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WD 2004/ 103306 PCT/ US2004/ 015603 | MMUNOSUPPRESSANT

COVPOUNDS AND COWVPCSI TI ONS  CROSS- REFERENCE TO RELATED
WERBLH@A06 ONS 5 This application clainms the bepef/U5200§015603

priority to U S. Provisional Patent Application

Nurmber 60/471,931 (filed 19 May 2003) and U. S.

Provi si onal Patent Application Nunber 60/561, 968

(filed 14 April 2004). The full disclosures of these

applications are incorporated herein by reference in

their entirety and for all purposes. BACKGROUND OF THE

I NVENTION 10 Field of the Invention The invention

PIMMUNOS UPPRRESSANTICOMP OUNDSAND I COMPOSIFIONS

useful in the treatnent or prevention of diseases or

di sorders nedi ated by | ynphocyte interactions,

par t1 cul atROS. RIFHREREIOPOREEAVED APPEICACHIN

nmedi at ed signal transduction. Backgroun 15 EDG

r ec piscpplitationntpime the Heaefit of poibrity todéSyProvisasmatiPatentpAmplication

acti r LN G ed ceptors. . EDG 1 DG. 3,
e §E 00T TS Mo RIOBL Fiel SC B icint P Appigatas Number
601861,:96851(&&5’ 34 April 2684). Thd ¢ disS1BSurss If tReSe MpBcations are incorporated

identified as receptors specific for
hersphhygéasenes-in theiomnpinety end SirR)l pufdess. EDG4, and EDGY

(also ternmed LPAl, LPA2, and LPA3, respectively) are

receptors specific for |ysophosphatidic (LPA). Anpng

the SIP 20 r ecePAGKGROUNPOF HHE INVEXFIO®NNd EDG 5

are widely expressed in various tissues, whereas the

.expression of EDG 6 is confined largely to |ynphoid
Fi 'gghﬁ%t—‘%Qatelets, and that of EDG 8 to the

cen : . r :
P S R SR RSB PSPIRSI ot m e
treqtiqeat toandrevaitieni 6f dBkdsepropcdisadersi medihtetd Ngy dgphocyte interactions,
devel opnent, proliferation, maintenance, mgration,
pagiicpladly disenses pesqciafadwith PG reeaniorapeshated pignal dgneduction.n
EDG receptors are associated with di seases nedi ated by

Backgwsinndyt e i nteractions, for exanple, in
transpl antati on rejection, autoi mune di seases

i nf | ammat oEPGresepigmdelong ie adamibyief elpsehwrsiaed, Apid activated G-

ey : c Ol A ‘

R inlef Reb® ROG ERere s nGeS BN bETAAIBESS Glwagpecively

tergietl SO P O.0Y1 AN B2, SIPAPAABIPSY NreQdertilfied s fHcepafapecific for
Accordi ngly, nolecules that thenselves alter t

he
sphingesinet I-phpsphaie (5 He Jilss EPE4,und BRG aglsotermagsielf AL, LPA2, and
LP%%? petsgecltir\]'eltysl gretr{ececa%ftorpse Q}gecﬂ{c for Pyrs],ophosphatidic (LPA). Among the S1P

receptor isotypes, EDG-1, EDG-3 and EDG-5 are widely expressed in various tissues,
whereas the expression of EDG-6 is confined largely to lymphoid tissues and platelets, and
that of EDG-8 to the central nervous system. EDG receptors are responsible for signal
transduction and are thought to play an important role in cell processes involving cell
development, proliferation, maintenance, migration, differentiation, plasticity and apoptosis.
Certain EDG receptors are associated with diseases mediated by lymphocyte interactions,
for example, in transplantation rejection, autoimmune diseases, inflammatory diseases,

infectious diseases and cancer. An alteration in EDG receptor activity contributes to the



di seases. 5 SUMVARY OF THE | NVENTI ON Thi s application
relates to conpounds selected fromFornmula |la and | b:
WORA00R30Bde R3 A ~~/ AR2 Z Y~R2 Z YYWO N R |PeT/IUS2004/015603
la RIb in which: 10 Ais chosen from -C(O OR5i
-OP(OQ (OR5) 2, -P(O(OR5)2, -S(0)20R5 - P(O (R5)ORS
; c |
P oLk or NAE BBl ks Tro B PORBELS B! mscives
alter the ad)vitg@lof A& ydceptors 402 u%hlkas mlydra;raanc Wgergs mitbe grmatfueanof such
C6 loaryl and C2_9heteroaryl; wherein any aryl or
disga®&r oaryl 15 of Y can be optional |y substituted with
1 to 3 radicals chosen from hal o, hydroxy, nitro, C,
6al kyl, Cl.6al koxy, hal o-substituted Cl_6al kyl and
hal o- substltut ed Cl_6al koxy; Z is chosen from 2 WO
5 2004/ 103306 PCT/ (BWMMABNO0THRANVIENRIORG - Y* * " N1
*Ne~* NONFF ~- N6 OH*NR6 RS FR6 0 * * N
HO. NEBig applidalickiNreldies, t6 tompoinddselected from Formula Ia and Ib:

Ri Rs Re Rs
A >< Ra
*~, R ~z Y\w’O‘N//l\R1
No g .
Ia Ib
in which:

10 A is chosen from —C(O)ORs, —OP(O)(ORs),, -P(O)(OR5),, —S(0),ORs, —
P(O)(Rs)ORs and 1 H-tetrazol-5-yl; wherein each Rs is independently chosen from hydrogen
and C;_ealkyl,

A\ is chosen from a bond, C;_jalkylene, C;.;alkenylene;

Y 1s chosen from Cq.jparyl and C;oheteroaryl; wherein any aryl or heteroaryl
15  of Y can be optionally substituted with 1 to 3 radicals chosen from halo, hydroxy, nitro, C,.
salkyl, C,_¢alkoxy, halo-substituted C,.salkyl and halo-substituted C;_¢alkoxy;

Z is chosen from:



10

15

N* 4" *NJ'-* R6RERERS J-~-and ~ 2 N R6
wherein the left and right asterisks of Z indicate the
w@eioatloshe at t achnment between - C(R3) (R4)- and PCD1S2004/015603

Formula la or | b, respectively; R6 is chosen from
hydrogen and C1 5 6al kyl; and J1 and J2 are .

i ndependen t hyl or a heteyoatgqm.chosegy~rom S,
0 and NRQEUV\F?%?ei n'-qegﬁ\i s’ ch % fromqé\g/dr ogeﬁ and

Cl - 6al kyl ; "and any al kyl ene of Z can be further
substituted by one to threge radicahﬂ,qhospn {&Qg}halo,
hydroxy, ~@f>-6al kyty~ef : R6 Kah_.be atiached taya*carbon
atomof Y to formf& %7 nenber ring; RL is chosen from
C6_i oaryl and C2.9heteroaryl; wherein any aryl or
heteroaryl 10 ofrRl is optiqpally ssubsti tyt by a

radi cal cheseh; f rdm 6" 10ar | dodal kyl J G2 Eiﬁi:L ;

9het eroaryGo. 4al Kyl, C3_8cycl oal kyl Co. 4al kyT,

C3. 8het erocycl oal kyl Co. 4al kyl or Cl-6al kyl; wherein

any aryl, heteroaryl, cycloalkyl or heteroﬁycloalkyl
group of be aptiofall y subgtittuted By e,to
five radicgl hosen roﬁTﬁhlé,”@l.gﬁrVyl, CI koxy,
hal o- substitut ed-Cl_6al kyl and hal o-
substituted- Cl_6al koxy; and any al kyl group of Rl can
opti onal | 2§3$ a nmet hyl epe .repl.aced |15 by an atom or
group cho)sl“@ *om’-S—'TN'-\S(’O)“Jﬂ,"HfS'( g\’ -NR5- and -0-;
wherein R5Rés chosenF¥ron1hf8rogen r Cl-6al kyl; R2

IS chosen fron1hydrq9en, Cl. 6al kyl , C2. 6al kenyl
C2_6a|kynyhmang hgl oy substituted C 1.6al kyl; 3 WO

2004/ 103306 PCT¥ 4/015603 R3 and R4 are

i ndependent |y chigsen from hydrogen, C1_6al kyl, halo,
hydroxy, Cl1_ 6al koxy, hal o-substituted Cl.6al kyl and

hal o- substituted Cl. 6al koxy; and the N oxide

derivat i v | vat | . RLO

dor 1 valersiETne BAGHE e RIarE M2 R BROMERhFEor agachment between -

C(RYRPL and KesrgdimuRe of {15 rédpedtiveseRE isCbobsh ReHYHAIRER and C,.

salts and solvates (e.qg. hydrates) of 5 such
salsnprsbih dad Jﬁarsendnpdn@@a}é onethyflenetos ajhgtesoatoroghpsendrom S, O and

Nlﬁt]\?v eret 5t fs%ﬁl)se%q{gjrr? ﬁlyérloggn a\l\rlﬂ'iI (Slhﬁaﬁ((})lﬂ ta%h rggy glkylene of Z can be

further substituted by one to three radicals chosen from halo, hydroxy, C,.¢alkyl; or Rg can

6

be attached to a carbon atom of Y to form a 5-7 member ring;

Ry is chosen from Cg.paryl and C,.oheteroaryl; wherein any aryl or heteroaryl
of R, is optionally substituted by a radical chosen from Cg.jparylCy.4alkyl, C;.gheteroarylCy.
salkyl, CsgcycloalkylCy.salkyl, Cs.gheterocycloalkylCop.4alkyl or C;.salkyl; wherein any aryl,
heteroaryl, cycloalkyl or heterocycloalkyl group of R, can be optionally substituted by one
to five radicals chosen from halo, C;.alkyl, C;_¢alkoxy, halo-substituted-C,.salkyl and halo-
substituted-C,alkoxy; and any alkyl group of R, can optionally have a methylene replaced
by an atom or group chosen from —S—, —=S(O)~, -S(0),—, —-NRs— and —O—; wherein Rs is
chosen from hydrogen or C;.galkyl;

R, is chosen from hydrogen, C,.alkyl, C;.¢alkenyl, C;.salkynyl and halo
substituted C,.salkyl;
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conmpound of Forrmula la or I b or an N-oxide derivative,

i ndi vidual isomer or mxture of isoners thereof, or a
w@bannesseati cal |y acceptabl e salt thereof, in BCnUK1004/€15603

with one or nore suitable excipients. 10 Athird

aspect of the invention is a nethod for treating a

di segse iy RardMd¥BbndeRtly WsER ikt Bf@SdeANCRLalEPShalo, hydroxy, Ci.

receptor nedi ated signal” transducti’on Ctan prevent,
salkaxtyi telo-sabstitieedCi_gallatl end hadopsabstivitod 1 sallddxy, and the N-oxide

S t onol 0 of the disease, which nethod conprises.
derigHY S BIOSFIY ATIYAiY FePIRFRElfd deriVEs o BRATPELISPRErs and mixtures of
isofbfsQALbYE afidTRie Rut QN ALUdtBle GRS T S1vAes @g. hPdrdfes) of
lsoa I\Sl-oxi dlg derls’gjta?{l/ae,ui nngiy%kgal eisilomar or m'esx ljgr epc(l)lfges)0
suchsompoendsher eof ; or a 15 pharnmaceutically acceptabl e

32|et 65; Shegge ;'s[g @rf{i"%gqr: itnh atﬁ)gﬁgg pgarg]f t@gq:e%{c?]:,/]ceompé)m I glrgiolnsw}}iglecontains a

co ti%??ﬁﬁﬁulgr}\%?% aiaﬁ%%defdgﬁ}za{t{%@aihhﬂ%ﬁl fbseASEMIxure of

an ani mal I'n I'teration of EDG receptor
isomerhi théredf, sr g phdrmtacanzdlly décoptableshlt tHeudod sintadmiittere with one or more
.pat hol ogy and/ or synptonol ogy of the disease. 20 A
Su‘&i"%etq?fcﬁ’é%’é%t of the invention is a process for
pr epdr thirg aspend of tlaks inyentikoy isud metheddpr tredfingne dishase in an animal in

ey R S P S Sl e PLSAE P, i o
ameREHIR' the! RHBUROTy aRd)Or E{?ﬁ%ﬁ%‘g@c@ﬂfﬂecdlkéa‘ﬁe,aﬁﬁﬁﬁtﬁéﬂhw comprises

salts thereof. DESCRI : HE PREFERRED
adEvIBORDINGENTS: Thimal avhanpeyhcahysifeddve soopt of dsompaundekFormula Ia

eful J.n the . treatnent,. and/.or 25 prevention of .
or P 2rad N-o3oc YA Fs MALARSR! ioBsr Bl iy (& Bomers thercof; or a
phérﬁia@éﬁi_‘ehll?ﬁ]&ept%ﬁ%aﬁﬂ{é‘:‘édie‘j are et hods for treating
such di seases or disorders. Definitions 1In this

spedi faucthtaspest ofitheds¥ensionds tiegse @ép icampoundrpikormuldgslazor Ib in the

roup and as .a structural el enment.of ot.her.arou f
el B 256 PRaRag oAl I o Rinelh GRRRG P an ] kR Steralbn of B0
rec@ptiey hicdiaod ﬁ%rka\l lgnsduetivh cantdb@bkid @y lphindldgy #mdfor Rgmptomology of
el ther 4 WD 2004/ 103306 PCT/ US2004/ 015603

thesdigeabgyht - chai ned or branched. "Al kenyl" as a group and

as uct u L it of o ro

oo A PRAUGHUR o BRRln Sl B8 PP AP o Bt 1o
Ib 8id e NibxidbAbrivatives, pesdrig Berihatifey petRetideddryatsess gidiviual isomers

in the cis- or trans- configuration. "Al kynyl" as a
angymixipres of isemess thereef and the) @m&cewﬂca&vwep@b&ws dliegeof.

conpounds contains at |east one C =C

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The invention provides compounds that are useful in the treatment and/or
prevention of diseases or disorders mediated by lymphocyte interactions. Also provided are

methods for treating such diseases or disorders.

Definitions

In this specification, unless otherwise defined:
“Alkyl” as a group and as a structural element of other groups, for example halo-
substituted-alkyl, alkoxy, acyl, alkylthio, alkylsulfonyl and alkylsulfinyl, can be either



10

15

20

25

30

5 triple bond and can al so contain one or nore C=C
doubl e bonds, and can, so far as possible, be either
W@ tooailgdsve chai n or branched. Any cycl oal kyl greCpUS2004/015603
al one or as a structural elenent of other groups can
contain from3 to 8 carbon atons, preferably from3 to
11 n n n n
sePGaninRas Bched SARKONS Rt fSFRUL G B of e
graype oEeains especipregiayhontaartioni dublelondsy ind nan bagither kiydight-chain,

or ﬁ@ﬁ%%pr 2 O%fx)? fiﬂébalg pg{?ﬁf,otgg :bg gt?{émg%ﬁlr g%ﬁergr%g B(t)r?f%lgjlt?qnp >{‘Aallkynyl” asa
Ayl o Pspe o B RORNBt ne =
tripl €btPndS{rfel) 2n @Hd-contair( GdAjranREB-(CHdAble bdmidR - dhd (caijApXar, as possible,

and the |ike. " [ " ns a nonocyclic_or fused
be m%e@&ﬁ%mﬁ%%ﬁfe z'é@ébfﬂf’?lk}f]oﬂf"él?’ﬁ’il% agjag 2 sfrectyghelement

O P o (o AR o oA Gl £ 08 gcarbpn atoms.
“Allyded” bnd Yalkéryleneh greativale radicdls ddrived St @k @t and Oalkenyl”
exanple, (1,2, 3,4- tetrahydro-naphthal eng, and the )
BrQUPR.d cspepliyal nlir thisapplicatio; apy|ad srougiod &) caw br griiorpajly ipterrupted
I | Q. &y p)en: _usggloi 4 hhs :
bygg%?n?t%egé) |f g{r?cgggurp gegé_crg eny ege’, %g?)é)ﬁe%(/(?)én’e?@ﬁ 4 10 (Wherein
R*hiapiytitogte 0eC agtkyl ) eTHes& groupdak e o CHyha-OHeA - OFBas@)F-CH,—, —
C, Bryor I, preferably F or O . Halo-substituted 20
(CHPRNRT Gt & Bottlmant s e par t i al | y
hal og bs . ln.th £
mal ¢ ore isens ARGy RERREE bcbORE Ehali? B Rpee T cpinine six
to tedl@ingicafon@tortl. Fbeemiple Aq., pir@dfcah be @hae/ apiasnad whthyl,
al kyl group is for exanple trifluoronmethyl or
prqfwa%/lwgmﬂemfbspﬁ.bqub@ 8ng gaybe pariialhssaturgled, fos expmplacld2,3,4-

i hi s icati,on, . w th the ,additiop of at.|east
erifhudeapoRBRleh b Tk R s ieBes Pty Pt BRfjved from an
ary? @fdup! Fé¥exiafpt BB/léneQd usdd ia thi® afplidaiien & 8k BRBnylHA! BipRenylene,

ot herwi se stated. For exanple, het eroaryl "i ncl udes
naphibylenezasidghe tik¢.azol e, and the |ike. C9heteroaryl

the | Pl hesRalogRE; mpis Fy P S IR oF S o Pfloaubafuted
alklyDglodpesnd Jbinﬁfb‘{lh%s &erﬂeclﬂaﬂﬂlly Hal¥gRiMtd of ﬁ&l’faﬁ&%};ﬁﬂed, whereby in the

benzoxazol yl or benzo[ 1, 3] dioxolyl, preferab
cagehoif emttiple halogendtioos thp alogemsubstituérite tar midghténabdr difareat. A

eteroaryl, as .defined i.n_this appl]cation, provided

pralezad Rofeaiogongied 6Tl SEBis for SHERAIE SuupTamG LR thfluoromethoxy.

r adl Offorerd HSEGBLAY GRigERREHETARENLL i & -

L R G e R T
one hteroatoatmofety sedemepfrem N, Bord$ hundreaet tihg Baonpeised of 5 to 6 ring

1,2,3,4-tetrahydro-qui noline, and the |ike. i )
atoms, unless otherwise’stated. For example, C;heteroaryl includes oxadiazole, triazole, and
the like. Csheteroaryl includes quinoline, 1,2,3,4-tetrahydro-quinoline, and the like. C,.
sheteroaryl as used in this application includes thienyl, pyridinyl, furanyl, isoxazolyl,
benzoxazolyl or benzo[1,3]dioxolyl, preferably thienyl, furanyl or pyridinyl.

“Heteroarylene” means heteroaryl, as defined in this application, provided that the ring

assembly comprises a divalent radical. A fused bicyclic heteroaryl ring system can be



10

15

20

25

As used in the present invention, an EDG 1 sel ective
conpound (agent or nodulator) has a specificity that

wo 30034010t i ve for EDG 1 over EDG 3 and over onBCDUSI004/@15603
of 5 EDG 5, EDG 6, and EDG 8. As used herein,
selectivity for one EDG receptor (a "selective

pattfl§ 'ﬁtﬁfate)d %f%&aﬁ?fét @Qrdll%q;:b NECRHY Qéle(fiZ '3Wféh§ﬁ¥cﬁ8tqhiﬁ%hne and
receptor”) means that the conpoun has a’ nuch

thqhhxncy |n i nducing activities nediated by the

sel ec E recept.or than that
he. TR e ee wgrgér& %%nges%%%sfempmd agent or

mc{ﬁﬁgﬁé&ﬁx gﬂsp | %e&ﬁc@'ﬂ}a\( R sQle@ﬁ{r@ﬂ)r » Iosgls%%%% %ct’@@er lofle or more of

EDG+5i ERG-§, Mﬁ%—SE@Eﬂls(eéhérem, sdectmﬁyd‘emﬁnedil])@rrectdp&k (a “selective

causges 50% e maxi me esponse) for sel ective
reGeRiop POy Fr ?@%@ %5591 FESEPIR (s nonS8leptivs reqqplorgsmeats thatde compound

ha®®Buck Blegligxaeotgr@gfgn 11%’&"3& ffifed hSdikteady e s%ec%EPG receptor

non- sel ept or e g., one or re
(e.EDEDE- 1 Hibah that fordbe EddSsdBgctivesl BishendfidEDG iepptomn I6mehdieed in a

nventi.on 15 The inventio rovi des conmpounds that. are
Gll}’ o E\n dingasiaydas fesgribgd wﬂwﬁmmm@ belpwdA0dED Gl selective compound

tyﬂéaﬁ §hr Etﬁ@ %c%v%%rﬁhgglﬁhhy@&g’ SYYCof the gxaxm%um response)

I nt éracti1 ons. n one e conmpounds O

forogetastioe tegeptor (RDGR) thas igeh gl 5, 10ap5)1tSoy100 TSOO ordi090 fold lower
optlonally substituted by C6 1oaryICb 4al é
Sgﬁﬁ«%siOeﬂOéamn@@:leqta\fqmeptme §5 98¢ BamRIA 6% PDG-5, EDG-6, and
E _8§het erocycl oal kyl Co_ 4al kyl or Cl_6al kyl; wherein
any”aryl, heteroaryl, cycloal kyl or heterocycloalkyl

D?Bé&, of Eé Zoggag be ogtl onal Iy substituted by one to
hal o, Cl_6al kyl, C1. 6al koxy,
hal
hal g‘hg %ﬁ:&h{)ﬁ'@%& c%%e%ﬁ}aé)ﬁds <’i’tﬂl‘{jar uaSﬁf;l/ll g rgr tnég or uprev?ntlﬂ% diseases

or dBBrdefthateieiedtiated\tsy l?xnﬁﬁéd‘}yé ﬁmﬁtadtﬁﬁé aﬁﬁdletb)‘ntﬁ)ﬂlrﬂélﬂ Nor
or group _chosen from-S-, -S(O-, - S(O2-, -NR5- and

compoundgjoé Fermpulria peTbhRa isafenylorapbihyé af thienyl pptienaby ebstituted by
R N RSAE SR R N,
salyLor N ilkyl; Whef¥in afy dryl, heteroaryl, cycloalkyl or heterocycloalkyl group of R,
can be optionally substituted by one to five radicals chosen from halo, C;alkyl, C,.¢alkoxy,
halo-substituted-C ¢alkyl and halo-substituted-C; salkoxy; and any alkyl group of R' can
optionally have a methylene replaced by an atom or group chosen from —S—, -S(O)—, —
S(0O)2—, -NRs— and —O—; wherein Rs is hydrogen or C;.salkyl.

