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hydr oxycycl oal kenyl, 30 optionally substituted hydroxyheterocyclyl or
optionally substituted hydroxyheterocyclenyl; Z, is O NR4, S, SO or SOz
Z~is O NRa, S, SO SO or a bond; msOorl; nis2or3,andn+m=20r3; 35 ~ p
and gq are independently O, 1) 2, 3 or 4 and p +q =0) 1. 2, 3 or 4 when
Za is a bond) and p + g =0, 1, 2 or 3 when Z~ is other than a bond; r is
2, 3 or 4
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DETAI LED DESCRI PTI ON OF THE hNM ASe {Qve, and throughout the
description ﬁf the |nyen _ , unl ess otherw se
i ndi cated, s QISI‘“VB‘&mﬂchﬁérf"g‘fddﬁﬂc‘f“&}’°w3i\f’é ¥RER ol | owi ng meani ngs: 30

Definitions "Patient" includes botH?Qunan and other mammal s. "Effective
anount” neans an anount of coggmund of the present invention effective in

i nhi biti ng PDGF-R tyrosine Ki i /or Lck tyrosine klnase
activity) and thus producing the ed therapeutic effect. 35 "Al kyl"
means al i phatic hydrocarbon grouyg é:E be branched- or stralght chai ned
havi ng about 1 to about 10 carfd@n a onsN Pref efy ed al kyl is "I oweral kyl"
having about 1 to about 6 carbon atoms. Branched neans that one or nore

| owe alﬁ g%gups such as nethyl, ethyl or propyi are attached to a Iinear
al k chaln ﬁ' @roup is al so optionally substituted by al koxy,

hal 0, car boxy isHGRzRyor (PRRREK-(CRERANP| es of al kyl include net hyl,
quoronethyIJqﬁutkgqunqthm ,9<ﬁb$hypronethyl, ethyl, n 40 propyl,

i sopropyl, buyt Qg-butyl. t-butyl, anyl and hexyl. 2 1 MAY 200; WO

00/ 31049 PCT/U899 27 s, an. al i phatic, hydroc group
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al kenyl groupsistawR, 3, $0odmut 6 carbon atons in the chain; and nore
preferably a@p%k)&Rb%,ggq&;oﬂn&ﬁqbon atoms in the chain. Branched means

t hat one or % gmer al kyl groups such as nethyl, ethyl or 5 propyl are

attached to éPF 9% al kenyl chain. *“Lower al kenyl" means about 2 to about

4 carbon at orfgs ? ff % ¥ nc'BT? 9fi ch may be straight or branched. The al kenyl
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hept enyl , oct§Q%B ycl ohexyl butenyl and decenyl. "Ethylenyl" means a
-CH=CH group %ycloalkyl" nmeans a non-aronmatic nono- or nulticyclic
ring systemof about 3 to about 10 carbon atonms. The cycl oal kyl group may
be substituted by one or nore, preferably one to three, nore preferably one

to two, of the following ' cycloal kyl substituents", alkyl, hydroxy,

acyl oxy, al koxy, halo, R R-N-, acytR N, carboxy or RSR6NCO- substituents,
nore preferred substituents are al kyl, hydroxy, acyl oxy, al koxy, and

R R6NCO-. Furthernore, when the cycloal kyl group is substituted with at

| east two




15 hydroxy substituents, then at |east two of the hydroxy substituerts MY
be ketal ated or acetalated with an al dehyde or ketone of one to six carbon
atons to formthe corresponding ketal or acetal. Hydroxycgcl oal kyl nmeans
HO cycl oal kyWOMEI%! n the cycl oal kyl may be substituted as Bhen the
hydr oxycycl oal kyl group is derived from a4cycl oal kyl group V\:hl ch is also
substituted with hydroxy) two of the hydroxy substituents may be ketal ated
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( nor bor n%’ﬁSPF“j"eaﬂ hereofs 2] bi cycl ooct enyI "Aryl " means aronatic carbocyclic
radi cal cont aAnetheraspeotafthe@nveioa isalirectddo e phidpnarewtical nenpoEikiengmarisingar yl i ncl ude
pheng0 oOphafisuedutiballly efféxtivdditlof Héontpaiiaton ormsin Dkl ia phtrRatemtichlly 06tpramle nNore aryl
group Su&ﬁf&tﬂ\%nﬁvﬁlg\é(ﬂhs%no tch?oﬁnla ed usQ ul ﬂg ggfn m oWiU:s'r omﬁlMl group

substitue es 40 car hoxy.
al koxycal f)h?ﬂ/?or PEFPRFAILG g?eg’i“’ff %“drcﬁﬁ‘\é upds of fdrmyly é"b‘etﬁﬁgsﬁf’ °H‘§78}"ggen or
al kyl . P?fef?rerlhé(ﬁorarﬁgnnggpfmaw sufffsiag from enyubiest tedi m@rsﬁmtegenvolma ld#d al koxy.
z ~ ~~a~diffetenidtioAproiki3tdaStrREIuSHehDradnliod of hietiadrod¢ayd. * nmeans about a 5-
to agput a 10- nenbered aromatic nonocyclic or nmulticyclic hydrocarbon ring

systemin which one or %Frgm PRI IBROPHARVERTIAE ring systemis/are

eI enents) ot her or sulfur. The
"het er oar dé‘?%"(? 154 theqpghaut the, deserpgon ofdhe inyentiog, the fg Q’Y‘Pfete%ﬂfo'{}’é"ssrrentl oned
"aryl gr@%@ﬂ%é‘?ﬂl‘?du@ﬂlﬂbeund@@ﬁ'm kavy the &llewisampningsioups i ncl ude 5
substituted pyrazinyl, furanyl, thienyl, pyridyl, pyrimdinyl, isoxazolyl,
i sot §0 azplimktiondXaz o0l yI thi azol yl, pyrazol yl, furazanyl , pyrrol yl,

i m dazo[ Z,1I- E‘Fth pol B2 of u an ndol yl, azaindol yl,

ben2| m dazol y| ate teH‘f,cL)'E!‘hs ?Otﬁ pman né%ﬁ‘fr"ﬁmﬁm‘sl m dazol %/ and isoquinolinyl.
"Het er ocycl yi Elfergur amoy” mEs n anuetqssemouq@f thepiseRnt iprsmtien affeptive isy

nul ti cycinhibiting PRGER$yresinekineseattivity ael/@ Lekntyrosinokindshativityomme thus ptoleingitieg syst em

i's an el @gPdathepipbfi efifd@n carbon chosen anongst 10 nitrogen, oxygen or

sul f4¢. The hg E@I-vq,f%,?ga)ﬂ,ha% l&d ép BWREL}&§ ¢ cl%-opgﬁ (ga hgﬁga%a m%l tuent s

preferably one ree WO
as descrB¥d 2 HoYE0 carbpratoms IRE"'F"'EF‘E)@E/’@ I'%/%weffﬂ%( é‘a‘%ﬂh@%’éf Yfl ¥F%herei n t he
het er ocyabrys, Brapghed anegnsifest drie ot more dosvenaksd droups’ sw@ahettbrlonlwébwwpymmclnd

het er ocyglayiheaf 8lkylQhais] The BIRYIZrooh Blalb BptidhallySasiitvedBy aifoxy, Melo darbgxyahydiitky | S

ni t I’Ogenm RE%Mﬁ[ﬂ)ﬂlep&taﬁ&ﬂﬁ&‘gewethgph@tﬂ)lﬁéh)’l %ﬁiu%ﬁetﬂ“'tnﬂmlbrgéﬂly’l ethyl, n-
pent enesulflde qﬁ g gxra Ietrahydrothlopheny i

pyrr rﬁ@)’ Isopropyl HREYL P ﬁy\' 3 Q’&b’f cycl o 2. 2. 1] hept anyi .
"Fbterocyclylcarbonyloxy means a heterocyclyl group as hefined herein
which is attached to the parent nol ecul ar noiety through a carbonyl oxy
(-C(OO) group. The heterocyclyly noiety is optionally substituted by one
or nore, preferably one to three, nore preferably one cycl oal kyl
substituents as de5ned above. A represe~itative heterocyclyl carbonyloxy is
20 [1,4']-bipiperidin-1"-ylcarbonyl oxy. "Heterocyclenyl" neans a

het erocyclyl ring system as defined herein which contains at |east one

car bon-carbon or carbon-nitrogen double bond. The heterocycl enyl group may
be substltuted by one or nore, preferably one to three nore preferably one

w4 . o o T .




2 ~ n~a~ zoo. WD 00/ 31 049 PCT/ US99127760 "Cycl oal kyl oxy" means a 21 MAY 200
cycl oal kyl -G group in which the cycloal kyl group is as previously

descri bed. Exenplary cycl oal kyl oxy groups include cycl opentyl oxy,

cycl ohexyl oxyWOH%FP%;’cycl opentyl oxy and hydroxycycl ohexyl oxyPCT/US99’2776°

"Het erocycl yl oxy" means a heterocyclyl-O group in which the heterocyclyl

group is as 5 previously described. Exenplary heterocycl yl oxy groups

i ncl ude qui nuclidyl oxy, pentanethylenesul fideoxy) tetrahydropyranyl oxy,

t et r ahydr ot hi opmanjy'l mys anRMphatd hydioBarbomgyoup tedkdimkpybiadbiicaatty ldoubye Bohd and

7- oxabi cy\sﬂ.g,[ ﬁlemsawm QM&E@%%L&M@&Y&B QIS AN i B, ¢ FBrred
hydr oxy- 7 Igroé?sd'ﬁ tga t.an

up in
whi ch t hea aé*{?f‘ 'ﬂglf gﬁ'ﬁl“ﬂ%é‘“fﬁf?‘" tagglf&f bg'fa neans
het er oar yqar-be;l ateioif) ﬂ‘elchﬁl‘hlrﬁr&ﬂ?hﬁtdh@a?ﬁétwé P’@%ﬂr oredove plkylgroyps syeheas m@sl, sthyl or

descr ifhedropyaydtmetigd tordmes aﬂtmyadmin- @Qowgr dkenyll' meatls higlot 1 to@baucy tartgh @oms ins  as

p %V i ou S | e GER Which ﬁrgy ?e s@ﬁirgw YrandR&A ﬁfﬁe Akl @ug'ma& GELBRIMed lﬁl c@tﬁﬁlﬁ)&y group.
SUps

t| t N R and
R6 are as xemglvrly Slkeqy groups dncﬁx eaﬁengl prg(e% r’k{xttenybz-%u&engl Qm%{f'\gla nylne (H2N-),
met hyl amH‘?E}"“yéFFB’?"%%PWV%\?W"H%‘Y"’HF%P e no and di et hyl ani no " R, R6NCO-"
means a subst i“Ethyleny!"oncansasGhis€Ht growpd car banoyl group, wherein R3 and R6 are
as previ ousl y "dasdatkiy adans maeirbmitt nghhoLp fuBicR: i€ AfidssEY bf dbbid BleDabput 10

'I'\I'Ag;[ hyl Cc@be@HRMJ T(‘\g@g %I) rcﬁlp%alj\lbé\kuggnmdw loﬁergl MH3R2p rpém?lyr nétabsmdgézf}?r)e 20
A e e R T S
chl or o orRsBibrsyRAhcarbemeor BsReNEPr wibstisents fagoprefersd sebstityens are aeybdydiges means
a form ofacylh«e' ﬂknmmumﬂ.mﬂcd)omﬂean&e skt thotyelohlbyl gerdprissutstithat wilattiaastawo

pati em VHy B ubdtidME theR X 16dst Wo of thé h aetxy amsméelnlsﬁ{ag b&k&mep&eaanaea@.tﬁ he

1 ke, dala%i: d g;ke}/oge f%nc {o g('clélrbm{1 &t ms l!ﬁl%h%c 1TSS Angl% Hg lglgacee ester and
Foi FPaR Sy T cafdpinding K1

zW tteriaon) gy ty d the“parent
conmpound &% ’f’Wéy“é‘HB‘\)'b "feé?srﬁf? clogljy) “ﬂ‘ﬁrzSWﬁ‘P"éVHV”ﬁS’/H%‘PVWE uted agyofsgg Wh

t hor ough thi hydwsyiyelenlkybgrpwroy detivetd firam Fcyclopligy] @roup whigh ly alstubstituged \Fiﬂldlwpugs as
Novel Deltivd 6f thie Kdfoke §istitdéats may Be Kekaldtdd@r fretalated Fith Dy dIgehEde ke bfdhe tosidd | N

Edwarﬂ) B. caB@&B@ms t@‘éorm tlﬁ' cgnrr&}‘&fdﬁlgmtﬁ o@c’é{al q{eﬁlhiaﬂor%f{il gf"m %ﬂesxﬂ'ts m%ﬁ' ain&man
Phar maceutl ca

i ncor por at &F ()fAsgrmgoS;’/'St kAP %&rg‘%pgﬁcy'cg’ FY/' rf“é s ‘é‘%"”"ém@% ‘8"'831] Pg}%rﬁfg i ation
of a conﬁtﬂﬁlﬁ&f’“&f" qr gybstitptad, mpRoeysic wctonlkﬂﬁ@zwclvﬁsw'@ertx)elwﬁrowewn% Thi s
physi cal fassogiatitdrreyclohesyhipdrovgysiohegyldydonasthyfcydldwriyd amlrgcldeptal; ente

bondi ng, préterted dichgdrbydyRBey! hfamsialaqmychdpe&ﬁr Emlawﬁlmyemy&lmymﬁggat e will

be cem;abllﬁchg1 |d§‘gL§ghmm_fo&2 ?lap’p,l g,g)q ie sol vent ol ecul es are
I ncor por d E c8h¥3t aL ] T soI id. "Solvate"
enconpaszhé( (;?h LISy by eae °rl“§b E’ Represent ative

sol vat es hyAeride2bicriensteaylenore grsferred aniydrony(e3. llb&mﬁoltewelw {hydroxynpsberpdlhe” is a
sol vat e vdndah;eﬁrdxypue]lﬁcyblmuﬁnyrml ecules) is/are H O Preferred Enbodi nents A

preferred conpeyidik eﬁémso;nomaﬁ,.ﬂa{w,ﬁmoh,@nc 6r$mﬁ109@im?i9 e.qfcoétaﬁ,ngla a l

ggez 3@ IUHbo &R%?lﬁe: t)oH& 5@ thCx% ﬁ’bgut 3 t%db%)ut 10 fartgfln%toaé ?a’lk foup may
opt i onal |8F suhstited Pmnear lﬂefarpbsfwwf ‘é‘F&t‘{J@F ~Jppore Preffa mwiﬁ-wo % viggents 049 8

PCT/ US99/42 aas@@emows “BydnaxlyciiRa]kenyl weads HO-cycdoatkenyl whereip thy :@cbqalkyl BayReo and
R b are isslanedderiddy PRrMHeOmRIYsitugd BStbstititcd thomdckdlic cy®ialke:gM Ahds incRiddst i t ut ed
al koxy, cyclopentenyl, cyclohexenyl, hydroxycyclopentenyl, hydroxycyclohexenyl and cycloheptenyl; more
35  preferred is hydroxycyclopentenyl and hydroxycyclohexenyl. Preferred multicyclic cycloalkeny! rings
include [2.2.1]bicycloheptenyl (norbornenyl) and [2.2.2]bicyclooctenyl.
"Aryl" means aromatic carbocyclic radical containing about 6 to about 10 carbon atoms.
Exemplary aryl include pheny| or naphthyl, or phenyl or naphthyl substituted with one or more aryl
group substituents which may be the same or different, where "aryl group substituent” includes
40  hydrogen, hydroxy, halo, alky], alkoxy, carboxy. alkoxycarbonyl or Y'Y*NCO-, wherein Y' and Y are

independently hydrogen or alkyl. Preferred aryl group substituents include hydrogen, halo and alkoxy.



optionally substituted cycl oal kyl oxy, optionally substituted .
het erocycl yl oxy or RSR6N, or one of R, and R', is hydrogen or hal o; 1R, W\"iww
hydr ogen, Q\;I onal I y substituted al kyl or opti onal | y substituted al koxy;

Rio, -Rib, RW YR .b are independently hydrogen or | owfCTAISYAT76010 R4 i s
hydr ogen; and R and R6 taken together wéth the nitrogen atomto which R
and R6 are attached form azaheterocyclyl, or an N-oxide thereof, hydrate

t hereof, solvate thereof) prodrug thereof. or pharmaceutically acceptable
sal t t her eof "HeldroafnOménas aboitaf e torabolit & O0Vpthbeled@medtic nvhodybli or Multityiclion is a

conpou nq{ (Qgcalfbgﬁ Hw s@stém W@n‘cﬂe 3&- rﬁo?e YA carblm at6n§s it ggrrm&)rst)eg i élgl%nt(s R3. b) =

gz I;S 58p lopﬁ car)é hgo ﬁ‘ pern trogﬁ%g r{v]o nISII:I*'ur he 1e‘teroz " masyu%sg fub%}lrtu éd t1yk | s
opt i onaI°P°y°’§19ffs°cf r'reawen&rww‘mdgrormrarwmgu@s‘fmmm/ eerea;rﬂrgwwwlmy or
opt i dnalshbgtitstedpyirazinyt, Buanyk thémplc pyeidyll pyxiymiding, isoxezolgk isRhiazadylbxiRolyl, itgazblyldr ogen
or hal op Iy TGrahy1 Syreolyl, Raitazofad -URhiazdiya, lepdofupi2adyl, indsSh sdainbielfied al kyl ,

opti onaly y &%ﬁ f)el&(ﬁlﬂ rﬁ?qﬁiuﬁ Iyimlﬁrpagfjg%gs&q)ﬁmg t| tuted cycl oal kyl oxy or

optronal y_? a ylo ~|s%‘{%l 8&]’1 R .e and R b are
i ndependent | YISRRFYJYemeans Ayabeut 4t wﬁ‘he’"&ﬂm ioQr BWItGYEliE Hog ¥BEM  hydr at e
t her eof Wwhereinwpag @ ntomaqféwfawnprro@n g srme'r is@f element pthexithan casbanjchesky amopgst

accdpt ahiegmadsygdnive sutfof. . ThAhatrbgtlypiraipaiay belsubaimpal iydnasineed, peferably@nd mvent i on

is a COW&“HS‘regefefréBWHﬂEfbdvo Raky 1 SuRtimerd i dBclbed blove. “%Bn%%@n@nfok |yi”l0t ional l'y

hydroxy su biléd lfleroc?'cl%l wé@r anat’é? etegﬂgﬁéf)&mﬁy %” SULI%%V\?CS %ﬁol%e yﬁéaﬁ%tergwg]yfﬁéeg%{ her of

heteroc
R e and arlzetmryg !)‘ﬁt"P'Gﬁbﬁr?"}/WhWP aplepstaneefitheringaigmp ewerosar IEremplyy BRSS! ower
al koxy, myetiescadlidy quiryclidfiaeataroaiydéngdutfidy, teti@bydAmpphindtetphwkahipphenyt, onpound

aspgst @hrrdiiamyl, RS ErofifankiSor oksbtRasDD. 1pkepthgr. MUl 2 | wherein R, and R n are

i ndependent | mel;@(; SO EhYLEATRAN 'h%rsﬁra 4{1 gr&rsp QNG nRPR b LGl BT

al koxy; nore Xy  or oxy. ,Anot her
o of o1 1 &l PRBHISIFISLYIEL trosEh § HEPTHOUATA P 2o dBSARRRAE Ol PPRY il o 1
wher ei n ommnalh/rfdbsmuteday enelopere, piefRipbly onede tiregrmadreprafsraply oprecyrlodlel al kyl i s
nmet hyl Gubssxt:dnyslas defined abow#rea%&atw@hé}é}b@b@l@%m&yﬁ%127760 9 Anot her

preferrefdarm km,dl %;}g&,ty]oq; the invention is a corrpound of forrrul a 1
wher ei n one a

hal o nor e or eeferoca%fngl" rrH:ans | she erocyécﬁfyll(m)l&/sy%(tym as {' ﬁned hgre whﬂ;r| contams ‘at laas{' e haI IO
is chl oy ‘H‘rcaE?P'b?charbﬂhB‘frﬂ@P dﬂ‘fb?fb@l’"r‘ e besroryeipny! &'Q?%‘B‘ly b@pul{sgfgteq MAERPT on is a
conpounahopd, prcfgrably loge tb thwkeemeric prefamablyaine ® tR eyclpplllyl Rutistituents ag deseribadl #bphve. and t he
ot her ofHiRiroxyRdiétodyciEnyl SmdaRd@D-hakrls&is Mayl WBdréin the hetoyalehy miali Be Jubstititedat koxy i s
et %X y ngtléd e%b%%mcﬂrmylb hﬁads Q“@Ero@lciél}{)h a§ n%teg'ﬁérg){ LNhQEm @Fr&\ﬂ one 61 mﬁ

preferred r&oun of formula 1

wher ei n aoﬂlé'snﬁmﬁen Rﬁﬁrgseﬁa%ve"éonf’c&w etﬁfoﬁyég%glgg)ﬁﬁ 'P‘ﬁe other of R.a and Rb is
cycl oa( H;zrf*éxﬁytrahmr?l@fdrsmerderalb? ihydrepyridythe A-difiyRisRyfidyls 1. 3@ 6riessehydsppyiidineoxy . and
t he cyclidggldagtabydropysimidjre| bﬁ}drhmrbwﬂpym, 2qywbdlink 3pyrootinyl, Z0nideadingler preferred
corrpounci F@ﬁaﬂmpr er‘rahw}&hromeayrtkmyart&h@pﬁ ?rpsmnﬁb ikt formula 1 wherein one of
R, I ) )

ovel Oal l}}y o A?cgfiﬂ%%g%@r cé‘%’ﬁr&i\e‘c& ﬁ@%én&m tr% g{S'IP' giqu rJv%Y.‘ﬁwﬁ‘JriEchi(y

met hoxy P& KPF@HN"“‘%W\H"’F"H@ ]&yyclﬁ%%EP'R?IaW?W‘?‘ tApptgxprogpoyl. 2
cycl ohexnethylpropanglilbutdveyliaed palmitoyk | yI oxy i s furanyl oxy. Another preferred
conmpound  as peAxrbylOinedniigh dryN\GOM gt in vhidh HRQIKYDLOD iOds pfevlonaly desdribeher ein R, o and

