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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 substrats.
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
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the Her2 (also referred to as the neu or erbB-2) oncogene. Since the
phosphoryl ation event is a necessary signal for cell division to occur and
since overexpressed or nutated kinases have been associated with cancer,
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certain disease states, such as cancer, that result, at least in part, from deregulation
of these receptors. The compounds of this invention are also useful for the treatment
20  and prevention of certain pre-cancerous conditions, such as the growth of colon
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., Padiatric 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 WO9843960 (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 WOO0018740 also describe 3-
cyanoquinoline inhibitors. A 3-cyanoquinoline with a 4-(2-methylanilino) substituent
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substituted with one SUMMARY OF THE INVENTION
15 In accordance with the present invention, there is provided compounds
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20  wherein:
Zis -NH-, -O-, -S~, or -NR-;
R is alkyl of 1 to 6 carbon atoms, or carboalkyl of 2to 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



or nore al kyl groups of 1 to 6 carbon atons; or 25 X is pyry o1yl 2006
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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, alkoxymethyl of 2 to 7
20 carbon atoms, alkanoyloxymethyl of 2 to 7 carbon atoms, alkoxy of 1 to 6
carbon atoms, alkylthio of 1 to 6 carbon atoms (alkylC,-Ce)S-, hydroxy,
trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2 to 7 carbon atoms,
carboalkyl of 2 to 7 carbon atoms, phenoxy, phenyl, thiophenoxy (C¢HsS-),
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, carboalkoxyalky! of 3 to 8
carbon atoms, aminoalkyl of 1 to 5 carbon atoms, N-alkylaminoalkyl of 2to 9
carbon atoms, N,N-dialkylaminoalkyi of 3 to 10 carbon atoms, N-
30 alkylaminoalkoxy of 2 to 9 carbon atoms, N,N-dialkytaminoalkoxy of 3 to 10
carbon atoms, mercapto, and benzoylamino; or

Xis the radical . E\T,L :
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20 Lis an aryl 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,
alkanoyloxymethy! 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 carboxyalkyi 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-dialkylaminoalkyl of 3 to 10 carbon atoms, N-alkylaminoalkoxy of 2 to 9
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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,
alkyithio of 1 to 6 carbon atoms (alkylC,-C)S-, hydroxy, trifluoromethyl,
cyano, nitro, carboxy, carboalkoxy of 2 to 7 carbon atoms, carboalkyl of 2to 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,
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al kyl am noal koxy of 2 to 9 carbon atons, N, N-dial kyl am noal koxy of 3 to 10
20 carbon atons, nercapto, and benzoyl am no; Pyridinyl, pyrimdinyl, or

aryl are pyridinyl, pyrimdinyl, or aryl radicals, respectively,

optionally nmono- di-, or tri-substituted with a substituent sel ?cte from

the group consi dN-diplilaminoaligd of 3 20 K caben ataras,dN-alkylaEinoskoxy of 2fxBny|  of
2 to 6 b ' | Kyl
o 6 carbon a?:%onn gt?éorhn%’ Wﬂ-%lﬁéatrhfgﬁﬁlkgﬂwtomborﬁétbﬁ& midyshpexy al ky

of 1 to 6 25 ca a oxynethyl of 2 to 7 carbon
at ons, al kanoyl oapdbstzdylamiin® to 7 carbon atons, al koxy of 1 to 6 carbon

atons, al kylt Eg?G%{/aﬂﬁ &34 o Sﬁ@%eggﬁgéﬂlggﬂr\ 06 n; FBlbgen, dMABOKI6 6

trifluoronmetny ano, 'nitro, carboxy, al koxy of 2 to 7 carbon
atons, cgrboal kylcafonZtdrns, dlkengirdi @to#t canbon alemspglkynyhoi 21tg 6 stlbphatdme of .1

to 6 carbon atons, 30 di | ami no_of t anoyl am no
of 1 to 6 carbonEBHEXY g{# %ﬁWP%WWﬁOF&y%g%&%;B l?géné?g?noﬁg%’
al kynoyl ani no of hgdioryfethgl halomathylrmalkanogiokp afy2itdd tarbén atars, alkeapyoxy at ons,
car boal koxyal kyl of 3 to .8 carbon .atons LN f 1-5 carbon atons,
N- al kyl ami noal ky|°?8ft°§°€'6’°§ APH AKVRPYIREY °€ﬂ&§§%ﬁé}éﬁg’§'€lz 5 MAY 20011
PCT/ US02/ 37918 N,alkafibfbkythéthyi @02tk Y lcarfondatbms,ldlkermyloaymethyhef,4 to 9 carbon
N-al kyl am noal koxy of to 9 ¢ on.,atans., N i ' of 3 to
10 carbdf at ons, %W%éﬁWB?V'OQW%%‘gﬁ%éanrﬁa}ﬁ%‘?" %&S%WMQJ%?%M each,
i ndependent |y, hydrsgeitombadliaggof 1ad Byarmdn dtoms, dkyithivesfldole Gxtasben atalriseny|
of 2 to 6 carbon ons, Kk | qf. 6 .carb f 2to
6 carbon atons, é%ﬁﬁ;‘&gj' %W?l@'&mé °i§#%9ﬁaéq°§p§%g'@’8¢%%@? K‘%/fﬂx%eo '
hal omet hyl , al kanpydanatomt, akylsulfonamidacst 1ab@mrbal dlemsyalbsryylsufbngnido of
carbon atons, al kynaoyl o of 3 to 8 carbon.at lmpg X yl of 2
to 7 carbon at om@l toaﬁ/ %ﬁ@?@wr@@w@?“%@@g@%rﬁbﬁ SR
15 trifluoromethyi, trifluoromethoxy, cyano, nitro, carboxy, carboalkoxy of 2 to 7

carbon atoms, carboalky! of 2 to 7 carbon atoms, phenoxy, phenyl,

thiophenoxy (CeHsS-), benzyl, amino, hydroxyamino, alkoxyamino of 1 to 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 alkenytamino of 4 to 12 carbon atoms, N,N-dialkenylamino of 6 to 12 carbon
atoms, phenylamino, benzylamino, R2NH,
(C(RG)Z)p\
RT(C(HG)z)p_N< /N-(C(Re)z)k-Y- , RgRo-CH-M—(C(Rg)2)i-Y- |
(C(Re)2)p

Ry~(C(Rg)2)g-Y- . R7(C(Re)2)p-M—(C(Re)2)-Y- + orHet-(C(Re)z)q"W-(C(Re)2)k-Y- ,
provided that either G2 or G3 or both G2 and G3 are RNH;

25

Y is a divalent radical selected from the group consisting of
Re
—S— , —(CH)e— , —O— ,and —N—

R~ is -NRgRg, -ORg, -J, -N(Rg)3 *Q’, or -NRg(ORg) ;



10 "at ons, al kynoyl oxynet hyl of 4 to 9 carbon atons, al koxynethyl 2to7
carbon at Lkoxy of 1 to 6 carbon atons, al kyl thio of 128cMY ¥ pon

at ons B‘E@IOE@O&" al kyl sul phinyl of 1 to 6 carbon at oR€T/US02/37918

al kyl suI phonyl of 1 to 6 carbon atons, al kylsulfonam do of 1 to 6 carbon
atons, al kenyl sul fonam do of 2 to 6 carbon atons, al kynyisul fonam do of 2
to 6 carbon atons, hydroxy, 15 trifluoronethyl, trifl uoronethoxy, cyano,

0 ST BR SRS Rt S SR 0 i

hydr oxyam n Ifﬁg_ 1 qf 1o 4 carbon atonms, alkylamno of 1 to 6
car bon atom;OW ?gmgﬁ(s) bPil‘ﬂ to 12 carbon atons, N alkyl carbanoyl,

N, N-di al kyl CHéthéféﬂ’)dteroB'&loﬁb kadicaNsal8ctat kr%ﬁ‘/ﬂhé"@r@ib afnsi%tuh@ ofliofphbliey) at ons,

N, N-di al k I to 12 b | am no,
R2NH, | ? ( C(e %) g)m p\n 8"%@0?62'%8) %ogﬁgmﬁ&lneﬁ:eﬁé? 2‘?!9"*?’9"%?'1\%%%93 enl%( C(R6) 2) k- Y-

(C(R6) 2) B 25 R7- ( pipB¥aine %yﬁolldlné?%(zﬂdﬁ@ B}ﬂi&uﬁé Grﬁ(cﬁ@dla)kz\é’maz&é 124
Het - (C(R6) 2) g- W ( ided that . either & o 'both &

and G3 are RONH, & %‘eat)"lﬁz(ﬂél @mzol'%?&ava@éﬁr W'W%WFH@'@P%&; consi sting

of -S R7 is - NR6Rstrah{dr6i hlcgﬁene hWoihyirofGlan, Gibxarldg oland, CH)a R6 -0- ,
and -N | 7 WO 03/ 05009& NAY 2Q( © PCT/ US02/ 37918 Mi s >NR6, -0-,

>N ( C( R5) 2) pNReRetetighydirpyran. @) p- OR6;  Wis >NR6, -0- or is a bond;
((EZCHj»r

N

l

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(Rg)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)s0-;

Rg is hydrogen, alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon atoms, alkynyi

of 2 to 6 carbon atoms, cycloalkyl of 3 to 7 carbon atoms, carboalkyl of 2 to 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 8 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, alkyithio of 1 to 6
carbon atoms (alkylC4-Cg)S-, hydroxy, carboxyl, carboalkoxy of 2 to 7 carbon
25 atoms, phenoxy, phenyi, thiophenoxy (C¢HsS-), benzoyl, benzyl,
phenylamino, benzylamino, alkanoylamino of 1 to 6 carbon atoms, or alky! of



Het' is a heterocyclic radical selected fromthe group consi S‘-{)h@? @5
" norphol i ne, thionorpholine, thionorpholine S-oxide, thi oner ime

S, S-di oxi WO 0305p9%eri di ne, pyrrolidine, aziridine, pyridi nBCT/UR288218 e,
1,2,3-triazole, 1,2,4- triazole, thiazole, thiazolidine, tetrazole,

pi perazi ne, furan, thiophene, tetrahydrothiophene, tetrahydrofuran,

di oxane, 1, 3-di oxol ane, tetrahydropyran, and (QCH2CH29)r 10 whi ch may be
optionally nono- or di-substituted on carbon with R6,

hydr ox LF%\l R6) 2,
-OR6, - (C(R6)2) sORr6 taarbqrCitRsis2pronides jhat thealkesyher @)kwhwo@wébpvn on
nitrogen with R6;_. ' I | [ d on a saturated
carbon with di Valngﬂ({b%p;ogpggqég%@l_ﬂ t%’r"m%ﬁguﬁg?g?g'%% aiF\g}éht"i s hydrogen, al kyl
of 1 to 6 c&diysaeaedfromltkegyupsbnsisting ® car bon atons, al kynyl of 2 to 6
carbon atons, cycloal kyl of 3 to 7 carbon atons, carboalkyl of 2 to 7
carbon atons, carboxyal kyl 2 to 7 carbon atons, phenyl, or phenyl
optionally 20 substituted with one_ oRgnoie hal ogen, al koxy of 1 to 6
carbon atons, trifluoronethyl, am né~Slal kylamno of 1 to 3 carbon atons,
di alkylamno of 2 to 6 carbon atom8{ nNi{ro,” cyano, azido, halonethyl,
al koxynmethyl of 2 to 7 carbon atons, alganoyl oxynethyl of 2 to 7 carbon
atons, aPkylthio of 1 to 6 carbon atoms (al kyl C1-C6)S-, rl%}/droxy, car boxyl ,
car boal koxy R ishytitogéngalkyl@h 1256 aarbes atgrheearhoxy preshaalkoxy 9 & ihe gasepn
(C6H6S-), benzoyl, benzyl, henyl.ani no. benzyl am no, al kanoylam no of 1 to
6 carbon atons, ctomsiRhenyh Ggfbea%%g/‘%%&é&?")zla‘%mﬁm 2006 PCT/ US02/ 37918 1
to 6 carbon atons; provided t(@(geyzne al kenyl or al kynyl noiety is bound to
a nitrogen or oxygen atomtfirough™g saturated carbon atom R2, is selected

fromthe group COHHG(Hemp—eN\S /N‘(C(Re)z)r'
(C(Re)2)p
R7—(C(Re)2)s- R7.(C(Rg)2)p-M—(C(Re)2k '

\

10 RgRg-CH-M—(C(Rg)2)- . or Het-(C(Rg)2)gW-(C(Rg)2)- °

R4 is -NRgRg, -ORg, -SRg,

R7.C(Re))pS- ' Rr(C(Re)dpN(Re)-  R7.(C(Re)2)pO-
RgRg-CH-N(Rg)- ,» RgRg-CH-S- ' RgRg-CH-O- ,
Het-(C(Re)2)e-N(Rg)-  +Het-(C(Re)2)q"S-  + Het-(C(Rg2)gO- -
(OH),
(C(Re)2)p /(C(RG)Z)p
HT(C(HG)Z)p—N/ >N— ' 0\ N— | (C(Re}du 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 whersin R is bound to the rest of the molecule
through the sulfur atom of one or more of the cysteine residues;



-

R3t' R3 is hydrogen, alkyl of 1 to 6 carbon atons, carboxy,gr 5) R)gz?f\l
to 6 carb phenyl , carboal kyl of 2 to 7 carbon ato(s, p
R7- (C{ R6) ) SR & R6) 2} 1 (G(R8)2) p R7- (C(R6) 2) o b TS0
R7-(C(R6)2)p-M-(C(R6)2)r 10 RBRO-CH M (C(R6)2)r , or

Het- (C(Rs)2)g-W(C(R6)2)r ; R4 is -NR6R6, -OR6, -SR6, R7-(C(R6)2)P S-,
R7-(C(R6)2) p N(R6) - R8R9-CH N(R6) - R5R9-CH S-

Het - (CQ( R6) 2) - - - RRRZ . 2)g@:f-lo(C(RG)Z)lo
R7- (O R6) 2) p%%@ BBt TP ?ﬁ%z"g% %FE% ( OHgq a (’C‘F&%& p "?w_ (C(R6)2) u
(C(R6)2) p cyskieindepenglently bydrogers chloripe. fhiednaforbremined native am no aci d
resi dues Contaﬂgahﬂﬁeéérofbﬁ'l east one unoxi di zed cystei ne residue wherein R4
is bound to the rest of thé molecule through the sul fur atom of one or nore
of the cysteigi@apéyegrraf1-69 2 5 MAY 2006 WD 03/ 050090 PCT/ US02/ 37918 RS
and R9 arg e@ﬁ%anirﬂ epgently, -(C(R6)2)rNR6R6, or -(C(R6)2), ORG; Jis
i ndependent | y hydr ogén, chlorine, fluorine, or bromine;

n is an integer of 0-1;

m is an integer of 0-3;
p is an integer of 2-4;
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 saits 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 -NRgRs, -N(Rg)3 *Q, or -NRg(ORg), then g is
an integer of 2 to 6;
20 c. when Mis -O- and R7 is -ORg then p is an integer of 1 to 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 210 4;
or a pharmaceutically acceptable salt thereof.
The compounds of this invention are certain substituted 3-cyanoquinolines.
Throughout this patent application, the quinoline and quinazoline ring systems will be
numbered as indicated in the formulas below.

5 4 5 4
v/
7 N/ 2 7 N)z
30 & 8

10



i's an integer of 0-1; g is an integer of 1-6; 5 k is a§ - 4;
is an integer of 0-1; mis an integer of 0-3; pis an ?n%ggzﬂsfog-g'41
is an iwO®gesoosd 0-4; 10 r is an integer of 1-4; s i s RETIGROYFINS of 1-6
is an integer of 2-6; Q is a counterion selected fromsalts formed from
organic and inorganic acids; provided that: 15 a. when R6 is al kenyl of 2
to 7 carbon atoms or alkynyl of 2 to 7 carbon atoms, such al kenyl or

al kynyl noiety is bound to a nitrogen or oxygen atom through a saturated
carbon atomi b. when Y is -NR6- and R7 is -NR6R6, -N(R6)3 'Q, or '
-NR6(OR6), then g is an integer of 2 to 6 20 c when Mis -0- and R7 is
-OR6 then p is an integer of 1 to 4; s an

|][1t igter Zf Prdferrdd bieyclinteayl OYbiCS!G'lCdlet%fﬁaWM“@Q SWQ"%S 'I‘@“d? H@Hhtﬁg\?ge'an i nt eger
o] o]

Chen o is A Aiaptivelyeghpdiele ey, hddh, BeRepEan et "honded
:grzugh 8 ZEetmhydmgemohﬂe)rnaalntbyﬁdlm% bepzofyran, NRGO'HQ'I@hyq{oiSdeSWOP%?%ger of 2
or |  BRAONDES,
nvent i on aPBCEpRaRfe, {aRngRhABhEnS Mdold, pR-RyaroMAsiEr A58 th.s‘;’f e

pat ent appl |duwur03ﬂ-l -igdimdaig) ibaozatriazaig d Fh@ﬂﬁ@@@l'“@“?u%@%@%’r‘r%%ﬁ

nunbered as i ndi cal od R4, 880k 5 iRHe2 phitslimite, coufatincrt8m@nd, quinoline,
terahydroquinoline, isoquinoline, benzimidazole, quinazoline, pyrido[2,3-b]pyridine,
10  pyrido[3,4-b]pyrazine, pyrido[3,2-¢c]pyridazine, pyrido[3,4-bjpyridine, 1H-pyrazole[3,4-
djpyrimidine, 1,4-benzodioxane, pteridine, 2(1H)-quinolone, 1(2H)-isoquinolone, 2-
oxo-2,3-dihydrobenzthiazole, 1,2-methylenedioxybenzene, 2-oxindole, 1,4-
benzisoxazine, benzothiazole, quinoxaline, quinoline-N-oxide, isoquinoline-N-oxide,

CO S Qo

v-l'

quinoxaline-N-oxide, quinazoline-N-oxide, benzazine, phthalazine, 1,4-dioxo-1,2,3,4-
15 tetrahydrophthalazine, 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 L is a 5 or 6-memberad 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-O, S-S, or S-O bonds in the ring.

