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WD 200/ 4107639; PCTI UB2007/ 025662 NOVEL OXADI AZOLE
COMPOUNDS CROSS REFERENCE TO RELATED APPLI CATI ONS

WO zggglq%ggpl ication claims priority to US. Pr °Y>bffh%3@i7/025602
App

Ication Serial No. 60/875,251 filed on Decenb

15, 2006. BACKGROUND OF THE | NVENTI QN

Sphi ngosi ne- | - phosphate (SIP) is pan of sphingonyelin

bi osynthetic pathway and is known to affect nultiple

bi ol ogi cal pr 6NOVEL OXAPIAZOLE GeMAONNOS

phosphoryl ati on of 10 sphingosine by sphingosine

ki nases (SKI and |t i S deraded throuh

cl eavage HYROSEREFEN REL4 ‘ AMehyde

and &

b ﬁﬂ??ﬁé‘?ﬁ%ﬁ%ﬁﬂhﬂosﬂpﬁﬁ% ‘Sé’eé iy %?Q?éﬁ?"%%"aﬁ.“g el
ﬁlleéqrepgce(nbglolﬁ W in serumand it is found in nost

tissues, it ca [ ariety of
cells in responBRe 08B ﬁ%nwh i ncl ude

cyt okithingesingt-phesphdte 63 18D & parcbf @lpngsmmehn biosymthetic pghway and is

t
oBEAD oy IR, O b S o it Bippeyaion of
smhgwrbypwhmesma luoaaen (Sienaidt $K2 apdd isalegradedshroyglvelebvage by
spﬂﬁﬁ&%{et 2#3% 4QXiglnd N Al&éh!%e P éih SphoSthsolaiih tGﬁq fhrough
va I VI dua e

ety ocesses. receptors 0
deghgspharpiiatign g)f phdsphdlipidi phosphatased. rlbismoescet at highi leveds 61360 nM) in
- t. er
st Bh1cds RARA ih Hosl B’ RREHBL Syl RisBEA fn o Shidk SURKPSe ot in
respensepie savesd munowtugh livslwln catpbines tgrawth dadtors and GGroRin-coupled

reé:g &ﬂ’ éfiﬁgﬂf I%%ﬂndg\/\%hérhe ag%tllnaé ?Hg ]?S I%E(ggrré)}l?' A(%\[gl E)EﬁjegSﬁ) receptors

Seréée\.,pmpls llllmslgb@snum tdzigd sansitive GHt Ryt @s aystpasopdrtysis toxin
in&nﬁ{ﬁf‘«ltﬂa%fyg g(lr ie ! é Igg'%r@?g Lfﬁ%%f:sgegs ll‘gglng{}/?(féx%f;ﬂgg l?tors of the S1P
fa@dml anebdibltissueand ofsperise spepific pad syast Biraadtive asathcrep@nc tsof

I 1

i g?g%l?’gé(/ l?estrﬂzﬁg géﬁsggfro%ggﬁs:{?gq&ﬁuess IIIFB qu?agtg n shown
tode g agnmist atalitfoierGRORs, 81RIgEdgly SARY (Hdgsis),u%lm (Big3), StP¢ (Edg-6)

. t T, | - 0,
w5 TEAPAPTHE s of 5008, ESTPIRL A0SO LBTARL R Bnce
appatespt ¢harges LmAcelluLaPAmorphmiglgm RaB migratien, growibt diffgrdangiation, cell

t

S ORI A 1 TR v SR Hfc
traﬁﬁ(rlcmgt ea‘h@rpﬁspgas S Brueeaptarufatei fatgstsdfos ehm@yamfe&@ GRORk, aceplastic
dl&Q%eE aﬁl ufte G564 IIS%E tlgiﬁ?trggéd?)ﬁ 19 era EL %tlgrp 1‘1@& x%geptors also

race ul"ar sur ace o nsd
shatie §AH5 Toamine gcitl fidentity| with dnreem@wbi)amdlosmwhm r¢cnstpL$eLBA1 LPA2,
j Y A{ied through
et F A3 S8 bl snlctial P oo AP naleR ATEEAL 71 o cct
wi t FORGRSY &7g sx@gmm:gmewggr nupzerdns@yamplashifgnarketed drugs across
: at
mhlipTibale 20E° A a TRL s fEk el el PP Ry fiimonce on dhe
extregellulansirface of therogll jahd transdoee, a signgl taorss the seldylart nncmbramjto the
infj &9 N f h
0SB L Pl el haf KRS el ARG Rcin U G pFeips which
m rtemeptemcs wmevmps ssoad nnensedgefrf p;mhmws t iBdutransdwation pathway is
lgl V| u%{uﬁl?lg%gg efcl)lpl:al: Ee@{)chng?sl tgéﬁéatéd‘g%h{%%létm%hanges cell motility,
PrQl(f@r‘aMG ApER{SVERPD0OR Bod 2¢zuBlian o pretais expreseion i¢p pame a few. SIP
re%g v fnake’ g&dc{ Hﬁhet)ﬁiggtg lkpa%séslllﬁl\llgl&? %cgf;tgrs' ate @?@Hsai’ lu? different
cause d goni st or antagon
tissueh and $ignal ffmugb éfferent epthwnySI rofd@ng the individuatrgtéptdrs both tissue and
response to tissues containing that receptor, limting
unwant ed side effects. Response specificity of the SIP
receptors is also of inportance because it allows for
the devel opment of agchists br antagonists that
initiate or suppress cenain celiviar responses w thout
af f ect | ng ot her r esponses. For exan‘pl e, t he response

I a1 T




10

15

20

25

30

The present invention provides novel conpounds
descri bed by general Formula (1), (Is), (I1), (2111),
wo 1003/d7634¢V€) and (Pith) as agonists of the O PpCT/US2007/025602
protei n-coupl ed receptor SIM These conmpounds reduce
t he nunber of circulating and infiltrating T- and

refponyegpeeEifiy. NTEsudfspeeifititn Of the ISENRLeptorals desirable because development of

i nUr anpsuppr essi ye . ef{ect The conpoun eca#‘ﬁo exhi

an,agonist PL, anfpgoRishs gtives OPOP%Eeé:BYtBIr lopafizes Y rFf’Progie to tissues
ccﬁ\fdﬂﬁ% PireceptBe lintie) bhvPdhtddr Qdd EBfsetsC omuﬁua spéclﬁafynw fhe SIP
2008 1E76356PC| M57, 001425602 For
TeRPLTIES RO efaI"PRP"&E‘E"eBT capeeit saliops fopthy Sﬁ‘fe&“&’me?t QE agQuists or
anii@pono@| ihhe nitifi®|or duPpresd ¥éttant QSHul @sdpotgés without affectmg other
enauti gnters or stereoisonters thereo wher ei n

reROMEFS O F OB MBIl yeseense spactiicy of te SBeregiers covld glfow for & 51

mimdeic @at Mldadalpl a@éH'aF gregidtiofbvithodt Bffebmig cell morphology.
-11H-S(0) rop t| onal substituted phenyl, -0-optionall ){
subsThg x.sep Qe é@ylm‘gﬂs of. suwﬂeqnsn'amdugluﬁ?t Feceptery are largely

urlkhovin -ddeakk Yart @Phi ROR! b1y rkbfiSt itfpet lledtive -1 d. t Yisolation and

optional ly substituted am no, optionally substituted
W@}Wm Q{a$lyy4nalog§ hat zl)aqlq:ppwnkygomst or antagonist activity for SIP

reb&phirs Pavdbehangieai tranyl, furzutyl, tetrall yd| nf ur anyl,
optignal |y substituted 2 34i bydr0| soi ndol y

opt i SHH foy exampls jstwidely expresed a1d,the kne%?vtdﬁmep ymbryonic lethality
AU trgd *Hsﬁ-ﬂj rulagir@ dﬂﬁdﬁwe 9&?1%&9@} xperimbiid hstukgt l?fi’l'phocytes from SIP1

|sexazo Btlona XPSU bstituted rmrp ol n
knogkqub misq 9aV§uf QY1 that & hﬁﬁfmenylympagm%rfaweyer to secondary lymph

orgatRst Cbﬁ“e%@lifphewﬂs,oveﬁxﬁéksmgeS‘WI, ar@nd?hﬁx@f&lrennally into the blood
- 0-opti onal substituted phenyl, optionally

°‘§'1PB§F1F'EtJP@€F rondany, lympl BEgaRsn Al hese expements proyide evidence that
SIPA’ B4Re Wai irigBiad fe¥e borh Chy RBhdcSH e d trafficki
optionall i/n gll}bst It ute}éoﬁbﬁl %d%atng'l H%p‘ltjclsione(%mmg and trafticking to

sesonsianyi lymphaid eoppadments i ttyl , opti onal | y substituted

1, 2, Buderki§! th&b ¥ Rk fr ‘HH\!'e'i tpgle'nn ¥hd seﬁ@ttn}eoa%@ﬂté Yvhich are agonists or
substltuted 15 quittol tuyl tlonal stbst’i t ut ed

antaggnists eﬁéter!a@ylépﬂdur?ﬁeatawf t&e S 1R repsnterApmily ihprderotepdagss unmet

m8dE nkddd a8dciRéd WethYakoni&R of A on¥mSIfIR intiividR8I receptors of the SIP
t|tt| nC| linyi, optionally substituted thiazolyl or

regRpiqr Gaaify- y substituted thienyl; Ris Br, O, @, CN
or -0-(Cl-C2)al kguMMARY SFRE SNRENTTION

subst it ut ed403- COalTkyT, (C3-05)al ke Xl
(C. - @p@hwem@btprqyﬂgp |n9vel compounds escribed by general Formula (I),

(I?Cgﬁcgﬂ'ﬂt g@f@w@ , and QRL) OR | ds¥hists of the G protem-coupled receptor SIP1.

0 oItlonaIIy Substitut ed F)
Thesg e&mpq'zrs% regnaei the aumbsryaf cirgelatingsgng) lvaﬁl nar% AR %riymphocyws
aff(ﬁ'@n EBermifikdl mBRinoSipplebsiveSeffest ’I‘Bé’&ﬁﬁbo@ﬁ&ﬂﬂo’ exhibit @Etivity within
al kyl opllonally substi tuted
thﬁﬁi)%feﬁ"zﬂt?f yrmily-©) - cOal kyl - piperidittyl,

- ( ClmG)rid dibbdiRieRite inyeid nad?o(\ddéﬁ:%?d'h\‘lﬂ oPForkiaazol y! ,
and R6 is fit prOV|ded that Ris no ubstituted by
optionally substituted eyelottexyl, -C(0)-cyclobtixyl
or cyciohexyl; when L is (CE—C3)aIkyi, 1.2) is not
optionally substituted i soxazol yl;
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when R3 is opflonatly substituted (C )alkyl, L.-RE is
not cyciobeityl or --CHI -30cycl obezyl; and W)

WO 080RI&G356PeTi | f S20447, 14425602 provi ded t hascbe2007/025602

compound s not In a second enbodi nent the invention
provi des a conound of enbodi nent wherein 12.1 is
optionally substituted by one or nore subsdtuents
i ndependent |y sel ect omBr, @, F, CF3, CN, oxo,
optionally sufpstitutgd te kyl, optionally
sub: gi nned ( Qal ken optlonally substituted
am no, opgiona substptuted (C3426) cycloal kyL -Cur
opti onal | tuted piperidloyl, -C(0)- optionally
substltutedO(CrOB)ad kyl, -C1,0)- N17.-(C3- Oalltyl,
-C(0)-0-optionally substltuted(CrCi)aIkyI,optionally
substituted (CrCo)alltyl, -N11--(C3-0C6)cycloakl
-NH C(0) - - - 0- F@muG) al kyl , -5(0)r14(RN,
-S(0)1-N1-1-optionally 10substituted (C 1- Ca) al kyi ,
NHc tlonatly substi t ut ed( CE- CQal ky C(0) 4or anyl ,
P*mﬁr@emcz' wfceRipRle salts.duglegically pettye m?&‘!m“es aﬂva‘%ﬁq av/wes
prﬁ&m% bﬁdﬂh&qexwf dtétedl¥dmers theredf'Rh&iR R is H or
alicyl; and wherein each 119 is i ndependent |y

sel e%fSeﬁbq“fleﬁmoa?HYo%mt@mﬂ GCoattituted (Or
| n art BLOCOERRGHERENNH- cdm.ﬂurauﬁ nN}ps«»pypmmr:@mmwmny]

of any of the fare 0|n wher e
Q:emﬁaﬂwosur’%maew«—ég -opieﬂnm %ﬂbﬁltuwﬁ@e r%wmwaﬁy
subestitﬁte@(@fﬂi}%lkyl optnona'll9 snfbsﬁtﬁtéﬂ airRNERIdhAIB N ubstifRed (C;-

|nvent|on npounds of any of the forego

Censtoatkyb zlﬂﬁé?léylntevrvyﬁgobaﬁpfumal }{tyaryb%{amqw@epnyl optionally
suBktRItYA 2 81diHYREdisdHAblYY, optidhafly subbiReted NEI@AZ61Y1, optionally substituted

indolyl, optionally substituted isoxazolyl, optionally substituted morpholinyl, optionally

substituted naphthyl, optionally substituted phenyl, -O-CH,-phenyl, -O-phenyl, -O-optionally
substituted phenyl, optionally substituted piperidinyl, optionally substituted pyrazolyl,
optionally substituted pyridinyl, optionally substituted pyrimidinyl, optionally substituted
pyrrolidinyl, optionally substituted 1,2,3,4-tetrahydroisoquinolinyl, optionally substituted
quinolinyl, optionally substituted 5,6,7,8-tetrahydroimidazo[1,2-a]pyrazinyl, optionally
substituted pyrrolyl, optionally substituted quinolinyl, optionally substituted thiazolyl or
optionally substituted thienyl;

R?is Br, Cl, CF;, CN, or -O-(C,-Cy)alkyl;

R?is optionally substituted-(Cs-Cg)alkyl, (C4-Cs)alkenyl, (C4-Cs)alkynyl, optionally
substituted-(C;-Ce)cycloalkyl, -(C,-Cs)alkyl-O-optionally substituted (C,.Cs)alkyl, <(C;-
Cs)alkyl-imidazolyl, -(C,-Cs)alkyl-morpholinyl, -(C,-C;)alkyl-optionally substituted phenyl, -
(C,-Cy)alkyl-optionally substituted piperazinyl, -(C,-Cs)alkyl-pyrrolidinyl, -(C,-Cs)alkyl-
piperidinyl, -(C,-Cs)alkyl-thienyl, tetrahydrofuranyl or thiazolyl; and

Ris H;

provided that

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

when L is (C,-C3)alkyl, R' is not optionally substituted isoxazolyl;

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

cyclohexyl; and



fth enbodi ment the invention provides conpounds of any
of the foregoi ng enbodi nents wherein the conpound is

wo Mogbfsgs yIs 1 or 7. In a sixth emo%é‘ﬁﬂ%zobﬂ&ssoz
I nvention provides a conmpound according to an
f oregoi ng enbodi nent s mhereln 1. is optlonally

Subsbll(,ﬂ,t&{%a&tg‘%&ﬁolﬁx& fsjﬁq 1-5(0) 2-opti onal | y

substituted phenyl, optionally substituted

-0-(Cre. 3)al kyl , --S—(C71- C3) al kyl, benzyl oxy,
opti onal luy t'tuted &£rg) dycl oal kylt opti Jﬁcl
substituted ewil ’ ol I nyl, ; | y™e

y
substi tut ed napt thy¢°°%pt|@hally sub&ti t ut ed plinnyl,
optionally substituted phenoxy, optionally substltuted
pi pehazsengrd embpdimenizhé inventios pravideezicqppend ofi embodiment 1
b pyridinyl tiqnal
wggélggi?suép\{lanalﬁ r%{)l%sf &gc%%%o\é% or 180 s%bst} 15/15 gggpeflh%utl?' é%]ected from
5 Br, 66 CFL; CI‘Rwa opidnally substituted (Gleiﬁxydlkyl,a:pdoﬁatﬂy isgbstituted\(C)-

Qﬁé]lléghs'h\zl)gt‘;?%glys gu%?t/ltgéé 602118b?%10nallas Hbs?ntu?e% O(%n H}{:gcrl]g)a?lgl nﬁﬁ -

provi‘des accor

optimealfymubxjinlte‘(g)lpnﬂdmyl RE(Q)s optivasllyi sabstitvtead (04(?a)aﬂtyR-C(9)-NR-(C -
C§£’l£%l @b& aopk1 llétsé’ gg}: & g@lr%:rll?yr —QP topt%]nahY gubghtuted é%‘f?]aa]kyl

I‘&Mﬁseh‘:d)mtoalkme -NHH0)--OR( CpC)alkglk S(ORANMRIOH (Q)g- DG -optivgally

10 su&st tg d?ifpy‘?r gfll-f;@é)ﬁlagalﬁtl gsggqttedi# e@%l?)ﬁmggfcaﬂ) fqroan?l -NH-

S(@D)mpltohylI)esubnmtmmmemﬁemnyallylsnbsatumdmyhdmydbod| ment the
i nvention provides conpounds of fornmula U FOEll-ydla a

arnaceutlc%g cceptabl essaHts, biologically adtoe
‘T bolites JL\N hydr tey pr odngs,

Brs or ste sorlts t her , mhereln Y a
bonm ko1d or al cs Ps opti onal ;
(substi t ut edCQal kyl optlonally substltuted |ndﬁlyl 0
opuond&l y substituted ﬁﬁenyl

HN

HO
o)

HO
or —
S
wherein R is H or (C;-Cs)alkyl; and
wherein each R’ is independently selected from H or optionally substituted (C;-
15  Cgalkyl.
In a third embodiment, the invention provides compounds of any of the foregoing

embodiments wherein the compound is a compound of Formula Ia
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15

15l e is CF3; 123 is H, norphoUnyl or (Cre5)cycloatkyl;
and R6 is H In a tenth enbodi nent the
WO 2008/6@3460Nn, provi des conpounds accordi ng to tpeq/E2087025602

enbodi ment us wherein Ris optionally substituted
phenyl and. Rl is norpholirryl. 20ln an eleventh
enbodi ment the invention provides conpounds ni
accordi ng to enbodi ment{s—-qi ne ang, ten wherein Rl is
optionally substituted Iby ne ,91’ hore substituents
I ndependent |y l ecte optional Iy substituted
(CrC3)ai kyl, errbd'dl ment the invention provides
compounds ) 111 Fonea U pharnaceutically
accept abl e sal f’s bi ol ogically active netabolites,
sol vates, hydrates, prodrugs, enantiornets or
st enpi soners the;oﬁnfa, wherein Dis CHor N, Yis a
bond; 1, is a bon Ris optional ly substitute’
phenyl 10le hill; and R 4 is optionally sabot ed In a
t hi r¥keeeio b isabadi rent t he i nventi on provi des conpounds
20 ok 0 ol nen PR LA RIS Elrhcfad FaSHBBL foefle

emhtodmrdntsorhemron'i i eﬁtlanallmmbﬁtﬂmemmenyigar bmmmll;asu‘b!}muted indolyl.
pharlnéra Cf%tl!nt prl:n))% fﬁ‘tﬁg nQ nﬁlg)ﬁe 03/{/ es com oug S eo%my %%e:{ordgomg

enttodinenfs, whatedr the oompéundisN or G e;

N’o N/O R

HO , @,

Y e

whereinyis 1 or 2.
In a sixth embodiment the invention provides a compound according to any of the

foregoing embodiments wherein

L is optionally substituted (C,-Cs)alkyl;

R! is ~C(O)-NH-phenyl, -NH-C(O)-furanyl, -NH-S(O),-optionally substituted
phenyl, optionally substituted —-O-(C,-C;)alkyl, —-S-(C,-C;)alkyl, benzyloxy, optionally
substituted(C;-Cg)cycloalkyl, optionally substituted imidazolyl, morpholinyl, optionally
substituted naphthyl, optionally substituted phenyl, optionally substituted phenoxy, optionally
substituted piperazinyl, optionally substituted piperidinyl, optionally substituted pyridinyl,
optionally substituted pyrrolidinyl or optionally substituted thienyl;

R?*is Cl;

R3is isopropyl; and

R®is H.



is a bond, -C-K 112-, (Cre&ycloalkyl, or Yis -o0-,
-Nl e- or 12" is optionally substituitid aryl,
WO 2008076354 | y suhsttuted heteroarylLopiionally sedtEUSI001/€33602
bet erocyclyl, optionally substituted
-(C3-C4al kyi -O- (C1-C3) al kyi, optiona v stibsiituted
4Cr Clraa hqvbnth)dlﬁhodﬁmml;el inven@lerl prﬁvld@c))mbm}dds aceptdirgrtahhyyof the

fcﬁ%ﬁr@;{lﬁbﬁ%&é& %@%@5 (IS’/I-IIZ an@ E% 50 op }i' %&Lsfny%x @yi(ér Optionally

subsﬁmd(ﬁjau)mbhlkyl substltut ed -0- (Cl C3) al kyl i

N(1,11 02-1 e or aptional
oy L) & b er e aRisp or presise cSRRont P AR b e 7
M:ynemdﬁd g abknmtmbgnme dnaiond subsipiearsandepertdstiyt saleetdd fromdth
stifu hroneri one; R3 and R8 may be the sane
dwwﬂgﬁg?g$%hlggn Yare i ndependent Hy -(Cr -CN, halo or
- 0001r{ £niethaintbgdiment théhverdion ptdvideatdnypoandsf farmukad] ar yl ,
optionally substituted bngrocycIyl, optional ly
substituted beteroaryl Nop\ onal | y pubsti tut ed
(C3-C6) cycl oal gyl , 4C1}2) u- L 8, - CO R9,
- CON(R7) (R9), 3 R9, -SO R8 and optionally
substituted strg or bfanched (CICB)aIkyI chain
opti onal | ¥{nc %) --00- #4200, SO, - NHCO-, 41- or
-0- groups enbeddedpnsi thin the al kyl chain; and when Y
is 0, 113 is riot 10ai kyl di azeapane,
---C(CHs) 2CQOCH2CEsor - - CH2d 2N( CF120- 13) 2, and when Y
I S-0-12-, R3 i Somflar CH2C001-14 or Y is a bond and R3
is optionally substhuted norpholino, R4 is H,
phar@pagnt¢ally pcceptabl€talts. tddlagikatly, aciiyemeaboliteh splyateRBydratess,
I I sgach occurrence of
px%fﬂugg %%ﬁioﬁ%}slogg %‘%g%(ﬁé%% %&& gperglpt ion-ally substitute
C s) Xllkybs)nd?S is Hy optionally substituted 013, or
rogen, optionally substituted
(Cr- 3Bﬁ%h%?E%Ftlonally substituted al kynyl, ally
subsHR! isioptichally yibstitopd |(6ﬁ@1)4tlyyls¢11n9nallb/uumit¢@tledqtyl &r gptionally
substituted 20rocyclyl or optionally
Sﬁg %@P?h%%h (Q-GCs)cycloalkyl; and nis 1, 2, 3 or 4
prov RiscCHshat R is not optlonally substituted furanyl

opt | S SRR o GG S8R T & not

opt i BfiislHy substituted cycl opropyl, optlonally

subs

fur a%ﬂy% HB@%{"?@& ] Giﬁésl iSveSn?iB{x B @l:gl ér’orr;'lﬁ) ay S| agafbycﬁgg to the ninth
ewpedimens whyreim Ry Js onusmdb/ jubsticited phenyd pod Bnralmcyphohnyl

;IU gzgﬂaézﬁngntﬂ g&%&&l)ﬁlefntl tf?éoltnl/%&ll b%vﬁ%ﬁp%ﬁﬂd@ de according to
embodiments mze and ten wherem R’ is optionally substituted by one or more substituents

independently selected from Cl, optionally substituted (C,-Cs)alkyl,

3, o
qf . g—NK

In a twelfth embodiment the invention provides compounds of Formula III



substituted pyrazolyl, optionally substituS
pytidazinyl or optionally substituted quinolinyl;

WO 204076346 Not substituted by -00)-cycl opent ylpct/us2007/025602
optionally substituted cyclo--C(0)- cyclobutyl, :
cycl obutyl, -C(0)-cyclohexyl or optionally substituted
cyclotteic R3 is not substituted by
--C(0)-eycl opropyi; when R3 is 4 or
4- eht orophenyl nthyl, L.R.bs not c copropy'
cycl opeutyl, optlonalll su st |t 'd cyclxyl
-C}12eycl ot t exylR? ‘ éxyl, -CHI 21- 12-
35cycl ubexyl or g ry substltuted pyrazolyl, WO
2008/ 0763%PCENLS20x 24125602 when Y is 0, R3 is
not ) al kyl -opti du | Jubstitttted iscutazolyt or
optionally subst&gﬂted pyrazo. when L is
(G -C2)alkyl, I'e is not optionally substituted when L
is a bond, R is not Feptanonal | y substituted cycl obutyL
optionally substituted 5cydohexyl, optionally

[ t
R SRR B PM OB Bl b,
progrugso ﬂa!htigmgsl bsﬁtdreqiioa@rspbmaﬁowlwexm r
tetrﬁ %hrpgenzufmartyl the conpound is not the
conpound i's” hot H, wherein - is optionally
subsYﬁS&hmﬂ pi por optionally substituted phenyl; the

npg q{ S not 15whereMI1Z." is optionally
sub Itu pyridi ne or 3-chlorophenyl and -Y-le is
R' is optionally substituted phenyl;

R%is H;
R?is H: and
R? is optionally substituted (C,-Cs)alkyl.

In a thirteenth embodiment the invention provides compounds according to the
twelfth embodiment wherein R' is substituted with Cl and isopropoxy.

In a fourteenth embodiment the invention provides compounds having formula (IV):

N/O R!
R I 4>>-—K/
C L
3 He
N P o

or a pharmaceutically acceptable salt, solvate, hydrate, metabolite, prodrug, enantiomer or
stereoisomer thereof,

wherein:

X is Nor CR%;

L is a bond, -CH,CH,-, (C3-Ce)cycloalkyl, or -CHR?;

Y is —O-, -NR’- or -C(R")(R")-;

R' is optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted heterocyclyl, optionally substituted -(C,;-Ce)alkyl-O-(C,-C5)alkyl, optionally
substituted -(C;-Cg)alkyl-O-(C,-Cg)alkyl —O~(C,;-C;)alkyl, optionally substituted -(C,-
Ce)alkyl-O-aryl, alkylsulfanylalkyl, unsubstituted (C,-Cs)alkyl, substituted (C;-Cs)alkyl, -
COR’, optionally substituted -O-(C,-C5)alkyl, -N(R")(R®), -N(R")SO,-R® or optionally
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-N171-C(0) -optionally substituted phenyl;
-0-optionally substituted pyridinyl; -1NTLC(O)-0042;

WO 2008746 onal |y substituted piperazinyi; PCT/US2007/025602

20-0-optionally substituted (C3-C9)all cyI ;
-CH2-norptwi linyl; or -O-C(O)-opti onal Iy substituted
pyiibstituted |(C,-0HENciAng], bhdwheeip ® ischot substittted Eyhﬂﬁpéﬁhﬂhidphéns,

oSO | B b gt = 1O

200 R 1uha 38 GRgIbe kiS4 SORFER altd i independdntyQ2,-(QF@AliEIO-

LRI L e s T S

Pho gk Bhtesnilyodubstitiibd ari, Bptitingllyt subdtitiiéd hdidr6¢ycii, optionally
substituted heteroaryl, optionally substituted (C;-C¢)cycloalkyl, -(CH,),-R°, -CO-OR?, -
CO-R?, -CON(R")(R?), -N(R)(R®), -SOR?, -SO;R” and optionally substituted straight or
branched (C,;-Cg)alkyl chain optionally including -CO-, -COO-, -SO-, -SO,-, -CONH-, -
NHCO-, -N- or —-O- groups embedded within the alkyl chain; and when Y is O, R? is not
alkyldiazeapane, —C(CH,),COOCH,CH; or -CH,CH,N(CH,CH;), and when Y is -CH;-,
R’ is not -CH,COOH;

or Y is a bond and R? is optionally substituted morpholino;

R*is H, (C,-C4)alkyl, -0-(C;-Cs)alkyl, -CF;, -CN or halo;

R’ is H, 0«(C,-Cy)alky! or (C,-Cy)alkyl;

each occurrence of R” or R” is independently H or optionally substituted (C;-
C,)alkyl;

R is H, optionally substituted CH; or -COR;

R’ is hydrogen, optionally substituted (C;-Cy)alkyl, optlonally substituted alkynyl,
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
heterocyclyl or optionally substituted (C;-Cg)cycloalkyl; and

nisl,2,3or4;
provided that

R' is not optionally substituted furanyl or —C(O)-optionally substituted furanyl;

R’ is not optionally substituted quinolinyl;

R’ is not optionally substituted cyclopropyl, optionally substituted cyclohexyl,
optionally substituted furanyl, optionally substituted imidazolyl, optionally substituted
indolyl, optionally substituted naphthyl, optionally substituted piperazinyl, optionally
substituted pyrazolyl, optionally substituted pyridazinyl or optionally substituted
quinolinyl;

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

R is not substituted by —C(O)-cyclopropyl;

when R? is CH; or 4-chlorophenylmethyl, L-R' is not cyclopropyl, cyclopentyl,
optionally substituted cyclohexyl, -CH,-cyclohexyl, -NH-cyclohexyl, -CH,CH,-

cyclohexyl or optionally substituted pyrazolyl;
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In a fifteenth enbodi nent the invention provides
coi npotntds according to the fourteenth enbodi nent

WO Wo§oRE& each . substinterit or opti onal substpdpiy&h7/025602

i ndependendy one or nobre Ria groups 'wherein -le} is
optionally substituted al kyl, aikenyl, optionaily
subsyhdnty 860, K03 MX?C(,&Q}AM@M@MW@H&MW isSlalsSy Vet optidnally
i1ikox carbanyl al | i oxycar bonyl het er neycl oal koxy,
alsWstitutedipytazelit no,  al kyl oachonyi . al ky est |

al kylndy1( Q)(C.-C,)ﬁkh}’kh@ ﬁ@)ﬁfpﬁgﬂéﬂl}' xl!.bsuﬁlehysoﬁmmt kyt
Myl -nitrile, alkyisullonyi

am d grou
am nwhendy éuarbp@ch IR¢y4 not gpttqngllmbstmsdv cyslobutitly @@trqy qubstltuted
c %?élbﬂgjllt @d«:ﬁaug%%&@iﬂafd rﬁH&ﬂ Y--C}‘i a&(@%ﬁw sBtituted naphthyl, -CH,-

9IGIDE§JB'I Sebﬂtlk‘v?d naphthph) @tweelb/rsebsv@tgﬂ pyrazebj ol kyl ,
%hﬁygdegﬁjf‘[ﬁx}l ], -00)-lieteronyclyl, CM oycloul kyI
di al Kyl am noal koxy, di al kyl arni nti carbortyliil koxy,
di alLtkgFempaupdisewt ti onyl , di al kyl at ni nesul foriyl,

-C(0)-dt, hal ogen,, hoterocyclyl, heterocyc kyl,
het eyud) {,_Jhy@r oxy, hydr oxi3t , mXo
v [ - S02CF3, sul t$hyl , [ | al koity,
nlfltlororret hy| eartionyi am no, ’
tri |t|hele(51ﬂp'ﬁah@15yﬂo{5w t onai ni do, 20het erocycl yt al koxy,
het er ocycl yi -S. (04, cycl oal kyl -S(0)p, al kyl -S-,
lieter onyel y g-etrer ocycl oal kyl, cycl oal kyl al kyl,

het oc A é?el oal kyl thi o, N al kylanti no and
@"!‘Z rnino whet-cif'," is alkyl,.
recécl oal kyl, or haterocyclyl and pis 1 or 2.

' Whreft R"H?Sﬁﬁoﬂalﬁl s"ub!iﬁnﬂé n%bér@znﬁf' 16r bftibRAIF bRt ﬁiﬁ@ﬁyl

conpounds accoAi'ng to enbodi nEnts fourfeen and fifteen
havithgcompownd 00t \/):  or a physiologically

accept abl ee, b dr ae or stereoisoner thereof,rein" WD
20081076@56H $2008%/ 02561i2 L is a bond, -CH 112 or
(O srOqBy gtoa R is optionally substituted aryl,
opti ona¢+ry substituted heteroaryl or optionally

t R.2 i 0 d, 5 [ ai ght
o MRS b gD SR SiRE of S uRRPEn fado R O
opt [ MhC@) aptibsallytsubseicitddG@henydy eksal kyl In a
h d
sevela lona Cn‘?glg%é?wtgdlé i nvention provides

corrpounpg jodi ment's fourteen t hr ough
smté&hcm)e(D@Hn R2 is G or CFI,

-CH,-optionally substituted piperazinyl;

-O-optionally substituted (C,-Cy)alkyl;
-CHz-morpholinyl; or
-0-C(0O)-optionally substituted pyridinyl;

provided the compound is not

0O . Y— RO
Nl )
O—N
R (o]

wherein
L is CH,, CH(CHj) or CH,CHy;
Y is O or CH,;
R?is H or OCH3;
R? is CH; or OCF3; and
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In an ei ghteenth enbodi neat the invention provides
conpounds aeconiing to enbodi nents fourteen through

WO S0yeRE&eeN wherein R2 is a I'n an ni net g/MtBs2007/025602

enbodi nent the invention provides conmpounds accordi ng
to enbodi nents fourteen through ei ghteen having
for nRkeH GMRD,;(| VD) 150r a physiol ogi cally acceptable

salt, solvate, hydrate, piecing, enando 't or
ster@BWgﬁﬂ?F“FHEW@%F“°Mhere|n Lisa bond, -(21K112-,

or (C -c,:tcycl Rl is tolYl,ittGCsazolyl,
pyra inyI,Nnet %g?$ , ethanottyl pheny!, phenyl
ear bgc@c) - st yl ester, benzonitrile,

di r ebyl ard+maphenyi " t hi ophenyl, Nnethyl pyr.roiyl,

hal opyridirtyl, or nethyl pyridinyl; and 112 is

i polvidey the compoundps mpyi net hyl , 3r net hoxypr opyl,

het hyl propyl , gge-butyl, opyl, tertbutyl, or

trilltioret In a twentieth enbodiment the

I NVeg bdﬁzzconpounds accordi ng to enbodi nment

fourteeN'%aV|ng rmula (W) (W) WO

2008107@3 4Pai | | S2001, 025602 is a bond or -C 42012-;
RMhereindR \ig phegyl, Mwﬁwhenwhetmwwgymwy . phenyl

C3t b@radittebnt mbodibrt 'tlﬁenhvé‘lhor?ﬁ%ﬁﬂes coH'@B@xﬁl@ 'a&!oi’dn?g to the
thloghenyl N-rnethyIF yrnal ylI, at_ hal opy

foprgeep Sul&p%lplaﬁf %Sﬂnﬁlépﬁswmem is mdependently one

ordnoné RWWE’ Cvﬂé}hﬁln R'%s Bblmﬁhﬂ’f %Mﬁute&ﬁﬁylbﬂkéﬂyl oftionally substituted
I soprop irst e nmbodi nent t he

n went
a"FW&Fﬂ“Pbﬁ“ﬁFW°db§"@éh%@dr?&%’x& Gk ng to the
alﬁmmb&tyme@fﬂa%dﬂmy alWF %ll@lalﬁm% ncylcﬁrbbmmwier alkyl-O-C(O)-

In a twenty-second I nvent’i on proyvi des
» Al pierRENscty; Fﬂ!{%ﬂﬂ% a{lﬁbnlf%mliywﬁowhdIWanf g'iogPs’

anfifid) qﬂﬁﬁmmyrs amAmemew mnb&rsdawbarwmthw ERYdnyRIKAYY, carbBidmido,
t1on

C%oﬁ%}oﬂép%c%?)éi r@;(q)&(@HQa, -OH “C{0)0-alkyl, &O)chcloalkyl, -

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,CHj, -SO,CF;, sulfonyl, tetrazolyl,
thienylalkoxy, trifluoromethylcarbonylamino, trifluoromethylsulfonamido,
heterocyclylalkoxy, heterocyclyl-S(O),, cycloalkyl-S(O),, alkyl-S-, heterocyclyl-S,
heterocycloalkyl, cycloalkylalkyl, heterocycolthio, cycloalkylthio, N-alkylamino and N,N-
dialkylamino where R? is alkyl, heterocycloalkyl, or heterocyclyl and p is 1 or 2.

In a sixteenth embodiment the invention provides compounds according to

embodiments fourteen and fifteen having formula (IVa):

N /O R1
R2 l />\ '-/'
N
(o] | (IVa)

or a physiologically acceptable salt, solvate, hydrate or stereoisomer thereof, wherein:

10
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tmentieth t hrough twenty-second enbodi nents wherein
|s chloropyridinyi or fluropyridinyi, In a

woiuﬁﬁ fourt h enbodi ment the invention pr 0‘96‘1"?12‘32907/025602
ar naceu un

tical conposition conprising a conpo
accordlng any of the foregoing enbodi nents or a
phar cald Mqa It sol vat e, hydrate,
lgﬂcaet{%b éh %{%%F&gtr%%ﬁg?%ﬁé‘r or stereoisomer
t h erR mépuonall-y sabstp.hed argic eptiona yAsubstituegat feeldrearyliok optitinaldy
1P n a twenty-fifth enbodi nent the
mﬁ%@%&ftjﬁc'c%ﬁk%es a use of one or nore, conpounds of
any Rﬁwthdoﬁmme@ﬁkmgienbodlnents or a pharnaceutlcally
acc I 0 JTRia
or glt?tg? gm hg ?rre l?ra?cﬁx A 0 % ]pn?lla' sX?shlgtted rﬂ Qaﬂ?‘, 3} n&RalP gs[gituted
(G-€%)cyalaadltyl.ng 20an i nmune di sor der, In a
t we Si X t.he nventlon QVi
coap diishleth @ RRBHBR e Per SRR AR oSS FeofiterE
emwdmatsdomexdfhrougb siarernwheain RisCldir OFs.der . In a

ty ent odi nt, the i nvention vi des..a use
EcoOP & FIEHEEE BB e r P OBt PO PEPiE S
entbotimieAiniatech thoougdk sevestedOWhevedn Rhis@i ¢ hepati ti s,

Addi .. 0011 tlthos ol.i.,pi d syndrone,..

ot o & BpisFyb L REREBm Ve AR s RpHReT Biding o
enmbodiaehts douateanithedugh sighteen Kaelngdamilas@éis)e, Crahn's

Di sease; Cushing' s Syndrome, derirtatornyositis,

Goodpast nes Syndrone, Grave's Disease, flashironois

thyroiditis, idiopaty#eQadrenak' atrophy, idiopathic

t hrenbocyt openi a, ber -Eagén Syndrone, |ipoid

hepati t&ig, lnec/ve tissue disease,

penphi goi d Wul gari s, pernicious 30anem a,
phacogeni ¢ polyartetitis nodosa., primary
bi | iRy ci d, primary scierosing choiangitis,
psori as auds, Rerter's Syiv)ome, rel apsing

or SIS S Pl S5t P8 o ST me: Rt

thaedfewherein:, thyrotOX|COS|@6/opus rheumatoid arthritis,

Typ rative colitis, or
Weg gLn'éra' &g "égJ gﬁﬂ‘ﬁ%n’aof &gﬂr@%yﬁg’?l%ela t went y- ei ght h
enmbRfiismeiy, plyhdmyln isexazolph ppazinyl (rachylpytazinydfetianenydphenyly ghenyl

caﬁﬁﬁp oug ei’f g%tglﬁs fr (Lg%zontu%ls,‘o cgﬁgygib 5 %ggwlvﬁmpxenypkee or a
méimpﬁfoa)ﬂﬂﬁﬁ#miﬂ%ﬁbmwﬂﬁgl amvae, hydrate,

Pgra IH.Icé }sg Od{o %Byl%l%ﬁlt } ? Fgaoé]roﬁile -etlhy Prog)éllt geceb ,
isapeapyl, adrtbnyl, womrﬂueny:ﬂlybm di sorder. In a twer aym nt h

e ST Lot e AT O
emmpmawmhhmmmnbmwngﬂmmwaabhhptabIe salt, SSoIvate

hydrate, netabolite, prodrug, enatitioner or

stereoi somer thereof for the manufacture of a

ni edi cament for treatiy—Rultiplegsclerosis. In

speci fi c enbodi nment s, vengVon provi des the

conpoung

343- ChIero.-A ew~ gpT oOpWN’l t et hoxyphenyl )-5-0-tol y111,

, 2, 4ﬁbx@d LAV
10343- A9t or 0- 2 (1- unt i t hyl - cycl opBY®)| net hasy) - pheny!
| -5-0- (1,2, 41oxadi azol e;

3434Chl ormd41-r net hyi - cycoxy) - phertyl1-5-o0-tol yt-
or a physiologically acceptable salt, solvate, hydrate or stereoisomer thereof, wherein:

11
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( ,2,4)oxadi azol e 343
- Chl ar o- 4- pent yl oxy- pheny0-5-o0-tal y141, 2, 4) oxad

WO 3008/60%6856 PCT/US2007/025602

15343-d itoro-4-(3,34i nettyl - but oxy) - phenyl | - 5-0-tal yl
41, 2, 41axadi azole; 3 -(3-Chloro-4-cyclaixinty
ti neLl;’g}jgoy,d@hm.yszz,S o.tolyl-11, 2, 41oxacl i azol e;

3-f3-Chl ora-4- ethyl-batoxg Phen ylI-5--a-tol y141, 2
410]3(61'3 Foéﬂ@éxdmyi methy pyrazinyl, phényl carbamic acid tert-butyl éster,

bealz&rﬁngnhmpaényom ¥h My AN E BYhalopyri@inyi9hadl 41, 2, 41wcadi ar
ole; . . .
343- Bnis dobutylyisperopy ¢ qyelepiopypethyl 3-msthoxyprppy. ethylpippyly sec-

btzﬁl &xa%&gpl e;
| or o- 443- ahozz proPoxy) pherty0-5-0-io0]|yl141,
2 41@)@dgpptm¥@en@odlment the invention provides comipounds according to the
tw%mliezn th&ﬁ@e,&%ef&n RV Ysbrbpyl: 410xadi azol - 311) - phenoxyl
I di ne;
A- 12%92me@¢@@ embediment hednventigrepravifies cempaings Jecprdingds the
t»\bélmél‘ﬂ m&l twe PP @nb&tfments wherein R is tolyl or halop)'ndmyl
Chivii-4..cyclopentyloxylihenyl)-5-a-tolyt-(1,2,4
J ox a@, adzzgpté-thlrd embodiment the invention provides compounds according to the

tvx%ﬂt?bth @(LL%FI %é\tﬁ&corﬁiéﬂiﬂo&ﬂege Wh¥PeiPRIGE $M$rbpy'§'ﬁu¢ymny 14 |

loxadi azole;
ﬂ!&ﬁ&ﬂé"@iltoro 4- cycl ohexyi oxy- phertyl)-5-o0-tol yl1-11, 2,

411 opadves9 fGirth embodiment the i mventlon Prov:des a Fharmaceuncal composition

343- Chl or a’ - 4- phenet hyl oxy- pheny ol y4l 4j ost a
compgising @ corspquyd aceRrdingpy @Bﬂlﬁ&rpgqmgemhoémwor # pharmaceutically
ac@eﬁabfelﬁgﬁs‘}alvgrteclygraéﬁ mee)t(a)llaf)hte %darluf p%aéng?/ﬁn?r or_stg{eoxoslo?ir_ tlllelr?cg and
a phpanaacquticatly, raseptaigdilueny as cayriar.

( 243RRY QR it e MBS dirie AN M dntion PAMAY 4 hseof 8Bt Bbr@&dthgounds
of2089fthcfirezoing embadimgnty ay# phaymaskutinatly scceptable salt, jolvageg hydsate,

m&%l it P}oﬁrug or steremsomer thereof for the manufacture of a medlcament for treating
oro.-4-(2-thioptien-2-yl-eth oxf% pheriyl)-5-o0-t
WHFWIWCdEmﬂﬁaxadlazol e 3-(4- sec But oxy- 3-e

VAr P Giwbhey-sixed éﬁ;lbo(ﬂme%t thd BfioR R vides a b Jccordmg to the twenty-

2- Chtoro445-o0-tol y141, 2., 41oxi sal azoi - 3- y0- phenoxyl - pr
fifgpgmbadimneny, wherpin dhe lsmaﬂw@dmwymmmna isorder.

di azgl hd t&rcﬁ(tﬁse&hth%%mﬁﬂnxé msen'tlgh &R)@fd@é’ 4 use%&o%nglto the twenty-
343- Chl er 0-4-cycl obut yi r net hoxy- phenyl) - 5-o-tol 4
siyth g@gq)cglzlgqttwheglq thegjautoimmune dlsorder is actxve chronic hepatltts Addxson s

DISCZ{S@ g)\ﬁ%%sggol%m’s)yﬂ&ﬁhe SnopddiRfes; Mtélﬁlﬂﬂlhé atﬁapﬂlctgﬁétml
uor o- but oxy) t heny O- o-to!l vyi-f
achlo@y@m@nmgpee Celiac Disease, Crohn’s 1sease, Cushmg s Syndrome,

denn@!n%s%s"'c}(aédfgﬁﬁr@é |S'yﬁ&f€xln£’ Reseroeh snﬁfsgh"s’é( X—iaslﬂhbﬁﬁé’th}roﬁitg t

oxadi azol e; 04-] SOpr opox hen
ldy)[?th_lf aQrezﬁl@g%yalg&patgmyhrppy@cgtoppmg Lambert-Eaton Syn rome lupoid

hepatti; falXe@EStmedive SORE BROXY, pRPHidcid, PemPRibdOilgarid, pefnloidus4

j oxadi azol e;

angmiazpleaspgenis-weitis oplyarrsitly npdnsh primasy Yiliary pighpsic pyimesy spleyosing
chéﬂa;gnzs,fbl&}saglmmlﬁs Kder 4§ynd,®.ﬂel ,Qraes.é}g {:&%Bﬁ’d?ﬁﬁysdﬂnudt s

SYPQ@“FBSJGB'EG .sgi%g'g%gilgmwls ﬁehtﬁgl@lac Ve agasnisgyrerisis. igmporal
artefili¢t MY 76t8HER%OhuBus, rheumatoid arthritis, Type B Insulin Resistance, ulcerative
colitis, or Wegener’s granulomatosis.

In a twenty-eighth embodiment the invention provides a use of one or more

compounds of embodiments one through twenty-three or a pharmaceutically acceptable salt,

12



34313- Chl or u4-i sopnpoxy- pheny041, 2, 43exadi azol -5-ylity
ridine; 243-(3-Chlore-4-iisopropoxy The:1lly
wo 2bds/07bdss, 41oxadi azol - 5- 111-pyri el i ne; PCT/US2007/025602
3-(3-Chltra-4-isopropoxy-phenyl)-5-o-tol yl4
, 2, 410xadi azol e; 4.43-(3-Chl oro4-isopropoxy-phenyl)4 |
solvdte A)ydiats] ntadblite, prodilg, SndhtiGinéryor I@&Sfebﬁomer thereof for the manufacture

ofgn% 1%ar:!|'1§nt c:;’r t?egtlu?grao(inl S](I)]gl'rvg ses)§'g/t€m% Xl' €r. 41 2 4loxadi zaok

[ 33_311 %W?ftja-nﬁath SRt REnbhE {rivemtion)prdvided a dfefaddeldadlored- Yt
-dl .en . .
coglp 9fe embpdiments qne Hreush tyerlysthass g PRamagenfically ascepipblg salt,

soBie A%/Abdte, metabolite, prodrug, enantiomer or stereoxsomer thereof for the manufacture

I 4- h , 2,41
ofa %gggrgpnttférr{;ream;gsmot%lglg géglro is. enyl)-5-pbenyi - oxad

fﬁSﬁasﬁaim&e%wmnfsomemmﬁBwv)de£ the Sorfigdandgli aM 5-yl ne
yli-pyridi

204- 12Sﬁé?hlwyrf‘zsmoma@éwtbwghem!éﬁvcalxbbg?zﬁlea@&eﬁzﬁlsi -
-y1) - eBQ&’JB}AEQV(WSCJhIer-Qheny])-5~o—to]yl [1,2,4]oxadiazole;

343- Chl.aon) - 4-1 sopropoxy-pitertyl)-5-(3-tritluorometlty
i - phen91[§’Ch[°I°'ﬁ (E] iwr@y r@l%%y)crheayllé-o-to lyl-

re4. -|[ppkagm§Mkpheny 0-5 43-nme thyl-b utyl)-(
1,2,4j0x_adi az

3- (3- oii%ﬂbl?é?ézsbmﬂukyxcmwln}el@xwp@nﬂi -FeortaYl-- pnwy 1)

-(1, 2, {’rl)@%oﬁémﬁéﬁl e;

253- (3 Chlcro-4 |soPro pOXYy - ¥ y 2, 4: lexadi
a2ol c: 3-(3-Chloro-4-penty oxy-phenyl)—S-o-tol [1 24]oxa iazole; '

3-0- mbig@hrﬁohfwﬂfdﬁi&&wwb&?ﬁﬂﬁé&)) &15-0&&11 -Gk, dibxddidzer 0

- prwyl oxadi 2Zole
sopro pé)@fﬂhlﬂﬁ@;ﬁ-)cyqom{ymmtqhﬂyl)gﬁ-g_-toly] -[1,2,4loxadiazole;
, 2, 4] 032§-Uhﬁ>¥&h1(2-eth§r 6&@&;?%11%@ 5%- ioﬁ@-gf DARx¥HaAle;
e

he enyl)-5-nethy Isul "fan 4lexadi a2ol e;

343. Chp 43 Ghlsre-¢oplsmy piebRiya og: IILQWW hy1-11, 2, 4
loxadi Qi@JChlo'%M '(.Qﬂleﬁfo?y ﬂrdp&@g-ﬁ)ﬁeﬂﬂmS' @l’b@{l){ 1); 4%xad1azole,

42-i netti ox hoxyr ne oxad nc

3- (3- A3 CH o0 1(%6$P@parﬁpoxyérawlbi-%mw 1 ﬁf*lmw?@'eﬁ ura

n 2- yl) {b- [i—vC%l(ﬂfo-4l5’->6agl'yﬁﬁcd tﬁoxadlazol- -yl)—pheno ]-ethyl}-piperidine;
3-(3-Ch opext 0-54 tetra J

ur an- 343{2)[}@111020-41@-93@9'@ oxadiazol- 3-yl)-phenoxy]-ethyl} morpholine;

3-(34veQs @l&@@@@%@i&v%m@-ﬂ%ﬂm 2Myddhiazold 1oxadi

ol e
ifs Chpd3 Ghlero-44 Lrtylrprexptpheny 1 5-aciplyl-bhtitlpradiazols: 41 0x

adi ; | eBI(?—Chloro-lt-cyclohexyloxy ﬁ enle-S-o-tolyl -[1,2,4]oxadiazole;
1-11- Chl om: 4- |sog POX - Y';- -C entyl -f
1,2, 4183 5Hlos0-41phen hyloxy-pheny )-5-o-tolyl- [l 2 4 oxadiazole;

f (2 3;15 m%@gm&@m&wﬁtc@)@h&mpy&:&yqh QRfsxhYihsBR; hy 14
O eal azo
3- ( 3- CAt(E(Hlogofsyglpheapimpthoresplany D5-atplyl-bhagipradiazole; 4) o

xadi azgli®Chioro-4- (2-1sopropoxy-ethoxy)—phenyl -5- o-tolyl 1 24]oxad1azole,

3-(3-Chlorct-4-isopropoxyphertyl) Yo ohexyl i net hy1-
11, 2, 4J3tg%-gtmoacz—éwénts-ynyloxy-phenyl)-5-o-toly][ ,2,4]Joxadiazole;

3-(3- Gal[mrcélo-wm&z}m ynaﬁ&wpghéw(]-s-o £B8Y1-[1,2,4]oxadiazole;

yl -c.yel opropyl) 4l 4laxact

343- ChA & 6% BUeH-BRIRe-RhRRT-9-19yld 2fdemgiazslek apr opyi )

41, 2, 412X eRbAZL(£o-tolyl-[1,2,4]oxadiazol-3-yl)-phenoxy]-propyl }-dimethyl-

3-(3- C%k?§4 |sopEopox§[phe%y|) 512y8§;|ox§]gtﬁ§641,2,a
loxadi e; ('S)-543- 0- Cht or o- 4- i sopr opoxy- pheny1) - 1
(R} - 5482 { Behibto- (:54&&%r[tp,acaudkamb@m:y])ﬁplae.?oﬁmmmmahyl5

-yll1l-pyriclidin-2 one.

5- Benz§M@&ynet hyl - 3- (3 thl oro-t-i sopropoxy-phenyi)-{1,

2, 41oxadi azol e;

3- (3- Choro-4-i sopropoxy- phei | yO-5(1- phenyl - cycl opr opyt
H) , 2, 4) oxadi azol e;

343- Chi or o- 4- i sopr opoxy- pheh$0- 54(S) - 1-phertyl - propy!)
-(1, 2,41oxadi azol e; 3-(3-Chloro4-isopropox

y- phenyl) 543 phertyl propy 1, 21410xad|azok

~~ . 1. 2 o~ = a I T 1
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30) 143- (3-Chl orc. 4--i sxy-ph011, 2, 4] ogadi azol - 5enyl -
butyrnitide;

WO 2408/87%3s56 Chf ot t a- 4- 4sopr opoxy- pheny1l) 41, 2, 41okagueint /025602

5-yi ni et h benzenes& f mannde;
1-(4-13) (3- Chf or 04-i sopnpox
222 gz g M—%lamwmb&yhﬂatﬁxxysbhamé%-t&ﬁe{u bansxadiazole;

s B S RSB Y shioro-eayly Sro vkl gxadinzole

conpou FBJBVEHMSI‘OMT-(MM 4-irifubrotsukdxly)-phiengid;o-tolyl-[1,2,4]oxadiazole;
3 e 0-- GH-&[&A}orL)-%O(%r o&hﬁ}éygoﬁer)]cylme%\o%)t] X\er_)){l]]:S-o-tﬁ%le- xadi aze

3, 0Chl qne4foxadiepispai cy- phi t ny0- 5- propyl - (1, 2, 4Joxadi a
zot e;
3- 13- A Gr@-Chlqre 4 isoperpeyy-phamml)ill. 2 4loxadiazol sy |)-pymaziney,

I oxadi @@L@loro-llqsopro oxy-phenyl)-5-isoxazol-3-yl-[1, 24]oxad1azole,
5-Butyl-3.13-chl ot 0o41-1sopropoxy-phenyl)-11, 2, 41oKadi a

zol e; 5+6 ?nyhlS@r?@xmhwa-wr%bww Bﬁéﬂwﬁnw &

1, 2, 41c43591GMEbB;isopropoxy-phen l) [1 2,4]oxadiazol-5-yl] ndme,
3-13-Chj ero-4-isis rolzx%p y g |sot|ug f% 41ex
adi azo|3e(3'Ch|01'0-4-180pr0p0xy P enyl) 5-cyclopropylmethyl [l 2 4]0xad1azole

3- I( 3- Cri-pL@4hl 16431 prdpéXy-Pheapyl) zﬁjo&&dlazwé-}l]%yﬁa;aaadl a

zol e;

14- 13- P &hipradrisapprrspyrienyhid h-foxadiazols-yllpariding:,; -
-yl1- p%}@hl&rbaj-lg‘opr&%x?ph&{yb %-tdl -[ €2 4fdxadiazole;

341-13 I er 0- 44sopr opoxy

i 2, 4) 0848 ( aﬁnggwtlmmppmplﬁe@yl) )fl 2,4]oxadiazol-5-yl}- 3-methyl-pyndme;

413- ( 3-3BRIIHIotSLROPRPNY-FHeRNY L2 4)dxadiaddiexadi azol -

'l -benzonitrite;
2{343 ( 3'3@rp8¥°£94r1ﬁ°§@a?>typm@yxlbﬁe?( Horadiazal-Sylk-dismesl apene:
5-yij- ¥I13 @ﬁéﬂi@&hﬁkcprdp%ﬁﬂbﬁ&yl)iil éﬁ]dx&h%w
4-yi met | or o- 4-i sopropoxy- pheny ox iazol e;

T (SR aoEres Y-S PRy P S radbiad agon
5-yisn @-BXB-GHM&Xlnsdpr(ﬂioH*] BNényB-r[ ap, a}i‘)xadxazol-S-ylmethyl]-;:)Lyndme

343- Chl ot 044sopropt a f Y bel a ?
2.4 1085t3- 1343 hloro-4-1sopropoxy phenyl)[ 24ﬁ)xad1azo 5—yl]—ethyl -pyridine;

205- ( 4- ﬁ@rctmaioax,xcda@ﬂ&m\a%% GhtiftSGoMARAHERMXY - phuny
1)41, 2, 41oxi i di azo

343- t hilb2yloxadiazels; opoxy phetiy1)-5-naphi hide n-1
-yi rnetdﬂosLCI{lorMZis&pl&Bﬁ ﬁ&@l)es-(ﬁn&l?yl-butyl) [1,2,4]oxadiazole;

- Cht ent - 4- i sepropozy- phe 2 4? 21t|r|nthy1
11, 2, 4]?(—5)?8@1 %{gﬁrléopropoxy-pheny -5-(2 2 methyl-propyl) -[1,2,4]oxadiazole;

343- Ch'ZJGBCClﬂorbaq@éﬁWY'pﬁa@D}Slﬂexﬁé]{urﬁﬂo:&dhéﬂolé;l 2, 430xa

di azoi e;

3- ( 3Ch BoPdehlorpddsersproryPhrme P13y 8. Sriflyprorprapy il 1 2. exadiagple;

i azol e;3. (3-Chloro-4-1sopropoxy phenyl)- 5-methoxymethyl -[1,2 4]oxad1azole
253-(3-Chl oro-4 ropety Pllert yl) hIOPP
11, 2, 4|30()§a(a]l%{oﬁdpqpropoxy pheny )—S-methylsulfanylmethy 1,2 4]oxad1azole

3-(3-Ch. @t@n&ama@dyrmwhmg%ﬂc@mkmqﬂheﬂo,?adﬁzéne 1,2,

4loti adi azol e
3-0- Cht3a‘r3cpM°’P§d&%?R%VPWH?OQH"G(“PW#MWe‘Pw pyrroi -

2- yl) [6 lﬂ?oxé&lﬁ)ibﬁﬁl azoi e;

3-(3-Chl gro-4-i sopropox herty -5-thizzot - 2;
4 1(())( adi3sk ;cq,t\horo-4 1s<%rop%xy-¥>hee\yl)- S-(tetrahydro-furan- -yl) [}/2 4]oxad1azole

ACf:hI 0 ; 0_34(3L@{M}6-2?%§Y0 2pbchdt) S (tetraRydib-FRANYY D] B2 ARARdiazole;
oxadl nz. Ol N,
24343, éh@&'@wﬂwmbwnp;Héﬁyybarfpyé L2 gdxadiagds - 5111
-5-rit @—@)@M&Wﬂ%ﬁ%ox%ﬂ&yﬁ%&?cbbﬁ?lql‘t 4]oxad1azole

sopropoxa[‘é)henyl iazu ¥ 7-d i
hydr 0 g@ﬁzpﬁprwyphwyaﬁé:yglgawl -1, 4]oxad1azole;

43- Chl or o- 4-i sopr opoxy- pheny0- 11, 2, 41nt adi azol - 5-y
met byl1l- norphol inn;

3-Chi oro-4-(3-13- ehlaro 4- ||ntprot|oxy phenyi N
1,2,4)(nild haat -5-y11-pyrildine;
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WD 2008/ 076356PCTRI S2 7/ 025602
3-(3-Chl ot 04-i SOpr opoxy- pheny

WO zﬁos%ﬁﬁsore phenyl " 2Al oxadi wi | e; PCT/IS2007/025602

0- Chl or o- 4-i sopropoxy- phenyl ) -11, 2, 41. oxadl azo
1111 3-fl uot o-pytidi net
2- 2 Chl ogq3 ‘@‘&r&gq &)BJ' PB)S' ﬁhehﬁ? §-c9ﬂgﬁ%fymﬁﬁ)tl}{ I Maloxadiazole;

4j oaadi azol

4- 131433@ﬂcélqrﬁasom@awom;exl) -Biseelglmayl-[ 2Menedisraleiol - 511
1-2- 11‘3&.{3 @Hlﬁ'é—ﬂ11§6$ropoxy-phen¥l)-5{ clohex lmethyl &l ,2,4Joxadiazole;
4-1343 il oro-4-isopropoi }/ 41 oxadi azol

- 5- y| | 343rChlsre-fHisgpropoxy-phenyl)-5- ( I- methy -cyclopropyl) -[1,2,4]oxadiazole;
24- Di chl
12 4 12 )gggfﬂg)g%-ﬁ ?’?En%gw @{eﬂYlf'S rg? %[@P—@&Yoppc;b?BX \ 5'4]oxad1azole,
343- ChBé3-Ehlproprisoporgxysphenylsx3-etpbsieethyl)-L1524loxadiazole;
4-13- ( g§>@ifq§%n&9g-l&gmx>5p}ueﬁx9f) REXYIRERESES Y pyfrofldhfid-one;

t adi az

10hoxy (R)-3-B- (3piBé¢ty+4~lE<memn-nh¢ndl)dM,4M1q1349}/-61Ydirwel‘0hdm-2‘
5-(5- Px&;d|n4 y1l-11, 2, 4) oxadi azol -310-2-(2,2,2-ttifino
ro-etlioxy)-pyri '

. 545, - S{Beanyoxymethyp3-Grolordidaiserro@xy-phengl)([ 2,24 axadiazdl¢; uo
ro-eth .
57 (5 CRIBLRAES Sefpoxyphen 5| ghepylexcloprqpyli L2 djosadiszcle
yridi n333-@2}1101@4-zisopm@m-phezylh5-é(8) 1-phenyl-propyl)-[1,2,4]oxadiazole;
|135a( 333? ?hk’;ré’x rJt gégﬂoéy O%Je))ylf’s (BpheényRordpyi)-tif 2, HBkAMIRY T
3-(4-t éK3*CBlmw4q9h®pwflﬂweoylbﬁ3((R)+n1etlb411phad/il-amhlyb:

3-(3- fhyl - pheayl)-5-o0-tolyl-fl, 2, 41loxadi az
oi e. q]ﬂQ%@xa{hﬁ[zplgphenyi)-5-o-toly141,2,4loxadiazole;
3- ( 4- B3(§Chivnethy0p®poxytpHegy}ti-((5)-4ethoaytphdiny binethyl)-
344-fs j jtyl)-5-0-tolyl4l, 2, 41oxadi azol e;
4-(3-PE§%§@%%&%P§)oxadinoI-5y1)-pyridine;

413- ( 33MNOGMBISOWMR@Fﬂ}MMh@Dm&ByIMl 2.flpradikizole;

4410: X
3- Benzoeﬁnr1 %ﬁ’a'?mf){"‘?gc'd [% g‘f tﬁ!orf“‘ 1SORIPRSX %A 38 fl .2,4]oxadiazol-5-
3- (441¢hiedwj']-a3mde*| nuot ot net hyl - pl i enyl ) 5-0-t ol y141, 2,

4i oxa - 4-vi -5z 4 ' ' S
03 PSSR e O Loy IR PR
heay0- 14443-0-Chlorced-jshpropexyephenydal 1134 laxsdapol oy b piperfidin-1-y1 } -
: sol vatfanddydrate, netabolite, prodng, enaritioiner or
$0st er eol soner t hereof. I n anot her aspect, the

| nvent Bé#rChlooe-#-dhepropoxyhizhenll &i(3.5-dfluotodheped)-t it oxadiazole;

((:([)) ”pz : §'[§U(?3 l@fl@r&% $%%So§%@?we§)ﬁ8&gfa?+1%§ -pﬁéHyFBJoBan-l-

phar maem,ltl cally acceptable salts, solvates, hydr at es,

met abo { K4 43 .
et 800 86 A bl o P 5 B SR [V S,
pr ef er B4 (HEhlewt4-isoprepdxypbenyilloli 2l onadided-Sayll-1-thiophen-2-yl-
phar maﬁlg)ggd P@L conposition wherein the conmpound or
compou arc. 'present in a. therapeutically effective
anmount 4-[3-(3-ghlowst-hiseptopexpabenyllil @Aleradiazol-Svyt)-N-phenyl-
20 0819&?,%5@3& 111 S2007, 40256. 02 phar maceuti cal

Gsitfon wherein the conpound or conpounds are
p r es enN-Br(3-&hiprofpiisppropexyepliehyl)-Elf, 2, dloxddiagol-5-ylmethyl ] 4amethy |-

still t, the invention provides a
gﬂ:‘%&ﬁﬁhfoﬂér%& p

packag armaceut’i cal conprising a one. or nore
conmpouhd$- [%r&ﬁhlérqﬁlwmommtra/ D¢01)2,41¢xadipzol (5hyl)-phepgll1) |
(Vv (ghQL nand ON or phanuceubcal |y acceptable salts,

A yaw, hydrates, netabolites, prodrugs or
stere0|soners t hereof and instructions for use. In one
enbodi nent, the invention provides a packaged

15
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pha, nautical wherein the conmpound or conpounds are
present in a therapeutically effective anount. in

wo R8b7s886 enbodi ment, the invention provides p@EF6LdeHR5602

phar maceuti cal wherein the conpound or conpounds are
present in a prophylactically effective anmount, 10

DETAI LEl. [E@?@hloﬁ’@%s@ﬁ }El -phebNLL ﬁ‘fomfdzwi-yl%ﬁen&n-dxethyl-
0

this invention wi ng definitions are.
appl i c &1 compound yith ErfflyoramicgtiG 4cif | y ef f ecti ve ampunt”

i's an auBLrHIoreH-isoprsPoRPY nyfS—éﬁW]-r[mt Alokadiaoled) . (1 D),
or (lc) or _a conbination of two or nore such

conpourds;ChipPéhisensenony-PaenybotrpRy- [ b4 Joasdiazgler y, t he
progr eSsS(Bm&MlE@pr&mwpﬁé@n 50a§op%$;lya i ﬁlgﬁadla%lel east

partlallué/ one or nore e condition. A
SRyty!

