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tyrosine kinase activity is believed to have utility in the control of uncontrolied reproduction of cells or

35  overproduction of matrix or poorly regulated programmed cell death (apoptosis).

It is also known that certain tyrosine kinase inhibitors can interact with more than one type of
tyrosine kinase enzyme. Several tyrosine kinase enzymes are critical for the normal function of the
body. For instance, it would be undesirable to inhibit insulin action in most normal circumstances.
Therefore, compounds which inhibit PDGF-R tyrosine kinase activity at concentrations less than the

40  concentrations effective in inhibiting the insulin receptor kinase could provide valuable agents for the
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matri x production, chenotaxis, the control ,of abnormal cell growth and cell
inflammatory 5 response. Mre specifically, this invention relates to the
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substituted cycl oal kyl oxy, optionally substituted oxaheterocyclyloxy}? ngzm3!
optionally substituted heterocyclyl carbonyl oxy or halo; R', is hydrogen,
optionally substituted al kyl, hydroxy, acyloxy, optionally substituted

al koxy, opti ¥OMBISEubstituted cycl oal kyl oxy, optional |y seosvsserst

oxahet erocycl yl oxy, optionally substitutedy 30 heterocyclyl carbonyl oxy. or
hal o; R ~ is hydrogen, optionally substituted al kyl) optionally substituted
aryl, optionally substituted heteroaryl, hydroxy, acyloxy, optionally

subst i t utn%qkea&lapef»ﬁamgpkés% e 168 W6 S RO Y158, BRES, Y
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20
SUMMARY OF THE INVENTION
This invention is directed to a compound of formula I:
R1c
R1n Z, ZyR;
ES
Nj/
Ria )
wherein
25 R,, is optionally substituted alkyl, hydroxy, acyloxy, optionally substituted alkoxy, optionally

substituted cycloalkyloxy, optionally substituted oxaheterocyclyloxy, optionally substituted
heterocyclylcarbonyloxy or halo;

R,, is hydrogen, optionally substituted alkyl, hydroxy, acyloxy, optionally substituted alkoxy,
optionaily substituted cycloalkyloxy, optionally substituted oxaheterocyclyloxy, optionally substituted

30  heterocyclylcarbonyloxy or halo;

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 aryloxy, optionally substituted
heteroaryloxy, optionally substituted heterocyclylcarbonyloxy:. halo, cyano, R:R¢N- or acylR,N-;



30 "Effective anbunt” neans an anount of conpound of the present inveén} 'MA‘E“ZUM
effective in inhibiting PDG- R tyrosine kinase activity and or Lck tyrosine
ki nase activit acid thus producing the desired therapeutic effect.

"Al kyl " neané“i‘f"f%%atl ¢ hydrocarbon group which may be br amcHaEuRT761

strai ght -chai ned havi ng about | to about 1# carbon atons. Preferred al kyl
is "loweral kyl" having about 1 to about 3 carbon atons; nore preferred is
nmet hyl . Branched neans that one or nore | ower al kyl groups such as nethyl,
ethyl or propyl are attached to a |inear,al kyl chain. The alkyl group is

al so optionally substituted by al koxy,#halyp, carboxy, hydroxy or RSR6, N-
(wherein RS and R6 are independeqtly dr or alkyl, or RS and R6 taken

together with the™trggen atom@tqec i and R~ are attached form
azahet erocycl yl); nofe L@D{aabl y tionally substituted by fluoro.
Exanpl es of al kyl ind c hyl, 1l uoronethyl, difluoronethyl,

trifluoronethy,is et hyl>>n-propyl, Reopropyl, bytyl, sec-butyl, t- butyl
anyl and hexle is tygrogen oronﬁp&%arg\@uggloshgé%vp FZFMW&ZZ:@%M&(G&%%W I
means a non-arlg Lc em)nf)g% ring system of about to about car bon
atoms. Pref er rud NERERWEP a&'?' | oal kyl rings include cycl opentyl ,

cycl ohexyl and‘<é%ﬂﬁ@ﬁéﬁﬁewndeﬁﬁlﬁﬁ@f?ﬁ%?ré#kb’bﬂr rapd wéﬁebF?é%WWéth‘eé?'@g%pentyl
"Aryl "5 meaors toawhiaedR; kgl R;arelsgtached foan azaltbtecalclgont ai ni ng about 6 to about 10
carbon atons. Ziskx&p;asdy aryl include phenyl or naphthyl, or phenyl or
napht hyl subst, ; ;h one or nore aryl group substituents which may be
the sane or different; roup substitu |ncludes hydr ogen,
hydr oxy, hal o a“ﬁlrcw{] heéﬁ"f(BWate @ﬁygosgvateﬁie’%&v&%ﬂ'%gﬁfr‘? Bsalithepaly 0O, wherei n
Y' and YZzZpravidedithatipend Rarerd net bopidontigeatly eubstited dlkyl.” Het er oaryl " neans about a
5- tol@bout a Akdthedmebiest @@ iB&RIFA s dirediBINOL patmaeeudital BdthpobiiyitdomBrisiiy a
hydrocar bﬂﬁnﬂab&gcaﬁygitf&me'a%OM' Pbco%&m%f fgﬂﬁ pJnd%t ﬁrnﬁ&eggf]lﬂk&?@blé n the

ring system

L0 Yo SRR Bt el e L el SRR GRS
of the abBekedsioniie srceatation pfhe gwawﬂlaseﬁs@tcpwwnwf forryla hgpdipe ush af aomapupd
groups i ndlferohelad €ro gtatingid prdiiey pufferingfrom off subjeat 1ol disotdaiseonditiongiyvdhdng cellular

pyr i mali ngiterertistonodelifrhtion] &@hddil@@Martx prédsao bihedididiiralda®d. yl ,  pyrazol yh
furazanyl, pyrrolyl, imdazo[2.1-b]thi azol yl, benzofur azanyl i ndol yI,

azai ndol yl, 15 ben2| m da ) 14 i m dazol yl and

i soqui nol i nyl. "Heterocyetryr—tear i it 7 nmenber nonocyclic
ring systemwherein one or nore ofthe atom; in the ring systemis an

el enment ot her Ashised abaveJrad theduglsmtthadadriptsn dfitierivgaion, thedp@ringernsinfessr . The
desi gp@t | QRerike hiiEatAZMalPhe DAGstE t&nRE L FolloRBE REidiet erocycl yl define that
at least a nitrogen, or oxygen atomis present respectively as a ring atom
Exenpl ary monocyciic heterocyclyl groups include 20 piperidyl,

pyrrol i di BSHUUOBY her azi nyl, norpholinyl, thionorpholinyl, thi azol i di nyl,

1, 3-di oxol anyI",Patiﬁr,ltﬂdlhmamymmaltiethmdwmnﬂ anyl, tetrahydrot hi ophenyl,

tetr ahydr ot hi oBffécsiny/dmounn cheird @n hrhdoft of EX0EITIM AT Yhe REME iDCanEibydffetrive @it | €S

incl uske aiiibied P[Sl’yfl Rt}@&me@mgsteayttvﬁ Gtk t&@ﬁmsnﬁﬁ@u‘a@éﬁéq{@%ﬁ'ﬂwLmducmg the
tetrahydrg)t i emegl fféayrro [ |ny t et rahydr of uranyl “or

4- plperldlnopl EPHF R Fbterocyclylcarbonyloxy means

het er ocycl yl - éétbybxnegrsauwamlyﬂ%b@wuwm Byl byanclhed- °a§fa%'-' dainsdhadnger ei n.
An exenpl @oyt lhestentd®yabon atamsb Brefrmodalkyd isdioweratikyl” having about 1 to about 3 carbon

[1, 4" J-bi mr@sehb.dlpafekea )élncea{ybcmicsesyne&énmaﬁrok ﬁib.@quepﬂwlgml Skhdhak henyll oxy) .

ACyl de@p’? ;P[)a atta%led f‘o akl%ezgg]?él Cﬁgll? Ui, amrl\#%u(fshs atlslg%ptﬂinkl sul%&@%g by S @S

previ ousl )(ary acyl
groups i nﬂ'l“l}é}é'a]f’(ﬁa'f?ﬁ’fy » hydeqsy o1 RRgY- é}’ihﬁ‘i‘?ﬁ'ﬁ/& a“ﬁ Retrfipfependsatiydiyfiroges g %lh&y-‘r Rand
capr oyl . 8@ R; sakdudoggthenvethrtise mitnogan dtgrh toQvhighRe ap! Rearevshipchéd fotmeazabekepdeyadylbup i s as
previ ousl Moﬁﬁﬁﬁdb@%ﬂtmnﬂﬂﬁu&d’nfm b@hk&xysﬂaﬁ\pfei SPaRky1 @dukiamethyhﬂudrmﬂ@bout | to

about 3 Ca Sﬁ%%i)qﬁlugggl t%%lpétﬁfl %rd;T%?l 'is§ r %lysec-g 1, ?‘i; mh l,

optlonally S trtute he “or xy, ¢ar boxy, ycar nyl ,

car boxyaryl or R5R6N- (mhereln R, and Rb are as defined above) Exenplary
al koxy groups include nethoxy) ethoxy, n-propoxy, r-propoxy, n-butoxy,

hept oxy, 2-(norpholin-4-yl)ethoxy and ?-(ethoxy)ethoxy. 35 "Cycl oai kyl oxy"
means a cycl oal kyl -O group in which the cycloal kyl group is as previously
descri bed. Exenplary cycl oal kyl oxy groups include cycl opentyl oxy or

cycl ohexyl oxy. "Heterocyclyl oxy" means a heterocyclyl-O group in which the
het erocycJdyl group is as previously described. Exenplary heterocyclyl oxy
groups include pentanet hyJdenesul fi deoxy, tetrahydropyranyl oxy,

t et rahydr ot hi ophenyl oxy, pyrrolidinyloxy or tetrahydrofuranyloxy. 40

"Aryl oxy" nmeans aryI o group in which the aryl group |s as preV|oust
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' R, R6NCO-" neans a substituted or unsubstituted carbanoyl group, whgefii 2003
RS and R~ are as previously described. Exenplary groups are carbanoyl
(H-NCO-) and di net hyl am nocar banoyl 10 (Me2NCO-). "Acyl RS N-" neans an

acyl ami no gr SYP4%HePei n Rs and acyl are as defined herein. Pdtalseszmeans
fluoro, chloro, brono, or iodo. Preferred agye fluoro, chloro or brono, and
nore preferred are fluoro or chloro. “Prodrug" nmeans a form of the

conpound of forrmula | suitable for admnistration to a patient 15 w thout
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provi ded in T. "Mytugans apmehtiveartsewlit mdicRicontalningaboutS tiNabert 10 Dgbémagimsst ens,
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cyclic cydeomeiehl meigtiesaprhide auinclidyd wentaniethyleagsulfids, tetrahygeobyranyhr bonyl oxy or
opti onal | Vetfjasdthibpiea pyBoIRinGY etrhig dRRANGE 1 ipyadipdppeydineror e preferably R b
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00/ 31050 7 PCT/'AS991@7s6 H-Sotrhiky!-C0-afi@piirehicohquiyh groesip ecrevirusly Hescribed.

i nvention praeraeda@mmaﬁi aGdwet AkyTUERemblaR§1gtdlpHinctude ForMylice@ € Bropno@fs-i onal |y

substit ut ef er abl y R ~ is hydrogen, methoxy or
et hoxy, Aﬁ%t'h@) a" *errea | A Ool?lLd as conmpound of

e OL‘ét he i nventjon %
formil® | wheref °’F¥2“1e§““|9?3" T8TOHR l?é’ra B S arrioREs ok ¢ he
i nvent i on Rreferged akapoe rielqufalkf)tyf’mirm aoupth torabpuy 3 REFbGNALORS; 1@pe mfwﬂjﬁ prethoxy.
pr ef er r ed ThealRENyMhy D8 pitidhaliyfsulisticated Byena bi Bore hikoxd, MR tlRekyedrboh gl datblogyady)
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Anot her
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previously described. Exemplary heterocyclyloxy groups include pentamethylenesulfideoxy,
tetrahydropyranyloxy, tetrahydrothiophenyloxy, pyrrolidinyloxy or tetrahydrofuranyloxy.
40 "Aryloxy" means aryl-O- group in which the aryl group is as previously described.



15 Another preferred conmpound aspect of the invention is a conpound of
formula | wherein Zb is NH. Another preferred conpound aspect of the 27 MA' 7003
invention is a,ococagpq%nd of formula | wherein Z,, is O Preferred conpounds
according to the irnVention are selected fromthe foll ow ng poeTs®R7761
2-ani |l i no- G qui noxal i nol; 20

2- ({R) -a-Met hyl benzyl -am no) -6, 7-di et hoxqu noxal i ne;

2-ani | i no- 6-1 sopropoxyqui noxal i ne; 2- Phenoxy 6- met hoxyqui noxal i ne;

(23 ( gr gan?gg%z: %" ét?fg%ra%xyﬁea%ﬂtgrt%%rg rcI)urI;:J mzw u:l?,] t_é’gﬁ%%%f)'l group is as previously

2-(2-Fl uor‘!ﬁ’fﬂﬁ‘@ﬁiyl am no) - 6, 7-di et hoxqu noxal i ne;

2- (13- Tri f 1 uor ortéexignyp eany kraary HO) sr@ip Tn wiich thoscy bprpupdxalpiemieysly described.

