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WO 2004/ 066919 PCT/ US2004/ 001133 SYNTHESI S OF

4AM NO- 2- BUTENOYL CHLORI DES AND THEI R USE I N THE
WORRRBARHNI) ON OF 3- CYANO QUI NOLI NES 5 Thi s i nveRCTmis2004/001133

relates to certain novel 4-am no-2-butenoyl chlorides,

processes for their preparation and their use as

internmedi ates in the synt hesi s of pharmaceutically

active protein kinase itors. Protein kinases ar

e HRQF G’AMH}'??eBPHENPrY&wQHbPRH?E%ANPo'EEEH% USE IN THE
group from APRESARATIIN B ﬁé‘vﬂy&ﬁéum’&lmh as

tyrosine, serine, threonine, tidine 10 on a
protein. Regulation of these protein kinases is
essential for the control of a wide variety of
cellular events including proliferation and mgration.

SpeC| The R \%Bﬁém reft8@SRS Laum BRRAI 'ﬂghﬁrﬁaé-ggtlg'nem chlorides,

adverse conditions I ncluding cancer [Trax
Brogess®si fAr thrifeprepaationtand Beir 169 R mwwyzdla% agés, synthesis of

)], restenosis
ﬁ%{'ﬁsasggﬁan%a%#?ﬁmﬁ'ﬁ k@égu'%r\(}%g’?gmd 5, 200 (1995);
Shaw, 15 Trends Pharmacol. Sci. 16, 401 (1995)],
at her bedeiakingises pFmemzy@esahawatalﬂ%@géwgfer ofi 8 phegphate group

ﬁ[&r%gﬂ P 50 Q@%n?r%gggirés@%" AR as t{rrosﬁg serindg I'Péoc‘fﬁ&%’ er{‘us’udme

oday, 2 'Kman, SNV itiey
o a( pYL).| Regdlagen @épmaﬁspr@te{mdsy@ées . eggential fphv“@scontrol of a

TR odFRfs 8 PeS b bRUBIRISHBN o, Sog proer

eﬁweg@a’qmi neshiimplicited eadveese edidtins Meluine cancer [Traxier, P. M.

P DRI TP PR 2 TRRP 118985 e 4 4 Fmgrong Orupe 0 279

(909)]] reséntsie [Nitisbn,0Es BENdpIGHdoras W@:ﬁi@eﬂlﬂ (£295% Shaw,

H?e%s fha?rﬂﬁc&/@&t 7% Y194 {i ﬁ%ﬁ‘,ca%erogéi&o% ﬁgﬂ 'r':"‘."\ﬁ/”,t BiBBssays,
I't 8 of

es processes 'sul ara

tiﬁ,e%7el oap)hLanggenesis | [Shgevarchl i6., DFlungseo\rmy é’pda}he 50 (1997);
i on syc

H:QIY(%%%S'Z SNBE{JEQ( MZ?!)%meeﬁ?i %-Pn 1&55@%@83@%0@5’%% %é?bﬁ:e Y! Blm Invest.,

pﬂ,o‘rﬁz‘?dun%a}renabl e to large-scale pilot plant work

for the manufacture of compounds of Formula (I1): 1 WD

2004/ %@%%dﬁ’r?%é@gﬁ%%%élééoz,bo%) id the laboratory scale synthesis of

3-cyanoquinoline derivatives which include 4-dimethylamino-but-2-enoic acid [4-(3-
chloro-4-fluoro-phenylamino)-3-cyano-7-ethoxy-quinolin-6-yl]-amide, inhibitors - of

protein tyrosine kinases used in the treatment of cancer.

The present invention provides processes suitable for the preparation of
these compounds on a large scale. Furthermore, the invention provides

intermediates useful in such processes.

This invention provides a synthetic procedure amenable to large-scale pilot
plant work for the manufacture of compounds of Formula (ll):
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NS2 | ORLHENRZ R5 R3 R4 (Il) conprising
cool ing a suspension of pharnmaceutically acceptable

weabda4/066919 he conpound of Fornmula (1) addi ng aPCT/US2004/001133

chlorinating agent to the suspension; warmng 5 and
stirring the suspension until the chlorinating agent
is conpletely consuned; cooling the suspension; adding
an aniline dropwi se to the suspension until the
concentration of thetaniline is | ess than about 5%
addi ng an aqueous L0 the suspension to obtain a
precipitate; filtering and washing and drying the
precipitate to vyieNd the conmpound of Forrmula (I11). 10
In an enbodi nent of {lhis invention the conpound of
Formula (I1) conpris I mgtthyl am no- but - 2- enoi c
acid [4-(3-chloro-4-fl nyl am no) - 3- cyano- 7-

et hoxy-qui nolin-6-yl]-2 Q_ Ry enbodi nent  of
the invention the co la (11) conprises
6- (4- N, N-di met hyl am nocr ot gnyl ) amjdo- 4- (4 (2-

pyri dyl met hoxy) - 3-chl oro) a
ne. In yet another 15 enpodiNEp~0 the i nvention the
compound of Formula (1Rg conprfses 6-B4-N, N-

di met hyl am nocr ot onyl ) am do- 4-{ 4- benzyl oxy- 3- chl or o) am
i no- 3-cyano-7- et hoxyqui noli negg, This invention also
provi des a process for the preparat|on of the conpound
of Formula (1) conprising reacting a 4-bronocrotonate
with S1,S2-NR wherein Ris H 20 trialkylsilyl,

al kali netal and S1, S2 are each i ndependently,

éBfﬁﬂr%@?d"co%hﬁ@/ la dlskemidn & bMQMace@fc’ﬂllVYécce table salt of the
tituted or unsubstituted aryl, cyclo

egyep@Hdkeinformuty (lgfddlggoa cblov@t@g(ﬁge@gé@aﬁ@p %uspensmn warming
gﬁ s ﬁ%ﬁ%@%&@%wrﬁ%nﬁpg@ &86rintkihg ddent M bbﬂg@fbl;‘ @onsumed;

ey are attached forma nitrogen containin
erstiing dhe y$uspersien; prridingh @auaniing d{opyize iR 4 susggnsion until the

%&h& RPhtiont & tﬂ@teﬁ‘l‘nﬂe‘}s Rss3Ran 8RR 0L&HAS 8h aqueous base to the
y2| ng 4 S2-am nocrotonate 1 n the presence of
ws@gggon to obtam a prempﬂate filtering and washing and drying the precnpltate to

yield the compound of Formula (1l).

In an embodiment of this invention the compound of Formula (Il) comprises
4-dimethylamino-but-2-encic ~ acid  [4~(3-chloro-4-fluoro-phenylamino)-3-cyano-7-
ethoxy-quinolin-6-yl]-amide. In another embodiment of the invention the compound
of Formula () comprises  6-(4-N,N-dimethylaminocrotonyl)amido-4-(4-(2-
pyridylmethoxy)-3-chloro)amino-3-cyano-7-ethoxyquinoline. In yet another
embodiment of the invention the compound of Formula (I!) comprises 6-(4-N,N-
dimethylaminocrotonyl)amido-4-(4-benzyloxy-3-chloro)amino-3-cyano-7-

ethoxyquinoline.

