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activation and proliferation. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 30 As
used above, and throughout th nvention, the foll ow ng

terms, unless otherw se indicated, shall be understood to have t he

fol | oW ng neaniThigsiverdtioh isdirkdtedSa cdtpbindRf formulcl: udes bot h human and ot her
manmal s. 35 "Effective anount'' meang, an anount of conpound of the present
invention effective in inhibiting PDGAR tyrosine kinase activity and or
Lck tyrosi ne kinase activity, aermth prgducirg the desired therapeutic
effect. "A kyl" nmeans aliphatic hyy oc bon~ group whi ch nay be branched- or
stral ght - chai ned having about 1 to bo QJcarbon atoms. Preferred al kyl
is "loweral kyl" having about 1 t1 abdut BN ar bon 40 atons; nore preferred
havi ng about 1 to about 4 carbon &tons. Br anched nmeans that one or nore

| ower 28 kyheginoups such as nethyl, ethyl or propyl are attached to a |inear
al kyl chai n. Thﬁsgwngr oup is aI SO 211~ ~Y 2~~3 WO 00l 31051

PCT/ U899/27825Logg) "ET L&:ﬁd bY: al koxy, hal o, carboxy, hydroxy or
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RSR6N- . Exanpl , fluoronmethyl, difluoronethyl,
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0, 1. 2 or 3 when Z, is other than a bond:



10 Exenpl ary al kenyl groups include ethenyl, propenyl, n-butenyl, 7 1 MAY 2003
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"Acyl" means an H-CO or al kyl-CO group in which the al kyl group is asMay 2413
previously described. 5 Preferred acyls contain a |lower alkyl. Exenplary

acyl groups include fornyl, acetyl, propanoyl, ?methyl propanoyl, butanoyl
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R ~ is hydrogen, optionally substituted al kyl or optionally substitutgd MAY 2413
al koxy; 25 Ro, R" R ., and R .,, are independently hydrogen or | ower

al kyl; R is hydrogen; and RS and R~ taken together with the nitrogen atom
to which Rs W@poRj0s51are attached form azaheterocyclyl, or @oThswmrrsis
thereof, hydrate thereof, solvate thereof, prodrug thereof, or '.
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cycl ohexenherihl fhat Mgl bs SURBE KL 2. 1t RHolalIC bibtuied by one o
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a conpound4-piberfdbropipérive. wherein Z., is O Another preferred conpound aspect
of the inventi o-neﬂ'er%cﬁlymme%mg" Rfant PRS- HORS-Giddp Hlerkift tHOhetdBG P i8Rd 0
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(4-piperidinopiperid-1-ylcarbonyloxy).
"Heterocyclenyl" means an about 4 to about 10 member monocyclic or multicyclic ring system
which is partially unsaturated and wherein one or more of the atoms in the ring system is an element
other than carbon chosen amongst nitrogen, oxygen or sulfur. The heterocyclenyl group as a portion of
variables R,,, R,, or R, is optionally substituted by one or more, preferably one to three, more
356  preferably one to two cycloalkyl substituents as described above. The heterocyclenyl group as a portion
of variables Z, is optionally substituted by one or more, preferably one to three, more preferably one to
two cycloalkyl substituents as described above. The designation of the aza, oxa or thia as a prefix before
heterocyclenyl define that at least a nitrogen, oxygen or sulfur atom is present respectively as a ring
atom. Exemplary monocyclic azaheterocyclenyl groups include 1,2,3.4- tetrahydrohydropyridyl,
40  1,2-dihydropyridyl, 1.4-dihydropyridyl, 1,2.3,6-tetrahydropyridyl, 1,4.5,6~tetrahydropyrimidyl, 2-
pyrrolinyl, 3-pyrrolinyl, 2-imidazolinyl. 2-pyrazolinyl, and the like. Exemplary oxaheterocyclenyl



Anot her preferred conpound aspect of the invention is a conpound of f dr T 2003
| wherein Z~ is NR~. Another preferred conpound aspect of the invention is

a conmpound of formula | wherein Za is 35 NR4, and p and g are 0. Anot her
preferred compmavmosaspect of the invention is a conpound ofpcfrasspedreasl

wherein Z, is NRa, andmtn=1. Another preferregd conpound aspect of the:
invention is a conpound of formula 1 wherein Z, is S. Another preferred
conmpound aspect of the invention is a conpound of forrmula | wherein Za is
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40  inT. Higuchi and V. Stella, Pro-drugs as Novel Delivery Systems, Vol. 14 of the A. C. S. Symposium
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exo-bicyclo (2.2.1 Jhept-2-yl- (6-chloro-7-methoxyqui noxalin-2-yl)amne;
exo-bicyclo [2.2.1 ]kept-2-y1- (7-chloro-6-nethoxyqui noxalin-2-yl)ani ne;

Bi cycl o[ 2. 2. W@ boeqvs12- yl - (6, 7- di met hyl - qui noxal i n- 2-yl ) - ampeausbe27825

2-cycl oheptyl am no- 6, 7- di net hoxyqui noxal i ne; .

2-cycl opent yl am no- 6, 7- di net hoxyqui noxal i ne;

2- cycl ohexyl am no- 6- net hoxyqui noxai i ne;

36:0\91 gl()(r:r)éf %{%e %‘Llpﬁgwrﬂbnﬁ OX¥1@E|€Q£%$%8%%AmﬁrTaH P,l}f",{’gce“‘fd'
Cycl ohestamtwaﬁml‘mwe& et 198D beth QLT RiEhasS mwwrhs@mbmfa@m

(
2
(6, 7- Di et hoxydisoivatk’l meaBs a/physicsl asseciatipsof@3ofipuaditiiyinvential witheouy br) maersoilveat
(6, 7- Di met horyidkdi MR pHysidal Mdspcidtio RSolted viriRhg B8Ry df-i6hycdn® bt boiigifcluding
(6, 7-Di gret M&%mh ”m%%r&h{. s?dngegﬁr?e sélﬁi)t mtbbxi by 6 m%.y Ik <RflpSshen one or
(6. 7- -

I

di met Hoxy- qui nofi n- nt .

(R a8 e A B i A MAIRRE LR BN

2, 7- Bi s- cyeicerneagsgh botlysoButine-phassapd qag]awgg&q'arep} xemplary solvates include ethanolates,

Cycl ohexy| méthandlatts.aBd the Kiveq UiHpdvatell it msu&ayehrheﬁhyﬂe)selamt melecule(s) is/are H,0.

(6.7-Di rret hoxyqui noI in-3-yl)-isobutyl am ne;

QICI Oh?@ g-? m)rphol i n-4-yl-quinoxalin-2-yl)-amne; 20
()-Bicy (6, 7-di met hoxyqui noxal i n amn

2-y
exo- bi cycl 0[2 2Amre]ekrecb‘fomwﬂﬁzveguof@e"m"apwéﬂ mwmﬁ%&wav'ﬁw@wm ani ne;
Cycl ohexyl - (6. 8-ds (OB Ryk-Ze{ERKalsi n- 2-yl ) -am ne; Endo-bicyclo[2.2.1
]hept 2-yl - (6, 7,64 (@R RN ZACERIPKAL; 1 n-2-yl ) - am ne;
(6, 7-Di et hOquzi'i‘ S’Aah su% t}{l} %d' cﬁ:éloﬂ?}{l( R I?fc}ﬁal sﬁ%sﬂﬁ?egu&(iaﬁ(@ax& optlaélly

Exo- b| clo(2,2 ui n

exo- ?- ? d]ésl ’pt 2-yl oxy) - 6 7- di met hoxyqui noxal i ne;

2- (Bi cycI o(2. 2. %]IQ)QPD Rsl oxy) - 6, 7- di net hoxy- qui noxal i ne;

Endo- 2- (bi cycl ap&.@®. 1] kept - 2-yl oxy) - 6, 7- di net hoxy- qui noxal i ne;

exa- 2- (Bi cycl o[,,2lS ot 3.1 kept - 5-en-2-yl oxy) 6, 7- di met hoxyqui noxal i ne; 30
2- (Bicyclof 2. 2 h pt i. 5-en- 2-yl oxy) - 6, 7- di net hoxyqui noxal i ne;

2- Cycl ghexyl ox -6 7- 3| et hoxyqui noxal j n

2-cycl ggent ylt hi e)and o 38R |M%Wyam%HQéPQSH@ted alkyl, optionally substituted alkoxy,

6, 7- di met hgp(ynz@l.ygt;bgﬂltglpdg%&ohlb)dyhqutlnmk\aqum;uted heterocyclyloxy or R;R,N-, or one of R, and
2- cycl openRy lismpiidbyen @ yaldand tidiotfiei i8 Gptiondllisibetktated 41kY1, opfionally substituted alkoxy,

6, 7-di net h%%nﬁl&%%ﬁt@l@& GVCBQIX;I@:@ ép'tigﬁ(a)ﬂy katﬂﬂérﬁle{e%yclyloxy or RsReN-;

]e )F(lg pte)a(.(r)l g y( OXK: BY'%%? e PiﬁOéxal‘le\P su@(ntuped axyl or Sp%nonally substituted alkoxy:
porists ASBem B ifdsREndenthydrogsaey lowgraligthex anecar boxyl i ¢ aci d;

ci s/ |réPs-4- (6,
6, 7- Di met hoxy- R (isthydegéroand- cycl ohexyl oxy) - qui noxal i ne;
3- Cycl ohexyl oxyRfind RO tdpexar tith BiRndtogéhaitchr 9X%h@R R, £44d R( ard attached form

R 2R, 49S) - (+ah ,ogrz 2.1 ]hept-2-yl-(6, 7-di met hoxyqui noxal i n-2-yl)-am ne;
(1S2S4 75

] kept - 2-yI - dr S%Z%Péd‘ﬁﬂé‘ﬁ&efeﬂf sohgfeherof prodrpeieeicghypacsytically, tr
2003 W8P oomq}m@@ szuzthereof

2- (6, 7- Di met hoxamotfi¢t prefemdd compoupiti jspebt afzBe ibvedyanliod ol of forund B vaeein
Ci s/traps-4-(6, )Z,S[giret hoYy- qui noxal i n- 2-yl am no) - cycl ohexanecar boxylic acid

met hyl ester; ﬁé{dﬁé??]h?z ?&

G s/traps-4- (6 Xy gut Ri¥l¢al i n-2-yI ani no) - cycl ohexanecar boxyl i c
acid; 5 G s-4- (%,iseniprslly %yuteﬂﬁyww&' P’rPPg°"§ﬂ'3éﬁ¥Psﬁ'6¥e deydeabisexlanecar boxyl i ¢
acid nBShyl estarisOandNR,;

Traps-4- (6, 7-di ggbhoxy- qui noxal i n- 2-yl am no) - cycl ohexanecar boxyl i c aci d

nmet hyl ester;

(6, 7- di met hoxy-%iiP8bkal i ne- 2-y1) - ci s/ traps-(3-(R) -methyl cycl ohexyl) ami ne;
(6, 7- di et hoxy - Rundddecrd 'F\@P@d?ﬂt&/ optionglfysulstitiierpkyteaptignally wibginssdaikoxani ne;

(6, 7-di mat baiovallyyibzonel tyeaRylyty) or optiondl B-s¢iitured bdwrbdogyigiohevont )f Ryrand &;, isnd 10
met hyl 4 hydr%gen or halo;
ci s/traps- - thoxqu noxal i n- 2-yl oxy) - cycl ohexanecar boxyl ate, or an
N- oxi de thereof Ie ﬁ)}‘%&&g t hereof, solvate thereof, prodrug thereof, or
pharmaceutically acceptable salt thereof.. Mre pref erred corrpounds are the
foll owi ng: 15 2-cycl ohexyl am no- 6, 7-di net hoxyqui noxal i ne; exo-bicyclo
[2.2.1 ] hept-2-yl- (6-chloro-7-methoxyqui noxal i n-2-yl)am ne; exo-bicyclo
[2.2. 1] kept-2-yl - (7-chl oro-6-nethoxyqui noxalin-2-yl)am ne; Bicyclo[2. 2.1

] kept - 2-yl - (6, 7-di met hyl - qui noxal i n-2-yl ) -ani ne;

2- cycl ohept yl am no- 6, 7- di net hoxyqui noxal i ne; 20

2-cycl opentyl am no- 6 7 d| rret hoxqu noxal | ne;

~ A"



2- (Bicycl o[ 2. 2. 2] oct-2-yl oxy)-6. 7-di met hoxy- qui noxal i ne; 35 7 1 MAY 2003
Endo- 2- (bi cycl o] 2. 2. 1] hept - 2- yl oxy) - 6, 7- di net hoxy- qui noxal i ne;
exo-2-(Bicyclo[2.2.1 ] hept-5-en-2-yl oxy) -6, 7-di met hoxyqui noxal i ne;

2- (Bi cycl o[ 2.v0 do/dibmpt - 5- en- 2- yl oxy) - 6, 7- di met hoxyqui noxal mmms99/27szs

2- Cycl ohexyl oxy- 6, 7- di met hoxyqui noxal i ne; !

2-cycl opentyl t hio-6,7-di met hoxy-qui noxal i ne; 40

6, 7- di met hoxy- 2- cycl opent yl oxy- qui noxal i ne:

2-cycl opent yhnet h gu xal i ne; 2 1 MA1' 2003 wo
oor ~i osi 13 6, 3,¥&H¥ argmdﬁl%%'etra yﬁ’oﬁb?ﬁn 4- oxy- qui noxal i ne;

exo, exo-6, 7- dlﬂ%ﬁﬁ@%?gﬁl %5, 6- epoxy- bi cycl o[ 2. 2. 1] hept an- 2- yl oxy) - qui noxal i n
e; 6, 7-Di net hoxan- Pﬁoxldbth@cqﬁdwwte Yheteoh ec)twedhfyc)of apreidrug Xigrepfa e, pharmpoeutically

R 2R, 4S} - ( dgeefBibteysak dbRof2. 1 ] kept - 2-yl - (6, 7- di met hoxyqui noxal i n-2-yl ) - am ne;
5> (1 S525, 4R) An&heB{*r@%ﬁ&Fﬂogp&gﬂ]Jaspwt of the invention is a compound of formula I wherein L,H is

] kept - 2-yl 7 hoxyqui noxal I n- -yI)-anlne

Ci s/traps- 5’6%“9'D met hoxy- qui noxal i n- 2-yl am no) - cycl ohexanecar boxylic acid
met hyl ester; ptmpthg Sg'gt,’egq%.‘ggpound aspect of the invention is a conipound of formula I wherein Z, is

a s-4-(6,7CHinethoxy gui noxal i n-2-yl am no) - cycl ohexanecar boxylic acid

met hyl ester; Another preferred compound aspect of the invention is a compound of formula I wherein Z, is N.

Traps-44(6, 7-di /g&m%wfeﬂw S Ak Rpéet ¥ AT ARi6rSY £ LARERANLRAR ALK Wl AGd d

met hyl est e
(6, 7- di net ﬂ‘?ﬂ?ﬂ}“]"éiﬁi'tﬁﬁtﬁtﬁﬂ Pyslealbyly| ) - ci s/ trcrns- (3- (R) - met hyl cycl ohexyl am ne;

(6, 7-di net hoxy- /thmowaﬂeirmompwy aspeqt pffthe ingen(ieR) is greantppynd pE fosymus L wvher c
(6, 7- di met by $ubgtituRO wahdcidic 2ycyalkyicindre pfarid) mety Ibyelopangl Olhﬁetl)&l()yclalﬁﬂxyle and
met hyl Another prei'errcd compound aspect of the mvennon isa compound of formula l wherem Zyis

cis/tr n ate, or
SN ofp o e vy R et e Bt e hepioky i SoHr R SKABEOMSBRGRT O]
phar maceut i cal | 4nosies pigtesies cemg%ﬂné aspest pfihe | @%ﬁmwn if § cqmpoyng °BE’"BH%IbY"§E°tHb%} it hat

t hi s i nvenvbptonally outstitsted kycloalenyb proieatrefersd myyilapeitényhand afclohdrenylaPrefewed ar and
preferred ghRioRIiOezIARES fiRd intRdd 2R Ibicycidptesyd (Fotameisy)ahd [2D.BbitydleeidnyDN May
be prepared by gimlpyk 9 ﬁoﬂ?&ﬂ&"&sggu Knﬁé/\mvéngont Dﬁcdlﬂpm%%féhﬁmﬂ@{ewur? 'Jz Bom

known 2 npounds_or, rea 8? o] epar I nt er nedi at es npl ary genera

pr oced@P es YEPFERY! ‘1’ﬁyc°& *™"on, conpounds of formula | are prepared
accordi ng to thandthsr preﬁmﬁgcoseﬂ@mqwm ipventigidp @famppid of formuld| Wereiy 4 igs
descri bed mlnmivyzjxc eycivelpedyh ghotepodared §.2. Hbicydohedieny (narb@nepidli) bil [2 4 2]bicytibeteaylt
woul d appr eci at gndiet brafeR& doRpANY hp8I b tHé tbentidiBis main{isedaddeﬁ)ﬁﬁmbe\dhemaﬁo andg 1
| ~iy~ eOU3, 5,10 15 wo ool s~os~ 14 Schene 1 Rlc N Rib ~ N C Rya N

25 Another preferred compound aspect of the invention is a compound of formula I whereinp +q =

Another preferred compound aspect of the invention is a compound of formula 1 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.
30 Another preferred compound aspect of the invention is a compound of formula I wherein Z, is O,
andp+q=1.
Another preferred compound aspect of the invention is a compound of formula I wherein Z, is
NR,.
Another preferred compound aspect of the invention is a compound of formula I wherein Z, is
35 NR,.and p and q are 0.
Another preferred compound aspect of the invention is a compound of formula | wherein Z, is
NR,andm+n=1,
Another preferred compound aspect of the invention is a compound of formula | wherein Z, is S.
Another preferred compound aspect of the invention is a compound of formula | wherein Z, is S,
40 andpandqare0.



Rlc RRb ~ M\ N/ Rya N Schene Il tc ~c H{, R O R-/ N Z2 Rya X':?Emﬁma
a Scheme 111 PCT/US99/27825 H Z2 Zz2 O ( ~ Cl excess O --y Z2 NeH, TH '
Schene 1V Rlc Rlc R~ b N0O2 1 ) Hz, PdIC Rl N H 2) NaCNBH4, MeCH ,. Z2 O ~ /

Rya N Z Rya Wooogigsif~1 "~ ~' 2003 WO 00/ 31051 15 5 10 15 Rcr/uBwe2ms2s ~ NOZ
Rta N PCT/ US991 27825 Schenme V Rtc 1) HZ, PdpC 2) HONG HCI, heat Rt b O
3)Ph3P, DEAD ~ ~ ~ Z2 s HOZ2 Rt a / N Schene VT

Another preferred compound aspect of the invention is a compound of formula 1 wherein Z, is S,
and p+q=1.

Another preferred compound aspect of the invention is a compound of formula I wherein R, and
R, are independently optionaily hydroxy substituted lower alkyl, hydroxy, lower alkoxy, cycloalkyloxy,

5  heterocyclyloxy, or one of R;, and R, is hydrogen or halo.

Another preferred compound aspect of the invention is a compound of formula I 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 I wherein R, and

10  R,, are lower alkyl; more preferably the lower alkyl is methyl or ethyl.

Another preferred compound aspect of the invention is a compound of formula I wherein one of
R,. and R,; is lower alkoxy, and the other of R,, and R, is halo; more preferably the lower alkoxy is
methoxy or ethoxy, and the halo is chloro or bromo.

Another preferred compound aspect of the invention is a compound of formula I wherein one of

16 R, and R, is lower alkyl, and the other of R,, and R, is lower alkoxy; more preferably the lower alkoxy
is methoxy or ethoxy, and the lower alkyl is methyl or ethyl.

Another preferred compound aspect of the invention is a compound of formula | wherein one of
R,. and R,, is lower alkoxy, and the other of R,, and R,, is cycloalkyloxy; more preferably the lower
alkoxy is methoxy or ethoxy, and the cycloalkyloxy is cyclopentyloxy or cyclohexyloxy.

20 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 heterocyclyloxy;
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 is

25  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
(hvdroxy or alkyl) substituted hydroxycycloaikyl, more preferred is (lower alkyl)hydroxycycloalkyl.

Another preferred compound aspect of the invention is a compound of formula I wherein R,, and
R, are lower alkoxy wherein the lower alkoxy is optionally substituted with alkoxy, heterocyelyl,

30  carboxy, alkoxycarbonyl or carbamoyl.

Another preferred compound aspect of the invention is a compound of formula | wherein one of
R,, and R, is unsubstituted lower alkoxy and the other of R, and R, is lower alkoxy substituted with
alkoxy, heterocyclyl, carboxy, alkoxycarbonyl or carbamoyl.

Another preferred compound aspect of the invention is a compound of formula I wherein one of

35 R, and R, is methoxy and the other of R,, and Ry, is [ 1,4'}-bipiperadin-1'-ylcarbonyloxy,
2-(ethoxy)ethoxy, 2-(4-morpholinyl)ethoxy, 2-(4-methylpiperazin-1-yl)ethoxy, carboxymethoxy,
methoxycarbonylmethoxy, aminocarbonylmethoxy,

N-methylaminocarbonylmethoxy or N.N-dimethylaminocarbonylmethoxy.

