WO 03/ 050090 PCT/ US02/ 37918 3- CYANOQUI NOLI NES AS | NHI BI TORS OF EG--

HER2 KI NASES FI ELD OF THE INVENTION 5 This invention relates to cerFaﬁED
substi t utwo i3wsgamoqui nol i ne conpounds as well as the phacraseusiasl |y
acceptabl e salts thereof. The conmpounds of the present invention inhibit
the action of certain growh factor receptor protein tyrosine kinases
(PTK) and other protein kinases thereby inhibiting the abnormal growh of
certain 10 cell types. The conpounds of this invention are therefore useful

for the treat nguyMOQUNOEINESIAS HNIBITORSIOREGRR gul ation
of these PTKs. e conpounds of this invention are anti-cancer agents and
are useful for the treatment of cancer in mammls. In addition, the
conmpounds of this invention are useful for the treatnment of polycystic

ki dney di sease in mammals. Thisd '
15 of said 3-cyanoqui noli nes, fodelio "\R} 10 the?retn? f)?ecgﬁgg]; agtngre
pol ycystg ¢ ki dney d| sease, and the pharnmaceutical preparations containin
t hem BACKGROUND_OF Elg) N Q Pr gﬁ fa t3ybr bp (glng% classg
of enzymes t hat -E'%ﬁéﬂ"?% ntrﬁg Srtgr‘f?%%m S(')' tuted Q’gﬁ (Jlﬂﬁn group ??gﬁrﬁAé}SP to a
Ezlyggﬂ ;eplr :ﬁéldal@trllemtrﬁ@be@ﬂcaﬂymboémaMe salllrsnheastoé TheMOmp@iundQ §frtoe Preseri nases
aro n. nor
receptor pr 'BV%“tW§ "?e}lit?i’b"ﬂ”?@ﬁpa o{@ﬁg@%@%ﬁﬁ&?&@ﬁﬁ%r Fg?e"gm%ﬁ%klﬁg&trsggess
? ggtept ngBS/ gf'lfrecénoﬁcbtﬁéwdrbt@m kiffdees lthiérebﬁmhlbdmgcbfﬁe gioromal grawtrmfs:evtamh t hese
[ necessar
Hovever10 ungelfves 1 B qowBR b s rign Ha i E el 8 mé Byt
?\s/eLﬁéthefS?eﬁtbén bllbl@iﬁ@sﬁlm%]}?é WesresLamftmmgmat@eroéMatPéKS TheheorfR@HNds 0bf t hi s
olled ce roliferation
2, Unoont 1 ol oo, S5lh o i b5TeS AR B 1 el oM and,
60, 43 (199%@&13 H’aaa@m@n te aompmnscoms iBvantionlanp usefalfor thereateant oh
Oneol ogy, Dewt t g ¥ di Li-POL GOk Cé? e%%é f the thalnlf¥ibke J
Among t he gP%'WPWt"P igpey i P%ﬁd?&amm?lﬁa@ﬁé VRS " % tg?lcogenes T hat

have begf i desdid Blc?éh(ﬁfﬂld'no%ﬂms; meﬁx‘r&etfarrtgettr@atmﬁentthrmehpmm‘émc)@'ﬂc kifney
i nvention are t he e i der

ma wt h f t
the prot ei ndiseatfuéd H?e Q'}ff‘émég © IrPcf%@%ﬁ <§ns Cg)ﬁ%%ﬁ% h%bﬂgagt g)rE(C);;ucl?el(;I nzise,

BACKGROUND OF THE INVENTION

20 Protein tyrosine kinases are a class of enzymes that catalyze the transfer of a
phosphate group from ATP to a tyrosine residue located on a protein substrate.
Protein tyrosine kinases clearly play a role in normal cell growth. Many of the growth
factor receptor proteins function as tyrosine kinases and it is by this process that they
effect signaling. The interaction of growth factors with these receptors is a necessary

25  event in normal regulation of cell growth. However, under certain conditions, as a
result of either mutation or overexpression, these receptors can become deregulated.
The result of this is uncontrolled cell proliferation which can lead to tumor growth and
ultimately to the disease known as cancer [Wilks A.F., Adv. Cancer Res., 60, 43

| (1993) and Parsons, J.T.; Parsons, S.J., Important Advances in Oncology, DeVita

30 V.T.Ed., J.B. Lippincott Co., Phila., 3 (1993) ]. Among the growth factor receptor
kinases and their proto-oncogenes that have been identified and which are targets of
the compounds of this invention are the epidermal growth factor receptor kinase
(EGF-R kinase, the protein product of the erbB oncogene), and the product produced



WO 03/ 050090 PCT/US02/37918 by the Her2 (also referred to as the neu or
erbB-2) oncogene. Since the phosphorylation event is a necessary signal
for cell wWoOws®s®@M t 0 occur and since overexpressed or nutraTdboksm™ases have
been associated with cancer, an inhibitor of this event, a protein

tyrosi ne kinase inhibitor, will have therapeutic value for the 5 treatnent
of cancer and other diseases characterized by uncontroll ed or abnornal
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20 and prevention of certain pre-cancerous conditions, such as the growth of colon

U

polyps, that result, at least in part, from deregulation of these receptors.
It is also known that deregulation of EGF receptors is a factor in the growth of
epithelial cysts in the disease described as polycystic kidney disease [Du J., Wilson
P. D., Amer. J. Physiol., 269(2 Pt 1), 487 (1995); Nauta, J., et al., Pediatric Research
25 , 37(6), 755 (1995); Gattone, V.H., et al., Developmental. Biology, 169(2), 504
(1995); Wilson, P.D., et al., Eur. J. Cell Biol., 61(1), 131, (1993)]. The compounds of
this invention, which inhibit the catalytic function of the EGF receptors, are
consequently useful for the treatment of this disease.
Some 3-cyanoquinoline derivatives are inhibitors of tyrosine kinases and are
30 described in the application W09843960 (US 6,002,008). These 3-cyanoquinolines
may be substituted at carbon-5 through carbon-8 with an unsubstituted phenyl,
alkene or alkyne group. Applications WO0018761 and WO0018740 also describe 3-
cyanoquinoline inhibitors. A 3-cyanoquinoline with a 4-(2-methylanilino) substituent



may be substituted at carbon-5 through carbon-8 with an unsubstituted
phenyl, al kene or al kyne group. Applications WO001 8761 and WO001 8740

al so descwplwa/onodecyanoqui noline inhibitors. A 3-cyanoqui n@CTESINEI9M8 a
4-(2-methyl anilino) substituent 2 WO 03/050090 PCT/ US02/ 37918 havi ng
gastric (H K)-ATPase inhibitory activity at high concentrati ons has been
described [Ife, R, J. Med. Chem, 35(18), 3413 (1992)]. The conpounds of
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SUMMARY OF THE INVENTION

15 In accordance with the present invention, there is provided compounds

represented by Formula (l):

(CHp)a-X

20  wherein:
Z is -NH-, -O-, -S-, or -NR- ;
R is alkyl of 1 to 6 carbon atoms, or carboalkyl of 2 to 7 carbon atoms;
X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with one
or more alkyl groups of 1 to 6 carbon atoms; or
25  Xis pyridinyl, pyrimidinyl, or aryl and may optionally be mono- di-, or tri-substituted
with a substituent selected from the group consisting of halogen, alkyl of 1 to
6 carbon atoms, alkenyl of 2 to 6 carbon atoms, alkynyl of 2 to 6 carbon



with a substituent selected fromthe group consisting of hal ogen, alkyl of
1 to 6 carbon atons, al kenyl of 2 to 6 carbon atons, alkynyl of 2 to 6
carbon 3 WD WRBA@SO090 PCT/ US02/ 37918 atons, azi do, hydrorgaliusgt/3mdisl to 6
carbon atons, hal omethyl, al koxynethyl of 2 to 7 carbon atons,

al kanoyl oxynethyl of 2 to 7 carbon atons, alkoxy of 1 to 6 carbon atons,
alkylthio of 1 to 6 carbon atons (al kyl C1-C6)S-, hydroxy, trifluoronethyl,

cyano, nitro, carboxy, carboal koxy of 2 to 7 carbon atons, 5 carboal kyl of
2 to 7 carbon at cHBMSHRFGPYAroXYR!NG Of hAG carPASURS: fatogleéhyl clxyme &t ,
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phenoxy, phenyl, relbydnahi@fmafw(rrﬁ@d@ﬁta)ns1t@wﬁm&oatmmuéper@@hmel@dtwl ani no
of 1 to 6 arbon atons,_di al | am n on a

phenyl arﬁEho benzPRMN-R a“QIﬁ(%&W%ﬁi%"yﬁhc @Lry[ tacycﬁ%&%tswaﬂl &ipg may be
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alkenyl of 2 to 6 carbon atoms, alkynyl of 2 to 6 carbon atoms, azido,
hydroxyalkyl of 1 to 6 carbon atoms, halomethyl, alkoxymethyl of 2 to 7
20 carbon atoms, alkanoyloxymethyl of 2 to 7 carbon atoms, alkoxy of 1 to 6
carbon atoms, alkyithio of 1 to 6 carbon atoms (alkylC4-Ce)S-, hydroxy,
trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2 to 7 carbon atoms,
carboalkyl of 2 to 7 carbon atoms, phenoxy, phenyl, thiophenoxy (CeHsS-),
benzoyl, benzyl, amino, alkylamino of 1 to 6 carbon atoms, dialkylamino of 2
25 to 12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1 to 6
carbon atoms, alkenoylamino of 3 to 8 carbon atoms, alkynoylamino of 3 to 8
carbon atoms, carboxyalkyl of 2 to 7 carbon atoms, carboalkoxyalkyl of 3 to 8
carbon atoms, aminoalkyl of 1 to 5 carbon atoms, N-alkylaminoalkyl of 2 to 9
carbon atoms, N,N-dialkylaminoalkyl of 3 to 10 carbon atoms, N-
30 alkylaminoalkoxy of 2 to 9 carbon atoms, N,N-dialkylaminoalkoxy of 3 to 10

carbon atoms, mercapto, and benzoylamino; or

X is the radical /E\T/L .



carbon atons, am noal kyl of 1 to 5 carbon atons, N-alkylam noal kyl of 2 to
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al kyl am nwalokozopoof 2 to 9 carbon atons, N, N-dial kyl am no&ickaxsg2/sf18 to 10
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al kyl am noal koxy 0 car am noal of 3 to 10
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C?Elzg)n d A é%’gw n'él(m\s all%é@%%?@o’of 3§g%@5aﬁﬁ§(ﬁ%%ﬂ'”sd%rw ring

opti onal | y mono- calibon atoms, Ickrsuakyl DO &7 whrbhn atasus satboatkaxyaliel ekl i from

Lhe group oonsi stLagnatole AaRsRLIIE loch i@ REIRAINAEART of 2hery! o

2 to 6 carbon atons ydroxyal kyl of
1 to 6 carbon atermen altmh@rNalealkylahlnoalyyi@tfﬁw16ﬁa@0ﬂ@t@n%a¥f‘-bon at omns,
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trifluon®nethyl, carbon atoms, mercapto, and benzoylamino;

T is substituted on E at carbon and is
" NH(CHz)m', 'O(CHz)m', 'S(CHz)m': 'NR(CHZ)m' ’ "(CHa)m'
~(CHz)mNH -, - (CH2)mO -, - (CHe)mS- , or - (CHz)mNR -

20 Lis anaryl ring optionally mono- di-, or tri-substituted with a substituent selected
from the group consisting of halogen, alkyl of 1 to 6 carbon atoms, alkenyl of
2 to 6 carbon atoms, alkynyl of 2 to 6 carbon atoms, azido, hydroxyalkyl of 1
to 6 carbon atoms, halomethyl, alkoxymethyl of 2 to 7 carbon atoms,
alkanoyloxymethyl of 2 to 7 carbon atoms, alkoxy of 1 to 6 carbon atoms,

25 alkylthio of 1 to 6 carbon atoms (alkylC;-Cg)S-, hydroxy, trifluoromethyl,
cyano, nitro, carboxy, carboalkoxy of 2 to 7 carbon atoms, carboalkyl of 2 to 7
carbon atoms, benzoyl, amino, alkylamino of 1 to 6 carbon atoms,
dialkylamino of 2 to 12 carbon atoms, alkanoylamino of 1 to 6 carbon atoms,
alkenoylamino of 3 to 8 carbon atoms, alkynoylamino of 3 to 8 carbon atoms,

30 carboxyalkyl of 2 to 7 carbon atoms, carboalkoxyalky! of 3 to 8 carbon atoms,
aminoalkyl of 1-5 carbon atoms, N-alkylaminoalkyl of 2 to 9 carbon atoms,
N,N-dialkylaminoalky! of 3 to 10 carbon atoms, N-alkylaminoalkoxy of 2o 9



cyano, nitro, carboxy, carboal koxy of 2 to 7 carbon atons, carboal kyl of 2
to 7 carbon atoms, benzoyl, amino, alkylamno of 1 to 6 carbon atons,

di al kyl anwoosgso@0t o 12 carbon atons, al kanoyl ami no of 1 treTéUSHastas at ons
al kenoyl am no of 3 to 8 carbon atons, al kynoylam no of 3 to 8 carbon atoms:
30 carboxyal kyl of 2 to 7 carbon atonms, carboal koxyal kyl of 3 to 8 carbon
atons, amnoal kyl of 1-5 carbon atonms, N alkylam noalkyl of 2 to 9 carbon
atons, N, N-di al kyl am noal kyl of 3 to 10 carbon atons, N al kyl am noal koxy
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carbon atoms, aminoalkyl of 1 to 5 carbon atoms, N-alkylaminoalkyl of 2o 9
carbon atoms, N,N-dialkylaminoalkyl of 3 to 10 carbon atoms, N-
alkylaminoalkoxy of 2 to 9 carbon atoms, N,N-dialkylaminoalkoxy of 3 to 10

20 carbon atoms, mercapto, and benzoylamino;

Pyridinyl, pyrimidinyl, or aryl are pyridinyl, pyrimidinyl, or aryl radicals, respectively,
optionally mono- di-, or tri-substituted with a substituent selected from the
group consisting of halogen, alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6
carbon atoms, alkynyl of 2 to 6 carbon atoms, azido, hydroxyalkyl of 1 to 6

25 carbon atoms, halomethyl, alkoxymethyl of 2 to 7 carbon atoms,
alkanoyloxymethyl of 2 to 7 carbon atoms, alkoxy of 1 to 6 carbon atoms,
alkylthio of 1 to 6 carbon atoms (alkylC;-Cg)S~, hydroxy, trifluoromethyl,
cyano, nitro, carboxy, carboalkoxy of 2 to 7 carbon atoms, carboalkyl of 2 to 7
carbon atoms, benzoyl, amino, alkylamino of 1 to 6 carbon atoms,

30 dialkylamino of 2 to 12 carbon atoms, alkanoylamino of 1 to 6 carbon atoms,
alkenoylamino of 3 to 8 carbon atoms, alkynoylamino of 3 to 8 carbon atoms,
carboxyalkyl of 2 to 7 carbon atoms, carboalkoxyalkyl of 3 to 8 carbon atoms,
aminoalkyl of 1-5 carbon atoms, N-alkylaminoalkyl of 2 to 9 carbon atoms,



group consi sting of hal ogen, alkyl of 1 to 6 carbon atons, al kenyl of 2 to
6 carbon atons, al kynyl of 2 to 6 carbon atons, azido, hydroxyal kyl of 1

to 6 25 wearibosoad ons, hal onet hyl, al koxynet hyl of 2 to 7Ppcaruson3mions,

al kanoyl oxynethyl of 2 to 7 carbon atons, alkoxy of 1 to 6 carbon atons,

al kylthio of 1 to 6 carbon atons (al kyl C1-C6)S-, hydroxy, trifluoronethyl,

cyano, nitro, carboxy, carboal koxy of 2 to 7 carbon atons, carboal kyl of 2
to 7 carbon atons, benzoyl, am no, alkylamno of 1 to 6 carbon atons, 30

di al kyl ami no of R,N-dialk¥laczindsdky! at dirs10 cdrkomsigmaNraikdaminoglsoy dBéh at ons,

al kenoyl am no of 3. to arbon. at ons Pr=Teg he rBeredstBon at ons,
car boxyal kyl of céarpgn ?% Srb@ﬁ%éaﬁg m’ln%%%%yéggx{&%ﬁ%ﬁo3 to 8§é:ar bon
atonms, am noal kghd bénzbylamima;bon at ons, N-al kyl am noal kyl of 2 to 9 carbon

0T, M LT g i et 1

carbon ato n no on atons,

N, N- di al &yl anmi nogirsem vtdhs, 3lkenyl b 2aaBlvarbontatoms, agmygbgit2to 6 Gangbn atoms,
benzoyl am no;

Gl, &, G3, and 4 are eac i ndep ept gen,
hal ogen, al kyl oP'k§n¥'BXy6°f§6\8%r%lﬁ°rb?etBW§’, QEYWEWI"%&%%@%%%& on at ons,
al kynyl of 2 to Gydraxfagthl BaBmethsl, kikaybyosy off2 12 &amrtﬁornatDMGm"&tr@Fr’Exy |
al kanoyl oxy

al kynyl oxy of 2 to 6 carbon atons hydr o l.. hal t hyl,
of 2to 6 car bono?ﬁHh%Parg’PR@Fﬂf‘gﬁ’Gwno%?xy:?)%%‘égg?h%ﬁ%oﬁoﬁggm, al kynoyl oxy of
3 to 8 carbon at gBnoyl@tykRIN bDX YoTE thrpbn afonds, tatkerfioylaxyinteinyd bbb 9 carbon
al kenoyl oxynmethyl of 4 to 9 carbhon 0 al kyn 4 to 9
carbon Aons, al EWM{WWV?WW?W%O%&%%P%W3&05%%%}‘43%%%%@ b1t8{70 6 carbon
atons, al kyl t hi ocgfboh aiem$ ati@xpont & ®oarbof atdmyd, GlkyiBE) §f 1 tab kgiboulaphmay|  of
1 to 6 carbon at . ~alkyl sul ph o) 0 rbo
al kyl sul f onani o WG Ey S Heiing 8l %F?Jgﬂ?/%g’ﬁ BIARony of 1196 ¢
carbon atons, al kxmphstidrhe Ragistioreimido bb1 6 6 aatbon afdmsys/kehyldultpopmidosof
trifluoronmethyl, trifluoronetho no, .nit oxy of 2
to 7 carbon at ofd? 6%%5?%?‘?’ %gyry%@onﬁ"&@? Bf)%toaggérf@,%éhogﬁl%w%%ﬁenyl ,
t hi ophengxy ( C6HaBrubrorhenylytrifluaoimethoxiryayanoyrng, marboay kaaxyeaiiony ob2 ta7t o 4
carbon atons, al Ié #b%rr?ar’ggmg,fca:rlbc}aﬂ(ypof(:’zatrobf)@ar§<t>r9 %msgbﬁéﬂb,aﬂﬂeﬂﬂ, of 2 to 12
thiophenoxy (C¢HsS-), benzyl, amino, hydroxyamino, alkoxyamino of 1to 4
carbon atoms, alkylamino of 1 to 6 carbon atoms, dialkylamino of 2 to 12
carbon atoms, N-alkylcarbamoyl, N,N-dialkylcarbamoyl, N-alkyl-N-

20 alkenylamino of 4 to 12 carbon atoms, N,N-dialkenylamino of 6 to 12 carbon
atoms, phenylamino, benzylamino, R2NH,
(C(Re)2)p
R7'(C(Re3)2)p"‘l\< /N‘(C(Re)z)k'Y' . RgRg-CH-M—(C(Rg)2)Y- .
(C(Rg)2)p

R7~(C(Rg)2)g-Y- . R7-(C(Re)2)p-M~(C(Re)2)c-Y- - orHet-(C(Rg)2)q"W-(C(Re)2)k-Y- ,
provided that either Go or G3 or both G2 and G3 are R-NH;

25

Y is a divalent radical selected from the group consisting of

—8— , —(CHp)e— , —O— ,and —N—

Rz is -NRgRg, -ORg, -J, -N(Rg)3 +Q” or -NRg(ORg) ;



carbon atons, N-al kyl carbanoyl, N, N-dial kyl carbanoyl, N-al kyl-N 20
al kenylam no of 4 to 12 carbon atons, N, N-di al kenylam no of 6 to 12 carbon
at ons, phwoyBasiop®, benzyl am no, R2ZNH, (C(R6)2)p R7-( C( RELI)yS02/37918
IN(C(R6) 2) k- Y- RBRO-CH M (C(R6)2) k-Y- (C(R6)2)p 25 R7-(C(R®6)2)g- Y-

R7-(C(R6)2)p-M(C(R6)2)k-Y— , or Het-(C(R6)2)g-W(C(R6)2)k-Y- , provided
that either G or G3 or both G and G3 are R2ZNH, Y is a dival ent radical
selected fromthe group consisting of R6 -S- , -(CH)a -0- , and -N R7 is

- NR6R6, - ORB is>NRg, MORENIGtRE)2)sMRaMet SREIC(Re)R)WORE3/ 050090 PCT/ US02/ 37918
Mis >NR6, -0-, >N-(C(R6)2)pNR6RG6, or >N-(C(R6)2)p-OR6; Wis >NR6, -0- or
is a bond; Mis iNRa -Re Pl AR ¢ radi cal selected fromthe group consisting

of mor phol ' 'Ili%gls g ﬁ'étg%g{/& Q%dh&ﬁ ’selte 8%%%'9];5@ &r@?&'hﬁ'&'of hBipRBRHePOl i ne

S, S-di oxi de | ne, azi ridine, 1 mdazol e,
1,2,3-triazol e, mmapphomneammrphdur@z&rp&dexthioamwhqﬂnﬁ§,Sfi@t<lﬂa,zo| e,

pi per azi pe, fur a}g&&, B|h8p61ﬁ|‘2>ﬂdm t%‘rfoﬂ@/ggr@cﬁ gﬂl&%?@le {QtSEtﬂQﬁ’dM quuﬁﬁn

di oxane, ® 1, 3-di oxol ane,’ "™tetra 2)r 0 whi ch
may be opt| onal | ynermteothlazolednmsagxb@me,ttatr@:pl@mlmam fWaﬂHhRB eﬂﬁydr oxy,

-N(R6) 2, - Qe'cf‘ﬁ &%}kﬁ%n%rteﬁél%mlj@ns %B@@ 1, 28bkaaA | Y

nono- substltuted on nrtr optionally mono or
di - substi t ut ed onetmhydtopyaneandcar bon wi th di val ent radicals -0- or

-Q(C(R6) 2) SO ;
(ﬁZCH/ZT)r
)
H

10

which may be optionally mono- or di-substituted on carbon with Rg, hydroxy,

-N(Re)2, -ORs, -(C(Rg)2)sORg or -(C(Rg)2)sN(Re)2;
optionally mono-substituted on nitrogen with Rg; and

15  optionally mono or di-substituted on a saturated carbon with divalent radicals -O- or
-O(C(Rg)2)s0O-;
Rg is hydrogen, alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon atoms, alkynyl
of 2 to 6 carbon atoms, cycloalkyl of 3 to 7 carbon atoms, carboalkyl of 2o 7
carbon atoms, carboxyalkyl 2 to 7 carbon atoms, phenyl, or phenyl optionally
20 substituted with one or more halogen, alkoxy of 1 to 6 carbon atoms,
trifluoromethyl, amino, alkylamino of 1 to 3 carbon atoms, dialkylamino of 2 to
6 carbon atoms, nitro, cyano, azido, halomethyl, alkoxymethyl of 2 1o 7
carbon atoms, alkanoyloxymethyl of 2 to 7 carbon atoms, alkylthio of 1 to 6
carbon atoms (alkylC4-Cg)S-, hydroxy, carboxyl, carboalkoxy of 2 to 7 carbon
25 atoms, phenoxy, phenyl, thiophenoxy (CeHsS-), benzoyl, benzyl,
phenylamino, benzylamino, alkanoylamino of 1 to 6 carbon atoms, or alkyl of



R6 is hydrogen, alkyl of 1 to 6 carbon atons, alkenyl of 2 to 6 carbon
atons, alkynyl of 2 to 6 carbon atons, cycloal kyl of 3 to 7 carbon atons,
car boal kyWoaB/020w® 7 carbon atons, carboxyal kyl 2 to 7 ca&Crarsoasmons,
phenyl, or phenyl optionally 20 substituted with one or nore hal ogen,

al koxy of 1 to 6 carbon atons, trifluoromethyl, amno, alkylamno of 1 to 3
carbon atons, dialkylamno of 2 to 6 carbon atons, nitro, cyano, azido,

hal omet hyl , al koxynethyl of 2 to 7 carbon atoms, al kanoyl oxynet h){l of 2to
7 carbon atonms, ftdgbabbn atfing ptayided thairthe alkeny ok akuny yioety sHegnd hgdr oxy,

car boxyl, carboal koxy of 2 to_ ./ C , phenyl,

t hi ophenoxy (cer%lé??%/” %fe‘?%%éﬁ‘ ?togefﬁgc&%ﬂ %@%%a}ﬁ%r%% e%zyl am no,

al kanoyl am Ry, iekelécted fdncthelgooupatamssiingef al kyl of 8 WO 03/ 050090

PCT/ US02/ 37918 1 to 6 carbon atons; provided that the al kenyl or al kynyl
noiety is bound to a nitrogen or oxygen atomthrough a saturated carbon
atom R2, is selected fromthe group Rponsdsting of R 3 R3 0 R4 5 R3 R3
i s hydrogen, alkyl of 1 to 6 car boR3at onsl| car boxy, carboal koxy of 1 to 6
carbon atoms, phenyl, carboal kyl Bf 2o 7/ carbon atons, / (C(R6)2)p\
R7-(C(R6)2)0 -N /N (C(R6)2)r (C(R6)2)prR7-(C(R6)2)s-
R7-(C(R®2)p-M(C(R6)2)r 10 R8RI-CH M (T(R6)2)r , or