This invention also provides a process for the preparation of the compound of
Formula (I) comprising reacting a 4-bromocrotonate with S1,S,-N-R, wherein R is H,
trialkylsilyl, alkali metal and S,, S; are each independently, hydrogen, alkyl, alkenyl,
alkynyl, aralkyl, substituted or unsubstituted aryl, cycloalkyl, cycloalkenyl, or S;, and
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adding HCl to the conpound; and chlorinating the
conpound with a chlorinating 5 agent to obtain the

woaoumded of Formula (1). In one enbodi nent of PCIAIS2004/001133

invention the S, and S2 are CH3 and .the process for
the preparation of the conmpound conprises reacting
but-2-enoic acid with chlorotrinethylsilane to obtain
trimethylsilylcrotonate; brom nating
$x itogathay|vain ié\ledv’f&%ﬂdpéﬂlmﬁ"t hew ape 6H??hﬁd| RN fgifipgqnocontaining
QRERLR LT oy MRt PMéﬁdéthhc‘éll;loa&é&ﬁB@ QbANReof! @8Chbbiam 4-S,,S,-
trlmsthysr% bronocrotonate with dlmsthlamneto
apinarietenags; nbYdiglyang roSr.ot-aminecetenate dn| He; h@ﬁ?mﬂj gt a base;
d:ﬁ:fdly i hlorinati
C%cﬁﬁ FCIA ﬁtgbg&ﬁﬁw@u?g ﬁg@%h@rlnﬁw R EShpSTIMAitR 22 chlorinating
@gnizﬂop@amethhypmpwmoffdmu@r{aw chloride. In a first
aspect, the invention provides a conpound of Formula
(1) 1 ndkm 581 e'Nt QLFn% ibVentioMARE %‘1 "én§ 5,286 Gi%; &iethe process
each | ndrépe ent rogen, cycl oal kyl
t:ycﬂheapneeﬁsanonaomme carmp@lmd comgrigggmyeactiagapul-enoic acid with
unsypst i d ar l, o
SHERISHE RIS, “"S87% « BBRE o FrahySphRtpRin | Cbrominating
tineetbyisilytohetdndter nwith nat risgminadont &gﬁr\hgtch epklear Vlmeéhyls'lyl-4-
Byo%o%l?&éﬁétgal ljé%ﬂmr{gg rtrlrﬂgthgﬁflﬂ 43&ghbb%r§a@é Lyt e&ﬁ\%{hylén*ﬂne to

secon nt’i on provid rocess ,

btmlrpAejnaemylanmn@frotamccmo@mwr@ﬁmgh@f Gﬁvéﬁhvlémlnocrommc acid
g 14 &ino)-2-butenoyl

RO R i L BRSSP dend 1 oA (B1- 2Pl fetbibn) p butenoy
oblbadle.and S, and S2 are as defined in above or an 3:
WD 2004/ 066919 PCT/ US2004/ 001133 acid addition salt
there ' - o 92F la (I):
am nogé %?‘gsr%z%tg é&t%&ﬁﬁeﬁﬁéﬁ@éﬁigggﬁ%m‘bo?\ a%n%r{:nruo% onat e
of step (a) in the presence of a base; and isolating
as a correspondi ngShydrochl oride salt; and cl

(1)

wherein

S, and S, are each independently, hydrogen, cycloalkyl, cycloalkenyl, alkyl, alkenyl,
alkynyl, aralkyl, substituted or unsubstituted aryl or heteroaryl, or S; and S, together
with the nitrogen to which they are attached form a nitrogen containing heteroaryl or

cycloheteroalkyl; or an acid addition salt thereof.

In a second aspect, the invention provides process for the preparation of a

compound of the invention comprising:

(a) reacting a 4-bromocrotonate with S;,S,-N-R wherein R is H,

trialkylsilyl or alkali metal and S; and S; are as defined in above or an
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5 (c) chlorinating the conpound of step (b) with a
chlorinating agent to obtain the conmpound of the

wonveveean. In a third aspect, the invention relass004001133

a process for the preparation of the conpound of the
invention wherein S, and S2 are CH3 or an acid

addition salt thereof conprising: 10 (a) reacting

but -2-enoic acid with chlorotrinethylsilane to obtain
trimet hyl sadigi an‘dittotnnaale thélepf bioowbteht i thg corresponding 4-S4,S»-
trinmethylsil. |cr Fate of step (a) with a brominating
agent to Ypg Sret hyl silyl - 4-Dbronocrotonate; (c)
reacting tri rret hyI silyl-4-bronocrotonate of step (b)

or mebhyl }wdreiyihyd; 4- Squztbniﬁnmumnateomfamepv@ax im the presence of a
di met hyl ami ne to,obtain 4- dinet t. aci,d
and | 5ol attig: ot BoBAbaha Br SR Bl IREREEE Shr 2R
hydrochl oride salt and chlorinating wth a

chl orfcpat i ¢idorirgeing the colmpaumd hetepoipowitid aothlofindtihg agent to
i nvention in 1 wherein Sv nd S2 are CH3. 20 In

a fourth a%lgg'@tt PW@F’?W&%W‘* RVt '(9\'7[ des a process for

the preparation of a conpound of Formula (I1): 4 WO
I1R094hBd G3HBctPE¢ USR00d 084330 4 procdésSPrRhe pikp&RatiorRof the

R3 . wher ei - oR2 "
SRR gL e VSEB i SoRn R 2t Gllp CLanerg Erfioypat hereor
edrhprisirfy: CN, al kyl, al koxy, vinyl, alkenyl, fornyl,

-CF3i -CC 3, halide, -CoH5i am de, acyl, ester,

(a) reacting but-2-enoic acid with chlorotrimethylsilane to obtain

trimethylsilylcrotonate;

(b) brominating trimethylsilylcrotonate of step (a) with a brominating agent

to obtain trimethylsilyl-4-bromocrotonate;

(c) reacting trimethylsilyl-4-bromocrotonate of step (b) or methyl or ethyl
4-bromocrotonate with dimethylamine to obtain 4-

dimethylaminocrotonic acid; and

isolating the compound of step (c) as a hydrochloride salt and chlorinating
with a chlorinating agent to obtain the compound of of the invention

wherein 1 wherein S; and S, are CHs.

