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WD 2008/ 076356PCT/ US2007/ 025602 NOVEL OXADI AZOLE
COVPOUNDS CROSS REFERENCE TO RELATED APPLI CATI ON 5Thi s

wWapERiocats on clains priority to U. S. Provi si one€T/US2007/025602

Application Serial No. 60/875,251 filed on Decenber
15, 2006. BACKGROUND OF THE | NVENTI ON
Sphi ngosi ne- | - phosphate (SIP) is part of sphingonyelin

bi osynt hetic pat Im@y ' ,m Cgﬁl mul tiple
bi ol ogi cal processes. ]?Is or ne ﬁ?oug P

phosphoryl ati on of 10 sphi ngosi ne by sphi ngosi ne

Kinases ( SKchQlé’s ﬁﬁ%k%ﬁbsé o pmﬂgﬁﬁﬁ%ﬁl EIEYA%%

cl eavage by yde

and pHdsypplétatiamdhiansiprierigrto UHY. uyksiatelbhpmiphionyberaliNm 60/875,251
Q‘}fedo({?]% Q@%%qisyc\%oegosphat ases. It is present at high

I'evel's e? n ' '

I'n serumand it is found i n nost

tissues. It can mgganmmgg THEINWFMNITON i ety of
[
cells §Hﬂmg§s§rr%9ﬁ oséhate{c’ @YF{ ﬁ)aé |CPr or{gbm\l\ginclno%yntﬁet% @athway and is

cyt oki cou
rkpcept® afff(CGﬁmR)pltt bpdogitzl pﬂihasﬁP@%P tshfatmedi thubusl pRosphorylation of

t(sﬁllﬁ’{%ogﬁgg% Skplg s %&{Lﬁesﬂéﬁél | Ve ? éé(} $]if %ﬁ?\%i’ed ?l%grp%\e(il?avage by
shlpgxslnasﬂy;lset om nforms qxamntaildcbngagdmvl/awomboeshammamate?hca through
\é?qﬂ ?;gal%r)ﬁitl C%%?;ﬁ)% ]inIE ogpﬂgt!as\ég ﬂails geggn? QJ Rligﬁ lévels ( N£00 nM) in

ue and respo
serugy andait isr &xund vemast tissesageodn e S)mgtesuzeCBIth Mk@gety of cells in
u C

gggxrﬁ gglgﬁa?g %g'&lggl [&m@é‘ggﬁqﬁ% ﬁ%wtﬂl ghtcf%a {dd 4! %temoupled
GRERer (BICRD) l{gaods- 1The SR@RS (lﬁdgms)SIP $G.LP®D(I)E§I§P\’@)1§ th@l‘ﬂl’ receptors
( ) T a

CSHES PRSP TR g B 00 bRl b 1 B v
Gimansifes pathwapd fouskisnulateoy mtyocgj)pxoocs;le!& 'ﬁhegm@mdmd receptors of the S1P

qgrgw I}g b;;lmiés%fsp@; Jegfnon&nmﬁi hnddb Vi t@Janveaap%eQ %&?@&&gi

ne sy st em
| ynmphd&dyteeokes afahy clepanges fidme cadls @n@pss@sphrmsplaorssll’émebeen shown
t £, I
SF RO BRI TCENCR, s SRS oFS I e o ot
tand 84D Ehinliged)i dihe aTtivmsef Srlé’c@ plteo$lsP abwrs har bge Unlg@%e resistance to

. N h .

SRS 5 O DS U BRGSESf then. c

rdeliaerednglympdmerQDdtdatmnazf il (rmﬁW)e system via al@RORes af bfmphocyte
t e

SATAE 0L RSy Do RS U AR R e, rcpsic

alnseascelahtosumﬁlmcdasqré@e padrissu¢ keggctibn irdtrirsplamtatém. Fheselveceptors also

?&Qarﬁ’g "sg%‘faglslg{l &id ﬁi‘éﬁc}t??ﬁth‘%ﬁre&'& ﬁLAph@é}?%@cf%gQﬂé&r? LPAL LPA2,

tahéLEAB pbf thd bteuctumalbyrralated $ysglvta>bphasdlanpﬂ (¥RAd t hr ough

' nt er %ﬁidlgrlir%}cglleg't QL tt 51? w\{mln%Fmﬁ}oﬂs Eﬁl}l{ﬂ]&s Nk fafiled drugs across

wi th various second n er

tm@mw@l \aseise narpast h\%CRssammﬂlf ssfaeed rq:qqptdr;v\mtt bwdnhormones on the

%ﬁHcgfuﬁ&_ {u?fﬁ&o&’stﬁé' célr Qhd h%h&é@ea S%Ja‘i’%glse&é‘ elﬁlm%rgxe to the

ce not i y, proliteration, , secretlon

rigsgigpl AitheorgllofT hp mucrgaln;l@xblp @m@hfmi thepughy interactipe with S proteins which

qx? S’ﬁegttepd tswﬂﬁK%ngQ gr[d'lgw%s@?%? %tth?Sau%lS tpa(#)lsad’dcqb'rﬁlpathway is

receptors are expresse erent 1T ssues

gnagifestedt inrdowgstredinf e Bulemtesppases waap snollk icwigsketetal changes, cell motility,

[ al _r pt Q] .
S BB RS o7 bl BB P it Bloresyion to game g fow. sIP
gereptiofsi makeygask drhg t@8Es beugst dividugl cheeptoralare exmsesagss in different
IR, SRS BouR AR phn Ay HRKARIRL Bl R GEL s S tssue and
ti ssues containing that receptor, I|n1t|ng unwant ed

side effects. Response specificity of the SIP

receptors is also of inportance because it allows for

t he devel opnent of agonists or 5 antagonists that

initiate or suppress certain cellular responses

mnthout affectlng other responses. For exanple the

o o o s - r o " o ~1 ™~ e s -
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R6 is H 25provided that R is not substituted
by optionally substituted cycl ohexyl, -C(0)-cycl ohexyl

woroosHiHsye | ohexyl; when L is (Cl-C3)al kyl, RIPCHURINT/025602

optionally substituted i soxazolyl; when R3

is optionally substituted (Cl)alkyl, L-RlL is not

oppdnot epeyific o TissuetipeciBaiyyot kigHHR ydceptamyds degirable btgahist Hemelopment of

%ﬁ‘% &n?s%?grg&g (Jrgflzst n%ctive? %ne 'ﬂt&@ ?ocghz%e %llhgarq_e'sﬁdnse to tissues
h 8 Second enbodi e he i nv |on pr ovi

conguoiug dhafreeepiondimiting uiwahet side eficty. sR@monsstnaJIetlt}cny of the SIP

reli,l %éljts el tz?%)o%y é@?, ag{e, %g{ag%f:g?aw u%ggtﬁe 'cfg?e?%%qu@fla%onists or

smbgmustsuthad ifiGdte GF) alpipydss ceydin orelhley resplysses twitheat @fBXting other

% I}Sé(sfe %é a(n%%e %%LJ}?XPS%%?imﬁia&t %%‘H’ pei%b%tgx‘gtclfnﬂﬁ %JIJ)\V for an S1P

snu!nstiq ttlammtiatps macletduggxyganon@(l(h)mt a(fp:ttmg nal tnyrpbulbgﬁ ituted
(C1- Cl: C6
e 0) SIOIO%FI r};%lsl’%ag r§ fu tsté l%lﬂ%lelcl(llai SIP (Seceptors are largely

0pitnownathhey 1$U[bl$tt itd ut datk( Gfl-r&@p@l ktype selective ligands.  Isolation and

lglg- (’ilzﬁ ézlgh’o %%/gﬁ [Rﬂ-tl- C( Oc)te %orhlﬁs bsr{tai%én{st actlvny for S1P
dﬁ&ptﬁiﬁ)\a\le@hq hmiwd- opti onal I y subst i tuted(Cl-C6)al kyl,
- NH ur any Q t I
phen?lg%l T.exa a}rlf: is Md%g/téx )etsseg ané %Q}DO&T ot pautsés e%bg)ﬁ)mcdethahty
ldse td lage ('@1@1 Gﬁﬁtab kysﬂqpta/n dell transfer experlmemh @sing lyrreJa@dyteRQTrom SIP1
clk?lﬁterﬁi? gg L l wiglaggtlﬁg df&fr T lyrgpho?ﬁés S%Q% ey to secondary lymph
erganmll lﬁe’ntfe,rseﬁ}hél" |ccilsemereaprepmmg/ Sdlidls pmotrpxo lpre(ﬂsermiall)am}to ahe blood
tg(brg th?r{eegra‘l lg_tha con@nfy %altells n"[l"%etg )épr n&%ﬁkﬁ provisde%wdence that
SdPidis the main slblnn@smomcbbtoenhoﬂedmntymphecwenh@nmg cand trafficking to
rcgl\l/ dels gg'gcc)gmnda%m%g any of the foregoing enbodi nents
arein- RPYS et y substituted phenyl or
opt I oairentlys ths:tls :t uded dorinodd] pdtent,Bhedsedectivd ddentedoch are mgonists or

fln g%dnrl}/se&tth nb d%Xll rgcee% so gqp t?xg %‘i’ﬁ e cta%tgnn%m(ﬂ& i Iélgder to&ﬁc_lfess unmet

vxdeéncs\l rmeq,s assochtedrw@ agomsm or ahnagqusm sxﬁtlhe mdbmﬂlahemptctrh ef the S1P
vent provi des a conpound according to any of the

{e'?:eég tJaI%ﬂyen‘oodi ments wherein L is optionally

subst i tut ed (C1- W—F phenyl ,

- NH )

phen)cl:l(lqg éng ﬁréje?tlongu_%é elqtn%tvtg h@&?‘&fﬁ@ﬁpﬁly getnggl Formula (I),

(1), ((U,‘], ((IB)) all\My(IVabeuiz(be)(gs agopisisariahd protem-coupled receptor S1P1L.
_ Y. . t

%H?s gnﬁ&ﬁféé @dpggﬂ%inﬁl@%’éﬂ é% %llrcggag %9&‘@&{%&#{%%‘ b mphocytes

aﬁpﬂdtngytl benefpial onabogupprdssivé effece Ihp Iqernyd’unds)gitso orhdlid agtivity within

ﬁllétgﬁi)iréc}éé]tg 2Rhignoxy, optionally substituted

piperazinyl, og'ti onal Iy substituted piperidinyl,

opt i oirai fisst gutslinmeny thednypptiprdpmyides cobppurnidet &binyula 1

substituted pyrrolidinyl or optionally substituted

thienyl; R2is d; R3 is isopropyl; and



10

15

20

25

30

R6 is H WD 2008/ 076356PCT/ US2007/ 025602 In a
sevent h enbodi nent the invention provides conpounds

wa@e@sndizng to any of the foregoing enbodi ment SPEITERI0TI025602

Lis CH2 and RI is optionally substituted phenyl or
optionally substituted (C3-C6)cycl oal kyl . In
an ei ghth enbodi nent the bnvent|on provi des conpounds
according to claim?7 5pnherein |m substituted by one
or nore substifgents i égnde ly selected fromF,

di met hyl am no apd eNOx In a ninth enbodi ment the
|nvent|onfgrOV|- onpounds of formula Il For mul a
11 phargaeeurKcal | y acceptable salts,

bi ol ogi cal | y @ctiveRhetabolites, solvates, hydrates,
10pr odrugs, enantiomers or st er eoi somer s thereof,
wherein Y is a bond; L is a bond or. CHZ; Rl is
optional |y subdoredltbd (C1-C4)al kyl, optionally
substituted indolyl or optionally substituted phenyl;

PR e Ry sl SRR Ry Ple Bhabotig sqhvpigs g
eradogs.eeartiohs o sepiseroeTs esof, dbsrewonpounds accor di ng
toth ti [

subst c1 it R BRO T Ot REL €.t P 20

el eveR! s é]@b&iﬁmﬂwtlylt MNH-CtWefuranpln Pﬁﬂ@(@)dﬁstlmﬂpmmmted phenyl,
%—oﬁtona Llﬁl)gmgtgd F(FEQ?%I&EW”S%RH&J&% begmhéﬁ i i)zﬁi%t Lgltloﬁzﬁly

y subst &8 Fror S uEnd
Slrl:detped d6rEH3ky edpsionadly stbssmed amimp bptsmally yebstived (Gut ed

pP ox/cﬁ%)@}l k?ﬁ fkpl fétr%ﬁlwb%nmﬁ%% |f,£}§lwl tfaﬁ%ﬁiﬂ&ﬁﬁz{h&l %Btlonally

pitatitoted é@tdlb)ailrcbx;mmobé piptibriadly setistitgted onidhasdyl coptibyalla stbstivited
EB%E@P %b!xén%ﬁy subQiniBl fxaz PMF' v\gﬁo%ény R@%ﬂllﬁtgg%grpggﬁw,'o@ﬁ%ﬁy

eol soners thereo
aubistitmtgd naphithyl,ptiomatly sistifutsd @tmyb FI(OHg-pberyd t-Otpieryd, -O-optionally

SRRt oy - ety S pip S iy BB g
pnemalﬂwwhmtmpd pyrlinyli optioshp sibstdsted prroniding§ opteong esubstituted

g%ﬁ&l{di E?S&Qilﬁﬁ{i»‘sm\ﬂ‘ﬂag n §|3r11 tR!ra roﬁggﬂﬁéﬁngf 8ﬁthd%ﬁ)hsu%muted

0OX ourteen
awvelimyl, @ptICplab)(/$ld1>etsutsd)rﬁfoh&mrahmqnmglaﬂdmmﬂm/ri(ﬂw) -optihally

gﬁbaf'i‘m{%ﬁ %9%?@@;&409&\ éj NpdfREP ﬁpdnﬁgsé?ﬂdonalﬁ:"shﬁrfﬁihﬁed thiazolyl or

rate , pro
thaneldmglbn‘emedih@rnelof wherein: Xis Nor CR4; 20L is a

bond,Rgg@gg?E9 %$§0p§iaxqg )Kyl or -CHR5; Yis -0-,

-NR7- or - |§ optional ly substltuted
aryl , Roptqpomuyyutgu@m(euﬂ@@ukwe@fcenwml GptGsHanylyoptionally

SR B 0B, USRS g,
C@)@j_(y@@)i@ﬂlkl}ylj_ (@.-@:@Lk@ayngmhylpnyl @(.C(,@]i)a@) gﬂ)tk}yhlly substltuted phenyl, -

3??z{hf}h oﬁncﬁfiﬁf&lb ttrﬂﬁ%&l %stl 3??3&3?%@43%8 ﬁc}‘( ki (Cr-Copalkyl-

gmbxgdmxlu{@lgCgoa(myl@aywl Mgtrahydrofuranyl or thiazolyl; and

Reis H;

provided that

R' is not substituted by optionally substituted cyclohexyl, -C(O)-cyclohexyl or -NH-
cyclohexyl;

when L is (C,-C5)alkyl, R' is not optionally substituted isoxazolyl;

when R? is optionally substituted (C,)alkyl, L-R' is not cyclohexy! or —-CH,-

cyclohexyl; and
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COR9, optionally substituted -0-(Cl-C3)al kyl,
-N(R7) (R8), -N(127)S02-R9 or optionally WO

wQeB8HM386856 PCT/ US2007/ 025602 substi t ut ed PCT/US2007/025602

(C3-C6)cycl oal kyl, and wherein Rl is not substituted
cycl opent at hi ophene, hal ot hi ophene, substituted indan
or sulpstvidedithadthe horoprend rsatot R2 and R6 may be the
same or different and are independently H,
-(Cl-CA)aIkyI -0- (Cl-&3)alkyl, -CF3, -CN, halo or

-000-(C1 kyl ; 5R3 IS opt onaIIy substltuted aryl,

optlonally”sﬁﬂs Bt ycl yl, 0 Wﬁj(:l

substi t ut ed hé? ocpp aIIy Lt o
CI}

(C3 CB)cycIoaIkyI - )n-

;
subst f HEHTIR! gﬁ%‘( oy e C%%sogm‘i’ SPERTRA
Wht:ﬂeﬁlrlw i$ yptiondlyuwdbsuguted Y gne 0D BiOre, subsbillents irfdeRendentigElbbted from

Bt b G Nyesh sptipety SHREFIREEETH, deemmby Randiuie
IR 2PE6KAHE GRidtinrted aBHRCHRNO SHAGH B Red @ Cs)oheoalRyli -€H,-

Sty e e Ol sRtsrH oL iR EforNr-(cr-

Qg YalkyICAQ (@) O bption fly(stBsti@RYHC kb alkyl GHB-, optiGiNd11@ suteluad (B5Ce)alkyl,

R kO QG RRLAIORAN R O-Ntoptonaly

Sutistimred|(CyCoalbds INHibmibnilGlsubstByted(K)Ce)alkd, iNH-H(O)-furanyl, -NH-

0k Sl SERBi Firm L e wb Pt vy ©

optionally substituted al kynyl, rpptlonally subst|mwted
agylo opti onal Ky—sybstituted hemeroaryl optional |y,
substN d 20heter clyl of opt aIIy substi t ptt
(C3r(B | oal kyl ; nds 1, 2, or 4; Rrovid
t hat s not optionalfy substitute ur asgyt—nr
-C(0)-optional ]y substigruted furanyl ;olR3 is n
optional 'y substituted quipolinyl; 25R9 i's not
optional I'y substituted cyclopropyl, optionally
sub tuted cycl ohexyl, Fbonally substituted
furan¥ , optionally substl 20 i mdazolyl, optionally
subst d indolyl, optionadly substituted naphthyl,

opt i onal éﬁubstltuted pi azinyl, optionally
substltu ed pyrazolyl, optiohally substituted
pyrlda yl or apti&halNy substituted quinolinyl; 30R

IS not substltuted by -8(0)-cycl opentyl, optlonally
substituted cycl opentyl, -C(0)- cyclobutyl,
cycl olwhht;einRis(E( &)(Cc,;y:@)landybxyd or opti onal | y substituted

C>&: 0) - w e%rn eﬁ(r‘ Opylls mrgiOtenger@ selec %ﬁg ¥I or optionally substituted (C,-

4%nh®brophenylnethyl L- RI |s not cyclopropyl

cycl open onal subst | ty
cycl OEGXE/ rd’er ment tlhe hrR/entfon proyides §’% p un %any (gl_t&ﬁaqﬁegomg

Bﬁxbgthhahewyérem nheapmpanmll ib yc@nﬂmhd bﬁﬁoedulpyer azol yl; WO
2008/ 076356PCT/ US2007/ 025602 when Y is 0, R3 i s not
-(Co-C4)al kyl -optionally substituted isoxazolyl or
optionally substituted pyrazolyl; when L is
(C1-C3)alkyl, RI is not optionally substituted

i soxazolyl; when L is a bond, Rl is not optionally
substituted cyclobutyl, optionally substituted

5cycl ohexyl, optionally substituted naphthyl,
-CH2-optional |y substituted naphthyl, -CH2-
O-optionally substituted naphthyl, optionally
substituted pyrazolyl or tetrahydrobenzofuranyl; the
conmpound i s not 10t he conpound i s not

C RBNH (__ I O-Nwherein R3 is optionally

substi tuted piperazinyl or opalonally substi tuted
phenyl ; the conpound i s not 15wherein Rl is
optional Iy substituted pyridine or 3-chlorophenyl and
-Y-R3 |s NH-C(O)-optionaIIy substituted phenyl;

~ .
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NH C(0) - OCH3; -CH2-optionally substituted piperazinyl;
20-0-optionally substituted (Cl-C9)al kyl;

wo angaonssehol i nyl; or  0-C(0)-optionally substPCTUS07/025602
pyridinyl; provided the conmpound is not 25wherein L
is CH2, CH(CH3) or CH2CH2; Y is O or CH2; R2 is Hor
OCH3; R3 is CH3 or OCF3; and MD
2008/ 076356PCT/ US2007/ 0 s A1 or NO2; provided
the conpound is not C LCfN provi ded t he
conpound is not 9 i Rl is phenyl,
4- chl orophenyl| pi inyl or thienyl. In a fifteenth
enbodi nent t \
to the fourteenth enbodi nent wherein each substituent
or optional substitutent is independently one or nore
Rl groups wherei nriRhudis optionally substituted al kyl,
al kenyl, optionally substituted 10al koxy groups,
al kox alkoxy, al koxyal kyl , al koxycar bonyl,
aIkox?@&?@&n?Pﬁ@P%rocycloaIkoxy, al kyl , alkylanino

al kyl e Rany Emb@ilﬂﬁyﬂt@&tlﬂmtl&{ %fr %d@c@{n@&unds of any of the foregomg
al kyl - heterocyclyl, alk oal kyl , al kyl -

gmk%lglgnt? BWFIH Rapwﬂ%lally épﬁs @te& Ipbwgor ogﬂ.pqﬂl)ly substltulted 'indolyl.
am noa Kfifth eabadnasi kRXvenad prOGAIsROMPundE S AP BF the fdrgoing
carbonylalkoxy carboﬁﬁnldo CF3, CN, -C(0)0OH, -C(0)H,

eppedimentyyagran theampoysdds 0. g1 kyl, - C(0) 0- cycl oal kyl , -
15C(0) 0- hetgrocyclyl -C(0) - aIkyI -C(0) - cycloalkyl

- C( 0) - het frogycl CN, cycloalkyl di %K Ia
di al kyl a ozrﬁéz;}_ﬁlalkylanln@ ar bo
m nbcar bonyl L_Hi al kyl fonyl, Q%‘g/ﬁr
, heterocyclyl tergjyg I kyl,
heterocyclyloxy, hydr@ky, hydr oxyal kyl , nitro, oxo
phenyl , -S02CH3, -S02CF3, sul fonyl, tetrazolyl

thienylalkoxy, trifluoronethyl carbonyl am no,
trifluoronethyl sul fonam do, 20heterocyclyl al koxy,

het erocycl yl - S(0) p, cycl oal kyl -S(0)p, al kyl -S-, OnO"
het erocycl yl -S, heterocycl oal kyl, cycl oal kyl al kyl , A
heterocyc —r i 0, chpal kyl thi o, N alkyl amsroiand Xj>
h@lalkyl Ra is alkyl, hgterocycl N
cy yl and pHi or 2. ansi xt eent h
gﬁQo nt the invention gOV|des/Lg ds accordi ng
to @nbodi ments fourteen and I fteen having fornul a

(I'va): 25 (l1Va) or a physiologically acceptable
salt, solvate, hydrate or stereoisoner thereof,
whemegreiny is\NOr 2008/ 076356 PCT/ US2007/ 025602 L is a bond,
- CH2 CHRa sixth e{n63dimentalycineatikty provides a compBlind asc@ing araly lof the
tionally substituted heteroaryl or

e
bt todid el o, (G Gyal kyl - Rl s 8
hal ogé,nsopnoﬁ‘ﬂa substicht&RE, 1C5)alkyk ai ght or branched

OPL ! OReh % SPRSH Lo o a0 SEARIE e
pmbgubmummbmhbmnmmbnb{ﬁﬁcpﬂbﬂ}db@h&bﬁﬂ@umd&ymsg@md&ngy
a%stltnpg&g rg‘a{(]:ycﬁoal]?ylll op 1grl1’]allltﬁ Iglrlbﬁp t%ﬁ:d “P‘é%ﬁfﬂ %%%31“% ?%tl({ﬂﬁl&’
subgtitnted aaphpiyd wpi@allg eutiruted sheagzk; optibinaity substituted phenoxy, optionally
substituted piperazinyl, optionally substituted piperidinyl, optionally substituted pyridinyl,
optionally substituted pyrrolidinyl or optionally substituted thienyl;

R*is CI;

R’ is isopropyl; and

R®is H.
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10enbodi ments fourteen through seventeen wherein R2 is
a. In an ni neteenth enbodi nent the i nvention

WEe@siotss6 conmpounds accordi ng to enbodi nent s fPRUF/USENT/025602

t hrough ei ghteen having formula (I'Vb): (1Vb) 150r a
physi ol ogi cal | y acceptable salt, solvate, hydrate,
pr odr U2 seyartheinberdimens thesinesngon promdes coppends acoptddnegp any of the

is. .- HO -+ ( L ky].. :
:'f%#egog?%ﬁ% E)gwepgild%n g%’%n IIL ésg;f(%zzag}ﬁ%c’@s)o%gr%?? ﬁlikﬁé{’lt’uted phenyl oﬂpnonally
welishiyptedyCagieyeloalkgt hanonyl phenyl , phenyl carbanic acid

ba g yl phenyl, pheny

tert- . . LS LT Let ] I .
D R I
rvehefei Ip'yis substityted byt or more subRBugngs independendy, selected from F,

I 3- nmet hoxypropyl, 1-ethyl propyl,
?ﬁﬁ?@ﬁ%ﬁﬁgggﬁ%%%%'y|, tertbutyl, or trifluorethyl.
I n a timeninihetnibodmizodihergrventidneravides nemmpungsrod Foraek 11
conpounds according to enmbogli nent fourteen having

formula (1Vc): 25 (IVc) jpr physi gl®gi cal | y
acceptabl e sal t ,gesol vat g, h or stereoi soner

8/ 076356PCT/ US2007/ 025602
R is tolyl,

t her eof , wherein:

L is a bond,or - ;
pyridi nyl, th
tert-butyl ester, bemsonitrile, thiophenyl,

zihyl, phenyl carbam c acid
N-net hyl pyrrol yl, or hal opyridinyl; and R3
is isobutyl, isopropyl, cyclopropyl nethyl,
3- met hoxypr opyl ,Fodm@ithyl propyl, sec-5butyl, or
i sopropyl . I n a.tmenty-fLrst enbodi nent the
iPharevaequienlly eerrpigels stlsnpietorigdvac v metiRylites selyates, hydrates,
toYdRiRlcks Sen Bt R AD: BBRbisoMEYS tifledf, Rdeledn | SOPropyl.
I'n a twenty-second enbodi nent the invention provides
conpounié b8ebording to the twentieth and twenty-first

enmbodiieRbsndh@gi n R is tolyl or halopyridinyl. 10In
a twenty-third enbodi nent the inventjon provides

conpodnésorsieradly grtsttuted (ChE-plkgnertionallysHpssitiyed indolyl or optionally
LuRAfud$pRERNd enmbodi ments wherein Rl is

chloropyridinyl or fluropyridinyl. In a

t went R 9%t h” enbodi nent the invention provides a

phar nag et h@bhdHAPRRICLCOEYSRIKRT; htd N @ conpound

accordiing any of the foregoing enbodi nents or a

phar m&céuUfli cal | y 15acceptabl e salt, solvate, hydrate,

et abgy h teith dibREiIEHs the BREti0R PRIVIdRE cSHifRifdRi a8 @B hg to the ninth
thereof and a gparnaceutlcally acceptable di |l uent or

capbpgiment wherein R i gptipnallysybstitpteq pheny apd B saprrrialiayl-

| nventr gelVeAM cadSditheHSBe RiverRi0R pRIvidEDERFORNER @ RéSrddy to
any of the foregoing enhodi ments or a pharnmaceuti cal
&Eeé éents

edimgn aing and ten wherginRe is epjigpally substitedpyione er mese sehsty
QdepdnERRQsSIBARY fréh €1, pliodaQll siignuiBOL@gdikyie of a
nmedi canment for treating 20an i mmune di sorder.
In a twenty-sixth enbodi nent the invention provides a
use according to the twenty-fifth emdodi nent wherein
the i mmune B Soxder is an autoirnnmun sor der.

In a tmenty-sevth enbodi ment the vention provides
a use according twenty-si xt

nbodi nent wherein
t he aut oi mmune di sorder is a oni ¢ hepatitis,
Addi son' s 25Di sease,Otnt i °bhdsphol i pi d syndrone,
atopi c allergy, autoimmune atrophic gastritis,
achl or hydra aut oi mune, Celiac Di sease, Crohn's
Di seasea Wi értebdfneny the 0Bt ondesvides 06aiesindd &f Formula 111
Goodpasture's Syndrone, Grave's Di sease, Hashinoto's
thyroiditis, idiopathic adrenal atrophy, idiopathic
t hr ombocyt openi a, Lanbert-Eaton Syndrone, |upoid
hepatitis, m xed connective tissue di sease,
penphi goi d, penphi gus vulgari%, perni ci ous 30anem a,
phacogeni ¢ uveitis, polyarteritis nodosa, prinmary
biliary cirrhosis, primary sclerosing cholangitis,
psoriasis, Raynauds, Reiter's Syndrone, rel apsing

s ~
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3-(3-Chl oro-4-cycl opentyl net hoxy- phenyl )-5-0-tol y1-[1,
2, 4] oxadi azol e;

WQR@SON366 0- 4- ( 2- et hyl - but oxy) - pheny1] - 5- o- t ol PAWLSROH125602

oxadi azol e;

3- (3-Chl oro-4-octyl oxy-phenyl)-5-0-tol yl41, 2, 4] oxadi az
ol e;

3[ 3- Chl or 0- 4- ( 3- net hoxy- propoxy) - phenyl] - 5-o-tol y141, 2
, 4] oxadi azol e; N—"C, Ri
203[3-Ch|oro-4-(3h§thox fpr x¥y~ phenyll-5-0-tol y141,
2, 4] oxadi azol e;
1-{242- Chloro A- (5 0-
xy)-ethyl)-pip e{L&ﬁ ;
4-1242- Chl or o- 4- (5-
xy] - et hyl ) - nor phokife;

3- (3-Chl oro- 4- cyclopentyloxy phenyl )-5-0-tolyl41l, 2,4] o
xadi azol e; Formula II

3[ 3- Chl oro-4-(1-ethyl - propoxy) - phenyll-5-o0-toly1-[1, 2,
dharmachuddalll @cceptable salts, biologically active metabolites, solvates, hydrates,
253- ( 3- Chl or o- 4- cyclohexy oxy- phenyl ) - 5- o- ton141 2, 4]

B;&ﬁl&}g&fg{irgmmers or stereocisomers thereof, wherein

3- ( 3- ik @oordy; phenet hyl oxy- phenyl ) - 5-o0-tol y141, 2, 4] oxa
di azol_e;

3[ 3- Cﬂ(%ﬁaoﬂi(s met hyl - but oxy) - pheny1] -5-o0-tol y141, 2, 4
loxadi gz 9 bénd;

2]giagréggg@iuyS&kg&gé%hggihoxy phenyl ) -5-0-tol y141, 2,
3[ 3- CrPy19- 4- ( 2-i sopropoxy- et hoxy) - phenyl] - 5-o-t ol y141
, 2, 4]ogad|az | e;

303- (¥ &53PE- 4° pent - 3- ynyl oxy- phenyl ) - 5-o-t ol y141, 2, 4

] oxadiRazpBonally substituted (C;-Cs)alkyl.

iE‘j ghhlhf? hort 4p(g£ms)hélgletbtet§e mve)I/lltlEn(le It)r%\cl)l gg Comrll)glrl]l}/ accordmg to tl}/e

&w(nlffh &a6cdBEn® ¥ ¥erdm @ [ Odubstipltenwith €har@-ioptapbsd, 2, 4] oxadi
azol e;

o[ 2- it 6@6%@(‘56@@6@1@1 “‘2’°‘&1°8>Pé‘2%‘%?§ S?m%o"y%hawé fRsseyy2 (AV):
-propyl }-dinethyl am ne;
35{242-Cnhl oro-4-(5-0-tolyl4l
xy] -ethyl }-dinmethgt- am ne; //

3-(3-Chloro-4-cycla henyl) 5-0-tolyl41, 2,
4loxadi azol e;

3-{4-R(E) - fgt 2- enyl ) oxyi=-@ chl or o- phenyl

}-5-o0-tol digZol e;

3[ 3- Chloro 4- (¢’4 4-tXi f 1 uor o- but oxy) - pher§M1- 5- o-t ol y

%f’é r2 %Lr?né@%ﬂ?ﬁ@ ag%eﬁtalble salEf lsc&lly]aggz( yl1ydra ehrélic(tagollt% 8I'Odlil]g %nantlomer or
toly@emﬁmmrﬂmﬁpbxadlazole

2-[ 3- (3=l or o- 4-i sopropoxy- phenyl ) -[1, 2, 4] oxadi azol -
-yl}-pyrazi ne;

3- ( 3- Ghis dr@-CR'i sopr opoxy- phenyl ) - 5-i soxazol - 3-y141, 2, 4

oxadi;a
3 (3- ¢ bia, cr, GpF oox y)?{%"’a‘k’(')"‘scf”} ‘met hoxy- et hyl ) - [
1, 2, 4]Yoix a®,a¥Bi-er -C(RH(R")

;_"f’ 3- p§/ i" ?0[}])9151%] l?’ subsép fled 918% %pﬁ&%ﬂy g\)bé&t’u%d ﬁt%%% %Et%nal?y

103su(>53m@m Itegocy clyk optianplhispbp head HE:-E6)alel- @€ 0@y 4l ket dpyibnally
53 By S AR 0C Contkol rOC ot puispaly subsured {Cr

1} - @yalkydiGhayl, alkylsulfanylalkyl, unsubstituted (C,-Cs)alkyl, substituted (C;-Cy)alkyl, -

243Cé)1§9 g{)“oggl?y s%bétﬁn?tgd’ %@(yQPaWy&zﬁ;(R ZH(%X)@@ RE 811 op§101¥ally

3 (3 Chloro 4-1i sopropoxy-phenyl)-5-0-tolyl41, 2, 4] oxadi
azol e;

443- ( 3- Chl or 0- 4-i sopr opoxy- ph%ny1)41 2, 4] oxadi azol - 5-y
1] - 3- et hyl - pyri di ne;

153, 5- Bi s- (3-chl or 0- 4-i sopr opoxy- phenyl ) 41, 2, 41oxadi az

on1ﬁ1,2,4]oxadiazoI-3-y1)-pheno

/1 y141, 2, 4] oxadi azol - 3-y1) - pheno

IZ 4] xad|§20l 3-y1) - pheno
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413-(3- Chl oro-4-i sopropoxy-phenyl) 11, 2, 4] oxadi azol - 5-y
1] - phenyl | - di et hyl am ne; conpound w th

WO 2ooBloGE®- aceti ¢ aci d; PCT/US2007/025602

3- (3-Chl oro-4-i sopropoxy-phenyl)-5-ethyl4l, 2, 4] oxadi az
ol e;
3 (sabﬂut@t(@s&)cs@wmmy whbreimB )is 1ot pebshitpted[cclopentathiertizne,

h tituted ind bstituted chr
q‘tﬂg’“ﬂﬂf gne, supstitute propoxy: pher eﬁ B"sopr opy 141, 2, 410x
adl az8f end R6 may be the same or dlfferent and are independently H, (C,-Cy)alkyl, -O-

5 Bt ¥ty TossNIcR Rard ok P68 Narlfieny! ) - [ 1. 2, 4] oxadi a

5-sec RBustoptier&lly Substitued eryd.-dps opilp pbgtytuish betgioy vy 1 2optipastly
di az

3- (sggs(tqufted hetelloarél %)tlonall)zl Xsubshltutedl (C3 gﬁ)lcysc(l) li_y Y 1%3{-1 E, Iﬁ] oxa8R9

i az@D-&’, CON(R7)(R9) N(R7)(R ), -SOR -SOZR and optionally substituted straight or
3 (brancnedo (I’CO C4)al am o%)t%na’ﬂp ?nnc}/ud}ngs(ﬁe nbY)]Cfll’S%’ 4%8 @O’NH
10{MHGO( N Chrl-6)- @ralips sropnddgbwyhlpﬂe alky) chain2 antihebeadi mAL R’ is not

5-y11-

L e e e e e AR LR
1] -BanaarCHGORH; _

1";’ 3bé§rz oqglls orrbgll'ncfe1 qnd%@@s!‘ gﬂ%%%&ffy%ﬁl?sﬂ%@d%r&ho%%g;xadl azol - 5-y

{ 313- R3isGhI (ﬁ]sfdhlliﬁeﬁr(@o&)yﬂcphéiﬁg,lmqrmpw} oxadi azol - 5-

Y;Legﬁn%’yq E%%Q‘leyé o(r%éaﬁ ro 4 |sopr opoxy- phenyl ) 41,

2 4] oxatlicaamieace of R” or R” is independently H or optionally substituted (C,-
(I&ie% 3- Chl or o- 4-i sopropoxy- phenyl)-[1, 2, 4] oxadi azol -
5-y ’yI I - phenyl) - dinethyl -am ne;

3- ( 3- ®flisdd, @pﬁenaﬁpmb@mbcyl(bhemy([l@R% (4- phenoxy- benzy1) -

‘[22')52( %]906 I agno op onalzyg/ilbbstgut{:ds(% thg)&lkgl A)ptlonall}' substltuted ﬁlkﬁnyl

y| ) eblipiall4 leulbsadlle&izaojlg;ptlonally substituted heteroaryl, optlonally substltuted

3 (R GROLLsl RRT ARRILRRNENK e RaRgplial en- 1 v1 et h
3 (3 @hd br2o3 4r4;s0pr opoxy- phenyl ) - 5- napht hal en- 2-yl met h

ovéﬁ?ddt]]qxadl azol e;

or 0- 4-i sopr opoxy- phenyl ) -5-furan-2-y141, 2, 4] ox
adl az®' @, not optionally substituted furanyl or —-C(O)-optionally substituted furanyl;

iaé?agalls no?opﬂlonagpsmgﬁ?&gdm}(h) 5-furan-3-y1-[1,2,4]0
253- (& Gtﬂooommnallmpstmpcﬂ(gm@h@nyll 9ptisnallyi sobstitutedxyglodeky R

4] oxadj

i ]((%Zﬁ?:%il%fso tultesd ofuran)bl ?Pyonahlé/ sul'lasfltuéed ul'%ndazchyl opéwn% Pe sulésmuted
1oxiadolgz oitiopally substituted naphthyl, optionally substltuted plperazmyl optlonally

- (35 - 4- | . -0k -5-(1r : |

25 %E@t?di&ééﬂ%’)%gg?%gg¥l]e£&%&x Ip;'nd%mg]}l &%})Héﬁ]‘lﬂ} L_l!fbgt}{t[ltre((l)

3- (cBﬁr(d’nihero 4-i sopropoxy- phenyl ) -5-thi azol -4-y141, 2, 41

gég‘_jl( ?%ﬂ%&?ugst utlecé 8 F%&)O&-cyclg%enﬁfl Ofm%m% sng)stltuted c%cl?pentgl ~C(0)-
X az@yclofutyll yycldbiity? -Gl@xaxdliobexg! @r;optionally substituted cyclohexyl
2435( %—;g}l Pgu%stﬁugeﬁggr@&g)%clgﬁgwl) 41, 2, 4] oxadi azol -5-y

343 ( 3vh&in R%ns@:Hm 4ohloopbsnylmiteiy1R 4ik ndt ot oredylagysiopsntyl,
3b Spgodty Yo i GEBRAL ARl Heyelghegyl sOHCHz.

- 5- gyclwhe Xyl br] optromablly ok bstiwted pyrazolyl;

3-Chl or0-413-(3-chl oro-4-i sopropoxy-phenyl) 41, 2, 4] oxad
iazol -5-yl] -pyridine; WO

2008/ 076356PCT/ US2007/ 025602

3-(3-Cnhl oro-4-i sopropoxy-phenyl ) -5-(3-chl oro-phenyl) 41
, 2, 4] oxadi azol e;
443-(3-Ch|oro-4-isopropoxy-phény1)41,2,4]oxadiazol-5-y
11- 3-fl uoro-pyridi ne;

2 Chloro 443 (3 chloro 4-1i sopropoxy-phenyl) 41, 2, 4] oxad
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A "therapeutically effective amount” is an anmount of a
conpound of Formula (1), (la), 15 (Ib), or (lc) or a

W@ oobionasé on of two or nore such conpounds, wWhPCTUS2007/025602

inhibits, totally or partially, the progression of the
condition or alleviates, at least partially, one or

nore sheapY an®, Ris néte{ CoBailkyloptionally hbstépiedisosbly)or optionally
effe 4 D can al so be an anobunt which is

pr opﬁtllt\zfl%tl caw1 effectlve The amount which is

t her apbetL @aﬂ.%)ek[vb& iswet gptiochallyeplstithtedienxazdid;

patien d
treat etaen It,aeaz lgog?/rei? ?I?&%?ﬁ?nﬁfel? g.l(l))% g[ﬁ%% (P(ﬁ)ué/? oﬁgonally substitute
20rcgs]uh¢xyt5 optirmally ﬁxbstltateag napbthyp aCHenptionally substituted naphthyl, -CH,-

t?ol'rI)tﬁf n)‘; & blst¥tut3§ h% y\é?)ptzc%gwgulbgtﬁ{ﬁﬁg S)ér?%tlﬁ ro[:n ned by

Phytsamdimgammtaylylaccept able salts" refers to those
salts which gtlal n the biological effectiveness and

properl}elcgrélpo%n r(‘eotfree bases and which are obtai ned by

reaction wth i nogganj ¢ aci ds, for | e,
hydr odhto o} 2 Air obr omi ¢ ggid Pﬁk
ni t ¢ acid, #8 and phosphoric acid or org%m c aC| gls

such as sul fonic acid, carboxylic acid, organic
phos pH$cPEPeidds nipt hanesul foni ¢ aci d, ethanesul fonic

acid, p- toluen Ifonlc acid, citric aC|d fumaric

acid, nalej uc inic aC|d benzoi c acid,

salei}_g§ ctic acid, tartaric acid (e.g. (1)
ta

zarlc acid or mxtures thereof), am no acids
(e.g. (+) or (-)-amno acids or mxtures thereof), and
t hewherdieR’ iFlopSenalip bubstitoma plperapinglye optipnpljy sndsthared plienpinn

to th Oin the art Cer t
0 oﬁ‘f’]es%g#‘l“f—‘g?‘ﬁ‘%gn(l)e?{a) (1), (|I|r|§“n(|v)

(IVa) or (IVb )gave aci di ¢ substituents nay
exi st H h pharmaceutically acceptabl e bases.
The p es n/ |n enti on i ncludes such salts. Exanpl es of
such sal t’s | ncl ude sodi um salts, potassium sal ts,

| ysiwRgeis &l {sopasillfedstiuie pijadlﬁes@r 3ldnesiepheayl bhd MRR’ e
prepared b nethogg known to those 35skilled in the

art. WHY QISP‘EPPB BoeEEdPEYY 025602 Certain
CONMPouDWptictally oubdlitued pynidingt] @), (11), (I11), (1V),

(I'va) or nd their salts may exist in nore than
one cr]§§t‘§p\/‘?}&}ﬁl and the present invention includes
each ccu;&;aionilgrgﬂbamdemméramm t her eof .

Certal co Far (ry, (ra), (rr)y, crrery,
(1V), N85‘° q‘%t)“teﬂr(lg &ﬁ%‘?}fl salts 5may al so exist in
t he focH- ﬁiﬁrpﬁ@lﬁﬁy&t(ﬁs for exanple hydrates, and the

presen ntio cl udes each sol vate and ni xt ures
t her eo‘bég)"’ptlonal&?’g%ﬂ %B’fﬂ%’l}' ds of Fornula (1),
(l1a), ptdvided tHelcbinpourndlidiat (Na) or (1Vb) may contain one

v Q

or nore chiyal centers, and exist in different
optically gctive for &bnpounds of Formula (1),
(la), , I—LH(/ (Na) or (IVb) contain one
chiral , the-xconmpounds exist 10 in two

enantirfoneri c vorns and the present invention includes
bot h enantioners and m xtures of enantioners, such as
rac¥M"@n ni xt ures. The enantioners may be resol ved by
met hodls;s kg e,y hegecski | led in the art, for exanple
by formation of diastereoisoneric salts whi ch may be
separ % 8@ ofdfz exanpl e, by crystallization; formation
of di a8temepoepyeric derivatives or conpl exes which
may be,se arated for exanple, by crystallization,
gas- | iRqifeHor QGlyiand 15 chromat ogr aphy; sel ecti ve
reaction of one enantloner with an enantioner-specific
reagent, for exanple enzymatig esterification; or
gas-liquid or liquid chronatography ina chira

envi ronnent, for exanple on a chiral support for
exanple S|I|ca mnth a bound chlral Ilgand or |n the

o -



10

15

20

25

benzo(b)thi enyl, benzim dazolyl, benzofuranyl,
benzoxazol yl , benzot hi azol yl, benzot hi adi azol yl ,

whenwsoras@zol yl, benzoxadi azol yl, furanyl, i m PeE®ob3007/025602

i m dazopyridinyl, indolyl, indolinyl, indazolyl,

I soi ndol i nyl, isoxazolyl, isothiazolyl, isoquinolinyl,
oxadiﬁZeHykPKhxazolyl purinyl, pyranyl, pyrazinyl,
pyr az r rimdinyl, pyrrolyl,
pyrro?l(%ckk%mé %bg%gyr@¥nldlnyl

pyrazolo[S 4-d]

trIaZiléF P
tetra

E qU|noI|nyI qui nazol i nyl ,
IA |ophenyl tetrahydroindolyl,
, thlenyl t hi onor phol i nyl ,

trlaozlyl ngtropanyI . \then the term
substltuéed het e ¥C|IC (or het erocycl y1) or
" s B fided fhecpmparngig 4 "substituted aryl" is

used, what isnesat is that t he heterocyclic,

heteroaryJ ryl group is 30 substituted with one

or noRrRe—§ups that can be nade by one of

ordinary "skill i e art and results in a nolecule

th n. . sphi ngosi ne
Focasrin Rl ‘S%gf“”ﬂ v ey P ot o,

whi ch Irsmﬁfyftedthmmbowee@hs myvensign a@VIdﬁMqrmmgndsmccE%ga@ thogt
E@Pge}ng@(é}/{?fgdin(?e{l}te \t)vgérrggr%ﬁ{hesglr)s%g?ﬁ{ drton?&Iafssu%&rt%tqus independently one
prven &' GgrovnsevheritR | mpm“ﬁsw@éla I abteryl ptienadly substituted
IR WS@‘L sYall gﬁka,éyu;lﬁ&ygm(guak&,@@ﬁba;ya ng of al kenyl,

xyal koxy, koxyal kyl alkoxycarbonyl

aﬂkkmgrbarryaimwuelp@lk@@y@lkﬂaalhdwno allyydarboaylkglkestancalkyl-0-C(O)-
F)Eyhlgéf&&l?a%//l kﬁ—céyll)ﬁﬂleaﬁkyl %tlﬂél alNTku"f’tlokyll alkynyl, amido groups,

21@@9/ me%@m@wnogke@wammoryﬂ l@gﬂbomml@ w@r@mlglkoxy carboxamido,

2l W, &Yﬁbﬁa'dfé . -2 df)yéqdim%r d}ﬁuc@)bm?% -C@M0Ycloalkyl, -

roups am no, am nocar bon

@&P)ébhﬂtqrpfmcul @é@b@hxll waloaﬂ%(} b@(@rhﬁ@tpcqusmmcloalkyl

zgﬁigﬁg, C§ﬁ<9 oalkg )hag((y%g?%(;ré%rgorgﬁlkoxg( H3Ry18h¥Larbonyl,

gmmsklfqna} Sﬁ/ 0)- .C@(‘,d)a.l(gplk)hpterocyglxj) }llgtyr@pyyé)[m@n heterocyclyloxy
?Q SLyARYChivtb, o ?’;Eﬂeﬁﬁ' lS)dzCH '% EF amoﬂgl lel‘r%}’yl

dla an1nocarbony|a oxy, dial k yl am riocar onyl

Hmwlg XYs h@ﬁh&r@wwlwbonalam@pe?rkﬂéyr@m@myllfon@Mp

n&&%EyQéXﬂ(&B/Werocm’lgf 800, cm&m@w&b Yakiey1-8, il&gmcﬁg}f%

0X0 , -0-héteroary terocyc
hmorq@allqrsWylal@wmeno Py Ry p ey amino and NN-
k?ﬁﬁﬁ’:lcy\bheré ﬁ" i€ M%lahéfé}&yycloalkyl or heterocyclyl and pis 1 or 2.

trifluoromethylcar | am no
trifl lmzm#emﬁlymlmdfmarhpwenmp@vm éwypcamf%&)@@yordmg to
Qﬁsﬂrﬂ&xﬁoxhé(]q}.@ﬁft&x%@a% forhue(@hap, al kyl -

het erocycl yl -S, heterocyct oal kyl, cycloalkylalkyl
10het er ocycol t hi o, cycloalkylthlo -Z'5-C(0) N(R) 2,
-Z15- N(R) - C( 0) - 2200, - Z10% N(R) - S(0) 2-

L.-Z 5- N(R)-C(O)-N(R)-ZOO, ZI5-X(R) -C(0)-N(R) - Z2m
-N(R), - (H) - I'kyl, -C(O)R, -N(R)-
C(O)OR, OR( RS @l -OR, R and -CH201tc;
wherein p is where Rc for each
occurrence i 9 oendently hydr ogen, optionally
subst ftwt ed-aMN 150ptional ly substituted aryl,
-(Cl-06)-RRaRe, -E-(Cl12)t-NRaRe, {F¥cH2)t-0-al kyl,
-E- (CH2), - S-al kyl, or -E—(CHQ) OH, wherein t is an

i nteger from about to about 6; Z15 for each
eccRivrialegisal @CFW&@&éﬁH’éﬁVP? Ry I /A ISEFROI BB Pergetk yherein:
al kenyl or al kynyl; and 20Z20 for each occurrence is
I ndependent |y sel ected from an optionally substituted
group selected fromthe group,consisting of alkyl,

al kenyl , al kynyl, phenyl, al Kyl -phenyl, al kenyl -phenyl
or al kynyl -phenyl; Eis a direct bond, 0, S. S(0),
S(0)2, or NRf, wherein Rf is H or aIkyI and Rd and R

P~ PN o




10

15

20

25

the treatnment of a disorder selected fromthe group
conprising CNS system disorders, arthritis, rheumatoid

W@eraok7d3s6, osteoarthritis, juvenile chronic arPChUB100%025602

Lyme arthritis, psoriatic arthritis, reactive
arthritis, and septic arthritis, spondyl oarthropat hy,
syst eldisa bapu eV e itEi-Cous]oalBybhn' s di sease,
ul cerati_v f ' .
sl RnisPBUEA Sl IRRNY pitiiElea 825 For cpgonaty
a@khmmd—@H(b{@mmyU|seases psoriasis, dermatitis
scl er derq%k) E.VELSUS host di sease, organ
transp arit §|ect|dh glncludlng but not limted to
bone Rérsrsowgbmm benthed optigally substitated (Th)Cs)akylitce optionally substituted
g ﬁ§: loagn]une di sease associated with organ

HF tion, sarcoidosis, atherosclerosis,
di ssein nsvadesntitengbodiseut the invoapo Ipatviictem corh{anadsalccording to

se ne drone chronic
f 'QE uemsstGEl] i “%m gfos\ﬂgee" Wheregnh%r 3 mai‘t osi s,
Henoc I[n :ﬁodmghmlnen dmbpdunrreurthamvmt@n tpmmas oommpmrptl ac¢drdingfo
B E e BB Sy RSB e, T
cachein & mneméeemtemmodmtén&basﬁmnop arcagiet canmpusdsasasding to
uj.red j ef I.Ci. ShCY 18 nd RE\te transverse

! ?"gf %ogﬁget"?lg 0?%1 S teeﬁ g?érég foﬁgﬁﬁl nson' s di sease,
Al zheinmer's dlsease stroke, primary biliary
cirrhosis, henolytic a’,m;a mal |, gnanci es, heart

failure, 25nyocard|al N nf rctlgﬁ Addi son' s di sease,

spor adi c, polyglandul:r d ttncy type | and

pol ygl an S witype I'l, Schmdt's syndroneg,
adul t (acute ratory di stress syndrone, al opeci a,
alope%ba ar eg eronegati ve arthopat hy, arthropat hy,
Rei t er ' 3~giéeaseg” psoriatic arthr hy, ul cerative
colitic arthropathy, ent eropat hi c @hOVItIS

oh:h phyyidlogicaeacséptabde sahidsobateninedtd, predsgoeariaati@akr or stereoisomer

<£F9ﬁ%%5y at her onat ous di sease/ arterioscl erosi s,
OpIC al | ergy, autoi mmune bul | ous di sease,

penphiLgus bandl §3RCHE,-, pe@plikgydodioli aceus, penphi goi d

I y : ' | vii '

Conca’ KA ChRMAT Bl ARG, DEBURLLLL5) DGR rcny. ey
p&bamhic had erianid bter, binavrawild, diefhgtaniinipbery !, ainiogheny, N-

'r‘%ﬁl' %{r PBEB}?&@H gi 34 I%Q%gﬂpyﬁ&ﬁﬁt dfgsease, chronic

éous ‘can I asi cell arteritis,
pr i nraRy xssmbetybsmg)rb(m!m«tthxh Esmethpmtmbriredlymmwl rePasbugyl,

%% ‘t%ﬁgg &Hhﬁ ﬂﬂunodef|0|ency Di sease Syndr one,

wnuno Ici ency Rel ated Di seases,
Hepat irt 4 sNeBtleth-lgpmdlmerg th€, inzoneroprovidgsicenipounds according to
LBSAA rlable
ﬁypo agﬁ?é g n1a§ o/ Iated cardi onmyopat hy, WO

2008/076356PCT/U82007/025602 femal e infertility,
ovarian failure, premature @varian fiailure, fibrotic
 ung di sease, chronic NTnd \neal i n crypt ogenic
fibrosing alveolitis, St-i tory interstitia

| ung di selse G hneunoni tis, connective
ti ssue di seasg o ated Mnterstitial |ung disease,
m xed connect dsue di sease associ ated | ung

di seasd : 4/,'Ierosis associated interstitial
Slung di sedse, Mreumatoid arthritis gggpci at ed

interstitial lung disease, system c | upus

eryt hemat osus associ ated | ung di sease,

der mabemRSioldgRAMPAKEN AR daltSsoRBROGIRREE st ol SRAEEF, wherein:
Sj ogren's ‘di seéase associ ated | ung di sease, ankyl osi ng
spondylitis associated |ung di sease, vasculitic

di ffuse |lung di sease, haennsiqfrosis associ ated | ung

di sease, drug-induced interstitial | ung di sease,

radi ation fibrosis, bronchiolitis obliterans, chronic
e03|noph|I|c 10pneunDn|a Iynphocytlc |nf|Itrat|ve

o I L . . o, . o
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| i pedema, liver transplant rejection, |ynphedernma,
mal ari a, malignant Lynphoma, malignant WO

WQBBNDB6E856PCT/ US2007/ 025602 hi sti ocytosi s, neCT/YRZNT/025602

nmel anoma, neningitis, nmeningococcem a,
nmet abol i ¢/ i di opat hic, m grai ne headache, m tochondri al
mul ti Ls.'ysbenhaﬂi@ﬁﬂ}ér m xed connective tissue

di sea ' -
i1 5 YR PEENE mARIRERAR Py Ul ohl e R s
BhanumlShlmomhea.\geN mlmmmhao@e@mm; angast heni a
gravi $3 i )
my cob S PP AL SCR b B, Lamytpropyl. sec
tryok ar dembpyil.nf ar ction, nyocar d| al ischem c disorders,
3?2222‘2 1 Xw%ggaijirstte%b%h qﬁth ﬂ\%’rﬁ‘% guorvg £ 95] é)}lré(#rllgcordmg to the
okmzneabesn,bochr:nrclmogttfm’:loRI3 mm;mplylar atr Ophl es neut r openi c
;S\égﬁn naF nenrI stegond € bo% rr}Bhthal’g n?gn BISOVI nsS t?oflln tour?c{s accorc?mg to the
dwemt:tdends ;weotytﬁ&sttdnﬁxoalwms m’rcmrtR ssl ©hil dykhlopytidisyl.
or chi (w 1l n%bc;dorl;lgn\{ﬁlresn?venpg g\% [ &3mpoynds ccording to the
or ganone 3l )7 0steo por 0s F3ne ‘f hi
neqneethltlunughpamnyeaionat emmdammmaher@mRém eblpfapsmdmyl or

dr / hyper calcem a of malignancy, parathyroid
?MH) g"@nt rejection, pelvic inflammatory di sease,
per en ﬂm atwentyi-fioitth emqueném: the anvahtich meades a ppaniapdme'cailcomposition
gsmhgrgs %f’acclo%'g)glﬁl{dt 8%&? gg §l%fpoef ?ﬁer#oghtglgg émgo%?x%éjnts It a pharmaceutically
pwepmbic yat scﬂvateahydraue rpétdlsuﬂm:npradrupmammeapr sR@Eelidemer thereof and

[ ganonegal y,
§¥)g crgcerll1 U&RI gceStﬁ%l%%ﬁ*?eg%brl Ca% nmopat hy, and skin
changésa egmdﬁﬁrtet)mbopumm ;he mfvamomrpr@lyded i @FEqf ope et mgre npmpounds
%y Q fop the: for@gcg chbo%ﬂTeqﬁs %Km%%&%?a’ﬁ? ac&r {%El%lsg{@aba% hydrate,
rogressive s ranuc Fsy, pri
mepéolitersodowg orrsadaoabmmhmhdrfalpyg: mRa#mmud ofa pbﬁbcammnfpn treating
an 'r%ed"i’s%%er Raynaud' s di sease, Refsunis disease,
regular narrow QRS tachycardi a, renovascul ar
hyper ﬁremteweoty -sixtk pebddimens thei imyentign proweddsra us¢ aacerding to the twenty-
ﬁé ggggy em retﬁtﬂé %ﬁ@@s’or_d%ﬂs%é Q%Sirnjmme%?sg}dexe
ser onéygatwenty-svdntir oplzodimens the g‘wemion psmcdels @ ugectordmg i thg twenty-
1‘§ hr]ﬁnﬁ)loliﬁrgﬁa{/l‘iergnﬂh%%hfo ?&mr%‘?ﬁé& &PEQ&‘?\% cﬁ%%rh%gﬁ?‘s A don’s
transplant rejection, ol 1 d tunors

@aseystehmtlaslosr@phmébyndtm atopis plilemg»c eutelpahung ratrophlc gastritis,

?es O Jr§£4t6)1 uné,tcfeﬂg ﬁﬁ@a%@%é l'gn?;sﬁftséeésé é?lu%lﬁ%gtsgr[d%me

e cere ero
demmatvoebits, iGopdpasiBierrchypdromsyGhaive’s Disodset Hashimoto’s thyroiditis,
Vv nanhia
?cﬁtg {ehl(’i)r(l: @?&Hﬁéﬁ%?&éﬁﬂh@@%ﬁﬂ@ﬁ S‘iﬁﬁgr Sy l’tg%%o% Sr%ndrome lupoid
dm@etls Jnuweelwpme:cmmed@e@BeanemphngmdspenﬁhcgeB bulgarisFBhicious
‘a 4!']5'1’\’11 n‘&ocy %%gﬁ\ltegl%' ;t%l *Eﬁt?s’}ﬁ%ﬁ@s‘élgdrhhaﬁy gll?laﬂy YIS, 'primary sclerosing
chadangrishpsnoasishBaywaudsyReitet’s Syrivdyqres, s@mmg |pvlyt:13pndrms Schmidt’s
y i [
PR WoarenGololBBRIERE bbbk, THRFAAPR, K@, Bifpor
mnteableonmcnss lupas cheuimaiogd ar&henelTS/deémbeBesmzeneulgcerative
Vi fibrillation, viral and fungal
%gc}hﬁ?%??%%%% seg\?%n{hla(l) eog{:ephal itis/aseptic nmeningitis,
vi t al Iesteolyetghth ¢rebralpheng dvsyltwecncswn@m@m use of one or more
e

g@ﬁ%%ﬁgsfotf Ié?ﬁe)gdgléltgnlﬁtgﬂl‘?‘% P%ﬁ%"&en%iﬁég Erz%S lglélﬁag@lﬁﬁal dy acceptable salt,
di seases |nvoIV|ng i nappropriate vascul ari zation for
exanpl e di abetic retinopathy, retinopathy of

prematurity, choroidal neovasczul ari zation due to

age-rel ated macul ar degener atll and infantile

hemangi omas in human beings. In addltlon such

conpounds may 35be usef ul in the treat rrent of

o s s o o S N Y Y N |
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30 nesal azi ne, ol sal azi ne chl oroqui ni ne/
hydr oxychl or oqui ne, pencillarnine, aurothiomalate

w@ powsasaccul ar and oral ), azathioprine, cochi BCT€S2007/025602

corticosteroids (oral, inhaled and I ocal injection),
beta-2 adrenoreceptor agonists (sal butanol,
savdtes hpdrat emetablitee prodaig) enantiomen phteseqisomen ihatepf forghe manufacture
] ' fof:18 desitpdE,] . ketotifen,
B e e F Ry Bt AR 1 506,
r apanmjici tweniyyioip leeshedimeet thephegntipn progities arttseroti ene uSpres,
i} h G028 b HafRacs eI PSeceptable salt,
e
agjortd, bydrate ametiabdhitep podituig cenaifeomes or s@@egjs}ogm;mereof for the manufacture

Dl R s R B RAOREES N O i mter fere with

si gnalid spagfibympediinerfts, sherrmtentign providdsitheesompgertdsas TNFcc

or IL-1 . [ . i

i nhi bi t o?gj)'emf’%%ﬁ'O?g{?ylé‘ﬂe%ﬁ‘g‘%g%@%%@?’#hﬁL’?tqg"?‘%‘,hamle’

T-cel | s3-GRBitbiyrdrchlnto-iliend)-§-ogoyhllastbrdnade

i nhi bit 0 ei i:nhi N

Ul f asal 50 GRS R ORL B AR SRR, ARy 1 s ol

conver t i [Ag.48oxagdiaeole:nhi bi t or's, sol ubl e cytol cine

recept or s 3P oro2-HehbKatd . Solubl e p55

or p75 r@gé)p‘% réétgﬁc# y%!lﬁg 05’2&%@?&){?&&3 5%\1&‘% gG

( Enbr el Timh2siekagBBA®FRI gG (Lenercept)), slL-IRI,

sl L-1RII - i af t [ (e.q.

R IEY ot L TR L e s S S

aci d, hyiBo&hleterb3ohdimethysbutéxyd-ehenylfSeetokilth ] 2,4)oxadiazole;

et anerc jnflgxi I i - :
e a_ChIQIOF_FiE—t cﬁg?téﬁ%ﬁlrosgf-gﬂbgyﬁ%éc?tgwi%%4]oxadlazole,

sul f asal azi ne, I sol one;

met hyl priethChlotooh@-ciby thatosy)-ghohy]-§odelyhhl,2140oxadiazole;

t hi omal if] Lanti gol ane i den

bt opoy pHERCASRLL b0t bREH SU NP PERbIIR:,

di cl of enaB-Ciprook(Zcmethoxtrydesixaphedylt-p oftelyhtl. S dlgkagmzole;

oxapr ozi {2, ofden 1 g ne  bitar P,

o aPof el SRSl Y SERAPOS U AT Bl BLBRR

t r amadol 1-He2-Chlatostl %ae-tolyld bR i4kadiazol-3-yl)-phenoxy]-ethyl }-piperidine;
cyanoco b@k A fa_eélgﬁj_ﬁyjr_& 11847 &Qﬁ&%g.?_ %@ﬁbxa}-?tg#é-morpholine;

K n
al endronat'e 'sodi um predni sol one, B’ﬁ. ne sal
| i docai nkE(hGhlpehtystapdetylokyplemphdactiolyl-[1g2.tlosadarolee 15

sul f/ Choﬁﬁfi:%l }om-g 1@4{11}13)%)@%;)1&@“;1@06&%'.&%‘i@éhﬂﬁm;

oxycodone acetamn ol opat adi ne )

m sopr os¥-A-Chlpeet-epcéahexidelyphenydhEprielyloll @,4loxadiazole;

cycl ophogphami,des it iR \R, : Ad-1 G

11-18 Bg?g@;%ftﬁ}’gf‘ LPlliléE{eMﬁhjtz? ?‘fﬁ%‘z?]"g@gﬁ 56 é‘éla%lchag,

VX- 702, AMIBHEro-AAR-medy!-tRefxly tipien did6;0-tplgl-tigh¢ lorn@zel

and Mesopram o -E)ecFJh@@l&&m)L@wp§.ogagi-[ti%mxadiazole;
ef nd 1'n” nodef a

met hot rexate or l'unom de a e or severe
r heunat o3-tB-Ghlpter4-(3-isopreppay-ethoR b mdlnoeitle-[d et oxadiazole;

anti - TNF3-@Jémefe,di-gén.%%nm&ﬁgheapg\seo-mm.l[1,2,418951114251& ting

exanpl es of therapeuti'c’agents for | anmat ory bowel

di sease Ml—ﬁhlﬂm%@-@iqpbmbmmh%fv)-mwﬂma)-t()bd-IL%ﬂ@)@diazole;
(H, (114)4 Ll € [ o), 0 fi_ ' i on can
b ol ek Bloxylslofido 2?"?”8%"%5’9‘%%’3#3%‘?‘?&?’

epi der mal2-@r@vier-4@ct-otyl-L 6B lokadiazped-ph)-aBenoaylcireppbdimsthyl-
sul fasal gzi.ne; aminosalicylates; 6-mercaptopurine;
azat hi oprine; netronidazole; 25 |ipoxygenase

i nhi bi t of2s[2-GChieratdadinelyl-bl.34loazdiatel-3-padphenioayl-atiey]  -dimethyl-
anti oxi dgpt,s; thronboxane inhibitors; IL-1 receptor

ant agoni sts;” anti-IL-113 nonocl onal anti bodi es;
anti-I1L-6 nonocl onal antibodies; growh factors;

el astase inhibitors; pyridinyl-irnidazol e conpounds;
anti bodies to or antagonists ot her human cyt oki nes

or gromh factors, for exanple, TNF, LT, IL-1, IL-2,
IL-6, 1L-7, IL-8, IL-12, IL-15, IL-16, EMAP-II,

Gw CSF, FG-, and PDGF; cell surface 30 nol ecul es such

o P, A P, P — P, P, P ~N~ A
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25 noxi fl oxaci n HCL, doxycycline hycl ate,
guai f enesi n/ d- net hor phan, pephedri ne/ cod/ chl or phenir,

w@atoshraz@ci n, cetirizine hydrochl oride, nonmetBEDNE2007/025602

furoate, sal neterol xinafoate, benzonat ate,

cephal exi n, pe/ hydrocodone/ chl orphenir, cetirizine

HC1/ pseulGepien;4-plebylybhthaxyeherot) po-totdt(h 2 Al exediazole;
codei ne/ [ rQzi . .
ot enesggg;{g@@g@gg&%@%Jgggfoké-pheq§14%t@IoﬁsﬁiRﬂﬁ]oxadlazole,
chl or phehi3@htvnoel-t4yidt-odbidonmitoxye-diomy BFid-toB 04 b2l # lempdiazole;

o1 Dut 14 el ERLSRALL DT 0T one

exanpl es[1gfd]loadrapeut i ¢ agents for COPD with which a

compound, of JRaraul,a (1), (1a) () (Ll o G V). (Na)
or 1 o) Bt GSBerdiond Ry eltorplcb g

al but er d-GsChibmtdeisopropixy pbenytir-S-ispxazdi- B pli- (WD doxadiazds;

sal met er l,.uti casone, al bute al et | . )
N N L A e R e
t heophyl 4-[3H(é-(a11|¢ryei£im<pp035-|ph¢dy}bt)[ pﬂé@bxiaégdod}ﬁel]alydﬂimm I
succi nat nt e] ukast sodi u udesoni terol, .
Fumar i o G Tanet RSBl B QR 2y 1 60 ARGl
guai f enex[3(3-Grorbirisspropony-phawyl)d i s dingl-5\W0-pyridine;

2008/ 07 6 L US2007/ 0256 di F Qnat e .