In another embodiment, Y is chosen from:
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R7 77 T Nr/ ~I N*~/* and wherein R7 is hydrogen
or Cl.6alkyl; and the left and right asterisks of Y
W(i)mi)hﬂﬂﬂii%the poi nt of attachnent a) either bEtTES004/015603
C( R2) =NO\R1 and the -CR3R4-, or between -CR3R4- and -

5 C(R2) = For rrul a l respecti vel y, or b)
ei ther bhet - an a or tvveen R4-
of Formul a \r spect [ veI ein’ any '

het er oar yl f Y can be optionally substituted with 1
to 3 radlc ’s chosen from hal o, hydroxy, nitro,

Cl. 6al kyl I koxy hal tituted , yI and
hal o- subs tu edlCl 6al k f‘Urthe ment
Rl is chose 1 1osoSs /~~adR9)

R8 R8 wheRein the asterisk is the p0| nt of attachnent

of RL with |SCGlOar CO4aIkyI
C2. 9het eroéf yyc0 kyl | jc - kyl C@@
C3_8het er kyI 0. 4a| 15

wherei n any aryl, heteroaryl cycloalkyl or
het er ocycl oal kyl group of R8 can be optionally

substitute one hre icals chospﬁ\ﬁrom hal o,
Cl. 6al kyi,r c%l_em ko /a.dbst PRt ed- al kyl and

hal o- subst' et ed- C1 koxy=~and any al kyl group of R8
can optionally have a nethyl ene replaced by an atom

W ROUB oS (L oSy A ShQ s 2 SO 2 MR B0 i o
attﬁé]ﬁﬁe%’ﬂ a{) i BéawRen Zég%ﬁéw(ﬂhlldand% BERKOXY or between —CR3R4— and —

hal o- substi tut ed-Cl1
C(Ra)=NQWlBs toif Fotnaala G1, rfmbdnmcyy or b)eithenbétecererORsR /eamtl W Ar

1S -C(OOH _Z is chosep from 7 \WO 2004/10330
bepyyepn 2%38;%1%60%‘5: PQ I{JR@smg tipgly; whereljn any ar}g or heteroaryl of Y
can be optionally substituted with 1 to 3 radicals chosen from halo, hydroxy, nitro, C,.salkyl,
Ci.salkoxy, halo-substituted C,_galkyl and halo-substituted C,.¢alkoxy.

In a further embodiment, R; is chosen from:

Rg S (@)
72 g '
. Rogr » and Rer )
R \/\l o e
%* Rg Rg

wherein the asterisk is the point of attachment of R; with W; Rg is Cg.1¢arylCy.
salkyl, CyoheteroarylCy.salkyl, Cs.gcycloalkylCy.4alkyl, Cs.gheterocycloalkylCysalkyl or Cy.
salkyl; wherein any aryl, heteroaryl, cycloalkyl or heterocycloalkyl group of Rg can be
optionally substituted by one to three radicals chosen from halo, C;.salkyl, C,.¢alkoxy, halo-
substituted-C,salkyl and halo-substituted-C,.salkoxy; and any alkyl group of Rg can
optionally have a methylene replaced by an atom or group chosen from —S—, —-S(0O)—, —
S(0),—, -NRs— and —O—; wherein R; is hydrogen or Cy.¢alkyl; and Ry is chosen from halo,
Ci-salkyl, C;¢alkoxy, halo-substituted-C,.salkyl and halo-substituted-C,.salkoxy.

In another embodiment, A is —~C(O)OH; Z is chosen from:
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*NNNY~~N* * NZOH Rs R6 wherein the left and
right asterisks of Z indicate the point of attachnent
whedimaessoe C(R3)(R4)- and A of Fornula |a or |BCT/US2004/015603
respectively; R6 is chosen from hydrogen and C1 5
6al kyl ; and R3 and R4 are both hydrogen. In a further
enbodi nt, Y |s chosen from phenyl , pyfl ginyl,
thié& hd fur amyl trer ei rN'\rry phenyl pyri di ny'I
t hi erﬁél or furanyis of Yis ofsi onal | y suBétltuted with
lto radi cal s chosen from nethyl, ethyl,
cyclopropyl, chloro, bromo, fluoro and thoxy or
whereY,is ph&n *R6 can*beaj# ach,ed,‘\a car. bon at m.
of "?‘% form 3:4- df hydro- | N i S0qUNAOYT N* 2-yI . *
anot her embodi nént’,’ Wis aRpohd or nBshyl ene; Rl i s
chosen from Rg / rS ~OR9 I RO /~~ and RO R8 R8 15
wherein R8 is chosen from phenyl, cycl ohexyl, thienyl,
3, Swlcéreiﬁt}lrtylleﬁhuﬂ yight @yeriskls offZ indicayecthe peint pf atgaetiment between —
ridinyl; wherein R8 can be optionally substjtuted

CRBYRS ot pLERTERMAIa o oderportiioAy: Bit PRRSF FETHpHdrogen and C.
6311(?};59((&:)%%#{? WeShoth Bﬁ"l)gr Oorret hoxy and nethyl; and RO

romtri nmet hyl , fluoro, nethyl,

chiia rad"urtliﬁi'tehwoyhrﬂﬁﬂ ‘EﬁMoserFYr@ﬁ@ihél&}d et NtiEendf addf@ranyl;
i nventi on inclu
whezein any pbery. ,'nyrl}imyé)rtbwgylwﬁqupﬂm r¥yis.optignally substituted with 1 to 3

radléa% ﬁﬁffs%g %@c@&i‘l eﬁ'xy[f' %glro&%%i/ lcﬁ‘lg}éq %}'on% o2 hta I%%fthy, or
wheré ik pREBER S ¥ah-beetdote@Xy h Gaben avhhyt ¥ 1 feriny/4-digaza B-

m no}-propionic acid, 1- (4-[ 1-(4-

isoquynellistexly| - 3-tri f | uor onet hyl - benzyl oxyi ni no) - et hyl ] - 2-
gf ??%@%ﬁ?%%%%h?%ﬁt W{snaebond of ?nregly)féﬁe 1 1chlhg>Sen from:
1- (4-cycl ohexyl - 3-trifl uoronet hyl - benzyl oxyi m no) - et hy
I']- pyridin-3xy hyl } - am,g@ proplonch@md
3-({6-[1-(4-CyglBhegyl;- uorametrRy
benzyl oxyi m no) - ] - 2 etLVTy’I pyridi n- /y’“l\r‘het hyl } - am
no) - propi onic acid, *3-{4-[
( Bi phenyl - 4-yl net hoxy| m no) et hyl] - benzyl am no} - propi o
nic acid, 4-{4-[1-(Bi phenyl-4- 8 WO 2004/ 103306
PCFWhBEiﬁGWi@EE&BB from phenyl, cyclohexyl thienyl, 3,3-dimethyl-butyl, pyridinyl,

cyc%/)lpgreifty{]ql ?‘Hﬁl?)pgie \tNEgrﬁ nngf 1o Io 13@1&%%&1&&% %gildtb 3 radicals
chosen from trifluoromethyl, methoxy, fluoro, triflouromethoxy and methyl; and Ry is
chosen from trifluoromethyl, fluoro, methyl, chloro, methoxy and ethyl.

Preferred compounds of the invention include: 3-{4-[1-(2-Trifluoromethyl-biphenyl-
4-ylmethoxyimino)-ethyl}-benzylamino}-propionic acid, 3-{4-[1-(4-Cyclohexyl-3-
trifluoromethyl-benzyloxyimino)-ethyl]-2-ethyl-benzylamino} -propionic acid, 1-{4-[1-(4-
Cyclohexyl-3-trifluoromethyl-benzyloxyimino)-ethyl]-2-ethyl-benzy! } -azetidine-3-
carboxylic acid, 3-({2-Chloro-6-[1-(4-cyclohexyl-3-trifluoromethyl-benzyloxyimino)-ethyl]-
pyridin-3-ylmethyl} -amino)-propionic acid, 3-({6-[1-(4-Cyclohexyl-3-trifluoromethyl-
benzyloxyimino)-ethyl]-2-ethyl-pyridin-3-ylmethyl} -amino)-propionic acid, 3-{4-[1-
(Biphenyl-4-ylmethoxyimino)-ethyl}-benzylamino}-propionic acid, 4-{4-[1-(Biphenyl-4-
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et hyl ] - benzyl } -azeti di ne- 3- car boxyl i c acid,
1-{4-[1- (Bi phenyl - 4-yl net hoxyi m no) - et hyl ] - benzyl}
WO piopaei3oé ne- 3- car boxylic acid, {4-] PCT/US2004/015603
1- ( Bi phenyl - 4-yl net hoxyi m no) - et hyl ] -
benzyl am no}-acetic acid, o _
Y ) AT P OAY b ke £ bR AR R Gimino)-
ethyl}behizylrazbtidioe-Graatoxlylio agiehry4-{ Bi(Bipheiyjtaxylnrethoayimino)-ethyl]-
et hyl ] - henzyl am nQ} - propi oni ¢c. aci d, ..
ben@k—ﬁx%ﬁm%ﬁ%ﬁ%?% ?%f&rﬁﬁleﬁwiﬁrwwxmm@thyll-

. r o . B - - . _ _ . _
BRI, i L PO gy i)
cycpénthjechr®ozylicadavid) G} {45f lo@i-Triflao@aiethyl-biphenyl-4-ylmethoxyimino)-

3-{4-[1-(3-Trifluoronethyl-bi pheny| -4 o
ethy}]-henzngRynaN-PropLOBIGAFLd. 3bé‘n yiSathenyl fussdivimpthoxdnyno)-ethyl]-
- - - ' QXY -Bi . - . ..

b R oG B e S bheng o methgvimine)
ethy3}-behzlyTand(if Jopr@pionicacid, 3-{4-[1-(3-Trifluoromethyl-biphenyl-4-

yl met hoxyi mi no) - et hyl ] - benzyl am no} - propi oni c. aci d,
ylmgth{)mn[nln(()zp.thyﬂ%gﬂé/}mrgn }-propionic acid, 3-{4-[1-(4'-Methoxy-biphenyl-4-

yimPEBEAHY AP hofhlibs PERDIATIAR: PLOR(PhénASL &
ylmethok jisané)reh ybcxl{&@m[zmh?}qsfd@sidm acid, By {4-f benThiophermyt-pr

opionic acid, 3-{4-[1-(4"-Fluoro-

bengylprmyno) £t benzslaning nproponisyacid Betdzbi-@nT kephesr Zl-3n
- . . d 3' g 1' 4' 5 . . . . 1
itlro el SRR R oz rminol SR RIS apide ST 1@ ooro-

bip%?'ﬁmyﬂﬁ;}ﬁlﬁiﬁﬂﬁﬁd)1e¢h}ﬂ}lbéhzyﬁn{i140}-f)ropionic acid, 3_-{4_-[1-34'-
1-(3'-Trifl uoromet hoxy- bi phenyl - 4-yl met hoxyi m no) - et hy
Trifljoremyetheyy-hiphemy!34-ylprethwixymiioo aethyl ]-benzylgminp } -propionic acid, 3-{4-

(-CHERDyirpmel ey Fipbi By grind -y ebiTaio) ook acie,

1-{41 {-62-[riliﬂ(ngoﬂétﬁﬁ%%&H?lthylm&h&a%ﬂmo)érh&l]D&anWf Yoz B 1R9-3-
ethyl | 1- {4-]

-benzyl }-" pyrrolidine-3-carboxylic acid,

cartioxylle acidf 1-§é biRInfluotvnpdieyiybiphenyl-4ryinhahg ynnw)-eByl]-benzyl} -
pyrgegﬁlgge%%c%rg&z)ﬁ/{giqqgﬁg :e {g:—[g Ir{gWﬂt&?&gaﬁyll-éigh&%}lﬂlylmethoxyimino)-
eth} -%gggibggim@%.;%a@d&;ib S8 Y3- 4 1od-MAhGR)-BiphényAd-d.
ylndethok yincinoypeh ] behiybdieing } -phopydnie ddid)@rHydroay-3e{4{1-{2-benz

_ylam no} - propioni¢c acid, 3-{4-]1- . T
i oS Ao RTINS hhenay oy AroBioReycih- (-[1-
@R D RS sbor o) ol rbensylaming) prppioniciacid, 3 f4,11-6-
Phenl-@idpheh-2- dfethox ¥infifto)-¢th¥P-benzylamino} -propionic acid, 1-{4-[1-

(Bi phenyl - 4-yl met hoxyi m no) - et hyl ] - benzyl }-pyrrolidine
(Biplenyb#Hybrethpeyimina)-ctipd J-enqzyl} ¢pyrrolidine-3-carboxylic acid, 3-{4-[1-(4-

PSSO 200 P AR AL o hophen 2.
3-tﬁﬂﬁdrbﬁlbtugr-mymg'r_nhﬁa)zMh?pgn%?mym.)ms} Bdploieaay] RAd-ppY4-

propi oni c acid, y&4- [1
Thivphenshyh2-3rfiorpmethiyl-berpyboxyirhipb)-pibiyl] yenxylaminediprenipgir peid, 2-

- benzyl ani - i oni id, 2- Fl -3 f4- .
Flugtiy 5 TR St eR BB e o oRy A i brheriing -
B A e R R R

bereyhyiijo} -hepmdy badi - H-busPhenyt-thaeplen- 3yln{ethdxyimino)-ethyl]-
1- (5- Phenyl -t hi ophen- 2-yl net hoxyi m no) - et hyl | -

9
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9 WO 2004/ 103306 PCT/ US2004/ 015603
benzyl am no} - propi oni ¢ acid,
wW®2q04A93Bed 4- Cycl ohexyl - benzyl oxyi m no) - et hyl ] -PCT/US2004/015603
benzyl am no} - propi oni ¢ acid,
3-{4-[1-(3-Fl uoro-bi phenyl - 4-yl met hoxyi m no) et hyl]-

eSO i RLP ety pporyinine) <

bengymﬂujmmonm)acai, Byﬂ4]- 1b(érElyd>mrb1pm=}1yb4qﬂmexhoxymnm© sethyl]-
Met hy

bentzyliamumirmfﬁ@pﬁw ath Bh{fﬁn@lr(44F1yP’fPe¥1%ﬂ<‘§Rrﬂ’inﬁ%‘)‘/l -BiPh§ =% enz

ey o BEAIN R il plopidhit duid, 3. (-1 (4 Methyl-2

tnﬂubﬁﬁlﬂ@th)dmlpi(m]yl 4-Q4lm¢th0xy1mnai)4ed1yl}3ben{zﬁl-anﬁno} proplomc a01d 3 {4-[1-
(2' -Fluoro-2- trlfluoronethyl bi phenyl - 4- yl me

4- F]\g)m gt)ﬂyﬁ thgﬂfhﬂ};y Q@ﬂ@gﬂc@ﬁt}yl] }aquulangnq}zlprop]omc acid, 3-{4-

[1- @2:]' F ! ?fc)gZ tﬂlﬁ'&hﬁ% IBE !e%);(l lmet oxylm o? s:thyl -benzylamino} -propionic

uor onet

acid) 3@y { 1af4-(303- mﬂheirhlybbﬂltgl)&trﬂluoromethyl benzyloxylmlno] ethyl}-
3-{4-[1-(4-Furan-3-yl - trlfluororrethyl benz ){onylmno
bengylaranedigpipniciseidy 3 {4l féFuprobybhite %rioalethy benzyloxyimino)-

ethgl;{bén%y} ko Pf)%p%rﬂc §01M| 3- ?? EFXJ 9&%&1@ 3“91) beefltzp%g(lqmmo) ethyl]-

am no

berﬁyl{aﬂmﬁ&} -firépioyitd atid) 34{4yﬂ1 (aemyidied WilSenslotitsdo)-ethyl)-

benzyl am no} - propi oni ¢_aci d,

bergylaminaj-propnisoicsd, B %Bn@rEm@@rb‘@hmkg}TWﬁ@pxuéﬂhw)}ethyll
benfyfga.gx?oa}lnf?rﬁﬁlohlc eR: (qgll\ﬁ%tg 6 i? (ﬁ {Eﬂy‘?&ﬁgﬁﬁ\ﬁ élpilenyl 4-

or OITE

yInetHex %) eﬂhgg) th( ]yhﬁéth%llqilaﬂnﬁo)ylirﬁﬁbhw acida Bl fA0)1=@L Ot lohexyl-

ionic acid ohex
3-taflworpmtyt-bensy rm@n):ytlhmblyzl ﬁhyid)en@ylhmqa} sprepipyic-agieh 34{4-[1-(4-

CyelafpheBobrb deranetipiiobenyltsagianing e 26, >
Brd]ﬁ(y hﬁ[m(@%clﬁﬁé’@'l @Qh‘ﬂu@l%‘n%thﬁ b‘{egzylcglﬁ’rﬂﬁfo? ethyl] benzg/lammo}

4-cycl dhexyl™-3-tri fl uoronet hyl - Benzyl oxyi'm no
prolp onhmczcyBa{ﬁ fol4- quzlommltxifﬁ trlfblorametﬁayl Hedzloxyimino)-ethyl]-

belyp'fa.m %} ent%f F}r {J?p{:la t(g-)élyclgﬁer;(Z}X Ifioti'(l Iug;o%@thy?t h
S ey e

tnf&o(‘drﬁetbﬂl—lﬁeﬁzﬂpxymhm()ydthﬁ] pyrldm 3- ylmethyl} ammo) proplomc a01d 3-({5-
trifl uoromethyl-benzyl oxyi mno)-eth ] B
[1- (ﬁyﬁ}lqla]pﬁ)qyb-? tg?‘lggogﬁ:ﬂ‘tyl gglilqyloxgm{l@g) e%ﬁy] -t 1ophcn 2 ylmethyl} -amino)-

e S LS TR PS5 M >

yln%lﬁy{lﬁ-ab‘nno) -propionic acid, 3-({5-[1-(4-Cyclohexyl-3-trifluoromethyl-

{ Cycl ohexlyil 3-trifluoromethyl-benzyl oxyi m no)-et hy
benzy oefwmaphetiay ;fmﬁ*ét’zhy Ity ﬂm}n%wm@mp éCldc?P -€{2-[1- (4 Cyclohexyl

S-Sy SrSFO SRR PO SO -Bhnadopropionis s 3- (-

[l-gt -Cyélehdkyl-3- ﬂdo?o-ﬂa%niy%x@/rﬁin@il%yi] benzylammo} pI‘OplOIllC acid, 3- {2

trifluoronethyl -benzyl oxyl nmno)-ethyl]-pyridin-4-y
Chisrongt[1- (4a>fypi¢byxxbf3otpnﬂunm;n Yltbengyloxyimirjo)-ethyl] -benzylamlno}

pro&)m(rﬁ%?gm/(? plr g%f%kﬁ g‘y ék%nﬁgg | Ox?iy?%nliz)_y_&ty? In]o)-%&lnﬁyi-ethyl-

yridifi 8- Pvfe f«éﬂéndﬁqetj barboxyhc acid ﬂz “Ethyl-4-[1-(4- plperldln 1-yl-3-
fI uoromst Ryl - benzyl oxyi m'no) - ef hyl ] enzyl am no}

trifluoromethyl-benzyloxyimino)-ethyl] benzylammo} -propionic acid, 3-{4-[1-(4-

10
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propionic acid, 1- {6-]
1- (4-Cycl ohexyl -3-trifluoronet hyl - benzyl oxyi m no) - et hy
wo keo2aewshy/| 30 PCT/US2004/015603
pyridin-3-yl met hyl }-azeti di ne- 3-carboxylic acid,
3-{2-Ethyl-4-[1-(4-piperidin-|-yl-3-
e e AR DB B G R MR deid, 3.
[1- (BG‘ZJMIbiSQO@ﬂleHfE@DBenzyloxylmmo) ethyl]-2-ethyl-benzylamino}-propionic acid, 3-

{4- &ly@gﬁycﬁé{elxé{} -3pn E » benz n}in{lcgl eq}?})ll] elg }lll]benzy g.nhl nlo} t}))(;"(g]plomc
acu“l gégcgl el 8ot x9Y§|n‘?Qﬁ6%J sa&%xhgﬁx@r@tﬁﬁ 26k bk Blabetidine-

propi oni'c ac
3- cﬂrb())é)‘l@KCicb Be{)dyﬂl (3-Oywdl stex y - Denifhydromythiyi-bejzy kixlgishihe Reth y - 2-
me%l benz I am no} - propi

er{zx eqoawgmcwgnH@‘rﬂo@ygbfémp/bmﬂweyle@%w ]
bené?"‘fﬁ“ﬁ*}?ﬁe?@l PhR@RPI S PoRufas v fo AL D (414

Cydleledxlyl B tri Ruororiethyl -bbreaytoxlyaninopEthpl] di:ymlnmo@dmdnzylammo}
cl ohexyl -3-trifluoromne

broBinoyichicy 1 th HIol-raRTIo b Ay DS BAL iy lemirie et 2a

cycﬁ({ﬁ%&%gll :B)grrl%ﬁnje?%etﬁ 1% e%%r?éé;l %énﬂhg?{%x%hgf? [1-(2-trifluoromethyl-

b1phéhy0}3¢q}lmﬁﬂﬁﬁwkmb@)nﬁhy@-ﬁbmla}mmoppmph(ﬁm acid\Cli- (4-[1-(4- Cyclohexyl -3-
1-{4-[1-(4-Cycl ohexyl -3-trif| uoronethyl - benzyloxy|
ethyLlp_qnﬁylp](ylgml@ -ethyl]-2-ethyl-benzyl}-azetidine-3-carboxylic acid, 1- {4- [1 (4