In a fourth aspect, the invention provides a process for the preparation of a

compound of Formula (I1):
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am no, thioal koxy, phosphino, and conbi nati ons
thereof; or, taken together, R and R2, R2 and R3, R3

wanw4Rbe919r R4 and RO, together with the carbearasemws/ 001133

to which they are attached, forman optionally
substituted heteroaryl or cycloheteroal kyl; and 10 S,
and S2 are independently selected fromthe group

consi sting of hydrogen, alkyl, alkenyl, alkynyl,

aral kyl , substitute§1or unsubstituted aryl, or S, and
S2 together with tRNe-gjtrogen to which they are
attached forma nitfjogen containing heteroaryl,
conprising: (a) coolNng a suspension of an acid

addi tion salt of thellconpound of 15 Formula (V); 5 WO
2004/ 066919 PCT/ US2084/ 04133 |/ OHSI N S2 0 (V)
wherein S, and S2 are [ (b) adding a

chl ori nati ng agent t?ﬁ ionRn step (a) ; 5
(c) warming and stirring 5

until the chlorinating age
(d) cooling the suspension
aniline of formula (lg%n '
step (d) until the c

| ess than about 5% R

(c); (e) adding an
he suspension in
Bhe aniline is

wherein

R1, Re, Rs, R4, and Ry are independently selected from the group consisting of —H, -
CN, alkyl, alkoxy, vinyl, alkenyl, formyl, -CF3, -CCls, halide, -CgHs, amide, acyl, ester,
amino, thioalkoxy, phosphino, and combinations thereof;

or, taken together, R; and R;, R, and Rs, R; and Ry, or Ry and Ry, together with the
carbon atoms to which they are attached, form an optionally substituted heteroaryl or

cycloheteroalkyl; and

S and S, are independently selected from the group consisting of hydrogen, alkyl,
alkenyl, alkynyl, aralkyl, substituted or unsubstituted aryl, or S; and S, together with
the nitrogen to which they are attached form a nitrogen containing heteroaryl,

comprising:

(a) cooling a suspension of an acid addition salt of the compound of
Formula (V);
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(1'V) wherein Rl, R2, R3, R4 and Ro are as defined
above; (f) adding an aqueous base to the suspension in

weteR/ge)ot o obtain a precipitate; and 15 (g) PCT/US2004/001133

filtering and washing and drying the precipitate in
step (f) to yield the conpound of Formula (11). 6 WO
2004/ 066919 PCT/ US2004/ 001133 For purposes of this

i nvention a heteroaéyl conprlses a hetero%%ﬁllc ring
system of one to th [ at | east
one ring may have an ar tic “Eharaciér and cont ai ns
1 to 4 heteroatons the dqane or differgnt selected from
the group consisting ofg,S, N, and 0..g9The renaining
rings of the ring systen1nay be 5 fully unsaturated,
partially saturated, or fully saturated. Each ring
conprises three to ten nmenber§) Preferred heteroaryl
groups are thiophene, thianthrene, furan, pyran,

| sobenzof %}%}e,n@rmeare)g@mmvephenoxat hi i n,

pyrrol e, |n1dazole pyrazole |soth|azole |soxazole
pyridine, ra2|ne yrimdine, pyridazine,

i ndol ©i neﬁl dingo ﬁbﬂer"éatmgﬁgaaﬂ tg thq ﬂdﬁﬁ’?ﬂ?'@” "'p%IPPr@

qui nol i zi ne, isoquinoline, quinoline, phthalazine, 10

napht@yri dvahingldh8@XAlngNBe stbpdrapAl ihep B)altfl kiteehlorinating
carbazol e, phenanthridine, acridine, perimdine,

phenant hr A9ER I8 W@E\yrﬁ’@mlﬂﬂ%ot hi azi ne, furazan,
phenoxa2|neand pyrrolidine. The heteroaryl can be

i ndep@mndenddoling Hesdusbbihgish Atsté@); or nore positions.

Preferred substituents are halogen aIkyI aral kyl,

Sul T Ry TR0 Rl e o Tois oD Riststes, i e S sAPhgiiiain step

carbonyl , @RuR@XNé corfdehithtionedshigs amﬁﬂé@'lés&l tBan abbitew!
acyl , alde yde, ester, a cycloheteroalkyl, an

aromatic or heteroaromatic no ety, -CN, or Y.

Cycl ohet eroal kyl as used herelh refers to a 5 to 9
menbered saturated or Tunsatu ated nono or bi-cyclic
ring having 1 or 2 hetd oatov. sel ectfed from N, N(Cl-
C6 alkyl), S or O. ef er ghet er oal kyl groups
are oxol ane, thiolane, v pi peri di ne,

pi perazi ne and nor phol i ne. | ohet er oal kyl can be
i ndependently substituied N_ Nnore positions.
Preferred substituent8&oare ha ogen, ﬁ3kyl, ar al kyl ,
al kenyl , al kynyl, cycl oal kyl, fhydroxyl, am no, nitro,
sulfhydryl, inino, am do, R4

(IV)
wherein R4, Ry, Ras, R; and Ry are as defined above;

( adding an aqueous base to the suspension in step (e) to obtain a
precipitate; and

(9) filtering and washing and drying the precipitate in step (f) to yield the
compound of Formula (1I).
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phosphonat e, phosphi nate, carbonyl, carboxyl, silyl,
et her, alkylthio, sulfonyl, ketone, aldehyde, ester,

wea 20p0kehet er oal kyl , an aromatic or het er oar omRCTAIS2004/001133

noi ety and -CN. 25 When the heteroaryl is substituted
wth Y, wherein Yis -NH -0-, -S-, or - NR-, wherein

Ris an al kyl of 1-6 carbon atons, at one position on

the ring there is further substitution on the -NH,

- 0-, FdB-purposesNBt- thig riveatigrCe2hetensap aapiprices a petepnsyeis ring
%%tet?b'gfz?ﬁe oetﬂtéeon@,sgdv\hﬁ%%o i&wg@ﬂbay%cls 8%%%‘{{?4; )?r?el)}ﬁ%’dve%fn e:r)fomatlc
chalpsdtert a:tcbcbnmlm 1dnet betemajtcﬁnathwdsaroé ol difteréht csetelotadl from the

atons: or,. i

grlng ;cbwgplgi %f e %ydf Ibg: ny e’ re%r{rl[ﬁ é\g%y {Df th%rnrﬁ::gy m may be
fully gnsamgwehepmallmlhrb;ednontnﬂly elaturaten‘ Emh snghsarmpriseedhree to

ubst ent dent | h

o S
iQbIgeTRofuRdrk eémbm@ﬁe &aNﬁeB@Oéh@ﬁﬁaﬁﬂn PEYIrals? 0fitaa0ie1 3§razole,
|ﬁ9tgqa&%§ggg§qazto p&n %egﬁn? %f gi%raﬁ@:nae;] E?r%{;%%do@zhe isoindole,
abklexy meiakyle, obudng, catibolzirat Oﬂ@oqu&idhamoyhmngﬂmet hyhttefiazine,
Zg}s&hy&nﬂ{ngogg&%g nﬁl@g,r Lgﬁ%(%z[og ;ﬁ@r ! bon %aane phenanthridine,

héridide)or parrhiank, (bh@ﬂQnthFUhhéO paanmw phermokibkoxKy ddrazan,
2-7 carbon ato

BRI RTARGRFO ine DisarEeR 6aR o6 J1acPRarayy S Bisa at one
o1 ﬂﬁweqmsmns Obrélfe@e@ auithBitueAtOsrE, hadjg@h}(adkﬁml’amypélkanylpalkynyl