t her ap a3 (%WP'@G?QWOMWVIMI%4M%‘B“B@ an anount
whi ch Iﬁsepmmsl(%ﬁnbﬁﬁ& {s¥pr® é@%be/,?nmg o@BRYAE; Whi ch

is therapeutically effectlve Wil |

n the
pat i ent3+3-Gilore-4ziprepropsnyrehenybideisebytydi Mkmcgazsl@
treated, 3Id1§or§9.\4 '_E}rcsﬁbx?g/énpﬁéc&ﬂ@l PI ?ﬂom%z&'ae

20r esul t sggr% or a en pati én t her aieutl cally
ef f ect i{¢d3-Srbhloro-¢isepioporyerhenyl)- Hé&]wdraé@lrﬁoﬂ PWWF*‘EQ?““C

those qfidsd-blivliddef:ne art. "Physi ol ogi cal l'y
acceptabll e sal ¥ egerefers to those salts which retain

t he bi 3Hadd€dlorefHizoprapenehenylnbid2. plosssiazel-Eylldenzonirile;
free bats[@f(sm%rm &%@Bﬁ‘y ﬂ’%ﬁb '[‘Pﬁié]%)(adrnfzﬁﬁﬁ B! r&eﬂ!ohi?nle,

i norganic, acid [oriC acid
hydr obt(éx{H%Ch@r%-lsgmwwn&eM) H;Z Hpxadiagolylitphensl ) timethyl-
phosphgpjife. acid or organic adds such as sul fouie acid,

carboxylic acid, organic Elarqa‘gho“ c acid,
met har PeBiphanyhd-yimethyd3-(3c isaPrPRxy iRbenyd)-Id 2.4 oxadiazole;

pi A ue [ | -
Dt a0, S TACH ot Aoropby nefy Pl R0 AiBb) EyBeLn ghéivi
| act i c dimethyl-amines ar i ¢ acid (e.g. () or (+tartaric acid

or m x t3U('3 Qﬁ)l& [Eﬂwfr()pox 911) %C(Lt gﬂ?rgoﬁy-genggﬁ)[l 9 rtlltﬁtac.iiazole;

(4-am no aclds or mxt he

These sﬁa(HtB@n@dWYd@npﬂ)e%ré?r@lﬂorw-lmwxrphqu{l 2dlaxadiazole;

kil l
ISE : 'r o Ie 4_3Riorb Qscﬁyrrctpoxys-phen lT) %%aeht{?/z)fl&? i yﬂn PO ﬁ]liﬁatﬁizole

whi ch h”a(sé'v)'&Q’Pﬂrl@mélfh%hﬁs“anﬁbal@kéﬂm%‘*&’aé floxagiazgle;
phar na@qgtcm&bhms@mse% ﬂ@n‘{?l)@%ﬁﬁaz-yﬂ?Fz,@fo%ﬁﬁ‘iole
ch salts. Exanple

i nvention i ncludes su s of such salts

i ncl udé-@ddiaradssgprapoxyrphenyliscfiran3yl$ L2 Hexadiazolea| t s
and ar QL(@1(fh?or§-aL1§o?)r593§§-ﬁhe?n§i)153thﬁﬁ%nt%eylK{ﬁ Qa%x%@hame

met hods known to

/07. 65@%ﬁﬂmmﬁzpmvbérthloehﬂﬁp3ox]r{&8 43ﬁxa¢e¢q¥m a

(). ( |3Q)5*Ch@o-ﬁ wpropu(y BMendh- 5((|l \4\emyl @ﬁg;ymﬁt LpsSaks may

exi st in nore than one crysStal form and’the present

i nvent |[bﬁ4]%é¢'%?@s each crystal formand m xtures

t her eofz«\/\ﬁ@ﬁ&aun @%HBWBH’&KQIS tﬁgfdmlﬁf[l ﬁhioxa&.m)ef (1),
((1rv eir salts may also exist in

the f or3rh3 1@61“:)&2%@“!‘8?“&&5@45@"ﬁ?ﬁb)"a%%éml"&ﬁ’él) t he

pr esen;{ma}@m,hzg[b i ncl udes each sol vate and m xt ur es

t hereo Certain conpounds of Formul a

(11). @BY3-Chlogg-4-iopepponsi-phenxh)-§ 1. qrlpxadinzelat-n] rreet -pyrazme,

nmore CBL[B@-C‘ERJP&-%&W@B@ &?éhﬁ} P‘ ?4]kafd§a%leﬁ I)]-@Ptdnﬁyeré -$H-

active forns. en conpounds’ ©

(1), ("F'!?Pfuraf(-‘lv)e (Na) or (Pifb) cont a| n one chiral

center 4. 8he. Cﬂm@%&%{mﬁxﬁrﬁhyl? -, imxﬁ%ats QPR IHyB-rh&tpiBline;

and the present invention includes enant i Oer s

and m 2t *§§4df3-(éﬁblpr%4w§oar°g°xy3ahewl)dé %ﬂ@@ﬁiaéo' -5-yll-pyridine;
m xtures. The enantionmers nmay be resol ved by nethods
known to those skilled in the art, for exanple by
formati on of diastenoi soneric salts which may be
separated, for exanple, by déystallization; formation
of di astenctdsonetic derivatives or conpl exes which may
be separated for exanple by crystalllzatlon
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WO 500361634 | zation and the individual

conmpounds may be separated by nethods known to those
skilled in the art, for exanple chronatography or

_ enant i 0mesSr IR0 ARS602
separated as descri bed above. The present invention

i ncl udes each di ustereoi sonmer of conpounds of Fornmul a
(1), (1333-CHidrdM-isdptdpbky-phefil)-3(3-chloYo-Pheni) 41, P4 ok bdiSDle;
thereofaa()3300erta| n co ypé@?) q; c?rrrg aij1 % {Gx

(1), (4Tn9r(3(qw)ro4('$ovaapow-plqu [hiflossdiagol-pl] ﬁwqw eyfidine;

taut 0m:-ZrCﬁlonfon-['ﬁEOQBIM%OBI&B@&M%?[@ 4lo%adia2O10%y§-pyridine;
and the 5r esent 1 nvention | ncl'udes each tautorner

and/ or 4g dﬁ&hlqrwﬂgmmpxmh%hﬁb@»ﬁbéa%uotéwwr%m pyridine;

l O -1S0 OXY-] Xadi I f.
L2 e bttty s o

(12/&Pi Iorf{m-(wg}oreﬁrlgqumxwhnnvz)éi éﬂloxsdlm a-yll-
confor :@Fhﬂgal 101171S which may be separabl e.
Torsi o asymmetty due to restricted rotati on about

an asyrﬁ@t(ﬁhl@ms‘rlﬁ@r@%nﬁdnﬂhw -phsnyhipt-phepilcld 2sdoxgdiazole;

steric I g,
strain, JW dﬁek% §n4fls %pon o’f&g?F%gPﬁ? Waa lgerr]rg pyridine;
The  pr dsMiathornénphond- gy o1 0T

sora f I | D ridine:
o LR Sy o hors Dot g
conpouridS-Rienyidi arﬂmaqla_z)ol 3¢yiad-(2,2, 2 rifluofa-gthoxy)-pyrigine;

W) or
br esent (e rhy -840 LR ARUE PRSI TS
conpourrdedigfoleror mul a (1), (la), (I1), WO, (I1V), (Na)

| ;

el PR S ot st
conver toxadiazeley t he par ent drug in vivo by sone

physi ol0gi 1en] _I prodrug on
bei ng b3? Jg‘ﬁ?“%sﬁ‘gﬁg Si oﬁggl ic&fcgaﬁgll i's converted to
the des¥H &Séélllqtpﬁgnﬂbylfmenm:irod@lulglé Zatlﬂ@cadmcém usef ul

becaus | [ MFE@ be easier to
adm ni ?f grﬂ?)ﬁg’“&t@ 5-%2%1%10[?%495}18 ez may, for

i nst ance(d-Bayltuheriad-padlylel 1A loradiazalein ni stration
nher eass {ieoath £t %Q)-{ofyl r[‘P%&t]oIQﬁazBfeEdm g nay also

have i nprov ar macol ogi cal
corrpole*@cﬁiGn)d\ib?41q9fedlm-éw!)-mfrldge An exanpl e, without

or osent® EsHord pRa D L oAb Sgne ARBDLTC O
ester (%Gié’yhpm‘%jylt[g 2)4]exadiagali3kyl-plerolt r ansmi tt al acr oss
15a Ce':&'B{IFthE c "fq{%&ﬁ’q. y\@t“%xagi%o%bl ity is not

benefici a S neta I ¢al | o\%dr ol yzed to
t he car%@xMFthQXYa"tlrd]uemtththaél)ﬁh?etob’é[ 2

scri Ub'jBf’g P4 9E88IbIGHAl2 dloxadiasflE0- T UGS have many.
usef ul |y exanple, a pro-drug may be nore

wat er s3oﬂ3 |@f0t4HSHPTQH¢E§)’-GhQﬂy @ Adiehiorophenybiy.2.4loxadiazole;
o RS NI, B FOL S Sl
steseeispRer khefsiof. | ty than t he uI t| mate drag. After

20adpy arl’l Elr ﬂf)écwl]h \Qﬁtl@{e ﬂgﬁH& 4 @eﬁﬂ%@(mh'cﬁﬁﬁh&‘ftldﬁlrcom{)ﬁseing

chen1ca eaved rver t ultimate
oruloemrmomppsrsis @ccording to Fsraylp (Ta(1a). Gk, aﬂmgs\/)ugwn) and (IVb), or

PRUERLRISI] TR (llf STRNCE RRRNES, REbRE, Riuiogs S NEraiohers
‘hB‘POftaﬁFlé pbmmun@wyuamp@ble dijuant e carmient Injaj pigfermed aspect, the
inCekiBR iSﬁblvidEs Aftlafma iRk J%B&l&?wﬂarem th@%%m Ql"‘:&ﬁpoﬂnds are

noi ety that contains 25carboxylic acid) wherein the
preseplgin Hylmrftpgetrvallseffeépyea@wnb;ﬂn @cylated 28pecy.| the inggntiocprovides a

F2) al kanoyl oxynet hyi, (C. 4- C9)14allonoyloxy)ethyl 1

-met hyl - 1-(al kanoyl oxy)-ethyl having from5 to 10

carbon atons, al koxycarbonyl oxyrnethyl having from 3

to 6 carbon atons, 1- (al kod7y carbonyl osy) et hyl

having from4 to 7 carbon atons, 1 -nethy

(alkoxycarbonyloxy)ethyl having from5 to 8 carton

ey e I ~NsN 1L e e~
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or (fith) wherein the free hydrogen of the hydroxyl
substituent (e.g., R3 contains /O076PCT/ -1-0 7/025662

wo fugslosssd ) k repl aced by (Cl1)ayl oxyrnethyl, PpCT/US2007/025602

14( C1- CQal kanoyl oity)ethyt I-methyl- | -
((C!-C, $)al kanoyl oxy) et hyl, (Cre, $) al koi t ycar bonyl oxyne
phahvackuticaidodplosiHgtc@bidreia hel cafipoudion edmpousdsCaié (@3t in a

tt-arnino(Cl-C4)al kanoyl, aryl actyl
prgﬁ&l‘icﬁ‘z”illyﬁ%n‘ﬁéeé?? Yor ct-arnitioacyl -a-arninoticyi
wher i still aadtieraspeol, the d@ytion Rowdds @ packaged phampeaudienlt doynprising a

any of the nafur urrl r.ai i,.d ou L.n
o b e tompppingt acconsiva eeormuta (i et (B p Bved #radryd. o
plfaﬁﬁdc@ﬁtical] ﬁ&ééﬁthl{l@saﬂtﬁ ,@bIvates, agdiates) Fneﬁ:i)olﬁtb@ pi‘b}ddfg@ &b/iter&fnsomers
t he reel a ca
thagih 0 i oms o5 S, 80 SRR, (elveq o Prafcs & packaged
pliaRfidcd@tical WREREIR FRIcom/ ou.fnkirﬁ)ﬂc&ﬂ[ﬁhﬁdkﬁare prosehuid lammaﬂ@uﬁcanpéffecuve
limted to, nongcyc bi cyclic¢c and nicyclic ring

amgunt: Hn @aotbgsembadipieats @ngatmnrpa?ws BPekRESPhREH RS g ein
the BEmSYund'B¥ @nipdudds aRf présamah bl pphfkbticilB effeltfveanpuatance

of doubt, the. degree of unsaturation does not result

in an aromatic ring system and have 3 to 12 atons

i ncludi ng apEraASED PESCRIPTION GOF THESINENBION t r ogen,
%ﬂ¥8 or sulfur, For purposes of exenplification,
#MSshoul d not be construed as limting the scope.

of t 1 this ifvéMitn| MB folloRngf detihivhs e @fgﬁcmnpl es of
heteneyelic rings. azepines, azeti ,

150xBpHSEPFUIcRRY effesstwqum’ .lmmou"'quﬁéplaz?mo? Formula (D, (1a),

(10, BEIcY oM ¥ |comBinatidt biwdy by meki it L:%pd&m& swhich inhibits, totally or
thlmmrpo i nyl, temthydropyran

pariéallya trd Progtgssen, pf the condltrmeor el{emfesif Rlofeast oparyally, qae or more

sywipRisins &Qﬁﬁédﬂdltlbﬂck%@hﬁéﬁﬂ 'eﬁecftn'v@ 8m8uft c&{ B so be an amount which
i ncludi ng, but not limted to, nonocyclic, bicyclic

is @f@hylﬁ?twlbr ¢ftectiyeq glhe agountyuhjeh is the&pilzlcaﬂb?ﬁ#CIlvrcwﬁloﬂea@d upon

th@patleRf.S §izONR afded! tR@tsNaition 366 tréafedNihk rsa@ﬁg of@p(eyaﬁamo@and the
sul fur. For purposes of exenw | ticatiort 20whic

regisaughtn Jor B e2ive patignbeaithsrapeytirally ritestive @@aﬂtecaafbetq?regmed by

metna@n&nbwto masalomﬁnm the R@NZONt hl enyl,
bertztirtidazoly bet r zof ur.any ben20|tazo

l,
benz Bl au)/ spiablet BT |t<wh°a% 9151 Whish s¥tgin the biological

eﬁ@ﬁ*%@%aﬁidaﬁr@béﬂles 6ﬂlf}13nﬁ‘ée bdstd dRZ Qhieh are obtamed by reaction with
,|mdazoB%/r|d|nélB‘,e i ndol i ndol i nyt, inda
t

y4
inprgamif, acifls. (o exa@gle; hysdsech °"°|a§'8t Rydsefrorpic aF’Qoﬂ-E Uﬁ&awﬁywmc acid,
arﬂX @ﬁﬂs@ﬂdﬂkyhold Q%&Zr@iﬁi& aci@slrsuéty las sRM6AE YAc:d rwbazymy keid, organic
pwmps Péd 3ncP é}g&:}uﬁgvp Iaﬂg,értllmr)nfsulfgrxé acxg p- toluerYesulfomc acid, citric acid,

fulhdria a6l qﬁaelééénhpsaulmc @tidy benz6it 618, kalihilic aaal ﬁam{cim Yzin:anc acid
triazolyl, thiopherryl, tetr hydr0|n ol tct

(et (AT Dgpanicapideqyixtuas;t BRI 35 2 areradi 0 § g acias o

mix62EAReof), and thMiREl Thee: sakd dih b8 prepired by QEhBRIAbWE Y& thbee skilled
gor I|t|terocycly0 or "substituted |eteroarid" or

i tituted aryl" is used, what is neant is that the

het ecérait torpouh@! & RdmMla (B! (&Y, YIT), AHUEV), STVBH or (IVb) which have
substi tuted mnth one or nore substijtuents thaL can

gy substueiie MaY SBistinhEy vtk Rhrrageytiqalladccenishie Paset Ee present
mk/éiman iRl uRIes sk h tshied, Exsmpies &g@EE lszﬂIs IMU&%&gﬁﬂda&E potasdithd salts,

osi.ne rece tor fam |
IY@E ﬁ{]ﬂ. 3pfl BETIER, Shligh; These ﬁﬂél Pﬁefreiﬁgt%@ﬂ‘s dgown 1o those
skiliedii ihBgrtt he scope of this |nvent|on preferred
substituents for the heterocycle, hetenuryl or aryl
group of this invention are each independently
selected fromthe optionally substituted group
consi sting of al kenyl, 35afkoxy, aikoxyal koxy,
al koxyal kyl , alkoxycarbonyl
aIkoxycarbonylheterocycloaIngy, al kyl . alkylarnitio,
a | kyl carbonyt al kyl ester,- WO
20081076356PCTIUS w07/0256& aIkyI beternyclyl, -aIkyI
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henerocycl yl , -50201i 3, -S02N1-11, -S07?-1(al kyl) 2,
tetrazol yl, thienylal koxy,

{05#/&69&95 omet hyl ear bonyl ar ni no, PCT/US2007/025602
I"Uor onet hyi sul t bnam do, heterocyclyl al kox y

het erocyclyi- S(0)s,, cycloal ky/-5(0)p, alkyl-
het e t .
e

may exigl-infRye thay) ore cryssal .ngngndS(l@prgsenzmventwn mc]udes each crystal form

dé%lg EQKS% ) N(R)-e, -N(R), -N(1{)-cycl oal kyl,

- C(0)OR, OR-C(0)--heterocyclyl CR Re and
- 0- 1@ertain mwcmnﬁs 9f Hosm@la (D), (), (D), (1I), (IV) \,(h‘éar)@r (Vb and their salts

g Bl 15 W b o TR R coimP RS, e tehd invention
inclu@:s-e@fh solvaiRchiRd miXEure§ (lierebf s), -S-al kyI or

abouEoih 1o lBEA b, P, 85 FEST L L ARATE I bl comai

oreoor aohage) Chitad mziueralakq/éxxstuﬂ aéie;cixt nptxtallyaacdvmfrm Wherhcompounds of

Fcc))rbﬁfxiJ r(r?éri?)e(ligugltl)s@glg u p S e a% er% c‘nrﬁ nater thg ﬁgmpounds exist

irx:twngnsrmorrgnoformk hnyd ;he @fascre mWeptnch ikgludels ,boqbreamyiomers and mixtures
i kyi y | 4 -nljenylar al - i F
of rMGHEE then § 58N bRy Al BT B rsolged By Hppinoss
krownatb khdse akitled=n thenairt,Her mmpienbiefoami@n toff Wiakiereaiséaydric salts which
anol r. SOral Izo .

oSSRt R ypnit o Dl (PRI s RGP Y Gfvatives

oxo:romple«e! mhtchldnfyrbd sebabt’ed,ofby ekdniple;, Iblye:rysﬁiﬂlzatlon, gas-liquid or liquid
tem cIo s _used, herein

?%rcgl b ]seéec nr/eorlej ctxtoH gf ep e’nfm iomer) wg!()) a% enggtr;% T ﬁ%ect%c rga}gent, for
e?ahlpllh atiymagc oespnﬁamlong ot rgamhqmd oo ligltid u¢hremgbgraghgr ioora chiral
enlav'ironm% Ff% e)?amﬁgpr%ltah@l'llxragsrugac%{ oigxalgfg) egsrx SN lhnaabouxd cfifa? VEand or

n'thd pxphate af-a ahiral'salvemtl iIpwlt beGappreciatpd that whmt thie idesired Spamitiomer is
[ a i ned

| u b hed
o 3 e AP R e
fum:here?tctmmlhjﬁ befllsddrtgi’:lil?ﬂr:&t mgtggsilﬁdg:i%ntibl:lggcn fdnéngl Alhhmatlvely,a spec1ﬁc
S
exhnficfisry Has B nuRtEohby aRamenl RER U SRRy Sachfs, Fagens.

substoangs, ¢asalysts or solvents, or by converting one enantiomer into the other by asymmetric

transformation.

When a compound of Formula (I), (Ia), (II), (IIT), (IV), (IVa) or (IVb) contains more
than one chiral center, it may exist in diastereoisomeric forms. The diastereoisomeric
compounds may be separated by methods known to those skilled in the art, for example
chromatography or crystallization and the individual enantiomers may be separated as
described above. The present invention includes each diastereoisomer of compounds of
Formula (I), (1a), (II), (III), (IV), (IVa) or (IVb) and mixtures thereof.

Certain compounds of Formula (I), (Ia), (II), (IID), (IV), (IVa) or (IVb) may exist in
different tautomeric forms or as different geometric isomers, and the present invention
includes each tautomer and/or geometric isomer of compounds of Formula (I), (Ia), (IT), (I11),
(IV), (IVa) or (IVb) and mixtures thereof.

Certain compounds of Formula (I), (Ia), (II), (III), (IV), (IVa) or (IVb) may exist in
different stable conformational forms which may be separable. Torsional asymmetry due to

restricted rotation about an asymmetric single bond, for example because of steric hindrance

19
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it nmeans that the noiety is not present or in other
words, it is a bond. As used herein, "al kyl" neans

wo 00807638 i ncl udes strai ght chai ned or branchsd/us2007/025602

hydr ocar bons, which are conpletely 35saturated.
Preferred alkyls are methyl, ethyl, propyl, butyl,
ornﬁigtsniam Wyém&agrammf 81ffeﬂ:ﬂf formdss. THE rebé?ﬁ @ivBntion includes

‘al kenyl " and " al " means 02-C, d ipclude
eagh F%f@rma"err?érs»ﬁ@af Cotnggyngs %%qm'eé@di@t@ééﬁb?’g’% y® or av)
mhnﬁa@hg@whwgrocarbons mhlch contain one or nore unlts

of unsaturation, one noa_doubk bonds for al ke y

and SR FoRsmas o ioraula dRcda)r (P, Ak (Va) or (Voljgay exist in

zw&&@r%nthefoﬁh and de qweaédt GovBhtRIAARCIEdRE ea&rszéHoﬁiéR&)m b\ Dnipdinds of
omati ¢ carbocyclic ring phenyl and

F ‘EV’EladBeﬂ%)yﬂ&%(Iy ), éﬂ@f’ﬁ@éﬂ“ﬂ@?‘%%%@@%r omatic ring
SYst REMsddChelein BRPRERY pro-dRih P Y @ a gﬁdwhlch is converted into the
1, 2, 3, 4-t et rahydr onapht hy used herein,

PasgIE 3|k yivo i somae nbygmtggyalrﬁbﬁm@ylcnrpf@sw gl Prpdsyg: oy being brought

to(tfe ghysmgm :pHCls chhiveR¥E td the da&feld drud YD OB RANRS atd18fien useful

is conp e.te saturated or has one or nmom unsat urat ed
bas#iserdn serme &lﬁ'é%"‘\%dhe)a'ﬁ%'?ﬁ eagigr toradmjrisierithan the paspnt drug. They may,

foPiRtaEs, Bt GisAAMTe By Ural SadmGLARbK Wdhe a® WR Bdrént drug is not. The
cl opropyL. cyclobsityl, cyciopentyl, cycloperitenyi,
preirel haveiimpyeved iselubilityl in pbarmagologieal compasitions gyssjhe parent

drUE' &xﬁ le S, @x%ﬁ@ hﬁﬂiﬁf&)soﬁﬁ ‘i‘or&-@:ﬁé‘%uﬁﬁb@?'c[}%&imﬁr@rtbc present

su bstituted" or optlona substltute
inpgsitign yhersingbigiadmingstancd asan eawr (thee pro-drug o faciljfafegapsmittal across

a QEINGhaMht e Ah&E  witr %ﬁﬂ?ﬁt?sxstmtbeﬂéﬂéla@oﬁﬁt' hEn QJ 1st Rtabolically
noi ety that 1s known to ohe skilled in the art

hygeqlyrgd /e Farbexalic anid engp dnside the gl welaw vrsger §le@tlmlab@sﬁcwl

whi ¢ L&%% mame EREQ‘ g f

t hanprg gggl\?lst ent ustgf%ﬂ acﬁygéig{ay? nip ' : ?ﬂaly belHhtié water
solublpeibam the ltimate drug sthereby; fagilitatigg, émramns;,adr@mstranon of the drug. A
prglahﬁg;].'nw bisORai¥ £ hggéﬂ el %mrau Bida{AR1aBilit fm kM uli Akt8 g, After

y the 1nstant disclosure. For purpos
admyigistrtion, theprodmg lamizmusﬂmr@hmcalb@l@mstp delévgr the ultimate drug
inlthd B1ddd @ tikdyg. scope of this invention, soma exanpl es
of groups that are substituents are: allen roups,
al kokxemplasy pro-dmec Apansdeavagecigipasseths gogesp nmasand such
hyd%‘lﬁabl%steﬂfo‘%ng rgﬁueg\'()ﬂhl,coﬁaﬁ&nm of thn@inlvérﬁ?é){ n?dhk@@ﬁt are not

kKoxycar bonyi, —al koxyc. ar | |q§¥ 88 ditty
hrw@ed t9r erabexylicuarid rﬁub%ué,@ms E&n -HHyC %e&m mmfédthatswms a

caﬁﬁ)xa/lﬁ;: ach)6 “vleketn - [hg:efree (b;‘it%géﬁy | 57 Néplﬂcgd PO, -@Dﬂky] (Cs-

kyl am no, | ear , ai kylester]

al
C'ala“(?liq}‘iqub'@éthy]a |(@57C§ Lquﬂﬁ’l"PXlPXY)%Imln b'meﬁ’r)’hll 1@!&4‘1@&‘?&5‘}/){(‘% having
fr&lsLeo GO rtohlatdmkC L\lQ@:l)JﬁMJbonﬂd ?hl%ﬁﬁk]aﬁgvﬁ% 'from 3 to 6 carbon atoms, I-

di al kyl'arniti oat koxy,  di al’k ocar bonyl
(afkprycriponylen sk t haying arfqeew,“ dital Ky iceronostiPmeny d-methyl-1-

(aﬂéﬁf‘c’éﬁboﬁylgﬁéthﬁaw ?rf)l% ol 85cabtioR 4RsnsS NGRIKkERyc@bl Ny )aminomethyl
eterocycloa (whi ch can be stibstitute

haying dfese jctoyq car rbatorrwml -@¥r(adkaxygsebonyDamine)ethukihavings framgehto 10

cafonhatdinsy" %Rmmden OMr&BmolJ&o hygslﬁnmmymlacmﬁ-yn di-N,N<C;-
nmor phol i noal kox nmor pho |nan

Crallylamiap(CaCi)alky |(s@@0a81ﬂdlmqﬁhxlarmnoez§bod) cadmmoyl-(C;-Cy)alkyl, N,N-

R Pt RS AR B, SRRy prgp B B RapRiinecc

Cadkylsubstituliiii), 30 Methods of Use The

res vV, r
Gencr o Wﬁ&‘%wj‘( SRR FYRRICHERGERE! CpTf M. am, v
I?q)vw) IViph wiereiar e fqeetmdrqgen of t@mmy@ml substigientatpegyi Bt sontains
of the G protein-coupled SIP receptor famly. These
conpounds reduce the nunber of circulating and
infiltrating T- and | b-1ynphocytes affording a

beneficial irnnunosuppi essi ¥@ effect, 35The present

i nvention al so provi des conpounds that exhi bi t

activity wwthin the SIP receptor fan1|y, WO
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the treatnment of a disorder selected fromthe group
conprising CNS system disorders, arthritis, rheumatoid

WO T08/msB46 S, osteoarthritis, Juvenile. chroni ®CT/US2007/025602

arthritis. Lynme arthritis, psoriatie arthritis,
reactive arthritis, and septic arthritis,

hyds@9T). ndf;ebnaerdtﬂyr(cp@z)butano?wimﬂhﬁ 1 ((Ewe)@lkyﬁd'yﬁfxy)ﬁmtll-rﬁethyl 1-

I cer at t fl
(GkAmhaotbI TR noul i - 1 SRR BB B el || 1 us, N-Cr

CHENEFcatbbilyFamiAs i), @u&&ﬁ@l C @, <gRKkasoyl,PS Bland§d(E,-C,)alkanoyl,
dermatitis sel eroderma, graft versus host disease,

armhagtahaqdr%@pqoeﬁyi ar &} @ampwl-%amoe@ﬂ neetsint saithg-ammingaeyd dnoieties

ark Eﬂ Bg Bf ?clj‘lE qatﬁpalll& gc&x'ﬁ@t%rt 5 ng QI:]HQfamd Wgﬁmg rP(O)(OH)z,

| Sease” assocl ate
P(@Xﬁ(ﬁ)k%m”aﬂ}z on glysesyt Ghelradicgl resulting forue Idetp@grllegt of the hydroxyl of

thghéﬁ,gggtﬂ%g;ga&g%[i%}%sc ular coagul ation. Kawasaki'

di sease ease, "ephrotie syndrone, chronic
f at i Gheetegy fibbteyoaycli@ Oméheterogyehlily apused hersing jnclude non-aromatic, ring

sygt%%?,hgaE?lgégggﬁJt ll%{éd R4 a(H{ | ltc %@Eﬁé?ﬂgbgﬁégﬁﬁgg I,\Jhlléi\ can be

hroni ¢

cophatély Stwoatéd ot ovhich sdvocéntay mm: oremosepsissofs ynsdtugation, for the
av%&ﬂitaﬁc%)r%ef?buﬁt %@8%%%2'@%2&%%% ?s%{e %%gcfacag‘%%cﬁgaﬁrgsﬁ; system) and
havy élto 2 gtomisineludimgtag igast qnh bctexaatoﬁamkh asuirbgendpxygas ©r sulfur. For
pnﬁéﬁgﬁe )k/)f'?%e hﬂl:iﬁ%ﬁs@hrﬁ shglﬁcglngtg {)é E@%héﬁ:‘%s: ﬁtﬁ:}rﬂélfé%p 9§6p§ of this
ingéntipnabe thllawing nfeaxempbnpf lkcemcsdm rmgehasqmp@,, azetpimy dnerpholinyl,

T e

throasthoanyjrtytrmyétopmsylaymtérrmydmﬁahtwpec| a, al opecia
are [ i LL.op rtheopat i . .
o o G BELEA5H XSy bR BEHOAT, bt g, s
na dinited ¢o, andniocystiat tho;yche andtriopaic hrings, spd bavet 3 ©, 12 atoms mcluding at
e n t
oG Y Byl U0 VLS, LI TR0 ShREES, of ssemptivaton,
whith mhoulﬁowtl be pppstased odst hmrngetlbukdopuwfdtlmeawpnon azaindolyl,

vu rnp lia it ph
ﬁql near %A db%ggggazoggt oi Fné‘%{*ﬁ atlﬂae %F&t%m%% aen b&‘%ﬂlamlyl
bmmg'amﬁ‘ benzetriazaylo bgozosadiazalyhi furangle qmldae«alyl lmldazopyndmyl

B3N, AABET). M) 5B b3 OBy, sy,
ommlcuvrmwbrpymayﬂdpxiaasylspyr@oahtpyuéhyl pyrineidinyl, pyrrelyl, pyrglof2,3-
d]ﬁ%rﬁird leﬁfo?ﬁﬁ '4-d nn‘ﬁﬁﬁ‘ | acgl 1Gyla ﬂ{agdﬂ Pnﬁmzolyl thiazolyl,

epat Inur| fa |C|e I cy
thigphehyb rtetrahy@rqmdoleu tétrazolyb d@ﬁdlaotyﬂxctyle%ll av@dormge'ak guaozlyl or
rg—ﬁnﬁgtitis IL, Hepatitis C, common vari ed
nodefi ci ency (common vari abl e
hy poWaem thegérab tshhstitugedi hejerocpi¢tica (e dhetcraciil ) or/substitnped heteroaryl”
&l Y4 f . [ .
orlglzlgﬁéxﬁd%%)rl erﬁrétg%r gv(ﬂgr Vlg Fnle%nrﬁ 1% tlhgl i I‘e'tér&c%y}fl%cr, g%lt?\gokﬁﬁ ?]rgaryl group is
subistiseted with oodpompre swortitients dlzak ca@e raadg by @ge of ordiniabyr skill inghe art
an lrgs%ﬁL 'irf 5 Yo eg?lg Itha{t ﬂ;#aﬂggﬁi% o&r%n!a?&n%t %?: g“tﬁh g‘\?\%c])sﬂ{é%cegtor family.
FQilpsms@ qissmla‘tcetd:m whigh shauld zdt b gogtrdédsasdinaitingrthesdope of this
m%?lrﬁgr? fgr?e §u§s§|lt{ﬁntsq&stﬁ9ﬁ @Cf\e%r anll &\”&%l ?fo?xg 3% bhis invention
system ¢ sc erosi s a3300|a I'hterstitial” Fun
arg] ieaghandependendy safactaddrom tmrqmp@llasg@otu@ﬂ@oﬂmmsisﬂjngt ofdllkenyl,

oI AREabRERSS. RISk et HBHBABGH eBEO RS, ek
alkylamineli adleydeaebonylgalkylesteti akyd NH-akkwlo aikyl-2d-¢ vgloglkal, stk @;C(O)-, -
ankyl osi ng spondylitis associ ated ki ng di sease,
:vasculitic diffuse lung di sease, haernosiderosis
associ ated | ung di sease, dru? i nduced titial lung
di sease, radiation fibrosis2lbronchiolitis obliterans,
chronic eosirtophilic 10pneunonia, |ynphocytic
|nf|Itrat|ve Iung dlsease p03||nfect|ous |nterst|t|a

______ . . a ", =
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injury, choieosatatis, idiosyncratic |liver disease.
Drug: I nduced hepatitis, Non-alcolsolic

Wo%g@;@gepat itis, alloy and asthma, group O PCT/US2007/025602

streptococci (CBS) infection, nmental disorders (e,qg,
depressi on and schlzophrenra) Th2 Type and Thl Type.
alrasadre@t%yc g Saﬁ@ﬁ@fcroaﬁ(ywa&yﬁm@hr@ Qﬁ@hﬂnarﬁds’gronpi cuntlt.& afiHoalkyl,

forms aln cancers such ? br eas
3

argipesisehony. sThemie, cetbp@xtalkwn erréezenmtw afN, ;ﬁ?@@ﬁt C(OH, -
cfmct(tems Ao a@@b -0, ttﬁbr@ JQRQI@F L8 d‘;@tﬂeemayes.cm)o-arkyr-

I"'eukem a and her nat o xnesl c

anyl | -,Cé(ﬁhﬁlgyleSC(Q)éURl@mkal) a‘p@)-hqtgmth)dhagycloalkyl dialkylaminoalkoxy,
drﬁﬁﬁhﬁlﬁo@&wn%ﬁéﬁy %mall@%rfﬁﬁ&%%ﬁ&lshal@é&Htlﬁt&&?clihEﬂgﬂeﬁcycloalkyl

parasitic of Inf ect | ous processes, acut e

graup hetetogyahiiony, hetsoxy, h:einwnikal pmgLQCFaaem eOﬁtl@l o deteroaryl, -O-
hét&%@féﬂ -Sbaéﬁ) -Sb%ltl -§OqﬁH §|ﬁ(§hr 3] I@(aﬂ Ft'r%blyf threnylalkoxy

acut e rlmaals actit e
tn@éernme@v@mt:wrmeo taﬂqurahetbxisldign@maeehesrocmlmlk@éyrémercayclyl-

SPGB YR TEBRIS Syt gt i

hegdroeycejthio, leoakkvlthlde rZ‘}?astQ(Di)E(R)al -Izeors-@i(%) €(Q)r12?°r sZ'os N(R)-S(O)z-
o | o0 a- tr Ci
78 | 90 ﬁh%)l %@)at R) M Gl R:i Ng{)aﬂrtn)h IN@S crgﬁf&r LBIHK; NR®)-

anyot r op 'scl erosi em a gl na

C@@ROOR§(0&M@0F!H’YHQR Reand ’rC}&@Qesner ation, anti cd3
thergp&em?sgélﬁqgsphol i pid syndrone, anti-receptor
hypersensitiVvity feactions, .aordic and peripheral
aneuwhiére Rg for ganhtdceurttinessis cndemderarydrydlagem ppmalinsibstituted alkyl,

artegj j eld at

at v PR RTed Byl G RERRG S AR R e B CRY O.aly. &
f | ut (@ 2)-Sealkyil.cor e CHOHOHY bI ock, B cell Iynphorra bone
graft rej Ny t (BM")

rej ect | on&ﬁ rklﬂgfs ap'gélg Cho l§< lq@‘%‘%t s | ynphona,

Bur ng'” fonrathaccurentsyis hmeagtdembrrajrrcarelemthsmd Aydiradkepyl or alkynyl;
cardiac tunors, cardiernyopathy, cardi opul nonary

bypass i nfl ammati on response, cartil age transpl ant

rej eZt1 fom, eache pesugkhcer is Gudepensigntlyd exlested faorh gnsoptionally substituted

I
o R SRS UL IR B e,
chr optieylsaljealy bphenylor htkyrdphenyliCM) ,  chroni ¢ al cohol i sm
chr ogie, &;EIJ %m?b% Y5( ?@gg O R, wﬁa&ﬂrﬂ ﬂi%pplgﬁlca)ﬁﬁ'lﬁ and R,

| eukem a , roni c tPuct] ve pul monar
( CoEmy indepanderitly 1 alkyb alkaneyl ion8Oxalkylt ooy, Re andothe giteggen atom to

car C%ﬁt@ﬁfgre?; Qx‘é'%ﬂﬁ:%&d 6! etngr%r orindl Jér& sixXCREthbEAE HeYér&:' lic ring.

cont act matitis, or pul nona coronary artery

di sean éhetegpayoloatkil’ @roupdsisasl herein aﬁsvehetqsmysm grovpeigaltis ligked to a
Sl a(r‘%ﬁ habic #dugﬁt tgtﬁc‘frortll Bfd Wb e% afbim© %@éﬁﬁlple,
I'sord Istica, der |naang

prdfeyerh@é@rocydl@nlwermr maglphnor@rlml gromaer matitis,
der o] n [ S t.Js ,
di agg% ?%:e(agtteg?l?ogg#%r'?atg | caq‘diﬁgegtg: egm@ ?‘? ‘li‘{s,ogaﬁ‘f_)ng L‘Lclh g GGy
ingfudeosiraight dlilalumi@d b@oﬁgvééwdmearbrarsmmwg panﬂytelymagw prowhich
[ r d
cal Ot 0RGle AROU B S, b IR, SRS nI U ARyt and
h)tﬂmsetbowmopam méxtpre ©& pmgipsloublp aef tsrehéaona/s\/wtyn the group is a Gy
it ﬁﬁ Rat tl?c%&ﬁtg Wﬁdt(ﬁ &l o insothe? %%aﬁ N 4 b {) ond. As used herein, “alkyl”
crrno pi ot|t|s epsteln-barr virus
mmﬁ &acGs ond "@tupesmt@ ralrag'iedtor brangheg Jwererarbrns, whigh are completely
saﬁﬁaﬁ&p qir&ﬁrrredjdlﬁq{ se rn%t myi ﬁ{%ﬂ gﬁ?ﬂ‘gﬁttyl BRRGYAnld Gsomers thereof.

whohi st1 ocyt osi s, ant rejection,
AFruseédh@moh“dkearlaxard a‘lkymnlt’r weras GeGsi Mideingludesr steighychained or

di sorders, fungal sepsis, gas gangmme, gastric ulcer,
gi onendar :nephsitis, graft rejection of any organ or
ti ssue, gram negative sepsis, gram positive sepsis,
granul omas due to intracell @ar organisns,. hairy cel
| eukem a, Hallism nieri-Spatz disease, hashirnow s
thyrordrtrs hay fever heart transplant reJectlon

o o s T
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nmonocl onal gammopat hy, multiple nmyeloma, mltiple
systens degenerations (Menel Dejerine. Thomas

Wozﬁhm%ggkger and Machado- Joseph) nmyast heni a ﬂfﬁﬁ$2§07/025602

nycobact eri um 5aviumintriteellul are, mycobacterium
t ubercul osi s, nyel odypi asti c syndrone, nyocardi al

brafthéd fdr&arboly WRidh Gbrtdin ‘o€ BEMEre uflitSSI AS4tSration, one or more double
nasopharyrlgeal carci nonmg, neonatal chronic Iung

bagds for alkenyh agsfing of gmr%@blﬁlbe@,q@r a¥d¥lodegenet at i ve

di SeAs@Sed HRRLH, Q8GR ghodd IGUArRAr gr&'iﬂsp m&lu@S aromatic carbocyclic ring
iititropenic fever, nor r hodgki n occl usi on

syeﬁem@ (- beryhpRt¢yclopentddieny) mdsfuwiam%w HRIPAHC ging gystems (e.g.
I I i
ﬁll ?‘?é “2"’59 12, 3|€Mr§‘ny‘gfb?£s/ vasect ony 1. Orever sal
pr océa @qulshercm gaﬁ'@hlwam‘;ans S5stlenponesyslis, onpmulkiexchis (e.g., bicyclic,
trik RO SR, ?Wdr&ﬁﬂb@ﬁst th"s co?n?d ekl tirated BF Fds rﬂ)ﬂg@r Br more unsaturated bonds
par aneopl-asti1 ¢ syndronel hypercal cem a I gnancy,
by glops h9trasaynt (oa#Ms priogatic geaUECPrp@rred péamnl@s @fn4 cxaleatian! gropp are
r
oo P ARy RGBTy Hopchh. Bycsbienic iy SERME Pund Ly RSBy
vas ct# used dprsinr manysmoigiesior evhstlﬁug\ts grefamned e being eithera'substituted”
orp"tﬁ)gr i %Y%A;tﬁme@* I Whdn Er}ﬁ&igﬁg Nis 8moditidd S%Mnb Ot fhise Rh Runless

(pol yneur opat orgari enegl t

otben'm;g mpteditidanptes that ayl mmqm @fahtnmp@tyriyat laknpvgkiorpne skilled in the

arf Q?g;gﬁgeﬂﬁ&'i&‘?ﬁ subBfRt np€s[nf Ué'sﬁ’t% ittedd Wy nrﬂf’xﬁ&s er more
syn cardi at any syn rome, preeela

supstigeantss ewhw Umeret thae @n@aubﬂytuepxr thnmmyctp ghbstivwentyis mdependently

LG8 TSI g RO g o R 0 R

digcéosyrgl Eeor mapqseﬁmfc}zsnmhﬁmearmdx should| rpybEConstued as limiting the

SC y@%’; &%qﬁ{'e(ﬁﬁorh ysgﬂg 8&%]@1& é}bl}sﬂsxmt affzwi)ktﬁﬁén\t’s arf alkenyl groups,

car or nyopat sarcomas l'ero seni
alkxorgseup @dvinh itselbent he isebsttbteticsuch ps Hd@y-Geppial-OR, -O-Ci-Co-alkyl-

N Sy SR RS S BRI O i

groupse(whichzitselp kamalso b¢ @ujispmte;i swh iagl -€1Goalkyl-QRe €l fGsalkyl-N(R),,
C@Bi‘lt QS’J L aﬁ&'lzﬂl%o aatll?ﬁ!a?uonﬁphﬂ E&és e?ﬁ“nﬂﬁle alkylsulfonyl amino,

egeneratlons Streptacoccal ’ znyositis: struct
amipelkerry, §7FsdiGOHeCORELI G, ¢ySloabirlt diakkylamings | digkylaminoalkoxy,

d,myns,nﬁepﬂ@dnw ha:kyﬁm.?&a%mﬁmygl Jhﬁlk?lfam&l?)?ulfonyl esters (-C(0)-OR,

cardi ovascui ar system syste 25ana

whayes Reigiggouph suchragelioh. Wemp@ﬂ%lb’l <yhigh @ma be sybstitater); heterocyclyl,
et@nS\ﬁBcH l{){lﬁ nbé esuﬁﬁﬁug[ﬁt (Haﬁ)rg@ﬂ' L hslbs FSI% bffo cpr BF, Alf) hydroxy,

an glettaS|zt onboangi t |terans
mvmh@m@l!sw@pé\qmbplmqa&xl CNHC1-Coralkid fF Q@M gnitro, oxo, OCFs, S(0),CH;,

[ : {
SOLEETRATSHRAYE KRHEy B br N A HRRUGEE Tn Wt he alko proups can
alsprbershbstituigddsepsi ss urticaria, val vular heart diseases,

varicose veins, vasmlitis, venous diseases, venous

t hronbosis, vennicular fibrillation, viral and fungal
Methiods ef¥seons, vital encephalitis/aseptic neningitis,

vita

ITh@ $R8Gh %%ﬁ‘neh\eﬁreﬂl@&a&ﬁrﬂ;s&rfdk ge%}‘lg% ?gg%ngéa} Formula (I), (Ia),

Wer ni cke- Kor sakof f 'syndrone, 0 > ]
(IR, HDg¢1¥D:t(T¥ 29 pé@ybb Whigh amﬁffeewaiﬁ apfhganistssar @gorisiiof the G protein-
coflIEEAAPSrckANA! Midg. 'THERPEARIol s Cre B Calk HulnftB P ik hcing and

exanp betic fetinapatty, retinuparhy
m@htrem Irranw ly@h'mcefeaaﬂforﬁ'esv benefigiak immunpwippigssiveresfect.

age i

hor n'i;n : (E)stﬁﬁtl am%ﬁUlll Qfson‘g?cggfé? Egéﬂogﬁ%s tggdelxthln%ﬁa'aml wathm the SIP
regegtopBAMIlYs may 35be useful in the treatnent of

di sorders such as, edemm, intakes, effusions, and

exudat es, including for exanple macul ar edens,

cerebral edema, acute lung iojury, adult respiratory

WO 20{ S/ 076356PC Er 200/ 025832 di stress syndrone

(ARDS), proliferative disorders such as resteticksis,

flbrotlc dlsorders such as hepatlc C|rrh03|s and

L T

o, o o o o s o
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Conpounds of Forramla (1), (la), OD (1V), (1Va) or
([11h) of the irtvention can be used alone O in

WO 2008076384 | on Wi t h anot her therapeutic agent tEci/USAH7/025602

such di seases. It should be understood dist the
conmpounds of the invention can be used alone or in

combinnAtel£d A¥pédd tiRlindéhtioh ipfyvales ag;ermod tBr ghodulaing receptors of the

her apeuti ¢ agent, di tional bej
slx ety o BymArhubiegs %U?fjea"gat??m a gforig nfiuch mpdulglion of SIP activiey
.srwriemeﬁe coﬁgﬁsn@@mnaenﬁghe tidilintah @ﬁtﬂéct ag&ﬁpom of Beérmiula (1), (la),
rapeuti c age recogni aed as_being useful to

0y G ORI LEL) N5h (i andnien196; TG ACHER Bt pumagisubiect i

trigPeTBPAHAdreRimeh i€ aftie@Nt i nvention, The additiona
agent al so can be an agent _that inparts a 25benef|crm

at t r InAneRes arqcteaseq?terha;se@w@ RIoYidRs < methed of modulating sphingosine

1@5&5&@ Radpraf If &awy Ed?ﬁpriéin%(égﬁth&MF Qfcell hﬁmqraerrap filotd @pounds of
d further underst ood that the combi nations

F%HW@KDdW@ ¢B. @D, (IN& (TN @r VPhi n this invention ate

t hosg cehy F&Jn@%‘f FommI @ (W, (hody, '('ﬁﬂ)r(wi)to?ﬁd’% oMaB‘ﬂ%?eof or
The agenis set forth below at 1|l ustrative
PliarTRIse sl compostiensicptainiig @ thesansuticallyeffestive amfémt thereof is useful in
the BBRBALE 2 ARord¥ Yefebted ﬂoﬁ"iﬁepg%ﬁp Qfnphifih® CNSTsyt&R His@r'aers,

can be the conpounds of the present invention and at

m@aetrhwt%mmtemmﬁem Juvenidecaheqniq arebitis. deymejagthstis, psoriatic
arhﬁik.g%acaraea:ﬁmuplan@tepea ar‘?rﬁft‘)s aépexmyr&ﬁhfagﬁhfwseenw fpudne

addi ti onal agent, e.g.,. tw or three a diti onal
eryhematgsus{Crobes dissas: hlat%w colitis; inflamimatery bayeel diseage dnsulin

%@m%xiﬂefég‘ e AtusPRY RIS, hdttind, Qﬂe?%]g ﬁgezfséknEJth{is dermatitis
referred combi nati ons are non-stero

scipredermas rafiveesuohast ¢ipgasey Oxgpn arwaméﬂertroe cﬂmt:lsdlag butygplimied to

bR nfalrob 3l MR SHEAGSedtoli al B cRIRIR lmgun@&.segéis%crae& with
conbi nations ate corri COSt eroi ds 1 ncl ng

orgreigAnsElantation; satq%ioere|arher«qselmmeudeﬁeereﬂrtettnea‘@ﬁcwemuwwn

7 0¢

KT Ral 3Dk, 9 ea% PR Dymdronie, O figud FHGRE, O

Weeenar's sreathm?gosnsC pasichchagnlein rturpurqaemsr@mmreqetléms of the

kl@lgh‘%”cﬁf;oﬁlcQEtl\Qrﬂeﬁﬁﬁig' whiis (%E%ttcr&h&k' t'&(i%@hoc‘il@pdrome sepsis

|mt|ng exanp | es of erapeuti c agents

sypﬁrema‘taelreerlaamtqus|dssewet WWF‘%ﬁS%S%MWWdW“W%P%

syndidine, 4ci@. trast:)se n{yél}ﬁs Hﬁﬂln@)on’@Ehc{réaNPmunQJn stdi@ase, Alzheimer's
i nventi on can be conbi ned rncl ude the ovvrng

digapsen FFQksprianasy biliaryicirehogipthemplyfic mmlgnaaeeg (eart failure,

m§ SRt dPfarc@oi hﬁ@i@éxﬁﬁhstegseogpoﬁlmcawglﬁtﬁﬁlapcief Qfel?@}" #3% 251

cytokines or gowth factors, for exanp
polyglandulay deficiency type II, Schmidt's syndrome, adult (acute) resplratory distress

sylnk-roﬁxe leﬁopegla a'i’ope!:nkr ax@atal Jerozre%\'ulve ﬁ’thoﬁael'\:lﬁgrthrjo'g_zltﬁy R'el-ter%@nsease

, i nt erforons
PSPD@E aSihfPPR‘?‘ha‘é“éfai"Mh?%WF gthropythy, prieropaskis synitis aﬁlawdw

yési-sf?ﬁgﬁ’ hrghgﬁltﬁﬁnteha %@&dﬂ?éaqirﬁﬁ) Bt@\y,‘%ﬁletonfakﬁufs a%@as%??éél@rﬁsxs, atopic

u CcD2

altergygautqimmune bibioys disease @ema@wsyylgm@eenmwswlacm) RRoyphigoid,

hr@kﬁlgﬂrdrgehs‘é' dutdimEhuASRR molYGik dikeRth, CBYmES HodiB?OhRmofyat Adaemia,
Preferred combinations of therapeutic agents nay

acapiredrPEEGious @NIERNE. GHVeRile REDTiciows angemih dnya)gifcengerbalitis/Royal Free

DS e%ﬁratmucaédzﬁ,mtcgrard&@ss gﬁﬂ’tecell arteﬁerlrrﬁ&rfwm.ﬁg%epmus
i ncl'ude TNT' antagoni sts |iKe chineric, hunani zed

CryRIPgER IC PARIAmpResaRtisis, Aqszeqﬂ I(rrmmodafwepwlseqway%ome Acqulred
IntrtRlodiRtcn & RORed ﬁ@ea%zg Rais Bcﬂ%pa(lw Lol aried"D?
57t, and sol ubl e p55 or 1375 T receptors
impaunpdediciepe(commen sasfablerhyposrpReigbyl megpia). Hlated cardiomyopathy,
p55I NFRI gO (Lenercept), and al so TM a conveni ng enzyne
(FACE) till-libitum simlarly IL-1 inhibitors
anterl euki n-1-corivening enzyne inhibitors. IL-1RA
etc.) may be effective far e same itasSAt QO her
preferred conbinations include Interleukin 11, Yet
other preferred 20 conbrnatrons are the other key

o o e Y " o o o o o
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WO 7, 008/ 0763S4PCT111521 'O O which interfere wth
signal ling by proinflanunatoty cytoktnes such as TNFe

WO 008/016854 €. g. NIK, RK , p3S or MAP Ki n&SEUS2007/025602

inhibitors), 111,113 converting enzyne inhibitors,
Teel! signalling inhibitors such as kinase inhibitors,
femﬂetmﬂehmm otatan Ifisugee pﬁﬂhtu&t ®afian failire Aibedticdimpgdisease, chronic

rc ur|n n3|rs nve |nc‘ea. .
B 0 i P B PR e lipg sase:
mtdﬂ&mequne(lﬁorgus, e@ineidiive tigsnb d@éas@iﬁodlaté\[ﬂnfemﬁﬂtl wigdiseasd, mixed
C(tnﬂt‘e%lé?e égﬁ? §l)seasesarsg<ﬁﬁielﬂ ga{&nﬁ&z( %{%Eepngc_elli asnagsoelsatSeE li\lrﬁg%t%%l
luag disd:a@é |rﬂetufrgt’d>ad athyitic hsfs&;{atétﬁﬁtle(sﬁu@ luribl.c?élasisl, systemiddlupus
li, IL-13 a 11 cel eco 0 ac

°’P1 8’:‘??89%%5 BFsGr8 F 9??"6? é‘F‘é“a‘Wé‘é‘E}iP'%mY%%'%%@fff’ lung disease,
Sjog:tehrwi@@ae A5agvidedeling disdaks Gifkyidding spdnﬁgmm afsbciaRd lung disease,

nmet hy reclnlsolone ateIOX|can1 met rednj sol Qne

V“éﬁ'{%{“ﬁfjg fuse, lng disass- hasagsidernsts ﬁ?&?‘é‘?‘é’"“&gﬁﬁs}’ (firug-induced

mteesnamamsgndnswsé AdRLONTibISsis, BroAPNISHRUBAL s RAionReBkiAdHhilR,
folate,, n urnes i cl fenac LrOX|can1 et odol ac,
PRFIEPRIR JHEP g%*rﬁ(%ﬁﬁw iﬁaff P?f}ay eERYS dntgrgsitial lung disease,

gth)dirﬂﬁnﬁwathﬁmhhﬁe&feFitﬂk ij@oﬁﬂxtonﬁirrﬁlh@fléﬂaﬂﬁs (classical autonmmune or

N L R

nﬁﬁﬁ&@ﬁyp’é@@b&ﬁna, alpe BhinQulia reskRfLd With aftlodiShikadaas,
hine, sulfate., iidocaine %drochlorld

hxpﬁ athyrRidismh acutg imiryws disease assqajated, with ergam arisplaptation, chronic

indfuitle ldide e ¥l sbéiedWith Stbah @msﬁﬁhtaﬁon OAACARARES, prlmary sclerosing
Haf acci am nopheri, ol optitadine HO rni soprostol

chelangiS ATOTAsH YRS, - BROHRTY %(E‘b% diopathig @m%mtpwune

ndutrbphéhidBrenal lisedse NB8PgloMEM onbphiifides! ficrdsbopt@vdstilitis of the kidneys,
anti-1t-12, Anti - I LL 131 R13- 796,  SC10-469, VX-702,

Ly digrase; 415Coid upysiesy thegatpsyis, malg infertility igtiopaphig ord¥f3S, spar

abifRRhAY, nulfHechiréseall §lﬂiﬁﬁe§)a§yngﬁﬁethd’6ﬂhﬂﬂﬁma pulmonary

i nethotrexate or |eflunomde and_in noderate or severe
hypertensiopgecopdpry fo oqpRective ssussliseassobogrdpasiyrgs sypdromepgulmonary
madlies6H SFpoBartétitls Ad AR A¥te rheumatic FRRH rhiinhdtdi@ sgoraIRisEStill's

of therapetnic agents for |nflannat02y bowel  di sease
di§gapes SY#FMUEGscler %séﬁq‘gl?@ﬁa s@yndeepsm]] YESP)S %E&ﬁa“e'c‘fsr 7“t°‘mm““e
th('dﬂkt)ocyt()%a\ﬁna 1|ﬁi|ogﬁ%tc erox]é'nmlx %,'ﬁopw‘ma‘; RARoini@e tHy;Uid Glaéhs@e |

i n¢l ude e fo osi de r m
B Bt ous QLT Dk P ity R Bl fiseasd). Arophi
atﬁ(bihﬁxﬂlﬁahﬁiothywdlsrﬂmdmhlyméhﬁﬁ@ sphacﬁgdnwmﬁiamrmw vRailitis,

thlo azol.e; i, nhi bi
FEATE AB st SRl Vs A1eQDa Tt ASRPORpRGed iver
mjday Qh&]b&mﬁ@ idiebphdaticQive: diseads, DAGEIRE e Béﬁaﬂ@@ Nof-{akbholic
anti 4 @gpnoclonal anti bodi es nmonoc

SEHPRBRiSG fesih %@f%'@wsptagqc&s@%skmf%ﬁfﬁb f%ema?d'sorders

(eRy,/deptesjon-ahd EUh(b%ﬁl&Eﬁa};Wﬁprﬁadﬁd Tﬁl’lTyﬂéQﬁ’ddﬁﬁedthse@Jes, acute and
&{e?%q?”' G e iR cancpts Syt o T, it fompeh, ader,
gﬂwrdai, ol riah, Wat& dnd redthicatced 420, heﬂxﬁ@p&aﬁzrmalfgﬂbﬁmes (leukemla

tec&es suc
a“’@fﬁg@“ °p°51‘)’ E?ﬂg‘ti‘@%‘? &%%'aa?%%r gands

AWilhﬁpﬂ’o&)ﬁé Acrdzy4ilofis, otk Bk chFdﬁw&rasrtarbamfsvneus processes acute

e e DR ke (o) Fopeomiord loheme (MDD, acue or

clipérclbdctesiol uﬁﬁa.oan&LHAﬁmmt QEWRE fenhIThild, agéfocaraidGas admal

e threnbm t Pl.ef nent, e

st B35 depfacomples. DAL Btuces BrpatiSe, Al TR crp it
with signalling by proinflamnatory 35cytokines such
as THFcs or ILA (e.g. IRAK, NI X LICK, or MAP kinase
inhibitors); IL-113 convenlng enzyne inhibitors; TNPcx
converting enzyne i nhi bitor2® T-cell signalling WO
2908/ 07 66tt71025602 Thibitor such as kth.ase
|nh|b|tors rnetalloprotettlase |nh|b|tors

—_— 2, o oy o~ e o o
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WD 200S1076386PCT1US200r 71025602 CD2, 003, ask. CDS,
(1)19, CD20, CD25, CD28, 0)30, 0)40, 045, C169, CD8O0,

WO 5008676346090 or their |igands. A conpound aForgcmu$2007/025602

(.1, (La), (Ir), o111, (1v), OwWor (17vb) may al so
be conbi ned with agents such as nethotrexate,
alleppid CORPOI ddﬁlﬂatltEf@QEglc mammmgmfmfﬁawneﬂﬂtaam entitfypsih deficiency,

[ elluno NSAlI Ds, for exa
XTI 5 RGP b TBE A gangina pcions, antchiR BaRIEAI fegeperptipn,ant
cdsnliuntpyt AitiphospASIIPFDS ntdOma Skl rédepror RyPefbeisitivity meuagmmc and

| ement |nh|thors adren i C a nts ch
pe]nﬁ :itlfag?Lgywnf ﬁogﬁc ﬁacfc 'P'?IQ“ b? %Ngqr 1S, arterlovenous
figtdth, Qlax RS SriglbtillaGon(Nistalne@ or ox]ysh@!) Qmall Réder, dfidentriifar block,
p38 or MAP k| nase i nhi biro I'L-113 converting enz

B el hiympherpa; bonegraft rejgction. pgpesmarieyy eansplant ABMT) rejection, budle

brafthibRick BurkitWd¥npomakBaaS @ardiab hivhyitkihiss, cardiac stun syndrome, cardiac
met al | gpr ot ei nase_inhibitors, sulfasal azine,

RO W@ﬁ'awpéthyaca@evqhﬁ@waaawéﬁmaf@gaﬂoa FR§PRRSe Gartijage transplant

refeEHBACdrétRBar0R AR e MRl ABbAD Ectebe AR Uit RrsCOHaBHd Hemultifocal atrial
receptors and derivatives thereof e.g. soluble p55 or

taghysardigrehemetbisrapy associated disgrders; phromicmyelocytg leghemia (ML),
cmﬁd le&fHoﬁéxﬂ RehAdnRY i flanirhatbily pRoloBied) chrlahrc IfinphbdytitIekBhtia (CLL),

Preferred exanpl es of therapeutic agents
chmw ‘?h§FP‘i“d 8“‘§¥9P%‘3’ disease i(%omnf ghronjc &%ﬁﬂaﬁﬁ%{%fmw&fqﬂﬂr@ml
ca(@nongtla)ngegnjv} hedrt thilure, c()ﬁﬁ(ﬁotxv{n%la‘)onﬁ& d@%ns tc@l“p\hﬁlonale

nbi ned to include ifiteriew- for exanp
copqmap anery diseaseh Erentieldt-lakgbdissase; cu@evetniesatws BEPBIS cagnc fibrosis,

cy@&cﬁfeﬁﬁéﬂ?" a@mcmeu%%rdefsomﬁmh? I\%ﬁsticﬁ‘h!e &maﬁngaé.seases dengue
caspase- 1 inhibitors i nhi b ors and

peieifexer, dermetising dermgiplngicaqaditienssdiabgtes Sfighsien elitus, diabetic
at&%&lero& 8iseabd, Miffuse vy b()éy\éﬁgea&r difaled BhgelBE @ldidinidPathy,

combi ned with a ents, such s al ei ntuntraab
digprdensofi the basal gangliay Pavn's Byndramedp migileags, drmgy inducedymgyeapent
dlm&i@ﬁbﬁ&a ibg amg£ ahfaﬁ rbno@k efs dgg ihé RB&kore @ %ﬁsm\n@t eczema,
ai nrmuhoki ne .. ABR-215062, Aner gi
enemﬁlsmﬂélsls @@e@r@ﬂs gmosgw@semmﬂwmtem:harwummfﬁ@om
rgﬁ’#on;bl £ extrapgyMniilld] am&%eﬁd}%sﬁwsaﬁasﬂmmmag&wa

HC, CB canuab|t|0|d avai | s, P- 8298, i nesoprant
lymplabistioppss, fes! fhymys le?%ele%lﬁt‘|Ff!911161°Péé@15‘9<fP“¢“°"a' peripheral
ridRhll dRQelers, RAPAIQYRIS, gddighhREHeIQR@ic AlckR bloARruld A8phritis, graft
: ( RDP4258rs #NT ﬁlsgt agaag?ngaéhﬁelc Ct el‘%l fl uno?ﬁllJ dels &
rejpepnlﬂg pg)zorg{uf ?ﬂ qSFH?t gra@ negntl)g‘e $palﬁ,t%‘6 H?Sétf V§ SERS&, granulomas due to
nnﬁé@ﬂlﬂh&rganTﬁxslﬂ@@Qell \Qul?é]mu HdlleR&d&i-Spatz disease, hashimoto's

Ant egran ELA, Ni I I'i og a%) i nterferon gamma ant agonl sts

thyfRigitisy hay feyseart ransplaps rojaesion chegachsomisesis. omadialsis demolytic
urbIgie syndvbrhé/MorRoMITR! tﬁ@nﬁscytctpeﬁa?&y&ﬂa %e?fﬁ:ﬁﬂﬁg% ﬁeg,anmm) His

W th which a _conpound of Formula (I la),

bunge srhyshmias \JIV) infsetion{dlV, sapeapethyHodg nBélS@%ﬁﬁsﬁ!ya@bnencv)

méVealehtCtBsdrdiPs, hPper Ry r8®Rbrsl RypelbdsitiRaty YhiroRitis, hypertension,
i sqsor bi de norjonjtrare, netoprolol succrnate,

hygpldpgiicanovemaridisordsrs axpoﬁlalamwa%mmaﬁeffaP'mxr?évﬂggwalr"fopathlc

Aahnéohh aAxeedse) hmgamh FGIHOGIQW fibeoRE nBbslHy rAlldiktddr c3toRoxicity, Asthenia,
| opi do. grel isulfate nltedlfgl ne, atorvastatin

in Bﬁ“E SRIRR! TRASE U ATORRYe Hiflammation af shenop ipfuenz] arjopizing pdjation

exyp&dust) &ﬂbb}cht‘@:vdﬂis%ﬁ‘ib Reuritib, QRhénial Rperfiéidh Gy Osd Hemhic stroke,
car,vedi |l ol , I|S|nopr|I sp i ronol act one

Jurgpils BEHPRIPisarthays. wem&sag'ﬁ%m@au'ﬁraﬂ“@a%Kaﬁ%sa%)fa&oma kidney

trangp1An® Fdjdctiof NEpIGHR AL, 1dishnSARE TR prék§ PiRSibrS of Biéiceicospinal system,
val sarran, sotal of hydrochl oride, knofibrate,

lingdegha, Hygsaransplanbteistiof lyRbedsrmaymalsiagmaligpant Lymphoma, malignant
prilthydrochl orothiazi de, fel odipine, captopril and
bi soprol oi furnarate. 10Non-limting exanpl es of
t herapeutic agents for ankyI05|ng spondylitis with
whi ch a conpound of Formula2f1), (la), (10, (I11),
(1V), (Ala) or (NWcan be conbined inciude the
fol | owi ng: i bupr of en, dieloferiac n1soprosto|