40 Preferred compounds according to the invention are selected from the following species:
3-Cyclohexyloxy-6.7-dimethoxyquinoline;



Ric Rec Rtb ~\ zt\ X', ~) NaSEt Rtb ~\ Z~\ X', 2) base, RBr or / Rt;;:\ yﬂ{,l\h
ROH, Ph3P, DEAD or Rta ~N RCOCI wherein at |east one of Rte, Rtn and Rl '*"%[]3
wherein at feast one of Rte, Rte and Rtc are | ower al koxy and X'' is L 1

OP' or L2Z2 Wetosiesi defi ned herein and where X is L tOP', trheulbymsa
protecting group suitable for protecting prtecting group P is then:
renoved to provide a hydroxyl noiety in the presence of base and the )
correspondi ng OH noi ety an al kyl ati ng agent in Schenmes VI, VII and VIIl, R

represent s,a, i g)r6ggg,lém; i b or R ~ as defined herein, such that
reaction o e RECY }Bu'ﬁ%’%' l)?hngdroxy group under t he

:
condi t i ons “¥SeFP I]P?Pt's'é °'?/lt7'me\}1°f‘yq5ﬂ8xn;@‘i’P its in formation of

R', R b or eR-bicyclriht Hieprtat-i({ehlmpt-medorymisonhedolewnsc acid and methyl anc~
et hyl br onBagdd[2L ¢lhefRepi-€G Baimathy vaidGHni2ndtande; 2- et hoxyet hanol ,

2- (4- nos pholcjdinkprRldias e - dﬁﬁ%o’iyﬁﬁ;ﬁﬁﬁhé‘w pi perazinyl ) propanol. A

representag I di n-1' -yl carbonyl chl ori de. Z1
M= 2003 G °° ‘534’ 8 "h i, NOy MeO ~ NO2° 1 ) H2, Pd/C 2)
NaOH, sodi EnFrY m%“°"#ﬂﬁ'1%“ﬂ‘§se RBr or ROH, Ph3P, DF~1D or RCOCI as

descri bed 3-P‘|\n$@hm*résxw 6.71djmethoxy-quinolin PCT/ US99/ 27825 HO ~ N~ C / MeO N MeO
~ N C | HO-diethbxy-quiolired-y-cidleD(R)Mdtiy OcyclofdxyiChmiyia N R N X" MeO / N MeO ~

N X" 14 Reg &bﬂé@;%ﬁh&lts %ethokﬁ brb - uﬂSmi’r&Z@dr\Q&ﬁfrﬁé n P is a group suitable
for prot eciﬁﬁg"’\efl’layyﬁﬂ'ﬂé%ié gpms/EerL{?glf)-methy?%%gexyl)%lrl]nn%OndI tions described in

Schenes |
(6, 7-D1metho~(yqumolm-3 yl)-trans-(3-(R)-methyl-cyclohexyl)-amine

(6.7-Dimethoxyquinolin-3-vy1)-cis-(3-(R)-methyl-cyclohexyl)-amine;
(6.7-dimethoxy-quinolin-3-yl)- (3-inethyl-cyclopentyl) amine:

185  Cyclohex-3-enyl-(6,7-dimethoxyquinoxalin-2-yl)-amine;
2,7-Bis-cyclohexyloxy-6-methoxy-quinoxaline;
Cyclohexyl-(6.7-dimethoxyquinoxalin-2-ylmethyl)-amine:
(6.7-Dimethoxyquinolin-3-yl)-isobuty! amine;
Cyclohexyl-(6-methoxy-7-morpholin-4-yl-quinoxalin-2-yl)-amine;

20  (+)-Bicyclo[2.2.1]hept-2-yl-(6,7-dimethoxyquinoxalin-2-yl)-amine;
exo-bicyclo[2.2.1]hept-5-en-2-yl-(6.7-dimethoxyquinoxalin-2-yl)-amine;
Cyclohexyl-(6.8-dimethyl-quinoxalin-2-yl)-amine;
Endo-bicyclo[2.2.1]hept-2-y1-(6,7-dimethoxyquinoxalin-2-yl)-amine;
(6,7-Dimethoxyquinoxalin-2-y})-(4-methoxy-cyclohexyl)-amine;;

25  Exo-bicyclo[2.2.1]hept-2-yl-(6-methoxyquinoxalin-2-yl)-amine;
exo-2-(Bicyclo[2.2.1]hept-2-yloxy)-6,7-dimethoxyquinoxaline;
2-(Bicyclo[2.2.2]oct-2-yloxy)-6,7-dimethoxy-quinoxaline;
Endo-2-(bicyclo[2.2.1]hept-2-yloxy)-6,7-dimethoxy-quinoxaline;
exo-2-(Bicyclo[2.2.1]hept-5-en-2-yloxy)-6,7-dimethoxyquinoxaline;

30  2-(Bicyclo[2.2.1]hept-5-en-2-yloxy)-6,7-dimethoxyquinoxaline;
2-Cyclohexyloxy-6,7-dimethoxyquinoxaline:;
2-cyclopentylthio-6,7-dimethoxy-quinoxaline;
6.7-dimethoxy-2-cyclopentyloxy-quinoxaline;
2-cyclopentylmethyloxy-6.7-dimethoxy-quinoxaline;

35  6,7-dimethoxy-2-tetrahydropyran-4-oxy-quinoxaline:
€x0,ex0-6,7-dimethoxy-2-(5,6-epoxy-bicyclo[2.2.1jheptan-2-yloxy)-quinoxaline:
cis/trans-4-(6,7-Dimethoxyquinoxalin-2-yloxy)-cyclohexanecarboxylic acid;
6,7-Dimethoxy-2-(4-methoxy-cyclohexyloxy)-quinoxaline;
3-Cyclohexyloxy-6,7-dimethoxyquinoxaline 1-oxide;

40  (IR.2R,48)-(+)-Bicyclo[2.2.1]hept-2-yI-(6.7-dimethoxyquinoxalin-2-yl)-amine;
(18.25.4R)~(-)-Bicyclo[2.2.1]hept-2-yl-(6,7-dimethoxyquinoxalin-2-y1)-amine;



WO 00/ 31051 17 Scheme VII1 5 HO ~ NO2 MeO ~ NO2 1 ) H2, PdIC 2) NaOH, 7 1 M&Y 2003
sodi um gl yoxal ate 3) POC 3 4) Protection as described in Schenes |, I, |1l

or 1IX P', NX'"" MO ~NMO~MNMN X" P, ~" NRR\ N\ X., MO ~ ~N base,

RBr or ROH) M@93143EAD or RCOCI MeO ~ N~ X'' Rya ~ _N SchemweThisoRoe2sR~ ~Z~
G/ _ R-a XaMgX"' N Catalyst X is d. H,or 1 x" is (LOOP" or LZZ~,
wherein P' |Is a group appropriate for protecting a hydroxy noiety in the
presence of a Gingard Reagent PCT/1JS99/27ti25 P'"O~ N C MO N MeO ~ N~

Q1P O N s Sl Kounb A0 LEpbRGR MEREITE and P are groups
sui tabl e f%[ %rc_)_%;}_ ﬁge a _a/d ﬁg./? | ety %[eer the reaction condi tions
descri bed €K HesDimethoxy-quinpxalingsylgnyineyeyclpgexanesprooyyligacid /' " 5 where X'
~s Lt OP' then Ophylggiérety may be converted to the correspondi ng OH noi ety
usi Ng an appraps-4-6d, Rditiedoxytqambiatin-2 adpafiio)-Sadivhesaneéarbox@lidacidsi Al © Z003
5 Cis-4-(6,7-dimethoxy-quinoxalin-2-ylamino)-cyclohexanecarboxylic acid methyl ester;
Trans-4-(6,7-dimethoxy-quinoxalin-2-ylamino)-cyclohexanecarboxylic acid methyl ester;
(6,7-dimethoxy-quinoxaline-2-yl)-cis/trans-(3-(R)-methylcyclohexyl) amine;
(6,7-dimethoxy-quinoxaline-2-yl) -trans-(3-(R)-methylcyclohexyl) aminc;
(6.7-dimethoxy-quinoxaline-2-yl)-cis-(3-(R)-methylcyclohexyl) amine: and
10  methyl cis/trans-4-(6,7-Dimethoxyquinoxalin-2-yloxy)-cyclohexanecarboxylate, or
an N-oxide thereof, hydrate thereof. solvate thereof, prodrug thereof. or pharmaceutically acceptable salt
thereof..

More preferred compounds are the following:

16 2-cyclohexylamino-6,7-dimethoxyquinoxaline;
exo-bicyclo [2.2.1]hept-2-yl- (6-chloro-7-methoxyquinoxalin-2-yl)amine;
exo-bicyclo [2.2,1]hept-2-yl- (7-chloro-6-methoxyquinoxalin-2-yl)amine;
Bicyclo[2.2.1]hept-2-yl-(6,7-dimethyl-quinoxalin-2-yl)-amine;
2-cycloheptylamino-6,7-dimethoxyquinoxaline;

20  2-cyclopentylamino-6.7-dimethoxyquinoxaline;
3-Aminocyclohexyl-6,7-dimethoxy-quinoline;
(6.7-dimethoxy-quinolin-3-yl)-cis-(3-(R)-methyl-cyclohexyl) amine;
(6,7-Dimethoxyquinolin-3-yl)-cis/trans-(3-(R)-methyl-cyclohexyl)-amine
(6,7-Dimethoxyquinolin-3-y!)-trans-(3-(R)-methyl-cyclohexyl)-amine

25  (6,7-Dimethoxyquinolin-3-yl)-cis-(3-(R)-methyl-cyclohexyl)-amine;
Cyclohex-3-cnyl-(6,7-dimethoxyquinoxalin-2-yl)-amine;
2,7-Bis-cyclohexyloxy-6-methoxy-quinoxaline;
(6,7-Dimethoxyquinolin-3-yl)-isobuty] amine;
(+)-Bicyclo[2.2.1]hept-2-yl-(6,7-dimethoxyquinoxalin-2-yl)-amine;

30  exo-bicyclo[2.2.1]hept-5-en-2-yi-(6,7-dimethoxyquinoxalin-2-yl)-amine;
Endo-bicyclo[2.2.1]hept-2-yl-(6,7-dimethoxyquinoxalin-2-yl)-amine;
Exo-bicyclo{2.2.1]hept-2-yl-(6-methoxyquinoxalin-2-yl)-amine;
exo-2-(Bicyclo[2.2.1]hept-2-yloxy)-6,7-dimethoxyquinoxaline;
2-(Bicyclo[2.2.2]}oct-2-yloxy)-6.7-dimethoxy-quinoxaline;

35  Endo-2-(bicyclo[2.2.1]hept-2-yloxy)-6,7-dimethoxy-quinoxaline;
exo-2-(Bicyclo[2.2.1]hept-5-en-2-yloxy)-6,7-dimethoxyquinoxaline;
2-(Bicyclo[2.2,1]hept-5-en-2-yioxy)-6.7-dimethoxyquinoxaline;
2-.Cyclohexyloxy-6,7-dimethoxyquinoxaline;
2-cyclopentylthio-6,7-dimethoxy-guinoxaline;

40  6,7-dimethoxy-2-cyclopentyloxy-quinoxaline:
2-cyclopentylmethyloxy-6,7-dimethoxy-quinoxaline;



WD 00/ 31051 PCTNS99I 27825 18 Rtc MeO ~ Zt MO | ~ N~ Z2 Rtc MeO-Z~Cl NfHA" 2003
~ ~"*[N MMgBr Ni catalyst RRtc Z MO-Zt 2 MeO JJTI~~~ N 1 ) activate

Zrnucl eophile Hz, PdIC Rtc tc Ma0 Z CH3 Rtc MeO Zt OH MeO 2t \ ZZ MeO ~

MeO ~- N ~ N~g7anrZalo$1 H4 1 Se0 Wttig z Rt~ Rtc M0 Z CH®dvRB9s27bisb O—I

MO ~ N MO ~~JNt ) Zx amine to formanmpe 2) NeBHd r Rtc MO Z~-N Z MeO
~Nor Rc MO Zt ~ Z2 MeO N1 ) base 2) Zréelectrophde r Rtc MO Zt O Z2

MeO N 1. General Procedures: 5 1. Coupl ing of 2-chloro substituted

qui noxal i ne a‘Pd‘ﬁ@ g ory ani _4 xalxne re of

2-chl or o- 6 27~ YN HEFH: ngﬁu)(ﬁ%?i'ﬁp r?éyf'“’ﬂo g and an ami de (about | to about 5

eq.) is heS¥uRyoRt’-dimehaxy-2d5oeppxybisytiolp.2 U‘eﬂt}“ﬂ YvaBexakng ee hours to

over ni ght . 6THmethoty-bidowmthoxesycthhexylogy)ejuinemllived i n net hanol / net hyl ene

ﬁhl ori fle ﬁ, QiR, iﬂ%)-(ayld.cym[mmpaqg?}symt@ﬂdmethsﬁyhm@amei lqzhrumlegogvi th dth

exane/ gt t to yield the
5 2%(‘4%-?-5 Bid %lo[gﬁ ‘F‘?@% I'Z’?’é Bn}ﬂe%?y GIEJ»QH ?lT) L4 é% 4 y

desired pr urther through
recrystalli faf‘%‘ﬁ( H‘Eﬁﬂ}‘?é’hib '"°"H\E‘f ?r%'ﬂ%) & PIB’?“?“ rb8?yl'ﬁé‘f'$uanol /water. 2.
Coupl i ng of 2-cmedyigstemibst it ut ed qui noxal i ne and al cohols or phenols A

suspensi on Cisk4-@7-dinetbdilquinoxalinL-gapdmpcyclohexatpcirbamlic aiddiethyt ésyeelr i de (about 1
to about 3TRMs-4-(8, Ndimethoxy-quinoxalin-2-ylamino)-cyclohexanecarboxylic acid methy ester;
10  (6,7-dimethoxy-quinoxaline-2-yl)-cis/trans-(3-(R)-methylcyclohexyl) amine:
(6,7-dimethoxy-quinoxaline-2-yl) -trans-(3-(R)-methylcyclohexyl) amine;
¢ (6,7-dimethoxy-quinoxaline-2-yl)-cis-(3-(R)-methylcyclohexyl) amine; and
methy! cis/trans-4-(6.7-Dimethoxyquinoxalin-2-yloxy)-cyclohexanecarboxylate, or
an N-oxide thereof, hydrate thereof, solvate thereof, prodrug thereof, or pharmaceutically acceptable salt
15  thereof..
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 or readily prepared intermediates. Exemplary general
20  procedures follow.
In addition, compounds of formula I are prepared according to the following Schemes I-VIII,
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.

25



15 anhydrous DVF/ THF (0% 50% is refluxed for 1 hour before addition of 1 Mt 2003
2-chloro-b, 7di net hoxyqui noxaline (1 eq.). The resulting m xture is refl uxed
for about one to about four hours. The suspension is neutralized to about
pH 5-8 and paredwitemed bet ween net hyl ene chl ori de and bri neecT/iises/2762si due
after concentration of nethylene chloride iP chr omat ogr aphed on silica gel
eluted with hexanc/ethyl acetate or nethanol/nethylene chloride (0% 100%
to give the desired product. 20 2 1 ~~~~ 2 C3 WD 00/31051 PCT/ US99/ 27825
19 Reductive am nation reaction with agtl{ml-egui nol i nes al gi d al dehydes or

ket ones. An appropriately substituted 3-amno quinoline ( 1 eq.) is stin~ed
with 1 eq. of the appropriate al dehyde or ketone in nethanol (or another
sui tabl e sol ventpm xturep,pyntil TLC indicates imne formation is conplete.
Excess NaCNBH4 op'¢NaBH4, ©r ther Buitabl g reducing agent is added and

the 5 m xt uf®J @l unt R N coNsunption of the internediate
imne. The mx i s |conceeatrat edJjand[ t h r%ﬁue i s chromat ogr aphed on
silica gel w TNAE fel et hyl aceB or chl or of onn/ net hanol
(0-20% to give the desired produtt. 4. Coupling reaction of 3-anino
substituted qui nolines and bronophenyl conpounds. 10 An appropriately
substitgt ed 3-amno quinoline (1 eq.)ghsysfirred with ~ 1.4 eq. of a
strong base such as sodi umt - but oxi de, i eq. of the appropriate bronophenyl

conmpound, and catal ~ni ¢ anounts of
2, 2' - bi s(di phengl phosphi nex<1-1' -binaphthyl (S-BI NAP) and
bi s(di benzy] i de eacetonea- Pi um (Pgl¢dba),) are mxed in an inert

organi ¢ sol'Vs : Ct ol uene’ umny L rtX'phere such as argon and
heated to abo PDC oyer nrgit5#he e i'$ copkey, diluted with a

sol vent sug, R filt?gag'érar.s 15 _&ongs tedNaHd chromat ogr aphed with
50% Et OAc/ h&kane to give the desim&d prfodubt. 5. Ether formation from

3- hydroxy substituted quinolines via Mtsunobu conditions. A THF sol ution
of an appropriately substituted hydroxygihdipxal i ne (at about O to about 25
O is Lpeat ed with 1 eq. each of the desired al cohol, triphenyl phosphine
and finally diethylazodi carboxylate 20 (DEAD) or a suitable equivalent. The
reaction progress is nonitored vTLC and upon conpl etion of the reaction
(about | to about 24 hour §$ @ (xture is concentrated and the residue is
o]

<

chr omat ogr aphed on silica ge ield the desired product. 6. Deal kyl ation
of a | ower . ' ft ut ed qui j ut Baxaki ne, and subsequent

al kyl ati on. appt opi-8E2° Lower y s b ed quinoline or

qui noxal i n e #n  DN1 et &iF i excess”sodi um et hant hi ol ate

(usual ly abjout 2 or nore eq.) andfthe reaction mxture is stirred with
heating from about | to about 24 hHours. The m xture is partitioned between
wat er and ethyl acetate. Extractive workup followed by chronmatography, if
necessary) provides the correspondi ng $bewal®d hydroxy substituted quinoline
or qui noxal i ne product. 30 The hydroxy substituted quinoline or quinoxaline
product can be al kylated using the conditiong for the Mtsunobu reaction as
detail ed above. (M ternatively, sinple alkylaf'on using nethods wel | known in
the art w tth, a_ggactive aosylyn, eecbenzylr,, hall de i ngNntNaH or anot her
appropriate @ a~yui t ab?) &a@iHy ¥a@H pr Oy esily al kyl at ed
product. 35 h~' ~1< <u~3—W"Wo661+31051 S99 247825 Oxi dation of a

ni trogen i kg #notifie or quine Ryt heZCong€Spondi ng N-oxi de. An
imne (=N-) nmoiety in a quinoling qui noxal i ne compound of fornula (1),
may be 1gonverted to the correspondihg conpound wherein the imne noiety is
oxi di zed to an N-oxide, preferably by reacting with a peracid, for exanple
peracetic acid in acetic acid or mchl oroperoxybenzoic acid in an 5 inert
sol vent such as dichl oronethane, at a tenperature from about room
tenperature to reflux, 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

wi thin the scope of the invention. 10 Where the conpound of the present
invention is substituted with a basic noiety, acid addition salts are
formed and are sinply a nore convenient formfor use; and in practice, use
of the salt forminherently anmobunts to use of the tree base form The acids
whi ch can be used to prepare the acid addition salts include preferably

t hose which produce, when conbined with the free base. pharnmaceutically
acceptable salts, that is, salts whose anions are non-tonic to the patient
in 15 pharmaceutical doses of the salts) so that the beneficial inhibitory
effects on PDGF inherent in the free base are not vitiated by side effects
ascribable to the anions. Al though pharmaceutically acceptable salts of

. o N 1 I B Y 1 1 N BN - I Y 4 o




30 According to a further feature of the invention, acid addition sal #sl ¥# 200
the conpounds of this invention are prepared by reaction of the free base
with the appropriate acid, by the application or adaptation of known

met hods.. For WOdp5¢, the acid addition salts of the conpolGHRISHN27825i s
invention are prepared either by dissolvingsthe free base in aqueous -or
aqueous- al cohol solution or other suitable solvents containing the
appropriate acid and isolating the salt by evaporating the solution, or by
reacting 35 the free base and acid ingpRgani c solvent, in which case the
salt separates directly or can be obtained by concentration of the

sol ution. The conpounds of this invention can be regenerated fromthe acid
addition salts By, the application or adaptatlﬁn of known net hods. For

exanpl e, a%ent conpounds ofnugegﬁg¥ﬁ?tlon can ‘be regenerated fromtheir

acid additi0OR s snra) Kald, &g aueous sodi um

bi car bonat e 4 i of or afiEBPEMpmoni a . ' ~, 2F03 WO

001 31051 PCTLAB83994R7828 21 Whaie t he conpou [ '

substitut efai th an Mcidi c noi et ase QAo Fts may be fornmed and
are sinply a nore convenient for r use; and in practice, use of the salt
forminherently anbunts to use of the free acid form The bases which can
be used to prepare the base addition salts include preferably those which
producef when conbined with the free &diede Vb6 pharmaceutical ly acceptable
salts, that is, salts whose cations are non-toxic to the animal organismin
phar maceuti cal dQ§es of the salts, so that the benef|C|§ i nhibitory
effects on PDGF iftherent in the free acid are not vitiaped by side effects
ascri babl e Rt he c.zansmeharnapmuttcally accept &b al t s3,_ i et uding for
exanpl e al kal i algﬁne h_netal salts it hi scr:;gewof t he

i nvention are d ved from bdse, RBDbl oW ng bases . Asog ydri de,

sodi um hydr o%kede, po?533|unthydroﬁpdé*dﬁéﬁépahtlo ﬁydrOX|dé“ al um num

hydr oxi de, IithiunthydrOX|de gﬁ@g?unthydrOX|de zi nc hydrOX|de ammoni a,

trinmethyla R ieadtoh et hyl ened}Rmineieadtondet RY,! rQhddGGIADE,
| ysi ne, ar %"{fm{,’ié&%ﬁﬁ &:eo”_ Lsr ge., N, N - Chebrﬁghgtgla&br?wrﬁfégdsﬁwgﬁe r
chl or opr oca'nsnagrotehtimdmps iable foegrotpatioc ai ne,  nlxeeteojihgdnen &t ifitpbraneinpued to provide

di et hyl am eydr%y HF‘@'P‘HH“P@’“P'P*S’(W@xy met hy| e HPSReNMN RH ety
t et r anet hyf 9aM"hydr oxi de, and the I|ke 15 Metal salts of conmpounds of
t he pr esenih Sthemeavi mna 1, Bee;mdfsbras dﬂﬁrdc mmttaa,t. IR}pr R, lay eéfinetinerelny slichbd e,
car bongj Of?““%'] Qﬁﬁ\;ﬂ RC Kﬁ O OupHIESE Hhergadiions desedbeddiueous or
organic’s miivd ot edissreaoa%@ﬂc ol | At RRRRMLte. The agueous
sol vent en%ﬁg ertitinel lﬂ)aclumaeethomyethahol,ri?e(y ntoe:hetmmemamm gndof water with an

0

organic s {gﬁf@&%‘&(@ﬁ? ‘% t?r?h?tcarﬁc}hyﬂh gmet hanol or ethanol, a

ket onetsuch acet one, |p a as tetrahydrofuran, or an
ester such as ethyI acetate Such 20 reactions are normally conducted at
anbi ent tenperature but they may, if desired, be conducted wi th heating.

Am ne salts of conpounds of the present invention nay be obtained by
contacting an amne in an aqueous or organic solvent with the free acid
form of the conpound. Suitable aqueous solvents include water and m xtures
of water with al cohols such as nethanol or ethanol, ethers such as 25
tetrahydrofuran, nitrites such as acetonitrile, or ketoses such as acetone.
Amino acid salts nay be simlarly prepared. The conpounds of this invention
can be regenerated fromthe base addition salts by the application or
adaptati on of known methods. For exanple, parent conpounds of the invention
can be regenerated fromtheir base addition salts by treatnment with an
acid, e.g., hydrochloric acid. 30 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 the conpounds, for exanple by exploitation of
the solubility differences between the salts and the parent conpounds, side
products and/or starting materials by techniques well known to those
skilled in the art. Conpounds of the present invention nmay contain
asymmetric centers. These asymmetric centers 35 may i ndependently be in
either the Ror S configuration. It will also be apparent to those skilled
in the art that certain conmpounds of fornmula | may exhibit geonetri cal

i sonerism Geonetrical isomers include the cis and bans forns of conpounds
of the invention, i.e., conpounds having al kenyl noieties or substituents
on the ring systens. In addition, bicyclo ring systens include edo and exv
i soners. The present invention conprises the individual geonetrical

i somers, stereoisoners, enantioners and m xtures 40 thereof. 2 1 ~~. ~~~
2003 MD 00I31051 PCT/U899/27825 22 = Such I somers can he separated from
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25 concentrated. The resulting residue is chromatographed (30% MAY 2003
Et CAc/ hexanes) to provide 0.05 g dial kyl ated product and 0. |I g of tl\e '
title conpound. An analytical sanple of the I-1Cl salt is obtai hed by

addi t.i on of WORMBISbpropanol )/ HO to an Et~Q | PA sol ution BFT’PPPé’ZF’Pée base
to provide HO salt (mp. 2052 J OC dec.). wnal. Calcd. for C "H'N, O-1-1Cl:
C, 64.65; H 5.74; N, 13.31; Found: C, 64.51; H, 5.90: N, 13.09. 30 EXAMPLE
3 2-cyel ohexyl am no- 6, 7- di met hoxyqui noxaline To 0.3 g ( 1.34 mmol) of

2-chl or o- 6, 7- di met hoxyqui noxal i ne i s added vaipprox. 1 nlL of cycl ohexyl am ne.
The m xture is heated overnight at 105 C and a further 10 hours at |35 C.
The mx is partitioned between Cl-hC = and sat ur at ed NaHCO3, The organic

| ayer is dried (MySCa) and 35 concentr at ed. ThHO rup is

chromat ographed ( 1 : 1 E4@fcpgcCH C =) to prow de 65 of the product

as a It. br &k _soij dNPa 62()/3!§é|-?|d tmg S8 18R &nap? cal cd for

C, 6H,, N302: O @ H, d C ' 66. 82: H 7.28: N,

14. 45. 2 phoF=N Q,g WO H®OBLOS1 PCT/ El S99/ L5 Usi_ngd he standard
coupl i ng protocol abov® usi ng the appropriate star g matleri al s the

foll ow ng are prepared: exo-bicyclo [2.2.1] hept-2:

(6-chl or o- 7- met hoxyqui noxal i n-2-yl)anmne 5 (m plO 171~ 17:9l C). Anal. calcd

for C,6H aN, OCl: C 63.26; H 5.97; N, 13.83. Found: C, 63.37; H, 5.91; N,
13.83. exo-bicyclo [2.2.1] ]hept 2- yI

(7-chl or o- b- met hoxyqui noxal i n- oR %’. 146- 147.5 C). Anal. calcd
for C,6H,gN, OCl: C 63.26; H 5.97; 13_83. Found: C) 63.34; H, 10 5.93,
N, 13.77. Bicyclo[2.2.1 ]hept- 2ept- (6, 7-81 net hyl - qui noxal i n-2-yl ) -am ne

(mp. 155-57——6)——-Aﬁa-|———ca-l—c for CH2 N,: C 76.37; H 7.92; N, 15.72.
Found: C, 75.%8 ﬁ'gwu}:_';\g N 15,38. 15 w. ¢

2-cycl ohept y! zmbbp3 et hoxqu 7 Finey(mp. 134-136C). Anal. Calcd
for C'H-,N30z: C, 67.75; H 7.69; N 94,) Found: C, 67.80; H, 7.61: N,
13.77. 20 2-cycl openly!am no- 6, gl methoxyqui noxaline (mp. 149-151 Q).
Anal . Calcd for C,SH 9N, 0,: C 65.91; H 7.01; N, 15.37. Found: C, 66. 04,
H 6.96; N, 15.47. 2-cycl ohexylam no- 6- met hoxyqui noxal i ne 25

(m p. 242-248C). EXAMPLE 4 3- Ami nindy X"7- di met hoxy- qui nol i ne To a
MeOH (3 nL) solution of 4A powdered ar sieves (0.11 g) under argon

is added 3- am_l_dj_nm_b,o ydr ochl orflRin(@-is [ of+ or ;768 ol )
and NaOwe (0. gﬁ?gsbﬁ)" I71| 30 The reacti on m XjHefe n-'&asgtdu“@mabr room
tenperature f3f"3 H°r cycI ohexanone (0.074 rrizqteoﬂng?dhydmxylr)nqnetwneﬂ

pyri di neborane (0.072 ni, 0 071 H RLL porthe reaeligncenditipprdesdribadit e i s
stirred for 4.5 h, then 5N HCl ( 1. 4 6. 8 mml ) ‘T’cge"é‘*ddé'd"'ﬁBdJ?(tl onw se.
The reaction mxtureis stirred \ %n made strongly basic with 5N

NaOH. The mix is partitioned bet ween Et OAC and HBO, and the aqueous | ayer
is washed with Et QAc (2X). The conbi ned organic |ayers are washed with

bri ne, I X), 35 dried (MyJSO ), chronmatographed {50% Et OAcl hexanes), and
rec~ystallized from Et OAc/ hexanes to obtain 0.112 g light-yellow solid in
57% vyield (mp. 164-165). Anal. calcd for C'H'N O, : C 71.30; H 7.74; N,
9.78. Found: C, 71.45; H, 7.49; N, 9.80. 2 r ~~la~" 2003 WO 00/ 31051
PCT/ US99/ 27825 24 EXAMPLE 5 2- Cycl ohexyl am no- 6- met hoxy- 7- br ono- qui noxal i ne
hydrochloride To 0.75 g (2.7 mmol) 7:1 7-brono- 6-nmet hoxy- qui noxal i n- 2- of

6- br ono- 7- met hoxy qui noxalin-2-0l1 in a sealed tube is added 5 niL

cyc(ohexyl am ne. The reaction mxture is heated to 120 C for 2 h.