12 car bon phenyl ani no, am no,
FR%‘ f 211g0,¢ RN %H'%‘M‘grylz IRKQey PN o RiPSPhonate,
Eh&spﬁﬁhb’@oearb@hﬂwsarbakwmw etk Nokyithio3 s@fargl, ey, lalﬂelmg ester,
ecte

enzoyl am no ? n 8 §e
PP&S‘P}P*GP"GFRPIKV‘P\@'@W'Z@E‘ Y q{ﬁe}er%m@a“?rmoéetb 'I‘I 8F Y2, and
Ar is 10 phenyl or pyridyl optionally substituted with
one t Gy&lblﬁ@t@roﬁﬂklyﬁéak @Sed mdepeneent foya 558l eahedbéredrsaturated or

hal ogen of 1-6 b I

ERA DS O NG IRt o5 P DI TSRO SelEsiegirom N, N(Cr-

@%{@[k%)’@'tdﬁﬂ P]fef%rrgd @?d]%féfer@hmﬂﬁgrotﬁr@k@’@aﬂ@wne thlolane oxazole
koxyme

o e o 2 carpn = R e e e R oy

aliaxitiiéd @t aneloﬁrrﬁ)?é RBitish MERrefty@B0g)bstituents are halogen alkyl,
trifluoroneth ano, 15 nitro, carboxy,

araligyl, ﬁ“ﬁwb@r‘kyﬂv‘oﬁxﬂ%‘&?{'bl}ﬂ@w Yping. *7'"8aFB§}Yd "ﬁﬁno amido,
BH@éHP%MatePBl%ébhmaﬁé“ cRMANOSNbORE, rbil?l}/ bthebeM@thio, §umolﬁ9l,, ketone,

l'am no of 1-6 carbon atoms, dialkylanminp of 2 t
ablobie 6ﬁteatao%lohs¥%?@mérﬁm%f0”@éﬁ 55 Reifaréomatic moiefy and —CN.
al kanoyl ami no of 1-6 carbon atons, al kenoyl am no of

3-8 Cwm;mth@tmaoaryl is substituted with Y, wherein Y is ~NH, -O-, -S-, or —
NR-, wherein R is an alkyl of 1-6 carbon atoms, at one position on the ring there is
further substitution on the -NH, -O-, -S-, or —NR- with a (CHg)n—X' group. For
purposes of this invention n is 0-1 and “X” is cycloalkyl of 3 to 7 carbon atoms, which
may be optionally substituted with one or more alkyl of 1 to 6 carbon atoms; or is a
pyridinyl, pyrimidinyl, or phenyl ring; wherein the pyridinyl, pyrimidinyl, or pheny! ring
may be optionally mono- di-, or tri-substituted with substituents independently

selected from the group consisting of halogen, alkyl of 1-6 carbon atoms, alkenyl of
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al kynoyl am no of 3-8 carbon atons and benzoyl am no. 20
The al kyl portion of the al kyl, al koxy, al kanoyl oxy,

wablbmogemad hyl , al kanoyl oxynet hyl, al kyl sul phi rg/US2004/001133

al kyl sul phonyl, al kyl sul fonam do, carboal koxy,

car boal kyl, al kanoyl am no am noal kyl, al kyl am noal kyl ,

N, N- di cycl oal kyl am noal kyl., hydroxyal kyl, and

al koxyal kyl substituents include both straight chain

a$ eabon atomsy radityoiieef 2-8rdsaiprrc Atvinss aziels, Mydroxypdiybaf Ryé carbon

gt%Hs' %T’qn?ét 'T*m%%lgﬁﬁéthyl 53l Fé(#béﬁ” H98k k¥|g %&n’&hyl of 2-7

I cyctloa substituents rnclu
sairbpth atwss, kaﬂtgwloési &sar\behlat@ms alkyitbiocyfcl-6 sadwnt atomisnhydroxy,
ﬁ{flé elﬁ%gf_, ﬁ%%tﬁ% c%%ﬁ(? &?ﬂ%%(lgﬁ(&oﬁ‘ boinca%or{ lc;lt%ms carboalkyl of
a47keanlyd>rsa|ﬂofnsnpmnm1>®y, hebylt il'ﬁiap@Bhsxyl, bemzun@b beatyh aswina,i ajkylamino

ﬂ{;re s?? o?toﬁ%*sa %E@%}ﬁ@ﬁ. %g %r 834 g{%ﬂsﬂgﬂ‘% Bhenyfamino,

E’éﬁ'zlyldﬁﬂﬁ@%lﬁm%nma' hof Bk ganpbn pﬂoms oalkelhoytlehamal &fy 838 carbon

i KB 1oL Rty Pt Ceray A vy "2 Cranar.

hmamhemhsc@arlém@d frohﬁOnNI-aI’M(OQm% @kyl)mrf 8, &i Ise®, Dfor 2, and Ar is
For ent i

t
S e, ot SEERed byt bl B AT Ee BREtes, indppendently
d@léc'ctaed)orﬁ!efanmhj uisl of 1téheamiohydto@eOkkenyRIBi 2-6véeeben mtoms,

each R be the sane .or ifferent. Preferably,

T opon Bome: ekt MET YRGSt b eerioe datis Befomethyl,
a&fo@m%i@;a kdf Qazdd;ecrad)Fg afoaish eatllak@y(m%xyﬂfeﬂ%q 6t zardambrﬁ:eﬁis, alkoxy of
errn a a - LT ca ere S n.a
PPN GRofs 5T A draetoolorose g TuRsheigt cvano,
aﬁroa cafbioRy, (Eaﬁlﬂd)am&ixy cwf@veca%on toAts, aakyvhalkyeof gal cdtbon atoms,
- car on a ?x¥ i s defl nedlka‘ -
PB%P%% P P%"’%(n &PE@M ervk AMipe. gkyigming gh4-6 carbon
atoiss - déln&yamyd oyfy reetfay 1121 s:aﬂﬁfrﬂ ngémas pRe @ymm benzylamlno

dical where R' is an alk 15 radi cal -6 carb
aﬁaﬁ%vla'mnseo m’etehﬁa”Pcé1 ﬁ?%ﬁeda'h@%@@@ ?ad3 éalca(l%’@r @tomS

Rkyhsyl@tinaloksls daasbrcabmefand-fenzoylamino.

The alkyl portion of the alkyl, alkoxy, alkanoyloxy, alkoxymethyl,
alkanoyloxymethyl, alkylsulphinyl, alkylsulphonyl, alkylsulfonamido, carboalkoxy,
carboalkyl, alkanoylamino aminoalkyl, alkylaminoalkyl, N,N-dicycloalkylaminoalkyl,
hydroxyalkyl, and alkoxyalkyl substituents include both straight chain as well as

branched carbon chains.

The cycloalkyl portions of N-cycloalkyl-N-alkylaminoalkyl and- N,N-
dicycloalkylaminoalkyl substituents include both simple carbocycles as well as
carbocycles containing alkyl substituents.

