WO 01/ 37835 PCT/ US00/ 31791 NOVEL COVPOUNDS 5 FI ELD OF THE | NVENTI ON The.
present invention relates to the treatnent of diseases, in a mamal, in

whi ch i nappongmsisat e, excessive or undesirabl e angi ogenegtigudsasiroccurred
and/or where excessive Ti.e2 receptor activity has occurred. 10 BACKGROUND
OF THE | NVENTION Chronic proliferative diseases are often acconpani ed by
prof ound angi ogenesis, which can contribute to or maintain an inflammatory
and/or proliferative state, or novehdoeoUNDS | ssue destruction through
the invasive 15 proliferation of blood vessels. (Fol kman, EXS 79:1-8,.1997;
Fol kman, Nature Medicine 1:27-31, 1995; Fol kman and Shing, J. Biol. Chem’
267: 10931, 1992). Angiogenesis is generally used to describe the

devel opnentFmme'p{:m Mm;mnt bl ood vessels, or neovascul arisation. It
Is a necessary Nysi.0l ogl cal. _nor which the vascul ature is
established in ?ﬁb éé)h%f‘v ven ﬁ%‘n‘gr?fa "cp{ﬂf g8ts‘¥s F B My eneral , in
- nost  nor mal whigh iqappmame.sexcmwept urslasirablei angiogénesis hasf occuved aadloon, nmenses and
wound heal i WHere Modk¥sitk PiRASREptot RPN Fhas odéure@Nar act eri zed by persistent and
unregul at ed angi ogenesi s. For instance, in arthritis, new capillary blood
vessel s"1 nvade the joint and destroy cartilage (Colville-Nash and Scott,
Ann. RheunBAGKGROUND OFTHEINVENHIQN abet es (and in many different eye

di seases), new m&@%lﬁeﬂaﬂ\\@ﬂfeﬁﬁ%ﬂﬁlﬂla@eoﬁ{paﬁxea bf'ﬁro%unﬁt her ocul ar
structures, _and ness t 0Qks 79, 1157, 1994).

The processmﬁogﬁ??fgsr 3’3@&%%‘?’%‘1 gt PRI ﬁ’l‘(g’gl F’(S“ag’r{ﬁa'b‘g%nem s (Kahl on et
al ., Can. Jproliferativeistategor which leadorp tissugidostructierothrdngh thf invasivet asi s have been

Egung t g5 be @nﬁaramrwmo%ddsgaaed lgkgn%otksam -8, 309G FolRi-al %(aﬁre 65, %892185
nekar np, : :
1994). The §€'S§ﬁ| %d# S?ﬁ %:gﬁ‘;"w %75 t‘) g?"’l ﬁ'ﬁf"%é g%”% ﬁ)ﬁgﬁaj or di seases
has been acconpAngiegenesis isgsaearniiyusedto dgeqribe the m@lopmqreloépew phi bi tors of
gngl ogtenetSI &placéﬁh&ﬁeldoa%ghrs%&ew&cmmﬁl |Ib’isﬁ|n€c§:§§ai'jﬁﬂi lﬂsxb{éﬁé@lﬂsfe to
iscrete tar enesi s .c activation o
endot hel i al &51“?@ RS Eﬁ W&ﬁ&%@%ﬁf"ﬁ“&ﬁcdﬁ%ﬁ%&?gb“dﬂﬂ} ﬁg’i’ﬂé 19861 ERse of
degr ada20 vedeesnpyosur, émgeperablin miostoxkmhal xdujt tsshesaexceptiagisibeiag stiesef of
ggfgt? gggl gl o%%ig%; ré]%ﬁ'sfis b WBdddQRaRtg. MdRy! disRhsks, iHoWeld@ Sare ERRERIRES t :/\D t
urs in mm es_a aerrps

‘are under wa? PO é’f“eﬁﬁlgteggﬁq)%egﬁs‘% i HHIRGES t“hﬂ%"&ﬁ '%“ﬁ:? a\%f?'ck
angi ogenesi blogd vessels invadg the jrintsind destroy carulagc (Colville-Nash and Scott, Ann.

Rheum. Dis., 51, 919,1992). In diabetes (and in many different eye diseases), new

25  vessels invade the macula or retina or other ocular structures, and may cause
blindness (Brooks et al., Cell, 79, 1157, 1994). The process of atherosclerosis has
been linked to angiogenesis (Kahlon et al., Can. J. Cardiol. 8, 60, 1992). Tumor
growth and metastasis have been found to be angiogenesis-dependent (Folkman,
Cancer Biol, 3, 65, 1992; Denekamp, Br. J. Rad. 66, 181, 1993 Fidler and Ellis,

30 Cell, 79, 185, 1994).

The recognition of the involvement of angiogenesis in major diseases has
~ been accompanied by research to identify and develop inhibitors of angiogenesis.
These inhibitors are genera]ly classified in response to discrete targets in the
angiogenesis cascade. such as activation of endothelial cells by an angiogenic signal;

35  synthesis and release of degradative enzymes; endothelial cell migration;

proliferation of endothelial cells; and formation of capillary tubules. Therefore,



There are publications that teach that inhibitors of angi ogenesis, working
by diverse nmechanisns, are beneficial in diseases such and
met ast asi SWOWBRei |y et at., Cell, 79, 315, 1994; | ngb"@"@g&%l Nat ur e,
348, 555, 1990), ocular di seases (Friedlander et al., _ Science, 270, 1500,
1995), arth PP%‘P?TP%&%W“&“&FWCS}M atfegipts g yndefyay togdissgver ad>: Peacock et
al ., Cell. Idevelop cobfgbundsifat widiP o) blédkchnglogeneiig nodese(vhdsoahyadged.ti et al ., J.

Natl. Cancer 'nstmeé}m C&@ﬁcau%gmuf@n%a?ﬂm@g fahgegénés,g Q%liqh%k om t he

i nteraction of speC| ors and Tie2
receptors ardvesieffch a‘t‘?%%%‘?&ﬁém IWPP@%F%E@WE@WS&S Tie stands
for Tyros$i ndOfReillyse al. aCaH T 5 W04, Ingberexad| Nowikd, 34&565,8@90) baum ogy
dormains). B d reups ( Dunont
e al 1 ogene FABERT Y. S8R 2’§ir%%°ﬁ2%‘5é%ﬁ"*s BRRR e f Te o)

12: 1698- 1707xP1Med 1784135 993 Peacaok gtcal.. Gakl| Immaa 160, &8, 193380 0: 0355- 9358,
1993). 15 Besmngiome (Tdriteldtipaill AINGE. Ohnckr Pidt. B2BP] [99S).i N angi ogenesi s,

i nhi bi ti on_of TiAs.g R e R g o A g

providing di sease peuti c e
ain. | nVYestreceptss: 3 E ioland Tigmaeptaspage S@E’GVWHFHﬁﬂbf%Wyasadm ni st er ed
sol ubl e Ti eZecepwep(ltie startsifty Tyeokint Kin8g OGRS wifh imndin6glondin 08 BGH i n ani mal

model s. Thu g.oh{amegg \doln@ihs P fBoT Gx@re ré‘c‘éﬁt@} 85x§ed%d Pefspgﬁéd %}T{é@%l%{ %%ﬁ;: Gh as

i nhibition receptor t1vl

t her apeut i ¢ (DUMERS t a}. rp'tﬁoéf’iefgeﬂg?ﬂ@@l d?% §6§lepﬁ¥/%l} Mﬂgcedh%li%genem s. The
current applli2ci688-am01,da8heSatd freal nProvef Ndil. Adad) Jci LIS J0RBI69368, 19H3)speci fi c
structurg can inhibit the kinase activity of the Tie2 receptor, block its
signal 25 transdyction and thus may be beneficial for proliferative

di seases via i nhi upen Hie impprignge of Tig? regepiors dtgagagnesis Apbikitionyf THE

| NVENTI ON THBieDkiease attivityiepietiored isinttrmupringibgtmesisopreviding dseasadpedific For nul a

(1), and" 3Qhe9 BRLOBERL. Cl?clcerﬁ@nm%l%l gngluf‘?%ﬂ $0028073-5098] )dt% f Formla

(I') and a H ceut1 cal l\g/{ or carrler er aspect
of the presefiP¥h E?ﬁ"igS‘?‘P“F agquglqlggrgi spluble Tisd rsgrtopinhibied aneipgenesis as Ti e2
recept or20ki read eancahgrowtioin animl middele CEints duhibitiomSETieD kickptoe by otizy be used in

the treat ”E%eank @GJ:H’QHHQMBBRQ 1'5? %t or¥indsP Qétpl'it}’ 19@)%% teg&gha&geneSI s, or

chronic 35 i Ive or _angfo | seases or

di sorders \/\HF"crﬁpeé’P‘é ﬁ%’é‘d’m HW%Y&%%Q@VSFVWW%W}Sate angi ogenesis in a
mammal in need t fThe endrent agplid@idhtéRE&Ihe ROEl fURHAF Bii/Dinpodids afepezificc onpounds

of Formul a (stoicrifeRah SMSHISHRE kindseMtidilifor Sl HES He&tod Block its signal

25  transduction and thus may be beneficial for proliferative diseases via inhibition of

signals for angiogenesis.

SUMMARY OF THE INVENTION
The present invention is directed to novel compounds of Formula (I), and
30  pharmaceutical compositions comprising a compound of Formula (I) and a
pharmaceutically acceptable diluent or carrier.

Another aspect of the present invention is the use of compounds of Formula
(I) as Tie2 receptor kinase inhibitors. Tie2 receptor kinase inhibitors may be used in
the treatment, including prophylaxis, of inhibition of angiogenesis, or chronic
35  inflammatory or proliferative or angiogenic diseases or disorders which are caused
by excessive or inappropriate angiogenesis in a mammal in need thereof.
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N"k H2 N RVR3 Ar N(CH2)- Y (I) 5 whereinVis CHor N Ar is a
napth-2-yl, napth- | -yl, a bicyclic or a tricyclic heteroaromatic ring,
which ri ngg'or?ﬁ"sﬁ% optional ly substituted; Y is NR OR', BGE{AYNR R,
NR C(Z)NR C(Z)OR', NR OCOOR' or 10 NROS®2R 1; nis 0, 1, 2,30r 4; Xis
0, CH2, S or NH THe hovePeohRlndlof BTl (1) &R rd e hydrogen,
X- R4, hal ogen. hydroxy, opti o%alolry sagls(t)i tu%%%s @Q%mé‘mﬁ% , optionally -
substituted CL al kylsul finyl, CH2ORS5, am no, nono or di- Cl4alkyl am no,
N(RO C(O R7, N(RO S(O)2R8, or a {Rto 7-nenbered N-heterocyclyl ring which
optionally contains an additi oNal\yeteroatom selected fromO, S and NR; R2
and R3 independently represent | ptilonaHl y bstituted Cl_6al kyl, or R2 and
R3 together with the carbon at'onvio Neh t %y are attached forman 20
optionally substituted Cl. 7cycl oal kyll o -7 cycl oal kenyl ringg, or R2 and
R3 together with the carbon atompt6 WNi ch chgy—are attached form an
optionally substituted 5 to 7-nenbered heterocyclyl ring containing up to
3 heteroatoms selected fromN, 0 and S; Ry is independBntly Cl.6al kyl,
aryl, ary$C whbeklyl , heterocyclyl, 25 heterocyclyl Cl _6al kyl, heteroaryl, or
a heteroaryl Cal kWiJ‘@i—I%Hété and wherein any of these noieties may be
optionally subst i)ér'!:j\'t ed,; is hydrogen, C(Z)R12 or optionally substituted
C -,,al kyl, opti o= Pyartgndnapiic ley. abigyclic gin irsyedic hoteenarpmatic tingd
aryl d _6al kywhichring3(ra)yexiptiblly sutlsndtedgen or C, _6al kyl; 30 R7 i s hydrogen,
1 6 1 alkyl, C _7eycirerky\g® gty | £l 19 fi i 1
het er oar Y(#)Clrﬂga%éy w et e'r%%yg{zﬁ\r,‘{ ogr ’hgte O%ICJ?@EG’ﬁy{:pO&pOF
01/ 37835 PCT/"0S 1791 Rx is Cl.6al kyl, C3acycloal kyl, aryl,
arvl C, _6al kyl, hetieOohlryB orhet eroaryl C _6al kyl ,
Xis O, CH,, S or NH;
Z is oxygen or sulfur;
_ R' is independently hydrogen, X-R®, halogen, hydroxy, optionally substituted
15 Cj-¢ alkyl, optionally substituted C, (alkylsulfinyl, CH,OR®, amino, mono or di-
C, salkylamino, N(R)C(O)R, N(R%)S(O).R?, or a 5 to 7-membered N-heterocyclyl

ring which optionally contains an additional heteroatom selected from O, S and NR?;

WO

R? and R’ independently represent optionally substituted C, (alkyl, or R?
and R’ together with the carbon atom to which they are attached form an
20  optionally substituted C.scycloalkyl or Cs. cycloalkenyl ring, or R? and R*
together with the carbon atom to which they are attached form an optionally
substituted 3 to 7-membered heterocyclyl ring containing up to 3 heteroatoms
selected from N, O and S;
R* is independently C,qalkyl, aryl, arylC, .alkyl, heterocyclyl,
25 heterocyclylC, ;alkyl, heteroaryl, or a heteroarylC,  alkyl moiety, and wherein any of
these moieties may be optionally substituted;
R’ is hydrogen, C(Z)R'? or optionally substituted C,_alkyl, optionally
substituted aryl, optionally substituted arylC,_alkyl, or S(O).R*;
R® is hydrogen or C, salkyl;
30 : Ris hydrogen, C 1salkyl, Ciacycloalkyl. aryl. arylC, _alkyl. heteroaryl,
heteroarylC, .alkyl, heterocyclyl, or heterocyclylC,  alkyl:




het erocyclyl, or heterocyclyl C 4al kyl; RO is hydrogen, Cl-4alkyl,

Cs-7cycl oal kyl or aryl; R10 and R12 are independently sel ected fro

hydr ogen, WODI/8#BKy| 5 C3. 7cycl oal kyl, C3. 7cycl oal kyl PEVBIORIPL oy .
-aryi Cl-6al kyl, heterocycl yI het er ocycl yl C .ral kyl, heteroaryl and

het eroaryl C1. (, al,kyl, any ch may be optionally substituted; and R
‘i's hydrogen, O Ka QyﬁP‘kY‘CﬁﬂFwwb’éla@J aW‘@a&M&éF‘G&%i(rlheémek& fyl aryl |
aryl C . 6al Myekerodyelpeboﬁej&bwclyld(}filgﬂocycI yld .ralkyl, heteroaryl, or

het er oar yl C1- 6al {opt i onal |y substituted; or R10
.and R' toget her R Pﬁd{ antn,f,aﬁ? &\h’ﬁ%‘% y?n'thgy’s to 7 nmenbered ring

optionally cont zﬂ MR Anredrsigpen eﬁb«seﬂ%@t@éﬁe@th@;ﬁwg@bﬁeﬂ’% fromO, S, or NR9;
or a phay neCguyddaityl, : ag€legkaltl, galls| drylt iaCealkyl. heteReydl|. ED DESCRI PTI ON OF

THE | NVENTI Q0L 1081, RSB el VROl Bl RE A1 66 BEwhn RAYEL compounds

se’ conp I nhibition
of angi ogen‘ﬁ%@ﬂalﬁYﬁ“ltsﬁ@tedﬁ pht nent of chronic inflammatory or proI iferative

or angi ogenic dlls'éigshgzasmg&ﬁ ch,,aﬂdye C@@rﬂl&ﬂd 1b@; Rydtealis] Tasalkyl, lai‘WIOIOr opriate

?ln)gi 39?26? ggfaﬂcy@ cxflyq E%erocvcgfd .(,eﬂlgayl h%peréar%t gr%egﬁ?@rﬁ# 2tk gl;l ler mcj)lr a

pyri ni dithe ?'Wr?éwi §h(ﬁm’ Ibaﬁmqnyllﬁwbsttmﬁdstqg& anﬂd’de}%ﬁd}ernwlythe@ﬁ@gcm two tines
i ndependent hyy faym &5. toSUIheInﬂJé}eM,nnRoph&lalli'&ﬁmnﬁ@m ddditioyineaeduont- R4, hal ogen,

hydr oxy, op, buted C1-6 alkyl, optionally substituted C ~
6al kyl sul f |§ele?£aéjﬂ§&§]%gxkno nmono 25 or d| Cl. 6al kyl am no, N(R6) (O R7,

N(RG) S(O) 2Rs, orora phagngcentigalivtseseptable sletheresbycl yl ring which optional |y
contai ns an additional heteroatom sel ected from 0. S and NR9. Prefer abl Y,

t he pyrjdyl CRIPTE 2-position. Preferably, R
IS hydrgsgenbgr A@ﬁ?rﬁ‘?g IS supﬂ'@?wﬁ%tﬁgﬁwlgﬁgr NH. Preferably X is oxygen
or nitrogen. 30T}RAP"°FS§“"|1WGétﬂ@Hﬂ§ﬁtdeyct€&‘°6§WﬂmeP8‘1“§¢F whigh\srioiphib) ky| |

het er ocycl yTie2 kingdegimaige bfthést compinds fdr @rihkbitar oflangiogenasidiatiy oar yl Cl _6al kyl

fmoi ety, dﬁé{mgn? 'oPc}@&%l C ﬁ’lha %qgﬁeor&g%lﬁ%ﬂaﬁée GJI‘%?(% ﬁen%&ée?&@kdh}éﬁ@ sti tuted.

Preferably an optiona or arylal kyl
group. \Whencagsediby ea?ﬁ,wve qrtmqurqgﬂetpen%mseyewnéﬂﬁﬂ&?ﬁém l}ﬁeéthsgﬁo ‘t ut ed phenyl
Wien R420s 35 dnyhe @hippundsiof forsula(BfieisabitaplyaCH opNi preferdbjy cacbiomt i t ut ed

benayl o1 Prenet iy f YR RIS O Ad sl e R4 T oL s TRy

be optlonally su
independently, one to two times independently by K.

Suitably, R' is independently hydrogen. X-R*, halogen, hydroxy, optionally
substituted C|-6 alkyl, optionally substituted C,_atkylsulfinyl, CH,OR’, amino, mono
25  or di-C, calkylamino, N(R*)C(O)R’, N(R®)S(O),R®, or 2 5 to 7-membered N-
heterocyclyl ring which optionally contains an additional heteroatom selected from
0. S and NR’. Preferably, the pyridyl or pyrimidine is substituted in the 2-position.
Preferably, R is hydrogen or X-R*.
X is suitably, O, CHa, S or NH. Preferably X is oxygen or nitrogen.
30 - R* is independently C, salkyl, aryl, arylC, calkyl, heterocyclyl,
heterocyclylC, alkyl, heteroaryl, or a heteroarylC, ;alkyl moiety. and wherein any of
these moieties may be optionally substituted. Preferably R* is an optionally
substituted alkyl, aryl, or arylalkyl group.
When R* is aryl, it is preferably an optionally substituted phenyl. When R* is
35  aryl alkyl, it is preferably an optionally substituted benzyl or phenethyl.



preferably 1 to 3 tines, independently w th hal ogen; Cl-4 al kyl, such as
nmethyl, ethyl, propyl, isopropyl, or t-butyl; halosubstituted al kyl, such
as CF3; hydvouysssshydr oxy substituted Cl-4 alkyl; C 1-4 BCRUS318Uch as
met hoxy or ethoxy; 5 S(Omalkyl and S(Omaryl (wheréin mis 0, 1, or 2);
C(O OR11, such as ThésORCIndietied ity be Oftiondlfy) substiniedbneos;mdeé GBS, 1; OC( O) R8;

O (CH2)s- O, T i 1 4 ' (S nb
> (02 0.1 B b By G AR CPE UL G35 o iy, U
am no; N( RLOYtybprepyl. sppiprp embutylhalesypstityred alicyl. spebas GE3; hedre®yocycl yl ring

whi ch ring hagdiokpsabstitu@d C0pdligy G143 alktony suchraanlethoxp ot éthexy; an 10 addi ti onal -

het er oat op sel.gct f I A0 : b DN Vi i §uted
aryl, suc a?‘%ﬁ%“ﬁ lé%%@(ﬁ%{a?ﬁéﬁgp%ﬁk%%&f,togliﬁég(g?ﬁ al’%%htasg@ﬁjlé benzyl
or ~phenet hy| ;akvhesGEROH mejetes&(PRenBLPIRS; OfLHi Ry sephips sz ketalor benzy| oxy;
tlhEse ar él( O)amlﬁbxyﬂ[cylbﬁ Beidge (5 Ehiuﬁsermngjﬁvaﬁp&dﬂﬂitblfb;&lﬁﬂw;ﬁﬁbnba#ﬂgﬁna al kyl',
al koxy, a Q. .0l ) 0818 suhst ed ani no.
15 Preferabl ;? lt"%]@éﬂﬁubﬁgﬁmee? iag%noapgﬁfsﬂgggcﬁlﬁt u‘?@ﬁ“\}m t§ éﬁi%l% %{gﬁ drlﬁ)ta}ilnE(Slfa or di-C
1-6 al kyl substeracyeldding whigh ringrhag fromSte  anegrbyes apd optionglly AP amng has from
5 to 7 menbessitiai heplohondeleyted AbindixAgenssulfacieh NR Y ruptiotatly sutaatuesd sel ect ed

f : . ' . RIS t

opt 1 onal Iy oy ek e i ppith okt T kR EERTRHTR bokei) TS0

at om t o whi cROUPKYysush as phengeh eamwla&wﬁocha 3t beedoky; these anyt ang: ed

C3. 7cycl oal kyrylsikyl Ghoieties yay basubetityied with Gialogen, RRykalito5 S(Q)myakyler with the

carbon atom Eﬁﬂ?{wb%\f:ﬁ{lpa}(d g{_@%g%%@&[}&qut&rgﬁg& optionally substituted 5 to
e clyl rin nt al

7-menbered h erdlcl:)y yntalning up tao 3 heteroatons  selected from
N, 0 and 18, Pref ePE#trgblythed anaiesics argspRstipsss Wik $a:45miaQ.pRnoo8r drlt i-gnal | v
substit ut ed GlkyGabstited doniinb,add ay N-Wetdrscyblyl fng WhiclBring has frolx 8fccT ably, n is 1.

e oot 1 B oA Ad R EEASR Sl

C3. 7cycl oal kyhlfes of NEg} Ky | | argl:h, 30 aryl Cl1-6al kyl, heterocyclyl,
het er ocycl y1Cl. 6alSiigdbly, B2 bad Raingiépendentiin epeesam optidhalipsbktytited &y of  whi ch

TR 2 OB Oyt G LB RSy bt ogen <

) to 7 ered heterocyglic _ging S
optional ly céﬂPﬁP‘PﬂaHés"é’ﬁ“‘“%(?ﬂf"i)’&}‘?éﬁylﬁ’égfSﬁi%ﬁﬁegglr@ét%ﬂ{faf‘gﬁ 0, S, or NRO.

