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Field of the Invention [0001] This invention rel ates
to met hods of making certain substituted
3-cyanoqui nol i ne conpounds as well as the
pharmaceutically acceptable salts thereof. The
conmpounds made by the nethods of the present
invention may inhibit the action of certain growth
factor receptor protein tyrosine kinases (PTK) and
ot her protein kinases thereby inhibiting the abnormal
grow h of certain cell types. The conpounds nade by
the nethods may therefore be useful for the treatnent
of certain diseases that are the result of
deregul ati on of these PTKs and find wutility, for
exanple, in treatnment of cancer in mammls. The
nmet hods herein have been adapted for |arge-scale
synthesis. Rel ated Background Art [00021 Protein
ki nases are a class of enzynes that catalyze the
transfer of a phosphate group from ATP to a tyrosine,
serine, threonine, or histidine residue |ocated on a
protein substrate, many of which play a role in
normal cell growth. Correspondingly, several growh
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[0002] Protein kinases are a class of enzymes that catalyze the transfer of a phosphate group
from ATP to a tyrosine, serine, threonine, or histidine residue located on a protein substrate,

many of which play a role in normal cell growth. Correspondingly, several growth factor
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[0005] U.S. Patent Nos. 6,002,008, 6,288,082, and 6,297,258, to Wissner et al., and

No. 6,384,051 to Frost et al., describe certain substituted 3-cyanoquinolines, methods of
making them and their biological activity. The disclosures of these patents are incorporated by
reference herein in their entirety. More efficient methods of synthesis, particularly for large

scale synthesis, would be highly desirable.

SUMMARY OF THE INVENTION
[0006] The invention is directed to methods of making compounds according to the schemes,

formulas and definitions below. The methods are amenable to large scale manufacture, in some



& NR4 (Ila) wherein Xis a bicyclic aryl or bicyclic
heteroaryl ring systemof 8 to 12 atons where the
whewyatize? het eroaryl ring contains 1 to 4 het ePOHUSIU6/016215
selected fromN, 0, and S wiith the proviso that the
bi cyclic heteroaryl ring does not contain 0-0, S S, or
S-0 bonds and where the bicyclic aryl or bicyclic
I ,
cases GIARBRL b o RBUOE BB RAR Ao A 1ih Pt rodlf more
efficiemtiyethgn dmthegoios bst i ng of hal ogen, oxo, thio, alkyl of

6 carbon atons, alken 0 car bon. at , o
WOO”Q‘P%@FPE&% the gvenionds a&%%%i ffoaaﬁea%ﬂnwgf»tmg Presgoqinolines
compn]ﬂn% thé EHBPrat , hal onet hyl, al koxynet hyl of 2-7

carbon atons, al kanoyl oxynethyl of 2-7 carbon atons,

dbl cowcmpoﬂndoéﬁmﬂﬁﬂt%n@fl P(c?md hio of 1-6 carbon
t
q%?bo%ayxg c@éhP&BérnéﬁggP a%ﬁgﬁnégo ,ngaﬁgoalkyl

of 2-7 carbon atons, , phenyl , thiophenoxy,
benzoyl, benzyl, am no, | al kyl am pe_pf 1-6 carbon
at ons, diaIIcyI am ng t ox¢Z carbon at ons,
phenyl am no, benzyl a
atons, al kenoyl am . 3 /'rbon at ons,
al kynoyl am no of rbon' at ons, carboxyalkyl of
2-7 carbon atoms, carbaal koxyal kyl offg3-8 carbon
atonms, WO 2006/ 127207 PCT/ US2006/ 016215 -4 am noal kyl

in the presence ofaafalytio eHpeivermsiull o fam astsiakafyst &7 prduceedsepsund of

N, N- di al kyl am noal kyl of 3-10 carbon at ons,

fonnm%t(ﬁ?fcylamnoalkoxy of 2-9 carbon atoms, N N
di al I cyl ami noal koxy of 8- 10%4€H2dHon at ons, nercapto,
and benzoyl am no; or X lis cycloglkyl of 3 to 7 carbon
atons, which nmay be~aptiopal Ry-substituted with one or
nor e aIIcyI of 1 to @ pon dtom groups; or Xis a
pyridinyl, pyrimd] pienyl ring, wherein the
pyridinyl, pyrimdinyl, phenyl ring may be
optional ly mono- di-, at tri-substifggped with a
substituent selected fromthe group Consisting of
hahaganX isd Myyclmfaml-os bicychoheteioaryt ring Ekstany pf o 22 gtoms where
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carbon atoms, dialkyl amino of 2 to 12 carbon atoms, phenylamino, benzylamino,
alkanoylamino of 1-6 carbon atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8

carbon atoms, carboxyalkyl of 2-7 carbon atoms, carboalkoxyalkyl of 3-8 carbon atoms,



X is a radical having the formula: ,T. wherein Ais a

pyridinyl, pyrimdinyl, or phenyl ring; wherein the
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optionally nmono- or di- subsgrltut ed with a substituent
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Lis a 5- or 6-nenbered heteroaryl ring where the
heteroaryl ring contains 1 to 3 heteroatons sel ected
wo e@ai1d200, and S, with the proviso that the heCEUSZN§D16215
ring does not contain 0-0, S-S, or S-0 bonds, and
where the heteroaryl ring i's optionally nono- or di-
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of 2-7 carbon atons, alkanoy}oxynethyl of 2-7 carbon

atons, al kylthio of 1-6 carbon atons, hydroxy,

carboxyl, carboal koxy of 2-7 carbon atons, phenoxy,

| .. zyl. . henyl am no,
ﬂnomc@gﬁ&¥n+eésmbgl'(c)lg ch r%l*)lﬂl %ﬁ%&%l#egégréqlggﬁnygpﬁ%e ggiridine,
pyridied, Inyﬂdaacﬁle,ll— ) 3&&5&0@ 182, 9B z0leMHi dvold) ehildoWMine OtetriAle &Jﬁerazine,

I | k moi ety is bound to a nitrogen O
furan, g@&@@ﬁ &?%%h@df%%aweategémm digkinsn 1 3tdinxol®eE, i s

romthe group consisting of acetyl, t-BOC,
teﬁﬂnﬁgggﬁ&ﬁqné RER3EOOR3 ~-- R3R3 /~(\\ R3 Rs R3 R3

VRs REOORSRER3 R3- R3 R3 R3 0 R3 R3
2006/ 127207 PCT/ US2006/ 016215 -8- R O3 OR s
s-qmnrmoowwam Op (C(R5)2
2)u R6-N ::[:R5 Rp (C(R5)2)u O 6 (C(R5)
o WOON

wherein Het is optionally mono- or di-substituted on carbon or nitrogen with Rg,
optionally mono- or di-substituted on carbon with hydroxy, -N(Rg) 2, or
-ORs, optionally mono or di-substituted on carbon with the mono-valent radicals -

(C(R¢) 2)sOR¢ br ~(C(R¢)2) s N(Re) 2, and optionally mono or di-substituted on a saturated
carbon with divalent radicals -O- or -O(C(R¢) 2) sO-;

Re is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6
carbon atoms, cycloalkyl of 1-6 carbon atoms, carboalkyl of 2-7 carbon atoms, carboxyalkyl of
2-7 carbon atoms, phenyl, or phenyl optionally substituted with one or more halo gen, alkoxy of
1-6 carbon atoms, trifluoromethyl, amino, alkylamino of 1-3 carbon atoms, dialkylamino of 2-6
carbon atoms, nitro, cyano, azido, halomethyl, alkoxymethyl of 2-7 carbon atoms,
alkanoyloxymethyl of 2-7 carbon atoms, alkylthio of 1-6 carbon atoms, hydroxy, carboxyl,
carboalkoxy of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzoyl, benzyl,
phenylamino, benzylamino, alkanoylamino of 1-6 carbon atoms, or alkyl of 1-6 carbon atoms;
with the proviso that the alkenyl or alkynyl moiety is bound to a nitro gen or oxygen atom
through a saturated carbon atom;

R is selected from the group consisting of acetyl, +-BOC, CBZ,

e B R MY
%

e

£



ON<(C5)2)] NR5 SOO (C(R5)2)u RS R6 R5 5 R5

J-(H2O)s (CH2)s-J 0 QCHR2 /O J-(HROS J-(CH2)2 RS R5
W@2006a272R6 CH2 RS CH2 ~-~ QQ2C CH2 Q R5 R 5 (EI/0S®0€016215

aRb RBa RECHZRSCH2 . Q2 H RS RS CRQR3 is

i ndependent |y hydrogen, al kyl of 1-6 carbon atons,

am noal kyl of 1-6 carbon atons, cycl oam noal kyl of

4-12 carbon atons, carboxy, carboal koxy of 1-6 carbon

atoms, phenyl, carboal kyl of 2-7 carbon atons,

(Q(Rs)2)p R7-(( )®C)|O-N R6)2)r- (C(R6)2)p

R7-(C(R6) 2).s , R6) rrmM(C(R7) 2)r,

t " CReR6) 2 W R6
v&%’l\%‘tég%o% Fed/arsgooe#rg{lfgzlé 29qu5 |s(C( )

|ndependently hydrogen, al kyl of 126 carbon atons,
car boxy, earboal koxy of 1-6 carbomatons, phenyl,

aar | k of &7 c rbon atoms.). ( )2)p
N R7- Em%é‘c}p N 7T (CH2(R) 2) 1 - )2)p R7-(C(Re)
\ , R6 s- M - -,

EzéR?f) (C( ﬁ or6gélé(tgaf’-§%”q REP 2) g-W (C(R6) 2)
; and R9 are each i ndependently, - (C(R6) 2) rNR6

R6, 0Ir - (C(R6) 2) m@jj(

0

Jj( 0 g On .

N | (CRa [j R o,
(I e ) A
0 , (C(Rs)a)y Rs Rs Rs Rs

> 2 2

Jd—=(HxC)s  (CH2)s—J O\

):3/1 o Q~~/§_<CH2
J—(HxC) — — —
=4 J (CH2)2/_—__—< & ke

2 ? 2

\ \
Rs CH, Rs CH, \
— — QO0,C  CHy
Q R5 R5 Q >:<
0 , 0 . Rs Rs

\ \
Rs CHy Rg CH,

Q0,C Rs Rs C€OQ
> b

R; is independently hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6 carbon
atoms, cycloaminoalkyl of 4-12 carbon atoms, carboxy, carboalkoxy of 1-6 carbon atoms,
phenyl, carboalkyl of 2-7 carbon atoms, 4

(C(Re)a2kp
R;—((Re)2C)p—N N—(C(Rg)2)r—
{C(Rg)2p

2

R7-(C(R¢) 2) s R7-(C(Re) 2) p-M-(C(Ry) 2)i—, RgRo-CH-M~(C(Rs) 2)r—, or Het-(C(Rg) 2) -W-
(CRe) 2



J is independently hydrogen, chlorine, fluorine, or

bromne; Qis alkyl of 1-6 carbon atons or hydrogen;
wW@2®6027207 g=1-6; k=0-4; mis 0-3; - n is O0-1PCT/ps@oé016215

g=0-4; r=1-4; s=1-6; u=0-4 and v=0-4, wherein the

sum of u+v is 2-4. [0008] I'? anot her enbodinent, d is

a protected am ne selected fromthe group consisting

of, .acetam.d i.ncl udi it hout |imtation

© e < G0 SR A Bz SRS ol o agp P g, carboaliony of 16
carborf AdglsUshengl, civbbiIRyIt of 2L MEArBEA @tﬁms{)ht hal i m de,

mal ei m & B&%nd 2,5-dinethyl pyrrole), tert-

but oxyeg 7B W (t-BOC) protected am ne and
R;y—((Re@pyINoxy car bmFHx(REBE)— pr ot ect ed anmine. [0009] In

yet anot¢idpaspect of the invention, the nethods for

repari ng 4-am no-3- cyanoqui nolines according to the

Ro-(CABa) ont-i (@B 98- (€0 s o RsBo-CEEAL(E(Rg) D) onHleoiRE - W-
(Caipf:jornula H2N- (CH2),,-X, and (ii) a 3-cyanoqui noline
6szt)ér’ting material having formula (1) WO 2006/ 127207

PRT/ 08X A6d €ith ZibBependéhtfG- RC(RsY,) NRMNRG &Y — (C(ReY2) GRN

4. (1) in the presence of a_catalytic effective anmount
(Fff lsamt)ieyep%enéléﬁhaﬂwﬁn,tcal%wso@wna, or by

SSPLERI Dok el (1) H P 6

a=0or 1;

g=1-6;

k=0-4;

m is 0-3;

nis 0-1,

p=2-4;

q=0-4;

r=1-4;

5=1-6;

u=0-4 and v=0-4, wherein the sum of u+v is 2-4.
[0008] In another embodiment, G is a protected amine selected from the group consisting of
acetamides (including without limitation trifluoroacetamide), benzamide, cyclic imides
(including, without limitation, phthalimide, maleimide, and 2,5-dimethylpyrrole), tert-
butoxycarbonyl (t-BOC) protectéd amine and benzyloxycarbonyl (CBZ) protected amine.
[0009] In yet another aspect of the invention, the methods for preparing 4-amino-3-
cyanoquinolines according to the invention comprise the step of reacting

6y a compound of formula H,N-(CH,),—X, and

(11) a 3-cyanoquinoline starting material having formula (I)



HG&G\ INR4 (Il) wherein n, X Rl, R4, and & are
defined as above, LV is chloro, iodo brono,
wa@bkdghsubf onate, or the |ike, and wherei n PG PGI/HS2006/016215
protecting group, such as tq OC, CBZ, or acyl. [0010]
In still another aspect, coffpounds produced according
to the nmethods of the invention are recrystallized to
forma salt, such @s a nmg]eatgs salt. [0011] In this
aspect, a nethod of \synt hesiz| ng substituted
3- cyanoqui nol i nes, ,at ot hE=hvention may
conprise the steps of: inglan activated
car boxyl ate of fornula Q QSR 2 LG (VI) wth an
internmediate of for%ula {111™y WO 2006/ 127207
PCT/ US2006/ 016215 -11 -{CH2)n-X Rl H2ZN -N & N
R4 (I11') to forma conpound of for a (Ml) 0

/i&gpzén-x R. HN HER2 NGCN &N R4 (VII) and _
RS Bespice £f A gatalytg cleris@Reuptf an acidnatalyshik prodeces 4-amino-
3_Cyalﬁ§hﬁoﬁmqgjf0gﬁ{ua)(ﬂ?n a solvent to forma salt of

sai d conpound, wherein LGis a |leaving group sel ected

such that the activated carBoxylate of Formula (l1V) is

a halide, anhydrie® (egr i sobuicyh.shl orof ormate), acyl

azide, 1,3,5-triazihe, afomatic boroni c acid,

H/N N C=N :

G5

R D

wherein n, X, Ry, R4, and G, are defined as above, LV is chloro, iodo bromo, alkylsulfonate, or
the like, and wherein PG is a protecting group, such as t-BOC, CBZ, or acyl.

[0010] In still another aspect, compounds produced according to the methods of the invention
are recrystallized to form a salt, such as a maleate salt.

[0011] In this aspect, a method of synthesizing substituted 3-cyanoquinolines according to the
invention may comprise the steps of; '

reacting an activated carboxylate of formula (VI)

0
R'z/“\LG Vi)

with an intermediate of formula (I1I’)



Lawesson's reagent, or peptide-type coupling reagent
including, without limtation, DCC, TiCl4, activated
webwsprmdes, Sn[ N(TMS) 2] 2, N hal osucci ni m de/ PPGPUS2006/016215
C13CCN Ph3P, (R2N) 2My, SQ2CGJF, chl orosul fonyl
I socyani de, TsC /base, netal al koxi des, PyBOP, BCP,
and EDCI/HOBt. R 2 is alkyl of 1-6 carbon atons,
optionally nmono or di-substituted wit i_QO groups
or cycloam no groups, or R ZR;s ah}geﬁg?ﬂ%}?ﬂz& car bon
atons optionally nono or di-$ubstifjuted w th am no
groups or cycl oam nopgygoups, [ g a
pyridinyl, pyrimdinyl, }~ wherein the
pyridinyl, pyrimdinyl, o g optionally
nmono- di-, or tri-substit subst it uent
sel ected fromthe grogp > 1g~of hal ogen, al kyl
of 1-6 carbon atons, alkenyl |of 2-6 carbon atons,
al kynyl of 2-6 WO 2006/ 12720g, PCT/ US2006/ 04215 -12
carbon atons, azido, hydroxya? kyl of 1-6 car’bon- atons,
~hal onet h | kax hyl of 2-7 carbon atons,

to fomé I%%%W%i%@%@ﬂgﬁs 2-7 carbon atons, al koxy of 1-6
carbon atons, alkylthid of 1-6 carbon ataHyk:X hydroxy,
trifluoronmethyl, cyanq, nitro, Rjarbasy, carboal koxy of
2-7 carbon atonms, arbon at ons,

phenoxy, phenyl, R} 2, fI=—=Nam no,
al kyl am no of 1-6 carbﬁ 283 i no of 2 to
12 carbon atons, pheny ' 1 ho,

al kanoyl am no of 1-6 carbonta poyl am no of
3-8 carbon atons, al kyngyl am
and benzoylam no; or X is a radical
formula: A, T L wherein Ais aRyridinyl, pyrviy dinyl,
or phenyl ring; wherein the pyridinyl, pyrimdinyl,

and or phenyl ring may be optionally nono- or
di -substituted with a substituent selected fromthe
Jeeipabiging seitd geganetindg AY BlyEem aahixyure of said oropebwi( VD) in a solvent

o | _of -.6 carbon atons, al kynyl of 2-6
o fom?%\?%g?}f%kdo‘ff’gl?}yoél??’dvg)l}éﬁlgdr oxyal kyl of 1-6 carbon atonmns,

Hab dnelehying gedupasieort Bydh bt Be detbardd@arbakPlate, of Formula (IV) is a
| oxynmet hyl of 2-7 carbon atons,  allcoxy of 1-6

.. al kano
halldea@&F%@?ﬁééﬁ&ﬁén‘ﬁm&flﬁWﬁqr@a@ﬁ,_ apykazidss o -Eiaing, aTRp@HpRyronic acid,
. ( s Ao : . Vexr 4
Lavesk BSETRd YSRBs Sy At ML D

TiCly, mtgrﬁtpﬁmhos@amwn[l\f(ﬁmmﬂﬁ hehalosubeinmoidb/Phife KyCCN@GR) O,

(RzN)zﬁ)E%lf §|g)?§g=ln %g]togé%?ff)%ﬂg%?%ﬁﬁl% ﬁ%ﬁg;}%lﬁﬁ %}g&iggs, P?}goﬁ }t:Bg)P, and

EDCI/HOBAnoyl am no of 1-6 carbon atons, al kenoyl am no of
3-8.carbon atons, al kynoylanino of 3-8 carbon atons,

dhie boallpdiatyl o erban gtome apiionalist meme ordirsybsiitkies yathieptino groups
or °y°1§f“§i;’|%}ﬁhg%a@{§?§% ?Iﬁgbg 8?&—%yclarb%fn a 6{{125’ gp%{o%gﬁ]y I%togg%f distubstituted

carbon at
with arhin-gilowgdsloy kegetbmambleybupsf and-vikreiar bon at ons, N

kyl ai nj.nqal | coxy of 2-9 carbon atons, _ . Lo
% rgatﬂ?m ﬁawmwé}%w phenysring wagreisshepygiinyl, pyrimidinyl, or
phenyl ring optionally mono- di-, or tri-substituted with a substituent selected from the group
consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6



mer capt o, and benzoylam no; T is bonded to a carbon of
Aand is: NHCH)n-, -QCH),n , -S(CH2) m,
WORGH2R97 , -, - (CH2), t , -(CH2),nNH, - (CH2)PCIUS2006/016215
-(CH2), 1S, or --(CH2) M\R-; i_IS an unsubsi tituted
phenyl ring or a phenyl ring nono-, di-, or tri-
substituted with a substituent sel ect ed fromthe group
nS|st1n al.oge al kyl of 1-6 carbon. ato
carbon i3k 3o AT BE e Tpihe Rl pRpRRERT RS R or 27
carbonai @ all@abgexyhyeyiaral kytho®htodrsSalk&ay 4¥0N6 34rBBE atoms, alkylthio
hal onet hyl , al koxynet hyl of 2-7 carbon atons

of 1-6 garRem aiprisx e Ry (iforamsthyl syaennistoprabor kekgalisexyiaf-7

r
R e
amino,algrianino df| r166 ca’r‘amlbatnyﬂs, dialkplealikoof? of lﬂeai’barmtd)mn phenylamlno
ca r

benzyl%hg{ﬁr); Plka]ecnl %Blﬂg ﬁé >]<)Pr ca%técﬁlzaéc arh gqq%]'ggqs %f?tf}fiog arbon atoms,

alkynoglakih@ot 5.8 c@fboﬂl'aﬁ)m§§ﬁ@9éhz8§/ﬁﬂﬁno dial kyl amino of 2 to
12 carbon atons, phenyl am no, benzyl am no,

al kanoyl am-ag, aplfad{]caﬁ&&zﬁ[d%jtﬁ /é‘l kénoyl am no of

3-8 carbon atons am no of 3-8 carbon atons,

car boxyal | cyheraf AQ}le myardionyh, pgriordinyk; ar phmiykﬁny;a:l/hejd:in die
SR T LT IR T 0L

substltsi’érﬂ's&yét@@frﬁﬁﬁhk ou@fcoﬁmgt g@ﬂlﬂﬁ@e@taﬂiﬁ of 1-6 carbon atoms, alkenyl of
N-al | cyl am noal carbon atons, N, N

2-6 cargtpm pleyisa piymd Qif L%cﬁ«gm'eﬁn agome agitoblyirenyafiey] ofkroceaphas, atoms,

atom At BROSHUATR0.T S 8 e QB ABANES 27 oo o
alkoxytod 136 teebex ataineakyitliect Bd chrbomabdmd) hydogy, Friflubriomettyg, cyano,
proviso that the _heteroaryl ring ._does not contain

nitro, cgrRgxy cpagboalioxy o2 1oiERon RS rERalky hat Frécarbgripms: phgoxy,
phenyli ﬁudiﬂ’kh&@ab&yzo BBhzy® amifl, aﬁ%ﬁﬁlh&'t)?g 6V¥a}ﬂz)nadtom% dialkylamino

Su stltuent se ecte fromt e group consi stin
of 2 to A3 Icahen atayxs phedylamina] Heplylamino] alﬁawﬂzmmmoanf érﬁsqarbon atoms,

alkenogltaléq?rrg(?/ of 30 grb6 C ! bo;lgat T axgllno flfé l%o&n g%g,%%%boxyalkyl of 2-7

carbonhaﬁhﬁﬂ&hﬂb}bhlkoﬁjaquy:HEISf\}akbdﬂfat&ng aﬁﬁﬁ&dﬁ@l@f@fﬂs@arbon atoms N-
al | canoyl oxynet h -7.carbon atons, al koxy of 1-

alkylargigoplb| ot ofrgarbgp RS?FItSthN iallgylgmigaikghot 3{ ¢ aaybom %rfr@xv
alkylal%fnbgllkUQ%Qf@bw}b’on%’cﬂﬂp c&ﬁl{gyl ﬁg)?l;?&%}ér E?ﬁ%%@l‘%ﬁ@!orﬂg

on atons, caf éal on at ons
mercammmd)bpnzqyﬁamm;ab t hi ophenoxy benzoyl, benzyl, am no,

al kyl am no 1- ar bo i al kyl am no of 2 to
12 car bon H’é’ng‘iﬂi ’H’g‘ﬁ'zyl am no,
al kanoyl am 6 ﬁ},%s@kﬁ?ﬂﬂ}d—qm%ﬁn

3-8 carbon atons, alk ynoyl am no of 3- g carbon atoms,

(CH2)ncar bdSiia) N of(QHz?mQaf botCHDers,, ovarbBa)RBaral kyl  of
3-8 car bort gt e Fubg%ﬂt@t%@ p% a{?&ggﬁg 8% 3 ﬁ,gecn%f bon monon%i— or tri-

N-al | cyl am hGATK
substlmib@wi&’ﬂ aadﬁbﬁtﬁaérh)ééleafad Bodthé ardupreoadifif of halogen alkyl of 1-6 carbon
1yI am noal koxy of 2-9 carbon atonms, N N
atoms, alkeny of 2-6 carbon atoins, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6
carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7

carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, hydroxy,



di al kyl am noal koxy of 3-10 carbon atons, nercapto, and
benzoyl am no; and wherein &, Rl, and R4 are each,

w0 nbepzn2aent | y, hydrogen, hal ogen, al kyl of 1rGI/Us20ben6215
atons, al kenyl of 2-6 carbo$3atons, al kynyl of 2-6
carbon atons, al kenyl oxy 6f”2-6 carbon atons,
aI kynyl oxy of 2-6 carbon atons, hydroxynethyl,

wirtao kR i B SN o S SO oot 27
carborCA619 rpheﬁ&)gl‘ﬂpher@h Hﬁi@)@ﬁé&&y NERIBW, Rz dmRI PRYIAEMSS 1-6

al kenoyl oxynet hy 4-9 car bon atons,

carbongatpgas,glalky Wé‘%CWlT 2 t@f 124ca9maatm$; pl;@mnmal hemzylaminry | of

alkanoéh%r)x/lﬁ?%? g-%oc?;%%ﬁﬁgj’t%rgér légzr%}{ a}? 1n0 ogl F%ﬁ?rb%om1 d]]gfnoiflaénmo of 3-8
carbomaoﬂns,rcadiotxmlkyl\/w 2f212) (3757 i V74 Zﬁgﬁ ﬁfﬂ’daﬂ&&@ﬂfi#&ﬂt?& |5?rb011 ét.ogls

. 1-6 t cyl sul f onam do
amive R EL 28 PR Sl ERL, BT
dlalky%ﬁ’ﬁ@c%l‘kﬁto@ B0 A dRYAhS lN iR EH] 19(9.1115&%3&‘2 93@&9&&@&9 & N-

droxy, trifluoronetRyl, | uoro oXy, cyano
dialkylamineslkaxaras dxip caglemtmmmngrcqﬁo 2nd beawolyamiag;ams,

car boal kyl of rho eno &V al i m de
phenyl, thi ]gp agsn o%)cp? 5, ﬁ%’;}"ﬁ%n?&iiﬂafﬂ fmgr‘r%rég Qﬁ‘{eﬁ‘@ry ring
contairsd 1 w(lyamoﬁlt@nﬁfselkc%d e:‘@hbnnoam witH th¥ baViddah&fthd h&teroaryl ring
car bon éng di al kyl anmino of 2 to 12 car bon at ons,
car

does nR{ confaty, By PO Rends cng Wheye Bisristersyy], ring ig pRijonally mono- or
di- subﬁitﬁt@ﬂ‘Wn"ﬁ"ﬂ éﬁ@stﬁﬁerﬂ sbRct %3 g%%lﬂg grqglg%gﬁ 1st1n§ of halogen, oxo, thio, alkyl

di al ceny amno o
of 1-6 pzmgmy htamsnadkeryd nf YH6ammbon, atdr, REKyAYlof 246 carbon atoms, azido,

hydroxyMgrf&Rgé) %9 I\Qoml\é_ &?%Fg%)aﬂéig%g%ycgéch @e%qg}l atoms,

aﬂcano%oﬁylﬁibﬂig &6)- Zk&rbi{n atddhs, Hkbx{ 6 B@)cgﬂngva{og%ﬁc It%o of qr6 carbon

and R4 are as defined above and & is
atoms, fiydjoxy) tetuoromeited) cysap.aitredarhosiin wanwalosy et aéflmrlscm a’tgns

