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rel ates to novel carboxycyci oal kyl am no derivati ves.
The carboxycycl oal kyl am no derivatives of the present
i nvention are nodul ators of the 5

sphi ngosi ne- | - phosphate (SIP) receptors and have a

REOTTRBtIRRIR 7SR AyperRror Aap APl GuBE Gk GoARMErons mamazor

di seases, in mammal s, especially humans, and to

phar maceut i cal conposiBeEkkaund sithe Inwerign such compounds.

The Sl Phis e@@pritoh S rdlatbs CtbnS{oivéIUtcerbaxyfcs't’dlﬂdlKvylaﬁfno derlvatlves The
Eé(rg&ywc%nn% %5 ag& %\1@5 oéfe the é)cr:e%l%rgl |qv8nte§%§,%¥e dp%du!ators of the

rece ors erredto a
aémh!ngaﬁlwwmpbatﬁ dSH@ regaptasy arg hivega simeer| ofgherspdutic @pplications,

\’\'Eérﬂ&hldrl‘} IrPEr%dtﬁé‘a@rqerh%fth@ﬁer&@lhér@ﬂﬁsén@eadfdnﬂ%ﬁe diseases, in mammals,
rvylati on, of 86 % S& erg%ors are ceT

P aRRAR idhs, 2 & o APonaes R eosaps A iio wueh Femngtinds:

procesSis STPneicetongl-6etdnstjiute| 4 ffamigt dfosevendransmembrane G-protein

dbéJp%e %Heb@lts' Ofhesé RlcbptSiy J‘éfeM@é fo, a%@hpq% 'st1 ﬁse,garggggékg% V& binding

Is found 1n plasma and a variety her _
aHYjSF@iP&?%"? LiphaseRate evhich s Rredused hnge él?fﬁ@@?'g? kipgseepfpsphorylation of
Stphttigesind. ndi1PateeedtdratarSlclll birfads récpiofe inSblvddl |nr @C\@ﬁét@rof cellular

: ;Progésgégohglu& H%PJ!I prgﬁserﬁﬂﬁ iaRog@HeeréAt%nJ%P’ Féﬁl%prR/W q‘il Qratlon S1P

ERAoY
cilfpugd (nE@sS)ﬂa and avaesty efsither Hesupaand suerts aptacringandparscene effects.

(t UNDI REJREH SQEIBE Sdichte( L SBb bitlds ,to G8d |S1P999&9ib? 34 Promote tumor

(TSRS g miol P prTREIoR 1 BT IApa onconel cols (ECo)
aet ihey fym glewrigbsdlpivithinp owrgtoneringiogenesior G.ee rbalulGelli 995301-312

Sk 5@9)@5& eV J. B Iméfm %:Yée f?@o-1w '(Qﬂ?ﬂ %’céﬁse S1P is required for optimal
i

n%cg'v'g’sc?ul @F'?‘ggt Pfﬁ’ﬁ”g"?ig@%elac%ﬁ nf“@ﬂ‘é{ﬁtlf‘@ SJB1 apgfivation may  affect
vargingkrasis pproliferation, ity inteGelearithdium erasesassuladaatich, tvessalsmaintenance

t hatvab®ar P&michsimy.ed Wi th the conpounds of the pr esent
i nvention i nclude or(gan transpl ant rejection an

i nf | anREOHSPAgPSU LOREIONGHaE May P treried \@%@etcempw%efetae present
vineentiwtiod!adel angart tredsSdnt Fbjéoﬁ@eatddﬁf&mmgtmﬁ dis&d¥6s, which are believed to

[ whi ch nodul ate the
a%tg%wb%?mgﬂlgq@? %’%g%ﬂr eceptor to regul ate and

nodul an@SaHﬁo'ﬁﬂfﬁlﬁcaslpn |°fﬁaFﬁES‘P@b‘ﬂ$ athishcapdulgie dhe feelivily iobrihe S1P1
Chietdpear enteg@ibie GiRd modllat@RibAselal &iMAdpBrobié 88I0sr8liferation, differentiation,

d&%e;t |||s‘ﬁ1 |s§|%%é3é{escﬂfablghe I nvention The present

nven ron r 0 a conmpound of the formula I O I
(R8)u Rl R2 (R3)r (R3)S$uningary ofghedventiorc(R2) 11 H | | |

R 5 2 NnThe pridbent invention related to a compound of the formula |

o R®), R' R RO (R (R

||

HO——L|——(C(R2)2>,,—<X> N—(CH)p, [L ||3 FIE RS
q

I
or the pharmaceutically acceptable salts thereof;

wherein B is selected from the group consisting of phenyl and a (5 to 6-membered)-
heteroaryl ring;
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g 30 or the pharmaceutically acceptable salts
thereof; wherein B is selected fromthe group

wa@oengiltsi3nng of phenyl and a (5 to 6-nenber ed) - PCT/IB2007/001125

het eroaryl ring; WO 2007/182307 PCT/1B2007/001125 2 D
Is selected fromthe group consisting of phenyl and a
(5 to 6-nmenbered)-heteroaryl ring; Eis selected from
the group consisting of phenyl and a (5 to

6- menbered) -heteroaryl ring; 5 Rl is a radica

sel ectred th@rg‘PdUB cORNEhG bil Ry Bnd Y (18 @8Rembered)-heteroaryl
(C1- CG%EaISEl%I&Qaitr(nje ) al keny? ’dh Cg CG)gkynyl - g
("®8- C7) cycl oal kyl -, (C2 C9) het er ocycl yl -

( C6- ClDis aelgdted fronf Be-gELiR chedstingafrphkeny] arRJ?a @@ﬁ;membered)-heteroaryl
Rr- C(O) - R7OC(O) and (R7)2N-C(O) wherei n each of
sard (Cl-06) al k )al kenyl -, (C2- C8) al kynyl -,

(C3- C‘B cc? dﬁq‘@/ls@fec"e? (fE"”CQ')%@f%‘PoWE‘PW of hydrogen; (Cs-Ce)alkyl-,
(CBCGURIBEY! (Co-ChakyG2) (TG 9AsMy-,  RE-CPRerocflyL( Bbs-Cro)aryh,

O
gét C&’g ef%?ry&g&s%%%t kRl %)ggh g%ﬁégt}do(r@ £ )rsmlrrE%/I es
i ndepevhgesin ¢agh §fe$@c(€3e-§e)ﬁ'|kﬁm(@%)%96ﬂp Qﬁ&ﬁ%ﬁl”@f‘}"n §CaftrIcycloalkyl-,

?C g&& ocyalyar @530 &l 0ge L, ) refhbard-CIR G0),al Kyt (0)-, RID-C(0)-, and
g%ﬁ '\téﬁ%lﬁ éﬁ@aﬁcmw tgp?oraa@)o%i@/ htlug‘;fj %C§ne98)tﬁr¥8 ln%% |gsy independently

(s@tbci@ﬂr):meihelgwapybn&stlea@hhmoges Bydraxi leeddgen, -CN, (C-Cealkyl-, (C1

d r
:"@ég%?%ﬁ ’E&%lb{(o? 2l J‘rérggﬁd(cg b?g&io%ﬁylg C%ung)ﬁ&&%b%aw ngo@cﬁm)a yi-,

(gl ?ﬂ%é\ﬁyl . (C2-C6)al kynyl , (C3-C7)cycl oaI kyI
( C2- COahie RAIsox yeailcyll indepe@Ben Sglevtedl from iachroup consisting of hydrogen

(l@%ro%ézﬁ ﬁ &C (% L L@ -& dgf (% bgalkynyl— (C3 -C7)cycloalkyl-,
((@Cmt@iﬁ%ﬁpm aryl ;(/3:; (ég W?% Xre | il

( C6- Ci»meaewéach oamh (@Cbe)@ﬂ@) lneL @yaanyt, CR2)dladiic 4L.sC-imyloalkyl,
(ﬁaggﬂge o%ytcr?/ él éi)%\% % ﬁg}py%gﬁ]&er%gr lt tﬂzer%dfgglk %éﬁ?ptionally be

rgugq;t@g@quy nwtq)gbyee rﬁglp@gﬁdepe@qn {g_ec@éi;) fggrlRf}%el group consisting of
&4 habdanl =GN,Qet- b@bl@;(li;berﬁé{bwdogmwr perhalo(C+-Cy)alkoxy-,
i
radl ca&acln @p@mﬁ@nlt lhgepgeqieﬁlt;i g@qdd‘gnqgg&?@ﬁsingoof hyflrolieln
kvl alk 3~C7)cycloalky
(Clcgl} | ér‘l @%% yn 1& lmﬁm B alk y%y
e oIk 2R B HG

per hal QB@IGZR4 (53] azidk:yll indepamtentiesdietei(FOm B6)gdUpasopsisting®f hydrogen,
GRd3eRthylidx 2 dr@dNG@i?_ (bn@g)emd é@? lk%ﬁiﬂﬁ@é iy, t(@ece)alkoxy
gr s Coneﬁ%%} I(ﬁ@) -Gp EW S(O)(k@%% @fkgﬁ:& n“’)chV, O Rec(6 Kooy
((ﬁ%zﬂelcawwi’)yl) ERT )MS(CB) al dm(;kwfgﬁo| s (8)3 iE:Y)cycloalkyl, (Ce-Cro)aryl-,
P 65 £ al Ky
F\@é& @E&%é@ch of%lld%fcj%%(%égf (Cor CG)C&enyl (CT}CG%W(\)))I- (C1-Ce)alkoxy-,
(C4-Co)-alkyl-S(0)¢-, R"C(OIN(R™)-, (R™)NC(0)-, RC(0)-, R®OC(0)-, (R"):NC(O)N(R™)-,
(R™).NS(O)-, (R™);NS(Q)z-, (Cs-Cr)cycloalkyl-, (Cs-Cio)aryl-, (C-Co)heterocyclyl-, and (Cs-
Cio)heteroaryl- R* radicals may optionally be substituted from one to five moieties
independently selected from the group consisting of halogen, hydroxy, -CN, (C-Ce)alkyl-,
(Cs-Cy)eycloalkyl, -(C4-Cg)alkoxy and -perhalo(C4-Cg)alkoxy;

R? is a radical selected from the group consisting of hydrogen, halogen, -CN,
(Ci-Cro)alkyl-, (Ci-Celalkoxy-, (Cx-Cio)alkenyl-, (Cx-Cyo)alkynyl-,  (Cs-Cr)cycloalkyl-,
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(R10) 2NC(O N(R10) -, (RL0) 2NS(O) -, (R10)2NS(O) 2-,
(C3-C7) cycl oal kyl -, (C6-Clo)aryl -,

w@ @R asshet er ocycl yl -, and (Cl- C12) het er oar yl - PCB0B2007/001125

wherein each of said (Cl-C8)al kyl-, (C2-C6)al kenyl -,
(C3-C6) al kynyl -, (C1-C6)al koxy-,

(Cl-CB) - al kyl -S(O k-, R10C(O N(Rlo)-, (R10)2NC(O) -,
R1I0C(O -, R100C(O -, (RL10)2NC(O N(Rio)-,
(R10)2NS(O) (R10) 2NS(O) 2-, (C3-C7)cycl oal kyl -

§ R) a(clzlc (ghe(e@ey@ﬁ-) Q@Lle{z%ﬁéﬁdabﬂl ] (CaLY yél&éﬂkyl o (Ce-Cro)aryl-O-,
er oa cal s | n

AL etstomtub- (e nadical s TRy coph iy FOD% clor 5oy

RO Op darfdr(BHN-0@)gr oup consi sting of haI ogen,

h%’ d ao%erel C&Lch (ogsalg& £ H?é}kyl éCS 38 § %CZAOC K%Cgf%lwﬁk’l R® radicals

e l%ﬁ?”a%ﬁ’%%‘{bé@u"?‘? WW? trema OQ? &thyed’ﬂﬁ’@'ﬁ§t”idﬁ{fn6?nﬂy selected from the
@Ydﬂlb(?@ﬁﬁstmb adf a@eigen, @Ngxy ,(-Ch; QT éclaoc)h)clycliloalkyll (Ce-Cro)aryl-,
a n
%&CE@%&% %ﬁewGF%% TR T o TS 82007}/0%15125
3 ( C6 -WhEtsja pgan- of qa@z(%g);}q@tl@}ll@b@p y(Fa-Cr)cycloalkyl-O- radicals may
e"éﬁbﬁﬁlﬂ&f Withrfror &A- t@ﬁ@&rﬁ&bt@@hﬂﬂ&éber@ently selected from the group

%618'6&%) ALY by PSRyt * G et (Crcaakon
R G i@ srocyBll BOOICHE)hetd®aayie( O) -, and (R7) 2N- (O -

wher e'mﬁe%@? heé%f‘n %ﬁ' Shid Qb‘ g}; ﬂl de‘ Gg)l*@gdcﬁglm @Xdﬁz)heteroaryl

écaeggl(o %{Zy & dz) IKet%lrpqyﬁl\yloQ]ea?cL? Iqs;@hqigp%(%{ll gl'\£5I radlcals X’na)tl) optionally

iba deptiutke it yromeine &t fiye nfoieties mdim)en@ntbmelemtmﬂnomthmgom consisting

%gé?r%% ?esw oM, (cr- CGﬁC;nQQ@ 2L

? 5%@@%‘ o & aﬁgsg)cféi?z ﬁe%é%aﬁ o Sipaiqy ane
7()JN ofo)s & dradiézs @Z\){ quﬂbmi' kgl subatitated with from onle tobﬁve moieties

gnggg%nﬁ%ﬁwg%%%leﬁﬁ o][nr the %50 (?dnglgtl 3 log%?teﬂggﬂaﬁ\}, IN! €C1-Ce)alkyl-,

mon

(Pedepeypigaliof| Apd et edatk®-f r om t he group 10 consi sting
of halwpgrih el df gsisaid EN-Collidht- JB)-8L)KKdxys, (Co-Cro)aryl-, (c1 Cs)alkoxy-,

g%é%%r%l Ihéatné?%é@ngt{er% errrémer’]u(ese aocl:' heazr} efI aefcr> Sl I?y radicals may
eoBnaveaubdtituted vith-ogg jo five berloggnadreups;
(Cr7- C:bfﬂdﬂﬁﬁ awa)fédlcal al e T QA=Y brtfvd R* radicals may be taken together

gl

g dict ST PR bk TEd PRy OB 1 o 4
hetefoatomsrseleeted fem thedepie cdmaintihg ofsaISe ot ME ) r om t he gr oup

consi %bx@% sdid @f toah %ﬁﬁ}ereﬁ}ﬁ Eé?ixl(ncychmng is additionally optionally
(C1- C6) al kyI nd wherein each of

%t‘?satuw“ﬁ“ ?zf?t‘g?f’x L ggs: Ry qO-, RI-C(0 -0,
R70 Ceé&dh R® an;dbon(i Y p28i€2| Qdepdrbentiadileatkd fromthe group consisting of

ﬁg&rb%ﬁa@ )begﬁ alng Pgrﬁgoq@écfe%{/,om one to five

fromthe gr
tonsi $enE Be fﬁ%‘F%dé’ﬁPef}‘?%Wo%?&?CtedéN“ pegrous patdaging of hydrogen,
(R - (©4)05)4iKlyI0 apdiiyia(C ATWYRIKYEL (E8) RlIdeany -(C.-2halwngr, e(03-Ceagdialkyl-,

?(&@%%8‘%&3759 Q&gﬁqg?éﬁg%mc&cé e ﬁlcgoﬁgt erocyclyl -

and (@Wﬂi 5 e Pajmdypendﬁmﬂy@pleé@ figfm té%lewuefcorms@n@gfahwmgen
Rdr6a0h&&des, -CRY-NHIRY, (0nel)biyl-Deerfaibisl-Cl)atk@chndi(¢ he Janeoxy-o

five h%ler% enac%r o\u gald (C1-Co)alkyl- and (C-Co)alkoxy- R® radicals is optionally

substituted from one to five moieties selected from the group consisting of perhalo(C-
Ce)alkyl-, -O(R®) and -N(R%);;
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optional Iy said RS radical and one R4 radical or two
R4 radicals nay be taken together wth E to forman

w@ 2007032807 nenber ed) -fused bicyclic ring opti one¢T/4B2007/001125

containing 1 to 4 25 hetervatons selected fromthe
group consisting of 0, S, or N(R6); wherein said (8 to
10- menbered) -fused bicyclic ring is additionally
optionally substituted with one to two oxo (=0
groups; each R6 is a bond or a radical independently

sel ecpg4 Iﬁq@@ b8l Wd@b%d@lﬂl?%bl%&tb@ﬂoﬁfthe Bbbd @@¥ting of hydrogen,

il et p R o e’ bl e Biflooron
(QGh)atyl- NG -Gk ejedioamge R -S-, RENO( 13%)& &)= R'-C 0) o- R oc<o>

%J@é (ggé{/CG? al kyIC3, (C2- Co) al kenyl -

C@’;‘W@Péﬁgét?cﬁag(ﬂ C1-g(7 @bx (g 0a k%\pnyl- (GaFelalkynyl-, (Cs-Cr)cycloalkyl-,
(@ch%@‘m&lﬂr QBL-§lo)ary-L @G T, RBtdrearg- RAdidicalb is optionally substituted by
; 6de g% (r:"nrcﬁe#]gs |§§A)P%ﬁc§eﬁﬁgf ge'ie%@dtﬁja%ﬁ% &ldﬁi) g%@éhnﬁtdf ﬂﬁjrégen hydroxy,

@@QQG(DG) Pty €C1 %)@WM'aI dee s@g)xm, k)ppthaQZfa Jalkyl-, (CsCr)cycloalkyl-,

Q(%C R ayqyme-@é)awhegnal@ @@aae@arysau d (c1 06) ai kyl -
2Ebst i ?‘?ﬁ dlsfarrgc}#%ﬁeéec{eg%omc}ﬁe oup Ol%gs mgqi"f‘ %c%(%q&nfand ﬁrce)alkyl-
t he gkdary iclepsifrotidig 20f per hal o(Cl C6) al kyl -, -Q(R9)

and Mé?%)rzaremhm%éaa%mﬁ.A?éawr&a@qaéooms 4 each

RO is a radjcal ind egen dently selected fromthe group
consi 8t§ Fyniseeriiear by ( Cl1- C6) al kyl -
(C2 Cﬁ)lﬁdid(le’l@yér-fron*(QCﬁ)dal kynyl -, (C3- C7) cycl oal kyl -

ﬁén%ruoéf'g ‘égc%ﬁl mde&er{d@(ry% Q)t?ey from 0 to 4

(Cl et er oar
R7- C(@)s psed Rqrg_nc(t@ phrasgnaorijig,\pf o&yua 55 pgaﬁzacéutlcally
@actble sﬁlw theluflas fE6gradskiyibtabolife€2soba@dea lok ipytydtes, thereof

(CZ- %@oﬁ @&Hcalgl ﬁ@pr&%%@fg l@é{udes pharmaceutically acceptable acid

(ag;q_tlcmlglth@[f :x;gs%gmy\ps opgwerfa@]u@a Tg% agg‘f IWBWEIEV? used to prepare the
%)Hé}ﬁfabédﬁbﬁl(}‘ d¥eptdReadiddadditior 8alEDofethé @foranmahépreddesé kcgmpounds of
ﬁry%ﬂ@tﬁst%nf r%rg tsnaew r%\P %{is @ %}Ei ?édlt‘%‘ %6&195 ﬁalts containing
mbamab@oé@umgcgpinylp amon@scguc@'ﬁ;sé ygéqqagqu e, hydrobromlde hydrouodlde,
?:@%fecgﬁll%@é efiREMme) M'{os;nha(ecﬁm@]p@b@ihﬂe' ace’feﬂél lactate, citrate, acid citrate,

het er oar

ff"’[ﬂﬂ?rt ﬁéa@ﬁa@up |H§tﬁstrp?.‘%a?%? fLﬁRéllag?tg eqﬁ:ucoﬁ%' C%lacc%glla?em Sngoate,
(nfélhaﬁés)tﬁbrhaié -efhanésuifenatmn bqanxermgelfonfaieomqi}lengsuﬁonqﬁﬁ afcpamoate [ie.,

r sl r fromO to 3;
qn1 mf ngné Blgroml s Napﬁfﬂoét@)‘is%ﬂ@ 0 p is

0] 2:
and 1978 imentop s nfoay bele R sal B RGN Tan flcBlgpes et
i uber 4s ré&_]eu'seid prepage rphartriaaeeqtbﬂ"as@cémmlm@gm sgjs of those
fc%PZHJnﬁs bf fo@rg.ﬁja I tRQ%FJ‘?&nEé‘ ngtﬂ o afe tlﬂ@gé:fﬁ@{ B ﬁonst@J(lE §ase salts with
des pro sol vat es. or ¥dtL es
tsh@*r@mpounds Such non-toxic base salts |nclude but are not limited to those derived from
such pharmacologically acceptable cations such as alkali metal cations (e.g., potassium and
sodium) and alkaline earth metal cations (e.g., calcium and magnesium), ammonium or
water-soluble amine addition salts such as N-methyiglucamine-(meglumine), and the lower
alkanolammonium and other base salts of pharmaceutically acceptable organic amines.
Hemisalts of acids and bases may also be formed, for example, hemisulphate and

hemicalcium salts.
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More specifically, the present invention includes
phar maceutical ly acceptable acid addition salts of

weooopasesds of the forrmula |I. The aci ds whi ch aPET/IB0@7/001125

to prepare the 20 pharmaceutically acceptable acid
addition salts of the aforenenti oned base conpounds of
this invention are those which formnon-toxic acid
addition salts, i.e., salts containing

phar macol ogi cal | y acceptabl e ani ons, such as the

hydr och].qr r‘qu\fv onys%rtﬁ}?{] Qems d?ee I%’n@fx?d 0(9’ Fqgrmac?bt ckPSSits: Properties,

sul fate, bhis

aSekeckens anq Hge iyt tah é‘F‘i W&f”@;“th %Y\Heﬁ“vgﬁt ?&?é tartrate,

bi t ar tTI'%thmp&Mﬂ§ bintaé Rvertidh fnay 8xist ild1@nafiRim &lsHfOdtéranging from
§a char nesu

t
BB s (8 005 BTk ot IR araoton P o Thun d a1 g dp aicn the
ameterpmmlﬁtlmg rakge ardex'at e ntejscdaidetsi end; depepding ugorGemperature, may

NaRRk e I]:eﬁ %r&p%rtleyb? a' é’(Wc? Bt b %\Jl@l 3'9p|éenf |SHQ‘§§|§Q§§‘I§ do not give

dition
nﬂvmﬁae a%rsxa G obeoian Rt 0 Ve BMATOHS RieBAES B g1, are more
aforegy adscabeldase limaldt Bpaf hdalins @ chermepdimmmstdid od liduar propeaties occurs
ch gl ﬁar?ﬁérﬁb& by B dﬂgﬁdércﬁ s tJSQQWs&M o (‘Blass transmon) The

non-t oxl c ase sal npoun S.
N8 {CoRiPne) ARy Sé%xﬁtsg“q W@P%tﬂ'é”h'%‘l}{‘e Aeteriadias|a rﬁﬁ'f'%foorf'%ed internal
ténmSteredae thevi@bledulp neveb areingiai ar distibetlve Od-@g | diffyactiore patterbWigh defined

%kso %ﬁc SH%@r:aﬁé \gﬁérr a*ed%ﬁlgl nt&%&lll gi{bs ?>{hﬁ)‘iﬁhe Er%%ﬁ'et%' olf”thmd but

cthe @hfmﬁafm peligniesiauidyis charaeipiizambyra rhgsecshages. UiRially first order
amhmgg@dﬂ@tlon salts such as

gll- rkrg:,] o g%%ﬁ\(:?rpﬁ]rs]e ﬁgp ﬁhe@?] rbrgé)é alg%le%< gt in unsgf'e ated and solvated forms.
pHerterac’eeitate’ &l Uspd Aereinge dbdcdbea g@hptdaraqwm@s coprising the compound

He g s ahvleitidAl aRf iols &nﬂoﬂaa&%ﬁnéﬁem.camys gc&staser gwém fiecules, for
exa

S e S SRS SR
sui t abd eursmtly sccepted cldasifitatmk sysferPloaorgacie Unydretek iSahd that defines
ch%l?ﬁf téltgs char§f=e| egt 'rﬁ&al lémdcou%ﬁagﬁ ﬁ%d?&las andse\é\érlda}}hgrphlsm in

02). I nventi 0
iecnaoyica) SR s s & e, Vatpey A Geer ) bt s
frytiates e b3 dnl svhich the lvbigr eolesdled dre nedlatebhigont @lirént contact with each

cglﬁgp F%%nmé%ﬁgg%ﬁi% n# te: c@leé tlr@%i‘raanha hkéméllgg rtlﬁ?@ateﬁn&@éaﬁers Ix@lm lattice

or evel
cfélsfé}?&u Wff HeN ateehyé FOa?fb?réNatW'@kﬁF b tMet@dopeRpEd| naigd hydrates,
phopatet h@scurt afe Iabédlto@ie rAethlighui d. Typical |y such

Tt o i 19 <BRbm S BarCh SHANSHLNE 0 CRMOEL LT ASbL 00t dofined

patterns an rope )

siighipmedty @dﬁnﬁnéentpbmwmﬁltyywb@s bPW%’éd thessolyentj o wiatgr isiyselly bound,

haaji aﬁmn@ s@hat@geanﬁr %ci%@édlcd c&rﬁpduh@dﬂtﬁe mawgslbér@scomem will be
racterj.zed

BrEER 3 B g Y BoTIIGES  Susf ePrieo o Hoifiaay wil be e
term ' crystalline' refers to a solid phase in which

the mﬂls%r ihdldel @x/ﬁhlﬁtﬁee&%@fff tHeitleh & a'ré’%ﬁlﬁlfé@ltnpor%t‘lf défiplek&s (other
ncti ve

no ul a a es a
Ty (e o SOBLAR) whrof to deta e ShieSss ang ineGgrponant arY present i
nedichionelrs onherstbicddreelricamdunt @ortplgxesof this dypsdncxdb iclaihtates (drug-

t%@t] ﬂEIQ&fi)cg{ F%ﬁ%ﬁ%&)ag?de'?g%%algbﬁe la t%gaer‘éc éfc{eﬁﬁ'@dsgé Icl‘}stallme
tcywpleaqsmﬁ neyiyad molgedar constituents WhICh are bound tog %1er through non-covalent

interactions, but could also be a complex of a neutral molecule with a salt. Co-crystals may be
prepared by melt crystallisation, by recrystallisation from solvents, or by physically grinding
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("melting point'). 15 The conpounds of the invention
may al so exi st in unsolvated and solvated forns. The

wWo edom1330f vate' is used herein to descri be a npCPBIGI001125

conpl ex conprising the conpound of the invention and
one or nore pharnmaceutically acceptabl e sol vent

nol ecul es, for exanple, ethanol. The term " hydrate'
is enpl oyed when said solvent is water. A currently
accepted classification systemfor organic hydrates is

%@c&n%herqug&ﬁecr =0 dh%f‘?ll @Jn?rﬁiuns '1?%88@3%%&/ 0. Nmarsson and M. J.
met al -1 on coor di nat ed rates - see no ismi

TR PHOERTL BP SBeToER el T BRpTRSH GOt D, Y6 ) Pham Sci, 64
B8, t 2691288, My HakeblieDékbgrist, 1979095) . | sol at ed site

hydr atﬁ% ?nrngouﬂgseéf th@m‘o@{tlgn mtap 9[33‘@%&% E‘Me@&ﬂ&rﬁﬁ B@(a?e (mesophase

i sol ate rect conta
i9ht kpide STVAlg! o‘fi@anis\ibﬁ?ﬁﬁdeé%lsééab'q WOWQﬁﬁth%yﬂ?Wh'C state is

tiltermeRiae béMbsC ik efuel tgsthiihd ablel &R th@hﬁuénlﬁiufd waer @ither melt or

they are next .to ot her ter

B e R
Bibedwtropic anth¢hahtesuting fmm therasiditiorhef asgsicoreheonmnoNgRrit ich jag water or
tdnBiRb] YorRAHNg deddiBed aEML SO, |donﬁ@¥@s&hm€ﬂ\évedtﬁé|ﬂ%%ﬂhal to form

SO e A TBSILS N, DML il S BEREEEn csens
<0l igrit escheast-COPNDSCON IS, 001BPaNAlNSr ndrkieniosuel AS oV Né@lts)s) polar

%Q(‘i SPup ! mg’(@ mfg@r%mj%E EWsths Bhdl Ay PR M’cﬂgcope by N. H.

conditions. In su non- st ol chi onetry w |
thipeishosee ?f@rpms"uﬂfts%ﬁdﬁ'ef‘ (e dhpelfn o Ne scope of the

i nventAllorefasreesnid tdompouriie nenfornaganp) exless fibelwndse spdetind, include

Sr?tjﬁpeﬁce%ntg sglgélé%?\;aef@ rﬁM?u-e 0 ﬁgnetnlfI gor#d'léigs %H&j n@fud L@Qﬁl& ot and to

onpo aré prese

reelyates. nuitheosPeRgnt eor@ﬁ#%ﬁ@@d "qeéﬁ‘fﬂs@iﬁé?és%tﬁ hemos t ype
i ncl udsy lﬁdn@&dmr ads %Hecﬁ chratBugshersthe borelousdsOsT fermnifal Iexeajso within the

sp:g eccg% the % us ?er%a%t&e?watl%se?ftc%ﬁbgﬁpg Y g%dlg?QhIQﬁ may have

cr ypst allG he
dislesr ne gl@aﬁmscquCélrﬁcwté thegsaldes @gewmﬁélradm%gwnto or onto the body,

NRNcdhOMRERto cdn{ﬂ)bé}{o@,céfl @ﬂﬁjla 1P Urkavi ltHeddéﬁlrﬁ@ aBBVitR for example by

thea
ﬁjgg;p kﬁc cliﬁ,vg%eagg%t c{qu{&?&i aerg F@jg {e\éc\f tP 28 g{ng s, Bgﬂwer ln¥ormgtlon on the

ruse rof Sredirigssmay be fundnin SYbwisigt s lvoveb Pelyigys Bxstdrsy Vol. 14, ACS
gfyhﬂgéltrx}g ééﬁ%@@owléh%@%ﬁ \ﬁ%fe‘lﬁmm/%%@ée &€ in Drug Design,

o e R BFoghe, ADel erRg ot pSSeamion.

gener détrodrensi @waabrdamdet witic dngo dnventton caamp lferx @smpe ébe] produced by

Pgﬁé%?ﬂgs%propﬁéte f(:ﬁl)(lona%g&ggégé@'m Bye E@h&%ésagf (MG St WIth certain

ounds i nvention al so exis
|n'r‘P'%{'e?r§§6’}‘FoF°pﬁP§? Yllgfl dn thee¥bph XY m°§t"°c§r a? |dﬁ%ﬁr iged, f°r examp'e in
Weslh af I}’ro&hbgs”by%l@umgaem (Emesat] t98b). e conditions. The

mesormﬁroﬁhe eg(arﬁé Lo%da ﬂ'ntaec %%C?Whh\ tnY\\?%ﬁt ntw fugbl Ue

crystalline’s e an e true i qui el t her

melt db sorhets tbﬁ)comnewn@‘rfsﬁn%qﬂ a?nt@wg caﬁwﬁlé goisis ypgtionality
qfc@omhanwerltﬂibré& rf@redfxaihbléea ESmpbRAE whdreifl tiRShydrogen of the carboxylic

aacgg%n ﬁca\a ég ﬁgg%cgoﬁrt\pouréaﬁ %f cgr%gl%ll 1S rgggacfea %{;“(é r&)aﬂ%@' tion of

(i) where the compound of formula I contalns an alcohol functionality (-OH), an
ether thereof, for example, a compound wherein the hydrogen of the alcohol functionality of
the compound of formula | is replaced by (C4-Cs)alkanoyloxymethyl; and

(iii) where the compound of formula | contains a primary or secondary amino
functionality (-NH; or -NHR where R # H), an amide thereof, for example, a compound



10

15

20

25

30

anot her solvent, is described as 'lyotropic'.
Conpounds that have the potential to form 10 |yotropic

wore®onbmses are descri bed as 'anphiphilic' andPCDIE061001125

of nol ecul es which possess 7an ionic (such as
-COO'Na+, -COO' K+, or -SC8 Na+) or non-ionic (such as
-N-N+(CH3) 3) polar head group. For nore information,
see Crystals and the Pol arizing Mcroscope by N H.
Hartshorne and A Stuart, 4th Edition (Edward Arnol d,

Ihé@in, A the ré&@m%s 059 of momﬁgeﬁa‘ of Wen%{-hiﬁo kunctionality of the
unl ess ot herw se Sp i ncl u erences to

§81“P§““d§6f%?'%&'S/aFﬁIPQ'?CeEGb‘rﬁ)%r%ﬁﬁ ¥l exes and |iquid
cryst ahsthélheeampibs airdplacemeaodrudisars acdsttahde Withnhe foegdoing examples

aﬂﬁ%&ﬁﬁﬁ% oﬁ‘%ﬁ]e 5?#h§ty8§syr§%esfm9\ fﬁ%%i%retn%%[l&%ﬁ deféé?ces

f or mul Moreovar ée@ﬂs @pfwoymsmftf%@ulaé @aﬁyéh@msetvn% agt s s, of other
LsoGRE beforulter | vati ves of conpounds of fornula |

whi ch . ha Jltleorn har col o
e R aasE whtih e Sasafe, BB w8 SpSigianBS e Sombounds o
borchyla I2batie compeunds teemedht give gmwnnmstr@florf ertfmlr@g [Some examples

haMleRBollidien g&:%hfaﬁéie vﬁ@ltthé’lh\;e)ﬁhorf iRéugxanmpl e, by
hydrol tic cl eava g erlvatlves are referre

as ' priBdr ug¥ere g ?’H%@r”” A BRSOt 2t ) groee: @f‘?‘yémxyme"hy‘
piemhtmgmemaﬁ/(m -F aOH):Nn Pro-drugs as Novel Delivery

Syste T |

and W%St ella ?ﬁd&gﬁg?ﬁgﬂr)@ﬁwgnl %glﬁt?ﬁiraé ?Iknoa%x%% an hydroxy
oegyayre the@@fr(d);ﬂ‘[?rfow less, 1987 (Ed. E. B. Roche,

Aner i qap Phﬂfefﬁi@l%lltbrﬁ;ﬁiund\&ﬁdﬁin&ﬁé on)onta% Friedlany gemind group, a
%%go%%g@%ﬁﬁwovgek\%h el MARRPD (AR of RRrEXaMPl e, Dbe

produc aC| ngwpproprla e’ functlonalltles

preserd®) in WH‘?&B o forrpilank | cantpingia peceeqanapmine group, a

rmmaiwd@ﬁvdﬁv&werebq Nﬂw&e-mh) Iled in the art as
pr o- |et| S descr i

of Prodrug W g{%ﬂgﬁrgg g’f?raur Ic%n@nﬁgsglaenylsg\ﬁ@g/ a phenol
@’ﬁa‘f@V%@e’@ﬁf(ﬁUHrW)i n accordance with the invention

i ncl udg) 30 wHele b 66@&5@0@@#&9@!?‘%@%'3 %!té’ emdefgrdu . a carboxyllc acid
| uncti onal | O(ﬁ-h
éigf"ﬁ?v‘?ﬁ@rregfg?&%?% §g§l§ 8% a conpound %her ein the

hydr odeil ofwheleethe aotmpouptiaf formoled dontains iap residitional OFgleduennic acid

%Qm%ﬂldarﬁjf wﬁé?é:ﬁnéh?nﬁroé& étgrﬁllﬁ%dcom%o&rglof%%ﬁjlé(yls bonded to an
wher e the conpound formula I contains an

(i1

AESAE °“’f‘8r§%rf”|a6'r{\b1’ iqey (- G—|) an ether thereof, for

ex an”plabmpaummbmnmﬂa Weetr exishagd to® dnyrdareogenemscﬁmérklér he compounds of
I f

?Jérﬁ?gg rré gqrg&&j'e lEl%Jfl r% rgltﬁgl e}ﬁ gtﬁ %E@%{ﬂ%?lgorg%s vﬁ{eF%ru {:SlaJ\d q are
et"l*iég‘?‘forrpound of formula | contains a primary or

_secondary gmno functionality (-N—Q or -NHR where RO

H), an am de thereof, for exarrpl e, a conpound WO
2007/ 13230¢ PCT/ 82007/88_5125 erein, as tahe case
may be§ on ens ' N

of S

functionalit conpoun
repl aced byQQC
repl acemenR® gr ouldy
exanpl es

and
Additionally, the compounds of formula | may include, but are not limited to, the following

stereoisomers, wherein p and q are different integers:
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and exanpl es of other prodrug types may be found in
the aforenenti oned references. 5 Mireover, certain

wa@oeowgasesds of formula | nmay thensel ves act as peDIB20gR001125

of other conpounds of formula I. Also included within
the scope of the invention are netabolites of
conpounds of fornula i, that is, conpounds forned in

Vi vo upon admini stration of the drug. Some exanpl es
of nmetabolites in accordance with the invention

i ncl ude 10 (|8) where the conpound ofsfornmyla | s
contains a hyl ou C% hydroxyrrég,hy em\vat ive
t hereof (-CH3 :

formulad congal "a] koxy greup, Ayl Bx
deri vat id%»e—m\ér eof¥)f - OFR® - OH) ++111) wh¥e t hgOH
conpounds of rmula | contains tentiary am no group,

o)
a 15 seconﬁlé{zy am no derivative thgieof (-NR R2 ->
“NHR or -NHR2); (iv) where ®He conpound of formulal
cont aiFDgher, GrRGRINEtRIN fheaamt winldgpprepiateghat priditaal/stereoisomeric forms of

%grﬁ%élﬁﬁ%)ﬂﬁff&r%\% %gg? MiRed by theN‘ﬁ'@dHctﬂ)}{)of %Fn@h&nhg\ the cycloalkyl

cont al ns phenyl  noiety,
phenol derivative thereof (-Ph -> -PhOH); 20 (vi)
Wher e Atdbiﬂor@ﬂmwwa &@mpbaridad kamlia ¢ o6rtaiheian slkengindr dikenylene group,

u vative thereof (-CONH2
re%\slslgr gorxéﬁf %“%négep?%é’ﬁeco ound of formula I
cont aNVher%mstwtﬂlrEth sAmprsOatgl Ueaipnintereravertble ulpytometie nomerism

Q‘Eb@to%%rﬁ ) '&aﬁﬁb’cuﬂ'fﬁsoéhﬂrla@ P brih (Bfm?o@@m#ﬁ&ls@fm compounds of
ornul a onde atomto form

PBRAdeconses Ao g oo P 18Py L1 OB B TP, B Spgaleppatrce
lastenest@r eotsupvends. wilhie coutaipcamdematic naetyrult followselgat a single

cgﬁ\bé{ﬂ@ ma@lékhlblﬁma@tthaln ok ¥y§goft|§bmetr|gr% fol | owi ng

st er eol soners V\,herelnP are the s |nte
RL R naydehyfihi tee peoge & 18 paeseﬁzwenmarmﬁ?&r ¥, Geometri
tisotneesoamaaaLnetseriafforfre rofrtie @ormpavays ofieiutid, intudingaeompawtids exhibiting

lrﬁo% {hgrq oﬁeolap% wsofn%lrlgrﬁ‘r’]!ng g'lelxrtlgfgs %ﬁé @?n‘%gl'geg%of AER&dRd Bre acid

P75 S0l LSS U CoRRRRY 15 ORCEIRLEC S T ‘?j epple. dactate or F

lysine, or racemic, for example, di-tartrate or dl-arginine.

As used herein, the term "alkyl,” as well as the alkyl moieties of other groups referred
to herein (e.g., alkoxy), may be linear or branched (such as methyl, ethyl, n-propyl, isopropyl,
n-butyl, iso-butyl, secondary-butyl, tertiary-butyl), and they may also be cyclic (e.q.,
cyclopropy! or cyclobutyl) having the indicated number of carbon atoms. The phrase “each of
said alkyl” as used herein refers to any of the preceding alkyl moieties within a group such
alkoxy, alkeny! or alkylamino. Preferred alkyls include (C4-C,)alkyl, most preferably methyl.

As used herein, the term "cycloalkyl” refers to a mono- or bi~cyclic carbocyclic ring
(e.g., cyclopropyl, cyclobutyi, cyclopentyl, cyclohexyl, cycioheptyl, cyclooctyl, cyciononyl,
cyclopentenyl, cyciohexenyl, bicyclo[2.2.1]heptanyl, bicyclo[3.2.1]octanyl and
bicyclo[5.2.0]Jnonanyl, etc.) having the indicated number of carbon atoms.

As used herein, the term "halogen” includes fluoro, chloro, bromo or iodo or fluoride,
chloride, bromide or iodide.

As used herein, the term "alkeny!" means straight or branched chain unsaturated
radicals having the indicated number of carbon atoms, including, but not limited to ethenyl, 1-
propenyl, 2-propenyl! (allyl), iso-propenyl, 2-methyl-1-pr6penyl, 1-butenyl, 2-butenyl, and the
like.
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1 and R1 Further, one skilled in the art would
appreci ate that additional stereoisoneric forns of

wa@oeowgasesds of formula | nmay be formed by the PCT/IB2007/001125

i ntroduction of substitution on the cycloal kyl ring.
5 Additionally, where a conmpound of forrmula | contains
an al kenyl or al kenyl ene group, geonetric cis/trans
(or Z/E) isoners are possible. Wiere structura

isonmers are readily interconvertible tautoneric

i SOWEVASSEBed(heP@NttﬁéTQémS"EIk»nWaB L@@@ threlnThi meéra@tréxéﬂﬁeor branched

etraon Teihdear agitg B g rtaf B HHiRgh Qs gna gpving one
axplereorgirimminding dut sai-iméied tedetinal/iepropyntiObutynyt end:thi k. i n
Comom%emr&h tﬁergfrﬁ%eﬁﬁ rﬁééﬁg@tph&ﬁymblﬁély Als'ot thb @r#noa@» refers

that a si ng oun exhi bit 'nore han one ype
dP aiMapere PeGyFlicy %W%@&P‘W?Wgﬁh% ﬁg"’@%%wt@f of FREPAR kg ¢
I nventAsOusedrterar, | ths t@mebbis@aBl’ Sefegeonet ajomatic sppatialy saturated

g]ougyé m?cg)c& én teﬁ’wf h%ﬁ@ tﬁ@mea@c@ﬁu,ﬂéer R %gpd{)r?aljoms {eg. (Cr

exh an one
@dh@erpgrwr) @hdﬂawn&taur@@'cawd GWBb%rOfrm?@erhé? 8of(5 tm Gyembered)-

' H'éfér tingr & (@Ctbdwlﬁe@dé}éd)lf@éd ofi cyB@Sﬁhgs abids cM@ﬁ;ﬁg Bt least one
efeé%‘?t?unt € %‘%'tg fr OT%%@&% in e %Cr‘i | VeA pfe?err e%x%% gf heteroaryls is for

cHxamaJatpvraMe pweziall, mlrlrgldmlylneyndﬁ@nwgfewyhém; imidazplgl, pysroiyl, oxazolyl
"@lgkyh 8 ox@z%lywe# b- oﬁan he tlﬂéﬁé}»ﬂ (59' eq Q-@ﬁaz@fyl Otl hﬁﬁlaﬂiwu Ryrazolyl,

a?taaﬁe'weta'afcoiﬁ on Lo ataof, 1 3R, Rl (4 o adypdiazon, 1
roxbatdydigzolyls d-okar2 pldiazelglc drveaB 5 -diarolyl), thiadierdl A n(g.g b dByithiadiazolyl),
qat@az&@aa a&miﬁ%eﬁm,w S@‘rrzgfuryl #oIGly SAORE m@yl or

cycl ob aV| n)g I ndi cat ed nunber of carb
at ons. Th?ﬁ%rmpﬁﬁtsgoé ohgaaéwssﬁ hergin; rgfers| \R ¢ oyclg reHBURF g s Rcicated
rrﬁ:ﬁﬁbsoftcerbalmytoﬁfs (&b (Rr@jrethravgely) kard R hetbioestoms tdiéatedafrom N,

Q?P QIS SHG leglok%{@l( n@% }EFIEX% mgﬁo- t Blyk Q&Bra{:éd%fr ?Eﬁ.@@ saturated

'Kyl's
Ag @ﬁéﬂ“%“é‘ﬁ%?ﬁtetr?ﬂ*véTOF%?WW‘CS?E?‘UQ'IOW""O"V‘e*l"ﬂdﬂraéo‘ldéﬁ‘ 1ay' imidazolidin-
P OimidkoliBih=40yY, qiyrrﬁhdﬁﬂ’f-hoﬁm'e‘)hdlrﬁ;ﬂyll pgroliie B4y, .piperidin-1-yl, piperidin-2-

3%2: g’ﬁ%ﬂgﬁy 4 Y, C%C&Je'oag'm%ﬂ’ 8){)%3%&3” Ly P'P?’ég h gh?xyll 3-oxazolidin-3-yl,
OW'@QWerﬂ)ﬁ th'aé%}'ém@héxé»ﬁ}PNraZ%'ﬁlﬁ?M oﬂ 2-pyrazqliisgtyhnipiomorpholine,

b1| @ﬁéﬁét‘@ﬁr@th%mﬂr—]z%t aﬂ)BLtetEHhS’drothibﬁry QJyIO[ &e@af@]ﬂrﬁ@ﬁt@@)ﬂhe morphohne
i tabah-bie s RN, Ry TRt g Bzn 43 and the
diké.orExample b bigyclic @dioratad 61 prolfaly @aturatddl wd skstersr ipehideindolinyl,

Of-h Qs lde Asp g—%ﬁgdrbﬁé'n%bfﬂnant he tej @34&%@%&:‘0@1@@ S and
strai gett or branched chai n unsat urat ed radi ca

Hatrd A TERErQisogvEdr¥d number of carbon at ons,
I ncl udisnged loaréin,rtiod tekrn Maxb'del ugea t@mh&mglhoub]b-bopd@p@cygéq( =0) radical,

I |
?fo,péx%gréy lindsd ul&a/ g%)]nci bér%epfsoﬁ%é%{nn a%wﬂ%])ééggég %gg%gbsbgm as a

Fﬁ@‘PPP%S@BW/ 001125

An embodiment of the present invention includes those compounds of formula |,
wherein B is pheny! and r is an integer from 0 to 4.

Another embodiment of the present invention includes those compounds of formula |,
wherein B is a 5-membered-heteroaryl ring and r is an integer from 0 to 4.

A further embodiment of the present invention inciudes those compounds of formula
I, wherein B is a 6-membered-heteroaryi ring and r is an integer from 0 to 4.
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9 As used herein, the term"alkynyl" is used herein to
mean straight or branched hydrocarbon chain radicals

whaoornsp3vhe i ndi cated nunber of carbon atons apdi/mE2e0mMm1125

one triple bond includingjgobut not limted to,

et hynyl, propynyl, butynyl, and the like. As used
herein, the term "phenyl" neans a phenyl radical.
Also, the term"aryl" refers 5 to a nono- or

bi -cyclic aromatic group having the indicated nunber

of Carﬁpﬂﬂhé‘teﬁﬂgdlmé% oxd&r%q)r&%ﬁﬁh@nt.anhﬁcmo%g rmosa RLAPARRAEY bf formula
refers to an aronat }10 or Yy satur

hoHSESEP %2 BrepPege ?tem?fVﬁg‘gsap@ { gD MREt ﬁ‘ﬁ“ 8 R

i ndi ca¥ fadharembedimerit of fnelpoeseat iovebtigreingjudes (@se compounds of formula

?]\@ri?be%sr%% ige@ﬁetgr%ﬁg%ug%ﬂd;Eths;@perHJﬂﬁ'{ of

eteroaryl rin
(8 to Agtgrth@@ﬁ*@p ingntiof fiecpreseriipyention ipgles t@ﬁg compcgunds of formula

%qm{egélrnmgohaﬁyl biRpsit aﬁ)ﬁ\&géﬂfr&heb &rQat om sel ect ed from O,
an

is f OIAN"UQE% 8dnayr?tloayr]e rr%ﬁﬁtrn[nveegm%r lnéflpdeg thoa‘ ngrSoaJngs of formula
pywhedvz E isyd 5- mEMb@ﬂ@fhetef‘pwy Ing apep @@Z'(Uﬁ“}@er freyp IOﬁQ)FyI
oxazol gy \*urthe(r%nﬁodlmémt%‘f Q?éeb?&s'ebﬁl IFIVGJ“ICZT |ﬁ’éft§%§ |thblsé compounds of formula

t hl azo %ps a6- pgwp%[ﬁ%ﬁg}jaroaryfr,ngfaii Ws £l ént%ger From% tg 4,
1 2 3-A fuitieer @mpbdimént 2f thetpreésaaidhyendion incteids dwee gdmpaingds of formula

} \ghe?"el ﬁag éﬁ%&ﬂ:i%f SFleéted f?&?ﬁ"ﬂ% %OLQJ' &%stt)ﬁb of hydrogen -CN, (Cy- Ce)alkyl A

hy adi azol y
(67 ge>a!kepyls 03 (B SHIBYT JiPpren s B PRI It g lkenyt, and
|(quyalmw R' rbdusois paamgally stboeﬁzteﬁ by yhe td thekal ryibietisarindependently

sg ctgéK‘ m Tﬁke oﬁ{; n&ongﬁtng ﬁCMerA n, ﬂyc‘dr%%e%aggtg?i @ Ce)alkyl (Cq-

ers the 1 ndi cat
&a)aéwsbohera@' ﬁECQ)é'ka' (C¢eaovelgy! xéh éPg@g)eqVPQYflyhnéPef’m)ary' and
lqc;.c[,_}he@tda.m; sel ect ed from N, 0, or S. Exanples of

such t ec} bognlr ;{q & d) compourpz{s ofoXr%MJ%l ﬁ‘xghéjer ﬁwtog(g whbrein R'is a

partla THC

@&ilcredawacrt@ﬁ frerarihe gyaup qomlma;aﬁr(@mr)%m@kw (C2-Co)heterocyclyl-, (Ce-
igN)&iz,0l dndi r{Cﬂ-CMﬂaetePdﬁMiaZQhérthn edbh 2oty | sald (03 C7)cycloalkyl (Co-
&}‘Hgazol Il)ai §6ﬁ10)ar¥ F% §1 {‘112)feS§ToaXIL % %/c{ C&FHS Eptlop%'llyysubstltuted by
e &r theke maBstigs lndqnep@naszserhecled;ﬂom the peomednsisingydf hydrogen, hydroxy,
ﬁ’x'aBSérﬁZ'(&-l@s)éﬁkyi %(éﬁ-@g;@zo%l d'p@rhglobddacs)dk?lm el i,  (C
Eobelsgreidts (Siay P (ime SrEH-ne

1, 2- t&lthafwmhod‘hientamf he2egnhgounds of formula | include those wherein R' is a
h&is@&%&%&&@m&s B Jg ofhe%bahbédéfﬁ)hhacg IcR6)- N (R)oN-C(O)-
1 vmeért eafty af éﬂfid’zr\?’pa -C(Op-, zﬁ 8x%£9|> n2pd JiR)N-C(O)- R' radicals is
%p%@ﬁp%@ishﬂuﬁal By éney lto atmrde tnlilﬁet|85 nhdeba'ldelftg/a@é(ﬁai @bm the group

IC c t t [

con s% of%gér%e%éjlgdrg% %Q&Jéé }ZM géa &Wﬁ db(%%éké%}& ggﬁalo(a
Pe)@lkssl ACt+E@evalRg 0@1%kbleﬁerﬂyvclyl alSerCroaryt-, and (Cr-Crz)heteroaryl-.

1, 2, 3,cindr@infbabin@ntd iof @RUEdHHolIs! of g&ﬁwuldasﬁiﬂclbk&f Pose whérein R’ is a

a oubl e n en (=
Pl angesly 5 ar ip gl (%G SRR R SRS T .
car borotlaqrmmboﬂnhf@ntsaxﬂ|tr@a¢onmnncbeoftfprmy@hlt inglgdegthog wherein R®is a
GadidaP Wbpéﬂm@&ﬂlﬂ) selfBie® %W!h@%?(?upoéon‘élgﬁg%fe(@ﬁmo)dll@\l e (II#(SHélkoxy-
S 0S or

Ryt By SR Gehaa B 06 559 (Rnbrar (Craatkony,
¢0bod)alkemt-, ahd (GreCpalegwntR®iradiea isouptiomady solestitutelofsen one to five
CRBY HiSpbert) s@KEBd krom the group consisting of halogen, hydroxy, -CN, (Ci-
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wherein B is a 5-nenbered-heteroaryl ring and r is an
integer fromO to 4. 35 A further enbodi nent of the

wW@e@3asa307 nventi on i ncl udes those conpounds of PEDIBRO07001125

I, wherein Bis a 6-nenberad-heteroaryl ring and r is

an integer fromO to 4. WD 2007/ 132307

PCT/ 1 B2007/ 001125 10 A further enbodi nent of the

present invention includes those conpounds of fornula

I, wherein Dis a 5-nenbered-heteroaryl ring and t is

2Daldt egglc, iyl t@ce : Jé\ryf-Utéﬁ@sl)au@BIPOQt:gemet&Bc;kIve and (Cy-

present Invention includes those conpounds of formula
2RFREPEY M D is a 6- nenber ed- heteroaryl ring and t is

an i niCetge renfhiodimedtst o the cdmpounds bhérmelabddéludenthosst wherein R® is

?5]8@%9%% rtK%@HuB Q\ﬁhMIbé} de EC L& @905@%‘6”@5 C? ycid&fk?ltb Awherein

sbchupiraak (e ermal ek CorC EHRPaULR? g SROATEIY Substiuted

Bl (bhéeﬁ) té@oastemnﬁme@nw sélegterifrem the grdwrcmnmsttagu of felogen,
- het.erpar i a n

BB SRS SRR b LM 2 £yl (CDEERBELEAN G (o

iCaghetrtedylt. hose conpounds of formula 10 I, wherein E

' S a @tﬁ@@rﬂfo@iﬂmh@t&rtﬁ’@"c&%pdww oﬂftﬂmﬁlallsln@ul’tid hbeg@herein R° is

t her t
SHORHR O 1 @ P B P8 GBI SR (- Craneteroan.
e glaryl-8:, (CsCahataoiyciptO-s o€k iatesearyiie, yheseip each of said (Ce-

?:‘égégt d“%}?:fete%‘é?d’lﬂgfwf-cm)%lero(a@l @Q—@M&WI O (Cr Cg)heterocyclyl -0-,

aa4 dC(é@h@,@)O&M@r R reé&alscg) é@tpg%l}y”substgﬂﬁde from one tco flve moieties
(rd2pdoapatlylepiayted fréi trre@bup&bmslstlsg oftalogera Ihlygrosu B3N, i(€ 1€ Halkyl-, and
? d&?ﬁ 9 three noieties independently 15 selected

e

group consi sting of hydrogen, hy %
hal ogé}ther(@lb_o@g)eatskcgﬂthe Cc rm_qun@;)oté[fqgraglﬁ | mclude ose wherein R® is
Baé&tacdg a6 lihdGroap kyﬂmstmd (32484 e&sblaatamz R’ cc(o , R’-C(0)-0-, R'0-
C I f 7 7
e FHIEATLERH: W o Py il sl sdC oy, Rictono-
@t’omehuarai R ENS@I&R trmé Ismet*ce?w M?Stitléte%fmff‘aﬂm? dafive moieties

5&HaeshyfserRBRd fem @fe%p%@ﬁlﬁétlﬁé biH&Io@én, hydroxy, -CN, (C4-Ce)alkyl-, (Cs-

%ggyi%bwyﬁﬁ‘%%h%@t Ei@?ﬁ%%étgagk$&y0;%ereln eacﬁoof

sai d (C(ﬂ&r@?r)b@ylmeotalthe. gonpeNAsgf ﬁ@’tm;ltaddg;@qlcgﬂ those wherein each of

Q%S%Qbﬁbyﬂalk% @ﬂ gaﬁlaxﬁ](@ B0 (ﬂ‘&ﬁejall@i-y V@QJCQ)ﬁétérobﬁ:lyl and
&tl onal | st nol et.i e

(B e AR aEles ot PR e B GTlSSBS: GUPiRYy gp subsivied
Mmﬁbmgﬁﬁwehﬁdmmxmumshalogen (C1- Cs) al kyl -

(Cl- tﬁér%ﬁ%)‘?nmeﬂ? bRd %u@o@“ﬁ%hlal |nclude those wherein said R® and

C9) h
(()@ch_qp}cg} 9 two %Wl(@@frﬁﬁ%@fgéﬁgg}u% E }g foln g [fufp 10-membered)-

maobufyemt ﬁng;fomnbmn;zoﬁmerumdm 46 4 bewamms saletaddiom the group

&y S a radical selected fron1the group
08%23&% b 5 P%)S@ R7-C(O) -, R7O-C(O

(R7) 2r@ﬂtgr@;nbodmmfé obihA cemeeHngs obiamaHiayindads thow*@(r@y said (8 to
RE i ed)-fusBdibiéydii r&blc@(t@hs atféast @@ioxpden atotn. opt i onal | y
zglbzgltéetﬁg ??@&x ogttse o e:%:or%gguHSI Igfttotl‘qn?tﬁa % eﬂQ&%AéFem said (8 to
Hpmambpredhwsggénychc (M ls(a@gm@@wopgqnally s{u@;_tlt@g(? wltk@gy_to two oxo
et bRk C1-

Other embodiments of the compounds of formula | include those wherein each R’isa
radical independently selected from the group consisting of hydrogen, hydroxy, halogen, -CN,

(C4-Ce)alkyl-, (Cx-Cg)alkenyl-, and (C,-Cg)alkynyl-, wherein each of said (Cy-Celalkyl-,
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30 C6)al kyl -, (C3-C7)cycl oal kyl -,
(C2-C9) het erocyclyl-, (C6-Cl0)aryl-, and

w@ @7 CiBYhet eroaryl -. Ot her enbodi ments of thePCT/IB2007/001125

conmpounds of fornula | inchude those wherein R5 is a
radi cal independently selected fromthe group

consi sting of hydrogen, halogen, and -CN. O her
enbodi ments of the conpounds of formula | include
those wherein R5 is a radi cal independently sel ected

b%%lt@&ygr QhHP (@2%‘624 1Ng? %d&gl%%}n@élliﬂéhbstltuted by one to three

(G213 B aRS R Seioipb T e GHR BTSuag atperootm bydkpi {Cr-Coall
( (Bia}o%) abﬂhamwrm)a(k@z-p@‘h@h)(ﬂﬁ(ﬁ)a%bxy (&r87)cycloalkyl-, (Co Co)heterocyclyl-
%%)eﬁlté%%‘ Cmﬁété&aﬂ’l cals is optionally substituted

moi et’l es i ndependently sel ected from 2.
t he grQﬁUif e@&@éh@ﬂiw@fhefw%ﬂuw&ﬁ formylg Wﬁﬁde thope witersin ggoh R is a
2084 1&%8&&% /éd%%&eﬁr&ﬂlfh%grow &msilingy lof , (Ca-Cy)cycloalkyl-, (Cop-

( (CB-,C 1- CB) al kox
@ %@%ﬁxé 2’%‘, 1P)>7 v aé‘nd%g@z%‘éf {Ygt e%%?g/l ea Qcﬁ said (Cs-
mdpmf’rt s(Cﬁﬁe)hﬁeromh‘bo(ﬁuFSo)@fﬁ" fémMCaClz)hemqam&eR radlcals is
tJb@&%nW&ﬁﬂSﬁtL&b Io'l?=|e t§Qhr%§trﬁ&ietfe§ Qﬁ@iép@ﬁdéﬁlfl@%@lected from the group

cnstat i ng g (S el palIG AN st peroC At

(r@&aﬁwe%wmy Ky (Gs- @wclt(eﬂlﬁl- CXQE—SZQhQiabkgplyl-,O (CRBo)aryl-, and (C1-
@gh&téﬁjoé i.s optionally substituted fromone to five
noi‘et1 es | ndependent|ly selected fromthe gro

consi SRNPIFTBRdneNisghie cOPRAYPEG) formely | inclge @8§ég\|vlp6y?|r_\ each R*is a
(ﬁcaﬂ%@ép&rnyénﬂy séledtedd6gna this @royp cor{sGRRdCSY)Hyetogery agladeyl hydroxy, -CN,

Cl f
M SR LAy, (3 G5 RIR 0 SRLG phficgt
s(Qh @d@'éx&sﬁ)@nﬁt ﬁéo)@'K%u)p (RoRNF &+ Hg%@) (W@Rﬂ)é’?y)pNC(o)N(R )
(€2.N8)h&t( aﬂgmscd)yj wheréiftls 63cR) dnebrr oigrdy) (G- Ce)alkyl- (Co-Ce)alkenyl-,

(gc%ggrﬁ (o éi)allFoxb pe)m%f(é?r%?a)@ y'(c1t Cg)alfi\/l (Vs RC(OIN(R™)-,
ccmif ) RE@D)=,, RFQ@)CQN?@Q@)OC%?)MC(O)M R cﬁ*) S E-0dRYENS(O)- R?
(r%cﬂ@)@ﬁ&haﬂpsubsﬁl%d @%H‘&Heetf) GGy Ho)@tne@ndepeﬂﬂ&tly selected from the

e Bl oL ek ATGb el ol SR AT e conon. an

selteb(@eCdallemy-t he group consi sting of hal ogen,
hydr 0XherefNodifeits %@ICW[!oundsaJﬂ %rm&l@ I ﬁ@@id%?& \Jﬂ@ﬁéﬁn eachR'isa

O her enbodi ments of the co
i AP H‘éeffeﬁ‘éig'&'yv%l?f’té? fromghg gr %nE% 8‘?’6@?%“1‘((%6 %PW@"‘&‘Y'OLQB ~Cro)aryk,
oOnSh)sdterngycyf, 8 &;CFRietaryl-, Rihefs@R eachRa- B(dOjGs;Cr)cycloalkyl-, (Ce-

FE;O)S}QP)( g@"t@ﬁ}%ﬁé )and I&@r@ aégi@oéryr gQ)adlcalwE}(ﬂioﬂaﬂ?}aﬁxgshtuted

2320} @Q‘D}O f'Veamﬂ"e('???)“EﬁPeee'@“Y SP!SCfP%émEhF*? §reuR PNSE Pfyha'Oge”
Sybreky, teN,gd,-CHakyl-0(ms-a; Rydidave!, (mJO%IaIKGSy- 2hd pm&aend@akw

sel ect fr rQup, _C t. :
hy droxc?/tg &ﬁ%%%ﬁnt é:} F'I% ?l%g'en \%&% A Oa h ’of the aforesaid
qmpodigiealiskieyein @nﬁarp'etea%nfr@(n@toee) al koxy-. O her
eﬂbOdl@fﬁé}t 8mebdihbas C@”{h@Uﬂd%anm\féMdSﬁJh@lddei B&dhUQE the aforesaid
t%%% \gﬂer err1 nr?%cxh of aforesaid (Cl-C6)al kyl -,
OEEPIPREEN M. c10) aryl -, (CL- 06) al koxy-
( C2- CHthest embgqn@pnyq; of ﬁmdpreée@l icEpjioretiealuggr pach of the aforesaid

reelihestsf ver&@mhs f af oresaid RS radicals may

optionally b ubsti t ut ed
P O’chery em%ods ments of the present invention include each of the aforesaid

embodiments, wherein m is 2.
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w@a60d/1880and one R4 radical or two R4 radi cal BCHIE2007/001125
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taken together with Eto fasman (8 to 10-nenbered)-

fused bicyclic ring, optionally containing 1 to 4

het eroat ons selected fromthe group consisting of O,

S, or N(R6). 30 Ot her enbodi nents of the conpounds of
formula | include those wherein said (8 to

10- mn@ﬁ‘w%ﬁ@n’b@@%ﬁtsbbt‘w Fesgﬁtn %/&?ﬁﬁ %h&l&de eala??aosft th@"&foresaid
oxygen atom RENTS 0 e conpounds

f ePpaginzents, VhFPInAds Q-hose V\,her ein said (8 to

10- nenbme.e@)nbwmdtsbbﬁw ipfesBtn GvérBioRdidéitideO ALK Yof the aforesaid
otlonalg\/w ubstlt W|th one to two oxo (=0
5

'Btﬂorsj en "ReP % 'ﬁéht s of the conpounds of
f or mul & morg preferree emh@ﬁkreer\m{ée@hrpf ¢hecdiorpsaid embodiments ofdthe present

| RESRETHSMEL Yo SduRad REkréin RIMhiIABis %p@éé@nt@@ By‘?’foﬁ%ulé‘% of

hydr ogen, hydroxy, hal ogen, -CN, (Cl-C6)alkyl -

(C2- C6) al kenyl -, and (C2-C6)al kynyl -, wherein each of

sai d (CL- C6) @l kyke), WO 200%/ 132387 P&l E o 7{RIB1125

12 (C2-Co) al enyl d (Ci 06)a kyn | - radllcals is
opt i onahdby—sg H-gp—hpi-etd

i ndependently sel fromt he gr oup consi sting of
hydr ogen, hydroxy, (Cl-C6)al kyl - hal ogen,
per hal o( C1- C4) al kyl -, perhal o{,C1- C4) al koxy-,
(C3-C7)cycl oal "{?ﬁ &%2 C9) het er ocycl }/I,- o
( C5- C1815r gptbodintents of @WN@F@F ARy 1a ingudy these wherein D is a 5-
emhn@brerﬁlnﬁteromffl rm@end:mlmnunds of formula | include
those & e%%dﬁ‘%ﬁg '&) our{dg% f&ﬁhul% &49&&&%%‘ wherein D is a 6-
sel ected from group consi st
(W@?%W‘?%%W’KW and PPl C9) het er ocycl yl -
( C6- ClGthatrembodimaned o( hé cbrhgouned @remmunlia mclM%Géde%a&mD contains
‘%&,9%% %f“% on C73rgycl oal kyl -, (C2-C9) heterocycl yl -
1 7¢ and@§ Cl-Cl2) heteroaryl- R2 radicals is
opt i or@mer;ﬁn@ewgleniﬁ d coppasnds of dormilp deinpldecthpseswherein D contains

| A Rpenderigky arl. ected fromthe group 10 consisting of

Bg(rjrhgl E ﬂé%r OXKS/ |0P % %ﬁ?%g@s&#&&%il%é@%%%ﬁe’ wherein D contains

(@@a@ﬁéwauodblklyl , (CZ C9) het erocycl yl -

' (CB Cl@thé'réfﬁbodln%% 6Ghe %%WE%QG?EME Ia lgllh&r thgse wherein D is

odi nmul a i ncl

ciRpee B Be s RSB O BryaayEan OB R, midazoi
sutrelgh @azdlyl.dhintdhd pyraacly, tettarsiyls trienyl, @hd byatiazgien,
??Illo%a a?rﬂ%ﬁ{og?ﬁ}’ents %alo}(@ﬁ%n}is o%iém%aaﬁﬂgjudﬁ those wherein B is
(RBEDYEG) al koxY-, per hal o( C1- C6) al kY
(C1- C&)taérléyﬂbo$ﬁ"@)1ﬂs -of thliape)nbl Blid)mula aRA)2NEEsD)wherein B is a 6-

YR - (RLO)2NG(O N(RI0) - (RLO)2NS(O -
erein is each of said -N(R6)2,

(Cl1- C@tgqarl@mbodlm@@gptjey qurR@qS)q!s_of for@@g]@e;lgqe,(twﬁﬁ wherein B contains
(lbaSi®hahikogen-atorper hal o( C1- C6) al kyl -

(CI- C%tﬁérkéln!:t;o%noe)rd(sf of tﬁ%%g&poguﬁg&p}&mula la include those wherein B is
selected from the group consisting of phenyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
imidazolyl, pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, tetrazolyl, triazolyl, and oxadiazolyl.