15 R h ghgndi ;ﬁl&ﬁr’&/be&’@&ﬁ g{dq ka8 da 1 al koxy is optionally substituted

al koxy, ,het er rbonyl or. c Anot her
pregérred co% mﬁ% @yﬂﬂ‘%?’ - ?rﬂ%” %H’\p' ﬁ ggouﬁlsc?g)ﬁ‘ﬁgﬁ‘ﬁg' Jc%?cgg%r nul a |
wher ei n Pmﬁereéﬁlkw is ‘%mrfr pikoxyy bavuwebwsnoramue@cqrwwmar Kisakomnmantse ot her of
R, , and optionalppubsttueed by orglob sioretamir@dalkvay, etrbaxy clikok gearbomyh \chrbayyargl, carlsmogiwe r

al koxy %HP&JT&CS’H%}I%UW tERerRPISD ikoxy Hedups lﬁ&rYdélnié&hoxf B Np ro?&gﬁl Kﬁ&?&cﬁ” bonyl or

car bano conpound
o o el Rk o GBS e Q0BG bbbk 2 CpTE S
R') 40s [carbaroy]. Nopsshylearbampyl. N-N: c@mewqaeﬁwéwbwmee?’rms%) et hoxy,

2- ( 4- nromptokycapbdiybtdtioxy:, 2- (4- et hyl pi per azi n- 1-yl ) et hoxy, carboxynet hoxy,
nmet hoxycar bonyl net hoxy. am nocar bonyl net hoxy) 25

N- net hyl am nocar bonyhnet hoxy or N, N-di net hyl am nocar bonyl net hoxy. Anot her
preferred conpound aspect of the invention is a conpound of forrmula 1
wherein R ~ is hydrogen, |ower alkyl or |ower alkoxy; nore preferably the

| oner al koxy is nethoxy or ethoxy. Another preferred conpound aspect of the
invention is a conpound of forrmula |I wherein Z, is CH 30 Another preferred
conpound aspect of the invention is a conmpound of formula | wherein Z, is
N Another preferred conpound ‘aspect of t he |nvent|on |s a conpound of

[ T Y 1




Anot her preferred conpound aspect of the invention is a conpound of for gilMdAY 200
| wherein p and q are 0. 35 Another preferred conpound aspect of the

invention is a corrpound of formula 1 wherein p+g= 1. Another preferred
conpound aspe¥P 0¥ 1%he i nvention is a conpound of fornul a 1PGHEIRRTEY4 s

O Anot her preferred conpound aspect of th& invention is a conmpound of

formula | wherein Z., is O and p and g are 0. 40 Another preferred
conpound aspect of the invention is a conmpound of formula 1 wherein Z~ is
O, andp+g= |. "Cyloatkyloxy"-meafioadyclfdk Q- Fidd th Wthﬁ@&bﬂl@?@@upl@as%mdnay

pref erredd&m@mmaﬁ@%gémmynow oh;ﬂ\{rﬁ:mdé SRiopshtyloxy TyRIORERE oGS formul a |

wherein Z conpound aSpéct of the invention is a
conmpound o’fdﬂ?%cl%?tﬁlo’iya" nﬂm’ﬁﬂffﬁexg%f%4 and p and q are 0. 5 Anot her
preferred conpdifiePcydyient mG“f“SPh%"’P‘iWéh% %Wpll%w%tc'btb?ﬁf&ﬁ?éidﬂfg'q%fsr?ﬁl al

wher ei d  ZgrevigusNRidsceibadmEmeniplarietdrdvgely lpryedranps mcludcopwipoclidfiogs pect of t he

i nvent i oNpdnfamdthGleieeafidedxy, tetrhiBamspyranyloxWidfaBydotibopheryfox s py eIy Rky, Pr ef er r ed

conmpound gas. g,rofupjn Qﬁor 7’1)‘(96?%1‘8? 2 ]jhee a %Q@Mxﬂ&m Jsnglaﬁyléxg%lﬁ }oQ%V4 is

S, and p an 93 0 _Ano erre oun ect ention
is a conp8tHAgY “§°T‘y wherein Za is S, andp+q 1. Another preferred
conmpound aspec’tAl'JdW)‘f migars gayeRt grovwp ip rhigh ttrenrpbmm iggs preyionsly describgherein Z~ i s
(hydr é8y or al Hetejoasitag't méaud iecbrdayydiOo wipapia whizh Kig heteromryrqup éf 8 preeicuslys (| ower
al kyl') hydgQuyey.cl oal kyl . 15 Preferred conpounds according to the invention
?lr’ :p: e|4€((:t76(éh}° ‘rA%%Wo&h?nef?ols ah 3% l Bg 6rop i w‘ﬁ?h thle acl:%l ﬁroblp is as quevnouslédesr'nbed

traps- 4- (G Chl GRBOR Hsph 9?91(59@&1"?‘3{1”2“%%?1‘?'(10) cycl ohexanol ;

traps- 4- (G 7- DReRNHowepu A substititedor Ensylistitmied ahing groho vberein 8 qndR(,are as previously

ci s-44§G ZesaiuamtMmywig&mp@hélﬁueamwoanimo):nemyralumlaeaﬂaynmﬁthynazmo dimethylamino
(2endo. Sex%)dl Ci -Di rret hoxyqui noxal i n- 2- yI am no) - bi cycl o[ 2. 2. 1] hept an- 2- 0
| ; (2exo, exo "{N - Di met hoxqu noxal i n-2-yl am no) - bi cycl o[ 2. 2. |

] hept an- 2- ol ; O-" means a substituted or unsubstituted carbamoyl group, wherein Ry and R, are as
(2endo, 3eR@Vl@eiyairwﬁbt(daliiﬂnlamgmwyquhrhml (H2NZOY)| Mmiethglcarbingoy b(MeNRICD-)1

] hept ane- gnd&ﬂjd%ﬂh}gnﬁno%arg&W?fs@@gl noxal i n- 2-yl am no) - cycl opent anol ;
trapsz2- (G Me l noxal 1 n- am no cl opent anol

trar~2¥4-4- (G I\/@tcﬁ VoS 2R M ‘°3ﬁf°§?ﬁ”¥ﬁ5‘}'xBy?f‘F‘éWé%éﬁbqeﬁ“‘idi'”éﬂ 4
S.GR &S] -G ( GHalp! memﬂn@'g.fq[grq browme,or jpd® - Wq:fwd are fluoro, chloro or bromo, and more

i no) - 2, 2- gheferédwé fldoed srahipdr ocycl opent a[ | , 3] di oxol e- 4- car boxylic et hyl am de;
2- (1, 4- D oxa- S‘F?"rcfdﬂlg‘1 mﬂr\qg@orﬁ of {hgx,%)po@nd?o'fﬁingﬁﬁ hﬁmm%p%ﬁlnéﬂﬁon to a patient

g E g ;_ B {lcﬁpun’éqe 10X] §a1rntﬁt102 Mller&m n}spon ééla%)dntgy @(ﬁbalng eﬁec? ve for tgelr intended use,

4- (G 25 insluding eﬁgxaag F\ﬁlttglcwc(ggw\f '&?@F'&‘ﬁ é)(ré_iﬁ.gpnned in vivo to yield the parent

5- (G 7- Di pastpawndyad the alpove Farmul2 -fgr emample tyi hygrolysif B.bRod. A HhepugndiscBssidn @ipadvided
(2exv, 3exem 1 efigphi and Vo Stel k) PR EE eY HuVeN DY vy Systenyd. W8Il MO tHRIAC V' CS. 8fposiudh
Llhgpzang’ er% qh(Plln Ed&ﬁ'glh'n%odﬂ egj Bioreyersibl Camer in Drug Design, Ameri 1c:§1 Pharmaceutical

OO
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cis-4-(G ’7553'?%‘?% %F‘ﬁ'bérﬁfs #8 bth g1 whic patgd t hBTe'"%br?ng’ﬁffl -carbanic
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( Zﬁ)e( gt iei( eGbZlo LAELR chl%ora 19%ahd crys?al %ltlce o crys{aﬁlxe L8k 2 SHivdre

(2et t do. ~éeeer)wa3see botly sofytinprphassand ifclable solwtes- Bepeasentayye oivalstinglpde. eé*a@Lolq'eShept an
- 2- 01 35( 2exthar@lres,)and3hé @7 - Bydret hiox sodnatervdieiem-tiR-sglventimobyuldis) dsjard Bj0?. 2
] hept an- 2- ol ;
Preferred Embodiments
A preferred compound aspect of the invention is a compound of formula I wherein
L, is (CR3R3)m=Z3-(CRy: R )y
40 Lz is (CR“R_ﬂ,)p'Zd‘(CRR‘nRJ'b)q:
Z, is optionally substituted hydroxycycloalky! or optionally substituted hydroxyheterocyclyl;
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4- (6, 7- D met hoxyqui noxal i n-2-yl am no) - 2- met hyl - cycl ohexanol ; '

(2t rans, 4trans) - 4- ( 6, ?- Di net hoxyqui noxal i n- 2-yl am no) - 2- net hyI cycl ohexanol
WO 00/31049 PCT/US99/27760

(+) - ( 2trans, 4trans) - 4- (6, 7- D met hoxyqui nokal i n- 2- yl am no) - 2- et hyl - cycl ohex
anol ;

(-)-(2trans, 4trans)-4- (G 7- D net hoxyqui noxal i n- 2-y(am no) - 2- net hyl - cycl ohex
anol; 5 Z,is O and NR;;

(2trans, 4tragsyo4- (6, 7- D met hoxyqui noxal i n-2-yl am no) 2- met hyl - cycl ohexanol
; (2cis, 4ci s}‘ 42 ; 7- Di net hoxyqui noxal i n- 2-yl am no) - 2- met hyl - cycl ohexanol ;
(2cis,4trarrs)- - 6 7- D met hoxyqui noxal i n-2-yl ani no) - 2 met hyl - cycl ohexanol
4- (6, 7- Di net Hffqu— ®dxal i n- 2-yl am no) cycl ohexanol ; and ( 1

S, 2R34S, SR) - B+ @6 Ry &k indereudeytiyriptianaly suhstituted adlyl, nm)onﬁiy@wﬁtut[eml@ox&,

] - hept anspionaily suadaitdwarcgzclwl@foey lofttbn @B NI hatErSeycHRxY &IRRIN. Bidne of R, and

traps-4- 3 éﬁmgg;ﬁ qu| noxal I p- 2-yl am no) - cycl ohexanol ;

cis-4-(6," Ui noxa exa

4- (6, 7- Di net gﬁg ‘P’H‘ F%ﬁ‘f#/‘lrf’g‘jn1l ‘%‘FE‘E'%@X S“Ei"&‘egﬁh‘ﬂ’é‘/nol 15
(-)-(2trans, Burks |Rs)wmlR(b@'ewn«iypmmﬂmkmehWawnw yl ami nor 2- net hyl - cycl ohex
anol10 (2exo) RSB Xigjreden;(a6d 7- Di met hoxyqui noxal i p- 2-yl am noj - bicyclo[2.2.1

] hept an- 2- ol g, £RMS ke tégetlel VRN STfEIH XK WV ahdR Zrdee@iRbd@im CYCl ohexanof ;
and 4-(6 telol Ip Xyqui nol i p- 3-yl am no) - cycI ohexanol and (1

S, 2R 4S, - Di et hoxyqui noxal i p- 2-y amno?I BIC ycfo[2 ~. 1

] - hept an- 2- of™ Nappside fhe'iegf bygr h%‘??&é?'ﬁ‘%’éﬁf"?fﬁﬁ?d"fgﬁ geof. melwfmw"e%vers al |
appr opr iagteptabjosabiithezsof.ons of the particul ar and preferred groupings referred
to herein. TiAGothd preia6l confpouridRbpdctionihe fiver®ion X8 Yorlw@duid T stineld 1 Ber@Ap! oyi ng
procedures kgqwnz | nthe literature starting from known conpounds or readily

prepared int ary general procedures follow 25 In

addi tion, ﬁbgg%g%@fsz‘ﬁggh@?g are prepared according to the follow ng
Schermes |- X ﬁe\séPtH’“‘E'Hé“‘?ﬁﬁ'i“ieéb!fdé%‘y%@a]gﬁ; descri bed above, excepting those
vari abl es whiZcisOonéNBki |l ed in the art would appreci ate would be

i ncaipgi vent witf) the method described. Scheme | 30 Rt HZN ~ Rtc Rlb ~ M Cl

~ Rlb ~ N N ({qu N Rla/ N Schene |I 2 1 Miu 2003 5 WO 001 31049 12 R-

c R~ C Ryaﬂiié R ¢ R~ ~/ X ~NaH, TH~ Z2 X =CorSi ° R~ a Schene |11
R,, and R, are independently optionally substituted alkyl, optionally substituted alkoxy,

optionally substituted cycloalkyloxy or optionally substituted heterocyclyloxy, or one of R, and Ry is
hydrogen or halo and the other of R,, and R, is optionally substituted alkyl, optionally substituted

25  alkoxy, optionally substituted cycloalkyloxy or optionally substituted heterocyclyloxy;

R is hydrogen;

R4, and R are independently hydrogen; and

R, is hydrogen, or

an N-oxide thereof, hydrate thereof. solvate thereof. prodrug thereof. or pharmaceutically

30  acceptable salt thereof.

Another preferred compound aspect of the invention is a compound of formula I wherein R, and
R, are independently optionally hydroxy substituted lower alkyl, hydroxy. lower alkoxy. cycloalkyloxy,
heterocyclyloxy, or one of R, and R, is hydrogen or halo and the other of R, and R,,, is optionally
hydroxy substituted lower alkyl, hydroxy, lower alkoxy, cycloalkyloxy, heterocyclyloxy.

35 Another preferred compound aspect of the invention is a compound of formula | wherein R,, and
R,, are independently heterocyclylcarbonyloxy or optionally substituted lower alkoxy; more preferably,
the lower alkoxy is methoxy or ethoxy.

Another preferred compound aspect of the invention is a compound of formula | wherein R,, and
R,, are lower alkyl; more preferably the lower alky) is methyl or ethyl.



HZ2 72 0 G O/ 72 O~ NaH, THF O PCT/ US99/ 27760 Schene |V Roc Rlc Rty b May 1003
N02 1) H2, PdIC R~ NH 2) NaCNBH-, MeOH J o ' Rla N ~ Rya N Z2 10 Schen® V

R~ Rlc 1) H2, PdIC Rlb ~ ~ N02 2) HONG HCl, heat R- 0 3)Ph3P, DEAD ' ~ ~
72 | N Ho ~ WO#031049 15 N 2 15 2 1 MAV 2003 WO 001 31049 PEPSI88T6Y7760
13 Schene VI Rlc Rlc Rib ~ ~ Z-\ X", 1) NaSEt Rib ~ ~ Z~\ X . ~ 2) base,

RBr or / Rta N ROH, Ph3P, DEAD or Rya v ~N RCOCI wherein at |east one of R
~a, Rb and Ric is wherein at | east one of R ~a, R~ti and Roc are | ower
al koxy and X"' Andthetpréfefred fnpbihd dspedi Of ¢ invear€ibr iBl @ conipoiinli ofi foamidla NRiiein okeiob L

SOP', thegPand 8, R ldNeP&lE‘&cS' ! a!ﬂ&l thd Bﬁl%f%‘,{ 'aﬁoaiQL £ hiI@ mdpd L iErably (g cheP&Iﬁﬁ% ishg group

P |s t hen em)ve [ OX noiety in the presence of base and
the corre {B‘ﬂﬂ‘%ﬁ“@ﬁ “&x@béﬁn"%&r‘i ’?/h agent In Schemes VI, VII and
VI11, R represépftler prefsredsappepnd gipsts |9f t!’?)‘"FF"HmRS peesppopnd.of fosmylaf Wheeein ene Pk n,
such tfAat RG ancRygisilopver dikyl,FABd the RGE, of B, BTk lowiet dikaxjrancae prefermablg thi lakenalkoxgr oup
under then&%ﬁkib&ﬂﬁxﬂ&&ﬂﬁél@@&dk@l iSme@pmsetl, VII and VI results in

formti on of Rigouer idrfd o Eﬁ%@@%&@m& anvegt.ﬁﬁg g@ﬁ,'omeof JRPGRH:FoRsHd and

ther
met ~yl an i B I nclu 0 hanol ,
2- (4-morp Robt “ﬁgﬁkﬂwﬁ thg ot of By A 1y VL8 RHO RS 0B STy oyt
r epr esent akpxyds mmw ¢thoxp, apdith cysicalkplexy isi¢yslopentylixy ar ¢yolaljexyloty. or i de.
10 Another preferred compound aspect of the invention is a compound of formula I wherein one of

R,, and R,, is hydrogen, and the other of R,, and R, is lower alkoxy, cycloalkyloxy or heteracyclyloxy;
more preferably the lower alkoxy is methoxy or ethoxy, and the cycloalkyloxy is cyclopentyloxy or
cyclohexyloxy. and the heterocyclyloxy is furanyloxy.
Another preferred compound aspect of the invention is a compound of formula I wherein R, and
15 R, are lower alkoxy wherein the lower alkoxy is optionally substituted with alkoxy, heterocyclyl,
carboxy. alkoxycarbonyl or carbamoyl.
Another preferred compound aspect of the invention is a compound of formula I wherein one of
R;, and R,, is unsubstituted lower alkoxy and the other of R,, and R, optionally substituted
heterocyclylcarbonyloxy or is lower alkoxy substituted with alkoxy, heterocyclyl, carboxy,
20  alkoxycarbony! or carbamoyl.
Another preferred compound aspect of the invention is a compound of formula | wherein one of
R,, and R, is methoxy and the other of R,, and R, is [1,4'}-bipiperadin-1'-ylcarbonyloxy,
2-(ethoxy)ethoxy, 2-(4-morpholinyl)ethoxy, 2-(4-methylpiperazin-1-yl)ethoxy, carboxymethoxy,
methoxycarbonylmethoxy. aminocarbonylmethoxy,
25  N-methylaminocarbonylmethoxy or N.N-dimethylaminocarbonylmethoxy.
Another preferred compound aspect of the invention is a compound of formula 1 wherein R, is
hydrogen, lower alkyl or lower alkoxy; more preferably the lower alkoxy is methoxy or ethoxy.
Another preferred compound aspect of the invention is a compound of formula I wherein Z, is
CH.
30 Another preferred compound aspect of the invention is a compound of formula I wherein Z, is N.
Another preferred compound aspect of the invention is a compound of formula 1 wherein Z, is
optionally substituted hydroxycycloalkyl.
Another preferred compound aspect of the invention is a compound of formula I wherein p and q

are 0.
35 Another preferred compound aspect of the invention is a compound of formula 1 wherein
ptq=1
Another preferred compound aspect of the invention is a compound of formula | wherein Z, is O.
Another preferred compound aspect of the invention is a compound of formula I wherein Z, is O,
and p and q are 0.
40 Another preferred compound aspect of the invention is a compound of formula I wherein Z, is O,

andp+q=1.



2 1 MAY 2UU3 _ WD 00/31049 14 Scheme VI1 HO ~ NO2 MeO / NO2 1) H2, Pailg18)2003
ethyl glyoxalate 3) POCI 3 base, RBr or ROH, Ph3P, DF~4D or RCOCI as
described in Schermes |, 11, Ill or I X PCT/US99/27760 HO ~ N~ Cl MeQ N MeO ~
N~ G HO ~NWQO03148 ¢ Me0 ~N MeO ~ N\ O / RBA N R N X' PETRS¥WA veo ~

N~ X' Rya N wherein X'' is L SOP" or L2R2 wherein P" is a group sui-table
for protecting a hydroxyl noiety under the reaction conditions described in

Schenes |, I1, IIl and I X5 2 1 MAY 2003 WO 001 31049 15 Scheme VI11 HO ~
NOZ MeO / NOAndther ptdZerrefPednipoityd asjiebnydf thg linventiah &taeoiBpouRCETIfarmd)a | Whatie@f ison as
descri bq@u n Schenmes 1|, II 1l or IXP'""0ONX'" MO/ NMO~N X" P"'O
V'NR~~N~)§"M? N
Another pre erred compound aspect of the invention is a compound of formula I wherein Z, is
NR,, and p and q are 0.
5 Another preferred compound aspect of the invention is a compound of formula I wherein Z, is

NRj,andm+n=1.
Another preferred compound aspect of the invention is a compound of formula I wherein Z, is S.
Another preferred compound aspect of the invention is a compound of formula I wherein Z, is S,
and pand q are 0.
10 Another preferred compound aspect of the invention is a compound of formula I wherein Z, is S,
andp+q=1.
Another preferred compound aspect of the invention is a compound of formula I wherein Z, is
(hydroxy or alkyl) substituted hydroxycycloalkyl, more preferred is (lower alkyl)hydroxycycloalkyl.

