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Bcr- Abl pronotes proliferation and survival of chronic
nyel ogenous | eukema (CWM.) cells. Inhibition of
Bcr- Abl tyrosine kinase activity or signaling proteins
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oAl B RS SR e PR Rt BBl iftkts o

activation of di stinct SI gnal i ng pat hways is
assoc Eapredsion toh BBc#AbAbI hemeliepeirtiesteen cblithpisintdtes trafsformation

ép€ g ré%l‘?l&/riﬁ l&lk@ﬁ'i%ﬁgﬁc% Vintl%titl%];q géﬁ‘}fﬁg@%& Hoﬂp§g—l’ 3% affectively

ive’stra ar ge
bontrdige GMIL rin dloé odafdnlcc: pbgsofof e -CESFBSG (s heoreumdmub@sqaﬁents

Lol s \ ol
LR i SRR kol oot g acton
pwlesntar ahandeetbateue inot affactpet by $Dir571 hﬂay agale rmadvambed disease.

ﬁﬂ/[ rgmod'e?sibfséﬁrggﬂte%%ﬁaz\g 5%!1&8&1 ﬁp\é ﬁe&%sfiﬁoﬁn resistant patients

ud n %een
demnsstraé@ﬂfm gvexrekprgsdioroni &ber b&baseskbrtdwwlmntdifeilstmct signaling

57 effi
BE L R P R BBl vl 388 knace
antlvity paBeeAblss ian dfec’e\lreestaettegy fan thrhdtangt CMLlaseierMmgemd by the
. dj d NSk V€., . r.
Sl B EharT SRR e TR, LPRBRRSS K Sevusnprgsyes a o
tihdawrstreamf dignaling rormBéraihé - anda@suﬂ:hs agsmotential therapeutic targets
for the treatment of STI-571-resistant disease. Src family kinases including Lyn and
Hck have been implicated in downstream signaling from Ber-Abl.

Although the selective Abl kinase inhibitor STI-571 is efficacious and well
tolerated by most patients in chronic-stage CML, patients in accelerated and blast
crises stages of the disease tend to be less responsive. Consequently, there is a
need for alternative agents that are effective in late-stage disease.
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- 1 -BRIEF SUMVARYOF THE | NVENTI ON n accordance with
the present invention are provi ded conmpoundsof the

watodotdapal fornula: RO R |[\A"X (CH ) wher ePOT/UR2008036722

an integer from1l -3; Xis N, CH provided that when X
is N nis 2or 3 Ris alkyl of 1 to 3 carbon atons;
RLis 2,4-did, 5-Ow; 2,4-diCl; 3,4,5-tri-0Ow; 2-C,
5- Ove; 2-Me, 5-QWe: 2 4-di-M; 2,4-di Me-5-0w,
@B&EFﬁ@M,MAﬁ@lFTHWY%Ng‘W‘W of 1 to 2 carbon atons,
and pharmaceutically acceptable salts thereof. The
conpoungscobdiarichi With five présent impnin ase grdvisledt caagdungs of the
revenhjeﬁg ﬁ inhibiting CM.. n a preferred

ulgfe conpounds are used as part of a
phar maceuti cal conposition. Specific conmpounds of the

i nvention include:
4-1(2, 4- Di chl or o- 5- net hoxyphenyl ) .@m 6- met hoxy-7-[3
- (4- et hyl - HN
piperazinyI)propoxy]-S-gy'noline arQﬁpitrile;
4-1(2,4-Dichl oro-5-neth 0]-7-[3-(4-ethyl -
1- pi perazi nyl) propoxy] - 6- _
met hoxy- 3- qui nol i necar borPtriTe;N- 2

-4-1(2,4-D chIo 0-5- ﬁ§t phenyl ) am no] - 6- net hoxy- 7- [
2- (4- et hyl - % ¥

piperazinyl)ethoxy] 3-qui nol i necarbonitrile;
hpte:4- Di chl or o- 5- met hoxyphenyl ) ami no] - 7- [ 2- (4- et hyl -
1- pi per azi nyl ) et hoxy] - 6-

= phki necarbonitrile,;
F%Egﬁe%rgﬂﬁ) orcb) 5- met hoxyphenyl ) am no] - 6- net hoxy- 7-[ (

1-meth peridi n- 4-
5 e b pyidscdh e e SN A o1 e

R is alkyl of 1 to 3 carbon atoms;

R is 2,4-diCl, 5-OMe; 2,4-diCl; 3,4,5-tri-OMe; 2-Cl, 5-OMe; 2-Me, 5-OMe; 2,4-di-Me;
2,4-diMe-5-OMe, 2,4-diCl, 5-OFEt ;

R?is alkyl of 1 to 2 carbon atoms, and pharmaceutically acceptable salts thereof.

The compounds of this invention may be used for treating, preventing, or inhibiting
CML. In a preferred embodiment the compounds are used as part of a

pharmaceutical composition.
Specific compounds of the invention include:

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-methoxy-7-[3-(4-methyl-1-

piperazinyl)propoxy]-3-quinolinecarbonitrile;

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-7-[3-(4-ethyl-1 -piperazinyl)propoxyl-6-
methoxy-3-quinolinecarbonitrile;
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4-[(2, 4- D chl or o- 5- met hoxyphenyl ) am no] - 6- met hoxy-7-[ 2
- (1- met hyl pi peri di n- 4-
w@ Qosisay] - 3- qui nol i necarbonitril e; PCT/US2004/036722
4-[(2, 4- Di chl or o- 5- net hoxyphenyl ) am no] - 6- met hoxy-7-[ 3
- (1- net hyl pi peri di n- 4-
yI)propoxy]qU|noI|ne 3-carbonitrile;

‘é.[(%dﬁ chﬁb{ﬂ- —lﬁlgqrﬂ?@&g?eryﬁ nﬁ/r%?%anet%oxy-ﬂ?g-(4zr'n[eﬁ1§7l'-‘?-t hyl pi p

pBEREMYNsthee/-BREIBliceTaRsoNitilet | e;
4-1 (2, 4- D chl or o- 5- met hoxyphenyl ) am no] - 6- et hoxy-7-[ 3-

y'ﬁ)zrzfék‘%t?ﬁg eﬁ@?ﬁYRéef}yl)ggwboégl s (4-|eéhyl -1-piperazinyl)ethoxy]-6-
thelHo2y4-duiisdihesapbdnitriet hoxyphenyl ) ani no] - 6- et hoxy- 7-[ (1
- met hyl pi peri di n- 4-

e D A Boh B R B BB Db 7 ety g .
¥methbyy]i8-qenclinecarbenitrile;
yl ) propoxy] qui nol i ne-3-carbonitrile;

% i{%(é Phc)r)P' Fgﬁ?-g-r%tgoﬁljaﬁ_gﬁﬁ)%ﬁ%ﬁ)ﬂ -%r-‘%lem%-?-‘fi—( ‘ﬁh\%ﬁWéﬂZﬁr{-@-‘
yl)étpon@emmnmrbcmﬂri@e carbonitrile;
4-1 (2, 4- D chl or o- 5- met hoxyphenyl ) am no] - 6- et hoxy-7-[ 2-
g@bﬂ%lor#) erp hox paanwa]mln%l -8-metho y—7 [3-(1 Ime’rhylplperldln-zl-

raziny Carbonitri
4L@@90M®1Mlh&ﬁ€ﬁ85bomtlhoxyphenyl ) ani no] - 6- gt hoxy- 7-[ 2-
(1- et hyl pi pe pdin-4-

Yll %%%%rg%' LAGhb hénﬂ)%fnﬁﬁﬁﬁ [(‘lJeﬁwlplp eridin- —ylgmethoxy -6-

| 'or o- enyl ) am no]j - 6- hoxy-7-[3
mm’hcpwqprpphnp.s -carbonitrile;
pi per azi nyl ) propoxy] - 3- qui nol i necarbonitriie; - 3

4 éﬁg)lé’m b-%'%e{heﬁ?b%b( %a%h@]% e@nﬁ&ﬁﬂpmm%tr[y(ﬂpdr@imt p
qui nol i necar boni tril
Gl)nwphwlqulvoimeﬁmbwgntﬁ peri di n-4-yl) nmet hoxy] - 4 [ (3,4,
- trinmethoxyphenyl)am no] qui noli ne-3-carbonitrile;

= 4 4TS0S ﬁeﬁ%&*ﬂéﬁ?mﬁbﬁ@-@h@@ 7@(1%&%9@@701&\(41 e

'pi peridin-4- yl'qui nol 1 ne-3-carbonitrile;
yl ymethoxy]quinoline- 3-carbonltnle

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-[3-(4-ethylpiperazin-1-
yl)propoxy]quinoline-3-carbonitrile;

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-[3-(1-methylpiperidin-4-
yl)propoxy]quinoline-3-carbonitrile;

4-{(2,4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-[2-(4-methyl-1-
piperazinyl)ethoxy]quinoline-3-carbonitrile;

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-[2-(1-methylpiperidin-4-
yl)ethoxy]jquinoline-3-carbonitrile;

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-methoxy-7-[3-(4-propyl-1-
piperazinyl)propoxyl-3-quinolinecarbonitrile;

-3-
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6- met hoxy- 4-[ (5- net hoxy- 2- met hyl phenyl )am no] - 7-[ (1-ne
t hyl pi peri di n-4- yl)net hoxy] qui noli ne-3-carbonitrile;
wd2006246693li et hyl phenyl ) am no] - 6- net hoxy- 7- [ ( 1reBUkK300p36722
peri di n-4- yl)nethoxy] qui noline-3-carbonitrile;
6- met hoxy- 4-[ (5- net hoxy- 2, 4- di net hyl phenyl ) am no] - 7-[ (
1- nnet hyl pi peri di n- 4-
nmet hoxy] qui nol i ne-3-carbonitrile; .
A M A T R i
quiRdliRgtarbesitilgi n- 4-
yl ) met hoxy] qui nol i ne-3-carbonitrile; and

har,mac | cal,™ accept able salt.s reof . The
&H]thj%[t(tgﬁ&%'%erﬂ 'E'éf,éwgﬁﬁoéy]édf'@g’g " forth to aid in
wmethiotgpissrgnainmg]opdnolihe 3icaenttilen, and are not

i ntended, and should not be construed, to limt in any

YRreultio ereniea i efioly 5 Gr@o Mokt "
vipeathobgfopénaline43-ddneonitriiesent i nventi on are provi ded
conpounds of the structural fornmula : - 4 -R O R N"X

s TR SR AR pR ey Rkt
yipn&hoadduomoliae@rearbditriles 2, 4-di Cl, 5-Owve; 2,4-di
3,4,5-tri-Owe; 2-CI, 5-Owe; 2-Me, 5-0we; 2,4-di-M;

. . i kyl of 1 to
SRRy dmfor femoty FumeffontgbrBd 2 212
yljreetboty]auihaing dhgeolendsileof t his i nvention may be used

for treating, preventing, or inhibiting CM.. n a
SRR S SRRl isin AHEROHARAMORY (1 URERy BibeRhl4- Of

ylymethoxylquinoline-3-carbonitrile;

4-[(2,4-dichloro-5-ethoxyphenyl)amino]-6-methoxy-7-[(1-methylpiperidin-4-
yhmethoxy]quinoline-3-carbonitrile;

and pharmaceutically acceptable salts thereof.

The following experimental details are set forth to aid in an understanding of
the invention, and are not intended, and should not be construed, to limit in any way
the invention set forth in the claims that follow thereafter.