Whil e R 11 i sogeyiter with kileycarboh atoirt totwhithabeyched attaehidi form hreomjpsellyf i cation, it is
preferably. iflicdRnbhbiil ittty loaitindhin's helefontie| 0al kyl
C3. 7cycl oal kyl = C, gal E\gl r&%t er[ ofcéﬁx 20 g:'l[ r oc?iglﬂélr Cl" 6al kyl,
heteroaryl, oflegediipmN,4inds. Frelg éﬁ‘ and Ko IngeREORCRHY reRIESEDs { yted is -5 11T
25  optionally substituted C, calkyl.
Suitably,nis 0, 1, 2, 3 or 4. Preferably, nis 1.
Suitably, Y is NR'°R'!, NR'°C(Z)NR'R"!, NR"’C(Z)NR'’C(Z)OR"",
NR'’COOR'! or NR'%SO,R".
Suitably, R"! is hydrogen, C.¢alkyl, Cj.qcycloalkyl, Cy.qcycloalkyl C,salkyl, aryl,
30 arylCiealkyl, heterocyclyl, heterocyclylCi.¢alkyl, heteroaryl, or heteroarylCi.salkyl, any of
which may be optionally substituted; or R'® and R'' together with the nitrogen to which
they are attached form a 5 to 7 membered heterocyclic ring optionally containing an
additional heteroatom selected from O, S, or NRY.
While R11 is optionally substituted as defined in the specification, it is preferably,
35 an unsubstituted or substituted alkyl, Cs.;cycloalkyl, Cs.scycloalkyl C,.salkyl, heterocyclyl,
heterocyclyl C.¢alkyl, heteroaryl, or a heteroarylC,.¢alkyl. The alkyl if substituted is
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WO 01/ 37835 PCT/ US00/ 31791 preferably substituted one or nore tines by
hal ogen, such as in CF3, CH2CF3, or (CH2)2Cl or (CH2)3Cl. or b7\4 a

C, . 6al koxX¥}yOoy3183s 6al kyl t hi o, C. 1-6al kyl sul phinyl or c11.’%%{'FWPI Lul phonyl
group; if R is a C3.7cycloal kyl Cl.6alkyl, it is preferably a 5 or 6
menbered ring such as cyclohexylnethyl; if R | is a heterocyclyl

-CL. bal kyl , Breterablysubstisstedyong o5 mens fimes tyrhelogers sudhas iy FF3. &H2L i per i di ne

C, 4al ky: ; | OCH), @ d%fecaégﬁl,wlr 6y a E%Lamaxy,_rmeaawtmmmm laﬂbrtw ofs cbﬁtm'ﬁt gt ed

i soxazol yl . | . 1 an anre, ~ndependentd r om hydr ogen,
& %ar iyl sefobt e, it UC iRl PERICD G b S8 el e

het er ocycl ystch asaclefexylmgtil; if R Bl is i detemey@yliCrstllof o is Rrefaratly 2 merrhobing yI C

1. 6al kyls aOysall, hi gigerigie QGalRR draN@hdtstosyits falityliinoldty, 1R ofitalifl 0 group and
R12 noi etleré‘bmxegcle 0Pt pnally substituted as defined for the al kyl term
Sui t abl y, I'S thyof; o%glﬁ,‘ C(g) R12 or optionally substituted C, , 6al kyl,
optional |y subst3uitablscR aand R apstindsperidestlysselssted fromdudepgen. Crsdigtlkyl , or

S( O 2R8. SGHC?&%%yI,Rﬁ.ﬁy@lobﬂ(ﬂr@gﬁliyl,q{ete%cy@?l, mkmc@wimbm?m af 1 s hydrogen,

C, . 6al kyl , 631(;7‘3{‘35%% 4| . . aryl ar, C;ﬂ al él& .net erga% i 15 .

et er oar yl VPP Weieiiain) BE YirgfiyiCsdlind Bay BLyRE mey 55 ey sy, o

i s Cl_abﬂy kyThe B3 sruspand Bl gdietieamay be aptiandlly bstityted asrefinedofar the atkyl term,

het ﬁr gar yld _gil Siﬂr{ably{léﬁ@ﬁﬂ%h%@(l?lﬁ"ﬂ Fhsﬁ:ﬂfngcymbséh%ctée}gahéﬁh ioSUi Ej ag Ilg R

i s hydrogen . Aa . 7CYC .or aryl . i an are

i ndependent R0 yes(‘fF %‘3’?0?3% ﬂ%ﬁﬁ’f@gesﬁigﬁ'&ft?q ?’gﬁwﬁufylﬂ oﬁg@!{;cyci oal kyl ,

het erocycl yl, helwieblyyRiyhdrosabk Gl alkatyl , aryl G -al kyl, heteroaryl or

ge_t eroaryl C, . 6al $ujitably af¥s @itardg,lbi.,qiq ATRY, %c%ﬂlﬁﬂ%ﬂyﬁ,?ﬁrﬁ@&&{kkﬁ h@lt&dlary@ui tably,
i S oxygen Ur;., Suitabl.yv, Ar s pth=2-yl,” napth- -yl a

bi cycli Kgorheg&? ?r?@ytﬁ"fy(l:‘s%_% e{ﬂcécr%a?ror%etr?cc’,’g]?flaar\g%lky\lﬂhi ch ring may be optionally

substituted in atWtablydy.is @, ikl Ebicycloglkylgarylt aryiby.calleyb hateraardar omat i c ring

s]%/st emhi S ahe‘tuaﬁgllq_isdmgrl,sllyﬁgﬁwylmti}e_f@ucyuprzjl_%m_(.yl_al car boc%cl ic _rijng. I Exanpl es

of such ring sysems,..i ui noljne~ i sequi nol ine, enzi m dazol e,

benzot hi ophene géru?tgglx’z%tclﬁgyg?zg%ﬁ‘en'i%l!fﬂzgi"ggaa(l‘akﬁ'g?ﬁrg‘zoI e, _di benzofuran,

di benzot hi opheneSuitsinA hamshR 3 2vsiivdepensiantiy seleptefl Eomdiydfogem |Gukalkythe Ar ri ng

may be zpt i OnldiyaligldetetdcydlftheddtbcyRlyl CTRAIRyL drAB&yIORal6R hefkdari of O 3 ti NEes,
DfS i ncl ude hal ogen,

30 i ndependent | n.any ring. .Suitable substyt.
a ., alkyl, ‘ger‘%/rf’;,{’y'fféf%‘/‘fyb_,af‘%Sﬁn\g*;)t’*f "‘8{1@“1 %Pé1°R§jB,S“‘%{‘/’§1?%a| kyl C,.6alkyl,
Cl. 6al koxyCl. 6al YujtablyFaisesygsnrwor sufied C1_6al kyl, aryl G, . bal koxy,
(CRI3R14) t OR12, Suitablo, quyaaq;lth-(z%lﬁﬁilaéh)ﬂ, NEcyfRkd or a (ricRllidR14) t NRI OC( Z) R12,
r
t

( CRuaRI4) | el ites i ek be bty St iERR B\ osinm ore 1
(CRI3RI )t NHfieyclinhgtriRanopgti¢ ring gystem is a fused ring system that may include a
carbocyclic ring. Examples of such ring systems include quinoline, isoquinoline,
benzimidazole. benzothiophene or benzofuran, benzoxazole, benzthiazole,
dibenzofuran, dibenzothiophene, benzthiodiazole, benztriazole, or indolyl:
The Ar ring may be optionally substituted one or more times, preferably 1 to 3 times,
30  independently, in any ring. Suitable substituents include halogen, C\..alkyl, aryl,
arylCysalkyl, cycloalkyl, cycloalkyl Cy.saikyl, C,salkoxyCi.calkyl, halosubstituted C,.alkyl,
arylCsalkoxy, (CR!3R){OR 2, nitro, cyano, (CRI3R14)t NRIOR!!,
(CRUBRMYNRIOC(Z)R1Z, (CRBRM)C(Z)N RWR!!, (CRIBRM)COR!2,
(CRIBRMYZC(Z)R!2, (CRI3R4)C(Z)OR 12, (CRI3RM),C(O)N RIOR M,
35  (CRBRMRNRIC(Z)NRIR!T (CRIBRIM); NRIOC(=NH)NRMR!,



WD 01/ 37835 PCT/ US00131791 (CRL3R 4)t C(=NH) - NRLORLI ,

(CR13R14) t NR1ns(0)2R8, (CRi 3R14)t S(O2NR R 11, (CR13RL 2,
het er ocycl WQMH%‘P roaryl, heterocyclyl C .6al kyl or het erl(é’)%{;ﬁo%{fg%al kyl .
Suitably t is 0, or an integer having a value of 1"t6 10. Preferably t is

0, 1, | ' ' t
hyd?(r)gen, rrg; ?q{l(p:&ﬁg%g%YN&Olgl?lefg#gglp{)m&@ﬁEé%ﬁgﬁpt:so(b e g‘?qﬁgr eyti nmes
by halo, cyat@R“RIRRIBREA}, heER)ckiRietcrogriiriareaclyl @patiybri beteromm Grplsyk
COR12, (CRL3R14) t%@[%ﬂﬁiﬁ) & éﬁ%g&lﬂ%iﬁ&%éﬁ?moqos UPYsfetablytt@do, Gk 1 Gmadeky|

t N RLOS( O) 2R8( CR13R14) t S(O) 2N -

Cl-6 al kyl, C&(f?Rlet)Rlll)
RIbRL t,. (CREEROUNY zc(z)R12, or 10 (CRI3RI4)t N WON 1. Preferably, the Ar
ring is sfibstitutfdtablpeR Bandidl“ard indepsndeptihbdoogehyairadxiys alkg; - 6al kyl ,
hal ?SUbs;' tut e?, Prefipdbliy hr E@Mﬂﬁﬁ?&)ﬁ dne 0P Aloke/imesdyhale] eyaaé koxy. Mor el 6
preferred substituti - S -
al kyl, such &R"’wstﬁﬁ), q?R ﬁé?@éﬁwg%ﬁlﬁé @#ﬁj lf}hgagrz' % :4311‘&&))%5{ 2
Preferably t{ERAR4)i ORy2] mlcasubstisiaeti1 -6 alkd, C ve plsylp (GR 'SR YNNR 1SC@ERIEN- 2- I
ring. If Ar 'K@Rlale;{ng@ﬁgﬁ@I’(@ﬁrtskh)trs't@gpj kIRS preBrEjEoZRREaRZOt hi ophene
or a benzofu anl3ri4n$l{@ pfeferred ring placement for the napth-2-yl ring
Is in théOG-EﬂélFl SN RER use herei n, the term"alkyl", and "al kenyl"
groups, indi vi duabreferably, te Avaing is spBstioftechorieanr grore Bmeshy halog hydrewykoxy”, may be
straight or brapchedocBaiied @ja031, fydeh) @l BikAand B R0 IM6rr bon at ons,
unl ess ot herw-se Ilrg ted, | Ilﬁgpl ngtﬂjl?ut ﬁ‘Ot Lthm t?@ Oy tcn%(;, et hyl,
n- propyl , isB’-eEFFGM‘I‘ ,S“WE‘B‘EJF&C“,“‘ & yIeR FEBEBURYF 16 Y yf, and the
like. The al kgthylndhaidgdemrsyth gprflvarise eredploiee.opt i onal |y substituted as herein
gﬁf' nef'- 1kor ;Jse ig%fe?dblymé R%ﬁhg’ﬁ'ta‘ﬁﬂﬁﬁ'thy!l ﬂﬁ%l,tﬁctﬁép&%%ux)ca ﬁ@ﬁi-ﬁgltmghaf/m@ af rom
ree to eig ring carbon . incl.udin i
cycl opropyl , '6%‘?%\55 fing E%ﬁ%ﬁ@%ﬁbfﬂfﬁw f'ég?%g%?ngﬁ%rgk 85/% I ggf‘%hedgr oups
may be opti oriag plycesehistor thanapth-2syl hing siimthd éffosidign. For use herei n,
"cycl oal kenyl " includes cyclic radicals, preferably of 5 to 8 carbons,
whi ch have at | east one hond jncl uydi.n PR : nt enyl ,
cycl ohexenyl , angfcfrt’lxée Fﬁ'?%‘.tgel'# c%j%flo%iﬁ]kfﬁﬁgg%lfslEr{[?g/)l/&%gf%ﬁs?gﬁal ly
substitued afalager pronpt.s. dlokyenay bestraighbonfrarshed ehae redifals coptapmng (on jts
own lor in ?nﬁp EPFOLREIN Abins, BHIER oa&mféamyml, fiyhudingrbut astylindteyt'ty, i ncl ?desb?
single or fuse | g system. suit ont. al j ng 4 referably 5
or 6 ring at y{' ﬁthglaﬁ rqpy _,‘"Rﬂfﬁygﬁ"er{“ltﬁ‘gsg% %?r'gi'/%ga% l'ggh%ﬁ_g&%dstthlgt ut ed or
substituted Bke Thealybandakkeny} graywps swnbpPrsionglly substitiedas hetainsdsfipttent s. 35 A

fused ring systenrgraye hdrsih Udfcicuallyl ihghites Elic tadials dandiig fism ahreatoleight ed or
e ol o5, S Ahg Eah b ShonRE bIERS) e 1S cBRholyPARIBERNRfonbiyo-
and the like. The cycloalkyl groups may be optionally substituted as herein defined.
For use herein, "cycloalkenyl" includes cyclic radicals, preferably of 5 to 8
carbons, which have at least one bond including but not limited to cyclopentenyl,
cyclohexenyl, and the like. The cycloalkenyl groups may be optionally substituted as
30  herein defined. _ _
For use herein the term "aryl" (on its own or in any combination, such as
“arylalkyl" or "aryloxy") includes a single or fused ring system, suitably containing
from 4 to 7, preferably 5 or 6 ring atoms in each ring, which rings, may each be
unsubstituted or substituted by, independently for example, up to three substituents.
35 A fused ring system may include an aliphatic ring, such as a saturated or partially

saturated ring, and need include only one aromatic ring. Suitable aryl groups
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111 WD 01/37835 PCT/ US00/ 31791 include phenyl and naphthyl such as

1- napht hyl or 2-naphthyl. The aryl rings may be optionally substituted as
herei n def‘jvagg;;-/gjg ess otherwi se indicated. For use hereirCI/¥s808EemM
"heterocyclyl (on its own or in any conbination,” such as "heterocyclyl

al kyl" or "heterocyclyl oxy") suitably includes, unless otherw se 5
defined, norndwderphitnyt andsnaphthyl sactdasf lgsapbithyl mg@ashthylaﬂlhy aybregsiopAyg up to

f our heterQﬁshemylsﬁbsﬁﬁﬁéaJs'h%zn&ﬂﬁa&feSMh&bnswdﬁda&adentIy sel ected from
0, N and S, unsubsti tut ed {j‘& substituted

ring
i ndependent IE?’ thﬂ?g'@ ﬁ‘Et"“lff}yﬁ/'zlytﬁ?"‘t‘ﬁr“’é”é‘ oL LAY PHRIELe Eﬁ’ RS het erocyclic
ri ng suit abl“peteasydlylatayl drbhe?qrowcbf exyAduitatdy ioeludes, uni¢spgtharvases. A fused

heterocyg] i Cdeﬁhagn&saﬁ.fommm feRiGd H{éé‘d&g s RAEYE cofitainingap t8fshr 10 need i ncl ude
only one hetero clic r|n

et.er ocycl u | u
pyrrol i di ne. hefrpomyimsach %rgpacﬁf ! 'ch PPSFEFHS‘FW”MéX'e‘i‘%H e O ﬁsﬁnﬂgc ?fg
pyr azol i di newhidgthengshméebeasgaistimtedod snklmtnmtadaly@pertdemtiwlysfqmyame optionally

substi tut ed @snRetdkiusiel Imq ,hezemyéﬁé $mQ§J)ﬁBWh§§frdnﬂd't§@t Sieerapfenoused
her e| n, the %}er m " het er ngl nation, 15 such

A,ﬁgtdy qltstovvn or n?{ﬁ
as " het er oar$/MB& O éFEFé‘?‘?’F 16 TR Y Sfer Ay 5'51“? HeoH e A s 5
ot herwi s¥ dekid imslide nulp one batarobyictio/ing. Examples ofiretaratyclyl growgs isshsdee s

conpri si ng ﬁdeQLHipendxHE %&F&h\k}’m&tp%hng imiRr&idRRtA yrﬁﬁﬁnlam%e}rﬁé:t ed f{om
ring atoms.

0, N and S. Each .from4a

A bicyel i o HEErRRHREraer T gt PaK e oR g?@%}*?f&&*tgé) AeBIRIFRL 1 ng.
Exanpl es of dr@eomanwpse ipdicaigls i ncl ude pyrrole, 20 quinoline, isoquinoline,
pyridine, pyrini ka&wseme’rahqhe eith BBy 6%%&@naﬁf&&ﬁﬂlaﬁon i m dazol e,
benzi m dfszol e, Xazol | ene, (?"nzo ’ q %e ura and benzofuran.
The hete oar’}‘r‘Fhf‘q e ’ﬁe°63’@f '?@Y I futabhy! E‘f‘é SePPHEYher ei n

unl ess ot herdeifised, modp-cand dityclBitieteadtrgmaticaingtsgstenisrompdsing tppt foanal | y

substi tut ed" rhﬁraﬁ@qcbrrﬁe E&Eﬂ%ato?dd%ﬁbh%le&gd frgé g, h@aﬁl g<y}tach@in§%ﬂ¥|havé3y0| oal kyl,
cycloalkenyl het er oc erocyclical

het er oar yl , 4I’i‘ét7 e‘?%é?@ly?ﬁy % 118 ﬂﬂ%y%y@é"shebef‘ﬁaé?ﬁéce""&éy 7t¥fgd shal |
mean that t rma)gndutpe aeaybdogclioping o Badmplessafbsterdant arpuphiaclude pworole, t | nes,

Egle{) ereﬁbi%l ndBRE .goagmmée tla%a %.Hﬁ&iﬁﬁs ox&arehtmaaasiemmﬁmcé grlla%sileea ega}‘ rk olm
O ey i Wi ben bl S s Tidbete, Y RiP s, AR, ’
( CRL3R14) t OFtepzofiiatr Ghe batemary! rifgCRES mdpt!dﬂﬂtﬂubgltutémmeh) heigrith OC( Z)R12,
(CR13R14)tC(@éy&ﬁgng,selﬁmM)tCCR12 (CR13R14)t ZC(Z)R12, (CRL3R14)t

Z) OR12, CRt 3 RlORll CR13 14).t . NR1L() R1IR11
(CRLIRLA} 1 NRTOC( N6 B EIRner et SRRamal PN Ry pere, Sih as on
( CRL3R143% NRib ) dksiyl, Crikadel, ¢y¢l®(ll@e)12!mRawblky5@e)pm@yl het er ocycl yl ,

heterocyclicalkyl, heteroaryl, and heteroarylalkyl groups, unless otherwise defined,

shall mean that the group may be optionally substituted one or more times, preferably
by one to three substituents, each independently selected from halogen, C,.salkyl.
aryl, arylC,_salkyl, cycloalkyl, cycloalky! C,¢alkyl, Ci.salkoxyC,salkyl,

30  halosubstituted C,¢alkyl, arylC,salkoxy, (CR13R14);OR!2, nitro, cyano,
(CRBRM)tNRlORl 1 (CRBRM)tNRmC(Z)R‘Z, (CRBRM)tC(Z)NR'OR‘ I
(CRIBRI4)}CORI2, (CRI3R M) ZC(Z)R!2, (CRI3R!¥); C(Z)OR!2,
(CRBRI!4)},C(O)NRIOR!! (CRI3R!4), N'RIOC(Z)N RIORIL
(CRIBRM4)NRIOC(=NH)NR0R ! (CRI3R14),C(=NH)-N RIOR!!,

35  (CRIBRIM4)NRIOS(0)2R® (CRI3R!4)S(0)2NRIPR!, S(O)mR!2, heterocyclyl,



-8 WD 01/37835 PCT/ US0051791 heteroaryl, heterocyclyl C1_6al kyl or

heteroaryl Cl.6alkyl. In addition, two adjacent ring carbon atons may be

| i nked to MM¥3Z83i cyclic system Particul ar conmpounds aREHPHILAY o the

i nvention include those nentioned in 5 the exanples and their

phar maceut i chéterparyb betotoairldCsalitybor Heteraairyl IC; batkylp pr @iditmh abvotadpkerdt or  use i n

medi ci ne t heaatiBorld argratelt] |) should be

phar maceut i cal ?y accet%%g%fg. lSU| ?gﬁﬁogﬁ;%ﬁg %rlac %’?‘lﬁcal |y acceptable salts

will be apparent to those skilled in the art and include those described

in J. Pharin. SciPartidusr ¢omgifindslacd@ding tocthe msergion thchudel thoseomergiahédsinf or med wit h