- _L_.___
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nmoxi f I oxaci nHO, doxycycl i nebycl at e, gui ti fenesini sd-neti
or phan, ephedri nei codi chl orphenir, gatilloxacin,

wo 10081b76bkene hydrochl ori de, rnonetasone i nnate.pcT/US2007/025602

saline:tenml xinaforite, benzonaMe, cephal exin,
pei hydr ocodonei chi orphenir: cetirizirie

hll;tideytbﬁﬁemlgmhmel,an@h@ meh BB tdeeéniaf rhaaboli€/idiopathic,
m&?rg{?elf lge‘%g@m 0 E' H@g{' g{s?eg clhsor e(le_xr%r{;ce po%%&%%e tissue disease,
msm%ﬂﬁgaﬁﬁﬂo@hﬂ* ﬁﬁﬂﬂ)ﬂé’ RHIYBILRE, mlﬂﬁﬁ@ @fs&a‘?ﬂs'deé’éﬂ&r@dbﬂé'{Mencel

terbutaline sul fate, epinephrine, mnerbyl predni sol one

Dejrrinenmt pofpssihisPeagerand Migchatiogioseph) mya?{kﬁ?la o PRgobacterium

a\@esamaﬂa@eslumfe edranesiirh eubeﬂm;@ rﬁyerodfgvﬁ’dac Jdlfbrmh Imybcaad.aj
npound of Formula (la), %

m(ap%{aondawcerélaé ipltsTHe disorders. ma@p Enger)| REHIORY: neavatﬂ&b@mc lung

disdabe, AdphRRE, abprecist héﬁrode@éxﬂah@@&x&éaﬁ@s DieRiigbific I muscular atrophies ,
salneterollflutlcasone al teroi , satneterot

nepirapEniSAE T, mp-hmlmwrm@maomtuem of wa abfogippabaorta and its
bramt@es) Bodulsive At MR6ALKS, okiPthbpyR bRHEIMSRHId AliRitR Ot MR /vasectomy

succi nate, nont ehi kast sodi um budesonlde fornntero
fe("ﬁéﬁ arogedures; greanqeeAly. @sleeporesis; BANETgaS trangplans Fajeskian Mapereatic
A RIrh PSieBpladie FRlafigRAY, pithflyroid transpl
AW O 6350 JafiR IR G "SFS*S?‘?R R BiallgtRKY, pafidlyroid transplant
refectiops pelyig inflappatary disense persanialirhinitis, R'f}'c%r'i"l"“rﬂﬁ??%ﬁ geripheral
atﬂéﬂokécléreif@diéeﬁsez%Aﬁkﬁk@%&mﬁ'&%&d&s ﬂéniﬂﬁhﬁ%@nﬁﬂ@ﬁseanfaﬁﬂém S
ol i deAnent hol, " chl or pheni nt m nei hydr ci codone,
PrISHIAGYSHY @FiB BReugigpiRepneumagie RAEMS wgomedml@empathy,
rFidoﬁ{éFdlir addckifopfatt: goﬁ'ﬁ)ﬁoclonal gammopathy, and skin changes syndrome), post
t-epliedirinel codi chl orphenir, pi rbuterol acetate,
pqaﬁlﬁlpb Pn@éfqupep%wamawﬁr@mef Rast-Mi eariciomysyndrere, greeclampsia,
Proetsivéi sHpthilicRBTPERY, p@xﬁxaﬁ? p\fﬁﬂﬁm ﬁ)rp@hénsx ation therapy, Raynaud's
crlornilast and roflum imting
phenemgrion gndydisqaiee Rayrand's @S@gze Refsums ﬂlsmv rogulan ngrow. QRS
Wﬁrﬁgu&gscﬁﬁf ﬂﬁie{'t&s{ou re érhf&‘)on unjlngyl l)esmétlvy)card(owﬁ%pﬁﬁy,
. 1Vb) can be conbi ned 8 | ow ng
samtr@s fs@mﬁermamaﬂez@oreprﬁeerw memoﬁmb@u type seronegative
m{%ﬂi{lﬁérs‘ﬁ&@él?ﬂ@ca%eha Ll@ﬁ RldgRIrQuRE sk Jhan%%@ Gyﬂdﬁinﬁ‘ed small
interferon-al p: ha-2a, pegylatexi interferon
bavieh a1splant rejpriion -olid fusmasy. spegificrrythmiasgspinal 4tmwplnpwebellar
degBURRRKY, Qt?ébltchcc@thQoan' Mﬁﬁ‘Ma‘l i%'sn%h&of@ﬁ‘é ErebbillIBubR S
Maxam ne, VX-497 and any ounds,  that are used to
Scleresifg nﬂwﬁeahhhtefuﬁwcpm éxp&éﬁ the catpiomasepar sygemoNtagic
al{aﬁﬁ&%sssysdéﬁ}é RAIREATEspoh ANy R GHhéE §§s?emuﬂ>1§¥t j¢dnil€ ARBmatoid

(internal ribosone entry
“Phé‘ﬁs'l'f'?ﬁ"tqf ﬁgBe‘strra]ebﬁsglsﬂa% é\r@rp'wﬂsles %@@m@ thgpmbocytopenia,
kidiep Riahdpan P&uummw, FAdR! 95d 81 Wypbid ﬁéﬁi‘vﬁ eﬁcﬁﬁmﬁiéw of
togklnke aﬁ’( tsrtuaemrrice! ||1'3Aﬂp i ?Yr t&mﬁ *(vb)
h)ﬂ’ﬁﬁeﬂﬁélvﬁbnﬁﬁth@%ia"«%l@' RES B, HEOSTPRE: lF’cb‘faF'@r\Ma yhar #¥§® varicose
ve%?sat'zﬁétﬂﬂﬁs Ivefous AlsBtL V&l ous hAdnRddkis, J@ﬁmc@hrbﬁﬂri@lﬁl%n, vxral and fungal
uifate, di i goxi a, gamma interferon, met hyl pr edni sol one

'"%HO@U@@' eqe%ﬂm‘z@ﬁaa?mw mepigYisrYigbassogiajed hsaphagocytic syndrome,

Wéhﬁf!k@gio\‘s(&%ff Eyndﬁapdet WIRGh'Y diseadeORograll ¢djQRBP §1RG BkEAR or tissue,
i prarropi nin brom de, actinoinycin d, alteplase.
and\diseassS tomRlVing H)3PRTRRRALS vasen)uTzaenAer sxampledigbetn tetinapathy,

reﬁhﬁpfaﬁ\& of pr@”ﬂﬁnﬁhiyn&o?&bzfl AbvascAiryeRIN B H%he—reﬂ)a@édarﬁafc'ulém
hlori de, alarminv.lone acester: W, iacrolirous

e&ﬁff%lpmd infaqitids hemangiomay ia hpwambringsphaddifien. Reghicemapunds may

b 6ERPRARQA eaintent SFiRtdels ad tRMA! {sEite)] rbfﬁx@ibmd dxudates,
Non- I|n1t|n9 exanpl es of thera eutic agents for
B

inglidipg fo examp maqu&atr F@Frﬁm\r\/r‘fthPf%!ﬁfi"dﬁa aC%h'ﬁs) Y- GuIErseRiTAt LY
(), (ia), (IT), oW (TV), (IVit) or (Ali) can be
conbi ned include the follow ng: aspirin,
nitroglycerin, netoprolot tartrate, enoxapa,rin
sodi um heparin sodium clopidogrel bisulfate,
Carvodil ot, arenolol, norphine. sulfate, netoprolo
sueC|nate marfarln 25t|cu|E3113 I|S|nopr|

o . .
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WO 200KM 1 5. PCTI US20071025 112 cal ci potri ene,
el obet azol propionate, tazarotene, inethotraxate,

wo Jobs)eebsoni tl e acet oni de, a[etaso propi oraiBUS2007/025602

hascne i prop augnented, fluocinol.one actuonide,
acitretin, tar shanpoo, betanethasone videraie.

disfsseéyaaenR (ARDSH peolifdraive dnomiefl sach as restenosis, fibrotic disorders such
ranDX|nedeutk|noIorte hydr.ocorti sgne vaj erate,

asrhea%ﬁar*@ﬂa padptherosclerpsisymesangiqlicld roliferatiye disgrders sichjas

glBenioReshiiah, Qﬁdbhﬁd fephidBAtRE @AAgnaAt MiPhHBAEBsis, thrombotic
azitkronnycin, drocortlsone nnlstgg|2|n formul a,

mw&areoaaéwyn%ram aed elpmerslopghietnieyocar enesis, Coronary and
ce@ébtnu QHIRERAE, iscHérie ﬁh@taﬁ%mg‘éneﬁe 2 i RRdthiak&eAison ‘hﬁ@t lp&ptic ulcer

met hoxsal en i Smuth zutigall znoxjresor,

H?lrfemﬂr Friated diseossevingllysfndpeed aﬁglem%fb%der% (rv-Fukase syndrome

(POEMS)! § reéaﬁepslaslaéﬂoaiéhb&ha%m Eht s@iieh febi, FubedsisORbisehiane
pival ate, coal extract, ml tartsaiitylin acid, coa

glayema and refinqnathigs isuphas thoss ass%w%@*a@aﬁ EtinepaliyefsHRgpathy of
prlﬁatuﬁ@oiéelr@lﬁfed nfal:dlir dé%éh@ﬁhgr%recme%il InEfbus ¢ ?&t@rﬁ dRbrder. In

/castor nillna tac m ner al peanu
aqséwei thefe SPTRRBALAHbe Hepdias Awive agqRisEaine solidympe, malignant

as@ﬁésdvonsl-ﬁgﬂ] LikdB AR, Blnatsfiditie cavadslahd Q)IF errélﬁéerve disorders
cel ecoxi efacep

inflixl mab, c clozgg rine,
sugh ag thzratdﬂypyrplaﬂaéqsmcwm Tavg| siiseass). |an6b§YStSF6wxas hypﬁlvasculanty
ofNkishtitrbAa Bhaidctetitic IS Xéﬁ@ biMtiah %f\i@érﬁ‘es(s%n-mhﬁ\ﬂesyﬁdrﬁme)
agents for psorlatlc art itis w
at@cnoh'ﬁxﬁglc kigingy digegsa-sifpcs suecj])dlsqueggequl(q 3 Brol 1f@{a[np|) of l(l(pog)vessel cells
fok bréPuPdndf\hiedadi® conbi ned include the follow ng:
nethotreitate, etanercept, refecoxib, celecoxib, folk
acid, zul fasal azi ne, naproxen, | eflunoinide,

Bﬁ%h@ﬁﬁp&% ¢l one acetate, indomethacin

ydr oxyc %@lne sul fate, predni sone, sulindat,

bet afenpoisgyel rrpple 0.4 123 ¢Bh (11, (TY ) {IViak @r£RYR) of the invention can be
us@® hI3RE bEHRbMbinantith aﬁo’iﬂef‘fﬂéfaﬂé\lti@ RBent 36 &L BhclSiseases. It should
di cl of enac, dinetlayistilfoxide, pIroxicarn,
begindRistoed that the gpmpeunds ofthe invension srM be usedalopg P isrqombination with

an"Rddt¥nRY S5l 2 omherarpelﬁ#euarge&t kil eaddlhb.l.mgm beRgi sdidtted by the
cal ci pot hene, cycl osporine, diciof enac

skallsdiagtsan foRits byanged prpose.| FRseraranie-dke additiond) agent fan be a therapeutic
%Hd éraﬁeeo%rg@h Ghs Sbeﬁlg WRRhN{cORERN BR, difMEH BB being treated by the
I a

itartr I buprof en, risedronate sodi um
compopngd ofithy Pmem tnmrts'ga anh he additiosnkpeerhalsg, can be pa age9t thatjmparts a
beREMid] Z4FiBRE to the therapeutid\Uhipobifidd £.BY aff %géﬁ? kifap aﬁécts the viscosity of
therapeutlc ageifls for restenosi's w
the gRrARASI@NOf 25Fornula (0, (ita), (11), (110 (I\o
( EVa)sntila FhniflR) b aieREool HR tHa&SmbinalistdSvHidhearé & BeOMEIBSEd within

sirolinmus, paclitaxel, everalinus, tacrolinus
thisgnvegtian arg ,ql;ps%gg@tamtﬁ%%ﬁd for their ingaded) BusROSS- n'&he agents set forth

be@aaaaaal.ﬂ&tr@ﬁvetieﬁp@p@sug hrfd 70 Bfirled wbesmhﬁédl Cﬂle%ﬁmbm%ﬂn@x Pwhich
a cog%oun of Formula (1), (la), (10, ON (IV), (l1/a

arg pait PYg)is dyANtioR. €8s the GompRUndH 8f thecPressy iygnHgn and at least one

addIShACRERREIeRbd fbhithe i 95@&@ ThOt&AEINdRN can also include more than
cycl obenzaprine M3, rnethyl prednisolorte, na.proxen,

omsrdfigapAl G, e-Hrioctidhree naditionabaasnts ib R cambinatiqacie spdh, that the

forAddtRaPSdifon dah BEdOHNIstihENdel BRLGSE acetate, prednisone,
codei ne phosphat ei apap, tranadol ha/acetan1noghen

et Vielsredcompipptipng ate-ion-sterridad gatininilapynstory diugese alse esferred to as

NEXIOClhier | Bludedi drh @t eReCibap@tenm aRAPSBEhed combinations are
dexanet hasone, ear.i soprodoi ket orol an tronet ham ne,

corticogigrols including P@é@f%{men&pﬂqgﬁ" knpw aidareffeqis of stseid yie can be
oxyccdorte MCl, tizanidine HO
diclolenacandii|n1ardsoprostol pr opoxyphent
napsyt at el apap, asaloxycodloxycotlone ter,
i bupr of er i t hydr ocodone bit, 28r amadol HO, et odol ac,
pr opoxyphene HQ, awntrlptyllne MCI,
carlstlrralotkodelne WD 200/076356PCTfL|SZfICW|ZSSft2
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10Cei | eepa. A conpound of Formula (1), (la), (10),
(111), (1V), (iva) or (1Vb) may al so be conbined with

wo #6kssesuch as sul faaal azi ne, 5-am ntisal i cyloTU6i7825602

ol si dazine, linuran0 and agents which interfere with
synt hesi s, production or action of proinflartunatory

redutbP bt BRSH Slinfifht@Sby gérmgf BE sRYAATRbR, reuiiz@ 3@fen treating patients in
i nhibitors I i ke 1L-13 converting enzy {n@rlnhl bhito

combipation ith t %Sl:%FﬁSBﬂWdagSf"sﬁssz ﬁma&on(lqts sa)“"e"("f'l) I\?on-]mutmg
exﬁ I):s o( Jh&ﬂapelﬁl@\éﬂéntpfor (hehtofPR#is WithowMeae 8l c¥hbdund of Formula

naling inhibitors, for exanple, tyros

S
D s @ TR by QYIpr (YibaoEthe; MvRstiont Bingha cimbiard mclude the
foﬁ&%h%atzj'tgﬂnmhﬁﬁb’ﬂs% antltﬁ?if]arﬁﬁﬂélﬂ?gI ﬂru]g@ TesAIOS, clu!hubodles to or

anti bodi es, anti

t
anﬂge@ﬁpeﬂmhpraﬂmawwﬁmea of grpwtty fagtprs, fopgxamp {eH%n Ileo I -e I iL2, IL-
3, W va -9 I)- 7R, he. 1§qnb15nﬁ,duWIle' .52 ﬁ{ter?e%dsymmlflf GM-

ant 1 bodi es. or _exanpl e, fonotolizurriab (anti

CSHatF G oy, PREFan8fT- k@é@ptﬂb\bﬂwécféplhermmﬁtlmb@elﬁ s, Coﬂ@?ned with

anﬁml t@ ceﬁrltnlfacjel-m(ﬁecfufég%gélpﬁs @ﬁ@' éﬁgy cbh dCﬁg @ﬁﬁf) m@%DBO
surface qgoun For mul a

CI?L}() Cq4|sa5:D6?,| €p8o @371 1)) cqsp\gn 2( | ICT(I.{A‘/QI) theigJigapds gncluding
CHB4aY oMcDaoL)? 394 (abetinus), agents that deplete or
inactivate Il-cells, for exanple, Rittaximb

( ant]fre@})gcbcgmmqg@gy?f thexppqytie ggeits may yarferepptdifferent points in the
aufShinBRdYahd sdbggé%l@rﬁt foeRatoty hQhdE I\gl@f%h‘éd é’kral-ngfles TfRElude TNF

anti bodi es, Per Publi‘cati on

an@zm&%kmhmewummm;l JTNFcgnjibgrtics, D2EREGREMIRA™), (PCT

P pﬁ%%%'l:i\l lIEKQR)} WOE@E@B\%R%@ QRﬁNﬁéAbENﬁRéﬁw SﬂnQnd soluble p55 or p75

TR niseEars o den vkives cthpreeks o FTSTNTRHG ENBRELTY | oo pSSTNFRIEG

~(1£&?&g{j,|”%1d%)6 Tl'lﬂ‘t'oc 9 E{tlﬁ aﬁ}ﬁaea(ﬁﬁ% 0}@- Eﬂnﬁh?ﬁ{:l inhibitors

conp e pharnac ogl actlv |ngred ents
(Ingertemicind -convating rrymedishibitors, hllslklh\mﬂt may beeeffepeve for the same
rea%gﬁn n 'Cﬁl?}e?r SlgfeHQd Céb'ﬂ%' l&ﬂ%ﬁso cmdg hln?er?lgmﬁ‘r 1. h e&gp%&ﬂe} Cprefen‘ed
Known reat a di sease or condition
combmmprb@eb thep@apmkey Playere ithp ketoimuiyna respense whphmayearct parallel to,
i on t [

i 9 ARG S8 G Syl G b, 212 amagoniss
mdudlwuatbanttlvbdnas:m solubkerILrl@spepwes ot B.- \ibikdiog protems It has been
sh@xoﬁ u@P‘ﬁL 85108 m-lﬁtl{a@& ‘Btérﬂh@l} %{.ltgtﬂalnc{ F@Q&&H Ghé Qeombination of

t vascul ar 5
anrasemamtbp@nmmbemm Isffcctm pYeé\peomer priaferted combinatipnodre non-
de?ﬁﬁl?a WCIQ@HMQ)EKGH' 3"& &ﬁér f¥err Engﬁﬂm%ﬂyﬂuq d@hnth uég)ﬁlsts of the co-
nvent e 0,

Ion can M ni stet ed prior seq
stipyulagdryrpathwae GRS (B X or GRS Bd ) drichidinig @hMc@!nhlecmepwrs or
an& G3&1higas! Chever course of admnistration is

appropri at e. The additional phamaceutical agents
i nclAdempdyad ofFermutat (DWEr), 68, (IH). (BHt (IVedu (N of therinyegtion may

080 TRt i Nakll i, . st uptasaaaine,

mesglazing , olaplazine stnlamqnmme/ m&rommgmumt pengillypine, aurothiomalate
A lal r t h s

(\dﬁtﬂﬁhg\xfap alxcl% hQI t fza Slbﬁlfdgép c%ﬂ'ﬁcn #\%ﬁﬁé&&%ﬂ%&eﬁ? lnpz!ﬂg&) atid local
injeetionbi beta-2 adFenQreSanE agohists| sdbwtamali tesbutalinei sdlinbierad)y xanthines

a T S
R PSR 50, 2P Poaafe. RABMARE, Paalef rpconium and
oxétophvay, caelaspoiin.cfK506r rawnmuglmcppl@hblyte mofetd); leflneomide, NSAIDs,
o . g e
fo BEATOIE, TRl boflcadbifitds Suchof BBl lonosptBEi-ARaRS nhiicors
adensayinsr agonisis bintithrerabdtisragents, @ﬂmalﬁmeruewablmn aéweww@gents, agents
greater reli deetrious effects of a hyperproliferative
di sorder, angi ogenesi s, vascul ar |iyperpexneabi hty or
edema than the adm nistration of either substance
alone. In the treatnent of 2Rlignant disorders
combi nations with antiproliferative or cytotoxic
chenDtheraples or radlatlon are 10i ncl ut huf |n the

s o o Y " oy e ~ o
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Suitabl e routes of adm nistration fluty, for exanple,
i nclude oral, eyedrop, rectal, m nsnucesal, topical,

WO IosnTessest i nal admi ni stration; patenterat delpvB0U82007/025602

i ncluding intramuscul ar, subcutaneous, intraxneduilary
injections, as well as intrathecal., direct
wihidhr inteefeter withi kighalling\by ditaiTittnatdriiich@RiaES sueheal TNFo or IL-1 (e.g.
|ntranasal or intraocul ar injections, ) .

IRAK MK, e PR orMAP iigase inhibitersy, verfingyerzyog inhibitors, T-

cE1R%iBRNlidgARbRorS Yith lab kiMaseTRRBRSrs, rheddlloBroiiiis€inhibitdrs, sulfasalazine,
injection of the conpound direct In}/i i nto an edemat ous

6gereaptqpprings, aquptq;nsrgé:ﬁ@‘fen@ﬂg engyne inhibitorsesalyhlecytokine receptors and
d&wam@s%ér%f (e é%wbi SR 5 TXFEreBipYor5HY me a&rwantéaepnTNFRIgG

n a targeted drug deliver sstem for exanple,
(Efﬂ)fan'{ iapd 3 Ge (Lapercepthin GBHY&‘L isH}-1RH) F%@@e@t%ﬂammatory
od hen phagr pac c c it f
Cgrmélg%nt&lghventl o#?r% h%eﬁanaﬁyu gc?db(rj eg | ﬁi’a éﬁ%ﬁﬁ’g?' tﬁgt@ acid,
hydgoxychlordquinn owrifate, s gofedwlb;remr@bt c orlisrab,omaprongnxi mgdecoxib,
el et ' ; i ing .
SO, VoS o 500 S A B4l o
thieroalats s easpir®5 Phriameinobone | cattonidsp psopoxyphend onapsylatefapap, folate,
n?&%ﬁ%?oqﬁg,gﬁao%ich ﬁ&?ca?‘[ %?ogpltac dlcnyfgﬂgls%u&h&sapm oxycodone HCl,

n a ebnven i bne’ or
hpdry@idgm@ltmahﬂe&p@c cbqiofahﬂcesod&mymis@ﬁw@l?%mnaklma tramadol

2 .
A RIRR A Sl oS0, gty o
pednipdonmed s morpthmep rsekﬁaie!,athdomev\hwdwcmanddoe indemekhacin, glucosamine
SlH é}{oﬁ&%ﬁ}ﬁt aé_j ineFI)i p lfaﬁgggﬁ Q%éog ﬁcga%gtgm%gﬁenyglﬁgatadine
0 cHos )

e route ni's |on I'nject
Hﬂ‘gemscmr@tol,t Tproxesy eoduurmmmyazebuwckmhazsphméq, rituximab,lJLyl TRAP,
cal [ :
N REHEAPRGOR SRl b SETPAS Rl P18 AR S, avi-
S88)f VXF74OF®oﬂnm1muKb$&ﬂ Gloa1801 s tda Mesoprampe n Btefearetl scombinations

R RS B 1indifl ol i Todfali TETE SnchiliafP Bl caces,
cyatosperirstand antoiNFahtibod@spoeaied abown be f or nul at ed

d i t. . .
rea 'l\*o\lx R%‘:mggdg?anq)les fatsngrg e %ggﬁse?gétl&gﬂm?(tﬁrgm%owe}] d{Sﬁ%se with

phar mace e cafri
which a cgmppund of Fonmleﬂhkﬂa@, (I B oY b (s onflVbhef the invention can be

oM iirf&ﬂndfz oth@efaﬁcswlgg aslfdgnoasﬁet @Phﬁ@fal gPvth SfacegP! P! @fdsteroids;

capsul es rrices, susp .
CMPOMB shifdsalazific ranumahhtht@t bwrctaytoaurpm aathlonrmeb@etromdazole,

RSB BLERCRAEIRAPHERAIAL HRSRLAL BAGkHRE Bnoce
inhdditods; Hx¢ irgeptot antargpmlsnsrmmt-ly. @rmmuhclmgalannbxxludst antnglL—6 monoclonal

{ 1.U I
G SR e Dbt e
ooamay)axgrs&f othtellumaBielytokine £ orcgtowthi fandrs, far egample TNF LT lL 1, IL-2,

rtigular, fid l.er u j
i BB bialt dbrS. B PP o Ol by 48 POCRCGT surfce
nmleepias such an€D2,CIDB, £D4, CDB, ER25)GD28, GRBQ, €IBaCDHS, CIFOaCD0 or
ttlet a'ilsan‘gﬁ,{ :gxgﬁﬁ%t al Ch%yg %ﬁ%&@esﬁﬂo%h ra (rerlygitnl nmyc%aﬁgnolate mofetil;
ldﬂ;adomndypﬂ‘tmmn;elfcbrhykarmﬁél ibupsden; Scmhmmnermds such as prednisolone;

ar th ul ose" and/ or .rolisione
pRSRRRIEEY hipint REposfies aBinifie R PuRIAL “teits(Bmotement
nﬂuhrtbrsaadtehergmrmﬁtsl agenesdwpich yinterfore wigh lsxghalﬂng ibg , praipflammatory

c%pgﬁ%gslturl{ bs Tﬁﬂxdor éjg gezgalclgf\g; ?\gﬁg]‘]g? L %gg Iﬁ?\?va\?(:;] l1\r/|1hibitors)' IL-1B

c6riverting bér2y 0 ainhibiters; FNFJ Ndonvdiiigd @hgyme QnKiBIdrS; atreddll signalling -
sugar sol utions may be used, which may optionally

contain gumanbit:, talc, ponV|nyI pyri ol i done,
carhop()) gel, polyethylene ycol . and/or titanium
di oxi de, | acquer sol utions, d suitable organic
solvents or solvent mxtures. Dyestuffs or pignments
may be added to the tablets or Nhgee coatings for

I L L = . I T ) 11 a
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The conpounds can be fornul ated for parenteral
adm ni stradon by injection, e.g. bolus injection or

wo 50081bfeask0us i nfusion. Fornulations for injectp@nusRyiSsoz

presented in unit dosage form e.g. in arripoules or
in nufti-dose containers, with an added preservative.

infifBfors QIRCA Hih38 ThiBidrst aI&au&ys@mB@r,Hﬁbﬁﬁs SMFREASIS NZathioprine;
sol utions or enuIS|ons in ol ly or aqueous 15vehj cl es,

G-ssEraptapUrinstitAEIAlenyP APYETDE 9nze(g@ﬂv*§blsq5% olyble cytoking agcgppors and

dedivalilel kifekddd (88 ds’o%le%ﬁﬂﬁfp% RERREG s, sIL-IR], sIL-1RII, sIL-6R) and
Pharrm ceetieal fornulations for pat.nteral

angiinflappmatory eytekingsie b ulied, Henl@dhid 168+ L&qnérmﬁﬁe Prgferrgd exapaples of
thEAPRALY td f3r If’)’?éhﬁﬁ aROAsH QiR WiHdhd caﬁgﬂhﬁd & Frinva (D), @), @D, am,
may be prepared a

pensrons o € active conpoun
(Iup pif\(npror &EVb) carl he comlanadi mdu@u@:p éollowings TNSLantagbhiets, for example,

aIIn'-ﬁG’P Ninlib&i&0 DE%VF#&S Pﬁﬂhcgﬁ&lt Nof Swptn%fﬂ% f ﬁdﬁﬁﬂ%ﬁ) CA2

ch as sesahe oi | n aCI ester
(WWMhyCDBI 5L, eTEFR{Ig I@hglwtsl de’éﬁTNﬁRItG p@ﬂ%RELTM) and

pf@ﬁw kﬂngr%%[;tﬁﬁ) M HREE i {f c})&?ﬁi{?{ﬁ?&é ak\”co?ﬁﬂ%ﬁﬂc?@??ﬁmuia M,

ncr eas € VI SCosi e suspension
(I9s (B dIDM(Bay (¥ey e t(FWb) oanalbleuiombmed swittb certtgstegrids, for example,

b Suﬁ%ﬁglag%:ehﬁﬂ%ﬁlasgﬂe gl.n?sa?a 2 9%‘\}% ﬂi%yhcalxc?c? o%%[&%%&e,nand agents

lzers
wt_noll tnserfére ywith sstﬂkh;Stscmcmmmlgf pmnsﬂakrmwtdry) rcytomes such as IL-1, for

RaB Ty Pribrurk e PR By a £ piiine s for

exfaﬁplec apobing WKinasé) inhibitors Lﬂ-hﬁb&;ﬁopﬂdh«ts{: I®-11e. r@sa]amﬁfe& rprddaisone;

%‘ gﬁ%d;%p tlﬁ’{yéhe '?fg’r"mﬁﬁat élgtl}yllpr?dél&spgpe Ssodium  succinate;
diphenpodate/aws}s seifatd) laperamidp dfydiookilofde; QfethaieRatt; Omeprazole; folate;

cip st B IR it PO ing o hydrochloride;

fliRinafide;t meftodidazblee thimervsdldblio nsidf @hclestyrrdinplsantbsel) elpyofloxacin

g R Bievaliih ARG BEps R DRAEPSTie: EHRJRm dydrochioride;

oxyddidont StI&Cweﬂayunop‘hﬂnantpibmanaz(xfeor hydtedtiidride; sodium  phosphate;

soRE PG i  FERRf) FotviarEorbt BERGDIRRGF b depsyiate:
h)fdﬁfCﬁﬂismeednUM\tlthn]ﬁuj bﬂbﬂﬁld&dlyﬂﬁﬁﬂ Cbodéxnd’]pﬁbsphﬂm@ap colesevelam

t I f
K SR AR B BB SRl i SR e
incdefeionghmwas, for exanpl e, as a spari ngl y soluble salt.
08/.076336PCT/{ US O 71025602 I f .
b NG RE- S aRles 1o oot dconyrafos JAPIE S BTRs i Svich o
caondpotideofi Forawnlai (D (Ia)s (H) mls OIVE Va3 w8 (I8ib) canisr ¢dibinged include the

enzyl al cohol nonpol a urfac ta
TofSPEE vy CRPBRE CTRBIGRER, - adFIPraialol o fgahioprine
cy'Eh:@hdspmduH@ Ndycloypotife) MthotkRatt; hf—aMRDpf‘r%r&O ltiv@iding Vifteiferon-Bla
VP!') is a solution of 3% w v _hetayl alcohol, 8% wf

(AypnBis Biogspl insertegaprf b Peiaserop@h ChisnBeriext onterferen @) (lptgrferon
S&%yﬁwowelnmmla ‘f’.@l@a WIRLAndtR/I&S) Yﬁ&ﬁf&'@n B A 3P ISt Pnhale

et hano The co-sol vent system 5W consi sts
Therapewivskli Pegintarfaron @i t2b dEm/@emrmeé’Ipughb \A@Dmlymer 1 (Cop-1;
Th| e S h
C%p%&%te 5 dTe\\l/ave A ar%?ac%uq %IIS gfu%él}{?% dgrlmccg I?)F el\'fag nglggrp (i)lgra%enous
mswpénbtdmadlabnhnm; petibodias toNatamagsIrIlsys oftduh;r pnmpoc:)ttmlom oogrowth
he efabl
foffofs 1 Ple FBiep RS TE DAY, 38, U B0 P TGP0 Lo gLo12 123
DLekailad, eEMAPfII:sGMFCLﬁ& FEFnadd?DGReAi @mppu:tdyodeormhle (D, (1a), (ID),

I t Y
ERHED. (R o SRITIRACEE Soried MRt &l b 2 REABE hBlccues suchas
I nstead of polysorbate SO the fraction size of
pol yet hyl ene gl ycol may be varied; other biocunpatible
pol ynmers may repl ace pol yet Byl ene glycol, e,q,
pol yvi nyl pyrrolidone; and other sugars or
polysaccharldes may substltute for dextrose.

Ar-at . e r

et
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Phar maceuti cal conpositions suitable for use in the

WO foserBke | Nvention i nclude conpositions wher epdr/iiE07/025602

active ingredients are contained in an effective
amount to achieve its intended purpose. Mte

CPREED3 ©W4l, DA ADYO! a0t Coas| gDes, f@mso \@@n@mts moscmo
an_amount effective to prevent deve

Chibo P8l o e eande h srpibymnidioEmilh b oS cBRe ) or vy

magalsehe doRibediwifht dgeits Qlich Rem@hbtrfade, v?c@eiwm& SFK5{)6Wﬁip|amycm,
w thin the cagablllty of those skilled in_the art

"Mglé) ate potetyl, 1 SAIDS, fopexample, thyprofsn, ¢grticosteroids such as

pRUMSEIHe, | phosyNbaiesieraden SnHibRFAPRIhdoGiAL | dporits S ah@BFdn¥Rtic agents,
dose. can be estimated initially fromcellul ar assays.

cqrpplerasns niphibitors, decaergicn agrots SRS avhigh i Wteslete| Withy s'gn%l'ms by

ﬁﬂﬂiﬁﬁm@f@}t&uﬁé& ﬁ&T‘AsWo@orCIUlC(Q afd A¥E NOIRN ﬁ@@tﬁa%tdr%AP kinase

range t |nclu3es t he Fex, geternlned in cellular
inhibitassy, ILt1Becopverting capwe mlulatorso HI‘AGE inhibitare SE-callosigralingl inhibitors
S%Lg{) tkgr?ars]c{,jl g\[{ﬁgm?s ! tmae}aflllogr%éﬁnrzpet cllnhlbl ol{sbI gultgﬂlla(%mea a?ﬁt“%grme 6-
mgeEhpipprirines, tahgoté@m @onvertingeenpyes mh(hitocsf scﬂultlo cﬁt%cme remeptors and

S X] h

SRR IS MM BLR, ALERRYITR 6 s
arffiieffaninmit@y opbdkioes (e gnllh IL46ALLI3 alimrrGFB}:c urately

dete m.ne ,usef in hunm

v eIt sh e o1 haes P el domi bl JiFiopis in hich  compound
ofFdrafalal (¢ (I, Y WD @VY, §DED of (IVbPéant leeombitiell adMinklade Mnterferon-B,

intact cells at levels that are safely achievable in

fog example, THNE Hegnd JENB1 b £oparops. F%‘F‘P%°‘%§§Pﬁséf‘@?‘§“?r6 for example
mWBrsWﬂ:tasle Itrlemhﬁ)ﬁmo'f'lqﬁ uﬁlhﬂforsr aad hitfboliids &PCD40 llgand and
.amel ioration of synptoms In a patient. Toxicity and
CP@sapentic efficacy of such compounds can be
det enntaasbuly of trpah dapNeh ”ﬁf}e'éﬁbcﬁlv)p(W‘a‘ﬁGW(ﬁ%)' fay also be
cel | Suites or experi mental
cqpehiegdnivithn ggantfe suak ammemwmb,edrqne@eol( rdag)zuarﬁbp tijtoxantrone,
xdHprodsn ( RfFr&hlonYeE - IRgdi, ARREXiabRhte, FARRAREDL) - sitdabidol, a-

dose rat1o between toxic and therapeutic effects is

irpgnoking rMINEO3.i ABRAJEQ6% neraiX M dhemekipg saceptgr amtagapists, BBR-
21Rt 'é&la@ﬁ‘éﬁf@e@PMI BanfekD. (11.?o'§omé" &Baﬁfﬂgﬂe@' titbiadftone), THC.CBD

thera eutic indices are preferred. The data obtai ned

WPF'@R%“P%@"‘%IMBB@??& Hﬁ@a% (RRR# lambn@n) MNAdi 1a sardiah-Geeceptor

attibBaly, | MedrBVdXU! itfeMdor ramgsp 0{2580SRBP-129%), um.m talampanel,
humans. The dosage of _such conpounds lies prefera abl

tefiflpmamyde, TGHrbrtaZe tipkimetidn. MLiArd antsaemisis (I9F FXample. HER- 143/35 VLA4
UltRRhied AntepRR-EEXNNMBIdged)! inferEroR'; amﬂmtaﬁxg&ﬁs&svandﬁm agemase

may vary within this range depen i ng upon the dosage
-form enpl oyed and the route of adm nistration
utilized. The exact 30 formulation, route of

adm ni strati on and dosage can be chosen by the

i ndi vi dual physician in view of the patient's
condition. (See e.g. Fingl a al., 1975, in "The

Phar macol ogi cal Basis of Therapeutics", Ch. in the
treatnment of crises, the adm nistration of an acute
bol us or an infusion approaching the MD may be
advant ageous to obtain a rapid response. Dosage anount
and interval may be adjusted individually to provide
pl asma | evel s of 35the active noiety which are
sufficient to nodul ate receptors of the SIP famly.,
or 111:16tDai effective concentration (MEC). The MEC
will vary for each conpound but can be estinmated WO
2008/ 076356PCUUS2( 3071025402 fromin rirro data e.g.
the concentration necessary to achieve 5010%

i nhibition of binding of the natural |igand using the
assays described herein. Dos¥ges necessary to achieve
the MEC wi ||l depend on individual characteristics and
route of adn1n|strat|on Fbmever HPLC assays or
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a) Capsules 30In the preparation of capsules, 10 pasts
by wei ght of active conpound and 2.40 parts by wei ght

wo R0s/bRG40Se can be de-aggregated and bl ended.pchEs2007/025602

m xture can be filled into hard gel atin capsul es, each
capsul e containing a unit dose or part of a unit dose
of ath-Memmgrmmnﬁlds of mbraﬁamb algents fof algind svithawhidtea compound of

D 0P B BvnseliRieh e Gousat S bF Smbine hdude the

followmgy ﬁﬁbi&\ Laiebglg#f0 isviirBi@e Shétonivd®, metoprolol succinate, atenolol,

PoI vin roI one nesi.um s rate3, . The .. .
metopiolpl %@%o P‘H% 1‘?%@35 é*ﬂammsﬁw@maﬂmﬂ?e %%SME dinitrate,
cl6pitlogiél ﬁﬁulfawgﬁlwﬁi&d atdt R Ea dcAdiGin} I@Gtaﬁsﬁﬁh”dhﬂdiﬁle, furosemide,

m xture can ﬁranulated wth a solution of th

mwwpnwemw gbndigptine PrepFrPlol Thydroghlpride, a?ﬂﬁYe&t'%' disipopril,
spASnAhRSHRERy dtbchibrdihizide SRASprl Pﬁa&k@aﬁddbloﬁ ramént feﬁo;{asﬁtn sodium,

of the starch. The m xture i;s then conpressed in

hepgin sdiym yalsartan; ql&yi@@lvlelédee %P@P’%‘%%E‘f’i"bﬁ'mfaﬁfdﬁg‘“m“

plassiint 1iFRSpRIVRYdréchRAGthiaffle, ?elé{ﬁﬂnhe @Qﬁt@p_l_ find@®ikdpYdlol fumarate.
compound. _Enteric coated tabbets abl ets can. be

pr epHPR-imisineramplat #daere@geq rgsats foranknipsing spABdylifvith which a
cdnRLiRd 8t FéHhuRADO aa;e@m (I, @ONVEVH) o (BVb) BB BEEontihddinélude the

sol ution_of 20% cel | ul ose acetate phthal ate and 3%
follpwingy |  ibupmienardiclofgnacy raiseRrPHPle IABFYRRL MgkNIcEm, ipdomethacin,

dicibferan O&ddc%ib e Tofecoxib, éulfaiai'b%m@r FRtioiekdd) Qiathloprme, minocyclin,
supp03|tor| es, for_ exanple, 100 parts by wei ght of
PredHinaenrirnerseptiied iiEmabr at ed i n 1300 parts by wei ght

of t NbaHidhtfizl A8mplePBOHEpLuYic RBsHRs fo BsthtnX With&vHié #e8mpound of
| nt o supg)sn tories each contalning a therapeuticall ¥ollowmg

aeiac), ()5 @B A dTV)a tMay or (i) sp be oo
alb&lé’r%mda%t%lﬁﬁm%m Idateliag éb%ﬁm?fﬂlﬁlc%fﬁ) %fbn@fe budesonide,
Formila (0, Qa), (E1), (Ellelgl (VE) as
pradnisone.sakimeterol xinafoate, [avalbyterp Claglbetg{ol gﬂfakeﬁgratﬁ? iurg,prednisolone
sddﬁl\‘r? 'th%a@r AHEOISRE adtishidd RcloBRMALHNE dplopioRdtt,a ipratropium
. (110, (1V0, (['Va) or (IVO or a salt
brpmeeoﬁmﬂﬁomm EBPEROH Liragetase, aPredeisaiententheppitylline anhydrous,
mbthPipleliiSol¥Rs olidh Hﬁé&ﬁit@eﬁﬂﬁ@@dlﬁ)}cﬁw » zafirlukast, formoterol fumarate,

angl egenesi si dependent_ di sorders, proli ferative
influenza “virus vaccine, amoxicillin trihydrate, flumsolide, allergy injection, cromolyn

sodium, fexofenadine hydrochloride, flunisolide/menthol, amoxicillin/clavulanate,
levofloxacin, inhaler assist device, guaifenesin, dexamethasone sodium phosphate,
moxifloxacin HCI, 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), (II), (III), (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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25di seases and/or disorders of the immune systemin
mammal s, particul arly human bei ngs. The present

WO 200887s35on al so provi des a nmethod of treati ngpeyEeSIObPH25602

hyper perneabi l ity, inappropriate neovascul ari zati on,
proliferative di seases and/or disorders of the imune

dipdopionie M vaibu@fSIPHCE efurdiddfide d afitfasdne abddiin, 0 bmaxicillin trihydrate,
qﬁ!glerapentu:atl ffectlve anmpunt of a conpoun

BRI i 1), coblasy ) | ( ramoictipigiavalgiplza) | oy ?‘Pf“ﬁ?“dﬁ’d“e“‘m‘

cmorpﬁdmaimnen@d:bt@ddh@r ita ofékﬁi‘i@ﬂ sbmtagmethmp%aaaeﬂne mometasone
t her eof . teachings of all referen

furata, mmadw{fm'(shﬂmahwre|Péf§uter|abtae=‘ﬁ=tt§ BifRhept lpef?@a*e terbutaline

subfale S trop IRl broAlde OfRSR)-fRfrRotérBE ngwa&@,ﬂumraﬁa fbfmmast
reference in their entirety I P Rece&tor<3|

Assalfenbimitng pamsles pf F‘}PB’PE?th?H‘?g‘S desHE Ve with H\Q‘"rht fpcompound of
F&ﬁiuﬁg(lpqtab @ml gny | drey, i éWh%R&QNHT‘ day b@sc%ﬂﬂSln(a@Prﬁf)ludén@le following:

filtration formats are in 96 we

Infﬂr&f@salelﬁd?aut |Ivt9¢@°wﬂm&m esInferfsrpnzlphat agangd. o.lnterferon-alpha-nl

pésgﬁfeanﬁce;fe@mphmarbegﬁhkd initdMRBonOMSHa 6P FiBAGid) q,eéhﬂferoﬁlalfa-zb
P;t, Siai Conpound stocks were made.

+ filgavin, psodegxpieholin/axis. alvs yakizie aFld@ymlfaéwSMmr@%a\fW%and any
cotfouhtfsi tRA aldk¥a m H@mmsua K $ntodrfioh "\ﬁtﬂiﬂeefo‘llSthgQargﬁs HCV

well plates to yie nalr DMBO concenti ation
pqlxmeraﬁep HEY pagrease, JiFFV h@irca% a9y HAVY [RESGytempa) rihogome gniry 5ite)-

menb I3 o b ith
SR Sy PSSR 4 A S e

s RS ForgmimIgED 2R (1 (RS €3 o PV iptsan gpyombined

inBREE XhdTROIRIWARE SprédifisoRt, & Matthshrifik,t m&y@f\ &?é}ué?ﬁeada%&&ol sulfate,
yield a final concentratlon per well of 5ug nmbr ane

digewdn.cRoiRp Bieriswadmetiylpredpisolene %Oétsi“@n I%@aym W@ﬁeksmoml

mﬁ'B??/&Qqe@pﬁibl{oﬁﬁfohé’ E?cl&d?n@sﬂhﬁ‘xﬁid@ atibopiAt ﬁroﬁﬁdes%nﬁﬁﬁycm d,
he assay beglns wi th the addition of 50ril

alten’@se nfitisasepe psepienate, deyoflpxasie Heetaproterenal xsulfate: @%ehzw sulfate,
odon® HCI Yot RS8R %hIBHAL, @nanNﬁ?&ione §8=h'$m&f tatrofiliL anh fydrous, calcium,
338(Gﬁhe is added to each well and I ncubat ed
interfarpneadpha Noethpseexate | raydophedidlatg mqfetnl andintenferon-gamimagl f1004
unl a
R Jl ﬁguté:%?i pl'é}p1 bf {Pgﬁge%E @a@éllisa%r i Sca?!h?]t 1%&:&{09 wiiWhich a

and t en r ount 0
camponyd ohﬁormutat@ (18, 1§H): \(HBI @), dF¥=0 ocVD) £t be artmlunf:d include the

S, W e N r [ 0
TP FRE® ST G RENE ool drrd @ BOXERE o b e,
clméomlrtrwu(&fdteomrvqgldph gtenelab mménnef subfatet mtwrcécﬂtsuycmate warfann
stfu?r{]sflﬁﬁ ﬁﬂi kdobdfpige! HERL X BESST ] ﬂgt()jsgni %E&tatﬁ rarmpnl
i P3, SI1F4 or S1P5. Al conpounds are dissolv
tepgsteplass cnplapril ongleats, dersemide. crel@vase. losirig pofassivmn, \Binapril Hﬁl/mag
S
cari® bﬂﬁ@iahﬂd@ r‘altta add: ec‘r% ﬁ%& /\ﬁ/'éc.)da%:ng g&%@&ﬁ&}’deq}%ﬂban HCl m-h errate,

concentratlon ar e I's pufchased fron
dipiazdm hydepehiqridg rapigprle irbesars®, GHifartam paip!ranabé hydsochirige cfigsinopril
ADT AR ehgdn@qu@nd: ﬁﬁ%ﬁ@erbgﬁgoll AR Q%ﬁs sulfate,
contalnlng NV HEPES VA, OmM Na O revf
argifecaproic/aeigy sryroa@lua@omer, deterfgon, o) Meoqhbndqdwaqswm chloride,
d&h%@e Sodhiin, PEotRfaniiR ACR ﬁ%ﬁﬁi;la é#vas&ﬁﬁ‘oﬁﬁﬁ | afo?vastﬁm calcium,

binding is deterinincd i amee

midpzolam nydoeshlopide, meperidiner |hw0@mpra1e risnsanbide ndimiteate, neffigpphrine,
ddprmfie Hsld?&fhﬁ;%dbe&%lﬁuéxh' Fo%ﬁ‘{ Fahanézgtlmefsinln;agt%ﬂ OfVasimibe, and

tes using a Packard 96 rvester. Plates are
cagppridd- bef ore addi ng M croscint to each mell seal ed

and

SOl R SR ARG iy it s compound o
Fapmalari. (9 (BT, (B0 @ive) ar KO3%) an be SmEwgd include the following:

, 8-Di azabi cyt 10(5, 4. 0)orai ec-
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LXX: Al :, WDi cycl ohexyl cartxscliimde D |IADD isopropyi
uodi ear boxyl ate Di bal -ffD i sobw yl al um varn hydri de

wo $doe/6mA) Di i sopr opykar bodi | mi de PCT/US2007/025602

DI EAN, N- Di | sopr opyl et hyl am ne 5
DMAN, N- Di t nedwi acet am de OVP |V, N- Di nnet hyi f er ani ni de
cd]lhﬁﬁﬁkrféet dybetasolt fpmﬁlcdﬁtePDGhﬂ:éiBol&mVﬁchhﬂal melaibgthsoi epropionate,
3V EtaleEthyl_acetate || Et].NNet hl}/
ta,gﬂptﬂf » BIPE ﬁlﬂrefxg?olﬂuoimosxge, t araglluz}s .diprop augmcnted fluocinolone

ade;bmde,eadtwaiahbyéhuﬁlpw (Bétﬁmbtﬂ&fohél vﬂérﬁlﬁhﬂ&bﬁﬁis@ne furoate, ketoconazole,
O<T, Azabenz ft| |-1 - thy rordur
PRmoxine/Hy yp Srém qrg\ e, urea, betamethasone,

clbldeisoHy @fdpib)ﬁhe/éihetlr | A@disdhe0Adrbpionate, azxthromycm, hydrocortisone,
m-f){;%lﬁlrpggéﬁ tgﬁé%{ IN Eﬁ%lgt%ﬁ:;kn%ar@h%nsﬁ&g rrgjglorasone diacetate,
etanercept folate, lactlc 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), (II), (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), (III), (IV), (IVa) or (IVb) can be combined include the following:
hydrocodone bitartrate/apap, rofecoxib, cyclobenzaprine HCl, 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

35



10

15

20

25

30

35

20 NaOH&AI m hydr oxi de PS- DCCPol yt net - support ed
carbodi i m de PS-PM Pol p-aer, supported Hither: ARK: whi ne

woO 208861356 1d bott om i | nak RPReverse Nwe 2KRet engarasionffe25602

tetrahydrocuran 1proti 2- pnpaaol
prli5.friphenyi phosphi ne SECSupeteriticaicinm
ph&@ﬁ@ﬂh&mﬁﬁ&%ﬂfat@ ultivitdiningh in@prbten  Stiiny,f brpAenlyBiideg oilidte, and
2‘]@étl cal data is defined either within the general
PPEPa%ur e& or in the tahin of nan:pies. Unless

ot hePwfeiRd Skahpeh, of Herapelticodgents for SKB, (Lipu3pwite mhich a compound of

CO| Lae& [ﬁ?@(odﬁo(m é&%ﬁ’é%{\; g)gqagibgoo %gﬁﬁi F'E%“Jea g following:

Nlﬂl_ﬁlﬂb$gfo(fj Rx4ifplé, Sdlﬂ@fenzm Inhp@men( E’:RMofeH ﬁgxmgms&\ubﬂemacm, COX2
L Qgul |tonatogr | eal a art eith

ma@ﬂaw dor eygnle, &%%w bg 39 'léfa%r F%b/ e malgrials; fory ﬁ’@mple’
hyRFHEEhIBRGEIAE; Odersid, € BN C ekhnipke, t heedhidble pfedhiBdiéne, budenoside,

conditions, nmethod letter, in Table |I. Table L. List
deyamethasenes GyAIOKichs Terpexamplsa izethigprane. gyelerhosphamde, mmygophenolate

m@feh?ﬁ‘%tﬁ@m&ﬂl@ |u§uﬂtb?ss Q}f IQDEgSor EErﬁxM %{ﬂﬂ%@@' Mﬂ‘bﬁ&ett@F %xample
e acetoni | e.

ase was
COEPIES A Coinppun 18 Foreils 40680k G5 6. (Y Qs orTOmey also be

ccfrxllﬂ?ﬂédr\ﬁﬁlﬁagents‘ku@) as saffadiizine! NantinddaBc it G0 bAMRZiAS IRMan® and
particles). Detection nethods are diode array

(
aggt Whikyeredlere with synsbasisseradyctipn ?Fgac('EL@[B‘Plﬂ%*t"é‘E%tPlaﬁ)’ZQ&nes such
aMtel], fEExRARL ch§seShiIGGIrORN VIR Riet@g eAByme inhibitors and IL-1ra. A

compound of Formula (I), (Ia), (II), (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), (IIT), (IV), (IVa) or (IVb) can be
combined with IL-11 or anti-cytokine 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), (III), 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, (p75TNFRIgG
(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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5-60% 3 over 13 min then 60-95% B to 2.5 mn with a
hold at 95% B for 1:2 mn (1.3 rallitnin flow rate),

wo o630 TOM Vydac Genesis C8 colum (4 gat pcr/us2007/025602

particles). Detection nmethods are diode array (DAD)
and evaporative nattering (ELSD) detection as

geﬁds | anB L P OgehBEAhtibISAN MR FAF-hrdibodiads| COX-13RhiBiedd GDER inhibitors,
Omnwthahold at 95% B for L7.i.Sa rr#H

N Yihasgtalyibitors. AKUPIE jehibitors GIQF- t%ﬁg%trlwcé’kawh orsyPigrfinase

inRBltdrs CdaReurin fhffitolsQihd mﬂﬁbsﬁg‘ﬁ:és@arﬂd ofiR @muﬁdaw)m@mdenuon

evaporative light scattering (ELSD) detection, as
andsthg, additipng] Bhagppcertiqal agentsoast sitfier additivedy 9!5%6@%9&"2 oT hus, the
adfﬂnﬁlstﬂtitoh & hiehdth 3bmBRdEdA bP rsugstaﬁcé 1@hd $hhibit Qngﬁf%hésﬂs vascular
| ow rate Uv 2 iii 210-36 Genesi s, C8;
hxpgrpgrmpa@h y-an0(o8 inhihit thggpnnag@q oﬁ,@ma Aany proyida [Fealsy rellef from the
delé?n&g QbetO8 @Pg’vljrn}dﬁ‘féﬁtivg dls(n%)er, @ﬁgoggnélsr@ LisleWngé‘rﬁfeb&hty or

acid in water sused, at | ow T at e of
edema ghan thepdrgnistmtiop of ?lthermqbstwelm% Bln the jtregtraenfiofy malignant
dlg&%g) é%rﬁbmﬁlo%él “chr@ﬂﬁf)po%%rige/od?’)cyto?oxmeﬁogg es or radiation are
henomenex Luna 5pm pani cl e* tection
lnﬁlﬂﬁqﬁioweéme@f@mp@swvra*ynt(qDAD) and evaporative |ight
scat bid bifore %ﬁ@uu@? behk '1Mnt?r§1 é&ﬁ IbL a@tﬁmﬁ? gd toal human patient by
ionization, Gadient was 5-1 t he
thgrgsess/pr in@hgmagaytigal wpmpositions waerathesa S%IEX‘F%\V“‘].b‘?lOmCh"Y suitable
ca('rgerg’om&elft sP U &&E@)o tr{e\ﬂ?mrlaﬁeﬁ&géea Qs RS oVBdriaftioN dsescribed
0.1%formc. acid, hase B was LIPLC grade
hexgimt Mixturesi qféheswemn@mdsmam glaq] b¢ adminjsteredhtogthe Patianh ¢ simple
mi¥eite 6: #PditatiP fMuWéﬁ%an%@ﬁ%hﬁco%oﬁﬁ&ﬂém% b txcally effectlve
pani cl es). Detection nmethods are diode arr
dasg apfersato that amgunt efcthet comipeund BL _rvymmés:tsm%leats tqmsplt m the
C
prienlin BhanerfhddnCAF PRREAY, & A A aeBped Rlip, Techniques for
fopmulatign, as radmwtrammef t(l«com;ouods afghe instantapplication may be found in
reﬁ%nt:éql'e)ﬂ &U@ﬁ 'id déto? Grcﬁ“a&t].l)k%e Q&i:hjas (ﬁ‘gﬁﬂ%ﬁﬁ"ﬁ Plllelr%aceutlcal
ner a

aval | or ma hr ou "proced or ia
Sqifé‘ﬁ%st"é\ia%ffuhhﬁ'}‘m@&i ~Eagtont R datest ediégnee conpound 2.

These types of reactions arts well established in the

literature (see, for exanple, \sante at, BlootMh C. Sn
Phargpaggutisal ¢®&%§UOHSG@M&Q%¢ AdpinistreBion:t i on i s

typi §Lﬂlai>l¥ rseteéi bE ta@xﬁmﬁsﬂ-a@orpﬁﬁ§ | fBr BN indI B Bral ey HEO, recta,

or at or below'reflux (such as
tr@em@)osalwh@ppﬁ'@t Qu eﬂmesznals adypnigtetioy 1RoNerdd delivegy.t Hecluding
infrRRAGEAIR) m%&tmeguﬁslnﬁaﬁalml%an &0bhsS 24X Qe gstilﬂﬁathecal direct

mxture. COWM tald 2 can be used as it is, Coupl i ng” of
1“@?)‘1?13'6'9\'1‘@ E‘UWQ“HUSamP@ERﬂt@Feels ingranagal cvlinsraperdarfigip¢tioied by

ri ngAﬁéreaweg 5& my%aﬁ..s@é?wwﬂpo%na & heun rdtm:rsﬁa%pa systemic

ii. The coup reaction k typically carried out
manpex, Fpr@a?rws’( y414 @Jeammf thecompeurish dissethiciatoom edemuoys sitacpiten ina
deb&qggﬁalﬁeaquas@%rﬂwl%g&k Dal) or with. acid chlorides

presence of an organic base (such as DVA,

Et t. Nﬂhavnqr@mrwmmster the dsuginae dateatest e glelivesy systam, for
exﬁ?ﬁﬁﬁﬂ'n% lipddmie codtBPwith eddbi1isi QEIY-SREifie dfibody. MEW or DVA,

The subsequent ring closure reaction is conplete h6 )

si t uThgtPhameagptisal) CWﬁ%E‘P'ﬁtQﬁ the gresget iaveatien may homamyfactured in a
mﬁn‘\n@rethatf i@rltsaf(ﬁ!mnee g., N3 HbanEbe @Jnven%ﬁ%km%qgéoluré granulating,

28). The corrpounds 3 can then be isolated and

drwﬁmaik@a leslgﬁglgsqnaﬂﬂam ensapsylatiog gntrapping gelyophilizing processes.

I en BfRrRdck@REl MME]QOMOP WBEWOIREHINCE With! thé breséiiliflehdon thus

Synthetic St 20T g, ei setal synthetic schemes that
magebesformplatedhin a ca@\wgwr@t Mmapnes UpiRg One erymere RhyFiplogiselly acceptable

di sclosed in this application are described below in

(Schenmes3). Schene 1 Ceneral synthetic route to

4- al koxy4di enzonitrile (general preCt.V.ture A, B) (A
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Schenme 2. Cenetal synthetic nmute to 3, 54ischalUtuted
oxadi azol e (gennra procedare C, and E) Schene 3.

WO Gmis@méass oc ure F) LI ST OF GENERAL PROCEDURERUS2007/025602

General Procedure A: Preparation
14- sdi roxy-ban2.onitriie using, rriphenyl phosphine
céxﬁ@enm‘rmirisiﬁgmiﬁﬂns hhd abXibgries avhichn fadilitate processing of the active
benzonj.trile teri | yrer - ber mul L
<onds. s REERRlons vieh San-he i AR eac By, Pespgr formutason is
dépentiagnt nponythe 108 b edriiaiRedtidn choseh.ar dare 1) : Oxadi azok
for ion f.rog&lan 2Ci (% Eeneral Procggrre g: di [uti
f) xad PRZBTU Y- JPHARE O RO MVERIORCTY B B REsc AR fapegus solutions,
phfaatg il ghysidlogickiBr dbaipattsle Bhiffcrslshch Aé HanldSofution) Rifgers E(ﬂution, or
%qrallPrlocgﬁr E For mat i nof al dehyde from Mri.i h
PRSI FHUESHIP TP STACRS? &4"6?‘3%‘8%&8%“%@%“3‘3 to the
bitriec @cher permidaled|agd wsed irthe ifrehuldtiol Siich penétRiARradd generally known in
PIOStlitl EC J Al kel ation of hadoie with brom de

sreral Procedure K1 Deprotection of telt-butyl

I at elFofBRP idthinikAioAJME Qompounds tahdte mﬂnmite@feihlmg} téifbining the
Ceneral Proce ure M Reaction of an al kyl ?{1 e and
a%""ﬁrfé’mRP“'@érYE phappaceuirally asgeptahls camisrsatvelh kneysh &t the art. Such

chifieg ALBIE the: cIAfRIRIVESSi tRe ﬁw@ﬁndﬂft@tlﬁcfoﬂﬂblﬁwﬂpta%leg pliEdragees,
o 1- SE'ﬁcedures The genera procthurao. lowa c

caRsHis. awre sgssyrps.aluerish epangionsed therfiks, 197 Prﬁklesesnsm by a patient

t0VBé lested X BiRtnGceRiical Yephiafod¥Eor bial & &hf&l dtRfhed By Sdnfiking the
bel ow usi ng EKsnplc A; 33.as a non-Fm tin

activie: cRIPROUP ﬁ’vnthEﬁa Fleeysg\xpgeg\t gpfrongl yemlm& a resulting mixture, and

pEdc@dﬂnQRgé(?hﬂﬁféy& grinudest hifterasidapOdunBisly lalkiMiried] iTedew@sd, to obtain
repare rom3

tadﬁqtse?réirwe& o795t £ T9Lla exgipienspaRinpaficyiprsfillers 8pch ag sugars, including
1421038 " sabrofY, QAR emDsorﬁﬁ)l r&l’lﬁfb‘s‘@gfeg#a%nts RecH &, [feMexghple, maize

s&%egﬁ'ﬁ{t %ta?ghh %rcrg starc\l/'n\( potato s]fz:ll'rct’f’sgelatml gusn% qg;z/xcgr%t%mr)n%ﬂ;yl 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 ingrediems 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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r Exanpl e A 33, 0sy-4-isopropoxy-betine was prepared
using the nmute (A, C, This translates into the

WO 3008/08k¢"g synt hetic sequence., where the PCT/US2007/025602

hydr oxyar ni di ne starring material used in general
procedure 13 is the product by the follow ng the

pr oCRéHbuecafadifidlistrationtht RémpdsitioRs Magl ke tHelforn? 6fablkis bt 1dkenges
CGeneral Procedure A, Preparation of

f°§8‘|"R‘6§(V“%9@Y‘?“E‘B‘Pﬁw MMeE using triplienyl phosphhac

Tr i pESadniStedvioh VEy infalatiod, B WorPbihat For (NeCdcBbrdidigVto the Present
equi val ents) and hydr oxy- 10benzon| trile (prefentbly

'“Ye"é‘a'm|%|°%‘P¥F5"e%ﬁyedﬂ}"§‘§8| "Oe‘He iform AF AR rAFERSALEPTRY gfﬁ?"éa"o" from

prSﬁthﬁﬁt patkghlopr @ MREKUARR, Wil URBE useOloft QI aisbIO! ptbpéllant e.g.,
referably tetrabydrofitran) under an atnosphere o

dig erpdifjupromathane, tric rp%tfor%hqnﬁgdlclaﬂrozﬁraﬂwmiyFaam dioxide

oroufeh slﬂﬁbﬁ“ g8d. W'the%@éjé sBRiyd &tr&ol @k USQBY @fhay be determined by
azodi car boxyl at e, i -1 en-butyl azodi carboxyl ate

pProyidisg avalyp r%/dednvcrtaemetereﬁ HMOYY. o@%ﬂfakbwagvéges ©le.ggelatin for use

in@f YhaRF 6P inSufRbEMEY Bdfo¥mdlaBd ESHHiYiAS Q?B\ﬁaer'nﬁx 3l ﬂﬁ@oh%ound and
the 15 solution and the m xture is stirred for a few

a gpiitable pewdsa bese sudhdg lactoshioitard  anhydr ous al cohol (1 - 3
equi ¥id efthpoundy &SR Rirtulited Qoreﬁdz'én\féﬁlem:ﬁﬂlstra-mﬁ by injection, e.g.

reaction mxture is stirred C (preferably
bolysgniection qrycopiifeps aﬁlswmﬁn‘é?@%ﬁmﬁpﬁ?wew bsy prgsented’in unit

dd§ el f8fin, &l g. abamgo@es 0241. hﬁ%f-&osé Réffifdrsttlith APadagd b&);erva-mg The

vent is renoved under reduced pressure. The crude
compeaue'ts reartaksesuch, farme as HsPeTIioBs seitions 25 gmulsionsin oily or aqueous

vehitlel mih@gﬁ%pQMnt&Q FrRhaRky fah&\& iséh Qf G6RAAiAL, stabilizing andfor

Procedur Prepar ati on “of
disperpingraga@mts-sopr epoxybcnzonitrite tato a round bottom

gl as k’h&ﬁﬁ&euaéalr Forfulddbis foP ¥irBQs ﬂ%ﬂ&l‘a)ﬂoﬁ‘%lude aqueous solutions

, | oro-4 E‘i/sroxytlenzonltrll (10 g, 65 nmmol) was
of atdiel eetlmwnnog inewpteispinblsf fomn  Addidonaly,) susmelons 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 jon exchange resins, or as

sparingly soluble derivatives, for example, as a sparingly soluble salt.