Other embodiments of the compounds of formula la include those wherein E is
phenyl.
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(R10) 2NC( O -, R10C(OQ RI100C(OQ _ (R10) 2NC( O N(R10) -
(R10) 2NS(O -, (R10)2NS(O 2- R4 20 radicals is

w@piao7asmbht y substituted fromone to five noi et PEFIB2007/001125

i ndependently selected fromsthe group consisting of

hal ogen, hydroxy, -CN, (C1-C6)al kyl -,

(C3-C7) cycl oal kyl, (Cl-C6)al koxy- and perhal o(C

1-C6)al koxy-. Other enbodi nents of the conpounds of
formula | include those wherein each R4 is a radical

. ndepe@t@lenénhabdﬁehecotf @@ d‘oﬁ\%mﬂdg%f AU IaC|ﬁ<Ei§de3thb§é9Nk¥@?eln E is a 6-
(C3-C7) cycl oalk yaryl -

(Tﬁ"@?dn LPYYY 9y| , and (C1- C12) heteroaryl , Wherein
each otbthsraembo@iﬁ&n‘@b)‘ theadoombikngk -of fofriBa @1i0g!adeythese wherein E is a 5-

(rpéﬂ@%$ﬁét§58 Y4yl -, and (Cl-Cl2)heteroaryl- R4
ra S 1S 0 naII substituted fromone to five .
noi et i @&er ﬁﬂ'@cﬁw&snﬂﬂ Ef*esc@rr@ewa o fymutehie igeléigpthose wherein E is

Céélb%ieatﬂdhg trdf grlaa;b Qlﬁfetlng foy Ghensy,, pyrilN, pytr&inyCoyyaihkastyt, , pyridazinyl,
qu?g{l C%Tlol%g L %’e(% 1azolyg)&%rz<§gh%tra&%ln tn?zolyl fem? Igxadlazolyl

pr eser@themenetmdmmts. Qﬁémm%ﬂ@a@% offorryia lafinpiugs dhage vdgrein R® is a

gatnesl I.r{aewnaentwﬁaae&émfrm ke @dlpl BhSERE of (rc?mw(;lamyn aad (c;1 Ce)alkoxy-,
O her resent inven

t he n in
Spdiey SRk dg OB A, LR soRfed i the oroup
Qohgisting o diafrgen,s hipdrotyh epgrhag(6nCe)alk-entdsGn)ciaialiytle (Ce-Crolaryl-,

GRGR ko6 A6 MeRAR G, SORIIRMISroagher el n m i's 1. 35

resent i nvention include

each o@h%en%mme@@aqf@e eqwmaﬂq%ecﬂt amulgHa fnstude fhqss V@erewﬁ ts a
20017d 1d2@dhde ELILERD0M BR1gta codSstil beqc1ena)?|<y| red (G:-C)alkoxy-,
t n V, I e Oks :

\&ge %ﬁ rgr%(% %f dal} (%”h%W-%h 36 -&Sﬁf?&y— ﬁ F%Fc?rlg H@é&%ﬁbl@ substituted
ro8% éne 1q fivemoielies indenerdentiy selecied fiofe ther epus sengisting of halogen,

eﬁa@dy "Brwrﬁalo(@ma)eekyn p(¢3807bcyabu1km | 8ClC0)aryy MW Eo)alkoxy-, (Cr
DCE@ aer?ré ‘?gjﬁ etemar ach of the aforesaid

prese t invention includes
conmpoupitle vm@dmentSf @frthelcampoqnés ok faradanie dwludg thaserwhesein R is

|s%!ec@d( FRéhu #RL gRp ( %sfstnﬁgq’ﬂft (€:R4)aryHO (t)- CJ)héféroc_y'clyﬂ- |and (Cs-

| Z)Fﬁtgroalab tvﬁ'@ge@ngv\ﬁgt) msﬂt > qO f(Ca e a‘%ﬁb ?(.lfl néj%e%rocygyl- and (C
rxpbeteredyh & eadicartsyib 0pﬂlqmgllmmsmteds fram o@e he fiveembietisningpendently

afoiebfag fr@@ﬁwmoﬁilstﬁé’ Bf”ﬂé‘lc@en Fylrosy, K@ SH]&ﬁ EanEL-EhdIkdRy-.

is a 6-_mnenbered- heteroar rin m |
Other embodiments of the co pounds %f ?ormula la Slnclude those wherein R® is

selected from the group consisting of R’-8-, R™-SO-, R’-S0,-, R’-C(0)-, R’-C(0)-O-, R’O-
C(O)-, and (R"),N-C(O)-, wherein each of said R’-S-, R’-SO-, R"-80-, R™-C(O)-, R’-C(0)-O-
, R70-C(0)-, and (R"),N-C(0)-, R® radicals is optionally substituted from one to five moieties
independently selected from the group consisting of halogen, hydroxy, -CN, (C4-Cs)alkyl-, (Cs-
Cr)cycloalkyl, (C4-Cg)alkoxy- and perhalo(C4-Cg)alkoxy-.

Other embodiments of the compounds of formula la include those wherein R® and
one R* radical or two R* radicals are taken together to form an (8 to 10-membered)-fused
bicyclic ring optionally containing 1 to 4 heteroatoms selected from the group consisting of O,
S, or N(R%).

Other embodiments of the compounds of formula la include those wherein said (8 to
10-membered)-fused bicyclic ring is additionally optionally substituted with one to two oxo
(=0) groups.
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of forrmula la include thosaswherein D contains at

| east one oxygen atom O her enbodi nents of the

conpounds of fornula la include those wherein D

contains at |east one sulfur atom O her enbodi nments

of the conmpounds of fornmula la include those wherein D
s Sﬁas&%éngsomqehc%wgmgg oﬂanﬁm; . ;Rogm%fmo%g Wh8¥l each R*is

pyrazi ny
pydersngéntly éﬁéﬁ%@ yilom E{‘hl%@@l gﬂnSIsquzwﬂsplgen traqgarzdwwoxy, -CN, -

t NiRERO! Yl(C;- @J)éiky@xadl(@Z@s')aMenYlﬂ hegc, emprEyIENt 3.0, éutaﬁy- and

ude those wherein B is

d ormula la inc
p%%’ﬁ%g{e é Ig)fl "enbodi nents of the conpounds of fornula
| a i ncPtnge emhegirpenth eff thé goBpausds obforn@Ba la include those wherein R is a

nRgRar e&le&@@& %elamél growgcon@tmgeofef@ ebe&ﬁ/r't %cz%%émw-, and (Cx-

cgngounds of formul a i nclu t hose er el
delMs  at | east one nitrogen atom O her
enbodi Othet smbddirhérgs cfothg compisindd off formmud & heludenbsedeherein R' is a

t [

%Qlﬁﬁ %r’%h%feg Pt cﬁel grocéae @%Fﬁ& b gj‘nct gy dngar k§/|‘J p((ﬁ@ﬁ\%@ oc{l]&ﬂ- (Ce-
p waﬁyﬁz?wpf 12??@ eir‘?ﬁ%fazol yl, pyrrolyl, oxazolyl,
t hi azobks erpydow@its/bf, thé edrhiguAbY bf, folriiBOhMlide BBk wherein R' is a
%Qf@élaééﬂ é/ted fpmh 1 he gglgoglc\gnﬁsg%t@fg ‘r’]f Etﬂ’%d:gﬂgggf}% V\%f’o _C(O)-, and
Z(G@)ZN DfBQ)S()? PCT/ | B2007/ 001125 14 O her enbodi nents of

t he Coaﬁxger o dimen <Ol é&nd@géyﬁ%latlg ?Pgtﬁawer J nert%:Tn b3ch of R

et eroary
t?f@ RE GrRpdidragen and ff‘dﬁ‘rml a la include those wherein E is

a 5- netibeeRBodieéfy 8aihY¥|combthds Bf Brial 18 TRARe"BEeSWIRlein R® is
ﬁr ngm#l ﬁnOf fornula | a include those wherein E is

s'l—:y g the gr'oup consisting of phenyl, pyridyl,

pyr azi @iper, ephedimends pfyihe gompowhes iof jérmulai lei mizltml tiibse wherein R' is

pééfe'?:féhyft'om ‘ﬂ%%agr%b;y |cons‘isl'ﬂhg?€phydro eRY4rfd Wgﬁ( log)alkglt,"RZ Rl Mbirogen, D is
oxadi azo er enmbodi nent's of the

%‘ﬁ%@%ﬂ% & BhVErges Aod 'Pé? ‘ncl ude those wherein R5 is a
radi cabthememperivoet bl ths edoepbe@rds faf domtutzelaginduge those wherein B is

SRS 005 Bl e AN ML= RO G RAAl ko= 10

opt 1 ona tuted from on Ive noieties
i ndepe%%rn%mtgp s &1 rBAYNIR OF BB lciBriddesthpsegvhsrein B is a 6-
hadroigeest-hdwrddirgxiyig, I0ie blIfah@iisledd@rarddty Iring, E is phenyl and mis 1.

(C3-C7 :ﬁé’PLrﬂé‘AJﬁX nt oi(tgé g%?@d%loé)f rnkggllaqgglﬁ?dek%éyé Wwherein B is

(C2-C9 eterocg/ 3/ er oar
phenyl, D is a 5-membere heteroaryl ring, E is a 6-membered- heteroaryl ring, and mis 1.

Specific embodiments of the present invention includes 3-({5-[5-(4-Isobutyl-phenyl)-
[1,2,4]oxadiazol-3-yl]-pyrazin-2-ylmethyl}-amino)-cis-cyciobutanecarboxylic acid;

3-({5-[3-(4-Isobutyl-phenyl)-[1,2,4Joxadiazole-5-yl]-pyridin-2-yImethyl}-amino)-cis-
cyclobutanecarboxylic acid,

3-({5-[5-(4-Isobutyl-phenyl)-[1,2,4]oxadiazol-3-yl]-pyridin-2-yimethyl}-amino)-cis-
cyclobutanecarboxylic acid;

3-({5-[5-(4-Isobutyl-phenyl)-[1,3,4]oxadiazol-2-yl]-pyridin-2-ylmethyl}-amino)-cis-
cyclobutanecarboxylic acid;

cis-3-({4-[3-(4-Isobutylphenyl)-1,2,4-oxadiazol-5-
yllbenzyl}amino)cyclobutanecarboxylic acid;
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O her enbodi nents of the conpounds of fornula la

i ncl ude those wherein R5 is a radical independently
wa@edogassa7 from t he group consi sting of (Cl-ClOpel/kB2067/001125

and (Cl-C6)al koxy-, 15 whasein each of said

(Cl-Clo) al kyl - and (Ci1-C6)al koxy- R5 radicals is

optionally substituted fromone to five noieties

i ndependently selected fromthe group consisting of

hal ogen, hydroxy, perhal o(Cl-C6)al kyl -

( C3- CR.@ys\L_biI- he & Sadfa¥die-3-y(-6dnARIfHokeXY - ,
eﬁ% ?9 %{St(er ocE{v}}F n(yﬁ):ﬁ- (C1- ClZ)yget ezsgary?‘ /. O her
ARaEpRraoxyke Hje corrpounds of forrmula I a include

t hose ashe({¢{5(4RSobuyiph@@)d & eodidzdLom t he group

; @f&m@%xome@;@aw&.w (C2- Co) het erocyclyl -, and
of

( Cs- CEinyil4-(5- @@befgmwaewxwazw%w *eft'jfvﬂam'no} cls-

Gpheinecopoxylicacks radicals is optionally substituted

from I cted from
the oot Somob ey E ol beneniishtamiat &
(adlolggngFaaxylic agis (Cl C6) al koxy- Qher enbodi ment s
of t he3-@Q9spEiREHhedy) 0L Adkatidzal-3- M eneiarhiR®) is-oyBietRandcarboxyiic
R5.is 25 selected fromthe group consisting of R7-S-,
F??'dSO R7-S2-, R7-C(O-, R7-C(O-0O, R70- C(O)- and
(R7) ZN»{@([BIZfEthyimerM)m %ébmmﬂzols?aﬂ]ebeR?yl@quO}RT&@@Dbutanecarboxylic
Fgg-soz- R7- C(O) - R? C(O) O , RTOCO-, and

(R7) 2 icals 1s. 0 nally substituted
G- R RE K TF4 Doradng pedempig ebe ed f r om
tdpeolgtzmeqrrionxpiti egtdt ng of hal ogen, hydroxy, -CN,

|(O eCrlhaolféz%ﬁ o KA. C%t;\yl-(pEényl)?Vi g%%g%ﬁbﬂ@l&l] rpg%%ﬂaﬁrﬁﬁ%}?;éﬁé){%ut%%rboxync

@&Wpounds of fornmula la include those wherein R5 and
one RAB-{ds{4ciabpregoxy-weeniH 1r24joxadiasol-3ryE-badgamitopgist her
g(f‘kgb%aWF%?bc;xghc a%:d%gdrgg‘[m%r ed)-fused bicyclic ring

T8 4 heteroatons sel ected from
t he gr3d(iﬂ)-[’~"c(§ri§@b§tw H@nwf [1®,4loxgdiazel-3f-Rymetiyl-plegnylimethyl)-amino]-

e yelbb RN SarBbxyidwics epounds of formula |a include
t hose

' id (8 35 10- d)-f d
bi oy o PHE T FHE B SRR SR EP A DIEERF ot e
Wivelpbutanecariepxyligrcigxiydracki@jdegr oups. WO 2007/ 132307
PCT/ | %%@QRJ @vqgéd?rﬁentsléf ge"}ﬁéseﬁm@éﬂhgﬁ Mchiaef aihesa- Isobu I:\}/I phenyt)-

T R o A e it D H P TS BPBU s, ort
9
of hy@éd@p-Tolgl ,@g@xadlmtﬁ P)henzyl&hinol-cidN(yeIeh @anecarboxylic acid,

Cl- | |
2C1 %{Q {@élet[]Yl-Q) %]E)Self&)él(z%l: f )ﬁ&%@ %ﬂﬁﬁ&%ﬂy clobutanecarboxyhc

odi ments of the conpounds of formula I a |nclude
t hose 3vh¢3-eiTolyR1,2j4foxadiazoBBlIFednzgieh ﬁc]t(ﬁﬂcyfcbbmrtdnarb@rytwmd

consi % b ﬁt@lﬁﬂr %ﬁﬁé Eandl cgl-g'é/ %h%h -CISC acnggarbox lic
06) al k)f 3‘?( d]| Tent F %oun f y
f88fmul a | a incl ude those wherein RL is a
3-{3-[5-(4-Isobutyl-phenyl)-[1,2 4]oxadiazol-3-yl}-benzylamino}-cis-
cyclobutanecarboxylic acid;
3-[3-(5-p-Tolyl-[1,2,4]oxadiazol-3-yl)-benzylamino]-cis-cyclobutanecarboxylic acid;
3-[2-(5-p-Tolyl-[1,2,4]oxadiazol-3-yl)-benzylamino]-cis-cyclobutanecarboxylic acid;
3-{2-[5-(4-Propyl-phenyl)-[1,2,4]oxadiazol-3-yl}-benzylamino}-cis-
cyclobutanecarboxylic acid;



radi cal selected fromthe group consisting of
(C3-C7) cycl oal kyl -, (C2-C9) heterocyclyl-, (C6- 10
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of the conmpounds of fornula7la include those wherein
Rl is a radical selected fromthe group consisting of
R7-S2-, R7-C(O-, R70-C(O-, and (R7)2N-C(O-. Oher
enbodi ments of the conpounds of formula | a include
those wherein each of RL 15 and R2 are hydrogen and m

1. em@& |
: ﬁcl udég ?ﬁgg e erel Wﬁé@ i[‘ﬁz g?%%%%aﬁdqengﬂgﬂw}%& :
OFYRAPUBResSO IR REd:@Nd t he corrpounds of formula la
i ncl ude-(4-{BaE42, DD FiRICHO- aﬂaoxy;‘»pyrﬁmleemt[ed 4fd$<@dTéRzT20h3‘-yI9-de~t9|am|no)

RSl 34 Al igizagen and (CL-Coalkyl -

‘Oxadi azol e, R8 is hydrogen, and m
is 1. Op¢ndic empbdiatents of @ecwfeserhtenv@otmoomwss fheng)m2l4oxkdiazole-3-

i QIFBéI'Qﬁa%m&&@cIWr%be&yhcs achg'ed?y{he \Qllévﬁnga individual fompounds of

Ered heteroaryl ring, E is phenyl and mis
d‘WEVa mbodi ments of the conpounds of formula |la
i ncl udeé-[4-tbers Bolyirie2, dipxadiBizolss-y8)-tenzyteeitidcguibbohedataxyic acid;

gllngg’m | S{}%(@E&Y%Wﬁ%@%@d%ﬁfé&@?é gmg\gr %{j)ﬁg\gﬁ%%arboxyhc
f8f%ul a | a incl ude those wherein B is phenyl Dis a

5- menmbe{ep-(etapyigmieny)-N j2Aghxadiados3-§l]-benzylamino}-cyclobutanecarboxylic
6 nber ed- heteroaryl ring, and mis 1. Specific

ddi ments of the present invention includes
3 ({5- ?-54_ @@-T%HL& gjpxqghxé(p{};am -benzylamino]-cyclobutanecarboxylic acid;

[ 1, 2, 43 ox@dp-&a@loh3nyf)-h 2RidxadibZdt-Zyl-b&rRYIBNMInby- @}moﬂlﬁ)&ﬁe%ér%oxyhc
cgc{# obut anecar boxyl 1 ¢ aci d;

C(' '5-13-(4-1sobutyl - phenyl) [1, 2, 4] oxadi azol e-5-yl ]-p
yri di n3-B-pt@rEthbiytiendni! Rdoxgdigzol- 3@I] benzylamino}-cyclobutanecarboxylic
cy&d;obut anecar boxyl i ¢ aci d,

L e i et Seot LB

aci d; 3-{3-[5-(3-Ethyl-phenyl)-[1,2 4]oxad|azol -3-yi]-benzylamino}-cyclobutanecarboxylic
35did: 5- [ 5- (4 I sobut yl - phenyl)-[ 1, 3, 4] oxadi azol - 2-yl ] - py

ridin-2- %/ am no) ci s- cycl obut anecar boxylic
aci d: @y -[5-(4- Iso utyl- phenyl [1,2,4]oxadiazo!l-3-yl]-benzylamino}-cyclobutanecarboxylic

cactk 3- ({4-[ 3- (4-1sobutyl phenyl)-1, 2, 4- oxadi azol - 5-

Lo S BRI 186 By

3294 [ 5- (4- 1 sobut yl - phenyl )-[ 1, 2, 4] oxadi azol e- 3-yl ] - be

nzy| an3-{346)4-Ethgl-phenmoRUlRABEDI- Qﬂ}ib/dnlzﬂarﬁlﬁb}%yclobutanecarboxyhc
c+ 3-({4-[5-(4-1sobutyl phenyl)-1, 3, 4-oxadi azol -2-
C?;dt')enzkll }am no) cycl obut anecar boxyl i ¢ aci d;
3-|3-(5-p-Tolyl-[1,2,4]oxadiazol-3-yl)}-benzylamino]- cyclobutanecarboxyllc acid;

3-[2-(5-p-Tolyl-[1,2,4]oxadiazol-3-yl)-benzylamino]-cyclobutanecarboxylic acid;

3-{2-[5-(4-Propyl-phenyl)-[1,2,4]oxadiazol-3-yl]-benzylamino}-cyclobutanecarboxylic
acid;

3-[2-(5-m-Tolyl-[1,2,4]oxadiazol-3-yl)-benzylamino]-cyclobutanecarboxylic acid;

3-[2-(5-0-Tolyl-[1,2,4]oxadiazol-3-yl)-benzylamino]-cyclobutanecarboxylic acid;

3-{4-[5-(6-Trifluoromethyl-pyridin-3-yl)-[1,2,4]oxadiazol-3-yI]-benzylamino}-
cyclobutanecarboxylic acid;

3-{4-[5-(4-Trifluoromethoxy-phenyl)-[1,2,4]oxadiazol-3-yl]-benzylamino}-
cyclobutanecarboxylic acid;
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3-{nmethyl [4-(5-(4-1sobutyl -phenyl)-[1, 2, 4] oxadi azol e-3

WO ydoyABasnzyl | am no}-c/s- cycl obut anecar boxyl i cPE/IBEP07/001125

10

15

20

25

30

35

3-{4-[5-(4-Propyl - phenyl)-[18, 2, 4] oxadi azol - 3-yl ] - benzy
| am no} - ci s- cycl obut anecar boxyl i c aci d;
3-(4-[5-(3-Ethyl -phenyl)-[1, 2, 4] oxadi azol - 3-yl ] - benzyl
am i no}-ci s-cycl obut anecar boxylic 10 aci d;
3-{4-[5-(2-Ethyl -phenyl)-[1, 2, 4] oxadi azol - 3-yl ] - benzyl

am no} -CiySe_ GV : g LG ael o oY
3-{3-] gcf(dfjs g%‘g‘%?%w‘ah'engﬁﬁ?ﬁ%ﬁ'f%%&ﬁ?&”&‘"ﬂ”ﬁ ] - benzy
| &M5leRifanesashoxis@cigiAfdanecar boxyl i ¢ aci d; 15
3- { 3- [ Zist3{&EL3hylisopl@pydnyh-i 2,420xAdig2ohelyigatyllaminb jeydienzank
anl rng% L Sg cycl obut anecar boxylic acid;
Sfﬁ) yé- ?4-1 sopropoxy- phenyl)-[1, 2, 4] oxadi azol -3-yl]-b
enzy| af-AdjétsobutylohelvbiiliR dlmsiazbiedpillitenaatno)-cis-
h)éf’(!l&&x@n@édrﬁ&' lic acid; | oh | " | _
:3;n (ei ﬁ_ gﬁéémso?%%ﬁ_f&_egcﬁ%/ﬁ%ﬁ |[1\}e’§ c’>n4' 86(0%3I(&Ze%ylf-ﬁ:QfJ]liagiazole-S-
ciy§-pendir- o thpie erminbecyyibbutarecartioxybindacids  of the following  individual
3'c{>x$\b<£|§16§ 4ribRRYt y! - phenyl) -[ 1, 2, 4] oxadi azol e- 3-yl | - be
nzylam i no&a- cl s- cycl obut anecar boxylic acid, . )
hydr oc Br&rPdtsorshdphenyp-Ibaigadiazrip Sy Pyidins2-ymedwpamino)-cis-
| Ry@stutzaBcartellicdes; 3-{4-[ 5(4-1sobutyl -phenyl) -
[1. 2, 4koxsellaeahSiatiokil n 2eASELEDB9pHIARnGHRER DU ane
3_cy<,‘4czb¢.|én9cattmx¥}ica[siq;,aglg4] oxadi azol - 3-yl ) - benzyl ani no] - ci
s- cycl gld-BResabudsNeényd-[BE kdkadiazol-3-yi]-pyridin-2-yimethyl}-amino)-
3%%60%_.%- ggfa-rb%txq?él -iQhenyI )-[1, 2, 4] oxadi azol - 3-yl ] - benzyl
a AP cy% 580t anecar boxylic acid;
3- [ 4- ( Bther Fpeojfic efnbodiméite ghitie aresent Jvgintion linshidg pPeazing lcompounds of
St&MEkosARacar boxyl i c acid; ,
3-{3-[5-(3- | - ph -[1,2, 4 [ -3-yl]-benzyl
Al RS e ]
3cidphuteneckitiosgibatiyl - phenyl ) - [ 1, 2, 4] oxadi azol - 3-yl ] - ben
Zyl am @&ér%”%becﬁ‘éé%# fHQEFe@Qﬁ%m%YAdUQe,Q&'e%\mple: . .
3-[3-(5-p-Tolyl-[1, 2, 4] oxadi azol - 3-yl) - benzyl am no]-ci .
s- cycl gdfﬁr[gﬁégéa? -ggﬁqy -[1a%f1]a>’(adlazol-3—y]- -methyl-pyridin-3-ylmethyl}-amino)-
3 cjcoblnpeaiwikylic afid;, 2, 4] oxadi azol - 3-yl ) - benzyl am no] - ci
s-cycl ghytang ) sy e RERC | vl R
5 (20 S BRERBE ARG Cobagiadl st methy-oyiciy 2 vimethyl-amino)
| §YRIThglaneqagboyy)ie Peitut anecar boxyl i ¢ aci d; WO 2007/ 132307
PCT/ | B3Q3456 @M &dzfyI-pHehyl)-[1,2,4]oxadiazol-3-yl}-6-methyl-pyridin-2-yimethyl}-amino)-
cyclobutanecarboxylic acid;
3-({5-[5-(4-Isobutyl-phenyl)-[1,2,4]oxadiazol-3-yl]-6-methyl-pyrazin-2-ylmethyl}-
amino)-cyclobutanecarboxylic acid;
3-({5-[5-(4-Isobutyl-phenyl)-[1,3,4]oxadiazol-2-yl]-pyridin-2-yimethyl}-amino)-
cyclobutanecarboxylic acid; and
3-({2-[5-(4-Isobutyl-phenyl)-[1,2,4]oxadiazol-3-yl]-pyrimidin-5-ylmethyl}-amino)-
cyclobutanecarboxylic acid.
Other “E” species of the present invention include, for example:
3-{4-[5-(5-Isobutyl-thiophen-2-y1)-[1,2,4]oxadiazol-3-yl]-benzylamino}-
cyclobutanecarboxylic acid; and
3-{4-[5-(5-Chloro-6-isopropoxy-pyridin-3-yl)-[1,2,4]oxadiazol-3-yl]-3-methyl-
benzylamino}-cyclobutanecarboxylic acid.
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-yl ]-benzyl amino}-cis- cycl obutanecarboxylic acid;
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3-(4-{5-[6-(2,2,2-Trifluoravet hoxy)-pyridin-3-yl]-[1,2
, 4] oxadi azol - 3-yl } - benzyl am no) -

ci s-cycl obut anecarboxylic acid. 5 Specific enbodi nents
of the present invention includes

(phenyl)-[1, 2, 4] oxadi azol e- 3-

%’l ? | begzy @“SBQ&eSCM%QBFéEéHFWEMNM&Iuo% ﬂﬁléi§m;§1§ 3-fue(2-(4-Propyl-
ol | owi n

@FW)(@I'%D ‘f‘d’fh’i’ﬁ”%ﬂ?”‘f‘%f%@ﬁﬁ?'&eﬁ&m@yhﬁF‘ﬁ‘d Iﬁ‘aazyl ani no] - cy
cl obut®nsEap i0x g RicePantafiahro-ethoxy)-phenyl]-thiazol-5-yl}-pyridin-2- ylmethyl)

3ﬁlnorﬂc?clcgbutﬁﬁg%\(%oxﬂ#a%@i %) -[1,2, 4] oxadi azol - 3-yl ] - benzyl

ecarboxylic 10 acid
3-{4- [6spep1ﬂpre@wwm,snfewm9 [iommmeys(afdmmse@ ipyentiqielpglydes the
| RFpB@ascycl obut anecar boxylic aci d;

3 4 (gﬁﬁg@q %?)lg'gy{ ;i:)IHen%)A[I]} g)&?oqgaéﬁke 3 ylﬂgnzﬁ}erﬂé%% %mn{a%scy

cl obut
Iyfldb]taecabeylivacidohenyl ) - [ 1, 2, 4] oxadi azol - 3-yl | - benzyl

am no} -GAGE ygﬁlﬂﬁ Flﬂ%b@fyb&?éki% J-8,2,418xadiBidiL3-yi]-benzyl}-amino)-

5 henyl ) 2, 4] oxadi azol - 3-yl | - benzyl
aWF'H ’@ﬁ(f%rf’%lg%ﬁ‘fgcar boxyl i ¢ acid:
3- [ 3- (S{Ehckplaydon]i44-B- 4]0kl rhenl -8 2okadiaskdhbdnad} argio)-

%y Jdc aci d;
e ioRAahioh Smalharn sy
Zoytiobtanetdbbgidadidy| - phenyl ) -[ 1, 2, 4]oxad|azol 3-yl]-ben

zyl am % %&%ﬁ%@ﬂ@%ﬁ@ﬂ}ﬂ%%ﬁh %%JI)gq 24]oxadlazol -5- yl]bbenzyl}

3-{3-[ rop oxXadi azol enzy

|rmernyir@}eth@wul@@uﬁraﬁeh%'a%anep%wd 3$id; 25

3 { 3- [5({4 £5- (Extléabhtypdn@nw 02 4]qx2dléjoDX@mba&W}-ﬁ@myhdsulhmmmjﬂllno
A9 a&% It ang car boxylic am

3°-yf§ @1% M/{? 294, 2, 4] oxadi azol - 3-yl ) - benzyl ami no] - cy

cl obut &faclabiiyx4HH5- é lsmq‘ogoxy -phenyl)-[1, 2 4 oxadlazol 3- yI] benzyl}-amino)-

%yknabdténeeari;&lyy&acﬁdlaé’d 4] oxadi azol - 3-yl') - benzyl am no] - cy
cl'obut anecarb

5 (o [SloRePPRPhE fw?)ethy'ipvadlafc&eim deioseif {Lissadymior
| @nibmdnecyrbbxytieidcihecar boxylic 30 acid
3-2- (RBachR! éﬁl\bo[iﬁlnegt | tF?é( adicaARdunds vt ﬁwe BRssent iAvEntiél mEides the

cl obut anecar boxylic acid
oMPonst: 5. Tol yl - [ 1, 2, 4] oxadi azol - 3-yl ) - benzyl ani no] - cy
cl obut @Heqm@bsotytyl- piheaxd) -[d2,4]oxadiazol-3-yll-phenyl}- ethylamino)-

%f;é%&%e]@%w.é érlPr omet hyl - pyridin-3-yl)-[1, 2, 4] oxad| a

am no | obut anecar boxyl i c ac
} %9 g/sent Inventlon includes the

specn‘lc embodlment of the compounds of the pr
compounds:
| 3-{4-[5-(4-Isopropoxy-phenyl)-[1,3,4]oxadiazol-2-yl]-3-methyl-benzylamino}-
cyclobutanecarboxylic acid;
3-{4-[3-(4-Isopropoxy-phenyl)-[1,2,4]oxadiazol-5-yl}-3-methyl-benzylamino}-
cyclobutanecarboxylic acid; :
3-{3-Chloro-4-[5-(4-isopropoxy-phenyl)-[1,2,4]oxadiazol-3-yl]-benzylamino}-
cyclobutanecarboxylic acid;
3-{3-Cyano-4-[5-(4-isobutyl-phenyl)-{1,2,4]oxadiazol-3-yl]-benzylamino}-

cyclobutanecarboxyilic acid; and
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3-{4-[5-(4-isopropoxy-phenyl)-[1,2,4]oxadi azol -3-yl]-b

enzyl am no}- cycl obut anecarboxylic acid, and
cis-3-({4-[3-(4-1sobutyl phenyl)-1, 2, 4- oxadi azol -5-yl]b

enzyl }am i no) cycl obutane carboxylic acid. 5

3-{4- [ 3CAr 539! - v
2yl am RGHEREMBU RN b dlotec U PUPERRES- e SR

e fisnlHigeereogfic eeid present invention incl udes

( pheny ) spkdificerftbstinadht @7 Me€R*Scompounds of the present invention includes the
yl %-@Gr I.di n-2-yl met hyl } - am no) - cycl obut anecar boxyl i c
a&YHEUSE the fol | owi ng i ndividual conpounds of

f or mul &-{4-[5-(3@Butyryl-3-methyl-phenyl)-[1,2,4]oxadiazol-3-yl]-benzylamino}-
3a&c({jq‘ém£§éc(alﬂobkﬁigazlﬁ&yl -phenyl ) -[1, 2, I4] oxadi azol e 5- Iy! 1-p

ZL: dl. n_A s_pgcifirrce gmgod}lrﬁea}]rtnop ?i)e_RCJI c%?npg n%s %p%eagrgge%g in?/t)a( tio:1 cfncludes the
3efrbpdubds} 4- | sobut yl - phenyl ) -[ 1, 2, 4] oxadi azol - 3-yl ] - pyr

| di n- 25 Y] BRI ALBBEN b dmid cfhigbABfecarboxylic acid;
o-({5- [ PR B D AP e st oo
ri di n- 34 [orfétsppropyvizahemdyll 2. 4pxedRzriobyitRanevaripeixy| i c
agydbbutehdt@mosmieatidii ¢ embodi nents of the present

o o B BT eH Gy PR D 1 SEHRAH Aoy ah O 2 1

for ex

3cyqobutarecarboxdioBeidy | - phenyl ) -[ 1, 2, 4] oxadi azol - 3-yl ] - py
razi n- gz |s0@tmharorddthyned o QbkbRP@Sa RN Hlantinci d.

20 P‘ghe:{ le{& §.Quec(i5.es %l? ?Klgmprgsent in?gntizgln inogfude,

f 6y°lo %tgﬂ?ﬂagpxyl acid;

3- ({ 6- BE4-[BA4Eobsulfanyl-phieayipill P 4jokadlazo]-Sylhbkraylahing)-y | | - 5-
MejdeBLiaRaiodikyie 3eiy; met hyl } - am no) -

cycl obut anecar boxyl i c aci d; _ _ ,
3-({5- Pﬁ'?iﬁ‘%&i%ﬁ%@ﬂeﬂ}fih@ pyHgatiazob3-yi-Bangipmingl-cvsloptpnegarboxylic
metity| - pyri di n- 2-yl net hyl } - am no) -

cycl obutapeq: ol 2Vl —

3 ({5 P PIETRRA ISR AP flosedpmor s boryianingly
nEYFPPHERRARTOQINC 2<idi met hyl } - ami no) -

cycl obsi4asede,boxyitlido-acdtyl;phenyl]-[1,2,4]oxadiazol-3-yl}-benzylamino)-

ﬁé&?@%ﬁg@%@gg%ﬂem;ryl )-[1, 2, 4] oxadi azol - 3-yl ] - 6-
am no) 3¢4rBatirCxanecuelpreR )ipBenytHl 42.4loxadiazol-3-yl}-benzylamino)-
3ofcobutbRecadbokiiobeldy! - phenyl ) -[ 1, 3, 4] oxadi azol - 2-yl | - py
;IC Id h ’n i g—%{él[gﬁfﬁ%ﬁ iair?-mypa?eﬁylg[qz%)fog(g&gz%ﬁ- -ry}l‘f-%)?rggrgﬁ)gllrrlle?hyl}-amino)—
cyclobutanecarboxylic acid;
3-(Methyl-{5-[6-(4-Trifluoromethoxy-phenyl)-pyrazin-2-yl]-pyridin-2-ylmethyl}-amino)-
cyclobutanecarboxylic acid; and
3-{4-[5-(4-Cyclohexyloxy-phenyl)-[1,3,4]oxadiazol-2-yl]-benzylamino}-
cyclobutanecarboxylic acid.
A specific embodiment of the compounds of the present invention wherein R® and
one R* radical or two R* radicals may be taken together with E to form an (8 to 10-
membered)-fused bicyclic ring includes the compounds:
3-{4-[5-(5,6,7,8-Tetrahydro-naphthalen-2-yl)-[1,2,4]oxadiazol-3-yl]-benzylamino}-

cyclobutanecarboxylic acid;



3-({2-[5-(4-1sobutyl -phenyl)-[1, 2, 4] oxadi azol - 3-yl ] - py
rimdin-5-ylnethyl}-am no)- cycl obutanecarboxylic

wa@edod133pher "E' species of the present inventPONB2007/001125
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i nclude, for exanple: 21

3-{4-[5-(5-1sobutyl -thi ophen-2-yl)-[1, 2, 4] oxadi azol - 3-
yl ]-benzyl am no}- 35 cycl obutanecarboxylic acid; and
3-{4-[ 5-(5- Chl or 0- 6-i sopropoxy-pyridin-3-yl)-[1, 2, 4] ox
adi azol - 3-yl ] - 3- net hyl -

55 S DA iR

t F6dpAdsent i nvention include, for exanple:
3-{ 4- [ %=({e43%r, 2pyhethyl-benzo[1,3]dioxol- 5-yli [1,2,4]oxadiazol-5-yl]- pyndm 3- ?/Imethyl}

a%érg:)éycpoéHtanecarbox%lc ]acupenzyl am no CyC| obut anecar boxy

3 [ ( 5- {osHedifi¢ embodiment f frenR agdmpornsiseaf Husx pipsqrt dnvghtjonticiudes the

I @g@houpay! } W{ﬁl[éi {4 Ssud)-pRdnbiy 1)z, égoxadlazol -3-yl]- benzylammo} 2,2-dimethyl-
car boxylic” aci 5 A specifi

eﬁﬁ%‘g%u@%‘iarwﬁ? 8Rl conpounds of the present
i nvent iAcapedifivcdmicbdisnetad theccompounad 8f the present invention where m is zero (0)

IP’;S{Z %‘ 4L[§ gf' I's{)tﬂi Hﬁéﬁlyll')-f!rfﬂw@d'a&gia32y#g%9r§%dnmo} cyclobutanecarboxylic acid.

cycl obl’j’tsé’ﬁ@ qnt:o 4o gpmpounds of the present invention where m is 2 is 3-

3-{%-ficie 4t Isofuty- [oﬁer(v% B 0bxtidizolEhamyblyhielhyRnl )X adibagabcatboxylic
- Y- benzyl }-anmino) - 10 cycl obut anecar boxylic acid;

3- ' t hoxycar bonyl - {4-[5-(4-isobutyl -phenyl)-[1,2, 4] oxa
di azol F3¢ky[of e miayespida gpecies) of &wyclnwuwar\r@d&ebdkglnhermaceutfcal!y

agtddptable salts, prodruEs hydrates or solvates of the aforementioned compound

RSy 1 CR R E A S R A L

1mammal, preferably a human, comprising administering to said mammal an amount of a

30&{1 hdof(tfe ﬁﬁﬁ‘l&hﬁll ? atd'hbrfn;a%lftieﬁﬁtabégpfabﬁ'sQanweerog(' Aok hydrates,

pﬁ@ Xa ﬁalﬁrggr[gpﬁ %fn%ﬂdgﬁ{“ﬁéj d@y EPBYi5t! ghg@émﬁ%gwa%acceptable salts

athecof), that is effective in treating abnormal cell growth.

3- ({ 4- [rﬁon@%n’b%@m@ﬁtydf ﬂﬁg‘ﬁ@w}% 'tl'[e]ab%? ﬂLap&-fﬂ rcf\'z?tIQL c%n%@r iﬁé?L?ding, but

- met hanesul fonyl -am no ecar
aE%’/td mited to, mesothelioma; hepatobilliary cancers (hepatic and billiary duct) a primary or

SSéc@dery)blNSytuw{od; 4 Drifdryi 610 pecopexy bre Aoy - (Rbiuding | prigdlf tumors,
g%g%&ﬁ%r}{n%g h@ﬁlﬂ&lwnés' 20 Hgau'llot;i)'é%towa%;,matcgpc%? ﬁ\%&)&y&r{dc SCLC), bone
3 cqr@’?rc P%’ﬁfe@fffy‘l’%ﬁ?rhw“ fancer BCf(“Serétf HS‘F"I hﬁﬁ? P RRCK- Quapeyus| of irgraocular
, feRXG, a/alianZcanbdr; b&lﬁliy:laﬁcea,-%dﬂ@)cancer liver canc_er, cancer of the anal
fﬁeélo&zﬁgrﬁgc%cc%kgegX%%strclﬂfaecs:tlmgl sst{l C'or ﬁ%f ?cﬂé?%%@,stgf?ﬁé cancer,
i ﬁcer Jgrcinoma of the falloplan tubes, carcmoma of the endometrium, carcinoma of

( &le{cérv&5caﬁfﬁ'rohﬁl‘2ﬁ tHeWagiRA @8XInbmb bf Re 4diRX ABH@FHR Di3eabk) cahber of the
en%p;ﬂag% é/ancer o'?(ﬁ),e smali intestine, cancer of the endocrine system, cancer of the
thyroid gland, cancer of the parathyroid gland, cancer of the adrenal gland, sarcoma of soft
tissue, gastrointestinal stromal tumor (GIST), pancreatic endocrine tumors (such as
pheochromocytoma, insulinoma, vasoactive intestinal peptide tumor, islet cell tumor and
glucagonoma), carcinoid tumors, cancer of the urethra, cancer of the penis, prostate cancer,
testicular cancer, chronic or acute leukemia, . chronic myeloid leukemia, lymphocytic
lymphomas, cancer of the bladder, cancer of the kidney or ureter, renal cell carcinoma,
carcinoma of the renal pelvis, neoplasms of the central nervous system (CNS), primary CNS

lymphoma, non-Hodgkins’s lymphoma, spinal axis tumors, brain stem glioma, pituitary
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cycl obut anecar boxylic acid. A specific enbodi nent of
the R3 conpounds of the present invention includes the

W@ Q003082305 : PCT/IB2007/001125

3-{4-[5-(4-1sopropoxy-phenygt)-[1, 3, 4] oxadi azol -2-ylj-3
- met hyl - benzyl am no}- 30 cycl obut anecar boxylic aci d;
3-{4-[3-(4-1sopropoxy-phenyl)-[1, 2, 4] oxadi azol -5-yl]-3
- met hyl - benzyl am no}- cycl obut anecar boxyl i c aci d;
3-{3-Chl oro-4-[5-(4-isopropoxy-phenyl)-[1, 2, 4] oxadi azo

| addndthd, aBRASHRA AR, g@ﬂ/ﬁlladﬂé%éﬁﬁ&?ﬁhﬁﬁﬂ@éWyél@mathdrané&:arcmoma

plebey i Rop e SUPppaRdEaa i ool B Rl venor

200 MAi32B0 TnfeGTéUcB 26 Dgmetidn®ds, héiangiosarcomas, hemangioblastomas and
%ol{Lﬁﬁrr%?[u%r;f h%gla?@@rﬂés\ﬁ lo Qbﬁﬁﬁﬁka}lor{ Jf o%e 6ﬂ 1925@% the foregoing cancers.

azo - phenyl } met yl) - %ﬂj
cycl okﬁtl”to éﬁ@feoﬁﬁ@?' i¢ gmbedirgent gf g}gég?qeptcln% s firgetegd o a cancer

teRclBd fre@NERUANS ClisciUtearmy SGIET)] cantaranthiedrad nchestpsvatifrecancer,
ound:

3coF>§ Cﬁ ( Agﬁd cancerI P?cer (%f thei anahre%lon stoF'lchcazﬁcer brgast canceg cancer
-qf [the- Hidney @I @rmeh aqnal @au@?@wemamwlt egent pefvis,neoplasms of the

Sdéﬁﬁél{deﬁ/om@nﬁm&oﬁnnﬁdﬁ@ CRS |9,ﬁma1andc5n Abdgking's pynememb, spinal
ntil on

3ax[s upes: @rﬁﬁgﬂépglﬂn §{°"f’f ) 5‘”% gﬂ‘ag?rg% BB - benzyl ani
noJ - cylolaptiberanese apasiiz gmbeodiaentdf thejgesent invention the cancer is selected
3fro{T‘fLI'u[@ céﬁjcell WL@péHd ey lbr)aae{t Jean?oeﬂ]d?ér%' A8, oo EamB&, rectal

- {
eboet gy oY B1aL RO AGAPPY Hiok OhorH <o eEn o g Torsageg capeers.
enzyl amiamother embddiient ah dieapleseny linventmni daid abnormal cell growth is a
3ti f‘@B[ érol{f ARS é’é%(eo%tuia%b BOERY )lm[téld %o, 4&&%3&5’%35&%% prostatic

enzy am no Ut anecarb I C_ acCl
Superipu( AHRIR §Wﬁ‘h>9r°“ﬁf?éﬁ'ww apr.ore ﬁqoaﬁfgw. ot Qperangpvascular
| didoRdrezsy bttt Ry, - puyaiapbhypanacmn faxy bore marraly for use in reconstituting
E'i]o{‘rﬁ’al[cgls(o?arSﬁE gyl -phenyl)-[1,2, 4] oxadi azol - 3-yl ] - benz

utanecarboxyllc acid; 20

3 {4- [BMS( lsve@mrbalfdl rglaies thg Mefied ey e tfeptmeny picbaermey eall ggowth in a
Yrhdm&nia eadon@hch GadtheUivaibie Camp@ey |dderinitdrifly to said mammal an
amount of a compound of Formula | (including hydrates, solvates and polymorphs of said
compound of formula | or pharmaceutically acceptable salts thereof), in combination with one
or more (preferable one to three) anti-cancer agents selected from the group consisting of
traditional anticancer agents (such as DNA binding agents, mitotic inhibitors, alkylating
agents, anti-metabolites, intercalating antibiotics, topoisomerase inhibitors and microtubulin
inhibitors), statins, radiation, angiogenesis inhibitors, signal transduction inhibitors, cell cycle
inhibitors, telomerase inhibitors, biological response modifiers (such as antibodies,
immunotherapy and peptide mimics), anti-hormones, anti-androgens, gene silencing agents,
gene activating agents and anti-vascular agents, wherein the amounts of the compound of
Formula ! together with the amounts of the combination anticancer agents is effective in
treating abnormal cell growth.

The invention also relates to a method for the treatment of a hyperproliferative
disorder in a mammal in need of such treatment, comprising administering to said mammal an
amount of a compound of Formula I (including hydrates, solvates and polymorphs of said
compound of Formula | or pharmaceutically acceptable salts thereof), in combination with an
anti-cancer agent selected from the group consisting of traditional anticancer agents (such as
DNA binding agents, mitotic inhibitors, alkylating agents, anti-metabolites, intercalating



3-(4-{5-[4-(2,2,2-Trifluoro-acetyl)-phenyl]-[1, 2, 4] oxa
di azol - 3-yl } - benzyl am no) - cycl obut anecar boxyl i ¢ aci d;

w@2q04A$301 4- ( 1- Cyano- cycl opentyl) - phenyl ] -[ 1, 2pdi/tBeadti/@1125
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zol - 3-yl }-benzyl am i no) - 233cycl obut anecar boxylic
acid; 3-({5-[3-(4-Pyrrolid

in-1-yl-phenyl)-[1, 2, 4] oxadi azol -5-yl ] -pyrazi n-2-yl net
hyl }-am i no)- cycl obut anecar boxylic acid;

3-(Methyl -{5-[6-(4-Trifluoronet hoxy-phenyl)-pyrazin-2-

%a’lgg'ltxbﬁﬁt’l[:é d téadalsgm¥ 2821 Rifibitor Mami0) micoBLIRP UL IANRRA" RexMS, | Gadiation,

anglég[eges(lﬂ @yka O%é@??'oi{?f‘sﬂ%ﬂm ThIF fpr% Qﬁllo%ﬂﬁ g@@rtorg Womerase

] riviitarg) Biniogicd! -respposeo matiene ¢uch s ydnticodis] tnmukoteespy fand peptide
emﬂﬂé)”ﬁ%&\oﬂés tanf;r‘ h&%gﬁé%ug ?ar@foggnse g&ogaﬁénhn% Q%&’Fé 'ggﬂe activating
b@genik e Et'%jdé%q*ﬁé‘f aggnishwikerei thegmerals of e cemagynd of Formul3 | together
RUER ethe damdunse df heC \eombitatioh Nghtitaiebu@gentd he Ffese unddsating said

3 P
3%{'%-rqrgl'-f?rgtfvg,djff)@-enret r ahydr o- napht hal en-2-yl)-[1, 2, 4] ox
adi azolThg-peitiopealspyelains ioc3 phagyadeniivat compesitidsaeyipriging an amount of

agiclm md%@@\Z/FJ)WI?aP Gefihd B0 (tm}%g]ydrgﬂes so|vates and polymorphs
yf’gﬁ?'ﬁ Qﬂgﬂ (963:1%%%%&?5 92{?(’?‘%‘39“;%?(38 alcgqﬁ%ble sgl Its thereof% and a

3p(|s{r6}a{:®tl¢éﬂyaedapia‘elehgrherbenzo[ 1,3]dioxol-5-yl)-[1,2,4]0
xadi az Qhe 5nv3é onpéﬂgd Qélé't]essfoy 5 'BF\EMc}autlcal composmon which comprises an

anno -Cy cl obut anecarb oxy lic acid
eﬁﬁ‘eﬂ?trﬁgﬁtCWPOP%OR%Or@B'ﬁﬂO%S%ﬁ”S?' appl\@ w@ggﬁthydrates solvates and
[ pmgarﬁbr'phmoﬂ s cookgduitichef forammpian plarmaceutically acceptable salts thereof), in

%rﬁb lLé?lOl(i %\Ilté%g? g %hre&@r%@[elb))yc Ot}é{ttﬁé@%g 'c%g{' ggenygéle %nfrom the

car bo
SQ@HP I R trRsifona) fanfiGRace cAESBIENG@ECTo S VA bindise regents, mitti
| MviBRdrs OraiMactie d¥ehts, Zaﬂt"-me(a@))hted Slntercalatmg antlblotlcs toponsomerase

33 %i-ttgr‘? “d b (Poql'g ir|1 _ilgnﬁloeltg )st tlns ra fia ot di azlolenes Jbﬂors signal
T B pfoRenssid |

nylam noy-cycl obut anecar
efisdbetient inpbitary ecetﬂonwmmgnt@fﬁ, ttfﬁ@ﬂ?fﬁ@s efmbltprﬁu @ng@nl response

WhREifers) Hmcﬁmgnelssanil hormones anti- androgens Eene silencing agents gene actwatlng

4- 1S yl ) adi a 3-
ot b oralaepl” MroBhat o ada8Sle L] WPlein e
t h@oaﬁ@pfetsalcdnmed pekorofilat Iaed tm\pemblnahonl anti{canbes agenés when taken

ph&k Wﬁ&l@ %th&ﬁééuﬁcall?&@e@ﬁ%ﬁe@&'t@aﬁ%‘ sta’rﬂ'ab%rﬁ’\gf défl Enowm/ drates
or sol vat esn%8 he af orenmenti oned npound. hi s

v ent TEATCRMBBIEI LY 58 Pa3od TR B CERe" EdBysHE T connction

ofvitta b rcompa@nd ®e Formyladvantt pharmaceutiestmerhposiiivies dsserdbleyt harein is an anti-
hy n chSing adm nistering to said mamal an
anount of a conpound of the Formula I, or a

phar e SARGNF eekodisteabefdhe aregent H’@’Ieété’l” ipglypiep ampigations of the
hyshigdiurds of Formula | with anti-angiogenesis agents selected from VEGF inhibitors,

VEGFR inhibitors, TIE-2 inhibitors, PDGFR inhibitors, angiopoetin inhibitors, PKCp inhibitors,
COX-2 (cyclooxygenase Il) inhibitors, integrins (alpha-v/beta-3), MMP-2 (matrix-
metalloproteinase 2) inhibitors, and MMP-9 (matrix-metalloproteinase 9) inhibitors.

Preferred VEGF inhibitors, include for example, Avastin (bevacizumab), an anti-
VEGF monoclonal antibody of Genentech, Inc. of South San Francisco, California.

Additional VEGF signaling agents include CP-547,632 (Pfizer Inc., NY, USA),
AG13736 (Pfizer Inc.), Vandetanib (Zactima), sorafenib (Bayer/Onyx), AEE788 (Novartis),
AZD-2171, VEGF Trap (Regeneron,/Aventis), vatalanib (also known as PTK-787, ZK-222584:
Novartis & Schering AG as described in United States Patent 6,258,812), Macugen



sol vat es and pol ynor phs of said conpound of Formula I
or pharmaceutically acceptable salts thereof), that

w0 2008f132301i ve in treating abnormal cell grow hpCROB2007/001125
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one enbodi nent of this nethked, the abnormal cell
gromh is cancer, including, but not limted to,
nmesot hel i oma, hepatobilliary cancers (hepatic and
billiary duct), a primary or secondary CNS tunor, a
primary or secondary brain tunor (including pituitary

n@ag{;ﬁ ?afng) o%tc‘ats&ﬁlgré; W§38 ﬁ@'oag'ﬁ%@%{@eadgyga@) IM3§2 ACytran Inc.
cefrfdiend, pderhingteni b'Sﬁ)aN@@‘faStaé(ﬁewr'@én%‘@rp‘”gd%w@%ﬁa gynthefie ribozyme
hgadikeBRKA p%ﬂu@nﬂ@Q’ESFWarﬂd%mBﬂﬁtwhﬁlthe?&)f NMYE@R iMbitors useful in

chRpiioo A e ressf Bl A Coclosby B> AR o a3 e 0205704

gt ofovhivhexsd incapordtge itthairentiretylfered evrabsedand duoden al ),

br east p.LANER ’prefé’rFéar\l'E'@:RC ARSI ineREE CPOIR 685, ABL93736, AG-28262,
fallopian tu car ci non%@aﬁqpﬁ e e?dorret rium

c\é?télﬁ?i%ﬁﬁrafﬂ“'b Mﬁ@gﬁﬁf‘"\w ‘of the vagi na,
car ci naditiondl tEGFR/ inhibigrs leeddgsciived i fereasapleciariirded Sfates Patent

t??s%zhfs%og Q‘ﬂ)%cerﬁ@é?qsrzoﬁﬁ Urh& &H@L 'Paieﬂi eg%d féﬁ’lssﬁéd"ﬁlgyf 22, 2001,

e endocri ne en] cancer
o Daied Stettn BaiPns. 11101 Jaat Mo PN, Ui GlAteR P atpp| 5 295,734
agsRa dlay b 202, Sikee SiesFHatehDb,634,8349 Sis@oses AG13736) issued March 18,

gg@ggﬁ'{uﬂ %ta aIJ’at nttr 501 lljsgﬁééioﬁige%per 1§awae%lté‘u States Patent

i A81A.4290msued \Mygrabftrl \Be 2D@11t t?Ch&tat%e'ﬁt?fdé fieéri‘ﬂ? issueq March 186,
C@ddo Lriew Bta@ééd’atéﬁlt 5 e8EI0008a:d MEBK 23,1009 l.InHéﬂ)StStes Palats 792,783

t t
PhabD bl 0L oo TAGH! sile BrEERrEsq RRMSeHROSH goms wo
910568l (Bublidbor N SO YK 6713Z35ympiohralsSentearhee 201997), WO
t@ﬁz%b@‘é;%ﬁshee aﬁ‘;ﬁéfzaoﬁgd?B‘QNb' mg@f(pd%ﬁieernecéﬁséﬂ 3, 1998), WO

carc
S8 I lihes Hem EBh e oo b B TS IBIRTRRLF fr 1998k yind WO
@@)24[33/ (qubitsreg Jarmiary-3ed gédeh sl of Winp brertereis ipcorpdratag by reference in
W%@ otPrain stemgliona, pituitary WO 2007/ 132307
P y 7/001125 22 adenonm, adrenocortical canc
gal | b?%(aﬁelph@lg)ﬁ%é}clud?ngptt nqﬂhgutgﬁ,g @ﬁ%{a disclosed in Internatlonal Patent
chaliiedtigh ow@iber NBORY1/4621Dr psdisiedmaynen@ur20bi asitiomegrnational Patent

r SﬁdnE‘aﬁ’Qﬁ ﬂ&%@&%o%&?@fm@f LOEndY rﬂ%h 8SRk Sthé LOGAbMNGhich are

HOr's such as hemangi omas,
h@fﬁ?@@t@%@rtWrPé‘ﬁfeW@frﬁéirﬁ’grpéiﬁsast omas and | obuI ar

capi | | priejerioe PRIEFr GifsitprsOficlile FaEkHsNEIP-603)4 81 atin€P@68,698 end their
of, the for oi npﬂ%b%sa £r'S. 5 Anot her nore specific

e caE St gent invention is directed to a

cancerTlE§eInblblt<E€J Iﬁd&dﬁw@@ﬁ@@@@ﬁb%’ﬁ benguidezagsdargopydyiines  including

Capcay748A tspéhl hgadesfibdaefk lnté?Né:hbhat?rRP@taﬁtC Plblicatofs ONO 02/044156

cancer, rec n er o e ana ion,

Sl Lich 20 356 ofBRRET plushedc BBt ngoffl g, ovorasts

opubusrebl Septemberal2, 2643| Wmm&ﬁmUbME@ Maewhe2002008 lsgd WO 01/37835
heB8hY/ $r, %Spp'cﬁﬁéﬁr 120 |ﬁ|’|'}:ﬁorsclﬁaﬁcreahedéﬁér’69’gsblﬁéﬁvta@rguch as

swpmqﬁescrm(ﬂayhereqﬁfﬁreﬁf BBteB PP o 11268 Puiaeg A 16, 1096
mahgerad AMIBe3860 Bed) @ibhgt'c aro@bgimitinesaamhhay ArAp&85 and BSF-466895

SQeesS"bfehcineﬁm?rﬂét{Bﬁgt P?fentI '?—*%bl%ét%%?”\'ivd rb?ﬁg%{%” \Fvg Q9 913770 e}

cancer

bPUSE 3% MY @9/027§€%rW9ﬁ0/@h7r¥8% ?nd VeI 1€ ecer, rectal

In another more specific embodiment of the present invention the anti-cancer agent

used in conjunction with a compound of Formula | and pharmaceutical compositions



cancer, cancer of the anal region, or a conbination of
one or nore of the foregoing cancers. |In another

weredodsasent of the present invention, said abnpeTes2007/001125
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cell growth is a 15 benignsproliferative di sease,
i ncluding, but not limted to, psoriasis, benign
prostatic hypertrophy, restinosis, synovial
proliferation disorder, retinopathy or other
neovascul ar disorders of the eye pul nonary

hyo@?cfrﬁn@@ﬁér@ﬂ lg rmé)%e B&én% yec‘rﬁ |§ % protej.Fhkinase C B such as

reconstituting norna
i PPEastaudh Hldostard, at @@”ft’WGa ?f@{fPRPGF"feordet"r?éVQ r eeghmast RO318425,
ochwamsngmosmsb @' RO 182201 (Roch)f) teBrEitRk (SBIb8EshdOlICN-01 (Kyowa
ng_‘: t)r eat ment, which conprises adm nistering to said

mrlé an armunt of a conpound of Fornula I
(i ncl udixagpiesy df aseddl, COXilv mhibitoramdiichotepnies pherd of cemundtion with a

CRpRpsRd of FEWJHJllaarhd q{ham&ﬂﬁgle%m&félt:bﬂs 6ERBLADFein include
&Ei?@%%% Cithiobh ferash: drer P ABTHRE a8 Funimsprt), By

f 136TA70hBS G706 NDBES, Heking (vafdecdxiby dVivixofnaiécoai}, i STasEBA| 4-methyl-2-
aQ@EE%e@@?ﬁéﬁyﬁ% (plé'ﬁfamopgih@gyl aﬁPWn%l'e M HOj. 'efﬁoxyphené/g -4-methyl-1-(4-

anti -
i FHEmeyPagnyhrgH Qﬁrtr‘?'%l JTE??)%?@ Setfér z§é’§ 2018 6iTt3r3C-58125 and
amecoria qetotidokib). i Alddltbmdﬂy kXD(DX)lIShhlbliSﬁsadre diBclogeddh al.$.0Pgtent Application

'ﬂ%l bl er‘%h@ aﬁcﬁH/ bsthe %grg%ﬁ% oftvgmséii ﬁ'\tcbr:ﬁgrated in their entirety for

ors,
[ ﬁIHPlHPQSGPs bi ol ogi caI response modi f| ers (such as
ant I bodH &, spe@ﬂ'ﬂ'ﬁhﬁlﬁbﬁh@hﬂﬁ}baﬂlﬁﬁarﬂ@tﬁﬁebﬂﬁe BhtIufS) agent is celecoxib as

lsclose(anmgls-’ate%nﬁo ﬁ%ggggq%e ?onge\e/gf oé vs1h| Eggel lggctr c?ateé %y reference

ctivating agents ‘
wmtS@WeWﬁ@a&nwgmes of the conpound of 30 For mul a |

t oget hﬁfaﬁMh@hzﬁMnﬁiﬁ@%taﬁg E!fmvotr Qiﬁer?@ %ﬁgaﬁé‘;gltﬁ Qlesclosed |n U.S. Patent
Bbi 537 Bl Rt eivriSh o Seiherted L g Sath: Fogurey for al

fourposwe treatnment of a hyperproliferative disorder in

a mim"@lthelf rlhs&@egwti@gng§ﬂ&hc Hhﬁ)%rg%(ad |§%Umg¢c%brp%th a corgpound of

erln to sard mammal an anount a co
oo P PHeTRER R Ry Hiops clesc 661 el e Sepin. and non-
ps’de;omar plhtsmfdﬁnnmnryl dafgscoispmshavhich roasemdtidelyl inBibit the enzymes that

%&%QEM‘IS Eyc@o%Qfg%F%l n%a\lgt %s&lﬂm lﬁ cl)év?er I%\gﬁ c%f rprostaglandins

Ina canc
t ﬁléchg PSRN &614e. syt ngje gtot tlimited tte, oﬁ%ﬂswar{w%@m}e Salgglalet €\migesic),
( Biilatiszas(Dolobid), bibngioRe AYEt)s , Katdgréred C(Orite)DiNeBlSetone (Relafen),

oB0%1255 03B PrsBR, AT M o By Rleibeh)? idimanac
t Opisrigbriwtiedee (CHIADI TelmetinrEplentiel Gasolar | (Rodinei Sptotsfas) (Toradol),

St)aédrdﬁzﬁm (DEAS) Qahd BdmbinaABEd tﬂg@&eSI s inhibitors, signal
transd ion i %étors
|

tel omef'5 eér ed nﬂ'?f’e V8r°§'°'b?ﬁy8?r5§? @lb??fég}s@ﬁ% ébuﬁ{?{ﬁ”f {Mofrin), nuprin,
( sarcdren shlems), indomieibacin (Irdeainb hateimeippe fredefere pnd dembinations thereof.

m m CSMMP"‘iﬂﬁlM&CIU@@WBT@b MRbHo), mémaﬁgﬁ&geﬂﬁmtag@p@\mgen),
n gene actlvatlng
e R RS e Bosioner A Hle CBhodiCalasiengndPharmaceuticais),
compaygivg hyélatB:oMRG12430 (Myoige)t irerPCKB 14b (Rrbgoayount s of
the CO@EEP%tl‘-éﬁBlO@éﬂld Q@Ekfo%ﬁdsaﬂamesad C}?etiﬁf%@%%fa}ﬁ% dplldine, cilengtide,
treatlng ferative disorder.
C ombretastatm endostatin, fenretinide, halofuginone, Panzem (2-
methoxyestradiol), reblmastat, removab, Revlimid, squalamine, thalidomide, ukrain, Vitaxin

(alpha-v/beta-3 integrin), and zoledronic acid.