15 Preferred compounds according to the invention are selected from the following species:
trans-4-(7-Chloro-6-methoxyquinoxalin-2-ylamino)-cyclohexanol;
trans-4-(6-Chloro-7-methoxyquinoxalin-2-ylamino)-cyclohexanol;
trans-4-(6,7-Dimethoxyquinoxalin-2-ylamino)-cyclohexanol:
cis-4-(6,7-Dimethoxyquinoxalin-2-ylamino)-cyclohexanol;

20  (2endo.5ex0)-5-(6,7-Dimethoxyquinoxalin-2-ylamino)-bicyclo[2.2.1]heptan-2-ol;
(2exo,5ex0)-5-(6,7-Dimethoxyquinoxalin-2-ylamino)-bicyclo[2.2.1]heptan-2-ol;
(2endo,3exo.5ex0)-5-(6,7-Dimethoxyquinoxalin-2-ylamino)-bicyclo[2.2.1]heptane-2.3-diol;
cis-2-(6-Methoxyquinoxalin-2-ylamino)-cyclopentanol;
trans-2-(6-Methoxyquinoxalin-2-ylamino)-cyclopentanol;

25  trans-4-(6-Methoxyquinoxalin-2-ylamino)-cyclohexanol:
[3aR.4S.6R.6aS]-6-(6,7-Dimethoxyquinoxalin-2-ylamino)-2,2-dimethyl-tetrahydro-
cyclopenta[1,3]dioxole-4-carboxylic ethylamide;
2-(1,4-Dioxa-spiro[4,5]dec-8-yloxy)-6,7-dimethoxyquinoxaline;
4-(6,7-Dimethoxyquinoxalin-2-yloxymethyl)-cyclohexanol;

30  3-(6,7-Dimethoxyquinoxalin-2-yloxy)-cyclohexanol;
4-(6,7-Dimethoxyquinoxalin-2-yloxy)-cyclohexanoi:
5-(6,7-Dimethoxyquinoxalin-2-yloxy)-bicyclo[2.2.1]heptane-2.3-diol;
(2ex0.3ex0,5ex0)-5-(6,7-Dimethoxyquinoxalin-2-ylamino)-bicyclo[2.2.1]heptane-2,3-diol:
Acetic acid cis-4-(6,7-dimethoxyquinoxalin-2-yloxy)-cyclohexy! ester;

35  cis-4-(6,7-Dimethoxyquinoxalin-2-yloxy)-cyclohexanol;

Dimethyl-carbamic acid 4-(6,7-dimethoxyquinoxalin-2-yloxy)-cyclohexyl ester;
trans-4-(6,7-Dimethoxy-4-oxyquinoxalin-2-ylamino)-cyclohexanol;

Acetic acid trans-4-(6,7-dimethoxyquinoxalin-2-ylamino)-cyclohexyl ester;
(2exo,5ex0)-5-(6.7-Dimethoxyquinoxalin-2-ylamino)-bicyclo[2.2.1]}-heptan-2-ol:

40  (2endo.5ex0)-5-(6,7-Dimethoxyquinoline-2-ylamino)-bicyclo[2.2.1] heptan -2-ol;
(2ex0.6ex0)-6-(6,7-Dimethoxyquinolin-2-ylamino)-bicyclo[2.2.1}heptan-2-ol;




base, RBr or ROH, Ph3P, DEAD or RCOCI MeO ~ N\ X' / Rya ~ _N 5 SchénkMi%2003
Ric R~ ~Z~ C R~ XeMygX"' N Catalyst X is C) Br or 1 X'' is (LOOP" or
L2Z~, wherein P' is a group appropriate for protecti ng a hydroxy noiety in
the presenceV8POI%% i ngard Reagent PCT/US99/277b0 P N~-PCI/USORR7768 MO ~
M C (/ P Nwerein X*' is L10P" or LZ4Z wherein P" and P'' are groups
suitable for protecting a hydroxyl noiety under the reaction conditions
described in Schemes I, II, IlIl and IXR ¢ R~ \ Z~/ x", Rya/ where X"

5 L= O b nBindnydiBloi %,m AR} Sflolafoll he corr espondi ng OH moi ety

gSIhng an (%fap 1wy Pan{)adf @7;1?% tg?(_yqumoxianlma%elarpmo)l-:f?g’thw&a/ eQanSI VO gg/ %‘84? ]N6Rt c

MBO ~ z~©“ Roeeys.feravs)-4=(6.F-Rimetgpinggalin: 2y lamine-2 m@ylwéﬂwzweﬁ 3 MO | ~~ ~N R
tc MeQ ZBRuMeQHrans) 4N 7HBimetRoky@itixalinZ2-Waggin@)t2-methiQyclohpkanol;

5 (2trans,4trans)-4-(6.7-Dimethoxyquinoxalin-2-ylamino)-2-methyl-cyclohexanol;
(2cis,4cis)-4-(6,7-Dimethoxyquinoxalin-2-ylamino)-2-methyl-cyclohexanol;
(2cis.Atrans)-4-(6,7-Dimethoxyquinoxalin-2-ylamino)-2-methyl-cyclohexanol;
4-(6,7-Dimethylquinoxalin-2-ylamino)cyclohexanol; and
(1S,2R,45,5R)-5-(6,7-Dimethoxyquinoxalin-2-ylamino)-Bicyclo[2.2.1]-heptan-2-ol.

10

More preferred compounds are the following:
trans-4-(6,7-Dimethoxyquinoxalin-2-ylamino)-cyclohexanol;
cis-4-(6,7-Dimethoxyquinoxalin-2-ylamino)-cyclohexanol;
4-(6,7-Dimethoxyquinoxalin-2-ylamino)-2-methyl-cyclohexanol:

18 (-)-Q2trans,atrans)-4-(6.7-Dimethoxyquinoxalin-2-ylamino)-2-methyl-cyclohexanol;

(2exo, Sexo)-5-(6,7-Dimethoxyquinoxalin-2-ylamino)-bicyclo[2.2.1]heptan-2-ol;
trans-4-(7-Chloro-6-methoxyquinoxalin-2-ylamino)-cyclohexanol; and
4-(6,7-Dimethoxyquinolin-3-ylamino)-cyclohexanol; and
(18,2R.4S,5R)-5-(6,7-Dimethoxyquinoxalin-2-ylamino)-Bicyclo[2.2.1]-heptan-2-ol.

20 It is to be understood that this invention covers all appropriate combinations of the particular and
preferred groupings referred to herein.

The compounds of this invention may be prepared by employing procedures known in the
literature starting from known compounds ot readily prepared intermediates. Exemplary general
procedures follow.

25 In addition, compounds of formula I are prepared according to the following Schemes [-X herein
the variables are as described above, excepting those variables which one skilled in the art would
appreciate would be incongruent with the method described.

Scheme |

30

Scheme II



Rtc MO Z~-CH MO | ~ JN ~H ~ Se0 Wttlg z Rt MeO Zt CHO | '~ Nab MeQ@ 3 MYY 2003
1) ZZ amne to formlimne 2) NeBH4 r Rtc MeO Zt | ~N ZZ MeO ~ Nor Rtc MO
Zt ~ Z2 MO ~ N5 1. General Procedures: 10 15 PCT/US99/27760 Ric Z MeO Zt

2 Me0 ~ N 1WOpMM84%) 12-electrophlle r Ric MeO Zt O Zz MASTURPATI60C,ypl i ng
of 2-chloro substituted quinoxaline and agmi nes or anilines A m xture- of

2-chl oro-6, 7-di met hoxyqui noxaline ( 1 eqg.) and an am ne (about 1 to about 5
eq.) is heated at about 160 to about 180 C from about three hours to

overni ght. The dark- brow@ residue is dissolved in methanol) nethylene
chloride (0%10% and chro graphetlcon silica gel eluted with

hexane/ erf, te or ne oIR4 met oyl ege chloride (0% | 00% to yield
t he desiredfprdfduct] The_desiyed ppodve .ﬁ.‘ rified further through
recrystal |l Lgat ,n A et MaRaHE  net e chl or\g® or nethanol /water. 2.

Coupl i ngR&E 2ZchlI'Bro subs¥Feest gg” quwho I ne and al cohols or phenols A

suspensi on of an al cohol or mercaapt an ( 1 eq.) and sodi um hydri de (about |

to about 3 eq.) in anhydrous DWVF/ THF gO% 509 is refluxed for 1 hour before

addi ti on of 2-chloro-G, 7di net hoxyqui§? s e (1 eg.). The resulting m xture

is refluxed for about one to about four hours. The suspension is

neutralized to about pH 5-8 anrti ti oned between nethyl ene chloride and
e

bri ne. The residue afternogonce ht i on of nethyl ene chloride is
chr omat ogy aphed on sili c ted with hexane/ethyl acetate or

met hanol /gret byl eng chkori d&{0%gcl00%._ t ongi t he desired product. 20 3.
Reducti ve yeacuﬂn wi t hYam Np- qb) ngl\@ and al dehydes or

|
ket ones. 1 2003 W01 31049 2 15901 0 17 An appropriately
substitut®d 3¥amNO quinoline (9 ed”) IM stirred with | eq. of the
appr oy i ate al dehyde or ketone iln met hanol (or another suitable solvent
m xture) until TLC indicates imne formation is conplete. Excess NaCNBH, or
NaBH,, or another suitable reducing gvggg%]wl s added and the m xture is
stirred until TLC shows consunption of the internediate imne. The m xture
is concentrated 5 and the residue is chromatographed on silica gel with
hexane/ et hyl @&ggtate (0-100 % or chl orof orfit et hanol (0-20% to give the
desired produdgt. coupl iNrbq reaction of é%- am no substi th ed qui nol i nes and

~,,

br onophe 2 1)Hz, PdIC 1 @

-

2) NaCNBH4, MeOH

10
Scheme V

1) H,, Pd/C
N NO2 2) HONO, HCI, heat Rq 0

3)Ph,P, DEAD A \@
—_——ee
P HO
7
T T

Rty

15



An appropriately substituted 3-amno quinoline (1 eq.) is stirred mﬁ?Q 7h1%3
eq. ef a strong base such as sodiumt-butoxide, 1 eq. of the approprt t%

br onophenyl conpound, and catal ytic amounts of 10

2, 2" - bi s(di phreapi/piaéssphi no) - 1-1' - bi napht hyl (S-BI NAP) and PCT/US99/27760

bi s(di benzyl i deneacet one) - Pal | adi um (Pd(dpf)z) are m xed in an inert -
organi ¢ solvent such as toluene tinder an inert atnosphere such as argon
and heated to about 80C overnight. The m xture is cooled) diluted with a
solvent such as ether, filtered, conggpitgied and chromat ographed with 50%
Et OAc/ hexane to give the desired product. 5. Ether formation from 3-hydroxy
substituted quinolines via Mtsunobu conditions. 15 A THF solution of an
appropriately s r»tituted hydr oxyqui noxal i ne (at about R@ to about 25 C) is
treated wgh 1 ot the ed al cohol, triphe yIonsp lne and
finally diet ~-|d oxylate ﬁ D or a sui t dHPevEqw . The
reacti on progrje i ;agﬁlt conpl On ;Eﬁthe reaction

ours) thei Iﬁdqt ép DEADGPNCENtH;; anf”the residue is

chronatographed on silica gel torgoel d the desired product 20 6.
Deal kyl ati on of a | ower al koxy substituted quinoline or ui noxal i ne, and

subsequenwheeﬁld(q}leastpmfRAnRa,ppd Bfana ate | ower v a§8 B d’“ Bncﬁ(fl i ne or
qui noxal i Ee"(a %‘ "" '- 8fed with v%ge
(usual Iy W °5°pr%°" he react {,9Ror H,§°,§ | rre

heating f gy ours. The nlxture |s partitioned betmeen

wat er and tractive workup fo ro ogr a @ if
necessary %ﬁrﬁ&;ﬁ @R%EE i b *‘wﬁfm wosfoltlTeig HER e

qui nol I nescaemepLul, rwm vmms ts Briationldn rmg su bstituted qui noI i ne or

qui noxal i fgé? Hd Ca’t‘P'QGZ" tfqgln '@mﬁlﬁ%s for the M tsunobu
reaction . Ni 'Pﬂatl ey gy qkylatlon using met hods
wel Idﬂ)vw\tenresdnetn&rRC llsltn«a]mmadm Velcabdoyllchlonne benzyl hal i de usi ng NaH or
anot her appropriate base in a suitable solvent provides the desired

al kyl ated product. 30 7. Oxidation of a nitrogen in a quinoline or

qui noxaline to the corresponding N-oxide. An imne (=N) noiety in a

qui nol i ne or qui noxaline conpound of formula (1), may be converted to the
correspondi ng conpound wherein the imne noiety is oxidized to an N-oxide,
preferably by reacting with a peraeid, for exanple peracetic acid in acetic
acid or mchl oroperoxybenzoic acid in an inert solvent such as

di chl oronet hane, at a tenperature from about roomtenperature to reflux, 35
preferably at el evated tenperature. The conpounds of the present invention
are useful in the formof the free base or acid or in the formof a
pharmaceutically acceptable salt thereof. Al forns are within the scope of
the invention. Were the conmpound of the present invention is substituted
with a basic noiety, acid addition salts are forned and are sinply a nore
convenient formfor use: and in practice, use of the salt form40

i nherently anmounts to use of the free base form Tlte acids which can be
used to prepare the acid addition salts include preferably those which
produce, when conbined with the free base, ~ 1 ~~~ 2003 WO 00/ 31049

PCT/ US99/ 27760 18 pharnmaceutically acceptable salts, that is, salts whose
anions are non-toxic to the patient in pharmaceutical doses of the salts,
so that the beneficial inhibitory effects on PDG- i nherent in the free base
are not vitiated by side effects ascribable to the anions. Although
pharmaceutically acceptable salts of said basic conpounds are preferred,

all acid addition salts are useful as sources of the free base form5 even
if the particular salt, per se, is desired only as an intermedi ate product
as, for exanple, when the salt is fornmed only for purposes of purification,
and identification, or when it is used as internediate in preparing a

phar maceutically acceptable salt by ion exchange procedures.
Pharmaceutically acceptable salts within the scope of the invention are

t hose derived fromthe follow ng acids: mneral acids such as hydrochloric
acid, sulfuric acid, phosphoric acid and sul fam c acid; and organi c acids
such as acetic acid, 10 citric acid, lactic acid, tartaric acid) nmalonic
aci d, nethanesufonic acid, ethanesul fonic acid, benzenesul fonic acid,

p-tol uenesul foni ¢ acid, cycl ohexylsulfam c acid, quinic acid, and the I|ike.
The corresponding acid addition salts conprise the follow ng: hydrohalides,
e.g. hydrochl ori de and hydrobrom de, sulfate, phosphate, nitrate,

sul fanate, acetate, citrate, lactate, tartarate) nal onate, oxal ate,
salicylate) propionate, succinate, fumarate, naleate,

nethylene bIS (3 hydroxynaphthoates gentlsates 15 mesyl ates, isethionates
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present invention nmay be obtained by contacting a hydride, hydroxide,
carbonate or simlar reactive conpound of the chosen netal in an aqueous or
organi ¢ sol vewaoost@at the free acid formof the conpound. TReETHSWCDISE

sol vent enployed may be water or it may bg a mxture of water with an

organi c solvent, preferably an al cohol such as nethanol or ethanol, a .
ketone 5 such as acetone, an aliphatic ether such as tetrahydrofuran, or an
ester such as ethyl acetate. Such reﬁgg,j,eo‘m are normally conducted at

anbi ent tenperature but they may, if desired, be conducted with heating.

Am ne salts of conpounds of the present invention nay be obtained by
contacting an amne in an aqueous or organi c | ven WLh-€he free acid
form of the conmpound. Sul'b alg!ﬂ? aqueous sol vents @ cl ude water and

m xt ures Hownatg Ma,h al cBhol’s such as neth QL= ol, ethers such as
tetrahydrof urfan, i tril e3 edyigyosateacet onj tri or ket'dnes such as acet one.
Am no acid sa Ray be gipadiar! y prepared. conpougds this invention
can be re’é%cherat ed '?lqzom ?h?%gse addition sa § v '- Ielrcati on or
adaptati on of known nethods. For exanple, parent pounds of the invention
can be 15 regenerated fromtheir base additi oHOSal*S Dy treatnent with an
acid, e.g.) hydrochloric acid. As well as being useful in thenselves as
active compounds) salts of conpounds of the invention are useful for the

pur poses of purification of tHescomauiits -Hor exanple by exploitation of
the solubility differences betwee e saljts and the parent conpounds, side
products and/or starting nategjis 7 ~t¢chni ques well known to those

skilled inthe art 20 Canpounds of the present invention nmay contain
asynmetric oewiRBror These asynmmetric centers may independently be in either
the Ror S c%@ggfbiﬂ’r'aﬁ%. It viMO~ at3¢ affparent to those skilled in the
art that certain conpounds of for y exhi bit geonetrical isomerism
Geonetrical isomers include thg, ef Nfans forns of compounds of the
invention, i.e., conpounds having al kenyl novieties or substituents on the
ring systens. In addition, bicyclo ring systens include errdo and exo

i somers. The 25 present inventigraQ cogpringes xtthe indivi dual geonetri cal

i somers, stereoisoners, enantiomer|s dE&tures t hereof. Such isonmers can
be separated fromtheir m xtures, e ppl i cation or adaptation of known
net hods, f OTasgecanmeam chromat odfebhi ¢ t ethni ques am erpe ,'f.gén il \lei on

t echni ques, Sohenshiyl lapeXseparat el y prepared from {H&: ghéuﬁg;ggﬁs tyuﬁfgipers of
their internediates, for exanplvoh he applixeat i rexetid corriealdadchgal inOf
met hods descri bed herein. The startma%fi al s =obmest, arimedinat es are
prepared by the application or adaptatian-sf known net hods, for exanple
met hods as described in the RefR¥ence Exgnpl es or their obvious chem cal
equi val ents, or by nethods described according to the invention herein. The
preserg invention is fut~ther exenplified but not limted by the foll ow ng
illustrative 35 exanpl es which describe the preparation of the conpounds
according to the invention. Further, the foll ow ng exanples are
representative of the processes used to synthesize the conmpounds of this

i nvention. EXAMPLE 1 3-Cycl ohexyl oxy-6, 7-di met hoxyqui notine 40 To a THF
solution (30 nL) at 0C is added 3-hydroxy-6, 7-di nmet hoxyqui noline (0. 337 g,
1.15 mmol e), cycl ohexanol (0.347 g, 3.46 mmole), Ph,P (0.908 g) 3.46

mol e). Di et hyl azodi carboxyl ate is 2 ~ ~~~r 2003 WO 001 31049

PCT/ US99/ 27760 20 = added portionwi se until the solution retained a deep
red color (0.663 g, 3.8/ nmmole). After 4 hours the solution is concentrated
and the residue chromat ographed (50% Et OAc i n hexanes). The product is
recrystallized fromisopropanol/hexanes as the HJ salt as a white solid
(mp. 229-232C, dec.). 5 EXAMPLE 2 2- Anilino-6-isopropoxy-qui noxal i ne

hydr ochl oride To NaH (0.033 g, 0.84 nmmol) under argon is added 1 nL DWVF.
2- Ani | i no-6-qui noxalinol (0.1 g) 0.42 nmol) in 1.5 nL DMF i s added
portionwi se. After 30 m nutes. 2-bronopropane is added dropw se and the
solution is heated to 50C for 1.5 hours. The cooled reaction mxture is
quenched with water and partitioned between Et QAc and HzO washed with H O
(3X), brine. dried (MySO,,), and 10 concentrated. The resulting residue is
chr omat ogr aphed (30% Et OAc/ hexanes) to provide 0.05 g dial kyl ated product
and 0.1 g of the title conpound. An analytical sanple of the HCl salt is
obt ai ned by addition of |IPA (isopropanol)/I1-1Cl to an Et~QO' | PA sol ution of
the free base to provide HCl salt (mp. 205210C dec). Anal. Calcd. for
C'H'NOHC: C 64.65, H 5.74; N, 13.31; Found: C 64.51; H 5.90; N,

| 3.09. 15 EXAMPLE 3 2- Ani |l i no- 6- et hoxy- qui noxal i ne hydrochl ori de To

~ I T T - - - LN NS - I . % N - I I N |




By the nethod of Feutrill, G L; Mrrington, R N Tet. Lelt. 1970 Zl\SﬁKYZGM
the aryl nmethyl ether is 25 converted to the phenol derivative.

2-ani | i no- 6- met hoxy- qui noxal ine (0.27 g, 1.07 mmol) under argon | n DVF i s
added.t he soMang3sMPt of ethanethiol (0.19 g, 2 mmol). ThePC®HS9120T60 M Xt ur e
is heated to 110C overnight. The m xture j& concentrated and partitioned
between Et OAc and H O 5% tartaric acid such that the pH of the aqueous

| ayer is approximately 4. The organic layer is washed with H20 (4X), then
with 2.5% NaOH (4X). The basic | ayerg,sfRigiined, washed with Et OAc (2X),
re-acidified 30 with 5%tartaric acid, and washed wth nultiple portions of
Et CAc. The organic |ayers are conbi ned, washed with brine, dried (Na~SQa),
and concentrated. The resulting solid is chri®H TN d_(60% Et OAc/
hexanes). Au anal yti cal ﬁﬁ%ﬁ is obtained by tri tlﬁt he product with

o

Et zO t 0 pr dexa yndd mp. 211- ZlﬁCé N lcd. for C~H'N, O
C, 70. 88; H, / N, 172)781hV*9ht9 C 70,64V 4. 85 N, 17.58. 35 EXAMPLE
5 Phenyl - ' a r of 8 POCIp -(R) -yl - oxy)qum%xal i n- I]z%]rlri ne To a THF
sol ution ? 0C unde 2arg Np &% ded 2-anilino ol (0.23 g, 0.97
mmol), (S)-(+)-3- hydroxytetr rofiiran (0.086 ), and

tri phenyl phosphine (0.31 g, 1. 2 nmol ). DEAD ¢€o rrL)q 1.2 mol) is added
portionwi se. The reaction is allowed to wvarmto roomtenperature 40 and
stirred for 1.5 hours. Thei ficentrat ed and partitioned between
Et OAc and H=O. The organic |ay§ 5 waghed with I-'W—ﬁQemlgn.lisq_eopq,H_ d (MSO, ,))
and concentrated. The resuppbtO~yA oil is Ahéreiyi rp@%re\@%uég)/31049
PCT/ US99/ 2776021 _chronatographed (SO% Et OAc/ hex animblp foandtectakenydthyu n

Et zQ/ 1PA. ?@ﬁgnép@e%q“%pllxutl MO S dded, dr gpwi se ampietyuader the rdagtion gondiiensor ange
powder is i'n’vacto. The ppwduf fr ee- bas 8BBYPATPMeRd It M AREEH wi th
washed (3X H, O 5X MeOH) basic ex ange resin. The mxture is stirred
30 minutes, filtered, concBfTated, &nd recrystallized from Et OAc/ hexanes
to provide, in two crops, the product (mp. 5 173-175C). Anal. Calcd. for
C,BH .,N30z: C, 70.35; H 5.57; N 13.67; Found: C, 70.19; H 5.60; N,
13.66. EXAMPLE 6 2, 7-Bi s-cycl ohexyl oxy- 6- met hoxy- qui noxal i ne To a DW

solution (5 nL) of NaH (0.32 gg, | ) \dndeg» ar gon, cycl ohexanol (0.7 L.
6.7 10 nmol) is added dropw se. tCn‘e is stirred at roomtenperature
for 25 mnutes, then 2-chloro-6.7 gui noxal ine i s added portionw se.