When L is a 5 or 6-membered heteroary! ring, it may be fully unsaturated, partially
saturated, or fully saturated. The heteroaryl ring can be bound to T via carbon or

11




8 1 10 WD 03/050090 2 5 MAY M PCT/ US02/ 37918 Preferred bi 9'5C e 2008y! or
" bicyolio kepesemesel ring systenms include naphthal ene,

1, 2, 3, 4-tetrahydronapht hal ene, tetralin, indane, 1-o0xo0-i ndgﬁgl,usﬂz,@??, 4 5

t et r ahydr oqui nol i ne, napht hyri di ne, benzof uran,

3-0x0-1, 3-di hydr oi sobenzof uran, benzot hi aphene, 1, 1-di oxobenzot hi aphene,
I ndol e, 2, 3-di hydroindole, 1,3-dioxo-2,3- dlhydro-1 Hi soindole,

pensoxazo o, st ah RS Rty bR Wi ForaleBF AR FRfn Frat by s PR RER™ ! ©

t er ahydr oqui atoinshes aicadmpnyingroume thivesutistiiudaran the hpteroagbingdeans that one

oyri dof 3. 4- L9y piPRTatolh KA RSN T B e 4 benb o oxane,
pteridi n’e_, 2(1 H)-qui _’nol one, 1(2H)-isoquinol one, 2- _

panetsoxch B e 2l RS A YO SR B

i ﬁ?ﬂ;i 22! ingealkylsummwl, alkylsulphoaylj alkylbulfonatido, gaiboalioky, varidatikyl, de, benzazi ne,
p :

1. 4-di 0X0- 3,4 15 tetrahydrophthal azi ne

2-oxo- 1, 2-di?ﬂ¥5?’9!ﬁ'3¥¢6?’%ﬂé’f°’9’?‘!§gﬂdﬁ SRovianing; ﬁ?@?@@%m%%&l‘d] [ 1, 3] oxazi ne,
2, 5- di oxo- 2,&al&y|5arbamwhu<tlmamhbdumwpd bed Nl;lN-éi]attk'hymm'ﬁbmg%xyqv\lyﬁ]cludé bétpl i ne. A
preferred oysteine containin eptide.is ut at hi one. en is,a b or
6. menber ed 1B ARG 3 el =5 Bratibee areB Dt Ay T 1f PRat AP tRe e kPRN e,
pyrinm dilge, poﬁidaafahealkewl,aalbémglokhhaﬂgl, bﬁbnﬁoxwy&ﬂfﬂylﬁulf({)dahﬁdti,_ t hi Oplhene,
oxazole, or 1.2.4-triazole. FEither or.bot | Ngs e bicyclic aryl or
bi cyclic het%{b&ﬁty@q\tsg}c@aﬁ%s@g@tlﬂgpyn %WﬁLi%&@ngeég?a’B%‘? 9*%/%'(?%91?_5&% at ed,
or fully isataarmmomémndmewhﬁiré Bmf fm@amgmiohiam(dllipr?ssibre)don urbﬂiclfrtaﬂ ic
het eroaryl npi et ang that one t he carbon atons has a carbony] —group.
A thio subst'F?'ﬂ@%t U@‘ﬁ @W@Qtﬂogip@l ‘?fgh%?g}’"y ralynoylexyreethiyh @V‘%@ﬁ%"{h‘c’ﬂﬂ%wy neans
that one ofalkyigioRsdubstitaémsinchaie buvth biraightobamyds WlPa®branbiest éarbeHrpound of
this inyenti n.co?tza}i S 3 dol et i ch contai ns het eroaryb ry ng, such
het er oar1 | rcﬁwso 0 6 carbon atoms and one or more sites of unsaturation: Ca ox;gls

defined as a -CO2H radical. Carboalkoxy of 2 to 7 carbon atoms is defined as a -

CO2R" radical, where R" is an alkyl radical of 1 to 6 carbon atoms. Carboxyalky! is
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"O2C-R"- radical where R" is a divalent

20 alkyl radical and where R" and R™ together have 2 to 7 carbon atoms. Carboalkyl is
defined as a ~COR" radical, where R" is an alky! radical of 1 to 6 carbon atoms.
Alkanoyloxy is defined as a -OCOR" radical, where R" is an alkyl radical of 110 6
carbon atoms. Alkanoyloxymethyl is defined as a R"CO2CHo- radical, where R" is
an alkyl radical of 1 to 6 carbon atoms. Alkoxymethyl is defined as a R"OCHo-

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*"SO2- radical, where R" is an alkyl radical of 1 to 6
carbon atoms. Alkylsulfonamido, alkenyisulfonamido, 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 alkynyl radical of 2 to 6 carbon atoms,
respectively. N-alkylcarbamoyl is defined as a R"NHCO- radical, where R" is an alkyl
radical of 1 to 6 carbon atoms. N,N-dialkylcarbamoyl is defined as a R"R'NCO-

12



30 ‘does not contain 0-0, S-S, or S 0 bonds in the ring. V\hirh IMé,l( 5 or
" 6-nenbered heteroaryl ring, it may be fully unsaturated, p#r%i S@%
sat ur at edyoas/fibd y saturated, The heteroaryl ring can be POIVIRIZBYIT vi a
carbon or 11 WO 03/050090 2'5 MAY 2006 PCT/US02/37918 nitrogen. An o0xo
substituent on the heteroaryl ring nmeans that one of the carbon atons has
a carbonyl group. A thio substituent on the heteroaryl ring neans that one
of the carbon atons has a thiocarbonyl group. 5 The al kyl portion of the

al kyl', al ko?ﬁkﬂtcaﬁ'ﬁh@ﬁé’ﬂmeyan alkyl cadicad oh ¥ g 6 abiban @jaros\Rist aiyalkyl radical of 1
| kyl sul phi nyl ) boal kyl
o borunl oy 18 carbu SRt A R ard 5] i) BEMDRI BRanGBr Rkl | carpoal ky

car boxyal ky¥° am no, car banoyl, N, N-
di al kyl car bgsgaytutedyitas [ssefermadinat ikimmponcandi-, Ky mmbsnlmdamth saaneoR)d dhel ude

both st ht cha
a? ons. STL? gqxt;@gﬁ.&;epa Q@n% mo[s* Brﬁ?%fe%[ ifl i Q%Eerfe%rtnﬁﬁfﬁﬁg%dﬁ%g@%rr}é (?]O?n@ Gaebon
al keny! oy, kg pylicgsnand s mostrbianedithat Hotftbe tisirogan isisiaoght chai n

[ b hed ¢
o el et oo e S Bl By 208 BT gger

al kynyl porti@n of the al kynyl, al kynoyl oxynet hyl, al kynyl sul fonam do,
al kynyl oxy, substituents include both straight chain as well as branched
carbon 15 chains of 2 to 6 carbon atons and one or nore sites of

unsat uration. CaHapie/a héterdégélemamea abG@Pwhich diayie optianaly-meaxerd- 2 to 7
carbon atons is defined as

of 1 tol® carbwiuted B%ar@gr%m&ﬂ&)?"?@ m‘ﬁﬁ"f? ‘e@gﬁgegd éa% lﬁt@%&&)’ﬁ% h¥ad|r 22: cal
where R aoPﬁ?ffg"Y ?A(%Bf o?‘b bsﬁtﬁ@d‘iﬁ" cé?ﬁorlwftl‘?hﬁdr@iy, bra 6)§t°7 "®Reg,

Car boal koxy as a - radi cal ere I's a_dival ent

20 al kyl ragjp ﬁéﬂall?hibnmrd&sﬁbstmndda‘lcaltbogamhe(C(IE@zstHB@ﬁ’(CéBs)ﬁ&HN (ReiErs.
Car boal kyl is i ned as a -COR" radical, wher

8 n alﬁﬁ adlcal of

1to 6 car bqrandtoptmallymmﬁl-gwgstmge@gm asafiirated garhepyih divale Afere R
| kyl )

gg gn Raa))zl OQ(%‘Ehg)ab érbbﬂw%n%%fa@ groupb %peﬁb&?ﬁ Qybcme oRIdaywhenHales | ne

an al kyl radical of 1 to 6 carbon
at ons. AkkoxypEitttet w;m .dxaf(d;aibd\yda)strm datisadiPgr2Bp cad be iydratgse Het may bg an al kyl

radical of 1botn(c)ie to v?f?gn § lap mtegeﬁ“ & YiaRd¢dMbn hidnf'&] 18&Rterocyolic ring, or

when Het is a nitrogen containing heterocycle which also contains a saturated
carbon-nitrogen bond, such heterocycie 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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as 'a R'SO radi cal, where R' is an alkyl radical of 1 to 6
" Al kyl sul phaiyi; §0§9Odef| ned as a R'S02- radical, where R' is g%r radl cal
of 1to 6 car?)on atons. Al kyl sul fonam do, al kenyl sul f onanf§&/US02/57918

al kynyl sul fonam do are defined as a R'SO2NH radical, where R' is an al kyl

radical of 1 to 6 carbon atonms, an 30 al kenyl radical of 2 to 6 carbon
atons, or an alkynyl radical of 2 to 6 carbon atoms, respectively.

N alky) carbanoy| g S5hkBE Refaed R Bl Ak Blomt B Sreb of2 8 éy'
R R NCD 12 YQWISLA5R08A fskul Koiing RS2 ASARe! e e g

an al kyl cal Vto 6 carbon ato I's an al radi ca

carbon ato nBN'éﬁTﬂ“WS efitese paptigesean bracylated with @G Gy %!kﬂ"OWﬂ@HP ﬂnﬂ/@f the
substi tuted CJté lifusPEa 5 ééféhffeﬁ%th'é Cl-8; QRBW ?ro% elg tﬁHsetclfa'ge§ Wﬂ?tér tbgffet -

W th nono- | - substituted bei ng nost
of the s@bstaremeihaa ongheysteine esidge) %‘tcyéﬁ@@el @nMwarbeabwnﬂtto RS- nost

preferred t also preferred that X is a phenyl
! . ;@? b@ﬁg@ﬁtﬁ%bggwmunhﬁ atof.

ring option IS -NH, and nis an integer of 0. Het is a
het er ocycl e, as defi ned above whi ch nay be optionally nono- or di- 10

substituted on ¢ onal.l ti n with
R6, optionally rn(’;lzhg‘féﬂloarM | - su I?P—E\ltlt eghgxa@g%&gﬁqé)\nﬁt kllﬁ ﬁ’érﬁg e%oﬂfnk??%? or
-OR6, opt i onay bg formxemple F-Tdu b&mambetpr@ﬁamaiemomlb'wub§wm®azylsm6 or

R6 N Ciil”)d no ted
ca%o n) am)ots h(rﬁg%g? org %éﬂeﬂﬂ@g&f I?igq Lﬁ'a (car g%%/rrﬁlﬁto?ﬂﬁlgétilg%ugggﬂk%a
respect i vel yaryl arepfonally saibetuiad ﬁtemary such 3s pytidine. pyrieidios, timidagole,

(carbonyl), thﬁ?ol@afhﬁgﬁgyﬁlgg \fRIHBIeCﬂJ?ar]P‘?hIB e Sﬁazo!?eérhetgﬁgl@ycz? gnded to W

when g is an I ntege a carbon ton1on t Ic ring, or
when Het is a nitrogen containing heterocycle which also contains a

saturated car boqnﬁn&ﬁé)%?%&?@%ﬁ)ég% @sﬁﬁé’tﬁut‘éd § B?‘&gﬁ to carbon,

via the nitro en 'S an In d Het is a
ni t r ogeril5c oraulstiiuieg mnubterocycl e whi ch al so contai ns an unsat ur at ed
carbon-nitrogen bond, that nitrogen atom of the heterocycle nmay be bonded

to carbon when Wis a bond and the
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-1H-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-oxo-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][1,3]oxazine, 2,5-dioxo-2,3,4,5-
tetrahydro-1H-benzofe][1,4]diazepine and cinnoline.
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resulting heterocycle will bear a positive charge. V\hen Het M@pml tuted
"with R6, such substitution nmay be on a ring carbon, zhe ase of a

ni t r ogen wonBasen9ng het erocycl e, which al so contains a sd‘tﬁl‘r@‘i%@”ls
carbon-ni trogen bond, such nitrogen 25- nmay be substituted with R6 or in
the case of a nitrogen containing heterocycle, which also contains an
unsaturated carbon-nitrogen bond, such nitrogen may be substituted with R6
in which case the heterocycle w || bear a positive charge. Preferred

het erocycl es i nclostonalysubstitoent(s} nérydiesiobexarople eelested ool halegenzeg-

di substi tut th| omgr phol.i ne, 2-substituted i m dazole, substituted

t hi azol e, "Eﬁﬁgapﬁﬁ'?yé'd i mi dazol e, N-subsitituted 1,4-piperazine,

N- subsi ti tut ed.pi peradi ne, and . N-substituted pyrrolidine. 13 WD 03/050090

2' 5 MAY 2006 PCT/ US02/ 918 h uded anmong the R4
substituents are 'BSAPE; 'g ﬁégﬁgtd %iéP\k}@q-ém no acid residues

containigg at |east one unOX| di zed cysteine residue. The N term nus of

t hese peptides can be ated w t he
C-term nus can béq‘e@?‘)és?yqrééawwﬁ\t“g %frééj%%t é%?é‘%?ﬁgur%%@mﬁﬁgécgf cases
where t IhFr e brésugﬁ@s Wﬂéin'hb aﬂleaaa)neylmicinedrogsiemeeesndmWhelgem Bi isdouad tOZ
optionally be boun Lnokin m may
be for exanghe resyat theAﬂ° %%!ﬁw%% gg'quﬁ SP& r(f&orﬁ"% §(P5%Er @%o@iqh%ﬁ%é@g may be

for exanpl e pEdded.. E may be for exanple optionally substituted aryl. T 10
may be CH2) mwherein mis O or 1. L nmay be for exanple optionally

subst i t dPed aryl or optionally substituted heteroaryl such as pyridine,
pyrim dine, | i daz&brﬂas mhy be seleetedtfionahydrogem alkybyfrir tol6carbon atamst Ri-ophene,

oxazol e and triazo optionall bstituted
a;(ylz e.g., s)e)nwhlfagﬁ%" fﬁB‘S .aﬁﬁrﬁen?ﬁmw Cmf%héf’ Ienbodi )r/refltj ssxI rr;y
be substltuted or unsubstituted bicyclic aryl or bicyclic heteroaryl ring
system such as na ht hal en 3, 4-t Ira

1- oxo- i ndane, n3t QCP'@P?‘EP‘E(}&% et |°Heea%ﬁ§§werﬁé.'§%&’ g%'h?&? FBsan - 0X0

20 1, 3- dfgﬁydg,qﬂgmiq%zméarcamonwﬁt hi aphene, 1, 1 -di oxobenzot hi aphene
i ndol e, 2,

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 Zis ~NH-, n is an integer of 0, and
X is aryl optionally substituted or a pharmaceutically acceptable salt thereof.

B. Compounds according to Formula (l), 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 Hor a pharmaceutically acceptable salt

thereof.