This invention also relates to a pharmaceuti cal
conposition conprising an anount of a conpound of the

wao-or0mB2301, as defined above (includi ng hydr at BGT/IB2007/001125
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sol vat es and pol ynorphs 1Q@e6of said conpound of

Formula | or pharmaceutically acceptable salts

thereof), and a pharmaceutically acceptable carrier.

The invention also relates to a pharnaceuti cal

conp05|t| on which conprises an anmpunt of a conpound

g]:ﬂ \Ijgtr gganothde’r e%soloaﬁx];htnnﬁg & %Xﬁce g&At qg' n%) t&%’l%@%%, transductlon
oinhipitrir n&ldséulﬂhlb@rsl ylcla@%émﬁlhmotecglw t@t'?qvéﬂseéﬂq ani'sﬁnies m0|eCU|eS

CQl@hél"l%éd%tldN lhhblﬁfbeln@lﬁdémhgse( ﬁﬁl@lfc% adakly a@ﬂﬁoénﬂe kiR&Reihhibitors,
ant| ﬁmncer ent, el ec

oo AT R e ac e g BRPLT S Poae BRI P Mol
aigbihtss. Mbtecpedficalyrdignbi ttamsdicticd iklyibitrs xnguwemewl protein transferase

amrq.b-ta@t@@@'.ahﬁb%p eﬁemk@ Ie;»aa @npsénbéroat '|c951R inhibitors, MEK, c-Kit
E0|soneras

N ul |
iPars: ofrLdy3 '@ibﬁ?rﬁ n§ Ra? dEP %ﬁofso r?'3 éﬂﬁ‘@?%@’@ﬁgng'SJAK inhibitors, STAT
| nhibiirs, R kinaseginisibitors, NaNIBbIbIGIS, eFTOR Mhibitdr oPRS6ddrase inhibitors and

CMH’IL?OFé E%WE%WNQ 8§1¥1wé)?én%r5ﬁ oc?lfrég r%d;ht'agl {eQIi( as&hi%lfa%' cal

respons
ant i - aldensgien smyedieed the eeii-Aencag sianal trag@#ét'oacwblgwﬁ@ farnesyl
agefémtraa;eréraaatnmbw@s Rty 3PREH Tramdislase |pharoreamauae thal dophpounds

acg ngchseﬁ]l an f)]gi%r b epmte\ﬁ‘?r el ?%tern% 1%{12%3%3‘?’01%8 ge rua%& 27, 2002 United
aBletes Salghefi2G8824 rissueg July 1th@0@; PaitedifdategRalert 6 566, 947 lssued July 1,

efdo@CUhN&i BRfest BRaH: 10711985 disaRaosuBl e, Gobb; éﬂfdo%ltéd $fates Patent
OIS oy el o35, RIS T D! ArB Mrpress innitors inluce
CAZp8409d (AsfraZenecr)l BMB-24#@62p(Rastaieidyens iSqaibb)c bonedahibi (Samsar) and

dgsign i Hed (ggﬁoﬁlﬁ(\‘/ehtﬁ) arE‘EaéH‘Bf fhea\‘er%bﬁgfﬁ%htsa@%%ns hd provisional
nore speci f enbodi ment ﬁﬁgsent i nvention

i PRYNGE '0'1‘5'8%'? Hﬁrﬂ”dﬂ?QrPB’f@tetdrPé( ref8r8 B RGE el eor mul a |
Wi t h aint ancttreg icopediesntsthagartiicancee |sentletlarfstiomion/EEbitor is a GARF

lﬂllﬂbgll t %e?erred\@@FRmhﬂmr? '(%)ﬁ:fr%mldy rl%o@‘g%? éofotrﬁ)]tﬁansp Bg: Bnbltors)

IS'BC"IG’SXPnge? s g%%yég':fs%g@; BNY its rpiveBPacertisally mCé@tﬁP'wa'ts GARF
(iahipitves \Aédﬂmtlﬁ-ﬂ%) prabildB-o? tifgrpitesént -invertionl 4re iseloeéd &SES Patent No.
SR SRS (B PR Allgei e e ©
exanpl &, aaﬂl@@gwrﬁbo@@p@béhez mﬁﬁ-ﬁgncehﬁlgaﬁt fransgggtipn  inhibitors used in
”&Uﬂf@lﬁ&t@ﬁ Qlith @b peuAY oﬂ#or@@laﬂfBrﬁcﬁ&ﬁrméo@thcaﬂj‘omg%iﬁdﬁs Jastribed herein
%wf Erﬁ[g él(gg}:rl) %Elrbgolig sué@dfgll%glﬁ?a?@ﬁtlp chstra ec@si%rcevaégrlotmlb or
A@IWQB O@Pﬂ’lhamacwmgals InCVaﬁdatvamebJX(nZ@ctlmdme Plsaymagegiti¢ats, Inc.),
(\RRURI e} Eﬁ%t&m\éar PanfdimymAY BoddndamyErivdid@nib, hR3
e A e 0 B A or o,

deGiE-vadoind, mmi-EBfFt punuBblippesndia(Hentes Bz:seer&m)mc.)lvamm gembinations
I, 207/ 132307 PCT/ | B2007/ 001125 24 (pegapt ani b

oct asodi um 838, EYE-0
I nc. / &’"eteyad E(]-;‘Ert @'&tﬂt))rs mq{;@@jewa?fgwb) Rbitux, Faregyerand gagbinations
Waebomgt on, USA); Neovastat (Aeterna); and Angi ozynme

(a synﬁ.' r&ﬂ&h&r érh&(aﬁ%ﬂpthe anti-cancer signal transduction inhibitor is selected from
pan erb receptor inhibitors or ErbB2 receptor inhibitors, such as CP-724,714, PF-299804,
CI-1033 (canertinib, Pfizer, Inc.), Herceptin (trastuzumab, Genentech Inc.), Omnitarg (2C4,
pertuzumab, Genentech Inc.), AEE-788 (Novartis), GW-572016 (lapatinib, GlaxoSmithKline),



that cl eaves nRNA produci ng VEG-I) and conbi nati ons
thereof. VEGF inhibitors useful in the practice of

wo b@7p8B8ENt i nvention are di sclosed in US Patkal/1B4007/001125
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6, 534, 524 and 6, 235, 764, 37both of which are
incorporated in their entirety for all purposed.
Particularly preferred VEG-R inhibitors include
CP-547,632, AG 13736, AG 28262, Vatal anib, sorafenib,
Macugen and conbi nations thereof. Additional VEGFR

| pdtib tQks272s, M ssosbe eskii1Be (ReVartRX AMERe (HERRNVEcEe, Corixa and

FrCN e e T T O .

1if¥spdnifi¢ edtiitStinteecoPgbmst Center),7B70er2 1@1@@@% a\ﬁyH@%Z (Research
ZIQQtn]cute W'Rta@q?a @@tﬁ Rred éﬁé nﬁ‘lfuﬁ’tlo?’lgﬁb %p%ﬂlflé §§t%€8*e4\'@)ﬁlv3§|ty of Munich)

002, Unit Stat es Pat ent

RO TAB R L8 Btk PEATREICEBS), A8 5% KPS g @Abinatons
5th&34r, 504 i ssued Novenber 10, 1998, United States

Pat ent 4 v it
St at esprﬁ%{rgét% rng%’é?g %@qurmuaggp‘ E/Ia&[‘ﬁ f?e Q&?’HQQQK%%?ZJM 4
PRF-ESF PAERheNPopEBatpnDEESelied March 23, 1999, United

St at eSPrBﬁir@ﬂ”{oaﬁ e%gr%c&)% inkibitbrs ShiR die ABVY 572016, IRF-299884, Pelitinib, and

@ l%r OIf:\ ?) %) q_tereo 653, 308 i ssued Novenber 25
SOHREES GG biished March 4, 1999),

97/ 3285®tt(opeiberb§herdnbser|@t inghisier these desmipgd inAWO 99?/022334960ub“shed
(J?a‘rlbé %he%%VWO%@BSmg(gﬂbhs%@ﬁ 8/ F1Q98b) (nglﬁw(pubhshed July

%2995%%@@6‘%@%& é’?ﬁ‘éé’( %0(1?{;‘588 %@%&Z [‘3}(5\7*5% April 17,

OBPORABG I5HMIBTH fhublikhddardulpryy, 2295),1988), Stalet Refenivkis8h458 (issued
%&epﬁéreiép 1 ﬁoém%@@t% BRER 5876 @05 ﬂssug@ I\/fahﬁ'i 1999) each of

entiret r inhibitors include but not |im

MRS AEisi BSURPTRS PAISU TR b PR o FEOB PEASPIoE ITPIAES vsefl i
niberpegseMOinDdrtid 2itd ,alsp uddscribhe dn Jinfted Btat@) @htean os. 6,465,449, and

280 W AR 501160 A7 oy s s i vrr

VIRGOERPra{pdby "ef‘%%\%lﬁ‘r"%@t‘req{i‘ H- their entirety for all
pur posmnou%ther edregounds, BI¥PREs stldhd idbdasvesNBavetiiso been shown to

p[f?gser?at ro me Se éﬂ‘bl% gperﬁ)’egs ?(? gorﬁ?%f Bpo%*nﬁ Ibnase inhibitors have

acce
i brpen ud@tl@chﬂ@srfg%mqewer @hipitgrs. rrp@!‘ﬁk@lft@@ hlﬁ@!t?syrar%lmé@bed in
|E1£¢‘=J>dédh RetenPIRAE4RTH sd6c623 (P@sisHdd®soten 20, 1993), EP 602,851 A

A, 8 B A S P SO0 o g
1publigigRizlanyyy @8/ PPk e6d BB 580623 Ah émlb@pd ©ebrenbet 30, 1992) These

2B atie Qé'}érogo?%%aalﬁ Ulm:)}cﬁh %@ru%\?é&h |30par&QQ3 HazMEL  derivatives
01/ 37835 tpubl i S '9?2 8 ¢ h i

i RATPESFING PRI-FRNCRY H@Pe\f\*@éé FESHIE Zo; B?' BP&‘QF é"”Eti'H igifory properties.
t Ass ew orits EaﬂebteelppllnatlbmtVé@ reef 206422 (puBtished tNoerblber 28t i1892)WBfers to

O%g@nk%aé@ﬁorﬁ%lﬂ 'bﬁ:?&g 2l he%?barﬁggﬁpounmqy}osﬁ eﬁ%%sg %tbltors that

r|m I neés such as A-422885 an
Basr:ua@‘e'swh'%t@gabn%a ¢l profifesationt (NS qﬁ%ﬁé\%'wamns Woset16e60

Ruldlisigsat juae s, 105) WOEHRZ84 (pUENsAE BAréh 801998YDW (B87/30034 (published

ORI413900HOUAOR0RIRE2 MBOLAKI03 70 UB0 osposar (puvisnes
plagdasy 22, 1998 ey Or 902431 (pulz}xafpﬁgepnla@éﬁ@ 1998) also refer to substituted

bicyclic heteroaromatic derivatives as tyrosine kinase inhibitors that are useful for the same

purpose. Other patent applications that refer to anti-cancer compounds are World Patent
Application WO00/44728 (published August 3, 2000), EP 1029853A1 (published August 23,



used in conjunction with a conpound of Fornula | and
phar maceuti cal conpositions WO 2007/ 132307

wWeESNNB3007/ 001125 25 descri bed herein i s wheP€T/1B2007/001125
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anti-angi ogenesis agent is28 protein kinase C f3 such
as enzastaurin, mdostaurin, perifosine,
staurosporine derivative (such as R0318425, R0317549,
R0318830 or R0318220 (Roche)), teprenone (Sel bex) and
UCN- 01 (Kyowa Hakko) 5 Exanples of useful COX-11

i de)(g gw?d‘@é“z'?? ?p;t‘lglfslﬂgd Hé(%ﬂwbbrnmc%b'll)' gﬁ;f;f' Mﬁch‘%ré mcé" orated herein

conp or nu arnmaceutica conposi't

dé’ﬁ&ﬁf‘?rﬁ"éﬂ imigeiepMirgthcl ude CELEBREXTM (cel ecoxi b),

par ecom Enotﬁi@raﬁmlnmnt AR Tari@3nceGignaiBParsbiublibh &hroM), an IGF1R
ngm)lgo ( PR ?ccé%[c::olgls @B_’dggg%%ﬁ%s C%e‘ést‘l ?Q(tha%lcan %XLIISQJ in the present
( Fwantigh fnstudg [thse n}yﬁgan_d @41ntg@|aﬁc@ﬁbmter§pp@pgqayomNo WO 2002/053596,
HwRith fsHefbin |ac&ﬁdr§tfe&" MRAGRY his éntFet/hyl - 1- (4 10

%{J/!rf gg%ad%%?néngog@ rgatg{:ﬁ%cerﬁg@alj agsctuEFc&ni%g%?r B)a MAEK inhibitor.

Acﬂ/tﬁlmnmlaﬂorsynclm)efiter’s MEEK 132 inbibitor 0825804 cAraaydRiogharmtd’'sSVIEK inhibitor
%\ =R 4284 5&640% at| $herebp/ 801, 446 and 10/ 801, 429,
e

contents o are 1 ncorporated in their
ent i r effy apesper %‘P*?Odmﬁ"bg‘@e%‘t"cﬁ?f?ebﬁ@”@ R eyction: fphbieTiErAn MTOR
ofinhpasrt mTORanhibiltseinasde dviemliand (RADOODIN@gRIR), zotarolimus, temsirolimus

c F(‘é(glgﬁg Z\anﬁ)h Ai!’523g?§ ﬁAr%ﬁ edA#\’lgglﬁﬁﬁ %gZEé%H eW\FA\I% rapa&nycm (sirolimus)

e contents of re 1 hcorporate
r @Rdpasringtionsiheredl. ent | r et y for all purposes. In
anot hein gidaedierBBdimbhtetha@ ahti- ceﬁwwrtygnagwﬁsducsuoldmhmmb Rn Aurora 2

bnrq?ntﬁc’rcslu% edv\\%){] 62# §nd ggrlvgtlves thl\peiof Z\/%?ml(}, ZF?;BB ang derlvati\{es thereof

are-incorp erence 1n
efRigeeang 4\ A4 E43P angﬁzpoﬁég(Aszg\Zmeeﬁ:); orbpg@hegkpomt kinase 1/2 inhibitors
aBtdn- a@ﬁ@gm@m,}gsy nhi bi tors used in conj unctl on wi t h a

conpo and armaceuti cal,

sty 1 Buarolner ERACaE e gnemioe 6T SGiRTSGHon BRI AR nnivtor
affrotenifincaerBhsuoh ps APLLY per(fdiBAl D8 RO¥MPOLh nonsel ectivel y

i nhi bi bretfé?%derﬂélb(tgr‘ﬁéteﬁ rkﬁ'kase fmlﬁﬁorprr%ﬂd@géﬁ&ﬂ' (@?J 11248)I described in

ooxygenase 2 wer
oS PESteth A aes (Presidhd MyeritA) T aTeiae mee4pEotst
[ i m t eddditbnalip @then tdrgeted ahtl-canlger dgehisahadde (né\rrafgeslbltn)s sorafenib

ngp@' A 65%&?.(/&%}’@\}1’\%002 |§|‘épz’58§ zig A&@Eﬁ%@ 0. i cam
( Fel deﬁ@e) mvp@ﬁgp Cg@nretaquetg éhe N@p?‘b@? rppmpwr@pcqf dfy present invention

(‘sé@bmaﬁm) cell lcpel® maibhiae istich 4sl thél COKR )inhishdlsi ABIRAT51 (Abbott), AZD-5438
gskrgf eJ:e}) (ﬁlg(?c{;ld(}? Ezgopgrggl ﬁ&etn 5) B g;s%?%?&l\ﬁé-&di Igr?s}dl Myers), EM-

tor O
c ot GEamp%)n@dtswém pai), Pelk &(%Ia%hwédi!u(%c Bio), UCN-01 (Kyowa

cwalkk@pxwemsml (lutdxi tredrapelite] Wee PRURY Of@Mitdrbdiéd IADK inhibitors
ngg{)#g 1 d’{%{ag&(en (Al eve), indonethacin (Indocin),
At ( eén) and conbi nations thereof. MW .
i nhi bi Tog &ventioh wike 1ABEsT9 Ohe Adsboft thy  comBaurgs &f (b bigsan invention
Apjgth&siifttel6mBBSShhibitors such as transgenic B lymphocyte immunotherapy (Cosmo
Bioscience), GRN 163L (Geron), GV1001 (Pharmexa), RO 254020 (and derivatives thereof),
and diazaphilonic acid.
Biological response modifiers (such as antibodies, immunotherapeutics and peptide
mimics), are agents that modulate defense mechanisms of living organisms or biological
responses, such as survival, growth, or differentiation of tissue cells to direct them to have

anti-tumor activity.



AZD 8955 (AstraZeneca), Neovostat (AE-941), COL 3
(Col | aGenex Pharmaceutical s), doxycycline hyclate,

wOR©7238307 (Myri ad) and PCK 3145 (Procyon). O herCT/IB2007/001125
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anti - angi ogeni ¢ conpounds i2acl ude acitretin,
angi ostatin, aplidine; cilengtide, 35 COL-3,
conbretastatin A-4, endostatin, fenretinide,
hal of ugi none, Panzem (2- nethoxyestradiol),
rebi mastat, renovab, Revlimid, squalamn ne,

hal | 94 ot 3 i e 8RB B 35 unc ennancing sgens
PEEt By é@??ﬁt&*o'i i%bmaﬂen feragy $ith pmirAYRYRT irAulat Ineptionally with one or

am'tdre ©étec eleragacilide] Hull aBD n6ta||d1|&ﬂdﬁ>l @fbﬁbrohr@m&dUﬁbﬂfé?Sh alpha-2a,
or 0 n
H{Pér%lr%nr e8P '%J a'\rﬁ seiséé?ml ﬁteﬁ?rgg g @na q§1 flerén gamma-1b
t (AgHEEYee) @mnterfﬁwrtﬂmasm REGUefeonid, aadseonibitatidristtivergqf. Other agents
S iHeluid@ SntbyduRB | i‘%gkhlﬁ@s@udhngé RideQbSein, BRF-50187dgh rceegléhge(hlstamlne

Ki,nase i nhi bLt t may be ant

AR b et PP ALy i B
sNgmialn  tAmptigertu G erivexin,i GdaVee (Qﬁfﬁe denitduldid efildrastine Sastrimmune (G17DT),
%ﬁklﬂnébr%@&Jn’ﬁélﬁs(ﬁutoklerBQMtd%EGl\:ﬁﬁ/:ag:blﬂg @bé%) ‘?fsB EO Thhibitors

an erb
F'biaf SIPRET ot SHePIR MBS, KGE-RER M bihd STA438), imiquimod,
k knestine(polysatdhiatiarr 1s), ledtién] Méladiid (@b8xa), $TeNFax (mittrinbrin&tor rﬁolgramostlm,
|
ROhedth AR AshPOI0B) PAEAX Ry Bhia¥aR:cL eI RA regovomab,
pEAHREGStEh cflzet!fa@atﬁmemwm TheraGyp.gtevrealfarinnegretumomab (Y-muHMFG1),

[ plhbe’ﬁmlt @FcvengkO(Dendi@Bi6) Eﬁinlrtﬂ&bQﬁFﬂﬁmmrﬁlﬁ}%klﬁ@)t |Z—ﬂf®n%6er 20 from
S LTOor, I
ST e T

|Wﬁr99f tors include the conpounds di scl osed and

cl ai meghti-danédni dgehts Faphis oP@hI%Em@ aé%n&?ﬁnmd@sﬁéggonses such as
S al en

F a 27. 2002: Unite

fdiag B° 4P PRGitss BT 1 57 B e bthon SUgTS Beralrer blooking

| @Md“%'? b, utilizzZ@0S1ch lga IMIBEO 18t (MedmeNahe OTLA4 Batpd@Bds disclosed
| iHAREY SR8 Miter? 806 6@2"%&”A(?Loﬁgn§t %ﬁe%@l Béﬂﬁ?tant%o%dlef that can be

arne

ﬁ fg Novenb 2
o151 B s U e AP BPsieeo PR n kied Alntss Prgiapiona Applcatior
(6%’{16@2@ (D eceBhds-23,1 1086 UniRrdi Sthted PAetMND. §82,148) both of which are

Lr%ﬁ\&&b@atg§§}r@f@gr)ce%qqelréﬁ?g 15135 (Sanofi-Aventis).

Each of f or egol nrg pat ent dpplications and
provi s'f‘o"i“i‘ﬁ fher ﬁ%%@e pPl ihe airesehls inventine teg jgnti-cancer agent used in
| avojongdion attied cdoypduad ef Rinada i and d’k@fnﬁac@di’tfcbl&ﬁﬁ%osﬂdﬂs descrlbed herein

t [ Si transduct i
68120 SRR S Gr A 68 oSy 1) i BLSR W rsen
i ReNEAn: dnclide glitpdmaia niRilecen), bésval dibrilutiemab  tiuxetan), Bexxar (131-I-
froditombiamNSdieLEab I(Lryhipm&&rfg) Hul\narmm&ma%% @em%alﬁGR% 884 (Roche

(bR 0B robb pPURGERRER e bl BraR e oot ne

preserlt anaieneinbediment oitbe Ipossent inventish Mat ent-cddoer agent used in
%ﬁ@&tl%@nth@b&ﬁbwﬁd bmﬁﬁlﬁ?@réﬁdgﬂaﬂn{écéﬁtéal %BrtntJ(Ss% s b&¥cribed herein

cancer

PO
3 5 O BRER it PR RO, 4TEgenh heboartom pct fgpresent
wivehtion BoigrD FIS HBIF0CHLNGE03 and cthpeeaieseaisadt iirC dhternational Patent

gﬁl@ﬁdnt Ne %O%ﬁ@/ﬁ&(ﬂ%’ vJ?lﬁ:'h % R rehqﬁdotjgﬁa@ ?]‘erér!:ng:ﬁ ks entirety.

ors _such Ir tini
40( @?tiaqﬂw‘sﬁl bBcIque ISF 154 Ad CD154, Tragen) torahzumab CHIR 12.12

(Chiron), SGN 40 (Seattle Genetlcs) and ABI-793 (Novartis).



OSl -774, OSI Pharmaceuticals Inc.), Erbitux
(cetuxi mab, Intlone Pharnmaceuticals, Inc.), Matuzunab

W@ krak3iG) , N not uzumab, Panitunmumab (Abgeni XPEITE20)7/001125
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Vandet ani b, hR3 (York Medi3eal and Center for

Mol ecul ar | mmunol ogy), TP-38 (1VAX), EGFR fusion
protein, 30 EG--vaccine, anti-EG-r inmmunoli posones
(Hermes Bi osciences Inc.) and conbinati ons thereof.
Preferred EG-r inhibitors include Iressa (gefitinib),

Erbitux, o E&ﬁe%eé(rﬁbo%%np QMengFekémﬁnvehmr gef antllc%n@é‘r‘oég@ﬁtr used in

enbodi men e anti -cancer transduction

i Geniusictiesy withea cogPadidet Ferruia | e pb:gﬁlagqugcafl w@?ns described herein
| R thipbetyge gowlhrridie récepepdrdgohiBHBFE @rcsMEBUCh as
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J g-ﬁblg)?\)e/ JEZ eli@ggi'? AIJV%%@QT %Iﬁ\/\qﬁg?%'ﬂ%l §s hélgal'{% u Kt@mg)gfen Nolvadex,

1898iZenat), 96d BHIBRtgNsiEréathed July 15, 1999), WO

98/ 0243e (nR&HbA 888 gon!@ﬁw:ﬂéé/ thé Ase 39@§)mm[yggngs7 bilidd |Qesent invention
ubl i shed Apri | 7 ubl i s

17 ,
S gthe ity e lenchfioge TSR g SUNALRG enBetioh s Mg fsgeeiose
16 DaT)e ﬁl1bfbﬂor24$ucﬂ19%)subanlzimhﬁa thedroBingit escidPaBAaIHA, Merck Inc./Aton
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her el RS neor y ol erence 1k 11% GntITer
EP‘E)‘HE*%%‘Q@&POWH nhibitors useful in the pr esent
I nvent T ingértio BISO cltstplatbetie iuge binthe esmEiuatiesf thapesént invention

N%%Fth \é}" %éé&her%gtécogqleﬁgg%g@%eac rla(;qnl (ﬁﬁvﬁ%‘ﬁt lI'IQﬂQ de %GeneVec a

i ARIBRQYDY Whiel exyessdiNERlghR B rPSPORSRIP rfa%qi*@qr?m ;and 5@94 Baylor Coliege
Va{NA&j;kﬁne@t her corrpounds such as styr ene derivatives,
have sessg“qr Qsi ne

i nhi b| t ? &F‘V%ﬁgrﬂ)gf? contempéatgsoi% Hge cormeaun g Eratﬁ 3 gresent invention

yr 081
i tolgethertwithgibprugleases such as Onconase (ranpirnase).

The invention also contemplates the use of the compounds of the present invention
together with antisense oligonucleotides such as bcl-2 antisense inhibitor Genasense
(Oblimersen, Genta).

The invention also contemplates the use of the compounds of the present invention
together with proteosomics such as PS-341 (MLN-341) and Velcade (bortezomib).

The invention also contemplates the use of the compounds of the present invention

together with anti-vascular agents such as Combretastatin A4P (Oxigene).



been identified as erbB2 receptor inhibitors. O her
erbB2 Inhibitors are described in European patent
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1993), EP 602,851 Al (pubBished June 22, 1994), EP
635,507 Al (published January 25, 1995), EP 635, 498 Al
25 (published January 25, 1995), and EP 520, 722 Al
(publ i shed Decenber 30, 1992). These publications
refer to certain bicyclic derivatives, in particular
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t hepitBubict, novaniroval (biith>@ntrane), ainarlikiEth, pikantrame| fybdantrazine, rebeccamycin,

BBGLE laﬁﬁﬁd@walr@&{m 8 KRUER @8cfosdpf871) that can

nvention in de those
descr i Brsticuiay | H'leéﬁ"ﬁét foppRiPerpRe Sht nhipiiers cdadyden eRlB“b"W)( llence),
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i fimiuta t @ptlonalvamth mﬂ qm e chﬂh @%ﬂtﬁemmﬂez byt age pEKiimited to, nitrogen

| i t Womzéﬁ% driidte, BlAWWS”HalﬁetMEmel nkp-B2d0pr apaziquone,

RR 86 th
éfﬁ%ﬂﬂ ﬁ{ ”??{‘Z”g e ﬂ’“&%{%ﬁ efargq%laﬁrgqercgﬁréusgraeu cﬁhﬂ)r ﬁn%ucnh acarbazine,
i estradigtioe, fateraustimal QRRifosfarhiddyi fasfamigal GRViZARY. blomostise, mafosfamide,

| REdAGN SRS, %éldﬂé%n( %%gﬁhtol N REL, %")ltom & ar ﬁ\htb)@@ne nimustine,
temswomusé'cgév1 ydeth AP ﬁ ) Iglt 0 0
AEDIFETES, IRHSZUN eﬁ*)&ﬁ%’ag RaipYmreerAngtet plEYISHRE SyPayRds such as
caspiHtinaPe@patin Heariapfatin) mpianletllrhelobaambmdnmmatnt higloxatin (oxaliplatin,
C b QP& f"?%@éﬁ‘ i [Retor is an Aurora
aégnlfg) éﬂ?ﬁ)ﬁ%ﬁ or surg[?' gg%%g gtéderl vat [ ves t her eof
(Ver t eRgrticuirly grefesnied aldpting geeniiaclidrcrieain (paliPEEn) and
ZM 447 A Enctndlités/atlihbe(Rsd hacda@aion, therepyawihmerpparida tof formula
kl', %Bt?o%ali’s/ %iﬂll %ﬂé %'r thJrg' othe %Een%s |n>c%§(§'4bLﬁ % lnbtxl'in?i)ed to dihydrofolate
reductase inhibitors (such as methotrexate and NeuTrexin (trimetresate glucuronate)), purine
antagonists (such as 6-mercaptopurine riboside, mercaptopurine, 6-thioguanine, cladribine,
clofarabine (Clolar), fludarabine, nelarabine, and raltitrexed), pyrimidine antagonists (such as
5-fluorouracil (5-FU), Alimta (premetrexed disodium, LY231514, MTA), capecitabine (Xeloda),
cytosine arabinoside, Gemzar (gemcitabine, Eli Lilly), Tegafur (UFT Orzel or Uforal and



I n anot her enbodi nent the anti-cancer signal
transduction inhibitor is an Akt inhibitor (Protein

wERovags23B) such as APl -2, perifosine and RX- 02BAT/1B2007/001125
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Preferred nultitargeted kimsase inhibitors include
Sutent, (SU-1 1248), described in U S. Patent No.
6,573,293 (Pfizer, Inc, NY, USA) and imatinib nesyl ate
(G eevec). Additionally, other targeted anti-cancer
agents include the raf inhibitors sorafenib
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interleu
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In another embodiment of the present invention statins may be used in conjunction
with a compound of Formula | and pharmaceutical compositions. Statins (HMG-CoA
reducatase inhibitors) may be selected from the group consisting of Atorvastatin (Lipitor,
Pfizer Inc.), Provastatin (Pravachol, Bristol-Myers Squibb), Lovastatin (Mevacor, Merck Inc.),
Simvastatin (Zocor, Merck Inc.), Fluvastatin (Lescol, Novartis), Cerivastatin (Baycol, Bayer),
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sargranostim sizofiran, tasonerm n, TheraCys,
t hymal fasin, pentunomab (Y-nuHVFGE ), picibanil,

wee@vasage’ (Dendr eon), ubeni nmex, WF- 10 (| nmunokPe®E)B2007/001125
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S{a@eleé aed dDdibrenator Badlyorapouadgoffoahsa t dravha@iseliieallyeeckpiable salts
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ose eSCH nternati o %c
mlec%f@mwﬁmwmnﬁmr@hoﬂ aeperiipking, Cleipdal éioicay He (Camptosar),

relesifnes (Alastit)s cetniumraet(grbut@é exdngatinCleddkatii)f p@aetretedl disodium
- a ,

(St B S gl 008 a0, A, e

(Rt tmeatln'bvwmwnlem VWM!SB@G@TP‘/ GG1L 17% SIgE50, ONYX 015

aerhatmﬁ/ropm’aodwmaﬁ i aﬁw&m@bmemombmmflmmmbe together with the
ctio

ot e R0 P& coRlitlon A FRceboner Bt oS SLr e or B eR Frbe
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gl hcizgiab AYEREN), gemcitabine (Gemzar), thalidomide, cetuximab (Erbitux), vatalanib
(PTK-787), Sutent, AG-13736, SU-11248, Tarceva, Iressa, Lapatinib and Gleevec , wherein
the amounts of the compound of Formula | together with the amounts of the combination
anticancer agents is effective in treating renal cell carcinoma.

Another embodiment of the present invention of particular interest relates to a method
for the tireatment of melanoma in a human in need of such treatment, comprising

administering to said human an amount of a compound of Formula | (including hydrates,
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finasteride, flutam de, m Bepristone, nilutam de,
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oP?@ﬁﬁ%@l‘%&?ﬁ”@es Eé‘iﬁtf‘i’f"a&é‘e%’c fad?t‘%(hflﬁ%f@n@eth? rﬂﬁff‘OEiFQ @f this invention
Genladesndwt i @bl limids én x-r&Entag .garhha rags et & Qilefadasle embodiment,
c t h f 0 s. . of 't t . .
: r%Hgﬁ)tE%% &¥a gfs &é&é?—zp Me qﬂ%}r)gtge%gg nanctilesgng 1&1-,: tﬂlS invention.
pSarsgHate m@t'smf‘fe %Jrf@l ‘g Pasive of s invorsian br)cludWebut is not limited to,
| Bleeiruni wama) erotono béenp hadten Heb@s,UsighaOfarfidis, QWWébléﬂ\Qﬁpx mesons.

oﬁ'hé %Iéﬁ&? tbeI Gé’fl%}g %le%tcg%hf% 81%9 on)g%glt tlrew apgerlratus and

agents such as Conbre '
20’9*7'P‘1332*B€)1°y F"(@‘PPH’%%@‘FP@GEP!@?C’HQW fés. | ﬁd@mnamseasss@ regarding

C ediafsPratrednts ifabis r @ée i Ith% ;ﬁ&ﬁ@@&ﬂﬁ@ in9éntibAMap be ?{ﬁlﬂ& throughout
: gt\éz ijl gn ! o&gatlﬂ eﬁ%o % %dd tIPﬁI &P?Iggyyhﬁé@l {pBli)l 9\/ B. Saunders
afRiyppay), ﬁgd paytiqytagy |na(mapteraet3eghnd|1|4t Eediationtreaycédodtel degvered by other
aAmMbIhBELbichSas (ARSI RASRr Ml 1) Sdieifve "seeds,” or by systemic
delivery of targeted radioactive conjugates. J. Padawer et al., Combined Treatment with
Radioestradiol lucanthone in Mouse C3HBA Mammary Adenocarcinoma and with Estradiol
lucanthone in an Estrogen Bioassay, Int. J. Radiat. Oncol. Biol. Phys. 7:347-357 (1981).
Other radiation delivery methods may be used in the practice of this invention.
The amount of radiation delivered to the desired treatment volume may be variable.
In a preferable embodiment, radiation may be administered in amount effective to cause the



m crotubulin inhibitors. 5 Topol sonerase | inhibitors
useful in the conbination enbodi nents of the present
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BN- 80915 (Roche), canptothesin, diflonotecan,
edotecarin, exatecan (Daiichi), gimtecan,

10- hydr oxycanpt ot hecin, irinotecan HC (Canptosar),

| urtotecan, Orathecin (rubitecan, Supergen), SN 38,
topotecan, and comnbinations thereof. 10 Canptothecin

gg%ﬁa&r r\égr%sﬁ mofthep tcérb?” @t%rp] |8r§ %l%’l é%o%ﬁ%nldncg Formula | and

nat i e 1 nvention a [ 'ude
c Rhpecedied ﬁomﬂ‘@lﬂﬁwﬂieés‘(fﬁ’é@\h‘ﬁ?'ﬁt heci n,
9- am nqwarmir@bmeaurb embddinitat, @sRdlion ﬁl\éd%&ustad@treaaédsﬂaboun Gray

t () t {1
o R8DFERe  e? RRbhient e it o rpaimBRY vauFin, 2l faere preferably
( Cadigtipo ssaadminist@iep di siolasst abeut 2| Griay KEY)i ftagtichs 6 &kst] oncd per day to a
t ReatrRADIINA, %Ver?mgl%ddr@@@B@ réﬁclatfohes RikRRRled it 2t Ieast about 2 Gray

zﬁ\;/entlonlncueacg\ilcm r’g\rla ci.n, anpnafi de
anPyBeetoRs aH?ﬁ?éWElpﬁr e ikt o)l nlllls gyeumngqutnve days per week.
el sam i ecnane preferablderabaijmest, opdiatiodes adriiaistelzddn B,Gy fractions every
93 h@M’él}/ fildd: tmf&!géﬂl?/‘ééﬁ?cfé) rﬁ&rtvollﬂﬁémr ubi ci n,

novant rone Xxantrone prrarubl Cl n, pl xant rone,
pr ocar st ﬁ@‘)thffré‘l!%% ergippablerpmbodiglsnty adaie @ allegst eyt 2@y, still more
V @lefdiiilg iah leaan ebalit rBBCQY, Omésd efsiazbly ot eipast RBbGt 601IGH bfyradiation is

pgg&g[){ege% tbgﬁﬁﬁ'u{‘ﬁe@?% éfb i nhi bitors include

doxor ubi ci n, daunor ubi ci n,
i dar ubic Phe dile erebgstedi erebodinjert IDfatW%‘nlgfewér!ftvgn’ftoﬂat4 ﬁ%(yradlatlon is
bgdm;ﬁg@rédn conbi nation therapy with conpounds of

f | t h t o )
el udlh I EEE Rstofed e & (o Gesdh Porpig 4P BV recaton i
Nadmin'aﬁredcycl ophospham de, AVD-473, altretam ne,

AP 528, ar%?fﬂ#'n‘i’dﬂ@rﬁ?eferregr&?&éﬂnleht%fqhe Bﬁa@%%ﬁﬁcﬁe? GY radiation is
%gl fan, carboquone, carnustine, chloranbucil,

pistgLsd ne, 25 estranustine, fotenustine,
gI uf osfraanmiet prefecbleaemmbdimekiVW2Iialion isl aximigétenae to the whole brain of a

MRERSHRMRe hoéﬁ’s%ln@ rtr@&tgé‘m Fr‘lgt’aslgﬁc! &h@éra”

mtobronlto act ol nycin C, mtoxatrone
ni nust Féer. e R mgv'deﬁ%qu'ﬁ# @& they Briegné jayentigR cplone or in
pLanbiretion edoode pahed alpkytial ¢ang peINTE,UNElS a puiictasblected from the

Cgl%% %Bﬁ&tlng 2 ‘?—ﬂ%?étw Ehie%é{?é%g)oloﬁhénﬁ%t;r(% &t ﬁQI{ F alamm Procrit, Aloxi,

["at1n, oxatin
Sﬁ'ﬁ'é'ﬁq PFC%W'@E?@%@%?% or satrplatin and conbl nati ons
t her eofrnis Weﬁ@htdléé%lafels )fo Bmeteydr idtha | thelinitht Bda 8i8&H’k Sor condition
I Q&éqoe%efrogn %%(aélrlotgpo ,T%‘)éaa’}qo uhqﬁwgrbeydlseatstﬁsa Esg%%\gﬁlaegmgbd arthritis,
fkyvemJe arthitis, type i diabgtesy lum tsygiemicgvpustandhenaiesus, defantmstory bowel
| &%dé@eoptf@tﬂeuﬁf se pB&tasﬂs' Fﬁhﬁtuﬂg sE@rdgish}SQQrﬂfléPdléitrﬁeumatlca uveitis, and

r edu é ctj{ér laPr%t a'%%c[ érﬁlapm@myoﬁgfn : ex%ﬂ?f, rfaé osteoarthritis, adult
aﬁespg@fmystDsstr(esaJ Gynéremé- IResmgraiotyo p‘!mneass Syinbosiedef infancy, ischemia

”Pe'b@r%toﬂnr‘rj[lr‘y,ngnd oﬁw@r’u%g‘%bﬁgﬁas?:able@kcagnblﬁbdg suchoas astrgna and atopic

cl of ar abi ne ar i ne, nel ara I ne
r dErepit Pé)?é‘ﬁﬂ”‘c ?R?FF %IlpH'@OEﬁ'*W é’gséﬁﬁest"ge’:("%@ﬁsoé@ed with inflammation
56sﬁd:ma£r oital adladmaonHidcludiAd inflliénzé [ane mepatiex)ethd db biah-Beife syndrome

ar agl nog CgMFé)éjéor&ﬁﬂg?Jaéﬁcp%r{gggﬁ(t%&gg o SP'ENt%?(&kotﬁs'sqbereéfctlon (chronic

(@mﬂTaqytg)eprgﬂn {rensplant ggipgtion (chronic and acute), at erosclerosns restenosis

(including, but not limited to, restenosis following balloon and/or stent insertion),

granulomatous diseases (including sarcoidosis, leprosy and tuberculosis), scleroderma,



WO 2007/ 132307 PCT/1B2007/ 001125 32 including TS-1
conbi nation of tegafur, ginestat and otostat),

waleoo7f132307 di ne, carnofur, cytarabine (incl udi PgI/1B2007/001125
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ocfosfate, phosphate stearate, sustained rel ease and

| i posomal forns), enocitabine, 5-azacitidine

(Vi daza), decitabine, and ethynylcytidine) and ot her

anti metabolites such as eflornithine, hydroxyurea,

| eucovorin, nolatrexed (Thymtaq), triapine,

trd!dé@étl(/@%&ttl@ Qfohﬁ’sfcﬁgeaﬁ(aéﬁ'@l,ﬁzhemso&serag@ lprfﬁ\%”n%g preferably a

Eur opean

i - metabolites disclosed
Agwmae ac(ornBHsmg,\%gmlrQ%ggl@éo gqf&np?ara@al an amount of a compound of the Formula |,
N-qf B-phivmaBs dically yabptab-sate thayebf (hcloming HydraEs) lsbivatbs idWlymorphs of

yls)aldm,'o F@fnla%lf ﬁﬁgrﬂruféol]or%PérﬁggeQX %z%l)( lacc%%tlé%lg@al?s tﬁ?rﬁgf) E%h is effective in

nbi nat 1 ons t
aﬁie?t"@d'ﬂﬁc@?eaéﬁérrﬂonﬁj‘gona pol y( ADP-ri bose) pol ynerase-1

I(PARPE)II) ohé féhigbdgméntsdic’chs ATetry ﬁ%”c@s%ase &BIOrﬂiﬁlgn |s selected from the
an
it Em ok el e

qumbﬁﬁd@oﬁﬁoaﬁﬁr@iﬁwl al, optionally with one or

mor e otihehotRdanére dpleéiiild"grﬁi?odmm of ﬁwlé"f?l'éthtzna Mk %‘#se%& or condition is
Z0 abul |

( lﬁgl\/%?({ fryy th {Neé’foéje SFAEHHDY P'd EGWQZ@B‘)S ar\‘?loﬁfeﬂ?ﬁfﬁ Bs- and
ZD- 6126 gniditer aZibodient.of st méthat, thestisehsd ommyiditieh is S€8ctédfrom the
CQPdab Q@ﬁsﬁs@ﬁb &%Foﬂ%yob%ticbv C&m? légpd?segge a&h%la%%te resplragore/ distress

op tlona one Qr nore nclu
aP&“ e F%ﬁﬁo?“é‘ﬂw% mUi'tﬁieéP'&@P‘atalnﬁ@C'erﬁﬁ?r{“ll otics such as
act i nomyiether dyboldinesatiyicthe invBhtlod N9/ 8 infetiad for preparing the compounds of
nepGanzi nostatin (Zinostatin), peplonycin, and
conbi nations thereof. Plant derived anti-tunor
subst ances (al so know) as spi ndke iwhi bi tog—&) ( t (m;sy
be usedﬂl n conbi nat | X&%rapy Wi t corrpo% 25
forpgyla s, 0O Nt I\one r re oth ag nt
i ncl ude, but&% ' dto m oM c | bitors; R®
for exanpl e vinblastine, ylncrlstlne vi ndesi ne,
vi nor el bi ne (Navel bi ne), docetaxel (Taxotere),
Otataxel, paclitaxel (including Taxoprexin a
Dl—;g Fam | t axel conj uqat e) and conbl nati ons thereof.
PR PR RATBRSHERR AR EaP eI fgeeof.ncl ude but are not
|'i mi t edhdrein Bas s@éadd fiom eRIBaR cdhdifling oNSEARI Ak iaN6 to 6-membered)-
opféa}érbgr |%%n (El oxatin), Satraplatin (JM216), and
nbi nati ons thereof. 25 Particularly preferred
cyt ot ok isselsgier frem th grgereconinting @ Birenyieag @d5 teinambered)-heteroary!
(ke oda), oxali pl atl n (EI oxat i n) Taxot ere and
gloln?lr 2 ?snsgegﬁted From rgtéo ??gégl‘%gt %gg%ﬂg gi@t@fﬁ I;ng%%{)gred) -heteroaryl
c#l%itriol (Vitamin D derivative), Canfosfamni de

(Tel cygais ;Lrgdlgﬁ@elecg@t oA t(wé-ggléu tlrJdea? 'h W -Ce)alkyl-,
b & =CoJalky

(I\@ntcg%g%? 1 L&S( CS g\gspl e 82' '8’ g%kﬁ-’-s% "@F‘%ﬁ?ﬁyﬁ){'r v 4By Cro)aryk-

T@n@nzélemnoe(rsbeﬁasei eReG(O) akhr:(n)n end WA LE0(0)-A

der i vatieV each®®&Hid id, &1%ikyi(, Q%P(g%alke-g eraL 8$5ky V- (CxCaeycloalkyl-,

g@a@ﬁﬁ{ﬂg ygk@?@(ﬁ@f&%%ﬁﬁ@%@ﬁfﬂwﬁ szac*R - @em’o C(O)-, and
arY.Ne:6(@) R dicatsmbnestieadily be substituted by one to three moieties independently
selected from the group consisting of hydrogen, hydroxy, halogen, -CN, (C4-Cs)alkyl-, (Cy-
Ce)alkoxy-, perhalo(C4-Cg)alkyl-, (Cs-Cy)cycloalkyl-, (C,-Co)heterocyclyl-, (Cs-Cqo)aryl-, and
(C4-Cyp)heteroaryl-;




I n anot her enbodi nent of the present invention statins
may be used in conjunction wth a conpound of Fornul a

wo 2@nd3pbar naceuti cal conpositions. Statins (HMWM3/EA07/001125
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35 reducatase inhibitors) Bay be selected fromthe
group consisting of Atorvastatin (Lipitor, Pfizer
Inc.), Provastatin (Pravachol, Bristol-Mers Squibb),
Lovast at i n (Mevacor, Merck Inc.), Sinvastatin (Zocor,
Merck Inc.), Fluvastatin (Lescol, Novartis),

Cer i VB%@% BsOé %%Pilg%e%odﬁl} sel&%dzpm /tr%:"%&gb%onsmtmg of hydrogen,

PCT/ | suvastatin
PaydroxZie heaen; -Ehbv (3t eaaliya ek fodenH- C@ PIBlsimYy SG-Crloyeloalkyt

ﬁb@! CIRERIEYER] (B)- Cw)edy&r law<a(c01%3hm0bryzionb| nati ons
er

eof . I.n a he~s | ]
sel ect ¥pTgin S?ﬁh?’ﬂga"? (% aﬁ@pgeg?‘%ﬂ(en n8c2 &Zélk)’nyl %Ca C7)cycloalkyl
a@a-Colbetatynyi-n (Cedém)ﬁWh‘t F%éc«a@m)hetgli%liyh [ﬁqga[sh@p%&ptlonally be

sugsth@céd ﬁg%ﬂé% up&S Hloielss ﬁ\B&denBéhﬂP@elé@@cﬂermltﬁé lgeual® consisting of

uet r and e t
okFydfOrQE” HW@ é‘n a'ioﬂ%n o&; %@a%yﬂr’ ) @ﬁrg"i t}'leL kgfg&gﬂ‘ﬁe “CaJalkoxy-,
I @& egcidatkyla (Grze@d)tmbbrocfydvl 1 BeChlaeyht and € -SfhBleast-;

cancer d.n @ i 4 Eal fﬂdé}ﬁzﬁ&‘er@fl sSLGLY t-6r8 de@Blp consisting of hydrogen
npri si

e S SR |Gt oy B SR i Bt
afod-apalkye piaio(t -G milgl- codpeald(ColC el a | or

ggﬁ%rﬁgﬁ%}{té“%ag | %ﬂlcgpﬁggieﬁg’énﬂy §Q!a$te°d & ttﬂéeérglﬂf donsksthg of hydrogen

& to tg
SPQ0EDEIEIBRY, BERb NG Vas Gl S iPlid- ngﬂq)qllﬂ?@ylgr( ooyt ot 2Ehaikony-
Oﬁergizncﬂsx oaambmid%rawm(om( R'doopyRRe| Rt"smm)emé% (0)- R"OC(0)-,
1Ca o e e _ -
p@ﬂ%\fc‘;i‘r?)‘ﬂm OPZ‘si ne dzl\lavgfjlﬁg@k gex@é’rrés %I\ﬂaqe}ky' (Ce-Crolaryl,
(@-Gsterspycii-eandd@ofeléeeasif-a) and anastrozol e
(Ar l mtdﬁéﬁém AR bM&did @cfnt&@lawenccg@; alkbﬁijl p(@sa%ljd]kynyl;[; (C+-Co)alkoxy-,
ntio 5 & eSto 10,
!S0LRSE) NGRS, |SEA0L FLELeRrbe s, TR on R
[ ﬂR (M*@dp)af (RADDIS (@) eg@f@myclo@mwpf%sqmrw a@aiCalhgieeacygify, and (Ci-

tg, ﬁl@ieﬂ)am{”ﬂn rgd?ca@sm}%ﬁ}t ?fog{ﬂle gggﬁﬁl%&%téd fiolt ;thg?td five moieties

ncl udin d
(e n 0 QU ol 2 e SO ALER 800, RSO RS Clof AEdoatr
sl 10s)cydidatkyie 0{G+; Cebakoomam -narhald(@er)alhOxyne or nore
(pref eﬁa@ ¥ 286 LRiebARh Bfom A roeﬁ%ﬁéstnﬁ@ed@trﬁydroé@rl &fden, -CN,

fromthe gro con ting of caect XIo

e B L0 ok A ) gyoroany.

ceiewsa)wb (CEChhdtensgyclydx el iGad)adterpar(iEl (Cx&t) gw)oal?l -O-, (<)36 -C1o)aryl-O-,
ST S0 ot SOOI B8 .

I Ré%-%J) ap@(R LN%(®) Lapatini b, Mapatunumab, d eevec,

BMVS 184«H€r5|n e@éﬂ of /5 (0181JalRBO L -EPdWéxP nd (@pTo)alkynyl- R’ radicals

ng%%g 18'1%8 Sg?ﬁl}l ure% WA h be‘%héﬂé‘)tH %5‘ mglfe’uésnﬁ eﬁgmﬂwgel&ted from the

conbp gansistng aﬁhaﬂ@%ﬁc évdr@g'e neWN, (G- Cei'afké'ot Coryriaateat (Cagrolaryt-
C(&,%ﬁa?&@ (egﬁgﬁétero%}éiyma I(@to@ﬁ&@;dwent of the
D B o 138, E2E OBl B Fr AR 2T my
hoptienally e selisstitutef! witb dhmtone &t five mojetiedingeresdanyy selected from the group
a@&ﬂs@irﬁ} 96f' %ng@ S%ygrowfm@r\lan(@ﬂf@eww of (A.cg9amoung,-of)alkoxy-,
F?Crz Cg)heterocyclyl— and (C1 %mpryeteroary

wherein each of said (CgCraryl-, (C2-Co)heterocyclyl-, (C4-Ciz)heteroaryl-,

(Ce-Cro)aryl-O-, (Co-Co)heterocyclyl-O-, and (C4-Cq2)heteroaryl-O- R® radicals may optionally



sol vat es and pol ynor phs of said conpound of Formula I
or pharmaceutically acceptable salts thereof), in

W@ oonitsesdi on with one or nore (preferably one POT/IBOER)01125
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anti-cancer agents 30 selecsed fromthe group

consi sting of capecitabine (Xeloda), interferon al pha,
i nterl eukin-2, bevacizunmab (Avastin), gentitabine
(Genzar), thalidom de, cetuxinmab (Erbitux), vatalanib
(PTK-787), Sutent, AG 13736, SU 11248, Tarceva,

| ;b@§§!?stltulte%%ﬁ1'frghtbfn1@%¢rlvgnfo‘?e lﬁgmde ﬁernﬁy Qelec%é?ﬁh %gltoﬁe gonsisting

he conpoun

ofof M%geeofwer%t EHN(CrentlkdanetCiigalies-i s ef fective in
t ][ eat i ngefeN@ch oebdid RBSS Rheusa R75§§)2A'R@-U(© Fétfq@sionwt) -C(0)-, and
07t ee |nv rtlc arlt e
PR EQRD S RE ol T ol B Bl ' R civg g g moietis
W@nemiemth/ w@e@ddronstmemrwpe@mem of dwlwgen, diydrgxy, -CN, (C4-Cg)alkyl-,
aqed- o)&bBalkyl Gintl €C,SE) é%;a}unan an amount of a conpound of

E?;%?T E%ﬁpf%%f!iﬁgafn%ﬁa%g# %@%’ vﬁd@%’ﬁé}&ﬁ%ﬁqﬂéo)ﬂwg%&s Jalkoxy-,

c (Pas@uliretirerycifio amd |(@-C2)beterphat metsies for abthy ofafareqicaR! exdicals may -
sebttoaauytdé%nmmed vmﬂ of @R ALILGI d%@t; one or more

preferab ¥ one three) anti - er agents selected
f r om t Rgtiog 'Hlfﬁ'dd%ﬁ%q“é‘{‘i“}ﬁ’gmﬁﬁ radicat erdwe R rapip#amay be taken together
i witterl éukirm- 2y (& eortinoleatbecbe) fudémebx’zl‘)ﬁehmg (obB@lIe lcitaining 1 to 4

pﬁ&leﬂogt%ﬁglseleﬁgcf f%m B i g Rop g%lstlﬁéftd % Né?ivam Zumab

(Ava lanib
( PTK- 78"7§fe'"5§ﬂ"ér{§ tocb@?%qed)ﬁ@eﬂswwlc Iring sigaadditionally optionally
Lamaﬁtuﬂedkmtiaambtat\&emqrm gmﬁbfsel n the amounts of the

Conbi natan &a PR & ASAERPE LY eI T Slln pfoins o

onbi nation anticancér agen
n@{d&i%ﬁe@ ﬁﬁé’#ﬁeﬁl\éﬁ%ﬁ,ﬁrw& ﬁé)alme present invention

of par éédthVGIé alradied @aépeh8arty 88ledtod ﬂorﬁ?ﬁeh&gu E&II’SISEI'RJﬁOf hydrogen,

tr t f Lun ce of)
trcg\gt ’E) alk m%@&ﬁ& &‘é" @mcllghaga ﬁ%@%&?“@/ﬁr{ld (Hufrasycloalkyl-,
Wz{a}ﬁbefﬁtocvxﬁyl a(%@mwnand)¢01+€bﬂman¢raaryl (i ncI udi ng

hydr at &seh Iﬁ% H@écﬁ&l RO RN REIBRS Rdm 131058?1919{}% &f hydrogen,
N ,0 @ nﬁg kjtl cal %_; accle pt ab

RS ploadt, B BIRSE [rc-re rore s st s Gy

one towlndneleeE)acamflsatda(meIe)aaqerﬁrﬁ (Gelpikbrd RY @mchlbas optionally

gé‘u‘BHtﬁutG@%thBrﬂeng) Fi\febﬁlel@ | LalidaCrdGhL gl%).%lclgﬁ s%% Zof peﬁnalo(&

( abi ne Gerrzar) doce
%%ﬁi erf)é'ia é‘l [ t?axel prenmetrexed di sodium (Alinta),
15 Tareen &° id 4 esixal m@épdnd%%ﬂﬁ@élﬁﬁéd‘frc{nﬁ? &feb‘j?@]paédnéi%tmg of hydrogen,

V(@%E%hlﬂ¥lt th EBﬁEén 1, Of ta%a$9% Qig {Cﬁ%‘ﬁﬂ(gﬂu & -Co)heterocyclyl-,

toge
dfre P@éﬁﬁﬂeKCe@@he@roa@I e'?f%c& -§@- RS0t B&C(Q)y R'((@)-0-, R'0-C(O)-,
Cemil GRT),N- to)one pref erred enbodi nent radi ati on can be

e rilisi b4 R i B SRR Wb e B toatt,
Féﬁetpa)f‘?tefﬁcwﬁy @eCwZ@ylaﬁnr%z)betenoewl iR} radioaisris eptionalfy substituted by
fong id DR mdfsties Mé{hﬂﬁb&}tly k@t &P thBRYouP Ronsisting of hydrogen, hydroxy,

ErBt] okl yala: Cstisaleu heaalG-pralot cipaiorcoalor,

t(Bi- §9)h¢wemc|ybr(ce cmaruudw (ChGt)Heterazat-; | i nited, to

X- I ay Sagi A" G BBick d¥Scted FbnfthB" ﬂuﬁ%%*sﬁnfﬂ?&h%r%d (C4-Co)alkyl-;
k is an integer from 0 to 2;
m and n are each independently an integer from 0 to 3;
p is an integer from 1 to 2;
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supervol tage x-rays (x-rays>=4 MeV) may be used in the

practice of this invention. Particulate radiation
wais@ab23dn t he practice of this invention incledEsB20Ui01125

is not limted to, 25 el ec3pon beans, protons beans,

neutron beans, al pha particles, and negative pi

mesons. The radi ation may be delivered using

conventional radiological treatnent apparatus and

met hods, and by intraoperative and stereotactic

met hods. _Addi t i ssion regarding radiation

treat rr%'ﬁtag 'ng?ﬂef]‘?%ﬁbt ésélﬁﬁse in the practice of this

i nvent & andy atseatloinAePentandYghibigger fome torf. which aiethed cepprises:

arhydrolyIﬁ’é?E’@&Kpd&ﬁd Raghatd ipn Oncol ogy (1998) (publ. W

Saunders 30 Conpany), and partr cularly in Chapters
13 and 14 Radiation m‘h,y al so b&'deRever ed B dRAer(Rs
nmet hods uch as target eI|ve y, flor exanple by

radi R%F—UC m_c(C ¥ ofy—p— RS
targeted radi oactlve C ates. Padaver et al.
Conbi ned Treatnment with di oest radl ol | ucant hone in

Mouse C3HBA Mammary Adenocarci noma and with Estradi ol
5 lucanthone in an Estrogen Bi oassay, Int. J. Radiat.