The reacti omTs—stiTTedftor 1Me@d nutes é{ roomtenperature, at 90C for 2
hours, and ba#selRBrOC for 1 hour. The m xture is cool ed, quenched with 1-1=0,
and partiti Pt QAR E OAC/ MdORQ earganic | ayer is washed with HzZO
and brine, dri &4 (MySGO,, ), and chro graghed ( 10% Et OAc/ hexanes) to
provide a waxy white solid (mp. 7E . Anal. Calcd. for 15 C=, HeNO:
C. 70.76: H, 7.92; N, 7.86; Foufd® C~70M1; H 7.79; N) 7.70. EXAWPLE 7
Cycl ohexyl - (6, 7- di met hoxyqui noxal i n-2-yl nethyl)-am ne To a 0.067 M sol ution
of 6. & di met hoxy- 2- qui noxal i ne car boyakdehyde in 2:1 MeOH 1, 2di chl or oet hane
(7.5 m., 0.5 nmmol) is added cycl ohexylamne (Ol I nL, 0.9 mmol). The
reaction is 20 allowed to stir at roomtenperature overnight) then NaBH,
(0.038 g, Bl ) is added and the reaction mxgyre is stirred overnight.
The m xt y 5 th n capcentrated and chromat ogr gphed (50%

Et OAc/ hexangs- oy mately 5% MeOH i n 50% EpACKeX Y. The oil is
di ssol ved i /sv hexanesX#Ms" treated with , n EfOH. The resulting
rat C ara

sol ution & o&¢hce Sor T ds & d with isopropanol to
provide a white soli d af t er Nid#hng i n vacuo‘%lt GO C (mp. 185-190C, dec.).
25 Anal . Calcd, for C, ., Hz3KaG®i.BbiCl : C, 60. 44; HImX'IBJGOPN 12. 44; Found: C,
60.48; H, 6.88; N, 12.07. EXAMRLEP & L.Z), hen OP malaty

(6, 7- D met hoxyqui nol i n-3-yl )W“Pr’g' Ftr'*g’r °$ct(n ) - rreth J':éy r‘%ﬁgyl) am ne and
(6. 7Di met hoxyqui nol i n-3-yi ) a&%gﬁ,@ it t hyl - c@tllmh@x;}dg nam ne 30 The
reaction is perforned siml axdsgnceqﬁaﬁtrnsarabove prgzg ?fg‘inng the free
base of 3-am no-6. 7di met hoxy§#d®Mol ine (0.32 g, | .6 rrm)l) and

(R~(+r 3-net hyl cycl ohexanone (0.23 ni, 1.9 mmol). The product m xture

obtai ned i s chromat ographed (70% Et QAcl hexanes), and recrystallized from
Et CAc/ hexanes to obtain a white solid (I :1 mxture of cis and traur
isoners) (mp. | 53-160C). Anal. Calcd. for C ~HzZ, ,N~O-: C, 71.97; H, 8.05:
N. 9.33; Found: C, 72.12; H, 7.85; N, 9.29. 35 EXAMPLE 9

3- (6, 7- D met hoxyqui nol i n- 3-yi - am no) - 2, 2-di net hyl - propan-1-of The reaction
isrun simlar to the preparation in Exanple 7. To a MeOH sol ution of 4A
powder ed nol ecul ar sieves (0.35 g) under argon is added

3-am no- 6, 7-di met hoxyqui noline (0.32 g, 1.6 mmol) and

2, 2-di net hyl - 3- hydroxyprop| onal dehyde (0. 19 g, 1.9 rrrml) The product

A~ I . I N 1 Ao~ 1] N 1S v Y Y 1N AN I e 1



EXAMPLE 10 Cycl ohexyl - (6- net hoxy- 7- nor phol i n- 4-yl - qui noxal i n-2-yl ) - anrieMBy 2003
Thi s-preparation i s based on an adaptation of the nethod descri bed by

Buchwal d, et al, J. An:. Chem Soc., 1996, 118, 7215. To a toluene solution
of 2-cycl oheXQ®WHHH- 6- net hoxy- 7- br onoqui noxal i ne (0.1 g, @CRUSHA’IO0under
argon i s added norpholine (0.1 g, 0.3 mmoli, sodiumterP-butoxide (0.04 g,
0.42 mmol)) S-(-)-BINAP (cat., 0.001 g), and i

bi s(di benzyl i deneacet one) -pal | adium (cat., 0.001 g). The reaction m xture

is heated to 80C overnight. The m Xt Wekeniex cool ed, diluted with Et~Q
filtered, 10 concentrated, and chromatographed (50% Et OAc/ hexanes). The
product is recrystallized from Et QAc/ hexanes to provide, in two crops) to

provi de a'v%oel Ifew_solid (mp. 194-196C). Anal. Calcd. for C 9 , O : C

66. 64; H) .ﬁgﬁjﬁ@; Found: B 66.60; H, 7.6 .51, ( BYAVPLE 11

traps -4- (s k®- G\t hoxy- %@ grr‘f'- 2- ani no)-cyc Znd traps
et yl

-415 (6-Chl oro- 7- et hoxy- qui n - am no) - cyoloEXR&Nol To a reaction
flask under arg ftjttted with a Dean-Stark trap and a gondenser is added
6:1 2, 7dichloro E%Rawey qui noxal iﬁgﬁ;ﬂ& 6- di chl or o- qnﬂer&n@xy- qui noxal i ne
(0.30 g, 1.3 mpl) and traps-4am R 51g, 3 nl ). The

) -cycl ohexanol (0. 3¢
reacti on mexXture
concentrat ed @o

e

zj s\ heat ed t oMeD Hr CHppr oxi mat el 'y
gﬁr\@i’mt ogr aphe: {ce, (7% MeOH
N20 product i %% ecryStallized fr oo

MeOH/ CHCI Mpo exanes to provide
a light-yellow solid (h\'r&;”444- 147ge0,Anal M8af"cd. for C 9Hs5N40= 0.4 H., O
C, 57.20; H 6.02; N, 13.34; Found¥ C, 57.21; H 5.97RcN, 13.08.1H NMWR

anal ysis reveal ed that the pr P8, &H2: 1 m xt UMee & H-4

- (7-chl or o- 6- met hoxy- qui noxal j n- L) - cyc#'@ﬁéx nol r,ﬁps -4

- (6-chl or o- 7- net hoxy- qui noxal 5e- 2° yl'-am no) - cycl o fexanol". 25 EXAMPLE 12
traps-4-(6, 7- D met hoxyqui noxal i n-2-yl am no) - cycl ohexanoj)dadea s -

4- ami nocycl ohexanol (0.11 g, 2 eq.) JHAgNE-tHI BI'S- 6, 7- di [PEa-Hetptui noxal i ne
(0.1 g, 1 eq.) are conbined and hedted to 160-180C for v period of 4-8
hours. The dark-brown suspensi on Re filtered and conclatrate he residue

d
is purified on a flash col umMe 1304 o met 4R Jhm chloride to
provi de the product as a yel Iﬁf\/g t?h )nt . p. e} = 23C. Anal . Cal cd.
for C,6H ,N 03: C, 30 &2.33; H~ 7.05, N, 7 63; Found: , &.35; H, 7.009:

N, 13.18. The conpound could be recsystallized by the foll ow ng nethod.
Starting wwth 0.2 g of yeIIowdpo er_in a ture of 2.5 nL of water and
1.25 nL of methanol a clear of NONS0l ution i s obtained upon
reflex. The hot solution is |gft ing and cool ed gradual ly.

Orange-col ored needle-like crystals are collected by filtration and dried
under high vacuumto give a yellow solid (mp. 119-120 . 35

Al 't er nait i kely Gengral Brgsedusest ¢ of the title conpound is prepared as fol | ows:
To a sol ut.i on Gluplingaf 2-clddro fstituted qrisionding andi amdneabr aniliesy | am no) - cycl ohexanol

i n i sopropanal A mniélefkhiore el -dinetdxyahinbialinedt effand dhanifd (bout Btolabous$ eqyied for
15 m nut eg., ek &tﬁ%dé;& bethl 8 o A0 attQ thide FRkS (663 ehiflont. STHE WA R BroWRd&Iaudis NI h

vacuum to provjde v o0 1 o :

1 U, s 4- SRSOWEdin miEROY ReeRBShIaTidn 0% 19P4) and chyomarnerepied nilite L AN ior | ¢

aci d 3@l t hexayesethy! acetpte o methpnolmettylepeyhioride (0%t | (9%)Rqyicldthe desirefigrodpgt. Ehegp; N,
11. 63; O desBedGroducthmy belpuriGed faBhet dirough reCry&&lizabibn id thethanol ftethidene dhriddor 21
M-~ 2003 MenfRlwad49 PCT/ US99/ 27760 23 Alternatively, the sulfate salt of
the title,conmpound i epared as fol |lows: |In.a typical procedure,
rrans-4-(c%7-di‘S@P'H'&f?/6‘3%‘%@%%5%‘9‘39“9?%%"%6‘3"-“(':”@‘1'?3 bl (L o ssol ved, i n
acetone or a~i%syseansigneft aglcahcd pryngiraptar ) sad Ard spslipm hydsidedapeyt | fp abppt 48a-tngs
neces$8r y anhydrousDME/ERE 00/@50%)3okelitxedfor | Bouc befext addition afitiehdbregdeous HVSO,, (1
equi V., LlaiMethotyqlindialifd (f &), dhtebulting Aixurd RGeffitbd fof dbbig ohdb ARSI fobr Homk. Biet ed 5

and dried_t [ OVI h i,y =>8090 wi i : nds are
pr epar ed %l}s%n?‘%"r '¥§}g'g%%ief§tr??§%& é\%? ﬁ 2 %Paﬁgléﬁéréggr i ?%%Jﬁ@%e%?%l{loggk ﬁ?tbg‘?ﬂ'ﬁ‘?

3- (6, 7- Di FreidyFoRERranaseRatipy of methylenss G‘ﬁfﬁ’ﬁ%{ ogranhed qnifiliga gef elulgd With g0
Anal . Cal bekanefethyl sCetpfe N 1@ thangl/megigyleOchigrade @YE100%) p give t dggired prodystl: C, S9. 30;
H 6.26; B) | RedBcfive dilination reaction with amino-quinolines and aldehydes or ketones.

3-(6, 7- D et hoxyqui noxal i n- 2-yl am no) - 2, 2-di net hyl - propan- 1-of {m p.
174-176.5C). Anal. Calcd. for C;sH ,NO: C 61.84; H 7.27; N, 14.42;
Found: C, 61.67; H 7.22; N, 14.22.

4- (6, 7- Di met hyl qui noxal i n- 2-yl am no) - cycl ohexanol (mp. 168-171 C). Anai.
Calcd. for C 6H-,N30: C, 70.82; H 7.8U N, 1 S 48; Found: C, 70.76; H,
7.90; N, | 5.20. 15 EXAWPLE 13

ci s-4-(6, 7- D et hoxyqui noxal i n-2-yl am no) - cycl ohexa~~ol A m xture of

ci s-4-am nocycl ohexanol (400 ng, 3.48 nmole) and

- P~ e ot A - o - - 2 Y T T | -
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] kept-- 5-en- 2-yl - (6, 7-di net hoxyqui noxal i n-2-yl)-amne (mp. 175- | 7%(]:) . ‘
Anal. Calcd. for C'H ~N,O- 0.4 HBO C, 60.94; H, 6.56; N) 13.78; Found: C,
66.98; H, 6.0200081082. 73. (2endn, PCT/US99/27760

5exo0) - 5- (6, 7- D met hoxyqui noxal i n-2-yl am ng)-bi cycl o[ 2. 2. 1] hept an- 2- of- (m p.
90-93C). (2exo, 5exo0)-5-(6, 7- D net hoxyqui noxal i n-2-yl am no) - bi cycl o[ 2. 2

] heptan-2-of (mp. 97-100C). 5 (2endo 3exo

Sexo0) -5-{6, 7- i 3-di ol
(m p. 2205&% 3[% h‘QP‘X"X ngm‘lfd"' o “ g*ﬁf@"ﬁzzg % }'g‘g%ﬁgﬁaégm N,
12.54: Fo yde@r %@eggmet no or(%othw SUITEI vent mixture) until T Cmdlcates imine

Cycl ohex yforr(walostseplnmthyﬁxcera NAGNBH, qliNZBl;H yr -egpthes guifabsredpcing aggn is@deyl pnd thgn |
Cal cd. f omixturdisiatiridd intCTLE Sho8 cortshimior 8f thd\ntetnfedifz;imne.uTid: mikinre TocofkBntratdd 8. 28;

N, 15.86. anhOheGhsiut [sRPSmato, rﬁﬁll%&Mﬂ gQWuﬂﬂé@hé/é‘ﬁ)y?acya@gﬁ 'Mb)%ﬁyc' opent anol
(mp. 137- "61. N, 16.20:

Found: ©) cl%oio gzp’\/méﬂangl (2 /oﬁ}o gﬁYé 312 de§n~ec!_|;.)rodu9Z
traps- 4- (6- Metaaealipe eastion REi-sminosubstigrsd ayinolings and fresrepksnyl camppundsg_ 750) . Anal
Cal cd. for C, 34 apptofpiatdly @bstiidd 3ymifodquéblinef 1 gq.)ris §Bred Nijth 164 &8 pf asoongtaseC,
64.68; H, suéh BGodidh -Biftexidé; 1 eq. of the approprlate bromophenyl compound and catalytic amounts of

Eirng g_ ljls 9 bﬁﬁtﬁ heg‘figipémg F‘?*KI §'%WA15)I311 2‘9 )E]fa): Zce%ng Pgﬁatd lC- t efb\rnglhy
Cal cd. %Ea +)12'§ ngnqri grg ane so 5@" s;ng: aSI-P ue@e er gy ine t% ergd gsa é’"

59. 80; |-| m‘@ h@ed tq\pbog_tjo&overmght The mixture is cooled, diluted with a solvent such as ether, filtered,

(6, 7- Di metdnemiraed and xabmaeglaplied willsonERtQadexanead sitectky desiredipradact( m p. 58- 68C) .
Anal . Cal gd. flﬁl’icr grmh’ion Nglq 3~ hgfdr%x)ﬂ%gstltu@d qfiRoes vid Mitdumddu concNaong-z 87; Found:

]CheStZ! ?yl gx A é?ﬂ% so&dtlon f)than a(}prﬁpnagﬁA rjbsl“ F tei?ﬁf oxlyqumo&aﬁ*ne é‘? abogtzv to alg)u?ZS C? ns( 293

gy, 2 mm'l’%ﬁed évr‘fh 1 R&epcp 6595 d°ﬂ5€§’ alghol griphepyiphogphing PP%@“WL""B‘P“%PHWEH"&G%" THF is
refl uxed (QFHAD) oba suisable dguivaens HutdeactiampragfesDis mhiiwred vB, TL.Caindresioh comypdatiomofkal i ne
(336 mg) the ReadtidP (aBdut | T UDOUt2S Hdurd) B8 niTkedire cBndeftrated Bid théhQ€ldileGs dhftinlatdx@pheiOr t WO

hours. I?c§ GUEViah 1he teslkd 56%[“1 on and concentratl on is chronmatographed on
silic geg' g %ﬁh ﬁheesr e desi aeid 25 g)roduct avvhlte

col aliin o & s iy Red Gimpli o ot fue. 354 Rggpati o
9. 33; Found: @n 9@?’09'@“ Ipyver glkgngysubstituted qmgohmrﬁ@umew'm& Iieg) BN ﬁeﬁedaw@
pr epa~~edexsésssddam eghainbiglarer{isog)lyvabou 2 biveora ppy ang thie adactios trextork isgtinmaitvathihedting
exo- 2- (H gk h&ba 3 aﬂdurmmoué B ndxdite QA itBned betvaa AR MiiLEkHY Pacethde NExtablive -

108-110 C) agP’)H’if%l\ter’al Y, p%wu?e? thé‘c"Orretbongh[? &Slrfm hyt%b %9 Found:

C, 68 dé

2. (H & clﬂ;Fﬁ't'ﬁe ngﬁle"Bg‘lé’fo"‘ﬁPB’QW 6, 7- di met hoxyqui noxal i ne (mp. 93-95C).
Anal . Cal cd. flhe hgirexy Rpbsiipted quinadige 91'4!“'“91‘3]1@ ro@luctjqan g aliglateftysigecthe @ndig@s 32;: H,
5.98; N, frhbMitRunpHy rdacBbroas detsifid abdvd., Mikctheacivedy, yilnple kylaiofudingmttheis ywgUH noxal i ne
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3- (6, 7- D met hoxyqui noxal i n- 2-yl oxy) - cycl ohexanol (mp. 151-153C). Anal.
Cal cd, for C 6H-oN, O-: C, 63.14; H 6.62; N, 9.20; Found: C, 62.56; H,
6.58; N, 8.67. 4-(6, 7-D nmet hoxyqui noxal i n- 2-yl oxy) - cycl ohexanol (m p.
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5ex0) - 5- (6, 7- di met hoxyqui noxal i n- 2-yl am no) bi cycl o[ 2. 2.1 ] hept ane- 2, 3- di ol

(mp. 150z Hmc&}lcall KM shifs, ﬁ\gﬁg 's:gts%béé anions areT non-toxxc to the patlent in

cis-4-(6, u X

Cie 4. (6 Pﬁ%fﬂﬁ%#lﬁ%@}%fﬂwé* Rt §&'\§Z;f§y*§1b5 Sifitson 2R Moyt e fpe
4- acet oxybasg e wh KikaiEbby %3@‘6%@%@&%&9 anigns) Atheeh plyomacedtigalfyiceeptaie splp| e)
in 15 nl offsaid bdsicdoropmindstdre preferredf dliacid ddditiom s@lts Bretusefnl absliweseof g dict basfooih

2- chl 08 0- &fverf #EPAAIONSF GaAl, P@Xe ks dBSirell Brigad Wl intedmBATEE BdductlddSroF &xBrkplE, Wheh thE saltur e

5 cOnti gL OoFrol SRk SHh 2 ggmnmyﬁ,ﬁmm? RS 'uciaz;’ KSherlhif AL O and

concentration I1S.cC t her
acid ci . cErapapEs aeh G"T}?Eetuﬂffﬁ F‘H 9’8 g‘fr macs 'fcé\Yy ie5rpigole

| 50-152C) Sa"ﬂ‘ﬁ'ﬂ'lm thSseopecbf tl@@“’?@?‘m @edhasddr @3 fro@, thestpllayging adids:Gmipgral qqu S‘Ch)@
Found: C, hy@bcRiSkc akid, salférfs; acil, phéspBaricainid and sulfamic acid; and organic acids such as acetic acid,

(é;lscg“td 6, ik 5E, "HE%W&W BARXRI e, rﬁﬁlé’dn@&ébﬂ) mEmbRRA% 208 eth(aﬁ@snﬂfonic%&a 1500) . Anal

fo
SRl e TR CTHEROR s gl oo @%ﬁh&ﬁ'@xih
nz: 304 ‘(°K7P3P5"]d"1g§°'6P@b‘&"éﬂ‘s§1"ﬁi”!55ﬂ‘le\§°10'3’3}8 Bidrobelides; o8 fiyreetigride and rbam c aC| d
4- (6, 7- di nEtchorydg sulios phosphaR, yitratx\skifamate] tate \citragsihdate, Aartaraiet mrlenagf oxalate,
4- (6, 7-di ﬁﬂ&ﬂw bRNES S iRate fudlaftXey IalBafs; hiRIhGIsay-B-hydtEndPlthodes 33ntRRBY| €)

di met l Cﬁ} fﬁ[ﬂ_‘ggs aqu1(pgtgluo%tartljategnm&ﬁ}ongtg%th%lfooge/ (%b l‘;'llgﬂeg.l i P 49

nmol e erature free

provi de a 5”(57 FY§lo ?ﬁyf?“lf%? ai‘%%“ Rage, Teﬁpﬁftg‘(péd by chromat ogr aphy (50%

et hyl acet at e/Afe%élnéyo a fiehgr featmg joE e inpeyfiongadid-pdditjorcspits of thegompgmdsofthds 71: N, 1
| .19; A40Oinventitrchre frepafed b Raction ofthSfiee bhde with thé Appropridte heillfbe thzQPplichtion 00/ 31049

PCT/ Us99/ zziz;tﬁgn 3ﬁ(nﬁwmdsEF&Qx§nM the Q01 ¥ddl e ya'lt@ofzhéuom%&tﬁgg(mm 19%9(1“' ne
L-oxigfp. 4 WlefinePh L BERY b Shal el suliapted M9:
0 38 Ahpl 4 g]eﬁ(a pated ellhe! C)H%lsso ffig Inp fice basé i a%ueaus%?weoui i%o 3 “(5'%%"’ e s1u1t3b & 10

NZ0oj ¢

m. of net @h%’“@ﬁ‘?‘@l"?ed@p’P%"a?taF'ld r"@‘g‘s%\‘!““ﬁ U by Spreprating E" ToBtion AEPYdeRtingThe
sol uti on thé freerbaseiand acitt in emorganicsolvemyit whickchsethelsat sepanates dickady ¢rean be obtained

chr omat ogsyapheetrationNst tisd sbiufiéh. gel  (20% et hyl acet at e/ hexane) to provide the

desired produc, é(ml und$ §i7 fhll ﬁx%en@on can be regenerated from the acid addmon salts by the

tzrzg.ps- - ( %hca%neor ] rag?( X on or% onqug/eth g\sh or exea?lx aare(ft 8?’2“23%X1%| o?%e &CI@IOTQ&IH&% C

59. 42; H feae"t’fsfed om thoir aajd addisig pits by tregtenrvithan alkalp g.g. aqueoypsodigm bicarbenmenpLE 21
Acetic acsothtlbrrrasqwo(s@mmomamﬂutimxqu noxal i n- 2-yl am no) - cycl ohexyl ester A
m xture of t 1 a@hefl thésofrpBindBE he Y EHtibm 8 Xibkstititedw i MALIBR hrofelys bab&IARPSalE 303 Ny,

1 mmol ), 'f&m@&m\\ﬂ%e Sg‘lg) ZmB?eLox@ElﬁenP%H Fo'r[?s% E(ng ugvacn&ﬂ us]e%ﬁ_ﬁlzsaﬂff rm

di chl wt1 els Stir &1' Ig{;nteggratueovrm ture is
quenc MP‘&‘P‘S(‘%“S&E the;fxee agid dorme '°B|F*’<9 F Bie0 iRtrepatsdhe 30 niL).
After dr yaddglomspb$ inghuderpeatérahly those fvhich praduse.fihien eombingdhwith the freexdcidk i on i s
concent r aghathadduticalliy adceptabtie salfMatli§ sdle Shebe Catiofis agd oRIaXic0 e @hitdl dganism lid ca gel