Cycgéﬁ?eé(yg’: ﬁrﬁ)%/th)ﬁlq{e I Z%/lg}(?}arlﬁf?)u u rﬁofre %ﬁhfi‘ erx?ZSfY afeu%ﬁ{edﬁ) carboxylic acid,
1-{bigherayd- [14(44:)“81’61{&9341313-Blhppber&@tbkgimlhﬁ)’léth&@-'ﬂeﬂ@}l}-ﬁﬁ&ﬂhlﬁ:m

ic acid, ohex

carbaxyjic ab@niﬂéd&l;lpm%y (ébcw}fpl]ele Eetyl-bengyloxyimiagkethsilne

ber DD TR - Bl G tiels vy pmety P qgamino)-

ethgmlzlﬂu&é%hiylﬁﬁm%}%ﬂa&aw héig, AG441-(4-LycbBesN0f@hbrdmethyl-
cycl ohexyl - 3- ét hyl benzyl oxyi m no) - et hyl ] - benzyl }

benza]paymdnn)eetﬁylj-a -fheorbdeydyil k-azatidihe-3-carboxylic acid, 3-{6-[1-(4-
Cyg’lg{lwﬂgl ?9{ g}m(l is?g/ygl ohe%b gﬁgﬁtﬂ?( Idlhby“aPoz ¥h(11)s(3/(iu%oqgl)2 yl}-
e S S S AN o e

1so{114in{>11ril=2{yﬂ} phopiatieacid, 33{4 [1-¢2- ’l[Inﬂmiretri&;Hyl biphenyl-4-yl)-
benzyl oxyi m no ethI -2-fluoro-henz
ethyla%eé\(%mn%exx;netgy%@m amige}-gropionig 601%/ 3;1 -41-(4-Cyclohexyl-3-

m@é d&g&g@ é‘fﬁlﬁ Tk hg%eg Jaé@,ﬁ*e@% emr/lo i )prsﬁalt;x lacid, 3-{4-[1-

4- GyélGh«{xy{ G‘lnﬂ)dcﬂoﬂ{bﬂxwlph&a}&) Ethyhdmeminonyymthmrzamyu ]-3
4-di hydro-| H isoquinolin- Eroplonlc acid

be@y{ml{lq} -prepiniq acidrloffet hiA- le%"é‘b{ p-tiflygrpmethyl-phenyl)-
eth%ﬁ@%xg!irﬁ%%?g%ﬁ%%ﬁgaﬁﬂy@uﬁ? N2 AR bRk R 2 EnPEN B 1-4-
Cyblbhé)lylll-@Eaﬂiﬂtﬂ]ﬁéhylp-laﬂiwhéneﬁﬁuhﬂok?lﬂ%?glm&ﬁ m}tdzemﬁe.s

i/; am no}-propionic acid, 3 ohexyl - 3

carbexyliclagisk dfvsthian; Iprqfh@mmmmunsls ird @heam\m gxtheexayples and table 1,
- 2-ethyl 25 benzyl am no}- propi oni c acid,

n f {4-[1-(4-Cycl ohexyl -3-trifluoronethyl -phenyl) -

The invention provides forms of the compound that have the hydroxyl or amine

group present in a protected form; these function as prodrugs. Prodrugs are compounds that

11



10

15

20

25

30

et hyl i deneam nooxynet hyl ] - 2- et hyl - benzyl } - azeti di ne- 3-
carboxylic acid and 1-{4-[1-(4-
wEymkabsig| - 3- et hyl - phenyl ) - et hyl i deneam nooxypet/iigiop4/@15603
-et hyl -benzyl} -azetidi ne-3- carboxylic acid. Further,
preferred conpounds are al so shown in the exanpl es and
o inf . , vi _
are b fisdinge, o o il O, A0 A0 thilish DRe B chenmicalor
bioEteRsi edl ttrah§foan @tiddk e Fomak dfahervorpramds biithe prasentasvention that are

rodrugs. Prodrugs are conpounds that., 11 WO .
reaitiomycsbist PhT R Eab DR BY Ide RbYSIgRESA Eenditiqns asgprodrugs of
¢ ¢ _ i st .
e AT a5 BB L ek A, s o

pro@fugh e heeoahndierefa Hydoxyl goapis doylasst todornt ha¢lativety labile ester
readily converted into the clajnmed caonpound,un

e
suchiay 8N 8 CSLET, @BH Hrms AYheTeATEARING GFQHRLS a¢ylated, &lfgﬁé? fAspoxylate
conpound nd.ar.e. W thi ! ] oo
s TRAURER A 20l RionS e bl ampioaiil o
parficiliidy Sus¥tptiblOtethyidsolfdy bpt@mbn nictabvlia enginadsi vel y
| abil e ester such as an _acetate ester, and faqrmos

wher €oamoantinef Earoujs Taor M jansaxist imfren ormeordn syblopnag-g. addition
sal%{quho Wg}cggﬁicgo%!op eangcgzﬁzgzﬁt h’gﬁéﬂe g?d%g#lggrgﬁfs}}r?éréﬁ{tf th€se groups can

als§ Y8 pRRBEt h Salt fbnhyel.rr,voirvamoﬁunmmm galopviaibpletals sk ysrtithium,

Conpounds of Formula la or I b can exist in free form
sodyumj pptwlwn,fcg}cmm,ezlgz_ orguEnesigm, onmixiprestheieef, Compounds of

rolBGASER B SRR RS o UGG ST LRI R P,

presen

f or My Rerfthe BmPOURRI o FoARhIE [£6r FHHal adyinihettielcahtsrsni e molecule,
as lithium sodium potassium calcium zinc or

vaniagropsicalisoners arermibsaingde Thépresatt inventipoaisel Sna9MpPagsss gudrgiomers,
la or |.b and their sal.ts in h e or solvate form

racsmatesy At FPIBOBIS R ATHPEISEEL WSRO (Re ROpE GHEEORs of

Fo%?lg‘ﬂ ?r ﬂan%lgd%/ ged?ﬁ’éfﬁc RS MREFER {He pFeseRTh@értioh Rndbifes cis-compounds,

ecul e rious optical isonmers are obtained.
tranreompp@men tind nientes dreradf's Sirpilarcopsidgresonspnlyl inmelagon to starting
racemat es,. di astereoi somers and m xt ur tgsreof..
TP O B TERETE SHEBH AGEAF UMpBNAlsA fopds fsymejioned above
i ncl ude geonetric isoners, the present invention

enmb Metbedsoirsl Rlenrpagenrical Comaasitiensfos drerting Jenmunqmedudatory
t herGadditiosism | ar consi derations apply in relation to

starting materials exhibiting azynnetric carbon atons
(o)

or Uheaompateds fdivamulada ppitin BB 81 B Phapmagsufieally acceptable
o oAU e L s SRS s
m%cglééggltgg)gcl)ﬂee@tiés[ 82 ek pleOds ihdicb@byraranbirRaddyin vivo tests of Example
6 and are therefore indicated for therapy. Compounds of Formula Ia or Ib preferably show
an ECsp in the range of 1 x 10" to 1 x 10"° M, preferably less than 50nM. The compounds
exhibit selectivity for one or more EDG/S1P receptors, preferably EDG-1/81P-1. EDG-
1/S1P-1 selective modulators of the present invention can be identified by assaying a
compound’s binding to EDG-1/S1P-1 and one or more of the other EDG/S1P receptors (e.g.,
EDG-3/S1P-3, EDG-5/S1P-2, EDG-6/S1P-4, and EDG-8/S1P-5). An EDG-1/S1P-1

selective modulator usually has an EC50 for the EDG-1/S1P-1 receptor in the range of 1 x
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salt form exhibit val uabl e pharnacol ogi cal

properties, e.g. |lynphocyte recirculation nodulating
w@emprosdes, for exanple, as indicated by the POT/US1000015603

and in vivo tests of Exanple 25 6 and are therefore

i ndi cated for therapy. Conpounds of Formula la or Ib

A bl RiI&aBly 1dssthads AM. tPalso h
1 (ﬂ%d% %E‘E% fﬁbgﬁgggts)s%% Elg%l%%OnMa escorrpoun ds also flas
an mm foir ons 61 Mot oﬂthcyoﬁlef EDG¢S kit revapters BREGIsSE Hbas'efz,elpﬁ)t, 25,550, 100,

preferably EDG 1/ S1P-1. EDG. 1/ S1P-1 sel ectiv
500ELI04 gl Ehigher th lg)sflagmormm@nl-c SpETERbe G IS IP-1

L e e s

their PG58/f&ldreor nixidobihal dﬂae’& EIRS1 B r&trofs aramtileast 100 nM or higher.
EDG 8/ S1P-5). An EDG. 1/ S1P-1 sel ective nodul

Othgs than jagsaping biligersivitg to theERGS1P regpplors, rEé%%ﬂt’ %er  felective
ageg}g %{1 e %i ?éenil&éﬂa} %@n@o 4t/egtc% Jh% g%?rgg% Qljc%ﬁﬁ)l%r process

or Rftiefteimabiased B E]DGVS@ IﬁMptdrt al so has an EC50 for
one or nore of the other EDEG S 1P receptaors that is at
| eas Thecompoungs of Eormulgfr or Iogee, thareforspusaty) ig the fgeabment and/or

LTI e e —
traﬂs@%gﬁ@@n 1,81 Bs deutd i@t chirdnit aéctioh @i céll, mibdustor |o€g& dlldebr xenografts

for one or nore of the other EDG S 1P receptors
or dglayedgrafefiwctiarp @rafiwessusthiogtdisease, @utonmune Aiseases ¥i g gheumatoid

i,.nd t to th S1P { 1
st e bEfRpRS MR ML O T B e T By P g
my3sth&$d gR9RNdiabetd ¢ 1 ¥r HQndBd didorder§ Sésbéih@ﬂ tIdr&ORE Svasculitis,

or actrvity nedi ated by an EDE S1P receptor. The
pera@igs lancimaosjolégmenmmomemveitb asroelasus,r@na@cm}élthalmepajhy, alopecia

the t t d/ f di
arc sl QU AUGE ST, 75 ARERS EUET P PR GS A gre
rhifriffi8 t]ﬁnétﬁqt%st Eﬁf}gﬁl ORtaRt AP hatif ?ﬁﬂaﬁﬁnﬁﬁﬂl &sé%%escdi‘ﬁlgﬁélﬁ' with

rejection o t1ssue or organ all o-" or xenogra t's

undurlytiey sbgaantgeadtions, Lerg:unﬂxmmgbtyfhowwé dsessehOsthnth diseaseor ulcerative
aut oi mmune di seases, rheumatojd art fll‘l tis,

colifiss iiARSiC 25BN %ﬂwéw Iyag injurys e lamspatory 1y fyry; wflammatory
glo'lfﬁggéllajlpxtnﬁlrg d;ltl?({g&sc d&osm éﬁmﬁﬁisalrﬂ{aﬁf’é acghahﬁi]lﬁ§ ahd Rftther

I sorders assocl ated therew
ecHae0ds idbinsatitibbs, pedonfhokio deraaiizl cutarfspoemarifessatiods ofre,

uveitis, psoriasis, Gaves ophthal nopat hy, al opecia
lmmuéalpalcdﬂﬁdﬁ’@ﬂw&qudlscﬁflﬂérlgﬂ%mﬂlﬁ@éh@@s‘ilseés"g keléath@mganethtls

t opi g
Ao PR S ST e uriBa bied: S myoserdjal infartiopy stoke, g
ischéYhlagrenat faflire®r He@SAEaGNsho6K) afalihaté EHbck UM e€ll lympt@mas or T cell
aberrant reactions, e. g. inflammtory bowel di sease,

leuRemins; infastigesdiseases, algc@xin shoek (e Isipdrantigen induged)eseptic shock,
ad&lﬁrqﬁpl&dtoqy §t§qm§.§§rgilr%)/né or %ral ﬁfu ct}/ofnsI nf lﬁﬂga tvgr{llyhelplat\l/t?s chronic

bacterial infection, or senile dementia. Examples of cell, tissue or solid organ transplants

include e.g. pancreatic islets, stem cells, bone marrow, corneal tissue, neuronal tissue, heart,
lung, combined heart-lung, kidney, liver, bowel, pancreas, trachea or oesophagus. For the
above uses the required dosage will of course vary depending on the mode of administration,

the particular condition to be treated and the effect desired.
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20 gl onerular injury, atherosclerosis, osteoarthritis,

irritant contact dermatitis and further eczenatous
wa@leoorabizvé ses, seborrhoeic dermatitis, cutaneoPGI/US2004/015603

mani f estati ons of i nmunol ogi cal |l y-nedi at ed di sorders,

i nflammatory eye di sease, keratoconjunctivitis,

My OC & b irford ,rtPQ EoRbolids of Féﬁﬁ\ﬁy}féﬁlﬁ RRS fdRiIGR cArdtet Y,

e.g. myocardial infarction, stroke, gut 1schem a,
cheraothbrappiparticalanty foe carcehcgeotheoapy, oftsoladitveriars, esth bedast Cancer, or as

cel.l ITymphomas or T cell 25 | eukem as, infectious
angnY-@ngRgeNIGagENtt oxj ¢ shock (e.g. superantigen

i ndu t [ £ j . ;

sy SRt Ao ot coBl viry BRI S thethie S@ministration
theyeqptiduldri condition ambe trediad dret thakffectfdesitadom gemeradesatisfactory results are

denentia. Ex |l es of cell, tissue qr solid

. a a : rgan
indigafersiol berpblaingd yysiggucally gt db‘b)h‘_&‘isé%ﬁsiog frogy ghaut 898&?-5 mg/kg per
3 I .
o ORI LRES) et i UL 1 5 e e
frodppuisdut Oppang teatut 1 0@migeconveniemtbpphaigistered; dor éxtamp®) in divided
above uses. the required dosage will of course vatr y
dogrspria fony timestarday s d redard def- Mukehla upid dosage figrms fof oral

L R i e
Fur t HEtig e ouhdeo tRvimalador 0 cdnsenadnéinistereal byt dnyedoaventional route,
useful in cancer chenotherapy, . particularly for cancer

in ppdigplenenrerslly.dpr exmpe.wuabs 8.2 @ the fymeefdablets 9g eapsulss, or
as ti- i ni . ' Il .
el 0P SRl Sl ER) P eafBaRAR Whidy, g
th@ i fIbticks] €ls, omtinbetsRatlch@b) orfin & AR bi HBuppdsiegy form.
treated and the effect desired. In general, . )
Phaamacsfitiel opmpesenstoomprisingiargmpatediot Forpwlalgtqilh éfree form or in
system.cally a ai ly. dosages .of from about 0.03 toQ .
PSSR ke PR o R 55T onn R 3 o philmepgca
actéptitIEcdrAE IS diRRATERh be $nhufAHARNS cohPeritidnalNBarRABL mixing with a
fromabout 0.5 ng to about 100 ng, conveniently
phadndoeiii¢adly edseptable esraendralilugm. di vi ded doses up to

f ' d [ t f Sui t ab [ .
dosagbhd Grmeonds o Pateibliih frobe S Bis Eeh frF Ecomp grin
plféﬁnacl:luﬁ@ﬁllgq%%@iﬁt%ﬁé s €otR IR Bk #ile, af REIICAIPHESS IR salts can be

ormul a can be adm ni stered by any
preganeccinta conséntional @anner angexttibic theaame otder af hgtivitlyass the free
exanple, orally, e.g. in the formof tablets or
copesties, or parenterally, for exanple, in the form
of inje ' [ : [ ‘ Jag-
c. g. "Ik Bdafe Pl eI gBlne THERENR! AREULRIRE prbvides:

creans,l o method forgraventihg ar gepip@sdidondeyrs bodiseasddmediated by
Phar maceuti cal conpositions conprising a conpound of )
lymphogites, ¢-8 sichap indicatedaaboye i sibipet in Pers ofuehy freatmenty which

mgtgngg @8&@1{5%5 %%lnﬁnigtgﬁ@ f.orkaﬂlsﬁlgj%ic?ﬁd é}fecﬁ% ngﬁntlo?asd)m%gﬁnd of

ar nac
Formula Ia or Ib or a pharmaceutically acceptable salt thereof;

1.2 A method for preventing or treating acute or chronic transplant rejection or T-
cell mediated inflammatory or autoimmune diseases, e.g. as indicated above, in a subject in
need of such treatment, which method comprises administering to said subject an effective

amount of a compound of Formula Ia or Ib or a pharmaceutically acceptable salt thereof;
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acceptable carrier or diluent can be manufactured in

conventional manner by mxing wwth a pharmaceutically
wa@emapovabs e carrier or diluent. The conmpounds BET/US2004/015603

Formula la or Ib can be adm nistered in free formor

in 20 pharmaceutically acceptable salt form for

examl £, A aSethdPfof 16l iRP BV Eontrot 3 c&?é Fatfﬁlaz@ e es1s ¢

prepared in a conventiohal manner It
splongbsimeelf-plaasphate {1 B)sne¢dmsed m@ogenemsp amu adshjedtin need thereof

h the f h
cop g hEATE Pt g sSBRE PSksb i G0t G obHoFh compound
ofF&%ﬁIlé e b 3P 5 PRkrTnabut f@aﬁflaécgﬁtaﬁﬁ%gﬂ&@e&v 25

| ynphocytes, e.g. such cate ove, in a
subj det Amethgﬁf_’oobresramhlgorembnmgldlseasbs mhdiated hlyacheo-angiogenesis

PRSP P CAb AT RE A SRR RRAFSS ok pibl e myeed thereof; comprising
adrﬁﬁﬁsrt&?rfg%tshﬁ%lu ﬁéc@&ﬁ@ﬁ%@tﬁlcﬁll? eftbctvl %ﬁﬁ)ﬁflt ofa %r@n S p§ Bf’flormula

for preventing or treallng acute or ronic tr
Ia mel]a@malphnnmeﬂ’acaﬂgIabcelpml’bleasahdheracﬁﬂ ammat ory or

aut oi ne di se(il g}ao as. i.ndi cated above, in a
subj &: iSempepng,a YB?UI%W To.rip dfepdorm onhiadihiapraagsytically

acd® fzefe' sﬁﬁ?orﬂgfﬂr'ﬁ'séﬁsei blﬂ?m&@euﬁ@'%ld g%ﬁlaﬁ%gﬁfé &étﬂs&stasmdlcated

a conpound’ o or nu
undﬂt&rMclthbml |y acceptable salt thereof; 14 WO
2004/ 103306 PCT/ US2004/ 015603 1.3 A net hod for
i nhi B t fARjaBRacesital 6pMPpositione &g lr aseh AN Hifometdpds as in 1.1 to

1.4§art])giv% g .ﬁ]sgﬁ)sgé g lg‘@'bj ec?{nﬁlﬁ(lﬁée% Eﬁpe r?ﬁ'or pharmaceutically

acdeptiblel sait If@'nﬁiii‘asﬁtbcﬁzttﬁlhl with 4 phéimiaceusidillyesdceptable diluent or carrier
therapeutically effective amount of a conpound of

theFl?fﬁlhul a la or Ib or a phar maceutically acceptable salt
ther

di Seas es Cﬁglgog{uﬁaff % éf%g@%t@?%u?{cgﬁ%g%tgétg salt thereof

forass aiha pesharitioh o@@bﬁﬂ%a@éﬁﬂ:aﬁé&ﬁlﬂﬂﬁﬁﬁ%ﬁudeﬁn any Hpﬂh@ ¢dethod as in
in need thereof, conprising admnistering to said

1.1ggBdj4edhove. therapeutl cal | y ef fective anount of a

conpaoynd o b or hatr mac cally .
cocbohRispBPeaRds B FaraiR 125r Ioangh e niRa SR SEt Wepolepative
ing?édiéd or hf‘ccfnﬁlﬁl%tlf)ﬁ’ WRNhOE.g! 4% A JANRLABE SHthéCRhsYe. %q unosuppressive
acceptable salt form for use as a pharnacelti afn,m e.dg.
or 1mnamyn<nﬁulathg agenth odsthesaritindiflemtreatbry agetes, elg. Tortthe freatment or

f3 har naceut | cal mposi tion, e.g. for use
pquﬁntW élﬂlot Ragig poutgor Ichroa}lcj_reieatloqorépngmtory or autoimmune
dis6RIFRY, bk agen?otﬁ&%ﬁe A&, £ dMARerlaflt Q1 dnB-prBtifef e L& For

or pharmaceut | ca
example the compounds of Formula Ia or Ib may be used in combination with a calcineurin

inhibitor, e.g. cyclosporin A or FK 506; a mTOR inhibitor, e.g. rapamycin, 40-O-(2-
hydroxyethyl)-rapamycin, CCI779, ABT578 or AP23573; an ascomycin having
immunosuppressive properties, e.g. ABT-281, ASM981, etc.; corticosteroids;
cyclophosphamide; azathioprene; methotrexate; leflunomide; mizoribine; mycophenolic
acid; mycophenolate mofetil; 15-deoxyspergualine or an immunosuppressive homologue,
analogue or derivative thereof, immunosuppressive monoclonal antibodies, e.g. monoclonal

antibodies to leukocyte receptors, e.g. MHC, CD2, CD3, CD4, CD7, CDS8, CD25, CD28,
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acceptable salt formin association with a
phar maceutical ly acceptable diluent or carrier 15

wo beradsoe 4. A conpound of Formula la or |b OPCEHUS2004/015603
pharmaceutically acceptable salt thereof for use in
the preparation of a pharmaceutical conposition for
CDRECDAs A0359fCIbRE, AT AP ifdhds: lotllrertlﬂmqurﬂ)rrﬁﬁg}é?o ry Spounds,
conpounds of Forrnula |a or be adm ni stered as

e.gt haecsmﬂbmaatblndmgmolem@e mym@'m lc:ast a portion jofi theteixtraceliutan domain of

as an adjuvant to, other dr

CTL AR BT nRBREEErOE < 2 pn p R SFERESITUAT Poytian e CTLAA Qsemaptant
theRd¥irlicih&Y dod Rt @TEA@%?&Eﬁ'seguéﬂce feqf C{TIT.QVFIE 2R} BE Yesi@hated ATCC

preventlon of al or xenograft acute of chronic
6862%) ec b mortany rtharc‘cfﬂ agrﬂaEAZ%iY 0 adhzesltonmmcrfcmlée inflitdtors] eigsLFAr1

a che IOeu agent, e. a mal i.gnant cel
antagqmyistyy @}m\# et gaaigne, v ERNL- 4@%@%@1&89&&%ﬁﬁeﬁmst8 ora
h&Hhoth i@ ab@nior b may be used in conbination with a
¢ ?c%ﬁaﬁ r?%25 i nhibitor, e.g. cyclosporin A or FK

506 By thif @Rmi ‘fdheﬂnbtlmra,pemlcgagenﬁ pamgentrany 4Befleth2rapeutic agent and it

hydr t)éet h{,]g\t} Parrymn CCl 779, ABT578 or AP23573; an
grv P HO }ng O i nmunosuppr essi ve properties, e.g.