?;g?!at‘?”galﬁ%l&lgi isgé‘r? ?@?ﬁ%ddg%%g @2531 %he" rﬂ‘ BeY i tandu

odre bhdafinpifoeformadal. The anpbunt of radi ati on deli vered

tot he‘Agﬁocrh"r%fsgellt ér@%neégtus)é@lhlémﬁ nﬁlﬁs§36th¥rﬁfs'eamr@ated lr&erd to cell
preferabl e be adm ni

erbodi ment, ({%’%X/ t q hibit
Ferouidirh(c AP Vel ROl R4 BODHES N 5T 6 gasks} comtac nhibion).
PIEIY ih@2126 THeldbhd @@l gdbthanf: @stmarceltsemess)itioa pofifetateeby expressing a
Cﬁ"}gkgt%ﬁ tyrbdIné %ﬂ?ée”al 6\%93 eg%n ofCQ'F%:%H'BFj tﬁésrn%ol(n‘fgéleamb Ibenrgn and

har maceuti cal ositions describ herei n
am@ﬂgp@t p‘pl@f e gmreor@%ga{p rggﬁ@ses rl%mhgplqgﬁrrerg tyrosine kinase activation

asboiirs; st €4)edly tumodd thhteasiteraadipurecebtdBtyaysine(Bybed. r act i ons
at | eaﬁ"r B e'tr r?d;biaso LQ&? Jn%s? oweﬁlﬂ déTﬁgji:atgéo er s reversing

still rmreg atlonlsa m ni stere
15 aalleyitingt inaibigng the @%@ﬁsﬂw prqva@tmsdh% digerdpregf ongirielo a@rch such

cain Eispiiés, of 6@ sreRdre \syrhmmes ofeENdiBara& dpleeidiionbITHe term "treatment”,
r%}.gsg(ﬁ b%{glp,i %’}Hegg n{herwésyeer%e cg}led re%rs to%asgct g’rbt%léfnrge s(’;frg%{\g is defined

ast ce per to a
vioimgriigtefyabo¥d. ve consecutive days per week. In a nore

Pfefefab' e enbodi rramaneaggsc tioR Bf thé IrREMoRi Stered in 3
20 &Y\ e RaaIa L e RS 1B Iond RGP FRTeBr P Gpriserans t

esybibelicTeethqdsdartitdrdd those sidiied ipdist arhb¥ahem20 il@pirates @ pé¢neral synthetic
%@enc@ rgf %Fe%grln? %mﬂ)&lﬁ&t oﬁwtpreggntq{wem terFeefLﬁfﬁe%’l ofherwise

| east a sradiati.on is admnistered t ?
a‘“‘ﬂ%ﬁﬁ PnOnkeR Ph'é? er’ R 1R Bneék nBr & phdf er’rléand stricturel formula |
esmd ol inienteacion stienes esediscussionghdtifalinw b 45\defidedi ahbveon 1 s
adm ni stered. 15 In another nore preferred enbodi nent
of the present invention 10 GY radiation is
adm ni stered. In another nore preferred enbodi nent of
the present invention 7 GY radiation is




adm ni stered. In a nost preferable enbodi nent,
radiation is admnistered to the whole brain of a 20
whoay/1328berei n the host is being treated for neCHE2807/@1125
cancer. Further, the invenubon provides a conpound of
the present invention alone or in conbination wth
one or nore supportive care products, e.g., a product
selected fromthe group consisting of Filgrastim
(Neupogen), ondansetron (Zofran), Fragnin, Procrit,
Al oxi, Enend, or conblnatlggﬁ‘e greo 25 This
invention also relates to or the treatnent
of a disBdse or conditi 3h s&lected fro Hefle group
conﬁgﬁtlﬁg of2.apt oi @puN ases (such#a rddeumat oi d
art hr I\EJ/Q\B /eni | e gt ng'?rm/'?tzype I NH,
| upus, Isysﬂen1c Iupuslﬁ t OSURD,d ory
bowel Rdi sBase, optic f ?is psor|a3|s,VnuFt|pIe
scl erosi ¥, polynyal gi a WMeunatica uveitis, and
vasculitis), acute and chronic inflannatory condrttons
(such as teoarthrkglsmaadult 30 Respiratory Distress
Syndr onmegz Res |rat&i%~tﬂstress Syndrome of infancy,

i schem a Bpﬁh%pyRkand gl omer ul onephritis),
al | exgieigonyt’i ons FsuchJas ast hma and at opic
der ma |t|%) hroni c Bbst ryctive pul nonary di sease,

i nfection associ gt ed wi t h®i nf | anmat i on (such as vira
i nflammati on (including i nNuenza and hepatitis) and
Quillian-Barre syndrone syn ne), chronic
bronchitis, xenoftransplantati om~Ztranspl antation

ti ssue rejection| (chronic 35 and acwte), organ
transplant rejection (chronic and acut '
at heroscl erosi s,Yrestenosis (including, but not
limted to, resteno s (R&l | owi ng bal | oon and/ or gst e @t

i nserti gafR ,granul pnat pus di seases {eiRiEl pdi ng
r a\ w¥E cul osi er éé%ga N /JRk
PQT/ 1 BROO7 0@1$25K% t|

sarcoi d
WO 200

col i tis, RErohif s di sédse, @nd Al z elﬁﬁr s Uis aséR)qn
a mamal , preferably a hd man, conprising
adn1n|ster|ng to'sai d mammal an anmount of a ¢onpound
of the Formula I, or a pharmaceutically acceptable
salt thereof (including hydr ates, sol vates and

pol ynmor phs of said conpound of Formula | or
pharmaceutically acceptable salts thereof), that is
effective in 5 treating the disease or condition. In
one enbodi nent of this nethod, the di sease or
condition is selected fromthe group consisting of
rheumatoid arthritis, juvenile arthritis, psoriasis,
system c lupus erythematosus, and osteoarthritis. In
anot her nore specific enbodi nent of this nethod, the
di sease or condition is 10 selected fromthe group
consi sting of rheunmatoid arthritis and osteoarthritis.
I n anot her enbodi nent of this nmethod, the disease or
condition is selected fromthe group consisting of
chronic obstructive pul nonary di sease, asthma acute
respiratory distress




syndrone, atherosclerosis, nultiple sclerosis, and

scl eroderma. Anot her enbodi ment of the invention is a
waoreaohask3bdor preparing the conpounds of 15 f orpai/aB20071001125

(RB)u R1L R2 (R3)r (R3)t (R4Xs I I I 1 I I 5 HOC

(C(R2)2 " N(CHmMBDER q and the pharmaceutically

acceptable salts thereof, wherein Bis selected from

the group consisting of phenyl and a (5 to

6- menbered)- 20 heteroaryl ring; Dis selected from

t he group consisting of phejgphmand a (5 to

6- nenbered)-heteroaryl ring, Eis selected fromthe

group consi sting of phenyl and a (5 to

6- menbered) - heteroaryl ring; 25 Rl is a radica

sel ected from®He group consisting of hydrogen

(C1- C6) al k - C6) al kenyl -, /akkynyl

(C3-C7) cycl Cg)heterocycly

( C6- CLO)EMI -, » - C12) het efoar yl - thscz-

R7-C(O) - RmZC(O)-? and (R7)2N-C(O)-; wherein each of

sai d (Cl-C(3)aJ%yI-, (C2- C6) al kenyl -, Q@?-Cﬁ)alkynyl-

(C3-C7)cycl oal kyl -, (C2-C9) heterocyclyl -,

(C6-Cl0)aryl-, (C1-Cl2)heteroaryl-, R7-S02-, R7-C(O)-

R70-C(O -, and 30 (R7)2N-C(Oj- Rl radicals may

optionally be substituted by gne to three noieties

i ndependently selected fromthe group consisting of

hydr ogen, hydroxy, hal ogen, -CN, (Cl-C6)alkyl-, (Cil-

C6) al koxy-, perhalo(C1R£BX bkyl -, (C3- Cr).eycl oal kyl -,

yl - ~"and

(C2- Cg)heterocyclyl (
( C1- C12) het er oar yi - 30V ~PcT/ 482007/ 001125
ently selected from

37 each R2 is a radica
.the group consisting of hydragen, hydroxy, hal ogen,
-CN, (Cl-Co6)al kyl-, (C2-Co6)al kenyl -, (C2-C6)al kynyl -
(C3-C7)cycioal kyl -, (C2-C9) heterocyclyl -,
(C6-Cl0)aryl -, and (Cl-Cl12)hetleroaryl-; wherein each
of said (Cl-C6)al kyl-, (C2-C6)al kenyl -,
(C2-C6) al kynyl -, (C3-C7)cycloal kyl-, 5

(C2- C9) het erocyclyl -, (C6-Clo)aryl-, and

(Cl-Cl2) heteroaryl - R2 raduﬁgls may optionally be
substituted by one to tRfee i/efi es i ndependently
selected fromthe 92§#9 wd, hydrogen,

hydr oxy, hal ogen, - gyl

per hal o( C1- C4) al kyl -, perRal o( Cl1- C4)a|koxy-
(C3-C7)cycl oal kyl -, (C2-C9) het ér=ocycl yl -
(C6-Cl0)aryl -, and (Cl-Cl2)heteroaryl-; each R3is a
radi cal independently selected fromthe group

consi sting of hydrogen,




10 hal ogen, hydroxy, -CN, (Cl-C6)alkyl -,

(C2-C6) al kenyl -, (C2-C6)al kynyl -, (C3-C7)cycl oal kyl -
wQ@ @b assat koxy-, perhal o(Cl-C6)al kyl -, and PCT/IB2007/001125

per hal o( C1- C6) al koxy-; each2R4 is a radica

i ndependently selected fromthe group consisting of

hydr ogen, hal ogen, hydroxy, -CN, -N(R6)2,

(Cl-Co)al kyl -, (C2-C6)al kenyl -, (C3-C6)al kynyl -

(C1- Co) al koxy-, perhal o(Cl-C6)al kyl -,

(C1-C(3) al kyl - S(O k-, RI0CEhH&30) _, (RL0) 2NC(O) _,

R10C(O _ R100C(O) _ 15 (R10)yZNC{O N(R10) - (R10)2NS(O) -

(R40) 2NS( O 2-, (C3-C7)cycl oal kyl -, (C6-Cl0)aryl -,

(C2-C9) heterocycl yl -, and (Cl1-Cl2)heteroaryl-; wherein

each of said (Cl-C6)al kyl 5. (£2- C6) al kenyl -

(C3-C6) al kynyl -, (C1- C6)a“ﬁox -,

(C1-C6) -al kyl -S(O k-, RIOC(ON R10) _ (R10)2NC( O -

R1I0C(O - R100C(Q - (R10)2NC(Q) N(R10) - (R10) 2NS(O) -

(R10) 2NS(O) 2-, (C3-C7)cycl oal¥yl -, (Ce6-Cl0)aryl -,

(C2-C9) heterocyclyl-, and (Cl 20 Cl2)heteroaryl- R4

radicals nay optionally be substituted fromone to

five noieties independently | ected fromthe group

consi sting of halogen hydr oxy, -CN, (Cl-C6)alkyl -

(C3-C7) cycl oal kyl , (Q% C6) al koxy andr¥s

- per hal o( C1- C6)a|kox R Ms a radica| sel ected from

t he group conS|st ng 0 B drogen /L -

(C1- ClO)aIkyI )alkoxy- (®2- ngyabkenyl

(C2- ClO)aIkyn - C7) cycl oal kyl -, « 25

(C6-Cl0) aryl -, (C2 GS.het er ocycl yl -

(C1-Cl12) heteroaryl -, y C3-C7) ycIoaIkyI-Ou

(C6-C10)aryl -0, (C2-C9)hete ocycl yl - O,

(C1-Cl12) heteroaryl -0, R/-S- | R7-SO, R7-SQ2-,

R7-C(O-, R7I-C(O-0, R70-C(O-, and (R7)2N-C(O) -

wherei n each of said (Cl-Cl10)al kyl -, (Cl1-C6)al koxy-

and (C2-Clo)al kynyl - R5 radi cal R®»may optionally be

substituted with fromone toNfivé\qpkéties

i ndependent |y sel ect ed fr@ﬂft group consi sting
of hal ogen, hydroxy, (C1- )aIkyI

(C3-C7) cycl oal kyl -, (CB ¢ (cn C6) al koxy-,
(C2-C9) het erocycl yl - (Cl ClZ)heteroaryI ; wherein

each of said (C3- C7 cye kyl - and

(C3-C7) cycl oal kyl - @ﬁsRS\Qaﬁlcals may optionally be
substituted with fromone to fiwe noieties

i ndependently selected fromthe group consisting of
hal ogen, hydroxy, -CN, (Cl-C6)alkyl-, (C6-Clo)aryl-
(Cl- Co) al koxy-, 35 (C2-C9)heterocyclyl-, and

(C1-Cl2) heteroaryl -; wherein each of said
(C6-Cl0)aryl -, (C2-Cg)heterocyclyl-

(Cl-Cl2) heteroaryl-, (C6-Cl0)aryl-0O,

(C2-C9) heterocyclyl -0, and (Cl-Cl2)heteroaryl-O R5
radicals may optionally WO 2007/ 132307

PCT/ 1 B2007/ 001125 38 be substituted with fromone to
five noieties independently selected fromthe group
consi sting of hal ogen, hydroxy, -CN, (Cl-C6)alkyl -
and (Cl-C6)al koxy-; wherein each of said R7-S-,

R7-SO, R7-s2-, R7-C(O-, R7/-C(O-0, R70_C(O_, and
(R7)2N-C(O - R5 radicals may optionally be substituted
with fromone to five noieties



5 i ndependently selected fromthe group consisting of
hal ogen, hydroxy, -CN, (Cl-C6)alkyl-,
w@ aBaIpBeycl oal kyl, and (Cl-C6) al koxy-; wher ei PCEEB0070§01125

af oresaid (Cl-C6)al kyl -, (@i-C6)al koxy-,

(C6-Cl10)aryl -, (Cil-Co6)al koxy-, (C2-Cg)heterocyclyl-

and (Cl-Cl2) heteroaryl- noieties for each of aforesaid

R6 radicals may optionally be substituted with one to

five hal ogen groups; 10 optionally said R5 radical and

one R4 radical or two R4 rg 5 may be taken

together with Eto forn1aﬁJ%8—T6 10- menber ed) - f used

bicyclic ring optionally containing 1 to 4

het er oat ons selected fromthe group consisting &30,

S, mIwm(Wmaewlﬁud(8t010nmmeeM}h5$
Luyed

bi cyclic rlnb\,s/addltlonally optlonall bst
with ongf g 0X0 ( =0 group E;gdz\ S a bond
or a radi®H i ndeperdemt Ty 3% rom™Nhe group

consi sting ofyyhydrogen, (Cl1- CB)aIk -, -CN, and

per hal o( C1- C6) al kyl -; each R7 is aR adica

i ndependently selected fromthe group consi sag ng of
hydrogen, -CN, (Cl-C6)alkyl-, perhal o(Cl-C6)al kyl -,
(C2- C6) al kenyl -, (C2-C6)al kynyl -, (C3-C7)cycl oal kyl -
(C2-Cg) heterocyclyl-, (C6-Cl0)aryl-, and

(Cl-Cl2) heteroaryl-; 20 each R8 is a radica

i ndependently selected fromthe group consisting of
hydr ogen, hydroxy, hal ogen, -CN, -NH(R9),
(C1-C6) al kyl -, perhal o(Cl-C6) al kyl - and

(Cl- Co6) al koxy-; wherein each of said (Cl-C6)al kyl -
and (Cl-C6)al koxy- R8 radicals is optionally
substituted fromone to five noieties selected from
the group consisting of perhal o(Cl- C6)al kyl-, -Q(R9)
and -N(R9)2; 25 each R9 is a radical independently
sel ected fromthe group consisting of hydrogen,
(C1- C6) al kyl -, (C2-C6)al kenyl -, (C2-C6)al kynyl -
(C3-C7) cycl oal kyl -, (C2-C9) heterocyclyl -,
(C6-Cl0)aryl-, (Cil-Cl2)heteroaryl-, R7-S-, R7-SO,
R7-S®2-, R7-C(O-, R7-C(O-0-, RTOC(O-, and
(R7)2N-C(O)-; wherein each of said (Cl-C6)alkyl -
(C2-C6) al kenyl -, (C2-C6)al kynyl -, (C3-C7)cycl oal kyl -
30 (C2-C9) heterocyclyl-, (C6-Cl0)aryl -,

(Cl-Cl2) heteroaryl- RO radicals is optionally
substituted by one to three noieties independently
sel ected fromthe group consisting of hydrogen,

hydr oxy, hal ogen, -CN, (Cl-C6)alkyl-, (Cl-0C6)al koxy-,
per hal o( C1- C6) al kyl -, (C3-C7)cycl oal kyl -,

(C2-C9) heterocyclyl -, (C6-Cl0)aryl-, and

(Cl1-Cl2) heteroaryl -; each RLO is a radical selected
fromthe group consisting of hydrogen and
(C1-C6)alkyl-; 35 k is an integer fromO to 2; m and
n are each independently an integer fromO to 3; pis
an integer from1l to 2; WO 2007/132307

PCT/ 1 B2007/ 001125



39 gis an integer fromO to 2; and r, s, t and u are

each independently an integer fromO to 4, which
waoredohask3eonpri ses:  hydrol ysis of a conpound oPCT/aiB20ul/@1125

I 0 (RB)u R1 R (R3)r (RBwt (RA)s Il I f I ROC

((RR )2 nN(CHMBD:-R5 C1 511 whherein R is

(Cl-C4)alkyl and B, D, E, Rl, R2, Rs, R4, R5, R3, m

n, p, g, r, s, t and u are as defined for formula I

"Abnormal cell growth", as used herein, unless

ot herwi se indicated, refersgdi@me® | 9growth that is

i ndependent of normal regul@atory nechanisns (e.g.,

| oss of contact inhibition). 10 This includes the

abnormal growth of: (1) tunor cell$w&tggprs) t hat

prol iferate by eﬁg&essing a nmut ated tyrdsi ne ki nase or

over %pression 0 recept or tyro§? i nase; (2) J

beni gn and—mal i ghant gel s—of othgﬁgbroliferative g/

dirs€aseso,HNn mhm%h‘éﬁéfrant tyrosine Jkj nase act | NN s
. “1} R
occygs; and (4) any ltunors gt Boliferate bV\
recéptor tyrosine Ki s. The _tefm"treating"

used herein, unless ot wi se FndiNgat ed, neaE
reversing, 15 alXviating, igpibiting %pg/p Qggess
of , or preventing the disorder or)gpndﬁ Pon t oRwhi ch
such termapplies, or one or nore synptons of SuGjy
di sorder or condition. The term"treatnent”, as used
herein, unless otherw se indicated, refers to the act
of treating as "treating"” is defined imed ately
above. Detail ed Description of the Invention 20 The
conmpounds of the present invention (I and la) are
readi |y prepared according to synthetic nethods
famliar to those skilled in the art. Schene |
illustrates a general synthetic sequence for
prepari ng conmpounds of the present invention where,
unl ess otherwise indicated, B, D, E, Rl, R2, R3, R4,
R6, Re, R7, R8, m n, r, s, t, and u and structura
formula | and la in the reaction schenes and

di scussion that follow are as defi ned above. WO

2007/ 132307 PCT/1B2007/ 001125 40 Scheme | (R3)t (R3)t
R (RB)u (R4)~ -1 (R4). ~-D- m1 Rz Rz EB -~ E B NH2




R5 VI (R3)r R5 (R3)r OR@C R2n q |V V(R8)u R2
(RA)t z\ RPNmMiI~-Ef(R4)s R®RC Rz~ H(R3)r RS
wo Rdo7(8BY7 R2 (R3)t z (I 3)t Rz R2 (RB)u R N BPOFE2007 (1125
4)s p N B- DE(R4)s ROMERZq 1l (R3) r | HZCR2 q
0

(
1 (R3))r 5 n RLRE RR I 1 V\D2 07/ 132307
PCT/ 1 B2007/ 001125 41 Schene 2 (RSyu R2 \ O Ph--\
/[-Ph R 02C + H R2qXIXVII| R2 (Rb\u----Ph R Q2C
nN- ---PhRR g VI R (RBRRURM®CNNR R q IVa
Scheme 6
/J
3
"), N w7 <l=<3>r
o \ O
\ e o
HO/ /NH / _— N—<
XXI XX
! N\ S
(R4)/\
XIX (R4)s/ \R5



WD 2007/ 132307 PCT/ |1 B2007/ 001125 42 Schene 3 NC---B
J (Rr XI (R3)/ (ROSJ HO. R5 C®H X NH Xl

w@ RByn3230 \BJ N (R4) \R5 Via WO 2007/ 132307 PCT/IB2007/001125
PCT/ 1 B2007/ 001125 43 Schese 4 (R3 )r NCO (R3 )r B 4
" ~BJ HZC (R)s EN XIVR5 VIb WO 2007/ 132307
PCT/ 1 B2007/ 001125 44 Scheme 5 (R3)r 3 (R 4)s (R 4)s
0\B~-ESIEONBRS. ZHR (R4)s HN-NH N7 Y \(R3)r

Scheme 7
(R%),
J A \B/ ’
3
R, J Iy e
\B/ o HN | \ /
S/ —_— N
NC
XXIV NH pc—FE
XXIII \R5

Vie



XMIUHN - ~~-0 NH2 EAO E XVII RS xv (R4)s RS M WO
2007/ 132307 PCT/1B2007/001125 45 Schenme 6 J (R3)r

WO BRByn3EBRB)r~ (R3)r B-'J OB OJ 1-11 \\ NH HEFB200Md1125
O3 N H2ZNNH XXI xx NS @gRd)s R5 E~ XIX (R4) /| R5
Vid WD 2007/ 132307 PCT/1B2007/001125 46 Schene 7 H
(R3)r' (R)r\ NB (R3)r J N B- HZNNCZ N XXIV NH
Act \ XXIlIl RS Mle WD 2007/ 132307 PCT/ | B2007/ 001125

Scheme 8
A B J (RYs (R
E——D——M
R, \ )
XXIX R% sex
(R3),
MDD (R4)s 4
XXV /E__MD,_B_.__“ J
5
p——B— R ®) ®)
VIf
3
(R} (R%),
XXVII
(R%s
E—M
(R R®
XXV
L ——D—B—J




47 Schenme 8 AB--- J IR)s (Rt EDM {R3)r XXIX R5

XXX (Rt MD{R4}s XXV IIEEDBJ 5/ 11 DBJR
woBRByt3ER)r (R3)t/ R3 Vif )r XXVI | /(R M (PEBJB2007/001125

D' B -J xxV (R3)r XXVI WD42007/ 132307

PCT/ 1 B2007/ 001125 48 Scheme 9 <~ w M |-~rk (R)

XXXV Y-Z Rs { )r\ B (R t xxxill z V (Rr

Scheme 9
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(R ===
™~ \ XXX

XXX

YA =< W Vig
(Rf‘)tj/



rr~/J Y XXft 2z, W(R3)t L (Rr\ !'J B Y zy Mg

(R3)t (R4) '~B~R5 WD 2007/ 132307 PCT/1B2007/001125 49
wetens23tD 3 (R3)r J (R3)r t ~r/~ B/ (R4)S N-PCMNB2B07/001125

,EENXXXVE | I HNN N RS4YN N xxxv | VIh WO

2007/ 132307 PCT/1B2007/001125 50 Schene 11 Ph3C,,,,

(Rr\ (R3)r\ B (R4}s B Znl HN~~ /E-N" N R N XxXxxxn

XXXX vii WD 2007/132307 PCT/1B2007/001125 51 Schene

12 (R J)u 3)t RR2 (I 3)t 2 )u R2 2 (R

Scheme 10
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WO 2007/ 132307 PCT/1B2007/001125 52 Schene 1
illustrates a nethod of synthesizing conpounds of

wo eoomuBmot? in a nultistep synthesis from conppomtERo@001125

formula VI. Referring to Sehene |, conmpounds of
formula | can be prepared from conpounds of fornula
I'l, wherein R is (Cl-C4) al kyl, by hydrolysis. The
hydrolysis is typically carried out using acidic or
basic conditions, optionally in the presence of 5 a
sui tabl e organic co- solventsichgmg12 nmet hanol , et hanol
tetrahydrofuran (THF) or difoxane.— Suitable acids

i ncl ude hydrochlorigsacid or trifluoroacetic acid. (R
Sui t abl gR®ases uﬁclqg aqueous sodi um_ ®& hi um 8
pot ass¥’ ﬁ\ dro Teg?pratures for

ng%b utEO fo 150C %@ alyiym ,
£ 22C. Yihe re@e) i gn may be pertotmegzin @ R' (R RS
n1cromave at of,above atnospheric pressure. 10y,
Compounds of fornula Il1, wherein R is other than

hydrogen,, can be p r@ared by treating cegpounds Qf(R)t
fornuH@<$P MAtH*a ]approprlate al kyl ake ,

acyl at \\ ent Mhe - [Wresence of a D R
SUgdc thyl'am ne; di i sopropyl RD i ¢ or!
pyr|d|né and a sfikaBle solvent, or miRure’of J%L% R®

sol vents, suchiias dlchloronethane, THF or b
dinethylfornanide (DMF) at a tenperature at or above
22C. Suitabl e al kyl @} ng agents include aIkyI hal i dé&®)
and 15 @,net hylmul flate. Alternatively ,&®Jeqrpoufe o

4
Igr mul nat,(lr'EB E/(R )s
d%?zgprpgzat al deh{Rip ReE. g. for mal dehilde)?z

an q &QR7 Ra) éS
appropriate regucing agent in the presence of aic

sui tabl e sol vent or §1xture of solvents at a (R3),
t enper atasf e froqyab t -10C to about 4OQR8prefera@ﬁyl

22C. @it e ents 20 inclu fumgly | 4
Do~ (RMs

cyano BSOdEﬂ f++aeeﬁex bor N E

s ®4-6Mm br Sodi um tri acet'efyb dr CORHR™S RS

preferﬁ%d SU|tab e solvents i ncl ude nethano ' lld
ethanol , di chf®®r oet hane, THF, nmet hyl ene chl ori de and
nixtures thereof, optionally in the presence of an
acid or base, sucy &8k acetic acid or trlggpylan1 (Rh
respeckﬂ@ ! CoRpounds of fornula I

hydr og carf)direct |y fro d%\ (R
of g ha 115 Meﬁ%g Is (Cl-eé)c bycoW? E5
hydrol ygis. fhe c&ﬁdlﬁlons for the hydm@ly5|s 2( RY)
reaction are agsiledescri bed above for the synthes”p of”
conpounds of fornmula I from conpounds of formul'a 11
descri bed above. Conpounds of formula 111, wherein m
is | to 3, can be prepared by reductive anination by
reacting a conmpound of formula V with a conpound of
formula I'V. Reductive 30 am nations are typically
carried out wwth a suitable reducing agent in the
presence of a suitable solvent or mxture of solvents
at a tenperature from about -10C to about 40C,
preferably 22C. Suitable reducing agents include

sodi um cyanobor ohydri de, sodi um



triacetoxyborohydride, and sodi um borohydride. Sodium
triacet oxyborohydride is preferred. Suitable solvents

wo pavastsonet hanol , et hanol, di chl oroet hane, THECT/IB2007/001125
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met hyl ene chloride and 35 mextures thereof, optionally
in the presence of an acid or base, such as acetic
acid or triethylamne, respectively. W 2007/ 132307
PCT/ 1 B2007/ 001125 53 Conpounds of forrmula I1I1,
mherein mis zero (0), can be prepared by coupling of

VI HBQ 1%]‘ sﬂ‘ré?%\{"é' h%th'oyo%%meﬁzﬁ@mwﬁ’dscﬁ férﬁ’uﬁﬁ"-!'nrﬁa multistep

i %/nﬂ?aﬁl%) @m Conm%'n‘&ﬁf &fP"HB - eB%f?"”B% o %‘2‘?%, 88@?}“8%1?%”81&"3 I can
OBY prdfdrBd frirasbpounds eNirhuld Hswifeeeig R’ CaSs)i aligl, by hydrolysis. The

ph
Sim%%rgyﬁ |s? %plcar]y ég c{)r%u?ﬁﬁﬂqc ?cmci’é %{%)asc’ it Qrﬁ?gtﬁagg&ggﬂﬁn the Ppesence of
r@agntab@norg@ryc cerageent, T Aol pbend, fztm:dro gy ) or dioxane.

PsaEEEakidd AdRiet hﬁp&@oga- heidr @agitiudedacetty add@ psuitble des include
or, apove

C’ilﬂ,lilﬁswglw\g?]\{l? WP QL pegessium rg/gﬁmtgém ‘F%eegért%rgp [g)?ﬁ%%ﬁroldss mfay range
Stdne gesit 0%, 104 50%, nBre ﬁrefegablygaboqtozz anahelrpact[po n@yﬁaﬁ(p@ﬁg@ed ina
\ﬁwlctoWaVéJét%r %o@@@tn‘?ﬁd&@rlgﬂ%ﬁﬂe fr om conpounds of for mJ| a

erein Jis heni acet a
N- al koR§TReUaHSf fO%'&Faon‘éi’Fﬁfﬂ@ & °tH%{| gﬂbﬁy‘” enj gan 5 Blepared by
hiystting eompdundiubfylormutziihyith an appriopriate Adyl&Ring qrsacHa’mg agent in the

a@@ée%@%ma% %w%@t &é 'sﬂ‘& & t‘ﬁb‘@lgrﬁﬁ@ é%&%b‘?letl‘l‘%{aw{esor pyridine and a

s in ani ¢ %nthe3|s

antg@)@swg or mﬁ%ng of @EtF’fﬁu(%'?aP"r Qchlore ﬁth agF OF glmethylformamme

M\ﬂ; lafa ¥rparatuReat RF BiE 2oPd rSuMAHIOATREING Sgedfs ifidudadial halides and
jnJis CRR', 15 via a two step process of

er
r@@ﬁ@ﬁ?&%efollomed by oxi dati on, according to methods
el | kAlematicely, elrosgoigki df fastula i gehde arepared g arregistite aspjnation by

S{BBioh Dt chf)rﬁGJU‘?lg o’i’\’fo(frhulél llﬁ\Wtﬁ ﬁbé@rd’pﬂﬁk@ (éldégycﬂzQG It fdnﬁal&efh@de) and

presence of sui tabl e sol ve

afn %op(@ﬁﬁtg (%{uaxp%agernb%t%%ﬁstence]gé sng;ble ﬁ%v&{\t 02588?% oP so‘cfvents ata
rﬁdmetetuteh eoresdheut H0'Cato ahotie40t6dpmfesabll 225R0| SuiRkklduedusipg agents

3%0& hbbdf e, Ele&rnQr?&et%%}blo oﬁﬁirlld@ ddiesciin borohydride.
Fe re &g, e

Sui't ucl n nts included
P NP RRBRCRIRESGF T, S8BT BIPUFaTP s eiendl
C giphdrogthar@nSHE hestetdne cBldmdieiiaicEmsmlfesahﬁrsofampmoﬁ'&w in the presence of

?Iﬁ'g: chnéj #r%'g?m% Ig&r!]\e%s agét&:rél ﬂropﬁkmggﬁlne r@%dé lal U m xt ures

cin [ m
bor ohy @pmg@ndq ﬁi;_\folgm‘ép dr w@@elg Cﬁq\/lé ﬁ\g/drpgena S} bejReepared directly from
S@ém&ﬂﬁds c&u&hhu@sn neidham el isqC,-ef)agnby hidielysxi TUiad capditiafs for the

fqréesm L It ng ar% a%o escrlbfecﬁ gtl;gvg I?o% e %Hﬁ‘\gé Bk C%H'apgur‘ag otf H)?mula | from
compounds of formula Il described above.

Compounds of formula Ill, wherein m is 1 to 3, can be prepared by reductive
amination by reacting a compound of formula V with a compound of formula V. Reductive
aminations are typically carried out with a suitable reducing agent in the presence of a
suitable solvent or mixture of solvents at a temperature from about -10°C to about 40°C,
preferably 22°C. Suitable reducing agents include sodium cyanoborohydride, sodium
triacetoxyborohydride, and sodium borohydride. Sodium triacetoxyborohydride is preferred.
Suitable solvents include methanol, ethanol, dichioroethane, THF, methylene chloride and
mixtures thereof, optionally in the presence of an acid or base, such as acetic acid or

triethylamine, respectively.



car bonyl conpound of formula V may be acconplished
using a sel ective oxidizing agent such 25 as

w@yeordsasdum chl orochromat e (PCC), Dess Martin PERTE207/001125
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Ref erences for such conversions are readily avail abl e
(e.g., KB Whberg, Oxidation in Oganic Chemstry,
Part A, Academic Press Inc, N Y., 69-72 (1965)).
Preferably, the oxidation reaction is conduct ed in a

sui t ablemsQlnke Bt foﬁ’rfulasﬁ’ll WREHEin %(st%é 0? ?Z)rééﬁ% %ﬁye(!?)ﬁpling of a

chloride. Suitable nper at ur es

r ERROUBHOTy f%(ﬁb‘@ ly P’VB'PI? S‘HPRR““O' oifermuis \élbout 30 22C,

preferably from about 20C to qﬁayut 25C (i.e. room
tenperature) for Dess Martin d PCC oxidations. The
reaction is conplete wtR% a ut 0;5 hours to about

24 hours. Alternatively, c\cmi)ohgd’s of formula VI

wherein J is CHRZOR'', acet dl hégn acetal, or

N-al koxy- N-al kyl car boxani d&s cdR)be converted to a
conpound of formula V by nethods WO 2007/ 132307

PCT/ 1 B2007/ 001 2? 54 1J<novvn by those skilled in the ,
art ( Sgiéerﬁlngog alogg Eﬁéﬁgﬁ’l\‘?é r@ca%{hilsctyplcally carried out using basic
Teaadisorer (eat Ipollas:ilumAph@uhade) inahé-prestncendd|a &aitabip organic solvent (e.g.

P&n%@t% Af’oﬁ@e?) T\é%er 24hdd I%pm]esrea&t'aﬁ j-?nay éhéﬁefr&ﬁtéb}él?t' he ¢ do 200°C,

nmpoun ogen
u@eer& Rreferpblg 599% 204 Cc oTr?ﬁ SERRIOHMaY B ReTAMed mvm éVCé?VYﬁVRZﬁ’f or above
| &mblspheti@prassiss. abontgdlidsysr @imala 08'sa 06 PlepBr@d b atltiod® of Schemes

V\ét4 657,33v,§n1|0 4 {10!  owed by reduction. Metal
yZe Cr 05s coupllng reactions are well known to

t hose SumAoLeds gf formie V gp be mgparoiiram Retenarndscfifrmelg V1, wherein J is

nebRod CHRYUOR’ V eefal) hefmPiddthl, Walkﬁxy&pﬂiﬁw %B@Sxanﬁéesf & HEMJJ n, R is
senc

\ﬂydroﬁg kt)EUtylplgFtlln%l 8r gth)(ﬁ%w R é X 87 %?pprogn%tﬁ PEOEG&F ing q{gldpa('see Greene
aW uis, edd-tRbipding Grapp in, OrgenieriSxthases, dhn ¥leyde Rorss, Ingt). 8pecifically,
tdbﬁ%@lﬁrﬁi% Wf Rrrifla V%@@Mﬁ! pr@r?a?eot ﬁbn@%&ﬂou&@% foRhuRS OF ARbr¥in J lS CO,R",
v > tableg rﬁ'l ngm z} tstsmcludettetrk 1
1 ?W S;S?Pe?{g}?eﬁ B BRHCH) fofsfer 2y iogAFt D) aceesdpeihiagtagds well know to
tthgss(sdillerbinZlyd artl e Miearedtatine e p [radffeadd with @)suit{bRd20ddrey) ent in the
ddrés@h&-:e&zé/ Lidas %@9&1‘% gpﬁl}XtL: ?dW§Ht§(a@)a t&ﬁ’%&l@@f@n alrout -78°C to

aqal um acetate tals
’\%outﬁ re lﬁ)& t@ e tq an eqigte glcohg),i Regyciag §gq>r\;%ﬁr1eg/vell known
|t0|¢l1nqse|eskllmi inethe art. t&mma@eeduamgi abbfts oicluasd BérBgy, @mbobutylaluminum

Wh%%nt)r SQJM% E%ﬁ%ﬁnd@' %x@aﬁina%ldﬁ%; tﬁe‘?&q' t lSLchFé% quents gre THF,

révi ewed
d‘%@é"”@&ﬂ@ﬁ ﬁ@'%@?o‘ﬁ@en@ef @&qr%therﬁof shgmgthe Fedycmg agent is
Bbditdororydriey,;thd\ewevar dolveAidO8 pro%ﬁﬁjhleﬁf sdch a$Rfdthanol or ethanol.

resul tfhggo lEi'aiiorn $f§%é‘?e¥wﬁ®e£lco% f(r]p #h%erfdedﬁcﬁ?“ h&eR/to the corresponding

correspo n car
reedpaey P@'PPQU eftfprawladbmay t3¢ aepomplishechfisfingca eatbctivet dxidiging agent such

%lsll dyadihiém rcﬁ@kb@l';rﬁrﬁat@@(ﬁ@@) iDdsd Iﬂx%rtm%é‘g%ﬁﬂ @veﬁf o>@da‘§ibﬂ B@Haﬁganese
ure | vents.

S Mo, g o 56 ety oRgBlE pieblnpp KB. wierg

I@mﬂﬁpft 18 QrypyiseChelistry, érgrti A Ackdemig PressTine, N.¥), BoWR (1965)2 (Preferably,

QI@H’@J!Jah&ﬂ%aélBﬁ |s%€éu%feﬂ ‘?rfja smﬁl‘ablé QBHnY B@éo%t%ﬁhrlgys%ﬁ Qsemethylene

P" ‘#ﬁ'%ﬂ? Qe Al ternatively, npound
SP PGy mifia? 6\}96‘8‘?{3%6369 tB‘éP@éesﬂddﬁ?“t“% 0BG B C to about
28 tGnpederstly frovh@bait A0°T tb abdlalegeme hryora temicpdturbpbOPEss Martin and

PEERGEorls €7 Fe9BioH & BRpRieHith B0l 3% hours to about 24 hours.
Alternatively, compounds of formula VI wherein J is CHR?OR™, acetal, hemiacetal, or

N-alkoxy-N-alkyl carboxamides can be converted to a compound of formula V by methods
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(e.g. n-BuLi, iPrMgBr and sec-BuLi) in the presence of
an el ectrophile (e.g.DMF), and a suitable solvent, or

worRoorassopf sol vents, at a tenperature from abPC/IB268M®01125

to about 22C, 25 preferablsy -78C. Suitable solvents
i ncl ude diethyl ether, toluene, benzene, or THE
Conpounds of the fornmula VI can be prepared by the
nmet hods of Schenmes 3 through 11. Conpounds of the
formula IV can be prepared by the nmethods of Schene 2.

f BWE hos&bRMe ihtnd Qe(sraé Qﬁﬁbﬁtcdhibr@fegﬁgéﬁ'tp@aﬁﬂ Sfrahfsform%tlons A
or ver O aco oun
e e R Yo PHERRE 5 schene 1T

Ref er rAlegatiely, @BnSohdsmé fopmule Mhpdaamsl l@ﬁalb@ﬂnn@ﬁnabeluaad to prepare
%ﬁrﬁ:ﬁﬁhﬂf fdrfufa Sl wﬁér)am R, ViR a R@t‘é?éﬁtalyz@é‘Bro@@cd@iblﬁ’ll&é&ﬂon with

rogenati on a tertiary am ne of mul a VI |
m@wé ,ﬁpllpﬁeq Ry E?ﬂt"f“B%aMleS?' gq%)é%/ap tcmsgao %Sﬁactlons are well known to
W&é@@l%&ﬂh therarthr@ne el arﬁcfv\aczfoa;ﬂmg\methohyﬂblowne gaplirghd? pompounds
f?r%a%a\tllalv%%teglx\f (%,Clha(cﬁg ?ﬁk f?d'lr*"meoﬁ}eseﬁgé QPQ s(:féyecaalladlum (0)

"um h ['at1 num on ca
(oata}y@) aisHitaBi mpigh 8yt & awfeble SoVerr gty ok SO éh% Femperature of

elhb@2bG tolddout SO XR&TEraBly, 88d1Y buidbltpaliiivai (0P tatality/dclude tetrakis

TSt LD oL E VAL

iy diXdbgirh dt(ﬂilbﬁﬂzvllde@g%tmeé P@?ﬁ'ﬂﬁé@l (Bd(dpas)| patigdivp @estate (Pd(OAc),)
A AESE el |ﬁt§l§iell\ﬁb3 zn, ﬁ%ﬂd Bi Q’BQS praferred suftddey’ @IQentsTlhﬂxde toluene,

follow ng conditi ns

PERZENR L (?'W:s?r qglfe 6 vgﬁ{ %g)%i ng%gguc% conéJ P ons are reviewed
RCWA¢iB2.0H17 LDOR 1 Mot batarred Srass saming Redationse Dhiderichl & dtang, P.J.

pgdgv\;\,ﬁieg,s @qu,@n{sgggcghab@;{oductl on of hydrogen |sotopes
Iaeuterlum triti U acin
or 3H2Thieﬁequﬁlgg ﬁ’ffﬂﬁ/'@a}bﬁh%% ﬁp%géd(tfb SOFSF oqﬁngfcg[;bﬁml gompound of

Vbrinu@an The rquiuetpa redtidnyconditbne birevatfectnd wilt a suitably redeeciog agegt in the

%{?S%R%&gdagﬁt%le O Pt W aﬂ/eﬁtsca‘? gchrHHrgatQ o fl QBUU@ 78°C to

I've am natl on con I ons are describ

oMl Coo BPUHFNG racabia 255 Bl KBPYU H‘éseaék'ﬁ‘e@d'ﬂ dhé @”ag@ﬁ’t following
a}Bﬁ'dﬁﬁ@tal'eCpréTéﬂréﬁ asosLey M@ hihura higdride &f didhiceshetioBROTAMS  Of

for nukﬂlgfngbve Sgrﬂngcgulgg%n} %(orﬁ;]lg S\) cgﬁrjl IBF %??‘Psa?e%afr&ﬁ etﬁe E&]‘Ipounds of

obt ai ods "wel tot
Jrirluleed, Whﬁrelhd imhalogen @M agretaldrloasrexshrngp igacien using a strong base

regr wsuel |:F'rlﬂl%!§ﬂ e E&Cﬁmﬂl)%&}‘é prfewnc@bﬂﬁme%ctr@dhilé #d.g.DMF), and a

Chr%ge? LOUERT b P et AR B T e oy 22

Sefdrably o 8f@.oBuitable solmdntst lum wleafetihegherieluent aemena or Tlﬂul'e

][mb' | & | d?ntvlﬁl ?rﬁdsq;f tH oAl \ﬂ’fzarﬂ& ai?@onoy t@ﬁﬁ@fﬂﬂ&lﬂﬁ Scﬁl:fmésgﬁhrough
ornul a ar ava made

by - FeIRBSS Rihe f°[£?i‘gﬁ%ﬁfb§ %ﬁfeds% g 'a%fﬁ?ﬂﬁ of ﬁ%%??

Conposutismef2 réfersnliiee piepératianm ob eonmmdedshaf forsutladd < Magwhich can be

&gg\gﬁgg ') %g&g@s%@i K%f lfclngglﬁ | récé nga¥ étpé %@10& hof QfemdNeRdrferring to
piceprae At GBS f PFRY® Wﬁdwﬁﬂre'f‘ & imifac V ag<yl qm@'?zé(‘ fenybe Rrepared

]lﬁ Myabggabon &HRAGERY ambe oGoiidla VIR'wherbs Fhyislopigetly eubstitaked phenyl.

ot%Qrthgﬁ %tag 519 taﬁeccwd{]/ﬁth g&/@r Vﬁe agﬁg éH% LLsrchg CQ%F}&Q 96 as é)alladium on

e"converte
cc@r’Ppo GCh palegmbroKce Ee)edion gk %c%%@acbm an appropriate
Sehefssuth af@fetiahdiNghdrdl, FeiRCaBxade of eh9NgRtRdatodr dbovaTath@spheric

\Qreassure and a temperature from about 10°C to about 60°C, preferably 22°C (see Catalytic
Hydrogenation in Organic Synthesis, Paul Rylander, Academic Press Inc., San Diego, 31-63
(1979)). The following conditions are preferred: Pd on carbon at 25°C and 50 psi of hydrogen



can be prepared in a 2 step procedure by a coupling
reaction of a conpound of fornmula X wth a conpound

woboo7asasot a Xl, foll owed by cyclizati on/ dehydr BE€T/tB2007/001125
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usi ng an appropriate 20 deBydrati ng agent. The
coupling reaction is typically carried out using a

sui table coupling agent in the presence of a suitable
sol vent or mxture of solvents. Suitable coupling
agents are 1,1 -carbonyl diimdizole,

1g¥sp %sgr)éf h@{gg‘&rﬁfﬁogaa{%%\f%_g%eaﬂs o(r: gm;rgdugtlon of hgdro%en isotopes (i.e.,
1dqURyid OREM) B rﬁ?@pm@\ “rar tHauﬂ the 3RAve erpeedusg: e
aC et ongémpduBds dHkorramal ViR beﬁﬁ%cﬁbjd Fé%i%ctfv@ran{nliﬁon by reacting a

I b
LSBT S8 IR B R o ReaRie Gl gonatons
oene olgsquhgd abayei t3diuen iiaertoxfeorgiydricest asareduding gdeatramshaastic acid as

deIK%H. é’r@)@réf&réﬂn BHRERRES @‘tf@rnﬁj@ Vig Uéon(eﬁlcgnlxtﬂ_ﬂélg)) et beosfeparated to
ove 22C to obtain

FOE Saretanes meions rdls R SoriBine: SIS rorq Agpuch as
t chrd;riﬁognam@ntecryataézmlom techréquebs Spreexemplencitiral dhivostography using a 2

SJ? bkl ﬁq}ﬂlrglp%lbﬁDEH &iregé}%topy@ﬂﬂ_cb&‘ﬁl?m{ &X &’é‘é@dﬁoﬁ & Ehf?]M) with a 85:15

literature (see 4- oxadl azol €s
CORYPR ABHER %heﬂé?t”&e%% [Bp dhecebile Basy at grte a1 GNL/mét £empounds
KofThe forn@ifa Bl iateDdomnidedig)ie aedialifs 6@ bé 984} by Meipdawbibihoatthose so

f&{nﬁb‘hathga@r %o%¥ ntdgg mﬁLLO{Z}C %H‘E@ rrrféﬁ@'bﬁ? H\{o‘&?%vef? knd¥ to those
Leiled kv thechiseeh &g Weml P/eB38F1 8B4Por mat i ons, A Qui de
to Fmbm@rtakef&aé wmne%rewt@hldﬂ%Scorﬁéthdwbkdrrﬁm@r\ﬂa, wherein J is

Iciga ) IEI néﬁ{rg) l%%};( aflﬁr lmfl% )}'ogegSo??ag ggProﬁréa%ggrro%%ﬁrfgrgormp and R’ is
hiwdrogxryltamtyheﬂetbﬂmn ey, hwhinhosep! kericeryetisdd koo e rdomppierd, of formula |

mo@né W ﬂw@bﬁéﬁh&?ﬂ%‘?%ché}né heReer'hﬁé W‘@&\eﬁ% F asdélnb&?‘Ideof formula Via
solvent or m xture vents. Suitabl e bases includ

S(@albﬁrﬂrepgregdp ﬁo%ﬁtF% pr‘QP?(?Ué h)g,? SA4RlRg Eﬁactlon of a compound of formula X
dwithsa ppropyundtdiybramuanX, f@ieéd byaloyojizagioo/dehydizticraukion ab exppropriate
S!Hh?cﬁ‘&lnﬁ a\éQutZOH%/éb%%QZeAD G ’s%&w Qg)rﬂrédzég LéﬁiBM:&}{tglﬂE Soupling

i nc net hanol , et hanol refera dé
R G Rresoack P 2i1BRle Seltenbpr mislyis el sobents. oIS fuple agents
tdre forcadoayldiniidiadie dWRiydorekylyarizodiimidabl e(3atimetayariigopropyl)-3-

na% @\S%Iﬂ%& Q&d?— r@? o&(yl)!ﬁgﬁ%{réz%let I’é‘?ﬁ&plé 901?74?&3' érg gcét&alﬁlﬁeTHF and

to an alternati e R

OI?MF E‘?ﬁ‘?ﬁ?ﬁﬁﬁlﬁﬂs @f the qumq\gare@qtlorc Wﬁb?e atgR @p@ie,;gz J.‘P ,pgeferably 22°C, The

hathaggtion réaoffEHRtypicaly calldiRout uEi'ng aisGitaBl B8 R1Y. thra&wl’-butylammomum

afRJ |r| | §1t (g %@C O‘anq r o %g alg\:)v 790 ({] odcgb? ’2 4 -oxadiazoles.
EyFo an'B ® 3

e conver

| c@h?fdﬁﬁi'apdéﬁo pr@pafam a- cpxasl@mscnrm gote@atlm@erhr@nhtedheomresent invention

Sﬁuh %F@(nlawn R%sgeréknsd theSthmaGe bé‘éNFE\ﬂéWB?dSn ﬂ]fe IifeParire (e “1,2,3-

o AR RRBEr PR GmacheRiie, BT SRty s iine erfpts: KT
FEdth}PerMOn Press, 1984).

Many acids of formula X are available from commercial sources or by methods known
to those skilled in the art (see Larock, Comprehensive Organic Transformations, A Guide to
Functional Group Preparations, VCH publishers, Inc.).

Compounds of formula XI can be prepared from compounds of formula Xl by
reacting a hydroxylamine, such as hydroxylamine hydrochloride, and a suitable base in the
presence of a suitable solvent or mixiure of solvents. Suitable bases include sodium

bicarbonate, triethylamine or diisopropylethylamine, preferably sodium bicarbonate. Suitable



10 XII'l wth a conmpound of fornmula XV, followed by
cycli zation/ dehydration using an appropriate

waledwdsmdi ng agent. The coupling reaction is tREI/EI0H001125
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carried out using a suitablse coupling agent, a
suitabl e base in the presence of a suitable solvent or
m xture of solvents. Suitable coupling agents are
1,1 -carbonyl diimdizole,
N, N - di cycl ohexyl carbodi i m de, 15
Lsbierfld HBLJRYHARAHOP RIHARY lo} DRIFESE| BRI HARE 'ﬁh@r&%ﬂfﬁn d carried out at or
1- (hydr oxyl ) benzotri azol e. Sui tab € bases Inc
t Peeri@ni ne or dii sopropyl et hyl ani ne. Suitabl e

sol ventcampadidside ek Gdsrhmraomtde@raanme@mt andikble! & cahHbe made b
y
tures %’Bg coupl i ng reaction nmay

%Q&DNFW8'%”§@§%@°%%S° Sg e ZC preferably 22C. The
dehydr &chesre # aefersi torani aitetrywecmbwayatbarof iregpmpaundusfi fagnue VI (Vib)
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QAN 0 S LA 1

XI bécoatirg te drameetoodadf| Schervail | &efegringrto Selrenized, radipoumgs of formula Vib
mé&rhl?éjﬁferyg?éc} lnga%\’gptdp&%@urégy skb rpi r?gq'eéd'tllo B @nlpositd ‘ﬁ%?]mgla Xl
refers to an alternative pr epa atlono a corpoun

formula VI (Vic) wherein®%s hal ogen, CHR2OR'' or

C2R', R'" is hydrogen or {an appropriate protecting

group 25 and R' is hydroge t tyl, methyl or

et hyl, which can be cop¥9érte ound of fornula

| according to the nethod of $chene 1. Referring to
Schene 5, conpounds of fornulg,Vic can be prepared by

a cyclization reaction from conf) unds of fornmula XV
according to dehydration rret>ﬂ'6ds known to those

skil | edntﬂl 2 tofpcARd df Gornfla XM, FoltbwRd 3 8%hie88n/dehration using an
YR ARG APTRRT Vo bR R Sl e e
Bm@@@gsageetag énrtable base in the presence of a suitable solvent or mixture of solvents.
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ese Ita e SO
et oo Ee PR S swa b B -Gt e beses
biaslede iriethwiainibl o akisopsapylethpbminbaskdabile sdlvatitagclude dichloromethane,
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f PLURROVRI 26y PRGTRRY REC- Sliia dghveratiapl easies i§ fyeicglyecarried out using a
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I 1o | errperatures for the coupling
reac %%g;toﬁ%amqg‘l%xafﬂ% *about 0C to 150C. Compounds

of for ﬁem;apuxd)s ohtheb@rrpwaép)@lt @k bymraercielyp byailghle eaatan dre made by
f 1ML RHER Bross kil PniRd A4t XVI I wi th a conpound of

f or mul g ? é r . :
cheme 5 refers to an alternative preparation of a compound of formula VI (Vic)

wherein J is halogen, CHR,OR™ or CO,R", R™ is hydrogen or an appropriate protecting group
and R” is hydrogen, t-butyl, methyl or ethyl, which can be converted to a compound of formula
I according to the method of Scheme 1. Referring to Scheme 5, compounds of formula Vic
can be prepared by a cyclization reaction from compounds of formula XV according to
dehydration methods known to those skilled in the art to form 1,3,4-oxadiazoles. The
cyclization reaction is typically carried out using a suitable dehydrating reagent agent, for
example the Burgess reagent [(methoxycarbonylsulfamoyl)triethylammonium hydroxide], in
the presence of a suitable solvent or mixture of solvents. Cyclization may require added

base, in which case suitable bases including triethylamine, diisopropylethylamine, tetra-n-



The coupling reaction is typically carried out using a
sui tabl e coupling agent, a suitable base in the

w@e@sasse’ of a suitable solvent or m xture of BOI/1E2007%001125
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Sui tabl e coupling agents are

N, N- di met hyl (chl or osul phonyl ) met hani m ni um chl ori de
(see J. Chem Research 10 (S), 1991 9, 260.),

1,1 -carbonyldiimdizole, Obenzotriazol-1-yl-N N N;
N tetranet hyl uroni um hexafl uorophosphate (HBTU),

1° tgé@%&l@ﬂ%fﬁéﬁ%ﬁ%%gﬂ&h{n q%ntabl \(/:ean;c 8I|u<|:lemdighlorom3thane toluene,
12qetppifile xHHF) Dengtbyl rpvra@@lnene =y P 54 Ewg,@é@fes 95 &g eRupling reaction
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di chl o ?iﬁ%‘t“ﬁ%ﬁwé f”f”&l f?% gan bR prepse hee-P r?%?“f"af'"ﬂ'ar?@mp°“”ds
aofdorbivia. XVlevip @rcampound of foBnflaor t he coupl i ng reacti on
may range from about at or above OC, preferably 22C
Conmpounds of formula XVI1 can Be/pr epared from
conmpounds of fornula XV li'P? acyl ation reaction.
Acyl ation of a conpound or mu §XVIII to obtain a
conpound of forrmula XVII is condu€ted with hydrazi ne
and an activated carboxylic acj¢ (e.g.
1,1 -carbonyldiimdizole, O benzotri-azol-1-yl-N, N,N M
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ove Conpounds formul as XVl
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')‘éVIhy(?J OgéHuctbd bWkt | .hyamtiRy| =88 ehhybotivadd CBar%@iyll&Je acid (e.g.
ert ﬁgﬂ%ﬁqﬂ a§corrpound of 1 {t?mﬁl rda%g@!ﬁqmw’lq-tetgame?hyluronlum

cheme 1. Refe
cfmxpfwrmtbosphaté OKHIBIIL, Ml\t}dicmhemcamoemdfed -@Brdimethylaminopropyl)-3-

C&W%l@é afu@ H Wdﬁ)x%fb%ng(rla%ol@)yﬁ lthe ?Fe's@:ﬂ:e I %Cksés@ Nif necessary),

The conpound is trea

s?ﬁ'ic?é‘ﬁ eﬂ%’iﬁn?"ﬂﬁ’ di‘?"aﬁ’g?'% yl%@@ﬁtor iSdiym %afbamf% 'g(ﬂ $lypnt, such as
caicetonittie) dighlofometahe; ulitene, BHF, N- m@mbﬂyrmlmm&leabd)DMFS@@ferably DMF

SR8 Blpon e AR Flog TATE"2 b0 MARR eSS Ao 20

(2, 4- bfeRAUAES 9 Geypreley XY and3\dil enicampersizty piediymetcan ge made

t%,rﬁetﬁuo%weﬁkﬁiﬁathog‘e@usm&dnbﬁéanheatI ng W th phosphorous
pent as e,sol.vents

B tIETS R 3 SiSad Piaep P S ot BEipmiiagn (io
razesein ois helogen, CHIRPORITM AsCOBY, R bis ydregeXXr ai afpreppisiecuaierting group
Ofnaf Fid MR g Ybut{iRARYI or ethyl, which can be converted to a compound of formula
| according to the method of Scheme 1. Referring to Scheme 6, compounds of formula Vid
can be prepared from compounds of formula XIX by a cyclization reaction. The compound of
formula XIX is treated with a suitable sulfur transfer agent in a suitable solvent, or mixture of

solvents, at a temperature about 80°C. Suitable sulfur fransfer agent includes Lawesson’s
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ER5 CO2H 5 XXVI The coupling reaction is carried
out using a suitable coupling agent and a suitable

whawe/18230T1 he presence of a suitable sol vent oPCTABOUE@®1125

of solvents. Suitable couplssng agents include 1,1'-
car bonyl di i m di zol e,

O benzotriazol -1-yl - N, N,-N, N=t et r anet hyl ur oni um
hexaf | uor ophosphate (HBTU),

NWi cycl ohexyl car bodi i m de,

Tod nﬂl(ﬂﬁlbmwoammg@ﬁ&wh)s dnhiatodistass pratinierd Algis atud), 10lidwed by
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?OYEUIE&X,FEH@CUQI_E lﬁ\@@&f‘?&hhfabb@ll di chl or onet hane,

uene net hyl pyrrolldlnone and DVF.
Tenperatures for the coupl (Rly reaction may range from
about at or above 0C, preferbbly 22C. Alternatively,
conmpounds of fornula XXVI be converted to an acid
chloride, acid anhydrldeR5acyI &6, m dazol e by nethods
known to those skilled in t&&lart, which may al so be
used in the presence of the aforenentloned bases and
stievemtling tescistinganiod okt usmsrfpwiiakie coPlifdRIRTf aad RRUERIE B5ge in the

ppfr@s%ﬁéee& ebé/wtaﬂﬂe @&Vén@bﬂ rﬁRtuFee@r‘Gsblv@rﬂs oSuitble @aPitG dgents include 1,1’

L%E,bepyl @adlf%e S@H?gﬁ%o rfz%r @Wﬁ%lﬁ?ﬁrame&h&ﬂr&%b&v'h%y%lhgrophosphate
t(HB3 ), sig Ndityclopekyicarbpdiinider t1-(32imeSatrsiropropyPethyicergogiimide and

al. th??reﬂﬁwhcyr?zoﬂéfo@éar at 'Sgi'ﬂab%f Qas%Qm@Unﬂcé%Earﬁl mdlh@e Vkrlethylamlne

ereln
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h}i(ﬂ“dﬁ@ﬁé‘tharte knitteyié,, THE T Myrethgir pyetohidingnevwindcPME anTdyeperatures for the

é/]li%ratrg?ctlég) H—%X'EQ@O{W at?Jut fap Brr% OLC aﬁr@@Fa@y% o£0 Alllaﬁ\atlvely,

erring ompounds
dionfpemmlfé foimalla XXW R8sy éfwﬁr&ﬁi @yaraa%r?a@ﬂ%eaﬁctqnanhydrlde acyl

lﬁ%ﬁél@'byfrﬁéilﬁﬁd@ KROWH @ hdse Ekilfe@r iALthé apWhith ‘MaWals@ be2bBsed in the

Vs strsto e mHGOVPEE PR B cccording to

net hod@orkmm ef Gorrhia9eX sk el Rseparadl tyras w*@tlctndempmpfg a compound

lof ?orﬁhultar)dxa%/ﬁ“ ﬁy%re(zﬁﬁe Qy the Mk RAMRAIREY bigdctibedP8dhedd 4 or by methods
ation reaction is typically

Cv’é‘?"riﬁng‘eﬂ“ zgdleosie §° SRl e &,

Scheme 7 refers to an alternative preparation of a compound of formula VI (Vie)
wherein J is halogen, CHR,OR™ or CO,R”, R™ is hydrogen or an appropriate protecting group
and R” is hydrogen, t-butyl, methyl or ethyl, which can be converted to a compound of formula
| according to the method of Scheme 1. Referring to Scheme 7, compounds of formula Vie
can be prepared by a condensation reaction from a compound of formula XXIII with a
compound of formula XXI,

(R%s



an al coholic solvent, such as ethanol. Conpounds of
formula XXIII can be prepared by treating a conpound

wotoo7osa3ot a 5 XXIV with chl oronet hyl al um num BOT/tR2067001125
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descri bed by Garigipati (e59. Tetrahedron Lett. 1991
31, 1969-72). Conpounds XX, XXI, and XXII, and XXIV
are commercially available or can be nade by nethods
wel | know those so skilled in the art. Schene 8 refers
to an alternative preparation of a conpound of fornula

\éccéryhé )to méfodh RR&IN to) thoSe rbﬁhl{@cﬂeﬂtﬂ thé:l'é'ﬂzg:\"formoﬂ mees (e.g.
r ot ect i
erpesgan it P O P S e Behie Elfcveircep v

t an dcobdizpoead, suth oetharoq | accord| ng to the nethod of

\S/fpewg%c?t]npgﬁﬁés%fr ﬁoﬂﬁbl% Slxrﬁcé&ﬁrﬂé ﬁepa"f‘eoc BYREARE aof:orﬁ&[xﬁ@»' b@formula

repare g react|on
SNV AP G QNN G BFRETIPY ST BPAL (S0 0Ryhedeon Lot
V\mnemgmm B(OR)2, B(OH)2, SnR3, ZnA, MyA, Li with a
conpound, ofuncﬁsc%ﬁ'i{}(‘?1 ak%(%( a%(P%( %%%e*c%&;%vauﬁﬂe S’rrcarjrbe made

in the presence al'l'adi um or ni ckel
@Om@mdalwﬁkno“afﬁ@ﬁ%ﬁoﬁﬁ'ﬂ‘fddbFh@ artsoI vent, or mixture of
SO' Vereo‘hemats Rfdre TP aN Altaiaivelbreparatdroviea 2aGpoue e Mainalg VI (VIf),

b Sl G 0 R 8 oSS
aRTigtlt t-iufud rection emnasing.iwbise ¢an PQaMf/Qﬁﬂﬁ*ﬂQ P gPrgPang pbfp@?wel haccording
%'tﬁ@meﬁlob 'oggefqﬁné €. Refdring@b Ychd® 8 PAIcBBpountl BARSImula VIf, can be

t
15r§p%“r‘ds?yd%/ ﬁ?%@ﬁw Bﬁ%ﬁ%ﬁ@ﬁw s4iablp SEgaRampigpFepgeny of thefgrmuia XXV
hme(reim phe BORL BEPRRMSAR: -ZbALMghi Liarjtha hgrhpguad hRimula XXVI, wherein

‘ ((9 C?TIEEPI' f Qk\y L)l)eg’é}f& Bhé glﬁ’tabl@ﬁallgmwl%@'ﬁ)cke@g%@fyst and a suitable

or nick 0) conpl exes inclu
nqpﬂvept, o igigra of solvents (58? F?@??EWW‘H gl above 22°C. Depending on the nature

agsbame)d D(RW h@dd’fu@f' lighietR (o)l ddium @o)(adinisraIZ(g) inelg be needed to
a%gt lgﬁ% %fggj al g n%&QforénFP c%wg %ﬁ%ﬂ%p\ﬂy%gwt&% l daaghsu [)Q %?r?a‘ﬁgﬁosphme

flrgemd a (cmjhtprbﬂ)pdoapﬁmé or riul-bis(dkkerylphgspham/)fesraeaneon (W’*?FH 2,2'
ﬁz&hﬁg % sﬁ gqqakﬂw%h!fy?@@/{ﬁ fitkrdho %?yl)phosphme or PHANEPHOS)

orosucci nam de,

t @ﬁd{@épﬁ&@@g%h prurpﬁ:&ef {Oh FARIRKES INQUAR.GIYD §LR9& Fl‘ﬁéq.ﬁy t9e rls(d|benzyhdene

pé/detodé)aipélrmub«@mndigdmg)bﬁme@lzyhderededsmoneBrpznawum(O) (Pd(dba),) or
hsgceta-lgeﬁ?dé&ﬁ‘c% ion may be carried out in a

sw such as met hanol, ethanol,

di chl ofUmauRgme, fOFUWIad?W eahpe ﬁ@ﬁ’ﬂﬁ?ctff% ?c?OmP?/-b‘id@équ'VU'a XXVII by

Uﬂégﬁfbn Rh d'aC éil‘ﬁélﬂét hé]é@en!aﬁbnt heagehesgiare a0f Neidlidsticcinamide, N-
as .sodi u

qmungq gwl @' | urggﬁ%g{} gmédgugll bror%) g(grg%n c?e pyridinium
fbronrnda pebarmpde) nainef Bfzor mrPAusB(vrmq re@ftion r@)@lﬁﬂ?ﬂlﬂd@“bﬁ a suitable
L 0RehOE I R mEfhaiol, %gﬁcﬁ'cﬂ:hﬁrdn%thgne dBlorofbrm, @Eldlc% ?ﬁ&lly under

under con(?gtl ons anal o a% ose for cou gat
CRHAAIRPREIEONRIRAN® RIFFERERVYT S Frﬁ“?'h?sl %9‘*'“6‘0‘%1}188*8??&@“ e.
f or mul @onvpdundsainf iemplaelpdyiedarb e apremaugd ibpga rcenazbng; oepction from a

WB a?]deéfglbﬁﬁ% &,ﬁ@gﬁ&%&%éﬁ% tf{eelegﬁﬂé XR(X mgrefan( Bubiagr, 1, or

LPSQRiGHe uadersepdiinng apglogoys mvogefezr«‘%p"i‘qnofﬁepwég gﬁ'kyga“SfXXV
a sui t gibliglyp adrhpdihdeof(fohmutr Vineamkied préfdredc by alcygtling exadtioa from a

f%%%be?gﬁaﬁo%e etﬁl%treag%hto %ﬁetf%%lag&)é Qh&ENHFis BRORA B(OH), SnRs, ZNA,
MgA, Li with a compound of formula XXIX, in the presence of a suitable palladium (0) or
nickel (0) catalyst, and a suitable solvent, or mixture of solvents, at a temperature at or above

22°C. Depending on the nature of XXIX and XXX, use of various ligands for palladium (0) or



22C. Depending on the nature of XXI X and XXX, use of
various |igands for palladium (0) or WO 2007/ 132307

w7 hB3007/ 001125 60 nickel (0) may be needeRICT/tB2007/001125
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affect the aforenenti oned wpansformations efficiently.
Suitable ligands (e.g. triaryl phosphine Iigand,

tri(t-butyl)phosphine,

1, 1' - bi s(di phenyl phosphanyl ) f errocene ( DPPF),

2, 2' -bi s(di phenyl phosphanyl )-1, 1" - bi napht hyl (Bl NAP),

trﬁék(ap(()} hay b&hyddbg RO sMRdt he ,afdaéméﬂhmcwammm&lﬂd{soéffmenﬂy Suitable
aI | dl u néatg)edotr om%} Fls(dl%\g 9n%PELﬁXl%%né ncl Udt%(t bBt%phosphme
at;e%tsnmo)\dmypmbémndnyh)fﬁ(rm):er(eP@:(Rma?3)-'9!3(0'ldlnf{fdlpb@@iaWW)deﬁélnaphthyl

e r C
a(gw gn&%%la c@ ounh Eﬂﬁﬁﬁﬁéﬂﬁo@ Q@J/dra&slué'é%(r@ @} 3t Gickel (0)

SeomplexeE R0 éfrr@" B, oo U SBPBOPAIE R (Pe(cbal
NR@Befylid¥Ré Bathe)\diibdi@Y(Fd(Uba)R) & Paitliut aedtaten(PH{TEACR).t .
o ganocgre tal lds of Erleq‘gr avaqlwvl IX’\/HPO(M:I éf'&'ngr?Jr&?llly available or

ei t her able ’'or éan repared
agan bﬁmmmmlpﬁﬁhg@sewﬁbk@,wo@p% sthelfilied dn B %| prg@qg@mtalhc reagents

n%t\h@dﬁx\ﬂe&ﬁlnﬂﬁﬂtar@rblthé’recd'r\r@f%éiélalyoéva&db@‘l or can be prepared from an

ang i c.reage chene

APPEPH ?Ir\?{?mﬁfyéﬁgﬁ}%[{; Fieh Rt et aSiebS, flling e of suen

(Vygpmetaliheegents.) i s hal ogen, CHRZOR'' or CO2R', R"

is H o$ch@r‘ﬂe @%‘r‘e@sofd éﬂ Qlte%@&eesk Qgtlogrd?léoco?ﬁﬂll)uu% of fofmdth VI (Vig),
Y

t but
SRS RPN RS OLCRE Y3 1 18P e HGHBRreup and R
Sﬁ hiemmtyl, mdRef a'rertmyn,gvrﬁan cSc he nenverieddo ecnppeund ob forrfiga hadearding to

V‘_\g me\mgr ﬁéd?me%% 15 Re rrb@' to %rché}h §( d o%mGo&’rfd Nréhthadid, Svherein W is

can re are a COU reaction froma

Qi S, ADNeY SGr et K19 070 ?aéé’@@fﬁpa@fi by AEOYRIPG PSRRI @ suitable

(drdanomethlliRabdvof thekmulkekei n Mis B(OR) 2, B(OH) 2,
SnR3, ZnA, MyA, Li with a conﬁﬂund of formula XXXII

wherein 20 L is d, Br or | sthe presence of a
sui tabl e paIIadlun1(O) or nlcde (0) catalyst, and a
suitable solvent, or m xtur solvents, at a
tenperature at or above 2 De ding on the nature
of XXXI'l and XXXI, use of vauupus | i gands for

pal | adi um (0) or nickel (0) nax be needed to  affect

t Weereln MrieRRDs B 1SnRn<hBr gt LoWE astomperrgafiigmula XXX, wherein

Quistaaldrer I, ingedstesdnee gf a $uithias yhllagirag@ior niekel K0)gatalyst, and a suitable
tri t but

bl ARSI S eypssrs souseor gy Dosprginegg o
bef QK Ene X e pheatiph ligands fop palladinmH() or(@gkp@(ﬁ) may be needed to
t &HeCahd Q@reﬁﬁh%n%@h&%ﬁ?m%ﬂs @fﬁcnaﬁé\l\lgﬁ’t‘ﬂ@hgaﬁd%d/ ng’ triaryl phosphine
g@l@l]qa:jlml#rtr(nw? Bhosplplpes( d|1b%H'%89|pF%nl:§l?EOSp anyﬂfcerrocene LlePlgl-s) 2,2'-
asigbipRe)Phdaphargni UmpiRdphiyd @k BijartheHtolyplxespiiyé, i al HANEPHOS)
aceZOone%aQ al (b?or nl%p ?O) gc?rgpglex%g nchjdg rbut Be}ll k ﬁmftét’j% atﬁ?(ﬁﬂ&r?zyhdene
acetone)dlpalladlum(O) (Pdx(dba)s), di(dibenzylidene acetone) palladium(0) (Pd(dba)) or
palladium acetate (Pd(OAGC)y).
Compounds of formula XXXII can be prepared from a compound of formula XXXIlI by
reaction with a suitable halogenation reagent such as N-iodosuccinamide, N-
chloropsuccinamide, phenyl trimethylammonium tribromide, N-bromosuccinamide, pyridinium
bromide perbromide, iodine, Bry or Br-PhsP. The reaction may be carried out in a suitable
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Conpounds of formula XXXl I can be prepared from a
conpound of formula XXXIIl by 30 reaction with a

wa@iovabdser hal ogenati on reagent such as PCT/IB2007/001125

N-i odosucci nami de, N chl osopsucci nam de, phenyl
trimethyl anmoni um tri brom de, N-bronopsucci nam de,
pyridi nium brom de perbrom de, iodine, Br2 or

Br 2- Ph3P. The reaction may be carried out in a

sui tabl e WO 2007/132307 PCT/1B2007/001125 61 sol vent,

Sg&\tbnﬁ%uw&shﬁ&ﬁénol %?haﬁ‘@ oélchld?ibrﬁ&lhé?koé'%r&%? acidic. acid, typically under
cal Iy under acidic

y
caﬂ@? angliighs Chterﬁ’éesﬁ'i‘“‘&%ﬁ%té S axFqdm o pelssilem gerkterm or
pot assCumpames af dorm@anixXihdanofe pepael dyXasbligling aBadiien from a

PR B RO a R A ST PR e B0 000, (R

r X B'J A- 5 XXXV whereinRAis d, Br, I, or
OSCBCF3, under conditions ané[ogou to those for
coupling of conmpounds | L-&T1d XXXI . Conpounds of

the formula XXXV, XXXIV a XXXl are commercially
avai l able or can be nade by Kﬁf%ods wel | knOM/those

I th t
1B AGE B oG BRBiCTa AT Griliy® BVARRGRS & Tgpe da pouping o
U@mﬁpwﬁbﬂgaﬂﬁﬁ@NX&n approprlate het eroaryl halide by

\3? | kﬁgﬁ;ﬁgbuﬁ@st ch@@?o%%@@@@pkxﬁﬂ atna SR E&nﬂgrcéhﬁpa/allable or can

Sim
RL AP ATTEER e¥isp soaRlosbn i e iy SsRareialls reasents 000V
k&(@Wh@S@lttm coginercialycavaitabtetre carr be pr&jehanfeoni éh appk@ristetheteroaryl

hail&E Q@ el 'k%%noﬁwelﬂo&og%gmt h tﬁeolgé‘[ﬁjr% abff Ve Mgg?dme\MMccljaagents

C converte npoun
@@&%ﬁ i‘??‘( & QW%H%"’I”M SHPIGhE SEREG® macey @}efhoﬁ@ weth know those so
Skiiedia tieDart. conpounds of formula VI h can be prepared by

N- |

bor o Erel 18 rATRO B eid G o oo Bilbr S Ve Vbl ity can be
Yerxprted t%atcﬂfép%i“é%ﬁ’éf@l'%ﬂ agcogding: taihemethed p) Sehemel ysReferrmg to
(Szhgme @0,(dAppiEids od fobillh MH eanbRSHreptit By RlahiaRg @ dfhpound of the

TBVE el BRRE B R KERMEARNE, | chyl amime,

4- di met hyl am nopyri di ne, py@R*di ne, and cesi um

carbonate. Suitable sol vent i ncl ude di chl oronet hane,
acetonitrile, chloroform ang nethanol .
re” BOH),
XXX Vi

in the presence of a suitable Cu(ll) catalyst (e.g. Cu(OAc),), a suitable base and a suitable
solvent, or mixture of solvents at a temperature at or above 22°C. Suitable bases include
triethylamine, 4-dimethylaminopyridine, pyridine, and cesium carbonate. Suitable solvents
include dichloromethane, acetonitrile, chioroform and methanol.