(ethyl acghal @ qua‘Pch sqp\f'u{é%alfg% et Be%drc‘f’a@ ﬁxﬁi@ft&{:@ﬁecﬁ oh PBGF u%@xjerﬁt(ﬂWhéﬁée' d
(mp. 176 177 12. 17,

Found: C,? tvq_flte yé ce ctSficrlégb% t&%m é’barinaceuucal?y accéptagle sgll’s '

(2exns %estlu@ng(@ exarmpipridkationng eflsaling seath metal salts, within Hhe peope efifkq inyention are those
] hept an- 2dedivedZtbmAhefoldwingbasds: fddamohydadepgodiumamdroads, poteshioh hydoxide, calcium
] hept an- 2 apoezidataﬁmﬁ,{h%ymhdp lithi }oxme mgneagmlhpar&u Z.mohym%k#a@w%moxal i ne

gnxt ure &"“886?‘8%]“1‘% g‘&’iﬁ"t’“mm °3h i "“m"%ﬁ 5 ‘F\’/egd“’am'"?fté’fsﬁ‘e il ““’e %Tg'??edfa and

purified Shobinef Tﬂa‘sﬁb%}’lﬁlhﬂe"eq’%‘“? éE'BR?é’P@H‘e'd’r‘%‘H‘ﬂ%'i““'(‘?(Br%m 75 % yield) is

di SS040/edbmzylﬁhatehﬁhmine(ﬂethﬂla)nmeaplder&nfertes(hydmymtthx))ﬁnnnﬁonictﬂinsOdl um net hoxi de
(0. 063 nMerrdhHBmAIRmhydroxi@daRidhe kBe reaction mxture is refluxed 25 for
ninety mnutes. The crude mxture is purified by preparative thin | ayer
chromat ography to provide the product as a yellow solid with a mp. of
97-100C. C .,1-12,N,03 (mz ): 315. The follow ng conpounds are prepared
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(2trans, 4ci s)-4- (6, 7-di net hoxyqui noxal i n- 2yl am no) - 2- et hyl - cycl ohexanol ,
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cul Cur e’ mech ulfeABe R Sies SepunR it T Gy SOEe QiR
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250 nL coni caFurfhel, ths Kdlowing axatples sk repregenfativendf the fprocésees asede symtblésizenheer e

i nocul at @empourds bf Md-invéRtion~ WO 00/ 31049 28 PCT/US99/27760 with 2 nL of the
seed culture and incubated on a rotary shaker ( 200 rpm) at 23C. After 24
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(I R 2R, 4EXAMBLEL cyc| o3Lyslobealopy-6.2-diptethogyapinglinget hoxyqui noxal i n- 2-yl ) - ani ne
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vol umes of acetonitrile, 1 volune de tert-butylnethyl ether and 1 vol une of
n- hept ane were added to 1 volume of broth. After magnetic stirring at 22C,
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evaporated to dryness, and redissolved in ethyl acetate. The ethyl acetate
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25 The title compound is prepared by deal kyl ati on of 1 MAY
4- (6, 7-di met hoxyqui noxal i ne- 2yl am no) cycl ohexanol using the sodi um salzt '3@ 2003
et hanethiol in DVF as described in Exanple 4, followed by alkylation with
bromoacetic XQW33H9t he presence of base as described in g&hEUEF8cedur e
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Et OAc (50 nL) and 5-brono-4- met hoxy-2-nitro-phenylamne (2.5 g, 10 mmol)

under far EXAMBLERIded 59%3-Puili®-¢-BoFompky-qiixaliredgdroabioridé xt ure i s hydrogenat ed
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sol ut on 2b.dioh FY EhEE 2Akked fFidRke! 2nd30 REthtla ol MGhea™t . The
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m xture iN 18891 uxed for 1 hour, then cooled. Water is added, then the
suspetssion is filtered. Ttte resulting solid is washed successively with
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4- chl:g_|0- 5- met hoxy- benzene- 1, 2-di am ne di hydrochloride ( 1.8 g, 7.2 mol)
in Et (15 nL) under argon is added TEA (2.5 nL, 18 mmol ) at O0C. The
mxture i d for Bonykil$r(ietebydrefpran3-Radrudaexdin-2a4bpdeny| gi yoxyl at e
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eadec, L RGEAAE SRS bl ol 12 ADLURRIN S S RH AL O
severdl iSRG TS MFHFe i PRI aQaasiigneg Bpryen EQAS and VLG Tie

organic layer is washed with H,O., brine, dried (MgSO,), and concentrated. The resuiting yellow oil is




| NTERVEDI ATE EXAMPLE 7 2, 7- Di chl or o- 6- et hoxy- qui noxal i ne and 2,6

Di chl or o- 7- met hoxy- qui noxal i ne 40 To a mi xture of 71 MAY 7003
7- chl or o- 6- met hoxy- qui noxal i n- 2- of and 6-chl oro- 7- met hoxy- qui noxal i n- 2- of (

| g, -4.7 nun¥PpY r a CaCl, drying tube is added POCl, (BCHASI27B
reaction mxture is refiuxed 30 2 1 MWY212~~3 WO 00/ 31049 PCT/ US991 27760

30 = mnutes, poured into cold saturated NaHCO, solution, filtered, then
washed with water to provide a solid. The ratio of

2, 7-di chlc%maﬁgrmw@mmdmxak&)m@d taked up mBtOAIPAY ﬂcvﬁqatshomﬁmmoxal ine is
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i n | NTERYERE ATE EXAVPLE 15 from 5-norbornen-2-of via a versatile

i nternedi ate exv- 2 bicycl o[ 2. 2. 1]kept 5-en-2-yl isoindol e-1, 3-dione

| NTERVEDI ATE EXAMPLE 10 (2exo 6evo) - 2- ( 6- Hydr oxy- bi cycl o[ 2. 2. 1] hept 15 2-yl
i soi ndol EXAMPLE G e and BiskYsloh 5’@9&5‘)’ 52“ hoxygHRos%iPe bi cycl of 2. 2. 1] kept - 2- y!

i soi ndol e- 1, 3Tcla DN stlgtian (frink) ofi NaHAD.32 g.B-mdl) werlagpR cPcldikanplt(0.3 méné.2- y |
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is used thetwesahtQae/ Ha@ hegrorgaic dayerris WeshadegththO gud trige, dried((WeSPesindue af t er
filtrati ewomadgzremhad 0% EaDAdexinds)edyprovide a0gixa phiecolid(nsp, 75-C&CYeAna(. €hlbefgr t O

proviige e A5 Cefh. R QIR &, 145 Edingad, 7081 T HON, 7$@par ated. | NTERVEDI ATE
EXAMPLE 11 (2exo Ser r do) - 2 (5 f—|ydroxy 25 b| cycl o[ 2.2.1]kept -2-vyl

i soi ndol e-1, 3-di one (a); re of (2e

6exn) - 2- EXAMBLES, cyCdF'BT"ZY'Z“ i'd}'%'ﬁ‘f‘Y%l"Wa"I“s@ﬁl'PﬁS‘B'l')t—?-'ﬂ"l"B- di one and (2exo,
5ex0) - 2- ( 5- hy de 8961 aglution [0P6.2-dinethoyt-2-guigdxaling oirbakeldehyde 8 2diMet8V/ {300 ng, 3.3
nol e) ,  Ardiopythandi(N$ M) CSMnMBI Gt QaRY Eohey laginel (M 1 LALULY MiholETHYdattdA ischl or i de
:Mst > @ g{ ] ggo@h td er&o?m%a&tme SvePM S, tﬁela%:aﬁﬁ mmen%moﬁf,; ﬁi'ae f E}igg%lztl‘ogt ed
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separ at ediexayesmad/iratsd wsh HEEin HRUC THElrks@hing-E60tionlid d@gntrated pwddhei sollids are

eXx0- 2- ( Suiied Witk Gbfbpandd tolprivi@Ritwhire Ydlid afid AR neva&ucfmdom .1 85-190%Q dét.).

sol ut lson H%éleéﬁcquo%é ngobtﬁéﬁ%%%ﬁﬁh@%tm&i %wads@' 39 Jﬁﬁé 3-dione (250

mg, O. 2@0 U ni L met'hanol’ I's a H, (38 ng, 1
nmol e) . xture is stirred for additional half hour and quenched W th
INI-1A (1 nL). After being concentrated) the residue is extracted with
met hyi enEXaAMRIFidde ( 2x %67 Dligethdxyqiotiasy)raad-(3AR}-hythdeeclaiekyd)-dndre gaeer-t he
g;z ir eg br odgct used dlrﬁﬂ&hwqm&m% i Idaﬁhetwucycﬁdhe@ﬁ #fine 40 | NTERVEDI ATE
5€X('\)/;§b5 am (no%Eeq\éactl?m ér@ ﬁérd sHmB{l)él %_albﬁ %regaritlom%n% qﬁfd’% aMIRo-6.7-
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(2exo, 6oragict Grixiure mjalmdcwrom{mg@l)lﬂ@]i Kit9pt 1A @hexhnedhandtrécrysetizaldrppounds ar e
pr epar ed Hi®AdheRine0 bbtain @ hitd\@Lidalt Bhixftte dPYis aflbdnERdrhedd) (b, BBQY@Cprasedur e of
| NTERVEDIQLE, &M NEo,! c171.97; 1, 8.05: N. 9.33; Found: C. 72.12: H. 7.85: N, 9.29.
35
EXAMPLE 9 3-(6,7-Dimethoxyquinolin-3-yi-amino)-2,2-dimethyl-propan-1-ol
The reaction is run similar to the preparation in Example 7. To a MeOH solution of 4A
powdered molecular sieves (0.35 g) under argon is added 3-amino-6,7-dimethoxyquinoline (0.32 g, 1.6
mmol) and 2,2-dimethyl-3-hydroxypropionaldehyde (0.19 g, 1.9 mmol). The product mixture is
40  chromatographed (3% MeOH/CHCL;) to afford 0.10 g of material which is partitioned between
CH,Cl,/10% NaOH. The organic layer is washed with 10% NaOH. H,O, and brine, then dried (MgSQO,),



5 | NTERVEDI ATE EXAMPLE 13 2- Met hyl - 6, 7- di met hoxyqui noxal i ne The title? 1 MAY 2003
conpoeund is prepared using an adaptation of the published nmethod of Tanmo,

et al. Tetrahedron, 1982, 38) 3347-3354. To a THF sol ution under argon is
added. 2- Chl oM @/31¢inet hoxyqui noxal i ne (5 g, 26 mml) and NCTU3RIME) (0.14
g, 0.26 mmol ). The reaction mxture is 102g£ooled to 0C, and a 3 M solwtion

of MeMyBr in Et,O( 13 nL) 39 nmml) is added portionw se. The reaction .

m xture is allowed to warmto roomtenperature, stirred for 1 hour, then
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and NaCl are then added and the m xture is filtered. The resulting sol ution
i s pour ecEXAMRLEAIOs epar a€yslohexyb(6imethosy-7-norbolineylayinexnlis-2tydyearise ar e washed 3X
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t aken up
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yi el d}. 25 | NTERMEDI ATE EXAMPLE 15 (2exo0, Sexo)-5-Am nobicyclo[2.2

] hept an- Ze0@lE B €X0- Srds eL@X R Y-Gle@b-qinbxdli@Riid)- 2ycwnexaaadnd trans -4-

>t oxybi cycl o[ 2 th
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J.
Chem Sbe. - FOp R iR ek tpder Sggi s Y APE- SR P A0 AFPRTHE LRI AT o
sol ut i on dighlogxemsthexyequineyabing &4-dighioro 7 mephouy,uinpxsling (302358 mmgl) apd tw&ﬁm ) in
10 nL of aliffo-cytlolieRanal (0SHPLY rAmol). EThe Seactibd @txtare & hhdtdias dT10e¢ Tdrlkppadimedtélptd (1. 2
n,, | 21 me)monmﬁm{zu x.xdtuaﬁnﬂa%g.%suea raek, mJMGbmch@Hrméaefpr@ommgmde at 0C
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ed
(1T rati i Gohekt 164 HGh G 57-6h Hof 88 Dol Eagheatn -7 £1:dh 5§10y de
(2endo, 5EXdR amlysis extventadishat the prodiicpis 2 241 n}ixmepf agms 35-(Pckipro-6-Testhexys glinpralipr?- of
(2endo, 5&)&@)0)—%%%@0!ybivﬁ'yat1(61ci[la'o-27rﬂclhohﬁﬁliiﬁial%@il-aﬁ%@cﬁgﬂleﬁn@ﬁ mol ) in
THF ( 10 nL) is added phthalimde (4S54 ng, 3.09 mml ), triphenyl phosphi ne
(810.'4% r l ) antdang4?g ?isme \})x¥%?n%ratli10)§y cfn}uﬁ)é(:yc]ohexar% 3.09 mml ) at

s |ef densed on the
rotovap and t I‘ré'”r é‘@i“d‘ﬂ@’cloée"ﬁ'tﬂ' {0 ! 82 g3 aﬁ‘éﬁ gHero-drrdimsthayuinsrsling Odog bedy 1 40
acet at e/ hescambined and peatedi td @6G- 1B9°Cifos b peridd pfotincots. He darkybedwncuspesion . filtere® 1 MAY
2003 WO Qfad ohtkhBatbCTTnb/R81A4eAd piiffieden Hflakcohinn’dhitedwiBo3Rettanbindiitiiete oridbe

above sol} g3 rI‘"nyI'lo podd W% A 25F 116.1682¢! %ﬁael%nlcdzfo?cm,o c¢hsm

of et hang ‘%i u Al removal’ b t hanol ,

di chl on@@ﬁa"ﬁg ? léé %E?“d égé’d{ﬂ@g@c Siét t he resi due. Concentration of
the sol vent affherodwofndeouiébespergealiisehiptheipboviigmethod. Pladiog itk 0de et yellew (127
Ng) 75% polaticin d Mixthfeasdt 2i5mit dTavaroat@l1i20 il of @thiudna siéat trane-cblorel betuition is

puri fi catjpQtheq lﬁloméflg% | hgt%gﬂg%’ 1§ﬁﬁ¥t)ano%gadm paletelt g%ﬂila 2Orgng1: colored needle-like
Pes
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]( Zggbage%&a& ta%frﬁ" trB °2 23‘?" H%‘%E IE{H‘ ‘}2{‘ ‘5‘8"[ P ﬁ'tV%a |}|8W|5°'ad33rpegﬁfel ?ggr%e)\ p?gper

st ar t35ng mat eAltginativelygt plAqﬁ:_thq:_t)@qmug_cBls Prgpa,rqgﬁg fo ows: To a solution of rrans-
- 4- Ami no-426/metihithoxydquimkain@rddmifo weyoldhaxanoldd isgpropasdh islad @d @ yadntiineRHAMEC 4 g,

36. 36 MOy ikt E@ﬂﬁ&lu*of pﬂhﬁu@ﬂeﬂarét{' lgﬂnoﬁgi‘he%ﬂﬂi Rlided ‘?srlﬁletghﬂﬂ@m luéhnamubn in
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7- met4Qy| - 11.24-@li 8- spiro[ 4. 5] dec-7-ene. To a stirred solution of

7-met hyl - 1, 4-di oxa-spiro[4.5] dec-7-ene (3.36 g, 22.47 mol ) in
tetrahydrofuran (THF) ( 125 nL) is added a | Msolution of borane in TH F
(22.47 mL, 22.47 mol) at roomtenperature. The m xture stirred for one
hour, and the reaction is quenched by adding H20 ( 10 nL) at OC fol |l owed by
sodi um perborate tetrahydrate (10.0g, 66 mml). The m xture is left to stir
overnight. The two | ayers are separated) and the aqueous |ayer is washed
several tinmes with ethyl acetate (4 x 150 nL). The desired al cohol is
obtained as a clear liquid after flash colum chromatography. The above

al cohol (1.8 g, 10.5 mmol ) is dissolved in nethanol (50 nL) and 1IN I-1Cl




| NTERVEDI ATE EXAMPLE 17 2- net hoxy- 4, 5- di am nophenol di hydrochl ori de zﬁhMAY 1003
title conpound is prepared by hydrogenation of 2-nethoxy-4,5-dinitrophenol
according to the procedure of Ehrlich et al.. J. Og.Chem, 1947,12, 522.

| NTERVEDI ATEVERMMBE 18 7- hydr oxy- 6- met hoxy- qui noxal i ne- 2- RET/EEIR127760

6- hydr oxy- 7- met hoxy- qui noxal i ne- 2- ol . 231 MAY 2003 WO 001 31049

PCTNS99/ 2?7?60 33 The title conpounds are prepared from

4- met hoxy- 5- hydr oxybenzene- 1, 2- di am ne di hydrochl ori de by reaction with

NuCH and et hyl i gha¥iQe |tl?etsﬁlféﬂ§§aﬂgfttibﬁleré519 qwrs«aregéred REQWEdh 3bBickxampl e 2. 5
| NTERMEDI A %al i ne and

6- hydr OX)V ngt ’ﬁ%’}’(’b- % Hrretf‘,o qdino%lmf’ nﬁmmoi_gyclo%exta?ol A sgo"fveg etorll,e o or epar ed
from 7- hyeft kvutgﬂwgmlyau ith yaimingaip e 4x °CHs gecessary. To the resultant solution s

6- hydr ox gargfuligeediabaguapus hSQa(liemev. 21 Misolb)withgamid stivringniThdsalP@T$ formsli iykp!ledted

pr ocegur @nddried dippdvidR Medtifatdn 280k ¢ie@. 10 The conpounds of fornula | as

described her iy f% pe,daﬁ 4% \}Bfédgtml%%’ begil ﬁ:ﬂ,&xmt@rh ﬂng? gérfa{ cel |

mat ri x productlon an rce chefio |t|on of

PDGF- R t yP58#ne ki nase acti vi ty. A large nunmber of disease states are
caused by- (é7ﬂwhq&mm¢l@t2ﬂéﬂmﬁ@mmubpi @vp- b1+ T EPTQ. Hpal Sealed FpfebMN:@n of
mat ri x oIC, fosd Hys.5leNul se6eEbupd: @y se3oTHOb 46eN| 15B7at h (apopt osi s). These di sease
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di seases, Cusfh ’rdt | séa S€s, rosis CCurring subsequent to
angi opl adt( 9*7 @FW‘W@“&G?‘%&H%X}“'F‘@WW?&'F“B?' (Rjpg i85/ THIC)-efpab Salgd. for CyeHaiN;O: C,
fibropr o8Bl Bud. db 4 &emdsudh7adl, 710X 1h2d.tis, fibrosis of the | ung,

ki dney and liver. In particular, PDGF and PDGF-R have been reported to be

| mpl iygat %Q(AMPL)%H?C' fic fvpgs. 15% éﬁﬁoﬁa]ﬁm lBrHiE’{Bbr cISHi&opS brain cancer

sar com ahfes ?rﬁioﬁeggref{%hi O o

cancer, .Co

sar coma and nﬁl"}"éfﬁrﬁﬁflc”ngf"ﬁwgﬁ‘ﬁ hﬁx

prol i f er dimethexyaunenalingdAZ) mg 2mmels) inhnk of ashenelyis mapprhia sealed tuje psd thephgated at
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control Qfetan6 praviaolnk 8sliréRbRE i &670¢). ARkl SalQ, foP¥ &N, @ﬂw‘dm oncogi. it rix
or pegrly g?g ?drg{nggé 3Ry 9% mgl%pgt h (apopt osi s) is invention

relates to ol "andl ér 1 I'tion of cell signaling, cell
proliferation 25 and/or cell matrix production and/or cell novenent
(chenot aEXAMPLEH& cont r(bX-BievfclOé%hth&ﬂ ye@\Hdimetenxydningnalin@el-aninef | ammat ory
response. Mor Brosqdee Al iAixtuye of2ithBrok6 dimktheNyquifdxalie g5 §.02.8 enoles énd@f)-exo-
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itsel f, amtbe@ddcristanzepangitasly! ati on of a host of intracellular substrates

are some of t BScddlr@ BN AThizidke o‘?‘é§ﬁ‘|&% 6"‘“18& @J@uhd}éﬁ%\/@ 460 91%|e an%'(@rb%' ng,

cell proli t.1 on, C I at or | ease.
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i nvent i omistdinkenyipbespligef In)’-bingphtiyéd (RINABt AR me) an b&s@wwmwcqmemamw ant ati on
and aut 0|Pﬂ(ﬂbu)e4(un§ aadal. cfituhienais héad un8IPO fod eight hautrs. Ariothesportivu lof BINA® (6| er osi s

and syst g sldlmma%z @6 M&h@&@wéﬁ%}e nmu& rs%ﬁsd Ado°€ sye%ﬁgm ORter bangcr.m‘ea vs.

host dlse sor ers

paor st &gl MBI hon ! i resforn uRRe st Eh NGRR3R, oi e
such38s EemsayerisiriehaeRIEResithsite gdfdged yﬁde‘p%lﬁeffeé%ﬂ"fi"c"%"°" fsn t he

t r eat mentchromato@aihed arsiiza e eluted with hamte&thyba@g:tata(&ﬂmmmmwﬂemfe dediied prodineeastai on
nmay be ugggh yemdmsr.d 9& pnbwh@@@y Q@i Fal! fol 0,,HOSPONS 8L HANOAN 4 ERFEH@ACT | ON
by the h H 32 transpl anted organ or 40 tissue. Wen used
prophyl act a bo ound of this invention is, admnistered to the
patient or t 0 'Eerf@"‘tW“égsﬁ?@p‘E}P‘db"r’b%{FPafeﬂ sigitlaniy; begiaping, pith§e fapropiesiinegpaterigh

t r an#fl arnpradediwmAbper at i on. Prophyl actic treat nment 2 1 MAY 2003 WO

00/ 31049 PCT/ US99/ 27760 34 may al so include adm nistration of the

nmedi cation after the transplantati on operation but before any signs of
adverse reaction to transplantation are observed. \When adm nistered in
response to an adverse reaction, a conmpound of this invention is

adm nistered directly to the patient in order to treat resistance to
transpl antation after outward signs of the resistance have been nanifested.
5 According to a further feature of the invention there is provided a

met hod of inhibiting PDGF tyrosine kinase activity conprising contacting a
conpound accordlng to cIa|n11 W th a conp05|t|on contalnlng a PDGF tyr05|ne

o v e r a o "