The alkenyl portion of the alkenyl, alkenoyloxymethyl, alkenyloxy,
alkenylsulfonamido, substituents include both straight chain as well as branched

carbon chains and one or more sites of unsaturation.
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carbon atons. The term"vinyl" is defined as CH2=CH
and derivatives forned by substitution. "Acyl" is a

woadipaés1of the formula -(C=0 al kyl or -(C=0 PCT/US2004/001133

perfluoroal kyl 20 wherein the al kyl radical or

perfluoroal kyl radical is 1 to 7 carbon atons,;

preferred exanples incI ude but are not limted to,

acet )II_I propi onyl, buty trifluor oacetﬁ/l . L

AI kyI b@lqﬁwnﬁylport@n aeff rh%a'kagy'mw?wyﬁﬁi Wl alkyylgpifopgmido,
ng srﬁt%‘ﬂ{déﬁ{s fPrEluéle 6botl‘i %’tr@%’%‘rt "JHhﬁfﬁB as Ay hs Wray! carbon

as R'S02 radi cal ere R" is an al kyl
G*“@dﬂscﬁﬂd ere or T iRl Lsawkation) kyl sul f onami do,
al kenyl sul f onam do, 25 al kynyl sul fonam do are defi ned

as R'EQGINbbdeaWiCls, rn%rﬁbﬁ tRaIkyls‘ﬁyl%pﬂéé‘Yd ak@ﬂ(e?sahe@fnbefore

1-6 carbon atons, an al kenyl radical -6 carbon

dafiond) d@rrvaavr%aofktyﬁwlylrer@pr@,aﬁs%r whsgein @a\“mﬂzmw%%@l@ame or

T PHE R B S Ry 1 2 b oy T

radi cal of 1-6 carbon atorrB N, N- di al kyl car banmoyl is
def i n@arbasy R'defh@dCB a sdOgHIradicathere R' is an al kyl
radical of 1-6 carbon atons, R is an al kyl radical of

1' 6 un n
L canea R e s e Ao N B8 v i
Ahaikylirhdib® oM@¥carbéH aton@! tri-substituted, with
nonosubstituted bei ng nost preferred It |s preferred

that of the substituents

| east Caibealkyl ingighnrsess ek traﬂlgalnwéerep':r‘ rseerfr ek rRgloal of 16
EWBorRhtohty ee be hydrogen. For the purposes of this
invention, Rl, R2, R3, R4 and Ro are each, 10

ndependent |y, hyd 6 b
etorrg nar?n |is 6%/ rrie%%af{'grggg?? Qjﬁ% w%rek%qyﬁ a@g&%{rg%al of 1-

6akMoR atsrdrs, al kenyl oxy of 2-6 carbon atons,
al kynyl oxy of 2- 6 carbon at ons, hydroxynethyl,

Q?LS%@%&@%&%@ 0 ko B0 By 5 i an ek
ﬁﬁ‘( ggg&cnhaz&%,hgnoyl oxymnet hyl of 2 7 carbon atons,
enoy

oxynet of 4-9 carbon atons, 15

al kynOﬁ/(I oxynmet hyl of 4-9 carbon atons, al koxynethyl of
2-7 cé @é\rm%thwn%defmeré@aﬁ QCH2 raglical Whene %tléﬁﬁ alkyl Yadical of 1-6

|o of 1-6 carbon atons, al kyl sui phinyl of 1-6
8%{%'8% al kyl sul phonyl of 1-6 carbon atonmns,
al kyl sul fonam do of 1-6 carbon atons,
al kenyhe tdrindmiagi’ odafihe@ a6 Grer-bbirarat derigatives formed by substitution.
al kynyl sul fonam do of 2-6 carbon atons,

“Acyl” is a radical of the formula —(C=0) alkyl or —(C=0) perfluoroalkyl
wherein the alkyl radical or perfluoroalkyl radical is 1 to 7 carbon atoms; preferred

examples include but are not limited to, acetyl, propionyl, butyryl, trifluoroacetyl.

Alkylsulphiny! is defined as R"SO radical, where R" is an alkyl radical of 1-6
carbon atoms. Alkylsulphonyl is defined as R"SO2 radical, where R" is an alkyl
radical of 1-6 carbon atoms. Alkylsulfonamido, alkenylsulfonamido,
alkynylsulfonamido are defined as R”SO,NH radical, where R" is an alkyl radical of

1-6 carbon atoms, an alkenyl radical of 2-6 carbon atoms, or an alkyny! radical of 2-6
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hydroxy, trifluoronethyl, cyano, nitro, carboxy,

car boal koxy of 2-7 carbon atons, 20 carboal kyl of 2-7
woaodmacad ons, phenoxy, phenyl, thiophenoxy, beazyis2004/001133

am no, hydroxyam no, al koxyam no of 1-4 carbon atons,

al kyl am no of 1-6 carbon atonms, dialkylamno of 2 to

12 carbon atons, am noal kyl of 1-4 carbon atons, N

al kyl am noa aﬁ’r%/ of 2-7 carbon atons, . .
carbRncatemy Nagtkyiepabarpeyl iF defined as"BibivQutaskaal, where R is an alkyl

%%%ﬂyc;f g ’&vaoﬁ eeﬂérWs W%ﬁ?l&@%n%g(%%@ as B l@N%C%{ radical,
WREIRB" marv@kz!crefziw@as d16 cagpn 88209471 (9 gn 3yl 'RS“Q%ZSOfRBG carbon
AR SRR B N B

CONH( CH2 Q R6.R8 R6 R6 p R R8 R8 6 R8 CONH(CH2)p
R8 \ IR SQLRliwierR s ere(f@regdmaiz)tn’qs nRIe-, 4’5 (PrRBigNpstituted,

wilRPhénosupstitudiibSHgnfost pratdiéEH2) p - NH(CH 2)p 0 0 0

It is preferred that of the substituents R,, R,, R,, R, and R, at least one is hydrogen

and it is most preferred that two or three be hydrogen.

For the purposes of this invention, R,, R,, R,, R, 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,
alkylsulphonyl of 1-6 carbon atoms, alkylsulfonamido of 1-6 carbon atoms,
alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 carbon atoms,
hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon atoms,
carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzyl, amino,
hydroxyamino, alkoxyamino of 1-4 carbon atoms, alkylamino of 1-6 carbon atoms,
dialkylamino of 2 to 12 -carbon atoms, aminoalkyl of 1-4 carbon atoms, N-
alkylaminoalkyl of 2-7 carbon atoms, N,N-dialkylaminoalkyl of 3-14 carbon atoms,
phenylamino, benzylamino,

Rs—CONH(CHgy-  Rsn .S— (C(Re)o)—CONH(CHy),-

H b

Ry CONH(CH,), -
Rg—==—CONH(CHp),- _ >8=< 2

Rg Rg

10
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R50 R5HN (R5)2 >-0(CH 2)p- >-0(CH 2)p QCH 2)p 500
or 0O R5 is alkyl of 1-6 carbon atons, alkyl optionally

weubsioctuped wi th one or nore hal ogen atons, poemgkeo4/001133

or phenyl optionally substituted with one or nore

hal ogen, al koxy of 1-6 carbon atons, trifl uoronethyl,
am no, nitro, cyano, or alkyl of 1-6 10 carbon atons
groups; R6 is hydrogen, alkyl of 1-6 carbon atons, or
al kenyl of 2-6 carbon atons; R7 is chloro or brono;