Cycl ohexyl am ne is renoved under reduced pressure, arid the residue is
partitioned between 5 Et QAc/Hi O. The organic layer is washed with HzZO (2X),
brine ( 1 X)) and dried (MyS04). The resulting



material is chromatographed (20% t hen 30% Et OAc/ hexanes) to provide 8.18[‘41'\“92“03
maj or product in 88%yield. An analytical safnple is obtained by converting
appr oxi matelxvo 13 g of the free base into its hydrochloride salt (mp. 280
dec.):. Anal. YoA%B¥PSfor C'H eN, OBr HC: C, 48.34; H, 5.14; PRI/USI/2)8RS Found
C, 48.51; H 4.98; N, 11 .09. 10 EXAMPLE 617 -

(6, 7-di met hoxy- qui nol i n- 3- yI )-cis-(3-(R)-nethyl-cycl ohexyl) am ne

di hydr ochl ori de and

(6, 7-di t net hoxy- qui nol i n-3-y1)-trans- gdrefmRVvinet hyl cycl ohexyl ) am ne

di hydrochloride A cis/trans m xture of (6, 7-D nethoxy-quinolin-3-yl)-

(3-(R) -net hyl -cycl ohexyl)-am ne 15 prepared b% reductive am nation of

3-ani no- 6, 7, - di met hoxyqui nol i ne and 3- (R) - et RyP~¢ hrexanone i s separated
by RP-HPLC. Both sarrpl es &y, pcchromat ographed (7 @ hexanes) to

obt ai n pur e fPreeRas®Oz An Eﬂgéﬁltl gal sag’gl Le ofpygy ONET i s obtained by
converting sepd ly th e anor phous and sonmewhat

hygr oscopi Eyleﬁ ori cg pomit s. 500 MHz' H i s_consystegt for the
product an C/I\/B and FAB gombisigid MrH = 301 for 3T soyer. 20 EXAMPLE 7
Cycl ohex- 3-enyl - (6, 7- di met hoxyqui noxal i n-2-yl ) - am_& Q_a_so0l ution of
trans-4- (6, 7-di met hoxy- qui noxal i n- 2-yl am no) - B'& ohexano¥ (303 ng, 1 nmol)
in 10 nL of THF at -78 C ar dded trlhpherw,l phosphine (524 ng, 2 mmol) and
di et hyl azodi carboxyl ate ( e ext'ure is stirred at -78 C for one
hour before addition of 4-ni tr0| CCI d (334 ngheretbX"ds DJORO)L,ZAf t er
being stirred at -78 C for om® ./ e m xture iwsheggimR"iandi@tlare grogrsi r at
ROOM TEI\/PE i onal hour and t hen conc%mhlearer@@tectrrw@%@w Hue is

chr omat 0gr apEEinEsI, &uinbma geteq.et be Xve 250 [@%%é& o
cycl ohex-3-enyl - (6, 7- di met hoxyqu I|n 2-yl)-am ne

2- Ani | i no- 6- qui noxal i nol 30 B of Feutrill, G L; Mrrington, R
N. Tee. Lett. 1970, 1327; tHe® aryI 'ﬁyl ether is converted to the phenol
derivative. To 2-anilino-6-nethoxy- qU| noxaline (0.27 g, 1.07 mmol) under
argon in DW is added the sodiumsalt of ethanethiol (0.19 g, 2 muvol). The
reaction mxture is heated to 1 1| 0OC overnight. The m xture is concentrated
and partitioned between Et QAc ankpd, C Nart®ric acid such that the pH of
t he aqueous |ayer is approximately 4 Ef(;]ani c layer is washed with H=O
35 (4X), then with 2.5% NaCH (4&% hesbag | ayers conbi ned, washed with
Et CAc (2X), re-acidified wmth 5 o?artarlc acid, and washed wnth mul tiple
portions of @P‘i’g',r:b rgani c | ayers are conbi ned, washed with brine,
dried (Na, SCd d %ﬁ@é’ t r at edMeQy; suUN{in¥"solid is chromatographed

coéfl
(50% Et OAc/ hexanes). An anal yti cal 5 obtained by triturating the
(mp. 211 -213 ). Anal.

product with Et,Oto provide a vy :

Cal cd. for C4H"NO C, 7U.88; H™4.67; 17.71; Found: C. 40 70.64; H,
4.85; N, 17.58. ~ ~ h'~~ 2003 WD 00/ 31051 PCT/ U899/27$25 25 EXAMPLE 9
Phenyl - b6- (t et r ahydr of ur an- 3- (R) - y| - oxS¢hameiIXoxal i n- 2-yl ] am ne To a THF
solution at OC under argon is added 2-anilino-6-quinoxalinol (0.23 g, 0.97
mol ), (S)-(+)-3-hydroxytetrahydrofuran (0.086 nm., 1.3 nmol)) and

tri phenyl phosphj'he (0.31 g, 1.2 mmwol ). DEAD (0. 184wl, 1.2 mmol) is added
portionw sy The reaction is allowed to warmgfo roomjenpgrature 5 and
stirred for urs] The m X[ ur.e i s concent rafed™gn artitioned between
Et OAc and H= (&;g/anlclavf’ is washed Wt @ brj ne, dried (MyS04),
and concenRifsat ed. e resulti gﬁygl | ow oi | T g Chréna graphed (50%

Et OAc/ hexanes) and taken up i O’IPA HCO / Et ~O sol ut| on i s added
dropwi se and the resulting re’& S'r e powder is d"j’%} j“ha vacuo. The powder
is free-based by stirring in 3&9 Ezgashed (3Xm&ﬂlb&onﬁ§’ed\/ea'|) basic ion
exchange resin. The m xture |spp&w.gerf@ roteflingTi NUt esto the Corpsppndiag ed,
concentrated, and recrystall i 2&droky ity @AC| hexan%%mgrﬁj‘y;ﬁi"ﬁmc‘gﬁ in two
crops, the product (mp. 173- %g%“%?fﬁ?a’d Cal cd. {gent H ~N30,: C, 70.35;
H 5.S7; N, 13.67; Found: C, H, 5.60; N, 13.66. EXAMPLE 10

2, 7- Bi s-cycl ohexyl oxy- 6- met hoxy- qui noxal i ne 15 To a DMF solution (5 nmL) of
NaH (0.32 g, 8 mol) under argon. cycl ¥heraXol (0.7 nL) 6.7 nmol) is added
dropwi se. The mxture is stirred at roomtenperature for 35 mnutes, then
2- chl or o- 6, 7di net hoxyqui noxal i ne i s added portionwi se. The reaction is
stirred for 1 S mnutes at roomtenperature) at 90C for 2 hours, and at
110C for 1 hour. The m xture is cool ed, quenched with HZO, and partitioned
between Et OAc/ H, O. The organic layer is washed with H O and brine, dried
(MgS04), and 20 chronat ographed (10% Et QAc/ hexanes) to provide a waxy white
solid (mp. 75-78C). Anal. Calcd. for CZ H-AN=0Oy: C, 70.76; H, 7.92; N,

7. 86 Found C, 70 8l; H 7 79 N 7 70 EXAWVPLE 11

~ 1 1 Lo N __‘.l__ I T T R Y L — o N NN AR AR 1 L~

e




WO 00/ 31 051 PCT/ US99/ 27825 26 Using the standard coupling protocol abbp¥yeday 2003
using the appropriate starting material the following is prepared:

(6, 7-di met hoxy-qui nolin-3-yl)- (3-nethyl-cyclopentyl) anmine 5 (mp.

106- 109C). AWRI00B3WII cd for C'H=~N20z: C, 71.30; H, 7.74; NpPCOUS®27R5und: C,
71.24; H 7.56; N, 9.61. EXAMPLE 13 18 -

3-(6, 7- D et hoxyqui nol i n- 3-yl -am no) - 2, 2-di net hyl - propan- 1- of The reaction
isrun simlar to the preparation in Exanple 11. To a MeOH sol ution of 4A

10 powdered nol ecul ar sieves (0.35 g) under argon is added

3-am no-6, 7- d| rrethoxyqur noline (0.32 g, 1.6 mvol ) and

2, 2-di met hy| roxypropr onal dehyde (0 19 g, 1.9 m"m,jl The duct
mxturelsc me (Vlgb ) to affqfd_Q of terial
which is paedT (&E of\bO—I The org ayer 1 s washed
wi th 10% NaCH, H O and bri ne, ed (MySGa) ,Meand relerystallized from

Cal cd. 15 for @phile C, 66. 18; 3y.5164 N, 9.65; FquaédcC, 66.11; H,

Et CAc/ hexanes to R Vdede a Ilght OrTE\% solid (mp. 1704173.5C). Anal.
) cat:

7.49; N, 9.33. susr ng the standard @Uf| i ng protocol ab'gée usi ng

appropri at aes ZzRo~pgteri al ng is pr qggr el

(67D|rrethoxnlln3yl) mne(mp 15 . Calcd
for C'H N=®© 89. 20; H, oK ; 7'3 76. Foun v H, 7.82; N,
11.01. EXAMPLE 14 |so

Cycl ohexyl - (6- met hoxy- 7- nor phol i n- 1!yl ui noxal i n-2-ylfeam ne 25 This
preparation is based on an ada¥t> ”?heNggﬁt hd‘fi‘o i@duby Buchwal d,
et al, J. Am Chem Soc., 1996, To @ tol i on of

2- cycl ohexyl am no- 6- net hoxy 7- brormqur noxal ine (0. 1 g, O. 3 mol ) under
argon i s added norpholine (0.1 g, sodi um ter n+ oxide (0.04 g,
0.912 mol ), s-(-)-gr NAP (cgit., 8 001[3i S.TL"’)“ci““""'“" r]zg‘;i?ec«ophue ( g
bi s(di benzyl i deneacet one) - pal | adi umy(cat.. 0.001 g). The reaction m xture
is heated to 80C overnight. The m ¥ture |s cool ed, dilfted wt t 20,
filtered, 30 concentrated, and"“&‘:@ sd (5(5‘@90 Fropr® ). The
product is recrystallized fro xa to prRYFEE~¢n t wo crops, to
provide a yellow solid (mp. 194 196C). Ana Cal cd. for C ~H-6N40:: C,
66.64; H 7.65 N 16.36; Found: C, @6. 60 7.60; N, 16.51. EXAVPLE 15
traps -4-(7-Chloro-6-nethoxy- giyono ‘a ,*ro) cycl ohexanol and traps
-435 (6-Chl oro- 7- net hoxy- qui noxaﬁ‘( o) cycl ohexanol To a reaction
flask under argon fitted with meo tark trap and a condenser is added
6: 1 2, 7di chl or o- 6- net hoxy- qui noxal i ne : 2, 6-di chl or o- 7- net hoxy- qui noxal i ne

(0.30 g, 1,3 nmpl ). and. urerrrs 4am no- cycl ohexanol (0.35 g) 3 nmol). The
reactio rrrxrm—e—rrrrzzal‘{"efé Q 170C for approxr mately 10 hours, then
concentYat &d arfcPUBiNeSHECYYP Aybatipted qinoxaling angapines pr °S. then 5%

MeOH/ CHCI, ). ThemixgurpefGehiioro-¢.&-dimethoxyguindzalined d ed. rapdraEmiidpbrak heebout Heqariovi de
a light- thdaQWatSaBMt U60(toutput 1BEAC frénf Ghout thie@hoursGabw@fhight. OThe darRibbwhitdidu®is4 H, O

C~4$ 7~Eg~~lﬁsso@e(plg memano' I/ n% ﬁ E)Wr'r@g 0vS 0"/@ an%hronlﬁlto épl%g on hlhca te 3§edjw t{]" ¢ h2 1
ﬁeganﬁ/e%yhcé}fte Pr me an{i@g%g%ne %?on (ON\/BO@?% yYe?rJ tﬁe (Eesrre% product 5 €

product is

C(7- ch@r odesirgspradustynay he phsiked ﬁurrbezﬁlmurawswémmameqhm' Metylenephloride or

- ( 6- chl or omgthael ety - qui noxal i n- 2-yl - am no) - cycl ohexanol . EXAMPLE 16

t ~ans- 4- (6, 7- Di net hoxyqui noxal i n- 2-yl am na) - cycl ohexanol 5 tra.s-

4- am nocycl ohexan | | met hoxyqui noxal i ne
(0.1 g, | %q )Xé10 glm(g(og%dﬁo'g’wbztdg%de%ﬁ"%dgi"e a@@k(ﬂl‘% éblf o?‘ a period of 4-8
hours. The dar kA hsesfponsef<39elsehobpr mescapian ¢l andsadiurg arr'eéwP%rr P abahd eq-Haj due

i s puri$i eehhpdrows DMBEERF (04-20%) iskitxediford bdur Bforereddhiamof 2-ghistrévg7ene chl oride to
provi de t hgimeihedqeihoxaine@l ¥E) TavveQRING alixtivt isheflikdl fordboul 32-td 2fe fodkWahrs. Thal cd.

for C 6H , %@1}510&5 neqa dlﬁzg’d tpodou lQ?*B aJ\\Ji arltﬁrm?e%’belggtgl rﬁgn? g]ﬁn:éer’ andlﬂrme7 'I(prg N,

| 3.18. 10

Starting V\Ief‘ﬁuec??‘g'pcﬁ"‘ﬁTt'W%’l? Rt BVﬁfg‘F"“ﬁ‘hm Premateey éedd’ln 5'?"”5“?&“'8‘? ‘”\mat er and

1. 25 nli of hexenctetiybicetate ot iaethanglfmpthytene ehilaside (9% HIOWD tomiveiths dotited pradugt. upon
reflux20The hot solution is left standing and cool ed gradually.

Orange-col ored needle-like crystals are collected by filtration and dried
under high vacuumto give.a yellow solid (mp. 119-120 C). Alternatively,
the HO salt of the title conpound is prepared as follows: To a solution of
trasl5 4-(6, 7-di met hoxyqui noxal i n-2-yl am norcycl ohexanol in isopropanol is
added a solution of HCl at OC. The mxture is stirred for IS m nutes before
filtration. The solid collected is dried under a high vacuumto provide the
trapc-4- (6, 7-di net hoxyqui noxal i n- 2-yl am no) - cycl ohexanol hydrochloric acid
salt. Anal Calcd for CaEl CIN, Gs 1 2 HzO C 53.19; H, G80 N 11 63

~ ~NAa N oA A ~ N —- a A ~ A AN NS ~ Al 2+




Procedure B: A mixture of 2-chloro-6, 7-di met hoxyqui noxaline (9 g, 4071 MAY 20
nmml ) and ()-exo norbornyi-2-amne (5.77 g, 52 mmol ), Sodi um t - but oxi de
(4.22 g, 44 mol ), 2,2" 35 bis(di phenyl phosphi no)-1-1'-bi napht hg/l éBI NAP,

| 20 mgy) and BYQPEFenzyl i deneacet one) - pal | adi um Pd(dba) =, XETH§I¥%8280 ni of
toluene is heated at 80C for eight hours. Agother portion of BINAP (60 ng)
and Pd(dba), (20 ng) is added and the m xture is heated at |100C overni ght.
After being diluted with 200 nL of nethylene chloride, the reaction m xture

isI }Nashed \3&]E_hlﬂéﬁu&l&@kﬂnﬁ1atﬂo@0eaaﬂ&1-wi€ﬁhﬂinarqaiaainesA.uayﬂghyhés_odxét@ds. over rragnesihu(rjn
sul fate an [ . 2 - AWea 0gr aphe
on silica glgl %ﬁ%@%pw;q?gsﬁ%{ggﬁfgt %ﬁflgﬁig{g? E‘Eﬁ%#@%%ﬂﬁ%ﬁgé@ﬁgggesi red
product as 2idehydenr ketpne in methanghoygHopes syable polunym PHLE et WRe. yel | ow
solid (m pfom@®n isgomplete ARxgess NagNBH, orfNsBHGot-grotheyGpitable redggngagent jq added rrd they

14. 04; Boumfktur&ls sthided L8til THC sKovionshinptiof oOfhe infdeediatd imiiai Mig: reienedtcodenzatel
Fgfggreggr Z ;) thagéiaﬁebsecmomato@aprvw bisifiGeBRRLORNM/@hyE aglatl (D100 &t er i al

exv- bi cycl 8@%:"@{“1’]“%%'{0! @328%’-) ?—%i/‘fe-ﬂzedes}r-egiPrr?%%choxyqui noxal i n-2-yl)-am ne (mp.
175-1 77C). Anal. Calcd. for C'HO9N O~ 0.4 H=O C, 6U.94; H, 6.56; N,

13. 78; FouAd: Gougihg 9@ctionlof Hafp sulistitdt@d qiBiolines and bromophenyl compounds.

Cycl ohagyl - ( 6, 8BAglhppRiphattly Slbkti@¥PS-hrhiho qurinoline @Y. stirhdd with 21.4 2 of { Sbig baseAnal .

Cal C_d' for “% i :r-_b%)xic}eo 14 5 f2t : ﬂﬁropﬁatgl%bm!)\ﬁher;]yisco%ﬁ)burﬁpéﬁ@ga'.tal}(;ic azngunQSBdf H,
Phopt -2 yll.%";%sgis@%i?m%@p | %'ﬁigkg;éﬁ

Hlylz(_SSﬁl Ag)ﬁpﬁgis(tiWfl}}ylid?@pga?n@)l"alladium
(6, 7- Di et KRedpekdiarroniagd in apingt 9rg(l¢%9mw§aﬂyb¢'@w@i@yw\) inggtytnespiiers sych 58teeBC) .
15 Anal . Caddiddated toabdut 86°C byemhigld.. ﬂw!ﬂ;i@ure @, co@d, Biutedhyitha.sdident Mch ds2th8r/ filtdralind:
C, 62.38; bEnceirddd aldhehromatdgaphEX Ritk5 09 BIORL Bexdnelto give the desired product,

] hept - 2-yl - (6- net hoxyqui noxal i n-2-yl)-amine (mp. 98- I 00 C. Anal. Calcd
for C,6H 9N, 0: C 71.35; H 7.11; N. 15.60, Found; C) 70.38; H 7.03; N,

15. 05. 20 EXANPEtEerfgmatlon from 3-hydroxy substituted quinolines via Mitsinobu conditions.

exo- 2- ( Bi cycl o[ 2 THF élitéptof @ approprjarel Gsubstiditedey drosygejodxaline ddtiabrat (yobout 26y €°) o5
€X0- 2- nor b @edkriaHith(124 2adibf thé dedived dlcohbigkriplehly b tine laftDfiriaTy didthylazodiedrjoxyiite 10 nl

gf cﬁlngrygf g@%@_ﬁé 'tﬁlﬁ; demﬂm}‘ ?ﬁe x@ cﬁox??&grespﬁmﬁﬁorm ’Fll(ozﬁ'ld qgon completion of

1
t hoxyqui.no n 33 1.5 mol The resultin xture
o Cont | ot R P e S sl conoenlefaad e R PiaicetiRan
concent r at Poliagelinyigiddhedisrimppedicbon silica gel (50% et her/ hexane) to
provi de the desired product as 25 a white solid (mp. 135-137 C). Anal.

Cal cd. foreC Hzﬂ\{lkgﬁiiorﬁ;f afofved Bkoxilsufatindtdd qlmloli& o3 Juindx@liiefhind Gabs@_ﬁengﬁkyliﬁon.
6. 762; 25" 9.19. AWRMN‘&D%W%;WQ§ u st?tﬂ%&%lulng%em: tﬁlﬁl%(;(mne @Ibe%é% btk %gregtg'oewith
appropriate starfi % terials the follow ng are %r&e ared: .30
22 Bi oyl of%e Sy fhapthalaic Gruatly shoyt 208 .5 Wﬁi“ﬁd R i Timqd it hgating)
Endo- 2- ( bi dymlabup| @ about Rehaurs) The wikye ig partitionedeherwssywaterianbstayll pastate( BXUctive10- |
11 O . exovoikug Biloydlby cBroRatddrivhplif ecatarny? piplides\the-correbpahiding téstedydiooxal 1 ne
|(:m pa 108- %%Q@Ated ﬁ{i}@g“ezcgq[,ig&ag,fe 7od§§. CBH RN|=O, . C, 168. 44: H, 6.08; N, 9.39;
ound: ., . 54, 27, 2-(Bicyclo[2 2 i : .
Thept - Benss: o Detvardelsibpiblaguidine 5 et Spducfsat e iyl wing thy confiipns
for C "H, BfesdeMighnopgreagiion gy defsileskaboyq, AGerngively: sipplr allgslatigrgusing mefhodspelfg.
9.25. 40 2k@palinthe sy ity reactive afkylear henzylqlalidovsing NaH of anather approgriate(gse@) 2 21
MA~ ~~Uu, ~ \$fitablo B8R provides the desired alkylated product.

35



PCT/ US99/ 27825 29 2-cycl opentyl thi o-6, 7-di met hoxy- qui noxal i ne (m p. 123¢ 1247513
C. Anal. Calcd for CSH eN, zS: C, 62.04; H 6.25; N, 9.65. Found: C,

61.90; H, 6.02; j 9.48. 6, 7-dinet hoxy 2-cycl opent yl oxy-qui noxal i ne (m p.
87-89-C). 5 AFAPY3IES]| cd for C'H 8Nz0,: C) 65.68; H, 6.6l: NCTSIPT82Found:
C, 65.63; H 6.52; N, 10.13. 20

2-cycl opent yl net hyI oxy- 6, 7-di met hoxy- qui noxaline (mp. 99-102 C). Anal ..