Ref erence herein to treatnent should be understood to include pr ophyl act |
therapy as well as treatnent of established conditions. The presenz MAY 20[]3
invention also includes within its scope pharmaceutical conpositions which
20 conprise WRYHEPeuti cal |y acceptabl e amount of at | eastP@SIY277¢he
compounds of formula | in association w th a pharnmaceutically acceptable
carrier, for exanple, an adjuvant, diluent, coating and excipient. In _
practice conpounds or conpositions for treating according to the present
inventi oaormycla[dm‘1meﬁtsedrnm:iyn(a7amethtsﬁ,rqhmwnmt yBlaminalph §. frenmeC).fAnal. extadipl e,
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mat eri al q‘f“é“i@g%ﬁ%’&'“ VP BE 'r%"q‘g‘@ aé’él[ Fﬁgﬁﬁ’oggb)dgéﬁt ative polyners suitable
for pl asm depd@ilarlyshs miner bereatp hAme)ishydiglyzeshandibs desised njedusty -2 e 1§0%tis| ) |

pol ypr op¥lkeisdatabérotegrepaatiee thin llayershematograpity hangsllow sélidcasigned as (2cis,4trans)-4-

t et r af | ugg @b I ANBRIAY) Dinsthy1 Q¥Adhe anaN € L11JR,T, (@) 36.her suitable

pol yggr systens include polymers derived from photopol ynerizabl e nonomers

30 such I oners. pre avj ng.at |least t\ ross |inkable
& ( Car BBAMPEELSE (PR Pttt A e s o oot ¢ on

pol yrer i zabl eThe(hihievpipi@at lIReptidryle{6:0dmethgxxasi mra-yDteine e Examiplsilf isng poi nt
above 10@sded omb cletahidR wheviint (ChiedmeAD, 2582 t) 60%iheptinel#eogthbnod fvitiebionk 100- 1500
and bei ng m@-@-@m;ﬁno@ﬁfo‘;\fé%ﬁhﬂg nil/@RuEPn gt hsthve ¥Rl PRidu AblhinBi s BRI YT BILS,

" eadhy. Bt & BE A0 contofiSa IRNIRS Wi R LTS Rhoth 324810 MBS0, The
phot opol yneri zapre )ol'ye H’yfenl cal Ty unsa'?ur,a ed acrylirc gie e cr,gll iC
acid 35 &ytigp af&%ﬁlﬁaﬁw wnf-%ateﬁrowwevaaewW@td@%v"d?fétWédﬁwat 8 Ye(s9ld per
mol ecul eisobtaimedk fo)r’eld 9 5 her®2ff, CHIRD mas 84t 186 PO.Anelk calgdfer<C 4, Nsxi9.3 H,0: C,

mul tif unkéomal 7. 8¢ Nyl3at7e soubaec, @b8y: NG, Yr8d. di acrylate, ethylene glycol
di mret hacryl ate, trinethyl opropane triacrylate, trinmethyl opropane

tri hacryl at pentaery~thritol tetraac r. pentaerythritol.,
tet r St EXShBLERe" T & Bkt PirpbRaL S Phf SOHE R Bryp SR
di net hacryl ate. 40 Al sylamine}-Bicydlei2. g.blhertagPedli al i nst ances are nonoacryl at es
Isuc h ?s N- but Bungid®ai IFR0E2 ( Morfiertiil isaH&lliﬁﬂQWp)iTcﬁised frasn ale Pyxltﬂmmnizmn yl ?t e, ,
auryl -a - [ yl acrylate. Small quantities o 1
MAy 2003ﬁ%%é%%ﬁ%E%ﬁﬁméai¥ﬁ§§§%z?$%g 40 i des of gnet )qfr jic acid such as
N et hyl of el AP SRRCEE BiFy F0dRneamicn Masks fa Saninia el edd iy MediiBounds
such48s Nmediymy 216prerinsichlatehwith 3 inknpf fungj suspension and|incybpgadion a rasapehakds 038PI aci ds
such as yanyic fol ale,25v inhytbnigd Nekseact cohialng 56 it lof e sdaistnaediashi vate idocdladd vi Ny |
ether and allyl ether and allyl ester are also suitable. Al so included are
ot her nmononers such as the reaction products of di- or pol yepoxi des such as
5 butanediol -1, 4-diglycidyl ether or bisphenol A diglycidyl ether with
(meth)acrylic acid. The characteristics of the photopol ynerizable Iiquid
di spersing nedium can be nodified for the specific purpose by a suitable
sel ection of nononers or m xtures thereof. Qther useful polynmer systens
include a polyner that is bioconpatible and minimzes irritation to the
vessel wall when the stnt is inplanted. The polyner nay be either a
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2 1 MAY 2003 WD 001 31049 PCT/ US99/ 27760 41 heparins, pentasacchari des v anne
fi brinogen receptor antagonists, thronmbin inhibitors, Factor Xa i nhi bzt cJ\fms} s
or Factor Vila inhibitors. The corrpounds of the present invention nay be

used .in comb™M@PPUA wi t h any anti hypertensive agent or choF‘éE’P%"P’&Y“?)r lipid
regul ating agent in the treatnent of resk&nosis or atherosclerosis
concurrently 5 with the treatnent of high blood pressure or

at heroscl erosis. Sone exanples of agents that are useful in the treat ment

of hi gh witloDelL pf the seed @iltine ahdidabaed gnaroey shukert( 1200 fpml )laDXPO.QA ftdr 24 Banss,

bet a- Nbcéiﬁrzﬁgz;sf&lila!c%lb[?'ztl meﬁt 2-fR8, ¢ummh9m{;lna!all.aﬁtyﬁgamb sf@xaa.aﬂ 25 is

al pha- re t o ol useful in the
t reat men 'Ssgliy eJ‘P @CQ@ %5 ‘ﬁo‘f §|1qu§(15§1 eve* concemm f"g‘?"lébéP L cu "6 Tevel s

i ncl ude ereped Aflgs24eBRal ingropionHidsdim ?rléoQ!e@toaes%% P%F’f"@?té’ OSéo%bﬂ?ﬂﬂs of the
fibrdie @046 NaCUOOSTH EHRNPO6N Tbe oftrattior ispedamed usingZonuinesvfagejonitde,Used in t he
treat meMonife dé adrt-tabSmdti afﬁer@ﬁd LRI of Bihbpise wateQBRd & | Volunfe@FBrofiaii@n Wi t h

corrpoundncm &varrﬂl? atli&d"%n% ;&I acf c#éye% téf ”gérsm%frﬂg m?e]:'méﬁd?a%clg)rer is I(:311 !:tgd #Gder st ood
Ft

t hat the esent .rnven nc ound

present TYARPERIRSBAVIGY ﬁ“ddﬁ‘gssﬁl?’eddﬁ 6?‘“3(’% h&Ft é?‘Féﬁ'ﬁﬁ"S‘?‘fé S‘fm’éfegﬁ’éﬂ't‘“lac cl ass
agent s Ceshf9d0063 wimt ising ethyd aegtatars clyentt Fractionscosntaining the digtransferneating prpduchar ked
phar fic cdrogparattd el lig\silitd Bing b H,0040HGrdd@Ent 49 chigs.t Thickhemratogephy yieldshie pure
l'iterat Ugifq Whhfolnd £34 %g,?ﬁug);eﬁo@f,&”dge[ 1pey@d|9§4@; correl ate to pharmacol ogi cal
activity in humans and o manmal s he foll ow ng pharmacol ogical in
vitro and in vivo test results are typical for characterizing conpounds of
t he presEMEEESht | on. ”‘Fﬂ*?ﬁdéﬂf"i"@hﬁ'@“mﬁ%‘ sty s PoksYIMiBHs and 20
Phar macol ogi cal Test SesbhaacCodpounttfs-mitbdxy7-(Ehembolopeylethokigeinpxatient i on
exhifgt significant actiMining-a&lodxaioti N tyrosi ne ki nase inhibitors and

possess L her aigifd Gmbélniit @é;,a,%@i, o b AbioRh Pleclihedh. LeAGRNLS T or L he

t r eat ment . of cfeyfaﬁ g&ln htlon ﬁ‘l fﬁ ‘H‘g‘%c ﬁ clhero is and
r est enosTHErnEaling 7-( Qi et It ety s é"qﬂ'l“miah'ée ofipdent i on
exhi bi t xl}vélawé)afunga*hq mwe@mf&«ammm pdireagiipnf the egsylting @@arqm#'glnaffrdk@pxy&a | 25
pr ol i f eraéthaxg-2achdtoqnineralinet %(zanmﬂlmhhmmbtlamﬂ/«aﬁethﬂxmhlavoqmnmm{e@ﬁd teadb-H-

i nf | 20MBdniihdcycRRAANE BoingdNhrscRdurdS BiaRSe {10 Preventing or delaying the
occurrence or reoccurrence of such conditions or otherw se treating the
condition. To determ ne the effectiveness of conpounds of this invention,
the phar BRXAMPLEZS o)t ol (rqmstHydreny-yelpisy laning)cimethosy-gripeslintryiowylk ke ar t
and recogni zed to cor r eetig agidand 2r[2elyanswebpdronytcyelphendanivg)toym@@xy-nuinexatiral s,
are utilized. Conpoundgylkfipi-teefidwidscope of this invention have been

subj gt ed tOfh@ﬁﬁ&o%&dnﬁ%%rép@é&§yde§|ﬂ§1at§on%fl R;SPJI %&h&%@&lﬁﬁo&ﬁﬁne%re believed to

| at t h | t
of 1 ﬁeieq%'"?>sy°§§‘a%°§r'?'wew'amg%gf it ARTER Setbed bl B0 ons
ski |1 ed pyplkyldon iy hiepsrsigatdint SPPéani;anaﬂF desprihsg gltgﬁvraémosedwetsdet erm ne
the paraneters for using the studi ed conpounds in one or nore of the

tE E?r api esx»:lza_arﬁm mbedI hes.gi- manﬁﬁHPmyEd?clJ iééaﬂe‘ﬁhm@ Hhagse aﬂﬁu&;@mhsl uammlwal ti ?51
assay The titled Qr a
I\/bd%Chem 1994, 2%1 'ﬁzi i &{n "ﬁ }glﬁ_‘ré%f EI‘EEI EM'By re eetﬁéex ce, with
t he exception of u5| ngM' &2 e ¥°’Ty F“\?@B‘dfr om Hurman aortic snooth
muscle cells Rhmﬂmynpamdmp%@danbaqlwwof he copppowgeof ExAmpleA898ivg Gener al
Pr ocedur @meth@aiindAC 2C03 WO 00/ 31049 42 a. Cell Cul ture PCT/US99/ 27760
Human aortic snmooth nuscle cells (passage 4-9) are plated in 96 well plates
mr‘] n, ' umat 000_cel, | s/ wel row 2-3
daya3§At ARSI '&.ta};t E@Mggérconf RS- "'(?@P’fysbeﬁfege'gggWH’egp’V‘ggithg’HgW th serum
free nedia ( §|‘D|\@)solugontpf EtQAtcdgbnle)gqngs Ag)g@sﬁ -methoxy-2-nitro-phenylamine (2.5 g, 10 mmol)
under argon is added 5% Pd/C (0.5 g). The reaction mixture is hydrogenated at 50 psi for | hour. The

mixture is filtered through Celite into a solution of HCI/IPA/EtOAc. and the pad is washed with
additional EtOAc. The resulting precipitate is filtered off to provide white solid.
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INTERMEDIATE EXAMPLE 2 7-Bromo-6-methoxy-quinoxalin-2-ol and 6-Bromo-7-methoxy-




After 24 hour serum deprivation, mediumis renoved and repl aced wi th2tiedsy 219
conpound/ vehicle in SFM (200 Pl /well). Conpounds are solubilized in cell
culture DMSO at a concentration of 10 mM and further dilutions are nade in
SFM .After O ei ncubation with conpound, cells are sRGHYTOHEEEO with
PDG- at 10 ng/nmlL. 10 Determ nations are perfornmed in duplicate with -
stinul ated and unstinulated wells at each conpound concentration. Four
hours later, 1 pG'H thymdine/well is added. Cultures are term nated 24
hours after addition of growh heisdxatin-2-6lells are lifted with trypsin and

har vest ed ontma@omﬁdntomeamlsqﬁ Wk Brg it RS il cRELINGBAIURR @ & B8 | aC
Machl | 96 ion.caunt.er (IV\aI | ac

i, N I I
Set apl arbyo] B g L R AR s R0 e ¢ ol T4 %4y
aortic ssﬁfseﬁfﬁr IPurainytes, e g sqlutipged g% cthy! slyoxylptg jn tf}a%&%& 12maohitdisded from
ATCCS Cqloktenwise The castion mixBire ise¢flugsl fBNIGMuR then crgled.QYetesis fdvedliten ded cel | s at
pass agessuébeélsﬂmfﬁiﬂtekéa Ehe rwﬂ@.ﬂg Sl isSwalie® s 00Vl Wit OLRBOH, IRAf dnd 0,08 ent
probe. E:PSA 0, '&g Mol ecul ar Probe), is added to the nedia and cells
are inc ateé fFor m nutes. After washing with HEPES buffered saline,
cells are lifted with trypsin and neutralized with MCDB | 31 buffer (G bco)
with 0. INVERMEDIAKE EXAMPLE hni ne 7dmematBohlfretatetionn ivieoxeline and 6-Alomes2-
centdd fugation, cells are washeehiqog-metiory-tuiickeled resuspended in the same

buf fer w thoy, afnﬁitélje oPRYLAE 6§r€‘e‘iﬂ2§kﬁ&m§99%02 8%& éérﬁﬂo-ﬂmeth@&?} nﬁnd%lﬁn-i & Pbat ed

concent ry P Ao BFAETBOERtS BN e efenisORRRBDS e TndY, St i HED Gy el 1
modi f i edilsgdisn wepsaith watente provide dlight-tap selidy Rafieef Z-brogiogediaspfraeorrenbr ane

with 8 muinpxaiige Si-tremd-Polrlerbi Tosgtho@pyuisexelingseapprodimetelydnthydH&MR coated with
col I4ggen (Si gma G3657, 0.1 ng/nL). PDG--(3(3 (3 ng/nL) in buffer with and

Wi t hout f la | wer chanber. Cells
(30, Ooo)lﬁTﬁ 193 IQI.JanJ nhi B%hﬁ)r Al,ﬂ,g{ﬁ& Jr%ﬁlhhé)t he upper chanber.
Cells are in Gﬂé‘f wipn pHH-( °'H?5&4§“°th?ﬁ3é 'f‘l"°P'E VIWFFB'P%QF\QQ s removed and cells
on the fremol3d SHE (20mel)ds afdedalnedipxanetl 8 ehL). Afid the mixtupd is gfirrefl pU@F@ e &5 on t he

menbr anehoins. Tetréctionigigtutdsd ddgcealydtedlf ahdipurtitiohed Hifwletr FTOAER NaaOH. The aqueous

exciggat 'l%ls%@ﬁa%ﬂe@%ﬂ’x\@i(ﬂc‘i@ﬁ} Bl%xe%eéﬁéé%’%)@ad&&bed'oﬂto%ﬁﬁb pReri ment, an
aver age %el cates. Percent i nh| bition

i s det ercﬁv;n“"r?(é"tagria‘r91 B%E&%?’%é‘?"edqo Bm‘f'dc i °ra"F°upes "From five poi nt's
concentration-dependent inhibitions, IC, value is calculated. Results are
pr esent dNTERMEDIASTEEXGENMPLEE Hm f | 9é3hbcmhmelhpefﬁemm132.~di8r§in4dihEmhlaei¢eept or

Puri fi cati on TE@holiitea 8PEIOAc [ISmIl)iafd4-tifdéto-4 SnelR e Tinb-phédglaiing CEEIA 7@ nthol)Yar den
and 2§Ch'uﬁ§.§h@&?fs add“é‘?% P‘&/%'(b§ r"ﬁ\e %Qwﬁn{,ﬂurgg h9d?3ge¥?é?édtak§ft§ si fr PPJ?;%'H@”CY (2 x

RO matuli s ARy o g SRR el Sl Bl o8

ded at 600g
for 10 zms'md wt!e%dlﬂovﬁ&t% | The &ﬁlénwwmtﬁ is Gilierpdoff toprovide p whitssolih7 cel | s of
cold solubilization buffer (50 mvl Hepes buffer, pH7.G 1% Triton X-100,

150 mmlleBﬁMEDmmEXAm% 1 mughioRMeth@Y- qﬂﬂb)m-m- 2-ofad MaY 2003 WO
00/ FHo4 US9 = ap %] ngmetg%ng%xap(fgﬁgm dine. 5 ny/nL

| eupeptic, and 10 ng/ soybean trypsinin 20 m nutes at 4C.
After centri FBQ&‘%'?‘!?H°5‘1‘°“1‘I5€T5W6’QX¥' Z‘@Ef'ﬁdf?ﬂ’t’@é"hyf"ﬁﬁ”‘glﬂﬁQr%?aﬁt‘“ql@"I oaded
onto a \NEHGHmigandenhraemis §iedDTEA (2 mipd8 ke h)ae®Cn Thremix@reds ¢@red el s) and
shaken frgifiuted, fE Hlufén SFE5% EHAG! gxmﬁaer.hadenamleg 03Imnic) i§ aiTeVRticAREe. IR resin

‘i’gghed t%@l AR i TN DI TS k‘iﬁ ;ﬁw'redd%%rl FHdur 1) ca e% M‘éﬂ%édhéh[‘m%% 10?h

L B e Saboni e sk papcind L I, AL Pr°iv'§e>aﬁﬂw'mc:h and
10% gl y rewesr) The’lm@sluﬁo;mzwérequtsmerai mes|with addueneand [Heigdsie vage befosg TeG buf f er
containing 0.5 M N-acetyl -D-glucosam ne (200 nL per 2 x 107 cells.). The

el uted mm&%ﬁm n al E@l éhﬁw@g-me%l&gcﬁlfhgxﬁhé Mag®-before use with

TMING but .1 % Triton X-100, 150 nmol
NaCl, 10% gl ycerol). 5. | nhi BI8h "BFt ‘E‘éﬂ“'ﬁ”ﬁm hosphor vl ati on A431
cel 149 are grdea ntvesureeﬁﬂm%é@emxmwmmlmﬂm* afcteahiare- fagthexy-quingsalie-2cah It ur e
di shes. gLy edinoasder 1 GaQ, dryingmbanis hdded P@CICOInil) PBIE, reacadn sixareds tefieed3by t he
addition of 500 nL/ dish of lysis buffer (50 mmmpl Hepes, pH 7.5, 150 mmol
NaCl, 1.5 mmol Mgl 2, 1 nmol EGTA, 10% gl ycerol, 1 %triton X 15 100, 1
mmol PMSF, | ng/nlL aprotinin, I ng/nL |eupeptin) and incubating 5 m nutes
at 4C. After EG- stimulation (500 ng/nL 10 m nutes at 37C)

i mmunoprecipitation is performed wwth anti EG-R (Ab 108) and the

aut ophosphoryl ation reaction (50 nL aliquots, 3 nCi [g-32P] ATP) sanple is
carried out in the presence of 2 or 10 mM of conpound of the present
|nvent| on, for 2 m nut es at 4C. The reacti on |s stopped by addi ng hot

. o o o o T  r r ~r~ A AN 1 — gy - ~NrN r 1 Y 1



35 b. Pierce Colorinetric PKC Assay kit, Spinzyme Format Brief Protogqgl de 2003
PKC enzyne (rat brain) 0.025U assay tube Neurogranin peptide (dye | abel ed)
substrate 30 m nutes @ 30C 40 Absorbance at 570 nm 2 1 M ~~ 2003 WO

00/ 31.049 44 WeEAW49yr 0si ne Kinase Inhibition Activity MaBGVEHRRTE0

PCT/ US99/ 27760 p56°'" Tyrosi ne kinase inhdobition activity is determ ned
according to a procedure disclosed in 5 United States Patent No. 5,714,493,
incorporated herein by reference. In the alternative, the tyrosine kinase

i nhi biti gihu@s tpr‘bd ¥itol c51ddRhrRiedNARCO, A6t IfiRged! et WeShed Vith MateN@ pridB@sblid A

substrat [ }gg ?‘H (o] el WA

Al a) 3- Ly% § rlﬁc’h?o?{' ﬁ'fe Qaa{hg {#}@ ufjﬁbr én( %{gﬁ' qvcixalﬁqe is ap roxnm tRIIXQ)
recogni z 4 ) 1 1tM is first phosphorylated in presence or
absence of a gl ven concentration of the test corrpound) by a given anount of

enzynd ( @VEBRMEDIATEEXAMPLESed byciekpmameychhexafiol PS6' " " gene in a yeast
construct) pucm i- hrﬁﬂoéyﬁl@ﬁ@x%oﬂs%@éjacyﬁﬁﬁé to(tkﬁqﬁdriftﬁrs%begﬁ\'e Qﬁth bRr aaamaoﬂ s done
by foll om]% Zk, 34@@ t he presence of ATP (1 QUM Md 2(

2. s\, % ChEn Zetor (25n1vp DTT (0.4mM) in Hepes 50nmM pH 7.5, over
10 mn at anbi ent tenperature. The total reaction volunme is SOpl, and the
react i onNEERMETHATE EXANMBLE 92 bl ack-BoGcloid 2|1 Jheptefoncdnsivee. The reaction i s

st opped by adgbbicpilo[@b.1them@ dnl2-MincSik praphreagvithiielsgitie frodedd¥dwbinepes pH7. 5, KF

15 400rrM [;I %Ew l\@%ﬁléﬂ/&n S)noFb%H\teﬁ‘h '8| Vifa @ersﬁ@%ﬁ%ﬁéﬁm@@g yr osi ne
ant i body Fggm cryptate (PY. pg/ m and

al | ophyc8E f%‘lﬁéf‘]zé'd‘sg‘f"r I n (XL665) at 4pg/m . The |abelling of
Streptavi d| n and anti-tyrosine antibodies were perforned by Cs-Bio

| nt er nat INTERMEIMATR EXAMPLEAO M Xt (e, b&oxD(SrHydebxydicydo[22. Phekar d Di scovery
counygr which is able to nmeasure;. §||,ggﬁ,d5|e.$@1dy&da.{aqmg% bgs.f | uorescence

transfer (excitation at 337 nm The 20 ratio
of the GGE% nm signal / 620nm soégﬁsﬁ%gf%y‘%ﬁreéaég?pg%ﬁ“ 5151'% oryI at ed

Hos
tyrosi ne concEht PatureRf exordiicyslobg hept-gisp-Zivhisoindsle- ‘r%ﬁ?’&é?ﬁd“%h% Roly,
buf fer. ¥Thd of FHEaf( € isddgerkd BH,ETHFselutionf(fl & @ md-e2 menolek eFhe ntigure &tstmd@bltoam ned
Wi t hout iefipertufe@or @8 Bouts tRfokddtllonbfiwatek (2anit)lardaBOT R€H D €300 @i, aXhe redditingpeci fi ¢
Si gnah i S %Ll&%@t oRd oveTJuﬁlﬁ éti?er (3:80% %‘&Le%ﬁf&n% b d'nec@o\féﬂ'ﬂ E’é}Jn@stu!fQ:E'S of
|nh|b|tog. (dé{t & usl i (g e [5 ]etﬁ/%) c(ii
st aur ospdP§ RaMUE 3@5“ %‘h‘ﬁ' "?“%'BFH iqg i§ dirompeqegap ‘381"“3’ &' 4’% °“‘25
Measur enéftredgroduets whicl epnbe fiytherjseparasdt i on The i nhibition of tunor growth in
vitro by the conpounds of this invention is determned as follows: 30 C6
rat gl i onerERMEDIATREXAMPOEI1HEd DY exh dehgo)-235-BYaWNy- @S nmonol ayers in

Dubehgco' s Modi fi1 ed Eagle Mediu I 200 U m
peni glgl lin, 200 ~Cg/m strept on;r;gé‘ls‘ygmazaidm B%p é%emrq{ﬂg 3%(@1%] 10% (v/v) heat

inactivated foetal calf serum Cells in exponential phase of growh are
trypsini zed, @adeiduigof ReppSxak(6diyirebicicio[22. flhangR-yoieniedolst kdadipnsandf 6500
cel | s/ M (Jexv, sxol-Etisdvedbityeio[ 1. Ljgept-0-ybigoifidekt leddiate (800mig; BB nemley,and are added
to the C ridu%@ﬁ’d?&h%afe (2 )ﬁnmt}lLHﬁH&fglaﬂe\fﬂbm sBfred3® roslh t%pe?a’ﬂﬂe Refndrl  of

h
I284I/ di 5? (é%erab%l dm?tfcp w@l e[nher (1@6 mﬁ the Suspension is%ﬂ%recp eatd nille Sf)lu?on-grs % Ir’lnui(tegr gt

4 C. Thecm%eﬁ offe gssidpe i ghromategmpied onaitica g (eglyr>59rséveﬂé%la?%%‘i@af fer 12 days
of i ncubadrresponditg BonE. ThelletonsdardXrthe saparsieh by reversEalise HPLQG(GHCNALR.80- at 10,
1, 0.1, awg)tOp@lidé &xa/200-ok- bleﬁio[mnﬁ@wyagmmlenm difiR. agar) in duplicate.