- - -0- - [:S. - R6, - -J..
cubosy 6570 g syl Mo St g gy
alkylaiiRORE 1 -@carbds {iGHRGialRY1amifdRef 2 toWi @irboNRfoms @hel@ﬂathﬁloa

el d fromthe-group consjstin
benzyl?fﬂ}“ﬁhﬁl:‘?e IlasnﬁlﬁP Sh %%quomsataﬂgea%ﬁlﬁmq trie® SarieR af@ms

alkynoyRhBAPH PN chiRn atopad AL SRR P8I élk%% atcﬁﬂé ! b'ogl'kgfyalkyl of 3-8

aziridine, pyridine, im-daZole, 1,2 azo
carbon ptoms) apyinaedloll ef 1+Shiagonl %Qm$,m-aﬂ<alanﬂmaé§yl béﬂf%cmdb(m, atoms, N,N-
dlalkylgfnﬂl% ﬁ<7y'l 8F3-10 carbon atoms, N-alkylaminoalkoxy of 2-9 carbon atoms, N,N-

dialkylaminoalkoxy of 3-10 carbon atoms, mercapto, and benzoylamino;

and wherein Gy, Ry, and Ry are each, independently, hydrogen, halogen,
alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms,
alkenyloxy of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl, halomethyl,
alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon atoms, alkynoyloxy of 3-8 carbon
atoms, alkanoyloxymethyl of 2-7 carbon atoms, alkenoyloxymethyl of 4-9 carbon atoms,
alkynoyloxymethyl of 4-9 carbon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6

carbon atoms, alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbon atoms,



furan, thiophene, tetrahydrothiophene,
t etrahydr of uran, di oxane, 1, 3-di oxol ane,
W edosabmar opyran, and (OCHZC Or N H wher ei nP¢&EUS1086/016215
optionally nono- or di -subs{'tut ed on carbon or
nitrogen with R6, optionally nono- or-di-substituted
on carbon with hydroxy, -N(R6) 2, or -CRG, optionally

t t hqgn | t
allyls e Er e 6 caRB o oy B RR 9o 6) -SerCRsB08 01 6215
alkenytshFoREREo fF 2-d 65@1%51) at@rhs, alyROkuBonaaibo 6P26QAAohYatdRE) Bydroxy,

or di-substituted on a saturated carbon with dival ent
trifluojomgiled teiflugromsithoxyy oRRe)nitry, catoxy erhegikeyy 06 gehcarkanaipms,
f
caboaly 01 &7 B0 i O R AL By, i
hydroxytminm, alkaszmﬂilnbyolf 1¢eff caZboh ataﬂk; @ﬂcyktrmﬂs pf 1{6araﬂmnyaad>1hy,

dlalkylélm% ?f% %ﬂ?% %WEE 3\? nﬁ%l«cérqb 9@5@ & ﬁi %@a@%lll\%aﬂwl-N-

alkenyﬁﬁ{lﬁ@ Bf @Ecpf@car’%ﬂ £t|oh'1@ rIQ ‘T@Hﬁﬂ&enyl%ﬂﬁﬂboof P86 ABnRf
-3 carbon atons, al kyl am no of 2-6 carbon atons,

Phenylﬁmmbewmno,am do haI omet hyl , al koxymet hyl of 2-7
car bon( cRHQIS. al kano onymst hyI of 2-7 carbon atonms,

Lhi o Dy Lkpon atonp, hydroxy, carboxyl,
R;—(C N
! (gig)‘r( oa1 /ofmgq% car béiRattondT ((FhelfoXy, phenyl,

t hi ophenoxy, benzoyl, benzyl, phenyl am no,

R ap | - RES-Y-06
R %;ﬁy‘, ﬂ%R?éjrgg\g;wg?gg}r;sw Oév\rnl—ietQC(laﬁl)%r ov@éo%ﬁat 1t he

al kenyl or Rl aagRu areres dafipedl gboxsuand Gods R2HE ogen or
oxygen ator@ﬁ%?ﬁﬁﬂl@ﬁtﬁdﬁ@fs‘éfeﬁi qro?@{h?%?%ﬁ)d%% %é@ o

sel ected fro f ou onS|s
_9_~R3R3R3R8R3R3R3 R3R3R3 REOOR3I RB R3
(CHE™, 3OR3 ard

R is -NRgRg, -ORg, -J, -N(R¢) 3", or -NR(ORg);

M is >NRg, —O—, >N —«(C(Rs) 2)p NR¢Rs, or >N—C(Rs) 2) 7—ORGg;

W is >NRg, —O— or is a bond;

Het is selected from the group consisting of morpholine, thiomorpholine,
thiomorpholine S-oxide, thiomorpholine S,S-dioxide, piperidine, pyrrolidine, aziridine,
pyridine, imidazole, 1,2,3-triazole, 1,2,4-triazole, thiazole, thiazolidine, tetrazole, piperazine,

furan, thiophene, tetrahydrothiophene, tetrahydrbfuran, dioxane, 1,3-dioxolane,

(0:2?0)r

N
H

tetrahydropyran, and

wherein Het is optionally mono- or di-substituted on carbon or nitrogen
with R, optionally mono- or di-substituted on carbon with hydroxy, -N(Rg) 2, or

-ORG, optionally mono or di-substituted on carbon with the mono-valent radicals -(C(Rs) 2)



33-21P RBORIR3OI~00 (CR5)2)u 0 (CR5)2)u
R6-N::1~-R5 1| RO (C(R5)2)u OO~ s \ (C(R5)2)u R5 0
w@2@0619720N) ON S (C(R5)z)u N R5 SC2 0 (C(R5)B)TURDOGRGL6215
R5 R5 WD 2006/ 127207 PCT/ US2006/ 016215 -16 J- (H2O)'s
(CH2)SJO QCH2 J- ftOs 83JI-(CH)2 OR5 RS R5 CH2
R5 CH2 CH2QR5R5QH—OOR5R5 RSCHZRSCHZ

sORg mgﬁ%g‘?{ﬂ% %d og{lrc? H%lg%f e|nog n—tSlll ng org;g?fl %rta arboi’l with

divalegitadiearLoogd kel ,hol2 carbon atoms, car boxy,
car boal | coxy of 1-6 carbon atons, phenyl carboallcyl

of 2-7 car Homiskydivgen, AlkyboRE pZpPoRAI(REIkRTylpE 2-6 carbon atoms,

syt B BNl AR g@g@w’cm@ G5 s Pogftoms

carboxq'aﬂ%/l @< Rﬁr))oﬁ Atbms) Bhenyd, orpiendpgaoidlly shystitoge miithalnl vk more
halogen alilc'oxy 0 rg ggrbgltl gt%?ns trﬂ{uoron%/ethyl amino, alkylamino of 1-3 carbon atoms,
dialkylamino of 2-6 carbon atoms, nitro, cyano, azido, halomethyl, alkoxymethyl of 2-7 carbon
atoms, alkanoyloxymethyl of 2-7 carbon atoms, alkylthio of 1-6 carbon atoms, hydroxy,
carboxyl, carboalkoxy of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzoyl, benzyl,
phenylamino, benzylamino, alkanoylamino of 1-6 carbon atoms, or alkyl of 1-6 carbon atoms;
with the proviso that the alkenyl or alkynyl moiety is bound to a nitrogen or oxygen atom

through a saturated carbon atom,;

R, 1s selected from the group consisting of

)_8—?‘ Rs RsO
_% )—?‘ )=
3 3
Rs Rs Rs
R3 Rs\j/
o Q

o

_O

(C(Rs 2u Q y (C(Rs)2)u
j g I
6
(C(Rs)z)u o (CRs)2)u Rs
0
\
[ j (C(Rs)z)u IU\ [ j Rs SO,
\ (C(R5)2)u ée R5 R5



car boal koxy of 1-6 carbon atons, phenyl, carboal kyl of
2-7 carbon atons, / (C(R6)2)p R7-((R6)2C) p- \

WO b T220R6) 2)r- (C(R6)2)p R7-(C(R6) 2) s , R7PCUURBP6/016215
2) p-M(C(R6) 2)r , RBRO-CH- M (C(R6) 2)r , or
Het-(C(R6) 2) q -W (C(R6)“]ﬂ'r ; R8, and RO are each,
i ndependently, - (C(R6) 2) r NR6 R6, or
-(C(R5)2)rOR6; J is independently hydrogen, chlorine,

J=H®h uorPies —dr bronine; Qis_.alRyN of 1-6 carbon atons
or):ﬁé}osl_rzogen; a7-0 or 1; @:?- . RH0-4: WO 2006/ 127207

BT/ YS2006/ 0162¢E~F2—K0 i s Q3 kN is 0-1, p=2-4;
q=0-94; r=1-4; s=1-6; Uu=0-4 and v=0-4, wherein the
symof u+w is 2-4. [0012] In enbodinents, R 2 in

z;?hm 8 (VFH) above is a 4-(dinethyl ani no) - 2- but enyl

di cal )=X@a 4- (PP¥eri di'Ro) - 2- but eneyl radical, a
Q—\ 4-RpyrRol i i Ao) - 2- Batenyl radical, or a
03, 4- (di pyProl i di nd¥ Fsbutenyl radical. [0013] In
anot her a§pect, the invention includes a tel escoped
Rsrgﬁmﬁimp seguence for preparing conpounds according
t he ve schenmes and definitions, in which the
QO.C redgt i RN | 0L nedi ates are not isol ated before
perform ng thé next reaction step. BRI EF DESCRI PTI ON
OF THE FI GUREs ifdepdntientty bydregen, shylhsf a6 ©8Gon htemsogmineelkyl of

1-6 car fﬁg %%s%%@é%@@ﬁ%{iﬁ;ogﬁéﬁ ?%lj»qngatoms, carboxy, carboalkoxy of 1-6 carbon
atoms,gﬁ%ﬁﬁ; JarBd e v 6-704ak el dtsgs,} - 4- (di met hyl am no) -

ut en )') e nmal eate. DETAI LED DESCRI PTI ON OF THE
| NVENTI AN
R;—((Rg)2C)p—N N—(C(Rg)2)r—
(C(Re)2)p

2

R7-(C(Ro) 2) s R7-(C(R¢) 2) p-M-(C(R7) 2)r—, RgR9-CH-M-(C(Rs) 2)— or Het-(C(Re) 2) -W-
(CRe) 2)—
Rs is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy,

carboalkoxy of 1-6 carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,
(C(Re)2)p

R7—((Re)2C)p—N N—(CHa(Rg)2)r—
(C(Rs)2)p

2

R7-(C(Re) 2) s R7-(C(Re) 2) p-M~(C(Rs) 2)r— RsRo-CH-M-(C(Re) 2)i—, or Het-(C(Rs) 2) ¢-W-
(CRe) 2)

Rs, and Ry are each, independently, — (C(Rs) 2) : NRg R, or
—(C(R¢)2):ORg; j

J is independently hydrogen, chlorine, fluorine, or bromine;

Q is alkyl of 1-6 carbon atoms or hydrogen;

a=0or 1;

g=1-6;

k=0-4;



Definitions [0015] For purposes of this invention the
term"al kyl ," unless stated ot herw se, includes both
wa@reoaitgi2o7 and branched al kyl noi eti es whi ch caPCT/US1086/616215
as many as 12 carbon atons. _ Preferably, the al kyl
noi ety contains between 1 19 % carbon atons, though 1
to 4 carbon atons is nore preferable. The term
“all cenyl” ref(?rs to a radical aliphatic hydrocarbon
cont ai ni ng &5 %Peast one doubl e bond and incl udes bot h
strai ght anglcanched al kenyl noieties of 2 to 6
carbon atoms. Such allcenyl npieties may exist in the
E or Z configukations; the conpounds of this
i nvention i n%lyde bot h configurations. The term
"al kynyl " ihcTUdes both strai ght chain and branched
noi eties cariaining 2 to 6 carbon atons having at
| east one tri pI e bond. The term "cycloallcyl" refers
to alicycl iSElfﬁ'rdrocar bon groups having 3 to 12 carbon
atoms and_ipelaes, MO 200041 220 BSTL{S3006/ 016215
-18 but is not limted to: cycl opropyl, cycl obutyl,
{0012] dy chibpdimepts, Réyinl Fonaxial (VID pboehe pt4y(|d1m¢thy1bmmw42-butclryl radical,

4G oo il A CHER TR Sl R DO B Py molidino)-

2butem|rﬁ11ya1and may be substituted or unsubstituted. An
roup preferably contains 6 to 12 carbon atons
[0013] éﬁ@nﬂtgyr 5eed cibe Ervedtion wajudpya tefrseopiell igaction pesjucngegior preparing
I
compoglﬁ]ct%%c?rﬁh%qx th%fo(??g Eg%ﬁ%é% a?ci §efh L{IoNe, % Pclppﬁquﬂ‘xlon |1ntermed1ates
are noti 1srdam¢ befolx mﬂnﬁmyMg&b nextaetiapbitpenyl ,
acenapht hyl enyl, or phenant hrenyl groups. An aryl

tgre?:rjg g%stbﬁ g?mmﬁ(ﬁﬁt%ﬂh? QQU&E( ed from but

[0014] R urburghbﬁslabsc fh@ﬁn@%%f(]@msﬂéls[md]%r@f&a' kyl, acyl,
oxycar bon al kox al koxyal kyl , alkoxyalkoxy,

(2-pynéwhaethﬁ>@{)@gﬁm 3- hwm&?thow-ﬁﬂ@m iy} oGy lagino)-
R t hoxy, trifluoropropyl, am no, alkylam no,
butely h{éé@gmg‘%o di al | cyl am noal kyl , hydroxyal kyl,
al koxyal kyl, al kylthio, -SO3H, - S@NHZ, -
SO2NH( al kyD)EIAIBEDI‘IIQE‘i(RBdP)IION-@DIHE ICOPBINETON
CO2NH( al kyl ), and -CO2N(al kyl)2. Preferred
‘ Deﬁmsoukgst ituents for aryl and heteroaryl include: allcyl,
tﬁﬁ ogen, am no, al kylam no, diallcylam no,
[0015] tHoir blutpokaragtiny invehfidid e @&rBIRIIROX Yinle8s $thtdll KiHerwig®dncludes both
al lcylaryl. [0017] For purposes of this i nventi on the
straight @ﬂﬁmw@pé pgcy} mometlieg WlEchj cab goniaings mpnyg ga 2 earbon atoms.
l4i
Prefera\l%ﬁéﬁ{ :ﬁ%ﬁ ntll rc'ggtr Sotrc}oﬁzlmep:{gtg %gc%gtj Ca\t/ogﬁsé *PA&%Q 1'6 )4 carbon atoms
is morm]anffe:{téd Then@ﬂn C‘alkbmylﬁ rafeys 1o & eaddeah elﬁ;ﬂiaﬁahpdmae&bd)xemmﬁmng at
and i ncl_ud

f S,. N,
teast ol ble Vil it nciles it tieht R g aléfﬁ%)‘ién‘”P’iﬁ%?d]f@ 106 carbon
atoms. 3%RhARNS) m@i’&ﬁé@ﬂn Y kil ﬁ%ﬁ’é Eor Zics d@ﬁ&’t‘uﬁms ih Qbﬁb%ﬁs ®f this

i m dazol e, i m dazol e, pyri pyri m di ne,
mventlpy plg:ilitdq:éaotl'pgcnﬁigu@tmnw rﬁlg;et taxrh Fﬁglkymﬁl’émcbylpa]z@h @’graught chain and
oxadi gz ol e

I
branchid mo%eﬁl)é 8% rt%_%ﬁlg? to; aczaleOél atqu st\g]eg élegafsgbne trip eabond The term

cycloéblkﬂe tr?l’;éfstts tliehik Sy dRenbex gébehaleNZ & 1 @#bdiLatoms and includes
enzor uran



benzi soxazol e, benzi m dazol e, N-nethyl benzi m dazol e,

azabenzi m dazol e, indazole, quinazoline, quinoline,
w@eosatizail nyl ; (2) a bicyclic aromatic het er ocRCT/8S2006/016215

where a phenyl, pyridine,nE%%inidine or pyridizine

ring is: (i) fused to a 6-T ered aromatic

(unsaturated) heterocyclic ring having at |east one

heteroatony (i used to a 5- aromat i c
but is el D] %YCE% : FPEIBHY ﬁé!?l@P%’éX)c?YCgO}}EF‘}ﬁlg CYeldheRgLorbomnyl
or adal@8&i one heteroatom selected fromO, N or S

Preferably a bi cyclic heteroaryl group contains 8 to
[001 6]1E0rqmr1m$ns of thisgnventieh grertedn “ayubds definedtas ah @romatlc hydrocarbon

mo1et35ae tqe 1&1%? é bgp &1 orgpg&bkﬁéﬁﬁdﬂw%ypgﬁoag] Pge érfi )kgén@uns%oto 12
carborfdt¥hs |aK&’ nay®e @el@étlid/ fraiy but A8PLZCE A, 2{286up: phenyl, oc-n hthyl, B-
PCT/ US2006/ 016215 -19 [0018] For the purposes of R
naphthiyh\haplteingh antheyl: tershydsonepkiyl, peergathiryleBuegsnyl, indanyl, blphenylenyl
acenapﬁliﬁ@b%%;%féﬁylglﬁ hS%I%egélg{grreﬁy%%zgfﬁysq SAlgaérglF%r' gﬁ %a‘:}%e optionally
mono- héi—,eﬂne ar iraGubstitibeé muhrsubdtkudnts ﬁte)t{ed feomal Huehelr lﬁﬁite;d to, the group
consw]:nﬁg gﬁ S]}cglﬁ géyﬂeq cg(g/gq}é gl})%}io ag]%(pgg%n El N3 FLO S]g%(ygfgioggg,l cyano, halogen,
hydrm?)r ¥ trodtnﬁ&r&hgﬂ’lgl' trlﬂlﬁfréﬁln%&w tﬂ’@ﬁcﬁ%ﬂn%?y ﬂéd QIkQE’tHﬁﬂA

pheny
dlalkyblmanq,l C}wlb]dymlrmﬂtyt mdthkdkylg @@Q@]allﬁdralbxlﬁmsé@sﬂf -SOhNEL,, -

ol SR b TRy PO, b SP0aR el Ry Protomea

substlth@@cg Hr ah:ﬂranﬂ heRaReA 1ﬁ?(flud51 lafyl, RdRBED, Qfhihd)@EyEAno, dialkylamino,
"al kylthjo" is defined as O-C6-al kyl-S. [0022] For

trifluopaunes e@lfBIPf(tnFﬁtBO?iYn%@Fﬂlkﬂnandaﬂﬂwi\‘rb’h| oal kyl ," and
" ke f
R
heteroaydtig|riigi sgrstam (dmhocb@dic abbmgchc) fx0R23he hibterdaey meoieties are five or six
"alk.lam fer,to noieti.es w
membeid e P ain o “heliamloRharisntsd B s b chsgisimedrs, N, and
0, andhﬁcl@d@@ﬁth@ﬁ&c 1anfed tbeag RS Merféemﬁbﬁ SARIoR, oxazole, thiazole,
different. The terns "nonoa anlnoafkyl and
isoxazols; ispthjazale Hoidhio)s. N—mlwﬂmtl@azrréapmdlngslpam@narmwazme pyrrole,

el I T ST 0 i D U 1.
triazolehiHtetiazor] 1-ackigdtctrazold) bahd:qxlazcgds bepzaihiadolé,befhizafarappn

.atons. Preferably a dial kyl am noal kyl noi ety consi st
benZISBng% BenzpmidazelsrN-apig bepsimidazgle. arabignzigudaaoie, glagels,

qulnaz%ﬁﬁé'cﬁnoh% éﬁtl%mh%y 0029 CHERDBL ABIRTR eEeQ fle 1?% E?fﬁﬁd

am no “dia ylanlnoa
pyridiz, uoyhmmdm@ oemdldlzjnahkg/isa 1) figserhbo eﬁfrasmkmrem amrrmuo (urtsaiorated)

di f bonded to, t he
ST RN .
nonaromiti (ﬁné‘a&[rﬁt‘éﬂ) lﬁit clithREahRRAb it Rast %éllhgﬂéﬁﬁfﬂnﬁ‘ eabdteifom O, N
noi ety consi st of to 10 carbon atons and

or S. Rmriprably pbiyrlindeterotal group epmtpiss 846 12 carbrn atomsg Peefeoth
substif@bRE Por heteroaryl include: alkyl, halogen, amino, alkylamino, dialkylamino,

trifluoromethyl, trifluoromethoxy, arylall‘iyl, and alkylaryl.



[ 0025] For purposes of this invention the term

"benzoyl am no" is defined as a Ph-OC(O NH nviety.
W(pmaﬁ}nﬁ'or purposes of this invention the termeT/US2006/016215

‘carboxy" is defined as a - noi ety [0027] For

purposes of this invention term "al kanoyl am no" is

defined as a -NH COOR noi ety V\hereln Ris alkyl of 1

t
O B 8 B R e P PRS2 ek 1 By a0 e
term “aryloxyt &f dafimedd asargl-ONHhEBDR “Illielleﬁia)/ylo)lyh’el& @bfindd dsheteroaryl-O-;

al kenyl or of 3t car bon atons. WO
Wherel?@@ ’ aﬁ M%Pé@é%@ﬁ 6% bovegq [0029] For purposes
[0019]@f0r%>ht;ﬁ)sé§6ﬁﬂfs '119xrén{1&?tHeQ&"Ifﬁ agﬁﬁf?(??* gaear agﬁf(’:ngéﬁqalﬁf’d-;

wherein R is al

arylallybgistiersiclyda bperybsl DHGHVMIS'LI ?ﬁplmmb’leﬂlylmﬁhdl@fmpyl 2-

henvl is defined as -COR, wherein Ris alKkyl
P enyglf%ﬁp%tjégclg?bon atons. [0031] For purposes of this

[0020] iFow entpioses dffisis iefemiccae b&w&iubylbylokﬁn@tﬁ&l”%éefﬁfed%s
—CHom wherein Ris alkyl of 1°"to 6 carbon

2 WF%S@ﬁlsF@élfylﬁﬁﬂé%§é§rb@ﬂ atomiss i nvention the term
[0021] P‘é@f)ﬁﬂ)@ké‘s@f}(ﬁk Wentldnsthg?gr I{L%ﬂ 10 1 tc%%l el S@‘-’a&fylys

wherein Rand R are al erc
[0022] fHop pvposes of tiyia irtyentict mhisylth[@uaj:a,] aﬁd)f‘arpldixpﬂﬁﬁ$ @notetinalkyl
s defined as

group ‘Jﬁ%? {‘% ove\?\%aé uﬁhert %Qﬁﬁt{gg %1@%{@@,@@&@1@;0 ap defingl above.

[0023] The berth a‘h h& O3 « i b
oy aS ¢ mﬁgoo35 1 Cy}r Qﬁ}né) g%f@ro t{oggér)]llegésr a &lﬂieor two alkyl

groups Wi‘ﬂ%&leﬁu@flnc 1B A% L&@Parborﬁ@md thel’greﬁlwmeyjb@ma npihesr different.

& 0} dd dto £
e ey ol Pk Bt Sl 9 B BB
dlalkylztrmns mMVMWIdﬂOIIdT& ttve ramyl gfdaysb @t oy br diffSred fhoREM t@%he
is an al kyl radical of

mtroge% a’f@g} }?B.théi %%he%om a%lgﬂlfggﬂxw ofjldo § carbopatoms d Pr;gq:rably a
dialkylahieb&k{R moieS; @sidl &3 torl@%agfl%#l a@gms‘l'%ﬁ)cpa 91&1%1%@11%& B8¥sty consist

Al kyl sul f onam do, al kenyl s onam
of fromg fe\Phsarqn atemani do are R SO2NH radicals, where R is

ke e r bon to | kenyl
10024) e FEK 2l PBiR et o ol Vaiskyrigllmiapnd
dialkylapfing ntc@etfes wathhaie R twoalkyl éﬁﬁpﬁﬁﬁé éé%{eyor diff930) bonded to the

or partially saturated heteroaryl Qroups are
mtmge‘a%PFh@ﬁ“ ﬁ&? jtfzrlaed tﬁ@éﬁi/koesﬁ gEanp afdtte Bowghoni agoms. neferably a

dialkyla$@h6Ak&E) 1{15%59 &Jﬁglsﬂﬂ% 0 1'6' ctaﬁy%x aag né?gndm) %F%l}gﬁmnoalkoxy moiety

azeti di nyl roaze
COHSISt@f%@n@zmr%narbmqm@m di nyI pyrrolidinyl, norpholinyl,

[0025] f?grrp étzlfsﬁtpgmn t dt%% ?g%)égélggﬁcgﬁy flefined as a Ph-OC(O)NH-

moiety. di hydr obenzoxazol yl, di hydrofuranyl,
di hydr oi m dazol yl di hydr oi ndol ylI , di hydr oi sooxazol yl ,

[0026] E?W@P%P%@f qh;sagmnylpn the term “carboxy” is defined as a —COOH moiety.
[0027] For purposes of this invention the term “alkanoylamino” is defined as a -NH-COOR

moiety, wherein R is alkyl of 1 to 6 carbon atoms.
[0028] For purposes of this invention the term “alkenoylamino” and “alkynoylamino” are

defined as a -NH-COOR moiety, wherein R is alkenyl or alkynyl of 3 to 8 carbon atoms.



di hydr ooxadi azol yl , di hydrooxazol yl ,
di hydropyrrazi nyl, dihydropyrazolyl, dihydropyridinyl,
waledwgde2pyri m di nyl, di hydropyrrolyl, PCT/US2006/016215

di hydr oqui nol i nyl, dihydrotgérazolyl,

di hydr ot hi adi azol yl, di hydfof hi azol yl,

di hydr ot hi enyl , dihydrotrlazolyl dlhydroazetidinyl

Fhydro-1,4-di axanyl, _tetr

00291 kMR eb o8, Pl PeRioh e i Gl hiA definades ~COIR, wherein R
is alkyl ef [ &y d5Bbs e@uisnol i nyl . [0038] The term "substituent”

IS used herein to,refer to an atomradical, a

[0030% Kpraurnsas olgihtsdpventian thederno i caabontiiydt is defivédas —EOR wherein R is

11 1d@ng% ogen radical on a nolecule. Unless
ay expr ess y%ﬁ%%g%06/127207 PCT/ US2006/ 016215 -21 stated

[0031]dfdr@ruvp<ses ofi thisgireemtion be tass teapsbtyhiky 1 deleffedl?d@ HOOCR- moiety,
Wﬁmﬁlﬁ?Stl e?gi gaé be optionally substituted wth one

o) Ky10F § (198 CadrBa0m- £ r om ~ al kyl | halogen
[0032] edr patdeyks o URLERYRBLK )tﬁe tel% tcfa?ooaﬂ{@x ;/( ” hyﬁérfﬁfég{ B as —R—COg—R

cyano, al kylam no, diallcylam no,
mmetyaw]@g];@yhm apIR’ agd zklb)d)e@ﬂ k@gcyher consist oﬁfrbml 2 1h>| "Ocarlpoar aramt; o

s L 41 250 B b, i

the alkySE8Hp cerﬁmblf'm to 5 S&Bdita@kdsy| , - SO2NH- (al kyl') 2, - CO2H,
and CEEN—(aIIcyI)Z [ 0039] For

: H. al kyl
m0$ﬂtﬁ§£%h1§6§%§€%Pfﬂﬁﬁgﬂmﬂ@ehklon the term' substltuted
[0035] r‘@fc?[”sls Lo oﬁ%ﬁ{&a&cﬁy&ﬁ@@@ﬂo m r%a%g%&%h? Qcﬁ Pgefe ﬁ(gpplc’es 1nc1ude

beeh replaced by another at
but aregxo@upnﬁeém eattyl prqplonyhltﬂﬂyorbmélt}dahd bértmyle r adi cal s

[0036] %&egﬁiﬁlﬁéb {\ éﬁeege&%qo a@g&sﬁr}j@ istgllé 1g<£,c§asgqr é@,g) radical,

where Rhi& 14) dﬂ@@ﬁhdﬂd&! ef ﬁtd@haﬁ‘ﬁéﬂ Sob. ARGALBGhyAs ﬁ?@% rXcﬁc 1, where R
functj onal group or specific position on the nolecule

is an allcylgadicalil g saram atores. Abtybulfbranidomiipmyesd!foamido,
alK S 1400 dare C ere f | h
Hyny SRR S, R 1RSOM, Al RIS PR HEN 5P BB o 1 S tngp atorms,

an alkeua]rra&hea]rqflﬁmécbar%n Foor0d, @¢ be dikghAupdicAlH2RE 6 cafdfiatdnye
lesed: Pctlonal group together with the protecting noiety.
PSSt abl e protecting groups are well known in the art

[0037] SafritBe by%auag} Shndrall h@terofaﬁﬁ ggér@? 'a{eedefﬂggh%ﬁ' iRONAB G

or renova under neutra t1ons

heterocgplieringspielseisd thomy bmog fmited tcihg amiietieSyavetidinyk | Mlbﬁeynyl
cor orat ed

h
hoay K83 i S vp ik Bper o Dol ey mo g B iamabion,
dihydrobietimidazbiylti dildrebenz ey, dlﬂy@fdbeﬁiﬂﬂﬂéﬂﬂa&ﬁ%)%eﬁﬁgazolyl

xycarbonyl. In sone instances, an am no group

dlhy&q?¥35¥%g’é¥ﬁ@anld€%@wb Hibwropndold cdibuiraisoorcnzghyb ilsydroisdtieolyl,
d1hydrc%§§d1§iﬂlﬁe§1gy@1%6%%{6}ﬁ d:ﬁhydég%ﬁjr&{zﬁ}# @%?Pé’ﬁﬁ%&g dihydropyridinyl,

dlhydropuumlchem dmydroqiyhykyt Wugﬁlﬂ% dllt@'%fdtailraﬁﬁly{ {ﬂll@;drothladmzolyl
er ut. oxycar non rotecte

dinydrefie e Eris o Ricur Sargint pRoteeddmb Heidrpivbdieranyl,

tetrahy &8 fulg fé@f"aﬁyd}oth?enyp rt@ﬁﬁ‘gfdfého ﬁ{Hhﬁgl gﬁ@fé&algcﬁg 1SSt inyl.

inclu q‘a urea group or protected ure
[0038] Phe ey ﬁ]a,lgstlgmﬁ’ps (Fed) hedeip $o reditr to anetondadicak a$umtional group

radical ?1{{9 {n%?eg}?gaéi?cr?gﬁ%F %?)gaggsgagﬁyd; (ﬁgﬁfogg{r@&f@&lg gﬂ’%}jpssr g)?pressly

protected urea group.