DETAILED DESCRIPTION OF THE INVENTION

In accordance with the present invention are provided compounds of the
structural formula I:
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phar maceuti cal conposition. Pharmaceutically
acceptable salts are those derived from such organic

wan@siom@pgani ¢ aci ds as: acetic, lactic, carborgi/U§2004/036722

citric, cinnamc, tartaric, succinic, fumaric, maleic,
mal oni ¢, mandelic, malic, oxalic, propionic,

hydr ochl ori c, hydrobrom c, phosphoric, nitric,

sul furic, glycolic, pyruvic, nethangsulfonic,

et hanesul foni c, tol uenesul fonic, icyl i c, benzoic,
and simlarly known acceptable he term "al kyl "
refers to the radical ofzsatur d al i phati c groups,

i ncl udi ng strai ght-chai®® ' ¥ ' pbranched- chain
al kyl groups, cycl oal kyl c) groups, al kyl
substituted cycl oal kyl gr@ups, 3 cycl oal kyl
substituted al k I,@Thupsl n a preferred enbodi nent, a
strai ght chain Npr gfické&nchay n al kyl has 3 or f ever
carbon atons in |t ackbone. - 5 -The conpounds may
Wheeimovi ded orally, by intral esional, intraperitoneal,
i ntranmuscul ar or intravenous injection; infusion;

| i pos - ted delivery; topical, nasal, anal
05%%%@&%95 g*?%gual uretheral, transdernal
intrathecal, ocular or otic dellvery. n order to

Xbs Hi 6Hcpmi0@de?miyvh'en Yoisdinds B@rBhe conpound of this
invention it is preferred that a conpound of the

' | rmof a unit dose. Suitable unit
Fﬂgsm&%ﬁﬂgb%CQnghﬁ?§%1ets capsul es and pomders |n
sachets or vials. Such unit dose forns ma

R i8R.0-AiCli 5-Qde 46iCIa3.4SiFiMe HE1. haMen Mﬁ’l%ﬂMﬁna 4-di-Me;
Bredif g_afpb)(nef bQmyiél 5eoEP0 ng. n anot her embodi ment the .
uhit dosage forns contain 50 to 150 ng of a compound

of, the present invention. The conpounds of the present
Aiacalkyl 6h 1 &xd caR oA GiamS. @nd PharmscsHiiGally sawt%%%ﬁgtfrr gereof.

may be adm nistered from1l to 6 tinmes a day, nore

usual e fdoiPolindi® oft this NREnfordday J&eised ff@ﬁtreatﬁrgalﬁsm!ﬁehtmg, or
will be known to one of skill in the art; it wll

inbitiingealent Inup sretered reateribrent fie compoNifs. aferrésesfas part of a
shidadeltiddn8orApbsitigii! d routinely perform enpirical
activity tests to determ ne the bioactivity of the

conpound i n bioassays and thus deter
e Pharmaceutically acceptagle salts are t %osergerrveg\'h from such organic and

inorganic acids as: acetic, lactic, carboxylic, citric, cinnamic, tartaric, succinic,
fumaric, maleic, malonic, mandelic, malic, oxalic, propionic, hydrochloric,
hydrobromic, phosphoric, nitric, sulfuric, glycolic, pyruvic, methanesulfonic,
ethanesulfonic, toluenesulfonic, salicylic, benzoic, and similarly known acceptable

acids.

The term “alkyl” refers to the radical of saturated aliphatic groups, including
straight-chain alkyl groups, branched-chain alkyl groups, cycloalkyl (alicyclic) groups,
alkyl substituted cycloalkyl groups, and cycloalkyl substituted alkyl groups. In a
preferred embodiment, a straight chain or branched chain alkyl has 3 or fewer carbon

atoms in its backbone.
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dosage to adm ni ster. The conpounds of the invention
may be fornmul ated with conventional excipients, such

wW@3008/08d6bs er, a disintegrating agent, a bi nder PCHUS2004/036722

| ubricant, a flavoring agent, a color additive, or a
carrier. The carrier may be for exanple a diluent, an
aerosol, a topical carrier, an aqueous solution, a
nonaqueous sol ution or a sol i d ca rier

oy BES OOMPHERS Greva P GIPHPEL AN Wa WSS R R apertonel,

INBPARIEEDET SMAPARASES jdoibnOhfusion; ﬁﬁ@@ﬁ%ﬂrﬁedlated dellvery, topical,
phar maceutical  accepted carrjers, such

Datetcrath ¥aditate SQIPGLRloNTSIARER AR SRTTAL, QheBAERnaciar o ofio

E%LVF? gﬂ’ord@t‘[Gtﬁ)btaﬁ’r&Br&isﬁég}%y Wﬁr@vi@lﬁhg&ﬁe ebmpB@icEsf this mventlon it
i or a tri cerj de” emul S|on vari o

iferretergd dbaim %om@%ﬁé%féhe iowsticn 16 dbiher e R 3 éﬁ%sﬂleﬂs@s Suitable

WA Bodt RMhs %lﬁé%&l&tsoéaﬂsgl%%ﬁh|p&5wd§t$ﬁh SO BAGEIs. Such unit

woul d be provided to a subject del i ver

dpse Er@stmanFetainsionm 6%1|3|09 mg &éﬁ‘ %%Fﬁ"?‘é‘f"s&ctaﬁt"&‘f%t'on and

S?‘é?élﬂbl?rﬂo% §w§ho@$ngft m&:{bthénérﬂﬂaod&wﬂrthe GBIt Hesayet BIPRS contain
clay, gelatin earic acid, talc, Q[Eablefats
a

5@ t9i 159, MguAsa AMRAUPE Af sthe Trieseash davent i@ oata EPmpRidg of the

Bﬁ%@nit IﬁVé?ﬁOﬁ ehe st ednitasieduraly. tdieh @@ﬁipb@lﬁhé‘mbiﬂ pél a@ininistered
del |veré for exanple, phosphate buffere cga a‘ll ne %!'“

&om Hind s @ dayr mom H%éw!v] 568 bo $JELE R BVd e\/‘?ﬂﬁsﬁ“‘é?n ount

W-'ﬂgﬁé R vEh {Pérfe ofcsmﬁﬁﬁhe 88l v A, al§b 323 erap@rweaf s merfaryn of the
be used for topical deliver

CREPPYR eﬁ)pe|qﬁ\§31§||l{tln dhe ﬁﬁy:ogé ragqlq%p gﬁlggl %?ylw tests to

SietdralPletndi didmliSy oP RS B6MBdUNGER, bl§z§§sﬁ?$ lah@ethss determine what
enul sifiers, adjuvants and/or carriers useful in

@Pé@%rﬁdm'ﬂﬁf evention of neoplasm Such conpositions
are liquids or lyophilized or otherw se dried

f or nul gid @BmMpansks rdﬁ'tHQemV’éHtlUﬁnméy abe \ferudatsd bwitd eonventional
content (for exang acet a

DI SUST RS AR NS CTRoL o PR A NG & fBvoring

%?;bﬁﬁ lancdi®t SHRNENbr alBeddp! IT0R dPristunbpeeJor dﬁirﬁmlg%mment an
exanpl e, TV\EEN 20, TWEEN 80, PLURONI C F68

SReras0b 5 Fupjoal GaITaD: i AOHEOUR,BPE PoPORBEAAPHS Soiubn 81 a soli

GVieR! Othe diRliorehby bene peilyier op b)tootﬂpé$te OXA damies ir( fhiy invention
exanpl e ascorbic¢c acid, sodi um net a@ul fate

W@@@PW?V@@’ of dhe skandare PhamansHialy a%@ﬂ')ffh carriers, such as

phosphate buffered saline solution, acetate buffered saline solution, water, emulsions
such as an oil/water emulsion or a triglyceride emulsion, various types of wetting

agents, tablets, coated tablets and capsules.

When provided orally or topically, such compounds would be provided io a
subject by delivery in different carriers. Typically, such carriers contain excipients
such as starch, milk, sugar, certain types of clay, gelatin, stearic acid, talc, vegetable
fats or oils, gums, or glycols. The specific carrier would need to be selected based
upon the desired method of delivery, for example, phosphate buffered saline (PBS)
could be used for intravenous or systemic delivery and vegetable fats, creams,
salves, ointments or gels may be used for topical delivery.
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al cohol, parabens), bul king substances or tonicity
nodi fiers (for exanple, lactose, nmannitol), coval ent

watdaoisent of pol ymers such as pol yet hyl ene gPgTOB2004/036722

conpl exation with netal ions, or incorporation of the
conmpound into or onto particulate preparations of

hydrogel s or |iposones, m cro-enul sions, m ﬁel I ets

unilamel lar or nultjlanellar vesicles, erythrocyte

ghost gﬁ’%@@ﬁﬂ%b?famesPrese%thma@mﬂ%smvd@% dgjiyered together with
|3tﬁthh|en@meh1lgg pRiXgRIaBdds, YolbRize®O lekRildifidry, adld@id bh¥or carriers

tLH i n wvorelease and rate of in vivo clearance
ofbef

dn @ﬁ%ﬂﬁooroqremggftqe@ﬁlas%eSg%p@@p@wtlons are liquids or
dmmﬂi&edldlnathée dﬁé‘tﬁﬁ&n%t'bh@ dPayBbieat ADEhs rtﬁr@aq'i%hs buffer

f bIe of treating o
Koo Stz cfisaint, aoiates BHPBHIAIS).cRH e lqnceatemath, additves
i sucBnasd atbumsys loe g&étanﬁf ReVeRE ApkdrpHbR 18 SRS edét@@ents (for

R, R EENCAS DR RS A PaB b et ckaty), solublzing
cayepms (foi @Rémpl@?'dl&@@rcﬂ Obﬁlyétﬂylb@@ dlibe?dl?%ﬁﬂ-é%ldén%egﬂ' Sxample

exa waxes res

ﬂ%%ﬁ'?ﬁ T ’f%’f’i“HbP"e W.’fa@é Pée%h%t\faﬁ&!‘obﬁxftm@ea thireerosainbenzy!
fabdeohok adsbens), ARAKINE sibuR4rRRE Wri tenisiuP aloaliess (O example lactose,
treat.i vent | i nhibiting CM.. The prese

.rH%WPF ’onccg’ﬁg he?ﬁiﬁ%&ﬁnﬁleg T PR Breht re@amqﬁsgetMnei nglycol,
roompiescatiovhivatih mﬁmfloﬁgs oﬁdﬁbd‘rbéﬁaﬁéﬁ g ihe Eﬁﬁpblﬂfoe%tsdor onto

e unt of a conpound
;ﬂ?ﬁ gegalﬂrﬁﬁ%{ﬁt'% %3 Sidi"?ﬂ% SOt I'RDSPm?éntm'éW emwiéloms aicelles,
darnel It t i eg?]!% PShePibMstd, S
N lzd dromaltipmidliantvesiclek, \éﬁ}ftb/roélﬁ@t 89 diX ster o Isé Such

%ﬁ dm n&lﬁ"@h%’:‘j‘%‘ﬁ tE"terHeBFY%‘%ossgﬂgf plEbifity) stabjiity, rate of in vivo

Nallaasearaedtaté af InyieS cfl@a?rtahé@,eofaﬁ@ Bohpour’ cﬁfrboﬁfﬂi‘aglﬂén The c‘;qouce of
sufflc ent {qo cur i orate synptons of

C?WSO%' R é’?%‘? Hut%e 'Q?éaaélche@i@ap%vp@ﬁlésathehcompound
capdbla at ireingiot Predbiig @Ws used to treat CM.
Sug%t]b corrpoungﬂs |bncl ude but are not limted to GLEEVEC,

t oxi c agents,

0
237“12 ,(’-)\I)%; {cgﬁpﬂwd\aﬁhe Béﬁpwamgﬁ m%llﬁergg locally via a capsule
treat iallaws @ easthined esléascost the bbrﬁpéliﬁdbveﬂ_ﬁ%eﬁ%@fié‘rﬁg S @htrolled or
omre
tsnétgunecrf Qés'eogomv}lneors%oﬁs n%? de ormulatlon(lﬁ Ilpgphlllc depots (for example,

fatty acids, waxes, oils).