ABT- S%W#mﬁﬁ%r corticosteroids;

cycl ophos azat’hi oprene; nethotrexate;

| ef | uhcum aei-estrogar, abant-andagaplespeelally in dw ddse of prostate cancer) or a
mycophenol ate nofetil; 15-deoxyspergualine or an
gonageipisAgepkssi ve honol ogue, 30 anal ogue or derivative

SR AR TS AL T cs e

nonoc ocy receptors

VHC, D2 ml@%buﬁ%tlv%ent,%lkm,a @Elzan aritﬁleﬁpastlc antimetabolite
2004/ 103306 PCT/ US2004/ 015603 CD40. CD45, CD58, CD8O,

or epk¢ngpmppvid; | i gands; ot her i munonodul atory
conpound

nhi bi. ndi
o 0P 3h K omncind rasRetrEARER AR b pRRR o BTSt S Fprotein or
lipfdTpydpitiiase abliNifN b flrfes: @ﬁﬁ-»acx_ll_%A%em@Ebrﬂﬁodnﬁ%‘ih compound which

extracel | ular portion of or a nutant thereof
indugeseedl (tlffelanmimn@mwssqgr otei n sequence, e.g. CTLA4lg

(for ex. ga?sk&grg TCC 5 686 9‘%. fI a, mut.ant thereof,
Y LOEB T AL USRI BiagPust: o g. LFA- 1
ant agv‘?ﬁ'aséy%look?@!\/}age Rhibitdr, %ﬁﬁﬁﬂ@ﬂih%hﬁe M6Whé deacetylase inhibitor,

ant agoni st’s or " VLA-4 antagoni sts; or a
a hepaamdsh intalpiéort(peveage hepardysul phatet cmgradanb’tenmghlélp&m aliological

reparenedRefproferaRga PARIGRS PORtelstans, S BiegRErdden
ubldiftidatibR {nhibitor, or an inhibitor which blocks anti-apoptotic pathways,

viii. an inhibitor of Ras oncogenic isoforms, e.g. H-Ras, K-Ras or N-Ras, or a
farnesyl transferase inhibitor, e.g. L-744,832 or DK8G557,

ix. atelomerase inhibitor, e.g. telomestatin,

X. aprotease inhibitor, a matrix metalloproteinase inhibitor, a methionine
aminopeptidase inhibitor, e.g. bengamide or a derivative thereof, or a proteosome inhibitor,
e.g. PS-341, and/or

xi. amTOR inhibitor.
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ii. an anti-estrogen, an anti-androgen (especially in

the case of prostate cancer) or a gonadorelin
W@QWMAiIEI3P6 i i i . a topoi somerase | inhibitor or BCT/US2004/015603

topoi sonerase Il inhibitor, iv. a mcrotubule active

agent, an al kyl ating agent, an antineopl astic

ant | A A0l ddimathSe BhitftoP! Alisti AAERGLRARS 1 a BmBOTRWAEh inhibits

targeting/decreasing a protern or Iipid Kkinase
theasstrogdnt productian pire0 thel donoérsiohiof i snbsispdsaindsateacdibne dng testo-

a further anti-angi ogeni ¢ conpound or a conPound_mhich
sterong e esirongland gstradinl gisenestivdn Predews iiekudes, but i not limited to

. > . . L st .

stc%ﬁ’sg%%ﬂegfaaﬂx 3;/1 aFrﬁeQ&Hé %&eﬁ%st%@@%@éeﬁfﬁk rdnc!l, in g%ﬁgﬁp 1oh steroids,
especialls b glieabithide asglethihidy, ppidoghacthmpide ariseane, testolactone,

% ooxygenase a bl sphosphonat e,
i nhibitor (prevents heparan sul phate degradat.i on)

ketokgnazple, ggozeie,fpdogele caiastrozelepnd Jeorsis: 1y ,bination' of the invention
o155 b 4FBIBSLES, ic D SR rs ity o

forl tAB trbatineht dfitiogMod REKRoBPYsitiveIORLR] ¢.8. redsinaysrs. Vil .
an inhi bitor of Ras gncogenic isoforns, e.g. HRas, )
K- RasThsrtenp Fadi-esyiogen” asmsedihgigiayelates sha sppeund which antagonizes
i ki bito e, L-744, 83 7, X, I r :

g febbd Bhroedisdh et ety lor BAE M el inefab TR fimitd to

taroXTRh! fukvedBim| faRixifehe hitPafoxifehe Rydro¢hlordddTBt dbnfiihdtidon of the
_am nopeptidase inhibitor, e.g. bengamde or a .
invatipy eampresing e elasnotherapentio pgerd adueheisian lantiesigegen igpyyticularly

: / » i nhi bi t or
usSigbi HisaBRnBteoy Bibison Fsrbebao el o i cuw

| nhi bi{eQErm BstlUSREoIAN 84 Dsddepdi® felites @ &g@ﬁwmewims capable
i nhibits the estrogen production, i.e. the conversion

of athibiting thethdelogicelsfentod shdmgetiiohermamds arskinoludss, dnbiseot limited
to ?stro e and estradiol, respectively. The term
to; icaldgmde. byt is not linmited to steroids, especially

at anepfABEn «L31Ra5RIAAE AN af Qgeﬁ‘?ﬁl;e"ﬁl? ﬁlcﬁﬂ@s, Hulis not limited to

particul ar, hon-sterords, 5 especially
abamlixgerebh mdpaberelinagetetehi mi de, pyri dogl ut et hi m de,
trilostane, testol actope, . .kefokonazol e, voroz

“ .. .K§ , | e, ..
f adr ob 1 FieReISPHsIs ! WhIbioE: #0564 Berol ipgiHiton QUG s Aoigimited to
RO A o-fi ROR oMk iR alfd B ESANEU MM o aftpRSthec jugat
toéd!lgcgh, |Yls a% érgomat aséﬁ(? nﬁﬁlﬁﬁ;or is part |€cu1li ara?g) Usef uf rugate
PNO4166 148 (compodureinA 1l &f WQItDTI8d4).ecept or positive tunors,
e.g. breast tunors. L o ) o
The term “topoisomerase II inhibitor” as used herein includes, but is not limited to
the anthracyclines such as doxorubicin, daunorubicin, epirubicin, idarubicin and
nemorubicin, the anthraquinones mitoxantrone and losoxantrone, and the podophillotoxines
etoposide and teniposide.
The term “microtubule active agent” relates to microtubule stabilizing and
microtubule destabilizing agents including, but not limited to taxanes, e.g. paclitaxel and
docetaxel, vinca alkaloids, e.g., vinblastine, especially vinblastine sulfate, vincristine

especially vincristine sulfate, and vinorelbine, discodermolides and epothilones and

derivatives thereof, e.g. epothilone B or a derivative thereof.
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The term "anti-estrogen"” as used herein relates to a

conpound whi ch antagoni zes 10 the effect of estrogens
w@roothessest r ogen receptor | evel. The term i ncledEE$2004015603

isnot [imted to tanoxifen, fulvestrant, ral oxifene

and ral oxi fene hydrochl oride. A conbination of the

inve , : :

an e anf PIEH R SR TR MRRRRAICE) PR b Susulfan,
chlorapatiucHntyctifphegthaogds ifosfampiep mefphalaniov eittasomes (BENY!. or

breagt tunors. The term "anti-androgen"” as used herein
Ghiadelatles to any substance which is capable 15 of

| nhi biyfel O, égin +ﬁ%s@19'aﬁ cBbbREt ﬁmp{degw R4RRlifhited to 5-

hor nones and i ncludes, but 1s not limted to,
flubtomedcil} eapiecieabinkh gemheitabineg oytaxdbine) fludazapans, Htid guaainesmethotrexate

herein includes, but is not limted to abareliXx,
and gdaledtttn and goserel in acetate. The term

"t opoy C| L nhi hishor " bn

put g i at oA B e URES ol ool HiSd o
caBopliatin,aisapiatio thd oxalipdainh. t he macr onol ecul ar

canpt ot hecin conjugate PNU- 166148 (conpound Al in |

W99/ Hhederay | comémpgfr frectipgdeaataisarofain prlpidikingse agiyity or

. L0 b ' Limit ed i : :

fulfiF A5 B Bk ot U 1ok nBRln i@ pof Bt to protin
tyregihé kinhsd dhd/drderinddanel/dt thieOnind &Maseinhibitors drigid kinase inhibitors, e.g.

ant hr aqui nones m toxantrone and | osoxantrone, and the

compawslsitareeing Heweasinzprankibive dee aghyity ehthssoideemalmrewth factor
term'mcro . ' oo e ' t ubul e
b B P g RS R 2 SR e AL O
heteRsdimelis)) She RistuldOéndottlibiggoth faotsa Rlsily & réceplitliokiad Kinases
and docetaxel, vinca al kal oids, e.g., vinblastine,
(VE&FR); the plataletrisriyed greavil fctertrecepidrs %REGFR); dhe fibroblast growth

oS R et S BRE b sk b2 R P RE TR udhe Tri receptor
tyfoSiaE RBfase Rnfly, BRUAIrLRPRr BrBSin@kidasd fumilyV@e ReefReptor tyrosine
17 WO 2004/ 103306 PCT/ US2004/ 015603  The term

kirtasé,kiyd KitiSCFRarpeeptor pxosineddnises membém of theesAbblamilysind dleir gene-
limted to b f chl.or a cil, .cyclo m ; ;
fugior bloditott & Ry AT Aoy Gt BRplel ek (BRC) A R family of
. ' oo ! o Tt Li e i
sefihe/ffOhink ir36s, nRBerfif HORARLSHE T AKTFARIFIR o PR3) kinase

famdperiof die F163)-kiraseirtlated kénase fanaithyg bndier membelarofitheneyclin-dependent

t hi qguani ne, net hotrexate and edatrexate. _ )
kinase fagmily (CDK) and anti-angiogenic compouncﬁs havﬁlg another mechanism for their

activity, e.g. unrelated to protein or lipid kinase inhibition.

Compounds which target, decrease or inhibit the activity of VEGFR are especially
compounds, proteins or antibodies which inhibit the VEGF receptor tyrosine kinase, inhibit a
VEGEF receptor or bind to VEGF, and are in particular those compounds, proteins or
monoclonal antibodies generically and specifically disclosed in WO 98/35958, e.g. 1-(4-
chloroanilino)-4-(4-pyridylmethyl)phthalazine or a pharmaceutically acceptable salt thereof,
e.g. the succinate, in WO 00/27820, e.g. a N-aryl(thio) anthranilic acid amide derivative e.g.
2-[(4-pyridyl)methyl]Jamino-N-[3-methoxy-5-(trifluoromethyl)phenyl]benzamide or 2-[(1-
oxido-4-pyridyl)methyl}amino-N-[3-trifluoromethylphenyl]benzamide, or in WO 00/09495,
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The term "platin conmpound” as used herein includes,

but is not limted to carboplatin, cis-platin and
woz@kiimsad i n. The term "conpounds targeti ng/ dep¢BESI004015603

a protein or lipid kinase activity or 10 further

anti - angi ogeni ¢ conpounds” as used herein includes,
wBordoS090kd e} {08, WRo B62YEIdundl e%@wltﬂ&%%s%%ﬁ%&d by M.

serine an redni ne |nase inhibrtors
Préwvareetal imQareiet Regearch ﬂ (19999 5P 2B, tbarRy &tuian gt al in Proc. Natl Acad.

decreasing or .inhi E)the act|V|ty of the epiderna

Scy bk yol- et - 14?@%1143/70@ of 08Pt o Z Giotiah i GanessRes: 58 1998,
32? 55T aﬁ{ipgr Mo d&éﬁﬁ'e F%xﬁ%lo%?é@atltl&{)gyf ';Fnc%leiﬁﬂ?”?ﬁ)m 21,

e vdscu grow it fac

199%1& WOr00f3nsos ama\w) Ba/SGSOﬂ,&r{g‘iéEGﬁBT debccnbed by M. S. O’Reilly et al,
tel et-derived wth, factor-receptors (PDGER), the
Ceﬁu@r 651t S 9Pk OS‘F‘HEt oflescabehbrMs X ﬁciiﬂ;l,‘/ of plp Cell 88, 1997, 277-
e 1 | N
255 AL 00 PSS I ae el s o g OF o

or biyti-VHGrdseptasntibadich ¢.g. RieMEet receptor tyrosine
ki nase, the Kit/SCFR receptor tyrosine kinase, nenbers

of t Hay antikedy ﬂSarmew infpct manerlongleaneibodigs ipglyclonabandibedies,
mlgﬁ%%ﬁatﬁggtal%% %/s 0 £b a?flea;t{iln'?arc?m b%l((ike' n;ﬁl%i%nﬁb&ﬁ{jﬁ%%nents SO

seri ne reoni ne e e
lowf astthey dlibit ABQesidedtbiolbgidal RBMitwr Pl (3) ki nase
famly, or of the PI(3)-kinase-related kinase famly

and/ drompeHes svhirh targst, dgerrase-on epehitidtactivitheldhe mdemgal growth

fac%%r rﬁéef??%r%apg& afenag Fmgl gclfq%é:qoug so i)rr]cggmg ﬁ)}:’ [%xiﬂ not g-nch inhibit
méhr€bNhe EGH fRbéptd thrssMeikittiis® FnhiB e, gCEGPQ‘é&Si'ﬁorV\EfBHQ ErbB3 and

target, decrease or inhibit the activity of VEGFR are
ErbB# ecbmldltoy EGIH)rcEﬁﬁJmhmﬂs ligandsitaziwhiclohavgrat duabudhehstingéfédet on the

B VR Tes g K groigaricu i g Sombplide: Bfei o
m&ﬂb@ﬁﬁapﬁfﬁﬁg&ﬁeg genepi(:m}e Ip@élﬁcmgdlﬁéalm WD obRADES e, Ef the

generically and specifica di Scl osed in WD 98/ 3595
compgundlef{ek- 39, or in EP 0 564 409, WO 99/03854, EP 0520722, EP 0 566 226, EP 0

T8 aB B0 O3k S SuTPhaV S B Wlarh BB 805 g9 fusss, wo

97%8@%3 8R4, Sspdc ORI o J%@?Q} ?agomgmh'fdg{x%géltdg'@ 358774), WO

anthrani’l'tc acrd am de der
962}3[98(4(¢Jg rdod‘;ﬁo)mdaZDyl &39)1111’(&)% 95?03@3?‘(0)@ edmpdunidiZMo051186) or
r

th | ] benzam de o g
PQJ(%B /98 s By RsHeAmA (’alﬁm? n&f%umabi HiesstriRe {14 f&n1(33, EKB-

6%%@%2%%%%@%@% BRdob> ol PiERs o

00/ 27839 pauntdls Brhich taaRt, Wdreadeltd Shibis t&%ﬁﬁlﬁﬁ@ﬂPIbGFM are especially
Prewet t et al in Cancer Research 59 (1999) 5209-5218,

cowomdw@ﬁh inthibif the DB eccemian, fe.g. AdkphenyBeipyrinadine-agline

14765-14770, Dec. 1996, by Z. Zhu et al in
deEé(?ﬁ%‘pepe ﬁe‘é"a@‘é‘é", 1998,

Compounds which target, decrease or inhibit the activity of c-Abl family members
and their gene fusion products are, e.g. a N-phenyl-2-pyrimidine-amine derivative, e.g.
imatinib; PD180970; AG957; or NSC 680410.

Compounds which target, decrease or inhibit the activity of protein kinase C, Raf,
MEK, SRC, JAK, FAK and PDK family members, or PI(3) kinase or PI(3) kinase-related
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3209- 3214, and by J. Mordenti et al in Toxicol ogic

Pat hol ogy, Vol. 27, no. 1, pp 14-21, 5 1999; in WO
w@®003/7638 and WD 94/ 10202; Angi ostati nTM descrdbes2004015603

M S OReilly et al, Cell 79, 1994, 315-328;

Endostati nTM described by M S. OReilly et al, Cel

bt S ARl U SR At 5150
esgially Vi(sE staensporire danivatieedidésslosedyin 0B 11@ye. @mmldbsidmn
cxXePIFE BB CRTRIGY BERF i UL boaleedls Beds- P Pagostatn 1
Peb?o%ﬁlt Amlo miofl! Rh@‘%f 8*%96'aﬁégc%%4§@t¢@%@y6f1§§%§ﬂto% S0

S
ong 8™ y & it the desired biological activity.
LYQ33pOUDES7MOch target, decrease or inhibit the

activity of the epidernal growh factor.re t.0

f ami |vr§weméygwpgﬂm%%@%%fa§ e. %oﬂ@f igomided THALOMID) and TNP-
47?ntibodles whi ch inhibit nmenbers of the EG- receptor

yrosi ne kinase famly, e.g. EG- receptor, ErbB2,

Er b B3Cafipoukids RrHidbtatpet, dectdase@r BHbiotheBChvityed i grotein or lipid

ands, or which have a dual inhibiting effect oz}t(?e
pheaz aamrewspnh@@emqfrphksma@w hritposphatase 2P TENAr&4DC25, e-g

ose . ns or nonocl onal anti bodi es
OKS‘E%%? nF%‘q‘gjagwgg%eg‘?‘h cally disclosed in WO 97/ 02266,

e.g. C&ﬁ olRIEidin@hiceoell ddferetiation pdeebsed ark, 4.89%retiléic acid, o-,
99/ 03854 EP 052Q722, EP 0 566 226, EP 0 787 722, EP

v—@r@%cm@ml OB0s5, wwﬁﬁwmw 98/ 10767, WD 97/30034, WD

97/ 49 0 97/3898 iall. J 7.

(o o PRiem GnopR YRR i Whas SRk Bl ik M8 01 Hiliced o,

%Q@E@&HH é@eﬂx% )ro@éuéxm\ﬂ&(m?&&mb@lbg valdedoRiBIeich 5-alkyl-2-
MLO5180) or / EP02/ 08780; e.g. trastuzunmab

aryleminpphemPicetic e(:ldxq: graigmethyég;:(a cl@a—@ﬂuor@mhm@ghengk@etlc acid.

569, 201 1. »E6. 2,..E6..4

6.3 Ghe @amhistore s iine RPN BRGherei el by s not timited
tolM§2H1 475t @ﬁH@P?Wx‘éﬁﬁlcﬁs“ FRI¥GTR @bevAsLRCcal.| Y 25

conpound5 whi éh” i nhi bit the PDGF receptor, e.g.

N- phefiixd temphisphosphomstestian aseddmremw acludes, bait g not hmlted to, etridonic,

i matinib. Conpoupds whic tar decrea e .or
cl@ckgmgctglpq;opip 8§m@r%p al orlnﬁéapp z&fg&r@mc acid.

fusi o*f'h?{egqu‘ﬁ{a%nﬁgl%talls &telﬁase mhlbltor” as used herein includes, but is not
N- pheny pyrim m ne derivative, e.dg.

limived forjollagdnPeBAaciaimeicind nonHpeliiEniaiié ithibiders Gemmyulmmbs
whi ch tarqget, decrease or _inhi b|t the acti vi .
dq@wet%qsm-g?fnﬁs@a@atm@h dopgrpeticqppibitgipatingasjat a’e%ltm%“y bioavailable

gt PR GrinBates Dbt TS RMCH Bes g g A19%

The term “mTOR inhibitor” as used herein includes, but is not limited to
rapamycin (sirolimus) or a derivative thereof, e.g. 32-deoxorapamycin, 16-pent-2-ynyloxy-
32-deoxorapamycin, 16-pent-2-ynyloxy-32(S)-dihydro-rapamycin, 16-pent-2-ynyloxy-
32(S)-dihydro-40-O-(2-hydroxyethyl)-rapamycin and, more preferably, 40-0-(2-hydroxy-
ethyl)-rapamycin. Further examples of rapamycin derivatives include e.g. CCI779 or 40- [3-
hydroxy-2-(hydroxymethyl)-2-methylpropanoate]-rapamycin or a pharmaceutically
acceptable salt thereof, as disclosed in USP 5,362,718, ABT578 or 40-(tetrazolyl)-
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famly nmenbers, and/or nmenbers of the cyclin-dependent
kinase famly (CDK) are especially those
WG k@unaspori ne derivatives disclosed in EP 0 2861/131)4/015603
e.g. mdostaurin; exanples of further conpounds
i nclude e.g. UCN 01, safingol, BAY 43-9006, Bryostatin
c Degif: a0 Y _ .
D a5 8 DB O W @r0/15530, or
rapalogs asdigélospdrei. g i VP 9810344 harel WQN1/14387 i g MARRS573.