Phenyl - [ 6- (t et raluekydnesna s HA(GC- 1h@s)iclatid)@wap. n- 2- yl ] ani ne;

Benzyl 56 7 di nﬁt@ﬁxmhﬂsn{l@m{lﬂu@dgrLMLl%stﬁlmJ‘a?nlllo group, wheremR and Ry are as previously
2-((S) - a- NRL Byl qui.noxal e s

2-Benzyl a FIC(S % ea'f(%mz. 55?wd?c d(g?(&'["i“?-. 2W()y ethy ammo ethylfmethylamino, dimethylamino

(6- Met hoxmddntbxlamlnn~2 yl)-(3-methyl phenyl) am ne;

6- Met hoxy- 2, - phayNam. Neafdd MBXiakdd dEunsebshiiiell taRmByIgkdupXyhdtein R % R(,l’iﬁb, as 2 2

hf ~~~ 2003 uggldT’gL,%Q E Qg/p%g%?&ﬁi%nﬁmoyl >gHoNCO -) and dimethylaminocarbamoy!

2-(3- I\/Et hox am no oxyquil noxali ne;
2- (4-FAY or@’éﬂ’éﬁ 9Pani no) - 6, 7- di et hoxyqui noxal i ne;
, 7- Di et hoxy- 2-"pb@RAXY tHéhnd @xX ®ylaio ghupWRddth RNdnd @cybard attiefttddd¥rgui noxal i ne; 5

6
(26 7- Di et hoxqu'alQ'Oﬁﬂ@a ﬁuo?o xlgaro (b:x)’on“ UHE&D tf‘?e@éfxlea an@?ﬂ:cﬂ@ rchloro or bromo, and more

( 3- Fl uor ophe oxqu|noxa I ne;
(3-Br ormph’g%h 0% Eeg.[n o ?Wﬁoxqu noxal i n-2-yl)-am i ne;
(6, 7- Di met hoxyqﬁqoﬁrgg aNeass Qfow yﬂt ﬁly?unﬁ fqanulgsyitable for administration to a patient
( 3- Chi tr ophieroyt undueBoxToitglj inmirdtioavaliergit respoasel amdZheyliky,aadhffeative 10 tHebyigengedaksgr r ed

speci eS ar ifcibdig; Keql, E@Waﬂgzwmenomc forms. A prodrug is transformed in vivo to yield the parent
Phenyl - ‘%anwnﬁﬂ tqg Bafow A 1( )%lngfél@ g*ﬂr(ﬂgsxsa}h l)lgoaz A, turafgh "Wfeussion is provided

Benzyl - |noxa
2- ((é) a- |\)§t hmg h g 1‘{(“.&4 of the A. C. S. Symposium

3- Benzyl an$enies &d7n a(ilV@‘ChBMhﬂ. ﬂbml ¢viaesibleBgrriers in Drug Design, American Pharmaceutical

( 6- Met 2MX yAdbdidisbndPeiganibn) Préss-10ER, borh @Xtvehishlaje-igadtpagted herein by reference.
6- Met hoxy- 2- ph@‘@M{'tﬁ'@“n&Qﬂs@ h Pds§o@i§m0n%'f£‘wnkdom P RGN With B¥Adr hldR solvent
:2% E 2 E/FLQE))(;%I eﬁeg y+hls phgjo gaéas?ca\g lon g vo?vey \lIJ Ilf'lylﬁp > e?‘reésn?mﬂs and covalent bonding, including
6, 7- Di et howrogenme@qﬁwywﬂﬁwwap%‘he ?J‘raﬁéﬂwwr% of isplatignefoneRPals MHEMCHF Phe;
(6, 7- D met hox yadxentrodedulesar ingdrpordt8i ih khg orystplistigel of tha prystgline solid. “Solvate”
(2 (3- FimorhgﬁdTﬁﬂsstZﬂf&}mmtl&yﬂmﬁi afid ﬁ&lﬂ&l&fivﬂl@% aiei;xlf&ntatwe solvates include ethanolates,
3- Br omophgaidndiaed add t [
(6, 7- Di et h%x )r/nq G e S i atﬁé ln'ﬂ{é f@?ﬂg’a%; '%%ﬁ tg %hﬁeelx b nﬂwnnﬁoleﬁé(s) is/are H,O.
(3-¢Cnl orophenyl ) §6 , 7-di met hoxyqui noxal in-2-yl)-amne. It is to be
under st oodPt 0g) ention covers all appropriate conbinations of the
parti cul ar and Aypreferedrootipgind sspecngishe iefeationdga ¢omphrnewd of formulhlewteeimRyuinds of
f hlt S i ?Uemmn%ll?ﬁ%sthﬁeQBﬁﬁﬁfk@@ , tioRMp kbt ﬂB&Q?&iHE:f‘c%aikSlQW optiondllye 30 t
iterature di r i ates.
Exenpl ary Sélgért]greg hntgx}o O)E: B’ d;:ar Y@x& 41 Bngna ﬂ?ubs éut? no c_'}/chg Exaggﬁ'gcq'cl?'ﬂ%ﬁ m%?

are preparBeferably B Henetly ’t“hsé“‘\““éil PVERRR h@‘ygb?&"‘ﬁ%'y F“WI‘T‘"“/\W\%‘P@VW% he varl abI es
are as desomrbdreatydyioxyeandesilt mpteipreferiehiBs & methokya bthewy, frihoky)amey k@t | ed i n t he
art woul d appEddayIRRxYEFiehyRRy.i NCongni ent with the nethod described. 35

Schenead 22 frsiher p?efgrpe:c)i CMOQQJ gﬂe@?oq ififveflloR isa c’(\)lﬁpoqkd bt Dlmula 1 wherein R, is
hydrogen, optionally substituted lower alkoxy, optionally substituted mono cyclic cycloalkyloxy,
optionally substituted heterocyclylcarbonyloxy or optionally substituted mono cyclic
oxaheterocyclyloxy; more preferably R, is hydrogen or optionally substituted lower alkoxy; and yet
more preferred R;, is methoxy or ethoxy.

40 Another preferred compound aspect of the invention is a compound of formula [ wherein R,, and
R,, are lower alkoxy; more preferably the lower alkoxy is methoxy or ethoxy.



Ria NH2R2 neat Scheme Il 5 N\ CI HORZ NaH, THF N Scherme Ill R Ria 727 MA 2003
PCTNS991 27761 Rc Rirb/ NN NHRR \ ~/ Ra NR c Rb/ N OR\ ~/ RaNDO
N02+RaR31&H2, Pd/C 2) NaCNBH4, MeOH Ric Hib RR/ \ NNCH \ s ,~ ~ |
Ria NR4 10 WOO00B1950f —_ ~_- -+ 2~~-3 PCT/US99/27761
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Another preferred compound aspect of the invention is a compound of formula I wherein R is
hydrogen or optionally substituted lower alkoxy; more preferably R, is hydrogen, methoxy or ethoxy.
Another preferred compound aspect of the invention is a compound of formula I wherein R; is

Rs
5 Another preferred compound aspect of the invention is a compound of formula | wherein R, is
yd
\ X e
CIH
Rs

Another preferred compound aspect of the invention is a compound of formula I wherein R, is
hydrogen, ortho or para fluoro, or meta methyl. trifluoromethyl, methoxy, fluoro, chloro, bromo or

carbamoyl. .
10 Another preferred compound aspect of the invention is a compound of formula | wherein R, is
hydrogen or methyl;

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 I wherein Z,, is
CH.

15 Another preferred compound aspect of the invention is a compound of formula I wherein Z, is
NH.

Another preferred compound aspect of the invention is a compound of formula 1 wherein Z, is O.
Preferred compounds according to the invention are selected from the following species:
2-anilino-6-quinoxalinol;

20  2-((R)-a-Methylbenzyl-amino)-6,7-diethoxyquinoxaline;
2-anilino-6-1sopropoxyquinoxaline;
2-Phenoxy-6-methoxyquinoxaline;

(3-Bromobenzyl)-(6,7-dimethoxyquinoxalin-2-yl)-amine;
2-(3-Carbamoylphenylamino)-6-methoxyquinoxaline;

25  2-(2-Fluorophenylamino)-6,7-diethoxyquinoxaline;
2-(3-Trifluoromethylphenylamino)-6,7-diethoxyquinoxaline;
Phenyl-[6-(tetrahydrofuran-3(R)-yloxy)quinoxalin-2-yl]amine;
Benzyl-(6,7-dimethoxyquinoxalin-2-yl)-amine;
2-((S)-a-Methylbenzyl-amino)-6,7-diethoxyquinoxaline;

30  2-Benzylamino-6,7-diethoxyquinoxaline;

(6-Methoxyquinoxalin-2-y1)-(3-methylphenyl)-amine;
6-Methoxy-2-phenylamino-quinoxaline;
2-Anilino-6-ethoxyquinoxaline;



WO 00/ 31050 10 Schenme IV Roc Rib / \ N0O2 Rya N1 ) H2, Pd/c 2) Nat-Baay 2003
cat. S-BI NAP, cat bi sbi benzyl i deneacet one-Pd (Pd(dba)z) and Br Rs Ric H
Rb/ \ N\ soleNRyaScheneVSRlchb/\NOZHCRZ NR~al
) H2,.Pd/c 2 HCl, heat 3) Ph3P, DEAD R Rla PCT/ USo8fB¥§827161 2 ¢
h ~r ~ 2003 WD 001 31050 Scherme VI PCT/ US98 27761 Rlc Rlb / Za ZbR2 wherein
Rya, Rib or Roc is |ower al koxy Rla

2-(3-Methoxyphenylamino)-6,7-diethoxyquinoxaline;
2-(4-Fluorophenylamino)-6,7-diethoxyquinoxaline;
6,7-Diethoxy-2-phenoxyquinoxaline;
2-Phenylamino-6.7-diethoxyquinoxaline;

5  (6.7-Dimethoxyquinoxalin-2-y1)-(3-fluorophenyl)-amine;
2-(3-Fluorophenylamino)-6,7-diethoxyquinoxaline;
(3-Bromophenyl)-(6,7-dimethoxyquinoxalin-2-yl)-amine;
(6,7-Dimethoxyquinoxalin-2-yl)-phenyl-amine; and
(3-Chlorophenyl)-(6,7-dimethoxyquinoxalin-2-yl)-amine.

10  More preferred species are the following:
Pheny!-[6-(tetrahydrofuran-3(R)-yloxy)quinoxalin-2-yl]amine;
Benzyl-(6,7-dimethoxyquinoxalin-2-yl)-amine;
2-((8)-a-Methylbenzyl-amino)-6,7-diethoxyquinoxaline;
2-Benzylamino-6,7-diethoxyquinoxaline:

15  (6-Methoxyquinoxalin-2-yl)-(3-methylphenyl)-amine;
6-Methoxy-2-phenylamino-quinoxaline;
2-Anilino-6-ethoxyquinoxaline;
2-(3-Methoxyphenylamino)-6.7-diethoxyquinoxaline;
2-(4-Fluorophenylamino)-6,7-diethoxyquinoxaline;

20  6,7-Diethoxy-2-phenoxyquinoxaline:
2-Phenylamino-6,7-diethoxyquinoxaline;
(6,7-Dimethoxyquinoxalin-2-yI)-(3-fluorophenyl)-amine;
2-(3-Fluorophenylamino)-6,7-diethoxyquinoxaline;
(3-Bromophenyl)-(6,7-dimethoxyquinoxalin-2-yl)-amine;

25  (6.7-Dimethoxyquinoxalin-2-yl)-phenyl-amine; and
(3-Chlorophenyl)-(6,7-dimethoxyquinoxalin-2-yl)-amine.

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

30  literature starting from known compounds or readily prepared intermediates. Exemplary general
procedures follow.

In addition, compounds of formula I are prepared according to the following Schemes I-V1,
wherein the variables are as described above, excepting those variables which one skilled in the art
would appreciate would be incongruent with the method described.

35

Scheme ]



1) NaSEt 2) base, R-dBr or R~-dOH, Ph3P, DEAD wherein Ria is optionaﬂﬂ§M5Y2m3
substituted al kyl, optionally substituted cycloal kyl or optionally
substituted gxaheterocyclyl or Rl eCOCl wherein Rye is acyl or optionally
substjtuted WOWAYSYclyl Ric Rib / Za ZbR2 \ / Rya N wher ePETUR®2M864 R b !
or Roc corresponding to the | ower al koxy apove is now is acyl oxy, : ,
optionally substituted al koxy, optionally substituted cycl oal kyl oxy,
optionally substituted oxaheterocyclyloxy or optionally substituted

het er ocycl yl car bonylpoxy 5 i ~2 ~~:~ ~" 2003 WO 0ORJ 31050 12 Scheme VII HO

~ N02 1) H2, Pd/C ° Et hyl gl yoxal ate MeO ~ N02 3) |POCl 3 base, R~dBr

PCT/ 13899/ 2T761 HO ~+ N MO ~ N C RO ~N ¢r R,aOH RiygE, DEAD

| MeO
: . C . ]
wherein Rtd is '"bptiBna & stl:\ItutIdﬁzIezI kyl , opthg ’ i tufed
substitute Xanet er ocyc

cycl oal kyl or opti L Ri ¢ COCI wherein Rte

-

y

is acyl or optiqna betituted heterocyclyl R- 1ZVe0 v -N MeO ~ N\
Cl Rya 'N Ria Ria
Scheme 11
Ric Ric
Rib N\ cl HOR, _ Rib Nj/ OR;
~ NaH, THF /,
5 Ria N Ria N
Scheme III
Ric 0