The present invention further provides a compound of the invention for use as
an active therapeutic substance for treating, preventing, or inhibiting CML.

The present invention further provides a method of treating CML in humans,
which comprises administering to the infected individual an effective amount of a
compound or a pharmaceutical composition of the invention. The dose provided to a
patient will vary depending upon what is being administered, the purpose of the
administration, the manner of administration, and the like. A “therapeutically effective
amount” is an amount sufficient to cure or ameliorate symptoms of CML.
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avai | abl e starting materials (b) known starting
materi al s which can be prepared as described in

WO 2aosoatens e procedures or (c) new i nternedi at eBCT/US2004/036722

described in the schemes and experinmental procedures
herei n. Conmpounds included in this invention can be
prepared according to the synthesis routes dlsclosed
in US pat ent

6, 002, 008, 6, 780, 996
pr ocedi® é%mﬁ?‘é‘q%é?g &5 Mmayces Bg’f vefechalgye PEfrb?%HQ'Bat'O” with other

EEASS U8 Sust So Pedah TVIE $mchac@ﬁbmme iBEpd® DUt ate nbb limited to
t he reagents, and rmterlhgl,s e ed and rﬁwta

@hEEVEQnsf YRR bei Y%t £ IC+ PESVMiVrder t@%lalagyno)ﬂ-

818tRoRfgeldapdmiyein bh @erbiativel theregf or wospahhiesi s that the
various functionalities present on the nol ecul e must

e o8k it 35 FOGBF bl SRSy commersi

5UAABle SAGhG enArid (6) ecfowngst@mng: Peatarls d&ﬁnhma&cbe prepared as

tﬁ%ct'lht@d 3} S"feygwgagﬂ%{a{i%%g of k‘/F) g% arrﬂi%ﬂ’tg? %tgtggggc?nbséé in {hedschemes

éhﬂ)ékpértﬁﬁﬁmﬁ pescedesSiensini MEpriuRLs aicmd@ayn ltéis invention can be
i nconpati b cerfai.n reactjo
SrRCRGeBrne o e SUorS SR HCOBET M HetBient G003L08, and

apaarggetsacﬁ pRotRdBies lare Herieby interpardted Bp eafériencs were run
under inert at m)spheres V\/nere approprl ate. The

prepagation of conmpoun a_hav egn,re

PP hERh e ots: BMERG o POVEN BpPtogfaib B HESRHILRH ana

Flagarials 4fplBRa5and® 0ithble Bmsmbetrbnsfomwahbln blhg adffectetl. It is
hel | i.

8 00

e §OS wh Mden SRTed D e; a5 5o, g, s i varous
finctibnalités aresend .onMeitk rﬂﬂemle rzﬁﬂst ﬂ)59&>r(32ﬁ)@14) wlttartUeYcihemlcal
et SPorBeS SRR b SR, B RS, ho o
BRAothg gfdups and\lfpfthér:c‘momobhdl’mcmmn befreddily adpareni foebbserskllled
conj unct th the whi ch

KrBet gstioponePRireBea8Hs SpeRiG e & BECTRHES ol may

évﬁd%rhpm;ble with- dd@fﬁERké&cﬁonANBnMEﬂ'rhﬂODS?esSmﬂnom magiment to given
gggsa’}i){dents mﬂgo%ne?p%léll?en? 90' gﬁé gkllledai he aﬁsﬁgac(n%ﬁéq \(/:v%ref r%rnr%tdgr inert

atmospheres where appropriate.

The preparation of compounds of Formula | have been reported in the
Iiferature, [Boschelli, D. H., et. al., J. Med. Chem., 44, 3965 (2001)], Boschelli, D. H.,
et al., J Med. Chem., 44, 822 (2001), Boschelli, D. H., et al., Bioorg. Med. Chem.
Lett., 13, 3797 (2003), Boschelli, D. H., et.al., J. Med. Chem., 47, 1599 (2004), and
Ye, F. et. al.,221th National Meeting of the American Chemical Society, San Diego,
California (April, 2001)].

This invention will be more fully described in conjunction with the following
specific examples which are not to be construed as limiting the scope of this

invention.
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Ki nase Buffer: 50 MHepes pH 7.5 1 MgCl2 t 20 ug/m
BSA 0.001%Brij-35 (Prepare 2X ki nase buffer for

waeeovzemiecence: 100rM Hepes, 20vM My 2, add fr eBOT/US2004/036722

40ug/ M BSA and 0.002% Brij) Quench Buffer (to be
added straight, 1:1, to reaction mx) 50 mM Hepes pH
7 5 60 nmM EDTA 20 ug/m BSA Lance Detection Buffer and

ate bl ock He H 7.5 20 ug/m BSA Add
'%T E%M\L@.?’&v%ﬁmﬁ@ggr Ki ﬁesé Prer) (1nM ugnd

APC-streptavidin (Perkin- Elnmer) (4ug/m) for

$Q%iHaserksbay, Weinoperedius solution-basdcratdal QQahoet forbddh |
r xn/ 50ul quench for 20Qul final). 5X ATP = 50QuMin

'\évater Rinse 96 well plate,with 20Qul PBS.

87BuiRlt e 96 wel | black plate with 200ul of 50 mM
Hepes pH 7.5 with 20 ug/m BSA for 10 m nutes (Il ance
BemdtHepes piif7fer). - 9 -2. Kinase reaction takes place
in a total volume of 5CQul kinase buffer in the 96 well

g(%ai\g bi oti nyl ated substrate peptide at a final
it Mg ion of 2uM and src from Panvera at 5ng per

5Qul reaction. The reaction is initiated by addition
20 ug/ouBSAX ATP (final concentration = 10QuM and
carried out for 50 mn @37 C. (per rxn: 25ul 2x

kbbrssaduller. 10ul water, 5ul diluted

(Prepare 2X kinase buffer for convenience:

100mM Hepes, 20mM MgCI2, add fresh 40ug/mi BSA and 0.002% Bri))
Quench Buifer (to be added straight, 1:1, to reaction mix)

50 mM Hepes pH 7.5

60 mM EDTA

20 ug/ml BSA

Lance Detection Buiffer and plate blocker:

50 mM Hepes pH 7.5

20 ug/ml BSA

Add EU-antibody PT66 (Perkin-Elmer) (1nM) and APC-streptavidin (Perkin-
Elmer) (4ug/ml) for 100ul/well just prior to using (add 100ul to 50ul rxn/50ul quench
for 200ul final). 5X ATP = 500uM in water.

1. Rinse 96 well plate with 200ul PBS. Preincubate 96 well biack plate with
200ul of 50 mM Hepes pH 7.5 with 20 ug/ml BSA for 10 minutes (lance
detection buffer).
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conmpound- 10%DMSQ’ 10mM Hepes). 3. To stop ki nase
reacti on add 5Qul of Quench buffer and shake for 30s.

wd 2008ad66080ul of Lance detection buffer contai ni POI/ERR004/036722

anti body and APC-strep. Add EU antibody PT66 (1nM and
APC-streptavadin (4ug/m) for 100ul/well just prior to
using (add OQulto 5Qul rxn/50ul quench for 20Qul

fi nal I ncubate for 1h @roomtenp in the dark. Read
F# at e)mgﬁﬁ?gfeﬁﬁ‘é?rbiagﬂ%ialaee A deiabydume of 50! kinrsevigufienin the 96

Vi ct orweliShisteKUBa DRtiAGIERY dubSikdib tp‘ébﬁd@ét fiffal (oBﬁEérltr%& O of 2uM,

purlfled en prep aration purc ased from Uy pstate

Bi ot e&ﬂqﬁrﬁé%& Paﬂ‘z‘ﬁf% abiopgirgr SR repgtians e k&aﬁ;a@‘e is initiated by

act i vidaditah@f a0al 55 RUPI findintoRbéremtibafies 10615}\@) nd 14 carried out for
Boehri nger Mann ej m Tyrosi ne Ki nase Assay Kit

Di agna$t M @ Bseb, (PSR H%e?Uh 7y kingsan baﬁ%rddﬁubwga,r Slediluted

pept i d@rﬁ;féuh@m%mné’dnbﬁm Bepsgd for the assay.
Horseradl sh Per oxi dase (HRP)-conjugated

ti- sed to detect phosphoryl ated
bt 1 0 PR RgEES egPiansaic ool Gusnen ok arsnekeiie: 505

Five microliter aliquots of each conpound prepared
f4.esh Ad tdmn bf n@nc@f détb@oamr asrRainmgeEy %tl@ocﬁ/oidthP@ -strep.

Thi rCyRE] e astBod PTER S RusAPEorrapiayegbres e 100uwel

Src, hudtfosior m@.r@e(aad deduh &V 5me naRsoUNyaékunTHIATuKif)e
added to the conpound wel I's and i ncubated at 30 for 10

m nut %Sﬁfbf%\/f 8£%m0%§ daﬁ{%qa@igbllafeoHsm% the standard

si.taacde pd)tdmplardmetWallad)\ﬁctbﬂ mcroliters of ATP (500//M),
i ncubated at 30 C for 1 hour, and stopped by addition
I |ters of 0.5M EDTA. The reaction m xture
Qgr?ﬁﬂ}af%%s oysphoryl ated peptide is then transferred to
a streptavidin-coated mcrotiter plate and allowed to
bi nd flaribikos m>fn@Ir@s(pattﬂabomdfmemzymeaprépamohI pl.lrrchased from

40 BB uF) GGty A it n

SpPA i fednatn tThe Bothiirger ndarrdietd Tyrdding héingadeatAgséyorkit (Roche
%’?%rn)gﬁ'és Btalggln ééﬁt%@ﬁé cﬁi WI’[?:I 0802a uebs!,’[rsél’tea %gbtpde contsaqulng Tyr15 is
used for the assay. Horseradish Peroxidase (HRP)-conjugated anti-phosphotyrosine
is used to detect phosphorylated peptide via a color reaction.

Reaction conditions: Five microliter aliquots of each compound prepared
fresh at the time of the assay are added as a solution in 10mM HEPES pH 7.5, 10%
DMSO to the reaction well. Thirty-five microliters of reaction mix containing Src,
buffer and peptide/bovine serum albumin mix are added to the compound wells and
incubated at 30°C for 10 minutes (reaction buffer: 50mM TrisHCI pH 7.5, 10mM
MgClp, 0.1mM EGTA, 0.5mM NazVO,). The reaction is started by addition of 10
microliters of ATP (500uM), incubated at 30°C for 1 hour, and stopped by addition of
20 microliters of 0.5M EDTA. The reaction mixture with the phosphorylated peptide is
then transferred to a streptavidin-coated microtiter plate and allowed to bind for 20
minutes. Unbound peptide and reaction mixture is decanted and the plate is washed

-10 -
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PBS six times. Substrate is added and absorbance at
405 n is neasured. Alternatively, the assay perforned

we@s®snideat | y as descri bed except a Del fia fornmtT/US2004/036722

(Perkin-Elnmer) is used and Europi um conj ugat ed
phosphot yrosi ne anti body was used instead of
HRP- conj ugat ed phosphotyrosi ne anti body, Pierce

BB e RS Pl VSR B e

inoghaacd Wmmhﬂbéte cﬂdtwrtglte fﬁwr,apématjqeddntﬁnt Reqiate is\againweashed with
noni t or e, extent of reac , [ V] '

HEaReHh SR Pro i Ebleafee ALl MY Fgsureo.

formula: (1 - Abs/Abs(max)) x 100 = % nhi bi tion.