10 i nor gagi Cﬂﬁ‘ékﬂﬁpl@sﬁdtﬂ&rﬂﬂn&‘ﬁﬁk&f‘kﬁl JEXM@'&I}.C’ sul phuric, nitric or
garn| c acl é’s e g

phosphori c acid; ag] or . 'succinic, naleic, acetic, fumaric,
citric, tartaric,tFahborrpereciandithat formse i mestisine thesalts of e Gpmpennds of

napht hal enes tdrinohi(b sbaildibe ghahracestivallg aceegable.oSudtable@harmupsutiogiiyused, for
exanpl e in t h@ehab sdids Wi BE %zn&umﬁo}geéméﬁmﬂﬁt&géno ke ! ncl uded

a
within the scop f, S i nyentlon e conpound; I'S invention may
be in cryst a&?s'ﬁé"%d? St}cfﬁ"&rgffe; 197/ 66 1-19 uph ascid adHF‘°8|5§‘£stf8‘f"quﬁ’éEh may
opti onal 1§ bimotgadic atidsle.grhydmkhiatie dydrdbiomid, swiphiriconitrid arphospsrisnacid)i N i t's
scope St Ol CNif B Cackih U2 LRBinRS iRl addfic, SATRAL B AiIBhAGE, Var ! abl €

amounts of water. T Jn\?%gtlon extends to a I soneric fornms including
st er eoi somer B Ip@eswgniHragnesylfonic arpaphthxenesplfopis aidy ker saltseeg: nul a (1)
i ncl udi ng enexadtesnmay bawsdd, foi exampledn thedsodmion of gomponadsfifesaulal{leandi f f er ent

| someri ¢ for i iBhied Vit @bgLoflhis idvea@laved one from the other by
conventlgyal et hﬂ%s, Or@g¥gtgl Ven [,.Somer. nmay bel obt ai ned by conventi onal

synt heti ¢ net hods" 6r°°By° isjaysphon may bejioepsiafline or nancystalline 25 Sj nce
t he co_rrppundb_rrof an_fdoif robtallind,)mayroptionalg ihel bytirited onsobvated. Thisrin@aserd i cal !
conposi t i onsintfuddd withif RALLbY stbiEnibMESE %?d}%s 1idy dsReMpBils %@ﬁ%@ﬁgef erably o
provided in suE tanti al &Qure form tor exanple at |east 60% pure, nore :
suitably at Y&ERRE IURSGIPALNg preferably at | east 85% especially at |
| east 98% pure (Ybherieveghomeextaridy vt allfisymerindomyistindeding3teredingoereamt epar at i ons
of the cgTPOgLRARLIFEYorSs MIRICInHouitsSR &rindth (DNRcludify SMRhGorRdts &nd Or M8 Used in
t he phar macel\%. lca 2r nula (1) are jmdazole

[ |.,conmposi tions. unds of f
Hori bact vos T mERSHOD rdsfils. TR S omeci RS sy b SeBEF] - Known to-
t hose skil | exgsalyedidne frgm the other byeonventionil methods, or anyrgivearisoaner @aype ehensi ve

Het er ocycl i Cobtdifet titdoMvenkibhial Sfnthelia etiodkdr L3REErERERIfic SRR @AHRA: Press, 1984,
5, 457-497, Sfyrnglg;e%l?tarti ng matgyeri als which are ei feﬁle;c §5 corme?ci ally
n

avai | abl e or™cC 'e prepared fromsuch by anal ogy with well-known
processe® A key $insp therrompoynds offormyla (D erwdatendedforaisé oy phatmarautihl t he
central compositions it will readily be understood that they are each preferably provided in

substantially pure form, for example at least 60% pure, more suitably at least 75%

pure and preferably at least 85%, especially at least 98% pure (% are on a weight for

weight basis). Impure preparations of the compounds may be used for preparing the
30  more pure forms used in the pharmaceutical compositions. .

Compounds of formula (I) are imidazole derivatives which may be readily
prepared using procedures well-known to those skilled in the art, and described in,
for instance, Comprehensive Heterocyclic Chemistry, Editors Katritzky and Rees,
Pergamon Press, 1984, 5, 457-497, from starting materials which are either

35 commercially available or can be prepared from such by analogy with well-known
processes. A key step in many such syntheses is the formation of the central

-9.




-9 i1 WD 01/37835 PCT/ US0031791 i m dazol e nucl eus, to give conpounds of
formula (1). These patents describe the synthesis of a-ketooxinmes and
a- hydr oxyietopamss (benzoi ns) and their subsequent use i RCHEEWALThg

i m dazol es and N-hydroxyl imdazoles. Thereafter, further conpounds of
formula (1) may be obtained by manipul ating substltuents in any of the 5
- groups Het Aimidaxplenyglens. to give ergnroundseaiforawia (1 Jhete Ratals dgpesibg the

i nt er conver gjnghesis Bf @ClefdtixBfies ahd oiFBioxgittidties (Defizotnsh adstheipsubs@msnt conpounds

of formula red tone of formula
~(r1r): 10 Heglf)b% B}ﬁgqﬁs%’dﬁyw&gﬁgﬁ%ﬁ% he@é@@?ﬁﬂ*ﬂé‘?( 1), or an

equi val ent EPrEPQBEs Gﬂmlé’flmmﬁﬁbﬁémlﬁ@dw manipylaging SubstitygeLs myagy REHE of

For nul a 5 giups HetlrdAP&dNOf @thg!doaventibnal AaciidHargBsp infeedoaverSidni s shown as
X-R4 for Bres £t ative purposes only); 15 with an al dehyde of the formula
(rerr): o P ro (Ir1) wherein Y, is a group convertible to Y, and R2
and R3 is as hereinbefore defined, or an equivalent thereof, and, if
necessary, wth mm:ruu&r% aﬁrs@gt&ese doh@b@ﬂfs,ofﬂﬁﬁﬁﬁra([)lﬂiﬁyd)%fyﬁé;ﬁrerdlb?g form ng
conditions. 20, The ?th ﬁ’sedI k@)these schenes, is a group
convert i bl e SPUeRsINgFAID 8 are wel | known to the skilled
artisanlsing readily avalflltabr@)C@ér_(ﬁml ques. For instance, Yl could be a
protected amh@ﬂmAﬁHGgﬁrééf&@ngzh@”'Grm& (VeleA thét8of A48 bW/ i§ défpgot ect ed and
converted to Y; altermatively Y I could be a carboxylic acid or a
carboxylic acid esgtersy which can be converted by well known 25 neans to an

am ne, a brom de aynl azi de (| .. a 1l carbon degradati on) and further
functionalized;, gj n ould b tect and using
standard f@&h&€ional gr oupg?%? Rropel o(ﬁt s?%‘ﬁgg? f‘%‘ 8%??}‘?1'8 such as

azi de and r bdowd, is skxtven asPORE lﬂe rgpress:ptabfve xﬁupdzsabbrdy)eqw vaI ents of the
al pha-di ketone are well known to those skilled in 30 the art and include

t he correspondi ng, a et o- OXI ‘and al pha-di oxi me. Suitable equivalents
of the d? H‘S}'g‘émg‘ld {“ﬂg liﬁf?rl"l“‘lla) ¥e wel | known in the art and include the

Y/\HLH
R2

R3 (I1D)
wherein Y is a group convertible to Y, and Rz and R3 is as hereinbefore defined, or
an equivalent thereof, and, if necessary, with ammbnia or a source thereof, under
imidazole-ring forming conditions.

20 The group Y, as used in these schemes. is a group convertible to Y. The
conversions to Y are well known to the skilled artisan using readily available
techniques. For instance, Y| could be a protected amine , such as CBZ or and
S-BOC amine, which is deprotected and converted to Y; alternatively Y could be a
carboxylic acid or a carboxylic acid ester, which can be converted by well known

25  means to an amine, a bromide or an azide (i.e.. a | carbon degradation) and further
functionalized: alternatively Y| could be a protected alcohol, and using standard
functional group interconversion converted to an amine, such as azide and reduced.
etc. to the group Y.

Suitable equivalents of the alpha-diketone are well known to those skilled in

30  theart and include the corresponding alpha-keto-oxime and alpha-dioxime. Suitable
equivalents of the aldehyde of formula (III) are well known in the art and include the
corresponding oxime and acetal. '

- 10 -



correspondi ng oxime and acetal. -10 WO 01/37835 PCTI USO0/ 31791 Amoni a, or
a source thereof, is preferably used in excess, wth at | mol ar
anount belwg%’é'@ésl n the case of the al pha-di ket one and g‘ﬁqﬁ%’g{&'ﬂ

equi mol ar armount in the case of the al pha-keto-oxinme. Suitable sources of

ammoni a i nclude a nium sal ts of | rboxylic o such as
anmoni um trifl uor E‘é’f“étgacﬁ"“%?ﬁol'ﬁ ﬁ ﬁfﬁg§ ugedy kacﬁegsa?vét% #%ﬁgt % nstance
ammoni um ac etliatolar amdustipeing usechif tevasef theriphadikplope anhBleasiaracet ate, and
car boxylic ?aatﬁlﬁaardﬁbdﬁ%&h&é&k@énﬁéal{:mtm&oﬂﬁabd such as formani de. A]p
amoni um sal t e_ex N resence of an
acid, such as a 16 5%‘5¥?§6§§WW8"‘38}°&g%m'3§n'u %&ddlop a%'n: ﬁ’ogﬂ‘s%ed as a
sol vent fdr adds, SL@h@s pomonitf tfifluckeacetatsion an #rsmaryerd Clt—ﬁnil aneale. 96 used in
gxcesi | as fmﬁtaﬁ&aaﬂd n'ld?ﬁhn?ﬁﬂeié?éund affhoniid B, ipYedersisty Tgi;bnﬁ?_gg;t)aﬁ et hgn0| or
i et hyl sul phoxi de os. et may be
used. An add? q Grhoxyl “?} t‘"lﬁ’ﬁ?“"&?"‘%ﬁb@“‘éﬂﬂeg%?g&s ?qrg?mldl%h ance, di net hyl
f or man de naymineniumedlt isigeterdltyrusehin darge Skaess prdio ttheopresenceppsipnagid) S}ﬂch carried

out at el evajefcy %rEQx%'b ll'draaa whic(ﬂram'dr?)%%l?.ﬁ ﬁe HRE QL a k6ITénd foraRd@hédticans, and i f
15 de5|red a se l.e

?\ pti onaI)F% cig DLLSSYE 8ne d/ or an

i nert - gad0 at su ST 15ﬁ%al5' Flé‘éedﬁ?f T 1O AP e pdesi bl e to run

t he reacti onaledrnaalvestﬂmadsuchapelhatuhoredlmﬁthvlauln’mwcmﬂsfap% et aM%ﬁCé'erm ains a
SOU{ Cgl of a”’i@ﬂ*‘ﬁ% 1985) R AERls S‘dh'zgn@d?il’fl?:ﬂélldaf\/erttﬁdaﬁrlald@bsaﬁﬁlb?édeforA further
suitabl e source of .a ais r oX

initially folfBere: Wf'{}g;’g‘ll%m?"%‘d% a’!\P%‘%}ﬁ?B’QG?‘Kﬁ" %dﬁelrﬁpr g&% 'E E&Fﬁﬁg may t hen
be reduced taritheutebeleatadoeniperauids. foringange inded seflgk sodsiitianscandiiing with a

suitabl ejsr edé&i‘rlecﬂgn §9&D:H vééé@lfbp%na‘@l?dhdéﬁbéé%&mdrok d@ineitag@tmopgticapr i at e
sol vent such_as

and I nd, 5 IR PEEPE MEREEn {8k ngfaﬁmmn%%fa@& o ot QEARAREARed 20 orted
to an i m daziamaelfenfsait.milich qontaingp soEce plammanie QM’-{‘WPAC ERTRYDBnal
deoxygenatl nglﬂagpdaget&gch as titaniumtrichloride, phosphorus trichloride

or a "trialkylpho I.te such as trd nethyl. hy| e.
N- hydr oxy- N- oxi deirﬁjnh&aimﬁagle s?mrce fl ammon}/ xfh cb{y[a&-n%e 0 wtﬁ?féaﬁ{'ih%

al pha- di Ret oinésiallpformed imitlagoleisiyn thqifo&hNaﬂquw@ézqh T*amayﬁlec L‘Fl) with
about two edqpduaddantie dfre da.ﬁoxwL@am? infifazolReyeratimswidnasuigblal doxi me and

A'ternat vel PO gPEARORAE Wéwﬁb&‘ L B R
condensat i onmethapdiefoiowing thsanritiadpf Akpras-2ad Al Eher 2a¢ fida> J ?Jb‘c(% ‘me with
an al doxi me ghe Nh@daixsiam%leqﬁayfmm bécdnverted. to \Wh anididote afdomadm@) bf f or mul a
(1 2008 1l s ST o SELHE) LR syl by bR at . Cha
phosphorus tnchlonde or a trialkylphosphite such as trimethyl- or triethyl-phosphite.
N-hydroxy-N-oxide imidazoles may be readily obtained by treating an alpha-diketone
of formula (I1) with an aldehyde of formula (III) with about two equivalents of
hydroxylamine or the corresponding aldoxime and about one equivalent of
30  hydroxylamine, under proton datalysis. Alternatively, the N-oxide may be obtained
by the acid catalyzed condensation of the corresponding alpha-dioxime or alpha-
keto-oxime with an aldoxime of the aldehyde of formula (III). .
When the compound of formula (Il) above is an alpha-keto-oxime derivative,
it will be appreciated that the product initially obtained will be a compound of
35  formula (1) in which the imidazole is N-hydroxylated and which may be converted

into a compound of formula (1) as described above.
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35 formula (t) in which the imdazole is N hydroxylated and which may be

converted into a conpound of fornula (1) as described above. -11 Ili WO
01/ 37835 PEORLSI8EY 31791 It will be appreciated by t hos ePSVHTPRE the art
that in sone instances, it will not be necessary to provide a separate

source of anmoni & wil bt hppredigbdibylihkset siilled oy the ait dahipckomedostangbs ttwillay  al r eady
contain SUC*&o@oeﬁi&'Es@fryt vk §Se a:éJ?a'ur%e oREhmeRia a@ltﬁhﬁrhdldﬂéétdﬁe oPf

al pha- ket o- gﬁH;rE oXi Preferred metn%g( F prenan %g conpounds
of this inv Weél}“é! 5%‘“6‘1? TEHYFONRR PHEE QURSEE PP PL fsr{“%'d eme |, the
ani on pr epariphaidicumd ¢calpipdeid-oxime xadrpiexitmei ng V= CH, X S, R = NE), by
treatnmentg with a strong base such as lithiumdi-iso- propyl amde, 10 is
condensed with a al dehyde, taq give, removal of th rotecting
“group, the diol gre?el‘%/ﬁ W&?%“@WP&&%Wfwgntﬁnpfﬁ%aso‘?'ﬁ%é‘ggne 3 by a
Swern oxi danﬁﬂnscbémasmmh any nunber of potentially useful variations are

known and may be T b an
i dazol e 4 hlﬂ"§ﬁ‘gmcl H@mﬁ!)rpgﬁgﬂ%%ﬁ&?gsg &ﬁic%ﬂ%ﬁgﬁﬁﬁnh?ﬁulﬁg((l Y in a

e
mxture of & %bg&r&%@enw& HEX0DE basoh HCRTORIL S
appropr ilat e iscindenstd with an esyhaipétydacegive, ader ntnmwallblf/ls@ proté¢tmgignowpazol e 4,

with the or Qup Mifs RSy GRRKEEREnddth Yl Haliffbiohe S8y S wéA BRI O

functional group.interconversion edures to or m dazol a

Conmpound of S BIHHERY PUmpet 0 PREFsHY §r<bely o1 RO s KPR GPO Y 86 B581 known i n

the art andhenlphddietankdds then c;fcbscdltusm amidezoleCbbiphaatiegd iwith aOr gani ¢

Funct i onal - GiiuaPaldiis QMR ARSin ElikuréoPhmtatilinsehlie, Sepd¥et h- Cohn, - and

C. W Rees (El sevi SCi enge Ltd. rd 199@% TTF %M Organi c

Cheni str e‘B‘é‘c" a‘%&?‘f‘%ﬁ“‘ ﬁﬂapﬂf?%‘a“'@ "e§‘ foBExapin ACSHF agig. o 1979)

and Conpr e heéfbsiimalagplg dvith the igeoup Yo mmaythe cnsyertRl @to & groop XY l(sV@H

Publ i sher sl %nvenn&fdl"ﬁ%@ﬁ&xal ﬁ?)ntcréihvet%?&ﬂ?&k@dtﬂést@a%?df xﬁﬁ&&gle\ﬁ agr oup is

CH2NH, or a rot ec “ﬁi{;?n lg)c " al so

i |l ustrates % Py téf’“ﬂlr%? YL °§Pf)‘??é‘s R’@t‘{’)ﬂ&a& by
condensi ng talné argrriesnribed inl foxiinskanee Cévmpraqumzat@rgymacﬂunmmnewr%r bonyl

de[ A viatlzog quﬁs owia%ﬁst edsCA. m{ta&m @)Nﬁﬁfibﬁlﬁtﬁ abdle. W‘I‘I’i@-fs B .

met hyl am e ct ed oxyke C y then

be directly ﬁ‘%ﬂe&t g?f??'g &t?g) Cfﬁ"ﬂ ij(’)éﬁ’é‘F e’ﬁ’s%ﬁa? g%ﬁ“é’?ﬁg copper

(H) salt, sdElD JlinPergaproe Prass, [Qxfardc1WOE and omprebanisdie Orggniagent and

anmoni um aceixﬁis?o%nanssﬁltf ¢ Grdek (Véﬁ‘mﬁhﬁmﬁh@ ﬁé&%rﬁ‘ﬁgg XWget one 6 may
al so be deprotected an

i nstance usiTEPBRE ﬁpﬁ% t?é(f)f))ﬂplséﬁ,mora Iréltgct A ol AR ! ketone 3, for

25 CH,NHBoc. Scheme I also illustrates the preparation of a protected alpha—

_T

hydroxyketone 6, by condensing the anion of 1 with an appropriately activated
carbony! derivative of a substituted benzamide, such as the N-methoxy-N-
methylamide, to yield a protected a-hydroxyketone. This adduct 6 may then be
directly converted to the imidazole 4, using a combination of a copper (II) salt, such

30 ascopper (II) acetate, as a{n oxidizing agent and ammonium acetate as a sburce of
ammonia. The alpha-hydroxyketone 6 may also be deprotected and then oxidized to
give an alpha-diketone 3, for instance using Swern oxidation.
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12 WD 01/ 37835 PCTNS00/ 31791 N Nt) LOA O TBAF, ~F I OH Swem Oxidate i ~v

O 3 02)11XA4R42RR41VVS\J~ArO—|ArO—|AcOt.)LDAy"p
N Il RS RD 0187835 anmoni um acetate. ar = "'~ acetic aciegTiosmesisiR4 y~ Y M
r NY, A P44 NH ammoniumacetate, N -Si- acetic acid, Cu(OAC)r XV N
R2ZR3 0 heat 1 XV X =0, S. NH4 NY : R4V—CHN6quScherreI5
Schene Il illustrates the use of Tan al pha-keto-oxinme for prgparing a
conmpound of fr?’m, ,(,Lag A erotyclic Ketyne 7 (for exa V=N X-=
S, R = SR | AR o O Swern Oxidation 0

2- met hyIth| hy yr||m di ne (prepared’ by} t r eat nent |

al kyl 1ithi s n-But yhTHdshi unf™ t 0 o al kyl - .
Al ternatively h\e ani on may be condensed with a 10 nzal dehyde, to give

an al cohol that is then oxidized to the ketone 7. e al pha- keto-oxine 8
I's then prepaned frofm 7 using standard conditiong; SW’EES reaction wth
¥th an al d€hyde of fornul a

sodiumnitrite, and this may then Teact gd

(1'11) to af f2br gn hydr oxyi m d _nThi & naymmgmycggtted to 10, by
treating it wfhy? eoxygenat i nglagent ﬁu}h—ﬁ:t hebrggab.bean tri chl ori de,
phosphorus tri Ch'OI’I e or/a\gkf» r fa Iky\t osp e, such as trimethyl or
triethyl phosphite. Fuqct i on@kegr oup i ntér nverS| on then may be enpl oyed

to convert Yt of 10 fford 11, a
ammonium acetate,
N Ry —§j— acetic acid, Cu{OAc),, /k
/||\ { heat
P o] _
v X=0,S,NH
R4 Vv=CH,N
6 a o
Scheme I
5 Scheme II illustrates the use of an alpha-keto-oxime for preparing a

compound of formula (I). A heterocyclic ketone 7 (for example, V=N, X =S, R,
= Me) is prepared by adding the anion of 2-methylthio-6-methylpyrimidine
(prepared by treatment thereof with an alkyl lithium, such as n-butyl lithium) to an
N-alkyl-O-alkoxybenzamide. Alternatively, the-anion may be condensed with a

10  benzaldehyde, to give an alcohol that is then oxidized to the ketone 7. The hlpha—
keto-oxime 8 is then prepared from 7 using standard conditions, such as reaction
with sodium nitrite, and this may then be reacted with an aldehyde of formula (IIT)
to afford an N-hydroxyimidazole 9. This may converted to 10, by treating it with a
deoxygenating agent such as titanium trichloride, phosphorus trichloride or a

15  trialkyl phosphite, such as trimethyl or triethylphosphite. Functional group
interconversion then may be employed to convert Y, of 10 to afford 11, 2
compound of formula (I) with Y as hereinbefore defined. Furthermore, oxidation
of the sulfur (X=S) of 5 or 11 to the sulfoxide or sulfone followed by nucleophilic
displacement with oxygen, nitrogen or sulfur nucleophiles affords compounds of

20 FormulaI(X =0, N, orS; compounds S and 11 in Schemes I and ).
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conpound of forrmula (1) wth Y as hereinbefore defined. Furthernore,
oxidation of the sulfur (X=S) of 5 or 11 to the sulfoxide or sulfone

fol | oned BYOMAIBBophilic displ acenent with oxygen, nit TSJESOEINTYY| f ur

nucl eophi | es affords conmpounds_of 20 For rrula I (X =0, N or S; conpounds 5

and 11 in Sch anebal 1), n és 'H}' _ 0§i§78%5?°P§'E¢EU500/31791

1.) LDA N N\ m-crrrrac—et e ~ XYox
VXVOHRED A RERAfA JB ‘Af Ar 0 Y% H Vs 1IN educi ng agent
XX HNRZ ¥ R3 i\giNYR4I /

PHO- N H‘Nll 1-- WX /5
S tR3 /~ R4 ArArNY~ArNY9X—OSNH1011 V-CI-lNSchﬁeHS
Corrpounds of the general formuld (V = CH X= 0, [f\l S), can be prepared as
in Schenes | opll except substltutlng 4- et hyl - 2-chl or opyri di ne or

4- et hyl - 2- L’Luo opyr/(rd‘i AEPHPTt he Sy art i,ng 2- net hyfg\bs6 met hyl pyri mi di ne
rid

or pyridi ne Ny r et al/“\Bl qor gf Y997 ks

Nucl eophi l'i ¢, subst |t »{%f th§ resu . haI op Y nyl i m $e can be
effected by the gproctdure—tescribed | A~ ited Stafes Ratent 5)\670.527.