Het - ( C( R6) 2Rg-idMydE6d), 2)yt of RdtoiBscardREREMS; @RBOXY, SRBoalkkpwy(af(R8 PRS-

&)
R7- (C(R6) 2) p- N(RG) - R7- (C( R6) 2) pr - Q RBR9- CHt -, RBRO-CH S
R8RS(9-C(CJ-|-)O)ﬂetE( epgﬁxﬁiﬁ Qa?,'%gt@(dﬁﬂ%%%ﬁg ' Het-(C(R6)2)g-0O (OH)a
(C(R6)2)p /(C(R6)2) \ (C(Re)2)p

/
R7'(C(R6)2)p_N\ /N“(C(Re)z)r- ,
(C(Re)2)p
R7—(C(Re)2)s- > R7.(C(Re)2)p-M—(C(Re)a)- -

3

10 RgRg-CH-M—(C(Re))r , or Het-(C(Rg)2)qW-(C(Re)2)r- -

Ry is -NRgRg, -ORg, -SRg,

R7.(C(Rg)2)p-S- » R7.(C(Rg)2)p-N(Re)- R7.(C(Rg)2)p-O-
RgRg-CH-N(RG)- ; RgRg-CH-S- '+ RgRg-CH-O- )
Het-(C(Re)2)¢-N(Rg)-  'Het(C(Re)2)g"S- » Het-(C(Re)2)gO- -
(OH)q
(C(Re)2)p /(C(RG)Z)p
R7-(C(Rg)2)p—N >N— ’ O\ N— . (C(Re)u N—
(C(Re)2)p (C(Re)2)p

cysteine, or a peptide comprised of 2 to10 native amino acid residues containing at
15  least one unoxidized cysteine residue wherein Ry is bound to the rest of the molecule

through the sulfur atom of one or more of the cysteine residues;



R7-(C(R6)2)p N \ /N (C(R6)2)u N (C(R6)2) / (C(R6)2) p p cysteine, or a
peptide conprised of 2 to 10 native am no acid residues containing at 15

| east oneworoxs@deed cysteine residue wherein R4 is boundPCo/usaz3mest of
the nol ecule through the sulfur atom of one or nore of the cysteine

resi dues; 9 WO 03/050090 PCT/US02/37918 R8 and RO are each, independently,
- (C(R6) 2) r NR6R6I or -(C(R6)2)r OR6; J is independently hydr ogen, chl ori ne,

fluorine, or bromne; a is an integer sanlnteger of 1-6; 5 k
i s an int egeRe @1 Rv-are eaﬁh,ll@dmnﬂeﬂtb’géﬂ(%ﬁ)r@lﬂhhs, % (&RaR): Ofseger of 0-3; p

|'s an integ J|s(iﬁde?; ﬁl}d?t@ hﬁ/aroagn'dmcﬁﬂ@rﬂ&frmg &br&ﬁmb is an integer of 1-4;

s is an integer s an |nteger of 2-6; is a counterion sel ected
fromsalts fa)lsrmdmﬁg@rn@f&"gam c and inorganic aci ds provided that: 15 a.
when R6 is {gedrml] § 7 carbon atons or al kynyl of 2 to 7 carbon
atons, such keny or aI ‘ynyl moiety is bound to a nitrogen or oxygen atom
through & sdtigreatiniggerafifoli atom b. when Y is -NR6- and R7 is - NRGRS,

-N(R6) 3 +Q ,, Rl %1 then g is an integer of 2 to 6; 20 c. when Mis
-0- and RY |s &1@@?% is an integer of 1 to 4; d. when Y is -NR6- then

k is an mte@@&aromtez;etr@f 3ie. when Yis -O and Mor Wis -O then k is an
i nt eger of ]pfschh‘*ntegeréfﬂe@ Wis not a bond with Het bonded through a

nitrogen atomt
q is an integer of 0-4;

10  ris aninteger of 1-4;
s is an integer of 1-6
u is an integer of 2-6;
Q' is a counterion selected from salts formed from organic and inorganic acids;
provided that:

15 a. when Rg is alkenyl of 2 to 7 carbon atoms or alkynyl of 2 to 7 carbon
atoms, such alkenyl or alkynyl moiety is bound to a nitrogen or oxygen atom
through a saturated carbon atom;
b. when Y is -NRg- and R7 is -NRgRg, -N(Rg)3 +Q‘, or -NRg(ORg), thengis
an integer of 2 1o 6;

20 ¢. when Mis -O- and R7 is -ORg then p is an integer of 1 1o 4;
d. when Y is -NRg- then k is an integer of 2 to 4,

e. when Y is -O- and M or W is -O- then k is an integer of 1 to 4;
f. when W is not a bond with Het bonded through a nitrogen atom then q is
an integer of 2 to 4 and when W is a bond with Het bonded through a
25 nitrogen atom and Y is -O- or -NRg- then k is an integer of 2 to 4;
or a pharmaceutically acceptable salt thereof.
The compounds of this invention are certain substituted 3-cyanoquinolines.
Throughouit this patent application, the quinoline and quinazoline ring systems will be

numbered as indicated in the formulas below.

s 4 5 4
O o
v
7 N7 2 7 N)z
30 5 °

10



an integer of 2 to 4 and when Wis a bond with Het bonded through a 25
nitrogen atomand Y is -0- or -NR6- then k is an integer of 2 to 4; or a
phar macewwvbaalosops@ccept abl e salt thereof. The conpounds ofeCrhisez/sm¥ent i on
are certain substituted 3-cyanoquinolines. Throughout this patent
application, the quinoline and quinazoline ring systens will be numbered
as indicated in the fornulas below 5454 6 36 L NI 7227 "'2 3081
8 1 10 WO 03/050090 PCT/US02/37918 Preferred bicyclic aryl or bicyclic
heteroaryl ring systens include naphthal ene,

1, 2, 3, 4-t et rahydronapht hal ene, tetralin, indane, 1-oxo-indane, 1,2,3,4 5
tetrahydroqurnolrne napht hyri di ne, benzofuran

3- oxo- 3 defelnreﬂ iopain 20l or bisyclictheteroary ingtaystemsiinaluds BRRIBRAA hi aphene,

| ndol e g:? %%féh?@%lngphtpral%ng't % Qi rnganémhg)gf 9d&né"‘1'§9|4nd0| e,

benzotrrazol azo I'ndol' I ne, benzopyr azol , 3- benzodi oxol e,
benzoxaz®l e ietmhyquurnplhteh akphihytisine: banzofuran, %ﬁmyﬂr@r@hycﬁ@lﬁmﬁnﬂﬂfé"a”

t er ahydr oqui oquyi | 8, -
byt dol 2. 3 BEpaR R Ty kbR oo FRER, 5 0 AMIGARIE RS 002 e,

p%/rr dg[ 3, 4- bl]nyghror-‘dﬂ-lw,lndblek bonzotridze|e3 14- lnfdﬁzi@lﬁr indoliné benzonyrazelez dd oxane,
pteridi ne, ]érm

0X0- 2, 3-di h é Ié]eoﬁ(g pgﬁﬂigzol%( metWg{ﬁlﬂé(lefnngg‘l£ 89);(5@ gﬁgecr?eomor]eogrulr?gmee 1, 4-
benzi eoxazr rtmfah)bhwmmcbilnazl_e@wm#peri@ﬁtﬁf:’ﬂlﬁ@zoﬁrtﬁuﬁ@?Plrﬁ’@o RVrisief24@-blpyridine,
Sl Ul 8 it o e e e
2- oxo0- 1, 2- didipydmidiue, rigd- bﬂmzod@)(an@lni@d’dﬁlw 2(*61' rAuinQierE] (%Qﬂ%ﬂ“tﬂﬂoi‘ea? oxazi ne,
2, 5- di oxo- 29‘)2?% éd.h &r% A Qs oh D8 ﬁar{e}ilo&% ﬁéﬁ@' Q—%xrn%le £ignnoline. A

preferred c efne arnrn peptide’is glu i one. When L is abor
6- menber ed rbenasm)@zmle ben‘zg’;hlqzroa‘ arineyalinet WIO@WTN'PK'%&SQCM’I'QJB%‘ -o%98:di ne,

gi;'zg} g' ne, qugg%ﬁ‘rgl ’oerdFJ RERRIind-RL SR, behRineP PhihQlkagine f Haafbxol 12, 8pRENE,
15 tetrahydrophthalazrne 2-oxo-1,2-dihydroquinoline, 2,4-dioxo-1,4-dihydro-2H-
benzo[d][1,3]oxazine, 2,5-dioxo-2,3,4,5-tetrahydro-1H-benzo[e][1 ,4]diazepine, or
cinnoline.

A preferred cysteine containing peptide is glutathione.

20 When Lis a 5 or 8-membered heteroaryl ring, preferred heteroaryl rings include
pyridine, pyrimidine, imidazole, thiazole, thiazolidine, pyrrole, furan, thiophene,

oxazole, or 1,2,4-triazole.

Either or both rings of the bicyclic aryl or bicyclic heteroaryl group may be fully

25  unsaturated, partially saturated, or fully saturated. An oxo substituent on the bicyclic
aryl or bicyclic heteroaryl moiety means that one of the carbon atoms has a carbonyl
group. A thio substituent on the bicyclic aryl or bicyclic heteroaryl moiety means that
one of the carbon atoms has a thiocarbonyl group. When a compound of this
invention contains a moiety which contains a heteroaryl ring, such heteroaryl ring

30 does not contain O-0, S-S, or S-O bonds in the ring.

When L is a 5 or 8-membered heteroaryl ring, it may be fully unsaturated, partiaily
saturated, or fully saturated. The heteroaryl ring can be bound to T via carbon or

11



Either or both rings of the bicyclic aryl or bicyclic heteroaryl group may
be fully 25 unsaturated, partially saturated, or fully saturated. An oxo
substi t uewD oofsdob@ bi cyclic aryl or bicyclic heteroaryl moraiSg2/amans t hat
one of the carbon atonms has a carbonyl group. A thio substituent on the
bicyclic aryl or bicyclic heteroaryl noiety neans that one of the carbon
atons has a thiocarbonyl group. Wen a conmpound of this invention contains
a nmoi ety which contains a heteroaryl ring, such heteroaryl ring 30 does
not cont ai Nnfrogen. ArSoxcosubStidehtamdae ihaterderyiringgneaisdhationewf thescanpors- nenber ed

heteroaryl ring, it may be fully unsaturat | : r
fully satur&t .h&ﬁ?ecq{é?%yﬁzgﬁﬂ%rxlﬂi"ﬂau %ﬁ@%ﬁgggﬁeﬁﬁd& %@Q’ﬁ'w%ﬁ{ggrﬁﬁgﬁgg?é’ 11 WO
03/ 050090 PeliheSaAIcHERABs has hritgenboryingaxip. subst i tuent on the heteroaryl
ring neans that one of the carbon atonms has a carbonyl group. A thio
substituent on the heteroaryl ring nmeans that one of the carbon atons has

:l L glnggft% S;nﬁg lagdgppmﬁct)&ofrfh@ aflkkll,(ﬁlkojlo,g Ialldr?g?ylmfy, alkexyahétiyl, alh@ﬂqy{o)(ymethyl,
: \ , J S
al kyl sul phoﬁmy[sulgﬁfﬁty"fg[l}ylﬁglnﬁmyﬁ@fﬁyy&gﬁgw@éxfgﬁfb%%%ga‘%{w'mc},Ir boxyal kyl ,
([if; lblcz;a}: g%x%ggl:bfkg(mla\)[,lgmaln@mé?gl,kaml(aio_iybahﬁl?x iDaaiylcarbaniyl, ¥iNel kyl car banmoyl
: , , amn OX Vi ; i i
ns wel | s BEUERR AR g B g R EES bR <"
Dt ot B A b e T o e car bon chai o
st.rai chai n [

of 2 tol6 oarsan! deenha sneronmiuRy Ul e R AR e 2 o T
QFESI bl Ie co%h?ﬁwllnétﬁé Thgmuble lbbfms’rmil f ght cfidie aalvie)l mg lbrapwhed oarbof chaies af XKy | ,

ynoyl oxyne . a nyl sul f onam do |, k | g
both strai gﬁ?rﬁﬁtﬂnﬁgxﬁp? OLTOKT Y 3%3”@?%@% %@y%lhg#s%yéo[f&@a%’%ﬂgﬁ%alrjggn
?tgrrs find Cgﬁ@)nﬁﬁiri.Wh@a?yﬁzﬁﬁoﬂﬁ)nlmlhﬂgtajkw’gll, alkynddodtymeshyil, sikydgsilfesamido, a - CO2H

adi cal . r boal koxy of 0. 7, car t I ' - '

radical, wh kﬁvnﬂoxsr,éusﬂ'wﬁwcwéaib8§1nst%f9°“?§‘?%§89375?‘%%a hed .Ca@ﬁboxym kyl
Ilst dgf |1Beg caging oHEREs Réfbonrﬁhsajhd vheoemBte sites ohunkaparbtor. Gartoyy ig adi cal  of

o] carbop_ atons. rbo al k | ' ; '
where R i Seind SRR seOmbrm Ry | okl o R0 vt B e o 20 Pl e
2 to 7 carbqrostodBicalCivhbRARK laniatkyl felidaneit 5 earb&iRomsadiabdxyaliflése R* i s

an al kyl radical of 1 to 6 carbon atons.
defined as a HO2C-R"- radical where R™ is a divalent alkyl radical of 1 to 6 carbon

atoms. Carboalkoxyalkyl is defined as a R"0O2C-R"- radical where R™ is a divalent

20 alkyl radical and where R" and R™ together have 2to 7 carbon atoms. Carboalkyl is
defined as a -COR" radical, where R" is an alkyl radical of 1 to 6 carbon atoms.
Alkanoyloxy is defined as a -OCOR" radical, where R" is an alkyl radical of 1to 6
carbon atoms. Alkanoyloxymethyl is defined as a R"CO2CH2- radical, where R"is
an alkyl radical of 1 to 6 carbon atoms. Alkoxymethyl is defined as a R"OCHa2-

25  radical, where R" is an alkyl radical of 1 to 6 carbon atoms. Alkylsulphinyl is defined
as a R"SO- radical, where R" is an alkyl radical of 1 to 6 carbon atoms.
Alkylsulphonyl is defined as a R"SOg- radical, where R" is an alkyl radical of 110 6
carbon atoms. Alkylsulfonamido, alkenylsulfonamido, alkynylsulfonamido are defined
as a R"SO2NH- radical, where R" is an alkyl radical of 1 to 6 carbon atoms, an

30 alkenyl radical of 2 to 6 carbon atoms, or an alkyny! radical of 2 to 6 carbon atoms,
respectively. N-alkylcarbamoyl is defined as a R"NHCO- radical, where R" is an alky!
radical of 1 to 6 carbon atoms. N,N-dialkylcarbamoyl is defined as a R"R'NCO-

12



Al kanoyl oxy is defined as a -OCOR' radical, where R' is an al kyl radical of
1 to 6 carbon atonms. Al kanoyloxynethyl is defined as a R'CO2CH2- radical,
where R' weo 03as0a0 kyl radical of 1 to 6 carbon atons. Al kexyrEsongiois s
defined as a R'OCH2 25 radical, where R' is an alkyl radical of 1 to 6
carbon atons. Al kylsulphinyl is defined as a R'SO radical, where R' is an
al kyl radical of 1 to 6 carbon atons. Al kylsul phonyl is defined as a
R'SQ2- radical, where R" is an alkyl radical of 1 to 6 carbon atons.

Al kyl sul fonmoiiodbwh&fé@hgslanﬂlkybmnadioﬂw&yﬁtryp@atmgmscﬁb" dndrafigal gkl as a

R'SC2NH ra "
50 al keny! FfuRet SRS g i BB be FRSLRE o oo X B Tof 2 o6
car bon at onsybstitubsh &ds prefdried thatdt isyharer, bh-n@W'-SL@SWéHan@“ aeng- W\H’JICO

radi cal , where d
N, N- di al Kyl E%QSBER%‘WG'RQ nips{ Heterfeldh %@reﬁﬁfﬁ%ﬁg%gﬁgg 80 02/ 37918
radi cal ,5 whiztet dfie is fiydnoganh kyd it isibstairefefred thap bethdwr grPaenodds alko | s an

oY o el Ry BRSO S e b nsaegerer

tri-substitot@d, with nono- and di- substltuted bei ng nost preferred. It is
preferred that of the substituents G and 4, at 5 |east one is hydrogen

and it is nost preferred that both be hydrogen. It is also preferred that X
i s a phenyl ri ngHepisisomstblogycie;mstdefinecdabove which My be gptionally sno8- Phfieger  of

0 He
G- 50 G posFLarys bhnof it e, RBiRAfondiubnaRY cRAIRREn A Tono- of
nit rogen Wi b&d?@lly bl ON@lslstiBa on @arbdn-vattisrdxy d{Rg)p oas@iRw wit h

hydroxy, -N -OR6, optionally nmono or di-substituted on ar bon
with -(C Rs)amcsﬁkﬁmnoo(rc( m)ssza«mqazbon wiiihd Copeetiite 9" Weiis)2sN(Re)2
di -substituted on a saturate Rgr) 2)sO

(car bonyl an@%eptignally gieps or 8%%% Etf"F eqrw sa Prr??escg??éb%rh‘gé@a'\/\ﬁleg (Ié is 15

subst i t ut ed oyctg)s )%/o (6RbERNMNA ketthgroapy, PespebtivgdyLip some dasesiylderatietis Het
may be bonded to"Wwhen q is an integer of 0 via a carbon atom on the

het er ocy8l i eubstitged with @h@arm@wd the garhionyl gFaP EHRAVFHEHRIMVRE] e whi ch
al so contai %%Baedst%twr eﬁqq |s%ﬂrn}?[8§emfr0r\%9§'8a|@%ﬁ@torﬁ WR hdedteroegolieidghay be

bonded to ca Vi a Wis a bond. Wen is an integer
of 0 and Hetwhes Hetisi a niryggen g@ﬁ@laingmﬁprocycle which also contains a saturated

carbon-nitrogen bond, such heterocycle may be bonded to carbon, via the nitrogen
when W is a bond. When q is an integer of 0 and Het is a nitrogen containing

20  heterocycle which also contains an unsaturated carbon-nitrogen bond, that nitrogen
atom of the heterocycle may be bonded to carbon when W is a bond and the
resulting heterocycle will bear a positive charge. When Het is substituted with Rg,
such substitution may be on a ring carbon, or in the case of a nitrogen containing
heterocycle, which also contains a saturated carbon-nitrogen bond, such nitrogen

25  may be substituted with Rg or in the case of a nitrogen containing heterocycle, which
also contains an unsaturated carbon-nitrogen bond, such nitrogen may be
substituted with Rg in which case the heterocycle will bear a positive charge.
Preferred heterocycles include pyridine, 2,6-disubstituted morpholine, 2,5-
disubstituted thiomorpholine, 2-substituted imidazole, substituted thiazole, N-

30  substituted imidazole, N-subsitituted 1,4-piperazine, N-subsitituted piperadine, and

N-substituted pyrrolidine.
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20 heterocycle which al so contains an unsaturated carbon-nitrogen bond,
that nitrogen atom of the heterocycle may be bonded to carbon when Wis a
bond and wbe3/os®swul ti ng heterocycle will bear a positive @oaruge3Mbhen Het
is substituted with R6, such substitution may be on a ring carbon, or in
the case of a nitrogen containing heterocycle, which also contains a
saturated carbon-nitrogen bond, such nitrogen 25 nay be substituted with R6
or in the case of a nitrogen containing heterocycle, which also contains
an unsat urated cFnbpeptiicsimgetedeonthg the &l svbstitugra armgorhprised Whete i@t ed with
R6 in which case the heterocycle will bear a positijve charge. . Pr%erred
het er ocyc| esaiivecraine agighresifves containing atigast gt w@xidEe ﬁ&?tPWg,fesz%% ©

di subst it ut gd L hi O byiaed dvithrd dacebRandgRiuptantied the

thi azol e, ﬁ&’@h@??f?E?%W?%%S?@Pi?b Subsi t i tﬁh%ﬂ 1,%{“2 Do az] ne

N subsi t i t uCelgnpinge carlbaesteriief With 8 (hltsialkoxe T4 FoNPeR ?Pe"%si@ "§% 050090
PCT/ US02{ 37%ﬂe8mo£‘lf\ RBRE LHe8ink REdidIRe ad B REind CarFptRuBmL hd baumdlo arse
conprised of 2'to 8 native am no acid residues containing at |east one
unoxi di zed cyanoguinelinetireHed thepefurRiar ni nus of these peptides can be
acylated with a C1-C5 al kanoyl group and/or the C-term nus can be
esterified with a CL-C5 al koxy group. In those cases where there ‘:‘{ re nore

than one cyst ei n& maybelins example A\t dinEegpie 8t ISEhdN SPMELROGIEETR Xa 3.
cyanoqui nol g ﬁegrbpeﬂé}n;SIQQES%T (LjE ridly @B oresERapbldEpticaklhesdapiuted ik T An

exanple of n1's 0. In sone enbodi nrents X may be for ex le -E-T-L. E may
be for dRampray ks®(GrianWheseipn istQeteld dr ey b?fﬁrﬁwl%@q@@&ﬁuﬁﬁt'wgrei n m
s 0 or 1 Yo,!%riaw SRR EnQBloh AN aldryasSpihRie! piresidingl Widazoleppt i onal |y
substituted heteroaryl’ such as pyridine, pyrimdine, |nlgazole, t hi azol e,
t hi azol i di ndhiazse.itaipaolidings aw,rol?,rfu@ﬁh@f@beaé%iz e 3hd 1241208 azol e, In
sone enbodinents X is optionally substituted aryl, e.g., optionally 15
substituted phenyl. In other enbodi nrents X may be substitu%ed or

unsubst it uted bi dfyepme egpdinggnts Ki'%9@l°i”é"3h%{bé¥"6‘é?‘&ﬂry'r Py UGN such as
napht hal,ene, : rahydr onapht hal ene, indane, 1 -oxo-indane,
1,2,3,4J§etfg%§§w%g§?%ﬁ*ine, napht hyri di ne, benzofuran, 3-oxo 20

1, 3-di hydr oi sobenzof uran, benzot hi aphene, 1, 1-di oxobenzot hi aphene, indol e,

2, 3- In other embodiments X may be substituted or unsubstituted bicyclic aryl or
bicyclic heteroaryl ring system such as naphthalene, 1,2,3,4-tetrahydronaphthalene,
indane, 1-oxo-indane, 1,2,3,4-tetrahydroquinoline, naphthyridine, benzofuran, 3-oxo-

20 1,3-dihydroisobenzofuran, benzothiaphene, 1,1-dioxobenzothiaphene, indole, 2,3-
dihydroindole, 1,3-dioxo-2,3-dihydro-1 H-isoindole, benzotriazole, 1H-indazole,
indoline, benzopyrazole, 1,3-benzodioxole, benzoxazole, purine, phthalimide,
coumarin, chromone, quinoline, terahydroquinoline, isoquinoline, benzimidazole,
quinazoline, pyrido[2,3-b]pyridine, pyrido[3,4-b]pyrazine, pyrido[3,2-c]pyridazine,

25  pyrido[3,4-b]pyridine, 1H-pyrazole[3,4-d]pyrimidine, 1,4-Benzodioxane, pteridine,
2(1H)-quinolone, 1(2H)-isoquinolone, 2-0x0-2,3-dihydrobenzthiazole, 1,2-
methylenedioxybenzene, 2-oxindole, 1,4-benzisoxazine, benzothiazole, quinoxaline,
quinoline-N-oxide, isoquinoline-N-oxide, quinoxaline-N-oxide, quinazoline-N-oxide,
benzazine, phthalazine, 1,4-dioxo-1 ,2,3,4-tetrahydrophthalazine, 2-oxo-1,2-

30 dihydroquinoline, 2,4-dioxo-1,4-dihydro-2H-benzo[d][1 ,3Joxazine, 2,5-dioxo-2,3,4,5-

tetrahydro-1H-benzo[e][1,4]diazepine and cinnoline.
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di hydr oi ndol e, 1, 3-di oxo-2, 3-di hydro-1 Hi soi ndol e, benzotriazole, 1

H i ndazol e, indoline, benzopyrazole, 1, 3-benzodi oxole, benzoxazol e,
purine, pWDhlalosowp@e, coumarin, chronone, quinoline, terargarusqus™es i ne,
i soqui nol i ne, benzi m dazol e, quinazoline, pyrido[2,3-b]pyridine,

pyri do[ 3, 4- b] pyrazi ne, pyrido[3, 2-c]pyridazine, 25 pyrido[ 3, 4-b]pyridine,
1H pyrazol e[ 3, 4-d] pyri m di ne, 1, 4-Benzodi oxane, pteridine, 2(1

H) - qui nol one, 1(2H)-isoqui nol one, 2-oxo-2, 3-di hydrobenzt hi azol e, 1, 2-

met hyl enedi oxybeptogal sdbsikierts) @may bedormmmipkosaedtediromédwalagehi ez ol e,

qui noxal i ne, ui nol i ne- N- oxi de, isoquinoline-N-oxide, quinoxaline-N-oxide,
quinazolineQNQ%%?ﬁ%,pmﬁy zazi ne, phthal azi ne,

1, 4-di oxo-1, 2, 3, 4-t et rahydr opht hal azi ne, 2-oxo0-1,2 30 di hydroqui nol i ne,

2, 4-di oxo-1, 4-di hydr o- 2H benzo [1 0xazl 2, 5-di oxo- 2, 3, 4, 5-
t et rahydr o- 1H be%%‘frﬁf pTbg '81%&'%%1 %’?s“séh%%ﬁ%ﬁgri ne. 14 WD 03/ 050090

PCT/ US024 37918 Optional substituent(s) may be for exanple selected from

hal ogen, eg chlqrine an henyl S odi are both H.
5 R4 may be for gﬁéé’?ﬁ?ﬂ@%ﬁ%ﬁ%“%? @sgéﬁﬁﬁ%&o@ nggg{qaat%ta?@go %Hdno aci d
resi dues copésidudisr@niinihgaisbasioae unoxidided eybtens tasidue wheseid i isbeingita R4 i s
bound to the rest, of the ecu t hr f e or nore
of the cyst %@St?fetg?W@Pfgl)tbroéghﬁqﬁjlﬁg%g&gﬁo&%@étﬁe? E%Cﬁ%}gﬁ%gen, al kyl
of 1 to 6 casdiquesatons, R7- (C(R6)2)s wherein R7 is NR6R6 and Het-(C(R6)2)q
W (C(R6)2)r . In the conmpounds of the invention each R6 may be sel ected

from hy Pogen 15 and alkyl of 1 to 6 carbon atons. Preferred conpounds of
this invention amacHesaemadbedsdedteniromhydmigensalkyohé ko serbonaiams &d- bel ow,

the substit are as defined abpve. ._,,,Fgg@p_ ds according to Fornul a
(1), wherei 28%6?%8 wigrein F?Y 'Y é‘ﬁéﬂe Ef"?@ﬁgté(rc%gf’)ﬁﬁ), A G)Légr( is aryl optionally
substituted or a pharmaceutically acceptable salt thereof. B. Conpounds

according to For rirr]ilkhae éolnzpiou\l’nvgg o tihg inzveiwtslon_ é\gth’ Rs%.b}? bggelié@ttea%ﬁm Wdr&genx i's

15 and alkyl of 1 to 6 carbon atoms.