RL S h;(éjrogen al kyl of R.6 Ongwﬁ ?ms am noal kyl
Ky

-6/ car ,_ N-al of 2-9 carbon
5, \I\. | égﬂ\lﬁ&yl Ri noal kyT— _SQJ%’Z car b4 (FRaa)q Y11
919 PCT/ US2004/601 ’ ’
N- cyclRml ky3gami noal kyl of 4-18gcarfpn at ons,
N-cycl oal kyl - N-al kyl am noal kyl of 5-18 carbon atons,
N, N- di cycl oal kyl am noal kyl of 7-18 car bon at ons,
mor phaRy noOBNII—K@HQ)Wher ein the alk grobdg is 1-6
cags bon , piperi dIHWNWCNQ eé he GIONH(CHy),-
gr S 1‘§ carbon ato al kyl - pi p€ései o- N-al kyI
V\/ne ei elthfér al kyl grBapes 1 5 6 carboR afpns,

Heycl Bal kyl - N-al kyl of 3-11 carbon atons,
hydroxyal kyI Rgf 1-6 carbon atomns, al kogysl % 5 2-8

6 carbo

car bon car boxy, carboal koxﬁg
car boal kyl of 2-7 \rt(/ tons, chloro,

at ons, phen C
fluoro, ~CONF (@M MNe, hydfoxy, al koxy of 1-6
al kyl am no wher ei n \[{€ (RLk), noiety is

car bon at
of 1-6 carbogp atons, dial kyl am no wherein each bf the
al kyl noi etief is of 10 1-6 carbon at ons, nor pholi no,
pi perazino, N-alkyl pi perazino wherein the alkyl nD| ety

||§ @f 1-6 carbon at NOr pyrrolidino; (ﬂﬂg,#gl\lji-

; any uents R1 [\R—?;(CI-FR)
or %—qﬂnglg | ocat ed %—(@ﬁm@iﬁ’us car bon oat onms caé
t og@t her be the divalef? radical -0-T(R8)2-0- 15
Preferably, Rl, R2, R3, R4, and Ro are independently

sel ected from t he group consi sting of -H -CN, alkyl,
al koxy, - vinyl, al kenyl fornmyl, -CF3, -CCI 3, halide,

§6§5 am de, ac ster am no, thioal(®y
}h_no aswd co }—8)?8 her eof . H\>~ O(CH 5)p-

R; is alkyl of 1-6 carbon atoms, alkyl optionally substituted with one or more

halogen atoms, phenyl, or phenyl optionally substituted with one or more halogen,
alkoxy of 1-6 carbon atoms, trifluoromethyl, amino, nitro, cyano, or alkyl of 1-6

carbon atoms groups;

Rs is hydrogen, alkyl of 1-6 carbon atoms, or alkenyl of 2-6 carbon atoms;
R, is chloro or bromo;

R, is hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6 carbon atoms,

N-alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-12 carbon atoms,

11
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For purposes of this invention, an
azacycl oal kyl - N-al kyl substituent refers to a

wounoagedip c het erocycl e that contains a nitrogedTasem/ 001133

on which is substituted a 20 straight or branched

chain al kyl radical. A norpholino-Nalkyl substituent

is a norpholine ring substituted on the nitrogen atom
with a straight or branch chain alkyl radical. A
cpeloalklflaroinkaliylkof 4- B barbot ams, iNscyrlqaliye Ni-alkyleminoalgyl of 5-18
Sat#trt;)St éﬁ) { eﬂl lg?ié &Qlﬁal%y}laﬁw %glk&f :#fr 98 Qaﬁtoﬂréioﬁ%trgo%hohnow -alkyl
\mherbinyﬂhemlndrgrdlumas N6 edrbyh aetaubs,t piperdino- Nsalleyl wherein the alkyl

GeBie GpReiorooRey NiabbeR dofbaid widin dper B msp s 1-
@ndrbon dtomsptahacycliatkybatkyabdB- 14 tarbansdtomisghydroxyalkyl of 1-6
Fbheroa. eyt Afkbon apined LoROR,T=Pioal iy ofj-6 carbon

Saing[ ﬁﬁ@gﬂ ahibphikyi of 2dT carpen aioned, ohibreg fladmoaoghromohai n
al kyl groups, branched-chain al kyl - groups, cycl oal kyl

(a|ICC|IC ar kyl bsti tuted ¢l oal

b oupd ® Ao h3R sBieh B8 paeb A s UGB R Yyerein the ek
mmlt;o'_aldfw-es &arb@hlettmlﬁe,djlaikWaMInngmsn dach of Gfeealkﬁdnouetles is of
EASHATERL 5, SR ot s e oy S ARSI B bt o
Rroefi & ¢@bon alokns] oppwtlidginar e strai ght or branched chain
having from1l to 10 carbon atons. Likew se, preferred

cl oal kyl s, have m 3-10 carbon atons in their ring
g%/ 0 Lﬂ’e1535 f\’fglpeoég’ the term"al kyl" as used
t hr oughout the speci fication and claims is intended
by onthewdlidstitaeits' Fo’gnsﬂgblg i B uorel, #layrs locatedl on contiguous carbon

substituted al k the | atter ich refers to
aﬂomcaﬁamth%rsb%fﬁ@.qwel%@m L%rﬁ(ésleé%m tacing a
hydrogen on one or nore carbons of the hydrocarbon

bac kbﬁ%’era% Ehjﬁ‘bﬁ IR %HBSRO%Q nﬂd@kaG’@ntlny‘éfecte%xf%m k€ group

a hal ogen, a carbon such as a carboxyl,
aensistingof —H, f@ﬁn@*k&[' @JKOWOV@WkéU(@mé)fOTlBY‘t rﬁ%ea&?ﬁébrﬁahde "-CeHs,

%ﬁ}b‘éhaaﬁ (%t% héﬁ’i%t all@oxﬁ/ hﬂ)mﬁgﬁhét&d &fm@%atlons thereof.

I of ormat e osphoryl,

phosphonate, a phosphl nate an am no, an amd
ami di Fer pugposasi aidhis inveptiam an azagtciaslkykN-alisy a%bsf'&lenf refers to a

:ngyg%ﬁé Weter@@lj;fé Iﬂﬂﬁc{?ﬂn@am@ aSHﬁrf)@ér? atdh &Plv\fh%afsesut%tltuted a

anoyl fonam d sul fonyl, a heterocyc

tﬁalaintapkwancbed acrhalra:eﬁwhtra@cair ﬁefn@rrrawa@rﬁkalbylnw%{tyent is a
htorﬁ(ﬂdhh hﬁ% WPESHFEQD tll?é’nﬁrgg%?a%m Whi 9 s'trBlgH‘@r lﬂféﬁcﬁlgham alkyl

letles substitut on the dr ocar bon chain
ersfical-h A misridine-Welkyssuhstiiuent 6@ plpenchrwt@q)ﬁm%at@tect@m one of the

hitdhanafomd Min SUARTdH 68 Bt shchichlirs Ry trhdighie da RLAM)-pfFRYidino-N-
alkyl substituent is a piperidine ring substituted on one of the nitrogen atoms with a
straight or branched chain alkyl group and on the other nitrogen atom with a straight

or branch chain alkyl radical.