Al ternatively, oxiglation <o 6 sul fur (X=9) to the sulfoxide or sulfone
fol l owed by nucl eophilic ap«acerrent Wth oxygen, nitrogen df sulfur

nucl eophi | es affords conpounds of Formula |I (conmpounds 5 and 11 in Schenes
| and I'l1). 15 Alternatively conpourbdﬁ ma}/l be prepared as in Schenme |1
wherein the Ar cheme :

5 Compounds of the general formula (V = CH, X= O, N, S) can be prepared
as in Schemes I or I except substituting 4-methyl-2-chloropyridine or 4-methyl-2-
fluoropyridine for the starting 2-methylthio-6-methylpyrimidine or pyridine (1)
(Ggllagher et al Bioorg. Med. Chem. 5, 49, 1997). Nucleophilic substitution of the
resulting 2-halopyridinylimidazole can be effected by the procedure described in

10 United States Patent 5,670.527. Alternatively, oxidation of the sulfur (X=S) to the
sulfoxide or sulfone followed by nucleophilic displacement with oxygen, nitrogen

or sulfur nucleophiles affords compounds of Formula I (compounds 5§ and 11 in
Sch_emes I and ID).

15 Alternatively compounds may be prepared as in Scheme Il wherein the Ar

group is added last. (X, R2, R3, and Y are as defined for formula (D.and Yyisa
group convertible to Y).

)\ PO,
/‘\ R4 o] 2 R4 \ I /
n:i‘ ~ v N A2
| R3
N NH.OAc HOAG N v

| N —d ——— N “
™ n l H ’ /k | H
X~ v A2 X, N R2 ) N R2
] | A3 X v A3 v R3
R4 4 i | | | 4
Y, R4 Y R4
H s | N Y, Ar N Y
20 Scheme I
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group is added last. (X, R2, R3, and Y are as defined for formula (1), and
Y1 is a group convertible to Y). N \' N R411. OY, HI %YHR4A' 1/ o XV
R Ae2 R4. NdWI/P8Y -a X VI ~3 NH OAc. HOAc N H Y, OH Rchusdasi?oK VI N R2
/N1 HR /\~1 H-NR2 RA |l ASRA VI NRAHVI N3 Y. Y, AAY 20

Scheme |11 -14 \\Oxidatidd 8854-Béelyl cliititaledPYridiak Helaxta'txo«ﬂ(\oé CH, X amERY kL
substituted l@%);\l/?L&ﬁku(ijrfﬁlh}/tgyfor%g%(em&_'{nﬁ H‘a(§fg & lpfowng)wxm ! halllisy?dl um

nitrite affor al dehyde
and anmoni urildsbpdeand ammogiva acstatedn aceallc |a@d@lla‘ew§ssswmh@qdmlq az oI e

nucl eus. Rediutleu® Reductidief Mediy@exy 1ﬁixdhél9|nﬁyfbahcdbﬁ1p&§l€ddrﬁ&m KeAgsy Wi th heating

5vmthatr| t.e or.stirri era

titani um t ri ch{(or Iﬁ%?}ﬁl%?éhl[gto%[ﬁfm%?t %%n? A azk %g&l\l/\tlll,lt?l En&élgﬂ@n(fl ni m de
gi ves the i ddeatmeeiof fedmidagele wathéhlodwcmxml@%wwhwosiww@mpbwmbor oni ¢

aci ds under tpai m@ehm&ﬁtﬁkwm@ug&r&hwclamdexaganhm% cBRlyeis @givé e dazol es.

Al ternative hi.ar xetecou I I n #eeag t‘?‘FﬂT ?;?a}‘yl 'g%nér?acyo%s mar¥aa|9so ring the

synt hesi s ofaqflhe conp unc groups in the
i nt er medi at éls?}brrpounds e. g. hydroxy, carboxy and ami no groups, my be
protecte@d A corrprehen5| ve di scussion of the ways in which various |abile
functional group ot ect.ed. an he resulting
protected 15 der|%\71<r'§11;a¥\t/heesgy'm’esgs ythecomp PPO%FIaQQ &fl m&g oups in

Or gani ¢ Cherﬁf%ltpﬁwthq’lfwﬂncélﬂ@@n@ipaﬂdspga mei@fbo’(mdéyﬂllmsl@uml ence, New
York, 2nd edidyi b2protd&€l)A comprehensive discussion of the ways in which various labile

functional groups may be protected and methods for cleaving the resulting protected

15  derivatives is given in for example Protective Groups in Organic Chemistry, T.W.
Greene and P.G.M. Wuts, (Wiley-Interscience, New York, 2nd edition, 1991).

The compounds of formula (I) may be prepared singly or as compound
libraries comprising at least 2, for example 5 to 1,000 compounds, and more
préferably 10 to 100 compounds of formula (I). Libraries of compounds of formula

20 (D may be prepared by a combinatorial ‘split and mix’ approach or by multiple
parallel synthesis using either solution phase or solid phase chemistry, by procedures
known to those skilled in the art.

Thus according to a further aspect of the mvention there is provided a
compound library comprising at least 2 compounds of formula (I), or

25 pharmaceutically acceptable salts thereof.

Pharmaceutically acceptable salts may be prepared conventionally by reaction

with the appropriate acid or acid derivative.

METHODS OF TREATMENT

30 - The Tie receptors are proteins of approximately 125 kDa, with a single
putative transmembrane region. The extracellular domain of these receptors is
divided into several regions:'there are 3 regions that have a pattern of cysteine
expression found in EGF-like domains; there are 2 regions that have some weak
homology to and structural characteristics of immunoglobulin-like domains; and

35  there are 3 regions with homology to the fibronectin I repeat structure. This .
particular combination of extracellular domains is unique to the Tie receptors. The
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The conpounds of fornula (I) may be prepared singly or as conpound
libraries conprising at least 2, for exanple 5 to 1,000 conmpounds, and nore
pr ef er abl YWAMA$5100 conpounds of fornula (1). Librari e§°3m%8%3 nds of
formula 20 (1) may be prepared by a conbinatorial 'split and m x' approach
or by nul tiipiracefulappertipn ofTichissnost dleselyyelatedt{e40 Bddentiing to Wakinasor sol i d

‘phase chem gdnidins SIFGR-RESFDERR a]glf ?ﬁwﬂ _Th@n{tﬂa@amﬁgﬂab@goﬂ' Ted @i t . Thus
0 e |

according t urt her ect vent s .praovi ded a

conpound | i”glr(gfr%'/e %3%?3i°§?ﬁ%‘"§tk“faée{§sﬁ“°]?_‘&@5r?p%?g(gés o‘éﬁf) g’r“%ﬁ‘lgén 1), or 25

_phar maceut | @mpinjussegegrce inddypied! tyosinedinase mopfsci-anBRILAARN gndiccept abl e
salts mey bprgLgpared conventionally by reaction wth the appropriate acid

or acid derivatiyxe. METHODS OF TREATMENT 30 The Tie. receptors are proteins
of appr oxi mat el yﬁﬁ%wﬁ@é‘?‘s %‘{%P%{EQA;H- feg{r beﬁﬁqsgﬁeyérﬁetpﬁﬂ@*g??ﬁwgﬁe region. The
ext racel | ul &rosingikiriasesopthertbangthose cenpptorsor wasculanendetbieliaheall growty al r egi ons:

there are 3pERYVEGF), hat arbﬁaygelyareaa&&&wena&hem taishg theﬁwﬁﬁﬁérpn found in
EGF- | i ke dopai ns; egi ons, t ve sone weak. honpl ogy to and

S ther(j. are 2 g%t hg
structural CHAT &SRy finesof s¥idenchshosype Bt Tis2 IS POTAIAT ARBIOBSAT S35 t here are
3 regi ol wfatailed dmtiiedgiowing paragriphbr onectin 111 repeat structure. This .

particul ar condi Thiiaan 192 @eddtaCitdtihar domains is unique to the Tie
receptors. The OO 31791 intracellular portion of

ecept é%s o) Pll 37&%5 xo _ i
Tie2 is most cl dsdtbrelogicalivascular develoPRERt v) (o the kinase dommins of
FGF- Rl, PDGF- R &t location of thisdiq meeptocsin|thg embrpohasibeesstodiedbe2ngobirai n - al |
of the featsfigGesfatbrusifg %i&ih??ﬁﬁ&tipﬁ.%;ﬂ&ieﬂ@g a. t@&f@.@é@;zﬁﬁ’a@aﬁdi R%RSN i ted c
consens S ce | .0SI ne .hase  MDtI TS |1 ,€e. an
oee) oo EOME R e el i ecitons o ad R sndothétal Setfs o Bt on y
receptor tiormuigihdoad vesssisand it the endopardiumfseouseembryoy. Pdring vascul ar
endot hel i-al exﬁ?jbnie deMdpmeh@ e REssio 6Tk Tid Radptait B skal idahyioblast kicted to

|

endot hel i al £ vlel} ik hek? e_xg)[ ession Eneer L e 0gl%ver aIr | i ne of evidence
showi ng t hat J7'§2PIRE \ERSI e txaresioR §T Bg dasisrepios (ousFRprEiPnd ¢ he
fol | owi ng pHeMAUPAEGF eeceproreFlkaln by 12-8% houss dyringrmouse gmbryegénesiEnbr yol ogi cal
rosevL I opdlaspnechdgal bt anbhe s riss Lt sackbe, St oo
'Kgreﬂoflen et &ép‘?(“"?*h?"ég‘%s’éb.” 5‘3”5??—"53“5}51,9 g%ﬁﬁ@@ g@ﬁﬁgéﬁé’ﬁ‘gt &tIWﬁ mRNA for Tie
receptors igenoads? dldnking wgitotof Fie2adoupletl kasa lBEZ gere anfl xpressegd Il ood vessel s and
i n the endogaisgénidlin®e, dombRSrREDS 36R%tive PhitkADS expression in endothelial cells
during embryonic development (Schlaeger et al., Developmenr 121:1089-1098,
25 1995). Thus, the Tie2 promoter acts to assure endothelial cell-specific expression of
Tie2. |
ii. In adult tissues
~ The similarities between embryonic angiogenesis and pathologic
angiogenesis yields the hypothesis that blocking Tie2 function, in tumors or chronic
30 inflammatory settings, for examples, may block angiogenesis, thus blocking further
cell proliferation and provide therapeutic benefit. Tie mRNA cannot be observed in
adult skin, except at sites of active wound healing, where the proliferating capillaries
in the granulation tissue contain abundant Tie mRNA (Korhonen et al., Blood
80:2548-2555, 1992). PCR amplification of cDNA from normal skin fails to show a
35  signal for Tie receptor (Kaipainen et al., Cancer Res. 54:6571-6577, 1994). In
contrast, a strong signal is seen with cDNA from metastasizing melanomas, where
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enbryoni c devel opnent, expression of the Tie receptors is seen in
angi obl asts_and __al |l devel opi ng vascul ature. Expression of the Tie
receptors f%‘l’?’(%gasexpresm on of the major VEGF receptor Pcypﬁwf"%y 12-24
hours during nouse enbryogenesis, 20 perhaps suggesting sequential and
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enbr yom C deyst£piknomaahd &ﬁﬂ%&ll eﬁrcxabma)D@btﬁlmﬂﬁEOhSlﬁaﬁ withgevaiag, 25
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expr essi oﬁ of! ewfl aﬁa"q"F 6"75?15‘581? U?Pé’godzs??&ﬁlgmg&%ﬁ t%uls bet ween

enbryoni ¢ angieshasisstsi s and pat hol ogi ¢ angi ogenesi s y| el ds the hypot hesis

t hat bl ocki ng Tibeméumkbmmmsturmrs or chronic 30 i nflanmatory

settings, for exapples Do l.AShaldrat her cell
proliferation andﬁéwgz %ﬁgyét%lélf %ene?%k‘ém“i!'I“E\guast N/i car?ﬁ%t e observed
in adult sk."dom@m;pgatm“ §;e2@gcenmr &e@ﬁw whstithg TieZaEreRipr 18g58icdl forhe

proliferapi nﬁnﬁ%hicldaoel ent (DdoktRt @2k NGhrik Den & 1893+16009,0994iSatcedvadant Ti e

MRNA (Korhon 8 ; bl I on of
cDNA from no Sﬁ r710'? gﬂ gm% %% degtg%thege%ﬁ%% %B% recev%gg?}( Kai pai nen
et al., CancelFSUffRe@CY MIWI’BGWN’H‘MY uce n“‘EB"ﬁf P%%‘ti"‘ elia celisng signal is
seen W t h cDNAséuleeheshl-abdt asthe différeniitivn ofesdotheliaircells antihé/ B s@2/ 37835

PCT/ USOO 31791 h |
endot hel i um %‘W‘nﬁhon %f \Belgsefst Lég#e%?ed r&gﬂe"lffur&m in nﬁbeglaabné Pieb hgpe/ascul ar

ssion 1S {] bgﬂ%&‘el n the
est abl i sH&8d sakseayeat mr@tmg@nd @mﬁlbgﬁﬂeﬁtl@ts lpﬁ“ffﬁema G35 ¥ that occurs
in the ovary (Ehg'idgaﬂesi%ywhﬁdrhmaallyl edused!{irthe Ted mutant tiezrembiimse This lacke| anoma
and renal cell. car.cino 5 views
e ot osepteH Y BRIRTE At OB b

et ViR Cxpigies
mechani sns.  I9f thei beaip mswebliybe andiheatt.gesulsing iy ek ef HipRIY [ hif &xp &S Pfiockout
or carryi ng &ritit A MBPE AcITANED xﬂgngiogenekinnTMsrgeg'aantw angiogshesieisept or

( Dunont e
376: 70- 74, 19@3§k°"Eﬁt?F98HPIéefa@a? lF“P fFFé%’é‘ "ﬁfcé‘ 38‘&%8#‘?%8“%‘68“{"?{ vascul ar
i nsuffici enc;thmdos‘ermﬂmz\dishqmdﬁ abBhiptieh bfthe Fobl cengproriyiblds 8 mych endot hel i al

cells. Vasc%riﬁgglp’e dﬁater &é}@c?lvé henBEpélithd ﬁBﬁs@TehﬁHo%sﬁte ﬂf‘&.@&lﬁ%&:ﬂ' cells

and the in situ sse ) 03re atlve‘ly%/lg in mce
| acki ng Ti e2.d“TFFéhaf5‘°§B‘}ﬁ§éEﬁHB’ﬁ‘E fropy Pﬁ‘b Btyr B QEFTYIG VL orpe ng in
f or mat i orpsof wascikmire bTaken lggther, these studies suggest that the VEGF/FIK1 and Tie

systems operate in sequential fashion, with Tie2 having a critical role in

confirnme %glﬁ@@f@éﬁtﬁ?%@%ﬁ? f%? 'fnk&&hnél mkﬂ@mpfd%rg devel oprrent
g :

angiogenesis.
c. Tie2 ligands
Recently, two ligands for the Tie2 receptor have been reported.
30 Angiopoietin-1 binds and induces the tyrosine phosphorylation of Tie2 and its
expression in vivo is in close proximity with developing blood vessels (Davis et al.,
Cell 87:1161-1169,1996). Mice engineered to lack Angiopoietin-1 display
angiogenic deficits reminiscent of those previously seen in mice lacking Tie2
receptors, demonstrating that Angiopoietin-1 is a primary physiologic ligand for
35  Tie2 and that Tie2 has critical in vivo angiogenic actions (Suri et al., Cell 87:1171-
1180, 1996). Angiopoietin-2 was identified by homology screening and shown to be
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(angi ogenesi s) was drastically reduced in the Tie2 nutant m ce enbryos.
This lack of sprouting and angi ogenesis resulted in substantial growth
retardatiwo.opmssicularly of the brain, neural tube anBCHES0B]79tesul ting
in lack of viability. This exenplifies the critical inportance of Tie2 in
angi ogenesi v ShekSriSh S gl T We) LS. ted by a
- nunmber of a?8%1ﬂ1@§€?3§%%+4?%1 fé?@gﬂeggféﬂﬁ%s{f?% %xxgzbﬁéj%%e%%%‘!)@knoc kout

mi ce exhi bitNENPRIEB 2 disrupss blged wessed f‘f"ﬁ‘aé‘é“s’(? OREE SMbry{MaigBpisEe ear | i er
t han t hose eodl., TScéécelTr 36360, 0997) DIl sgatldr) these odsulthappore h role e Mickr yiel ds a
~much diff .g{miﬂqggi[, glis. defective phenotype; the notise enbryo dies

| ate i n_devel opnent e to haenorrhage resulting fromdefective integrity
of an ofherwise well formed 25 vascul ature. Taken t oget her, these studies
suggest that thén ddéFb kdkihe asifipobinds offysindad) myxherapye then wik qoremallyal f ashi on,
with Tie2 ' oy a!;ﬁﬁl‘mz[ ' ' | s T pgands Recently,
two i gandgb%;fgr?‘gltlﬁ%&ﬁog 4 rececg'{"tgﬁli %én\@gggg%qgg%gﬁcgg{uh%a% J’nrgl opoi etin-1

bi nds and PRATRASEIUCAPRGHES S| ne phosphoryl ation of Tie2 and its expression
in vivo i s in clAeserdimgaxa farihyr Asbéd ofivhe @lveionghdrt iqetovidebeplmrpadeutical et al . |

Cell 87gllGQl- lilgr?xg:)ris' ' { | h el ,.Spl ay -
angi ogelr? i c%g#’%?? s remni éﬂg %g?f? &g?%f{? E(E)rg%_lap@ed\fiadg;&g’i%%géslg%%hf%&rht%%e %’gcki ng
Tie2 recepbsrd anda pharmaseatically aceeptabletgimishoi etin-1"is a primary physiol ogic
i gand for 35 TiNsdogioologibadleffddtedie raficatidiexpentdd witen\a compangi afferiiula act i ons

(Suri et al(I)’is gﬁlldhisgegjiéE%\-ﬁﬁ&gegg%né%g%%osfé{}%‘%poi etin-2 was identified by
&

—

honol ogy screening an . 1/ 37835 PCT/ US00/ 31791 a
natural Iy occur (GOmPouRdsgfEermula (D) pharmaceutigallyacerptablersalis, bisrenf and

over ex piSes ghamnaséuticAlimppsitiedsi ificorpadatingspiismby colenianlyde atimfniaéredn in t he
mouse enbr wo, Vet &8 ?&it&@éﬁxenﬁ%naﬁ& Jrlsedéﬁf (‘frﬂg Gdrfinistragord Por idstahbs, or @9 et her,

t hese resul t's Support a role for Tie receptors | n angiogenesis. 5 In
order to ustgp.‘ﬁijé(’ et By rinkalation, ?a’h‘z?()mmqn%#’aﬂy‘,ﬂa?%wm | normally

be f or nmul atadchinistered in pinseminas dbsage Foros peparet] ibg nombinagaaodpoari ofi t h st andar d

phar Maceut | Ky ItH Wit Fna i pRASHaBEA clrichdeOtling ¥EfbvelophiN® 1 NVEN | 0N

there is provi har maceut | ca 0 nmpos| tion conpri sing a conpound of
formul e?%( I )PW%'W%@%FHE@%‘W@ 8f Fyrmpdadlmayalso beadminisieeeddns ang a
phar maceut i avdnyiosal desagestih eombinitionrwitiNokiowa, ssebndjiheabewrichlbcicavar e
| ndi cat ed/ QppehA0 M pricedQIP AU fhvBive bAkiEk, Hhrfhladnkind SorAghilsg Rk er ed in the
above ment idoﬁs,do a gé}?ar?%e. y vove i% 2 k 0 PSS g®
issolving the ingredients as appropriate to the desired preparation. It will be
appreciated that the form and character of the pharmaceutically acceptable character
25  ordiluent is dictated by the amount of active ingredient with which it is to be
combined, the route of administration and other well-known variables. The
carrier(s) must be "acceptable" in the sense of being compatible with the other

ingredignts of the formulation and not deleterious to the recipient thereof.