Preferred compounds of this invention are described below. Except as
otherwise indicated below, the substituents are as defined above.

20 A. Compounds according to Formula (1), wherein Z is -NH-, n is an integer of 0, and
X is aryl optionally substituted or a pharmaceutically acceptable salt thereof.

B. Compounds according to Formula (1), wherein Z is -NH-, n is an integer of 0, X'is
phenyl optionally substituted or a pharmaceutically acceptable salt thereof.

25
C. Compounds according to Formula (1), wherein Z is -NH-, n is an integer of 0, X'is

aryl optionally substituted and G;and G, are H ora pharmaceutically acceptable salt

thereof.

30 D. Compounds according to Formula (1), wherein Z is -NH-, nis an integer of 0, X is
substituted or unsubstituted bicyclic aryl or bicyclic heteroaryl ring system, or a

pharmaceutically acceptable salt thereof.
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phenyl optionally substituted or a pharmaceutically acceptable salt

thereof. 25 C. Conpounds according to Fornula (1), wherein Zis -NH, nis
an i ntegewooB/Ofo9X is aryl optionally substituted and G pamds@3mie H or a
pharmaceutically acceptable salt thereof. 30 D. Conpounds according to
Formula (1), wherein Zis -NH, nis an integer of 0, Xis substituted or
unsubstituted bicyclic aryl or bicyclic heteroaryl ring system or a
pharmaceutically acceptable salt thereof. 15 WO 03/050090 PCT/ US02/ 37918

E. Conmpounds according to Fornmula (1), wherein Zis -NH, n is an integer

of 0, Xis n i i _Rmd r; :

phar maceut i 5?@%@%@%@%@“@;?@%%mrg’?”.ﬁ@q§§%c| ?F’crgléla@‘ I@P gfrogé( 'S
conpounds ofphehylsptionadipsiibsiitged angFarnthSeard Jar eyphayoagautienlls aceentable her eof

i ncl ude: 10

N- (4-{ 3- chl SEBYE'®4- phenyl - 1, 3-t hi azol - 2-yl ) sul fanyl ] ani | i no} - 3- cyano- 7- me
t hoxy- 6- 5qui nol i nyl)-3, 4-bis(dinethylam no)-2-butanam de,

N-[ 4- (3- Chl oro- 4-fl uor o- phenyl am no) - 3- cyano- 7- met hoxy- qui nol i n-6-yl]-3,4-b
i s-(3- hydroxy-pyrrolidin-1-yl)-butyram de, 15

N- [ 4- ( 3- Chl SpecHicéllyyweleart compdurBlsef die invertidngie hagjuperiticalyl gecgptable

(di met hyl am 1 de, N-{4-[4-(Benzyl oxy) - 3-chl oroan

ilino]-3- cyg%g)ttgelgéffﬂ%é% qui nolinyl}-3, 6- 20

bi s(di met hyl am no) hexanam de,

N-{4-[4-(Be - 3- isld - = noxy 65 U Bold Byld - 3, 4- di
( 1{ p3[/r r1§| | N—K%%%%?éh%&h—gé?ﬁyg—g,é-fPl%]zoéQ-ﬁ’f&ﬁ@nlea‘?ﬁlth}xﬁ charftey ndindiyle:
( 2R) - 2- ami nayqifiyd)-B4 £ histsimgtimzamino)- 2 uiaiamide,( { 3- {[ 4- (3- chl or o- 4-f | uor oani |
i no)- 3- cyano-7-ethoxy-6-quinolinyl]amno}-1-[(dinethylam no)nethyl]-3-
oxopropyl } sul fanyl ) net hyl ] - 2- oxoet hyl } am no) - 5- oxopent anoi ¢ _aci d, and

N- { 4- [ 4- ( Ber-j4-(3x@hloB>-4HLiomoerhenylamiio)-3-cypaerd-metborosyindinyihdiis(3-- 3, 4
hydroxy-pyrrolidin-1-yl)-butyramide,
15
N-[4-(8-Chloro-4-fluoroanilino)-3-cyano-7-ethoxy-6-quinolinyl]-3-
(dimethylamino)butanamide,

N-{4-[4-(Benzyloxy)-3-chloroanilino]-3-cyano-7-ethoxy-6-quinolinyl}-3,6-

20  bis(dimethylamino)hexanamide,

N-{4-[4-(Benzyloxy)-3-chloroanilino]-3-cyano-7-ethoxy-6-quinolinyf}-3,4-di(1-

pyrrolidinyl)butanamide,

25  (2R)-2-amino-5-({2-[(carboxymethyl)amino]-1-[({3-{[4-(3-chloro-4-fluoroanilino)- 3-
cyano-7-ethoxy-6-quinolinyllamino}-1-[(dimethylamino)methyl]-3-
oxopropyl}sulfanyl)methyl]-2-oxoethyf}amino)-5-oxopentanoic acid, and

N-{4-[4-(Benzyloxy)-3-chloroanilino]-3-cyano-7-ethoxy-6-quinolinyl}-3,4-

30 bis(dimethylamino)butanamide,
or a pharmaceutically acceptable salt thereof.
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30 bi s(di met hyl am no) but anam de, or a pharmaceutically acceptable salt
thereof. 16 WD 03/050090 PCT/ US02/37918 The conmpounds of this invention
nMay cont aWo 00/08000¢ nore asymmetric carbon atoms; in such eayAsp2/sies
conpounds of this invention include the individual diasteroners, the
racemates, and the individual R and S entantioners thereof. Sone of the
conpounds of this invention nmay contain one or nore double bonds; in 5 such
cases, the conmpounds of this invention include each of the possible
configurational Thessmpowlsiswethis imsentior momesontdin bhe semprorRyIENetijHhezrbgn

conpound of _this inventiop contai I - IHA OO

subst i t uent afoBe i SHSH B7E5 fcgﬁp%gﬁgsngﬁ tg,gllﬁ%ﬁgﬁ%@lggwﬁagg&%yﬁggh

substi tgent diéIE:iérdmpl,rs,rmS reocambse pndihe ibdividbal Rane S antandiorees @Al 10 For t he
conpounds o or a (1) defi . A [ hia, l;

ot her wi se ngf’@ﬁ,"%ec%quf}% ﬂﬁﬁgéﬁ%@ﬁg? g{é &f ﬁ%ﬁfﬂ‘?'%dH%ﬁrg%%ﬁogg% bt?ggﬁ "ﬁZ?ei n
means chg or such dases,ahe bompouraisof thislinventibd indlkdd eah af Swedpessidd n neans a

branched or straight chain havi fr. n%%ﬁl
al kyl gr oupgor?f't%fq%%alrﬁéqrﬂ%ﬁ ?S&eﬂg‘ﬁ,“ﬁ'%%%sﬁ'?“?%?g%@% , Eu'[lé;?o i gglgﬁwl ,
E) p :):JE) %lal I peMyilgv?rn?n?ﬁn’galir!sca)mbietyatdnyaisiu@Qta' sanesubstitueninersthan preenjor

y su ituted W Re_.0 ti
L6 throe LuAMRGRHE Dot Hidierth b B e HE BimBp Rl 8 Sarmen one
per hal oal kyby diffaledgen, nitro, hydroxy, am no, carboxy, carboxyal kyl,

al kyl ar’r]I o and dial kyl am no, thioal kyl, alkoxycarbonyl and acyl. Al kenyl
as used'herein means a branched or straight chain having from2 to 6 carbon
25 atoms, the ch&bntheawotrmionndmpfdfornatagt) defiredtalpdveranddeissad #v@eE. bond and

al | possi bl emeg$§ :e %%tﬁ‘i&"%gﬁb?h‘%@gﬁ{ﬁstﬁnﬁ% %Ferﬁ’dﬁnegy be used synonynously

with the teM yI'1 denes enpl ar
\ . y al kenyl groups
i ncl ude et henyl, propenyl, 1,4- butadienyl, 3-hexen-1 -yl and t%e Igikep

o more subst it ublfoer 8 SRa O s R, Rk, B heil Lt ed it one
15
Alkyl as used herein means a branched or siraight chain having from 1 to 6 carbon
atoms. Exemplary alkyl groups include methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, t-butyl, pentyl and hexy! optionally substituted with phenyl, phenyl optionally
substituted with one or more substituents preferably from one to three substituents
20 independently selected from alkyl, alkoxy, perhaloalkyl, halogen, nitro, hydroxy,
amino, carboxy, carboxyalkyl, alkylamino and dialkylamino, thioalkyl, alkoxycarbonyl

and acyl.

Alkeny! as used herein means a branched or straight chain having from 2 to 6 carbon

25  atoms, the chain containing at least one carbon-carbon double bond and all possible
configurational isomers. Alkenyl, may be used synonymously with the term olefin
and includes alkylidenes. Exemplary alkenyl groups include ethenyl, propenyl, 1,4~
butadienyl, 3-hexen-1-yl and the like optionally substituted with phenyl, phenyl
optionally substituted with one or more substituents preferably from one to three

30 substituents independently selected from alkyl, alkoxy, perhaloalkyl, halogen, nitro,
hydroxy, amino, carboxy, carboxyalkyl, alkylamino and dialkylamino, thioalkyl,

alkoxycarbonyl and acyl.
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30 substituents independently selected from al kyl, al koxy, perhal oal kyl,
hal ogen, nitro, hydroxy, am no, carboxy, carboxyalkyl, alkylam no and

di al kyl anwoo3/ostiseal kyl , al koxycar bonyl and acyl. 17 WO (R TOENB D18

PCT/ US02/ 37918 An al kynyl group is defined as straight or branched carbon
chain of 2 to 6 carbon atons that contains at |east one carbon-carbon
triple bond and i ncludes propynyl and the like optionally substituted with
phenyl, phenyl optionally substituted with one or nore substituents

plrEf Ier ab:i ﬂncaﬁyomlegrdlmp isrmlelﬁaettamstraigfuembsariCha@p@rhG@ﬁbf#iy 0§ 21te@ ca®oB from

al kyl, al kox r ' e '

car boxyal ky %dnﬁtﬁ@ﬂ%ﬁﬁ%%%ﬂ%a% ?zh‘g %5'%3 rqir&lre]1 Et,;&ttﬂﬁ;% g’lbﬁé %énd gﬁkdg)%f/ (F:) mgﬂ ﬁhdan d
acyl . Al koxe like apsienhllyeubstitutad aith phanyl Kyanyeptignalysubatitiiedonthiane & ky |
group is as L. Qusl ' d %5499@ disigedret hoxy,
et hoxy, n- p%cg%%ésw%nlys-%g%géodxﬁ%-%ﬁ g)%,@é %9%&?%%3 lg(?\ pole?/tgltcé her s e d
i ncl udi n§ - Go(rCHR) 20CHS, pathaibaliyikiydlogan, nied hydrpy, &K §8X%| npl e

car bocycl e hayi ) i ' : . t ons d
ror o pr of or SRS EBOAES tad KRG dnioah ol Racbof el O, A7 ¢
3 ||ndeloEnFIen_tIy sel ected al kyl groups of 1 to 6 carbon atons. 15 Exenplary
cycl oal kyl r,i,n n SV, t ks I | oh I
and adanant 310 g5 D el Ry ARt CHFRET ! Wion BXLAGRERLE o s = Dol &
ar o][rat ic ri ﬁge\ﬁmmslyrrgasfzmm. Exeroplagy alseyayaups iplide MeHPXY.c3thexyy NIREIPOXY,
preferably h S [Ss. ' ' ' 20 B[ h 8, 9, 10
or 12 rrgbrbeljggo%ro ?’ﬁgme tgqqu C% §Q@é‘pbgéﬁg§'§%§/&g§§?'3grgu(gs@%gw 'ea\pgﬁenyl ,

al pha- napht hyl , bet a- napht hyl, indene, and the |ike independently

substituted with bstit d . f M .

subst ] t vent Svclrsiyre Sedeisin MeREt f S/BneaLh P BEA FerkiRby il hladg ) D °
opti gn?! It yt fﬂgﬂn@to ﬂ'tbambn Fm’lfdm§aﬂg£ mdrepeaderaBly fidet 8 tm@ cgibod @tamsesptmnally
unsubsti tuted or .opti. A tit.pt ' '

whi oh cont areHestiugl Wil 15p Wiaddtertpi! S eTBT Q6 Bliubs 1 o B caftRHRESAE L0,
same or 1di f fExeaiplary Bydisatige Angingigaa croiebropyl f eycloauiyl, chaopemifl sayclobiexyl

het er oat ons ' ' - . .
perer speciaﬁp(%rdgf\gaﬂ%’?alw’%% Iikg.e het eroaryl does not contain 0-0, S-S or S-0

Aryl as used herein means a mono or bicyclic aromatic ring having from 6 to 12
carbon atoms. Monocyclic rings preferably have 6 members and bicyclic rings

20 preferably have 8, 9, 10 or 12 membered ring structures. Exemplary aryl groups
include phenyl, alpha-naphthyl, beta-naphthyl, indene, and the like independently
substituted with one or more substituents and more preferably with 1 to 3
substituents. Phenyl as used herein refers to a 6-membered aromatic ring optionally
mono, di or tri-substituted.

25
Heteroaryl denotes an unsubstituted or optionally substituted monocyclic 5 or 6
membered ring, which contains 1 to 4, or particularly 1 or 2 heteroatoms which may
be the same or different. Nitrogen, oxygen and sulfur are the preferred heteroatoms,
provided that the heteroaryl does not contain O-O, $-S or S-O bonds. Specific

30 examples include thiophene, furan, pyrrole, pyrazole, imidazole, 1,2,3-triazole, 1,2,4-
triazole, tetrazole, thiazole, oxazole, isothiazole, isoxazole, 1,3,4-oxadiazole, 1,2,4-
oxadiazole, 1,3,4-thiadiazole, pyridine, pyrimidine, pyrazine, pyridazine and 1,3,5-
triazine. The heteroaryl ring may be oxidized when a heteroatom is a nitrogen atom

A
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30 exanpl es include thiophene, furan, pyrrole, pyrazole, imdazole,
1,2,3-triazole, 1,2,4- triazole, tetrazole, thiazole, oxazole, isothiazole,
i soxazol ewolg3psdvoxadi azol e, 1,2, 4- oxadi azole, 1, 3, 4-thi adiTazmka7918

pyridi ne, pyrimdine, pyrazine, pyridazine and 1,3,5- triazine. The
heteroaryl ring may be oxidi zed when a heteroatomis a nitrogen atom 18 WO
03/ 050090 PCT/US02/ 37918 to provide the correspondi ng N oxide, including
pyridi ne -N-oxi de. The heteroaryl ring nay be oxidized on a sulfur atomto
provi de t he te proviels ploa domespsndiing hi-akide including pyrrigine -hedxids. nthe hateepehe
-1-oxide. The heterocyel i ] ' ; ; one of the
car bon atomE',r‘génLPé’fFea%)XQ‘cllgefC%{%)%glgﬁg%%'ﬁ?(gb@r\{@? %&%%@%b%n%é@?@%{bﬁ as used
her ei n r ef ersiitre, setudingttbidpbenepat-oxidé.| Theurateroeirclie 889 bhayednitain afogeaMvl i ngs
having 8 to 20 ring a [l ] oAt o wWhi ch may be the
same or dif 78" nedggggaérﬁpb%{@%)gg%he%%’fsb{ng)zr\aﬁér}ggggﬁebxygen and sul fur
optional by substituted with 1 to 3, independently sel ected substituents

whi ch may be,. 10t ' oV t i lddbidehier oar yl
does not CO%I%YICHC %eta%%&? §QL8€81 @%r%fnﬁ%ﬁeégo %5%%%‘(1 i Jg%ggrgﬂ‘%wgésaq%ﬁcl ucllléey:?5 i ndol e,
2, 3- di hydr oifnstal rings haiind 840128 ringistwins dertaining aidiwstereatomsawiieh MayidRe,
t et rahydroqui nol i ne. . : ' : (Jab ARy Ql,
benzotri azoILH%e, s%*g%%@ﬁ?%@ﬁ%@%ﬁ%éﬂ@@i%%’%@ ﬂeﬁgﬁg?gse@ka _glah%ﬂ:ai,_}mgenzopyr an,
ci nnol i ne, piptibedligsUbstitutgawith2dbidnmdepergiently pelp¢ied gubslityaats which may be
pyrido[ 3,2- + ridine ' - eI ' Rf 0dbNns.s
pyri do[ 3033 %é?m%oaﬁﬁ%&%h&?kjg?Qhanh'P%lﬁlgﬁllgﬁﬁtgP%e%%?%énﬁ%a Ei t her or both
ri ngs of ther BObpols.Specifig esgrapleminaiudebindpler 2.3dihydregadale. &-Bdazalg, ful |y
saturated. Th i_cycli.c aro - b i, &l ' en atomto
orovi de-t he RaPTEbo e BquBihe, Branidbagoms, Sl AT 1 The
bi cyclic gr dupzothippbeney beuzimighzole, berzoltazpleabemothiazoies bpaeoxaolehe
corr espondi jde 0 ; IIab Aol My} pes . -oxi de. The
bicyclic r {%@%@é{#@lﬁ ?r%?‘; ecn%%r%b%rlgﬁ’ecén@gﬁ%’dnylé?grl oqtﬁmé'ﬁg_@ﬁe’ of the carbon
atoms, d8ch rephyridineapyrite]3,Motnyadiner pwidaléed-blpgdding, pyseelZkIPYiiing: he
definition for. h Lndivi dual . pa : [ L b AP RhEESE tHE! ess
defined ot h&y%dgggﬂhg%'\éls@ a c”en,%’ %)Féorl ﬁ%{%@?ﬁﬁ%%@?ﬁsﬁhﬁgf% _aﬁkgll group, as
defi ned abowcyaharimgesyser mayfierpartaly skiurdiedr erdely satwaiedohha bigyclic group

may be oxidized on a nitrogen atom to provide the corresponding N-oxide, such as

quinoline -N-oxide. The bicyclic group may be oxidized on a sulfur atom to provide

20 the corresponding sulfoxide or sulfone, such as benzothiophene-1-oxide. The bicyclic
ring system may contain a carbonyi group on one of the carbon atoms, such as 2-

indanone.

Where terms are used in combination, the definition for each individual part of the

25  combination applies unless defined otherwise. For instance, perhaloalkyl refers to
an alkyl group, as defined above and perhalo refers to all hydrogen atoms on the
alkyl group being substituted with a halogen as define above. An example is

trifluoromethyl.

30 Some of the compounds of the invention have centers of asymmetry. The
compounds may, therefore, exist in at least two and often more stereoisomeric forms.
The present invention encompasses all stereoisomers of the compounds whether
free from other stereoisomers or admixed with other stereoisomers in any proportion
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al kyl group being substituted with a hal ogen as define above. An exanple is
trifluoronmethyl. 30 Sone of the conpounds of the invention have centers of
asynmet r ywolis@sowonpounds may, therefore, exist in at | ea®CTrugn2/amdsof t en
nore stereoisoneric fornms. The present invention enconpasses all

stereoi sonmers of the conpounds whether free from other stereoisoners or
adm xed with other stereoisoners in any proportion 19 WO 03/ 050090

PCT/ US02/ 37918 and thus includes, for instance, racem c m xture of

enant i oner s arxl tas Inclusles Her indtianes, sacannie mixiurei of epaetioniers g metl @s tthe absol ut e

configurati &ﬁ&&%ﬁé{‘gwﬂ%ﬂ& lwersb?hg%gcﬁﬂb%gﬂf e(j?)(at%?lrb\f%g& 'c?rﬁ?é)ur?&' th

crystal |l ograp active I'soners m _ exanpl e, by
resol vi ng r aeedéternined byconvestional Kyraassmtaéomraphxs Caryln@lly@ﬁtlse ispers mewyl ut i on

can be carri t%i%r‘égérelayfo? R&adB FW%sgloﬂﬁ”Paéeﬁn i Bﬁﬁ\?atl%é b % hﬂnétﬁ@ art such

as in the presente of a reso
conbi nat iSonssynthesisofT. he‘ll‘heoluimmmlmmamlﬁed?@ﬂrw lthae I(nle)hodaynw tmthaw%lle@!s

i norgani c or; ed in the
art (R char dnGORESETAS hiihe piedibnd STRLAOR 0By bikokaRERaml O o

publ i shers, mblﬂmbnﬂmeqf It is well known to one skilled in the art
that an appropriate salt formis chosen based on physical and chem cal

stability, flowability, hydroscopicity and solubility. Pharmaceutically
accept abl e sal t s Bfe ¢cdnapatmap obiRasnuid (IForyrbE @blainedristinorganiaor diganiclsgltsmi et y
may be foyne | I I ] kal i
metal's b a ity REMBLI Ao oI QURRN e P Rfcnaic, BABKR, Cobrpfionte?

cal ci um or OrgagiccrhugfomationgPid pbblisbersaAti! Aﬂ5t1@89hétll$<yfe&hn@m oansal t s

such as N tﬂ{llfealﬂ‘l’mél Pél‘t’%ﬁgﬁ’@%ﬁaﬁesﬁ fBrnds biose %Qe@%ﬁpméng ef this

i nvention contalns a . sa ornmed Trom organi c and
i nor gani ¢ ac¢hgsnigal s@blhiwclma@ﬁyy)hydmscpmltxeamﬁmlusbllﬁm ts may be formed from
acetic, prop | ARl ei c,
ot on ¢, g rceliBl foosblable Sats Ui ioipoundUC Fifpla LY AR afi ol 2L
nitric, *@l f mpiety, mmebhémmgdIfrfoomr@anin@pﬂtimgmb@ﬂem ot exarpple néith @dw@lif oni c,

tol uenesul { opbts SARRAL Shf ARk oA aSdIrRTIoN ARSI S acids. @

is a counterion |c I nC udes 'S not td acetate ride,
magnesium or organic bases and N- tetraalkylammonlum salts such as N-

tetrabutylammonium salts. Similarly, when a compound of this invention contains a
basic moiety, salts may be formed from organic and inorganic acids (i.e. =N(Rs)sQ’).