30 D. Compounds according to Formula (1), wherein Zis -NH-, n is 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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di hydr oi ndol e, 1, 3-di oxo-2, 3-di hydro-1 Hi soi ndol e, benzot rlzzggz(gjfg %ﬂs
; I—HndazolqY ?BQB& ne, benzopyrazol e, 1, 3-benzodi oxol e, ben
purine, ph 23 coumarin, chronone, quinoline, terah?ﬁ?ﬂﬁ%ﬂﬁ@lﬁne,
isoquinollne ben2|n1dazole, qui nazol i ne, pyrido[2, 3-b] pyridine,
pyri do[ 3, 4- b] pyrazi ne, pyrido[3,2-c]pyridazine, 25 pyrido[3,4-b]pyridine, 1
H 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 oxybenzene, 2-oxindole, 1,4-benzisoxazine, benzothiazole,
qui noxal i ne, E. q@@onpiunds abtarding e Fam(mwerm RHOXNHE n i8'ah Mger o e; Kiexi de,

qui nazol i ne- OXI de hal

1, 4- di oxo- 1, @yﬁogt@pﬁh%sﬁh{lﬁ%%ﬂ;él ’T‘ﬁ‘:‘jﬂ éﬂamoia?hQWQﬁelebaﬁ?%m%e

2, 4- di oxo-1, 4a|dtri@wﬂ>lfo 2H benzo[ d] [ 1, 3] oxazi ne, 2, 5-di oxo-2, 3, 4, 5-
tetrahydrso 1 H benzo[ e] [ 1, 4] di azepi ne and ci nnol i ne. 14 V\D 03/ 050090 2'5
MAY 2006 ¥ PCT/ US02/ 37918 Optl onal substituent(s) may be for exanple

sel ected from hal ogen, chl orine and phenyl. In sonme enbodi nents Gl and
4 are both be for ex |l e NR6R6 or a peptide of 2 tol
native ani noEBE‘g@FaﬂY 8@"1@@“&6‘?&“&9 ﬁg‘PsdPV?r@%P'érP@aWH‘Faﬂ'é@cﬁ%Fﬁ@@P ne
resi due wher gaihthereof iclidend to the rest of the nolecul e through the sul fur
atom of one or nore of the cysteine residues. Each R3 may be sel ected from
hydr ogen, alkyl of 1 to 6 carbon atons, R7- (C(R6)2)s Wierein R7 is NRSR6

and Het -{gC( Rﬁ)@){g-cw&&@gmaidnyl 1,34Hatdie- )E)%quﬁﬁmﬁﬁ} -3-BfanbeBiHoeeach Rs

may be sel ected fr nd al to 6 carbon atons.
Preferred coffy H'H'éfgrgo? ﬂgg‘thm'ﬂs}s%-b%aﬂ&%n bed bel ow. Except as

ot herwi se indicated bel ow, the substituents are as defined above. 20 A
g? m;ggnds acﬁ%% Ia)(?lloro-4-f uoro—pﬁen%a?mmo 3-rc§/aajmrc])-7z-n=e%h6xy-qumo“n-6§yl]a3n 4Ib?st (%ger of
hydroxy-pyrrolidin-1-yl)-butyramide,
15
N-[4-(3-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-quinolinyl}-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-quinolinyljJamino}-1-[(dimethylamino)methyl}-3-
oxopropyl}sulfanyl)methyl]-2-oxoethyl}amino)-5-oxopentanoic acid, and

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

30 bis(dimsthylamino)butanamide,
or a pharmaceutically acceptable salt thereof.
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X I's aryl optionally substituted or a pharmaceutically accept

thereof. 25 B. Conpounds according to Fornula (1), anrei n§§ ?gq H?ltn S
an i ntegewoaf3/08009K i s phenyl optionally substituted or awvsoa@@mi cally
acceptabl e salt thereof. C. Conpounds according to Formula (1), wherein Z
is -NH, nis an integer of 0, Xis aryl optionally substituted and GL and
G4 are H or a pharnaceutically acceptable salt thereof. 30 D. Conpounds
according to Fornula (I), wherein Zis -N4+, n is an integer of 0, X is
subtst ituted or Eﬁaabenipbumdsobfluiisywbmﬁonanw contaipi anEAIr MOre aBERHANIGIcarany
system or a nar naceut i ¢ : i i 3/ 050090 2
MAY 2006 P_éﬁ"%sm ﬁeﬁ%‘%%%%@ﬁgé?’g@;%o"rﬁg%’rﬁgh{i@a%%?@m%a? wherein 7 -
;?‘] d- g'- n H&swﬁoméiﬁeﬂmaoémﬂesxndsthe ipdividuial Brﬁﬂdcﬁm'alﬂtﬂyﬂ%ﬂﬁﬁ&hetrﬁﬂfed and Gl
are or armaceuticall. : SHRE| |

Pt or rod cSRAAES BrmpRch s Y BiBHMA el 3ns of REFFRUbISLIRREK] ol 1Y
sal t t hegeofsypmeasedetheldmpounds of this invention include each of the possible

N-(4-(3-chloro-4-[(4-phenyl -1, 3-thi - 2= oy -7-
T S e <.+
N-[ 4- (3- 97 iorOEeN aiingjtae samerss ArREIENANGEIF - 3, 4- b
i s-(3- hyd - I - 1s - . e :
v (3 lcmr Gty Bk S ARED: S ARkt (3in this example) may ke the same

I met hyl amdpeiffersrnam de,
BII-{S?dI[ ﬁé E;ln;?%l gggf%}é& chl _o(rjoani | i no] - 3-cyano- 7- et hoxy- 6- qui nol i nyl }-3,6- 20

xanani de,

N- (4-[ 4- (Benzyl oxportie edrhpounas ot Forajul{rgefined above axg refertre 0d1ereifd } - 3, 4- di (

1- rrolidinyl '
by ur?(es)s%%e%?s@ n%?éd, the following terms are defined:

Halogen, as used herein means chloro, fluoro, bromo and iodo.
15
Alkyl as used herein means a branched or straight chain having from 1 to 6 carbon
atoms. Exemplary alkyl groups include methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, t-butyl, pentyl and hexyl 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.

Alkenyl 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 alkyi, alkoxy, perhaloalkyl, halogen, nitro,
hydroxy, amino, carboxy, carboxyalkyl, alkylamino and dialkylamino, thioalkyl,
alkoxycarbonyl and acyl.
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25
) (2R) - 2- arrwoﬁogé&% [ (car boxynet hyl ) ami no] - 1- [({3 {[4-(3- cmlzg% AX ?ﬂp%oroanll

i no)- 3- cyano- 7/-et hoxy-6-qui nol i nyl ]am no}-1-[ (di met hyl a -3-
oxopropyl } sul fanyl ) met hyl ] - 2- oxoet hyl } am no) - 5- oxopent anoi ¢ aci d and

N-{4- [ 4- (Benzyl oxy) - 3- chl or oani | i no] - 3- cyano- 7- et hoxy- 6- qui nol i nyI} 3,4- 30
bi s(di net hyI am no) but anam de, or a pharmaceutically acceptable salt

ther ol 16 . el 00 430305000 BOTLLNE S e Pmp s, of i s

|nvent|on may C h°such cases,
t he conpoundioras thahtentaing ahleasirorencarbelecarben tipte bontlatid indiudes propyryl andt he

racemat es,  qcluld ol e AR A ABRRaY 465 8Ren SANBRGr | S

conpounds o I 'nvertion nay con nore

such cases, madre substﬂuﬂmslpretberablwf@m onete thege substitueiets dutspendently sefeotesii bl e
configurati LSO I ) . e S When a
conpoundSof ek G, BeméeloR helboth i3, e Pafinb Mg, I

subst i t uent cathoxyalkyalyiareinpfand dialkylamire, thidedky!, RikaxycarbéreRend aeyi.ch
substituent (R6 in this exanple) may be the sanme or different. 10 For the
conpounds of Formula (1) defined above and referred to herein, unless

ot her wi se nddlkaxy ashuged beteiwimagns en atkyhOe griwipi imdlichithe alggrgrogsis@sed herei n

br anched or PLVoHdHf deechbe B Hikgsy B hcadB bRl BhE SBABR AT,
al kyl grlOup&propok;ad’ebukexmy-lbptoecyiaIpH polyetimyrs inclslngr-ap(CH2)p@MCH3. i sobut yl

t-butyl, pentyl and hexyl optionally substituted wth phenyl, phenyl
optionally substituted with one or nore substituents preferably from one

to th hlr eeI E ut@blrc]iauk?rﬁssu% heréin m@éml\%ra sishpleetbd@dielHavmgal datlrated ﬁf@;??({avmg
per hal oal kyl ar hox X
D kyam no” dioE GHar garaatisns el Gheeireteb fom 3ta it borsaaa cpttonally
substituted with 1 to 3 independently selected alkyl groups of 1 to 6 carbon atoms.
156 Exemplary cycloalkyl rings include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl
and adamantyl and the like.

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-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

1}
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_ Alkenyl as used herein neans a branched or straight chai ngg Vi q- om2to
6 carbon 25 atons, the chain containing at |east one car ﬁ 1 doubl e
bond and WOI0395:09¢ ble configurational isomers. Al kenyl, Tﬂésoﬁr’éé"ds
synonynously with the termolefin and includes al kyli denes Exenpl ary

al kenyl groups include ethenyl, propenyl, 1,4- butadienyl, 3-hexen-1 -yl
and the |like optionally substituted with phenyl, phenyl optionally
substituted with one or nore substituents referab fro e;}gtothree 30

substit uent §0 DM@QéhQi@WﬁSPO@@'P@&‘r@@Fijr'W kRyriding - o%}de pHISIRIER

hal ogen, nit ﬁdi Zed &{%@Qlfur%rﬁ%rﬁrovﬁértﬁ@w% bhdnn bklfdx&i@crro and
di al kyl am no th| koxycar bon and ac 050%%? 2.5 MAY

2006~ PCT/ USbttors7 pioiicing ' thiorbena —*g%'% he hrteropic Hag s‘f‘%? #in Greaialyt hed

carbon chai i {uﬁ’egnﬁéb n el Rubhas 130nbaidizore-oheast one
car bon-car bdn r|p d an |ncludes propynyl and the |like optionally

substitubed with phenyl, phenyl optionally substituted with one or nore

subst i t uent chr @;cﬁé i@fya)lw faE N H&efrpre?é‘ré %ﬁsﬁw&féd' dripRftafly unsaerstcsitydic

sel ected 5
ami no, car bdused nmﬁwwg&tr@ﬂo r‘"ﬁlﬁt%‘&ﬁpﬁé'“ﬁ\’gd Gl%'?%?'PQFrH"%ﬁr)"(‘)’h'P'F‘:%%&%I

al k b
al koxycar boryl Félg?gﬁgfff}arserﬁgﬁgg iy 8GR NBITIEBRAS oRfyeRlditlsufr gr oup | n

'ncl ude et repfignallysh s@uteammwabgﬁa'y?n‘éieend%\?lﬁéélggtedﬁEE%nw@s WpRh AP e
pol yet hgps ihe E{aﬂ@b%gdﬂ@fén FHRRAGHRat 14 BlodalfidterdeyLited oessiin OIS 8

si npl e carbocyc havi n saturated ring having rbon at ons

and nore pr efr&-Oifionds. rSﬂﬂCQlCt%a@P@&r'W%ﬂﬂﬂ%e 8&‘?'6\‘9&9'@0'95%5@@?&9{ ed with 1
to 3 i ndeper]g(ﬁné#é'ﬁs GLinGhRe js%HFMbllrQar %th?lyQIfoqémblﬁleGbéﬁidhﬁﬂn atons. 15

Exenpl ary cycloa rings I nclude ¢ycl oprop cl obut I tyl
cycl ohexyl bmdotb]d@ham ;henalmidamls Pﬁk@tﬂaﬁoﬁ Y’ﬁ%zqygé%f’ ?rg}eéF?iX%élgngp:nr%no or
bi cyclic ar %Iséxéio!% eﬁ;‘t{é&% gﬂéﬂ”blﬁnélﬁielghthélé‘ﬁﬁ’@rhuﬁ&me.Wocyd ic rings

D oo et deamiing, Syl ories, el Spiiege. ° 2
al pha- napht hylq,1364 G0N, buritd) @RBPterRiile drithhé like: Eifitte b BoINNGY of the
bicyclic ring system may be partially saturated, or fully saturated. The bicyclic 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 sterecisomers of the compounds whether
free from other stereoisomers or admixed with other stereoisomers in any proportion
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substituted with one or nore substituents and nore pref erabloys ywiay fpods to 3

" substituenyeosbpsy! as used herein refers to a 6-nmenbered o ring
optionally nono, di or tri-substituted. 25 Heteroaryl den@%&@@%ﬁl

unsubstituted or optionally substituted nonocyclic 5 or 6 nenbered ring,
which contains 1 to 4, or particularly 1 or 2 heteroatons which may be the
sane or different. N trogen, oxygen and sulfur are the preferred

net er 0aLOMe, an@i IHEGIS R idncinlRERRS B ee ehuchtRl AL fefaline™ S of SO

bonds. Specific 30 exanpl es inclutle t ene ur an
i m dazol 2 dzassarwmarzvomedurg opisgmers. |'meﬁoltttecmimraélontohaayocbmpomdanaye

i sot hi azol e, bb%ﬁﬂ*e@ oﬁvéﬂt%ﬁpﬂ( ‘?E)Qér?staﬂo 6}1 BeRcLIHZRL 1\?6 isomers may, -
3,]0 rYe a TRE rT ¥3 5

1, 3, 4-t hi adi azol e, yrimdi'ne, pyrazi pyr zZl ne
triazine. Th@erpé‘fl@' rf9fl e)ﬁams@e rbuyemvmrawmdmnm dTdtyeasyaimEid s a

nitrogen ot omelll 954 ARG tar b RA0G p P HERBASH R Lnghilg, | e

correspondi ng" N- oxi de, 1 ncl udi ng pyr|

may be oxi di FetledHt sich @sfinthenresance Obﬂ@WQih&ng agerdobytfmmat_d)grqphy,wrf ox![ d_e or
sul fone, inc e -1-oxide. The heterocyclic ring may contain a
car bonyl grggﬁbgﬁtlgﬁnyetﬁgf‘é%?he carbon atonms, such as 1,3, 4-oxadi azol - 2- one.
5 Bicyclic heteroaryl as used herein refers to saturated or partially

unsat urated bicyc h—hg coﬁ—.ﬁgﬁﬁhsr c?}f%?mnlgv(g Waaﬁtﬁ &)th'FB 'agﬁbogé%gcgﬂf q?rggrglg gglrgqqed

4 heteroatons which er en
from nit ?Q)geHs'“Bmﬁﬁ@de?mWQdo these sisiied ovthe layt (Ridbard CukardckyiOompletiensive

provi ded t har TR Flefdfomtiatrs) VORpLAINGS 4Tta 125 180 R Rl Fnghly igneg &
ovi

E(r)nds Speci ﬁk'ﬁedéké%ﬁ'é@at ﬁaI@E@prlawltdomlsm:sayUasndrnimrwgncal-ar}ddazoI e,

| soi ndazol e, cﬁélhﬁél'ét&lﬁhty'fﬁ%ﬁill@gbkmsc&p%tg%nﬁ%é&gm oli ne, benzofuran

benzot hi ophene benzi m dazol e enz h| azol e, benzoxazol e,
benzi soxazol EP a@@BH@ﬂﬂMQWQﬂﬁabIQBalta)cbflthmc:ommumisaﬁlmeuw)mﬂdn auidicl, 8 15

napht hyr4gli ”ﬁwldi\)’ Hag%ﬁ?fo@nﬁ 1Porh b arlWihbl8hid bhsll PES, & example with alkali
pyrido[ 4, 3-b] pyridi ne,

me als or alkaline earth metals such as sodium, potassium, lithium, calcium, or
magnesium or organic bases and N- tetraalkylammonium 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(Rg)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, naphthalenesulfonic,
benzenesulfonic, toluenesulfonic, camphorsulfonic, and similarly known acceptable
acids. Q" is a counterion which includes but is not limited to acetate, chioride,

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  phammaceutically acceptable carrier. In particular, the present invention provides a
pharmacsutical composition which comprises an effective amount of a compound of
this invention and a pharmaceutically acceptable carrier.
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pyrido[ 2, 3-d] pyrim dine, purine, and pteridine and the I|i k%e Fﬁ%h g Or bot h
rings of the bicyclic ring systemmay be partially saturat %I r-1tully
sat ur at edWOTRBOSM9Bycl i c group nay be oxidized on a nitrod&T/EBMF118

provi de the correspondi ng N-oxi de, such as quinoline -Noxide. The

bi cyclic group nmay be oxidized on a sulfur atomto provide 20 the
correspondi ng sul foxi de or sul fone, such as benzot hi ophene-1 -oxide. The

bicyclic ring. system may. contain a carhonyl grou n one of  t .car bon
atons, such as 2-'%%‘?6‘5'985%?“% Hes, 9@9@93?@%&%&"? ﬁ”@&?ﬁi“ﬁ&?ﬁ%‘g}?ﬁ"ﬁe
definition figjentiof ard mtbrircdiatds Uil forfthd Prpardtios efttherddngpountipbf s unl ess
defi ned otherw se. For instance, perhal oal kyl refers to an al kyl group, as
defi ned abovBveiW@Nperhal o refers to all hydrogen atons on the al kyl group
bei ng substituted with a hal ogen as define above. An exanple is
trifluoronethyl. 30 Sone of the conpounds of the invention have centers of
asymmetry?. The cBHpHYRatomal§o PEON@EEPERC@,SSWPW@PW‘%&*hﬁéagkmt'w% Fnd often
nore st ereoi pARMA I whHidh BrocesEBE chnpidnd shraidiewingnconpasses al |

stereoi sonmers of the conpounds whether free from other stereoisoners or
adm xed with other stereoisoners in any proportion 19 2 5 MAY 2006 WO

03/ 050090 P%'rb&ﬁ%?ﬁ&ﬁﬁpélm@ di ftmulan@) udes, for instance, racemc mxture
of enantionmers as well as the diastereoneric mxture of isoners. The
absol ute configuration of any conpound may be determ ned by conventi onal
X-ray crystallography. Optically active isonmers (OM,),-Xe prepared, for
exanpl e, by resolving racem c d&givatives or by/asymmetric 5 synthesis. The
resolution can be carried gut bx t haypret h@ds khown to those skilled in the
art such as in the presence of“a ffesol W éé,\fhrorrat ogr aphy, or
conbi nati ons thereof. The co may be obtained as

i norganic or organic salts 10° usi ng nmethod to those skilled in the
art (Richard C. Larock, Conprehensive O ansformati ons, VCH
publ i shers, 411-415, 1989). It is well /kngwn to one skilled in the art
that an gppropriate salt formi sCelisen ba&ed on physi qa) and chenmi cal

stability, flowability, hydroscopicity and sol ubili tn¥.
wherein, Rs, Gi4, X and Z are as defined herein, with a compound of formula