39



10

15

20

25

30

WO 2081063%perro0s200l I n2 rnixt.ne was stirred briefly
under nitrogen. ditrernbutyl azodi carboxylate, (24 g.

wo 200165910l ) was then added. The m xture was pdT/0$2007/025602

for a few mnutes, followed by addition of anhydrous
i sopropanol (613 rril", 81.4 nmoi). The reaction

m xt Aheex‘dﬂﬁleséﬂ i r;ﬂhdmﬁkedt@ﬂm.eﬁ-@diﬂaf @ﬁel.lhﬁlr@‘plﬁbiﬁl @hmipounds of the
The crude, produ urlf

under nltrﬁg mg £ ﬁg
inyention it A C8 ‘teBng)’éEHyC‘H%Bqﬁg‘gl ,&“{Yvﬁl?? t 9P“P° a’ surtactant, a water-
n@ewieadrgdrﬁtemyrm a9 a8laghédnt B haké. aChel déEtﬂvdhEﬁ)etedf ing¥lbé the VPD co-

|ve chI 4-1 sopr.opo otthrllc
seient, syisdh o, Aﬂ)gés a Shlio G 1 (Y bsney et tzgf; sttt ggrpolar
Slﬂaétant-?&ﬁésﬁibﬁse 80, Sm&@%lw@/g& g’]eneléﬂlmoo AR8deMif 1o volume in

ab&glgte(eg@ﬂ l. The ]\_/f§) o_[soév4:n{ %ystegq_q) P@SV@aep@Flgp of Vi’% dll:vljte% 1:1 with a

5‘? rd&!?&s’é AR Riatdr @B1ufibn. 4 ahtseoaVsoR@ntUk Skt didsbied! ﬁyd?&hoblc compounds
yme. r. bound tri phenyl phosphitie To an al cohol

W%‘br @1 itgelf yprodugesy I‘e’ﬁﬁ'}y e AYHTEF o3dpoipisiration; ¢ H¥aurally, the

plopérBbR 80k YcolsoReHi \éﬂéte?ﬂtr)naydbé%hé@%ﬂsmeéb@u Wit Edestroying its
sol vent such as di chl or onet hane di chki r 6et hanc,

solybplity Andyiopicisygharasteristics, Fusthsrmere: the {dsptity of thecg-solvent components
mhEbé Afwedr ﬂs‘rlemﬁane,l ther ISR EbxRGty WdRFol1 QUAsktants may be used mstead of

triphenylp hine (1 - 3 15équivalents, preferably

Pfém?rhﬂﬂ f@)fraa‘ﬁal sige a&eﬂv%@ﬂ%@mk may, he Maried; gihex 'wwompanble
pa,zrﬂ&s ridly yéea[xdryeu@uené AEBY le @%&Qhﬁ?rﬁyh%?{ér@t @nd Sther sugars or

di-rerr-bu azodi car boxyl ate (preferably dllsopropy
PQ‘Ythﬁﬁ‘?eé&@yF'&%SE‘)“te-f%deéHe?eval ents, preferably 1.5

eqUI KXRLBRIVR)y, offef d@]x IsPstdnSs ﬂ%@%pﬁébl@?%aceuncal compounds

preferably about 23for a perirxi 4

1p eEplayady Ialeosnwesf ad emmor@raweelhkwwr@amleﬁ Pf tiféwe'ar vehicles

13531%&@ ﬁ)rrlﬁlalloﬁhéb?c H\ﬁébe@eﬁéﬁh tot-haﬁc%vaExﬁp k§chSR! &{I%Qlthys%%ﬁde also

di chl"or onet harre, dichl oroet hane,
m@ﬁétheaPWEFPﬁFiu rajthoughr “Sllall)ﬂ@i l}k%m’?s‘(?fr elfeetpramvc“y Additionally, the

cnflobfY fhP T dfivered hﬁmﬁ' 4 tsﬁs"t‘zhﬁed'-r@]e&‘s@ r’é}ﬁgﬁl,r 3h&dad Qemipermeable

dryness under reduced pressure and thé residue is
matiggseftsolihhydsopbebic pplymersFonrigining the bprapqutic agant.o ¥ aggus sustained-

reﬁﬁ&efnﬁienﬂﬁ PardYED SelbligRa ki well known by those skilled in the art.
| ormd- (1- et hyl . propoxy)-btazoidtrile Into a

Slsséqlerplqug capsules may.cdspending Piytheir hmiegl @ﬁtugap release the compounds
foP%W&@'vJeel?S‘ﬁpotb o(vgle(mliayQ ﬁ@petnfhﬂérﬁn HeSchOnieaCndudte MY the Diological

iriL) was added ,a sol ution of
stahility of rther tbfy%nebs\cy 1g3gent.z eslditionplestratpgiepdor protein giebilization may be
erﬁ@(?edl F (2 mM.) followed by PS-PPhs resin (357 rag,
t runol , Ioadlng 1.4 nunollg) and a solution_ of DUD
(76 FRe phesmaceniisph|cpmppsitiqng: alsoomay cymprise Tyyia)e Aplidygs gel phase

caedd?P 6llexRPibnBNE@MPRE of ARACAFIER VU dkdifiSntOHRubé Bittare AQimited to
reaction mxture was filtered and the resin was washed

caliyr carppnate, calipm pheypbate, Yaripys wealb StaEhee €I oe deriayves, gelatin,
arld'poIYaRss subh £l péRrethylehé PlySo1¢17 - whyl - propoxy) -

fr enI%/IgQ)I! u<|)f| 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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WD 2008/ 076356PCT1US20011025602 General Procedure C
Preparati on of hydroxyam dine To a sol ution of

wo hesemasd rile (1 equivalent) in a suitabl e sopaR§208163602

as met hanol, ethanol, isopropanol, or water
(preferably ethanol) is added (1 - 50 equival ents,

pr ef phafheutical &e@us'mais eqitable fbheusé GaCihe opremm(timmidns include
heat ed at. aho 100 ' C referaa% 60 g fo
coRRosiignsoyh eé‘HBtﬁile af""e *zsfeﬂv;ms e niant A py eff ‘Pﬁ%ﬁ‘i“g‘j“‘ to achieve

itsl veendéd piepdsé Mofe speEThy-HY, Mﬂﬂﬁbeutn@ﬂl&%cﬂe%ﬁﬂﬁt&neaﬁh @n amount
fErude product is dri egq under . vacuum and then suyhj ect

ed
tyetoadreyentserglennp of9r tealleyiptethe ﬁﬁﬁmgégfnp@ﬁls the sub]ect being

tréaRd¥e DétérmitaB 6 HHehe effdctiv@hin@ihtdds well within the capability of those skilled
aeldoro Nahydr oxy- 44supr opoxy. oki di ne ethanol NH.,

inghe arht o 3 round bottom flask was added
3-chl ore-4-isopropoxy-benzonitrile (5.00 g, 25.6
intriol), hydroxylam ne (50% by weight in water, 1.86
Dgsageg 1 nmmoD and ethanol (150 ni,L). The 15?Italie was

heat pgt aly @apelindBsell iR \eembth&d bf tﬂép@'@seﬁlofmérﬁﬁ)h Othe QherigR@tically
reaction, the m xture was concentrated to dryness

effpicu doss fam Bel extimaated iniially, figm,cellglag ptsayso ARat eyaiPR)g,2 dose can be

fonamaled i @ama% RRintaP 3d¢ 18 aélﬁev% d ¢iftdfatife bbrithtPaBbh Fange that
LCMS (Table |I. Method a) If, 2.09 mm eniz_ 229

inchydes| thff ECa9s fietwme(! Hoesliep asspREcs ghe @ssen(réﬂonlof fhe test ggmpound

whidh adtidves a fidff-niailfinal H)hlbl?mﬁléf 5 weﬁ e G%t@r &%vﬁ% swne cases it is
4.69 (sept., 114), 9 (d neral 'Procedure

apProPrigse i dgieaniae fh?r%i» iR Hrefnrml%@r% htof 2fe 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'tration 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 EDs, 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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To a reaction vial is added a hydroxyam dine (0.9 -
1,5 equivalents, preferably 1,1 equivalent), an acid

WO £dds/@76356L, 5 equi val ents, preferably | equi val gmips2087/025602

coupling reagent such as 1-1/3TU, HAUL |-1013t, or
pol yt net sbound HOBE (preferably 1-10Bt) ( - 2
fremui viabelatase.g.phedoatalrhtionlneegsiry & ®2hicye SBRIC% linthitdiiohofdénding of

such EQO. 1C, or. | yner -bound DCC ;
g Sfred P o B e HegTibEdciel™ (RORES necesgiy asfebisy the MEC
wﬂtdﬁ‘p&kﬁhi Md13|deﬂwhﬁﬁtmlss) and&omasﬁdﬁmﬁklra’%n However, HPLC assays
i.i SO ?ﬁ’g am ne, triethyl arnino,
ON'PASE §/f | ¥ Apterming plpsmapopEniRtiong o opyI am ne) (1

- 3Doshde Mﬂér%lié‘anal%b%fa aéta.hwedaxsmg dieMEENVER}. Ebflp camds should be
sui tabl e sol vent such_ as or acetonltrl

admypistered Bsing aJegimgR W I‘C&éj'a'“‘?ﬂ% P&agait leve)s 2bqvg the ’édErS%\fﬁb £Qr90% of
tha ftiche) prfeRably BRWNAEOIV5R kndnﬁaxtel paaenasly TUeMe@M@U-QO%Qﬁ\hI 1hg desired
referably mcrowave heatin 100-
’F?JP&T"@P SbFYIBIRHS &) achigped B F‘Bd’ 6‘?‘73'1‘51"“&'5"%1°ﬁlﬂé§“""e uptake,
the RffedioE aiahlwoﬁ’&nﬁatmu fofthk drfftha ot Bdreiaftd 6l prakind ContéH@dtion.

tenperature, the crude reactigon mxture I1s filtered

washEhe aneuet of composifipnadministered willaf cayrsephp depspgent gp the subject
eied, b &hé Fkh?ﬁ&fsa%%hﬁctﬁé QRelrity @ thaNgHflichén, the manner of
trate WO 200810PCTI US200 Rs__ 6s concentrated to
a%ﬂ‘é%@% dokihe judgment ot hepeeseribing Phyfigiagr ude product is
fartipgg c&ﬁﬁofsﬁanéoasayc b &é;ﬁéda% ?&Eéfuedﬁﬁea pakk bt §8Fenkdr@Bvied which

Gener aI Procedure D. Pr epar a
maY gonuain one gF Mprg Uit glosage, ,S?rms GR32ipe A 3ctiye ingradieat Hipack may

for lekample ¢ rTs‘é rﬂetﬂl i PI’;WEIE Qoilisaéh ENAbERE pck.h The pack or dispenser
3- chllgna roxy4-isopr opoxy4esz at %I ne g

dfO"CSZBaYnPFo?‘)mmB@‘\*Fét By instruansclor administragiqny Cemownggme"smg a
d?x%ﬁ%@ﬁa of ﬁx@q{ﬁenﬁ&ﬁfdﬁﬂulaf}d%?% JOHBEKHPé bharﬁ%& ﬁéab@ﬂ-hhﬂnﬂﬁ also be

m_? ,. loadin ) was ad
Praeaé%do 3¢ed dn (20 2pPRABTiaLSt ‘FO"Ei*i‘qeéo?J\doB?‘?l%dc | EEAREN qfl%mdlcated
cdditioR, 894 nrnot), The reaction vial was capped and

heated at about 160C for about 30 nilnutes in a

Bi orage m crowave. The reaction m xture was Meted and

EkGfplh@Stdmidstion@shed with acetonitrile (4 nil).
Flltrate was concentrated to dryness. The crude

prci In same,dprmplations; it gnay; be P%‘\FQF%'e‘%HS&s@el‘iW@““dé’o"é the present
m(?gﬁfbﬂ@rﬁih@ b ol RrticRE off Vet lsMall 828 forlexhPpkia¥ @bthfddd B flGidl@nergy

miﬁ“i% (3-chloro-4-isopropoxy-pliettyl)-(1, 2, 4j avadi azol
5 Yiie ve dFE&ljﬂﬂdunﬂB/éﬂ tHé sen{ aMeatiod alihe nihnu%hﬁ)of gﬁ%nnaceutlca]

70 min, raiz 11-1 N VvILR (400 MHz, 04),
ccgn;@m??ns(lg llg*ggatquby pn)follcgw% d?sanptﬂ) In gugieselaatlonzllel@nn "active
coﬁ’p%uﬁd* dehdids arfy- BRpoSRANSS.the invéntion But/Phrticulariy ey c&mﬁ&md which is

20 rucetture Oxadj azol e formati onan acid chl ori de
thqgn%ll pgqﬂuattq Gpe efsthe preceding Examples.
a)3- cth‘;thg\l- hydr oxy- 4- al koxy- benzam di ne (prefera biy 1

equivalent) in pyridine is added a_ sol ution an acﬁ%

chl ol e P(efars"%%. cgpulesnkO pags &y ayeight of af“é?qﬁ‘?"(m“éﬁ‘]f“)d 40 parts
byPWEight dfQactdsh Rall BAdd-4 gaaeahhu Blehded NGRE ffixtafe @R bd Gfledinto hard

preferably 100 aw) period_ of 8 - 24 hours

g“é?ﬁ?‘e?”é’?‘élﬁﬁ \aehy caps Fs‘)°"‘a’i"’r‘1'§ gdintetise ja pagn Bl @gunindese of active
cdnqﬂu@ed pressure and the: residue is further purifies'

by CE at ography. Exenplification of Ceneral
bpr ocLHE E Preparati on of 343-chl oro. 441. ethyl . pro

Xy) Tissntd éanDe prephi¥d, fdrlexdmpib Cbxaialthe 6l ovirDingredis hee:

OP4-1/4
Parts by weight
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tivu/1- 4,71..,"" -, .---pridiro..." Ny-ta +
"N. ., --- C To 8 solution of

WO %’00%‘36@5@ 441- et hyl - propost yl - N- hydr oxy. ber nt epct/853089025602

ng, 0.25 -ternol) (prepared by General pronestre
B) in pyridine (1 MO was added a srntation o

nenhxl;h@saoﬂ?wnd chl oride 77 mg, 0.5 intnol) ki
pyridine ( , The m xture wag heated at about 100

't (Fageeght . The so.iverfOwas renoved under reduced

p. "BVRKE safth t he etude pmgrnact was verified via SIC

(CDs/ pure Med j; gradi ent 5%ho|d far 0.5 mn; ranp at
3%’?'@5‘“5!)‘%’6‘2}’@9“06 5 min,0hold at 30%for nmin) to give

31 3Makhdsinfsteatifle - - €1 hy6|13r proxy. | phenyi ., 1-
5.-0-tolylll, 2, 410tatfiazole (16,5 I85 84)
1, CoThs @atiys| @mpoungs thio bacigye ansh sorae of the stargh %#mgmsated

bl@g)&d H)(and flﬂlél)ruhllsﬁ (‘mQtuM'lztsanC%g) a(ﬁulgbe&ﬁ"%u@l 7al Iblution of the
qlwlgx[p))rrolu;lorg]_m(gha_pgh) The zigy granulatgicpn bejblended mltmqﬁ magnesium

sté-argé- ax(ci the A o thERBICRL TR Bture is then compressed ina tablettmg machme 10
3-(3-al orn-4-1isopropoxyphenyl)-543-tidoropyrial - 3/
giyq tablets pach gopiaining aunit dojsorppag of a pmit dgse Af astivescompoun

) ehl pLEBOLARAt vy | +Non& (aboot 2,6 iunol) (prepared

by protechine (5 m 1,) was added

3, chlfghes cam%pqemwyy the methert dosgribeddn rabeven eTitea@blets can be
ediflic chated xﬁ?@m\(eﬁﬁcﬁﬂﬁfﬁgn&y ugﬁé a Shdhiat oieﬁ‘?& @elljuit)sc az-:ré?ﬁe phthalate

nmecum was 1.7 overnight, The solvent
angs3ge ﬂ@%b@@dﬂﬁm@ﬁthﬂwlﬂ@@rwﬁb@a(blhnd t he crude
djtrog}, Wgs 20purified via mnin: phase silica gel

chr omat ograp?w (04(1% et hyl aceune | |itepnbei

gr adlnethe proparativg ofi suppesifon¢sy dor3er@mplel d0fh parts dypweight of active

i 4 ba% mcorﬁﬂét?t? gﬁfﬂiioflb €¥ we%hﬁgﬂ tﬂé@gérfdé Qlé{?poglgl%;’ base and

701 9% 17045
the Jnixtpretpgnalin{orsuppasjtoriesteaph Fontziniog Mtlzerapeumcelly pffectige gmount of

q 8.69 (d, 1H)., 8.11 (O, IH, 14.02 61, | H),
%‘ 55%‘]%3"‘7 02, 61, 11-0. 4.69 (m
The present invention also comprises the use of a compound of Formula (I), (Ia), (II),

(111, (IV), (IVa) or (IVb) as a medicament.

A further aspect of the present invention provides the use of a compound of Formula
), (Ia), (ID), (II), (IV), (IVa) or (IVD) 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 (I), (Ia), (II), (II), (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]JGTPYS 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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1.44 (d, 6H) Ceneral Procedure .F Ferrnathm of an
racid :thinrido froman acid TD an acid (preferably 1

WO e@paiove3bent ) in a suitable solvent, such as PCT/US2007/025602

dl i nh] or onet har ke, dieldortsethatie (preftdably
di chl oronet han) is added a chloriceiing reagent such.
stalsle brmn&iegm;CHIDhtmhm¢e¢lémem+eypreskﬂgcﬂru>déll’pSHf;e&BHbloy

s b otipaliRlsfoRki® P i o 10 i g BMES Gttty Sitprions.

wei@ carried oatl using |100% DN uCoﬁﬂodn)ls wat trankfafed 26196‘1well plates to

3 hour vent re und
s Bl BRIt e tedanor 1ATnE8 45Rh o i ETBAT s e
Fmamucmbmnbsmmhm&nlj aad ditaled3anassag buﬂﬂfrmbnthmkfg'ﬁf B mMkt" 0

HEFBS gH M 015 &y pidTen boiy MoRREbag, Smblech 2aufn oe.
Fof tR'SP A @ithombiddBrahed e ixéd WRIPWOERISPA - beddiQo iR firfdD
337th|tanvasogt|rre TOOM t enper ature for about 3

consemteationrprr well iof dvg m%ﬁ‘%‘a‘?eeaé‘F’ PN of) Fpr the Siltgagjon assay,

nﬁﬁmﬁﬁﬁésaaﬁ‘% A1ded iRy R5thél ihGubiAsn plate adsugrb@feweml mé assag%yﬁ@
or | hour to Plve | medi fri sonkori noyi

wrih HisaAditip,pf I0pT of thgmembrang gr sremberpe/bead) 'Bixr%to eachyell of

the assa}) pRfeONERA) smbf@uﬁwqmsﬁaﬂéﬁ afllbd t8 eRA “len%@ inbutied
added thi anyl. chloride (5ret6n.S..5 nrooll. The

for 30 sinuses. Nenspecifie binding it measered using: SluM wrdahelsd GTFPHS £ Bor
th@%?ﬂta sa Qhe §§ are %gn §ﬁd tlﬂgd R4 d’rﬁthwgpcggﬂp gglt ﬁ)@hﬁgﬂ&pder
m nce re resi due was dried under high
agshy the plate lhbmweSted oytio\(# -G fidthition plates usimg fiPdckyrid 96 wellr i de,
ral Procedure G Fornation of a}dehyde fro A
m Xxture of a nitrile in a round bottom fl ask
containing (0.9 - 1.2 equi vaI ents: ProfenblY 1.0

oSS EC ERr Blodin e SAPREBIOR O ot or ab y
Redic higandrbingdintgavas e)rrmdel_ltmg Gdnbmn@dtmemst}nsﬂrarufedted BIEK cells
O\Ce%x%r-egf rzé:% M’;,Abq ?gr %;llss}rbé g(l)PsuA% f%?dlssolv%fi dmé)MSO and

equrva equi vale
segfial dijions \eeracmtnttdmm irsDPMISDepuiiof mraddxﬁom assam buHer. Fprabassdy

D &&g%n%)ims in‘\g 4 \ft’l;]? '1115 [ppif%?}g d rr Felt o?ﬁ’neggpd l?sgd at 50

enper at ure an
pMiinelh edshys. Frazen membtran@rareethaweadwd orsuspended A58 hulffer containing

56 ARPLREES iy QWO@mltN?ﬁlﬁéls Hﬁi«%é&l'z S ety oBla e BsA.

agueous a d (ore
Membrane is added to give 5-10 ug of membrane per well. Non-specific binding is

determined in the presence of cold 1 uM SIP. 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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gqueues HC). The | ayers were separated and the aqueous
| ayer extracted with 13Cl 14. The conbi ned organic
laye:is were. washed with brine, dried over My: S04 or
Na2SO4, Qared and evaporated to dryness. The crude
product is unber purified by chromatography.

6P US200 2. EREBOPHPRAHBRYBE General Procedure G .
PpgiapHat i onof 1pgkdbanianddidute dyadideor o- 44zopr opox!, tyl ).
. 2, 4-oxadi ar vyl zonitrile N-Q\ jr-CN y0, To a 100
PG, REF equi p%fg’gg\‘/\i"f"f‘i’p@‘éa&"gm@ outfitted with
nDiBA0gen i nl et Naediisepropdetiphairged wit h

3nehlor 04- (3-(3ghl o 4 | opoxyphenyl) -1, 2, 4- oxadi a
nP-ﬁQ-yObasnzoni &W’?{é“%ﬁ‘a@gp% 127 mmol ) in DCM (65, 4
nPMFt 0 gi ve an &laPigethyifirmenidn. The reaction nixture
ool ed to apQhhy 48oGaevi @ acetonitrile-dry ice
bor SO VEAL - R(3. 8 RS mut ol ) was then added
dEBBWi se at abod3-Diswihglaminonrpeylr eethplcebpgioidet ur e was
Sgigaced tor abogiyidediis at about -40 C. 10Met hanol
(g%lg m. 12, 36 mml1 .was then added dtopw se to the
rE&Rt i on mi xtur S"EYE% Lt 40 "C. The ice bath was
rBBbVed and t he Oriraptiriaeei-lndd\ N BTN -wemedylmotiomabi ent
tenperature theﬁﬁﬁgﬁg%ﬁq{‘&g‘%@alt solution (60 ml.) was

added. The resu n xture was stirred vigorously

f BATHbout 3 S. PHE-Aaeheerotszol-AybrV. MASN stefrmeiyBepniumh e

organi c phase. wasawaph@bmeth brine, &ied (MSO)

and concentrated to %n,ve cittde yellow oil. The.

&t due was pur PPERAIF &i%nal ogi x PC syst em usi ng

RaOBt Sep RS 120g¢-Hyodokibenzotdolt @ gradi ent of 0-15%
?ep: am over 1310 m n, 40.m{m' n then hold at 15%

uRPAE al | peaks ' APRSY BPRRFEREE cont ai ni ng pr oduct

WHPEC conbi ned aHihPenficmertcr higeid Chomgtoghirhy

3peBHOT 0- 4- ( 34330y 04-

I soproparyphenyl) -1, 2, 4- exadi azol -511fi kenionierile

(Y8 g, 2.09 migdiym EpxdRR MHz, CDOOCS ppm 10. 09 110,

88&ped, 1 8. 02 Hpolyhdsufporell chladiihidel, 9() El z, 1ii), 8,09

2 111), 8.03 (dd, | = 8,56, 1.86 Hz, II1), 7.94
(%?P‘B: 8. 04, o§©‘§‘ﬂﬁ‘:s“@?6"?dmrp?’6‘§"-‘%‘a?l’ﬁ‘i“’8, 62 4.69 (td, |
1RBB5, 6.04 Hz, Rbid)d boltokTFlalk , = 6.80 Hz, 611). Ceneral
Ppgcedure H: An"gg@ti %Qf al dehyde 25A M xture of an
amne (0.9 - 1 'eeﬁsﬁ fents, preferably 1.1

eBui val ents), aRetadtdehmele (0.9- 1.2 equival ents,
prgferably 12) egubyal&ais). a suitable reducing

agent, such as pol ynmer supported sodi um
c§Bbor ohydr i d&PBPasbdi um cyanobor ohydr i de

(peigf erably pol YARengpheamLt ed sodi um cyanobot ohydri de
)s 5 - 3.0 equiyval en%ag ,‘?referabl 2,0 equival ents),
a (2 - 24 dr SpErenfebivg eyl ps) and a suitabl e
s80@ent such asTh@M! crloritet hanol 10( preferably DCM was
stirred at anbient tenperanare for 4 - 72 hours,
preferably 24 hours, The crude product is further
panslyticabMphodshr omat ogr aphy.

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 shifls are quoted in parts per million
(ppm). High-pressure liquid chromatography (HPLC) analytical data are either detailed
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2t 1076156PCT111524 71028602 Exanplification of

CGener Procedure FI
WO 2608/09435614 -
[ttenzyl) -
ort a 5A 500itil..

Preparation of 143cl).1ciro-4- 4

i st apr opexyphenyl) 4, 2, 4- oxadi azoi . BCT/US2007/025602
3,tnethyltszetidine-3-c9rtivxylic. acid -

RBF was charged with

Within| ther @Gpdr-lr(l&tz(l@r cfidrenced tb-thsrble opHRL/E henditiob},-uging the-lower case

Bl

?qgibenzaldehyde (0.745 g, 1,975 nmol),

yiazeti di ee- 3-carboxylate (0.566 g, 195

nnDI) (Tetrahedron Letter 1991, 32, 36, 47954798) and

met hanol
(0.904 i W

(197 i)

etic acid

15. 80 nEﬁ@??hi$%mPégg qHﬁfmxture was

stirred a
sQdi cy
> Hehod
about 17

tha react
—He—1—eaC

anbi ent tenperatu[HﬁKDCommﬁuk 1 hr then

aﬂgﬁﬁﬁr}g@éﬂﬂl °t$‘f{é’0 Oggp:? B‘}?SQ,\E @lp%:pg}mm acetate,

Nfriobild plAEEIB it HPECRAIda hedidhitrilthe progress of

condentra
The resid
120 g Red
Et OAcil |l e
40% Et OAc

pr odiict w

on—\\as nmonitored h\/ LCMS Th

ed5 TP QWE P gup rigiaheldat ok BRoF & M DRLARp oW
Ufae)2d.6050 rhin€brbak meip&ilmnﬁ@%ﬁ yaﬁ{laerg)usmscnon
-Sep . colum, with a gradient of

Hmgthadpare diodearray {DARY) aybewwtmer\lgwrﬁeweﬁég ElaD)
a'a&dubnawem&ed@/ @%_‘ dé@dspriy iemidfons contai ning

br e conhi ned and rnnrpnt rated to yield

0,8%0 g (
was di sso
(9,0 m,

(about 25
tenperatu
showed th

13-69% Mover éJS)nuaﬁheeépaﬁ%e%ga %% min witea held av95% B for

1 3ih TP k) 0 i R0 s K3 Byn

al nma
pin)partitles). Deacmncmetlmls aetdiade eda)adDAeﬁmmd evaporative

et B0 e Sl B bl < e pization

m Xteur e.
sol uti on
MXtlift
to drynes
di et hyl ef
solid was

\3Q-9593 BealeHED nifd with artholdAt 95% BribnnT jnirgd .0AMNL/min flow

TGS £ 57 B DA onfecy GRCRATIH. GBIE D o ection

5 fﬁb@szﬁréﬂi@&em DAY bidleWiBstativeilfght B4tReink (ELSD
ﬁgr and DCI\/Ithgtrs flgl)tered ?I'he ;rgesultl R%(E )

drtestion asyvelhasrognes RlecRERTAt ioRFatifat er t hen

OVEIgydri e
i-(3-ehio
1, 2, 4- axa|
oxylie ac
Met hod a)

[3099% B &aE 2.0 Pnill WHE a hold at 95% B for 1 5 min (1.0 mL/min flow

[ 0- 44343, chl or 04 4sopropoxyp
araspzotuvéﬂ:)lwgmcsnwmﬁ( Pmcall 46:em coluppyBS]
l.

dvg/_Qe)’s?? g, 0.75 ninmoi) as 1.,CM5 (Tabl e.
81 min - MS miz- 4761'%(|\/I+11\ E11

NVR €25 (4
8.24-7.93
1H),
J=6.43 H
61/1). Ge
aeryl ate
equi val eng
solvent s
acrylate

3. 69| (s

36 gmdzent pfi4008 asgiopitrile (B)and 9.1%striflperoacetiq acid in
{vhRr (ZA?)JLJ dsed, 7at { ﬁo\Z n?t@o@s mﬁ}?%n (éoQ%n Z@%(A Eb 1-3.1

7l’rllrQ!|Q|:} O% @ 3 h—g (lgm 1gq19% B]_3§54 O;mg’rg,lj)OHO% B). 2. lmm x
56 ﬁ‘!!rn ﬁ{eg&ﬁgn‘& ?‘una &lﬁlﬁllﬁtﬂ @@(S?in ﬂap&ll’és? l‘ﬁét&éﬁon

BOTo a sol ution an i ndo

 gethgdsaradiggg array (@A@q andRyRparRty/e lught saats%wz HSD)
J&éiec?i%n ﬁ&@ap&y AI‘(tI'l&ni’ahoﬁo cC was added an

equivalents, preferably 1.5

equifval ent
equi val en
was stine
renmoved uh
pressure

washed w

flitemd a
The crude
chr omat og
Cener al

"Procedure

Q)'admtngs $35% Bgin é[mxagher_\)ﬁﬁj%‘@ Bto.6 rin)with a hold at 95%
dﬁ afctarpf ﬁfnﬁi’ @@' Méﬂ&q Htéﬁahfdﬂhéhhasér n%vag]w)ﬁelﬂ (v‘r‘th 0.1%

over ni'ght e sol vent

remicasduvebie e IpEs W@és@m@s@mg g zslumn used
aﬂ)‘;’ tl'trelrlﬁreoﬁ{ag%?agﬁ{' QU] 6%&18&3 % 85 &8 26i¥inn (4 pm

over 8
NPRrYEles). eﬁ@tem@nmwdwg diode @Md%l?p)raeéeweratwe light

&5@9 gREL@fae{&h&{aswvaﬁ bss%eg

3éleclrospray ionization.
[ aphy 6r maystallization

nplification o
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Preparation of tcrt-butyl 344-(3(3.chloro-4-iso
ropoxypbenyl) -1, 2f r oxadi azol - 5-y1) -

111-i ndol4-yl)prapatioate ) ceA NA To a sol ution of
343- ehl or o- 4-i sopropoxyphenyl ) -54111-i ndol 4104" 2, 4- oxa
di azole (5_6 g, 15.83 mml ),in acetonitrile(55. 9 ni)

at about C was added teadt - Qﬂ;yl acrylate (3, 4b’9elm
23M) diop Wi § miwed byimy (1,193 IoF
wﬁo ~The m xture wa rred at about 5RGlove

The sblvent was re. rnovéd under reduced pre
t he Cf ude 15product was di ssolved in DGM (150mil. 3,

wash wth brine(3x10 dri ed.
f AR soraﬁaar%fi §-3 reg ﬁﬁ%@@lm@?ﬂ F‘%ﬂ”&%ﬁﬂ%ﬁf@gwsﬂ@
Rebor¢ (St ARk dr Natih aep if 4 @inbBOxubituted attilo bepowrelt 1M ermngraoialy
t r t

& bRt proush Genertprocedure o1 B) s geapied wih ydroxylaming o give
i eompom| 2. "ﬂmg tmee pﬁn@a@ne axeSyel} Q&yabh@gd 1 tlogliterayre/(ses, for esmele,

| wadVBtdd Oﬂaéyg»)&]ﬂéb d‘h%;Z Let?’ZO@@ 155, @91368354 GRis ?&ctQﬁ\;s"%@aﬁyr
General  Procedure lation of indul bromd

acondystedin Hpfotssolyent ( SH‘&‘@P MeQH onEOH) atzer%nﬂ#%pmbebw reflux
p(sadhek abicy. The Pro@iti2 ¥ alpRAS oldted fRmILE reahbEmislese tolid bg h

r R R PPt cn beAp Pt TS aliE o tomporpe e

akdnytiie idomadéchddBe folldywd bg gug slesuend grpdupe eirppaidi3yis shodn in

o L ar ik

nf%?? lineaeagens (sudhap BEBL HCMpri vatacid elprisesip the@resegegfap argenc
t Basé Eﬁmg PEA equ aﬁﬁmﬁft&%aﬁﬁ&ﬂléﬁ%tédﬁcnﬁﬁéfahm&r wﬁpfel »d

Pil%)c glg ggglge% F}é% &}Ng(-i qrmf’l’hlf fgilf:’r?eg!teﬁlngo;{:]ng c{osu%e ggcrugn is complete
4tn(s#eﬂa-e(e3atﬂihhmdl’eﬁtdr6(&fﬂﬁm mple\BL 41 ¢had, &uy%mteawaag; & al Mg Lett
2 6 15200710

A0 G DR g Erippiagy o B b sl nd Bifcd e Septarty
glect®iRBIsugh mrdyversapBHiqLRIGHOmAtoJrapkgor $fled Nal | (0, 012
g, 0.311 nod). After about 15 mn tert-butyl

4- br onsobut anoate (0.095 g, 0424 mmol) was added and
t fremery Senthefic Sshettetir e was heated to about SOt. After

ammgen&A |§yﬂﬂ{a:&c scheag thaGrerd\IEXtel b &onsﬁt&&he&ﬁl@drﬁ)%fb&npo&nds
t at u cor u

t lid d
u?cl1 Fe‘ﬁ%ﬂ%@ﬁ%‘) e S )VQISQ%’%(?&W% lged- (Iel u?|nng with
Et OAc/ Hep) to provide. test-butyl

f"Séhémé L%eﬁe%éi Q)Qzlth%{icorbéié '&05193‘?1{094}188%&'&8{%&&%&%0%&&%%% iB‘?WA'_ 5

R ZN R >
3 {(A) or {B) J@//
s
R'<
HO O

Scheme 2. General synthetic route to 3, 5-disubstituted oxadiazole (general procedure C, D,
and E)
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y0-111-i ndoi ThyCGbut anoate (0.135 g, 93% as a
colorless oil that solidified on standing. LOVS (Table
1, Method ¢) R7.=3.50 mn, rajz 496 (MtHt 10
General Procedure K. Deprotection of tertibutyl ester
"Ina solution of a tint-butyl ester (0.9 1,2 o

equi val ents_npreferably 0O uival ents) in a suijt dole
sol venW as._Tou %dgado?rl(m%ﬁék 03%@ d (15
- 25 B al ents, pnf ly 20 equi val ent

mxture %ms stifled at Anbient tenperature For about 8

hr. The sol vent 15was renoved under reduced pressure

3%%8%? 'gfg‘?‘%tbl%g“u% spic %Og%:t‘i/u%’: h’?tcmgal |(%energll—fxam 4R on of

General Procedure Preparation of

3-(4-(3,(3-chl ornd-i gopropoxyphenyl axadi azol - 5-y1) 4H4n
dol4. 20 yf)propanoi § aci d_@v_.o oTFAkO To a solution
of ten-butyl 3444 B chdtoro-4-i soprBpo®yphony )- ,2

- exadi azol -5-y1)-114, - indol-111) prop:inmm oxadi azol e
(5,259, 10.89 mmol) in DCM (136 nl) was added

t LIST OB GEAFRALCPRQRCEDURES 78 nl, 218 nmoi ). The mixture
was stirred at anbient tenperature for about 8la. The
sol vent was renmpoved under reduced pressure and the

s SleperakRaecedure ArRreppyation pigralkpxyybenzonitrileysingdrighepylphosphine
3 Gefléh 3t Krocelive®: OADIHatiph STAQARORPBErzyiifrile Woird-palyadi-Batld- 5-

- i.nd Apropanoi c acid (4.35g, 93.0 %, LEMS
(¥‘é%§’l‘%y“i“°‘%ﬁ‘t“hod b) R= 3,03 mn, rills 35613 (M H

" GendvilProck@re i:PrepDBE) offrydrb3@miidine 111), 813 Cat, In.),

1 e ﬁrj:gm’e' s Bpbdlagligorpilon foilin g W0 111 0% 4

( GenergiPro@gure iy Oxaiiazple formytignfrors an yeid chigrien|  Pr o* edur e

L (ﬂh&ﬁltpr%d&fe FaFYimaliod 6198 adif cRofarayaYSaded an aryl
fluoride or bromide preferably fluoride) (0.9 - 1,2

c &speral Kraceppne s Fappagion otpldehydedramppitrile  5n nine (0,9 -

1£5n@mrvahﬁratmm:ﬁa‘tﬁﬁahﬂé@hidel equi val ent s) potassium
rdi.v eferably 2.0

c bon Oet
e%{‘fl va ‘fe&'j' ari ﬁ %ﬂlﬁotfa{'gfe SO %ﬁi such as DWP or DNA

(ﬁeeﬁe#i%rme?m@mlkym of émdoleiwith byémgile | s capped and

hQﬁL&Q:mmu&ti@be&g:@ﬁoﬂofmﬂ.b&%& (preferably 160 it
m nut es %g*rm erably 30 mnuta), The crude

pFGH?I&'tPfP"sed\“'Grlt ation eiarddalide chr omat ogr aphy, 10

Elﬂehkﬁhll ;frb@ai@ Ml: Rabetfo bt ANIkyIPHAGRIEHE alphéfan
C 4- hown3pnyyl)-1 2,4

% ‘; SRS h I
yI B #C ?/eé’ Rt ai net ar benyi k aci d
General Procednre 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]Joxadiazol-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

3- Chl or 04-i soon- noxypheri ., 44-finotti phenyl)-1, 2"4-exc
alitiole (1360 nag, 1.022innol), 15(!I

woRodaAssssant i m eycl opesi tati ecat hoxylie acid %‘i‘/{fﬁoomzssoz

1.190 mmol ), potassium carbonate. (329 ng, 2.35
timmM) and .DMF (2 ral) was heated with Mllngln 160
*C on the BI ontgeom crowave for 30 mai ns.

was dil uted W|th|1)|k4SO( rr1) andal\/bCN( l
filtsuct, @A | | uerlc
by nol ngl n di rect ed 1111I\/S tions vvere

canbi néd 8&ndevaporated to afford a paI e brown solid

THa %Pecﬂ\@& 18 Ek&hblé R 38251t h18o- MR P&tbx RE iopropbilytbeARiiBind was

hours. This gave
prepargd psing the rante (A3 Q1 This wanalates Bygibs {oliewingsyntbetic_sequensestyhere

the'ahld%@%ﬁﬁk §faﬂin§%@é§ﬁi QL& [ RRGEITRRE Sk D @meq,r&d%&%y%
;cleld) as a pale brown solid CLCVS

feﬂ%n&thiproraecturm@aaq Rathe givertorder.ni z 440. 20 (MA1)-. il

NNRMI DVS06 ppn14 51 (a 111),3.96-3.76 (m 1K 2.78

(s, 111), 2/42-2,25 (m , 2,12-1 95 (m 111) 1,89
(d. 7, 221) AN T73-1.61 110.~1. 611, 48 (n| "

251. 3 (m_M1), gif;lff 11?1; \mgfz
Idr 6, 87- 6, 79f It , 7.57

GEneraI Procedure I A: Reaction of an al kyl brpmde and
n phenol Triphenyl phosphine (0.9 - 1.2 equivatents
preferably 1.0 equivalents) in a suitable solyent

J 8.59 114 211), 7.92 (ddd,J 9. 75 1. 67, F,06211),

as 'MP was ookM m"C by ice-1:Kah, Aftey SII‘I \foN
15 mn, & sopropyl "awdicazinmM Il au (
nmui val ents, pr ef erably 10 equi val ent WG dded

drcpvvl se CYat mn. The reaction mXx_tote was stirred

(zgnerpl Pracedyge Psd’rﬁmahmfrﬂ slkoxybeazonityile using triphgpylphesphine
mrpﬁér@rpxbép&sml (P- gt&umveﬁ&ﬁ@ ?)ﬁ:‘f rﬂﬂ'jdl 8Bquldidts) hﬁdmytﬁo;(ps

equi val ens, preferab 350.9 esmvalents) .Is
@MW&‘E‘F Eprefsrablyrk C%Uélﬁ“%?eﬁﬁﬁplmlé an, AR ORI OTEC S°l"°“‘ such as
cmmerémahan@ asfkfYort t@&hym&m@w&&&m{&qu%w an

enperature at or below OC. The Mxture is stirred for
azmrfphea? ofnifrogepehited p SEGH sfimipgy srarodicrrbemylatstuch asfiethdt ur e

ad6ificatioxylaR0diR¥HOpy1 RLodifieRYIGke, oF e e bk Eiibd?&ﬂ)oxylate ( referably
concentrated in vacuo and the crude aﬁg guct {‘?S
]

ditrrt-pard dzesticashoxyiaiad Ggr gawvalents, prpfe eqyjvalepts) § 18t to the
sbﬂh&rﬂﬂﬁdhef mikblfe RRAFM fofla m&b Séffn@'iﬂdl{lén & aﬂ@nﬂydr&rs 3fZohol

2’1‘ pot assi um carbonate (.417 g, M
(éc é’teﬂ éalf'!% @re,ﬁqrpl)ly he §q‘l§YﬂlﬁS'1‘SPrJd‘C repghiqn. 'B’Bff‘\y? '32""3“ 0~ 100°C
({slremgt Dot 23 °CHuliBar Hmodphéld of Mitbgen\Wor a [REAGE B 4boDM. 2€hours

olution was stirred at 65t
(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
C|I>// /|\ Pphs, DBAD C'D//
P Aaw TR
HO THF 0

Into a round bottom flask containing triphenylphosphine (27.3 g, 104 mmol) and 3-chloro4-
hydroxy-benzonitrile (10 g, 65 mmol) was added anhydrous tetrahydrofuran (600 mL). The
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10 overnight. The solution was cool ed then, the
reaction mxture was filtered through a sintered gass

wo Reosnadsse The filtrate was concentrated to af f pCT/UBZU02025602

yellow oii, which WIS purified via silica gel
chromat ography (40 g, 30% Et OAel i eptane) to afford
nii@yWas 4dided telefly Daded Nigrogen, OideADulyD X0 Re1BSIAIE (24(g2 106mmol)

\‘\%ﬁ-ﬁ%p ggdf%irwétar \y% f&rrec?_fogg gpivo%%meg %éllcgéelﬂ'é)y éfi&ig&A c§ anhydrous
ldamﬁﬁﬂﬂl (6223¥0L. B bleimyl) SThe @éucton Rixtura ks siaed atrasmg ednpmnhe

aII m on car, 0.9.1.2 e refera
o g e Brele rodiic b puea oy it el cgasphy Ysing 1:4
(wsj dﬂqlﬂa&e’e@ah@ta)ne ad 16t FrfeA0d0HrE€dricdd give 3 2loro-4Gsopropoxy-
60 equivaksrits) were added.

qui v ts, efera
b?'ﬁ@”'f’g‘éf 12y i %§$8%“%§°m&15‘? I¥hed to shake under an
L@»{B)ﬁlahlerlewmomuﬂmwpm 0 M50 (REE)E MY NV MIME, DMSO-

for hrs. The m xture vvastltteredthrou h Cate(r)
TRT TG, B BB s ) 746 . AT Sdosmbetn BOEE. 6D of o
the product. WD 200810763., PC171182001 A 5(X) tni,
hi gh- pressure flask was charged wi th benzyl
C&"t@' duye Bs Pyeparation.af dtalisoxyheazanitsile 'esn(gzp@:eng baynd >
gp\l %h'ﬁfet hanol (100 nml). Palladi um on carbon
301 nmol) was added, the resulting

Tgen s&selpql (rreferablyd eamvelmtbjartdcﬂ Rydsee hqnmﬁnhrﬁpraiembyph@ue’alent)
dRbotievdh 99\9ﬁb{e4;31v8§ 'sach‘%ts dfc%ﬁﬂrﬁe@@@ rd%lbrr&tﬁca% t&ahydt&*ﬂﬁn orl,

m Xt ure was [terad throu , he col orl ess
4fdl¢xpn%@eef%al§e Leyﬂwdmfvran)ea aé%od mlf/merobound tnphenylphmphme (1-3

{5. 95
etk CRETATRY sy IS IR IERAAR BE e B b ¢
azodigarbiewyjaty) digopromy] @@dwmiboxyl% orfli-sgrsogtyd @zoewarbonlqne fgveterably

dgﬁbg%pw_%odégﬂt&@ﬁgz) @l’ Db/@&)t)wa%h % i%?ab()dl g%iuxva?éng? T’ﬂémxture is
sgaben 5 2kt 0£0\0 Ereibrabhysboi a3 éC)ofor Ehgiodobé 26 hows (eferably 16
h&frgbt @ﬁé @rgde]m&tuqé @Iﬁltgr@d Qmﬁﬂl: i‘étsnln(?ﬂYJ%fhecp&Rﬂ § %ﬁgle le% t such as

.2 equivalents, prefera .0 equivalents) In
d&h@mm%me dighloyesthane, émwra@rwwhédma@dp@fwlm i on
téi’rfathhﬁn)z TRe ﬂﬁ'ﬂie‘i@&ﬁ@érﬁate@ E@&-&I@gﬁ Ynd€r Rd&AY bﬂé?&u%ﬁ he

he' m xt ure was heat ed for about It Arter
“’e§t§’@F rSﬁngF@tcaﬁmeeq{tPr@@d»preﬂat ure a solution of an
aqueous base such as 1M Na0l171 was added and the
reaction m xture was concentrated in vacuo. The
Exergplificatign ebGeneralRrooedyreB: wit h copi ous anounts al
Ph&aPitich it 3CUhl<ﬁ9-4L('ﬂ-eW pPéhokP)-tn2ififle af fOrd the

product . Exerrp i f1cat’ion of "General Procedure O: N

Pr epgration 34443-t3- chl or 044s [PPOX hg[tyl)-1Z
254- oxdp OyI i gheri oxyl pr opa?'fé’éf, dl ol ]
-1

3-(3:cF 0-4-1isopr wRhenyyr 5- (44( ,
3- di'oxol an4- yOnet hoxy) phenyl) - 1, 2, 4- oxadi az%l e (0.1

g, 0.225 M M) and p-toluenesulionie acid m)nohydr ate
r}&835,n‘$ 045 rmoltlll wer e added i n net hano S) .4 .

Iip g geint h@owsk@maw'%w fign gfpentap-arob P24pe: ?@5@@1@ disspfyed in
Thm= (2 Hm) wa@hcufeu QBolu‘ﬁ’&n &g@h%4mwrb@ménz6rﬁn& (38 Ing8.25 mmol) in

recrystallized, the resultod

TRHAE E13 Fellonga by FI-PREr g (157 Sres O remolpiGadings e ey e) and &

sélbthﬁ%dﬁmv&ﬁlgt@3ﬁfrfuﬂél§i in THF (2 mL). The vra] was capped and shaken at
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Exemplification of General Procedure C:

Preparation of 3-chloro-N-hydroxy-4-isopropoxy-benzamidine

N NH,
P
c ~ ethanol Y \N,OH
/L + H,N-OH )\

o 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-ds) §
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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concentrated to dryness under reduced pressure. The crude product is further purified by

chromatography.

Exemplification of General Procedure D:
Preparation of 4-[3-(3-chloro-4-isopropoxy-phenyl)-[1,2,4]Joxadiazol-5-yl]-3-methyl-
pyridine

| . % N
c SO HO N HOBL, PS-DCC cl NNy
)\ + I ~N /L
) 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 puL, 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-dg) &
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-o-tolyl-[1,2,4]oxadiazole

NH, 0 N~
4
Cl \N .OH c pyridine a N
+ —————————
o (o}
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Cpreplinpdlby General procedure B) in pyridine (1 mL) was added a solution of 2-
methylbenzoy! chloride (77 mg, 0.5 mmol} in pyridine (1 mL). The mixture was heated at
about 100 °C ovemight. The solvent was rernoved under reduced pressure and the crude
product was purified via SFC (COs/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]-
S-o-tolyl-f1,2,4]oxadiazole (16.5 mg, 18.5 %).
LCMS (Table 1, Method b) R, = 3.18 min, m/ 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-isoprepoxyphenyl)-5-(3-chloropyridin-4-yl)-[1,2,4]-

oxadiazole

cl
NH, o o h#‘o e
4
cl SO o N pyridine cl RN
/L * Ln "”"’ )\
o} & 0

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
ovemight. 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/ 349.04 (M-H)-; '"H NMR (400 MHz, CHCl;) 8
=8.84 (d, 1H), 8.69 (d, LH), 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 ¥: Formation of an acid chloride from an acid

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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Exemplification of General Procedure F:

Preparation of 3-methyl-isonicotinoyl chloride

HO 0 Cl O
N s0C, N
) e O
N N

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-methyi-isonicotinoyl chloride.

Preparation of 3-methyl-isonicotinoyl chloride

HO._ O Cin_,0
SOC|
c , e
| DCM 1
o -
N N

To 3-chloroisonicotinic acid (413 mg, 2.62 mmol) was added thionyl chloride (5SmL,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 chioride.

General Procedure G: Formation of aldehyde frem nitrile

A mixture of a nitrile in a round botiom flask containing (0.9 - 1.2 equivalents, preferably 1.0
equivalents) in a suitable solvent such as dichloromethane or dichloroethane (preferably
dichloromethane) was cooled 1o 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 agueous layer extracted with DCM. The
combined organic layers were washed with brine, dried over MgSO, or Na;SQy, filtered and

evaporated to dryness. The crude product is further purified by chromatography.
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Exemplification of General Procedure G:

Preparation of 3-chloro-4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-
yl)benzonitrile
”f'°>~<\CI :> Nf?ﬁb.f

CID/LN/ oN /LC' N
Ly 0
To a 100 mL RBF equipped with septa cap outfitted with nitrogen inlet needle was charged
with 3-chloro4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)benzonitrile (1.529 g,
3.27 mmot) 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;) & ppm 10.09 (s, 1H), 8.35 (d, J = 8.02 Hz, 1H), 8.21 (d, ] = 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 (id, J = 12.05, 6.04 Hz, 1H), 1.45 (t, ] = 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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Ci
Ct
H

N’O fo) X N—o
p o 1 4 N

N oS . N

HN /L OH
)\o o o]

cl Cl
A 500-mL RBF was charged with 3-chloro-4-(3-(3-chioro-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 ml).
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
THF (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 ml, 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 1, Method a) R, = 1.81 min.; MS m/z: 476.15 (M+H)".'"H NMR
(400 MHz, DMSO) & 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 ovemight. The solvent was removed under reduced
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pressure and the crude product was dissolved in DCM, washed with brine, dried over MgSO,

or Na,S0O,, filtered and solvent removed under reduced pressure. The crude product is further

purified by chromatography or recrystallization.

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

To a solution of 3-(3-chloro4-isopropoxyphenyl)-5-(1H-indol-4-yl)-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 tert-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-indol-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 c) 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)propaneic acid

)O\D/k %@ “\no’o\ﬁ _Te /?\j@/l"}_g\/\‘gw

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, IH), 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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To a microwave reaction vial 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,35)-3-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-

yhiphenylamino)cyclopentanecarboxylic acid
COH

cl N -Q LOoH al N i
/( Nf)\@\ + O e /{ 7
Q F HzN - o} ﬁ N

3-(3-Chloro-4-isopropoxyphenyl)-5-(4-fluorophenyl)-1,2,4-oxadiazole (360 mg, 1.082 mmol),
{1R,38)-3-aminocyclopentanecarboxylic acid (154 mg, 1.190 mmotl), 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,38)-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}-.
IH NMR (400 MHz, DMSQS8 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 (4, J = 8.82 Hz, 2H), 6.87-6.79 {m, 1H), 7.36 (d,
J=28.63 Hz, 1H), 7.87 (d, ] = 8.59 Hz, 2H), 7.98 (ddd, J = 9.78, 1.97, 1.06 Hz, 2H).

General Procedure M: Reaction of an alkyl bromide and a 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, diisopropy!
azodicarboxylate (0.9 - 1.2 equivalents, preferably 1.0 equivalents) was added dropwise over
5 min. The reaction mixture was stitred 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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temperature at or below 0 °C. The mixture is stirred for 2 hr at 0 °C then slowly warmed to
ambient temperature and stirred over the weekend. The mixture was concentrated in vacuo

and the crude product is further purified by chromatography.

Preparation of benzyl 4-(2-tert-butoxy-2-oxoethoxy)benzoate

O O\Bn

®) O\Bn

Br\/?j\ J< _— 0
OH i O\)L°/|<

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

Ox OH
Os_-0. Bn
Ha

0o

OJ?\OJ< o\)J\o/]<
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wohensaoeisstrite (A 3- 3-Chiciro, 42 Pyridii sopropArszet/025602

41 benY (A)rropionic acid (3-Chioro-4- i s.

opr opoxyphenyO-5- phenyl -, 2, 4) oxadi - azol e

A343A38- @il mpigh-presape oflaxly - waherldiged, 2with o>bemayl | 4-(2-tert-butoxy-2-

oxoethoxy)benzoate (2.06 g, 6.02 mmol) in methanol (100 ml). Palladium on carbon (0.320 g,
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 1M 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

D* 2 S AT

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 m/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, 1H), 3.47
(t, J = 5.84 Hz, 2H), 1.35 (d, J = 6.03 Hz, 6H).
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5 @/ NH,0H _Acid Chloride XY N
X/ General General X/
Procedure Procedure
DorE
- Acid or .

Ex # Nitrile acid Product Name R/min m/z
precursor chloride (method)
3-Chloro<4- 3-(3-Chloro4-
cyclopropyl 2- cyclopropylmet 340

Methyl- N2 hoxy-phenyl)-
A.1 | methoxy- I 2 2.94 (b) .
benzonitrile benzoyl ﬁ@*a 5-o-tolyl- M-H)
(B) chloride v/\o [1,2,4]oxadi-
azole
3-(4-Butoxy-3-
4-Butoxy- 2- —
A2 3-chlorg- Methyl- i }_@ chloro-phenyl)- 3,10 (b) 342
" [benzonitrile| benzoyl /\/:]@/'\ S-o-tolyl- | = (M-Hy
(B) chloride o [1,2,4]oxadi-
azole
3-[3-Chloro-4-
3-Chloro4-  2- s (1-methyl-
isobutoxy- | Methyl- ’ 7 cyclopropylmet 342
A3 benzonitr?le benzgyl hoxy)-pheny}-| 311 (0) (M-HY
- ﬁ/\° 5-o-tolyl-
(B) | chloride [1,2.4]oxadi-
azole
3-Chloro< 3-[3-Chloro-4-
(1-methyl-} 2 ) cygllc;;it:;))r{l]r-net 354
A.4 [cyclopropyll Methyl- N 3.08 (b)
' methoxy)- | benzoyl [)(\o ho’?.lc),-fgfrg”- . (M-H)-
benzonitrile| chloride 24 y
(B) [l,., Joxad-
iazole
3-(3-Chloro-4-
3-Chloro4-{ 2- . pentyloxy- 356

A5 |pentyloxy-| Methyl- a L7 phenyl)-5-0- | 320 (b)

benzonitrile] benzoyl tolyl- (M-HY
(B) |chloride ° [1,2,4)oxadi-
azole
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3-[3-Chloro4-
3-Chloro-4, (3.3-dimethyl-
(3,3- 2- = butoxy)- 370
A6 | dimethyl- [ Methyl- L henyl]-5-o0- | 3-27 (®)
butoxy)- | benzoyl | >{_~ pheny (M-HY
ol - ° tolyl-
benzonitrile| chloride .
[1,2,4]oxadi-
(B) azole
3-Chioro4- ) e 3-(3-Chloro4-
- i cyclopentylmet
cyclopentyl a 7 368
A7 | methoxy- Methyl- hoxy-phenyl)- | 3.26 (b)
benzonitrile benzoyl O/\o 5-o-tolyl- (M-HY
(B) chloride [1,2,4]oxadi-
azole
3-[3-Chloro-4-
3-Chloro-4- 2 . (2-ethyl-
(2-ethyl- ) L7 butoxy)- 370
A8 | butoxy)- Methyl- UL phenyl]-5-0- | 3-34 (b) .
benzonitrile :;’lr:)z r{i)c)l’; /j/\o tolyl- (M-H)
B) [1,2,4]oxadi-
azole
3-(3-Chloro-4-
3-Chloro4- 2- octyloxy- 308
A9 | octyloxy- | Methyl- W phenyl)-5-0- | 3,60 (b)
benzonitrilet benzoyl | ~~~~ tolyl- M-HY
(B) chloride [1,2,4]oxadi-
azole
3-Chloro-4- 3-[3-Chloro4-
G- 2. “‘_o>~© (3-methoxy- 358
A.10 | methoxy- | Methyl- “D/Ln’ pﬁ;‘:}l;‘;]’%i_ 2.86 (b)
propoxy)- | benzoyl [~o™~"c (M-HY
Lol . tolyl-
benzonitrile] chloride .
[1,2,4]oxadi-
(B) azole
3-[3-Chloro-4-
3-Chloro-4-| 2 L (3-ethoxy-
(3-ethoxy- - "= Propoxy)- 372
AL | propory). | ety ij@/l/ phenyll-S-0- |295® | -
benzonitrile ch]noz r(i)c)i,e o tolyl-
(B) [1,2,4]oxadi-
azole
} o 1-{2-[2-Chloro-|
3 Ch(lg_m“" ). i %@ 4-(5-0-tolyl-
. & ﬁQ/L [1,2,4]oxadi- 397
A12 iplpendm-l- Methyl- (\o azol-3-yl)- 2.32 (b)
yl-ethoxy)-| benzoyl (M-HY
.2 . phenoxy]-
benzonitrile| chloride
ethyl}-
(B) A
piperidine
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aa |? : XP;’ 4 g[eethyl; 3 -phen;l/l)]-S-o- 3.14 (b) LH)
- nzoy o tolyl- -
eI chloride O:D/L [1,24Joxadi-
° azole
3-[3-Chloro-4-
3-Chloro-4- 0 (1-ethyl-
(1-ethyl- i a L7 propoxy)- 356
benzonitrile chlorige © tolyl-
(B) [1,2,4]oxadi-
azole
3-(3-Chloro-4-
3-Chloro-4-]
cyclohexyl 2- T%@ cyclohexyloxy- 368
AL6 | " oxy- | Vel O\n]@/k phenyD)-5-0- | 3.22 (b)
benzonitrile benzoyl o tolyl- (M-HY
(B) chloride [1,2,4]oxadi-
azole
3-(3-Chloro-4-
3-Chloro-4-|
phenethylo 2- s phenethyloxy- 390
A.17 xy- Ig’[eethyl; O\LQD/L"/ phenyll)l-S-O- 3.04 (b) MH)
. nzoy . tolyl- -H)
be“‘g;‘)““'e chloride [1,2,4]oxadi-
azole
3-{3-Chloro-4-
3-Chloro-4-] 2 (3-methyl-
(3-methyl- - 9 butoxy)- 356
A18 buloxy)- gdeitzhoy]]‘ )\I\GD/L,{ phenyl]_s_o_ 3.19 (b) (M_H)'
benzonitrile chl 'ge o tolyl-
(B) o [1,2,4]oxadi-
azole
O 3-(3-Chlaro-4-
i—y(::tl‘(])(l’l?x-;l- 2- o L7 cyclohexylmeth 382
A19 | methoxy- Methyl- . oxy-phenyl)-5-| 3 39 (b)
benzonitrile benzoy! O/\ o-tolyi- (M-Hy
(B) chloride [1,2,4]oxadi-
azole
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3-[3-Chloro-4-
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(B) {1,2,4]oxadi-
azole
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A23 | chloro- Methyl- \)\ N chloro-phenyl}-| 3 07 (b) )
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(B) chloride [1,2,4]oxadi-
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3'Ch(‘§_'°4' {2-[2-Chloro-4-
. (5-o-tolyl-
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A24 | ino-1- | Methyl- 7 2.21 (b)
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methyl- | benzoyl ,u\/L (M-H)
: o phenoxy}-
ethoxy)- | chloride ropyl}-
benzonitrile __propyli-
(B) dimethyl-amine
3-Chloro-4- {2-[2-Chloro-4-
(2- 9. (5-o-tolyl-
dimethylam| Methvl- o [1,2,4]oxadi- 357
A ino | penmo ) azol-3-yl)- {218 (b) M-HY
ethoxy)- chloric)i,e - \LnD/LN phenoxy}-
benzonitrile ethyl}-
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3-(3-Chloro-4-
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cyclobutyl & 354
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3-[3-Chloro4-
3(:‘(_:::‘1::;10 -;‘_- . - (4-methyl-
y L >‘© cyclohexylmeth 396
A.29 |cyclohexyl| Methyl- ¥ 3.50 (b
. oxy)-phenyl}-5- ° (b)
methoxy)- | benzoyl /Cf\ o o-tolvi- (M-Hy
benzonitrile] chloride Y-
[1,2,4)oxadi-
(B) azole
0 ne |2-[3-(3-Chloro-
_3-Chloro-4J Pyrazine-| | Nm 4-isopropoxy- 317
A.30 [isopropoxy-  2- )\ N phenyl)-. 3.48 (a) ]
benzonitrile{carboxyli| -~ o [1,2,4]oxadi- (M+H)
(A) ¢ acid azol-5-yl]-
pyrazine
N0, Ne 3-(3-Chloro-4-
3-Chloro-4-{Isoxazole| I ¢ _J| isopropoxy- 306
A.3] fisopropoxyd -3- /L N phenyD)-5- | 357 (a) |
benzonitrile|carboxyli 0 isoxazol-3-yl- (M+H)
(A) ¢ acid [1,2,4]oxadi-
azole
3-(3-Chloro4-
) 1 ) _0 isopropoxy-
3-Chloro4- 3 . ) phenyl)-5-(2- 297
A.32 [isopropoxy-Methoxy-| N ol  methoxy- 3.43 (a) J
benzonitrile|propionic /I\o \ ethyl)-y (M+H)
(A) | acid [1,2,4]oxadi-
azole
4-[3-(3-Chloro-
'3-Chloro—4-& "; =, | 4-isopropoxy- 316
A.33 fisopropoxy-{lsonicotinf ¢ N\ _y phenyl)-_ 3.76 (a) |
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N .
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[1,2,4]oxadi-
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(A) /Lo aZO]-S-)’l]-
pyridine
2-[3-(3-Chloro-
3-Chloro-4-|Pyridine- o . 4-isopropoxy- 316
A.36 [isopropoxy{  2- I >\ phenyDd- [ 210
benzonitrilelcarboxyli NN/ [1,2,4]oxadi- (M+H)"
(A) ¢ acid /Lo azol-5-yl]-
pyridine
J 3-(3-Chloro-4-
3-Chloro4-{  2- 'l ;\@ isopropoxy- 329
A37 fisopropoxy{ Methyl-| | © N phenyl)-5-0- | 2,62 ()
benzonitrile] benzoic | < tolyl- (M-+H)"
(A) acid [1,2,4]oxadi-
azole
4-[3-(3-Chloro-
3-Chloro-4-  3- N —, | 4-isopropoxy- 330
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benzonitrilerisonicoun L [1,2,4]oxadi- (M-+H)
(A) ic acid ° azol-5-yl]-3-
methyl-pyridine
3,5-Bis-(3-
3-Chloro-4- 3-C21-oro- ; \_ | _chloro-4- 407
A39 [isopropoxy-. AI)/[;‘Q‘" isopropoxy- | 2.81 (f)
benzonitrilef OPFPOY L ' phenyl)- (M+H)"
y-benzoic .
(A) acid [1,2,4]oxadi-
azole
o [3-(3-Chloro-4-
3-Chloro-4- 'l - / | isopropoxy- 282
A.40 [ISOPropoxy+4y. ¢ v phenyl)- 12,03 (f)
benzonitril /Lo [1,2,4]oxadi- (M+H)"
(A) azol-5-yl]-
dimethyl-amine
5-Benzyl-3-(3-
-0
3-Chloro-4- Phenyl- CD/'}LN/ _chloro-4- 329
A.4] [isopropoxy- ’ isopropoxy- | 2.37 (f)
benzonitrile] 2SCHC )\o phenyl)- (M+H)"
acid
(A) [1,2,4]oxadi-
azole
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(A) oro-4 A, 100 isopropoxy fbenzcontrilL (A
:cnoxy acetic acid (4-

enzyk hebyl .