20 For example salts may be formed from acetic, propionic, lactic, citric, tartaric,
succinic, fumaric, maleic, malonic, mandelic, malic, phthalic, hydrochloric,
hydrobromic, phosphoric, nitric, sulfuric, methanesulfonic, naphthalenesuifonic,
benzenesulfonic, toluenesulfonic, camphorsulfonic, and similarly known acceptable
acids. Q’ is a counterion which includes but is not limited to acetate, chloride,

25 bromide and nitrate. The compounds can also be used in the form of esters,
carbamates and other conventional prodrug forms, which when administered in such
form, convert to the active moiety in vivo.

The present invention accordingly provides a pharmaceutical composition
which comprises a compound of this invention in combination or association with a

30 pharmaceutically acceptable carrier. In patticular, the present invention provides a
pharmaceutical composition which comprises an effective amount of a compound of
this invention and a pharmaceutically acceptable carrier.

20



25 brom de and nitrate. The conpounds can al so be used in the form of
esters, carbamates and ot her conventional prodrug fornms, which when

adm ni st ewebsiosomwach form convert to the active noi ety ipCIVIISO/379TBe
present invention accordingly provides a pharmaceutical conposition which
conprises a conpound of this invention in conbination or association with a
30 pharmaceutically acceptable carrier. In particular, the present
invention provides a pharmaceutical conposition which conprises an

ef fective ampunt lpfadditiontpibentilitss, deseribed Rerein sasme afiiie gopRavnasithis cal | y
accept abl e caydis : Oﬁ% ; t he
utilities, gg\éécd}@ﬁbggg ﬁ’g@eﬁé&%ﬁ%@@?fc{?&ﬁe@ %%ﬁb%ﬁ%@éﬁ%?é{bhi S iuhé\j/é;ﬁfttf]gn are

i nt er medi at éBvapgieR.ul for the preparation of other conpounds of this
invention. 5 This invention also provides processes for preparing the
conmpounds of fornula (1) which processes conprise one of the follow ng: a)
reacti ngBa conpoults tventmnralsaprovidps rpcesses)fer prepaemg/the comppungg ol c=N R3
ON 10 & ) i dab ot . are as defined herein,
with a comggaﬁ%@%kmrg%é%%r?ﬁ%ﬁ 15 %%Pg(iﬂﬂn % is as defined herein,
to give a correspondi ng conpound of fornula (1); or b) reacting a conpound

of formula (4)RadifE2) dmboulbloFbréul (Y & or & G4 (1V)

(CH2)n-X

10 G, or Gy Gy (1

wherein, Rs, Gi.4, X and Z are as defined herein, with a compound of formula
Rys-H (D
15  wherein Ry is as defined herein, to give a corresponding compound of formula (1);

or
b) reacting a compound of formula (1V)

J-CReg NH}/
AN

Go or G3 Gy

(CHa)n-X
/

(V)
wherein s, Rs, Rs, G4, X and Z are as defined herein and J’ is Cl, Br or |, with a
20 compound of formula (V):
Rio-H (V)
wherein wherein Ry is a radical selected from the group:

21



wherein s, R3, R6, GL 4, X and Z are as defined herein and J' is O, Br or
I, with a 20 conpound of formula (V): Rio-H (V) wherein wherein R10 is a
radi cal sweloeastosebobr om t he group: 21 WO 03/ 050090 PCT/ USOXCA7@kDE/37918
R8RI- CH N(R6) - 17-(C(R6)2)p-N(R6)- Het-(C(R6)2)g-N(R6)- , (R6)2N-, (OHa
I(AR6)2) \ /(C(R6)2) \ R7-(C(R6)2)p NN, or (C(R6)2)u N- (C(R6)2)p

(C(R6)2)p Wherein a, R6, R7, R3, RO, p, u, and q are as defined herein, to
gi ve a correspondi ng corrpound of formula (la) (CH2)n-X R0 (C(R6)2)NH\Gl
Z ON |~ 1 RRy-CHA(RN 787/CHRe3p- VR 4HE-EYRelals-N(Releact i (BslaNeonpound
of formula (VI): J'-(C(R6)2)s (CH2)n-X NHGL ZCN O\r~N Qor &8 A
(VI) 10 wherein s, R3, R6, Gl-4, X and Z are as defined herein and J' is
Cl, Br or I, wwith a conpound of fornula (V):
(OH),
(C(Re)2)p /(C(R6)2)p\
R7-(C(Rg)2)p—N N— , Q N— , or (C(Rg)o)y N—
\ \ /
(C(Re)2)p (C(Re)2)p

wherein a, Rg, R7, Rg, Rg, P, U, and g are as defined herein, to give a corresponding
compound of formula (la)

5 924 (la)
or
C) reacting a compound of formula (VI):

J'-(C(Re)j\[(

G, or G Gy (V1)

10
wherein s, Rs, Rg, G1.4, X and Z are as defined herein and J’ is Cl, Br or I, with a
compound of formula (V):
Ri-H (V)

15  wherein Ry is as defined above, to give a corresponding compound of formula (Ib):

2



R10-H (V) 15 wherein R10 is as defined above, to give a corresponding
conpound of fornmula (Ib): 22 WO 03/050090 PCT/US02/37918 Rl 0-(C(R6)2)s
CH2) n- X NWOGB/0Z0RL0 L-CEN \r" N &Q or G3 &4 (I b) If necessaryuso3zoy of the
reacti ons described herein reactive substituent groups or sites may be
protected prior to the reaction and rel eased thereafter. 5 The conpounds of
this invention may conveniently be prepared from (a) comrercially
avai l able starting materials b% known starting materials which nay be
prepared as described i anld'(Qe(S’m ¢ e procedures or (CdY),Mw i nt er nedi at es
described in the schemes and explerimental procedures herein. 10 Reactions
are perfornmed in a solvent appr iatBH o agents and materials
enpl oyed and suitable for the'tdansfi or matN lng gffgcted. It is
understood by those skilled in theDart ofNor synt hesis that the
various functionalities present on the ng\

Thi

kit

st be consistent with
the chem cal transformations proposed.

ma necessitate judgenent as
to the order of synthetic steps. %‘:{3'{)@' te 15 consideration nust be nade

as to the protection of reactive 8nal “groups to pfiEvent undesired
side reactions. Substituents on the starting nmaterials may be inconpatible
with some of the reaction conditions. Such restrictions to the

substi tuent s whi chh nacessagnpany bf aieweadiionf desaribad hemin aniiliet substituantl | be

Spnerent L GRGptLibEduld 5l PERSHE BT AR RS

i nventiorb enconpassed by formulas 2 and 4 is illustrated below in

7 ousheet 1 e ond ooy R e G M40 Bp e R Y

al cohol , am eamnmewiallypiailableostating reteralc (b kaown sigripgpbatddalsivhichmmayilze 5 i n

an inert prepared as described in literature procedures or (¢) new intermediates described in
the schemes and experimental procedures herein.

10  Reactions are performed in a solvent appropriate to the reagents and materials
employed and suitable for the transformation being effected. It is understood by
those skilled in the art of organic synthesis that the various functionalities present on
the molecule must be consistent with the chemical transformations proposed. This
may necessitate judgement as to the order of synthetic steps. Appropriate

15  consideration must be made as to the protection of reactive functional groups to
prevent undesired side reactions. .

Substituents on the starting materials may be incompatible with some of the reaction
conditions. Such restrictions to the substituents which are compatible with the
reaction conditions will be apparent to one skilled in the art. Reactions were run

20  under inert atmospheres where appropriate.

The preparation of the compounds of this invention encompassed by formulas 2 and
4 is illustrated below in Flowsheet 1 where Z, X, n, Rs, R4 G1, G, Gs, and G, are as
described above. Treatment of the unsaturated amide of formula 1 or 2 with an

25 alcohol, amine, mercaptan, or cysteine containing peptide of formula 5 in an inert
solvent such as tetrahydrofuran in the presence of a basic catalyst such as
triethylamine and the like results in a Michael addition reaction producing the
compounds of this invention represented by formulas 2 and 4. In some case where

23



sol vent such as tetrahydrofuran in the presence of a basic catal yst such as
triethylamne and the like results in a Mchael addition reaction producing
the conmpewnaasaot his i nvention represented by formul as 2camkod/37918 sone
case where 23 WD 03/ 050090 PCT/ US02/ 37918 the conpounds 1 or 3 al ready
contain a basic functional group, it may not be necessary to add an

addi tional basic catalyst to obtain the conpounds of this invention 2 and
4, respectively. In those cases where the product contains nore than one
asymmet ri ¢ dhe bompautrmis)1 drigealready bontain adbawia fencitmakgroap, ibpay epidreat ed by 5

chr omat ogr aphi ods, .24 0 et 1

CH2) n- X CH2) K® o5 TAR R arcbffondt bR ARl TS bighg EathRoulas e, L o o
N THF, Et 3NiR@n@B82 Mnd@4ra8pectively. InGhiddencaseSMbpre e EroducRacripity MRrepadG2 C=N
5RB0 X/ 34 5
Conmpounds ofocﬁ\telﬁ% Hfdrc%aﬁ%lnﬁg%r gﬁggﬁgﬁ hn%g%tg}:é?rnu rg%a'g‘b %g%aﬂrégy al so be

pr epar ed5as chrmwatop@bpbiow methddsowsheet 2 wherein Z, X, n, R3, R4 Gl, KR, G3,
and &4 are as described above. J' is the hal ogen atomBr, |, or d and 10
is a primry or

24



secondary ami ne wherein R10 is a radical selected fromthe group:

RBRI9-CH N(R6)- , R7-(C(R6)2)p-N(R6)- , Het-(C(R6)2)qg-N(R6)- , (R6)2N- (OH)a
(C(R6) 2) pwa @B(omap2) p\ R7-(C(R6)2)p \ /N, O /N , or (C(RPAyusok37910
(C(R6)2)p (C(RB)2)p wWherein R6, R7, R8, R9, p, u, and q are as defined
above. The reaction of conpounds 6 or 7 with an amine 10 in an inert

sol vent such as tetrahydrofuran or acetonitrile results in a two step
process involving displacenment of the halogen atomw th the 25 WO 03/ 050090
PCT/ US02/ 37918 am ne and a M chael addition of the amne to the double
bond of the unsaturated am de givi ng t he conpounds of this invention 8 or
9, respectively. Flowsheet 2 (CH2) - X (CH2)n-X HG1 ZG1Z J-((R620C) s\
NNLL CEpwihédsd C=N/ | OG3 NJ' -((R6)2C)s N N 6647HG4RioH
Rio-H 10 10 (CH2)n- X(CI%Z)n%J—lﬁ@l Zl GL zI Ri o-(( R6) QC@))‘XS N /
\ GNRoOx® /1 \ CN RoO Rlo((R6)2C)sNN 58 9

d

Simlar chemstr ba1aplledtoth omerchﬁtF%r [ eszll 14 to
gi ve ot her RCW of th\s i deQnti on 515 18. C=N

THF, EtgN P

(CHo)p-X /(CHz)n‘X

Go C=N 5 Gy C=N

————~ Ry O

AN
THF, EtgN
= y =13

Rs N Gq Rs Gy

A/

Compounds of this invention represented by formulas 8 and 9 may also be
prepared as shown below in Flowsheet 2 wherein Z, X, n, Rs, R4 Gy, Ga, Gs, and G4
are as described above. J’ is the halogen atom Br, |, or Cl and 10 is a primary or
secondary amine wherein Ry, is a radical selected from the group:

RgRg-CH-N(Rg)- » R7-(C(Re)2)pN(Re)- , Het-(C(Re)a)g™N(Re)- » (Rg)oN-

(OH),

| (ClRely | (ClRol m
/

R7-(C(Re)2)y—N N= ., Q N—, or (C(Re)o)u N—

AR
N (CRep (C(Re)lp \__/

wherein Rs, Ry, Rs, Re, p, U, and q are as defined above. The reaction of compounds
6 or 7 with an amine 10 in an inert solvent such as tetrahydrofuran or acetonitrile

results in a two step process involving displacement of the halogen atom with the
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WD 03/ 050090 PCT/ US02/ 37918 (CH2)n X GL Z CH2)n-X NH C=NGL Z ¢l o
J -((R6)20)s p& C=N J' -((R6)2)s B N® \ NN H 1l & 12 CH)n-X
CH2) n-X WO @OREPEC)s GL Z GL Z NH C=N 0 / | \ C=N 0 GPa¥/0soriz7Hs G4

-((Re)2C0) 4 13 14 The starting materials 1, 3, 6, 7, and 11-14 needed
to prepare the conpounds of this invention may be prepared as described in
the patent US 6,002, 008 and in the applications v0001 8761 and W001 8740.
27 AML00326 10 .cif ,nr "n'rr  f~, a6 'yf: : CH2) -X GL ZI CH2)n X
RLO NH C=N Gmige apyi 6-Nlichss ayidition of3hmapjiee *(O(t%)igwa‘glg epd oftke ungatateho N N

amide giving the compounds of this invention 8 or 9, respectively.

Flowsheet 2
(CHz)n"X /(CHZ)n"X
G, Z
J'~((Reg) ZC)S\/\”/ OG2 X C=N
o
(Re)zo)s/\)J\N N
H g
6 7 4
R10-H F']10'H
10 10
(CHg)y-X /(CHz)n'X
H G1 z G1 y4
R10“((R6)2C)sWN X C=N Go C=N
Rio O Z ¥
Gg N R10-((Re)2C)s m N
G
5 8 Gq 9 4

Similar chemistry may be applied to the isomeric intermediates 11-14 to give other
compounds of this invention 15-18.
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15 HG4 16 Ro-((R6)20s (CH2)n-X (CH2)n-X GL Z GlL ZRioj-Ir NHC=NO
@2 CN OB NRLHN4 RoO-((RE)20s 4 17 18 Representative conpounds
of this iwoesoseowere eval uated in several standard pharr@zisoegiasl test
procedures that showed that the conpounds of this invention possess
significant activity as inhibitors of protein kinases and are
antiproliferative 5 agents. D sease states which can be treated or

i nhibited by protein kinase inhibitors include those in which the etiol ogy
is at least in part caused by a déHegtX upstreamin a signaling pathway
froma protein kinase (i.e n cancer); those in mhicncmgex etiology is
at least in part caused by gh oVerexpressed protein kinasé (r.e., lung
cancer and col oni c_gol yps hdseNi n which the €8iolbgy is at |east in
part caused 10 by Dr ol §iRg).R)snasechLgens t ugned=oh at al

tinmes; gliobl ﬁBB)e@a) ‘ i Vi
pharnacological t est proced,res the conp '
t herefore useful as antlneopﬁastlc agents. In pg , these conpounds
are useful in treating, ithibiting the growth of, orGs eradicating neopl asns
such as those of the breast, kidney, bladder, nouthy | arynx, 15 esophagus,
stomach, colon, ovary, lung, pancreas, liver, prostate and skin. In
addition to having antineoplastic properties, the conpounds of the present
invention are useful in treating or inhibiting a variety of protein
tyrosine ki nase- associ ated disor ncl udi ng: pol ycysfdie K*dney di sease,
col oni c poly g stenosis; 28 A éb 6 12 4-1T U "". ,}9 4 .at KdF.,
tr"<; athero @Pé jii;%‘angcpfi romas; hemangi omasGydi Zbet es; acute and

chronic

NH N C=N
s
° G N
Gy J“((Re)2C)¢ Gq
13

: 14
The starting materials 1, 3, 6, 7, and 11-14 needed to prepare the compounds of this
invention may be prepared as described in the patent US 6,002,008 and in the
applications WO0018761 and WO0018740.
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nephr opat hi es; Si'g sarcomm; neovascul arization asgpciated with macul ar
degenerati on, / t arthritis; osteoarthritis; tighsplant rejection
psoriasis; lupus; graft versus host disease; @ brarilidfephei @iy &1
respiratory and skin allergies; 5 autoi nmune al opeci a; Autoi nmune
Hyperthyroidism multiple sclerosis; atopic dermatitis; and system c
sclerosis; and are useful as antibacterial and antiviral agents. As used
in accordance with this invention, neoplasmand tunor are used

i nter changeably and mean an abnor mdfHgndwt h of tissue serving no
physi ol ogi cal 10 function. Ag usgd in accordance with this (gpypntion, the
term providi ng ag effectivg %%$§ conpound neans eitper 3irect|y
adm ni stering sutCH N mhistering a prodriyg, derivative, or
anal og whi ch mﬁl% fqrmgdn e aRolife)s8?)s t hea d_WCHNN t he
body. 15 In Burcl(R9)a8s t o t Gg utilities spne

invention are wuseful for theg reparationéﬁf

i nvention. The test procedures used and resflts obthi

STANDARD PHARMACOLOG CAL TEST PROCEDURES 20 Represent &ive compounds of
this invention were evaluated in several standard phg nmacol ogical test
procedures that showed that the conpounds of this invention possess
significant activity as inhibitors of protein tyrosine kinases and are
antiproliferative agents. Based on the activity shown in the standard
phar macol ogi cal 25 test procedures i heyconmpounds of th%&kgpxpntion are
t her ef ore usdtp((RaC)sant i neopl ast i nts. The test procedlres used and
| NHI BI TI ON OF EB| MAL CGROMH FACTOR

results obtained are shown &l ow
RECEPTOR Kl NASE [QEGF- N9 AND HER2cHFI NG RE%\/BI NTLENDAES A 1.7 kb
E C GE
N
Gy

and 1.6 kb cDNA for aspr c do AMLO0326

cDNA encodi ng human HE asﬁ_ c domain 3 no aci d 676-1255)
asy n )
N Rig N

G3

o Rio-{(Re)aC).

18

Representative compounds of this invention were evaluated in several standard
pharmacological test procedures that showed that the compounds of this invention
possess significant activity as inhibitors of protein kinases and are antiproliferative

5 agents. Disease states which can be treated or inhibited by protein kinase inhibitors

include those in which the etiology is at least in part caused by a defect upstream in a
signaling pathway from a protein kinase (i.e., colon cancer); those in which the
etiology is at least in part caused by an overexpressed protein kinase (i.e., lung
cancer and colonic polyps); and those in which the etiology is at least in part caused

10 by a dysregulated protein kinase (gene turned on at all times; glioblastoma).

Based on the activity shown in the standard pharmacological test procedures, the
compounds of this invention are therefore useful as antineoplastic agents. In
particular, these compounds are useful in treating, inhibiting the growth of, or
eradicating neoplasms such as those of the breast, kidney, bladder, mouth, larynx,

15  esophagus, stomach, colon, ovary, lung, pancreas, liver, prostate and skin.
in addition to having antineoplastic properties, the compounds of the present
invention are useful in treating or inhibiting a variety of protein tyrosine kinase-
associated disorders including: polycystic kidney disease, colonic polyps, restenosis;
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if .. (. k,(LIT, FF....... ,,..6 s "t . Lti,: el amno acid

645- 1186) t0Q328ned@nt o bacul oviral expression ve rs, pBlueBacH s2B
(Invitrogen) and pFASIBacHTc (G BCO), separ at &1 Ta”$éEughde” ercddi.ig
(Hs)6 is located at the 5 end upstreamto HER2 and EGFR sequences. Sf- 9
cells were infected at noi=1 0 for 3 days for protein expression. Sf-9 cell
pellets 5 were solubilized on ice in buffer containing 50 nM HEPES, pH 7.4,
10 MM Nadl, 1% Triton, 10 (err)M anmoni um nol ybdate, 100 (err)M sodi um
vanadat e, 1&thggbcttroaiss atdisfibmomas; Miefrangiograst dipeéipemcute andoeheied  pepst atii n,
and 16 ug/m_benzam di 4 ' ¥ Rerifugation.
Crude extrd&P §%§f'ﬁ%t@ﬁ? %gﬁ%g%ggm{%ro glfg%étfag’?éisﬁfagrgg@ mnNaﬁ;?l\_ﬂ'A superfl ow
packed col uteyeh@atigerheivatioitcartritiSAstensdthiiiss irapsRiant 18egPNHREOrR/E: 100 mv

i m dazol e to renpy (R [ Nl L St R8sitAGY @Fd sRihQliSighss; wer e

el ut od wi t HUBEG SRIF ‘éeﬁ%i%‘icfk%g?%’@gﬁ%'OQE@rQ?’al s%led Agar nst 50° m Nadl |
20 MM HEPESautdidmgleyalepaia; Autbirhmuae Hygerhyreidism; oultiple selerepis; aPRIGpept i n and
pepstatin for 2 .h Al PRl flcal ] ibweerifehbenhmRk at 4C  or
on ice. Pu&?rmagﬁs’@Qgesylétgﬁ'scoé\ﬁé%réélg’ﬂﬁdgg?@é%g%léerﬁlect rgphgr esis foll owed by
Coommassi e &dants.15 stain to determ ne the purity of the preparation and
Western blot for,the ident] : U&tioRN éﬁa%ny\gﬁ@uﬁ{dqu@@@a and
stored at -80C .A? Hg?%ﬁt%%%%épgéﬂyﬁ{hﬁﬁbﬁg@’% ase aut ophosphor_zll ation was
measur ed byingerciREGEaBY Bhdeeapsol akedrmalgsewinet tigsugsesyng tpRPYIRIRICAler e

di ssol v iﬂmlﬁé)% DMSO and diluted to the appropriate concentrations with
25 mM HEPES, 8 "7.4. 1n 20 each well , 10 pl of conpound was incubated with
10 , ul of reconbAsased BGRcRdance witiRthisinyemion: thegernyproyidingran effetl® nv HEPES)

for 10 mn at room.t . . . By shed E&hpdup@nbai ni ng 20
M HEPES, zaw'ﬁtﬁ?@e‘?’?‘@?ﬁﬁH%%Hmeﬁﬁ%@&mfa%"f"ﬁgﬁﬁ&ﬁ%% and. 20 Bl of 0.1 mM
ATP/ 50 mM My@histeringeadpredruge derlvative, o @nalog avhicln!l fresgedn Sitectvhameydt Qher e

i ncl uded in_each pl o)A tion of enzynme with or 25 without

ATP/ Myd 2. K€ ?‘Jl%o%é'ﬁé%’gg%ithg%g ‘ion, liquid was aspirated and washed three
times wish wash buddditan 135 aar@utifitss somecefrtae FoMPPEISS| o ghis invention are

anti - phosphot%{r’l@?; @\1%&;&5&% O Y c%ggﬁ'n&spof%§khv\ﬁﬁﬂidn.f or anot her hour of

i ncubat i on. "X nhancement ution was added and the signal was
det ect ed by TWe tdsbpracediineaciséchend ragulihokirived (e Pt baIPE wavel engt h of 340
nm and em ssion at the wavel ength of 615

STANDARD PHARMACOLOGICAL TEST PROCEDURES

20
Representative compounds of this invention were evaluated in several standard

pharmacological test procedures that showed that the compounds of this invention
possess significant activity as inhibitors of protein tyrosine kinases and are
antiproliferative agents. Based on the activity shown in the standard pharmacological
25  test procedures, the compounds of this invention are therefore useful as
antineoplastic agents. The test procedures used and results obtained are shown

below.