Cal cd for C 6HZONzO3: C, 66.65; H) 6.99; N, 9.72. Found: C, 66.66; H, 7,083;
N, 9.70. 1076, 7oflida®dnd@ ¥ Hitrd h&eﬁl@ﬁé‘@%ﬂﬁ&ﬂéﬁlﬁ&a%e%ﬂﬁe gduesuamﬂégmteméem p. 1S85-158
©. Anal. Calcd for C ~H, 8 62.0 H 6.25; N, 9.6 Found: C
62.26; H, 6. 27 AN im@e 6°N-) moiety in a quinoline or quinoxaline compound of formula (I), may be converted

ex0, ex0- 6, % reb&wmgc%io@d%%m.ﬁmehﬂ[e&lzoﬁd.kee@mm -8xidd, Fréfpabigl gy NOXal i n

e (mp. 173 175

ci.cltun,c- ’ﬁ“t“@“?‘ "I:"i Pr"r’@‘[“ HPHB&%?"F‘H asid if 455 acid RN SHIGRTRORFBYL 71 8 *Aci d.
A mi xt urfe oﬁermowﬁrbmbaﬂdlﬂme@ancycd terhgsxature fram blawiroprs teaperdtuge td #fluvyy, 1
mrol ) and Nadferbi9Peted Q) tiBperAurdm0l ) i n anhydrous THF/ DMF( 10 nl/2 nl) is

refluxed for one hour before addition of 2-chloro-6.7-di met hoxyqui noxal i ne

(225 g, 1 ol )y, JJP@‘ En%%'ﬂtﬁé ﬂ?&em&%x’d{oﬁax’e se‘ﬁﬁ’&tt‘l{‘@ﬁf% fPefFe%foLsU%SFagxd an e 0‘”

hours. The eactl e extr

DoIvT acer SPE its pBmieyticaly ascep iR Rerest Al oem st WU e Sapest e BaiBor
magnesi fn sul f atWheegrtke dompeusd efthe Mresentrinventivn és sulfstitated piith e basicrmanidt Acid addition
chr omat ogr asplsack foined iahd Basigply a (Rtdtyhverien faindor Uk hildinpdctlay, usedfite Rt fhrni O

provide t hQnrQ?eﬁisi Sitbuls RANE bf tReSfred bW@ 'f(;nﬂ P dcﬂs (vmlpcan 80 us%@to?epar@"ﬂ@ leig Cal cd.

]I‘\Ior 7C93~N§0 ’dgg% 7&{:{ n%ﬁ!e pre?erab‘(lsy those Whlch |:sl'r£3ducé\l ’when com’bmec? wnnh the frée base 91; H 6.62;

6, 7- Di met ha¥grmpcepticalipaasepiaplesylis; hatdsc §attpWHIse Bnigns are ap1-19sic 12 the Batiept & of
ci s/ t r at¥s - phirraceutiiahdosds ok the splis130 shal thebeRefiglabilibitary effects ex BIDGF infierdnT i tingfrec 0. 56
ol e) and pasere fabViateliby4idaBtfect aR@ibaBMERb Mk ahithsAARNSEOpHarmacutiEdMy adcdfabilsals M)

'msmls;') rr 2?t<)g%angba9ct:8£pogn%s ér}refé?l% rlgcu?‘gothoh BI:- P&ﬁh sourjcﬁ%'f‘mgfré emmn 0.56
Al ¢ 565 cdonfyas “%W&"ER‘E‘H&%‘E S o SYemples o ires

reaction i S
| ayer is exs foamd@dly\ﬁmmrpm h@ﬂueﬂ@tl@hpr@ﬂdmf Qi 0r whey it isrdedian intesmgdinteia d

or gani 20sol pudphriazs phareascaddatiylacasptableldslt bydon éxchidhge. probbdnres £ Bhathhieeditdllg racceptable
concentr at i sqig w.ﬁ"ﬁm seaaatomé AR BB thadel defRd @6 tl(e:?t‘le h¥ils: ﬂﬁlﬁérﬂtaaémm e)

'{/\% 86)’2 1gg| m%&%b? 58? il}l&@% %g%‘h%ﬁ%&j kzjx%tsulg'ammp a01d8 and’or, oag ): acids such]as aceyd acndzq)?’

3- Oycl ohexyAtE%3rids lsticeidelpnsic oejdimudapigiapifanethapsspigpic acid, ghanesplfanie peid,
2- cycl ohexyHerzeyesdfopicatident thiysngsplfionio seid, cyséohg¢xylsalfamigacidyg@ge anidopi)d therike. The
met achl2§ oleniespénding atidiaddiliof FAd¥Gondptise thefoll®vidd hydmohalidésine.gl Bydrdchfideaat hyl ene

fC.h: ?: ;?.eo'n 511| %brﬁﬁlﬁlg saltfaté mﬂa@rm@a&@waﬁaé QketRQ %.tﬂ@ynactaw Bl %Al&&e,%fxm[als s

gel (20% e tsalsclyﬁpe pr?pl?na hsuccmape) fll{naratc maﬁeageémfthéeng 1%gr09¥na§tn§ctate s BS1 lsaﬁeﬂs? 169
C). tr~ans- mssx 6%7wf&lﬂﬁ'@mﬁaa&/d!m-teixgyltaﬂptwsbmem@ngw aﬁwwem‘ opafks P@ﬁf@isa fate(in p.
220- 222C) itglugnesuffomaiedcysiohdxlylaulfamate Ambduina€akspektivélpr C, ~H=, NCO,, 0.2 H O C,
59.42; 36 6.69; Abkordirs (39 furthereddire 61 thefvefition, 40id dadifidh sald of ki .cORpoudd? oEtXﬁ'VPLE 22

( inyent nare d ion of the freg base with the apprqpriate acid. by the pphca ion
1R2R4S)(2§) ‘&g ch dke F?s%'}gnpé)li’ ul noxa é -am ne
The (, - bi cytdfRSion fthost ’6““‘? ket e sion ekt B &m%

Exanpl e 17 aresprwe@ébrﬁ@dbmseiwemhp fibe Yl iCaquedug mﬁq(l@m-alwhplaelum or %mt&@me 60%
hept ane/ 40%vRtdedontaining the agidopiide @did Hid(isolatis@Pian g evabarating d&GbKition]at birkdacringut e)
and t h%@b%@frée'bEJe‘iﬁd aQrdngp&gdn% s9lb$r@'lmﬂck?c§s aft ke %te@dxﬁé@cﬂ,tm cahlb€ obthiRal | ONS
col | ected lgb q IQI -1 "before drying
(MySCa) . Thé’cT§° GRS 8ﬁs%f‘Y°é'r fil tratl on |s concentrat ed on a rotovap and
then dried underfh&caripgindyafctiis ivention@p berrecaepiedifrps ths geid pddisten sqitapy the 119 5
(c=0. 20, CHpfplicatjonrr plaptitdb-ol BEOwWEmethndsl Forcadnyde, poent EoniRdpdds 02thxin@enBontddibe C,

66.90; H, 7regle§eratNl fr(;flsth&?aud: zﬁﬂi’ﬂgn safts byQRaB®nt with arf alleli, e.NaqiedusBBdiudrBitiiiaie 23 (

1 S, 2S,
] hept - Zqul)%’ 'Qf’ odg%{r%?% mmoﬁ'fiﬁ%‘%gh n-2-yl)-amne 20 (i) The

(+)-bicyclo[2.2.1] hept - 2- yI (6, 7-di met hoxyqui noxal i n-2-yl)-am ne of Exanple
17 is resolved on a chiral- HPLC (Chiral pac AD) 25x2 cut, 60% hept ane/ 40%
ethanol with 10 mM (1S)-(+)canphorsulfonic acid, 12 m/mn) as the second
elute. The fractions collected are conbi ned and washed with 50 nL of 1N
NaCH before dried over magnesium sul fate. The solution after filtration is
concentrated on a rotovap and then dried under a high vacuum A yell ow
solid is obtained. [a]Z -19.5 25 (c¢=0.22, CH-Ch) mp. 185-187 C (ii) A
mxture of 2 chI or o- 6, 7-di rret hoxqu noxal | ne (462 _nmg, 2 06 rrrml e) and (1

~ ~ A ~ e ~ NN o o o ALY Y




30 desired product as a yellow solid which had the sane retention ti el M&/ 2003
the first elute under the above chiral HPLC condition. [a]di -19 (c=0. 19,
CHzCl =) EXANPLE 24

2- (6, 7- Di met WOMPHE! noxal i n- 2-yl ) - 2- aza- bi cycl of 2. 2. 2] oct aRET/YSBRE2S

2- Azabi cycl o[ 2. 2. 2] oct an- 3-one (228 ng, 2.3 nmole) is dissolved in a-

m xture of THFIDMF (5 35 nm./3 nL) and treated with NaH (60% 184 ng, 4.6
nmol e). The resulting mxture is heated at 60 C for 0.5 hour before

addi tion of 2- G¥Heewrtie-dompouttil nExhdinxontjen i srbstititeviowithid 4eidig moiktySbaseamiiispn sahé t er

bei ng heatgg vatorMEl dad A% SimiplyHthore EdAGenieRiF¥6inl RPusd] akd Mipfaclice, G0 BLENali&drRd . The

residue is r 0 FRQ g ) to give
164 ng (2 égl%nﬁﬂﬁyn%ouglf & t A Cf§ ilh Fo%’n ‘EI% b&%g%%?l{ Qﬂﬁh e Io%‘e%g%ﬁég%g

00i 3i oS~ p(wggl@/lw%ig Bre?ia my_v c B’oduce when combined with the free acid,

G s/ t r §ps-pharBeertidlinmeeptable-sajtsi tha sasaltnwiiosg tatipisp)noryoxlcthibx anmd ardswsny in ¢ aci d
met hyl estphirmh&euiicabdvséslol BB salb, so that the beneficial inhibitory effects on PDGF inherent in the free

2- (6, 7- di nehhoooyr mm?ahe megtsx%c)lﬁa%[quﬂe BhiGwe bmr.%ac%uﬁ%én%t:@egaﬁe gie (100 ny,
ool at1 o gﬁ&“ﬂ i i S ipd GRS . S ol (T R TR e

solution ('
for 0.5 holarived &pmthe felvinghasest wdivmNidridy) sadiwm dydrexidegrotassuny bydepxide, caleiumact and
t hen di0i echyivotitle, ningmesihydroxddsd, fithven. hydioxide, esgrdsiem afdraxidef zidcthydrbxidaaramchia,

c gncenE ' ?tthﬂ&hﬂﬁmﬁcm&ffﬁﬂl?ﬁﬁlﬁﬂﬁw@th?ﬂneﬂlahﬁn@%—rﬁ&hyl-(gﬁ@aﬂhﬁg R¥ihe, aGRTRL Mk, gi ve
my

cis/t ransﬁ‘ g‘ %”c\i d'befl ﬁleﬂylenﬂ?aﬁndneé hlom}ﬁocafw dletha OIamm Brﬁ%a%]é"hecar boxylic acid
nmet hyl estbé'i‘zy%e”&th}"ﬁ'@ﬁf’ diF&yl“BWes%W*H‘“E r?i‘ Y '@BY'W é)“m"fﬁ‘e BREVPLE 26

Ci s/ t r aps-tepram@thylamdinpmavurh bydyoxérlgi and s lliker - 2- yI am no) - cycl ohexanecar boxyl i ¢ acid
When MSOVE i n akayaipsfacnpauhds of the RGO hdy bblakthindd, by contacting a hydride,

2-(6, 7-di WEBJE]%&’ cAbnR0 8 ithiflr feadtivd comibfidte ¥ Choddnanefal flal GlRBisdr Bfhid Sivent

converted |

cis/traps- “ﬂﬂ("éf frpe gt 852 BMPRYR A Py SV SRV SRERGHEE L BB PT L aci d.
15 EXANPL Enistyre of water with an orgamc solvent preferably an alcohol such’as methanol or ethanol, a ketone

C s- 4- ( 6. Budhiasadetbhg xyaliphatioether such- a2 teprhlgdiofiodn: @yac kstdn such aegiai Bustatel Suchaci d

met hyl20es tredctichl eke normally conducted at amblent tempcrature but they may, if desired, be conducted with
traps-4-( Ehe;tmgl met hoxy- qui noxal i n- 2-yl am no) eycl ohexanecar boxylic acid

met hyl ester

Gi s-4- (6, 7- di MRS FImRLUIds ALDR RPSSRHINETOR yRey S eained 04 FEAe 20 2Rine ip

met hyl estasaayens om)rgamczsglvgnyntb Mefl}eg_m form of the compound. Suitable aqueous solvents

t r aps- 4- ( Gocludelwated dad xiyxtares af ot wikh-aleolidlasiicing Jmedhiyind] ofeehans) attrrsisoohyak i ¢ aci d

et hyl2sesti@fahfdMrurdl. nitrilddack adelonffile, of RiIGHeAIuEasQLLIAE ERAIB hiiY Gaitd haby de OM
cis/traps- &9 é ,gal et hoxy- qui noxal i n- 2yl am no) - cycl ohexanecar boxylic acid
ester with B85 BT y‘i acet at e/ hexane as first and second_ elu

respectively. Jhe qetnppudsofshis invention can be regenerated from the base addition salts by the

t r aps- 4- [ applisationxyadaptition gbknoivn methods. Forewankpde pdrentjcampob pfitheinyention cambecy cl ohe
xanol and regenerated from their base addition salts by treatment with an acid, e.g.. hydrochloric acid.

traps-gh [ 6- met RQX¥N dsdeing TREN n,qi,en{;eﬁesx& aca@mmunwm@mhw&nxé 2R baon C! ohe
xanol The i 4 Sn%? exppo%atxon of the solubility

nd |
62y r oxy S EEHEE BERF e TR praompounds o ckam
7- ( 2- ror pifferences byivesnibeplys.agd e pHent sampowds.ide ararysts,ead/erstarting gnaterials by
Z- ((nor pholtechrid8 wyll kretvh artbése sislleddgn htigt. pr ocedur e of Exanple 1 and reaction
of the resulti @gmﬁou(]& offthe ﬂﬁ@nl 1BVe4m&Hl gQQﬂfMﬂ aSZmlﬁ@ttn@Qéﬁ)éTsz‘m&l: yReheird Qdrd Ne:

7-(2- pr},?a 'mde nﬁy pe A ¥ qer thgﬁ ot he %%f ok lléwqualsrc]);gx %?areﬁt t0 ﬁ"%f skllggAMgEE 29

traps-4amn ~cano
2-[ 2- (tr aidfih -aacenfﬂa rcefwuecgs@f @ﬁ@s@ B eﬁ'a i 8""%‘1’.'??65?9‘“?1{51% qufrffﬂhmemw ]-135
acet i c aciigthaiathe cis and rrans forms of compounds of the invention, i.e., compounds having alkenyl moieties

2- [ 2- (t 1 aps substlivets @ ¥re GME byBBAX Vih ad8itA) biGr I Bh G MELNReAdd dnd 20l iiils] THe acet
I c aCI d TLF%C%?_'HII snklén%m?c% F&Q%e él’ﬁif&(ﬁl%%@?ﬁeq‘l V 1 OQfﬁtgsl 5¥L0q5tolngln eg ntlomers and mlxtures

4- (6,7 gxyquil noxal 1 ne- cyc Rexaho usi ng the sodium salt of
ethanémhldeﬁ° DMVF as described in Exanple 8, followed by alkylation with

bronpacetic acid in the presence of base as described in general procedure
6. 40 Z 1 h~A~ 2003 WO 00/ 31051 PCTNS99127825 32



EXAVPLE 30 21 f\” AY 2003

2-[2-(traps-4-Hydroxy-cycl ohexyl am no) - 7- met hoxy- qui noxal i n-6-yl oxyl ] - N, Nd

nmet hyl - acet am de and

2-[ 2-(traps- WOAKSky- cycl ohexyl ami no) - 6- met hoxyqui noxal i NPETAIBWRYE2F - N, N- di
met hyl -acetam de The title conpound is prepared by am nolysis of the:
conpound of Exanple Z9 using 5 dinethylam ne. EXAMPLE 31

(6, 7-di met hoxy- qui noxal i ne-2-yl)-(3-(R)-net hyl cycl ohexyl) amne and its cis
and traps i somghdh isbiRrseANBRAbPANTdTFom thdM rhiktek, by e @pAcAdn alsad&)tifioxbﬂd’n&vﬁf cis

and traps rﬁaﬁ%ﬁ?'@m ﬁ)’chﬁfnﬁto@? qlqgfg &;:i}stta{‘lﬁﬁ &69&9&]@3&%’ \%E@ fe derived
IRt o bt Rtk Nt

st andard ©bpdapetioneE methedsdesstiSediberain. sanpl e of each i somer is obtained via
prepar & i ve RPThiRitdtiing Fineterid[3 @ndVihizmiediateDrRp@petedy tierapplication osidepritioh of knbweh h

structur e%éﬂoﬁf‘ %gﬁlﬂpﬂ%éﬂﬁjh@és'd&%rlﬁd% GOREEEACE Eﬁéﬁlp‘f& ot HeiPGvicBEchmalgned

(rjrgI Ih;: ti Vel Xwalen'is, § ?n%éﬁcésodlgscrlyed accorJ|ng()to thttg‘i:'\na\‘/(rn{tlrc}lgherer}ne nitrogen. 15 EXAMPLE 32

ci s/ traps- 4- (6.Tre PRRENEKiP is futhenexepphified bunngy limited bythe follpwing Hiyseliveat . The
title consampdesivich despabredit prgpamtananf ey pmpgpunds@coording tecthe mbenkimmnpl e 19 usi ng
st andayod t echniFgiiRe tieGolRMinglerhnipld afeiréprBert@NPSRprocbdsdd usdd tSEmthksizd dfe.  Anal .
Cal cd for g{;ﬂ;dsl}%gmmgm, fZ- 42, H 20 6.40; N, 8.09. Found: C, 62.60; H,

6. 55; N, 7) I'NTERVEDI ATE EXAVPLE | 4- Br ono- 5- net hoxy- benzene-1|, Z-di am ne
di hydrochl oride To a solution of EtOQAc (50 nlL) and

5- br ono- 4-EAMBLEL 2. vi t roCysinbppylanibdedinehagyqyinoline) mpl ) under argon is
added 5% Pd/ C (16 a3H§)olutibh €30rmiz)at 0°0ris added Lihyerdxg-6/1dthictigeymtoetine0.28G, psi for 1

hour . 1Bhe pgRolfbycionE@ndl 0947 lgt £AEHmbIN PR w@megl 3 iEmh . OD,ah;as)ioukarmyme is

e bt e By A1G ARt SAREH i b RIS RS s il AR R L 1O,

7- Br ono- 6-SAEEMXSPeRilirHeseat e rez*dmc’aw%ms?edm °7E‘F?éf ARYRED nBIERFIR #- of 30
To a sol utreanystaiizedieca@Hs¢prapBnalhgxangs dethe HE ol as aswhitd skdid (parl 22éf23&°§ddem0|-l pel
lets (0.86 g, 21 mmol) and 4- br ono- 5- net hoxy- benzene- 1, 2- di am ne

di hydraehlgrdia 2. 7 9, ﬁAﬁl..mTplszpml}tzf qffhotbiefydrnfihy red or, 10 1 nut es.

then a solution _Qf

hdded por t 1 oniteNaHAEEE S84 il ok et *‘Qd‘i"g DGR Zarofl Bl

cool ed. W& &f2 paol indexmL PNFris added porfigawise | Affer PAminptes, @rbepoprppaae iseddstlt | ng
solid is wagpisd aglibcebisionie heateditd 50°EHD) .5 Wbk, The Bob)edaendtidatmiQuteds qibneprdonithde a
yel | ow powdes and'patisbiEBwdda BeoMRl B,S, washed with H,0 (3X), brine, dried (MgSO,), and

/- Br O% 2- cgtheﬂFa%d(STﬁgq-uﬂR%? regiquqgéﬁ&ﬁﬂ& E'Qi ( /Bétm/hgxanes) to provide 0.05 g

chl oro- I N0

7 br onro- 6 TRUVH PR AL § 905 coppues docmbyties s sSheiF RPN B (1
40 g, 3.9 Hiditen afSPAndreprapanalZHCI toBn R G/IPArdutiowefithe fism bis o rapvadei HCl sadtf(mp - 1
hour. pourderGdet.p AnakCaled & C,.H,,K,0leHRI~€, 64.6300,35. MON.0I013B:1Fdbdd: RCE4.51S993.907 825
33 filteragd;sphen washed with water to provide a light-tan solid. Ratio of
7- bro:%) 2- chlor o- 6- met hoxyqui noxal i ne :

6- bro 2-chl or o- 7- met hoxy- qui noxal i ne is approximately 7:1 by 'H NWR

| NTERVEDI APAMREED| E 4 S-ORlobylamingS/rimsboxyqinoxainhi | i ne 5 To a sol ution

of N- ( 5- chl or o- Ze fdtgl b3 d/m@oln pf 2-chire A jid)medmayq@irpxaing i2adged dpPro8. 12mlppfol ) i n SN
HC (20 nmigyclbtexyslpitg The fixhir® % desed(cbnightat 1031 a:'icf'ﬁurﬂle}(t(llfoﬁrslaﬁlﬁt’i‘rTIﬁGInuat 60C

for 1.5 h [ t.i.oned bet ween
Et OAC) Qﬁmol%e{“%&%ﬁ gg aﬁé@i«hﬁcﬂ NaPIC ”ﬁ@g&.&ﬂé 1ﬁ %;i%éb) d’ e e
(MySO, é&%“ﬁ?‘ﬁ‘éed ’65“ g FyKup '@@1’0‘“9&%&‘" Kbk éFa é3 )6 ?fef}Fanes)
to provi derrainctos aldrowncokidn 69% MEERIED] 387189.6X AelL@lcg for C¢H,N;0,: C, 66.88: H,

4- Chl or o- Sravenhiaxy - band. en&6.82:21. di2eew,n&4sli hydrochl oride To a sol ution of

Et OAc (25 tnL) and 5-chl oro- 4-net hoxy-2-nitro-phenylamne ( 1.6 g, 7.9
nmol ) under argon is added 5% Pd/C (0.5 g). The reaction mxture is
hydrogenated at 50 psi for 1 hour. The m xture is filtered under N= through
Celite into a solution of ' NHCIEt,Oin EtOAc, and the pad is 15 washed
with additional EtOAc. The resulting precipitate is filtered off to provide
a white solid. | NTERVEDI ATE EXAMPLE 6 7- Chl oro- 6- net hoxy- qui noxal i n- 2- of
and 6- Chl or o- 7- met hoxy- qui.noxal i n-2- of 20 25



To a sol ution of 4-chloro-S-nethoxy-benzene-1, 2-di am ne di hydrochl ori d& 1(Mb 2003
.89, 7.2 mol) in EtOH ( 15 nL) under argon is added TEA (2.5 nlL, 18 mol)
at 0C. The mxture is stirred for 20 m nutes, then a solution of 45% et hyl
gl yoxyl ate i WaBifshe (2.1 g, 9.3 mol) is added portionw SETUIHRREact i on
m xture is warmed to roomtenperature, reflsixed for 1.5 hour, then cool ed.
water is added, then the suspension is filtered and washed successively.
with HO 1PA, and Et=Oto provide a |ight-yell ow powder. The product is
azeot r opedusies @dndird BERDIiN prdtodo DdbheNBing thel ahitdpiste ktartingraateriaserhofoRowimare

| NTERVEDI AJE R AMPLE 7 2, 7- Di chl or o- 6- met hoxy- qui noxal i ne and 2,6

Di chl or o- 7- met hoxy- qui noxal ine 30 35 40 To a m xture of

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 (
19, 4.7 mmtb)cyﬂﬁﬁéllhepe%reﬂﬁ -iope- répethopyguiperaliirslpnpesc) | (5 nl). The

reacti om ninkp.u7e113$Cy. Aralixadal f3CC H,MNOESC, G336rted.971¥,03 8| FbusdCu6kitTeid, MNEHCO,
sol ution, qu1I3tgg.red, then washed with water to provide a solid. The ratio of
2, 7-dichloro-6 nethoxy quinoxaline . 2,6-dichloro-7-net hoxy-qui noxaline is
appr oxi mat el ERVEDI ATE E LE 8 (1S, 2S,