( THA D), and TNP: 470. oupds ich target, . | _

decr da%¥° ﬁ}e GoRtROPRds ‘ffrfgmag@i Pfﬁ) Yr admypgiered in gonjppatiog with

he RS ./ i AR RI-R St .
o S e Rihn P b i mdrtepapeuti
thetapy adabegdswd the/e-sdmainestdred Bommmsnpisressants iminnnlernedudatoty, anti-

BB G b g e o
o B AOXUEENNE L ey Sl B . B e
emplofyed; onithe (dridtionR)eingetreatédcandisb fontal decoxi b or a

5-al kyl -2 15 ar i pophenyl acetic acid, e.g.. .
5- neﬁ %Cpé‘ilaeée “)éthﬁg% @r%onfa ‘b% PECSFILIRYEH 1AM Brfyides dpp et further
Ld. The term "hi stone deacetyl ase inhibitor" as
aspeét:
used herein includes, but is not limted to
VS- 23: 2VinethSAldédefiyedabant cemprisii HE0L 2R Bindstravieth, . Qic6ncomitantly or
. acid. The term "bi sphosphonates” as used herein
In §eARenGe 2 therepguiicaldy effgotive aan-fexic appyniehp gompound of Formula Ia or
i ' | ' [ roni.c
1 SRR Frecbld 80508 D01 IRl gL . pppproduions
anti-iflmintadryios chethathbpéicairdg e, adhidiatedrabode used
herein includes, but is not limted to collagen o
pept i0d dnPhasmpecusiael coptbigasiondogriantet, cemprisinga) o fisst agent which is a

] i .g. h t .
BT S——
acclptabléahlk athe an@BﬂtQ%ﬁoﬁ%d@?ﬁi 3l aP hMAAGSbAlessant,

_ BMBS-279251, BAY 12-9566, T or AAJ996. e term
immpgr@Roduigiply; angi-inflasmateny dishenethemapéuiidakyug,eg. as disnlosed above.

ljmted to .25.r ci.n .(si,rol.inmys) or a derivative
The iﬁlé PR OmRI° mégggg%]ﬁ &rd W?lﬁt?;%‘f)& pent - 2- ynyl oxy-
32- dqp¥ @rARBY-allMinistration” or “combined administration” or the like as utilized
16- pent - 2- ynyl oxy- 32( S) - di hydr o-r apanyci n,
her¢id-apemearit-tg aydomxpass administration of the selected therapeutic agents to a single
-40-.O roxyet hyl ) -rapamyci n and,

32(S) - di hydr - hyd ]
Pat%FBf’ @21% Fr'éirl fengdto i @5‘%& f(%ﬁﬂﬁ%rresaplﬁ%tnh‘yhlyﬂmfé jaFg not
necggcgrfgggf{dggﬁ%@é@ Bk shARFUE b adiBhisH A dnY &St HICLaHSirfe. O-
hy dr Ghy té2m( ‘tphdmoacyatidah yéhbidatice! "y upsdiasio ateahs b proiyCthat results
a .pharmaceutically 30 acceptable salt thereof, as

n or
frog b Balof FprEkiping oA @pore Vian onETElE iggredign{ andtipglpdesyorh fixed

and non-fixed combinations of the active ingredients. The term “fixed combination” means

that the active ingredients, e.g. a compound of Formula Ia or Ib and a co-agent, are both
administered to a patient simultaneously in the form of a single entity or dosage. The term
“non-fixed combination” means that the active ingredients, e.g. a compound of Formula Ia
or Ib and a co-agent, are both administered to a patient as separate entities either

simultaneously, concurrently or sequentially with no specific time limits, wherein such
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20 WD 2004/ 103306 PCT/ US2004/ 015603 rapanyci n,
particularly 40-epi-(tetrazolyl)-rapanycin, e.g. as
wale@aehased i n WO 99/ 15530, or rapal ogs as di SBADESIH04/015603
e.g. in WD 98/ 02441 and W01/ 14387, e.g. AP23573.
Where the conmpounds of Fornula la or |b are
adAGHTAtRHtDh PEAddsh&apdudiosily Sfectivé ReveRRBIe 2 compounds in the body of
i munosuppressi ve / i mminonodul at ory,
theypatient. The tattenalee gppiies ¢henktahlcherppuitei s thesadniivistipygn of 3 or more
dosag@ﬁg % t he co-adm ni stered i munosuppr essant,
AchyFIY 46t at ory, anti inflammatory or
chenot herapeuti c conpound wi Il of course vary
depending on the type of co-drug enployed, e.g.
wh e BGoddfol Priba2hl b Alng® of HleThDbHignt | W11 P LT, On

t he speci oye e condition belng
treatpgt ;ﬁ‘%nﬁﬁv&ﬁ[dnfblsd 1ﬁclﬁﬁ@ﬂfrg@.@§e% tw ﬁhB F&é@qrd‘n@h ®g0i ng
the present invention provides in a urt her

imgypempdulatorycorapoinds afthganvention. abldhe re@etmm @smjaed lt can be

nefRadty fnerpiesh (er oot e B EEPIR foramemble g gy Mg, thio or
caftRRP SHYIs, AVherOTHEE #reld@sifid in ke AR pRfdubiefSdvodd BREUADanted

dr ug subst ance, e. g. an lnnunosuppressan
paitieipatiomirdine acag:tlyns Gortvientiorfal protestiog grovps can be used in accordance

henot h ra eutjc . €. i ndi cat.e e. .15 6, .
Wi i e oot Ton” Cree w50 br 0. RO G i Porgtective
Gfahp@mfoagm @m@ﬁssn\wmlwlwy ariSERe U  of Formula la or

I'b as di'scl osed hérein, infree formor in

phar nEGamepeundalof Fornade &pumWhmhsﬁaistRsm}(ﬁh) anddR p9ndR 4 are hydrogen,
| east one co-agent, e.g nunosyppr essant ,
cap RERIFRARSE Y Presreg ding 36 il %hﬁ?&%m*ﬁas gragtiggh scheme:
chenot herapeutic drug, e.g. as disclosed above. The
kit may conprise instructioggg fog its admnistration.
20 The terns "co-admi nistratio or "conbi ned
admnistration" or the like asoutilized herein are
meant to enconpass adm ni stratdon of theOsel ected

tfk?a@pfzuti agent s if@,NamsgHNgl € pati ent )l@ nd-~qre
i nt ende 'g o’%@mde—t—apeat—ﬁceﬁ-t—ikew—nﬁer&q n ¢hi ch ~o"V*r
agents age not neepssarily adm nistered by the sane !

route of administration or at the same tine. The Reerm

"phar ma€kuti cal conbination" as used herein nmé&hs a

product that results 25 fromthe m xing or conbining

of FEtRvVand h
oSN 35, Spd RS Sty OB G380 Compouncs

ofifogheldilent be prbEreﬂfblyl’fbacﬁhg edompaﬂmdwﬁtbmla 2Beilisa cdhhpdund of
the active ingredients npound of For nul

foppulp B 1 the fgqugcea@@]qultabkéog@pq{e gamﬁhqult @;cg@ethgeh a sultable base
(e %aﬂgﬁ@tlarﬁlh%'iﬁ?ee f?lge%la}ﬁd a'gultteﬁ)?e xfeﬁ[lé]hé’ ge%t fé Q% 81u?rpﬁc§r5ﬂydnde).

The reaction proceeds at a temperature of about 0 to about 60°C and can take up to about 48

hours to complete.

Compounds of Formula Ib, in which A is RsOC(O)- and Rj and R, are hydrogen,

can be prepared by proceeding as in the following reaction scheme:
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"non-fixed conbi nati on" nmeans that the active

ingredients, e.g. a conpound of Forrmula la 30 or |b
W@em4a03306 agent, are both administered to a papCENR2088£015603

separate entities either sinultaneously, concurrently

or sequentially with no spegific_time l[imts, wherein

such 21 WD 2004/103306 P 64/ 015603

admi ni stration provides therapgutically ekfeci,ve

| evel s of the conpounds in tie body of h patlent

The4ba ter als app| cocktail thara theRz
' ﬁ'(EqQ %u@mg;\emen& o, /)\

N@thods for repa}lﬁgaﬁpnpounds of the Inventi oWWThd Ri
present invention also includes processes for the

prepar at®on of i mmunonodul atory conpounds of (e
invention. In the reactions described, it can be

oot SRRy 2 Bhim ERF 18 o B IPPEORRBER a0cl@! Compounds
of B6@MNE | cHMIY Srepiies By ?éa@tu‘:ilj%ﬁ téBpbund Jf femiulDahvifhr Debiggound of

to av0|dthe|r unwant ed participation in the
formada 3 ioths pr@gmpeqftal scurtable pqﬂwt; de-zrgethamlpanddhe like), yswithble base

.accordance nda ctice r

(&SRR 3B 0D BT g1 ong S Bl SR romariae
Th&r&idAsn ngbcgcg%'ﬂ h @engb%ﬂn%td Pbout-baB I%bWt' YC ahdl caPfaRe up to about 48

1991. npounds of Fornmula la, in which Ais OC(&
hoanmsdo R3mplett. R4 are hydrogen, can be prepared by

proceeding as in the follow ng reaction schene: 15

RS0y Z O (3) 0O°Y"Y ™ ~W 1) Et3N, MeOH/~ ~/ O

R~ RS0 Z Y-NO-W R IR 2) NaBH4 R2Z R2 (2) (la) in

whi eldditjoral Processes foxlreparingEompennds of éhq H@enﬂfm

TR YN T Y MY T —
SN s B Ry M ASHIC Pofod vis
phsmaceiticallip aseeptable inorganic or organic acid. Alternatively, a pharmaceutically
acceptable base addition salt of a compound of the invention can be prepared by reacting the
free acid form of the compound with a pharmaceutically acceptable inorganic or organic
base. Alternatively, the salt forms of the compounds of the invention can be prepared using
salts of the starting materials or intermediates.

The free acid or free base forms of the compounds of the invention can be prepared
from the corresponding base addition salt or acid addition salt from, respectively. For
example a compound of the invention in an acid addition salt form can be converted to the
corresponding free base by treating with a suitable base (e.g., ammonium hydroxide
solution, sodium hydroxide, and the like). A compound of the invention in a base addition
salt form can be converted to the corresponding free acid by treating with a suitable acid
(e.g., hydrochloric acid, etc.).

Compounds of the invention in unoxidized form can be prepared from N-oxides of

compounds of the invention by treating with a reducing agent (e.g., sulfur, sulfur dioxide,

triphenyl phosphine, lithium borohydride, sodium borohydride, phosphorus trichloride,
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(e.g. triethylamne, and the like) and a suitable
reduci ng agent (e.g. sodium borohydride). The

WO e@ati006 proceeds at a tenperature of about Op¢DUSIHOUO15603
'60C and can take up to about 48 hours to conplete. 25
Conpounds of Formula Ib, in which Ais RSOC(O- and R3

m@mld%ﬁﬁ@hiaa)% QGGilable FRA PG SIStk V% cBOREERIL RS o Saqueous
he [ 'oWwi ng reaction scherre 22 2004/ 103306

dlomﬂ usmewmmo30°®5q/ ZORARER2 (3) R O~" Y\
( 4) %‘}%Elg ﬂNerwl\é%g% ca\/tMVeYcNoxE&o%f; Sé@ngg\\{?gtlgg 5%“,1&? %(ggal%le_dm b)]/' methods
kndigf tonﬁgsef&rorﬂa&&ukm hBhARPVE, , for FRREHP qétau@iee%%mr%t hL., (1994),

can be prepared by reacting a conpound fornu
Biaoirganicearcidvipdiomel Gherbistrp Latitrs, \Boli 4, it. 188§)r o axanmlé, appropriate

ui t abl solveg g_e.tl;, met hanaql andthel| %,,a . .
PTOGTHES P} B Bigp@re 208 BFCUPE £ AP Hydtized compoyndeot|t Gyentiqg with a
sulﬁbi%LUaI'B%m atfn%da%&'ltr(g aqelnﬁcgﬁ&cgelkgrﬁg?daﬁg&ﬁ?ﬁd)%% %Had{ﬁ)rophenyl

The react’i on~“proceeds at ure o ut
carbdroite, o6 0€ ldke)l can take up to about 48 hours to

conpl et e. Addi ti Processes for Preparing
conpé’a%a@eigewgvmféﬁ? OTPOUAdE Bh6 dRENEPH E3be made by means

kndwY &thd ﬁ%n%@aggﬁﬂ%@g’t.a @ a)'i/’l'&é‘ﬁ@&ﬁ H&ﬁ Sﬂlel:l?n ques applicable to

accepta e acl It1on sa reacting t

thelvasatioh of provdctihh graupspndithdirweihbva caxphafdmdemﬂ"IWaquene “Protecting
acceptabl e inorganic or organic acid. Alternatively, a

Grostes imREGARG EBIMry s Cegitiont oY deyand $915nInsa 1P9%f ~ 2
CO”D odhdd &¥nt PYedit' &K‘c&%e‘{foﬁ%}{l ef;a%]& ok Btmed
8 P

ree acl ormo e conpound

duxmtgﬁthepﬁﬁuss ¢fahd invasismp baddieatésn@leg My ate). @mimes:of compounds of
base. Alternatively, the salt fornms of the conpounds

thedirre&entemvm@ntcm he genvepienfly prsppeed bugpqigstalélaattm muhe
startln i nt er medi ree i r
e B bghe PR BB BT Y G 1458 % HlSf RfRuBlpturan or
melanelr epared fromthe correspondi ng base addition salt
or acid addition salt from respectively. For
Compounds of the invention can be prepared as their individual stereoisomers by

reacting a racemic mixture of the compound with an optically active resolving agent to
forma pair of diastereoisomeric compounds, separating the diastereomers and recovering the
optically pure enantiomers. While resolution of enantiomers can be carried out using
covalent diastereomeric derivatives of the compounds of the invention, dissociable
complexes are preferred (e.g., crystalline diastereomeric salts). Diastereomers have distinct
physical properties (e.g., melting points, boiling points, solubilities, reactivity, etc.) and can
be readily separated by taking advantage of these dissimilarities. The diastereomers can be
separated by chromatography, or preferable, by separation/resolution techniques based upon
differences in solubility. The optically pure enantiomer is then recovered, along with the
resolving agent, by any practical means that would not result in racemization. A more
detailed description of the techniques applicable to the resolution of stereoisomers of

compounds from the their racemic mixture can be found in Jean Jacques, Andre Collet,
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20 exanpl e a conmpound of the invention in an acid
addition salt formcan be converted to the
weoooraepoendi ng free base by treating with a suPeEDE®04/015603
base (e.g., ammoni um hydroxi de solution, sodium
hydroxi de, and the like). A conmpound of the invention
SatnlleiH WHEn 3¢HhSH Aers, S8 bmb RS BERARRIRENYEHS Fil1ch hddons, nc.,
corresponding free aC|§lgy reating wth a suitable
198kcid (e.g., hydrochloric acid, etc.). 25 Conmpounds of _
the invention in unoxidized formcan be prepared from .
N- ox il 8EmpRry,; é*&ﬁs)ammgwf Hosmulads onih ean bsymadedyt ¢ prgeess, which
invMlel: @ reducing agent (e.g., sulfur, sulfur dioxide,
triphenyl phosphine, |ithium borohydride, sodium
bor olfg)drdaditng pbaaphakius formuth? or # deth 2DnWourd 04 fkRBIBOH and
PCT/ US2004/ 015603 tribromde, aor the like) in a )
sui t 4B eptionatly canypainga synpemd of ghegnveption difora phagmaceutically
au%?ﬁgg%hh.aqueous di oxane, or the like) at 0 to 80C
odrug derivatives of the conpounds of the invention
can lfe) pptaprailedoierting Hsutisforts O wBoimpolndosfah©nventbn@rayhon-salt
skill in the art (e.g., for further details see
formauinier et al., (1994), 5 Bioorganic and Medicina
Chem . . . . X I . ..
appr 831 PRiERY Bt an o dh e S BRI ne invention nto
a ph@adeiticdBy heptabieentind; of the invention with a
sui tabl e carbanyl ati ng agent (e.g.,
1, 1- 4ey Peiigrallk pprevartingacNtaxidefarm of p spmpeund efghe mykntion to its
un&)aaigg&]% ., or the. li ke): Protected derivatives of the
conpounds’ of the invention can be nmade by neans 10
knowrft ?ﬂdﬁ@ﬁﬁ ré@blvaighniadividi4l sbmeroftd@nifound Of the invention from
detail ed description of techniques applicable to the
a ks ofoporérspr ot ecti ng groups and their renoval can be
found jn T Greene, "Protecti.n G ou i.n Organic.
chom(8h Pytontly Cofiasa hOTHRTNAIPE cmpuad ot hethgetiion into
pharBdfeutCAIPALBAEb R prédife BEGRANE, dgdvent i on can be

conveniently prepared, or fornmed during the process

of t ) pptiarally conveangaprodnesdefivative oftayabngtonad of the invention to
. F&grates.o conmpounds of 15 the present invention can
its Ban-@efiNALZe LIy prepared by recrystal lization from an

aque%‘s%/f&fagft‘iﬁé ;grgaﬁén\éﬁfb’fﬂ{g Krth mateHialds Hétgpfaﬁléicﬁr% ly described, the

sol vents suc di oxi n, tetrahy ur an

corGporpus artsknofvntdrean by prepaed aaaloghslyoanaheds kadwntifitlie art or as
.individual stereoisoners by reacting a racemc
disgioged indhgExamplesbgrpigafier- wi t h an optical ly active
resoleyi ' f1di [ .S I.C
compotiend sREGm f &0 PR o el SRS E Ry
reprd¥entative of methods for preparation of the compounds of the present invention, and

that other well known methods can similarly be used.

EXAMPLES

The following examples provide detailed descriptions of the preparation of

representative compounds and are offered to illustrate, but not to limit the present invention.
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optically pure enantionmers. While resol ution of

enantioners can be carried out using covalent
W(oilzﬂfame@rrerl c derivatives of the conpounds OPCT/I82004/015603

invention, dissociable conplexes are preferred (e.g.,

crystalline diastereonmeric salts). D astereoners have

di stinct physical properExamplelg., nelting points,

boi |'i ngl f?h:l! gZ-lﬁﬂfu Qinllét 1%ipheh§4- lr}{éthg i )et
can 25

these dissinilarities. -bengyldingsi ejregioRicaciian be
separ ated by chronmat ography, or preferable, by
separation/resol ution techni ques based upon
differences in f- ubi | | ty The optically pure
enanti omer | S eregd, along with the

resol ving agent, by amy ti Cﬁ| means tg% woul d not
result in racem zation. f i dcription
of the techni ques applicable to t he ol ut jon of

stereoi sonmers of 30 conpounds fromthe th @ acem c

m'xture can be found in Jean Jacques, Andre_£ollet,
V\? 2004/.1033Q6, ,PCT/ US2004/ 015

Ena

R TR SRR T i B s s
ﬁ:or los@mtnﬂuﬁ%methﬁ%ﬁzyl Hyt%ﬂ%ﬁ (tl I'éﬁ) fAIORRH 'B?Sth@iddltlon of

mula la or | b can be a process
acqtln‘aald\(éé)S ). (T miztiee isrstjrrad empmunnipcnfatdr@ fcmjl }mufs Gfted

corlgsxmlaé?d(, %ﬁng;%alH{&]% Wg{i}@%gag# cghlglq % !]ggz@pﬁﬁ 2%)9}1 %té)Xc in hexane) to
s IUERI A LRI FLon S AL BB ey oxime s

an bib [ MSn(:ES$aiS$ 1 (MB1l]. 10 (d) opt| onal 'y converting an
unoxi di zed form of a conmpound of the invention int

phar dsEgtiTecaSi - demednd PRews)-etBanquie)0 e higres? g luotomethyl-

ARG P0G NG 655 ) SHORIOT il s

(0.066qg)|avd BF @req) irddyi THR IS Heardat 1606 °ca1mmmum fof 30 fenutes. The
invention from 15 a m xture of isoners;

resgiting aﬁmurfg/IS@élﬁtﬁérWhn@t%q@ﬁLwhpﬁb withsgec %ge emaalcdayer is dried
ovérrﬁaagav Ag%érr%va e%rgtlcﬂl tlge r?%;m t%l gﬁli })i @%ﬁ%p:h{ gto%raphy (30%
Et@A@dfh&aﬂ@rtb gilel 1V@1 @idr@(ﬁ&!mlﬁh%ﬁf efhdforieIE M MibrbMethyl-
biphenyl-4-ylmethyl)-oxime as a white solid [MS: (ES") 400.1 (M+1)"].