INHIBITION OF EPIDERMAL GROWTH FACTOR RECEPTOR KINASE (EGF-R )
30 AND HER2 USING RECOMBINANT ENZYMES

A 1.7 kb cDNA encoding human HER2 cytoplasmic domain (HER2-CD,
amino acid 676-1255) and 1.6 kb cDNA for EGFR cytoplasmic domain (EGFR-CD,
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30hom Al ¢ 85'# supplied by Wallac Inc (V\al I Perk| n-Elinmer). -y
Percent age o opho orylation inhibition by c was cal cul ated by

1 00-[(test- negative control)/(positive cont rdi- rizegdt ik Wéa contiel ¥ 4. %lcs0
val ues were obtained fromcurves of 30 AMLO0326 # 419) .. r tE" ~ " 4 r i
li: 7' :"6 ., ~r - t...t ;...i, aa percentage inhibition with 8 doses
of conpound. The results of these determnations for the conpounds of this
i nvention are shown below in Table 1. Table 1 5 Inhibition of HER2 and

EGF- R Ki nase@MP@Ests ¢4 189) weye C'@St%'ﬁr%bqqemlrﬂmreé@pnmectptm( ug/ )

% nhi b 3 4.7
033 511 '1’@5‘?3""‘”"% e T B O CE NGRS G SSREY 10 Four

human car ci ngfRdingI(His) isdecatesles the & andeinsipam éa HERRGI) EC ISR ararensee At

carci noma) , SWEARGvdreMfemes af MbRABIr 3 A oG réé%"&ﬁ%? 9G3|| pLIATR) ,
BT474 (breast carcinonma), and two nurine |ines nurine fiboblasts)

and HER2-3T3Wererfgfyifiges PB A @?Hﬁert‘%%mm@@;ﬁ@aﬂ\dﬁfi«?ﬁﬁ; i HERMpaGEl, §%ed f or

cel | proliferaphom mwmluﬁ%d%ow qOmwmmﬁ@ama&% ~e/RPEbrER i, UM
suppl enent ed with 5% fetal 15 bovi ne serum s were plated in 96-well

pl ates at thboﬂgﬁyec“%@“’bfmﬂgém)do%@i'ﬂﬂ andyt6 Ugf"l"feb%ﬁ?@”BWB? HERr 288, 0 x
104/ m for tfgowasby 26 nﬁmserﬁﬁsfhgaﬂdnneﬁ;dec&tﬁata@ub@matémﬁas ﬁ%&%f&@hwere

dosed at 0. 5equ?hbre&13tce)d Ni- NTA s%rr])grﬂow packed «%lu%ﬂ?@%‘égﬁ u\r/aelgngle? rCA) a%%%vash with
10 10 mM, and 100 mM imidazole to remove unspecific binding. Histidine-tagged
proteins were eluted with 250 mM and 500 mM imidazole and dialyzed against 50
mM NaCl, 20 mM HEPES, 10% glycerol and 1 ug/ml each of aprotinin, leupeptin and
pepstatin for 2 h. All the purification procedure was performed at 4C" or on ice.
Purified materials were subjected for electrophoresis followed by Coommassie blue
15  stain to determine the purity of the preparation and Western blot for the identity of
protein. Enzymes were aliquoted and stored at —80C".
Inhibition of EGFR and HER2 kinase autophosphorylation was measured by a
DELFIA/time-resolved fluorometry assay. Compounds were dissolved in 100%
DMSO and diluted to the appropriate concentrations with 25 mM HEPES, pH 7.4. In
20  each well, 10 ul of compound was incubated with 10 ul of recombinant EGF-R or
HER2 enzyme (1:80 dilution in 100 mM HEPES) for 10 min at room temperature.
Then, 10 ul of 5x buffer (containing 20 mM HEPES, 2 mM MnCl,, 100 uM NazVO,
and TImM DTT) and 20 ul of 0.1 mM ATP/50 mM MgCl, was added for 1 h. Positive
and negative controls were included in each plate by incubation of enzyme with or
25  without ATP/MgCl,. At the end of incubation, liquid was aspirated and washed three
times with wash buffer. 75 ul (400 ng) of europium-labeled anti-phosphotyrosine
antibody was added to each well for another hour of incubation. After wash,
enhancement solution was added and the signal was detected by Victor (Wallac Inc)
with excitation at the wavelength of 340 nm and emission at the wavelength of 615
30 nm.All reagénts were supplied by Wallac Inc (Wallac/Perkin-Elimer). Percentage of
autophosphorylation inhibition by compound was calculated by 100-[(test- negative

control)/(positive control-negative control)]. ICs, values were obtained from curves of
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At the end of,} § ti cell survival was determ ned by t he

sul f or hodam ﬁl‘%"@ As previ ously descrl bed (Skeh Py St or net, R ;
Scudi ero, D.; Mnks, A; MMhon, 20 J.; Vistiddi Vféfrréhq S F 5 Bk BBk h,
H ; Kenny, S.; Boyd, M New Col orimetric Cyt ot oxi c Assay for
Anticancer-Drug Screening. J. Natl. Cancer Inst. 1990, 82, 1107- 1112). The
| C50 val ues (the concentration needed to inhibit cell growth by 50% were
31 AMIO0326 { 4... I[ FA.. 1 1.,t IFS obtained fromthe growh curves and
are shown bePe@entage mbibiion withed dosaseof cemppund. dhe results optheseldeterminatiarisons

gy Examst S BB et TR ' Baas”1 0. a2

0.67 0.242 0.006 0.76 0.041 1 0.6 0.34 0.37 0.009 0.7 0.04 0.02 1 0.09 >5
0.28 0.003 0.57 0.03 2 3. 25T%b,ég 0.466 0.128 4.39 0.702 2 4.05 2.95 0.572
0.129 4.47 1.26 3 7.10.48 0.11 3 2.8 1.1 0.27 0.17 1.3 1.7 5 0.36 0.87
0.58 5 0.%9 mhibiop of IER21anAEGB-R Kinasgs (C48u@miB 0. 0025 7 0.22 0.23 0.09
0. 0025 0. 35 g o LER228 0.0 50011 %2 0.014 8 >5 >5 0.098 >5 2.24 8
35 55 0 > oCTPEs ER 81.?@@?0221%%‘8 >5 0.35 IN VI VO | NHI BI TI ON OF
THE GRoer OF NURI N@WQ/MLL%MWE@EWQ/WWH HER2
at 2 ug/mL

1 0.886

1 0.529 3.2

1 63

2 57

3 4.7 0.33

5 1 1.0

7 0.022

8 0.662 1.7

INHIBITION OF CANCER CELL GROWTH

10  Four human carcinoma cell lines, A431 (epidermoid carcinoma), SKBR3 (breast
carcinoma), SW620 (colon carcinoma), and MDA-MB435 (breast carcinoma), BT474
(breast carcinoma), and two murine lines, 3T3 (murine fiboblasts) and HER2-3T3
(murine fiboblasts transfected with human HER2) were used for cell proliferation
assays. Cells were maintained in RPMI-1640 medium supplemented with 5% fetal

15  bovine serum. Cells were plated in 96-well plates at the densities of 2.5 x 10%/ml for
3T3 and 3T3/HER2 and 5.0 x 10%/ml for the rest of the cell lines. On the next day,
compounds were dosed at 0.5, 5, 50, 500, and 5000 ng/ml and cultured for 2 days.
At the end of incubation, cell survival was determined by the sulforhodamine B assay
as previously described (Skehan, P; Stornet, R.; Scudiero, D.; Monks, A.; McMahon,

20 J.; Vistica D., Warren, J.; Bokbosch, H.; Kenny, S.; Boyd, M. New Colorimetric
Cytotoxic Assay for Anticancer-Drug Screening. J. Natl. Cancer Inst, 1990, 82, 1107-
1112). The 1C4, values (the concentration needed to inhibit cell growth by 50%) were
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10 Representative conpounds of this invention (listed_below) were eval uated
in an in vAM3083hdadll phar macol ogi cal test procedur@which measures their
ability to inhibit tufor growth in nude ni ce*Rufi ndlETEIE.Lrdbl GEHdT
tranfected with Her2 were grown in vitro. Athymc nu/nu femal e mce
(Charles River, WIlmngton, MA) were 15 used in this in vivo standard

phar macol ogi cal test procedure. A unit of 2 X 106 cells 32 AMLO0326 tr'
r..ct; rmary:i. .tsiF, .,t rrr attR.e, tr was injected SCinto mce
(day zero) . oRapict miongtheryrelay clirvesiand anesieovit eelowih Table 8wdreye Htetresulisesf for a
total of 11 da i.th a dose of / kg/ dose of the conmpound to be

eval uat ed i W“@%&/&‘%ﬁ%%@@nf@%%%n 80. Control aninals received vehicle
al one. Tunor mass was determ ned every 7 days [(length X width2)/2] for a
period of 5 21 days. Absol ute tunor gr.lo%e in ngs, (nmean tunor nass on days
7, 14 and 21), is calculated for each ¥reat ment group. Statistical

anal ysi s5 (St udent t -t esthibitén dGancel Coth Growbitsin eioilsesg/meat ed ver ses

control groups. -val ue o 0. 05, 4,ndi c a at i sthsakhyasi-gni fi cant
reduction i #g?rﬁﬁ@r W@\M h O%V\Fqﬂgat é‘g‘lédr oup%ggﬁsar %fiét o] l?%'gg%tgh?ﬂﬁew
control. 10 The congmupsd of Exanple 7 was evaluated for its ability to
inhibit the growth of a nurine fiboblast tunor that was transfected with
human HER2 in vivo using the standard pharmacol ogi cal test procedure
descri bed ahove. Theia esul t 9.63bt ai meMar e 096wWn DiT6Takd.e4B. Table 3 15 In
Vivo I nhibition of the Go of T s Co ed gf, Murd Fi bo sts
Transfect With HurQa%l HERZWE)%A’M celtgg.;the (@(rar%oungjof I&gﬁpl e 7(5’.&)% bcdb
c dbe Treatnent oy % (pp5Day %q.p§ DayO0®0B 70H7C 1403/ C 21 Control
(0.5% Met hogel 260 3%2 0/ 2%358 0'4%1%% %%SCbNB%nd @gogxarrpl e 7 39 15
"9 . . . .

<0.01 261 12 <0.01 10/
2 4.05 2.95 0.572 0.129 447 1.26
3 7.1 0.48 0.11
3 2.8 1.1 0.27 0.17 1.3 1.7
5 0.36 0.87 0.58
5 0.49 0.19 0.73 0.14 042 1.1
7 0.48 0.13 0.0025
7 0.22 0.23 0.09 0.0025 0.35 0.017
7 0.28 0.057 0.0011 0.37 0.014
8 >5 >5 0.098 >5 2.24
8 3.5 >5 0.2 0.107 >5 0.4
8 1.9 >5 0.21 0.208 >5 0.35

IN VIVO INHIBITION OF THE GROWTH OF MURINE 3T3 CELLS TRANSFECTED
WITH HER2

10
Representative compounds of this invention (listed below) were evaluated in
an in vivo standard pharmacological test procedure which measures their ability to
inhibit tumor growth in nude mice. Murine 3T3 fibroblasts, tranfected with Her2 were
grown in vitro. Athymic nu/nu female mice (Charles River, Wilmington, MA) were

15  used in this in vivo standard pharmacological test procedure. A unit of 2 X 106 cells
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Al'l conpounds adm nistered on days 1,3,5,7,9 and 11. bB) Mean Tunor Wi ght
in ng. c) YAME0eRAN ‘Tor Wi ght of Treat ed G oup 2 Ban Tunor \\i ght  of
Pl acebo Group X 100 d) Statistical analysis (SFuéit” slE-tiést) iof b N
Weight. A p-value of < 0.05 indicates a statistical significant reduction
i n Tunmor Weight of Treated G oup, conpared to Placebo Control. e) S/IT =
No. Survivors/No. on Day +28 post tunor cell inplantation 25 * Sacrificed
on Day 14 due to tunor size. 33 AMLO0326 | f...1i i~nxf :rlt; iFit "l.rrr
| Fr +F . rt lwas injeutéd 8C,iftofmice (day zerd)f BeginRimgtda daykt’, mieewete trqateditP . . . . I C

L.rsi{r..rr_..=lt . d  -d.. et ound
of Exanpl e ?V%Wﬁh'\ef fié%tfﬂrla)}c’ﬁahﬂfh& qaé% %rf“é?‘@g’? \gB Wch?J%%g)f the t[ég poudP
(admi ni st er gdoé e\mu)atmummg'%wethommmﬂwsem 80t Gentud animslls mc@l&e Veitiele on
average85t|rres | arger than the tunors B Erﬁ.é retregt?d W th
the conpoundglode- ByaprpNessasIHaERREGAVINE d@&% |epgth§gi"’ 8{? Q@ perioa o
represeng at by @0 RREINESuRTor bfwEh IMMeal( hféan turh@ﬂnéww af ahbi2g), is

i nvention are anti neopl astic agents which are usef tret[\*|

i nhi biting pwéulgted\mrre%‘nh tregfmey @&%ﬁ?q{@t'%éﬁ?"&%ﬁﬁé{u??ﬁt[55?stt)i% ee?% t he
CO”DOU”dS Og‘ ubldf Mabé‘}f@rﬂg?l%g tr@éf%d%ﬁie’é'cohﬂoltg’E@g A%-valldbi b.08 thdideds owt h

eradi cat1 ng neoplasns that express such as those of t he
breast, Ki dﬁ@lﬁtlcﬁﬂly sipaifleat redustiemin IWWMOW@%BHQ@Ggm@tQﬂWe todhen,
ovary, or % Bh@gldi tion, the conpounds of this invention are useful in
treating, in Bltl the growth of, or eradicating neoplasns of the breast

that exp®esJhe ﬁempew@b‘bfcﬁxamm éwes svalyateddonis att"ﬁﬂé?%F‘B'BQ thagpyih &fcogene.
Based on t h%d’rfﬁélﬁb%ﬁa&%rﬂ?%g wéé‘ﬁ’ar%%@@d’ﬂﬁﬁ h@fnah MER2 ﬁnﬂ)i@llsir@ﬁhé‘r e al so

useful in the treatnent o ycystic kidney disease. 15 The coppounds of
this invent smdﬁ@anGWQmCalﬂﬁS\PPKR@eﬁ‘éfe&eémQ?@saboB? fhe resulis APaINGE 38 t her a
chem cal regpLlem ibidBt abol i sm the compounds of this invention can be
converted to other conpounds that are useful for the treatnent of cancer
and pol ycystic kidney disease. Table 3

15 In Vivo Inhibition of the Growth of Tumors Composed of Murine Fiboblasts Transfect
with Human HER2 in Mice by the Compound of Example 7.

a b c d b c d b e

Treatment Day | % | (p) | Day % (p) | Day| S/T
7 | T/C 14 T/C 21

Control (0.5% Methocel 260 2222 0/20*

0.4% Tween 80)

Compound of Example 7 | 39 15 |<0.01| 261 12 | <0.01 |1849| 10/10

All compounds administered on days 1,3,5,7,9 and 11.
b) Mean Tumor Weight in mg.
¢) %T/C =Mean Tumor Weight of Treated Group

20 Mean Tumor Weight of Placebo Group X 100
d) Statistical analysis (Student’s t-test) of Tumor Weight. A p-value of < 0.05
indicates a statistical significant reduction in Tumor Weight of Treated
Group, compared to Placebo Control.
e) S/T = No. Survivors/No. on Day +28 post tumor cell implantation

25 *  Sacrificed on Day 14 due to tumor size.
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The conpounds of this jnvention may be fornul ated neat. or may be 20
conbi ned wi AN18A& s ;e pharmaceutical |y accept abl e‘bar ri e?/s for

adni ni stration. For exanple, solvents, diluerf4:&hd 'tiis il ike, Bahth deif be
adm nistered orally in such forns as tablets, capsul es, dispersible
powders, granul es, or suspensions containing, for exanple, from about 0.05
to 5% of suspendi ng agent, syrups containing, for exanple, fromabout 10 to
50% of sugar, and elixirs containing, for exanple, from 25 about 20 to 50%
et hanol , andstshewh irkEables, tharcempeurad bfyExampidé stonificartly ighibited tamonj ect abl e

sol ution or suspensj.on_ cont ai.ni ro % be agent in
an | sot on erafg AL TalER (e (P L UaY O fridhe g BRRINES 2O
ex?rbrrpl e, fromre abavdrage 85 tinpestlargabthan tEDMNEIrs tritbe atee ihet waigritagitechwith n

combi nation with the carrier nore usual |y between about 5% and 60% b

wei ght . 30 ﬁt}?ecog?gogggiosgxﬁglgge of active ingredient enployed may var yy

dependi ng on t hBaped b thel rasuliscrippainertifoe napiresenthtive isempowdrdsodf thig ivantans at i on

and the severity of the, candit.i ' t ' neral ,

sati sfact or@“%@“Lﬁqugdﬁpgthgﬂ?\é%nhéﬁgr%ﬁetﬁ ?@é&%o%%n S o?'re%égﬂlllg\e/ent ion are
admi ni 3t e][ etreatingirthisiting te geayeh of, of ecadicaBdg AdSHENE2dn Particular, the | i | : ~~u 1
Cod=td st~ ~tE L b~ e~ e Ve ek " k.ol about 0.5
t o about ;oﬁﬁmﬁﬁ‘/%g dé#h'ﬁk]éf?/n’\'/d\é’i%%tu,sei{db'p itrgﬁgTQ’énhd?I@%mibr‘?{r%\ﬁﬂ\?iolcrfeodr doses two
to four ti rremcﬁacadggnemlasisms that bxpresdEGEReuske as thase of the hreasi] kidneyl y dosage
I's projecte to be from abo r r f 2 to 500
g, Dosidie Pieher Rt JYVE Biporgh, et doioh Sl Fhbg: MERREARRhe, () 000
nﬁ of the afcbnrmeumismjdnisﬂwsnﬁcrm aratusefat io teating tinhikiting the giowiblaf.ceror | qui d
pharmaceut i cal |.y..accept abl [ ' [ ; j ust ed
o provi de EROGOR RapP eroy spkErSe: whbbhratRa eaE s dRRERAREARY o] Beg
dos gsdmay bgqagdhsBﬁi(Ele@) edcatrenby Based brettgossulisegptained, pheppaynpeundaof iis educed
as indicate .the exigencies, of lon. The conpounds
of this | nyINETI e e TR g ekl s SEPADEISH Kby URRRS- | 07% B anoue,
i ntranussul ar, ofmhswbmpoandsoefghis nveeton Bay Fuhctian i Wraas proge. By tech,

lk:gf ?ﬁe de: ﬁ%slu(ftl SRS AN S T GERSH HRtBblidRGn %%Hbm’of IS N9eRigand
can be converted to other compounds that are useful for the treatment of cancer and
polycystic kidney disease.
The compounds of this invention may be formulated neat or may be

20 combined with one or more pharmaceutically acceptable carriers for administration.
For example, solvents, diluents and the like, and may be administered orally in such
forms as tablets, capsules, dispersible powders, granules, or suspensions containing,
for example, from about 0.05 to 5% of suspending agent, syrups containing, for
example, from about 10 to 50% of sugar, and elixirs containing, for example, from

25  about 20 to 50% ethanol, and the like, or parenterally in the form of sterile injectable
solution or suspension containing from about 0.05 to 5% suspending agent in an
isotonic medium. Such pharmaceutical preparations may contain, for example, from
about 0.05 up to about 90% of the active ingredient in combination with the carrier,
more usually between about 5% and 60% by weight.

30 The effective dosage of active ingredient employed may vary depending on
the particular compound employed, the mode of administration and the severity of
the condition being treated. However, in general, satisfactory results are obtained
when the compounds of the invention are administered at a daily dosage of from
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liquid carriers include sterile water, polyethylene cols, non-ionic

sur f act ant sANH@032&i biff oi I s such as corn,ypea%ut ang esame oils, as are
appropriate to the nature of the active ingrBolEht” &bt Eig -pak & "dul.& form
of administration desired. Adjuvants 15 customarily enployed in the
preparation of pharmaceutical conpositions may be advantageously included,
such as flavoring agents, coloring agents, preserving agents, and
antioxidants, for exanple, vitamn E, ascorbic acid, BHT and BHA. The
preferred pbﬁ@%ﬂiﬁ%w alalk 10e0MmoAigtal body Weight, bhitoredlnpidpoindividéd degss twp
preparation_a mnistration. ar | QPP | £ : L€ tabl ets
and hard- 20 %ur ﬁ@ﬁs grayi gt 8%‘%[‘?%?19?‘%:4&%5@ es. i {°&a¥@§’c'1ym@‘?ﬁra§té Eﬁ@%%%gf t he
conpounds i $o b rb@rabedt 1 ton GOMag qasfesatilit fromabbet 2H00aby.e Dosagedaineg st er t he

compounds difeGil vy t0, 117 cALCNBLS (A b6y 19180 AR ASKE3Ahe oFRpofAPOUNGS

of this i nvéi nrstered pare
i nt raper Bt ofreiatilyte mhixiureonith asokliedignsi gasmeteutinallyacaeptable cediepdititls as a

free 25 basge or pharnacol ogi cal [
curtanly geaaq;aﬁamaﬁaf G%%?ﬂz*eéa@%?ﬁﬁﬁ@%ﬂ?gﬁ;@i%?%ggﬁfF%ﬂ%ﬁég%f' nuatet
r'si ons egample| sev 1 osds may inislered dlajlyiod geetmay kehe gl ycol s
and m xtures thereof in Qils.. | . oy . St Rk
PNt it i s S
_ | ss. e Compp eis inveatiorf meybe swiriragibredfasallyias) Ye use
the ext diportials MR oERoBlanf bER L SPufpitnaisiquds dagker s or
dihs per si ons ladioseaticalcameshosphatef mionoarysallimmecaliuose] sicerse andikeolibavhile ui d to
AL00326 ( kAashepTfs MEop SEHle Jeiby, BBlyBlrrent by, ndtfichlo 3Bt Bha! B |, 32
L condi ti orgibid oilkesuch astcume paanbi ehd sesgmenits, @e sre mrp}ir@é@hﬁbﬂ natyee At the

condi t | onsibtd olsushasto !
carrror can thacue iy Sunl i e BARL M CRHERRARrRRRHS! hehiERhqiRgte T

vvalt er, helsharmbtpmdlyyelhplojai. in the prleperation of Phraomateriealgioppositiartimay §ai d
pol yet hyl en

POt 1y ene Rl ooy HALAR). Sy g b BRE Wl BoNE g alfg ! - For
agents, and antioxidants, for example, vitamin E, ascorbic acid, BHT and BHA.
The preferred pharmaceutical compositions from the standpoint of ease of
preparation and administration are solid compositions, particularly tablets and hard-

20 filled or liquid-filled capsules. Oral administration of the compounds is preferred.

In some cases it may be desirable to administer the compounds directly to the
airways in the form of an aerosol.

The compounds of this invention may also be administered parenterally or
intraperitoneally. Solutions or suspensions of these active compounds as a free

25  base or pharmacologically acceptable salt can be prepared in water suitably mixed
with a surfactant such as hydroxy-propylcellulose. Dispersions can also be prepared
in glycerol, liquid polyethylene glycols and mixtures thereof in oils. Under ordinary
conditions of storage and use, these preparation contain a preservative to prevent
the growth of microorganisms.

30 The pharmaceutical forms suitable for injectable use include sterile aqueous
solutions or dispersions and sterile powders for the extemporaneous preparation of
sterile injectable solutions or dispersions. In all cases, the form must be sterile and
must be fluid to the extent that easy syringability exists. It must be stable under the
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adm nistered in conbination with other antitunor substances or with
radiation ANdPAERS Tffse other substances or radi atib treatnents can be
given at the sane or at different times as tidlBrpounds b Tni&h L &
invention. These conbined therapies may 10 effect synergy and result in

i nproved efficacy. For exanple, the conpounds of this invention can be
used in conbination with mtotic inhibitors such as taxol or vinblastine,
al kyl ati ng agents such as cisplatin or cycl ophosam de, antinetabolites

such as 5-f toraitms @t Manofactyel ek gtorage, a@%éthe@wr\ﬁdcﬁﬁi@&ﬁ as adrianycin

or bl eonycin SO e Lnh ' St ahheci

15 anti angi S%ﬂmgpﬁ'&%ﬁ{;{e ns%gﬂcrggl!gghgl oS g#%ﬁ bQ&e ?mngfr-g{geens sud(% :gl "
t ialm)x It fe {1 dbg be;oﬁmnpmnﬁjmmén trIedn;Jm mmmngrfoaaxhnnFHe, watet; @ﬁ@ﬂ@dt PQJMOlar e
illustrate t he ol | owi n I

N- ( 4- { 3- chl 8792 9YFQgt BW@H@PQ%QC helméjzlo dza@fe)Waﬁgﬂ)am 1o 3 cyano- 7- met
ho>2<\|\//I 6- l{g;ﬂ ﬂ@re?y%ﬁd\&gﬁtdmies@m net hyl ani no) - 2- but anani de A 12 nl portion of
a solution o | Jret am.n I [

bath, “and 3. 28 g FouTeLemrana ot ek e PERRIIF i RienR A ob" 20, LSS .
yl ):s), (u)l I;ﬂ angghal}mﬁ’l\?tm}j-lrse@‘ﬂHHMImW tibanyarditurodravbsiaptes or- \lIﬂI’rUﬁdlaEOFbut enam de
in 0

war med to cHI?éaFBVo ?%enﬁf.' g%gﬁra%QOﬁﬂg%&eg{%&W%e N% %3’? 24
hO;JI‘ S. tThe aeﬂﬁﬁne?mm?swmrc@mmund&oﬁ tbis, ln\wntlom Hélesesumblhﬁ@fhﬂraweﬁ @aras
extrac VA I

rem)ved%jn \?ﬁ%ﬂ&yn?{ }ﬁaP%Iée ﬁugin @ﬁ’gg\;e%te%ﬁc P nﬁﬁrtggcoggﬁrﬁgggg%s.mﬂé
col um was washtish esirt e dsetidn (:vmb)ﬁamwammltotkﬁmblbﬁyﬂs ssickaataxol @men t he

product was e LE’:,SF%G WIWP%JB% g?rjn? %Méﬁ/éﬁ %.seﬁém br @bﬁé%rﬂgé haRRktabolites

triethylam e
N (4-{3- ChI such ds b{ldomhesmy lor hy@oxyurea, DNA mtercalators such as adriamycin or

Lt azol 2. vL) ol Lo 80l el s YRGB B i ghiau! ) - 4 (i methy o

m ne) - 2- bu ture was rec on silica gel, and
the tit hB SQnW& dentsi SELCh as angiostatin, ard amlestrogansﬁucﬁh as famogifen.~ | r . i

try r(cik "1t Lﬂgﬁ]Cﬁg‘Poﬁ”ﬂ‘? n&?l’ﬁg%v\é@@o Chil ﬁgg%épt&]{a%%njaré Wil ¥that DY pileene

chlorlde-trlethyl s gave
N- (4- { 3- chl dollowihd fob-lpphitiny xalmBes.hi azol - 2 yl)sul fanyl ] anilino}- 3-

Example 1
20 N-(4-{3-chloro-4-[(4-phenyl-1,3-thiazol-2-yl)sulfanyllanilino}-3-cyano-7-methoxy-6-
quinolinyl)-3, 4-bis(dimethylamino)-2-butanamide
A 12 ml portion of a 2M solution of dimethylamine in tetrahydrofuran was cooled in an
ice bath, and 3.28 g (4.95 mmole) of N-(4-{8-chloro-4-[(4-phenyl-1,3-thiazol-2-
yI)squanyI]aniIino}-3-cyano—7-methoxy-6-quinolinyI)-4—bromo-2-butenamide in 30 ml
25  of N,N-dimethylformamide was added dropwise. The reaction warmed to come to
room temperature, and stirred for a total of about 24 hours. The reaction was poured

onto ice, and the resulting mixture was extracted with 1:1 (v/v) ethyl acetate-
tetrahydrofuran. The solvents were removed in vacuo, and the residue was
chromatographed on silica gel . The column was washed with 1:19 (v/v) methanol-
30 ethyl acetate, then the product was eluted with 94:5:1 (v/v/v) ethyl acetate-methanol-
triethylamine as a mixture of the title compound and N-(4-{3-chloro-4-[(4-phenyl-1,3-
thiazol-2-yl)sulfanyi]anilino}-3-cyano-7-methoxy-6-quinolinyl)-4-(dimethylamino)-2-
butenamide. This mixture was re-chromatographed on silica gel, and the title
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cyano- 7- et hoxx@? qU| nol i nyl) -3, 4- bi s(di met hyl am no) - 2- but anam de.
El ectrospra 672.2, (M2H) 336.8. 5 Ex le 2

N-[ 4- (3- Chl or o- 4- fI uor o- phenyl ani no) - 3- cvano- R iitet hokirsdiinh ol Fh'dsiyi ¥+ 3, 4-b
i s-(3- hydroxy-pyrrolidin-1-yl)-buteram de

N-[ 4- (3-Chl oro-4-fl uoro- phenyl am no) - 3- cyano- 7- et hoxy- 6- qui nol i nyl } - 4- brono
-2- 10 butenam de (150 ng, 0.3 mmol) in 0.7 nL of DMF was reacted with (R
)-(+)-3- pyrrolidinol (0.2 nL, 2.4 mol) at roomtenperature. After

r egpt [ ng_ focompdwurvsas elhted with9t 1 orv) sestaylenmchipridesidgdulamine Bus 0Rve ed

sodi um bi ca t | ered and
washed wit h%ﬁﬁ1 g §3<§ @ﬁg?gggﬁgoe%u i veW‘ngBMl%l_@ );I @&I’Fan%&nlfdok—tg title
conpound as cwaﬂor@htetrtm(mﬁmtmﬂllnyi) SMpbli(@Qn@hﬂ@mOO)ﬂﬁ)%ﬁE'@Wn&% Elgcirogaiiayd.