4R) - nor bor fy1 *°2°'ah1%\§!éh gwﬁ(%"%"g&eﬁwﬂwnﬁ‘f‘xﬁg " 4N do- nor bor neol (2.24 g,
20 mmol e) {mp. 246- A7.55E)- TH}HI attlcdfwac{l:'é}h‘éC'aGo@éWMSﬁHéWﬁ%o%qym fe63¥:B5 g, 25
mol e) 10 phs.$sali B.e (3.68 g, 2S mmole) and di et hyl azodi carboxylate (4.4
m., 28 nmol e). The m xture is stirred at ROOM TEMPERATURE over ni ght and

t hen conceptr T ue IS chr [a hed on 5| lica gel (20 % et hyl
acet at el he 'z%@‘? t'gé' &5’6 E’dl‘a‘w 108! W‘E'y % n% )-2-bicyclo[2.2.1
] kept - 2- y| (M-BdphEfolCe- AnabcaipbioeC it:gh) ¢ Th Fn'i«th??é‘ df- 77(|F8“"d3§ 154 H. 7.55:N.
)-2-bicycl &3, 2. 1] kept-2-yl isoindole-1.3-dione (1.2 g, 5 mvle) and
nonohygsated H NNH, (300 ng, 6 nnnol e) in 10 nL of nethanol is refluxed for
four hours, ogg lamnﬁoﬂ-ﬁﬁﬁéﬁ ?ﬁl ﬁOOI 31051 PCT/ U899§27825 34
concentrate r S xt ract
and the soi"i‘%l‘?‘% S B %@c et 2y S seros B srbey b 810 B Ge
af fords 308 Rg7(54% of 'S, 2S, 4R)- norbornyl 2-ami ne. | NTERVEDI ATE
EXAMPLE 9 exo- Bi cycl of 2. 2 1] kept - 5-en- 2-am ne 5 exo-bicyclo[2.2.1

] kept - 5g ens.2ychpk an|,,§o pﬁ_@w@qumngmlggﬁe sane procedures as in | NTERVED ATE

o1 cycl of %2 R e e e R S O B P E T S

2- Met hyl - ’7 met hoxqu noxal ine 10 The title conpound is prepared using
an adapt ation of t he published nmethod of Tamao, et al. Tetrahedron, 1982,
38, 3347- 33bytiohdglathinblFmaRdxyduidRaliteder argon i s added

2- Chl op®- 6("7%1_»,@?5‘{%9@ yyqui noxaline (5 g, 26 mmol) and N Ch(dppp) (0.14 g,

0. 26 nmol he reaction mxture is cooled to 0C, and a 3 M sol ution of
MeMgBr in Et,O (13 nml, 39 mmol) is added portionw se. The reaction mxture
is all ov\edm to rodminasyrieheivlp&-dingthoxy-genatipt 1 hour, then refl uxed
for 1.5 hours. Tomk MéRH @imit)seletianaf ¢b pévaldred qulsenddr eidvesi @ H g‘lO%eH@op isaddedr ed 10
m nutes, t haRinbBIiRaRdxG-quihdliie Rdrddmchte (6ZEN048 ainfdl)landiQaME(0d912@. 7 ehnfoe

reacti 96') q‘eatcgcgtetﬁkt)ﬁ;egg s%ﬁréé at rJoﬁﬂerR;Ye?JtJHf F omr%dﬁ'rhtlgka&f%k %@b*}% mt':'%om and

NaCl aret tered sol.utjion is
pour eq i nt BMEDBRD ZyETseborans (HE yrLh RO AT AAPortagetE L cn TS e ¢
CHzCl Z. Thé5 brtbpariNHG 4liemb, &F @meldmaﬂd?ééoﬂlvmﬁlﬁeahwqcnowvmﬁ)ls gired4p ming SO, ) |
concent r at eheh Qe Gtréhiglyibasic Wietl SN 194GH. Clie @risais partitegnbtsbtwebD BB %40 61,0, and the

Et QAc/ hexa §3us ta9er9§\§h\§hquvltﬂ Eftﬁmg}?@% b&inb(rég o chellraycia}s ard M@I\ﬁﬂbﬁﬁ( IRXAVPLE

11 6, 7; i noxal i, n nder
argon P2 aff 3‘%@) 3#8%&%&*% e e, feayls@nte T 1. oo
g, 5.3 nnopt)tala%12$eleht-b(eﬂ°\88 id im g mﬁﬂ# §m.p.1h lﬁﬁ) AR éalt%th%dﬂ é*aot &-1b#feHes
for 2 hour 374, o7 uiocesd: G Gbded, 740N, 9.80.t ered t hrough Celite. The pad is
washed with portions of EtOAc and CH2Cl=. The resulting solution is
concentrated, taken up in MeOH CHZC12, | oaded onto a silica gel colum,

and chromat ographed (30% Et OAc/ CHZCl =) to provide an off white solid (73%
yi el d). | NTERMEDI ATE EXAMPLE 12 (2exo, Sexo)-5-Am nobicyclo[2.2.1

] hept an- 2- acet at e 30 exo-5- Acet oxybi cycl o[ 2.2.1 ] heptan-2-one and

exo- 6-acet oxybicyclo[2.2.1 ] heptan-2-one are obtained fromthe

bi cyclo[2.2.1 ]hepta-2,5-di ene according to the procedure of R Gagnhon (.
C.'hem Soc., Perkin traps. |, 1505 1995) with m nor nodification. To a

sol ution of exo-5-acetoxybicyclo[2.2.1 ]heptan-2-one (350 ng, 2.08 nural)
in 10 mL of THF at roomtenperature is added a | M borane/ THF solution (1.2
m., 1.2 mmol ). The mixture is 35 stirred for 0.5 hour before quenched at 0OC
with nmetha~~ol (3 nmL) and INHC ( I .5 nL). Ethyl acetate (3x 30 nm.) is
used to extract and drled over nagne5|untsulfate The re5|due after

. . e o L



2 1 M—~' 2~~~3 wo aoi 3i os~ 35 PCT/ US99/ 27825 condensed on the rotovap anbiMAY 2003
the residue is purified by colum chromatography (20% ethyl acetate/hexane)

to provide the desired product as a yellow solid. A mxture of the above

solid- (300 n¥O9/3PdI ) and hydrazine (0.126 ni, 2.2 ol PCTASEIIFE250f

met hanol is heated to reflex for six hours.24After renoval of nethanol,

di chl oronethane (3x 30 nL) is 5 used to extract the residue. Concentration

of the solvent affords (exo, exo)-5-am nobicyclo[2.2.1 ]heptan2-acetate (

127 g, 75EXAMBLE!S | S UsedCycbhéxyRmanhdtivgy-7oamio-qumovdlihdipidiocklotideher

purification. S'r@b ha, {2}‘7 mih S5 Y O b6 R8-imeth L dﬁ%ka@t“@lo@[ﬁzbrgn't;7 methox -

hept an- 2- ace m,no eta and
](2e>F<)o eexo)‘*“‘é""éﬁﬂ %8@!‘ s"@fjg ?az"fﬁ? 8°h a“"h? ﬁ%“ﬁl‘é’“%ﬂ’% r&Pé‘&“? tﬁp"
proper st aGfPirigh- rFetP@antﬂmmwrFWEMVEEﬂfﬁ(’PEe mm@dtfs; residue s Pamtloned between
2- met hoRy - £1GAddi QniThogRmivdhyedisiwpshedw it 3,0 (@X), Hiive (1X)t and doahiyiz8Og. Tie rgubipar ed
by hydr ogepatetisits @fonsar btﬁb@&()"xﬂthérﬂ%Et@A@@&@rﬁ@'to ﬁﬁ@é’(ﬂmﬁni 6 1ptdaectm8307@dur e
of Ehrli Chg.%t h-analyica ShmplS %t;@am%:%gfwnve@hg?p%%x“& 21y ISRV GasdONELE 14

7- hydr oxy-

6- hydr oxy- 7Y 'r?b‘ﬁeysagﬂl‘ﬁt%?gfi?cr'?e”‘?altﬁal“’fPﬁg'*tllﬂrt'Jp@’tHﬁb&lﬁﬁ%"'%%l‘blNeb]a% ed from
4- met hoxy - SounduEA@ e AdteN| 1129di ami ne di hydrochl oride by reaction with
NaOH an@ et hyl gl yoxal ate using the procedure of Internediate Exanple 2. 20

| NTERVEDI AERAPAWRLE 15 (s, h-ﬁﬁﬁe@%)(y—ﬁu%ﬁﬁb 1?36132(3 @M—lﬁétmwcmé\ h)iaRheand

6- hydr axy- 7- met hoxy- 2- chl noxal | oun repar ed
f rom 7- hydr oxy- 6- met hoxy- dﬁwﬁﬁ%{k Fﬁ‘g’(g?&m"g’ﬁﬂ’ dlifin SSFRRHC TR héing!

6- hydr oxy- 7- met hoxy- qui nGXcd‘Pleﬁélel"t?fd“M}"°?'é‘Ht‘:’Fl on with POCI, using the
procedure of | nAeismol rmtmreZﬁ(d:—léamptheqequmTShneSwb{meﬂ)ﬁmahﬂfcvdmmﬂ-mme as
descrihed Rrpstdoyi reitiie tmingitintdf 8 iafhoBl7,-Gifkihodgohdlh@iABLRPmeRE/cPdiohe@hbne

gaDg: i >|; |to ; e%r;t?gﬁg@%b g{g/e}ﬂ{%ccc Hoth SEFPM%EFJ}E ct(rgrnﬁﬁ%ﬂéﬂo(?a‘%ﬂ(ﬁ\c’éhgﬂg?%{o o%m‘r’pfne

caused by &t AHCORR PP Bt SR PBAnS by caveaing sepaipely e st BRIGAEP on of
matri x or PEampiphouegad same‘alaph)agqs@m«réd'y@ethondwtth 500 Miist T MR is cdnhletsré fatithsease
st ates i nvetodet andlaVMBhid FAB @afilmetl ¥zels= BN dorientt lisosier. di sor ders such as

| eukenpg, cancer, glioblastom, psoriasis, inflamuatory di seases, bone

di seases, fi di sea at.her l.ergsis and,.occ rrlng subsequent to
angl opl ast fEb(R 9 coro ngfyabh -3- en¥l()(?9 “dfph oaxqgmoxahrtt ryH ami e

fibroproliferat F%soat"g'éaféen%ﬁw %tg'etwyawma ip- y'aw'watﬁ?te‘atﬁ' (305 ey oD

ki dney and il i0wels of THF ab /8t ¢ era ladded tripB@HphosphiiRDEFA-nig, b avel) bedkdiethyd podicebbxyletebe
35 i npl i cayesL). The meiré is Stirted REIB°A foLehB GEUT Seford AdditiviTor &nitrdbeizoXSaclaN(3B4mgg ancer

g\égr 'n:lﬂlsgﬁ%ﬁﬁol) S‘«%P&m‘g@m&rat 7W@§F&kg%.$r}atﬂ&:ﬁ&u& E‘Qmﬁﬁ@&%rsm Jfgl%fd rzuss(raco”a
condi ti onsqggﬂpgw&g% ' & ttf’ﬂ% ) ‘B‘BE‘ SoR ég% e’I’f:lsé ﬁﬁﬁ'ﬁ?f"?ﬁoﬁrﬁ"hﬁm’t%ﬁcﬁsl ne
ki nase act ig¢i(§ter)te siye?I0med’ 76 ?fawohat-ﬂftytl m@th@wemxﬂmﬂ Y-apingont rol | ed

reproduction of cells or overproduction of matrix or poorly regul ated
pr ogr ammed gxaMprei®at h (agqm,mﬁ,l.@umomna'hl s |nvent| on relates to the

modul aghon ana' %thw@ehpa &‘J%ﬂuf?fc getttmé & 1 galm A5 thtg@ﬁtttﬁmaﬁ{t@! or

cell matrix ra 1

abnor mal  c&YVerA Gppphens erivative, Q%PH%L ésm 61}'5“?’6‘ 1o BETRddd mymabgder, ang
cel | i nfl amntgan BAME is agded the sodipty @ltgbehmthleldpllﬁyg 2tmimad). Thyreprtipomixtued iaheatedt o
t he use of tSUDXI dvetnightl TieliniNdire meomMaﬂwamwtnamebamﬁManw adrichi t

sel ective i,OhkfRh Ihhﬂﬁ'e £ ofief afqﬁ‘JoﬁﬂLy‘eﬁIs la;SH?omd?Jté?y!t fﬂ{]%?gaﬂé‘ta mstwasasd RiREYst i on,

h t d
oot h 3Pno (B Peivafhzcin ENERG ThesRicle b MR ViroRs i reidt  of
aut ophos phatit) Péttartric adid, and washed syith syuliplspigiansef EQOAe. Bhenrganicrayers are coreligsdt or
i tsel f, andavashed ihiebrnaabiphNaySQ), ardivomEntatell.OFlie reshitingdolid GehrombtagraphedbS0%at es
are some o TEtcsAt@h&teg waﬁﬂ;«wm 1Sis Bhthifidd 'txﬁun‘a{h\é%emuét'@vnﬁﬁ bt&,argméa ng,

cell proli atl1o |orq ge eas By
effectlvelyeFWHPHE?{ :{&é ???d@?hgmk 1 éﬁg§3f6$g€ an cgng{Un§§m§ gthls
i nvent #48n d0-64:4 48506874 in the treatment of resistance to transplantation
and aut oi nmune di seases such as rheumatoid 10 arthritis, nultiple sclerosis
and system c | upus erythematosus, in transplant rejection, in graft vs.

host di sease, in hyperprol.iferative disorders such as tunors and psori asis,
and in diseases in which cells receive pro-inflammatory signals such as
asthma, inflamuatory bowel disease and pancreatitis. in the treatnent of
resi stance to transplantation, a conpound of this invention nmay be used

ei ther prophylacticaliy or in response to an adverse reaction by the human
subject to a transplanted organ or 15 tissue. \Wen used prophylactically, a
conpound of thls |nvent|on |s adnlnlstered to the patlent or to t he tlssue
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20 to transplantation after outward signs of the resistance have been 21 MAY 7003
mani fested. According to a further feature of the invention there is

provi ded a nmet hod of inhibiting PDG- tyrosine kinase activity conprising

cont acting aWOMWEMFhd according to claim1 with a conpositPERUSHNRISENI ng a
PDG- tyrosi ne kinase. According to a furthes feature of the invention there

is provided nmethod of inhibiting Lck 25 tyrosine kinase activity conpri sing
contacting a conmpound according to claiml with a conposition containing a

Lck tyrosi @mmn@se Accm&lqua(&@hﬁdr&dfahbfm) ﬁmy)uﬁlmmn z_mm.ﬂventl on there

i's provi de sofM E"é Jnggtag?)p}s a?&eda ap‘ﬂgd mo%!'l noP 298 J 47(?1??101)0"
subject to E I o) a b

admi ni st r at 65 gﬁq 5’8?‘?"?‘?? db(ffi"ﬁ‘%&a T—*’bdr;?ﬁmf’éraﬂ 'ée"KlFlf?é‘\é‘ z@ﬁ ¥12>5“"é‘11|)d/ or
Lck tyrosi RRAR{GEgeL.d &mmal} iy addedporowissa sl reactmnmllpwwg warn faaeag] pmeskaire
descri bed, andhiidd ferargifolns e SheligtuRddidoRteatratél and partitontd tetweed EtOAL aifH,ON The

effective &Eﬂ?%rlﬁyepnfs u@&@@@iﬂm demJeOJrEH (ngsb, fﬁndacoﬁc‘ém%' ’hkeQquﬁxﬂ? e?lbﬂ'oﬂ% a
conmpound of Lca

0
Ref er ence ’ecmmﬁmfbed (Sroe/gétr(?%ﬁ"tgexaﬁenﬁ "5? lﬁ’nﬁﬁt Q@%bﬁ_‘ (ﬂo I "ﬁlane's a(?\J(:ef(?hyl actic
t her apy asdrorise apdthe resultingdpd-orgnee eg‘t'damsﬂ@wéa vacup i he pesrier is fe-haged by stigipgin
i nvent i on MEQ with kshedESXW,0HXMeH) msio pe ephagamsieuTiegaktuedngioed 30 mingeswhi ch
conpri $@ PiligkddBoRtthirfed, Aid r&%@ﬁm&@m&l BORUMExakts tdroviRais twddspsOhe frbdact (m.p.

conpounds pf J\é?al lcalcl! d\/ e i g“(d’!st B, %ﬁﬂafsr@%ﬂ b @b Yo. %F?S’tp?xﬁb' e

carrier) for exa an a uent’ codati'ng exci pi eht
practice c ounds or corrp05| tions for treatl ng accordl ng to the present
invention may 40 administered in any variety of suitable forns, for
exanpl e, bEXAMPRE & i on, 2m{minsc@blbbe)(ylp;@t@métedmldumpxahﬁct ally or orally; nore
prefergply or a'ﬁc% DhWPEcﬂ‘utéi?@s%L)'o@Nm @fnm% Whddk & Jnaé R RexifbF LoUARL, 6.7

I nt I’avenour%l‘nol)Jsa cilédlhl}'o lse The nx ure ISS u're room rr/1 Ler% u? 2mSm e75 ttht{&:mrj 8'7" ar,
subcut aneous, 9 cal ar mt Joncal e 'toneal”,

transepit h@wﬁtawﬂﬂmxalmeﬁfga ﬁﬁdz}?ﬁ%‘a'é‘?“i‘FalThe E?b‘ﬁ'?h&lswi“‘é’ °f§6m"I“FF@ G’e{Pm“ {stpgragpre.
der mal ) ocatl98iC0) foralmats. dnd htall183C fon! houa The gustdre Etcoaled, quanrtiedaeitiold,O) and Phrgtioned
conmpounds  Btwde® BIDACAHIO. IMAY ofdfhidlayRs R Washdd ivith FIQ 418 be( driell (MBS, ReM ni strati on
byt hea§oSty o atdhtapibal °/£%@/hwﬁesm%rdvmﬁ%&mléko‘iﬁ .B‘ﬁ'?%tﬁscc?t Rnal. Caled. for

phar maceut S npound according to
the i nvent#’cf%"r‘\lﬁ/ﬁ? c@ggﬁ‘ggﬁ% ig%gf}:g?"%ggg%ags] Q %‘r@dﬂta@e in a patient.
These conpositions may be prepared according to the customary net hods,

usi ng one BXAMBLE 1 bhar maCgidhexyd|d. Jrdimetheytidxelimtylmethyl)-amipe exci pi ents. The
adj uvant's conpricu.o6l M @lutiad 6f%)7 dHnbth &S L2ShindkaBhd Jaﬁ)o@tﬂﬂéﬁﬁk‘% NEMe6nARd t he

var i ougs no chth .%tr%né’&%?u& %s%ﬁ o‘{)‘%PEd%ed l%he?ﬁ g @1‘1%.50 H%oli’)e TFJ Exapfgd in

theformo d‘?{ E g %g ons or
suspensi on¥! °WF j"é’t’:‘t"éfﬁ’f’@t erpfureyermighy ther N tgulp'gm"l f@d ?"d(f SHESH one
or nore ag®eptuse ig ptiseed avernigit Tlielnextgnewben@emmraw aeyl chromatognaphed (YUch as
sucrose, | BOAoAexandsrapmrbxitately SBHOMAOH inS 0% IEtOM ieasmes eThe, oilfid dissolvedigBtONech as

Eglpgre:' n- 'S;]ﬁex?ie!is ang%itemlgl?(fs\hlgﬁtgﬂe e regﬂtlrﬁggﬁﬁdﬁ lélron&ﬁ@a%gmé Jh@-?’o(ﬁfld dhgdsS, -
obt ai n@@hat r%%eed H\ isgpio anol o 8rov1d%f wH‘rZ soP{ aarftae (5%1 %me{qgo %a]sro QEOI Clgs Q?&E ecgI e
and the coﬁ’éaérﬁa"’éff‘"a%t \Veozs’t‘jlgétcaﬁ‘l:@ Hn 16, B e Fquad: & 0-BeHet 8% | y det er ni ned

in accordaNc@.Ok th the solubility and chem cal properties of the product,
the particular node of admi nistration and the provisions to be observed in

phar maceut tice. um

Ci tratS E epBE 82 rbona 5%3%%@%&%'"?%%@3%@%&@ g'%lr?%] e% a?ﬁng‘ﬁgg’Znts
such a 5starch, al gini c Qﬁ‘i‘e&?‘%"}ﬂp Bty A Me@% ‘§’FI° X¥)-38"€ conmbined with
| ubri cants suchThaseactingispsiferme@ Oimdartyde the ebove preparatipd sing e frve bese pfed-amiap-6.4l ¢
may be usegiméMoxyRiifging (033 gf a@lnmbs and(Ryl(H*}eaneﬂmdyumexsﬁapsmtsemamn.msu,e Theke.

To Prepar epfakARRECuptalrkd Is Sy 4% LA AR Sank R G2y Al | h 'd carrier,
such as hi é@ ecul ar el ‘g] ﬁ t g %@é ous 0 ter| al s
may be ’5@“‘&“6%1?th EWyle s I‘ﬂé W SE BB P st°H‘§rS Ri ?a ‘81‘ t he
dosage4 n| Ealed-for CisHal&hice, 71 01 808, N, 9131 Fpundy (€. Eapis Hi &85 Ne§2be coat ed with
shel | ac, sugar or both. V\hen aqueous suspensions are used they may contain
enul si fyi ng agents or agents which 25 facilitate suspension. Diluents such
as sucrose, ethanol, polyols such as pol yethyl ene glycol, propylene glycol
and glycerol, and chloroformor m xtures thereof may al so be used. In
addition, the active conpound may be incorporated into sustained-rel ease
preparations and formul ati ons. 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 may be enclosed in hard or soft shell

gel at| n capsul es, 30 or. |t may be corrpressed |nto tabl ets or |t may be

Y 1 o b1 T 1



10 Sterile injectable solutions are prepared by incorporating the acti ve‘\A\, i
conpound in the required anount in the appropriate solvent with vari ods Q"l
t he other ingredients enunerated above, as required, followed by filtered
steritizati orWwo@eslal |y, dispersions are prepared by i ncorgprmnasvemgs he
various sterilized active ingredient into aygsterile vehicle which contains

t he basic dispersion nmediumand the required other ingredients fromthose
enuner at ed above. In the case of sterile powders for the 15 preparation of
sterile i nugﬁ,galqlsan&m BB Proteb) Godve Gl EApRBAAOS .@fma&rn@mmmvmg igre
vacuum dryi n% a‘ﬂ freeze drying techni que which yield a powder of the
active i ng t pI us any additional desired ingredient from previ ously
sterile-filtered solution thereof. Topical adm nistration, gels (water or

al cohol bagé@}imethomaqrenotin-3oil)n(Grmasthyd-cetperdgylamioe conpounds of the invention
nmay be &seqm.pCrsnossysAasi. dalke far TyRPNJORT, TRY0; PE7.04; $09.78) GRLRP A Y Bgh; HY.86; e

20 or matrigy,base for application In a patch which woul d allow a

controll ed rel ease of conpound through ~ransdermal barrier. For

adm ni stration by inhalation, conpounds of the invention may be di ssol ved

or suspenddXAMPLE I3ui t abl3(6ddPimpthexyfivinolindeyl-aming)-H2-Biglethylepropan-1@! suspensi on

or sol ution aer Thdesction is ARSIniIRAr Bligpidpaetidcarin Bxhiplel e dTONMOOH salutichabike sol i d
carri erqqf o, ow&&edlrﬁuéuﬂ.rsvevaqwﬁ ) unfid g6 is added §9.an 6©m§4uﬁmné @Ez é%t al

admnlstratlo 0 %

met hods and" & o)na["QS %ﬁa “‘gf %édsm‘iypmﬁm"ageﬁ)g%ﬂng go? ﬁuﬁlP ¥ ‘f[mn' Y'Y i ons
accor di ng tBropatasrrigd 4 MpOREIICE) 18 8fferd 0468 HUF”A‘E‘@HW‘?'?P isParitioet beIFEh resi st s
rapi d cl earGhCl'14% YadH.hEhevongraoia llaxer i§ washadrwith| 10BNa@ENB105 Indieihe, toy dibxriMesd,),on
and/ or dif fa%ie&?st&lﬁi&@fr&hEt@Abﬂfe%Sd B grovidea i@SbERRGRId PR ) L 178 b))V AR Caled.