For purposes of this invention the term "alkyl" refers to the radical of
saturated aliphatic groups, including straight-chain alkyl groups, branched-chain alkyl

groups, cycloalkyl (alicyclic) groups, alkyl substituted cycloalkyl groups, and

12
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i nclude substituted and unsubstituted forns of am no,
azi do, imno, amdo, phosphoryl (i ncluding

wohospaenat e and phosphi nate), sul fonyl (incl ugCngs2004/001133

sul fate, sul fonam do, sulfanoyl and sul fonate), and
silyl groups, as well as ethers, alkylthios, 20
car bonyl s (|nclud|ng ketones al dehydes, carboxyl at es,

and Pr ef er abl al kyl .

Srisel! Styedist] SLRES: BT BaREIGITis, % Sraidht Yhain or
biavemdd eHain alkiuytizgl 30 dJrTT@rNérd@%ﬁb@rnai@trwmtneraaktbcniéatN/I@re preferred
gr oups analo ku9§ in Ieng% g\% BOSSI | e substitut|

el euag 17 STRISEE o tRsencsgyaain, [ephdiom dof 4Preespon atoms.
Lﬁéﬁrse OpefdrfddndyRIoRkyB. hadBdrdni elmd@rb@i Btosiy i mbrr nag structure.
br anched carbon chain 25 of 2-6 carbon

HoraSuEbnG: oI IRy Rt 153 tSPIGRYY G SPagniTion i glaims is

fkdrdiBatib Snded BSRMORSUbstIRIY AR IS sabstiteRatallie, the latter of
car bon-car bon doubl e bond and |ncludes bot h strai ght

whieh refess ¢ alkyk molsdigs dading sSubstityergs FepIBGIRg 2 Byrsogsh g jone or

RRSS icht b%nQQﬂfthg 3@?66&‘?@% b§é?<ﬁ€ﬁe$ SJCWSlﬁiéﬁméh@ §ér$m@rﬂ@e for
trans, i ncl udes et heny - hexen- 1-

BX&(@P'G@hEQ@?mIadiwr%b@tqafhﬂnéﬂswm% 3 Cﬁ%é’xﬂe%% P?tB'éé formyl, or
B&lpe TQ%IB@JrHEmyﬁ”éﬂclﬁyés 8 tRSeHEC @ thRRLBI, dref Bictointate), an

an a y group substltuted with an aryl group (e.g.
alow o rephaspbery, hetRhosaionats | & PiPSRIf)ate1 3nvgyino, an amido, an

%91%14@ %%9Fr?né° Gy P09 440 %@.d&écémw&n léjn’ al%ﬁthk‘ﬁ %dsulfate a

ers to a non- aronatlc car OC%¥
sulfavats, & swfamavl,ha sulfonemido,om suienvbdn he %ﬁlytacﬁmbrrélkyl or an

Qm?ﬁaﬂprbrt er’bhfb@n%‘[ﬁ%o@{f PP SASb indidts®ok rb‘{/erﬁééégklﬁé%ﬁn the art

term an aromatic car ocy
matetme mmretreéy sblestiutpdt P uthed hprogarsamsehaint ean themselves be

Pﬂﬁs{t‘ﬁfté ééﬁjopﬂ% eu QURSr m§tan?é/ &h& stibstitderfié "opgrbu%tsﬂméd alkyl may

|cu rred aryl 'groups are phenyl
mptdleylsubstht@eér enet biesubstiigtedamorts @bt ROHE: |92Id0 lmlno amido,
t
%%?Mjﬂwtc‘%sr{ﬁopﬂos thghgtreeéride pQQ%%H téf" srﬁfHR\fl ?ﬁdﬂo‘ﬁ% sulfate,
(solfm&mrqimgsutﬁamoylmmﬁpnata)z jage srlﬂlgkqups ass mel{ys ethers alkylthios,

Su%ﬁ%ﬁ%}%;ﬂy?h&%ﬁ% ton‘é¥%l8§ﬂy§¥% Ir'lﬁ‘}k@@él an Qét@% SF TN and the

am do ate, phosp nat e,
dm.barwérablymlb}dgyd)qpssare}Ah$ut§tlhlmd, 10 al kyl t hio,
sul fonyl, sul fonam do, ketone, al dehyde, ester,

het er « ,,
e e
Wabgn@ indength andpossiblepsubstituiigrs ol hewvdfvishdesagbent abeyeg but that

%8&‘391”51 184 0%8%1@ btoﬂd,t YRd include both straight or branched carbon chain

of 2-6 carbon atoms.

For purposes of this invention “alkenyl” is defined as a aliphatic hydrocarbon
that contains at least one carbon-carbon double bond and includes both straight and
branched carbon chains of 2-6 carbon atoms in all possible configurational isomers,
for example cis and frans, and includes ethenyl, 3-hexen-1-yl and the like.
Exemplary substituted alkyls are described below. The term "aralkyl’, as used
herein, refers to an alkyl group substituted with an aryl group (e.g., an aromatic or

heteroaromatic group).
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adjoining rings (the rings are "fused") wherein at
| east one of the carbocyclic rings is aromatic, e.g.,

woOhev4mbpap ri ngs can be cycl oal kyl s, cycl oal kergirai$2004/001133

cycl oal kynyls, and/or 15 aryls . Aral kyl, as used

herein, refers to the noiety -alkyl-aryl, wherein ary

and al kyl are as previously defined. Benzyl is a
preferred aral kyl group. Ester, as used herein, refers

t 0 t heydpatignyl, @S(USp( Oerad rafeks k9 a non-asereatimtasbioeysiet ofcs to 10

dathon IRNHOR 1P ol Kltbon BhIESA¥ouBRBOAL Y AKlring! OuPS

e su such 'substituents
phenyl, substituted phenyl, hydroxy, hal ogen, alkoxy
th| ancbaypurposesbokyhls ah\mmynath@dﬁw “anld @cwflneqfh%e an aromatic