ReH (1)

15  wherein R, is as defined herein, to give a corresponding compound of formula (!);
or
b) reacting a compound of formula (IV)
(CH2)n=X

J"(C(R6)2)SWW NH\/ o CEN

OLI/
" N

Gy or G3 Gg ()

wherein s, Rs, Res, G14, 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:
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Pharmaceutical ly acceptable salts of the conmpounds of Fornul 35&& Zmﬁt h an
acidic 15Wﬁ%/3566 gy be formed from organic and inorganic lg : r
exanpl e with alkall rmetals or alkaline earth metal's such FCTEUSIRETNS
potassium Ilithium calcium or nagnesiumor organic bases and N

tetraal kyl ammoni um salts such as N- tetrabutylammonium salts. Simlarly,
when a conpound of this invention contains a basic noiety, salts nay be

formed from i "ino i CH (1. B 3fR)y 20 For,_exanpl e
salts may be%g‘g%'\ﬁﬁéfn acg?'?%kl,ﬂ%)ﬁrpo%ﬁ%%i c,ﬁﬁ?ta(g%s?%%ﬁ)fc, tar(ﬁg)i?ﬁé',
succinic, fumaric, maleic, malonic, mandelic, malic, phthalic,
hydrochl oric, hydrobrom c, phosphoric, nitric, sulfuric, nethanesulfonic,
napht hal enesul foni ¢, benzenesul fonic, toluenesulfonic, canpdbg_hsul foni c,
and simlarly known acceptable acids. Q is a counterion whycHaincl udes
but is not linited to acet&(Bgl2phl ori de, (ARgR),oni de and njtTake. The
conpounds can al so, _be used in the form gf este\;{_ car banat es and ot her
conventi onal Hgﬁa?@g)ﬁmT , whic Whenoﬁdm' ni sthéred Ar(C{Bg)p), fN+ convert
e

to the active noiety in Viygr.Lhe pres i tion accorw provi des a
pharmaceutical conpositi ont@(\/\,ﬁﬁd’n conpri &%@)é Fonmpound of L€ invention in
conbi nati on Chatd O j t Q phar eutically acceptable carrier.
In particul a%eﬁigﬁﬁséhte’ﬁ?vgﬁ‘? iagﬁ q;ﬁ%\?ﬁ%@”%&%ﬁ@ﬂé&%ﬁ?Ea'lreﬁ%’ﬁﬂwgi tion
whi ch conpri sespaunddiffemuladapnount of a conpound of this invention and a
pharmaceutically acceptable carrier. 20 2 5 MAY 2006 WD 03/050090

PCT/ US02/ 37918 In addition to the utilities, described herein sone of the
conpounds of this invention are internedi ates usefGH).0r the preparation
of other conpounds of thig d@RygatiQn. gy Thisgi n\ée’nti on al so provides
processes for preparing the conpogndsyfof or fjrul (Ié=@/m ch processes
conprise one of the follow ng: a) Rgeadti ng & —of formula (11) 10

wherein, R3, Gl-4, X and Z are as defined h ith a conmpound of
formula R4-H (111)

5 Go'or Ga Gy (1a)
or
c) reacting a compound of formula (VI):
JC(Re)a)s SCHX
NH. G Z
~ C=N
O } | N
-~ 4 o
N
G, or Gs cn (V1)
10

wherein s, Rs, Rs, G4, X and Z are as defined herein and J' is Cl, Br or 1, with a
compound of formula (V):
RicsH (V)

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

.22




15 wherein R4 is as defined herein, to give a correspondi ng conpound of
formula (1); or b) reacting a conpound of formula (1V) (CH%)&JMY 2006CEN &
or G3 4 Wwoh\p/osooberein s, R3, R6, Gl.4, X and Z are as defraracsokareasn and
J' is d, Br or I, with a 20 conmpound of formula (V): R o-H (V) wherein
wherein Rio is a radical selected fromthe group: 21 WD 03/ 050090 (C(R6)2)p
\ (R6)2)p R(QA(Rs)2)p NN- ON , or (C(R6)2)u N (C(R6)2)p (C(R6)2)r) 2
5 MAY 2006 PCT/ US02/ 37918 R8R9-CH N(R6)- B7-(C(R6)2)P N(R6) -

Hpt - (C(R6) 2) g- N(R6) - , (R@EXRg)2){ OH) a u wherein (CHR:XR7, R8, R9, p, u,
and q are as defined herein, to dive a correspongding conpound of fornula
(la) Rlo-(C(R6)2)8 NH Rio 0R50 cINBH2) B X

100}
/)

Gy or Ga Gy (Ib)

C=N

If necessary in any of the reactions described herein reactive substituent
groups or sites may be protected prior to the reaction and released thereafter.

The compounds of this invention may conveniently be prepared from: (a)
commercially available starting materials (b) known starting materials which may be
prepared as described in literature procedures or (c) 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 Gy, G2, Gg, 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
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(CH2)n-X Z & or GS reacting a conmpound of formula (VI): g W%Z)m NH
y N A 1%3\/&3%1% , R3, R6, GlL. 4, X and Z are as defined herein and X is
, Br or compound of formula (V): R10-H (V) 1BCEASPEIMIRIO0 is
as defi ned above, to gi ve a correspondi ng conpound of fornula (Ib): 22 2 5
MAY 2006 WD 03/050090 PCT/US02/ 37918 If necessary in any of the reactions
descri bed herein reactive substituent groups or sites may be protected
prior to th a her aft The conpound of this
i nvention q{) %@%éHF@%fﬂ/é Et ﬁecﬁg anya PB'&?"Q%'?"E"@&?HPEHE“%W b&vai | abl e
starting rratrwweéay@do}addtamnﬂdﬁdsrwl baﬁigcaalyefioadbtalmeﬁ&bmmnb@of flsepar ed as
described in |i tur proceﬁurei 8}0 é‘% new i nterne tes, descri bﬁd in
the schenes "3YRf’ '89 e?rf ReRecyaly. Iy foge craeshere e B2 t'? ORtaING moredheR ed
in a sol ventorepgsyapnétet eatbon atun,the gesultihg aiubteraiers cinbe ssparay@By and
sui tabl e for the tran for tlon being effected. It is understood by those
skilled | n t?ﬁ‘éma?‘f’%# &@gﬁ synt hesis that the various functionalities
present on the nolecule nust be consistent with the chem cal
transformati ons proposed. This nay necessitate judgenent as to the order
of synthetic steps. Appropriate 15 consideration nust be nmade as to the
protection of reactive functional groups to
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prevent undesired side reactions. Substituents on the starp gngxﬁqagrlals
may be inconpatible wth sone of the reaction conditions. Such

restri ct iwqnes/dsgodone substituents which are conpatibl e w tPCT/HE02/I78ct i on
conditions will be apparent to one skilled in the art. Reactions were run
20 under inert atnospheres where appropriate. The preparation of the
conpounds of this invention enconpassed by formulas 2 and 4 is illustrated
below in Flowsheet 1 where Z, X, n, R3, R4 Gl, &, G3, and 4 are as

descri bed above. Treatnent of the unsaturated am de of formula 1 or 2 with
an 25 al cohol, am ne, nercaptan, or cysteine containing peptide of formula
5in an inert solvent such as tetrahydrofuran in the presence of a basic
cat al yst S g riethylamne and the like results in a Mchael addition
reaction proJﬂC|ng the conp §H§S of this invention represented Hexmul as
2 and 4. In sone case where MAY 2006 WO 03/050090 PCT/US /37918 the
conpounds 1 or % alreadg qﬁ?aln a basicfunction IRgrqqp G Ay not be
necessary to ad 8ant dd {lonal i ¢ catal yst g i he 3

this inventd il
contai ns nore ) hag ong ymetri c carMm EaNom t h&;r eyl 1,g&t eroners

can be separat G dat ogr aphi ¢ net hods. 24 WO 98/ 0509 Fl owsheet 1
R3 R4-H .. R3 R3 C=N 5 gJHF, Et3N R&-H 5 THF, Et3N R Gy
] 2
(CHalrX (Chal
G1 Z/ R4-H G'l y4
Y ON g % S
8 P THF, EtaN P
SN N R4 N N
A3 N Rep, H G
Rj H Gy 3 4
4
3
5

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

. R7.(C(Re)o)pN(Re)- , Het-(C(Rg)2)g-N(Re)- . (Rg)oN- -

RaRg-CH-N(Rg)-
(OH)a
(C(Re)2)p (C(Re)2)p
\ /N .
RT(C(RG)Z)p—N\ N— /N", or (C(Re)2u N
(C(Re)2)p (C(Re)2)p

10 .
wherein Re, R7, Rs, Rg, 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

25



53 2 5 MAY 2006 PCT/US02/3791 S G4 2 4 C=N Conmpounds of g\fgﬁs |nvent| on
repr esent egopgksogul as 8 and 9 may also be prepared as sh

Fl owsheet 2 wherein Z, X, n, R3, R4 Gl, &, &3, and 4 areP%U-‘i!‘é@&leed
above. J' is the halogen atomBr, I, or Cl and 10 is a primary or
secondary am ne wherein R10O is a radical selected fromthe group:

RBRIO-CH N(R6)- , R7-(C(R6)2)p-N(R6)- , Het-(C(Rs)2)g-N(R6)- , (R6)2N

Eg((ggg gg B\ it gm.%&aé&@ﬁaﬁwamn&g the dBlbid BRRbAR WhSHIBI P

reacti on of GHHFRHANMS thﬁcmpwnﬁsmtmmmenm 81&9 mespectively.t sol vent such as
tetrahydrofuran or acetonitrile results in a two step process involving
di spl acenent of the halogen atomwith the CH2)ri X Z (CH)n-X Z 25 WO
03/ 050090 2 Flawsheet®de PCT/ US02/ 37918 amine and a M chael addition of the
amne to the double bond of the unsg [_,fp_j gt ed am de giving the corerlfllnds of
this invention 8 or 9, respectl vel,y [owsheet CHa)nX

J- ((Re)zc)S\/\ﬂ/ =N § C=N
J- ((Rs)zc)

Rio-H R1o-H
10 10

(CHz)n-X (CHz)n-X

R10-((Re)2C)s C=N c=
10"\\Rg)2 W H1o O =N
R10 O ~
N Ryo- ((Rs)zc)

Similar chemistry may be applied to the isomeric intermediates 11-14 to give other
compounds of this invention 15-18.
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3

CEN 6 \A(+ 7 HCH2)r; X (CH)n-X Z G z (CH2)n-X Z ~N, . Co-fNyay 2006
Rio-((R6)2C)s ~ Ro CEN Simlar chem stry nay be applied to the 1soneric

nt er medi BieS/0540984 t o gi ve ot her conpounds of this i nverRGIGBSRBIAS. 26 2
5 MAY 2006 WO 03/050090 PCT/US02/37918 (CH2)n X GL Z/ CH2)n-X NH CGNG Z
J'-((R6)20s &XR. /\ ~,Cr)N 13 14 The starting materials 1, 3, 6, 7, and
11- 14 needed to prepare the conpounds of this invention nay be prepared as
described in the patent US 6,002,008 and in the applications WO001 8761
and W0018740. 27 T 5 MAY 2006 /(/@H&)nr?(x G Z

Gy Z (GHz)p-X
g " > CJEI\(I(H) C) T 1 C=N
"-((Rg)2C)s Go =
J-(Re)2C)s O a3 N/ o) X
[ s
Gg N N
11 G4
12
/(CHg)n-X /(CHz)n-X
J'((Re)2C)s G, Z G, Z
NH A\ O=N e =N
(@) P p
G N N N
Ga J-((Re)2C)¢ Gs

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 WOO0018740.
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NH _k k ..C(r)Nz (CH2)n-X1 R o-((Rs)20s -&, CN& 15 18
Represent ati ve conpounds of this invention were eval uated 2 MaY, 008
standard pharnacol ogi cal test procedures that showed that the conpounds of
this invention possess significant activity as inhibitors of protein
ki nases and are antiproliferative 5 agents. D sease states which can be
treated or inhibited by protein kinase inhibitors include those in which
the etiology is at least in part cacigy-by a defect upstreamin a
signaling pathway froma protein kinase (i.e., colon cancer); those in
which the etiology is at |ea iﬁ'part caused by an over expi€dged protein
ki nase (i.e., Iuﬁgo\faﬂjgmﬁh ni€=Nol yps); and thocg i# which the
etiology is at least]in [part 1k .b sregyl at ef ot ei n ki nase
(gene turnedFao((Be)2@lsl 19 resixarhg ag‘}1 X&F?).zéysBasgﬁ e astH Ny shown
in the standard pharnacol oGi cdl test proced;;égé/ﬂge pouryds of this
i nvention are therefore usefuf4as ant i neopRast i v agNnt I particul ar,
t hese compounds are useful is treating, inhibiting Fhe grow h of, or
eradi cati ng neopl asns such as those of the breast, kidné@, bl adder, nouth,
| arynx, 15 esophagus, stomach, colon, ovary, lung, pari€reas, |iver,
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 kinase- associated di sorders including:
pol ycystic kiﬁ@%&%ﬂ' ease, col onic (BbblyXs, restenosis; 28&CHS,-KAY 2008
at her oscl er osi s; aﬁbisfibro X mangi omas; di abetes; _aZcute and chronic
nephr opat hi es; Kgposi' ; Jneovascul ari zati orftasgoci ated with nacul ar
‘h S : e

S s
degenerati on; Q{;' ' 0 "éoarthbﬁt gsplCENt rej ection;
psoriasis; lupus; graff ve hogt di sease; Jjgl o | ongphritis;
respiratory and skin al Feggi 87 aut g R &0t oi mmune
Hypert hyroi dism multiple scl 4rosis; at opi H G

17 R10-((Rg)2C)s 4

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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k)
dermatitis; and system c sclerosis; and are useful as antibacterial and
antiviral agents. As used in accordance with this inventio5 Mavggsm and
tunmor are used interchangeably and nmean an abnormal growth of tissue
serving no physiological 10 function. As used in accordance with this
I nvention, the termproviding an effective anmount of a conpound neans
either directly adm ni stering such conmpound, or admnistering a prodrug,
derivative, or analog which will forman effeﬁcﬁqitve anount, of the conpound

wi thin the Bwyosclesosis; angisfivionas; Bemaroiamawliahates pPwe ang faric  he

conmpounds of b ﬁgaﬁamé,eﬂawﬂs 3hRomds RéclasbMariZalien RsRRRIted WM nRtulel her
conpounds o hi'S 1 nvention.. The test procedures uged ng_ resul.ts obtai ned

are shown beegeneraiiomirzeumateid RIAHE: calecarthrifggTa Pesent ati ve
conpounds Oflucﬁullgf §raﬁ%?é‘u%ih%§t NS eyBMenliGtbphiis faepiratory aAd 8idh dllergies;
a

e

phar macol ogi est procedures that showed that the co oynds of this

i nventi o mut&esmme!aglﬂeﬁi?béhb"@ﬂﬁm@/HVQerﬁer?'ﬂﬁﬁ"bWE‘P? %ﬁgjrﬁ'.%t%’mct yrosine

K| nases and gBhfanBlRhPLRHR Bl A Bl usdRaTbriiiadi il a6 akiitg) Shown 1 1
gl

t he st andar armhco 5 test procedures, the conpounds of this
I nventi on arageniser ef ore useful as antineoplastic agents. The test

procedures used i Iy I OF
EPI DERVAL GROWM H%%iéﬁ @H EE%IE@% @m%éﬁ%%haerﬁ% eobg(b)ﬁ%{l‘g tmw—g}%ﬁﬁ%& _
omai n

RECOVBI NANT IthEzhinEsseklylard ropar BNADBeER orayvin ghissugieerying AQpIYS

( HER2- %0 3%&@naci d 676-1255) and 1.6 kb cDNA for EGFR cytopl asm c domain
(EGFR-CD,” 2 MAY 2006 am no acid 645-1186) were cloned into bacul oviral
expressi on vect orAs usegan aseardanceth hisinyendigardhe avan pipuding aneffecivg Bco)

separatel y. '\"H’fg éitfiep Hiredtly dopfiabeingéudsonipouRdorupst r eam
to HER2 and é@@'&%ﬁ%&@%@é P%Q 'ceefl S wgre I nf ectggd at rrn?)i’,:l 0 for, 3 days
for protein astminigtesing a.prasirug, desivativee pr anajog which will form an effective amount of

the compound within the body.

15 in addition to the above utilities some of the compounds of this invention are
useful for the preparation of other compounds of this invention..
The test procedures used and results obtained are shown below.