[0041] Except where specifically defined, the term
"l eaving group" (LV or LG neans any group that is
w0 bmeaonpugat e base of an acid which can be di BEI/ES®A6/016215
by a desired group in the course of a reaction. GCood
| eavi ng groups include, withbut linmtation, chloro,
i odo and brono, alkylsulfonates such as

hanesul fonates, and aryl sul fonates, such as, net hyl
stated g@ﬁ%ﬁ%éhﬁf hoglslchecassungd hatsing o ﬂ@fé@ﬂltﬂmmey ba natumaély substituted

with ohd 5@1‘1’10%3%@6%%&%70& C;i {}Hsgégggé ?Qiﬁ%l h%cﬁ‘o%)ga icoly r}1t18 amino,

conpoun I'S i nventioh
hydroxya ey, alkygluany dimdlyylathimosalgosse halloslkozty) aﬂioﬁyﬁhyls alekgalkoxy,

O Rl R LT
heteroawmbdam, tw)ztdmeyl%tugﬂl TyaniNgr, Proe), Ser- a%?f %@ZME ARy 2 (COZH, -

respect to stereochem ry rn rornu

COZN]@ )CQZMH(%W.‘JI anﬂhgogiﬂé@bhlﬁz i nvention incl udes all t he
[0039]! lﬂﬁi'tl‘{é @Hﬁ{)sa@ P ﬁh? n@gﬁfo@ tﬁeoiel?'xg Uittt 16 eg tgswﬁgre a hydrogen

ures o
radlcalsmeef molcsvletins béemaﬂ)lamdd)ymnbth@f asmMatl@hll afignclibdl W& aflical or a

f t d and
moietySIEHR Lieat PO IREGRRTaLY E-leatd o e HetRsBenRe Shoul d
[0040] bﬁler’t@ﬁl@ dpﬂo%hng glodpe @j@qgﬁ'isstooaf gl‘B&Elﬂ%ﬁ&({&iIl% anﬂglleaﬂe to

he sane rel attve confi‘guration at” a chiral center
PrOteCﬁ’?eﬁﬁﬁﬁltIM@ Funsgord geougi of spacéfitt pdRitamcbnShel Hmﬂ&}pnbtfr(ﬁn $eact1ng when the

substitutio the in ed
moleclEREAHL AR 38 RO S b i RuPlorbboraetd i Srpestid the
moleclﬂeymlereéf%% profedineadsp s&EboRIHoEd. €A “ﬁ)ﬂﬂé&&d g¥oup™ 15 the
ot herwi se defined, neans aryl. [0046] BOP neans
Senﬂ“%?eﬁ?&??ﬂﬂé\g@up togpthsx yiththaprafactindytoisty.nSyifblesphtsatingigroups are
I /g
el O OAEBRRE ey A IR oyl gt
neutrabmaﬁmpng Be®, ogi, ey Protp@0uyfrokp O Orzani Suithasie) Wiley 1991, 2

t t 1] | PA neans .
e, vo} B3P A TERNS, LY Aget ot [ OTTL VPR TBaNS tude,
_ t
b N A FcRiton i 1Y Bonf @fices, an

amino gROyR4s W@fq%ﬂﬁloﬁxer{lm@%arom@@mmn@pmﬂnémmanaldcﬁ, benzamides,
cyclic ﬁﬁhgs (e. g[,%%ﬁza]lmwe? Iﬁlﬂ@l&ﬂfe, g,%t—(ﬂeYlﬂortom% et ci%eguoc%memlde

dihydrophthalimide), pyrroles (e.g. 2,5-dimethylpyrrole), tert-butoxycarbonyl protected amine
and benzyloxycarbonyl protected amide. However, as used herein, a "protected amino group"
does not include a urea group or a protected urea group. Protecting group (PG) does not
include ureas or protected ureas and does not, together with the group that is being protected,
form a urea group or a protected urea group.

[0041] Except where specifically defined, the term “leaving group” (LV or LG) means any
group that is the conjugate base of an acid which can be displaced by a desired group in the
course of a reaction. Good leaving groups include, without limitation, chloro, iodo and bromo,
alkylsulfonates such as methanesulfonates, and aryl sulfonates, such as‘methyl

benzenesulfonate, ethyl p-toluenesulfonate, and the like.



[ 0058] NMP neans N-nethyl pyrrolidone. [0059] n-PrOH
means n-propanol. [0060] n-BuCH neans n-butanol. WD
WQR®612127207 PCT/ US2006/ 016215 -23 [0061] PyBSBI/IsBne016215

benzotri azol e- 1-yl -oxy-tri s- Eyrrol i di no- phosphoni um
hexaf | uor ophosphat e, (benzotfi-azol - 1
-yloxy)tripyrrolidi nophosphonium PF6. [0062] THE

00427 BANS tetrahydrofuran Synthesis [0063] In one

[ shcomponads of B inehtipR ey seRtABEnfasymplesrararn atom and may

thus gf?szégﬁsﬁ'tg H{e%m%rrfé‘fsagl? s%&gﬂﬁ%ﬁﬁ @w%t%h%mf o] l,ﬂx&fpe 1o1somers of

the 1n§ta1\y)1nve71t1m are[llm&d] actcrrdmlg to ﬂtef(ﬂat]ﬁdng(tlé—mréle@ Sy&t8m. While shown

f (CH2) X
W1tho{r1§tg§ enFto S vﬁr?% gr\flgsﬁgl)}% qej'mﬁatsrgﬁlaﬁg }_%}, &g @g@%\mVﬁllﬁg)n includes all the

1nd1v1ﬂtﬁl‘pb£sgole E@tHidinetd) 8s HeDaSiHel AR nfAl 911>€tuﬂars th GiePHhiHLRYBF R and
at the 6 p05|t|on The reaction is prefera

S ster?%siopgﬁrma Eylqu@mﬁlrﬁg\ﬁ&lﬁ‘é aremettanes of tll@gaalfwloumts of enantiomers)

h for m
wnd pSUERRSI DU PRI PR B0 b T feor TRl Rt
stereojspimeisatfahd imserttﬂmdtalvmg thd satnd 1@lafi®e 868 gratioh ak & chiral center may
nevertgtg?:e sarykf% d tal ytic anount of acid catalyst,
iﬁﬂglré StaTiigndporting eh Hersubsiutospathomdicated
chiral ﬂ@ﬁt@ure acidic. The effective anount therefore

epends on factors including the particular acid
w”“%éﬁdf?@‘tomﬁé@ﬁeﬂﬁ?@n@&; maaheaqyH of the reaction mixture.

[0044]%61\91%1@&5%9{0%&1 oride has been used effectively in

1.16 eel. Methanesul fonic acid has

[0045]bAg if nstedhertise clefingd, yochis agpunt s of about 0. 025 eq.
cid catalysts include pyridine

abl e
100461%{#6’&%116 PRI&ITIAEp iRy IR imethamins) phaspleondiend,

hexaﬂa&%f)llld‘s hagi d, trifluoroacetic acid, phosphoric acid,
p-t ol uenesul fonic acid and net hanesul foni ¢ aci d.

[0047]I\EMFamezsuI6ﬁmmhglfa1mmajmds the nost preferred. An

unI of acid catalyst usually ranges
[0048] %@/e%léen trerﬁlab%m%l&g C%\lﬂ’amft%- eq. [0065] Preferably,
[0049]aM{5megﬁsegﬂmﬂ,u ate H2ZN-(CH2)"-X is an aniline, wherein

[0050] nEtIO%'Xcomegar; %thé’l Iac?etg‘.g

[0051] IPA means isopropanol.

[0052] HPLC means high performance liquid chromatography.
[0053] MEK means methyl ethyl ketone.

[0054] MIBK means methyl iso-butylketone.

[0055] MeOH means methanol.

[0056] MeSOsH means methanesulfonic acid.

[0057] MTBK means methyl t-butylketone.

[0058] NMP means N-methylpyrrolidone.

[0059] n-PrOH means n-propanol.

[0060] n-BuOH means n-butanol.



optionally substituted phenyl ring as defined above.
This aniline internediate nay be produced by reducing
wa@2oenmprond of forrmula X-NO2, for exanple by PCT/US2006/016215
hydr ogenati on. [0066] In enbodi ments, particul ar
aniline internediates are fofned by reacting a
nitroaryl or nitroheteroaryl of fornula AR NO2 with a
- C nd of formula A , in the WO 2006/ 127207
[006 11O Seses éﬁ‘#@irsazolezﬁylp??@%ﬁWidwwow%@n%u. tabl e
hexa b y‘lgy a
* ﬂggjtog y?hat% Q%Zr%%%tll on %@E}ﬁe ﬁ%%éﬁiog% nit ¥F?j
[0062]cBiHp sugads tesiahydrpfuaer.num on carbon. In this instance,
AR and AR both independently denote aryl,
Syntléé teroaryl, or substituted aryl or heteroaryl. Thus,
particular aniline internediates incl ude
[0063]a]in3dnﬂ)ay1m¢t lthenmsentidni i b nvslyodofer prepage a §libﬁt1tﬁt@ﬂrlp&ﬁlno@)dnolme

havmgdtﬁ? ?%lﬁ’@ﬁ%@ﬁ@?ﬁ} f gﬂnblsng:ﬂ \(l)\nrghﬁ chloro substituted

(pyridyl met hpx%)&m—w ne. Other suitable aryloxyaniline
” t er mgdi at®es i ncl ude 3-chl oro-4- (benzyl oxy)anili ne,
' chl or o- 4 (flug .ot”snzyl oxy)aniline, and
\?N o(iro‘ﬁényl )aniline, which can be

synnﬁesi‘ i’m an anal ogous manner. [0067]
2
mtvely;, the anilipg internedi ates can be forned
By reactinga hydroxynitroaryl or

,hydronltroheteroaryl of formula HO- AR-NO2 with
rrpound of formula AR -CH2-LV' in the presence of
[0064] kﬁi@é Iataemerdiate au@pealsmtemndlateéumhgalse formpla AGN-OCHIHFX is reacted

it SO S Ly USRI AP e R

at the @phithi. Tlﬁ%&b’cﬂoﬁ(ﬂﬁﬁ%ﬁﬁﬂy bb&f@iﬁ{é@tb? 1RENAg thB edaBtaAR tYsetér in
ubstituted ary het er oar denotes a eavi ng

alcohog?\tﬁﬁ B Perad ot lﬁ%gd‘? §pPRER %ynﬁlwl -yhstibysAiommeany Itdas been
found ‘JEX%Qﬁil’lﬁfettﬁﬁFé%E@&Pﬁraylhr e 5o, il 8 i\éée@%}fr? Eoo%ﬁ:' o, A 1c e(ljmount of

typically the conjugat € base€ ani on ong
acid cagalysth, deginedh b@mammm isofficiano thorendie $hd mmonmyirah@dmr The

trifl a rred | eavin ups.are chl oro and
eHectiys: iy ?&%géﬁ Qﬁl‘gﬁfomt‘ﬂ@u‘g}ﬁg e AR st Hsed and on
the pHfod lﬂl’@@a&i\bnﬁﬁ&ﬁﬁé’ t Pﬁlﬁﬂ@ﬁﬁﬁ@&ﬁéﬂl&rhas dach tdhe efﬁe@c%k} Ahmounts of
product of this step is not conpletely isolated Before

about 1pl=§ pbriMeRgnesitionis ¢ow e Seeri wed clfadfivelyciamaioprisedf about 0.025 eq.
Su1tab],%?g{aledsa%%€£sglﬁglﬁlgg E}'n&r Hé R drgchl%nc?er B?«graglgfll?c? %c%d Yufind acid, acetic

I on S uen

acid, trifivoocticegnhcd, };thb@plﬁinarabidng-t&ua’}eaﬁl@&ﬁct AQl b€mleBanédiEonic acid.
above reaction has the followng fornula I:

Metha Sul\f?’éﬂg gvgl I n%f@swre@zwr% Anyeffechive goooyt OEwrigatahfyt usually

rangesb@t%)é’eﬁgb&{tWSt atn§3n e di spl aced by the aniline
internmediate at the 4 sition. Leaving groups are

[0065] tWﬁewly, ynmmfemtmmpdlg‘@tfézl\bﬁﬁﬁz)arﬁ( @anodnilines tvheretn @isi 0 and X is an
'optlonaslf“}lr sub%stuted ‘phenyl ring as defined above This aniline intermediate may be produced
by reducing a compound of formula X-NO,, for example by hydrogenation.

[0066] In embodiments, particular aniline intermediates are formed by reacting a nitroaryl or

nitroheteroaryl of formula AR-NO, with a compound of formula AR’-CH,—OH, in the



chl oro, brono, iodo, nesylate, tosylate or triflate

groups. In enbodinents LV is selected from the group
w@omsits2idng of chloro i odo and brono. The prefBCT/E82006/016215

| eaving group is chloro. PG.is a WO 2006/ 127207

PCT/ US2006/ 016215 -25 prof%ﬁting group for the am no

nitrogen at the 6 position of the quinoline noiety,

rabl a |, tert-butoxycarbonyl (t-BOC) or
presengé §£$%S§398§P6612§1t1‘¥ ?cég%t,; sugh a @é(ghﬁ@rﬂ t followed bgmicatlytic
hydrogenatiorP6¥ ths réxtft b8 CRGSAT, 48 5
Foup o peneame o Gef AR ey WG AFL?Jy i mtane, ax
and AR’ bgth srndeppndeatly deatde aryhibetendag, orZsubstitiried tahy lopyéte@asil. Thus,
. [:] hy hove- described coupling may be
pecioi s et AR gt st viiEme B Fobe onowenple, by
reactinggrynidyl casleinalndith b cBloreslivafitgted HithdbdBz&e 10 RIS - chiBre4-

. preferred. enbodj nent, the hydrolysis is
(pyndsgngf(ngng &tié‘?fr'?&ﬁ%m% aryiaxyerbinpintsymadietes findtiEle Zeidoro-4-

b i1ifR1 3- - | a ve. |n. o
om0 AL R0y g,
which ¢an by Roibesizpd 017 arRtogbes mbhner. t he coupling and the

' re..telescoped,” that is, conducted in
R SRR R R R R —r
hydroxyaiohétervapy] o dérndld HO-AR-1965 Wit cosbEfhd oﬁ%@%ﬁ% gﬁf°§%rezz-LV’ in

h ge;]gdu?es an_acid salt which may be convert
© Pregsace of base gpd swiablassalvengstieli 4s DMF, AR @xEAR) foHowpdBY 2dtalytic

hydrogk ' ide chajl.n is attached at the
ydroghh RN AR re ST h HomeBuid S MRifuh B HobPigveasn AN and AR
both inderiendénithyslenotearyli héteranryaoi substitertd aar ROKMEAA10T V> denotes a

. f a R 2-(C=0) - erein LGis chloro or
lea"fng.%%@i%ft- %ﬁ“ﬁ&ﬂ &%ﬁﬁ@%ﬁﬂ%ﬂ@éﬂ%f%l@a}lh@fgyl’fatreh@@pmwédThe
~ leavingfgroupstaietypesally ﬂ@%ﬂgﬁ& 186 BaXy bt &%xaogl'ﬁ%?ig? Fl%f‘g & gzﬁfétro, bromo,

. limtation, an _ acid chloride, mxe
lodo, mggylatgfoadateor iiflase. Ehe prefared fleningrgoypsfaae ilbioaind bréto.
Lde- . LNng,.r.eagents. or other m dat i on
F00G8) BRI LRI el RGN B efietScorcBogems o s e
reactiomgprioducttolfi¢his steplis mg cofplebdy SbAed Beht BedfSmARFMHShEFk-described
'acidcattg’e Cf%(?o ition of the resulting conmpound i S ef 1 ned
E1das) %)gmg 5eagiionh bl is refereg te hereineg aditledppratitreackdh sequence.
0069] TFRYMBRImE al .0f - 1- rbon ato i
[ ]_ opt i onal Ilslg’rrtgﬁ gﬁﬁg% 3d?¥a!é§ usl?‘lglfrﬂettgﬁ&%aﬁ%veacﬁuﬁgg%?eaﬂ&l has the
following fogguladani no groups, or R2' may be al kenyl of 2-6
casbon @tongy optionally nono or di-substituted with
ami\no gr oam no groups. | n another
G padi =N t he activated carboxylate is an
m xed anhydride. [0073] Preferably,
2 cal e production, the steps of (a)
hydsogenat i ngvt he nitroaryl conpound to prepare a
first aniline internediate, (b). coupling the first
aniline ¥ntermediate \f)th a 3-cyanoqui noline core,
(c) deprotecting the quinoline to forma second
i nternedi ate and (d) preparing the free base

Llin y !
100701 15'is sy lgwitae aiopithd chmbesliglasshte; the amlibeintanediopu dist
posiont ko By 9 SHE.EAE PN TALSHR RS B
chloro, tyame; wdpi mbdyate,desyilat o triflatecgroepst T embbdignBaW & elcted from

the group consisting of chloro iodo and bromo. The preferred leaving group is chloro. PG isa




[0074] A general schene show ng the sequence of these

steps is shown in Scheme 1. WD 2006/127207
wWEMN6US2006/ 016215 -26 Schenme 1 hydro eng atiBCI/US2006/016215

X _-.(CH2)n-NO*2 _ s X-(CH2295|_\IH2 Couplingi GRL t_V

PGRL I-1 N(CH)n-X X.. .=2{C-12)n-...NH, H k C=

- = NMS®BHI-I-NCN2 .~. G2 N&N R (lI) R4

protecgllé% %Souﬂ Z@I{ tgé - ggﬁe}tr%’%ﬁ_ﬂ:ﬁz& }écfsl%lf_cljzr) or}itg%iﬁ%i}lo@q_éx%irg%gpwf%ably
acetyl gedlduthgtarband fi-BOG) Or BényRicycarbbhyl ITBRS; or!l SebtheRRith the
crystallization (salt) [0075]

I
amine (F}I}?é F@&&G%H'fll\éhﬁ& 9%{59%{)5 eifihordicotanida monn, enaniide, greup, or a cyclic
imide Fiokgtush BY FlithAEn e, AReALidb V248 %ﬁ@é%&%@t@% ngé I(a'idll‘_leedabove_

romthe correspondi ng carbdéxyll _ :
describpoppléigsmpiete flveved by hadtdlyzng thr ainddevitahd & podditio form a

om0 B0 B SR e o ér%g%éf% ﬁ@egﬁ
advanthgsoasityicondwt®l inShopsdnde SEAETBnPwaRe L IEMBd R, ¥ efined as
above. nop?r/e e%rzg gglbggg{elr{tss,zlg? grlxc? 1]{-? gr]é%ydr-o?ggn a?rfdhCe}ge{s a%koc})(y.

[0071] Preferably, the coupling and the hydrolysis are “telescoped,” that is, conducted in
sequence without completely isolating the intermediate reaction product from an earlier step.
Hydrolysis produces an acid salt which may be converted to free base, as described in detail in
the Examples.

[0072] In another embodiment, a side chain is attached at the 6 position of the quinoline core
by reacting the quinoline core with an activated carboxylate of formula R’,-(C=0)-LG wherein
LG is chloro or -O(C=0)-alkyl. Thus, the activated carboxylate derived from the
corresponding carboxylic acid is, without limitation, an acid chloride, mixed anhydride, an
activated ester or an activated group facilitated by peptide-type coupling reagents or other
amidation catalysts, wherein R’; is any organic moiety such that after the coupling of the side
chain is completed, the 6 position of the resulting compound is defined according to G; above.
In preferred embodiments R,‘ may be, for example, alkyl of 1-6 carbon atoms, optionally mono
- or di-substituted with amino groups or cycloamino groups, or Ry’ may be alkenyl of 2-6 carbon
atoms, optionally mono or di-substituted with amino groups or cycloamino groups. In another
preferred embodiment, the activated carboxylate is an acid chloride or mixed anhydride.

[0073] Preferably, for large-scale production, the steps of (a) hydrogenating the nitroaryl
compound to prepare a first aniline intermediate, (b) coupling the first aniliné imtermediate with
a 3-cyanoquinoline core, () deprotecting the quinoline to form a second aniline itermediate,
and (d) preparing the free base of a second aniline intermediate, can be telescoped so that
intermediate reaction products from steps (a) through (c) are not completely isolated, but
reacted substantially “as is” in the next reaction sequence.

[0074] A general scheme showing the sequence of these steps is shown in Scheme 1.



ci HNCN ~ON 6-Acetam no-4-chl oro-3-cyano-

7-el hoxy quinoline Cl14H12CI N202 + MWN289.72 F F Zn,
wWORMEH212D7 + OH F Cl o EtOH, 40-50 C, 2h cl O F P&IDHS2006IN 6215

or NO2 40C, 2h H2'S7 NO2 THEs 25 psi NH2 2

3- Chl or 0- 4-f 1 uor oni | robenzene 3- Fl uor obenzyl al cohol

3- Chi or o- 4- (3-fl uor obenzyl ) oxy-

3- Chl oro-4- (3-fl uorobenzyl ) oxy CO9H3CI FNO2 C7H7FO

nitrobenzene aniline MN175.55 MV 126. 13

C131-19CI FNO2 C13H11Cl FNSchelgd 1164 g/ Ml MW 281. 67 (EM

281) MW251,69 ci ci i 0O ~I "& v ~ CH3SGBH HN /

HN CN 1 Conc. HCIl H N HN CN 1f8emign K2CO3 F z i \

EtOH, 75 C 2 h/-ON 75 C, 8 h ~Oal N~ HCO MOH

25 -1 i e (0 D e € Xe——(CHa)sy——NHa

6- Acet am do-4- (3. chl oro-4-[(3-fluorobenzyl) oxy] -

6- Am no- 4- (3 chl or o- 4[ (3- Fl uor obenzyl )oxy] H (CHyly—X

anﬁ‘gF%“q%o) 3 fanof7- etthoxy quinoline = ¥ R Sy

________ ano OX Yo=Efni n%ﬁ
Oy 9 OCI FNAOD 504. 95 ( EN %%4)
499) C (E)-NA(4- (8- chllor o- 4- [{3=ftuor obe
aniiino} 3-cy YOXY- 6- qui nol i nyl )e;
(di met hyl am no) -2 but ﬁnam de free base
H
deprotection Ry \N/(CHZ)n
—_— HoN C=N
AN —————»Base (free base)
Acid
F
Gg N
Ra (ny
(salt)
Q H (CHz)—X
side chain coupling o “ Ry \N/ "
d, — =2
—_— 2 N c=
Ry cl H AN
%
Gy N
R4 v

recrystallization (sal)

[0075] Instead of an acid chloride, shown in Scheme 1, a mixed anhydride or an activated
carboxylate derived from the corresponding carboxylic acid may be used. The preferred mode
of activation is via the acid chloride or mixed anhydride.

[0076] Specific examples with preferred starting materials according to the invention are

shown in Scheme 2 and Scheme 3.
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Mal BET/US2006/0116215
benzyl ) oxy] ani | i no-7- et hoxy? i noline Malelc acid

C41- 1404 C25H20CI FNAO2 Oxa zr chl oride n-PrOH H20, 40

C MW 116.071 MN462.92 (EM 462) MW 128.93 (COCl) 2,

DMF d=1.455gim THF, 30 2 hcl

(E) - N- (4- (3-chl oro- 41( 3- %&Swsgenzyl ) oxy]

4- D met hyl am nocrotontc acid HO 0~~~ Yo o
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(di met hyl am no} 2- but enanl de di mal eate C6H12ClI NO2 v
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2006/ 127207 PCT/ US2006/ 016215 -28 Scherme 3 O ci o %
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CgH3CIFNO, CsH/FO nitrobenzene aniline
MW 175.55 MW 126,13 C13HgCIFNO, C3H11CIFNO
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B-Acetamido-4-(3-chloro-4-[(3-uorobenzyljoxy)-
antlino)-3-cyano-7-ethoxy quinoline

Co7H20CIFN4 O3
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HaN

\CNéL
/\

6-Amingo-3- cyano-4—(3—chloro~4 -[(3-Fluoro-
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‘ HN
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“C 16h
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N CN
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(dimethylamino)-2-butenamide dimaleate
Ca1H2qCIFNgO3 CgHgOp

HN MW 808.20 (EM 805)

CN E

VAN

N ood ™ \coon
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——————————— N o
EtOH, 75°C. 4h | ~~o I N 75°C, 8h o I N~ Hel MeOH, 25°C, 1 h
6-Acetamido-4-(3-chloro-4-(2-pyridinylmethoxy)- 6-Amino-4-(3-chloro-4-(2-pyridinylmethoxy)-
anilino}-3-cyano-7-ethoxyquinoline anllino}-3-cyano-7-ethoxyquincline (HCI salt)
C26H22CINGO3 CaqH21ClaN502
MW 487.95 (EM 487) MW 482,37 (EM 482)
(E)-N-(4-(3-chtoro-4-(2-pyridinylmethoxy)
Cl Cl amllno)-s—cyano -7-ethoxy-6-quinolinyl)-4-
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NM CaonsC|Neoa
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HN &) 0°C,16h N kN AN
—_—— e
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6-Amino—(3-chloro-4-(2-pyridinylmethoxy)- Mateic acid
anilino)-3-cyano-7-ethoxyquinoline Maleic acid C4H404
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d=1.455 g/m! THF, 30°C, 2h
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MW 165.62 Hcl \N/\/\( HN ~ {\l MW 673.13 (EM 672)
! HN LLCN
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[0077] Reaction of AR-NO, with AR’—CH,—OH followed by hydrogenation to form a first
aniline intermediate is described in Examples 1 and 2 below in connection with the formation
of a specific aniline intermediate, 3-chloro-4-(2-pyridylmethoxy)aniline (Scheme 3).
Analogous syntheses of 3-chloro-[4-(3-fluorobenzyloxy)aniline (Scheme 2), and 3-chloro-4-(2-
pyridylmethoxy)aniline, are described in Examples 1a, 2a and 1b, 2b respectively.