Wher eAlarhativelye tteo nssayt pertdroed estentially ae stesarjeatt exnept a Delfia

B el SR T B DB BB ooy
wale usey mstéadroéi HfRIPlobhjugated ihns@®tyrosing iantibodlylo Regen8opayblock
tion- L K] : ' Y
385 0 DA e A Dt o o
whese rddauti!'?]mam::] enm?)d?fbérajgmg) tn Eum;;(n@mmﬂmresmmb e!vaskxgﬂeddotmonitor
ept | osphoryl ate [ [
Wefrgﬁ?reg‘f oty nzl at ed sﬁbst ?at Iengzgt : 3e!1easur =

Bi ot i n- NH- KEEEAI YAAPFAKKK- COOH ( Synpep) Ki nase Buffer:
50 m Reipdity ipHisTerfninad Mg¥e inhBdiongasricaBgiateddbpahesformula: (1 -

oA T R AP ol AT 0581 o

areD 02 BnilEs3corCaeinationBulfitle gives 5b% abibiion) prarehesletermined. As

SOOI 2 58 bt BReMdt ol PAIKERER P,
pl ate bl ocker: 50 nmM Hepes pH 7.5; 20 ng/m BSA
Det ecHoomogkheausAsalitinndyasapPCAll ddinrast assayt adbb kingse eactiviy was

. 0 : g
B Hp APl R 190 LpbOR IR eRRE s a conr-
acceptor complex bound to peptide phosphorylated by the kinase is measured in
solution.

3

Biotinylated substrate peptide: Biotin-NH-KEEEAIYAAPFAKKK-COOH
(Synpep)

Kinase Buffer: 50 mM Hepes pH 7.5; 10 mM MgCly; 20 ug/ml BSA; 0.001%
Brij-35; prepared as a 2x concentrate for convenience: 100mM Hepes, 20mM MgCis,
add fresh 40 ug/mi BSA and 0.002% Brij-35

Quench Buffer to be added in equal proportions to the reaction mix: 50 mM
Hepes pH 7.5; 60 mM EDTA; 20 ug/ml BSA

\
Lance Detection Buffer and plate blocker: 50 mM Hepes pH 7.5; 20 ug/mi

BSA

Detection Mix: Antibody-APC reagent in Lance buffer to be added in equal
proportions to the rxn mix/quench mix. Add 100 pl/well Lance detection buffer

-11 -
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- 11 -containing Eu-antibody PT66 (Perkin El ner,
AD0068: 1 nMfinal concentration in Lance detection

whedosetgeomnd Streptavi din Surelight-APC ( Per ki PCEUREN4/036722

CR130-100; 4 yg/nmL final concentration in Lance

-detection buffer). 5X ATP = 500 min water Mthod:

Rinse 96 well plate with 200 m\ PBS. |ncubate 96 vvéll

SRt B aboRt ERohiBelin Eronaibdiosh T2 fel gproentiaton i

Lisamce dettctiart bmﬁerbmfof snrepft@mdumsuﬂé@ﬁt-A@C (ReA@BEIMR 2RI 80L100; 4
vol une of. 5 L ki nase

b‘plﬁ2 '?1 51?] ng?(%gt nela?@ﬁe\ﬂ@fq cligsy gléf%b wel | plate.

Substrate pepti de is present at a final concentration

diX AT 508ndM o-vwdokr f r om Panvera (c- Abl P3049) is

included at 2.5 ng per 50 niL reaction (per rxn: 25 nL
Metkodtase buffer, nlL water, 5 nmL dil uted

conmpound- 10%OM5Q 10 M Hepes, 7.5). The reaction is

ihi ti dRivsk B§ watl dildte ovitha20010l IHBSS IXculhie 96 wedlblack plate (Thermo

& o7 CAgvhy MigroR b bl LR GR? HicPHECR: igzoB) Nitn 200
ki nasailrdfdaencedetedionAitfePfontt0 edinddes.ecti on M x. 5.

Incubate for 30 mn @roomtenp in the dark. Measure
| um nescence at 665 n on the Wallac Victor. ANALYSI S

@& RENihASS: regetionhddnisistsodf & total volume of 50 uL kinase buffer/reaction in

/ contro -Bk 100 The LSW
o o SRaTy G BE K, 5 N By ccTueTe e podER [ Pusedt e a finl
cal culcaheert@ion maﬂm dndl e‘—ABrTﬁtdm/ Pe(nllerta (CXAHI Fki@ﬂgﬁh 5 included at
Hyper

%#IC |‘r:1£¢ I|_t on curve, to
t r ansfor REFERAT BL eastian (Rt @‘”a?%”h@édf'”laé? bpﬁ%r, 10 HL water 5uL
Meas urdiiord icombodiid- 1R DRIBISAD nM $HRBBS, I fM7.85. aeheaction is initiated

by addition of 10 uL 5 X ATP (final concentration 1 X = 100 uM) and
continued for 30 min @ 27° C.

3. Add 50 pL of Quench buffer to stop the kinase reaction.

4. Add 100 pL of Detection Mix.

5. Incubate for 30 min @ room temp in the dark. Measure luminescence at 665
nm on the Wallac Victor.

ANALYSIS OF RESULTS: % Inhibition = (Cpm(sample)-Bkg)/(Cpm(control)
—Bkg)) X 100

The LSW data analysis plug-in for Excel (Model 63) is
used to calculate IC50 values (y = Bmax / (1 + (x /
1C50)) Hyperbolic inhibition curve, Bmax to 0 (IC50).

These transformed Rat2 fibroblasts are used for the measurement of src
dependent suspension growth.

-12 -
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- 12 -Utra-low cluster plates (Corning Costar, Acton,
MA) are seeded with 10,000 cells per well on day .

wa\bdaosommbs vel y, U tra-low cluster plates (CostBeT/B82044/036722

treated with Sigmacote (Sigma, St. Louis, MJ, rinsed
with 70% et hanol, after drying in the hood, are seeded
with 5000 cells. Conpound is added in serial two- fold
diluti E{s fro 10 m.cronolar to 0.009 m cronol ar

day 2 Y& RS0 Ustes plates (Goroing GestavafpiepnMAlRse seedgd il 10,000
aselle pyer well BAGAY I Altémaf\felwfwthé[mast@ mes (@o%i@@ 3474) treated

|iters alread on an
a‘%@bgmetq g‘%%t%f Ln@“%etMQ@d inggd Wﬁﬁe7 Or/e§thaf19' éﬁ%" drying in the
&itﬁddy 2l s8sdddolit 8800 Bels. eCempBurlCisl &ddaarifl defigrr @lolfeld dilutions
follows: % inhibition =

0
R raeroma s 180 B0k, EoramOR oty 2eRb M TSy Fesgent (Promega,

biadikon, xWAP% abhié@romath 68X1@(ﬁ|rﬁbﬂowér§@f|M1ﬂgmtﬁnV\ﬂb(e+ 100
determnegb .t he Cec;l Iter-d o(t (Promega) . nmeth

|°r%'F%Eé’ Malreaqyadhihecsalls é@&'é £ aPRAPaRes is 'H%‘i‘?é'é?d at 490
VW&, W?Uéﬁﬂtste@ed&gélﬂi)zéé!t%s} 1‘dé(IdV?§. o M%ﬁélg aﬁﬂbL-o;EbF Bl’fo;mﬁéilon (micromolar
reagen s added ). nstead o reagen W
| i as iollaws s nhihon & 0 RSB DN/ RSS9 nm no cmpd
Sémrbraa@h@)rﬁﬁQ)%l br obl ast Prol i feration Assay. Rat 2
fibroblasts stably transformed wth a plasmd

t nt rolle Src/ HU ¢
et orhistRely (s B uckel: yeare SRt Isdopy WiFrRITer-Glo™
C(PEraeg@sNeti®df OAll PrScedttadnivag: &l’éﬁtléﬁl 8@<fﬁb|§i that cell _number was
tr ra ene from i s
(gt 40 salsifiel PRY (it 553 o8 gl gt TS
aaeag@ﬁplwlm ﬁJh’mMS@bn@’bﬂatBemédidoutreat ed with T4 DNA
pol ymerase, and cloned into the Rl site of pTRE

B s e e 0o R Rb i Braliedicn i Bey oot on

was created by replacing the Bgl 2- Xbal fragnent
encodilﬁ@t2t Fileroblastso stablyt erran‘isfbaheck Wil earplasenidceastgainthg a CMV

h,t B ba t t
b e PRLGEN AR Mo Ml B biGic comain o
chuomen ofSrdgerenasfolves: was anplified froma breast cDNA
library (InVitrogen) using the

Cloning and plasmid constructions: the Prague C v-Src gene from pSrcHis
(Wendler and Boschelli, Oncogene 4: 231-236; 1989) was excised with Ncol and
BamHl, treated with T4 DNA polymerase, and cloned into the RI site of pTRE
(Clontech) that had been rendered flush by treatment with T4 DNA polymerase. The
PRC v-Srci:hu c-Src fusion was created by replacing the Bgl2-Xbal fragment
encoding the carboxyl terminal ~ 250 amino acids of v-Src with the Bgl2-Xbal
fragment containing the v-Src::huc-Src fusion fragment (below). A partial clone of
human c-Src was amplified from a breast cDNA library (InVitrogen) using the

oligonucleotide pair 5-
CGCCTGGCCAACGTCTGCCCCACGTCCAAGCCGCAGACTCAGGGCCTG-3
(SEQ. ID NO: 1) and 5-

CCAACACACAAGCAGGGAGCAGCTGGGCCTGCAGGTACTCGAAGGTGGGC-3’
(SEQ. ID NO: 2) and cloned into pCRScript (Stratagene). The catalytic domain of

-13-
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ol i gonucl eoti de pair 5'-
CGCCTGGCCAACGT CTGCCCCACGT CCAAGCCGCAGACTCAGEECCTG S

W@ 3Q04dINO. 1) and 5' - PCT/US2004/036722

CCAACACACAAGCAGGGAGCAGCT GGECCTGCAGGTACTCGAAGGTGEEE- S
(SEQ D NO 2) and cloned into pCRScript (Stratagene).
The catal ytic domain of - 13 -human c-Src in this

cl one was anp|ified th th ol i J i, d

urghie e Banisaeone e ATRIEN I EoR ega Gites SHERS v-oro

P%B’F(?éﬁled@ @g%rrm{a@m -BAenchdlidé 42 amthumin) @Std declddiidad 1551 to
v-Src an

B BIReORAEAS dn Y Y eatiany ean s SHES: phfie vipre seauences
werd T néd Sby GIGRCT @Emsércc,ﬁmm;rﬁe\c- 8 (@BMenD 5-