particlygs al%réf ENASS o 66 sShl £k, 96 FRRa: & B 'ff’}%ﬁg\i P%ba' depot conpri sing

a 30 conpoun dcor'dihg to the'ihvention n‘ay use or sustained rel ease.
One such useful depot for adm nistering a conpound according to the

i nventi on rdsipg e sundardrouning protegal ebove usingcthe appropriatpstacting matenigl| thefollavangds or a
pol yvi nyl akepaadl gel surrounded by a Silastic shell. Aternatively, a
conpound according to the invention may be delivered locally froma

silico p dventitia. An alternative approach for
m nim zrkiang%)’”ﬁ%et 4“(% "?S]ﬁﬁlsog'gﬁ a%c\ér di nS? to the invention 35 durin 7&2
e,

per cut aneod®;P: Hsa]ﬁ%\%s’é‘ti’f Fv@ﬂ*%&wﬁ P& Hs T (A 1% Spundo %00
drug-eluti ™Mylikroparticles. The microparticles nay be conprised of a
variety of synthetic polyners, such as polylactide for exanple, or natural

subst ances i ¥disng p”éy@!oﬁléi l%nféﬂ!o)[fﬁﬁn%&ﬂ&lln- : qu§u&nn. sfﬂmrt' cles

bl e st r at egi ¢ mani f d
ki nt | & of 1 oo TPapaeaoR mbamw%taggn e s 5‘“? ey gvﬁhrva'?@ﬁﬁ §AAmeo "
the arteri &hetrSogeli88id /44315 Thp tlugee S&'“B?ﬂrQf@scyﬁ@‘eb‘é‘}f'r‘%ﬁméfét’w&wm@rr a

bal | oon ovamingtatite, (0 Agdd. himmol) etdar arg is addédneorphabineyD.dg. Odshinoly edidnh @r-butoxide

peri advent ib.o8¢, olad fwie®, $-C5-BNAH (BA$0.008 39 dhd &mbmi@&ead:% AddiuRf (8at 2601601

nmet hodol ogi I t
00/ 31 0%% &?.S[l}égégrtgg urgbsmégtir;tg%% o@ rmgt ?ﬁe%r[?ﬁ&ll'e it (?ooled%l e;drw fé(%ggég}ﬁ n
Rei sserr et °81‘P°°mi"fd » BRE, FATOMLILFAP r(g‘f B Af grgnes %Lﬂ‘e R’?‘é‘if 'iéelf talliggddrogn j r e
cont ent s ofEtQ#/eeiangy te praxideiy tWorseaps, opreidech ygglow wlid(opdd4-1 %°6b rypelsEalidofor
accordi ng tG,H,NgO.t Kyeadst Hy7.63aN, B36Foam |y, 6660; 8, N NopEdl. whi ch is prepared
front any bioconpatible or non-cytotoxic (homo or hetero) polymer, such as

a hydr ophi l4 lyacrylic_aci t hat can,ac dru bsor i ng
sponge. SUMW ha\fé’"b'egzl%ag’é %’?‘B‘E%i‘y "GP, &%%f"8?°y°ﬁ’h f‘ &% ﬁ
W93/ 08845, the entire cdﬁncéht@-mthwmeﬁowv@ﬂbmw-wﬂ@tswek at ed by

ref erence. Cert abareadtioh AsskunderiarBonafitted ivith pPéaini St @ep,and Headdenedd isatldedd: 1f2070m

et hyl ene aQﬁUhBFo-@thR&SJy ﬁuo:%hedfé @Ju&l&&m{h&ﬁi .,Mx@.\a@aols@lgl £ mlnenkmnma@ of

d
T mkod o H0RysupRR) paF acREl B on Wi s el PACR: Bl B 7,

i nvention dlaws,ﬁl@na@mwtsé U eromoBR iR (7O WEHC thea ShNSRHEHE bl ihe

rest end¥i s,prddnet iscemryailizelsfirad EtOAe/hexaves i prwmearlfglla@HOmsow eénedid4dil4BC). [Anat 0 t he
bl 0od vessedaicwahil ¢, ,N@B20% 1: ansamgHM2as! 1383w T, N2 G M, §.67. 0@ th a
hydrophilic FIm (for exanple a hydrogel) which is saturated with the
conpound, or by neans of any other catheter containing an infusion chanber
for the conpound, which can thus be applied in a precise manner to the site
to be 15 treated and all ow the conpound to be |iberated |ocally and
efficiently at the |ocation of the cells to be treated. This nethod of

adm ni strati on advant ageously makes it possible for the conpound to contact
quickly the cells in steed of treatnment. The treatnent nethod of the
|nvent|on preferably con5|sts in |ntrodu0|ng a conpound accordlng to the

o o . v . o o .



Anot her aspect of the present invention relates to a pharmaceutical 21 MAY 143
conposition conprising a conpound according to the invention and pol oxaner,
such as Pol oxaner 407 is a non-toxic, bioconpatible polyol, conmercially

avai | abl e ( BWsH0/3Rs1 si ppany, NJ). A pol oxamer inpregnated Wwcriusgr2o88pound
according to the invention may be depositedydirectly 5 on the surface of

the tissue to be treated, far exanple during a surgical intervention.

Pol oxamer possesses essentially the sanme advantages as hydrogel while

having a | ROV and s?scrg\glalte&' th t-';ﬁkepr&ﬁlgt 193( 2'?'m€xlflﬁ@ ) lan.b—@l-d?QﬂBro?@ﬁlaﬁ&?IquW_))&lhn-@-
pol oxaner m:greg te V\_Ilt?‘l 3 og})ou d accor mg %o t he |nvel{1t|op i's
especi al | y*HIQ ?%éﬁ'ﬁls'.’mf'ﬁ {§frcRiopos G methoxyAuinaRAli ¢ XY ™R e pi ng t he
ball oon inflated for a | onger period of tine, while retaining the
properti esEKAMPBE§ i t at edwst4-@i7FRimetingqaifioxalint 2yldBing)pryclpliexgiot y of t he

pol oxangr, are gak-NehisdcpoidreNOQDF ¥, 2 ed NMdRANRNE, RbitheMbxydGihbxdBnei(® 05 Qg §Nt

in the co [t [ ' e YV t hat
i1 shoul o ReanpilBfteakd IR ERCR) A s YL e %if;b@% el st

obt ai ned. EHFPHEERPd. Thasescye ispiitied pn & dial crlgpagly y'aﬂb - bR SR <priden o
t he sane t torprovidatidosducs agd ysllew poveder With mietafd H-1REYC. bynah Cpikd: Sor SiHnNE: C,

qual i fied 6xIs BAt.0PNOfIBISFRRGIC, 6235 HOR@eNdR.18pon the desired therapeutic 15
effectygthe ro oRfoRiaBh Fﬁeﬁ&tgﬂzearaythz?&nogﬁéﬂ%m&! §Jﬂiﬁmtht0f29f&f?amv- and

i h@cﬂ'ﬁp
the condition af the ng . u oses are generally from
bbout 0. 00 A ABNES 2 HPL Py LA °fdv%'tﬂ°'98%%5&9%6@?°f§f@a°'%ady
wei ght per otiaiged ypon reflix| Abq howsolytiop i leftstandingand roaley ssadualy. Pomee-gofassdaeedisiken. 1
to 70, norayedpeciaibded by fHration 40 drievyinktay higb dacuwueiogiive apyeltovwdsalid (wyp. 0t w120 °C).
adm ni strati on, AleRftively e MaPsHit 0Pthe Hile dotpafa@ iitprepbled R8I0 214 ¥ sdltiBl oftrns- O,
19/ KO BRCY 4 bR AN B PR ERR P Moo SEIAL LB o IR PRA. U &
case, t doses are. determned i°n.accor dante With Lhe. Tac ors,
di sti ncti vEIRXPETds HiFg ‘Ht‘Sf“b““Efébe?’é&ﬁ@H?“- Jﬂ%??"ﬁ?“ﬁﬁ%{ is (radgRger 2 Bghwrum
state of htedravide thedranthéh7-dimathenyneindxalin-Z yaminp)ediclekenanoHiydgelHeris apif salteAdlcacy
of the conpsictcdr egHACINLM@ 1 REL,0NE, 33NVANGIS0 N, 1 TR 08 Otk OC S80OR €.850N.S
accordi ng {04t Be1dskvention nmay be adm nistered as frequently as necessary

in ord to obtain th esi.|ed rapeutic effect. So atients my

res pong6 rapi dl y‘l?lte(r)"a Ve%%fﬂ%%r“%&%%&%”"éf(ﬁ’g’g S PrEPeed oS gﬁ%‘gs tr.lﬁ_'.uﬁﬁ""\?\a/e]aker

mai nt enanceroefsgfégmaﬁéréﬁﬁé*@Fthwaﬂmm’qaw-wa@we)rﬁyglphﬂ?‘emﬁ'égilsweﬁ@@é%@apfy to have
| ong- t er m tnothat soitableorganic séleent witlewaring up @ 4 °deswsespeyr. Tddle resulangboipalance

Wi th the phiydiglaagideqleoisegsd (RN, MEol@RE Withdidid fichingl Thedait @é for@mer al |y,
the actlvecREQail aiiiXo A6l ARk fAHaLR |V 1 to 4 times per day. O

cour se, for other patients, 1t w be necessary to prescribe not nore than
one or ?wo doses per day. 30 The conpounds of the present invention nmay

al so be fo 7 for u&e-BigycleBr hset 3-Yrib-Fidimethoxyauinoxalied ypeminec agent s
such as agents Ryocedure A0AmERmite®fi2-vhidro-6{7Tmeatimayquiakadlion (5@ 22. 5 mal) endt(+)eexo-

t echni ques ndrorildaiR (U200RMEN) Rdesiad ar FONBHIO RERight TREGABYroREreRBRIid OF at ed
through th&‘ﬁﬂ?& in& ,'ntf.%?ﬁ rﬁgﬂgr?d‘équ Msnda QN Rabr (%#gb). e lgjganricn?)ﬁr is

foll o%ﬁg. I'he compounds ggj € present 1 nyvent)on ma%/r e used~In the

treat nEft diedou magnssipm syiteandthen filterad ) Theresidpe gltar gepcerfrationds, sheomatogaphed gn

bal | oon, abjlicatgeleintedrwithdigxane/ethy] heetatp (800) 1T providothpdssimrd praghet pheyepwe sabid wvhich
invention gaaYe Rerystalffed inmdthamoll r eat nent of restenosis follow ng stnt

pl acement in ”ﬁocmﬁﬂ.l Atk GreSF A 5ro.%§-d;mémo§af |ufiBkaind (9%%(1??.951&15 ol Ceeg)aag.ul ar
P

bl ockage, or,2).1n t stance re angl, ty using,any devi fails to
gi ve a_pat B‘HP”&Y#'@'@F‘)‘I@?SFIE&’E%IW’B'SD g‘“ ft'%l“ﬁ’é*‘?% ' ié_’ﬁ‘fﬂ"\ Vehtion may be used
ei t her 39r abis(diphdyylphasptined-dr!Zbinaphiiy HBENA R 1 2ng)@nd kig{dibenayiidensacttone)alipdiye
appl i ed t opd(atab.] 40 rigin SumD of totueheit Bratee atBOUNfondight halits. Jypetherfpotiosl RBINAP (I0 as a
PCT) Usod 23EPa0 SRR AR T Bl e el

, . i v, i y
Fonl ying. puits A e fene SREGE el b Rk R b Wi FNGBR oS ThC
i ncor por at &@anticlayef isdeedqvergpagnesinny sytfate g filtpred. Skhe FrRsidupaftersoncepigtiondsy i ¢
mat eri 40s shrorhadgraphddain siliccget goedwvitmigxineethglaogiaedolentd ptovide ihrdesired poductras h ude
pol ymers having relatively | ow processing tenperatures such as
pol ycaprol act one, pol yethyl ene-co-vinyl acetate) 5 or polyvinyl acetate or
silicone gum rubber and polymers having simlar relatively | ow processing
tenperari~res. Qther suitable polynmers include non-degradabl e pol yners
capabl e of carrying and delivering therapeutic drugs such as | atexes,
ur et hanes, pol ysil oxat ~es, styrene-ethyl ene/butyl ene-styrene bl ock
copol ymers (SEBS) and bi odegradabl e, bi oabsorbabl e pol ymers capabl e of
carrying and delivering therapeutic drugs, such as poly-DL-lactic acid
(DL-PLA), and poly-L-lactic acid (L-PLA), 10 polyorthoesters,

o I - o, o A



I n another aspect, the coating on the stent device can be forned by 21 MAY 7003
appl ying the conpound of the 35 invention to at | east one surface of the
stent device to forma bioactive |ayer and then applying one or nore coats

of porous poiwoesios: naterial over the bioactive |ayer, suckctisdzrgre por ous
polymeric material has a thickness adequatggto provide a controlled rel ease
of the conpound. The porous polyneric material may be conposed of a

pol yani de, parylene or a parylene derivative applied by catal yst-free vapor

despositio Par f t d y. n made
by vapor ek e, LE ) Rl R RGPS St U BB e
|ncorporat(%»cfgﬂé-rféﬂr‘{r3 Py 18 -erence. 2 1 P~~d~ 203 WD 00/ 31051 PCTNS99/ 27825
42 Al ternati velThe fdlowing oempeunds ateprepsredsimidarky begitningavith sl aperopriate spiting material
deposi ti ongrocepfeggent ati ve pol yners suitable for plasm deposition include
ponetnerne oxi de), polyethyl ene glycol)) polypropylene oxi de), and

e e S S T E‘ﬁ RepilheelntoParis i a@%%g' vt £580°
f r om phot ofebF kY07 4A O 6% B, &2t N Bs78) Fayed: & %%Hefr : P B¥78r abI y havi ng

at least two cross tinkable G C (Carbon to Carbon) doubl e bonds, and being

a non- gase%llégdtés-ﬂmetﬂﬁ‘pqﬁﬂgiallﬁ- hyRmfe Mk @12 088 (M dait Sl ﬁ,dcqnmoend

haV|ng b i on t pheri c pressure, a mol ecul ar
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applied to the stent and the solvent allowed to evaporate, thereby Ie&\}in Je)
on the stm surface a coating of the polyner and the therapeutic substance.
Typically, the solution can be applied to the stent by either 10 spraying
the sol uti on wobestodle stnt or i Mmersing the stent in the solgiinisosrrsihe
conpounds of the present invention may be us d in the treatnent of :
restenosis in conbination with any anticoagil ant, antiplatelet,
antithronbotic or profibrinolytic agent. Often patients are concurrently
treated prior, duri ter interventinnal,arocedures with agents of
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concurrently with the treatnent of high bl ood pressure or atherosclerosis.
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chol est er ol exb.e\ed, BdiftethBityST-GF-dpatyatficyclo 21201 1hepiih S ok PGuldB:a1i SN UMK 7 526). known
to be HM3CoA reductase inhibitors, conpounds of the fibrate class, The

conpou of 1 esent i.nventi may be used. in the treatment of various
For e of® camAMAEPIE e sl @ B Ra st Eupb b gt Bo. be
useful in the trcakmeaal csfrassohidroxy-ryclghexapssarbexylionsil (1444pe.t he present

i nventi on inomoljlas Nablthi%abd mp.st nholyie atydiooksTHE/DVIRE 0 pil@seliitis iefliedfor ok Wi t h

on '?h'or [fﬁr Ghofif beFdREad@hiBn STEMRIor61 R dinelhBkydRiRHalife (835395 | AERI) PredLsuft AP RXARER
wi thin the scaope

e e R 8lorh5 1R R, AR AR B0 55 PURCIRER) B0
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resul ts ar epréwiqeitieadesifed progivfisaGihire solid (l.p 003 o)) AmaloCalddnfer OLIBIE0L «0. 3110, ON.
35 Prepar at4oq9. 19fs. [ShQrgMCrIthd: €2k SFONPRGL Ni Peys and Phar macol ogi cal Test

Secti on Conmpounds wthin the scope of this invention exhibit significant
activity as protein tyrosine kinase inhibitors and possess therapeutic

val ue c EZht i pro@7‘P§’i‘e&WV%’(ﬁ@@h‘E@'Wﬂ?he{‘ﬂ‘é‘ygﬂWﬁt of certain
condi tions i ncl Wdmixtprexd oisitrass4s(6, 7alitheirosg-qhisrxaki-Zylaxy-cycddeand<1 70 mgnd.06 | es.

Co rpou tn_cls Whihélbyand REH (60945 2P, Of56 nfksdld) Flﬁ&%ﬁbl"a}ouis mmagwqm 1BL/2GdLl) l;sis_tmme?ﬁc

nmodul ati on e . n : ation
and or  rmat rfgmfpggr;% ng% DUy hte 58 A0t B AU &ﬂn#'rf%”?mé:tb%’g
response, a for four hpyrs, the seaghion, i qugshegh Wk watse o nd eansantratd. Theny
prevent3thg agreodelryey isentracise wislh methylengchloride (228 od ) anddhrccembifiedsanganic seluiifing #rons or
ot herw se twakdiwig biifis 5 a).dTHeir@lue dfer catedtration & chiomatogriphed dnvsiive §& (3004 ethyl
compounds  Qfethtbihékahd) ¥o5iNel 88 thy (1936 oPME HAREQRILC@E] p. BS60 ) descri bed bel ow,

whi ch are accepted in the art and recognized to correlate with

phar macol ogi cal activity 5 in mammals, are utilized. Conpounds 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 nediator activity. The results of these tests are believed
to provide sufficient information to persons skilled in the pharnmacol ogi cal
and nedicinal chem stry arts to determ ne the paraneters for using the

st udi ed conpounds in one or nore of the therapies described herein. 10 1.
PDG-- R Tyrosi ne Ki nase Autophosphorylation ELI SA assay The titled assay is
perfornmed as described by Dolle et al. (.1. Mc~d Chenr. 1994, 37, 2627),
which is incorporated herein by reference) with the exception of using the
cell lysates derived from Human aortic snooth nuscle cells (HAMSC) as
descri bed below. 15 2. Mtogenesis Assay Ceneral Procedure a. Cell Culture
Human aortic snmooth nuscle cells (passage 4-9) are plated in 96 well plates
in a growmh supporting nediumat 6000 cells/wel) and allowed to grow 2-3
days. 20 At approxi mately 85% confluence, cells are growh arrested with
serumfree media (SFM. b. Mtogenesis Assay After 24 hour serum
deprivation, nediumis renoved and replaced with test conpound/vehicle in
SFM (200 PI/well). Conpounds are solubilized in cell culture DVMSO at a
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Cultures are term nated 24 hours after addition of growth factor. Cel | & hM&Y 2003
lifted with trypsin and 30 harvested onto a filter mat using au automated

cell harvester (Wallac Machl196). The filter mat is counted in a

scintillati owaenmeser (Wl |l ac Betapl ate) to deternm ne DNA- imcraspa7sased

| abel . 3. Chenotaxis Assay Human aortic snmagth nuscle cells (HASMC) at

earlier passages are obtained fromATCC. Cells 35 are grown in C onetics

SnGM 2 SingleQuots (nedia and cells at passages 4-10 are used. Wen cells
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107 celTs per bttF_ . e 13 washed “t'w ce w B_ 15 aRd - har vest ed
with PBS cEﬁﬁ?“‘a“n"ﬁf‘ﬁg’“ﬂf’ﬂ%ﬁ%l""%ﬁ@@s’ﬁz Pt beptanert87e ethanol vdthI P MM J& 4t 6009
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Mol NaCl, oo mikd Elqrretovajp HABkn &?M@Endetlsaohiﬂ?lamum@wbﬁhévmdﬂd is%oBtalFEP :Llai] 2.19.5°

benzam,di n | e .C, and 10 ng/ nlL soybean trypsin in "bitor) for
20 m ?&ges?ds?%@{?‘ﬁb_t"é Lﬁ@gﬁﬁ ;&fu ation at 100,0009 for 30 minutes, the
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%triton X100, .1 mo] PVSE, 1 ng/nl otinin. 1.ngy/ I ptin) and

i ncubat i ng%g)g}"rﬁﬂﬁ'l]ﬁcgtsale/gfxaﬂ%fm %\Y{ﬁg? "ﬁ@%t"?%ﬁ"ﬁ?f%'ﬁ@ggbs-rlrgyﬁ' 10 m nutes at
37C) immunoprecipitation is perforned with anti EG--R (Ab 108) and the

aut ophd8phoryl ati on reaction (50 nL aliquots, 3 nC [g-32P] ATP) sanple is
carried 35 out in the presence of 2 or 10 mM of conpound of the present
invention, for 2 mnutes at 4C. The reaction is stopped by addi ng hot

el ectrophoresis sanpl e buf.fer. SDA-PACGE analysis (7.5%els) is followed by
aut or adi ography and the reaction is quantitated by densitonetry scanni ng of
the x-ray films. a. Cell Culture Cells ternmed HER 14 and K721A are prepared
by transfecting NIH3T3 cells (clone 2.2) (From40 C. Fryling, NCI, NH),
whi ch | ack edvgenous EG--receptors, with cDNA constructs of wild-type EG-
21 ~~"~" ?~03 WO 00/ 31051 PCT/US99127825 46 receptor or nutant
EGF-receptor |acking tyrosine kinase activity (in which Lys 72 | at the
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b. Pierce Colorinetric PKC Assay kit) Spinzyme Format Brief Prot ocol 1 MA¥@003
enzyne (rat brain) 0.025U assay tube 15 Neurogranin peptide (dye | abel ed)
substrate 30 m nutes c~ 30C Absorbance at 570 nm 7. p56' " Tyrosine Kinase
[ nhi bition AWOI0BIH1 Measurenents 20 p56' "k Tyrosi ne ki nasePCThsdi212Hn
activity is determ ned according to a procgdure disclosed in United States
Patent No. 5,714,493, incorporated herein by reference. In the alternative,
the tyrosine kinase inhibition activity is determ ned according to the
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Tunor I nhibition In Vivo-goxylinleacetiacldi t i on of tunor growt h in vivo by the
conpounds of t IThé&titldtémpiund BB preparebycdestkylfidn bisi-(6(-dmahdxyqadorilipes- xenogr af t

g?ge: ngisa ﬁiyd)a@fghéanopus‘?hg tﬁ?s%dnurh@ﬁtof %Zﬂgﬂlo&%iﬁwg d@sc? @Qm@@@m ler8 M&vgeh mce
Seri o cal sk BhE brdhaytaie adif e iicnss B o %%eas“;‘&e%s‘eﬁ&'}eraﬁ@ﬁfeﬁwe t hods

evi derf® that the conpounds within the 25 scope of the present invention
possess useful PDGF receptor protein tyrosine kinase inhibition properties
or p56~ k tyrosine kinase inhibition properties, and thus possess

t herapeutic value. The above pharmacol ogical test results may be used to
determ ne the dosage and node of administration for the particul ar therapy
sought. The present invention may be enbodied in other specific forns

W t hout departing fromthe spirit 30 or essential attributes thereof. Cc1
r~lAl" 2U3 W Caim




1. A conpound of fornula 1 48 R 1c Rlb / Zlw X Rla N (1) 5 wherein %( bd—l
or L~Zz; L, is (CR3aR b)~ or (CR aR36)m Z;-(CR3'aR3'b)n, Lz is (CR3¢ ﬁa@% 0
Z~-(CR3.dR;.b)y or ethenyl; Z, is CHor N, ,10 Zz is optionally substituted
cycl ohexyl, oyQéommesil y substituted norbornyl, or optionall ycrussdirsast ed
heterocyclenyl; Z~-is O NR) S, SOor SOz: #4 is O NR,, S, SO or SO

m sQor | ; 15 ni s2or 3, andn+m=2or 3, p and g are independently 0, 1, 2, 3 or 4,
and p + q = 0, 1 2, 3 or 4 when Z4 is a bond, and p + g =0, 1, 2 or 3

wh Z4 i t tl
Opteponal : ; ﬁan a ﬁchrar{s-4tl-lﬁfggwg¥ %c%er%lanﬁo?? ﬁlo&tﬁl rﬁﬂﬁm-é}? 'ilfill@g y
substituted heter oar yI ) etagg agd p’@'ﬂ'ﬂ*%ﬁ%f{“?‘}“ {‘3111“?]?‘8‘ - ‘lﬂl?éé’(y

optional |y substituted cﬂ‘z‘!“@éﬂ“ky’rymy',] -NgWreimsthutqegtamide st i t ut ed

het er ocycl yl oxy Thexpteicompduhd/is preparéd Hylmamblysie bEthomynpbunl ofExamplel20xsing opt i onal |y
substi t gt edididahiae. Optional Iy substituted heteroaryl oxy, cyano, RSR-N- or
acyl RSN-, or one of Ra and Rbis hydrogen or hal o and the other is

opt i onal I y substituted al k¥ optionally substitute ly ptionally

subst it ut edEXMELESL y| | T?Vﬁﬁt'l?%yq“‘%ﬁlf"&?y‘") (31531 ‘Bﬁ%\’i"iyﬁ °§"L’fb'§fﬂ“!“‘(ﬂ"€dfsal koxy,
optional |y substituted cyuddapdirknglisoxsrs optional |y substituted

het er ocycl yl oxy Théxjekipeumas ary inftialhppripated @dla hiRtues dF6is @hdptaaaisdrgany/ |"Rh¥)yare grpjateanal |y

substi tygt e%roﬁartﬂé &Eth xﬂQHuf}Ql@JnleH frEMl?fﬁ:éthn bfifle HGhES A@%F{ﬂnﬁtﬁ)\‘ic c Q:QT1 RR&ed or

Sabst i tui edY &g %gxeaﬂww D ou LA mEIPR RS 48 e SR 63 93 Aoxy.

optionally asqhﬁ@ehsmnl«eef eaqhwwr is gbfaineshyid ArepasstivsRP-HRMG The 300 MHE Mkymd MS
opti onal | y asutbhssistehtfocisbithahianecalbbugh di yelatisp sterestadnhistryoiid hottbel hssigned ryfiricivgly

optionally f@,um%lgul:gdcamgggagagme hig¥pen. hal o, cyano, RSR6N- or acyl RSN-;
R3a, ng R ~~ and 6 are mdependently hydr ogen or al kyl; 2 1r,~4~

?~~'"~ 49 R4._iS h)édroge al k){ and RS and R~ are |ndependentl
hydr ogen oEXAMELE32,." pg methy F%‘/”f"ﬁk“ 7t[8‘3‘é‘{‘?1‘é9“'%"?'ﬁ TR hPeobgRreeabateo
which RS and R6 are attached form azaheterocyclyl, or an N oxide thereof,
hydr at e t her eof Th&titleahpouhdis pRpdred Hyreatelifiigg thh prodet of Bxiimple & yhigsamiagut i cal | y
accept abl e (&g eEQ%ﬁgﬁfthetglecJ%uWrmﬁq@@IQECC.J\&'I Baikd WRETALN,0S d, 82424 LZ

IS (CR%ORSQ)AS %0() gsund C&”%O H, 6.55; N, 7.89.