583. 2236, 3. nple 3
N-[4-(3- ChI or O((Mlﬁ_ﬁ u%?f%anMYE é)) éa@cg\a/lano 7- et hoxy-6-quinolinyl]-3
(di met hyd am no) butanam de 20 To a stirred sol ution of

N-[4-(3-chl oro-4-fluoroanilino)-3-cy hoxy- 6- qui nol i nyl ] -
2- but enani de (0.212 g, 0.50 mol) | a@@m@eeéf 2.0 M di methyl anine in
t et r ahydr of uNaid-(@ehlorge ]| Qré&dineih li 4rbigs

25C the solution was concen e/ was partl ti oned between
nmet hyl ene chl oride and wat e?‘m?g‘gp}’@@@étﬂe’? b(E\]%\"m"lgeor ani ¢ | ayer was

guh ssol \éed i N-[@t(Be3hlorardii@Bo-phenydarnine)-3eyares 7 sHese@-Gnand-RHeBe-2vagnesol .

e pa T Vignt uct as an
anber fz)% pféﬁgﬁéﬁ\?aporgﬁa%rngg%Gb d' s@q:?g%ciergﬁt%qagelhéﬁrgg%?ay ni e)
469 9 (MrH) pyrr@Bob(qAmLERAaMMED asmomvnenmmarela|/¥tqn'reac ing {g5 4dhourszthe ¢

R Iréacllﬁz)n s?lugon \ﬁ?s added toé%il" gtedsodlw]r{ bicarbofatk solGHEHTPT IR 4

N—{4 [4(Benz oroani |'inoj - no- /- et hoxy-6-q UII’]O|II’1Y|}6 chloro
resulting precipitate was filtered and washed with water and ether consecutively to

give 150 mg of the title compound as a light brown solid, mp 139-143° C; MS (ES)
15  m/z calcd. 583.2236, found 583.2242 (M+1).

Example 3
N-[4-(3-Chloro-4-fluoroanilino)-3-cyano-7-ethoxy-6-quinolinyl]-3-
(dimethylamino)butanamide

20 To a stirred solution of N-[4~(3-chloro-4-fluoroanilino)-3-cyano-7-ethoxy-6-quinolinyl]-
2-butenamide (0.212 g, 0.50 mmol) in 25 ml of 2.0 M dimethylamine in
tetrahydrofuran was added 0.02 ml of 40% aqueous Triton B. After 66 h at 25°C the
solution was concentrated, and the residue was partitioned between methylene
chloride and water. The residue from the organic layer was dissolved in ether, and

25  the solution was passed onto a pad of Magnesol. The pad was washed with ether
and ethyl acetate to give the product as an amber foam after evaporation (0.23 g).
Mass spectrum (electrospray, m/e) 469.9 (M+H)*, 235.5 (M+2H)*.

30

37



hexenam de irred solution of

6- am no- 4-[ '\?Mng >& 3-chl oroanilino]-7-ethoxy-3

qui nol i necarbonitrile (0.89 g, 2.0 mvl) and di¥i{saprdiphik &1 iyl ami-n &l fofia7

m, 2.7 mmol) in 16 mM of tetrahydrofuran at 0C was added a

freshly-prepared solution of 6- chloro-2-hexenoyl chloride in 4 m of

tetrahydrofuran during 30 s. The mxture was then stirred at 25C for 2.5 h

and partitioned between ethyl acetate and water. The organic |ayer was

washed with water, dried and concentrBx&tplePhe residue was 10

chr omat ogr apheg. 25 Mot dhrfTRENYI A F13biehd e fldiH| R0 RsrBIR Lo i ve

0.83 g of anb H) +

Example 5 N-{4-[4- (Benzyl oxy) - 3- chl dexepamide nol - 3 cvano 7- et hoxv- 6- g

ui nol i nyl } di Jrgt T [ ure of

N-{ 4- [ 4- (Beﬁ"é"y St'r}'ﬁr‘" P Iodr?rgaérwb?n@o[ﬁqé & angj@%o@aﬁmh@ Ryt

qui nol i nyl }mummhoeqarlzomt@iee(ﬁaa&gi@qwrrw agnd dllsgprﬁnyietjwylamme (03171@ 87 1.0

nmol ), tetr AR -
rﬁP\UJYA ST ﬁ%ﬂhl’ﬁbfﬂ%ﬁ%‘b I\?gvas%dég Wiy-preffardd s@fition of 6

di met hyl f or mam am ne i n tetrahydrofuran was
heat ed at 50®ldroR-lExenoyhthleride ined mhokigtiaydsef Utﬂn KiIripg 3REr d he.noxtyre was

di et hyl am r{ﬁ%ﬁ th*éaé Sy e i ﬁ%nﬁg)?rtfﬁhﬁé&?@cw ye’ch?1 Elctde %Fld waferf Ghean

addi ti onal ter evaporation met ne and
t et r ahydr of warganic talyer waxwashedaith weler.rdsigdiandwaneantraiade ddietresidugmas 9 wit h

pot assi

hator. b ed AL ERAEREn i GRS RORy Y S RoR e S e (g gD a0 g &

chl ori de- et lyhbersetiditreassesphetran (gectiaspeayh VM M+Hi.ve 464 ng of the
title conpound as an off-white solid; mass spectrum (el ectrospray, me)
628.9 (M+H) +, 315.1 (M+2H) +2. Exarrple 6

(E)-N-{4-[4-(Benzyl oxy) - 3-chl oroani | i Rsamgledvano- 7- et hoxv- 6- qui nol i nvl }-4-¢
hl oro-2- 30 buteng ;
(E)-N-{4-[4-(Ben
qui nol i kAl } - 4- br ono- 2- butenambﬁ@ﬁﬂﬁ.ﬂﬁ[ﬂﬁ@lﬁ%@ﬂ%(? 66 Mol ) of 6-am
| N0-4-[ 4- (bﬁe‘@r)’éoo%&)urré of Rl 0{9 [ﬁxgﬂ')iylo& ﬂ@@hlo?oaﬁlﬁl QP%' cyano7ethox -6-

3-qui nolinecarbonitri ropy et amne (2.65 ., 15.3 mmol ),
were 38 AML QuO3digyl}6- chloro 2- hexenamlde 589, 1.0 mmol Nal (0.15 g, 1.0 mmol),
tetrabutylammonium iodide (74 mg, 0.20 mmol), 4.0 ml of dimethylformamide, and 10

ml of 2.0 M dimethylamine in tetrahydrofuran was heated at 50°C for 8 h. After the

20 addition of 5 mlmore 2.0 M dimethylamine in tetrahydrofuran the mixture was
heated at 50°C for an additional 8 h. After evaporation of the dimethylamine and
tetrahydrofuran, the mixture was stirred in water, brought to pH ~ 9 with potassium
carbonate, and filtered. The crude product was washed with water, dried, and
chromatographed on silica gel with methylene chloride-ethyl acetate-methanol-

25 triethylamine to give 464 mg of the title compound as an off-white solid; mass
spectrum (electrospray, m/e) 628.9 (M+H)*, 315.1 (M+2H)™.

Example 6
(E)-N-{4-[4-(Benzyloxy)-3-chloroanilino]-3-cyano-7-ethoxy-6-quinolinyl}-4-chloro-2-
30 butenamide and (E)-N-{4-[4-(Benzyloxy)-3-chloroanilino]-3-cyano-7-ethoxy-6-

quinolinyi}-4-bromo-2-butenamide

A mixture of 3.4 g (7.66 mmol) of 6-amino-4-[4-(benzyloxy)-3-chloroanilino]-7-ethoxy-
3-quinolinecarbonitrile and N, N-diisopropylethylamine (2.65 mL, 15.3 mmol), were
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1" r ff w “'li 11 RiJ IF;ft Nm ,,...lc "d ..ivrt.I[nlk,;| stirred
in 68 m_ of AM{9GHeGd c‘ran, and cooled to OC. To thi -Lrom) but - 2-

enoyl chloride (1.13 nL, 9.95 nmol) was added d#dpWii selidv el a- pérd 68108k one
hour. After stirring for 30 mnutes, the solvent was evaporated, and the
resulting oil was stirred with saturated sodi um bi carbonate, and extracted
with ethyl acetate. The 5 | ayers were separated, and the organic | ayer was
dried over sodiumsulfate and evaporated to an oil. Purification was

carried out diyrefilira8® mihofdetesthydrodyoby, a(rtﬁmziomdhyloma'fmm@biqmomw%rl ene

(BN {4 | 4 dords i Ta b beindh fas poded hnilss SBRERSHAT Mlanatlyi }” o

chl or o- 2- but/ﬁt‘amﬂmgmwﬁ%m‘s the solvent was evaporated and the resulting oil was

E)-N-{4-]4- 3-.chl PN - 3- -7
((et )hoxy{ 6- ([:]ui %reEH\%}[t' saﬁ)r ?S%Bd'gﬁﬁﬁgaléhéﬁﬁqgeﬁnd%ﬁg%g @85@'] ﬁfl‘se,[?tﬁs-ln)"e 547.1
(Mr1), 5%3. Gaﬁ%‘i&bere depryted sarfdahe bﬁﬁt%m@ﬂmmﬂlewmﬁscﬁﬁl% sulfate and

CHZZQEnglZmMB ag@ra 2c€t§ eéfoglzg réfu:.%l:tlor‘:3 \%ag’ (2:arr|ed out &7 1’Ias'l\1l ch?dnéfgbgrg%hf/\ 950 F eth?}? 64;

EI: {4- E fol( :33 irmltam;n) m@ﬂqg/!ege c/ba\lﬁmgé | teodiveSa tarasudid T7.8td) 88%-\eeld)y comdistinglof - 3, 4- di (
(5 ki (4 [ 4- TR R LeBenPuPTE g S Faerto b5 BN b-Rnoimy-4-

7- et hoxy- 6- q:uilafrolz'-m;tenjardidelahdl*SO%’oZeftQEl AR aA#-dssnzgngly)-3-chloroanilino]-3-cyano-7-
(B)-N-{4-14 F

chl or oant¥ i n% g'ai'ﬁgﬁnyﬁe"t ORP- %P YErABIden TP 141300 0- 2- but enani de, were
stirred in r@sr(Espf54N,1Nf\,1;u1mgg;d (ﬂ\mmr)nm de and cooled to -50C. Pyrrolidine
(55L, 0.66 npmol), ded dr se _over a d of 30 mn. After
stirring forA@aIYﬁ‘sz05€50/55@"'2@{9?‘5?9“5@‘2%@?"'9‘@&03 04T of pyrrolidine was
added dr opwi sgun@ver s®3ped. |ngl7q>\f olys hrs, and 25 the reaction m xture was
war med to roomtenperature or 16 hrs. A solution of saturated sodium

bi car bonat e Rt L POH4 End-42nb %58duct was extracted with ethyl acetate
and net hyl ene chloride. Both organic |ayers were conbined, dried over

sodi um sul fate, poured over a Magnesol| %ug and evapor at ed to an oil.
Purification was carried out by f 1 asR*eRP r?atography (40: 4: 2 = ethyl

acet at e: et hangl{a-[4-(Benzyloxy)-3-chloroanilino]-3-cyano-7-ethoxy-6-quinolinyl}-3,4-di(1 -
pyrrolidinyl)butanamide
An amount of 612 mg (1.1 mmol) of (E)-N-{4-[4-(benzyloxy)-3-chloroanilino]-3-cyano-
20  7-ethoxy-6-quinolinyi}-4-chloro-2-butenamide, and (E)-N-{4-[4-(benzyloxy)-3-
chloroanilino]-3-cyano-7-ethoxy-6-quinolinyl}-4-bromo-2-butenamide, were stirred in
6 mL of N,N-dimethylformamide and cooled to —50°C. Pyrrolidine (55uL, 0.66 mmol),

was added dropwise over a period of 30 min. After stirring for 2 hrs at -50°C, another
0.250 mL (3.0 mmol) of pyrrolidine was added dropwise over a period of 1.5 hrs, and

25 the reaction mixture was warmed to room temperature for 16 hrs. A solution of
saturated sodium bicarbonate was added, and the product was extracted with ethyl
acetate and methylene chloride. Both organic layers were combined, dried over
sodium sulfate, poured over a Magnesol plug, and evaporated to an oil. Purification
was carried out by flash chromatography (40:4:2 = ethyl acetate: methanol:

30 ammonium hydroxide), and preparative thin layer chromatography (40:4:1= ethyl
acetate: methanol: triethylamine), to give the title compound as an orange solid (284
mg, 40%), mp 85-87°C;'H NMR (DMSO-ds) 5 10.59 (bs, 1H), 9.57 (s, 1H), 9.01 (s,
1H), 8.46 (s, 1H), 7.51-7.33 (m, 7H), 7.26-7.16 (m, 2H), 5.21 (s, 2H), 4.23 (q, 2H),
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30 anmmoni um hydr oxi de), and preparative thin |ayer chromatography (40:4: 1=
ethyl acetate: nethanol: triethylamne), to give the title conpound as an
or ange sowods(03@$o ng, 40%, np 85-87C 'H NVR (DVSO d6) Spavedpims 1 H),
9.57 (s, 1 H, 9.01 (s, 1 H, 846 (s, 1 H, 7.51-7.33 (m 7H), 7.26-7.16
(m 2H), 5.21 (s, 2H), 4.23 (q, 2H), 39 WD 03/050090 PCT/US02/37918 2.98
(bs, 1 H, 2.71-2.60 (m 8H), 2.49 (m 2H 1.74 (m 5H), 1.64 (m 5H), 1.43
(t, 3H); HRMS (ESI-FTMS5) 653.29959 (M+l). Exanple 8 5

(2R§ - 2- ani ne.¢8 (pE2tHY, earbnsy (rat 8Hy), pasi(moRH) 1 176{(3, bHY-1(@ (ohISbh)0t.43 {1 uor oani |
i no no} 1-[ (di met hyl am no) met hyl | - 3-
oxopropyl }ﬁ@a‘ﬁ@ﬁ‘%ﬁﬁ!@ GEQ&%%%/ I\? no) - 5- oxopentanoic acid A m xture
of 0.50 g (1.07 mmol) of 4-dimethyl am no-but-2-enoic acid [4-(3-chloro-4-
f I uor o- phenyl am no) - 3- cyano- 7- et hoxy- %thu q gn 6-yl]-am de, 0.328 g (1.07
mmol) of 10 glutathione, and 0.2 ni R thylamne in a solvent m xture
consi sti g of (2B}-2rmiab-5a(2- I’Taa\bbxvrpﬂethtl)anﬁmcvlaitm {[48icHonutd-fidioroamilirmbry/@ir of ur an
was stirred for 7 h_and_then . : f jepator . The

sol vents were remw¥ATzelo, a1 s~ added and
renoved three ti rr%xcgjrmw}qw(hnﬁllmqtmﬂ ZLds)e)ethvt}ammoa:-émxouerdamc acitan powder. A

Thetri £ uorbatiacEtegie (maie i%da%“@‘%h?f&‘ﬁ@%é&@%ﬁc'{*éﬁ:@ﬁ%%ed "

cal cd: C,  43udfd-phdnyRinBie)-eyaho-08tho)-guiBolihs-yii-amids, 0G2842(123, miHol)4f 17, N,
10. 083,

4- ( Benz&l poxyﬁutgtﬁaqfao?rgaé@?|rpln§tjti|§th¥g7me In 2 PN TEXYIR ) S'Stmg ?f Loy
bi s(di met hylméthaml baitnhrod matee, arkl «$01Llﬂflte=1ral"qﬂrofuran was stirred for 7 h and then
E)-N-{4-[4-(b hl i -
St i ot hy 1 SRS P R fRiBbaRh T SR R Sl o b gt
d:‘ {ret h%/lham' r&);%ﬁt}ﬁhEosl\ﬁedrT:U&gd Z&rg?@d@h;etg tg;esfa@MegiOtsdl;mofﬁhe titB0 hours. |
After e Vo e
Wh 1B Oriokng s BEBRTed R RaThls SRS vaRpurtdal FELG TreBRgheGRCe
seal ed tigbe ther isglatduas the tnﬁfub&racetatnasamlAmelmlsximﬁsﬁHdaNMJFS heéCsHfsOddp was
purified by pieparat 8h% 4-6s (WG6YLRES {7 found: C, 42.23, H, 4.17, N, 10.03, CI,

3.23.

Example 9
N-{4-[4-(Benzyloxy)-3-chloroanilino]-3-cyano-7-ethoxy-6-quinolinyl}-3,4-

20 bis(dimethylamino)butanamide

A solution of (E)-N-{4-[4-(benzyloxy)-3-chloroanilino]-3-cyano-7-ethoxy-6-quinolinyl(}-
4-(dimethylamino)-2-butenamide (400 mg, 0.719 mmol) and 1.5 mL of 2N
dimethylamine in THF was heated at 36 °C in a sealed tube for 20 hours. After the
volatile solvents were stripped off, the residue was treated with 1.5 mL of 2N

25  dimethylamine in THF, and heated again at 36 °C in a sealed tube for 20 hours. After
the solvent was removed, the residue was purified by preparatory TLC (developed in
ethyl acetate:methanol:iriethylamine = 10:1:1) to yield 260 mg of the title compound
as a yellow solid (yield: 60%), mp 102-104 °C; MS (ES) 601.3 (M+1).

30
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ethyl acetate:nethanol: triethylamne = 10:1:1) to yield 260 ng of the title
conpound aéMi 00826 ow.>| id (yield: 60%, np 102-104 ' MS (ES) 601.3
(Mrl). 30 40 AMLO0326 It 31:s !}: .e 'In, {t' FBFISCRAE .~ = FHE i
iVLR..Ir Exanple 10 N—{4 [ 4- (Ben

zyl oxy) - 3-chl or oani | i no] - 3- cyano- 7ethoxy 6-qui nolinyl}-3, 4-

bi s(di met hyl am no) but anam de A sol uti on of

N-{4-[ 4- (Benzyl oxy) - 3-chl or oani | i no] - 3- cyano- 7et hoxy- 6-qui nolinyl}-3,4 5

~ bi s(di met hyl ami no) but anam de (400 mgEx@mptediOmmol ) and 1.5 nL of 2N

di met hyl am ne i n\THE vag 4. Rlor aQuIQo- LG %t &%@gﬁqgﬁﬁxlt@ﬁ hours.

After the volat eat ed
with 1.5 nmL of 2N di net hyl ami i agai n at SGClna

seal ed tube for .20 f : e idxe was
ourified by TR é{tlgt-’{?[ﬁ_(é l% ox Q%h Aa\ﬁ'ﬂfi‘ng @@:ﬁ rfoe‘%mg)@'-fi O ofrR AL
acet at e: get ibm(xminethyleemlhq)lbamamlde (1100 Ilngl)) 7118 myrnel) an6(5 mgobENa yel | ow solid
(yield: 09 102- ..
(VS Py e e yed Ry S i 4 ki o bRage Atertnd |-
, 1t Lo dK vohtile. sfoh/enW\b@éIFelsslp@EAIoWElbelrﬁldue was trgatp@mﬁa 18 MEST BN a (1 )
repr esent ed db rXetH/]amsn IHCrtl-hg, &nd héat(egjé'aglﬂ 2836 % ifa Raltd Nibe! foPbo fowts. After

the solvent was removed, the residue was purified by preparatory TLC (developed in

10  ethyl acetate:methanol:triethylamine = 10:1:1) to yield 260 mg of a yellow solid (yield:
60%), mp 102-104 °C; MS (ES) 601.3 (M+1).
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& | wherein IS - , -0-, -S, or -NR- ; 10 Ris alkyl of 1 to 6

car bon atorm‘\MWtOSg@r b%kyl of 2 to 7 carbon atons; X cycl oal kyl of 3 to
7 carbon atoms, which may be optionally subst {t (it B4 Wit Rl GHe HF waf.dlal kyl
groups of 1 to 6 carbon atons; or X is pyridinyl, pyrimdinyl, or aryl

whi ch may optionally be nono- di-, or tri-substituted with a substituent
sel ected fromthe group consisting of hal ogen, alkyl of 1 to 15 6 carbon
atons, alkenyl of 2 to 6 carbon atons, al kynyl of 2 to 6 carbon atons,

azi do, hydr OXHAT k§ICLAIMEDHS: 6 carbon atons, hal onet hyl, al koxynethyl of 2
to 7 carbon atons, al kanoyl oxynethyl of 2 to 7 carbon atons, al koxy of 1
to 6 carbon atons, alkylthio of 1 to 6 carbon atons (al kyl C1-C6)S-,
hydroxy, tdif| udyconepdund of Epemda (Ihrepresentast ke straeivigval koxy of 2 to 7
carbon atons, 20 carboal kyl of 2 to 7 carbon atons, benzoyl, am no,

al kylamno of 1 to 6 carbon atons, dialkylamno of 2 to 12 carbon atons,
al kanoyl &m no of 1 to 6 carbon atons, al kenoylam no of 3 to 8 carbon
atons, al kynoylam no of 3 to 8 <carbon ato n@ar woxyal kyl of 2 to 7 carbon
at ons, carboal koxyal kyl of 3 to 8 carbon ;F3 am noal kyl of 1-5 carbon
atonms, N-al kyl am noal kyl of 2 to 9 2530ar20n atonms, N, N-di al kyl am noal kyl
of 3 to 10 carbon atonms, N al kyl __ﬁ to 9 carbon atons,

N, N- di al kyl am noal koxy of 3 to 3 5, "mer capt o, and
benzoyl am no; or 42 AML00326 Elf X bi cyclic aryl or bicyclic
heteroaryl ring systemof 8 to dtepe,~\ere the bicyclic heteroaryl
ring contains 1 to 4 heteroatons’d ndependently selected fromN, 0, and S;
wherein the bicyclic aryl or bicyclidheteroaryl ring may be optionally
mono-, di-, tri-, or tetra-substituted wigth a substituent selected from 5
t he group consisting of hal ogen, oxo, thio, alkyl of 1 to 6 carbon atons,
al kenyl of 2 to 6 carbon atons, al kynyl of 2 to 6 carbon atons, azido,

wherein:
Z is =NH-, -O-, -S-, or —-NR- ;
10 Ris alkyl of 1 to 6 carbon atoms, or carboalkyl of 2 to 7 carbon atoms;