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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5 were sol ubilized on ice in buffer containi ng 50 mM HEPES, pH 7. 10 mM
" Nadl, 1 % Triton, 10, uM ammonium nol ybdate, 100 pM sodi um vaBbalit 30 B0
pg/m aprotinin, 10 Ng/m |eupeptin, 10 pg/n pepstatin, and 16 ug/ni
benzam dine HC for 20 min followed by 20 min centrifugation. Crude
extract supernatant was passed through equilibrated N -NTA superflow
packed colum (Q agen, Valencia, CA) and wash with 10 10 M and 100 mM

i m dazol e t o andmmaed ensaees)‘waetmldn@um&o bebsiblifk) eﬁp;{eaﬂas%dect&fsot eins were

h 2 mM i and di al agali nst 50 nM Nad ,
50 o HEpis, PRbEREPARERdigen) B WA ST aC (BIHGS!, seaaratabi Acwanancen
pepstatin forenaodlng Gdld;)sid’lecéwcﬂ af thed® bﬁd‘uﬁét%‘aﬁﬁw IRERS n8 EEFH S8f O{:ers gf- or

fied mt subjected for electrophoresis
Coommassi o bIEIL 4O BIScebatFRUEIioh S o sy L e and

Western béot vers sdltisilidediesti ich jh iiifer BoRBRINY SCEMRYAEPEYS ﬁ?azt'ﬁqﬁ{nq\%

stored at -8 I tion of E@J:Rand ER2 ki nase auto ory a’tlon was
neasur ed by %%EEQFW?WW@”W&'BP Relate mMﬂk}d"hwat%M @qunamg .
gls S?n(\)/: \IQEgEIS n 1W:@%I l&h&@tlﬁmib ﬂb/irr]ﬂlsgbtétﬁ\ Tah61éﬁ’.§7rﬁlp6éng%ﬁ gﬁ-\{,\érla\gé{‘fhf: 2%“‘?'2 i

10 NI of rec& ‘AHV 2hc§‘l*”|§98v'? ugAHeRH QJHQ@ ﬁétrqci supemmRiant wanpassed tiyongh HEPES)

for 10 nmin ak mmmeuwmms e?ﬂom\r/g%@{égncgﬂxﬁm\s‘)lg er5>v§'?éhfc bﬁﬁ SRQG@&ITWH 20

2 CL
2\1'}'/' P}_l Eg EEM) My Wﬂ?da@dﬂw g}lcwa%op topgrapye yespesifig h'f@glﬁ Histidiperiaggsids wer e
i ncl uded in pradingeteseltedivitiEBathMarRf 50O ANTRidNZbIR Sy &% d&q%aﬂ{sﬁe 0 i e

Iz, i Nt B8 A i, Mol S0 LR
ant | - phosphopgpstatinTfor 2 ANAI R buriestios6ced.fo RS BeHbinted AlUCBPONRE, NOUT  Of
adde

nh t t and t he si gnal was
ot ect ed by GRS MEiakls HETS GUsScian for SAQIoPRRIPBR TeloNHEERSBASREEIOE. 340
nm and ef§ SsikRm tatdetdmmw{’hé'pﬂﬂgtotﬂ e pr@égraﬁgn BRY V\fés?erﬁ%ﬁﬁ?d?ttﬁe ﬁt‘ﬁyﬁf”ppl I ed

by Wallas Inc S% ac/ Per ki I mer er cent a aut ophospho tion

i nhi bition b§r e\ﬁd@"%é"ﬂiﬁ’l‘%@?ﬁ giprefl—BPCest - negati ve
cont rol ) / ( potihiition amnmbn@ﬂeml W&s@%&ﬁﬂoﬁhhor{llgﬁ&n Méé [HeaguRE %g%bt ai ned
from curves E’.é@ﬁ S r MA‘Y\{eﬁg r centsage ' Iubnldtslvw?ere\éiv:stsolved in 100%
conpound. Th@ fpereso @8 8/ 3RsA%t GYRRO
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 I 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 NagVO,
and 1mM DTT) and 20 4 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 buiffer. 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, Al 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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¢
. for the conpounds of this invention are shown below in Table 1. Table 1
5Inhibition of HER2 and EGF-R Ki nases (1 C60 Ng/nlL) Exanple HER2 HE_I?,’ZW
| C60(pg/ ML) % nhi bition 1C60(lug/m) at 2 Ng/nL 10.886 10.5293.2 163 257
34.70.33 511.0 70.022 80.6621.7 I NH BI TI ON OF CANCER CELL GROMH 10 Four
human carci noma cell lines, A431 (epidernoid carcinoma), SKBR3 (breast
carci noma), SW520 (col on carci noma) and MDA- MB435 (breast carcinona),

BT474 (breast carcinhona) ne li.n 3T3 (,nurine fihob]asts)
and HER2- BTQGV%WﬁQSHBh'P'i“%W%&dQS?? g?&@'@&'—@& ﬁi‘q H'EPné{ﬁh ferpunalionsed f or
cel | prolifgsahbedm g@ﬁﬁ&y&m@hbﬁndﬁﬁé@ shBivAbaioad TabBleRPM - 1 640 nedi um
supplenented with 5% fetal 15 bovine serum Cells were plated in 96-well
pl ates at the densities of 2.5 x 104/m for 3T3 and 3T3/HER2 and 5.0 X
104/ m for the rest of the rgld4!lines. On the next day, conpounds were

dosed at 0.5, 500, and 5000 ng/m and cultured for 2 days. At the
end of |ﬁcuH&h'P'8ﬁ" 0&@5&@9@%8 KipasegetiGrHIBE) by t he sul f or hodami ne B

assay as prg(\éhqubsIHEﬁgscrl be@igp@(ehanEd% RStornet, R ; Scudiero, D.;
Monks, A.; MMhon, D., Warren, J.; Bokbosch, H.; Kenny, S.;
Boyd, M New Col or ||ﬁ5eq(#9/€“- /dﬂb'i?ﬂ'@nAé@aa(]’gfrﬁlr Anti cancer-Drug Screening.

J. Natl. Cancer Inst. 1990, 8§t2},§ﬁﬁ 1112). The |1 CbO val ues (the
concentration needed to inhibit céll growh by 5049 were 31 2 5 MAY 2006
obtained fromthe 88 h curves and are shown below in Table 2 where the

results of 4 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 1Cs values (the concentration needed to inhibit cell growth by 50%) were
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mul tiple determnations are included. T bl 2 a e 5Inhibition %}‘:&(}‘@%ﬁ%
Cell Gowmh in vitro (IC5D,ug/ nL) Exanple MDA- SW520A431SKBR33T3HER2-

BT474 MB435 10.420.670.2420. 0060. 760. 041 10. 60. 340. 370. 0090. 70. 04 0. 02

10. 09>50. 280. 0030. 570. 03 23. 252. 580. 4660. 1284. 390. 702

24.052. 950. 5720. 1294. 471. 26 37.10.480.11 32.81.10.270.171.31.7

50. 360. 870. 58 50. 490. 190. 730. 140. 421. 1 70. 480. 130. 0025

83, 5550, 20, TOPES o FRe v e e B i o B P RS choum
OF MURI NE 3Toulifre dstenringSmEGTEMmCclugetiH HER2 10 Represent ative conpounds of
this invention (listed below were evaluated in

Table 2
5 Inhibition of Cancer Cell Growth in vitro (ICs ug/mL)
Example MDA- SW620 A431 SKBR3 3T3 HER2-3T3 BT474
MB435
1 0.42 0.67 0242  0.006 0.76 0.041
1 0.6 0.34 0.37 0.009 07  0.04 0.02
1 0.09 >5 0.28 0.003 057 0.08
2 3.25 2.58 0466  0.128 4.39 0.702
2 4.05 2.95 0572 0129 4.47 1.26
3 7.1 0.48 011
3 2.8 1.4 0.27 0.17 1.3 1.7
5 0.36 0.87 0.58
5 0.49 0.19 0.73 014 042 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 0098 >5  2.24
8 3.5 >5 0.2 0107 >5 04
8 1.9 >5 0.21 0208 >5  0.35

10

15

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

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 nw/nu female mice (Charles River, Wilmington, MA) were

used in this in vivo standard pharmacological test procedure. A unit of 2 X 106 cells



anin vivo standard pharnmacol ogi cal test procedure which nmeasures |
ability to inhibit tunor growth in nude Irc1)1'ce. Murine 3T3 fi broblZalgh@NZ(m
tranfected with Her2 were grown in vitro. Athymc nu/nu female mce
(Charles River, Wlmngton, M) were 15 used in this in vivo standard

phar macol ogi cal test procedure. A unit of 2 X 106 cells 32 2 5 MAY 2006 was
Injected SCinto mce (day zero). Beginning on day 1, mce were treated IP
every other day for a total of 11 days with a dose of 30 / kgl/.d of the
conpound t wabénjested G&tinte mige (deyozer®: RegNING, QI'%‘%?@E!WC% %?@ﬁ:ﬁani mal s

recel ved vely g&%me?'dﬁggx aheEPe 17 ﬁaa}:ysvm &'@B@éb\“ﬂ%ﬁb/@l@ds)é &tlﬁi%tﬁn;ﬁddnﬁngt h X

w dth2)/2] Tor’a sol ut e _tunor

tS ;J g?lr . {rlai Z | m;?g lavitllztﬁd glﬂ 3‘?21/'2???9' 054%6;30!%@& eanire) ra"&!%ﬁ fet%’&f’ rr’}g'ﬁ‘f"egr oup.
u
verses cont @8 "%ﬁﬂ]ﬂ age ‘ﬁa%g?tﬁ'ém'ﬂf’ v%ydg@a}yﬁ & %‘%5‘ Wlmﬁéygq%%%qt&eat -
\S/ Ieﬁ Inlcr 'ecggh tz:l g&% tAUbBIuItéWtut‘wif@rov@h Whigsp(fmﬁahetamed mass ap daysaideand 23 )1 i lhe
he conp
Lo o br " chugtesvIprcRh Temman orln. SiAGE ahelfRR (SHRRtLES billead © 0LV

with human HgRaeivasy 'cﬁﬂpﬁl%'sﬂﬁbatém/er%sadbﬂmﬂgrbbps rmp-ahlug ot 10.05dBdicatesa@edur e
descri bed above. The results obtained are 3 15 In

Vi vo | nhi bi tsiaiﬁt'Qﬁ“VﬂQ@'f'G?@\KququP"%W%r QfBW%b%fétF? L %Fﬁ’ ﬁ%m%rﬁgﬂ g’ft s
'rl';gtnsfef}ja W ?Da % )ISER%/ ll_nTI\I_/I/ (c::e by the Conpound of Exanple 7. bcdbcdbe

men y% p y p 14Tl C21 h l,,2 *

E C@ntrg%' '&2&@@?@;‘ oce g€%2220/ 20

4% Twee 180 9 7 as @\l 9l 19 4 groythy mpounds
i‘dm nister e%@{he‘*&‘:ﬁla&t’ Bmor tha? wab Srahdfectal Wi umamBERN oo usingthe. c) %/ C
=Mean Tunor Treated G o

standgard pharmacological test prgcedure described above. The resulis obtamed are
shown in Table 3.

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| ST
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 1,8,5,7,9 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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~ Mean Tunor Weight of Placebo Group X 100 d) Statistical analysis Z(ftweﬂ]hés
t-test) of Tunmor Weight. A p-value of 5 0.05 20e)indicates a st at4

significant reduction in Tunor Wi ght of Treated G oup, conpared to Pl acebo

Control. S/T = No. Survivors/No. on Day +28 post tunor cell inplantation

25*Sacrificed on Day 14 due to tunmor size. 33 2 5 MAY 2006 As shown in

Tabl e 3, the conpound of Exanple 7 si gnificantly inhibited tumor grow h.

At 30 o/ kg A2sHulwmi i trabRs, 'thepcam an tE%émPFehﬁsngHiﬂPérﬁl ithidifed tGpBE rol mce

were on average85t|rres unor |nt e mce that were
treated w t HOrowieA t%ﬁtﬁlﬁ&iaém"'@tar@ﬁllé )on dayH4s the tomorsia thegentiod migst ai ned

for represe'\&é}B'oH%vBFH@E%@HﬁneQTar%éFtﬁ% ﬁﬁ%bf?sr\n thd ectﬁme%aféfd Wit s

i nvention are antineoplastic a are usefu treating,
i nhi bi ting tthe cgneownd SfExagiplafadi cating neopl asms. | n part icular, the

conpoundg of thi %agau%tthepeﬂtsoyaﬁi‘eu'foﬂr@gwgg@ghsuc o t Ose Opt)&ﬁwnowth

of, or eradicating neoplasns that expres
breast, ki driBg compowndsRidhis inveutian arp antjnsoplaste paenia which aseaeeful ibol on,

ovary, or | gﬂpo &O41R Ny-ar e useful in
trea%/l ng, Llf;%bmé F?\'g&qh%k%o f QH%?QJRJ 3 Hgnh1§ | éjslén}sthgf t he breast
t hat expr essompeupdg efhisrinyaniior pre lpﬁebduc@@atmg, lnhhﬂ"‘@r’fbggfocl\ﬁb plzpr oncogene.

Based on NGk nobledind et ook EERRLALR A 1nbbd Bt BIGAL ihedr © 2 o0

useful in the tre ycystic sease ounds of

this i niént |bﬁﬂd¢ayn¢luhclanm, esopbagus, slomachdealers ovaxy, onhlang. rlegdﬂmomftheu ther a
chem cal re%H Un3§ ot“i?ﬁisﬂh\ﬁén‘tuéﬁ"aré uh’s%ﬂﬁ%‘i??é{[h‘af lnﬂfbltLr@ tﬁe ng‘éﬁﬁ‘B @p can be

converted to ot that are use or t at men of cancer
and pol ycysQfa@lcatlr@ﬂ@?Plﬁsg\@é% éhe brerastdbasypiess the recaptor prelein prasiicediby be

formul at ed Nfgbnfiip (R12)healer HUAAGN thé %sﬁﬂ?oﬂfau ﬁ,e%ﬁ{gmfg@ygﬂ il |y

acceptable carriers ni strat exa sol v uents
and the |i kdnvesntien atg/alpe usefth initha tlse@meot@ﬂnoiycm@u@ney disease.

15 The compounds of this invention may function in vivo as prodrugs. By the
result of either a chemical reaction or metabolism, the compounds of this invention
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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_ forns as tablets, capsules, dispersible powders, granules, or suspensi
containing, for exanple, from about 0.0E to 5% 019 suspenai ng ageE?5 %ﬁ&@ﬁs
containing, for exanple, fromabout 10 to 50% of sugar, and elixi rs
contai ning, for exanple, from 25 about 20 to 50% ethanol, and the like, or
parenterally in the formof sterile injectable solution or suspension ’
contai ning fromabout 0.05 to 5% suspending agent in an isotonic nedium
Such pharnaceuti cal preparations nmay contain, for exanple, from about 0.05
lrjrgr te 0 abO:Jlta&g‘f/?ﬁftotabelétatmb\mg/kmgﬁtmdywﬂightnom@nbﬂyrﬁwfﬂﬁ diided 4ases MR r i er

e usua et.ween out . 5% ar 9 j ; ty sage’
active i ngrééﬁ"ﬁr{'{mma%é) '%%rdﬁgﬁoggéﬁﬁﬁgm&fo{é? ﬂ%ﬂgggtéléfﬁldgé%tgﬁpogﬁdm
grer})lnoyted, Eibgae!‘mﬂﬂ abbutaichi 1006 twigy praderablydran ebewdPdtpis0) Mg DesagedIms ti on

g treatedq. wever. in ' i '
t he conpounﬂ*gtaBmPﬁ@?qr'ﬂ?}é’ﬁ? ?gﬁs'g%eﬁ% %Hr)\;a{s 'étrkg?jd%({ﬁ lbclrzlg}%l éﬁg%ggggéug?ﬂf r\gk:nen
34 2 5 NAY RGfnbadmi@ule with asaidtor 1Ga0 pivgfraeceptically @pcemsaliacarightlininal | y

given in diyided daoses t ' ' ; '
Porm. The.t Shesge egien biihs. uddlo AroBE s SitfnalMerbfb BSOS Fof 000
(p:) (r) ﬁ{g (ralr 22I 1¥r %ﬁﬁ;ptg,%rat dtvinie?%ﬁsem\;mai)be agmifisterad dailyior teldese 81aYibe: er nal use
. g e P ol
2 xt ure. vpieRoRobR taduted F5iipdtH BY e BdoldsoriheRtpeufl sttaloh LT
ggfaggxg rGrg: gen N¥ke lalemgdw_wgtcgmis imventon rdey b @dministared oralyagali:asdyr esponse.
e, severa I Vi 0S I B '

o AR et Py, SEEP P . S e gt cose
E) ?glr ?pegt i c|a|%|tdsgaaiggaiumespbatpm'mctmrya_%alﬂmﬂ soliulosesuctasernng kaelimwhilgi st er ed
ot 3. “Sol e Srmats olie HehB G BrybiyleRg fblsthon PhicHiReHEAS A0S
Imnglr oct ysz abbi}:{&oil@;ﬁdcu Iaeselem, peanubard aeshrkaolls, @s arhapriopiate;ts the dature ef s