Ceval but ZRor oAy PR L 2RI Al s pridie:

anoxi ci |3-(3Clloioklidombomxy gphenyl - Dradyir( 1, 2ZAddxNadiazdla st |
anoxi ci |} i vul anat fluni i n I e
it or phehl TGRSl piO A 2R TB MR 1 iy pyridine;
nmet hyl praBiss@lchhveg-4-iwpeipasopteny i o4 lexadiazole;

p- ephedrﬂﬂ?-ﬁcﬁ&%ﬁﬂi ord? Q)% ni flen l?—l { Ph’]‘eo;%ﬁ)zli ?g-ef —%gn%thyl-amine'

p- ephedri ne/1or at aorne Y BreY é\’l’n suf’ atyé, ’

t i ot r opi i:Beiyb3A HehloroR-B)prémxppharydi 1,2 Adokadiazole;

ciloml d roflunmlast, -himtin

exanpl ec> preperEisabre Thands pem g A TAe o

c onpound3-{3H(3Fdrendaisgprgpoxy-pbeny ([ 1 R joxadihgo)-5-y{rhéshyl]l-pyxaline;

or (I1Vb),ecan hewconbi ned include.t | Loy @Q3q.
Interf er%ﬁfgﬁ %E%hﬁ%rg?"‘ THRETEP g%n-y QI[EEQ‘E%JP% SYi1-ethyl)-pyridine;
I nt er f er H(3-Ghlpivad-soprbpoxly rrhemyfe¥-Grtridlugomethlyl-phomd)| at ed

i nterfergn-al pha-2a, pegyl ated interferon-al pha-2b,

ribavi riﬁ?’ﬁ%’%ﬁlﬁpﬁ%f eron alfa-2b 10 + ribavirin,

ur s odeox3+Chlpw-aisopopaylyypbymy R -B-wethyl- oy :-H b fad wiole;

Maxam n -497 0 : . i
troat HV RN OR BN aReRR il Bopy b AR adiasol
t ar get s: 3-HcVhipol4yiveprapey -pHAW DpY-exe kB 41biMdiakelt;i case,

and HCV ' [ |1 - )
Ron- 11 i 1T ra eiea EPaBbory ARRSPEECERHA Bl o 2 atoradiazole
| di opat h3-6-Ghlbrwehmopropaxiyrpberiyd)-winethoxyettiyl-hl. 2 élopaiinzdleof

N e

azat hi op¥-{¥ehlomibisompmixy-pheiybhi-cthewymettiyblit 2#lokadiazole;
sul fate, , di goxin, . i f ep.0 £  sol one
sod succ %@gzo(f p'zi%@%}’ (y@é‘ﬁ]ﬁ)di gflﬁ?tg{;@o%lér{c%xp&gﬂ%

ni t r ogl yldex4loxadepale;onol act one, cycl ophosphami de,

| pratropi pm-bronj i ci .y alt CE:H . :
Fut1 casshapSe eSO len Mo 56 L2 dlogaciaole
sul f at e, 3-(e€ighioreissprbpaxty phembyT Getohpdrbidiran-pol)d 4 Lidlwradiazole;
chl ori de i ancj ' [ . :

anhydr ou3s'f3t'§%{ ¢ dﬁ]gg r%&?@@? Y& on- mp{bﬁg{'ﬂh%t]ﬁotd P&t e,

ny c ophendZaCidomef-soprbpay ephemt)e¥-€ywtabntyfyBlidvilodai@izole;

Non-limjj ex e ' t )
myocar di §apql&ﬁl %’%%’%%p%fph&m?%ﬁ%ypgrg@gg%hﬁo%?&lz-oclﬁ’rruI a
(r)y, (ray, (rr), (rrr), (rv)y, (Na) or (fvb) can be
conbi ned include the follow ng: aspirin,

ni troglycerin, netoprolol tarfé{ ate, enoxaparin sodi um
heparin sodi um cl opi dogrel bisul fate, carvedilol,
atenol ol , norphine sul fate, metoprol ol succinate,
warfarin 25 sodium lisinopril, isosorbide

. o, L
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5 adm nistration of such a conbination of substances
that inhibit angi ogenesis, vascul ar hyperperneability

wa@p@Boressahi bit the formati on of edema can pr oRCTES2007/025602

greater relief fromthe deletrious effects of a
hyperproliferative disorder, angi ogenesis, vascul ar

hy per per ¥aBhlbiot4yisopromdephertybehc ichperiglimeriybt I adliowdiagple;
ei ther suyps e ol e ] Ipnant
G sor der £ Uaong BB A RRLFTL 2 Blexiigo

cyt ot oxi B(cOdnmthisomppoas-pbenyhade atdhery lmetby 02 dddxadiedle;

in the | nt L.on. : )
or e conponalgost By Pl Bk R ) cvelgpropy (£ kadiszole
a human ?_pé&-Chinlto-‘byonTb(mXE@hw@_-foﬂ-mﬂ_hyjh:aclpavex]_l-[lchﬂoxadiazole;
Sul bl o EaCYPREL ok B3 G el 33 2 Gk
anel i or aiSe543-03-Sblaset-sopropngyithemyl)- A2 4lesdiidedy lhpyreildin-2-one;
M xt ur es, Qf coppounds. can 1. Nd red: i

Yo the pEIPARS SEIECTRARES oM £ P AR P Bl fliein-2-
formul ated; phar maceuti cal conpositions. A

e B Bl o ST B3SRBSl e s AR

t he pr eva@-Cldprost-isegrommxyahengyt)-o1-ghedylsgcepropyl)-[1,2,4]oxadiazole;

Formul atT houSE Sl P> AFF PR ERSb 2 gpraipzole

i nstant B{fpChlomt4-sopropoxyipberfybei-phenylehepydrit 2l wedipzole;

e ngt 56 S BiesPRELDRN ARG Ry bgudiRint>

Publ i shi ig.4Poxadiakadst on, PA, |atest edition,

Pt P PRI 9 SBERGfpvns

adm ni sti&4]ondmegls; for exanple, include oral, .

S o0 kR RS OBy LSt

25i nt r anBisal-aarboxylibedid ERGehioro-#ntopenpexhupheayly-[1,2,4]oxadiazol-5-

it averdesiai®e (77 b enous, it faper  toneal

i nt r anasl3-Cldpro-hisppropaxly shenyih)-% (3 thmpken-2-yl-propyl)-[1,2,4]oxadiazole;
Focal |t ab Ve n s BB % SRR Fodain -y
i nj ecti osthawbnd; he conmpound directly into an edenat ous

site, of in r taj € ) . i

f or mul at% g.cmgr(?%ug&ﬁgéoﬁ(g P g?&ﬁnﬁtjﬁqﬁéﬂgﬁj&%ﬁ tl)e[r1 ’%ﬂ%xadlazme’
drug i n &[3-@rdored-idvpngpodeiphanghyl 1 2ytbixadipzol-61yllelxphepylepropan-1-
inali pggome coat ed with endothelial cell-specific

anti body. The pharnmaceuti cal conpositions of

t he pr es&@-ChlnsoehispmoparsyphtreyDrtafiuflacexyrreepyi 1 2. 4lenadierole;
that is | I . Nt j

i ng, Tger A Rty ol TR Bl RO bR 2

| evi gat i prgpanelreresi f yi ng, encapsul ating, entrapping or

R e e S R i

may be flautyraingeed in a conventi onal manner using one

i SR LR BEBEA % Bt -

exci pi enteszexnshifauponiflé;ari es which facilitate processing

of the agtj C i t,i [ e
dsed pha FLEEGECTBRShAe B3 By TS S0 SR
upon t heethapgtee of admi ni stration chosen. For

injection, the agents of the invention nay be

formul ated in aqueous solutions, 5 preferably in
physi ol ogi cal |y conpatible buffers such as Hanks'
solution, Ringer's solution, or physiological saline
buffer. For transnucosal adm ydstration, penetrants
appropriate to the barrier tobe perneated are used in
the formulati on. Such penetrants are generally known
in the art. For oral adm nistration, the conpounds can

T e - Y - A~ .
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An exanpl e of a pharmaceutical carrier for the
hydr ophobi ¢ conpounds of the invention is a cosol vent

W@ yEBena3sOnpri si ng benzyl al cohol, a nonpol ar PCT/US2007/025602

surfactant, a water-m scible organic polyner, and an
aqueous phase. The cosol vent system may be the VPD
co- sol vel#[3g§$thbaro-4vRpPrapoxuplenl o 1. dAlosidigod-fuyll-phemyljrdiethyl-

al cohol ,_ 8%. L ar- surfactant

pol ysor bﬁ%é&%ﬁﬁp%&%@@%i%@%)%I'El;gtfl%,yI ene glycol 400,
made up 3-G-Uldberisppropdxy ahenyd-eethardi2,4]oKadiaxile)

co-sol v € X ] dihuted 1:1
B e N L o e
syst em di-6sChloxst-tsypipppdy by e spoapdd 1. ddloxadiagote;

itsel f I t OXJ. C] t e G _
adm ni sty SEPEs KA LKpGbok RADLTE DR Baiangte:
cO- sol ventecBylSni3rhlordrd-isopropexy-pleng)-tle?. 4liokadiazplehout

dest 101 06 it AQo BV AL Sl dhaapar

co- sol veh(3-Cunpehsngrepaxgyphbreyvapined:[ 1.2 dioxedizaops e,

nst ead HrRSIY AARERES-pRAD L FE2 AR B S I AMBRH) carvamic
pol yet hydcahterthhyytetermay be vari ed; ot her bi oconpati bl e

pol ymer s, p@y:_ C: t hyl |r Q.4
pol yvi ny‘? [ pﬁ%réhg? P%oﬁ%{g&go\r%gtpgﬁgﬂ?’%lgj'g%%@!ﬂ%)} S:y#-benzonitrile;

pol ysacchbGaedonralyisspubmmixy-pheng ) b.2.4¢hedinzps6-yl]-benzonitrile;

15Al t er ngt i,vel i ver _ _
hydr ophogil'fg '(gh%?oég%gﬁor {ogg}‘yﬁ%ﬁ%%m%gﬁgdf gts'élr]rﬁlh%’yé}d‘_hmethyl'
Li posonesniagid enul si ons are well known exanpl es of

del i very: uehi cl as cIga fi C ) i . )

Cort ai n 5P TIPSRl R0 4 Hop EEREREN 1 iRz
may be effpl3eEhlorakttisrpugpoxyiphealy1. 2t lokirbazobsyingthyl]-phenyl }-
greater J'%én!h?li-;;r%ne-Addi tionally, the conmpounds may be

del i vered uUsr ng a 'sustai ned-rel ease system such as

seni per ne&C-oro2bisppropaxy epberod)-B6i-phandnyeheoptoldi 2ot oxadiazole;

pol ynmer s: ¢0 Ll ot Re emt | r Al . )
Dot ar et BBk er 65/ BERBRER I froBHG hepy A1 S edigaote
are wel | 3-3ACinrodrisopropaey phenyetindphthalee- Lepimethyl-[1,2,4]oxadiazole;

Sust ai n SEe. [ tihei . )
Chenrear BRSPS IR SRR AR o
up to ova(3-Clloroghipepropepaheiyhes-tmnthel-d Retivediazeiat ur e
Foagent , " oaaEioans P REP bR phey AT lafore

st abi | i z&(3-GhioredyisbproBempemyletithiophen-2-yl-[ifetloxadiazole;

phar maceut_ cp e £0omry Ltabl e
Bor 1 d o ef MersCRBAShdy En B AR diR- SRS AOBphED
such car3-3eCklomrd-ssrppixerphenyDn( luuethyuttH-pyreol Ael)-

limted [t&,ﬁg,[agjam.car bonat e, cal ci um phosphat e,

various slgars, starches, cellul ose derivatives,
gel at i n, 3-@ndhlpt4siveprspaxy cheryd)-phiagelthylHd At leadiepile .

30Many gjgts @@g tg{;}g%teﬁagﬁﬁ %-t3f§4c%§fe}h9ﬂis5%¥olb‘ﬁ{,‘?'e

provi de ceutic y conpat |

count er i dAstlofHareteiceut i cal | y conpatible salts may be
formed W Ci i ' M1 s
nycr ochl S 8 Caprr ook P B TP 2 thadlelols i ) Bhyrzine
mal i ¢, suBeGrorogtisopramixy-phenghdl.2dldxadipamt-6-yHel, TrdihpdropH-
aqueous . gt hen protonic solvents than are the
corresponding free base forms. WO

2008/ 07 6BB6RCHuIsZ08araRBB0Reny)-[1,2,4]dRhdinavh b erirndtiyd]-morpholine;
conposi t4 lid ab r. Ny A Veh | .
el ude £ onmrerd et hol et PLEFRRDEEDh bFHaine:
are contained in an effective anmount to achieve its

i nt ended purpose. Mre specifically, a therapeutically

ef fecti ve anount neans an arml%nt effective to prevent
devel opnent of or to alleviate the existing synptomns

of the subject being Streated. Determ nation of the
effective anounts is well within the capability of

o s o g, ~ o — o N 1
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5Magnesi um st ear at e3 The active conpound, the
| act ose and sone of the starch can be de-aggregated,

whb@atdassand the resulting m xture can be graneCHUS07/025602

with a solution of the polyvinylpyrrolidone in

et hanol . The dry granul ate can be blended with the
magnesi U 3B€rlaroat-soprnpbxyy tpbemydsi-(Tofhlerhehetydr(¢3.410Kadiazole;

m xture | 1 | i i NG <MRchi Q. o
Togi ve 45T Gt o2 EanRa RSy chihyB B Gl STRESN OG0 ridine
of a uni2-Cilose4-tF-Cadidrod-isamgroungheng)Eh2 é foxadigzobd-eH-pyridine;
tabl ets | . r . T
descri bell i CHfRpERorp gy IR a o SUR ZBh I8 yrcine
coat ed i #[Fa(3cOroreritisepmepoxypheneyh)-(U2idiaxadiazd ot -oymadine;

20% cel | t h % di, et .

ot hal a2 EAURRE B bl 2l B pnigipty P blciacol 5.y
15d) Suppmsidiner i es In the preparation of

supposi torq f pr_exanple _partsc| 2| fe .
active C% igﬁlﬁff can rglg&gnsgrg?tég)?ya&gylf%%L%l\(%ghg%ir]? gadbafde’
wei ght of-[3-GrGhlyroerisaheomupidaséthanyyphbad)el 1 2vdoxadezol-5-yl]-pyridine;

m xture £ It ¢ )POS . es each containing a
t her apeu% %{Eﬁ%gflsg glé%&?@gigﬁg%dm%lo %ggf'ri%\?ge’i ngr edi ent .
20The presePyridimd-ghili HosddszolbpipRi(3.82-ttiflaorasthory)-paridine;

conpound I oo (11280 A PEYAR! Mo dine.
(V) or > POV i geabedraBly 2 b basilopd dmotyoblrdine,
aspect 0§-(3-¢thdorppyaslarnt-yDIvér(2.2@rrifinguéthiey)pyhdintdsd)-b2.4a
conpound f.@gq‘g_rrula (r)y, (ray, (1), (rrr)y, (rv,
(I'va) or x((%fl 3 ‘or a salt thereof in the manufacture of
a medi cafrEhmethplpytidiedtyDrly(6:@skiirdiuotogthexyppraeabiyl)i1td4-
angi ogengx%hﬁiogependent di sorders, proliferative

25di seas®s anaror di sorders of the i nmune systemin
mammal s, 3-fatettiBuglphényHuogelylbdi2ijexadiazole; The present

i nventio ' t fo 1L ing. vascul ar

hyper per ﬁéﬁgiﬁlﬁ(}%%\ééhgg@'ﬁ ?)gg'?'iogtg gl';ﬁlézdé)gga%alzgl?’l zati on,

prol i f er xt4-Gbydpleeds&o-talyti 162.4Jdkxlozder s of the i mmune

syst em whic nlises Lhe 1 0j tion of a

t her apeu kfcg t&f;me%*lzgt%l tég?glﬁr%@ﬁgédg#gg’ compound of

For nul a §-t4-Isogrbpyl-pheniy))5-o-{dlylH) 2.4(dxegiazold; Va) or (1 Vb)

thereof . To-PreRR 2y Al S AVBRARE' 10 o) ences.

i ncl udi n@[%-@b@dgio-pamml)eﬂlé’&lomtaeﬁt%ylhpngidmpI i ghéd
atent a : r .herein

Pef er enc‘ggngﬁﬁl&eﬁﬁgh@{]ﬁ’gp& 98‘58\?‘ é?giéeglglt or GIPy SyAssays

35.Tht6. l[|358}=®6ﬁy®-bp'h§}bﬂ@yla[§§&90@ém¢ie run Iusi ng both

scinti | - :

et hods. * B PRpE PRl AR R A 2 AGRILAR:

utilize IBribeadsylHrootelyh (1. oxadiazole;

2008/ 076 t | X
uman co T FRSSSua e s Leop g O2 fpfbro gAYy Hnote
St PphapmacgihtidBlly @oapahinshitssobakes hydsate megabelitgpprodrug, @nantfomer or
%%%@ggk%g@r d serial dilutions were carried out using
0 ) npounds were transferred to 96 well
pl at edn anpther edpectAhd inmentioDB@ideon planmacguticehcopfposiger epmprising
. V, ) ¢

B a8 il 0 fe L XHATOP S IBLVE AL AV, o
obatmadenticadly a¢cep@blerhAlisiEsPEStep Hydratks Oneldfiofitas, pyodaugs @r ftereeisomers

: P
el S R e G S R
yivehtibnzgprdviidealr pbaymeesuticah toraposition wherkin tiyf coBpgunderispmpeunds are

0 . it j SAY; I
BRcene Qe B orte G, L BhIch gRRS A 1 BN AR o
well. The assay begins 10with the addition of 50ul of
t he nenbrane or nenbrane/ bead m xture to each well of
the assay plate. Next, 50ul o{ 0.4nM [ 35S] GTPyS i s
added to each well and incubated for 30 m nutes.
Nonspeci fic binding is neasured using 10uM unl abel ed
GIPyS. For the SPA assay the plates are spun and then

o — o o - o
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EDCl 1- ( 3- Di net hyl am nopr opyl) - 3- et hyl car bodi i m de
Et OACEt hyl acetate 10 Et 3NTri et hyl am ne

woBIBO7dBenzot ri azol - 1-yl - N, N, N , N -t et r anet hyl B€DOB2007/025602

hexaf | uor ophosaphat e
HATUWO- ( 7- Azabenzotri azol -1-y1)-N, N, N , N -t et ranet hyl ur
ohﬂrmmehéo@acomidph vhepindhecorpmid-y ¢pwpdrnds dre presdntlin a

P 01 7
|yoxy aza enzot ri azol e HPLCHi gh Perf or mance
Li qui dn Ohrapnthtagpeap e ivieDHivEprvides| a fRokaged piBotidcgutical comprising a

RGBT A 5 1) 0 S o

blrrnaceufidadly kedepiele eailsesoph@g,élygxgﬁs Radtabotifes pradryps or stereoisomers

%ﬁegﬁl;%t enyt?(fn%{f)%[) E{:%goggrﬁ& ?%?hven ion rovndes a a%aﬁkaged

3m®e2fr¢ail whgreingiid @mpdmdMabI}npcplmd$ arh/ptemmm aAherhgpntI@sz' effective
[ i
gr?l&?}lrt] tha(gg{her %o‘&‘ r#engihgvn}%{egg& ;bg'f %%girb% l%éed\?é Sgﬁ%?ﬁ ?ﬁl wherein
gtlelconpund ror Q@@q\dm agiapraseneine poaphylegicallly effecave\damauan
Mercury Plus 400 35MHz or a Bruker DRX 400 MHz
i nstrunent; chem cal shlfts are quot ed in parts per
mllion (pp ESCRI ) ;
?—ﬁ@:&l}%nal yti cal dat a are either det ail ed V\D
356PCT/ US2007/ 025602 wi thin the experi nent al
or refehsnoedtion theHelldvaig defoitionPir€appdiaatile:i ons, usi ng
the | €ase o
he | BVl BAR TP LR BRARE L BBl bt 0, 1,

(Ihllicx dlcg @br @t dverbiviagien RV er pivas such opprpoundsvviasiphminhikits totally or

B i, TP P ot B 500 PRSP S o

§vimiBoms_Hinther cridaionr &t rapeltiGally ebfdctivnafonitaan XBBbECABamount which

?s 14 %ﬁgk&iﬁs&l& 0FE) %g%/ ;’gl&)erﬁ%cfu\gg\tvﬁl% LQHer ] P&%H? eé&?gﬁ%@f@epend upon

detpeoetnt@nxzagnd/@nﬂera@e oslittego bk gedteds giprsaverityodfi theatdndition and the
9% r

Pl S giden g, 5“*%%f9‘81°9' ety Spabalhih ¥ dpkeflined by

meeodsrmowaadlo@eofebilsn(hsaml um (4 gmparticl es)

cr eGP AL LT ETETch i il

affequwsnessegnde b@tpcmcfs pf &he fremibass iagth which3@re 984iB:dobne reaction with
' ' A% { /. n

frlog%%mrcg}c%,. %br%lle g%r a:Bactcp h egl?rg acédés@%fnﬁc E[qd nitric acid,

pad tphedpbyrjc. BEt ewrt prganigreachisdsichiras dilfodie zeid; asart(ozml@) aadd organic
ggc?sgl%r tah\ée {ath%gulﬁ)ﬁﬂtatcﬁr étﬂﬂ\eglﬂof?i@amg% %ﬁ%g c X@A Ic1tr1c acid,

os/ neg’ el'ectrospray ionization
mmarmanldvxmhlcacwomcmtc @Bn/cb@zm@racnﬂ, Slipyli aci, @crm ¢0md fartaric acid

i 6 LG Eigoralyil i, SRS R, (o g scivs o
awauresniherepl) cand Ble lkndl l@sel%ts ¢anfuewmp@@é &y imgthads khown to those skilled
WE@%(A) is used, at a flowrate of 1.5 nL/mn (0-0.1
m %A 0.1-3.1 nml0-100% B, 3.1-3.9 mn 100-10% B,
3 9- 4 Qortain gorhp@nd 99 Byrmulz, (Mnflax (BD (M ANer&Yi®rmexXT\ irwghich have
P I e

SR subhieh® A0 L WIS RE oho LBl aIEBHAE B dE € The prosen

rE@sID)n indudes tsiahrsalis Exemples of Al@msalnsolmclz@ﬂ $adrum falts, potasswm salts,

% ﬁmg sﬁﬁkL Iwaﬁéﬁméss?};tg If'l'g?sé 1%”::152 %E f?’eg)a%ﬁ @%Bm&??o@ Wolin to those

skitled)in thetii | e phase A was water with 0.1%formic acid,
nmobi | e phase B was HPLC grade acetonitrile. The col um
used for the chromatography was a 4. 6x30 mm Vydac
Genesis C8 colum (4 pmparticles). Detection methods
are di ode array (DAD) and evaporative |ight scattering
(ELSD) detection as well as pl%s/ neg el ectrospray

i oni zati on.
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123 A nmethod for preparing di-substituted oxadi azol e
conpounds of the invention is illustrated in Schene 1

W@ 2008/06R3 or N). In Schene 1, step i, a suitabP@T/US2007/025602

substituted nitrile conpound 1 (conmercially avail able
or make through General procedure A or B) is reacted
wi t h Skydingeppeunidnel FamglaU®, donddudh), ZIV)T(lﬂés)e)rt(?sfbésndJﬂmeir salts

PRDCLLERINAE BliEht o RRh ARG bbb e RS Bl orm

:aﬁqmure%@ieof%%) This reaction is typically

condu n c

oLy BoiPb Rl AR O B e s

pjtraaohjm eXistjig theg pﬁcprmabi yolvaed, doreekafmplenhytdinaesy @ad theopresent invention

oncentrating the m xture.

@fﬁldgg aaﬁgd‘%esgg nqﬁtg])ele %}aeéeo(? is. 10Coupling of

corrpomhdalﬁ opinpbunds sUF¢ratmlae(Taclayl (8, (HDi VLRI iod €IVb) may contain

foﬁe': or morg c %(al cenqg's Ca.lr,% %)%Etem td%fe?en? oé?cg ] ngcﬁ : gorrtny p})\)élgil Fompounds of

d’amlulaed) Ola}, (H\l fIH) (fH«f)bﬁYyl Orc(I\ébt) icokgain ond dhﬁalmeetse tt&:ecombolﬂlds exist
vaol eng ormee‘?l ﬁe s(asél ﬁl resent mve’ntlon 1n):lu8es boase ar?uon(l:eﬁs zgld mixtures

preserce of ah organi c
Elﬂa,ntlﬁln&hl) suah as mmltcemmmrraet uTke exranmbramahmyl be resolved by methods

g(ﬁe{oaﬁlﬁr\/%k{lﬁeg H}ﬁé %Jﬂ])%eor igasm&)e %gogﬁl%q}orn: oﬁ éi?ag exgelé)}ljsrgrgxgric salts which

meadtlsmratesi cﬁcmmzirmtle byrergstdlijzation; ébmabredf diastqmn@hmne derivatives

%\; 95‘}}@%’?%%‘18%5@ %%?e’d 0 5:%@ foe yc% s\(\zgﬂz%lt o, 3gas Hlﬂl’lld or liquid

chrematograpko kaleatide aaadlqnuuf ohe emdntlmmen gntb tachaticiner-specific reagent, for
techni qu ug reverse e : .
R AR Sl R o BB ot WM e do o i
*Eimerogmnmr forr emyxmldmt a chimt hppers fdr I&a:tmpuemhcammﬂ a bmmidtctmral ligand or
otrﬂ? Ipre eince %P % ?héra eogvlg%)t?/ blgfgllggﬁn})%yeggfcég gma ﬁf de enantlomer is
Smh@n@i ibto zﬁetﬂ]arcabmsylrﬂnhat byoone ofithe s¢paration procedures descnbed above, a
énﬁn #8)(% nggg)é %”éq‘ lro 11b {alg]eqﬁxn ec{e?laegﬁerég(i%g}%;lg f(')Arm BAltlegatively, specific
Bnaitigmérs tdyubee d)mdwadfrdab)olaeymrg@ne saithgsisocaguopsicdlly ddtive reagents,

%ﬁh‘lgﬂs cd %lgsggr‘:grrsgﬂveng%‘f %gfe) u?néfgr'ggxg g%:l ﬁﬂa[k%uéﬁlek"% th& otﬁercbydsymmemc

FansformpfiGT OF GENERAL PROCEDURES General Procedure

A P t f .

o S B LS LIS A b gy e
dfan Jong| ¢hanly céndgnz anindy iekist irs idragterpoisgmeic- foomn d The dlastereoxsomeric

P

LEAPABI USSR RSP Bl PGP AL 7 s
flormatog@phy cormanligatiah @shdheaindRidek duangombers Ona;d ibazsspaated as
'c_igs%ggetd:’rzg}t%v% Lofrﬂ] %gfﬁ%gtﬂa&@ﬁﬁ 1h§1c?fleg'?a<:(§e Hl%téaremgz)gx(l)egoqucroren'pounds of
Pooodad); éIaXB(H)F(iHhﬁW)dIﬁV@foréW@eh}ddmxtummhwndf rile

pr ocoatrar fonipd 8 rARLARY AR, . PO EELRIBEITh) may exstn

GéleentltauRmueiediornes Jr af\| diffdrenti geomeffric| inclodre amdt llhe kresemtdimvention
e i Ut ¥

égﬁg?g d, ng?%&%g%gzog %né P {sg\m éf cgmﬂgun]d; S lgqu?l fa( d(ea) (D, diIn,

@) oPHYbahd meixivtes Meresbnubu of al kyl brom de and

pheno benz t er .
Procegﬁgénggﬂé%gﬁ% ec?&gﬁwgf5%¥§®é§bzébg?9§§?81agg)nmye““'n
Bitfgrept sat®¥ caderm@ion@k frema whizhguaychersepardtie ”g@sienaalasynunetry due to
Fe{%gl%?? %t?tlcln atb Sraf]Cag etpg lergiée;bggc? f8r egx%&hgeote zwser gfu stteinc hindrance
is detern1ned s given belom1u5|ng Exanple A 33 as a
non-limting illustration. Exanple A 33,

443- ( 3-chl or 0- 4-i sopropoxy- phenyl ) 41, 2, 4] oxadi azol - 5-y

1] - 30pyridi ne was prepared f

3- chl oro- N- hydr oxy- 4-i sopr opoxy- benzam di ne usi ng

gener al
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procedure D, as represented in the follow ng synthetic
schene: WD 2008/ 076356PCT/ US2007/ 025602 The

wEe@soresss to Exanple A 33, PCT/US2007/025602

3-chl oro- N- hydr oxy- 4-1i sopr opoxy- benzam di ne was
prepared using the route (A, C. This translates into
theng staing wiap gersyrgebaratian of difteeant eqnfwherse ’lﬂhepresent invention includes

'e?;}éﬂ 8&3{%&% hz{l“?sof:}%?‘&téoo UEF{?IE &F F(?rhn H%@b gﬁ ﬁIV) (IVa) or (IVb)

pud)ne&dmseheﬁcczfnd C, in the g| ven order. General

7 oCo i S ARETAAAD.TD, (TP RN %y ma i

eqmuemahcefdrm anqb tlefmsarlullyvemlcﬁl wdudes zhadndvaieram@ form of compounds of

b r b i val ent)
ar e @xéfﬂvég ﬁﬂ)zglﬁ})a%%)é)r éus?%n%g@m%es;f%?%gnt such as
di chl &sonat haeie,thd tlkmé'p@—drmg teétry mhardagehuwhich is converted into the
&:Pr it d% az%'vy etsgr‘rr:llé1 swﬁo tl‘camherl'ﬁ?c% brodils et s rQ r{leoora?in brought
Frogen” VAP OErOaS BCET 8T 7 ng, PaR azdui ‘dar ookt ar e e
suthh mssmlbgtah)le azcxodvmd ho xhel debiegd dhug Sopn) oPrpldrugs are often useful
ezcgl(ljl Cl%rsté( Yinidti ﬂs Bt dls F)eeer:atmeppot% lgt dlh n bOXXntEclléu They ma
?pr ererapry “dis P Poh Uy P° &2 601 CErD a‘;’ & Y,
ﬁqunsxaice,nbes blopvaelﬁlec &ly| gralladmisiguatioal \elmresi} thes paelntedug Os not. The
Hgloﬁrullggrrslzisylgleugﬂragg 1112%9\{e:td25§lu0¥1)t(yta1lri:1rpa ﬁﬁnaaglto Ee{lecgmfgﬁsrltllo%f g_)ver tlée parent
dopgi »alezangle, pitlefue tisithtyon] 0P 5 pe@fdm\ga#/cmlrl b a cbmpound of the present
nsfgrﬁ{on zglelan IS dx%rrmnésrt]g’rg# gsra%d a} (ehe 1pr rtug 34(? %ag%ll?atea[ran)énutta] across
p etell oglerobrageh ohere2wate? 4olhlmhtry51s( mtetﬁeeeﬁmdly bm6 theour 39 nmetabolically
hder%lézedve L ?.r%mgf%c 6018 ]pncl'(laQ% gc[re tflé)eucrel N éaaep \%a?erfs?lrugﬂty is Eeneﬁcml
chr orrﬁtoegnmjhye a0y Eseﬁdmlro;kmeatﬁoo axanipkﬁel’pm-diug may be more water
gc{hgth 91%{1 ?hf ul%noegtcl;e ‘éxaugg heyigzg gag}%lta%tmfglmtrav us, adrB'gi&Bathﬂf"{he drug. A
ﬁ@tdﬁtg) may raba r’ndveb@thighm febe s ocad rtiGuivailabijity than the ultimate drug. After
ﬁcinalg g’z‘i}}/ lngtﬁezg Sl%lalliugl?i &%{I‘Iﬁgxcgﬂy %rgﬁer Jé?i;)) cléaar\]lgd t§ dlc Pver t uﬁlmate drug
anhcyblpom@ tisgter ahydr of uran (600 ni). The WO
2008/ Q76 0
bri ef rg’ ﬁ%fér - %%9 Qjéén glggg%e relggx%7 he c\l\%és(s)ggckm$ gge afld and such
(xﬂttol'zabkMtenafmin)ngwasdlteh ®h tl&ckd)eqbpun'ﬂh e)f mhlxtruplmowasclude but are not
foll it 0
ﬁxtnht%c{j r?oo SESIB{SXS\@% ragga%pﬂé gﬂc:' (8@%&8}6}9%? Egty Ihat contains a
rabadylion aei)x t wheeeina shest firger eddmgerr oomrtgagdr dyur(€:-Cyalkyl, (Cp-

p‘éﬁﬁl{%}mgﬁ&w{éﬂﬁg éﬁi -E:E)?gﬁﬁ nogl )Bg&%gg rﬁ&&?ngl};%\%?loi(y)-ethyl having

&by toalfetaation/ dapt alkexysrbehylexymethyt hotingfigm\ietoed darbamcatoms, 1-

0Ll U, LR R4 DBZCR! L, (1, O -

GlkoRycarboRyl86y)ethyl, haping Zror6P (018 ¢dlicd)atoms]l N(‘hlkaRa(bd;@ﬂ)annnomethyl

%ﬂg EB@??)S ?r%c)r? %ﬁ?.ﬂ i@alf%cy@%ﬁén‘?/%mée"%mﬂ hdvind fom 4 to 10

farbae caseres, B3- piﬁrfebd»ﬂ,at4-cmtoo<blaaterazll k@nwbaumdammn#ﬂl di-N,N~(C;-

0 ound t r| e 0S e, 19.an
o RPa e Dbl PARISRO By BeABedi Erichlnon. N
dme@g{a&blcyrba:ne;unvﬁi)emyl) adld spxpd:n&hd) | Ipysrokdihd-albt emorpholino(C,-
?g l¥ nt such as di chl oronet hane, di chl oroet hane,
#r4hydrofuran, or 1, 4-di oxane (preferable

tetr abwtatr eiemn;ﬂzm) p'rcsdmgde:mbastohrymeashoboﬂﬁdnnula D), (Ta), (ID), (III), (IV),
he S e (1 - 15e v , fer .
{9 fvalr(wﬁf svjq' eh"d nt(reaezh ety bggt)‘} g‘?"? @acﬁ’fg%{ suegt get% contains

azodlcarboxylate di i sopropyl azodi carboxyl ate, or

di -tert-butyl azodicarboxylate (preferably diisopropyl
azodi carboxylate) (1 - 2 equialents, preferably 1.5
equi val ents). The m xture is“Shaken at about 0 - 100 C
(preferably about 23 C) for a period of 4 - 24 hours
(preferably 16 hours) The crude n1xture |s flltered
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To a solution of benzonitrile (1 equivalent) in a
sui tabl e sol vent such as net hanol, ethanol,

w0 s@popanol , or water (preferably ethanol) i spemusmof/125602

-50 equivalents, preferably 1.1 5equival ents). The
reaction m xture is heated at about 25 - 100 C
hpdrefydy latﬂpjacaob)@)clfC@}all@anymthmf 1 486 t4ds)abkanoyidx eyl sl -methyl-1-

e O e L

m)@lkumyom’bdnylhemosmﬂd}yé,ct sdcmayl,Ge (@rG&dalimoyle d wr-amnibo(©i- Claalkanoyl

irﬂ)' fi catl n of Cener Pr. ocegure C. Prepar.ati on
P 1S TARGPAE Ay B2 RO POBURYCBEHEIRR A Armoscl moitis
Gn:jeghdr@aﬂieﬁly dnyhﬁNxecaldturdlnyt&c@nﬁgmmdumltd@mdnhgxgbromg, P(O)(OH),,
adde ro-4-iso zonitrile . .
nl?&@()oéh%?lgx% oqEveSy e %%w SYHee Fimabigimens 35 tydronyt o
ﬁ&hkniéambl)ofg&drbelggm@l (150 an)LJ The 15rr} xture was

eat ed _at about overni pon coO eti he
react i10A te"[“hgetﬁﬁoﬁ?f eoﬁéﬁteg"&ﬁﬂé‘n’tarséffeéld‘ e, dp §‘§" arbimatic, ring
gyKekes, IrRAHE dbuyd MBSHHTtal tbOmuxhdc@clﬁ Bibycie @nd\krnyarcqmgs 4wh1ch can be
i sop roPoxy benzam di ne (5. 949 as a | |9
SOPPeD Sahpreie G TABFE ot CoREHotnayT RO uitogt i ity for the
38 ddnbl- b)) doubtl WM@grééQﬂlMﬂananm A& JresBlt %o 58ar61&at1c1r|h|)g system) and
;%103 t{@d]’@gi%%)gs'elﬂ%u ir?&é_‘)qus&g}gbdietegdag—o%eg%cﬁ)as E‘er?gi:rhloxyéen or sulfur. For
Bugpead LUfféxanlenaZ)ﬂﬁ@l §HouIBRGt ®8 conddfied s &ﬁhldlg-rﬁlea;cope of this
reaction Vi i’;\ i s added %dr oﬂyem di ne é holinyl,
YRR BRfY OWb‘Pge%‘%F’é?B}%FSf ClEgTicUar Rt 32 ‘3?? et inylgmgrpholiny

'oxclpxﬂi:erﬁﬁiyl ,Vakepyirdlidinyief gipehkiyiyll pigeridia1enpyrrolidiny]l, quinicludinyl,
cQu

eagent such s HBTUY, HATU HOBt, or
opprreRlsab e G BB (1 - 2
eqUIh vaihe Eérﬁx mfeﬁfaﬁm ‘abd ysed heﬂm Vrﬁluﬂafaﬂomaﬁc ¢iag Ro@drdNind@iding, but
sSuc as.
OBt WPisdasy VO‘ER?WFEEP E)}g‘:‘gﬁrﬂﬂd BES@%I‘C( Hnes, anlgg]agcg 1 47 8y, including at
ﬂHa@tf &eafeleyoatong GtV & Riftbgen, oﬁygbﬁ,&ﬁ‘ sﬁlﬂﬁ‘rh F&Spurposes of exemplification,

di i sopropyl et hyl ami ne,, trieth

NURD: PP BhdT H e o B AP SoiReopy i negnipy: asaindoly,
%emw)t\h@hﬁnt s Jbephipfdazal y ?oemmrml entse)]z@aadolﬂ benzothiazolyl,
?Jw t abl e so vent suc

I ri.le .
prasiAdLgelyl ah?a%%?ﬁZPBﬂ aEfa“ZO*i* Z°ﬂ%‘f‘% i ?ZOFY% H%tﬂifsay“dmyh
audlynaad eyl aanopn] sandlinkie abdagyn Iisoﬂinzﬁbl@ll\/&éb@mh&l&tyl rgadiazolyl,
preferably m crowave hegtl n

Gty P TRy & PP PRyl Py Rl gl pyrolol2.-
@Wyﬁfrﬁ’dlﬁﬁl }bymolﬂlmm@ﬁn)nnd,ﬁyl e quielivyi, nqmd&‘ohn)tlo thigwolyl, thiazolyl,

SEIGHEE AP LBt B Relh TS bomegg . wisozy! o
a;@pztr@nl trile (preferably acetonitrile), and the

filtrate i WD, 2008/ 076356 PCT/,US2007/ 025602, . .
conce%{/?eﬁttgﬂte% ﬁ’gffﬁ‘étg‘g ﬁed?fa%%‘ lig e(ahl&eéedocﬁ'F@gsoﬂr Wbstiyigd heteroaryl

OF tgBstititedlagr” is Gsell,UwHialh Brmqaut is tHaethe lhytelfbbyahﬂ,ﬂteﬁ:gdiaajﬂ h)y aryl group is
g)ﬁ)smlteldf\{/l act)nleooq m%fre SG%Qt(xetL&lts t zritoc%g) el:'l Lngdeq)y one o mary Sklll in the art
4nd es(ld-ia Al mslecule ﬂhStQp af pgofyst oh ana@o)nlrlofzhé};mmdmaez mlce;ﬁor family.

Yot RO PP BTRI BIPgyhish SO A SPhRtRS i P tpo g e of this

fikentibng g3 feftd® kybstitderteida ye-Hekeuty 1@ thetaicary® 6t byl Zdupdf,this invention

0.298 mmol ), 4 ,,,0.298 mmol ), 1 .
B 3 UBPTHFUE 998 G 0° BOPPAIToTHEd EtRyP Fousising of alkeny,

m‘mkf,@)kow@eﬂkoag dakbxaale10 lkbryichr®or(yR . alkoridart@Aglheterocycloalkoxy, alkyl,

AT (W EE TR D S

about 30 minutes in a Biotage m crowave. The reaction
m xture was filtered and the resin was washed with
acetonitrile (4 nL). Filtrate s concentrated to
dryness. The crude product waS purified via reverse
phase HPLC (30 - 90 % acetonitrile, 30 m nute ranp)
15to give 10.2 ng (10 % of

T R Y A A ~ VY L 1 =
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To a solution of 3-chloroisonicotinoyl chloride (about
2.6 mol ) (prepared by General procedure F) in

wW@osarasss (5 nl) was added PCT/US2007/025602

3-chl oro-4-i sopropoxy- N hydr oxy- benzam di ne (300 ny,
1.31 mol ) (prepared by General procedure B) . The
aikyltheteooyels |, Fedigt-eykleaikyl. OO 1-oitele mliginy 1, affilde ge@ipyearhingvagninoalkyl,

ax%m%}éagﬁjonyf“iﬁlb Jr’rlﬂéJ ga%oﬁglﬁﬁc%ﬁg al%BQTrLE‘c? éf%ﬁ, PERSIBEE. -co)H, -
a@b‘ﬁﬁﬁbbr ﬂ}hyC(@)OSﬂ%letGWDOamadityé, £(OBpherecyglyadiGMO-alkyl-

81%'? 3 (g(ﬁ r(:goalc%( CéOgl flejtergcy(:gll c ﬁ)(c(l)oraéka/)l/r dlalk%lagunoalkoxy
ﬂDaH{thnﬂnocirborwmbhxazd)aleylémiz@cmnylz Baldged) heterodyOlys a(h'Eatdcgcloalkyl

1 t R = 3.88,mn 49 -

Bipgt ki T oS el i oy . i Bifpoans, o-
beterodyd)yl, SMEH{ d-SOUNY,, -BOISH(adkq], DMN(alkyD2, te(ra;iz,oly]_,l—wjenylalkoxy,
EubePly eyl oo P RS AL ARG By peprpesein
St0)aci qycloplk@fKORb| wlkyl-Bquihe@toendlyl-S, n hateswydladdkyd, cycloalkylalkyl,

?85%%2%%%? AR P CRIRALS, PRSPz @S0
%\géﬁ‘P I\Ii(R):ﬁ(@)sNdﬁiJrZé?‘iyl-NGDchMl‘D oy, eNﬂH)ydycchlkmlrl GOR, NR)-

t | ) . 100 equi val ent s,
%?6@@%%@ h§ eﬁol {{0%‘ CI(I t ion mxture is

sti rrewdierampZi@O 18@2(: (preferabl y at about 23 C) for a
period I rs

sol ver th I SR]c' rfoer r‘?%é)eg é:% psrlgé %nggmyr%dr %gn o)pfﬁ;]nanz subatntuted alkyl,
pr oduopthnsll)dsubetdutumdwﬂ (GeCHRRaR4 -EEH,) NRjRe.c-EEe(@H,),-O-alkyl, -E-
Cener Rr ur e lification of General

Pr oceg& @%%g ? gra Eﬁﬁgf 3- et hyl -i soni coti noyl

chloride wheEm t3smht¢g¢r|fmmb©mt]tmaboua@ d (100 ny

0.729, uspended. i.n s added '
t hi onyI c%le%c:hl ’(‘%g‘b‘s mde%%gfé@ %%%qaie-m ng’ gg’gt‘{l}“’gﬁl or alkynyl;

m xt uas was sti rred at roomtenperature for about 3

hour s 2d S.[ e

o a8 38 SRl RGPS LAY o BERRS B
to gi \g@uﬁsnlectthyfremstbn igomipi qoosidting Hif @ikydeﬂkemﬁlPa&pud,apheoyi alkyl-

f 3-nget d
g- chl 8ro P ké@?? %‘e%)%&gg&ayl((:&f@l#rge 2. 62 mmol ) was
addedEtiha dimgdt berd, O SAS(Q)5%0)6 8r BRgwbeiein RiheHrazatky! o Rq and R,
m xt url%_f_%\%% J\t[))l’ }g,dal%{_l) arll?aglg}lto?@E)e a %f" é? Eﬁg{é raf’i‘(? Fﬁgtmt?o en atom to

hour s concenfra educe
pr ess whih giregl aterm;tacrl@é lctgg@en/vasfordra fed- ondemembeghd beagroapalic ring.

L0 A1OHlch 5y ) 10 SA0)SEL AL L i o

nomlvquhéb)ﬂarmlbphmcgr@fp having frpinl ame tqnabautreaghh carbant at@ms. fHoaetample, a

g%%lh 3{%{%\% r?{cpcsaﬁclyl' grgsu;% s Fi?ﬁquﬁf &fﬁl’éyn O%E g L agls y 1.0

di chl dsowest haeie, Cahpbhtchloor*vealirrélaec gronpT er adsitiond such as “(Co-Cg)”
' t ) e

?ﬂﬁlﬁ.}g% gtEag cnﬁﬁegi C)é\)/@fh'&ﬁ&p*x)gl?cfc%%ops &'%FIE%EQ{>§pg&® §a§tgatg%i or which

eonudiv ahe ot morqonmfseqfatmsgtu@n@l eqdi thas, endledes alks!, adkdayl, alkynyl and

?%)dr%g o aﬁdﬁ%ﬁi’ﬂ%ﬂ nnﬁu%(tlén[ oqu fegg%cﬂtll%lg ané1 ﬁ'ﬁ)‘fg lﬂ)ldfjlse %’Vlren the group is a Cy

mmhatohfammeem notalmematruw ethemwortly; @as @bong Al used 1@8in, “alkyl”
a’gw Qgg anE %Dl?dg? (thlraq%ﬁ cﬁé’:}l]etdl or’%frgn%rle elﬁ’dl:o%%bl%n gmcl'l qhe completely
catiratcd quﬁeercdj slkple hd r(leph)éf @h)é,mrypﬂ;mua/d}wemmb hé4@l ynd iTdmaers thereof.

l,ay. | « -h ugoMS

LR SREREEAE Akt oL CRUS b B SRgined o
br| ne, dried over MgSO4 or Na2SM4, filtered and

evaporated to dryness. The crude product is further
purified by chromatography.

2008/ 076356PCT/ US2007/ 025602 enplification of

General Procedure G Preparation of

3- chI or o- 443 (3 chI or o- 4- |sopropoxypheny1) 1, 2 4 oxadl

o o - - —— - A NN —~e e~
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30(preferably DCM was stirred at anmbi ent tenperature
for 4 - 72 hours, preferably 24 hours. The crude

w@e@doeddsé s further purified by chromatographyPCT/v&2007/025602

2008/ 076356PCT/ US2007/ 025602 Exanplification of
CGeneral Procedure H Preparation of .
brapGhed thiydroearlpng Sthichconhivrape 4r imorspunap ok Yishiarion,-one pr morg double

ARG D AR 1 e

3- chl dsosed [i@eifi.3arombtesr groupsi (90 pityb proxps) eahyde)aramatic garbocyclic ring

SEARTER, RO R T 05 o RIS BR pens e
napbihyl, (bmtmmmn bt tetrahydo@phtBd). 36, 4795-4798) and
th d; N
?8. 98 sécﬂ'?%elg“néyclo-gﬁyf mf‘ nesvei(éu?rgalﬁﬁ d@ﬁnc,eii(ﬂt' Enuﬂf& 1Sc (e.g., bicyclic,
gidyeliceekcahydrodartons thaeinpempltilysatiatedai bas ong ohmotehympaturated bonds
d - 9 :
AP SHRELE B AR ol Brded SLARRTDL L (SASAA o o
ayxdeproph¥, cheisbugtl, capliopent!, dyelopateaty L ewlohthd apd aglbesnplf

(e SRS RPN SEES ek 18 TR SR S

Phé&optasalijueubsagtedlir Wheea moatyArSah@guﬁxd RgComy of thesaigdrmg unless

é&\g K%ef‘go daﬁgg%o\%éélrd{% %p'blrugn 3 @8%%'1_? Ehap{shkg?ﬁﬁ d? %Pe astkilled in the

4@%8@@1&: avaitable fat suptiakien hmitbe dsubdtituted. i wirich clmludaai PN pr more

gﬁbggtgg%s,ﬁﬂezez gio %l'ﬁn %8?&%0# l%glg Qll(i)eglaéa%g s‘ilgstlydeﬁ rndependently

welectedi Seadl means ifor svbifﬁtl(@@ ard yell-Kipwnhin ghepars amﬂ@retdughab}-lthe instant
|

Ela%l {fg fg? H‘?& JE%[%lf )exe%‘? éliﬁllélaglr?]b% Wg'é cg Qh?ﬁ;l(g hl)toggegorr%}lueygg Hrmtmg the

se@ppef diiumeerdtion, mtﬁxa@m of gmhpsethatydré sbstityents @Salkenyl groups,

O bR Y SRS ARG ERELS S OTo AR 8,
SRt arwnO8Fopalkexyatkoxyn ealkaxgtaraayk hQOpﬂarbﬁhﬁpipelaﬁwleﬂcoxy alkyl
?&EH(%&%@%%R%&S rb&thedd) s \\.(c.% d&é Oct ?Eer'ﬁllk%rmh' Hkyl—N(R)2

ryness Ite So urat ed
@lOeQPhydnd eChor albﬁ@knm@lwlkﬂeﬁnbcmﬂ tadyytedter, BeyImiteida, Iatklyhglfonyl amino,

§191lniogl W &ﬁs t‘@GH\M (E@Oﬁo %P@ U%y&&‘;‘i’ﬂm dpa]‘lky‘fm&J Ellaﬁ(plammoalkoxy

oven-driréd over ni ght to
mia(lelao‘rirhqgnmbowl (ctialbﬂaruhb@rr@nalalksup dizoapphesnlfayl, esters (-C(0)-OR,
b rz t
E\‘eﬁﬁ g%ggﬁ%zsgéh g’s Mlq)loﬁé;ér& Io§$k9p(t\~n1\¥dll1?%a§ Uggslulgsgit&ec% Q:royclyl
chabwelcn cavbtbhostlbat)tURd) =hdo®n ni rhalo g®up £F, 416 Br5 1), hydroxy,

irlg'{*ﬂﬂ%gndﬂl %&Ngxﬁ&@uoﬁﬂgﬁg ?’l\@o%lgyl @Bb%iz nfirG 1&8_26c(? S(0),CH;

StR).QlH) and3suonyd.slN- aﬂqﬂ)amng) qng(delaU:ylﬂn@omn Hiuchghg alkg@l gyoups can
a Hz, 2H), 1.45 (s, 3H), 1.35 (d, J = 5.75
&E?b%?—lbﬁ.st td:beral Procedure |: Alkylation of indole
with acrylate 30To a solution of an indole (0.9 - 1.2
I preferably 1.0 equivalents) in a suitable
gfﬁw\l/(}éﬁt&gl%%h as acetonitrile at 60 C was added an
acryl akhe grase@ invention eqmdeialcernm@ndweéﬂéleémywe&e@ Formula (I), (Ia),

| ]
SO E1oR R e SR S: uffc e of e i
veuplestt B eerepior fboilst: B@sccgmmundsgmducq Hlee smhbeemf vm;latmg and

02
FIRER 1 AR PR RO IR AREE LU N P
was hed heviptelsend irivaetiongatoerioydesrcongSMds dirat REREOActivity within the SIP
%%L&@Fﬁ gnd sol vent renoved under reduced pressure.

e crude product is further purified by

chromat ography or recrystallization. 5Exanplification
of CGeneral Procedure |: Preparation of tert-butyl
3-(4-(3-(3-chloro-4-isopropo&¥pheny1)-1,2,4-oxadiazol-
5-y1)- 1Hindol-1-yfipropanoa 10 To a solution of
3-(3-chl oro-4-isopropoxyphenyl)-5-(1Hindol-4-y1)-1, 2,
4 oxadlazole (5.6 g, 15 83 nnDI) |n acetonltrlle (55

o g, ~NN o~ o o o o, -
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or recrystallization. Exanplification of General
Procedure K Preparati on of

WR2{084(35¢ 3- chl or o- 4- i sopropoxyphenyl) -1, 2, 4- oREIUS2001/625602

5-y1)-1Hindol -1- 20yl )propanoic acid To a solution
of tert-butyl
3- ( 4- (1Ba (Satehhspea-the insapioo poovydel @ myethod1fop mbdwluiand @eapkors of the

S5 B h RO s BARPT PO PRI PR, (Rl sovvy

asciedef{ciab. cﬁ&pmmg embanisuarmg fo. théTnemanmisxbjent @ compowtiof Feanwd (1), (1a),

PRGBS RS LR SO0 A0 BRAMIY, S8 R e

wipgertd hidrreatneait watlhe\etiher to gi ve

3-(4- I
5. 511') ;li_?(oﬁlgo relagr yaﬂ)ebc} ghg glﬁ]\gefr)lg 3)%’ rlov H{ 42) @éﬂhod g%mg@t%t%é %phmgosme

L MBS phalia kdceptdr, 1 Adeivhip dorbprisRgoBtabldigra ag)l W’dhzorﬁ%nib&e compounds of

Fvlap. 08 B iy ¥ b9, ° 1y %7 63 (0 1my 17

(d, 1#)compodrt df Fprndtith (D), ?la)l 1), A1), IH)). (Ma)3st (V) oddHalt thereof or
BBErG s e RS 6 AP BB sl <ty {feot i wefutin

Aritreatientof afdisardgt selealed flemtbe gronp comgwaing ONSasyéterodiserdats,

%‘ﬁlﬂ'gﬂgs ggljrr?a?cag‘ @thtf | R € qu|e\}‘§1r1“\pr Se[nchgcr?ne]é erh?’{)l?{/l%/%%mhritis, psoriatic
enfutitis ke &nivs ?ﬁhf@'ﬂ @msmﬁc @ﬂhrﬁls spbndylaagbiopahy rsys;qnnc lupus

erg'neglgitggu&%/ n S glseaqbg }l}eé Ig?\éﬁbﬁ lllg r&?eq & \l/'%ﬁ nSéagSg dl(SUlll’?
gepehdent daalie(ds\n&ﬂittus thytoidiss, vaﬁmmrall@m dispasef, tpsaﬂakly dE)‘vFa)ms
eact | Wi th

i(gﬁ‘ oéerxﬂbcgr V(CE)SU%}JOS[ alb?asg f&?n a?sggnt(rij,ggtloilémclu lnF butnl%t ? mited to
bpeaharosng sam m‘gmrejest)an) Rbwee or dhgicpimpame tlis¢ase ﬁssoduhef with

E:éﬁré rr%q%glﬁ?é{% My 001 %Perélscleps ch(ssgrgmated n ?rtava%cr:]ular coagulation,

repara
KbhRasaB)s-disedsé- (Gﬁve{ é%dlsﬂateon@hﬂotuc SYyrpir a0 Klyrpiie ﬁylgye s]y,naromeox
I8t ?gérg&lﬂgl%gsg e B0, SHE O u%]l}rg:ln %cargsggpg(lé/ vasGulfiz'of'the
er(xaﬁsmmkm@cavé lsapmtmpmeypl‘ﬂmlycl%o& (okicf shoakrsypdremy, kppsis, 2
Eﬁﬂ? Xadl a ex1a m(fec% sncESea es rParalesgz‘seltsC acguired 1(11fg.1£0deﬁ01ency

-anm’ nocy e open ecar
1yn]ii=lﬁnel;rmte) tranmtmwlehnm Hantlumtsehcér&g Parkinsor?s B8@senrarhgimer's

a{g%%seggs/gok(ﬁ?% c?r?lgpgls herﬁo?yu% % i ia Qnaz?ﬁ%{lélrg%s cﬁegrlp faglur%
diybutrdial mfmtcho@h@@ﬂls(nﬁs drte)aseas@rdﬂﬁicpblygarrdu)ar déficleney dee band

divid t

PP el SHSARA P, S0 Bl G5 s

ewﬂnmeﬁalemhctaoala[ﬁekmracbaa fmbrag;bwemhowathy cirthtopathyvdeitel’si dédase,
t f

I{J%]-Oﬂ\ill (§ op(aﬁ)y.(lgpe(%we g?lo%rcoagt %regég) gtH %?’]HOI;HS chga%y%la

Yer2inid-aod satinaredth aBogidtypirdmyrathyi mhﬁ)@ymbwmaﬁhemblewylb jatopic

llea}CI gutgﬁ%}mﬁmﬁ%&@ ?%gabsFﬂnghl 4 \ﬁx gl'ﬂ??ll%l%?O%Q%l, ﬁe,mphigoid,

ﬂrtmr BA0diR@se, Abtblnmung hbdﬁmt(cw&nwzioomitpp hrefndByitic(agzemia,

iuiedppeigustath. ijdhte ferfiof Sanad i maJérfrefigifiTRoval Free

Disée Ichbshiq mycotkfineods @hdidiad8 gfam cellldyteritR5oriB8y $cl@0sifgpepatitis,

ér’g%ﬂ?g 12 2 12 07 e(pnt]btlssgac%u dr@d ﬁn&%dg@cnw? D?%ssk%;/mﬁ’gn'lé( d/\cqmred

Jlmmur&dEmecH:y R2laied Dise@8s,(Hgekjtis B, Hepatifi8 C, dor@ion viarieé Hz,
nﬁ%un engeirn%)lé Ej:?lrn(r)nc %q' r1 %Jg%fﬂﬁg&%ldg@aem? gj\{lateg’ re?rﬁnoglyopathy,

eqU|vaIents preferably 1.0 equivalents) in a suitable
sol vent such as TI-1F was cooled to O C by ice-bath.
After stirring for 15 mn, dijsopropyl

azodi carboxylate (0.9 - 1.2 ui val ents, preferably
1.0 equival ents) was added dropwi se over 5 mn. The
reactlon n1xture was stlrred at O C for 30 n1n Then a

A ~ o o o Y T
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A 500 nmL high-pressure flask was charged with benzyl
4-(2-tert-butoxy-2- oxoethoxy)benzoate (2.06 g, 6.02

woneB)7d386 met hanol (100 nl). Pal | adi um on car bPET/{82082@5602

g, 0.301 mmol) was added, the resulting suspension was
al l oned to shake under an atnosphere of hydrogen (47
Ranale iafertilop rovarampjaiiuag, presnafuse o\Giripn failhee, fbraticiueg dissase, chronic
deolitie phdl! i
WoldPheiflnd BB bR lcoritis? pbSnfilinhdef Ferlitll uff Biscase,
mto{riuttaéprteutngmoscyormectmelsmms)me assodigtechintegstitial, 1BngydiseBseg Bixed

g % 6% ms%lsg &s%ﬁ%%cﬁug % X]@éak%%e%lé gcée{bsg %fﬁgﬁqht&iﬁlal

ngd(sa@e rmmatc@mm agoDMBDtepyitinl AL @Sdigedse, Jystengs BPus

%}he%o?us%aélﬁ%? g]m‘é 8}58%8 d;Qe %m;cggetrs/rpé%yzfg/oglﬁs asg@a‘ted]lurfggdlsease,

Pragteas td(-sdasé_ aRodated lulipdiseas® Iamlt)nl@mgof)orrdwbtusea;medttedllwig disease,
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-riN--0ip 41 3-(3-Chloro-4- cycl opropyl net
hoxy- phenyl )- 5-o-tolyl- [1,2,4]oxadi- azole 2.94 (b)

WQA@80M35) - A. 2 4-But oxy- 3-chl oro- benzonitriPET/R002025602

Met hyl - benzoyl chloride N--0 Al i&"ilrf --,c, w
3- (4-Butoxy-3- chloro-phenyl)- 5-o-tolyl -
pller@ic 4drdacadérmatirsp hiéerge thonifip pllGuat eldctign, AlpBa-B-awitkypsio-ddficiency,
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cyictherppyo pytipiresphhlipd xﬁwglrom}) arit'pt[ecqpmr éypﬂrseys_iti\]ity reactions, aordic and
&)gﬂp%er%] %Mishs, aortic dissection, arterial hypertension, arteriosclerosis, arteriovenous
fistula, ataxia, atrial fibrillation (sustained or paroxysmal), atrial flutter, atrioventricular block,
B cell lymphoma, bone graft rejection, bone marrow transplant (BMT) rejection, bundle
branch block, Burkitt's lymphoma, Burns, cardiac arrhythmias, cardiac stun syndrome, cardiac
tumors, cardiomyopathy, cardiopulmonary bypass inflammation response, cartilage transplant
rejection, cerebellar cortical degenerations, cerebellar disorders, chaotic or multifocal atrial
tachycardia, chemotherapy associated disorders, chromic myelocytic leukemia (CML),
chronic alcoholism, chronic inflammatory pathologies, chronic lymphocytic leukemia (CLL),
chronic obstructive pulmonary disease (COPD), chronic salicylate intoxication, colorectal
carcinoma, congestive heart failure, conjunctivitis, contact dermatitis, cor pulmonale,
coronary artery disease, Creutzfeldt-Jakob disease, culture negative sepsis, cystic fibrosis,
cytokine therapy associated disorders, Dementia pugilistica, demyelinating diseases, dengue
hemorrhagic fever, dermatitis, dermatologic conditions, diabetes, diabetes mellitus, diabetic
ateriosclerotic disease, Diffuse Lewy body disease, dilated congestive cardiomyopathy,
disorders of the basal ganglia, Down's Syndrome in middle age, drug- induced movement
disorders induced by drugs which block CNS dopamine receptors, drug sensitivity, eczema,
encephalomyelitis, endocarditis, endocrinopathy, epiglottitis, epstein-barr virus infection,
erythromelalgia, extrapyramidal and cerebellar disorders, familial hematophagocytic
lymphohistiocytosis, fetal thymus implant rejection, Friedreich's ataxia, functional peripheral
arterial disorders, fungal sepsis, gas gangrene, gastric ulcer, glomerular nephritis, graft
rejection of any organ or tissue, gram negative sepsis, gram positive sepsis, granulomas due to
intracellular organisms, hairy cell leukemia, Hallerrorden-Spatz disease, hashimoto's
thyroiditis, hay fever, heart transplant rejection, hemachromatosis, hemodialysis, hemolytic
uremic syndrome/thrombolytic thrombocytopenic purpura, hemorrhage, hepatitis (A), His
bundle arrhythmias, HIV infection/HIV neuropathy, Hodgkin's disease, hyperkinetic
movement disorders, hypersensitivity reactions, hypersensitivity pneumonitis, hypertension,
hypokinetic movement disorders, hypothalamic-pituitary-adrenal axis evaluation, idiopathic
Addison's disease, idiopathic pulmonary fibrosis, antibody mediated cytotoxicity, Asthenia,
infantile spinal muscular atrophy, inflammation of the aorta, influenza a, ionizing radiation
exposure, iridocyclitis/uveitis/optic neuritis, ischemia- reperfusion injury, ischemic stroke,
juvenile rheumatoid arthritis, juvenile spinal muscular atrophy, Kaposi's sarcoma, kidney
transplant rejection, legionella, leishmaniasis, leprosy, lesions of the corticospinal system,

lipedema, liver transplant rejection, lymphederma, malaria, malignamt Lymphoma, malignant
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monoclonal gammopathy, multiple myeloma, multiple systems degenerations (Mencel
Dejerine- Thomas Shi-Drager and Machado-Joseph), myasthenia gravis, mycobacterium
avium intracellulare, mycobacterium tuberculosis, myelodyplastic syndrome, myocardial
infarction, myocardial ischemic disorders, nasopharyngeal carcinoma, neonatal chronic lung
disease, nephritis, nephrosis, neurodegenerative diseases, neurogenic I muscular atrophies ,
neutropenic fever, non-hodgkins lymphoma, occlusion of the abdominal aorta and its
branches, occulsive arterial disorders, okt3 therapy, orchitis/epidydimitis, orchitis/vasectomy
reversal procedures, organomegaly, osteoporosis, pancreas transplant rejection, pancreatic
carcinoma, paraneoplastic syndrome/hypercalcemia of malignancy, parathyroid transplant
rejection, pelvic inflammatory disease, perennial rhinitis, pericardial disease, peripheral
atherlosclerotic disease, peripheral vascular disorders, peritonitis, pernicious anemia,
pneumocystis carinii pneumonia, pneumonia, POEMS syndrome (polyneuropathy,
organomegaly, endocrinopathy, monoclonal gammopathy, and skin changes syndrome), post
perfusion syndrome, post pump syndrome, post-MI cardiotomy syndrome, preeclampsia,
Progressive supranucleo Palsy, primary pulmonary hypertension, radiation therapy, Raynaud's
phenomenon and disease, Raynaud's disease, Refsum's disease, regular narrow QRS
tachycardia, renovascular hypertension, reperfusion injury, restrictive cardiomyopathy,
sarcomas, scleroderma, senile chorea, Senile Dementia of Lewy body type, seronegative
arthropathies, shock, sickle cell anemia, skin allograft rejection, skin changes syndrome, small
bowel transplant rejection, solid tumors, specific arrythmias, spinal ataxia, spinocerebellar
degenerations, streptococcal myositis, structural lesions of the cerebellum, Subacute
sclerosing panencephalitis, Syncope, syphilis of the cardiovascular system, systemic
anaphalaxis, systemic inflammatory response syndrome, systemic onset juvenile rheumatoid
arthritis, T-cell or FAB ALL, Telangiectasia, thromboangitis obliterans, thrombocytopenia,
toxicity, transplants, trauma/hemorrhage, type III hypersensitivity reactions, type IV
hypersensitivity, unstable angina, uremia, urosepsis, urticaria, valvular heart diseases, varicose
veins, vasculitis, venous diseases, venous thrombosis, ventricular fibrillation, viral and fungal
infections, vital encephalitis/aseptic meningitis, vital-associated hemaphagocytic syndrome,
Wenrnicke-Korsakoff syndrome, Wilson's disease, xenograft rejection of any organ or tissue,
and diseases involving inappropriate vascularization for example diabetic retinopathy,
retinopathy of prematurity, choroidal neovascularization due to age-related macular
degeneration, and infantile hemangiomas in human beings. In addition, such compounds may
be useful in the treatment of disorders such as, edema, ascites, effusions, and exudates,

including for example macular edema, cerebral edema, acute lung injury, adult respiratory
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glomerulonephritis, diabetic nephropathy, malignant nephrosclerosns thrombotic
microangiopathy syndromes, and glomerulopathies, myocardial angiogenesis, coronary and
cerebral collaterals, ischemic limb angiogenesis, ischemia/reperfusion injury, peptic ulcer
Helicobacter related diseases, virally-induced angiogenic disorders, Crow-Fukase syndrome
(POEMS), preeclampsia, menometrorrhagia, cat scratch fever, rubeosis, neovascular
glaucoma and retinopathies such as those associated with diabetic retinopathy, retinopathy of
prematurity, age-related macular degeneration or a central nervous system disorder. In
addition, these compounds can be used as active agents against solid tumors, malignant
ascites, von Hippel Lindau disease, hematopoietic cancers and hyperproliferative disorders
such as thyroid hyperplasia (especially Grave’s disease), and cysts (such as hypervascularity
of ovarian stroma charactenistic of polycystic ovarian syndrome (Stein-Leventhal syndrome)
and polycystic kidney disease since such diseases require a proliferation of blood vessel cells

for growth and/or metastasis.