To a suspension of MnO; (10 eq) in dioxane is added 1-(4-hydroxymethyl-phenyl)-
ethanone O-(2-trifluoromethyl-biphenyl-4-ylmethyl)-oxime (1 eq). The resulting mixture is
refluxed for 10 minutes. After filtration and concentration, the residue is dissolved in MeOH
and treated with B-alanine (2 eq) and Et;N (1.5 eq). The resulting mixture is heated at 50 °C
for 30 minutes. After cooling to room temperature, NaBH, (3 eq) is added in portions.
Purification by preparative LCMS results in 3- {4-[1-(2-trifluoromethyl-biphenyl-4-
ylmethoxyimino)-ethyl]-benzylamino}-propionic acid; 'H NMR (400 MHz, CD;0D) & 2.28
(s, 3H), 2.75 (t, J= 6.8 Hz, 2H), 3.26 (t, /= 6.8 Hz, 2H), 4.22 (s, 2H), 5.30 (s, 2H), 7.26-
7.77 (m, 12H). MS: (ES"): 471.1 (M+1)".
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its non-derivatized form 20 Insofar as the production

of the starting nmaterials is not particularly
walemanoizedd, the conpounds are known or can berP@I/EpBENECIS603

anal ogously to nmethods known in the art or as

di scl osed in the Exanples hereinafter. One of skill in

the art will appreciate t Héxample 2above transformations

ot her well known net hods gapiosicatidarly be used.
EXAMPLES The fobl ow ng exanpl es provide detail ed
descri ptions of tthe .preparation of representative
conpounds andH&re of f i illustrate, but not to
limt the present inven > NV -

PCT/ US2004/ 015603 Exanple 1 3 {

1- (2-Trifl uoronet hyl - bi phenyl - 4-yl nmet heX

- benzyl am no}-propionic acid ~O~ HO v N, O CF3

5 To a solution of 1-(4-hydroxynethyl-phenyl’)-ethanone

(1 eh niimtumaoﬁr&aminoi—&-e@dljbmzonitrile (5 mmol) and water (10 mL) is placed

O chl or 3tr|fluororreth dr oxyl.anm ne
in ik G A PRE AN TP Uit heasts B RS C s artd
hy&x‘&hloﬁ@ %cﬂ‘(’ftz%ﬁ) isSd@dd srlé\ﬁﬂr "ﬂﬁerr%ﬂﬂ bEmP s iérd@ssBRrEd ﬁce (20 g) is

hours. After concentrated,” the residue is purif
addel amnhe:tmmwmtmgnaw a( G’@%sﬁt@nec-&alhbathn :3)] theastitfbdgnm(mre is

d h
adé%f 343041}{;,{9;’ o sgﬁwp{ wrﬁs ?%ﬁ%%q%ﬁn ‘gagon%%mk)e diopviise. The mixture is
stlﬁr%% (ﬁé or %gﬁnré&ﬁé#\mﬁ Ecé]%t; @o@?ﬁ%ﬁ%ﬁzﬁm acetate in water is added to
adﬁ)s(t‘ﬁepﬁltomuﬁalt rifluoronethyl- benzyl)- OXI ms (1 eq),
phenyl boronic_acid (1.5 eq), Pd(OO\cgl ,
phos pgRiafePaRigLHsk, a(mvmfe@é orgraloxme r@a)hyriwcaloyldv@ mmol),
AR PGB SR g S

actthiel2 O finfiel) is Prepadédyand 3 doaleto 0%C.dried over Na2SO4.
After concentration, the residue is (Purl fied by colum
chr o@q;grxélpﬁpf @Iga(}i;@zomum salt is slowly added to the above mixture. After

addition, the mixture is stirred at 0°C for 1.5 hours, treated with concentrated hydrochloric

acid (4.4 mL) and heated to reflux overnight.

The mixture is cooled to room temperature, and extracted with ethyl acetate. The
combined ethyl acetate layers are washed with a saturated aqueous NaHCOs, brine, dried
over MgSQO,, and concentrated to give dark oil. 3-Ethyl-4-formyl-benzonitrile is isolated by
column chromatography (EtOAc/Hexane gradient).

To a solution of 3-ethyl-4-formyl-benzonitrile (1.7 mmol) in ethanol (10 mL) at
0°C is added NaBH, (1.7 mmol). The mixture is stirred at 0°C for 0.5 hour, 5% citric acid (5
mL) is added and the solvent is removed under reduced pressure. The mixture is dissolved
in EtOAc (50 mL), washed with saturated aqueous NaHCOQ3, and brine. The separated
organic layer is dried over MgSQ,, filtered and concentrated. 3-Ethyl-4-hydroxymethyl-

benzonitrile is purified by column chromatography.
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Et OAc in hexane) to give
1- (4- hydr oxynet hyl - phenyl ) - et hanone
wW@2(02463304 | uor oret hyl - bi phenyl - 4-yl et hyl ) - OXP@EUS®0€015603
white solid [Ms: (ES) 400.1 (Mtl)+]. To a suspension
of Mh02 (10 eq) in dioxane is added

1-(4 h )

5 (3OO P e RSt RaBOREIs (.21 i ry THE
unéxt)N; i bédedasethyll mgnmmmwremnde @3 Iﬁefdm:mEG 0‘ Mrin ]:l(ibthyl ether). The

mnutes. After. filtration and concentrati on,

mixiyzg igheated tafiefus pyeraighh Neeamixtyrsds ¢qoded é%pqﬁptrﬁed HCl (10 mL) is
ad&e% h%‘é for& a? QQ&ra%EE(AggE%ﬁ{Cé 5&1‘8&3 omb-m&l Et%zgt lta#'&g are washed

ure IS m nut es

mmcyahlratgd bqueboONRHETR ahd btine, Tidadigdni¢ Fayerl)s separaéd thi-leldm)ver
portions. Purification by preparative LCVS result
MghOy filtpred ang cencenirated-oFes Hyfle proghey(3-ethylst- hydroxymethyl-phenyl)-

et S BBt R I Yol Bk R, o 25l o
HZ ZIF(D a sodutdéh dftl- (3Je'th§il ﬁhbﬁoxﬁh&thyﬂp&ﬁyb&ma&b&e 1563 @ methanol

7.26- 7.77 (m (ES+): 471, 1 (M) +,
is @sieﬁi/\é )msﬂo%trﬁlwm bmsléfblxdmﬁxlan@n%(lze followed by the

adcf'ltlélil ﬁ¥ ﬁe 1& ag'%ﬁgb %9 l Searﬁrhlrxlﬁ%flij ng gﬁolo(r:rp %(r\rjnz | a%.u% fn} {%hours.
Aftddconcehtritiof, %eN@%l@ifegls Pufisd ¥y b‘cﬂﬁmﬁfchromat dgraphy (30% EtOAc in
4- am no- 3- ethyl benzonitrile (5 wat er

hexang) tosgiyt bé2gthyl-A- la/dquarswtlefdmhgpé)ﬂethmomeé? fﬂagy@ohee;yl -3-

wifliRsp By PN me B 50 ol pASSES R LR s t er st
of t hgy $Qlshéhsich sHiMAOL m@deq) if@okAfe i9hdded 1- @déiﬁg f)—g?dh:oxymethyl-

the tenperature is kept at OC using an ice-sal
phdiy1}-¢tbammmie (G- cynlodtey 3 itflucardnethykbaaly)taxame ¢F eqodThemesulting
nitrite (5 Ln wate .5.nm), dropwise. The . .
it et L iy 24T S iona soTAPHAS eTR RNt
dlsgf)ljvgdsf ?f %gﬁpﬁﬁﬁ%&g@gﬁf@{aﬁ%ﬁn&]&a@? pgnrda]?téﬁgfg QS OThe resulting
mlmuxdf lsrheatedﬁ af $0°GefbridX inimutés: | Aber cbyhillglmfrbmmtdﬁpéﬁtu& NaBH4 (3 eq)
hydrat ed. cuprjc sulfate

is %flﬂefl i @011191151 5Pqﬂﬁ9?§wlah>apr§p§ratlm LéMS}‘feS‘é}EﬁdP 4 ac@r@tcéohexyl -3-
tnﬁ@& ﬁ?@bﬁ)?é@ﬁfb&g@% eth?nﬂ c%tﬁyll g Sﬁ%\ﬁl}&}}g&%%ﬁ]tcm@h H NMR

(4@1310&1@: DO &.1.2¥ (t3H), 1.45 (m, SH), 1.85 (m, 5H), 2.28 (s, 3H), 2.79 (m, 4H),
2.95 (m, 1H), 3.36 (t, 2H), 4.31 (s, 2H), 5.26 (s, 2H) 7.42-7.68 (m, 6H). MS: (ES"): 505.3
(M+1)".
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addition, the mxture is stirred at OC for 1.5 hours,
treated with concentrated hydrochloric acid (4.4 nlL)
wana+hesved to refl ux overnight. The m xture iBCTUS108€015603
to roomtenperature, and extracted with ethyl acetate
The conbined ethyl acetate |ayers are washed with a
saturated aqueous NaHCCO3, brine, dried 20 over MgSO4,
and concentrated to give dafmtb-
3 %thyl 4- for | -benzonitrile is isolated by colunn

- (4 y aremethyrhenzyloxyinaine -ethyl] ; -azetidine-
of 3-et hyI 4 fornyl -benz30 i€a 21 7 mol) in et hanol
(10 nL) at OC is added nmol ). The m xture

is stirred at OCfor 0.5 hour, 5%C|tr|c acid (5 nl)
I's added and the reaned under reduced
pressure. TheH® xt ed 25 in Et QAc (50
nm.), washed with[[sat ur at’ev \ ] S and brine.
The separated or§anic llayer i$ i hSA,
filtered and concentrated. 3-Ethyl-
benzonitrile is purified by colum chrona Qgraphy. 27

WO 2 4/ 103306 2004/ 03 T t
et PR M sk v sadied 31t Ehyronymety-
ph&fgl/) eTlh‘ﬁoH@ @i‘gl %%ll\%ﬂtl%ﬁﬁg?ig?}]d&%rﬂé‘thylmﬁ Z'OH{HRP( @d?he resulting

yl et her m Xt
mlht@m ie deftltxed &drl I0xmimtes niAdtet filtftion Iand torncentrationg tHeadsidue is

T e
Th¥BSHRifdg Midukdis3RhiE af S Catgi-‘ . r%%lg@ﬁo%omﬁ%peraﬂue,
t dried over [

organi ¢ layer is separate
NaBiH; €N (8 eq pisciddedhimgrtrtiatse d’unﬁhalmbmemﬂMdICMS results in 1-{4-[1-

thyl - 4- hyd thyl - ph th
-gidteg-T- @mgwés?dé?w EoBL < Srrghy oy waetdine-3-

ut
carf OR3Pl AR 100 it I?someny?g (ol i0e1 69 e 4 74-1.92
(mrﬁﬂhamel(s 3HD, 2ddégl 2H), 2.92 (m, 1H), 3.68 (m, lH) 4.32 (m, 4H), 4.51 (s, 2H)
4-cycl ohexghf tri fI uor onet hyl - Qenzg - hydr oxyl am n
3. 23 (’( £Hq3-38 6411 » 3H). M8a(ES yrd 1363 (M’bl‘)l c acid
(0.05 eq). The mxture is stirred at roomtenperature
for 12 hours. After concentration, the residue is
purified by colum chromatography (30% Et QAc in
hexane) to give Example 4
h h I-phenyl) et hanone
4 Dl oEIneth Y 1-benzylok yiming neth wld-pymdin-3-
ol ' ['VB (ES) 434, inﬁé\%i "élmno-g%r&ngrlﬁ%%@lﬁs' on of M02
(10 eq) in dioxgpe 1s add
1- (3-et hyl - 4- hydy ox nethyl 15 phenyl) - et hanone
O (4-cycl ohexyd™ rinN t hyl - benzyl ) -oxinme (1
eq). The resulti ng e s nefl | f 10
mnutes. After filtrat$on Mnd)€or€en ahe
residue is

To a solution of 1-(6-chloro-5-methyl-pyridin-2-yl)-ethanone (1 eq) in CCl, is
added NBS (1 eq) and BPO (0.1 eq). The mixture is refluxed for 12 hours. After
concentration, 1-(5-bromomethyl-6-chloro-pyridin-2-yl)-ethanone is isolated by flash
column chromatography. MS: (ES"): 247.9 (M+1)".
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di ssolved in MeCH and treated with [3-alanine (2 eq)

and Et3N (1.5 eq). The resulting mxture is heated at
WG O04f1@3080 m nutes. After cooling to room tenper/as2on€915603

NaBH4 (3 eq) is added in portions. Purification by

preparative LCMS results in 3-{4-[1-(4-cyclohexyl-3 20

triflmeog wmﬁd%fjoﬁﬂﬁmlpiﬁnbﬂiic raeim@&Jle e@c%gy&‘&chl&?r[&)('l 3¢eq)in

m no} - propi oni ¢ aci d

DI\([F is eglﬂ;d RHAB.Y ¢q). § m resaltiag rrpmureslsl)sprrgd 218ropm, te@pl)n;ature for 15

mlﬁlﬁfs’ _ %ﬁ@dn (gﬁ) (%?b g{ﬁlo*j‘leg%’l‘(sfﬁh?%'}l&yh%ﬂ‘@'@§$ anogg gl ) in DMF

is thiMrhdded. AFie2 8t %39103411&93319@ E@foﬂ&?@%/ﬁ%ﬁ@Acmﬁane and H,0.
Exanple 3 1-{4-f (4Cc|~y| 3-trifluorometh

5 Thpergagicdrysr inwpshetl iwith brineentl drieb e Aftpt c}orumttatwnnb{(G -acetyl-2-

chIGTERRGr Ar B0 i P g ori A 5oLV esteRintsgied by flash column

chrbnlatsg® mﬁylmfaﬂsi‘goxm M¥iy. phenyl) - et hanone
O (4-cyclohexyl trlf uororret hyl - benzyl ) -oxime (1

eq) . Toheesaletsan ofi 3HE16 anctxt—ZJ-IChlorcspymilh{,'Bxyelmeﬂ[}d) -drflino]-propionic acid
Pt (£ e ansshinel o A nEBHAR D Petaituaratiol benzy)-
10 hy%ﬁ%,lhﬁ{ﬁ&e(‘l% ??Jlﬁwl h@&dﬁtlé}@oﬁ%tl@é@d @C ! ci)lélgne%)(ture is

he resulting m x ure 1s heated at 5
stimgdhattresm téhperatucofor 5hgutso Afeo rotcenpatiat teaesidiaBiaaied by

30 )(g{u;tggr%g]g{i@ glggg-lr(z i gliﬂsr'olg) rlirl()tc igc)({:callct)lile())(gl-?—Xriﬂuoromethyl-
R W SER A Ao B v
(E$ 4}668 M(lM+ lm)eerﬂLyEgro(lp is s'ib&cquéntl%&eﬂno@@d bmreﬁthﬂent with

15 TFWCMI/ 1)31t Ggon(l ﬁqmﬂqrgzturzei 1&2 fing} oungl 3&%2(0@10@-@[11(5
cyégie?xyfﬁ é&é%%@?’?s&y@@m nZ)-gt%§ﬁ-(p{§1§déﬁﬂ -a/?xmtgyl:y-sammo) propionic
ac1a1< ﬂurtﬁﬁd b;nﬁzsydrat&retmwﬂsum BINER (00 ez CDRD) 131 1128-1 80 i, 5H),

1. 71 1 gg(m 5H) 230(s 3H), 2.79 (t, 2H), 2.90 (m, 1H), 3.38 (t, 2H), 4.42 (s, 2H), 5.29 (s,
2H), 7.38 (d, 1H), 7.50-7.68 (m, 3H), 7.94 (s, 2H). MS: (ES™): 512.2 (M+1)".

20

Example 5
3-({6-[1-(4-Cyclohexyl-3-trifluoromethyl-benzyloxyimino)-ethyl]-2-ethyl-pyridin-3-

ylmethyl}-amino)-propionic acid

25 A mixture of 3-[(6-acetyl-2-chloro-pyridin-3-ylmethyl)-amino]-propionic acid tert-
butyl ester (1 eq), tributyl-vinyltin (1.2 eq), Pd(PPhs)4 (0.05 eq), and LiCl (3 eq) in dioxane
is heated at 100°C for 12 hours. The reaction mixture is diluted with EtOAc and stirred
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| ymet hyl }-am no -propionic acid O HOJ~NH :;LIN 1 10
CF3 20 To a solution of

wd 2q08Aed3bor o- 5- met hyl - pyri di n- 2-yl ) - et hanone (BCEBU$20041015603
CCl4 is added NBS (1 eq) and BPO (0.1 eq). The
m xture is refluxed for 12 hours. After

t Fith’a@ht AR KF fi 10 minutes. It is then filtered through celite and the organic
O%&{ég-brognmet hyl - or rrﬁnoro pyridin-2-yl)-ethanone is &

layies {3l vedseld wyjthbkias. hAﬁcod:mmanttmuoonWB mlchphypumfkd l(}E@Sh column
247.9 (M+1l)+, 29 WO 2? 4/1 3306 P USE ]34/ 015603 . d tert-
chepmgipranhyo g vesi-Hrcsty] VdBY grding yimetByh-agyg rPr8%198‘r° acid te
bu%gé't&’:ﬂ/i r(Egg 8ds. 5(19[4)1 Hin DI\/F is added NaH (3.5 eq).
resul’ting mxture | s stirred at roomtenperature
f or IFhe abomeit@apamnd isdissilved ioEtOH and hydrogenated in the presence of

o T R T SR ST T NS

i/ﬁne'thﬁll)pﬁﬁﬁl)bl P%ﬁgué"ﬁt{%@ td%ob@tﬁt ebg%‘i ek aageaRhin Onex® stbh Svithout

or gani 'S was ne and dri'ed. After
futissr parificaionon, 3-[ ( 6- acetyl

Cor - Buk ypen & et athy 58%%»%& gy faino -propionic acid

tert- Eﬁ%&qﬁ ANy mMRandi Fdded L Et-dh1bf iR uofénéh§ bty o1

hydrdxfyBnéiael lydq) Zoltdwa oy thy aidltion 3f ydetie ki ().08uef ) SThepmixpire is
onic acid tert-butyl ester (1 eq) in nmethanol is
stigred) eﬁrogn(t@m@mamr@ fcg Shques. ufbﬁ@rfé@pwmﬁ%iw sesifige 1s purified by

cog%%q Qrgx 89 %%S f(?!H ?\@@ gx@Xh&% 3 &hqﬂ &Jo%(]ﬂfl-benzgloxylmmo)-

ure-i s |rre

etﬁﬁp@%ﬂfayﬂwﬁdﬁm ﬁléﬂwyamlﬁ)tﬁaplsmaaemttmibum esteh®S: (ES') 562.3
residue is pur|¥|ed by columm chromat ography to

(MB:10T. Thetierbbutyb gfoup oms@ye,qushtéy(gqmoyed by meeime@hww FADEM (/1) at

ropErepetiee B O Ebali ool FRp Suts AR hitP

beKBﬁoiﬁﬁﬁnd;L&w” ggeﬂg#ﬂlxyﬁdﬁbﬂlm%ﬂl%n}Jamlﬁcgrmu;ﬁdmbmcld is purified by

treatment "wit’h DCM (1/1) at room't enperature.
pr&'ﬂmatf\{eria(DMSo}ﬁbm (40Q Wbz ED)O@)@ 1130-{ 42 (m, 3H), 1.72-1.91 (m, 5H),

e ro h
2583 SRS A S b Cpnopiane Mo 40 2, 7.517.80 (m,
id.ipd-b ive LCMS. "H NWMR (400 MHz, CD3OD

Sr@ufl\&%éﬁ§)6%o?§nmgﬂ? 1.71-1.92 (m 5|(—|), 2.30 (s, SHg,

2.79 (t, 2H), 2.90 (m 1H), 3.38 (t, 2H), 4.42 (s,

2H), EyZ&aeﬁﬁng t}%fp&oceﬂu&aieédibedlrl) theAbb@e exantplésyusiBghppropriate

7.94 (s, 2H). Ms: (ES+): 512.2 (M#l) +.
starting materials, the following compounds of Formula Ia or Ib can be synthesized (Table

1).

TABLE 1
Physical
Dat
Compound Structure MSa ES
(M+1)
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20 Exanmple 5 3-({6-]

1- (4-Cycl ohexyl -3-trifluoronet hyl - benzyl oxyi m no) - et hy
wo beo2aexshd_| - pyri di n-3- yl net hyl - am no) - pr opi onNPCT/E81004/@Q5603

HON QN -O CF3 25 A m xture of

3-[(6-acetyl -2-chloro-pyridin-3-ylnethyl)-am no]-propi

oni|c acid t rt- butyl est er (1 eq) tri butyl Vi nyIPthlysical
(1. Pd( PPh3) 4 (0.05 and LiCl (3 eq) in Data
di oié?ﬁ&} 9 heated at 1OOC k‘? M hours. The readt MSTES
mxture is diluted with EtOAc and stirred 30 WO | (M+1)
200A7103306] PCT/USZ004/ 015603 tOogether w th aqueous
KF ffor 10 m nut It is then filtered through ceglite
and| t he organi { ayer is washed with brine. After
concentrati pn, eShdue is purified by flash col um

chrormt graphy to gi
3-[I étyl 2-vinyl -pyrid n- - hylb am no] - proﬁllogr%
iC aC|d tert- butyl ester. M5 dH1)+. 5

The| above cpnpound is di ssol ved in EtOH and

hydr ogenated in the presence of 10% Pd-C. RBfter
filtration and concentration the crude product
3-[(6-acety|-2-ethyl-pyridin-

3-yl net hyl )t Y] -propionic acid tert-butyl ester is
used direct t he next step without further
purj ficatioh.

3-[(6-acety @l thyI)-am@o]-pro4p)1i7i)2
niclacid 10 tert- butyl ester Hn nmeth@anol |s
added O- (4-¢hloro-3-trifluorone ‘HMOH

hydy oxyl am ne (1 eq) followed by the addition of
acefic acrd 3 tureis tlrremIHat room

tenperagure " t he
res duzﬁls t dgraphyoto gi4\/1e5'2
3- ({6-11-(4: Y thvl-hpn7vInX/inin

0) -
ethyl]-@- et 1y| @p‘rﬁ I onj x443.2
aci pl tert-but yb(‘E}‘SX)\y.Q\A 1(5) The

t er ;=butyt—groupis—stbsequentty renoved gy treatent

wi th TFA/ DCM (

‘ at ._roomtehperature
conpourd® 3- {6- ‘ Ior@m&%% | 389.2
bengyl oxyi m no) - et hy - p <3-yl met hyl } - am
no)-proplonlc acid is purified by
11 ‘\‘\/ O/U\ 4432
FiC Q
H

H
13 H 393.2

FaC N
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preparative LCVM5. 1H NWVR (400 MHz, CD30D) S 1.30-1.62

(m 8H), 1.72-1.91 (m 5H), 2.36 (s, 3H, 2.78 (t,
wWQ@bk)os1@330¢¢ (m 3H), 3.37 (t, 2H), 4.42 (s, 2H)pPCBULD04/015603
(s, 2H), 7.51-7.80 (m 20 5H). Ms: (ES+): 506.3
(ML) +. By repeating the procedure described in the
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Compounds of Formula Ia or Ib Exhibit Biological Activity
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80 HON/ N~O463.3 OCF3 81 HOHOCF3 82 HOHO

F3 83 HOH1/ ON"'¢'! CF3 O ' 84 HON 085 N1
W0 2004M03306 HO / 0 Exanpl e 6 Conpounds of Forpai/as10a4/015603

or Ib Exhibit Biological Activity 43 WO 2004/103306
A PCT/ USZOOé/OlSGOS A In V|tro GPCR ctlvatl on assay

S|P1 N w nd|n assa . Honogeni zed
Eremoﬁ u%i ép[a“é% i dlasen HompediaHseabmppyare prepared

froﬁ)@ﬁ@%gfl Bfdnés Qkﬂg%xgﬁsﬁ' %%ﬁrﬁﬁd@ﬁ?g)b mta P@%é SCells are

grown in I'n two
grobatih bespefision irhmeBS@rcrrizmu]ﬂa bdtles fdrahee er ftalryéayslhegnre harvesting.