Eﬁf‘rjétgfegr goﬁ ﬁﬁ%%&ﬂ{gn%f&%rzc(?ghf bi E&Qi ﬁi ]ﬁ%t-‘?&l 19411%@&9!%”& §Ae éi’sorn?é §bd vely to

semi 3P ogdrmofeh 1€ o Smethaol FEC e2gded MaPH3tme drmnoind m%xeafc'ﬁsttﬂrﬁwr
concent r additional half-Rout arjd-guenched¥ith INBIC QY @D‘);)zrgtemlrgmg concentrated, the residue is

extracted with methyiene chloride (2x50 mL). Evaporation of methylene chloride gave the desired
product used directly without further purification.

40 INTERMEDIATE EXAMPLE 12 (2endo, 3ex0)-5-Amino-bicyclo[2.2.1}heptan-2-ol.
{2ex0, Sexo)-5-amino-bicyclo[2.2.1]heptan-2-ol.




9. Measurenent of Tunor Inhibition In Vivo PCT/US99/ 27760 The i nhi biij' m of
tunor growth in vivo by the conpounds of this invention is determn Y

a subucat enous xenograft nodel as described in U S. Pat. Nos. 5,700,823 and
5, 760, 66, | VRV ce are 5 inplanted with C6 gli oma celRCI/USPARTTGINDr
grow h i s neasured using venier calipers.3iThe results obtained by the above
experinental nethods evidence that the conpounds within the scope of the
present invention possess useful PDG- receptor protein tyrosine kinase

i nhibition properties or p56~ k gzy,;‘;gsdeag 6kd,ﬁ§,3@cycmmpp]ﬁapgmzmgﬂert i es, and
t hus possess therapeutic val ue. éexo’g\g%vtsema o_gfﬁiogyfﬂk%?m%% t est results

may be used to determnethe dos ratign for the
particul ar t hahedslsd eampgpr sa“FWE"pTSF‘gfé‘é'h’f’°‘?eh?}@H?3 BHeriphlY apBlicatiay gi‘t?%e in other
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Z.,-(CR . E% t*‘t%f°*§%¥§?mvazéﬁi8@s@dm*ﬂtiq" : tb?‘%ﬁ&rw dabst ¢t ed
hydr oxycfé#‘d’&‘l""k'ylws #t B34 Towpd spiytiandingey areeniy egded %&T‘!@@rm optional ly
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subst i t Uta@iND1 Yile the® pdde® Al the/miZQireSis ISk dd! ThexdsuliR Sd1aidh ¥ pourBy ffoQXé¥para@iy | OXY,
opt i %a' 'fb/nna%ﬁwefa&ﬂesﬂ la%)e}éQMasr%%x%ﬁbWus UiaS beg {a.h'éﬁ r&#&éo%lng&’ We) 4TF

bt er ooy T PHE Bish (MES0). v°8fﬁf'r%?%§m\( Slﬁ%@gfﬁddﬁfsaa‘a?fwﬁ'&wAoﬂﬁ( Conal |y
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acy' gy, OPt! e@ledioR gﬁah&ew%g@] Lc{a%\/%d.%ﬁlageﬂﬁ ffikht uted 25
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Subst: t P hksaRgts)
opt i onal Ifgr 2hatys #§ 'E'lm"eii coptadeand filtgredhspughcGediteo ThamRisNvashed avith pprepps of EtOAc

and CH,Cl,. The resulting solution is concentrated, taken up in MeOH/ CH,Cl,, loaded onto a silica gel
column, and chromatographed (30% EtOAc¢/CH;Cl,) to provide an off-white solid (73% yield).

25
INTERMEDIATE EXAMPLE 15 (2exo, Sexo)-5-Aminobicyclo[2.2.1 Jheptan-2-acetate

exo-5-Acetoxybicyclo[2.2.1]heptan-2-one and exo-6-acetoxybicyclo[2.2.1] heptan-2-one are
obtained from the bicyclo[2.2.1]hepta-2,5-diene according to the procedure of R. Gagnon (J. Chem.
Soc., Perkin trans. 1, 1505 1995) with minor modification.

30 To a solution of exo-5-acetoxybicyclo[2.2.1]heptan-2-one (350 mg. 2.08 mmol) in 10 mL of
THF at room temperature is added a 1M borane/THF solution (1.2 mL, 1.2 mmol). The mixture is
stirred for 0.5 hour before quenched at 0°C with methanol (3 mL) and 1N HCI (1.5 mL). Ethyl acetate
(3x 30 mL) is used to extract and dried over magnesium sulfate. The residue after filtration and

concentration is chromatographed on silica gel to provide (2endo.5exo)-5-acetoxybicyclo [2.2.1] heptan-
35 2-ol
To a solution of (2endo,5exo)-5-acetoxybicyclo [2.2.1] heptan-2-ol (350 mg. 2.06 mmol ) in
THF (10 mL) is added phthalimide (454 mg, 3.09 mmol ), triphenylphosphine (810 mg, 3.09 mmol ) and
diethyl azodicarboxylate (0.49 mL, 3.09 mmol ) at 0°C. The reaction is left to stir overnight and then is
condensed on the rotovap and the residue is purified by column chromatography (20% ethyl
40  acetate/hexane) to provide the desired product as a yellow solid.
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RsRoN or acylR N, R3a, R3," R ~A and R .,) are independently hydrogen or
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| | kyl ' | it {. R, , d
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R b s 30 hydrogen or, . . 0. 0
Subst 1 Ul BRI iR gremialt The etesali g uvg et SHBIN bt | ¢ 1t ed
cycl oal kiydemxide 618 miptapdrpamalypqueoissrork-un felowedt Ereseide mintussis purified by Bashy dr ogen;
column (50% ethyl acetate) to give trans 4-hydroxy-3-methyl-cyclohexanone.
To a solution of frans 4-hydroxy-3-methyl-cyclohexanone (780 mg, 6.1 mmol) water (3 mL) is
25  added hydroxylamine hydrochloride (550 mg, 7.92 mmol ), followed by the slow addition of a saturated

solution of sodium carbonate (326 mg, 3.8 mmol) in water (1.02 mL). After stirring for thirty minutes,

ether is added to the reaction mixture, and the two layers are separated. The organic layer is condensed
and dissolved in ethano) (10 mL). To the refluxing ethanol solution is added sodium (1.8 g, 78.3 mmol )
over a period of one hour and the resulting mixture is heated for additional 2.5 hours, After removal of

30 ethanol, n-propanol (10 mL). ether (25 mL), and water (3 mL) is added. The organic solution is dried
over magnesium sulfate and filtered. Concentration of solvents affords a mixture of (2trans)-4-amino-2-
methylcyclohexanol as a white solid.

INTERMEDIATE EXAMPLE 17 2-methoxy-4,5-diaminophenol dihydrochloride
35 The title compound is prepared by hydrogenation of 2-methoxy-4,5-dinitrophenol according to
the procedure of Ehrlich et al.. J. Org.Chem., 1947, 12, 522.

INTERMEDIATE EXAMPLE 18 7-hydroxy-6-methoxy-quinoxaline-2-ol and
6-hydroxy-7-methoxy-quinoxaline-2-ol.



R3., and R3.b are independently hydrogen; and R is hydrogen, or 35 arn 1 MAY 2003
N- oxi de thereof, hydrate thereof, solvate thereof) prodrug thereof, or
pharmaceutically acceptable salt thereof. 4. The conpound of claim1l

wherein Z, isWeMBUEY 5 The conpound of claim1l wherein Z, Bcx/0899277¢0 1 May
2003 WO 001 31049 PCT/ US991 Z7760486. The comppund of claim 1l wherein Z= is
optionally substituted hydroxycycl oal kyl.7. The conpound of claim 1l wherein

p and g are 0.58. The conpound of claim1 wherein p + g = 1,9. The conpound
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an N-oxide thereof) hydrate thereof, solvate thereof, prodrug thereof, 2ot MAY 2003
pharmaceutically acceptable salt thereof. 5 39. The conpound according to
claim1 which is traps-4-(6, 7-di net hoxy- qui noxal i n-2-yl am no) cycl ohexanol ,

or an N-oxi q¥OHHMPof) hydrate thereof, solvate thereof, PREINEY2Véer eof,

or pharmaceutically acceptable salt thersof. 40. The conmpound according to
claiml which is cis-4-(6, 7-di net hoxy-qui noxal i n-2-yl am no~ 10

cycl ohexanol, or an N-oxide thereof, hydrate thereof) solvate thereof,
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51, whersgdeprabiOfijnait\étleR@piedt. ke shijivantdcompRSY, AtePalia. diluents, sterile aqueous media

and the various non-toxic organic solvents. The compositions may be presented in the form of tablets,

a

35  pills, granules, powders, agueous solutions or suspensions, injectable solutions, elixirs or syrups, and
may contain one or more agents chosen from the group comprising sweeteners such as sucrose, lactose,
fructose, saccharin or Nutrasweet®, flavorings such as peppermint oil, oil of wintergreen, or cherry or
orange flavorings, colorings, or stabilizers such as methyl- or propyl-paraben in order to obtain
pharmaceutically acceptable preparations.

40 The choice of vehicle and the content of active substance in the vehicle are generally determined
in accordance with the solubility and chemical properties of the product. the particular mode of



liferative disorder is a cancer susceptible to treatnent by inhibitiof ToMAY 2003
pDGF tryosi ne kinase. 55. The use according to claimb54, wherein the cancer
is brain cancer, ovarian cancer, colon cancer, prostrate cancer, |w-g
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15  balloon, also enable the compound to be delivered locally at normal pressure for a relatively long time,

more than twenty minutes, which may be necessary for its optimal action. Alternatively, a channelled
balloon catheter ("channelled balloon angioplasty catheter", Mansfield Medical, Boston Scientific Corp.,
Watertown, MA) may be used. The latter consists of a conventional balloon covered with a layer of 24
perforated channels which are perfused via an independent lumen through an additional infusion orifice.
20  Various types of balloon catheters, such as double balloon, porous balloon, microporous balloon, channel
balloon, balloon over stent and hydrogel catheter, all of which may be used to practice the invention, are
disclosed in Reissen et al. (1994) . the entire contents of which are hereby incorporated by reference.

The use of a perfusion balloon catheter is especially advantageous, as it has the advantages of

both keeping the balloon inflated for a longer period of time by retaining the properties of facilitated
25  sliding and of site-specificity of the hydrogel, are gained simultaneously.

Another aspect of the present invention relates to a pharmaceutical composition comprising a
compound according to the invention and poloxamer, such as Paloxamer 407 is a non-toxic,
biocompatible polyol, commercially available (BASF, Parsippany, NJ).

A poloxamer impregnated with a compound according to the invention may be deposited directly

30  on the surface of the tissue to be treated, for example during a surgical intervention. Poloxamer
possesses essentially the same advantages as hydrogel while having a lower viscosity.

The use of a channel balloon catheter with a poloxamer impregnated with a compound according
to the invention is especially advantageous. In this case, the advantages of both keeping the balloon
inflated for a longer period of time, while retaining the properties of facilitated sliding, and of site-

35  specificity of the poloxamer, are gained simultaneously.

The percentage of active ingredient in the compositions of the invention may be varied, it being
necessary that it should constitute a proportion such that a suitable dosage shall be obtained. Obviously,
several unit dosage forms may be administered at about the same time. A dose employed may be
determined by a physician or qualified medical professional, and depends upon the desired therapeutic

40  effect, the route of administration and the duration of the treatment. and the condition of the patient. In
the adult, the doses are generally from about 0.001 to about 50, preferably about 0.001 to about 5, mg/kg
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20  invention may be used in the treatment of restenosis following stent placement in the vasculature either

as 1) primary treatment for vascular blockage, or 2) in the instance where angioplasty using any device
fails to give a patent artery. The compounds of the present invention may be used either orally, by
parenteral administration or the compound could be applied topically through the intervention of a
specific device or as a properly formulated coating on a stent device.

25 In one aspect, the coating on a stent device is formed by applying polymeric material in which
the compound of the invention is incorporated to at least one surface of the stent device.

Polymeric materials suitable for incorporating the compound of the invention include polymers
having relatively low processing temperatures such as polycaprolactone, poly(ethylene-co-viny! acetate)
or poly(vinyl acetate or silicone gum rubber and polymers having similar relatively low processing

30  temperatures. Other suitable polymers include non-degradable polymers capable of carrying and
delivering therapeutic drugs such as latexes. urethanes, polysiloxanes, styrene-ethylene/butylene-styrene
block copolymers (SEBS) and biodegradable, bioabsorbable polymers capable of carrying and delivering
therapeutic drugs, such as poly-DL-lactic acid (DL-PLA), and poly-L-lactic acid (L-PLA),
polyorthoesters, polyiminocarbonates, aliphatic polycarbonates, and polyphosphazenes.

35 A porosigen may also be incorporated in the drug loaded polymer by adding the porosigen to the
polymer along with the therapeutic drug to form a porous, drug loaded polymeric membrane.
"Porosigen" meaus as any moiety. such as microgranules of sodium chloride, lactose, or sodium heparin,
for example, which will dissolve or otherwise be degraded when immersed in body fluids to leave behind
a porous network in the polymeric material. The pores left by such porosignes can typically be a large as

40 10 microns. The pores formed by porosignes such as polyethylene glycol (PEG), polyethylene
oxide/polypropylene oxide (PEO/PPO) copolymers, for example, can also be smaller than one micron,
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If desired, a rate-controllmg membrane can also be applled over the drug loaded polymer, to
limit the release rate of the compound of the invention. The rate-controlling membrane can be added by

10  applying a coating form a solution, or a lamination. The rate-controlling membrane applied over the
polymeric material can be formed to include a uniform dispersion of a porosigen in the rate-controlling
membrane, and the porosigen in the rate-controlling membrane can be dissolved to leave pores in the
rate-controlling membrane typically as large as 10 microns, or as small as | micron, for example,
although the pores can also be smaller than 1 micron. The porosigen in the rate-controlling membrane

15 can be, for example sodium chloride, lactose, sodium heparin, polyethylene glycol, polyethylene
oxide/polypropylene oxide copolymers, and mixtures thereof.

In another aspect, the coating on the stent device can be formed by applying the compound of the
invention to at least one surface of the stent device to form a bioactive layer and then applying one or
more coats of porous polymeric material over the bioactive layer, such that the porous polymeric

20  material has a thickness adequate to provide a controlled release of the compound.

In one aspect, the porous polymeric material is composed of a polyamide, parylene or a parylene
derivative applied by catalyst-free vapor desposition. "Parylene" refers to a polymer based on p-xylylene
and made by vapor phase polymerization as described in U.S. Pat. No. 5,824,049, incorporated herein by
reference.

25 Alternatively, the porous polymeric material is applied by plasma deposition. Representative
polymers suitable for plasm deposition include poly(ethylene oxide). poly(ethylene glycol),
poly(propylene oxide), and polymers of methane, silicone, tetrafluoroethylene tetramethyldisiloxane, and
the like.

Other suitable polymer systems include polymers derived from photopolymerizable monomers

30  such as liquid monomers preferably having at least two cross linkable C-C (Carbon to Carbon) doubie
bonds, and being a non-gaseous addition polymerizable ethylenically unsaturated compound, having a
boiling point above 100 °C., at atmospheric pressure, a molecular weight of about 100-1500 and being
capable of forming high molecular weight addition polymers readily. More preferably, the monomer is
preferably an addition photopolymerizable polyethylenically unsaturated acrylic or methacrylic acid

35  ester containing two or more acrylate or methacrylate groups per molecule or mixtures thereof.
Representative examples of such multifuntional acrylates are ethylene glycol diacrylate. ethylene glycol
dimethacrylate, trimethylopropane triacrylate, trimethylopropane trimethacrylate. pentaerythritol
tetraacrylate or pentaerythritol tetramethacrylate, 1.6-hexanediol dimethacrylate, and diethyleneglycol
dimethacrylate.

40 Also useful in some special instances are monoacrylates such as n-butyl-acrylate. n-butyl
methacrylate, 2-ethylhexyl acrylate, lauryl-acrylate. and 2-hydroxy-propyl acrylate. Small quantities of
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polyorthoester, polyanhydride, poly(glycolic acid), poly(D, L-lactic acid). poly(glycolic acid-
cotrimethylene carbonate), polyphosphoester, polyphosphoester urethane, poly(amino acids).

15  cyanoacrylates, poly(trimethylene carbonate), poly (iminocarbonate), copoly(ether-esters) (e.g..
PEO/PLA), polyalkylene oxlates, polyphoosphazenes and biomolecules such as fibrin, fibrinogen,
cellulose, starch, collagen and hyaluronic acid. Also, biostable polymers with a relatively low chronic
tissue response such as polyurethanes, silicones, and polyesters could be used and other polymers could
also be used if they can be dissolved and cured or polymerized on the stent such as polyolefins,

20  polyisobutylene and ethylene-alphaolefine copolymers; acrylic polymers and copolymers, vinyl halide
polymers and copolymers, such as polyvinyl chloride; polyvinyl ethers, such as polyvinyl methyl ether;
polyvinylidene halides, such as polyvinylidene fluoride and polyvinylidene chloride; polyacrylonitrile,
polyvinyl ketones, polyvinyl aromatics, such as polystyrene, polyviny] esters, such as polyviny! acetate;
copolymers of vinyl monomers with each other and olefins, such as ethylene-methyl methacrylate

25  copolymers, acrylonitril-styrene copolyers, ABS resins, and ethylene-vinyl acetate copolymers;
polyamides, such as Nylone 66 and polycaprolactam; alkyl reins, polycarbonates; polyoxymethylenes;
polyimides, polyethers; epoxy reins, polyurethanes; rayon; rayon-triacetate; cellulose, cellulose acetate,
cellulose butyrate; cellulose acetate buryrate; cellophane, cellulose nitrate; cellulose propionate;
cellulose ethers; and carboxymethyl cellulose.

30 In addition to plasma deposition and vapor phase deposition, other techniques for applying the
various coatings on the stent surfaces may be employed. For example, a polymer solution may be
applied to the stent and the solvent allowed to evaporate, thereby leaving on the stent surface a coating of
the polymer and the therapeutic substance. Typically, the solution can be applied to the stent by either
spraying the solution onto the stent or immersing the stent in the solution.

35 The compounds of the present invention may be used in the treatment of restenosis in
combination with any anticoagulant, antiplatelet, antithrombotic or profibrinolytic agent. Often patients
are concurrently treated prior, during and after interventional procedures with agents of these classes
either in order to safely perform the interventional procedure or to prevent deleterious effects of
thrombus formation. Some examples of classes of agents known to be anticoagulant, antiplatelet,

40  antithrombotic or profibrinolytic agents include any formulation of heparin. low molecular weight
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5  with the treatment of high blood pressure or atherosclerosis. Some examples of agents that are useful in
the treatment of high blood pressure include compounds of the following classes: beta-blockers, ACE
inhibitors, calcium channel antagonists and alpha-receptor antagonists. Some examples of agents that
are useful in the treatment of elevated cholesterol levels or disregulated lipid levels include compounds
known to be HMGCoA reductase inhibitors, compounds of the fibrate class,

10 The compounds of the present invention may be used inn the treatment of various forms of cancer
either alone or in combination with compounds known to be useful in the treatment of cancer.
It is understood that the present invention includes combinations of compounds of the present
invention with one or more of the aforementioned therapeutic class agents
Compounds within the scope of the present invention exhibit marked pharmacological activities
15 according to tests described in the literature which tests resuits are believed to correlate to
pharmacological activity in humans and other mammals. The following pharmacological in vitro and in
vivo test results are typical for characterizing compounds of the present invention.