X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with one
or more alkyl groups of 1 to 6 carbon atoms; or
X is pyridinyl, pyrimidinyl, or aryl which may optionally be mono- di-, or tri-substituted
with a substituent selected from the group consisting of halogen, alkyl of 1 to
15 6 carbon atoms, alkenyl of 2 to 6 carbon atoms, alkynyl of 2 to 6 carbon
atoms, azido, hydroxyalkyl of 1 to 6 carbon atoms, halomethyl, alkoxymethyl
of 2 to 7 carbon atoms, alkanoyloxymethyl of 2 to 7 carbon atoms, alkoxy of 1
to 6 carbon atoms, alkylthio of 1 to 6 carbon atoms (alkylC1-Cs)S-, hydroxy,
trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2 to 7 carbon atoms,
20 carboalkyl of 2 to 7 carbon atoms, benzoyl, amino, alkylamino of 1 to 6
carbon atoms, dialkylamino of 2 to 12 carbon atoms, alkanoylamino of 1 to 6
carbon atoms, alkenoylamino of 3 to 8 carbon atoms, alkynoylamino of 3 to 8
carbon atoms, carboxyalkyl of 2 to 7 carbon atoms, carboalkoxyalky! of 3 to 8
carbon atoms, aminoalkyl of 1-5 carbon atoms, N-alkylaminoalkyl of 2 to 9
25 carbon atoms, N,N-dialkylaminoalkyl of 3 to 10 carbon atoms, N-
alkylaminoalkoxy of 2 to 9 carbon atoms, N,N-dialkylaminoalkoxy of 3 to 10

carbon atoms, mercapto, and benzoylamino; or
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car bon atorré\,Wé’pﬁ%@]oyl.(yrret hyl of 2 to 7 carbon ato al koxy of 1 to 6
carbon atoms, alkylthio of 1 to 6 carbon aton#*(aFkyLCEEEHS & Bydrbiy, 10
trifluoronethyl, cyano, nitro, carboxy, carboal koxy of 2 to 7 carbon atons,
carboal kyl of 2 to 7 carbon atons, phenoxy, phenyl, thiophenoxy (C6H5S-),
benzoyl, benzyl, am no, alkylamno of 1 to 6 carbon atons, dialkylam no of
2 to 12 carbon atons, phenyl am no, benzyl am no, al kanoylamno of 1 to 6
car bon at on¥ isal ety ihorbcyofic Betewasy! cing bysieratad 889 1akkgmmyihara the of 3 to 8

15 carbon atons, ,carb : ; 1 kyl of 3
to 8 carbon at oR\EC,?C%%%(%%J&%&M'@%?&R&@%ﬁ&%g?%g%&g@gmd,eﬁﬁﬁﬁﬁ}F%‘%&%garkyf) of
2I I( oI 9 carbon afonsl, ®, dkdiSakhertiarthabigydiglandfor Bicydicteteseanoingdnayiee N-

al kyl am noal koxy of 2 .t cay bon 5 : [ |l nsak to 10
car bon at ons, rreP@Q%'}ag}’@%8"%%&'@?2‘%%\%9&8%%@@%{s?altg%;[e ra Qégfegjr%ﬁ . E

i 'St ﬁyri db nﬁl . pynme@mqucbnsiﬁmgan Yhlogen,iaxeathioy aligei-1 tdi6-carlean atemssubst i t ut ed
Wi a substituent se r | SEd hal.eagen, al kyl of
I 1o 6 carbon adheel ERRR SIS AReEBY ShbafaBing didgen, B1Y ©
C?L bon atgrr}s, ahiydmxyddiyyd 100 X yab kgiboofatams, a®riimboakeayoethy! of 1okt hyl |

al koxynet hyl of 2_to 7 C 7 carb
at ons, al koxy of thfog aégl%%,aa%a%ﬁﬁg&rﬁsgﬁylﬁ?%ﬁ? %h@é{é@ﬁ?%&l%&%gr?&%%at oﬁlr; o
(al lI;yl ICl- C6) S]: . leachomagoms talkyithioaf d e Brogrhongiems (aliil€-G¢)ScaWBEexY:,

car boa xy of 2 o] 0, o] Y/ t ons,
benzoyl I,§8am' no, éﬁfﬁd%rﬁ%h@’ %4&% ﬂ[ﬁgro, ca?@(% bgér{l%%"(()& &gﬁgfl%? a%%ﬁ((s)}ng’f 2 to 12
car gon a’lt3 ons, al kartmalkyhofriotodt catbaroatemBOphemolnphenynihiopherendFbEe®-ho of 3
to carbon atong, Vi | .am r i : | of 2
to 7 carbon ato ,engé'ﬁ’b%g%wb%gﬁk%w%?ﬁ@ cﬁg tg% %mng%\t&gtg’od@@%?ﬁ%?;ﬁyl of
1-5 car bon at ons jto N2 @hibphatoms ahkyylamino2benzytamiee raanodamine, of 110 6

N, N- di al kyl am noal

o oyy 4ok a%mg, éll?enwlaﬁﬂ{éj&rb B potbtrhs Mk ehiho of 3t g i €ry

15 carbon atoms, carboxyalkyl of 2 to 7 carbon atoms, carboalkoxyalkyl of 3 to 8

hydr oxyal kyl of 1 to 6 carbon atons, hal onethyl, al k’c_)qrret hyl of 2 to 7
£

carbon atoms, aminoalky! of 1 to 5 carbon atoms, N-alkylaminoalkyl of 210 9
carbon atoms, N,N-dialkylaminoalkyl of 3 to 10 carbon atoms, N-
alkylaminoalkoxy of 2 to 9 carbon atoms, N,N-dialkylaminoalkoxy of 3 to 10

carbon atoms, mercapto, and benzoylamino; or

2 X is the radical /E\T/L ;

E is pyridinyl, pyrimidinyl, or aryl optionally mono- di-, or tri-substituted with a
substituent selected from the group consisting of halogen, alkyl of 1 to 6
carbon atoms, alkenyl of 2 to 6 carbon atoms, alkynyl of 2 to 6 carbon atoms,
azido, hydroxyalkyl of 1 to 6 carbon atoms, halomethyl, alkoxymethyl of 2 to 7

25 carbon atoms, alkanoyloxymethyl of 2 to 7 carbon atoms, alkoxy of 1 to 6
carbon atoms, alkylthio of 1 to 6 carbon atoms (alkylC4-Ce)S-, hydroxy,
trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2 to 7 carbon atoms,
carboalkyl of 2 to 7 carbon atoms, benzoyl, amino, alkylamino of 1 to 6
carbon atoms, dialkylamino of 2 to 12 carbon atoms, alkanoylamino of 110 6

30 carbon atoms, alkenoylamino of 3 to 8 carbon atoms, alkynoylamino of 3 to 8
carbon atoms, carboxyalkyl of 2 to 7 carbon atoms, carboalkoxyalkyl of 3 to 8
carbon atoms, aminoalkyl of 1-5 carbon atoms, N-alkylaminoalkyl of 2 to 9
carbon atoms, N,N-dialkylaminoalkyl of 3 to 10 carbon atoms, N-
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al kyl am noal koxy of 2 to 9 carbon atons, N, N-dial kyl ami noal koxy of 3 to 10
car bon atorrﬁMW%%@pthnd benzoylamino; T is subgti ted on é at carbon
and is 5 b) NH(CH2)m, -Q(CH2)m, -S(CH2)m , #RE{THE)aS eSS W Sl &) niH
-, - (CH2)nOD -, - (CH2)nB-, or - (CH2)NMN\R -; L is an aryl ring optionally
nmono- di-, or tri-substituted with a substituent selected fromthe group
consi sting of halogen, alkyl of 1 to 6 carbon atons, alkenyl of 2 to 6
carbon atons, alkynyl of 2 to 6 carbon atons, azido, hydroxyal kyl of 1 10
to 6 carbon at omalkylalisoakoxy bf 2 & 4 cagportatyrhs, i, N2idlkylgminaallsoxy oft3das 0

al kanoyl oxynethyl of 2. to 7 carhbon ato xy of 1 to 6 carbon atons,
al kylthio of 1 t8a%’°8£t%?1 "&‘?r(é%pgo’(aeﬂdﬁﬁ%%?w% ! hydroxy, trifluoronethyl,

cyano, nitro, carboxy, carboal koxy of 2 to 7 carbon atons, carboal kyl of 2

to 7 carbon .at . .benzayl . amno..alkylamno of 1 to 6 carbon atons, 15
di al kyl ani n '8F@¢%e§§ngaqt88r OB@BRY al kanoyl amino of 1 to 6 carbon atons,

2I kgnoyl laE1 Ino ?f 23t t 0}738 miammn-amwz)na,l-swl k,lq—arﬁliﬂ(@l'b?m-\?»-(ﬁb‘lz&-car bon at oms,
ar boxyal kyl o 0 7,£ar _at ar xyal | fym3..t 0 8 carbon
atons, am ngal Eé{ﬁ of iége)’gg'gb’or&g@ﬂgg,’ E@g‘f)ﬂ%’aﬁi E@szﬁdf 2 to 9 carbon
atons, N, NiLdé ah ke @ng ppidriaily moho3dit, @r iDsumstitued witoasubsttudnk gélactpdoal koxy
of 2 to 9 20 carbon atons. N N dial kvl am n f t ons,
nmercapto, and b 7Y qupogongpﬁrp_g Ptl;ﬁ/aé(?d‘?_n, %@{/@?ﬁéﬂ%&a go(?tnﬁaet e?’gaggéj]lgp?f?ng
\évgle; gt te hef Pgﬁn erN oagysles dalétutg aimk,a&li_qmyllofta)toaa cdvbore awatspazdd,iydmxpialisyi of
\ a ; rein e | optional |

nono- o?odi -substt?pt?ﬁgjc?n\ﬂT?rﬂs’ agoﬁﬁ%@ﬂtﬂg%ﬁgemét%yggé;@?@éto?%é group Y
go?g i Zt 1: Q?bOf hfllaﬁ@anyl?xgmethyl h»; Béo Zlckgdonattorts,tatkaxy oht boh catbomatomsal kenyl of

on ato al kyn o] OR \at b roxyal kyl
of 1 to 6 carbon aﬁglﬂ’g,Oﬁﬁér?@fbi?{/‘la?grag&ag@@%é?ﬂsl’%g? mﬁ?’tzt gﬂj;:rorggt?‘nglbn )alttorrg,
:: taln%! oxy][net1 h%/lcyaﬁno,ZmitEd) cirb:my,hnarborn}(komsof 2atkdrgrbofh atbmsp carboaliylish R taions,

kylthio o 0 _6 carbon ato al kyl ¢ - ~ :

trifluoromethyl, C@g%?ﬁ‘oa}torﬁ?’tbre&zgyﬁ’ 4%‘8%%"%'&%%%5;’15%%%% a[t&oﬂsf carbon at ons,
car boal kgl of 2 tomlifylarainboh2 & v2rearbph aitors; alkaheyigininotdiil dp Beathop f@TOESS- ) ,

tz)enzoyl . benzyl, a?kngngy oK AT drohn, QR RAINFLLIE 8 SlrBbik¥ioRfE no of

carboxyalkyl of 2 to 7 carbon atoms, carboalkoxyalkyl of 3 to 8 carbon atoms,
aminoalkyl of 1-5 carbon atoms, N-alkylaminoalkyl of 2 to 9 carbon atoms,
N,N-dialkylaminoalky! of 3 to 10 carbon atoms, N-alkylaminoalkoxy of 2 to 9

20 carbon atoms, N,N-dialkylaminoalkoxy of 3 to 10 carbon atoms, mercapto,
and benzoylamino; or

L is a 5- or 6-membered heteroaryl ring where the heteroaryl ring contains 1 to 3

heteroatoms independently selected from N, O, and S; wherein the heteroaryl
ring may be optionally mono- or di-substituted with a substituent selected

25 from the group consisting of halogen, oxo, thio, alkyl of 1 to 6 carbon atoms,
alkenyl of 2 to 6 carbon atoms, alkynyl of 2 to 6 carbon atoms, azido,
hydroxyalkyl of 1 to 6 carbon atoms, halomethyl, alkoxymethy! of 2 to 7
carbon atoms, alkanoyloxymethyl of 2 to 7 carbon atoms, alkoxy of 1 to 6
carbon atoms, alkylthio of 1 to 6 carbon atoms (alkylC;-Cg)S-, hydroxy,

30 trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2 to 7 carbon atoms,
carboalkyl of 2 to 7 carbon atoms, phenoxy, phenyl, thiophenoxy (CeHsS-),
benzoyl, benzyl, amino, alkylamino of 1 to 6 carbon atoms, dialkylamino of 2
to 12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1 to 6
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R

to 12 carbon atons, phenyl am no, benzyl am no, aI kanoylam no of 1 to 6 44
AI\/I1003261'AM1)00326 .—: 1" i -~i[ “;in "t rru@® . | k' ~rr...r
Ir E..1 t it,,.,Fi...R, . r E.tr carbon & &n¥. 4} e!nbeylam'ﬁ(‘)"biﬂuﬂto8
carbon atons, al kynoyl amino of 3 to 8 carbon atons, carboxyal kyl of 2 to 7
carbon atons, carboal koxyal kyl of 3 to 8 carbon atons, am noal kyl of 1 to
5 carbon atons, N-alkylam noal kyl of 2 to 9 carbon atons,

N, N- di al kyl am noal kyl of 3 to 10 carbon atons, N 5 al kyl am noal koxy of 2 to

9 carbon atons, Nafotliatdriylat@nbgamkoxor 30b Skarioorlgiomsaalkyroymimsof drer& apt o,

and benzoant b L L AT DUy Sl SRR 101

tri-substituted watblmnaat@ﬁ@satmmwm oBEtceSbatdboh ramnns H!é—allqtanumnaﬂ(yheﬁ Atd 91g of

h

al ogen, al kyl ofa cpal tomsOa I ef 2bo Lt6m q\lcar bon at ons,

al kynyl of 2°to & Pl%?i“%t Vatis (ﬁ xtygt I&? f car bon
atoms, hgl omet hy|alkyﬁnﬁ@darkm<§/bﬂz @b caron a'i’om@,anDlelaikydammoabeiqamchﬂoon/ met hyl
of 2 to 7 carbon atom; aIk rﬁ %J]P‘b arbon atons, alkylthio of 1 to 6
carbon atons (al IB§HED 9@90 %ZP PU8FPonet hyl ,  cyano, nitro,

car boxy, CafF*?/ﬂdlhb’tleéynrﬁiﬂln?I bDar?I arerpyadinglf pyerdngr boaykpbicak, Bspectivelys car bon
at ons, benzoyl, %I am no of

no
2 to 12 carbon atorélﬁg all¥|m oaﬁ"a%(%rlll(?u%?]{'t%e? 8",[%% S&E%&Hérgggrr%teg fr%Hzenoyl ani no
o; g Eo 8 car Bon ge?qﬂ@qns&tnkgaﬂ?dl@gannlallkml}‘of3ftb6 darhxar dioms adlieany| of tardoxyal kyl
0 o,{ carbon atons, carboa a
ani noal Ilé of 1- SRANFHMSy }'cﬁl-)%f) aét?rc?rh%é ;?ﬁ%é:%%g@gy%&@gf b8 at ons
t20 g N- di gl kyl ?moaﬂﬁilqk?t\ﬂ)rg@fhkaﬁar?ethwQalk@(yhmnh)&bbﬂm7Nambkyitcwnﬁ noal koxy of 2
0 carbon ato | AT oal kox f ;, rgl%ra LIRS
nercapto, and b Vigxy % VIEL: %_:‘gca aé%rﬁ él?kéﬁ’é’g ﬁc dent 1y,
hydr ogen, hal ogemlkyahubwfmésbattmnfatoma(djlqncacgsa hyeltokg,rtyiluambmgt?wgg gnca?/bon
2{ gg: 2: t;g;: Og)?ya@o ént{oo c%rb(%}( ﬁ%tfzpogﬁ@ﬁ% 015 2 % J/‘%Q%OR )é¥on%f cgrbtoglkﬁ o?%ﬁ@‘%“

15 carbon atoms, benzoyl, amino, alkylamino of 1 to 6 carbon atoms,

dialkylamino of 2 to 12 carbon atoms, alkanoylamino of 1 to 6 carbon atoms,

alkenoylamino of 3 to 8 carbon atoms, alkynoylamino of 3 to 8 carbon atoms,
carboxyalkyl of 2 to 7 carbon atoms, carboalkoxyalkyl of 3 to 8 carbon atoms,
aminoalkyl of 1-5 carbon atoms, N-alkylaminoalkyl of 2 to 9 carbon atoms,

20 N,N-dialkylaminoalkyl of 3 to 10 carbon atoms, N-alkylaminoalkoxy of 2 to 9
carbon atoms, N,N-dialkylaminoalkoxy of 3 to 10 carbon atoms, mercapto,
and benzoylamino;

G1, Go, Gz, and G4 are each, independently, hydrogen, halogen, alkyl of 1 to 6
carbon atoms, alkenyl of 2 to 6 carbon atoms, alkyny! of 2 to 6 carbon atoms,

25 alkenyloxy of 2 to 6 carbon atoms, alkynyloxy of 2 to 6 carbon atoms,
hydroxymethyl, halomethyl, alkanoyloxy of 2 to 6 carbon atoms, alkenoyloxy
of 3 to 8 carbon atoms, alkynoyloxy of 3 to 8 carbon atoms,
alkanoyloxymethyl of 2 to 7 carbon atoms, alkenoyloxymethyl of 4 to 9 carbon
atoms, alkynoyloxymethyl of 4 to 9 carbon atoms, alkoxymethyl of 2 10 7

30 carbon atoms, alkoxy of 1 to 6 carbon atoms, alkylthio of 1 to 6 carbon atoms
(alkylC4-Cg)S-, alkylsulphinyl of 1 to 6 carbon atoms, alkylsulphonyl of 1 to 6
carbon atoms, alkylsulfonamido of 1 to 6 carbon atoms, alkenylsulfonamido of
2 to 6 carbon atoms, alkynylsulfonamido of 2 to 6 carbon atoms, hydroxy,
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hydr oxynet hyl , hal omet hyl, al kanoyl oxy of 2 to 6 carbon atons, al kenoyl oxy
of 3 to 8 catMiRP3&bo al kynoyl oxy of 3 to 8 carbon s,

al kanoyl oxymet hyl of 2 to 7 carbon atons, al kd#&yToxyideh RyES of H4" b Agkk
carbon atons, al kynoyl oxynethyl of 4 to 9 carbon atons, al koxynethyl of 2
to 7 30 carbon atons, alkoxy of 1 to 6 carbon atons, alkylthio of 1 to 6
carbon atons (al kyl C1-C6)S-, al kyl sul phinyl of 1 to 6 carbon atons,

al kyl sul phonyl of 1 to 6 carbon atons, al kylsulfonamdo of 1 to 6 carbon
at oms, al kenyl sultfifturaomeiby trifludrontetifoxyacymon, sitronmrbalyksarpdalkdxyah @rid do of 2

9,5, caroon, st o, Syt S ANVPRES Lkl Sllofond i 7 11,7 E

"2r k MFE .1 Fi: Cajeonatoms, gaboglyl oy 2 tq Farbop atoms, | % . .rf
.,a ..1 Jh. It .thiBphéndxiy|(CeHedRstbenlzyl, aminb| yairoxyatrim ylkozyeanioo ohi ta 6,

car boxy, boal k f, 2 b
toms. phenoxy. R orerisfaRgie) TeB AR AoE Gy emfib cf2oed carben
hyd[) oxyar no, SI I«faﬁbclamtnmspm-alkytoarbhmmrmumiaikmmbarabw,ym-aiﬁyhu- of 1to 6

t , di 1. 2 2 5 . |,
NN dl al Kyl oar barr RIS R0} r2 Garenaioty R R gRI G it Bp 3R AR

N, N- di al kenyl am ratomé, henglairiha; deboiteamiaboRaENH,phenyl am no, benzyl am no,
R2NH, / (C(R6)2)p R?-(C(R6)2){&IE}7) N- (C(R6) 2) k- Y- R$RI9-CH M (C(R6) 2) k- Y-
(C(R6)2)p 10 R7-(C(R6)2)g-Y- ,} -2\C(R6)2)p-M(C(R6)2)k-Y- , or

/ . .
Het - (C(R6) 2) g- W (&(_ Yy, Ppro _d@;(iﬂ _eit &2 o n both Q&
and G3 are R2NH; @@%92 vy\ent r adi cal @Q?th ed%%%@e (Q%qc%gkgonﬁ sting
of R6 -S- , -(CH2)a , -0- antCEu)R7 is -NR6R6, -OR6, -J, -N(R6)3 'Q, or
-NR6(OR6) 15 Mis >NR6, -0-, >N (C(R6)2)pNR6R6, or >N-(C(R6)2)p-OR6; Wis
>NR6, -0- or is a bond; Het is a heterocyclic radical selected fromthe
group consi St AG(RL) - PN @RRe)2)p-M-(C(Re)icY- + orHet-(C(Re)e)qW-(C(Re)z)iY-

provided that either G2 or G3 or both G2 and G3 are RoNH;

Y is a divalent radical selected from the group consisting of

—S— , —(CHg)y— , —O0— ,and —N—
R7is -NRgRg, -ORg, -J, -N(Rg)3 "Q", or -NRg(ORg) ;
15 Mis >NRg, -O-, >N-(C(Rg)2)pNRgRg, or >N-(C(Rg)2)p-ORe;
W is >NRg, -O- or is a bond,

Het is a heterocyclic radical selected from the group consisting of morpholine,
thiomorpholine, thiomorpholine S-oxide, thiomorpholine S,S-dioxide,
piperidine, pyrrolidine, aziridine, pyridine, imidazole, 1,2,3-triazole, 1,2,4-
20 triazole, thiazole, thiazolidine, tetrazole, piperazine, furan, thiophene,
tetrahydrothiophene, tetrahydrofuran, dioxane, 1,3-dioxolane,
tetrahydropyran, and,;

(QCH,CH,0),
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t hi onor phol i ne, thi onorpholine S-oxide, thionorpholine_ S, S-dioxide,

pi peridi ne, PYHP&336di n@ aziridine, pyridine, imdazo 1,2,3-triazol e,
1,2,4 20 triazole, thiazole, thiazolidine, tetEaZole Lpkipdndzi B Hiut &h,

t hi ophene, tetrahydrothi ophene, tetrahydrofuran, dioxane, 1, 3-dioxol ane,
tetrahydropyran, and; ( CH2CH2 )r N H 46 AML00326 it" it...er tF :f 4oi’
u.,{e tén.t[ II,,,,, ....d+ .[Ya..dt.< of .R which may be optionally
nono- or di-substituted on carbon with R6, hydroxy, -N(R6)2, -OR6,
-(C(R6)2)sOR6 or -(C(R6)2)sN(R6)2; optionally nono-substituted on nitrogen

with R6; and 5 optj.onally nono l-Su ' . ed nwth
di val ent radi cal sWh'%-m %e-@'&%@)rg?%%o?a%%@%ﬁ%d?@] %@%Qﬁ@h@h@%%r ent
sel ected from hydnggen,.oa. kyd ORR &P —FEFHAMISN 5, al kenyl of 2 to 6
carbon atons, al ker%yF)Q’of 2 tYo(F%‘B%)érEgn atorrs?é)scgiqqul kyl of 3 to 7 carbon
at ons, car boal kyl omifonaliyt moiio-sabdsitiechvio nirogédwithRgpagdl kyl 2 to 7 carbon
atons, phenyl, or phenyl optionally substituted with one qr nore hal ogen,
al koxy of51 to 6 %F&PBB%’ RERRRY dirSUoBlitieH ORet SRfVratedRaRen W'ﬁ] yelepsrRdicls 1 to
3 carbon atons, digléyla@Rg) 9{0_,2 to 6 carbon atons, nitro, cyano, azido,
hal omet hyl , al koxynet hyl  of 5 o 7 carbon atonms, al kanoyl oxynmethyl of 2 to
7 carbon at oeash R leythe bame of diffetant 8elected fmmatyinegensalkylok | [tTE-cades- |

{hi ophonoxy ( CoLBCNE. BEBSI 2 \ERRSYPR AR A B BERBSR TS, T
al kanoyl am no of dyddalkyl 618 feoncabomaionty cablytkylof 2 1o ¥ cafbonaitdms)  at ons;
Dbt o heeb Sk S ShEHEY i s PR BBl e
group consi sting éMe ofB® halogen, alkoxy of 1 to 6 carbon atoms, trifluoromethyl, amino,
alkylamino of 1 to 3 carbon atoms, dialkylamino of 2 to 6 carbon atoms, nitro,
cyano, azido, halomethyl, alkoxymethyl of 2 to 7 carbon atoms,
alkanoyloxymethyl of 2 to 7 carbon atoms, alkylthio of 1 to 6 carbon atoms
15 (alkylC4-Cg)S-, hydroxy, carboxyl, carboalkoxy of 2 to 7 carbon atoms,
phenoxy, phenyl, thiophenoxy (C¢HsS-), benzoyl, benzyl, phenylamino,
benzylamino, alkanoylamino of 1 to 6 carbon atoms, or alkyl of 1 to 6 carbon
atoms; provided that the alkenyl or alkynyl moiety is bound to a nitrogen or
oxygen atom through a saturated carbon atom;
20 Ro, is selected from the group consisting of