Combination Therapy

Compounds of Formula (I), (Ia), (I), (IIL), (IV), (IVa) or (IVD) of the invention can be
used alone or in combination with another therapeutic agent to treat such diseases. It should
be understood that the compounds of the invention can be used alone or in combination with
an additional agent, e.g., a therapeutic agent, said additional agent being selected by the
skilled artisan for its intended purpose. For example, the additional agent can be a therapeutic
agent art-recognized as being useful to treat the disease or condition being treated by the
compound of the present invention. The additional agent also can be an agent that imparts a
beneficial attribute to the therapeutic composition e.g., an agent that affects the viscosity of
the composition.

It should further be understood that the combinations which are to be included within
this invention are those combinations useful for their intended purpose. The agents set forth
below are illustrative for purposes and not intended to be limited. The combinations, which
are part of this invention, can be the compounds of the present invention and at least one
additional agent selected from the lists below. The combination can also include more than
one additional agent, e.g., two or three additional agents if the combination is such that the
formed composition can perform its intended function.

Preferred combinations are non-steroidal anti-inflammatory drug(s) also referred to as
NSAIDS which include drugs like ibuprofen.  Other preferred combinations are

corticosteroids including prednisolone; the well known side-effects of steroid use can be
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hoxy- phenyl)- 5-o-tolyl- [1,2,4]oxadi- azole 3.26 (b)
368 (MH- A 8 3-Chloro-4- (2-ethyl- butoxy)-
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i oNd1l 3-[3-Chloro-4- (2-ethyl- butoxy)- phenyl]-5-o0-
tolyl- [1,2,4]oxadi- azole 3.34 (b) 370 (M1-1)- A
BedOkddoereven ebminy‘e@)by-taMng@lm sterpidedos¢ B)quized vberhiréating patients in

SaP ke PPl iy oo g of rapoff S DS ThBh R Ny it
MBS (thdrappgutic agents for rheumatoid arthritis with which a compound of Formula
(D, (Ia), (D), (II), (IV), (IVa) or (IVb) of the invention can be combined include the
following: cytokine suppressive anti-inflammatory drug(s) (CSAIDs); antibodies to or
antagonists of other human cytokines or growth factors, for example, TNF, LT, IL-1, IL-2, IL-
3,IL-4, IL-5, IL-6, IL-7, IL-8, IL-12, IL-15, IL-16, IL-21, IL-23, interferons, EMAP-II, GM-
CSF, FGF, and PDGF. S/T kinase inhibitors of the invention can be combined with
antibodies to cell surface molecules such as CD2, CD3, CD4, CD8, CD25, CD28, CD30,
CD40, CD45, CD69, CD80 (B7.1), CD86 (B7.2), CD90, CTLA or their ligands including
CD154 (gp39 or CD40L).

Preferred combinations of therapeutic agents may interfere at different points in the
autoimmune and subsequent inflammatory cascade; preferred examples include TNF
antagonists like chimeric, humanized or human TNF antibodies, D2E7 (HUMIRATM), PCT
Publication No. WO 97/29131), CA2 (REMICADE™), CDP 571, and soluble p55 or p75
TNF receptors, derivatives, thereof, (p7STNFR1gG (ENBREL™) or p55TNFRIgG

“(Lenercept), and also TNFa converting enzyme (TACE) inhibitors; similarly IL-1 inhibitors

(Interleukin-1-converting enzyme inhibitors, IL-1RA etc.) may be effective for the same
reason.  Other preferred combinations include Interleukin 11. Yet other preferred
combinations are the other key players of the autoimmune response which may act parallel to,
dependent on or in concert with IL-18 function; especially preferred are IL-12 antagonists
including IL-12 antibodies or soluble IL-12 receptors, or IL-12 binding proteins. It has been
shown that IL-12 and IL-18 have overlapping but distinct functions and a combination of
antagonists to both may be most effective. Yet another preferred combination are non-
depleting anti-CD4 inhibitors. Yet other preferred combinations include antagonists of the co-
stimulatory pathway CD80 (B7.1) or CD86 (B7.2) including antibodies, soluble receptors or
antagonistic ligands.

A compound of Formula (I), (Ia), (II), (IIT), (IV), (IVa) or (IVDb) of the invention may
also be combined with agents, such as methotrexate, 6-MP, azathioprine sulphasalazine,
mesalazine, olsalazine chloroquinine/ hydroxychloroquine, pencillamine, aurothiomalate
(intramuscular and oral), azathioprine, cochicine, corticosteroids (oral, inhaled and local
injection), beta-2 adrenoreceptor agonists (salbutamol, terbutaline, salmeteral), xanthines
(theophylline, aminophylline), cromoglycate, nedocromil, ketotifen, ipratropium and
oxitropium, cyclosporin, FK506, rapamycin, mycophenolate mofetil, leflunomide, NSAIDs,
for example, ibuprofen, corticosteroids such as prednisolone, phosphodiesterase inhibitors,

adensosine agonists, antithrombotic agents, complement inhibitors, adrenergic agents, agents
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tolyl- [1,2,4] oxadi- azole 2.86 (b) 358 (MHy A 11
3-Chl oro-4- (3-ethoxy- propoxy)- benzonitrile (B) 2-
Matithy interfeenwoly Isigodlling byl @rqifflamnhdfory Ry®k[n8s SvhoasglMEq or IL-1 (e.g.

3R RGBSR ey RERY i, B2l b, T
cell signalling inhibitors such as kinase inhibitors, metalloproteinase inhibitors, sulfasalazine,
6-mercaptopurines, angiotensin converting enzyme inhibitors, soluble cytokine receptors and
derivatives thereof (e.g. soluble p55 or p75 TNF receptors and the derivatives p7STNFRIgG
(Enbrel™ and pSSTNFRIgG (Lenercept)), sIL-1RI, sIL-1RII, sIL-6R), antiinflammatory
cytokines (e.g. IL-4, IL-10, IL-11, IL-13 and TGFB), celecoxib, folic acid,
hydroxychloroquine sulfate, rofecoxib, etanercept, infliximab, naproxen, valdecoxib,
sulfasalazine, methylprednisolone, meloxicam, methylprednisolone acetate, gold sodium
thiomalate, aspirin, triamcinolone acetonide, propoxyphene napsylate/apap, folate,
nabumetone, diclofenac, piroxicam, etodolac, diclofenac sodium, oxaprozin, oxycodone HCI,
hydrocodone bitartrate/apap, diclofenac sodium/misoprostol, fentanyl, anakinra, tramadol
HCI, salsalate, sulindac, cyanocobalamin/fa/pyridoxine, acetaminophen, alendronate sodium,
prednisolone, morphine sulfate, lidocaine hydrochloride, indomethacin, glucosamine
sulf/chondroitin, amitriptyline HCI, sulfadiazine, oxycodone HCl/acetaminophen, olopatadine
HCI1 misoprostol, naproxen sodium, omeprazole, cyclophosphamide, rituximab, IL-1 TRAP,
MRA, CTLA4-IG, IL-18 BP, anti-IL-12, Anti-IL15, BIRB-796, SCIO-469, VX-702, AMG-
548, VX-740, Roflumilast, IC-485, CDC-801, and Mesopram. Preferred combinations
include methotrexate or leflunomide and in moderate or severe rheumatoid arthritis cases,
cyclosporine and anti-TNF antibodies as noted above.

Non-limiting examples of therapeutic agents for inflammatory bowel disease with
which a compound of Formula (I), (Ia), AI), (IIT), (IV), (IVa) or (IVb) of the invention can be
combined include the following: budenoside; epidermal growth factor; corticosteroids;
cyclosporin, sulfasalazine; aminosalicylates; 6-mercaptopurine; azathioprine; metronidazole;
lipoxygenase inhibitors; mesalamine; olsalazine; balsalazide; antioxidants; thromboxane
inhibitors; IL-1 receptor antagonists; anti-IL-1f monoclonal antibodies; anti-IL-6 monoclonal
antibodies; growth factors; elastase inhibitors; pyridinyl-imidazole compounds; antibodies to
or antagonists of other human cytokines or growth factors, for example, TNF, LT, IL-1, IL-2,
IL-6, IL-7, IL-8, IL-12, IL-15, IL-16, EMAP-II, GM-CSF, FGF, and PDGF; cell surface
molecules such as CD2, CD3, CD4, CD8, CD25, CD28, CD30, CD40, CD45, CD69, CD90 or
their ligands; methotrexate; cyclosporine; FK506; rapamycin; mycophenolate mofetil;
leflunomide; NSAIDs, for example, ibuprofen; corticosteroids such as prednisolone;
phosphodiesterase inhibitors; adenosine agonists; antithrombotic ageﬁts; complement
inhibitors; adrenergic agents; agents which interfere with signalling by proinflammatory
cytokines such as TNFo or IL-1 (e.g. IRAK, NIK, IKK, or MAP kinase inhibitors); IL-1f

converting enzyme inhibitors; TNFQ converting enzyme inhibitors; T-cell signalling -
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pi peridin-1- yl-ethoxy)- benzonitrile (B) 2- Methyl-
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ethyl )- piperidine 2.32 (b) 397 (MH)- Ex # Nitrile
precursor Acid or acid chloride Product Nane Rt/ mn
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?%QQQOQbQ%giﬁg@ernglk %oﬁ\g)tix%'enmeh%hibitgg;%%le c%@kg{eirgc%ptors and
derivatives thereof (e.g. soluble p55 or p75 TNF receptors, sIL-1RI, sIL-1RII, sIL-6R) and
antiinflammatory cytokines (e.g. IL-4, IL.-10, IL-11, IL-13 and TGFp). Preferred examples of
therapeutic agents for Crohn's disease with which a compound of Formula (I), (Ia), (II), (1II),
(IV), (IVa) or (IVb) can be combined include the following: TNF antagonists, for example,
anti-TNF antibodies, D2E7 (PCT Publication No. WO 97/29131;, HUMIRATM), CA2
(REMICADETM), CDP 571, TNFR-Ig constructs, (p75TNFRIgG (ENBRELTM) and
pS5STNFRIgG (Lenerceptm)) inhibitors and PDE4 inhibitors. A compound of Formula (I),
(Ia), (ID), (III), (IV), (IVa) or (IVb) can be combined with corticosteroids, for example,
budenoside and dexamethasone; sulfasalazine, 5-aminosalicylic acid; olsalazine; and agents
which interfere with synthesis or action of proinflammatory cytokines such as IL-1, for
example, IL-1B converting enzyme inhibitors and IL-1ra; T cell signaling inhibitors, for
example, tyrosine kinase inhibitors 6-mercaptopurines; IL-11; mesalamine; pfednisone;
azathioprine;  mercaptopurine; infliximab; methylprednisolone sodium succinate;
diphenoxylate/atrop sulfate; loperamide hydrochloride; methotrexate; omeprazole; folate;
ciprofloxacin/dextrose-water; hydrocodone bitartrate/apap; tetracycline hydrochloride;
fluocinonide; metronidazole; thimerosal/boric acid; cholestyramine/sucrose; ciprofloxacin
hydrochloride; hyoscyamine sulfate; meperidine hydrochloride; midazolam hydrochloride;
oxycodone HCl/acetaminophen; promethazine hydrochloride; sodium phosphate;
sulfamethoxazole/trimethoprim;  celecoxib;  polycarbophil;  propoxyphene napsylate;
hydrocortisone; multivitamins; balsalazide disodium; codeine phosphate/apap; colesevelam
HCI; cyanocobalamin; folic acid; levofloxacin; methylprednisolone; natalizumab and
interferon-gamma.

Non-limiting examples of therapeutic agents for multiple sclerosis with which a
compound of Formula (I), (Ia), (II), (III), (IV), (IVa) or (IVb) can be combined include the
following: corticosteroids; prednisolone; methylprednisolone; azathioprine;
cyclophosphamide; cyclosporine; methotrexate; 4-aminopyridine; tizanidine; interferon-f1a
(Avonex®; Biogen); interferon-B1b (Betaseron®; Chiron/Berlex); interferon a-n3) (Interferon
Sciences/Fujimoto), interferon-o (Alfa Wassermann/J&J), interferon B1A-IF (Serono/Inhale
Therapeutics), Peginterferon o 2b (Enzon/Schering-Plough), Copolymer 1 (Cop-1;
Copaxone®; Teva Pharmaceutical Industries, Inc.); hyperbaric oxygen; intravenous
immunoglobulin; clabribine; antibodies to or antagonists of other human cytokines or growth
factors and their receptors, for example, TNF, LT, IL-1, IL-2, IL-6, IL-7, IL-8, IL-12, 1L.-23,
IL-15, IL-16, EMAP-II, GM-CSF, FGF, and PDGF. A compound of Formula (I), (Ia), (II),

(IID), (IV), (IVa) or (IVb) can be combined with antibodies to cell surface molecules such as
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FL R R e SO SRR BRGS0 v v
3ja3-aGlol lwr @mbined Iwidt dgehts spehopomythetrgxhengyclosporme, FK506, rapamycin,
mycophenolate mofetil, leflunomide, NSAIDs, for example, ibuprofen, corticosteroids such as
prednisolone, phosphodiesterase inhibitors, adensosine agonists, antithrombotic agents,
complement inhibitors, adrenergic agents, agents which interfere with signalling by
proinflammatory cytokines such as TNFq or IL-1 (e.g. IRAK, NIK, IKK, p38 or MAP kinase
inhibitors), IL-1B converting enzyme inhibitors, TACE inhibitors, T-cell signaling inhibitors
such as kinase inhibitors, metalloproteinase inhibitors, sulfasalazine, azathioprine, 6-
mercaptopurines, angiotensin converting enzyme inhibitors, soluble cytokine receptors and
derivatives thereof (e.g. soluble p55 or p75 TNF receptors, sIL-1RI, sIL-1RII, sIL-6R) and
antiinflammatory cytokines (e.g. IL-4, IL-10, IL-13 and TGFp).

Preferred examples of therapeutic agents for multiple sclerosis in which a compound
of Formula (I), (Ia), (II), (IIT), (IV), (IVa) or (IVb) can be combined to include interferon-f,
for example, IFNP1a and IFNP1b; copaxone, corticosteroids, caspase inhibitors, for example
inhibitors of caspase-1, IL-1 inhibitors, TNF inhibitors, and antibodies to CD40 ligand and
CDS80. -

A compound of Formula (I), (Ia), (II), (ID, (IV), (IVa) or (IVb) may also be
combined with agents, such “as alemtuzumab, dronabinol, daclizumab, mitoxantrone,
xaliproden hydrochloride, - fampridine, glatiramer acetate, natalizumab, sinnabidol, a-
immunokine NNSO3, ABR-215062, AnergiX.MS, chemokine receptor antagonists, BBR-
2778, calagualine, CPI-1189, LEM (liposome encapsulated mitoxantrone), THC.CBD
(cannabinoid agonist), MBP-8298, mesopram (PDE4 inhibitor), MNA-715, anti-IL-6 receptor
antibody, neurovax, pirfenidone allotrap 1258 (RDP-1258), sTNF-R1, talampanel,
teriflunomide, TGF-beta2, tiplimotide, VLA-4 antagonists (for example, TR-14035, VLA4
Ultrahaler, Antegran-ELAN/Biogen), interferon gamma antagonists and IL-4 agonists.
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tolyl- [1,2,4]oxadi- azole 3.18 (b) 356 (MH)- A 16
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3-(3-Chl oro-4- cycl ohexyl oxy- phenyl)-5-0- tolyl-
[1, 2, 4] oxadi - azole 3.22 (b) 368 (MH- A 17
3 Chl (Noo-lmtlrpm@ﬁmphyloti theyapewisragonis tfori dnging Byithowhigke a fppmpound of

%%’ ‘{‘P l(ﬁf‘ l(ﬁj’ '(lﬁlz &v’a) bﬁﬁ@%f%he(lﬁveglhfga% b combme 1enclude the

enet oXy- 5 o- oxadi -
@lm:qgg)asgg@ mtroglycerm isosorbide mononitrate, metoprolol succmate, atenolol,

metoprolol tartrate, amlodipine besylate, dilttazem hydrochloride, isosorbide dinitrate,
clopidogrel bisulfate, nifedipine, atorvastatin calcium, potassium chloride, furosemide,
simvastatin, verapamil HC], digoxin, propranolol hydrochloride, carvedilol, lisinopril,
spironolactone, hydrochlorothiazide, enalapril maleate, nadolol, ramipril, enoxaparin sodium,
heparin sodium, valsartan, sotalol hydrochloride, fenofibrate, ezetimibe, bumetanide, losartan
potassium, lisinopril/hydrochlorothiazide, felodipine, captopril and bisoprolol fumarate.

Non-limiting examples of therapeutic agents for ankylosing spondylitis with which a
compound of Formula (I), (Ia), (I), (IIT), (IV), (IVa) or (IVb) can be combined include the
following:  ibuprofen, diclofenac, misoprostol, naproxen, meloxicam, indomethacin,
diclofenac, celecoxib, rofecoxib, sulfasalazine, methotrexate, azathioprine, minocyclin,
prednisone, etanercept, and infliximab.

Non-limiting examples of therapeutic agents for asthma with which a compound of
Formula (I), (Ia), (II), (III), (IV), (IVa) or (IVb) can be combined include the following:
albuterol, salmeterol/fluticasone, montelukast sodium, fluticasone propionate, budesonide,
prednisone, salmeterol xinafoate, levalbuterol HCl, albuterol sulfate/ipratropium, prednisolone
sodium phosphate, triamcinolone acetonide, beclomethasone dipropionate, ipratropium
bromide, azithromycin, pirbuterol acetate, prednisolone, theophylline anhydrous,
methylprednisolone sodium succinate, clarithromycin, zafirlukast, formoterol fumarate,
influenza virus vaccine, amoxicillin trihydrate, flunisolide, allergy injection, cromolyn
sodium, fexofenadine hydrochloride, flunisolide/menthol, amoxicillin/clavulanate,
levofloxacin, inhaler assist device, guaifenesin, dexamethasone sodium phosphate,
moxifloxacin HCl, doxycycline hyclate, guaifenesin/d-methorphan, p-
ephedrine/cod/chlorphenir, gatifloxacin, cetirizine hydrochloride, mometasone furoate,
salmeterol xinafoate, benzonatate, cephalexin, pe/hydrocodone/chlorphenir, cetirizine
HCl/pseudoephed,  phenylephrine/cod/promethazine, codeine/promethazine, cefprozil,
dexamethasone, guaifenesin/pseudoephedrine, chlorpheniramine/hydrocodone, nedocromil
sodium, terbutaline sulfate, epinephrine, methylprednisolone and metaproterenol sulfate.

Non-limiting examples of therapeutic agents for COPD with which a compound of
Formula (I), (Ia), (D), (1), (IV), (IVa) or (IVb) can be combined include the following:
albuterol sulfate/ipratropium, ipratropium bromide, salmeterol/fluticasone, albuterol,
salmeterol xinafoate, fluticasone propionate, prednisone, theophylline anhydrous,
methylprednisolone sodium succinate, montelukast sodium, budesonide, formoterol fumarate,

triamcinolone  acetonide, levofloxacin, guaifenesin, azithromycin, beclomethasone
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(MH A 18 3-Chloro-4- (3-nmethyl- , butoxy)-
benzonitrile (B) 2- Methyl- benzoyl . chloride a 4/ N

wW@2008874336¢ Chl or o- 4- ( 3- et hyl - but oxy) - phenptT/US52007/025602

tolyl- [1,2,4]oxadi- azole 3.19 ,. ON 356 (MH)-
A. 19 3-Chl oro-4- cycl ohexyl methoxy- benzonitrile (B)
iprdpisinhte| -levabeostl HCEhfowisddide,, céftriadéne3 s¢ddurthlamogiclin  trihydrate,

g&z’tﬂog?c‘iﬁ%gn?gkagﬁh?pf%' ) angoxignihRa¥brandd: 2+ 4] Ht@brice/menthol,
chlorpheniramine/hydrocodone, metaproterenol sulfate, methylprednisolone, mometasone
furoate, p-ephedrine/cod/chlorphenir, pirbuterol acetate, p-ephedrine/loratadine, terbutaline
sulfate, tiotropium bromide, (R,R)-formoterol, TgAAT, cilomilast and roflumilast.
Non-limiting examples of therapeutic agents for HCV with which a compound of
Formula (I), (Ia), (ID), (IIT), (IV), (IVa) or (IVb) can be combined include the following:
Interferon-alpha-2a, Interferon-alpha-2b, Interferon-alpha conl, Interferon-alpha-nl,
pegylated interferon-alpha-2a, pegylated interferon-alpha-2b, ribavirin, peginterferon alfa-2b
+ ribavirin, ursodeoxycholic acid, glycyrrhizic acid, thymalfasin, Maxamine, VX-497 and any
compounds that are used to treat HCV through intervention with the following targets: HCV
polymerase, HCV protease, HCV helicase, and HCV IRES (intemnal ribosome entry site).
Non-limiting examples of therapeutic agents for Idiopathic Pulmonary Fibrosis with
which a compound of Formula (I), (Ia), (II), (III), (IV), (IVa) or (IVb) can be combined
include the following: prednisone, azathioprine, albuterol, colchicine, albuterol sulfate,
digoxin, gamma interferon, methylprednisolone sod succ, lorazepam, furosemide, lisinopril,
nitroglycerin, spironolactone, cyclophosphamide, ipratropium bromide, actinomycin d,
alteplase, fluticasone propionate, levofloxacin, metaproterenol sulfate, morphine sulfate,
oxycodone HCIl, potassium chloride, triamcinolone acetonide, tacrolimus anhydrous, calcium,
interferon-alpha, methotrexate, mycophenolate mofetil and interferon-gamma-1§.
Non-limiting examples of therapeutic agents for myocardial infarction with which a
compound of Formula (I), (Ia), (II), (III), (IV), (IVa) or (IVb) can be combined include the
following: aspirin, nitroglycerin, metoprolol tartrate, enoxaparin sodium, heparin sodium,
clopidogrel bisulfate, carvedilol, atenolol, morphine sulfate, metoprolol succinate, warfarin
sodium, lisinopril, isosorbide mononitrate, digoxin, furosemide, simvastatin, ramipril,
tenecteplase, enalapril maleate, torsemide, retavase, losartan potassium, quinapril HCl/mag
carb, bumetanide, alteplase, enalaprilat, amiodarone hydrochloride, tirofiban HCl m-hydrate,
diltiazem hydrochloride, captopril, irbesartan, valsartan, propranolol hydrochloride, fosinopril
sodium, lidocaine hydrochloride, eptifibatide, cefazolin sodium, atropine sulfate,
aminocaproic acid, spironolactone, interferon, sotalol hydrochloride, potassium chloride,
docusate sodium, dobutamine HCI, alprazolam, pravastatin sodium, atorvastatin calcium,
midazolam hydrochloride, meperidine hydrochloride, isosorbide dinitrate, epinephrine,
dopamine hydrochloride, bivalirudin, rosuvastatin, ezetimibe/simvastatin, avasimibe, and
cariporide. _
Non-limiting examples of therapeutic agents for psoriasis with which a compound of

Formula (I), (Ia), (I), (III), (IV), (IVa) or (IVb) can be combined include the following:
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acetonide, acitretm tar shampoo, betamethasone valerate mometasone furoate, ketoconazole,
pramoxine/fluocinolone, hydrocortisone valerate, flurandrenolide, urea, betamethasone,
clobetasol propionate/emoll, fluticasone propionate, azithromycin, hydrocortisone,
moisturizing formula, folic acid, desonide, pimecrolimus, coal tar, diflorasone diacetate,
etanercept folate, lactic acid, methoxsalen, hc/bismuth subgal/znox/resor, methylprednisolone
acetate, prednisone, sunscreen, halcinonide, salicylic acid, anthralin, clocortolone pivalate,
coal extract, coal tar/salicylic acid, coal tar/salicylic acid/sulfur, desoximetasone, diazepam,
emollient, fluocinonide/emollient, mineral oil/castor oil/na lact, mineral oil/peanut oil,
petroleum/isopropyl myristate, psoralen, salicylic acid, soap/tribromsalan, thimerosal/boric
acid, celecoxib, infliximab, cyclosporine, alefacept, efalizumab, tacrolimus, pimecrolimus,
PUVA, UVB, and sulfasalazine.

Non-limiting examples of therapeutic agents for psoriatic arthritis with which a
compound of Formula (I), (Ia), (II), (III), (IV), (IVa) or (IVb) can be combined include the
following: methotrexate, etanercept, rofecoxib, celecoxib, folic acid, sulfasalazine, naproxen,
leflunomide, methylprednisolone acetate, indomethacin, hydroxychloroquine sulfate,
prednisone, sulindac, betamethasone diprop augmented, infliximab, methotrexate, folate,
triamcinolone acetonide, diclofenac, dimethylsulfoxide, piroxicam, diclofenac sodium,
ketoprofen, meloxicam, methylprednisolone, nabumetone, tolmetin sodium, calcipotriene,
cyclosporine, diclofenac sodium/misoprostol, fluocinonide, glucosamine sulfate, gold sodium
thiomalate, hydrocodone bitartrate/apap, ibuprofen, risedronate sodium, sulfadiazine,
thioguanine, valdecoxib, alefacept and efalizumab.

Non-limiting examples of therapeutic agents for restenosis with which a compound of
Formula (I), (Ia), (II), (III), (IV), (IVa) or (IVb) can be combined include the following:
sirolimus, paclitaxel, everolimus, tacrolimus, ABT-578, and acetaminophen.

Non-limiting examples of therapeutic agents for sciatica with which a compound of
Formula (I), (Ia), (II), (IIL), (IV), (IVa) or (IVb) can be combined include the following:
hydrocodone bitartrate/apap, rofecoxib, cyclobenzaprine HCIl, methylprednisolone, naproxen,
ibuprofen, oxycodone HCl/acetaminophen, celecoxib, valdecoxib, methylprednisolone
acetate, prednisone, codeine phosphate/apap, tramadol hcl/acetaminophen, metaxalone,
meloxicam, methocarbamol, lidocaine hydrochloride, diclofenac sodium, gabapentin,
dexamethasone, carisoprodol, ketorolac tromethamine, indomethacin, acetaminophen,
diazepam, nabumetone, oxycodone HCI, tizanidine HCI, diclofenac sodium/misoprostol,
propoxyphene napsylate/apap, asa/oxycod/oxycodone ter, ibuprofen/hydrocodone bit,

tramadol HCI, etodolac, propoxyphene HCI, amitriptyline HCI, -carisoprodol/codeine
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343- Chl oro-4- (2-thiophen-2- yl-ethoxy)- phenyl]-5-o-
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chloro- phenyl)- 5-o-tolyl- [1,2, 4] oxadi- azole 3.07

(b)  Preferred examples of therapeutic agents for SLE (Lupus) with which a compound of

Formula (I), (Ja), (ID), (I1I), (IV), (IVa) or (IVb) can be combined include the following:
NSAIDS, for example, diclofenac, naproxen, ibuprofen, piroxicam, indomethacin; COX2
inhibitors, for example, celecoxib, rofecoxib, valdecoxib; anti-malarials, for example,
hydroxychloroquine; steroids, for example, prednisone, prednisolone, budenoside,
dexamethasone; cytotoxics, for example, azathioprine, cyclophosphamide, mycophenolate
mofetil, methotrexate; inhibitors of PDE4 or purine synthesis inhibitor, for example
Cellcept®. A compound of Formula (I), (Ia), (II), (III), (IV), (IVa) or (IVb) may also be
combined with agents such as sulfasalazine, 5-aminosalicylic acid, olsalazine, Imuran® and
agents which interfere with synthesis, production or action of proinflammatory cytokines such
as IL-1, for example, caspase inhibitors like IL-1f converting enzyme inhibitors and IL-1ra. A
compound of Formula (I), (Ia), (I), (III), (IV), (IVa) or (IVb) may also be used with T cell
signaling inhibitors, for example, tyrosine kinase inhibitors; or molecules that target T cell
activation molecules, for example, CTLA-4-IgG or anti-B7 family antibodies, anti-PD-1
family antibodies. A compound of Formula (I), (Ia), (II), (III), (IV), (IVa) or (IVb) can be
combined with IL-11 or anticytokine antibodies, for example, fonotolizumab (anti-IFNg
antibody), or anti-receptor receptor antibodies, for example, anti-IL-6 receptor antibody and
antibodies to B-cell surface molecules. A compound of Formula (I), (Ia), (II), (II), (IV), (IVa)
or (IVb) may also be used with LJP 394 (abetimus), agents that deplete or inactivate B-cells,
for example, Rituximab (anti-CD20 antibody), lymphostat-B (anti-BlyS antibody), TNF
antagonists, for example, anti-TNF antibodies, D2E7 (PCT Publication No. WO 97/29131;
HUMIRA™), CA2 (REMICADE™), CDP 571, TNFR-Ig constructs, (p7STNFRIgG
(ENBREL™) and p55TNFRIgG (LENERCEPT™)).

. In the compositions of the present invention the active compound may, if desired, be
associated with other compatible pharmacologically active ingredients. For example, the
compounds of this invention can be administered in combination with another therapeutic
agent that is known to treat a disease or condition described herein. For example, with one or
more additional pharmaceutical agents that inhibit or prevent the production of VEGF or
angiopoietins, attenuate intracellular responses to VEGF or angiopoietins, block intracellular
signal transduction, inhibit vascular hyperpermeability, reduce inflammation, or inhibit or
prevent the formation of edema or neovascularization. The compounds of the invention can
be administered prior to, subsequent to or simultaneously with the additional pharmaceutical
agent, whichever course of administration is appropriate. The additional pharmaceutical

agents include, but are not limited to, anti-edemic steroids, NSAIDS, ras inhibitors, anti-TNF
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N D PSS, BRI A, 1G4 syl P s, P kimse
pthéhitossy ¢alcineurin inhibitors and immunosuppressants. The compounds of the invention
and the additional pharmaceutical agents act either additively or synergistically. Thus, the
administration of such a combination of substances that inhibit angiogenesis, vascular
hyperpermeability and/or inhibit the formation of edema can provide greater relief from the
deletrious effects of a hyperproliferative disorder, angiogenesis, vascular hyperpermeability or
edema than the administration of either substance alone. In the treatment of malignant
disorders combinations with antiproliferative or cytotoxic chemotherapies or radiation are
included in the scope of the present invention.

One or more compounds of the invention can be administered to a human patient by
themselves or in pharmaceutical compositions where they are mixed with biologically suitable
carriers or excipient(s) at doses to treat or ameliorate a disease or condition as described
herein. Mixtures of these compounds can also be administered to the patient as a simple
mixture or in suitable formulated pharmaceutical compositions. A therapeutically effective
dose refers to that amount of the compound or compounds sufficient to result in the
prevention or attenuation of a disease or condition as described herein. Techniques for
formulation and administration of the compounds of the instant application may be found in
references well known to one of ordinary skill in the art, such as "Remington’s Pharmaceutical

Sciences," Mack Publishing Co., Easton, PA, latest edition.

Pharmaceutical Compositions and Modes of Administration

Suitable routes of administration may, for example, include oral, eyedrop, rectal,
transmucosal, topical, or intestinal administration; parenteral delivery, including
intramuscular, subcutaneous, intramedullary injections, as well as intrathecal, direct
intraventricular, intravenous, intraperitoneal, intranasal, or intraocular injections.

Alternatively, one may administer the compound in a local rather than a systemic
manner, for example, via injection of the compound directly into an edematous site, often in a
depot or sustained release formulation.

Furthermore, one may administer the drug in a targeted drug delivery system, for
example, in a liposome coated with endothelial cell-specific antibody.

The pharmaceutical compositions of the present invention may be manufactured in a
manner that is itself known, e.g., by means of conventional mixing, dissolving, granulating,
dragee-making, levigating, emulsifying, encapsulating, entrapping or lyophilizing processes.

Pharmaceutical compositions for use in accordance with the present invention thus

may be formulated in a conventional manner using one or more physiologically acceptable
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3-(3-Chloro-4- cycl obutyl neth oxy-phenyl)-5- o-tolyl-
[1, 2, 4] oxadi - azole 3.15 (b) 354 (MH)- Ex # Nitrite
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%E@E{A{RQQ 1&%%&2&3&%5 %fl‘[léh( gzgn' lée?’H%f}'g 'haﬁ&%t)n%?ﬁy . Proper formulation is
-chl or o- nzonitrile ( - t'hyl - benzoyl
dependent upon the route of administration chosen.

For injection, the agents of the invention may be formulated in aqueous solutions,
preferably in physiologically compatible buffers such as Hanks' solution, Ringer's solution, or
physiological saline buffer. For transmucosal administration, penetrants appropriate to the
barrier to be permeated are used in the formulation. Such penetrants are generally known in
the art.

For oral administration, the compounds can be formulated readily by combining the
active compounds with pharmaceutically acceptable carriers well known in the art. Such
carriers enable the compounds of the invention to be formulated as tablets, pills, dragees,
capsules, liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a patient
to be treated. Pharmaceutical preparations for oral use can be obtained by combining the
active compound with a solid excipient, optionally grinding a resulting mixture, and
processing the mixture of granules, after adding suitable auxiliaries, if desired, to obtain
tablets or dragee cores. Suitable excipients are, in particular, fillers such as sugars, including
lactose, sucrose, mannitol, or sorbitol; cellulose preparations such as, for example, maize
starch, wheat starch, rice starch, potato starch, gelatin, gum tragacanth, methyl cellulose,
hydroxypropylmethyl-cellulose, sodium carboxymethylcellulose, and/or polyvinylpyrrolidone
(PVP). If desired, disintegrating agents may be added, such as the cross-linked polyvinyl
pyrrolidone, agar, or alginic acid or a salt thereof such as sodium alginate.

Dragee cores are provided with suitable coatings. For this purpose, concentrated
sugar solutions may be used, which may optionally contain gum arabic, talc, polyvinyl
pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer solutions, and
suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be added to the
tablets or dragee coatings for identification or to characterize different combinations of active
compound doses. .

Pharmaceutical preparations which can be used orally include push-fit capsules made
of gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or
sorbitol. The push-fit capsules can contain the active ingredients in admixture with filler such
as lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate and,
optionally, stabilizers. In soft capsules, the active compounds may be dissolved or suspended
in suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In
addition, stabilizers may be added. All formulations for oral administration should be in

dosages suitable for such administration.
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Iiln'vention are conveniently delivered in the form of an aerosol spray presentation from
pressurized packs or a nebuliser, with the use of a suitable propellant, e.g.,
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide
or other suitable gas. In the case of pressurized aerosol the dosage unit may be determined by
providing a valve to deliver a metered amount. Capsules and cartridges of e.g. gelatin for use
in an inhaler or insufflator may be formulated containing a powder mix of the compound and
a suitable powder base such as lactose or starch.

The compounds can be formulated for parenteral administration by injection, e.g.
bolus injection or continuous infusion. Formulations for injection may be presented in unit
dosage form, e.g. in ampoules or in multi-dose containers, 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, stabilizing and/or
dispersing agents.

Pharmaceutical formulations for parenteral administration include aqueous solutions
of the active compounds in water-soluble form. Additionally, suspensions of the active
compounds may be prepared as appropriate oily injection suspensions. Suitable lipophilic
solvents or vehicles include fatty oils such as sesame oil, or synthetic fatty acid esters, such as
ethyl oleate or triglycerides, or liposomes. Aqueous injection suspensions may contain
substances which increase the viscosity of the suspension, such as sodium carboxymethyl
cellulose, sorbitol, or dextran. Optionally, the suspension may also contain suitable stabilizers
or agents which increase the solubility of the compounds to allow for the preparation of highly
concentrated solutions.

Alternatively, the active ingredient may be in powder form for constitution with a
suitable vehicle, e.g., sterile pyrogen-free water, before use.

The compounds 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.

In addition to the formulations described previously, the compounds may also be
formulated as a depot preparation. Such long acting formulations may be administered by
implantation (for example subcutaneously or intramuscularly or by intramuscular injection).
Thus, for example, the compounds may be formulated with suitable polymeric or hydrophobic
materials (for example as an emulsion in an acceptable oil) or ion exchange resins, or as

sparingly soluble derivatives, for example, as a sparingly soluble salt.
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- Olit 3-[3-Chloro-4- (4-nethyl- cycl ohexyl neth
oxy) - phenyl ]-5- o-tolyl- [1,2,4]oxadi- azole 3.50 (b)

wWQ@I®S(OM3F) - A. 30 3- Chl oro-4- i sopropoxy- benzoPCT/U51087/025602

(A) Pyrazine- 2- carboxyli c acid N-0 c,1, 40
243- (3-Chl oro- 4-isopropoxy- phenyl)- [1, 2, 4] oxadi -
azol - Bayéjampley pfzi phermBacd@icalhyarBdr7fof Nhd-hydrépt®bic compounds of the

g’ng%%)g r i? aosdISAP SEEY ¥6mPﬁWn%{ l i,gtlc%gélA% _néﬁ;fl))fﬁ zs?lz{;?ctén?’,_ a water-
yl'io ¢ acid a ( oro

imswopganic pgireery 4)d & aquemix phask .- Bhey¢osoldnt 2ystinprayl be the VPD co-
%gl%n s?s:teSnz. (@D is a solution of 3% w/v benzyl alcohol, 8% w/v of the nonpolar
surfactant polysorbate 80, and 65% w/v polyethylene glycol 400, made up to volume in
absolute ethandl. The VPD co-solvent system (VPD:5W) consists of VPD diluted 1:1 with a
5% dextrose in water solution. This co-solvent system dissolves hydrophobic compounds
well, and itself produces low toxicity upon systemic administration. Naturally, the
proportions of a co-solvent system may be varied considerably without destroying its
solubility and toxicity characteristics. Furthermore, the identity of the co-solvent components
may be varied: for example, other low-toxicity nonpolar surfactants may be used instead of
polysorbate 80; the fraction size of polyethylene glycol may be varied; other biocompatible
polymers may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other sugars or
polysaccharides may substitute for dextrose.

Alternatively, other delivery systems for hydrophobic pharmaceutical compounds
may be employed. Liposomes and emulsions are well known examples of delivery vehicles
or carriers for hydrophobic drugs. Certain organic solvents such as dimethysulfoxide also
may be employed, although usually at the cost of greater toxicity. Additionally, the
compounds may be delivered using a sustained-release system, such as semipermeable
matrices of solid hydrophobic polymers containing the therapeutic agent. Various sustained-
release materials have been established and are well known by those skilled in the art.
Sustained-release capsules may, depending on their chemical nature, release the compounds
for a few weeks up to over 100 days. Depending on the chemical nature and the biological
stability of the therapeutic reagent, additional strategies for protein stabilization may be
employed.

The pharmaceutical compositions also may comprise suitable solid or gel phase
carriers or excipients. Examples of such carriers or excipients include but are not limited to
calcium carbonate, calcium phosphate, various sugars, starches, cellulose derivatives, gelatin,
and polymers such as polyethylene glycols.

Many of the compounds of the invention may be provided as salts with
pharmaceutically compatible counterions. Pharmaceutically compatible salts may be formed
with many acids, including but not limited to hydrochloric, sulfuric, acetic, lactic, tartaric,
malic, succinic, etc. Salts tend to be more soluble in aqueous or other protonic solvents than

are the corresponding free base forms.
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306 (MrH)+ A. 32 3-Chl oro-4- isopropoxy- Methoxy-
benzonitrile (A) 3- propionic acid NNo 1, ¢’

WQ@2(080T3F®Or 0- 4- 1 sopropoxy- phenyl)-5-(2- net hp&US2007/025602

ethyl)- [1,2,4]oxadi- azole 3.43 (a) 297 (M+H)+ A 33
3-Chl oro-4- isopropoxy-Isonicotin benzonitrile (A ic
aci d Pharm@tduticpl [ @mipBsi@brisoswtablé- fos opse Oiposty - proseanyiveation  include

Eé'mépsﬁf]oosx Q/Férem ek chtlée Ynjggedleﬁ% ed!:cgl?a df?éd7 alg %} ec%%? Ol(%lM- r[_Dto achieve

recursor ori
Naimeeni@ed parpos. rTMdn@s@ecxﬁgdllzy Aﬂ@mpeuncally effective amount means an amount

effective to prevent development of or to alleviate the existing symptoms of the subject being
treated. Determination of the effective amounts is well within the capability of those skilled

in the art.

Dosage

For any compound used in a method of the present invention, the therapeutically
effective dose can be estimated initially from cellular assays. For example, a dose can be
formulated in cellular and animal models to achieve a circulating concentration range that
includes the ECy, as determined in cellular assays (i.e., the concentration of the test compound
which achieves a half-maximal inhibition of a given receptor activity). In some cases it is
appropriate to determine the ECs in the presence of 3 to 5% serum albumin since such a
determination approximates the binding effects of plasma protein on the compound. Such
information can be used to more accurately determine useful doses in humans. Further,
advangtageous compounds for systemic adminis}ration effectively modulate receptors of the
S1P family in intact cells at levels that are safely achievable in plasma.

A therapeutically effective dose refers to that amount of the compound that results in
amelioration of symptoms in a patient. Toxicity and therapeutic efficacy of such compounds
can be determined by standard pharmaceutical procedures in cell cultures or experimental
animals, e.g., for determining the maximum tolerated dose (MTD) and the EDs, (effective
dose for 50% maximal response). The dose ratio between toxic and therapeutic effects is the
therapeutic index and it can be expressed as the ratio between MTD and EDs,.  Compounds
which exhibit high therapeutic indices are preferred. The data obtained from these cell culture
assays and animal studies can be used in formulating a range of dosage for use in humans.
The dosage of such compounds lies preferably within a range of circulating concentrations
that include the EDsy with little or no toxicity. The dosage may vary within this range
depending upon the dosage form employed and the route of administration utilized. The exact
formulation, route of administration and dosage can be chosen by the individual physician in
view of the patient’s condition. (See e.g. Fingl et al., 1975, in "The Pharmacological Basis of
Therapeutics”, Ch. 1 pl). In the treatment of crises, the administration of an acute bolus or an
infusion approaching the MTD may be advantageous to obtain a rapid response.

Dosage amount and interval may be adjusted individually to provide plasma levels of
the active moiety which are sufficient to modulate receptors of the SIP family, or minimal

effective concentration (MEC). The MEC will vary for each compound but can be estimated
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i 3s- oCphl opr oox-4yi benzonitrile (A ro Cyclopro
pyl -acetic acid NN--0 | a 0 3-(3-Chloro-4- isopropoxy-

w@b@aphess®d- cycl opropyl met hyl - [1, 2, 4] oxadi - BZDUS2007/025602

3.88 (a) 293 (M+H) A. 35 3-Chl oro-4- isopropoxy-
benzonitrile (A) N cotinic acid NO_. _ | aidi/
Yibm3a @&O(c{atamggh@commt@tjm mgcﬁ)ﬁgry tcpzh:bhyq: ;0 -90% inhibition of binding of

ki]e’jétuﬁ_l %)ﬁfﬁlgilr ﬁoslnﬁ%f?% %sg Ffé(:].t)i].‘:scneé/c{ qélﬁ‘ eDgsagzﬁ I(eQe( i%r? t(g Mhme the MEC
: poxy- benzoni't

Rylt depemdon iihdiviﬁaplbmmyd:tpnsglcamdd'outy of addnihistkat©@s. However, HPLC assays
or bioassays can be used to determine plasma concentrations.

Dosage intervals can also be determined using the MEC value. Compounds should be
administered using a regimen which maintains plasma levels above the MEC for 10-90% of
the time, preferably between 30-90% and more preferably between 50-90% until the desired
amelioration of symptoms is achieved. In cases of local administration or selective uptake,
the effective local concentration of the drug may not be related to plasma concentration.

The amount of composition administered will, of course, be dependent on the subject
being treated, on the subject’s weight, the severity of the affliction, the manner of
administration and the judgment of the prescribing physician.

The compositions may, if desired, be presented in a pack or dispenser device which
may contain one or more unit dosage forms containing the active ingredient. The pack may
for example comprise metal or plastic foil, such as a blister pack. The pack or dispenser
device may be accompanied by instructions for administration. Compositions comprising a
compound of the invention formulated in a compatible pharmaceutical carrier may also be
prepared, placed in an appropriate container, and labeled for treatment of an indicated

condition.

Exemplary Formulations

In some formulations it may be beneficial to use the compounds of the present
invention in the form of particles of very small size, for example as obtained by fluid energy
milling.

The use of compounds of the present invention in the manufacture of pharmaceutical
compositions is illustrated by the following description. In this description the term "active
compound” denotes any compound of the invention but particularly any compound which is
the final product of one of the preceding Examples.

a) Capsules

In the preparation of capsules, 10 parts by weight of active compound and 240 parts
by weight of lactose can be de-aggregated and blended. The mixture can be filled into hard
gelatin capsules, each capsule containing a unit dose or part of a unit dose of active
compound.

b) Tablets
Tablets can be prepared, for example, from the following ingredients:

Parts by weight

42



10

15

20

25

30

35

2-[3-(3-Chloro- 4-isopropoxy- phenyl)- [1, 2, 4] oxadi -
azol -5-y1]- pyridine . 2.(f) 316 (M+rH A 37

W@20@RI001366 4- | sopropoxy- (A) 2- Methyl - benzoi BCHUBZOD025602

enzonitrile Nn--0 c¢c'1, 1111 St 3-(3-Chl oro-4-

i sopropoxy- phenyl)-5-0- tolyl- [1,2,4]oxadi- azole
329 2 Agdve dompofn-H) A. 38 3L0Chl or 0-4- i sopropoxy-
benzog&%'el e (A) 3- Methylggisonicotinic acid NNO_ 0

413- ( oro- 4-isopropoxy- phenyl)- [ 1, 2, 4] o
X a dMaize stgahl - 5-y1] - 3- mex2hyl - pyridine 2.70 (O
Polyvinylpyrrolidone 10
Magnesium stearate 3

The active compound, the lactose and some of the starch can be de-aggregated,
blended and the resulting mixture can be granulated with a solution of the
polyvinylpyrrolidone in ethanol. The dry granulate can be blended with the magnesium
stearate and the rest of the starch. The mixture is then compressed in a tabletting machine to
give tablets each containing a unit dose or a part of a unit dose of active compound.
<) Enteric coated tablets

Tablets can be prepared by the method described in (b) above. The tablets can be
enteric coated in a conventional manner using a solution of 20% cellulose acetate phthalate
and 3% diethyl phthalate in ethanol:dichloromethane (1:1).

d) Suppositories

In the preparation of suppositories, for example, 100 parts by weight of active
compound cah be incorporated in 1300 parts by weight of triglyceride suppository base and
the mixture formed into suppositories each containing a therapeutically effective amount of
active ingredient.

The present invention also comprises the use of a compound of Formula (I), (Ia), (1I),
(I, (Iv), (IVa) or (IVb) as a medicament.

A further aspect of the present invention provides the use of a compound of Formula
M), (da), (II), (IID), (IV), (IVa) or (IVb) or a salt thereof in the manufacture of a medicament
for treating vascular hyperpermeability, angiogenesis-dependent disorders, proliferative
diseases and/or disorders of the immune system in mammals, particularly human beings.

The present invention also provides a method of treating vascular hyperpermeability,
inappropriate neovascularization, proliferative diseases and/or disorders of the immune system
which comprises the administration of a therapeutically effective amount of a compound of
Formula (1), (Ia), (ID), (III), (IV), (IVa) or (IVb) to a mammal, particularly a human being, in
need thereof.

The teachings of all references, including journal articles, patents and published patent

applications, are incorporated herein by reference in their entirety.
S1P Receptor GTPYS Assays

The [**S]GTPYS binding assay can be run using both scintillation proximity assay (SPA)

and filtration methods. Both formats are in 96 well plates and utilize membranes from a
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330 (M+H) A. 39 3-Chloro-4.- isopropoxy- benzonitrile
(A) 3-Chloro- 4- y-benzoic acid isopropox N., lit

WQ288B7@5¢ 3- chl or o-4- i sopropoxy- phenyl) - PCT/US2007/025602

[1, 2, 4] oxadi - azole 2.81 (0 407 (M+}1) A 40
3-Chl oro-4- isopropoxy-N benzonitrile (A) ote a ry---0
&bl by trangieft3-HQ h@hiroged-lpes ovspprepmngs1PpSdhy 5B, SIP, or

s b R AT O
Maeerppitied gutatsing 18@9% dMSQ. €pmpdunds] Wwee Mansferred to 96 well plates to
yield a final DMSO concentration of 1% for all assays (lul for a 100ul assay volume).
Frozen membranes were thawed and diluted in assay buffer containing of 20 mM
HEPES pH 7.4, 0.1% fatty acid-free BSA, 100mM NaCl, 5mM MgCl, and 10uM GDP.
For the SPA assay membranes are premixed with WGA-SPA beads to yield a final
concentration per well of Sug membrane and 500ug of bead. For the filtration assay,
membranes are added directly to the incubation plate at Sug per well. The assay begins
with the addition of 50ul of the membrane or membrane/bead mixture to each well of
the assay plate. Next, 50ul of 0.4nM [**S]GTPYS is added to each well and incubated
for 30 minutes. Nonspecific binding is measured using 10uM unlabeled GTPYS. For
the SPA assay the plates are spun and then read on the Topcount. For the filtration
assay the plate is harvested onto GF-C filtration plates using a Packard 96 well

harvester.

Inhibition of [*P]S1P Binding to S1P Receptors

Radio ligand binding was carried out using membranes from transiently transfected HEK cells
overexpressing S1P,, S1P,, S1P;, S1P, or S1Ps. All compounds are dissolved in DMSO and
serial dilutions were carried out in DMSO prior to addition to assay buffer. Final assay
DMSO concentrations are 1% (v/v). [*°P]SIP is purchased from Perkin Elmer and used at 50
pM in all assays. Frozen membranes are thawed and resuspended in assay buffer containing
50 mM HEPES pH7.4, 100mM NaCl, 10mM MgCl, and 0.1% fatty acid free BSA.
Membrane is added to give 5-10 ug of membrane per well. Non-specific binding is
determined in the presence of cold 1 uM S1P. Incubations are carried out at room temperature
for 45-60 minutes before filtering onto GF/C filtration plates using a Packard 96 well

harvester. Plates are dried before adding Microscint to each well, sealed and counted on a

Topcount.

Abbreviations

ACN Acetonitrile

CHCl, Chloroform

CO, Carbon dioxide

DBAD Di-tert-butyl azodicarboxylate

DBU 1,8-Diazabicyclo(5.4.0)undec-7-ene
DCC N,N’-Dicyclohexylcarbodiimide
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5- Benzyl-3-(3- chloro-4- isopropoxy- phenyl)-
[1, 2, 4] oxadi - azole 2.37 (0 329 (M+H) Ex # Ntrile

w@e@sresss Acid or acid chloride Product Name RETURS2007/025602

(method) nitz A 42 3-Chloro-4- isopropoxy-
benzonitrile (A) Benzoic acid N---0 ci/lip 1W
BIAB- Chl or 0- 4- iyppropidrsediqaiienylht- 5- phenyl -

] oxadi - a ‘%{I'rH)+ A 43
?}Eﬁllgro 4- |soé?538§8§rﬁaq%ér{pzugﬁﬂ§d (A) Pyridin-
i@l - aceti c aciNJN-Diisopropylcarbodiimide

DIEA N,N-Diisopropylethylamine

DMA N,N-Dimethylacetamide

DMF N,N-Dimethylformamide

DMSO Dimethyl sulfoxide

EDCI 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide

EtOAc Ethyl acetate

Et;N Triethylamine

HBTU O-Benzotriazol-1-yl-N,N,N’,N’-tetramethyluronium
hexafluorophosaphate

HATU O-(7-Azabenzotriazol-1-yl)-N,N,N’, N’-tetramethyluronium
hexafluorophosaphate

HCl Hydrochloric acid

HOBt 1-Hydroxybenzotriazole

HOAT 1-Hydroxy-7-azabenzotriazole

HPLC High Performance Liquid Chromatography

MeOH Methanol

NaOH Sodium hydroxide

PS-DCC Polymer-supported carbodiimide

PS-PPh; Polymer-supported triphenylphosphine

RBF Round bottom flask

RP Reverse Phase

R, Retention time

THF Tetrahydrofuran

i-PrOH 2-Propanol

PPh; Triphenylphosphine

SFC Super fluid chromatography

SOCl, Thiony! chloride

Analytical Methods

Analytical data is defined either within the general procedures or in the tables of examples.
Unless otherwise stated, all '"H or *C NMR data were collected on a Varian Mercury Plus 400
MHz or a Bruker DRX 400 MHz instrument; chemical shifts are quoted in parts per million

(ppm). High-pressure liquid chromatography (HPLC) analytical data are either detailed
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N--0 al/ 40N\ 343-(3-Chloro- 4-isopropoxy- phenyl)-

[1, 2,4] oxadi - azol-5- ylnmethyli- pyridine 2.03 (f) 330
W@ hoosin7635614 3- Chl or 0- 4- i sopropoxy- benzoni triPET/[$30036025602

Pyridin- 3_ 1 Y propionic acid Ni--0/ 0 N 4-{

2-[3-(3- Chloro-4- isopropoxy- phenyl)- [1,2,4]oxadi-

avatbin-the gxpdrimentH pf refqggncediiortbe @blg 5f XIRNL.C ganghtionm Mping thedower case

I}n-eﬁ:{%h%rngr-l-ﬂlﬁpp_ropoxy- benzonitrile (A Trifluoro
met hyl- - benzoic acid No / IP N

Table 1. List of HPLC methods

HPLC Conditions
Method Unless indicated otherwise mobile phase A was 10mM ammonium acetate,

mobile phase B was HPLC grade acetonitrile.

a 5-95% B over 3.7 min with a hold at 95% B for ! min (1.3 mL/min flow
rate). 4.6 x 50 mm Zorbax XDB C18 column (5 um particles). Detection
methods are diode array (DAD) and evaporative light scattering (ELSD)

detection as well as pos/neg electrospray ionization.

b 5-60% B over 1.5 min then 60-95% B to 2.5 min with a hold at 95% B for
1.2 min (1.3 mL/min flow rate). 4.6 X 30 mm Vydac Genesis C8 column (4
um particles). Detection methods are diode array (DAD) and evaporative

light scattering (ELSD) detection as well as pos/neg electrospray ionization.

c 30-95% B over 2.0 min with a hold at 95% B for 1.7 min (1.0 mL/min flow
rate). 4.6 X 30 mm Vydac Genesis C8 column (4 um particles). Detection
methods are diode array (DAD) and evaporative light scattering (ELSD)

detection as well as pos/neg electrospray ionization.

d 30-95% B over 2.0 min with a hold at 95% B for 1.5 min (1.0 mL/min flow
rate). UV A = 210-360 nm; Genesis C8, 4 pm, 30 X 4.6 mm column; ESI

+ve/-ve)

e A gradient of 10-100% acetonitrile (B) and 0.1% trifluoroacetic acid in
water (A) is used, at a flow rate of 1.5 mL/min (0-0.1 min 10% A, 0.1-3.1
min 10-100% B, 3.1-3.9 min 100-10% B, 3.9-4.0 min 100-10% B). 2.1mm x
30 mm Phenomenex Luna Combi-HTS C8 (Spm particles). Detection
methods are diode array (DAD) and evaporative light scattering (ELSD)

detection as well as APCI ionization.

f Gradient was 5-35% B in 4 min then 35-95% B to 6 min with a hold at 95%
B for 1.7 min (1.3 mL/min flow rate). Mobile phase A was water with 0.1%
formic acid, mobile phase B was HPLC grade acetonitrile. The column used
for the chromatography was a 4.6x30 mm Vydac Genesis C8 column (4 pm
particles). Detection methods are diode array (DAD) and evaporative light

scattering (ELSD) detection as well as pos/neg electrospray ionization.
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401 , ,F 3-(3-Chloro-4- isopropoxy- phenyl)-5-(3-
trifluoronethyl- phenyl)- [1,2,4]oxadi- azole 4-33 (9)

wWQ3@8(OM35A. 46 3- Chl or 0-4- i sopropoxy- benzoni t PCT/ES108)/025602

4- Methyl - pentanoic acid WO al/ IW 3-(3-Chl oro-4-
i sopropoxy- phenyl)-5-(3- net hyI butyl)- [1,2,4] oxadi
azole 2.9Q (b) 309 (MtH) A. - Chl or 0- 4- i sopr opoxy.

benzeqi tA | e (A 3,3- | /Obutyr c aci d al / ,}-R
}-(-éeav/lvg‘ro -4-—-I—3-0prﬂ y- pheinyl) 5—¥2—-2
pr opy [1, 2, 4] oxadi - >x7

1 2

A method for preparing di-substituted oxadiazole compounds of the invention is illustrated in
Scheme 1 (X = CR? or N). In Scheme 1, step i, a suitably substituted nitrile compound 1
(commercially available or make through General procedure A or B) is reacted with
hydroxylamine to give compound 2. These types of reactions are well established in the
literature (see, for example, Yan, et al., Bioorg & Med Chem Lett 2006, 16(14), 3679-3683).
This reaction is typically conducted in a protic solvent (such as MeOH or EtOH) at
temperatures at or below reflux (such as 60 °C). The product 2 is typically isolated from the
reaction mixture as a solid by concentrating the mixture. Compound 2 can be used as it is.
Coupling of compound 2 with a suitable acid or acid chloride followed by ring closure to
produce compound 3 is shown in step ii. The coupling reaction is typically carried out with
carboxylic acids in the presence of a coupling reagent (such as HOBt, DCC) or with acid
chlorides in the presence of an organic base (such as DIEA, Et;N) at room temperature or
elevated temperature (for example, 20 — 180 °C) in a solvent such as DMF or DMA. The
subsequent ring closure reaction is complete in situ at elevated temperature (for example 160
°C) (see, for example, Wang, et al., Org Lett 2005 7(5), 925 — 928). The compounds 3 can
then be isolated and purified using standard techniques (such as reverse-phase liquid

chromatography or SFC).
General Synthetic Schemes
The general synthetic schemes that were utilized to construct the majority of compounds

disclosed in this application are described below in (Schemes 1 — 3).

Scheme 1. General synthetic route to 4-alkoxy-benzonitrile (general procedure A, B)

Scheme 2. General synthetic route to 3, 5-disubstituted oxadiazole (general pfocedure C, D,

and E)
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azole 2.88 (b) 309 (MtH) + 401 A. 48 3-Chl or o- 4-
i sopropoxy- benzonitrile (A Heptanoi ¢ acid N--0 I/ O

wOR@B8(0338M1or 0o- 4- i sopropoxy- phenyl)-5- hexyl PCT/US2007/025602

[1, 2, 4] oxadi - azole 3.01 (b) 323.20 (M+H) + Ex #
Nitrite precursor Acid or acid chloride Product Nane

Rimin (method) nmiz A 49 3-8l oro-4- N’O>~
i soeri f 1@or obe jtx o8 () odrd 4 MQ/ :
acid - - R R

X~ X~ N

Scheme 3. General synthetic route to an acid chloride (general procedure F)

1, o X

R OH R Cl

LIST OF GENERAL PROCEDURES

General Procedure A: Preparation of 4-alkoxy-benzonitrile using triphenylphosphine
General Procedure B: Preparation of 4-alkoxy-benzonitrile using polymer-bound
triphenylphosphine

General Procedure C: Preparation of hydroxyamidine

General Procedure D: Oxadiazole formation from an acid

General Procedure E: Oxadiazole formation from an acid chloride

General Procedure F: Formation of an acid chloride from an acid

General Procedure G: Formation of aldehyde from nitrile

General Procedure H: Amination of aldehyde

General Procedure I: Alkylation of indole with acrylate

General Procedure J: Alkylation of indole with bromide

General Procedure K: Deprotection of tert-butyl ester

General Procedure L: Amination of aryl halide

General Procedure M: Mitsonubu of alkyl bromide and phenol

General Procedure N: Debenzylation

General Procedure O: Deprotection of protected 1,2-diol

Example Of Use Of General Procedures

The general procedure letter codes constitute a synthetic route to the final product. A worked
example of how the route is determined is given below using Example A.33 as a non-limiting
illustration. Example A.33, 4-[3-(3-chloro-4-isopropoxy-phenyl)-[1,2,4]oxadiazol-5-yl]-
pyridine was prepared from 3-chloro-N-hydroxy-4-isopropoxy-benzamidine using general

procedure D, as represented in the following synthetic scheme:

48



10

15

20

25

a 01/ 3-(3-Chloro-4- isopropoxy- phenyl)-5-
(3,3,3-trifluoro- propyl)- [1,2,4]oxadi- azole 2.68

W@ 2)0883B5¢ M H) - A. 50 3-Chl oro-4- isopropoxy- PCT/US2007/025602

benzonitrile (A Methoxy- acetic acid al/ 11010 -
3-(3-Chl oro-4- isopropoxy- phenyl)-5- nethoxynet hyl
-[1, 2, 4]oxadi azePt 2.40 (b) 283 (MrH) A 5./0. —

3- Chl or o- %, oprlopoxy- bengpnitril ec
| fanyl- ciH.cl O—F+—=—3-(|3-
I soprop yl')-5- nethyl sul f eyl -

[1, 2, 4]oxad| azole 2-55 (b) 299
The precursor to Example A.33, 3-chloro-N-hydroxy-4-isopropoxy-benzamidine was

prepared using the route (A, C). This translates into the following synthetic sequence, where
the hydroxyamidine starting material used in general procedure D is the product by the

following the procedure A and C, in the given order.