The pharmaceutical carrier employed may be, for example, either a sélid or
30 liquid. Exemplary of solid carriers is lactose, terra alba, sucrose, talc, gelatin, agar,
pectin, acacia, magnésium stearate, stearic acid and the like. Exemplary of liquid
carriers is syrup, peanut oil, olive oil, water and the like. Similarly, the carrier or
diluent may inciude time delay material well known to the art, such as glyceryl
mono-stearate or glyceryl distearate alone or with a wax.
35 A wide variety of pharmaceutical forms can be employed. Thus, if a solid
carrier is used, the preparation can be tableted, placed in a hard gelatin capsule in
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Compounds of Fornula (1), pharmaceutically acceptable salts thereof and 15
phar maceuti cal conpositions incorporating such may convepj

adni ni st er MPOIFYB3Bny of the routes conventional ly used fgér:ﬁg%dgélﬁ?

adm nistration, for instance, orally, topically, Ear ent er al I}{ or by

i nhal ati on. pdvalecorgstetrfdsn of in Eer fom of { tochergy/logrnge.adhg 3nampeisglid n

convent i onal o, 4a3 386 vA§ W8l PbRPATETHIP Wil B Rom abdht 25@ S absid 1 2f wheer mul a (1)
wi th standard .@h{i\r maceut i 834‘ carriers ﬁ Congl gqggltog conventullé)nnal tﬁo
procedur es. AHEILEAHTN IS edJpe pigParon Wi ?’efﬂa © HEP B ABM ¥R FRY i n
convent i onal geliminagpawle, stexile mjeawebie lpguiduch avanampiie orgeaamecustigpidpeut i cal | y
active cg)rrpghglr;gsioﬂ'_hese procedures may involve m xing, granulating and

conpressi ng or | ssol vin he i ngredjents .as ropriate to the desired
preparation. It \%!Fcfr?p"ﬂﬂds ‘gﬁ:‘BF‘E‘H?’ g‘?@ay hﬂi’"’?'ﬁ[gﬁggﬁ?%a%tfﬁgﬁﬁ%ﬁ?nér of the
phar maceut i csystemicosioenistadsios. This irbides the Bpplicatitin| of @ spmpaund;of Famata by t he
amount of  acly &erhd19't6 tHe @Bideithil br M bEcRall chvitySanti ehdIBstilROOMOMNMACh a t he route of

adm ni stration and, ot her well-kpown vari ables. The, ,carrjer( st be
"accept abl e" C9PoPRLE ‘S% Earo‘fyeﬁﬁé]ﬂ‘&erf&%b% th? EompQuRd o8z "8{ ‘ﬂ%’&ﬁgﬁnﬁgr edi ents
of the f by mumeritirbloottstrean. fedontrast, systemicadministration yefesnto ardler eof . The

phar maceut | Cﬁt}.ra@eﬂf)ﬁé ﬁﬁraﬁ&ﬁ&ﬂ%d%ﬁénﬁ@cuﬁrgﬂnm&% either a solid or 30
| iquid. Exenplary_of sofid ,carr%oers_ls act ose S crose, talc,

| act .terra alb S
gelatin, agar, pecppitonssyisble fopiopicaladmisangp iclide 2‘9_%‘8r° i ée"éfgfq&‘ and t he
| i ke. Exenpl preparsions sujiable forpenetratios threnghyire gisin tp sapife oinflamgiation oi |, wat er

an? t'_hel | i keguchhsiitlehty, 1otiéh, G@intsl Sihtnfints ol iphse@NindrBRypsisiRdbleiRr t i me del ay
materil a

Il . known to the art, such.as glycervl. nmono-stearate or glyceryl
di stear at aPEHBISERIGRTe fie 66 °r§BSCA1%F8‘gWéé‘?%%+§/"[ i 9%%@?%%{:@& i cal forns
can be enpl otpgigal almisistration e 081 % ¢ tG% wyw, for igstagee frame 1 frtep% it i on can b
tpfé_t;} Etsgg} 3?78%@& dfvfi\hdeafohﬂﬂshcﬂe :Iﬁhi)?hoﬁéﬁ&léb;ﬁpﬁ{é as Tohizh WO1 0% M3 Bab -

r or pelle m.or_in the or -
| ozenge. _Theprﬁf%ag’fﬁw@f°°§5’f"?edkssc‘§?“r%?v/% 'f‘?re%e??awgfg*n 3{ B’ﬁtt& g?’g}g'r ably will
be from abouef tR&fagmulaiombout | g. When a liquid carrier is used, the
pr epalr atpen w : | Qﬁiohﬂadc&?irfgﬁé meqa(‘rjesamsweuﬁbn in¢ludesthose, suitabld for gel at i nI .
capsul e, steril.e injectaple |iqu i quid 5.
suspensi on. @?#hﬁ%l?ﬂ&%ﬁl(_?f%ﬁ(?fﬁ’(ﬁ'_%"(???oﬁr@f}%ﬁdg%g@ n?gss?eég‘ge%qﬁtg_@%ﬁgg '?/ that is
by non- syst eptiopalijtientrining abictenicide ppdsmpy\eq prepased byanethodsisiai{ar gmthgse’ 5 -
co(rjrporl:nd. of Blﬁliﬂaﬂréparzﬁiml oﬁd:ﬁﬁs[ Mabkibi¥s drintrhatsefior spplication @ thie BEintmayaio cavi tK
and the insti tion of su . CQ nd . se, suc
that the consliRttiRst w e Ship ARERLR0! iy sUth S aiePhl AU, | B
cont r ast 25 sy sndéoriagneistutizer suohags glyperpledran 9il serhes gastor oilar apehif giks |
i ntraperitoneal ap@am|loiARESE b FusteffbTordintto Seippaentinveniomirt eami- sui t abl e f or

topical adm f e 318l BELYLSivk ihtkdibnPfor $GBal dpBiilaion. They may be
made by mixing the active ingredient in ﬁnel}-l—divided or powdered form, alone or
in solution or suspension in an aqueous or non-aqueous fluid, with the aid of
30  suitable machinery, with a greasy or non-greasy base. The base may comprise
hydrocarbons such as hard, soft or liquid paraffin, glycerol, beeswax, a metallic
soap; a mucilage; an oil of natural origin such as almond, corn, arachis, castor or

olive oil; wool fat or its derivatives or a fatty acid such as steric or oleic acid -

together with an alcohol such as propylene glycol or a macrogel. The formulation
35 méy incorporate any suitable surface active agent such as an anionic, cationic or

non-ionic surfactant such as a sorbitan ester or a polyoxyethylene derivative thereof.
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preparations suitable for penetration through the skin to the site of

I nflammation such as lininments, |otions, creans, ointnents or astes, and
drops suiwalVas3%or 15 administration to the eye, ear orPGHYIMIRL active

i ngredi ent may conprise, for topical admnistration, fromO0.001%to 10%

ww, for inutmnsRshsam élic/ﬂ Ma@uﬁl@éms%llﬁl'&%e RhivhidRs B@fnﬂ%ﬂaﬁ’& infikerialst NMBY
-however conpr,i se..as nmuch era nprlse | ess t han

5% w w, nor c%ﬁséf}ié’?%?ﬁ}‘sys”f‘?aﬁ 0%"5 pgre%t;nwsw% a@flar{ohé If“(‘?'r | on. 20 Lotions

accordi ng tiecleded. present invention include those suitable for application
-totthe lslkl n ortwepsaesbr@%agtdtm& ﬁaeéﬁﬁwelgwmﬁay&%qmséﬁemha%&ameﬁsdsol utllon
optionally contai.ni a bactericide and na met hods simil ar
to thosé féﬁys?lﬂgo’ﬁrogﬁléﬁpﬁlfsf%’ﬁ agfmay B?)%repﬁt?yo(ﬁgspg ’ant?‘?lf’%gﬁt s4or application
to the ski ringredienilis a suitahlplaguus spletierdf atbactéritidad andlenfungjcidaldigers cool the
slkl n, S:Jch aaa/oashyadtﬁ&@eikabw r8eRLARE and ﬁﬂﬁmﬁclad@muﬁaaé hARE agdAE N ?s t

gl ycerol or_an o|] such as ¢ rac oi ntnments or
pastes accori ‘T‘F@)‘l F‘GSPWBWbF’é‘%&’ﬁP 8? Hﬂ{%‘i‘ﬁ%ﬁﬁ?‘é"%gmﬂer‘?{}ﬁ? ﬁs‘i“%&ﬁul ations of

t he acti ve donginedwhich isfthen exied pmbdteriizpd b attodavingldreyaimatpingat 98mde by ni xi ng
Sol Ut . or'O0 i RE Pk hdl' hEne £l U301 on RRYBE eI by QIRER IS o aTd of
30 suitabl & :’Hgfs’ cﬂ r@ec%"f‘??ray%f%‘ﬁg[f Y- g? @?%'fapé‘éter"ﬁ*ﬂ%naﬁ%se may
conprise Hyogicdalngenssuitablh farsndisian, in stef drogsrare plenylgnepawia itiat orgl ycer ol |

beeswax, a ml(bbsz%ﬁgé’&alkammﬁ%lom@(o@mmh choritidifetcet@tel 9i N such as
al nond, cor or. o rivatives or

a fatty aci Oé%c), g‘é&a?’?ts@ﬁ'i"‘& S‘Prtéﬂ%rFE?r%ﬁ?i“ faTB‘Sgﬁ%‘gP“M‘ﬁ‘I‘Feaﬁiycﬁp ohol such as
propyl e¥fe glilprdialopholandpmpgiged glydthe formul ation 35 may incorporate any

sui tabl e surfaceco@:ﬁow& AUl BGRayAR AifiteRl bareneally ARG By  NoN-ionic
surfactant .such as sorblf?gn ester or a %74;{ %ﬁfth yl ene derivative

Cher eof - BEEYEROS. {HpAmysestad Subcatassqus nsag ashb fnts AR agdEnt s such as
nat ur al gurmtran;etdnml@émlmwnahmatﬂmssbmancmmgémtmmmlémfm ofsuch as

si | : cgceouspa?énkerﬁaamﬁmd ti6h %l‘ér?:}]e'i‘:ﬂ[ t $br§a?e doa-igalfbxms fmay al tso ble
i ncl ude cot |n 0 e esen e s erile
aqueousﬂ] “gh ‘}S'ngﬁtfclﬂ‘tq‘ e %?pagﬂglﬁé;ﬂg‘fe(}ﬂ%“ ﬁ’ﬁﬁvs‘g@é ‘H’@

di ssol vi ng FdmsuladDimay ailsogacedmmﬁtercmb)ambdatimxbtmt adydursanbingdtdran of a

bact eri ci dahhARYhAmid#ai6H. IRDp ra,lsm?é doseg%ﬁﬁs f3p yucﬁtahﬁfmﬁi-ahs@lah&
preservative, and face SC lve $ ent. The resulting

sol uti on me¥y af'ﬁ%’ﬁs‘géoﬂugaﬂ"?%éﬂmﬁvmg dlofer‘é’ 5rnma¥ SRSPEF to a suitable
cont ai ner vden¥¢ntional tdchmiqeesal ed and sterilized by autocl aving or maintaining

at 98 1fy 100C f%ehaﬁlﬁmﬂlas BOtGrmutd! (1) AR doMR u¥ed foPiRalflhWhd AR oP €

sterilized brXphyhalx}sroe} dlsease E%tages exacerbated by excessive or inappropriate

angiogenesis.
The compounds of Formula (I) are administered in an amount sufficient to
inhibit Tie2 receptor activity such that it is regulated down to normal levels, or in
30 . some case to subnormal levels, so as to ameliorate or prevent the disease state.
Chronic diseases which have an inappropriate angiogenic component are
various ocular neovasularizations, such as diabetic retinopathy and macular
degeneration.
Other chronic diseases which have an excessive or increased proliferation of
35  vasculature are tumor growth and metastasis, athrosclerosis, and certain arthritic



transferred to the container by an aseptic technique. Exanples of
bactericidal and fungicidal agents suitable for inclusign|i Hll drops are
phenyl mer cQ@/3M36rate or acetate (0.002%, benzal koni uﬁﬂ!ﬂ?o(g g}s (0.01%
and chl orhexi di ne acetate (0.01% . Suitable solvents for the preparation of
an oi ly sol uédn@itiohd) CTHeskEorg ITye2@Yr0dine kihdse dédeptoeiihibitamn voll benfiutpitpiny | ene

glycol . Cor'rp?lug%ckm% oI’ ean&ﬁggfuc cor'ﬁﬁ%e??ofqgime QisadsEligdds parenteral ly, that is-

by intravenouds aneous | nt ranasal i ntrarectal,
i ntravagi nal or ThﬁPtt‘Flap@F‘FetS%Ym%ﬂm‘ii@ﬂﬁ?%ﬁ"ﬁ’(‘feﬁ‘t“%ﬁ vappRlaterGiRAPPIOREYEs and
i ntranmuscul a&ngidgﬁﬁeslsoﬁs usB@ h&bih @chldes bt kot Sifitad tcomséu:ses whitlearal | y preferred.

Appr opr i osa for for. 20 s t repared b
convent i g%al o] 'l": s A S LT ocu?ldﬂ%mre% %‘ﬂ] ﬁ% c%ﬁstg bg Y
admi ni st er edartx}ogpnﬁsal a3 lFSefihhel’Glnal!Chl@S thyt ﬁ‘%t’lf’&ﬁﬁﬁ%ﬁm%ﬁ? %?‘&lllml nhal ati on
adm ni st r?t :c Qﬁml{éaaéagweadeepxdﬁﬁwen wth ABcopanyne tissaciprolifesdtionatsucnas such  as
an aeroso ornul.ati on or net be repared b
convent i onal *FEEARFYGE: me'f%“ﬁ’l a&hrﬁ% gs%§§sxg (’aalklﬁe;oSc élf_ﬁaypal SO bg used
topically in. thqurla@mqﬁlwd% Oﬁﬁc%ﬁleﬂfh}lle%& @fB‘FCG‘i“B‘éH'Q§° 2 ®xacer bat ed
by exces g Veinedaily\GBRicesteirgdifen AIDproRABEeTronT imuch tpmatodssthg&gonul a (1)

are adm ni st eraggog'w‘flglpé%fefé%l ka‘hnﬁ Mou?@Puf F&Q Rbde p@f&%bl&%ﬁpt or activity

such that it . Some case to
subnor nal Ie%‘zﬂ“§05§%£tas‘5ln§ Zhedailyparcatemt dW&/@ﬂ“TH@‘SF?@&?@%‘t%’(e Chronic

di seases whi ghubba\ed m@kg PRl by iveight, peeferalgle fiom abougiuheraboetr3® vari ous
ocul ar neovasy arh%%ﬁ@g%fer&yﬂmﬂ%wt%%%%&h eé,lgkﬁp[%laxﬂ Pficamcul ar

degeneratlon her ases whi exces Aave or. i ncreased

prol i f er &% i ofosege regimep y5H prefarahlpboyfrem Ol 1B tngSv% admppistered,ene e four,
at hroscl er osxarﬁferﬂﬂ;dm‘o&rrmmxméstdmyt Thie dailg GnHAGNO] AGASEgMERIWIB00/ 31791

E?PF: : iyolnf] Pﬁeﬂ%}l)pbekf ggcfuﬁp ??ﬂ% & 'agtﬂﬁq nﬂﬁlg Qﬁy pRbPiitses Wi Il be of

nent of {hese disease
states. The reéﬁsnmé%wsspﬁﬁéﬂbm tﬁ'ﬁﬂ?'@&s‘%"&i’f“@ﬂl H‘F"é‘PQH“GﬁP‘%ﬂ“ scul ature
i nappropri at edivadi@l Ogegee st 5 comgound efiFdrauii (B or aphardessutibally aaceptableni t ed t o,

i seases i e il Eor iR uBEREh AR D NalE TR BLOTRE uR b Ringl] seases. The

term "inappropria angi ogenesi as, used herejn includes Hut not limted
to, di seases !TG#¢d: thefpmn. reuieandsite of adminisiratinnand the pasiieuiar pPRUGIEREIGE | 1,
acconpanyi ngtreitad; ded thasut eptmtinmcan bel déteraneddhyconentional teabriquesnBt ast asi s,

arthritis, p%ﬁh@éb&ﬁ%@m@hﬁ ﬁésisinpﬁ)tﬁemma:r}:ﬁégptmeaﬂgem use di scl osed

herein for the ¢o ai.l y oral dosage regi nen
wi || pref er agF3mpg, Wdﬁ?&‘ﬁ'&‘iﬂ°ﬁd°fest?faé’86’tﬁf’“‘§]d° é?

25  pharmaceutically acceptable salt thereof given per day for a as defined number of
days, can be ascertained by those skilled in the art using conventional course of

treatment determination tests.

PHARMACOLOGICAL TEST METHODS

30 A. Measurement of Tie2 kinase activity

A partial cDNA clone for the Tie2 receptor was used to make protein for Tie

kinase studies. In order to generate the primary screening assay, a baculovirus
expressed GST fusion for Tie2 kinase domain was constructed and expressed using
the commercial vector pAcGl (Pharmingen).

35 This final construct was transfected into Baculovirus and soluble GST fusion
products used in the screening assay. Prior work had demonstrated the use of a
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total body wei ght preferably fromabout 0.2 to 30 ng/ kg, nore preferably
from about O. to 15ng. The daily parenteral dosage reginen will be

f rom about Wﬂl’”g’g about 80 ng/kg of total body weight, FCAUSPUHL from
about 0.2 to about 30 ng/kg, and nore preferably fromabout 0.5 ng to
15m&/ kg. The wdailbyirdserpessed GSTdosaRr ﬂﬁ@iuﬁaamzlldinape ddreaiabd serdee féor om 0. 1 Ny

The dai Iy i niAPa s Araaeaifis il o1 inE RUEPRYodtO (20972105, 08P 701

mg/ kg to about 1 ng/kg per day. It will also be recognized by one of skill
in the art tEBie2 kimasogdtivitplassgycTHel Tis2 ldtidle a@biity agpapvas typidally dindh oskosages of
a conpound of I h ¥e 3556 LA 0E1a7 |t thereof
will be dcegt eroglaﬁcﬁyg&cghédﬁf?lﬁor“g ?rill extéllrilc%hg(l‘)‘# F hegggndl !tnlﬁ onQ:Bgll?sn

treated, the &“FﬁPhPiﬂ.l}P’éﬂaé‘ﬁﬂﬂéﬁlP@“(ﬁsaé{dm nistration, and the partl cul ar
pati ent bei ngMatefisigt ed, and that such optinuns can be determ ned by

conventi onal ?tqu{ﬁﬁcﬁl e of; i1l in
the art that %ﬁmmu?fgﬁ@lmﬂcigu@gfe{.%fﬁég?gZ?h\ent ‘@l pzt@eo‘%% doses of
a conpound ofDP rrul a (1) or a 25 pharnaceuti caIIy accept abl e salt t her eof

gi ven perl(ﬁayGirﬁﬂha§3mTG€(ftism§ﬁﬂhﬂr&hﬁfun£ﬁf 0.8ayi/melln be ascertai ned by those
skllledlnth treatment determ nation
tests. PHARI\/A @bm%éggﬁhd%gﬂﬁgﬂ&ﬁﬁ%gsurenent of Tie2 kinase
activity A parashalate(oavell. palystysspe mirsopfate with plastin ssintiflaer cested ellspake
protein for TrepCoéhiasieroplalicifillation cotiiter) t 0 generate the prinmary screening
assay, a bacup@ulfhs. expressed GST fusion for Tie2 kinase domain was
constructed 4a pr essed using the conmercial vector pAcG@ (Pharm ngen).

35 This flhal TeBRadnybatosshaker pathadiuss teaperamirog® H-ovi rus and sol ubl e GST
fusion produadd2®siad 3K kikdse beffdr perweélDtoalissElyshpltd or wor k had denonstrat ed

the use of a Ad@%OMldfllPr @?@JE ?ﬁ%&éﬁ%@éﬁ&?%m B! Qa'édr@glcglﬁgressed

GST fusion f.or n to screen

t ar get/ si gnal PRMAGIstcks: @61-gphang et al ., Oncogene 11:2097-2103, 1995).

Ti eZ ki nase aAﬂd%thﬁ&ﬁayfgaﬁhﬁmpeQrkhmﬂﬁﬁiATPbHquu assay was typically
run in on?bS '?(ttal%oWéxs?ﬁ%f’“ bed as follows. Mnor variations in the assay
give simlar resul Aut ophos horyI ation flashplate assay Material s:

Ki nase buf f er CRYeF Wit tapspasentpqlyesterhlm.pbyz 0, 100 M Nadl, 12 nM MyCl 2, 1 niM
DTT). 10 Gamminmc@Bp:AB0°C fs 't hyur inshhked oo dedired tindd. 5- 1 uGi / el | )

Take Flashplate out of the shaker, wash five times (for example, with 300 ul of 10
uM ATP in 1X PBS per well).
25 Read plate on TopCount or other counting instrument. Results are calculated as %
inhibition
and IC50, using normal calculation methods.
Representative compounds of Formula (I), Example | was found to be active
in the assay, having an IC50 of < 1 uM. |
30
2. Fluorescence Polarization for Tie 2 Kinase
Final Assay conditions:
50 mM HEPES pH 7.5
2% DMSO (when screening compounds)
35 250 uM ATP
2 mM MgCl,
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ATP ( final 30 uM or other desired concentration ) Flashplate ( 96-well,
pol ystyrene mcroplate with plastic scintillator coated. wells) TopCount (
m cropl at guesaaisngss! | ati on counter) Procedures: 15 Turn poar/ssmisimi or shaker
and adj ust tenperature to 309 C. Add 20 ul of 3X kinase buffer per well to

the Fl ashpl ate Adgnv@8tp! of protein per well except for background.
Conpounds added, mhc in DMBO stocks, at 1-2 ul.' Add 20 ul mxture - !
of gamma 33p- ATFO (Belals! P per well. 20 Total volune is 60 ul. Cover :-

wi t h transpar entlOpM peptitiesubkirdten | ncubate at 30C for two hours in shaker,

or desired tine. T@A@tglmmgagg‘e a&ggyatghﬁ}%%gg??@\rl\m }A?Shzgi \égagi gFZt <(af 8:1

exanpl e, of 10 uMATP in
TopCount5 orlgeﬁpa“eg“béﬁﬁﬁtl ng instrument. Results are calculated as %
i nhi biti on and IREBUKYBEWR3ORDr mal cal cul ati on net hods. Representative
conmpounds of FOVMW@'P(A Eggay;’%f was found to be active in the assay,

havi ng an | C50 8\{1 ﬁ M Iﬁresce&cg Pol ari zation for Tie 2 Kinase
Final Assay condfl#ke PHAR S 0%6 DMBO (when screeni ng
conpounds) 35 ﬁﬁthmMummﬁlm 22 WO 01137835 PCTI US00131791 1 nmM

DIT 50 M fifet0 UM pept| de substrate activated tie 2 kinase * see

acti vatl on prot cg %el ow 5 Peptide Substrate: RFWKYEFWR-OH MW (TFA salt)

= 1873 Da Make & PHe7-3t ock and store at -20C. Dilute to 100 uM
just prior to u§GOmMNaCI :

450 uM NaVanidate
18 mM MgCl,
15 100 mM DTT _
Can be made up ahead of time and stored in aliquots at -20°C.
ATP stock:
Make a 25 mM ATP stock and store in aliquots at -20°C until needed.
Dilute to 2.5 mM prior to use.
20  Procedure:
For a 50 ul reaction add the following to each well of a 96-well black half-area
plate (Costar, cat# 3694)
5 ul of compound in 20% DMSO
5 ul 9X kinase buffer.
5ul 2.5 mM ATP.
5 ul 100 uM peptide substrate.
25 ul PTK detection mix (Panvera, P-2652, 50ml - UK distributor is Cambndgc
Bioscience)

25

kW

6. 5 ul activated tie 2 kinase (protocol below) diluted in 1X buffer to initiate the
30 - reaction.
7. Read polarization on an FP instrument cycling for 30-50 minutes in accordance
with enzyme activity.