I
(3§§@81(I25€TN@C¢J% @é&gﬁgTﬁ%@%ﬁpﬁgﬁ?nmer 31)) to 5-

GG CTEEEES-S') (BEEQID DG (ZER base pair 3’ v-src

ACEHE I GETCREATEATI(
TR GrOMR G ISR BEEE T BESAPTHIREABES. 1Dy 5 (resicues
I}@gg ggsxR{ esi dtje$n 769-1 7srErom v- sSIGRATG Wi t h Xbal 5-
an co restricti
T e S B Rr RER ATRAGRY) s LB o
g@gpgﬁé ?ﬁég-wgflﬁ@ng l‘*fdﬁ@ TG with &bt Shd EdofiaestrietBncsites added
ra nt an t I f

fRrismsrt AB- P%ékﬂ?ésd var@rg Ye'fe Uﬁ‘ﬁg tg: 05 PRra B 'radn?e% PCR
faﬁﬁ:lhf?d“ansﬁ QRY Redién §al|h@GWSYCVIhIJrﬂ@1 c-Bé ﬁjsicmaftéigmafnttanéameeé’ and 3
an in-frame v ncSr enefu

fragmguis QVQQLIﬁ'eE!f\?“\m glec 5 gﬁrl]ﬁ'rﬁﬂ t&arbs t?ch IO% from
HIUB Bk @I Ridis. S ITHEs ﬂﬁdtld?ﬁ&r—éam‘s dirumifnameSr Srct:burgsi 5-St gene

v-Src). This gene fusi th .
e fmnersid Fradeor2Ehel Y 80 STRCRRR e g-SB o 1 amino
1&aife $lde@ndonsi7of Ihumiaa 'e-$rd 3¢ A5 6 of eSrd)u This genSrfasion fragment
cat al yt| c domain flan

@@P%@yﬂ e1GEF bﬁmbﬁermgpron%%gtq? ?llaq IV%'S %rc}qrrlz]adn gag 2SHg-ca’raIytlc

Hohfaim@iakert iRe& tocihd Mimihe-drgsianalytio aigmai flamdt bye the v-Src
en i neered Xbal site a of the

xyldening! T@ﬂcﬁé@t?rﬁliyg?@h‘f”%gg@r%tﬁt té‘? ﬁ@d of the fusion
ff#élg‘mén?@ﬁ&l ne/ oRgifecrad Al EiteSaCiHeuBiand gfane fagment were used to

excise fragment for creation of the full-length v-Src::human c-Src fusion gene as
described above. The integrity of the constructs was confirmed by DNA sequencing.
Similar methods were used to clone this gene into other expression plasmids such as

pIRES (Clontech) for use in these studies.

Abl kinase assay.

Bacterially expressed Abl kinase was obtained from New England Biolabs.
Kinase assays were performed in a DELFIA solid phase europium-based detection
assay format (Perkin-Elmer). The peptide was as described in Dorsey et al. (46).
Biotinylated peptide (2 uM) was bound to streptavidin coated microtitration plates
(Perkin Elmer CC11-205) for 1.5 hour in 1 micrograms/mi ovalbumin in Phospate
Buffered Saline (PBS). The plates were washed for 1 hour with PBS/0.1% Tween

80, followed by a PBS wash. The kinase reaction was incubated for 1 hour at 30°C.

-14 -
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descri bed above. The integrity of the constructs was
confirmed by DNA sequencing. Simlar nethods were used

WO 2006l0dse3 t hi s gene i nto ot her expression pl asPeTESENQIB6722
as p RES (O ontech) for use in these studies. Abl
ki nase assay. Bacterially expressed Abl kinase was
obt ai ned from New Engl and Bi ol abs. Ki nase assays were
g@{fo rrez in.a DELFIA solid phase europi um based

| stoese A ity NEE REQSOLPwRR imixed With PO mMWelriseheh B Fuas0 mM

MoCE I WELTA 1oy ST, o2 mik KRlvobiiel bSE! £thu HEPES (pH

pe t|d é rri\/t1 was bound’'to streptavidin coa
) cst 2OV aud/wh opalauein. (ﬁ@ekiaac@nmaas@l@gp@b@)thfﬁmTA.e& a final

ks t ffere
SEtaifinind SO Y Tha P U AR FRRR GG e
HBsykin E%erw@ﬁ rmph igcbby exedding wasPBBasawhredlite bickgesmd. The
d h o -.14 - Abl .
{85 Ny BR i el Bbala OlleoRby i ey PBhan Emer
THD4pIcANd PELFEA Enbansdumadit spluion (RerkiGTEmet 044D & cording to
aﬁr@é\éu!ﬂ@ré/p%] 6 PNRO, 1 nM HEPES (pH 7) and 200 nyg/m

e reacti on was stopped with EDTA at a ,
f| nal concentration of 50 nM The DELFI A wash protocol
Rejeradnationtsy antreralifaiaivesctiviyrof CompRriNTsET il-Yepwsient cells
nodi fied by extending wash tinmes to reduce background.

The 1 eagbition of"@%bﬁ@é}:i %/ﬁq)réﬁ\ﬂf rlatuﬁv hﬁpfk%%c)ﬂfg)cted with Abl-

phosphot yrosi ne anti'b Per El mer
DELFI mlt_fmdﬁw@m@ﬁtwrg@ wigte @r@womdktreat@ a® degqribad f@3he Src

accor Gellgssay. WWBQ&R%@&S SRECIobhdl bRt for the > cell type that

Det erm nati on of anti - iferative activit
conporfisTiisr Gip (Pigsinsa é’ﬁﬁ L@@qﬂ te rrmnltornmlajivem@ﬂ nofnber. In

v- Abl yeigRassant ré’e(g{(@n't Bk 3kbPYs r&¥mmertRldl lgrnfg@frﬁgnjﬁﬁéjcéurer

wi th Abl nuri'ne ema virus were grown
as des@filyaigeseance masspeastied) OnaﬁsW@ﬂaC Yctor pisde taagigent s
were identical except for the cell type that

Gl | - Thiisti on%ﬁCMErc%TTB%)eréﬁﬁrﬁ YR 2R d R LRl Qg@ tAdrb¥A in

cell nunber. this case, the reagent was use

r econiindid @4%)/‘“?14@%9!?'9@?@{@& wiihd10% nfet@ls eah (@rumsand
meas uihiafimetwitfbbafg/Ml §EREMRIAL Beli€ MR plated at 1000-2000

cells per well on Day 0. On Day 1, compound was added such that the
final DMSO concentration was no greater than 0.1%. On Day 4, Cell-
Titer Glo was added according to manufacturer specifications and

luminescence was determined on a Wallac Victor plate reader.
Results of these experiments are presented in Tables 1, 2 and 3 below.

Example 1 4-[(2,4-Dichloro-5-methoxyphenyl)amino]-8-methoxy-7-[3-(4-methyl-1-
piperazinyl)propoxy]-3-quinolinecarbonitrile

mp 116-120°C; MS (ES) m/z 530.2, 532.2 (M+1);

Example 2 4-[(2,4-Dichloro-5-methoxyphenyl)amino]-7-[3-(4-ethyl-1-
piperazinyl)propoxy]-6-methoxy-3-quinolinecarbonitrile;

-15 -
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B. Inhibition of CM cell proliferation. KU312 and
K562 cells were grown in RPML1640 nedi um suppl enent ed

wowaok/044895 f et al cal f serum and gl utam ne w t h BOT/D§Z004/036722

gentamicin. Cells were plated at 1000-2000 cel ls per
well on Day 0. On Day , conpound was added such that
the final DMSO concentration was no greater than 0.1%

r was added according to
m?@%&%‘?ﬂé@.%é&ﬁ Sord8- 4+ nescence was
determned on a Wallac Victor plate reader. Results of .
tEhespleeX pe M-BAMHDictadre-Fmes Ry @nyIfarTia bl @ fethoky FI@-(4-methyl-1-

3’F[e(riz'w%xﬁﬁ‘g’g}'o?f8“'§°l%€ﬂ@99'ﬁﬂ%nyl ) ani no] - 6- met hoxy- 7-[ 3
-(4-nmethyl-1 -

pnp @822, ME @) xyk 536 Qubtad (Metar bonitrile p 116-120
C, M5 (ES) mz 530.2, 532.2 (M+1l); Exanple 2

AllExLaFn%ieA'ZI D (irtl é)!l %l&l%téj e M%dep%ngll?ammgj]? Fg £4 et“nflli 1Gt hyl -

wineEsazinil)ethodyir® peihoky-S-gqutdinagariSerduilencl | necar bonitrile
. - 15 -p 102-104 C, M5 (ES) m z 544.3, 546.4 (M1):

W?@ ?O% MS QES én/Z S?RoXyp%ﬁ‘éWﬂ)am noj - 6- met hoxy-7-[ 2
-(4-methyl -1 -
pﬁxpmgg?zfp ny W& #dlighlerg-Eguiethokypheow)dnaino]t6-imethepxpy-[(1-

ACAR: b i ARV

D020, JUS 8K (MHhet Aalysis g GO bOrBHLD) Dalod: C,
8. 2H0M; 8.35; ¢ 1066, Fomha € 25628 1 6. 237R; fo 1) Example

[(2,4-Di chl oro-5-nmet hoxyphenyl ) am no] - 6- met hoxy- 7-[ (
f_xampie 6  4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-methoxy-7-[2-(1-

| nol i necarbonitrile
g %&89%@{ hf%)@fhﬂx% §&ﬁﬁ&%§érb§m%&al ysis for CHC N

H 5.39; N, 10.86, Found:
ap 3%3 19 °C+M3551§319 W+H)o, Aralysispnheszg512N:0; - 1.0 H;0, Caled: C,

"2623[5(32H,45.@'7ﬂ@,| .50, FollRE© 6% 1Y b)s7TNN ) 38~ met hoxy- 7-[ 2

Iplperldln 4-y| ) et hoxy] -3-qui nal i necarbonitrile
\1; 2,4-Dichloro-5-methoxyphenyl)amino]-6-methoxy-7-[3-(1-

methylplpendln-4-yl)propoxy]qumolme-B—carbomtrlIe
MP. 144-145°C; Mass spec. 529.2 (ES +);

Example 8  4-[(2,4-Dichloro-5-methoxyphenyl)amino]-7-[(1-ethylpiperidin-4-
yl)methoxy]-6-methoxyquinoline-3-carbonitrile

MP 192-195°C; Mass spec. 515.2 (ES +);

Example 9 4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-[3-(4-
methylpiperazin-1-yl)propoxy]quinoline-3-carbonitrile
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np 190-191 C, Ms 515.19 (MtH)+, Analysis for CH C N

O- .0HOQO Calcd: C 58.53; H 5.67; N, 10.50, Found:
W@20058468% H, 5.57; N, 10.34 Exanple 7 PCT/US2004/036722

4-[(2, 4- Di chl or o- 5- net hoxyphenyl ) am no] - 6- met hoxy-7-[ 3

(1 -

met hyl pi peri di n-4-yl ) propoxy] qui nol i ne-3-carbonitrile

- +C S 529. 2. (ES #); l e

A 037 G PR BB By 5 St T PCh - Bh: it

e1d.40); i, 4-84; N, 12.61, Found: C, 58.31; H, 5.71; N, 12.43;

yl ) met hoxy] - 6- net hoxyqui nol i ne-3-carbonitrile M

BRI g e et e ey oo st easie7- 3.