N NH,
CID// (A) j@/ (C) ACID)\\N,OH
HO (0]

l (D)

General Procedure A: Preparation of 4-alkoxy-benzonitrile using triphenylphosphine
Triphenylphosphine (1 — 3 equivalents, preferably 1.6 equivalents) and 4-hydroxy-
benzonitrile (preferably 1 equivalent) are dissolved in an anhydrous organic solvent such as
dichloromethane, toluene, or tetrahydrofuran (preferably tetrahydrofuran) under an
atmosphere of nitrogen. After a brief stirring, an azodicarboxylate such as diethyl
azodicarboxylate, diisopropyl azodicarboxylate, or di-terz-butyl azodicarboxylate (preferably
di-tert-butyl azodicarboxylate) (1 — 3 equivalents, preferably 1.6 equivalents) is added to the
solution and the mixture is stirred for a few minutes before addition of an anhydrous alcohol
(1 - 3 equivalents, preferably 1.25 equivalents). The reaction mixture is stirred at 0 — 100 °C
(preferably about 23 °C) under an atmosphere of nitrogen for a period of about 2 — 24 hours
(preferably 16 hours). The solvent is removed under reduced pressure. The crude product can

be further purified by flash column chromatography.

Exemplification of General Procedure A:

Preparation of 3-chloro-4-isopropoxy-benzonitrile

=N N
Clj@// /L PPh;, DBAD C'D//
o e TR
HO THF 0

Into a round bottom flask containing triphenylphosphine (27.3 g, 104 mmol) and 3-chloro-4-
hydroxy-benzonitrile (10 g, 65 mmol) was added anhydrous tetrahydrofuran (600 mL). The
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(MrH A .52 3-Chl oro-4- isopropoxy- benzonitrile (A
Et hoxy- acetic acid al/ 0 3-(3-Chloro-4- isopropoxy-

w@b@aprese- et hoxynmet hyl - [ 1, 2, 4] oxadi - azol e PCHUS1007/025602

297 (M+H) A. 53 3-Chl or o- 4- Met hoxy- i sopropoxy-
benzonitrile (A) (2- ethoxy)- acetic acid ,,,--0 1/ 0
Miau(e3va@hdirmdd}ri¢ﬂy bsdspniopgeny di-phdnyyl jzoBicirBoxybad (2d>gy 104 mmol)
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isoprepare! (62300l k8d ¥yrhinolg. The irghction mixture was stirred at room temperature
overnight under nitrogen. The crude product was purified by flash chromatography using 1:4
(v/v) ethyl acetate/heptane as eluent. Fractions were dried to give 3-chloro-4-isopropoxy-
benzonitrile (12.2 g, 91%) as a red-orange semi-solid.
LCMS (Table 1, Method d) R, = 2.36 min, m/z 152.1 (M+H)*; '"H NMR (400 MHz, DMSO-
de) 87.74 (d, 1H), 7.61 (dd, 1H), 7.14 (d, 1H), 4.75 (sept., 1H), 1.34 (d, 6H)

General Procedure B: Preparation of 4-alkoxy-benzonitrile using polymer-bound
triphenylphosphine

To an alcohol (preferably 1 equivalent) and 4-hydroxy-benzonitrile (preferably 1 equivalent)
dissolved in a suitable solvent such as dichloromethane, dichloroethane, tetrahydrofuran, or 1,
4-dioxane (preferable tetrahydrofuran) is added polymer-bound triphenylphosphine (1 - 3
equivalents, preferably 2 equivalents) and an azodicarboxylate such as diethyl
azodicarboxylate, diisopropyl azodicarboxylate, or di-terz-butyl azodicarboxylate (preferably
diisopropyl azodicarboxylate) (1 — 2 equivalents, preferably 1.5 equivalents). The mixture is
shaken at about 0 — 100 °C (preferably about 23 °C) for a period of 4 — 24 hours (preferably 16
hours). The crude mixture is filtered and the resin is washed with a suitable solvent such as
dichloromethane, dichloroethane, tetrahydrofuran, or 1, 4-dioxane (preferably
tetrahydrofuran). The filtrate is concentrated to dryness under reduced pressure and the

residue is subject to General Procedure C.

Exemplification of General Procedure B:

Preparation of 3-chloro-4-(1-ethyl-propoxy)-benzonitrile
N

~ =
cl ~ PS-PPh,, DIAD ci ~
+
HO OH THF

O

Into a scintillation vial containing a solution of pentan-3-ol (22 mg, 0.25 mmol) dissolved in
THF (2 mL) was added a solution of 3-chloro-4-hydroxy-benzonitrile (38 mg, 0.25 mmol) in -
THF (2 mL) followed by PS-PPh; resin (357 mg, 0.5 mmol, loading 1.4 mmol/g) and a
solution of DIAD (76 mg, 0.375 mmol) in THF (2 mL). The vial was capped and shaken at
room temperature overnight. The reaction mixture was filtered and the resin was washed with
THF (4 mL). The filtrate was concentrated to dryness to give 3-chloro-4-(1-ethyl-propoxy)-

benzonitrile.
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To a solution of benzonitrile (1 equivalent) in a suitable solvent such as methanol, ethanol,
isopropanol, or water (preferably ethanol) is added (1 — 50 equivalents, preferably 1.1
equivalents). The reaction mixture is heated at about 25 — 100 °C (preferably 60 °C) for a
period of about 2 — 24 hours (preferably 16 hours). The solvents are removed under reduced
pressure. The crude product is dried under vacuum and then subjected to General Procedure

DorkE.

Exemplification of General Procedure C:
Preparation of 3-chloro-N-hydroxy-4-isopropoxy-benzamidine
NH

N
Cl =~ ethanol _ Ci SN -OH
)\ + H,N-OH )\
0} o}

Into a round bottom flask was added 3-chloro-4-isopropoxy-benzonitrile (5.00 g, 25.6 mmol),
hydroxylamine (50% by weight in water, 1.86 mL, 28.1 mmol) and ethanol (150 mL). The

mixture was heated at about 60 °C overnight. Upon completion of the reaction, the mixture
was concentrated to dryness under reduced pressure to give 3-chloro-N-hydroxy-4-
isopropoxy-benzamidine (5.76 g, 94%) as a light yellow solid.

LCMS (Table 1, Method a) R, = 2.09 min, m/z 229 (M+H)*; "H NMR (400 MHz, DMSO-dg) 8
9.58 (s, 1H), 7.70 (d, 1H), 7.59 (dd, 1H), 7.15 (d, 1H), 5.81 (s, 2H), 4.69 (sept., 1H), 1.29 (d,
6H)

General Procedure D: Oxadiazole formation from an acid

To a reaction vial is added a hydroxyamidine (0.9 — 1.5 equivalents, preferably 1.1
equivalent), an acid (0.9 — 1.5 equivalents, preferably 1 equivalent), a coupling reagent such
as HBTU, HATU, HOBt, or polymer-bound HOBt (preferably HOBt) (1 - 2 equivalents,
preferably 1 equivalent), a carbodiimide such as EDCI, DIC, DCC or polymer-bound DCC
(preferably polymer-bound DCC) (1.5 — 3 equivalents, preferably 3 equivalents), a base such
as diisopropylethylamine, triethylamine, or N-methylmorpholine (preferably
diisopropylamine) (1 — 3 equivalents, preferably 3 equivalents) and a suitable solvent such as
DMF, DMA, or acetonitrile (preferably acetonitrile). The reaction vial is capped and heated
(conventional heating or microwave heating, preferably microwave heating) at 100 — 200 °C
(preferably 160 °C) for a period of 15 — 45 minutes (preferably 30 minutes). After cooling
down to room temperature, the crude reaction mixture is filtered, washed with a suitable

solvent such as DMF, DMA, or acetonitrile (preferably acetonitrile), and the filtrate is
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Exemplification of General Procedure D:
Preparation of 4-[3-(3-chloro-4-isopropoxy-phenyl)-[1,2,4Joxadiazol-5-yl]-3-methyl-
pyridine

I X~ .OH % N
/LC D/‘\N J\é _HOBY, PS-DCC_ /LC'D/LN \
o} DIEA o

To a microwave vial charged with 3-chloro-N-hydroxy-4-isopropoxy-benzamidine (75 mg,
0.328 mmol), 3-methyl-isonicotinic acid (41 mg, 0.298 mmol), HOBt (46 mg, 0.298 mmol),
PS-carbodiimide (720 mg, 0.894 mmol, loading 1.24 mmol/g) was added acetonitrile (3.5 mL)
and diisopropylethylamine (156 pL, 0.894 mmol). The reaction vial was capped and heated at
about 160 °C for about 30 minutes in a Biotage microwave. The reaction mixture was filtered
and the resin was washed with acetonitrile (4 mL). Filtrate was concentrated to dryness. The
crude product was purified via reverse phase HPLC (30 — 90 % acetonitrile, 30 minute ramp)
to give 10.2 ‘mg (10 %) of 4-{3-(3-chloro-4-isopropoxy-phenyl)-[ 1,2,4]oxadiazol-5-yl]-3-
methyl-pyridine.

LCMS (Table 1, Method ¢) R, = 2.70 min, m/z 330 (M+H)*; "H NMR (400 MHz, DMSO-d;) &
8.77 (s, 1H), 8.69 (d, 1H), 8.06 (d, 1H), 8.01 (dd, 2H), 7.39 (d, 1H), 4.83 (sept., 1H), 2.70 (s,
3H), 1.35 (d, 6H)

General Procedure E: Oxadiazole formation from an acid chloride

To a solution of 3-chloro-N-hydroxy-4-alkoxy-benzamidine (preferably 1 equivalent) in
pyridine is added a solution of an acid chloride (1-3 equivalents, preferably 2 equivalent) in
pyridine. The reaction mixture is heated at 60 — 100 °C (preferably 100 °C) for a period of 8 —
24 hours (preferably 20 hours). The solvent is removed under reduced pressure and the

residue is further purified by chromatography.

Exemplification of General Procedure E:

Preparation of 3-[3-chloro-4-(1-ethyl-propoxy)-phenyl]-5-o0-tolyl-[1,2,4]oxadiazole

NH, 0 -0
/
Cl \N'OH c yndme c
+
o
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about 100 °C overnight. The solvent was removed under reduced pressure and the crude
product was purified via SFC (CO,/pure MeOH; gradient: 5% hold for 0.5 min, ramp at 7.3%
to 50% over 6.5 min, hold at 50% for 1 min) to give 3-/3-chloro-4-(1-ethyl-propoxy)-phenyl]-
5-o-tolyl-[1,2,4]oxadiazole (16.5 mg, 18.5 %).

LCMS (Table 1, Method b) R, = 3.18 min, m/z 356.13 (M-H)’; '"H NMR (400 MHz, CHCl;) §
8.19 (d, 1H), 8.16 (dd, 1H), 8.01 (dd, 1H), 7.48 (m, 1H), 7.37 (d, 1H), 7.01 (d, 1H), 4.28 (m,
1H), 1.77 (m, 4H), 1.01 (t, 6H)

Preparation of 3-(3-chloro-4-isopropoxyphenyl)-5-(3-chloropyridin-4-yl)-[1,2,4]-

oxadiazole

Cl
NH rsro —
)\C' \ ~OH /u\é andme C'D)\N/ N N
o )\o

To a solution of 3-chloroisonicotinoyl chloride (about 2.6 mmol) (prepared by General
procedure F) in pyridine (5 mL) was added 3-chloro-4-isopropoxy-N-hydroxy-benzamidine
(300 mg, 1.31 mmol) (prepared by General procedure B). The mixture was heated at 100 °C
overnight. The solvent was removed under reduced pressure and the crude product was
purified via normal phase silica gel chromatography (0-50% ethyl acetate / heptane gradient
over 30 min) to give 3-(3-chloro-4-isopropoxyphenyl)-5-(3-chloropyridin-4-yl)-[1,2,4]-
oxadiazole (323 mg, 70.3 %).

LCMS (Table 1, Method b) R, = 3.88 min, m/z 349.04 (M-H)-; '"H NMR (400 MHz, CHCl) &
= 8.84 (d, 1H), 8.69 (d, 1H), 8.11 (d, 1H), 8.02 (d, 1H), 7.99 (dd, 1H), 7.02, (d, 1H), 4.69 (m,
1H), 1.44 (d, 6H)

General Procedure F: Formation of an acid chloride from an acid chloride

To an acid (preferably 1 equivalent) in a suitable solvent, such as dichloromethane,
dichloroethane (preferably dichloromethane) is added a chlorinating reagent such as thionyl
chloride, oxalyl chloride (preferably thiony! chloride) (1 — 100 equivalents, preferably 3
equivalents). The reaction mixture is stirred at 20 — 80 °C (preferably at about 23 °C) for a
period of 1 — 24 hours (preferably 3 hours). The solvent is removed under reduced pressure.

The crude product is dried under vacuum and then subjected General Procedure E.
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To 3-methylisonicotinic acid (100 mg, 0.729 mmol) suspended in DCM (2.5 mL) was added
thionyl chloride (260 mg, 2.188 mmol). The reaction mixture was stirred at room temperature
for about 3 hours. The solvent was removed under reduced pressure and the residue was dried

under high vacuum for 1 hour to give 3-methyl-isonicotinoyl chloride.

Preparation of 3-methyl-isonicotinoyl chloride

HO.___O Cl\__O
socl
O » N
| DCM |
~ ~
N N

To 3-chloroisonicotinic acid (413 mg, 2.62 mmol) was added thionyl chloride (SmL,68.5
mmol). The reaction mixture was stirred at room temperature for about 20 hours. The solution
was concentrated under reduced pressure and the residue was dried under high vacuum for 1

hour to give 3-chloro-isonicotinoyl chloride.

General Procedure G: Formation of aldehyde from nitrile

A mixture of a nitrile in a round bottom flask containing (0.9 - 1.2 equivalents, preferably 1.0
equivalents) in a suitable solvent such as dichloromethane or dichloroethane (preferably 1
dichloromethane) was cooled to between 0 °C and -60 °C (preferably -40 °C). A solution of
DIBAL (0.9 — 2.5 equivalents, preferably 2.0 equivalents) was added dropwise and then
stirred for 15 - 45 minutes (preferably 30 minutes), quenched with methanol, warmed to
ambient temperature and treated with a 10% solution of Rochelle’s salt. After extraction with
DCM the combined organic layers were stirred with dilute aqueous acid (preferably 1M
aqueous HCI). The layers were separated and the aqueous layer extracted with DCM. The
combined organic layers were washed with brine, dried over MgSO, or Na,SO,, filtered and

evaporated to dryness. The crude product is further purified by chromatography.
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To a 100 mL RBF equipped with septa cap outfitted with nitrogen inlet needle was charged
with 3-chloro-4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)benzonitrile (1.529 g,
3.27 mmol) in DCM (65.4 ml) to give an orange solution. The reaction mixture was cooled to
about -40 °C via acetonitrile-dry ice bath. DIBAL-H (3.60 ml, 3.60 mmol) was then added
dropwise at about -40 °C. The resulting mixture was stirred for about 2 hrs at about -40 °C.
Methanol (0.5 ml, 12.36 mmol) was then added dropwise to the reaction mixture at about -40
°C. The ice bath was removed and the reaction was left to warm to ambient temperature then
Rochelle's salt solution (60 mL) was added. The resulting mixture was stirred vigorously for
about 3 hrs. The aqueous layer was separated. The organic phase was washed with brine,
dried (MgSO,) and concentrated to give crude yellow oil. The residue was purified via
Analogix FC system using RediSep RS 120g column, with a gradient of 0-15%
EtOAc/Heptane over 40 min. at 40 mL/min then hold at 15% until all peaks eluted. Fractions
containing product were combined and concentrated to yield 3-chloro-4-(3-(3-chloro-4-
isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)benzonitrile (0.791 g, 2.09 mmol). "H NMR (400
MHz, CDCl;) d ppm 10.09 (s, 1H), 8.35 (d, J = 8.02 Hz, 1H), 8.21 (d, J = 1.90 Hz, 1H), 8.09
(s, 1H), 8.03 (dd, J = 8.56, 1.86 Hz, 1H), 7.94 (dd, J = 8.04, 0.79 Hz, 1H), 7.05 (d, J = 8.62
Hz, 1H), 4.69 (td, J = 12.05, 6.04 Hz, 1H), 1.45 (t, J = 6.80 Hz, 6H).

General Procedure H: Amination of aldehyde

A mixture of an amine (0.9 - 1.2 equivalents, preferably 1.1 equivalents), an aldehyde (0.9 -
1.2 equivalents, preferably 1.0 equivalents), a suitable reducing agent, such as polymer
supported sodium cyanoborohydride or sodium cyanoborohydride (preferably polymer
supported sodium cyanoborohydride )(1.5 - 3.0 equivalents, preferably 2.0 equivalents), acetic
acid (2 - 24 drops, preferably 6 drops) and a suitable solvent such as DCM or methanol
(preferably DCM) was stirred at ambient temperature for 4 - 72 hours, preferably 24 hours.
The crude product is further purified by chromatography.
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A 500-mL RBF was charged with 3-chloro-4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-
oxadiazol-5-yl)benzaldehyde (0.745 g, 1.975 mmol), ethyl 3-methylazetidine-3-carboxylate
(0.566 g, 3.95 mmol) (Tetrahedron Letter 1991, 32, 36, 4795-4798) and methanol (197 mi).
To this was added acetic acid (0.904 ml, 15.80 mmol). The resulting mixture was stirred at
ambient temperature for about 1 hr then sodium cyanoborohydride (0.095 g, 1.512 mmol) was
added in one portion. The reaction was stirred for about 17 hrs at ambient temperature. The
progress of the reaction was monitored by LCMS. The reaction was concentrated in vacuo to
give crude dark yellow oil. The residue was purified via Analogix FCC system using 120 g
Redi-Sep column, with a gradient of 0-40% EtOAc/Heptane over 45 min. at 50 mL/min then
held at 40% EtOAc until all peaks eluted. Fractions containing product were combined and
concentrated to yield 0.820 g (1.626 mmol) of colorless oil. The material was dissolved in
THEF (80 ml). To this was added NaOH (9.0 ml, 9.00 mmol) as 1N solution, followed by
MeOH (about 25 ml). The reaction was stirred at ambient temperature for about 3 hrs, after
which the LCMS showed that hydrolysis was complete. To the reaction mixture was added
HCI (9.0 mi, 9.00 mmol) as IN solution dropwise to neutralize the pH. The reaction mixture
was concentrated in vacuo then lyophilized to dryness. The crude white solid was triturated in
diethyl ether and DCM then filtered. The resulting solid was washed with copious amount of
water then oven-dried overnight to give 1-(3-chloro-4-(3-(3-chloro-4-isopropoxyphenyl)-
1,2,4-oxadiazol-5-yl)benzyl)-3-methylazetidine-3-carboxylic acid (0.377 g, 0.75 mmol) as
white solid. LCMS (Table I, Method a) R, = 1.81 min.; MS m/z: 476.15 (M+H)*."H NMR
(400 MHz, DMSO) 6 ppm 12.67-12.25 (m, 1H), 8.24-7.93 (m, 3H), 7.73-7.32 (m, 3H), 4.90-
4.76 (m, 1H), 3.69 (s, 2H), 3.43 (d, J = 6.51 Hz, 2H), 3.09 (d, J = 6.43 Hz, 2H), 1.45 (s, 3H),
1.35(d, J =5.75 Hz, 6H).

General Procedure I: Alkylation of indole with acrylate

To a solution of an indole (0.9 - 1.2 equivalents, preferably 1.0 equivalents) in a suitable
solvent such as acetonitrile at 60 °C was added an acrylate (1.0 - 2.0 equivalents, preferably
1.5 equivalents) and a base such as DBU (0.3 - 1.0 equivalents, preferably 0.5 equivalents).

The mixture was stirred at about 50 °C overnight. The solvent was removed under reduced
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Examplification of General Procedure I:
Preparation of tert-butyl 3-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)-
1H-indol-1-yl)propanoate

-0

j\D/L Cw ™ TS — XD*FQW%

To a solution of 3-(3-chloro4-isopropoxyphenyl)-5-(1H-indol-4-y1)-1,2,4-oxadiazole (5.6 g,
15.83 mmol) in acetonitrile (55.9 ml) at about 60 °C was added tert-butyl acrylate (3.45 ml,
23.74 mmol) drop wise, followed by DBU (1.193 ml, 7.91 mmol). The mixture was stirred at
about 50 °C overnight. The solvent was removed under reduced pressure and the crude
product was dissolved in DCM (150mL), washed with brine (3x100mL) dried over MgSO,,
filtered and solvent removed under reduced pressure. Re-crystallization from 30-60°C
petroleum ether gave terz-butyl 3-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)-
1H-indol-1-yl) propanoate (5.42 g, 69.6 %). LCMS (Table 1, Method b) R; = 3.03 min, m/z
482.26 (M+H)".

General Procedure J: Alkylation of indole with bromide

To a solution of an indole (0.9 - 1.2 equivalents, preferably 1.0 equivalents) in a suitable
solvent such as DMF was added NaH (0.9 - 1.2 equivalents, preferably 1.1 equivalents). After
about 15 min an alkyl bromide (0.9 - 2.0 equivalents, preferably 1.5 equivalents) was added
and the reaction mixture was heated to about 50 °C. After about 24h the reaction mixture was
cooled to ambient temperature, evaporated to dryness and the crude product is further purified

by chromatography.
Exemplification of General Procedure J:

Preparation of tert-butyl 4-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)-
1H-indel-1-yl)butanoate
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To a solution of 3-(3-chloro-4-isopropoxyphenyl)-5-(1H-indol-4-yl)-1,2,4-oxadiazole (0.100

g, 0.283 mmol) in DMF (0.999 ml) was added NaH (0.012 g, 0.311 mmol). After about 15
min tert-butyl 4-bromobutanoate (0.095 g, 0.424 mmol) was added and the reaction mixture
was heated to about 50 °C. After about 24h the reaction mixture was cooled to ambient
temperature, concentrated in vacuo and purified by chromatography on silica gel (eluting with
EtOAc/Hep) to provide tert-butyl 4-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-
yD)-1H-indol-1-yl)butanoate (0.135 g, 93%) as a colorless oil that solidified on standing.
LCMS (Table 1, Method ¢) R, = 3.50 min, m/z 496 (M+H)".

General Procedure K: Deprotection of tert-butyl ester

To a solution of a tert-butyl ester (0.9 - 1.2 equivalents, preferably 1.0 equivalents) in a
suitable solvent such as DCM was added trifluoroacetic acid (15 - 25 equivalents, preferably
20 equivalents. The mixture was stirred at ambient temperature for about 8 hr. The solvent
was removed under reduced pressure and crude product is further purified by chromatography

or recrystallization.

Examplification of General Procedure K:
Preparation of 3-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)-1H-indol-1-

yl)propanoic acid

N0
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To a solution of tert-butyl 3-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)-1H-
indol-1-yl) propanoate oxadiazole (5.25g, 10.89 mmol) in DCM (136 ml) was added
trifluoroacetic acid (16.78 ml, 218 mmol). The mixture was stirred at ambient temperature for
about 8hr. The solvent was removed under reduced pressure and the solid residue was
triturated with ether to give 3-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)-1H-
indol-1-yl)propanoic acid (4.35g, 93.0 %). LCMS (Table 1, Method b) R, = 3.03 min, m/z
356.13 (M-H)’; '"H NMR (400 MHz, DMSO) § 12.39 (s, 1H), 8.13 (m, 1H), 8.07 (m, 1H), 8.00
(d, H), 7.94 (d, 1H), 7.7 (d, 1H), 7.41 (m, 2H), 7.18 (d, 1H), 4.84 (s, 1H), 4.53 (td, 2H),

2.82 (td, 2H), 1.36 (d, 6H).
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3- Chl or 0- 4- Met hoxy- i sopropoxy- benzonitrile (A (9S)-
phenyl - acetic acid Cvral No-- | 401 P 3-(3-Chl oro-4-
i sopropoxy- phenyl)-5-((S)- nethoxy- phenyl- nethyl)-

i - razaol. 7 (MtH) + A. 73
E’{.fe Eﬁﬁag%,%?ﬁ%mrle % 6%%%%%}? -&géﬁ?gﬁ? rile (A) 3- Phenoxy-
rj" p@piligrp'wqugﬁqﬁowial is added an aryl fluoride or bromide (preferably fluoride) (0.9 -

1.2 equivalents, preferably 1.0 equivalents), an amine (0.9 - 1.5 equivalents, preferably 1.1
equivalents) potassium carbonate (1.5 - 3.0 equivalents, preferably 2.0 equivalents) and a

suitable solvent such as DMF or DMA (preferably DMF). The reaction vial is capped and
heated with cooling at 140 - 200 °C (preferably 160 °C for (15 — 45 minutes (preferably 30

minutes). The crude product is further purified by chromatography.

Examplification of General Procedure L:
Preparation of (1R,3S)-3-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-
yl)phenylamine)cyclopentanecarboxylic acid

o CO,H

cl N COH cl -0 ;
. 9! | ¢ |
o F o OHN" o N
H

3-(3-Chloro-4-isopropoxyphenyl)-5-(4-fluorophenyl)-1,2,4-oxadiazole (360 mg, 1.082 mmol),
(1R,3S)-3-aminocyclopentanecarboxylic acid (154 mg, 1.190 mmol), potassium carbonate
(329 mg, 2.380 mmol) and DMF (2 ml) was heated with cooling at 160 °C on the Biotage
microwave for 30 minutes. The mixture was diluted with DMSO (6 ml) and MeCN (8 ml),
filtered and divided into 8 aliquots for purification by molecular ion directed LCMS. The
fractions were combined and evaporated to afford a pale brown solid that was dried in vacuo
at about 60 °C for about 3 hours. This gave (1R,3S)-3-(4-(3-(3-chloro-4-isopropoxyphenyl)-
1,2,4-oxadiazol-5-yl)phenylamino)cyclopentanecarboxylic acid (212 mg, 0.480 mmol, 44.3 %
yield) as a pale brown solid. LCMS (Table 1, Method a) Rt = 3.49 min, m/z 440.20 (M-H)-.
1H NMR (400 MHz, DMSQ3 ppm 4.81 (s, 1H), 3.96-3.76 (m, 1H), 2.78 (s, 1H), 2.42-2.25
(m, 1H), 2.12-1.95 (m, 1H), 1.89 (d, J = 7.72 Hz, 2H), 1.73-1.61 (m, 1H), 1.61-1.48 (m, 1H),
1.39-1.30 (m, 7H), 12.22-12.07 (m, 1H), 6.73 (d, J = 8.82 Hz, 2H), 6.87-6.79 (m, 1H), 7.36 (d,
J=8.63 Hz, 1H), 7.87 (d, ] = 8.59 Hz, 2H), 7.98 (ddd, J = 9.78, 1.97, 1.06 Hz, 2H).

General Procedure M: Mitsonubu of alkyl bromide and phenol

Triphenylphosphine (0.9 - 1.2 equivalents, preferably 1.0 equivalents) in a suitable solvent
such as THF was cooled to 0 °C by ice-bath. After stirring for 15 min, diisopropyl
azodicarboxylate (0.9 - 1.2 equivalents, preferably 1.0 equivalents) was added dropwise over
5 min. The reaction mixture was stirred at 0 °C for 30 min. Then a phenol (0.9 - 1.2
equivalents, preferably 1.0 equivalents) and an alkyl bromide (0.9 - 1.2 equivalents, preferably

0.9 equivalents) in a suitable solvent such as THF were added to the mixture, keeping the
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-a@d the crude product is further purified by chromatography.

Exemplification of General Procedure M:

Preparation of benzyl 4-(2-tert-butoxy-2-oxoethoxy)benzoate
© O\Bn

= O\Bn

Br\/ﬁ\ok —_ o)
o M K

In a 100 mL round bottomed flask benzyl 4-hydroxybenzoate (1.445 g, 6.33 mmol) and

OH

potassium carbonate (4.17 g, 30.1 mmol) in acetone (100 ml) were combined. Tert-butyl 2-
bromoacetate (0.908 ml, 6.03 mmol) was added dropwise. The solution was stirred at 65°C
overnight. The solution was cooled then, the reaction mixture was filtered through a sintered
glass funnel. The filtrate was concentrated to afford pale yellow oil, which was purified via
silica gel chromatography (40 g, 30% EtOAc:Heptane) to afford benzyl 4-(2-tert-butoxy-2-
oxoethoxy)benzoate (2.06 g, 5.90 mmol, 98 % yield) as colorless oil. LC/MS (Table 1,
Method a) R, =4.31 min.

General Procedure N: Debenzylation

A high-pressure flask was charged with palladium on carbon (0.9 - 1.2 equivalents, preferably
1.0 equivalents), then a suitable solvent such as MeOH (200 ml), then a benzoate ester (50 -
70 equivalents, preferably 60 equivalents) were added. The resulting suspension was allowed
to shake under an atmosphere of hydrogen (35 Psi) at ambient temperature for 2 hrs. The
mixture was filtered through Celite® and the colorless filtrate was concentrated to afford the

product.

Exemplification of General Procedure N:

Preparation of 4-(2-tert-butoxy-2-oxoethoxy)benzoic acid

O OH
Hy

o\)?\ 0J< O\)?\OJ<
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Ns 3-(3-Chloro-4- isopropoxy- phenyl)-5-(3-
t hi ophen-2-yl - propyl)- [1, 2,4]oxadi- azole 2.84 (b)

w@eB8AH7¢3M-H) A. 76 3- Chl oro-4- isopropoxy- benzpel/U82002025602

(A) 1-Acetyl- piperidin e-4- carboxyli c acid N.-0 .1,
40N 1-144343- Chl oro-4- isopropoxy- phenyl)-
AL, 00] okadhigh-gresdurss- flagk-  paperhadied- thyrl I bergyhafdheert-butoxy-2-

%x&%o&ﬂ?}eé&ﬁ %&6'_%-5 02 n%ang{«;tﬁdno ﬁﬁluﬁ%ﬁ%%ron (0.320 g,
acl c uct naz

0.301 mmol) was added, the resulting suspension was allowed to shake under an atmosphere
of hydrogen (47 Psi) at room temperature for 6 h. The mixture was filtered through Celite®,
the colorless filtrate was concentrated to afford 4-(2-tert-butoxy-2-oxoethoxy)benzoic acid
(1.5 g, 5.95 mmol, 99 % yield) as pale yellow solid. LC/MS (Table 1, Method a) R, = 3.03
min.; MS m/z: 251.30 (M-H)". 1H NMR (400 MHz, Solvent d-DMSO) ppm 7.88 (d, J = 8.99
Hz, 2H), 6.98 (d, J = 9.00 Hz, 2H), 4.75 (s, 2H), 1.43 (s, 9H).

General Procedure O: Deprotection of a protected 1,2 diol

To a solution of protected diol (0.9 - 1.2 equivalents, preferably 1.0 equivalents) in a suitable
solvent such as THF was added a solution of 1M HCI (1.5 — 2.5 equivalents, preferably 2.0
equivalents). The mixture was heated to 70 °C for about 2 h. After cooling to ambient
temperature a solution of an aqueous base such as IM NaOH was added and the reaction
mixture was concentrated in vacuo. The resulting solid was washed with copious amounts of

water and dried in vacuo to provide afford the product.

Exemplification of General Procedure O:
Preparation of 3-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-
yl)phenoxy)propane-1,2-diol

j@**@ oL —»M@*

3-(3-chloro-4-isopropoxyphenyl)-5-(4-((2,2-dimethyl-1,3-dioxolan-4-yl)methoxy)phenyl)-
1,2,4-oxadiazole (0.1 g, 0.225 mmol) and p-toluenesulfonic acid monohydrate (8.55 mg,
0.045 mmol) were added in methanol (2.4 mL). The reaction mixture was heated at 70 °C for
16 hr. The solution was cooled, methanol (1.5 mL) was added to the mixture and
recrystallized, the resulted suspension was filtered, the solid was washed by abundant water to
afford 3-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenoxy)propane-1,2-diol
(0.08 g, 0.198 mmol, 88 % yield) as white solid. LC/MS (Purity QC) R, = 2.97 min.; MS n/z:
405.18 (M+H)". 1H NMR (400 MHz, Solvent d-DMSO) ppm 8.16-8.09 (m, 2H), 8.05 (d, J =
2.13 Hz, 1H), 7.99 (dd, J = 8.64, 2.15 Hz, 1H), 7.38 (d, J = 9.05 Hz, 1H), 7.25-7.16 (m, 2H),
5.03 (d, J = 5.19 Hz, 1H), 4.87-4.78 (m, 1H), 4.72 (t, J = 5.68 Hz, 1H), 4.15 (dd, J = 3.97,
10.01 Hz, 1H), 4.01 (dd, J = 6.20, 10.03 Hz, 1H), 3.84 (dt, J = 4.04, 5.69, 5.91 Hz, |H), 3.47
(t,J =5.84 Hz, 2H), 1.35 (d, J = 6.03 Hz, 6H).

61



3- Chl or o- 4-

I sopropoxy- benzonitrile (A (3, 5-

NN-O/ O N*
i sopropoxy- phenyl)-5-(3,5- di PCTIUR2907/025602

phenyl) - acetic acid D fluoro-
WR2{08A0T3F®OT 0- 4-
benzyl)- [1, 2, 4] oxadi -
3-Chl oro-4- isopropoxy- benzonitrile (A) 4-0xo0-4-

Jabley Utiliing Generabliiodedyres /
4-1i sopropoxy- phenyl) -
- pr opan-

phenyl

azol

-5-y1]-1-
(MrH) A 79

Taldlel Ao Egantples masjsrusipe Gpnerbldtionsdires €I K (pheme 2)

The letter in parentheses below the nitrile precursors indicates the General Procedure by

which the nitrile precursor was made.

azole 2.75 (b) 365 (M+H) A. 78

"igrN 110, 343-(3-Chloro-
[1, 2, 4] oxadi -
1-one 2.64 (b) 371

-0
//N \ _OH Acid or I />—R'
R_Ejﬁi]/// NH,OH _ Acid Chloride XN
X/ General General X/
Procedure Procedure
DorE
.o s Acid or .
Ex# | Nitrile acid Product Name R/min mfz
precursor | . - de (method)
3-(3-Chloro-4-
S_Slh 10:3_41 2- cyclopropylmet 340
YC'OPTOPYH Methy- N2 hoxy-phenyl)- | 2 94 (b
A.l | methoxy- |, 94 (b)
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) N = 306
A.31 [isOpropoxyy  -3- /]\ phenyD-5- | 357 (a)
benzonitrile|carboxyli o isoxazol-3-yl- (M+H)'|
(A) c acid [1,2,4]oxadi-
azole
3-(3-Chloro-4-
3-Chloro4-|  3- N9 LSOProPOXY
- o 2 phenyl)-5-(2- 297
A.32 [isopropoxy-Methoxy- N 3.43 (a)
. .. . 0 methoxy- . o
benzonitrile{propionic )\0 \ ethyl)- (M+H)
(&) acid [1,2,4]oxadi-
azole
4-[3-(3-Chloro-
3-Chloro-4- N0 == | 4-isopropoxy-
: L | \ 316
A.33 [isopropoxy+lsonicotin] ¢ A phenyl)- 3.76 (a)
benzonitrile] ic acid | _L_ [1,2,4]0xadi- (M+H)
(A) azol-5-yl]-
pyridine
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(A) acid N--

Ol, a

0 5-Butyl-3-(3-

chl or o- 4-

i sopropoxy- phenyl)- [1,2, 4] oxadi- azole 2.81 (b) 295

W@ koB 763589 3- Chl or o- 4-

i sopropoxy- benzoni triPET/{$002025602

Met hyl - butyric acid NO I/ CI 0 5-sec-Butyl -3-
(3-chloro-4- isopropoxy- phenyl)- [1, 2 4]oxadi- azole
2.82 (b) .29% AlcMtéir Ex # Nitrile|precursor |Acid ar
geied NtElei de JBgoduct Nepggaide/ min (nmetpgy ni| B/mindo
precursor . (method)
chloride
3-(3-Chloro-4-
N—C ;
i | | isopropoxy-
A34 ?s;?gg;- Cyclopro °'j©/l\u/>\£ phenyl)-5- | 8 (@ 293
. _aceti .88 (a
benzonitrile pyl af:etlc /I\o cyclopropylmet (M+H)'
(A) acid hyl-
[1,2,4]oxadi-
azole
3-[3-(3-Chloro-
3-Chloro-4- 4-isopropoxy-
A INicotini N—C, —N henyl)- 316
A.35 [isopropoxy-Nicotinic o D { phenyl)- | 237 (f)
benzonitrile] acid N /7| [1,2,4]oxadi- (M+H)?
(A) )\o azol-5-yl}-
pyridine
2-[3-(3-Chloro-
3-Chloro-4-|Pyridine- 4-1sOpropoxy-
isOpropoxy4  2- N2 N= henyl)- 316
A.36 propox ) o | ) \ ) phenyl)- 1 2.10 (f) |
benzonitrilelcarboxyli N [1,2,4]oxadi- (M+H)
(A) ¢ acid )\o azol-5-yl}-
pyridine
0 3T(3—Chloro—4-
_3-Chloro-4— ” 21-] | . | }@ 1;oprolp05xy- 399
A.37 [ISOPropoxy- et yl- N phenyD)-5-0- | 2 62 ®
benzonitrile| benzoic /Lo tolyl- (M+H)'|
(A) acid [1,2,4]oxadi-
azole
4-[3-(3-Chloro-
3-Chloro4-  3- N—0, —. | 4-isopropoxy- 330
A.38 [isopropoxy~ Methyl- o L7 phenyl)- | 2,70 (f) |
benzonitrilefisonicotin /I\ [1,2,4]oxadi- (M+H)
(A) ic acid ° azol-5-yl]-3-
methyl-pyriding]
3,5-Bis-(3-
3-Chloro- ’
3-Chloro-4- O, chloro-4-
A.39 isopropoxy—isop‘r‘(;pox OD/LN/ o>“ isopropoxy- | 281 ® 407
benzonitrile] benzoic /Lo o phenyl)- (M+H)'|
(ay PR [1,2,4]oxadi-
acid azole
0 [3.—(3-Chloro—4-
3-Ch]oro—4- o | />_N/ isopropoxy- 282
A40 fisOpropoxyt. N phenyl)- | 203 (f)
benzonitrile, /Lo [1,2,4]oxadi- (M+H)"
(A) azol-5-yl]-
dimethyl-amine
5-Benzyl-3-(3-
N—C,
i iﬁfﬁf{f&ﬁl Phenyl- C.D/LN’ isf:;,'fg;;;_ s |
" Ibenzonitrile a::it(llc )\o phenyl)- . (M+H)"
(A) [1,2,4]oxadi-
azole
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3-Chl oro-4- isopropoxy- benzonitrile (A) 3- Mthyl-
butyric acid a co NNO 3-(3-Chloro-4- isopropoxy-
w@b@apresse- i sobutyl - [1, 2, 4] oxadi - azol e 2. 80P¢DHYSADF025602

(MrH) + A .91 3-Chl oro-4-

I sopropoxy- benzonitrile (A

Hexanoic acid N--0/ O N 3-(3-Chloro-4- i sopropoxy-
phenyl)-5- pexgsadr| [ 1, 2, 4] oxadi - ajole 2.92 (bII)k 309
i) +TViArilsD |3 i o 0- 4- preaReopoxy bexggai tiiffdmnios .
4- t efRTECUA MeadE bony! am i no- benzoic acid |(method)
3-(3-Chloro-4-
3-Chloro-4- isopropoxy-
: . N—C, 315
A.42 [isopropoxy- Benzoic o ] ) phenyD)-5- {2 50 (f)
benzonitrile] acid D/LN phenyl- (M+H)"
(A) /Lo [1,2,4]oxadi-
azole
o 3-[3-(3-Chloro-
N .
) | - ) 4-isopropoxy-
'3Chloro-4 Pyridin c K phenyl)- 330
A.43 [isopropoxy+  3-yl- 7 N\ | [1.2.4)0xadi- | 2:03 (B
benzonitrile] acetic = - (M+H)'|
(A) acid azol-5-
ylmethyl]-
pyridine
4-{2-[3-(3-
—O,
3-Chloro4{ , 32 | (D~ | Chlorod-
: Pyridin- N 1SOpropoxy- 344
A.44 [ISOPropoxy- 3-yl- \_/" phenyl)- 2.15 () |
benz(?;:)l trile propionic /T\ [1,2,4)oxadi- (M+H)
acid azol-5-yl]-
ethyl }-pyridine
N—O, 3-(3-Chloro-4-
3- a |7 isopropoxy-
s e Ci e | o
. T - ] 14
benzonitrile methy.l J\ FF rifluoromethyl & )"
(A) benzoic phenyl)-
acid [1,2,4]oxadi-
azole
N—O, 3-(3-Chloro-4-
3-Chloro4-f 4- a ! 7 isopropoxy- 309
A.46 [isopropoxy- Methyl- phenyl)-5-(3- { 2 90 (b)
lbenzonitrile[pentanoic /L methyl-butyl)- (M+H)'|
(A) acid [1,2,4]oxadi-
azole
=0, 3-(3-Chloro-4-
) 1 ) P isopropoxy-
3-Chloro4{ 33- | @ Nj\ e . -
A.47 [isopropoxy-Dimethyl dimethyl- | 2-88 (b)
benzonitrile| -butyric (M+H)'
(A) acid /(L propyh)-
[1,2,4]oxadi-
azole
N0 3-(3-Chloro-4-
- - | i -
_3 Chloro-4 | @ 7 1SOpropoxy 323.20
A.48 [isopropoxy-{Heptanoi phenyl)-5- [ 3,01 (b)
benzonitrile| c¢ acid /t hexyl- (M+H)'
(A) [1,2,4]oxadi-
azole
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ON 1/1 144343- Chl or o- 4-
[1, 2, 4] oxadi -
WO 20084356 |

3- Chl or o- 4-

azol

-5-y1J-

phenyl

1 -

I sopropoxy- phenyl) -
carbam c acid
ester 2.90 (b) 430 (MI-H+ A 93 PCT/US2007/025602
i sopropoxy- benzonitrile (A

-3 Cyano-

benzoic acid NO ci 01 Ni \\ N 343-(3-Chloro-
4-1 sjopr opoxYaciieilyl) - [1, 2, 4] oxadi - azol-5-)%&-.
pepzorlYittile| ¢ 2,81 [(b) NatgaletA 94 B- Chigpeo- 41 Rvmin |
i SOpPEPRAESer Qﬁ@g@pltrile (A) 4-Cyaho- benzoi ¢msthag)
NG44 3-(3+Ch-oF 4 iscprcp“xy ey
[1, 2, 4] oxadil- azol-5 yl] zon| ?F sChlorpyd- b) Notle C
3-Chloro-4-| 4,4,4- 1SOpropoxy-
A.49 [isopropoxy-Trifluoro phenyl)->- 2.68 (e) 34
. ] T -tri | 2.68 (e
benzonitrile] butyric (3’3’3r mfll;l_ oro (M-HY
(A) acid i propyL-
(1,2,4]oxadi-
azole
N/O 3-(3-Chloro-4-
3-Chloro-4- %\ isopropoxy-
: Methoxy- 283
A.50 fisopropoxy- . . phenyl)-5- | 2 40 (b)
benzonitrile acid methoxymethyl (M+H)'
(A) /L -[1,2,4]oxadi-
azole
_o 3-(3-Chloro-4-
N .
3-Chloro-4-|Methylsu >_‘\ 15(})]pro;;;));y- 299
A51 [isopropoxy{ Ifanyl- T e bollfanv | 255 ®)
benzonitrile| acetic myethyl- y (M+H)'
- (&) acid [1,2,4]oxadi-
azole
N/O 3-(3-Chloro4-
3-Chloro-4- />\\ isopropoxy-
. Ethoxy- y 297
A.52. [lSOPOPOXY | i *T\| phenyd-s- 251 (b)
enzonitrile acid o ethoxymethyl- (M+H)’|
(A) /I\ [1,2,4}oxadi-
azole
3-(3-Chloro-4-
3 1 @- N2 isopropoxy-
3-Chloro-4-4y p oxy| © N/%\o phenyl)-5-(2- 327
A.53 ;)sopropp x{— ethoxy)- -\~o methoxy- 2.35 (b) (M+H)'
enzonitrile : \ +
(A) ace.tlc /L ethoxymethyil)-
acid [1,2,4]oxadi-
azole
3-(3-Chloro-4-
) {Tetrahydr, iSopropoxy-
;’>Chlor0-4 o-furan- N—O phenyl)-5- 308
A.54 fisopropoxy{ o ! />~{j (tetrahydro- | 237 (€)
benzonitrile . N o (M-HY
(A) carboxyli /L furan-2-yl)-
c acid o [1,2,4])oxadi-
azole
3-(3-Chloro4-
3-Chloro _4_Tetrahydr N, isopropoxy-
: o-furan- )‘O phenyl)-5- 309
A.55 [ISOpPropoxyy 5 N (tetrahydro- | 243 (b)
benzonitrile . /L y (M+H)'
(A) carboxyli furan-3-yl)-
¢ acid [1,2,4]oxadi-
azole
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40 A. 95 3-Chl oro-4- isopropoxy- benzonitrile (A 3-

Di met hyl am no- benzoic acid O Ns N.-. / 134343-
w@hd08/0m6386 | sopr opoxy- phenyl)- [1, 2, 4] oxadi - PCT/US2007/025602
azol -5-y1] - phenyl }- dinmethyl-amne 2.94 (b) 358
(MrH)+ A 96 3-Chlqgro-4- isopropoxy- benzonitrile (A)
Bi phenyl - 41%kidgdetic acid Nit it N-O 5-Bi phenyl -/4-
ik et AVtEIS. (3. qahllor o- 4prh@per opoxy- phey! ) { B/min G,
| 2, 4]PESEAEIOF | aqoha (2. 93 (b) (method)
o 3-(3-Chloro-4-
3-Chloro-4-|Cyclopro 'l > 9 isopropoxy-
A.56 [isopropoxy- panecarb © W phenyl)-5- | 2,61 (b) 279
benzonitrile] oxylic /Lo cyclopropyl- (M+H)'
(A) acid [1,2,4]oxadi-
azole
N—O, 3-(3-Chloro-4-
'3-Chloro—4— Cyclobut o l 7 isopropoxy- 293
A.57 [ISOPIOpPOXy-. . o /]\ phenyD-5- 1275 (b)
benzonitrilex lic acid o cyclobutyl- (M+H)?
@ [ [1,2,4]oxadi-
azole
N—0, 3-(3-Chloro-4-
3-Chloro-4- I /H || isopropoxy-
: Cyclopen| @ 307
A58 lsopmpoxy—tafleca?bo )\ D/L” phenyl)-5- 12 86 (b) |
benzonitrilex lic acid o cyclopentyl- (M+H)
@ [V [1,2,4]oxadi-
azole
3-(3-Chloro-4-
;’:-Chloro—4- Cyclopen N0, isopropoxy- 371
A.59 [isopropoxy- tyl-acetic o I, phenyl)-5- | 2 95 (b)
. |benzonitrile] acid N cyclopentylmet (M+H)"
(A) )\o hyl-[1,2,4]
oxadi-azole
3-(3-Chloro-4-
3-Chloro-4- N isopropoxy-
X Cyclohex 2 321
A.60 [SOPropoxy- al)llecarb o C'D/LN@ phenyl)-5- | 296 (b)
benzonitrileX lic acid )\o cyclohexyl- (M+H)?
@ {7 [1,2,4]oxadi-
azole
3-(3-Chloro-4-
3-Chloro-4- Cyclohex O isopropoxy- 335
A.61 [SOPropoxy- yl-acetic o | 4 phenyD)-5- | 304 (b)
benzonitrile] d A N cyclohexylmeth (M+H)'|
(A) o 0 yI-[1,2,4]oxadi-
azole
3-(3-Chloro-4-
1 1- N—0, isopropoxy-
?‘C*:'O’O:‘_ Methyl-| o (>~ | phenyly-s-(1- 203
A.62 [ISOPTOPOXY7, o hrop )\ " methyl- 2.76 (b) 4
benzonitrile (M+H)
(A) anecarbo 0 cyclopropyl)-
xylic acid [1,2,4]oxadi-
azole
3-(3-Chloro-4-
) 1 2- N—O isopropoxy-
A3 ?ng;:)‘:gs Methyl- | o l N/>~<< pheny-5-(2- | . 293
> lbenzonitrilel’Y¢ OPTOP /L methyl- - (M+H)'
(A) anecarbo o cyclopropyl)-
xylic acid [1,2,4]oxadi-
azole
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405 (M+H) + Ex # Nitrile precursor Acid or acid
chloride Product Nane Rt/mn (nmethod) ink A 97
WQ200R8I006366 4- | sopropoxy- benzonitrile (A) (4- BXTESI091/025602

am no- phenyl)- acetic acid N--0 rd.,/ ITW . /I-
{44343- Chloro-4- jsopropoxy- phenyl)- [1,2, 4]oxadi-
azo | -5- yl mathwdd|- phenyl }- dinmegjhyl-am ne|2. 78 (|b)
{2 [(\WitrleA |98 o ahl or 0-phoddGOPT OP )xy-NAQ,eJ}zoniRtF‘i“F:ie mlz
(A) [(PrecPFET phtyride (method)
3-(3-Chloro4-
3-Chloro-4-{  3- N iSopropoxy-
X I
A.64 [isopropoxy- Ethoxy- \/@/k%\—o phenyl)-5-(2- | 3 53 (b) S
benzonitrile|propionic /I\o \— | ethoxy-ethyl)- +H)*
(A) acid [1.2,4])oxadi-
azole
(8)-5-[3-(3-
(5)-5- Chloro-4-
3-Chloro-4- Oxo- N0 crral | ]SOPrOPOXY-
) pyrrolidinl | )(l 321
A65 [ISOPTOPOXYT 5 ] ) U ¥ phenyl)- 1 1.88 (e)
benzonitrile carboxvli o {1,2,4]oxadi- (M-HY
(A) : yi azol-5-yl]-
acid pyrrolidin-2-
one
(R)-5-[3-(3-
(R)-5- Chloro4-
3-Chloro4- Oxo- N0, et | ]SOPrOpOXY-
- 1 o I 321
A.66 [isopropoxy-pyrrolidin D/L o phenyl)- | 1,90 (e)
benzonitrile] e-2- )\o [1,2,4]oxadi- (M-HY
(A) carboxyli azol-5-yl]-
c acid pyrrolidin-2-
one
N—C, 5-
- i o ’ />“\
3 Chloro4 Benzylox )\‘D/kn ) Benzyloxymeth 359
A.67 [isopropoxy- y-acetic o yl-3-(3-chloro-| 2 70 (b)
benzonitrile] acid 4-isopropoxy- (M+H)"
(A) phenyl)-(1,2,4]
oxadi-azole
3-(3-Chloro-4-
) |y K B isopropoxy-
'3 Chloro-4-|1-Phenyl b ﬁ‘p phenyl)-5-(1- 355
A.68 [isopropoxy-cycloprop| ¢ g shenyl- 2.88 (b)
benzonitrile{ anecarbo /l\ (M+H)'
(A)  [|xylicacid|” ° cyclopropyh)-
[1,2,4]oxadi-
azole
ol 3-(3-Chloro-4-
3-Chloro-4-| (S)-2- S {SOPTOPONY
A c phenyl)-5-((S)- 357
A.69 [isopropoxy- Phenyl- )\ N 1-phenyl- | 2-94(b)
benzonitrile] butyric o (M+H)'|
@A) | acid propyD)-
[1,2,4]oxadi-
azole
-0 3-(3-Chloro-4-
;S—Chloro-4- 4-Phenyl- L7 1sOpropoxy- 357
A70 [isopropoxy{ iy oo | L phenyl)-5-(3- | 2 88 (b)
benzonitrile] acid © phenyl-propyl)- (M+H)'
(A) ' [1,2,4]oxadi-
azole
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nhenyl)- ' acetic acid ii-0t, .ONit it

3-(3-Chl oro-4- isopropoxy- phenyl)-5-(4- phenoxy-
whewswigse [ 1, 2, 4] oxadi - azole 2.92 (b) 421 ( MHPOT/BSHB7/025602

3-Chl oro-4- isopropoxy- benzonitrile (A) (4- Benzyl ox

L' - phenyl)- acetic acid NO C 0" N /[ 5-(4-

Benzyl OXY- tbglg;y(;lr) -3-(3- chloro-4-]isopropoxy- .
pheny I le1 )2 jdhoxadi - agghgt2. 89 (b) MaR (MH/mMnl0g, .
3- CHIPSAUsPr | Lganidpoxy- benzonitril|e (A) Naphifeghed
ef—H—y—acetic
4 3-(3-Chloro-4-
(R) o \ o isopropoxy-
- -0 b N
"J’-Chloro-4- Methoxy-| o | 2 phenyl)-5-((R) 350
A.71 [SOpropoxy- phenyl- )\ methoxy- | 2.72 (b)
benzonitrile acetic o phenyl- (M+H)']
(A) . methyl)-
acid y
f1,2,4]oxadi-
azole
3-(3-Chloro-4-
(S)- | oo isopropoxy-
_3-Chloro—4- Methoxy- . N”c; o phenyl)-5-((S)- 359
A.72 [ISOPropoxy- phenyl- D/LN methoxy- 2.72 (b)
benzonitrile " A phenyl- (M+H)'
acetic °
(A) id methyl)-
act [1,2,4]oxadi-
azole
o 3-(3-Chloro4-
3-Chloro-4- 3- L 2 : 1SOpropoxy-
A.73 psopropoxy-{Phenoxy- J\OD/R)\\‘° phenyD)-5-(2- | 2 72 (e) 358
benzonitrilelpropionic © @ phenoxy-ethyl)- (M-Hy
(A) acid [1,2,4]oxadi-
azole
Furan-2-
carboxylic acid
[(Furan- B
3-Chloro-4|  2- e, |3 (3chlorod-
: a NN isopropoxy- 362
A.74 [isopropoxy-carbonyl) )\ A phenyl)- 2.20 (b)
benzonitrile] -amino]- ° 7S . (M+H)'|
(A) acetic # | [1,2,4]oxadi-
acid azol-5-
ylmethyl]-
amide
3-(3-Chloro-4-
4- N—O, isopropoxy-
iocplr‘:)‘gg:; Thiophen C'D/M’ phenyl)-5-(3- 363
AT ) enzonitite 2" A )= | thiophen-2-yl-| 284 (b) (M+H)]
(A) butyric = propyl)-
acid [1,2,4]Joxadi-
azole
1-{4-[3-(3-
Chloro-4-
3-Chloro4 ACE!- — » | isopropoxy-
- piperidin i ,}-CN 364
A.76 [isopropoxy{== " " )\DD/LN ~ phenyl)- 226 (b)
benzonitrile] . o [1,2,4]oxadi- (M+H)']
carboxyli
(A) . azol-5-yl]-
c acid
piperidin-1-yl}-
ethanone
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acid NN--0 1 O N 4,41 3-(3-Chloro-4- isopropoxy-

phenyl ) -5- napht hal en-1- ylnethyl- [1,2,4]oxadi- azole
wQ2@3/0(d356 379 (M+H) A. 101 3- Chl or 0- 4- i sopr opoORGF/US2007/025602
benzonitrile (A Naphthal en-2-yl- acetic acid N---0
11110 O N 3-(3-Chloro-4- isopropoxy- phenyl)-5-
naphf hal en- 3-a¢id gt hyl - [1, 2, 4]oxaC|- azole 4.87 (b

249 [ Mgl 1102;43- Chl or opfba uetsopropoxyNa,h@nzcr#m“I € m/;

(A) PRICSHST.| parhexy! -1 ¢ acifd -c) a1l (fmethad)y \
13- 3-Chl-ore—4—50propexy
v 3-(3-Chloro-4-
1 B5- N,’° isopropoxy-
?S;C}I‘L‘;rg;_ Difluoro- CD/LN’ phenyl)-5-(3,5- 365
ATT i)er?zonitrile phenyl)- )\ o F difluoro- 27> ) (M+H)
(A) acetic . benzyl)-
acid [1,2,4]oxadi-
azole

3-[3-(3-Chloro-

N -
3-Chloro-4-{4-Oxo-4- DID/'&N/ o 4-1;%;;0;:;)_”- -
A78 fisopropoxy phenyl- | L, [1,2,4]oxadi- | 2:64 (D)

benzonitrile] butyric MDY
(A) ac)ild azol-5-yl}-1- (M-+H)
phenyl-propan-
1-one
3-(3-Chloro-4-
- - - isopropoxy-
3-Chloro-4 4 isopropoxy. .