MV 445. 91 (EM 445) MW 126.93 (COCl)2, DWF d=1.455¢g/ ml
THF, 30 C, 2 h ci
W@ E)os27247 ( 3- chl or o- 4- (2- pyri di nyl met hoxy) PCT/US2006/016215
ani | i no) - 3-cyano- 7- et hoxy- 6- QKZ: noi i nyl } 4-
4- Di nethylantnocrotonlcacld ~ J~~ _
(di met hyI am no) - 2- but enam de nal eat e CSH 2CI NO2 i N
~0H20Cl N503C4HA04 MW 165. 62 HCl , NHN N MWV
Exampfg] 2, (EM672) HN\ ON\ "O\ N HOOCOCOOH [ 0077]

[0078]R8AfKdsA b IBL ol MB- W dY & ho kil dFeh Lt owed by

[ydrogenation to orma first anlllne internmedi ate is
ldescri bed in Exanples 1 ang p&l.ow i n connection with

e f.or noof aspgmf'gz#lne i nt er nedi at e,
chl or 4»(2 PYTi gl e i ne (Schene 3).

Cl

Anal ogous synt heses of
"3-chloro-[4-(3-fl uorobenzy oxy) aniline (Scheme 2), and

[0079]32 ﬁ%&fﬁ% c‘}m&ﬁol (E’}ébk g,ﬁjﬁf %5503‘%9 q" 1 vee'élllp @25[1\‘? (%@SWQ Beon
flakes m)maa a@aedp(@wagsz 03601 621&5esuitaﬂ,rsu59@mahava% wdRédlo 35°C. A
-chl oro-4-(2 ri dyl met hoxy) ni trobenzene
SOlutIOE OEIttheés l% uoxpn}trq eRESe (% 285 gphan AN 2 50apLNegs added
at 35-40007 IfhednRAlrt Hal }ﬂaldcf@lr Pi (’?l%d%%(t%e \iasQEfinchz%e\ﬁq)aclé to 20-25

di ssol ved in ACN
°C, quepghed withd1® @L) 111(2316 g@pu}tmgTsfhmy Ghered andwaslegevigi B0 (@8 100

). YRR o i en BnaoF40T 9% i it s thon 99.5%

purity ACNt{r2itkdty) HABS agsided at 35-40 C. The m xture was
eld for 14 hours. The nixture was then cool ed back to
ExameB 1395 C, quenched with HO (1L) and the resulting

[0080] ﬁ%c%&mﬁlléﬂtﬁégu I@éﬁs%il ?a 3 Bty g? ot elbzyﬁ%‘igyég&o%enzene,

resultin ct™ was ed as a tan SO
3-fluorghesnizsil wlmhml €0.30 kat2edo Ihbhnl 99 e@PAvas dissolved in ACN (6.0 L) and to it

was added potassium hydroxide flakes (85%) (0.16 kg, 1.25 eq). The resulting suspension was
warmed to 35 °C. A solution of the 3-chloro-4-fluoronitrobenzene (0.40 kg, 2.28 mol) in ACN
(2.0 L) was added at 35-40 °C. The mixture was held for 18 hours. The mixture was then
cooled back to 20-25 °C, quenched with water (8 L) and the resulting slurry filtered and
washed with water (2 x 0.40 L). The resulting product was dried at 45 °C, under 10 mm Hg
pressure, for 25 hours to give 0.59 kg (92% yield).

Example 1b

[0081] To prepare 4-(benzyloxy)3-chloronitrobenzene, benzyl alcohol (0.34 kg, 3.14 mole,
1.10 eq) was dissolved in acetonitrile (1.70 L) and to it was added potassium hydroxide flakes
(85%) (0.24 kg, 1.50 eq). The resulting suspension was warmed to 25 °C. A solution of the 3-
chloro-4-fluoronitrobenzene (0.50 kg, 2.85 mol, 1.0 eq) in acetonitrile (0.75 L) was added
keeping the pot temperature < 45 °C. The mixture was held for 14 h. The mixture was then
cooled back to 0-15 °C, quenched with water (2.5 L) and the resulting slurry was filtered and
washed with water (2 x 0.50 L). The resulting product was dried at 50 °C, under 10 mm Hg
pressure, for 24 hours to give 0.73 kg (97% yield).



purity as determ ned by HPLC area. Exanple |a [0080]

To acconplish the anal ogous synt hesis of
w@2@bhznoer 4- (3-fl uor obenzyl oxy) nitrobenzene, PCT/US2006/016215
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pot assi um hydroxi de fl akes (85% (0.16 kg, 1.25 eq).

T d.to.35 C. A
O P S R oA b eribepi ang sotvents are

shownkigy ,TaBleZlB Tiwd DistithredeMrie§ dn Tablk: 148814 ?#Qggle%ns?’lﬁ vcifn 5% excess

£ Thg n% re was held for 18 hours. m xt ure was
of pyridil¢arbinghyvatussdek to 20-25 C quenched with water (8
Tableupmaymﬂmﬁhw rhotilde] tered and - washed wi th
ter (2 X e resu tlng product was drled at
Scale4p Gplvender MolumesHg| MWaesSSYr eBadeor 2'§mli]§)Lr'§eﬁl Purity
(g 0,59 kg (92% yi el d) Exarrpl € 1@(1[0081]@?'0 re %) (%)
2.0 4-(D$MP’| oXy) o- %ﬂl or UIIKU;_KUCIIL e pen |\..uur
(o 30 ey 3 1430l e eq) _was Lvediin | 905 | 947
2.0 acet rille (1070 L) &l tg itl.2as adubd pOREASS WB7 | 78.4
2.0 hydraxiNde 11 akeg (85%(dfp 24 kgy 1]504€q). gF€] o35 08.4
ries g suspensior varrretd—to—25—¢€: sol-uti-or—of -
2.0 thelﬁébABhl oro Z_Bf! udro hP ohenZehe (0.580 hg.R]é. 85 Iﬂﬁl NA
10.0 91 0 BYF i n| acetléni trli I KOED. 75 )1 was ardded Keedi o5 | 96.7
tihhe pot tenperature |< 45 C. |The m xture was kgl d for
10.0 14 hACRhe M xtyse wgs coqgled back 1o &
20 OUETGRT Wi thypter— {25 L-an L hel r Bt S;..ﬂ}ﬁ 99.4
Y tered a shlééﬂlvith vigt er | (2% 0. L)|. 87ife | 99.2
2.0 rlesuPMIg prod@8t wasKgCiOgd|at 150 C| wedel Hrmhigo | 985
gressure, for 24 hours to give 0.73]kg3(97%xy el|d). WO
4006/ 127207 PCT/ US2006, 016215 =36 00821 rijment al
rlesults fof the reactﬁgﬁ g$k§§§%31e 1 wth different
K nd solvents are sho in Table 1.|The |3ast
2.0 tlhre&Clhtr|es 20 Tabl &.COar ¢ | arige scdlge fumsrin whach NA
d 5% excess of pyrijdyl carbinol was U§ed Iﬁble 1-
20 Pre t1opn of N Troa I nterpgedi afe;scale yent
500 ‘\’UI H?HF € B’za.glc TI ||li,dt|:(e)uy V' ER)PI Dlrll \I \é,ﬁu &\%) NA
aullile) 1‘5 AN ( 229 pviE 280 1. 1120 RT200.5 9. 7| 935 | 998
200 NNPJQOmeH 1.22@0 RT 480H 78.41.12. 0] AGY 20D K@H 1. %4 97.6
T 9 98/ 4 U E K 72 R NANATI00
200 R S 128y ROl [ 35 T Pk 935 | 969
400 ACN 0 KOH 1.25 16 40 | 915 | 984
400 ACN 20 KOH 1.25 16 40 93.8 98.1

NA =not applicable
RT = room temperature (20-25°C)
Example 2

[0083] Preparation of 3-chloro-4-(2-pyridylmethoxy)aniline from the nitrobenzene product of

Example 1 was accomplished with catalytic hydro genation using platinum on carbon.
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96.9 400 AGN 20 KOH 1.25 16 40 91.5 98.4 400 ACN 20
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0 59 er._wet. nd at.
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30- 35 ling is necessary to. maintarn the
mamta{netﬁ'ﬁ%er“élﬁ? gre&qlqw\,g@occ [0085] As a specific exanple,

n
[0085] AW ?ek’lff@ &Bmgr&ﬁhﬁkﬁre of( %}5}3{{0 vﬁ% Bﬁ{;&g@ég@#@nﬁ% 8nze 8 (0.15
kg, 0.5] {7 ql@tqndr%%l (wOradin % BU@(DG Dk) vmistrmy}dim@mma(f)@ﬂ L)aitzas&@'dro genated
at25 p{ﬁsﬂn gtq%asgg élgﬁr%sghg gggtﬁgeéwﬁﬁ%@ %r 1;%%3%513?@ with
tetrahydﬁ)flﬁ@n 0.60 IheThé filtradd @ad@istiltHdsh |a|v|0ﬁﬁ’né & BoUOb P58, 24 ethanol
bout c(1) 75 L _and et hanol

(1.12 L) was added. Distillation was continued to a volume of about 0.75 L and ethanol (2.85

L) was added. The mixture may be used “as is” in the step of Example 3 below.

Example 2a

[0086] To accomplish an analogous synthesis of 3-chloro-4-(3-fluorobenzyloxy)aniline, zinc
(0.464 kg) was added to a mixture of 3-chloro-4-(3-fluorobenzyloxy)nitrobenzene (0.40 kg,
1.42 mole) and ethanol (4.0 L). The mixture was heated to 40-50 ‘C. A solution of ammonium
chloride (0.152 kg) in water (0.80 L) was added over 0.5 hour keeping the pot temperature at
40-50 °C. The mixture was stirred for 2 hours, filtered and washed with hot (40-50 "C) ethanol
(2x0.40 L). The filtrate was distilled to a volume of about 0.80 L and 2-
methyltetrahydrofuran (2.0 L) was added to dissolve the product. Water (0.80 L) and saturated
brine (0.40 L) were added and the layers separated. The organic layer was washed with water
(0.60 L), and distilled to a volume of about 0.40 L. Ethanol (2.0 L) was added and distillation
continued to a volume of 1.2 L.

Example 2b

[0087] To prepare 4-(benzyloxy)-3-chloroaniline, a mixture of 4-(benzyloxy)-3-
chloronitrobenzene (0.325 kg, 1.23 mole, 1.0 eq) and 1% (w/w) of 5% Pt/C (3.25 g) in
isopropanol (3.25 L) was hydrogenated at 25 psi for a minimum of 4.5 h. The mixture was
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b HN/ \ CN NH, E 1\ N [0091] To

Cl.000.+ MSO3H
acetylaprglrnfj%‘iuﬁ?oll“heea%gl?ﬁ‘mt%éj}l‘?’eact| on, the two reactants were
Y° heated together in alcohol at_ 65-78C over 4-6 hours,

\ Yyielding tthe praodygts The regction begl an| arr_ber
r and i/%rﬂtoall ht ef belg urry s it
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350 g, it '&o necessBEy- t d 2 tNy ount
(0.025 eq.) off methanesul fonijc a |to |n|t|atu t he
reaction. |As d*speciflic exanpl eg

4- chl or o- 3= cyano- 7- et hoxy- 6- N acet vyl ar i noqui nol | ne -
(0.141 kg, 0.49 nole) was added to the m xture-of
[0091]ER@paat@mZthe tohglR@eaction, the two reactants were heated together in alcohol at

65-78°C over 4-6 hours, yielding the product. The reaction begins as an amber slurry and

D

thickens to a lighter beige slurry as it approaches completion. Upon scaling up from 75 g to
350 g, it proved necessary to add a catalytic amount (0.025 eq.) of methanesulfonic acid to
initiate the reaction. As a specific example, 4-chloro-3-cyano-7-ethoxy-6-N-
acetylaminoquinoline (0.141 kg, 0.49 molé) was added to the mixture of Example 2, followed
by ethanol (0.037 L) to give a suspension. A catalytic amount of methanesulfonic acid (1.17 g)
was added at 20-25°C. The resulting slurry was heated to 70-75 C and held for a minimum of 4
hours. Thickening of the slurry was evident after 1.5 hours. Following reaction completion, the
mixture was cooled to room temperature and may be used “as is” in the telesboped reaction of
Example 4 below.

Example 3a

[0092] To prepare 6-acetamido-4-[3-chloro-4-(3-fluorobenzyloxy)anilino]-3-cyano-7-
ethoxyquinoline, ethanol (4.80 L) was added to the aniline solution followed by 4-chloro-3-
cyano-7-ethoxy-6-N-acetylaminoquinoline (0.350 kg, 1.11 mole). A catalytic amount of
methanesulfonic acid (2.0 ml) was added at 20-25°C. The resulting suspension was heated to
70-75°C and held for a minimum of 2 h. Thickening of the slurry was evident during this
holding period. Following reaction completion, the mixture was used as is in the following

telescoped reaction.
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NR =no reaction, NI = not isolated; ND = not determined; NA = not available

1. Carried through to the deprotection and generation of free base to give 69.5% overall
yield.

2. The overall yield after the deprotection and generation of the free base is 76.1%

3. This reaction was not filtered at all but taken as slurry to the next step.

Example 4 - Deprotection

[0096] The deprotection of the quinoline intermediate formed by the coupling reaction using
2N HCl in water is preferred as noted in Table 4 below. As in the previous Examples, the
intermediate product of this step is advantageously not isolated, but carried over as a wet cake
into the next step.

[0097] Preparation of 4-[3-chloro-4-(2-pyridylmethoxy)anilino]-3-cyano-7-ethoxy-6-

aminoquinoline hydrochloride.

Cl
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HCI
\ CN \

Hzo
2

OEt N OFt N
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cake and carried through to the next step.

Table 4 — Deprotection

Reagent/
, Solvent
Scale (g) (vols) Temp (°C) Time (h) Yield (%) Purity
1.0 2N HCl 50 1 No reaction NA
EtOH (5) after 1 hour
1.0 2N HC1 60 1 87.5 97.6% str
H,0 (50) 1.3% SM
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ND = not determined (the product was used in the next step as a wet cake)
NA =not available

SM= starting material

Example 5 - Preparation of free base

[0100] The 4-[3-chloro-4-(2-pyridylmethoxy)anilino]-3-cyano-7-ethoxy-6-aminoquinoline
HCI salt was converted to the corresponding free base by treatment with 10% potassium
carbonate (1.8 L) in MeOH (2.82 L). The mixture was stirred for a minimum of 2.5 hours and
the pH was 9-10. The product was filtered, washed with 1:1 methanol/water (3x0.19L)and .
dried (at 45-50 'C at a pressure of 10 mm Hg, for 24 hours) to give 0.186 kg of product with an
overall yield of 86% over 4 steps. |
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salt was converted to its corresponding free base by treatment with 10% aqueous potassium
carbonate (0.213 kg in 2.13 L) in methanol (6.40 L). The mixture was stirred for a minimum of
1.5 h keeping the pH at 9-10. The product was filtered, washed with water (2 x 0.50 L) and

dried (50-60 °C, 10 mm Hg, 20 h) to give 0.347 kg of product with an overall yield of 82% over
4 steps. '

Exaniple 6 — Side Chain Coupling

[0103] An acid chloride of formula R’ 2-(C=0)-Cl, a mixed anhydride or an activated
carboxylate R’2-(C=0)-LG derived from the corresponding carboxylic acid, may be used to
couple a side chain at the 6 position to form a 6-amido-4-amino-3 cyanoquinoline. R’, may be
alkyl of 1-6 carbon atoms, which may be mono- or di-substituted with amino groups or

cycloamino groups, or R’, may be alkenyl of 2-6 carbon atoms which may be mono- or di-

substituted with amino groups or cycloamino groups.
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[0105] The amount of 4-N,N-dimethylaminocrotonic acid needed was 2 equivalents with
respect to aniline. A slight undercharge of 1.95 eq of oxalyl chloride was added along with a
catalytic amount (3 mol %) of DMF. The acid chloride was formed via the Vilsmeier
intermediate. The completion test for the acid chloride reaction consists of quenching an
aliquot of the reaction into ethanol and detecting by HPLC the crotonic acid ethyl ester. This
method serves as a check to ensure complete consumption of oxalyl chloride. Excess oxalyl
chloride will form diethyl oxalate when quenched in ethanol.

[0106] The acid chloride is stable after holding for up to 5 hours at 0-10 °C, when
decomposition begins. After 20 hours, complete decomposition takes place. If the acid
chloride is allowed to warm, decomposition occurs and its effectiveness is diminished.
[0107] The quality of the starting crotonic acid also plays a role in this coupling reaction, as

commercially available crotonic acid may contain acetic acid. Acetic acid is detrimental to this
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pyrolidi AR ARSI ) AR BB b onjs B mpeReTiheas LiE. The
mlxturea\mslstmed foflaeleh g GohRIEYuntil Bds8 thada8outi R bF b ls¥ar @,
5% [0110] To denonstrat g czzluspecl [ g sy %&ﬁ{e remains

by HP L‘Iaf Wg‘@f pIqlges phout §-1¥9H~’Fsor 0-4- ( 2-

[0112] Upon completion, the reaction was quenched with water (3.0 L), held for 30 minutes

and then warmed to 40 °C. Aqueous sodium hydroxide (170 g in 1.25 L water) was added over
1.25 hours to bring the pH to 10-11. The mixture was stirred for an hour, then cooled to room

temperature and held for 3 hours. The resulting precipitates were filtered and washed with



pyri di nyhnet hoxy) ani | i no] - 3-cyan- 7- et hoxy- 6- qui nol i nyl
} -4-(di met hyl am no) - 2- butenam de, a sol ution of
wa2NsMeDT net hyl am nocrot oni ¢ aci d hydrochl or i BET/[$866/016215

g, 1.12 nol) in THE (1.88 H% and a catal yti c anmount

of DMF (2 nmL) was cool ed to*l:5 C Oxal yl chloride (97

m., 1.09 nol, 0.95 eq) was added dropw se over 45

i nutes. The m xture was then rmed to 25-30

water (0f migind depians OPOJLIT Hleheyest sekidsswere pgy nsetln é@@’a °C) in
acetonftAle: FAFRLEHR s%ﬁRi%H Q'B&l'e@ Bv&f3 HH&?A %lroorﬁ Wt Rp &S dYTHdGduct was

then cooled to O- [O When the reaction 1Is
filterearshwashed mthgzo@i a@tcmdhLﬁtTHE dhe product was dried (40-50 °C, 10 mm Hg,

[ y i dyhnet hox
24h°urﬂt°|g§je /%%n%)rrg?ﬁeﬂg cyan 7- et hoxyqui nol i ne (250 g,
Example®a nol) in N-nethyl-2- pyrolidinone (1.88 L) was
added dropwi se over 2 hours keepl ng the tenperature at

[0113]ploannaiggeus pinghagis@f Wk Nstr Bradorpdr (Gatuqrabepeyoxpisgiino]-3-
rano 55U e A AR L o
dlmetluﬁammnc@[r@lnei awhhydrdnﬂﬂmr_&bdﬂ 00 p, Wesmaled e tetdhydrofuramdiel3 L) and a
cataly BTt oL S i Rl o B soptet 99T sy cizeide 53

mL, 0. 62' ﬁﬁﬂ’e QWY eq) Iwad add&%ﬂﬁp\flﬁe BYdrng ntu!ﬂe TR niRuEOwad thed R@rmed to

ture was stirred for an (ﬂour hen cooled to room

25-30 ¢ é’#éériﬁ%f(é Zdnteneoaled tr0-8 dﬂrﬁ@th}’i‘ﬁepyr@d@mqnﬁ@o 225 L) was

s BSOS AR MALEN I Y0

fluorotieapylary) |{nllkb-BlcyancFhethory-qaidblitks (160 rge OBQ aﬁ(ﬂ}imtl’@-ﬂiaﬁj'lh%
' etonitrile: THF and the sol ution co,gled

(70-75 C
Pyrfohglr;’@rle 21 %‘i& ) added droggiig RYFS R ecPinE dhegpBReaiGgy - Lhe
mixturk 'vx}ats efife ﬁﬂ% }Q@ﬁlﬁﬁgut\@ ﬁd%lr&c Waﬁn@&ﬁt @nis c‘C'ahﬁ stitdbd go-ﬂﬂ%rther 12

product was dried (40 nm Hg, 4 hours
hours. GiheeniB8%e imeotaddo Vel Y y,r cmedcheE%amﬁdmgﬁwtefr(ﬁ_ 83} dver 2hours, and

t h
sirred P QARG R AR B i o A o aghonide 101 gin
0.75 LeyatdiPwas aldudoyeHt Botirto Ibhﬁg the-pHt {(odi OVEL. IThke @i i@g wds Bitk@for an
a solytion of 4-N N met hyl am nocrotoni-c acid

hour, ({fetbiPo At ndoeehed b BaisBIo O oLl v
o e 65, TR P T s

aceton@nﬁZeimdiydrof@raﬁm 80 L) wad thecdtion cogded seerGvmursSd rovm temperature.

g3 D S S b e A B g0,
The pré&icZRas Wiede®-5@REARImAVEE, @) Bivk®.15a18d88Y; Aeld

sol ution of 6-anino-4-[3-chl oro-4-(3 quorobenzy?oxy)]
Examplaiobi no- 3- cyan- 7- et hoxy- qui nol i ne (150 g, 0.32 erI) in

L. ed_drop
0114 B AP PRI AR A 1o dalliaBES Sl PRI R Bt Bhotiny-
4-(dimethglagiine F BOulenimiie fleebade, ab@luﬁolﬁoﬂ’mwlﬁvdlmaﬂhmﬂnﬁ@rotomc acid
C and Stl”?q gfor a further 12 hou

15
hydm%‘%f%dﬁr(éfﬁ P & LEomzple)dn acetenitle (98 malh aprd bg;atalaar ﬁ@omtqfr
dimeth§lfofndnid@{§ 55 M) WHsSooRA% 0-5 . Oxalyl chloride (9.3 mL, 106 mmole, 0.95

eq) was added dropwise over 5 min. The mixture was then warmed to 25-30 °° and stirred for

1-1.5 h then cooled to 0-10 . A solution of 6-amino-4-[4-(benzyloxy)-3-chloroanilino}-3-



stirred for 30 mnutes. The mxture is warned to 40
"C. Aqueous sodium hydroxide (101 g in 0.75 L water)
war®eaziterd over 1 hour to bring the pH to 10- 1BCT/TR06/016215
m xture was stirred for an_gjpour, filtered warm (40
'C) and washed with water (2 x 0.30 L) until the pH of
the last wash was about 7. The wet solids were
c anoﬂe&h 1%
Py ARl S BRI b BB 7 o acea
dIOpwssg loyer Fhmioksdepihgdheten®etature §-100°.r mhmm:etmew@t mhed forkh@inimum

ai s filtered shed with col
of L G AT sbdeubF ERaRBbn st b stenhed bydgopwise additon to
a solutponosfsotiunelsicatbbete (G907 91@70
D 154 kg (83%yi el g) 2 |rgelpggﬂj;odﬁﬂ3dﬁ}lg@ ?ﬁe%iat?*e%vemght

while ygipg {QLIOPHI f&@@ﬁlﬁ?}f@x%ﬁ BiEeor® ter¢qud-mshycawahma¢¢ﬂ(3 x 25
. TR P B A TR Bl BRI B 4o
produch yis doibd G45-§iE (nr{amﬁl Hg, 21811? tmfgweg)z 81t @nqu% piid)) rlgi' ﬁl(vg@gg

| C anpun 0] I e or nam ae
<DMS<511€§6> %ag &ddh éﬁiié %5 & Apea4A (Sclfﬁlotﬁ)d€5'{3g ¥ (m. 7HL.08), 7.35-
710 G ), P ol MEECRSCRD, SO 5L DAECIRAT.5ILR 2n,
OCH Hll),]_4 80 o, 2e P GIDEIFBY 307 @5 21, N(X—Iz)Azsel(u,th; IN(@|H3)2) 1.47 (t, 3H,

m no- 4-[ 4- (benzyl oxy) - 3-chl oroani | i noj -
OCHE%@B/ 127207 PCT/ US2006/ 016215 -42

[0115] cResudts dbiatdaaxwthaifferehi Rectiod r@oedﬁt@s M!ﬂ%}ent fegrees of scale-up for
| - 2- pﬁrrolldlnone (175 was ad g<§ropvv|s

N-
synthe%%gﬁis "y kehrnpoeleg a@%ﬁw@mancrrableoi 10 c The

TablegfL)StléﬂééMﬁlSc Joed for a mnimm of 1 h at 0-10 C
ter réactlgllrplfgrml etion, the mxture was quenched by

LOPW Se add| tjo oI ution _of sadi um bi carbonate
Scaleg § 370 Ql?i}gﬁ%’?) oVeFitBBCHYls.| and st iGqremgents
ovetni ﬁhf while warm ng 1o room tenp rature. The

1mx1ureAwfilter and fwashed ,w t h wvat
m)| The crude pr ogﬁct WS recggf}st all i a%% d?'?lﬁ?? fofgiline,
(80482 'C) acetonitrile (570 ml). The Z@? ey

10dr| 2d (%%550 g, 10 nmHg,| 28 h) to giVe IZ. 8T (41I%
yi el d . 888(DVBD- d6) 9744 (s,| rEMerseuiditign, RaHCO;
(s, 1H Ar), 8.44 (s, 1H/ Ar), 7.53-7.|3Bepeh 7H, Ar),

o 70 [ A+ 111 f"LI’)f"LI—f"l_L\

3b- 7. 10 (il, 24 /’:\l), 7o (Ot I,

l. 1
10 6.59 (dTHFH, -|CH2C®6CH- )| 5.219f¢s, 2H, w@&HJ\aquéen%ﬁ

2H—OCH2CHR) — 3. 07 (¢, 2H NCH2) 12 18 (s

{
\L1, T o IOt

150N(CH3) 2rgrl. 47 (t, g8H,  OCH2 %[ 011 )
obt pi ned with |different 1 eac?lbg')r?zpr oc:csis“]"at%§rH éﬁanH quench

different degrlees of scale-up for synt e5|ga3ﬁnthe

el

502-pyrid et hgxy a%gl og are shown in Table 5. Table 5
- S de in Qoupl PRg Scal e (gy®Sol ventWarkra’q,gjaOH quench,
Purjty LC (% |[Comments 1| ACN 64 84 add fagfifdtretidmori de

to gniline, NaHACO3 quenth

300 THF 87 99 water, 40°C, NaOH quench,
fast filtration
250 THF 90 99 water, 40°C, NaOH quench,

fast filtration -




10 THE 88 97 reverse addition, NaHCO3 quench 10 THE

86 99 water, NaCH qguench 150 THE 68 TI .2.02* water,
wa@s/1XaeH quench, fast filtration 250 THE 85P@BUS2006/016215

wat er, 40C, NaCH quench, f%st filtration 300 THE 87

99 water, 40C, NaCOH quench;™ fast filtration 250 THE

90 99 water, 40C, NaOH quench, fast filtration WO

061127207 PCF/-US2006/ 016215 43— Scale (g)-Solvent

20
[AAVAVAV |l by ey gy vy | OO0

ScalegE!|d (SodyenPur i t yyibld Coprptig: @gP0 [THE 83 98,8ment
e\\/%)teer, 4OC,n Na(OH qluen(g/%? f ast 5}fi Igr)(e)lt on, 4% SR/I e

remgi med * 1 = totat T npuritires—{0tigt—FPuri+f+eatiuon
15Gf tlhe pFbduct |is c8hductled by9BEcryst pllatezp40°0NNaOHBquench,
sui tjabl e solvent followed by reslurry| fgt Bitktionatos SM

fol ljowed by additional recrystallizati pmased

pecessary. As lnoted in Table 6, in the synthesis of

t he 2- pyFi dyl met hoxy anal og, several trials in
# 1 =Qdehif; é’ﬁgﬁ solvents did not result in the isolation of

a sin Bsbl ynor phic form of the product. Table 6

[0116]SPadificatigdn GbHihe @oddupis uﬁﬁ@ch@dﬁiydeél%tamgﬁf_il_&;{ghi éﬁﬁ&iﬁg Solvent
-5 [ [ - C . H20: : .
followd 8 Fsfiie Wil patepeeli oy senelpeqystallzaiion, apnegssary. As
ted IR3GLIA2 G : jop i i
e 5098, 00 ol e g
solventsglnotrg®d), in 1138isolation Of 4 sidglEpCmdiiiic FnOe thSEraHSRAC,
Table §89C

Scale (g) Solvent Volumes Yield (%) Comments

4.00 2:5:5 12 97 Crystallization ~42°C
H,O:THF:ACN |
1.00 1:5 H,O: THF 12 84 DSC 125°C, 183°C
1.00 1:10:5 16 93 DSC 122°C, 190°C
H,O:THF:EtOAc
1.00 11:10 12 91 DSC 104°C, 188°C
DMSO:EtOAc

1.00 1:4 EtOAc:MTBK 50 92 DSC 109°C, 180°C, 188°C
1.00 1:4 EtOAc:MEK 50 92 DSC 182°C, 189°C
1.00 MIBK 22 91 DSC 180°C, 187°C
1.00 1:3 EtOAc:THF 40 94 DSC 119°C, 186°C

- 1.00 10:7 EtOAc: 17 78 DSC 120°C, 189°C

‘ MeOH
3.00 EtOAc 133 87




1.00 MBK 22 91 DSC 180C, 187C 1.00 1:3 EtCQAc: THF 40

94 DSC 119C, 186C 1.00 10:7 EtOAc: 17 78 DSC 120C,
waa®e27e0OH 3. 00 Et OAc 133 87 WD 2006/ 127207 PCT/US2006/016215

PCT/ US2006/ 016215 -44 Scale (g) Sol vent Vol unes Yield

(% Conments 1.00 M BK 40 984PSC 101-C, 179C, 186C

1.00 1:4 Et OAc: M BK 50 92 DSC 179C, 187C E 2.00 1:4

EtOAc:-M-BK 50 93 1 00 Acetone 100 80 FExanple 7 -

| Scalg mat i on Qf)lvéﬁtjt [ O KA B l”?%l@@/%q s hygrﬁs&ggein%

and unpdergoes hydroljlysis readily rming a sa

e fonpo such |as a fumarate_or mgsylate s .
1'65(?abi i zeslﬂ?ﬂaeKrml edul e %hd riendeP$ t he %%6&%&»&7%%186 C

sol ubl e. The nost eTerreo st T35 &a Feate satt;

1.9hi ch| HatEfadeM to ¥e gﬂghl 92 cr yStRSCilAE°GAd7t0

EXT St SUUdeHLIaIIy as—a-sthghe—pobyrorph—as—shown—by

nradubet 1 n the nresance aof A acid has hPPn fOUﬂd 1o
protouct—rH—tHe—pH-eo8H

2.(98C tﬂectEtIgAa:iMﬂBiIm%Fi g.50L. [|011893 Recrlystalli zing the

1.00 el dl a stallighe saltj forgyof jthe gsodugt. Experinmental
results achieved utillizing dijffferent salvents for the

recrystallization are set forth in Table 7. As seen in
Examplg (| -eFgrmajion ef$advenent i s observed when

B T T
compoandh,g;heh P4 ST o€ nfe@ylble sdiRkDilzes tlB@ﬁéMéﬂ@%d &ﬁ&érg the

H20 | Yi el
compog{ﬂ%@(@ (8] bslgl %ﬁgh@gt\é’(}&a@@é}# lgs\égl}liéﬁ%lﬁlelt Whﬁﬂh les @anlfound to be

highly %é%ﬁal%gegagld tfe &gt %%&b@y&? f&g g%)%cilgma%h as Shown b§/ %%)C 0
thermogram in Fig. 1.