Th [ f h h I
TSt e UG 0V RESZ15e M hGTLL B B TRprdgiAn 20 m of

Buﬁlﬁﬁ"ﬁ% t@?l EPES 1@1{"?\% 5@&% é’ﬁ@sﬁ%?ﬁ ﬁ@é}ﬁdn@ﬁl‘éﬁe%&%&@%ﬁubxtcr

cocktasl] & mabil €12 5i ral] ) OTimegeli shggension iCiymaegenizgd an Rel, yéing a Polytron
honogeni zer at 30000 rpmat three intervals of 15

horg%&eaﬁegatéé)&?ﬂ rpm@t Wé??d@@ﬁ‘é?ﬂ%o i1 sepends eagn. cEhhamaggaye is first
cenﬁ'ﬁfué(?cpg 2r0 h%jwl g%gd%gﬁt%{}usée%} ﬁ({) nﬁﬁﬁe{ﬁ Oghelsglpematant,

SU er nata nr oug

afted Phadsirgt nhﬁ;iulgﬁ ra,cell&trhﬂileﬂ iy tﬁc@ﬁﬂédhtriﬂig&ﬂatéﬂ() (190,x08 fbr 2 5@ninutes at
for 25 mnutes at 4C Themlet I's resuspended into
4°GuFheellgt is remspngled imde butier Bl Sepkyserop 307mid HEPES, pH 7.4, 0.1

mM EDTA, EDTA-free complete protease inhibitor cocktail [1 tablet/10 ml]). Protein

concentration of the prep is determined using the BCA Protein Assay kit (Pierce) using BSA
as standard. The membranes are aliquoted and kept frozen at -80°C.

Solutions of test compounds ranging from 10mM to 0.01nM are prepared in
DMSO. S1P is diluted in 4% BSA solution as positive controls. The desired amount of
membrane prep is diluted with ice-cold assay buffer (20 mM HEPES, pH 7.4, 100 mM
NaCl, 10 mM MgCl,, 0.1% Fatty acid-free BSA, 5 uM GDP) and vortexed well. 2 pl or
less of compound is distributed into each well of a round-bottom 96-well polystyrene assay
plate, followed by addition of 100 pl of diluted membranes (3-10 pg/well) and kept on ice
until the addition of hot GTPyS. [*°S]-GTPyS is diluted 1:1000 (v/v) with cold assay buffer
and 100 pl is added into each well. The reaction is carried out at room temperature for 90
minutes before the membranes are harvested onto Perkin-Elmer Unifilter® GF/B-96 filter
plate using a Packard Filtermate Harvester. After several washes with wash buffer (20 mM
HEPES, pH 7.4, 100 mM NaCl, 10 mM MgCl,), and a rinse with 95% ethanol, the filter is
dried in a 37°C oven for 30 minutes. MicroScint-20 is added and the plate sealed for
scintillation counting on TopCount. EC50 values are obtained by fitting the GTP [y-** S]
binding curves (raw data) with the dose response curve-fitting tool of GraphPad Prism. Six
or twelve different concentrations are used to generate a concentration response curve (using

three data points per concentration).
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mM EDTA, EDTA-free conpl ete protease inhibitor
cocktail [1 tablet/10 mM]). Protein concentration of

wo bw4poBps i s determi ned usi ng the BCA Protei n PEFHF20K4/015603
(Pierce) using BSA 15 as standard. The nenbranes are
aliquoted and kept frozen at -80C. Sol utions of test

compoemds3 IARHNAYS 13@@/[‘\4 %Mr [ 60 ok
DVSO. SiP’is dilut gm é’%ﬁg {g % %g@{i)ggtﬁ Iavcgmparable
magnertte thes?,DCEhleGﬂfBQ{y-f 6] bandingdssayf usingRfibhbReePfreM CHO cells stably
di | ut ed WIIh i ce- cold assay buffer (20 nM HEPES, pH
eXpyespIng Cof§rpel NH@IC tagegd Qp1nEeged |re@p!w§ FEQIte}aclamembrrm@reparanon
titrRAY exp " B
1 conpeouﬁ%n?gg I st r| &1 ?frh %%Jg}: %m%efthg BB Bm8 amount of

membrands wotiet aided ﬁemhziy \Oéllll Yeonyorn@s @héihveRrtia Were tested according to
Il oned by addition of 100 | of diluted nenbranes

the(ago‘ﬁ)as@%@dl yerg Qgsqregst tocﬁﬁhhbﬁéeleﬁﬁh‘tltyl for the Elo@+1t teogptaf For
exagrgaltldg"-r he l%’- 1 th d X 1000 V/ 3% - E t l—

enfﬁhnﬁ@gﬁmgimniéacﬁﬁ(‘eﬁ(mggleql) hadidn EO %a f toedmﬁﬁttw &k Ess%) and is at

m nut es before the nenbranes are rvested onto

leagpd PRY fldEpeleqtiverfpr EDGel compazed B-@% of imare of 8% otheatreeptors

o 053, PP B B U

trifiNafdmetHyd-betyh Whkidlino) ek 1 B2 el R 6 erYHvi}haz%ﬁ%ﬁ’n%tf@zﬂ&l)xvhtc h&id

filter is dried in a 37C oven tor 30 m nu
(ewnelueés}bmn B0s0i of Osdinlddn dlrecabokie agshia tied saaleaa 1fooo fold selective for

cintillation countl ng..on TopCount O val ues are
EDEE| it el e BhLe G [ B85 incly A 0 CuBHELS, EDG-6
and(ma@.gjat a) W|th t he dose response curve-fitting tool

of GraphPad Prism Six 30 or twelve different

B. co%emlroai;tqpk iSukk Sapenerate a concentration
smwr—é?nwngﬁg‘t%re‘g data poi nts per

I /
Coﬁé%@éﬁlg@bgﬂi?gﬂg%lgoﬂgre\/i@gg@% %&ﬁé%@n&ﬁé@?xé@fﬁ%@@%@s and

EDgr withe F3dPRcalcium @npassaw Brinfip & Otooll$ &epréditglan@IBG receptor

are GIRha Q5T R I RR AT euming o4 By an i P OQug bt 15
Pridres giRlaasas, tﬂé%u@ﬁ%fblmfa%ﬁ%lﬁk%@f g&ﬂt&}ﬁ iplatt% a{tﬁh ¥ 488ty of

experinments are first run wt

10 Qi@togﬂma/%héuape mwummnﬁmrszonalmgrwﬂm THe sbéond day, the
npounds_of the invention were

assa

cell§ é@t“é"l:? %i@é?eoﬂ“ﬁﬁsmﬁé “Vﬁgﬁ‘) b reashingpifen dAhet S of dyeare added
to eg?(laxﬁ%lh gﬂi itncﬁl%{t&ffo'r“f odr £1%7°¢ H5a 59238,  BEERR e thOh washed four
timds-With wymmg]bufyér-(ss Ll/edchy oT i@l diyn &g ¥ésayed dfiep Qaldlﬁg BY ul of

w hyI benzyl ani no} - propi oni ¢ acid (exanple 2)
SE SAlugies e eachavall ofigells thrsagismssayds perfored with exlls expressing
eaclh%fté& ggt%}%ntf]ﬁb(ﬁ rg‘c%k)@gée ’fﬁatfl m'%l?GFI}IPi{oc Gum l}xoas(s)zpyels (r)écorded
over a 3-minute interval, and quantitated as maximal peak hei ght percentage response

relative to EDG-1 activation.
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10 including EDG 3, EDG 5, EDG 6 and EDG 8. Simlarly,
1- 4- 1- 4-C cl ohex 1-3-
wo edoftliessn®© et hyl - benzyl oxyi mi no) - et hyl ) - 2- et h PCT/US2004/015603
11yl}-azeti di ne- 3-carboxylic acid (exanple 3) has an
EC50 of 0.2 nMin the above assay and is at Ieast 1000
C. f ollnl vive: Screeningf As easunement of blpodizxmpi depletion and
asse&hﬁeﬂltdﬂfhléal‘teeﬂeg ors includi ng EDG 3, EDG 5, EDG 6 and
EDG- 8. 15 B. In vitro: FLIPR calciumflux assa
Conpl¥easdrenasit pheirquintingslympheoytest empernds Aredjese ?{@@ in DMSO and

BBy £ O S PV o

fum?efralilﬁea'umg St B REI T TR eendl 25YBHT0 a1/ NEbvdansE 23 %20 (200
medi um (ATCC), containing 5% FBS, wt h 500ug/ m of

ul), @I/&BMS(Pralnd FTIYY 20168015 seg/included asendgativr andpiogitivg cppirdgs

resesfvey-RoEF (SRR Eefhoola) S TR At ot

ree tinmes
°°“J(E§§” (} %reac W thﬁ%\gaﬁﬁgndgﬁ%dﬁls@ﬂgﬁ é{Z-tajgﬁleglgf dye are

addeRlootl & ﬁﬁkebted/ﬁiom thia detraronbital sulisfand24htonrs after NG

and 5% CO2. The ce|ls are hen four times . w
ad%?ﬁ?tﬁ%]‘ "é‘éFlf %‘Prt(‘%]‘ﬂr?“@a?é‘ﬁﬁt e‘yﬁﬁrgﬂ Slafrﬁ’}(esl aLe S“bjectte% to

henﬁ?cﬁ?é@ﬁ% g’ f €peft érgﬂgﬁ'@hl} sﬁé counts ke Zgieﬁﬁ)ilnb’& hﬁﬁ%ﬁﬁ aﬁ@ﬁﬁted

say I's performed wt
anaB%er ESiprcﬁlgllzi’cﬁ)ne a€ periphetdh blodid fijraplenyyteEbis stmnezbby)ﬂsorochrome-
Titration in the FLIPR cal ciumflux assay is recorded
coniygated spevifig anitbedien erd gralyzed yang ddhoressent qehting celiggrier

waERlF B mlE GR15805 13808 Bent BB At s el

comﬁo\dﬁd SCPESTRENTRE rdER &y s ED,, WhRhUs defiretl aptheldffeotdve dose requlred
hocg{ee depl eti on and assessnent of heart effect

dlsm@asgx e ﬁﬁblwd bymrbaryge simglewph degrapayndephibs ertlaﬁl were tested

accergm}getﬂt E%?QOS/H Q%/ssy(l) ﬁﬁlﬂ rffé}aﬁ)?y O%Hg I% g%ﬂ;%lgarg Dsq of of lgss than
1m%mg thB@brfefabl atiﬁEDQ'dflllésg ¢han. RmeARs FaRbx ampleE {]1-(4-

en80 25% v/v Tvveen80 25% H20 SZOO I) 4% o
v ‘.ﬁ_,! . , 20 hipgopionic acid

BB BT EbSos T B L EEp R

trifRi8} o%étm H&h%b:vwmno%mﬁ@- mﬂsenzsymﬁeﬁhﬁl@fsl-@wmnc acid
anesthesia. Blood 1S collécted fromthe retro-orbital

(exsmples3) 8xlaibids 2: OO of @fl tneg/’kglr ug 10 admi ni stration
under short isoflurane anesthesia. Whol e bl ood sanpl es
are subjected to

Assessment of Heart Effect: The effects of compounds on cardiac function are

monitored using the AnonyMOUSE ECG screening system. Electrocardiograms are
recorded in conscious mice (C57bl/6 male, 6-10 week-old) before and after compound
administration. ECG signals are then processed and analyzed using the e-MOUSE software.
90 pg of compound further diluted in 200ul water, 15% DMSO are injected IP. Four mice

are used to assess the heart effect of each compound.
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hemat ol ogy anal ysis. Peripheral |ynphocyte counts are
determ ned using an automated anal yzer.

wbpaogsdat | ons of peripheral bl ood | ynphocyt eBCEUS2004/015603
stai ned by fluorochrone- conjugated specific
anti bodi es and anal yzed using a fluorescent activating
! cel In xixey Anti-angiogenigl Agtivity Two ni ce are used to

comp B Cord e R Do pERRE Bl R paben o i
hurfigf VBEE (2%1g/dhamBEF) 88 bisvAl SHass, i ldgirG(Gont flin fripd &Phﬁﬂ 20Q/ml) are
% of bl ood 1 ynphocyte depl etion. Conpounds of

implantechsubontanequslyt leghaeﬂankatfcmpdu SP ooVEGE induree thesgawth of

and . refe 0 _exhi bi.t D5O I
vasp e g oo CBBb e ThE R e a0 depeatst prfd s
qudﬁghg@by FRbsBRTRE @/elgﬁt arfh' bldod éonferft bf the tissue. M1ce are treated once a
ohexyl=3-trifluoroneth

ly
daytmaliybmgrammuﬁyetﬂy& ¢onzpaaind pf Fbmmly [z0r Thc}arpn g hicdivucs before
im;agﬂ.tf. ion of tg w %&i %gh@hé doays e amrganglren&cngced for

meﬁé'ukéﬁéh@ Bpfﬂ%t\fdﬂéuﬂ}%a YisQes Qﬁrh&i})s afENHE has’?d@s‘éhTﬁe weight and blood
benzyl } -azeti di ne-3-carboxylic acid (exanple 3)

corgortt iobthesrasadiarized Gismfes @roundrthelchamBersie dsteaninedf Atdgwis treated with a
Effect: The effec of conpounds on. car c function

congpeund 95 FRGRYIA 43 @ﬂfb@ngreé)%sg iy R pod ot Ot grascularized

tlss§¥§&ﬁ158(%§bt%ca%ﬁrﬁ§1?ﬁghtg@ me cfe allcgfyec F PishunBs 6 u@é’ﬁl or Ib are

m ce efore and after
antGemgiogenit whenadmiststentd atra doEé:ﬁI ahogh@.B g0 abaut Bheykg.

processed and anal yzed using the e- MOUSE software. 90
E:-tglnpfritﬁﬁfmﬁuﬁﬂnd‘ruﬁtﬁgé diluted in 200gl water, 15%

DMSO are 1 njecte . Four mce are used to assess

t he Hemptiseirbast tambr edllmeowrigiallydsolatéd o2 edinbOBERGnomas is

PCT/ US2004/ 015603 . D: In, viyo: Anti- i [

usefle§. gvﬁyg,y[% ohhke call-nmahes isagmstadip ALY i)g)l OI%S% in fresh medium

%9 g%%&a\ﬁch rr[} ?lh%h &gwllﬁx %Qﬂi&%@woﬁ%h%xg 2SS thymidine

with6@RCS for 1@ hoefsaind mhenaﬁasﬂédﬁ\&lcﬁwﬁh BB&) lf@l[dvmdl by addltlon of fresh
subcut aneouslg in the flank of m

mediyen Wi 10%eFgP aud hddwor@ll\va&c@batsé ifczrea@c)thes éfé émérﬁoﬁwaeatﬂ@éthe cells
are 1H§J§?Fefi w%p%%sh:rrg%&shgﬂrﬁlscﬁafa ng ?miﬁ?? {flglgﬂgp th {or 12 hours.

ToQEleHéth ¢S Ydm MeGockl thelceR4re dva@likﬁiemﬁce way PBSQinH)teplﬁted in fresh

|ntravenousEz with a conpound of Formula la or IDb
medium withd 0% So@ﬁer yatluprizationpthgeels rginaybated ev1th or without

vl RO Aot A sepphanforr it JaBE L B T3z 18F24 hours. The
celis' 26 HAGestéd iR tRadbdn WithDe2% EBTATBRA vﬁﬁﬁc%bﬂmo%‘%anol

| ood 10 content of the vascul arized tissues around
solutmn diydmoiyzed mathditOpugmindR NaspA fabe 1tAcSiged CGhietrh Go.) at 37°C for 30

minutes and stained with propidium iodide at 10mg/ml for 20 minutes. After the incubation

period, the number of cells is determined both by counting cells in a Coulter counter and by
the SRB colorimetric assay. Under these conditions compounds of Formula Ia or Ib inhibit

the proliferation of the tumor cells at concentrations ranging from 10" t0 105 M.
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conpound of Fornmula la or Ib show reduced wei ght

and/ or bl ood content of the vascularized tissues
w@evpaeBd t o animals treated with vehi cl e al onBCT/US2004/015603

Conpounds of Fornmula la or Ib are anti-angi ogenic

when adm nistered at a dose of about 0.3 to about

3ny/ ks ulder$tBod/ tHat e eAithpllel BRI er6ddiMehty dddriDedB&ISR are for
breast cancer cell line originally isolated from

illugtsaiivgPprrosecomy aed that varipys snodifiagtions epvitanges imlghtghéreof will be
n r is adjusted to 5x105 fo | at ] .0 fresh.
sugBliRElG pefoR P r  n880 P S el bl s Piis ang .
undef eE1dinpEst thiNap FdafibR b scdpe BMHefa i diaftgs. W #dati
FCS for 12 hoggg and thé%mmashedpPﬂr%gg&??% é%E?BH&nmn&
paterds,|apdupatepiapptigations pitest herein sire hereledi inoomppraredioiefeBSicafior all
additionally incubated for another 12 hours.
PURPEPeafter the cells 20 are incubated with fresh
medi um cont ai ni ng 2. 5nM of thym di ne wi thout FCS for
12 hours. To release the cells fromthe bl ock, the
cells are washed twce with PBS and replated in fresh
mediumwi th 10% FCS. After synchronization, the cells
are incubated with or without various concentrations
of a conpound of Formula la or Ib for 3, 6, 9, 12, 18
or 24 hours. The <cells are harvested after treatnent
with 0.2% EDTA, fixed with ice-cold 70% et hanol 25
solution, hydrolyzed with 250g/m of RNaseA (type 1-A
Sigma Chem Co.) at 37C for 30 mnutes and stained
With propidiumiodide at 10ng/m for 20 m nutes. After
the incubation period, the nunber of cells is
determ ned both by counting cells in a Coulter counter
and by the SRB colorinetric assay. Under these
condi ti ons conpounds of Formula la or Ib inhibit the
proliferation of the tunor cells at concentrations
ranging from10-12 to 10"6 M 30 47 WD 2004/ 103306
PCT/ US2004/ 015603 It is understood that the exanples
and enbodi nents described herein are for illustrative
pur poses only and that various nodifications or
changes in light thereof will be suggested to persons
skilled in the art and are to be included within the
spirit and understanding of this application and
scope of the appended clainms. Al publications, 5
patents, and patent applications cited herein are
hereby incorporated by reference for all purposes. 48
WO 2004/ 103306 PCT/ US2004/ 015603
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VWE CLAIM 1. A conpound sel ected fromFornula |a and

lb: RARBRARBA-~/ A ~/ R ZY-R ZY-1WO0INR
W0 2004103306 RI |b 5 la p in which: A is chosen FCDUS$2004/015603

-C(OOR5, -CP(O(OR5)2i -P(O(OR5)2, -S(O) 20R5i -

P(O (R5) OR5 and 1Htetrazol -5-yl; wherein each R5 is

i ndependently chosen from hydrogen and C 1.6al kyl; 10
Wl;y\b m@Eosen froma bond, Cl_3al kyl ene, C2_3al kenyl ene;

osen from C6_loaryl and C2_9heteroaryl; wherein
any aryl or heteroaryl of Y can be optionally

substituted with 1 t dicals .c from hal o,
e B 1 oA bbb defegteai Bim Frug FRAHID!

hal o- substltut ed Cl_6al kyl and haI 0- substi tut ed

Cl_6al koxyg g chosen from 49 V\DR3004#3103306

PCT/ US2004/ 3 R6R6R6Rs***% *N--C R6
OH N-* I R6E FRE ONAXN Noo~}—%N*
R6 O A\I~\z Y\rRz ~

I
1
5 Ia Ib
in which:

A is chosen from —C(O)ORs, —OP(O)(ORs),, —~P(O)(ORs),, —S(0),0Rs, —
P(O)(R5)OR;5 and 1H-tetrazol-5-yl; wherein each Rs is independently chosen from hydrogen
and C,.¢alkyl,
10 w is chosen from a bond, C,_jalkylene, C;.;alkenylene;
Y is chosen from Cs.jparyl and C,.gheteroaryl; wherein any aryl or heteroaryl
of Y can be optionally substituted with 1 to 3 radicals chosen from halo, hydroxy, nitro, C,.
salkyl, C;.salkoxy, halo-substituted C;_¢alkyl and halo-substituted C;_alkoxy;

Z is chosen from:
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15

N CL* *i . NNi* ; *No;* *N"'* F26 Rs Rs R6 J~ and
~ 2 N R6 wherein the left and right asterisks of Z

wo pobidaadses t he poi nt of attachnent between - C(R3)/(RP4/015603
and A of Fornmula la or Ib, respectively; R6 is chosen
from hydrogen and C1 5 6al kyl; and J1 and J2 are,
|ndependently net hyl ne 0r a_heteroatgm.chosgl .om S,

0 and NRY “Whér'ei n i"s’ chdSen fromg ydr ogen~and
Cl_6al kyl ;* and any & kerne of Z can be further
substituted by one to three radlcal hosen iron;halo
hydr oxy, al kyty~pt ; R6 _be atLL, jed t Fcar bon
at om of Y O formf &7 ne er fing; RL is chosenfrom

C6_10aryl and C2_9heteroaryl; wherein any aryl or
heteroaryl 10 ofgRl is opt|: ally*substltuted by a

radi cal c' m. fr*cblng(%‘ 10ar ;4al
C2_9heter OQFFW co | ky 8cycl oa kyI CO 4a kyI ,