A.79 [isopropoxy-Phenoxy- DUE’%\\\ h 2.79 (b)
benzonitrile] butyric N phenoxy- M+H)
S PN o~ propyD- (M+H)

(A) acid [1,2,4]oxadi-
azole
3-[3-(3-Chloro-
3-Chloro-4- 4—9x0—4- . »}’0/ . 4-isopropoxy-
.80 fisopropoxy- thiophen- )\D/KN phenyl)—. 257 (b) 377
" |benzonitrile b2—ylt © 3 | L2.Aloxadi- | < (M+H)"
(A) utyric = | azol-5-yl]-1-
acid thiophen-2-yI-
propan-1-one
4-[3-(3-Chloro-
) 1 4 " 4-isopropoxy-
A81 ?S;TIOOSSS_Phenylcar ﬁ@/b*\jr phenyD- 1 4s (b) 490
™" Ibenzonitrile] 3™V | L, g | [L24loxadi- 4 = (M+H)'|
(A) but)./nc ° azol-5-yl}-N-
acid phenyl-
butyramide
N-[3-(3-
(Toluene- TO}-\ iiglrcc))?o—:;:-
N/ c\)\/
3-Chloro4- 4- A N-5=° phenyl)- 422
A.82 isoprop.ox'y— sulfonyla o [1,2,4]oxadi- | 2 44 (b) .
benzonitrile] mino)- azol-5- (M+H)
(A) acetic yimethyl]-4-
acid methyl-
benzenesulfona
mide
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phenyl)-5- furan-2-yl -
305 (MrH A 103 3-Chloro-4-

W@ 20088063580 - 3-

3- (3-Chl oro-4-

car boxyl i

[1, 2, 4] oxadi -

azole 2.62 (b)
I sopropoxy- benzonitrile
c acid cfdr.N ----0 irPCT/US2007/025602
I sopropoxy- phenyl)-5- furan-3-yl -

[1.2, 4] oxadi- azole 2.64 (b) (nB+OH)S + Ex # Nitrite
precursor ACiadigr |aci d chloride Prpduct Name|Rt/mn
fret|hdWirilay 74404 3- Chigp@add- | SOpPropgye | Rvmin (.
benzldHPeursar ¢ i Akgellhi ophen e-2- car boxyli c¢ a¢msthed)|0S
fa L lir
M 1-{4-[3-(3-
Chloro-4-
§-Chlor0—4- 4-Acetyl- 7'%@_{ isopropoxy- 357
A.83 [ISOPrOPOXY+ | e AOD/LN v | phenyD- 1577 (p) 1
benzonitrile acid o [1,2,4]oxadi- (M+H)
(A) azol-5-yl]-
phenyl}-
ethanone
{4-[3-(3-
Chloro-4-
isopropoxy-
4- o, phenyl)-
3-Chloro-d4 by pvta| O+ [1,2,4]oxadi- 386
A.84 fisopropoxy{ =~ [ L ) azol5yll- | 3-00 (b)
benzonitrile . F:% (M+H)'
(A) benz'01c oo | phenyl}'-
acid diethyl-amine;
compound with
trifluoro-acetic
acid
N—O, 3-(3-Chloro-4-
3-Chloro-4- a ! />‘\\ isopropoxy- 267
A.85 [isopropoxy-Propionic /L N phenyD)-5- | 2 55 (p)
benzonitrile] acid o ethyl- (M+H)'
(A) [1,2,4]oxadi-
azole
3-(3-Chloro-4-
?-Chloro—4— . . ”}’i)__/“ , isopropoxy- 281
A.86 [isopropoxy- Butyric N phenyl)-5- | 2 69 (b)
benzonitrile] acid /Lo propyl- (M+H)?
(A) [1,2,4]oxadi-
azole
N—0, 3-(3-Chloro4-
3-Chloro-4- al | 4 isopropoxy- 281
A.87 [isopropoxy- Isobutyri /L N phenyl)-5- | 279 (b)
benzonitrile] ¢ acid o isopropyl- (M+H)'|
(A) [1,2,4]oxadi-
azole
5-Butyl-3-(3-
3-Chloro-4- He chloro-4-
A . o p) . 295
A.88 q)soprop_m(_)'-Pentqnmc D)\Nﬁ\ 1SOpropoxy- | 2 81 (b)
enzonitrile] acid )\o phenyl)- (M+H)'|
(A) [1,2,4]Joxadi-
azole
N—O 5-sec-Butyl-3-
3-Chloro4-{  2- o | ,}~<\ (3-chloro-4- 205
A.89 [isopropoxy- Methyl- )\ N 1sopropoxy- | 282 (b)
benzonitrile| butyric o phenyl)- (M+H)
(A) acid [1,2,4}oxadi-
azole
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3-(3-Chl oro-4- isopropoxy- phenyl)-5- thiophen-2-yl-
[1, 2,4] oxadi - azole 2.78 (b) 321 (M+H) + A 105
WQ208l005366 4- | sopropoxy- benzonitrile (A) Thi opdiIEOISH03025602

carboxyli ¢ acid NNO ci 0 3-(3-Chloro-4- isopropoxy-
phenyl)-5- thiophen-3-yl- [1, 2 4]oxadi- _azole 2.75 (b)
321 J(MEH) + ﬂ\.AJeQﬁ,,S- Chl oro-4- isoprppoxy- benzonitrifl e
£ | MOl Welpl | 1H mybaake- | 2- Ngdd bopsinie |,
_;g;gnqnfcgsyjmmd@ 3-(3-Chl or o-4- E,?propO);y :net 03)
PR 13- (3 Chioro4-|
3-Chloro-4-  3- isopropoxy- 295
A.90 [isopropoxy-{ Methyl- hr°>_‘>\ phenyD)-5- | 2 g0 (b)
benzonitrile] butyric o 7 isobutyl- (M+H)"
(A) acid | L [1,2.4]oxadi-
azole
3-(3-Chloro-4-
3-Chloro-4- N isopropoxy-
- . o I 2 309
A.91 [isopropoxy-Hexanoic N phenyD)-5- [ 2 92 (b)
benzonitrile} acid /I\o pentyl- (M+H)
(A) [1,2,4]oxadi-
azole
{4-[3-(3-
Chloro4-
3-Chloro-4- Bi;:;n-ca - 1SOpropoxy-
o isopmpoxy_rbonylﬁm \/@)L%Q% phenyl)- 290 (b) 430
" Ibenzonitrile| ino- A ° )L [1,2.4]oxadi- | = (M+H)'
. azol-5-yl]-
(A) benzoic
acid phenyl}-
carbamic acid
tert-butyl ester
o 3-[3-(3-Chloro-
N~ .
?)—Chloro—4— 3-Cyano- a | Y 4-isopropoxy-
A.93 [isopropoxy’, - . P phenyl)- 1271 (b) | Note b
lbenzonitrile acid o \\N [1,2,4]oxadi-
(A) azol-5-yl]-
benzonitrile
4-[3-(3-Chloro-
a4 fisopropory |+ CYan> D/& S BT PR
. ] ; N - . ote
benzonitrile be;fg“’ A [1,2,4]oxadi-
(A) azol-5-yl]-
benzonitrile
{3-[3-(3-
3. Chloro4-
3-Chloro-4- .. N2 isopropoxy-
isopropoxy- Dimethyl ’ v le)lenI))/l)-y 358
A95 0XY1 amino- )\ ~ 1294 (b) |
benzonitrile b . o A | [1,2,4]oxadi- (M+H)
(A) enzoie azol-5-yl]-
acid
phenyl}-
dimethyl-amine
N,,o 5-Biphenyl-4-
i |- | e 7 ylmethyl-3-(3-
3-Chloro-4-Bipheny! )\t@/k Q chloroA. 405
A.96 [isopropoxy- 4-yl- o isopropoxy- | 2:93 (b)
enzonitrile] acetic Propoxy (M+H)'|
(A) acid ¢ )| phenyD-
[1,2,4]oxadi-
azole
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azole 2-75 (b) 318 (MtH)+ A. 107 3-Chl oro- 4-

i sopropoxy- benzonitrile (A) Thiazol e-
wa@eood/ore3se (3 1,

c

3- (3-Chl oro- 4-

4- car

boxyl i

c

i Sopr opoxy - PCT/US2007/025602

phenyl)-5- thiazol-4-yl- [1,2,4]oxadi- azole 2.42 (b)
322 (MrH)+ A 108 3-Chloro_4- sopropoxy- bienzonitrile
(A) B,5- D malhwdr | soxazole - -4- c¢arboxyli ¢ acid |cl\
Px 0| -Mitrile N phany1) - 5- GRofuct3- (3- TNl Nefned- | Rémin |,
| SOPRSEYESr | dhpadly! - 1 soxazol -4-yl)- [1, 2, 4]@eshad)
azoHe 272 (b)) 334 (MH—A1093-Chl-ore—4
/ \ 7 {4_[3_(3-
“ o Chloro-4-
- N~ .
3-Chloro-4-|Dimethyl L7 e 372
A.97 [isOpropoxy- amino- )\ phenyL- 2.78 (b)
. .. o [1,2,4]oxadi- . B
benzonitrile| phenyl)- 15 (M+H)
(A) acetic a azoio-
acid ylmethyl]-
phenyl}-
dimethyl-amine
O, 3-(3-Chloro-4-
i} | @ o L7 isopropoxy-
A.08 ;S;nggg_Phenoxy- /LOD/‘\b phenyl)-5-(4- 2,92 (b) 421
: .._.» | phenyl)- ) phenoxy- . 4
benZ((Xl)lUIIC acetic —Q benzyl)- (M+H)
acid [1,2,4]Joxadi-
azole
(@- . N;/i Bensz-)(/zllc;xy—
3-Chloro-4-|Benzylox )\ D/k" benzyl)-3-(3- 435
A.99 [isopropoxy{  y- o chloro-4- |2 89 (b)
benzonitrile| phenyl)- \— | isopropoxy- (M+H)'|
(A) acetic / phenyl)-
acid [1,2,4]oxadi-
azole
3-(3-Chloro-4-
) 1 isopropoxy-
A.100 ?s;}rlggg- I:i?i]-t)l}il P phenyl)-5- 2.85 (b) 379
" [benzonitrilel acetic N O naphthalen-1- | < (M+H)'|
(A) acid /Lo Q ylmethyl
[1,2,4]oxadi-
azole
3-(3-Chloro-4-
} | . 1SOpropoxy-
?) Chloro-4-{ Naphthal w O phenyl)-5- 379
A.101 [isopropoxy- en-2-yl- ¢ W O 2.87 (b)
. .. : naphthalen-2- | 4 N
benzonitrile] acetic /L (M+H)
(A) acid o ylmethyl-
[1,2,4]oxadi-
azole
3-(3-Chloro-4-
A.102 350222?33 Puran-2- 33| hemds- | 260 w| "
. T ; Y T .
benzonitrile cacrt;c():)i(gll “ N>~<\J furan-2-yl- (M+H)'
(A) /Lo [1,2,4]oxadi-
azole
3-(3-Chloro-4-
3-Chloro-4- N iSOpropoxy-
3- | /0 Propoxy
A.103 [isOpropoxy- Furan 3. @ N}\C’ phenyD)-5- | 2.64 (b 305
. b .7 lcarboxyli )\ 64 (b) 4
enzonitrile c acid o furan-3-yl- (M+H)
(A) [1,2,4]oxadi-
azole
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| sopropoxy- benzonitrile (A) 5- Methyl-
c acid Nic, N/

car boxyl i

wd20080p36poxy- phenyl) -

N),

pyrazi ne-

/[ 2-[3-(3-Chl oro-
[1, 2, 4] oxadi -

azol

2-

- 5- yRQ'F/552007/025602

nmet hyl - pyrazine 2.50(b) 331 (MtH)+ A 110 3-Chl or o- 4-
i sopropoxy- benzonitrilebenzofura (A) 4-0xo0- 4,5,6, 7-
t et rjahydr o; carboxyli ¢ acid{N-OO I cied 11,
o Alid r !
Bi k- (ULl or ggia4-1i SOPT gRGake Pheny! ) Nelndo 2. ‘ﬁf@g; - mfz
azol | Pseqpriorg (s -idgki[hydro- 5H benzof bran-4- ong™m® (b)
373{(-MeH) Ex—#
Y 3-(3-Chloro-4-
3-Chloro-4-{Thiophen N isopropoxy-
- 321
A.104 [isopropoxy{  e-2- D/L ST phemys | 578 (b)
benzonitrilejcarboxyli )\ thiophen-2-yl- (M+H)
(A) ¢ acid [1,2,4]oxadi-
azole
3-(3-Chloro-4-
. —Q .
.3-Chlor0—4— Thiophen . i />___C’/s isopropoxy- 391
A.105 fisopropoxy-{ e-3- N = phenyD)-5- | 275 (b)
benzonitrile|carboxyli /Lo thiophen-3-yl- (M+H)'
(A) ¢ acid [1,2,4]oxadi-
azole
1- 3-(3-Chloro-4-
| Methyl- \ isopropoxy-
A.106 ?Sggg;rg)j 1R o 7 | phenyd-5-01- 275my)]
: . | pyrrole- D/l\“ methyl-1H- . "
benz(c::)ltnle 5. )\o pyrrol-2-yl)- (M+H)
carboxyli [1,2,4]oxadi-
c acid azole
N—0, n. | 3-(3-Chloro-4-
}—Chloro—4- Thiazole-| } N/}~<\/\IS isopropoxy- 399
A.107 [isopropoxy4  4- /I\ phenyl)-5- | 242 (b)
bbenzonitrile[carboxyli 0 thiazol-4-yl- (M+H)
(A) ¢ acid [1,2,4]oxadi-
azole
3,5- 3-(3-Chloro-4-
|Dimethyl isopropoxy-
380(:?:)“(‘)’)(4 - 3 NSy [phenyD)-5-(3,5- 334
A.108 13 er?zorll)itri{e isoxazole j@/‘\r« Mo dimethyl- |2.72(b) M HD
(A) 4- )\o isoxazol-4-yl)-
carboxyli [1,2,4]oxadi-
c acid azole
5. 2-[3-(3-Chloro-
i 1 ) - . 4-isopropoxy-
3-Chloro-4-| Methyl . , Hi)* phenyl)- 331
A.109 {ISOpPropoxy-pyrazine- /L NN [1,2,4)oxadi- | 2-50 (b)
benzonitrile]  2- o = (M+H)'|
. azol-5-ylJ-5-
(A) carboxyli
. methyl-
c acid !
pyrazine
4-Oxo0- 3-[3-(3-Chloro-
4,5,6,7- ° 4-iSOpropoxy-
3-Chloro-4-{ tetrahydr N—C, phenyl)-
) | ) . 373
A.110 fisopropoxy{ o- o v o [1,2,4]oxadi- | 248 (b)
benzonitrilelbenzofura /L azol-5-yl}-6,7- (M+H)'|
(A) n-3- © dihydro-5H-
carboxyli benzofuran-4-
c acid one
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Nitrile precursor Acid or acid chloride
Rt/mn (method) mz A 111 3-Chl oro-4-
whewsonissei |l e (A) Mrphol i

n-4-yl -

I SOpr opoxy-

Cl/ 40N o 443-(3-Chloro- 4-isopropoxy- phenyl)-

Pr oduct Nane

aceti c aci dPCF/USINNT/025602

[1.2, 4] oxadi - azol -5- ylnethyl]- rpholine 2. 70(h)
Not g d -A'-ll.lz' A%dY jor o4- i sopropoxyt benzonitr illl/emig;A)
Bz | AVigHlei donigot|i n i ¢ Meagkt0 N-- 0 CiNahoN hod)| ™2
31CEIP(A§T‘BUEF§ chlf,gdﬁgh!;oro;ﬁ- roox ispppy- phenyimethod)
L =7 ) _l'J /AN AU Ty apw | ~J yJ.] 4_[3_(3_Chloro_
3-Chloro4-Morpholi| > 44;%‘;;%’3( d
A.111 [isopropoxy- n-4-yl- By " "\ | U2410xadi- | 270 (®) | Noted
benzonitrile] acetic o <_ 1
(A) acid ° azol-5-
ylmethyl]-
morpholine
o 3-Chloro-4-[3-
— 3-chloro4-
3-Chloro-4- N °>\é ¢
A.112 fisopropoxy L ore” /LC 'D/L"/ \I| e | 30200 >0 |
be“Z(‘Z‘)‘mle icacid |~ o [1,2.4]oxadi- (M+H)
azol-5-yl]-
pyridine
3-(3-Chloro-4-
?-Chloro-4— 3-Chloro- | -0 1}sloprcl>§>c;x(y3- 349
A.113 [ISOPTOPOXYT 10 7 dic a [ 2 paenylo-o- 1 3.22.(f) +
benzonitrile acid N chloro-phenyl)- (M+H)
(A) )\o a| [1,2,4]oxadi-
azole
. 4-[3-(3-Chloro-
3-Chloro-4- —0_ Y=, | 4-isopropoxy-
A.114 isopropoxy—i?’sg;]ilgrg; a i N/}*CN phenyl)- 2.93 (f) 334
benzonitrilel . PR [1,2,4]oxadi- (M+H)"
(A) ° azol-5-y1]-3-
fluoro-pyridine
2-Chloro4-[3-
3-Chloro-d-, 1o ”i’°>\dm ffof)?liffy‘ 351
) | - 4 -
A.115 Eorf’rorfl’iotﬁeisonicotin )\mj@/‘\" /" phenyl)- 3.05 () M HD
© Z&) ic acid o [1,2,4]oxadi-
azol-5-yl]-
pyridine
. 4-[_3—(3—Chloro—
.3-Chloro—4- 2-Fluoro- i N’/w 4-1s(l>]proI;OXY' 334
A.l116 ]SOPrOP.OX.y-isonicotin D/ktq \_~ phenyl)- . 2.95(f) o
bbenzonitrile e acid )\o [1,2,4]oxadi- (M+H)
(A) azol-5-yl]-2-
fluoro-pyridine
4-[3-(3-Chloro-
3-Chloro-4-Quinoline =\ |4-isopropoxy- 366
. Ct N
A.117 lisopropoxy{ -4- )\D)\N N\ ¢ phenyl)- 3.27 ()
benzonitrile{carboxyli o [1,2,4}oxadi- (M+H)?
(A) ¢ acid azol-5-yl]-
quinoline
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pyridine 3.02 (f) 350 (MtH)+ A. 113 3- Chl or o- 4-

i sopropoxy- benzonitrile (A) 3-Chloro-

benzoic acid -0

wW@bihosioke3id 1, 11101 3- (3-Chl oro-4- isopropoxy- PCT/US2007/025602
phenyl )-5-(3- chloro-phenyl)- [1, 2, 4] oxadi - azole 3.22
(f) 349 (MtH) + A 114 3-Chl oro-4- isSopropoxy-
benzonllxttrigl g A(cﬁjo,3 Fl uoro- isonicotfin ic acid ll{\l—/o'___
Ekly, | ARTIS- (135Gl oF 0- 4-pr@Rétopoxy{ pheghyd) - [ SR o,
asz E:?E;E‘I’r-chlf,hup o-pyridi ne E 93 (f2 3J34 (hmhﬂd)
lé\- auoror}lll \" A v - \JUPI UPV/\] 236 ?lclil]]oroj J
3-Chloro4{  2,6- o = [is(opfop‘;;"y_ ]
A.118 fisopropoxy-Dichloro- CNG | phenyl) | 318() | Notee
benzonitrilelisonicotin )\ .
(A) ic acid o [1,2,4]oxadi-
azol-5-yl]-
pyridine
3-(3-Chioro-4-
N—C :
i 1 | isopropoxy-5-
3-Chloro-4 B | “ N@ methoxy- 345
A.119 fisopropoxy-| Benzoy )\ phenyl)-5- | 3-17 (b)
5-methoxy-| chloride ° (M+H)'|
benzonitrile ~° phenyl-
[1,2,4]oxadi-
azole
—0 — |4-[3-(3-Chloro-
] )@ 4-iSOpropoxy-
- 4 ct \ N Propoxy
3-Chloro-d~y i cotin N 7] 5-methoxy- 346
A.120 [ISOPropoxy- : 3.14 (b)
5-methoxy- oy’ ° phenyl)- ' (M+H)'|
.. 2 t chloride P [1,2,4]oxadi-
benzonitrile]
azol-5-yl]-
pyridine
N—0, 2-Methoxy-5-
6-Methoxy . 1 I 4 (5-phenyl- 254
A.121 |nicotinonitr chlorige i N [1,2,4]oxadi- | 2-28 (b) M+
ile o NF azol-3-yl)-
pyridine
S
Trifluoro- {Isonicotin NQ e [YULE,SRIOXACH 323
A122| cthoxy)- | oyl AL 22013902 | 281 )
N . F | (2,2,2-trifluoro- (M+H)'|
nicotinonitr| chloride FY\C’ #
ile ! ethoxy)-
pyridine
5-(5-Phenyl-
6-(2,2,2- —0 .
Tn.(ﬂ;lo,m_ I @ [1,2,4]oxadi- 32
A123 | ethoxy)- Benzoyl v N : N azol-3-yl)-2- | 2 95 (b) ]
nicotinomity| chloride Y o (2,2,2-trifluoro- (M+H)
ile F ethoxy)-
pyridine
5-(3-
6-(2.2.2 [3-Chloro- o Chiorfpgrzgm'
Trifluoro- [isonicotin f }N@N -yD-3-(6- 357
A. 124 ethoxy)- Oyl £ NI = N Y, . (23232' 246 (b) o
nicotinonitr| chloride Fﬁ/\O 7 tnﬂqoroethoxy) (M+H)
ile (F) F pyridin-3-yl)-
1,2.4-oxadi-
azole

79



isonicotinic acida,,,--0d_ - 0 2-Chloro-4-][ 3-
(3-chloro-4- isopropoxy- phenyl)- [1,2,4]oxadi- azol-5
WO y@BA7@y6 i dine 3.05 (1) 351 (MrH)+ A 116 3- ChPCT/0S2007/025602
isonicotinic

I sopropoxy- benzonitrile (A) 2-Fl uoro-

acid NNo 1| 40N 443-(3-Chloro- 4-isopropoxy-
[ 1, 1B2h, 4e] nyyd ¥ [di - azol -5-y1]-21 fluoro-pyridine
2,95 (Nirie34 e | A 11%,3q6h1 or o- 4- oni t rlMﬂ@n()A)m/z
i SopyRIpYITSr a{bﬁgél ne carboxyli c acid ~r- N[aethod)
4 [’2 (2-Chldro 4 SOPHEPOXY. nhe 3 _4_]_9_)(_a_d"_7
azol—5 y1] - fquinoljine 3.27 (f) G-
6-(2.2.2- 3- methylpyridin-
ey Methyl- 4-yl)-3-(6-
Trifluoro- [~ 7" . N—O, — 337
A125| ethoxy)- isonicotin| L2~ M. (2,2,2- 2.96 (b)
S oyl NN 7" ltrifluoroethoxy) (M+H)'|
nicotinonitr N ! )
e chloride \‘/\o Z pyridin-3-yl)-
) F 1,2,4-oxadi-
azole
5 N—0, 3-(4-tert-Butyl-
d-tert- - ! /HZ »| phenyl)-5-0- 293
A126| Byy). |Methyl- N tolyl- 3.46 (b) .
.. .. | benzoyl . (M+H)
benzonitrile chloride [1,2,4]oxadi-
azole
3-(3-Chloro-4-
2- N—0, methyl-
3-Chloro-4- 285
AL27 [ pethyl. | Methyl-fa | N/>\© phenyD)-5-0- | 3 40 (b)
benzonitrile benzoyl tolyl- (M+H)'|
chloride [1,2,4}oxadi-
azole
5. 3-(4-Ethyl-
_ henyl)-5-0- 265
A.128 4-Eth.yltl Methyl- N! (}\@ P toylyl- 3.39 (b) J
benzonitrile Egﬁ?gi N [1.2.4]oxadi- (M+H)
azole
2. 3-(4-Butyl-
N9 henyl)-5-o0- 293
A.129 4-But_yl? Methyl- ’N/>‘© P tglyl- 3.55 (b)
benzonitrilef benzoyl . (M+H)'
chloride [1,2,4]oxadi-
azole
5. N’/o t 3-(4-Isopropyl-
4- 4 phenyl)-5-0- 279
A.130 | [sopropyl- Igiitzhgl]_ N tolyl- 3.44 (b) M+ H)
bbenzonitrile chloric)i,e [1,2,4]oxadi- +H)
azole
NN /=\ | 4-3-Phenyl
L | -(3-Phenyl-
A_131 |Benzonitril Isorc‘;yclo““ VAN (12410xadi- | 248 1) | 22
e chloride azol-5-yl)- (M+H)'
pyridine
-0 __ [4-[3-(3-Chloro-
132 | 3-Chloro- Isonicotin| / eanWp, phenyl)-. 275 ) 258
. benzonitrile oyl [1,2,4]oxadi- | = (M+H)*|
chloride azol-5-yl]-
pyridine
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366

chl ori de Product

(M-H)

WQ2@0R1004366 4-

Ex # Nitrile precursor Acid or acid

i sopro

poxy- Di chl or o-

Name Rt/ mn (nmethod) naz A 118
benzoni tri | ePCBYSDOE025602

isonicotinic acid ci NI- O Nc' 2,6-Dichloro-4-
[3-(3-chloro-4- jsopropoxy- phenyl)- [1,2,4]oxadi-
azol | 5-y1l- [pwgd li[ne 3.18 (f) Noteje A 119 34Chl ora- 4-
gz @pf OWoy- 50wt Noxy- hegamii tril ¢ Bagzay! ¢HkeMRde,,,
-0 | |jmrecuiir 3o kige (Chl or 0- 4- | sopr opoxy-5- net '&ﬂd)
—pheny -5 pghery—H1-—241oxad arele—3—317{(hb)34
-0 .
. 4-(5-Pyridin-4-
Isonicotin| 4 . 240
A.133 ‘;‘Hydr_o",{‘ oyl /(j/k @ yl-[l,ZI,;JOTadl- LOSM | o
enzonitrile chloride |, azol-3-yl)- (M+H)
phenol
2- —0 3-Benzofuran-
Benzofuran N 277
A.134 5. Methyl- ! N/>\© 5-yl—5-o-tol){l- 3.83 (a) |
. .. | benzoyl | ¢ (1,2,4]oxadi- (M+H)
carbonitrile -
chloride | © azole
3-(4-Methoxy-
4-Methoxy- 3-
3- MCQI;I I )\@ trifluoromethyl- 335
A.135 krifluoromet y N phenyl)-5-0- 3.31(H) 4
hyl- benzoyl tolyl- (M+H)
benzonitrile; chloride [1,2,4]oxadi-
azole
2- D 3-Biphenyl-4- 313
A.136 [Biphenyl-4- Methyl- O N yl-5-o-tolyl- | 3 3g ®
carbonitrile| benzoyl [1,2,4]oxadi- (M+H)'|
chloride O azole
3-(3-Chloro-4-
2,4- a isopropoxy-
A 137 i?’s-o(;}:::;rg::Dichloro- i '}"}\Qm phenyD-5-24- o o 385
: .7 | benzoyl D/L“ dichloro- : 4
benz(cr)ltrlle chloride /l\o phenyl)- (M+H)
(F) [1,2,4]oxadi-
azole
o 3-chloro-4-(3-
3-Chloro-4-|4-amino- ‘ N/>'~©~N¢ (3-chloro-4-
A 138 cyclopropyl|  2- )\o isopropoxyphen| 364.09 3.08 (c)
' methoxy- [chloroben| yD-1,2,4- | M+H)* |7
benzonitrile| zoic acid oxadiazol-5-
(B) yl)aniline
\ - -
1-methyl- N‘—O N .3 (3-chloro-4
1H- ct an g 1sopr;))p;>x();phen
3-Chloro-4-{5vrazole- A 319.25
A139 yclopropyll 5. o methyl-1H- | 5o, 13.08 (a)
- . pyrazol-5-yl)-
methoxy- |carboxyli
benzonitrile] . 4cid 1,2,4-
(B) oxadiazole

81



(MrHr A. 120 3-Chl oro-4- isopropoxy-5-net hoxy-
benzonitrile Isonicotin o)'l chloride NNO 1 ¢ 40
WA 2(00840(35€h| or o- 4-i sopropoxy- 5-net hoxy- phenpt¥/US2007/025602

[1, 2, 4] oxadi - azol -5-yli- pyridine 3.14 (b) 346 (MtHr
A 121 6-Methoxy- - nicotnootr j |l Benzoyl chloride
N-O (11 /111 [ Aciddrioxy- 5- (5-phenyl{ [1,2, 4] 0) %ld/in;in
gz#! |- WA | pygiadiine” 2. 3Godiak 254 | Mrilanfe 129 SVMI0 |y
6- ( 4, PEEPTSOTY ifibd@ [o- et hoxy) - ni colinonitr i lf@ethod)
Isc.iwti..ﬁyﬁ' ehHer+de—H—N—+ .\. g'”El’S Py++eH—4
y1-[|l, 2, 4] oxadiazdl - 3- y1) 2- 2,2 c;l(?th)f:r ifr{)-
3-Chloro-4- isopropyl S py;))r-)g-(){?
indoline- 396.22
A.140 [cyclopropyl isopropyl-1H- M+H)* 2.40 (c)
methoxy- 4- indol-4-yl)- (M+H)
benzonitrile carboxyli 1.2.4-
B) ¢ acid oxadiazole
Ve 5-(6-
i 7 -
6- /lf;jij/‘\"%@\ bromopyridin-
3-Chloro-4- . 3-yD-3-(3-
A.141 [eyclopropyl|rOmOMic chloro-d- | 22603 13 99 (a)
methoxy- otinic isopropoxyphen| (M+H)
Xy acid Propoxyp :
benzonitrile : yD-1,2,4-
(B) oxadiazole
. r‘i»Q_Q 1-(4-(3-(3-
4 (l D/LN W Ch10r0—4-
= - N .
3-Chloro-4-|SY21oY¢ A 1sopr1(;Pf ;ycf-hen 380.43
A4 lopropyl) Y= 1o%s 2 13.19 (0)
cyclopropyl benzoic oxadiazol-5- | (M+H)
methoxy- acid yDphenylcyclo
benzonitrile propanecarboni
B) trile
o 3-(3-chloro-4-
3-Chioro4]| 6 | o P Ta [isopropoxyphen
A_143 [cyclopropy] bromonic yb-5-(6- 350.08 3.92 (a)
: methoxy- | otinoyl j\ chloropyridin- | (M+H)* [
benzonitrile| chloride 3-yD-1,2,4-
(B) oxadiazole
1- 3-(3-chloro-4-
3-Chloro-4isopropyl - isopropoxyphen
cyclopropyl| indoline- . yD-5-(1- 398.20
A-144 methoxy- 4- Ly [ isopropylindoli| (M+H)* 3:36 ()
benzonitrile|carboxyli n-4-yl)-1,2,4-
(B) ¢ acid oxadiazole
3-(3-chloro-4-
142.4- N~ isopropoxyphen|
dichlorop L/ D)-5-(1-(2.4-
3-Chloro-4-henylycyc y | 425.04
A.145 C)’CIOPTOPyllopropane dichlorophenyl) (M+H)" 3.48 (c)
methqu; carboxyli Cyc';)l;r;’[_)yl)‘
benzonitrile] . 4cid 14
(B) oxadiazole
‘ 3-(3-chloro4-
isopropoxyphen|
3-Chloro-4-{ P a3 (pyridin4- | 358.27
A.146 4 D/L 3.11 (c)
cyclopropyl yDbutano )\O cH yDpropyD)- | (M+H)+
methoxy- 7.7 . 1,24-
benzonitrile| ' acid oxadiazole HCI
(B) salt
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10

et hoxy)- pyridine 2.81 (b) 323 (MtH) A 123 6-(2, 2, 2-
Trifluoro- ethoxy)- nicotinonitr ile Benzoyl chloride

woR@®s/0rdé3pe N \ N . - 5-(5-Phenyl - [1, 2, 4] oxadi - PCT/US2007/025602

azol -3-yl1)-2- (2,2,2-trifluoro- ethoxy)- pyridine 2.95
(b) 322 (IMH) A 124 6-(2,2,2- Trifluoro- ethoxy)-

ni cof i noni t 1| Alefdord- Chl oro- i sonicotin oyl chi ol{i de |(F)
gk 41 ANIile. § 543 (chl or ayaidi N - (2, Nagne | R/min |,
grlﬂilﬂflg‘f‘ﬁ?ﬂrmghdpyrl di n-3-y1)-" 1, 2, 4- oxadi - [@%8ed)
R B | 3-(3-chloro-4-
3-Chloro-4-| 1H- ' isopropoxyphen
cyclopropyl|indole-4- N yD-5-(1H- | 354.17
A147 methoxy- |carboxyli /L 0 indol-4-yl)- | (M+H)" 2:69 (h)
benzonitrile] ¢ acid @ 1,2,4-
(B) . oxadiazole
”f’;}.@_ ﬁ°_ - 4-(3-(3-chloro-
3-Chloro4| % /L"Q/L Tk . h
-Chloro-4- a isopropoxyphen|
sulfamoyl 394.18
I ety | e ovadiazoLs. | M7 77
benzonitrile acid yl)benzenesulfo
(B) namide
N9 OH
1 Qﬁk‘@q (4-(3-(3chloro-
4- o 4-
(hydroxy c isopropoxyphen
A.149 [3-Chloro-4- methyl)b y1)-1,2,4- &j}iﬁg 2.80 (c)
cyclopropyll enzoic oxadiazol-5-
methoxy- | 4¢id yDphenyl)meth
benz(&gl)ltrlle anol
1,2,3,4- 3-(3-chloro-4-
3-Chloro-4-| tetrahydr I\f’?@ isopropoxyphen|
cyclopropylioquinolin C’D/'\N N yD-5-(1,2,3,4- | 370.18 ,
A.150 methoxy- | e-6- )\0 tetrahydroquino] (M+H)" 3.22 ()
benzonitrile{carboxyli lin-6-y1)-1,2.4-
(B) ¢ acid oxadiazole

Note a: No acid or acid chloride is available. The product is a byproduct in preparation of 4-
[3-(3-Chloro-4-isopropoxy-phenyl)-[ 1,2,4]Joxadi-azol-5-yl]-pyridine.

Note b: Compound did not ionize under LCMS conditions. "H NMR (Varia Inova 500 NMR
Spectometer (i499), DMSO-d6) 6 8.56 - 8.71 (m, 1 H), 8.44 - 8.54 (m, 1 H), 8.14 - 8.24 (m, 1
H), 8.06 - 8.11 (m, 1 H), 7.84 - 7.93 (m, 1 H), 7.34 - 7.47 (m, 1 H), 4.67 - 5.00 (m, 1 H), 1.36
(d, 6 H)

Note ¢: Compound did not ionize under LCMS conditions. 'H NMR (Varia Inova 500 NMR
Spectometer (i499), DMSO-d6) & 8.28 - 8.44 (m, 2 H), 8.10 - 8.20 (m, 2 H), 8.06 - 8.10 (m, 1
H), 7.99 - 8.04 (m, 1 H), 7.30 - 7.51 (m, 1 H), 4.71 - 4.97 (m, 1 H), 1.37 (d, 6 H)

Note d: Compound did not ionize under LCMS conditions. 'H NMR (Varia Inova 500 NMR
Spectometer (i499), DMSO-d6) 6 8.32 - 8.57 (m, 1 H), 7.82 - 7.90 (m, 1 H), 7.74 - 7.82 (m, 1
H), 7.20 - 7.40 (m, 1 H), 4.67 - 4.95 (m, 1 H), 1.85 - 2.13 (m, 2 H), 1.67 - 1.82 (m, 2 H), 1.53 -
1.63 (m, 1 H), 1.25 - 1.42 (m, 9 H)

83



(MtH)
Pr oduct
WA RO0BIUGEO-

et hoxy) -

ni coti nonitr

isonicotin Y1 chloride (F) 1-0 NN r 5-(3-

met hyl pyridin- 4-yl)-3-(6-

(2,2,2-

Ex # Nitrite precursor Acid or acid chloride
Name Rt/ mn (nmethod) nk A 125 6-(2, 2, 2-
ile 3- MethyPET/US2007/025602

trifluoroethoxy)

NyteiedComBoupd Yid ribf Dnide oxdrd LCMESzohditighs 96T MR @87 MY BMSO-ds) &

(é‘\ﬁi}é Féé%i% @1 %ﬂt ¥bi REMEPIb 18,2 s VEM k1 REAZAY

5  Table B. Examples made using General Procedures C,D or E, G and H

Acid or
N NH,OH f\;’OH acid chloride 3\©
R©/ General NH, General ©/L
Procedure Procedure
DorE
2 2 RZ
e g DIBAL o R NaCN(BH,), h;’o
R s W
R General CHO @General R
Procedure Procedure
10
Nitrile | Acid or Ru/mi
Ex # | precurs acid Amine Structure Name m/z (met
or chloride hod)
Cl
NQ 1-(4-(3-(3-
3. j 'UkNF@jN bromo-4-
- o i
bromo- 2 azetidi io 1SOpropoXyp
chloro- HO henyl)-1,2,4-
4- 4- ne-3- oxadiazol-5- >08.05 3.16
B.1 | isoprop carbox M+H) )
cyanobe . yl)-3- (a)
oxyben - ylic +
zonitril nzoic acid chlorobenzyl
e acid )Jazetidine-3-
carboxylic
acid
o 1-G-G3--
3- Py D/L" o chloro4-
chloro- 3. azetidi ° NHH isopropoxyp
4- cvanobe ne-3- henyl)-1,2,4- | 428.19 L41
B.2 | isoprop )rllzoic carbox oxadiazol-5- | (M+H) ('a)
oxyben acid ylic yl)benzyl)aze *
zonitril acid tidine-3-
e carboxylic
acid
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1101 3-(4-tert-Butyl-

[1, 2, 4] oxadi -
W@20@Rl0o1366 4- net hyl -
chloride NN-C)ip ci/ 0 3-(3-Chloro-4- nethyl-

phenyl )-5-0- t

benzoni

ol yl -

azol e 3.46 (b) 293 (MrH) A 127
2- Met hyl -

e. tri | BCHURWOYD25602

phenyl ) - 5- o- t lyl- [1,2 4]oxadi- azole 3,40 (b) 285
(N?mé %E - Et hyI - benzonitrile 2-|{ Methyl - benzoyl | RUmi
Ex #chl 00 de )|k dl p 101 s?tgké}léithyl ph l.) - 5 o- n
*"tlo ryi- ! 1%1 pxadl -| azol e 5 (b) 265 A 1%2 (met
4-Butyl ¢ lE)enzonl trille hod)
. | 1-(3-chloro-
, e o
2- . ° LKF chloro-4-
chloro- chloro- azetidi e  CODIODOX
4- ne-3- 1SOPTOPOMYP | 462,16
. 4- henyl)-1,2.4- 2.05
B.3 | isoprop carbox . M+H)
cyanobe X oxadiazol-5- (a)
oxyben . ylic +
. nzoic . yDbenzyl)aze
zonitril . acid g
e acid tidine-3-
carboxylic
acid
1-(4-(3-(4-
isopropoxy-
1.42
4- F N-O, 3-
isoprop 4 azetidi ED/"\N%Q\ (trifluoromet (a)
oxy-3- ne-3- i hyl)phenyl)- | 462.25
B4 | (trifluo Cﬁ‘;‘i’fe carbox | A et 1,2,4- (M+H)
rometh acid ylic oxadiazol-5- +
yDbenz acid yl)benzyl)aze
onitrile tidine-3-
carboxylic
acid
N N3 1-(4-(3-(3-
3- /LOD/“\“FQ“ ethoxy-4-
ethoxy- 4 azetidi ° &zroﬂ 1SOpropoxyp
4- cvanobe ne-3- o henyl)-1,2,4- | 438.30 | 1.19
B.5 | isoprop yane carbox oxadiazol-5- | (M+H)
nzoic X (a)
oxyben . ylic yDbenzyl)aze +
. acid . .
zonitril acid tidine-3-
e carboxylic
acid
3. 3-(4-(3-(3-
chloro-4-
chloro- 4- 3 N-Q isopropoxyp
- i ! | 4 .
b is04r0 cyanobe arr;m;)] CD/LN*@ﬂu o | henyD-1,2,4- ?I\l,ﬂig 1.82
: PIOP | z0ic | PFOP j\ \\‘f oxadiazol-5- +
oxyben . oic on . ©)
o acid . ylbenzylami
zonitril acid .
no)propanoic
e '
acid
e B0 1-(4-(3-(4-
Fﬁj/\” N morpholino-
4- S
morph o o 3-
olino- 4 azetidi o (trifluoromet 2.18
3. cvanobe ne-3- hyl)phenyl)- | 489.22 @)
B7 | Yanobe | carbox 1,2,4- (M+H)
(trifluo nzoic . . N
. ylic oxadiazol-5-
rometh acid .
acid yhbenzyl)aze
yhbenz tidine-3-
onitrile .
carboxylic
acid
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2- Methyl -

benzoyl

phenyl)-5-0- tolyl-

W@ roBI07635d.30 | sopr opyl -

[1, 2, 4] oxadi -

chloride --0 NO N 3-(4-Butyl -
azole 3.55 (b) 293
benzonitrile 4 2- Met hp¢F/US2007/025602

benzoyl chloride N--C) NIP 10 3-(4-1sopropyl -
phenyl)-5-0- tolyl- [1,2 4] oxadi- azole 3.44 (b) 279
( LA %% Kepzonitiril e Isonicotin pyl chloride o I |R/mi
Ex #0 £€ _§ B- L ny|\/ﬁf incd20! - 5= turd s 2, 41 PXaqliapePYT | diffpe n
2L UE (T Lol A 132 (met
hod)
L IO 1-(4-G-4-
0. N .
. J\OD/L )v\g- isopropoxy-
isoprgp 4- . arf:_u;l ° methoxyphen 424.37 1.41
oxy-3- | cyanobe yD)-1,2,4- '
B.8 methox | nzoic carlli)é)x oxadiazol-5- (MfH) @)
ybenzo acid ;’ci d yhbenzyl)aze
nitrile tidine-3-
carboxylic
acid
4 1-(4-(3-(3-
il )_b_\ chloro-4-
3 4- ajg/k" N isopropox
chloro- azetidi )\o PrOpOxyp
4 cyano- | 3 o | henyl)-1,2.4- 458.19 2.05
B.9 | isopro 2- carbox ° oxadiazol-5- (M;H) (a)
T lox pbeg methox lic yD-3- * )
zor):i il ybenzoi zci d methoxybenz
o c acid yDazetidine-
3-carboxylic
acid
o 1-(3-chloro-
e X ci>-<‘ >
N 4-(3-(4-
4- w Ezﬁ morpholino-
0.
1;11?;1;1_1 chlzo_ro- azetidi o (triﬂu3o_romet >2
3 4. ne-3- hyl)phenyl)- 523.21 | (a)
B.10 (trifluo | cyanobe carbox 1,24 (M+H)
yane ylic i *
rometh nzoic acid oxadiazol-5-
yDbenz acid yDbenzyl)aze
onitrile tidine-3-
carboxylic
acid
(R)-1-(4-(3-
(R)-3- (3-chloro-4-
chloro- (tetrahydrofu
4- 4 azetidi -0 ran-3- 1.98
-3- 2
BAL | ydrofur | cvanobe | 2o C'D/H?‘@ﬁ yioxphenst | asa.19 | @
AN nzoic | AT % s | oy
-3- acid ylic & on | Oxadiazol-5-
yloxy) acid o ° yl)benzyl)aze
benzon tidine-3-
itrile carboxylic
acid
4- 1-(4-(3-(4-
(tetrah azetidi F N-C, (tetrahydrofu
ydrofur |+ | ‘ne-3- i’@*% ran-3-yloxy)- | 490.29
B.12 | "an-3- | Y3"O%¢ | carbox kzr 3. (M+H) | 2.67
1 _ nzoic li OH . +
yloxy) acid ylic | ¢ J (trifluoromet (a)
3- acid hyl)phenyl)-
(trifluo 1,2.4-

86




3-Chl or o-

Cl N O 443-(3-Chl oro-
W@ 2@BA63yd | -

pyridine 2.75 U 258 (M+H)

phenyl ) -

benzonitrile Isonicotin Y1 chloride N---0 |-
[1, 2, 4] oxadi -

Ex #PQW/UR200T025602
precursor Acid or acid chloride Product Nane Rdm n

(nethod) ni/z 133 4-Hydroxy-|lsonicotin benzonitrile :
Ay NSl PraHE,,NN Ho g 4- (5-Pyridin-4- y141, 2, 4] oxadi - | Rt/mi
bx #2kcuts Y DicigPheRRtned 95 (Qs@8fd MFH) + A 13, Benzofyyy an
13- of ar PO ortde (met
hod)
rometh oxadiazol-5-
yl)benz yDbenzyl)aze
onitrile tidine-3-
carboxylic
acid
; O | 2ues
chloro- e F}o | coro=a-
2- 1SOpTOPOXYp
4- i e 400.14 | 1.55
. cyanobe | amino henyl)-1,2,4-
B.13 | isoprop . . . (M+H)
nzoic | acetic oxadiazol-5- + (©)
oxyben . .
.. acid yl)benzylami
zonitril .
e no)acetic
acid TFA salt
o | 1-(4-(3-(3-
3- . - (jL chloro-4-
chloro- Ic)illl; Zr_l CDA}\Q\/N isopropoxyp .
4- cvanobe 4 /OK henyl)-1,2,4- | 456.61 | 1.95
B.14 | isoprop yane oxadiazol-5- | (M+H)
nZoic carbox . + (c)
oxyben . yDbenzyl)pip
. . ylic s
zonitril . eridine-4-
acid .
e carboxylic
acid
1-(4-(3-(3-
3- 1- chloro-4-
chloro- amino isopropoxyp
- N— - -
4| cyanobe | SYCIOP | @ ’W henyh-1,24- | 4637 | 192
B.15 | isoprop nzoic | ropane \Q oxadiazol-5- M-HY | (©)
oxyben carbox ,t yhbenzylami
zonitril ylic no)cycloprop
e acid anecarboxyli
c acid
- 1-(4-chloro-
|
J % 2 3-(3-(3-
3- /LZD/LO . chloro-4-
chloro- azetidi isopropoxyp 2.29
4- chloro- |~ 3. henyD)-1,24- | 46249 |
B.16 | isoprop carbox oxadiazol-5- | (M+H)
cyanobe . N
oxyben hzoic ylic yl)benzyl)aze
zonitril acid tidine-3-
e carboxylic
acid acetate
salt
NQ 1-(4-(3-
I 4
azetidi ©/L NF@j phenyl-1,2,4- 501
benzon | cyanobe | "3 oxadiazol-5- | 33055 |
B.17 ctrile }rllzoic carbox yl)benzyl)aze (M+'H) (b)
ylic tidine-3-
acid carboxylic
acid
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Met hyl - nzoyl
5-y1-5-0-tolyl-

W@ hoosinF63s6 135 4- Met hoxy- 3- trifluoronet 41-

chlo
[1,2

ride N-N--0 1 /11 0 3-Benzofuran-
, 4] oxadi - azole 3.83 (a) 277

benzonitrile 2_ h Methyl- benzoyl chloride

PCT/US2007/025602

NO---- Fi F FAONIP 'D 3-(4- Met hoxy- 3-
tr i\ ipo 1ihy - _phenyl)-5-0- tolyl- [1,2, 4] oxafi - Rt/mi
Ex #azé)xJ 8 %%el Y 3%%@%}'\1'%'_') + AStilu%ﬁch' phenyl - Kame m/ n
cia @”"Hﬁlﬁﬁ‘dz' yl - benzoyl chlorfde r.,--0| I, D IN (met
1 0%-Biphenyl t4- yiF5-0-tolyi- [1.2 4]oxadi- afole hod)
3- o f°>~Q 2-(3-(3-(3-
chloro- 3 5 J\OD/L R oo | chloro-4- 1.85
4- ) 3 \‘{)H ISOPIOPOXYD | 407 16
B.18 | isoprop cyangbe amino henyl_)-l,2,4- (M+H) ®
oxyben nzoic acetic oxadiazol-5- +
Zonitril acid acid yDbenzylami
e no)acetic
acid
e 1(4-(3-4-
}D)\ N}—Q‘\N isopropoxy-
4 KL 3-
isoprop 4 azetidi j\ wd | (trifluoromet
oxy-3- b ne-3- hyl)phenyl)- | 462.25 | 1.42
B.19 | (trifluo | V2" | carbox 1,2,4- (M+H)
rometh r;zcc;ac ylic oxadiazol-5- * 0
yl)benz acid ybhbenzylaze
onitrile tidine-3-
carboxylic
acid
(S)-1-(4-(3-
(S)-3- (3-chloro-4-
chloro- o (tetrahydrofu
4- 4 azetidi GD/EN@ ran-3-
(tetrah cyanobe ne-3- 0 %_ yloxy)phenyl | 456.22 | 1.99
B.20 | ydrofur nzoic carbox O oo )-1,2,4- (M+H) ()
an-3- d ylic o oxadiazol-5- *
yloxy) act acid yl)benzyl)aze
benzon tidine-3-
itrile carboxylic
acid
(1IR3 (1R,3S)-3-
S)-3- (4-(3-phenyl-
4- amino (}ho” 1,2,4- 2.03
B.21 benzon | cyanobe | cyclop HO oxadiazol-5- | 364.72 | (b)
’ itrile nzoic entane @-«N_\o yl)benzylami | (M+H)
acid carbox " no)cyclopent
ylic anecarboxyli
acid c acid
(IR,3 Yeon (1S,3R)-3-
R)T3— N,dL (4-(3-phenyl- 204
4- amino @\(N\ H 1,2,4- ]
B.22 benzon | cyanobe | cyclop N-0 oxadiazol-5- | 364.22 | (b)
' itrile nzoic | entane yl)benzylami | (M+H)
acid carbox no)cyclopent
ylic anecarboxyli
acid c acid

Table C. Examples made using General Procedures C,D or E, I or J and K
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3.38 (0 313 + (MtH) A. 137 isopropoxy- benzonitrile (A

2,4- benzoyl

wQa2@3M7635¢ 3- Chl or o- 4-

di chl or o-

phenyl) -
(MtH) + A. 138 3- Chl or o- 4-

benzo-|tr|Ie ( B) Nd,0oaM no-
N-O NH # ci 3—<hlerdt4
I sopr xyphen gb&)m

erd | 2,

chloride (F) 3-Chloro4-Dichloro-

a N el

i sopropoxy- phenyl) - 5- ( 2PdF/US2007/025602

[1, 2, 4] oxadi -
cyclopropyl

_'3 hloagyﬁﬁmézrc aﬁlleey‘gé?

o%ﬁdlazolegwmyl)anl

azole 3.48 (f) 385
nmet hoxy-

N\ X

364. 097 MrH) + 3 dL(ft) 39 3- Chl @foteddre N-NH
DorE
-0 -0 \ -0
|/ / 7 \
©/L \ General \ General ®/‘\ >Ng
xNH Procedure A N\ . Procedure XN~
CO tBu CO H
Ex Nitrile Acidor | tert- Rt;m]
acid butyl Structure Name m/z
# | precursor . (met
chloride | ester
hod)
3-(4-(5-(3-
()N 3 hioro- \ _ chloro-4-
hydroxy- 4- tert- \NFQ isopropoxyphe
1H- . butyl /Lo N~ nyl)-1,2,4- 424.14 | 2.41
Cl}|. 1SOpropo . i
indole-4- . | acryl ¢ oxadiazol-3- (M-H) ©)
. xybenzoi .
carboxim . ate yl)-1H-indol-1-
. . c acid .
idamide yl)propanoic
acid
3-(4-(3-(3-
NQ chloro4-
3-chloro- 1H- t:i?—] IR /@/‘\ N | 1SOPropoxyphe
4- , y 0 Sy nyl)-1,2,4- 444.14
. indole-4- 2- c 0 . 2.20
C.2 | isopropo . oxadiazol-5- (M+H)
carboxyli | fluor . (©)
xybenzon . yD-1H-indol-1- +
.. ¢ acid oacry
itrile 1 yD-2-
ate .
fluoropropanoi
¢ acid
'Q &
3 g} 4-(4-(3-(3-
tert- Ao Tt chloro-4-
3-chloro- @ .
1H- butyl isopropoxyphe
4- . 440.21
.3 | isopropo indole-4- 4- nyl)-1,2,4- (M+H) 2.95
) <vbenzon carboxyli | brom oxadiazol-5- + (©)
yoer cacid | obuta yl)-1H-indol-1-
itrile .
noate yDbutanoic
acid
3-(4-(3-(3-
chloro-4-
3-chloro- 14 tert- 7’?}_9 isopropoxyphe
- N
& | indole- | Puv! J\OQ/L Ch | D124 a0 17 | 247
C.4 | isopropo . | meth & it oxadiazol-5-
carboxyli . (M-H)- (c)
xybenzon . acryl yl)-1H-indol-1-
o ¢ acid
itrile ate yD)-2-
methylpropanoi
c acid
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cycl opropyl methoxy- benzonitrile (B) 1-nmethyl- 1H

pyrazole- 5 carboxyli ¢ acid ,1 1\1--NNCl/1 O N
w@2(08/0td3beOr o- 4- 1 sopropoxyphen met hyl - 1H PCT/US2007/025602

pyrazol -5-y1)- 1,2, 4- oxadiazole 319.25 (MtH 3.08 (a)

Ex # Nitrile precursor Acid or acid chlorjde Product
Nane Rt/|m id(o'ffe had) | rn/z A 140 3-Chl oro 4- Rt/mi
Ex |cyBitalpr qpyl .fet ?Eﬁl’ benzogl_'_%{ lde (B) dﬂ’ﬁ? propyl ./, n
# | pdargr |° Lt adolLne oxyI i c|aci 0 (met
hod)
. 3 3-(4-G-(3-
moroholi N on| morpholino-3-
P 1H- tert- | %, MY (trifluoromethy
no-3- | . NP N o 487.56
. indole-4- | butyl )phenyl)-1,2.4- 2.79
C.5 | (trifluoro . : (M+H)
carboxyli | acryl oxadiazol-5- . ©)
methyl)b . .
. c acid ate yD)-1H-indol-1-
enzonitril .
yDpropanoic
e .
acid
N—C,
[ 2 2-(4-(3-(3-
H
3-chloro- tert- /LO/Q/‘\ N N\/Lo __ chloro-4-
1H- isopropoxyphe
4- . butyl oL 412.18
. indole-4- nyl)-1,2,4- 2.38
C.6 | isopropo . | brom . . (M+H)
carboxylhi F oxadiazol-5- . ()
xybenzon . oacet .
o c acid yD)-1H-indol-1-
itrile ate L
ylacetic acid
TFA salt
ethyl 3-(4-(3-(3-
3- chloro-4-
3-chloro- 1H chlor N-Q isopropoxyphe
4- . ) o- f‘@ nyl)-1,2,4- 454.25
C.7 | isopropo meIe-A'—. 2,2- A O/Q)\ NN | oxadiazol-5- | (M+H) 311
carboxyli | . a 0 . + ©)
xybenzon c acid dimet yl)-1H-indol-1-
itrile hylpr y)-2,2-
opan dimethylpropan
oate oic acid
S, 3-(4-(3-3-
1H- IR Q/LN =~ w| chloro-4-iso
3-chloro- | pyrrolo[2 tert- o1 N N\/Wg propoxyphenyl
4- ,3- butvl )-1,2.4- 427.17 284
C.8 | isopropo | blpyridin ac yl oxadiazol-5- (M+H) (.c)
xybenzon e-4- ag yD)-1H-pyrrolo *
itrile carboxyli [2,3-b]pyridin-
c acid 1-yl)propanoic
acid
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y1)-5-(1-

NI il

lir a 3-(3-chloro-4-
i sopropyl -

i ndol-4-yl)-

wWQ2@8AZ6360Vi-Hr 2. 40 (c) A 141 cycl opropyl
benzonitrile (B) 6- brononic otinic acid 3-Chloro-4-

N- 0/ Et,

* N 5-(6- bronopyridin-
iTable b Pésaymtiesmade)using Genernl Xaocedwiese C3DOF GndN-H 3. 99
(a) A 142 3-Chloro_4-

cycl opr opyl

I sopr opoxyphen
1,2, 4-

chl or o- 4-

nmet hoxy-

oxadi azol e
nmet hoRGF/US2007/025602

benzonitrile*i % 4-(1- cyanocyGlygpropyl) ben20|c acid
NRO tAah 1. BN |r \\J N acid chloride ] %@_\
©/ General NHz General ©/‘\
Procedure Procedure
c DorE
N F
©/L General
Procedure
Nitrile Acid .
I;x precurs | chlorid | Amine Structure Name m/z (lfngggg)
or e
(IR,3S5)-
o e | 3-4-G-
< I ) ; (4-
f\@lng\gwﬁ morpholi
4- oS " no-3-
morph 4 ( I)F-(?fS (trifluoro
olino- fl b | aminoc methyl)p
o1l 3 “0“’1 e henyl)- | 503.21 | 3.3l
) it | e | vlore e ||
rometh . oxadiazol
yD)benz e rboxyh 5.
onitrile ¢ acid yDphenyl
amino)cy
clopentan
ecarboxy
lic acid
(1S,3R)-
3-(4-(3-
5™ hl(3--4
3- 4 (IR,3R cisoo;0 o-
chloro- ) )-3- N-O prop
4- bromo aminoc c L N xyphenyl
b2 | isopron | 22729 | velope /L H )-1,2,4- | 442,05 | 297
) prop 1 yclop O oxadiazol | (M+H) (b)
oxyben ., | ntaneca
. .. | chlorid . -5-
zonitril . rboxyli Dphenyl
e c acid ylpheny
amino)cy
clopentan
ecarboxy
lic acid
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1444343- chl oro-4- isopropoxyphen yl1)-1, 2, 4-
oxadi azol -5- yl)phenyl)cycl o propanecarboni true
wQ3@343360H) 3.19 (c) A 143 3-Chl oro-4- cycl opeDpg1007/025602
met hoxy- benzonitrile (B) 6- brononic otinoyl chloride
NO. O cii,\. W 0 350.08 3-(3-chloro-4-

NRRiOPOXyhen y1) -5- (6- chloropyridin-|3-yl)-1, 2, 4-

Ex Ofﬁggjr@:! th%rié M"'kﬁmin%' 02 (a) ’%:tr%@lﬂres' Chl or p- ffﬂ'ame m/z Rt/min
# cycl.optopyl rethoxyt benzonitrile (B) 1} isopropyl (method)

ndolime- 4- icarboxlvli ¢ acid 111P * 3-{3-chl orlo-4-

sopr opoxyphen Oy-or (1R,3S)-
- Q 3-(4-(3-
(IR,3S ( ] jN/f \{ . phenyl-
4- 1 )3 N 1,24-
D.3 | benzon 232;‘;‘1’ elos oxadiazol | 350, 16 | 2.99
itrile chlorid | ntaneca yl)phenyl (M-H) @)
e rboxyli amino)cy
¢ acid clopentan
ecarboxy
lic acid

Table E. Examples made using General Procedures M, N, D and O

O& OH
Ox-0-g OxO-g
(o]
R' RZ—E O)L - o R - R2
General General o
Procedure 0 Procedure fo) {
> v X X
o
(0]
Oy OH

Hydroxyamidine A N~ R

N-o o
R? R </N/ R P </N/ _
General &/ O( General 4o<H/OH
0{ C Procedure o Procedure o
X3 "5
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WOreaokoxe3s6 benzonitril e (B)

y1l)-5-(1- isopropylindoli n-4-y1)-1,2,4- oxadiazole
398.20 (M+tH) 3'56 (c) A 145 3-Chloro-4- cycl opropyl

henyl ) cyc | opropane carboxyli c¢ acid aro,?. 5 N Am MP
a 3-(3-chloro-4- isopropoxyphen 1) 5 (1 (2 4
di chl orophenyl) cyclopropyl)- 1,2, 4- oxadiazole 425.04

1- (2, 4- di chl or opPCT/US2007/025602

Into a round bottom flask was added triphenylphosphine (62 g, 0.263 mol), 3-chloro-4-
hydroxy-benzoic acid methyl ester (10 g, 0.0535 mol) and anhydrous THF (500 mL). The
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iy = T Aq, V] -to kTj A 146 3-Chtoro-4-
Ex CYWitriprf opyl et hoxy- | benzonitrile (B) B- (pyridin- 4- Rt/min
H y biebutt qitbenol ||cAlagtiotl HNCH 3-StBetofel or o- 4r i Naps opoxmphen o4
Yl )or5- (3- (pyridin-47 yl)propyl)-
?iSOH (R)-3-(4-
N-O (3-(3-
3- (S)-(2,2- L , “/}—@m chloro-4-
chloro- | benzyl | dimethyl- 0> isopropoxy
4- 4- 1,3- “ phenyl)- | 40525 | , _,
E.l | isoprop | hydrox | dioxolan- 1,2,4- M+H) ('b)
oxyben | ybenzo 4- oxadiazol- *
zonitril ate yl)metha 5-
e nol yl)phenoxy
)propane-
1,2-diol
m\\? 2-((4-(3-(3-
N-O chloro-4-
3- ' N’%Q‘O iSOpPropoxy
(292' )\
chloro- | benzyl dimethyl- o phenyl)-
4- 7 © 124- | 41923 | oo
E.2 | isoprop | hydrox .7 oxadiazol- | M+H) N
dioxan-5- + €9
oxyben | ybenzo 5-
. yl)metha
zonitril ate nol yDphenoxy
e Jmethyl)pr
opane-1,3-
diol
Cl N-O | OH (R)-3_(3‘
& oH chloro4-
/(OD/Q N/\é\ﬁ/ (3-(3-
3- methyl | (S)-(2,2- o chloro4-
chloro- 2- dimethyl- {SODIODOX
4- | chloro- | 1,3- lll)enpl)-y 439.16 | oo
E.3 | isoprop 4- dioxolan- pheny M+H) )
1,24- + (a)
oxyben | hydrox 4- .
. oxadiazol-
zonitril | ybenzo | yl)metha 5.
e ate nol
yDphenoxy
)propane-
1,2-diol
Preparation Of Additional Examples
Example # :1 Preparation of 3-chloro-4-isopropoxy-benzoic acid
5
o)
Cl o~ 1).iPrOH, PPhy, DBAD cl OH
HO 2). NaOH o
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1,2,4- oxadiazole HCl salt 358.27 (MtH)+ 3.11 (c) WO
2008/ 076356PCT/ US2007/ 025602 Ex # Nitrite precursor

wa\edod/oogs@ci d chl ori de Product Nane Rt/ m n (nmeptinuyp200ae25602

A. 147 3-Chl oro-4- cycl opropyl nethoxy- benzonitrile
(B) 1H indole-4- carboxyli c acid HNO leth ON1W
olixt@re(WBis btitfhyr tirdd uidsopitrogax thpn BB API()19.35 1040858 mol) was added. The

'KH%%W%S é]#edrfér %fe&fcrryg g%ﬂ?eg%rg Suistihn ro&%@c!r?r%)ﬁ@?l 291 isbr)lL 0.067
(1®)). After the reaction mixture was stirred at room temperature under an atmosphere of
nitrogen for about 3 hours, DBAD (19.75 g, 0.0858 mol) and anhydrous isopropanol (5.125
mL, 0.067 mol) were added and the mixture was left to stir at room temperature overnight.
The solvent was removed under reduced pressure. The residue was dissolved in minimum
amount of ethyl acetate. Heptane was addea and the precipitate was removed by filtration. The
filtrate was brought up in methanol. Water was added until cloudy. Precipitate was filtered
off. The methanol/water precipitation procedure was repeated two more times. The filtrate
was taken up in THF (200 mL) and 5 M NaOH (200 mL). The mixture was stirred at room
temperature overnight. The organic solvent was removed under reduced pressure. The
aqueous layer was extracted three times with ethyl acetate. The aqueous layer was further
acidified to pH 1 — 2 with 2 M HCI. The cloudy suspension was then extracted with ethyl
acetate three times. The organic layers were combined, dried over magnesium sulfate, and
concentrated to dryness to give 3-chloro-4-isopropoxy-benzoic acid (8.4 g, 71.4 %) as a white
solid.

LC/MS (Table 1, Method b) R, = 2.42 min, m/z (M-H) 213; '"H NMR (400 MHz, DMSO-d;)
812.95 (s, 1H), 7.87 (m, 2H), 7.25 (d, 1H), 4.79 (m, 1H), 1.32 (d, 6H)

Example #2: 4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)benzonitrile

rn-OH o N-O

C'Uj\m cu/k©\ . Clj©/“\N/

A | ™ X
3-Chloro-N-hydroxy-4-isopropoxybenzimidamide (10 g, 43.7 mmol) was dissolved in DMF
(219 ml) under nitrogen. The mixture was heated at about 110 °C for about 10 min. A
solution of 4-cyanobenzoyl chloride (7.24 g, 43.7 mmol) dissolved in DMF (30 mL.) was
added dropwise over about 20 min and the reaction heated at about 110 °C for about 4h. until
LCMS shows reaction complete. The reaction was cooled in an ice bath and poured into
rapidly stirred water (1000 mL). The resulting white precipitate was collected by vacuum
filtration and Washed with water. The precipitate was dissolved in methylene chloride and
washed with I N HCI and then brine. The methylene chloride was dried over sodium sulfate,
filtered, and evaporated. Heptane and DCM were added to the residue and the mixture heated
until the DCM had boiled off after which the mixture was allowed to cool. Solids did not

dissolve in hot heptane. The resulting solid was collected by vacuum filtration and washed

with heptane to provide 4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)benzonitrile
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sul famoyl benzoic acid NNoR 0g--.2 a 4-(3-(3-chloro-
4- isopropoxyphen yl)-1,2,4- oxadi azol -5-

w@kjosemsemesul f o nam de 394.18 (MrH) + 2. 77 (c)PEI/L&H07/025602

3-Chl oro-4- cyclopropyl nethoxy- benzonitrile (B) 4-
(hydroxy nethyl)b enzoic acid No 1 , 40 N .
(18-568 &( 3L @ mioh 85 %avield)gs p ranselig pHEMSy 1able b Method 2) R, =4.58 min;

uadd), 239 yﬁ phenyl ) meth anol 345.16 (MH) + 2.80(c)
A 156 é C%?gﬁo 4- cycl opropyl nethoxy- benzonitrile

(B) 1,2,3,4- tetrahydr oquinolin
Example #3: 4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)benzaldehyde

N-O N-O o
mtI::j/lLN' =N mtI::j/lLN>~ﬁ<:j>_l
A A
4-(3-(3-Chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)benzonitrile (10 g, 29.4
mmol) was dissolved in dichloromethane (535 ml) under nitrogen. The reaction was
cooled to about -40 °C in a dry ice/acetonitrile bath measuring the temperature
internally. A solution of Dibal-H (58.9 ml, 58.9 mmol) was added dropwise and the
reaction stirred for about 30 min. and then quenched with methanol. The mixture was
stirred until the bubbles subsided. The mixture was then warmed to room temp. and
stirred rapidly with a 10% solution of Rochelle's salt. The separated layers were
extracted with DCM (3 x 100 mL). The combined extracts were stirred rapidly with
about 100 mL of 1 N HCI and the solution turned from orange to colorless. TLC
indicated the mixture had been cleaned up to just one spot with some baseline
material. The layers were separated and the aqueous layer extracted with DCM (2 x
100 mL). The combined organic extracts were washed with brine, dried over sodium
sulfate, filtered, and evaporated to dryness to afford an off white solid. The solid was
stirred with heptane and the solvent removed carefully via pipette. The solid was
dried under vacuum to afford 4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-
yhbenzaldehyde (9.15 g, 26.7 mmol, 91% yield) as white solid: LCMS (Table 1,
Method a) R; = 4.59 min.; MS m/z: 343.26, 345.18 (M+H)

Example #4: 1-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-

yl)benzyl)azetidine-3-carboxylic acid

Azetidine-3-carboxylic acid (3.72 g, 36.8 mmol) (Synchem) was dissolved in acetic acid
(16.03 mi, 280 mmol) and methanol (2 ml). This was added to a stirred suspension of 4-(3-(3-
chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)benzaldehyde (12 g, 35.0 mmol) in MeOH
(600 ml). The reaction was stirred for about 18 h. Sodium cyanoborohydride (5.50 g, 88

mmol) was added and the reaction stirred for about 4h. The reaction was cooled with an ice
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e-6- carboxyli ¢ acid NNO 1lit NwW/ 3-(3-chloro-4-
i sopropoxyphen y1)-5-(1, 2, 3,4- tetrahydroqui no

WO 20ws®O76339 - 1, 2, 4- oxadi azol e 370. 18 (M FH) + 3. PCT/{83007/025602

Note a: No acid or acid chloride is avail able. The

product is a byproduct in preparation of 4-
bahaed Bk pseipitate angllegerky yrmeuny filtwtiorpand| waskadi wikizes cold gethanol

%&é{h}ﬁé&g %ﬂéénﬁc'}mv@edhmﬁ/gm@m&e&m ﬂx@tsol'id)\%sztﬁssb‘loaﬁih 1:1 EtOAc

Itions Varia I nova 5
goact GHeeQH/ A HYYH) mﬂg@h@l@)&xt@ zgidggN}h@H 76_2h1(0matograp|)\y over silica

gelﬁ )ﬁur%%}f_é 'I‘EtéAU}ﬁrs ¥c71-14313/M§oﬁf1\11&4 % 8.06 -

47 1
Hicreaging o all%; Q)DC(-IﬁE]UMe(PI)I/NHQOgI@h{t@{i th@ pqq}iuq\bifbe fgactloésnv]vere

|
?9 1%'&‘?% %gesgg)taﬁﬁ%é @Sogggéteg%{/ér fﬁ&g}{ga%ag 3%&1 anld tllxe M¥Rre

8wizgd butghig gaverlpw gecpfjery on filratiorg The H(l#}lrequsvhss@ve@@n methanol and

trétmz o]r d r%?s T §T&fhu Whs rbsishendéd %Qhe' mifiimdm le)unt of
et Ghapipd §Ed o s, T rhug o elpongfa flpem

@;ﬁpu@ln‘datcj] whsaddediap tmemzsutn@eﬁrlter_e@w!sasmhmth wetnsandlthmmer The
g\ég{élb @/aéﬁ}%g%(légqi&l% a%?x%g%ﬁ%&gat&\% %ggghen Ra‘é@m §t about 60

7C@@remoye ttacpimethianglQo afford 4 §4-(3r(3-chlesgp-4- 1s|op§q)oxyphg@llx h’? 44
’f&%déék ﬁisyl]_l?epéﬁ)a%mggi% 3|_9arb01((l§: acid R 39g2 1650 mfnol)s5.4% Rddyas a

2008 sQif6 BSHRIMabIs2 0Wphod 850 > Nﬁreme MWp dehal. dpY2hed+H)"; mp

[ a t 4

SR GRS R DRSS Bl 8 M/ e M g6 0. -

2.13(Hz( ¢k, 8.0 (dddJ 8B.7s2p5 Hz1Hj), 7.34 R6J EB,368H), 2H), Ta9I(, JB= 9.00
app| ng n I u

Tl Fs Ity PR TR P 3o 2o s P -

A, @iy ucture Nane mlz Rt/m n (nmet hod) B.1 3-

br ono- 4- isoprop oxyben zonitril e 2- chloro-

4- cyanobe nzoic acid

Example #5: Preparation of 3-(3-chloro-4-isopropoxyphenyl)-5-(4-fluorophenyl)-1,2,4- -

oxadiazole
N—O

L0 O, A

o} F
(Z)-3-Chloro-N'-hydroxy-4-isopropoxybenzimidamide (2.0 g. 8.75 mmol), 4-fluorobenzoyl
chloride (2.1 g, 13.12 mmol) and pyridine (12 ml) are loaded into a 20mL microwave vial
equipped with a stir bar. The vessel is sealed and the reaction heated to 200 °C with cooling
for 25 min. The mixture was purified using normal phase chromatography to afford a pale
brown solid. Analysis by LCMS showed this to be a 35:30:21 mixture of 3-(3-chloro-4-
isopropoxyphenyl)-5-(4-fluorophenyl)-1,2,4-oxadiazole, 2-chloro-4-(5-(4-fluorophenyl)-
1,2,4-oxadiazol-3-yl)phenol and 4-fluorobenzoic acid. The mixture was purified a second
time using normal phase chromatography to afford 5 fractions. Fractions 1, 2 and 3 were
combined and evaporated to dryness to afford 3-(3-chloro-4-isopropoxyphenyl)-5-(4-
fluorophenyl)-1,2,4-oxadiazole (420mg, 14%) 10023683-145-P1 as a white solid. LCMS
(Table 1, Method a) R, = 2.85 min, m/z 333.10 (M-H)"
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azetidi ne-3- carbox ylic acid A NO s ,lip O N HO
1444343- brono-4- isopropoxyp henyl)-1, 2, 4-

wWo@dioases - 5- y1)-3- chl orobenzyl )azeti di ne- 3PCT/US2007/025602

carboxylic acid 508.05 (MtH) + 3.16 (a) B.2 3- chloro-
4- isoprop oxyben zonitril e 3- cyanobe nzoic acid
Examplgi#onBreparation ob%-chlored-4%{Xichloroi4-isopropoxyplipnyl)-1,2,4-

{791-5-y I8 xyp henyl)-1, 2, 4- oxadi azol -
8 (ﬁéﬁzy )géggfﬁggne 3 carboxylic acid 428.19 (M%ﬂ

N-O,

ot O —— O
)\o NZ )\o
To a 250mL RBF equipped with a stir bar was charged with 2-chloro-4-cyanobenzoic acid
(3.0 g, 16.52 mmol), anhydrous DCM (80 mL), and DMF (0.064 mL, 0.826 mmol). Oxalyl
chloride (8.26 mL, 16.52 mmol) (2M solution in DCM) was then added slowly and the
mixture was stirred under nitrogen at ambient temperature. Upon addition of the oxalyl
chloride, gas evolution began and the suspended solid began to dissolve. After about 2-3
hours, the reaction became translucent. The mixture was concentrated in vacuo. The resulting
crude material was dissolved in pyridine (50 mL). To this was added (Z)-3-chloro-N'-
hydroxy-4-isopropoxybenzimidamide (1.258 g, 5.50 mmol). The mixture was heated to about
100 °C under an atmosphere of nitrogen for about 16 hrs. The resulting mixture was cooled to
ambient temperature. Pyridine was removed under reduced pressure and the resulting
material was triturated in DCM and MeOH mixture (about 1:1). The resulting precipitate was
left standing for a few minutes at ambient temperature then was collected via filtration,
washed with a mixture of 1:1 DCM/MeOH, and then with straight MeOH and dried in a
vacuum oven for about 48 hrs to yield 3-chloro-4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-
oxadiazol-5-yl)benzonitrile (1.529g, 4.09 mmol) as a beige solid. "H NMR (400 MHz,
DMSO0) é ppm 8.39 (d, J = 1.53 Hz, 1H), 8.35 (d, J = 8.15 Hz, 1H), 8.09 (dd, J = 8.14, 1.53
Hz, 1H), 8.05 (d, J = 2.11 Hz, 1H), 8.00 (dd, J = 8.63, 2.12 Hz, 1H), 7.39 (d, J = 8.82 Hz,
1H), 4.82 (sept, J = 6.04 Hz, 1H), 1.35 (d, J = 6.01 Hz, 6H).