[0118] Recrystallizing the product in the presence of an acid has been found to yield a stable
salt form of the product. Experimental results achieved utilizing different solvents for the
recrystallization are set forth in Table 7. As seen in Table 7, an improvement is observed when
n-propanol/water is used as the solvent system. A maleate salt is the most preferred, as it exists
in a single polymorphic form.

Table 7 - Recrystallization

Scale (g) Solvent (vols) H;0 (vols) Yield (%)
2.45 EtOAc (50) 0 62
1.97 n-BuOH (50) 0 66
1.00 EtOH 1L (10) 1 . 27
0.50 EtOAc (140) 0 88
0.50 EtOH 1L (20) 0 100
0.25 | EtOAc:MeOH 0 -

(100:100)




WD 2006/ 127207 PCT/ US2006/ 016215 -45 Scal e (Q)

Sol vent (vols) H20 (vols) Yield (%9 3.24 EtOH 1L (32)
w@®2@4/1272000 Et OH 1L (15) 1 83 1.00 M OH: Et CACPOI/BS2006/016215

(2:3) 1.00 EtOH IL (15) 1 6 2.00 MeOH: EtOAc 0 91

(13.9:9.3) 4.00 MeOH EtOAc" 0”83 (13.9:9.3) 1.00 IPA

(15) 4 86 1.00 IPA (13.5) 1.5 90 1.00 IPA (13.5) 1.5

84 1.PpO—+PA{18)-2 86 1.00 p-PrOH(18) 2 63 1 Q0
n- Pr OH (Sl 3 BoBRnneBIsH |( Yolky I 73ielPye
n- Pr OH_(10 %Sgﬁl P PRbOB e e &) TeER & oo
n-ProH (19,8) 112 .00\ n-Prod (10.9) 1.2.85 %.00
n-Prod (1 .gg) 1 5 EgH T 115, (0. 8) |1.2 8 vo
2006/ 127207 PCT/ US2006/ 016215 -46 Scalje (g)  Sol vent
(vol s)| H26%volls) BiWEId- (199 (375 d-Proy (1088) 1.2 90
100 n-[PrOR{I078) t 288 [0t Preparationof
(E) - N-{ 4- [89chl jor MeOH:Ei@&ei di nyl et | i gxy) assl i no]-3-¢
yan- 7-jet hoxy- 6-| qui n@2:Bnyl }
- 4- (di prethyamipno)-2-but enamilde nal eate,  WAY-179272-B
[ 0120] 1.00 EtOH 1L (15) . |. 1 .6?.
(E)-N-{4-[3-chlloro-4-(2-pyridi nyl met hoxy)anilino]3-cy
an- 7- et hox yp 6- qui RRlqmyldAd- 0 91
(13.9:9.3)
4.00 MeOH:EtOAc 0 83
(13.9:9.3)

1.00 IPA (15) 4 86

1.00 IPA (13.5) 1.5 90

1.00 IPA (13.5) 1.5 84

1.00 IPA (18) 2 86

1.00 n-PrOH (18) 2 63

100 | n-PrOH (9) 1 83

1.00 n-PrOH (13.5) 1.5 78

9.00 | n-PrOH (10.8) 1.2 72

4.75 n-PrOH (12.6) 1.4 83

5.00 | n-PrOH (10.8) 1.2 91

5.00 n-PrOH (10.8) 1.2 . 85

500 | n-PrOH (10.8) 1.2 78

40 n-PrOH (10.8) 1.2 80




di met hyl am no) - 2- but enani de crude free base (0.1 kg,
0.159 nole) and nmaleic acid (0.019 kg, 0.164 nole)
waowegoe/12fi2850l ved at 40-50 C in a 10% wat er / n- prpQENSL006/016215

m xture (1.20 L). The hot lution was clarified and
cooled over 2 hto roomteﬁ% rature and held for 12-15
hr. The product was filtered and washed with 10%

wat er / p=propanof—(2—x—6-15—+t)—Fheproduct was dri ed
E)g,?: C2 mim{*(g)-lg Dblkent twlyi Ve b q’OE;)(SS%e)M @j/jj)

DVEO- [d6) 395 73 [ S.prdbbh (1 M) . 1H 893 (s,
(1H, Ar,,)§9%0((§.l)r?ﬁ(%@§, iséO(s ngd\IH) e A

dd, 1H, , 7.5 Ar)) 740 In 3H Ar
(7. 24 (m @@ Ar)‘,’"%éé%l&'(%'b, H1 ( cH{)88 6. 03 (é 2H,
HCII:CH:CH-CCI]—, 5.29 (5, 2H, LLI‘Iny) 4330 2H,
3.89 (s, 2H, NCH2), 2.76 (s, 6H, N(CH3)?2),
[0119] 1Pr@p f1on QHE)M{[;&cﬁlorqE}@Mdmyﬁnethﬂmﬁ@] 3L6¢anB-7-ethoxy-6-
153, 5 149. 8,
qumoh%gg g(dl%%g ygalmilggfz éutefglﬁlld% meilli%cé%XA:?%@ng -B128. 0,
[0120] 1(55-M. {442 4hBro- AA3- @rldﬁl&ﬁnaho%&nﬁn%]lﬂ-@a%o ﬁétﬁo‘gy ]c_lumolmyl} -4-

0
dlmethﬁfl}imgnd)g; éﬁtﬁpaénéﬁ Cfttgiffgﬂe bqrgp ({erel@ |Oel 59 mole) and maleic acid (0.019 kg,
0.164 thé&ik) Neﬂe‘lhis%l‘v‘éﬁ laPA@ 56 AR ﬂOu/ocvgg%ﬂZ}%(l)}?a)ﬁ 1 80 ItureQ?]ZO i) S hot

n- 7- et hoxy

solutiop jap slarlﬁyd ]andw(qjq:dmwtem yuamm@jl {cﬁnlbﬁﬁtall‘wdﬁﬂd@lcﬂﬂolfmiﬁ 3he, SThe
producg 5}23 H’térgd Lu?c}] 310%%8& f@%o 2 n?proge{]n%)¥ (20))(( X 15 %r)“ The plod- ct was
dried (504% i (et 200 1Y) g&e@ﬂ L epprHofl glekgr e 26@33 @@gf’e &?s@’f@nn) g

nol e) mal ei ¢ aci

NMR : &PM%‘P&%W@&S oL, NId), §G2Cs,i 11, M) s%'swmm I, map(aaom AD),
8.50 (sHEK (AN & 44 rCPulhy, ?ﬁr@‘g@% ?‘A(fgn%f@rﬂ a4 5, Ay, 6.75
(d, 2H, RCHF6}B) 6103(@, ZH, LHooﬁn@H&cH_go@H)as 2bed, QHag) _ﬁ_zngr)]: 258394, 2H,
OCHC{H; 090 eSIHover h to roomten‘ﬁerature an e
CHCElad iy Bt 2ELANEH), 276r(e G N :h dr 4 TG OCH,CHy) 1 FENMR : §
T t Ld 5%

DRSOl RRHGE VR ok el A LSS o1
133.4, 132.21028: 1—:@56 1@4241138t1<229| ve2.9. B8, koo (18111%3“1?.{3 @)109 5, 88.1,
70, 6@?% gqléﬁ ¥$ 2006/ 127207 PCT/ US2006/ 016215 -

{db&dr¥&Pal form. 'H NVR : S (DVBO d6) 9. 77 (s,
Examp ma NH) 8.95 (s, 1H, Ar), 8.53 (s, 1H Ar),

8H, Ar), 6.78 (m 211, -CH=CH), 6.15

[0121] (l‘g pr@gqre @)%mw(mqbenEleﬁy)éﬁhnéﬂbﬁ cdelo- ’P&!ﬂh))xy-6-

qumohr{,)&r’l_fx 33 &é%@?m%?Q%%@ml%j “’%ﬁ?@i@; N{%mﬁzc%fﬂmi

ﬂuorobc{rﬁ&oﬁ@y)i?élcr)xbgz cfi)'g%cﬂ-ﬁ%t&xg—"@%m%@ 115@}()4 Qlélggigﬁa%ol)—?z—blﬁmamﬂe

crude fri%‘%asg (0. §§@k5 0. 303,@0@ allcjgmahalc @2(5(01214]1@4134 nitﬂé’) \Bere dissolved at
°C /.

40-50 %3 Ja.6 5’% ger% pr%é%n 11111% 26@113 ﬁéﬁ}xgt soilglog was@argﬁed rinsed

with 5‘V1\z¢atgr/n-ﬁmmtpble(0m IHGha Zl}pr'cl)'pad@[ EPALY The mixture was held at 4  for 3

I i 3 Eh [6 benz | oxy) -3-chl oroanilino]-3-cyan-7-

hr, coo V6era ta5po r?perature and held overnight. The mixture was ﬁlrther cooled to

5-10 . The product was filtered and washed with cold 5% water/n-propanol (0.52 L). The

product was dried (45, 10 mm Hg, 16-24 h) to give 0.586 kg (81% yield). DSC: 184 °C




4- (di met hyl am no) - 2- but enam de nal eat e,
(E) - N-{4-[4- (benzyl oxy) - 3- chl or oani | i no] - 3- cyano-
wQ@ 2@bhgRy? 6- qui nol | nyI } - 4- di met hyl am no) - 2- but BOEIB2H66/016215
crude free base (2.0 g, 3.6 nmole) and naleic acid
(0.43 g, 3.7 nmole) were ni%éd at 40-50 ¢ in a 10%
wat er/ n- propanol mxture (24 m) for 2 hr. The
s;.cooled to anbient tenperature, filtered

(singl A OGRSV OADMLAPYE B G SHONE 2595 G, ) ADTBS3 G5, 1EL,

Ao, 7@ WS 98 ) R BB G st POt coom),

5.26 (ss 235 ogjzpm 4.38 Yq, 281, @MH::,J,EL 97A(rd):l, 2H, m@HZ)Yz%%g BH, NICH:),),
Ag% 15—12 E.}d ds . 2H, A )
1.47 (t 60% BM%%Q) 16750,21153(85 162234 16@@@@,@})5a 1522,

151.3, 456% (329521*5‘3 40%52%@}33 %g%% %@g)s %1 ﬁ/lg?zéf‘ 124.3,123.3,

121.7, amsaui@z mex 9014.16844, 1154, P13.8,333.3, 10815272 64516436, 56.9,
1.1 1448 5 137.3, 136.3, 134.5, 133.2, 132.3, 129.3,
L1179, 20 128.7, 128.3, 128.2, 128.0, 126.7, 124.9,
Examlmz;m 117.9, 116.4, 115.2, 113.9, 109.5, 88.0,.71.1,
57.7. 43.0, 15.0. [0123]
l01221( Ey pRgppre: (EXN-trfd-fhessylpx-T bhlorosaitinb]- ﬁ@]yalﬁ%%yﬂltvxymmmhnyl}

iy S B LIRS I, o

7-ethoBy-B-quinnbing))} -4véingethy @ thod - bferaide ¢rﬁd@ﬁéé)l%se (2 0 g, 3.6 mmole) and

1 N T VA
ml) foraEk, WaS REgu 4k é&?@d"i@%ﬁ%‘f@f fé[xﬁ)%}_ga{ﬁ% ﬁ]l%rec%(a&i \mls)he%w@ 10%

product was dried
water/ypyopanely2 &l Jaml). THe mmuct w8 (rioNRa@p (:5:610 ﬁm? !EIg( 24 h)ld, gl‘Nl-[) 32¢g

(13% yAr1§)5 W@@Bﬂagﬁaﬁ& ‘7?@ e 1(@5)82%7 (s, &,(4,9)@ 1H, An),
7.49-7. 67@& (H, A%)Hy 2%2@%@&%@@%) 50%1%(:(—1&0}125"6 oe%*%ﬁ’*ﬁ@oc-

3.93
CH—Q%#PO ¥2is, 24, QEHPh), 48] (q@ﬂ@ﬂ;@ﬂs)m@ (R, NEH,), 2.79 (s,

o, NGRS R S Qg T8 e itiston 6780187 T g2 1505,

152.1, 13163 3L48]5343’53 ﬂ% 2134%3%3332 113.2% $Q9 121%9% 121228 1&83 128.2, 128.0,

126.7, 1%9»4122141531%9 hi63d, 4152001 39, 1@8 5088 9,17111 6653 37 754?3 7,15.0.

[0123] Agﬁl)n@i é %gb tﬂ%gﬂ)gﬂﬁ?’ gﬂl%rOﬁ%lﬁng yf%lge | Vo?(gt qumcleyIﬁ El

d1methy1ammn)+23bn;tem1ﬂ1danﬂ1dfe ifmabaen@.00f, 31 @mvkd) A0d shalkis @1@@@@3 g, 3.7
tcto those of ordinary skill in th

- mmolefrete kel AERHSD 1S ih 2 HSe Seispe-rorpannLmioverned B 6P fndihe

mixtur®¥as BS1EPlo! AW t&hﬁ’érﬁ'iﬁre met%? %ﬁ &%{%&éf hsl 00/1 wa}fr/n-propanol 2

PCT/ US2006/ 016215 - 49- WHAT
x 3 m)pdihgpaodust wps éed (489°, 9 0men Ha 04 &) B glyaﬁBQLgl (8% yma) "H NMR :

5 OMFGRA 50 AR &) §5R 1o, 585 S 6! ok, B PR e 7, Ay, 723
(dd,2H, Ar), 6.78 (s, 2H, -CH,CH=CH-), 6.06 (s, 2H, HOOC-CH=CH-COOH), 5.22 (s, 2H,
OCHLPh), 4.31 (q, 2H, OCH;CH3), 3.93 (s, 2H, NCH), 2.79 (s, 6H, N(CH:)y), 146 (5, 3,
OCH,CH:). "CNMR : 8 (DMSO-d6) 167.9, 163.1, 154.2, 153.3, 152.1, 151.3, 148.5, 137.3,



(ii1) a 3-cyanoquinoline internmedi ate having fornul a
(la) RRLVG CGN | G2 NR4 (la) in the presence
w@booa/1zaval yti c effective anount of an acid caPEl/ys1006/@16215
produce a conpound of formula (lla) RL Z-(CH2), X G
CN &N R4 (lla) wherei™ is a bi cyclic aryl or
bi cyclic heteroaryl ring systemof 8 to 12 atons
e the hicyclic heteroary ring%contains lto 4

wher I
1363, {af dr bt oris2 el 2 8.d00 o8- TN 2565, 12ha, L84 R6TNE2AS, 122.4, 1179,
_ i 50 t CY sl t ring does not
1164322ﬁ?h?§3%ﬁg?j’%?%?“6¥Q§;%Szghggegﬁﬁ&mhere the bicyclic
[0124]5Fly¢ saope bf thedhventibe isarod Amyted b tige emyodiments gistlosal heyein.

. mono- . di —.. LEi r, tetra-substitut with a ,
Variat R 4 PR b R G et il o Sbrrer e Hgsepf ordinary
skill in'thé @@ @nd aRXPithih Mekeope dfthe Bivedtidh &@mb@ By AlcOBRowRlghk®Ms.

of 2-6 carbon atons, al kynyl of 2-6 carbon atons,

azi do, hydroxyal kyl of 1-6 carbon atons, hal onethyl,
al koxynmet hyl of 2-7 carbon atons, allcanoyl oxynet hyl
of 2-7 carbon atons, al koxy of 1-6 carbon atons,

al kylthio of 1-6 carbon atons, hydroxy,
trifluoronethyl, cyano, nitro, carboxy, carboal koxy of
2-7 carbon atons, carboal kyl of 2-7 carbon atons,
phenoxy, phenyl, thiophenoxy, benzoyl, benzyl, am no,
al kyl am no of 1-6 carbon atons, dialkyl amno of 2 to
12 carbon atons, phenylam no, benzyl am no,

al kanoyl am no of 1-6 carbon atons, al kenoyl am no of
3-8 carbon atons, al kynoyl am no of 3-8 carbon atons,
car boxyal kyl of 2-7 carbon atons, carboal koxyal kyl of
3-8 carbon atons, am noal kyl of 1-5 carbon atonms, N
al kyl am noal kyl of 2-9 carbon atons,

N, N- di al kyl ant noal kyl of 3-10 carbon WO 2006/ 127207
PCT/ US2006/ 016215 -50 atons, N al kyl am noal koxy of
2-9 carbon atons, N, N-di al kyl am noal koxy of 3-10
carbon atons, nercapto, and benzoylamno; or X is

cycl oal kyl of 3 to 7 carbon



atons, which may be optionally substituted with one or

nore alkyl of 1 to 6 carbon atomgroups; or Xis a
w@eoed2n2yt , pyrimdinyl, or phenyl ring, whereP@I/Uk®06/016215

pyridinyl, pyrimdinyl, or phgg ring may be

optionally nono- di-, or tri- Stituted with a

substituent selected fromthe group consisting of

hal o carbon atons, al kenyl of 2-6

carbgﬁ@g§€$i?iA$ﬁgﬂ{§ of 2-6 carbon atons, azido,

hydr okyal Ié/i‘ﬂeﬂiﬁ)d 101 @m@alﬂtgﬁubﬂiﬂ(im}cmbapﬁmlhyd gomprising the step

alko&#qg; %% of 2-7 carbon atons, al kanoyl oxynet hyl

of 2 carbon atons, al koxy of 1-6 carbon atons,

al kyl t hi o (of acanmam&oﬁﬁmhmn§E2hMHﬁgxxznm

trifluoronethyl . ni t.r o car oal koxy of

2-7 carbon “at o%rg Cg%ar mo}llrl? lPtemfe% %1 2}@

phenoxy, phenyl, thiopheno

al kyl am no of 1-6 carpon atons, di aktgyl amno of 2 to

12 carbon atons, phenylg W, berizyl am no,

al kanoyl am no of 1-6 carj alkenoylanino of

3-8 carbon atons, al kyyr 2 70

and benzoylanlno or X |s a radlcal havi ng t he

formula: A T wherein A is™a pyridinyl I3yrinidinyl,

or phgmélprésbigiof M"@ﬁﬂ?ﬂld"effelat?ve MJuh%ﬂ}{ Iacld QXthyE@tg H&ﬂlce a
or phenyl rin e optionally nono

‘ sdﬁ§PPW@ﬁ€%HHW%KHih substi t uent selected fromthe
group consi sting of hal ogemn, akkybxof 1-6 carbon
atons, al kenyl of 2- 6Gcarbon at ons, aIkynyI of 2-6
carbon atons, azido, - CoF" 1-6 car bon
at ons, hal onet hyl alkox of 2-7 carbon atons,
al kanoyl oxymet hyl of 2- hapAat ons, al koxy of 1-6
carbon atons, alkylthio of| 1-6 carbon atons, hydroxy,
trlfluoronethyl cyano n|Mro carboxXH@parboalkoxy of
2-7 carbon ato ar bgal k of 2-7 carbon atons
phenoxy, PHEGH “Hﬁﬁ 1CYB‘&11?<§F3¥Pafleé’ﬂz“Wem af$ tool2

aI ky |20 mr@ﬁhe ﬁm@clfé%&ﬂ@ﬂﬁry@hﬂé’@omfgﬁ@ o R ledied Bom
ﬁgrbon gtons, phenyl ami ng, benzyl am no,
alka

v &R it the pres ot ope bbvsHe hetergpmy g Josaietgomsin O-O,

3-8 &a%,e8-GbaNs an@&zﬁéf@ﬁﬁé'bﬁ;%lﬁoarﬁfor %mgclféq{e{%%rﬁhﬁ ay be
carboxgalkyl of 2-7. carbon atons, carboal koxyal ky

3-8 CRABBHY BeBerdi- trh ot isGarwplitugse viths suhytivent selosivd, from the

N-al keydup %ﬂ&%lng 154 ha@ggeg (%o Ctﬁfobﬂﬁyl%'f QIFRoartidn wfoms alkenyl of 2-6
dlalkylan1noal -10 carbon at ons,

N al KSPaRRABs aﬂé@@é&ﬂ foz Woeamnazad%hﬁdroxyalkyl of 1-6 carbon

N, N- dicgdskih ammaatikayhe®i oot ﬁ%g%%ja t@o.
and benzsoy amﬁg V\o%%g/%?gw P %%%78%%@% of2-7
- 51 Faibgn Hemeadkorp obl-6 sabematoms, Allaitbioiof 1-6 carbon atoms, hydroxy,

trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon atoms,

v, l%enzoyl, benzyl, anino,

carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzoyl, benzyl,
amino, alkylamino of 1-6 carbon atoms, dialkyl amino of 2 to 12 carbon atoms,
phenylamino, benzylamino, alkanoylamino of 1-6 carbon atoms, alkenoylamino of
3-8 carbon atoms, alkynoylamino of 3-8 carbon atoms, carboxyalkyl of 2-7 carbon
atoms, carboalkoxyalkyl of 3-8 carbon atoms, aminoalkyl of 1-5 carbon atoms, N-

alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-10 carbon



NH CH2),, , -QCH2), z , -S(CH2),,, , NR(CH2),n-, -
(CH2), t , -(CH2),,,NH, -(CH2),,,O, -(CH),,S-, or

WO ¢@bI22720NR-; L is an unsubsitituted phenyl rPemUS00&016215
phenyl ring mono-, di-, or tri gsubstituted with a
substituent selected fromthe group consisting of
hal ogen, al kyl of 1-6 carbon atons, al kenyl of 2-6

car bororag, Nmkylﬁhinmk&xyaff 2% KA RAR, ﬁtl@mﬁlﬁyp%&o%oxy of 3-10
hydr 0x aI Ig carbon atons,

al koxymel'A o‘f“e”ﬁa 0,254 Bﬁﬁoyléztl@ﬁsor ais t@mi@gn):/)d % Brist heglrbon
Of 2- a’fom:@ mm’l ITMYMptlcﬂiaK? ?:‘%s@t(lte& V&@ﬂl %ﬁ‘é MOI‘@EH{?FOf 1to 6 carbon

al ky Iat[hlo of 1-6 carbon atons, hydroxy,
trif*UOP &ERHYT, cyano, nitro, carboxy, carboal koxy

of 2-7 carbienpati@ Rlidaal

oheno ﬁ{nﬁ%ﬁ)g’f P?Iﬁ | ﬂ?ﬁ}gpﬁe%%xlyﬂhg lnﬁ%/ZVh%%repole P?rl Ty 1’1

al kyP¥ SOt :Ph@%a%@hy be enttnallydicok git amiriveubsfitud txath a
12 catihbfhentoRBted RBSAN 0

al kanoyl ar?]( gf 1- cgg?%ﬂ;%mélt g‘:%?f%&f anf/}(l Shifs2hpn
3-8 CESoHkehote2- %TW%MKMWI of 2-8c&box atvtne,zAbONS,

car baxgrakyamyl of 1-8vdin hoalkox

3-8 cyr bo}ﬁmyat ONE. ra%%g Q{O%g?lyl 3%5 Car “83 g? zr%flbon atoms,
N-al R %ﬁl%ﬁ’ﬂh@mf 2ot capbam a(t(aﬂ;) allvoxat afrie carbon atoms, alkylthio of
N, N- dl@aﬁh@%oﬁ}ld@%‘y ﬁ)lfﬂggroilngbgﬁrc a%? nelltré) carboxy, carboalkoxy of