25 each R3 is the same or different selected from hydrogen, alkyl of 1 to 6 carbon

atoms, carboxy, carboalkoxy of 1 to 6 carbon atoms, phenyl, carboalkyl of 2 to 7

carbon atoms,
(C(Re)2)p
R7‘(C(R6)2)p—N\ >N_(C(R6)2)r‘
(C(Re)2)p
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3 RA R3 25 each R3 is_the sane or different selected _from hydrogen, alkyl
of 1 to 6 cAMEI326Gt o car boxy, carboal koxy of 1 tol@ carbon atons,
phenyl, carboal kyl of 2 to 7 carbon atoms, / € b)) Byal C(#R6Y 3 8. &N
IN-(C(R6)2)r (C(R6)2)p 47 AML00326 il- iF Int- ""If P". ,:fE EF F~ j(
oK Lot?2 ood.” Ifmr o ... .CF e~ , -11'. M J, R7-(C(R6)2)s-

R7- (C(R6) 2) p- M (C(R6) 2)r RBRI- CH M (C(R6)2)r , or Het-(C(R6)2)q-W (C(R6)2)r
R4 is -NR6R6, -OR6, -SR6, R7-(C(R6)2)p-S- , R7-(C(R6)2)p-NR8)- ,

R7- (C(R6)2) p-O R8R9-CH N(R6)- , R8RO-CH S- ' R8R9-CH O

Het - (C(R6) 2) g- N(RS6) - ;%-(C(%)Z)q-s- tz 20-0 (H)a R6) 2) p\ /
(CRO) 2y - (CREISTRN T 0 AR RM S o re) 2) b (ko) D) b 5
cysteine, or a peptide conprised of 2 to 10 native ami no acid residues
contai ning at | east one unoxidized cysteine residue wherein R4 is bound to
the rest of thg nol ecul e through the sul fur atom of one or nore of the
cystei ne residueg,rR8Hand- e eatMetiO WentiBg).)~ ( G( R6) 2) r NR6R6, or
-(C(R6)2)r OR6; 16 A\J@is irg%g?r)lrdently hédﬁgzd;, ch F%)ézzi)rne, fILoai ne, or
bromne; ais an integer of 0-1; g is an integer of 1-6; k is an integer

of 0-4: Ry is -NRgRg, -ORg, -SRg,
R7.(C(Rel)pS- +  Rr{C(Re)2)pN(Re)- » Rr.(C(Re)o)pO-
RgRg-CH-N(Rg)- RgRg-CH-S- »  RgRg-CH-O-
Het-(C(Re)2)gN(Rg)- » Het-(C(Re)2)gS- + Het-(C(Rg)2)gO-
(OH)a
) (C(R6)2)p\ y (C(Rg)2)p
R7'(C(R6)2)p_N\ N— O\ /N_ . (C(Rg)2y N—
(C(Re)2)p (C(Re)2)p
5 cysteine, or a peptide comprised of 2 to10 native amino acid residues

containing at least one unoxidized cysteine residue wherein R, is bound to
the rest of the molecule through the sulfur atom of one or more of the cysteine
residues;
Rg and Ry are each, independently, -(C(Rs)2)/NRsRs, or —(C(Rs)2)r ORs;
10  Jis independenily hydrogen, chlorine, fluorine, or bromine;
a is an integer of 0-1;
g is an integer of 1-6;
k is an integer of 0-4;
n is an integer of 0-1;
15  m s an integer of 0-3;
p is an integer of 2-4,
q is an integer of 0-4;
r is an integer of 1-4;
s is an integer of 1-6
20 uis aninteger of 2-6;
Q is a counterion selected from salts formed from organic and inorganic acids;
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nis an integer of 0-1t 15 mis an integer of 0-3; p_s an integer of 2-4;
gis an int 1r006260z‘ is an integer of 1-4;, s | n integer of 1-6 20
uis an integer of 2-6; is a counterion sell&&tdd fiAcribal £ SEEBERBAEN r om
organi ¢ and i norgani c aci ds, 48 AML00326 12 d" .~'' .a(.. 'f..dE provided

that: a. when R6 is alkenyl of 2 to 7 carbon atons or al kynyl of 2 to 7
carbon atons, such al kenyl or alkynyl noiety is bound to a nitrogen or
oxygen atom through a saturated carbon atom 5 b. when Y is -NR6- and R7
i s - NR6RG6, gNﬁRﬁb&haﬁ} or -NR6(CR6) then g is an integer of 2 to 6; c.

when Mis - and R7 i t p e nyYis
-NR6- then k is &n mt"@@@%‘? ePéS‘ 04{23[86%\%&;n %8%3%8&3@98%” %{‘f’.ﬁg -0-
then k is an int egghs Guch alkénytor ARyhyl mdan isWdundnot n&rd@@n@rm(ygenlmmbonded
through a nitrogen atomthen q is an integer of 2 to 4 and when Wis a

bond with Het boreHIR ﬁﬁéﬁ’{}q‘fe‘écarﬁpf‘%ﬁ’én atomand Y is -0- or -NR6- then k

is an ingeger of 2 to lenOV i$-NRE' AFERY Y -OMRENG, ammga@r er ShRE(®RgY, eof . 15
2. A conpound according to claim1l wherein Zis - . 3. A conpound

according to cl althemgmarclhtangfzmeﬁel nnis an |nt eger of 0. 4. A
conpound accordi 39 tom,@rge_gfmﬁ %R{;‘Ehe?ﬁ @hehiBgef i3 of; T-L. 20 5.
I'n

A conpound accor g to claim i onal | y substi f ut ed aryl .
6. A conpound accRr di Rghdnoy &l-NRg- 3herrk cslemnmegembfezbm is Q(CH2) m wher ein

m is 0 or 1.
e. when Y is —=O- and M or W is —O- then k is an integer of 1 to 4;

10 f. when W is not a bond with Het bonded through a nitrogen atom then q
is an integer of 2 to 4 and when W is a bond with Het bonded through a
nitrogen atom and Y is —O- or -NRg- then k is an integer of 2 to 4;

or a pharmaceutically acceptable salt thereof.

15 2. A compound according to claim 1 wherein Z is -NH-.
3. A compound according to claim 1 or claim 2 wherein n is an integer of 0.
4. A compound according to any one of claims 1 to 3 wherein X is -E-T-L.
20
5. A compound according to claim 3 wherein E is optionally substituted aryl.
6. A compound according to claim 3 or claim 4 wherein T is O(CHg)m- wherein m
isOort.
25
7. A compound according to any one of claims 4 to 6 wherein L is optionally

substituted aryl.

8. A compound according to any one of claims 4 to 6 wherein L is optionally

30 substituted heteroaryl.
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25 7. A conpound according to any one of claims 4 to 6 wherein L is
optional |y ANMHFPBut fgaryl. 8. A conpound according any one of clains
4 to 6 wherein L is optionally 30 substituted~HgtEroblyilliag AVE 0326 0 |
rt~.IE, "T! 1F 9. The conpound according to claim8 wherein the
heteroaryl ring is selected frompyridine, pyrimdine, imdazole,

thi azole, thiazolidine, pyrrole, furan, thiophene, oxazole and
1,2,4-triazole. 5 10. A conpound according to any one of clains 1 to 3
wher e:c n IX i 0.0pt i Theaddmpousd astarting ¢aiclainy B whetein edwigoantirincieselecied to any
one of clai 1 t0.10 wherein. i . ' 'Sh%bth' al |
substi tut edqsb(?%wrl'qm%t@yﬂ'?!d?nﬁ’ g@%%oﬁ%ﬁlh%%’%%ﬁﬂ?%ldﬁﬂﬁ Eﬂf;a%’ﬁlé'rdgft cl a:eﬁg’ 1 %/o 3
wherein X i soxaabietantuiB4Htrazoleunsubstituted bicyclic aryl or bicyclic
heteroaryl ring system 13. A conpound according to claim12 wherein the
bicyclic aryl or bicyclic 15 heteroaryl ring systemis selected fromthe
group comsi std.ng Atomppintchadeerting to,a2y dna-of tleimsah jaid whaystt Xas etienaihdane,

1- oxo-i ndane, . 1 't2 eé’ 4-|t et rahydr oqui nol i ne, naphthyridi ne, benzof uran,

3- oxo- 1, 3- dlwap 5o H¥nz of ur an, benzot hi aphene, 1, 1- di oxobenzot hi aphene,

i ndol e, 2, 3-di hydroindol e, 1, 3-dioxo-2, 3-di hydro-1H-i soi ndol e,

benzotriazolg, 1 indazole, |F ine, - j oxol e
benzoxazol e, 1e12 0 p%?PWB?U'b%?%gH'}fﬁO{g eé,?]?,cog g%?@ﬁ?@ gﬁcsrﬂ(l)%vn %‘:e%q(ﬂ?fééﬁlﬂ)n e, ’
t er ahydr oqui sublstitatad drgds|aptivoklyneybstitiaszphenglazol e, qui nazol i ne,
pyrido[ 2,03- b] pyri di ne, pyrido[ 3, 4-b] pyrazine, pyrido[3,2- c]pyridazine,
pyrido[ 3,"4-b] pyri dine, 1H pyrazole[3, 4-d]pyrimdine, 1,4-Benzodi oxane,
gt eri d|2 ng, d?ﬁﬂdH)AQU‘“PO'!JWCOMWWWMWW? to 3 wherein X is substituted or
- 0X0- 2, 3-di ohen i azol.e, -0 i nzene, 2-oxi ndol e,
1, 4- benzi soxa uhgt?&tgéfgﬁzﬁg%%r quréofc%alb%&ogr%}a%gﬂé %?{qui nol i ne- N- oxi de,
i soqui nol i ne- N-oxi de, qui noxal i ne-N-oxi de, quinazoline-Noxide, benzazine,

pht hal azi ne, 161.’ 4_Ricgﬁgbahc?aégdoﬁdirligeforcﬁ‘en%dfé)\ﬁnérgﬁltﬁé ib[&?elic%rﬁ)&?bi]cyarc

15 heteroaryl ring system is selected from the group consisting of naphthalene, 1,2,3,4-
tetrahydronaphthalene, indane, 1-oxo-indane, 1,2,3,4-tetrahydroquinoline,
naphthyridine, benzofuran, 3-oxo-1,3-dihydroisobenzofuran, benzothiaphene, 1,1-
dioxobenzothiaphene, indole, 2,3-dihydroindole, 1,3-dioxo-2,3-dihydro-1H-isoindole,
benzotriazole, 1H-indazole, indoline, benzopyrazole, 1,3-benzodioxole, benzoxazole,

20  purine, phthalimide, coumarin, chromone, quinoline, terahydroquinoline, isoquinoline,
benzimidazole, quinazoline, pyrido[2,3-b]pyridine, pyrido[3,4-b]pyrazine, pyrido[3,2-
clpyridazine, pyrido[3,4-b]pyridine, 1H-pyrazole[3,4-d]pyrimidine, 1,4-Benzodioxane,
pteridine, 2(1H)-quinolone, 1(2H)-isoquinolone, 2-o0x0-2,3-dihydrobenzthiazole, 1,2-
methylenedioxybenzene, 2-oxindole, 1,4-benzisoxazine, benzothiazole, quinoxaline,

25  quinoline-N-oxide, isoquinoline-N-oxide, quinoxaline-N-oxide, quinazoline-N-oxide,
benzazine, phthalazine, 1,4-dioxo-1,2,3,4-tetrahydrophthalazine, 2-oxo-1,2-
dihydroquinoline, 2,4-dioxo-1,4-dihydro-2H-benzo[d][1,3]oxazine, 2,5-diox0-2,3,4,5-
tetrahydro-1H-benzo[e][1,4]diazepine and cinnoline.

30 14 A compound according to any one of claims 1 to 13 wherein optional
substituent(s) is/are selected from halogen, eg chlorine, and phenyl.

50



di hydr oqui nol i ne, 2, 4-di oxo-1, 4-di hydro-2H benzo[ d] [ 1, 3] oxazi ne,

2, 5- di oxo- 2, AMA400326¢ ot @hydr o- 1H benzo[ e] [ 1, 4] di azepi wﬂand ci nnol i ne. 30
14 A conpound according to any one of clains 1FtG 137 Wh@rigii . -opt ¥ddal. i
substituent(s) is/are selected from hal ogen, eg chlorine, and phenyl. 50
AML 00326 1* ienc. tt ,..v ,..Sf iR:,tf ii.R e .,d Kgyn.. tt...tC 15. A
conpound according to any one of clains 1 to 14 wherein GL and 4 are both
H 16. A conpound according to any one of clains 1 to 15 wherein R4 is
NR6R6 or a ¥.pephicdmpotinadoordify toearynameaticlaimat itel 14 whewineG: sathbaarg ng at

| east one unox(h j zed cysteine residue wherein R4 is bound to the rest of

t he nol ecul €% ough the sulfur atomof one or nore of the cysteine
residues. 17. A conpound according to any one of clains 1 to 16 wherein

each R3 is se I : 0

R7- (L R6) 2) s iner & CaRo i SRR RAETY o I eyl 15 18 e BRHEY B WU
conpound Zccpepdida@f 2 dodmyative emirio adidiesidues contalningairedsh oeebhoiRizeds

sel ected from hydroge | 6 .

conpound acc@fsﬁ?legpegléﬂ 8&'2%@ Jim\',%'?‘%%‘%’.té ‘:l)ne SRR IR th&)ﬁgljr%e St

N- (4- { 3- chl oatomief[ohé-op hemy bf the ysthinazesiddssy| ) sul f anyl ] ani | i no} - 3- cyano- 7- ne
t hoxy-6- quinolinyl)-3, 4-bis(dinethylam no)-2-butanam de or a
pharmaceutically acceptable salt thereof. 20 20. The conpound according to
claim 1, whi¢h i sAcompound according to any one of claims 1 to 16 wherein each Rs is

N-[4-(3-ghlorg-4-f ro- Yy ' - 3- - F ' ' ayl]1-3,4-b
is-(3- h{}gr oﬁ"‘a‘?%ﬁ‘? Iirg'l%i r&dﬁqu%ﬁ y%‘l@mt?ﬂﬁ) gt/? g%g%gﬂ%ﬂrg&gi g%%%%\zv?%gn@ﬁgccept abl e
sal t t her eof NRsREarRilHeT0ERHeridb ((Reglecording to claim 1, which is:
N-[4-(3-ch loro-4-f | uo roan i | i no)-3-cyano-7-eth oxy-6-q u i nol i

nyl] -3- (dinmethylam no)butanam de or a pharnmaceutically acceptable salt

t hereof. 2218.TheAcompound acrordinglinanyt enecdfaiaimg 1 tafiv evherain each Rg is

selected from hydrogen and alkyl of 1 to 6 carbon atoms.

15
19. The compound according to claim 1, which is:
N-(4-{3-chloro-4-[(4-phenyl-1,3-thiazol-2-yl)sulfanyl]anilino}-3-cyano-7-methoxy-6-
quinolinyl)-3, 4-bis(dimethylamino)-2-butanamide or a pharmaceutically acceptable
salt thereof.

20

20. The compound according to claim 1, which is:
N-[4-(3-chloro-4-fluoro-phenylamino)-3-cyano-7-methoxy-quinolin-6-yl]-3,4-bis-(3-
hydroxy-pyrrolidin-1-yl)-butyramide or a pharmaceutically acceptable salt thereof.

25 21. The compound according to claim 1, which is:
N-[4-(3-chloro-4-fluoroanilino)-3-cyano-7-ethoxy-6-quinolinyl]-3-
(dimethylamino)butanamide or a pharmaceutically acceptable salt thereof.

22.  The compound according to claim 1, which is:

30  N-{4-[4-(benzyloxy)-3-chloroanilino]-3-cyano-7-ethoxy-6-quinolinyl}-3,6-
bis(dimethylamino)hexanamide or a pharmaceutically acceptable salt thereof.
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R

30 N-{4-[4-(benzyl oxy)-3-chl oroani |l ino]-3-cyano-7-et hoxy-6-quinolinyl}-3,6-
bi s(di net hyI@‘v’HQ{é}Zﬁex m de or a pharmaceutically ac tabﬁe sal t ¥h£reof .
51 AML 00326 iP5, "tl ' aF 23. The conpound EdEoF oi hiytld idl-atha Ll Haki ch

i s:

N-{4-[4- (benzyl oxy) - 3- chl or oani | i no] - 3- cyano- 7- et hoxy- 6- qui nol i nyl } - 3, 4-di (
1- pyrrolidinyl)butanam de or a pharnaceutically acceptable salt thereof. 5
24. The conpound according to claim11l, which is:

(2R) - 2- am n@3%H- ( {Bhd dorepdoad acedrbinh tanimo] - Whitl {s8- { [ 4- ( 3- chl or o- 4- f | uor oani |

i no) - 3- cyano- 7- et hoxy-6-5.0ui nol i.ayl Lam - m Nng)ret hyl ] - 3-
oxopr opyl };3}1'&%K@%QH&%VS]B%JOég%%q%;%}ac%‘q%g)e}@xg’%og@h@ﬁ‘k@:ﬁléé{lgﬁ ﬁ o%/ !a

plha_r mieu%wﬁdoydiawmmmh“@e sz phdarhmeceuatfcallyl cc@ptablehgalidbensolind according to
claim1l, ich is:

N-{4-[ 4- (benzyl oxy) - 3- chl or oani | i no] - 3- cyano- 7- et hoxy- 6- qui nol i nyl } - 3, 4-

bi s( di metshyl 24 nojieutcmaotind eccordmgph alaimad ewhict #d:| y accept abl e salt t hereof.

15 26. A net of .tr ' Lnht Bl er, @y -catd

neopl asms | o8 2D T e b R BR - Sl @lnee 9,

sai d rnarrrr}al ?/anemah?yv@quiaomlyﬂammb}-a-[@bngb' viahirs)mptyihdta (1) as claoned in
any one of cl ains 0 | It th f.
2027 he riteRERvieBrdrnghy Eo PaRhTBERRLF operRERRERAT e T (el ect oc
fromthe grghapmacesgicalty augepibblersaiditereddi dney, bl adder, nouth, |arynx,
esophagu stomach, colon, ovary and lung. 28. A nethod of treating,

i nhibiting the progression of, or eradicating polycystic 25 kidney disease
in a manmal 25 nettk tdmpeot achordmgdociaim dewhigbing:ni stering to said namal

an effectiv t of a.co .of F | . aed, i n any one of
claims 1 to g‘r{ng% e YR é@@ﬁ%@vﬁ% -Sé%gyft a tf‘éé))yéﬁﬁ?'ﬁ{)ﬂ{gpgg?. 29. yA met hod
of treati ng, bisimdthylamimo)mtaremaide ons phgrnEskeutidally petappable salttha@ehal in 30

need t hereof which conprises admnistering to said nanmal an effective
amount of
15 26. A method of treating, inhibiting the growth of, or eradicating neoplasms in a

mammal in need thereof which comprises administering to said mammal an effective
amount of a compound of Formula (1) as claomed in any one of claims 1to 25 or a

pharmaceutically acceptable salt thereof.

20 27. The method according to claim 26 wherein the neoplasm is selected from the
group consisting of breast, kidney, bladder, mouth, larynx, esophagus, stomach,

colon, ovary and lung.

28. A method of treating, inhibiting the progression of, or eradicating polycystic
25  kidney disease in a mammal in need thereof which comprises administering to said
mammal an effective amount of a compound of Formula (I) as claimed in any one of

claims 1 to 25 or a pharmaceutically acceptable salt thereof.

29. A method of treating, inhibiting, or eradicating colonic polyps in a mammal in
30 need thereof which comprises administering to said mammal an effective amount of
a compound of Formula (1) as claimed in any one of claims 1 to 25 or a

pharmaceutically acceptable salt thereof.
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a conmpound of Formula (J) as claimed in any one of clainms 1 to 25 or a
phar maceut i AV19032E6cep@@bl e salt thereof. 52 AMIO0326@@{ i",ii icj :air,.
to~t.. o~ s 0t~ e it o, fEA RN LSS, AR L R
pharmaceuti cal conposition which conprises a conpound of Fornula (1) as
claimed in any one of clains 1 to 25 or a pharmaceutically acceptable salt
thereof in association with one or nore pharmaceutically acceptable
carriers. 5 31. A conposition according to Caim30, in which the conpound
of formula (30 i sApharmaceutical composition which comprises a compound of Formula (I) as

N-{4-[ 4- (Benzyl - 3- I l4i -3~ 2 = St ' , 4-

bi s(di net hylcg%}{n%g{%ﬁ%yaﬁgémgg 25}'8}5 158%%5)? r?&%:ﬁ%ﬂﬁ ?%eé’ﬁ FQQ%S%S?%F’? {st}]Y%&f?rﬁer eof .
10 32. A pr cassssiafiar withh epaoi mgrezphaomperutidalyfactepiablegalrieys.as cl ai ned i n any
one of <clains 1 to 25 which conprises one of the followi ng: a) reacting a
conmpound of forrmula (I1) R3, (CH2)n-X R3/ NHGL ZCN R3 O\r~ N 15 &
or G3 G45I131. whiceinposiik®) adgordiig & Glaign 20,4n whigh tae eerneerndf &ra1ua @) Iswith a

conpound of - i 0 wherein R i s, A £ inclaimli1, to
give a corre@%%’%t%&%&’%géu%%rgﬁ %ﬁg@*ﬁéﬁ%@h?lﬁhb&@%ﬂ?@g@% ?lg a conpound of
formul a (| V)bis@Bnd&BylamoJB2amidd or a pharmgceutically acceptable salt thereof.

10 82. A process for preparing a compound of formula (I) as claimed in any one of

claims 1 to 25 which comprises one of the following:

a) reacting a compound of formula (Il)

15 G2 or G3 G4 (”)

wherein, Rs, G1.4, X and Z are as defined in claim 1,

with a compound of formula

Re-H (1)
20
wherein R, is as defined in claim 1, to give a corresponding compound of formula (1);
or
b) reacting a compound of formula (1V)
25
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m-~.naitlr. culf' ol ortf' " [ -(CHZ)nXNHGl

T-(C(R6)2) S ,AM1011326 1@\ &N N@ or & (1V) whel@n s, R3, GL_4i
X and Z are as defined in claim1 and J' is O EIBFT of LA ikt b émdﬁénﬁaéxﬁnd
of formula (V): 5 Ro-H (V) wherein wherein Rois a radical selected from
the group: RBRO-CH N(R6)- 17-(C(R6)2)P N(R6)- H, et-(C(R6)2)qg-NR6)-
(R6)2N-, ((r)Ha (AR6)2)p (AAR6)2)p R7-(C(R6)2)p-NN, O ~N- , or
(C(R6)2)u N (C(RB)2)p (C(RB)2)p 10 wherein a, R6, R7, R8, RO, p, u, and q
are as defined in claimi1, to give a correspondi ng €ggqtd of fornul a
(la) (CH2),; X R o0-(C(R6)2) S(NHMN\GL Z C=N Rio O(/7 NQ& or G3 & (la)

15 or c¢) reacting a conpound of for N ) G154 03/ 050090
PCT/ US02/ 37918 d' - (§ MTNH =
(SUBBALR 2 -

Gg or Gs

wherein s, Rs, Rs, G1.4, X and Z are as defined in claim 1 and J' is Cl, Br or 1, with a
compound of formula (V):

Ri-H (V)

wherein wherein Ry is a radical selected from the group:

RgRg-CH-N(Rg)-  B7-(C(Re)2)p-N(Re)-  Het-(C(Re)2)g-N(Re)-  »  (Re)2N--
(OH)4
(C(Re)2)p (C(Res)2)p
/ \ \
R7'(C(R6)2)p——N\ /N_ ; O\ /N—, or (C(Rg)oJu N—
(C(Re)2)p (C(Re)2)p

10 wherein a, Rs, R7, Rs, R, p, U, and g are as defined in claim 1, to give a
corresponding compound of formula (la)

2

Ggor Ga (|a)

15 or
c) reacting a compound of formula (VI):
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O\r~N & or G3& (V) whereins, R3, R6, Gl_4, X and Z are as defined
inclaimland J' is d, Br or I, with a 5 conpound of formula (V): R o-H
(V) wher ewo RIB098 as defined above, to give a correspondir@y/esmpound of

formula (Ib):

R10- (C(R6)2)s (CH2)n-X NHGL ZRL C-N ON 10 @ or B &4

(I'b) or d) converting a basic conmpound of formula (lI) to a
pharmaceutically acceptable salt thereof. 15 55

/(CHz)n'X

C=N

JI-(C(RG)j\ﬂ/

GQ or G3 (Vl)

wherein s, Rs, Rs, G1.4, X and Z are as defined in claim 1 and J’ is Cl, Br or I, with a

5  compound of formula (V):

Rio-H (V)

wherein Ry, is as defined above, to give a corresponding compound of formula (Ib):

10

or
d)

R10-(C(Re)2)s /(CHz)n'X

(Ib)

converting a basic compound of formula (l) to a pharmaceutically acceptable

salt thereof.

15
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