Compounds of formula XXXVII can be prepared by treating a nitrile of formula
XXXVIII with sodium azide and a zinc salt (e.g. ZnBr,) with a suitable solvent, or mixture of
solvents (e.g. HxO, /PrOH), as demonstrated by Sharpless (J. Org. Chem. 2001 66, 7945-
7950) to generate 5-substituted tetrazoles.

Compounds of the formula XXXVIll are commercially available or can be made by
methods well know those so skiiled in the art.

Scheme 11 refers to a preparation of a compound of formula VI (VIi), which can be
converted to a compound of formula | according to the method of Scheme 1. Referring to
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solvent, or mxture of 256%0lvents (e.g. HO iProH),
as denonstrated by Sharpless (J..Og. Chem 2001 66,
7945- 7950) to generate 5-substituted tetrazol es.
Compounds of the formula XXXVII1 are comercially

avai l abl e or can be nmade by nethods well know those

SQnskL 1k egorh&%xm’éeoial{)ﬁnulasqh%gﬁ bélprép%?éiifbiy b&upfng a compound of the

preparation o oun (Vii), which
J@WUWXW'%%?W%%PQ%t@WB\‘%m of for mul a |
according to the nethod of &ehene 1. Referring to WO
2007/ 132307 PCT/1B2007/ 00112 62 Schene 11, conpounds
of formula Vii can be preparled by coupling a conpound
of the forrruIaXXXXV\/lths,a’ S:acid of the
formula XXXIX (Rd)s | RB/J B C@@BZ XXXI X in the
presence of a suitable Cu(lxix)x%at alyst (e.g

CuOAcZ,asui. bl I

dp l}ﬁ R{%ff‘)ﬂ"ée 8? g%{ r&%&lﬁ%?t%lggﬂg ﬁpgﬁ@t ?P aesuﬁaob?é)géég\r}atgd a suitable
2entasr riRr of [seldenty & witernpdrgture gt or abigee 235G PP FR§CERd previously for
%L}P XWgTdmounds of formul a XXXX can be

prepare y couplin

wher ei fompippunds Qfﬁ?fiﬂbl%gppgg é%nb%et Prﬁeﬁr%{j &bﬁ ing goc%%%!ur\d of formula
rebels virerdimen igidptonallt butatituiied mpenyhcindfZrl gefers! ta HoeXinG with a

XXXXI  in the presence of a
s‘f?mp)%'l]d;o” Igé(X&(%p(O) or nickel (0) catalyst, and a

sui tabl e soI vent, or m xtuf¥)of solvents, at a
tenperature at or above 22C ¢ndi ng on the nature
of XXXXI'I and XXXXI, use of~various |igands for

pal | adi um (0) or nickel (O rm¥ ae needed to affect
the aforenentioned transfor Mons efficiently.

tSH't @P e?edcb %@Q%ﬁlte(b?e &Iladld'nh )Wr niRRES PN dansyst, izpardsuitddle solvent, or

1 (Ol BHery FORBEHARSY FYRPYDEESe JEBpsiR on the nature o 00K

2ardl 50bbs (e pheapLipivasqtamdiadidm 10)-obhinkeb () Mgl b Beedapyo affect the

t é{lp g{glt'ltlo%e% y)anggr%gﬁoﬁ'}g hﬁ'ﬁf&%g hor Su%ﬁ'@)’?@?@lgﬁrﬁggﬂq rPS?Sﬂhg‘e ligand,

nm(t-bptymhog@hlne@ 1,1 bls(dlphenylphosphanyl ferrocene (DPPF),
2,2"-bis(diphenylphosphanyl)-1,1'-binaphthyl {BINAP), tri(ortho-tolyl)phosphine, or
PHANEPHOS) and/or palladium (0) or nickel (0) complexes include, but is not limited to,
tris(dibenzylidene acetone)dipalladium(0) (Pdz(dba)s), di(dibenzylidene acetone) palladium(0)
(Pd(dba),) or palladium acetate (Pd(OAC).).

Compounds of the formula XXXXIi, XXXIX and XXXXi} are commercially available or
can be made by methods well know those so skilled in the art.

Scheme 12 refers to a preparation of a compound of formula I (lla-e) by treating a
compound of formula lli(a-e) with an appropriate alkylating or acylating agent in the presence
of a suitable base, such as triethylamine, diisopropylethylamine or pyridine, and a suitable
solvent or mixture of solvents, such as dichloromethane, THF or DMF, at a temperature at or
above 22°C.

Compounds of formula lla can be prepared with a suitable alkylating agent (e.g. alkyl
halide, dimethylsulfate). Alternatively, a compound of formula lla can be prepared by a
reductive amination using the compounds of formula llla with an appropriate aldehyde (e.g.
formaldehyde) and an appropriate reducing agent in the presence of a suitable solvent or



tris(di benzylidene acetone)di pall adi un{0) (Pd2(dba)3),
di (di benzyli dene acetone) palladium0) (Pd(dba)2) or
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formula XXXXI'l1, XXXI X and XXXXI are conmercially
avai l able or can be made by nethods well know those
so skilled in the art. Schene 12 refers to a
preparation of a compound of forrmula Il (1la-e) by
treating a conpound of formula Ill(a-e) with an

aﬁ&{uPe"&fis%&}t?Lt@ eﬁx@alerg@ f BN L REE ﬂgab%QFL{H"Ct;ﬂ r%ﬁéﬁly 22°C. Suitable

presence ase, such as trie

dierushisr agstetitRudgnBenny revapppraydigde, apreliun stuaqe%yt@robsdr'de and
Swdwﬁﬂﬁor&fydﬁ‘i@(t Stﬁcﬁhn‘i’ﬁna&&bk&lﬁéfb@dn@&llsf‘pra’&rred Suitable solvents include

a@s@gno a(gllghloro TWmetWen?lc%%P@ oL adI EJée%ttF%aof optionally

oun form a can
whtthe @ra§gmqeabﬂ an axpnnwrabasagwg et aqedic @cndmrkmethylwaine.deespectuvely
dd:&lﬁ‘ﬁdﬂb{ésséﬂ bR Hib-B! b B tdpMieh Ywith & @ﬁaﬂv@smfénafng oP bEMiAg agent

26, BLEREL ) o EEEE) YEtobRh | ot ol Garmrcany
adavdmwote cérebegma&)byfmtmwsmmymothméoahlll@bptfremm ate

reduci gy 4t e sBSeRd %%P@@enpfnvé‘}m%# L2l &eé&@fﬁ‘é?& geometric
or WO 2007/132307 PCT/1B2007 m xture
sigpiEH R tﬁ\:'m@e'i'cefﬁfﬁ‘éﬁ"gttqﬁ'@”@?ur’QBBUPr m%@b‘”@'ﬁd'ﬁ%ﬁﬂ?p%ﬁ@ exhibiting

phet éaalohy typa of isGuerismbarel mikteds of org cigerd ihereofic Alsdl iicluded are acid
S&ghlmrc YRR Q/E&'glﬁltrg&ecougﬁgén o {ldaﬁf‘ S&t%yrg 2 y%r 'dga%tate or -

sodi um bor o fumtiri acet ox
i gsings efraganee forﬁﬁ?mﬁﬁldétagﬂ%ﬁ(‘@g'f"ﬁéI ude et hanol,

et han O(b/s/tré%sCiEtlnﬁHrQﬁfah 86 Gepaﬂ_dtﬁa bymah\mﬁh@faeteerhﬂn@ks obe¥ RN to those
e or an

sk)ﬁ%éJ S rree)(?amcphe P:F]rlor(%gta graghy 2nH Jaétlon?lpcrysf E lgrrln ne,
res pec@qnv@ntrynal @drmwaﬁdsr gfe pwpmu@/waatbm eofcmﬁlvib@al enantiomers
RRARRI AR \M/rttllsbs&, M 5 ema&e%yﬂl @ﬁﬁﬁé B@cmor%@yésamwgof the racemate

a@sg"gc@fg%qq%ﬁ a,\ et P]r’ g(?rga EYMIETaleN :}nglo vapéeiy M@ giessure liquid

cchrontaograptie (HRLOxet hods wel | know those so skilled in
the argiembfifei %qa&rﬁé?é {br tan§ceﬁﬁp|9r@c&£orf Rsy P& ?e%@t@ﬁ wnth a suitable

i nyention are al tereoi soners, geonetric
ARG B BREP POy (6 St &1 Glisb Al 167 B HETewh compound o
i forolutedli cogtaie rgpcashittsorenekic lioletyn g bas® peadid suchcase mepydetoﬂamme or

:t%%?éﬁl%h@rﬂgsu%étoﬁ%%%oﬂfen@ Hﬁxtn@é TR Ge SESS V\ﬂ@é by '%htt%&gtography

,are ac I on or ase ‘salts ereln
iRt Epstione! cystiieationl ang Aetqrirsth eiothe diastapraisomgrs cravegted to the
Qgorréspohdiisy e erttinticrAer@bEmednd vl K@Dl t6 a skifledtp@fdonat e or

- a1 llomp A A0 bABTRD Y oREu SRR dnbbo cvtines i

conventl ona ues we
ssopntiopgriafly-erricheg tformf wngemmat@zran@m Raelygriighyonaar asymmetric
fre@ae twitanal mwwsm@hé lo‘éﬁélétlﬁ@ of GPR &marmalty;ﬁo@wﬂw MieIHRS or hexane,

f h
R P8R iy Bie bR FigoPpmhon el Foifs e apreagegrom 0t
ot by afblwrepmra@ glkyiamines dypicelty 0.¢%odieihylaminef Cerigentratioeniathe eluate

(%rdgﬂ%énﬁ&%mnﬁur@f a salt or derivative) using, for

?ﬁgﬂ%ﬁhen any raclemglegcrgys arllvee,‘gsS lérrygtalls Iof("thoddﬁferent %pes arg po?sm{e The first
type is the racemic compound (true racemate) referred to above wherein one homogeneous
form of crystal is produced containing both enantiomers in equimolar amounts. The second
type is the racemic mixture or conglomerate wherein two forms of crystal are produced in

equimolar amounts each comprising a single enantiomer.
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case where the conpound of e4formula I contains an
acidic or basic noiety, a base or acid such as

1- phenyl ethylam ne or tartaric acid. The resulting
di astereoneric m xture nmay be separated by

chromat ography and/or fractional crystallization and

one or V\m% gotlrl’fof {ﬁg @r L}g laPRfL @%&e%@fﬁeé S% %ﬂ@‘ﬁ%ﬁtbr%%a‘b? 1otenf?cal physical

25 correspond |n% re enantioner(s

k Bepgitigse ey sRay Pave 6'€?r§@tnphywlrRiPPeG@Prpf@mﬁé@dotP theydrue racemate.
| Eé{&!ﬂ'tld ARtufed Mthy®Risefdratbd BFWn$Qﬂ|Sneﬂ féeﬁrg@fe% kR®Wh t8enose skilled in the
obt ai ne ti rical enr S

cﬁr& oF&sT g)é@éagw )P %er%oc aﬁ"F IQTV_ nic éo%gﬁu%%%%%#{ Flbegand S. H. Wilen
r @%ies, W4 a nobile phase consi st | ng of a hydrocarbon,

typi Ca{ﬂl\é’c Brﬁi%eof @Brnh@(latﬂﬁ’are G lﬁ'nﬂﬂuﬂgar% el &fcforﬁﬂw{f’a wide

ano i call m, 2%
R B B AT oE 0 WO S R{Pos piahae 7 = YT S By sich sats mus
t y@plmmhqeuﬁbam%naxte;ﬁawiq faatmiaistr@on de atimals, ibis oftbn tiewdrable in practice

eloyatif |sﬁlfafeclr1éj rﬂ)%n@gfr FriQd | ff%r?ﬁ fr@aanﬁm@Q)és a pharmaceutlcally

racenmate cryst a |Se3 cry sta ferent 't YpPESs
afnecerpisbleptal angrgen siiply Cft”y‘?ibthes'a?héa‘?kafé‘etﬁ? éree@ﬁ%a?mpound by
(treatreert ag@nat ekalinel ebgert o sabageenthaoniant teelatter free base to a

h&{gﬁggﬁﬁtﬂ%ﬁ/ acfcgd’téHI £C|§£&6§&>ﬁlsalf Srh8 raQ ? H&ﬁ% C‘s%’?%?t’h@ gg%g)com pounds

enan
t 9fpiisiirventips afaé@aﬁhc Pfﬁpﬁ'tegrbé tfﬁat"tgoﬁhglb@?ﬁa P@F@OL&M efwféu g substantially

t muv%@ﬁmndaﬁt dfﬂhésdhaken&ﬁﬁer’élrd?@hg%ﬁld atif in &0atueBlsdolvent medium or in

200 oSGt EN AR B ool ofsRIRE) LRRTbirelf oyapgraton of e
csqusntalthe desied proib et IS readilyr afeined rﬁhﬁtiﬂsmdwawé salt can also be

I asasltaféalfroma@dufaa& of tRé AREEsk BSan dritRk saﬁuntfw\éadmg to the solution an
dlfferent nD SI cal ,Lﬁqqéfertles conpared to the true

r PPERE7IE Minepeh Qg ures nmay be separated by
c onv enthose admposodenef dioasulk hbatrard acidihinsetusk adel caplahilenoftftrening base

aé'a‘its witt? %rou; Warﬁé&ﬁ%‘c@liy—aﬁ%@ﬂim&%msstF_Fx)émees ¥ Qﬂ:ﬂ's(élts include the
oun H (W
TSy tins LalRscib A SRy A BErie- PR ey seBSE Ppfgssium sas.

n"ateae salsr @e @i pedpheddly doovemtiongl echvigles. Viaeiodeiyicalf bases, which are

aCI g%& %/%\IE rﬁﬂo gpﬁep‘%ettﬂ Eﬁ{rh%&lhéaﬂ?é%@&btﬁe ﬂé‘s% S%Ttggfr“’]l? I|n>\//ention are

armaceut i
albesepigh fert Ben-taye hese slistwirihe acidi F?Fﬁﬂ%‘“dﬁ ¢f Fagmyjp e Juch non-
diesic badd &Iﬂfs i@ Glidse lerited o biidhl phgrmologitdllytdteeptable cations as
C U [ e I S
og@%a ?smggﬁam&hbarludnéc li.l tlé; sa% e saltg] %éh Wi g/ab epared by
Ctﬁﬁ?@@ the F‘PT@SPQﬂd@Q apidie l@om@omﬁ%wm Feapaes S@b‘ﬁ?fb@ﬁﬁ‘t?"‘ﬂi}@ the desired

tﬁrﬁﬁﬁdﬁeﬂéxce\dw tabbeafébalo&@dnb Nghd rtmgaaa;soramgl twm%@m{.% to dryness,
conve ree

t
ek e S AaRR ooy BR T H PR Blnping over
oflkanplis sotutians ebitrp @didid somiedfundshangt thendasined alieliaretal elsaxidd tpgether and

ptﬁ@rpéfaﬁg'amé thé ?é},blnﬁgg s&hlﬂ%n @@8%&@%%%%‘& rhdhn@r as before. In either
subst ntl al Iy ose

anount o
o, garaness aSehlenmof fredle S0 PRERN AP RITDR PHor ersure
acogpletembiseof cragiiomiand seikivent yieldslof thealssired fihalpadductr

et han°+he cmﬁ&nﬁéﬁﬁhgbreg&ﬁmérﬁfoh R rﬁédu‘alﬂ‘ﬁs of the S1P1 receptor, which
is involved in angiogenesis/vasculogenesis, oncogenic and protooncogenic signal
transduction and cell cycle regulations. As such, the compounds of the present invention are

useful in the prevention and treatment of a variety of human hyperproliferative disorders, such



solvent, the desired solid salt is readily obtained.
The desired acid salt can also be precipitated froma
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adding to the solution an eappropriate mneral or

organi c acid. Those conmpounds of Fornmula | that are

acidic in nature are capable of form ng base 20 salts

wi th various pharnacol ogi cal | y-accept abl e cati ons.

Exanpl es of such salts include the alkali netal or

agé(%l Z"Hg%é tBer‘l‘r@‘f 31%%1029'0“ Sthear]\%qp?iﬁﬁégc %[a@&éry bretaF'tre gastric, ovarian,
p‘pcéqsaqt@d PERP %nwﬁtea@ﬁnalung e ¥Ryl g thyeoid, Thapatin &gfciigmas,  sarcomas,

b@msBstombd, BBacPdr nebl§ @Hd aher 5pgPRLR doﬁ)dltliHnS Q@bﬁia§ beéshign hyperplasia

p maceuti cal | ccept abl ase salts

PR bReraie e BpRE SRR AR Rrdidlesnd 2 Opfupo of the prosent
wnyentiorhmaypdsdéss actyitpagaingta whgd-ofienkbrmias andSyobhaitbomaligBancies.
toxic paper, fd é@edt%é’t@c&r‘b@% SHed preddnf IHMIMQ}/ possess activity

harnacolo i cal accept abl e cations as
p&d&ggﬁeam Qsiions SHihatchd #ﬁ@ﬂ&ﬁ Jrepssst r@eunﬁf%@@“%fﬁ'ﬁtlgvee&%”hﬂﬂs
e@gsé Il Widbetegriepar eybtdiyic IUpue @hyithegnatdses, dafamesondowg disease, optic
aﬁéuﬂ dﬁg gg&ggguﬂﬁlﬁpléﬂ”s&grogg &W@I‘dé rﬁ&lrhghb rhv&%“@%é“llﬁg acute and

rmacol o accep ‘e cat 1 ons, and
t%?ﬂ'%vﬁﬁmqrhgcwwwﬁeﬁ ?VH@“'%OP‘#H'H &esmr@toasf yRjgleags Syndrome,
pR@s‘pestabl YisttE36l Syndredlel OF hie g SSheia rbérksibatinjwel glomémeyephritis,

%{ﬁ% c%gdlpo pé[‘ ﬁ'lﬂ%g %? Xerma%(ﬁsn&r@?&’\@brstréc‘?\ﬁ%@'ﬁ&%rfl S’ sease, infection

1 ons 0 IC CO
a@ﬂ%a@@fed"rewlﬁl laflammaﬂ% Mﬁjetrﬁ@ﬁma&m infenzae v ApRatit. | Fyillian-Barre

taﬂdms,utmbrrw bR %ho&n%n%éhﬁ&i&ﬁ tramsmmet@ﬂrresuéaaﬁaron (chronic
O ch IOﬁE

e
coaplienatouss disedses, e sartdidnsisariebromx i saiaredgrimal ddcepdtive heplitis, Crohn’s

d@%&@%éh&ﬁémw&%@%e The conpounds of the present
|nvent|on ar.e ors of the S1 P1

55 o FRbsh Y HAt baLes MR et SHBa Sotaitens & dseases
ocarsoged withaaltbrgyfredpoainy ocpedin\@ssiilayndibbetdsy amdodiiret ¢aoe faiiigl, obesity,
Cr?éu od@%é‘nle%tl&?@u n@Jtdl Spanﬁa%aﬁ%ﬁ‘eh-lenl Iﬂﬁ)l&ﬁ%ﬂ@ QQ)Q:%I Réaltﬁ h\ﬁhlch may

present 1 nvention ar usefu n t he preventlon and

t iPelertsme T FRdfreceriphihplangy R meiaierhPyH)s eamnosndsios fhig inygation.
di sor dEresactidity ohthBoRPEIALL 3RO TrvEHEDH FBRR0EHORIdMder Tiseases o

%Hs%&%&‘begggoﬁe&b% 5&%En%d %fccc}rmﬁ%p I ?r rlﬁbr%n&:fyche following

p@sgg&tsatﬁé of tb@m@awqwf theuwgnflovutmfdfere tepipe. 6\?@ an w@ﬁé*pn greater than
CANYE bNO NWSIn tSAB COINBIBding B vittdohRS§. O MA&dditio e, a4l cam@b B&founds of the

alﬂ\gen% h‘fah £ RX:@?‘%sPﬁdaﬁéd ﬁ?tn %Itl\g %%pea’cer?%%g)o% eit Bw Qﬂhe GTPy35S in

perp asi
a\dtm AEC)) an@’szrpm@uaqtlwa/t grgateotrpodiY Hf9 vMen meesléw’ in 5"”0 assay.

i Fﬂ)ﬂﬁ&t BIP&Y ttﬁ“@%bnfb@&ﬂ@%{Sthaﬂvbr\‘dohytha%%@t%'&:te@thﬁaag&ar?fsom of less than
as ., an ncl es ur er | IS

e@éé’?ﬂm@d etV ﬁy%é’ﬂﬁ’?ga %Fﬁg present invention may

possesls additiany ineycompeunds sieths eesent invemion triaghs esalgdte@or differential

iy ARGt ﬁh‘e%q ﬁ$@o§ptof Q%%Erﬂb&s 8y thB @Tb%lég&rsr;] rJgé’ch?d”' l'e

arthritis, etes,
oyt neteris i SBF oty MBI LR TopbPES the binding of
NEAR to thes3 1Pd seneptasmay bensitdrinjree bg thk énllosing propaduyary al gi a
rheunaé#qaemdﬁé%gézts vasculitis, acute and 10 chronic

i nfl ammatory conditions, ost eoarthr|t| s, adult

Respi r%&Pdrkynqmgsmﬁ)égg ngﬁﬁﬂpq)ﬁgng the following' assay. Twenty microliters of
buffer composed of 20mM HEPES, pH 7.6, 5mM MgCl,, 1mM CaCl,, fatty acid free BSA
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obstructive pul nonary di seaée, infection associated
with inflammation, viral inflammtion, influenza,
hepatitis, Quillian-Barre syndronme, chronic
bronchitis, xeno-transplantation, transplantation
tissue rejection (chronic 15 and acute), organ

t (Wrﬁi) and prb%b&.clhhi&fbr EscRiaf Bdendiidr F’i\?élﬁ&% 1 63360-92) are added to each
'E foaaﬁker 8%}342 'Lfi %OSI s, granulomatous di seases,
s ¥PLiafilipee SpEiyp &1 eroderma, ulcerative colitis,
Cr ohn' §H0d$ﬁ°éa©blengthdran$fzdt®l padls ' age d'reperas_en ~E.Bl_f<m?e:eu§/well. CHO
t B&lis RFESSBE intd WRAWePE JBY el IME irf ﬁaroapr%ﬁ/th' fed4 {dplti&/IEMl [vitrogen).

condl tions or diseases _associ a
all V@ PUGTP9res [scarteyyRIasichiP i a%é%Pfaqh'med'P Sireplasgnid are mixed in 200ul
e@dtMlEMnmdmmmeﬁ fndth Bﬁlwlpoﬁiaamlﬁey(ZOOOZQ Invntrogen) The mixture is added

Bgﬂg{) I%F Qr%}‘h rﬂ&f 5'1%8 ln%%t){e ﬁa 5 m ea na I tqs]alls §f allowed to
P?Laf}s&@gfﬁf &8 f‘PHi% alragm fRenPRErat Ep @WIM&%tr@r@fﬁpmm@n@m is replaced

t Witts 2ﬂnﬂﬂ@h}£ée@ﬁr€ ﬁﬂ%u@fkéMurﬁ _)énQrﬁcubQSd WW@QH}UQS 'ﬁ'fe deli€ are diluted
i ign_ for e .V us_di sorders

chgl"{ F%%Cs“maé%eé?ﬁ @8@“%@’06&'9%%? %‘%@?%P??ﬂqé’g %Aeéd’r’ dPgg dishes.
t Golpmies e aled taform frd -X wickemanig! 2 calosiay fom Ak¢h didh drémdependently
meadﬁth%fonhbﬁlské"éh@Btabéﬁqlntotﬁﬂell‘ﬁﬁfeg tested, had an

i nhi bi F @Eeatfr EB % ngntheS,lPl

bi ndi ng ReVPEPE 5L 3 “¥1 13@8?ff’?t%° lig @re grepgredin the same buffer
C@Tdmel dildeddb 12 Bmg/nil (migett withrPolytrhafor 6@ sec. )t bt edl méralstanes are then
agHIB %ﬁ a%taf é’dnt:é/ntrgﬁcﬁ]a&fezrsof: I ‘l’ioa@o@gl vglumé/I dr '}O@ Gz%r well. The test

gﬁp VIitro assa or ag
g Bhdsitesissalyog ROV mfi”ﬁ' colRenBARP PPDgR oD ta $9AgmM, and 2 i
Fare takead toathé boffertahe treonpabracks. ch:orﬂrbewélﬁ\ftﬁé’i{ te@élve R unlabelled

}’%‘n?\ﬁ&e&ﬂ%ﬂ?eﬂog@%get 80 % @E‘t rr\gér%l?? Q%c% e\\' sgl'dnqlogge-q%/hg%hate, final
RFAPA PYleenitaien @bﬁ%&nd"éaf‘éﬁ afteh'éc%’ﬁ@é eerﬁtrocrrw@rmqrajwe rfery 1.5 hours,
gellowealbya/bad:m‘ fitratidh,f WBhentvicl wﬁiﬁﬂipl L Elﬁdx@mﬁﬁéorﬁﬁgeosgf 20mM
et LI TR DB R T g o
|<rYemrth bi e repttem eof the) dllafry isopealeglar then t tfemBiolifeis of Perkin Elmer
rﬁﬁ@ﬁédéTSuH&ym&%cﬁtﬁbrﬂﬁﬁéddS@' tokéécﬁ hen & éll@\%d"ﬁ eﬁﬁnﬁ&@l@uﬁﬁe plate is

i.ndin e neas
et o) TR 3, L) B! o i ot s
blqmﬁoemndcr@n@awemhtbﬂ actDit\gredEREBN 40P .96M.5nM MgCl 2, 1 M

Cad 2, cfPiabidfiqGsidyee BSA V\D 2007/ 132307
PCT/ | B2 OZJ 01125 66’1}(1] mg and protease inhibitor
cockt af NOFGERYS MRYEF M e¥dugp cgouny medigige §1F geceptor

exothism vve;lelu mmﬂtaadvlsl ﬂ>remmsrdefr<36¢$0me1lof aHd tells tphdéded with S1P1, are

%l%ﬂ tB%FnP&f'l def%?%{éy‘bﬁ%oﬁ@%ﬁ% o?%rjnnﬁ kﬁrp? pﬁﬁ%rﬁﬂmm NaCl,

Irn -

éQé‘W\W@Pk ‘bf%éat’@ 2jd free BPAtaad HpM HRP- of growt h rredl a

( Opt i NMsMpach rwaitaf @gesaysll fiabh P, rsoplr@gés’imssmb&manﬁéeblved |n labeled
| n?%rﬂdﬁipg@? ’r\&/gw%er%gé’ ésangd S i ﬁ?ﬂg{}f %r})g%r}e ﬁpﬁg labeled
@EERCRLGEr, [cAMPased gBAY GTRVES rtil 600G BmMPR, ‘d@dle‘dnl\/l GDP (200x), 1Xassay
5.5ml are added. The plate is incubated at room temperature for 2 hours and 10 minutes
then centrifuged for 20min @ 1000g. The plate is read using a Microbeta Trilux. A
computerized algorithm gave the concentration of test compound‘ that provided agonist
activity greater than 40% at 9 yM.



drop wise to 2nl of growth nedia covering the cells in
each well. The cells are allowed to transfect for

wW@2®8/15030T s at room tenperature. The Opti MEM PCT/IB2007/001125
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transfection nediumis repléaced with 2m fresh

serum cont ai ni ng nedi um an i ncubated for 48 hours. The
cells are diluted 10 1:10 in selection nedia (Opti MEM
I nvitrogen) containing 0.8ng/mM (418 in 10cm di shes.
Colonies are allowed to form (-1-2 weeks), and 12

\c/:vlplt (r::ni olg EamAWﬁa&. g srsa fi ﬂge‘:{ %rll e_ Jn 'onga}!{ Xr%&%:ed
Cel | b EeEmpi FPEHEANre Bssay ditsCatAas R AZDBORKE) Is used to
pdieemrneégbrnstﬁob@n@msr bk frpfholdddls.are diluted to

12.5 Pol f

oo oAl X Sotd gl qR bR rat JF Hsskisg ty dficied i the
of AMFSiGpagsaR btotdcal. aThedest|compdunde acf dig0jykd relPMB@|dnd tegnediluted to
t et co%eéna@hmgsaba&teanm 1%5660%{%@1 ih reheDéé%Qy b Sosed of 2mg/mi FAF-

COﬂC ntrations o I9nmto

S e o Sl 5 ik SO Re i o) Pres. Ter
trhlemnllterscecl the tBdtxdonwbunthbiadiedsl ed placed into 384-well assay plates. Ten
Srﬂﬁgﬂoﬂgféséf”&ﬁfler F&O&Q iR éM?t'rJl %fe'i@StC%bHﬁ L8RS YRAcAOR0-100%

hi ngosi ne-| - I nal
COFBRY aE DS el Pieaecigon PaTer (GIEKGL dd! SO hboe cells are
t @ApiRped, Weshddwithl PBS,houkited, 230 résabhepdedinbyx vaMmRIbRtibody solution to

fécwe&eaé dr?ap ]pelg%) rrlﬁjﬁ%q‘ﬁlwg%% X |9|E gellé}aé% nﬁ)}txﬁ\@}gﬂﬂ% klr?kljors?olln solution

détgn@ #FrS&&Gr) N aashy| byffepis FBS)QFG(dS r@ﬁ rnigroliteyn geltgl in dRecdMPoantibody are
add'aedjfo)éll 2BYIREIE Yells in §b4awb|p£§s%|@tfa A6 nidralids bﬁs@ﬁﬁb@@bnn (5uM

E
b e BT o ek 5 ol IS A RO T S4ghf P Pltes are
dhdubgied at posy teirpetatuae éor 3Pireingesit dwesty nitreliters @b d Xuléxagfluor are

aadMad:tB%lﬂ Qe flirvaeu )E)y .r/autfa%w & r'n%ﬁfés ahgaeséehée mﬁaﬂoh% read on
ncentratl eade to inhib

BT (GATp Bheat & ReipuoR Ao b s, Bl G s compound
dbas arovicd Py @St aatinith oneptaseaye%raqy uble used to eval uate
Co"poulrl’\g W%%ﬁxﬁiy?ltﬂ% & lEHerof F%Qﬁlﬁé ?grd ge*o“ Inh]LbItln tr}f S1P1

menbr anes r epar e from 00X105 CHO cells trans

WiPgeRtosTeY be g?t%rm“tﬁd§’§ﬁle\f@@wt”6 Progede.of | abel ed assay
buf f erlnductionp® S edpreberZdinMitdEPES, pH 7.4, 100mM Nad ,

30 10 it 19 %p?esls%)d dn e s ¥ of‘f" %d ﬁ&ls e s ﬁ‘é}% Wpr S1P1/S1P

tr@%jﬂat%lﬁ‘ﬁerﬂﬂﬁ’ﬁtedp'g@mr\/@@n Isﬂcq“%élly@tpho'ﬂs@ﬁi? qgufqde@se into peripheral
e mtionf Ag’ﬁi’i'ﬁif SreaP( ¥USh seb1 interlidation, iﬁhlbltlng Iymphocyte egress into

C el g

CARETED b Bhco MR PO BB Yo pgepeutes
(2@9@)@08 3p§(§§%a%ﬁ)055 Bhe fllpwinggrpiarol Miar bgl usee tq> @ssess the potential
| iRt ndhodcARIMbrt tRERST @dhipbhds Wher aliiseradngd aléingle oral dose to
rg ut es 35 then centrifuged for 20m n @1000g. The

4°%'s read using a Mcrobeta Trilux. A

conputﬁersusp@dsm 901574 Ipelugizey eay hee osatic enttheatveluele g prepsite dosing
Q‘Qrma%m atnB?J dd¥e QUhiEle SorRgCMnSdis. TRt Aokl 705Mnd3i§ QRIgREd drd@Rinsferred
40% at 2007/ 132307 PCT/ | B2007/ 001125~ 67

URBI1 B MLcTICCE A oF PRI S ke S5 PERITIOFD THePRgPTite amount o
R Celuciralehibigasn themadded to the tube. The resulting formulation is sonicated with a

probe sonicator until no obvious particulate matter is apparent. About 500mL Gelucire

(Gattefosse, St-Priest, Cedex, France) is melted in a 1000W microwave oven set for 3
minutes on high power. The appropriate amount of Gelucire is added to deionized water to

form 5% (vol/vol) agueous Gelucire.



The Perkin Elnmer [FP]2 cAMPfire assay kit (Catal og
#FPA20B040KT) is used to determ ne agoni st potencies

wo o0078823P1 i n whole cells. 1X cAWP anti body soPCI/IB207/001125
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and 1X Al exa-Fluor is prepased as described in the 5
CAMPfire assay protocol. The test conpounds are

di ssolved in DVSO and then diluted to final
concentrations about 9nmto .0005mM in the assay
buffer conposed of 2nmg/mM FAF- BSA (final 1ng/m),

PBS C?é%o% (st@ f”v{~6'6'baé L) ﬁa?%é@gle%te(izvé Waf:ér@éé)pdn&ure at

ers o test conpound ['utions
aangroprizie dgeipqints. 38 wétp|areagr3’eéglﬂetbz|egtb¥§arb?gﬁhOdee and euthanized via

r@x@ﬁ@ndaﬁ&f By mfradéttflécﬁﬁurﬁfuﬁb pBiac® darhplescantabtdinededridsplaced in tubes

P ELeCtP L] i EaPeh Tl bl on sy [ B befbfi aroo

1Bddiat@ilahplyzeThe cells are centrifuged, washed with

PBS,  coiRficor I)ﬁ‘r%oﬁéﬁé"ﬁ Qﬁl@ﬂﬁgd Ia@a %ch@nﬂMPtr@rHoh@&@Munt (%T/C) the
sol utjon oncentrat,

T61S s P BNy or PR BFeted RS E SRYTeT fricS. Bebel on the
sablowd, itteNED4, Sihg iase ReBP6Etically effssting irbSd percert of theeypanlelipn) can be

Tc?e%rr‘ﬁ]n‘é& W%térﬁ%iﬁl tﬁ@r%e%nb Frodedufe@MP anti body are added

e wells in 384 vveII assa plate. Two

m CrO'I no_ on gf £5rayeth, Fagt d
concerthedblioniny prasocatidetbd Lasealtd asapﬁl the pditbrgtialvehibigiori of growth factor

B%‘ljcwlah Fr%)( ng'{efnteﬁi%oekswgr\nﬁen a@rﬁh\g?etrgoda@ta s %n&ral dose to

tenpera wenty mcroliters o
APRkmicEl yor are added to all wells followed by

I ncubazx |sQ£bef1QdSn &0 59 BERRe nidyUIss @S&E RS @hd bRtk zat pregare dosing
f?)r&ﬂ%??% n%ng éoEgé/sFﬁ et[ul(:le {:g)n roranlrpe'i:r l n@&%pouﬁd F%@c‘ﬁ%g hg F&Lsferred toa

concen tes
t toaml Frlenni thedoreguimalent tamekavsteck fymulations. {The ﬁprzrer%aéﬁ angount of 5%
PR v "theWaU@ecﬁS 'EHe\'ﬂJBey T‘Hé rdsDiengCronmMMABA & sohicated with a probe

Formula | an n . ng the SIP e Qr

PG et 65 eisul POl I BB AP, SOPRf Bl Cfirosse

LSt+Apiasip@eres, Frandd) cem8tedP ai 190@N prigrewams ayan ishiefos 8 firddées on high

opfow-gr ﬂ%dipgroﬁﬁété Smo@ 8 ESUABGESRRE Yo d¥nizeh wRlr §>1fof?n 5% (vol/vol)
i at ynmphocyte migration fromsecondary |ynphoid

tqqggqyé Gebed- el ease into peripheral 25 circul ation.

Agoni ssterd pGhuPGelfremudbserbaliie SblatPlspondesr avalcuiztmt 3x8mm pieces and

CtﬂQ& Rl Pp%trydapmgwg&a %Frﬁ%db@n@ p?ép%%lq!)r‘ﬂvh%t piRRel red from BD

eni a
%%Cﬁg%@%yd Mkrﬁgﬁagﬁé)uﬁyl hdg WItMgrowirofgctgb@l*%_gecoz'@@g?t bFGF 1
Timldgd IRsDVEHRgerhs, qm.aﬁ@polmawmeamsaldwéw tasgalisate fer 2 hours. The

pg) n‘p%ts % im aﬂ%ﬂcsgb&@an%% é’n“iﬂ@ 98:%5\'@& ?{ mﬁ;gerﬁ\hﬁﬁé‘s are treated with

mnis ed as a sing
Gl cornragndsag the raeghe rﬁ\gerﬁlﬁn @ﬁermr@@urue'?mteﬂqﬁ*eaﬂdb@n@éa daily for a
A6ttt & H@B' CO® thed slchiPadH SRS iiMPantdtioh MEhidbls e satrficdd) and the
dose vehjcle control animals. Test compound is wei ghed

ARECYRRLTPRPIEF™ 'PEOKYU 5 L Fal con tube or equi val ent
t 0 makEhessmooge fsompigs ¢ dayestdth ang ppewdr Wit @08iHp gietileowater and

%@ﬁlgb’@ fok QO YaRltsd & 14%0b e, 286e Hurdaredt MRrditeReor shgle is removed

resul tin

(S50 s S B B B € el e S Botoro. A, one
apjodied miicrolitddye of THBCwwbst@EHd (SuraBRie3BVIE Migrowdliopssexjdase substrate, KPL

LaiREIsBRE, Mg?‘?seédde’ar @nglle)mel'lssaﬁ'ﬁelaﬁo@\féd'ta iAcub8@OMY 5 minutes.  Fifty

m Ccrowave oven
microliters of Stop solutlon (1 NHZSO4) is added to ali wells and absorbance is read at 450 nm

with 750 nm correction on a VersaMax visible plate reader (Molecular Devices, Sunnyvale,
CA). '



m nutes on high power. The appropriate anount of
Celucire is added to deionized water to form 5%

w@e@nssbh) aqueous Cel ucire. WO 2007/132307  PCT/IB2007/001125
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PCT/ 1 B2007/ 001125 68 Bl oo@d9sanpl es (-0.6-0.8nmL) may
be collected via intracardi ac puncture at appropriate
time points. The m ce are anesthetized by carbon

di oxi de and eut hani zed via exangui nation by

i ntracardi ac puncture. Bl ood sanples are obtai ned and

pl aced Irihm)ltIBH bﬁ%ng@&‘h@ﬁé rié '&glctﬁ@gé\ as Ly 'EQJ&@tﬁy&feﬁe (donfB1 absorbance
bt 2i8 O HRIT28 2bocfRae b O Rerore A T Pt P
Ak Burdia © mﬁfara sqr*ma% ¢ Wﬁefbtfea g ﬁ%ﬂé’rﬁ"a rel gnice. Based on the

cabaya] the Els asn [ qedarmipad bystaridas therapautd procadntes( %/ C) ,
the r %ﬁqfﬂlsﬁ’gtloﬁgﬁ t@%#%%%%%}r&%%%%nﬁ% Y\%bé'nafter the “active

treated mce and control mce

t AENFEBRdS))ioRR be stestadihyanp @etod A1at gnables SeliveVeoT e wEpounds to the
pafeCcﬁrmt:tlcmf Thes: petpodsahdiie)orsl asutde intréd@iogénal I‘&Bltbsbyarenteral injection

Sé{!?l{{%ﬁrgn apglio"f}? gxb{::@ L(I)s;ﬁrgr%renﬁ%cs%ai'thlrar\]/%c%IaF Iﬁ)ﬁ gfusnon) topical, and
f selabadnigsisiet ocol nmay be used to assess the potential

| nh' bi Theoé}n&fnt Gfr tﬁé‘\%&lvﬁ %hﬁéund'a@ﬁxﬁﬁ%@éﬂe@ﬂﬂ'b@%ﬁ@rﬂeﬁt ér‘ptrhe subject
ered

t ora
059w 5o B SR b Ko Ehefenuruiar colen hisiaer et anc
uhe dudgmenttnd theethvesstieing physicepatewedesi argeffe&t'ﬁ/efcbsmel iatiri thesange of
aélﬂ)uf @0@’9{%‘3&56@11"'16(7)' rﬁg ‘E)anltg{ %dy%%@bér da@ﬁ?@%%ﬂ/ éb%ut 1 to about 35

ransferred
e'aﬁ&’/a?ye RSO Riidetisex FY @&meraﬁ% th'w'daﬁm@m ke 0.05 to
amount ghby,Sefer@al mbout ®.2/ @habolite2.5 g/dajieih sahtketistatcdsh@osage levels

tbgpcﬁv thglﬂﬁvef ﬁﬁ%fttﬁéqé;orte g%rlngy bé r%or%%gnca%f?(g%tem%ﬁ lﬁ other cases

probe soni cator unt I vious particu

g é%%{rdé’ﬁ%s Y B EMSI9UREL BN TS EoaheETdside effect, provided that

StucPrargess toseCadtehitst diddaid sévirareinbiegbsed for adi@BRVtion throughout the
rowave oven set for 3 minutes on high 20 power. The

apgroprl ate anount of Gelucire is added to dei oni zed

wat er t§ aeherRosweyndananist geplisgpscosrte Belany P eay Braye ¢ne or more

[uitied WAti-folof Ealands %b@@h@le@ﬁ&s@tsle@ctﬁ@ f6ESer Safh pfeu nitdtf inhibitors,

d
32 BB eERaA0 hUREC AAE P ROk NET Koot ano
W'OFB]O%@MCQHB%W&W@BSMM K36 62 3Fjluanurdeil ocytesiteh enabinoside and
cHyaekurda 6k, q6r &Eﬁfle( bIRC oMk rﬂ)@é’ﬂérre*a':ﬁ-n;eté)ght@é}éi@&ly&d iR¥dropean

%loﬂ% : ‘}?BLﬁ’\a/b $‘ﬂe é%@nﬂ’x—? %?r (P ﬁ%‘?%%?‘@@r%aﬁaﬁygﬁ@fﬁggmazolm 6-

ofmeting-Noethalbminbladthendyl i-ahdamidn cid] groatre fadta@atirgbitor; t &ell cycle
n'ﬂ@mt@%”ﬁ’r@éﬂ:‘éia?tmegan? Q@uc@r%?eer}érg Fvﬁpéﬁm Q{g& %[eﬁﬁp&gggnzymes for

gntation an hen once
&%@pe SR s?é@éﬁf'ﬁma}fye%\ff?re?xw aHostrPgns sapfl eI NolvadexTM
dfeenogiten) i br,cdo, @mthpteheantvasmgbrar | 2l SBONg&HIEN € (4'-cyano-3-(4-

rfﬁ%ﬁﬂ'?eqyls&%oxg)ez ﬁﬁ?&g?l rﬁ&%etﬁﬂtﬁr'o%&m% p?‘spt:o%am%]e(; Such conjoint

round Wt
S%rea’cment may be achleved by way of simultaneous, sequential or separate dosing of the

individual components of the treatment.

The pharmaceutical composition may, for example, be in a form suitable for oral
administration as a tablet, capsule, pill, powder, sustained release formulations, solution, and
suspension, for parenteral injection as a sterile solution, suspension or emulsion, for topical
administration as an ointment or cream or for rectal administration as a suppository. The
pharmaceutical composition may be in unit dosage forms suitable for single administration of

precise dosages. The pharmaceutical composition will include a conventional pharmaceutical
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centrifuged for 10 m nutes at 14,000 RPM One hundred
mcroliters of sanple is renoved and placed into a

w@eeonabi3of | at - bott om Fal con pl ate from BD Bi oSPCEIR2007/001125

Bedford, MA. One hundred mdcroliters of TMB substrate

‘(SureBlue TMB M crowel | peroxi dase substrate, KPL

Gaithersburg, MD) is added to all wells and allowed to

i ncubate for 5 mnutes. Fifty 35 microliters of Stop
solution (1 NH2SO4) is added to all wells and
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af’gxw’f?sgatmasd%ageo|f%m¥ RFR Y fB?S%%?Cﬂ%Ede@pgﬁ {ORiiorfy Tnerapeuti
Xohtaritd) @ n (& dsn-o86LhyLiasy biet Gmend2Q01§.0r exanpl e t hose
sel eCtI-eo(r‘I tJb'f ngorrﬁg(%P%Jnﬁmg %Egée' ff\e'dm&' nbéytr%k%'up frf091r1 weight %

exanpl e Vi D exanple
dp s‘SDmfea&m % °fct8? §BFAIR A awaa tye%'v g’ﬁﬁ‘o% wﬁ'ahﬁ @eo 60 weight % of the
ajthge@irabialddtiesh tof the deyArpies @néﬂalw()édmw‘raéIdﬁs;ntegydrmﬁmelples of

q S%-R('qu}g? Is dlr?cluaeas dn%dr {%Méoé ? %1ate od 5% E&I Q«QIEIOQJ calcium

erre I -ne
p@f@mm%@cpl@gﬂse Cmowme@ggggurgugﬁsp@gldone polyvmylpyrrohdone methyl

I\J:e(lLﬁosfeNTr{lcﬁcxﬁ‘ysﬁalIIiﬂ}z! deficde m@%&yélkﬂs@é@tqiéd l’l@ar@kypfbp@ Sulose, starch,
g[f'r%%ﬁa{l}%lf%ﬂ:%rrc Iaﬂﬁlsgﬂr{g%gm@f& E Iiy) th% gsnrll{tt?:gargr]]tcwn corr(ljprlse from 1
weight % to 25 weight %, preferably from 5 weight % to 20 weight % of the dosage form.
Binders are generally used to impart cohesive qualities to a tablet formulation.
Suitable binders include microcrystalline cellulose, gelatin, sugars, polyethylene giycol,
natural and synthetic gums, polyvinylpyrrolidone, pregelatinised starch, hydroxypropyl
cellulose and hydroxypropyl methylcellulose. Tablets may also contain diluents, such as
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inhibitors; intercalating antibiotics, for exanple
adrianycin and bl eonycin; enzynes, for exanple

woO pa0en183pon; and anti-hornones, for exanple  PCT/IB2007/001125

anti-estrogens such as Nol vadexTM (tanoxifen) or, for
exanpl e anti -androgens such as Casodex (4' -cyano -(4-
fl uorophenylsu | ph onyl)-2-hyd
roxy-2-nethyl-3"-trifluoronmethyl) prop ionanilide).
Such conjoint 30 treatnment nay be achi eved by way of

S{éc,gﬁélet(ﬁ‘m’aﬁ&h’/énates %ﬂ‘d?—ﬁﬁéd&ho%y&@t@%r&@@rod@&h&EheCm(eﬁ RRinnitol, xylitol,
i ndi vid

R TP E ot Bl e 5 LA basisafmphosphte
fdiwmnagui t abl e for oral admnistration as a tabl et,
capsul gy tln%jy 2IBS WRhally deﬁbfi’éenﬁﬁfaéeela&ﬁé %Pér@sr UL Sd¥Rum lauryl

sol uti on, suspensi on, arenteral in ectl on as
Sulte ang @oeareate 6, a"é’u@ﬁ@ﬁ%ﬁb‘iﬁ‘ silicon| digxie, andoiple. When present,
tsQPhdeadctidb agehts miag cb@prise rfroas 0.arweldh 41N 6 vaeight e afrthertablet, and
for re R The

?%arnrtrsar%%?% nRK Rl 5%;@,9{% %1 Beifit PBRhS B T for
sui tabflaélefSoﬁ'S@mgwe“ya@Crﬁf% WF'%?I“FSoﬁUVGf as faghesin stearate, calcium

ARSAIE &_ché?éérd&b adoﬂ'ﬂﬁ*neﬁédrﬂ dmAaspasl iixtiesvéfl rhagnegiini dagte with
%oe%}llr?w I 3%&}{5’8%[?[2 rtr)ﬁ%egt e%grlal W%mnglgg /fr%r§20?’957weiﬂr3 "/5 to 10 weight %,

roor excrpi ent
amﬁweﬂmﬁom@&ommmqobéwﬂwt%m@ﬁﬁab&ﬁ as an active

| ngr ecthgert pos]sl'lble it didn@Nincludle MRAN-okieid) debidik4MeS, flavouring agents,
medi ci nal or rmpceuti cal agents, carriers,
e iR

GG aves and BEHPYLRSy parenteral adninistration
f or ns Hxambladgalsets odritamsp rabsut SPBEID frsm@bow d iweight % to about 90
GRIERPY et Rroftt bl (fw%%‘l‘l‘ ﬁ?%%b&ﬁ'&ﬁwegﬂﬁ% de&Hnt %ﬁfﬁ%@t 2 weight %

saéﬁc?@%gg@%gmo? oo erd T BBt 14 SO 10 weign %

desicared. Sui t abl e pharmaceutical carriers include

i nert 'I%'b’el"@ﬁﬁd% rﬁé/ I:fé éoh%fe%sedl"@tre&#p@% rMI@F {oofUr$n tan%%a'ﬁéb%t blends

sol vent I ca
e HPHiRN, ofcbdﬁﬁ»ﬂamya?a%rn@twem 8P wel-n{iedr @ﬁit groByIaiRd gt congealed, or

fdxaRb ibRfbFe tablefliElg e fRAGbRIURBSEMAaY dorhite lonk ©r mbkedayers and may
%Eggqgg%s%ggqt? ﬁrﬁaﬁ‘é?@ntbe efaapsxlagﬁvadm nistered orally.

nvolrve swal | ow ng, so
t hat tThe ferowiatiomdf @hlf‘—@rls dispusseshist Phsrmecestiqah Rpsage dwems: Tablets,

a\fb@ﬁ olSy D UGHRIman dnly r!lgl%hm?rp(fMa%éEIbéHRIMﬂbw&dm ogs).r at i on
nters e

f r om Itfﬁgst h%{'%orgp_fgfpﬁf?{ Elllfp%ln(g VgtﬁrlraaéUJse ?r%:(yplc pcliable waéeYSOIuble
a wiateir-sweltablie dimin ifile Hesdge foohs dhicts evay be adridly élﬁsplwqgcm ngpicoadhesive

Séﬁﬁ‘iﬁ@lly%éﬁﬁn?ega tlBbSof rsrRlla loeffllrlﬂffé% Weﬁ% binder, a solvent, a

contalnln
s aRof daciiset st PR e, E B b g oo, sovent
oflss; cofrpertenth o pmrfsm@tmmsag@rfbm msre thignl ams functionul es:

spr aysl- he 3 hpBHEE %\l EIQ Qd,ﬁgf bd Q/vé?étsﬁlnﬁlé orLih§Biliofe. A water-soluble

fornul ati Onsf}al ncl U suspensi ons sol U%l ons, ge E
CAREPBITEHTRIGSY SSTRSSS (Tl WA S SPaPIBE e FSFGYyRIgRIIY dom 20 weight
f% |td Ry \Belgl’ﬂi %; of the 8slutban dsscp Bl lcoPpduiEs may tanprisk arypEaesr proportion

W coﬁ]%osat nnt ?xgalig%grté) 8y RE gﬁ%) EPJ’»Q%I&% lﬂhﬁﬁﬁ)eg/a{ﬂg fampound of

pIca
e‘omiedlmay@@ury@f'—ngrln@ﬁ@ulgw@@late hepdpyl ene gl ycol ,
met hylgelinktPsRg polymar mal Beaddleieaiflom @ﬂﬂal%@s@kharides, proteins, or
synthetic hydrocolloids and is typically present in the range 0.01 to 99 weight %, more

typically in the range 30 to 80 weight %.



nore enul si fying agents and/ or suspendi ng agents.
Liquid formul ati ons nmay al so be prepared by the

wo e@ons3nT uti on of a solid, for exanple, fromPBCHFENEV101125
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The conpounds of the invent/zon may al so be used in
fast-dissolving, fast- disintegrating dosage forns
such as those described ' in Expert Opinion in
Therapeutic 25 Patents, 11 (6), 981-986, by Liang and
Chen (2001). For tablet dosage forns, depending on

dOSE‘ tOweer %b@)l@%rdﬂﬂiﬁ% HEude SHLokidkets IkHiordhts tf%v&plngs and flavour

e hsob Tty STy B il 2o LB bt rsoents (g
ails)tenmifients, hutkingchgens, antifrlaming agenis saffdciantscamt aste-@asking agents.

di si nt @%@fﬂtaccm Iv\)ﬁhc' th%flnvemoﬁ'a@ @&Eaﬁ\?bﬁegb lbv g@aporatlve drying of
sodlun1starch %ﬁ%%?@ate sodl um car box

célin aguses fims @a@ﬁ?'%?(i?%tnﬁwp%’étl qr@%egeThrs may be done in a
C doggavendritamel, gpidallyra combinepeated iyer, or by freeze-drying or vacuuming.

p0| yvi %Xlkdo%{ngﬁétlbg@ﬁfprarsanmﬁgt atiGt lnl gkgﬁeﬁmula ed to {'r%raediate and/or

m crocrystalline ce St
hy@AEsy ﬁ?[%WI Maslifled | rslsase éqr@p@vpns p@lwewstawq séudstained-, pulsed-,
3baft©hbdart@}ga@dianﬂpradr@hmaa @lea@%ner ally, t heo oo 25
t Ld.se .0 .
S gt SHeBBimetnel iR IRt B he lfbBEtns feuiafiforye pescrives
t eUad¥stage NDo P06, B4 Retals af ethge Aétebie| rglessretchrplagispasuth as high
%@ﬁt:?éyblbl@péﬁél@{s' édde§sn‘icf?ic a‘hnﬁ Q:QJatr@& pgﬁélgylaﬁet Logﬁet: éou?\é in Pharmaceut/cal
abl e clude mc

odritres Sl eSehareRryrn et gIGBOF. The e i cpenisagun t achiove
sywmlmdlrdea}armdesgmeym Wl 004862498. | done, pregel atini sed
st ar chyeyey &)bye‘%m'%%\}ano&%hgﬁ“ag |c§@&n{§% {093(\)0@{ é;?ﬁ/elgific amounts of

nethglcellulo so con :

o % ACTE SomPayES SisTPAB 250 reCopPRIBD0 7158 £iast n i ari.For example,
| sext Bsreingtows dingdisataticals Peiages) riad Frobhdingdcabgany, Easter, PA., 15"
aEEMﬁ{%ﬁ% and the like), mannitol, xylitol, dextrose,
sucrose gorbltol n1crocrystalllne ceIIquse starch

and di BisPRMPles and erepRelipsarrevideddiela firther ifsispte tand pigmplify the
atashtpoOidsi of frel ﬂryseﬂﬂﬂ@émlﬁeam&tﬂ&& dﬂ@fdpé(ﬁgaﬂﬁlﬁ%&npo%bl@ It is to be

aﬁ C%%%OH rfﬂalt g}% ope é” tﬁ regen(ta inv gigrp I%a?[‘?rglle t|n W}éway Qy the scope of

ants su D1 CORdr OXT
pWé§$ﬁwm9e&m%*ﬁ@éda@@@v@magents may conprise fromOo.2

wei ght inS6nt@h Eas\ﬂerhébh&es%@é tol Jb@m&ﬁ&' £omiiion of é&‘@é‘&ﬁnpounds for
B BB Puirb S s o e edtbion. ddnvinis tesoone o

albe pergariSivientiont thatrtab ey moed phaﬂnacestcaaccam@,smmsn at least one of which
Sécﬂ%ﬁr@ta%onﬁé&md%rb&oﬁﬁﬁyé th%H@fn@én%on I‘\f"r‘)rc'beoéombmed in the

at
R h e e ey p@tﬁé’fcir%o?ﬁ'eo""r%é wei ght % Lo 10
wei ght THs theridf efr tibl pventiomcOnfrisaeitgbitor Ynbre Separitey Pharfifaceutical
oéon“FpBﬁtlothkgt Rlast tgel'b? (Nhﬂﬁ’%&tak«? ol gf%r?‘nu G 498 rdance with the

anti -oxi dants, col ourant #ﬁab ring i
pPeEgEen, afeq %@*Sé?foseta%fgf@u rﬂa@ns ﬁ@d a@@nﬂsglonﬁl@msmwntamer divided
ttainleeorsmmutfal packdl. Aroex@bplator 8QH00itUg thefraramaransit patl used for the

V\ﬂc%ﬁng%‘? {agleép&ldgulgsoand the like.

The kit of the invention is particularly suitable for administering different dosage
forms, for example, oral and parenteral, for administering the separate compositions at
different dosage intervals, or for titrating the separate compositions against one another. To
assist compliance, the kit typically comprises directions for administration and may be
provided with a so-called memory aid.



15 wei ght % binder, from about O weight %to about 85
wei ght % diluent, from about 2 weight % to about 10

wowedoghs23es di si nt egrant, and from about 0.25 weP@MB2ROT@1125
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about 10 weight % |lubricans. Tablet blends nmay be
conpressed directly or by roller to formtablets.

Tabl et blends or portions of blends may alternatively
be wet-, dry-, or nelt-granul ated, nelt congeal ed, or
20 extruded before tabletting. The final formul ation

may CONRé bﬁe&nm&arﬂrpré@fe&;ohﬁmmaeoambmtherhms&%taﬁﬂ e@([empllfy the
uncoat e or nul

oPSTRTER e PRbeck SRR oy BRERIR aliPer S ShReuts. Hlematve
Foutes: wilT @b leasily discerfoble to, prawiitiddersLin diteefiadarit iariol ba understood that the

Lacdpaed tﬁ(MBFe%‘@At u%lﬁ{f&lr ' M"N’m\rfé’d b 2P R8Y by@@%b‘%bbfethe following

or al fllrrs r|nar%$/ use aret
pFXanmies %ﬁtpéerpa%‘?’lﬁbl“éthei@'%lng \RERRes RGeS e tarﬁ"PQ'ef ?']“’ﬁ% center,
d oslegyeottienwiss natéd, ekistrea\a rbeentiapixtlrg. THoss mloletuigs With two or more chiral

?g(?r@& h@rﬁés\é t?@PQe tnYJRe'dC @l( Ety o{ %n}?:l(:érﬁlg r@xtﬁ%ngp Hggter%t)mers Those

mfornn
s Blolpeiies Wi geRTIREE Samers. ‘é{g?ﬁﬁ a@eweﬁesr@ied %'Séﬁ%m%repf igpmers (e.g.
eowhrand). Sigle EnaviicterstibytersBiérb/isoMersafsHe odtilhed by OhtiIYb known to .

S @e&ﬂ@%ﬂﬁn%r? of the fornulation nmay perform nore
an one function. The conpound of fornmula | nmay be

vvat er-sol ubl e or insol ubl e. G&nerat er-sol uble 30
conpoumﬁie wdw'rcgaéth l@@ﬁ?érpbﬁ&% éoré%% browaé @be %omqa%pskm in the art

Bl ERPsgeuBr e qetBeeRicptow 8 gaman o fanmosiipbn AR rges cisimec
C berpin ieemadegind avatyatqul apbare intandeditb be perelyerpogary iobihe invention and
t ¥RineathieYdedRo firfit tﬁ@ sk gmha%h@fmvtahgrﬁ o &Sthelr mventlon Unless

Al

RS b iRt oSpl BB Y KOBEAYE! PSP a8 g weignt of
pthk yorepositay, térepesalre e eC br e anatiant & rogrn Eéj\ﬁaafémhé (oS C) and

p rggs%k?? at o(?rnear?éﬁnc%?mér{eh & %mlgz}/c?al %%g¥t§wgé gﬁlzed wﬁ-{oug}urther

ran
rrwr@catw G igna| flashtceramsiagEPBDWe B \e] Qo @eME0-400 mesh)
ZMHX&SE&Q]M@GWOE)W%W p@&&ﬂ-@%andﬂ%ngﬁéﬁﬁ cm&ﬁ&béﬂaﬁhy was also

redi ent s d u
PR PR iy PRuEtromBiaRBiapersgp BB prpteon comyon
salllqe\@alr (y5-48Q uiilimprierpgckeg satrisiges; Gelticla Gearg dlass Spectra were recorded

C&T SOLVLRERe PARAHBDED, ufizng Lhen@EE lohi80h ?amrﬁéﬂ d&h)18r a Fisons (or
Ty R A T

| mixereg of@netaniteletwafsr.c AMR\sppetep@recbtdiyedarsap arlmity iInevalygriangt00 or
o§00 l\%—lg nhlgss%ém%mglbétéﬂs C@\Qrﬂlfcg(ihﬂggl‘% r@pgﬂgcﬂn%g t€per million (ppm)

backi n
iR 9'89 é?PS@FtSMﬁh@ﬁZ ('t*g)pﬁ\'b%ﬂnra\ﬁuefue EAFBNCHB et Hhder a nitrogen
daztmeSphemrfomweheeaeearﬂng/magmtze yields.uQofcegtrati&®lnivdcuo means that a
f ' j. | ion may be fornul ated
¢ SIS Bhorafurolre Bl pRE S B, 21 D2Y Pait e |
r el eas®Preyiaiensatativhscetalel (RieAde tefspbyirofure T h egimethyiformamide
p(lj]iMF@d-tetrablﬁﬂé}ﬁrhﬂhdlrﬁdﬂuon@@r(gBA@d ﬂnﬂ ﬁ’ﬁrﬁ%@d’c@ﬁ%’?ﬂ1 1d|hydro- , 2-

rtﬁén%gg‘o?(bl 31@ H?Hr# f[?ésg I\Wgrgrl] fr!aae %nr fperlo a@?ﬁb@& hancl)l O(I'IQ/F'eOI-IS)r ethanol

E e inventi
EtOH) ethyl (Et), acetyl (Ac), methy! (Me), and butyl (Bu).