N- al kyI am noal kox
N, N- di a%aWP&Fﬁnﬁo%W@@lkyl off2- 73eamammpheabmhem HE&HeRoxy,

and nggp

het e?%ig%wgr i %?‘gcy&ahrﬁlﬁ?]gﬁ 16 (C)aé‘;% atWﬁ:‘ala@@ﬂ‘Fﬁ?%%fz tg 12
to 3°HeUErtgaL ohwybelies betyfamim, Nkardylaih o3,1-6\aklbntahens,
pr OVhlﬁSho‘yﬁﬂﬁnotJ}% %@a‘ﬂ? RS alihiol doesfﬁggot%agﬁgg;]%yq%qr: Py

and
’éﬁ?@ﬁ))dmmbwrnono- or di -substituted with a
subst ituent selected fromthe gr pup, consi sting of
hal ogen, )émradlhaldlavmgihyﬁbrﬁﬁllal 6 oarbon atons, al kenyl

f 2-6 | K f 2- b t
gm do, C% r oxyAla}{ké{)}ryfridf1 ai %’p%‘éq‘%yd’r?r g £n£ nl*i‘ﬁ‘lg’éﬁ’?f’errt?lﬁyl
aI k opwndgwh phrimfdiRd, br pharﬂybﬁngsmm Opablléaﬂp%dnewisméhm@d
- caroon
al ky\sﬁL? %s?ﬁ%ﬁ? gsl%cgia@ib% &:ﬁglp CHWB&S;f halogen, alkyl of 1-6

tri fdad@n@tmtshg&kenytyﬁm@carmﬂ a’(t@ns Qﬂtgx%g)égfé nglﬁglg?dghﬁg)%ldgf

b
oo S0 coroh e e Ay Bt 8o caion s,

aI kydllaamylmc}ﬁaieﬂﬂyl 6f T-ACHOPN AbRAETIkR 8 M 'cérﬂbrmor% afkyltfio of
clag bon at orrslhy%ph nyl am no, benzyl a

aI kanoyi A 9 HgH fvdrogy. Eféfhs’aﬂneél%rﬁgan%nmemyboam aatbogtkoxy of
3- 8 X Acdibon m@marb@duksy BOY 3B atBfns ?hé-g)‘ig,l @‘8&1 %F,E,

car ox%/ Lﬁg g -7 carbon atorms, ot
3- 8 "CHBonuy ﬁ%ﬂnoa%ﬁqﬁlaamm pf b carben @ambdlﬁllarﬂ@mO of\E to 12

| kychboh Baads KHenyRd:
e i e e
PCT Allen 159 853§ carbon atoms alkynoylammo of 3-8 carbon atoms,

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

N,N—dialkylaminoalkpxy 0f 3-10 carbon atoms, mercapto, and benzoylamino;

H



-52 atoms, N al kyl am noal koxy of 2-9 carbon atons,
N, N- di al kyl am noal koxy of 3-10 carbon atons,

woreooeap2e7 and benzoyl amino; LV is a | eavi ng grOUpS2086/016215
is -NH, -0-, -S-, or -NR-, Rsis al kyl of 1-6 carbon
atonms, Gl, &, Rl, and R4 are each, independently,
hydr ogen, hal ogen, al kyl of 1-6 carbon atons, al kenyl

of 2-6 Car’[h@ﬁoﬁe@%aca%dﬁ)@)&an@ﬁs 2 6 carbon atons,
al kenyl oxy of 2-6 carbon_atomns, kynyl OI\}/PE{Of 2-6

car bon at ok H(G§aroxyrREHp)— a"hﬁ CRanoyoxy
of 1 (@Pﬁﬁf—b‘lﬂ@*{z‘?’mil—k@m% bOXMéHﬁ,,,§ Ca.b b%ﬁ@h@ﬂs

al kynoyloxy of 38 carbon atoms, al kanoyl ox
2-7 car bo.Irla%msubsﬁgr%ﬁ%‘wbrmtamwnybfmglmgnq:adlb@ntn-

at oNMGubsinkydWith 23088 ke1@eddich §8 rgﬁﬁg c@ﬁsﬁ‘;ﬁﬁ% ()%halo%exrlJ alkyl

al koxymet hyl of 2-7 carbon atons,
at omef 1] qathongtamsetikenybof 26 easbm aéqrmmlkyml oo satbph atnylls

of 1-26ide q{ykaﬁﬁyﬁkﬁﬁ 1- 6‘%'&1{@611 %H) rE %Wx% ﬂﬁfl aﬁ(og%rﬁ%ﬁ%ﬁb 7 carbon

at ons, sul fonam do
al ke r‘i‘%l’é% P%MW@@B@’I of 267 Q@d}ob otoms zallxy of 1-6 carbon atoms,

al kyRyiyiiliolo? n%aﬁﬁng fo d?o@( ﬁué’%r?l% AR carboxy,
P R it TG

trifludronmethy tri
car b@ﬁ@oalk@ﬁmﬁérk@x@m@mm GaﬂaxaH@bmf Qa’t' carbqn atoray, Ipb@:lokyl

of 2- pﬁelg@rtﬁggleﬁ&%ﬁgenzgil%%@ﬁ anﬂpﬁ {%rlamnl?o (())ﬁolhg ﬁé’n atoms,

benzyl am no
car bdirligtlaminy 062 toyl2aniban abfns ,]phﬁnsdanlbo,rbeammmno, alkanoylamino

di al loyh %rcgfb%ﬁ afd szal#\?%ﬂé'lgm&l% atb?)rrlrgfopqs alkynoylamino of 3-8

N-al | cyl car banoy car anoy
N- al kgabomatainkaasboaynllnyd ofl- 74a1bon dt@me andboaik@iyelitsl, of 3-8 carbon

benz ol D SREAE AR 3 catbol fom S 120 SR BOC Yo s,
RO RS NIN{dR(IRBA12nPalkiViof &(1 RGéerlkatMm, N-8¥ylakinctlkod) €29 carbon

AT NNHEt Vbe s —

are ﬂ)ﬂrdaeplamniembﬂy selected froma prot ected am no
group and val ent radical sel ected

fromthe §¢ So%%l 8 r{gﬁné'f?%dwt?foa ring phprp the hefproary fige cggains

1 to 3 heteroatoms selected from N, O, and S, with the proviso that the heteroaryl
ring does not contain O-O, S-S, or S-O bonds, and where the heteroaryl ring is
optionally mono- or di-substituted with a substituent selected from the group
consisting of halogen, oxo, thio, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon
atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms,
halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of 2-7 carbon
atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, hydroxy,
trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon atoms,
carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzoyl, benzyl,
amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms,
phenylamino, benzylamino, alkanoylamino of 1-6 carbon atoms, alkenoylamino of
3-8 carbon atoms, alkynoylamino of 3-8 carbon atoms, carboxyalkyl of 2-7 carbon
atoms, carboalkoxyalkyl of 3-8 carbon atoms, aminoalkyl of 1-5 carbon atoms, N-

alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-10 carbon



R7 is NR6R6, -OR6, -J, -N(R6) 3+, or NR6(OR6); Mis

>NR6, -0-, >N -(C(R6) 2)p NR6R6, or >N-(C(R6) 2) n
WORB6/12797s >NR6, -0- or is a bond; WO 2006/ 12FC0D¥S2006/016215

PCT/ US2006/ 016215 -53 Het is ﬁglected fromthe group

consi sting of norpholine, thionorpholine,

t hi onor phol i ne S-oxi de, thionorpholine S, S-dioxide,

Pi Peratthd) 8-a1RYEHAbAIRLG S 2-AZkh Jlop: nRY AL AL DS

i m dazol e, E%Lp%_i 3-tri zﬁlo e’@%%b%’h%o@% %’%ﬁ%&y]?ﬁlihg’%(f’@f of 3-10

t hi aZaTbediieas, mereanta 2od benzeylpeinazi ne, furan,

t hi opheney ytigt Abydr i ophene, tetrahydrofuran

di oxane, 1h§-dFoxo?§ﬁ%P’tetrahydropyran, and ( OCH2CH

Or N HZighHei-®-4He$—, os- BRI onal | y nono- or

di - substi Ut C 0 r nitrogen with R6,

optionalI?Hngggggé%ﬂ%lP@ﬁ%&%thed on carbon with

hydr oxy, ON(®6Ri,2pd By are e@REindepphdentia|HyfiroB®1) @al0en, alkyl of 1-6

O S L e 20000, Ll S IBNOE B L SRL, L8O S
opt i eHahylgxsmiles earbeohi atu sikiylixgdf 05 darbos atorsAliy@tbxymethyl,

b i i val ent icals -0- - 2). SO
na 1 Siollehl SRR of £5'o5R68 aints oenoive o1 Scbgan aims
2- 6 elyhuaioxyteddes carlmnlayomys| alkdnoRtoRyGakh l@szlatc@iffssg at?ms,

car poa (0] -

cycl of 1- bon at ons, 4
car bgﬁéeg‘%g}é%é’f“e%%fﬁg‘%%ﬁf%ﬂ atquas, allgnoyiogxmehglalf-9 corkompfoms,
or phiuyymaiptlod2dlchibon siols talltosty 8fl1-WichiBo@NBmE LR of 1-6
halogegb | kox f #:6 C rgon atons, trifluoronethyl,

ani neatogt Boms inGulpfing! of T-cab ameshalky iRyl olri i

2- 6 eanbpikdiublBamibb bf D6 carbyiatoms, aldefiAsul BRARIE bEY.6 carbon
on atons, al kanoyl oxynet hyl

al koxynet hyl of. 2-7 car

of 25778 %B%fggﬂf%ﬁﬁl} ALK G208 atomsg bsirey BidHOmme iyl
h% dr aidjuoraetidayydyano, GRfoDER IO XMrtRhIkExy 0O DRBLAKANS
phenox

e , _thiophenoxy, benzoyl, benzyl,
P heng ARG ST Aod s b, Praf o e Arioheop) b i,
at ONBydr@tyamlitoy hikeyarhid® ofGaf HaRdn %Fo%?élk%%rﬁuﬁg ‘b? 2-62551%{1 #8ms,

t hat I@g al. kenyl or al kynyl noiety Is

nitr 6‘@ 138?“%9?%% 2 S3TBoR 3P1Rs DtkdCasbamayh Nl -dialktiembamoyl,
at onN-#R218alg ; Nelist.i . Of

aon F\;ag%,RS % ﬁ{yﬁ%ﬁlﬁR(goif éfs B LhSoI50MP NERMBARI R of 62

carbon atoms, phenylamino, benzylamino,

(R,

/
Ry—(C(R —N N—(C k—Y H —_
. s)2)p S (CiRe)2) RgRs—C—M—(C(Re)p)k—Y

R7-(C(Re) 2)¢-Y—, R7-(C(Rg) 2)-M-(C(Rg)2)i-Y—, or Het-(C(Re)2)q-W~(C(Re)a-
Y—; or optionally

Gy and/or G; are independently selected from a protected amino group and

RoNH-;
Y is a divalent radical selected from the group consisting of
R
—(CHJa— —0— and —N'~

R7is -NRRs, -ORs, -J, N(Rg) 3", or -NR4(ORs);
M is >NRg, ~O—, >N —(C(R¢) ), NRgRs, or >N~(C(Re) 2) ;~ORs;
W is >NRg, —O- or is a bond;



RRRBRRRBRERBRBRBER3 RBO R3Rs RBR3 - Rs R3
C 3121p R3 0 R3 R3 GO WD 2006/ 127207

weEFanbS2006/ 016215 -54 O R3 Op Rs R3 PCT/US2006/016215
S—S—(C(Rs)Z)r Ra pp NR3Rs 5Op (C(R5)2)u p
(C(R5)2)u R6-N O (C(R)2)u R5°01(01 Rs (C(R5)2)u R5
0 0OON (C(R5)2)u O(N) R5 S02 O (C(R5)2)u ::(R5

(R;S J B (5(;52) é—l]e &E@@éd ﬁ%ﬂéﬁéupdq%gélgaﬁ?%%QmJﬁflomori)h~0~11_ne

thiomorpholine S-oxide, thiomorpholine S,S-dioxide, piperidine, pyrrolidine,
aziridine, pyridine, imidazole, 1,2,3-triazole, 1,2,4-triazole, thiazole, thiazolidine,
tetrazole, piperazine, furan, thiophene, tetrahydrothiophene, tetrahydrofuran,

dioxane, 1,3-dioxolane, tetrahydropyran, and

(oqzc‘:joy

N
H

wherein Het is optionally mono- or di-substituted on carbon or nitrogen
with R, optionally mono- or di-substituted on carbon with hydroxy, -N(Re) 2, or
-ORg, optiénally mono or di-substituted on carbon with the mono-valent radicals -
(C(R¢)2) sOR or -(C(R¢) 2) s N(R¢) 2, and optionally mono or di-substituted on a
saturated carbon with divalent radicals -O- or -O(C(R¢)2) sO-;

Rg is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms,
alkynyl of 2-6 carbon atoms, cycloalkyl of 1-6 carbon atoms, carboalkyl of 2-7
carbon atoms, carboxyalkyl (2-7 carbon atoms), phenyl, or phenyl optionally
substituted with one or more halogen, alkoxy of 1-6 carbon atoms, trifluoromethyl,
amino, alkylamino of 1-3 carbon atoms, dialkylamino of 2-6 carbon atoms, nitro,
cyano, azido, halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl
of 2-7 carbon atoms, alkylthio of 1-6 carbon atoms, hydroxy, carboxyl,
carboalkoxy of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzoyl, benzyl,
phenylamino, benzylamino, alkanoylamino of 1-6 carbon atoms, or alkyl of 1-6
carbon atoms; with the proviso that the alkenyl or alkynyl moiety is bound to a
nifrogen or oxygen atom through a saturated carbon atom;

R; is selected from the group consisting of

P
S



QRCCH2 QRS R Q/-\ 0O 0ORSRRBRBRCH2 RS CH2 H

H QR2C RS RS C2Q R3 is independently hydrogen, alkyl
w@boogAs720ar bon at ons, am noal kyl of 1-6 car boPCHUSIU86/016215

cycl oam noal kyl of 4-12 carbon_atons, carboxy,

car boal koxy of 1-6 carbon atons, phenyl, carboal kyl

of 2-7 carbon atons, / (C(R6)2)p R7-((R6)2C) p-N

N-(C(R6)2)r- \ (Q(R6)2)p R7-((Re) 2), s , R7-(C(R6) 2)

p -M (C(R7) 2)r, R8R9- CHyMY C( R6) , or Het- (C(R6)
2) g-W(C(R6) 2)r~ R5 is i end y hydrogen al kyl
of 1-&-eaisben (Gt ca , Ccér boaﬂ"kéxy of 1-6

car bon at oms, phenyl,,car bBHI kyl of -7 carbon atorrs
WD 2006/ 127207 PCT/ US2006/ 016215 -55- (C(R6)2)p

57’((%)22)%52,NN CH2( )2)r-\ (cgg% 2)|0°R7-(C(RG) 2)

N ) 2)r /s M ( C( R6)
2)r ,7%0r\ Het - R6) 2) F@Q) 2) r R8, and R9
are each, ‘{depenent | ¢, RG) 2§Raa RsR65 or

- (C(R6) 2) OR6; Jis |ndependently hydr ogen,
chlorine, fluorine, or brom SR, is alkyl of 1-6
carb at pns or hydrogen; a=0af 1; g=1-6; k=0-4; m
is 0-37 (nis 0-1, p=2-04; Q0= 4,
o [Nj / (C(Rs)z)qu [ ] o,
N [o—
0" | MR R R FRs R

2 > 2

J—(HLC)s.  (CHp)s—J O\
r— Q CH
""“HZCQ—}— J—(CHalp—=-% ° A%# 2
e} 22— Rs Rs

Rj is independently hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6
carbon atoms, cycloaminoalkyl of 4-12 carbon atoms, carboxy, carboalkoxy of 1-6

carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,
(C(Rs)2)p

R;—{(Re)2C)p—N N—(C(Re)2)—
(C(Re)2)p

2

R7-(C(R) 2) 5= R7-(CRs) 2) -M~(C(Ry) 2)—, RsRo-CH-M-(C(Re) 2)r—, or Het-
(C(Re) 2) ¢ W-(C(Ro) 2)i—
Rs 1s independently hydrogen, alkyl of 1-6 carbon atoms, carboxy,

carboalkoxy of 1-6 carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,



r-1-4; s=1-6; u=0-4 and v=0-4, wherein the sum of

u+v is 2-4. 2. The nethod according to claiml,
wob@ra2120GL is a protected am no group sel ect rCI/U806/016215

the group consisting of acetamn.des, benzam des, cyclic

i mdes, pyrroles, tert-butoxyCarbonyl protected am ne

and benzyl oxycarbonyl protected amne. 3. A nethod

for preparing é-(al%i)zmc\)- 3- cyanoqui nol i nes conprising the

step of (rLeacting (i)wa und of fornmula

H2N- (%—IésR,G)g@kN\q&gGh& V?‘)(nggg-?zgryanoqui nol i ne starting

material having formula (I) P7 R LVI HENCN &

N Re (1) WOREYHL2TGATARED ,H52006) DLORIG CHM(ER I IS, or
pres c_ect)% % 9@%@@? c effective amount of an acid

cat alejg%tt( ) Brao 6)®) 7%- ami no- 3- cyanoqui nol i ne havi ng :
formla (Ifs)and Rofirs eabt, iblohéadéutsy, (R St  MRUR Grdrd o

R4 (I1) erein Xis a bicyclic aryl "or bicyclic
het er oary m Wﬁﬁ’eg@f‘é‘flé Fydspees. ehiprips, fluprigenor eaiies; t he

bi cycl i ¢ lpisangRsmi-c brbish S @itjdroked: 0 4 het er oat ons
selected from_ N, O, and S with the proviso that the

bicyclic REY& baryl ring does not contain 0-0, S-S,
or S-O bonpds.eand where the bicyclic aryl or bicyclic
heteroaryl ring may be optionally nono- di-, tri, or
tetra-sub&tPtuted with a substituent selected fromthe
group congi gltag of hal ogen, oxo, thio, alkyl of 1-6
carbon atons, al kenyl of 2-6 carbon atons, al kynyl of
2-6 carbof a8dns, azido, hydroxyal kyl of 1-6 carbon

p=2-4;

=()-4;
1=1-4;
s=1-6;

u=0-4 and v=0-4, wherein the sum of u+v is 2-4.

2. The method according to claim 1, wherein G is a protected amino group
selected from the group consisting of acetamides, benzamides, cyclic imides,

pyrroles, tert-butoxycarbonyl protected amine and benzyloxycarbonyl protected

amine.

3. A method for preparing 4-amino-3-cyanoquinolines comprising the step of
reacting
() a compound of formula H,N—(CH,),~X, and

(i)  a3-cyanoquinoline starting material having formula (I)

PG R LV
N C=N
n l x
/
Gz N™



atons, hal onet hyl, al koxynethyl of 2-7 carbon atons,

al kanoyl oxynet hyl of 2-7 carbon atons, al koxy of 1-6
w@200bozr2at ons, al kylthio of 1-6 carbon atons, PYHUS2096/016215

trifluoronmethyl, cyano, nitro, garboxy, car boal koxy of

2-7 carbon atons, carboal kyl oF 2-7 carbon atons,

phenoxy, phenyl, thiophenoxy, benzoyl, benzyl, am no,

?!2 k)é L?g‘o 2 q% ?foe r}ées@ncg Qf QQ&P&I%& oéfﬁcib\%' a%ollﬁx of%ﬁnap 8 cz%alys% to produce

al k an%%@moﬁocsaﬂoqzur@heah@m fatrmms(II)al ken oyI ani no of

3-8 carbon atons, al kynoyl am ng of 3-8 carbon atons,

car boxyal kyl of 2-7 caybon atdﬁp 9&boalkoxyalky| of

3-8 carbon atons, anlnd@IkyF 1-g&6arbon atoms, N
al kyl am noal kyl of 2- Q/E.r»an atQNBC=N

N, N- di al kyl am noal kyl Hof ¥ carfjon atons,

N-al kyl am noal koxy of 2- i

N, N- di al kyl am noal koxy ®f 3Y10 'Ncarbon at ons,

mer capto, and benzoyl am no; gor X is cyc aIkyI of 3 to
7 carbon atons, which may be optional I'y’substituted
with one or nore alkyl of 1 to 6 carbon atom groups;

wherei n ROV P RRIER "lorrﬁl%ch@%terﬁ il ieong o 12

opt i Gitehd wherpthe blcgjq:l}c hetwroat;rl ring bdag4dind l.lfoedle‘mrédmlﬁs selected from

ol oci Al s SR §0uld SR i hRwS D T gF‘%;;’O%‘ainO o,
carb ;ﬁhS,aIr S bomi/s Ialydlyher/e thedidycliedrian ﬁ&g&[ﬁlete?%kﬂ Qm? o

2006 7 _PCT/ LUS2006 -57

car bo#gg aﬂﬁén MR o ChiA a'SZlPS?Wﬁ%‘f}}%ﬁ“{’%ﬁegt clfibiom the

at omezroupabksniny bow@hmdo #afo, AkA o(falfdlﬁfboﬁbfbﬂﬁ; alRdr D3OL-6
1-6_carbon atons

of 1-6.carbon Ith|o of
hydr G270 ¢PPy @S'ngf’eftzh‘{/ B\RS; azidle, hyiroxyaikehadi-6 carbon
carb aainh@ohalométhyl&lﬂoxﬁjﬂléﬁs)rbf@t’Déﬁﬁbonca@cfnk%o alhc&iékzlosa_f/m&hﬁ of 2-7

car bon.at ons, henyl , thi ophenox enzoyl
bonz g PO Ao ARRRGT LiicRBobHoms gy B Laacerhen atoms, hydrosy,

di al kyfhamdmahyf cyand Qitrb2carbdXy DAL oalkBRPof RNERYIARIRO
benzy 1-6 carbon atonms,

I ﬁﬁ glkano yl am ng of
al keﬁ%’i??f’aa{ b2 Greabomaioms Rbanozy ophenylaibiophenpk rbpmybbenzyl
3-8 amihQflkAb@Is,of Md:arﬂéﬁ BB BMAQmid of3 th SIZ %t&ﬁé
having the formula: A T L wherein Ais a pyrl
pyr i REGHVIRno, Senzylamying, alkpneylanypneetdi-hoarban atcmer alétﬁlrwlammo of
Pyri Bighdafon atos, £
di - subsfituféds mgfﬁwgngﬁggPﬁﬁﬁgﬂﬁ'gﬂ%ecte ??7(%hmn
gr oupBEneroplkayyadiy] plal-8 gahon apras lamirfoatikylsof leiatvabbnm atoms, N-
at Onﬁlkyﬁlﬂﬁﬁﬁbklyl &f:z Qca@bcﬁlaa"tMN% gﬁﬁcyla@ &ié(a@%)l ijl(?car on

car bon atons, azid 9sy(droxyalk
ato wétonﬁaN@H@lanymoaﬂm 3rPreather aterhs, N, ¥-diadkyBaominedliooxy of 3-10

carbon atoms, mercapto, and benzoylamino; or X is cycloalkyl of 3 to 7 carbon

atoms, which may be optionally substituted with one or more alkyl of 1 to 6 carbon
atom groups; or

X is a pyridinyl, pyrimidinyl, or phenyl ring, wherein the pyridinyl,
pyrimidinyl, or phenyl ring optionally mono- di-, or tri-substituted with a
substituent selected from the group consisting of halogen, alkyl of 1-6 carbon

atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, azido,



al kanoyl oxynet hyl of 2-7 carbon atons, al koxy of 1-6
carbon atons, alkylthio of 1-6 carbon atons, hydroxy,

wa edobhizmoonet hyl , cyano, nitro, carboxy, carboedRUS2000616215

2-7 carbon atons, carboal kyl of5 2-7 carbon atons,
phenoxy, phenyl, thiophenoxy, Benzoyl benzyl , arri no,
al kyl ammi no of 1-6 carbon at ons, di al kyI am no of 2 to

12 Cl@ﬁ%alﬁi’lm ) Jﬁhﬁmé m&ﬁ@ﬁz l Q] ntg% 05 %1 =7 Cé’lﬂi.ﬁl atoms,

al kanoyl am no -6 car
3-8 ci %@Yi%‘ﬂ@ﬁﬂkvl OﬁWycmbyn amnmnwﬁcy Bf B6 cabhuoaitoﬁb Qﬂ@lthlo of

gar boxy @k atGhs %ygro%? %ﬂ}g% cjy_/(a:@ g %‘? oal?coxy of

-8 carbon atons
N- al I&7¥ a#bPoroRpIR; [catbpalley]l 9F Edrc:bﬂmn aibmﬂmhelh\dgxbi-phenyl thlophenoxy,

ﬁll- g: ll?yélham ﬁgﬂ}ytﬂmr%f ?lﬁ%l%% ng of g%nca hon ﬁgins dialkylamino of 2 to 12
N, N- diagior yomsi mwlkromy, IwhzyBariio,GéitahoylarAing BB 1-6 REMLERMNbRs,

and DRRGYLARD BPi.s 41,%119%91%(%%9@&352,%% oo atoms, and
(Cl@)emoylammo(w) ,NH, -(CH)" , -(CH2)S-, or

-(CH2) r™ Lis an unsubS|t|tut ed phenyl ring or a
phenyl ri %’gls Aoatidea) hating, thefortilh:- ~4upstituted with a

substituegt sel ected fromthe, consi sting of
hal ogen, G’ﬁﬁ fgf pfngmgianﬂﬁr&ﬂ‘dg‘(yg ﬁgp hegy g, Wheseinsheg
carb (pyrld\thyimsyrnmﬂhyh yi plefiyl2ing ng e Qﬁtl?%g_gtﬁmno - UHQbstituted

hydr gxyal k of 1-6 rbon atons,

al ko%’ i XT““%%‘“ Sfle?teggﬁﬂﬁbtﬂe gratuaﬁogmsma@mvgmmwr6

of ZCZrbomaﬂomBg alltenyitof 2ad dachoy aﬂﬁnslal 64208 ¢ B(ﬁf@@mé’@ndo
2006/ 1 720@?(%%58 BOGI 016 - 58 aI kylthio of 1-6

car bSNSFE FYROD atpmp, @W%Pﬂfwqu‘él}b’aﬁ%z 7 gprbpipatoms,
car b(abkynoylcﬁ@ﬁlbﬂh&l KXY cbonlrtodng Qlﬂc@}%fbfqt@é'ﬁ‘ﬁbon%ﬂfn}?soﬁwmllo of
of 2-7 caﬁ) on atons, phenoxy ﬁ‘ﬁﬂp , thi ophenoxy
benzdifl & 5, hya@ﬁ?%mﬂapwe ﬁba“efm‘IO GadaFh trboalkoxy of
at omg,7 Cadio‘fi'a{@)ﬂ{s?éﬂrmlkgf of2-1 Sarbch Eﬁﬁﬁp Bﬁhngi}pgﬁenyg thio hgnoxy
phenyl am no, henzyl am no, .al kanoyl am no car ’

at omBeRZRYk RHaYH apinpyg ligHanin ofdrdesbatagames, dialkylamino of 2 to 12
al Ky egrpbiaatbmi§) pBényBmsino, %@ﬂﬂ?ﬁﬁmﬁ; 9ﬂ£§no &?{15508@/136 %ﬂon%ftoms

2-7 c&r bon at ons, car boal coxyal k

at omBkengyiaTgag S e %13301@%@%1?93’&@1@%0“ 8 carbon atoms,

Nl pbanangely ulonin S gl
N N-dial Loyl am noal kyl of 3-106 o 2038 garbon atoms,

N- al R§HRepEHeAl téﬁﬁoéﬁt%SQN@élﬂ’mnoa&wbﬂ@ 9 carbon atoms, N,N-
N, N- Qiaﬁdyiﬁﬂuﬁﬂk‘j}p@ﬂ‘%r%& g> 5 N %{}Pcan&b 0X bf B %811 atoms,

and _benzoyl am no; provi
uns uﬁﬁ‘idtaﬂ“ty@ﬂmﬁﬂﬁﬂwy of 3-h¢ casbinyatethe merrapto, arxdrbdnz'Bylamirm;)t

- CH2- NH- ;7 QfholddaSo 2 xnbered heteroaryl ring
where the het()eroa?ych?lﬁ(gf‘Ago dins 1 to 3 heteroatons

sel ected TNMPN)m—O—OGH@)nS- —S{GHh).+heNRICH),s0~{A1Y, he
het er 0ar yl(cp,), NH-, ~(CHp)wO-, ~(CH)nS—, or ~(CHy),