(4-
acetic acid

Name

wolsfsifsseChor 04- i sopropoxy- phenyl)- (12, 4] 0% us2007/025602

- Acid or .
Ex # pll:Ictlll‘:'lseor acid Product Name (rlx::a/tlll:::l) m/z
chloride
3-(3-Chloro-4-
3-Chloro-4- o isopropoxy- 315
A.42 [isopropoxy- Benzoic ] />__© phenyD-5- | 2,50 ()
benzonitrile| acid CID/L" phenyl- (M+H)|
(A) )\o [1,2,4]oxadi-
azole
0 3-[3-(3-Chloro-
3-Chloro-4-| Pyridin- | L/ 4'15?1%?;;’_"3" 130
A43 fisopropoxy{ 3-yl- I\ 112 41oxadi | 203 ®
benzonitrile| acetic = - fM-’-H)’
(A) | acid B azol-5-
ylmethyl]-
pyridine
4-{2-[3-(3-
3- N Chloro-4-
3-Chloro-4- Pyridin- L7 =\ | isopropoxy- 344
A.44 [ISOPropoxy- 3-yl- \_7 phenyl)- 2.15 (f) |
benzcxntrlle propionic /L [1,2,4]oxadi- (M+H)
(A) acid azol-5-yl}-
ethyl }-pyridine
,;,o 3-(3-Chloro-4-
3- o Y isopropoxy-
s i;‘;:)‘;’:;j Trifluoro D/L" CS | premDS G- | 382
. .. | methyl- trifluoromethyl{ % +
benzcl);nmle benzoic /t i phenyl)- (M)
A | acid [1,2.4]oxadi-
azole
rro 3-(3-Chloro4-
3-Chloro4- 4- o ~/>1< isopropoxy- 309
A.46 fisopropoxy- Methyl- phenyl)-5-(3- | 2.90 (b)
benzonitrilelpentanoic /T\ methyl-butyl)- (M+H)?
(A) acid [1,2,4]oxadi-
azole
=0 3-(3-Chloro-4-
| 1SOpropoxy-
?'Ch'°’°'4] 33 [ e N@ phen};l)-ps-(g,Z- 309
A.47 hsopropoxy4Dimethyl dimethyl- 2.88 (b)
benzonitrile| -butyric (M+H)
& | aaa | L propyD-
[1,2,4]oxadi-
azole
N0 3-(3-Chioro-4-
3-Chloro-4- L7 isopropoxy- 123.90
A.48 Esopropoxy- Heptanoi phenyl)-5- 1301 (b) '
benzonitrile] ¢ acid /t hexyl- (M+H)"
(A) [1,2.4]0xadi-
azole
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yi met hyj - phenyl ) -i met hyJ- anne
phenyl)-5-(4- phe noxy- henzyl) (1,2, 4loxadi- rade

woifietesk

2, 41oxadi -

h era i sopropoxy-

I mpr opoxyphenyl)-5- naperldlen- 1 ylnethyl-

nzyl oxy- bonzyd)-3-(3- dibro-4- sopg;&pa&¥erekssoz
azol e Thasl oco- 4-

t IF, Atoxad é g Chterti—24-
i st i pNBey PNRFEYI) - 5- papht hal en-2 yl net hyl -| R/min
Ex | gleuadt | 24 albie - Brosluckr o- 4-| xoPeBSOxy ‘emga)' mlz
r-5{ furan-EMeride| > 430xadi- azolle 3-(3-(2f11prod4-
Wswpr r apOXP/' pheayl) - 5- =0 3-(3-Chloro-4-
3-Chloro-4-| 444- | o [ )—\F | sopropoxy-
- o N g| phenyl)-5- 334
A.49. psopropoxy Trifluoroy ¢ [(3:3.3-trifluoro-| 268 (&)
enzonitrile| butyric ['= 1 (M-Hy
(A) acid /T\ propyD- |
: [1,2,4]oxadi-
azole
N—Q 3-(3-Chloro4-
3-Chloro-4—Methoxy_ o ! N’> \ isopropoxy- 283
A.50 Rfopropom acetic phenyl)-5- | 2.40 (b) )
enzonitrile acid methoxymethyl (M+H)
(A) /?\ -[1,2,4]oxadi-
azole
0, 3-(3-Chloro4-
3-Chloro4-{Methylsu| o [P\ | isopopoxy-
A.51 lisopropoxy Ifanyl- Vs~ phemyDS- 2.55 (b) 2
" |benzonitrile] acetic /K met;f;“;f?“yl ’ (M+H)“J
(A) ) acid [1,2,4]oxadi-
azole
] nro 3-(3-Chloro-4-|
3-Chloro-4 o 7 isopropoxy-
A Ethoxy- N 297
A2 sopropory- er °T\| phenyD-5- 251 v) ]
nzonitrile acid /'])\ ethoxymethyl- (M+H)
(A) [1,2,4]oxadi-
azole
3-(3-Chloro4-
(2- '}'3 isopropoxy-
:”‘Ch'°’°“:Methoxy- SN phenyl)-5-(2- 327
AS53 ;:eopropp le ethoxy)- \o methoxy- 2.35 (b) (M+H)'
nz(tzr;m 9 acetic /L \ ethoxymethyl)-
acid [1,2,4]oxadi-
azole
3-(3-Chloro4-
§ Tetrahydr] isopropoxy-
Asa ?s(;}r‘:g:;;' o-furan- »1'0 phenyl)-5- 237 ) 308
. T _ . . (53
benzonitrile] 2 . @ N/>~<:>j (tetrahydro (M-HY
) carboxyli )\ furan-2-yl)-
c acid o [1,2,4]Joxadi-
azole
3-(3-Chloro-4-
} Tetrahydr 0, isopropoxy-
? Chloro-4+ o-furan- ¢ i />‘O phenyl)-5- 309
A.55 [[SOPropoxy~ 5 /h N °| (tetrahydro- | 243 (b) '
benz((Xl;mle carboxyli o furan-3-yl)- (M+H)
¢ acid [1,2,4]oxadi-
azole
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3-ettior0-4-43-
i sopropoxy-  pherty
i di ne 3- (3. - Chipeifisa6o7/025602

furan-3-yi- 2,4loxadi- z ic
(3-ctiloro-4- ytk 0- -0 \,.

wol2desforgisgxadi azol - 5-y11-

i toprotnxY- phenyO-5-(3- cidoro-phett YO-
[1,2,410xtuti- azeie 3 0)
. Acid or .
Ex# | Nitrile | 7o Product Name | R/min @,
precursor . (method)
chloride
o 3-(3-Chloro4-
3-Chloro-4-|Cyclopro D isopropoxy- 279
A.56 [isopropoxy-|panecarb @ N phenyl)-5- | 2,61 (b)
benzonitrile| oxylic )\O cyclopropyl- (M+H)
(A) acid [1,2,4]oxadi-
azole
N—0, 3-(3-Chloro-4-
3-Chloro-4- | 4 isopropoxy-
- Cyclobut & 293
A.57 Bsopropoxy- a:ecarbo )\ D/LN phenyl)-5- | 2.75 (b) J
benzonitrilex lic acid o cyclobutyl- (M+H)
M [1.2,4]oxadi-
azole
Nl,o 3-(3-Chloro-4-
3-Chloro-4- />~< ]| isopropoxy-
- Cycl G 307
A58 ISOPFOPPX.thaiZCZprﬁg )\D/LN phenyl)-5- | 286 (b) k J
benzonitrile ylic acid 0 cyclopentyl- M+H)
(A) [1,2,4]oxadi-
azole
3-(3-Chloro-4-
3-Chloro-4-| isopropoxy-
: Cyclopen N—C 321
A.59 lbsoprop@gﬂ olacetic| o L/ phenyl)-5- | 295 (b) )
. |benzonitrile acid )\ cyclopentylmet (M+H)
(A) o hyl-[1,2,4]
oxadi-azole
-(3-Chloro4-
3-Chloro-4- Cyclohex h;"}__o 3i§op(r:op(:)r)?y- 321
H >}
A.60 Ls:prop'o XY anecarbo )\ D)\" phenyl)-5- [ 2 96 (b) J
nzomtrxlex lic acid o cyclohexyl- (M+H)
[V [1,2,4]oxadi-
azole
3:(3-Chloro-4—
o e gy [ e | s
A6l bep POXYT yl-acetic| © W pheny 3.04 (b) )
nzonitrile] acid /|\ cyclohexylmeth (M+H)
(A) o yl-[1,2,4]oxadi-
azole
3-(3-Chloro-4-
) 1 1- N~—0 isopropoxy-
3-Chloro-4- \potbyl-| [ >k | phenyly-s-(i- 293
1sopropoxy-l N
A.62 benzonitrilef:ydomoﬁ )\ methyl- 2.76 (b) M
(A) anecarbo o cyclopropyl)-
xylic acid [1,2,4]oxadi-
azole
3-(3-Chloro-4-
) 1 2- —0 isopropoxy-
iocrr‘:f‘gj_ Methyl-| g I Y phenyl)-5-(2- 293
A6 ber?zor?itri?ecyd()pmp /L methyl- 2713 ) (M+H)'|
(A) anecarbo o cyclopropyl)-
xylic acid [1,2,4]oxadi-
azole
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111-404 9 , 22

t41-01)0(0° N

4 -isopt

oPoxt'

pheayi)- 334 ( 1,2,41oxadi- flitoro->Yridide
WO 2008/076356 PCT/US2007/025602
Acid or
Nitrile . Ry/min
Ex # precursor ch?:;?de Product Name |(method) m/z
3-(3-Chloro4-
3-Chloro4-|  3- N~ isopropoxy-
A.64 [isopropoxy- Ethoxy- DD)'\}*\-O phenyl)-5-(2- | 2.53 (b) 31M
benzonitrile|propionic /Lo \— | ethoxy-ethyl)- +H)*
(A) acid [1,2,4)Joxadi-
azole
(S)-5-[3-(3-
(S)-5-
3-Chloro-4- 0";?;1. - - ,s?,';]r?,}fiﬁy 31
A5 fsopropoxy [V 5T By A | e | 1sso
enzonitrile carboxyli o [1,2,4]oxadi- (M-HY
(A) o azol-5-yl]-
acid pyrrolidin-2-
one
(R)-5-[3-(3-
(R)-5- Chloro4-
3-Chloro4- Oxo- -0 cim | 1SOPrOPOXY-
A.66 [isopropoxy-pyrrolidin /L"D)\"‘/)—.(ulo phenyl)- 11,90 (e) 2!
benzonitrile] e-2- o [1,2,4]oxadi- M-H)
(A) carboxyli azol-5-yl}-
c acid pyrrolidin-2-
one
N,—o 5-
3-Chloro-4- " Benzyloxymeth
A67 ﬁsopropoxy-B?:z:;x )\(:D/k ° yl-3-(3-chloro-| 2 70 (b) 359
benzonitrile| ¥ acid 4-isopropoxy- (M+H)'
(A) phenyl)-[1,2,4]
oxadi-azole
3-(3-Chloro-4-
3-Chloro-4-|1-Phenyl- \o oL 355
A8 jsopropoxy ycloprop @ L/ phetyD>1- 1 88 (6)
nzonitrile| anecarbo /L phenyl- (M+H)"
A)  |xylic acid|” ° cyclopropyl)-
[1,2,4]oxadi-
azole
o] 3-(3-Chloro-4-
3_Chloro-4- 2. N isopropoxy-
p-Chloro-44 (5)-2- L7 phenyl)-5-((S)- 357
A.69 [isopropoxy- Phenyl )\ l-ohenvl- | 2:94 (b)
%enzonitrile butyric o pheny (M+H)
A) | acid propyl)-
[1,2,4]oxadi-
azole
s Chiorod 2 3T(3-Chlor0-4-
-Chloro-4-, . 1 P isopropoxy-
A.70 isopropoxyﬂﬂ;: t:e:izl )\ﬁ@AN phenyl)-5-(3- | 2 88 (b) 357
lbenzonitril ac)il d ° phenyl-propyl)- (M+H)'|
(A) [1,2,4]oxadi-
azole
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2-Cttl oro-443-
0-0

(3-chictro-4-

sopr opoc. Y-

WO 2008/076356 PCT/US2007/025602
_ Acid or .
Ex # Nitrile acid Product Name R/min m/z
precursor | ., @ de (method)
3-(3-Chloro4-
®) o\ Call  1SOPTOPOXY-~
3-Chloro-4- } N phenyl)-5-((R)-
- Methoxy- 7 359
A.71 [ISOpropoxy- ph enyl¥ J\OD/‘\N methoxy- | 2.72 (b) )
benzonitrile : o phenyl- (M+H)
acetic
(A) acid methyl)-
[1,2,4)oxadi-
azole
3-(3-Chloro-4-
(S)- oww | 1SOPTOPOXY-
3-Chloro-4-Methoxy_ N2 % phenyl)-5-((S)- 359
A72 fisopropoxy ’ % methoxy- | 272 (b)
benzonitrile] PPenY! /LaID/L >b phenyl- (M+H)'
acetic o
(A) - methyl)-
acl [1,2,4]oxadi-
azole
3-(3-Chloro-4-
3-Chloro4-  3- 'i“’,}\_. isopropoxy- 358
A.73 hsopropoxy-{Phenoxy- )\ " R phenyl)-5-(2- | 2 72 ()
benzonitrilelpropionic| ~ ° @ phenoxy-ethyl); (M-Hy
(A) acid (1,2,4]oxadi-
azole
Furan-2-
carboxylic acid
[(Furan- )
3-Chloro-44  2- SN [is(gp::;g;of 362
e N -
A.74 lisopropoxy-icarbonyl) /LOD/L N phenyl)- 2.20 (b) J
benzonitrile{ -amino]- o /S . (M+H)
(A) acetic Z# | [1,2,4]oxadi-
d azol-5-
aci ylmethyl]-
amide
3-(3-Chloro4-
3-Chloro<4 4- Ao isopropoxy-
A5 is-0propr§xy1 Thiophen /L“D/LN/ phenyl)-5-(3- 2.84 (5) 363
""" Ibenzonitrile b'zt'Y',‘ 0 I3 thwphen-li-yl- ‘ (M+H)"
(A) utyric propyl)-
acid [1,2,4]oxadi-
azole
1-{4-[3-(3-
1-Acetyl- Chloro-4- ‘
3-Chloro4-| . .2 ~ isopropoxy-
: d \d’ 364
A.76 [isopropoxy pq;e;:- n /L"D/L}—C A phenyl)- | 326 (b) N
benzonitrile . o [1,2,4)oxadi- (M+H)
carboxyli
(A) . azol-5-yl]-
¢ acid .
piperidin-1-yl }-
ethanone
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pheayi)- (1, 2,41ctxadit ' .05 (. "dick -134
scpt opory- \ A phenyl) -
WO 2008/076356 PCT/US2007/025602
o Acid or
Nitrile . R/min
Ex # precursor chil‘z:-(i]de Product Name (method) m/z
3-(3-Chloro-4-
(3,5- -~ isopropoxy-
-Chl " I
ATy i;’:(gg;_mﬂuoro- /LAD/LN’ phenyD-5-G5-| | 365
""" enzonitile| PPEMD- | o Qiuotor 1P kvteny
(A) acetic ; nzyl)-
acid [1,2,4]oxadi-
azole
o 3-[3-(3-Chloro-
3-Chloro-4-|4-Oxo-4- /CD/'H’ P 4";‘1’]‘;@‘}‘)’_"” 371
A.78 Jisopropoxyy phenyl- | A, [1,2.4]oxadi- | 2:64 (b) )
[benzonitrile] butyric (M+H)
(A) acid azol-5-yl}-1-
phenyl-propan-
1-one
3-(3-Chloro-4-
3-Chloro4 4- lzopr(l)pgxyg
A.79 hsopropoxy-Phenoxy- Th P e}]:y >3- 2.79 (b) 373
enzonitrile] butyric )\DD/L“ phenoxy- (M+H)'
A) acid o o—@ ~ propyl)-
(1,2,4]oxadi-
azole
3-[3-(3-Chloro-
4-Ox0-4- N0 4-isopropoxy-
3-Chloro-44 . . | )
A.80 Fsopropoxy- thiophen- )\CD/LN o phenyD- | __ ® 377
™ lbenzonitrilg . 2V o 3 | LL24loxadi- | = (M+H)
(A) butyric # | azol-5-yl]-1-
acid thiophen-2-yl-
ropan-1-one
4-[3-(3-Chloro-
4- 4-isopropoxy-
3-Chloro-4:JP
A8l isopropoxyé ;‘:}:’é‘;ﬁﬂ /LoD)LN/ [1%112?52]1 245 ) 400
. 3Ly H
be"z(‘j;‘)‘m] butyric |7 © I | azol-5-yl]-N- (M+H)
acid phenyl-
butyramide
N-[3-(3-
Chloro-4-
(Toluene- "f(}_\ 8 iSopropoxy-
3-Chloro-4- 4- NoooN-s=0 phenyl)-
A.82 [isopropoxysulfonyia )\o " (1,2,4]oxadi- | 2.44 (b) 422
benzonitrile} mino)- azol-5- (M+H)
(A) acetic ylmethyl}-4-
acid methyl-
benzenesulfona
mide
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2.95(1) 334

[12,4] oxadi- tria.A 5-y2-

N

(1901-0-nridi p2

4- (343- Chi ero-

WO 2008/076356 PCT/US2007/025602
Acid or
Nitrile . R¢/min
Ex # precursor ch?:;:-(iide Product Name (method) m/z
1-{4-[3-(3-
Chloro-4-
3-Chloro-4- N9 1SOpropoxy-
- - - I
A.83 ﬂSOPYOP_OX'Y"tb:::OIiy: /LOD/L»‘%@"{ phenyl)- 1272 (b) 357
benzonitrile acid o [1,2,4]oxadi- (M+H)‘*
(A) azol-5-yl]-
phenyl}-
ethanone
{4-[3-(3-
Chloro-4-
isopropoxy-
4- phenyl)-
. o cony | Dicthyla /LOJQ/D—O; (2dioradic | oo | 386
. .. | mino- o azol-5-yl]- : 4
benz(c:l)lmle benzoic :/t: pheny{}- (M+H)
acid diethyl-amine;
compound with
trifluoro-acetic
acid
N—O, 3-(3-Chloro-4-
3-Chloro4- ci f />—\\ isopropoxy- 267
A85 Q)sopropoxy Propionic J\ N _ pheny)-5- | 255 (b)
enzonitrile] acid o ethyl- (M+H)'
(A) [1,2,4]oxadi-
azole
. 3-(3-Chloro-4-
3-Chloro4- N~ isopropoxy-
A.86 [isopropoxy- Butyric ¢ 'NM ~ phenyl)-5- | 269 (b) 2!
benzonitrile] acid )\o . propyl- (M+H)W
(A) [1,2,4]oxadi-
azole
N—O0. 3-(3-Chloro-4-
3-Chloro-4- o / H isopropoxy- 281
A.87 lisopropoxy- Isobutyri /L N phenyD)-5- | 2.70 (b)
benzonitrile] ¢ acid o isopropyl- (M+H)ﬂ
(A) [1,2,4]oxadi-
azole
5-Butyl-3-(3-
3-Chloro-4- D chloro-4- 295
A.88 [isopropoxy-{Pentanoic °’D)\~ isopropoxy- | 2 81 (b)
benzonitrile| acid )\o phenyl)- (M+H)
(A) [1,2,4]oxadi-
azole
N—0, 5-sec-Butyl-3-
3-Chloro4-|  2- o l ,>—<~ (3-chloro-4- 205
A.89 ;)s:propoxy— Methyl- )\ N iSOpropoxy- | 2.82 (b)
nzonitrile] butyric ° phenyl)- (M+H)"]
(A) acid [1,2,4]oxadi-
azole
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4 -i soprOPOXY- ptletlyl)- 3.2)
11,2,4/ottadi azol-5-y1l- mll(3line (MH) Nitrik
woPhG§des 1d or acid toride PCT/US2007/025602
- Acid or .
Ex # Nitrile acid Product Name R/min m/z
precursor . (method)
chloride
3-(3-Chloro-4-
3-Chloro—4J 3- isopropoxy- 205
A.90 [isopropoxy- Methyl- ri’°>\>~ phenyl)-5- |2 .80 (b)
benzonitrile] butyric o N isobutyl- (M+H)
(A) acid )\ [1,2,4]oxadi-
° azole
3-(3-Chloro4-
3-Chloro-4-| D 1SOpropoxy- 309
A.91 [isopropoxy-Hexanoic °j©/'\~/>‘L\\ phenyD)-5- | 2.92 (b) .
benzonitrile] acid )\o pentyl- (M+H)
(A) [1,2,4]oxadi-
azole
{4-[3-(3-
Aetert- Chloro-4-
] 1 isopropoxy-
'3 Chloro-4 Bbl:)tox]yca T}—@-k'}_ phenyl)- 430
A.92 [isopropoxyrbonylam| ) o [1.2.4]0xadi- | 2:90 (b)
benzonitrile] ino- o ¢ )L = (M+H)
. azol-5-yl]-
(A) benzoic
acid phenyl}-
carbamic acid
tert-butyl ester
o 3-[3-(3-Chloro-
3-Chloro-4- 3-Cyano- ) 4-isopropoxy-
A.93 fisopropoxy{" = L /CD/L“ phenyl)- {271 (b) [ Note b
benzonitrile acid o N | [1,2,4]oxadi-
(A) azol-5-yl]-
benzonitrile
4-[3-(3-Chloro-
E:-Chloro—H 4-Cyano- B 4-isopropoxy-
A.94 [iISOpropoxy : "I:(L ="| phenyl)- 1271 (b) [Note C
Ibenzonitrild benzdic | L, [1,2,4]oxadi- ®)
(A) azol-5-yl}-
benzonitrile
{3-[3-(3-
3 Chloro-4-
- - . ]
}-Chloro-ﬁ DimethyJ ) isopropoxy 358
A.95 fisopropoxy{ . ° R N phenyl)- | 294 (b)
benzonitrile] . o v— | [1,2,4]oxadi- (M+H)'
benzoic /
(A) . azol-5-yl]-
acid
phenyl}-
dimethyl-amine
w 5-Biphenyl-4-
) Iy i 7 ylmethyl-3-(3-
3-Chloro-4 }Elphenyl ):D/LN - nethyl-3- 105
A.96 fopropoxy 4-yl- ° isopropoxy- | 2:93 ()
enzonitrile| acetic pll)lenr;' I)-y (M+H)'|
(A) | acid O | 1 2aronaa
azole
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Rei nda (net hod)

Pr oduct

Nar nt

...3,.chlon)4- .119 .:30,11C0p.O. Ny.e:f P I
woPLbdhF54exy- chloride ihenzonitrile PCT/US2007/025602
. Acid or .

Ex # pll_:::tur:_l:or acic.l Product Name (ig:;::) lcll) m/z
chloride
(43-6-
- — ‘ Chloro-4-
3-Chloro-4-|Dimethyl DDAN/ '“ﬁ’e‘l’]"‘l’;‘y' 372
Ag7 fsoproporyy amine- | L, (1240xadi- 278G | )
zonitrile| phenyl)- (M+H)
(A) acetic Va azol-5-
. ylmethyl]-
acid
phenyl }-
dimethyl-amine
3-(3-Chloro-4-
} | @ a 7 isopropoxy-
ro8 l3s ;l::)(;)r::;_Phenoxy- /Lo X\Q phenyl)-5-(4- 292 (b 421 J
™ Ibenzonitrile] PPEOYD- °—© phenoxy- 220 (M+H)
(A) | acetic benzyl)-
acid [1,2,4]oxadi-
azole
-0 3-(4-
- D Benzyloxy-
3-Chloro-4-{Benzylox )\"D/k'« benzyl)-3-(3- 235
A.99 [iSOpropoxy y- o chloro-4- 2.89 (b)
benzonitrile] phenyl)- v— | isopropoxy- (M+H)"
(A) acetic / phenyl)-
acid [1,2,4]oxadi-
azole
3-(3-Chloro-4-
3-Chloro-4- Naphthal . IS?II;;OI;;D;Y- 379
A.100 fsopropoxy  en-1-y1- [ bt | 285 ® | 77
itrilef acetic Py QQ ylmethyl- (M+H)
(A) | acd |7 [1.2,4Joxadi-
azole
3-(3-Chloro4-
3-Chloro-4-{ Naphthal ] 1SOpropoxy-
A.101 isopropoxy] en-2-yl- I W QO phenyl)-5- 2.87 (b) 379
nzonitrile| acetic | naphthalen-2- | & (M-+H)
(A) acid o ylmethyl-
[1,2,4]loxadi-
azole
3-(3-Chloro-4-
3-Chloro4-] isopropoxy-
- 2 —0
A.102 fsopropoxyy f;{,?x;i . L] premds- 2620 %5
enzonitrile c acid N furan-2-yl- (M+H)
(A) )\o [1,2,4Joxadi-
azole
c . 3-(3-Chloro4-
3-Chloro-4-| - o | isopropoxy-
A.103 [iSOpropoxy- Fu;an-é}l-' @ ! s phl;nyl:)-s): 2.64 (b) 305
benzonitrilel " o1 3" A, furan-3-yl- | (M+H)
4 | ¢ [1,2,4]oxadi-
azole
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3-Chloro-4- A 120 sPtal>")/ 15-

irietlioxykrienzoilitrite 6-Mthoxy-

Wi

Il eum

8/876 56 . l e 2,

oride |1

"soni ¢ et hexy) -
6- Di chl or 04-;

ni ccein

oyl ti

oeirt

ner dﬁ/CT/Uszoowozssoz
- (3-chi cno- 4 ‘wpr opoxy-

phenyl )- t1,2, 4loxaC| [ -azoz 5- Ari cline i SOpr opoxy- 5-
—T Tt UU)\)r- mY |§|Tél7 5= llyl —i 2 4toxedt—="azpte
3-Chl Qe PREOIESXY- at hoxy phenyl .} - R/min
l%xl# 2 Rp&ggs@p Nad®e - 51/ 1- Produgl rj di nfe. Namst hokeftod) m/z
(5- pheny/ - fehoriden) i ndi - 2. 28 (b) fazol - 3-0)-| pyri dijne
3-(3-Chloro4-
3-Chloro-4-{Thiophen NS isopropoxy- 391
A.104 isoprop‘ox‘y e-2- N)“(\J Phenyl)-S- 2.78 (b) .
benzonitrile{carboxyli thiophen-2-yl- (M+H)
(A) ¢ acid [1,2,4]oxadi-
azole
3-(3-Chloro-4-
3-Chloro-4-{Thiophen % _/~s| isopropoxy-
A.105 [isopropoxy{ e-3- L~ phenyD)-5- | 275 by | > ]
benzonitrile[carboxyli /L thiophen-3-yl- (M+H)
(A) ¢ acid [1,2,4]oxadi-
azole
1- 3-(3-Chloro4-
b hiro 41 A O el I
A.106 Ls:prop %7 pyrrole- ° “w methyl-1H- | 2.75 (b) +
nzonitrile] 2 /L rrol-2-yl)- (M+H)
carboxyli [1,2,4]oxadi-
¢ acid azole
0 3-(3-Chloro-4-
3-Chloro-4-{Thiazole-{ 1 /)~<§| isopropoxy- 329
A.107 @bsopropoxy4 W B " pheny)-5- | 2.42 (b)
enzonitrile{carboxyli o thiazol-4-yl- (M+H)"|
(A) ¢ acid [1,2,4]oxadi-
azole
' 3,5- 3:(3-Chlor04-
D - I
A.108 fbsoprop 9%Yisoxazole )0 dimethyl- 2.72 () 4
enzonitrile 4. isoxazol-4-yl)- (M+H)
(A) . . .
carboxyli [1,2,4]oxadi-
¢ acid azole
5. 2-[3-(3-Chloro-
3.Chloro-4-] Methyl- Ve 4“;‘}’1‘;‘;‘:‘)’_"’" -
A.109 1soprop-ox.y- pyrazine- )\ﬁg/‘\n \_7 [1.2.4]oxadi- 2.50 (b) )
benzonitrile]  2- - o az01-5-y1]-5- (M+H)
(A) carboxyli
. methyl-
¢ acid .
pyrazine
4-Oxo- 3-[3-(3-Chloro-
4,5,6,7- 4-isopropoxy-
3-Chloro-4-{tetrahydr Nr° phenyl)- 373
A.110 [isopropoxy{  o- ¥ N\o | [1,24]oxadi- | 2 48 (b) ]
nzonitrilelbenzofural_|_ azol-5-y1-6,7- (M+H)
(A) n-3- aﬂ © dihydro-5H-
carboxyli benzofuran-4-
¢ acid one
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( 41 ,2,41oxadi -, azol-3-yl1l)-2- (22,2-trifluorn-

ettioxy)- -Wne 1'4"'4\ Nt.2 41.67.777777, --
adi - azol-3-yi)-2- 2,2,24rifluoro- e -
W(%))}/'}O! 'H?Af(’égg( 543- hloropyridin rifluoreethoxy) f’@'ﬁfﬁgoomzsmz
pyridin-3-yl)- 12, 4-oxadi - azole
.ot Acid or )
Ex # Nitrile acid Product Name R/min m/z
precursor| .. - .de (method)
4-[3-(3-Chloro-
3-Chloro-4-4{Morpholi o Tt}—\ 4-12(}),2;(3;)( 4
A.111 fisopropoxyq n-4-yl- NN i- | 2.70 (b) | Note d
benzonitrile] acetic )\o <:> 1,2, 4Joxadi ®)
(A) acid o azol-5-
ylmethyl]-
morpholine
o 3-Chloro-4-[3-
— 3-chloro-4-
3-Chloro-4- N °>‘<5\ ¢
auzfeomopom L] | SOy Y e |
benz&\)lm ® ic acid o [1,2,4]oxadi- (M-+H)
azol-5-yl}-
pyridine
3-(3-Chloro-4-
mwosen it I SN Koce o IO
A.113 ISOPTOPOXYT o 7 0ic o {2 paeny 322(H +
benzonitrile] acid N chloro-phenyl)- (M-+H)
(A) /I\o a| [1,2,4]oxadi-
azole
. 4-[:3:-(3-Chloro-
N o £ et IR o S o vl FUN
. Ticonicoti Y - .
benzonitrile ls;)cn;c(::?(tim /Loj©/‘\u [1,2,4]oxadi- (M+H)‘J
(A) ° azol-5-yl)-3-
fluoro-pyridine
2-Chloro-4-[3-
Lis ?sﬁ,l::;,rg;;;zcmom- OD/N[/ \* © g;?::;?;:: 3.05(H 351
: -2 fisonicotin N Z phenyl)- : |
be“z(‘j;‘)‘mle cacid | Ao [1,2.4]oxadi- (M+H)
azol-5-yl]-
pyridine
] 4-[;5-(3-Chloro-
A.116 135;?;(:;3 2Fluore- 3~ | omenn 205 | >
) SO o )
benzoniuﬂ;f's;’;“;‘;?;'“ /Lo [1,2,4]oxadi- (M+H)"
(A) azol-5-ylj-2-
fluoro-pyridine
4-[3-(3-Chloro-
3-Chloro-4-Quinoline D 4-isopropoxy- 366
A.117 fisopropoxy4  -4- )\"j@/‘*" ¢ phenyl)- 327 () |
benzonitrilelcarboxyli o [1,2,4]oxadi- (M+H)
(A) ¢ acid azol-5-yl}-
quinoline
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Nitrite ectino Add or acid chloride Product Name

ktitoia (nethod) - 3- (142,2,2- Methyl -
onzrobJﬂ%#%rso.' _iscracctm etboxy)-0 PCT/US2007/025602

nicotinonitrlY chloride

gt Acid or .
| Ex# Nitrile acid Product Name R/min m/z
precursor . (method)
chloride
2,6-Dichloro-4-

3-Chloro4-{ 2,6- [3-(3-chloro4-

o]
N—C, = .
A.118 fisopropoxy-Dichloro- ' ~/>NQ‘ ‘SSEZZI;,?;_Y 3.18 (f) | Note e
benzonitrilelisonicotin )\o \

(A) ic acid [1,2,4]oxadi-

azol-5-yl]-
pyridine
3-(3-Chloro-4-
3-Chloro-4- N’A: isopr(:lll)oxy-S- 345
A.119 lisopropoxy- Benzoyl /I\Dj@/'\N nl::ny(;))(-);- 3.17 (b)
S-methoxy-| chloride ° I pphenyl- (M+H)'
o _
benzonitrile (1.2 4]oxadi-
azole

—0, 4-[3-(3-Chloro-

N ==
[ /)‘O 4-iSOpropoxy-
) i o \ OPropoXy
.3 Chloro-4 Isonicotin| /k N 7 5-methoxy- 346
A.120 }SOpropoxy- o 3.14 (b)
/O

oyl phenyl)-

Se‘;f;:i’r‘]yle chloride [1,2,4]oxadi- (M+H)'
' azol-5-yl]-
pyridine
—~0 2-Methoxy-5-
6-Methoxy- Benzoyl | />~© (5-phenyi- 254
A.121 Injcotinonitr chlnrige I [1,2,4Joxadi- | 228 (b) M+ H)
ile ° N0 NF azol-3-yl)- f
pyridine
5-(5-Pyridin4-
6-(2,2,2- |
A 122 Trifluoro- [Isonicotin D \— yti:)f;g?; ;CE’ 281 (5) 323
o7) ethoxy)- oyl L AT RS 5 9 trifluoro] (M+H)'
nicotinonitr| chloride FY\" # b
ile ! et 9xy)-
pyridine
6-(2 2.2- e 5-(5-Pheny!-
Trifluoro- _J~C)| 1241omadi 2
A.123 ethoxy)- Benzoyl JF | azol-3-.yl)-2- 2.95 (b) ]
nicotinonitr| chloride \\l/\° Z (2,2,2-trifluoro- (M+H)
ile F ethoxy)-
: pyridine
5-(3-
6(2,2,2- [3-Chloro- a chloropyridin-
Trifluoro- [isonicotin i, \‘N 4'3’2')'35(6' 357
A124| ethoxy)- | oyl ; o 7 (2,2,2- 2.46 (b)
NS o L Z trifluoroethoxy) (M+H)"
nicotinonitr| chloride \\/\0 din-3-v
ile (F) F pyndin- 'Y.)'
1,2,4-oxadi-
azole
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(F) 5-(3- nethylpycidin-; 4-yl)-346- (22,2-2.96
croet hoxA pyddin-3-yQ 1 ,4-oxa.di- azole 2-
tiy - enzaMriJdc benzoy/ | oride 4-pArPR6F 5602
oz | L ONE: hyl - . henyl)-5-a- P
s Acid or .
Ex# | Nitrile acid Product Name R/min m/z
precursor . e (method)
5-(3-
3- methylpyridin-
6-(2,2,2- -v1)-3-(6-
Trifluoro- u Methyl- N0 e 4 y21)232(6 337
A125| ethoxy)- [iSOMICOtIN L2 W, @22 1296 (b)
it oyl . NS 7 Itrifluoroethoxy) (M+H)'|
nicotinonitr| = . |¢ _ idin-3-yl)
e chloride {"~"o pyridin-3-yl)-
® 4 1,2,4-oxadi-
azole
2 N'.-o 3-(4-tert-Butyl-
4-tert- - />-<\ > phenyl)-5-0- 293
A.126| Buyl- Igleet:gl; N tolyl- 3.46 (b) &M+H)+
benzonitrilel 1123, [1,2,4Joxadi-
azole
3-(3-Chloro4-
2- N—C, methyl-
3-Chloro4 285
A127 | methyl- W Methyl- | | N%@ phenyl)-5-0- | 3.40 (b) )
benzonitrile benzoyl tolyl- (M-+H)
chloride [1,2,4]oxadi-
azole
) 3-(4-Ethyl-
- _ henyl)-5-0- 265
A.128 be4-Eth_yl:] I‘;'Ieethyl; y %@ pher ;;yl_ 3.39 (b) M+H)J
e | (Y W i |
azole
2 3-(4-Butyl-
- N2 henyl)-5-o- 293
A.129 | 4-Butyl- | Methyl- ’N’>‘© P tgb?]_ 3.55 (b) )
benzonitrile} benzoyl 12.4 di (M+H)
chloride (1.2 4loxadi-
azole
9 NJ,o 3-(4-1sopropyl-
4- - />~<\ > phenyl)-5-o- 279
A.130 | sopropyl- Methyl- N tolyl- 3.44 (b) "
benzoyl (M+H)
benzonitrile chloride [1,2,4]oxadi-
azole
NN /=\ | 4-G3-Phenyl
. . ’ (5~ -
A.131 [Benzonitril [ SOM0t A n2.810xadi | 248 5 | 72
e chlo):i de azol-5-yl)- (M+H)*
pyridine
N—O . |4-[3-(3-Chloro-
Isonicoti ) henyl)- 258
A.132 | 3-Chloro- [SOT0PH C'Tj "AY, [l%:]ngxidi- 275 () |
benzonitrile . v (M+H)
chloride azol-5-yl]-
pyridine
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tolyl- [1,2,41oxadi - azolc 4-13uayl- heslyl)-5-64
tolyl- , 2,43oxadi azok 4-1sopropyl phenyl)-5-c- tolyl-
, 41oxadi - o0zOe t 1 benzonitriie) " ch '
Wd’f@%"?ﬁ%g droxy,' QYI Nane |4-(5-Pyridin4- Be885mason:
NyN1, 2, 41oxadi - 1
.y s Acid or .
Ex # Nitrile acid Product Name R,/min m/z
precursor . (method)
chloride
N—0, — o
. | 4-(5-Pyridin4-
A133 M-Hydrpxy-&sm:;l‘mn W\ y-[1,.2.4]0xadi 195 (p) 240
benzonitrile . azol-3-yl)- (M+H)H
chloride {,,o
phenol
2- —Q, 3-Benzofuran-
Benzof N 277
PWEZY I ey ' ~’>\© >yl-5-o-tolyl-1 3.83 (a) .
carbonitrile enz?yl [1,2,4])oxadi- (M+H)
chloride | © azole
3-(4-Methoxy-
L1-M<-:thoxy- 2 0 3-
3- - X '}'@ trifluoromethyl 335
A.135 kﬁﬂt}:)oxiomeﬂ xfgg;i W phenyll)l-S-o- 3.31(0) M)
yi- . ~o tolyl-
benzonitrile chloride [1,2,4)oxadi-
azole
2- '}"}_@ 3-Biphenyl-4- 313
A.136 {Biphenyl-4q Methyl- O N yl-5-o-tolyl- | 338 (f)
carbonitrile| benzoyl [1,2,4]oxadi- (M+H)"|
chloride C azole
3-(3-Chloro-4-
; | 2.4 o isopropoxy-
. i;?i‘:;;_mchlom- ) Nfc}“@‘“ phenyD-5-24-{ o | 385
- .. .+ | benzoyl N dichloro- . +
benz(c:n)ntnle chloride /ko phenyl)- (M+H)
® [1,2,4)oxadi-
azole
G 3-chloro-4-(3-
O
3-Chloro-4-|4-amino- TN%Q-M (3-chloro-4-
A138 cyclopropyll  2- /Lo isopropoxyphen| 364.09 3.08 (c)
' methoxy- [chloroben| a yD-1,2,4- | M+B)' [
E)enzonitrile zoic acid oxadiazol-5-
B) yDaniline
\ - -
1-methyl- N N '3 (3-chloro-4
| ey e
3-Chloro-4-| _ yb-o-(1-
A.139 |cyclopropyl Py"‘;f'e o methyl-1H- (i/ﬁ'zﬂi* 3.08 (a)
methoxy- carboxyli pyrazol-5-yl)-
benzonitrile] ¢ acid 1,2.4-
(B) oxadiazole
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azoI-STyI), phenol 2- Benecifaram Methyl- heozoyl

e cFrtlcaI:trite"I chl oride 0" 111, 2, 4t oxadi -

azole 1 277 , .83 + - . -

WREIBIIEE b 4 | 1 oor g?r?al p4+13) - MBLhOXY. b @irus2007/025602
. s Acid or .
Ex # :I:.ct:rlseor acid Product Name (rﬁgtl:; 1‘11) m/z
P chloride
1 o~ _{ 3-(3-chloro4-
N S S = Bl o
A 140 bvc indoline-| J@/L " Y 396.22
. cyclopropy! 4. o isopropyl-1H- (M+H)" 2.40 (¢)
- a i - -
benzoniia b0 e
(B) c acid oxadiazole
e 5-(6-
3.Chloro4 & A o brgmf)pgrgin-
T - . -yD)-3-(3-
bromonic 396.03

A.l41] C)gel:g);zp—yli otinic . chloro~4-h (M+H)" 3.99 (a)

! XY acid isopropoxyphen| *
nzonitrile! - yh)-1,2,4-
(B) oxadiazole
- T‘L@_E 1-(4-(3-(3-
4l D/‘\" \, chloro-4-
3-Chloro-4-|<Yanocyc A ésoprl(;pf ;yf " 380.43
Al cyclopropyl'lopmpy D ozadia,zél-S- (M+i-I)+ 319(0)
benzoic
metho.xy-- acid yl)phenyl)cyclo
benzonitrile propanecarboni
(B) trile
3-(3-chloro-4-
3_Ch]°ro_4JHb 6- o >3- [isopropoxyphen

A cyclopropy){bromonic [ yh)-5-(6- 350.08

A.143 methoxg-y otinoyl /?\ chloropyridin- | (M+H)* 3-92(2)
bbenzonitrile chloride 3-)’1)-1,2,4-

(B) oxadiazole
1- 3-(3-chloro4-
3-C]hloro-4? iS%Prlqpyl M ksopr;:)pgx()l'phen 198.20
cyclopropyllindoline- ,, yl)-5-(1- .

Al44 methoxy- 4- A s isopropylindoli| (M+H)* 3.56(¢)
benzonitrile|carboxyli n4-yl)-1,24-

(B) ¢ acid oxadiazole
3-(3-chloro4-

1-(2,4- .
dicorop| o B o [roRrOPETIPRES
A 145 [ Chloro4henylcyel L Y-5-(1-2.4- | 55 04
. cyelopropyliopropane o dichlorophenyl) (M+H)* 3.48 (c)
methoxy- |carboxyli c CYC'?I;TZPY')'
benzonitrile] . 5cid i

(B) oxadiazole
’ 3-(3-chloro-4-
i hen|

4 /y  [sopropoxyp

3-Chlorod (pyridin- - = yh-5-(3-

A.146 P~ ! oro ; 4- T (pyridin4- | 358.27 3.11 ()
C)r{: e;?;:;’? yDbutano )\o:© > y l)frzoiz' D- | (M+H)+
enzonitrile| ' acid oxadiazole HCI

(B) salt
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10

I btri, naoyi enzonil te. tiybei- | chlorid..'O0

3-(41-Methoxy- 1335 0) i. 1'; frrifluoronethyt Loiyt-
4.1 oxadi - anol e irq irde ky' AN21 f LN1 3-8
wq} Bﬁ)gm,qg_sg 4- 2 4loxadi - a y PCT/US2007/025602
ot Acid or .
Exy | Nitrle 174 Product Name | Rmin |,
precursor chloride : (method)
“~w | 3-(3-chloro4-
3—Chloro-4J+ 1H- "}";_8 lisopropoxyphen|
cyclopropyl|indole-4- Q"\N yh-5«(1H- | 354.17
A.147 methoxy- [carboxyli A o indol-4-yl)- | (M+H)" 269 (h)
benzonitrile] ¢ acid © 1,2,4-
(B) . oxadiazole
. 'f*’»_@_ g_ " 4-(3-(34-f:hloro-
4- o’@
3-Chloro-4- & fisopropoxyphen|
A.148 keyclopropylPiifamoyl yh-124- | 418 b 77 ()
benzoic . (M+H)
methoxy- acid oxadiazol-5-
L)enzonitrile yl)benzenesulfo
B) namide
W
N (4-(3-(3-chloro-
4- A 4-
(hydroxy @ isopropoxyphen
A.149 B-Chloro-4- nethyib yD)-1,2,4- ﬁs'lﬁ 2.80 (c)
cyclopropyll enzoic oxadiazol-5- | M+
methoxy- | acig yl)phenyl)meth
benzonitrile| anol
(B)
1,2,3,4- 3-(3-chloro-4-
3-Chloro-4-|tetrahydr N >__d> isopropoxyphen)
cyclopropyjjoquinolin "’tO/LN' N yb-5~(1,2,3,4- | 370.18 :
A.150 methoxy- | e-6- )‘o tetrahydroquino} (M+H)* 3-22 ()
benzonitrilejcarboxyli lin-6-yl)-1,2,4-
(B) c 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)oxadi-azol-5-yl]-pyridine.

Note b: Compound did not ionize under LCMS conditions. 'H NMR (Varia Inova 500 NMR
Spectometer (i1499), DMSO-d6) & 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) 6 8.28 - 8.44 (m, 2 H), 8.10 - 8.20 (im, 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 (i1499), 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)
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azole "14) 3-(3-Chl oro-4- isopropoxy-
phenyl)-5-(2,4- dictiloro- phenyl)- il,2,41loxadi -

=ehloro-4-(3- (3-ctiloro-4- isiopropo (gszlt}ﬁ
W@éﬁ%ﬁ%@%ﬁe 5- 3-(3-chl oto4- isopropoxyphe Y1: )1%( - %2-007/025602
meaty | -1Hrazol 1 exadi azole V108/ 076356
Note e: Compound did not ionize under LCMS conditions. '"H NMR (400 MHz, DMSO-dy) &
8.24 (s, 2H), 8.08 (d, 1H), 8.01 (dd, 1H), 7.40 (d, 1H), 4.83 (sept, 1H), 1.35 (d, 6H)

5  Table B. Examples made using General Procedures C,D or E,G and H

R General General

Procedure Procedure
c DorE

2
Acid or -0 ;
N NH,OH N—OH acid chloride ) )-@
Z —_—— i N
w, | —— CN

N2 DIBAL -0 NaCN(BH4)3 .\ro»@j,
N/ N/ N N\R‘
R CN GEDBral CHO General R
P'°°3d“'° Procedure
10
Nitrile | Acid or Rt/mi
Ex # | precurs acid Amine Structure Name m/z (:”
or chloride ©
hod)
Cl
-4 1-(4-(3-(3-
3. j’i@’k“ﬂ bromo-4-
bromo- 2- azetidi ° io ISOpropoxyp
chloro- HO henyl)-1,2,4-
4- 4. | med- xadiazol-5- | 20805 | 3 16
B.1 | isoprop carbox oxa 0 (M+H) ;
cyanobe . yh)-3- (a)
oxyben - ylic +
Zonitril nzoic acid chlor'ol?enzyl
e acid Jazetidine-3-
carboxylic
acid
¥ 1-(3-(3-(3-
3- A N :< ° chloro4-
chloro- 3 azetidi ° "No,, isopropoxyp
4- cvanobe ne-3- henyl)-1,2,4- | 428.19 1.41
B.2 | isoprop )IIIZOiC carbox oxadiazol-5- | (M+H) (-a)
oxyben | . ylic yDbenzyl)aze *
zonitril acid tidine-3-
e carboxylic
acid
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woharRi%,

PCTI US2007/ 02, 5602
Iisopropoxyp 1 isopropyl-I1H
| bitratapyridio- i

I .1 Name | i

3-(3-chioro-4
i ndol-4-yl)- |

3-0.) - 3- (3- per/Us2007/025602

2, 4-

|hropropoxyphes 1 yl1l)42, 4- di azolc
chi or o- 4- )poxyphe y ,-1 "I A 1 oxadiazol-5-
fpT TTEernyT) Cycljopropane. cube: it el RUmi
aligile-|4Acidoogr opyl |i dopropyr indui ifnt met boxy 4- n
Ex# piecwisl (e aid baiAming ) c aSkustetsl or opi| 3-Kamerol4-mz | o
enwtkmeMmdeNaPl|topropaite met hOxY{ cai ti oxyl|i hod)
retrzongrtetwiet (D -c}pj 1-(3~chloro-
iy 4-(3-(3-
3- 2- - A chloro-4-
chloro- |- p1oro- | 32tidi > isopropoxyp
53 i |4 | D2 henyl)-1,24- | 4200 | 2.05
> | 1s0Prop cyanobe 20X oxadiazol-5- (a)
oxyben . ylic +
o nzoic . ylbenzyl)aze
zonitril . acid e
acid tidine-3-
¢ carboxylic
acid
1-(4-(3-(4-
isopropoxy-

4 r - 3. 1.42
isoprop 4- azetidi ?‘j@*n%@\ (trifluoromet (a)
oxy-3- ne-3- i hyl)phenyl)- | 462.25

B4 | (trifluo c’r’;’(‘)‘l’f" carbox | 2~ 0 1,2,4- (M+H)
rometh acid ylic oxadiazol-5- +
yhbenz acid yl)benzyl)aze
onitrile tidine-3-

carboxylic
acid
N 43 1(4-(3-(3-

3- )\°]©/(:$‘©“\ ethoxy-4-
ethoxy- 4. azetidi o %oﬂ isopropoxyp

4- cvanob ne-3- o henyl)-1,2,4- | 438.30 | 1.19

B.S | isoprop );, io(i)ce carbox oxadiazol-5- | (M+H) @
oxyben acid ylic yl)benzyl)aze +
zZonitril acid tidine-3-

€ carboxylic

acid
3 3-(4-(3-(3-
) chloro-4-
chlaro- 4- 3- 43 iSOpropoxyp | 4,6 5
o | | cyamabe | amine oD/U‘@—\ o | henyD-1.2.4- | (020 | 182
) PIOP | “hz0ic | ProPan ¢ N‘\*(’ oxadiazol-5- +
oxyben . oic on . ©

. acid . yh)benzylami
zonitril acid .

e no)propanoic

acid
<) 1-a-(3-4-

4 ﬁj/k” morpholino-
morph 0(\ %\m 3-
olino- 4. azetidi (trifluoromet 2.18

B 3. cyanobe ne-3- hylphenyl)- | 489.22 @

. . ) carbox 1,2,4- (M+H)
(trifluo nzoic . . +
. ylic oxadiazol-5-
rometh acid .
acid yDbenzyl)aze
yDbenz 1

nitrile tidine-3-
ot carboxylic

acid
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3-(3-chloro-4- 'isopropow. he 0)-5-0- copropylindol

11- 4-y1)-1, 2, 4-

ox adi azole - |

3-0 tetlioro-4-

wd JoiBERRG yPhel y1)-5-0-(2, 4- dichloropheayl) permysiogriozssoz
eyol'opropyi) | 2,4- oxadi azole | opr opyi
et hoxyhem NM -1h " t(Bi 4- yridin 4- i)butantr ic
Clh U™ :
Nitrile | Acid or R‘flm‘
Ex # | precurs acid | Amine Structure Name m/z (met
or chloride hod)
1 b 1-(4-(3-(4-
/L:Dl"»—O\% isopropoxy-
4- . - -
isoprop 4- azetidi ¢ methoxyphen 141
pg | ©xy-3- | cyanobe “el'f" yl)-1,2,4- 41\244'37
" | methox [ nzoic carl'ox oxadiazol-5- ( fH) @)
ybenzo acid chifl yhbenzyl)aze
nitrile tidine-3-
carboxylic
acid
{ 1-(4-(3-(3-
3. - 'f'}_b_\ chloro-4-
4- o i) isopropoxyp
Ch]4°_r°- cyano- a::_%(}] Ao %_m henyl)-1,2.4- | 450 1o | 205
B9 |; 2- ° oxadiazol-5- M ’
. ISOProp | ot ox carl_)ox yl)-3- ( fH) (a)
oxyben . | ylic
zonitril | ¥ ben;o: acid methox_y t?enz
e ¢ acid yDazetidine-
3-carboxylic
acid
o & 1-(3-chloro-
VEO/D—@\ 4-(3-(4-
4- e i morpholino-
morph |  2- I on 3- 2.23
. azetidi .
olino- | chioro- (triflucromet
B.10 3. 4- ne-3- hyl)phenyl)- 51\243.21 (a)
) (trifluo | cyanobe carl.:>0x 1,2,4- ( fH)
: ylic .
rometh | nzoic id oxadiazol-5-
yDhbenz acid act yl)benzyl)aze
onitrile tidine-3-
carboxylic
acid
(R)-1-(4-(3-
(R)-3- (3-chloro-4-
chloro- (tetrahydrofu
4- azetidi ran-3- 1.98
(tetrah 4- be | ME3- 7}—@ yloxy)phenyl | 45, 1o
B.11 | ydrofur cyano carbox DD/L )-1,2,4- M H . @
an3- | "0 ylic & %—m oxadiazol-5- | M
yloxy) act acid o ° yl)benzyl)aze
benzon tidine-3-
itrile carboxylic
acid
4- 1-(4-(3-(4-
(tetrah azetidi | . r N, (tetrahydrofu
ydrofur 4 be | Pe3- ijD)LN’}_QN‘ ran-3-yloxy)- | 490.29
B.12 | an-3- | SY3M90C | carbox % 3- (M+H) | 2.67
yloxy)- nzc?:ic ylic é & | (trifluoromet * (@)
3- ac acid hyl)phenyl)-
(trifluo 1,2,4-
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rypoxyp YO -543-

(NL+11) + 1,7 4-

Wi o)

"azyl a.

11, 2, 4-

(pyridin--4-358. 27
MCI  OS/ 076356

--4 isopropey, ypher cryi)-5-(1P1- P T/US2007/025602

oxadi azoi c 4-

y Dpropyl)-
trile

sopr opoxyphe

yl1l1-1,2,4- flbenzene& I L fr
Nitrile | Acid or Ru/mi
Ex # | precurs acid Amine Structure Name m/z (met
or chloride hOd)
rometh oxadiazol-5-
yl)benz yl)benzyl)aze
onitrile tidine-3-
carboxylic
acid
3. °fj::j/ﬂ:;*"<::>“\ 2-(4-(3-(3-
L % chloro-4-
chloro- 4- 2. /T\ }}o d iso
4- . v PIOPOXYP | 400.14 | 1.55
B.13 | isoprop | <Y ancbe | amino henyl)-1,2,4- (M+H)
’ oxyben nzoic | acetic oxadlazol-S-' + (©)
sonitril acid acid yl)benzylami
no)acetic
¢ acid TFA salt
&m 1-(4-(3-(3-
3- N chloro-4-
4- cvanobe 4 /f\ henyl)-1,2,4- | 456.61 | 1.95
B.14 | isoprop )rllzoic carbox | oxadiazol-5- | (M+H) ©
oxyben | .4 lic yl)benzyl)pip *
zonitril yu eridine4-
e acid carboxylic
acid
1-(4-(3-(3-
3- 1- chloro4-
chloro- 4 amino isopropoxyp
4 cyanobe cyclop | o '7'3,@j henyl)-1,2,4- | 5 3, | 1.92
B.15 | isoprop nzoic | ropane UL" ”_i oxadiazol-5- oAy | ©
oxyben acid carbox ,t w0 | yDbenzylami
zonitril ylic no)cycloprop
e acid anecarboxyli
c acid
& 1-(4-chloro-
OUM 3-(3-(3-
3- . A q, ~O( | chloros-
chloro- chloro- azetidi ° | isopropoxyp 229
4- 5. ne-3- henyl)-1,2,4- | 462.49 (b)
B.16 | isoprop carbox oxadiazol-5- | (M+H)
oxyben | ¥ anobe ylic yl)benzyl)aze *
zonitril nzc?:jc acid tidine-3-
e act carboxylic
acid acetate
salt
- 1-(4-(3-
4 azetidi ©)L }Q—\ phenyl-1,2,4- 201
.17 | benzon | cyanobe ne-3- o oxadiazol-3- | 336 55 |
A7 iite | nzoic | G3TOO% o yDbenzyDaze | g gy | (0)
acid ylgc tldme-3'-
acid carboxylic
acid
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3-(3-

cbloro-4- '
lir

" sapi opoxypiict vyl

i-6-yl1)-1,2,4- ox

i-5-(1,2.3.4- 1

adi azole 1 N ce:

acid chloride is avail able. The pr '
Wd\%ﬂ@g#g%ﬁuct preparation of 4 - ﬁdﬁﬁ§20b'ﬁ025602
, 2, 4) oxadi . -a?A5yj i yti d| ra 122;jfr Con'pound di d not
ﬁum Ze—paer———046condi—t |Tr|a—' S VIJRZ\E arfya RtUmi
“InNitdle 5PAcMR |SpecWinci er (1499), DVHO-ii6) 6 8 56 - n
Ex#&.p?acu(srﬂ icitt) , | Bmibd |- 8. 5Bufwewre 114) .| 8JNamB. 24 (myz 1|
I|-1pr 8l @fforide8. /1 (1 11)324-7.93 (fin, 1 H), [134 - | g
’.41”*. 46 500+ 36t jpre
%orrpound did not ioniz n(ﬁ l{3| | HNNER
(| \éatdre: no§/a 500 NI Iv t:to :gdg DMSO de) | 1.85
d 8428 (f&, 4H, 8.10- 8. ; 80D | o
B.189. iddprdg a'fyarlq V§§’-'3°E 04 (fa, 1 /1), -‘/) + ('(M+H5L (
1| gxybeh. 7 1"2'% '(“f‘f‘g? 1 1-1), 1,17 (d, +
Gosspaing 878 not?I%ri ze under . LOMS co’hl ef'?y"ﬂ‘é’ t H
N. N4R Watia I nova 500 NNW Spect amet or (i@@‘iﬁ'c
DVSCL-(116)—6- 8328 57 (aii 1N 7182 #gg (i 1
hy, 7.7k - 7,82 k' rd.¢ 3 - 7] 403 1) |
4.67 - B.95 (i, 1 A" 5°. (| n ISOPropexy-1) 67 -
1.8% (rp, 2 W] 1.51 1¥63(m 1 H) 25 -31.42 km 9
H)'SOPIB POOR10 L% 110S2001/ 1. - 12 igg& 'quﬁpbund
qi FYntit J;)Qﬁbb% uMgrer |LENTS condi ti ons. ). ladep-25 | 142
B.19\wiriflugvs g 43 6| PRIPX. 08/ 10, 8.01 (11d, 11H% 7. EMHD | o
(|dFoms®nt . dia4)| YiSs5 |(0, 6H) Table B. .%déa??fiﬁ‘es mde
Jsieer%Eener al  |Prasedures C, 1) or E, Gaylienzylegs po
Joeréftle B. ¢ yaji tohe [chl on> | azeti di tidine-3-
carboxylic
acid
(5)-1-(4-(3-
(S)-3- (3-chloro-4-
chloro- 0 (tetrahydrofu
4- 4- azetidi D)’\N’)‘@ﬁ ran-3-
(tetrah | oo | me3- | o i yloxy)phenyl | 456.22 | 1.99
B.20 | ydrofur 31’1 woic | carbox | A oo 124 | (M |
an-3- acid ylic ° oxadiazol-5- *
yloxy) acid yl)benzyl)aze
benzon tidine-3-
itrile carboxylic
acid
(1R,3 (IR,35)-3-
S)-3- (4-(3-phenyl-
4- amino O&"" 1,2,4- 203
benzon | cyanobe | cyclop N oxadiazol-5- | 364.72 | (b)
B.21 itrile nzoic | entane @%':'/Cr\ yDhbenzylami | (M+H)
acid carbox " no)cyclopent
ylic anecarboxyli
acid ¢ acid
(IR3 ? W | (1S3R)3-
R)-3- (4-(3-phenyl-
4- amino @w H 1,2,4- . 204
B.22 benzon | cyanobe | cyclop %0 oxadiazol-5- | 364.22 [ (b)
) itrile nzoic entane yDbenzylami { (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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rizoic acid 4--earbox ne-3- acid ylic zetidi ne-3-
carbox ylk acid 4- cyano rizoic acidacid 'M 3-

j pan oic StructureNane | (3-chlore
W@%ﬂ"g@%“ﬁg“ou xopr opoxyp benyl)-1,2,4- CM yI)benz‘é{@gx"fh§7/025602

[ ridine-3-
Acid or
R N NH,OH A h;’OH acid chloride C/&_g
l l General NH, I l
General
Procgdure ©/L Procedure N NH
DorE
-Q ' -
2 7\
@A \ General \ X General ©/‘\N>\8
N NH Procedure A\ N Procedure NN~
lord CO H
CO.‘,tBu
Ex Nitrile Acidor | tert- Rt{:m
# | precursor acid butyl Structure - Name . m'z (met
chloride | ester hod)
3-(4-(5-(3-
(Z)-N'- chloro-4-
hydroxy- 3-cl;l.oro- tert- \}‘Q isopropoxyphe
SN T S P P Cho™ | nyD-124- | 42434 | 201
* | indole4- | ! bi()p . | acryl c ° oxadiazol-3- M-Hy | (c)
carboxim "3; a:iff‘ ate yD)-1H-indol-1-
idamide yl)propanoic |
acid '
3-(4-(3-(3-
5 tert- N/ - chloro-4-h
-chloro- 1H- butyl /L isopropoxyphe
C2 iso:r.opo indole4- | - 2- or;)a,lgi-aléi’l‘g— (‘;\A;Iil}l‘; 2:20
’ carboxyli | fluor . (c)
xybenzon cacid | oacry yl)-1H-indol-1- +
itrile late yl)-2-
fluoropropanoi
¢ acid
4-(4-(3-(3-
3 chloro- tert- A °'?/Q_8"J°“ chloro-4-
4_0 1H- butyl isopropoxyphe 440.21
c3 | isoproo indole-4- 4- nyl)-1,2,4- (M-I:H) 2.95
= b‘;ﬂ‘; carboxyli | brom oxadiazol-5- N (©)
xy't .lz "1 cacid | obuta yl)-1H-indol-1-
e noate yl)butanoic
acid
3-(4-(3-(3-
chloro-4-
3-chloro- 1H- tert- ’f’}—@ isopropoxyphe
ca | o | indoles- | DX /LOQ O | o124 | 43847 | 247
4 | 1sopropo carboxyli o ° . M-H)- | (c)
xybenzon c acid acryl y1)-1H-indol-1-
itrile ate yl)-2-
methylpropanoi
c acid
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carboxy/ Ic acid 1+14344- ixoprocroxy- 3-

(trifluoronet hyOplien vyi)-
aze ridina-3- tbhoxylic acid 1444143-
Wd’e%(%)g@{/ky, - wpropoxyp henyl)-1,2Aoxadi aw . - 5-
ypbenzypaze tidine.-3- carboxylic acid 3444343-

1 oxadi azol - 5-

PCT/US2007/025602

chtoro:

A=T0 poxyp henyt=—i,2Aoxadiam =5 .
A . . . L Rt/mi
Ex yIi QZ‘IAnqwrn Je-opanol e acid orphg.li no- tiofone n
4 yd Jrenyl ) acibxadbayloki - tStolcmee- 3 car boxyName acid m/z (met
chloride | ester hod)
4 s 3-(4-(3-4-
morpholi ?’L " L | morpholino-3-
- - N N i
no-3- | . d”f tert- | Y ~Y l(‘"ﬂ“°‘l°'“°2“:‘y 48756 | o
c.s | (trifluoro in oe-4-‘ butyl )pheny )-1,2,4- (M+H) .
methyD)b carboxyli | acryl oxadiazol-3- + (c)
enzogi il c acid ate yD)-1H-indol-1-
e yDpropanoic
acid
7}@ 2(4-(3-(3-
Fehloro- |y | fert s SE isopropocyphe
4- . butyl LI PrOPOXYPIC | 412.18
. indole-4- o nyl)-1,2,4- 2.38
C.6 | isopropo carboxyli brom e oxadiazol-5- (M+H) (c)
xybenzon 4 | oacet Heoindol *
itrile ¢ acl ate yD-1H-indol-1-
yDacetic acid
TFA salt
ethyl 3-(4-(3-(3-
3- chloro-4-
3-chloro- 14 chlor N-Q isopropoxyphe
4- g o- N/FQ nyl)-1,2,4- 454.25
C.7 | isopropo cl:r:r’l?cl;ﬂ-x 2,2- /LO’Q)\ N N\><\(°" oxadiazol-5- | (M+H) 3(':)1
xybenzon | <% 3 | dimet @ ° | yI}-1H-indol-1- | *
itrile | nylpr yD)-2.2-
opan dimethylpropan
oate oic acid
5, 3-(4-(3-(3-
1H- It /Q/L ")—g o| chloro-4-iso
3-chloro- | pyrrolo[2 | oY M| propoxyphenyl
4- 3 )-1,2,4- 427.17
C.8 | isopropo | blpyridin 2:ty : oxadiazol-5- | (M+H) 2(3)4
xybenzon e4- ag yD-1H-pyrrolo *
itrile carboxyli [2,3-b]pyridin-
¢ acid 1-yl)propanoic
acid
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5 (a) A2 00 ".30/.19 (a) -7, r arile Acid or ecura
1 acidAmne | orchlotide 144-044- i sopropoxy

ho§%Phen 42437 1\ 4+1-1) oxadi azol -5- yQoerizyl)aze
WQ 200887836 ¢ aci d PCT/US2007/025602

Table D. Examples made using General Procedures C,D or E and L

Acid or -0

R N NHZOH R rrOH acid chloride ,)O
| I General NH, | I
Procedure @J\ P?o%r;%rjrle
c DorE
-0
R N0, K,CO,4
,N/>‘©~F / N
General
Procedure
Ex Nitrile | Acid Rt/mi
4 | precurs chlorid | Amine Structure Name m/z (meggg)
or e
(IR,3S)-
HO_o 3-(4-(3-
A 5 “-
f\)b/zrfg\@w«o morpholi
4- ° H no-3-
morph 4- (l)f_l :;Z-SS (trifluoro
olino- fluorob | aminoc methylp
D 3- enzov] clope henyl)- | 503.21 3.31
| (uifluo | PEOY | IE P® 124- | M) | @
rometh . oxadiazol
ybenz e rboxycix 5-
onitrile ¢aa ylhphenyl
amino)cy
clopentan
ecarboxy
lic acid
(1S,3R)-
3-(4-(3-
3-
Oy OH
- |, o 5 oo
chl40_ro— bromo aan-i::l-o . o '7’3%@_" xyphenyl
. benzoy P\ j@’l\" " »-124- | 44205 | 2.97
D.2 | isoprop yclope . +
| o oxadiazol | (M+H) (b)
oxyben ., | ntaneca
zonitril Chl:“d rboxyli yl);;z;. nyl
e c acid amino)cy
clopentan
ecarboxy
lic acid
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144-0-0- chloro4- ropoxyp 458 A 9 ON adi azol-5- (Mn)

YO 3- net hoxybeaz y Daze/ di ne- |carboxylic acid

sobsofeide0’ 0- Ephol tri fluoro net ()phenyl)- §21)07/025602
W(ﬂi&)@%@%s yQbenzy Daze carboxylic lacid O-c 1]21,

(tttnt hydrofn ran-3- yl oxy)pheriyi 454.19

(MH—oxadi agot -y fxrrzyrl aze carpoxytic acid
Ex Nitrile Acid Rt/min
4 | precurs chlorid | Amine Structure Name m/z (method)
or e
Oy-om (1R,38)-
) Q O 3'(4'(3‘
(IR,3S O N’ Q phenyl-
4-. )-3- N 1,24-
benzon fluorob | aminoc oxadiazol 350.16 | 2.99
D.3 itrile enzoyl | yclope -5- (MiH)* @)
chlorid | ntaneca yhphenyl
e rboxyli amino)cy
¢ acid clopentan
ecarboxy
lic acid

Table E. Examples made using General Procedures M, N, D and O

Oy -OH
o) O‘R O. O‘R
1 R—E )L —— R2 —— Rz
General General o
OH Proclsldure o Eo Proo;dure o{ ><
X o
(o)
Oy OH

Hydroxyamidine N- ., N-o 2
R? A A . ——— R A o
General P General 4(/
o) o Procedure o OH

o} Procedure le)
X 3 "o
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1 44-044- Cetnthydrolu ran-3-yinxy)- 490.2

3- (MF14) (trill

ity

UO1-0111e hyDpheriy) -

56 PCTI LI S2007/ 02. 5602
acid chloride

or

1,2, 4-

WO

NEtri | ep &bk dodi02sc02

Nitrile .
E;#x precurs | Phenol | Alcohol Structure Name m/z &Zg:;
or
YiSOH (R)-3-(4-
-0 (3-(3-
3- (S)-(2,2- I N)O” chloro-4-
chloro- | benzyl | dimethyl- 07 isopropoxy
4- 4- 1,3- @ phenyl)- | 405.25 279
E.l | isoprop | hydrox | dioxolan- 1,2,4- (M+H) (.b)
oxyben | ybenzo 4- oxadiazol- *
zonitril ate yl)metha 5-
e nol yl)phenoxy
Jpropane-
1,2-diol
m\:? 2-((4-(3(3-
N~ chloro-4-
3- ' }0‘0 isopropoxy
(2,2- Py
chloro- | benzyl dimethvl 0 phenyl)-
4- 4- “‘1“"3_3’ - @ 124- | 41923 | oo
E.2 | isoprop | hydrox | ,. ”’ oxadiazol- | (M+H) -
dioxan-5- + (2
oxyben | ybenzo Imetha 5-
zonitril ate y nol yl)phenoxy
e ° )methyl)pr
opane-1,3-
diol
R)-3-(3-
/(C'D/[‘, ' o | chloro4-
o N (3(3-
3- methyl | (S)-(2,2- o
. chloro-4-
chiloro- 2- dimethyl- 1 SODIODOX
4- | chloro- | 13- Propoxy 1 439.16
. . phenyl)- 2.83
E.3 | isoprop 4- dioxolan- (M+H)
1,2,4- + (@)
oxyben | hydrox 4- oxadiazol-
zonitril | ybenzo | yl)metha 5.
e ate nol
yl)phenoxy
)propane-
1,2-diol
Preparation Of Additional Examples
Example # :1 Preparation of 3-chloro-4-isopropoxy-benzoic acid
5
0
0~ 1).iPrOH, PPhy, DBAD Cl OH
HO 2). NaOH 0

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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4-2- yazobe am no nani cacetic acidacid 4-din cyarobe4
Buck cad> add acid 1- cyanott 4,cyclop sapatio .
mno _carbox ylic acid 2- h lore- 5- yarnbe h%@fm@%o%zsmz

W@%‘E’G{"éﬁz’éﬁ‘ -5- yObenzyfl aze

mixture was briefly stirred under nitrogen, then DBAD (19.75 g, 0.0858 mol) was added. The
mixture was stirred for a few minutes before adding anhydrous isopropanol (5.125 mL, 0.067
mol). 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 added 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 ethy] 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-dy)
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

Hn-OH N-O,
an/RNH cnj\@\ . cnj : PN =N
X | ™ 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 1 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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tidi ne-3- carboxylic acid chlozo4- spoxyp 'a azol -5-
yi )benzyl arni no)acctic acid TFA sa -(44343- chl oro-4-

[ ropoxyp oxadi azol -5- Aberizybpip eridine-4--
Rl

c add -i4-4 343- chloro4 isoprecipt - it BS3BHIp5602
1)-1, 2, 4- oxadi azoi-5- yl)berizylarrii

(12.568 g, 37.0 mmol, 85% yield) as a tan solid: LCMS (Table 1, Method a) R, = 4.58 min.;
MS m/z: 340.20 (M+H)".