C3_8het erocycl oal kyl CO 4a|ky| or Cl.6al kyl; wherein
any aryl, heteroaryl, cycloalkyl or hetero@ycloalkyl

group of cnbegtlo ally subtltuted b)'7' e to
five radi c%l hoseng En"ﬁélo Hes”é' koxy,

hal o- subst i t uf ed- C1. 6a|ky| and hal o-

substi t ut ed- Cl. 6al koxy; and any al kyl group of Rl can
opt i onaIIy :@f a nmet hyl epe re&/aced 15 by an at om or
group chose o - S"N’\S(O)N S(OnZ>~"*-NR5- and -0-;
wherein R5Ris chosen from hﬁdrogen“@r Cl. 6al kyl ; R2
I's chosen from hydr ngen Cl_6al kyl , C2_6al kenyl

C2_6al kynyl and hgl©+1 substituted CI -6al kyl ; 50 WO
2004/ 103308™PCH 4/,015603 R3 and R4 are

i ndependent |y ct]lgse from hydrogen, Cl_6al kyl, hal o,

hydr oxy, C 1.6al Koxy, hal o-substituted C 1. 6al kyl and
hal o-substituted C 1. 6al koxy and the

DGR S o e B B etween
C(lggtﬁiug‘?] élllcll lf} HHothuta bF TH) R&P¥dive BARD I WHos &Y fréf 1AM gen and C,.
salkyl; and J; and J, are independently methylene or a heteroatom chosen from S, O and
NRs; wherein Rs is chosen from hydrogen and C,¢alkyl; and any alkylene of Z can be
further substituted by one to three radicals chosen from halo, hydroxy, C;_salkyl; or Rg can
be attached to a carbon atom of Y to form a 5-7 member ring;

R; is chosen from Cq.joaryl and C;.gheteroaryl; wherein any aryl or heteroaryl
of R, is optionally substituted by a radical chosen from Cg.j9arylCy.4alkyl, C;.oheteroarylC,.
salkyl, Cs.gcycloalkylCo.salkyl, Cs.gheterocycloalkylCo.salkyl or Cy.salkyl; wherein any aryl,
heteroaryl, cycloalkyl or heterocycloalkyl group of R; can be optionally substituted by one
to five radicals chosen from halo, Cysalkyl, C;.salkoxy, halo-substituted-C,.¢alkyl and halo-
substituted-C,salkoxy; and any alkyl group of R; can optionally have a methylene replaced
by an atom or group chosen from —S—, —S(O)—, —-S(0O),—, -NRs— and —O—; wherein Rs is
chosen from hydrogen or C;.¢alkyl;

R, is chosen from hydrogen, C,_¢alkyl, C;.¢alkenyl, C,.¢alkynyl and halo
substituted C,_galkyl;
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substituted by C6_loaryl CO_4al kyl,

C2_9het eroaryl Codal kyl, C3_8cycl oaI kyl Codal kyl, C3_
w@hmiaosescl oal kyl Codal kyI or Cl.6al kyl; wher ePEI/Es3004/015603
~aryl, heteroaryl, cycloal kyl or heterocycloalkyl

group of RL can be optionally substituted by one to

S AT 8 i R o, s

C, hidkdxys hials isubstingtdd Cl.cLlay1laad falodibstitated @y calkéoyyl; apd e¢iep of
R can o tlonally have a net hyl ene repl aced by an_at om

phasmaggubigplly aqesri@hlemalisyhydsates, sqfvajes, isomersyand prodaegs. theyisef.
-0-; wherein R5 is hydrogen or Cl.6al kyl. 3. The
conpound of claiml1l in which Y is chosen from NS O

R7 2e0he Bdmpburld df claifn I*in/'wHich Raihed A, ndphiigil Br fRierys optionally
drogen _or Cl.6al kyl: and the left and right

sutz% 6 maryiﬁomﬁuwg Q:ehqtﬁea%?w Iy}, CaggxcirmipdQo-alyyl, Ca-

ghegér{)%ioa ﬁ(ﬂ §2 D%ermqgg l]%@gélrpll c?éloalkyl or

hetéﬁﬁpﬁﬁilkyleérmg) of deanﬂietdf'pﬁbnilgi B&tute By Bhc t@five Mals2Bosen
bet ween W an CR3R4-

Formul a I'b, respectivel
frophizaleiGr-calkyl, &n yalkey, h@lpe&ub%trtyﬂed&l alkyland hglo- aﬁlstlémwwalkoxy,

and kY Erffh PR "cah i ARV ER et 1ol B8 Bom or group

ché¥eh Groftst, l—s;@ C §§)8§al—m —ahd-0al Wh&h ik uy&@gen or Cy.galkyl.
Cl. 6al koxy. 51 WO 2004/ 103306 PCT/ US2004/ 015603

The conpound of cI aim1l in which R is chosen from R8

st ot ok The o lcwneom 8 Gt T TS CBeREo s bW RS
Co

is C6_loaryl Co_ 4al kyl, C2_9heteroaryl Co-4al kyl,
C3_8cycl oal kyl &sc 4al kyl 8 erocycl oalnky! -4a| kyI
. /4 L L e 7 LI
~ L3 =< g
Ry
e I 3+ 4/]:/) “
N | SN i W |
Ry
L7 /,_* 2 2
Ny ' **—'_\\N . TTRUA
(N\ *\— _/* . * /\_“_* ,

o W\ T T

wherein R; is hydrogen or C,.¢alkyl; and the left and right asterisks of Y indicate the point of
attachment a) either between —-C(R;)=NOWR, and the -CR3R4—, or between ~CR3R4— and -
C(R,)=NOWR, of Formula Ia, respectively, or b) either between —CR3R4— and W or
between W and —CR;3R4— of Formula Ib, respectively; wherein any aryl or heteroaryl of Y
can be optionally substituted with 1 to 3 radicals chosen from halo, hydroxy, nitro, C,.salkyl,
Ci.salkoxy, halo-substituted C,.salkyl and halo-substituted C,.¢alkoxy.
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6al kyl ; wherein any aryl, heteroaryl, cycloal kyl or
het erocycl oal kyl group of R8 can be optionally
weungtiosad ed by one to three radi cal s chosen fronukabe915603
Cl. 6al kyl , Cl. 6al koxy, halo 10 substituted-Ct_6al kyl
and hal o-substituted-Cl_6al koxy; and any al kyl group
of R8 can optionally have a nethylene replaced by an
atom or group chosen from-S-, -S(O-, - S(0O2-, -NR5-
and 40-; T &smepounBof chiriY dh Gedh R is CloRdlffoyh:; and RO
Is chosen fromhalo, Cl1_6alkyl, Cil.6alkoxy,
hal o- substi t utrgd- 6al kyl - 0
hal o- subst i t ut edIC1 [|6a) kBoyy 5 SandTher 'n’@found of
claim1 in V\higﬁ%\s -C(O)&bﬂf Zis chofgn’/ Yom NR
Rs R6 F26 s *-N-* NY N R6 ©H R6 F R6 whikein the |eft
and right asterisks of Z indicate the point of

at t agneR tHReLWESDis thBoifd SFhkthéihhent BR R, Vi WERE M%oir?lco-

or |Ib, respectively; i's chosen from hydrogen an
salk@l, C;.oBetetoptyl Courndk yR3C agusiclRdk plCe s dlbyInChytiitavgeyeloatkylTdualkyl or C;.

BB 80 £y A ek S SIS SR
RS RN 10 PRI s, i
substitinteld; C coptidyb pmdblmalo-sulsstihwaed C kadlomy; arfd amyr adk  rplouped fiRpoan

o sy BB s By B4 R e o 5L B -
57 SR04 L0 T SRR 015° ) 08 RO

C .szﬂiq&t,e(hl _6afk|oayr,1 haR8substittted-C calBs/l hndBaledbIRutedRE, Bﬂko@
wherein R8 is chosen from phenyl, cyclohexyl, thienyl,
3,3-dinethyl -butyl, pyridinyl, cyclopentyl and

7555 M SR g R EDf o

met hoxy, fluoro, triflouromethoxy and nmethyl; and RO

i's NP T :]r.
*~NJ\/* ; *uN/\/\* ; *xN/\/* N g * 3 *=N s
- 6
Rg Rs Rs

* *
*_N>_* ; NN’Y 5 *~N/Y* : *QNQ* > *"\Q* s
Re F Re

Rg OH

wherein the left and right asterisks of Z indicate the point of attachment between —
C(R3)(Rs)— and A of Formula Ia or Ib, respectively; R is chosen from hydrogen and C,.
¢alkyl; and R3 and R4 are both hydrogen.

6. The compound of claim 5 in which Y is chosen from phenyl, pyridinyl,
thienyl and furanyl; wherein any phenyl, pyridinyl, thienyl or furanyl of Y is optionally
substituted with 1 to 3 radicals chosen from methyl, ethyl, cyclopropyl, chloro, bromo,
fluoro and methoxy; or where Y is phenyl, Rg can be attached to a carbon atom of Y to form

3,4-dihydro-1H-isoquinolin-2-yl.
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chosen fromtrifluoronmethyl, fluoro, nethyl, chloro,
met hoxy and ethyl. 10 8. The conpound of claim®6
W@ bwgaoszde om  3-{4-[1-(2-Trifluoromnethyl -bi pheprgt/us2004/015603
4-yl met hoxyi m no) - et hyl ] - benzyl am no} -propionic acid,
3- {4-] 1-(4-Cycl ohexyl -3-
trifluoronethyl-benzyl oxyi m no)-ethyl]-2-ethyl-benzyla
mno } -propionic acid, 1- {4-[ 1-(4-
CycV.ohexy! TRe ¢onfdutd oo lainh lin baishyWdx ¥ bohd6) methiyieht; R is chosen
et hyl - benzyl} -azetidine-3 15 carboxylic acid,
from: (1 2- cnl or 0- 6- [ 1- (4- cycl ohexsyl -3-trifl uoroomet hyl - benz
yl oxyi mi no) - et 2 g e
pyri di n-3-yl net _yI\\;;Jan;i no}}s’- M?r\gpa ofit dbi @WQ*
3- (16-[ 1- (4- Cycl oReXyl - 3-t ref | uor onet hyl g,
benzyl oxyi m no) -et hyl ] -2-et hyl - pyri di n-3-yl net hyl }
-am no)-propionic acid, 3- {4-[ 1-

1
(Bi %@{éﬁl’ RQ{%M&&W Eﬁ%ﬁ/g)ﬁzyﬁlfoﬁ&}]l;tﬂ%ﬂ@’ b 3} BRPHERE, Dyridinyl,

ni c ac
cycyopertyh axd/piperidinyle whyteln Recanyeasptioaalybsiibytitutedas/ Idto 3 radicals
1-{4-[ 1-,%Bi phenyl - 4-yl met hoxyi mi no) 20 ethyl] - benzgl }.
chosgry frpmdri gox@megaﬂ,ﬁgg@i;px)c flyerqy triflouromethoxy and methyl; and Ry is
-4 - X\l ng) et hyl 1-
cheih Solm DERBRRRNIL it TrR B IR0 gy kod e
{4-[1- (Bi phenyl - 4-yl met hoxyi m no) - et hyl ] - benzyl am no}
-acetic acid, 3-

4-
| - ( B8phehls cammmétolﬁ [gbaim gichogendrany] 3-{b&ht3 Thfuorwmethyl-biphenyl-

t lic.acgid, 3-.{4-
NI
R S T
Cytlehenyl-artiiflagropretipil-brnzylaxyindinopethy]-J-ethyk Benzyl} -azetidine-3-

PR B By
pyrgﬁil?r-g frl'eﬁ'!yﬂ%xﬁfﬁf%{ﬂ%dﬁic]ﬁﬁ@s@@}d-gﬂ‘g}[i%(—)(}4-Cyclohex§-3-triﬂuqr%r’nethyl-

thoxyi'm no) - e - benzyl -propi dni ¢ aci
ben@ylokgtinfind)-ethyil]-2Msh ¥l epyyidbi-plybngthyld-amino)-propionic acid, 3-{4-[1-
.yJ] met hoxyi m no) - et hyl ] - benzyl am no} - propi oni c aci d
(Bléigqnyi-Pyil%lgﬁhﬁhg%ypq)sc}{h}]/l]-benz%r amino} -pllrtopPonicpa!tcid, I4- {4- ll-(Bipheny1-4-

yln%é_tl\'ﬂ{?(%}?%ﬁ- %@R?fm{eg%?ﬂéﬁng ?ﬁ)ﬁ%%f ?- {}4- 1 Q’B?ﬁleﬁ?f—&-yﬁﬁét%xyimino)—

ethpRzyiyd)urariding) 3-earbyx Jliche i 1 @Hi1 A Bjipteh 9pd-glih&thasfifhino)-ethyl]-
3-{4-[ 1- (4- Thi ophen- 2-'X| -3- 53 WD 2004/ 103306,
berqz@{fff g-o-caozylic acid, {4-[1-(Biphenyl-4-ylmethoxyimino)-ethyl]-

berl2 abiHALRRL B DAY BIRLN IV ERINi R8T &) ABeR B dmino) -

nic acl
cy&ﬂp&h@ﬁ&day&n@li&ﬁ&ih%ﬂ?M)Prﬁld&))‘dﬁlethﬂ%ﬁhéﬂﬂ-ﬂfyh}nethoxyimino)-
-propionic acid, 3- {4-] 1-(4'
ethyljibenzydarainet woopjonis pﬂérgyl{‘i-‘ﬂl&5-%@&)@f9ﬂam%ﬁﬁwelt0hyin}inb)eﬁhyl]-
zy] am no}l - propionic id, 3% {4- . ..
berY{atheybrpp BaRietl oS e AERy S Smethvirbintenyr 4 sthnsyino)
hi/l)-be 0] joni | D¢ REiTe; -4-
i e s T R R L L e A
ylmeimrxyirhino)-ethgt]ibdnzmdarBinogupoapignit ecidc3-q4-[1-(4'-Methoxy-biphenyl-4-
ikt R RS BTE LSRR S 3 ] Byt o)
ylmethoxyimino)-ethyl]-benzylamino}-propionic acid, 3-{4-[1-(4-Thiophen-2-yl-
benzyloxyimino)-ethyl}-benzylamino}-propionic acid, 3- {4-[1-(4-Thiophen-2-yl-3-
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pyrrolidine-3-carboxylic acid, 1- {4-]

1-(2-Trifluoronethyl - bi phenyl - 4-yl net hoxyi m no) -
webrdwhdssbenzyl } - pi peridi ne-3-carboxylic aci d, PGFHU§2064/015603

1- (3" - Met hoxy- bi phenyl -4

yl met hoxyi m no) - et hyl ] - benzyl am no} - propi oni ¢ aci d,

tnﬂgorb%@flﬁll%e&ﬂcﬂcyirﬁmB eth{1]-benzylamino}-propionic acid, 3-{4-[1-(4'-Fluoro-

trifluoromethyl -biphenyl-4-yl met hoxyi m no -eth I(] benz

blpmmﬂblpetpo)qpmgm)@t}a@] benzglafind} propionic acid, 3-{4-[1

t{morﬁq,t%ﬁ?/ hll?)bgtyj I@t%kynﬁggxé%% gggxzy? i ppoplgﬁ{c {ﬂi 3-{4-
[1- (5""?{%&0&1@1&&9?@81&&}1@Mﬁi@ﬂi/dx'%rﬂl%) ethby benP@aaitod Préfidnic acid,

propionic acid

1-{4-B- @%@nﬂhemﬂwhvéibinmyylm s etieaxyyninokethy il rienpyl} regetiding2-

St AR
pyrrgﬂﬁﬁx@}?ﬁﬂé?%%xt de?’l 41k ZJl‘r{fﬂToTJihélﬂflleﬂPMl -4XkBmethoxyimino)-

tri hyl - benzyl oxyi m no) - et hyl ] - benzyl am no} -
ethyd}- b@lzgl}l—p:lpau:dldc 33>a{b43x[ylic foid, 3-{4-[1-(3"-Methoxy- b1pheny1 -4-

VimefheR a1y 1 B me BERp ROy drosy T R
mﬂag otich yl fb!lﬂ’rf%%?l”?gﬁﬂéth&mwjeﬂ@ﬂygéﬂﬁﬁ%ﬂﬁ}%rﬁﬁl})uﬁtamd B-{4-[1-

amno ropronic acid

(4- Me(h’a}d Piphehylot- ghmetthqﬁyarhumbrethyl] -bengylamirtegpropionio)acist By{di[1-(4-

| ami no} - butyric a

Phegylrmc[p%me@ “PRISHPKY] p@pﬁﬁﬂ%ewmlﬂa}xm%s adtnyittbo
(Blgr?e?xiylﬂ w%ﬂé{ﬁf&%@%ﬁ%enz } op)g/r{orlrlldlnn garﬁ?/x%hc acid, 3-{4-[1-(4-

Furbﬁi-BZwlbaﬁz)ﬂ@)}yﬂmﬁrmyeﬂryl};bmykimmo} proplomc acid, 3-{4-[1-(4-Thiophen-3-yl-

; tm@ivzw%étm‘vﬁmi'zh%&M’é&“%ﬂg&qbgnzyyga”rs@g%%pwg;aist;1%5.%1--(4-

4 F .
B
Fludrat 3431 (#-triMedrBitlethat-biphenyl-4-ylmethoxyimino)- ethyl] -benzylamino}-

trifluoronethyl -bi phenyl -4-yl met hoxyi m no) - et h)y ]n benz
propioait acis, 3ptlodi-Gnldtleqrparethyl- mh{:qyl-zlg,ylmethoxylmmo ethyl]-

ben(z4 Fur nlmztx%? a%p,g% {%I[]rgg ggeralwlgo@?ﬂz%/ &Wﬁ&yﬂﬁ no?tem,(/l]l
be&yfa%lnd;}ly#‘x%b{bn?c dcid,fL £10Mth&ypb@ﬁyim4nmhapem9myu i

no) - et benzyl am no propi oni ¢ aci

berfzy[aif 3, ﬁromomm doyd, 3p{a-1- 03rE1uororblphmwbﬂfetlmythogméw)o&wl]

benpytingyrieplorya S50 o 14 - ERRr o Do fiebg-oikhety-4-
ylniétlf%y%r&*ﬁ?? %bﬁ'yiﬂjnﬂcfﬂ?}lalﬁlm@lﬁ?&lsn@%&i 3- (414 1§l4leﬁhyg %

benzyl oxyi m no) -
tnﬂl&iﬂdméthm-lmp}lemfd-@t@rlmmmxummb) -ethyl] benzylammo} proplonlc acid, 3-{4-[1-
(4-Pyridin-4-yl

4- 5 ﬁln% Hg}uox?;pgtbybﬁ;ﬁngyggyl&%m%xg %yrﬁ F%y? o -propionic acid, 3- {4-
S AN SRR S S

acidC3-t4-{1-[4-(3,3-Dimethyl- butyl) -3-trifluoromethyl- benzyloxylmmo] -ethyl}-
3-({2- Met hoxy-6-[1-( rifluoromethyl-bip ﬂ
benay) 1n@),<9r|omqn§:) acgi ﬁy{élj leﬂﬂl&plpﬁgd@rtﬁ@pgmm thyl- benzyloxylmlno)

e Bk b Y Bagy

beﬁz@'lﬁdi‘iﬁ})} pfdgmﬁ@ héid 3311{41{1 Bt-Pridid-df-benzyloxyimino)-ethyl]-
benzylamino}-propionic acid, 3-{4-[1-(2-Fluoro-biphenyl-4-ylmethoxyimino)-ethyl]-
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Cycl ohexyl - 3-trifl uoronet hyl - benzyl oxyi m no) - et hyl ] - be
nzyl am no} -propionic acid, 3- {2 5

w@Bewane3sed 1- (4-cycl ohexyl -3-trifl uoronet hyl - berzyiis2094/ms603
i no) - ethyl]-benzyl am no)- propionic acid, 3- {4-]
1- (4-Cycl opentyl -3-trifluoronethyl -benzyl oxyi m no)-eth

benﬁé}l%mngﬁ P@lcﬂﬂé B4 33( @PVethoky-8i1{2- tnﬂuoromethyl-blphenyl -4-

4-11 cycl ohexyl -3-trifl uoromet
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Cydblixyl-3-ethyl-pbeinil rethybdengaminoax yhethyliQeatb yldmnk yi } -azetidine-3-
cceptahle 20 excipient. 10. A nethod for treating a
car@‘?xé'g'gg‘é‘ in an animal in which alteration of EDGES 1P
receptor nedi ated signal transduction can prevent,
inhibit or aneliorate the pathol ogy and/ or
synp®onol ofyyhafmadchetici saassitionttoatprisiniglaaticrapemichbesffective
admnistering to 25 the animal a therapeutically
ameynt @EP compash ofiClam } i epmplinatipnovitice ghasmaceutipallizacceptable
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the pamalg toyagepsdhsefiective amount of a compound of Claim 1.

11. A method for preventing or treating disorders or diseases mediated by
lymphocytes, for preventing or treating acute or chronic transplant rejection or T-cell
mediated inflammatory or autoimmune diseases, for inhibiting or controlling deregulated
angiogenesis, or for preventing or treating diseases mediated by a neo-angiogenesis process

or associated with deregulated angiogenesis in a subject comprising administering to the
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subject in need thereof an effective anmobunt of a
conpound of clainsl, or a pharmaceutically acceptable
we adoit/1033es eof . 12. The use of a conmpound of cleETUI2004015603
t he manufacture of a nedicament for 5 treating a
di sease in an animal in which alteration of EDE SIP

s RN I 23 Bl LENSINBAL AN ERGHEL B Shghcuiaty
acceptable salt thereof.

12. The use of a compound of claim 1 in the manufacture of a medicament for
treating a disease in an animal in which alteration of EDG/S1P receptor mediated signal

transduction contributes to the pathology and/or symptomology of the disease.
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