L is an unsubsitituted phenyl ring or a phenyl ring mono-, di-, or tri-

>

substituted with a substituent selected from the group consisting of halogen, alkyl
of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms,
azido, hydroxyalkyl of 1-6 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon

atoms, alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms,



ring does not contain 0-0, S-S, or S-0 bonds, and

where the heteroaryl ring is optionally nono- or
waleosaeoT t uted with a substituent sel ected freem/Ukm®06/016215

group consisting of halogen,_ggo, thio, alkyl of 1-6

carbon atons, al kenyl of 2-6 carbon atons, alkynyl of

2-6 carbon atons, azido, hydroxyal kyl of 1-6 carbon

at OfTBalkyl’ﬂﬁ’deb% a@AKsOﬁ d}EéJ' Bfontet on.atQ

alkanoyloxynet%¥ of 2 ¥ Oﬁﬁmac%ﬁg§1%ﬁ£% { G CaPOKY;

car boffiga Y<94rb¢n aﬁom carbenllcd phHo i cabMpmlsmﬂimmy,

e SR ATRI xR0, Bl 0oL G B PRAERXYoRL

2-7 carbon a car on at
pheno%3kylarERpl2 tq 1 @gﬂmm;s pbeyizm;nlo, bdnaylmyinp, allmibylamino

al kyl @GR atonk, GRE dialk 2 tQ
12 car bon ét élr‘?s 1 Eelﬁgﬁran?nﬁo bona omshal oyIammo of 3-8

al karf@joasioms, @rboxyaaksd@fwma@mmms,ajaﬂaemymmyn@fm carbon
3-8 Ccﬁ‘&@é) Qmﬂfogl?@b of3|5kc¥1 la%nlsnlg— ﬂ( lagg? gcérﬁ PI?I?& foJ?&,:ftoms

car boxyal’ k car atons
of 3-BNedinlsamincalirgl of éfﬂlomla‘obk yﬂomst 1Hc51aﬁﬁ{olalkbxﬁbm carbon

&
N al
N, I\I?d%%illfﬁ Ig%?alé Yan}(lgl{allg)]g(g gfg % 5)5) E%P%aﬁoméapgm?pto and
N- al Kyphzayiamoed; mvyiedthaQL QarClzer dpamsubkiiti®d phenyl ring only when m>0
N, N-qhaHgyhanbgéghkoxy of 3-10 carbon atons,

mer capt o, and nonFan1no LV is a leaving group, PG
i's a prot & & hgorgroepberéetdrbaryl aing wﬁére&li&he@@@d?yl ring contalns

i nde hydr l.oge al k of, 1-6 carbo

at o m?etg qlﬁ%{em\é omsf)édlﬁagf %QPE\@ thaﬂyq@rﬂy}[so that the geteroaryl
c |alr( b (Imgalbexm]f co?iwdélk eny, |bSDX,y)r sfo Borﬁls C‘ag&ﬂ m&eaﬁ%ro% ring is

al ky 0 car bon r oxynmet

2006%5 "B&%/%gf%’é‘?‘ﬁtfg 15 S“‘s%mﬁ%ﬁ Sslﬁ'étﬁ%g‘Pm the group

al karodisvixy oblialdgefs, ox8) thidNalkfl QFB-6 catbkR RSk WPl of3=Pearbon

carbo oxy of. 3-8 carbon atons
al kafoy O%%é'% P@% gg?ﬂg% afo%% PHEN héﬁlre?%alkyl of 1-6 carbon atoms,

al kemhelphethylyelkbysimdtiyl 6f 27 cabhoftods, ABnoyloxymethyl of 2-7 carbon
alkyn Io netggé of 4-9 carbon. at ons, R koxynet hyl

of DA fgrbog plogyaligylthio of Gsohon agesprRy droxy,

al ky klﬁﬂuo@orﬁ)efth}il &Fand; ﬁfcﬂéo&ﬂﬁk? r(ﬁrbo@lhcg)wc(gfggg&r%ﬁﬁ%{a(g&nlgs 1-6

car bon q%%as al kyl sul phon
al ky cahp Shi-dsaigen &toﬁsfp&?%ﬁ, esfigthiophenoxy, benzoyl, benzyl,

al keaphwyhlkanamode l%fcal%bﬁ ato Rk RNy 1 AhBEBE 2 10 12 carbon atoms,
alkenﬁ%g | fonam do of 2-6 carbon atons, hydroxy,

trifP G Penzylamino allgioplminemty -6 @Mﬂ@tomb tlkenoylamino of
car baXycartfod hRaa! Jﬂ%yﬁfmr% 0?3C83craﬁﬁﬁa | e éboxgzﬂfgﬁ%?k |7Cc\ﬂbon

of 2-7 carbon_at ons henoxy,

t hi opiBsePoalkpesiaiyl of aprarbon ammlsr emiranticyiof 16 dachopatrinmoN-
of 1a&rﬁﬁ§&9ﬁyﬂ&@car@n‘%¥dn@sﬁ}ﬁ% dﬁfkp{};amn%aﬁ%f 8o LA

di al kyl am no of t arboh at
N- al R%p?@d}l—[g&y{gﬂmoamomz of 2-9 carbon atoms, N,N-dialkylaminoalkoxy of 3-10

carbon atoms, mercapto, and benzoylamino;

LV is a leaving group,

PG is a protecting group,

G2, Ry, and Ry are each, independently, hydrogen, halogen, alkyl of 1-6
carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms,

alkenyloxy of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl,



di al kyl car banoyl, N-al kyl - N-al kenyl am no of 4 to 12

carbon atons, N, N- dial kenyl am no of 6-12 carbon
waerwas272phenyl am no, benzyl am no, (C(R6)2) P\ /PCT/US2006/016215

R7- (C(R6) 2) P-N N- (C(R6) 2) k-Y H_(C(R6) 2) P

ROR8- C- P09- (C(R6) 2) k- Y- R7-(C(R6) 2)g-Y-, R7-(C(R6)

2)p -M(C(R6)2)k-y-, or Het- (C(R6)2)gW(C(R6)2 Y-; or

Rl anghidetRfl eall@t%o:ﬁ@}t}} &ads g{g@o Gt ﬁl@gno&l%x ?cra@{n? ﬁtams

a di va}I ent rad| cal sel ect romt
of Beylexy 0f3-8 raggon aers, amnqyéoxbd%ﬂiﬁl of- Z%Ibonhtoms

;\| 2(6 Ega)lkeglsiylgﬁ{méﬂ%@ Q%)carb%@ms % Sylo%thyl B&Fglcar?)%n %{Bms,
bond;?2 lﬁwmie@yng %@a@@nfatm alh@iyglfdtqacadmnsmtcemg ﬁllgylﬂﬁo of 1-6

h LR
thi Eﬁf“sﬂ?".“‘ﬁe‘“%"m‘ﬁ“%’l PEES cxbl A0RE RIS B | Agirvon
azi r i e alkplyylfepemido of ﬂﬁﬁdadmh atonfls z(ijlke?olylsﬁllf@amhcg), og I2e6 carbon
1,2 i din z
pi pefag&zl?éne #}ﬁsrug%mnﬁ 6etrc]%rb01% B I’W‘g‘f”@f aphyl,
tetr &ﬂilmr@meth@zm cyago, Obﬂanearbd.xyS eﬁb@)ﬂ@kﬁﬂﬂﬂ C&I‘(I))%I;. TSI?E -
peT G20 afR als et B bttt e onnto-
or dubﬂwb@mlmmhﬁdiomnm aoxyamirol dfnmgafbonmd:ﬁ:e. Bﬁylammo of 1-

e ot Sl SR LS RS, o
di-s @tﬁékylhtadiaemfbhl zlaﬂbbmlkmyndmm@ef zmarlg cm@ble Abmb.adNC a' S

- 2 and
opt( Cg@ eflgl)dmi?@%q[z& fn%g% Eﬁgﬁ’tﬁﬁlﬁ%‘/&a RO, é’en@é&lwcat ed
carbon with di%@kent radicalg -0- or -Q(C(R6) 2) SO ;

R6 i S7R{fdRespe al Ky‘l‘(‘aﬁezlk‘e’ caqr,pa@_@;_%@ alkenyl of

d)a)
2-6 carbon atd 6)ZPaI kynyl of, ”6 car bon 2torrs

I f_ C 0 oal kyl of 2- 7
gg?b%ﬁl@d& ) %ai?% %ﬁgaﬁ% @g‘“)g ‘Eoﬁr atoms), phenyl,
or p H@WC(P@bquQ(R@rYSLﬂUSRl iahdiRe alre\nh 8dTined Bbde aRDGESis
hal ogenyal koxy of 1-6 carbon atoms, trifluoronethyl,

Y is a divalent radical selected from the group consisting of

CHy)a— Re
—(CHy)a _‘O_" and —N —

Ry is -NR¢Rs, —ORg, —J, ~N(R6) 3", or =NRg(ORg);

M is >NRg, —O—, >N —(C(R¢) 2), NR¢Rs, or >N—(C(R¢) 2) —ORg;

W is >NRg, —O- or is a bond;

Het is selected from the group consisting of morpholine, thiomorpholiné,
thiomorpholine S-oxide, thiomorpholine S,S-dioxide, piperidine, pyrrolidine,
aziridine, pyridine, imidazole, 1,2,3-triazole, 1,2,4-triazole, thiazole, thiazolidine,
tetrazole, piperazine, furan, thiophene, tetrahydrothiophene, tetrahydrofuran,

dioxane, 1,3-dioxolane, tetrahydropyran, and

(OQZC?OV

N
H



am no, al kyl am no of 1-3 carbon atons, dial kyl am no of

2-6 carbon atons, nitro, cyano, azido, hal onethyl,
wabdoenymzet hyl of 2-7 carbon atons, al kanoyl oxyP&L/ig1006/016215

of 2-7 carbon atons, alkylthig,pf 1-6 carbon atons,

hydr oxy, carboxyl, carboal koxy of 2-7 carbon atons,

phenoxy, phenyl, thiophenoxy, benzoyl, benzyl,

phenyl am Q@erelEmet ¥d bRy nﬂinkmhﬁi%ﬁféd%fl cg-rbén Gﬁﬁ@%
al kyl of 1-6 _carbon atons; with the proviso

t ).
? h g{m “flﬂ‘g[{GaPHé@w Iy Tpnon pxdirsybstifitzdeanycahon Nt hoidnosy.aN(Re) 2, or
ni t r ogrp oﬁﬁoxﬁl‘l?’ gRfo 8f ARLbIBLAEA R (ﬁrb%ﬁ%ﬁl%quorfba\;a Pragwals -

atom R2 Is selected fromthe group consisting
O R3 (R QR ol (R RN (R 2R Rt B R oREorRd SR 1o o

R3AR O
8 R3 Rgﬁara%aacarbagwﬁﬂ (dlvaBﬁt RAcdls —F@%} Fb( 5)% ﬁgR O R3 RE

00 / (CRRE)wigeges OZE)I cméﬂm a@mS( Tk5) 0246 REL@Mt@NS,
(X R@k@d‘l oR2- 6\ 120 Q%?%}%QZH(@(&/ 1 L&%%%ﬁ/ M?éa?boalk@ilof ZQ7
©0 carbon atoms, carboxyalkyl (2-7 carbon atoms), phenyl, or phenyl optionally

substituted with one or more halogen, alkoxy of 1-6 carbon atoms, trifluoromethyl,
amino, alkylamino of 1-3 carbon atoms, dialkylamino of 2-6 carbon atoms, nitro,
cyano, azido, halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl
of 2-7 carbon atoms, alkylthio of 1-6 carbon atoms, hydroxy, carboxyl,
carboalkoxy of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzoyl, benzyl,
phenylamino, benzylamino, alkanoylamino of 1-6 carbon atoms, or alkyl of 1-6
carbon atoms; with the proviso that the alkenyl or alkynyl moiety is bound to a
nitrogen or oxygen atom through a saturated carbon atom;

R; is selected from the group consisting of

=t =ara
oﬁ(%

Rg——S—S— «xR39r~< R N

(o]
(C(Rs)z)u :(U\ 0 (C(Rs)z)u IU\
D |
N\ (C(R)y o \ (C(Re)ds ~~ “Rg

3



i1 ODRS R6 RS Rs J-(H2O)s (CH2)s-J 0 \\
J-(H2O)s 0 Q/ \CH2 J-(CH2)2 OR5 R5 R5 CH2 R5 CH2
woRRe1ZE Q$ RS RQOOR RS R5 CH2 RS CHZPCQORSIORT016215
R5 CO2Q R3 i s independently hygfpgen, al kyl of 1-6

carbon atons, am noal kyl of 1- car bon at ons,

cycl oam noal kyl of 4-12 carbon atons, carboxy,

car boal koxy of 1-6 carbon atg@ms, phenyl, car boal kyl

of 2-@_carbon atonms, / (C(R6) R7- ((R6) 2C) p- N
N(C(@Q';r- \ (C(R6)2)p/ R7- R6) 2)'s , R7-(C(R6)

2) " p- R7) 2 2)r  or
o ) %Z‘W’(’ 2)r-(c[g§ifs ')mdemnde”“y
|

Het - (&
hydr ogen{_ a ky 6llcar bon at offs XY,
car boal ko®y of 1‘%*5’8% bdts atorrs ther;yﬁs c&r bpal kyl of

2-7 carbon atons, / (C(R6)2)p \ R7-((R6)2C) p-N
N- ( CHR{(RB)R) I ccHi,Q(Rs) 2) p /| R7- (c(R@)\z),;-,

R7-(ﬁ(étR(S) -M (C(R6) 2)r , RBROXCHAM:(C(R6) 2)r,
2 2) g\ 863_52{ nd RO are
g;ch i ndcgsg(el‘?dentl)yq (C(%RG) 2 1 a’ or

(C(R6) 2)rOR6; J is independently hydr ogen, chlori ne,
f1uori e, \% brom Bg; Qis agkyl of 1-6 carbon atons

or hydr Q or° 1; Q@@ 2 @@/ 127207
PCT/ 06 R916& @2-
o) R

o) 5 Rs,

2

\ \
Rs CH2 Rs CHa

Q0. Rs Rs CON
b

R; is independently hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6
carbon atoms, cycloaminoalkyl of 4-12 carbon atoms, carboxy, carboalkoxy of 1-6

carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,
(CRe)p

Ry—{(Rg)2C)p—N N—(C(Rg)2}—
(C(Re)2)p

R7~(C(Re) 2) s R7-(C(Rs) 2) p-M-(C(R7) 2)r— RgRg—CH-M~(C(R¢) 2)—, or
Het~(C(R¢) 2) e~ W—(C(Re) 2)—
Rs is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy,
carboalkoxy of 1-6 carbon atoms, phenyl, carboalkyl of 2—7 carbon atoms
(C(Re)2)p

7—((Re)2C)p—N N—(CHx(Rg)a)—
(C(Re)2)p

2

Ry~ (C(Re) 2) s R7-(C(Rs) 2) p M- (C(Rs) 2)—, RgRo-CH-M-(C(Re) 2),—, or
Het= (CRe) 2) = W= (CRe) 2) |
Rs, and Ry are each, independently, — (C(R¢) 2) - NR¢ Rs, or —=(C(R¢)2):ORs;
J is independently hydrogen, chlorine, fluorine, or bromine;
Q is alkyl of 1-6 carbon atoms or hydrogen;

a=0or 1;



g=1-6; k=0-4; nis O0-I, inis 0-3; p=2-4; g=0-4;
r=1-4; s=1-6; u=0-4 and v=0-4, wherein the sum of
wWa@206i187287 4. 4. The net hod accordi ng to cl ai mBCT/US2006/016215
wherein X is a phenyl ring, opgipnally nono-, di- or
tri-substituted with hal ogen, al kyl of 1-6 carbon
atons, al kenyl of 2-6 carbon atons, al kynyl of 2-6
carbon at .6: azi do, hydroxyal kyl of 1-6 carbon atons,
hal onet hyl”, al koxymet hyl of 2-7 carbon atons,
al kanoy! oX§fet hyl “of 2-7 carbon atoms, al koxy of 1-6
carbon atqgp.;. al kylthio of 1-6 carbon atons, hydroxy,
trifluoromethyl, cyano, nitro, carboxy, carboal koxy
of 2-7 camb®B¥-%tons, carboal kyl of 2-7 carbon atons,
phenoxy, @ngg |, thiophenoxy, benzoyl, benzyl, am no,
al kyl ammi no of 1-6 carbon atons, dialkylamno of 2 to
12 car bon 9&fdhs, phenyl ani no, benzyl ani no,
al kanoyl agipg. of 1-6 carbon atons, al kenoyl am no of
3-8 carbon atons, al kynoyl ami no of 3-8 carbon atons,
car boxyal kyl-6of 2-7 carbon atons, carboal koxyal kyl of
3-8 carbon_ —@am Kyl of 1-5 cgrbon atons, N
al kyl ami n 2‘ aﬁtﬁ% FE of @g’]-‘gl%gééllség ﬁunétoglﬁEY £90
N, N- di al kyl am noal kyl of 3-10 carbon atons,

N al kyl am f..2-9 carbon at.ons,

N, N- 54?/ al mgﬁeﬁggﬁ%%&d&n%? ¢ Enig’w “¥Bon at ons,

mer capt o, or bXrngapheayi ring; opionlyi ifor-,[dadir e@buldtfuted @th

by -A-I- rei I S.phenyl ri whj ch is
unsu@%k??h?@%ﬁgﬁ*ﬁ%ﬁ%¥“%ﬁn%?¥@ﬂ@g€?§aF Q atggng.licynyl of 2-6
hal ogerbon Ftoins, drdlodiedirdxgaliyled Baarkeh afduighldrsethyd XY methyl
"G S, an subsi ti henyl ring_or

- [ tit
phenyl’ Q{]’?Cﬁlé""li’rﬁ?%’-sz alfgroy Sppmety o 2U5EDPR #pw Ao of 1-6 carbon

hal ogems, alkylthié 6f 86 barb@f atéindyRyIELE €t RRHIN Wy add, Bigro,
where the heteroaryl rin contains 1 to 3 heteroatons
_sel e€ B F%fﬁi?”‘}l}?“éf of 2] §asbon giop, ﬁaﬁ@a%vldxfﬂﬁocaﬁ?atamfe
WO 2860k, 126y REibHkR8Bn) 624 A20eazy1, amino, alkylamnino of 1-6 carbon
atoms, dialkylamino of 2 to 12 carbon atoms, phenylamino, benzylamino,
alkanoylamino of 1-6 carbon atoms, alkenoylamino of 3-8 carbon atoms,
alkynoylamino of 3-8 carbon atoms, carboxyalkyl of 2-7 carbon atoms,
carboalkoxyalkyl of 3-8 carbon atoms, aminoalkyl of 1-5 carbon atoms, N-
alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-10 carbon
atoms, N-alkylaminoalkoxy of 2-9 carbon atoms, N,N-dialkylaminoalkoxy of 3-10
carbon atoms, mercapto, or benzoylamino; or
X is a radical defined by ~A—T—L, wherein
A is phenyl ring which is unsubstituted or mono- or di-substituted
with halogen,
T is bonded to a carbon of A and is —O(CHy) ,—, and
L is an unsubsitituted phenyl ring or a phenyl ring mono-, di-, or tri-
substituted with halogen; or
Lis a 5- or 6-membered heteroaryl ring where the heteroaryl ring

contains 1 to 3 heteroatoms selected from N, O, and S, with the proviso that the



-63 heteroaryl ring does not contain OG-0 S--S, or

S--0 bonds, and where the heteroaryl ring is
WwWopiskorabty nono- or di-substituted with hal ogeer/URD06/016215

and R4 are hydrogen, & is alkexy, n=0, and in=1.

5. The met hod according to claim3, further conprising

the step of deprotecting the 4-am no-3-cyanoqui noline

of f olieterbaryl(ring)dotsOndt 66rHAIAR O4-CABL-B Cor3--CHHAQ AHd Rzﬁéﬂe;gii% of

f or mul - ==

(11 r;ile?ev{éaé}déh% l%optlkn‘hl?&’gor}%O%ﬁ“@“é?dewﬁshwn,ned in
claim1. 6. The,s®ikpode BpkEededi Ng to claims5, wherein
said step of d proﬁectlng is conducted w thout

i sol ating the #2& pey3- cyanoqui nol i ne of fornmula
(I'1)y. 7. The npthaedd according to claim5, further
conprising the step of reacting the

4- am no- 3- cyan6h$1nollne of formula (I1l) with a
carboxylic acid chloride of O formula RZ )~ci , or a
m xe anhﬁﬂélde of a correspondi ng carboxylic acid, to
formoa 4 Pisthed asearring fo i A efugherfeompriding f(lﬁbt)apof H |
| (Qbﬁr)oﬂ:c% the 4-af

2006/ 127207 PCT/ ey hredluliner Miida (1 b 8 gamino--
al kyY¥Payinglineof fsmulp(@Bs, optional |y mono or

di - substi tuted H cH
X
R, \N _~(CHy)
HoN N C==N
Gy N//
Ry (1ID)

wherein n, X, R, R4 and G, are as defined in claim 1.

6. The method according to claim 5, wherein said step of deprotecting is

conducted without isolating the 4-amino-3-cyanoquinoline of formula (II).

7. The method according to claim 5, further comprising the step of reacting

the 4-amino-3-cyanoquinoline of formula (III) with a carboxylic acid chloride of
o}

formula r: ©, or a mixed anhydride of a corresponding carboxylic acid, to

form a 4-amino-3-cyanoquinoline of formula (A%

Q F\ (CHy)yX
ﬂ R N/ 2/
R \N C=N
N A as
Gy N

Re (&%)



wi th am no groups or cycloamno groups, or R2 is

al kenyl of 2-6 carbon atons optionally nono or
walreosazoT t uted wi th am no groups or cycl oam nPCHUSIPE016215

8. A nethod according to clai 053, wherein said

compound of formula H2ZN- (CH2)"-X is formed such that

nis O0and Xis Ar-O-CH2-L', by the steps of (a')

reactin g Rf‘hemeWIEt Eﬂk}{l 'of (-@I’d&)aeﬂdoin@ (fpﬁﬁﬁﬂl? n’lfth BPﬁltSEéd)Stltuted
i nter catal ytically
hydr o\gg n%lt%?iﬁ Mﬁs eﬁilcry %)%%IP y ﬁrw?ﬁ’ 8'?%’@651 a?Alfeé‘y]oq‘f 25 @pbon(agpon)s
to f c?rPﬁP@HMm@p Oadm-slubﬂﬁutedmfﬂi amihb @fcﬁpm?cy@%alﬁ}n%uhs

wherein Ar is a pyridinyl, pyrimdinyl, or phenyl
ring, wherein the pyridi nyI pyri m di nyI or phenyl

ri B g Sopt i drratthyd zﬂ:oordmfgdcb elainDF, vih@reirSsdidohdp Hl%rﬁi%f%l%dﬁla BN-
sSups te rom [oup._consi sti ng

nal 0GR i HEnEF N5 o AT i el CEReriyr oo s

car bon at ons, (al)kwsihg Af-ND, Gt ar-qon, Abers ’forﬁ1ze{ HBoary1

glygcr)xy %E } I\E(i)z—A gﬁh—gigﬁ hg: Egﬁwl oxymet hyl

of 2-7 car bon (at’mmlyt&hk}ﬂ%}wrd%%nalmé tlﬁ%ﬂ%&[‘k/l MR diate of step
a| ky t ons h dl‘ OX

trif kugﬂf) g(r)rlel} %ﬁTSt a”d(}ﬁd“teﬂ?"%}a{? @Wﬁw—ﬁﬁrbbal koxy of

2-7 car bowheaélﬁrmls LRasl, byHmRiing? of pd
phen?%}/dl henyl| th|o henlg%(ﬂ)} nygr?zg Elp%% ah la{lrlﬁ no,

al kyfa RyFnidipyloormbenyl H%Pﬁtmaiyanklw- div Qﬂ(a‘lﬂtﬁbsﬁtutdd with

12 = aﬂis’@ﬂnelﬁfsﬂ%ed ME el RBnsidRp &Y Illal"l’(%eﬂ al }acr)ﬁ' 1-6 cagpon

al kar}o‘?ﬁ &ﬂ] ol -6 carbon atonms,
-8 ca et “éF‘%’V AEYAseiHTy] off2- @Gzﬁbqnaitcbm agifl@ns,
a nd h}bl@@@/@&blajﬂ 1 f@aarlﬂﬁd.ttdms hﬁoxg&_ Vg nﬁk&?}n&{hy Lofp d% ?ﬁﬂrl%goms,

ri ng,.or E]thenﬁsé ring nono-
wi t W S5E0UREY et of Zgéaa@@ﬂefams,raﬂmxyhélgmﬂ»pn a:nomsumtyum@ of

of hBbog®sn atdhk HydroRY, theifrGal Ol uZs
ot SH&I rof i ?f 6tg§gr n a (_c))h%ar 55 chaal%s)alkoxyof

hydr%iﬁ%ff’%?tmgf’ ca ealladpﬁ e CaIbQITBtOHiS,aﬂBanTMenyI thiophenoxy,
al kase ehz®fands t ] kan I

a ke Mﬂ!é/‘ér bozr%’q)aat orggaﬂi?iﬁ%gi)% of ! @J%ﬁﬂgngé)r 3 Xlk{r)lglﬁgm oE‘]X to 12
al k)ﬂafq‘?lﬂ gtogss, ghegyl@lam[gdypnasﬂmp, aﬂigadc))daﬁymo of 1-6 carbon atoms,

trifa tr arbo r boal koxy
| AL AR B BRSNS

pheﬁ’@%f’y langimos ggd | th| ophenoxy, benzoyl benzyl, am no,
al kyl am nelsocltl uﬁsu@m 1%;lrmg %rqélly | am no Of 2.to

12 carbon atoms, p am no, nﬁg,nono- di-, or tri-
al k&WRsifudad wiér a @ﬂ)stntu@t edectrditront EErou bLKBRAY, SHalRefalkyl

3-8 car bon atons,
car gg%G %ﬁ %OHE{B&E 2a1€4 gggr}%géncaérgo&?ﬁoms %‘FHHAP%Q%PWMO@&
3- g agide, B’éfﬁromﬂm 061-827DO0T atofind,/HISAR061, Qﬂq@f&ﬁﬁethyl €P2-7 carbon

atoms, alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms,

alkylthio of 1-6 carbon atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy,

carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy,

phenyl, thiophenoxy, benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms,

dialkylamino of 2 to 12 carbon atoms, phenylamino, benzylamino, alkanoylamino
- of 1-6 carbon atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8

carbon atoms, carboxyalkyl of 2-7 carbon atoms, carboalkoxyalkyl of 3-8 carbon



atons, am noal kyl of 1-5 carbon atons,
N- al kyl am noal kyl of 2-9 carbon at ons,
woRMed2abt cyl am noal kyl of 3-10 carbon at ons, PCT/US2006/016215
N- al kyl am noal koxy of 2-9 carbgg at ons,
N, N- di al kyl am noal koxy of 3-10"Tarbon atons, mnercapto,

and benzoylam no; or L' is a 5- or 6-nmenbered
het er Qahy landidod r e C s 1
to 3 heteroat o?%’y%g gé%a%lgb E ?%Smﬁoﬁwml El%'éopgng %P’ﬁ%toms’

pr ovi N&l-dialiylaminealingt afi3elir optbon niony, Nakylantioalkery af 119 carbon
0-0, ere the heteroaryl. ring
a?on% d%ll%)&(ﬁﬂ %93 \3@ %rg?lmq% s,\ﬁelrvﬁlpg, Xnd

is optldna |-s
subsﬂWn@@Wmnyewected fron1the group consi sting of

hal . _al kenyl
of 206 carbor - af iy Rloearyf iSF WRRE pR R Eepfame conans
azi dol, toRylteroayemhseplectod frilzm(N ccalabm vatlahsprovisatiaibt hMbmary1

aI kO)y {ggfg? ot@ént% 0- 63§ 1ocr OSa é% pds gn'é'\@%?ﬁd%' OX%/rg%tglhrnlg is

aI ky | QPhDI@llgﬁnohoﬁorGh-Blbﬁﬁtuaﬁ@mh a shb(sfﬂllt@ﬁtyselected from the group

BRSPS e
phenaxons, thn&bflﬁhmﬁmhﬂﬁﬁ&ﬁndb&ﬂﬂﬁ&&ﬂ?ﬂ%ﬂZ%%m?oﬁﬂ%ﬁ@
amno o

| kyl.a f1-6 di al 2t
1> LR P e mS P PAe ot rikpbetmgiedt of 2. Garbon
al kamuyﬂns,amtmo/ afl- &ca@)dﬁatdhﬁbﬂalﬁﬂﬂﬁ@of 126 KRRV, BPaoty,

bon m no of 3-8 carbon atons,
car b&%@ %‘31‘ Cyﬁn‘*fn {ﬁoxya‘fag??é lkopnelioharacbonaioms|  of
3-8 (c&ﬂbbﬂlaylastf mrv&;,arbamaml Hithox9f phbngl, GRHRAUSKRALRAR Y1, Benzyl,
al kyl am noal k of _2-9 carbon at ons,

N, N- 3% Hl?&frhﬁ cagiongtogns, diafkpamino &F & 12 carbon atoms,

N- aI IYbrBTan1a8 bk antiho, al'kgncg/ﬁl fAL@8Bbon atoms, alkenoylamino of
i al Ianlnoalkoxgl car bon at ons,

mar capt GrORAP e Ay Hﬁ“ﬁbomgg cathpm afemnshesabastyallsylasif Ay sarbon
vvher atoﬁmS@Iﬂfbafkbfq‘Ea‘lky@Gfi B R&LONAEHEIBHRLET & 1”?8&1%]&?1 atoms, N-

&g is_an aryloxy aniline selected f
g r ou @ngilog%kp/h 2(# cabeateny NgN-dialkylaminoalkyl of 3-10 carbon

(PYT s NIV AARK PEF 2-9 carbon atoms, N,N-d
3. chl or o- h%enz ony?am Icarllreonaom?1 N 1aikylammoalkoxy of 3-10

(fl ua?fb%ﬁﬁlw 69@97‘)a£?ﬁ Tt nz%wuno

3-chl oro-4-(thiophenyl)aniline. 10. A nethod of
synthe5|2|ng substituted 3-cyanoqui nolines conprising
t he st epShegpethodefeldimg, wherein siid firse @!mhla‘:rlbtemgrédaaa:t@fouhed in

for myk@£Vish I 6/ 1272
e b o g1 By anilnE el bl UL o7 3 orarts
(11 | (yridylmethoxy)aniline, 3-chloro-4-(benzyloxy)aniline, 3-chloro 4-

(fluorobenzyloxy)aniline, and 3-chloro-4-(thiophenyl)aniline.