Example #7 :Preparation of 2-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-
yl)phenyl)propan-2-amine

N i
Y/, _ V/,
NH,

Anhydrous cerium (II) chloride (5.57 g, 22.60 mmol) and anhydrous tetrahydrofuran (20 mL)
were added to a dry 2-neck round bottom flask under nitrogen. The resulting suspension was
sonicated for a few minutes and then stirred at room temperature for about 90 minutes. The
mixture was then cooled to about -50 °C, and methylithium (14.13 mL., 22.60 mmol) was
added slowly. After about 60 min, and warming to about 0 °C, the reaction was cooled to —50
°C and 4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)benzonitrile (2.4g, 7.06

mmol) in 8 mL of anhydrous THF was added drop-wise, to keep the temperature of the
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(a) 1.41 WO 2008/ 076356PCT/ US2007/ 025602 Ex # Nitrile
precurs or Acid or acid chloride Am ne Structure (net

woloos/ong3z6 Rt/ m n hod) B.3 3- chloro- 4- PCHUPI00T025602

oxyben zonitril e 2- chloro- 4- cyanobe nzoic acid
azetidi ne-3- carbox ylic acid C *lit a 1-(3-chloro-
Zeattipn(aBabayhi58r°6- Ahe regetinoas xpptdveadyat 50°C for 4 hr, then left to warm to

%%Wf@%ﬁ% ov}#n) 2@8 g?l%/elar)eﬁtzcﬁiy ke Borwac@bRAYY sb @C,aa(flh qluenc hed
by the addition of 21 mL of 35% N%-L,OH. The quenched reaction was left to warm to room
temperature over two hours. The mixture was filtered through Celite® and washed with DCM
(4x 60mL). The filtrate was collected and then washed with water and dried over MgSQ,.
Solvent was removed under reduced pressure and the crude material was purified by RP-
HPLC (A = 50mM ammonium acetate, B = acetonitrile; 30-70% B over 30.0 min (21.0
mL/min flow rate); 21.2 X 250 mm Thermo Hyperprep C18 column, 8 pum particles) to give 2-
(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenyl)propan-2-amine as the
acetic acid salt (309 mg; 10.1%). LCMS (Table 1, Method a) R, = 2.61 min; 1H NMR (400
MHz, DMSQO-d6) & ppm 8.14-7.94 (m, 4H), 7.80 (d, J = 8.43 Hz, 2H), 7.37 (d, ] = 8.81 Hz,
1H), 4.80 (sept, J = 6.04 Hz, 1H), 1.85 (s, 3H), 1.39 (s, 6H), 1.36-1.31 (d, J = 6.04 Hz, 6H)
Example #8: Preparation of methyl 3-(2-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-

oxadiazol-5-yl)phenyl)propan-2-ylamino)propanoate

i i

V.

X X ~
2-(4-(3-(3-Chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenyl)propan-2-amine and
acetic acid (132 mg, 0.306 mmol) was added to a 5 mL microwave vial equipped with a
stirring bar. Methyl acrylate (52.6 mg, 0.611 mmol), and MeOH (3.0 mL) were added, the
vial capped, and the reaction heated to about 120 °C for about 90 min under microwave
irradiation (Biotage Optimizer, 300 W). After about 90 min another aliquot of methyl acrylate
(52.6 mg, 0.611 mmol) was added and the reaction heated for another 60 min at about 120°C.
The reaction was cooled and the solvent removed under reduced pressure. The crude material
was purified by RP-HPLC (A = 50mM ammonium acetate, B = acetonitrile; 30-70% B over
30.0 min (21.0 mL/min flow rate); 21.2 X 250 mm Thermo Hyperprep C18 column, 8 um
particles) to give methyl 3-(2-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-
yl)phenyl)propan-2-ylamino)propanoate (83.5 mg; 59.7%). LCMS (Table 1, Method a) R, =
2.78 min, m/z = 458.29 (M=H)".

Example #9:Preparation of 3-(2-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-
yDphenyl)propan-2-ylamino)propanoic acid

-0 N/O

i I
N (o]
. HMO ° H\\\(

A o— PN on
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B. 4 4- isopropoxy-3- (trifluoroneth yl)benz onitrile
4 cyanobe nzoic acid azetidi ne-3- carbox Ylic acid 2

WO 2@8/026356 LL, zb-( 1-(4-(3-(4- isopropoxy- 3-PCT/US2007/025602

(trifluoromet hyl)phenyl)- 1,2, 4- oxadiazol -5-
yl ) benzyl )aze tidine-3- carboxylic acid 462.25 (MrH) +
Mettpyl 3-43-(48353-chloga-4-isepigpsoyyphenyD4l,2,4-pxadiszeld-viphbest)propan-2-

éﬁf}{é&og%lh%ﬁﬂffed(sg}{-%ﬁ& P§ A8 wallils 18 S diflinol@mP)) akBRRHE (4mL,
8.00 mmol) was added. The mixture was stirred at room temperature under nitrogen. After
about 20 minutes the reaction was neutralized by drop-wise addition of acetic acid. The
aqueous mixture was then frozen and lyophilized. DCM was added to the solid, filtered, and
washed with DCM. The filtrate was concentrated and ether added to afford a slightly cloudy
solution. IN HCl in ether was added dropwise until white precipitate formed. The material
was collected by filtration, washed with ether, and dried in a vacuum oven to give 3-(2-(4-(3-
(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl )phenyl)propan-2-ylamino )propanoic acid
as the hydrochloric acid salt (61.5 mg; 70.6%). LCMS (Table 1, Method a) R, = 1.98 min,
m/z = 44429 (M=H)"; 1H NMR (400 MHz, DMSO-d6) & ppm 8.32 (d, J = 8.57 Hz, 2H),
8.12(d, J=2.08 Hz, 1H), 8.03 (dd, J = 8.64, 2.10 Hz, 1H), 7.85 (d, ] = 8.59 Hz, 2H), 7.25 (d,
J=8.78 Hz, 1H), 4.79 (sept, J = 6.11 Hz, 1H), 2.95 (t, J = 6.20 Hz, 2H), 2.44 (t, ] = 6.17 Hz,
2H), 1.84 (s, 6H), 1.40 (d, J = 6.04 Hz, 6H).

Example #10: Preparation of 3-(3-chloro-4-isopropoxyphenyl)-5-(1H;indol-4-yl)-1,2,4-

oxadiazole
_OH
NI OH

c NH o '\f’o
V/,
2 + — CID/LN

o)

/K \ NH )0\ N ANH

Under an atmosphere of nitrogen a mixture of 1H-indole-4-carboxylic acid (3.88 g, 24.05
mmol), (3-dimethylamino-propyl)-ethyl-carbodiimide hydrochloride (4.61 g, 24.05 mmol)
and benzotriazol-1-ol hydrate (3.68 g, 24.05 mmol) in anhydrous DMF (61.4 ml) was stirred
at ambient temperature for about 1h. To the reaction mixture a solution of 3-chloro-N-
hydroxy-4-isopropoxybenzamidine (5.0g, 21.87 mmol) in DMF (11.51 ml) was added. The
mixture was stirred and heated at about 140 °C for about 2h. The mixture was cooled to
ambient temperature and poured into water (1L). The product was partitioned between ethy!
acetate and the aqueous phase. The organic layer washed with IN HCI (4x150mL), IN NaOH
(2x150mL) and water (2x300mL), dried over MgSO, and filtered. The solvent was removed
under reduced pressure and the crude product was purified by elution through Florisil with
heptane/ethyl acetate (2:1) to give 3-(3-chloro-4-isopropoxyphenyl)-5-(1H-indol-4-yl)-1,2,4-
oxadiazole (2.76 g, 35.7 %). LCMS (Table 1, Method b) Rt = 2.69 min, m/z 354.17 (M+H)".

Example #11: Preparation of (4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-
yl)phenyl)methanol
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To a slurry of 4-(hydroxymethyl)benzoic acid (0.220 g, 1.443 mmol) in DMF (1.640 ml) was
added EDC (0.277 g, 1.443 mmol) followed by HOBT hydrate (0.195 g, 1.443 mmol). After
about 45 min. a solution of (Z)-3-chloro-N'-hydroxy-4-isopropoxybenzimidamide (0.300 g,
1.31 mmol) in DMF (1.640 ml) was added and the reaction mixture was heated to about 140
°C for about 2h. After cooling to room temperature the reaction mixture was concentrated in
vacuo and purified by chromatography on silica gel (eluting with EtOAc/Hep) to provide (4-
(3-(3-chloro-4-isopropoxyphenyl)-1,2.4-oxadiazol-5-yl)pheny)methanol (0.336g, 71%) as an
off-white solid. LCMS (Table 1, Method c) R, = 2.80 min, m/z 345 (M+H)".

Example #12: Preparation of 5-(4-(azidomethyl)phenyl)-3-(3-chloro-4-
isopropoxyphenyl)-1,2,4-oxadiazole
N-Q N-Q
4

L @ﬂ - L "

Cl Cl
To a solution of (4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenyl)methanol
(0.100 g, 0.290 mmol) in THF (1.5 ml) was added DBU (0.048 ml, 0.319 mmol) followed by
diphenyl phosphorazidate (0.069 mi, 0.319 mmol). After about 15h the reaction mixture was
poured into ether and saturated NaHCOs. The organic layer was separated, washed with brine,
dried (MgSOQ,), concentrated in vacuo and purified by chromatography on silica gel (eluting
with EtOAc/Hep) to provide 5-(4-(azidomethyl)phenyl)-3-(3-chloro-4-isopropoxyphenyl)-
1,2,4-oxadiazole (0.066g, 60%) as a colorless solid. LCMS (Table 1, Method ¢) R, = 3.22 min,
m/z 370 (M+H)*

Example #13: Preparation of (4-(3-(3-chloro-4-isopropoxyphenyl)-1,2.4-oxadiazol-5-

yl)phenyl)methanamine
N-Q

-0
) )\Q" Na » NH,
)\ " T /L "
O (@)

Ci Cl

To a solution of 5-(4-(azidomethyl)phenyl)-3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazole
(0.066 g, 0.178 mmol) in THF (3.40 ml) and water (0.170 ml) was added polymer-supported
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concentrated in vacuo and purified by chromatography on silica gel (eluting with
MeOH:DCM) to provide (4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-
yl)phenyl)methanamine (40mg, 64%) as a colorless solid.

LCMS (Table 1, Method ¢) R, = 1.97 min, m/z 344 (M+H)".

Preparation #1: 3-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)cyclopentanone

_OH
g v
Iy
NH,  HO - . N
/J\O /J\ °
0]
Cl o) G

To a slurry of 3-oxocyclopentanecarboxylic acid (0.123 g, 0.962 mmol) in DMF (1.0 ml) was
added EDC (0.184 g, 0.962 mmol) followed by HOBT hydrate (0.130 g, 0.962 mmol). After
about 1h a solution of (Z)-3-chloro-N'-hydroxy-4-isopropoxybenzimidamide (0.2 g, 0.875
mmol) in DMF (0.5 ml) was added and the reaction mixture was heated to about 140 °C for
about 45 min. After cooling to room temperature the reaction mixture was concentrated in
vacuo and purified by chromatography on silica gel (eluting with EtOAc/Hep) to provide 3-
(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)cyclopentanone (0.156 g, 56%) as a
yellow oil. LCMS (Table 1, Method ¢) R, = 2.75 min, m/z 321 (M+H)™.

Preparation #2: 3-(3-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-
ybhcyclopentylamino)propanoic acid

N-Q Ci w/e

Ct : 1/ﬁ>\<C:L o //L :[::T/LN>\K<:1 OH
//Lo o © N/\/4‘0
To a slurry of 3-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)cyclopentanone
(0.178 g, 0.555 mmol) in MeOH (6.94 ml) and DCE (6.94 ml) was added acetic acid (0.254
ml, 4.44 mmol) followed by 3-aminopropanoic acid (0.494 g, 5.55 mmol). After about 1h
sodium cyanoborohydride (0.017 g, 0.277 mmol) was added to the reaction mixture. After
about 15h the reaction mixture was filtered, rinsing with MeOH. The filtrate was
concentrated in vacuo and purified by RP HPLC to provide 3-(3-(3-(3-chloro-4-

isopropoxyphenyl)-1,2.4-oxadiazol-5-yl)cyclopentylamino)propanoic acid. LCMS (Table 1,
Method ¢) Rt = 1.64 min, m/z 394 (M+H)".
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_ HO

3-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)cyclopentanone (0.078 g, 0.243
mmol) was suspended in mixture of MeOH (3.04 ml) and DCE (3.04 ml). To this was added
acetic acid (0.111 ml, 1.945 mmol) followed by 4-aminobutanoic acid (0.251 g, 2.432 mmol)
as solid. The solution was stirred at room temperature for 0.5-1 hr. Sodium cyanoborohydride
(7.64 mg, 0.122 mmol) was then added in one portion. The reaction was stirred at room
temperature overnight and LCMS indicated reaction was complete. The excess amino acid
was filtered off and the filtrate concentrated in vacuo. The crude oil was partitioned between
ethyl acetate and brine.
The organic layer was dried (MgSO,) and concentrated to afford a residue that was purified on
a Prep HPLC system using 30-100% ACN in 50 mM NH4OAc buffer at 21 mL/min.
Fractions 12-14 were combined and concentrated in vacuo. The resulting material was
sonicated in MeOH. The suspended precipitate was filtered, rinsed with cold MeOH and dried
to yield 4-(3-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-
yl)cyclopentylamino)butanoic acid, (11 mg, 0.025 mmol) as white solid. LCMS (Table 1,
Method ¢) Rt = 1.72 min, m/z 408.22 (M-H)*. 1H NMR (400 MHz, DMSO) & ppm 8.06 -
7.94 (d, 2H), 7.89 - 7.79 (dd, J = 1.99, 8.66Hz, 1H), 7.14 - 7.06 (d, J = 8.68 HZ, 1H), 4.78 -
4.65 (1d, J = 6.08, 12.13 Hz, 1H), 4.09 - 3.96 (dd, J = 5.94, 10.14 Hz, 1H), 3.91 - 3.79 (m, 1H),
3.38-3.24 (t,J =7.26 Hz, 2H), 2.73 - 2.65 (dd, ] = 4.81 11.44 Hz, 2H), 2.65 - 2.56 (m, 1H),
2.53 - 2.37 (m, 2H), 2.37 - 2.28 (m, 1H), 2.28 - 2.22 (m, 1H), 2.22 - 2.20 (s, 1H), 2.20 - 2.10
(m, 2H), [2.10 - 1.96 (m, 1H) and1.48 - 1.38 (d, J = 6.05 Hz, 6H)

Preparation #4: (R)-benzyl 4-((2,2-dimethyl-1,3-dioxolan-4-yl)methoxy)benzoate

Q
o O
OH O\\\"Eo><

In a 250 mL round-bottomed flask was added triphenylphosphine (6.54 g, 24.92 mmol) in
THF (79 ml) to give a colorless clear solution. The solution was cooled to 0 °C by ice-bath.

After stirring for 15min, diisopropyl azodicarboxylate (5.11 ml, 24.96 mmol) (orange liquid)
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benzyl 4-hydroxybenzoate (5.69 g, 24.92 mmol) and (R)-(2,2-dimethyl-1,3-dioxolan-4-
yl)methano! (3.00 ml, 23.73 mmol) in THF (39.5 ml) was added to the mixture, keeping the
temperature at or below 0 °C. The solution turned clear light yellow . The solution was
stirred for 2hr at O °C then slowly warmed to ambient temperature and stirred over the
weekend. The mixture was concentrated in vacuo to give crude yellow oil (~27 g). The crude
oil was dissolved in ether. Then heptane was added. The resultant precipitate was sonicated
and filtered. The filtrate was concentrated and purified via Analogix system using RediSep RS
120g column, with a gradient of 0-20% EtOAc/Heptane over 10 min at 50 mL/min then hold
at 20% ethyl acetate for 20 min. Fractions containing product were combined and
concentrated to afford (R)-benzyl 4-((2,2-dimethyl-1,3-dioxolan-4-yl)methoxy)benzoate as
white solid (6.17 g, 23.73 mmol). LCMS (Table 1, Method ¢) R, = 2.89 min, m/z 343.20
M+H)"

Preparation #5: (R)-4-((2,2-dimethyl-1,3-dioxolan-4-yl)methoxy)benzoic acid

0] 0]
b L~ b LK

A 500 mL high-pressure flask was charged with palladium on carbon (0.300 g, 0.282 mmol),
then MeOH (200 ml) was added, followed by (R)-benzyl 4-((2,2-dimethyl-1,3-dioxolan-4-
yl)methoxy)benzoate (6.17 g, 18.02 mmol). The resulting suspension was allowed to shake
under an atmosphere of hydrogen (35 Psi) at ambient temperature for 2 hrs. The mixture was
filtered through Celite® and the colorless filtrate was concentrated to afford (R)-4-((2,2-
dimethyl-1,3-dioxolan-4-yl)methoxy)benzoic acid as white solid (4.45 g, 17.64 mmol).
LCMS (Table 1, Method ¢) R, = 2.15 min, m/z 253.14 (M+H)"

Preparation #6: (R)-3-(3-chloro-4-isopropoxyphenyl)-5-(4-((2,2-dimethyl-1,3-dioxolan-4-
yl)methoxy)phenyl)-1,2,4-oxadiazole
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To a slurry of (R)-4-((2,2-dimethyl-1,3-dioxolan-4-yl)methoxy)benzoic acid (0.303 g, 1.203
mmol) in DMF (1.367 ml) was added EDC (0.231 g, 1.203 mmol) followed by HOBT hydrate
(0.163 g, 1.203 mmol). After about 1.5h a solution of (Z)-3-chloro-N'-hydroxy-4-
isopropoxybenzimidamide (0.250 g, 1.09 mmol) in DMF (1.367 ml) was added. The reaction
mixture was heated to about 140 °C for about 2 hrs. After cooling to room temperature the
reaction mixture was concentrated in vacuo and purified by chromatography on silica gel
(eluting with EtOAc/Hep) to provide (R)-3-(3-chloro-4-isopropoxyphenyl)-5-(4-((2,2-
dimethyl-1,3-dioxolan-4-yl)methoxy)phenyl)-1,2,4-oxadiazole (0.339 g, 70%) as a colorless
solid. LCMS (Table 1, Method c) R, = 3.36 min, m/z 445 (M+H)".

Example #14: Preparation of (S)-3-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2.4-oxadiazol-
5-yl)phenoxy)propane-1,2-diol

o/é HO
P
N-O

3
I N)\Q\o )\ N/
L
c

To a solution of (R)-3-(3-chloro-4-isopropoxyphenyl)-5-(4-((2,2-dimethyl-1,3-dioxolan-4-
yDmethoxy)phenyl)-1,2,4-oxadiazole (0.339 g, 0.762 mmol) in THF (15.24 ml) was added a
solution of 1IN HCI (1.524 ml, 1.524 mmol). After 48 h additional 1N HCI (2.286 ml, 2.286

OH

~

mmol) was added and the reaction mixture was heated to 70 °C for about 2 h. After cooling to
ambient temperature a solution of 1N NaOH (3.81 ml, 3.81 mmol) was added and the reaction
mixture was concentrated in vacuo. The resulting solid was washed with copious amounts of
water and dried in vacuo to provide (S)-3-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-
oxadiazol-5-yl)phenoxy)propane-1,2-diol (0.294 g, 94%) as a colorless solid. LCMS (Table
1, Method ¢) R, = 2.73 min, m/z 405 (M+H)".

Example #15: Preparation of 4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-

S-yl)benzenesulfonamide
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To a slurry of 4-sulfamoylbenzoic acid (1.452 g, 7.22 mmol) in DMF (8.20 ml) was added
EDC (1.383 g, 7.22 mmol) followed by HOBT hydrate (0.975 g, 7.22 mmol). After about 30
minutes a solution of (Z)-3-chloro-N'-hydroxy-4-isopropoxybenzimidamide in DMF (8.20 ml)
was added. The reaction mixture was heated to about 140 °C for about 2 h. After cooling to
room temperature the reaction mixture was concentrated in vacuo and purified by purified by
chromatography on silica gel (eluting with EtOAc/Hep) to provide 4-(3-(3-chloro-4-
isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)benzenesulfonamide (1.28 g, 50%) as a colorless
solid. LCMS (Table 1, Method ¢) R; = 2.74 min, m/z 392 (M-H)".

Example #16: Preparation of tert-butyl 3,3'-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-
oxadiazol-5-yl)phenylsulfonylazanediyl)dipropanoate and tert-butyl 3-(4-(3-(3-chloro-4-
isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenylsulfonamido)propanoate

N‘O

To a solution of 4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-
yl)benzenesulfonamide (0.500 g, 1.270 mmol) in DMF (3.17 ml) was added NaH (0.056 g,
1.396 mmol). After about 10 min. tert-butyl 3-bromopropanoate (0.233 ml, 1.396 mmol) was
added and the reaction mixture was heated to about 60 °C. After about 48h the reaction
mixture was cooled to room temperature and purified by chromatography on silica gel (eluting
with EtOAc/Hep) to provide tert-butyl 3,3'-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-
oxadiazol-5-yl)phenylsulfonylazanediyl)dipropanoate (0.24 g, 29%) as a colorless solid.
LCMS (Table 1, Method ¢) R, = 3.43 min, m/z 667 (M+NH,)". In addition to tert-butyl 3-(4-
(3-(3-chloro-4-isopropoxyphenyl)-1,2.4-oxadiazol-5-yl)phenylsulfonamido)propanoate (0.28
g,42%) as a colorless solid. LCMS (Table 1, Method ¢) R, = 3.13 min, n/z 521 (M-H)".

Example #17: Preparation of 3-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-0xadiazol-5-

yl)phenylsulfonamido)propanoic acid
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To a solution of tert-butyl 3-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-
yl)phenylsulfonamido)propanoate (0.28 g, 0.536 mmol) in dichloromethane (6.0 ml) was
added TFA (2.0 ml, 26.0 mmol). After about 3 h the reaction mixture was concentrated in
vacuo and the resulting solid was triturated with ether, filtered and dried to provide 3-(4-(3-(3-
chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenylsulfonamido)propanoic acid (0.176
g, 70%) as a colorless solid. LCMS (Table 1, Method ¢) R, = 2.54 min, m/z 466 (M+H)".

Example #18: Preparation of 2,2'-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2.4-

oxadiazol-5-yl)phenylsulfonylazanediyl)diacetic acid

o r\;"z o OH
1 Q* O o O

TFA (1.0 ml, 12.98 mmol) was added to a stirred mixture of tert-butyl 2,2'-(4-(3-(3-chloro-4-
1sopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenylsulfonylazanediyl)diacetate (0.106 g, 0.170
mmol), dichloromethane and TFA (3.10 ml).. The mixture was stirred at ambient temperature
for 2 hours and then concentrated in vacuo. The resulting residue was triturated with diethyl
ether, filtered and dried to give 2,2'-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,.4-oxadiazol-5-
yl)phenylsulfonylazanediyl)diacetic acid (63 mg, 0.122 mmol) as a white solid. LCMS (Table
1, Method ¢) R, = 1.84 min, m/z 508.38 (M-H)".

Example #19: Preparation of tert-butyl 2,2'-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-
oxadiazol-5-yl)phenylsulfonylazanediyl)diacetate and tert-butyl 2-(4-(3-(3-chloro-4-
isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenylsulfonamido)acetate

N-O, N'? 9 -Q
PO o OHTT RO
o i?ﬁ )\o ©
Cl
Ct
Powdered K,CO; (0.190 g, 1.374 mmol) was added dropwise to a stirred mixture of 4-(3-(3-
chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)benzenesulfonamide (0.492 g, 1.249 mmol)

. in anhydrous acetonitrile (6.25 ml) under N,. Tert-butyl 2-bromoacetate (0.203 ml, 1.374

mmol) was then added and the mixture heated to 80 °C for 3 hrs. The reaction mixture
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RediSep RS 40g column, with a gradient of 0-40% EtOAc/Heptane over 40 min. at 30
mL/min. Fractions containing product were combined and concentrated. This gave tert-butyl
2,2'-(4-(3-(3~chloro-4-isopropoxyphenyl)-1,2.4-oxadiazol-5-
yl)phenylsulfonylazanediyl)diacetate (249 mg, 0.400 mmol) as a sticky white solid LCMS
(Table 1, Method c) R, = 3.17 min, m/z 639 (M+NH,)" and tert-butyl 2-(4-(3-(3-chloro-4-
isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenylsuifonamido)acetate (121 mg, 0.238 mmol) as
a white solid LCMS (Table 1, Method c¢) R, = 2.81 min, m/z 508 (M+H)".

Example #20: Preparation of 2-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-

yl)phenylsulfonamido)acetic acid

TFA (2.0 ml, 26.0 mmol) was added dropwise to a stirred mixture of tert-butyl 2-(4-(3-(3-
chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenylsulfonamido)acetate (0.121 g, 0.238
mmol), DCM (5.0 ml) under N,. The mixture was stirred at ambient temperature for 3 hrs then
concentrated in vacuo. The resulting solid was triturated in ether, filtered and dried to yield 2-
(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenylsulfonamido)acetic acid (46
mg, 0.102 mmol ) as a white solid. LCMS (Table 1, Method c) R, = 2.14 min, m/z 450.34 (M-
Hy

Example #21: Preparation of tert-butyl 2-(5-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-
oxadiazol-5-yl)-3,4-dihydroisoquinolin-2(1H)-yl)acetate

WG - 58

O
To a solution of 3-(3-chloro-4-isopropoxyphenyl)-5-(1,2,3,4-tetrahydroisoquinolin-5-yl)-
1,2,4-oxadiazole (0.0726 g, 0.196 mmol) in DMF (1.963 ml) was added K,CO; (0.054 g,
0.393 mmol) followed by tert-butyl bromoacetate (0.030 ml, 0.206 mmol). After about 48h
the reaction mixture was filtered, concentrated in vacuo and purified by chromatography to

provide tert-butyl 2-(5-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)-3,4-
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Example #22: Preparation of tert-butyl 5-(3-(3-chloro-4-isopropoxyphenyl)-1,2 4-
oxadiazol-5-yl)-3,4-dihydroeisoquinoline-2(1H)-carboxylate

/LOJ?%, Ho)ok@Q s — 1 Q* “@

To a slurry of 2—(ten—butoxycarbonyl)-l,2,3,4-tetrahydroisoquinoline-5-carboxylic acid (0.380
g, 1.371 mmol) in DMF (1.662 m!) was added EDC (0.263 g, 1.371 mmol) followed by
HOBT hydrate. After about 1 h a solution of (Z)-3-chloro-N'-hydroxy-4-
isopropoxybenzimidamide (0.285 g, 1.246 mmol) in DMF (0.831 ml) was added and the
reaction mixture was heated to 140 °C for about 1 hr. The reaction mixture was concentrated
in vacuo and purified by chromatography on silica gel to provide tert-butyl 5-(3-(3-chloro-4-
isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)-3,4-dihydroisoquinoline-2(1H)-carboxylate (0.403

g, 69%) as a colorless oil. LCMS (Table 1, Method ¢) R; = 3.43 min, m/z 471 (M+H)".

Example #23: Preparation of 3-(3-chloro-4-isopropoxyphenyl)-5-(1,2,3,4-

tetrahydroisoquinolin-5-yl)-1,2,4-oxadiazole

LTE e
2

To a solution of tert-butyl 5-(3-(3-chloro4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)-3,4-
dihydroisoquinoline-2(1H)-carboxylate (0.403 g, 0.858 mmol) in dioxane (17.15 ml) was
added a 4N solution of HCl in dioxane (3.86 ml, 15.44 mmol). After about 15h the reaction
mixture was filtered. The resulting solid was partitioned between EtOAc and sat NaHCO?3.
The organic layer was separated, dried (MgSO,) filtered and concentrated in vacuo to provide
3-(3-chloro-4-isopropoxyphenyl)-5-(1,2,3,4-tetrahydroisoquinolin-5-yl)-1,2,4-oxadiazole
(0.230 g, 73%) as a colorless solid. LCMS (Table 1, Method ¢) R, = 2.00 min, m/z 372
M+H)".
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To a solution of tert-butyl 2-(5-(3-(3-chloro-4-isopropoxyphenyl)-1,2.4-oxadiazol-5-yl)-3,4-
dihydroisoquinolin-2(1H)-yl)acetate (0.1319 g, 0.273 mmol) in dichloromethane (10 ml) was
added triisopropylsilane (0.056 ml, 0.273 mmol) followed by TFA (2 ml). After about 15h
reaction mixture was concentrated in vacuo. The resulting solid was triturated in ether, filtered
and dried to provide 2-(5-(3-(3-chloro-4-isopropoxyphenyl)-1,2.4-oxadiazol-5-yl)-3,4-
dihydroisoquinolin-2(1H)-ylacetic acid (0.138 g, 93%) as an off-white solid. LCMS (Table 1,
Method ¢) R, = 2.00 min, m/z 428 M+H)".

Example #25: Preparation of tert-butyl 3-(5-(3-(3-chloro-4-isopropoxyphenyl)-1,2.4-
oxadiazol-5-yl)-3,4-dihydroisoquinolin-2(1H)-yl)propanoate
N-Q

N-O
() I
P " P "
© NH >L

Cl
3-(3-chloro-4-isopropoxyphenyl)-5-(1 ,2,3,4—tetrahydr01soqumohn-S -yD)-1 ,2,4-oxadiazole
(0.1088 g, 0.294 mmol) in DMF (2.94 ml) (briefly heated to 40 °C for complete dissolution).
K,CO5 (0.081 g, 0.588 mmol) and tert-butyl 3-bromopropanoate (0.046 ml, 0.276 mmol) was
added and the mixture stirred at ambient temperature for 2hrs. Additional tert-butyl 3-
bromopropanoate (0.053 ml, 0.315 mmol) was added and the reaction was stirred at 60 °C
over the weekend. Additional tert-butyl 3-bromopropanoate (0.053 ml, 0.315 mmol) was
added and the reaction continued heated at 60 °C overnight. Additional K,CO; (0.041 g, 0.294
mmol) was added, followed by tert-butyl 3-bromopropanoate (0.053 ml, 0.315 mmol). The
reaction was heated at 60 °C overnight. The reaction mixture was filtered and the filtrate
concentrated in vacuo to give ~179 mg of crude yellow oil. The crude residue was purified via
Analogix system using RediSep RS 12g column, with a gradient of 0-45% EtOAc/Heptane
over 35 min. at 15 mL/min. Fractions 23-28 were combined and concentrated to yield tert-

butyl 3-(5-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)-3,4-dihydroisoquinolin-
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Example #26: Preparation of 3-(5-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-
yl)-3,4-dihydroisoquinolin-2(1H)-yl)propanoic acid, TFA salt

-Q

»9 3

A AT — JJJ

0]

° Cl N 3%L ° Ci \_j§~0H

To tert-butyl 3-(5-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)-3,4-
dihydroisoquinolin-2(1H)-yl)propanoate (0.091 g, 0.183 mmol) in dichloromethane (6.0 ml)
TFA (1.5 ml) was added and the mixture stirred at ambient temperature overnight. The
reaction mixture was concentrated in vacuo and the resulting crude product was dissolved in
small amount of DCM. Ether was added until a solid precipitated out. The mixture was
filtered, rinsed with ether and dried to give 3-(5-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-
oxadiazol-5-yl)-3,4-dihydroisoquinolin-2(1H)-yl)propanoic acid, TFA salt (74.7 mg, 0.134
mmol ) as light yellow solid. LCMS (Table 1, Method c¢) R, = 2.04 min, m/z 442.25 (M+H)".
1H NMR (400 MHz, DMSO) 6 ppm 8.18 - 8.11 (dd, J = 2.07 6.76 Hz, 1H), 8.11 - 8.06 (d,J =
2.01 Hz, 1H), 8.06 - 7.99 (J =2.02, 8.64 Hz, 1H), 7.61 - 7.53 (J = 6.58, 6.58 Hz, 1H), 7.45 -
7.37 (J = 8.8 Hz, 1H), 4.90 - 4.78 (m, 1H), 4.65 - 4.46 (s, 2H), 3.71 - 3.51 (s, 3H), 3.51 - 3.38
(J =6.87,6.87 Hz, 3H),2.91 - 2.81 (t,J =7.32, 7.32 Hz, 2H) and 1.39 - 1.33 (d, 6H)

Preparation #7: 4-isopropoxy-3-(trifluoromethyl)benzonitrile.

CF, CN
CF, CN tI:::]/
XY B
Under an atmosphere of nitrogen a mixture of 4-hydroxy-3-(trifluoromethyl)benzonitrile (5.89
g, 31.5 mmol) and triphenylphosphine (13.21 g, 50.4 mmol) in anhydrous THF (200mL) was
stirred for 5 min. at ambient temperature. To the solution DBAD (11.60 g, 50.4 mmol) was
added, stirred 5 min before the addition of 2-propanol (3.03 mL, 39.3 mmol). The mixture was
stirred at ambient temperature for 72 hr. The solvent was removed under reduced pressure.
The resulting oil was triturated with 30-60 °c pet/ether (200 mL), filtered to remove

phosphine oxide and the crude product was purified further by elution through silica with

heptane/ethyl acetate (4:1). The isolated oil was dissolved in dichloromethane (200 mL) and
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91%). LCMS (Table 1, Method a) Rt = 2.32 min, 1H NMR (400MHz, CDCI3) 7.85(d, I1H),
7.75(dd, 1H), 7.06 (d, 1H), 4.73 (m, 1H), 1.41 (dd, 6H).

Preparation #8: (Z)-N'-hydroxy-4-isopropoxy-3-(trifluoromethyl)benzimidamide

CF, CN |
2 Beg
OO o NH,
o
)\ ?

Under an atmosphere of nitrogen, 4-isopropoxy-3-(trifluoromethyl)benzonitrile (6.5 g, 28.4
mmol) and 50% aqueous hyroxylamine (5.21 mL, 85 mmol) in EtOH (20.0 mL) was heated at
60 °C for 18hr. Solvents removed in vacuo and the residue was azeotroped with MeOH. The
residual solid was purified by precipitation from an ethyl acetate / 30-60 OC pet/ether mixture
(1: 2) to give (Z)-N'-hydroxy-4-isopropoxy-3-(trifluoromethyl)benzimidamide (2.51g, 33.8%)
LCMS (Table 1, Method b) Rt = 1.89 min, m/z 263.13 (M+H)".

Preparation#9: (S)-3-chloro-4-(tetrahydrofuran-3-yloxy)benzonitrile.

Cl CN
Cl CN D/
1T :
HO O
O

Under an atmosphere of nitrogen a mixture of 3-chloro-4-hydroxybenzonitrile (8.70g, 56.7
mmol) and triphenylphosphine (23.77 g, 91 mmol) in anhydrous THF (218mL) was stirred for
5 min. at ambient temperature. To the solution DBAD (20.87 g, 91 mmol) was added, stirred
5 minutes before the addition of (S)-(+)-3-hydroxytetrahydrofuran (3.87 ml, 56.7 mmol) in
THF (10mL). The mixture was stirred at ambient temperature for 24 hr. The solvent was
removed under reduced pressure. The residue was dissolved in dichloromethane (200 mL) and
stirred with TFA (21.82 ml, 283 mmol) for 90 min. at ambient temperature. The solution was
basified with aqueous sodium hydroxide and the product was partitioned between DCM and

the basic aqueous phase. The DCM was dried over magnesium sulphate, filtered and solvent

removed under reduced pressure to give an oil. The oil was stirred with hot 30-60 °C pet/ether
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Preparation #10: (S,Z)-3-chloro-N'-hydroxy-4-(tetrahydrofuran-3-yloxy)benzimidamide

OH
N

Cl CN |
Ct
Y
o
: O

e 5

Under an atmosphere of nitrogen, (S)-3-chloro-4-(tetrahydrofuran-3-yloxy)benzonitrile (11.2
g, 50.1 mmol) and 50% aqueous hydroxylamine (3.31 g, 50.1 mmol) in EtOH (150.0 mL) was
heated at 60 °C for 18hr. Solvents removed in vacuo and the residue was azeotroped with
MeOH. The residual solid was purified by precipitation from an ethyl acetate / 30-60 °C
pet/ether mixture (1:2) to give (S,Z)-3-chloro-N'-hydroxy-4-(tetrahydrofuran-3-
yloxy)benzimidamide (5.3g) LCMS (Table 1, Method b) Rt = 1.52 min, m/z 257.09 (M+H)".

Preparation #11: 4-morpholino-3-(trifluoromethyl)benzonitrile

)

To a solution of 4-fluoro-3-(trifluoromethyl)benzonitrile (15 g, 79 mmol) in
dimethylsulfoxide (160 mL) was added morpholine (13.8 mL, 159 mmol) and potassium
carbonate (16.4 g, 119 mmol). The mixture was heated at about 90 °C for 18 hours. The
mixture was cooled to ambient temperature and the solid was removed by filtration. The
fitrate was partitioned between ethyl acetate (1.8 L) and water (1.5 L). The organic layer was
washed with water (1.0 L) and brine (1.0 L) and dried over anhydrous magnesium sulphate.
The solvent was removed in vacuo to give 4-morpholino-3-(trifluoromethyl)benzonitrile
(17.25 g, 85 %). 'H NMR (DMSO-d6, 400MHz) & 8.18 (d, J =2.05 Hz, 1H), 8.09 (dd, J =
8.51,2.06 Hz, 1H), 7.60 (d, J = 8.52 Hz, 1H), 3.69-3.75 (m, 4H), 2.97-3.04 (m, 4H).

Preparation #12: N'-hydroxy-4-morpholino-3-(trifluoromethyl)benzimidamide
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To a solution of 4-morpholino-3-(trifluoromethyl)benzonitrile (17.3 g, 67.3 mmol) in ethanol
(400 mL) was added a 50% aqueous solution of hydroxyl amine (4.9 mL, 74.1 mmol)
dropwise. The mixture was heated at about 65 °C for 24 hours. The mixture was cooled to
ambient temperature and the solid was removed by filtration. The fitrate was partitioned
between ethyl acetate (1.8 L) and water (1.5 L). The organic layer was washed with water
(1.0 L) and brine (1.0 L) and dried over anhydrous magnesium sulphate. The solvent was
removed in vacuo to give N'-hydroxy-4-morpholino-3-(trifluoromethyl)benzimidamide (18.6
g, 91 %) as a mixture of syn/anti isomers. LCMS (Table 1, Method b) R, = 1.85 min, m/z
290.15 (M+H)*; '"H NMR (DMSO-d6, 400MHz) 9.75 (s, 1H), 8.09-8.16 (m, 1H), 7.89-7.96
(m, 1H), 7.52-7.58 (m, 1H), 3.66-3.72 (m, 4H), 2.83-2.93 (m, 4H).

Preparation #13: 5-Methoxy-3,6-dihydro-2H-pyrazine-1-carboxylic acid benzyl ester

Do — Do

A solution of benzyl 3-oxopiperazine-1-carboxylate (2.50g, 10.67 mmol) in CH,Cl, (100 ml)
was cooled to 0 °C and treated with Na,COs3 (23.0 g, 217 mmol) for 10 minutes. Neat
trimethyloxonium tetrafluoroborate (5.50 g, 37.2 mmol) was added in one portion, then the
reaction is allowed to warm to room temperature for 6 hours. The reaction was poured into
water (100ml), and the layers were separated. The aqueous layer was re-extracted aqueous
with 50mi CH,Cl; and the combined organic layers were washed with brine (100ml). The
organic layer was dried over sodium sulfate, filtered and concentrated to yield 5-methoxy-3,6-
dihydro-2H-pyrazine-1-carboxylic acid benzyl ester (2.51g, 95%) as an oil. LCMS (Table 1,
Method a) R, = 3.00 min, m/z 249.24 (M+H)+"; '"H NMR (400 MHz, DMS0-d6) & 7.36 (m,
5H), 5.16 (s, 2H), 3.96 (s, 2H), 3.68 (s, 3H), 3.54 (s, 2H), 3.47 (m, 2H)

Preparation #14: 3-Methyl-5,6-dihydro-8H-imidazo[1,2-a]pyrazine-7-carboxylic acid

benzyl ester
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To a solution of 3-methoxy-5,6-dihydropyrazine-1(2H)-carboxylate (4.48 g, 18.03mmol) in
MeOH (200 ml) was added propargylamine (6.18 ml, 90 mmol) at room temperature. The
mixture was heated at reflux for 5 hours, then cooled to room temperature and concentrated.
The residue was dissolved in 1IN HCI (100 ml) and washed 3 X 75ml ethyl acetate. The
aqueous solution was neutralized with solid Na,CO; and extracted with 2 X 100ml ethyl
acetate. The combined extracts were washed with 100 ml saturated NaCl solution, filtered
and concentrated. The residue was triturate with ether, filtered and dried under reduced
pressure to yield 3-Methyl-5,6-dihydro-8H-imidazo[ 1,2-a]pyrazine-7-carboxylic acid benzyl
ester (2.91 g, 60%) as an off-white solid. LCMS (Table 1, Method a) R, = 3.07 min, m/z
272.11 (M+H)+; "H NMR (400 MHz, DMSO0-d6) 8 7.30 (m, SH), 6.58 (q, 1H), 5.13 (s, 2H),
4.55 (s,broad, 2H), 3.84 (s, 4H), 2.10 (s, 3H).

Preparation #15: 2-Iodo-3-methyl-5,6-dihydro-8H-imidazo[1,2-a]pyrazine-7-carboxylic

i
N

acid benzyl ester

3
Ao I — QL

To a solution of benzyl 3-methyl-5,6-dihydroimidazo[ 1,2-a]pyrazine-7(8H)-carboxylate
(1.085 g, 4.00 mmol) in 1,2-dichloroethane (60ml) was added NIS (4.50 g, 20.00 mmol) and
the reaction was heated at reflux for one hour. The reaction was cooled to room temperature
and poured into 100ml of saturated 5% sodium thiosulfate solution. The layers were
separated and the aqueous layer was re-extracted with 1,2-dichloroethane (40ml). The
combined organic layers were washed with water (100 ml), dried over sodium sulfate, filtered
and concentrated. Product was extracted from the residue by trituration with 3 X 50ml
portions of ether. The extract was filtered and concentrated to yield 2-lodo-3-methyl-5,6-
dihydro-8H-imidazo[ 1,2-a]pyrazine-7-carboxylic acid benzyl ester (1.42 g, 89%) as a pale
yellow oil. LCMS (Table 1, Method a) R, = 3.32 min, m/z 398.59 (M+H)+7; 'H NMR (400
MHz, CHCL;) & 7.35 (m, 5H), 5.13 (s, 2H), 4.56 (s,broad, 2H), 4.38 (t, 2H), 3.82 (s, broad,
2H), 2.09 (s, 3H)
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A solution of benzyl 2-iodo-3-methyl-5,6-dihydroimidazof 1,2-a]pyrazine-7(8H)-carboxylate
5  (900mg, 2.266 mmol) in dry THF (25 ml) was cooled to 0 °C and ethyl magnesiumbromide

(1.888 ml, 5.66 mmol) was added at such a rate as to maintain the reaction temperature below
2.5°C. The reaction was stirred under Nitrogen at O °C for 15 minutes, then the reaction was
quenched with a stream of carbon dioxide. The reaction was concentrated to solids and acetic
acid (0.60 ml, 10.48 mmol) ethyl acetate (50 ml) were added and the suspension was stirred

10 vigorously at room temperature for 15 minutes. The resulting solid was filtered and washed
with an additional 15ml ethyl acetate. The residue was dissolved in 10ml water plus 2N HCI
to pH 4, then washed 2 times 10ml ether then extract with 4 X 20ml CH,Cl,. Dry the
combined organic extracts over sodium sulfate, filtered and dried under reduced pressure to
yield 3-Methyl-5,6-dihydro-8H-imidazo[ 1,2-a]pyrazine-2,7-dicarboxylic acid 7-benzyl ester

15 (374 mg, 52%) as a foam. LCMS (Table 1, Method a) R; = 2.28 min, m/z 316.10 (M+H)+; 'H
NMR (400 MHz, DMSO-d6) 6 7.35 (m, SH), 5.11 (s, 2H), 4.56 (s,broad, 2H), 3.88 (m, 2H),
3.83 (s, broad, 2H), 2.36 (s, 3H).

Example #27: Preparation of 2-[3-(3-Chloro-4-isopropoxy-phenyl)-[1,2,4]Joxadiazol-5-yl]-
20  3-methyl-5,6-dihydro-8H-imidazo[1,2-a]pyrazine-7-carboxylic acid benzyl ester

o o}
Ny
9] cl

i ° N
A~ e
Dok = . Y

O

To a solution of 7-(benzyloxycarbonyl)-3-methyl-5,6,7,8-tetrahydroimidazo[ 1,2-a}pyrazine-
2-carboxylic acid (370mg, 1.173 mmol) in DCM (10ml) was added oxaly! chloride (2.054 ml,
25 23.47 mmol) and DMF (5 uL.). The reaction was stirred for one hour and concentrated. A

solution of (E)-3-chloro-N'-hydroxy-4-isopropoxybenzimidamide (268 mg, 1.173 mmol) in
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TFA salt 412.
heatngxg@tiﬁgbur)dyb@ﬁqggn fq>rt4r hdugs. Tlhe reaction was cooled, concentrated and

partitioned between saturated Na,CO; and methylene chloride. The organic layer was washed
with water, dried (sodium sulfate), filtered and concentrated under reduced pressure. The
residue was purified on silica gel using 80:20 / methylene chloride:ethyl acetate as the eluant
to yield 2-[3-(3-Chloro-4-isopropoxy-phenyl)-[ 1,2,4 Joxadiazol-5-yl]-3-methyl-5,6-dihydro-
8H-imidazo[ 1,2-a]pyrazine-7-carboxylic acid benzyl ester (173 mg, 29%) as an off-white
solid. LCMS (Table 1, Method a) R, = 4.34 min, m/z 508.24 (M+H)+"; '"H NMR (400 MHz,
DMSO0-d6) 6 7.98 (d, 1H), 7.93 (d,d, 1H), 7.35 (m, 6H), 5.12 (s, 2H), 4.78 (m, 1H), 4.66
(s,broad, 2H), 3.99 (m, 2H), 3.88 (s, broad, 2H), 2.57 (s, 3H), 1.31 (d, 6H).

Example #28: Preparation of 2-[3-(3-Chloro-4-isopropoxy-phenyl)-[1,2,4]loxadiazol-5-yl]-
3-methyl-5,6,7,8-tetrahydro-imidazo[1,2-a]Jpyrazine

O
J N O-N O-
(o] N/\r/ > | N =N N
U — O
{7 hok L 0
Cl

cl
A solution of benzyl 2-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)-3-methyl-5,6-
dihydroimidazo[1,2-a]pyrazine-7(8H)-carboxylate (160mg, 0.315 mmol) in 33% HBr solution
in acetic acid (2.00 mL) containing triisopropylsilane (0.065 mL, 0.315 mmol)) was stirred at
room temperature under nitrogen for 10 minutes. Ether (20 ml) was added to precipitate the
product. The resulting soiid was filtered off, treated with saturated bicarbonate solution (10
ml) and extracted with methylene chloride (2 X 10 ml). The combined organic layers were
dried over sodium sulfate, filtered, concentrated to solids and dried under reduced pressure to
yield 2-[3-(3-Chloro-4-isopropoxy-phenyl)-[ 1,2,4]oxadiazol-5-yl]-3-methyl-5,6,7,8-
tetrahydro-imidazof 1,2-a]pyrazine (113 mg, 96 %) as an off-white solid. LCMS (Table 1,
Method a) R, = 3.14 min, m/z 374.24 (M+H)+"; '"H NMR (400 MHz, DMSO-d6) § 8.01 (d,
1H), 7.97 (dd, 1H), 7.36 (d, 1H), 4.81 (m, 1H), 4.66 (s, 2H), 3.90 (s, 2H), 3.87 (t, 2H), 3.12 (t,
2H), 2.60 (s, 3H), 1.34 (d, 6H).

Example #29: Preparation of 1-{2-[3-(3-Chloro-4-isopropoxy-phenyl)-[1,2,4]Joxadiazol-5-
yl]-3-methyl-5,6-dihydro-8H-imidazo[1,2-a]pyrazin-7-yl}-ethanone
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To a solution of 2-(3-chloro-4-isopropoxyphenyl)-3-methyl-5,6,7,8-tetrahydroimidazof 1,2-

a)pyrazine (32mg, 0.105 mmol) in methlyene chloride (2.0 ml) was added acetyl chloride
(7.50 uL, 0.105 mmol) at room temperature. The mixture was sfirred at room temperature for
4 hours and concentrated. The residue was purified by reverse phase HPLC to yield 7-{2-[3-
(3-Chloro-4-isopropoxy-phenyl)-[ 1,2,4]oxadiazol-5-yl]-3-methyl-5,6-dihydro-8H-

imidazo[ 1,2-a]pyrazin-7-yl}-ethanone (31 mg, 86%) as an off-white solid. LCMS (Table 1,
Method a) R, = 3.46 min, m/z 416.20(M+H)+; "H NMR (400 MHz, DMSO-d6) § 8.02 (d, 1H),
8.97 (d.d, 1H), 7.37 (d, 1H), 4.81 (m, 2H), 4.70 (s, 2H), 3.90 (s, 2H), 4.07 (tOm, 1H), 3.95 (m,
3H), 2.62 (s, 3H), 2.14 (m, 3H), 1.34 (d, 6H).

Example #30: Preparation of {2-[3-(3-Chloro-4-isopropoxy-phenyl)-[1,2,4]Joxadiazol-5-
yl]-3-methyl-5,6-dihydro-8H-imidazo[1,2-a]pyrazin-7-yl}-acetic acid tert-butyl ester

R ) — R

To a solution of 3-(3-chloro-4-isopropoxyphenyl)-5-(3-methyl-5,6,7,8-tetrahydroimidazo( 1,2-
a]pyrazin-2-yl)-1,2,4-oxadiazole (50.0mg, 0.134 mmol) in DMF (1.0ml) at room temperature
was added sodium carbonate (28.4 mg, 0.267 mmol) and tert-butyl bromoacetate (0.021 ml,
0.140 mmol) at room temperature. The reaction was continued overnight. The reaction was
filtered and concentrated. The residue was dissolved in ethyl acetate (10 ml), washed with
brine (10 ml), dried over sodium sulphate, filtered and concentrated to yield {2-/3-(3-Chloro-
4-isopropoxy-phenyl)-[1,2,4]oxadiazol-5-yl]-3-methyl-5,6-dihydro-8H-imidazo[ 1,2-
a]pyrazin-7-yl}-acetic acid tert-butyl ester (35 mg, 54%) as an off-white foam which was
used in the next step without further purification. LCMS (Table 1, Method a) R, = 4.32 min,
m/z 488.29 (M+H)*

Example #31: Preparation of {2-[3-(3-Chloro-4-isopropoxy-phenyl)-[1,2,4]oxadiazol-5-

yl]-3-methyl-5,6-dihydro-8H-imidazo[1,2-a]pyrazin-7-yl}-acetic acid, triflouroacetic acid

salt
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To a solution of tert-butyl 2-(2-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)-3-
methyl-5,6-dihydroimidazo[ 1,2-a]pyrazin-7(8H)-yl)acetate (32mg, 0.066 mmol) and
Trnisopropylsilane (0.013 ml, 0.066 mmol) in methylene chloride (2.0 ml) was added TFA
(2.0 ml) at room temperature for 3 hours. The reaction was diluted with ether (20 ml) and the
product was filtered off and dried under reduced pressure. LCMS (Table 1, Method a) R, =
2.99 min, m/z 432.23 (M+H)+"; '"H NMR (400 MHz, DMSO0-d6) 8 8.0 (m, 2H), 7.36 (m, 1H),
4.81 (m, 1H), 3.97 (m, 2H), 3.84 (m, 2H), 3.46 (m, 2H), 3.09 (m, 2H), 2.59 (s, 3H), 1.33 (d,
6H).

Preparation #17: 2-Methyl-imidazo[1,2-a]pyrazine-3-carboxylic acid ethyl ester

N N =z N
A N =
(o O
N
)
0 \__
A solution of pyrazin-2-amine (3.6 g, 37.9 mmol) and ethyl 2-chloro-3-oxobutanoate (5.24
ml, 37.9 mmol) in ethanol (30 ml) was heated at reflux for 9 hours. A 1N solution of HCl in.
ether was added and the mixture was concentrated under reduced pressure. The residue was
triturated with 3 X 50ml acetonitrile and filtered to yield crude 2-Methyl-imidazo[1,2-
a]pyrazine-3-carboxylic acid ethyl ester (4.5 g, 58%) as an amorphous solid which was used

in the next step without further purification.

Preparation #18: 2-Methyl-imidazo[1,2-a]pyrazine-3-carboxylic acid

NZ _N NZ —N
N &
o) O

O \__ 0]

A solution of sodium hydroxide (1.754 g, 43.9 mmol) in water (25 ml) was added to crude
ethyl 2-methylimidazo[1,2-a]pyrazine-3-carboxylate (4.5g, 21.93 mmol). The reaction is
exothermic and goes to completion in minutes without additional heating. The mixture was
acidified with concentrated HCI to pH 5. The solution was injected onto a preparative C18

column and washed with water and then eluted with 20% CH3CN / water. The product
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176.18 (M-H)-; 'H NMR (400 MHz, DMSO-d6) § 9.12 (m, 2H), 8.12 (m, 1H), 2.66 (s, 3H).

Example #32: Preparation of 3-[3-(3-Chloro-4-isopropoxy-phenyl)-[1,2,4]Joxadiazol-5-yl]-

2-methyl-imidazo[1,2-a]pyrazine

Cl
=N 0] N
O — Oyt
0 N-0 N
o)

A solution of 2-methylimidazo[1,2-a]pyrazine-3-carboxylic acid (250mg, 1.411 mmol) in
DCE (5 ml) was treated with Hunig's Base (0.542 ml, 3.10 mmol) and HATU (590 mg, 1.552
mmol) at room temperature for 15 minutes and 40C for 30min. The reaction was concentrated
and the residue was dissolved in acetic acid (10 ml) and heated at 100°C for 45 minutes. The
reaction was cooled to room temperature and concentrated under reduced pressure. The
residue was partitioned between saturated sodium carbonate solution (10 ml) and methylene
chloride (2 X 10 ml). The organic layers were dried with sodium sulfate, filtered and
concentrated under reduced pressure. The residue was purified on silica gel using 9:1 /
CH,Cl,:MeOH. The product fractions were combined and concentrated under reduced
pressure to yield 3-[3-(3-Chloro-4-isopropoxy-phenyl)-[ 1,2,4]oxadiazol-5-yl]-2-methyl-
imidazo[ 1,2-a]pyrazine (133 mg, 25%) as a tan solid.
LCMS (Table 1, Method a) R, = 4.31 min, m/z 370.25 (M+H)+; 'H NMR (400 MHz, DMSO-
d6) 6 9.43 (d.d, 1H), 9.26 (d, 1H), 8.30 (d, 1H), 8.21 (d, 1H), 8.10 (d.d, 1H), 7.40 (d, 1H),
4.84 (m, 1H), 2.84 (s, 3H), 1.36 (d, 6H)

Example #33: Preparation of 3-(3-chloro-4-isopropoxyphenyl)-5-(4-((2,2-dimethyl-1,3-
dioxolan-4-yl)methoxy)phenyl)-1,2,4-oxadiazole

' Oy_Cl
N-C
| N O

Cl —_
A ﬁ 3 - S

O 0\/Eo
In a 25 mL microwave tube 4-((2,2-dimethyl-1,3-dioxolan-4-yl)methoxy)benzoyl chloride
(0.483 g, 1.784 mmol) and (Z)-3-chloro-N'-hydroxy-4-isopropoxybenzimidamide (0.272 g,

1.189 mmol) in pyridine (15mL) were combined to give an orange solution. The vessel was

capped and the reaction heated at 200°C for 20 min under microwave irradiation (Biotage
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EtOAc (2x30 mL), the combined EtOAC layer was washed by water (2x30 mL), and
concentrated to afford a yellow solid, which was purified via silica gel chromatography (40 g,
30% EtOAc:Heptane) to afford 3-(3-chloro-4-isopropoxyphenyl)-5-(4-((2,2-dimethyl-1,3-
dioxolan-4-yl)methoxy)phenyl)-1,2,4-oxadiazole (0.3g, 0.674 mmol, 56.7 % yield) as white
solid. LC/MS (30_95 NH40Ac 4m GC8.0lp) R, = 3.22 min.; MS m/z: 445.31 M+H)*. 1H
NMR (400 MHz, Solvent d-DMSQS ppm 8.17-8.09 (m, 2H), 8.05 (d, J = 2.13 Hz, 1H), 7.99
(dd, J = 8.64, 2.15 Hz, 1H), 7.38 (d, J = 9.01 Hz, 1H), 7.26-7.19 (m, 2H), 4.88-4.77 (m, 1H),
4.45 (s, 1H), 4.23-4.07 (m, 3H), 3.79 (dd, J = 8.42, 6.29 Hz, 1H), 1.35 (m, 12H).

Preparation #19: tert-butyl 2-(4-(chlorocarbonyl)phenoxy)acetate
Oy OH QP Oy Cl
Cl Cl

SWS SN

In a 100 mL round bottomed flask was 4-(2-tert-butoxy-2-oxoethoxy)benzoic acid (0.76 g,

3.01 mmol) in Dichloromethane (30.1 ml) to give a colorless suspension. Five drops DMF
was added to the solution. The reaction mixture was cooled by ice-bath. Oxalyl chloride
(0.396 ml, 4.52 mmol) was added dropwise. The ice-bath was removed, and the solution was
stirred at room temperature for 40 min. The reaction mxiture was concentrated to afford tert-
butyl 2-(4-(chlorocarbonyl)phenoxy)acetate (0.86 g, 3.18 mmol, 105 % yield) as colorless oil.
IH NMR (400 MHz, CDCI3) d ppm 8.10 (d, 2H), 6.95 (d, 2H), 4.61 (s, 2H), 1.49 (s, 9H)

Example #34: Preparation of 2-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-
yl)phenoxy)acetic acid

Oy Cl
-0

)\OD)\NHZ 1 L o )\oinj/L \\<OH

o A,
A 25 mL microwave reaction vial was charged with tert-butyl 2-(4-
(chlorocarbonyl)phenoxy)acetate (0.815 g, 3.01 mmol) and pyridine (15 mL), (Z)-3-chloro-
N'-hydroxy-4-isopropoxybenzimidamide (0.459 g, 2.007 mmol) was added. The vessel was

capped and the reaction heated at 200°C for 20 min under microwave irradiation (Biotage

Optimizer, 300 W). The mixture was cooled, the reaction mixture was poured into stirring
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4mmph1)mmchate, B = acetonitrile; 30-95% B over 25 O min (21 0 mL/min flow rate); 21.2 X
250 mm Thermo Hyperprep C18 column, 8 pm particles) to give 2-(4-(3-(3-chloro-4-
isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenoxy)acetic acid (0.246 g, 0.633 mmol, 31.5 %
yield) as white solid. LC/MS (Table 1, Method f) R, = 2.08 min.; MS m/z: 389.14 (M+H)".
1H NMR (400 MHz, Solvent d-DMSQS ppm 13.28-13.07 (m, 1H), 8.13 (d, J = 9.03 Hz, 2H),
8.05 (d, J = 2.13 Hz, 1H), 7.99 (dd, J = 8.64, 2.15 Hz, 1H), 7.38 (d, J = 9.04 Hz, 1H), 7.18 (d,
J =9.06 Hz, 2H), 4.85 (s, 3H), 1.35 (d, J = 6.03 Hz, 6H).

Example #35: Preparation of 5-(6-(1H-benzo[d][1,2,3]triazol-1-yloxy)pyridin-3-yl)-3-(3-
chloro-4-isopropoxyphenyl)-1,2,4-oxadiazole
N-Q, N

N

Fe w1
A 25 mL microwave reaction vial was charged with (Z)-3-chloro-N'-hydroxy-4-
isopropoxybenzimidamide (0.1 g, 0.437 mmol), 6-bromonicotinic acid (0.097 g, 0.481 mmol),
and DCC (0.099 g, 0.481 mmol) in acetonitrile (2.403 mi). HOBT (0.074 g, 0.481 mmol) was
added in one portion, the resulting suspension was allowed to stir at room temperature for 10
min. DIEA (0.168 ml, 0.962 mmol) was added dropwise, the reaction mixture was heated
at 120°C for 30 min under microwave irradiation (Biotage Optimizer, 300 W). The solution
was cooled, the reaction mixture was partitioned between EtOAc (50 mL) and water (50 mL),
the organic layer was washed by water (2x50 mL), and concentrated afforded yellow solid,
which was purified via silica gel chromatography (12 g, 20% EtOAc:Heptane) to afford 5-(6-
(1H-benzo[d][1,2,3}triazol-1-yloxy)pyridin-3-yl)-3-(3-chloro-4-isopropoxyphenyl)-1,2,4-
oxadiazole (0.128 g, 0.285 mmol, 65.2 % yield) as a white solid. LC/MS (Table 1, Method a)
R, = 3.74 min.; MS m/z: 449.18 (M+H)". IH NMR (400 MHz, Solvent d-DMSO) ppm 8.88
(dd, J = 2.25, 0.65 Hz, 1H), 8.62 (dd, J = 8.68, 2.27 Hz, 1H), 8.15 (t, J = 5.28 Hz, 2H), 7.97
(dd, J = 8.62, 2.14 Hz, 1H), 7.55 (d, J = 0.96 Hz, 1H), 7.52-7.44 (m, 2H), 7.36 (dd, J = 8.68,
0.70 Hz, 1H), 7.03 (d, J = 8.87 Hz, 1H), 4.73-4.61 (m, 1H), 1.46-1.40 (m, 6H).

Preparation #20: (Z)-3-bromo-N'-hydroxy-4-isopropoxybenzimidamide
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3-bromo-4-isopropoxybenzonitrile (0.68g, 2.83 mmol) and hydroxylamine (0.208 ml, 3.12
mmol) were combined in EtOH (20 ml). The reaction mixture was heated at 65 °C for 16 hr.
The reaction mixture was concentrated to afford (Z)-3-bromo-N'-hydroxy-4-
isopropoxybenzimidamide (0.76 g, 2.78 mmol, 98 % yield) as pale yellow solid. LC/MS
(Table 1, Méthod a) R, = 2.89 min.; MS m/z: 275.00 (M+H)".