( sterile water, . t I AEM ATl f
el bl e or 1 B ARVaGEIR afEIRY b, KER o agtitielaBEn Sodiédl AGLAHS BNT
nature 9§ tchstomtilyvemplogptddittenprepardiiomof pharmaceitisal GamINASEIPNKEGY ABst r at i on

phar mmceut | EaVaBRsRRBM MR shorla TEIGRHE Rkl SforfoRpEhs, peSerting
flavoring aggehs, an ticixignisgien example eetamin iy ascaybinesid, B s & dant s,
or exanple, Vit amenprgferr%a %Rél?ﬁa%eﬁﬁdagcoﬁbgsiﬁé}% fFitthe 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 diractly 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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. Thé preferred pharmaceutical conpositions fromthe standpoint of ? Sﬁ Yom
preparation and adm nistration are solid conpositions, particular 3 A, S
and hard- 20 filled or liquid-filled capsules. Oral adm nistration of the
conpounds is preferred. In some cases it may be desirable to adm nister the
conpounds directly to the airways in the formof an aerosol. The conpounds
of this invention may also be adm nistered parenterally or

| ntraper i t orgAkitidns SthaUiEdSeUndHGRES ah@ RusPbe prasSHedahhiie thETPOUNdS as a
free 25 base or pharnmacol ogln.cally atceptanle salt can be prepared in water
sui tabl y mi <eotaminging actien aemigrorganisme suchan kaclerisrangyfungll The cewier can
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m croor gani $igreo38nd DEgdtaE BREEUt i cal forms suitable for injectable use

i ncl ude sterile aqueous solutions or dispersions and sterile powders for
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given at the sanme or at ) as the conpoun

i nventi on. Pleeswchy tanoisemerassrinipibiters sugh a9 etopbside osgampigiheaind result in

| mpr oveds ef {3 gﬁ?ﬁml naldd no ' ' L Qp_can be
used i nqj?:ongrﬁ%ﬁ’%%é:n%% m tg ia_‘g #ﬁﬁ%ﬁb@%féﬁﬂ‘é@%gg%gg?H"l'c\g}{&ﬁ& astine,
al kyl ati ng agent Jhewempeunds efithistinvention ayd theprtpoepanatinn are illustrated bylthe es

such as 5-f gy AsH-imiBhg BYghQeyurea, DNA intercal ators such as adrianycin
or

Example 1

quinolinyl)-3, 4-bis(dimethylamino)-2-butanamide

A 12 ml portion of a 2M solution of dimethylamine in tetrahydrofuran was ;::ooled inan
ice bath, and 3.28 g (4.95 mmols) of N-(4-{3-chloro-4-[(4-phenyl-1,3-thiazol-2-
yl)sulfanyljanilino}-3-cyano-7-methoxy-6-quinolinyl)-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-chioro-4-{(4-phenyl-1,3-
thiazol-2-yt)sulfanyilanilino}-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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bl eomyci n, topoi sonerase inhibitors such as etoposide or canptot |
anti angi ogeni c agents such as angiostatin, and gnt | est rogengpsué:?j@?’maé
tanoxi fen. The conpounds of this invention and their preparation are
illustrated by the following non-limting exanples. Exanple 1 20
N-(4-(3-chloro-4-f(4-Dhenvl-1.3-thiazol-2-vl)sulfanyllanilinol-3-cyano-7-ne
t hoxv-6- oui nolinvl)-3.4-bis(dinmethvlam no)-2-butanamde A 12 m portion
of a 2M sol ution of dinmethylam ne in tetrahydrofuran was (H_led in an ice

bath, and &oﬁﬂomc{wasalutadomﬁ'y 0%t (wvymethgleps PB'PBderiffe(‘mU?m@ﬁ i 98VEhi azol - 2-
yl)sul f a“y'gbﬁgﬁ«za/% o‘?’NC(ﬁaﬁ%h%rml[gQﬁWer@ﬂ ﬁl%LtHraEmeM)smlfahﬂ Alin@-Hut enani de

in 30 M 2 formam was ad Ee reaction

\r/1var med EI' ﬁ oyamo-T-methaxyrh- q@nﬂﬂfg-&ta,ﬁ Bis( @lﬁ‘é@lm"ﬁ@c? PB"@"%mtd@t lectespEdbut 24

ours. e N sYal o ice, and the resulting m xture was

extract ed M?W%Hg P?? ﬂﬁ’-#%t—@ a%a;?at e- tetrahydrofuran. The solvents were

renpvedSi n vacuo, and the resi due was chronatographed on silica gel. The

colum was washed with 1:19 (v/v) neg 230 ethyl acetate, then the

product was eluted with 94 5 1 (v/v/v ltg'hyl acet at e- met ha

triethyl anmi rid-[463-Ghloroctiiberoeshe ing gthoxyguinolin-6- Vﬁ'S A-bis-(3-

N-(4-{3-chloro-4-[(4- phenyl .

b oo oo R
r uerorp pE ¢ r a gel, and

the [ithe S‘?q‘é%m?n 156% hcfésim?g@/eﬂ cg@@@aftﬁmﬁwystr@a&mﬂwm)Gw hyi'ene

N (4-{3-chl pyrmdn@l((aephb,rm mInQ!) aﬂfpamdBerwl)"@u Aftansearting for 4 purs. the

cyano- /- met g%g%PMlP@Was Eégﬁn? Rﬂ%&ﬁé@d Q@dlmlbﬁ’erM‘)a't@S&Uﬁoﬁnqmede

El ectrospra
N- f 4- ( 3- Chl r@sultidg pneammtemasdﬁprmmya@eémﬁ@wem%mt %RHSﬁ?HtWﬁWéOw 1- 3. 4-

bfs-(3 h dr f I 0
it g d, mp 139-143° C; MS (E
N-[4-(3- Chlgyeﬁdé'\%ud(ggj(‘)&%cdmpgri#ﬁo @l%tgrr?glnfog hr{)‘?(ysG qw%ol |Sr$ylsg 4- br ono

32( )1031:6.1t eméncali. 5&5@23@1‘0!01@8&&53 (M¥10. 7 mL of DVMF was reacted with ( R
-(+

Example 3
N-[4-(3-Chloro-4-fluoroaniling)-3-cyano-7-ethoxy-6-quinolinyi}-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 mi of 40% aqueous Triton B. After 66 h at 25°C the
solution was concentrated, and the residue was partitioned between methylene
chioride 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 acetats 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)*2,

30
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L
rrolidinol (0.2 nL, 2.4 mmol) at roomtenperature. After reac f
Iﬁgurs, t he react I on solution \)Nas added into saturated sodi um b#%%omq e
solution. The resulting precipitate was filtered and washed with water and
et her consecutively to give 150 ng of the title conmpound as a |ight brown
solid, np 139-143 C, MS (ES) 15 mfz calcd. 583.2236, found 583.2242 (Mtl).
Exanple 3 N-f4-(3-Chl oro-44l uoroanilino)-3-cvano-7-et hoxy-6-guinolinyil-3
(di met hyl am no) but anam de 20 To a stigyg @.Qes | ution of

N-[4-(3-chl oro-4-fl uaroanilino)- 3- cyano oxy 6- quf nol i nyI]

2- but enanmi de (OtZalg-(penz yloy)-Grahdoroanilingd-3ra 72€ Bl Af i 66 -

t et rahydr of uran was added 0.02 mM of ous Trlton ter a
25C thg solution was concentrated,: a%é?tlﬁ'@&%‘em due was partitioned between

met hyl ene  cH 8#tied selution-af &-aminged-Mcbeandony)-Srahidieanilingkdiathasasier was
di ssol veg i rlqlﬂ‘ﬁdﬁﬁé@.‘arB@ﬁitn?e'Sﬁ)t 89,590 %ﬂ%ﬂ@ﬁus‘d&f@?@g@g@@g@ {(239' mfifo MBgnesol .

The pad was washed 'and acet e pr od ct as an
anber foam anmeh l@@@pdpétqtrehyqroftm@ ) 0°C wassaddsdecireshiy-greparedsokgionpf 6111 e)
$?49[ g'\/?';)e:ozhlcﬁé-? -roxelByd Ichibfide #04 W oftetraltiiofPAPaimRBY € the mixture was
-3-chlor oanlthgmﬁwf%/esi &l 2576 Tar-25 haog-restijioned betweepdthyh hostateandwatenaftisde  To

h 3
5 qui nol . necay e Y8t yes R s el i dtt)Condo R EL I sk e (o 47
n, 2.7 10muthyomatogephed en siliea g -ahwtm wbthytemeahlaice eyl ackiat ta give 0.83 g of
freshl y- prepgh égﬁﬁ qﬁéégrgpggtr@né&%ﬁ ur%” Fé‘lﬁ?;é f]ﬁ-pHQr' de in 4 m of

t et rahydrofuran durin ‘rred at 25C for 2.5 h
and partitioned between et hyl acetate and wat er. The organic |ayer was

washed with water, dried and concentr nge resi due was 10

chromat ogr aphed on silica gel with met ne chl ori de- et hyl acet ate to give
0.83 g of amber Nsfd-l4c(Bens eahioros i M+H) +.
Exanpl e 1 |s(dlmemvlammo)hexanamlde

A stirred mixture of N-{4-[4-(Benzyloxy)-3-chloroanilino}-3-cyano-7-ethoxy-6-
quinolinyl}6-chloro-2-hexenamide (0.58 g, 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 ml more 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 tristhylamine 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)*2,

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

quinolinyl}-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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. N-f4-[4-(Benzyl oxy)-3-chl oroani | i nol - 3-cvano- 7- et hoxv- 6- gui nol i ry# lMA% ﬁ]ﬂs’LS
bi s(di met hyl am no) hexanam de A stirred m xture of

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

qgui nol i nyl } 6-chl or o- 2- hexenam de (0.58 g, .1.0 mmol ), Nal (0.15 g, 1.0

mmol ), tetrabutylamoniumiodide (74 ng, 0.20 mmol), 4.0 m of

di met hyl formam de, and 10 mMl of 2.0 Mdinethylamne in tetrahydrofuran was

heated at 50C for 8 h. After the 20 addition oé B@A

di met hyl ani raéired in 68 Pk deteshyArofurameans sooladdo e T%@éﬁ‘ggro&‘i‘@g Ffor an

addi ti onal %n%xlcl%h&é (CYSR QbB‘?ﬁPnQI Q?dlﬁﬁéi@ Mﬁs%%v@?a%@ﬂod of one hour.

tetrahydrofura ure was st |rre wa brought to pH- 9 with
pot assi um dAftesstiaing forafminutesethegolvetwas ewomt%m tﬂh?%@ﬁ&ﬂ W% h

water, drie I ERRe Th
chl ori de- et %‘/‘fégg‘lgp g&g&%?%gﬁ@ﬁ}g%r?ﬁaz{a hé@en@ﬁgteyﬁﬁlé\}?l%4 01? t he

title coﬁpodmrawesﬁnsanaratm angd tb@prgquﬂaw wagfkied Qy ?%q'%ts%%tﬁra&y" n e)

628.9 (MrH) 4 fc%ﬁé‘r’i'%@ clrried out by flash chromatography (50% ethy
(E)-N-f4-r4- (Eéaét%d %/ P |(')r oani | 1 no[ 3-cva¥10- 7-et hoxv96-pg¥|(n0|°| nvsi | -4-c
hl or o-2 30 lAcetatain e I'@(haae chlonde), to give a tan solid (7.3 g, 80% yield), consisting of

(B)-/-f4-r4- ngﬁﬁ BF‘%Q%Y%[?@%H%\%&Q%'dh'ld?BémﬁToT-‘Sﬁ:?QnJ 7%!‘519@5436-éumohn)yl} -4~

gui nol i nvl |

6- ami no- 4- [ Lchidserziyutenamidg apH 587«cef{F)- N-M}[4-7(b@w@xyl-§-9blqmaﬁwm]r%6@%?n trile
dNN— o 38 2 5 MAY 2006
2’?| rred ?)Inl 6%%3&96/*1&%18?:{9@"2@ r{ogzrgﬁte% d&eggﬁ ﬂ‘fﬁo ger_(la_o this

4- br ono- but -KS (ESDﬁﬁHI(M-Md,eES(&IQ (M+1L, 9.95 mmol) was added dropwi se over a

period of on our o td f.Ql, ' sol vent was
evapor at ed, &?‘ngs['?l"é’r @s%ﬁé?%@é@m‘%sﬁét%%r@éqm v”\ﬁ%tsako égg’arat ed sodi um

bi car bonate Found: exsg.azire,m.w;tm MJyl acetate. The 5 | ayers were separated,
and the organic I r .M d '_ er sodiumsulfate and evaporated to an
oil. Purific 'P% setﬁ'ﬁ 4"{5"& at%gby flash chr omat ogr aphy (50% et hyl
acetate 15 nethylene chloride), to give a tan solid (7.3 g, 80%yield),
consi sting of 50% of

(E)-N{4-[ 4- (benzyl oxy) - 3- chl oroani | i n(ﬁxa?p&yano 7- et hoxy- 6- qui nol i nyl } - 4-
chl or o- 2- but enank{d en g-chloroanilinol-3-cvano-7-ethoxy-6-quinolinyl}-3.4-di(1 -
(E) - N-{4-[4- (benzyl oxy) - 3-chl or oa 'rlrdl Iéutgx -7 10
et hoxy- 6- qui nol i nyl } - 4- br ono- 2- bu -120¢G;
An amount of 612 mg (1.1 mmol) of (E)- N-{4-[4 (benzyloxy) 3-chloroanilino]-3-cyano-

20 7-ethoxy-6-quinolinyl}-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-d;) § 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 (g, 2H),
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!
M5 (ESI) 547.1 (Mt1), 593.0 (M+l). Analysis for (50% C29H24Br Cl 3
B CZ9I(—|24C?2N403) 0.(8H22): Found:(C, 59.32; H 4.07; N, 9.45. cal cd'\%g %Y9§®§

H 4.42; N, 9.59. 15 Exanple 7 _ _ _

N-f 4-f 4- (Benzyl oxy) - 3-chl oroani I i nol - 3- cyano- 7- et hoxy- 6- aui nol i nyl } - 3, 4-di (
1 pyrrolidinyl)butanam de An anmount of 612 ng (1. 1 rrrml) of

(E) - N-{4-[4- (benzyl oxy) - 3-chl oroani | i no] - 3- cyano-

7- et hoxy- 6- qui b yl oxy) -3
chl or oaﬁl i ﬂgﬁbo(bé %%2‘!1%@@9 %nt]%hﬁ ﬂf 7%%? E% 9%)(3'? e;‘nfgg%t wer e
stirred in %LH%%SNEﬂRHMEéﬁﬁ@QQQEWn‘de and cooled to -50C. Pyrrolidine
(55L, 0.66 mml), was added dropw se over a period of 30 mn. After
stirring for 2 hrs at -50C, another 0.250 nL (3.0 nmol) of pyrrolidine was
added dropwi se over a perl od of 1 5 hrixamphel8 25 the reaction mxture was
war med t g5 r 00rBHRRA ) ) » d sod
bi car bonat e wa oux . LTS . STy
and mnet hyl ene chl or c¥ rb e ERVAL wfidig :

sodi um sul fate, : G ah 9 gn oi l .
Purification : ==et hyl
acet at e: net Adnislure Qt)o é@rgdih Dﬁ rlmlrhqlid Db&ﬂd@thylandmopb@ﬁa&mﬁo avid [44(3%Hl@r¢elr-

chr omat ogr ap o gi ve
e e T
( DVBO- d8h0 810 ua;hngm ang_i (H; mLgof metloylammel—m a Sohht (rﬁxturf dzdgmsﬁnglﬁf ‘(OSmL bf H)
7.51-7. 33
VY 2008 2.6 ﬁ;&“" # °f7‘§4191%§bé‘ ‘r’eééf“véféf“ dihz 8 H%ﬁ‘ s 64
(m 5H), 1.48torad ovemght initielefrigstaterr Wﬁp sGlSGntﬁmre(mWIa)at rEtfhweul E:?Iu‘:_eo?toanl I

2R) - 2- or u
i( nog - 3?mc;g?10- - iogﬁéggg%ﬁéw a%%nrg% t'&'g% %B‘r{%q pa??r#??otﬁ“?et hyl | -
oxopropyl }s uccframuqdmm;anl povder mmypl)a@frttha§pmﬁmﬂdJytm CThegprdduct was

15  thenisolated as the trifluoroacetate salt. Analysis for CssHaNsOsCIFS + (CzHF30,)3;
caled: C, 43.00, H, 3.88, N, 10.03, Cl, 8.17; found: C, 42.23, H, 4.17, N, 10.03, Cl,

3.23.
Example 9
N-{4-[4-( Benzyloxv)-3-chloroaniliho|-3-cyano-7-ethoy-6-guinolinyl }-3.4-
20 bis(dimethylamino)butanamide

A solution of (E)—N-{4-[4-(benzyloxy)-s-chloroanilino]-3-cyano-7-ethoxy-6-quino|inyl}-
4~(dimethylamino)-2-butenamide (400 mg, 0.719 mmol) and 1.5 mL of 2N
dimethyiamine 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. Afier
the solvent was removed, the residue was purified by preparatory TLC (developed in
ethyl acetate:methanol:triethylamine = 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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A mxture of 0.50 g (1.07 nmmol) of 4-dinethylam no-but-2-enoic acid
[4-(3-chloro-4- fluoro-phenyl am no) - 3-cyano- 7- et hoxy- qui nol i n- 65 %léﬂfﬁ&ﬁ
0.328 g (1.07 nmol) of 10 glutathione, and 0.2 nL of trlethyla%
solvent m xture consisting of 10 nL of nmethanol, 4 nL of water, and 4 nL of
tetrahydrofuran was stirred for 7 h and then st or ed overnight in the
refrigerator. The solvents were renove at reduced pressure at 302C.
Et hanol was added and renoved three %&gﬁ@eg&ging 0.81 g of the title
conmpound as a tan powder. A sanple o g S purlfled by HPLC The
product was 15 t ppfa-j4 Bokyd thoxy-8 i
C34H40NB08CI FS + C2HF302)3 a d qa m§ 88 N, 10. 03 a, 3.17;
found: C, 42.23, H 4.17, N, 1 le 9

N-{4-f4- (Bewydlmwn)ofN-mnn4qseazy|¢xymatehaamm|m] @amyemexgafmmdlml-ws 4 20

bls(dlnethvlanln but a tio

(E) - N-{ 45] 4.} %@Hf’iﬂ%@‘j‘g{?p”gqﬂaﬁ}'%%oﬁ '5%%%\98 apd 3B Ny i nol i nyl ) -
4- (di met hyl étiimalﬁirlailnﬂwheﬁlﬂmvdshéét@@ ah®p °©1r7ageaied)tu)3eeim201h®rad_Afbér thel

di et hyl am ne_ i n THE was

t ed C | . h
Mter the " vereile sevets et Rasr v, i sl AP TR wtE R o2 (DU L
with 1.5 ml dgneth aﬁﬁnéjmﬂmm)ahdmieafbdiaga’ﬁ-ﬁ 360 lacssated talgmfon 28thoB6. @ften a

e W i) o e e IRABS e Sobd
acet at e:yget hang hobthterhbitkaadiitActhyidink =101 ol ) Yo gibid 2860mgrof @ eltdvesdiidt(Yield:

conpound as yel | ow solj.d 09 np 102-104 C, Ms (ES) 601.3
(M+1). 30 4060245"19@\022%%@@%%% KRe1).