(methylpiperidin-4-yl)methoxy]quinoline-3-carbonitrile
met hyl pi per azi n-1-yl ) propoxy] qui nol i ne-3-carbonitrile

. - 1,38C, 2. H) -, alysi s far .
e eeB g IR AT Bl MBS, |90 6608k o
FauffdH, 6,7458, 80.36,HouBd7X, 57.65; H,B.483 N, E@ABpI e 10

4-1 (2, 4- D chl or o- 5- met hoxyphenyl ) am no] ~6- et hoxy-7-[ (1

E |

methy | pj pert 0 4237 PirelRERARIS A TREL SR EHPH 1 e
rﬁﬁhm;ze@8'6(1-ylmmslqmnpmwearbmwugs| s for CHCO NO
- 1.4 H 0Cal cd: C, 5776 H, 5.74; N, 10.36, Found: C,

) 657—1@%) 65 |\ﬁ§55§'@ rﬁﬁ?ég’ :

l9(2 | or o- m Xy phen h?cﬁ?Hr?%?zl\éGOét hE)QyH’*Q [C§|Cd' C,
H 620 N 11.96, Found C, 57.44; H 6.24; N, 11.79;

ethylplpera2|n 1-yl) propoxy] qui nol i ne- 3- carbonitrile

0
wakgie 400 1 Yoo ke A o 70,
Sﬁe'fmdplpﬁrldlgdrzlj)prqnoxy q@inolnesdrpansonitrile mp 148-151°C
4-[(2, 4- D chl or o- 5- met hoxyphenyl ) am no] - 6- et hoxy- 7-[ 3-

(Ms 543.2 ( M+H)+ AnaIyS|s for CzgH3,CloN,O3 — 1.8 H,0, Caled: C, 58.3 39; H, 6.23;
%'Bl p| erid XI %wr o'glox qui'nol i ne-3-carbonitri

ﬁg q\/§§§3402( jal ysis for CHC N O -

.8 HQO “Cal cd: C, 5839 H 6.23; N, 9.73, Found: C,

5Bxeﬂ=5)ple Hi3 51»[]%254 -D¥hidte BéietréRPHeA l)amlno]]6 ethox¥17)£2 n}e%hyl -1-

4- Di chl or o- 5- net hoxyphenyl ) am no
(pglesi%qm ethpxylquinoline-3- carbom?nle y

pi per azi nyl ) et hoxy] qui nol i ne-3-carbonitrile
mp 141-143°C, MS 530.2 (M+H)+, Analysis for CsHz9ClNsO3, Calcd: C, 58.87: H,

5.51; N, 13.20, Found: C, 58.48; H, 5.45; N, 12.95;

Example 14  4-[(2,4-Dichloro-5-methoxyphenyl)amino}-6-ethoxy-7-[2-(1-
methylpiperidin-4-yl)ethoxy]quinoline-3-carbonitrile

mp 174-176°C, MS 529.1 (M+H)+, Analysis for Co;Hg,CIaN4O5, Caled: C, 61.25; H,
5.71; N, 10.58, Found: C, 61.40; H, 5.84; N, 10.35;

Example 15 4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-methoxy-7-[3-(4-propyl-1-
piperazinyl)propoxy]-3-quinolinecarbonitrile

mp 97-101°C; MS (ES) m/z 558.2, 560.2 (M+1);

-17 -
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np 141-143 C, M5 530.2 (M+H)+, Analysis for CHC N O
Calcd: C, 58.87; H 5.51 ;: N, 13.20, Found: C

W(’SSOOSB%GBB 5.45; N, 12.95; Exanple PCT/US2004/036722

4-[(2, 4- Di chl or o- 5- net hoxyphenyl ) am no] - 6- et hoxy- 7-[ 2-
(1 -
nethylplperldln 4-yl) et hoxy] qui nol i ne- 3- carbonltrlle

b :Jrgg%-%ﬁf%%?%p%wggm'”ﬁﬁnﬂﬁ%@(yﬁ r Hgt#sdpupendmo 4-

MWMJOM-S-ﬁlu&étindHarbbaitraé; Exanpl e
4-1 (2, 4- Di chI or o- 5- met hoxyphenyl ) am no] - 6- net hoxy-7-[ 3

- (4.
pnl(]%é%a'% ny )psfé?)%g)(ﬁsé qui nol i necarbonitrile nmp 97-1
C, M5 (ES) mz 558.2, 560.2 (Mtl) ; - 17 -Exanple

ZEX{a(TIpIeHm cﬁam@ﬂmphé‘rwI-maimylpcﬂendm%ylhneﬁheﬁw@( [(3,46t hyl pi

355 BlBtoniie TRyAg s Spdipp o om e P
6- met hoxy- 7- [ (1- met hyl pi peri di n-4-yl ) met hoxy] - 4- (3, 4,

gnp p24576% HEMG AéHyH) cattultd e TBA455efoBnd 40800811 | e np
>245C, HRMS (M+H) + cal cul at ed 493. 24455, found

"éféﬁ?oro B metonyphanylaminel-& el metpfgericin-
rmtb@kyﬂwmplma%qaymthlexy] qui nol i ne- 3-car bon| trile
np 106- 108 C, MS 467.2 (ES+): Exanple
Gnm@éwesyocwé@eﬁf ﬁ% 2-met hyl phenyl ) ani no] - 7- [ (1-
y

met hyl pi peri di n-4 thoxy]qU|noI|ne 3-carbonitrile

?) >250C, NB 445. 2]% nmpl e 20

xampley 19 r@e@ﬁ&hpﬁhé @rmaﬂ?m%? n@athaéwmpammpt Td(tet hyl pi
Wthﬂplbeﬁ@nwﬁé %hrqgngjcgﬁ)oﬁwgr bonitrile nmp 90-1
C, M6 429. 2 anpl e

inp >§gbgéywé 4{4(55 met hoxy 2, 4 d| met hyl phenyl ) am no] - 7-[ (
met hyl pi peri di n- 4 yI)nethoxy]qU|noI|ne-3-carbon|trlle
Example 20  4-[(2,4-dimethylphenyl)amino]-6-methoxy-7-[(1-methylpiperidin-4-
yl)methoxy]quinoline-3-carbonitrile

mp 190-191°C, MS 429.2 (ES-);

Example 21 6-methoxy-4-[(5-methoxy-2,4-dimethylphenyl)amino}-7-[(1-
methylpiperidin-4-yl)methoxy]quinoline-3-carbonitrile

mp 160-162°C, MS 461.3 (ES+);

Example 22 4-[(2,4-dichloro-5-ethoxyphenyl)amino]-6-methoxy-7-[(1-
methylpiperidin-4-yl)methoxy]quinoline-3-carbonitrile

-18 -



np 160-162 C MS 461.3 (ESt+); Exanple 22
4-1 (2, 4-di chl or o- 5- et hoxyphenyl ) am no] - 6- net hoxy-7-[ (1
WO 2005/046693 PCT/US2004/036722

met hyl pi peri di n- 4-yl ) net hoxy] qui nol i ne-3-carbonitrile

- 18 -Table 1 c-Abl v-Abl cells K562 KU812 Enzyne ex
ICMICnMICnNnMICnNM1 1.1 (n=2) 76 (n=6) 20 (n=19)

5.0 (n=12) 3 not tested 440 4% Qn =2) not tested 5 2.9
(n=2) 617 39 (n=3) 13.4 (n=3§°812. 9" (n=2) 458 41 14.0

7 0.8 (n=2) 185 18 (n 4) 5.8 (n=2) 16 16.0 17 12.0 18

3.5 19 8.3 20 19 -Table 2 Tested in the
Src enzyne é Yrng%e"i 15 ELI'&®% or mat, EXH§Res
20- 25 LA t EXANPLE Src enzyne 1 C nM Src cells

IC nM 1. 2|C3596M2 0. 771Ck3Am3 4.0 380,,4nB- 6 600 |Cy nv

1 1.1 (n=2) 76 (n=6) 20 (n=19) 5.0 (n=12)
3 not tested 440 48 (n=2) not tested
5 2.9 (n=2) 617 39 (n=8) 13.4 (n=4)
6 2.9 (n=2) 458 41 14.0

7 0.8 (n=2) 185 18 (n=4) 5.8 (n=2)
16 16.0

17 12.0

18 3.5

19 8.3

20 38.0

21 8.3

-19 -



52.0320 6 1.9 210 7 1.4 100 8 2.1 170 9 1.2 86 10

2.1 176 11 0.85 160 12 1.4 96 13 1.5 146 14 1.9 267 15
wQ 20050609316 6.6 1400 - 20 -17 8.3 1600 18 12 2BOT/1S2084/036722

390 20 63 25000 21 13 510 22 230 Conmpounds of formula

("the conmpounds"), originally identified as a Src

i nhibitor, are shown here to be a potent

antiproliferative and pr oaplc%btI o&i c agent agai nst CML

cells in culture. The apopto 't activity of the

conmpounds against CML cells in culture is mrrored by

i Testedcini thiet §rci enzymeoassgri Beami@hd IxEh Gt A farmakSB2amples 20-25

t ess in ntide mce when the conpounds are

a%%?@@%d p.o. orice a day. The Abl-inhibitory

activity of the conpounds is likely a najor

cant ri bBKAMPLE t he ant iSyec ehiyines s uld acl i vi Sic als tGenM
campounds agai nst CM cells. Tyrosine phosphoryl ation
ofBer=Abtys—etnimated—at—qoncent ratipns—of +iq<30
cqnpounds great er ‘

2 0.77 130

3 4.0 380

4 3.6 600

5 2.0 320

6 1.9 210

7 1.4 100

8 2.1 170

9 1.2 86

10 2.1 176

11 0.85 160

12 1.4 96

13 15 146

14 1.9 267

15 1.1 160

16 6.6 1400
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than 100 nm which al one should be sufficient to

inhibit the prolifer

wdeorosAidevsiependent myel oi d cel | s.
xenografts were exam ned on days |,

ation and survi val
Nude m

22, 36,

of

ce W pPOT/KSBR4/036722
and 43.

Data is presented as a ratio of animals |acking

detectable tunors relative to the nunber
K562 tumprs—inbedded in Matri

of aninals
gpl wer e

per \
stlaged in Hude nice
The conpound of exalr

faTaVETa)
I7 el

until tufets reache
Iple 1 was admi ni ste

H 200- 3006¢th8.
ed p.o. in 0.4

% et hocel {®. 5% Twesq
dgys (8 mice/ group).
of

o

N at /5 M@ Kg once

clloses of anple 1
Vehicle 0/6 150 ng/k

grafts receiving-)
for 5 dayzf' Day Dose
g 8/8 8/8 8/88/81

- 21 -Table 3 Tunot

nnnr
A2

A day Torlo3p
-free survival
ari ous- oral

11 22 369%3
DO ny/ kg 8/8

7118 718 7/% 75 ny/ k(¢

| 778 6/8gy8 6/8 50

ng/ Kg 5908/ 8

4/|18 4/8 - 22 -WHAT $ CLAIMED S 1. A nethod of

pr eventino—or—inhibi +| ng CML r\nrmrn S ng pt ovidi ng
t her apeut |u%1ally ef fective arml:?ht of a carrpound <§f1 t he
fgrmula wherein: n ijs an integer from1;3; X is N, CH,

priovi ded t2mt when X is N, noge 2 or 3;|Ris alky of 1
td 3 carbon atons; Rl is 2,4-diCl, 5-Ow; 2,4-didC;
345 tri oM 2 G-l 5-OMbr 2-Me 5-OVei 12 A.di-Ner

Compounds of formula | (“the compounds”), originally identified as a Src
inhibitor, are shown here to be a potent antiproliferative and proapoptotic agent
against CML cells in culture. The apoptotic activity of the compounds against CML
cells in culture is mirrored by its activity in vivo against CML xenografts. K562 tumors
regress in nude mice when the compounds are administered p.o. once a day. The
Abl-inhibitory activity of the compounds is likely a major contributor to the
antiproliferative activity of the compounds against CML cells. Tyrosiné
phosphorylation of Ber-Abl is eliminated at concentrations of the compounds greater
than 100 nm, which alone should be sufficient to inhibit the proliferation and survival

of Ber-Abl-dependent myeloid cells.