Example #3: 4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-S-yl)benzaldehyde
Ny (s
i[::szN =N ij::TJ\N
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-
yl)benzaldehyde (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+}D+.
Example #4: 1-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-

yl)benzyl)azetidine-3-carboxylic acid
Q

OH
N~ o]
c L7 7 OH N-O
N ——————r——— [o} i V.
X " N

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 mi). 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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bath and the precipitate was collected by vacuum filtration and washed with ice cold methanol
and then ether. TLC showed impurities still present. The solid was dissolved in 1:1 EtOAc
1(6:3:1 CHCl;/MeOH/NH,OH) with a little extra added NH,OH. Chromatography over silica
gel in a mixture of 1:1 EtOAc/(6:3:1 CHCl;/MeOH/NH,OH)

increasing to all 6:3:1 CHCl;/MeOH/NH,OH eluted the product. The fractions were
evaporated to dryness to afford a colorless film/oil. Methanol was added and the mixture
swirled but this gave low recovery on filtration. The mixture was dissolved in methanol. and
the filtrate evavporated to dryness. The residue was resuspended in the minimum amount of
methanol, water was added and the mixture filtered, washed with water and then ether. The
residue was dried under vacuum at ambient temperature and then under vacuum at about 60
°C to remove trace methanol to afford 1-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-
oxadiazol-5-yl)benzyl)azetidine-3-carboxylic acid (8.3 g, 19.40 mmol, 55;4% yield) as a
white solid: LCMS (Table 1, Method a) R, = 2.94 min.; MS m/z: 428.31,430.27 (M+H)"; mp
194.8-195.9 °C; '"H NMR (400 MHz, DMSO) 8 ppm 8.12 (d, J = 8.34 Hz, 2H), 8.06 (d, J =
2.13 Hz, 1H), 8.00 (dd, J = 8.67, 2.15 Hz, 1H), 7.54 (d, J = 8.36 Hz, 2H), 7.39 (d, J = 9.06
Hz, 1H), 4.88-4.77 (m, 1H), 3.67 (s, 2H), 3.48-3.38 (m, 2H), 3.29-3.19 (m, 3H), 1.35(d, J =
6.02 Hz, 6H).

Example #5: Preparation of 3-(3-chloro-4-isopropoxyphenyl)-5-(4-fluorophenyl)-1,2,4- -
oxadiazole

~OH c N-Q

L0 - PO, A
o F 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-chloro4-
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 (MH)*
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Example #6: Preparation of 3-chloro-4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-

oxadiazol-3-yl)benzonitrile

n-OH c o -0 a
/J\o NZ /J\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 abont 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,
DMSO) d 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,
IH), 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-
yhphenyl)propan-2-amine

,\1——0 ";——0
/4 o— V.
- NH,
(o]

A N

Anhydrous cerium (III) 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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room temperature overnight. The next day the reaction was cooled to -50 °C, and quenched
by the addition of 21 mL of 35% NH,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 MgSO,.
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 pm 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, DMSO-d6) d ppm 8.14-7.94 (m, 4H), 7.80 (d, J = 8.43 Hz, 2H), 7.37 (d, J = 8.81 Hz,
1H), 4.80 (sept, ] = 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

,’—O ,T—O
M N

o]

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, § 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-

yl)phenyl)propan-2-ylamino)propanoic acid

V,

o a
':‘52
z; ;é:
Iz
o) Q
é—-z\
Z\ o)
Iz é
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Hainino)prepandate(83mer(l E remol) axdisfolved in etlesingl (4mL) and NaOH (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. {N HCJ 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 I, Method a) R, = 1.98 min,
m/z = 444.29 (M#H)*; 1H NMR (400 MHz, DMSO-d6) 8 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, J = 8.59 Hz, 2H), 7.25 (d,
J=8.78 Hz, 1H), 4.79 (sept, J = 6.11 Hz, 1H), 2.95 (t, ] = 6.20 Hz, 2H), 2.44 (1, J = 6.17 Hz,
2H), 1.84 (s, 6H), 1.40 (d, ] = 6.04 Hz, 6H).

Example #10: Preparation of 3-(3-chloro-4-isopropoxyphenyl)-s-(lH;indol-4-yl)-l,2,4-

oxadiazole

Nl,on oH .
CJD)\NH, o)p o N )—-@
+ _— N
7 Peplst
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 (IL). 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-( 1 H-indol-4-yl)-1,2,4-
oxadiazole (2.76 g, 35.7 %). LCMS (Table |, 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)phenyl)methanol (0.336g, 71%) as an
off-white solid. LCMS (Table 1, Method ¢) 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’ -0
O — Lo~
Pe Pt "
O
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 (MgSO,), 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-

ylphenyl)methanamine

N-Q N-Q
A ) — A )
O (o)
Cl 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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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 c) Rt = 1.64 min, m/z 394 (M+H)".
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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 (MtH)". 1H NMR (400 MHz, DMSO) 3 ppm 8.06 -
7.94 (d, 2H), 7.89 - 7.79 (dd, J = 1.99, 8.66Hz, 1H), 7.14 - 7.06 (d, ] = 8.68 HZ, 1H), 4.78 -
4.65 (td, 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, J = 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

0
HO l: >4 —_—
N0 o
e Ge%

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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stirred with heptane and the sol vent renoved carefully
via pipette. The solid was d under vacuumto afl oat

4-( 3- chl oro-4- |sopropoxypbeny1) 1, 2; azol -
W‘{@@ﬂ@?“dehyde (9.15 g, 26.7 mol, 9.1%yi el g‘SCTAESZ"W’“z“”

white solid: LCVS (Table 1, I\/bthod a) R4= 4.59 mn.

g

probess Ak yeagtddni mixiwee- Bascarbdiatyl iCcfondibinin. ZFhed\a eolodéss eolution of

SO 705y oy S A b

yiphétbanol (3( mil33.73Thinel) weBHE (B%eSimt) ovas adided to thel mixture, keeping the

e .
BHPRAR 3 Bpd 3 Il sty s s gty sy STyl wpe
stiziey der 2(}1151 OFC 18& Dowely wanhdd to amMaﬁﬂtém;ﬁe(iﬂGremhc) stirfed@ver the

bk aPe RO et f e eyiloa bt e gL gl gy The orce

oibwad dissolvad inettes. Then hep&bne twlas dcfded Tike reshbz&it pretipit@s was sonicated

C ed Wt ice WO 20QWD 6PCT1P 007/ 025502

SdtHeSed b Tl A scmdinoied “RUPTIOGS o AP P I Doine RediSep RS
f 20gtcoltrinpwitiaa gradiaﬁthﬂd 2074 xOAcAepaine oviee 1 0 atiwat S8l /infrethen hold

G20 sl ey 70 oy Mt B o Rimne b e IS RS A9)
vdntdntratel itd dfeor@@R)riznad d€@, NRmelilyl- Chﬂtd’iﬁlaﬁgli)&}ﬁieyhoay)bénzoate as

¥ P BEk 8 oy PR LLEME e pnbsrel R A bomin 44320

@1+Hy¥d the product. The fractions were evaporated to
dryness to afford a colorless filrafoil. Methanoi was
added and the m xture swirled but this gave | ow
Prparition #51(K)id-(2,2dimfdthyl T3 disklahdey iRthoky RaLoi€skid N
nmet hanol, and the. filtrate evavporated to dryness.
The residue was tesug@ended in the nini mum amount of
nmet hanol , wat ® .I and the mpxtore filtered,
washed with wat¥ hen ether. Thel 10 resi due was
dried under vaesgm at anbi ent tenper re and then

under vacuum 3 pbout 60 C to renov ace rret hanol to
afford 1-(4-(3>¢S-¢er 0- 4-i sopropo -1, 2, 4-
oxol - 511) benayl paz - 3-car boxyi i coac .3 g,

19. 40 nane!, b55. Z‘%ypeld) as a white solid® LA MB
AT ML hlgh-nmsn@dlaaa Wwaspharged wisla patadium quatbok (0.3005, 9282 mmol),

é@@w@bdéjbr%)é Hg wad ldd’eﬁ %Sﬁ%»é&%ﬁkgbenzyﬁ ((dehhé@l(l@@oxolam-

mraetllw)bfn@a@(w (l?j 8. l§ 02 mmal). The ppsulting st)spermos avag gllowpd:to shake
?d@lﬁan]alr]lgsgherg J:ﬂ-ﬂydrgfer?’;)ﬁ(ﬂn) at‘an?bn@xﬁ (Jﬂ?peraltg}l ford- hgss"ﬂrezl%xture was

Jgred tj}rqggh @gllteé and the oglofigss ﬁmq)e 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)phenyi)-1,2,4-oxadiazole
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(Z2)-3-Chloro-N -hydroxy4-i sopropoxybertaiimde (2.0 g.
835 mmol ), 4-fluoroberrwyl chloride (2.1 g, 13.12.

pyridine (12 nil) are | oaded into
WW#&WE e vial equipped with a stir bar. The%oo'{@“m

seal ed and the reaction heated to 200 C. with cooling
for 25 mn, The m xture. was purified using nornal
phase chronat ography to afford a pale. brown solid
knal ysi s h;P"i. C. ML.3 sho this w be a 35:30:21

m xt upe ol (3 %

i uprxy A rophenyl)-1, 2,

u FO- 445- (4 II hgrty'lJi_-'
1, 2, 4-oxadi azol - 3- yOphe®Poi and 4- nzoi ¢ aci d.
The m xture was purified a second tineayusing nornal
phase chromat ography to affthrl 5 fractions. Fractions

fon Gp0 SeoUREE, FORIP 1SH A EHPRIASL Ao @035, 1203

rﬁrnub umphﬁmn)sv w)zwaas-addacﬁm (11.281 (g4 ROOBMmBY Fllowed by HOBT hydrate

QPR 80257 ol A8 a8 ish 55 Suorsr (5 M uBpsnnda

'6‘5’5‘103‘5‘“‘39'@7“‘&%5@25586“@9 bl in DMF (1367 mi) was added. The reaction
?a ‘2@% q%ﬁ%{l%%ﬁf&p aﬁ:;gut?ﬁw% gh%@ﬁ:ﬁom ﬁg}perature the

xeapmrop pﬂ:dum v&ds cencsiitratedlin rzacwaand:ﬂs\mﬁge dy tthrbhatography on silica gel

é‘r\’ﬁ%%ﬁé %ﬁ‘g i ‘%“' g??oéj Brﬁi“ ?rg'('%egzppom enyg%%«z 2-

dmmbyl)-l 3-Ghnb}y1ﬁ-4€,)h]nmhodye)p(|6@ﬁ In% Hroxaliazale (01389)g, (A9%) as a colorless

SRR RS SR

Upon addition of the oxalyl chloride, gas evolution

e 914 Fiptaraton 34T 45 Br Greh BB Ao PoBRTEP D A ol

Sylyphenexy)propanatislat ed in vatic,. The resulting
10crude material was, di ssolved in pyridine (50 mL. )

To this was added -chI oro-N -

hydr oxy4- |sopropoz benzirai darni de (1,258 g,

rnnol ). Theomx ure was heated to abou,t—loo un er an
at nospher ¢ n for about 1 I itiog
miy xt sN co d ambient at lﬁ‘ ‘I‘I d| ne
eppived under reduced pr b nd the resulti ng

mat er i I was triturated in DCMandC|I\/e011 m xture

(about 1:1). The resulting precipitate was 15l eft

st andi ng for a few mnutes at anbient tenperature then
T sadwsion of (RIB-(Arehldre-fisaprdporyphomydhet-(67.2 iraethylli Idiexadgn-4-
) rﬂetwmul L% 5&“&6&% §§9 %tor ?ﬁo]i\{'ﬁQHF IR @994 94 ?H’d \%.i, added a

I'n a vacuum oven or | or oal

sojugion pBIN FG) f 524 ul; g@gﬁ @p}ggy@ﬂgﬁﬁ y|a{:l@trorgzl w HC) (2 286 ml, 2.286

X80 WA Addea 2P QR Jnmulrare( Jasﬁ,%%gd 10470Q§ f&aa%ﬁil?)h m@coormg to
bei ge solid, ITHNIVEIt (40 DVS0 9 (d

ambjent gmggratqg_q)olutgmg;@ l{‘!dJaQH @. 81 onl-§8 mB wag a@dyd(aprh ;he)reacnon
rﬁrxﬁrré-a'ras éo%g’eng'gdéﬂ in \111-1;9 Thgregxﬁtl%glr% wagw;s:l'ru? wrti\ L:br)rous%n‘ggnts of

watszane §efﬁ in vrzcue te p@mdr-rﬁs)-&@cr()’s (3-thlem4- r;or)rppoxaph}mymzlﬂ 4-
&%&L ol-%&\%x%% ane- IBZ-BH I((5 ?] %j?@‘% as a colorle solid. LCN(IJD F]Table

I er o- SU ro oXy oxa I'azol 4

le emdp;a BpF R43 anin. melz Sos (M+H)

Example #15: Preparation of 4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-

S-yl)benzenesulfonamide
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1 I'NHt 0" Anhydrous cerium UT) chloride (5,57 g, 22.60
turnoi) and anhydrous tetrahydrofuran (20 M.) were

a thyeck round bottom fl ask under ﬁ?ﬁfi07/025602
Cgﬂgﬁrgéultlng suspensi on was soni cate. .61 fol;Cr

m nutes and then stirred at

90 m nut esgy The. m xture was then cool ed t
m(14.13 m . ",

out 60 mn, and
TT0 80,

C, and nYphyl it hi

adde ¥ A
e reaction

gool e

&? chloro-4-iso rdbgﬁyphenyl) fOZ
benzo

roon1tenperature for about

bout -
F@%&m

4t oxadi azol - 5-yD

22.60 m ngl

trile (2,49, 7.96 inamin 8 MC 6% anhydr ous THP
t he tenperature of the

was added W se, to kee
%&Wﬁﬁdf’%ﬁ?ﬂb@?@%@éél 2t/

i23raal) i (8-2ym!) whg added

EB@¢LIFE, 123 niifdly foRbWabyAOBP Bdrae (0.975Y, 7.22 dfork fAIfteE bout 30

warmto roon1tegferature overnight. The neat day t he

migyies f sAlutignof £4)

-gtorpN -hzéram‘*wemwaaewu@w@l ds apPMFS§-20 ml)

\S’ies aa&ednﬂre 1Q§ct|3§ % DETE Qaé hreated 8 aBMR MAUFEoF éb%ﬁi IR ')\fl@@oolmg to

to roomterrperat ure over two hours.
TﬁP‘)@t“H‘i’Ré‘“Wﬁ% ﬂ\euwewmtxmf@ gheanaentialed uvagra wdryewﬁf%&y purified by

&Rthakograph§ oh silikd g €l vﬁ@ll ﬁt@ﬁﬁ-ﬂpﬁﬂ drdviiRna- M?Qﬁﬁrdﬂl th

wat er and dri ed over

Sol

vent was renoved under

isepaRRosYPher s b2 teoxadipzel-Diy @bétrzmulmti@dp él 2%@%) 2§ # celerless
% RN abR 1 MR8 RYR AR i WA el

acetonitrile; 30-70%B over 30,0 mn (21 0 raimn flow
rate); 21.2 x 250 ram Therno Hyperprep C18 columm, 8
ﬁ? mplé#id: Pr&atatioh ot teie-batyl 3,3 f4-(3 (3-chloro-4-|sopropoxyphen?'l) -1,2,4-

alny)-1, 2,41-oxadl azo

Ry e mtaiony Rosm oS mAvoL o b B - tloro-4-
1§¢§:Q- gli*ﬁg th'\t/)&l)Jl ? 4-okddisroft S Fggﬁéﬂyﬁuﬁona%&gﬁ%ﬁ% = 2,61

chl’or o-4-i sopropco

00 MHz, DA

410780 (d, J2* 8.43 Hz, 21- 1)

1g’rso %3"%3 04 H2., 11),

SI
ration or
342494, 43- (3 d| I o (%/r‘\opoxypfﬁo)é)4 O

94 (in,
737 0,1 =8,81 Fizs ,

311), 139 (s,
9]&}*2&1) Ez(a 19 = Sé? ,\3“0)4

oxadi azol - 5- yOphenyppr opan- 2- yI%rnlno)propartoate

To a solution of 4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-
yhbenzenesulfonamide (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-buty! 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, m/z 521 (M-H)".

Example #17: Preparation of 3-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-

yl)phenylsulfonamido)propanoic acid
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2, (443-(3- Chl or poxypheny1) - 13, 4- oxadi azol - 5-yl ) phenyt)
propan-2-aiand acetic acid (132 ng, 0.306 md) was

a5 it mcrowave vial equipped: wt
W"g’{aﬁ’?&i“%% bar. Methyl =Tide (52.6 gy, 0.6111 M")’S,z"%‘gsm

MAd (3.0 m.) were added, the vi al capped, and the
reaction heat ed to abguty 120 ' C for about 90 m n undero
mcrovvavn;ro O |/gt)\qﬁ<éB| otage QOtIm E%WJH
Afte anot her a,L_l_qu I ~Hte

0. 611 ﬁm)I) was added apld reaction @
hedt e for another 60 min at about 12 The reaction
was cool ed and the sol ved renoved under reduced
FAESIHICE of FATBIANE (TS BB o MimoRildneh ) 24 gl
vhipbenyigl fonguhido)ppar@ate (028 g, . $36wnmel) m)dlcmometb@rle@Omm was

Jd&@& *FPA ’_%8 ﬁ{l @6%&& Ai%'r Y881 3 ‘% tl?éﬁ'-g?ctlgé Wtﬁlje Qa? éancgrgrated in
mzo Qnﬂ tbel@sulma sdobid wasiyratpd with lnidery filtgred ar@ diied soaptp vider$-(4-(3-(3-

b IS LRARNY | 2R B RBSDRARSifim T iy (0176
£.\10fd))as acglpelq:pp selid. LCMS (Table 1, Method c) R; = 2.54 min, m/z 466 (M+H)
#9: Preparatior3-(2-(4-(34ti.-4-isopropoxypherayl).

xadi 5-- 30 yOphenyOpropan-2-yl am rm propartoic add

Exanmiple #18: ' Peéparation of\m'i(GJC(BRBIEhlﬁoW-iBﬁﬁﬁﬂﬂ)xmhtwl)'1,2,4-

Sxadiarghsenhiesy bulonyiaaspdiidBesticasd

yl anai no) propari oat e (83rrg 0, 181 mmol ) was di ssol ved

in et hanq],o(4 L) (4rrL 8.00 mmly was adged
The m roomte erat " e
'Ntﬁacé‘\ go mnutes ct’i'on ,s \
|zed by dr@gé w se addt'o etlc aC|d
aqueow m xt ure. 8 then frozen and Icyophl lized. DZEM
was added to the sqlid, filtered, and washed with DCM

The (£.0 Il 112198 niA8)) wayuaest tbatsﬁﬂlemdt@é bﬁémaﬁtsﬁleziz't(m-(3-(3ch1oro4-
affordasllghtl y cloudy sol uti I'n ether

iseRTeRPxyPhSpYY-4 2 W@lﬁzqmw)@hwéelf?ﬂY!a&%f@d'Yf)@ﬁ‘f?éade (Orfe e, 0170

RBloB; d-anomthsxd an@aFAA3 Y of). | e %mﬁ,wa\e@&%% ¥nbidnt temperature
t her and dried in a vacuum OVeri %I ve 3421443-
guhaurs ang thenconcaopalad in vaguey leecsséamﬂam ues W thturated yithy diethyl
ﬁél filtered a6 ahé@e)gWeQmmtac(s%ldiloJ@T 63?;8@ hé&%g?ﬁi‘k-ﬁkdd@azol -5-
a od

d I 70, 6
ﬁc 'hﬁw?@lggsvl?ﬁawdwg)%&cw aﬂ@ 63me. 0. lé?rnm s p ahise Ralsl Ewms ravle
DWRShGG) RB= RAndn 32 §08.38 F1.B)57 Hz, 2H), , | = 2.08
Hz, ID), 8.03 0,211 re 8,64, 110 Hz, /I1), 1,85 (d, I=
8-59 Ha,, 7-25 0, J =11-0, 439 (sePt, = 6.11 Hz, II1),
Exdiplé #19: ﬁe;ﬁramﬁo‘r)tm—%uéyi 202t-(4-@3- (G,ciﬁ.rm,nsogwpox}p&ﬂyl)-l,z, -

(s,.6H 40 (d, 1=6.04 Hz, 611).
oxadiazol- S-yl)phenylsulfonylazaned:y])dlacetate and tert-butyl 2-(4-(3-(3-chloro-4-

isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenylsulfonamido)acetate

O Qﬂ‘@f ¢t ﬂ&m et

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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Exanpl e #10; Preparation of 3-(3-ehlo
4-isopropoxypheny1) 5-(114:indol-4--yl) oxadi azol e NN
. #) Under an atnosphere of nitrogen

(R‘?d )rtANS.,
WQFUBNI635% | fi-indol e- 4- ear boxyne acid (3. 88’@’1CT §2°@§0256°2

20mmol ), (3-di et hyl arnl to propy0- et hyl - carbodi i m de
ESYIQ reg&?nr)ﬁvglgg nct(:n aFe:L!l 1:9v Yactio 4 t% (ge )éeguléng lfgtenag "ﬁ‘g"ﬁ&e)d in DCM and
fhdryd] (el ﬁltﬁlﬁm(s@ﬂmoﬁnﬂndtéd sl pudfieddiredilyatia Mhilogmtsystem using
b | b. t

REH 155 ol RR S raeipar SR AL FIORTHI R Rt 20
(nfﬁ.lrﬁlg FRitti6ng cbﬁtainigk proﬂu&Neﬁ'elgﬁdblﬁdd)gn&\?&izi\gdt&df Tllﬂsggve ttert—butyl

t an t a: .a or abou
%?564%23%;{0%%"6@%"*38 " @‘1%4 %1“@93# t enperature and
Plophieaylsulfonplazsdédiyl)didcktate (gﬁgl(mﬁmm atikyl whiteasdlid LCMS

t t ou as

EEabIET; Wfhod ) rEEhE il bR 3o BT 2 Reagytoros-

(sapfoﬂ&@ﬁlhehylaﬂ , merazdx&)aﬁmeﬂy&dfoﬁhrnnﬁga@m&r(1134;&@40.mmnmol) as

bg‘%iﬂ?g%fﬂgie E’{?@%’g%évn%ed u%{oﬁr@gﬁgy el ution

th_rough fletisil with heptarielothyl acetate (2:1) to

ive . . .
&%&D‘& #2QRyeparption of 2:(4 Gridrshloro-4-isopropoxyphsnyl)-1 2.4roxpdjpzol-5-
ﬁ@pﬁeﬂﬂkﬂmhﬂddﬁ&ﬁcgmdw 1LCVS (Table I, Method b)Rt =
2.69 mn, m z 354. 17 (I\/H 1) % Exanpl e #11 Preparation

of (443-('$- -| exyphenyl ) 4a, 4-@x
he ) 1076356PCT] US W'
T shury of 4Q oxyrrex-t—&rzm (8220 > H

. |ntol)|nD|\/PO640r||O dEDC(0277
g, 1.443 titno ) followed by HOBT hydraﬁ'e(o 195
TFA 430 mipd6)0 mmpD) evas adslod dropwisaitna stared olixitiemh tm-butyl 2-(4-(3-3-

a3 ARAPERELA R 1 o2
tnh@l)r BEM (Sdhmbiupden Ne. The:gniktweet veas stimedsds embieat@mperdtare for 3 hrs then
%Q%Eua?eﬁtin yA%E:S She ‘Ee‘%%hg ShttaQys B TalA TPERA! Hl'ie?eait 48 8 dried to yield 2-

reaction m X was concen a an
{4- (édmylomﬁmxtoowabetwl)an.$—pkadcaaolgseyl)r(lehxlsulﬁqgammo)hcehc acid (46

PSR4 aORRR, L M Ty Mool O Ry 4w, i 394 O
Hiyl l i nettwol (0336g, 71% as an off-white solid.

LCMS. (Table I. Method ¢) R = 2.80 MI1, ink 345
(Mell13+. 10 Exanple #12: Preparation of

Baample #2tidreparptiomofaertstiutyl 24(§-(34(3-chloredd-isopropoxyphenyl)-1,2,4-

bSARIZEREXY N 4 &llydroisbq finduLIAH.FH M fate

M -

To a solution of 3-(3-chloro-4-isopropoxyphenyl)-5-( l,2,3,4-tetrahydr01soqumolin-S-yl)—
1,2,4-oxadiazole (0.0726 g, 0.196 mmol) in DMF (1.963 ml) was added K,COj; (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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21-1is1-0 7 z_25, G To a solution of
(443- (3-chl oro-4-istiproposyphenyl)-1, 2. 4-oxadl azol - 5-

W&ﬁﬁ@%ggs) nmet hanoi 15 (0.100g. 0.290 ni nd) |np%%0@7/025602

rap was added mu (0.048 nil, 0.319 traw foll owed
dlphertyl phosphor azi dat e (O 069 m 0.319 mmol). After
isohgihofif} g( lm]@F)BKd_e%l'ik 48 _lg)goi&lgssvéﬁiha? QdfitdioRs@n@&hpalcMs

saturate ani c | ayer was
@ewaﬂdﬂemd%ﬁé'wlmwwwﬁﬁém fed (MySO4),
concentrated in yang) and purified by chromatography
on silica gel (eluting with EtOActliep) to provide

Examplel#22: Roenasatinpiof téré-bytyl SI3(Bchjprroct-tsapropoxypbpaslly bR4t

20 as a colorless
I"paéd%o y ﬁg"ﬁﬁl&&%&ﬁ‘ﬁnfé‘t&héﬁﬂ%q’ &9@22 mn, milt 370
(M " Exanple #13t Prepit yOphenyl onet hanam e of
(4-(343- ehhproropoxypheg ta To a solution of

5444ni dofjet hyDri ben 0- 3§|( 31ehl or o- 4- |soproyN4)
66 g, 0,178 4

170 m——was |adq

. 200 ' 1PCTI Ll/gi 2 7,

triphenyl phoaph (0.237 g, 0.711 nmol). Aniter abouty 2h

the reaction m xture was heated to about 60t. /vt@?‘)z;
about Ib the reaction m xture was cooled to room
TEINGEPSIY- Rert- me)tﬁm&.yl)cp@@a%& P&‘r@nsbdhnﬁbﬁﬁ&&c%@xyhc acid (0.380

putified by chromato s tlnﬂ
v G2 mong)) ip DMF Oh @%) was added EDC (0.263 g, 1.371 mmol) fo owed by

rﬁéﬂ%?arsdal Wnef%%epr pp%uzmed?g?b&n&om?ara%ﬁl 5-

Aphenyl ) et hari am ne col orl ess solid.

PN ReBB s B 0k s 03 4trmmal) STONF 061D 38 adce g the
4 RBR AR Whd headdido 140 IC foft ARPT AP PKYRABR Yk thrk Wi 4oncentrated

di azoone
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

Fy

To a solution of tert-butyl 5-(3-(3-chloro-4-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 NaHCO3.
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 c¢) R, = 2.00 min, m/z 372
(M+H)".
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To a shiny of 3-oxecycl opemanecarboxylle aci( t.123 g,

0.962 nmol) in DST. (1,0 mM) was added F,DC (0, 184 ¢g"

0, |l owed by HOBT hydrate (0.130g. O, 96 0
Woﬁ(’r"?@%‘s‘fgﬁout ih a solution of »E drieasen

(Z2)-3-crtiomN -itydroxy4-isopropoxybenzi m danli de

(0.2 g, 0,875 15 nunol) in DVE (),5 m) was added and

the reaclion m xture was heated to about 140"C for

Etrouple #34: Rireparptioncof 2c(5dB(3rghloro-4isepropmumhseyl}-b2trxadiazol-5-
f'ﬁggﬂi‘g’?'%%&“yﬁmﬁﬁgﬁ%w [ajed in vacua and

puri omat ography on silica gel (eluting with
Et OAci fl ep) to provide 3-
(343- chl oNoQ4- i sepr opoxyphenyl ) - 1, 2, 4- ex@di -511)cy

gti on #2 o)
A--chlaro-4-i opoxyphertylg I, S
yi ncl opent yi ar ai r§.0) pr opanoi ¢ aci d 25To a Ourry

of
43- ( 3chl - 1)-1,2,4- di J--5
ST T B SRR AR e
cﬁﬁﬂir&%ulinleliﬂé( Jm%fl)mt@@dew £ OE173 Gnrsl) 1k &c(@.&gézémaneluog?l) was
.fo - nopr opt.inoi e .ac -
#rbisonmpriang G058 b SZEmaRD e B shoubmit Afsr dhosc sh
%?ctﬁn i )gtuﬂ& Whtals ebr)ceﬁht/ﬁh‘ﬁedad dedlo Thetréxlting e@lillt\i/ﬁ:;ll_'iﬂliftaxddlm ether, filtered
ter, about, ..feaction m xtur Ilter
R4S B RPY9E RO PR PP B R BT RO o34
dﬁﬂﬁiﬂﬂsdﬂﬁlﬁlpﬁmgﬂ l?)-@ljacbﬁc RFd 0. D$8te) 93% asiat @ff3dkite solid. LCMS (Table 1,
- (3- (3-ehi or0- 4- .
Mg'gﬁ‘is dﬁ)’@zp(;? i 72428 M+H) adi ax0- 511) cycl opent yl ani no)
proparmc acid, LOYIS (Table i, Method Rt 1,64 mn,

' 39 M . WO 8/ 07635PCTAl 2067 925602
Brainale 5 Sréaseacionaf e yAd S Co e SRRy pEhgay-1.24

oxhiiiy6ll pB MdiRy dRbisé ubislinc{ PHY yBysriopaidatON- - -0 a, ., \. . n
", H2f4PH. ..---",V Thc... ..-.. 0 OH " 53-(343-c

| oro-4-is lp‘Pbp : henyl)- "2, 4-oxadi az 'I"35- cycl
A Jﬂ;l d § ? — A J@/z ' v
0 0 Q
ci NH ci N_ )¢

3-(3-chloro-4-isopropoxyphenyl)-5-(1,2,3,4-tetrahydroisoquinolin-5-yl)-1,2,4-oxadiazole
(0.1088 g, 0.294 mmol) in DMF (2.94 ml) (briefly heated to 40 °C for complete dissolution).
K,CO; (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 mi, 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 mi, 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-isopropoxypheny!)-1,2,4-oxadiazol-5-yl)-3,4-dihydroisoquinolin-
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tram ) was suspended in m xture of MeOl1l-1 (104 ml) and
DCE (3. Qone (0,078 g, 0.243 To this was added

76352C1 d (GI] nth 1.945 nunm) foll owed b*egms%gowozsm

‘VO}ﬁ&%Luanlc acid (0.251 g, 2.432 mnol) as sol

solution was stirred at roomtenpetatute for 0,5-1 hr.

Mﬂ-}ifﬁrﬂ%ﬁ&{t@@@ Y 983 fof) as ﬁéht WBiow dil 2N S tRBle)1, M%ﬁlod )R =
In one portion. The reaction was stirred

3 HWorindmzSPa2 MEHE. over ni ght and LCMS i ndi cat ed

reacti on was conplete. The excess am no acid was

filtered off and the filtrate. concentrated in VdC. 1

Enxample #26c Preparationof 345 (3-(3-chlene-disenvopoxyphenyD- b%,étoae@azol-S-

SM) and
corfg'gmyragt”e %@i‘g?ﬂéﬁﬁ@‘ﬁg‘%ﬁ“ﬁ gggt é‘ryngum ng 30-100%
ACN in 50 odd N1-140, 4c buffer at 21 mlImn.
4_were combined and conggotra

ended precj pi S NIt
b@l- 1 and drj ield

? 2 hi%>s opoxyphenyl
5 yOeycIopentyIa rtoic aC|d, (11 ng,

unol) as white. SO|Id LCVS (Table I, Method c Rt
tvlzbw% 35 f?r@f&lvsoé-zswmm’sypmnylhh%ﬁwd(%e'oS xAliz" 4-DVBO)

W&ﬁ%@ nﬂ%{li(lﬁhﬁ)ﬂm%a%%;& 0, 6919%0 183 %%o()dﬁ* dl)cmbrdmelhaﬁgqe .0mi)

TFAel .Y wag a@eé gnd tho nq@uqqztlrrqdlas)tmbwmognper@my@v?relgat The
réacgén nﬂv@url %at'@oncghtr%t]cd 1:33%%u$ éh(? J%lultr% e’ frgﬂugf‘wéstdls%olved in

smﬂ)amogm@g D_C l"gger(yps ac_ch_lgg unnl a sol@p@qlp(tzmzd gut.{hhe mixture was

fate?éa_ @% JV?.}'I ﬁ@lglgdilfi %ngdzto(gg 31(:.15Q3 éicﬁgroiggprf)ﬁoxy%ﬂe]%l) 1,2,4-

oracsemb&yi) 3:4-dihgdyoispquinli 2P¥I®pd)pmpiamnc aead, Tffxzsah K14eTimgy0.134

Aﬂ&l%’aghﬁﬁi' el Botia- des *r£’8fé7l M&EJEQZ{_R} Do aah 6w . 2°0MH)".
round4xut one I-1F (79 m) to

1@1_ W%(“@@JNH‘IZL BMS Q) [Oeppm &l%{mﬂt @d, st 2.07 6.0 Heol ) 1841 n8.06 (d,J =

A1 82RO 6 -3%09 0 2210298 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, ] = 7.32, 7.32 Hz, 2H) and 1.39 - 1.33 (d, 6H)

Preparation #7: 4-isopropoxy-3-(trifluoromethyl)benzonitrile.

o, o CFsD/CN
T —
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 o0i] 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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dedyl phosphine (6.54 La. 24.92 trartol) in iot The
solution was cooled to O 'C by | ee-bath. rboxylate

24.96 am d) (orange |iquid) WO
WO%@%%‘{ZS&%B%%H US was added dropw se over 5mCT/USﬁ207/025602

reaction mxture turned into off-white suspension in

&iifd Wltﬂ ms(d, 8?'?1@.. %? @%ﬂ\&? ?ﬂrﬁ’x{ Gt é%?enis &Hp@ﬁg.lr@tl'hg solution was

hen a CO ess sol ution of benz

éﬁsﬁyﬁl W&k}é@{ﬂ@ﬁ&l @0@,) @od the pgniugg;vaﬁpg@qlgneg hefween DCX’I and the
ﬂa%)c a(;é’eogs ? [FYJe e c"ru&! @?&9};@%-3 JMﬂIBiM}I}Bbe:&&zgﬁe ®.56,

was a he m xture

Q’éV@pLﬁMSt( éblf é,rhdeth%d Q)rPé-a?c 2ominh EH HMR)(400MHHGDER) 1718564, 1HD.
ution was stimd for
2hr(a§tqu’ﬁ@v hen” s?%ﬁ] ﬂmlr:r{rggds%banbl ent tenperatate

and stirred over the vveekend The m xture was

ERRSERbh B 50 b Bipeat Porbni o LR fporSmefiioRehivale

added. The resultant precipitate was sonittated and
filtered. The fiitrare was concentrated and purldeed
vi a Anal @gl X _sysé&em usi ng Redi Sep RS 10120g col §im
with a gra| of 0-2.0% Et C$Aci fi | ept ar,ie Que

mn at 50 gmdArtin then-held-at-20% et hyl tat"@zfor
20 m n, Fr[acti ons cont ai ni ng product wer g@-Ce#bi ned and
concentr

to afford (R)-benzyl g\b
4-((2, 2-di mThyl 1, 3-di oxo! an-4-yl ) ntt hoXy)benzoate as
solid (6,17 g, 23.73 num Lea (Table 1, Method c) RK =
Iin@g amtnwsahmewf nitmpgerp d-ifoprappxy- A{tsaoramethy Rhenzanissile (6 & g, 28.4
Kd\@@vﬁ ladiyy 5703 (620) Gas heated
iR % SR GOy S 0 M SR BROH (D PR S hested a
Qg, C(fRy lsj@rﬁcg,\[enqezqrg@cg imyachg and theresiup s aﬁeqq:oped wnth MeOH The
el %ﬁ%lﬁw&nﬂléuy fom 48 etgﬁ aEémQ) 30 E—@ oc pet/ethcr mixture

resultln? suspenst on was al l oned to shake under

dt Hoe give Q&fhyﬁwvdgeqpr‘ep@syﬁérr)ﬂuaton&%b@wwé&m@ (a?ti}se% 8%)
LOus{TiNIS 1, Mdfod By Rt L iSBMER, fZ J68 1 $AMidjrough Celi t e,

and the colorless filtrate was concentrated to afford
(R -4 4(22- dinethyl-1,3 iliontn-411) met hoxy) bent oi e

?‘%ET"%P% ,@%agh *Eﬁ?‘%&‘g"ﬂ%""éé ym’(?i’g'@é’b?“ﬁ (MHE! f

Preparati on #6: cl N
(R).3-(3-ciiloro-4-iseproix/xyphenyt).5-(4-( @ FI ne

thyl at, €18« o Chn- 4-
yOnet ti ox ¢nyl) -1, 2, 4—oxaciiazele Wa10©9
5?7CM 1307162502 To a slurry of A

(R)44(2. 2-di met hyl- 13- di oxol art-4-yl)netli\oxy) beri zoic
acid (0.303 g, L203 mml) in DKr (1.367 ir was added
EDC (0.231 g, 1.203 mmol) foil owed by Han hydrate

Yndyr as@mgspherz(ef nitjogeny mixtyse pei-chieredthydrozpbenzenitrila (8gAe. 56.7

ﬂfno()%)ld i ﬁMnyhQsﬂaneI?i’ﬁfﬁ Z%imol) in an}?'drous THF (2]18mL) wl\e/l% stirred for

I sopr opoxybene| nsi dai ni . mnol) 1n
1 P36 7t ambienj DRt Tomesoh@a@ {DRAD (08718 31 maolHHeastadged, stirred

{ E“n‘ﬁ'%? g%falgeégé addRlon@P B31(+ X3 Ry FroxytitfafyarSiaRhi($87 ki, 569%Mhol) in
THF (10mL). The rmxture 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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reaction m xture was concentrated in aactio and
purified by chronmatography on silica gel (eluting wth

kddgeP) to provide CT/US2007/025602
WO?B i heny1) - 5- (44{5 %

: 343-chl ot 0- 4-i soprci troxyp
dltnelhyl,, , 3- dloxolalI-411)tr|etI|oxy)phenyI) 1 2, 4-
(Qmsu,%e&@dRma%ﬁt%ma sJ&Lrﬁ reiiovd ﬁ%&@&@@@pkﬁu{cmgﬂve tHe.crude (S)-
. atirz
%thq[oAF(p%r'gbxda@pran-}yloxbeenzomtnle (1L 2g) R Fg 06 min, rg}z) 378.2 (M+H)+.
(S)-3-(4(343i sopropoxyphenyl)-1, 2, adl azol -
311) pl i enoxy) pr opane- 1, 2-di ol IS To a solution of
R) - 3-(3-chl or
émnargsow#ma 6o¥pBehlprg-Ns-hydrpxy-d/tegrahydrofurgpdsylaxy)benzimidamide
yQret hox y)phenyO 124- oxadi nol e (0:339g. 0, 762 mmybh

in THE @5 oN) was added. a solution of IN HO'* 1524

m, 1. 524|) After 48 h additional | ~R86

int, 2, 280520mvl) was added—and-t he reacti i xt Ure
to

was heatied to 70C for about 2 b, After coell

anbi er nperature a solution of IN NaOH:(181 mni,
3,81 was added and the reaction niﬁgpre was
concentrated in 1,(4040. The nolting sol dowas washed

wi t h copi ous anDunts of water and dried ip vacua to
Iﬁqd&wrtpémosphere of nitrogen, (S)-3-chloro—4-(tetrahydrofuran-3-yloxy)benzomtnle (11.2

£ 504 &mﬁ&) e(n@ﬁ()%zﬁ;hédﬁ% Bdrb50dhiag BN §0.1 Yimol)lin EtGH (150 0 mL) was
oxaguéél her i oxy pr pane4, 24101 % 2944% 499 h
ngated at 6061t W, Spfvenss et (rBiciand T otroped wit
MeGH. ’l'ﬂel'ieSIddal'Hoﬁd 4@5p l‘rMEH))Z recfﬁ@aﬁbn from an ethyl acetate / 30-60 °C
th/ 6356Peff|I820071025 slurry

REVfieiNIA (hdn oaive @@é*(hl@?l‘bhydfw*}rﬁetmhwrﬁﬂm3 (8. 20
YIbxy ) BARS mRtA L (539 1AM8{Bsble ¥, Methdd8) Rt =N1092! rainasl/zt287 bR+ H)*.
hydrate ((1975 g, 712 rlnnol) After about 30 m nutes
a sol ution of
(Z) 3--ch|oro N—hydroxy4 i soproi xi xybenzi m dani de in

DVF (8 nil) was_ added, The reaciion _m xture. was
lﬂ'éairéﬂ‘"f @hﬂamrpka@wt(tﬂ&uowﬂzﬂ}kenmta'e cooling to
roomtenperature. the reaction mxture was
concentrated in vaceio and purified py purified by
chr omgt pgr aphyyon silica gel (elatinghfvth At hl ep)

to p --(3--chl oro-4- F

i soprop henyl)-lr?rﬁ?ﬂkacliasz»5- n-i.ene.sulf
ori amFde~¢1. 28 g, 50% as a ccil r\ﬁs solid. LCVB
(Table I, Method c) it..-r 2.74 M

?air 392 (M HT.
Exanpl e #16t Preparation te t-butyl 3,3-(4. "

Td SMtOR 6f<4/-ﬂ9&613Y(|tl')ﬂubro‘?nethy])benzommle (15 g, 79 mmol) in
| | phenyl ati | f onyl| opstoofite

dglﬂat ¥l§pflv%élslg¥{(§9| mL) was added morpho(i]itné:,jl P l% 8 3(19 Brmmol) and potassium

carvoﬁffta( 163 0| Pard]) TR hiR ey Phxtidiited atlabdét DOOR f6t 1e>hahrs SFhé
| at Ifonanldolpro antaato . To a SCltth%é
W@@ Ya5.conled tyambient emperaurs 3SR Yapremoysdhy Eateons The
mﬁatbem;q;aﬁmuha‘d%m&h eyl(d2etaf@@1.8 L) dnd2iBieB(119M) Thd dtgdaN ﬁyer was
éﬁﬁ was added Nall (0. 056 , 1.396 m nd) fte
Bﬁﬁw'ifowmrrﬂ Ol Andbrgng (1.8 w%fﬁaaxqr@lsm%@%fulphaw
’ﬂh%gﬁlvéﬁt wa) refRSedidudio 188 e uhﬁorblﬁﬂ*ﬁbBQ&ﬂ%bfdﬂeUfyﬁbMSmtnle
about 60C. After about 48h the reacti

t ed
(r‘ﬂ %? &nsé %\)asﬂ DY RMEQ-dotNOMEER - Bt1§1(@ Jan’!‘d%ﬂﬁ@gﬁzpwd ¥=
£3V, 208 HRINAPTY0 1)) Sigl 5208, 8R), 3(68l3uisi RY4MA, LIy7BIGRRL BlgP)
to provide ten-butyl
3,3 44-(3-(3-chl ore-4-isopropoxyphertyl)-1"2, 4-
Poxmam#l%mymewmnphom -3eftaifluerom xllhepmmpmnﬁdat e
(0.24 g, 29% as a colorless solid. LCVs (Tablet,
Method ¢) R 3,43 min, mMs 667 (MFNRQ:. In addition to
ten-butyl 3-(4-
(3-(3-chlorotisopropoxypherty0-1, 2, 4- oxadi azoi - 5- yOphe
nyl siiifonam doi propati oate 12 28 g, 42% as a
colorless solid. LEMS (Table I. Method c) Rm 3,13
mtt, n1z 521 OM—HT Exanple #17 Preparatlon of

L~ e, . -
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WO 200$107$35GPCMS2007, 1025602 To a solution of
ten- but yl

356( 3- ohl or o44sopmoxypherty0- 1, 2, adi az .
éﬁow%ertyl sul fortarni do) proparroate (0.28 g, Ci%@gg%zoomzsmz
mol ) n dichloronethane (6.0 m) was TPA (2.0
tol, 26.0 nmmwol). After about 3 h the reaction m xgyre
was concent q,ted in vacua and the resultifng sol Nd was

trlturateg flltered and dri [ ;\"ge
3444343- 2
cl11191- PoxYPherI Y0-1, 2, 4- oxa &yl ) pheny

lsui fen \/olb) propanoic acid (0.176 g, g B‘/% as a
colorless™solid. I X M5 (Table 1, Metho ) R zz,

2.54 min, nil 2, 466 (mi4-0-. 10Exa #18:

139 @pfdvtmoéﬂ mp@hz%ﬂglﬂue@n@tml)benww%w 3 g, 67.3 mmol) in ethanol

YRy eRy d'e%Q’SO% agueous solution of h dr 1 amine (4.9 mL, 74.1 mmol
| ar 0l- 5<yl) phenyi sul fonyl azane 1’3yd| acetie acid T

{ropwiser{T he mxtg@ wig heagdat abhybed ‘iCofan%h@qr& dhie mintyrg was egoled to
5@19{“& e?}’n;/‘hdt? g&ig‘;\%'s P cd l]ygﬁltrg iol he fitrate was partitioned

|soprop oxa ertylsnifonyl a
WICW g:@@tea(ﬂ 8 L()@gd) @vatgr (s [lf)z @he gqggm layer was washed with water

dict) 86 BARS ﬁ%ﬁg aﬂ@ Gnyz ek ﬁrhﬁérgug rﬁ'@nesnurx Qﬁpl‘fgté( tl'Hé ?olmﬁwas

stirred at anbi'ent errpera haws™ and
emaveshin vaguedo give Nam@epxy%@owb@lmwﬁ ﬁgﬂmn@hné)bmmnudarmde (18.6

%9'1 %rﬁkﬂxtm ot? sﬂ’l/ﬁﬁlhydme?st E@MS (fI‘ai)lE ?rﬁgth@(f]g) Ig I legij r}n(ﬂ m/z
00k (MarD 3 SH AR (RMSOsi6p ANMELDNS 75 (51 ED1 8:99-8-16 X el 1 1)z 3489-7.96

SR | imglij C2b] id (63 ny;
@" 124% Fano %mlmwvénte ng|l . ?CE{/??UI% e 10 1,

Method c) k 1.84 min, mt 508.38 Ma. Exanple $19;
Preparation #ib3st &M&h@y:3(,64-dihyd(oG’ZHprmzine-l-carboxylic acid benzyl ester
44sepropoxvphenylF1, 24- oxadi azol - 5-y1) pbenyl s. ul
yl azanecl i yi Xdi acetate and tert-butyl

244 (343- eh%dko4- Ad/g
| opoxyp Sigl )ﬁ—Asoan. her¥yl sal tott am
) acet-fe-N_Powder ed , K2CQ-1Q19 . 374 mmol )

was addedldro vise to a stirred n1xt re of 4- .(313-
chl or n- 44gopropoxypheny04 2, 4- oxadi aa01- 510benzenesuif

n@aml&%ﬂ&nf&Q@ogoplga&ﬂﬁ maaszix}later(t 5y£N6.6M ﬁﬂndl) if dmcb (100 ml)

ool 0 Eiirepedat RO A 08 Amere s Nea

ﬁﬂﬁtl@(ﬁxbﬂmﬁ@fraﬁﬁéroﬁorﬁké $5.501 ) B37n6AGbI) GAs i’ﬂd&l hhrdhe portid¥) then the
2008, 101035 erl us 07/02.5 02 suiﬁen& on)

{EaHI0B i FIQWER 10 wATRdR (RRT{APeT e B haur: g'“ﬁﬁ?aé??na\ras poured into
WattIO0YRIY, abdd tHGEYeRhbrd depir@ed® dTheldygeduk ldyEWA ¥Bfracted aqueous

concent ated and purjfied directly via Anal og| k st em
Fé%qcbé’ﬁ Es camgined,PigaRic laxsre Wese washad vith brige ( H}%%The
(ﬂ@ﬁﬁé laiy& Ra8 BRedOVRF soﬁﬂlrr{@uilfateaﬁltem ant bbﬂfbﬁh’atdartaﬂeldoﬁﬁethoxy 3,6-

ainin roduct were combined and. concentrate
‘%‘%{ o- \@nggﬁ Eﬁf{lgﬂxyhc acid benzyl ester (2.51g, 95%) as an oil. LCMS (Table 1,

Methiod 4)4R.3-@003rhin| Az 249 D& L APOX VAR X 400" MBIz DASONERE 9136 (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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y1) phenyl sfonyl azaral liyi)diattetate (249 ng, 0.400
nunol) as a sticky white solid:I-CVvs (Table |I., Method

W@ﬁw%‘;(/? mn, 177,1Z 639 (M-Nti,i)* and textodb¥iaseoz

3-chl ora- 4-
i sopropoxyphettyl)-1, 2, 4- axadi a2: ol - 5-yl | phenyl sul f ona
m do)aretate (121 0. 238 tritnDI) as a tintte
solid LOCS (Table Met hod c¢) Rsc 81 m n,
%O Preparatio

508 (M s, Exanpl

244-(3 roAki sQpnps g

yl) -1, 24 0x%a ) phenyi sul f e acid
a-o TFA (2.0 , 26.0 dunp was added dropy se to a

stirred m xture of terbbuty/ 2444343- 15
TIY QNRidh of §%masa@s)smgrd¥%b?rahn&1 zea.d;bﬁﬂak (45 h@emn in

sul f((Jnam do) acetate i nnot )

al) Wapadded, eromrﬁxlwegw mbPPr\mﬁ) aafommﬁ&at“re The

rhiRTIREW 2 HehBd Elcﬂaﬂvfk 13 $hbihe %&QB&%I{)G@&E Ei:rdp@raﬁﬁ&% cond¥Btrated.
resulting solid was triturated in ether, filtered and

Theiresilue avag fisselved in [N HGI §1003n1) andd washed X Jom %}bﬂﬁy‘?}ﬁén}?“e
aqueoLs ?olﬂ‘nonavl'a‘é aémz.eémtmiolne (e ARY | e)ltfa@féa Wn&l@)@@@ﬁrﬂﬂ%thyl

aci d mne/ as a white solid
acqtats h7 comiy wes@ath) weze washed with JPGml mmrm@b‘s@l seMnomcﬁltered

and coﬂc@nﬁlh@edf |’I‘hE rdsldee aﬁ%kﬁﬁe Qich ekt fikdtbd hind dried under reduced
24543- (3-chl ori so

Imsursloglels 31Mﬂf’xlt{kj4 gw%r?ﬂammml h2Alnragng 1-cerbepkc acid benzyl

eskp(22¢_lTé3 60%35 2 dhiorORniRS solid. LCMS (Table 1, Method a) R, = 3.07 min, m/z
43-t Ioro 4 i sopr opoxypher t y0- 541, 2, 3, 4-t et r ahydr ol so

?d@illl](Mr*H) ;- "HOINMR (200i1MEizaBMSOA6® 5(7@061112%65@(%961) 5.13 (s, 2H),
d 13 (0054 0.39% M 1300
{0t 40 aftst L (00

ten- acetate (0.030 m 0, 206
nanol ). After about 4811 the reaction m xture was

. . ; L . .
Iiﬂﬁ%r%ﬁxgglrg %L@ ég@%eﬁ 1T§dsé3@g§‘{o_-ﬁ-§§@u£dﬁhea‘i'p}}szeﬂ carboxylic
RitbEd4-ester or 0- 4- i sopr opoxyphenyl ) -1, 2, 4- axadi at ol 4-y0
-3,4- WD 24ML0O76356PCTI US20 | 02, 5602 i

di h. ydroi soqui nol i g—+2( 1 Uyi)acetate as a col ess

ss oi |l that solidi r&i\ondill\/s (Table I, Methodf \

c) 11. 41 ming MmNz, 486(4344)r. mpl e #FQAN
Prepagf tn(t/lbutyl 543- 0- 4- @] op@(leu 4-
axadi azol 411) \8/4 di | t ydr oi sor pai noi I'ne- (ﬂ,/l) car
xyl at e

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 100mi of saturated 5% sodium thiosulfate solution. The layers were
separated and the aqueous layer was re-extracted with [,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-/odo-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)*"; 'H NMR (400
MHz, CHCl;) 8 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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NHz To a try of
2(1 en-but oayealbony0-12, 3, 4-t et rahydr oi soqui nol i ne-rbo

id (0380 g, 1.371 ritnol) in DV (1.
wolbbdidreds I L2 (0.263 g, 1.371 mol) fol | owned Ib%yiiﬂ%"’z“”

hydrate. After about 1 h a solution of

Preparitioh k96: @M&Mﬂg 8 C?’d]-o-SH-umdazo 1, 2-a]pK/P razine-2 7égncm-b)oxyhc acid

| SOpr opoxybenai r ni

Twhenzykeste? and the mai m admire was heat ed to 140 g. 1.
for about I hr. The reaction m xture was concengat ed
in wituo and purified by chr omat ogr aphy on sili caqgel
to provide tert4int 43- (3-chl om 4- v {

i sopr epoxypheny0- 1 xadi azol -514) -3, 4- ¢
i hydr oi s*\w i nd- 2(M1- 1) Cardbxy @] (0.4 i@gtg,
69% as o of il. LCMS (Tabhe ,°£{" c) R=

3.43 min, Ink 4 (1M+. 10.. Exanpl e #23Prgparation

of eet ti or o- 4- |sopropoxyphany1 3(14
4\évlnmmzyb%rmdﬁ@rmetbﬂé(sdmydmmwau»%Wlm@7(8mwb%ylate

@gdhﬁé( b Qr%ncﬂﬁﬂ dBHEME (B i3 %ds EdoiddQ6 6°8 ahS Anf1 ARG A umbromide
(1.888 ml, 5 6 mmol) was added at such a rate as to maintain the reaction temperature below
2.5°C. The reaction was stirred under Nitrogen at 0 °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) ethy] acetate (50 ml) were added and the suspension was stirred
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 10mi water plus 2N HCl
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
(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, 5H), 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]-
3-methyl-5,6-dihydro-8H-imidazo[1,2-a]pyrazine-7-carboxylic acid benzyl ester

. T

©\’°TN\) ©\/°\| &E\C

To a solution of 7-(benzyloxycarbonyl)-3-methyl-5,6,7,8-tetrahydroimidazo[ | ,2-a}pyrazine-
2-carboxylic acid (370mg, 1.173 mmol) in DCM (10ml}) was added oxalyl chloride (2.054 ml,
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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di hydr oi soqui nol i ne- 201- Dcar boitylate (0.403 g, 0.858
nnDI) in dtaitatie (17.15 m) was added a 4N sol ution

WOO{Q 43 &ottani,: (3.86 m, 15.44 ninol). Afg&eiuaeiizseoz
ﬂ the r

eaction mxture was filtered. The resultlng
solid was parti C one4 between Et0Ac and sat Nafi C43.

pYRin@ { BR6Y A1) WaY Sddedand hE RALRInSFhs sttrddes! r&owpéeﬂaramre for 30
filtered and concentrated in vacua to

gingtee T ksrgachion wapireaidwiaceyhchloside (G093, et 8?% wAphaed ten was
i8R 1156 uYu&Qr n o%eﬁfo?&%ghrézﬁeerf/:éc%ﬁg s éboll:\@ge@ncéﬁra@d and

colorless solid d c)

pagtitiongsybetyegnatprated Nage mm@we cligride. /Thg omab,'ﬁ {ayepwes washed
With WHETRE& (%%ﬂtira Eﬁlﬁ%rfmeﬁ'éa'ln&’ EorRedtratedInled rélinb &y fresdark SThe

rapoxyphetty I azo
rpsifuelvag panﬁwgmsdilcsaqlmsmmpﬂoz mmyyenyﬁd@r&ere@wwmte ashg eluant

tglyﬁﬁ)d d?‘“- 65@?#0 fshp%% f&rgfh%r;j’ 6{([3 %zé‘!?-yl]-.? me, isyl -5,6-dihydro-

ﬂfwﬂwﬁh%ﬁmmme femmxyhsacabhywl t:slmré bBr m@;ZP%) Iaaﬁeoff-whlte
sQ)gd Otﬁérvfi‘ (Tatld 1 MG a) ROL 1434580 DY, 568 420MTRY' - gxleR (400 MHz,

15h Oreactlon m xture was concentrat e
RMSOa6) 3H@8r(é,sllﬂ)t7 9y(dglo N HY 734 $mt 6H), 6l A (s @H), H.78 (et H), 4.66

Gt 8] 20 25 5 405 Rl 39, 2,57 (5,380 431 G5B a1 - 5.

yl) - 34d|ttydr0|seqU|nd|n 2(11 0-yl)acetic acid (0, 138

%E‘{‘H’i %Sai’ﬁ? r}ll‘gﬁ [ [%— 3- -42%('5)(1‘11 S [;bg@},rﬁllé Aloxadiazol-5-yl}-

mmns;swgmteufahymtmimzyn,z;a]pﬁam chi nt o- 4-i soprop
ypl tenyd) -

|a2o|)51 4Hbedr0|squ|not|n 2(111)- )pbqpanC|a
‘Qteke- ‘{ﬁ NW\/|| 7 )<) ci VNt
¢ ehloro 4-\ sopr dpo}yphertyl)-5-(1, 2%\/4' ethahlJ\
soqui notin-5111- 1 2 /- &Xadi azol e (0, 1088 g, 0194 o
crawl) in DWF (2,94 %ll) (briefly heated to 40 "t" ¢

%Ptgoo | et el 993—%# %H%ﬂ?ff’g gﬁr&i)f ggﬁx%h%zo Bé{ -methyl-5.6-

dmsidﬂ)mﬁd%o[&lﬂci@@r&ﬁﬂ Nh@)ma@cwﬁe (B60nig .8 1 Rinmolytih 33% HBr solution
m ac 1% rac?itd l& 80 mg.s co?htt]arlﬁcing t;"‘lgs%bltom(f)ls:%lne t((%GtS_rEtl,tOYJ lS%imol)) was stirred at

room temperature under nitrogen for 10 minutes. Ether (20 ml) was added to precipitate the

product. The resulting solid 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 Joxadiazol-5-yl]-3-methyl-5,6,7,8-
tetrahydro-imidazo[ 1,2-ajpyrazine (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 (d.d, 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)-[1,2,4Joxadiazol-5-
yl]-3-methyl-5,6-dihydro-8H-imidazo[1,2-a]lpyrazin-7-yl}-ethanone
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WQ 203

br onmopr opati oate (0,053 m, 0,315 mnol) W15 added
and the reaction was stirred at 60t over the vveekend
ddi%l onal tett-butyl 3.4yronopropanoate (a053

788 uril) was added and the reaction conFﬂWé&”W"z“"z
heated at 60t overnight. Additional K2CO3 (0.041 g,
O 294 25trool) was added, followed &y ten but yl

nmRpPr ogapoate (0,053 nil, 0,31 toly) . Ehﬁ
slheat ed at 600ver ni ght~ efe
and_t_hr;j.lltrat entNa i n
vac uo to gi ve of crude yellow oil! The c o"\

resi due was purlg é%l vi a Anal oy, i x system usi ng
Redi Sep RS 12¢g Eiummwith a gradi ent of 0-45%

EB § 96]htliéned?tZ"JtBQh%Y@ﬁ-ls%EroB?)@phéiﬁ'l)%&E 15,@,‘7 E-tetFahﬁﬁ'Binﬁdhio[l 2-

- wer e conbi ned concentrated to vyi el {en-

@J@yfa%lw (33megg0.{Gh rp@oam @Ftblyzneql%qmﬁ %%m)m%raﬁ‘}qd)acetvl chloride

ngb' 2% 8908 &Mic1)Pat Yobhi mflerdtulty A imixtite wWa8 Mirrdd it room temperature for
1076356PCI TOS20071025602 201 % -yl propar| oate (91

frijourpanpigoneaniratgtt Theaesidug vids puri i raveriehase IR Geyield 1-/2-[3-
é -GRlof. 4} so}r%bo,é%gy?) [(I M’Jfbfad:@?%} 8- nfgf@ld 6-dihydro-8H-

arat |

em(itezol(lzaelpetqzin&ﬂl -4dsiarane (Dlpog.\B6 e ayan) of f-whiteisabid o BCHSS(Table 1,

Diy13) 144 o6 00 5 1 KA LG MIEREARC 9B 2 . 10

897 644, I3, (d] Bio4BHE0EDpHIY (sHRHD; 390 G5, 2H), 4.07 (t0m, 1H), 3.95 (m,

aﬁﬁagb?sg&w noh%{g(lffq)‘m)yl) propanoate (0.091

g,0.183 mnol) in dichloromethane (6.0 m) 10TEA (1.5

F B 1S o B st
;ld)-ﬂemthyla&,édlhydrdm{lﬁmaao{d,Ztailpynaamjll-yl}-ngpt'm ragidet et ropadly) @ster

was di ssolved in small anount of DCM Ether was added
unti | a solid precipitated out. The m xture was

g\g O nsed with ether and @I)rl ve0~N
{T\é’w 0. 4 |sopropoxypher|

oxadi azol -51 hydT‘O'l'S'q'm r - I I rg"rop J\
acid,. TEA sa 7rrg 0. 134 mml as l'i ght o~
yeIIowsolld cLCIVS(TabIet Met hod c) R204 [l btci nk

442,25 (MR
To a solution of 3-(3-chloro-4-isopropoxyphenyl)-5-(3-methyl-5,6,7,8-tetrahydroimidazof 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 Joxadiazol-5-yl]-3-methyl-5,6-dihydro-8H-imidazo[ 1,2-
ajpyrazin-7-yl}j-acetic acid tert-butyl ester (35 mg, 54%) as an oft-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-methy}-5,6-dihydro-8H-imidazo[1,2-a}pyrazin-7-yl}-acetic acid, triflouroacetic acid

salt
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Ni vI R (400 , MHz, DMBO) a ppm 8.18 - 8.1 | (ddVJ r. 107
6.76 Hz, 111), 8.11 - 806= 2,01 Hz, 1B), 8,06 - 7,99

= 2, 864 Hz, 1W 7.61 7.53 (1 = 6. 58,
W‘f%“f’,"ﬁ?ﬁ 7.37 (.1 8.8 Hz, H), 4, 90(- 4,78 (rﬁ‘ﬁr{ﬁ%"%’zmz

465-446(3 214), 3.71 - 3.51 (s, 3H) 351 -3.38
:687 687Hz 310291-281(t 7.32

%‘% - 1.33 (d, 614) {H\ #77
4s p losy ' oet hyptrenzoni t @i | 5Untder
L C N

phere m xture of
4 hydr oxy. - 34tri fl or%nethyl)benzonltrlle (5.89 ga
31.5 nmel) and triphenyl phoiiphine (13.21 g, 50.4
natol) in anhydrous TIT (200m) was stirred for 5 ML

Bo0 ieB1oT i aged T e NP peh e RO RER L2 drradiasol 23D -
MEHYILS, @alhgcﬁroamdﬁbnpaﬁﬂ@yraéna ml)rwacetaQ(ﬁmgrmbéﬁ mEFbE; and

Fsonomdte QouS L DBt bitienoteBa mh wes a7
(25l) tat t%@m?dlnhpé«f‘&rlgrg tﬂ?rlo 3 HrUénfrﬁ) 32(3 vuﬁgtibnﬁfhz gﬂ&fecpetth gahéd"(eo ml) and the
Eipe VBN BHATA A e PP P OPer Ty L DN ] I T Mg R =

30Y o mitd 432 BeRLaaYE! B9 KR @Q@Ivﬁ{zeD(vfb@-dmm inS, thmis (m, 1H),

oi I was_dissolved in dichloronethane g 53
gm.r 180 530, 2E) 1% (my 3HB St (ay 2HD): 24 &wﬁﬁ)f 2. (84313)51 33,
giy.h, 63.0 /mot) for 90 min, at anbient tenperature.
The sol ution was basified with 2.5N NaO1l-1(30nL) and
the product was partitioned between DCM and t he basic

PRIPS Ao BT EMethyllinidald £2 G zine-3-carboxylic acid ethyl ester
4-1 sopr opoxy- 34pi'f | uor onet hyl'i i benzorthrile (6. 56,

91% . LCMB ( N1, Method a) Rt 5 %>%2
(400MHz, CDCl3) J7. 85 d, "IAy,”57. 75?&§6N1
(d,4.73 (m 141 (dd 61-1). Pr ra
(2) - M hydr oxy- 4. I soprepoxy-34triflu meth
.OH LO Under an atrE i osphere of nitrogen,

4-i sopropoxy-3-(trifluoronethyl)benzonitrile (6.5 g,
ABoltion ofylazmritiabided 7o g.c5 fsmingh) and/dthyli2roblofdy3-2%obutanpate (5.24

%g 3tl IQ'?IB%I%/m eﬂna%(‘ g’@ &9 Is rh@atéz) t%x I?(%%{ }ﬁersatA ﬁ@ g)l&t%n of HCl in.

ents reno novVaCt1o an residue
ethcfotals afrded and this miksuewas cdifcentragest wideriredsiodd pesaprs. The resndue was

Bfieyhd i, okl 48 Ao b 2348 fidsas 2
gipyragine-hgatbowyid acid ethylogstox (- Bk 1586 b ani anwmpitohy $obid whidhrwag used

ANAd K8 &y Wi hA i E (Table 1, Method b) RE=
T &M n%’ wilug G 1?’?@%{% S
-1-chtoro-4-(tetrahydrof urog- 3-yhm benzoni kei | e*
Preparation #18: 2-Methyl-imidazo[1,2-aJpyrazine-3-carboxylic acid

N7 _N NZ —=N
. — L
Q o)

0 \_ o

on #8
Oni ckar ai de

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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Under an at nosphere of nitrogen a rni xWe of
3-chl on) - 4- - hydroxyberisorrinile (8,70g, 56,7 nmmol)

Oazﬁﬁy%;&é%henyl phosphi ne (23.77 g, 91 ranot) |$CT,?82007/025602

rous THE (218nrtL) was stirred for 5 M
anbl ent tenperature. To the solution DBAD (20,87 g, 91

1 razine-3-
R BB S ST LT
%bommnzd @50 6%)lag a tain solid. OEMS m&lmk Mahod 23 Rj ¥ PSd min, m/z

(0] T nit
r erm3md bhg'gmuc e bpgésg%?ée) 6 9%@ ?ké%% u2 e(wwglél) 2.66 (s, 3H).