N- (4-i 4- (Benzyl oxy) - 3-chl oroani I i nol - 3- cyano- 7et hoxy- 6-gui nolinyil-3.4

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

N-{4-[ 4- (Benzyl oxy) - 3-chl oroani | i no] - 3- cyano- 7et hoxy-6-qui nolinyl)-3,4- 5
bi s(di met hyl am no) but anam de (400 ng, 0.719 mmol) and 1.5 nlL of 2N

di met hylamne in THE was heated at 36 Cin a seal ed tube for 20 hours.
After the volatile solvents were stripped off, the residue was treated
with 1.5 nL of 2N
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. dlnethylanlne in THF, and heated again at 36 Cin a seal ed tube for 20
hours. After the soI vent was removed, the residue was purified fbMAY
preparatory TLC (devel oped in 10 ethyl acet at e: net hanol : tri et hyl am ne
=10:1:1) to yield 260 ng of a yellow solid (yield: 60%, np 102-104 C, M5
(ES) 601.3 (M+1l). 41 2 5 MAY 2006 CLAIMS: 1. A conpound of Fornula (1)
represented by the structure: 51 wherein: Zis -NH 10 X is aryl which
may optionaghl Apae nono- or di-substituted with a substituent selected from
the group consisting of halogen, alkyl of 1 to 6 carbon atons, al kenyl of 2
to 6 carbon atons, alkynyl of 2 to 6 carbon atons, azido, hydroxyal kyl of 1
L S oCRrbon at ObomBELAIGH Mty ia enLuEkby by tle Fu Bfyd, carbon at oms,
alkanoyloxynethyl T 2 to 7 carbon atons oxy of 1 to 6 carbon atons, 15
al kylthio of 1 to 6 carbon atons (al kyl C, -C6)S-, hydroxy, trlfluoronethyl,
cyano, Jnitro, carboxy, carboal koxy of 2 to 7 carbon atons, carboal kyl of 2
to 7 carbon atons, benzoyl, amno, alkylamno of 1 to 6 carbon at ons,
dialkylamno of 2 to 12 carbon atons, al kaffdyd)a’i no of 1 to 6 carbon
atons, al kenoylam no of 3 to 8 carbqgp atg al kynoylam no of 3 to 8
carbon atons, carboxyal kyl of 2 to 720 carbon atons, carboal koxyal kyl of 3
to 8 carbon atons, am noal kyl ofG carhQn g=is, N-al kyl am noal kyl of 2
to 9 carbon atons, N, N-dial kyl am na 3 to 10 carbon atons,
N—alkylanlnoalkoxy of 2 to 9 carbop ols, N, N- di al kyl am noal koxy of 3 to
10 carbon atoms, nercapto, and €@nzoyfamNo; or Xis the radical i E, T, L
25 Eis aryl optionally mono- di-, orgfri-substituted with a substituent
selected fromthe group consisting of halogen, alkyl of 1 to 6 carbon
atons, alkenyl of 2 to 6 carbon atons, alkynyl of 2 to 6 carbon atons,

azi do, hydroxyal kyl of 1 to 6 «carbon atons, hal onethyl, al koxymethyl of 2

to 7 carbon atons,
wherein:

Zis -NH;
10  Xis aryl which may optionally be mono- or di-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,

15 alkylthio of 1 to 6 carbon atoms (alkylC,-Cs)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, carboxyalkyl of 2to 7

20 carbon atoms, carboalkoxyalkyl of 3 to 8 carbon atoms, aminoalky! of 1-5
carbon atoms, N-alkylaminoalkyl of 2 to 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

X is the radical /E\T/L ;

25  E is 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 carbon atoms,
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4
. 22‘ 1 t2) 5 MAY 2006 al kanoyl oxynethyl of 2 to 7 carbon atons, al koxy of 1 to
carbon atons, alkylthio of 1 to 6 carbon atons (al kylC, -C6 Y2GEO XY,
trifluoronethyl, cyano, nitro, carboxy, carboal koxy of 2 to ?%cyrAEon
atons, carboal kyl of 2 to 7 carbon atoms, benzoyl, amino, alkylamno of 1
to 6 carbon atons, dialkylamno of 2 to 5 12 carbon atons, al kanoyl am no of
1 to 6 carbon atons, al kenoylamno of 3 to 8 carbon atons, al kynoyl am no

of 3 to 8 car bo{}m%}-@@ﬁ y(gﬁ%ﬁ)? g% k¥hrdh a?orﬁ? a?koxi%r l'P@c%%t%%ﬁ’atoms

car boal koxyal ky atons, - car bon at ons,
N-al kyl ani noal kyallkyblhlozfﬂéogceebmahoras mﬂwlcﬂxcd\xsd.haﬂn@yv atﬁilmamﬁw CYAN03 to 10

carbon atons, N i}y&%%,@g&?%h% gt)fgt& P bR LRI, %E%I’kyl%frﬂté@ carbon

di al kyl am noal k& on atons, nercapto, benzoyl am no; T
is substituted atorms denzey paminasaikylamipy oRiHtabEarRon aiqnom%"ﬁwammsptmq m,

CNR(CH2)Lm D) MNR
-; 15 L 5| s a 5- Q'i'?c)agﬁon érrgqg)ﬂk\%otygrmo'%é W?o{?caraﬁ%?{gﬂ?gmﬁg?yéarrggg o éﬁ-lnzg
contains 1 to 38 d¢asben @@mnﬁ'kywﬁp@ﬁ@éé to/8 §@p@%?&ﬂ’% caipexyaliy! 0%1#?

wherein the het g{ RSt eéo?'nﬁ' é}ﬂb@}’oxgﬁkﬁl%ﬁ‘ BQ@Q'cb%oﬂ%ﬁs Q‘fmuﬂbal@ﬂ@fsﬂst uted with

a substituent s roup consi sti ng 0XO0, t hj o,
alkyl of 1to 6 qashqmioras()hdsalkﬂam@nglkyl ahR to 9tcer®n@é9rn§rN a{g@ﬁkyla@!ﬂ@ew'| of 2

to 6 carbon atOfﬁetaég%;arbdpyagér%wbmgﬂ gmoaikox?gfm @cs.%h%naém

hal onet hyl , al kox on atons, al kanoyl oxynet of 2 to
7 carbol® at ons, cualhdamln@ﬁlkgxx@%toc&mpfh@t@'ﬁ‘ﬁ mel;gangq, @Pl‘%{ée'&ﬁoy@“”t”ﬂp 6 car bon
atons (al kylC, -C6)S-, hydroxy, trifluoronmethyl, cyano, nitro, carboxy,

car boal koxy of 2 to 7 carbon atons, carboal kyl of 2 to 7 carbon atons,
phenoxy, ph'%ﬁ)ﬁlubsttt%fﬁd@ﬁ@@t@”ems) benzoyl, benzyl, amino, 25

al kyl am no of )’Lmq rT?ar l@g{@,.g)t orrgfcﬁg a.Ikm:h@mzp C{f:H% to 12 carbon atons,

phenyl am no, enzy kKanoyl am no of carbon at ons,
al kenoyl ami no-(EHz23NH-, S(Q'dz)b@nva S'aPkyk@W)aWno of 3 to 8 carbon atons,

a?gggxy gﬁy"nﬁgi?ﬁ %Zmﬁ@&%&%&@?ﬁnnﬁﬁ&@%é‘lﬁ%@}agﬂ Flﬂ%gcln@c?/ﬁh@ C1n§io Qa{ 203

car bon at ons, heteroatoms independently selected t’rom N, O, and S; wherein the heteroaryl
ring may be optionally mono- or di-substituted with a substituent selected 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, hydroxyalky! of 1

20 to 6 carbon atoms, halomethy!, 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,-Ce)S-, hydroxy, trifluoromethyl, cyano,
nitro, carboxy, carboalkoxy of 2 to 7 carbon atoms, carboalky! of 2 to 7 carbon
atoms, phenoxy, phenyl, thiophenoxy (CsHsS-), benzoyl, benzyl, amino,

25 alkylamino of 1 to 6 carbon atoms, dialkylamino of 2 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, carboalkoxyalky! of 3 to 8 carbon atoms,
aminoalkyl of 1 to 5 carbon atoms, N-alkylaminoaikyl of 2 to 9 carbon atoms,

30 N,N-dialkylaminoalky! 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;

43



Ed
. 30" N, N-di al kyl am noal kyl of 3 to 10 carbon atons, N-al kyl am noal koxy of 2
to 9 carbon atons, N, N-dialkylam noal koxy of 3 to 10 carbon ap@rgaY 2006
nmercapt o, and benzoylam no; 43 2 5 MAY 2006 G and (4 are each hydrogen;
& and G3 are each, independently, hydrogen, halogen, alkyl of 1to 6
carbon atons, alkenyl of 2 to 6 carbon atonms, alkynyl of 2 to 6 carbon
atons, al kenyloxy of 2 to 6 carbon atons, al kynyloxy of 2 to 6 carbon

atons, hydr xumatdydre cheh RyEbEH; szﬂnhm%fé @é&h Qide%eﬁ@erﬁlycwc!? n2hQ

al kenoyl oxy of 3 to 8 carbon atons, g oXy of 3 t0 8 ca oh at
al kanoy!l oxymet hy[alikyfof! tod carees %f@mSaalbmvl ob2 teeth ogrbom proe g plkyoy 04211@69

carbon atoms, aLigag Y TGNoxPb 219 O, 3e6RERMR arky@%yasﬂa%wr% 6°f 2

to 7 carbon atons, al kox on a
carbon atons (al RiENS, hYQIGPrEnetth. h?lpmtf]dhlaihphomxyloftzdo® e droatomisps,

al kyl sul ghonyl_obidnbfiod) S BYalPAGHE, aRIeY syl SRORLIRRdL 0 © carbon

at ons, al kenyl sul f onam carb yl suI 4ni do of 2
to 6 carbon at omdkapguiexymethyl of 2 {9 Tieabapatemms, atklenOWwarm't’MI lob% y9 O carboD,

nitro, carboxy, ‘éﬁ{n@&k‘?ﬁéf%o@?ne?hﬁl 9f Z to §@ér138? (ag}n%”él o?%&ﬂg c#&lto 9fc|g?botno !

carbon atons, phenoxy, %/ henox
hydr oxyami no, al E&E’@ﬁaﬁikﬁéy of 1t Q @arh%atomna&vlmof 1lBJ @bmbaatqvm @fkylCt 0 6

carbon atons, di g, |a’4ﬁl§lﬂpl’%yl%f‘i@oé%ar%@ﬁtéﬁi?n@%ﬁqﬁulgwgr}ﬂlowltgg BAERY! -

N, N- di al kyl car barm I N-al kenyl am no o car bon atons,
N, N- di al'keny! ani ﬂf?”?:ﬁ a%‘y'lSB'fQLr@”?i@Q Bfohthﬁ earhon pleasy AlkenyisyIfonamitoydf Atd Bo,

r-zzr\lg6 (2 ( Rgg)z?qg éaé’(boRJg)Etgng Bﬁ&y%}l@ulfﬂhamc{o@f'i%%)éé cg%%ﬁg @a‘r&&y(C(RG) 2) k- Y-
(HeC'E ()C()Rg) 2) g- w%f@&ﬁ@;%ﬂgw\“ﬂ orpinetiogs ¢yatmnites, cabpxyGEatoaBdxpef dtsth G2 and

G3 are RZNH Y t&rbdn Atordd, @BRoohRIl & 3lto T&afSdntilorht WBRehBRy, PhAHA, HiRBRbRAY NI Of
(Ce-HsS-), benzyl, amino, hydroxyamino, alkoxyamino of 1 to 4 carbon atoms,

15 alkylamino of 1 to 6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, N-
alkylcarbamoyl, N,N-dialkylcarbamoyl, N-alkyl-N-alkenylamino of 4 to 12 carbon
atoms, N,N-dialkenylamino of 6 to 12 carbon atoms, phenylamino,
benzylamino, R;NH,

(C(Re)2)p
R?'(C(RG)Z)p—N< /N‘(C(Re)z)k-Y' . RgRg-CH-M—(C(Rg)2)k-Y-
(C(Re)2)p
20
R7-(C(Re)2)g-Y- . R7-(C(Re)2)p-M~(C(Re)2)-Y- . or Het-(C(Re)2)g"W-(C(Rg)2)-Y- .
provided that either G2 or G3 or both G2 and G3 are R,NH:;
Y is a divalent radical selected from the group conéisting of

Rs
—S— , —(CHy),— . —0— ,and —N—

25 R7is -NRgRg, -ORg, -J, -N(Rg)3 "Q’ or -NRg(ORg) ;
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,
30 pyrrolidine, aziridine, pyridine, imidazole, 1,2,3-triazole, 1,2, 4-triazole, thiazole,
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. R -S -(CH2)a- , -0- , and -N 25 R7 is -NR6R6, -OR6, -J, -N(R6)3 %’
-NR6(OR6) ; Mis >NR6, -0-, >N (C(R6)2)pNR6R6, or >N-(C(R6)2)p2

>NR6, -0- or is a bond, Het is a het erocyclic radical selected from t he
group consi sting of norpholine, thionorpholine, thionorpholine S oxide,
t hi onor phol i ne S, S-di oxi de, piperidine, 30 pyrrolidine, aziridine,
pyridine, imdazole, 1,2,3-triazole, 1,2,4-triazole, thiazole, 44 2 5 NAY

2006 thiazolidi nﬁazbﬁ‘&u’i@%@t}é‘z’oleo'p?)%Fa%?denﬁJrarf lﬂﬁlaﬁheﬁeh{e?r@h?di}@thlophene
t et r ahydr ot hi ophene, tetrah ran, di oxane, 1, 3-di oxol ane

t et r ahydr opyr an, teHﬁED’dr?fwaZQHZQ')? 3-dioypiane, tetEanVEEOPYEAT 8RdI | y nono- or
di -substituted on carbon with R6, hydroxy, -N(R6)2, -0OR6, -(C(R6)2)sOR6 or
-(C(R6) 2) 5N(R6) 2; optionally m)no substituted on nitrogen with R6; and

optionally nono or di -substl @ saturated carbon with divalent
radicals 10 -0- or -O(C(R6) /’/:E{:h R6 is the sane or different
of 1t

sel ected from hydrogen, al kyl 6 carbon atons, alkenyl of 2 to 6
carbon atons, alkynyl of 2 to on atoms, cycloal kyl of 3 to 7 carbon
atons, carboal kyl of 2 to 7 carb n at ons, carboxyalkyl 2 to 7 carbon
atons, phenyl, or phenyl optlona y substlputed wi th one or nore hal ogen,
15 al koxy of 1 to 6 carbon atons trifluoronethyl, amno, alkylamno of 1
to 3 carbon atons, dialkylamno of 2 to 6 carbon atons, nitro, cyano,

azi do, %alonethyl, al koxynethyl of 2 to 7 carbon atons, al kanoyl oxynet hyl

o ok " o2 0o M AN o8k of o SRR oAb B g S Beny1 .
t hi ophenoxy 20 ($§RDS- DRstl@%'%\)(ﬁ SOR%Q#HG R%F?Qb‘dﬁaﬁl tObenzyl am no,

al kanoyl am no of 1 to 6 carbon atoms, or a 6 carbon atons;
provi ded that t hept@hklynypbnesubstituted on mtrogen W|th Rg; and

optionally mono or di-substituted on a saturated carbon with divalent radicals
10 -0O- or -O(C(Rg)2)s0-;
each Rg is the same or different selected from 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 2 to 7 carbon atoms, carboxyalky! 2 to 7 carbon
atoms, phenyl, or phenyl optionally substituted with one or more halogen,

15 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 (alkylC4-Cg)S-, hydroxy,
carboxyl, carboalkoxy of 2 to 7 carbon atoms, phenoxy, phenyl, thiophenoxy

20 (CsHsS-), 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;

R2, is selected from the group consisting of

25
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. alkynyl nmoiety is bound to a nitrogen or oxygen atomthrough a saturated
carbon atom R2, is selected fromthe group consisting of 25 R3

2006 each R3 is the sanme or different selected from hydrogen, ?ky%?