10. A method of synthesizing substituted 3-cyanoquinolines comprising the

steps of:

reacting an activated carboxylate of formula (VI)
O

/”\LG (V1)

R's



RL HN/(CH2)n-X HZN G- =N & NR4 (Il1l'") to forma
conpound of formula (M1) 0 CH2)n-X R 2 )~-NR HN CN
woiR0E2210R4 (VI1) wherein, LGis a |leaving grecpus2006016215

that formula (VI) is an activg%&d car boxyl at e

sel ected fromthe group consisting of halide,
anhydri de, acyl azide, 1,3,5-triazine, aronmatic
bor onj [ lane ' gent, peptide-type
coupp?ﬁéﬁﬁggggnt, %é%?mﬁ%pg§4, activated phosphat e,
Sn[ N(TMS) 2] 2, N-hal osucci ni mi de/ Ph3P, _dCBACNRh3P,
(R2N) 2My, SQ2CI F, chl or osul f ony}1 i sd€¥ani de,

TsCl / base, net al alkoxgges, ; an :£§X]/+{}ﬁ
R 2 is alkyl of 1-6 car at o S o or
di - substituted with amno g ydl oam no

groups, or R 2 is al kenyl of
optionally nmono or di-sug_2 NTe am no groups -or
cycl oam no groups; wherein X ip a pyridinyl,

pyri mdinyl, or phenyl ring, herein the py&pdinyl,
pyrimdinyl, or phenyl ring optionally nono- Ji-, or
tri- 1encnpewmdgitdmalagyBit i t uent sel ected fromthe
group consisting of hal ogen, alkyl of 1- Prb

atons, al kenyl of 2-6 carjpon atons, aIkMﬂS?QBf -6
carbon atons, azido, oxyalkyﬁ1of HNG™ car bon
atons, hal onet hyl, al r@yl off 2-7 <arbonC:gg?ns,
al kanoyl oxyl nethyl of 2-7 carbqoprategs alkexy of 1-6
carbon atons, alkylthio 6f 1-4
trifluoronethyl, cyano, nitro,
PCT/ US2006/-:016215 -67 car hgga N
atons, carboal kyl of 2-7 carbon atons, phenoxy,

phenyl, thiophenoxy, benzoyl, bengyl, am no, ()

al kyl am no_af. 1-6 .carbon at ons di al kylamno of 2 to
12 ¢ é@ﬁ%ﬁ" %?‘dfr% leayipng gropR fHoh dhat Bmyla|(4hiisan activated carboxylate
al kapaydicaifcdi® the@koupcbnEdhpen llﬁldéf'ﬁm%ﬁg&é,e{&?ye{zﬁia ﬂ@,SQlfiazine,

3-8 carban atons, al kynoyl am no of
aromatic boronic acid, Lawesson’s reagent, peptide-type coupling reagent, DCC,

TiCly, activated phosphate, Sn[N(TMS),],, N-halosuccinimide/Ph;P,
CI;CCN/PhsP, (R;N),Mg, SO,CIF, chlorosulfonyl isocyanide, TsCl/base, metal
alkoxides, PyBOP, BOP, and EDCI/HOBt

R’; is alkyl of 1-6 carbon atoms, optionally mono or di-
substituted with amino groups or cycloamino groups, or R, is alkenyl of 2-6
carbon atoms optionally mono or di-substituted with amino groups or cycloamino
groups;

wherein X is a pyridinyl, pyrimidinyl, or phenyl ring,
wherein the pyridinyl, pyrimidinyl, or phenyl ring optionally mono- di-, or tri-
substituted with a substituent selected from the group consisting of halogen, alkyl
of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms,
azido, hydroxyalkyl of 1-6 carbon atoms, halomethyl, alkoxymethyl of 2-7 carBon
atoms, alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms,

alkylthio of 1-6 carbon atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy,



carbon atons, and benzoylamno; or A X is a radical

having the fornmula: TL wherein Ais a pyridinyl,
w@osednyl , or phenyl ring; wherein the pyrpdi/ng1006/016215

pyri mdinyl, or phenyl ring ma)é be optionally nono- or

di - substituted with a substitiént selected from the

group consisting of hal ogen, al kyl. of 1-6 carbon

at 0MBearlitali@Ry b 0F ca?fb@n zﬁé’xﬁ? Qﬁ‘rbéaflgsméf ? %%g%( Ltomg, 4 ofoxy,

carbon atons, azid idr 0X
at omsPheRd) GiApheneKy bamm ymh ynnm@f allgylgmipa, pbbﬂ carhboABMms,

al kar}ﬁ%{lkﬂéﬂl%to'?wto caﬁllpogw (?155)8183 219‘9‘;{3@% am 009%8%mm0

carbon atons, alkylt

tri f1drosAshdmAtomss glersylaniing of 3- &axrlbmaqus mlam@ahkmgf:a 8
of  2-cAfalRalR, éﬁd%ﬁ%o ngpoo%L Kyl of 2-7 carbon atons,
op

phenoxy, phenyl enoxy, benzoyl, benzyl, am'no

al kyl ami no of 1- 6 ¢ I%nglhawg%ﬁleg?rg#f%l,aMpo of 2 to

12 carbon at ons, pheny am no
aI kanoyl amino of Iwkreiarbien paﬁdmsﬂ py&hkcﬁﬂﬂWr@iﬁ'éx@@nﬁﬁ

a n car bon_at oms,
o ar borsRR R b0y 3 N B i s 4 PORPAIR PG for di
3-8 @Hbf’@@ﬁed witlhasybst@nerit Ie‘ledtédyfrom) the krdmp @&Esh’bﬁﬁg 8t 1QiBeen, alkyl

N' al z)f ma%asr '11(;1{(? }ﬁ?f %g‘ n q?%g% a%,lrgf 26 carbon atoms,
N. a| I@yidg;hydmlydldbyd)of d)f6 Artdn @ﬁ)ﬁbﬁ[ﬁlorﬁtt@mlkoxymethyl of 2-7 carbon

N, N- k | f_ 3-10 b ms, nercapto,

AR ORI SB0s 7 chrton afotho A esp 9 5mroAD SRS,

| ? al\lﬂfyi(tﬁiblbf,l SPrearbon @XolisZ)ydroxy, trlﬂﬁ&r@ﬁthyh. cyano IMR(, @H@% XY,
(C::%r?’?‘;d}iﬁy O(fng‘??rgﬁ Eﬂ%su?%g% I%Yh?fe%f Wtomﬁa ﬁben@w,

p h enyhenyi, nlyomﬁﬁ)xy,, bertbyl, bedkylf dnhing, WA taintniorsd 1 dabbod atoms,
subst.i fromthe _group, consisting of

d
el oG Bt £ 3 5arog R seCbNEoa RarpmIOY, erpylamino

car bof1-stcarssn a@hisydydno AhmBn & 3SR 2@5Q Fﬁﬁkyn@ﬂhﬂﬁm of 3-8
hydr oxyal k of 1- 6 c rbon atons, hal oneth
e .

al koX BB, a%aﬁafa?lb?fems ﬁPﬂkaﬂWékylrﬁéﬁrﬁfqarbon

of 2atbnBparhiasaliai 5.5 catbkR ¥H¥me fN—lﬂc@laﬁﬁ{oQﬂwl of AP Bbon atoms,
al ky 0. of 1-6_carbon atons,

tri f NSisHetamnoalisy ghd10 ﬁ%fb?rbatom@héeibﬂmwﬁbm of 2-9 carbon
PCT/ bisgR0G/MNOdieEIRminodRoePé ORI oarticd 2 RAR! Jﬁg?éiy%cg fand~ 7

car bon atorrs car boal kyl” of 2-7 carbon ato
phen Woyﬁlﬁéﬁyl t hi ophenoxy, benzoyl, benzyl, ani no,

al kyl ami no of 1-6 @8fBGfed to a carbon of A and is:
—NH(CHz)—, —O(CHz)i—, —S(CHy)—,

—NR(CHz)»—, —(CHa)n—, —(CHy)NH—, —(CHy),;O—, —(CHy),,S—, or
—(CH2)NR—;

L is an unsubsitituted phenyl ring or a phenyl ring mono-,
di-, or tri-substituted with a substituent selected from the group consisting of
halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6
carbon atoms, azido, hydroxyalkyl of 1-6 carbon atoms, halomethyl, alkoxymethyl
of 2-7 carbon atoms, alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon

atoms, alkylthio of 1-6 carbon atoms, hydroxy, trifluoromethyl, cyano, nitro,



atons, dialkylamno of 2 to 12 carbon atons,
phenyl am no, benzyl am no, al kanoyl am no of 1-6 carbon

wa@ewag?72af kenoyl am no of 3-8 carbon atons, PCT/US2006/016215
al kynoyl am no of 3-8 carbon atg car boxyal kyl of 2-7
carbon atons, carboal koxyal ky f 3-8 carbon atons,

am noal kyl of 1-5 carbon atons, N aIIcyIanlnoaIIcyI

of 2- c%rlfb%%r k@fbo@ﬂ@fgﬁof 2N Dty Zalltan?sy Lﬁb#yllgr?gil Xy! c%r %n %{)

car bon ons, N al kyl am no
N, N- onhanWyplmlntbmnhmy,dfenzwn @enzyaamm, akylamino of 1-6 carbon

IMer Cafpd R, dﬁﬂ@laﬂﬁ%er A {IE%Qrbox? Ltotns, rp%[f:nylammo nggﬁ%/?grruh% 1

heteroaryl rin eroa ring
to 3 qlﬂéatneylelammﬁ 1 Sedarbon e@nfsraﬂmnbylalﬁ;noaﬁBI-SSarlmnhitbnishe

b5 g Mehing fS;S\EHER AR oGBS BB AL G 1 g

i's opiar@ﬁ&pmﬂwbﬁﬁﬁ -8 oarbafi ateuh sinirtoullelchf Wi dartn atoms, N-

o oguR ko) B4 8%uubl A8k NN BB RO ot 2 Pt

o ﬁg@fwﬁm’“ﬂ“mwwﬂﬁﬁ ot o o Rty of 10
ar| %{%{oﬁé ﬁerypfo and %%oyé?lgwg or '

al koxynme car al kanoyl oxynet hyl
of 2-7 car bon at onsl, 1saI5kox§anﬁ1b&m6 hedioR9Trigd Whdie the heteroaryl

| kyl rb t
£ 17 B s REGRRBn SR rom § G s wish remamgoghat
2- " 7 almltmnoaaylm doesCrmt ﬁmﬂdlk YLO,H-S o1 8-C 8548 and tvHdFe the
n eno nzo enz
P e oa R B g IR BNy BROZOML ezl 8T 00,

12 cdropothe gtoﬁlﬁsonswﬁh@ﬂﬂﬂaﬂﬁhﬂ @xo0,EBZAkyABF N8 carbon atoms, alkenyl
at ons, al kenoyl am no of

| kanoy f
o TR o P P Bim S e bt

car bexipah kiyhs qfalozne?hyc, aﬂd@féﬁnetﬂﬁ QFB.7 RALR %ﬁ% %MB%MWllyl
3-8 cg%pon at noal k of 1-5 carbon atons

al kyI ﬁ:slgvpﬂ f}ﬁomea Xy og élﬁifélil?o’éf”@%= alkylthio of 1-6 carbon atoms,
N, N- diiydrbky kr&ﬂ[ﬂoﬁ’&ﬂétkﬂ' cy®iho, AitrbOcaelxh! %rbo@ﬁc@fg’sof 2-7 carbon atoms,

N-alkgg q kox% of 2-9 carbon atons,
N ¢ PR Q511 GATIRE X5 fPhasere bheaompbasss benzoyl, benzyl,

MEer Capim, ARylenboRE 93 carfon Qson@rkﬁaneﬂ%ﬁlb 'Bf% 1Fa 11?‘?1%:1?4
are each, independently rogen, hal ogen, al

1-6 RAMgking byl a&!‘ﬂ@eﬁ‘iliﬁn%f?‘gmn@fdaﬁ Behnatasis lkenoylamino of
al ky Bl cagfonAtdnsCAIIHIMa iR BE 3- @Aaﬁﬁﬂ%ﬁoﬁﬁyc o ? E{/I%?? bio{Arbon
atons, al kyny ony of "2-6 carbon atons, é

hal oﬁ@ﬂﬁy‘fafboé1kR7é)WBSYﬂ 05378 edrban fﬁomaﬂmma&ﬂmfsl 5 carbon atoms N-
al keaﬂlyﬂaﬂl)ﬁibafkgzl o?f'289 &1@5(910&?0@ Ry dlaﬁ#yhléﬁ%}é % £ EO arbon

carbon” at ons, ~ al kanoyl oxynet hyl
al keAgyE Dy ieiamproalioxitof?-g artbematemns MEN- dlalkylammoalkoxy of 3-10

a'kyBQM&P%&H?kﬂxﬁpgtfé%%g%?kgﬁgyatO”B al koxynet hyl of

2-7 carbon atons PCT/ US2006/ 016215
-69 and wherein Gy, Ry, and R, are each, independently,

hydrogen, halogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms,
alkynyl of 2-6 carbon atoms, alkenyloxy of 2-6 carbon atoms, alkynyloxy of 2-6
carbon atoms, hydroxymethyl, halomethyl, alkanoyloxy of 1-6 carbon atoms,
alkenoyloxy of 3-8 carbon atoms, alkynoyloxy of 3-8 carbon atorﬁs,
alkanoyloxymethyl of 2-7 carbon atoms, alkenoyloxymethyl 6f 4-9 carbon atoms,
alkynoyloxymethyl of 4-9 carbon atoms, alkoxymethyl of 2-7 carbon atoms,



al koxy of 1-6 carbon atons, alkylthio of 1-6 carbon

atons, al kyl sul phinyl of 1-6 carbon atons,
wa@bkdghsubphonyl of 1-6 carbon atons, all cyl sul POENI006016215

of 1-6 carbon atons, al kynyl sg%fonam’ do of 2-6 carbon

atons, al kynyl sul fonam do of 2 carbon at ons,

hydroxy, trifluoronethyl, trifluoronethoxy, cyano,

nitr Qxlkcﬁc?rob @S)barb%ﬁ“é@%l zﬁl«%)ft:ﬁlocgf 1% %ﬂﬁ)ﬂra%% Ehﬁ(}qgﬁphmyl of 1-6

carboal kyl of 2-7 carbon "at ons,

pl i t HarCRiatpans, ﬁﬁéﬁwhmﬂmfépﬁﬁ@ﬂ@ny‘tonbeaﬂzmmfommd@ of 1-6 carbon

hydr

A eyl R b0 s R BB 1 7 carvom

12 caityeh hydponirilugeaaadyl, GlaﬂlthhQXY, cyano, nitro, carboxy,

N, N- f.4 1
12 car o p AR et SRR RO 5 e
at omPhthshwidgl Blwm'iothmpb@mzy,lbamyh@mmog Y dR&)yano, dlkoxyamino of

SR ARy AR s

- M (GLRS) N)ﬂlk};}carbamoyl-lélN(d@gl@@aﬂjagwm S #RG)- N-lkenyimino of 4 to
i )
and A2 Ritn s N AEHEEL St OO BT Bt B Gone.

gr ouprenytepiise,i ng of - CHa- R6 ( 2) -o and -NR7 is
NR6R6i -0R6 QC(R ZN(RG) 3+, or NR6(CRG) Mis >NRS,

0-, C(ée%pg«@l) (Rgg)k >N-(G(R6) 2) p OR6; W
is >NR6 - 0- O(C(R§2 Het II3'§,a"§€r*“’éd?@dz)*f“rYO"rhthe
group consi sting of nnrphollne t hi onor phol i ne;
t hi orﬁ’lf(ﬁffcsb 1) -, B KIRIEs) - M QRE)EIYE) drmﬁt-&(ﬂz)@)qwaadﬂs)z-&’- or

pi pery +rﬁﬁy pyrrolidine, aziridine, pyridine,
i m dazo 1,2,3-triazole, 1,2,4-triazole, thazol e,

t hi azol i di ne, t et r &nat Rlec&ﬂﬁﬁ)ﬁﬁezﬁrﬁecteiﬂ B0 grdup AP RENEI-;

t et rahydr ot hi ophen eLr dr.of ur I oxane, ..
1, 3- di oxol ane, tet raﬁ)?‘d# c?%&??’/’ﬁﬂlcalaf‘ﬁ ote &EHM@)H’CORFIStﬂg of

wher ei_ el IS optloneﬁiely nmono- or di-substituted on
car bon of =tr89er‘1‘n ThR6, optionally nono- or

di -substit ut ed on GaLhamR Mt BRDYEr ) 5%, or —-NR¢(ORe);
M is >NRg, —O—, >N «(C(Rg) 2), NR¢Rg, or >N~(C(Ry) 2)

ORg;

W is >NRg, —O— or is a bond;

Het is selected from the group consisting of morpholine,
thiomorpholine, thiomorpholine S-oxide, thiomorpholine S,S-dioxide, piperidine,
pyrrolidine, aziridine, pyridine, imidazole, 1,2,3-triazole, 1,2,4-triazole, thiazole,
thiazolidine, tetrazole, piperazine, furan, thiophene, tetrahydrothiophene,

tetrahydrofuran, dioxane, 1,3-dioxolane, tetrahydropyran, and

(oq?_(’:j[oy

N
H

wherein Het is optionally mono- or di-substituted on carbon

or nitrogen with Rg, optionally mono- or di-substituted on carbon with hydroxy, -



WD 2006/ 127207 PCT/ US2006/ 016215 -70 N(R6) 2, or

-OR6, optionally nono or di-substituted on carbon with
wao b@emenor val ent  radicals .-(C(R6) 2) SORE orPCT/C§H6§/016215

2), N(R6) 2, and optionally mmpg_or di- substituted on

a saturated carbon wth divalent radicals -0- or

-OC(R6) 2) SO; R6 is hydrogen, alkyl of 1-6 carbon

at onsN(Ra) 4, OE-FQ/RG optiodal6y m&ﬁl)r & @fls@%ﬁ)cméd oRLIN WYYtk Licflo-valent
-6 carbon atonms,

car bon .at.0 Y. a

car boAr&YIF n@:{R‘g ﬁbgﬁ?rb Ra)thﬁ%(Rﬁba?W?@laﬂlﬁwonQ 2t di-

car bosubattan® pn a gl carbs iﬂh&%ﬂb Q na) ;
substituted V\ﬁlh one cc)?r r?o‘?,e y zﬂ:ﬁdai% é l)ly Oé?(Rf)%SO
carbon atoms, tri fBﬁJ’élhbﬁ‘iif@g@r"?yiﬂkyl Tﬁcfarbah stlramlkﬂmybéf 2-6

1-3 %fﬁbﬁﬁo&ﬁ a- foydo
nitro, &;‘2&;@ O Faro i by clpdof B P b Mme

carb ocﬁrb 2-Lparanayanes WTPR?‘B’WVI (%‘f7 carbpn giamish pheyb s,

al ky|phbid opfionhilp sitRfiRRA wAh B or mE¥ R BEN, alk oq)iyé d¢arbon
car boal koxy_ of 2-7 carbon atons, phenoxy, phe

t hi opYiéfb XY uopwRey aminge Alkylamingta§ A cartion@foms, dlalkylammo of 2-

benzyd amcna I

o Ry o aton AOCRT WA Blofefhyl, SRLHANR BER7 e
al kerfamspplkangyloxymeiyl qfaﬂeqaybomtowmuylm af 1r6 ta‘rkitgﬁinmmsr
OXY @R didk P Buttik chlhao%ué% YRy §9b&1aart9r§é“p aL.9 1%1 R O

sel ecied from t group consistin
O R fhigp! 1eRgxy3b@nZQ}d lwgzﬁsplﬁgylmm%)eR&yl%n&Sllka&leBm@oRB6

- R BIRaoAsE Mkg £5.0 Gk

(AR 2)u | & Ro 2§4u%% " ﬁ @ﬁé “5%“8 lienyl or

R5 @lkynyl moiety 1s_bound to a nitrogen or oxygen atom through a saturated carbon
atom;

R is selected from the group consisting of
o} Rs Ry Ry O
O R3 R3 — _—
R3%< — = Rs Re )=
R3 R3 R3 R3 R3 R3
; gt )_i\:< ?\3\‘7—\9
0]
(C(Rs)z)u I“\ Oj'__T( (C(Rs)z)u ;EU\
l
I (CRelaly

(C(Rs)z)u Rs

(C(Rs)2)y \
O Yo
N —
o7 | R OR '



Os~OON ON R5)2)u, () s NR5 S02 O
(C(R5)2)u R5 R6 I(?g( R5)V\z) 2006/ 127207 PCT/ US2006/ 016215
WO Zw6d271262C) s (CH2)s-J 0 j\ J-(H2O) s J- (CH2) 2PREURD06/@6215
Q/ \CH2 55 R5 CH2 RS CH2 QgégCHz QRS RZQ/-\ O

ORR RS R5 CH2 RS CH2 Q2 H R5 CO2Q R3 is

i ndependent |y hydrogen, alkyl of 1-6 carbon atoms,
am noatkyt), of cnp—car bon at ons, cycl oaminoal kyl of
4-12 carbo ons, carboxy, car%oau boxycmj 1-6/carbon
at ons{—{pb@ay| ar boa) kyl , of_2- Z-car at ons,
(q%)zﬁﬁ@\ R7- ((R6) 20) PON L NX O RB) 2)Re(C( R6) 2) p
R7-(C(R6) 4) s , R/-(C(R6) 2) p -M(CR7) 2)r-,
RBR9- CHisM QHE(R6) 2H5-, or Het- (C(R6) 2) g- W (C(R6)
2)r-; Ry=Fs ind dent RYLaydfdgen, al kyl of 1-6
car boi &t ofs, FearpofRy, ca al koxy of 1-6 carbon
atons, phenyl; cafboal kyl f6f Bs7 carbon atoms, /

R6) 2 R7- )20 p- \ I N-(CH2(R6)2)r- (C(R6)2)p
(Rgg(C%R)Bp \\9*,'2,R§(§H2(C(R6) 2) p-M(CR6) 2)r ,

R8RO- CH- 'gSC( gC))ZrQ-, or Het-(C(R6) 2) q -W(C(R6)

2) ;0L R

R3 is independently hydrogen, alkyl of 1-6 carbon atoms,
aminoalkyl of 1-6 carbon atoms, cycloaminoalkyl of 4-12 carbon atoms, carboxy,

carboalkoxy of 1-6 carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,
{CRe)2)p
Ry—((Rg)2C)p—N N—(C(Rg)2)—
{C(Rs)2)p
R7-(C(R¢) 2) s R7-(C(Re) 2) -M~(C(R7) 2)r—, RsRy-CH-M-
(C(R¢) 2)r~, or Het-(C(R¢) 2) ¢-W~(C(Rg) 2)i
Rs is independently hydrogen, alkyl of 1-6 carbon atoms,

carboxy, carboalkoxy of 1-6 carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,
‘ (C(Re)p

Ry—((Re)2C)—N N—(CH(Rg)2)—
(C(Re)2)p

R7-(C(Re) 2) s R7-(C(R¢) 2) ;-M~(C(Rg) 2)—, RsRg-CH-M-
(C(R¢) 2)r, or Het~(C(Re) 2) ¢-W-(C(Rg) 2) 1=

Rg, and Ry are each, independently, -(C(Rg) 2) t NRg Rg, or -
(C(Re) 2) :ORs;

J is independently hydrogen, chlorine, fluorine, or bromine;

Q is alkyl of 1-6 carbon atoms or hydrogen;

a=0 or 1;

g=1-6;

k=0-4;

m is 0-3;

nis 0-1,

p=2-4;



R8, and RO are each, independently, -(C(R6) 2) r NR6

R6, or - (C(R6) 2) rOR6; J is independently hydrogen,
w@hdoent2me7 fluorine, or bromne; Qis alkyl oPCI/US2006/016215

carbon atons or hydrogen; a=0 1, 9=1-6; k=0-4; m

is 0-3; nisO-1, p=2-4; WO 20067 127207

PCT/ US2006/ 016215 -72- =0-4; r=1-4; s=1-6; u=0-4

and v=0-4, wherein ghe.sumof u+v is 2-4. 11. The

met hod of claim 10, further conprising the step of

recrystallizing sai@l-4conmpound (VI1) froma mxture of

sai d compound (VII).hn.a solvent to forma salt. 12.

The met hod of claim 10, wherein R2 is is a

4- (di met hyl am no) - 259t aad wi=0-4y wbkireialthe sam of utv is 2-4.

4- (pi peridino)-2-butenyl radical, a

4- (pyrrolidino)-2-butenyl radical, or a

3, 4- (ldi py Thompiipd of clambils fwiier congticiag the 38p ofREryBBNHRY said

?Ly? :Cgiglpbn‘é‘tq i’(l})/% ﬁ;’lgll,?g‘lr}fgfu% (ggigi&i )g(i)ll’ng(gl%d %Vﬁﬂn%rsglvgnt to form a salt.

3-chl or o- 4- (benyl oxy) phenyl radical, a 3-

chl or9- 4- | axy)phenyl, radical., or a,
ohiene: 441 yakahenaylaplphnyly LR pol 812 o
of ¢ WM?FI, Z@_(?;(P%_edleo)mr;bl&eldll editpiow ﬂ?p}(ﬁ'ﬂllilﬁno)@—bu’gnyl radfical, ora
recr t n, L he resence oO nmal el C acl to orm
el SRl nd? w8 BERRC Ut
13. The method of claim 10, wherein n=0 and X is a 3-chloro-d-
(pyridylmethoxyl)phenyl radical, a 3-chloro-4-(benyloxy)phenyl radical, a 3-

chloro-4-(fluorobenzyloxy)phenyl radical, or a 3-chloro-4-(thiophenyl)phenyl
radical. '

14. The method of claim 13, wherein said compound (VII) is recrystallized in

the presence of maleic acid to form a maleate salt of said compound.