Example #36: Preparation of 4-(3-(3-bromo-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-

yl)benzonitrile
N-O
O

A 25 mL microwave vial equipped with a stirring bar was charged with 4-cyanobenzoyl
chloride (0.4 g, 2.416 mmol), (Z)-3-bromo-N'-hydroxy-4-isopropoxybenzimidamide (0.5 g,
1.831 mmol) and pyridine (15 ml) to give an orange solution. The vessel was capped and the
reaction heated at 200°C for 20 min under microwave irradiation (Biotage Optimizer, 300 W).
The solution was cooled, the reaction mixture was partitioned between aqueous HCl (10%,
150 mL) and DCM (40 mL) mixture, the DCM layer was drained, and the aqueous layer was
extracted by DCM (2x20 mL). The combined DCM layers were washed by water (2x20 mL)
and concentrated to afford white solid, which was purified via silica gel chromatography (40
g, 40% EtOAc:Heptane) to afford 4-(3-(3-bromo-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-
yl)benzonitrile (0.638 g, 1.660 mmol, 91 % yield) as white solid. LC/MS (Method ¢) R, =3.17
min.; MS m/z: 386.19 (M+H)*. 1H NMR (400 MHz, Solvent d-DMSO) ppm 8.40-8.32 (m,
2H), 8.23 (d, J = 2.13 Hz, 1H), 8.14 (dd, J = 8.14, 0.61 Hz, 2H), 8.05 (dd, J = 8.65, 2.15 Hz,
1H), 7.36 (d, J = 9.12 Hz, 1H), 4.89-4.77 (m, 1H), 1.35 (d, J = 6.03 Hz, 6H).

Example #37: Preparation of 4-(3-(3-bromo-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-
yDbenzaldehyde
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A 100 mL round-bottomed flask equipped with septa cap outfitted with nitrogen inlet needle
was charged with 4-(3-(3-bromo-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)benzonitrile (0.64
g, 1.666 mmol) in DCM (33.3 ml) to give a colorless solution. The reaction mixture was
cooled to -40 °C by acetonitrile-dry ice bath and it turned into a white suspension. Dibal-H
(3.33 ml, 3.33 mmol) was added dropwise over 10min. It was stirred for extra 60 min at -40
°C. Methanol (0.135 ml, 3.33 mmol) was added dropwise to quench the reaction. Then all of
the mixture was poured into stirring Rochelle’'s salt (200 mL). It was stirred at room
temperature for 4 hr, then it was partitioned, the aqueous layer was extracted by DCM (2x50
mL), the combined DCM layers were washed by water (60 mL), dried over MgSQ,. Filtration
and concentration afforded 1.04 g orange oil, which was purified via silica gel
chromatography (40 g, 40% EtOAc:Heptane) to afford 4-(3-(3-bromo-4-isopropoxyphenyl)-
1,2,4-oxadiazol-5-yl)benzaldehyde (0.551 g, 1.423 mmol, 85 % yield) as pale yellow solid.
LC/MS (Method ¢) R, = 3.17 min.; MS m/z: 388.94 (M+H)". 1H NMR (400 MHz, Solvent d-
DMSO) ppm 10.15 (s, 1H), 8.41 (d, J = 8.20 Hz, 2H), 8.24 (d, J = 2.13 Hz, 1H), 8.20-8.14
(m, 2H), 8.06 (dd, J = 8.64, 2.15 Hz, 1H), 7.37 (d, J = 9.11 Hz, 1H), 4.89-4.78 (m, 1H), 1.36

(d, J = 6.03 Hz, 6H).

Example #38: Preparation of 3-(3-bromo-4-isopropoxyphenyl)-5-(4-
(dimethoxymethyl)phenyl)-1,2,4-o0xadiazole
N’O O—
O—
®)

N

4-(3-(3-bromo-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)benzaldehyde (0.551 g, 1.423
mmol), molecular sieve (4A, 8-12 mesh, 130 mg) and p-toluenesulfonic acid monohydrate
(0.037 g, 0.195 mmol) were added in trimethy! orthoformate (4 ml, 36.2 mmol) and methanol

(6 ml), the reaction mixture was heated at 80 °C for 16 hr. The solution was cooled, the

reaction mixture was concentrated to afford grey solid, which was purified via silica gel

chromatography (12 g, 20% EtOAc:Heptane) to afford 3-(3-bromo-4-isopropoxyphenyl)-5-(4-

(dimethoxymethyl)phenyl)-1,2,4-oxadiazole (0.61 g, 1.366 mmol, 96 % yield) as white solid.
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1,2-diol 439.16 (MtH) 2.83 (a) Preparation O
Addi ti onal Exanples Exanple # :1 Preparation of

W@ 2@kl006366 4- | sopr opoxy-benzoic acid 5 | nt 0 BCT/U8007/025602

bottom fl ask was added tri phenyl phosphine (62 g, 0.263

mol ), 3-chloro-4- hydroxy-benzoic acid nmethyl ester

M?ﬂ\’lg (Tplo5Methed 3) RarrdB. éhmyd,rMﬁsn/T | #35.@300+E0) 1H FYR (400 MHz,

7 Xt nisH ey

SPaTd SaPRe D St pHEABRIDY 8PS 2B A @y = 18

izl JHwa 85 &l ded?.0THe, Hi)xi 62 6. Wds 4§t514r7|8éd1 ﬂH} 330f(eH), 1.35(d, J =

?ng_f?eﬁ{fefore addi ng anhydrous isopropanol (5.125 niL,
After the reaction m xture was stirred at

room tenperature under an atnosphere of nitrogen for

.
g‘ggrﬂhlreg#ag% %rraggng‘ﬁ} %359%1 @gﬂetg%{y%ﬁ‘%g@@m? d-oxadiazol-3-yl)-2-
wumoanmmh xture was left to stir at room
tenperature Qverni ght. The sol vent was renbved under

R he oesi due was dissolved in mninmum
a .. ﬂ gtafe. Heptane was added and the

at e was renoved~by filtration. The filtrate
wap-bretight up in nmethanol. Water was added until
cl gudy. Precipitate was filtered off. The

t hanol /water precipitation procedure was repeate

And> iy anierowae Virh gauipne  with a 19 iRgsbar Masrehased nVlth&G -bromo-4-
Gs%@x@pcﬁﬁybh@@g 55(4%1N%£ﬂdx§xﬂ&9ylmhknyl)Tmfwka@ﬁdibﬁ \®25g, 0.577 mmol),

stirred roomtenperature overni . The organi c

§EHP%HFY%%€ Pdadeelirrpmael) prtricidipe }Serggqu@ vessBlgwas capped and the

ALRAURatt @WET30V@ for 88 tliRGARHMIdG e trtddRSoN{Hibtags Optimizer, 300 W).
acetate. The aqueous | ayer was further acidified to pH

The solutigny wasycqgladcthe reaction mifase WasssoRTeaIaiAd iadhy Fraiue Was added

Bydried tRfc wmbmee(fof&/%) aéiRbitafdtHyaRehIbidESd (2 H@;l) Qh@Aief (12 mL).
| ayers. were conbi ne dri ed over magnesi um sul f ate,

gha solutiqnwas heated af 03 SCCfpry%éggn tthe lugRus mixture was extracted by DCM

8l ALY tHe EGRIKQAPDEYE R§hE QJeFe #8dnell (h 4=egtl3 s%ﬂuném %xz@smm then
a white salid. LG/ M5 (Tabl e Met hod D)

maﬁr (%2{) inI()NFlp_ﬁd (bEj!% &%9_4) Nﬂﬁ?c?we@ramzto M@I&B\) solld which was
%a;%ie%vxéSschangl au&ﬁat&gﬁph@"lm g 26% (BloAtHeptafe)’ & @fford 5-(5-(4-

&d"c*s*h?@"@mymen% lﬁﬁ?w@ﬁ?}rﬁaﬂhmoprfp%ykewa'&rlaz@r%é g 0227
RN % lyidid as pale yellow solid.

3- Chl or o- N- hydr oxy- 4-i sopr opoxybenzi m dam de (10 g,

43.7 mol ) was dissolved in DVF (219 m ) under

ExahPIRSA0: Prieardtidh bl £ (3:@foNRADREhyHI1, 5P 8xd didzb13-G1)f20r
about 1Q min, A solution of 4- cyanobenzoyl chl ori de

(S?P@l’oﬁybeﬁ@“’i‘r\lﬁml) di ssol ved in DVF (30 nL) was

25added dropwi se_over about 20 min and the reaction

heat ed at g 0. CPor about 4h. until LCMS shows

r etk onconpl e The reaction was cooled in an ice

bat h poured into rapidly stirred water (1000 ni).
Th®resulting white precipitate was coll ected by
vgleg@mfiltrati on and washed with water. The

preci pitate was dissolved in nethylene chloride and

Ve SKrealimethdxyinefiybigtienglrd, 2t4=|@mdiazdl{3eyl) Zhvepropoxypérenmtrile (0.086 g,

g%g’?evaﬁor af’p %Neﬁ%ul%n% add g{ W t033 2@1‘2?/ g‘r?rhgdWere added in

regind (1K) ah ¢ gikea mlodetasr @lmr@at'ﬁd r@mtum mtxtwfe p&Mieated at 60 °C for 2 hr.
QRA %O%igolwaa %E%lg 4 tl\rf]g;r{e cguoé ISFlg tme)‘%/algr gnc}é@tﬁaéé’yr Ith%vygsd d["ﬁ was purified via
slbsweﬂ Fhrgmatogriaphyd2 gcH1% E@mHmamhwuﬁmd 3- {5t Mdbnn»rlpl&nﬂ) 1,2,4-
washed with heptane to provide
4- (3-(3-chl oro-4-isopropoxyphenyl)-1, 2, 4- oxadi azol -5-y
1) benzonitri e WD 2008/ 076356PCT/ US2007/ 025602
(12.568 g, 37.0 mmol, 85% y| Zbg) as a tan solid: LCMS
(Table 1, Method a) R = Ms mz: 340. 20
(MFW 5

(3 (3 ChI or o- 4 |sopropoxypheny1) 1 2 4- oxad| azol 5-y




yl ) benzal dehyde (9.15 g, 26.7 mmol, 91%yield) as

white solid: LCVS (Table 1, Method a) RR = 4.59 mn.;
wOB0s02635843. 26, 345.18 (MrH)t Exanpl e #4: PCT/US2007/025602

1-(4-(3-(3-chloro-4-isopropoxyphenyl)-1, 2, 4- oxadi azol -

5- yl)benzypazeti di ne-3-carboxylic acid 25

Axagliszol- high-2-ismprdpoxybenzonitled0.0%7 3.20.23 1 rggolg 10¥%hTl yield) as white solid.

R e VR L <

stirred suspension of 44343-

#a1/ 16003305 i, &1 & -
EXARR AL PRBGRGHUPLERN et PR PR A et
whbenzyl)azetiding-Greaehivaplic c8d h. Sodi um cyanobor ohydri de
(5.50 g, 88 30mvol ) was added and the reaction stirred
f@(.about, ﬁ, e\r eaction was cooled with an ice WO
2008, 076356 200Y/ 025602 bath and the precipitate
was ¢ ected by vac filtration and washed with ice
cold nét hanol and th ether. TLC showed inpurities
SLJLL present. The soli}@:aas dissolved in 1:1 Et0OAc
/(6:3:1 CHC13/ MeOH Na4®H) with a I|ttIe extra added
NRI OH. Chronatography over silica ¢ in a _mxt
2:(-(Efamylepayh: 112, epreisrERleb H) ﬂammpoybﬁWé&@F rﬁ%OWog a@ ?31 mmol)
ﬁn@’az@tlmigérwg)@% DRl @b déJde7 Eﬁﬁ)l)qf'&éjé&ﬁbme-ﬁhﬁ methanol (11.55 ml)

fracti ons were evaporated to dryness to afford

apd BB &-59 imlhino? Fea'%‘tlﬂaﬁé?tlcv%sd Qs mlahddx wglqlﬁ wesyadded. The

st didnadixRid whddtisred awﬁnﬂlwtérﬁﬁépavﬁe yorqnufmbrcm{db%hydm@ (0.265 g,
m xture was di ssol ved i n nmet hanol and the filtrate

8v40 pecdt wap addedang Wassrgactipp stirekiog d@%&h 1&g G%lﬁ%‘ﬁ’d\é‘%f filjgred, the

E&ﬁi WS/ AXH P By 10fie éHﬂrﬂ@Qﬂd meW@h&S and@se REEE dvadRBncentrated to
the m xture filtered, washed with water and then

atferdra, whitsolich whighawas Togaxstalicedbby methael (aablimeare bffbi3eAcyano-4-
{RPREES Pwnc;l)amdct &{h@ﬁz&rwﬂsbem@uwﬁuﬁta 3ah@eky1R0add 1(0.025 g 0.060

renove trace hanol
ngok- 353 feavigle) gy whi ﬁogepwah@m}ﬂ)ﬂﬂfo‘é ayR: = 2.10 min.; MS m/z:

[
st g Sy s skl 55 o 4 1 1

?‘Fa%p‘éHi 2H)e{ fiéd-58)mRS 69 ﬁzgﬁH}#r‘?&“ Hgmml 2D, 3&285 321‘_{) 3.43 (s, 2H),
436. 322?, (ﬁll\/b‘ll{& t38l(@ﬂ=9610§H%9éﬁ{)9 C, NWR (400 Mz, DVBO) 8

ppm 8 HZ, 2H) 8.06 (d, J = 15213

Hz,

.Exgm Eb#ﬁ& Przpﬂrathn gfgl (Qj(3 @ chlogo-dgsonfopoigghennl)-gg,ﬁox;qilazol 5-

?ﬁbhellzg)eycﬁ)pﬁé)aﬁﬁeargdi&trgg 04218 Hg 32 H§ m 2H), Ei ar2‘r[9)| 2 :.# g .

Preparati on of

3- (3-chl ojom- 4-i sopropoxyphenyl ) -5-(4-fluoro y1l)=1,
,4- 20 ofadiazol e C NQHOYCl ~NH, 0 o [ 2

4-i 30pr opoxyben dafti de .0

penzoyl chlori .1 g, 13.12

') and pyridine q12 m) are |oadedinto a 20nL

cCrowave vial equipped with a stir bar. The vessel is

seal ed and the reaction heated to 200 C with cooling

25 for 25 mn. The m xture was purified using nornal
phsd. microvmt vigheplrharged with & beymnpaklepiopdienzad acgl (720mg, 3.85

@?@olé)},’ ?3)‘:S_%é(ﬁ'f(cg?-mydﬁ'gw-gsogJ&b&xy%gnz%dﬂmﬁg) (8%8 &13% )Igrl:rrld)rl)? DCC
(873 e p@iyrpméhyIQBTH%&mgl 4% mphan@@)um, @l)/and PHBA 41478l 8.46
%1 h)|4qrh9 gﬂ &f;s {a ed a ?Bﬁeno la icrowave irradiation for.25 minutes

oxadi azo uor obenzol ¢ aci
Thax 30XDU Selvwasvapr,ﬁmq‘/ecbd\dar sé@@th dressurcemdl siudgoihonsprified by

S r F
RSB L AR Bl B0k 30 0 Sl B ceae
to afford 3-(3-chloro-4-isopropoxypheny1) 5-(4-
fIuorophenyl)-1,2,4-oxadiazoh 5(420ng, 14%
10023683- 145-P1 as a white sofid. LCV5 (Table 1,
Method a) R = 2.85 mn, mz 333.10 (MH 4. WO
2008/076356PCT/U82007/025602 Exanple #6 Preparatlon

o ~ I

AN
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Anhydrous cerium (111) chloride (5.57 g, 22.60 mmol)
and anhydrous tetrahydrofuran (20 nL) were added to a

waleaosP7636€k round bottom fl ask under nitrogen. PANES2007/025602

resul ting suspension was sonicated for a few m nutes

and then stirred at roomtenperature for about 90

Ve P0@n; 8GEeolyrine 00 ml-/minsflavhiate) c Biaftinss eantaitjpgproduny were combined,
@&Qvagséohyxld drddh m \(a%ﬂu,ﬁsvé;atove,%?gh% SNl 4. (9as.cRBALsed

After about m n, and warm ng to about 0 C,
ﬂweropegghqn@ld-]\gdsowé@pgé X! )yherg@c@lqympanecarbomtrlle (347 mg, 23.8%) as

l‘é etk stigh L@M’s (‘hﬂﬂé g%@@@d(é’)ﬂi‘ ey i) rrrxlﬂm | ik %8@2@‘@”{%}“ 'HPNMR (400

Ybenzonitril nhydr ous
MHEz, MSQXJDMHU% %8 W 6, 2H) 8. Qie@p 1Hhé. 99é¢ﬁaérléﬁ§r Bl)p7.62-7.55 (m,

o T LB R LPTRR R 1oBG Rl B

then left to warmto roomterrperature over ni ght . The

k u amp ﬂ%:&t pr%{)% g@ig{lj ap ? (M@g’(gcc%g)fg q-lgog) o;g?%é}&ﬁ[‘gg ﬂ',z 4|_ﬁxadlazol -5-

quphciyﬁclyqutamrb,déehydét to warmto roomtenperature

over two hours. The m xture was filtered through

Celite(r) and vvashed vvith DCM 5(4x 60nL). The filtrate
Y * d 4

vva‘——pmrl RP PLC TA =
ffoni um acet ateN B = acet n' r 30- 70% BOver
30,0 mn (21.0 nb/mn flow rate); 21.2 X 250 nm Ther no
Hyperprep C18 columm, 8 |lam particles) to give 2-

(A41(03nI( Bouad batom HAask s@pctapged ywithalrih(B-(I-c R orb-bixatopagphebyl)-1,2,4-

%g%fg%%g?-lyﬁ@{e%g c@cl%@%gn?celaggqsnét}ll%?3% ggb Ch%gg gﬂ.ié_ﬂl_oromethane

8 ML) did thivRop %06 MBEC. MIUAD-HEY.S6 mp/o. %9]114316’1.) 9ids {dded slowly via

e g (S il el g ol ool mgon

(qﬁencﬁd:d) by a]idlﬁﬁn af M&OHdé}mﬂ) andoaqldousiRocteHy's Saktd#plld. #B8yers were

pla.ga?&id}n e (agueoHT ¥e}/r WRS F)étaarc)treg Bvcl)t)}(x%%M I{] )(]3511},) Oagamcs were washed
@wmdatafatdd-stidlym)bpdaenydté srlapanthes dredverdfgipandeabe@ntrated. To a

éOltl Aortcg tlaes;:na%l oai;erlahml o f(;lg—([)l;(\g% aéiﬁe):/ mIloleN Hgl The ar%lé ure was
Stitydd) Mnydempfrmparfoﬂ}mnm:aumwdas agetappedac rethofvd $Hme/1atenal was
gthelﬂllpﬁn 1€ \!12 {lf\fl\]slg col‘rfll d?%oanatograph%r}nk)ﬁx 2 Lg\r/c%f i bfg‘? eéhyl acetate in
ptarﬁ: cﬁ&r]30l’mml3§) ,ml:amni fivie @it ?Iﬁtlnms)commmg@dmibct wertieombined and
8ncent6a%§cfto He 2{}% (.%J ﬁigcelfloer%](: Clll’gg . hea}gzgd rl}r §2 9 2 Jzazo? 9 C
@Bpmﬂgscl@bpdnembalda@@e 4 mpsf 489) aalb cacky galom smua NigEMSE (Table
| QU0 _net hyl r 6 ng, 0.611 mol) was
gwé\ﬁ)gi t"hr?ehr'}é]a 3)@5 ﬁé g\flgg)zf or another 60 mn at
about 120C. The r eact | on was cool ed and t he sol vent

pur ?ed# r%h;a g% 5_(\9 -(g'g%#{\)ﬁ]al%?g f; 1sCr uggxgp %né/i) @ 4- oxadlazol-
zsmlpthm)ﬂ)'cydlmroBﬂ)ﬂﬁ%l&nﬁuﬁproﬁ&n(ﬂc adidy TrifluoBoartticAeid f | ow
rate); 21.2 x 250 mm Therno Hyperprep C18 colum, 8 pm
25particles) to give nethyl
3-(2-(4-(3-(3- chloro 4- |sopropoxyphenyl) 1 2, 4- oxadi z

83.

ol - 5- W’? ropan- 2- yI am no)
59" bl e 1 hod a)
4 (M=H) +. g7 o0& FY Pr

3- 2 (4-(3-(3-chloro- 4 i sopropoxyphenyl)-1, 2, 4- o;\glaz

ol -5- 30yl ) phenyl ) propan- 2-yl am no) propanoi ¢ acido
2008/076356PCT/U82007/025602 Met hyl
3-(2-(4-(3-(3-chloro-4-isopropoxyphenyl)-1, 2, 4- oxadi az

-5-yl) phenyl) propan- 2- yl anhbgo) pr opanoate (83ny,
0.181 mml) was dissolved in ethanol (4nm) and NaCOH
(4mL, 8.00 rnnol) was added. The mi xture was stirred
at roon1tenperature under nltrogen ﬁ#ter about 20

. " oy
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WD 2008/ 076356PCT/ US2007/ 025602 CC To a slurry of
4- (hydr oxynet hyl ) benzoic acid (0.220 g, 1.443 mmol) in

woRr98(01636610 mM ) was added EDC (0.277 g, 1.443 pPomDU$2007/025602

foll owed by HOBT hydrate (0.195 g, 1.443 mmol). After

about 45 mn. a solution of
(Z30ng. vinl asshatgedhyity bidy GaCGiobinne-dporipbexyphenydand. rexadiazol-5-

00 elcrobarkd Bhbod g BFo o SAB MhniiRp Afifipcs and

€ n"mxture ed to about
amnepropnoicifcidel0.¢0 oigi Q]QZQ t@mpb ond 2etipaidifOf3é mIH&601 mmol). The

rvﬁfl’%%él ée?ig %ﬁ':?ﬁﬁ E{e%m% s?xprg %?%B&ﬁ? nﬁﬂqat\‘@cicfxlf'%nﬁ@gture Nex sodlum

pur i omat ogr ap y on silica
Eyz@nAb(;rpI@@'ldQ o. quxng; 0d@0 gmmol) was added in one aliquot and the reactlon was

A s PRI 5L B
EONBSMaEabl ‘@SPUHWV{WD&PWIR (A= QI%CTFPN B,= ACK; 3Wbto 95% B over
gM{,gﬁ fia; %%@W%ﬁéz% P2 Sgrpr%pils C18, 8 pm, 250 X 21.2 mm

kcslopnp riba(opphmeawth)mrig Iﬂodﬂacowaeu ram:hpepedl\@ld IWopMilidel to gide 3-((1-(4-(3-

sol ut i 19 P; dia
E}qu(!‘ow( 3CEHPRT Y ﬁn LbpiSpedsishiany 1) - 1, 2, 4- oxadi azol - 5-
yl)z)iphﬂy‘cybl):mpﬁhwdiylair&d)ﬂoﬂ%zcg;czd)(QZQﬁg HO%DhY the TEA K. LCMS

K17 bR 2 Rs s P rtiat 20 d Mg i N B Mg e & ppm

ADQQ& pr: JoT] 4 (]i5fH)t $163 (dAACH), 089 (d, ¥1=L8. & MBIHYOUI4E, iH) £.80-4.76

Gopliha? 30" Bk AT Flb A 20 R g i )

concentrat ed in vacuo and purified by chromatography

ol 38 Hrnmir) DA ooro,d hpibtvrnrelil S oo dinent s
ylbbenzmlr(z,z%mmgll BE@idxolad-OAfgethHdMinés a col or | ess

solid. LCMS (Table 1, Method ¢) R = 3.22 min, nlz 370
(Mi-H+ Exanpl e #13: Preparation of

(4(:}(3'(3/"%'“ i -4-1sopr opoxyphenyl)ml
yl ne, W I NH2 25?3/‘; t|on
Ofo >L‘

5.4 4- (azi domet hyl)phenyl) °3- (3- chleko 4- |sopropoxy®

yl) 1, 2, 4-oxadi azole (0.066 g, 0.178 mmol) in THF

3 $0 0 U Sl 29 s DB RSB e iz 08

mth da¢idphabyifidndoX 2B y)geth@narmirk (BT L, A#3%mmaboudthanol (4
t . b 6
g@.&,uatqg F{]e%?%%h ?U;lﬁl& ur 1%8‘%%015‘&8% %%déoollnf% O#me ga?k qu%d with a

action 'm xture was
stanpgbat Themixture wes gured dorebeuttld atimdesi anrowamampemdre under

Rl 00T, SUIRORERIRREYs . G160 Bhs LN pYALI

(MI(aEUQerucmr@ wes smrrle@ airpop teyeeny dYerdight, Sobveatdvazerhevsd under

LRSS LA 0 S0 g
adohard), B = Pﬂ@pﬂﬂ‘btq )9 B bver 30 min at 21.0 mL/min; UV A = 254 nm; Thermo

%E r%&% oan l%;}% Hm 25%%?{ %?/C%FUM lF)rac%bns’ congﬁ(nellrgg pr(%cgllct- \gérg
Bemb«madymlt@/pﬁpeti anclyaphilized td giva oi- (d ((3@3 t23rod-isoprdpaypienll)-1,2,4-

e RSP, 55 40 150 By B A g7

abieitolid h LEMS(Taltle dyMethod c) R, = 2.59 min, m/z 458.62 (M+H)"; '"H NMR (400

@%ﬁ%)épw& ?qu hﬁ%ﬁ%éés‘%gnf §00 @ésﬁg}dngﬁ Efa) f?ﬁé(?d h),

z.gﬁ@eb@ mz\rmxs s, eH?r;@swhe@,tlm 1.9 @)D t3.43%@d! Qlﬂm .6BQadII2H), 1.86
n. t to roomtenperature the reaction

fﬁiﬁinﬂ‘ésé\ég%é%ggﬁw%ﬁgt ed in vacuo and purified by

chromat ography on silica gel (eluting with Et0Ac/ Hep)

to provide 3- 5

(3-(3-chl oro-4-isopr opoxyphel%y?L) -1, 2, 4- oxadi azol - 5-y1)

cycl opent anone (0.156 g, 56% as a yellowoil. LCVS

(Table 1, I\/bthod c) R=2.75 nmn, mz 321 (MH). 20

.
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mol ) was suspended in m xture of MeOH (3.04 m) and
DCE (3.04 m). To this was added acetic acid (0.111

workgos07@4® nmol ) fol |l owed by 4-am nobut anoi ¢ arCTIUS2007/025602

(0.251 g, 2.432 mmol) as solid. The solution was
stirred at roomtenperature for 0.5-1 hr. Sodium
cyanobor ohydride (7.64 ng, 0.122 mmol) was then added

[ 1 { r

EApRE 980 g0 L OO R B 08t
mhben@!inmﬁleﬂlempﬁkwel,é-ﬂcéss am no acid was filtered off
and the filtrate concentrated in vacuo. The crude oil
vvas partlt oned between ethyl acetate and brine. The

ani c f‘a er/wRs dried (MgSO4),and c ne ted to
f »a@‘t\hat vvas purlfl LC

af
usi ng 30-1 in 50 OAc bufferN t 21
m m n. 15Fractions 14 wer e/th)rrbi ned and OH
entrated in vac he resulting material wa

sonl cated in MeOH. The suspended precipitate was
flolatselugeh, of N-(s@el3whiotp-4-tsoprops@bheanbl- 14 -exhdtagolyi-ghtgnzyl)-1-(2,2-

Akl e R BN B4 i LGy 5 e

nﬁtahl)eoassH@mOW@Smﬂ DA78 inBMD THealshagiod wadkstated do 63°CRmder nitrogen for

o i o) L8R s

NaGBlHiﬁ ;178 )., 0.7781molj. DBF(vehs renove@uiBBr ieidyced phessusk; 4ng the

R e

hjch poimt WhikGpredipitaRHprmed, Bglid was Gfleqtetihy icuumfi®atidnl astwashed
Hz . e D& (. . - 7 . .

g 3Gy o G s iy B
chlprolHjsppr2p@phenil)-1,0,4 axpdidtd)-5- BerkPamind )pdepapier] ,2?]_d-it)l (31.7mg,
?g?)}%s:aﬁxzoﬁ-v%‘hi?éssofig LOMS (Part®1, Wendd) r22 186 GRALPE 4 WU Fiki e,
AKT (NBR €400 WEHLD ik i d-) Gi pprO]. 200(d 4 ¥ Gre8tHro Xi), 60 td aHe, S01QH,, 1H),

I tto fI

Biohart blrsipaing B80T A8 TSGR 132 g 390 @
nH), 373 (@i, Vi), a4ood OH). ess cI ear sol ution. The sol ution

was cooled to O C by ice-bath. 30After stirring for

15m n, diisopropyl azodicarboxylate (5.11 m, 24.96
mmln)ale(#avmngpaﬂahqm of1{Z)-MEhFH 8- GA8-2bbREAiddprepoxy licb Gp-2,2,4-
was ad g f; ver 5min. The reaction m xture
£EdigrbB %13}”*‘ H)e suspension in the process. The
reaction mxture was stirred at 0 C for 30m n. Then\ a

col orl ess sol ution of benzyl 4- hydroxybenzoate (5 69
g, 24.92 ) and (R)-(2,2-di net hyl-1, 3vtH oxgkan- 4
yl) ge thang"?:rd @ 323 . 73_mol ) cin H’(q @ /was
ad eé‘ m xtdr e}, keepi ng t he 5 per at ur e—at or
bﬁ&% QAC. The sol ut| on turned i ght yellow The

solution was stirred for 2hr at O Cthan sl ow y war ned
tAotwarmistlereund katioar flaskivas @tmgeéwlthm@@yb%mS(?ﬂél weekend.

: i |
SRRt By RRGGRIE 2050, 1 109 REKD. HGNS (EHdSH, 554
etrh@) and THEH( 1 hep) die mistareadhd dkn C¢¢1€d tpeéﬁj’ptuaflﬁr an atmosphere of
| er
REBELE el AR GRAR SR AR L] hb 2L R mul)F il AL e
wsktng shael BepleMSnib0E204- (éd$-gwnr04msom01mxmfadylkhi2 4gixadiazol-5-
0 a
QPRI NGB LK Js B B GO Tae LS 00
prodescind W@n éefigo waim eecroamderapsnasera yeanighl. Reactipp sagiquenched by the

%@i?%’eg_%ﬁhmngtdﬁlf&ca(agueg gx Ihe rmxture was selpﬁrated a%detltllgao ute(éuse{zéyer was
white solid (6.17 g, 23.73 mml) LCIVS (Table 1,

Method ¢) R=2.89 nmin, niz 343- 20 (MtH) 15

Preparation #5:

(R -4((2, 2-di met hy1-1, 3-di oxol an-4-yl) met hoxy) benzoi c

aC| d A 500 m_ h| gh pressure fl ask was charged W|th

N NN PN N NN
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20mmol ) was added and the reaction m xture was heated
to 70 C for about 2 h. After cooling to anbi ent

wo eoperadtaure a solution of IN NaCH (3.81 m, 3P@1/US2007/025602

hunol ) was added and the reaction m.xture was

concentrated in vacuo. The resulting solid was washed

wktrdstedopithether Grolfimle. dhe opmtunedanghnigs iverd drigd vrgs MeSQ and
provi de

(cg)cegtra(tqg t() glve 4n eﬁw&xt& sojid SW@HOW[SW@M)WI@ Ige(aH and collected by

Q¥R hAARhtionaid WM@@Q&MM&H—D@U@I'M) B Dkctédsol@4vad drle%Ao’@:mlght
as a colorless. solid. ﬁ§(Tab|e 251, Method c

20 & SCHYR OV 19 gweéz)(mﬂﬂﬂ)l 4 é%fi}l@O#fsoprm%M«e@tl] b 4gradiazol-

45)Q)ghg,gt)ml%qg,ggmgop,rmoxyphenyl) 1, 2, 4- oxadi azol 5-yO
benzenesul f onam de WO 2008/076356PCT/g82007/025602
M diapled yMsff*IOQLC)sM—fi‘a%%fwnb@ﬁz%P 46 QD" ( 1H 28R (00 Mijz DMSO)

S'alm)s 19D, é&s@ﬂ_&k 0\1\@&1 ;| %9@@}{)17&53(% QH) 71@%1 1H), 6.84

fol | owe drate (0

Aﬂl tl » Cal¥ddt LIBOA- Sm!tle‘&) 6561 8il). éﬁSéﬁ 6H).

(Z2)-3-chloro-N -hydroxy-4-isopropoxybenzi m dam de in

DMF (8.20 m) was added. The reaction m xture was

Hxamgle #48: Biigparatiou of Trangimeghyd 3t(4-£3-(3-chignoed-isepropoxyghenyl)-1,2,4-

ogmztoggjg,%ﬁgﬁ[)gycj@g Oﬁa‘?n@&trb&}la{ﬁ xture was concentrated
i n vacuo and purif puri'tied by chromat ography on
silica gel (elutlng math Et OAc/ Hep) to provide %
4-(3-(3-chl oro-4- o=/

| SOpr opOXyjpHE X, 4- oxadi azol - 5- yCh&n2eness| f opani
de &1, % as-4 colortess ¢ |

1, | Met i 2.74 nin, nl z 39 Hy. Exanple

3, 3 44 (3- (3 chl oro- 4- |sopropoxypheny1) 1,2, 4-

oxadi azol - ypphenylsulfonylazanedlyl)dlpropanoate and

trefatsiRel kpedsibftof(t3mtBylshfxbRAuh-iodide (234 mg 1.065 mmol? in DMSO (5.0
I sopr opoxyphenyl) -1, 2| 4- oxadi azol - 5-yl gseny sul f onam

&8-)) ,SP%FI{) B98¢ wwdgegéq partiens NeH (42.6 mg, 1.065 mmiol), with a water bath in
ﬂ)taéegro(kgerﬁthé RAQioA bEHRBY DRV I'nﬁ,ey éarré@et?onﬂof q Qg»e%%méon a

) benzenesul f gnani de (0. 500
e@utﬁl (5)- %@Y'éddé&(wﬂpfed 'G%OWY%MIB% 4rﬁ¥6111)‘Z°1 Af ter
?Q%&éﬁyl;&r}ﬂﬁ)@(%&ﬁg t(rd@g &ﬁ&holﬁmbmac 05 0PANPFhLaddbl 35 wille, keeping

and the reaction m xture was
fhedeastion §mayayte apercbelons $xF- Adistirddition wap eorpRiget thoisaction was

BRirkddLk ﬁ)oﬂﬁgmﬁé?ﬂh&doxta‘ﬂ HoQORH b BAP 8RBehél Warded tdP30°Clrbi& G o B¥urs.

chromat ography on silica gel (eluting with Et 0Ac/ Hep)
At &vas then addgd gg the reaction, and the reaction left to stir at room temperature

3vetnight4 ThSrebdiof MiQnR-whs IdH R FRAXHABRANJukods s8dim chloride, and the
oxadlazol 5-yl ) pheny Isulfonélazanedlyl di propanoat e

payeous lgyer 29%/5“%@6%3’&:%1%??@5 Q) | Qamsslayery mere tapbiged; dried over

tl‘@@ttw ditn@ %orft&ntratea 48e Sudls mikFal S piritiebisd RP-HIC 8gdi 40 A0
(0] er u

TR~ ACO) P8R e ety 30 minat Bl AL Ap) U ya3st o

PR B pLhRE Y @Iaa) B epgmatﬁz (IQh aﬁmﬁl) #&&ﬁor@%oﬁamm product
col orl éss solid. Tabl e §

WET§ coppbined; gg_ncemzqq)d rand lyOphlllB@éﬁ’ﬂVé Tm—memébﬁ@t(ﬁmhlom -4-
%Oﬁt‘(‘)ﬁ&){?g&%yly h b eré?caémio? Q ?P&&MBJEBD%}L&M%%U&&%@% %Oig%) asa

| sul f onam propanol ¢ acC .
2/@(9%? i46hE Al Odethabado2 3.27 mip, nyz 4 b1 Uit M&rHDof 'H NMR (400

R DRAIYD pp 8108 (422D, 506 (4, 6D, 7,99 (99 11D, 47,0, 0 39 4, 18D
432 {septp 2§06 (8, ﬁﬁhérﬁﬁd@dpi@pa{iééﬁ@ U@ P88 ¢idd 013653 (ddd, 1H),
gpgh)6hg di chl oronet hane (6.0 m ) was 5added TFA (2.0

.0 mol ). After about 3 h the reaction m xture
was concentrated in vacuo and the resulting solid was
triturated with ether, filtered and dried to provide
3444343-
chl or o- 4-i sopropoxyphenyl) - 1, %?4-oxad|azol 5- Aphenyl su
| f onam do) propanoic acid (0.176 g, 70% as a colorless
solid. LCMS (Table 1 NEthod c) Rt =2.54 mn, nmz 466

-~ e o
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OH ci TFA (2.0 m, 26.0 mml) was added dropwi se to
a stirred mxture of tert-butyl 2-(4-(3-(3-

WA BRIooe366 4- i sopr opoxyphenyl) -1, 2, 4- oxadi azol - BEYLUSW0BOR5602

yl sul f onam do) acetate (0.121 g, 0.238 mol), DCM (5.0
m ) under N2. The m xture was stirred at anbi ent
tenperature for 3 hrs then concentrated in vacuo. The
ESSHblel#28 ﬁeng\m Frahl Y@ RE-itlorsl4REpropblybREFH- P24
md@aso( s-ybm@wbcwl@smnemkwﬁewg 1, 2, 4- oxadi azol -
yl)phenylsulfonan1do)acet|c acid (46 ng, 0.102 mmol )
as a white solid. (Table 1, Method c) RE = 2. 14H

mn, mz 450Q, 34 0 H - Exanple #21: ﬁrgparaUQﬁ{(ﬁ
teré butyll >—< > /\
-uhlo 4- |sopropoxyp ny 2 N -
-5-y1) -3, 4-di hydr oi soqui 2(1FD ypacet at e
11 1 // /LoN CINHO 25 To a solution of

3- (3 chl or o- 4- isopropoxyphenyl) 5-(1, 2,3,4-tetrahydro

llésusrﬁ?#%;\?g I{Sﬁ% é%ﬁ’tl}# )% (%Zj’si "%‘Eoé%ﬁ K%)O@a%?)%ﬁ)hgrgﬁ) -1 }2 oxadiazol-5-

@2y Iyayolopropalet buglatey(11 g, 0269 ;nknobnm ammwahk) v\(aﬁ) adiid®2 N
2 t bo act |
Rantob do B ooy Ao P Ra S s TR p8S B RSP g oo

ohumipitt ®g#caiph ynittare pvaguéuwth@lized by albditign of acetic acid, and then ac1d1ﬁed

g 3yt daihs SRSt BESLRPRACLO S st und ad ol

délleyidd by Sbgtibom olasted A(ithid) NHTRCRk S amddriedinelet essuroid give

e N

Eﬁ?ﬁpﬁﬂ ﬁpdl&ﬁ}opﬂfne&ﬁbdxylfm,ﬁcyd (64 mg, 59%). LCMS (Table 1, Method f) R, = 2.99

et o GG R RN SO PP (LA SO . 799

kc&il; €H)[ 9.48 (& l2wem,rA38a8, 1H), 4.82 (sept 1H), 2.54 (m, 1H), 1.97 (m, 1H), 1.53 (td,
tert 1)-1, 2, 3, 4-tetrahydr oi soqui nol i ne
Pkﬂ%‘g\/ iﬁ@&% 380 g, 1.371 i) in DVF (1.662
n1) mas added EDC (0. 263 g, 1.371 mmol ) foll owed by

T h at e. t t soILnl on of
Eyimnie 20 drgbssacig o tesoit 5 G eBlob o samer 1,24
okhd24¥ol- g-yl)ihoﬁéﬁldﬂm&a)rbb){yldwlz (0.831 m) was added and
the reaction m xture was heated to 140 C for about 1
hr. The reaction nm xture was concentrated in vacuo and

purifiedwﬁ? chr graphy on S|I|ca geINt vi de
t erck b Gayggﬁ%ghoro 4-
EJQoxyphenyl) 1 if dlazoLJS 3, 4 di h

qU|£oI|ne 2( 1H) - car box (0.403 Sg, 69% as ag %8
colorless oil. LCMS (Table 1, Method c) R = 3.43 mm

mz 471 (MrH). Exanpl e #23: Preparation of

Fo @ 3olGidr0sTQ=(ferd- lﬁmryaepwhyph&myalmeS =dadboRyliZ, aéid (190 mg 0. 722 mmol)
ir&rcr&tgpx\éﬂr o] SquI nol | ?}']JCSI‘O\Xa\)e v1a’l was addec?}gIO% (3?0 mg, 2. 1-% mmol) DCC

02983y 3:16 lfﬂrmp aﬁ]d' DSOR (0 PSP, 0853% Iimdl). 2THe maﬂe a@Hdtimfd Yt room

i hydr oi soqui nol i ne- 2 rb 0. 403
&mpsfa%%poﬁﬁ%/ﬂr%‘ﬁnﬂelgl 1§ hgprs: EJW( %%n‘?@ Wg‘g'){‘ a 4N
£0prapx9Ber2fmittkalidé (150in2x@886 ol Gproparedlty. Memnp}o)cedure B) was
After about 15h the reactjion 25m xture was filtere gw
9fied prie Fearpnss eptede 1pQr ¢ iupdep AETOwRE R iatiep Gagx YY) for 20
sidutd¥a NGB oo tRITERALICMIXAYE vay\ilfer&l B@fc&’(tﬁd:d ghdipaslfied via

AR Ryt g eB ORI ey grediens o a0 B AT g over |

SOfEH. A0d fldw Rrteydf)30ml/rirf}- Besawnazahz&mﬁ@prza&t erec3ffhinds a
colorless solid. LCMS (Table 1, Method c) R = 2.00
mn, mz 372 (MtH)t WD 2008/ 076356PCT/ US2007/ 025602
Exanple #24: Preparation of 130

2-(5-(3-(3-chl oro-4-isopropoxyphenyl)-1, 2, 4- oxadi azol -
5- yl1)-3, 4-di hydroi soqui nolin-2(1H) -yl )acetic acid

To a solutlon of ‘tert- butyl

VA ~ ~ o o T T I Y A ~ A Y L 1
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WD 2008/ 076356PCT/ US2007/ 025602 2( 1H) -yl ) pr opanoat e
(91 ng, 0.183 :mol) as light yellow oil. LCMS (Table

wQ@ 20080143661 c) Rt = 3.39 min, mz 500.72 ( M+H) +PCT/US2007/025602

Exanpl e #26: Preparation of

3-(5-(3-(3-chl oro-4-isopropoxyphenyl)-1, 2, 4- oxadi azol -

sotogppad, ndalrigd nyalyasiea Quanto I2ive 1epibkbd -3 priderarfoioproaeirhenyl)-

TF% o§%Jquol _s. yl)z mbo%é 2 Db M tare (46.2 me, 15.5%) LCMS (Table |, Method ) R, =
|sopropoxyp enyl) -1, 2, 4-oxadl azo

5-49 yin 3n/4456;l221(wf}@| ,chNMRc(mD(hMEI@ 11PMSS)D 3 pproBanddt 1), 8.10 (s, 1H),

%8)?’2%]1{1?75 rﬁ%}S %gﬁg)ég’elg{ )gjh(gjf{s & m Xépur@ élt%l ?r4 gi(‘f) ap)- 135 @

&Hbi ent tenperature overnight. The reaction m xture

was concentrated in vacuo and the resulting crude

product was dissolved in small anmount of DCM Ether
Exsmahidist: Rrepatation ob B+(8- cplne@nﬂdopatpex{ynhahyl)-Kmsonn'dodth-gl)-1,2,4-
was,.filtered, ri d.wth ether and dried to give

gx?dé Z(OE ?Eﬁgﬁﬁogfeglc%ci"gopr opoxyphenyl)-1, 2, 4-

oxadi azol - 5-y1) - 3, 4-di hydr oi soqui nol i n- 2( 1H) yppropano

ic acid, TFA salt (74.7 ng, 0.134 15 nmmol ) as light o

yel | ow soINi— (Table 1, Method c) R o2 04 m nF OH
nt zci44 +. 1H NMVR (400 MHz
J}s (d@ = é07_6_7'6’l—|z 3@%&11- ON%d

Hz, 7.99 ( 8.64 Hz
761-753(J‘65‘8 .58 Hz, 745-737(J—

8.8 Hz, 1H), 4.90 - 4.78 (m IH) 465 -4.46 (s, 2H),
3.71 - 3.51 (s, 3H), 3.51 - 3.38 (J = 6.87, 6.87 Hz,
i solutign of tert-Butyl §-(3-(3chloyo-4 9sopppa@gyphenyl)d 3 4-aradiazolsy
il)é&n&&rne B 1Ry 1RE SPRRAD 0O nith6l) in DCM (2 ml) was added TFA (0.5 mL,

I sopropoxy-3-(trifl uoronmethypbenzonitril
230meql). akhe aNyE PR SEITRS at fPQnp @g@wataremnséfruméog@n for approximately
40 Ryglrax )lm%r 84 ﬁﬂnﬁllek' %&F@Bbé’d@b&ﬁ&ﬁg g g lnﬁxt(né il gjbec%ilne%loudy

mol ) and triphenyl phosphi ne
avrtha W higrryecTpifate foourst Soli yagqqllpqt@bbwfdwa@nwp% wagged with ether (3 x

QOTHL‘? nﬁ“hé &ﬂ@&&?stoﬂﬁ Svas then BA& iR Q&d&hﬂn‘&ﬂerﬂ@%&e@é Hfor8a-

| ) was added, stirred bef or e

a‘@é’i"??’@ﬁh"m’”é (priagaito?-y{3. 20{30%4@02039%311% yalt (?ﬁ gmg, 62.6%).
'ECMSJ(T%bl\é@SM%ﬁlb& bad -at 296‘:%' FA35E. STRRLEY UrE NMVAE (4'68 Mﬁz DMSO)

he sol vent was renoved under reduced pressure.

ﬁ@ml%%r(g 2511 8.3(s, DI 8.20 & &H). Ri0P Kd. 38D.61670Cd pldd)) ’éﬂh@r 1H) 4.83
waf b Liter emove phosphi ne oxi de and the

gsr%gdéﬁ%%‘gﬁiﬁwméggp(g?ﬁied further by elution through

silica wth heptane/ethyl acetate (4:1). The isolated

A N A L o S e

wkadigl-§ yhisoinjlolimn2-yDprapanoateit anbi ent tenperature. The
sol ution was basified with 2.5N NaOH (30nL) and the
product was part itioned between DCM and the basi c

aqueous pty gi ve th crude
4- i°soprpPaky- r|f+|u 2t hyl-)-be w
9)JQ% 5 | b1 VTR 2 R g 1H
(400ME, CDO3) 7.85(d, 1H), 57.75(dd. 1H), 7.06 (d.

%%_gmpr_oh.&;fg }gkgquilz)}i\eggg—ég(ls mgbl {'3/! IlEPﬁ()%éﬁ%('{l%glp H@h%oﬁ mmol)

casaddied to]zOZrhln ohiarovaave ataltrmmkped @itbh smmhg bare Vethyl acrylate (8.45 uL,

AR S ST e o
aem] fpr E(hmEluﬁcldr @ﬁtﬁo@a\refhr)radm&n hmﬁ)l\?\éd A&lbr BOmiBufeg randtBéraliquot of
aze F ﬁate elg | 4VaC )(e)wz}asgasfie o vglol ?sugvs\%\/@edpar}d Pfeatgd to 110°C
by preci pltatlon from an ethyl acetate / 30-60 OC
pet/ether m xture 15(1: 2) to give

(Z) - N - hydroxy-4-i sopr opoxy § Ftrifl uor onet hyDbenzi m d

am de (2.51g, 33.8% LCMS (Ta% e 1, Method b) Rt =

1.89 mn, mz 263.13 (MrH) +. Preparati on#9:

(S) 3 chI or o- 4 (tetrahydrofuran 3 yI oxy)benzonltrlle
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Under an at nosphere of nitrogen,
(S)-3-chloro-4-(tetrahydrofuran-3-yl oxy)benzonitrile

W@ 203A76¢356 50. 1 nmmol ) and 50% aqueous hydr oxyl aP€TES2007/025602

(3.31 g, 50.1 nmol) in EtOH (150.0 nlL) was heated at

60 C for 18hr. Solvents renoved in vacuo and the

far 4D anire undgs miczavatve prsiintian 3P0V MReaqtionias thensGoreratratgd padydried
Q‘S&g 9&&&&& Io@éim?ﬁt BERE CRIGE %ih 3. §5r @13 %nzo% DYopRGELPhSYY)-1,2,4-

er “mxture

p8uditol- Jdm«m@lw )Wympe&gﬂtam(awtlmh éIZrleff mg.dR4%). The product was
)

}Gge?)ngglﬁq’&r'ﬂ@r n?&mcqt%n( ic?\%/% E&"ﬁ 1(5“};’?@% ) %t . ic\)/gi H.Qﬂnbz 44R4s

MwHi'phol i no-3- (trifluoronet hypbenzonitrile To a

solution of 4-fluoro-3-(trifluoronmethyDbenzonitrile

(15 g, 79 mmol ) in 20di net hyl sul foxi de (160 L) was

Holample #53:Frepantiorf 4f33€5-(h(3-chlGo-dmisenrppexynhenyl)ak2#-wxadiazol-5-

S BRAT 0P Bofie el Rbeorl Rl 1 ool ed 10

anbi ent tenperature and the solid was renoved by
filtratiog-0 Th itrate was partitioned between ethyl

ac%at water (1.5 L). e or ganps er ©CH
@%wt ler (1.0 B—and -EhlﬂL)d;I
er anhydrou fesi um sulphat 25The sol 5ﬂ%«w/

mas renoved in vacuo to gi ve

4-mor phol i no-3-(trifl uoronethypbenzonitrile (17.25

89 agglution Rt 36 chigotitpopregogyphenyl)dl.2 ﬂ-O*adzaZGBS-m
ébt)ss%m%zlﬂgl epal:loare %l&% 0. &SQQIPD!TB in el-lt:l)nol (Y nﬁpwgsqaddelldb 2M aqueous

Nﬁ@b[a(# a’il,, 0#111201) The reactlon was stirred at room temperature under an

NmJ&MQFeQ?fYnu‘]o BPfP t.?ﬁﬂrd);ﬂﬁiat%l‘y(4t Holufs! R@5PBE ek RAD HeMhd@ifkd to a
de To a solution of

2HpH A by additien & 2NHEE ptidrigniinng pregpitssotormad: |The salid wasgollected

Y fitrallHPAnk Wa@héﬁt»hﬁﬂ%tex((égg nm?) Tu@s%naqq@me@dé&% QLM Dven
sol ution of g roxyl am ne

QropaEitde sV R fi- @rw@owaz:s,ommwe@w Ia%éma@go@w«nzdplm 2-
ngﬁanot%ﬁs mewyerom3n&o§ait ‘?ﬁ) ) 19§ AN ETPEILRL UMthod ) R,

and the solid was reane filtration. The fitrate
wals%pmnw/@ Aé&&(l\ﬁéﬂ)/veéhNMmgﬂlOOéﬁ& BMSQ)D. LI Brian, 1H), 8.23 G,

z@,gheg(& aL%m (Ehﬁ?)‘)%gﬂlgdc 1#?%3& G §) V’ﬁzﬁftﬁﬁlh By 4 B3 WeielH), 4.72

over a ydrous
ta dHb Si58 1kt 3d). B¥4e2HFH S864éI6/Bnt mas renoved in vacuo
to give
W hydr oxy- 4- nor phol i no-3-(trifl uoronet hyDbenzi m dam de
Example #5¢;, Proparggiomel eZ)rnsethyk(4oB- (3 ghlosmdisopreperyphenyl)-1,2,4-

PP 550 %3 T 0 0

809816(m 1H), 7.89-7.96 (m 1H), 752758(m\

1H), 3.66- 72 (n1 4H), 2.83-2.93 (m 4H). Prepab:
#13: 5- N@t i - di hiydr o- 2H pyr azi ne- 1 rb [
aci gl_benz A S0 Iu1|on o@

QI;-raflne- -caHboxyIate 0. 67 mmo

00 n1) was cooled to treated MAth
Na2CO3 ( 23. % 217 mmol ) for 10 n1nutes Neat
mweéeﬂyqoa'a@bbﬂ tor flask waﬁhataeewhate@yt%(fsﬁ?az 37.2 mol )

Warfuord e &y )bibs PRy IR hie @235 AE M. 169 RinfoB 2L drin 6% 1485 NP8 B4

to warmto roomtenperature for 6 hours, The reaction
FEolwd TET Ly Tgatspre 4o gien Fooledq - {856 undgsap atmpsphsre of
$.ﬁ* ratpegiserh %.saﬁhhemyﬁ.l}]we (BB mp . YEAAS Rk @q&eamhe
MLCH2C12 and the conbi ned organic | ayers wer
\We\@thrédt'wdtﬁer %FCIer@m(ltfeom -(3- W@Od‘r@%nﬁ?r@xmww) Wa4- Qifﬁqhé@' -5-
over sodiumsulfate, filtered and concentrated to
yi el d 5-net hoxy-3, 6- di hydro-2H pyrazine- 1
-carboxylic acid benzyl ester3%2 51g, 95% as an oil
LCVS (Table 1, Method a) R 00 min, mz 249.24
(MtH) +-; 1H NNIVIR (400 Mz, DVsO-d6) E 7.36 (m 255H),
5.16 (s, 2H), 3 96 (s 2H), 3.68 (s, 3H), 3.54 (s,

T
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25 di hydro-8Hi m dazo[ 1, 2- a] pyrazi ne-7-carboxylic acid
benzyl ester (1.42 g, 89% as a pale yellowoil. LCMVS

W@ Tallozsdi¢ Method a) R, = 3.32 min, mz 398. 59PCT/US2007/025602

(MtH) - 1--; "H NMR (400 MHz, CHC13) 8 7.35 (m 5H),
5.13 (s, 2H), 4.56 (s, broad 2H), 4.38 (t, 2H), 3.82
(yBbengzldeloide GBY mgp1.4ep I(lglol)gqqy add@@and the mixture stirred at -78°C for 90
%Q%ASQJIQ %@9 ngté) MWJOQ%Q%rf (N B@Jrﬁﬁ hto rf{eg&@n was quenched by the
hydro- 8H i m dazo| razine-2,7-dic
aﬂ@m«wfusetma@ﬂdlw Chaayspus)e Migture WS§mamt¢ d ghie aﬁwylayer was
|od03meth 56d|h r0|mda20124yra2|ne 7(8H)
eétéﬁcfﬁ’dk’ﬁﬂ é?fhér 3¢ {ggongo gm%Brgﬁ‘Hfﬂ Werg ﬂ”?if%)’ﬁM? Qp&idyi )
mﬁ’?x?ce%?ageéﬁcgﬁ%o 0 f?’ w%ﬂg aoql h¥?ll Qgt%ra?egt)\ag&gﬂé[dﬁ}g(a% ?oﬁéglec}] by
tvhaumddeitioo Iand WRS[hed adth MB%(I?)OW(BTIBXZ Collb@ed ti¢ waodnada:mmlght

stirred und 1ve:(I pyl §t(4 93 8’ h?oerg%%?pr(o:pa W%en}éﬁ F 9 4- étéadlazol

1 4 Vactium ovent
Fehet ! oh “Wals n

'Blr}e)pheerab&arﬂmewazs mg,riZSeﬁr%)r at ed to solids and acetic

6 48 t at.e e
i%dégﬁla 1 lgﬂefhg%s pénsafgc?r?m]\?’/\]/a'g} 2‘? %)rl ?g\g“ﬁf)w %@%@@9% DMS0)
BPpi & Bt 810€(d 0H), 391 Mdd)UHRY.79TheH)eB40 (i 1), 3.08 (d) 1H), 6.84

S BT L R TP BB B B0 varer pi v

2N HCl to pH 4, then washed 2 tinmes 10nl et her then

bt S Rrkparafiog oh VA G- bt SioaBronnty R 1ok ggpdiacol-

sedphesacshcwea to yiel d

3-Met hyl -5, 6-di hydro-8H-i mi dazo[ 1, 2- a] pyrazi ne-2, 7-di c
arboxylic acid 7- benz\,;l ester 15(374 ng, 52% as gy
foam LCMVS (OTabIe o=Method a) Rt = 2. 28 nm o

316. 10( 1- NMR (400 MHz, DI\/BOd7 (ny 5H)
5.1% : i.gs broad> 2H¥*,

(s ad, 2H), 2.36 (s, /L anpl e #27

re;ﬁ’ar ation of

243- (3-Chl oro-4-i sopropoxy-pheny041, 2, 4] oxadi azol -5-y1

o3 sPlstony .B) ey G @B bl isoppRoTpbepy| 27 pradincal

?BE&NénWac%@dtQ(%&% Zy. b7591ﬁﬁ1 85 in Eﬂ@}?@%&)%s QideA"2N aqueous NaOH (2mL).
benzyl oxycar bony1) - 3- iret hy1 8-t etrahydroi m da

ThE teaction]wsy Stirpedrab opHPBBSTYTecunsler Ritrgenfior2 haurs, Rpagtias| Was

aadllﬁ%/bi(a %@d]ﬂan c‘lPEm Bed ﬁlqllg)f)?éc}ﬂltat‘é hbiRled dSoifdlwR2811dted by filtration,

he reaction was stirred

w@phee mthr@e?m ah anct:dméem mqyén to/gxsedzww Grchloro-4-

Cs%))m% ﬁygkéaw N4 5}5&%93255* %)géggﬁﬁgwts R Usliig]ow £ ngg_,ocg\@@?rable 1,
Mﬁﬂmﬂlch& £2.64 (m)l m/Z) 38\§Jd§ (Mﬁd 'HANMRK400 MEe  PMAOW ppm 13.11-

S5hb (9B s, [?@”ﬁeg)t?g.g%m@tl 8. 9’9%? 39?1)% r‘?ile‘ dﬁ?ﬁgg 44 11, 7.03 (@,

reacti on 'was acet

1H2.%11 2rtdpllH), i &ehteriHNa@ﬂ"(éaﬂ@d at 115 C under
nitrogen for 4 hours. The reaction was cool ed,
concentrated and partitioned between saturated Na2CO3
Examplet#3¢1 Rneparatipwoff Hehlomive (3o@erhivire-4tisgpeopaxsiphenab 11e%H-
Q%Jlgoy\@g dl"%l ed (sodiumsulfate), filtered and

concentr under reduced pressure. The residue mas

purified onoﬁlllcaogeb usi ng 80:20 | nethyl ene

chlorlde hyl aceuatr as the eluant to yleld N~ %~ﬁ<:j>‘
@ ol

213 P xy phenyl,) - [
yl 3 hy 5, 6- d (gres,
om tazo[ 1, 2- a] pyr azi ner_car boxyl i c benzyl

ester (173 ng, 29% as an off-white SO|Id LCVS (Tabl e
1, Method a)12, = 4.34 nin, mz 508.24 (M 1-14)-1--;
1H NVR (400 MHz, 10DVMsO-d6) 8 7.98 (d, 1H), 7.93 (d,d,
1H, 7.35 (m 6H), 5.12 (s, %gg 4.78 (m 1H), 4.66
(s,broad, 2H), 3.99 (m 2H), 3788 (s, broad, 2H), 2.57
(s, 3H), 1.31 (d, 6H). Exanple #28: Preparation of
2-[3-(3-Chl oro-4-isopropoxy-phenyl)-[1, 2, 4] oxadi azol -5

b
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20filtered and concentrated. The resi due was di ssol ved
in ethyl acetate (10 m), washed with brine (10 nml),

waleios@7aver sodi um sul phate, filtered and conckel/p810eTd025602

to yield

g213 h&@ Chl or 04-i sopr opoxy-phenyl )11, 2, 4)Joxadi azol - X
D-3chiero i hydross-HisepupeBeazidasiss (05 g-2.187 mmol), 4-amino-
@1119&65&&&@ aZld)((b hr38g0 Qt40§ nﬁfdl)thef(b 25§1E Y. 408 $hRS1), @ﬁﬁam 368 g,

as an off-white foam wh was_used in the
%14 myioDrvee PlpgeA it 845 rrmfrlowavq \eﬂ and ARALOTItTidH(18.04 | mb) was added,

et ROioRmikturewad st%ge(ﬂ‘oFS méntd¥alrodBle st rdtiie B rorefe@dmal R of

#31: P t
D Q. éfo%?hr g ﬁléaggnq?b & Epcsiey pHBTE 2 haateal tal 0 Aejfoq 3@ munsin a
YdckowavaBTIY ( SO%Mhl%'ly%HQatg&h gﬁ&d@r@é b 620 @]an'O 3zivg- Y1

}-acetlc acid, triflouroacetic acid

2908/95493sB e tydPb d¢7E28bapns) to (Y Hy 3%%@116 folysnt was removed

Ll the Pf%é’ haterial purified by FCC (SO%EA/Hepi) t9 afford 3-chloro-4-(3-(3-chloro-4-
2-(2-(3-(3-chl oro-4-isopropoxyphenyl) -1, 2, 4- oxadi azol -
@mpo)gphenyl) 1,2,4-oxadiazol-5-yl)aniline (534 mg, 1 466 mmol, 67.1 % yield). LCMS

@M ﬁetﬁoﬂghyd#{a@dfs! ozl dv 3.8 Ms%dm%( §}"EL§IB>S§@6 fns) to

and 5Tri 1 sopropyl silane (0
|(M+HD)3@662nTmI) in rrethyl ene chloride (2.0 m) was
added TFA (2.0 ml) at roomtenperature for 3 hours.

The reaction was diluted with ether (20 m) and the

Eramplet#SVicRrepanation alf-6¥¢hlonecf-Grwhlogorddsoprenpyrrhenyl)-1,2,4-
=2.99 mMn, nlz

g%agﬁ%grﬁmkbﬁ{\@aﬁ %kﬁ"%u%&mmﬂ%ﬁ Ao d6) 8 8.0 (m _

2H), 7.36 (m 1H), 481(m 1H), 3.97 (m 2H), 3.84

(m 2H), 3.46 (m 2H), 3309 (m 2H), 2.59 s\ 3H) J:RLOH

1.33 (d N1Q6 Pr epar ORH #17: _ ]

2- Ai NH22- gl gyr azi ne- mN c

e/tlh °A solution zZi n- 2amne
(3.6 g, 37.9 mvol ) and et hyl 2-chl oro-3-oxobutanoate

@57}1@40‘4-‘53"‘{3'013&99 irrpoéppxyphemst hhAdiox§dgrold -y wvakine {26 mgl 0.549
Andiflehy |8 glo%HQRe‘%m%P ! a'c\idzé’i Phl Wy T)ﬁ'gr} ir xgetf?&n%?{lzso ul) at

was ad € M XL ure was con
r@duneelderpmmuméded'ﬁhexcraesil (&wlmmsnt rmnbl) rhie achcurt mixBirgkwas

g g taﬁ ?(10 ée!ratu% fglng) rrijnlﬁt;eg Baeg'?rﬁtéa o1 aclrfgocg(igllrﬁqganoborahydrlde
€135 mg 91286 n(mhlBasg sirg89portanm. Bire raavtppiniere sk itdredfat hm
Y\%é Ie?alf'ug vemlglngloﬂg§32(i)t7 ‘399;78“5 1‘1&?@& IH‘% Q}e ELSD (2.90 min)s conversion

t]
'S WW&:lgln'ﬂazsoantzng; oy edindab@rudertsssil puifidibd FOS
. ( ! : e
N T Y
hphenpiyiinciayelpb|tineoarbdplie acid t35 BiechRPomybl b2 (yield) as a white
%&mgﬁc{(%’(ﬂble ABreB8 65 n&@ th 109% @%gvoggmnﬁnes%%ﬂ@ss %64’12

mnutes hout atin
m xture was aC| dified W|th concentrated HCl to pH 5.