Preparation of Pharmaceutical Compositions and

20 Pharmacological Test Section

Compounds within the scope of this invention exhibit significant activity as protein tyrosine
kinase inhibitors and possess therapeutic value as cellular antiproliferative agents for the treatment of
certain conditions including psoriasis, atherosclerosis and restenosis injuries. Compounds within the
scope of the present invention exhibit the modulation and/or inhibition of cell signaling and/or cell

25  proliferation and/or matrix production and/or chemotaxis and/or cell inflammatory response, and can be
used in preventing or delaying the occurrence or reoccurrence of such conditions or otherwise treating
the condition.

To determine the effectiveness of compounds of this invention, the pharmacological tests
described below, which are accepted in the art and recognized to correlate with pharmacological activity

30  in mammals, are utilized. Compounds within the scope of this invention have been subjected to these
various tests, and the results obtained are believed to correlate to useful cellular differentiation mediator
activity, The results of these tests are believed to provide sufficient information to persons skilled in the
pharmacological and medicinal chemistry arts to determine the parameters for using the studied
compounds in one or more of the therapies described herein.

35
1. PDGF-R Tyrosine Kinase Autophosphorylation ELISA assay
The titled assay is performed as described by Dolle et al. (/. Med. Chem. 1994, 37, 2627), which
is incorporated herein by reference, with the exception of using the cell lysates derived from Human
aortic smooth muscle cells (HAMSC) as described below.
40

2, Mitogenesis Assay General Procedure
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~_@B10%& () - RhEPA0(0 séﬁlmjog;%ﬁéa(i()n', medium is removed and replaced with test compound/vehicle
in SFM (200 pl/well). Compounds are solubilized in cell culture DMSO at a concentration of 10 mM
and further dilutions are made in SFM.
After 30 min preincubation with compound, cells are stimulated with PDGF at 10 ng/mL.
10  Determinations are performed in duplicate with stimulated and unstimulated wells at each compound
concentration.
Four hours later, 1 pCi *H thymidine/well is added.
Cultures are terminated 24 hours after addition of growth factor. Cells are lifted with trypsin and
harvested onto a filter mat using an automated cell harvester (Wallac Machll96). The filter mat is
15 counted in a scintillation counter (Wallac Betaplate) to determine DNA-incorporated label.

3. Chemotaxis Assay
Human aortic smooth muscle cells (HASMC) at earlier passages are obtained from ATCC. Cells are
grown in Clonetics SmGM 2 SingleQuots (media and cells at passages 4-10 are used. When cells are 80%
20  confluent, a fluorescent probe. calcein AM (5 mM, Molecular Probe), is added to the media and cells are

incubated for 30 minutes. After washing with HEPES buffered saline, cells are lifted with trypsin and neutralized
with MCDB 131 buffer (Gibco) with 0.1% BSA, 10 mM glutamine and 10% fetal bovine serum. After
centrifugation, cells are washed one more time and resuspended in the same buffer without fetal bovine serum at
30000 cells/50 mL. Cells are incubated with different concentrations of a compound of formula I (final DMSO

25  concentration = 1 %) for 30 min at 37°C. For chemotaxis studies, 96 well modified Boyden chambers
(Neuroprobe, Inc.) and a polycarbonate membrane with 8 mm pore size (Poretics, CA) are used. The membrane
is coated with collagen (Sigma C3657, 0.1 mg/mL). PDGF- (3 ng/mL) in buffer with and without a
compound of formula I are placed in the lower chamber. Cells (30,000), with and without inhibitor, are placed in
the upper chamber. Cells are incubated for 4 hours. The filter membrane is removed and cells on the upper

30  membrane side are removed. After drying, fluoresce on the membrane is determined using Cytofluor IT
(Millipore) at excitation/emission wavelengths of 485/530 nm. In each experiment, an average cell migration is
obtained from six replicates. Percent inhibition is determined from DMSO treated control values. From five
points concentration-dependent inhibitions, ICy, value is calculated. Results are presented as a mean+SEM from
five such experiments.

35
4, EGF-Receptor Purification

EGF-receptor purification is based on the procedure of Yarden and Schlessinger. A431 cells are

grown in 80 cm? bottles to confluency (2 x 107 cells per bottle). The cells are washed twice with PBS
and harvested with PBS containing 11.0 mmol EDTA (1 hour at 37°C, and centrifuged at 600g for 10

40  minutes. The cells are solubilized in 1 mL per 2 x 107 cells of cold solubilization buffer (50 mmol
Hepes buffer, pH 7.6, 1% Triton X-100, 150 mmol NaCl, 5 mmol EGTA, | mmol PMSF, 50 mg/mL
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5. Inhibition of EGF-R Autophosphorylation
A43] cells are grown to confluence on human fibronectin coated tissue culture dishes. After
washing 2 times with ice-cold PBS, cells are lysed by the addition of 500 mL/ dish of lysis buffer (50
mmol Hepes, pH 7.5, 150 mmol NaCl, 1.5 mmo! MgCl2. 1 mmol EGTA, 10% glycerol, 1% triton X~
15 100, 1 mmol PMSF. | mg/mL aprotinin. | mg/mL leupeptin) and incubating 5 minutes at 4°C. After
EGF stimulation (500 mg/mL 10 minutes at 37°C) immunoprecipitation is performed with anti EGF-R

(Ab 108) and the autophosphorylation reaction (50 mL aliquots, 3 mCi [g—32P]ATP) sample is carried
out in the presence of 2 or 10 mM of compound of the present invention, for 2 minutes at 4°C. The
reaction is stopped by adding hot electrophoresis sample buffer. SDA-PAGE analysis (7.5% els) is
20  followed by autoradiography and the reaction is quantitated by densitometry scanning of the x-ray films.
a. Cell Culture
Cells termed HER 14 and K721A are prepared by transfecting NIH3T3 cells (clone 2.2) (From
C. Fryling, NCI, NIH), which lack endogenous EGF-receptors, with cDNA constructs of wild-type EGF-
receptor or mutant EGF-receptor lacking tyrosine kinase activity (in which Lys 721 at the ATP-binding
25  site is replace by an Ala residue, respectively). All cells are grown in DMEM with 10% calf serum
(Hyclone, Logan, Utah).

6. Selectivity vs. PKA and PKC is determined using commercial kits:
a. Pierce Colorimetric PKA Assay Kit, Spinzyme Format

30  Brief Protocol:
PKA enzyme (bovine heart) 1U/assay tube

Kemptide peptide (dye labeled) substrate
45 minutes @ 30°C
Absorbance at 570 nm
35 b Pierce Colorimetric PKC Assay kit, Spinzyme Format
Brief Protocol:
PKC enzyme (rat brain) 0.025U/assay tube
Neurogranin peptide (dye labeled) substrate
30 minutes @ 30°C
40  Absorbance at 570 nm
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resolved homogeneous fluorescence transfer (excitation at 337 nm, readout at 620 nm and 665 nm). The

20  ratio of the 665 nm signal / 620nm signal is a measure of the phosphorylated tyrosine concentration. The
blank is obtained by replacing enzyme by buffer. The specific signal is the difference between the ratio
obtained without inhibitor and the ratio with the blank. The percentage of specific signal is calculated.
The IC,, is calculated with 10 concentrations of inhibitor in duplicate using XIfit soft. The reference
compound is staurosporine (Sigma) and it exhibits an IC,, of 30+ 6 nM (n=20).

25
8. Measurement of In Vitro Tumor Inhibition
The inhibition of tumor growth in vitro by the compounds of this invention is determined as
follows:
30 C6 rat glioma cell line (provided by ATCC) is grown as monolayers in Dubelcco's Modified

Eagle Medium containing 2 mM L-glutamine, 200 U/ml penicillin, 200 pg/m! streptomycin and
supplemented with 10% (v/v) heat inactivated foetal calf serum, Cells in exponential phase of growth
are trypsinized, washed with PBS and diluted to a final concentration of 6500 cells/ml in complete
medium. Drug to be tested or control solvent are added to the cell suspension (2.5 ml) under a volume of

35 50 uland 0.4 mi of 2.4% Noble Difco agar maintained at 45 °C are added and mixed. The mixture is
immediately poured into Petri dishes and left standing for 5 minutes at 4 °C. The number of cellular
clones (>60 cells) are measured after 12 days of incubation at 37 °C under 5% CQ, atmosphere. Each
drug is tested at 10, 1, 0.1, and 0.01 pg/ml (final concentration in the agar) in duplicate. Results are
expressed in percent inhibition of clonogenicity relatively to untreated controls. 1Cs,'s are determined

40  graphically from semi-logarithmic plots of the mean value determined for each drug concentration.
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scope of the present invention possess useful PDGF receptor protein tyrosine kinase inhibition properties
or p56™* tyrosine kinase inhibition properties, and thus possess therapeutic value. The above
10  pharmacological test results may be used to determine the dosage and mode of administration for the

particular therapy sought.
The present invention may be embodied in other specific forms without departing from the spirit
or essential attributes thereof.
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optionally substituted hydroxyheterocycly! or optionally substituted hydroxyheterocyclenyl;

Z,is O, NR,, S, SO or SO,;

Z,is O, NR,, S, SO, SO. or a bond;

misOorl;

16 nis2or3,andn+m=2or3;

p and q are independently 0, 1,2, 3 ord,andp+q=0,1,2,3 or4 when Z, isabond,and p+ q =
0, 1, 2 or 3 when Z, is other than a bond:

ris2,3 or4;

R,, and R, are independently optionally substituted alkyl, optionally substituted ary!, optionally

20  substituted heteroaryl, hydroxy, acyloxy, optionally substituted alkoxy. optionally substituted
cycloalkyloxy, optionally substituted heterocyclyloxy, optionally substituted heterocyclylcarbonyloxy,
optionally substituted aryloxy, optionally substituted heteroaryloxy, cyano, RR¢N or acyIR;N, or one of
R,, and Ry, is hydrogen or halo and the other is optionally substituted alkyl, optionally substituted aryl,
optionally substituted heteroaryl, hydroxy, acyloxy, optionally substituted alkoxy, optionally substituted

25  cycloalkyloxy, optionally substituted heterocyclyloxy, optionally substituted heterocyclylcarbonyloxy,
optionally substituted aryloxy, optionally substituted heteroaryloxy, cyano, RsR¢N or acylR¢N.

R, is hydrogen, optionally substituted alkyl, optionally substituted aryl, optionally substituted
heteroaryl, hydroxy, acyloxy. optionally substituted alkoxy. optionally substituted cycloalkyloxy,
optionally substituted heterocyclyloxy, optionally substituted heterocyclylcarbonyloxy, optionally

30  substituted aryloxy, optionally substituted heteroaryloxy, halo, cyano, R:R¢N or acyIR,N;

Ri.. Ry Ry, and Ry, are independently hydrogen or alkyl;

R, is hydrogen, alkyl or acyl: and

R, and R are independently hydrogen or alkyl, or R, and R taken together with the nitrogen
atom to which R, and R, are attached form azaheterocyclyl, or

35 an N-oxide thereof. hydrate thereof. solvate thereof, prodrug thereof. or pharmaceutically
acceptable salt thereof.
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$1O%ERF'O %p(lanaw su@n%ted%o@k?l%i?iptw;gﬁ substituted heterocyclyloxy or RR¢N, or one of R,, and
Ry, is hydrogen or halo and the other of R,, and R, is optionally substituted alkyl, optionally substituted
alkoxy, optionally substituted cycloalkyloxy, optionally substituted heterocyclyloxy or R;R¢N;
R, is hydrogen, optionally substituted alkyl or optionally substituted alkoxy;
Ri.- Ry Ry, and Ry, are independently hydrogen or lower alkyl;
15 R, is hydrogen; and
R; and R, taken together with the nitrogen atom to which R, and R are attached form
azaheterocyclyl, or
an N-oxide thereof, hydrate thereof, solvate thereof, prodrug thereof, or pharmaceutically
acceptable salt thereof.
20
3. The compound of claim 1 wherein
Xis L,Zy;
L, is (CR3,R3u)5-Z4-(CR3,Rye)gs
Z, is optionally substituted hydroxycycloalkyl;
25 Z,is O and NR,;
pis0;
qisOorl;
R, and R, are independentiy optionally substituted alkyl, optionatly substituted alkoxy,
optionaily substituted cycloatkyloxy or optionally substituted heterocyclyloxy. or one of R, and Ry is
30  hydrogen or halo and the other of R,, and R,, is optionally substituted alky!. optionally substituted
alkoxy, optionally substituted cycloalkyloxy or optionally substituted heterocyclyloxy;
R, is hydrogen:
R;, and Ry, are independently hydrogen; and
R, is hydrogen, or
35 an N-oxide thereof, hydrate thereof, solvate thereof, prodrug thereof, or pharmaceutically
acceptable salt thereof.

4. The compound of claim 1 wherein Z, is CH.

40 5. The compound of claim | wherein Z, is N.
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10b 9. The compound of claim | wherein Z, is O.

10. The compound of claim | wherein Z, is O, and p and q are 0.

10
1. The compound of claim | wherein Z, is O, andp+q=1.
12. The compound of claim | wherein Z, is NR,.

16 13, The compound of claim 1 wherein Z, is NR,, and p and q are 0.

14. The compound of claim | wherein Z,is NR,,and p+q=1.
15. The compound of claim 1 wherein Z, is S.

20
16. The compound of claim 1 wherein Z, is S. and p and q are 0.
17. The compound of claim | wherein Z, is S,and p+q= 1.

25 18 The compound of claim | wherein R,, and R, are independently optionally hydroxy substituted
lower alkyl, hydroxy, lower alkoxy, cycloalkyloxy, heterocyclyloxy, or one of R,, and R, is hydrogen or
halo and the other of R,, and R,,, is optionally hydroxy substituted lower alkyl, hydroxy, lower alkoxy.

cycloalkyloxy, heterocyclyloxy.

' 30 19.  The compound of claim | wherein R,, and R,, are independently optionally substituted
heterocyclylcarbonyloxy or optionally substituted lower alkoxy.

20. The compound of claim 19 wherein the lower alkoxy is methoxy or ethoxy.
35 21.  The compound of claim 1 wherein R,, and R, are lower alkyl.
22, The compound of claim 21 wherein the lower alkyl is methyl or ethyl.

23. The compound of claim 1 wherein one of R,, and Ry, is lower alkoxy. and the other of R,, and
40 R, is halo.
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25. The compound of claim | wherein one of R,, and R, is lower alkyl, and the other of R,, and R,
5 islower alkoxy.

26. The compound of claim 25 wherein the lower alkoxy is methoxy or ethoxy, and the lower alky}
is methyl or ethyl.

10 27.  The compound of claim 1 wherein one of R,, and R,, is lower alkoxy, and the other of R,, and
Ry, is cycloalkyloxy.

28. The compound of claim 27 wherein the lower alkoxy is methoxy or ethoxy, and the
cycloalkyloxy is cyclopentyloxy or cyclohexyloxy.

29, The compound of claim 1 wherein one of R, and R, is hydrogen, and the other of R,, and R, is
lower alkoxy, cycloalkyloxy or heterocyclyloxy.

30. The compound of claim 29 wherein the lower alkoxy is methoxy or ethoxy, and the
20  cycloalkyloxy is cyclopentyloxy or cyclohexyloxy, and the heterocyclyloxy is furanyloxy.

31. The compound of claim 1 wherein R, is hydrogen. lower alkyl or lower alkoxy.

32. The compound of claim 31 wherein the lower alkyl is methyl or ethyl, and the lower alkoxy is
25  methoxy or ethoxy.

33. The compound of claim 1 wherein Z, is hydroxycycloalkyl optionally substituted with hydroxy
or alkyl.

' 30 34.  The compound of claim 33 wherein Z, is hydroxycycloatkyl optionally substituted with lower
alkyl.

35.  The compound of claim 19 wherein the lower alkoxy is optionally substituted with alkoxy,
heterocyclyl, carboxy, alkoxycarbonyl or carbamoyl.

35
36. The compound of claim 35 wherein one of R,, and Ry, is unsubstituted lower alkoxy and the
other of R,, and R, is optionally substituted heterocyclylcarbonyloxy or lower alkoxy substituted with
alkoxy, heterocyclyl, carboxy, alkoxycarbony! or carbamoyl.
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trans-4-(6,7-Dimethoxyquinoxalin-2-ylamino)-cyclohexanol;

10  cis-4-(6,7-Dimethoxyquinoxalin-2-ylamino)-cyclohexanol;
(2endo,5ex0)-5-(6,7-Dimethoxyquinoxalin-2-ylamino)-bicyclo[2.2.1]heptan-2-ol;
(2exo,5ex0)-5-(6,7-Dimethoxyquinoxalin-2-ylamino)-bicyciof2.2.1]heptan-2-ol;
(2endo,3ex0,5¢x0)-5-(6,7-Dimethoxyquinoxalin-2-ylamino)-bicyclo[2.2.1Jheptane-2,3-diol;
cis-2-(6-Methoxyquinoxalin-2-ylamino)-cyclopentanol;

15 trans-2-(6-Methoxyquinoxalin-2-ylamino)-cyclopentanol;
trans-4-(6-Methoxyquinoxalin-2-ylamino)-cyclohexanol;
[3aR,4S,6R.6aS]-6-(6,7-Dimethoxyquinoxalin-2-ylamino)-2,2-dimethyl-tetrahydro-
cyclopenta[1,3]dioxole-4-carboxylic ethylamide:
2-(1.4-Dioxa-spiro[4,5]dec-8-yloxy)-6,7-dimethoxyquinoxaline;

20  4-(6,7-Dimethoxyquinoxalin-2-yloxymethyl)-cyclohexanol;
3-(6,7-Dimethoxyquinoxalin-2-yloxy)-cyclohexanol;
4-(6,7-Dimethoxyquinoxalin-2-yloxy)-cyclohexanol;
5-(6,7-Dimethoxyquinoxalin-2-yloxy)-bicyclo[2.2. 1 Jheptane-2,3-diol;
(2exo,3ex0,5ex0)-5-(6,7-Dimethoxyquinoxalin-2-ylamino)-bicyclo[2.2.1]heptane-2,3-diol;

25  Acetic acid cis-4-(6,7-Dimethoxyquinoxalin-2-yloxy)-cyclohexyl ester;
cis-4-(6,7-Dimethoxyquinoxalin-2-yloxy)-cyclohexanol;

Dimethyl-carbamic acid 4-(6,7-Dimethoxyquinoxalin-2-yloxy)-cyclohexyl ester;
trans-4-(6,7-Dimethoxy-4-oxyquinoxalin-2-ylamino)-cyclohexanol;
Acetic acid trans-4-(6,7-dimethoxyquinoxalin-2-ylamino)-cyclohexyl ester;

30  (2exo0,5exo0)-5-(6,7-Dimethoxyquinoxalin-2-ylamino)-bicyclo[2.2.1]-
heptan-2-ol;

(2endo.5ex0)-5-(6,7-Dimethoxyquinoline-2-ylamino)-bicyclo[2.2.1] heptan -2-ol;
(2exo0.6ex0)-6-(6,7-Dimethoxyquinolin-2-ylamino)-bicyclo[2.2.1]heptan-2-ol;
4-(6,7-Dimethoxyquinoxalin-2-ylamino)-2-methyl-cyclohexanol;

35  (2trans,Atrans)-4-(6,7-Dimethoxyquinoxalin-2-ylamino)-2-methyl-cyclohexanol;
(+)-2trans,Atrans)-4-(6,7-Dimethoxyquinoxalin-2-ylamino)-2-methyl-cyclohexanol;
(-)-Q2trans,Atrans)-4-(6,7-Dimethoxyquinoxalin-2-ylamino)-2-methyl-cyclohexanol;
(2trans,4cis)-4-(6,7-Dimethoxyquinoxalin-2-ylamino)-2-methyl-cyclohexanol;
(2cis,Acis)-4-(6,7-Dimethoxyquinoxalin-2-ylamino)-2-methyl-cyclohexanol:

40  (2cis,Atrans)-4-(6,7-Dimethoxyquinoxalin-2-ylamino)-2-methyl-cyclohexanol;
4-(6,7-Dimethylquinoxalin-2-ylamino)cyclohexanol: or
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25 4. The compound according to claim | which is 4-(6,7-dimethoxyquinolin-3-ylamino)-
cyclohexanol or an N-oxide thereof, hydrate thereof, solvate thereof, prodrug thereof, or
pharmaceutically acceptable salt thereof.

45, The compound according to claim | which is (-)-(2trans,4trans)-4-(6,7-Dimethoxyquinoxalin-2-
30  ylamino)-2-methyl-cyclohexanol or an N-oxide thereof, hydrate thereof, solvate thereof, prodrug thereof,
or pharmaceutically acceptable salt thereof.

46. The compound according to claim | which is (1S,2R,4S,5R)-5-(6,7-Dimethoxyquinoxalin-2-
ylamino)-Bicyclo[2.2.1]-heptan-2-ol or an N-oxide thereotf, hydrate thereof, solvate thereof, prodrug
35 thereof, or pharmaceutically acceptable salt thereof.

47. A pharmaceutical composition comprising a compound according to claim 1 and a
pharmaceutically acceptable carrier.
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51. Use of a compound according to claim ], for preparation of a pharmaceutical

composition for weating a pathology linked to a hyperproliferative disorder.
52. The use according to claim 51, wherein said pathology is restenosis.

53. The use according to claim 52, wherein said restenosis is the result of
mechanical injury to an arterial wall produced by treatment of an atheroscleratic lesion by

angioplasty.

54. The use according to claim 51, wherein the pathology linked to a hyperpro-

liferative disorder is a cancer susceptible 1o treatment by inhibition of PDGF tryosine kinase,

55. The use according to claim 54, wherein the cancer is brain ¢ancer, ovarian
cancer, colon cancer, prosirate cancer, lung cancer, Karposi’s sarcoma or malignant

melanoma,

56. Use of 2 compound according to claim 1, for preparation of a pharmaceutical

composition for treating inflammation in a patient suffering from such disorder.

57. A catheter comprising an infusion chamber containing a solution of the

compound according to claim 1.

58. An angioplasty balloon coated with a hiydrophilic film sarurated with the

compound according 1o claim 1.

59. A stent device coated with a compound according to claim 1.