Detailed analytical and preparative HPLC chromatography methods referred to in the
preparations and examples below are outlined as follows:

Analytical HPLC method 1, 2 and 3: Gilson HPLC equipped with a diode array
detector and a MetaChem Polaris 5 um C18-A 20 x 2.0mm column; peak detection reported
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in US Patent No. 6,106,864. Details of other suitable
rel ease technol ogi es such as high energy dispersions

w@p@7032301 i ¢ and coated particles are to be fopemIB2007/001125

Phar maceuti cal Technol ogy 7@n-1ine, 25(2), 1-14, by
Verma et al (2001). The use of chewing gumto achieve
controlled release is described in WO 00/35298. 15
Met hods of preparing various pharnmaceuti cal
conpositions with a specific amunts of an active

G W%télﬁtﬁeﬁéﬂ@%om@tbgr‘éﬂn' éndbzaoamp%wlungmo sbIVeds &: water with 2%
nt see

%}léi%\tlf’?fﬁ'gee?ﬂdl oty % %Eﬂm% ﬁ%(g Ssof\a, gaﬁs%‘]lt g Hwtﬁ%%'&%%r?rﬁc Scid; flow rate at

Basit/min. PA. 15t h Edition (1975). The exanpl es and
pr epaf@tﬁ&“ﬁgr@!&@hﬂ §% 8 Bk Q¥ BN @ minltd, U§r¥1;§ ah & 0% solvent B at

exe ounds of t e entjon

2P 'WE'ﬂtﬁ%éanéf 108/%%% ?na miss: ?ﬁs’ﬂ’ﬁsﬁ{?&e”i’ 3 Pié fymi“k&te%e

under i@l 2 heidieht 6%sto@oes edlvenhB ipri@Senitutes:vemip upro B8% at 2.5
%F\ut(le%, Thé Sﬁad Thodt¥ o185 Ahuted® taﬁé’c%o%fa uﬁtnh@ 2@ iU A% back to
exanpl’ es a parations. |Inasmuch as It

&é’sﬁlﬂh‘bﬁé‘i'w@sadm ni ster a conbination of act | ve

Conpotmaﬁod MélBod § QFadieBix 8P E0% saIvelit B utlir Posiautes, rempabito go% at 2.0
é%%sc UP & ?gl’/ﬁ%%es %ut%o%géllto%% B étt3 155T W{tta?' n the

or nore
phar naﬁmlMatA:lEL@ompYﬂsﬁ.ﬂr drwietta?aqk@rggpsq),qagulgqed\,\mtrbﬁ: diode array

CRIRF B &1 &Q{mﬁm@émé& FRfekdd @@BQ—Eypest( J&bh.tnhe pédk\t%w‘cll@ﬁeported at
nveni en

I
B 0P T Fevachal e et Wiy SfanirB b { Bockl boid butter (0.2
'Il\l'h)usol\tehEB leicetonifrilet ﬂmvnatwéﬂmummcorrpr ises two or nore
separ %&h%rm Ufod féqloo%cmﬁp@ﬁ"hﬁu’cé%%ld A4100% 8Fbr ONRINAfes.

x‘llt ﬁht—copt al ﬂsl ; CO!!ﬁDlOPU%%S %%QHL%‘ reqlg' n ?Ct% %?ers 996 diode

raa’e;aldutemgarsamdj SeoeRD @5 i dvieporstjve slighh seﬂte&ng:@ateatpnewaters ZQ mass

¥¢1r%ﬁ1%f(ep%m aew%tgrrs %Hﬁ;.é}gd:g@b' x BRGK  bumAN F%él@ﬂ&la&uﬁﬁ’fls usually

1 ster pack used for
H&Qﬂ(tﬁﬁ 1mt@tab;ptepgty|cgrpg\atog@55qﬂd@§0 BRgVavRigngth;isalvent i\, wgiep containing
afo1eh eiflusrusatic adid,i ssivpars: i scetbatrileycantsirtirgbd.@1% dflucroacetic acid; flow
admapé 8t q_/mlng di f f er ent dosage forns, for exanpl e

SF&P 4 paPenteraI for admnisteri ngoﬁt he separa

conpomgra@'em’\%"/ﬂﬁ\f&"@?‘e"ﬁmp(ﬂ%g’é@eg £dp §§I‘§nUt%Pr hP‘Sr”‘t 100%
td fof &b infdaitdshe Separ at e corrp03| tions against one

th f I
conpr T aeRatve 3 EomeRi shilify, HELE dblibald & dot ey aetector
pEnd\a \Yeigrsndinmelryso Extgld @@cm@ r1y9 >9$Qjmquo 330059 mgggqu detection

PQJJ&@%%M 910211@%51 wazaleﬁdme sem&ml @ﬁtexa\mdw L) amsratue @A 0.1% formic

oy URaLD e bR BDint o arf B AR ET e Yg i

pr&paral prgpaeive HPbBREdRdsTeiddser esupiyen lineer b te §% i 1o/ 108% B over
eag 110325%&&‘ YpBi8 gFa‘aleﬁtrrﬁ&ﬁdots'mﬁm %rngrrbvﬁbrtgrb%leﬁ! vﬁh&w blistomized

is to be understoo cﬂf rese p
i nventsgnetaodssamiiar i thesg %kﬂeda'ﬂy}‘e\étyarﬁys? gr p?@me’un S
the follow ng 5 exanpl es Bregagtiepdrations. In the

foll owi ng exanpl es nol ecules wt h_/SI ngl e chiral
center, 0

o:<>—§

O

1A. 3-Oxo-cyclobutanecarboxylic acid ethyl ester

A solution of 3-oxo-cyclobutanecarboxylic acid (6.0 g, 52.4 mmol; J. Org. Chem. 1988
53, 3841-3843), triethylorthoacetate (28.8 mL, 157 mmol) and toluene (120 mL) was heated




unl ess otherw se noted, exist as a racem ¢ m xture.
Those nol ecules with two or nore chiral centers,

wanoeas230t herwi se noted, exist as a raceni ¢ m RETIBR0@H001125
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di astereoners. Those nolecsles with geonetric

i sonmers, unless otherw se noted, exist as a m xture of
isoners (e.g. cis/trans). Single

enanti oner s/ di ast ereoners/i soners may be obtai ned by
nmet hods known to 10 those skilled in the art. General

Tstei b hw mgrsewewéa%ﬁorﬁh&tuwag‘ &oleh 16 %oﬁﬁteﬁ@er@fu@é’érﬁﬁquenched

S ar
LA oSk R AR G- b crde bRt oD S DO AR o saturated
aNaH@@d hodwrine| diigvieNa 3}, diterediiced wearmbenteatell @viaacuatoeprpvide the title
a&%p%ﬁﬁd @rgtgggg‘%gieqq?apgn furely exenplary of the

|nventi e not |ntended tolimt the scope
of whatH NMB (#30diAz BMSQ-dgék 2P (hSHL RS0Hm Pllehi4 bm2H).

Unl ess indicated otherw se, /percent i s percent by

wei ght given the conponent e total weight of

t he conposition, tenperaturaq n Cor is at anbient
or room tenperature (20-25 and pressure is at or
near atnospheric. L reagents were utilized

wi t hout further nverhiomal flash

chr omat ogr aphy was ied out i ca gel (230-400
nmesh) 20 and executed under nitroge® or air pressure
condi tions. Flash chromat ography was”al so carried out

:ngcgg ea@cmmnzﬁbramc&amwmda@@mb)éc.@@@gre@tews (Tel edyne
oo B s (030, O i st tRuharbipnce @ g0 6. 14

r weol) itk adsieddp teheniutign t6é dore- cycpa@thmcarbswg@p)i ethyl ester (0.100 g,

ug, *zdd rameuga |&éﬂld/'ﬁ-¢lﬂ$ 2?.‘ ‘t: @@rqé gﬁrearat i temberatu#%' §9%ours and

(o
e ERR i (oRpe T PG SHCuR e, Dbt b g agmethane, washed wit
nwvatén saurafed AzeltCOr iabd bring/ dvizt éa.SOINFRNE percdentzatedeineracuo to give crude

OIQ’F&UCP %rﬂédnﬁrg b iadh 5B%n4a{2>géé9%@lf :be?‘q o 4%9 FRacmi ¥ Brovided the

rtélﬁgg‘%%‘g‘”szor Wﬂfgé%ép"jﬂi‘q 1 F’%Fﬁa’(%ﬁ‘ﬁ’;) as aﬁ%l‘dcoupl i ng
const amt sMRJ400 MHA @,0D[ §2.22 étﬁéﬂl) 708 ¢nd\ G QR0 (rnf;a_el; I20M0m, 1H),
[ r.o (e} ni ence
WP AT Ry e R 5 DT TR e B P

that a rotary evapfat or-tnder reduced essure was

used. 30 Abbreviations: t OAc) ,
tetrahydrofuran (THF), di nf mam de  ( DVF),
t et rabut yl anmoni um fl uori de ( TBAF 1, 1,

1-tris(acetyl oxy)-1, 1-dihydro-1, 0’2 benzi odoxol - 3-(1
H) - one é Dess Mar t inr eagent per.i odi nane) , t hanol

(NEG")1 . ic agi | ro e
met hy| Pd/0/&) Q% anavt,ousoy 4, (IBUn)wmolD&taalabemﬂ tareasopttioc af 3-divenzylamino-

pﬁ@lgﬂft%bé(rﬁoglj -Seid She E@%PQ roaigibgg%g&ﬁ%&ahﬁf(%é ﬁ\‘ﬁ?tﬁ%&ér 5.0 mL)

rati ons exa elow are outll .
aRNdfasey 'Coﬁ\%d (%Par”;'rt BLAIMMgdL i " &lpker battleyn dhe reagfiqnggiyture was
Hiedsureay it pe@sww;mmzaandla@mcaétrrayn tehietilire fora2Chodrs. The reaction

r A 20 % 0 ob)- : ;
JEhBE R LAl ard o WiRs 588 Da e i ARS8 Bisy i e was
7iaken up in ethanol (2.0 mL) and HCI (2 M in diethyl ether, 0.77 mL) was added. The slurry

was filtered to provide a crude solid (0.30 g). The solid was recrystallized from isopropyl
alcohol (4.0 mL) to provide the title compound (0.100 g, 45% yield).

'"H NMR (400 MHz, CD,0D) § 1.23 (t, 3H), 2.31 (m, 2H), 2.57 (m, 2H), 3.03 (m, 1H),
4.12 (q, 2H); ESI-MS: 144 (MH"),



usually in total intensity chromatogram and 210 nm
wavel engt h; solvent A: water with 2% acetonitrile and

wWQ201/1930Dr m ¢ acid, solvent B: acetonitril e Ww&hIER0Q5¥ 125
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formc acid; flowrate at 76 nL/mn. Method I

gradient: 5%to 20% solvent Bin 1 mnute, ranp up to
100% solvent B at 5 2.25 mnutes, stay at 100% B
until 2.5 mnutes, and back to 5% B at 3.75 m nutes.
Met hod 2 gradient: 5% to 20% solvent B in 1.25

m nutes, ranp up ho 50% at-%.5 mnutes, a up to
100% B at 3.25 mi h@t at 100 1l 4.25

m nutes, and back to 5%B at4,5 Afi nutes. Method 3
gradient: stay at 0% solverit B unfj\il| 1.0 m nutes, ranp
up to 20%at 2.0 10 mnutes, up 100% B at 3.5

m nutes, back to 0% B at 3.75 m nu@es Anal ytical HPLC
met hod1.

array '
Hypers ?’tD'QQBFXﬁfﬁ“O'BWUfééQCQ@PWBﬁ aP'é pﬁﬁfr‘)t' @éteat(mlxm Oéﬁé/tranS) was
3%détm>r\/\@2&|26ﬂﬂ{ bhlraﬂiﬂkm pv%par‘éﬁfyaﬂPL\M &d]hnﬂmmﬁdjéﬂéﬂhon @ 210 nM)

a@:f@% {%/élevtojf) lméx%r? g réep aa{le ﬁth%It /J ?ﬁ tﬁl% Wﬁ% at a4rate of 10 mL/min,
grhel ﬁ@mt COUI%"DG thepsteBelbting ABF: 1P Ad e, isdradrdvast conGdatBd in vacuo.
f Ohe Fesraudl BHS QﬁiaatedAWﬁH )ﬁd?@v\zt Wée@urré?t% g@us Ygittl%s% described in

2 HPLC, equi
aGEBeEl Gt BRSO 4 S VRO AN 1 o st
dbymmldef\ﬁ@tcmds ﬂﬁ(ytlemsrspous@ectrorreter and a Waters

Symet ny R (ﬂo@Mﬁz%@@ 4“1%*19 2 6%? FQG%I%CEVQ% 6'83m 11),3.04-3.00

usual |y orted

26D WA A EH): 29628AT. 20). WP Gr/20 BAHa SIEPI: 144 (MHY)
0.01%trifluoroacetic aci thregapation® B: acetonitrile
containing 0.01%trifluoroacetic ci d; flow rate at

2.0 nmL/mn; Method 5 gradient: 958 A, 5% B, ranp to 5%
A, 95%B in 3.5 mnutes, . 00% B for 0.5

m nutes. Preparative HPLC Shi madzu HPLC

equi pped with a diode arraj

U.

ectorf 25 and a Waters
Symmetry or Extera C8 co | 9 x 5000Mmor 30 x 50
nmm_  peak detection reprted usual ly at 210 nm

wavel engt h; sol vent A

0.1%formc acid, solvent B: acetonitrile with 0.1 %

f or m c2Aa&thit 4-sbioylventeatdet ween 18 to 40 nl/ m n.
Gener a+r| d%ﬂ%éﬁteﬂaféeﬁ g'E ?5 ?Wn?détwag%gggodé%\@{/ ‘t%o ér'%'&,oh 361‘ isobutyl

| i near
s?%‘é?'alac'gu(%a.geﬁ% 1 mﬂba&d W“?'PF E0rale)raivieam ¢araperaiiye.  The resulting
Whetetogeneaus Sbtiorzess hededus it ngCraat Boeksl hiaed hdudd, ‘rme eSS mixture

S\Kéé c!o%g ltd"roBrFq%fp;eIratB% Sﬁd Hﬁe‘%%héo%thsﬁxl‘ﬁoF(BB'%?.B‘ e organic layer was

Pr epar a
separated washed with saturated NaHCOj3 (1x30 mL) and brine (1x30 mL), dried (MgSQs),

filtered and concentrated in vacuo to obtain the title compound (5.59 g, 97% yield) as a clear
oil.
ESI-MS: 207.3 (MH"); HPLC R:: 2.9 minutes (HPLC method 1); HPLC purity: 95%.
0

NHNH,
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| A, 3- Oxo-cycl obut anecarboxylic acid ethyl ester A
sol ution of 3-oxo-cycl obutanecarboxylic acid (6.0 g,

wG2004/18a30f ; J. Org. Chem 1988 35 53, 3841- 38EGH/[B2007/001125

triethylorthoacetate (28.87mL, 157 mmol) and t ol uene
(120 nmL) was heated WO 2007/ 132307 PCT/1B2007/001125
75 at 110C for 5 hours. The reaction m xture was
cooled to roomtenperature and quenched with 1.0 N
HCI (120 nlL). The organi c phase was separated, washed

W th apsalidsb@libshzolNaHEd8 and brine, dried (Na2804)

L o s aacas B Al la BFH7 g B giRy %heilﬁfﬁwafnm
(s6RBorMVbizethyDNBObWberEoate 35.0 g, 2B8HMMD. BO HoMh angHgjirred; atyrgflux for 12

(Iﬂ)gsggﬁg r?aguonlm"%:ure was cooled to room temperature and filtered. The yellow solid

am no- cycl obut anecar box ci .
[WasevrEled Wi Gold vaier {ognt) @“e}’?”%){ﬁwﬁﬁg‘e @8.‘3&5950““3% 53 o, 78%
ty’dl@@@b@&l}bb/%mhydrl de (0.300 g, 1.4 mmol) were added
to a -Cxcl %
et nyt Sl Vo T g g IS QAR ER SR e purty: o5
aci d/ THF (10% 44rm) surwﬁ t ro enperature
for 72 hours and concentrated|in\ . esul ting

CO3 and brimeN dried

resi due was di ssol ved j+Rdi shed
wth water, sat .
(Na2SO4) and cong 2 n vacuo to give crude

by~f | ash chromat ography (silica,
2-091-8 \f'3d4eoxa5 Q:?ol- - |§|n&°”'pound

15 ' H W:r@dbﬂ(cmsulmgmy)et}gn[[m@gn (chloridpHfl .57 B, 9@1 (npﬁl) was added
2tbl)e\’so@ﬁic;)noof(ﬁnahIo:F)dT'l)c’o’un?c 484 (188 d [)o1mol add dichibrotetlbne B056L) at 0°C
(zwpl_,_s)tlrr c]_&)r\ﬂ ;w;&.lgb@ JP g_%?ylbenzo%n}irazdeq_yzg gE%I 03Nn§ol) %/%g added to the

CGeaotiGn ariture- foljpwledmuttrmévmlb@mjdltloo ch@i sglutierhgf trietgylemine (12.3 mL,
IW%H rﬁ&?‘h Qfchd®nBiHafe (333 théMesuIQTgmxtGﬁe m%s%@rré'ﬂ'@'raon’{\@&perature

69&:1%mﬁ%ﬁagﬁh%&&nw%%@d“@f%|e>< B epiogormeghagg (2350 mb)
el Jombirield agrgdnio| 48radtsmivgre washed witB. dater_§j50 mhyl duiee:t(Ne,SO4) and
ac%hgengrgteggz \ELUO Fh s IRy Assitih Pas? r?séacll%ggﬁgrin *H%ttrﬁalﬁél_aéébﬁe (10:1)

tiron mxtu ressurlzed_ _ p
éﬁG'Vafﬂetﬂﬁ? WP&H”dr(é’@ﬁQ’t%rfﬁé?‘@taélaéVhft%?o“ﬂQ hours. The
react i gg1-mMgTi b u@HYASPIC Rt Sratinated(HPLE ridtddriatHPLlasirity: 100%.
concentrated in vacuo. Thg resultikng residue was
taken up in ethanol (2.0 (2 Min diethyl
ether, 0.77 nL) was added. Qhry 25 was filtered
to provide a crude solid (0.30]g). The solid was
recrystallized fromisopropyl Jalcoppl (4.0 nL) to
provide the title conpound (N. g, 45%yield). "H
NVR (400 MHz, CD30OD) S 1.23 (t, 3H), 2.31 (m 2H),
2.57 (m 2H), 303(mrH)S, /

N

O )

3A. 5-Ch|oro-2-(meth\\/lsulfonvl)pvrimidine-4-carboxvlic acid

A stirred mixture of 5-chloro-2-(methylthio)pyrimidine-4-carboxylic acid (8.0 g, 39
mmol) and acetic acid (30 mL) was treated dropwise with 25% aqueous hydrogen peroxide
(11.5 mL, 85 mmol) over 1 hour and stirred at room temperature for four days. The reaction
mixture was filtered and the solid was washed with cold water (2x50 mL) and dried to afford
the title compound (5.8 g, 63% yield) as a white solid.

'H NMR (400 MHz, CDCl3) § 8.57 (s, 1H), 2.71 (s, 3H).



4.12 (g, 2H); ESi-Ms: 144 (MH+). WD 2007/ 132307
PCT/ | B2007/ 001125 76 H2N Off/ O 1 D.

wae@nd3zBeam no- cyl cobut anecar boxylic acid et hyPCEE2007/001125
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hydrochl ori de 3-Di benzyl am8no-cycl obut anecar boxylic
acid ethyl ester (m xture of cis/trans) was | oaded on
a 2 x 25 cm Chiral pak AD-H preparatory HPLC col um (UWV
detection @210 nM 5 using a 85:15 (vol:vol) mxture
of heptane: ethanol as the nobile phase at a rate of 10

mL./mn. The eluent containinglhe fpster-eluting (Rf:
19.74 mn) isonmer was conceﬂﬂra in vacuo. The

resi due was treated vvlth Pd by pr ocedur es anal ogous
to those described in n 1Cfor the

preparation of cis-3- am 0 <\cyl obut anecar boxylic acid
et hyl ester, hydr ochl @i deCt o provide the title
. ) OD) S 4.13 (q, J=0. 83

2. 62 25 gﬁor(orﬁ (nmﬂ]yylsul ngpytzrmglge-@marbgﬁyc aqé @47 t24 nym@) W3S refluxed
'anébﬂa 8 Fs2l) var theléré’ou(nM-lt) carbcEPf @padetd=ed. 2T6e Bac®A. mixture was

%gg% o Q) orn ér@aftgtare I o rl e{cl'] MESO&E%E%?%F ‘”ﬁélﬁ }:{ei]réeﬁ]in ether

i (@esut)land bﬁmizto pmanamedltle 5ormoognd (81010, A¥fp Ivipldhae ikt erapge solid.
(60 mpgghs. ARM Mﬂﬂipﬁﬁ@é HF €.8 hh6tes @HUICth&Sbd 1); HPLC purity: 100%.

het er ogeneous sol ution was heated to 115C and stirred

for 24 hours. The reaction ' X s cooled to room
tenperature and quenched wi HCl (60 mL). The

organi c | ayer was separateg shed with saturated

NaHCO3 (1x30 ni) and brN@e BO nL), dried (MgSH),

20 filtered and concentrated in vacuo to obtain the

title 3@FChioteby(imidne-2carboriie/i el d) as a clear oil.

ESl - Ngﬁ S%Q?Gngot( Metidro- Zfﬁb@ylﬁﬁlfonﬁ)pgrlgdﬁthﬁélt(ﬁs d, HBl1Gmmet) o diimethyl
ForieI0B P b bestel ppriomies A TG BG40y 8 O Sl Sance (09
Hy, direaiz inmel) moline hgaitiert mix{upe was girredgorsaneihst ﬁomwt%ddéded with cold
SR %ot Bnh BhGEL IBRCHS was washed with cold water (1x30 mL) and dried to

obtain (2.05 g, 81% yield) as a pale yellow solid.

ESI-MS: 139 (MH*).
—N N=—
Lo -
-
N \N VY Cl

3D. 5-Chloro-2-[5-(4-isobutyl-phenyl)-[1,2,4]oxadiazol-3-yll-pyrimidine
The title compound was prepared from 5-chioropyrimidine-2-carbonitrile by

procedures analogous to those described in Example 4A-4B for the preparation of 2-Chloro-5-
[5-(4-isobutylphenyl)-1,2,4-oxadiazol-3-yl]pyridine.
ESI-MS: 315.7 (MH"); HPLC Ri: 3.4 minutes (HPLC method 1); HPLC purity:

o/N\ N=—
= >\<\ }CHO
N N

100%.



solution of ethyl 4-isobutylbenzoate (5.0 g, 24.2
mmol ) and H20 and stirred at reflux for 12 hours. The

WO e@ci133n7 mi Xt ure was cool ed to room t enper at UPET/EBR007/001125
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filtered. The yellow solid7% was washed with cold
water (1x20 mL) and dried to provide the title
conpound (3.33 g, 78% vyield) as a yellow solid.
ESI-Ms: 177.1 (M#); HPLC Rf: 0.8 mnutes (HPLC nethod
1); HPLC purity: 95% N C CN"' ~e 2C

2- Chl of02%s. [45136tht\)l Q_E_Mlﬂ[@@ﬂlbid-fﬁ yB-pyrimidine-5-carbaldehyde

4- oxadr a [l d|

N, N RV Ol GBI PR 2A1S% s A n of oo 215+
(idobbigl-ghend)-D 2, Wa)ilam-yﬁrdwwdqu &2 s a1t F@W‘)oﬁmd THF (50 mL) at
684 ﬂd%ﬂ?r&ﬁfo? ?“hGur@@Mﬂ: 6 %Lﬁﬁasgadogd @cﬂ-th@@é@ctlﬁﬂﬁlxture warmed to 0°C
di chl or onet hane r1) ] % ﬁ{,f 4 agueous
ArLEEd Tar PR o THBTEHg M Bovess auroRe tthsHiitsd =a
Vs éHilee dnibitdet {16 le')%ldtstllm‘d ati mbartempdretuteofned2 tpurshelhe reaction

ﬁqu& V‘T’I%QS‘ Elgﬁdt \M%nEtg ﬁ%ssml_)uéﬂdqne QFg(aFnE 'lﬁfeh%gﬁgéﬂé?‘atédlgndg’washed

rethuvaten@xes m‘-b pled \%ﬂ? @¥35 Melyang anﬁ?m‘iafe@rfﬁéfla%ﬂ"utf’é’r‘l"@e the title
f @pddnd@4B g, 7mﬁaarascbn\manbe waiter (50 mL) and

oA VA PR ool gy rs

m.), dried (Na2804) and &mpa@tiopdt ed in vacuo. The
resul ting residue was recrystal l4zggl from

met hanol : acetone (10:1) to give thel title conpound
(2.57g9, 82%yi el d) olid. NESr-Ms: 314.1
(MH}); HPLC Rf: 3.4 thod 1); HPLC
purity: 100% 20 Pr Cl NSN 0/'-~0
3A. 5-Chl oro-2-(netkyl sul f i ne-4-carboxylic
acid A stirred m xtune of

50h|or02(rrethylth| )pyrlmdlne4carboxllc acid
(8 0 ¥ 3 tarba e nigj agickmetkyhes fAs treated

dr OPW' &%oM‘h&nhonp@/a.ﬁ&ﬂ%%ﬁrbb%m 0888 ¥5t8e(1.28, £.42 mnol), 1,1
\diimidiaZole (D.984 g, 6. oty % |red hate (AH ot ). and DMF (8.0 mL)

t‘?ﬁﬁbﬁ?@yg't LJ?‘%Z ledP-984 gr 044 gy fc QEEIEH Ure™ Was

fivdd etired @ndorhhtempebiuck fead Wwaishe twet leadioh dnivigteewas added N,O-

(é?ﬁgtggmdé%gﬁﬁ%eq{ghl%ghl&%e méﬁ ds. 52'Wﬁm5|!) fah@trréfh g%@% 15 mL, 8.28

saolid

Crmplg)ang gmgq qtsroorp tp')'lpergturplfO( 12 @cpbrs V@eﬂ?@ pfs\ﬁgl\%%ﬂuted with

- P§idridr&830ae000.026L) and washed with water 0.5N HCI and saturated NaHCOs, dried

(Na,SO,), filtered and concentrated in vacuo to afford the title compound (1.0 g, 81% yieid).
'H NMR (400 MHz, CDCl3) & 2.82 (s, 3H), 3.34 (s, 3H), 3.92 (s, 3H), 8.17 (d, 1H),
8.41 (d, 1H), 9.15 (s, 1H).

/N O
\
HO — O
4B. 6-Hydroxymethyl-nicotinic acid methy! ester
Diisobutylaluminum hydride (1.5 M solution in toluene, 9.82 mL) was added dropwise
to a solution of 6-(methoxy-methyl-carbamoyl)-nicotinic acid methyl ester (1.1 g, 4.91 mmol)
in THF (50 mL) at —78°C over 10 minutes. The reaction mixture was stirred for 2 hours at

-78°C, quenched with 5% HCl/ethanol and warmed to room temperature. The reaction

mixture was concentrated in vacuo and the resulting residue was taken up in saturated K;COs
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5- Chl or o- 2- (et hyl sul fonyl ) pvri m di ne

WG 2082307 2- (et hyl sul f onyi ) pyri m di ne- 4- car boRgT/1R2007/001125
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acid (5.7 g, 24 mol) was Befluxed in anisole (8 ni)
until the evolution of carbon di oxi de ceased. The
reaction mxture was 5 cooled to roomtenperature and
filtered. The solid was washed with |ight petrol eum
ether (1x50 nL) and dried to obtain the title

c anp extredtefi AvithOetlyl aB8Rtey(@B)| dYheasoniireld gan®ty 8AGEts SRkd dashed with
E% mt{_/lgr egj(ﬁg?s% g/Mt_g%dO% Pchﬁ:e%t 'nSMacr:nL?g e%ﬁ-l E1|5|PLngi_ r\T/veats ggg’ed to the
5£@HP &%Wrmmuéﬁ A gaoledrtp @G-t Spdiem 1OroAyersle (0286 goT.20 mmol) was
5-a6dddan eva2pdrigk Ry kieuleb&ioy hiys iahd iR 4t 36 & 30]r§|agtes Additional

| f d treate
TRk 8Lt 5 e s g vomos oo
C yempetiturg endstimgd farg HouraroThe. readtien medure ivas diited withedistBomethane
stiso &) f QbsRAOWRE WG BRd %Et%%tedd 'NIaHb@ ‘Aﬁéoh éﬁé’ SS\RA {itered and

i ltered.
CSYB(H’OW&F&P y(eaf&%yﬁ’f?xy}“egwh“ ?ﬂ"P'%@Cléd“etMteaﬁeh Q40008 497% eld) as a
Ysglidel d) as a pal e ye||OMISO|Id 15 ESI- M5 139 (MH).
5 cnl or' DI 00 HECERCEL? o850 48 @ 210, 794 (6 11, 829 (@ 24)
43484 &didzol - 3-yl | -pyrim dine The title conpound was
prepared from 5-chl orogyrim -2-cagponitrile by
procedur es anal ogous t ifed in Exanpl e
4A-4B for the preparati oro-5- 20 .
[ 5- (4-i sobutyl phenyl )HQ, 2, 4- i azol - 3-yl ] pyri di ne.
ESI-NBM3% d%mrNHﬁFm&#ﬂé%Jﬁ 3 4 m nutes (HPLC met hod

N CHO WD 2007/ 132307
PCT/ | Bﬁﬁ@& @i%zhgdroxymethyl mcotmlc acid methyl ester (0.400 g, 2.38 mmol) in 1.0

N NaOH (25.0 mL) and methanol (10.0 mL) was heated at 80°C for 1 hour. The reaction
mixture was cooled to room temperature and the pH was adjusted to 7.0 with 1.0 N HCI. The

reaction mixture was concentrated in vacuo and the resulting salt was slurried in DMF and

filtered to provide the title compound.
ESI-MS: 154 (MH").

@) — OH
/
i O N
2/N

4D. O-(6-Hyroxymethyl-nicotinyl)-N-Hydroxy-4-isobutyl-benzamidine

1,1-Carbonyldiimidizole (0.385 g, 2.38 mmol) and triethylamine (0.660 mL, 8.94
mmol) was added to a solution of 6-hydroxymethyl-nicotinic acid (0.365 g, 2.38 mmol) and
DMF (25.0 mL) and stirred at room temperature for 30 minutes. N-Hydroxy-4-isobutyl-
benzamidine (0.457 g, 2.38 mmol) was added to the reaction mixture and stirring continued at
room temperature for 12 hours. The reaction mixture was diluted with ethyl acetate (125.0




79 3E. 2-(5-(4-1sobutdl-phenyl)-[1 2
4] oxadi azol - 3-yl | - pyri m di ne-5- car bal dehyde

wo2eatgisbi thium ( 4.77 nL, 7.16 mmol) was addepRCT/tB2a07/001125
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sol ution of 5-chloro-2-[5-@84-

i sobutyl - phenyl)-[1, 2, 4] oxadi azol - 3-yl ] - pyri m di ne
(1.5 g, 4.77 mol) and THE (50 mM-) at -78C and
stirred for 7 hours DMF (3 nL) was added to the
reaction mxture, warnmed to OC 5 and stirred for 2

honl), swasidtewitheedtdr] e Ndrict NS SOR Sl RGH 86hcdhtFdled in vacuo to yield the
S%léjgo%d)% Oa@ldgr#se 708 %F' umo?:hl oride (15 nL) and

I 00 12 hours. The reaction
i Xt ur eHWMR @09 MHEZdCWthS B8O, 6H25!.98.0m, gl 2 3se(dpRIgRRI7e (s, 2H),

| 2y81d,WRg 722RENA F@@Sébe( ' r (3x25 n)
and brlnz Q 25 Eﬁ%5an oncentr té%1¢ﬁﬁ§acuo to
provi de the tlumg i ind (1.13 g, 76%yield) as an

orange solid. 10 ESI 09.5 (MH); HPLC Rf: 3.0
m nutes (HPLC met hodN PLG purity: 87%

Preparation 4 ON O\ =

6- ( Met hoxy- et hyl - car banoylq - nf’cot ac\d nethyl

ester A solution of pyridine-N,5-d ez

aci d-5-nethyl ester (1.0 g, 5. 52 mol ), L 15

car bonyj gi} §ia b 5 B\ riin-2-vil-methanol

1, 2-di an .

stirre B HL, }% [t wasaddpgto a solution of O-(6-

r b}&((r)(ymtmylmlootlmyl‘)ev W oxadidiecbulyl-Eanzekhiaiae Ny J7hy dy, axad &ﬁ‘ﬂdl)eand THF
hé{l@ro‘?ﬂ.r) l2Rd étﬁir%d gproérﬁ:ingperaguréfo m{)ﬂrs apd ragctlet E%(g ea\{v%ﬁ, cgluted with

r oom
fYﬁ?terl@OIQo’m‘)sandWa‘f't with gighigeeaetiiangt e wpmbined organic layers were

divashied maimbtinea tieed( (RIB,SD ) ifitdre@BSY YeasEREted i hadhal %r.f.c@ﬂ&"ﬁy flash

d .20
iorobr Rl WIRE o DT EOnClaEE Broy bR BT pumeal e, 0.7%
(Vield) &g 2 sghd. %y. eld). 1H NVR (400 M, CDCI3) 5 2.82

(s, 3HH NARI40(@kiz, %IBGIS)% i (dSGH)?"TDQO & 3%, 6% FH, 4.00 (s, 2H),
Bt a0 Bl e s

Di i sobutyl al um ide (1.5 Msolution in toluene
9.82 nL) was a se to a solution of

6- (et hoxy- net hyl -
ester (1.1 g, 4.91
10 m nutes. The reaction
hours at -78C, quenched and
warned to roon1tenperature The reactlon m xture was

conce te vacuo he ulti ng resi due was
t akenn4tFr §‘ 3-(4- |- i xadlazo -5-yl|-pyridine-2-carbaldehyde

A solution of {5-[5-(4-Isobutyl-phenyl)-[1 ,2,4]oxadiazol-3-yl]-pyridin-2-yl}-methanol
(0.050 g, 0.161 mmol), Dess Martin reagent (0.3 M in CH,Cl,, 0.56 mL, 0.169 mmol) and
dichloromethane (0.5 mL) was stirred at room temperature for 30 minutes. Additional Dess
Martin reagent (0.3 M in CH,Cly, 0.28 mL, 0.084 mmol) was added and continued stirring for
30 minutes. The reaction mixture was quenched with 1N NaOH (2.0 mL) and diethyl ether
(2.0 mL) and stirred vigorously for 30 minutes. The organic phase was separated, washed
with 1.0 N NaOH and brine, dried (Na,S0,), filtered and concentrated in vacuo to yield the
titte compound (0.060 g) as a crude white solid.

'H NMR (400 MHz, CDCls) 8 0.90 (d, 6H), 1.92 (m, 1H), 2.54 (d, 2h), 7.28 (d, 2H),
8.07 (d, 2H), 8.12 (d, 1H), 8.65 (d, 1H), 9.59 (s, 1H) 10.2 (s, 1H); ESI-MS: 308 (MH").

Preparation 5

) at -78C over
red for 2




WD 2007/ 132307 PCT/1B2007/001125 80 and extracted

wth ethyl acetate (2x). The conbi ned organic extracts
wowrg/13shed with brine, dried (Na2SO4), filtreEtB2aom001125

concentrated in vacuo. MeO82(15.0 nlL) was added to the

crude reaction m xture and cooled to OC. Sodi um

bor ohydride (0.280 g, 7.20 mmol) was added in two

portions to the reaction mxture and stirred at 0OC for

30 mnutes. Additional 5 sodi um borohydride (0.136 g,

3.6 mol ) was added to the Nm@action m xture, warned to

room tenperature and stirrled for 2 hours. The

Wi ;\gichloronethane
(75.0 nL), washed withMaRlt er ¥nd At urat ed NaHCOBi
dried (Na2SO4), filtered and [levapgrated to yield
6- hydr oxynet hyl - ni cotini c aci dgthyigester (0.400 g,
49% vyi el d as .a solid. 10 '"H NVMR (400 MHz, CDCI3) S
A, 9ro_ dr Dyri -’3- rbgxi mi H, 8.29 (d,
Jrictdyldnsine BSHYL, 408 GrnolHBNadRE.to a so!utionf of 6-chloronicotinonitrile
6 rJovds B¢y ek dMd Ll I, tjon o
N Ty TR YRR ol (380 H 41aRon gy gyeng! 025 mu)

6- hydr oxynet I Ni ester

5 oa stm%ﬁyr 1%¥%_rsoat 7ECN ngoﬂac(tigg _thrg)waam@olﬁ@[tqqmm temperature,
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(Q@nbhedl yitwe© (@eaimyl and th@Qfartlaly cohcBitidted il BEcuoe ki rBhilting slurry

] - ; roomtenperature a t he was
g 408 a60b iSO o GRTERRRI R S iosite el Bl B o
was cohBERRr Z&4edninyes/ L6 methwd thlPLEputityi MP%al t was
slurried in DM and filtered to providgythe gitle
conpound. ESI-Ms: 154 (MH). O - OH 20 4D.
O (6- Hyr oxynet hvl - ni yTre
mdine 1,1'- 'zo[gy 0. 2.38 nmmol)

a solution of 6- ydrbxy et hyl - _coginic acid (0.365 g,
2.38 nmol) and DM (25.0 L) aRd stirred at room
t enper 58, 2rGhidr@6-[BQ-isdbonib sy Mok ekaesdo-4-yiisalHs Y 25

benzam di 38 . [ adde e

r eact %%6%%9% 8?'@5%%8%3”% ?'?rg?l?]‘g&c%%mﬁm a? yé(?%g}ne g. 111 mmol),
t%?ﬁ?é?péﬂeﬁ‘!ybam'ﬁ? (1Pamh di# snmoprandrdighiordnagthame Xt.01Le wesstirred at room
dehpératdrewbit 15 @inbygs alﬁtﬁ@E@br@-ﬂ'-ﬁ?cﬁe%p%@tnﬁg\%éﬁb%ﬁgﬁt%hdﬁ (19.0 g, 111

e et T praclld Htis s DS A AT aampereyiRcEp 4 bous and
y‘ilt@]e@. firrewhite solid (35.0 g) was treated with TBAF (1M in THF, 159 mL, 158 mmol) and
stirred at room temperature for 12 hours. The reaction mixture was concentrated in vacuo,
taken up in H>O (1.0 L) and filtered to provide the title compound (29.6 g, 87% vyield) as a
white solid.

ESI-MS: 314.2 (MH"); HPLC R 3.6 minutes (HPLC method 1); HPLC purity:

100%.
N
I S
N
N
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5C. 5-[5-(4-Isobutylphenyl)-1,2,4-oxadiazol-3-yilpyridine-2-carbonitrile
A solution of 2-chloro-5-[5-(4-isobutyiphenyl)-1,2,4-oxadiazol-3-ylJpyridine (5.0 g, 16.0
mmol), zinc cyanide (1.13 g, 9.58 mmol), tetrakis (triphenylphosphine) palladium (0) (0.74 g,
0.64 mmol) and DMF (16 mL) was stirred at 80°C for 24 hours. The reaction mixture was
cooled to room temperature, quenched with H,O (10 mL), and extracted with EtOAG (3 x100

CN




title conpound (0.052 g, 6.7%yield) as a solid. "H
NVR (400 MHz, CDCI3) S 0.81 (d, 6H), 1.95 (m 1H),

wQ@288/16307 2H), 4.79 (s, 2H), 7.06 (d, 2H), 7.Pdr/{ER0071001125
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H, 7.45 (d, 2H), 7.60 (d, 83 H, 7.91 (s, 1 H. HOI N
N OIN 5 4E. {5-13-(4-1sobutvl-phenyl)-[1 2

4] oxadi azol - 5-yl | - pyridi n-2-vl } - met hanol

Tetrabutyl ammonium fluoride (1.0 Min THF, 3.5 nL) was
added to a solution of O (6-

h%[?*%%%ﬁﬁﬁwe@brﬁéﬂlé BMladts WefdWeHsAy witte Hﬁp@% Mo~ nQ_a RAQ P (2 x 100
O P BlesPo fleradt Aaatsn e ee Voo Bireion hg Nest.aorqragioaraphy

niskita) 28 BtaAc:tHédanésd drowidédithd Btleveatrpur(d52.80 gnd99) yield)ks a solid.
extrac t [ r n 0 [

ayer sEaars e R PREG 022 RIRGFRIREaI Lo pury
f10%%red and concentrated in vacuo. Purl fication by

flash chromatography (silica, 1:9 - 1INl

Et OAc: hexanes) provi ded the title co (0.05 g,

6.7% yield) as a NVR (400)/ivHz,] CDCI 3) S

0.91 (d, 6H, IT¥9 Y , 4.90 (s,

2H), 15 7.28 (d| 2H) H), 805(d 2H) ,

8.51 (d, 1H) 9.38 (s, 1 H); BStNMs: 310(|ka) O N
f 4 , ,

R e-2-Garhal
of {5- P@opﬂylalhmmbmtwundpmbﬁm %dl,{th_n ti_ﬂ tql]_l@nea@l,% mL) was added dropwise
i @%Q;Iol'dgl oty ¥tibslof 3544 )él)l}utfﬁh@ﬁﬁ)aﬂﬁ’h oxécﬁbz@ﬁ.@yt yrldi)nelﬁéarbonltnle

AN SR NS I O AT LR

stiisobutythlabinuro bydride o® Mesblutia ih golueB6, th ha7 ed.) addediat 9.6hadrs and 1
Eﬁﬁjf Mg Fe'aet g@%@%@twésoquéndmed Bt GdeEhdin 19[ }2(..3 (%—mLp AR fed to room

continued stirring f
rﬁeﬁxa@réglre ??Pestvféaé?ﬁ o At PR otRaRic éﬁ)/éh&'ﬁ%aew%’ gnd\jhe aqueous

Netiabk (vds Badiiell vathdsolti BaYD, (BHHED), filtb2d @narlextraated vethi CHEH (3 x 100
V] por h )
b2, ekl IR YR e RENZELAR, GB35 (NGRS, e
(msz%@qyed inf yacy@logpvisiadhectip e@PRAUBY 79 th 95%disl!) ppayprangs solid.
t he 2[56IU\i1$| @08 2nMetiNdHpIC BH093) mibutés (HRIGEmERbd @); HPLC purity:
%) "H NVR (400 MHz, CDCI3) S 0.90 (d, 6H), 1.92
°1|—|) 2.54 (d 2h), 7.28 (d, 2H), 8.07 (d, 2H),

8.12 (d, 1 H), 8.65 (d, 1Pr¢paraiion® (s, 1 H) 10.2 (s, 1
H); ESI - V5. 308 (MHH). Prglparab@m5 WO 2007/ 132307

PCT/ | B2007/ 001125 82 nf«jm
p
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B6A. 4-Oxy-pyrazine-2-carboxylic acid
Water (35 mL) was added to a solution of hydrogen peroxide (30% wi. in Hx0, 9.14
mL, 80.6 mmol) and NaW,0x2 H,0 (0.67 g, 2.0 mmol) and the reaction mixture was adjusted

to a pH = 2 with sulfuric acid (diluted with 15 mL HO). Pyrazine-2-carboxylic acid (10.0 g,
80.6 mmol) was added to the reaction mixture, stirred for 2 hours at 80°C and 12 hours at
room temperature. The reaction slurry was filtered, washed with cold H,O (35 mL) and dried
to give the title compound (8.3 g, 75%) as a white solid.

'H NMR (400 MHz, DMSO-d,) § 14.0 (br. s, 1H), 8.61-8.59 (m, 2H), 8.48 (dd, J=4.0,
1.9 Hz, 1H).
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10 5B. 2-Chloro-5-[5-(4-is

N C 5A
6- Chl or o- N - hydr oxypyri di ne- 3- car boxi m dam de

wareooetibagham ne (68 L, 498 mmoi) was added to BCT/IB2007/001125

solution of 6-chloronicotigenitrile (30.0 g, 217

mol ), hydroxyl am ne hydrochloride (33.0 g, 476 mvol)

and ethanol (325 nL) 5 and stirred for 12 hours at

75C. The reaction m xture was cooled to room

tenperature, quenched with H20 (400 niL) and the

partially concentrated in pacuocolpe resulting slurry

was filtered and dried tg p ide"the title conpound

as a crude white solid (B7.51g). HPLC Rf: 2.46 minutes

(HPLC nethod 4); HPLC puN(y*” 100% O0-- O NU-- NN

but vl ohenyl )-1 2

4- oxadi azol -3-yl I p ridine sol uti on of

4- |sobutylben20|c aC|d (19.5 ¢ 110 nmol ), PyBOP (57.6

g, 1116Bxfy-pyragine2.caiboxyic agidetnvi gslere (19 i, 111

rmrol ) qu;ad Wéh Ibommaﬁhha@ea édlut(bn loj 4:0mBp\Bhzine-Bcaribdxyliocodia (20.0 g,
}éf‘{%eEté)ﬂ AS&USm%fEP%Fﬁm (a:rédr %nrred at 80°C f?jr Izoug)s The reaction

1fm|IthenW®€I yo threarédemwétwieeanteidJﬁr %W@r@d\/\ﬁ@@tm rgr'Védthe title

aéon{p@@ma@weas% 46 @ bfdWn sb@l. hours and 15 filtered. The

white 0] a h 1.Min
THF, 1@%%@ g%gé‘”h\-ﬁ%ﬁ(?@g% ofig gl"" éf"'t}?oom
temmmuweforthmns'TNreﬂQﬁhmxuuewm
concentrated in vacuo, tgken in HO (1.0 L) and
filtered to provide the tilfl e cpnpound (29.6 g, 87%
yield) as a white solj : 314.2 (MH); HPLC
Rf: 3.6 mnutes (HPLC t hod 1); HPLC purity: 20
100% K d-efhgidster vl phenyl )-1 2

4- oxadj a'rﬁ&thre So¥ |41c9<¥ rgklﬁ?Z garﬁ@{yslmalﬁréthﬁ étéohlﬁ 'gons ég mmol),

2-chl oro-5-[5- -|so oxadi azol - % L
pijethyiarsiee (06mp, 28§ myol rﬁﬂgl a)cetle (483;%)'%3@ s(tn_rfeql @r& inutes and
QieiBy! Bymb;)hos;imhatak?» $5 it rzop;hamw \dEOssqy aizipd pathd r@détianmixiure was

(e 04 By gy Ao AP ol el g
CE6¥Rd The rasying f@ﬁﬁ%r"‘@ﬁd?@'ﬁs‘&‘@éd'& FFH il @ Lotied fer A frours and

gicb:_ﬂi_(/:émfété@fh} esbuel tPurfitd866 by 3la§h lmama@raglﬁgl?(siiaasw EtOAc:hexanes)
001125 o ,ned organic

¥ wc!e%%h %e com %nﬂé(?g’sv\%mﬁé ) %80 m) and brine

(2 x 1FGRLLC RrL)l 0 f@lﬂlﬂted*F(LIQg&ﬁlc)dﬂ)fHHLlCe?t@t}" 4Aefe.

concentrated in vacuo. Purifiqationcdyetf!ash

chr omat ogr aphy l A

HoN .
l N
~OH
6D. Ethyl 5-[amino(hydroxyimino)methyljpyrazine-2-carboxylate
Triethylamine (7.08 mL, 51.9 mmol) was added to a solution of 5-cyano-pyrazine-2-

carboxylic acid ethyl ester (4.0 g, 22.6 mmaol), hydroxylamine hydrochloride (3.45 g, 49.7

mmol) and EtOH (32 ml) and stirred at 80°C for 12 hours. The reaction mixture was cooled

to room temperature, concentrated in vacuo and dissolved in HO (30 mL). The aqueous
solution was extracted with CHCI; (3x30 mL) and the combined organic extracts were dried

(Na,SQy), filtered and concentrated in vacuo to yield the title compound (2.95 g, 62%) as a

yellow solid.



(silica, 2:8 EtOAc: hexanes) provided the title
conpound (2.87 g, 59%yield) as a solid. ESI-Ms: 305.2

W@ MdN323PLC Rf: 3.2 minutes (HPLC nethod 1); PELB2007/001125

10

15

20

25

purity: 5 100% N CHO N 85OMN 5D. 5-[5-(4-1sobut
| yphenyl ) -1, 2, 4- oxadi azol - 3-yl | pyri di ne- 2- car bal dehyde
Di i sobutyl al um num hydride (1.5 M solution in tol uene,
6.36 nL) was added dropwi se to a cold (-78C) solution
of
5-[5- (ésw:\ﬁ@b@wwnﬂryylmpﬂo%ﬂs%aﬁth@a@hapicyhbmw I4§ilmﬁ_c purity:
ZC/bonltrlle 10 .87 g, 9.44 mmol) 'in CH2C 2
and stirred for 3 hours at -78C with additi onal

d| i sobut yl al um num hydride (1.5 M sol LN on C@,Etol uene,

2 x 1.57 nL) added at Q.5 hours and ur. The
reacti on m xture was_g h INHC (20
m.), warnmed to 3 7rred for 1.5
hours. The orgafic | aye ated and t he aqueous

phase was basified W|th soI|d<bIa—Ht(13 (pH:12) flltered
; il' 2 --ar !

(Na2 S(ﬂ)mlxtﬂrlel tbfe‘t-sdbtaylin:bnz@o rac:d n(Dl2&t e d.5nN mrat)ud- Hydroxybenzotrlazole
Plo@ub dg, t 5‘@1 t HH c ﬁ/g@ ﬂWa Q@nzZt?a:Ebl 11 %@)@&Mfrﬁétmanﬁﬁo)ﬁ@thylene] N-

orange solid
nﬁhﬁ@%@gt ﬁm@xrﬁﬁtrﬁwr%oratm% %l}r Qtrpmol) glisegpropylethylamine (1.4 mL,
Pr.epamad) an Gioxahe (CCRH wad RtbredAat room temperature for 1 hour. Ethyl 5-

413%%{@%% fhglﬁ)ryg??ﬁ% bl :érb% leﬁe X@%ﬁb de%? érgjg) w\ﬁ‘@ added to the
Heegtiog nlﬁumrrﬁ"'"eSdO@ ﬁﬁ‘t%’)s %IHGOWV@@@U'HZ@O'(@ hegrs gt 1@0(93 The
niaBdtibn atvdurk s ceaed to%ormté%ﬁwéluréﬂ@eﬁd'jeﬂ S4itB H,0t (80 anLp Bhdrfiltered.
2Tr¥é'I a{)tzrgclj{)e tlifw%élrd%scﬂ\fﬁ'dd (Eg%‘i gtl(? b) &aghe% %H}%@rﬁrﬁ( 0 )Sand brine
m’@dmt-b driere (NeeSH4).i fitared aod (poecentsatpd fredrckioto 21el|ddt]¢ $tlegpompound
8@@5@@7:@)%3%%&@3@15 roomtenperature. The reaction

T BB 0 R R B

wiiote solid. 'H NVR (400 Mz, DI\/ISOd4) S 14.0 (br. S
1H), 8.61-8.59 (m 2H), 8.48 (dd, J=4.9, 1,9 Hz,

H . WO 2007/132307 PCT/1B2007/ O(i?

6F. {5-[5-(4-Isobutylphenyl)-1,2,4-oxadiazol-3-yilpyrazin-2-ylimethanol
Diisobutylaluminum hydride (1.5 M solution in toluene, 2.12 mL) was added dropwise

to a cold (-~78°C) solution of ethyl 5-[5-(4-isobutylphenyl)-1,2,4-oxadiazol-3-yl]pyrazine-2-
carboxylate (0.51 g, 1.45 mmol) in toluene (10 mL) and stirred for 0.5 hours at —78°C. The
reaction mixture was warmed to 0°C, quenched with 1N HCI (10 mL) and extracted with
EtOAc (3 x 10 mL). The combined organic extracts were dried (Na:SO,), filtered and
concentrated in vacuo to provide the title compound (0.50 g) as a crude orange oil.

ESI-MS: 311.4 (MH'); HPLC R: 2.7 minutes (HPLC method 1); HPLC purity:
100%.



N COREt / NI O 6B. 4-Oxy-pyrazine-2-carboxylic
acid ethyl ester HCI gas was bubbl ed through a

wa@eloat1dsn7 of 4- oxy- pyrazi ne-2-carboxylic aci d PQDIE20¢r/001125
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20

143 mmol ) and Et OH (300 nmLe6for 30 m nutes and stirred
at 80C for 2 hours. The reaction 5 m xture was cool ed
to roomtenperature, stirred for 2 hours and filtered
to give the title conpound (15.0 g, 63% as a brown
solid. HPLC Rf: 2.45 minutes (HPLC nethod 4); HPLC
purity: 98% :c2 1INC 6C.
yrazi ne- 2- carboxyllc acid NO A m xture of

4- oxy- pyrazi ne- 2- car boxyl i 8xaci hyl \ester (1.0 g,
5.95 mmol), trieth e (No06 n¥,, 24~8chool) and
acetonitrile (40 m gp stirred for 5 mnutes and

di et hyl cyanophosptions#® (3.15 ni, 20.8 nmol) was
slow y added. The|reaction mxture was stirred at 80C

Iéjng
EEREE =S or
3 hourmeafid do?np@@rﬂﬁel% rpaépedadl ffonvqswem xﬁbnﬂyrbhmt)ﬂdm xadiazol-3-

R e P

stbdz préparpiRIn©f [RF[3-(4tisehupy- mﬁné‘) t1M@aﬁ@tzq*rédﬂwyﬂdl%ﬁ@rba'dehyde
pur Ekyirs18698 (v, AR R: b@%l%teQﬁPﬁameﬁtohylb HPLC purity: 100%.
5-j am no( hydr oxyi m no) met y I azi ne- 2- car boxyl ate 20
Triethylamne (7.08 nL 5 was added to a

sol uti on of Avazi ne- 2- ngoxylic aci d et hyl
ester (4.0 g, . m ne hydrochl ori de
(3.45 g, 49.71 mmol EtON,(BZ and stirred at

80C for 12 hours. The~featy#on of xt s cooled to
room tenperature, d dissol ved

in HO (30 n). :

The aqueodﬁstqutlon

vacuo H’ Oérlﬁ:'n?dnhh%z&lét b@?C@”ﬁiﬁanﬂmbﬁ \958 gddéfﬂ% aaSOIatlon of 4-
yrgeyldllfo%\r/nethyl/lbenzmc aCIc?i (966 2|§07m|r:1)1 | /elm§2[9l9;/ (Q@ :HL% andssﬁ!rred at room
temperature for 1 hour. N'-Hydroxy-4-isobutylbenzamidine (2.54 g, 13.2 mmol) was added
and stirred for 16 hours. The reaction mixture was diluted with water, causing a white solid to
precipitate, filtered, washed with water, and dried to give the title compound (3.08 g, 72%
yield) as a crude white solid. ‘
ESI-MS: 327 (MH"); HPLC Ry 2.8 min. (HPLC method 5).

Lo

7B: {4-[3-(4-lsobutylphenyl)-1,2 4-oxadiazol-5-yllphenylimethanol

Tetrabutylammonium fluoride (1.0 M solution in THF, 10 mL) was added to a solution
of N'-{[4-(hydroxymethyl)benzoylJoxy}-4-isobutylbenzenecarboximidamide (3.07 g, 9.42 mmol)
and THF (50 mL) and stirred at room temperature for 20 hours. The reaction mixture was
diluted with ethyl acetate, washed with water and brine, dried over Na;SOu, filtered and

concentrated in vacuo to give the title compound (1.33 g, 46% yield) as a crude solid.




ESI-M5: 211.3 (M#); HPLC Rf: 3.28 mnutes (HPLC
met hod 4); HPLC purity: 100% N COREt NI'II N O-N

WOR07ES39T 5-[ 5- (4-i sobutyl phenyl) -1, 2, 4- oxadi P¢DIB2867/001125
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i ~| pyrazi ne- 2-carboxyl ate 87A m xture of

4-i sobutyl benzoic acid (0.28 g, 1.59 mmol),

1- hydroxybenzotriazole (0.042 g, 0.31 nmol),

N[ (1H 1, 2, 3-benzotriazol - | -yl oxy) (di net hyl am no) et hy
| ene] - N- net hyl met hanam ni um tetrafl uoroborate (0.51

9’ 1 59{ d:%oo vl ey, wb@mmm &e(n(lmfl o5, (m, ZHBB.53 (m, 2H),

room
t%@r%th?r@ (F‘o%H 17 i(ﬁb(‘fﬂ ZHL?W?C’ %h ?jr?j'%( hydr oxyi m
ino)methyl] pyrazine-2- carboNy-L(ate (0.33 g, 1.57
mmol ) was added to the 1Q regcttiqn Fay e, stirred

for 1.5 hours at s at 100C.
The reaction d t erger at ur e
quenched with H20 W) and filtered. Th&

\?Mffﬁ' IIO} .4 EE&P%S/- C nE)érQal'E!!aﬁvde\NaShEd

(Na2S@ polufign elef4ddr ifeb R bt @@q'%OKﬁaﬁfebeftmeﬁtF%T°a (1.30 g,
t4x81 rhinbl) enC@EARPrAEthaneQ20l/hL)vas 21d89d ta® salutdn ¢f®esoMertin pdfdinane

"R 30 LMool oo ol QKRS (B Brmperature for 2

Liufs5- Tom-warwuwhwwﬁwwteﬂ voth glichleeamedhene.-asped Wiy ANgPH (2x)
a%d brrlhe 0 =1%) @M'Nazﬂ) Sieaa éH%&Jol)ddEBnﬁbt@&i bd‘)%ﬁ*agu%ifb dive the Méeocompound
was added dropwi se
t(ge' 3 %o?l%dé’ 3('8157) "gﬁf’ EI?%I on of ethyl P
5-[ 5- (%mrﬂek(mwnﬂqdh@mlg) ) 51,92, (d- FRadiPhtol 19, .65 (o 28y 1R (d, 2H),

51 g, 1.45 mmol) in toluene (10 m -)
an%bc@[ ed for l—g 5 hours _at -78C. The reaction

m xture was warmed to OC, PEARaiRRd with IN HCO (10 ni)

and extracted with. EtQAc 10 g} . The conbi ned

organi c extracts were dri ed filtered and
concentrated in vacuo'to pr\ e the title conpound

(0.50 g) as a crude orange oit~. 25 ESI-Ms: 311.4

( M) ; sAdPHQdRkyméthvF-berizanitites ( HPLC et hod 1); HPLC

puri t Yaoron 8838ria¥RedPdthrae 3085 RETS B BLRAQYWEPIHKRE to 8Bolution of 4-

cyanobenzoic acid (1.0 g, 6.8mmol) and THF (10 mL). At room temperature, borane-
tetrahydrofuran complex (1.0 M, 13.6 mL) was added to the reaction mixture drop-wise with
no observed exotherm. The reaction mixture was stirred at room temperature for 2 hours and
concentrated in vacuo. The resulting residue was taken up in ethyl acetate (50 mL), washed
with saturated NaHCO; and brine, dried (Na,SO,), filtered and concentrated in vacuo to give
the title compound (0.900 g, 95% yield) as a solid.

"H NMR (400 MHz, CDCls) 8 4.65 (s, 2H), 7.38 (d, 2H), 7.53 (d, 2H).

HO
\

N
HO C NH,

8B. N-Hydroxy-4-hydroxymethyl-benzamidine

Hydroxylamine hydrochloride (5.17 g, 75.0 mmol) and sodium bicarbonate (12.6 g,
150 mmol) were added to a solution of 4-hydroxymethyl-benzonitrile (5.0 g, 37.5 mmol) and
methano! (65.0 mL). The reaction was heated to reflux for 12 hours. The reaction mixture




O NN NCHO 6G 5-f5-(4-1sobutyl pheny)-1 2
4- oxadi azol - 3-yl | pyrazi ne- 2-car bal dehvde The title

W@ 0opase3ad’ was prepared from PCT/IB2007/001125
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{5-[5-(4-1isobutyl phenyl)-188, 4- oxadi azol - 3-

yl ] pyrazin-2-yl } met hanol by procedures anal ogous to

t.hose described in Preparation 4F for 5 the

preparation of

5- [3 (4-isobutyl -phenyl)-[1, 2, 4] oxadi azol -5-yl ] - pyri di
&ﬁaﬁuct:o%éﬁ qagﬁ&éh\&gtﬂﬁerﬁ e- M3 thd 18suBing My, widPEier&=f. . TRBe Siltrate was

Waﬁ %&ug {5,yasuo t%\%_&(l HPLCcy%ldr(é.Bg,:%l@)(l)lg/l%) as an oily solid.

N -{f 4H(NW(4®HW BRIQm)SHASYS, 261k 7}3644 i 2Di5tE3 ANz eneca
rboxi m dam de 10 1' - Car bonydi i m dazole (2.37 g, 14.6
mol ) was addetl®@0 aysoRyti on of 4-

hydr oxynet hyl benzoi c d (2.00 g, 13.1 nmol) and DWF

(50 nmL) and stirred at=FoaMm Nenpe z refor 1 hour.
N - Hydr oxy-4-i sobutyl benzanj di\ne 4 13. 2 mmol )
was added and stirred forN > \eaction

m xture was diluted with wat causing a/white solid

to precipitate, filtered, vvashed W|th vvater and
dried §® g RaLin heq

>F/e|f :e' d) a§ol&:oﬂr &EL é"‘@b&ﬁ b}% @'ao%s' 8’!@ né%rz dM"ﬂ.mol)"F’érQ 1,1
{oarl{osyl@mlcﬂage'eu(‘w P PR ynmoli n RGBT 8 U734 PR famperature
ebnan@ks. N- dr@@wLWdaiwhwmerfzbmmmedﬂo(rﬁg @.599! rsroblutvasoanided to the

,\".ea%t—lf)lzL m(%%;e ryf‘l)reél\aﬁli% r%o%g%%gerta&lr oxylil’c}uﬁ's%hsd%@ut% th ethyl acetate. The

nzo
M AT (vgsr@r# wiih aglegs ?ﬁ‘ﬂ‘a'm) hydegiie 165 R byatef gndzpiige. dried
Shigsbgd fitdred @RIMcbRIEREIEd W faclier 1@ rleeuiirg. reditiee meadtebiad with a

V\%H@P” gﬁé\{a%}l Y gxmogpfnefgfog% 6 %:M?S'ﬁ'-etz%%lg gqﬂg ég\’lmﬁ_;]and stirred

cainoemtterap@atunenfovaé Uutso ey eeagtion mixtures wae gEeshed (ith dgne and
Gaxir %&&9 Yheletli asetdte. Cr'lth@ecoﬁ@hbéj ordé@ca%y W3r3€bhcentrated in vacuo.

Fr’ﬁnﬁ!gq?ér? %;l g 1(%%ﬁgmf%;raglgl @g/lg% W%@%‘)gfﬁne%ﬁmv&ed the title
4coﬂiboﬁr31 (1@Hng, 2B92Beld)chs a2eld. 7.61 (m 2H), 8.06 (d,
2H), &'FIZIQMEC{ZIOOZM)-IZ &5&3) 80.91 (d 6H), 1.91 (m, 1H), 2.55 (d, 2H), 4.77 (s, 2H),

7.30 (d, 2H), 7.49 (d, 2H), 8.11 (d, 2H), 8.14 (d, 2H); ESI-MS: 309 (MH").

o

8D, 4-[5-(4-Isobutyl-phenyl)-[1.2.4]oxadiazol-3-yll-benzaldehyde

A solution of methylene chloride (10.4 mL) was cooled to -78°C. To this was added
dimethy! sulfoxide (416 uL) and oxalyl chloride (340 uL) and the solution was stirred for 5
minutes. {4-[5-(4-lsobutyl-phenyl)-[1,2,4]oxadiazol-3-yl]-phenyl}-methanol (574 mg, 1.86
mmol) and diisopropyl ethyl amine (2.7 mL) were added to the reaction mixture and stirred at
-78°C for 30 minutes. The reaction mixture was warmed to room temperature, concentrated
in vacuo and diluted with ethyl acetate. The mixture was washed with 1N HCI, saturated
aqueous sodium bicarbonate and brine. The organic layer was dried (MgS0,), filtered and
concentrated in vacuo to provide a crude residue. This residue was slurried in hexanes (10




N 7C 4-f3-(4-1sobutyphenyl)-1
2, 4- oxadi azol - 5-yl | benzal dehyde 5 A sol ution of

wd@ 2007333347 i sobut yl ph enyl)- 1,2, 4-oxad i azol - 5pg1/]B2007/001125
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phenyl } m et hanol (1.30 g, 84.21 mol) and

di chl oronet hane (20 nL) was added to a sol ution of
Dess-Martin periodinane (2.25 g, 5.30 nmmol) and
di chl oronet hane (20 nL) and stirred at room
tenperature for 2 hours. The reaction m xture was

dHL;JLﬁodhég\etdho ﬁaﬂ&b' PhOIRIBENEs ahz?ﬁ%g%jcd@l fohandbi é}lt 't\gi‘rgé'rature and the

brine, dried over Na2S | tered

CEﬁ?B'@’Fﬁ $lurpyewes; shimgd i d hogr gd/fdtereqe The selid "@?ﬁ‘iﬁ?ﬂﬁ@ with gpinimal cold
( Bex38& ghd dR€dinyaailodd giastha titdédimeosal (188 md,F32RVReI{ 4B G solid.