1) Hy, PA/C
2) NaCNBH,, MeOH
Ric
H
Rip N ©_R3
N Sep—

- |

R1a N R4

10



wherein Rta and Rtb are acyl oxy, optionally substituted al koxy, option&f A 2003
substituted cycl oal kyl oxy) optionally substituted oxaheterocyclyioxy or
optionally substituted heterocyclyl carbonyloxy 5 1. Genera! Procedures: ,
Coupl i ng of YO&KPWSb substituted quinoxaline and ami nes orPEHUSMATS 10 A
m xture of 2-chl oro-6, 7-di met hoxyqui noxal y;noe ( | eq.) and an am ne (about 1
to about ~ eq.) is heated at about 160 to about 180 C from about three
hours to overnight. The dark-brown residue is dissolved in nethanol/
met hyl ene chl oride (0% 10%9 and chr ogatpgivaphed on silica gel eluted with
hexane/ et hyl acetate or methapol/methyl ene chloride (0% 100% to yield.the
desired product. The desired ptcoduct may be purified further through
recrystallization in nethanol, nethylenqgghloride or net hanol / wat er. 2 2
n~:~, ~ zoo3 WD 00/ 31050~ 509/ 2. Coupling of 2-chloro
substituted qui noxal i ne and hol sjor phenols A suspension of an al cohol
or nercaptan ( 1 eq.) and A hygddi de (about 1 to about 3 eq.) in
anhydr ous DMF/ THF (0% 5@ i s refIMxed for 1 hour before addition of
2- chl or o- 6, 2di met hoxyqui noxal i ne ( eq. The resulting mxture is
refluxed for about one to about fouﬂ)ﬁm ﬂ@ The 5 suspension is neutralized
to about pH S-8 and partitioned [bet RNA-BE:fgt §ﬁgN@ﬁlﬁF1de and brine. The
residue after concentration of ret hpiseivenzylidesescgions-Edchr onat ogr aphed on
silica gel eluted with hexane/ etlhy! @8&Pae)Xtdr net hanol / et hyl ene chl ori de
(0% 100% to give t)te desired grodd® 1. Reductive am nation reaction
w th am no-el ui nolines and al dellydes § etones. 10 An appropriately

!!E?

substituted 3-amno quinoline (|1 cq. stirred with I eq. of the
appropri ate al dehyde or ketone iyn net @r anot her suitable sol vent

m xture) until TL,C indicates imne forffation is conplete. Excess NaCNf 3l ~h
or Nal3l-la, or another suitabRe reduci ng agent is added and the mxture is
stirred until TI:C shows consurption of the intermediate imne. The m xture
is concentrated and the MResj dug aed on silica gel with

t exane/ et hyl acetato (0-100 15 hIorof| et hanol (0-3U% to give
the desired product. 4, coup oRsubstituted quinalines
and brmmophenyl conpounds Ry v Ituted 3-am no cluinoline (
1 eq.) is stirred wish ~ 1.4 eq. of a strong base such as sodi um
~-butoxide, 1 eq. of the approprlate bro Vphenyi conpound, and catal ~~tic
anounts of 20 2,2'- bls(dlphenylphosp 1-1' - bi napht hyl (S-131NAf) and
bis(decnzyIidcncacctone) f aIIadiun1(Pd(dba)1) are mxed in an inert
organi ¢ solvent such as tolugge under an inert atnosphere such as argon and
heated to about 80C overnight. T he mxtre is cooled, dilted with a

sol vent sch as ether, félter . concent ya; ed and chronatographed with .50%
Et OAcl hexane to give the tesfTeg Phegtct . 25 HORGt her t|~rnat|on from

3- hydroxy substituted quing db ~ ils hAt@unobu conditions. A"I'I li~ i
sol ution oi ~ an appropri g ST h/‘ted hydr noxallnc (at abot U to

about 25 C) is treated Reth | eq. vach of t alcohol

tri phcnyl phosphine and finally diethy |az d hg (DEAD) or a

suitabl e equivalent. '"1'hc reaction progrés red via TLC and upon

conpl etion of the reaction (shout | to.sh ut 24 hours) the m xture is
concentrated and the residue is chromaf'®dgraphed 30 on silica gel to yield
t he desired product. 6. I)ealkyhﬁt|on of a | ower ﬂlkoxy substituted

qui nol i ne or qui noxal ine, and sub8sgg#t . SRz An appropriate | over
al koxy sbstituted quinc~line or dui
excess sodi um ct hant hi ol at ¢ (usual Lysabhot or nore cg.) and thtr reaction
mxtre is stirred with heating aﬁafron1abo@t | to about 24 hour,. The

m xture is partitioned between water and ethyl acetate. Extractive workup
fol | o~~~ed by chromat ography, if necessay, provides the corresponding
desired hydroxy substituted qginoline or ginoxaline product. The hydroxy
substituted dinoline or dinoxaline product can he all:ylated usinGthe
conditions fur the Mtsunobu reaction as detail ed above. Alternatively,
simpl e al kyl ati on using nmethods well 40 known in the art with a reactive

al kyl - or benzy f- halide sin~; Nal-1 or another appropriate base in a

sui tabl e sol vent provides the desired al kyl ated product.

eq.) in DVWF is treated with
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in a quinoline or quinoxaline to the corresponding N-oxide. An imne (=N)
noiety in a Qginoline or qui noxal i nc conpound of fornula (1}, may be ;
converted t o YQ¥3®0r espondi ng conpound wherein the inine rA6TAS§9/37361 |
oxidized to an N-oxide, preferably by 5 raacting with a peracid, for - '
exanpl e peracetic acid in acetic acid or mchl oroperoxybenzoic acid in an

i nert solvent such as dichloronmethane, at a tenperature from about room
tenperature to reflux, preferably at Sellemiéatied tenperature. The conpounds of
the present invention are useful in the formof the free base or acid or in
the 10 formof a pharnmaceutically acceptable salt thereof. All forns are

wi thin the scope of thgicinvention. Were the conpound of the present

invention is substituted with a basic noiety, acid addition salts are

formed and are sRm ; Ze\c Rient formfor use; and in practice, use

of the salt formin |y ajounts to use of the free base form The acids
whi ch can be used tg dar et he awhetein®di, Riper Ryalstiewdratilonyle pref erably

t hose whi ch prodrge, en dbnbined with the free base, 15 pharmaceutically
acceptabl e salts, that isy&kis whose anions are non-toxic to the patient

in pharmaceutical doses| of) g€ R§@rt s, so that the beneficial inhibitory
effects on PDGF inherenf i'n the §;ee base are not vitiated by side effects
ascribable to the anion qg@bgbpmghpghgwnaceuticaIIy acceptabl e salts of

sai d basic compounds ar @m@aﬁgmgﬁopmﬁﬁuﬁgmahagdhkypn salts are useful as
sources of the free base dpubmais\sabstinited dyelopiayldropiliciallpal t, per se, is

desired only as an i ntef neabitadted prabeteotycdd, for exanple, when the salt 20

is formed only for purppses of patrification, and identification, or when it

is used as internediate| iR Q0€paring a pharnaceutically acceptable salt by

i on exchange proceduresY Wmae¢inRgasheyt at dptioasityesnbsinhteal iesdrdcychd t hi n t he scope
of the invention are tste derived fromthe foll ow ng acids: mneral acids
such as hydrochloric aci'd, sulfuric acid, phosphoric acid and sul famc

acid: and organL&Tacids such as agﬁ%ic acid, citric acid, lactic acid,
tartaric acid, RaNal et Za sufonic acid, ethanesulfonic acid, 25
benzenesul foni ¢ aci d,

\-Iueﬁesulfonic acid, cycl ohexyl sul fam c acid,
quinic acid, and the ~.TBe corresponding acid addition salts conprise
the follow ng: h R{E ohal i desN e. g, hydrochl oride and hydrobrom de, sulfate,

hosphate, nitrate, ; e,pa a Mrafe, lactate, tartarate,
ﬁal oﬁat e, oxal ate, vﬁvlg%‘:fé&%ﬁlﬂ 2 %SE?;%%%ES %%%ﬁgggl@,wg%m@t e, naleate,

met hyl ene- bi s- (~hyd . : t hi onates and
5193@%@%51 BtitudE B ﬂ(a/ ol 5%&%451’1230 tgxtdt&le Cuprares and

di - p-tol uoyl tartratgg) @ﬂgﬁ &Q?B&mn§g

30 tol uenesul fonate, cycl ohexyl'sul famate and qui nate;, tespectively.
According to a further feature of the invention, acid addition salts of the
conpousids of this invention are prepared by reaction of the free base with
the appropriate acid, by the application or adaptation of known nethods.

For exanple, the acid addition salts of the conpounds of this invention are
prepared either by dissolving the free base in agueous or aqueous-al cohol
solution or other suitable 35 solvents containing the appropriate acid and
isolating the salt by evaporating the solution, or by reacting the free
base and acid in an organic solvent, in which case the salt separates
directly or can be obtained by concentration of the solution. The conpounds
of this invention can be regenerated fromthe acid addition salts by the
application or adaptation of known nethods. For exanple, parent conpounds
of the invention can be 40 regenerated fromtheir acid addition salts by
treatment with an al kali, e.g. aqueous sodi um bi carbonate sol ution or
aqueous ammoni a sol uti on. 2 2 ~~,~ " .." Q03 WO 00/310S0 PCT/ US99/ 27761
15 Where the conpound of the invention is substituted wth an acidic

noi ety, base addition salts may be fornmed and are sinply a nore conveni ent
formfor use; and in practice, use of the salt forminherently anmounts to
use of the free acid form The bases which can be used to prepare the base
addition salts include preferably those which produce, when conbined with
the free acid, 5 pharmaceutically acceptable salts, that is, salts whose
cations are non-toxic to the animal organismin pharmceutical doses of the
salts, so that the beneficial inhibitory effects on PDGF i nherent in the
free acid are not vitiated by side effects ascribable to the cations.

Phar maceutically acceptable salts, including for exanple alkali and

al kaline earth netal salts, within the scope of the invention are those
derived fromthe foll ow ng bases: sodium hydride, sodi um hydroxide,

pot assi um hydr oxi de, cal ci um 10 hydroxi de, al um num hydroxi de, |ithium

T o [ 1 o 1 o 1 1 - 1 o o T T T



25 tetrahydrofuran, nitrites such as acetonitrile, or ketoses such as 2/ MA‘.’ZUd{;
acetone. Amno acid salts may be simlarly prepared. The conpounds of this
i nvention car\ygjé enerated fromthe base addition salts by the
application o Y § ation of known nethods. For exanple. pareamsIgRITPiOUNdS ,i
of the invention can be regenerated from tiheir base addition salts by-
treatnent with an acid, e.g., hydrochloric acid. 30 As well as bei ng useful
in thensel ves as active conmpounds, salts of compounds of the invention are
useful for the purposes of purificatisggemefyit he conpounds. for exanpl e by
exploitation of the solubility differences between the salts and the parent
conpounds, side products and/or starting materials by techni ques well known
to those skilled in the art. Conpounds of the fPesent_iNyenfli on may contain
asymmetric centers. Thesqgsyjgxetric centers 35 m depéndently be in
ei ther theHRQr ig a"cin It will al so,he appater¥ to those skilled
inthe art th rtain Cconinyleoxalptes o my s Yoy exhibit geonetrical
i sonerism tcal i spnppg),i ncl ude the ci nd trapg for of conpounds
of the in tion, i.€2, i%rrpour%ds havi ng al ke%’flﬁ Y01 € '@& rclﬂzubstituents
on the ring systens. In addition, bicyclo ring syg!
i soners. The present invention conprises the iHG VI ta eonetri cal
i somers, stereoisoners, enantioners and m xtures 40 thereof. 2?2 ~t'i.~~
ZQ~3 WD 00/ 31050 PChdselI0QBA7761 16 Such isoners can be separated fromtheir
m xtures, by the application or adaptation of known nethods, for exanple
chr omat ogr aphi ¢ t ecRiOFLib;FTamMEAIRCrystal | i zati on techhi ques, or they are
separ at el y prepar edwheremR s optipnably substitutedstkybr s of their internedi ates,
for exanple by the epjsnalbasubstituted cycdnapyher aptiondllynet hofls descri bed herein. 5
The starting nateri substitaied okaheterovselyhat es are prepared| by the application or
adapt ati on of known_net hod8t for exanple nethods as described in the
Ref erence Exanpl es BleCQCéi r obvi ous chem cal equival ents, or by nethods
descri bed accor di ngWhereinfae. isegdior oBtipnalY ei n. The present invention is
further exenplifiedsupstitusdbeterosyddd by the fol [Romipeil Gtive exanpl es
whi ch describe the preparation of the conpounds ac ng fo the invention.
10 Further, the follow ng exanples are represghtst > of\#he processes used
to synthesize the conpounds of this invention. AVPLE |
2- ( 3- Fl uor ophenyl am no) - 6, 7- di et hoxyqui noxaline 15 To 0.25 g (0.989 mmmol)
of 2-chl oro-6. 7-di et hoxyqui noxal i ne i s added 2 MAS-qf % niline. This
m xture i s heated under nitrogen overnight to 120es lting m xture
i s chromat ographed (30:1 CH ClZ: EtOH) to yieldgpsa =2 urified product.
This solid is triturated with ethyl acetate to gl’ve 0. 175Ng of the product
. o o
as a browni sh yellow solid in 54.1 %yiehk (MdR, 4230 - Anal. Calcd for

C,BH, BN, O_F0.25 H20: C, 65.15: H 5. B2iodd onld il b@nidh alloe65. 30; H 5. 30
N, 12.41. 20 EXAVPLE 2 2-Anili no-6- %ﬁgﬁﬁgﬁﬂgﬁgﬁw@@ﬁtm ori de To