6 carbon atoms, carboxy, carboal koxy of 1 to 6 carbon atons, phenyl,

carboal kyl of 2 to 7 carbon atons, 5 (C(R6)2)p R7-(C(R6)2)p M

N-(C(R6)2)r (C(R6)2)p R7-(C(R6)2)s- | R7-(C(R6)2)p-M(C(R6)2)r

RBRI9-CH M (C(R6)2)r , or Het-(C(R6)2)g-W(C(R6)2)r- ; R4 is -NR6R6, -OR6,

-SR6, R7-(C(R6)2)p-S- , R7-(C(R6)2)p N(R6) RBRI-CH N(R6) 10 Het-(C(R6)2)q

(R6) . RBRBaGHRS s thesanci RS}l pel. 5IeCEeHBY fiprogem, sy e) D CAmanelousko) 2)p

 R7-((R6) 2c)aﬂaoxy, c§§boalkoxy of 1 'f'e% cgr%g%akonls. p%nﬁ,%a@gﬂﬁo{\b to -; gérgg')' 2Ju N

atoms,
y (C(RG)Z)p
R7'(C(R6)2)p_N\ /N‘(C(Rs)z)r-
s (C(Re)2)p
R7—(C(Rg)a)s- R7.(C(Rg)2)p-M—(C(Rg)2)-

RgRg-CH-M—(C(Rg)2)- , or Het-(C(Rg)2)q-W-(C(Re)2)r-

R4 is -NRgRg, -ORg -SRg

R7.(C(Re)2)p-S-  + R7(C(Re)2)pN(Re)-  R7.(C(Rg)2)p-O-
RgRg-CH-N(Rg)- + RgRg-CH-S- ' RgRg-CH-O-
Het-(C(Rg)2)g"N(Rg)-  'Het-(C(Re)2)gS-  + Het-(C(Rg)2)q-O-

(OH),
(C(Re)2)p (C(Re)2)p
/ \ / \
R7'(C(R6)2)p—‘N\ N— 0\ /N— - (C(Re)2ly N—
(C(Re)2)p (C(Rg)2)p

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,
15 Rgand Ry are each, independently, -(C(Rg)2)[NRsRs, or —(C(Rs)2); ORs;
J is independently hydrogen, chlorine, fluorine, or bromine;
ais an integer of 0-1,
g is an integer of 1-6;
k is an integer of 0-4;
20 nisQ;
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.~ ((R6)2)p cysteine, or a peptide conprised of 2 toll) native am no acid
residues containing at |east one unoxidized cysteine residue whgSeMAY 2005 <
bound to the rest of the nolecule through the sul fur atom of one or nore
of the cysteine residues; 15 R6 and RO are each, independently,
-(C(R6)2)rNR6R6, or -(C(R6)2)r OR6; J is independently hydrogen, chlorine,
fluorine, or br](c)n‘i ne; ais an integer of 0-1; g is an integer of 1-6; Kk
is an intege L 0-4: .20 nis 0; 46 2 5 MAY 2006 mis an integer of O0-3;
pis an !n?neg%ea?‘ 'Bﬁ%g [%;@Q,q is an integer of 0-4; r is an int eger of 1-4; 5
s is an intdgenirdégerob2-4; is an integer of 2-6; Q' is a counterion selected

fromsalts f A . ganic and inorganic acids; provided that: a. when
. r ~4; y . .
R6 is al ker%l'g g‘ﬁrﬂ%é%% carbon atons or alkynyl of 2 to 7 carbon 10 atons,

such al kenylis @r intddeyaf/1-4ii ety is bound to a nitrogen or oxygen atom

t hrough .a %%Hﬁﬁ]ﬁz%%" gon atom b. when Y is -NR6- and R7 is -NR6R6
5 - 1
-N(R6)3"+Q or - &Z), then g is an integer of 2 to 6; ¢c. when Mis -0-

and R7 is udRentimegerpfebian integer of 1 to 4; 15 d. when Y is -NR6- then
kK is an '“tqgseé c&‘]nt%ri&no dlectéd fr%%'altéffdrﬁed@rom?d}ga%adeolr;j@mcDacidd?en k is an
i nteger of to 4, T. en Wis not a bond with Het bonded through a

nitrogen atroedidasthaly is an integer of 2 to 4 and when Wis a bond with Het

bonded through g nit ngQgRRg is alkenyl of 2 to 7 carbon atoms or alkynyl of 2 to 7 carbon

10 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),
then g is an integer of 2 to 6;
C. when M is -O- and R7 is “ORg then p is an integer of 1 to 4;

15 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 nitrogen
atom and Y is ~O- or -NRg- then k is an integer of 2 to 4;

20  or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1 wherein X is —E-T-L.
3. A compound according to claim 2 wherein T is O(CHgz)n- wherein mis 0 or 1.

25
4. A compound according to any one of claims 1 to 3 wherein L is a heteroaryl ring
selected from pyridine, pyrimidine, imidazole, thiazole, thiazolidine, pyrrole, furan,
thiophene, oxazole and 1,2,4-triazole.

30 & A compound according to claim 1 wherein X is optionally substituted aryl.

6. A compound according to any one of claims 1 to 5 wherein optionally

substituted aryl is optionally substituted phenyl.
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. atomand Y is -0- or -NR6- then k is an integer of 2 to 4; 20 or
pharmaceutical |y acceptable salt thereof. 2. A conpound accor di n&aﬁ HAY | 266m
1 wherein X is -E-T-L. 25 3. A conpound according to claim2 wherein T is
Q(CH2) m wherein mis 0 or 1. 4. A conpound according to any one of claims 1
to 3 wherein L is a heteroaryl ring selected frompyridine, pyrimdine,

i m dazol e, thiazole, thiazolidine, pyrrole, furan, thiophene, oxazole and

1,2,4-triazol e. fo\s(?; aﬁd%@?ﬂ@@'@%%ﬁ?@ﬁgbf@alﬁﬁ 1Ct|065 WhérelWuptighay X i s

optionally subs ound according to any one of clains 1
to 5 wher eisnbsiiteendishisiae ss'ebtgdufrtom l@ajogﬁf'yandi rhegpk i onal |y substituted phenyl .
47 2 5 MAY 2006 7. A conpound according to any one of clains 1 to 6 V\/nerei n
optional substituent(s) is/are selected from hal oge

conpound acﬁcor difneprarpusdacaerdingrie claim 7inereip thepriio §lﬁ&g’ﬁ'tf’g'étz?)6¥§"el slare 5
sel ect ed f rQO-(l!fRYm gﬁowam&%L 9. A conpound according to any one of

cl ai ms t08v\/nere|n R4 1s or a peptide of 2 tol0 native amno acid
resi dues containing at |east one unoxidized cysteine residue wherein R4 is

bound to the rey cc%p&d?\% é&br@ﬁ%‘ t8 ahipoRE Bhclbinfs B1d § wheleth R} iSINRR,0ne or nore
of the cysteine residues. nmpound accaor di n ong.of clains 1

to 9 wher eipeptideof 10 Hativg @Btr@cﬁc'q‘ﬁeé'ﬁf‘?ﬁ/ﬁ‘?%ﬂﬁ'ﬁg gﬁ?ﬁﬁg unExidized car bon
atoms, R7- &%ﬁ%%éa&@%@ﬂ% R/ isibouNR&RBe 288l origle éleRHe Braudh helsBMIr) r 15

11. A compou according to any one of clainms 1 to 10 wherein each R6 is
sel ecteld  fatemohgor @b@ﬁrea?fdh%tf:m'”%fesid“leé 6 carbon atoms. 12. The conpound
according to claiml1, which is: 20

hoxy- 6. qUitnol i/§ePEINAAGSPIITE RAHTa A HBIS B4 BHBIR LAy s seietiad” "~ @
phar maceut it hydrag&e RikgPoer &8 Earbémtor@f R;-(C(Re)2)s wherein Ry is NRsRg and Het-
(C(Re)2)g"W-(C(Re)2)r- -
15
1. A compound according to any one of claims 1 to 10 wherein each Rs is selected

from hydrogen and alkyl of 1 to 6 carbon atoms.

12. The compound according to claim 1, which is:
20 N-(4-{3-ch|oro-4-[(4-pheny|-1,3-thiazol-2-yl)su|fanyl]ani|ino}-3-cyano-7-methoxy-6-
quinolinyl)-3, 4-bis(dimethylamino)-2-butanamide or a pharmaceutically acceptable salt

thereof.

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

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

15.  The compound according to claim 1, which is:
N-{4-[4-(benzy|oxy)-3-chIoroanilino]-3-cyano-7-ethoxy-6-quino|inyl}-3,6-
bis(dimethylamino)hexanamide or a pharmaceutically acceptable salt thereof.

35
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13. The compound according to claim1, which is: 25

N-[4- (3-chl oro-4-fl uoro-phenyl am no) - 3- cyano- 7- met hoxy- qui nol i n- @-5/ IMAY 2008 b
i s-(3- hydroxy-pyrrolidin-1-yl)-butyram de or a pharmaceutically acceptable
salt thereof. 14. The conpound according to claim1, which is:

N-[4-(3-chl oro-4-fluoroanilino)-3-cyano-7-ethoxy-6-quinolinyl]-3 30

(di met hyl am no) but anam de or a phar rraceuti cal | y accept abl e salt thereof.

15 The Coqeoun(;fhg%gg{pghﬁ@aé&r& im YWrfdh i&S
N-{4-[ 4- (benzyl oxy) oroani | Tno -3 cyano- 7- et hoxy- ui nol i nyl }-3, 6-

bi s(di met hi- éaﬁﬁ4r(b¢mayimmhaacb@rmll@ob vméﬁthowﬁr%'r&)éeﬂbgéw@ sal t thereof.
3548 2 5 Uodhodfnat L
N-{4-[4-(b chlo roanl |no 3-cyano- 7- et hoxy- 6- qui nol i nyl } -3, 4-di (
1- pyrrolidinyl)butanam de or a pharnaceuti cal I y acceptable salt thereof. 5

17. The COTWOU”G{' g%%ﬂ{g@b@@aE&r&hé't%@lm Wién

(2R) - 2- am no- 5- t
EARSG A Gk R TR A
OXOPVOPY' }%g rlﬁf“?léltﬁd}‘?@c‘{wﬂmol%y%ﬂb yJ[(hﬁ«ﬁ@tﬁlﬂémﬁopﬁétaﬂpBanm c acid or a

phar maceut i acceptabl e salt ereo Th

claim 1, mxgwo%gl}sulfanyl)methyl] 2- oxoethyl}amlno) -5- oxopentanou% a%d’rg)ound according to
N-{4-[4-(b %k@&g@glsbhﬂ@eé} cyano- 7- et hoxy- 6- qui nol i nyl }- 3, 4-

bi s(di meth am no nam de or a pharnaceutically acceptable salt thereof.

19. Usellof a corrpound of Formula (1) as clainmed in any one of clains 1 to

18 or a phgf ”acﬁfétdoﬁ?dduﬁd%é‘&%?% Blam@h twhiBerseof in the preparation of a
medi canent for treatin i nhi b gthe rovvth of , g_ dlcatlng
”1

neopl asms iNr{4xl4ntbenaioxydd-chigianiiine]l-Zeyaner i PY-Geauin jerein the
neopl asm i So@(&'nfé’?ﬁﬁﬂﬂﬁﬁbmérﬁﬁﬂﬁ S pharRiasE SticaMPacteplibRasdlt thkdedney, bl adder ,

nmout h, |arynx, esophagus, stomach, colon, ovary and lung. 21. Use of a
corrpound of Formula (1) as cl ai med in any one of claims 1 to 18 or a

19. Use of a compound of Formula (1) as claimed in any one of claims 1to 18 or a
pharmaceutically acceptable salt thereof in the preparation of a medicament for
treating, inhibiting the growth of, or eradicating neoplasms in a mammal.

20. The use according to claim 19 wherein the neoplasm is selected from the group
consisting of breast, kidney, bladder, mouth, larynx, esophagus, stomach, colon, ovary

and lung.

21. Use of a compound of Formula (I) as claimed in any one of claims 1to 18 or a
pharmaceutically acceptable salt thereof in the preparation of a medicament for
treating, inhibiting the progression of, or eradicating polycystic kidney disease in a

mammal.

22. Use of a compound of Formula (1) as claimed in any one of claims 1to 18 or a
pharmaceutically acceptable salt thereof in the preparation of a medicament for
treating, inhibiting, or eradicating colonic polyps in a mammal.

15 23 A pharmaceutical composition which comprises a compound of Formula (1) as
claimed in any one of claims 1 to 18 or a pharmaceutically acceptable salt thereof in
association with one or more pharmaceutically acceptable carriers.
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. pharmaceutically acceptable salt thereof in the preparation of i
for treating, inhibiting the progression of, orpergdi cating po?;ﬁgg& §®§ent
ki dney disease in a mamual. 22. Use of a conpound of Fornula (1) as
claimed in any one of claims 1 to 18 or a pharnaceutically acceptable salt
thereof in the preparation of a nedicanent for treating, inhibiting, or
%?ghcatl ng colonic polyps in a mammal . 15 23. A pharmaceutical conposition
conpri,ses ,a _co I () ; : i i fis )l ai ns
o 18 or 24 pnA R H e PorenBig dip 2! i1 <Thipolfa 8nierde (e M L
§2ﬁp 8; _ {r_or ¢4-phiBemayloxy)i 2ahibpaaiina i aisne-Tcetheryed-guingnyl-S4vAY 2006 24. A
ition. s g g LG B mula (1) |
a4 (BT B et B e Ty 3 4
gl Z(Sdl ZEt hyl am n]?) but anam de or a pharnaceutically acceptable salt thereof.
. pr agess ; f ' ' in an
one of °cl %ﬁhs f ?ﬂgc‘g{?%ﬁp%ﬁgg@%r@?@ggﬁq@nﬂ f%rlfrﬂiiéggi ?’sﬁllﬁ%nﬁﬂ ﬁg?hg?ﬁ?gfacti ggya
conpound ofcldims rib 48 Which qoomrisas XnRoBthefdlowiidy G Z R3 0 10 wherein, R3
Gl.4, X and Z are as defined in claim1l, wth a conpound of formla R4-H
(I1r1) 15 20 C=N wherein R4 is as defined in claiml1, to give a
cor r espondi ngax gepdingd esmpasinchefl termpla: (1) or

(CH)n-X

10 G2 or G3 G4 (”)
wherein, Rs, G4, X and Z are as defined in claim 1,
with a compound of formula
Rs-H (M)
15
wherein R, is as defined in claim 1, to give a corresponding compound of formula (1),
or
b) reacting a compound of formula (V)
20

(IV)

50



. b) reactlng a conmpound of formula (I1V) 50 2 5 MAY 2006 whereln %
Gl4, X and Z are as defined in claiml1l and J' is d, Br or SZ[%%Y

colrrpo;mg ?f fo”]mla (V): S,BO-H (V) 5 wherein wherein RIOis :51 radi cal

sel ecte romthe group: R9-CH- N(R6) - 17-(C(R6)2)p N(R6)- Het-(C(R6)2)g-N
(R6)- (R6)2N-* (C(R6)2)p (C(RE)2)p N, O N, or (C(R6)2)u R7-(C(R6)2)p-N/
I ((R6)2)p (C(R6)2)p V\/nereln a, R6, R/, Ra, R9, p, u, and q are as defined

inclaiml V, c8
R10- (C( R6) %hgpelg% 5 % sEé?uﬂBéPWauﬁP L )MF’ gélf:%r?)}léllgthcaorrpound

of formul ac@MIp)JundLéffOrml@aZ(‘RB) 2)s (CHZ)n X H Gl Z C=N 51
Rie-H (V)

wherein wherein Ry, is a radical selected from the group:

RgRg-CH-N(Rg)-  B7:(C(Re)2)p"N(Rg)-  Het-(C(Rg)2)q"N(Re)- . (Rg)2N-:
(OH),
(C(Re)2)p (C(Re)2)p
/ \ / \
R7-(C(R6)2)p"‘N\ N— ., Q /N— . or (C(Rg)2)y N—

/ \
CRe)2)s (CRe)s \__/

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

(la)

or
c) reacting a compound of formula (VI):

15

(V)
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2’5 MAY 2006 wher ein s, R3, R6, GL_ 4, X and Z are as defined in claim1l and
J'is d, Bror I, with a conpound of formula (V): R10-H (V) ¥ g R1O
is as defined above, to give a correspondi ng conpound of fornula (Ib):

Rlo- (C(R6)2)s (CH2)n-X G Z Rio--- NH\ | C=N O or 1o d) converting a basic
conpound of forrmula (I) to a pharnmaceutically acceptable salt thereof. 52

wherein s, Rs, Rs, G1.4, X and Z are as defined in claim 1 and J'is Cl, Bror |, with a

compound of formula (V):
Ri-H (V)

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

R10-(C(Re)2)s (CHp),-X
/
NH
O
Gz or G3 (|b)
or
10 d) converting a basic compound of formula (I) to a pharmaceutically acceptable

salt thereof.
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