%ﬁ%&ﬁo M;Z\Z é@c%ﬁ% 90 %ﬁa (1'B§ é»"')m %53 (514), 7.32 (d, 2H),

PB@@@‘ aH), 6ri2 &, eH), 8194 (d.2HBA0.1 (s, 1H); ESI-MS: 3074 (MH

4- Hydr oxymet hyl - benzoni tri | epRegQfoh i f1 uori de di et hyl
etherate (0.85 nL, 6.8 mol ) Was added to a sol ution
of 4- cyanobenzoic acid (1.0 g, 6.8mvol) and THE (10
nm.). At roomtenperature, borane- llet r agydr of ur an
complex (1.0 M 13.6 e reaction

m xture drop-wise with ed exotherm The
reacti on m xture was_sWN oom tenperature for 2
hours and 20 concentrated in vacuo. The resulting

resi dueAwaISOtiua/Ibemzdhpdriazldeet hyl acetate (50 nlL), washed

th
WI i |t e?g Ulgﬁégqgogrql@ entTat egj ﬁgrOb@gyu%H”% "I( @l@l%i(!ﬁ)ml) Was, treated with
CH%%%%F) o.0.'gonmg). dismrrgpyiethyipming (424 61 600 minqNIDED (\mwme (1.80

Nb‘lZSG 0Chakab§ and stitred =t (Som %H)peraﬁ.lré%%r 62l houtsd) The réadtidnduas diluted with

% P%I)((?e-%ol_qa’r%{%%% ¥vh ?ﬁ ) grl-]lggm(agl)and Hyn& drle MI%SRQ’ filtered and
hWP@Ié'Iﬁ‘teér"? \diéw{l@ gw the tltlvsoropcrm@ (310 §1%Oeh mwﬁﬂte solid.

bi car bpsahis 103 2vi9)g, 150 mmol ) were added to a

sol ution of 4-hydroxynethyl-benzonitrile (5.0 g, 37.5

nmol ) and nethanol (65.0grl). The red o opeat ed

to reflux for 12 hours. THe rea@tlon

2007/ 132307 PCT/ | B20& , =
tenperature 4
filtrate was gl ed it
title conpound

NVR (4 4;-|\(/‘:l.|\z/droxvmet(f?D I% S(ﬁso%utv&)ehzogl@ehzoﬁv(ﬁﬂaaée '

7.59 (

ed to room

4- lsobutylbenzohydra2|de (2.10 g, 10.9 mmol) was added to a stirred solution of 4-
hydroxymethylbenzoic acid (1.66 g, 11.2mmol), HBTU (425 g, 11.2 mmol),
diisopropylethylamine (1.45 g, 11.2 mmol) and DMF (50 mL) and stirred at room temperature
for 12 hours. The reaction was diluted with ethy! acetate (200 mL), washed with 5% NaHCO4
(aq.) and brine, dried (MgSO,), filtered and concentrated in vacuo to give a white solid. The
solid was triturated with ethyl acetate and filtered to give the title compound (2.01 g, 56%
yield).

"H NMR (400 MHz, CDCls) § 0.78 (d, 6H), 1.77 (m, 1H), 2.42 (d, 2H), 4.58 (s, 2H),
7.13 (d, 2H), 7.33 (d, 2H), 7.70 (d, 2H), 7.76 (d, 2H); ESI-MS: 327 (MH").
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HOI N 5 8C. MA-[5-(4-I1sobutvl-phenyl)-[1 2
4] oxadi azol - 3-yl | - phenyl } - net hanol A sol uti on of

wa@ 200308230y - benzoic acid (451 ng, 2.53 mol) apdI/iB2807001125

car bonyl di i m dazole (491 ngp 3.03 mmol) in DMF (10 nli)
was stirred at roomtenperature for 2 hours.

N- hydr oxy- 4- hydr oxynet hyl - benzam di ne (420 ng, 2.53
nmol ) was added to the reaction mixture, stirred at
roomtenperature for 18 hours and diluted with ethyl
acetate. The 10 reaction m xture was washed mﬁth
aqueous sodi um hydroxide (0.25 N), water and btine,

dried (MSO™M), filtered and concent; syo.
The resulting residue wd3 treated a s ion of
HF, 2.78 nl)

nperature for 12
xt ure was|lquenched with brine
#hyl acetde. The conbi ned

hour s.
and extra

21 Eﬁgmc hexanes) prOV|ded'the tftle -conpound (193

0 91 (toﬁd%‘fﬂ"gz‘ﬂg@'fﬁ ﬁf? Q%IZB g, &M;/R m%g Waila_lvé_ézed AC)CE}.D%rg)d solution of 4-

2Ahfydroxyihe®@I)-Nu(4-isbbiyityloghzd@)beuizohPdzideg (01326 (g, 1. BHNMoP . and imidazole
((6'09@@ 1 3§§|mcMBa dm ( and‘ stifled MO%Qerﬁﬁrature for 72 hours. The

| sobut'v
4'”?6%‘8@1 MigEe Was 9»|u ed%fh f%ﬁ V&eWﬁ\S@S il ate 819 GRREHYPIEA A vacuo
cthlyetd al@hieléhlid. Thy solie vas drdtlretdd twith e Cacetete tohgiwe thaditle compound

qg%g% %ﬁ%gggﬂ%zuﬁHEEQM'de (416 uL) and oxalyl Chlor|de

the solution was stirred for 5 minu
{4 [ 5- G‘MNMBd‘EQQt"ﬂ'HZ SRSy B Y0-101(5, BH)) Gidadh 8 P98(519 Hbﬁéﬁ;ﬁm 1H),
| 2518t Banalzs (£8A), Mae (186 7.9l 2H)ands ¢, QEIPIJWGWHI—I?WHM (d, 2H),
ay%p@ %% %ﬁgkg m@@ﬁ? dded to the reaction m xture and
st a r 30 mnutes. The reaction
m xture was o~J oom t enper ature, concentrated
in vacuo and th ethyl et ; The\ m xture
was washed with | satoratef agfieouyys8ii um
bi car bonate and bring. Thg org gyer was d
(MySO4), filtered and cogge frated in vacud t\o
provi de a crude residue. residue was slurtied in
hexaneg: (10 MD(RO-BHHBRISRY ISOTbHVBREWDDE(]-884-is8ButyibHenyl)-1.3.4-
qm ¢Q$§§ed to reflux. The solution was allowed to coo
rent tenperature and the resulting slurry
st | 1 r eti(iarbPuty-drosihyi-iRay PYmebyiBenzTR e saplg d wb!s(wwbbenzoy')
Vykifazidd ni |’(@51$0|@ heranesmand d)’aised abifledvacgo ted Qgson@ion  of

th t tI 3 A I

G b oLk My bkt o83, Ra2 . N @ )
2angq l-(Fc(23 ) and‘/stn:g@ gtd10°eHpr 16 r@urg i@ sqaipd vigH) Thegreggpion gpixture was
Ziited HitR Aichdrom@tlane 00 L) Swashedith Fsibr (88, a7/, SV Hiltered and

concentrated in vacuo to give the title compound (0.50 g, 100% yield) as a crude white solid.

9E: {4-[5-(4-Isobutylphenyl)-1.3,4-oxadiazol-2-yllphenyl}methanol
Tetrabutylammonium fluoride (1.0 M in THF, 2.0 mL) was added to a solution of 2-[4-

({[tert-butyl(dimethyl)silylJoxy}methyl)phenyl]-5-(4-isobutyiphenyl)-1,3,4-oxadiazole (0.50 g,

-



Preparation 9 N 9A: 4-1sobutyl benzohydrazide A
sol ution isobutyl benzoic acid (2.00 g, 11.2 nmmol) in

worMe7(1330m ) was treated with 10 HBTU (4.25 gpPCWIB2807/001125
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nmol ), diisopropylethylam e (7.24 g, 56.0 mml), then
hydrazine (1.80 g, 56.0 mmol) and stirred at room
tenperature for 12 hours. The reaction was dil uted
with ethyl acetate (150 nL), washed with 5% NaHCCO3
(aqg.) and brine, dried (MgSO4), filtered and

cori emhslpaROTHRA (mamupaﬁdcstlged/et foba t&Mbér@tur‘éofop%J H&hré ZTHQ reaction

W&ﬁ@ﬁgagg%dml ff_gagﬁl S&e E%O N%) was%e&M_“; water and brlne dried

| {Nae$04) WW@O@'QM’FQ%W@&M)VBMZO lgivel treeztitid @ompound (0.322 g, 88% vyield)
4a§§whu;y%@enzohydra2|de (2 10 g, 10.9 nmol) was added
to a stlrred sol ution dr oxymnet hyl benzoi c aci d
(1.66 d1NVR GRpHHE, CP@WQ% %65 ). 8B, (@, RHbI2)B0 (d, 2H), 4.85 (d, 2H),
dv.BS @eapylsetd) eHasiosgd, 0k), 45 7qd, 2H).. 2 nmol ) and DVF (50
m) and stirred at, roomtenperature 20 for 12 hours.
g di N4 th ethyl acetate (200 m),
washed with 5% . ) and bri r S

solid. The solid mas fi t urgt ed\wtR I acetate
and filtered to give the title o‘npouno (2.01 g, 56%
yield). 1H NVR (400 MHz, cDO'3YNs 0.78 (d, 6H), 1.77

(7 mssll(-L 445-4R21s6tslityiphehiyi)- 43 58xdd%zola-'oﬂbenzaféef7 33 ( d, 2H)

(it Sexs bt P9t GaT pedbf Iriisstiogg T Goiion oig-f5-¢-
phemy)-143, /(—p)éadtazg&mphe@jylmﬂhanol (0322 g, 1.04 mmol) and

|d|crﬁird>l1:ﬁléﬁb{érf§;@@ﬁﬂ_b‘ﬁh% sthes éWo@mqgﬂngerature for 1 hour. The reaction mixture

vaaiohBR it i EREIA T, e 68 Sunstep e asgiipab 1y Mg (6 mb

me@de@ El hgtlayetsewjerg eereraterhamsf thé-aqbeous phase was exiracted with ethyl

(d&uefeoesyﬁetrhé/ lc%m%eo( &gérﬁaté%rw gmw(agt«gg%md F@SQ\% Na:SO;,

eskd Snfrorgri R e il
Py S EPreRAa "mv %Oéqq@vewmeepmou%@rﬁzmnﬁ?e@ Hield} es a white
fsokid. 72 hour s. The

"H NMR (400 MHz, CDCl5) 3 0.91 (d, 6H), 1.91 (m, 1H), 2.56 (d, 2H), 7.32 (d, 2H),
8.06 (m, 4 H), 8.32 (d, 2H), 10.1 (s, 1H).

Preparation 10

HO

10A: 4-[5-(4-Isopropoxy-phenyl)-[1,2,4]oxadiazol-3-yI]-phenylmethanol

A solution of 4-iso-propoxybenzoic acid (2.0 g, 11.1 mmol), 1-(3~
dimethylaminopropyl)-3-ethylcarbdiimide  hydrochloride 213 g, 11 mmol), 1-
hydroxybenzotriazole hydrate (1.50 g, 11.1 mmol) and DMF (14 mL) was stirred at room
temperature for 30 minutes. N-hydroxyl-4-(hydroxylmethyl)benzamidine (1.84 g, 11.1 mmol)
was added to the reaction mixture and stirred at 140°C for 2 hours. The reaction mixture was
cooled to room temperature, quenched with water (20 mL) and the aqueous layer was
extracted with EtOAc (100 mL). The combined organic layers were washed with 1N HCI and




reaction mxture was diluted with ethyl acetate,
washed with water and concentrated in vacuo to yield

W@200i18230501 i d. The solid was triturated w th BPCTHIB2007/001125
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20

acetate to give the title oonmpound (0.50 g, 97%

yield) as a white solid. 10 1H NWR (400 M#z, CDCI3) S

0.10 (s, 6H), 0.78 (d, 6H), 0.95 (s, 9 H), 1.77 (m

1H), 2.51 (d, 2H), 4.78 (s, 2H), 7.16 (s, 1 H), 7.25

(d, 2H), 7.43 (d, 2H), 7.73 (s, 1 H, 7.81 (d, 2H),

Tsaf IN4HB 02 [died F(ﬁbz'SWﬁ) fitdrbd (dd+oncdt@edSin vadubdl BDprovide the title

et fo i e

4- (tert- mmmymodwmtcméosasm 3nigll By ABT Hsi12H) etz o, ¢ HacA. @P (d, 2H),
E%a{@14ﬁpgg 5 §®Qﬁﬂ%|) hydrazi de (0.513 g, 1.16
eéd to a ‘sol ution-of
( et hoxycar boy A
(1.39 g, 5.82 nnDI'

yl)triethyl ammoni um hydr oxi de
(2 m) and THE (23 m-) and
hours in a sealed vial. The

reacti on m xture wassZ itNt ed y@==h di chl or onet hane

(100 L), washed with wat|er 3 --c(hbzscm)

filtered and concentrat &< jivh va\ 0 Ve the title
e>

compound (0.50 g, 100%yield) as a crud ite solid.
OOHN -N9E

f4-[ ot sy 3 ; aciaioh }

hanol Th-gq@% @%Héédn@%@?n‘e?%& “r&ﬁ 4 ést i(sépr %M—bﬁbn—ybﬁ 2Bofkdiazol-3-

(mfrnhéwmﬁw PPHEERYES S1AGP R ISP ety 4F or e
Stbtratiop BERBL-isbbByldheed i 22 okaliaz0l-5P]-gyridi2-carbaldehyde.

2007/ 132307 PCT/ 1 B2007/ 003 125 atigh14L- 18 nmmol ) and THE
(10 mM-) and stirred at rUU%T?éﬁperature for 16 hours.

The reaction mixture was diluted Wth ethyl acetate
(100 n.), washed with water and brijne, dried

(Na2S4,), filtered and cORg > On vacuo to give
t he titIe compound (0.322 g|| 88%yi ) as a white
solid. 5 "H NWR (400 MHz, .94 (d, 6H), 1.93
(m 2H), 2.60 (d, 2H), 4 ( 2H), 7.35 (2, 2H),
7.58 (d, 2H), 8.08 (dN2H), 817(d 2H. OO 1/ NON

9F: 4-{f¢ ﬁ@bﬁ@@%ﬂvﬂﬁﬁ?&é Acidlmethyl ester

2100>5($g| IECZ 83'@@ %Z I‘? g%gcgf% e%e S(%r é)w(}ﬁdhgs&lﬂe F?&Ha@.aﬂﬂ%) 4493

{ Ao -wad-added to a SOIUthI’] of 4-bromo-3-methyl-benzoic acid methyl ester (20 g, 87
mmol) and DMF (100 mL) and stirred for 4 hours at 120°C. The reaction mixture was cooled
to room temperature, diluted with EtOAc (700 mL), washed with water and brine, dried
(Na,S0,), filtered and concentrated in vacuo. Purification by flash chromatography (silica, 1:3
EtOAc:hexanes) provided the title compound (12.3 g, 39.8% yield) as a solid.

H NMR (400 MHz, CDCls) 5 2.59 (s, 3H), 3.93 (s, 3H), 7.66 (d, 1H), 7.90 (d, 1H),

7.97 (d,1H).




10
i sobutyl phenyl ) -1, 3, 4- oxadi azol - 2-yl ] phenyl } et hanol

w@ 2003222397 1.04 mmol ) and di chl oronet hane (10rP@i/)JB2a0mA01125
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stirred at roomtenperatur@3for 1 hour. The reaction
m xture was quenched with 1 M NaOH (10 nlL), stirred
for 15 mnutes then additional IN NaOH (5 nL) was
added. The |l ayers were separated and the aqueous phase
was extracted with ethyl acetate (3x). The conbi ned
organi c | ayers were washed with briRge, dried over
Na2SX4115 filtered and con _n${ated (N vacuo to give
the title conmpound (0.322 ) FH=as a white
solid. "H NWMR (400 Mdz,
(m 1H), 2.56 (d, i
8.32 (d, 2H), 10.] :
N, O 20 1 QA 442\‘ soor opoxy- phenyl )-f1

enyl)-rl, 2, 4loxdadi aXet’- 3-yl | - phenyl nethanol A

sol ution of 4-]so-propoxybenzoic acid (2.0 g, 11.1

mol ), 1-(3- et hyl am nopr opyl ) - 3- et hyl car bdi i m de
hydrochloride (23 g, 11 mol), 1-

hydr oxy{mnaqs44-ranine phandn-at £416xedRRol 3,y BlmdthybBhAoicA Ndkid  methyl
DVE. (14 nL) was stirred at room 25 tenperature for 30
nrnutes N- hydr oxyl - 4- (hydr oxyl net hyl ) benzam di ne

(1. 84 §he title compppryld) wasyrispaseititsen tesyaree3-methythenzeiqraoid methyl ester

aé‘rdj &Isbﬁdfﬁ;ﬁerﬁblcJaﬂ@@yf#%ceaur@éﬂa%goﬂ_sht% tﬁ&@%k&ﬂe(ﬂﬂnxﬁr%ﬁatlons 8B

(9B 1BRObE e b Sileh o R o e Y G At biRe CEnd 4-15-a-
ES@A@P%&Q@NWN 2, Aireadieeeiidiwietenymysirnal, teagesticiywer e

hedt
Py BADNUR o . el ¥R @@Hé@%g?m g RE2ELA: 272 = 3H)
f$-P1 6r &8 G c%"r'l?eéﬁ”ta%"@oe?ﬂ”\/ﬁﬁho to provide the

title conmpound (2.0 g, SB¥pyriagtd}2 as a pal e yel | ow
solid. 'H NWR (400 M4z, CD30D) 51.35 (d, 6H), 4.67 (s,
2H), 4.73 (m HE, , 2H), 8.10 (m 4H);
ESI - MS: 310 (MH+). NCO 5

12A. {4-[5-(4-Methylphenyl)-1,2 4-oxadiazol-3-yllphenyl}methanol

The title compound was prepared from 4-methylbenzoic acid by procedures
analogous to those described in Preparations (8A—8C) for the preparation of {4-[5-(4-isobutyl-
phenyl)-[1,2,4]oxadiazol-3-yl]-phenyi}-methanol.

ESI-MS: 267.3 (MH"); HPLC Ry 2.71 minutes (HPLC method 1); HPLC purity:

>90%.
OHC

N
| \>_< >_
N—g

12B. 4-[5-(4-Methyiphenvl}-1,2.4-oxadiazol-3-yl]benzaldehyde
Florosil (250 mg) and PCC (121.5 mg, 0.564 mmol) was added to a solution of {4-[5-
(4-methylphenyl)-1,2,4-oxadiazol-3-ylJphenyl}methanol (75.1 mg, 0.282 mmol) and CH,Cl,




10B 4-15-(4- isopropoxy-phenyl)-1 2
4- oxadi azol - 3-yl | benzal dehyde The title conpound was

wW@e@passdr f rom PCT/IB2007/001125
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4-[5-(4-isopropoxy-phenyl )91, 2, 4] oxadi azol -3- yl]-p h

enyl m et hanol by procedures anal ogous to those

described in Preparation 4F for the preparation of
5-[3-(4-isobutyl -phenyl)-[1, 2, 4] oxadi azol -5-yl ] - pyri di

ne- 2- car bal dehyde. 10 Preparation 11 OO ! ~ 1 N

1146 m4L) é},caﬁmeaameb.hyém@wmeif& RHouth. NBehycti®rSinitureZvBE diluted with

c

(%5?4”& gnno; terﬁgghﬁ?] gﬁe% ?flﬂ)& gﬁﬁnefpﬁfa? ﬁ/a%elu@d WMWCI%\%@ 1:1 ethyl
aderigehexanes ancduthe @nmblﬁemelbﬁarmfmrer:e qencdmyrbteth @nyasiie tapiogide the title
”?&hb’dun@%ﬁﬁruﬂeﬂ%s@ue 87 15 rm_?_:q) and PM: (100t ) and
stirre e reaction m x

cool ed LMPOO%‘?] { @B‘b ﬁ%&g rdidt Wt BaugR (AP @&3‘0? 7’@0"‘PLC purity:
nk9Q%washed with water and brine, dried (Na2SO4),

filtered and concentratedp Purification by

flash chromat ography (sil %’i&?j&gﬁa QAc: hexanes)

provided the title conpound @R 3 g, 39.8%yield) as a
solid. "H NWR (400 MHz, CDCl 3) 2.59 (s, 3H), 3.93

(s, 3H, 7.66 (d, 1 H, 7.90 (d, 1 H, 20 7.97 (d,1

H) . WO 2007/ 132307 PCT/ 1 B2007£0 25 93 O -N CQzwe

11 B:
4-[5-(4-1sobutyl - phenyl) - g¥adi azol - 3-yl | -3-neth

yl -benzoic acid nmethyl eSter The title conpound was

pr epar &3A. Brioydrokymethyibeoniriehy| - benzoi ¢ aci d net hyl

eSt er 3% é{b@erﬂzolcsé?ﬁu(%% 3&%”%91'05 V\%g'd#sspl}éecprnoﬁ-ﬂg Egoen%L) at ambient

ose descri bed i n Preparations

]Bmp? h&oﬁ?'\%ﬁg\‘%lv@ﬁ qﬂded borane/THF complex (1M in THF, 68 mL, 68.0
Nnfmpil nroﬂo;ee4ooh5ankr andytroednie\ttiftubedezdiatihyil ietherageebniptelk $4.6 4nl, 34.0 mmol).

' ﬁ@%g&g gﬁéﬁ%gﬁﬁ Qtl,rr%f} RI%—I\PAQ %%ﬂe@éfur% g%urgag%n%gmamethanol
6?1?}1 stifreg) or( " mﬂuﬁes 'Qhesqolt(tgn vgq)dllutgd 7oth (edhyl 3pgtate apdomashed with
(saturd@bl NaHCER (B, TBE)orgahicOidydrt was? EBpardledl 4iried (M3ED,), Hifkred and
Pgoﬁpéﬁrg{eﬁ %ag:gb to UQe th’g thC%mpound (2.19 g, 48% yield) as a solid.

H NMR (400 MHz, CD;0D) 000 (s, 2H), 7.48 (t, 1H), 7.58 (d, 1H), 7.61 (d, 1H), 7.67
(s, 1H)

HO

HO™ AN
NH,
13B. N'-Hydroxy-3-(hydroxymethyl)benzenecarboximidamide
Hydroxyl amine hydrochloride (2.29 g, 32.9 mmol) and sodium bicarbonate (5.52 g,
65.8 mmol) were added to 3-(hydroxymethyl)benzonitrile (2.19 g, 16.4 mmol) and methanol
(30 mL) and stirred at reflux for 18 hours. The reaction mixture was cooled to ambient

temperature and filtered. The filirate was concentrated in vacuo to give the title compound
(2.88 g, 100% vyield) as a solid.
ESI-MS: 167.1 (MH")
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12A.
(4-[5-(4- Met hyl phenyl ) -1, 2, 4- oxadi azol - 3-yl | phenyl } net

whamwoi133Bbe title conmpound was prepared from  PCT/IB2007/001125

4- et hyl benzoi ¢ acid by presedures anal ogous to those
described in Preparations (8A-8C) for the preparation
of {4-[5-(4-isobutyl- 15

phenyl )-[1, 2, 4] oxadi azol - 3-yl ] - phenyl } - met hanol .
ESI-Ms: 267.3 (M#); HPLC Rf: 2.71 minutes (HPLC

met hod 1); HPLC purity: >90% OH® NCO 12B

4-[ 5- (4- Met hyl phenyl ) -1, 2, 4-oxad i azql - 3-yl |

benzal dehyde 20 Fl orosil (250 nmg) and PCC (121.5 ny,
0.564 mmol) was added to a sol ution 4-[ 5-

(4- et hyl phenyl ) -1, 2, 4- oxadi azol - henyl } met hano
(75.1 ng, 0.282 nnnl) and 2 0 200¥/ 132307

PCT/ 1 B2007/ 001125 94 (1. 5<§L) .nd stfrred at room
tenperature for 3 hours. The red

silica gel. The pad was elut/ed with CH2Cl 2 and 1:1
et hyl acetate: hexanes a [
concentrated in vacuo tgq /i de the title conpound
as a crude residue. 265.1 (M#); HPLC Rf
3.11 mnutes (HPLC HPLC purity: >90%

(59,
anbi ert3C- 3dn RS Y8 RENaeha
bor an&taTHnﬂﬁledil’rmdiaei&le ((4:M| mg, TBIF mrﬁcs) was a@@doto amqwty)mqﬁ 4-isobutyl

tbrextmgcff‘c 9 [t égfﬂ?aadlzqg%% ¢§ rIjl\)cIFi W Hﬂ?/a% %Erlpéd fo‘?tzh%tﬁ &t room

he reaction m xture V\q,? |
stemwetdreatN BY%?’@TW“Y%W@P@Y‘IH’P%ZGPB?”@XWBW e ﬁ?@n@ﬁ’e mmol)
WidshaddBd i mel readtibll nittire ragdl sfiresd 0 18rihours s amblest temperature. The

SO| grzl_g/gg\l@f?teg wntﬁ %‘?—% @5%1&!& spﬁﬁ’ eettlﬁt gce@é{g (%SJ?\QQhe combined
mwaﬁxeacts weicereshaly it 2 N qoﬂ@mefa/d@ﬁg V&%?f(?é‘ﬁt‘%“&? eEhe organic

'IébeV%b'Qirléd) (I\%SCS%) tiR6red iahd CorcomR@dtNg vadudl® @ve 4 8%de residue. The
7cr%§ r)fzflgue_l_w% 8|sspgv§g |rt gWI-Rié W?P %iat%%gf e}t_rgbl‘(@ 'a f m fluoride
A(1M)in FIOF, 2.4 mL, 2.38 mmol). The solution was stirred at ambient temperature for 18
hours, diluted with brine and extracted with ethyl acetate. The combined organic layers were
concentrated in vacuo. Purification by flash chromatography (silica, 1:9 to 2:3
EtOAc:hexanes) provided the title compound (193 mg, 29% yield) as a solid.

ESI-MS: 309.2 (MH")
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sodi um bi carbonate (5.52 g96 65.8 nmol) were added to
3- (hydroxynet hyl ) benzonitrile (2.19 g, 16.4 nmol) and
nmet hanol (30 nL) and stirred at reflux for 18 hours.
The reaction mixture was cool ed to anbi ent

tenperature and filtered. The filtrate was
concentrated in vacuo to give theotitle compound 25
(2.88 g, 100%yield) as a solid. ESH- Ms: 167. 1 ( MHt)
WO 2007/ 132307 PCT/ 1 B2007/ 001125 HO N~ ON 13C
{345- (4-isobutyl phenyl)-1 2 4-oxad -3-yl | phenyl | m
et hanol Carbonyl diim dazole (421 .60 Mol ) was
added to a sol ution of 4-isepU$u enzoi c acid (386
ng, 2.17 nmmol) and DMF (10 m.)_gnd stirred for 2 hours
at room 5 tenperature.

N - hydr oxy- 3- (hydroxynet h
(360 ng, 2.17 mmol) was a
and stirred for 18 hours 9
reaction was diluted with/water and extracted with

et hyl acetate (2x) andythe conbined organic extracts
were washed with 0.25/N sodi um hydr oxi de, water and

bri ne. ,3fNe 0L 9aM Gionbil &2 188 1848 My ge I 1 | L er ed

and c esi due. The

10 cr uRleosild4pQime) arspydiisiye| oefpchamaiar19Bme 9-903meol) were added

tzte%aéoﬁﬂor\é\bft {h-[5-@1—i|§@tﬂ¥ﬁp%bm@W{,@?bXﬂﬂ]afz&lW]ita}_ﬁﬁhyl}rﬁéthHon(1'159'|an, 0.451
. , . " ut 1.0Nn
N
amedctiox tixdLce eds fieréd ttough a aatefailiea gathdhe eabvaRinsed yihmethylene
' : il Bskahdd (FAC U tkskd Whs adricemraldy in vacuo to

I AT e S i
F9(ibe FRsiretherl)POHRYR LB RYIYS t | e compound (193

29% yi ESid)S:ag072 ) d. 15 ESI - MS: 309.2 (MH) WO

2007/ 132307 PCT/ | B2007/ 001}25mp @6 O~ N d \

CO,Et
N /D)
X N
l H
N )/\
o— N

1A. 3-({ 5-[5-(4-1sobutyl-phenyi)-[1.2,4]oxadiazol-3-yl]-pyrazin-2-yimethyl}-amino)-

to the reaction m xture
gnbi ent tenperature. The

cyclobutanecarboxylic acid ethyl ester

A solution of 5-[5-(4-isobutylphenyl)-1,2,4-oxadiazol-3-yl]pyrazine-2-carbaldehyde
(0.100 g, 0.32 mmol), cis-3-amino-cyclobutanecarboxylic acid ethyl ester {0.056 g, 0.388
mmol), sodium triacetoxyborohydride (0.082 g, 0.388 mmol) and dichloroethane (5.0 mL) was
stirred at room temperature for 12 hours. The reaction mixture was quenched with 1N NaOH
(10 mL) and the organic layer was isolated, washed with H2O (2 x 10 mL) and brine (10 mL),
dried (Na,SO,), filttered and concentrated in vacuo to yield the title compound as a crude

solid.



IN 13D 3-[5-(4-isobutylphen I1)-1 2
4- oxadi azol - 3-yl | benzal dehyde Fl orosil (400 ng) and

w@yeordsasdum chl orochromate (195 ng, 0.903 nmol PCTB2007/001125
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added to a solution of 97
{3-[5-(4-1isobutyl phenyi)-1, 2, 4- oxadi azol - 3-yl ] phenyl } m
et hanol (139 ng, 0.451 5 mmol) and net hyl ene chl ori de
(2.5 nL) and stirred at anbient tenperature for 3
hours. The reaction mxture was filtered through a pad
of silica gel. The pad was rinsed with nethyl ene

chloride (2x) and 1:F} etRyl ac §: hexanes (2x). The
filtrate was concentugie i acuo\to give the

desi red conpoy 38 a ctlude r ESI - M5: 307.2
(MH+) 10 Exa CO2Et N "N N 1A

3-({5-f5-(4: Jyl - phenyl ) - 112, 4] oxagj,azol~3-yl | - pyr
azi n-2-yl gét h am no)- c¢ ycl obut anecar n@ acid
et hyl estpr A solution of CO.H

5-[5- (4-180obutyl phenyl )-1, 2, 4- oxadi azol - 3-yl ] pyrazi ne-
2-car baf dehyde 15 (0.100 g, 0.32 mmol),

Ci S- 3- N _BY545-CHieduutyd pesnigl)- biatliazet-B¢)! ih-2evirhethyl}-amino)-cis-
(Obp5 - Leas SCwnnDI), sodi um triacet oxyborohydri de

(O and di chl or oet hane

stirred selutippoth 8 f“a‘?‘tﬁ”&"‘ﬂﬂ”ylﬂ’%‘B‘iagi.ag%%‘]'ﬁ%ﬁ%g’ﬁ“ethw}'
ﬁ%ﬁﬁfo@cl?@ﬁa&?&éﬂf&h@%c}&i ?thyé Bstdk, 0K NaOHO(1ed m)) amdethéveo! (3.0 mL)
. 1.SOl a - . .
S 5T ) A BRG] el i b o
carcenntedatb ecbni tervecaiee tapd ydoagesitrathd it yacie te GHprE Uhe) titss cempound
&ﬁiﬁg, 3%%?\'@3 by ﬂ\@ﬁ@gyﬁgm&_ PCT/ 1 B2007/ 001125 97
N™ "N COPH. 1133

A1 R P8 ST - BUFRBI 22 e NG Pl By FEFE buteh: %

cycl obut anecar boxyl i ¢ aci d Example 2
CO,Et
N /D/
A N
l H

N/O

2A. 3-({5-[3-(4-Isobutyl-phenyl)-[1 .2 4]oxadiazole-5-yi]-pyridin-2-yimethyl}-amino)-cis-

cyclobutanecarboxylic acid ethyl ester

A solution of 5-[5-(4-isobutyl-phenyl)-[1,2,4Joxadiazol-3-yl]-pyridine-2-carbaldehyde
(0.059 g, 0.192 mmol), cis-3-amino-cyclobutanecarboxylic acid ethyl ester (0.034 g, 0.192
mmol) and acetic acid/THF (10%, 3.2 mL) was stirred at room temperature for 1 hour.
Sodium triacetoxyborohydride (0.081 g, 0.384 mmol) was added to the reaction mixture,
stirred at room temperature for 12 hours, quenched with methanol and concentrated in vacuo.

The resulting residue was taken up in dichloromethane, washed with water, saturated
NaHCOs and brine, dried (Na,S0Q,), filtered and concentrated in vacuo to provide the title
compound (0.075 g, 90% yield) as a solid.

H NMR (400 MHz, CDCl3) 5 0.91 (d, 6H), 1.29 (t, 3H), 1.91 (m, 1H), 2.12 (m, 2H),
2.52 (m, 2H), 2.53 (d, 2h), 2.76 (m, 1H), 3.40 (m, 1H), 4.04 (s, 2H), 4.11 (q, 2H), 7.28 (d, 2H),
7.57 (d, 1H), 8.05 (d, 2H), 8.44 (d, 2H), 9.35 (s, 1H); ESI-MS: 435 (MH™).



A sol ution of
3-({5-[5-(4-isobutyl -phenyl)-[1, 2, 4] oxadi azol - 3-yi ] - py

w0 aw7n3Beyl met hyl }- 5 ami no) - cycl obut anecar boxp¢T/tB2a¢7i/@1125
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ethyl ester, 2.0 N NaOH (199 nL) and ethanol (3.0 ni)
was heated in a sealed vial in a mcrowave to 150C for
10 m nutes. The reaction mxture was cooled to room
tenperature and concentrated in vacuo to afford the
title conpound (0.047 g, 36%yield over 2 steps) as a

white solid. ESI-Ms: 408.5 (M#); HPLC Rf: 2. 2 CO,H
m nutes. (HPLC nethod 3); HPLC purity: 95%
Exanple 2 CO2Et NN H NN-O 24 3- {50b
utyl -phenyl)-[1 2 4l oxadi azol e- 2 N

yl 1- pyr|d|n2 ethvl } - am no) - gi H

cycl ob c acif_eth r A solution of
5[5(4|sobut [ T2, 4] oxadi azol -3-yl ] -pyri di
ne- 2- car bal dehy'g 15 (0\059/ g, 0.192 mmol),

ci s- 3-am no- cycl obut anecw—b@(yl ic acid ethyl ester
/

(O 0342§ 39{5113 %41130 u't’vl zznenvlsj L&Cﬁ I
'A"“st- 2 tihghtridelsal{ 0. 081 g, 0. 384 mml) was
added hoséllm%nr&a {'5%’1(4%6135% Fhen Iﬁﬁ'zr zf](%@d@{olé @gﬂl}nyrldma’z-ylmethyl}-

enc

at ur
08%8{1??'%@8“???% %/gc acid-piE reé@ufot%@ Péé% 'a'me'ma% N NaOH (0.864
t ek pandiptheml dd.21d oLowed heated invaskaet wait ih avauicBdwave to 100°C for 5

S%ﬁdﬁfe'%‘t Qqe ?e%ctmﬁ me A3d cgcfléontg ’roo% {eﬁwgel(amgg §Q|3 ralized to pH of 7.0 with

| tered concentrat

PM*C'@aﬁﬁGtﬁ%@d (h ety a@?tatgdd@;ﬁ? My d@gwylaetwq . mb)pyas added to
I\I!dRc@rﬂ:Bﬁed\/HgaméBfﬁlaBt)s abd CheArhix(ueb whHHoncdntrd®d (4 vacbite afford the title

%E@@%g’gf” ﬁel@)@m%% 2. ?2 (m 2H), 2.53 (d,

4.04 (s, 2H), 4.11
(q, 2H)H NWIRxg0q MszlPI)’ISO d7) 50. 8@ dd, 6H),H).93 @0, OIF1),(2146 @hi)4H), 2.49 (d,

443,68 (m 24H), 4514 7.3 (dH E%H &5h) 438 (§,MH5)s.6M8 2H), 9.33 (s,
2@%76 }féb§971kfcgé 8 /(l\%é) é Cd2H N'N "H }GQO

3- ({5-[3-(4-1sobutyl - phenyExahdled, 41oxadi azoI e-5-yll-p
vridin-2-vlnethvl}-amno)-cis- COZH

oo

3A.  3-({5-{5-(4-Isobutyl-phenyl)-[1,2 4]oxadiazol-3-yI]-pyridin-2-yimethyl}-amino)-cis-
cyclobutanecarboxylic acid

The title compound was prepared from 5-[5-(4-isobutylphenyl)-1,2,4-oxadiazol-3-
yllpyridine-2-carbaldehyde by procedures analogous to those described in Examples (1A-1B)
for the preparation of 3-({5-[5-(4-isobutyl-phenyl)-[1,2,4]oxadiazol-3-yl]-pyrazin-2-ylmethyl}-
amino)-cyclobutanecarboxylic acid.

ESI-MS: 407.3 (MH"); HPLC R;: 2.3 min. (HPLC method 1); HPLC purity: 94%.



cycl obut anecar boxylic acid, hydrochloride salt A
sol uti on of

wW@2{0f531387 ( 4- | sobut yl - phenyl ) -[ 1, 2, 4] oxadi azol ReBIB20J7(®1125

10

15

yridin-2-ylmethyl}- 5 am no¥-cis-cycl obutanecar boxylic
acid ethyl ester (0.075 g, 0.172 mmol ), 1.0 N NaCH
(0.864 nlL) and ethanol (0.216 nlL) was heated in a
sealed vial in a mcrowave to 100C for 5 mnutes. The
reaction mxture was cooled to roomtenperature,
neutralized to pH of 7.0 wgxdampled N HClI and extracted
wth ethyl acetate. HCl (2.0 Min diethyl ether, 0.10
m-) was added to théNToRpi nic extracts and
the m xture was conce

title 10 conpouRrd 45/9, s asplid 'H
NVR (40( DVBOd4) S°0.85 (th—KH), 149 @ D COH
(s

2.46 (m| 4H), 2H), 3.33 (m 1H), ,
: 7.81 (d, 1 h), 8.00 (d, 2H), 8.62
1 74 (br, :

- VB5; 7
i _-2-v|r'}1/§thvlﬁgmino)-cis-

39@@@@@5&@4&&&9ﬁﬂﬂy| phenyl) [1 2

4| OX adfl'ﬁez Otttlé3 chh;Bo'uﬁél’ rivey rb'rc?payédm?rtoﬂvb}-chm Q-ﬁ-ﬁ%o%utylphenyl) -1,3,4-

clob yI|c acid The title conmpoun,
% P’H ne y procedures analogous to those described in Preparations (5C-5D)

5ar[<.‘5-Eé<dmpl8® Hadyt BpHenihe) prép&atibnoxia di[BtbiselRiylphenyl)-1,2,4-oxadiazol-3-

k pPdi Hedi %bﬁdéﬁ%eb aalnqe IZ‘:y ?76[5 k@/ |sgﬁﬁ@?%‘@gﬁ 9@]@!(%%98]53 );I]cbyrazm 2-

p¥|lg%l§y }igr?]%al Qyplobutanecarboxyhc acnd respectively.

3- ({ 5- ESFNg:- sevobuiry); Hpbe Ry 12.+ nbufds 4lircadbnaet ) Bryd purly 92%.
razin-2-yl nethyl }- amno) - gycl oput anecar boxylic aci d.
ESI - M5: 407.3 (M#H); HPLC m n. (HPLC net hod

1); HPLC purity: 94% oM OO7/13Q PCT/ 1 B2007/ 001125

99 Exanple 4 NN 0O~
3-({5-[5-(4-1sqh

i azol - 2-yl | - py
car boxylic

gobut yl phenyl)-1, 3, 4-
| T¥yri di ne by procedures anal ogo 0 o
ed in Preparations (5C 5D)

OH
5A.  3-({2-[5-(4-Isobutyl-phenyl)-[1.2.4]oxadiazol-3-vi]-pyrimidin-5-yimethvyl}-amino)-
cis-cyclobutanecarboxylic acid

The title compound was prepared from 2-[5-(4-isobutyl-phenyl)-[1,2,4]oxadiazol-3-yl]-
pyrimidine-5-carbaldehyde by procedures analogous to those described in Examples (1A-1B)
for the preparation of 3-({5-[5-(4-isobutyl-phenyl)-[1,2,4]oxadiazol-3-yl]-pyrazin-2-yimethyl}-
amino)-cyclobutanecarboxylic acid.

ESI-MS: 408.3 (MH"); HPLC R 2.1 minutes (HPLC method 1); HPLC purity: 100%.



and Exanples (1A-113) for the preparation of
5-[5-(4-isobutyl phenyl)-1, 2, 4- oxadi azol - 3-

W@ kjopstsazai ne- 2- car bal dehyde and PCT/IB2007/001125
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3-({5-[5-(4-isobutyl -phenyloo-[ 1, 2, 4] oxadi azol - 3-yl ] - py
razi n-2- ylnmethyl}-amno)-cycl (r)butanecarboxylic
acid, respectively. 10 ESI-MS: 407.3 (MH); HPLC Rf
2.1 minutes (HPLC nethod 1); HPLC purity: 92%
Exanple 5 OG- \ N NNNO OHDS5A
3-({2-[5-(4-1sobutyl - phenylBxable’s 410xadi azol - 3-yl | - py
rimdin-5-ylmethyl}-ammno)- cis- cyclobutanecarboxyllc
acid 15 The title conppund mas prepared from

di azol -3-yl ] -

anal ogous t

2-[5-(4- T aheny X
pyri m dijne-5-gar ba " by

t hose~de Ld i th
preparation of HN

3-({5-[5-(4-1sobutyl-phenyl)-[1,2, 4]oxad|azo £ 3- yl]cpy
razin- gayl met hyl }Et

1¥I‘bepﬂé§igg—p—' é&;;;u PRROXY Y
PCT/ | Bé}@@ﬂnﬂ@o}dy%but&@@arﬁnmIae|d6ethms%r/ hydtdhlofide6£0.193 g, 1.35

EHF%‘ ss'ad§e45{o4 L%Bt{o% df Sll%’lrfg ¥J) ggﬁ\ye%) 11%3 oxadiazol-5-yllbenzaldehyde

- OX I azol
e@a%@xw%m@oa %eﬁc @%é%a@q/ 8k eecdstives jar 8@ mireiteg. Sodium

etrbydto@lsdr&fydm&([)%oﬂ b oz 36k@moPwaOFdded tolthd ReackIihixtuM@Sirred at room

Z%?r(aﬂl?e %r ag th%‘,xrsh ?%ncTtrﬁteﬂ in aaca? é% 8i|v§ g_\%itf bsgp]dz a-I”&Pero"d was
y Higratgdywiggmatgr, fltterets amﬁw@mw)d to atyet’thectitlaciomp()@drm)26®gdSSFMEeId) as a
(WBiteso)d.and stirred for 30 m nutes. Sodi um

triace ride (0.500 g, 2.36 mmpl) was added
to theggﬁﬁg gﬂM xture stirred at room tenperature

for 16 hours, and conceit+ated in vacuo to give a

white solid. The solld/Wa =wrat ed with water,
filtered and 3 ' conpound (0. 260 OH
g, i 434 (MHH).
HN-N<1:;7“'<;
(o]
6B: ‘ cis-3-({4-[3-(4-Isobutylphenyl)-1,2 4-oxadiazoi-5-

yllbenzyl}amino)cyclobutanecarboxylic acid hydrochioride
1N NaOH (3.00 g, 3.00 mmol) was added to a solution of ethyl cis-3-({4-[3-(4-
isobutylphenyl)-1,2,4-oxadiazol-5-yllbenzyl}amino)cyclobutanecarboxylate (0.260 g, 0.600

mmol) and ethanol (2 mL) and heated to 100°C in a microwave for 5 minutes. The reaction
mixture was adjusted to pH of 7 with 1N HCI causing a white precipitate to form. The reaction
mixture was filtered and the solid was slurried in ethyl acetate and treated with 1 N HCI in
ether. The slurry was filtered and washed with petroleum ether to give the title compound
(0.100 g, 41% vyield) as a white solid.

'H NMR (400 MHz, CDCl3) § 0.87 (d, BH), 1.87 (m, 1H), 2.35 (m, 2H), 2.53 (d, 2H),
2.88 (m, 1H), 3.63 (m, 1H), 4.15 (s, 1H), 7.38 (d, 2H), 7.78 (d, 2H), 7.99 (d, 2H), 8.23 (d, 2H).
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(3.00 g, 3.00 mml) was addad to a solution of ethyl
cis-3-({4-[3-(4-

i sobutyl phenyl ) -1, 2, 4- oxadi azol - 5-yl ] benzyl } am

i no) cycl obut anecar boxyl ate (0.260 g, 0.600 nmol) and
ethanol (2 nL) and heated to 100C in a m crowave for 5
m nutes. The reaction m xtgwanp@g adj usted to pH of 7
with 1 N HCl causing a white precipitate to form Th
reaction 20 mxture was filtered and the solid was
slurried in ethyl acetate and treated with N HOD—
ether. The slurry wasfNItereg
petrol eum et her to gjve\he 3 poun 0. 180 g,
',,- g0l i d VR’ (400 MHz, CDQI 3)

41 % yield) as_g

S 0.87 (d, 6k, Xx87 (N 1H \=2=85 (m 2H), 2.53 (d,
2H) , , 3.63(m 1 H, 4.15 (s, 1 H)
7.38

2H).

4Lmdﬂaag@+b@xvﬁc x&& REREVbT N0) ci's.
cycl ob a carEF§ [Tc acid tert-butyl este

sol ut | lors O BLS AR P HBISGR R F“B@))@T 'P%y'a‘?ﬁetﬂ (3.78 g, 19.6
t mmm)bmetyylarmse @0 B, 283 ngmon,ancﬁTHmmb nL) ves eddey li@Bisation of 4-[5-

( (’A-IQoHlei-pf?eﬁylf‘n %&%di@%-ﬂﬁ%e.(z’a%@hﬁ@(ﬁ.&‘@?1@é’%%dontir? aSstic acid/THF
(fﬂ 105 ABUM apshetivpd yat roeny teappgseliie &7 | hor.y Spditye ritagetsybpphydride
e(8(dB. § 39,2 hPolp wasratigedi t tie &béton t&ﬁa‘lktda/e]:rkﬂﬁ’ed (a rdbkh teﬂr@@rature for 12
ra or u
b5l 89T, SRR s g i e
t Bkemep in Qﬁfl"?”?ﬁ“ﬁtwséed Seduentiatly with brinensatemied NetH@e and brine,
f @ied1RialdD, aMERd dnki Qﬁh&éﬂltr%@ tn Wﬁ&)apﬁﬂlflcétgg & fﬁsh &Rhatography
capcent.r n,vacu i
0GRt P e B mernien DSl FertPubf Bt il e  sore

bri ne, 'HMMBI(4Q0aiHNEEG08:-BEd (b9F (@esH), di3D ¢l IHINa2ERCH), ,1H), 1.91 (m,
fﬂzrh)tﬁfé@ gl 2%@%8{]1% ré‘%?ﬂ:\ bi), !a}‘?'dg 1FPUJH('3°2"H)' Phs Y 2n), 7.55 (g,

ronat o
E%%A% Qﬁegigﬁrgﬁflﬁéﬁ\"ﬁf@w}”ﬁl Je corrpound (4 0 g, 44%
yield) as a solid. 1H NWR (400 MHz,
(d, 6H), 1.39 (s, 9H), 1.88 (m 1H),
536 (m 2H), 2.60 (m 1 H), 2.61 (d
H. 3.79 (s, 2H), 7.46 (d,_28), 7.55

7B. 3-{4-[5-(4-Isobutyl-phenvl)-[1,2,4loxadiazole-3-vyll-benzylamino}-cis-
cyclobutanecarboxylic acid, hydrochlioride salt

HCI (4.0 M in dioxane, 21.6 mL) and water (3.6 mL) was added to a solution of 3-{4-
[6(4-isobutyl-phenyl)-[1 ,2,4]oxadiazole-3-yl]-benzylamino}-cis-cyclobutanecarboxylic acid tert-
butyl ester (4.0 g, 8.67 mmol) in dioxane (20.0 mL) and stirred at room temperature for 1
hour. Diethyl ether (50.0 mL) was added to the reaction mixture and the resulting slurry was
stirred for 2 hours and filtered to yield the title compound (2.8 g, 79% vield) as a solid.




2H), 8.10 (d, 2H), 8.14 (d, 2H); ESI-Ms: 461 (MH#). Y
N NH/ NO HO 7B. 3-{4-[5-(4-1sobutyl-phenyl)-[1 2

wdb@gashsazol e- 3-yl | - benzyl am no}-ci s- PCT/IB2007/001125

10

15

cycl obut anecar boxyl i ¢ aci djozhydr ochl ori de salt 20 HCI

(4.0 Min dioxane, 21.6 nL) and water (3.6 m-) was

added to a solution of 3-{4-

[ 5(4-isobutyl-phenyl)-[1, 2, 4] oxadi azol e- 3-yl ] - benzyl am
ino} ci s-cycl obut anecarboxylic acid terf- butyl ester

(4 OH r@\np@?4ommilz) obgowblm@ €r301.03 (rh,)1 HAEM2S(HI, RHRA.6Y(M, 2H),

SRR b P (o DMy (PSBF TP A 2,
.29 (@y2HyBES1-\83:1408 @H.or 2 hours and filtered to yi eI d

the title conpound (2.8 ,E%gﬁig@eld) as a solid. WO
2007/ 132307 PCT/ | B2007/ OOlIZ?LIU H NVR

CD30D) 3 0.92 (d, 6H), 1.93 (m 1H), 2.424m 2H),
2.62 (m 2H, 2.62 (d, 2H), 3.00 (m |
H, 4.21 (s, 2H), 7.40 (d, 2H), 7.66 (d,
2H), 8.22 (d 2H); ESI-Ms: 405 (MH).

NO N-- 3A: Et hyl
cis-3-({4- --(4 |sobutylphenyl) 1, 3. 4-#xadi azol - 2- yl |
benzy}an1|no)cyclobutanecarb e MNmixture of

ci s- 3-am no- acid ethyl ester

hydr ochl ori de I ), triethylam ne

(0.120 m., 0.7 hT8f onet hane (8 nlL) was
stirred at 10 n’peyature for 30 m nutes.
4-[5-(4-isobuty|pheny|,- 3, 4- oxadi azol - 2-yl ] benzal deh

yde (0.181 ng, 1.04 I) was added to the reaction

m xtur@:and stirrehvif or 2 houis3-(SdF{4isabutyiphenyl)-1,3 4-oxadiazol-2-

SRR T 0 10 ) e e

Addi ti %ﬁlﬂturé|°§C'QBé‘mlW?&y@%t%ﬁgﬁrg%l&aq%{)g{w} ester | rydbochlorlde (0.181

eg,My1 eabIg trictyRraeb.00 mileo. (Dm0 anddichiGomigBamn@InL) awad stired at
mtriac F |

raarggerp%er?tHréﬁﬁ 53@/ rﬁnﬁét‘g?g% 8. nﬁ%s&gté/%ée;‘}}ﬁ S‘l f3|14r %d% ﬁy;ﬁ@f&aldeh.yde

h@UBS MmaTH@4meme emadsies e Toredon BREEN ERABIERY TS 3/ARy Sedium

atﬂé’ceﬁd%?bcfr&ﬁlbmde' 0913 §S1| SluemvRSiaé Bdded tathedeastibrnmixtireand stirred for
”6' ﬁo%?s A(j%qlonacli cxs% amlno y%lg\bltljtgnecgrtagxy é g(lloeethyl ester hydrochloride (0.100
mg, 0.773 mmol) and sodium triacetoxyborohydride (0.213 g, 1.01 mmol) was added to the
reaction mixture and stirred for 72 hours. The reaction mixture was concentrated in vacuo
and the resulting residue was triturated with water, filtered and dried to provide the fitle

compound (0.303 g, 88% yield) as a white solid.




compound (0.303 g, 88%yield) as a white solid. WO

2007/ 132307 PCT/1B2007/001125 103 OOH ) N H O
wO20T 183y 8B: cis-3-(f4-[5-(4-1sobutyl phenyl )Pdr/BB2007/001125

4- oxadi azol - 2- yl | benzyl ) am3no) cycl obut anecar boxyl i c

acid hydrochl oride A solution of ethyl

cis-3-({4-[5-(4-isobutyl phenyl)-1, 3, 4- oxadi azol -2- 5

yl ] benzyl } am no) cycl obut ane car boxyl ate (0.300 g,

0.692 mmol), 1 N NaCOH (6.0 nL), and nethanol (5 ni)

was heated in a mcrowave oven at 100C for 3gr nutes.

The reaction mxture was cooled to roomtenpyy atéjre

and pH was adjusted to 7 with 1 N HO, causingra H
white solid to precipitate. The reaction xtfur e was
filtered and the solid was washed with waj t hen
treated with 1 NHC in ether to glvethe e
compound (0.170 g, 61 %yield). A NNEK (400 MHz,
CD30D) 50.78 M BEIN_1.90 (m 2.4H(m 2H), 2.61
(m 2H), 3./06 ( 3.28 ), 3.83 (m 1 H),
4.87 (s, 2H)!, 7.3Q X6} I=td, 2H), 8.05 (d,
2H), 8.23 (d, 2H) Tl e J ~NH N (r) HO

15 OA. 3- 44-[5-(4-1sobuty) -ghenyl) 11 2
4] oxadi azol e- 3-yl | - benzyl N no}-trans

cycl obgB:anecar boxyl i ¢ _aci d, hysls-o@hb-pr-isslfinfiehy) N8 4-oxadiazol-2-

ZM,Q%b Redafb [: d dPdBhiorid ol -3-yl]-

benzal Hehy8RUtSAd 39F r ardtvani neis- éWd@bﬁj@MéMﬁM)xw #-oxadiazol-2-
5 aﬁ]bdwz@ménmho)q&toeﬂtabé/ cRHOGREUIED0 @%9@9%&) t N N3BREB.0 mL), and

F?j }[5‘ WEX%@ cfe in éa‘ncrowav)a oven a 1 OO 8 fo ?? En?gulte%n 'Iohfe reaction

'Sobu
Fm:équ yag qoojpdzq) m@adtealpgrlatug‘— yd) phpywea adjnst@ ol Trettth yiN HCh Ndausing a
E'mterc?éfm @W&@ﬁi@féarmW%dtlé:n?ﬁﬁﬁr%?% g??ﬁé}@il_l%ﬁégﬁe %olfd'\gla? washed with
s Bor s miasbs '%E?r BRI Bt QEmpoUG (01170 5, 617% yield),
10 "H NMR (400 MHz, CD30D) §0.91 (d, 6H), 1.90 (m, 1H), 2.41 (m, 2H), 2.61 (m, 2H),
3.06 (m, 1H), 3.28 (s, 2H), 3.83 (m, 1H), 4.87 (s, 2H), 7.39 (d, 2H), 7.71 (d, 2H), 8.05 (d, 2H),
8.23 (d, 2H).

Example 9

e aTat =

15 A. 3-{4-[5-(4-Isobutyl-phenyl)-[1.2 4]oxadiazole-3-vyil-benzylaminol-trans-
cyclobutanecarboxylic acid, hydrochloride salt

The title compound was prepared from 4-[5-(4-isobutyl-phenyl)-[1 2,4]oxadiazol-3-yl]-
benzaldehyde and 3-frans-amino-cylcobutanecarboxylic acid ethyl ester by procedures
analogous to those described in Examples (1A-1B) for the preparation of 3-({5-[5-(4-isobutyl-

20  phenyl)-[1 ,2,4]oxadiazol-3-yl]-pyrazin-2-yimethyl}-amino)-cyclobutanecarboxylic acid.
ESI-MS: 406.3 (MH"); HPLC Ry 2.2 minutes (HPLC method 1); HPLC purity: 100%.
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| obut anecar boxylic acid, hydrochloride salt 5 A

sol ution of
3-{4-[5(4-isobutyl -phenyl)-[1, 2, 4] oxadi azol e- 3-yl ] - ben
zyl am no}-ci s- cycl obut anecarboxylic acid (0.100 g,
0.23 mmol ), formal dehyde (37% w. in water, 0.10 ni,
0.57 nmmol ) and acetic aci tExadpfedon MeOH, 1.32 nl) was
stirred at roomtenperature for 30 mnutes. Sodiu

tri acet oxyborohydride (0.047 g, 0.23 gted
to the reaction mxture, stirred at ture
for 12 hours, and concentrated I n vacug enove t he
10 MeCH. The resulting reg Nasert acted wi t h

di chi orongt hane and t hre—dg rgagi c |layers were

washed w sa ﬂl NaHQB 7 conchmtrated i n vacuo
and treate 2.0 Min diethyl ether, 0.10
m.). The urry was filtered to affordthetltle

conmpoundg (O 0 3
CD30D)198:—6—g2rpgvliglp-B- 3y ” i
Mw&wﬂﬁb, 2.69 (s 3H) 2.94 (m

|‘§ §c]lut‘om o1F @-{g [§(4Js%b&t§1ph3rw))q[1 7 atbkadighole2))-beRzyldhino}-cis-

S o 5 b e o ol g o o

. 574mnbn padiadelit afid (% in MeOH, 1.32 mL) was stirred at room temperature for 30

4%9(5%9' 258 Um%ﬁg%e}oxgﬁd?ﬂh@d@ (@Q)h? %' %‘2@)’@:'719@%@%9&{ RO¥¥ reaction

chigtus, atmeﬁoai @pg] ISRRErSRER: foF %Q%rg. @nggpracegf{q{gﬁ in S@PYS to remove the
hyst19.Cherebheng (186U wasTextr:tedBthrdinblojgmetitane tahy frardoméined organic

('836 %5\§eergtwash R mét%go@m: "ﬁné«%tréteﬂ‘n) vBS asd trdahiRviRtHe) (2.0

erature

w[f@dlemylmqﬁyw phewy ¥ hqs'zrrﬂww%l@regzte|6Lff3fdyh? Hisnsomngend, (9-053 9.
50,(%&@1)5 ng, 0.282 mmol) and AcOH (0.50 nlL) were added

to t

(0 e LR DGR, EPUEO 08 B 46! E5B A P88 m o

tzm [ae2H)e269 (0 BH), Aok trur ¥), 381 (. aH) Ho® §,82i‘ho7u41s(,d 2H), 7.70 (d, 2H),

has, ybd eNMECEE, @ipeh. extracted with et hyl
acet @t % g’o %132307 PCI/ I)B%OO7/ 001125 105
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11A. 3-[4-(5-p-Tolyi-[1 .2 .4]loxadiazol-3-yl)-benzylaminol-cis-cyclobutanecarboxylic

acid ethyl ester
A mixture of cis-3-amino-cyclobutanecarboxylic acid ethyl ester hydrochloride (50.7

mg, 0.282 mmol), triethylamine (0.058 mL, 0.423 mmol) and THF (2.5 mL) was stirred at
room temperature for 30 minutes. 4-[5-(4-Methyipheny!)-1 ,2,4-oxadiazol-3-yllbenzaldehyde
(74.5 mg, 0.282 mmol) and AcOH (0.50 mL) were added to the reaction mixture and stirred
for 30 minutes. Sodium cyanoborohydride (35.4 g, 0.563 mmol) was added to the reaction
mixture, stirred for 18 hours, quenched with sat. NaHCO3 and exiracted with ethyl acetate.



The organi ¢ phase was concentrated in vacuo,
Purification by flash chromatography (silica, 2:8

wee@aaszexanes) provided the title conmpound (4BCHIRR007/001125
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39.8%vyield) as a solid. ES5-MS: 392.2 (MH#): HPLC Rf:

. 2.19 mnutes (HPLC nethod 1); HPLC purity: >90% HO2C

N HN NCO 5 11B. 3-[4-(5-p-Tolyl-[1 2
41oxadi azol - 3-yl') - benzyl ani nol - ci s-cycl obut anecar boxy!
ic acid hydrochloride Water (0.50 nL) and 1 N NaCH

(‘I@xe%lga‘ﬂe)phﬂ@esw@éj&fﬁderﬁr@tea i5 @doud.i PurifiodtioB-bly 4legtbetperhatbyrbphy (silica,

xadi zoI benz box
7 Eiciee g prodepi e sta Ry s, S %m?gm@ THE
(0. 50 ESI-VS: af2R. :St(MHr)ied'l%hC Rooznw atipigsattint-e mefpod 8); HPLC purity:
KS. The reaction mxture was diluted with methano
and T oaded onto a col um (solid phase anionic exchange
sor benttOCahe_col utm was washed with water and THE
gcetic acid (10%in THF). The el uent
vaeyo ang the resulting residue
was taken up in 2012 ( and HCl (sat. in ether,
2 m) and stirred féF 1 hd e slurry was
concentrated in vacuo to
conmpound (22 ng, 49%yvyield)
(MH+); HPLC Rf: 2.0 minutes (HPLC
12-27 Exanples 12-27 listed in th
were prepared using procedures anarugous to :
gefzr I(EPBdlE tl %:lgiz -B_géﬁﬁ 1 ,&?A}o&ééig'z%}-&(/l?-gegzugmP]BEB?-E\%OBE‘tgné%tarboxvlic
[_ﬁﬂnﬂ$QMQﬂEazol 3-yl)-benzyl am no] - ci s- cycl obut anecar
OXV' '\R/at%P oo R R (GO QU IYaRR dhtttd 10R1-&1URbn ONB-pi(5-p-tolyl-

S Pt BRI H PR neag Bl 9% oy! o5 (5.5mp. 0112

Immyl) brdyEHiFzpl5amL) ang stivied atrperh ddmpesatiee far 1B kgurs.c Thectegetion mixture

]\ﬁﬁsscgliléd [Nfiﬁ fhgﬁd? BYd FoQ&@rBﬁltc)a &olun?n J)lfa)%géea&ﬁﬂm@exc%%e dorbent).
S W and e S R VAR 25BN

a‘quCpolumn was washed with water'and THF elute acelc aCI 10% in THF). The

eluent was concentrated in vacuo and the resulting residue was taken up in CHxCl, (3 mL)

and HCI (sat. in ether, 2 mL) and stirred for 1 hour. The slurry was concentrated in vacuo to

provide the title compound (22 mg, 49% yield) as a solid.
ESI-MS: 364.2 (MH"); HPLC Ry 2.0 minutes (HPLC method 1).
Examples 12-27
Examples 12-27 listed in the following table were prepared using procedures
analogous to those described in Examples (11A-11B) for the preparation of 3-[4-(5-p-tolyl-
[1,2,4]oxadiazol-3-yl)-benzylamino]-cis-cyclobutanecarboxylic acid.