2- chl or o- 6- met hoxy- qui noxal i ne (0. 93,8HondltySsubtiRhted SiRHSErBy BBy S added «'
aniline (1.3 m., 14.3 ml). The reag{dpabndllyshbitifutdss heated at' | 20C for 2

hours, then at 150C for 1.5 hours. Th&erBtptlyltathohlogpol ed and CH2A is
added. The resulting suspension is stirred and the orange solid is filtered
25 off, washed with CH2O z/EtzO, then stirred vigorously in H O for 40
m nut e§, f.ilt eGeneral Boddmesshed with Et, O to provide a bright-yellow solid.
The foll owi ng compounds are prepared simlarly beginning with the
appropriate startijn erial. 30 . . . -
P b Car byl GBI NG SEosHuER Sy e R LA W 247C) Anal . Cal cd for
C, 6H, aN4020. 25A pprgure of 2-gpra§.7-dimethpxgginonqling (1 gg.yad argingitabau! | ®4bougs eqis 5. 04;
N, 18.75; héhted2tdbbu10600tp Ay | 8817C froh-aboui/thete dub yepetiight X Eleidard;brawnpesidu84 C) Anal .
gg' ggmﬂr dgsog)éh ﬂmhlg;dl/égthﬁe@e Btoridkl09R 1 Ay andchromadigraphtd ok GitiSfel diftindin C,

.75; H, .5, . o o . .
o1 ¢ PPl beof&ioP Resnanolmethylone ohoridg (9100903 o yichd he desired product Ty 1
Cal cd f or desTeergiugingy be pdsified-furthey thrqugh perystalfization in msthappl, methylene chlpridggyund: C,
60. 27; H, m&th8dbj/wider. 10. 97;
(6- Met hoxyqui noxal i n-2-yl)-(3-net hyl phenyl )-am ne, mp. |133-135C. Anal.
Calcd for C 6H sN O C, 72.43; H 5.70; N, 15.84. Found: C, 72.43; H, 5.79;
N, |15.77; 6-Methoxy-2-phenyl am no-qui noxaline, mp. 152-1S3C, Anal. Calcd
for C'H 3N30: C, 71.70; H, 5.21; N, 16.7Z. Found: C, 71.70; H, 5.16; N,
16. 80; 40 2- Anilino-6-ethoxyqui noxaline, mp. 118-120C, Anal. Calcd for
C16H15N300. 63 HBO C, 69.48; H 5.92; N, 15.19. Found: C, 69.24; H, 5.97;
N, 15.14; 2 2 h ~";~" 2~ ~3 WD 00/31050 PCTIUS99127761 17

g i ngl ude endo and exo




1
2- ( 3- Met hoxyphenyl am no) - 6, 7- di et hoxyqui noxal i ne, mp. 173C, Anal. Calp@l MAY 2003
far C 9Hz, N303: C, 67.24; H, 6.24; N, 12.38. Found: C, 67.02; H, 6.23; N,
12. 21 ; 2-(4-Fl uorophenyl am no) -6, 7-di et hoxyqui noxal i ne, mp. 242C, Anal.
Cal cd. for C, BiQ®ERNSBz0. 50 H20: C, 64.27; H, 5.69; N, 12.49 PCFUSIwRI76T,
64.21; H, 5.39; N, 12.24; 5 2-Phenyiam noiﬁ, 7- di et hoxyqui noxal i ne, m:p. '
239C; (6, 7- D net hoxyqui noxal i n-2-yl)-(3-fluorophenyl)-amne, mp. 99-100C, |
Anal . Calcd for C,6H 4FN, Oz: C, 64.21; H 4.71;F, 6.35; N, |14.04. Found: C
64.35; H2 4. 6tou ngaf&_mmo&b&&n&l mmmhbemhnamom} tendls di et hoxyqui noxal i ne,

mp. 193C An%l usp lc@%gc!g 5 %bznli%cgmnghydﬁée (;émt H‘oag’dup?éq )N1
(1 g g?ongou‘g‘/ﬂ *F% DYl ey lorstd %PH foyg 3dditinn ef@-chjoras8.7-197_ 198C, Anal .

Cal cd fordn@lmwswmm(l °g)- B'sr%hmmms'r@lzreﬂmed for abopgeneitp abeyt f@T howrt Jitel:  C,
53. 395 H,suspeBBidn isMeutdalibed.tGabiout(phl 578 &didpartitianey beweeo xathylanethiplide qnk Brigl Ther ne,

g‘o E " 88- CQ'&Que AR l:onc&;ﬂ‘la&ﬂ o? HEthM Kl sNR (e hrdmatddfhpilion HlicaleBelutedWith14- 94.

(3- i or QBRI st et ol kBBl oo 003 o giv e s prodeyy 1a0c na
Calcd for 15 C eH 4CIN Oz: C, 60.86; H 4.47;, d, 11.23; N, 13.31. Found:
C, 60.85:3. H, R_e@@t;i\'em;nilmgoxﬁﬁactiﬁ])@im_@oaluinolines and aldehydes or ketones.

2- Bengy| ami nO'A@,dﬁplﬁﬁl i@fbf}QKl}éﬂMicﬂQ&ﬁ‘ahﬂu@@molfn@(1034:]3 isGktifrdd whith 1N8YDbhe appropriate

of t - chl or, Qi'e@’dc eﬁ)kpq)ﬁye Hhcﬁ %@Jldt@?sdtt?bléagﬂ@rq n%‘(tﬁqe) il ?:nlﬁ\;tﬁépnpﬁ Thi S

m xt ure eat e rni e res

m xture Zf%““ﬁﬁ?“t?‘f‘\“w?fé“d%ﬁ %@@Eﬁ&‘%\igﬁdmg’g‘?hﬁlﬁ@ HenERetEe ot 't Rg“The

or gani c |meywte i simebnéib Atd dewecongimpton dfdheriemadiate srino e ogitaph eeic¢raied

CH2Cl 2; Rhdid rekiduqis cvonskeogtapBaiOngilied get Righ ipkadiaty] sagaia(Oyidb Pow solid in 87.6%
yi el ds( Mefloroled e AT 2076580 6k Ol SUGFRINBCR: C 70.57; H 6.54; N 1299,
Found: C, . H 6.66; N, .80. 25 The foll ow ng corrpounds are prepared
S|mlarly beglnnln riate startjng naterials.

( 3- Br onoifenzy FyuPt ’“?f“H?'h‘LfPh‘SW’cfH‘?“H&?%H? ipplisesang brafppbeny! Fﬁ"b"’”'?% 206C, Anal .
Cal cd for C'HA8BPINIO=tclyGibsBUtcd B-amijo qdin@ihe (1B,) isplnr@ByithN1.4%q]of 2SronfFbasnd: C,
49.90; H,such.a@idiubd, -bLifdxibd,;1 eBeITTglaprr&orifte BionRpHraN Y eponAK ald ArnRtiyinovaebne, m p.
21 0- aMCZﬁngith@ipﬁgspﬁlgé)-lq H;A}‘;é IESQBIN@\% L bnb?t!?ocl‘!z h@cngaQemrNy pfdign- Found:

v . 136 R b o o ispons Bt ol ISR
C, 70. 54;2n¢eaigd ebouy80° mvepight. The mixpyre s cooled z'detsdwwi\smew ay ghaAeLE 4
2- ((R) - a<Matimpted emonkamiogompkd Tl i5e% BXActukmoaivenie ETF 881 27761 To 0.3 g
(1.19 mmol s) of 2-chloro-6, 7-di et hoxyqui noxaline is added 2 niL of

(R)- (2-5) & matgif;nbtg Nl).ﬁmnﬁ‘ hsdﬂ;u}%ulm tﬁlte&lﬁtﬁnohéeq \ﬁie}\tli%QmIbgw tdEm%e days under

nitrogen to Q e resu lone 1.3 and
Sat ur at o NabAATTSBIT AP aPPRRM B Y MR LU A Pt J0p SORA s e

resi due dﬁf‘@h‘h‘ﬂ'bb‘fqafﬂhfe@! tezlysined @icplel, miphey phfspities 45¢ 6\74"dé(§th®’a1°]§8m@0\dfdtet he
product abEADy@lalsawbiseuichiant 13O rodiol prepress (sMqhitordBvid GBI andAipal comprliath(f or
CZH2, N, 4% r&@nh?@boug to hBbu s holibs) e ARiturdNs cohdengRed £ WRGesidre |>ZQ’0]§§05| A’;LheoG 80;

N, 1 5. und is prepared simlarly beginning with
t he 238; 6’6%?31%?10‘”&{lp\rll\ﬁe“gbdtper| als. 2-((9S)-

a- Met hyi benzyl - am no) - 6, 7- di et hoxyqui noxal i ne, mp. 55-58C, Anal. Calcd for
C2H, , N30Z0. 25 Deblhy@nioCpf a10w@@lkoty, sudi@By qiNpolib@ oi2@inokeding dnd s@pscqt@nt4Bylatign. 6. 89;
N, 12.23. 15 ﬁmbd?&{ﬁdé |Rver alRbx§ sO¥GLRNQNINI XY 4 BnSREKRQX V. AW DMPX@irdaft@ wit® @ DMVF
SO' ution c(&ssrgn%‘ dlg ath%lfﬁﬁolgtg él%gal I’%bo%t mll()ﬁ. (Hr]ql?({ th@'rre&%gl?mmﬁ% 1L gnﬁéaﬂmwa(n@a 7 m‘

m?I}Pﬁt deom g ﬂzdbewﬁé RS Tf*ar%wﬁawau%i%‘rﬁehéfﬂw"aaa&acwr tnFRBW%e The
react i on wakuptidlioredbyfdroma®empinu ewesiry, powivet e abaditg, desited BB or 2 hour s,
and at 1kMtifuRn qtlmchmbl()l quihbulifd prbdike i s cool ed, quenched with HO and

part i tioned ZQ' Yﬁ\eghb":tg&aﬁiunﬁg& orghﬁoxgélgggh&é Lﬁ%@&ll\h%u\’\@sﬁ@%g &Mdtithn HZO and

b d 7h d
ey upi o s o igotds Said g RS al, ST TSI e aPT Y B 2

7.92:40N, kpowgsin UR@rivdth acsactipg eyl otthenzpl- pgide npingNapor arpsr FF@rql’GWW'@Grrpounds
are prepatediesomdnk poliyeshiegietint ngymed fodubte appropriate starting material s.

25 2- Phenoxy- 6- met hoxyqui noxal i ne, mp. 79-81C, and

6, 7- Di et hoxy- 2- phenoxyqui noxal i ne, mp. 130-131 C, Anal. Calcd for C1 8H
18N203: C) 69.66; H, 5.85; N, 9.03. Found: C, 69.53; H 5.82; N, 8.91.



30 EXAVPLE 6 Cycl ohexyl - (6, 7-di met hoxyqui noxal i n-2-yl net hyl ) - am ne Tozay K 90
0. 0G7 M sol ution of 6,7-di met hoxy-2-qui noxal i ne carboxal dehyde in 2:1%° " ;03
MeOH 1, 2di chl oroethane (7.5 nL, 0.5 mml) is added cycl ohexylam ne (U. | |

m., 0.9 nmol WO MH0S0eaction is allowed to stir at room t enErradsss/er761 !
overnight, then NaBH4 (0.038 g, | mml) ig4added and the reaction m xture

is stirred overnight. The m xture is then concentrated and chromat ographed
(50% 35 Et QAc/ hexanes-approxi mately 5% MeCOH i n 50% Et OAc/ hexanes). The oi l

is dissolved in Et OAc/ hexanes and treated with HCl in EtOH The resulting
solution is co(gc(gntr(glt ed and the solids. ar.g trijurated wih isopropanol to
provi de a’whi t & E€EPT & AP OE" 1BP JIRYT F VAHI G EGOESIWIBE N1BES100C, dec. ).
Anal . Cal cd. A infinedZH13 3NRGAn bibdinolife or@Rinfthiind bompouk of dbmuldfay BeQbiVeitedC,

60.48; H,,66.88;: N ejl(ZI.Hé?. ?2 E%AI\?E’LET?]Q % OB %2()4 yl

oycl ohexyf°-“(ee§9?‘}"esf’?P8§{‘§-°9'1‘?~PBP‘g‘H‘8f"i"h‘- IR BRI 5,081 19 2 NoxidrpeLerably Yy o

~, ~. ~ P~ reacting with-a perafd, B0 £-BMPE PerREli¢ 49RDIO ARTIT &:1d drIn-clifdropsropytepzaicatid dreni s

based on gy &ARRLsBEN £ QicRbrobRandBh RS HoREHoR YooRUsHahRe to@daud! .+ J. AM
Chem Soc., 1%?6 l118 7215. To a tolpuene sol ution of

2- cycl oheRSFRRY ALEIY2RL EERBYRS- br onoqui noxal ine (0. | g, 0.3 mmol) under

argon i s added norpholine (0.1 g, 0.3 mmfla) ,. sodi um t ent - but oxi de (0.04 g,
0.42 nmol ), S {heyrormpauags of thg presenignysptiongye usefildn thy foam 85 e {recose oreeiberin 95 . The
react 10n form bila phainscdtitpdin beseptable s8I Gerenfe Atliferivs are Withinthiexstape ef thsingeotivred,

diluted with EWRfe tht tdnipRuRIbS the REANhVALIs sudRAuted Wit Ea QS dipty £did (28dii6n

Et OAc/ NexaREes) fordfunl bR UMDl o ord GfivehRhebinl LG Ia(c]@%vr%@c@%siégsgsﬁsg@& dr3

rovide, 1nt crops, to_provide ow, sql. 1 C) ., Anal.