Representative compounds of Formula (I), Example 1 was found to be active |
in this fluorescence assay, having an IC50 of < | uM.
35
Activation of Tie 2 Kinase Protocol:




10 9X Ki nase buffer: - 450 mM HEPES pH 7.5 900 nmM NaCl 450 uM NaVani dat e
18 mM MgCl 2 15 100nVDTT Can be made up ahead of tinme and stored in

al i qui ots yibor#@$s IS ATP stock: Make a 25 nM ATP st ockRERFRIe in
aliquots at -20C until needed. Dilute to 2.5 mMprior to use. 20

Elr ocEdﬁrFf a1 BuldS cldndliRaet i on add the followng to each well of a 96-well
ac a are r, cat# 3694) 1. 5 ul of conpound in 20% DVSO
i.i 2. 5 ul iiﬁ%@%@?ﬁ? 25 3. 5 ul 2.5 mM ATP. 4. WE ul 100 uM
peptide substrd2enMMgQh ul PTK detection mx (Panvera, P-2652, 50nil- UK
distributor is %WI Bi oscience) 6. 5 ul activated tie 2 kinase
(protocol belo in I X buffer to initiate the I 30 reaction. 7.
Read pol &ri zati rF%NaXﬁmﬁl‘el nstrument cycling for 30-50 nminutes in
accordance J'1 1mMBTENzyne activity. Representative conpounds of Fornul a

(1), Exanple | j@spagpd to be active in this fluorescence assay, having
an 1C50 of < | uM 35 Activation of Tie 2 Kinase Protocol: ~Il -23

,, 11,111 ! |Brpeedtie || WD 0157835 PCTI US00/ 31791 Fi nal Buffer Conditions:
20 mM Tri s- HO Inphbafe 5 uM tie 2 kinase in the 300 uM ATP and the buffering conditions

10 described above.

2. Allow to incubate at 27°C for 2 hours.

3. Add 2.5 ml reaction to a NAP-25 desalting column (Pharmacia Biotech cat. no.
17-0852-02) pre-equilibrated in 20 mM Tris-HC1 pH 7.5, 100 mM NaCl, to
separate the ATP from the enzyme.

15 4. FElute the enzyme with 5.0 ml 20 mM Tris-HCI1 pH 7.5, 100 mM NaCl,; the
protein concentration should be 2.5 uM at this point.

5. Aliquot out the enzyme and store at —80°C as soon as possible.

B. Measurement of Tie2 receptor signal transduction - a cellular assay
20 HEL cells (ATCC # TIB180) are cultured at between 1 and 5x10° ml in
RPMI-1640 medium supplemented with 2 mM glutamine and 10% FBS as a
suspension culture. Sixteen to thirty-six hours prior to an experiment, the necessary
number of cells are passaged into 0.5% FBS/RPMI medium. On the day of an
experiment, cells are harvested and resuspended at a density of 0.5 - 1.0 x107 cells
25 mlin 0.5% FBS RPMI and seeded at 2-3 ml/well in six well plates.
Alternatively, Human Umbilical Vein Endothelial Cells (HUVECs)
(Clonetics — Walkersville, MD) may be used for the assay. HUVECSs between
passages 2 and 12, are plated at 2 x10° and 1 x 108 cells per well in a six well plate
in supplemented EGM (Clonetics). After 24 hours the media is changed to EBM
30 containing 3% BSA (Clonetics), and the cells are cuitured overnight and used for
. assay the following day.
Cells are treated with inhibitory compounds at appropriate concentrations for
30-45 minutes. The contents of the wells are mixed briefly on a rocker (approx. 30
seconds) and then incubated at 37°C. The cells are then treated with a source of

35 native ligand, such as serum or fibroblast conditioned medium for 10 minutes

.24 -



12 MM Mg 2 100 MM NaCl 5 20 uM NaVani date 1nmVDTT 300 uM ATP Procedure
1. Incubate 5 uMtie 2 kinase in the 300 uM ATP and the buffering

condi ti onsWODO3MW¥scri bed above. 2. Allow to incubate at PER@SPEIIIA hours. 3.
Add 2.5 nl reaction to a NAP-25 desalting colum (Pharmacia Biotech cat.

no. | 17-0852-02) 06l b4 BE Al oM B it St n e 90 M N2 10

separate the ATP 5.0 M 20 nM
Tris-HC pHeplsare E%ewmwedﬂmwwﬁ ef ¢ f@Bﬁerér‘.xSF‘étﬁ %ﬁat%%l d be 2.5 uM
at this poi rshmpls bufied (@nvixkogehlt- Jatlsbaé, @A) haraspeiisiontis aénicaldGorSpsign as

ossi bl e. B 5] e . a cellular.
besay 29 8t SRR TR 80 el 0 e RhO bR bl SROOHEL KD - 8Os
in RPM 164%?39‘98}5&?{%'&5@ Hestemddottipg ndzetertion Rt aRAnHPhaspho-0e% FBS as a
suspensi on atilibadycas dotaile®bdlow QHArloiw, EY afid KarepDIPs, ftibodied -0A dab@uesr | nent, the

necessary YRS cBla Sl Bolof BRRIAT LTS, Qo 19RY TRMY pFpUm O Lhe

day of an and resus a density of
0.5 - 1.0 xivateeéq g on3 7% SRS {polyserApgidrmEr Td'ﬁcselsléétfédraaﬂt eredgom /wel | in

six well pl afteelluléddetos PVOIH ticthtyanekdd e thd mandfhatader'sviasttucmadbi Westaln Cel | s
(HUVEGs)q (W&hagtics - Walkersville, M) may be used for the assay. HUVECs
bet ween passag 2 2 and 12, are gl ated at 2 x 105 and | x 106 cells per

wel | in a six welthe ploase washed wish PBSO05&betwaon(20 39 thep blockedawitr 24 hour s
the nmedi a | 3% BAAYPBS/TovetBidr 3 BowraniodintemperattweBIhe bldiware thie $gcnbaaedl t he cel | s

are oul tur ed Ve LNl ARG ISP, LRloo IAIGRE pEANLAY BRI Co1 | o 2re

ﬁf priate concentratlons for 30-45
i nut es. Thé‘"’(‘?ﬁhf‘ﬁﬁt@“bfn’t‘?ﬂ’éﬂtwﬁp?‘bwﬁﬁh imevBh PEPTNEA ff SBiREs  (appr ox.

30 secands)eachn helbio is incubaet edthah ami-fiousBERP ebiljsgany eechriary dntiaiyed Wi th a

source of 3 % Iti,oned medi um
for 10 m nu?&a{s&gtdhgtgo % W@@%@f@%‘*‘%‘j Bg&?}&'ﬁe engmd 'Ithlfo m nut e
i ncubat i on P&tioUeshebin B Ewees, Slimesiar o minttes caqh, Afterthelastpvasty ghe o5t ed and
the nedia i dlaténdeveldped bhitke EEL nztidd €Aingshain) or someequivaleny  sanpl e buffer
(I'nvitrogen - CayipBadensitmete OSeraphitd pRopra (.8 IRMRQaati e MbREula PUl Ses
20 Dynamics), each blot is scanned. The Tie-2 band is isolated and "boxed out" for
each lane. The pixel volume or comparable measure for each sample is analyzed.

Also, an appropriate background region of the same dimensions is determined for
each sample. After adjusting for background, phosphorylation is expressed as the
ratio of phosphotyrosine staining, relative to the untreated control.

25
Angiogenesis in vivo Model
Measurement of angiogenesis in vive - Murine air pouch granuloma model:

Described below a model of inflammatory angiogenesis used to show that

inhibition of Tie2 will stop the tissue destruction of excessive or inappropriate

30 proliferation of blood vessels. The murine airpouch granuloma model of chronic
inflammation (Kimura et al., 1985, J. Pharmacobio-Dyn., 8:393-400; Colville-Nash
et al.,1995, J. Pharm. and Exp. Ther., 274:1463-1472) whose disclosure is
incorporated herein by reference in its entirety, is characterized by inflammatory cefl
influx, fibrous tissue proliferation and intense angiogenesis. It is representative of

35 inflammatory angiogenesis and demonstrates that the angiogenic component can be
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at a mediumsetting and returned to ice. The phosphoryl ation state of the
Tie2 5 receptor is determ ned Western blotting and detection by an

anti - phospkooi3?es anti body, as detail ed bel ow (Harl ow, ¥T/UsSaws178tane, D. P.,
Anti bodies - A Laboratory Manual, Cold Spring Harbor Laboratory Press: New

Yor k, 1988. ' I he. N pol yacryl am de
gel . The gel% “af'_;suyf[?%’ah Igﬁé‘flzétﬁ‘r?glgwe%ﬁ%&y%%??é@gﬁq%f%gg agc{/&g% menbr ane as
per the nantfdiionygagiossnesissan braccenisly quantjiated by a vasrplapeasting methodrhe bl ots are
}Nas hedhvvi th PBS Iﬂayoﬁ%ic’ﬁﬁrﬂ\&%&h&&eaﬂﬁn% Aenarl (BoRedns)ighti(596%r Bhet PESI Tvve/en
for 1 hour - t.s. . ' ith | ug/m
anti-phosph_-]iclrvggngm%lﬁgl‘ggtmgl"%1@%i %%Eﬁ’?%é%é@g%hg%&&% db%@;%%g&fm#men for 1
hour. The blissee psing ;2ig preMlice are¢ gHosvedita BCOBS/ TWeen for 5 ninutes 15 each.
The El o; _ : s !nCL[hﬁ]ﬁ(EdﬁWir@ag’kﬂ]ﬁi&&thetfi@&ﬁ?ngmrﬁ@ﬂrbﬂﬁfaﬁ)pm@/_I_ nda][y agt ihbody
at the dilugi t nuf act urer .. en for our .
The bl ot é“%ﬁds%g‘g‘:%gﬁg%%ggﬁ%‘ﬁp ‘%ﬁﬁnﬁ%§°‘§"g?‘g§dj&l’%‘wg§ oL After the

| ast WlashJ,[ fhrzgzgs:%m@dafvmga@u@yf% g@amétﬂbeaozwh%s;dmnnorqj soge

equi val ent .. giaihifp&Rlof Bay defé i Btu@gveieh the asimalsmageQuant -

Wbl ecul 20 DAL 3 o BASH bl bl 80 RO A TRedRAGHG |5 | SOl ot e
and "boxed lt for € gomwomnd in Grgm I'Xel” votune™ or “conpar abt'e neasure for
each sanpl e(Sigma §&/LpyisgMo.)/remephgnEL(Siamas 81 howispdeR gebemd0f1880ber of t he
sane di Nenséhérappioptlatt EHItIBCThd Himale afhlls®EPiotrecobt Aid AR ubkehkeng f OF

background,%#g%ﬁgggf&gn%ég&eiaﬁigg%r SSf en%$o;39§st é&&i o of phosphotyrosine

staining, r e unt contro narogenesis in vivo Mdel
Measur enent of aPR)SdgARiEials arqydaspd eccordipgrtp sehedule. pouch granul onma nodel :

De?]c[) i besl bel owanmﬁekheqﬁlimﬂiheammeymgma@gm _bﬁa?&e@laﬁ&sﬁbow t hat

I nhibition T ' e tissu e cli-on, of cessiye or

| nappropri a?%d%gdipflg# %lé’ﬁg?@%ﬂ(gfmﬁoo'ggl)Wésﬁs‘g## #E%’gﬁ'ﬁ'ﬁ(vﬁ%azl pouch

granul oma nisderindv. Wirctien of a CamineRadi(1 %) (Sigmay Sk LonisaMo,) / polgtin J.

Phar nacobi o¢5)(Signfa, SOBowts) Mo.Sedlution| Thélasithalseire thbn sacdifiddd bydethdthar m  and

Exp. Ther ., a&l 6 dififiedd S@enttlO3Padtl D ASUE GribPio 1SRRG RYGI Nerein by
reference in1ts entirety, IS charactéerizée By i ammatory cell influx,
fibrous2Qi s&@RIBMBIILEr ati on and i ntense angi ogenesis. It is representative

of 35 i nfl amrat OWlierathg igtgielafiiSrefidtledie 50MS gHedaf8 tHeh diied Foe 3@ag 0geni C
conponent cabihd rawelgtidt® THEGR LR afelr biads g St or AOGRCO1 091 cal ly
nodul at ed | ndepencrén Fy of “granuloma gr oXﬁ'n and sr2es an- > additi on,
angi ogenesi BhasehpteRutler pH 7} con{pining kA U?‘a{' aipnin Sigrad Sy lauiseMoiand met hod.
0.33g/L-1 N-acetyl-1-Cysteine (Sigma, St. Louis, Mo.) at 57°C for 3 days. After 3
25  days digestion the carmine red is solublized by the addition of 0.1ml SmM NaOH.
Samples are centrifuged and then filtered using 0.2 um acrodiscs. The carmine
content is then determined against a carmine red standard curve (0.5 to 2 mg/ml)
generated in extracted tissue from non carmine treated animals and read at 490nm.
Sample and standard values are determined typically using DeltaSoft Elisa analysis
30 software (Biometallit_:s Inc., Princeton, NJ). The carmine content is then used to
determine the vascular indexes for the various treatments, vascular index being the
mg carmine dye/ gm dry tissue.
The effect of compounds on vascular density was typically measured for 6
days after induction of the granuloma. This time point has been determined to be at
35  or near the peak of angiogenesis. As a positive control medroxyprogesterone, an
angiostatic steroid (Gross er al., 1981, Proc. Natl. Acad. Sci. USA, 78:1176-1180), .
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Day 1, mce are anesthetized using Aerrane (isoflurane) gas (5% or other
approved nmet hods, after which 3ms of air is injected intg the dorsal
subcut aneoNO MBS 55 e s ng a 279 needle. Mce are all obEHU W3 B over . Day
0, mce are again anesthetized using Aerrane or other approved nethods,
once anest haiticsedis€losuid is@kreby entdeBratadyl refeencedinus antireyi whs @iliked.v/ v crot on
oL b qon) el ol il %Drggmp&%daae@mpma@ym iis B8, ani mal s al so_begi n

their dosin

endent on s t he ani nal s
10 typicall P‘B@W&?&e@émfﬁeﬁ . sma logpangize 3s FRSPW? LLA@Q 8’5@8% ani de( DVA)

(Sigma, St. Louis, M.)/Crenephor El (Sigma, St. Louis, sal i ne
(10/10/8Q) of 0i epl is PRALCPHIyNE Vehicle. The aninals are aI I owed to
recover and ng . is perforned on the aninmals in the

absence of dYleapupementof apgiggenesisin viyg rMi“é"gélr'é“’ sed according to schedul e.
15 On Day 6. Aﬁ@og‘eﬂesﬁﬁk sodéled ﬁgﬂvmb;amwmgmtaxmdewlare'namm'gdhbmeathﬁmuI ar cast

! s made (Ki aet}l?d% for aﬂ!?rg)%mat]e}f &1@ r‘&gﬁ Qllﬂ#l &e%ﬂ\rloy réﬂi@a

i nvol ves a | 1on_0 Red (Sl gna, St.
Louis, Mb.) tpqgatmm ﬁnguwn)c lr(»swgmf t sgel (Bigagoae.Lyg- 3l 26‘18&9!% °fThe ani mal s
are thenuﬁacmﬂimﬁxeﬁqbynglegdaadm bydassl ShimemtohE&uIa’\éijdEuﬂ Med. at 40C for 2

hours prior {8% 14991§9%ﬁ0\é§rieﬂgf (#{di %grg{dﬁgg# Qﬁ%t%dl§§H@Ma¥%@[®t he granul oma

is renmoved i s at %C and rewei ghed.
The dried tl@ﬁien'l]%d?ﬁs@ﬂol%ﬁd&éé’tl\éﬁ) 519 26! QW tsmesrairess ntibpdies¥fat e buffer pH
7.0 cont ai ni a@wh2nglopdic dgepa primixédSiviginthe g&, suchohat they b npt constitut®. 33g / L-1

N-acetyl -1 - i After 3 25
days o gest a2 ot m‘aﬁémfﬁg"?&*‘uﬁ@‘ A g@%’fﬁ%&ﬁjﬁiﬁ% 0. 15

NaCH.  Skhpl Walﬁ@feé&ﬁmlquﬂljé\ﬁa‘ﬁ&ﬁi@tbﬂé'ﬁ‘ OYIPISEIR Bl acr odi scs.
The carm ne ctﬁlmatsgﬁﬁgessAt bleysmdgtoermmpeatuagmemnxdd\weigw“pldbdomsmdar d

curve (0.5 t é(me}uve ganﬁﬁg%%ﬂch&r@gﬁl?e@x%ﬁétﬁ%eféc@i%&@ﬂ carm ne

treated ani nma S and read”at

det er ni ned t SAFIROHNGS,OrGERtR)S adainigiersd s %WE dgﬁﬁ‘f ﬁafgﬁ r8% §¥)sl‘ h%g'?'ggr ©

( Bi onet al | i care bagificedPanidnbelamigell®Iplugs Thmverad. nAnglomnslemqua@ﬁ%tﬁéW used to

determ ng,t h&‘n ﬁ] %@ﬁeéﬁdg IeH{ ofmegelf@i me%tﬂoa%mmmxﬁ(bmm,ar i ndex
bei ng t he

The effect of .c nds on
vascul ar den%‘}dt"y“%é { Eﬁcgﬁﬂq\(’ ﬂ?%éfé}?‘éffe‘?&epém‘&& om My %r{;ﬁd’uctlon of the’
granul oma. Télls; mtmfmxpialhamoglamnlamlasulﬂiemeglﬂblndc&ptﬁm 412:585 or near the

peak of angi pge t %rﬁ mlspﬂﬁj)tdr\f)?smg&h ORAR AN DIcASEser Wite, an
sterol

angi ostatic 981, Proc Nat Acad. Sci. USA,
78:1176- 1180539315‘2’6“%56&?%?%‘3’0%/ US00/ 31791 whose disclosure is hereby
i ncorpor2sed by reference in its entirety, was utilized.

SYNTHETIC CHEMISTRY

The invention will now be described by reference to the following examples
which are merely illustrative and are not to be construed as a limitation of the scope
of the present invention. All temperatures are given in degrees centigrade, all

30 ‘solvents are highest available purity and all reactions run under anhydrous
conditions in an argon atmosphere unless otherwise indicated.

In the Examples, all témperatures are in degrees Centigrade (°C). Mass
spectra were performed upon a VG Zab mass spectrometer using fast atom
bombardment, unless otherwise indicated. 1H-NMR (hereinafter "NMR") spectra

35  were recorded at 250 MHz using a Bruker AM 250 or Am 400 spectrometer. -
Multiplicities indicated are: s=singlet, d=doublet, t=triplet, qg=quartet, m=multiplet
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This control denonstrated a maxi mum reduction of 50%in this nodel.