INTERMEDIATE EXAMPLE | 4-Bromo-5-methoxy-benzene-1,2-diamine dihydrochloride
To a solution of EtOAc (50 mL) and 5-bromo-4-methoxy-2-nitro-phenylamine (2.5 g, 10 mmotl)
under argon is added 5% Pd/C (0.5 g). The reaction mixture is hydrogenated at 50 psi for 1 hour. The
25  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.

INTERMEDIATE EXAMPLE 2 7-Bromo-6-methoxy-quinoxalin-2-ol and 6-Bromo-7-methoxy-
quinoxalin-2-ol
30 To a solution of MeOH (15 mL) under argon is added pulverized NaOH pellets (0.86 g, 21

mmol) and 4-bromo-5-methoxy-benzene-],2-diamine dihydrochloride (2.7 g. 9.3 mmol). The mixture is

stirred for 10 minutes, then a solution of 45% ethyl glyoxylate in toluene (2.7 g, 12 mmol) is added

portionwise. The reaction mixture is refluxed for 1 hour, then cooled. Water is added, then the

suspension is filtered. The resulting solid is washed successively with H,O. MeOH, IPA, and Et,0O to
35  provide a yellow powder.

INTERMEDIATE EXAMPLE 3 7-Bromo-2-chloro-6-methoxy-quinoxaline and 6-Bromo-2-
chloro-7-methoxy-quinoxaline

To a mixture of 7-bromo-6-methoxy-quinoxalin-2-ol and 6-bromo-7-methoxy-quinoxalin-2-ol (!
40 g,3.9 mmol is added POCL (5 mL). The reaction mixture is refluxed 1 hour. poured into ice water,



10 Zz is optionally substituted cycl ohexyl, optionally substituted v 70
norbornyl, or optionally substituted heterocyclenyl; Z3 is O or NR- 026 M'%‘ 1603
0; qisOorl; 15 R a and R b are independently optionally substituted al kyl,
optional |l y swoawidtast ed al koxy, optionally substituted cycl eal/kg992382s or
optionally substituted heterocyclyloxy, orspne of R and R', is hydroegen or
hal o; R ~ is hydrogen; R3-a and R36 are independently hydrogen; and 20 R4

i s hydrogen, or an N-oxide thereof, hydrate thereof, solvate thereof,

prodrug t hﬂfeﬂ@ fihenWastRl AtHREEUD b.%aihé y llg%@-&ﬁ RIIRP RGicE bIbroH&ezr G®ro-6-ethd: _
conmpound of . Nﬁ{al m 1 wherein

7— g N v n%a?me éﬁﬁ-omo- chl{gro% metl?oxi ~qui V\%xalme is apz?xm%%hrbgl'cyc Spent yl |
met hyl cycl ohexyl, [2.2.1 ]bicycl oheptanyl, [2.2.2]bicyclooctanyl,

cycl opentw&l@i% [Z:CIhloro-t}-biemyxyl-Zaﬂliewéintyl or
[ 2. 2. 2]80i cycl ogelagslition ofN-(TBIRorc AmHREHsREA2 BltropleaIMickiatie(2d,n Za is O 7. The
conpound 052&;':. ‘)ms&% itﬁlw&a&l%‘ gﬁo L&EH@thQBmﬁf?é‘qu aFdoaé{%‘r%al mi

wherein Z ou to C

which is: ed%WII%IWreGS "’f’"‘&ff‘%"tdﬁa fomﬂ Qeﬁ@en EtgAc/S %JQN l-p gl"he aqueous
2-cycl ohe%weamelw'&d?\ﬂtdﬁtﬁs’eq{é&ymneﬁbwé £R0.), edeerbes aipsiliga geb apd 1] hept - 2- yI -
( 6- chl or o-ckromafofxaptied (A0CECE@AL/ Mexaney)lt) pridVideedn doang@wdercycl o (2. 2.1 ] kept-2-yl -
(7-chlqgy o- 6- net hoxqu noxal i n-2-yl)am ne;

Bi cycl of 2. INT lklblEB pL[-,7 di mssl r@AIoro%j t‘ﬂorg-benzene-yi blal%n;'e Q%ydrochlorlde

2-cycl ohe

2. C§C| opent yI aFFP ﬁéolgtlop OHEW ﬁé)g}léap%%g(héqrp-ﬂ-énethoxy-}mtlo phenylamine (1.6 g, 7.9 mmol)
2- cycl ohexwpticamigorois @ddee N EHACH 0.5 g XIkk reaesion fixture is hydrogenated at 50 psi for I hour. The
3- Ami nocy GhiRlx%yfiltefod Gndb NethRaXyCditt it h kd¥&ion of | N HCI/EL,O in EtOAc, and the pad is

, I~ d15TE t\bﬁ% with ldmlioln{\]'l-??b)(é él'_hgl e§ult(1% d)&%g}ﬁltgfg fsl?‘IYtLretﬁXf? %g,n)‘%fﬁﬂ lwgﬁégon(?

Cyclo am no- 6- net hoxy- r ono- oxal i ne hydrochl ori

(6

2-

(6, 7- Di et hoxyqui nol i n-3-yl )-cis/traps % &R) met hyl - cycl ohexyl) - am ne;
(6, 7- mtlﬁﬁggﬁﬂﬂﬂwékg)é tr ap7§h@81' -Rpthepytayipoxaliy2iobtdxy| ) - ami ne; 15
(6, 7- D met hoxyqui nol i n- 3-yl ) - ci s- 6-&hlokd-7-methtwytquipdliodekyl ) - am ne;

(6,7- l met hOXY‘IGH's&]ﬁkﬁdnf&fﬁcM&rLS n(e%roﬁ}aBéMéne-Q)aCdnmmwhﬁoclﬂdﬂd@ﬂ 8 g, 7.2 mmol) in

lo tﬁH#S n(l.r6) uZdeg h&?ﬁ SE&%&]%K‘ ?I)%L N3 %-m%l))at 6 e mixture is stirred for 20

C

2, 7- I S-cycC E& (?X

oycl Ohexylm'("ées‘?th ] %9 ﬂ@kgf osthyLe Oﬁylgemtﬂlg?l‘ﬁﬁ )g’a‘iﬁ]"}{%o‘) ipgylded portionwise. The
(6, 7-Di rTetl’P?GRWMqGIW war@ecyqo)roqngtgbmy\pre,a(pﬂun@ for 1.5 hour, then cooled. water is added, then

Cycl ohexy | the saspamsidaaxfitered ahd woshddisticcdssiytly oith R 8P A, And?Eryd th pRNida & light-yellow

(+)-Bi CyClﬁa{vaerlelle ﬂr&ﬁatls a%eaﬁlope!d@eeradﬁrH&t»\mﬂ)fMﬁUdE MYRLd 1 vdend befor@ dene;
exo- bigycl o[ 2. 2. hept - 5-en- 2-yl - (6, 7-d| met hoxyqui noxal i n- 2-yl') - am ne;

Cyel oh%%(/yl- 6, 8- d| rreth | - qui noxal i n-2-yl)-am ne; 25 Endo-bi cycl o[ 2. 2.1
]kept 2-y|IN E oxal Pr-Dichiary-6-gisthagy-quinoxaline and 2,6-
(6, 7-D met hoxyqui noxal i n- 2-yl ) - ( 4Divhblvekpetbgxyiquinesalihe) - ami ne;
Exo- bi cycl o[ 2. Zo 3 nlidéeP bf Rehydro-6-Grefiioky quinosalint20o @hd dchordth-hrethBkydginoxalin-2-ol (1

exo- 2- (Bi ?9'7 1%1)%mljer11 hﬁ@t rgmg lzgé())ﬁ hade FOél' hNO¥ V HoRG R tuRAs refluxed 30

Endo 39 by RUFopd "&i g G (o aEh asﬁfdn»aiavrmopwwdeasond-

exo- 2- (Bl chhe rayo of 217-dic lweétm%h%hqgnwwy?ﬁ@lcvlowrh@sth@wqmpm&eaﬁ pnpeorimately
(Bi cycl o( Z:2byl'HNMPL - 5- en- 2- yl oxy) - 6, 7- di nme. t hoxyqui noxal i ne;
2- Cycl ohexyl oxy- 6, 7- di net hoxyqui noxal i ne;

é gyg: ?rgte ni&)f EHMEBIP?F Eﬁmgxy qﬁﬁnﬁx?&)r{lgﬁ)bmyl%-amme

=Z=C

2- cyclBhent y| mgap,yr o(g>§9lutqpn'pf Bﬂh}&lﬁ@-}@yquoh@)g&g, Fanmole) in 20 mL of THF at -78° C are
6, 7- di met hdiedt@phewtiphadpyiide @D pa2s-rdmalx)yphthalinpik .68 gn25 mmol@) aid dikthyl 2003 sl
exo, exo- 6, aZO(ﬁl;'améiﬁﬁé(M 42nl( 28 ﬁmﬁﬁ?xﬁle i€ tsQlirfedat ROOM TEMPERATURE overnight and
ci'1t £ ans. eiie g RIS s trommoprntey onsi 8 G0 Y sy B0 46, o
6, 7- Di met RSl (14, %ﬂ%b&?)ww&? 6%@23912&99111?% hbdiard ne; ( 1 R 2R 4S9)-(+)-B
icycl f@. 2. 1 ] lozbtA Dixydre ¢f6]S7 28 hRpL-hisyola] R Miepti2iyh isBinddle) F3xdiome(].2 g, 5 mmole)

and monohydrated H.NNH, (300 mg, 6 mmole) in 10 mL of methanol is refluxed for four hours before




5 (1 S,2S 4R -(-)-Bicyclo[2.2.1 71 MAY 2003
Jhept - 2-yl - (6, 7- di nmet hoxyqui noxal i n-2-yl ) -am ne;

(6, 7- Di et hoxy- qui noxal i n-2-yl)-2-aza-bi cycl o 2. 2. 2) oct an- 3- one;

G s/ trans- 4- (W @/apstet hoxy- qui noxal i n-2-yl am no) - cycl ohexarmn‘a:swwyzﬂ c acid
met hyl ester; 34

G s/traps-4- (6 7- di met hoxy- qui noxal i n- 2-yl am no) - cycl ohexanecar boxylic .
acid; 10 Ci s-4-(6, 7-di met hoxy- qui noxal i n- 2-yl am no) - cycl ohexanecar boxyl i c

aci d net hy lcon@éﬁr@t@d to dryness. methylene chlorlde (2x100 mLé is used to extract and the sohd is removed by

Traps-4-( 65171-39 onn%vapora}/nonqol#megl Fene chlondé’ af%”ﬂs’ii? mg YSQA) Qﬁﬁa 9§ 9% noor%(&(nyl S-ar‘%fhled

nmet hyl est

(6, 7-di net hoxy qU| noxal ine-2-yl)-cis/tr-ans-(3-(R)-methylcycl ohexyl) am ne;
(6, 7- di net BNEERMEDIA AMPLE Oy | ) -exo-Bipscl¢[32(1ReptrhesntPydntgec| ohexyl ) am ne;

(6, 7-di get hoxy é}ﬂbﬁ%é{bﬁﬂﬁeﬂ-ﬁ}’dn}?dﬁhﬁelﬁﬁ-e;(aﬂ)hﬁiﬁ&lh)éhﬁe}’ﬁ&déb\ﬁé@)&b)n ami ne; or 15
et hyl ATE EXAMPLE 12 from S-norbgmenr-Z-ol ia & vers tllFI intermediate exo- 2-

cis/traps- é‘% ﬁ)” 3 é)ﬂw n gg oxy) - cyc|a exanecaref;oxyl ate, or an
N- oxi de t hBF¥ t-areR-<ph P! 'F’\‘f'ate t hereof, prodn~g thereof, or

phar maceuti cal | y acceptabl e salt ther eof. 1 0. A phar maceut i cal corrposi tion
conpri si ng INTERMEDIADB EXAMPLEI1aI m 12-Methyl )/ -gihethoxaqenskalinal | y accept abl e sal t

t hereofjgand a phﬁrtme&wohmﬁ ﬂ)r)!pﬁ%@%ﬁﬁ’ézﬁltlhﬁ)ta@l@ﬁ5f‘tﬁrpubl;]sheh medRR offanfbo&pgPOUNd
accor di ng %W?,m 43,“}3{ 33@5 Shar ar% aﬁlﬂp s?m%n%P&gg‘&%‘;&dd&fﬂ-cﬁm%oﬁ' tion for

i nhibiting i hase ound f.or
prepar at i oH‘"’(ﬁfh°’<‘¥qb'ﬁ%t‘§aH'?fdé&tzl6@H’P° B’Bi‘rﬁ&i PPR)0-4 5% 0126 et |T'i‘f’g‘°‘l_°g1% PEEES ne

ki nase act raoledyo &'&i ahd @ 3ipsnlutidn efdvigMgByiimit.Qi(18 ovipmmlolpis added pertieowisé. Riec Rlb ~
Z1w Rla N (eadtjon Wideireisalldwed o waril i@fook Zefperatti:, btirredl for { Waml@afruxanoy(lmﬁ%) n-~
23 (CR35aR%hmﬂlureLls cdoﬁ:d G&oﬁ’éﬁ%@%%%@faﬁ g:ﬁedalﬁ%] mg tgn lTﬁlt‘] @a@ wn %% N&)

onal naI I y
s ubst | t ut eg ¢ ’c"l"gglf‘(%@ﬁ ed '8&° rgaﬁté(f dé‘ilfﬁ'é'f‘wielﬁ?rée °Pﬁ°é?'§‘¥oé§‘ﬁﬁ§’¥l G 8'8?51|F(?0nal |y
substi t ut ed ?‘68‘9&1‘ erand t"ZB"?‘B"?@ filtrgeg, | Ths resaitingysolutien-is pguryd; into @seppyory S
SO, SQZ or fiuandhandithe Bquedus Gyerk are Mash2d3XBwalnOH:En-2he dganis leyard ag camisined, washed
I ndependentyt bhe, dried (MgSO3). ancélntrat%t&nl"éa Gelund chrdmatcgrapiedQ50%4-sopen Z. ~ is a

bond, d other than a bond; ris2,3or4; 10
R a anga EtOAC%e’i‘aanméﬁcﬁde?IoV pt"?o4al Iyleﬁ’%ubstl tuted al kyl, opti onal |y

substituted ar yl, optionally substitut ed het eroaryl, hydroxy, acyl oxy,
optionally ] 1 optﬁ,bﬁmethyx:slrmincixelume@quyldmaq kyl oxy,
optional |l y subsTd 4 rectioh flsk eiderclygohn yd added, 1, 4odibxafa 120 ink), Suethiyi-6, 1t ed

het erocycl uﬂnﬁamqmmme (1.694, Is8MHhd1Yand §R§t(l By 1@%ﬂ)y hrReHieuRIAb héa{zatol X0°C

subst I H t egor ‘laio Is {? JuXutc X{cﬁleg %{lﬂp l’tere% 't rilégh dg[lte a'ﬁ}é plad is W’a%lg'{ {?h ?ort cfms {3’ E%‘I)Ec

i's hydrogen or

opt | Snal Iy AL Thet 4P ol poanTRgd. A o MeGH Gt aeg i wﬁqagsey,
acyl oxy, opalinon aid cpromatogiaplted (38% EADRGKY,Cly piprayiva b off-whitesolid (TBBgield).
cycl oal kyl oxy, optionally substituted heterocyclyl oxy, optionally
zgffg'nt Ult sﬂgu 4 [SIRBI‘E XhrpLEqaY ! OWexo%Q}d)@'l@n L&B H&%'lﬁl‘r& @ °%Eé(4t9xy R s
yclr oG8R, ” opt | oA BT dieRy pie Sl oS PSS T (2P ;ﬁ

opt i onal | y oafainssitfrom thebicyislete: Idkaptpt2,5-4ignd pespiding s the pragpdurepfi Rodrgnen(/ <t i t ut ed
al koxy, optecPatkingransibstsos 1998dvithytih@alodificaoy., optional |y substituted

het erocycl yl oxyro PRiukigNGHekoLs- 5&1&‘ uw.tyubm @re thm%e mtm%@k hoBWPREAL & ed

Pﬁ;g;gﬁrgh?ﬁhﬁ{“@‘ %mge1¥tu1e1§a|dﬂéda ﬁgﬂ Eﬁ'ﬁ}!s bt nB] mL,'1 m?l) %eg&%?rglsmes are
and R63 re“i'F?dé‘tS@ﬁd‘é\'ftbF@?rerﬂyﬁ\c SH°G with mgthpno Grmlgea"dalﬁ*bﬂﬁé' P glanEt {ﬂ@eﬁ

wi t h t he ni(x30gdnisabarie éxtracthndodrielRS camagnBunasuifatet Tieadsislde &fter filtration and

azahet er oC ¥gikdtratidalis chFbrdobifte of §1Bdagerfte ploVitk @bl Sr6) L RktoxybidyMa 2. i e of
prodrug thgr gof, or a pharmaceutically acceptable salt thereof. 30 13. Use
of a corrpound according to claim21 for preparation of a pharnaceutical
conposi ti on for T hioluspd pfigenéaterolprasetrpybicynlq 3,11 beprp- @T"éﬂsgéﬂgi’ BP0 mPPdRdi at or
r el easd0i n THF ptmIdnig addedfphehalinnide (@ fremg 3100 mmaB b triblieny lpsasplode (&1 00mgrP 0% mehol ) and
accor di ng 4Rl 2bdRatbolyiie (9148 RAL B89 BR0IGT: BCPIRTEREAW e B stiF QARSI dnll @ien fsOr
treating a pathology linked to a hyperproliferative disorder in a patient
in need of such treatnent.. 2 1 MAY 2003 53




15. The use according to claim 14, wherein said pathology is rEStenOSft?M Y 900
16. The use according to claim15, wherein said restenosis is at a si A
mechani cal injury to an arterial wall produced by treatnent of an

at her oscl er oY@0¥¥&lon by angi opl asty. 5 17. The use accor FOTEsPR785ai m 14
wherein the pathology Iinked to a hyperprolisferative disorder is a cancer
susceptible to treatnent by inhibition of PDGF tryosi ne kinase. 18. The use
according to claim 17 wherein the cancer is brain cancer, ovarian cancer,

10 col on caBfMRfsed & tRStotoRdptant B2 6@ ldue isymme@aywwmn cK@ﬁﬁﬁogmﬁyf(mW&m or
mal i gnant O{i‘é?ﬁmﬁ)% rov%&eﬂiﬁ..é‘d%s’&m%ﬂ eﬂ%&%&’ﬁ '”9 to claiml for

preparation conpos] t anmmat i n |n a
patient sufferifidh 'i“H’@ g‘F ghfve sd Q&ﬁ Mn 'BB'I )48 dB‘é’PT {S’d gﬂ‘ha‘{ Je’fflmf/\] ) 'h

hydr ophi | i of mpmwbabq;teatcerdﬂw forrsixchogtsnpBernemoy sl Oéme@mi dighlprgmethare (Ax B0 n@ils A
cat het ef5 CQsgdrto &ditrag tha Mesidié. USdnBdntrativn 5PRE sobh@miafiods (280,&o BB hihotidycloR.2a Jrpapound
accordi ng t”Qac&Lt@{ 1%% x]1g 7%%) @ich £ usddGithe &ﬁl}flh\%\@eamtvﬁmonMe@uﬁm&u nd

according to c N
“AS. . Ao Sl Qe ko igprdiies, e s o gerone
| A@ A. Af H, amingpicyslagd2. hijyeptag-2 peeme@"skﬂmée’ﬂb# -amopieyciofg- Rl Ptaf}ﬁ?Si‘“‘A@*Fe AGR. Ay
2. A@ AQN. Affepix@ frokBiopd ftarting\viatédial Al Y. AY{ | UXt wHc
J m~ysnh@"YSU] ca] ca] cRa] caU] ca] cal] ca] cal] ca] ca] ca] cal] ca] caU] ca] ca] ca] cal] c

a] ca] c*a] cg pycaul E%i ﬁﬁf@iﬁ.ﬁ | dihydrochori
4: D kf 7
4 O vaid C&WM%W&] oy SR Sy o o oy

c”U] ca] caU|theeresedyrecd Ebdich eta cfa@]&@]emalﬂ%d]?cﬂ@)] caV] ca] caU] caV] ca] caU] caV] ca]
cal] ca] caV] cal] caV] ca] caU] caV] ca] caU] ca] jy% 4! : 1 111" "1 #: #@F #n#} ###zt nhc] W
Rhc* U] agUl GRYERaESBMEGSBUAMAY &a] calh.gadd ngs\{l.&ﬁl( m&a]&awnga\fl ca] caV] calj caV
] caV] ca] ca] cav] caJ cav] ca] caV]ca] ca cda ’ (4(B(N(P(" (o ++
<-?---].t.w 3/ 0¥t oj e ZU c]ca]ca ¥ "] @/%”‘ mo‘&é ca] cal ca] ca] cal] ca
] ca] ca] ca] ca] calf "c‘lé{]eé‘éf]‘l’}‘&]“?fétﬂ]%%[’]ﬁ@% é‘]"lf!i’]’%] B Feos | jdmingL; 1111
233444889 _;dijtydrochloride by reaction with NaOH and ethyl glyoxalate using the procedure of Intermediate
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acceptable adJuvants or excnpxents The adjuvants comprise, inter alia, diluents, sterile aqueous media

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

10  pills, granules, powders, aqueous 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.

16 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
administration and the provisions to be observed in pharmaceutical practice. For example, excipients
such as lactose, sodium citrate, calcium carbonate, dicalcium phosphate and disintegrating agents such as
starch, alginic acids and certain complex silica gels combined with lubricants such as magnesium

20  stearate, sodium lauryl 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 molecular
weight polyethylene glycols. Various other materials may be present as coatings or to otherwise modify
the physical form of the dosage unit. For instance, tablets, pills, or capsules may be coated with shellac,
sugar or both. When aqueous suspensions are used they may contain emulsifying agents or agents which

25  facilitate suspension. Diluents such as sucrose, ethanol, polyols such as polyethylene glycol, propylene
glycol and glycerol, and chloroform or mixtures thereof may also be used. In addition, the active
compound may be incorporated into sustained-release preparations and formulations.