Rar e T obessndy bRyl e Seine 3 vase i’ The s ylichicn bgSed e the it no:
7.60; N, aditign salts nglugegipfprmipy thoss-whyeh pesdese,whsk porabied aiththe gk Yagesi nol i ne To a
THF so®b ut plammacdiiicatly acaaptaidSalts thariel @glts vhbiednionsyarénon-takicTe tha patieagdh nol i ne (0. 237
g, 1.15 npRidacerivsiORex Qb &t the Henefeidl SaniBNBy kfecR bR BDGE 11 HeRntdn the tréd

nmmol ). Di et hyl azodi carboxyl.ate | d ortigawise until.the sol ution
fora ned Sonts 86 ALY SOCRCrlba Bl U RENL AR BuMipkiichVFec Bl W |
i s concen?isaif BepicHuPeuRds reelgrd el sdditRyrsalpresdseisigssmicese! thefrepbasafoan) . The
product i svelf ifsherparticylartsall. péraeds desicronly eppmopermodidth produstss, fasexehple.M@en hebat as a
whi t €260l isdornBa gnly B2 furpb3edGf puilificatibn, aliebAtifitatiOn, 2r Wiiknlid inGseasquter@dkiat innol By
the net hog'eﬂlt‘in ?Hﬁﬁﬁz}cl&micﬁy al:o'eptMlJ dalt 99;09 @xchﬁrge H'oce_-gﬂ{:s. _Phﬁ%&ceugc%ﬁ)oaccébaglz; the

aryl nmeth ether is caonvéerted to the, phenol derivative,  To .

o i 11 s TR e sShpt ot e iyefion af@‘?%ﬁde@ve#ff’wgﬁf?%gn%?fa*é-r mgraacigs fioh B e
i s added bydeochlgus asit sulfbric asid, phopphipris asid@nd ulfamiy agjd: apd oreaplcjacidasigh gsaartic peidh

m xt ur e i sitrkhecid.dattit acid, taltA@ widemaiomgddcid, hktBaneiutdnicraeid; eshagwlfaivtaridt ed and

par t i 25 onpdizdaedulgidiacke PhRNGIRNY 60 b AblieRyIiulfailabld Juiale atibahd hBakDHMOT the

aqueous | rQ%i; | ¥méi N Nk Gar [ iih H=0
(4, thep ekl %a‘;giﬁ‘a: it BB W UL e tRalao M,
EOA: (2 ERapIEmide: SHpte oD, Male AR teclat] Girotes REF G RREE TR PR B ¢
portions ficyiatnrepionie syseigeln ifumarais mplsate,methylsndbigr8dydrogyniphthpases. sehtisatesr | ne,
dri ed ( Nam&ghjep. igihtbnetesme di-p-atvedtarthieemetimedutfonan, alahdsafinste Hanzenmailfogataphed
(50% B OPphuchBNRARS kycldhexyiddRhntdd dnd huitAd Risfeciivilyobt @i ned by triturating the

product with Ef20 .to. provide a vell ow powler 211:-213C) . Anal.. Cal cd.
Por G N3 ~gorlsd G RN Ryl Pl INGBBYSEH adeloh sy Seéchpiupal iy 21 1
17.58. 30inEsphgpirepreppred by reaction of the free base with the appropriate acid, by the application or

Phenyl - [ 6adaptetionafircbwo imethads. Foi dRympi¢, terayijl gdditivosalis iofth@copippends ofshiT mventidiHF

sol :J; [ o?sa\fe f2pardNGtRer bR EBRW ilgShedrd Bake ragiiold d?@qRoEAicORX it br diifdr ARatge 0. 97
nmo -(+)-3-h ; r ) . . .

tri phg?lyl }'E?éogpﬁ%ﬁ%}ﬁ%ﬂé%E%M%%ﬁﬁr%F@gtﬂ]ﬁé%ﬂgf% %O%ng’qﬁw&‘}% Ioggsiqgécgn ded
por t i onwi %8 freerige and a¢id ing ofsanigsofvgely Whish Gase e 634t SEROENES HiESTHE PTERRIPEPDIRHY
stirred f bycohcebtrdiouphthe spheiomi xt ure is concentrated and patrtitioned between
Et OAc and H20. ThEREmsandilof tidlifvehtdY @dn He Sepbmepdicddron thdaclda@Uitidt salschy tiekr i ed

S04) , ] . 44 | ik odns ed (50%
(Etwgoa\c/)gex&ge%?%‘?"’&?ﬁ%pé@éﬂ’f o G2 o A ol Qoo ETRBMBESARR T, {107
d

Ken, up.. t =0 sopr nol ). HC/, Et
o Al PR Bom el SR T R TP R BB RS HEPEFHSS o
The powdepolytion pragueopgarpsponinsolitiony rj ng in MeA -1 wi th washed (3X H20, 5X
MeOH) basic ion exchange resin. The m xture is stirred 30 m nutes,
filtered, concentrated, and recrystallized from Et OAc/ hexanes to provide,
in two crops, the 40 product (mp. 173-175C). Anal. Calcd. for CLl8H17N302:
C, 70.35; H b5.57; N 13.67: Found: C, 70.19; H 5.60; N, 13.66. ~~ |
n ~L,.vJ WO 00/ 31050 PCT/US99/277GL 20 EXAMPLE 11
2- Ani | i no- 6-i sopropoxy- qui noxal i ne hydrochl oride To NaH (0.033 g, 0.84
mmol ) under argon is added 1 nL DMF. 2-Anilino-6-quinoxalinol (0.1 g, 0.42

AL 2 e . o o o



5 dropwi se and the solution is heated to 50C for 1.5 hours. The cool edzz % 2003

reaction mxture is quenched with water and partitioned between Et QAc and

| -hO, washed with HzO (3X), brine, dried (MySO, ), and concentrated. The
resul ting resYAMBIPY chr onat ogr aphed (30% Et OAc/ hexa~~es) trCTarsswirde 0. 05 g
di al kyl ated product and 0.1 g of the titl gsconpound. An anal ytical sanple
of the HO salt is obtained by addition of IPA/HCI to an Et20/1PA sol ution
of the free base to provide HCl salt (mp. 205-210C dec). 10 Anal. Cal cd.

for C'I-1"N30 wg‘ére thgcunﬁp%lﬁfof tl’é| mv?nt%ﬁas sl\{asn%l%d %h arl &an&:y b?s% aéd]monHalgg 90;

N, 13.009. ul noxal |
M xtur o oPEPRCPTEG AR B rgyem?fecﬁ’wsi{ R, AR R S 5B 380 vl
and met acihesel eMeBIIO perohtE feqapgiprm T hages vhichgamhegised t prepacs the bagy

et hyl eneadiivoosdlts ércluge [Btitmble thoget which@mdids, Vienpenkdtedvathftefreomdd, day. The
sol utign ﬁﬂatﬂlﬂd'cetftkiltyra@debt@ﬁ]e éa&s RS SRtswibREadart Réh-tbas todkkiningl organism in

32;:’?2508 ﬁﬁ%ght Qd&ei %@ P]?s (g?%"e%&J&M&ax%?b‘it%%ff&%%%bptl&a%m}{ {ndged NE
mtﬁ% ide effqys a5eribAR& W Itherpationg,| Riarmagsutieally poserisbleals, (nt p.

traits-4-
220-222C) muclgdlpg foperamplle sikmh dnd alkgtine Aarthl metaCsdlts, vithinghe schpe lfith\in@ention aze t C,
59. 42; | - berived 18 thdlfolldin® Based~Qodighy hydrid Sodéidi hyldtoxid& .pbrdssiuld, hydrdxif§ calaﬁ}n

| NTERM§DI i am
di hy d?@chﬁoﬁﬁ thﬁm{]-hy%roafdgmu?n (Q(%,ym ﬁ&i_"u dxc:%mae ané‘mdpcﬁlde ammonia,

5- br ono- 4%"%‘1’(%@“’?*‘\}? ‘it'}yg °é'H‘yTt%‘/ ﬁ%ga ‘ge B "%wmef)'ywdaé%m'a? §Bihing  added
5% Pd/ C ( eholinggN, vﬁ@’zwetatlﬁneéﬁmwwb@roerwanquhwbwa@eaocame B0 psi for | hour.
The m xt ubezylphehdthylapriedditthylanigd) pipehiitetristhydroxymsthy liremaomakantiCl / | PA/ Et OAc,

and t he p@dad,&hwm,kmdmvuya,la“aéamm fileonal Et QAc. The resulting precipitate

is fi Héer ed of l(/letgl%alg (Pydrrg)%umé}tﬁe ;%Qéelllt vgnltET E\Wbéﬂgﬁ%waﬁﬁ%hgnde_ ~of To

7- Brono- 6- met hoxy- qui nox

a sol uti o 69“%19‘%1q najeror simjlar rragtiye cqmpeyRd pithechassy metal ip &y ?qi"%‘lﬁ‘s RERFANIG S Y"é‘f s
(0.86 g, %ih %frmmld)forami the comparnd. SlihmquyolmhMWeqmw W$iveater prait may be a

di hydr ochinixtirelef wakkr Witlyan Qgadicrstivén}, prefdisblydndaticiio suck asshdtitah& @r EthunollOkeionB UL €S,
then a solyd hsoa'aet&fe ﬁx@?{ﬂlﬁﬂpéﬁ\er Sk Qg(twrﬁg'tﬁoﬁjﬁn to%ri@{gpsu(:lzas%thgb acéltgte nﬁﬂeh ) ' S

added orLl %ons ale nor, draame cortdﬁcted z{? ﬁlggner% sem era but tflﬁl}’fmﬁyt if de51 Jugtgé

cool e% WA Ef &GS ef B 1 ng
solid is h‘i‘éﬁ‘l‘ﬂed successively with H, O I\/EO—l | PA, and Et Oto provide a
yel | ow powder . ABe baNg ERMABIuATEOS mﬁnﬁentlon may be obtained by contacting an amine in
7- Br onD- 2aCdyuvi®orGorgarit Beheyit Wiith (ROl atid @or Relth® cdRipotid: Buitable aqueous solvents

chl oro-7- %EM&QM lﬂﬂ?ﬁ?els IOP\QMJQV! al@l)tﬂs%ﬁ aQInethanol or ethanol, ethers such as .

7bro noxa n-?-of (1
088 sl iseieh of s ?ﬂrémveéaw.aa?fwmwﬁ 4 PETRIPE 1 hour

poured i ntigilpdyerrenatedr | 40 fil tered then washed with water to provide a

i ght-tan sol iThe cRanqumdscof th'y%—xdmeunmww;tnémmemt@ -froet thobayepdilinaxsalts byshe

6- br orm 2a§h&aﬁspor%dmmpmm HANAL.| IR exdafy g@ FetdomBERLYOT the ilvemion Ehn VYR

N-(5 I or ﬁl% eg?ﬁm%%lrfg%lgmﬁe - ace a~n|n Taid ?éqy%%qbgé /27761 8.2
mol ) n 5N Hebs Yok ﬁwo ysefulip Veaascfftb‘ssa?f@mcﬂi %LS)O copprgurds af the yshtien o
stirred atre88flfaythe purhosss ¢fpurificationpé the eenenopus. for exarupieby exploitatiow eftthessolblilin d
par titi oneiffelagdevBdweeirthe)lirs and¥nd\atdnt comipunas LieOSdut el dB siadify MEAektbyw t h

Et OAc (3X)echn?fub lk%»lnﬁgt Ql@e\l int diﬁorbed onto silica gel, and
chr omat ogr aphe

. txanes rovide an or angf’&gﬁ . .

| NTERVEDI ATE E‘ED S8f Qﬁf’ﬁe‘b R A S ES gnmétric centers

di hyd?’%c hmay independgntiydbe in aitierihe Roor Srpnfiguagen. (112\51” |q1_9 bq;maarent to those skilled in the

5- chl or 0- 4t tived demetly eotptiinds of-fprinmny Inapexhibit(gedmdriogl isomedsmmBGdoneutiad ésomarsgon | s

added 5% Rdfude tﬁpc@anQ)tmns-%l‘?nsro?@&l{pbﬁ’rﬂs Wt?félh'\reﬁtldnsl NYGhRAERALASL @&nyﬁ%o%és for 1
hour. The mﬁ ure is

Cel. i of 1
NV 1 150 BB e i e TRt ik M S B ko b e
resul t i ngPisseBtinYsRtiQRcemprises the tnélrf@aal sqqnevﬁa'pﬁomvsa@realsmr% gnagtipmpegp and mixtures
40  thereof.




15 20 25 30 35 40 | NTERVEDI ATE EXAMPLE 6 7-Ch|oro-6-nethoxy-quinoxalini? ﬁﬁunma
and 5- Chl oro- 4- met hoxy- 2-ni troani | i ne 6-Chl oro- 7- net hoxy- qui noxal i n-2-0

a sol ution of_ 4-chl oro-5-nethoxy-benzene-1, 2-di am ne di hydrochl oride (1.8
g, 7.2 mmmol) YR 3189 ( 15 nl) under argon is added TEA (2. Spamyssygrémol ) at
OC. The mxture is stirred for 20 m nutes,j¢t hen a solution of 45% et hyl

gl yoxylate in toluene (2.1 g, 9.3 mmol) is added portionw se. The reaction
mxture is warmed to roomtenperature, refluxed for 1.5 hour, their cool ed.

water is addedsUcﬁ REMert &R b8 HHARBS oM tHed mn!ttlr&se!;)etﬂe APRai@Sdy 88k BHGCR R y
Wi th HBO P Aﬂs f%;n 1ﬁ>le 811'3]’931:%) a%}lfcge%hrﬁ%Jeg ‘%gte&%"? alll 9\{\{09 %m?quesbf *h‘?e ereOdUCt I's

azeotr opegesevé
| NTERVEDI ﬁerﬁatémr\mr fromythe ansyQPFpTE FSEMEYS ﬁfét%mﬂrﬁtﬁw@mﬁn@ eabma’ezptéwam"

Di chl or o- - adeptdtiox yF-reptliododeadribadhefein.a m xt ure of

7- chl 0§0- 6- met TiRXMrtBlg maRXas ind-interPbdiEstrdorépale® bythd agFRéaliokoratdptatiexdkhdwm2 - of  (