Medr oxypr ogest erone had no effect on granul oma size as neasured by dry

wei ght. 5 mlg%glesi s Mobdel - in vivo Measurenent of angCowsewsiis in Vvivo
- Matrigel nodel: Angiogenesis is nodeled in-vivo by placing an

extra-cel | u':%'ab daés?%l'oadlgpgﬂﬁatsgt Fﬁﬁatﬁ@sﬂuﬁted%olﬁﬁb’ﬁ%q ificateR O X1 Mately

one week, several neasures to angltate angi ogeni c
i nvasi on of R"ﬂ@"@%‘} of(asnalﬂbwevalsm qfireagant relppVetP RFRIMCIPEE 48R tn | apmat or y
Angi ogenesi s by |Rshlchidriatgkaphy &ru bvdrdertinSilicy gel 60 (230x00Mesh). 186: 147,
1997.). Briefly, reduced growth factor, endotoxin free Matrigel (r)
(Becton-Di cki nson, Bedford, MA) is a gel at |low tenperatures. Antibodies or
known angl ogeni ¢ agents are m xed w gel such that t hey do not
constitute (Zorg 2 ki : gthyl-or ol der, C57
femal e m ce e &9&%%1&%5% ﬂ:P Pt of the Nhtrlgel(r) by dorsa
subcut aneous%‘@n—r‘#rmug%\ | ed syringes. At physi ol ogi cal
tenperature, the liquid Mtrigel (§) ram dly forms a solid and cohesive.
gel. During the course of the expe€ ; ice receive test conpounds or
controls adm ni stered as descri beg~s 3§§r si x days, the mce are
sacrificed and the Matrigel (r) plLug recover 9 Angi ogenesis is quantitated
by 20 anal yzi ng the henogl obin ent of tHe 8&' by the nethod of Drabkin
(Drabkin, DL and Austin,JH Spett¥Yophotonetric Studies R Preparations from
\éh/as heil 12I 00da) %&tﬁox fﬂab!hylén@llc%ofﬁi&%ﬁqmn&tmﬁ-wukﬁbﬁﬁﬁmbObl n. J Biol
em t t ntitating
bl ood vegsel Wi t hE %ﬂgﬁisg%"t%ﬂﬁ?ﬁt o’%‘a@g%'gra%lgégfg oVe. érg g@ﬁTE@T‘?@@CHEM STRY
The i nvent i omolgs Khergip afteye mbé,dmrbﬂm (2%8 milkilitess (hereinpBert '@l Okl ng exanpl es
V\?l cE are rrer:ﬁl“}i) , 0.2inbB id &thi¥RnRiEnS(130MDIwdsRodled &0TCStand eldwisthidnki M tat i on
of the scope,0f,! esent,.inventi.o e given in
degr ees centllbkr)%ld (Q%SF'F)% add dv‘é?ﬁ" Wh'&' thﬁ‘QJﬂHEe“gqn@egérg%P%gﬁ\eﬁﬁurl ty and all
reactions r uhOm‘Pmia“Saﬁﬁly@Hcchaél W@Gm}‘i)‘tqd@né C‘P'Hlna?fi avgwta?%sqﬂn@ra@ranl ess
ot her wi se5i nebrapéued hohﬂ(héxlaﬁmﬁxxamlae%malpbuﬁ wrmah@ctymemsmaﬁ@ in degrees

Centi grade ( E%dm(h@or*dg é? ngc r%%m\é@:’{gaﬁp e:d()':lliqE ml JtBPC Wi SHS’J&&%&ES S

spectronet er “Using erw se 1 ndicated. |
H NVR ( her ei m@mwwmuzspé‘ées@nmmwwnwwp@e@tae reslge W% usi ng a
Bruker AM 259arﬁﬁo:{esmbéﬁ£ée§ BRRFHBHME and Murmb@ bbtasstuneéarwﬂtec‘satuadn are:

S aket TSR b P B R wl TRLAG bra V0 0115735
sat ur at ed0 somagresinm adphates ﬁ@q@@gndt deacentrated at reduced pressure to give the title
compound (9.65g, 73%) as a brown solid; MS(ES) m/e 246 [M+H]".
b) 4-t-Butyldimethylsiloxymethylpyridine
4-Pyridylcarbinol (8.5g, 0.08mol) was dissolved in a 9:1 mixture of N,N-
dimethylfonnan\idc and dichloromethane (150mL). t-Butyldimethylsilylchloride
25 (13g, 0.09mol) and imidazole (6.4g, 0.09mol) were added and the solution was

stirred for 12 hours at room temperature. The reaction mixture was concentrated at
* reduced pressure and the residue was partitioned between ethyl acetate and water.
The organic layer was separated, dried over anhydrous magnesium sulphate, filtered
and concentrated at reduced pressure to give the title compound (17.4g, 92%) as a
30 colorless oil; MS(ES) m/e 244 [M+H]*.
¢) 1-(t-Butyl-dimethylsiloxy)-2-(6-methoxy-naphthalen-2-yl)-1-pyridin-4-yl-ethan-
2-one
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proportion of a nolar equivalent of reagent relative to the principal
reactant. Flash chromatography is run over Merck Silica gel 60 (230 - 400
mesh). Svixemass | (2-(4-(6-net hoxynapt hal en-2-yl) - 5- pgrivdsosadiy! -

H i m dazol -2-yl)-2-methyl - propyl)-carbamc acid tert-butyl ester NN N/
N \a a) 6-Meth carbo N- et hyl - am de 10
A suspensi on of Ogyagkﬁg yd&o?hgdﬁsoggpg%ﬂ'ﬁ(ggkra'ms r(-zp(rﬁtélxnafter "g"), 0.05
nol es (hereﬁeﬁamﬁﬁwaﬂﬁﬂﬂﬂ-)) at@ﬂ‘éftslﬁd@imﬁm 16129"1815 .0103P®mpB tq her ei naf t er
lrrL\M h " Mgenkdate lalhﬁmvdﬂsopra drfrirxgé mm%m&fb&afz&"t mmﬁ s?lﬁ@érﬂdzlzst 0 0C gnd

sl ow y I on | C e so i on becane
brown and 6!!%43% L}gdl g ﬁ?‘ﬁéﬁgrgﬂo Pandwﬁ%w%ﬁgt&"é'?#rrl ng at
room ter@er@!é@@&‘&eﬁ%i"vﬁ%@mﬁ Glmh@gxyneptbylexilqw%mrbt?xyhhm)lda{ mefioxh point T

met h0;<y met QNerléfhﬂ%mHW@rﬂng (?mhﬁ':ﬁ wab-a8d4. The %mxow@a@mkedxowme i Xt urte g
was stirred a ur u oncentrate
and the resﬁocf‘l’fém\/f/aéoo %‘EEBF‘?F ’@Iegacv{g%ﬂmg M%F’a’néfﬁ“h &Yg@%effg%rat ed

pot assi um candsbnerganis styers were. combined slrigd aver mbxﬁ&usmnmﬁtdpw washed with
bi i ne dri edfigeted armrﬁza)i&rn&htsd Z:Qedﬁégc[lpféssufa Tk phetsmpdund was pelifpadyconcent r at ed

2o |05 e FpisdaPoofly it Melged e 4 SR SPRE MRSy wfe> Sy ﬁ;ﬁféﬁ; Toyridi ne
4-Pyri dyl cafil)b(%&@(lsetw,y-l@l?hlm 3 yb)/aispmdysﬁwlrbdmhzel 19)’ -2rinsthyir e of N, N-
di et hyl forﬁepglyieargﬂﬁcqhamrpmmmane (150mL). t-Butyldinethylsilylchloride

25 (13g, 0.0QWI%?%nd |g]5dq‘6?ég %ﬁ&bag_ﬁlaumd%%rﬁet@ﬂ d and t he sol uti.on

was stirred for RETY |on mxture was

concent r at epropyl)-carbamie aeid prebuylresteniig Guirdon es¢ld deAmcfehepn fed-1198hed bet ween
:tn E%r gﬁ? am, awb)wwg 12mel)qxﬂaﬁhxamlaa¢taé (m,g,aexmaﬁmbschnddﬁ(te-ggcg\éer
pressure tgﬁﬂ{& ?ﬁgﬁi{‘l’mﬂ& %oung{f%?hﬁﬁgn%%% ?ggéﬁhﬁ%%chg Bl ess o | ;
MB(ES) rn/ e(026, p{éhqqflql) The resultmg soluuon was heated at 90 °C overnight, then
1-(t 2Butyl - ébolBdltb P I°s) anNLOH\(/&-SﬂBéMXUemi@thWWRhytir}mg, Phe i di nf 4-yl -eth
an- one o]
dii sopr ylé%uh lﬁé g{a?géaso%?gﬁg%égeé%%gel Q?]eatd( #Hrpg&g% g@r@? &a{{é 0C was

i-u

added n? utﬂ IM+H .um 15. 5mi, 0.039m1) to

Example 2

propylamine

25 o
The product of Example 1 (200 milligrams (hereinafter "mg"), 0.4

millimoles (hereinafter "mmol")) was dissolved in a 1:1 mixture of trifluoroacetic
acid and dichloromethane (SmL) and stirred at room temperature for 4 hours. The
solvents were concentrated at reduced pressure. The crude product was purified by

30 column chromatography to afford the title compound (50 mg, 32%). MS(ES) m/e
373 [M+H]".
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generate lithiumdiisopropylamde in situ. To the cool ed -78C LDA sol ution
was added 4-t-butyl di nmethyl siloxypyridine (7.84 g, 0.035npl1l) and stirring
was conti M@BY3Y8Ior 30 minutes at which tine PCT/US00/31791

6- met hoxynapt hyl ene- 2- car boxyl i ¢ aci d- N-met hoxy- -N-net hyl -am de (5. 51g,
0.023np1) was added. The reaction V\Mual ly allowed to warmto room
‘tenperature. l;l'rQ]r 2 on m‘;(ture ext ract ed h%th acetate and the
organlclay e ot ed-t stotr-sul phat e,
filtered andcEdis d R Thetltle conmpound was
purified by 10 fl ash chr omat ogr ap nd i sol ated as a yellow solid; MS(ES)
me 377 [MtH +. d) (2-(4-(6- rreth Bhihal en- 2-yl') - 5pyr|d|n4yl I
-imdazol -2-yl)-2-methyl - propyl) - O A idtert-butyl ester Acetic
acid (15 mM) was added into a m xt of (2, 2-di net hyl - 3- oxo-

propyl )-carbam c acid ten-butyl ¢ (Y @Qui ndon et alL, J. Am chem Soc.,
1997, 15 119, 9289) (0.26 g, o~ pl ), ammoni um acetate (0.98 g, 12.0
mol ), agd 2-(t

but yl - di rret h asr%l/ tl(‘))>t<1 o)fEﬁanz%e rzng%onmcﬁooﬁnmﬁpﬁré dﬁnetli’ lfoi'_mmf/“rdled| n-4-yl - et ha
none (0.26¢ ovae“ﬁ%ﬁsqulth Wessrl@rseﬁrqutg & mﬂrQ?mm@lh b@moampw C

oyeL ni ght, (hag, %hduﬁd) . Dhelbofition Rds Siindahi m&l téﬂlﬁf:dtut@fothao&@gmgé OndS| ow y
W t stirri Lecl t N an rred to
yield the tit e;rcoas_dﬂu&g%b@%%% ﬁfirfxmg:tf g‘ V\%ﬁ eiite efhe ARUgOu; layer

2- (4- (6- met N JERIERS: dapdextracted w1th additional ethyl acetate the orgamc layers were

2- vl ) - 5-1pyr icdinbinéd \driet o)!e\‘-ahli@dﬂﬁl% @agresitin Sﬁim fi}ttred PG E&iMat@ ab X1CNH, |

25 \o , ~ Tgﬁ:géw FeSs e Ih%lm%: @/a}cl(rgtggto l&ed%rn%r@xlsggﬁﬁ,ﬂ%f 4B the ng"), 0.4

___I

mllinoles erel e bf

trifl uoroac eoma%lmd (élﬁav ’é”’@ﬁﬁéb’%ﬂ%‘t%ﬁe""@@ﬁ_ﬂ) m{pt13{MH4 at room
tenperature for 4 hours. The solvents were concentrated at reduced
pressure. The crude product was purified by 30 col unm chronmat ography to
afford tg title conpound (50 ny, 32% I\/S(ES) me 373 [MtH] is -29- ;111
WO 01137835 PCTI USOQ 31791 Exanpl eExgmple 4

n- Propyl 42- (2(4-65-methboxuaptieainkty 5-pAridin}4- 9= E-irhidi |
H i m dazol - %‘dd]:h-rgethﬁ%;ﬁ%hérﬂfdgpel ) - (3-met hvl sul fanyl - propyl ) - am ne

01\

A solution of the product of Example 2 (15 mg, 0.04 mmol) in a 1:1 mixture

20  of tetrahydrofuran and dichloromethane (2 mL) containing Hunig’s base (9 pL, 0.05
mmol) was treated with methanesulfonyl chloride (4 puL, 0.05mmol) and stirred at
room temperature for 8 hours. The mixture was diluted with water and extracted
with dichloromethane. The aqueous layer was separated and extracted with
additional dichloromethane, the organic layers were combined, dried over anhydrous

25  magnesium sulphate, filtered and concentrated at reduced pressure. The residue was
chromatographed on a Gilson HPLC to give the title compound (8 mg, 44%) as a
yellow solid; MS(ES) m/e. 451 [M+H]*.
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H N I A\ NN 01 5 A solution of Exanple 2 (20ng, 0.05mmmol) in N/ N

di net hyl formam de (2nl) was treated with potassi um carbonate (10ny,

0. 07mol ) awmalos78asonopr opane (9ngy, 0.07mol ). The sol ut POWUSKBIWLI rred at
roomtenperature for 4 hours. The mxture was diluted with water and
extracted with ethyl acetate. The a | ayer was separated and
extracted with addl ti onal et hyI ace%&%ﬁrsh Or ga

conbi ned, dr , h papth 8 s

concent r at edyla2-m gggmmgasmmﬁfona'md resi due was chr onmat ogr aphed on a
Glson HPLC to give the title co nd (3mg, 13% as a yellow solid;
MS(ES+) me. 415 [MH +. 15 Exanpl
(2-(4-(6-net hoxv-napt hal en-2-yl)-5-
H i m dazol - 2-yi ) - 2-net hyl - propel)

thanesu,-i(enamde H I /H I\ N/ O I
A O A solution of the product of mple 2 €15fng. 0.04 nmmol) in a 1: 1
m xture 20 of tetrahydrofuran™anhd”di chl oronet hane (2 nl) containing

Huni g' s base (9 LTheQuD:Qo ipBRid) (9 \WasS 33%W&qﬁegmédktmg1ﬁmsndﬁrmlofchl oride (4

L, 0.05mmol) .and s Q xture was
di I ut ed vvithEm%? %FSQ ng?rgﬁ”b%egﬁ%&y ord%?r'% gé}{r%e ddegdt?g%us | ayer
was separ at eih Exsthplod:r MS(ES nie 605 Ml 't i onal di chl or onet hane, the organic

| ayers were conbi ned, dried over anhydrous 25 nagnesi um sul phate, filtered
and concentrated at reduced pressur g Th6reS| due was chromat ographed on a
Glson HPLC to glvethetltle cONpo ’ 0, 440_ as a yeIIowsolld
VS(ES) mie. 2AZ2L-trifeno-N-(2-(4(6\y yipgthalepIyi)- e eyl-1 2Dk

1.1, 21-trifl uglgq=&5§g.ﬁ@d)&tmaﬁmumﬂ@t hal en- 2 yI) 5-pyri d| n-4-yl -

H i m dazol - 2- yl)-2-nethvl-propyl)-nethanesul fonamide H N -N, 101 F
N
Tk

D@y
ip e
;
Pl

0
The title compound (12 mg, 43%) was prepared starting from the product of
15  Example 2 and 2,2,2-trifluoroethanesulfonyl chloride using the method described in
Example 4; MS(ES) m/e 519 [M+H]".

Example 7
ridin-4-vl-1 H-imidazol-2-

20

The title compound (‘7 mg, 27%) was prepared starting from the product of
Example 2 and propanesulfonyl chioride using the method described in Example 4;
MS(ES) m/e 479 [M+H]".
25
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[>X HOF 5 The title conpound (9 ng, 33% was prepared starting fromthe
product of Exanple 2 and 1, 1, 1 -trifluoronethanesul fonyl chloride using
t he met hoavalesgsasbed in Exanple 4; MS(ES) me 505 [ MrHpeT/Usessipdie 6 10
2.2.2-trifluoro-N(2-(4-(6-nethoxv-napthal en-2-yl)-5-pyridin-4-vl-1Him daz

ol -2- yl)-2-nethyl-propel)-ethanesuyfghpgde 1 /}~HF F\ NSF _ ' O The
title conpo (rl_ 3%  was prepare tart.i f.rom.the product of 15
Exanpl e 2 afd=ora:is(Z ARy Al L-gB-23¢¢ hod

described i methyicpropy-pdipaddS(lifsiamidee 519 [ MFH| +. Exanple 7 (2-(4-(6-nethox

-napthalen-2- |y )-5-pyridin-4-v
| ) - gropanesul fonam de N S O The Y4
starting fromthe product of
t he nmet hod described in Exanpl e 4
01/ 37835 PCT/ US00/ 31791 Exanpl g @

3- Chl or o=N- ( 2- ( 4- ( 6- met hoxv- nagt tfal en- 2-vl ) -5-pvri di n-4-vl -

| Hi mi dagol - 2-yl )rhanuér&inmbhn@ qaﬁg%wmep%@;ﬁwdfmlmaﬂtm ﬂrodtN‘bﬂ \' N N8

A- O 05T f th
product of afezm‘é%’gg@p@p& F'bels gc a?lrés?ﬁ'lsﬁényﬁamg‘ﬁ?%éﬁ% de ugl n(t:jotmhe ©
met hod descrﬁxb@;}gldﬂ MBEShpreS U IMEIES) ne 514 [ M+H] +.

H i m dazol - 2-vl)-2-methyl - 20 prop +}

nmpound (7 mg, 279 was prepared
&Sg[xg,o propanesul fonyl chloride using
I\/S( ES) e 479 [MrH +. 25 -31 WO

Example 9

The title compound (8 mg, 30%) was prepared starting from the product of
Example 2 and butanesulfonyl chloride using the method described in Example 4;
15 MS(ES) m/e 493 {M+H]".

Example 10

20 -

A solution of the product of Example 2 (20 mg, 0.05 mmol) in
dichloromethane (2 mL) containing Hunig’s base (10 gL, 0.07 mmol) was treated
with ethyl isocyanate (6 pL, 0.07 mmol) and stirred at room temperature for 8 hours.
The mixture was diluted with water and extracted with dichloromethane. The

25  aqueous layer was separated and extracted with additional dichloromethane, the
organic layers were combined, dried over anhydrous magnesium sulphate, filtered

-32-



Exanple 9 10 (2-(4-(6-nethoxy-napthal en-2
yl)-5-pvridin-4_yl-IHimdazol -2-yl)-2-nmethyl- propyl)-butanesul fonam de 7
~/ H N BAMOOES7BE title conpound (8 ng, 30% was preparki/gseastdng from
the product of Exanple 2 and butanesul fonyl chloride using the nethod
ileé ﬂ] i lbeg l( 2 NGt eRrdied atkedVRi su%éé mS%sﬁN&whgrcm&asa@h@eana

y
Hi m dazol - é%og'g{ﬁ%ﬁﬁwet ?@{S"gﬁ")mpﬁf"é%e/lllg{ ﬁ'—lsg%;aﬁ-*fyemv S%Odl oMRE ution of
the product oW%rEM*éﬂ (20 nmy, 0.05 mmol) in dichloromethane (2 nl)
containing Hunig's base (10 L, 0.07 nmmol) was treated wth ethyl
i socyanate, (6 L, 0.07 nmol) and sti r#ed ;tllroomterrperature for 8 hours.
The m xture was dil uted vvlth vvater cted with dichl oromet hane. The
25 aqueous | alsEd-Chloroethyha3-((de(6 mmethoxyinapthale
di chl or onet hazlgl,)-zt,h@thxquéﬁméﬁeg ayers wer e conbl ned, dried over anhydrous
magnesi um sul phat e tere -32 YR 01/ 37835 PCT1U800/31791 and
concentrated at reduced pressure. rigsi due was chromat ographed on a
Glson HPLC to give the title corrponl 2*X my, 50% as a yellow solid;

MS(ES) W 444 [M+H +. 5 Exanpl e 1f
napt hal}{a-r’l\-i\c

1-(2-Chl oroethyl)-3-(2-(4-(6-net
ly)-5-pyridin-4-yl-1Himdazol "2 ) - 2- net hyl - propyl) ureaH | ~~N \ NN

_ The title compound (13 mg, 51%) was prepared starting from the product of
10 Example 2 and 3-chloroethyl isocyanate using the method described in Example 10;
MS(ES) m/e 478 [M+H]".

Example 12
15
The title compound (12 mg, 49%) was prepared starting from the product of
Example 2 and n-propyl isocyanate using the method described in Example 10;
MS(ES) m/e 458 [M+H]".
20
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Cl The title conmpound (13 ng, 51% was prepared starting fromthe product
of 10 Exanple 2 and 3-chl oroethyl isocyanate using the nethod described in

Exanpl e 10;wobfi7e$s) me 478 [ MMH Exanple 12 PCT/US00/31791
1- n- Propyl - 3- (2- (4- ( 6- net hoxy- napt hal en-2-yl)-5-pyridin-4-y1l- |

H i m dazol - 2-yl) y urea T The title
conpound (12 ng, ﬁ?"};ﬂ%\ﬁﬁgmﬂ “élﬂ?%’g% Q@Nz}sg romtr}ﬁegf ohuam u19“’fExarrpI e 2
and n- pr opy| Exaends 2 aed &-prepyhigocyhreatenisingabe T@E@@‘i ﬂ%éﬂqun‘“ E—xemplp d010; MB(ES)
Ve 458" [ MrH ms(28) dsas 9+ o .
1- | sopropyl - 3- (2-(4- (6-net hoxv- napt hal en-2-yl )-5-gyridin-4-yl-1Himdazol -2
- ly)-2- nmethvl-Propyl)-urea H I NI \ NN "Q -33 W 01/37835
PCT/ US00/31791 The title conmpound Examplgl4499% was prepared starting from
the product @ferByaNBl(e (2 @REHBzRADNent EATS aam-ulemxﬁxiaezdm_mpd
described i n,Ex ; Exanpl e 14 |
-tert-Butvl - oxy- napt hal en-2-yl ) -5-pyridin-4-vl-|lHimdazol-2
-yl)- 2-nmethyl-propel)-urea | NH AOIl The title conpound (10 ng,
39% was prepared starting from t he% p |o ,0f 10 Exanple 2 and tert- butyI
| socyanate using the nethod descri ™ W 10;

o

~o

The title compound (10 mg, 39%) was prepared starting from the produci of
10 Example 2 and tert-butyl isocyanate using the method described in Example 10;
MS(ES) m/e 472 [M+H]".

15
The title compound (13 mg, 51%) was prepared starting from the product of
Example 2 and methylformy} isocyanate using the method described in Example 4;
MS(ES) m/e 474 [M+H]".
20

Example 16
1-(3.5-Dimethyl-isoxazol-4-y1)-3-(2-(4-(6-methoxv-napthalen-2-yl)-5-pyridin-4-yl-

1H-imidazol-2-yD-2-methyl-propyl)-urea
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MS(ES) mie 472 [ MH] +. Exanple 15 1-Meth

| f ot myl - 3- (2- (4- (6- met hoxy- napt hal en-2-vl)-5-pyridin-4-yl-1Him dazol -2- 15

yl)-2-met woeys7essl ) -urea koo \ o The title corrpound ( 28Tom0030HY9 Was

prepared starting fromthe product of Exanple and met hylfor rryl

Izgogggglt: l]J-ZI ngI‘he u‘?le@grtnpgu%d??ﬂ%rg,'iﬁ% was pr%)égrg? startmb from tgieg oduct of ara [MeH .