For oral administration. the active compound may be administered. for example, with an inert
diluent or with an assimilable edible carrier, or it may be enclosed in hard or soft shell gelatin capsules,

30  orit may be compressed into tablets, or it may be incorporated directly with the food of the diet, or may
be incorporated with excipient and used in the form of ingestible tablets, buccal tablets, troches,
capsules, elixirs, suspensions, syrups, wafers, and the like.

For parenteral administration, emulsions, suspensions or solutions of the compounds according
to the invention in vegetable oil, for example sesame oil, groundnut oil or olive oil, or aqueous-organic

35  solutions such as water and propylene glycol, injectable organic esters such as ethyl oleate, as well as
sterile agueous solutions of the pharmaceutically acceptable salts, are used. The injectable forms must
be fluid to the extent that it can be easily syringed, and proper fluidity can be maintained. for example,
by the use of a coating such as lecithin, by the maintenance of the required particle size in the case of
dispersion and by the use of surfactants. Prolonged absorption of the injectable compositions can be

40  brought about by use of agents delaying absorption. for example, aluminum monostearate and gelatin.
The solutions of the salts of the products according to the invention are especially useful for
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10 Sterile injectable solutions are prepared by incorporating the active compound in the required
amount in the appropriate solvent with various of the other ingredients enumerated above, as required,
followed by filtered sterilization. Generally, dispersions are prepared by incorporating the various
sterilized active ingredient into a sterile vehicle which contains the basic dispersion medium and the
required other ingredients from those enumerated above. In the case of sterile powders for the

15 preparation of sterile injectable solutions, the preferred methods of preparation are vacuum drying and
the freeze drying technique which yield a powder of the active ingredient plus any additional desired
ingredient from previously sterile-filtered solution thereof.

Topical administration, gels (water or alcohol based), creams or ointments containing
compounds of the invention may be used. Compounds of the invention may be also incorporated in a gel

20  or matrix base for application in a patch, which would allow a controlled release of compound through
transdermal barrier.

For administration by inhalation, compounds of the invention may be dissolved or suspended in
a suitable carrier for use in a nebulizer or a suspension or solution aerosol, or may be absorbed or
adsorbed onto a suitable solid carrier for use in a dry powder inhaler.

25 Solid compositions for rectal administration include suppositories formulated in accordance with
known methods and containing at least one compound of formula 1.

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

30  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-viny}
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

35  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
polylactide for example, or natural substances, including proteins or polysaccharides. Such
microparticles enable strategic manipulation of variables including total dose of drug and kinetics of its
release. Microparticles can be injected efficiently into the arterial or venous wall through a porous

40  balloon catheter or a balloon over stent, and are retained in the vascular wall and the periadventitial
tissue for at least about two weeks. Formulations and methodologies for local. intravascular site-specific
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available.
In the use of compounds according to the invention for treating pathologies which are linked to
10  hyperproliferative disorders, the compounds according to the invention can be administered in different
ways, For the treatment of restenosis, the compounds of the invention are administered directly to the
blood vessel wall by means of an angioplasty balloon which is coated with a hydrophilic film (for
example a hydrogel) which is saturated with the compound, or by means of any other catheter containing
an infusion chamber for the compound, which can thus be applied in a precise manner to the site to be
15 treated and allow the compound to be liberated locally and efficiently at the location of the cells to be
treated. This method of administration advantageously makes it possible for the compound to contact
quickly the cells in need of treatment.

The treatment method of the invention preferably consists in introducing a compound according
to the invention at the site to be treated. For example, a hydrogel containing composition can be

20  deposited directly onto the surface of the tissue to be treated, for example during a surgical intervention.
Advantageously, the hydrogel is introduced at the desired intravascular site by coating a catheter, for
example a balloon catheter, and delivery to the vascular wall, preferably at the time of angioplasty. Ina
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

25  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 balloons. 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

30  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.

35  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

40  sliding and of site-specificity of the hydrogel. are gained simultaneously.
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e use of”a channel balloon ¢catheter with a poldxamer impregnated with a com d according
1o 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-
10  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

16  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
body weight per day by inhalation, from about 0.01 to 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,

20  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

25  higher or lower dose and may find much weaker maintenance doses adequate. For other patieuts, 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.

30 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 I, such as in the following:

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

35  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
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

40  specific device or as a properly formulated coating on a stent device.
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Polymeric materials suitable for incorporating the compound of the invention include polymers

having relatively low processing temperatures such as polycaprolactone, poly(ethylene-co-vinyl acetate)

5  or poly(vinyl acetate or silicone gum rubber and polymers having similar relatively low processing
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),

10  polyorthoesters, polyiminocarbonates, aliphatic polycarbonates, and polyphosphazenes.

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” means 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

16 aporous network in the polymeric material. The pores left by such porosignes can typically be a large as
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,
although other similar materials which form phase separations from the continuous drug loaded
polymeric matrix and can later be leached out by body fluids can also be suitable for forming pores

20  smaller than one micron. The polymeric material can be applied to the stent while the therapeutic drug
and porosigen material are contained within the polymeric material, to allow the porosigen to be
dissolved or degraded by body fluids when the stent is placed in a blood vessel, or alternatively, the
porosigen can be dissolved and removed from the polymeric material to form pores in the polymeric
material prior to placement of the polymeric material combined with the stent within a blood vessel.

25 If desired, a rate-controlling membrane can also be applied over the drug loaded polymer, to
limit the release rate of the compound of the invention. The rate-controlling membrane can be added by
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

30  rate-controlling membrane typically as large as 10 microns, or as small as 1 micron, for example,
although the pores can also be smaller than 1 micron. The porosigen in the rate-controlling membrane
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

35  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
material has a thickness adequate to provide a controlled release of the compound.

The porous polymeric material may be composed of a polyamide. parylene or a parylene
derivative applied by catalyst-free vapor desposition. "Parylene” refers to a polymer based on p-xylylene

40  and made by vapor phase polymerization as described in U.S. Pat. No. 5,824,049, incorporated herein by

reference.
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10% : & §) -1 m  Other suitable polymer systems include 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. More preferably, the monomer is

10  preferably an addition photopolymerizable polyethylenically unsaturated acrylic or methacrylic acid
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

15  dimethacrylate.

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
amides of (meth)acrylic acid such as N-methylol methacrylamide buty! ether are also suitable, N-vinyl
compounds such as N-vinyl pyrrolidone, vinyl esters of aliphatic monocarboxylic acids such as vinyl

20  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-diglycidy! ether or bisphenol A diglycidy! ether with (meth)acrylic acid. The
characteristics of the photopolymerizable liquid dispersing medium can be modified for the specific
purpose by a suitable selection of monomers or mixtures thereof.

25 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, poly(lactide-
co-glycolide), poly(hydroxybutyrate), poly (hydroxybutyrate-co-valerate), polydioxanone,

30  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.,
PEQ/PLA), polyalkylene oxlates, polyphoosphazenes and biomolecules such as fibrin, fibrinogen,
cellulose, starch. collagen and hyaluronic acid. Also, biostable polymers with a relatively low chronic

35 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,
polyisobutylene and ethylene-alphaolefine copolymers; acrylic polymers and copolymers, viny} 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.

40  polyvinyl ketones, polyvinyl aromatics. such as polystyrene, polyvinyl esters, such as polyvinyl acetate:
copolymers of vinyl monomers with each other and olefins, such as ethylene-methyi methacrylate
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varlous coat on the stent surfaces may be empl llor 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
10 spraying the solution onto the stent or immersing the stent in the solution.

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

15 thrombus formation. Some examples of classes of agents known to be anticoagulant, antiplatelet,
antithrombotic or profibrinolytic agents include any formulation of heparin, low molecular weight
heparins, pentasaccharides, fibrinogen receptor antagonists, thrombin inhibitors, Factor Xa inhibitors, or
Factor VIIa inhibitors.

The compounds of the present invention may be used in combination with any antihypertensive

20  agent or cholesterol or lipid regulating agent in the treatment of restenosis or atherosclerosis concurrently
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 exampies of agents that
are useful in the treatment of elevated cholesterol levels or disregulated lipid levels include compounds

25 known to be HMGCoA reductase inhibitors, compounds of the fibrate class,

The compounds of the present invention may be used in 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

30 Compounds within the scope of the present invention exhibit marked pharmacological activities
according to tests described in the literature which tests results 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.

35 Preparation of Pharmaceutical Compositions and
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
40  scope of the present invention exhibit the modulation and/or inhibition of cell signaling and/or cell

proliferation and/or matrix production and/or chemotaxis and/or cell inflammatory response, and can be
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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.

10
1. PDGF-R Tyrosine Kinase Autophosphorylation ELISA assay
The titled assay is performed as described by Dolle et al. (J. 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.
15
2. Mitogenesis Assay General Procedure
a. Cell Culture

Human aortic smooth muscle cells (passage 4-9) are plated in 96 well plates in a growth
supporting medium at 6000 cells/well and allowed to grow 2-3 days.

20  Atapproximately 85% confluence, cells are growth arrested with serum free media (SFM).

b. Mitogenesis Assay

After 24 hour serum deprivation, 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.

25 After 30 min preincubation with compound, cells are stimulated with PDGF at 10 ng/mL.
Determinations are performed in duplicate with stimulated and unstimulated wells at each compound
concentration,

Four hours later, 1 nCi*H thymidine/well is added.
Cultures are terminated 24 hours after addition of growth factor. Cells are lifted with trypsin and

30  harvested onto a filter mat using an automated cell harvester (Wallac MachII96). The filter mat is
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

35  are grown in Clonetics SmGM 2 SingleQuots (media and cells at passages 4-10 are used. When cells are

80% 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
40  without fetal bovine serum at 30000 cells/50 mL. Cells are incubated with different concentrations of a

compound of formula I (final DMSO concentration = 1 %) for 30 min at 37°C. For chemotaxis studies,
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10  meantSEM from five such experiments.

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
15  and harvested with PBS containing 11.0 mmol EDTA (1 hour at 37°C, and centrifuged at 600g for 10

minutes. The cells are solubilized in | 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, 1 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-
20  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 mmo! Hepes, pH 7.6,
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 0% glycerol). The
EGF receptor is eluted batchwise with HTNG buffer containing 0.5 M N-acetyl-D-glucosamine (200 mL

25  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).

5. Inhibition of EGF-R Autophosphorylation
AA431 cells are grown to confluence on human fibronectin coated tissue culture dishes. After
30  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 MgCl3, | mmo!l EGTA, 10% glycerol, 1% triton X-

100. 1 mmol PMSF, 1 mg/mL aprotinin, I mg/mL leupeptin) and incubating S 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
35  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
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
40 C. Fryling, NCI, NIH), which lack endogenous EGF-receptors, with cDNA constructs of wild-type EGF-
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7. p56™ Tyrosine Kinase Inhibition Activity Measurements

20
p56'* Tyrosine kinase inhibition activity is determined according to a procedure disclosed in
United States Patent No. 5,714,493, incorporated herein by reference.
In the alternative, the tyrosine kinase inhibition activity is determined according to the following

method. A substrate (tyrosine-containing substrate, Biot-(§§ Ala),-Lys-Val-Glu-Lys-lle-Gly-Glu-Gly-

25  Thr-Tyr-Glu-Val-Val-Tyr-Lys-(NH,) recognized by P56"*, | uM) is first phosphorylated in presence or
absence of a given concentration of the test compound, by a given amount of enzyme (enzyme is
produced by expression of P56'* gene in a yeast construct) purified from a cloned yeast (purification of
the enzyme is done by following classical methods) in the presence of ATP (10uM) MgCI2( 2.5mM),
MnCI2 (2.5mM), NaCl (25mM), DTT (0.4mM) in Hepes S0mM, pH 7.5, over 10 min at ambient

30 temperature. The total reaction volume is 50ul, and the reactions are performed in a black 96-well
fluoroplate. The reaction is stopped by addition of 150u1 of stopping buffer (100mM Hepes pH7.5, KF
400mM, EDTA 133 mM. BSA 1g/l.) containing a selected anti tyrosine antibody labeled with the
Europium cryptate (PY20-K) at 0.8pg/m! and allophycocyanine-labelled streptavidin (XL665) at 4ug/ml.
The labeling of Streptavidin and anti-tyrosine antibodies were performed by Cis-Bio International

35  (France). The mixture is counted using a Packard Discovery counter which is able to measure time-
resolved homogeneous fluorescence transfer (excitation at 337 nm, readout at 620 nm and 665 nm). The
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.

40  The ICs, is calculated with 10 concentrations of inhibitor in duplicate using XIfit soft. The reference
compound is staurosporine (Sigina) and it exhibits an 1C,, of 30+ 6 nM (n=20).
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| D'y' s$10v@nmediaghomeped into Betridiging and'lgfstangingfpy @minytes at@ °¢oThe number of cellular
10! 1 Oy' s$10Rks (560 callsyaca ingdsunbaR0 12 days of incubation at 37 °C under 5% CO, atmosphere. Each

drug is tested at 10, 1, 0.1, and 0.01 pg/ml (final concentration in the agar) in duplicate. Results are
16  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

20 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
25  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
30  oressential attributes thereof.



1110, $10900& () -0, $10%&' ()-!1", $10%0/ 0/ & ()-! DO, $10%k+k& ()-!", $109 1 MAY 23
& ()-1DB, $10%/ +/ & () -]} b}, ~#WUAP40 !
NOs$109%5& ()-s)!Y.3"10%EE& () -! NO(s$10965& ()-!1(s$10900& ()-!Y 3"10%& () -
1°,$1099?& ()-) }oP40 ! NOs$109B5& (Y(4809%& ()- 10?/?/ 10?/7?/
10?2/ 2/ ! X00s$MePlmi:g () -s! 00s$10965&' ()-s! S00s$10% : & ()-s (ZVzX6P40 ! ! DOf
$10%& ()- BDf $10%WVE& ()- YW @&f $109%& ()-
% 0S3" 10%>& ()-S3"10%& ()-!(nmlo%& ()-$E} WW6P40 ! 2F"109%& ()-! f
$109& ()- 968 [ fA cgnpo@d of formal@f  $109& ()- 9% DOf $10%{& ()- 98 DOf
$109%&' ()- % P40 | 2F"109%& !; y@10%& f)-,!Z10%& ()-1(10%& ()- 10 10
10! Sf1 7$10%&' () --C7TFzX6P40 | 1S fs$1QIR ()-! XFs$109%& ()-Y -
109 ()-! @y@10%& ()-,! @y@LAUE (LA ! By@LH& ()-,/e; w3040 | ! 10
101\ " fs$109& ()-! fs$109%& ()-! X T FT0YR() -JyK0f s$10%& () -! XOf s$10%&' ()-" @ J
940 ! ! 10
11 S="f @L0%& ()-#!\0f @10%& () - - #! GLOY%&' () - (109%&' () -
10KEWU3940 1 )}
1S f @ o%{&'vg]%k#‘! XOf @109008&' () - #! SOf @109& ()-#'S f @109&' () - #! SOf @10%&
()-#0f@10%: ()-#$(}0aS40 ! F(10%&' () -

Xis L]H or LzZz;

L) is (CR3.Rap); or (CR3.R3p)m-Z3-(CR 3R 30 )n;
L; is (CR3,R;3b)p-Z4-(CR3,R5), OF ethenyl;
ZyisCHorN;

10 Z, is optionally substituted cyclohexyl, optionally substituted norbornyl, or optionally
substituted heferocyclenyl;

Z3 15 O, NRy, S, SO or SO;:
Zsis O, NRy, S, SO, or SO,;
misOorl;

15 nis2or3,andn+m=2or3,

p and q are independently 0, 1,2,3 or4,andp +q=0, 1, 2, 3 or 4 when Z, is a bond, and
p+tq=0,1,2o0r3 when Z, is other than a bond;

ris 2, 3 or 4;

Ria and Ry, are independently optionally substituted alkyl, optionally substituted aryl,

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

25  hydroxy, acyloxy, optionally substituted alkoxy, optionally substituted cycloalkyloxy,
optionally substituted heterocyclyloxy, optionally substituted heterocyclylcarbonyloxy,
optionally substituted aryloxy, optionally substituted heteroaryloxy, cyano, RsR¢N- or
acylR;sN-;

R is hydrogen, optionally substituted alkyl, optionally substituted aryl, optionally

30 substituted heteroaryl, hydroxy, acyloxy, optionally substituted alkoxy, optionally substituted
cycloalkyloxy, optionally substituted heterocyclyloxy, optionally substituted aryloxy,
optionally substituted heteroaryloxy, halo. cyano, RsR¢N- or acylRsN-;

R3a, Rap, Ryr, and Ry, are independently hydrogen or alkyl;
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! $ PY" 109 () - llsl{@%@lO%&' (O)-:11@10%& ()-: Y"'10% ()-!0S$10%& ()--S$10%& ()--|
] >4=0 L, is (CR3,R3p)p-Z4- (CR3 -aRab)q;
|10@/ 109& A )5 Doty lskit 48 ‘lc;n!a ) ¢ borhy1, ¢ 0 QY& () -
 Lo@fge00e{ 1A 108, L MARIRNE i) BSOS ) SR
110! 0$10%115&“‘(t§5d hegrooRlieiyl SZ" 109&' () -9! 1Z10%&' () - (10%& () - 10104X+*"<G=0
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qisQorl;
15 R;. and Ry, 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;
Rjc is hydrogen;
R;-, and Ry, are independently hydrogen; and
20 R, is hydrogen, or
an N-oxide thereof, hydrate thereof, solvate thereof, prodrug thereof, or pharmaceutically

acceptable salt thereof.

3. The compound of claim 1 wherein Z, is CH.
25

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

5. The compound of claim 1, wherein Z, is methylcyclopentyl, methylcyclohexyl,
[2.2.1]bicycloheptanyl, [2.2.2]bicyclooctanyl, cyclopentenyl, cyclohexenyl,
30 [2.2.1]bicycloheptenyl or [2.2.2]bicyclooctenyl.

6. The compound of claim 1 wherein Z, is O.
7. The compound of claim 1 wherein Z, is NR,.

35

8. The compound of claim 1 wherein Z, is S.
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2-cyclohexylamino-6-methoxyquinoxaline;
3-Aminocyclohexyl-6,7-dimethoxy-quinoline;
(6,7-dimethoxy-quinolin-3-yl)-cis-(3-(R)-methyl-cyciohexyl) amine;

2-Cyclohexylamino-6-methoxy-7-broino-quinoxaline hydrochloride;

(6,7-Dimethoxyquinolin-3-yl)-cis/trans-(3-(R)-methyl-cyclohexyl)-amine;

(6,7-Dimethoxyquinolin-3-yl)-trans-(3-(R)-methyl-cyclohexyl)-amine;
(6,7-Dimethoxyquinolin-3-yl)-cis-(3-(R)-methyl-cyclohexyl)-amine;
(6,7-dimethoxy-quinolin-3-yl)- (3-methyl-cyclopentyl) amine;
Cyclohex-3-enyl-(6,7-dimethoxyquinoxalin-2-yl)-amine;
2,7-Bis-cyclobexyloxy-6-methoxy-quinoxaline;
Cyclohexyl-(6,7-dimethoxyquinoxalin-2-ylmethyl)-amine;
(6,7-Dimethoxyquinolin-3-yl)-isobutyl amine;
Cyclohexyl-(6-methoxy-7-morpholin-4-yl-quinoxalin-2-yl)-amine;
(1)-Bicyclo[2.2.1]hept-2-yl-(6,7-dimethoxyquinoxalin-2-yl)-amine;
exo-bicyclo[2.2.1}hept-5-en-2-yl-(6,7-dimethoxyquinoxalin-2-yl)-amine;
Cyclohexyl-(6,8-dimethyl-quinoxalin-2-yl)-amine;
Endo-bicyclo[2.2.1]hept-2-yl-(6,7-dimethoxyquinoxalin-2-yl)-amine:
(6,7-Dimethoxyquinoxalin-2-yl)-(4-methoxy-cyclohexyl)-amine;
Exo-bicyclo[2.2.1]hept-2-yl-(6-methoxyquinoxalin-2-y1)-amine;
exo-2-(Bicyclo[2.2.1]hept-2-yloxy)-6,7-dimethoxyquinoxaline;
(Bicyclo[2.2.2]oct-2-yloxy)-6,7-dimethoxy-quinoxaline;
Endo-2-(bicyclo{2.2.1]hept-2-yloxy)-6,7-dimethoxy-quinoxaline;
exo-2-(Bicyclo[2.2.1]hept-5-en-2-yloxy)-6,7-dimethoxyquinoxaline:
(Bicyclo[2.2.1]hept-5-en-2-yloxy)-6,7-dimethoxyquinoxaline;
2-Cyclohexyloxy-6,7-dimethoxyquinoxaline;
2-cyclopentylthio-6,7-dimethoxy-quinoxaline;
6,7-dimethoxy-2-cyclopentyloxy-quinoxaline;
2-cyclopentylmethyloxy-6,7-dimethoxy-quinoxaline;
6,7-dimethoxy-2-tetrahydropyran-4-oxy-quinoxaline;
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10 Cis-4-(6,7-dimethoxy-quinoxalin-2-ylamino)-cyclohexanecarboxylic acid methyl ester;
Trans-4-(6,7-dimethoxy-quinoxalin-2-ylamino)-cyclohexanecarboxylic acid methyl ester;
(6,7-dimethoxy-quinoxaline-2-yl)-cis/trans-(3-(R)-methylcyclohexyl) amine;
(6,7-dimethoxy-quinoxaline-2-yl) -trans-(3-(R)-methylcyclohexyl) amine;
(6,7-dimethoxy-quinoxaline-2-yh-cis-(3-(R)-methylcyclohexyl) amine; or

15 methyl cis/trans-4-(6,7-Dimethoxyquinoxalin-2-yloxy)-cyclohexanecarboxylate, or
an N-oxide thereof, hydrate thereof, solvate thereof, prodrug thereof, or pharmaceutically

acceptable salt thereof.

10. A pharmaceutical composition comprising the compound of claim 1, or

20  pharmaceutically acceptable salt thereof and a pharmaceutically acceptable carrier.

11. Use of a compound according to claim 1 for preparation of a pharmaceutical

composition for inhibiting PDGF tyrosine kinase activity.

25 12. Use of a compound for preparation of a pharmaceutical composition for inhibiting

Lck tyrosine kinase activity said compound comprising a compound of formula II

R1c
Rip Zy X
~
/J/

R1a N )
wherein
Xis L]H or Lng;

30 L] is (CRSaR3b)r or (CR3aR3b)m'ZS‘(CR3’aR.?'b)n;

L, 15 (CR3.R3p)p-Z4-(CR3:2R3 )4 Or ethenyl;
Z,isCHorN;
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acylRsN-;
20 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, halo, cyano, RsR¢N- or acylRsN-;
Ria, Rap, Ryr, and Ry, are independently hydrogen or alkyl;
25 R, is hydrogen, alkyl or acyl; and
Rs and R are independently hydrogen or alkyl, or Rs and Re taken together with the
nitrogen atom to which Rs and R, are attached form azaheterocyclyl, or
an N-oxide thereof, hydrate thereof, solvate thereof, prodrug thereof, or a

pharmaceutically acceptable salt thereof.

30
13. Use of a compound according to claim 1 for preparation of a pharmaceutical
composition for inhibiting cell proliferation, differentiation, or mediator release in a patient
suffering therefrom.
35 14. Use of a compound according to claim 1 for preparation of a pharmaceutical

composition for treating a pathology linked to a hyperproliferative disorder in a patient in

need of such treatment.



10

15

20

21 MAY 2003

53

15. The use according to claim 14, wherein said pathology is restenosis.

16. The use according to claim 15, wherein said restenosis is at a site of mechanical

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

17. The use according to claim 14 wherein the pathology linked to a hyperproliferative

disorder is a cancer susceptible to treatment by inhibition of PDGF tryosine kinase.

18. The use according to claim 17 wherein the cancer is brain cancer, ovarian cancer,

colon cancer, prostrate cancer, lung cancer, Kaposi's sarcoma or malignant melanoma.

19. Use of a compound according to claim 1 for preparation of a pharmaceutical

composition for treating inflammation in a patient suffering therefrom.

20. An angioplasty bailoon coated with a hydrophilic film saturated with a compound

according to claim 1.

21. A catheter comprising an infusion chamber containing a solution of a compound

according to claim 1.

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