G i Mehie4 in dichloromethane (200 m..) and stirred

e e R e

%ﬁdthmmyidtﬂmd@pﬁaﬂné he product was partitioned
bet ween DCM and 30t he basi c. aqueqys phase. The DCM
was dried over magnesi um sul phat e. i I tered and
sol vent § under reduced o‘ 5 i

oil. ThelQi INWAS stirredth pQ_€ ﬁ{\b‘er
WO 20PCTI 071 25602 (200 int. ) kf\ '{ eﬂ?d.
Sol vent renovef~Onder reduced pressure to Qive

crude (5)-
ﬁ s&hﬁ'&l Mﬂétﬁ}lfxﬁb&@@lof R ﬁ@%ﬂé QIégﬁ%Bffli'c%GH'(ﬁ €1 @ill rhfhol) in

ral z , . Prepar af

r()@Ez; ma wasipated with Hopigs iet(Qéﬂ% RAERP i 280 mwz(ﬁ?mmg, 1.552

Q%ﬁ lafiRometinp e'rmgr%rfoﬁg n%ButgPa?BQ@CQorquﬁ‘ﬁ t’f’lﬁg%non was concentrated
(S) - 3- chloro4 Oetraby3- 3-yl oxyi benzonitrile

S the residust Wasalisdolyahin acptic acid (Himh) ond heatediah laOOCé f<8145 gmnutes The
l%gc]t_l%n Wa olte tF ;o%}ﬁlte étg' 'u% arng %A Mat&ﬁﬁpﬁqe&%%dg&a% %Jegghe

1Vents T enD rvact
aznémwascn@mnpned/hetwﬂeﬂ’ vdtedkd sodiime carbgiatésalution{ 10 anlham! methylene

BYEER D1 R B, LSREP ) DR e

¢Bcenttpte@ under meduded gressuye. 4FHetrediduswad purfifiedam-sBica gel using 9:1/

EREYMEOLE St PR R Sl R bbb i e MRk Aycpd
pressae oo pilald 3elt3-(3 C(htlcrm-‘l(tmeﬁoey Pbﬁnyl(w& BAdrrodiaiol-6-yl [iamethyl-
N S G
LAMSdTatde hAtthodks) R123. 3rmn,1m 3?ﬁ125d()MJdﬂd; bbw&(kmwideMSO-
604 | .

SFOSEATH 100 0 e A3 BB TG, TREBARATR R e
a%(mnmiksﬁxerﬁi)ur%@nﬁlﬁ he solid was renoved by
filtration. The Citrate was partitioned between ethyl

acetate (1.8 L) and water (1.5 U The organic |ayer
Emnplm#sibd’rupairkhmaﬂ'ép(s(chlo@o-u)xsoqmbdxypmyl)-s,-(o-(lz,z-;lirmthm-l,3-

’éo?“e' V@“‘&%%%\vé @{% nes&é mlesul phate. The sol vent

4- nmor phol i no. 34r|fluoronethyl)besizonitrde (17. 25 g,
85 % .NM ?. rrrrsado 40014.114 S 8.18 (d, = 2 05 Hz,

114), 8.09 . dd L 8,51, 2. 06110 7. 60(n = 832

Hz, 1|T),N%“69 172&%(m 411) 97- 310

Pr eparat rh#122

Al- tonyéf rrioyph ‘Pﬁ 34tr|f U tttyl)ben2|o °
ni¥le

In a 25 mL microwave tube 4-((2,2-dimethyl-1,3-dioxolan-4-yl)methoxy)benzoy! 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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WO 00$1076356PCTI I | S20971925602 To a sol ution of
4- mor phol i no-3-(trilluoirtmethyl)benzonitrile (17,3 g,

Wo%os?mlﬁs' tal) in ethanol (400 ni L) was added @&%007,025602
.1 mad)

aqueous sol ution of hydroxyl amne (4,9 it, 74,
dropw se. The. m xture was heated at about 65 C

éﬁfrmgél‘ TRWS Thgnﬁxt{ﬁ]e)ﬁ\tak' E@olé@asthé &Neﬁt@vefs%ﬁma ?d"ifford a yellow

enperature and the solid was renove iltration:

oA it BASRAG HioRed ety agh hateh CIORGE 264 KU ReSD ML) Xt by
Iﬁ@‘i.c"(@iﬁrmlf)lth@ c&ﬂbnné&'ﬁd&r@ﬁWr Qvas Lvﬁéh%ﬁ by ateV B BERALYahd -

wat er L) Ni ne .0 L) and ditim. over anhydrous
wa@mrstie@:m aé‘twcbhm"@w svhda whishveaspurifies viesiicaage! ¢hiomategraphy (40 g,
00 RO epape) o afprd 3O chiopo-isoprcpamyphen (2 2 dimetiyl |3
cboxq@%ylmqhomphml) h3.4oxpdizzoler (B.3g10. @lﬂrmmalnﬁé 7 fesield) as white
BB ACRT e e iR s a1
MR (4(1&9’1;11275:8%747-%4&@&@111&17-8 09 (5221, 805 (dvy =|_2—|)3 Hz, 1H), 7.99

G- 86kt L 18 yesi 805 ooy b SREAG 883 17 . 10,

$45E) LH), 623-6107 lGan3) 3.39 @dop |=|c864%16 29 Hz,ll-H)at Bi)éqy [12He
(2.50g, 10,67 mmi) in CH2C12. (1 OC was coded to 0 ("C
and treated with Nit:0)3(23,0 g, 217 nmmoi ) riit 10
Prepartation #Medertibutyl2i(d-(chldretarbonfi)phendxy)aattote( 5. 50 g,
37.2 inntil) s added in one portion, then the
Ba@on allo war @B é8'r oom t enperature for 6
The reattiign was poured into 20water 00trt3),
he | ayers were sepg {é- The aqueous | ayer was
X}y act ed aqueous W t bal C41202 and the
ed ganlc | ayers werejwa d wth brine
(10 (o) | ayer 2 over sodi um
suffatt: flltered and concentrated to yield

Iy 3 % mbzpunl bottogies flaskwas 4-risrtdmtery-2roxoelippohepesie acid (0.76 g,

?—@1 E/lggﬁ)glg)’lgl)cﬁﬁffﬁfethﬁgemégg Itnrﬁ)ﬁ/(@rgw%}g&gorfé'sé susé%n(ﬁa@ bRps DMF

wasi 3qded tathe sobgsion DlCrea@iongixgee (i cg@qu Py e lr@* (@xalyl chloride

(B%% Ezni 24 9%;1&1%&%} Aa)é%ed?dr i{ed The3ikébath Ivas ferhisved, 2hd the sbfifion was
|

élﬂ%ﬁh@?ﬁmsereged?twﬁﬁerr@ rslme TeAglion opxture. was cepcentrated iopffprd tert-

ﬂultleCtd (Qﬂ&%&drb&?t)ﬁenox@?ac@taé‘lb 13 boﬁliplfmno] 105 % yneld) as colorless oil.

-mat 0 ropyrazi ne-) - car boxyl at e
4})3;\4& CDCl dpprrJnS 10 (d, 2H) 6.95 (d, 2H), 4.61 (s,(ZH) 149g(s, 9H)

Example #34: Preparation of 2-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-
yDphenoxy)acetic acid
Cl

O
cl N"OH I N 0
P D)\NHZ o UL OH
o o¢L0J<
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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MedA d (200 M) was added propargyhatnine (6.18 m, 90
trune0 at roomtenperature. The m xture was heated at

0%5 | hs3ssor S hours, then cooled to roomtenp 2%,025602
concentr at ed. The resi due was dissolved in

(100 m ) and washed 3 X 75nl ethyl acetate. The
HOYS0%S10DThL, ih@'?es\ﬁ’ﬁlﬁﬁ Qﬁ&ﬁsﬂn' wR G 1ell Nhé QJll'ddvaNa»?agma b?ﬂ-!tl (5%,

extracted with eth y acet ate he conb

2259 mdrapd gisied tMﬁq@Hmﬁﬁhqo@hlﬁh “@mpumféftdew RgaHPLC (A = 50mM
antifdniun?Sbetatd, ﬁ@&eﬁ%@%ﬁﬁ% Bal (ﬁiﬂ?zf Gﬁiégiriﬁ. fmsme) 21.2 %

triturate wth e flltere ed u reduced
250 asmuThertmo Hyprlrpfeﬁ-(l%etdtmﬁn 5% mn rppdmlmsBldlglvm 2K 3-(3-chloro-4-

EBEpoREaN D 2 A Rl DB eiatii At O Rk mapel 315
yikld) a3, véhite sokid. LIGAMS (23t2e 11Medbd £) B, % 2.08 friln. NMR '(1/40(38m (M+H)".
AR Gl 7 S48 TS A T30 s £ € g
ﬂse(aalatzllemﬁlﬁ) 7.99 (dd, J = 8.64, 2.15 Hz, 1H), 7.38 (d, J = 9.04 Hz, 1H), 7.18 (d,

FABRDNE o s gy 2 e b

....... .- To a solution of benzyl

3rret 56d|hydr0|mtf 7(8H).carboxylate (1.0
ERapipla 457 Proparation st i HHbRBEA I G20l et pariRgHss-yD)-3-G-

chtbr&3-iShprepbxPPhdni) Al 2d-dxAkoleN€ reacti on was heated at

ieflux for one hour. The, reaction was cooled to room

tenp. eratNrq 10aa§ pourer) into 100m of saturated 5%
sodi wa th o at9 lution. The | ayers were separated
and @ ous yer‘ e,extracted with
dienl or oet hane ( mme conmbi ned organi c | ayers
re washed with wateg m), dried over sodium
ate, filtered and concentrated. Product was

cted fromthe residu trltu ation
A0S S50 iRV eadiin, Vb e dnatad "R (1 g Nyro 4-
lwpftfpembreﬁinmfhahﬁuexo I fio 237 P36 mﬂaﬂ:&tﬁm acid (0.097 g, 0.481 mmol),

o g 0060 2, O P et a2 467 5BRR G 1.5 4o v
addelih @néd porNBﬁ hﬁ&jreﬁ)]tldg suspedsion whBdllowed keestis ABrobMh temperature for 10
r%-g Dé# 1583@'“’@)@6 grg%l)g/\?azs @%&r?éyisEZQégaét%ythure was heated
a¢ 19381} 30 Yih 2RR3 ng&ﬂﬁgépg&i%nqmotage 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: 449.13 (M+H)*. 1H NMR (400 MHz, Solvent d-DMSQO) 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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Preparati on#16 3
Met hy1S, 6- di hydr o- 8H m daz$l , 2aJpynt zi ne. Z7dkar boxyl i e
wo%bs%g&s'ﬂe” 2yl ester A solution of beneyl  pcr/us2007/025602
2-1 0do- 3- met hyl - 54-di hydr i m dazol
,214) T111611e- 7( 8M car boxYl ate (900raga 2266 nmol) in
dry TIF (25 gl was cooled to 0 C and ethyl
r nagnesi un‘bfom de (1268 m, 5,66 mol) was added at
SuU@ha as to maintain the reaction tenperature
bel ow WHe reaction was stirred under Ni trogen at
m' nutes, then the reaction was gquenched
with a stream of carbon di oxi de. The reacti on was
Fooaivtdaisempopoay lenkonitsiled(0 68 Q3i mmel} el yddQylathjrie@0.268 ml, 3.12

%ﬁg’ﬂh’ﬁet hﬁ'nbwgé l?tlbﬁég %g%%%%géﬁgﬁg%gge vgaggleatec? at 65 °C for 16 hr.
Tlmmenat mixturé o&s ddncentratet G@afﬂﬂﬁd& (Z)@Sbrbmb-r]r{}hsdxbxm-was

| ter and, wa

pR e iarad (6 Bt de el P e woRRes psld y¥laf s, popus

@2b1EID Mexthpd-h)R, =t2B9mina MBav/z2 205.08@M4R)i-ti e/ her then

extract with 4 X 20nmL CH2Clb. Dry the. conbined

or gani c ext racts over sodiumsulfate, filtered and
epfa®atisis} 4RBQ§$H6:ﬁoMQsdplrﬁﬂtﬂyphenyl) 1,2,4-oxadiazol-5-

341| I kd 5, 6 t hydcaSti -i m dazof

bznﬁ‘lnﬁy'ﬂl"am ne-2, 74icart=ylic acid 7-benzyi ester

15(374 ngq 82 as a foam L, CMS (Table 1, Method a)
R(.. 2.28;m) 5, 316. 10(|\/tft HMR(4OOI\/HZ
DRY \s 4 N 73 , 511 (5, 211), 4.56 (s, broad,
210, : (n, 211), 3.83 (s, broad, 21-f), 2.36 (s,

I). anpl e 4;1271 PreparationChl ar041
\ngQoxy. plienyl)41, 2, 41oxerliaxol . 5. 34).

-nmet hyl. 5, 6-di hydro-8H-inmldartr[ 1, 2-al pyrazi ne-7-carh
A5yl emiacbivabe Riay equipgedr with a Gtifrihgabas Wastchargedfvith 4-cyanobenzoyl

Sibidr g e R B, SF ARy ReBowatispurgpareborzimjdamide ©5 g,

(8&371011:90]) Andlpy3idivgn(®$ jnl) o giveln (otdhge dglutivms Theldask] axstapiped and the

Fictof bite 0GR ot i e pcrghetzafiign Ploiast Delifac. 00 W),

Tlersobitibn atae dooléd, slel mehdtion niikture ¥as partitioned between aqueous HCl (10%,

oty A TN S it 1 BESE BB B0 S it Bher was

qx;mdteﬂ meaduwxmwmy (Tthe rcembméd)D()hﬁBayert weree\dasmd hs)owm:r (2x20 mL)

r eaCt V\BS tr e
PR EipiBlord Hrrs Ty wniat SaTbiiRH Vs ERLsiropthéetanty w0
gleft(l%acEt@tAciHeﬁtaEc) tou afferd m4(3-(3agemof4&Bop¢oﬂmwlteny])Fh,é 4-oxadiazol-5-

BERGRRe TG SRl R e Ry PR st 0 - = 3.7

mmgams ovi: ammmmasmm (400 He r Solvdnf daDMS(depu’n% 40-8.32 (m,

necentr.a d
ﬁbéﬁsg%fd) J= gﬁ% ?_H g ~{)ur%l #4? égfjg% @ ge‘{: USS?SnéISHz
le); 284 (d =9yl 2k Ithmmm (@i, h, 1&&5&(ﬂ,alt=e69§ HzpgH)t hi ng
to yield
243- (3- 0War v- 4-i sopropcsAr phenyi ), [1, 2, 4kr. adi azol -
EMM@#SW&hﬁkatﬁmarf di(BY3HbEomo-8itkopkdpol pptiRhyl)-1,2,4-0xadiazol-5-

zaalgge%ram ne-7-carbatylic acid bentyl ester (173 ng,
#e of f-white solid. I..CMB (Table 1, Method R,

4 34 mn, inh. 508.24 (1v1+14).-; 1ff NVR (4(0 MHz,
10Dit450-46) 67.98 (d, 114), 7.93 (64, TH), 7_35 (m
614), 5.12 (s, 214), 4.78 (m 1/4), 4.66 ,
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214), 3.99 (m 214), 3.88 (s, broad, 21-1), 2.57 (s,
314), 1:31 (d, 614), Exanple #28:. Preparation of

W02£,§8/67§3§hl or o- 4i sopr opoxy- phenyl) - 4l oxzol - 5- yll(',lT/U52007/025602

metb 5,6,7,8-tetral |l ydrm tni dazol 1s. 2- al pyrazi ne
A solutlon of henzyl
2-(3-(1-eylgro-4-isopropoxyphenyl)-1, 2, 4- oxadi hyl-5, 6-
dlhydrogn,dg aypyrazi ne-7(8H) - carboxyl ate (I
6By ra m 33%1iBr solution in acetic acid
(2.0 ..) containing triisopropylsilane (0.065 nt.
3 Dl )) was stirred at room tenperatute under
QLLLogen for 10 minutes. Ether (20 tril) was added to
precipitate the 2A)product. The resulting solid was
il ftered o d with saturated b| ar banat
A\gPh FiLcFupd: bonsred Bk cabined b St F0 B U TiRpasp infg needle
Was ckarked Wnth)4—(3:fBl-BrcﬁxMiSBﬁdp@Jy§mb'D 1l2w@raalawr5eylwenaﬂnmle (0.64
rkg SOdI% ul filtered, concentrate% to sol
I dﬂj%qM éga daly t(b glve gurroéor{eés $A lgjog. The reactwn rmxture was
o%ﬁﬁd (t8- -43'“’(96 4ceto]r-1)1t1ill]<-a-d2r)dlf :1Lce baah and 1|t tué'ned frito a whlte susli)ensnon Dibai-H
SQPropQxy eny avadi azq y
B33t 3 3 porml) wisckeidad fropwiss ouer Jminy 1 h‘téasl%"ﬁ‘b org, "%30 gin at -40
) Methanoi 0185 9] 3.38 mhiolySvds hadddeirdpwisoiyRiubRd the rethlorr Then all of
3.14 irdn, mt 374.24 (M4-fi)4; 314 Nvitt.

mxw vﬁxs Epoeggd(lato ftpymg -}209 ll(:a salt @QQL)mL)7 Ié &/a Ostnrrleé at room
er;t%zej)gfbr 4 'hil ,theln]iil%'isl‘r %gé& the?aghdous %y@\owissextrahﬁd by BCM (2x50

S,
é&b it Do s el PSRy Y BYer ISP Fitatin

dnﬁX%dncentratwn afforded 1.04 g oran e oil, which was punﬁed v1a s1hca gel

: 3- net hy 6-1t1ihyt lini dazo(1,.2
Sttty G 0% R e 1 olbeed BB b Seppropossphenyl)-

B2, ﬁ%&&ﬂlhz%m-gf)benzaldehyde (. 551 g, 1.423 mmol, 85 % yleld) as pale yellow solid.

243 c&horo |Fop%ghgox ertg@%-s Eﬁ;?ég ! [OPsCte%Lqud-
DH‘SU) lbbmocliskal Bag) 8. w& addedo @ﬁeﬁbﬁ SCZW(@ r} dQ 1(37Hz5QmLs 20-8.14

roo WAS
(§1~ |2H|> éoo%ﬁddnfomstﬁén%aé? 1&% ulr*B ? %? (d4J rro%’rlsﬂér%@) /489478 (m, 1HD, 1.36
@ONsU3Y, 6H). The residue was purified by reverse
phase HPLC to yield N2-13-
(3 Chl or 0- 4-i sopr opoxy- phenyl) 1

d;ﬂ&@sss ﬂemmmﬁml(sﬁoﬂemwprép&y ns-@l1-
azot léls!yl/razm i Tedi anone ( ng, 86% as

@Hnﬁh?xxmtklé) Yyl.24-oxpdiagolesni ¢ 1, Method a) R 3. 46
mn, trtINL 416. 20(VVT)+ 11-1. leAR (400 Mz,

CnG) a,8 “)‘ 8.97 (d,d, 10, 737 (d, 1111,
211) 190 (s, 21), 4,07 (tOm
aI) 5 ern

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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Exanpl e #30: Preparation of

wog%@@zsis% Chl or o- 4-i sopropoxyt heayl) 41, 2, 41t axp4gdoeia2s602

yl1l1-3.inetttyl. 5, 6-diltyclro-8/ 14m daw |, 2al pyrazi a. 7.

c It =t l. + 9 AUAVR
Mi;mg%%llo%\%%quagg rg%?,}g% 1\@§Pn?zg44§?rggl(1:]7m#}5§63 234e(t]m0MHz

WGR%DMSQMSQSS&? (m\3r z$ﬁ5 (l_idy} )=81632244b£%a5ﬂ)a2éi7éd J=818
3 =

@Q}lzrg%su@e}mgs@al%gg5 srs o%?%ﬂ-gaé %%?12?@ lq-i€>?4§@r7%)(§] 8H)2é735 @.J=

ﬁﬁfgﬁa 78d ten-butyl brompacetate ({1021 nal, 0, 140

nmoi ) at roomtenperature. The reaction was conti nued

overni ght. The reaction was 20filtered and
Example 3% Peeparatinn of S o dddimethadymetbyNphenyh-1e:4r9xadiazol-3-yl)-2-

: .., washed with brine (10 nl), dried over
'g(g%lh@&nx?gé'?zgﬁg%%, filtered and concentrated to yield
(2-13-(3- NHOor 04, sopr poxyphenyt p[ 1, 2, 41ar adi azol - 5-y
x3- ner hyl - 3 @ -811-i mi dazoi |, 2-

al p A- 7Ny | etic acid tert- hcayl ester (35 ng,
540 asdan of f-white oam whi ch was used in the next
stgp wthout further purification, LCVS (Table 1,

d a R =432 mn, 25infz. 488.29 (114+Hr Exarrpte

K35 mbr ﬁﬁ%\@atvlt Otal equn ped with a stirring bar was charged with 3 (3-bromo-4-
of 12, [ 3.. (3. chi or o- sopro oveoht oy0 7, Al oxaai -

's‘f‘?PI°P3”‘¥ﬂ“éP¥'i yi4- @’"@etawwﬂw )BhenyPrhi @@F@z@e aq%ﬁgaﬂ {77 mmol),

hide @133 g, 114B$ hitht] 0@ pyfidife @S Intl). TRE VesséhQ d and th
mﬁ%ﬁ%&ssgg@m/ 207 Do s)%%r ‘o (15,3 vessclluas capped and the

reantign hestesigo 2365 %%Mrewﬁﬂert@swawﬁwmﬁqagz Qptigizes; 300 W).

Beoftlidn Ivas cooled, the reactjion rmxture was concentrated to the residue was added
nmet hy1- 5164t hy drointiri azo| tﬁlih @&ﬁl{ram n-7(81-)11lacet
14

hydeted ForrS, chb)r@eé | PnegREa VA 42arr¢}3ar(dowg113(12 mL).

Tﬁ&' solutiof s meaéd atl 65 TCETHYI0aRR, ARlaQidode nlixdur@ vVQs)exW?cS!ed by DCM
added TEA (2.0 |rg$ at nomtenperature for 3

K80 micibe somingd HGNdsiers vers %hﬁérWI('zBe%a9lutaﬁm(2e‘%% mL), then
WAIQALL30 WY, gl\l;lé’.ht(sﬁrﬁd Mng‘,)aﬂﬁ'i %bﬁgat%@@@%eroe@l‘lﬁﬁdsohd which was

pressure ' (Ta |
BouGed iy il 1Bl ChiomproggaRhy 400 A GiRERERPEG. ' p S-5-d-

d R ropbx ni ,
(ZiIl?LexhoK ﬁ&h%heﬁylﬁizmdxﬂdigﬂ -3 yl)gzl%Zp besgé’egag? %ﬁ;{o hgg g, 0.227

mgpol, 3%% Toyield) aspppie yellow solid.
2- Met hyl ai nfidazo[1,..2.iiipyrazirse-3-eaxy iacid

eteste L4 N . .
Example #40: Preparation of 5-(5-(4-formylphenyl)-1,2,4-oxadiazol-3-yl)-2-

isopropoxybenzonitrile

5-(5-(4-(dimethoxymethyl)phenyl)-1,2,4-oxadiazol-3-yl)-2-isopropoxybenzonitrile (0.086 g,
0.227 mmol) and p-toluenesulfonic acid monohydrate (0.043 g, 0.227 mmol) were added in
acetone (10 ml) to give a colorless solution. The reaction mixture was heated at 60 °C for 2 hr.
The solution was cooled, the reaction mixture was concentrated, the residue was purified via

silica gel chromatography (12 g, 50% EtOAc:Heptane) to afford 5-(5-(4-formylphenyl)-1,2,4-
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e ''""Thir'd A solution of pyrazin-2 mne ('3.6g. 37.9

huncl) and ethyl 2-chioro-3-oxobutanoate (5.24 |1Sm,

S60570 rno0 in ethanol (30 ini) was heated gy 2h6‘7>f025602
WO 0897%%1%urs A IN solution of ICl in ed and the 76

n1xture was concentrated under reduced pressure. The

&xaFihAHS- -lsbg;rb\sékryaéﬁgmm {0.37%%, 8991 nideh, 21021% Kield a3Mite solid.

filtere cni

wayble.lm%@%mkaawmm MS /2 MRS aci d et hy

ester (4.5 g, 58% as an anorphous solid which was

used in the next step without further purification. 20
Exapde #41;: Breparation of 1-(4-(3- (3-cyano-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-

5 | etidiedRZn t@yrazine-3-carhoxylic acid A
sohnc}h%oef sogﬁ k;@rgxﬁade (1.754 g, 43.9 mmol) in

added to crude
h I'1,2-a3pyrazi nc- 3-ear boxyl ate
,93 th ), NJIhe reaction is flc exothermc

to conpl eti in mnutes wthout additional
beating. The m xture s acidified with concentrated
to pH 8. The sol T8n WAS inkteted onto a
preparative C 18 colum and washed with water and dice

Sﬁ&gg@i@m 3’3% Kgy(?_%ggg%aﬂm&%n)-z 5BBropsxyBkHEbnitri¥30.077 7 g 0231 mmal)

fracti ons were conbi ned
an, ﬁéeéxﬁtnpé@rltoayly:l acidf0H28 B+ 91%’]7 kPl ystgcombined in methanol (11.55 ml)

and BECRYOS AB-i8a s@ﬁé&)omlA&u@%d (é Winngdsﬁ%.ﬁsl) a»ats ABded. The
solid LCV5 (Table 1, Method a) RO mii,
10 reacjon mixtymgywas stirrqdyat RpoRiepUIGEHIPARLI TS fmv%br foangbq@y@ﬁfle (0.265 g,

D) mBol} wak mde& 1md1-9he réacfbh {titred SHrhbAB MPTR: &HRAn was filtered, the

Preparation ttf 3-

solid a'aﬂwrlsg'sﬁ hass @%yhy ((shlyrlfie and methanoly and e ffiltrase was gppcentrated to
a&‘ﬂ,me; Qdte sl QEEI‘P{N;S ?ec?ktﬁﬁie@tb&'rﬁkﬂxan@ 6] /mLI)I to Sive ALis @chyano-4-

2-triethyam dazol razine-3-ttarboxylic acid

lemegyphfn L2 4fopaiiazgl- @aebqrsymzrﬂdm@%bﬂxe«hc \i1dn (0.025 g, 0.060

15 hinoi, 95 § qﬁ%‘fd)(aQ wite sOiid: - LEMS (TR IMetktach) MR 2.(§ 8fh.; MS nvz:
4rr% 26 (M+H) 1H NMR (400 MHz, Solvent d-DMSO) ppm 8.35-8.28 (m, 2H), 8.17-8.11 (d,
J = 8.00 Hz, 2H), 7.56-7.50 (m, 8.69 Hz, 3H), 4.98-4.89 (m, 1H), 3.68 (s, 2H), 3.43 (s, 2H),
3.25-3.23 (m, 3H), 1.38 (d, J = 6.03 Hz, 6H).

20  Example #42: Preparation of 1-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-
yl)phenyl)cyclopropanecarbonitrile

_OH e}
N i
c ' N ct N
NH2 = N — \
+ MO N
j\ % i

25 A 20mL microwave vial was charged with 4-(1-cyanocyclopropyl)benzoic acid (720mg, 3.85
mmol), (Z)-3-chloro-N'-hydroxy-4-isopropoxybenzimidamide (880 mg, 3.85 mmol), DCC
(873 mg, 4.23 mmol), HOBT (648 mg, 4.23 mmol), ACN (10 ml), and DIEA (1.478 ml, 8.46
mmol). The vial was capped and heated to 160 °C via microwave irradiation for 25 minutes
(max 300W). Solvent was removed under reduced pressure and crude oil was purified by

30 flash column chromatography (Analogix system, heptane/ethyl acetate, 0- 45%ethyl acetate
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10m nol) at roomtenperature for 15 mnutes and 40e
for 30mn. The reaction was concentrated and the

Wwo'2 {(ggjgawas di ssolved in acetic acid (10 m) P%'?ﬂlszoo7/025602

hea t 100T for 45 itoi xtutes. The reaction
cooled to nom tenperature and concentrated under

dVeISREn; 0B ESIUME; 60 TR mifAbLW %e)v%cﬁéifstcbﬁthlﬁﬁlg @rdﬂﬁét“&?@combmed,
sat urat ed_sodi um car bonat e soi uti on

TRevappRd dad dinddp p yecupm oxen oyerRight to giMe ! &@Jérfélq'%\ie rs
1W&oﬂfﬂh?r@l)w 3 hoﬁdb@dzum §wﬁeﬁ§zﬁycz£ﬁrbﬁﬁze&%&mzel5347 mg 23.8%) as

concentrated under red gress resi due

piEHPY sedif. M9 (Taple lgMetheg chi 319 qrumvlz13;80(§§ UMby H RVR (400
WS BN 0} 86irh 89581151, SATRI0SF4) 181 REE N, o8, aﬁ@ez 55 (m,

sure to
230 37.3BdChi ) #.82 4dj &pr%ﬁk?ﬂ) ﬂél’i}(ﬂ 21, 1238].3% tnlicER ol -
11- 2- net hyi t hadaza[ 1, 2- aj pyrazi ne (133 ng, 25% as a
tan solid. 11248 (Table 1, Method a) R 4.31 mn, nfr.
Examphci#43) Prepatdtian of 004-K3-(3-cibwe-4-is6ropoxyphé¢ny el .2, #dxadiazol-S-
111), 8,21 (d,(d,d, LW. 7.40
%a%qyd‘g?]'éﬁ’"(&'%g\d% de”> 84 (s, 311), 136 (d, 61)

Exanpl e #33: Preparati on of

3-(3thlorq.4-isopropoxyphettyl) $444(2, a,@il rnet hyl-1

di t.am nn M@\%) phenyl ) 4, 24. oxadi ;)L.e@_in
micr ovave t\ube .

A%@B%et hyl -. 1 3hpI| oxol ayl),FLe y) benznyl

chloride (0.483 g, 1.784 nnDI)
(2) - 3-ehl ot 0-144"' - hydr oxy4-i sop. rop0|cyber|2|n1darn|de

A T S e G 4 L5 S Eséar%ﬁ%’yggw%-m-

(ﬁﬂdiaioh&-yi)pmyl)@ﬁlob&@ﬁr&darﬂtbm@iﬁ&(BO(ﬂmg 02190 l’ﬂmibl)m:d eDichloromethane

S b S g0 0, AT g sowy v

sgcingeadd :hetr&aetnmamé lehas waenmvredn tdmpataﬁhé olvernigtet] Reavtion

lid,. whi.ch d b t d.
iR byrplefin b ReBR ink b, AE faudfys WP RS s gy Tiveislyere
sepunhiedand the dqO¥suUs I@Was\bﬂﬁac\tﬂaﬁﬂd)@yl @R2SNLY Drgdhicsl werd washed

R e S e B A R T

sbluGéeof tepéradeaatérinl &f 3mil df THF was added 3mL of IN HCl. The mixture was

AR SRR o Tob 06 GIHADB T g v

tﬂelmmogmh ﬂaﬁr&,o]lm%cymmiatbgrﬁﬁy Mmdl@ns g/gg ﬂblurhﬂUBtO(%B@)B acetate in
G r ni
epREecever SRR o nopi e’ 3o B corapigfis ere combined and

cBuckritr8ed® give) ] -@H3-(3-8hl0f-4-thopropsxyphebR)-tH2,4-dxhdizol-5; 99

B8l i oty S B S e

Y Method tTR, < 3.01 mB] Az 383.509MGdl’. J = 8.42, 6.29 Hz,

ill), 1.35 On, 12H). t" xttoiaed flask was
4-(2-tert-butoxy-2-oxt. .thoxy)l Mt acid (0.76 g,

Exaaip)e #44: Prephtation of 8i(@t(3+(34(3-cKidfhb- 4.1sM)l)opbq[@bN3€l) 1,2,4-oxadiazol-

rless sus Si on L:i to the
e r e SRR B amine)Grern B agH CEroARyEY ALY ¢
Oxaiyi chloride (0.396 m, 4.52 nmmol) was added
dropwi se. The ice-bath vvas renoved, and the solutio
was st]lred_at roomtenperature for 40 . The ;ﬂiw
r act i was con entrategto At t bt yl
(eHI 0 y@pheit ).ax:.et a 036 8
105 %y’u el d) s coI rless 201 FI NMR N400
: CDC13) d ppm 8,10 (d, 211) .95 (d, 210, 4.
(5, 2H), 1,49 (s., 910 Exanpl e #34: Preparation ot
2-(4-(3-(3-chloro-4-1. poxyphenyO- 14, 4- oxadi azol - 5-
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y1) phenoxy) acetic acid A 25 nt. mcrowave reaction
vial was charged with tert-butyl 244-

wo kbd3logEaagar bonyl ) phenoxy) , acetate (0,815 g, 3p@i/usamiio2seo2

and pyridine (15 tal),
(Z) - 3-chiortsN-hydroxy-4-isopropoxyhenzi m dani de

A @0:1415 Qxagwas?cthx%Zd mﬁh tﬂ)(4s<\za§3@gaed.nsc%¥b®o§ygﬁﬁeﬁ) -2 3 -oxadipgits-
reacti on or m
Bméoprqpevegaﬁ ﬂﬁ%ﬁ 4%!1‘8& §d3 q'w‘f@rmoq %3"‘% 3 The
aﬁxﬂﬂpbﬂpﬁn&@ﬁcn@@@'?ﬁ@h oh@o min®RCAnY a¢etitheil (0.63MAIS 060LIma ). The
into stirri ngherV\D 2008/ 076356rcritl32 102Sou HCl (10%

vig) 23 eapped anddhe mixture stinepd dorabant S0 oHn alreomtgmrerateye- N sodium
c§ﬂ4®&oﬁ§tﬁud@@'ﬁ5¥ﬂg,@lﬁ@uﬁ&%vas?ﬁ@@d ftone al&{h@t &hdi tﬁéjreﬁd@]on was

af ford solid, which was purified RP- { ;
SHOP YT HEh OB STRSFNTe, Selveniiere {ﬁwﬂ @ndewd% Plgssure and the

cAMR materiaPwhs ;ﬁmﬁ&ilvnQ R@L}WL@( Al-09/ 152t 1A, B 2 AGN; 30%2095% B over

Thema Hyperptep CI'S colum, 8 pm particles) to give
39:1@2;3(23; mLaninddY A4 254 nm; Thermo Hyperprep HS C18, 8 pm, 250 X 21.2 mm

c'oﬁu?rgﬁ Oﬁa&yo%bea@a&%%&t %&dio?té%/peﬁ ahh) ﬁﬁn&%%)g%%t-(i(ﬁm-m-

acl d (0246 i NNDI oyl e
(&whlow: 4-Ls@pmery Heay)-d, 24-oxadiokelch- f)= 248 nin.; M ink:

@2965%’2g‘%’*ﬁ?’ﬁ”’%’?ﬁ‘%"“‘(“ﬁ‘ﬁB%Mﬁ% 145 e

(Tdige 1.-Methodld R = 207 98n,(rivk 45G25M-+H):. 'HINMR, (4Q0WHz738kanol) § ppm

s2735, 5 adila, u. s fad Ben. 7 8l S8 108 2ty 7 J4 B2 1h54 50476

(Fx B3R BA6iI(s 2HY 3. 13(,62H)h2.44 (t, 2H), 1.40(d, 6H), 1.17 (d, 4H).
rizolid/[1,231triazol-1-yloxy)pyridin-3-yl) 3-
ehl orn- 4-1 anpropoxypheriyl)4, 2,4-oiazole A 25 m.

Exaoipleviise Prepacdtion N-(4- 6|-(3thro-¥l€is@edbowplkenyl)~1,2,4-oxadlazol -5-

T

0.481 mml), and EiCC (01)99 g, 0.481 mtiol) in
iectouig,gi e (2,403 ml) H(BT (0,074 q, 0,,4>81 nand) was
ackde oj i on, resultlﬁ s

Cl

aIId'f rjate r mt r 10 ,

(/&( 680. 962 Mol ) was a dropvm e, the. reactio
ture was heated at 120C for 30 min under mcro \L&

irradiation (Bicitage Optim zer, 300 W. The sol ution

43 chlorattisopigpoxyphenyD di?, ﬁpmdwel -SnelsbepzaldehydedhaQimg, 0.438
r{%ﬁ&ly\'e@rt«ﬁing lh( 59%&%%% ntuﬁé {0’057%9 0.438 YHUIF methanol (4
a and g

er was wa concentrate

P ordcseieyed GUesoL s 2158 wmss,lomﬂ ime 2 @5tk Hask qapipped with

sgﬁng%gxr an(%m%énm stirteFor A58 T0 dinfied G08A tenfpbratie under
nitrogen. Sodium cyanoborohydride (27.5 mg, 0.438 mmol) was added in one portion, and

the reaction mixture was stirred at room temperature overnight. Solvent was removed under
reduced pressure and crude material was purified by RP-HPLC (A = 50 mM ammonium
acetate, B = ACN; 40% to 80% B over 30 min at 21.0 mL/min; UV A = 254 nm; Thermo
Hyperprep HS C18, 8 pum, 250 x 21.2 mm column). Fractions containing product were
combined, rotovapped and lyophilized to give N-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-
oxadiazol-5-yl)benzyl)-1-(2,2-dimethyl-1,3-dioxolan-4-yl)methanamine (130.9mg, 64.7%) as a
white solid. LCMS (Table 1, Method c) R, = 2.59 min, m/z 458.62 (M+H)"; "H NMR (400
MHz, DMSO) & ppm 8.13 (d, 2H), 8.06 (d, 1H), 8.00 (dd, 1H), 7.61 (d, 2H), 7.39 (d, 1H),
4.82 (sept, 1H), 4.15 (p, 1H), 3.99 (dd, 1H), 3.84 (s, 2H), 3.63 (dd, 1H), 2.61 (ddd, 2H), 1.86
(s, 4H), 1.35 (d, 6H) 1.26 (s, 3H).
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( ti-benzol dl11, 2,31tri1l-yloz
y)pyridin-3-y1l)-3-(1-chl oro-4-isopropoxyphenyl) -

gle (0.128 g, (1285 alla0l, 65.2 %yi

wo\%ﬁ@%%sol id. 1.01t4S (Table 1, Method a) 25$§i)§52®?@25602
mn.; Mstalz: 449,18 (M1-1)*. 113 NWR (400 MHz,
SO|vent d- DMBO) ppm 8. 88 2.25, 045 Hz, 111)
8,62 (dd, J = 848, 2,27 Hz, 111), 8,15 0, 5.
Example #46oBrepagation 344-(3(Jchlorp- &wompoxﬂp!nynylﬁl,%s oe‘aﬂlazol -5-
ygbgﬁyiﬁ'ﬁnnoﬁﬁgpanglézhﬁ 44 (m 20), 736 (dd, J 8. 68,
7.°03 (d, 8.87 Hz, 111), 4.73-4.61 (m
1.46-1L40 (niv 614). 30Preparation #20:
(Z) - 3- hiye =\ hydr 4-i sopropoxyhe i gaantide WO
%6 0071022602 c

| b 4- Tsepropox ?IZO.DJ_LI‘I Ied’%@\ﬁgeol)

apd nydr oxyl arn (f 08 nil, 11 DI ) were contiked in
(20 nil). The rfeagti on nixts was heated at °
5 for 16 kr. The reacPi m xture was concentratedoto

T A BB fin- o gt gopens02
diphegtiyl) , 3adigxolaped-gimeshinemined 108ing, 0. 236 r80d) in T&H @ ml) was added

lg%g%g ﬁbl @778%%_ f7?§ ngll:@‘rg ﬁ%}e%cj:tlog ngs &%F%"f lﬁf&m&@gen for

reparation’o Soprepoxypheny
90 mamxd sd dleTtingnwvas sfoppddiand theZ&actipn was renwaliedby/addition of 1N aqueous

10 N%ﬁ?’-lll o(rB p/gg rr#ob 278:_lmgl§ﬂl Tgﬁa»\?as hn?ovgijnsz er relauced %Yezépqu gr{cf thé yl

rttmmng\muhgtd rsolnyond,wam eified(pbikappen by the pidigon ¢, 051 NyNaOH, at
cﬁ%&nn%g‘?%eg@gat@%lﬂég %%ll(g &Jgs %8} a%@un?ﬂl&%[n&p Qfid washed

was cap
whtb@t 1dUN&OH 220 h@GnLY. Solid @xamim\edum d eacunmmvervmmx igh salgiae 5-6h(3-(3-
e ze 306
cldlﬁro A4S B0pro c?&\ﬁpn;leny(l? 7 Zg?%ayyaﬁoé #?yl)}ergﬁl% éuro an 29>. %’ gfg(hg ‘;mg
15 3%e) as(ath@ifﬁ-wﬂxff(kohd ]).CMISdTﬂ!BM Méhawdc)R) = d@ﬂsﬂm rne/z, 4181437 (BYD™;

AR A Wl Miem B e P e B 2P Lo £ @) 0

8wat(d:r1m2xmcimzm ams (spHAEMt27sL(8d] 11D, 2063 (@d,d H)B.$2(d, 2H), 3.90 (d,

2%8 7%5{?’0%)&3 49?%281%]' fIAngA) \é: 8A§: : Ieg?aggl) to afford

4-(3-(3- bronn 4- |sopropoxypheny1) , 2, 4- exadi azol - 5-

20 3RS BmbadED AB iy 134

oﬁsﬂﬁazbns(ywbhenyl)a&blawm (400 ML, Spivey d4J I\/SO) ppm
840-8.32 (m 2H), 8.2 = 2,13 Hz, 111), 814 (dd,J = 8.
4, 0.61 Hz, 2H), 8.05 (dd, J 8.65, 215 Hz, 11-1), %. 36

(d,, | 9. 12 Hz, IN), 4,89477 (so, 1H), 1035 (40 zz:
6.03 Hz 6H). Banple #37: Pr epar ation pf y,
4- @3 @'-‘ oOposy-pti ony % ad ol e

saldchye VO 200%/ 0763 6 I I 820817, 1125602
th. round-hottorned flask %qui pped with septa

ACt%-nQ.HI fobhd &%0)44 ﬁars]k Wag é}{arggg Qllllh 'Memyl f‘ﬁﬁg(b §0as ¢ har ged

trﬁll(omﬂioby)phosphotylbascxpm P 236yph ¢ 09 nb))2 ) Scrowadhi (G5 Img, i S
25 rrgt?d\pza t’I‘I-%F{( é %Fﬂe)g gl’hggrri%%lrle(]%ag %FH %Q toI 8o e%%ér?éﬁ aénc&k%eré &

c € reaction m xtur
nigygére dPotagsiurd Bis{trimethylsdyd pimods (221 tng.. IIH0P mvel) vas dddadhandi the

n{.\;\ggﬁggra%{jk‘opa wlnhes S4B ‘fgéﬁl&&t-{sg’pvr\g;?b g%henfl) £3 4’-‘3)&1%201-5-

dr opw se over
yBbenzzldab@dei380 mg L. 139 vipbh) svas kdded arid3Ibe mixturg sti?Bedtalt tﬂ&&Cfor 90

n}ﬁ?ﬁesqqgj ﬁ‘xgn %rftqg %v\ﬂn? ?o r%gm %ﬁ&?&r& B etrﬁ ?ﬁc ‘RI %?ibﬁ I)'alf glfeﬂl:lled by the

he m X Irao m
30  adgditiqn qf g@gramj)\IH Glr (aqya:pu@t The eikture wpomarated and the aqueous layer was

128



10

15

20

25

30

10t enperature for 4 kr, then it was partitioned, the
aqueous | ayer was extracted by DCl4 (200 the conbi ned

Wog%\g((b Lrs were washed by water (60dried overPCW(?S%M/ozsmz

|on and concentration afforded 1.04 g oran
oil, which was purified via silica gel chronatography
9 r
éi(ﬁ'gi{%!_ %llr‘hg er?ﬁgzg ?gg‘%tr‘g glgh%&g iém&i’?@&f.& vgcre dried over MgSO and

cbnéenttaed ffbivafl ofowbitdd. 2 THE N §ad FitkRdd Fith Me@ﬁsammbcted by
85 %¥|el as pale yellow LUVS (Method c) R

vepwwm filation gnd wastedovithRQH (3 X JmiLa 9‘1>lhciede@'4\w dried gvernight

inalvi&im @W% Wﬁiﬂﬁ&@ (3 :Uiboro-g zs%}roﬁg pheny§ 12204 S¥adiazol-

%;})Mew)em!w&(@m 735%% as, Ho 7 37 01 =4, 894 78
L¢Ms (Rdde 1, Me’ﬁ%d(cf)‘ikt 5.29 nfi3 nb¥39961%3(M+}60 ﬁ(ﬁm(&odlﬁﬁtz DMSO)

Prep aratlono -brom 4 . relten

Qmm@ﬂ&&?ﬁk&%)(d)lybheﬂq@l (dd. 111D, 17%6daaH)aZc§Déd NH), 7.18.d, 1H), 6.84

&, b, 6 50 &, oD 43 @R TARRNE A W aska et DXRC Se e -5V

sieve (4A,. 8-12 nesh, 130 ng) and p-toluenesalitmc

MW PRl 6’5"?ra’l?§'zs('§“r'%?' zlg‘g‘émhw’ﬁf-&g St TpteRyt-1,24-

g¢x8diatgl; S-yl}wenﬂmclompalﬂwthosylateas heated at 80 T. for
16 hr. The solution was cool ed, the reaction m xtyre
was concentrated to ngord grey solid, which was
purified via siliaagel chromat ography ,\‘,302 g, 29
EtOActlle.‘e 0 gpford P

3- ] - Nsgprdpoz3phenyl ) N
§§§ i hozynethyffphelnyl) 1, 2l a- i azole (0.61 g,
@6 YA nol, 96 %yield) as whit& solid. WO

2008107656PC1711620 LCI M5 (Table Method a) 11, 3.31
mn.; M5 rEtb: 435 03 (NVR @OWHz, Solvent d-DVMSO) ppm
Rosstged syspensiod i yrimeghyd®1foxiujun iodidg (3 mg 1045 mnwl) in DMSO (5.0

iy, it 6 Rl i
Rlace 40 keep theredstion besweem2ArAPG Hp@ compisian af hydrogen svolution, a

&)ﬁ:%gh HP(‘Z'S?%gwgPi W ﬁ(?%r&%—kqs’%ﬁﬁbyghéﬂy )-1.2 2~o adiazol-5-

| Sopr opeog t zoni Erdel ONAVOW t h
)é)pbmynl)wrmlgtetﬁ%ﬁﬁnm@%&mrrgbdn PMSO 3-003nlk)wris added dm)-Wlse keeping

tfné%ﬁf&ﬂ?@fﬂﬁﬁﬂmf Lt)or %elg&%% ﬁ%%&lm)ﬁ Q)Q cmlle)te, the reaction was

1, 24- oxadi azoi e
&élﬁp@ atrogm tespgralwiefof an has agd a llal tlleamlnpe(hmmﬁ/fqr éWabours.
0k of lvdter WAVGhSHERTE to WaSeABBP aHd MB Feablith 16 dﬁ afdtir o Hnfirature

to 230C for 30 nun under m crowave Irradiation

QEmight. g rwpptmng@pre w3pdilugd witthsatusaied aquenys segium chloride, and the
a‘ahét;uk lazgr wisRRudcRAS g ng 7'3]16} bgc:ﬂgﬁgaﬁQQ%@&t\f'Qé %bu‘iéa dried over

due was a d ic chlor

NS5 M canesatehigdir Besprseiniettal way A by BAMFRLE A= 60mM
d?ri}namur& 2celdte BSOAERL §6%, VRfooheR bed 3@*mn€5§t 219 .gﬂrm.?%\@%alm nm;

t he aqueous m xturé was extracte
Theene Hyperprep/HS OTR] § jam256 A/Delrbnmshenj) vﬁ‘rattwiie@mammg product

\?%L Hédmb‘iﬁ‘%éﬁ%ﬁ{eg%nd I&Q@'pltlz\é@% {%ﬁso @yz 9(4| 3 \xlk %ﬁlfno 4.
indpirepexymheryplol. 2,#-osdliarplas- yﬂ)ﬂhecﬂ)cgdbprcﬂmmb@cghaﬁms 1(ng,039%) asa
PSSR oD TS 7 o oo o
MH2 ARBOD ppry 188 16y 2D r4.062(d THOBEY Gdd, OHRTAT (d, 2H), 7.39 (d, 1H),
4.82 (sept, 1H), 3.66 (s, 3H), 2.59 (ddd, 1H), 2.12 (ddd, 1H), 1.58 (ddd, 1H), 1.53 (ddd, 1H),
1.35 (d, 6H).
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20m na 393 %yield) as pale yellow solid, Exanple #40:
Preparation of 5,45(4fornylp isopropoxyheozonitille

wo02008/076356 PCI/US2007/925602
o 2-

4(di met hoxynet hyl | phenyi ) 12, 4- oxadi azol - 3-y1) -
I sopr opoxyhonzonm | e (0.086 g, 0.227 nmol) and
p-tol ueriesul fonic acid nnnohydrate 01043 g, 0:227
nunoi j were added in acetone %L%H gi ve.
EXampd 4455 Preparation of Tramscl- Ao e bl riSoBrepoxyRhen i 2
ohdifEE 5t \yphénylcycldfidpaftichiboWliciRi cool ed, the reaction
m xture was concentrated, the residue was purified via
silica gel chronatogkﬁphy (12 g, 50%
Ett,}Ac:FIeotastek>.o af ford 54540- fornyIPhenyI)é;Z 4
WO 7. 00. t NEB | C52007i 025602 oxadla

A op ez oni TTTT e (0’3l
S5 (Tat* 1, I\/bth 288
9n|g 334.08 (ML-11). Bxa nple 441r

Preparatlon of 1, (443, 43- cyano 4 i sopro
hertyl)-1, 204-0. di yl)henzyllazetidi ne-3-carbexylic
Taca mst;ioﬁ(Qﬂ (48,28)-methyl 2-(4- (3-(3-chloro-4-|sopropoxyphenyl) -1,2,4-oxadiazol-5-

PSRRI o VAP G5 b s a2
NafQH (Simit Lomocmmumqu roixture was irrd® 8ndgy mﬁOQeimt reomcteinperature
o, QARG s I e 30 R i B

withranfow)dropa of alcNi etmeoﬁSHiCIr(thabcmn 2)ri White olidpescipitated ad vwas

C?B?ciegg)tygf%lgﬁ%g \%s%qe\s'lfthoé 11% ggg.ég '\){25;]1%%? Hrgtp é}feegg%gc{r vg&um to give

Bansr2-Ed 3f(BrchlappdHisoprbpbxyphdngl)- 1 201-entadiarolyvfas fi l t er ed,

@3 o S 2B Eh e S TR (BT MM R 299
min Wk 399. $ONI-H)* WH NIMR\AS0 MICA, P SD)iSzpeh 97 eeHRBOs (4,9H), 7.99

I ve, - L4 (3-(3- no- 4-
FEURD b 75 (1 1 ST i sty AR S AP 2
13D cledd@dy,| 1D, 133 @, ¢1). 025 g, 0.060 i S mml, 25.9 %
yield) as white solid: L.UVS (Table 1, Method a) R,
2,10 min., M5 mzi 420.26 (M:14f, 111 NWR (400 MHz,

Exampty #30: BrdphBtjonop mer&Sr; géﬁtﬁ c(hlﬂrgaélgdpglgﬁox}rih&yl)ll,l,dw
I N
°Z£a‘§‘8’°i'58?8)‘i°f'8’°ﬁ&%’}'°“%’ égai‘*s 211), 3.43 (s, 114),

3.25-3.23 (in. 3H), 1.38 (d,..1 = 6.03 Hz, 613),

20Exanp|am#42 oPreparation of i- (4-(343-§5Ior -1 sopro
?ea ), 4- oxa&réi%éﬁﬁ 5- ' )-{;ztj
yINeyclopr rbOﬁfPH!;E 20r t | o

ve vial was charggcq Wi t
440 cyanoeycl opr opyObéhz acid (720ng, 385 tanf,

(2)-3-cbtormN - hydroxy-4-.isopropoxybenzi m dam de

e FR i 2 BTt ek Ry e 2Bl 0722 o
i ﬂce{bgﬁnm\f? gﬁ)ﬂfgar srmurigcrlo;]@laee Malabas\aa&dcrmmren@ggf\géb Q?mhgﬁbl) DCC
e 2 18 reian BB A nhh gl The TSz Sivve gy room
t&li;[:bgkin;rt@gérragﬁ‘éxiw&l)f }(gd)iuﬁy N\ﬂ;ﬂt‘ |(Z)3$l-cg16}d-NIZhydroxy-4- Cat
'%sz%%)é?ﬁwpd%&@ﬁ@ mg, 5%6%‘55?@35‘@%%%%‘ t76 60 yes
addedrand Ehéﬁbzfttnorﬁ@@ Heated 171,508 Q undér rﬁbﬁgfan%elmrt:fgﬂﬁﬁﬁb (max 300W) for 20

F t t duct
TGN LR G5B e Pian e P OB i Piheuriigd via
Agialbgnx systerf ufing Redibdpo10g cdtumn, with a gradient of 0-40% EtOAc/Heptane over

S 000 R Aoy PHEEY ey R oL SR e YR P
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a yellow solid. LCVM5S (Table I, Method c)1-4 3.19 mn,
ink: 380.43 (M441) % NVR (400 MHz, M S()) ) 8 ppm

woBddozesg (m 211), 8.05 (d, H, 7.99 (1, 2. ‘i’c*['mlszg(fmzssoz

7.62-7.55 (m 211), 738 (d. 1H), 4.82 (td, 1H)
(g. 211), 167 (q9,214), 1.38-133 (rri, 811), Exanple

rothva pi% Qﬁ??lﬁ’éd' iRg XQJuuﬁroven to glve tert- buryl 5-(3-(3-chloro-4-isopropoxyphenyl)-
ettl ero-4xypheri 0 a
A(tﬂ(‘@f"f‘%"f %x/b{owﬁflwﬁéfﬁfée’ax‘ﬁéﬂ@%w {0) ﬂﬁ%ﬂ ?lﬁtl Mgthpdie) Ro=
mmwzhgé p7) mm?ham?«ﬁz od MHz, DMS0) SPXm 8.16 (d, 1H), 8.10 (s, 1H),
1-(4-(343-al oro4- |so pheny h%k
95l HDoT. 65 g DL AR IS, LbTh H 88 5ol 470 h D1 A& BCRIGL 35 (&
790 mol | and Dichl oronmet hane (8 roL) and then

cooled to -40t. OIBAL41 (0,869 ink" 0.869 rianol) was
added slowy via syringe and the reaction m xture |eft

£ BT S A Sl -1

@e@hml¢,é§1fbarQaCQﬂ0Aud) Layers went separated and the
aqueous | ayer was extracted with DCM (3x 25nlL),
Organics were washed with saturated sodi um bi car bonat

sol ution, ihen dried over MySO4, and concentrated. To
aéo sol uf i the crude material in 38 o THEQW%LOH
8f  IWHC The—m*t—ure i n’e oonf

' re for IT EM) re vvas nvgpped to reswwe
'THE Material was t %I‘I fied V|°a ash col um
chromat ogr aphy (Anal ogi x, 40g col um:, 0-40% et hyl
acetate in h'eptane over 30m n, 30 mMimn flowrate).

T Polution of @am,h@u B3 m&dmclfso oRy 9@) ned-gxadlazol-5-
comm nuted to g| ve 144-(3-(3el doro- phenyO- .

D ot e O S o M (A 0 o AR & s

d. I\}ﬁtﬁh‘)mly ?I'gééléﬁxg«gé ?Qs stiﬂ_@/& &Iﬁ@érﬁpeﬂa{ur%ﬁd&??iggge}n?ﬂ ipr;])ﬂogc;mately

39 gpnutesy Aer 30 ariniesy ftherwé geidsd Eﬁw ‘P&mt"ie’ antil iphesameslpudy

dnd a@hﬁé)y&?f?ﬁéﬁ@ EOHnb® PS MR YR ¥ S ekted by ﬁmaﬁ&rpﬁrﬂr\&%@m:ﬂm ether (3 x
itioniacetie Acid 30 0763: PClI TL|

l@ mI\,br dihe gellected selidovps\thanigiried mpagum oven to give 3-(3- chloro-4

;Ld[a%boxﬁheﬁy?)zﬁm&%nmf}@)ﬂb’i)-oxadzazole as the TFA salt (26 7m 62.6%).
CI opr gganecar bal

AR GFAble | HehoRics By - 32 . iAo (S ABS NMREGOOMHz, DMSO)
8"151919@66F @H)szb)(s, 6] S%QH 1<ina§d)(¢(d(ﬁ1)0'340(8 hH),9.4Q4, [, 483
nmol he vial was' 'ca nd the mxture Stirred

(sept 1EDALY (QOAER) 185 4, 6 omtenperature Next, sodium
cyanohor ohydride (7.55 My, 0.120 Runol) was added it

one aliquot and the reaction was stirred overni ght at

Bxompl Peeparationaf | methyls3-(Re(3d3-chlarsy¢-isoprapexypheayit-23.4-
I5€ 9. was purified via RP.-.11PLC

o?ﬁ%ﬁidl'gey{%?}ohr@&ﬂﬂ% )ﬁ%klgﬁdfgh to 95% B over 30 rain at

2.0 mMimn; LW)1.= 254 nrm Therno Hyperprep HS C18,

8 pm 2350ox 211 tom colum). Fractions cox g
@du t ot ovapped and ophie] m‘%
(g( U SR )
oro 4 [ sopr opox) phenyi)-1,2,4- %zadi azol - - 5- \/Y
Aphenyi kycl opr opyl ) net hyl awi no) propanoit acid (27 tog,

34C%hloas-41isvpropbyyphenyl)- Bigoliatolie-5y))- Na4-osadliazple RES. 2ng 0.047 mmol)

4P Gl S gyl s S ond ety BT

0194 3orid), lalzd m@th@noT (MO (nll) wak@dded, &6 4ﬁﬁca]zﬂéﬂ) and3h&acton heated to

S%ch,l}dj %?mﬂn%&ler rﬁ%l]o#'ﬁée ?naéla&ctm (38&*’ ?, Af}f,r 68 n'(nqjtes wo’tlher aIJqut of

niethy] 2crglateX8.d45 pL.10.694 mmol) was added, the vial was re- sealed and heated to 110°C
y, - Obenzy0- 142, 2-dilnettl yl-1lul art, 4-yl | ni t er banam ne
3044343- - chi or o- 4-i sopr opoxyphertyl) -1/ 4- oxadi azo) benz

al dehyde (150 ny, O, 438 131



(2,2-dirnethyl -1, 3-di oxol an, 4-yOtrati hartam ne (0.057
1111,, 0-33}3 mmD, nethanol (4 rel.), and acetic acid

wo(za)smsgrl L, 2. 1Sriarnel) were | oaded into gczhis2609/025602
flask equipped with a stirring bar, The m xture was

stirred for about 10 m nutes at room tenvrature under
foti40mtig ander Sﬂdo\umatymam (B00W iIRdactioR Wadthew corldenthited and dried

o RS0 B ot R B LR T BT R0 2
odiatBs yt\)@dindoe.mﬁ fbrepasiedte nsedyeued ofI(RS6 g e104m%). Thelpieduct was

C = t anmoni
oSt forie pficigation oS BEehier b Mither 3B 7 5 SR e 245
5 (JHNi tt; = 254 run; Therno Hyperprep HS C18, 8 pm 250
x 21.2 mm col urm). Fracti ons containing product WCI C
conbi ned, nrovapped and | yophilized to give

%ﬁﬁﬁ&s@'m &¥atod of SQSI(D-P@EMW Mﬁoﬁo%p{ne%ydlf)-l,2,4-ox?dlzzol -5.
y i oxpl ati

Oorbal Ig B;P 101t en (21- d| nmet
-2 W@a'e?eseﬂér%ydreah a white solid. LCVS
(Tablel Met hod c¢) 1t= 2.59 m n, MZ 458, 62 (1ls4-4) -,

HNNIR(Q&)I\/HZ DNl SO 8 ppm 8. 13 (d, 21)08 06 (d,
8, o, 10, 7.61 (d, 211), 739 ( 4. 88
zie p, 11), 3.99 (djﬁf' . 4
.63 (ch ~2061 (dM 2 86 (s, 4MON oH
1. 35 (d, 611) 1. 261\%/37:,?311)- WO 208M76356Pet t Y
10 82007/ 025602 Exanpl e #46: Preparation °

T3a(sél430r( GFniditiyd BQS43-(£@T&6MZ¢P&$}?R&QM&)«]ILI .2 Adbxadiagdl-8z 0bS
ropanc n 0] S utton o
SRR SR B A Ao RSP ) 8 e 2 acueons

N-aal-ﬂ(l)'rb €GN0 thinel).- TheZreZction was stirred at room temperature under an

a oxol an4- et hanam ne (108 .. 0.2
ST O PR T Sy Btk T KERE U e g hep giagied to
15  pHrof by Qdditiéh ¢rINFICIT Bewlictakiné & PrevipRatdioahed] THe s6ifd wakudtécted

O nm nut e t he
by BlfslpT e ashtot AP SR 10846 Heh e dgaeiom oven
obahight 16 @ivé 3§543-13-cHlorb Hisbpropoxyphtiyt)- 12 9- ommwed -yYyieltiolin-2-

educed ssut.e .and she nin
ep i i temoappioas i R Pecb A orcs Baa) Mesped o &
=6lt8|6}/bﬁht0rh/zﬂQ8 M(Mbﬁre'mmm mobamz flmsmcs ppSolz plz QMﬂSIH) 8.23 (s,
col | ect ed

20 &P @I, 3/ & LI)D 8§é|(4<’e| lﬂbs? S8 elaer”a(de@uﬁrﬁ? éﬁ‘r‘%‘an) 472
(pnﬁy Bisght, 2HY 284\ 28444348, 61phl oro - 4
i $opr opoxyphanyt ) -
1.2, 4-oradi azol -5-yl i benzyl anar ai i propone- 1, 2-di oi
E&&a 16784: Brep#ition df ¢2)-MbdhyV®i(4- Q-hlodo-4w YépoxypiriayB-1,2,4-
R/let hod c) R = er)m n, ralt 2@4(?8 7 (M- +l?% §JNMI!P g
0(‘%%5‘0!\#12')&%%%%%'8}% ppm 7.22 (d, | 8.68 Hz, 111),
7.60 (d, 21), 8,01 (dd, H, 8.10 (d, 111), 8,16 (d\
211), 4,78 (sept, 110, 2.76 (dd, 11), 2,63 (dd, 2
352 (d, ZNI—j)o 3.90 (d 21), 3_78 (m 110,-d, 4Q

Exa ratlon of (&4 eth | 4 :@./ pop
o tlyl'j‘a'Gryl l NA t WeZneck
n~ ttomflask was char ge b thyI

25 14s(22 2- trifittorctethoxy)phosphoryl)atate (0.235
Amwo-nedk b0 bowoin)flask Bacchavged with4thyl Bgbis(2,224 mMmol ) and

et b bt ar e 10 T i gl PeE oL Erpnts (#3'g. 5.5

o) dnd MEER (DY hd). [The hrixtbie was 2ikn kgoledlto 1TEICnmdir)an wasos plettieof

nd t m. X it nut

nokers P isfeme sty Bk o TSR was st g he
30  nfixturg Liideesinford fdehyidates. 38 4343chldroMdiSopregangphenyin$,2 dcddadiazol-5-

and the m xture stirred at -78*(:. for 90 m nutes and

then left to warmto room tenperature overnight.

Reacti on was quenched by the 30 addition of saturated

NH 0 (aqueous), The nmixtureldds separatrA and the

aqueous |ayer WO 4




WD 2018/ 0763, PC17116- 206602 extracted with ether ( x

10m .). The conbi ned organics were dried over MgSO4
woabddoedzgentrated to give an ott.w nte solid. p¥RaREE07/025602

was triturated with Nie0O8 and coll ected by vacuum

filtration and washed with Medi (3 x 10 unL).

yDbtrzelatigde 330intk, WI0Smetol )ocks addsdnind the nikture stirediatv V&9 Cefor 90

t.o giv . .
e AR ettt YRTPAQ O GRS SRS BT YS Fugbesby the
aadition off satufNpeIENI i Larjuydus). eMixBiRSwise pafae®ad the AquBous Tavet was

1, Methodai 322*min, ails 399,16 (& rH 3100 Mz,
eﬂh@(&)d vaithotirer 83 )1801(&;{) Coir)bjne8 ofﬁni(:sjwelteld)‘lpd &@Mg@@d and

111), 7.79 (d, 28) 740d%718 , gz;

5 cgq_gentrq;cdz@ givg an pff- vg_l):te sgligg Jolid wps trituratgd with O(-Isandg ected by
Vlct%ﬁ‘l ﬁﬁ:}atl(ﬁ]an& lvasﬁLQ “E%m}? (3#)@ 3 mE5 CO& Rk Qd'ild(was dned ovezmght

Trans- net hy (343-chl oro-41sopr opoxyphet t

ipg é(%ﬁ“&‘?‘@ﬂe@o)gl‘)e[ﬂbw?ﬁ}’léy(ér(é}ﬂfﬁ’ﬂﬁf?e‘l:&f?kf@k%é]ieéyl%ﬁd 4-oxadiazol-
ﬁ}l%;%r@@a lﬁiéeg&smg #5441 met hyl soI xrtnititn iodide

tol i n OVBO m .) .under
lrﬂM$ i, 1. Method et e PhmiyG nv: INéM+HQ 4 JHANMR (400 MHgBMSO)

0 o et 1 BOURLIR5. S9R oy IBnPLARE, A7, A6 AT g8 0. 608

(e\idD U620, 1), 488 (septo b B.67 13, -3Hht1t3,‘5l(d 6H)

34-(3-(3-chl oro-4-isapropoxyphenyl) 1, 2, 4, Oxadi at oi - 5-

yl ) phenyDacryl ate (386ng, 0.968 mnor) in DVSO (5.00

ExampledssS: Briperhtionof (Z)-3E-(3k@-eplong4iisvprommayplieoyl)-1,2,4-oxadiazol-
or below 35C. After addition was

iﬁ#&?lﬂlﬁ%&nﬁy%actl on was 20stirred at room

tenperature for an hour and a half and then war msd to

50C for two hours.,.5Chrui of water was then adcpl 0
the renct Nt- ad the reaction |eft t@;— ' al  rypom
d o WhY. The reactd.o Y 3 A | uted
: ur aN[ ed “‘@fueous sodi um|chl de,N
15 aqueEons” | ayer was extracted yi N 75mi , BOAC.