1g 47 Higml)c)s tUPéi%plélmQtﬂSHsé &jé’sé{'lbg(gmttﬂé%fe're%ce@\ ﬁglef $Ptleir obtolehemichn®

reaction F‘t LS I % ‘8 H E Into cold saturated NaHCO,
sol uti on, ecf“i“’la &p&8Y TH °r‘i's eipadacspt Wgtﬁe{t’ Vef"(’f“ ¥50t de a solid. The ratio of
2, 7-di chl or o- 6%@{%3(W@ﬂpmléﬁlmhwwéemphﬁedahuap% Hmggddy thefellavdnailustistiyexal i ne i s
appr oxi matabnpleSwhith deycribe tid/Brepafitien oDthpaupasidodcedrdingnoltie ibveatondescr i bed herein
i nhi bitg i nhi bi tur@e, B foNlihg Hapled £ AbleRBra®R Ak ME pro&isdes BRY fol s¥ntREi@PMEt | ON

and/ or cel] ;{E(B}é's?gﬁf?& iGhghot axi s) via inhibition of PDG--R tyrosine kinase
activity. ‘A er of disease states are caused by either

uncontrol |l ed reproductlon of cells or overproduction of matrix or poorly
regul at ed_liﬁb@hﬁﬂned c e RiG-Huarobhefdproip)dsi-dgthoxYqnionalide sease states i nvol ve a

varie o] of n e.di sorders. suc

ai 1 ool st AR beekPRRR s liais 'E‘w‘y‘a‘mgéa Todd S0 3n O edlleBun R TG

di seases, “‘&t“ﬁ?etsb‘éa&dé'f“?féﬂ'é’°§ﬁav“c5@f%‘ﬁﬁ‘t 2H§ §ﬂb§§6{ﬂ@mmt"5 ischigmaiopraeied G8¢ t he
coronary, CHEHpE®H) oryidd pamdally aurifed peducor This solid ie pitghted wittedthy acetliesegied). ¥ach as
in arthrigofthe rod¥eQs b Srodhish Hsfiow WAE, in k4. OO GId@RY. 198908 Anal.TaRAK i Ccul ar, PDGF

and PDG- R hay®, MesMiGROES Bt 96D%, 1IR! r6dhiad 65 o, %‘0?% N, G2 4ypes of cancers

and tggnrs stich®as brain’canéet, dvarian cancer, on cancer, prostate

cancef”lung cancer. Kaposi's sarcona and mal i nant nel anoma. In addi tion,
der egul at Eg_AMELEJZ~ | ~f  -Awilipp-6emethoppaguyaing Bydrmitipridssog/ 27761 22 cel | ul ar
proliferative Tunhdildro-6metibol-quinuxiline (0.93q5 €8 ampl) bydeasgonssisdged anilind (16 mL,

i nhi bi ti 0 Dhmbly! BRirERtide MRSR i Aehted htl1 ¥0°CTorRBoins WRH af Bottae) Sbdubsl trie i n t he
control °H:Mﬂ9ﬁ@§&e 'alu?@Hrc‘r‘% dggftfhgﬁau(?tlr{c%g Ln§m§? ss{?A‘eeiZH& {Fggl%n%e?s(r)]ld .iflﬁ%”' X

or pogqgl

el bt 48 thf’tv%éheWHﬁpﬁtqlg%oamﬁ? e PIBHX AR ot AL nutes, Geted: Ay, waghef! pith

prol i f er aE:@tp Wovided/bojghtevelldw setid.r i x producti on and/ or ceI | novenent
(chenotaxis), the control of abnormal cell growh and cell inflanmtory
response. Thbbfowiebinbhindd Are/pregatyd§uﬂuaar>e&gfnﬁmo ml @l %ro%ﬁat& QEidtSRar&al,
substituted quinoline and quinoxal i ne conpounds whic exhlblt sel ective
inhibition of differentiation, proliferation, nmatrix production, chenotaxis
or nmedb at &13-Fupuwneyipheylapinose-metharyguinexaiing PPrg 735 At Caled denGoledY10dt h

f act or - r etlgpiCp64.JIPBCRIRN, t8yisoFound: Kj @438 Ni1ByYs; 10 Initiation of

aut ophos phet-phebpherylantindd-6,7-dRIRK PiUHoXA!RS, ) 18 CLAMRL CRIBMONCHIREINO,: CossRRL OF
itself, a ?{‘.Ftiﬁbﬁﬂﬁ%ﬁh {%haélégn,s% 5%1'}9% tgf intracel | ul ar subst rates

are sone of e I'nval ved in eII ng,
cell prol R womethma w',emwpb@aetethawqmemtmt% '38;9«.6% S ?@a
effecﬁﬁveCy6Q4ﬁhﬁit9|&lanQS 10cK, tyldoEound: RiGRAZAH, AB%iNi10HT; t he conpounds of th| s
inventi On(@M&h@Jy{itﬁndxﬂﬁtf-ZJj/l) {3ttnéulr5¢phexsye)admmnta prSJﬂSS’CSAﬁHn(EQch ®or CrHFSO: gnt at i on

ang aUtt)I Wﬁ 170s§1a§§8t31h§%t 8s7 2r elq . arthritis, nultiple sclerosis
ot A seRRietor b RpaUk TR O LR e as#g%tl%e#@‘ ERREChaisu e idhdh st

psori asi sN, Hifd. Feundi €cHOsH.i5n 61N 16180:cel | s receive pro-inflammatory signals
such 48 asiAMRo-6lethbkyRmBNatiiey mpoVIEL120ACS RS Caktd tbr CRHCNER0.63 HD: Cl 694818
treat ment ;@5\ ¢ i&tﬁmﬁedfbﬁ Ans@l. ANfsAi on, a conpound of this invention
may be used e’ther prophylactically or in response to an adverse reaction
by the human subject to a transplanted organ or 20 tissue. \Wen used
prophylactically, a conpound of this invention is adm nistered to the
patient or to the tissue or organ to be transplanted in advance of the
transpl antati on operation. Prophylactic treatnment may al so include

adm nistration of the nedication after the transplantati on operation but
before any signs of adverse reaction to transplantation are observed. Wen
adm ni stered in response to an adverse reaction, a conpound of this
|nvent|on is adm n| stered dlrectly to the patlent |n or der to treat

o o, o ~r- a1 2 g Y Y b1 o e T



According to a further feature of the invention there is provided a npyhed 703
of inhibiting PDGF tyrosine kinase activity conprising contacting a

conmpound accQordi to claiml1l with a conposition containing a PDG-F tyrosine
Ki nase. Accor%‘i”?‘l’é’q a further feature of the invention theGINS8%/7@vi ded ’
met hod of inhibiting Lck 30 tyrosine kinage activity conprising contacting

a conpound according to claiml1l with a conposition containing a Lck

tyrosine kinase. According to a further feature of the invention there is

provi ded ambhaGpieaylarhin®-d,7-8ahd®iinoRiling, Rat17S0} AsdlfdarE kR €, HL0D3: OF subj ect
to, condiginng MLﬁhB@y&g{ﬁdageémgr}Et&g 912 Q[event ed by the administration

of an inhibitor rosi ne Ki nase Vit ne

ki nase act F‘\/Fli'%y"p%f'y AMHIO) giéj?‘(ﬁﬂpéyq(':'lf'ﬁ’éﬁ"l"? B'rPsg%s& gpaﬁ‘g‘[f’b&e‘&&g@@ %)ggb whi ch
conpr i sesCto4@7:dH Hi6Ri Nt1249.i Knund: &, 6hel; pad-PEM: 134 an ef fecti ve anount of
conmpouhd BPhehgladiiib-8,7HictHoxgquioxaiias mlg. 039°Cont ai ni ng a conpound of fornula I.

or a pharmq%uhs,@lqwo@m@ ﬁ)@h&r@%&lﬂa&%%ﬁ 99R@6-e! KA TalkB il CRHLEN,0,:
t reat ment 6?9?5"?4 &.puU ? tFound' e’cgjfg’g%qr& yl|3%$tl c therapy as vell as

treat nent abl'i' s ed Con t'€sént’ i nventiaon al so i ncl udes
within it %%Efﬁ@hwéﬁ"wﬁ’ééﬂtq'eé@hy%ﬁ'ﬁ’ﬁ&%ﬁ MohS Q\afﬁ"éh Herhigr ¢ el N:0,0.25 H,0:

phar maceu€.i6sabiH; S&2é L 46| Bouadral) 68.3QH, &80;NedZ41; one of the corrpounds of
formi@ 13iBlomoph¥¥Q6,7-AkLadxyduhokdd.yB Ak, 123 B3I9PCAANNTall

phar maceug gi?aér a&%@@% %PB%zCB?{iz' 18N, 1 9"7 ‘?3 36, ?9;! W @fhy, diluent,

B0,
0 Al ey sty Rl akeoy it P, gl CHB ér@r@% slelhety ting

sui t abl e §.%% M 54.94f HpundxGidB 0 H. py2itn4Plerdon, topically, parenteralty,
rectal |y G-htoraphedyl)y(6,74diechoRyq@inexatitvlyl)amare] y.p. 18B1188°S el aled foout es  of

adm Nyt r @t AINIOIAE, ¥086; I L RENQYS,N, I NS T, FIURC ¢, 84.85; AUPSIINaERUS,
i ntraocul ar, intrasynovi al, ‘col onical, peri t oneal , transepit heli al

i ncl udi ngEﬂ@pggier mal , @-B@HIQI%%FW cﬁ&l@x&dﬁ%ﬁ’d]ﬂae buccal dernmal, ocul ar,
nasal inhalation via |nsuff ation, and aerosol. The corrpounds of for rrul a l

may be pr?&@s"& 9d19'n§h1cflPJf'§FchBt%rJ‘7 &:Bth&é} m: 'e?staﬁé’eh'z%L Q%e&z?ﬁmfﬁ@sfms"&.xﬁ:w table

t 10
Lot 22 s heea et bl ofeci s 1B Tt BB R S e st PRl S
sui tabl e %aeratqééeﬂ§§1 splutiepti Thsieesaric |aper s conpepteatad, amrﬁege'deemqsraehé ey be
prepar ed @3y EOHYtotppovided.38 Ug dbishepryduptes hpdiow seliliim§7.60 gield(mpo136°C). Anal.

phar mac eutiicabd ¢, HECOP .2, BH.54VRNL9.0Foufid CT, 1D SNLE 6.66,1¢ 1284 Uuvant s
conprise, inter alia, diluents, sterile aqueous nedla and the various

non-t organi c sol vents The co i tiqns resented in the form
o s s T R P Sbo st prepared VD EE S e BRI R B o ane.

i njectable solutions, elixirs or syrups, and nmay contain one or nore agents
chosen fr ((3rBrbnhqbegayM@7-dmwp10k3a|hnmgxaﬁmt)emme3n sUeHR-286SCSANal. Gsled fot act ose,

fructose, cgagHRaAs, @ 5@"56 Ny BaeRtss; N, Imprﬁonaﬁ S Yehy: 85408 ROEY. . Nt oi |, oil

of wintergre err ran r sta | zers
such 3@ 9 S§2Q6781me 10)gqx1¥|oxall’m9 g %?ne,mszlqu '2?498 .%r{aglkiglc& géﬁ%@égfl C&H

accep bl & elﬂ’a]t“o'?r?i ’Cﬁl'?Pré" CH&iNd26% abhi cl e and the content of actl ve
subst ance2-Benzylamingehi- dxle@oamencgielnerlw 136°QeArel Falpdkfir €aHa:001Cd @hTeHyd. 15hNt he

sol ubi | i ty ®ndamben] mal; pregsertings. of the product, the particul ar node of
adm ni stration and the provisions to be observed in pharmaceuti cal

practice. For exanple, excipients such as |actose, sodiumcitrate, cal cium
carbonat e, dical cium phosphate and di sintegrating agents such as starch,
alginic acids and certain conplex silica gels conbined with |ubricants such
as magnesi um 25 stearate, sodiumlauryl sulfate and talc may be used for
preparing tablets, troches, pills, capsules and the like. To prepare a
capsule, it is advantageous to use |lactose and Liquid carrier, such as high
nol ecul ar wei ght pol yet hyl ene gl ycols. Various other materials may be
present as coatings or to otherwi se nodify the physical formof the dosage
unit. For instance, tablets, pills, or capsules may be coated with shell ac,
sugar or both. When aqueous suspensions are used they may contain

emul sifying agents or agents which 30 facilitate suspension. Diluents such
as sucrose, ethanol, polyols such as pol yethyl ene glycol, propyl ene glycol
and glycerol, and chlorofaormor m xtures thereof may al so be used. In
addition, the active conpound may be incorporated into sustained-rel ease
preparations and fornul ations. For oral adm nistration, the active conpound
may be adm nistered, for exanple, with an inert diluent or with an
assimlable edible carrier, or it nmay be enclosed in hard or soft shel
gelatin capsules, 35 or it nay be conpressed into tablets, or it may be
|ncorporated dlrectly mnth the f ood of the dlet or may be |ncorporated

- rc . o a1 . .



Y

that it can be easily syringed, and proper fluidity can be maintained, for
exanpl e, by the use of a coating such as lecithin, by the nmaintenance of
the requi red Wa#(31¢0e si ze in the case of disper si on and bydrigedtesOf
surfactants. Prol onged absorption of the Lgn] ect abl e conpositions can -be
brought about by use of agents del ayi ng absorption, for exanple, alum num
nonost earate and gel atin. 5 The sol utions of the salts of the products
accor di ngt i nvent dm nistration by
|ntrarrusgiE AR subcutzla ous Ehﬁlﬁ&&fl%@h&%%‘&?eﬁr{o?y% 18 lifij}:t he active conpound
as a free base or pharnacol ogi cal | y acceptable salt can be prepared in
wat er suiTe&Bleyf]-he nemdlsigfi2iehlprosts-fisthexyatinoxalirg isaddddy2drlosfyRxGpyimethelbenybse.