Example Compound Name MH+ HPLC

Rf (min) | method

12 3-{4-[5-(4-Ethyl-phenyl)-[1,2,4]oxadiazol-3- 378.2 2.1 1
yll-benzylamino}-cis-cyclobutanecarboxylic
acid

13 3-{4-[5-(4-Propyl-phenyl)-[1,2,4]oxadiazol-3-[  392.2 24 1

yll-benzylamino}-cis-cyclobutanecarboxylic

acid
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Name M+ HPLC Rf (min) nmethod 14

w@2404ABBe1 3- Et hyl - phenyl ) -[ 1, 2, 4] oxadi azol - 3- BFBIER20@7/(1125
1 yl]-benzylamino}-cis-cwsl obut anecar boxylic acid
15 3-[4-(5-0-Tolyl-[1, 2, 4] oxadi azol -3-yl)- 346.2 2.0 1
benzyl am no] - ci s-cycl obut anecar boxylic acid 16
3-{4-[5-(2-Ethyl -phenyl)-[1, 2, 4] oxadi azol -3- 378.2 2.0
1 yl]-benzylamino}-cis-cycl obutanecarboxylic acid

14 ém—’p ? (Z-ETNYCompeRy NemE I, Z, 4] oXhdi g@el - §- 3/EpPLC
2.11 - benzyl am i no}-ci s- cycl obut anecar boxylic

agi d 18 3-[3-(5-0-Tolyl -[1, 2, 4] oxadi azol - 3- ylﬁf(mj?ﬁ -method
1.8 1 bern zyI am i no] ci s- cycl obut anecar boxyl I ¢ aci

19-3={3-T95t okt Xadi =3—37872
2.10 1MDyI ]3 43551;3 F%%qﬁﬁw[g{zs‘mog?dé?ﬂy tan égégr boxyl | c 1
adid 20 Ey']{WEM'WN%{%@?%“%P%WV'}C 1,2, 4] oxadi azq| -

46‘6 2 2.3 |dcid 3- yI j- benzyl am | no}-cis

c\el-obutanec
34{3-[5-( ﬂ"@r@ﬁdybﬁ&‘ﬁ?ﬁaa'[’ﬂi°@ yzl] oxad| az gP 2 39?2(.) 2 L
213 1yl ]bdveyiaryiheirmisiayepbutanscashadésbut anecar bo> ylic
agid 22 Ca({‘d?> [ 5-(4-Ethyl -phenyl)-[1, 2, 4] oxadiazol - 3-
3718.2_2_1 yl]l-benzylaminol-cis- r-\/~l obut
i3 aclt %?3{43&[@5@5' -AHSROI-LAjoredazet 3y hdi H5 G - ja- g T
3ja4 2 2.0 \W)-behepemyhanisropdlomitaiecyiodxglizul anecar bﬁbxyl i's
agi d a
cid
17 3-{3-[5-(2-Ethyl-phenyl)-[1,2,4]oxadiazol-3- 378.2 2.1 1
yl}-benzylamino}-cis-cyclobutanecarboxylic
acid
18 3-[3-(5-0-Tolyl-[1,2,4]oxadiazol-3-yl)- 362.2 1.8 1
benzylamino]-cis-cyclobutanecarboxylic
acid
19 3-{3-[5-(3-Ethyl-phenyl)-[1,2,4]oxadiazol-3- 378.2 20 1
yl]-benzylamino}-cis-cyclobutanecarboxylic
acid
20 3-{3-[5-(4-Isobutyl-phenyl)-[1,2,4]oxadiazol- 406.2 2.3 1

3-yi]-benzylamino}-cis-
cyclobutanecarboxylic acid

21 3~{3-[5-(4-Propyl-phenyl}-[1,2,4]oxadiazol-3- 392.2 2.3 1
yl]-benzylamino}-cis-cyciobutanecarboxyiic

acid

22 3-{3-[5-(4-Ethyl-phenyl)-[1,2,4]oxadiazol-3- 378.2 21 1
yll-benzylamino}-cis-cyclobutanecarboxylic
acid

23 3-[3-(5-p-Tolyi-[1,2,4]oxadiazol-3-yl)- 364.2 2.0 1
benzylamino]-cis-cyclobutanecarboxylic
acid

24 3-[2-(5-p-Tolyl-[1,2,4]oxadiazol-3-yl)- 364.2 20 1
benzylamino]-cis-cyclobutanecarboxylic

acid




10

15

24 3-[2-(5-p-Tolyl-[1, 2, 4] oxadi azol -3-yi)- 364.2 2.0 1
benzyl am i no) - ci s- cycl obut anecarboxylic acid WO
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Name M+ HPLC Rf (mn) nethod 25

3-{2-[5-(4-Propyl -phenyl)-[1, 2, 4] oxadi azol - 3- 392.2
2.3 1 yl]-benzylamino}-cis-cycl obutanecarboxylic
acid 26 3-[2-(5-mTolyl-[1, 2, 4] oxadi azol -3-yl) 364.2
1.9 1 benzyl am no] -ci s-cycl obut anecarboxylic acid 27

3-|[ Exérhpio- 'Tol yT-TT ,Corpb@adin@Z O - 3-YT |- - 2 [1. 9 HPLC
benzy[ am no ] ci s-cycl obut anecarboxyli¢ acid Bxanple

28 H HCNI CO2H NU--- N CH3 N 28A: RF (min) | method

3-115-f 5- (4-Isobuty| phenyl)-f1 2

4] t 55

cylcl obut anleé%%%x@wfb%hﬂ{jﬁzw]&%' O?I de39 2soI ut‘lzgn of
2-lchl or o- BYFBeEdeN Bt %Iﬁwg?mcgrngygc 4- oxadi aZol - 3-y| ]
pyr|d| ne (|afldng, 0.16 mmmol), -

Cifs=3=atri ey-cabutanecar box aecid—e Y S =2
hyldr Ay orgé%w(@'#qﬁ[%?']&%ﬁ 53 }(H‘m poimzf\1 i m T
pHosphat e ngr}mgm@okq,ggyglohtggnegargwhqnm|) and DVSO
ml) was dhdigred in a sealed tube in fthe mcrqwave 4t
200Cfor—10 mnuy tign mixtiure was 10

~ (©OF

cdol et to FERT
The resul tjbergylarebplhiecyolaisutaliesabdxyiid §n Et OH (3 nl).
NaOH (19 ngq 0.478 nmol ) and water (2|m-) were addegd
tothe reaction mxture and stirred in a sealled tule

oG ] ﬁ;ﬁgr%%]ﬁﬁaé'aé‘ﬂ& Woncen{rat®dd i § vhEud.

in the mcrowave at 180C for 10 minutes. The reaction
m xture was cool ed to roongk gp@ture, acidified with
INHC (5 m), filtered and grlea to provide the
title conpound (59 ngy, 86% yield) asNa soI',:] d. 15
ESI - MS: 393. 2 (M—|+) HPLCRf 2.7 .

HPLC put/

met hodH;L); 100%

N F CO,H
CHj /
o—N
28A: 3-{5-[5-(4-Isobutyl-phenvl)-[1,2,4loxadiazol-3-yl]-pyridin-2-ylamino}-

cyclobutanecarboxylic acid hydrochloride

A solution of 2-chloro-5-[5-(4-isobutylphenyl)-1,2,4-oxadiazol-3-yllpyridine (50 mg,
0.16 mmol), cis-3-amind-cylcobutanecarboxylic acid ethyl ester, hydrochloride (57.1 mg,
0.319 mmol), potassium phosphate dibasic (58.3 mg, 0.335 mmol) and DMSO (5 mL) was
stirred in a sealed tube in the microwave at 200°C for 10 minutes. The reaction mixture was
cooled to room temperature and concentrated in vacuo. The resulting residue was dissolved
in EtOH (3 mL). NaOH (19 mg, 0.478 mmol) and water (2 mL) were added to the reaction
mixture and stirred in a sealed tube in the microwave at 180°C for 10 minutes. The reaction

mixture was cooled to room temperature, acidified with 1N HCI (5 mL), filtered and dried to

provide the title compound (59 mg, 86% yield) as a solid.

ESI-MS: 393.2 (MH'): HPLC Ry 2.7 minutes. (HPLC method 1); HPLC purity:

100%.
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w@2404A3B301 4- | sopropoxy- phenyl ) -[1, 2, 41oxadi azoPeBIB2A0J7 (91125

10

15

enzyl am no}-ci s- cycl obut amscar boxylic acid
hydrochloride 5 The title conpound was prepared from
4-[ 5- (4-i sopropoxy-phenyl)-[1, 2, 4] oxadi azol - 3-
yl']-benzal dehyde by procedures anal ogous to those
descri bed in Exanples (1A-1B) for the preparation of
3-({5-[5-(4-isobutyl - phenylExample294] oxadi azol - 3-yl ] - py
razi n-2-yl met hyl }-am no) - ci s-cycl obut anecar boxylic
acid. 1H NWR (400 MHz, DVMSO D6) 51.28 (d 6H), AR. 35
(m 4H), 2.85 (m 1H)O_3—r38( Q 1

H, 4.12 (s, 2H), 4.7§ (m\l 7.3 (d/ 2H) \y/ 68
(d 2H) 8.11 4 ;

anal ogous to those described in
e preparation of

3-{4-[be:(4-i sopr @Q@-}@Vm IJO%ropoxv-phenvl) [1,2 4]oxadiazol-3-yl]-benzylamino}-cis-
phenyl ) - 1;‘2 ] Sﬂyﬁ g -3-yI]- benzyl am no} - cycl obut an
&4 oad“ac'.. YUARIY i de. Exanpl e Conpound Name

v+ HPIIE ®e O()mpnl)ndrvmsrpmbarea(ﬂrom 4-[5-(4-isopropoxy-phenyi)-[1,2,4]oxadiazol-3-
{If gen&édéh@aér by Hdé@d’d?&eér{égﬁyusr}g %Béla) esé%g’d th sza%i%leé (1A-1B) for the

Xadl azol - o5- -CI'S

C9F8P%5119?\aﬁgC?ag{%b@((ﬂrlsro@utaloqhan%)]ﬁ 2 4]oxad|azol 3- -yl]-pyrazin-2-ylmethyl}-amino)-
3eig-dyddbutabecarhokylinacionmet hyl - pyri din-3-yl)- 419.2 6.03 4

[1 2, 4]I-fanec§6(go )I(—I?él Bknlsok’c?g%%éim B}, 25%m, 4H), 2.85 (m, 1H), 3.38 (m,

ycl ob IC acl
3“(043 $5(d, 6H) 2,12 (522'T') 7B Wor di)et. Holdy3H)pY.68 (H, BHB 8.14 49, 4H); ESI-MS:

6482 dH+yl hPldR2 64 anagipee dletdyul } - benzyl ani no) - ci s-
cycl obut anecar boxylic acid WD 20 7/ 132307

PCT/ | B2007/ 001125 109 =
Examples 30-32 listed in the following table were prepared using procedures

analogous to those described in Example 29 for the preparation of 3-{4-[5-(4-isopropoxy-
phenyl)-[1,2,4]oxadiazol-3-yl]-benzylamino}-cyclobutanecarboxylic acid hydrochloride.
Example Compound Name MH+ HPLC

Rf (min) | method

30 3-{4-[5-(4-Trifluoromethoxy-phenyi)- 433.1 7.25 4
[1,2,4]oxadiazol-3-yl]-benzylamino}-cis-
cyclobutanecarboxylic acid

31 3-{4-[5-(6-Trifluoromethyl-pyridin-3-yl)- 419.2 6.03 4
[1,2,4]oxadiazol-3-yl]-benzylamino}-cis-

cyclobutanecarboxylic acid
32 3-(4-{5-[6-(2,2,2-Trifluoro-ethoxy)-pyridin-3- 449.2 6.82 4
yll-{1,2,4]oxadiazol-3-yl}-benzylamino)-cis-

cyclobutanecarboxylic acid




O-N N I ON"--0 OH 33A
3-f(M4-15-(4-1sobutyl -phenyl)-f1l 2

wdadb@gasdsazol - 3-yi |l - 3- net hyl - phenyl } net hyl ) - PCT/IB2007/001125
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15

20

am nol - ci s-cycl obut anecarbowylic acid 5 The title
conmpound was prepared from
4-[5-(4-isobutyl -phenyl)-[1, 2, 4] oxadi azol - 3-yl ] -
3-met hyl - benzoi c acid nethyl ester by procedures

anal ogous to those described in Preparations (6F-6G
and Examples (M 113) for thﬁaﬂp R33rati on of
5-[5-(4-isobutyl phenyl) -
1, 2, 4- oxadi azol - 3-yl ] pyr
3-({5-[5-(4- isobutylepﬁ

zi ne- X- car bal dehyde and

[1, 2, 4] oxadi azol - -thyl} am no) - ci s-
cyclobutanec. \ j 3 ' . IVS:
420. 2 (M) : ' HPLC
purity: N

34A. 3-{3:

4] oxadi g “yl | -benzyl am no}-ci s-

cycl obufanecarboxylic acid ethyl ester 15 A solution oH
of ci s=38<am no-cycl obut anecarboxylic acid ethyl ester
hydrochl ortde (34 ng, 0.189 mmol), triethyl amne

(39.5 @8A: 0. 2BH{4r50d-JsotaundlpHerl) (112, Hoxddiayol\8a8-SrhbthyiDHedimethyl)-
0L.i70 mnutes. Acetic acid (300

an - henyl )-1, 2, 4-
oxadi aZbf it cympﬁéﬁmsmw@ f'(°584 Iog4-isgbutgphami] .2 vidsediazol-3-yl]-
asldethytienkdie deraeddiyn oxtextyr @ro@éﬁhressbhélédiﬂsf@r thd9 described in

N e A L ey
hbdfexadive-F-dipyterioerwearbaidetvde ed wi e et hy| 3-664-itisqbutyl-phenyl)-

V\pﬂlﬁ&ad\bidﬂs y@-@?rbiiu@-@%ﬁn&M%Hﬂo@-b@%{}cﬁ&ﬂéﬁ@ca%&ylk@% respectively.

2007/ 159485 Taer B OO 5 18y HHLE SEasd Bt s ao%.

by flash chromat ography (sExangde34:99 to 1:9
MeOH: chl orof orm) provided the title conpound (68 ng,
83%yield) as a solid. ESI-Ms: 434.3 (M#). HO

(@]
O
\ |
N
34A. 3-{3-[5(4-1sobutyl-phenyl)-[1,2.4]oxadiazole-3-yl]-benzylamino}-cis-

cyclobutanecarboxylic acid ethyl ester

A solution of cis-3-amino-cyclobutanecarboxylic acid ethyl ester hydrochloride (34
mg, 0.189 mmol), triethyl amine (39.5 ul, 0.284 mmol) and THF (1.7 mL) was stirred at
ambient temperature for 30 minutes. Acetic acid (300 uL) and 3-[5-(4-isobutylphenyl)-1,2,4-
oxadiazol-3-yllbenzaldehyde (58 mg, 0.189 mmol) were added to the reaction mixture and
stirred for 30 minutes. Sodium triacetoxy borohydride (80 mg, 0.379 mmol) was added to the
mixture and stirred for 18 hours. The reaction was diluted with ethyl acetate, washed with

saturated sodium bicarbonate and the organic layer was separated and concentrated in
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15

O HNONHC 5 34B. 3-f3-f5-(4-1sobutyl-phenyl)-f1l 2
4] oxadi azol e- 3- LI | - benzyl am no}-ci s-

waey@rokasvanecar boxyli ¢ acid, hydrochl ori de AquROL/EB2007/001125

sodi um hydroxide (1 M 1571wL, 0.157 mmol) was added

to a solution of 3-
{3-[5(4-isobutyl -phenyl)-[1, 2, 4] oxadi azol e- 3-yl ] - benzy

| am no} - ci s-cycl obut anecarboxylic acid ethyl ester

(68 mg, 0.157 mml) and THE/water (1:1, 1 nlL). The

I eauiibl COrifftatidnUsyeliavmshreibiographyl@ilied, 1@9‘% entMé@HrBIRérafotth orovided

f f o t;ﬁ%rmp%ﬁd (68 WPEWFLQS g ?Oqlhanol and | oaded

sol i d phase anionic

exchan§§lM§r6@Hi@M*Whe colum was rinsed wth water
(2x) and THE (2x) and then eluted with acetig acid
(10% in THF). The eluent was concentrated in
and the resulting residue was slurried in net
chloride. A saturated ether/HC solution added to
the slurry and the reaction mxture was ¢ entrated
in vacuo to give 15 the title conpou 30.7 ngy, 48%
yield) as a solid. ESI-Ms: 0d40f.2 (MH).\The foll ow ng

i 7 > pot made but nmay
(hose descri bed
| ow ng data: WO
R anpl e Mol ecul ar
Structure Conpound name Mt O - {4 [2 (4-Propyl p h
enyl)-pyrid i n-4-yl]- OH benzyh@£1no} N , CA
cycl obut anecarboxylic acid N1 401 O
3-(Wc$@outvl { 4- B83-[544-IschOpIFad PO 1 R ARRAdidzofkS-yil-benzylamino}-cis-

BoAhRtad5A ﬁ%éc.o? P¥d]rtlcklohld QA benzyl } - am no) -

cyc obut anec XY
Aqueous sodium Rydroxide (1 M, 157 ul., 0.157 mmol) was added to a solution of 3-

{3-[5(4-isobutyl-phenyl)-[1,2,4]oxadiazole-3-yl]-benzylamino}-cis-cyclobutanecarboxylic  acid
ethyl ester (68 mg, 0.157 mmol) and THF/water (1:1, 1 mL). The reaction mixture was stirred
at ambient temperature for 18 hours, diluted with methanol and loaded directly onto a MAX
column (solid phase anionic exchange sorbent). The column was rinsed with water (2x) and
THF (2x) and then eluted with acetic acid (10% in THF). The eluent was concentrated in
vacuo and the resulting residue was slurried in methylene chloride. A saturated ether/HCI
solution was added to the slurry and the reaction mixture was concentrated in vacuo to give
the title compound (30.7 mg, 48% yield) as a solid.

ESI-MS: 406.2 (MH").

The following table illustrates compounds that were not made but may be prepared

by methods analogous to those described above and are expected to have the following data:




O-ro"

benzo[ 1, 3] di oxol
W@007ds2308- yl net hyl } -

-5-y1)- OH 1,
O am no) -

35 N 462 O O 3-({6-[3-(2, 2-Di nethyl -
2, 4] oxadi azol
N cycl obut aneceChmBepdi/@®1125

-5-y1] N

36 N\ Nacid 423 0O 0 WO 2007/ 132307
PCT/ 1 B2007/ 001125 112 Exanple Ml ecul ar Structure

Compound name M+ O 3-({5-[3-(4-Pyrrolidin-1- off
yl -phenyl) [1,2, 4] oxad iazol-5-yl]- NN
pyra2| n-2-ylmethyl}- amno) N O N
=G
y| {5-[6-( Gl %j‘ﬁ?& thoxy QH compound name_ | MH+
pheny {A byr azi n- Zﬁlf/’le}: k’f apyridin-2-yl rretohypl}- m Nno) -
cycl obit anecarboxylic 38 N acid 405 |CE3 O O
[(5 {2-14-(1,1,2, 2, 2- Pentaf | uokp- et hgkifji2-(4-Propy-
phienyl)-pyridin-4-yl}-
OH benzylamino}-
cyclobutanecarboxylic
O N acid
TN
35 = 401
0 3-(Cyclobutyl-{4-[5-(4-
isopropoxy-phenyl)-
OH [1,2,4]oxadiazol-3-yl]-
N benzyl}-amino)-
cyclobutanecarboxylic
N <§ acid
0]
35 =N 462
07/
-9 3-({6-[3-(2,2-Dimethyl-
benzo[1,3]dioxol-5-yl)-
OH  |[1,2,4]oxadiazol-5-yl}-
S N pyridin-3-ylmethyl}-
o | _ amino)-
N N cyclobutanecarboxylic
36 N\ acid 423
o}
o




OH phenyl ]-thi azol -5-yi} N'Zl

am noj -

N pyridin

cycl obut anecar boxylic acid 39

-2-yl met hyl) -
S 446 F F+O

WEER7TME32007/ 132307 PCT/ 1 B2007/ 001125 113 Exar@l/eB2007/001125
Mol ecul ar Structure Conpoumd nane M+ O -{4-[5-(4-
Cycl ohexyl oxy-phenyl ) OH [1, 3, 4] oxadi azol -2-yl]- N

", OA benzyl am no} -

cycl obut anecar boxyl i

O 40 448 O O -(Cycl opropyl net hyl -
{4-[5-(6-ethy

yl)-[I

’3’

c N\ / acid N

4] oxadi azol - 2

—
oy
D
—_
@)
=
2

o LIV AY T

/| RO A%HE°

MH+

37

0

.

3-({5-[3-(4-Pyrrolidin-1-
yl-phenyl)-
[1,2,4)oxadiazol-5-yI]-
pyrazin-2-ylmethyl}-
amino)-
cyclobutanecarboxylic
acid

421

38

CF—0

3-(Methyl-{5-[6-(4~
trifluoromethoxy-
phenyl)-pyrazin-2-yl]-
pyridin-2-ylmethyl}-
amino)-
cyclobutanecarboxylic
acid

405

39

3-[(5-{2-[4-(1,1,2,2,2-
Pentafluoro-ethoxy)-
phenyl]-thiazol-5-yl}-
pyridin-2-yimethyl)-
aminol-
cyclobutanecarboxylic
acid

446




0 (RB)u R

waecwenssbt e salt thereof,

t he group consisting of phenyl

6- menber ed) - heteroaryl ring;

group consi sting of phenyl
6- menmber ed) - het er oaryl

R2 (R3)r (Rt (R4)s 11 R I+ IHI
HO-C (C( )2 n( )mqg 5 or a pharmaceutically
wherein B is sel ect eRCT/IR2007/001125
and a (5to

11Rs

Dis selected fromthe

and a (5 to
ring; 10 E is selected from

perhalo(Cﬂ Co) al kyl -,

R4 is a
consi st
- N( R6) 2i
(C3-Co6) a

n1the group co SIStI of hydrogen

(%5”@@fa kenyl - @Eﬁ %gja (§%yl , (C3- G?)cy #EM% MF
(c2- CE)haterocchvI . (C6-Cl0)aryl -
(Cl- Cl12) heteroaryl - R7- SC2- , R7-CO -,
(R7)2N-C{O)-; 15 wherein each _of Baj %fWD
(C2-CB) af kenyl -, (C2-CB)al kynkl7. ( -<E47 é‘amm -
(C2-C9) heterocycl yl - yaryl -,
(Cl-C12) het er oagy! - S02-, R7-C(O) - CVEWSGFWW"V"C hd
(R7)2N-C O - @} adi cal s may optionally be substituted
by one tp three npi eties independently| selected from
t he ,group consi/sting of hydrogen, hydr oxy, hal ogen, 448
-CN (C1} C6)/e (C1- Co)al koxy-,
per hal o( C1- ( C3- C7) cycl oal kyl|-
(C2-C9) het er p (C6-Cl0)aryl-, apnd 20
(C1-Cl12) het@ -; each R2 is a radiga
i ndependgent [)y_sel ected fromthe group ¢onsisting of
hydr ogen oxy, hal ogen, -CN, (Cl1- éﬁ)alkyl
(C2- Co) a] ke , (C2-¢C6)al kynyl -, (C3-¢7)cyc|oalky|
C2-C9) heterocyclyl -, (C6-ClO)aryl -, and
(C1-C12) heteroaryl -; wherein eac of s ﬁ@yC‘OPmPylmethV"
(Cl- C6) a| kyl -, (C2-C6)al kenyl -, C6 Y4 'Py' pyridin-3-
(C3-C7)cycl oal kyl -, 25 (C2 etéyﬁcy Xa&aﬂﬂz'
(CB6-C10) hryl -, and £Ct eteroaryl - g §%L$<m?>
optional |y be ted by one to tr e g
independpntly Al from gr oup 00n3|st|ng of
hydyegen . halogen (C1- C?)alkyl 433
perhalo(kﬁ [ kyl -, perhalo(Cl C4) al koxy-,
(C3-C7) cycl yI-, (C2-C9) het erocycl yli -,
(C6-C10) pryl -, #and (Cl-Cl2) heteroaryl-; each R3 is a
radi cal | nd dently sel ected fron1thé group
consi sti hg of hydrogen, 30 hal ogen, hydroxy, -CN,
(Cl-C6)a kyN-, (C2-C6)al kenyl -, (C2-C6)al kynyl -

cl oal kyl - (Cl-Ce)al kaoxv-

r adi cal
ng of hydrogen,

(C1-C6) al kyl -,
| kynyl -, (Cl-C6)al koxy-,

hal ogen,
(C2- C6) al kenyl -

PCT/ 1 B2007/ 001125

“and pérhalo(Cﬂ-Cﬁ)alkoxy-;
i ndependently sel ected fromthe group
hydr oxy,

each

- CN,
WO 2007/ 132307
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115 perhal o( Cl- C6) al kyl -, (C1-C6)al kyl -S(O) k-,
R10C(O) N(R10)-, (R10)2NC(O -, R10C(O -, R100C(O -,

w0 RbON 28 O) N(R10) -, (R10) 2NS( O -, (RL10) 2NS( O PET/1B2007/001125

(C3-C7)cycl oal kyl -, (C6-Ciddaryl -,

(C2-C9) heterocycl yl -, and (Cl-Cl2)heteroaryl-; wherein
each of said (Cl-C6)al kyl-, (C2-C6)al kenyl -,

(C3-Co6) al kynyl -, (C1-C6)al koxy-, 5

(C1-C6) -al kyl -S(O k-, RLOC(O N(R10)-, (R10)2NC(O) -,

R10C(O) -, R100C(O)-, (R10)2MN(O)IN(RL0)- (RL0)2NS(O) -,
(RLO) 2NS(O) 2-, (C3-C7)cycl o -, (06-Cl10)aryl -
(C2-C9) h teﬁr@w@wgﬂaﬂh%%@uadl Cl2) heteroaryl - R4

radi cal s nmay optionally be substltuted fromone_ to
five moieties indegeidently s ectPéd fr ofR rhe(REJ)r o@ﬂﬁ)s

consi stifhg of hal ogeny r oxy, (C1- C{S) al4
R, &5

L) B—0D
ggir hal o( C1- a%'koxy, 10/R5 is a raoﬂ" cal sel ected
fromthe group consisti of hydrogen, hal ogen, -CN,
(C1-C10) al kyl -, (C1-0C6)al koxy-, (C2-C10)al kenyl -,
(C2 ClO) aI kynyl -, (C3-C7)cycl ¢al kyl - (06 Cl0) aryl -,

(C3 C ?eré‘gg%{i@?é}{'@cce%@éle ]16 het roar yl -

(C2- CQ&H@.&ﬁrel tsCcyetdcied fiom, thé @bu@tﬂkh&tmfcphe%l a@ a (Rp-Bnembered)-
\aRf-S2-, RI-(O-, RI-C(O-0, R70-C(O-, and

( ( & 15 wherein each of said Cl Clg%al kg/

(C, - C(BFaPRERY o e resp convsiag RUAFIY andsa Fxigieanprabersrjeteroary

apgj onal Iy be substituted with fromone to five

(r:rgL §|t | I% ﬁé@%?é’rﬁ&ﬁ %@t Iré(xpsngl\ r?sglh@gf ;{h%ﬁ(navﬁdg gs%;esgrﬁﬁﬁ?tﬁr?d)-heteroaryi

(@8- C7) cycl oal kyl -, (C6 ClO)aryI-, (CL1- C6) al koxy-,
(C2-CR'het & rr@&cyér | ¢lected affdin (tﬁél -g%ha) &mtsieﬁr@abty hydrogdne ej-0g)alkyl-,

((%B@%)I} SPI d @Fﬁ%@y?yc C?g, rc\é ?a@f‘ Czﬁﬁ)hete{ocg )él | )50 -Cg)aryl,

S(Gb@tzbhet:er@d" \ﬂ tslﬁ)zf ROGIOR&R OC(D)- v@drfﬁl LBH3@5)
i ndepﬁm{féﬁ éa)éh %ﬁéaﬁﬁ@@e)fafkgr’éﬁﬁb am(eﬂylp (C Lo i} , 0&,-@fcycloalkyl-,
‘3‘

%t%{p%yy (oA oSy Ggé‘ﬁ k}?’ RS 06 Hrd:¢(0)- and

((eﬁ)zma))het redicey pky optiotneadly e aulmatoied of owﬁodhree moieties independently

(sg@ctg%c%ﬁ L grou& %ns@% e ﬁ}'}o‘l’%i)éﬁl Wdroxy halogen, -CN, (C4-Ce)alkyl-, (C-

eter oa
(%?JW hé?ré‘f“e@y )9'|kY‘0( Qﬂaycpéfyl 1(§;ﬁe)p%tﬁ@gml- &eoGmaryl-, and
redComletrammy; optionally 25 be substituted with from

one tq atzljl RE P Pa%Fcl’a!e ﬁd%@ﬁ&ﬂ%gﬁﬁégyﬁﬁ? lh%cg%ﬁﬂ) éo%gigﬂntgrb? hydrogen,

oup Consi st n
3@9&6) Relqgpn.- Chgn@qfcs*)ﬁlk@@) Qzﬁb)éij/@ny'w{& -Ep)Akeytn (G Cricycloalky-
8- dg)ﬁéter&y,clle'(GeS@'o)ar)R arf02s- C12R3te@(a@l R-C(O-0O,
10 9 eyl A, ool SR C38bb o
i (FetEpbsieroeyclyly. g—‘e‘rf‘ed@reé'd @'?do(ﬁﬂ(héh@?r@@fm' FSneerisels payy pptionally be
habQagss b ¥ &<¥ree r%letle{sqﬂdééﬁa@nkw belected3flom the group conststmg of

Reh RS e RN CEoatle pARRK G CBRVE! ARG Eleoxy-,
((CeCtBloaikyH, (Qz-C(QID_Eie@&)/qwk (ﬁ@ycw)ary(- @zd @)(he)h@t,e@gw yl -

and ( Cé]acrg:kz)J@Fa%rcglaiﬁa’épend'gﬁh)egél&%dffFUm %er‘o@f co%&@tfr@&ﬁ'h?drogen
R5 radlcasrm esubtl

tu
fhalrgeh ap;@gqu], Cs)aikyl ¥C2 Cs)alkenyl-, (C»- E%alkyny (8 C? )cycloalkyl
(C4-Ce)alkoxy-, perhalo(C1 Ce)alkyl- and perhalo(C1—Cs)a|koxy-,
each R*is a radical independently selected from the group consisting of hydrogen,

halogen, hydroxy, -CN, -N(Re)z, (C4-Cg)alkyl-, (Cz-Ce)alkenyl-,‘(Ca-Cs)alkynyI-, (C4-Cg)alkoxy-,

ER5




optionally said R5 radical and one R4 radical or two
R4 radicals nmay be taken together 35 with Eto form

w@rooy832307 10- menber ed) - fused bicyclic ring optPONE220§7/001125
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containing 1 to 4 heteroatsns selected fromthe group
consisting of 0, S, or N(R6); WO 2007/132307

PCT/ 1 B2007/ 001125 116 wherein said (8 to

10- menbered) -fused bicyclic ring is additionally
optionally substituted with one to two oxo (=0

Hatidiie, Ee?zﬁ m%'é a@ylté'?aﬂ °C€(’OYNWp)°§h1°LN@@ﬂeW‘Qi%b} -YR™OC(O)-,

0 consi st1 ng of
((Bi')ﬂ@f%wl@ " ﬂﬁl\)zN%@d‘ pe%éﬂ\{%@l o3 Cén%?iyc a '@1 eaclffe-Crolany
R, ics)hatefodytiyt pdndi(0feppeenti-y sel ected fromthe group

per nai Ut e hiaAe ey gﬁ‘z%@a@ﬁ (lcaalignyt- (C-Coalkony-
@Mmual &Py RC( QMR&)@&d'\%‘é@kﬁ “C(0)-, R"OC(O)-, (R™),NC(ON(R")-,
@%@et(ﬁﬂ%ﬂg@) ) (Ge %clgal@) a(%lcm arfi(C,-Co)heterocyclyl-, and (C;-

(C1-C12) het

%é’@ﬁ@ﬁ%‘@ﬁt yr %‘%laésctn@éf Pp Bﬁg yhé Sr“é%q”t%(’grfrsWsﬁ”ﬁgw Flve moieties
h'y@bpeg@“t'y séigatiedofkgm theaboge epnsisihy of NHARD) hydroxy, -CN, (Ci-Ce)alkyl-,
<@1@§ - (c gl Ao E a0

and ( @65’ dp%gﬂfelepégg rf%ng%agropg cg&qt:agéqgfgyg%éen lWallogen -CN,

tS(la:lqm;d )dlkyt-ed (E1-0falkoxg-, t ?(dg+m£almvlet i -Gebleytyed f(Eedh)cycloalkyl-,
0

@ecgﬁgg § Béﬁeﬁ%{b%xyf’ (oo%ﬁzgr?té?&?@« (@S%@%&éhb%m I-O0- q@%;o)aryl -O-,

s@z&)hetemﬁyctyhpt e ﬁpweﬁsr%fthrﬁﬁqd?o‘% "h} d?@geﬁ -C(0)- R™-C(Q)-0-,

(@b )aby/R)N-LCE-C6) al kenyl -, (C2- C6) al kynyl -

( CB- Cl%ﬁ Cl %gcl;hk{fdfld&c%ﬁ%léhb C? rC[os‘aX(%%lagd (Chc'?m?&ynyl R® radicals

Rﬂam@onally{‘pe @gt@}ltuted pzv;m(g(o@) ang-to flwmolg(e@)mdepergj@atly selected from the
o of MI&JeR] Ry RS h -0, @aiodalk@ -(€8rakycybatkyl-, (c6 -Cqo)aryl-,

(%C%}al kz{% qtt{;?cycIQG d 18:)y1§;t?rgcr§l .C7) cycl oal kyI

( C1- Cl@hdnein @rciapk baid KO- Gadicloalkd- Brd BhtGrisyelealyl-O- R® radicals may

ssestdny H& %sm{ted QAR rbiA ohd foSife RIS RgepeRMERRNE SIGIdd fhom the group

{
hwglgg{‘; ojg%g%:;g’ge yc?r% Cons' S&%?aﬁéﬂr hy(%r %g?aryl- (C+-Cs)alkoxy-,
( CL-Oxfoptatokymiy - and{er- Ba}m(e@ﬂary%) al kyl -

gg gz%t)qégghlc)@géﬁylof %Q C%c%@gﬁ,t ef(@%@hé%mycgl g (SrCapheteroan-

GOl @m%}beﬁeroam'sﬂﬁe @Fdﬁp%wﬁém@fvl Ry RoraWb?rfB@Ve?Pt'O"a"y
aﬁ@su@ﬁ&utéﬁ%&i flort orie to kivd moiatiesiinepereientlyiselatt8d fram e grouprodnsisting

s SRRDRRERS SR, PyleL e om0 0.3 25 P

er_fromO

2; andwfnerele eagh of§aid R $reR e%Q:hRu ﬁ‘a:ep% Ry CEY- %Re%&ﬁo) and
f F@HN-@(?@P ’F. radidals AnSOBpABIN Bé subdtitubgar M aroln @né R GivéJ) moieties

F‘)mdepen eR@ sekgctec? l'Ol'gl Fi’lg group consisting of halogen, hydroxy, -CN, (C4-Ce)alkyl-,
(Cs-Cy)cycloalkyl, and (C4-Ce)alkoxy-;
wherein each of aforesaid (Cq-Cg)alkyl-, (C4-Cg)alkoxy-, (Cs-Cio)aryl-, (C1-Ce)alkoxy-,
(C2-Co)heterocyclyl-, and (C4-Cqz)heteroaryl- moieties for each of aforesaid R® radicals may

optionally be substituted with one to five halogen groups;
optionally said R® radical and one R* radical or two R* radicals may be taken together
with E to form an (8 to 10-membered)-fused bicyclic ring optionally containing 1 to 4

heteroatoms selected from the group consisting of O, S, or N(R®);
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I R1_IH I I R HO(C( )2n( )mqg 301 or a
phar maceutical |y acceptable salt thereof, wherein Bis

w@edogassad7 from t he group consi sting of phenyl BOTIB20¢7001125

to 6-nmenbered)- heteroaryl 1w ng; WD 2007/ 132307

PCT/ 1 B2007/ 001125 117 D is selected fromthe group
consi sting of phenyl and a (5 to

6- menbered) - heteroaryl ring; Eis selected fromthe
group consi sting of phenyl and a (5 to

S eI act'd 8?@?1’? sg%t q@r%l merfitbePSh) fLéeB]bldyt?hcarn(ﬁj@qé Cfitionally optionally

group consisting of r ogen,
(SChstitiydawitoyane | t° tWP@ZO ) grwetiyl -, (C2- 06) al kynyl -,
( C3- Clagy &P %34\ kdd or @amﬁghdwér&feﬁmysélqcled from the group consisting of

d??g@g?fa c‘?@% ap&yf‘“(d %%,%%G"tjegq‘ﬁ{xgﬁrlw . wherein each

( C2- Cmagm Ryl-'pya radw@l@gde{p‘fgy\@y\&y @ﬁﬁq@ﬂ from the group consisting of hydrogen,
&l OSé/rﬁJalM o -Co Jalihi-, Q@Qbé}élb(érrylr @)&Es)alkynyl-, (Cs-Cy)cycloalkyl-,

Clg ?:agte R r S, ma optlonally be 10

s(ﬁ’b& P?t%! 'ytﬂgbﬁé’)a{\’f ?'Pff&é%h% Y%L | ndependent | y

sel ecteadh RF &M tdm&aglndnwndﬂnﬁbs pededtadgirant theyateupgeansisting of hydrogen,

h’é/?rrhogx)ln? é@m {(c%rkg@p@ hKMthCefa@%'r GR) @, feQekoxy-;

(C2- Cgl]fﬁ:éitlrére@@y(ﬂf yqald ( é‘@)a&ylo)agpy CJ-Ce)QE((axy R? radicals is optionally
(@Est@ﬂ&) h&hedr@afoyilve meiatds $ekctes feort dti g@lp consisting of perhalo(Cy-

cted fromthe group consisting of
gaalge ?\@kg@z hal ogen, -CN, (Cl1-C6)al kyl -

( c2- cee)aam IBG!M radicplCpdepsh nﬂ)yp@}qzc_ted fom tr@@re%pqgalﬁw| of hydrogen,
1%.€ |k23) ©2I—©f;r)a§méh€,z‘|Lylm%:vg Cé ngr@gO) @30, oy clGamy-, (Co-Co)heterocyclyl,

(@L @éaj By Rotisa ko Rre: %J(jég; czflcﬁ%n "¢(0)-0- RI0-C(O)-

(BB TNeg©)oal kyl - (C2- C9) het erocycl yl -

( OEI gnlﬁr);lefe’uryéam oABS §<,<}Jceféﬂ<§|) hel-ehamanyl, 1c4?ée)£my|c qtasowma:kyu-

Ger QEﬁH@%\FIY&/ @éﬁééi"@d%‘rgﬁ %*ﬁ%?aa A%;Sacg%?ﬁss' s Spian 5"3’ gubstituted by

hyxértmtyleae mthgtlds oxigpendaitiygelagted BN the@ioug@padistipg of hydrogen, hydroxy,

[ 1- ¥ 2 +-Cr)cycloalkyl-,
Iqu%Ja’d) cycl %%w&w ng %;"k:igr O%%a?é;/(&@ etk 24Cs-Crjoyeloalky
(@GC@W‘}’@FWV" (Caﬁ'@)?f ¥#-: each R3is a

r adi cadach Rﬁ’mmdremtsleyectsefrentrcecgrdw@nmstldmeg girfydgen and (C4-Ce)alkyi-;
consi hal ogen, hydroxy, - CN,

(Cl- 'L’Pgm?ggeh{‘%; %ee';]w kenyl - . _(C2-C6) al kynyl -

(C3- C7 @W:n 8l qegh indepepdenttg) iRfegenfipm 0 to'3;

per hal Fp,@@;l,m%)aair&yhmz and per hal o( Cl- C6) al koxy-; each
R4 is a radical ntly sel ected fromthe group
consi sY¥RY 'n(t)‘?gehfr%n g?cg%%qg% hal ogen, hydroxy, -CN,

- N( R6) 128, t(a@!Lu @@)e@pwrﬂepenqmy apinigordiop A to 4.
( C3- C6), al kyR¥dmpouh&dr homhl@KY -,

(R®)y R' R? R, R (Rs

HO——ﬂ—-(C(R%%—& N— (CH)m LI% 1|3 IIE RS
q

|

or a pharmaceutically acceptable salt thereof,

wherein B is selected from the group consisting of phenyl and a (5 to 6-membered)-

heteroaryl ring;
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per hal o( C1- C8) al kyl -, (C1-C8)al kyl - S(O k-,
RLOC( O N(R90) _ (RL0)2NC(O - RL0C(O - RL0OC(O) -

W@ Rbon2™e O) N(RLo) - (R10) 2NS(O _, (R10) 2NS( O 2rCT/1B2007/001125

(C3-C7)cycl oal kyl -, (C6-Cloyaryl -,

(C2-C9) heterocycl yl -, and (Cl-Cl2)heteroaryl-; wherein
each of said (Cl-C6)al kyl-, (C2-C6)al kenyl -,

(C3-Co6) al kynyl -, (Ci1-0C6)al koxy-, 30

(C1-C6) -al kyl -S(O k-, RLO0C(O) N(Rlo) (R10)2NC(O -

(R1R20C§ %\E (S%Lgt%r%he é&i{j&gﬁ%ﬁﬁbﬁ(@?@ 2 iéO %%@)mewroaryl

("0g- C9) het erocycl yl -, and (Cl- Cl2)heteroaryl - R4

radi cad § seByte®Pbrh @earbup dassisting st phienyl @dd & (B15 Gxnembeded)-heteroaryl
five noieties independently selected fromthe group

cOflsi stl ng of hal ogen, hydroxy, -CN, (Cl-C6)alkyl -

( C3- CB cigch gadika)| selecled1iraB)the lospp eaidisting of hydrogen, (C1 Ce)alkyl-,

-egehakab LSRN (36, EeiobiRy2 (Cédb)ﬁ@tbroﬁﬁ'lﬁcweﬂbm)aryl and
m%eéq%k?up consi sting of hydrogen, hal ogen, -
Er‘e (Cl- C6) al koxy-, (C2-C10)al kenyl -

(C2 Cl/@ﬁ)eadlri@awjﬂof saiq @@Eywy&zﬁmmﬂyl (C£THalgnE), gﬁ@;yq:ﬁcycloalkyl
%C%ﬁ%t&%ﬁfypc (S%ldﬁgnyl ( Seer ?32@ Dﬁét@r’b@@f yiR™- radlcals 5 may op optlonally be
I oall

Fseﬁ?t'i%%_do P@ﬁ)fﬂé‘&ee meist czdeegg %@Fgﬁ‘?‘iﬁl QPmd’e 9r°“p °°“S'St'”9 of

(r@dr-og‘érQ)Hv&rto$y , Gatiogen, OGN, RZ+-G) alkijNSEBe aIBxySCbA’éica:l(og1 -Co)alkyl-, (Cs-

Ao s SRR @ G0,

and (@gclcfo)saqi Sk mdeman*eaﬁw aeéﬁr%ed frPei@/ rﬂr?wnﬁlyt'rsé’f hydrogen,

aiyb@ky then@tdnv\mm tcnftrg)da@?ne {®-J:JakenyIpi (€t-Cealkynyl-, t(03 C7)cy]£>IoaIkyl
en e [ oOu consi stin 0

(LSRRI, LR T P 01 9

( C3- CHheted ergh b@wald (C@©6)a®101%prqsvalkenyl( (-Gl Ko X§e-Cricycloalkyl-,

@Z%Q&)t&}sé;@&pc & anyl aé\ﬂi @1%érbéﬂllerﬁafaﬁicals e btioRally be

eac sai d

(St dc%f"bea %Fee&“ 'é'ées 'E\%‘%pg’%fllegﬁynﬁ‘i}e“%dp??%ﬁ'&? PS?”%§°“S'S““9 of

shydrsgert bydrdxywhalbgen e, dGeCtakii-4 perhatn(Cetlsatkyl-, perhalo(C4-Cy)alkoxy-,

6?@8&)@95@%1 X/CzS(%bh%Fetr&?ch“/lf gjp 14,08 Qraaem %gnaeﬁawyng of

(?:10(:%)291 Eoi?ya ra%'cildn‘(@g c@gsl)h e@}egcfm §,t] grou.gncd)nss%g of hydrogen,
(Mgl 2)ydetxer 6@,y (G:Co)atigk,e(G-Crlmtkanydf (€aiCelalkynyl-, (Cs-Cr)cycloalkyl-,

((gﬁcg%%xgefférhalo{cc%e)gwl h %@6@9@%( b¥{:g)alkoxy

(C2- C@fﬁéﬁelso%?é’l"?'l m@Pe“défﬁW i@@fteelf'?jfh@'@eqr g Spsigling Qb hydrogen,
rram?@ralhﬁdrw -Gt N@ﬁ)%l (Cy-Co)BIRYIS (yc)lah Rl (QY-Caldyngn( @@ )alkoxy-,
t S fo r
e T RO R RERD oo
dRA):NSOIWE at. ko@ S %(Q)mhe(ReDzHS(é%ich o@s%hcwi%'kyls (Cs-Cro)aryl-,
(FQ’%% )5%?1eter5%ycl§p?and ((B'd619(1@)aroaryR7 O - OI R70- C( S) a?d

ra I,oha S
e e el G
f(Eoﬁ%)iaWel SPhu R EEAN BT -G bNCHAL, GIEH0O)-Hy GRetd): (R EWC(O)N(R )
((RDRQ8I0Y, KL NS A3 ey gt kodsc1 aif- (L ciigblly; and (-
%E%?%{ﬁ;c radlccag meéig!?pgpéﬂ%y be( éﬂ eéil’ Qr&&_o’ne tﬁofive moieties
(ifcRpERiphiyt mlemxaﬁcfrcym ihe gmuap (@hisBH29Netaenanytoxy mEINet(C e8s)alkyl-,
fel.c§akRarfi, HQIERRbsl & -fAH K&, aRdky:
R® is a radical selected from the group consisting of hydrogen, halogen, -CN,

(Cy-Cyo)alkyl-,  (Cq-Cs)alkoxy-,  (Ca-Cyo)alkenyl-,  (C2-Cio)alkynyl-,  (Cs-Cr)cycloalkyl-,
(Ce-C1o)aryl-, (Co-Co)heterocyclyl-, (C4-Ciz)heteroaryl-, (Cs-Cr)cycloalkyl-O-, (Ce-Cqo)aryl-O-,



optionally be substituted with one to five hal ogen
groups; optionally said R5 radical and one R4 radi cal

w@eoormse3R4 radi cal s nay be taken together w tPCEIR2007/001125
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forman (8 to 10-nenbered)ig used bicyclic ring
optionally containing 1 to 4 heteroatons sel ected
fromthe group consisting of 0, S, or N(R); 25 wherein
said (8 to 10-nenbered)-fused bicyclic ring is
additionally optionally substituted with one to t wo

&aeé?ﬁf%e ?WB é?g ?ﬂgﬁ&at},ﬁoa R2QNG4 0 ARt §8 |ng C(O) R 7-C(0)-0-,

t he group tonsis
H&éh‘@(@éﬂanct(ﬁ%ef@@}%} kyl-, -CN, and
per hal \m{e%‘in Gﬁarabfkééhd (o -@I?&ikyR7(O1$eﬁlkbi3diaﬁa|(_Cz-C1_o)alkynyl- R® radicals
hﬁ%ﬁ@o@ n%@éubsgﬁ flrergw;) orrr\}e}(to Fvegmgl e esqg&%ééoleht?ygse%fcted from the
pgfotlpab@@@ing@fspaiwem hydréxg2- Qbﬁ)(&ilr@e)ﬁwl- (Cs-Cy)cycloalkyl-, (Ce-Cio)aryl-,
( C%Msly- X@;lég)hetér@%/clw)aﬁ&' g )l'féfémaryl-

YR8

((;1 Cl\@?qietéli?rggégp pald %‘a al yi %pdr %a&i‘@gycioalkyi O- R® radicals may

| sptiedyn te nitisituiee hitic fred ohe Ifive eiefjesoingependestissdlevieddiom the group

h -
%ﬂ&%@? |°§ W%Q\'é hth\"a% (?:l%l @I%s)amgc (bg Ciolaryl-, (C4-Cglalkoxy-,
((éacqlestapkw and (Ghﬁrzﬂé‘?‘ﬁmé%h of said (Cl-C6)al kyl -

and (Gﬂm@@) abk@o(yof B&d r @licahsl-i YCept)haaatycyl-35C1-Cyz)heteroaryi-,

subst r b
e

da@ubmr@) \azlth Ao om0 fieapdieies PATPanEey Feioted o tftﬁpgoup GOﬂSlstmg

EAGHo 5, h§dr@<tyr@}N @tfa(lcaydweraw@ms ehlrkoiﬁll ec:( efl fromthe

group consi sting o 7 7

(C2- CofH REFF° 3 e Ee8 ée) %;h'§/| é&“ (@@) K §IO-ClO and

((Bﬁ)zr@g]@et%r@@y;glbymay opt(o(wly(neo)sglps)muied with from one to fxve moieties

)Sé'e Qc)@w%géé@@d' ¥ theRaroﬁ) corB%m%pbﬁ hﬁgeﬁogydroﬁz r(ﬁf @5-Co)alkyl-,

e@e ﬁv>83fc'°§&<v*daftdéfcég§"5?wy| , (cz ce) al kenyl -

( C2- Coytedrddty mydh-of a(cfﬁa@lpcgodalwﬂ, kGhkGe)alkoxy-, (Ce- Cw)aryl (C+-Cg)alkoxy-,
(@Zbgﬂ i CX&J daﬁ}%%ﬁ(és for each of aforesaid R® radicals may
roary I'cals I's optionally

sQPB@”ﬁ”Y %@Swyted Wﬁ'éO'iedof‘Yﬁ'@@gﬁ%B@PPses i ndependent | y
sel ect@tlofalpsait REragicallipd oanRt mitlical gr to Riyraicatpenay be taken together

WALE SR o Ak s b 1
(f@zerwcyrn%%@mﬁgj@wthe grwmm@wf S, or
( Cl1- CM)eJF@h edaRANY | to ; 10lAerBRsdy) RIed | lﬁcyalld a:dg cial adsiRibeaty esbtionally

BTSSR UG 0 f PO 0™t o 2: moand n
are eaezmh |F~h depoaoent 3 jadigal mciﬂpe@f@nﬂsf plA o the greypj gensisting of
P JPpendent | v o i ot cher
From Pl Ko & Sl e Gle ettt Bhd e oth Bfsistg  Farogen
WMot €CACHRIkY:, |phrbaig(C,ajlkyl-, i (S-&alkenyl-, (C2-Ce)alkynyl-, (Cs-Cr)cycloalkyl-,
(C2-Cg)heterocyclyl-, (Cs-Cqg)aryl-, and (C4-Cqz)heteroaryl-;
each R® is a radical independently selected from the group consisting of hydrogen,
hydroxy, halogen, -CN, -NH(RY), (C4-Cg)alkyl-, perhalo(C4-Ce)alkyl- and (C4-Ce)alkoxy-;
wherein each of said (C;-Cglalkyl- and (C4-Cs)alkoxy- R® radicals is optionally
substituted from one to five moieties selected from the group consisting of perhalo{(C;-

Ce)alkyl-, -O(R%) and -N(R%);



integer fromO to 4. 4. The conpound according to
clains 1-3, wherein Dis a 5-nenbered- heteroaryl ring
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according to clains 1-4, wiwrein E is phenyl and s is
an integer fromO to 4. 6. The conpound according to
clains 1-5, wherein R5 is a radical independently

sel ected fromthe group consisting of hydrogen,

hal ogen, and -CN. 7. The conpound according to clains

1-5, whgdhekNs B5radil§al %d@%b&ﬁ!&/ sbl’é&@@%ﬂQHé ?% up %énsustlnq of hydrogen,

slectedfr rou stln e(

( Kk o @I—C]BZ 6 9}( . %‘mgy) @Qa kyl-,© (Co- o)heterocyclyl-,

cmacawkryny(b-. 912Wm®ryh' 8a8h RifscsaIR’dscoglR’@l(@»aRmG ;O-, R'0-C(0)-,
(%6% Xy~ (C2-C10) al kenyl -, and (C2-

C%%i ny R5 radicals is optionally substituted

f rom oW er?'ﬂ opehef sAEi(GrFaalvF rifeforlient-| (F-CoalkuntdGsFrleyploalkyl-,

(B-@Jhetefocens (G4 CparyRf (Chal featoaryHY RYials is@ptionally substituted by
( %ﬂe t@-}r@% EXIetléS lgc%éin%eé@s%legt%d %‘Xm the grgup choasmt}ng o¥ I‘nyd’rogen hydroxy,

erocycl
(@109@12) HeX, er(@aﬁy)lalkyl- 3(C+8Cs) aﬂf%Y—eonﬁbaln@w&e)@tbwldl n§s-Cacycloalkyl-,

c{c@ldmetbro%ycmh 6&1 jﬁahé(cﬁ@@ﬁé@ea&tomthe group
ti

?%gskét o'%t? kiﬂlca 8@ :tr}gggg%coaelstggloahy@@gen and (C,4-Cg)alkyl-;
C7) cyck banknteger bord 06023 Cr7)cycloal kyl -O- R5 radicals is

opt i ongldny n%ﬁ’@e%tch wate;?éadérﬁ@aa meeembnﬁ bYss, moieties

i ndependent |y sel ecte fromthe group consisting of
hal ogehs AHFEsk{om1¢aE (c1- ©B)al kyl -, (C6- Cl0)aryl -
( C1- C6q aldndintgger frércD16C8)ehet er ocycl yl -, and

(Cl Cl?)sﬁ%h&b%?eréé!cﬁ m&%ﬁné’enﬂ F@nfeggﬂgowt cording to

| ai ms wher el n rom t gr oup
COI’]SI s¥i ng bfe canerognd pepotding, t°(<@m€gﬂﬁé’fh§m§c‘§ yhenyl and r is an
Elgggrzanhﬂbaroar yl -, (C6- ClO)( aryl - 2) "
ete 1 er oar
wher ei A eacﬂpe %gngéouaé}aé%oqﬂ%)t%rdq' %ZWWSQ %‘%77 3 4pembered-
F*@tqrvaeﬂwogmmg@smtemgcﬁrow thét er ocycl yI

(C1- C12) het 'ﬂ’feoacfmﬂound 686rdfad O Miaths @4, wherem E is Iphenyl aRr15d s is an

erocyclyl -0, an (C1- C12) het er oary
'“S?Cz%’%‘e‘}s opt| onal I y substituted fromone to five

noi etif®s i Fbeqoemoendiacsording tectainas f-bovhetdireRYjis em@dIcal independently

CR81e8 roMAnd dAE8Ihg oMMEFIRXY, hart hd=lcied) al kyl -
and e(Cl- émm go %GO% he gg%oﬁnd acgording t

claim?t-9, ec[og‘ipﬁurﬁ geeorqingig §laing k5. whenejn RT'H@ r%@aep&ndently

aeteotedifag thegrolptamsistingf (Was)ekyt-, ﬁam)aﬂi@npo(u:amd )stkenyl-, and (C,-
Tl

5@1 )glﬁ)t/rf[?/fj wﬂéerJaG‘F Fgé?tﬁgc q:?rbgltﬁl éagﬁ)gé(llé% C@alkﬁﬁyl-pf}nd (Co-

r%@é'hwz n@éﬁ F}'S gﬁtaqnﬂbr) s%ﬁ@ute%;ﬁremomﬁ E’n@@a’i‘“B@WI ipgependently

aseledted IOm the group consisting of halogen, hydroxy, -CN (C4-Ce)alkyl-, (C3-Cr)cycloalkyl-,

JPrarR {7 w@?ﬁq%& e BB b ufb ol gl oyl

tane xylic
acid, 8 The compound according to clalms 1 5 wherein R® is selected from the

group consisting of (Cs-Cr)cycloalkyl- and (Cs-Cr)cycloalkyl-O-, wherein each of said (Cs-
Cr)eycloalkyl- and (Cs-Cr)cycloalkyl-O- R® radicals is optionally substituted from one to five
moieties independently selected from the group consisting of halogen, hydroxy, -CN, (C4-
Ce)alkyl-, (Ce-Cio)aryl-, (C1-Cg)alkoxy-, (C,-Cg)heterocyclyl-, and (C4-Cqz)heteroaryl-.

9. The compound according to claims 1-5, wherein R® is selected from the
group consisting of (Ce-Cio)aryl-, (C,-Co)heterocyclyl-, (Ci-Ciz)heteroaryl-, (Cs-Cyo)aryl-O-,
(Co-Co)heterocyclyl-O-, and (C4-Cip)heteroaryl-O-, wherein each of said (Cs-Cw)aryI-, (Co-



3-({5-[5-(4-1sobutyl -phenyl)-[1, 2, 4] oxadi azol - 3-yl ] - py
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3-({5-[5-(4-1sobutyl -phenyl-[1, 3, 4] oxadi azol - 2-yl ] - py
ridin-2-ylnmethyl}-amno)-cis- 15 cycl obut anecarboxylic
aci d;

cis-3-({4-[3-(4-1sobutyl phenyl)-1, 2, 4-oxadi azol -5- yl]
benzyl } am i no) cycl obut anecar boxyl i ¢ aci d;

SCi)ﬁ"ettgrg R/g?il: I Sqeu&mhe@r&%m’ ) - {oluo%d %ll@‘-ad' @é@g)ﬁetgroﬂdw e  and

ci clobutanecar ox

e ara-CaR! OUERS I orepra 15 G i 2P b, fve moleties
yuh&iaﬁnwiﬂ} Sa1d o)) foyCthe brotpces atirfyoof Yiblbgenalyddaxy 3-CNmt 84)alkyl-, and
fk | sobutyl - phenyl)-[1, 2, 4] oxad
12KeX¥i4 ) - benzyl ] am i no}-ci s- cycl obut anecar boxyl i ¢
aCl d 10. The compound according to claim 1-9, whereinp is 1 and q is 1.

3-{4-[ f (4 ?ﬁezwcoogrfbe%\ggr%mé%o gl ﬂsqxf%h@ém sa:IJH é’én]lpogﬁ@?syselected

| am no}-'ci s car oxyI I'c acl
Sﬁqfﬂif[eﬂff(ua-caﬁfﬁyﬂg?fhenyl) [1, 2, 4] oxadi azol - 3 yl]-benzyl
am no} sk 95- mylséua@usr%nﬂppmhlazol 33Hbgtazin-2-yimethyl}-amino)-cis-
?}éc n%ta (c Lt ﬂ%( J)henyl )-[1,2, 4] oxadi azol - 3-yl ] - benzyl
I9BYGeRIDRINT 35t anecar boxylic acid; 30
3 {3 [&({(543 ﬂrl@cpbytyl-mww)z,é{ma@aquea&-whma@@tzm?thyll yeingkcis-
oxyRY&di@but anecar boxyl i c aC| d;

gm{ ?ngg (%,[%F 2‘% Eﬂ?ﬁ%é@ g&% glf:l% -3~ y 8?@% 2- amg hl/l} amlnoyas-

3eybibbltondcdrobsipaddyoxy- phenyl ) - [ 1, 2, 4] oxadi azol - 3-yl ] -b

ﬁ; é 3r/ lo 2?1”(@ ?E} glclbtﬁ)utyl?’;ﬁ\eﬁwcﬁ A ARESAE BB dirke-Amklyl-amino)-cis-

3@»1°P{>utaTesafPaXVi'%mw| phenyl )-[ 1, 2, 4] oxadi azol - 3-yl ] - 3
- met hytis-ph@ny4-seiubyiph ey, Do-bxadiazol-5-

g@?%gﬁ?&%ﬁ%ﬁ&%@#ﬁ&aé&l d; and WD 2007/ 132307
3- { 3- [ B{4b5t&iebutyphesybhl?. flopadiazola Bolbar el 38y | | - ben
ZYcRbPlutacaBbStic &g | obut anecar boxyl ic acid,
N N e ok A S
cyj]hgng[}armgo)g)fclob@anecarboxyllc acid;
3-{4-[ ﬁ{rﬁéln;ll[ﬁié@utlydbu@/hwbl) H[214) e LoiglyRBoN iaBrindHcisbe
nz ans- cycl obut anecar boxyl i ¢ aci d;
%Ilogtﬁ]anecérboxy acid;
3-{4-[5-(4-Propyl-phenyl)-[1,2,4]oxadiazol-3-yl]-benzylamino}-cis-
cyclobutanecarboxylic acid,; :
3-{4-[5~(3-Ethyl-phenyl)-[1,2,4]oxadiazol-3-yl]-benzylamino}-cis-cyclobutanecarboxylic
acid;
3-{4-[5-(2-Ethyl-phenyl)-[1,2,4]oxadiazol-3-yl]-benzylamino}-cis-cyclobutanecarboxylic
acid;
3-{3-[5-(4-Propyl-phenyl)-[1,2,4]oxadiazol-3-yl]-benzylamino}-cis-
cyclobutanecarboxylic acid;
3-{3-[5-(4-Ethyl-phenyl)-[1,2,4]oxadiazol-3-yl]-benzylamino}-cis-cyclobutanecarboxylic
acid;
3-{4-[5-(4-Isopropoxy-phenyl)-[1,2,4]oxadiazol-3-yl]-benzylamino}-cis-
cyclobutanecarboxylic acid hydrochloride;
3-[({4-[5-(4-Isobutyl-phenyl)-[1,2,4]oxadiazol-3-yl]-3-methyl-phenyl}methyl)-amino]-
cis-cyclobutanecarboxylic acid; and



3-[4-(5-p-Tolyl-[1, 2, 4] oxadi azol - 3-yl ) - benzyl am no] -c
s-cycl obut anecar boxyl i ¢ aci d;

w@2404A3B01 4- Et hyl - phenyl ) -[ 1, 2, 4] oxadi azol - 3- yP¢FiBaayio1125
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am no}-cis-cycl obut anecarbexylic acid; 10
3-[4-(5-0-Tolyl-[1, 2, 4] oxadi azol - 3-yl ) - benzyl am no] - c
s-cycl obut anecar boxyl i ¢ aci d;
3-{3-[5-(3-Ethyl -phenyl)-[1, 2, 4] oxadi azol - 3-yl ] - benzyl
am no}-ci s-cycl obut anecarboxylic acid;

3-{3- [%3}([%@' |§6%*alcﬂ Wen gbﬁﬁzﬁ{]éxa[ﬂ%zéfe éul/l%é}fiylérmb%é’rg-yl ] - ben

zyl ami n is- anecar boxylic acid
SCS{CQb‘{tE‘?ﬁSaWYﬂHale hydroghosigRii azol - 3- yI') - benzyl ani no] - ci
s-cycl ghut anmn{pomd adgording do claims 1-2, wherein said compound is selected

frcg ﬁgb"lﬂf’w‘ls}@ 40 , 4] oxadi azol - 3-yl ) - benzyl am no] - ci

anecar oXy I|c aci d;
3 {2 [ &4 [Mplsewyl-pbwﬁsw %4:[013@2@1]3@7&5@?&%'@“@}WT3'benzy
glgénééhrgo)@y&é&but anecar boxyli c aci d;
3 {4 [ 0 th nyl zoI
S T L0 SShgX E itk b By ARl i
and 3-{4-[5-(4-Ethyl-phenyl)-[1,2 4]oxad|azol 3-yl]-benzylamino}- c:s-cyclobutanecarboxyllc
3adidt- {5-[ 6- (2 2, 2- Trlfluoro et hoxy)-pyridin-3-yl]-[1,2
4]oxad|a benz
oi s~ cyelidbe oL A PR EIncleis RigihuEasEThoayic scid
c onpos3-{3-[61i3-Ebptprhiesyl ) d), 2 Ao xadiarehk3-yibheraylaninplotisncycobutanecarboxylic
Cé@d nms 1- 12 and a phar maceuti cally acceptabl e
carrier. for the treatnent qf cancer
in a n%rf?n@“ Isﬁb%é'éﬂer&f [%%r&hxwaéa'twrhenzy&%‘ﬂm 1% ng
a@!/ﬁlollllt@‘teeérbmhdébuﬁal d manmal an anount of a conpound

of cl [55(?# 'IJo%/] [51 ad%%f'53%%@t’t&lﬂaﬁmoih&s—@&c?o%ﬁ&ﬁgéa?b&ﬁac%md

thereo
15. A %@r(ﬁ@dTofybH &‘H@@ﬂIﬁéc&ﬁrvﬁﬁpwﬁrwoap@é&@uwﬂecarboxyhc acid;

condi t3. @qs_?ﬁb@gylfbﬂeﬁy{ QTR 4 fdRadHZOMPy]-SePRTrfih oS- Of
s, rheumatoid arthritis, juvenile

as
a?yflﬁbtﬂ%j'}égarb?ﬁygcaci ‘di abetes, 30 lupus, systenmic |upus
eryt he@rﬂt[éé%rlﬂupwmeﬁmmam@ny) hmxadayéay&rper@wlamo}-cis-

r@HIEthér%carQ&&fda%ﬁi gnd Mul tiple sclerosis, polynyal gi a
r eunatlca Pveltl

TN A RN TR -

Réspjicloatteregabbstic ads Syndrome, Respiratory Distress
Syndr o Of ﬁ)ﬂgr"ﬁ{é%é(utlc%ls l@Oﬂr gcﬂ?ﬁﬂrlszé'aQInah&Jerrdf'a compound of

gl oner ul onephritis | ergi c condjtions,
atipP ¢ 1aeﬁ”ﬁétpih?rﬁ?ce‘&‘ﬁ?lBﬁF‘iepf?B§t°FD'8'E ive puI rmnar y
di seas®). i & eethbo for #esmatnadneof cahden in3bmaminbicimmadd afrsuch treatment

\&'}rﬁ):rmhgﬂg@ g{/){é sa'lmeIaMﬁwEF% agglﬁ‘@to'fta'f%mtpound of claims 1-12, or a

xRhaELaceeie3lt aampéﬁbieo%@'t theraph d51 nieffagtive R teptngreidegpestt i on

( c h ro n1 5; anslmagill &) theOfed@ient bif AdISdak@ B cohaifi@Cddldated from the group
c .an at her osc res

?ogﬁlatfng r%tagtdapr@ung:%ése SEs, mu%w %@‘iﬁ'g%_}uveme Qr%sfltx? 'type | diabetes,
PQHUSI SV mgqqgsthemmS@aln@@wn@tgn‘yéooweb@ii%? optic neuritis, psoriasis,

SALIRSIOSKRIBTs, poR i HéBmERk] Uvies, VEEAIME, Scutl &REGFonicAAfimmatory
COI’IQI?OHS os?eoarthrltls adult Respiratory Distress Syndrome, Respiratory Distress
Syndrome of infancy, ischemia reperfusion injury, glomerulonephritis, allergic conditions,
asthma, atopic dermatitis, chronic obstructive pulmonary disease, infection associated with
inflammation, viral inflammation, influenza, hepatitis, Guilian-Barre syndrome, chronic
bronchitis, xeno-transplantation, transplantation tissue rejection (chronic and acute), organ

transplant rejection (chronic and acute), atherosclerosis, restenosis, granulomatous diseases,



di sease in a mammal conprising admnistering to said

mamal an anount of a conpound of clains 1-12, or a
w@banrmsaseut i cal |y acceptable salt thereof thatP¢BIB2007/001125

effective in treating sai di2z2di sease or condition. 5

sarcoidosis, leprosy, scleroderma, ulcerative colitis, Crohn’s disease, and Aizheimer’s
disease in a mammal comprising administering to said mammal an amount of a compound of
claims 1-12, or a pharmaceutically acceptable salt thereof that is effective in treating said

disease or condition.