Nude mice with K562 xenografts were examined on days 11, 22, 36, and 43.
Data is presented as a ratio of animals lacking detectable tumors relative to the
number of animals per group. K562 tumors imbedded in Matrigel were staged in
nude mice until tumors reached 200-300 mm?®. The compound of example 1 was
administered p.o. in 0.4 % methocel/0.5% Tween at 75 mg/kg once a day for 5 days
(8 mice/group).
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2,4-di Me-5-0Owe, 2,4-diCl, 5-O&t ; R2is alkyl of 1to
2 carbon atons, and pharnmaceutical® acceptable salts
WO b@seede93 2. The net hod of claim 1l wherein t hePCDURmONBE6722
is of the formula: R N X- (CH) wherein: nis an
integer from2-3; - 23 -Xis N, CH provided that when
Xis N nis 2or 3; Ris alkyl of 1 to 3 carbon
atons; Rl is 2,4-diCl, 5-0w; 2 4 dicCl; 3,4,5-tri-0Ow;
2-Cl, 5-Ove; 2-Me, 5-Ove; 2)aPlgi% Me; 2, 4-di Me-5- Ove,
2,4-diCl, 5-Cet ; R is alkyl of 1to 2 car bon at ons,
a‘ﬁmim@#faafdmmwhn oahlice ARk Q@Gﬁbleﬁ»‘nogﬁiﬂhsre&élﬁh@‘ifano@s oﬂﬁ%oses of
rret ho im1l wherein the conmpound is t he
YRO' NRNX- (CH) Xis N CHn is 3;

R2 and R are nethyl; and pharmaceutically acceptable

alts thereof. 4. The nethod obagclaim 1 wherern RZTsS

thyl. 5. The rrethod of claim1l wherein Xis N 6.

ha et had m3+—wherein—X4s-CH—-7Z - The net had

:ﬁ cI55% 1 vvherel r]”the can‘pouﬁa i s:4-[(2, 30D chI or o- 33
t hoxypheny| ) am no] - 6- net hoxy- 7-[ 3-|( 4- et hyl - 1-|pi pera

zi nyVéhpelepoxy] - 3- omui nol | necarbonitriilTe. . The nethod
of claim1 wherein the cpnpound is:
150 mg/kg 8/8 8/8 8/8 8/8
100 mg/kg 8/8 7/8 7/8 7/8
75 mg/kg 7/8 6/8 6/8 6/8
50 mg/kg 6/8 5/8 4/8 4/8

-2 .



4-[(2, 4- D chl oro- 5- met hoxyphenyl ) am no] - 7- [ 3- (4- et hyl -
1- pi perazi nyl ) propoxy] - 6-

WOoOrRa00X6698- qui nol i necarbonitrile; - 24 PCT/US2004/036722

10

15

-4-[ (2, 4- D chl or o- 5- met hoxyphenyl ) am no] - 6- net hoxy- 7- [
2-(4-nmet hyl -1-
pi per azi nyl ) et hoxy] - 3-qui nol i necarbonitril e;

-1 (2,4-Di chl or o- 5- met hoxyphenyl ) am no] - 7-[ 2- (4- et hyl -
1@%%% oxy] - 6-

met hoxy- 3- qui nol i necarbonitrile;

4.[ (2, A- Bietiddor 6F- prarinbeyy ehenlibitiagi ©ML- Gedmirizingy - prdviding a
- met hyl pi peri di n-4-

VSRR RS Stieciye ABIoPRRS & oBRoLpH pLthe formula

4-[(2, 4- D chl or o- 5- met hoxyphenyl ) am no] - 6- met hoxy-7-[ 2

- (1- net hyl pi peri di n- 4- =

yl ) et hoxy] - 3- qui nol i necarbonitril e; R

4-[(2, 4- Di chl or o- 5- net hoxyphenyHNam™ 0] - 6- met hoxy-7-[ 3
- (1- met hyl pi peri di n-4- R20 CN

yl ) propoxy] qui nol i ne- 3-car c@ R

4-[ (2, 4-Di chl or o- 5- met hoxyptrepy
eri di n-4-yl) net hoxy}—6- |

met hoxyqui nol i neR-N caroeHLy,i | e;

4-1(2, 4-Di chIoro-55ﬁe(hoxyphenﬁl)anino]-6-ethoxy-7-[3-
(4- et hyl pi perazin-1-

yWhde@pPoxy] qui nol i ne-3-carbonitrile;

4-[(2, 4- D chl or o- 5- met hoxyphenyl ) am no] - 6- et hoxy-7-[ (1
- met hyl pi peri di n- 4-

yWFﬁ%FH@%?ﬂ%@Pﬁdﬁine-3-carbonitri|e;

4-[(2, 4- Di chl or o- 5- net hoxyphenyl ) am no] - 6- et hoxy- 7- [ 3-
(RiemhgHpbrodBed tHat When X is N, nis 2 or 3;

yl ) propoxy] qui nol i ne-3-carbonitrile;

4- [ - Di chl or 0- 5- met hoxyphenyl ) am no] - 6- et hoxy- 7-[ 3-

(R BT pipacron e Prenyl) am nol o1l

yl) propoxy] qui nol i ne-3-carbonitrile;

21!2[ @%,ﬁd}@l,@b@ﬁ@Q&-m@l;MMﬂﬂm%;m BQME;- BMOBYOMe [ D4-di-Me;
p%ﬁgﬁg?%ﬁgﬁ?e@ﬁﬁwy]aﬁWﬁéline-3-carbonitri|e;

4-[(2, 4- D chl or o- 5- nret hoxyphenyl ) am no] - 6- et hoxy- 7-[ 2-

( B immilkyy bfpi 1oeX ¢atbon dtoms, and pharmaceutically acceptable salts thereof.
yl ) et hoxy] qui nol i ne-3-carbonitrile; or

“zno]-7-[(1-ethylpip

2. The method of claim 1 wherein the compound is of the formula:

~
HN
2
R OmCN
P
O N

R-N X—(Cl—li )
2/n |

wherein:

n is an integer from 2-3;

-923.
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-4-[(2, 4-Di chl or o- 5- net hoxyphenyl ) am no] - 6- net hoxy- 7-
wW@2{0d/0preapy| - 1- PCT/US2004/036722

pi perazi nyl ) propoxy] - 3- qui nol i necarbonitrile; and

pharmaceutical ® acceptable salts thereof. 9. The

nmet hod of claim 1 wherein the conpound is:

4-1 (2, 4-di chl or ophenyl ) am no] - 6- net hoxy- 7-[ ( 1- et hyl pi

p>é|[‘§ 'ﬁi%-ﬂprﬁ”fﬁ%m%%’?%@ %‘-'S Bl #of Phécar boni tri | e;

6- met hoxy- 7-[ ( 1- met hyl pi peri di n-4-yl ) met hoxy] -4-[ (3, 4,

5R ig alkyret hax 3 gh®oylat@na:no] qui nol i ne- 3-carbonitrile;

4-[ (2- chl or o- 5- net hoxyphenyl ) am no] - 6- met hoxy-7-[ (1- ne

thyl nj perd di ps 4- et i nal ine-3-carbonitrile;
B 2 B A SR B R g % g o v
t hidiMeperOe e, 4-dil| 34@Rthoxy] qui nol i ne- 3-carbonitrile;
4-1 (2, 4-di net hyl phenyl ) am no] - 6- net hoxy- 7-[ ( 1- et hyl pi

¥ 1 dinr 4-, vl met hox ui npl,i ne-3-carponitr] :
N AR et e e R A
1- et hyl pi peri di n-4-
y8.) met Fiexiypthod b tiaime 1 vheesit trel danmdoaind énsf the formula:
4-[ (2, 4-di chl or o- 5- et hoxyphenyl ) am no] - 6- net hoxy-7-[ (1
- met hyl pi peri di n- 4-

Cl Cl
yl ) met hoxy] qui nol i ne- 3-carbonitril & 0. The net hod of
claim1 wherein the conmpound is S i bitor and a
Abl Ki nase inhibitor. 11, A phartceut i cal'® conposi ti on

conmprising a CM i nhibitR Na conpound
havi ng the structure of for : 2 26 -N RN X (CH
),, wherein: nis an inteder NO- 3;

Xis N, CH.

nis 3;

10 R?and R are methyl; and pharmaceutically acceptable salts thereof.
4. The method of claim 1 wherein R? is methyl.

5. The method of claim 1 wherein X is N.

6. The method of claim 1 wherein X is CH.

7. The method of claim 1 wherein the compound is:4-[(2,4-Dichloro-5-
15 methoxyphenyl)amino]-6-methoxy-7-[3-(4-methyl-1-piperazinyl)propoxy]-3-

quinolinecarbonitrile.
8. The method of claim 1 wherein the compound is:

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-7-[3-(4-ethyl-1-piperazinyt)propoxy]-6-
methoxy-3-quinolinecarbonitrile;

-924 -



wQ@2absaitdeb3 : 3,4, 5-tri-Ove ; 2-Cl, 5-QOve ; 2- MePCBHUSIB4/036722

10

15

20

Xis NCH Ris alkyl of 1 to 3 carbon atons; Rl is
2,4-diCl, 5-Owe in para, ortho, or neta position;

2,4-di-Me ; 2,4-di Me-5-Ov ; 2,4-dil, 5-CEt ; and R2

is alkyl of 1 to 3 carbon atons, and pharmaceutically

accept able salts thereof. 12. A pharnaceuti cal
osition conprising a CM. inhi biting amount of a

B iehipges- mgtharephany leminek6wretheyriloa(d-methy-1-

2-3; Xis N CH,
W%%@%I@%II)%]&?] Q%uln'&ﬁﬁ%?bdnﬁﬁ@“l s 2o 35 R |s al kyI of

1 to 3 carbon atons; - 27 -Rl is 2,4-diCl,
P dr i hIom- By Dy Aminol T-E (oRiBy - bt by ]-6-

%ém@ky-%um%lnﬁ’edék%ﬂﬁle% 2,4-diCl, 5-CEt ; R2is

aI kyl of 1 to carbon atons, and phar maceut i caI A
ccept abl e sal ts t her eof . har n%ceutl ca

13
c‘b HBdPiehlgre-2-BIRMaYPRYAaminel- ﬁﬁ?‘é%B‘M g1 é’r‘ﬁmﬂ?'p%ﬁ‘d"é‘l'

Bayinsinddeocrittrect ure of formula : A C HN
%@Q%@%] %anR' Nx'I(CH) Xis N Hnis 3; R and

R h d ph | bl
LR Ehate 5-rrsd osb BRSO R o B G | e P
Wi RtRIx]-B3uinslifEbhMohitrile;

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-methoxy-7-[3-(1-methylpiperidin-4-
yl)propoxylquinoline-3-carbonitrile;

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-7-[(1-ethylpiperidin-4-yl)methoxy]-6-

methoxyquinoline-3-carbonitrile;

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-[3-(4-methylpiperazin-1-
yhpropoxy]quinoline-3-carbonitrile;

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-[(1-methylpiperidin-4-
yl)methoxy]quinoline-3-carbonitrile;

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-[3-(4-ethylpiperazin-1-
yl)propoxy]quinoline-3-carbonitrile;

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-[3-(1-methylpiperidin-4~
yl)propoxy]quinoline-3-carbonitrile;

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-[2-(4-methyl-1-
piperazinyljethoxylquinoline-3-carbonitrile;

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-[2-(1-methylpiperidin-4-
yl)ethoxylquinoline-3-carbonitrile; or
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15. The pharmaceuti cal conposition of claimwherein X
is N . The pharmaceutical conposition of claim

cl ai mwherein the conmpound is 4-[(2, 4-

Di chl or o- 5- net hoxyphenyl ) am no] - 6- met hoxy-7-[ 3- (4- net h
yl - 1- pi perazi nyl ) propoxy] - 3-qui nolinecarbonitrile.
The pharmaceutical conposition of claimwherein the
bl duiahlpep-5-methoxyphenyl)amino]-6-methoxy-7-[3-(4-propyl-1-