Di sper si amine aThiginieurdie hiued[aritiaet days ultier airogen,to 1 206(L1i The psbiyigt hixfurie gl ycol s.
and mgxt t,ssraﬁonws‘erue&fr c@m! ahdsafkded Naﬁb@ @qmepu&e%&hmz la?é??s’coﬁleﬁﬁteg QRPfnk S NG

sol uti Onsres%ue %uom oﬂalpls d. (§b PHﬁ,fcﬁlrg l)% rov.rdec(lio\‘\ﬁ}ta%of’t e ro%ucl?ﬁ: ayeﬁow sot?d f)nl

i nt raveno

adj ust ed? f‘%ertelfi(ﬂ'elw%t?%’c} mabpd%ﬁOyCzdﬂszs@f%S 'é’r%rq«é%%ferle@% E‘ot%?ﬁn Eowit h a
suffici e T6aHt 6.80y Nof2.3l ucose or sodium chloride and that they are
sterilized by heating, irradiation, mcrofiltration, and/or by various

ant i lact r obut anol ,
RN B P T 8 L R e

solutlons are epared by incorporating the active conpound in the required

amount i #-{{reo- g’pﬁbw@gﬂvlm@éﬂv@ﬂpxmumhmbw ey 85-8F°C Arel. Gelpdior | ngr edi ent s

enummer at €gHaN@y®,25a501@&q0.26;8H 6.93; M, 1 D2ge dFolmd: 10, V.49 Hob.89t Ny 2l23zat i on.
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30 Solid compositions for rectal administration include suppositories formulated in accordance with
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known methods and containing at least one compound of formula I,
Compositions according to the invention may also be formulated in a manner which resists rapid
clearance from the vascular (arterial or venous) wall by convection and/or diffusion, thereby increasing
the residence time of the viral particles at the desired site of action. A periadventitial depot comprising a
35  compound according to the invention may be used for sustained release. One such useful depot for
administering a compound according to the invention may be a copolymer matrix, such as ethylene-vinyl
acetate, or a polyvinyl alcohol gel surrounded by a Silastic shell. Alternatively, a compound according
to the invention may be delivered locally from a silicone polymer implanted in the adventitia.
An alternative approach for minimizing washout of a compound according to the invention
40  during percutaneous, transvascular delivery comprises the use of nondiffusible, drug-eluting
microparticles. The microparticles may be comprised of a variety of synthetic polymers. such as
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The conpobftanggeoys ya'ihﬁ{‘@'%ﬁléf Ef’?f’“?& Bt 'fe% etsr‘éﬁl%H‘BS?y a’é‘ct‘h Rységating a catheter, for

example a balloon catheter, and delivery to the vascular wall, preferably at the time of angioplasty. In a
particularly advantageous manner, the saturated hydrogel is introduced at the site to be treated by means
of a balloon catheter. The balloon may be chaperoned by a protective sheath as the catheter is advanced

30 toward the target vessel, in order to minimize drug washoff after the catheter is introduced into the
bloodstream.

Another embodiment of the invention provides for a compound according to the invention to be
administered by means of perfusion balioons. These perfusion balloons, which make it possible to
maintain a blood flow and thus to decrease the risks of ischaemia of the myocardium, on inflation of the

35  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
bailoon 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.

40  Various types of balloon catheters, such as double balloon, porous balloon, microporous balloon, channel
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tner eof . yaPat L= URef bR OAFIPTIDL Lo h grehilaen 2ot phols e
phar mac eutbp@'aqulg}lt BEE egd)[yé_maléu%fr?m about-QQsto about 100, preferably 0.1 to 70, more especially

0.5 to 10, mg/kg body weight per day by oral administration, and from about 0.001 to about 10,

preferably 0.01 to 10, mg/kg body weight per day by intravenous administration. In each particular case,

25  the doses are determined in accordance with the factors distinctive to the patient to be treated, such as
age, weight, general state of health and other characteristics which can influence the efficacy of the
compound according to the invention.

The compounds/compositions according to the invention may be administered as frequently as
necessary in order to obtain the desired therapeutic effect. Some patients may respond rapidly to a

30  higher or lower dose and may find much weaker maintenance doses adequate. For other patients, it may
be necessary to have long-term treatments at the rate of 1 to 4 doses per day, in accordance with the
physiological requirements of each particular patient. Generally, the active product may be administered
orally 1 to 4 times per day. Of course, for other patients, it will be necessary to prescribe not more than
one or two doses per day.

35 The compounds of the present invention may also be formulated for use in conjunction with
other therapeutic agents such as agents or in connection with the application of therapeutic techniques to
address pharmacological conditions which may be ameliorated through the application of a compound of
formula 1. such as in the following;

The compounds of the present invention may be used in the treatment of restenosis post

40  angioplasty using any device such as balloon, ablation or laser techniques, The compounds of the present

invention may be used in the treatment of restenosis following stent placement in the vasculature either
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methacrylate, 2-ethylhexyl acrylate, lauryl-acrylate, and 2-hydroxy-propyl acrylate. Small quantities of
amides of (meth)acrylic acid such as N-methylol methacrylamide buty! ether are also suitable, N-vinyl

25  compounds such as N-vinyl pyrrolidone, vinyl esters of aliphatic monocarboxylic acids such as vinyl
oleate, vinyl ethers of diols such as butanediol-1,4-divinyl ether and allyl ether and allyl ester are also
suitable. Also included are other monomers such as the reaction products of di- or polyepoxides such as
butanediol-1, 4-diglycidyl ether or bisphenol A diglycidy] ether with (meth)acrylic acid. The
characteristics of the photopolymerizable liquid dispersing medium can be modified for the specific

30  purpose by a suitable selection of monomers or mixtures thereof.

Other useful polymer systems include a polymer that is biocompatible and minimizes
irritation to the vessel wall when the stent is implanted. The polymer may be either a biostable or a
bioabsorbable polymer depending on the desired rate of release or the desired degree of polymer
stability. Bioabsorbable polymers that could be used include poly(L-lactic acid), polycaprolactone.

35  poly(lactide-co-glycolide), poly(hydroxybutyrate), poly (hydroxybutyrate-co-valerate), polydioxanone,
polyorthoester, polyanhydride, poly(glycolic acid), poly(D. L-lactic acid), poly(glycolic acid-
cotrimethylene carbonate), polyphosphoester, polyphosphoester urethane, poly(amino acids),
cyanoacrylates. poly(trimethylene carbonate), poly (iminocarbonate), copoly(ether-esters) (e.g.,
PEOQ/PLA), polyalkylene oxlates, polyphoosphazenes and biomolecules such as fibrin, fibrinogen,

40  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
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35 Four hours later, | uCi’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 MachlI96). The filter mat is

counted in a scintillation counter (Wallac Betaplate) to determine DNA-incorporated label.
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membrane side are removed. After drying. ﬂuoresce on the membrane is determined using Cytofluor I1

15 (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, IC,, value is calculated. Results are presented as a mean+SEM from
five such experiments,

20 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 [1.0 mmol EDTA (1 hour at 37°C, and centrifuged at 600g for 10

minutes. The cells are solubilized in 1 mL per 2 x 107 cells of cold solubilization buffer (50 mmol

25  Hepes buffer, pH 7.6, 1% Triton X-100, 150 mmol NaCl, 5 mmol EGTA, | mmol PMSF, 50 mg/mL
aprotinin, 25 mmol benzamidine, 5 mg/mL leupeptic, and 10 mg/mL soybean trypsin inhibitor) for 20
minutes at 4°C. After centrifugation at 100,000g for 30 minutes, the supernatant is loaded onto a WGA-

agarose column (100 mL of packed resin per 2 x 107 cells) and shaken for 2 hours at 4°C. The

unabsorbed material is removed and the resin washed twice with HTN buffer (50 mmol Hepes, pH 7.6,
30  0.1% Triton X-100, 150 mmol NaCl), twice with HTN buffer containing 1 M NaCl. and twice with

HTNG buffer (50 mmol Hepes, pH 7.6, 0.1% Triton X-100, 150 mmol NaCl, and 10% glycerol). The

EGF receptor is eluted batchwise with HTNG buffer containing 0.5 M N-acetyl-D-glucosamine (200 mL

per2x 107 cells.). The eluted material is stored in aliquots at -70°C and diluted before use with

TMTNG buffer (50 mmol Tris-Mes buffer, pH 7.6, 0.1% Triton X-100, 150 mmol NaCl. 10% glycerol).
35

5. Inhibition of EGF-R Autophosphorylation

A431 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 mmol MgClz, | mmol EGTA, 10% glycerol. 1% triton X-
40  100. 1 mmol PMSF, 1 mg/mL aprotinin, ] mg/mL leupeptin) and incubating 5 minutes at 4°C. After
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(\56 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/ml streptomycin and
supplemented with 10% (v/v) heat inactivated foetal calf serum. Cells in exponential phase of growth
15  are trypsinized, washed with PBS and diluted to a final concentration of 6500 cells/mi in complete
medium. Drug to be tested or control solvent are added to the cell suspension (2.5 ml) under a volume of
50 pl and 0.4 ml 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% CO, atmosphere. Each
20  drugistested at 10, 1, 0.1, and 0.01 pg/mi (final concentration in the agar) in duplicate. Results are
expressed in percent inhibition of clonogenicity relatively to untreated controls. ICy,'s are determined
graphically from semi-logarithmic plots of the mean value determined for each drug concentration.

9, Measurement of Tumor Inhibition In Vivo

25 The inhibition of tumor growth in vivo by the compounds of this invention is determined using a
subucatenous xenograft model as described in U.S. Pat. Nos. 5,700,823 and 5,760,066, in which mice are
implanted with C6 glioma cells and tumor growth is measured using venier calipers.

The results obtained by the above experimental methods evidence that the compounds within the
30  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
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
35  oressential attributes thereof.
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Ry, is optionally substituted alkyl, hydroxy, acyloxy, optionally substituted alkoxy,
cycloalkyloxy, oxaheterocyclyloxy, heterocyclylcarbonyloxy or halo, wherein the
heterocyclyl group is a 4 to 7 ring member heterocyclyl containing one or more nitrogen,
sulfur or oxygen atoms;

Ry is hydrogen, optionally substituted alkyl, hydroxy, acyloxy, optionally
substituted alkoxy, cycloalkyloxy, oxaheterocyclyloxy, heterocyclylcarbonyloxy or halo,
wherein the heterocyclyl group is a 4 to 7 ring member heterocyclyl containing one or
more nitrogen, sulfur or oxygen atoms;

R, is hydrogen, optionally substituted alkyl, optionally substituted aryl, optionally
substituted heteroaryl, hydroxy, acyloxy, optionally substituted alkoxy, cycloalkyloxy,
heterocyclyloxy, optionally substituted aryloxy, optionally substituted heteroaryloxy,
heterocyclylcarbonyloxy, halo, cyano RsR¢N- or acylRsN-, wherein the heterocyclyl group

is a 4 to 7 ring member heterocyclyl containing one or more nitrogen, sulfur or oxygen

>

R3

=

\CH/

R, is Rs or | ;

Ra

atoms;

R; is hydrogen, or ortho or para fluoro, or meta one to three carbon atom lower
alkyl, lower alkoxy, halo or carbamoyl;

R4 is hydrogen or one to three carbon atom lower alkyl;
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Rs and R¢ are independently hydrogen or alkyl, or Rs and R¢ taken together with

the nitrogen atom to which Rs and Rg are attached form azaheterocyclyl, wherein the
heterocyclyl group is a 4 to 7 ring member heterocyclyl containing one or more nitrogen,
sulfur or oxygen atoms;

Z,1s N or CH; and

Zyis NH or O, or

an N-oxide thereof, hydrate thereof, solvate thereof, prodrug thereof, or salt

thereof.

2. The compound of claim 1 wherein R;, is optionally substituted lower alkoxy,
mono cyclic cycloalkyloxy, heterocyclylcarbonyloxy or mono cyclic oxaheterocyclyloxy,
wherein the heterocyclyl group is a 4 to 7 ring member heterocyclyl containing one or

more nitrogen, sulfur or oxygen atoms.

3. The compound of claim 2 wherein Ry, is optionally substituted lower alkoxy or
mono cyclic oxaheterocyclyloxy, wherein the heterocyclyl group is a 4 to 7 ring member

heterocyclyl containing one or more nitrogen, sulfur or oxygen atoms.

4, The compound of claim 3 wherein Ry, is methoxy, ethoxy, 2-(ethoxy) ethoxy, 2-
(4-morpholinyl) ethoxy or furanyloxy.

5. The compound of claim 1 wherein Ry, is hydrogen, optionally substituted lower
‘ alkoxy, mono cyclic cycloalkyloxy, heterocyclylcarbonyloxy or mono cyclic
oxaheterocyclyloxy, wherein the heterocyclyl group is a 4 to 7 ring member heterocyclyl

containing one or more nitrogen, sulfur or oxygen atoms.

6. The compound of claim 5§ wherein R;;, is hydrogen or optionally substituted lower
alkoxy.
7. The compound of claim 6 wherein R}, is methoxy or ethoxy.

8. The compound of claim 1 wherein R;, and Ry are lower alkoxy.
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9. The compound of claim 8 wherein R, and Ry, are methoxy or ethoxy.

10.  The compound of claim 1 wherein Ry is hydrogen or optionally substituted lower

alkoxy.

11.  The compound of claim 10 wherein R, is hydrogen, methoxy or ethoxy.

Rj
12. The compound of claim 1 wherein R; is )
7
Rs
\CH/ ~
13. The compound of claim 1 wherein R; is |
R4
14.  The compound of claim 1 wherein Rj is hydrogen, ortho or para s fluoro, or meta

methyl, trifluoromethyl, methoxy, fluoro, chloro, bromo or carbamoyl.
15.  The compound of claim 1 wherein Ry is hydrogen or methyl.
16.  The compound of claim 1 wherein Z, is N.