TR ST aaﬁ’"?ﬁi'ﬁ %Pé%d&*?'h “Phpitine

CHSCN/ t@t. The product
/0763 |6PCT/U 0Q7/ 025602 fract| ongi NH2
nt Mgt & to el d
i mdazo[1 }\jpyr azi ne- 3- 1c acid

ng, 6% as a tan solid. LOVB (Table 1, Method a)
KZ) 3=0100184\I mlydroxym AsopPody®eiAmidymide ( HNMR 7(M©l), MHminobenzoic acid

g@% 9)81 1)1%1Ir epaﬂ'O%?)/g ijln%mgﬂ‘ peEh0.9% $4 84 Simot Iha DIEA

8L @891(169 Gh Inpob)- wWeré s@yvimgdox y nidrewmaMe)vidl. ITh2 rekfioradixbzewasheated
-yl]- 2-nethyl -imdazo[ 1, 2- a] pyrazi ne Cl A solution

of 2-methylim dazo[ 1, 2-a] pyrazi ne-3-carboxylic acid
(250ng 1.411 nrnol) in DCE (j§4m ) was treated with

Huni g's Base (0.542 m, 3.10 mml) and HATU (590 ny,

1.552 10mmol ) at roomtenperature for 15 m nutes and

40C for 30m n. The react| on was concentrat ed and t he

o e o AN 1
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In a 25 nmL m crowave tube
4-((2, 2-di met hy1- 1, 3-di oxol an- 4-yl ) net hoxy) benzoyl

webklosporases (0. 483 g, 1.784 mmol) and PCT/US2007/025602

(2)-3-chloro-N -hydroxy-4-isopropoxybenzi m dam de

(0.272 g, 1.189 mml) in ?é/rldl ne (15m) were conbi ned
trothgmjcgovegye dorafgeingied ayt PO ric. Theaeagdenmixtyyp &raghiseagshiedemove the
@Hﬁq fdrﬁ]@d rnetﬁ‘&ltehﬁﬁn Qﬁ(ﬁh@ ?ol@ént %Qplgrﬁco%d if Qaé'[l]onl"ﬁér}:‘fllﬁfe material was

m crowave I rradiation (Biotag

P00y FOS3PE% ethsh 8o RIiREE0 l@ffﬁ’rﬁﬂi&@'ClSQIDMOPrW)’Phenyl)-
'I‘z)’%t aGia 1S ﬁ fihi V\ﬂmgh%az 5P MERI, sW8% Vi d;f ‘g&%\é aH oFvahﬁE t@fadLcms

ow sol’i partitione et ween wat er
(E@EMMetW)EtQQA@n((wPM)BO Bxtracted by EtOAc (2x30
m.), the conbined Et OAC | ayer was washed by water
(2x30 nL), and concentrated to afford a yellow solid,
WRiné painations 2@ Ud-(4-(3e@-chlogo-diisdperepayephenhb-d iPed-oxadiasblyS-( 40

%"{"?‘*“3%@3%@"?%3‘?@%@" pgenyl;) rg (4-((2, 2-dinethy1-1,

3- di oxol an-4-yl ) net hoxy) phenyl) -1, 2, 4- oxadi azol e
(0.3g, 0.674 mmmol , 567%y|eld) as V\,hlte solid. LU OH
(30_95 NH4QAC 4m GC8. ol p) = 3.22 mn.; NMOQnilz

44?@@%7131 : W@FN”QR%“O Mf%&(f A
(/ald@ ~ 8.64, 2.15 Hx H), 7.38 (d, 0= 901HZ
1H) 7.26-7.19 (m 2H), 4.88-4.77 (m 1H), 104.45 (s,
4.23-4.07 (m 3H), 3.79 (dd, J 8. 42, 6.|29 Hz,
T I W
Methadold &4 B e rddnatg lopgratgire was added 3- dxocycl(?butanecarboxy]ic acid (60.5
$4 ) R RRELORIRIOR ol Rl o
swiregral EomM tslmmwnqurﬁ. misutee befosple DWEonabsodided anapotdhgdride
L L
dwlmfpws@remﬁmi and ¢helratda mwdesial pimidied Hy FEO d5Q% ethylaicetateeptane) to
WSSt e ﬁﬁ-clﬁ&ro—@? b eﬁgglk“i% Q5 didfd E‘m g The

reactio ated fo a tertbutyl
2L)anflemno)cmdablbmwrqummwéﬁ azal. 802 0mek 5¢9 %Jicld as a white

?f?@' B S T A A S A WY

1.49 (s, 9H) Exanple #34: Preparation of

?“‘ﬁrﬁﬁé%& 3308 2 BB SRRl eyt 8 Ao

vybal@tnwbwwmﬂz amige charged with tert-butyl 2-(4-

chl oroc r_bony phenoxy) acetate (0.815 g, h;3_001 mol )
ar&pl pyr i tril) }@g(
(Z) dYoN ydroxy 4- |sopropoxy%

g, 2.007 mmol) was added. Theg was cappeoE
the reaction heated at 200C for 20 m n under
owave irradiation (Biotage Opti er, 300 W. The

ki HER Wein AAPLRGhdel(87 &R0 RRol a@;% YRSetRAYdrSfhran (20 mL
| r?t% O e (a7 B0 Bio b i e B Bfiran (20 mL)

wepordderdoo 2 diy) 2-ngokoynd Sattem Haskundpariieemn Thegeguiting syspepsion was
fs&ﬁca?e‘alfblda f\é@%nm&nﬁg tm sHQd 4t P96m @%ﬁgamfommeg dTl{einxture

grey solid purified
%W'&Fﬁ?&ﬂ‘h 9 n»?Qa&na@ft @ethslthlualdéf &hmly 23 @Y D %%@eévlewly

AeLs0mhiR, dnd lvagnlﬂ%{om i, ﬁl’{qu\cllcfl@lt &is cogl%d 20 XSOz’@QmH'm(ﬂ@ﬁEm&o-él-
Hyper pre co pm particles) to give

Pr,gpp(exgp egyeﬂﬂd}—@xag!mij 5 y])benzomtrlle (2.4g,7. 06 mmol) (prepared by General
'ﬁ&@&&@%%%ﬁﬁaﬁ%}m r&mmlaaaéalm@ wsa RE %B)fﬁ@t@lﬁ}%ritﬁre of the
acid (0. 246 31.5 %yield) as whit
sol i d. LC/I\/S(TabIel I\/bthodf)R—208mn I\/S
mz: 389.14 (MFH)+. 1H NI\/R gg%)O MHz, Sol vent d DVS08
ppm 13.28-13.07 (m 1H), = 9.03 Hz, 2H),
8.05 (d, J = 2.13 Hz, 1H) 799 dd J=8.64, 2.15
Hz, 1H), 7.38 (d, J 904HZ 1H) 7.18 (d, J = 9.06

" s A ~ - - ~ NN ~1 N

al
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yObenzal dehyde WD 2008/ 076356PCT/ US2007/ 025602 A 100
nmL round-bottoned fl ask equi pped with septa cap

wooioBiord3eel with nitrogen inlet needl e was charBeUSRDT025602

4- (3- (3- brono- 4-i sopr opoxypheny1) -1, 2, 4- oxadi azol - 5-yl
)benzonitrile (0.64 5 g, 1.666 nmml) in DCM (33.3 m)
@cmr\ﬁé —80 & | Brelreasgors whymaintained pie 59 e tl iho thamilsft (@rveanyge room
e?zﬁ!urE gverréllightc"[‘mf né&t Q&qu: Feléétlo% vgi'é Xodl&ﬁto bﬁ 3§lqrﬁjqdegch§% by the

tur ned into suspensi on.

r%ﬁdmn o maldefe’d TaiNH NS hmnchr@rﬁamonlwas stos*tarrrt fepom
ik By Qw%&hr@tThemxtg'e WRIRRA khr &h@%te@ and %a%%d rx’vith DCM

was ad dropwi se to quencht € reaction
éM 6 )t Ake filtmateyras cw@steé aud then aghed with matengndrigth evar MgSO..

%%Iv%nt(vgag Qerﬂqj;' d uLllJer YSced g{eggu?éjan%tthé c}:? njugeﬁa? prgﬁu?ltfgﬁ Sy RP-

en it was partitioned e aqueous | ayer
\hB’:LCe(%t? S@mMcniyyondaMERIe5B =racytonitriies 3000 Bever BGAmIn (21.0

|
YIRS Sl KRR 5 1T e
O3-St b-Avisap rqpaniphierel)- N3, é-osadiazobS-gipheayi ipoapat Cgmaipdhas the

%?e?ig%fiﬂf%%?@ RS id Rt aldhs H féffilieﬂlod 2) R, = 2.61 min; 1H NMR (400

|sop opoxy
MEBz, DMS@d6)zmpim §14:7.pb enzah)(eb deJ C® 65z, gH), 7.3928, ] = 8.81 Hz,

TR cenf o4 S Fo0 s D) £ 8 b o iy = g e o1

NNR (400 MHz, Sol vent dDWVS0) ppm 10.15 (s, 1H), 8.41

l‘%l‘%ﬁ 8#2%”{“% g}_%(‘bé % &B&)r(a-{xsogr%ﬂ)xy@efgl)-’_g) 4- 1azol-5-

Zrl)ﬁﬂer(yl}probaﬁ-ZgylﬂxﬁmbhnroﬂdT&)atﬂ 89-4.78 (m 1H), 1. 36 (d,
6.03 Hz, 6H). 20 Exanple #38: Preparation of
3 (3 bronD 4- i sopr opoxyphenyl) - 544-
Q. )

(di nmet hoy phenyl)-1, 2, 4- oxadlazoNfP

4-¢f; 3 g opr opoxyphenyl)es -5-yO
ben 0. 58%. g, —1423-25 eveo
(49, 8-12 nmesh, 130 ny) and p-tol @engsul fontc acid

hydrate (0.037 g, 0.195 mmol re added in O—
trimethyl orthoformate (4 m, 36.2 rnnol) and net hano
(6 M), the reaction m xture was heated at 80 C for 16
F2e(4-(F4@® cld oroutt-isgpropta gphe oyd) - £,d,4-dxBdiaZod 861 phdhy Dprspdir Ramias, acetic

OBy a5 oy 05 50 SRR ef b i b,

B\ atiglated 52 migp0.af If raimdl), and MeOH (3.0 mL) were added, the vial capped,

300 e R ve? ROPPRCHEPRT hiek igraupg smpeiotop ipiage Optimiver

BOGB6. miwt 90 G SMotieradlig)ot aSmmﬂhlyl &rydad (58.6 mg\Md.611 mmol) was added

20PBLYSISEECSP0071 025002, LGLMR: (Jble b MELDOD ) 1en

$ﬂh(wedltmdif BAGGH pm@ma 5 BmAtBridl Mas Pifificd By BF-HRIC (A= S0mM

?aax?n%jlu%l %é@? ?IZ ’_%pﬁltnlesggég‘?osB] \ﬁﬁo 6511%'@1@ r;’%/n?rh{lmi F;bte) 21.2x

356 thnd 'Shenﬁbﬂ%yp@rpx%ﬁ Cl 8l coldmi, 8urR Bartiles) (dDive Ae®HNINRL(E-(3-(3-chioro-
#39: Preparation o

5- le@"(mxpéie%)rh%iymmli Y yrbsglipropay-2alesinelprepetoat (§3$ me;
567%)89@1&@1@%61@@%&%&6 Rl £2.78 min, m/z = 458.29 (M=H)"; WC I,

mL m crowave vi al eqU|pped Wth a stlrrlng bar
mas charged with 3-(3-brono-4- 10
IEX@RpRIIZY mIEgmaél.)m af (sftzgdtﬁ@tdi@a&xm&mh?@@sm&)) 12,4 ofidiazol-
oxadi azol e copper ( cyanid
(Scwpbsm@)Prqpa&s?sylﬁwmo)prana'%w%. ne (15 m ). The vessel
was capped and the reaction heated to 230C for 30 mn
under m crowave irradiation (Biotage Optim zer, 300
W. The solution was cool ed, the reaction m xture was
concentrated, to the residue was added hydrated ferric
chloride (0.8 g), concentratqg hydrochloric acid (2
nm.) and water (12 nlL). 15 The solutlon was heat ed at
65 C for 20 m n, the agueous m xture was extracted by
DCM (3X30 nL) the conblned DCM Iayers ver e mashed

— ~NA N o - "~ NN . N NN
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15

a yellow solid. LCVM5 (Table 1, Method c¢) R = 3.19 mn,
mz 380.43 (MrH); | HNVR (400 5MHz, DMSO) ) 8 ppm

W@2340&332 (m 2H), 8.05 (d, 1H), 7.99 (dd, 2.RdI/HZ2007/025602

1H), 7.62-7.55 (m 2H), 7.38 (d, 1H), 4.82 (td, 1H),
1.90 (q, 2H), 1.67 (g, 2H), 1.38-1.33 (m GFD Exanpl e

#43: Pr &par f
19 E}%€i§$¥?4 |sopropoxyghenyl)mgizzfg‘iaglg%l(
10

henypcycldb op#@necar bal dehyde 0 nL H P
bottom fl ask wag charged w th OH
-(3-(3-chl oro-4-i Sopropoxyphenyly-1T, 2, 4-

oxad|azol 5- yI)phenyI)cycIopropanecarbonltrlIe (300ny,

0. 790 mmol ) and Dichl oronmet hane 15(8 ni) and then

MsBiybd(2-t4-CAG chlop-Biopiap ¢ Py ilil.4-oxdged-Jmihpnylipsopan-2-

?Qﬁ‘lﬁ%) ptbfinbate 13 tgs()’ i3 NAKoH s 4iBL1VeE ﬁ?étha%l @Ak W ENIGH tamiL,
warm o room tenperature overnight. Reaction

§4e matrdowas\addedld i The orixtare wWas Siradaf{opm temperaigigawde nitrogen. After

%’Fmﬂﬁlltés ?heste&ﬂl)ltx wgs nem'rAhzeJl'gy&r V\P t\&ﬁé%%%ﬂ/lﬁgng )g(f :%%tﬁtﬁzscﬁp $nd ;nﬁeous

aqueous | ayer was extracted | ) .
Oigaraives thee frozanaoth bphvizad. Jhe slidtobringg dfterdydphdizativnves brought

§191n%¢191nﬁltér§l:? Qndj\%sﬁgd QY}?DCMJ S ﬁlﬁ"a{léJI wQ@&%@éﬁrﬁé& %Qi bra-l%ht up in
fution of the crude material in

atd@re@l plsmsie ofslightlylqondy shetion; XNJHE lwaéersqu raid@d dmpw&solmll white

%ﬁ%ﬁz{t@%ﬂﬁ@d i Rhtetd] rwas %l?&h@& ?I igfgétiérp(@%’}éﬁw ebter, ARRYeR in a

Material was then puri Vi a sh col um

mrlmv@gtpagpﬁﬁ (@Aﬁ‘&f -Gyehloroddigont eitoxyrhenyd)- h3dnoaedigiol-5-
idadide Sﬁ?rc *i%%ﬁzns)p%\ﬁ%ozﬁmsg théﬁyd%Jhmn@ a&h o (re@fs%ag 70.6%).

orit al ni ng pro uct were€ conbi ne
EENSeeblatd dethed §iRye 1.98 min, m/z = 444.29 (M=H)"; I NMR (400 MHz,

4 I
éﬁsg%ﬁ?% éplﬁ)eny d)%l -ggr%%%;%@gg{Elgfdehlz)%]ﬂ%ig%%@%@go_ 8.64.2.10
Hg, L’H)t aked, Yel8lSowMzs B, @.25 (VB & 7R, dH] 4. MK tdpod =) R4Hz, 1H),
g.;ﬁ &, 'L B0 M 2283428, § Mot 1, B58PR# (74, 17680 FIH 44, 61

3-01-(4-(3-(3-chl oro-4-isopropoxyphenyl)-1, 2, 4- oxadi az
ol 5-y1) phenypcycl opropyl ) net hyl am no) pr opanoi ¢ aci d,
Trifluoroacetic Acid 30 WO

2008/ 076356PCT/ US2007/ 025602 A 20nmL vi al was charged
with
1-(4-(3-(3-chloro-4-isopropoxyphenyl)-1, 2, 4- oxadi azol -
5- yOphenypcycl opr opanecar bal dehyde (46 ny, 0.120
mol ), nethanol (2.5 m), 3- am nopropanoic acid
(10.70 ng, 0.120 nunol) and acetic acid (0.034 n,
0.601 mmol ). The vial was capped and the m xture
stirred for about 30 min at roomtenperature. Next,
sodi um 5cyanoborohydride (7.55 ng, 0.120 nmol) was
added in one aliquot and the reaction was stirred
overni ght at roomtenperature. Solvents were renoved
under reduced pressure and the crude material was
purified via RP-HPLC ( A = 0. 1% TFA, B = ACN, 30%to
95% B over 30 min at 21.0 nL/mn; W k = 254 nm
Thernmo Hyperprep HS C18, 8 p.m 250 x 21.2 nm col um).
Fractions containi ng product were, rotovapped, and

| yophilized to give 3-((1-(4-(3-

10(3-chl oro-4-i sopropoxyphenyl)-1, 2, 4- oxadi azol - 5-

yl ) phenyl ) cycl opr opyl ) net hyl am no) propanoi ¢ acid (27
ng, 40% as the TFA salt. LCMS (Table 1, Method c) Rt
= 2.07 min, mz 456.25 (MrH)+; NWVR (400 MHz, methanol)
8 PPm 8.22 (d, 2H), 8.11 (d, 1H), 8.03 (dd, 1H), 7.69
(d, J =8.19 Hz, 2H), 7.24 (d, 1H), 4.80-4.76 (m 1H),
3.36 (s, 2H), 3.13 (t" 2H), 2.44 (t, 2H), 1.40 (d,
6H), 1.17 (d, 4H). 15 Exanpl e #45: Preparation
N-(4-(3-(3-ehl oro-4- |sopropo¥¥pheny1) , 2, 4- oxadi azol -
5-

y1l) benzyl)-1- (2, 2-di met hyl - 1, 3- di oxol an- 4- yOret hanami n
e -c(Lot-Rc7-7<

NN A 7o~ A L T T ¥ A ~ A Y L 1 =
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ni trogen. Potassiumbis(trinmethylsilyl)amde (221 ng,
1.109 rrunol) was added and the m xture stirred for a

wo ewsiova3sdt es. PCT/US2007/025602

4- (3-(3-chl oro-4-isopropoxyphenyl) -1, 2, 4- oxadi azol - 5-
Xy)benzal dehyde (380 ng, 1.109 mml) was added and the
Bet isckinged s ed at -78C for 90 minutes and then |eft

to warmto roomtenperature overni ght. Reaction was
uenched by the 30addition of saturated NH Cl
gaquemnpow@frﬁoﬁ’f"ﬂf‘é was separated and the aqueous
| ayer was 4 extracted with ether (3 x 10nmL). The
conmbi ned organics were dried over MpSO4 and
concentrated to give an/of;f white solid. Thesolid was
triturated with MeOH ajpd c Ilelcq/eoﬁ’by vacuum
filtrati on andpaashed 't 3 x 10 nL). Collected
solid was dried 1 g Nlnavacuumovento gi ve
(Z)-met hylgs
3-(4-(3- (3- r - | sopr opoxyphenyl) -1, 2, 4- oxadi azol -
55-yl ) phenyl Yacryl af¢ (325 ng, 73.5%. LCI\/IS (Tabl e 1,
Met hod ¢) R = 3. 22 mn, mz 399.16 (MFH)+. 1H NMR
(400 MHz, DMSO) Ppm8 18 (d, 2H), 8.06 (d, 1H), 8.01
(dd, 1H), 7. 79F("d‘" 7.40 (d, 1H), 7.18 (d, 1H),
6.84 (d, 1H), 6.20 (d 1H), 4.83 (sept, 114), 3.67 (s,
?ﬁ:ﬁla@eﬁgﬁl& Qeceptable sARERIBIRLA1 A Eve TR AR lsbRReQhydrates,

s
prodmgg, xnf@weﬁrw gereoiseaByF Historl prheisipl) - 1, 2, 4-
oxadi 30} badvdPRPEMlY QbsdiieRd Adam %Plé}z'ibOXW ate To a
stirred suspension of trinethy I sul foxoni um i odi de (234

ng, 1R665-Qf@+UHrmemsfbﬁ(l§(@)1f9m)ll oNHe? (Qre-opbgrally substituted
A 2

FEESH g SSRGSl PRbbalibcR e

aﬁioﬁi@l@z sub\cmﬁteat ((Efﬂl‘&ilk)mmpﬁénahy cutegretad eminoldptionallyaubstituted (Cs-

g%f)éf ((ag(y Cg—?F ﬁgf)nﬁﬁp Yeér Slbyrdé%bgnﬁ?ﬁlﬁ%nﬁ y {‘}r a&yléet?héd(rggjrw lyoptionally

Substytufep RESAYPRICsiYiRioty1,(cpBional]y SubSti@tedrimiidazilyl YBEhA1S sO3tituted
m.) was added drop-w se, keeping the reaction .
{ndhiyb cRYQNRBY BtbsEed sp¥AROlyh ePt‘%laHDé?“b%EfF‘i mgrphaliny1. optionally

r r
ST 51 RGOSR AR BLALEA ™ iy 0
Bﬁtﬂ)rfatlily stibgitited phen)&,mptonnﬁlymmsemted@a)e_tlmeyﬂ e;dr(bedlytsobitiueed

L. ft . t ,
E’ifﬁ% la?poPgﬂ%\ngﬁ ué%aglmh%gl P&}fg £ l’yosr‘\'gsﬁﬁ!“;&?‘ﬁr})’é{rﬁég'l, optionally
Ghblslhthted py\nrdsll’dlmtdpﬁataﬁjd sEgtiteedd, QSDdlettﬁ’hyﬂi‘dlmthdﬂmyaI’(’bﬁtlonally

eous er. Xt ract
eah g S PRl TR alhBA, e bl st 2 inst.
opvBRIN JuditiRéled B’ﬁﬂ)l)ﬂrdpllﬁmm)t' arbsatutamlmmyi iopflordYly substituted
RP-HPLC (A = mV 25 ammoni um acetate, B = ACN, 30%
*bazwb%oeﬂe%'e/ S%“Wf%‘} thienyd1. 0 nl/nin; W X = 254 nm

Ther null-gm}ecpogpdﬂsoplﬁ(c E’czg;my]ZSO X 21 2 nm col umm) .
Fractions contai ni ng re conb

conceft FAPHeNalM gubsisai (f%i’ E@a‘kwo@g.%@lkwﬂn@ retaflypyl, optionally
&b@&ufe&(@eg)wcwancyﬁ «(C,-Cy)alkyl-O- optlonally substituted (c. C3)alkyl «Cy-
i_sopropoxyphe %: 1 2. 4-oxadi azol - ﬁ%ﬁ¥ pheny cIo ro
Gank ity b e € sy higorpboioy 5Ol BPiGptisubgient pheny. -
g-(;j_-| &%lbzﬁky]—opﬁ@{ahﬁﬁlbgt)tu@d plpgraZiKylm(O, leﬁylﬁaoﬂc?n)(l |M3|)-C(!‘%alkyl-
RIRFTI u-?yl,g—éC (—C%kylilpﬁ:nyl -’etgg-pydrap r@pror th;:az@br (aa 1H) 4. 82
(septRGghﬁ 3.66 (s, 3H), 2.59 (ddd, 1H), 2.12 (ddd,

, 1.58 éddd 1H), 1.53 (ddd, 1H), 1.35 (d, 6H. WO
2008/ BPEISSB BT/ US2007/ 025602 Exanpl e #49: Prepar ati on
of Trans-2-(4-(3-(3-chloro-4-isopropoxyphenyl)-1, 2, 4-
oxadi azol - 5-yl ) phenypcycl opr opanecar boxylic acid \ oCH
O( 5 To a suspension of (1S, 3§ -nethyl
2-(4-(3-(3-chl oro-4-isopropoxyphenyl)-1, 2, 4- oxadi azol -
5- yl)phenyl)cycl opr opanecar boxyl ate (111ng, 0.269
mol ) in ethanol (5 m) was added 2 N NaOH (5nﬁ 10 OO

o o, .
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To a solution of tert-butyl
5-(3-(3-chl oro-4-isopropoxyphenyl)-1, 2, 4- oxadi azol - 5-

wQ piosora3sel i ne- 2- car boxyl ate (41ng, 0.090 nmmol PCT/HNSOECM25602

(2 mM) was added TFA (0.5 nL, 6.49 mmol ). The m'xture
was stirred at roomtenperature under nitrogen
appr oRi aeksupstitgedbyeriignally. subgtitwed cyglohgxylyre® 'Cé‘flﬂ@fxyl or -NH-
g\?,@o gdded slowy to the mxture, until it became
udy

and a white {) ecipitate fornmed. Solid was
col | eé‘lhé‘dLb%/(Cﬁﬂs)@H(a Roi$ ngheptinaadllysbsirusd isvRealyl(3 x 10

m—) IJB&] ﬁol lost%ngﬁiy %Ltitgteml)élmm Rris a6k dy@lol’(@(‘}y&m@i{ﬁ n

0 oro- 4-
)scdfg\e@ﬂo%@?phenyl) 5- (i soi ndol i n-5-y1)-1, 2, 4- oxadi azol e

as thsro'{jﬁgﬂgg ﬁ,eg(gﬁpom;g,s ngg 6% . LCMS (Tabl e 1, Method
. m n, 7 (M+H) . 1HNMR(4OOIWt,

DI\/BO) 208 ppm9 46 (s 2H) 8.27 (s, 1H), 8.20 (d,
1H), 8.00 (d, ,AH), 7.70 (d, 1H), 7.41 (d, 1H), 4.83

t, 114, d, 4k, ol. d, 6
Gt it L LU NG . 1 5
3-(5-(3-(3-chl oro-4- |Ns?)[5'f'opo?{ypheny1) 2, 4-
oxadi azol - 5- yDi soi ndol i n-2-y| ) propanoat e 25
3- ( 3- Th¢ eameponnd efsirimd oxhepstve Ry 1 ppsionaliy syibptitered by epeyor ynore
%b‘&mﬁé&@sdlh@{y cﬁng}%ﬁeﬁm éropn B4 €L FRE) CWaéxoag&ﬁ)Qaﬁ)pﬁ}]ﬂ #&¥kd (C,-

m Cr owave astirrin

Gorky aoRiongrbted(CoSPals anqml)opnamwmsnwmangrp optiemylly
m&u@ﬁi?d@déy@ﬁ)al‘f(}']la{ﬁ%g{iﬁggallyQU&tltu% ;%ﬂﬁl‘h lort(biat%ﬁgnally

to 3090 20m m crf owave | radi ati on

ﬁd‘lﬂfé!ﬂteQ(ﬂlnﬁ?MhésC(WH@r Calpikigh £(OpO0-onsionally sulstifutesi(@i-Ce)alkyl,
(8- ép'%oﬁiig sgtésggﬂ%ea ch M@ﬁ ﬁﬁ%@d%tﬁ?oa}{éyﬁ' |NMRK0)—0-(C,-Cyalkyl,

re-sea to 110
RIOBNROB 56T NHSHVOT Y 2860ut4dd€-FD)alkyn -NFr@ptionally substituted(C,-

B G PN C(bF- ﬂu@én?% :rli(l’lgas((ggz%ﬂionaﬁ? @%li&(&dﬁfnyi Bﬁtﬁbnally substituted

concent rated and r vatuum ove to give
eynigieyl.met hy|
3-(5-(3-(3-chl oro-4-isopropoxyphenyl)-1, 2, 4-
oxadi azol -5-yl )i soindolin-2-yl)propanoate as a yell ow
oil (21.6 ng, 104% . The product was used w t hout
further purification. LCVM5S (Table 1, Method c) R =
.§§On1n, m z 4%?;§§\5 ( M+H) + %quw e #53: Preparat|on o}

3- (5 chl or o- 4- i\5obr opoxypheny1 2 4- oxadi azol
5- y'h’h oIin2yI)pr ic acid, hlogch
To a solution of net hyI

3- (5- (3-(3-chl oro- 4-i sop@spoxypheny1l) - 1, 4- oxadi azoI
5 yl )i soi ndol i n-2-yl)propangate (21ng, 0.048 mmol) in '
h%nol (1 mM) was added 2M aqueous NaCH (1 m, 2.000
The reaction was stirred at roomtenperature
under n at nosphere of nitroEji @r approximtely 4
hour sHNReAacti on mi xture was thgn acidified to a 15pH

of 1 by ition of 2N HCL,/atf\which tine a
@c col-l ected by
water (3x 5 nmL). The solid

preci pi t aFe%f ormed. The so

filtratjon and mashed W t h

was then dried i a v ﬂ1oven overni ght to give

3-(5-(3-(3-chl oro-4- |sopropoxyphenyl)-l,2,4-oxadiazol-

5-yl)isoindolin-2- yl)propanoic acid as the

hydrochl ori de salt &10 2 nmg, 46.2% . LCVS (Table 1,

Vet hotherpinR isH ar (GeCpplkyls 49z 428.20 (M 1-H) +. | HNMR

(400 Whizrein MR |§m9%hc¥e%}_§geléc'@d fngBHogo&%ngl? squMd (C-
19 (d, 1H), 8.07 8.01 :

Eﬂjﬂkyl? 41 (d, 1H), 4.83 (sept, 1H) 4. 72 (s, 4H) 3 58

(t, 2H), 2.84 (t, 2H), 1.36 (d, 6H Exanple #54:

Preparation of (2Z)-nethyl

3-(4-(3-(3-chloro-4-isopropo?§@heny1) 1,2, 4-

oxadi azol - 5-yl ) phenyl )acryl ate 25 A two- neck round

bottom fl ask was charged with nethyl 2-(bis(2,2,2-

trifluoroethoxy)phosphoryl)acetate (0.235 m, 1.109

~ A~




washed with 0.2N HC1, and dried in a vac oven to give
(2)-3-(4-(3-(3-chloro-4-
w0 s@proopexyphenyl) - 1, 2, 4- oxadi azol - 5-yl ) phenyl P&rug1007/025602
acid (8.2ng, 28.3%. LCVMs (Table 1, Method ¢c) R = 2.64
mn, mz 385.12 (M FH)+. 1HNMVR (400 MHz, DVSO) 8 ppm
13.11- 12.20 (m 1H), 8.15 (d, 2H), 8.04 (d, 1H), 7.99
(3dd ]145'2 €O ozgd gpolan%'ﬂ)whe?elg’a)e Q:gmp(;u'ﬁ')i 1s a co%o&rgi of%I]rH)la Ia
1. sept . 1H) Exanpl e
#56 Preparatlon of
3-chl or 0- 4- ( 3- (3-chl or o-M=i%o0p §££uyphenyl)-l,2,4-
oxadi azol -5-yl)aniline , ;&——- HO ) 10
(Z)-3-chl oro-N - fiydraxy<2 hsopropoxybenzinidanide (0.5
g, 2.187 nnn[;L\4- 0-2- chl orobenzoic acid (0.413
g, 2.405 nmol d 0.496 g, 2.405 nmmmol), HOBT (0.368
g, 2.405 mmol) were placed in an 80mL m crowave via
and Acetonitrile (12.01 m) was added. The reaction
m xture was stirredmfagr 5 m nutes at roomtenperature
before the addition of 5DIEA (0.840 m, 4.81 nmmol).
The reg&% gp n1xt re was heated to 120 Cfor 30 min in
a mi croERPe: PP 500EA Hept ) i ndicated 4 spots Rf
0.8, 0.6, 0.5 and 0.3. LCV5 (2007_9349) indicated by

16% (2. 61 mns) .t MtH) 364, 31. Th
Forrov it SPRLOC G HRFE Ra SBTRHY el Sftm! & Dotionaly
cERtnAdideipty). to afford 3-chl oro-4-(3-(3- chloro 4-
i sopr opoxyphenyl)-1, 2, 4- oxadi azol -5-yl)aniline (534
nmyg, 1.466 mmol, 67.1 %yield). LCVMS 10 (Table A,
§et hod'hbompuiihd aff cbdmal vaRPeibthe Bvimp@wnd @& m ns) and 92% by
ELSD (3.06 mns) to (MrH) 364.12. Exanpl e #57:
Preparation of
3-(3-chloro-4-(3-(3-chl oro-4-isopropoxyphenyl)-1, 2, 4-
oxadi azol - ,xcphenylan1no)cyclobutanecaghpxyl|c acid
3-chl or o- 4§(3\(3 8

obut anecar bo 4
[ t fanol (1280 pl) o oonTtesfperat ure was ad

acetic acid (842 pl, 14.72 nmmml). The reaction n1xture'
was stirred at roomtenperature for 10 m nutes before
addi tion of sodi um cyanoborohydride 20(17.25 ng, 0.275
nmol) as a single portion. The reaction m xture was O, OH
stirred at roomtenperature overnight. LCV5 :
(2007_9476) ipdicated a 43% by ELSD (2.90 nin)s Q

conver si on o£%%&§f>&§2 16. The sol vent wasjr
t al u{\u—r{lofled by F© O !

3-13»Ch oro-4-(3-(3-ch|orOOA-LSOpPgbﬁ yphenyl)-1,2,4-0
xadi azol - 5 yl ) phenyl am no) cycl obut anecar boxylic acid
g%ﬂg T% 92 nmmol, 53.2 %yield) as a white 25solid.

in éBl"é A, Method b) indicated 100% by UV (3.06
mns) to (MrH)+ 364.12. Preparation #21:

-(3- chl oro- 4-i sppropoxyphenyl) -1, 2, 4- oxadi azol - 5-y
)i (TP £t 50 ng i | wherin
(Z) 31abbgionally subytielte; 45jak9Rr opoxybenzi mi dami de (1

g, 1 4- an1n 660 4,81
ol ) 1 HORO LRy SHRLO sty Nk Bogly Sipsyed
pradly), optitshal) dﬁsst(tdxe&ﬁ@(m -C3)AkA2-SAMIQ;) 8T, @ef9 oy, tptlonally
The react.i gn xtur

S (X AR BNt N M A R
gubstituRd naghthlyh @plonall subs@raet pmmbpﬁtdmmj asitited piep&d, bflionally
renove the urea formed in the reaction and the sol vent
was renoved in vacuo. The crude material was purified

by FCC (5096ethy| acet ate/ heptane) to afford
4-(3-(3-chl oro-4-isopropoxyphggyl) -

1, 2, 4- oxadi azol -5-yl )aniline %@29 ng, 2.211 mol,

50.6% vyield) as an off white solid: LCVS 5(Table A,

Met hod b) 3.00 nin, (N%FD+ 330 13 Preparatlon #22

z
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30

30Procedure X) in 8nlL of anhydrous THF was added
drop-wi se, to keep the tenperature of the WO

WQeBBNDB6E856PCT/ US2007/ 025602 reacti on at -50 ECT/URM07/025602

reaction was naintained at -50C for 1 hr, then left to
warmto roomtenperature overnight. The next day the
pebstituied ipgEsinglp entiogaliycsubsiiguted plamhlqb ©ndenatly ppstithied pyridinyl,
%&%nﬁl‘lP{bbgftutgé-pfﬂollgfnyﬁ&%bmaWSub-ﬂi}ﬁte@ wgpghed reaction

warmto roomtenperature ovef two hours.
The metSlﬁle was filtered through Celite(r) and washed
W th REMiglfpyfQm) - The filtrate was coll ected and
t hen she vvlth wat er and dried over MgSO4. Sol vent
was erNéd under reduced pressure and the crude
material was purified by RPHPLC (A = 50mM ammoni um
acetate, B = acetonitrile; 30-70%B over 30,0 mn
(21.0 Tm:_;tqﬁlm)uflq @gﬁplidmgé(} claxzq_6 whereind.gis Ak TR g optionally substituted

I cles) to give 2-
?ﬁ&?g&( gg%rgﬁg?‘gbggu{égé%?%%%&gﬁgnyI) 1, 2, 4- oxadi azol - 5-
yl ) phenyl ) propan-2-am ne as the 10 acetl c acid salt
%1329 e ¢ No;l\l}%)ogar@ acc t(() a@m ?wilerelw hsosqmﬁx)tutggllaon% of tore
4¢-@Ft1tumtg@dt{g§ndeytl)ts®cz;g f;qzn F Zipq)xethy;largrylo e@i phgnexyg 8 1 Hz,
1H), 480(sept J =6.04 H, 1H, 1.85 (s, 3H), 1. 39
gs, 6H) , 36-1.31 fd J = 6.04 Hz, 6H)
r eparf%eﬁqnmuaﬂzszorn@ ay|
3-(2-(4-(3-(3-chloro-4- |;ap)"opoxypheny1) 1, 2, 4- oxadi az
ol - 5- 15y|)pheny|)propa-2- am ng rﬂopanoate
2-(4-(3-(3-chl omre- 4- |so:rop nyl) -1, 2, 4- oxadi azol -
5-y1) phenyl)prop 1 Mey” acetic 20acid (132 ny,
(010

0.306 mml ) ;wa ¢ to a5 n mcrowave vi al

equi pped VVIF}h\ ing bar. Methyl acrylate (52.6
my, 0.611 mmolY, andA%O0H (3.0 nL) were added, the
vial capped, and the reaction heated to 120 C for 90
m n under mcrowave irradiation (Biotage Optim zer,
300 W. After 9(Fomauhr IANOt her al i quot of met hyI

it R uealy Bl stliss SlRBr i s oS, 39wt Byarates,

Bﬂﬂﬁigk,@ﬂaﬂbﬁ&eﬁ@@ktaﬁo@@ﬂeri theres) Wherdin 25 rermved under

reduc kendsure Crude material was purified by

RP- HPLCSF 50mM ammoni um acetate, B = acetonitrile;

30- 70%iBa bytror8BL,0 mMin (21.0 mL/mn flowrate); 21.2 x

t2 gogl TII:]PE)r ﬂrrx%llw sm%teﬁ?CE&%alE)ﬂ optnonall%%ul}stnu?e% clo?)!l%fc’ g)ptionally

3ul(st2tu(eépbe3ry(,3 chl or 04-i sopr opoxyphenyl) -1, 2, 4- oxadi azo
P yl ) propan- 2-yl am no) pr opanoate (83.5 ny;

59 70 S (Table 1, Method 0 R = 2.78 nin, mz =

458. 2@° (sl\lﬂ:hl)otphoﬁﬂylfﬁxmtﬁcy#ﬁo@lkylpﬁrepar ation of

3-(2- &47 - (3-chl oro-4-i sopropoxyphenyl) -1, 2, 4- oxadi az

ol 5- yI) BHényl ) pr opan- 2- yl ani no) pr opanoi ¢ aci d WO

2008/ 076356PCT/ US2007/ 025602  Met hyl

3(3 hl orp- 4-i so he az
5 55 g et o SOTARRE Y crkrbnals S Bhe and
(R%kSﬂorﬁhﬁhh}l was di ssolved in et hanol (4m) and NaOH
(4nmL, 58.00 nmol) was added. The m xture was stirred
at roomtenperature under nitrogen. After 20 m nutes

tl he r e"aetdmmumﬂsf ceiti D ahe2aoR iy opiroamwviusﬁmadﬂﬂ»ﬁ dn@dr ﬁlf)re

etic ac uequs ture s, then
FBes Sicpendeitl SRA Tt pillsmabra Bkt a5k f on
was brought up in DCM filtered, and washed with DCM
The filtrate was concentrated and brought up in ether
to provide a slightly cloudy solution. INHCL in ether
was added dropwi se until white 10precipitate forned.
Material was collected by filfation, washed with
ether, and dried in a vacuum oven to give
3-(2- (4 (3-(3-chl oro-4-isopropoxyphenyl) -1, 2, 4- oxadi az
I 5 Aphenyl)propan 2- ylan1no)propan0|c aC|d as the

N R -—r~ N A




25C3) al kyl -i m dazol yl , -(C1-C3)al kyl - nor phol i nyl,
-(Cl-C3)al kyl -optionally substituted phenyl, -

WO Bo8C3paé kyl - optional Iy substituted piperazi npCT/US2007/025602
-(C1-C3) al kyl -pyrrolidinyl, -(Cl-C3)alkylpiperidinyl,
- (C1- C3) al kyl -t hi enyl, tetrahydrofuranyl or thiazolyl;
and R6 is ovided that WO HO
2008/ 076356PCT/ 07/ 025602

O
IS not

substituted by o onﬁ |y substit d cycl ohexyl,
-C(0)-cycl ohexyl or Hcycl ohexyl A when L is
(C-C)alkyl, R isqpt ogti ﬁ_WIy substi tut ed

i soxazol yl ; when R3 is optionally

substituted (Cl)alkyl, L-Rl is not cyclohexyl or -CH2-
5cycl ohexyl ; and provided that the conmpound is not O
HNIIBO THCHO CH,-",--1-1--Nll \NO CH H 2.The
¢pnpounds eémgduid BF HorfiRMAI N Rl is optional ly
substituted by one or nore substituents independently
5 selected fromBr, G, F, CF3, CN, oxo, optionally
substituted (Cr 10C6)al kyl, optionally substituted

(C2- C6) al kenyl , optionalN-y“substitgted am no,
optional |y substlgyted a;%;qyéToalkyl

u pi peridinyl, -C(O0)-
(C1-C6) al kyl ,

-CH2-optionally su
ut d
-CXO)-O-optionaIIy

optionally sqhstlg
C(0) - NR- (C1- Gy af
substi tut ed( Cl- C6) ajNedl . - 0- optional |y substituted
(C1- C6) al kyl , - NHR{'C3- C6) cycl oal kyl ,
- NH C( 0) O- (Cl G3) al kyl . -35(0) 2- N(R9)2
-S(0)2-NHoptionally 2UBsTi t ut ed (Cl- ) al kyl,
-NHoptionally substituted(Cr 15C6) al kyl ,
piNFm@(e0tcafly peergtible salik-biglogicalky pt:tii\@nmtdbylitsm lsglvates hyddates,

j ' 1.di nyl, wherein R

PHSE%£en%@&@%g?g%%§§%9§%%%g&gg“Bagﬁerein each RO is
i ndep®nd€htdr\N;sel ected fromH or optionally

10 substgtggg (Cl- CB)alky I. WO
2008/ 07 CT/ US2007/ 025602 3. The conpound of clai m
2 whekas mbande conpound is a conpound of Fornmula Ila
For nuka. | [ pond 4. The conmpound of
cla|n?Bmmﬁg&gﬁﬁghgm#gh§h§V0nalIy substituted phenyl or
opt i oRals’H: substit ut ed indolyl. 5. The conpound of
clalnk452@g5@|n the conpound is NH /) wherein y
is 1 or 27

15 R® is optionally substituted (C,-C;)alkyl.

13. The compound according to claim 12 wherein R' is substituted with Cl and

isopropoxy.

20 14. A compound having formula (IV):

/>\/

\RG
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6. The conpound according to claim1 wherein 15L is
optionally substituted (Cl-C3)al kyl ; Rl is

WO g{d)p7d36 phenyl , - NH C(0) - furanyl PCT/US2007/025602

-NH S(0) 2-optional | y subst i tuted phenyl, optionally
substituted -0-(Cl-C3)al kyl, -S(C1- C3)a|ky|

benenyl Rbﬁlynac%}pwlb’r?ﬁ?quﬂbbé étSP]tVeFFéd'@@& @st)aé@m @éﬂdlkl}g enantiomer or
optgtgg@%drﬁérﬁlgggp tuted i mdazolyl, norpholinyl,

optionally substituted naphthyl, optionally

subst ivthareay phenyl, optionally substltut ed phenoxy,

opt i oRal o, GUbsti tuted pi perazinyl, optionally
substltuted‘Bg eridinyl, optionally sgbstltuted

pyr i dilnik bonshtGRbkEkLA (Cisebpyeionlliyler H¥#R7 0l i di nyl or

opt i oRa)l %- SNﬁsto‘rté(ﬁﬁRWJ enyl; RRis Ad; R3is

i sopropyl; ‘and 5R6 s H.~ 7. The conpound accordl ng to

cl ai mRB issptipeslly substimtediapyl zoptiomlly isebstiyted dptaroagyl, optionally

sub .
s%(%%gtllr{&? F@QM %%‘9%5’%%[‘ e (@J@S)tai glu(t)?é C%)alk)éll, %I?tlr%nally

cyc e conpound &ccordi ng
7 wivbstaated {({Cx C@alkﬂmqlnt@ld)@bwlb@ -@inésatkyhopteonally substituted -(C,-

SUbé )zﬂg()ﬁ rﬁl aﬁ g@l@ﬁgﬁﬁ;i Mnsﬁlﬁgtﬁ&‘t&?a}f 5%mgr's¥bsmuted (CI -Cgalkyl, -

di met 9. A conp
R3 §OR’, RQUOHFH)Y ‘mDFtaUtPCI - %Iﬁﬁﬁhﬁeﬂ@ d@ ) W@Cl’:"’éb‘tRabr @txonally

&%stmﬁb@ Co ﬁg&lh&fkﬁ%b%ew l@qghbttsﬁl?stltﬁe‘al gabééitathxophene

sal
hydr at es, . enanti omers or stereols
t hehaéfnshmphmh@rsebsmutﬁdu@aaOb%m’@htutﬁd fhyomensoeid or CH2:

i s ophd gﬂﬁLJ de tﬁgaﬂeio% Wb ﬁd a%aéd%x&emlyﬁt 'ée.n@bmyl, -O-

substltute I idol yl or optionally 20sdbstitu
phet®iCsatiy], - GF:CIEN, hlg o LPP-(GoLpulbyli nyl or

(C3- O?‘Psyéblngﬁajll?ﬂlbsug[éq 5@ dpﬁoﬂlly %é;sgtugéh%et‘%&?ﬂn&tlonally

according to cfaim rern RI“iI's optiona .
s ubsibititutedlitqsprayly ptiondllyREbstisuterCaltelcy dgalkyl. 1 HieR’, -CO-OR’,

congg lﬁ’d é\l(gb)aigm &&Wt’ﬁgr e$@RR1 SOSR%&H& b %} eyy ubsaltuted straight or

substitute fe or nofe substit uents In

sel renched G‘Cn&ﬁatklyl cl@ptqp@ﬁlwlllyyn%qm@h%t €9Q- C-ISDG3§QI2 kyJONH-, -
30 NHED-, NOG- &Hﬁﬂ%ﬁéﬁ“&lb@ﬁ u{é%!mtﬁld !1+d éhen'iofs@'Rals not

11 pharrraceutlc accept abl e sal bi' ol ogi cal |

act alkdipzerpane) —:Ct(GH;)z(gQSPQIéiCéb or h(]Hz(%Hzé&CHﬁfwrang svhen Y is -CH,-,
enaﬁilgg&ebﬁz(%oﬁter eoi soners thereof, wherein Dis CH

or N; 1OY|saboqd L is a bond, RI is optionally
subst iof Uf @ bprdand| R isgptiosally supgtutes mproha¥igos1 5R6 i s

opt | onal iy sk adcl €4 ) Akylon difuibhe compound
accordlngto I's substituted with
a ané( is H, O- (C,-C3)alkyl or (Cy-Cs)alkyl;

each occurrence of R’ or R” is independently H or optionally substituted (C;-
Cs)alkyl;

R®is H, optionally substituted CH;_ or -COR?;

R’ is hydrogen, optionally substituted (C,;-C;)alkyl, optionally substituted alkynyl,
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
heterocyclyl or optionally substituted (C;-Cg)cycloalkyl; and

nis 1,2,3or4;
provided that

R' is not optionally substituted furanyl or —C(O)-optionally substituted furanyl;

R’ is not optionally substituted quinolinyl;
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i sopropoxy. 2014. A conmpound having formula (IV): 6
WO 2008/ 076356PCT/ US2007/ 025602 or a pharnaceutically

waec@sprabt e salt, solvate, hydrate, netabolitePCT/US2007/025602

prodrug, enantioner or stereoisomer thereof, wherein:
Xis N or CR4; 5L is a bond, -CH2CH2-

(C3- 03)9 sy @aqopguy subc{tltmqg.q]gsiovapylsop.n@nally sNpsttutggcyclohexyl,

- C{JRhdA ?s?ibsmuted fEiLmﬁSopgeiaaiug@@iisi.mteatimtawiiit @;itloatiiylsubsmmed
op tiona substituted hetefoaryl, optionally
su bQ@qltluﬂé’Gnﬂb’tSé‘PSdéW ryphthidp@ntlewéiyisybssu%itnlmamwdi optionally

- ( Ghpddbdead 1,0 gﬁ%ﬁl%ﬁftbd inﬂ dr¥pRdhRfY LdbitiBdd

(IR % pord al kyl oo b7 (E &ri’ } bdolth
optdunetinyly substituted -(C1- 1OCB)aIky1 0- aryl

al kyl guidfapyihaldigd by %@Q%lbﬂe’rﬂ%%p&%ﬂ?@b@ﬁtméh cyclopentyl, —C(O)-
substituted (Cl-C6 I ona
subytlobwyleeyclapuiy 1t @)cacliavixyl ormpmﬁmybsmqu Rrjebe2YIR9

or opkb §&g§5 dydi ) cycl oal kyl, and
mhere?hgg@ %émnot subﬂ$stutg%0§€clopentathiophene

hal ot whepRek&Hs oudbshloropherdimetieydl-- Br is satyeloprepyicyciopentyl,
chr 258 WHQ 1bi&yE

di f g?%gl %ubst tuted cycloh é)blen enty O@y ?%;%;EZP' a@ﬁzéﬁ
15GQMDGawh@kynme£93muw@Npynaﬂu or -OOO (C1- C4)a|ky|
R3is | k¥ & L& Yhef-opfidhany QRki@RAioXazotyl It
subst |“{B8'¥ ggpﬁet el? odcj:{y_%f0 {:‘H g%t ?cl)naa y sutbst it uazgd or optionally
hetsabssitwtsd pyragobylional |y substituted (C3-C6)cycl oal kyl,

- (CH2)vhedPis @ B, R’ (st isoxaddift’) (R9)

- SOR9 ,hex?%(l)SZ 3)rigg?opt isdlr?glorl)tv@bst |]t ut elfjoxst ryz ght or

br anc téen L @la lts&)*di kg not eptagnally prbstenad Fyelabuet, @dtl@fglly gbstituted
-0 httiy], -€8,- Hy subbt; l%d hthyl, ~CH,-
R T

@sptl@ahmubatitktytl dftpéﬂie!h eatrmally @P@F@W@Mﬂ@m or
gg%%g%ﬂg , and when Y is -CH2-, R3 is not
or Y15 a bond and R3 is optionally

substﬂﬁupeﬂomﬁﬁ®MElino R4 is H -(Cl-C4)alkyl,
-0-(Cl-C3)al kyl, -CF3, -CN or halo; 25R5 is

0- (C1- ybﬁjiit@ﬂLCS)alkyl ljgéﬁ:i% ehck of
R7 e’ R7' sdependent |y H or*®ptio Wosubstituted
(Cl- C3)alkyl; R8 is H optionally substituted CH3, or
- COR9%%he compound@ndts hydr ogen, optionally substituted
(Cl-C3)al kyl, optionally substituted al kynyl,
30optionally substituted aryl, optionally substituted
het eroaryl, optiopally substituted het er ocycl yl or
optionally sub ' He—(R3- C6) cycl oal kyl ; and n is 1,
Nptg

2, 3.4Qr 4; / g R 1s not
opt sbstituted furanyl or -C(0)-optionally
subs ute uranyl; 35R3 is not optionally

subst i tuted lin )
> 00BIEr L BEE sl b¥liusa Wiperaciny! opgptiopally substited phenyly

subst tHeubmgdowndadd mpr opyl , optional ly substituted

cycl ohexyl, optjonally substituted furanyl, optionally
substitutgd i “yIR? optionally substituted
indolﬁhr(bg i |y substituted naphthyl, optionally

substi tube® pi perazinyl, optionally substituted
pyrazol yl, optionally subst i t ut ed gyridaZinyl or ..
opt YRR By‘sé’%‘s’tallt tHDEkfutsE, By rietine g5 Prehlopgphenyl ag —Y-R™ is
subst iNyigO) ny’uonﬁ()o&ubm{ﬁbd)ﬂféﬂgly' optional l'y
substituted cyclopentyl, -C(0 cycl obut yI
cyclodﬁ??%“”"ti%ﬁm%$%PHH%&@; or optionally substituted
cyclohemxko)aﬁghs not substituted by

cl opr opy en R3 is CH3 or
4- chI &%@?Pé’ﬁ%'&ét“i‘?%“‘edﬁ”ﬂ?mi@ ‘not cycl opropyl ,
cycl opentyl, 10optionally substituted cycl ohexyl,
-CHQ-cycIohexyI, -NH-cycIohe*XA, - CH2CH2- cycl ohexyl
or optionally substituted pyrazolyl; when Y is 0,
R3 is not -(CO-C4)al kyl-optionally substituted
isoxazolyl or optionally substituted pyrazolyl; when L
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G R3 NLH2 n--- | O-N wherein R3 is
optionally substituted piperazinyl or optionally

W@ wsi7d3sé ed phenyl ; 25t he conpound is not MIBUE1007/025602

Rl is optionally substituted pyridine or
3-chl orophenyl and -Y-R3 is -NH C(0)-optionally
subst rPwreehaphsubytituted (Ciopddlkdal | y substit ut ed
yr|d| I .C(0)-0CH3; -CH2-optionally
ubst |?%2t "é‘%‘%gu g@’%i nyl; WO
2008/G@SEQBQ@EWMB@@DQﬁ@@SﬁO@HWO-optionalIy substituted

(C1 g@g olinyl; or -0-C(0)-optionally
subsf?%ﬁ%%%l%§?l ﬁ@?gﬂ%rovided the conpound is not 5

- R3 whergin L is (H{CHR) or CH2CH2; Y is O or
CH2; o[ _OON3; )3 is CH3 or OCF3; and Ris H
or ovilded pound is not CCOOH CH3 O N

onpound is not 15 wherein Rl is-
phenyl, 4-chlorophenyl, piperidinyl or thienyl. 15.The
comw&und of clain114 wherei n each substituent or

optio a en |ndependently one or nore R
groupg ?el bh% E}ié ronaIIy substituted al kyl,
alkenyhsCQﬁaphlonally substituted al koxy groups,
alkox alhg XY, ﬁlkoxyalkyl al koxycar bonyl ,

alkoxycar 9? 8t er ocycl oal koxy, al kyl, alkylanino,
aIkyI@émﬁﬁmwrocﬂmkmhester al kyl - O-CXO)- ,

aIkyI Pg gﬁyclyl al kyl -cycl oal kyl, alkyl-nitrile,

al kyl &dF PS> ai kynyl , ~ami do groups, anmi no,
antnoakkyhdﬁambmpamhmwyn am nocar bonyl, carbonitrile,
car bonyl al koxy, carboyanm do, CF3, CN, -C(0)O0OH, -C(0)H,

- ¢(0) - C(CH3), 3, -g%OQOHaIkyI -C(0) 0-cycl oal kyl , -
25C(0) , cr(0) - aIkyI -C(0) - cycl oal kyl ,

- C(0) -het epany CN, cycloalkyl di al kyl am no,
di al kyl am noal koxy, dlalkylantnocarbonylalkoxy,
di ajrkyanthd@epolaiiyhot di al kyl ami nosul fonyl, -C(0)-012%
hal ogen, hetero%xplyl het erocycl yl al kyl ,

het erocycl yl ﬁydroxy hydr oxyal kyl , nitro, oxo,
phenyl 2CF3, sul fonyl, tetrazOIyI,
thlenyl_ﬁkgxy, t%i uor onet hyl car bonyl am no,
trifluoromethyl sul fonam do, 30heterocyclyl al koxy,

het elreoy Bl islph&(yd Ypshlazgphend) tigdridgyDrphietlky | - S- |

het erocycl yl -S, heterocycl oal kyl, cycl oal kyl al kyl

het erocycol t hi o, cycl oal kylthi o, N al kyl am no and
ME-Ndi ahkwrmwmommemmet@ cacksubstithrat e aptiped! selisitppnt is

Vi 0 f

ﬁdg&%ﬁ%@? %Xé:!)r 1'110 r‘ﬁg?d£§ zv:l-ner% I@ ish tlo-mﬁy ﬁu%gfﬂgﬁlé@ glk?l ?lf(;nyl,

: haV|ng r a physi ol ogita
ammpﬂya@bélt@m tlkowcgrw @lk%ydk%weallmxyfﬁhéraé@xs@tmnyl

%%g{%%bgn oa k@ﬂoalko{da?l@lgﬁgﬂ%qugwmo ylt zllllt(ydester alkyl-O-C(O)-
allpy-heispicyanaikylcseibalkylt alkdaitrits: diodsulfphyl onkyot. mwiskalergups.

3 i %F zirBtht)a?Ig'l,'agﬁﬂogﬁ(bg?),)aﬁlirk%&t)oﬁ% cln%ox‘ffhrhé lc&’rg&@lﬂﬁoxgc%tboxarrﬁdo,
CF;, CN, -C(O)OH, -C(O)H, -C(0)-C(CHj;);, -OH, -C(0)0O-alkyl, -C(O)O-cycloalkyl, -
C(0)O-heterocyclyl, -C(O)-alkyl, -C(O)-cycloalkyl, -C(O)-heterocyclyl, CN, cycloalkyl,

dialkylamino, dialkylaminoalkoxy, dialkylaminocarbonylalkoxy, dialkylaminocarbonyl,

dialkylaminosulfonyl, -C(O)-OR?, halogen, heterocyclyl, heterocyclylalkyl, heterocyclyloxy,
hydroxy, hydroxyalkyl, nitro, oxo, phenyl, -SO,CH3, -SO,CF; sulfonyl, tetrazolyl,
thienylalkoxy, trifluoromethylcarbonylamino, trifluoromethylsulfonamido,

heterocyclylalkoxy, heterocyclyl-S(O),, cycloalkyl-S(O),, alkyl-S-, heterocyclyl-S,
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R3 is straight or branched optionally substituted
(C2-C8)al kyl, or optionally substituted

w@ aB86Rsy cl oal kyl . 15 17. The conpound of cl aP@T/1182007/025602

wherein R2 is C or CF3. 18. The conpound of claim17
wherein R2 is C. 2019. The conpound of claim 14 havin%
heseraayictpalky\pycloalkylaliy), heterocycolthro, eyclontwitie.d¥yklkulpmipo and N,N-
FAR PhefPkitis aiRA! NeddrSoyc WY RbEherdddc9Yhd pGORBE 3. OMET
gﬁﬁggereaﬁgonefs§5$here&?f whgfeiﬁ? fgig a bond,
-CH2CH2-, or (C3-06)cycl oal kyl ; Rl is tolyl,

ridi j L v ' t hyl pyrazi nyl
g?hanEﬁ%%ﬁﬁ?ﬁ@f?%gﬁﬁﬁ§PQ%§$@§ﬂ¥E“XEFd ten-butyl ester,
benzonitrile, diethylam nophenyl, thiophenyl,
Nret hyl pyrrolyl, halopyrid nyl, ogr, methylpyridinyl;
and R3 is ipgobutyl, gyclopropylnethyl,
3-nethox¥propyl, 1-eth’|pr ~-L’sec- butyl, 5isopropyl,
tertbutyl”,~qr RN ye . 20. The conpound of claim
14 having fo IvVe): Rl (IVc) 10 or a
deptabl e salt, solvate, hydrate or
¢of, wherein: L is a bond or
- CH2CHz- ; © R is tolyl, pyri VI,
met hyl pyrazi nyl, phenyl carbam c acid tert-butyl
ester, benzonitrile, thiophenyl, N-nethylpyrro“yl or
ed Bpygielogicy acceptallelsairziol vate; hygrta gFIsterqospmeidhseo! wherein:
cycl opropydaBIdIYCH, -3¢ (@t@segx%mzwl , 1-ethyl propyl,
sec- butyl, or isopro y1. 1. The conpound of cl aim
20, wRels@ptipngily $l§>5‘it5tégPldb>¢Pt.10"2@>22{b$ﬁ§e‘tW@Hﬁ‘oor@f’tlona”y
clRiidied Lo-ohengip, Rl 1s tolyl or halopyridinyl. 23.
The coppound of claim 22, wherein Rl is
chl or Bpipraihdlogen or§Fstandr opyri di nyl . 24. A
phar mpe guUfrhigilor 6RAARRE bgﬁ&ﬁ%}cm&m@a 19-8)aBRP Bitthnally substituted
according to claim1, 9, 12 or 2514 or a
(hefroreleatkylcal | y acceptabl e salt, solvate, hydrate,
nmet abolite, prodrug or stereoi sonmer thereof and a
pharmaceutical |y acceptable djluent or carrier. 25.
Wse offhe erannonphefishire lemapipimR™ i9Cl rLTyr 14 or a
pharmaceutically acceptable salt, solvate, hydrate,
met abolite, prodrug or steregj somer thereof for the
ARnuf Ab¢ eamepopnd of chomd divharEnR 61 treating an i mune
di sorder conprising admnistering to a subject in need
thereof a therapeutically effective anount of one or
ADre dbaprmpedrd effclaimpbhapgfonmea YbET/ US2007/ 025602
26. The use of claim 25 wherein the i mune disorder is
an aut oi mmune di sorder. 27. The use of claim 26
wherei n the autoi mmune \tirsox der i SR'r heurmat oi d
arthritis, active chro ’ (s, Addison's
Di sease, & ti-p--sphol'old//yndr me, atopic allergy,
aut oi nunune 5S¢ PRy gasitNitis, achl orhydra
aut oi nmrune, Di sease, Crohn's Disease, Cushing's
Syndr @RE yDsitis, Goodpasture's Syndrone,
G ave' s Dz ~~Hashi noto' s thyroi@wgss, i di opat hi c
adrenal atrophy, idiopathic thronbocytopeni a,
Lanbert - Eat on Syndrone, |upoid hepatitis, m xed
B blotal e S e PRI Bkl AR YPstreoisomer
terephmthereint | s nodosa, primary biliary cirrhosis,
10pri | ¢ {ing 0| htinS4. PSori asis,
Raynagggg?éﬁé?%géhé’%ggaﬁgﬁg#&ﬁg?apsing
pol ychondritis, Schm dt's Syndronme, S§jogren's
Syndrome, synpathetic ophthal ma, Takayasu's
Arteritis, tenporal arteritis, thyrotoxicosis, |upus,
rheumatoid arthritis, Type B Insulin Resistance,
ul cerative colitis, or V@gen§£és gr anul onat osi s.
1528. Use of one or nore conpounds of claim1, 9, 12 or
14 or a pharmaceutically acceptable salt, sol vate,
hydrate, netabolite, prodrug or stereoisomer thereof

Y - - g,
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R'is tolyl, pyridinyl, isoxazolyl, pyrazinyl, methylpyrazinyl, ethanonylphenyl, phenyl
carbamic acid tert-butyl ester, benzonitrile, diethylaminophenyl, thiophenyl, N-
methylpyrrolyl, halopyridinyl, or methylpyridinyl; and

R’ is isobutyl, cyclopropylmethyl, 3-methoxypropyl, 1-ethylpropyl, sec-butyl,
isopropyl, tertbutyl, or trifluorethyl.

20. The compound of claim 14 having formula (IVc):

N

R
o (Ive)

or a physiologically acceptable salt, solvate, hydrate or stereoisomer thereof, wherein:

L is a bond or -CH,CH,-;

R'is tolyl, pyridinyl, methylpyrazinyl, phenyl carbamic acid tert-butyl ester,
benzonitrile, thiophenyl, N-methylpyrrolyl, or halopyridinyl; and

R? is isobutyl, isopropyl, cyclopropylmethyl, 3-methoxypropyl, l-ethylpropyl, sec-
butyl, or isopropyl.

21. The compound of claim 20, wherein R is isopropyl.

22. The compound of claim 21, wherein R' is tolyl or halopyridiny].

23. The compound of claim 22, wherein R' is chloropyridinyl or fluropyridinyl.

24. A pharmaceutical composition comprising a compound according to claim 1, 9, 12 or
14 or a pharmaceutically acceptable salt, solvate, hydrate, metabolite, prodrug or stereoisomer
thereof and a pharmaceutically acceptable diluent or carrier.

25. Use of the compounds claim 1, 9, 12 or 14 or a pharmaceutically acceptable salt,
solvate, hydrate, metabolite, prodrug or stereoisomer thereof for the manufacture of a

medicament for treating an immune disorder comprising administering to a subject in need

thereof a therapeutically effective amount of one or more compounds of.
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26. The use of claim 25 wherein the immune disorder is an autoimmune disorder.

27. The use of claim 26 wherein the autoimmune disorder is rheumatoid arthritis, active
chronic hepatitis, Addison’s Disease, anti-phospholipid syndrome, atopic allergy, autoimmune
atrophic gastritis, achlorhydra autoimmune, Celiac Disease, Crohn’s Disease, Cushing’s
Syndrome, dermatomyositis, Goodpasture’s Syndrome, Grave’s Disease, Hashimoto’s
thyroiditis, idiopathic adrenal atrophy, idiopathic thrombocytopenia, Lambert-Eaton
Syndrome, lupoid hepatitis, mixed connective tissue disease, pemphigoid, pemphigus
vulgaris, pernicious anemia, phacogenic uveitis, polyarteritis nodosa, primary biliary cirrhosis,
primary sclerosing cholangitis, psoriasis, Raynaud’s, Reiter’s Syndrome, relapsing
polychondritis, Schmidt’s Syndrome, Sjogren’s Syndrome, sympathetic ophthalmia,
Takayas'u’s Arteritis, temporal arteritis, thyrotoxicosis, lupus, rheumatoid arthritis, Type B

Insulin Resistance, ulcerative colitis, or Wegener’s granulomatosis.

28. Use of one or more compounds of claim 1, 9, 12 or 14 or a pharmaceutically
acceptable salt, solvate, hydrate, metabolite, prodrug or stereoisomer thereof for the

manufacture of a medicament for treating a central nervous system disorder.
29. Use of one or more compounds of claim 1, 9, 12 or 14 or a pharmaceutically

acceptable salt, solvate, hydrate, metabolite, prodrug or stereoisomer thereof for the

manufacture of a medicament for treating multiple sclerosis.
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