%ibérgziﬂylﬂréé’d)@]'—g-'qﬁmﬁﬁ’l}iéég?%ﬁﬁm&y bh@prehadediidally?asddpble salts

1- pi perazi nyl ) propoxy] - 6-
nBefesky- 3- qui nol i necarbonitril e;
4-[(2, 4- D chl or o- 5- met hoxyphenyl ) am no] - 6- met hoxy-7-[ 2

-§.4- metAWinethod of claim 1 wherein the compound is:
pi per azi nyl ) et hoxy] - 3-qui nol i necarbonitrile; - 2

-4- - Di chl - 5- h h I ' -{-[2-(4-eth
LGSR DO BBt DY T Y Moo -
OG@hdRBEArbohiRile; _

4-1 (2, 4- D chl or o- 5- met hoxyphenyl ) am no] - 6- net hoxy- 7-[ (
1-net hyl i din-4-

ST R et peten4-ga 4.5

Atrifr{ethoky bhehiyl) @mhfofgurlihegyahsmnitileam no] - 6- met hoxy-7-[ 2
- (1- met hyl pi peri di n-4-

[ )eth - 3-qui nol | itrile; o
4 Eehp e B oiRe BB BRoR P ey Riserid 7. 2
- {Iimétadtydumqliaeiddarbahitrile;
yl ) propoxy] qui nol i ne-3-carbonitrile;

5 it LBl RS TR BSINBRARAIAAT R icrhéids Rh ! P! P
neirhetkgxylduindline8-Sarbanithiteni t ri | e;
4-[(2, 4-Di chl or o- 5- met hoxyphenyl ) am no] - 6- et hoxy- 7-[ 3-

( ] | ! ni O I 1™ o f - . . » A
G RTRG A oRe metngxylf - rgthvipipericin-a
4yljro@hdxyDyindlioees-Garbartititexy phenyl ) ami no] - 6- et hoxy- 7-[ (1
- met hyl pi peri di n- 4-

RS AR Aol b orz amepBpprdns

( Wyreethgxyiiyweolne:dieakbenitrile; and

4-[(2,4-dichloro-5-ethoxyphenyl)amino]-6-methoxy-7-[(1-methylpiperidin-4-
yl)methoxy]quinoline-3-carbonitrile.

10.  The method of claim 1 wherein the compound is a Src inhibitor and a Abl

Kinase inhibitor.

11. A pharmaceutical composition comprising a CML inhibiting amount of a

compound having the structure of formula I:
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yl) pr opoxy] qui nol i ne- 3-carbonitril e;
4-1 (2, 4- D chl or o- 5- met hoxyphenyl ) am no] - 6- et hoxy-7-[ 3-
W@ 2e0a®8dsys pi peri di n-4- PCT/US2004/036722
yl ) propoxy] qui nol i ne-3-carbonitril e;
4-[(2, 4- D chl or o- 5- met hoxyphenyl ) am no] - 6- et hoxy- 7-[ 2-
(4- met hyl -
pi per azi nyl ) et hoxy] qui nol i ne- 3- car itrile;
4~[ (2, 4-Di chIoro-5-nethoxypheny|{i%iﬁph+6-ethoxy-7-[2-
(1- et hyl pi peri di n- 4-
yl ) et hoxy] qui nol i ne- 3- cq;bonltr|
4-1(2, 4- D|chI or o- 5- met Hd
- (4- propyl -
plpera2|nyl)propoxy] 3- q&)no |nétarbon|trlle and
pharnaceutlcall§ aEEé &%Ee salts thereof. . The
phar maceut i cal o t Inot gl ai mwherein the
compound is: -
m%e&ﬁﬁ,4-dichlorophenyl)an1no]-6-nethoxy-7-[(1-nethy|p
iperidin 4-yl ) nnet hoxy] - 3- qui nol i necarbonitrile;
met hyl pi peri di n-4-yl) met hoxy] -4-[(3, 4,
'QFAHH%¥%%DE{%ghyI)an1no]qU|noI|ne 3-carbonitrile;
4-[ (2- chl or o- 5- net hoxyphenyl ) am no] ~6- net hoxy-7-[ (1~ne
dhgNoOpkri di n-4- yl) nmet hoxy] qui nol i ne-3-carbonitrile;
6- met hoxy- 4-[ (5- net hoxy- 2- met hyl phenyl )am no] - 7-[ (1- e
r4 g t hoxy] qui nol i ne-3-carbonitrile;
5 ﬁ%(agdydpf&dﬁ %e{' ef/rb%yhg)n)g? y ami no] - 6- met hoxy- 7- [(1 met hyl pi
peridi n- 4- 2t hoxy] qui nol i ne- 3- carb nlt
@1@2140@491 BN apr Ry, o oA BA A A EHOMe : 2L

Lyl iak peoME 12 4di-Me ; 2,4-diMe-5-OMe ; 2,4-diCl, 5-OEt ; and
nethoxy ui nol i’'ne- 3-carbonitril e; and

F}ngs@ ﬁl}(ﬁﬂ?bgg :S%ra?po?p aetérgg X%%hp re]z}/mg\cerﬂtlce(ﬂﬂy accgﬁggg $itshbiebr.
yl ) met hoxy] qui nol i ne-3-carbonitrile. 20. The
plar mA%ﬁdrﬁﬁbetﬁ@BD@@rhpdebnOf:ombﬂmmg whEeMi mHilsigng amount of a

conpound i s Src
10 compound havmg the structure of formula I:
-
HN
2
-
o) N

N\,
\/

e,

r
ﬁo]-G-nethoxy-?-[s

RN X(Chan

wherein:
n is an integer from 2-3;
X is N, CH, provided that when Xis N, nis 2 or 3;

15  Ris alkyl of 1 to 3 carbon atoms;
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i nhi bitor and an Abl Kinase inhibitor. 21. The nethod
of claim1l wherein the conpounds are delivered al one

W@R005/04650370i nati on wi th ot her conmpounds used tBCT/USEN4/036722
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CM.. 22. The nmethod of claim20 wherein the
combi nati on conpound is GLEEVEC. - 30 - SEQUENCE
LI STI NG <110> Weth <120>

G R RS TEOREE Ceth 7 QUSGVRNEGHIS 2.4-di-e
(2,4dM6-5-BMe,17,0-eli@ab- @8t n version 3.2 <210> 1 <211> 48
<212> DNA <213> Artificial <220> <223> primer for

R LT AR Ll G T o e

<213> Artificial <220> <223> prinmer for human c-Src
<MH0> A& pharmaceutical composition comprising a CML inhibiting amount of a

CIﬂCI ‘
HN OMe

compound having the structure of formula I:

ana.
R-N X—
__/

Xis N, CH

nis 3;

R? and R are methyl; and pharmaceutically acceptable salts thereof.

14. The pharmaceutical composition of claim 11 wherein R? is methyl.
15. The pharmaceutical composition of claim 11 wherein X is N.

16. The pharmaceutical composition of claim 11 wherein X is CH.

17. The pharmaceutical composition of claim 11 wherein the compound is 4-[(2,4-
Dichloro-5-methoxyphenyl)amino]-6-methoxy-7-[3-(4-methyl-1-piperazinyl)propoxy]-
3-quinolinecarbonitrile.

18. The pharmaceutical composition of claim 10 wherein the compound is:

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-7-[3-(4-ethyl-1-piperazinyl)propoxy]-6-
methoxy-3-quinolinecarbonitrile;

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-methoxy-7-[2-(4-methyl-1-
piperazinyl)ethoxy]-3-quinolinecarbonitrile;
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25

W 23844803 mer f or

ccaacacaca agcagggagc agctgggcct gcaggt _ac_tc_ gaaggt gggc
50 <210> 3 <211> 26 <212> DNA <213> Artificial <220>

cctctcegtt tctgac 26 <210> 4 <211> 25 <212> DNA <213>

Artificial <220> <223> prinmer for human v-Src <400> 4

Page lacgtggggca gacgttggcc aggcg 25 <210> 5 <211> 25
prinmer

oA U e g Pt e et Brederybbyt o

<Rdifexy63-quinolinecarbonitrile;

4-[(2,4-Dichloro-5- methoxyphenyl)ammo] 6-methoxy-7-[(1-methylpiperidin-4-
yl)methoxy]-3- -quinolinecarbonirile;

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-methoxy-7-[2-(1-methylpiperidin-4-
yl)ethoxy]-3-quinolinecarbonitrile;

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-methoxy-7-[3-(1-methylpiperidin-4-
yl)propoxy]quinoline-3-carbonitrile;

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-7-{(1-ethylpiperidin-4-yl)methoxy]-6-
methoxyquinoline-3-carbonitrile;

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-[3-(4-methylpiperazin-1-
yl)propoxylquinoline-3-carbonitrile;

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-[(1-methylpiperidin-4-
yl)methoxy]quinoline-3-carbonitrile;

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-[3-(4-ethylpiperazin-1-
yl)propoxylquinoline-3-carbonitrile;

4-[(2,4-DichIoro-5—methoxyphenyl)aminé]-6-ethoxy-7—[3-(1 -methylpiperidin-4-
yl)propoxy]quinoline-3-carbonitrile;

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-[2-(4-methyl-1-
piperazinyl)ethoxy]quinoline-3-carbonitrile;

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-[2-(1-methylpiperidin-4-
yhethoxylquinoline-3-carbonitrile; or

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-methoxy-7-[3-(4-propyl-1-

piperazinyl)propoxy]-3-quinolinecarbonitrile; and pharmaceutically acceptable salts

thereof.

19. The pharmaceutical composition of claim 11 wherein the compound is:
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<211> 40 <212> DNA <213> Artificial <220> <223> pri ner
for human v-Src <400> 6 atgaattctc tagaggaaga
w@eog@sataat a ttccaagcag 40 Page 2 PCT/US2004/036722

4-[(2,4-dichlorophenyl)amino]-6-methoxy-7-[(1-methylpiperidin-4-yl)methoxy]-3-
quinolinecarbonitrile;

6-methoxy-7-[(1-methylpiperidin-4-yl)methoxy]-4-[(3,4,5-

trimethoxyphenyl)amino]quinoline-3-carbonitrile;

4-[(2-chloro-5-methoxyphenyl)amino]-6-methoxy-7-[(1-methylpiperidin-4-
yl)methoxy]quinoline-3-carbonitrile;

6-methoxy-4-[(5-methoxy-2-methylphenyl)amino]-7-[(1-methylpiperidin-4-
yl)methoxy]quinoline-3-carbonitrile;

4-[(2,4-dimethylphenyl)amino]-6-methoxy-7-[(1-methylpiperidin-4-

yl)methoxy]quinoline-3-carbonitrile;

6-methoxy-4-[(5-methoxy-2,4-dimethylphenyl)amino]-7-[(1-methylpiperidin-4-
yl)methoxy]quinoline-3-carbonitrile; and

4-[(2,4-dichloro-5-ethoxyphenyl)amino}-6-methoxy-7-[(1-methylpiperidin-4-
yl)methoxy]quinoline-3-carbonitrile.

20. The pharmaceutical composition of claim 11 wherein the compound is a Src
inhibitor and an Abl Kinase inhibitor.

21.  The method of claim 1 wherein the compounds are delivered alone or in

combination with other compounds used to treat CML.

22.  The method of claim 20 wherein the combination compound is GLEEVEC.
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