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

18.  The compound of claim 1 wherein Z, is NH.

19.  The compound of claim 1 wherein Z; is O.

20. A compound of claim 1 which is selected from the following species:
2-anilino-6-quinoxalinol;
2-((R)-a-Methylbenzyl-amino)-6,7-diethoxyquinoxaline;
2-anilino-6-isopropoxyquinoxaline;
2-Phenoxy-6-methoxyquinoxaline;

(3-Bromobenzyl)-(6,7-dimethoxyquinoxalin-2-yl)-amine;

2-(3-Carbamoylphenylamino)-6-methoxyquinoxaline;
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(6-Methoxyquinoxalin-2-yl)-(3-methylphenyl)-amine;

6-Methoxy-2-phenylamino-quinoxaline;

2-Anilino-6-ethoxyquinoxaline;

2-(3-Methoxyphenylamino)-6,7-diethoxyquinoxaline;
2-(4-Fluorophenylamino)-6,7-diethoxyquinoxaline;

6,7-Diethoxy-2-phenoxyquinoxaline;

2-Phenylamino-6,7-diethoxyquinoxaline;

(6,7-Dimethoxyquinoxalin-2-yl)-(3-fluorophenyl)-amine;
2-(3-Fluorophenylamino)-6,7-diethoxyquinoxaline;
(3-Bromophenyl)-(6,7-dimethoxyquinoxalin-2-yl)-amine; and
(3-Chlorophenyl)-(6,7-dimethoxyquinoxalin-2-yl)-amine, or

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

acceptable salt thereof.

21. A compound of claim 1 which is selected from the species:
Phenyl-[6-(tetrahydrofuran-3(R)-yloxy)quinoxalin-2-yl amine;
Benzyl-(6,7-dimethoxyquinoxalin-2-yl)-amine;
2-((S)-a-Methylbenzyl-amino)-6,7-diethoxyquinoxaline;
2-Benzylamino)-6,7-diethoxyquinoxaline;
(6-Methoxyquinoxalin-2-yl)-(3-methylphenyl)-amine;
6-Methoxy-2-phenylamino-quinoxaline;
2-Anilino-6-ethoxyquinoxaline;
2-(3-Methoxyphenylamino)-6,7-diethoxyquinoxaline;
2-(4-Fluorophenylamino)-6,7-diethoxyquinoxaline;
6,7-Diethoxy-2-phenoxyquinoxaline;
2-Phenylamino-6,7-diethoxyquinoxaline;

(6,7-Dimethoxyquinoxalin-2-yl)-(3-fluoropheenyl)-amine;
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24.  The compound according to claim 1 which is 2-((S)-a-Methylbenzyl-amino)-6,7-
diethoxyquinoxaline, or an N-oxide thereof, hydrate thereof, solvate thereof, prodrug

thereof, or pharmaceutically acceptable salt thereof.

25. The compound according to claim 1 which is 2-Benzylamino-6,7-
diethoxyquinoxaline, or an N-oxide thereof, hydrate thereof, solvate thereof, prodrug

thereof, or pharmaceutically acceptable salt thereof.

26.  The compound according to claim 1 which is (6-Methoxyquinoxalin-2-yl)-(3-
methylphenyl)-amine, or an N-oxide thereof, hydrate thereof, solvate thereof, prodrug

thereof, or pharmaceutically acceptable salt thereof.

27. The compound according to claim 1 which is 6-Methoxy-2-phenylamino-
quinoxaline, or an N-oxide thereof, hydrate thereof, solvate thereof, prodrug thereof, or

pharmaceutically acceptable salt thereof.
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30. The compound according to claim 1 which is 2-(4-Fluorophenylamino)-(6,7-
diethoxyquinoxaline, or an N-oxide thereof, hydrate thereof, solvate thereof, prodrug

thereof, or pharmaceutically acceptable salt thereof.

31.  The compound according to claim 1 which is 6,7-Diethoxy-2-phenoxyquinoxaline,
or an N-oxide thereof, hydrate thereof, solvate thereof, prodrug thereof, or

pharmaceutically acceptable salt thereof.

32. The compound according to claim 1 which is 2-Phenylamino-6,7-
diethoxyquinoxaline, or an N-oxide thereof, hydrate thereof, solvate thereof, prodrug

thereof, or pharmaceutically acceptable salt thereof.

33.  The compound according to claim 1 which is (6,7-Dimethoxyquinoxalin-2-y1)-(3-
fluorophenyl)-amine, or an N-oxide thereof, hydrate thereof, solvate thereof, prodrug

thereof, or pharmaceutically acceptable salt thereof.

34. The compound according to claim 1 which is 2-(3-Fluorophenylamino)-6,7-
diethoxyquinoxaline, or an N-oxide thereof, hydrate thereof, solvate thereof, prodrug

thereof, or pharmaceutically acceptable salt thereof.

35. The compound according to claim 1 which is (3-Bromophenyl)-(6,7-
dimethoxyquinoxalin-2-yl)-amine, or an N-oxide thereof, hydrate thereof, solvate thereof,

prodrug thereof, or pharmaceutically acceptable salt thereof.
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O-C! Mpd?yrﬁ&f@ﬁéf’éhgf: coated on the surface of said stent, said compound having the structure

of formula I:

R1c

ES
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N
@O

R1a

wherein

R, is optionally substituted alkyl, hydroxy, acyloxy, optionally substituted alkoxy,
cycloalkyloxy, oxaheterocyclyloxy, heterocyclylcarbonyloxy or halo, wherein the
heterocyclyl group is a 4 to 7 ring member heterocyclyl containing one or more nitrogen,
sulfur or oxygen atoms;

R, is hydrogen, optionally substituted alkyl, hydroxy, acyloxy, optionally
substituted alkoxy, cycloalkyloxy, oxaheterocyclyloxy, heterocyclylcarbonyloxy or halo,
wherein the heterocyclyl group is a 4 to 7 ring member heterocyclyl containing one or
more nitrogen, sulfur or oxygen atoms;

R is hydrogen, optionally substituted alkyl, optionally substituted aryl, optionally
substituted heteroaryl, hydroxy, acyloxy, optionally substituted alkoxy, cycloalkyloxy,
heterocyclyloxy, optionally substituted aryloxy, optionally substituted heteroaryloxy,
heterocyclylcarbonyloxy, halo, cyano RsRgN- or acylRsN-, wherein the heterocyclyl group
is a 4 to 7 ring member heterocyclyl containing one or more nitrogen, sulfur or oxygen

atoms;
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Rs and R5 are independently hydrogen or alkyl, or Rs and Rs taken together with

the nitrogen atom to which Rs and R are attached form azaheterocyclyl, wherein the
heterocyclyl group is a 4 to 7 ring member heterocyclyl containing one or more nitrogen,
sulfur or oxygen atoms;

Z,is N or CH; and

Zyis NH or O, or
an N-oxide thereof, hydrate thereof, solvate thereof, prodrug thereof, or salt thereof.

39, The use according to claim 38, wherein said restenosis is at a site of mechanical

injury to an arterial wall produced by treatment of an atherosclerotic lesion by angioplasty.

40.  The stent device of claim 1, wherein the polymeric coating comprises polymers
having relatively low processing temperatures such as polycaprolactone, poly(ethylene-co-
vinyl acetate) or polyvinyl acetate or silicone gum rubber and polymers having similar
relatively low processing temperatures, or 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.

41.  The stent device of claim 40, wherein the polymeric coating incorporates a
porosigen such as microgranules of sodium chloride, lactose, or sodium heparin, which
will dissolve or otherwise degraded when immersed in body fluids to leave behind a

porous network in the polymeric coating.
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43,  The stent device of claim 41, wherein the compound is apphed to at least one
surface thereof to form a bioactive layer, over which one or more coats of the polymeric

coating are applied to provide a controlled release of the compound.

44.  The stent device of claim 1, wherein the polymeric coating comprises polymers
derived from photopolymerizable monomers such as liquid monomers preferably having
at least two cross linkable C-C (Carbon to Carbon) double 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, or more preferably, the
monomer is an addition photopolymerizable polyethylenically unsaturated acrylic or
methacrylic acid ester containing two or more acrylate or methacrylate groups per

molecule or mixtures thereof.

45. A compound which is selected from the following species:
2-anilino-6-quinoxalinol;
2-((R)-a-Methylbenzyl-amino)-6,7-diethoxyquinoxaline;
2-anilino-6-isopropoxyquinoxaline;
2-Phenoxy-6-methoxyquinoxaline;
(3-Bromobenzyl)-(6,7-dimethoxyquinoxalin-2-yl)-amine;
2-(3-Carbamoylphenylamino)-6-methoxyquinoxaline;
2-(2-Fluorophenylamino)-6,7-diethoxyquinoxaline;
2-(3-Trifluoromethylphenylamino)-6,7-diethoxyquinoxaline;
Phenyl-[6-(tetrahydrofuran-3(R)-yloxy)quinoxalin-2-yl]amine;
Benzyl-(6,7-dimethoxyquinoxalin-2-yl)-amine;
2-((S)-a.-Methylbenzyl-amino)-6,7-diethoxyquinoxaline;
2-Benzylamino-6,7-diethoxyquinoxaline;
(6-Methoxyquinoxalin-2-yl)-(3-methylphenyl)-amine;
6-Methoxy-2-phenylamino-quinoxaline;

2-Anilino-6-ethoxyquinoxaline;
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acceptable salt thereof.

46. A compound which is selected from the species:
Phenyl-[6-(tetrahydrofuran-3(R)-yloxy)quinoxalin-2-yl amine;
Benzyl-(6,7-dimethoxyquinoxalin-2-yl)-amine;
2-((S)-o.-Methylbenzyl-amino)-6,7-diethoxyquinoxaline;
2-Benzylamino)-6,7-diethoxyquinoxaline;
(6-Methoxyquinoxalin-2-yl)-(3-methylphenyl)-amine;
6-Methoxy-2-phenylamino-quinoxaline;
2-Anilino-6-ethoxyquinoxaline;
2-(3-Methoxyphenylamino)-6,7-diethoxyquinoxaline;
2-(4-Fluorophenylamino)-6,7-diethoxyquinoxaline;
6,7-Diethoxy-2-phenoxyquinoxaline;
2-Phenylamino-6,7-diethoxyquinoxaline;
(6,7-Dimethoxyquinoxalin-2-yl)-(3-fluoropheenyl)-amine;
2-(3-Fluorophenylamino)-6,7-diethoxyquinoxaline;
(3-Bromophenyl)-(6,7-dimethoxyquinoxalin-2-yl)-amine;
(6,7-Dimethoxyquinoxalin-2-yl)-phenyl-amine; and
(3-Chlorophenyl)-(6,7-dimethoxyquinoxalin-2-yl)-amine, or
an N-oxide thereof, hydrate thereof, solvate thereof, prodrug thereof, or pharmaceutically

acceptable salt thereof.
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or an N-oxide thereof, hydrate thereof, solvate thereof, prodrug thereof, or

pharmaceutically acceptable salt thereof.

50.  The compound which is 2-Benzylamino-6,7-diethoxyquinoxaline, or an N-oxide
thereof, hydrate thereof, solvate thereof, prodrug thereof, or pharmaceutically acceptable

salt thereof.

51.  The compound which is (6-Methoxyquinoxalin-2-yl)-(3-methylphenyl)-amine, or
an N-oxide thereof, hydrate thereof, solvate thereof, prodrug thereof, or pharmaceutically

acceptable salt thereof.

52. The compound which is 6-Methoxy-2-phenylamino-quinoxaline, or an N-oxide
thereof, hydrate thereof, solvate thereof, prodrug thereof, or pharmaceutically acceptable

salt thereof.

53.  The compound which is 2-Anilino-6-ethoxyquinoxaline, or an N-oxide thereof,
hydrate thereof, solvate thereof, prodrug thereof, or pharmaceutically acceptable salt

thereof.

54.  The compound which is 2-(3-Methoxyphenylamino)-6,7-diethoxyquinoxaline, or
an N-oxide thereof, hydrate thereof, solvate thereof, prodrug thereof, or pharmaceutically

acceptable salt thereof.
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salt thereof.

57. The compound which is 2-Phenylamino-6,7-diethoxyquinoxaline, or an N-oxide
thereof, hydrate thereof, solvate thereof, prodrug thereof, or pharmaceutically acceptable

salt thereof,

58.  The compound which is (6,7-Dimethoxyquinoxalin-2-yl)-(3-fluorophenyl)-amine,
or an N-oxide thereof, hydrate thereof, solvate thereof, prodrug thereof, or

pharmaceutically acceptable salt thereof.

59.  The compound which is 2-(3-Fluorophenylamino)-6,7-diethoxyquinoxaline, or an
N-oxide thereof, hydrate thereof, solvate thereof, prodrug thereof, or pharmaceutically

acceptable salt thereof.

60. The compound which is (3-Bromophenyl)-(6,7-dimethoxyquinoxalin-2-yl)-amine,
or an N-oxide thereof, hydrate thereof, solvate thereof, prodrug thereof, or

{ pharmaceutically acceptable salt thereof.

61.  The compound which is (6,7-Dimethoxyquinoxalin-2-yl)-phenyl-amine, or an N-
oxide thereof, hydrate thereof, solvate thereof, prodrug thereof, or pharmaceutically

acceptable salt thereof.

62.  The compound which is (3-Chlorophenyl)-(6,7-dimethoxyquinoxalin-2yl)-amine,
or an N-oxide thereof, hydrate thereof, solvate thereof, prodrug thereof, or

pharmaceutically acceptable salt thereof.
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wherein
R, and Ry, are independently one to three carbon lower alkoxy;
R, is hydrogen;
R; is R;-substituted phenyl;
Rj is hydrogen or meta-halo;
Z,is N or CH; and
Z,is NH or O, or

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

64. A pharmaceutical composition comprising a pharmaceutically acceptable carrier

and a compound of one of claims 45-63.