1- ( 3. 5- Di nelExemiple 2 anchzatbutyl isbyyagaté @sifgith¢ Gevred Hesribeddp Bxample-19; y| ) - 5- pyri din

-4-vl- | H it el/e 31V (Magret hyl -aropyl)-urea N N N , N -34 WO 01/37835

PCT/ US00/ 31791 The title corrpound (11 ng, 40% was prepared starting from

the product of Exanple 2 and tert-butyl isocyanate using the method

describéd in Exarrple 10;  MS( ES) ME_Z[NHH]+ 5 Exarrple 17

1- n- Propel - B FRogyft3((6-(4p4 b ke

yl)-5-pyridir L m dazol-2yT)-2- net y-propy -thiourea ~H S 10
4P 7 HY=2280%) was prepared starting fromthe product of

Exanpl e 2 and n- propyl t hi oi socyanat e using the nmethod described in Exanpl e

10; WMS(ES) mle 474 [ MH +. Exa

| - n-Butyl -3-(2-(4-(6-nmet hoxv-nap yl)-5-pyres' ' din-4-vl- |

H i m dazol - 2-yl )-2- nethyl - prope aH/ H I \ ro The title conpound

(8 ng, 31% was prepared starti roduct of

10 The title compound (7 mg, 28%) was prepared starting from the product of

Example 2 and n-propyl thioisocyanate using the method described in Example 10;
MS(ES) m/e 474 [M+H]".

15

methyl-propyl)-thiourea

The title compound (8 mg, 31%) was prepared starting from the product of
Example 2 and n-butyl thioisocyanate using the method described in Example 10;
20  MS(ES) m/e 488 [M+H]".
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Is Exanple 2 and n-butyl thioisocyanate using the nethod described in

Exanple 10; 20 MS5(ES) mle 488 [MtH +. - 35 WD 01/37835 PCT/ USOQO 31791

Exanpl e 1@ WX opyl - 3- (2- (4- (6- met hoxy- nant hal en- 2- y|PCTAISAYHMIN- 4- y| -

| Himdazol-2-yl)-2- / / \ NNHam s nethyl-propyl)-thioure a \o / The

title compound (6 ng, 23% was prepane Btarting fromthe product of 5
Lo . .

Beampl ¢ 2 a)f socoliubyl, L oL SOCYANEL SO U 0g. e, I OHifsSEr 190 11

(46 1-2-Vl)-
| - Et hy1- 3-(2-(4-(6-net hoxy- napt genﬁZ-vI)-S-pyridi n-4-vi-1
‘Himdazol -2-yl)-2- 10 net hyl - propyf p-Xhi,oure a H N5 The title conpound
(12mg, 499% was prepared from

pre 2 @ ethyl thioisocyanate using the
met hod descri bed in Exanpl e 1Q-~S5(ESH): e\.AéO [ MFH] +. 15 Exanple 21
1- Met hyl - 3- 3 alen-2-vl)-5-pyridi n-4-vl- |
H i m dazol -2 HWvl -propel )-thioure N / H NS 9

The title compound (6 mg, 23%) was prepared starting from the progu’ct of
5 Example 2 and sec-butyl thioisocyanate using the method described in Example 10;
MS(ES) m/e 488 [M+H]".

Example 20
1-Ethvl-3-(2-(4-(6-methoxy-napthalen-2-y1)-5-pyridin-4-yl- 1 H-imidazol-2-y1)-2-

10  methyl-propyl)-thiourea

\ 7

9

(| H
X
;I i
M

The title compound (12mg, 49%) was prepared from Example 2 and ethyl
thioisocyanate using the method described in Example 10. MS(ES+) m/e 460

(M+H]}+.
15
Example 2t
20- The title compound (8mg, 30%) was prepared from Example 2 and methyl
thioisocyanate using the method described in Example 10. MS(ES+) m/e 446
(M+H]+.
Example 22

25 1-(2-(4-(6-methoxy-napthalen-2-y1)-5-pyridin-4-yl- 1 H-imidazol-2-y1)-2-methyl-
propyl)- 3-(2-methoxyethyl)-thiourea
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O 20- The title conpound (8ngy, 30% was prepared from Exanpl e 2 and net hyl

t hi oi socyanate using the nethod described in Exanple 10. 446

[ MtH] +. Ex3YRIE85 25 1 - (2-(4- (6- et hoxy- napt hal en- 2-yl fy?ﬁgﬁﬁhgryn\é

di n-4-vl -1H i m dazol - 2-yl)-2-methyl - propyl)- 3-(2-nmethoxyethyl)-thiourea
-36 WO 01/ 37835 PCTI US00131791 /w>-\ O O The title conmpound (7ng,
279% was prepared -from Exanpl e 2 and] mgt hoxyet hyl i sot hi ocyanate using

t he net hod described in Exanple r@ M5( E #me 490 [ MtH +. 5 Exanpl e 23
1- (2- (4- (6- et hoxy- napt hal en- 2- L‘!‘ ~5_pyri n\-4< yl-1

H-i mi dazol -2-yi)-2-methvl - prqpWA - 3-(2-norphdin-4-yl-ethvl)-thiourea N H

N~--N S O10 e title co un 0 9 r from Exanmpl e 2
and sec- butyl tH® PQSEV%Q&'P@‘&%’%&’} g”g%%éﬁ%? réé@éié?x:hgg? al?xg 2Exarrpl e 10.
MS( ES+) ni e rBetboxyptyHpathioEyenato ising tha method deseriped indixampleody MS(ES+)
gpt hal en- 2- yih 490 g n- 4-y1-1 H i m dazol - 2-yl ) - 2- net hvl -
propyl)-3-(2-piperidin-4-yl-ethyl)-thiourea N NH 1 i} (H\-\ (v) The
title conspound (97mg, 319 was prepared from Exanple 2 and sec-butyl

Example 23

imidazol-2-yl)-2-methyl-

10 The title compound (10mg, 34%) was prepared from Example 2 and sec-
butyl thioisocyanate using the method described in Example 10. MS(ES+) m/e 545
[M-+Hj+.

Example 24
15  1-(2-(4-(6-methoxy-napthalen-2-yl)-5-pyridin-4-y

propyl)-3-(2-piperidin-4-yl-ethyD-thiourea

22
o2l
v

The title compound (9mg, 31%) was prepared from Example 2 and sec-butyl
thioisocyanate using the method described in Example 10. MS(ES+) m/e 543
20 [M+H]+. ' .

g%~

z

i
O

Example 25
Cyclohexvimethyi-(2-(4-(6-methoxy-napthalen-2-yl)-5-pyridin-4-yl-1 H-imidazol-2-
1)-2-methyl-propyl)-amine

-37-
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t hi oi socyanate using the nmethod described in Exanple 10. MS(ES+) nmfe 543 20
[ MFH] +. Exanpl e 25

Cycl ohexy WfeQ1f#y835 ( 2- ( 4- ( 6- met hoxy- napt hal en- 2- yl ) - 5- pvr irdTUsdoraate1l

H i m dazol -2- yl)-2-nmethyl-propyl)-amne -37 1i T WO 01/ 37835 PCT/ US00/ 31791
NH \ N\O If, A solution of product of Exanple 2 (20 ng, 0.05 nunol)
in dichloronethane (2 nm) was t N Wt h cycl ohexal dehyde (3 ng, 0.07
nmol ) and sodiumtrimethoxyboro g 0.07 nmmol ). The solution was
stirred at room5 tenperature foy rri xture was diluted with
‘water and extracted with ethyl et ate. The aqueous | ayer was separated
and extracted with additional &tifyl acetate, the organic |layers were

conbi ned, dried A\semtieznbmﬁépmaudmg_li_ﬁmﬂplm_(m:hp,imﬁnmbi)liﬁered anﬁ |
concentr at eg: ure I r t ogr on a
G | son HPLCgltcgiBS{"\%g%?lggz ?,ILF ?’és {56& do“ﬁlnac yﬁb&%eﬂ%ﬁ %Byfﬁg}g%dgw solid;
MS(ES) m e gfc@gu{l m:pﬁthqubgpgyﬁgidg (9mg, 0.07 mmol). The solution was stirred at room
Ei S- _nabui IyI te(rribel fafuré ﬁ:rrmiﬁhxl%x yzrhe ﬁﬁblich%k\ia_B dﬂutﬁl in)lth\ﬁramr Eti]l‘djé:fl_traéte? _lwticlhl g

i m dazol - =2 -2ropvl | -am n . ti.t]l.e conpoun
(1o ayofnftakeddie, TRE Bileol iRt s e thd Grelsclia oA HBEohacirgn 5070
but yr al dehy &€tals thegresnic lagarswere gembingd dred pverpahydraus ZRendsBIES) nf e 485
I[M*H] +. d_20 Eﬂm,ﬁlt&deﬁi&nF&gJa&hﬁxﬂghmﬂ &tssuf&'f&réﬁdﬁ@_ibﬂoxy- &apt ?ﬁl en- 2|—
crpyridin-4e vl - = 2= rR T pr T ne he, N " e title
conpound (4é]hrw,'mt}f'gg%J hév\aiaogla%(rglésﬁﬁf?& Cstﬂ&g’t%ihh%"qerp"é’h [’%l’kaed grgl &‘)%é{’%b?” 25 Exanpl e
2 and c}R1 o¥elley solide MRYESLmferd§9 {MeHiet hod described in Exanpl e 25;

D!

' Example 26 .
Bis-n-butyl-(2-(4-(6-methoxy-napthalen-2-y1)-5-pyridin-4-yl- 1 H-imidazol-2-y])-2-

methyl-propyl)-amine

@

ye!

ZI

X~
—_

15
The title compound (12 mg, 47%) was ptepared starting from the product of
Example 2 and butyraldehyde using the method described in Example 25; MS(ES)
m/e 485 [M+H]".
20 Example 27

The title compound (4. mg, 13%) was prepared starting from the product of
25  Example 2 and cyclohexylaldehyde using the method described in Example 25;
MS(ES) m/e 565 [M+H]".
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MS(ES) me 565 [M+H]. -38 WO 01/37835 PCT/US00/ 31791 Exanple 28

(2-(4-(6-ne pt hal en-2- -},1
-5-ovri di n-i{’@f“?"?ﬁ?i n dazol - 2-yl | - 2- et hyl - FCT/US00/31791

propyl | - (3- et hyl sul fanyl -propyl)-amine I \ NM / 5 The title conpound (4
ng, 169% was prepared starting fromthe product of Exanple 2 and

1- thlonethylproprlonaldehyde using t tyy0d described in Exanple 25;
M5(ES) mle 461 MH—I] : 10 Exarrple ZM o

(2- (4- (6- et HoxS=PrAStIoaY-84 §

H-i mi dazol - 2-prb Joemit kuif dﬁhﬁe(B rret hyI suI fanyl - propyl )-anmine N S
15 The title conpound (11 ng 46% was prepared starting fromthe product
of Exanple 2 and 1-thionet hyI pr opki2 ehyde~sdisi ng t he net hod descri bed
in Exanple 25, MS(ES) me 549 [ M+ L I 0 20

| sobutyl - (2- (4-(6-nmet hoxy- napt hal eh-2-yl)-5*nyridin-4-yl-1Himdazol-2-yi)
2- rrethyl-propel)-(3-rrethv|su|fan;propyl)-am ne \OI / The title
conpound (i | ng, 48% was prepaed starting fromthe product of Exanple 2
and i sopropri onal dhbyite comporgd (h g E0E) ks acp ﬁﬂéﬁbﬁdxnigﬁroﬁkﬁgpfoﬂu&5f 25 MB(ES)

W 429 [ MHH] +
Bi s-i sobutyl - Zf ? %ﬁﬁé}‘homeﬁ%l\pg?%%ﬁz@gém g@y pyri gjdzg bt"‘fmll—l-l m dazol - 2-
yl)-2- nethvl ’ﬁf’\?g 53 MSEERmnie#68 iIMAHRY | - prowl )-anmine \o ~ ~ 1 The title
conmpound (11 ng: 42% was prepared starting fromthe product of 5 Exanple
2 and i - pi onal dehyde using the cribed in Exanple 25; MS(ES)
me 485 H‘ﬁrﬂ +. Exanpl e 32 mé—ﬂ—ﬂ‘-&gd—&s

(2. 2- Di met hy|{$#EHHMeonRy-naptage '

ropyl)-bis-(3-methylsulfanyl-pro l—armn

15 The title compound (11 mg, 46%) was prepared starting from the product of
Example 2 and 1-thiomethylproprionaldehyde uging the method described in
Example 25; MS(ES) m/e 549 [M+H]".

" 20

The title compound (11 mg, 48%) was prepared starting from the product of
Example 2 and isoproprionaldehyde using the method described in Example 25;
25 MS(ES) m/e 429 [M+H]".

Example 31
-39.-



10 i m dazol - 2-vl)-2-net hyl - propel ) - (3-nmet hyl sul fanyl -propel)-amne N N O
The title corrpound (16 ny, 67% was prepared starting fromthe product of
Exampl e 2 Y¥A8¥ut yr al dehyde using the nethod descri be®@CTUSBNHAH e 25;
MS(ES) me 443 [MrH *. 15 Al publications, including but not limted to

pat ents and dm-sperifinkiaidleyipse herein
publication were

incorporategq | /

speci ficall y“%ﬁ‘d‘b ‘ ted to be incorporated by reference
herein as though fully set forth 25 The above description fully discloses
‘the invention including preferred ' q{'E t hereof. Mbodifications and

| nprovenents of the enbodi nents I T caly di scl osed herein are within
the scope of the followi ng claimg~NWthout fu{ther elaboration, it is
believed that one skilled in thg can, using the preceding description,

utilize the presegpt |nvent|o est tent. Therefore, fhe 25
Exanpl o5 her oi n peu{Eeibous VLT UNE e e K
limtatién &xample 2 apdépeopisinaldbleydp neisgthe methagivicsaibed im Bamnpleds; The
enmbodi nent S]V[ﬂ(EBh@,/dcfg\qu.ﬂ}gﬂ in which an exclusive property or privilege
Is clained are defined as follows. -40 WO 01/37835 PCT/US00/ 31791 What is
Claimed I's: 1. A conpound of formula (1): R NHR2 RN3 5 A N
(CH2)W-Y (1) wherein Vis CH or MDE_@Q a napth 2-yl, napth- | -yl, a

Y ild

bi cyclic or (3piDipethvprdiohs 1.oQi Ry be opti onal | y
}

SUbStltogPQEd" Harel NI eth ", NR OCOOR' or
The title compound (16 mg, 67%) was prepared starting from the product of

NR1OS
Example 2 and t-butyraldehyde using the method described in Example 25; MS(ES)
m/e 443 [M+H]".

15
All publications, including but not limited to patents and patent applications,
cited in this specification are herein incorporated by reference as if each individual:
publication were specifically and individually indicated to be incorporated by
reference herein as though fully set forth.
20 The above description fully discloses the invention including preferred
embodiments thereof. Modifications and improvements of the embodiments
~ specifically disclosed herein are within the scope of the following claims. Without
further elaboration, it is believed that one skilled in the are can, using the preceding
description, utilize the present invention to its fullest extent. Therefore, the
25  Examples herein are to be construed as merely illustrative and not a limitation of the
scope of the present invention in any way. The embodiments of the invention in
which an exclusive property or privilege is claimed are defined as follows.
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Xis 0, CH2, Sor NH 15 Z is oxygen or sulfur; R is independently

hydr ogen, X-R, hal ogen, hydroxy, optionally substituted - yl,
optional | y ¥yt ed C 1-, al kyl sul finyl, CH2OR5, ani no?%ﬁ&ﬁg'}t’ll(di -

Cl_6al kyl am no, N(R6) C(O R7, N(R)S(O 2R8, or- a 5 to 7-nmenbered

N- het er ocycl XA/ trsiéléi V\@' ch optionally contains an additional heteroatom

sel ected fromltf‘,l &-1ils] ; 20 R2 and R3 independently represent optionally”
substituted C .6alkyl, or R2 and R together with the carbon atomto which

they are attached Af sipoast of T¥niuf@): | y substituted C3.7cycl oal kyl or C5.7
cycl oal kenyl ring, or R2 and R together with the carbon atomto which g

they are attached forman optionally substituted 5 to 7-nenbered
het erocyclyl ring containing up 3 heteroatons 25 selected fromN, 0 and
S; R is independently C1-,alk ryl, arylCl-, alkyl, heterocyclyl,

het er ocycl yl Cl1. 6al kyl , heteroa hetgr oaryl O, 6al kyl noiety, and
tignaPly substituted; RS is
k tdted Cl, 6al kyl. optionally 30

wherein any of these noieti e®’ iy
hydrogen, C(Z)R12 or optionally subs

substituted aryl, optionally substisfut @ ar (CH—¥l kyl, or S(O)2R8; R6 is
hydrogen or Cl.6alkyl; -412 *{ NILILIL; #illlilliinil ¢ S 1 Ilji, WO

01/ 37835 PCT/US00/ 31791 R7 is hydrogen, C, -,alkyl, C3.7cycloal k ) , aryl,
aryl C1_6al kylwhetest er oaryl , het eroaryl Cl6al kyl, heterocyclyl, or

het erocycl yl Cl . 6akkycy &8y s Cl-6al kyl, C3. 7cyctoal kyl, aryl,

aryl d - 6al kyl, heteroaryl,. heteroaryl ai kyl .- . lyl. or

het er ocycl yl Cl5al @F%a'g\éﬁ&’ﬁs"ﬁ%ﬁ%éﬁ c.oﬂgq'#f/qc?‘%%gé.a%%%]%né’?kyI or aryl;

R18 and R02 avhichiringameyrbd @ptivonallgabstisuted: f r om hydr ogen, d 4al kyl ,

C3_Teycl oal kyl, CY:iZMReFORNRNMO(EINION KR *CZNR *6Z)DRL. SRITO0OR or

het er ocycl yl lﬁg\mcycl yl C1- 6al kyl, heteroaryl and heteroaryl Cl -6al kyl,

any of whi ch% ‘optionally substituted; and 10 Rl is hydrogen,

Cl. 6al kyl , C3. 7cyoliullky3 or@d;:. 7cycl oal kyl Cil-6al kyl, aryl, aryl Cl.6al kyl,

heterocyclyl, hetgriooychy!sd:-19a! kyl, heteroaryl, or heteroaryl Cl6al kyl, .

any of \M]isch may Qe;sg tirpnralulfé/rsubsti tuted; or R10 and R11 may toget her

with the nitrogenl[m_t OIS to 7 mepbered ring optionally containing an

addi ti onal  het er BaisdrdeperdentlydiydrogenoR’, Galoggn, lydgoxy, optionally substituted -
C1-6 alkyl, optionally substituted C, calkylsulfinyl, CH,OR?, amino, mono or di-

C, calkylamino, N(R®)C(O)R”, N(R®)S(O).R®, or.a 5 to 7-membered N-heterocyclyl
ring which optionally contains an additional heteroatom selected from O, S and NR®:
20 R? and R independently represent optionally substituted C, calkyl, or R?
and R’ together with the carbon atom to which they are attached form an
optionally substituted C;.;cycloalkyl or Cs.; cycloalkenyl ring, or R? and R
together with the carbon atom to which they are attached form an optionally
substituted S to 7-membered heterocyclyl ring containing up to 3 heteroatoms
25  selected from N, O and S; '
R* is independently C, alkyl, aryl, arylC, alkyl, heterocyclyl,
heterocyclylC, calkyl, heteroaryl, or 2 heteroafle, alkyl moiety, and wherein any of
these moieties may be optionally substituted,;
R® is hydrogen, C(Z)R'? or optionally substituted C, ;alkyl. optionally
30  substituted aryl, optionally substituted arylC, (alkyl, or S(O)XRY,
R® is hydrogen or C,.calkyl;
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15 or a pharmaceutically acceptable salt thereof. 2. The conpound according
to daiml wherein Vis CH 3. The conpound according to Claim1 wherein V
is N. 20WRMM¥BSconpound according to any one of O ai nePCI/GS§0/BTHherei n RL

is hydrogen, or the moiety X-R4. 5. The conpound according to daim4

wherein X i s oxRj@arhydfogen,iq, a c; ljcl&lkyTMylpﬁm‘émdylam&bﬂylng to daim4

‘or 5 wherei bstl | kyl, aryl or arylC
1- 6al kyl . te%glé m&'g%&%@ l¥l ?rhe ocyd#&'éneﬂbf the precedi ng cl ai ns

wherein Ar is aR 133@14&%’1 YFS@%WHRM akiyl heterprryL betersniCpgliahe or

benzof uran Heieﬁg;yclﬁl, orl lister 66T dlkgqgcordl ng to claim?7 wherein the Ar ring
IS subst5| tuted . S’C tue éﬁ lQ:g ndent |y selected from hal o,
hydr oxy, hydroxxﬁ& cfgz "“ }ﬁf 9 The conpound according to
claim 8 wherein rafidssR aawapﬁenergieyuly @Lﬂcteérﬁr@m RydragensCiselkyed by a Cl - 6al koxy

group. - 4Z;;tycldalikyl, Oshéycldalidyl ¢ Jdatkhl ddd, abiC] dalklyl, betekocyclyl,
heterocyclylC,.salkyl, heteroaryl and heteroarylC,.¢alkyl, any of which may be
optionally substituted; and

10 R"! is hydrogen, C,_salkyl, Cs.scycloalkyl, Cascycloalkyl Cy.galkyl, aryl,

arylC,salkyl, heterocyclyl, heterocyclylC,.galkyl, héteroaryl, or heteroarylC, galkyl,
any of which may be optionally substituted; or R'® and R!" may together with the
nitrogen may form a S to 7 membered ring optionally containing an additional
heteroatom selected from O, S, or NR?;

15 or a pharmaceutically acceptable salt thereof.
2. = The compound according to Claim 1 wherein V is CH.
3. The compound according to Claim 1 wherein V is N.
20
4, The compound according to any one of Claims 1 to 3 wherein Rl is
hydrogen, or the moiety X-R*.
S. The compound according to Claim 4 wherein X is oxygen or nitrogen.
25
6. The compound according to Claim 4 or 5 wherein R* is an optionally

substituted alkyl, aryl or arylC j_galkyl.

7. The compound according to any one of the preceding claims wherein Ar is an
30 optionally substituted naphthyl, benzothiophene or benzofuran ring.

8. The compound according to claim 7 wherein the Ar ring is substituted by up to 3
substituents independently selec_ted from halo, hydroxy, hydroxy C,.salkyl, or C.salkoxy.

35 9. The compound according to claim 8 whérein Ar is a napth-2-yl optionally
~ substituted by a C,.¢alkoxy group.
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