Organic |layers were conbi ned, dried over My$04, and
concentrated, The nmac materi al was purified by

T sbiulidn &f @)- n{eﬁayﬁﬁl(d @3- M%hmfiéo‘ﬂmp ﬁ?héﬂy@ -1 &-oxd}ﬂvbl-s-

0% t ﬁ 100% B ovgr 30 nun at_21 at.m n; Ei{
yhPheerhasryre (392 P 872 pmaB lﬂzﬁé)Héi'BHW%%d‘}@ 3\ aqeppNOH (2L
THe rd48¥i0n wdslsBfEd AR6ont Ritperatiird) Gndek RithdEdn, 62 2R0GS) nhemdn was

concentrated and_ | yophilized to give Trgn.
20  asidified yia additign gf N H%l until a precipitate ﬁq)rmed Soﬂd was collectedy by filtration,

vhaSRANVRRHO0K NP e, &M@dﬂed&néwaé &ith Q@Q?&e v\ﬁ‘)éﬁbfwi(y LbMyelopr opa
ne, ear boxyl at e ol i

RopHagp DR t%axoel;azafrw»pgwwawhc oo B 3758 28 AR (Table 1,
M’EtNN d?m 4@%4%3!3 m/N8N2 (&44}@“ (doo D&S@ﬁ&(spm 13.11-
190 0. By (5260 308 0. 75904 I aqE 10 DT 6, #5303 (o

1 35 (d, 611). WO
25 ot Qi o1 Debol Ol 1 3 ?561({)% Exaf‘rple #429

Preparation of Trans-2-04-(3-(3-chloro o .
mia%hé #562 Pleparatioh BF 3-2hRdYH-43Y03-QHE QARG HIpbhyphEM)-£,2,4-

oxadiazol-5-ylaniline
Ci
N,OH 0O ci N-O
| I 4
Cl
Oy R, O O
o NH, o
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To a suspension of (18,2, 3)-nethyl
2-(4-(3-(3-chloro-4-isopropoxyphcnyl)-1, 2, 4- oxadi azol -

Wo%oowﬁg%nyl )cycl oprivanecat boxylate (1 1 Ii ng, r#us?z@?mzsaoz
(5t

nnno I'n ethanol (5 m) was added 2 N NaCH
10,00 innuol), The m xture was stin-ed under nitrogen

@h-3LRR0- Negib%@W{s@prey&wénQMdanB@@(ﬂs on. 11817 mal)e 4%8$no-2-
neutralize

dition of acetic aCId
cé'&,qrfehenz%aqdmy 414 ga2- R MAPBRCE(0496¢. 240E emol)l—@OPEmO 368 g,
2RBUhmaD we?é!)}ilﬁc@d ! s@nph@&bmv@ @tae Q\@Mtdﬂﬂﬁle‘(@i bem)ewhs added.

by filtrat dwth a fisl.
Mpﬁcgﬁm@pxtqrawgmr[eg feyi Syminutes at room temperature before the addmon of

DEE)§(O%'4()% 41§13mﬁlbg df‘l% réachsrpﬁ’xfx‘i’tﬂ‘@ (vxpheta?eﬁxé iZO]"CZt%r @(fi\ﬁltlh a

nzoi - hel t\b/_ aycl %ropanecattexy I c add

BERwave S GEBAIRD iNesid PR OF D6GLS D Lags

@O 35543() Mé&éa)eﬂ bhYfy %’%gz dé\{'@ﬂg)%@%ﬁ ?@ﬂ"@lsTQJ%oﬁQnt @zg,‘)removed

andifhe omdyzma(tg@h purifiel by FCCASBSE AfHept) 1d afford icgrprqﬁﬁ (31¢mor04-
%ﬁ%p %ﬁleg%l }%4 o]xaéigzqq gﬁ)l ?ﬂu:lel'(:!i 4m% f%ﬂmoﬁ&’;‘) % yield). LCMS

reparati o
@alle A Meﬁmi(bb mdu:aueg a 8§9%\pby ABH (3 10-ming), and 92% by ELSD (3.06 mins) to

@ﬁqﬁk 2 9-yl)isoindoline-2.ca boxylate 20 To a
ti on of bul oxycar bonyDi soi ndol i ne-5-carb y(190 ny,

0.722 mmol) in acetonitrile (3 MD) in a5 tnL

S 5SSl Ry o 25

qmdiayol-smh'm.ﬁ@ml@)wabbstaneqaebbxalhc aadm t enperature for
approxi matety 16 hours" Next,
(2)-3-chioro-N -hydroxy-4- isoprwox.ybentinmdan de OH

636 _nuriol) (higepared by CGenegad p ced
B) g \\a dpddand, .t he rgact -er—wascle @
;pg clowaw€ irTag alon(max({OO for 20— Aut es.
odi ng, the reaction m xtu filtered,
a uriti St usi
£l 3o hiont ibroRpORbary [ 2 BHA R gine 200 g, D345
rEmbl)Amd 3-bﬁcn§/aaanﬂi¢earrb&@hmdid (6217 mg, DISa%/mingd] Ein @lethanol (1280 pl) at

e S R L

sﬁﬂedll BHTOON Einplematuge Tt 10 &ﬁﬁu}t(&hlﬁeidr% addition of sodium cyanoborohydride
Q735 b § 245 o5 SFE 2B UK st it Ny oo
tﬁgperdtﬁre&ﬁ&mlg@ﬁ/ﬁ@/]ﬁi@b&? Di?dyhfd‘hhiédelﬁ‘gibﬁy , ELBEDIQ.90intin)s conversion
B0 482 ey The Sonpl e pdfe g el e ) e

(60 EAIHED)), to ZEf3A 3((d-ch[bilo1=4)-(3 B-dhbor$-ddgipropakyphery1)702 4 dxadiazol-5-

é&’é%g}aﬂp‘gfé quug%bé’ﬁﬁgraﬁ’dﬁﬁ% %(%gp %ﬂeﬁlz % yigldagg white

soBd.JLIOMS (Thble- A Mehiodet) indicatedr 10096 Wby UNA3E06 mingyto (MTH) ‘e36ad 2.
Li on of
tert-bulyl5-(3-(3-chloro-4-isopropoxyphenyl-1, 2, 4- oxad

Prapakation ¥11: 9Q3 8 @hldi0-4Riso Rérgyl dhﬂﬂ»@- li
|n§DCMm(‘2 m 3 \r/\(/as added =2 Wy 6[@45@,r‘lzn[;gox l Syltiiline

mxture vm'?stlred at roomtenperature und Q

f ocia mapgk 28530 mi nutes, . Aft NHz

el he s gHﬁIed sl to the m . mxtu |t became
NH,

(Z)-3-chloro-N'"-hydroxy-4-isopropoxybenzimidamide (1 g, 4.37 mmol), 4-aminobenzoic acid
(0.660 g, 4.81 mmol), HOBT (0.737 g, 4.81 mmol), DCC (0.992 g, 4.81 mmol) and DIEA

(1.680 mi, 9.62 mmol) were combined in a microwave vial. The reaction mixture was heated
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and a white precipitate forned. Solid was collected by
111 ration and washed with ether (3 x 10 nL), The

W%ef“l{’%/l’%g 6ed solid was then dried in vacuum oveibd/ﬁsﬂb-)?&saoz

or 04-
I sopr opat yphonyO- 5- (i xoi ndol i n-5-y0-], 2, 4-azadi azol e

fitnd PR eoliave ?}o‘?'@ %ﬁ%@g 1%#@/% éﬁﬁh&m J\@&eg&ﬂo@move the

M@) FDi3 thyreaction 8nd the sdlvent yvas 18RTed(iB vac]_np{)Thegmye (mjltenal was

i pLEER St dersyrbpéBily ] sopa Lo SlrqicBloporyotensy-

#g,gmxﬁdiqgaﬁn'ybmib!ﬁe (29 mgl 7. Bl-l(xﬁle 50.6% yield) as an off white solid: LCMS

Qé SAOM%W? ?“ﬁn %’%}ﬁ 2l y1) pr opant

3- (3-chl or o4- |sopnpoxypherty1) 540l in-5-y1)-1, 2, 4- oxad

azoI

bRORioh ¥a: T s et Brong GBI 2 Saiotlli
ﬂﬁrh;hﬂhmr(o&yéﬁbptanecaebcﬁﬁnc aidl ), and rret hanol (1, O L)
wer e added, the vial capped, and the reaction heated
to 3090X1ltbr 70m n under m crowave irradiation (:%OOV\)ﬁLOH
After 20 m nutes, another aliquot of nethyl 8crYI ate

(8,45 p| ,N— ) was added t he vi al
2 %‘r@e@h d t w0 206 %t@‘””

602 for 40 mn der m cro adi ati on

~ Reaction was then concentrated and dried under
vacuum overni ght to give crude nethyl

345- (313-chi oro- 4-i sopropoxyphenyl ) -1, Z4-
H(BB-chterd-45sopigposyphemiili, B4 DxydiaZol-SyDaralines 256 mg, (yiﬂ Hrwol) in

Pigirenel (138 Bt bt hoersi fi Spdpa P b ao e lobapatso e agia o0
ﬁg{iﬁ?l{jﬂéﬂ:!golb ft:ll:\g&:lﬂy %tiE?]’dédr:(ﬂlZ [p_:l# 5322 i?ﬁmp)a'irm lefdlion mixture was
if aPpRainebtbe RESSHBHGS et e seghion e cxpogorohycride
(3I1f§6§ n%ggr 261:: tr?mot)f Thé‘f(:’é:i’t?ign g:n;mre was stirred overnight at room temperature. The
SFhleBbraaprve 94 s 20 Mt BT by FEC 6 s asrpepfreptane o
#ftdaé 804 -(3-B-ehidrp-4vissprapddghedV)- By dRAtiazdRSL | | (1 orti .,
A AR RGeS e B o S Rty SEOF i) as o white

sodigr [OCMB¥T ableyA AMbexhod b).2.8%aimt (MH)YYM28.20.e was t hen
acidified to a 15pH of 1 by addition of 2N FTC, at

which tinme .a precipitate fornitid. The solid was

Exdrhple #mi Pvypairatidr aft2-@A3aB-dhlops hisdpaipexyphenylp 1,214-gxadiazol-5-

?eh q& was then dried in a vacuum oven
yh)phenyl)propan-2-amine

N
CID/QNMO\:N C'D/“\N/
_ NH,
/OK i

Anhydrous cerium (IIT) 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 90 minutes. The mixture
was then cooled to —50 °C, and methylithium (14.13 mL, 22.60 mmol) was added slowly.
After 60min, and warming to 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) (prepared by General
Procedure X) in 8mL of anhydrous THF was added drop-wise, to keep the temperature of the
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overnight to give. 315-(3-(3.c
w4-isapropo.9pliertyl)-1, 2, 4-exadi azol -511)ithintioli

s2a opanote acid as the hydrochlorlde S
wq‘%oé?m')ﬁ/?gg{ aﬂ)(‘lr/g%ﬂoﬁozssoz

2% . LCWVS (Tattle 1, Method c) R
mn, raiz 428,20 (MH. . H NFAR (400 KHz, D|I\/SC) 6

Eb%tfbn]az-g@%aﬁ’hl 'Faa?u& Wad rﬁaﬁnta%&-@-ﬁt -5& 9091 619 tﬂen Jefilth: waPmPd room

femppratuge g@rr(nglgpil‘he ey day4he7|gaqt1§n w,gg qgcledgo 5%) Ft, andz.](pﬂched by the

P
gdd%"(éfr%é %Hll%f 3 3{" 413%‘4 3HJI cT%ﬁ%g%tg’B 8{? 3 *eﬁgﬁs‘ﬁ)ﬁﬁ ® ’I(’%

mw&rfrmves tvgp hqursi. kg friixtumeytag fidtered tytp Hite@dud memé wnh DCM
609@) kﬁéﬁ]u‘é\@%lag b@fe&ﬁ&i anW gh »U?sthgy Jw (ll? wgtm fl{d%ngd over MgSO4

trifitioreethoxy)phos ory acetate
Aolient was repmved wndar :@d'(mda@ssuge ang tmma;erahwasmpﬁeqw RP-

bl.c ( KhBSOM%Hﬁ&nWacEtQE Q%Qét&ﬂtntl@ 3636% 8 86 380 min (21.0

at nDsphere of nitrogen t assi
bﬂmmmhynﬂﬂt%@i@nmd a hérﬁﬁ)]l-lmrprdplﬂDB aotamin) 8 wenspagtiblbs)ito give 2-

WP Rl o Ro PR o 2-ampe s e

W2 068 sal) G%&@P@]%JSI@M’SGZBEQZW(HM n) Ra= 26lyoiin; @HSMR (400

M- Pl heb R o B0 R Pt gy 78 a1

LHy RS0 dpt, ¢ =0 M, §H3), 1836 GHI),ABME SHIVESE N8 Ul ()Y =tetta Hz, 6H)
addition of saturated N fisel (aqueous). M xt= was
sepatated and the aqueous |ayer was extracted with
Phéparation mlﬂadh)l 3 mmus-dmhgmoﬁsopwy;ﬂnedylb-m,maiazol-s.
gﬁg%ﬁ nd co ntrated to an of f-white solid.

Y ROPART ty ropanga OH and col | ected by vacuum
filtration and washed with Me01-1 (3 xnL). Collected
solid wasdrie.d overnight in a vaCIlunl‘pven to give

(e AN oo opar yoer Sy iz sadt X,
-thi sopr opar ypher ,&-e | 5-y

I| titscrWate %?25 ny, 733% ., (Tabl e ]ﬂ_\_<9

Mgt hod ¢) R= 3.22 min, mt 349.16JN-all. tH NVR (400%_

Nz, DMVBO) 106 ppm 8.18 (d, 211)7 B.06 ((LIB), 8.01
(|)d IN), 779(d 2H), 7.40 (d, 114), 71811-1), 6.84

?%—é g)déhlcgg%)lso }Iciplhl)egp%l %ﬁ%ﬁfﬁ?@! P@fﬁo 91);%;,5152 anu\rll\l 'acetic
ﬁﬂ&KMpWDBbGn%)WtaHUeE 142 pRE! hickovaRe Viai dquippédiwitll @ stitring bar.

|

Bfeny) p33laf 52 g 0 Loty amk VisOEY @,ymln) wers e dhevighcagped.

andythg Eﬂa&gdn%gﬁ ol )b ec f&@ﬂ@mn Undef midrowdve mr:ﬂiu:thn (diothge Optimizer,
e a eous rea |

SRR ARG B el aihuek i ethy  palae (Y26 it P Pigfolpvas added

hmuh? reabiAGLbIAIReIVRP anf'rlﬁlildﬂ 6% hagamwcadwam@rwa@ todidd 4rd the solvent

unt i ILtate (o)

ESyesh iR e prbbsindy Cottie g Srgh iy apyriigd O REHIELL (R g0mM

bRmGhivih dedthte 38 4-atetoritdiles BO-90B-Blover 30.0 min (21.0 mL/min ﬂow rate) 21.2x
i soproparypher0-1, 2, 4- owdi azol - 511) phenyllarrylic acid
@@0 m@emﬂmmams S, Batme eamcleqm mwmeryylﬁ (24%(3-(3-chloro-

z@%r&%ﬂyghgﬂgb L2, 3 %;dga%ol(jv%l}ﬁg dnyl )%Jv#mm%no)%moa@ 8P 5 mg;

?9 @@)(b@MSKKabeleg qdf) Rp13. 8nvn37zfﬂi8 2_19111yl+H)7, 03 (d,
25HT), 6.12 (d, IH), 4.81 ( sop:, 11)., 133 (d, 611)

Example #59: Preparation of 3-(2-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-o0xadiazol-
S-yDphenyl)propan-2-ylamino)propanoic acid
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Exa oxadi azol - Sey pa ration of
3-ehl oro-443-(3-chloro. 4-i sopropoxyphenyl)4,2,4 WO

2007102, 5602
WO%?@/B chl or oW hydr oxy- 44sopr opoxyhenzi ; ni de (P(S: /US.2007/025602
y y- pr opoxy g

2.187 moD, 44m no- 2- chi orobenzoic acid (0,413 g,
2405 treuf ), (0.496 g, 2.405 )Xtnel), HORT 6

& 4 p\Y wet t placed in anc8Qm

viﬁg Acnl (| e (12, 0T —™as «@ The N 0

regacti on m xture stirred for 5 mfwutes at room

pﬁn‘perature bef ore the-addition of (0.840 nil, OH

4.81 mmoo, The reaction mxture was heated to 120 t

for 30 mtt in a mcrowave. TLC (50%Adl eps) i ndi cat ed
gj]@t(?-(K"G @3-&1]0@-46isoﬁep%xﬁﬂﬂn 132 4%)&%06-3 éﬁe?@?ﬁrbpan-z-

cated UV 16% 531 61 nuns

Yéa@w@mopmter(m Od 8 ﬁurlqlh\eas@sa@léeqmte@nam(4rplu)rqnﬁ iNa@HyfgmL,

S miaty WeHdddedt 'i'het Rixahd Yatided it r%rﬂt ffel?aturé %&phl%% n4-After

I sopropoxypftenyl)-1, 2, 4- oxadi azol 1) anil |neA_[(

mgmn%em@srqaﬁmmwasevut@h%d;hyéﬁrmwrsemlmf @cesip agid. A he aqueous

nlmraqdashhed ke thdqsio,ﬁ.ﬂ %e/a byhewhé &tmedﬂaf(eﬁbyoﬁnﬁzaa&/wg/bmugm

mns) t

“Pr"éB tﬁl‘éﬁdcﬂ“d 3‘@8‘@6 h‘r'@rQCM4§h%ﬁ’c§'ﬁtedY"é sangefpmi and brought up in
emépiotﬁé\tl?l’é a sl%h Aoudy solution. 1IN HCl in ether was added dropwise pntil white
oxadi azol - X’I I'i mai no) cycl obut anecar boxylic acid
PRECIDIRIS formed atenal was cofleqtgd by filiratipa, washed withyether, and dried in a
vlé; ibe 3-(£4.(3-(3- - 1,24- :

uqun ovrelglt%r gi % 3 (%f:fc {h3| (g rcgloérloTl ésg ro ,\gghenﬁle)ny oxadlazol 5
yl)zhmyl)ma@i %rzlgm@mymicuqqtd(agc@ hygrocigguoacithiali[(§1. 2 mg: 70.6%).
LEM PRk PM&&B??R”—bS@ &/ ke nd B4 27 P, IHMMR

I n net hanol (1280 room tenperature was agded
QM&Otdé) dppn 8(384Q, J# 8. 571H321-h;r&912)(d I 2.08 Eacto$03(dd; L+ &.64, 2.10

[ at u r e

il CREEE cy?r%sle)df%h%?r; ?’%’e‘}%’o‘t%&g@'ﬁ@?ﬁg%ﬁn’
Zr%t(o TF G20 Bz, §Hb.g2 414 (b dr=t6. bntz, THY 1r8846,t6H)N! 48 (dt L+ 6.04dk, 6H)
stirred at roomtenperature overni ght, LeaMs
(2007_9476) indicated a 43% by FI SD (2.90 mnis
conversion to (Mtl-1) 46216. The sol vent was renoved
and the crude material pod Find by FCC (50%EATHept) to
afford
3-(3-chloro-4-(3-(3-chl oro-4-isopropoxyphertyl)-1, 2, 4-
oxadi azol - 5- yOphenyl ar ni no) cyci obut anecuri xi xyhe aci d
(135 ng, 0.292 rime!, 53.2%yield) as a white 25so0/id,
LC, M5 (Table A, Method b) indicated 100% by WY
(3.06(14+14)+ 36412. Preparat t #2t 4-(343-C O
-4-i sopropoxyphenyl) 4, 2, 4- oxadi azol -5-y0a ine Nro
io---1..-- - fi TN, :f"
(2) - 3-chl oro- M hydr oxy- 4-i sopropoxybertzi ridainide (1
g. 4.37 nunol), 4-am nobenacic acid 30(0.660 g, 4.81
timd), HURT (0.737 g, 4.81 rarricti), DCC (0.992g.
4.81 tranol) and DI EA
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(1.680 m. 9.62 intriol) were conbined in a m crowave
vial/. The reaction m xture was heat ed

2( M 076354PCTI US2007102. 5602 in the m crowave for 20
m nutes at 150 G The reaction mxture was filtered to
renove the urea fotnmed in the reaction and the sol vent
was renoved in YaCtit). The crude material was

Whaiis ¢laietbddy: FCC (50% et hyl acet at et heptane) to afford
4-(3-(3-citioro-4-isopropoxypheriyi)-

1, 24-oxadiri eel5-yl)aniline (729 ng, 2.21 1 nmol,

1. 50. & othsdui o Forulefif white solith LCVS 5(Table. A
Met hod b) 3.00 min, OrTelif 330-11 Preparation #22:
3-(443- (3achl oroori -i sopropexyplien
13, 4- oxadi azoi - Syl ) pberi yjanti no) rycl obutari ectirhoxyl
ie acid c\_ 4-(3-(3-chl omja4sypr opex§pheny1) -

, 2, 4- oxadi azol - 5- yI?Ffani i ;fieA250 ny, 0,531 nm) in
Met hanol (1478 pl) oom t'enper ature was added
3-onocyclobutaﬁega lic acid (60.5 ng, 0,531 runo)
followed by aceti® aci dR%(814 pi, 14.22 mmol), The
reaction ittiXtat was stirred at room t&muséi ature | ot
5 m nutes before the Addition of sodium
cyant hor ohydride (16.67 ng, 0,265 nrnol). The reaction
phaimeseietioalls aseeptablecsabisi@redrygs, emantionsm eretqyesisarere therged,
wsoI.vent was renoved and the crude nmaterial purified by
lfﬁ%P(5096ethyl acetate/tail plane) to afford
3- (4-i63boadchl or o- 44sopr opoxypheny0- 1, 2, 4- exadi a20
-S-QéL)phettﬁlanino)%éflobetanecarboxylic acid 039 ng,
0. 3¢ 1pepfinally substiguiedphenykol i d. LCVS (Table A, Met hod
b) 22 i, " 428 20 anpl e #58:
Pr e?a?%??gl’% 3%:%("5- éigélsgﬁ%%ggxl phei ty1)-1, 2, 4- oxadi
yl i pdnyptjomatipaubstnasd{(CsCealkyl, 4CNOQatkenyl, (Co-@s)aiksinyis(Cy-

s kyabhat sy SHRA R (GrCosive Tiaes ShRubisaogs s dy-Co)
alky1-BREShJIRAYT Qg@IQéé)Qrng-ggzgiﬁaﬂy df¥stifitdd AT —(eCs)alkyl-

esulting’suspen
optionally substituted piperazinyl, -(C;-Cs)alkyl-pyrrolidinyl, —(C;-Cz)alkyl-

——

piperidinyl, or -(C;-C;) alkyl-thienyl; and

R®is H;
wherein R' is optionally substituted by one or more substituents independently selected
from Br, C], F, CF3, CN, oxo, optionally substituted (C;-Cs)alkyl, optionally substituted
(C,-Cg)alkenyl, optionally substituted amino, optionally substituted (Cs-Cg)cycloalkyl,
—CH,-optionally substituted piperidinyl, —C(O)-optionally substituted (C,-Cs)alkyl,
—C(O)-NR—(C;-Cg)alkyl, —C(O)-O-optionally substituted(C;-Cg)alkyl, —O-optionally
substituted (C;-Ce)alkyl, -NH—C3-C¢)cycloalkyl, -NH-C(O)-O—(C;-Cs)alkyl, —S(O)2-
NR®),, —-3(0),-NH-optionally substituted (C;-Cq4)alkyl, -NH-optionally substituted(C;-
Ce)alkyl, -NH-C(0O)-furanyl, -NH-S(O),-optionally substituted phenyl, optionally
substituted pyridinyl,
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sonicated for a few mnutes and then stirred at room
tenperature for 90 m nutes. The. m xture was then
cooled to -50 C. and rnethylithittrit ( it 13 ads,
22.60 trunol) was added slowy. Msr 60mn, and
warmng to O "C, the reaction was cooled to -50C and
4-(3-(3-chloro-4- isopropoxyphenyO, -1, 2, 4-nordi azo
-5-yl)benzonitriles(2.4g, 7,06 mol) (prepared by
General 30 Procedu%eoX) in 8ml. of anhydrous THF was
added drop-wi se, tb Reepsth nperature of the WO
2008/ 07( 1356RCTI I 1i §/71 (02 rgattion at -50 C. The
reaction was nleft t& tor nper at ur e

overni ght. The next day the reaction was cooled to -50
"ill:, and quenched by the additigiof 2) na, of 35%
NH4013. The quenchgd reacti on was 't to warmto norn
t enperature over tEé&hours. The m Xture was filtered

t hrough Cate(r) an ed with (4x 6011114 The
filtrate was coll ecte nd 4 hen hed with water and
dried over MgSH4. Sol venttwas—Eenoved under reduced
pressure and the crude werfal was purified by
RPHPL, C (A = 50E04 ggroniun1acet 8 = acetonitrile;

30-70% B over 30.0 fin (21A1 rrilifmn flowrate); 21.2
X 250 nun Therno Hyperprep C18 rom 8 um particles)
to give 2- o
(44343-chl oro-4-i sci pr Xyphe £1, 2, 4- oxadi azok5-yQOp
henyl ki r opt i n- 2- ami ne\;éfﬁ Yacetic acid salt (309
ng; 10,1% . LCVS (Tablg/ 1, Method a) R 2.61 min; 111
NI MR (400 MHz., DWVBSO-d6) 8 ppm 8,14-7.94 (m, 4H), 720
.7._ 8,43 Hz, 214), 7.37 (d, = 8.81 Hz,

(d,

progidsa the) K g SPpReed by gRtiorly suped evelohenst, -E{0)-
5,y g gson cpouon

whey L)ip (@p@)alkyll &' a4 net)optiopsbtsabstitute® doxagodyl( 3- c

hi gk 0-4-i sopropo h , ).4 -0X i az0l-5- )
whgg 8 s AR (Ce et RS marda Pl SR Pl chglghenys

nunghd proRided diche thel @niboandislno cr owave vi al equi pped

with a stirring bar. Methyl acrylate (52.6 ng, 0.611

mol ), and MeOH (3.0 nil-) were added, the via

cappeds and the reaction heated to 120 C for 90 min

under ni crowave ﬁrﬂhdiation ( Bi ot age i mzer, 300
W. After 90 mv roteral | quottiof omeyptiyl aeryi ate
(52,6 nmg., (1611 nuapl) 5 at e .reaction

subm tteAl for anotherg& n a(.,_iJ”lZOC.cx Reacti on was
cool ed and the sol vent renpvid undeg_reduced pressure.
Crude material was purif by —RP 11,C (A 50rraM
amoni um acet at & p rile; 0% 8 over $0.0
mn (21 0 Minmn fllpwerate); 21,2 x 250" rum Ther no
Hypexprep G 8 colum, 8 umparticles) to give nethyl

3-(244-13-(3-chl on9-

4- i sQprgpat i.}-1.2,4-exadi aj ol 5- AphenApr opemryl a
Whﬁ‘ie%%ﬁgpoérﬁﬁggeéﬁf‘%,%‘dng; 59.79%. 1-CMS (Table 1,
whbRihedh R’ iRmiéfendemiy deldcted froth 328 dpMonallyt subbti@ted!(€-C)

#59: Preparation of
alkyl (2- (4- (3- (3-chl or o- 44sopr opoxypheny04, 2, 4. oxadi axol 5

11) phenyl i propan- 2, 14am not propaimc acid WO

20081076334POTI EI S2001/ 025602 Met hyl

3-(2-(4-(3-(3-chloro-4-isopropoxypi azol - 5- yOphenyl ) pro
piin-2- ylamnc)propartoate. (83ng, (1181 mmol) was

di ssol ved in ethanol (4nl,) and NaOH (4ML,, 8,00 nmol)

was added. The m xture was stirred at roomtenperatute

wader nitrogen. After 20 m nutes the reaction was
neutralized by drop-wi se addition of acetic acid. The
aqueous MMt was then frozen and |yophilized. The
solid obtained after |yophilization was brought up in

DCM filterc-d, and washed with DCA The filtrate was

oy T | I T N e N L

Ky
s\




10precipitate formed. Material was collected by
filtration, washed with ether, and dried in a vacuum
oven to give
3-(244-(3-(3-chl oro4-i sopropaxypheny0- 1, 2, 4- exadi azol -
5- Apheayl ) propan- 2-yi at ni ne) propanoi ¢ acid as the
hydrochloric acid salt (61.5 ng; 70.6%, |XIM (Table

2.1, Nisekoopbyndf claiggl whereinthe compauindA9 a cveEesnd-ofNiiRmula [a
(400 Ivtlfz, 0lviso46) 6 PM 8,32 0,1 = 8.37 Hz, 210

8,12 (r1.1 = 108 Hz, 111), 8.03 (cid,/ 7 8 g 15%&
111), 7.85 (d, | =859 Hz, 2;&, 7:25 (dc =8
H, 4.79 (sept i 6.11 Hz, T4\ 2/95 (t,/ = 6.20112,

21/), 2.44 0, =

#1) /T84 (s, 6H), 1.40 (d,
= 6,04 Hz, 61-0 '

s ainred is: A conpel 1d of
Formul a For phparmag al ly acceptabk sails,
prodrugs, enan ni € gt stereoi somers alert r,
wherein L is a bofd is optionally substituted phe is
Br, d, CF. CN, or--0--(Cre2)al kyl, R3 is
“&@ﬁtmbﬂaabynéubstltuted---(C 3- C8)aIkA
(C4-05.)al keiyl,. (C4-05)al kynyh - C3)
al kyl , --O--optionally substituted
3.(G Tﬁa)cainbmhnd of((f@imBWharekithe BBHPHGIdiBYi |
--(G -C3)al kyl -optionall'y substituted phenyl
optionally substituted plpera2|n|
- - <CF- C3) al kyl - pyrrolldlqﬂ

--(G -Ca)ai hyl pi pea d (O\; &3)
al kyl -t hi enyl ; anld is II wher/éiin R i s
optionally substi y one or nore\substituents

i ndependently selected fromBr, CL F, Jt" CN, exo,
optional ly substituted (Cl-C 5 aIkyIHOoptlonaIIy
substituted (C2-05)al keny aI |y substituted
am no, optionallyc¢ dt el (2%- CB)eycIoaIkyI
---CHroptional ly]su tuted pipe’thdify®,

---C(0) -optionall y"stbstituted (CvCo)a kyl,

-Ce)al kyl, -C(0)-0-optionally substug§/ad(cyccalkyl,
- 0- optlonally substituted

(c-0C6)al kyl, --N1142. (0)-0--(Cl-C3) al

---S(O)244k| optional Iy substituted

(C-C, Gal kyl, nthstltuted(ﬁ? ky}
--N11--C(0) - furanyL, -NIT honaIIy
substituted pheriﬂl\~ ondfly stituted pyri.dinyl,

4, A compound having formula (IV):

O
Rz\ AN I \/ I/Rl

RS | -

\Y ,\Rs

or a pharmaceutically acceptable salt, prodrug, enantiomer or stereoisomer thereof,

wherein:
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iig. AR Aci \/ ..."..... ;7 \ Fe "F 51 t- 3io.i
provided that R is not substituted by optionally
substituted cyci ohexyl, --C(0)-- cyclohexyl. or -Nt
eycl ehexyl; when L. is (ClI-C3)alkyl, F.! is not
optionally substituted isoxivolyl; when R3 is

opti onal I4y substituted (C)alkyl, L-RL is not.
eyeRbeR C142- cycl ohoxyl ; and provi ded that the
conEollsJQ%Oi , not 515ES14.5 ------------ lis 52' N N>{4*
N\ === ‘wherein Ris Hor (Cl -C3)41,71; and
wheneikknOeach 17 is independently selected fromH
ortally substituted (Q -Qs) alkyl.

R’ is optionally substituted phenyl;

R? is H, —(C;C4)alkyl, ~O—~(C;-Cs)alkyl, -CF3, ~CN, halo or -COO—(C;-C4)
alkyl;

RSis H;

R’ is (CH,),-R’; and when Y is O, R? is not alkyldiazeapane,

—C(CH3),COOCH,CH; or —-CH,CH,N(CH,CH3),, and when Y is —CH,—,
R’ is not -CH,COOH;

R*is H;

R’ is H, O—~(C;-Cs)alkyl or (C,-Cs)alkyl;

each occurrence of R” or R is independently H or optionally substituted (C;-Cs)
alkyl;

R®is H, optionally substituted CHj, or ~COR?;

R’ is hydrogen, optionally substituted (C;-Cs)alkyl, optionally substituted
alkynyl, optionally substituted aryl, optionally substituted heteroaryl,
optionally substituted heterocyclyl or optionally substituted (C3-Cs)
cycloalkyl; and

nis 1,2, 3 or 4,

wherein each substituent or optional substituent is independently one or more R'
groups wherein R' is optionally substituted alkyl, alkenyl, optionally
substituted alkoxy groups, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl,
alkoxycarbonylheterocycloalkoxy, alkyl, alkylamino, alkylcarbonyl, alkylester,
alkyl-O-C(O)-, alkyl-heterocyclyl, alkyl-cycloalkyl, alkyl-nitrile, alkylsulfonyl,
alkynyl, amido groups, amino, aminoalkyl, aminocarbonyl, carbonitrile,
carbonylalkoxy, carboxamido, CF;, CN, —C(O)OH, —~C(O)H, —C(O)-C(CHs)3,

—~OH, —-C(0)0-alkyl, —C(0)O-cycloalkyl, —C(O)O-heterocyclyl, ~C(O)-alkyl,

—C(O)- cycloalkyl, —C(O)-heterocyclyl, CN, dialkylamino,

dialkylaminocarbonylalkoxy, dialkylaminocarbonyl, dialkylaminosulfonyl,

—C(O)-OR? halogen, heterocyclyl, heterocyclylalkyl, heterocyclyloxy, hydroxy,

hydroxyalkyl, oxo, phenyl, ~SO,CH3, —SO,CF3, sulfonyl, tetrazolyl,
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wherein L is a bond. The cc nponial of claim?2
"wherein the conponod is Ni 4, A conpound havi ng
fOtnula (1V): or a pharm acenticany acceptable salt,
predruli:, enam cinier or stereol sorner thereof,
wherein: Xis d?; Lis abond; ).. is -O--; R is
optionally substituted phenyl; RIs H (Cle4)al kyl,

- 0- tiGbnyT8kart 3k yri fluoromhbthly e arhonylamdiy) 4rf lGlorGapthaiskifonanids,

ol PRSIy, Fetep ATy Bt TS

5 PO o el G Mo
occend dpNaligkylRniro where & iswlleyl shrieraeyojoatkydr ordistareeyglyl ynd
st b‘?)tiis Gt Efj pr{)\cl:l%égﬁ)at :

R' is not optionally substituted furanyl or —C(O)-optionally substituted furanyl;

R’ is not optionally substituted quinolinyl;

R’ is not optionally substituted cyclopropyl, optionally substituted cyclohexyl,
optionally substituted furanyl, optionally substituted imidazolyl, optionally
substituted indolyl, optionally substituted naphthyl, optionally substituted
piperazinyl, optionally substituted pyrazolyl, optionally substituted pyridazinyl
or optionally substituted quinolinyl;

R! is not substituted by —C(O)-cyclopentyl, optionally substituted cyclopentyl, ~C(O)-
cyclobutyl, cyclobutyl, —C(O)-cyclohexyl or optionally substituted cyclohexyl;

R? is not substituted by C(O)-cyclopropyl;

when R? is CH; or 4-chlorophenylmethyl, L-R' is not cyclopropyl, cyclopentyl,
optionally substituted cyclohexyl, ~-CH,-cyclohexyl, -NH-cyclohexyl,
—CH,CH,-cyclohexyl or optionally substituted pyrazolyl;

when Y is O, R? is not (Cy-Cy)alkyl-optionally substituted isoxazolyl or optionally
substituted pyrazolyl;

when L is (C;-Cs)alkyl, R! is not optionally substituted isoxazolyl,

when L is a bond, R' is not optionally substituted cyclobutyl, optionally substituted
cyclohexyl, optionally substituted naphthyl, —CH,-optionally substituted
naphthyl, —CH,~O-optionally substituted naphthyl, optionally substituted
pyrazolyl or tetrahydrobenzofuranyl;

0.
/C/\/\O_(J\r_O_@
HOOC \N/ i
HOOC
\N -0

the compound is not
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s H, optionally substituted CFb. or |ydrogen,
optionally substituted t.,1C C3)ai kyl, optionally
substituted al kynyl, optionally substituted aryl,
optionally substituted heteroaryl, optionally
substituted |icterocvelvi or optionally substituted
(C3-C6) cycloal kyl; and 3 ot 4; wherein each
subgheioempetndis nopt i onal substituent is independently
one or nmore RR groups wherein R 1 is optionally
substituted al kyl, al kenyl, optiBsallky-gubstituted
al koxy groups, al koxyal kQxy, 3 yaFkyl ,
al koxyear bonyt, alRexycagr hqnyt\het#r oeycl oal koxy,
al kyl, al kyl anbnar\bonyl , al kyl ester,
al kyl -0-C(01-, al - hot rocycl yt
al k cycl.oal kyl sal kyl sul fonyl, allc " amd
WheRel o1 RN SRR RYRCTAZ e ARG Syhstited pheny’
car fipRiokolifd isGk bony! al koxy, car boxami do, CF3, CN.
--0(0)OH, -C(0)H, -COP-alkyl,---C(0)0-heteroeyel yl,
--C(0)-al kyle -C(0)- cycl oal k. , CN, djalkylanino, di
al kylarn inocarhonyta&koxy, atYRyR™ am nocat bonyl ,
di al kyl am nosu | f{pnyp, Noal het er neyel yl ,
hat erocycl yl al kyl ;7 hat er pcychy0Oxy, hydroxy,
hydr oxyal kyl , oxo, phemN, ---S02CH3, sullonyl™
tetrazolyl, thienyl al kosill uoronethyl earbonyi at ni no,
whfehd Ruﬁrdpﬁsﬁamg s%bﬁttﬁﬂ%@‘ﬁ?rﬁ ine B8 8 LhREMIHehyIlAdKWOR is
hot er ecycCl yl - S(0) p, oyel oal kyl - S(0) p, beterocyclyl-S,
bet e%ﬂ@%apma,ﬂy@eb%um@pmwbi o, cycloal kylthi o,

N- al m AN N-di ai kyl amino .where le is
aIk§b¥hﬁ%b§§6§@%W8§PQ§Fguﬁ¢ heteroeyelyl acid pis 1
or pNemOgey-o¢mf; Rl is not optionally substituted
furanyt or. -C(0)-optionally substitute, R3 is not
opt FeHatoporaliysupstifated pipgrazBylnyl ; RO is not

opt i gnald i _ ropyl, optionally
substéir@lﬂltoéa %gérh%gql%%ggéb\@é%%t i‘onal 'y substituted

f ut a@¥h-mapholorygldry substituted i m dazolyl, optionally

subst.i ed in:1(41, optjonally substituted napbthyl,
optTbﬁ§ﬁ§b°@U%§ﬁ§FéFBHB%hﬁﬁﬁgﬁﬁhyl, optionally
subgtdvidéiere MRARLEYE notoPt i onal Iy substituted
pyri dazinyt or optionally substiiuted quinatirtyl; B

i's not substituted %y ---CXO)-cycles<ptyI, optionally
0 R’

m
¥,

cycl obutyl, 47 Qy7Cyeli;
substi t ut ed :

4- chl or ophen ,is%not cycl opropyl, cyclopentyl,
optionally substituted cycl ohexyl,

whewein 12C12- cyclithexyl or optionally substituted
pyr az i Y i Ri is not 4C. 04:4)al
kyI?égg¥%hgﬁﬁéﬁ96%§?%¥%PEd i sozazol yl or optionally
sub¥tistQuéredHpyr azolyi; when I. is (C1L-C3)tilkyl, leis
not _gptional |y substituted when L is a bond, le is not
optﬁoﬁﬁﬁpycgﬂ%%tituted cycl obutyl, optionally

Subgp id GfiSor OCF;3; and
R is H or NOy;

provided the compound is not
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cycl ohexyl, optionally substituted. naphthyl,

----- CH2-OPtional I Y substituted naphthyl,
4142-0-optionally substituted naphthyl, optionally
substituted pyrazolyl or etrabydrobenzol uranyi; the
conmpound is not the conpound not wherein Ris
optional Iy substituted piperazinyl or opticmaliy
substituted phenyl; the conpeynd ns not wherein

R optional |y substinited p %t chl or opbenyl
and --Y-Rs is - )Srep osalky substituted
phenyl; -0-optio aIIyOSQGstlt ted pyridinyi;

- CH. roptlonally subst 't ute)erazinyl; -0- optlonally
subgidvidétieRk éhifouBd d Kot 5 - 012- nor ph&i nyl; or
--0-()-optionally substltuted pyridinyl; provided the
conpound is not 0 Lc GWw, Oomor C A2CHQ Y. is O.
or C112; RI is H or OCH3; CH3 or 0(73; and Ris

H or NO2; provided th8sg dis t
AYRast
N0

wherein R' is phenyl, 4-chlorophenyl, piperidinyl or thienyl.

5. The compound of claim 4 having formula (IVa):
o va)
N,
R’ | N/>\ i ¢
1{3\0

or a physiologically acceptable salt, or stereoisomer thereof, wherein:
L 1s a bond;
R! is optionally substituted phenyl;
R’ is Cl or CF3; and
R’ is straight or branched optionally substituted (C,-Cs)alkyl.

6. The compound of claim 5 wherein R? is Cl.

7. The compound of claim 4 having formula (IVDb):

/()
ol />\¥/
R3

8}

(Ivh)

/

or a physiologically acceptable salt, prodrug, enantiomer or stereoisomer thereof,

wherein:
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provi ded the conmponn whereinellionphenyt,

pi.peridinyi or thienyl. The conpound of claim4
having forrmula ?a).: or a physiologicaliy aceepahle
salt, or stereoi soner thereof wherein: L is a bond; is
optionally substituted phenyl; R2is 0 or CF, and R3
is straight or branched opionaiy substituted
(c2Layabryd;. The conpound of claim5 wherein Ris d.

Theani ' i (A % ' C R
o ol Paitheifh 9 il b e byl et
t ert - but yt diesiyBaiminoghengioand ri i e, or

O R RS el okl B i Seet e e Rrops. Sb-bury,
triIIuorg£b§%&%u%ﬁégﬁaﬁqﬁﬁg&th9f claim4 having fon

ula (1VCO ogi cal 'y acceptabl e salt, or
st ereoi sotnes thereof; where: L is a bond; is tolyl,

h I barmi i d -b I , b itrile;
T R e

3- not hoxypropyl, -ethylpro sec-butyl" owvasopropyl.
The conpound of claim 8, rein R is isapropyl.. The

conpound of claim?9, wherlei iR tolyl.
v L7 Wl RIS Lol

R3
\O

or a physiologically acceptable salt, or stereoisomer thereof, wherein:

10.

11.

L is a bond;

R!is tolyl, phenyl carbamic acid tert-butyl ester, or benzonitrile; and

R? is isobutyl, isopropyl, cyclopropylmethyl, 3-methoxypropyl, 1-ethylpropyl,
sec-butyl, or isopropyl.

The compound of claim 8, wherein R is isopropyl.

The compound of claim 9, wherein R' is tolyl.

A pharmaceutical composition comprising a compound according to claim 1 or

a pharmaceutically acceptable salt, prodrug or stereoisomer thereof and a

pharmaceutically acceptable diluent or carrier.

12.

The compound of claim 1 wherein the compound is

3-[3-chloro-4-(1-ethyl-propoxy)-phenyl]-5-o-tolyl-[ 1,2,4]oxadiazole;

3-chloro-4-(3-(3-chloro-4-isopropoxyphenyl)- 1,2,4-oxadiazol-5-yl)benzonitrile;

1-(3-chloro-4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)- benzyl)-3-

methylazetidine-3-carboxylic acid;
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A martnaceutical conposition conprising a conpound
according to Clalir a pharmaceutically acceptable
salt, prodreg or sterooisoner thereof and a

phat macat heal |y acceptabl e diluent or carrier,

The conpound of claiml| wherein the conpound is

343-ehl oro--4-(1-ethyl - propoxy) fhenyll 5- 040l y1- {
(IR, QS)@-&%@-@;@@O@ -4- 1sopropoxypheny ,2,4-oxadiazol-5-yl) phenylamino)

'chél?e 44 car(r rdo 4-i sopropoxphertyl)-1
ﬁ adi azo ehzonltrlle
3- (4((3-(34&hlmr@44sdp'ﬂol£o3(ypﬂidr@1)01- 2 4icxadiaogl B yipdtenyy)propanet axdiol;

adi azol - 5- benz I 3- nethylazetidi ne-3 carboxyllc
3-(3jhdoro-4- s‘/%nrspylme 3y- Ph%@-l)sﬁorta}yéih:?- 4]%161*120 2

smmas}spk-cﬂ%gog@?mag G301 52 3phalifoud am n) eve. Iop

ent an “eci ar I’c” acl
3-[31CH]anoet-dl-ms thyyi- oyxdaptphﬁnm[hoky)%pldmyﬂ i&dmv\ltthl, 24thixadliazole;

g%(hio ‘{ g&g}leéyﬁ ﬁ}%}o gﬁé%t ho ﬁy%/[ﬁ tolyl Pl g 2@/oxadlazole,

3(Bzgﬂéﬁﬁg?&ﬁﬁek§ﬁgmﬁy%58;81o %%gyzﬁg¥%%§y)thertyl

3-[3%-hjoroet- @13{dnn@hﬂaomadmzwlk5 o-tolyl-[1,2,4]oxadiazole;
s B A TS HASRT SRR RS b AREBIEH -

sﬂtﬁo@&p(znetﬁypmmw)whﬁ%w folylS12;4)6kadMzole;
41oxadi azol e;

3- (éﬁﬂ@et‘b%mxm@e@ﬂhéwmlrﬁ LHlomadismeley| | -5-0-tol y1-[1
AT M —

S-Gﬂrlélﬁlét@%éthaxﬂplb@&ﬂﬂl-lﬂﬁh?@-ﬁ -o-tolyl-[1,2 4]oxad1azole
ro-4- butong 3, teny 11 5-0-taolyll.1,2

1- ?Zﬂ%%lﬂr%dﬁé) tOM éld]pxq‘siaa@o IOrgh easvyy Ity mlp@*uhn%t h
O e T ey e e i
3-[29jlanet{ lagtbfleproBexy)-phenyl]-5-0-tolyl-[ 1,2,4]oxadiazole;

3 Lo Lot T biloS Yol B3 Aol %ﬁ%e@mlé otyi-ih2

Ly r
g%% R Do MRS 2 o Reasbtes oyl
3-( 1Gimrprﬁap¢nt1$eynm<3' pl@waSoo mlml [1,2 4]0xad1azole

BB D R R A b R B
{2+ 2€mea¢(awt&y1 [1 2,4] oxadlazol 3 yl) phenoxy]propyl} dimethylamine;

poxy- et hoxyyphenyl o4t hyl -[ 1,
{2-&2 @g;gﬁrgzqﬂcéy] 1 2 f oxadlaz%l 3-yD)- phenoxy e%yl} dlmethylamm[e

3- ?4 g((gE %{%to% LiylfoxAlchloto PRYAXBL BI04 18xddidehe; [ 1. 2, 4
3—Ct(leﬂros%(:44/8{4|{tnﬂyera -Hubdxy)-phérgilyH-ostelyl-{ hR wlekhdidzdlepx adi a

3 Ctlto - isomopp: herwBr P19y B A4 IREHAZIBH - 3.y 1) - pher 0
3 SXHJSRBQBWro ql—l rGIYcLVﬁfBH%ﬁ{ I, % 4] &(a@lhzbl@r 0-4-(5-0-toi

4 oxadi Z ph eoox othy
3- ( 1(}1@@1‘95,4 SPPHoPOXy-phenyl)- 5 -phenyl-[1,2 4i/oxad1azole

3-(3 gﬁﬁé 4 ?PPI!J‘?%%%ZE%M gﬁélu%hylrgét yl -phe Xyl)) 1,2,4]oxadiazole;
1- [43E£{B qnm&ft(léopawo&?mhleﬂmm Duiexastiatbiesiyl] jphbnyd} ethaiidne}

., 2, 4] oxadi azt he;

{41 oh1-Ghipra-4risenipppyoxahespny Ryl exadiagpl5-yil-phenyly diethyl-amine;
udi azt he; 3,5-Bis-(3-c hio ro-4,4 sopropox
y-phen). 4) 11 , 2, 4i oxadi azol e; 3-(3-Chitho-4-isoprop
ox y-pb enyl)-5--phen y [ 1,2,41ox ad:ante; 343 -eh
i or0-4-i sopropoxy-pilier- 3-tri;
roMet hyl - phenyl ) - (1, 2, 4] oxadi azol e; 1- {443434110
t 0- 4-i sopr opox 46
y-phenyi)41,2,4loxadiazoI-é-ytiphennnue; {44 3
43- Chi or 0- 44sopr opoxy- phenyi )-[ 1, 2, 41exadi azt h-5-vyi |
-phenyl) diethyl-amne; tart-butyl ester;



cycl opr opanecar boadri | e;

4- (3-(3-Cbl oro-4-isopropoxypbenyl)-L2, 4- oxadi azoi - 5-yl

) benzenndt bnam de;

(4-(343-thlaro-4-isopropoxyphi anyl)-1, 2, 4- axadi azol - 5-

yppl i enyl ) net hanol ;

1-0-(343-Brorno-4-iwropoxypbenyl)-1, 2, 4- oxadi azol -5-y
{44383 chilav ebisoprpbyxaplenyt[ihg;Qexalidzok §1yl leplenyd; carbipagc acid

4- i sopropoxyphenyl) 1"2, o d,yl)azetit.
carﬂ%zbwwg esigi d; pI 23 th a Y
3[3- g.%@ﬂl‘b% aascgrbﬂd ;ﬂfeh)‘?’l 0P 8Yadiazol-5-yl]benzonitrile;

oxadi azoi - beniyi) “anti di no- 3-cat boxyli ¢ aci d;

3‘(34@1314>M§d§ﬂp@5my rheny {254 lowrdsarel-bDhlbeysonitrile;

(AR Sl B s ol B E SRRV Gl hmine

3- (3Z?lﬂox@xéﬂ%F@bxy—@ﬁér@ypﬁzﬁbhldtdlﬁheﬁyl)qaﬂbqKyddla&o&,(}I d;
3444 | 3-Chloro-4 |50ﬁropox henyl ) oxadi azol-
3+( é@ﬂ@@r‘hrﬁon@pe&ﬁdn@ e phenyl)-5-phenyl- [1 2,4]oxadiazole;

AL R PRI PaE SR lopaiszef o

3-(B 3=H1BedIdFisoprupdx y- gb@‘rytb)pi}(dm-zi}dh)oro-phenyl) [1,2,4]oxadiazole;

3-car oxyllc acid
3 @é wﬁélg%fﬂa}o&?- LOBFBREBhsHEN Y3 4-pxadiazobd M RATing: y1 ) be
1- (ﬂ%ﬁ%@@lﬂ&ba@{%bﬁpéﬂﬂmﬂ) 1,2,4- oxadlazol 5-y1)phe Il
- (3-Chl ory- 4-Tsoproporyphorly1)-
S—ycb@ﬁmyp@up@bomnﬂef- - carboxylic aC|d

A T RBRP B e G s baey s PR BRI
(4- 53(-33-@1110%14 1&pr651§oxyf>ﬁeny9t1 2 Al SadniSORYOFRRYDntgRnebl) -
4- oxadi az )benzyl)) “azeti di ne-3-¢at boxylic acid
1- (Adét(ét&roglgﬂ -isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)-3-chlorobenzyl)
(3or aﬂhd 98538%%§Qﬁ9¥1) 1, 2, 4- oxadi azol - 5- yCbenzyl

op cé Sopnpoxy- 3

1 (3((Br(3mmmabbwabpﬁﬂmm)—1 ,214-3x At no b 6liyd)beszyy)abaidiney3-)
azetldlnc 3-carboxylic acid;
S, $saBexYlE.asHbr e- 4- |soprop|n|)n|ne)

1- (9%!&9%%33@9@1% 0XYdobfopdk %1% 1,2,4-oxadiazol-5-yl)benzyl)

| oro-4- |c xypheriyl adlaoxypropan
e- azetldlne 3-carboxylic acid,;

oxadi azol -

1 -(4-(3-(4-Isopropoxy-3 -(trifluoromethyl)phenyl)- 1,2,4-oxadiazol-5-yl)benzyl)
azetidine-3-carboxylic acid;

1-(4-(3-(3-Ethoxy-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)benzyl)azetidine-3-
carboxylic acid;

3-(4-(3~(3-Chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)benzylamino)propanoic
acid;

1-(4-(3-(4-Isopropoxy-3-methoxyphenyl)-1,2,4-oxadiazol-5-yl)benzyl)azetidine-3-
carboxylic acid;

1-(4-(3-(3-Chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)-3-methoxybenzyl)
azetidine-3-carboxylic acid;

2-(4-(3-(3-Chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)benzylamino)acetic acid;
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-(3-(3-Chloro-4-isoprop

xnyl) -1, 2, 4-oxacl i a) phenoxy) I nethyl . 1, 3410,

Chinro-4-(3-(3-chlo

44sopr opoxyphonyl) -1, 244- axadi azol -5. )1) 1 ,2-diol;

4 (3-(3-Chl oro-4-isopropoxypheny0-1, 2,41-oxadiw. 0 -;
yl)tienzonitiiia;

1- (44343 thq)ror%mpnosewpdapmydw;ZtﬂenwhazoE54'l)bzml)amhdmeyqob

eI r |}
gg%g)?l a&ﬁ ori 3-44sopropoxplienyl)4, 2, 4- exadi azol -5

1 (4X§H3@ﬂbfb—éﬁisbﬂﬂoﬁ6x@heﬂyq¥|l |2¢4-8%d dikizol-5- Xl)benzylammo)
3-(3- (Th| or o- 4-i Fropr ({ooxypl | ertyl)-544-fl uorophonyl) -
1, 2°Y§ sz]%rap%arboxyhc aci

i e

2- OafSidire-F-barboxylk-dcibgretaposaitpheny 1) - 1, 2., 4- oxadi azol -
ropan- 2-at ni_n

2GR R o BRparEhany b g bty penzyimming)asgiicasid
L, B Ry P B Bronte B £ R SRARLA) S benay)

yi) ptﬂid%e}?pparpaxylwacld yl am no) pr opanoi ¢ aci d;
(légl‘if@g:ﬁ 1%33 &Q{Cﬁ ogﬂglﬂlsgporgggj Xgny(f)n%/}% oRadiazol ?fﬂp ény -amir%)

544@&@&@3}5@&{}}5@%@%@ 3-(3-chl em 44sopr om nt henyi ) -
4- oxadi azol c;

(R)( zw& £3- (%Cuﬂrmmrgmbmbhéﬁyomﬂwzolﬁ-&D@lxealm(ﬁ)pmpase-
Aph?rk &gct hai nuni ne; (R), 3-Chicin)-4-isapropoxyl
Ai enyt (44(2, 2-di met hy14, 3- - di oxol an- 4-Y1)

2((w= 8 {300 cRsbpropeBiphe@N R U 2a Ot Rliazé1-§ 31)pBerfdtly)methyl)propane-
or o4Hi sopr opoxypttenyl).-azencsul |l onart
Ter i sopropoxyphenyl)-1, 2, 4-oxadi ozol -511)

Y
e L e e e L
pha@ﬂ%&ublonan1do)propanoale $-(41-(3-(3-Chloro
4- (933@3%) Y }so%rt% g}%& él%@ﬂ 8))(( %{z% _)%éﬁ/ lo)nptralle"I

4- (3((§'C§l§6|1% ﬂ%&ro ﬁl)(ﬂhéﬁ’ﬁf @'2%%%B¥§)yggenzaldehyde

) mli azoi - ) phervi su fadi cetic ac
1- (4{(3{(3-151}11@1? 421sggropq>zyphenyl) 1,2,4- oxad1azol 5- yl)benzyl)azetldlne -3-
- j -1 sopropinrobed, 2, 4- oxadi azol V.
pheﬁ?ﬁ azari edi Adi acetate: Tert-butyl

3- (2@lﬂ&n(ﬁrs@fiﬂo@b%ehﬁ?@f(ﬂﬂmé)YcﬁJheffM) 12, AoRhdiadle; )

nbertyi sul l onam do) acct at e;

3-Ghlpue-4-63-( %thlﬁma‘i-esonrquzﬁmb@pb&d)%ﬁ%ﬂlqzol -S=Yh)bsaroairile;
2- (X'(}»R? SRS Hllg&?mxm&glﬁtf,§,4%9('ag1’azol 5-yl)phenyl)propan-2-amine;
Methyl 3-(2-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenyl)propan-
2-ylamino)propanoate;
3-(2-(4-(3-(3-Chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenyl)propan-2-
ylamino)propanoic acid;
(4-(3-(3-Chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenyl)methanol,;
5-(4-(Azidomethyl)phenyl)-3-(3-chloro-4-isopropoxyphenyl)- 1,2,4-oxadiazole;
(4-(3-(3-Chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenyl)methanamine;
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3- (3o0r 0-4-i sopnpoxyphenyi ) -
(4((2,2-dinetixelat-4-yl1):1 oxy) phen.yl)-1
,2,4-exadi ate le; 244-0
- (3-adow 4-i sopropoxypherlyl)-1, 2, 4- uxad
azoi -5-yi)pilerm c c 44343 -Brono-4-isopropox
yphonyl) -1, 2, 4- oxadi azot - 5-yCQberi zonitri
(Rp3-(3(Bp gisopropexyphomd k §1ihé@2-Jimeting- 143-dioxalanzoyD) Syi )
hcazal.dehyde
3- 0B X"%ﬁﬂ%l?)drzo‘b&%%"&wu 3- - (4- (di mat hoxymet i vi)

(S)heny3-§3-Chloe-4-iSopr6b o3 Phényl)-1,2,4- oxadlazol 5-yl)phenoxy)propane-1,2-
5- - (5444Di nmet hoxynet hyppbenyl )

21449kadi azol - 3-y1) - 24sopnpoxybenzoni trile;

4-(§S;g5t:tﬁéro Ep [le{JoB BRIy IE1 2 Ao LA AN 83 benzin&uffoh SR REeO PO

eri zonl

Te Aty 3B3(LY (B> cKlot s SiopEspoy piteay))1; 2 4-dx ddiezcddi- @il - 5- yO
bert zypazeti di ne- 3- carboxyllc acid; 144-

| 3a8benviignyl. azarsdi BB PpAOAL ) xadi azol - 5-
Teﬁ%rugqo Cg@g(g Icéﬂc(ro -1@§pr%8%ﬁexf§flj £9PLORAKRYONNHY) -

34( jzhéwmm)ﬁarﬂdloﬁmop@oatsm propoxyphenyi)- nethyl
5 BERbBS dA STAEEST BB BRR B

443 pfopukdld Qki@; 44sopr opuxypi nenyl) -1 24- Met hyl
3- (4 343-ehl oro-4-isopropoxy acrylate; Trans-neth

2,243 Chigochisepropaxypheayl)-bgckgrsideazpl- &ybphewl%&fadylazanedlyl)

azoldlac tlc) e /cl epr opanecar boxyl ate; Traini-2 -(443

4soprop0|yphenyfll , 2, 4oxadi cycloproparie

Teﬁambpm 4(@(:&(:3 -Bhlofo- myéopropoxyphen 1)- 1,2,4-oxadiazol-5-yl)

3-(4-(3-(3-chl ore-4- |soproporyp%eriyl)-1,2,4-ox ad

i nophelsflwfppﬂe%mf)d Ydiagetatgie: ~ (7) - 34443 - (3-ch

( - (48 9% 1)

Te}sgdél%%)cag(?,ﬁtp %@?c{a%ééﬂgl%ﬁrxﬂaxyﬁhe&)“r 9% 70025}

3- Chharytsulfohanidd)achlate; 0- : 4- 1 sopr opoxvphenyl) -

2- (%éi%émqre 44”P@8§?%9ﬁ’8§9’3) ?éﬁy?ydlazolé- i)phenylsulfonam1do)acetlc

, 244cigxadi azol - 5-y173phenyl ani no) cycl obut aneear Wyl i c
aC| d; 4-C3-(3-Chloro-A-i sopropoxyphenyt)-,a iliac; 3
3- (3((2111@1:9 4 3op1@pmgypheu,ylb—§dﬁ((aﬁskmpthyérh,@rﬂ)oxolan-4 yl)methoxy)

aci B;ﬁena,bgﬂ?,ptgq’c&lagla%lepheny1 am Eo) eyci obut we car boxylic
2-(4-(3-(3-Chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenoxy)acetic acid,;
4-(3-(3-Bromo-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)benzonitrile;
4-(3-(3-Bromo-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)benzaldehyde;
3-(3-Bromo-4-isopropoxyphenyl)-5-(4-(dimethoxymethyl)phenyl)-1,2,4-oxadiazole;
5-(5-(4-(Dimethoxymethyl)phenyl)-1,2,4-oxadiazol-3-yl)-2-isopropoxybenzonitrile;
5-(5-(4-Formylphenyl)-1,2,4-oxadiazol-3-yl)-2-isopropoxybenzonitrile;
1-(4-(3-(3-Cyano-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)benzyl)azetidine-3-

carboxylic acid,;

1-(4-(3-(3-Chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenyl)cyclopropane

carbonitrile;
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2-(4---c1( 3 -Chioro4-isoprop ox wheriyl)--
, 2, 4- oxadi azol - 5-yl ) phenyl ) propai Met hyl
3- (2-(4-(3-(3-chicro-4-isopropoxyplienyl)--11, 2, 4- oxad
i azol -5-y 2-yl am no) proparnmate; or 3
-(2-(4-(3-33-Chl oro-4-isopropoxwheny"--oxadi az. ol -5 ,
ben i ylarnino)propanoic acid. 13.The conpound of

1 (é+(éi(%<%1lqmék~ébm0pwwpbomuibmd4 ¢xadiazol-5-yl)phenyl)cyclopropane

3- (g ghﬁ54-cyclopropylnethoxy plienyl)-5-o0-tolyl4. |
oxadiazol e;

3- (( B{L(3-6- Ghl@k@h@@féﬂokbﬂﬁﬁyghel tt%()3tz)1dl5zcﬂ--5t-jt?lbp)henyl)cyclopropyl)
1, 2, 4Joxad|azole -(3- | ore--- ml)4)-5-04013; 1-
[ 1, methy wlaaamr%p@ acid343

N- (4‘{'} 1@ 4@1]\ gio. B! ?%p%/;ﬂi%yﬁ &S A ¥ Adizso1- 3 1fletbyl)-1 -(2,2-dimethyl-

3-(3; 3€Ehbm1m44q5mﬂmlmmyhﬂeet hoxy- phenyt)-5-0-tol y14
I
3- (é%bﬁ n a“zlgggrowmbﬁ@m 12.49edipgryy-yhhenrylamine)pronage-

10 1]- dlg} 4loxadi azole;
3--(3 t hi’or o- - 4- cyci obut yl met hoxy- pherty0-5-0-tolyi-[1
(2);Methyb 34 H(3£ D thlonr-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenyl)
-P--Ch ro- 444- et hyl - cyci ohexyl net hoxy) - phenyl | - 5-0-t o
Iylﬁcr,y %10xadi azoi e,

Trans-methyl 2-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenyl)
cyclopropanecarboxylate;

Trans-2-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenyl)
cyclopropane carboxylic acid;

(Z)-Methyl 3-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenyl)
acrylate; (Z)-3-(4-(3-(3-Chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)
phenyl)acrylic acid,

3-Chloro-4-(3-(3-chloro-4-isopropoxyphenyl)- 1,2,4-oxadiazol-5-yl)aniline;

3-(3-Chloro-4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenylamino)
cyclobutanecarboxylic acid;

4-(3-(3-Chloro-4-isopropoxyphenyl)- 1,2,4-oxadiazol-5-yl)aniline;

3-(4-(3-(3-Chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenylamino)cyclobutane
carboxylic acid;

2-(4-(3-(3-Chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenyl)propan-2-amine;

Methyl 3-(2-(4-(3-(3-chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenyl)propan-
2-ylamino)propanoate; or

3-(2-(4-(3-(3-Chloro-4-isopropoxyphenyl)-1,2,4-oxadiazol-5-yl)phenyl)propan-2-

ylamino)propanoic acid.
13.  The compound of claim 4 wherein the compound is

3-(3-Chloro-4-cyclopropylmethoxy-phenyl)-5-o-tolyl-[ 1,2,4]oxadiazole;
3-(3-Chloro-4-cyclopentyloxy-phenyl)-5-o-tolyl-[1,2,4]Joxadiazole;
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3-(3-Chloro-4-cyciohexyloxy-phenyl)-5-0-tolyl-[1,2,4]oxadiazole;
3-(3-Chloro-4-phenethyloxy-phenyl)-5-o-tolyl-[1,2,4]oxadiazole;
3-(3-Chloro-4-cyclohexylmethoxy-phenyl)-5-o-tolyl-[ 1,2,4]oxadiazole;
3-[3-Chloro-4-(2-thiophen-2-yl-ethoxy)-phenyl]-5-o-tolyl-[1,2,4]oxadiazole;
3-(3-Chloro-4-cyclobutylmethoxy-phenyl)-5-o-tolyl-[ 1,2,4]oxadiazole; or
3-[3-Chloro-4-(4-methyl-cyclohexylmethoxy)-phenyl]-5-o-tolyl-[1,2,4]oxadiazole.
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