%C&H ﬁ'p%ﬁ%énél ﬂ&gﬁﬁs?mt(%ﬂaxkbﬂgjbg%te% €+eY@r¥é?f‘£ryl groups

as a
lesen| to, 1412 CED. afbhre. ¢ Rapmulaudy mﬁfarnedsarwhawsmrenmwnyl and

cont ai n
S 8 Fokif Bh o5 H5 ket AaeRALaRR ALRT RIS tova-
Mtltutécast%retmmelr subéﬂ!uelnts showelactachfrom thess geaitp consisting of,
t h d . )
oG g rbtaarng RN Tivh, SYodBGES Gfthowy, amino, nito,
§t§|ﬂhlyelﬁjl Smmer amldns pheis;bhcmata, ipbosplae @arbony, uragisoxgh dilyl, ether,
tures n st er I ' .
ﬁl&‘g §xxfo W? &agncﬁq jieﬁ? cf ?Wa%q étgr éﬂ‘?@%ﬁ e aromatic or
Bétafﬁalr@ﬁﬁ@)no@énésmtar-cmcel]Thectanny "arflsl aND 20He86pd® clic ring
PCT/ US2004/ 001133 t ahl. alts ther
BYSI91BY 88VIPH AYO % @loé%{"%s?fﬂ "g—' %’f WOy rf]ﬂ'i?ecf??t?%ﬁ Ar% SV ﬁ&gndto two
h&ﬁ@m&@mg‘sq‘ct@wr\ge e(tﬁ ﬁiufsguuﬁ ahismein atleastgimercﬂlthe:emrbea:ychtayngs is
nevert hel ess [ ent at |
seriel g e e it lnoUd R B EA iR lypyp, andior
g er. Some of the conpounds of this invention may
contaln one or nore double 5 bonds; in such cases t he

conpo s of th i nven nclude e ,
posst s hoRi ra RapeeSs il e SLamifiin appand et
afe 4e@eiolspaefireed. Bzl ioh préferred aptkyhgoupf t hi s
i nventi on and internediates can be fornmed from

0L 92 B AR A5 g A R o PRl

tetraal kyl ammoni um salts such as N-tetra-butyl ammoni um
sal t sin & H%xbndmeubnpmlmdvem‘tuon hihes alkply elkenyd mndralikynyl groups can

LB SRS OBl R HREPLEATO . ERgE b oo

rgantc i norgani ¢
lﬁarogem&rmixg, thimlatkyl, carboxy, alkoxycarbonyl and acyl.

The compounds of this invention may include a “divalent group” defined
herein as a linking group, for example, CHCH..

The compounds of this invention may contain one or more asymmetric
carbon atom and may thus give rise to stereoisomers, such as enantiomers and
diastereomers. While shown without respect to stereochemistry the compounds of
the present invention include all the individual possible sterecisomers; as well as the
racemic mixtures and other mixtures of R and S stereoisomers (scalemic mixtures

which are mixtures of unequal amounts of enantiomers) and pharmaceutically

14
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can be forned fromacetic, propionic, lactic, citric,
tartaric, succinic, fumaric, maleic, malonic,

worod®eean9 malic, phthalic, hydrochloric, hydrebrmsems/001133

phosphoric, nitric, sulfuric, nethanesulfonic,

napt hal enesul foni ¢, benzenesul fonic, tol uenesul fonic,

15 canphorsul fonic, and simlarly known protic acids.

In a preferred enbodi nent of this invention the acid
apgapPiePlensalis hefesl.a hypheWd Reoppigd thal sterepipomess @f the invention

haVRIE (HRALANE rBftivs Benitfh&ion SEANhiaN caitem ﬁé\bértheless have
eI enent other than carbon or hydrogen. Pre

dierenb Bt #esS Sleaighatians flepending @@ﬁthe §Hp$tl§qt|ogrﬂ} the |ndd|cated chiral
&l’hgrp r@&ﬁé‘ of tl'%ocd?n“‘pdﬂﬁn@g of %@ ifventidiemb$ rcHhtaﬁ‘i bhdor m%?é‘ Souble

e term "hal ogen desi gnat es -
bandst inesuchragses; (he RY@PUNdsnefAhis inwgation H@‘Ltdére?ﬁch of ‘the pOSSIbIe

%%Sﬁr%érllal idBRRIS as (Wl as ﬂﬂﬂu@%eof El’%’s@l%ﬁ%rg onyl " means

terms "am ne' am no ani de" are art
recogni zed and refer to both unsubstituted and
subst Balty eldthgnsonmpounds ofjifeis iruention BRY (Mtpingedigtas 6pg hegiormed

I‘llC QﬁcPMBV A HI_EL Neg, é@?rYpﬁ aIRQIW’n@%I @alﬁsu Ef)éﬁ[:m lithium, or
e i

thereto. In erred enbodi nents,
mcﬁessnam lagndtl\hut@raaﬂwla@womgm aeép Sé@é@ﬁ @deﬂb%rbbtu@rrﬁﬁomum salts.
-S-al kyl, -S-alkenyl, -S-alkynyl, and -S-.

\W‘Fﬁyl tﬁ&ﬁﬁddn\ﬂgﬁ trﬂé WE&W@%%%%Z%E%E%%EW RWakii Reiety, acid

Fifilssuisigaroha S3mepHisomegrgenic ANKdRgDanigacidg) kek praggle salts
b%gge Iﬂ?rﬁ%blﬁrcfrﬁﬁ@éﬁ E)R)gﬁﬂ?uda l: HiRURraRS steihiRefimaric, maleic,

ve, having an oxygen radi cal attached thereto.
R@bm@seﬁ@@dqllv,e”@ll%owmamgr@,{ﬁ#b@chlqii@l lhwémmmi@xphosphonc nitric,

§5|ﬂfﬁéy’ Qﬁwgﬁ’é@uﬂ Me, LRE g&haﬁ’éﬂe‘%éi‘{orﬁ@d bgnﬁnlebéﬂﬁnn# Thﬁ)lﬁﬁe@hlfomc

ers to an al group a I ned
mmpmfgsdfogupl, aml sifrdlaily lhoven podia @glds 5in &y predgreed embodiment of this

ﬁUQﬁdnttpé 58 Gi%'n ?I ﬁg(&r&crﬁérl&%@é and al kynyl

uce , am noal kenyl s,
am noal kynyl s am doal kenyl s, am doal kynyl s,
im nd’dﬂekf@ﬁyl"iéete‘ioﬁi yahk yesd beretrhmamkéﬂﬂcyn of any element other

(P 0P, oS PRI 3B, g st en
peosphabugba represent methyl, ethyl, phenyl,
trifluoronmethanesul fonyl, nonafl uorobutanesul fonyl,

p- t ol UEREIHFGMthe term "nitro” means —NO,.; the term "halogen® designates -
F, -Cl, -Br or -I; the term "sulfhydryl" means -SH; the term "hydroxyl" means -OH;
and the term "sulfonyl" means -SO-.

The terms "amine”, "aming", and “amide” are art recognized and refer to both
unsubstituted and substituted amines.

The term "alkylthio" refers to an alkyl group, as defined above, having a sulfur
radical attached thereto. In preferred embodiments, the "alkylthio" moiety is
represented by one of -S-alkyl, -S-alkenyl, -S-alkynyl, and —S-. Representative
alkylthio groups include methyithio, ethylthio, and the like.
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met hanesul fonyl, and di benzyl i deneacet one,
respectively. A nore conprehensive list of the

wahbr@eeadi ons utilized by organic chem sts of pordiSm@sgo1133

skill in the art appears in 15 the first issue of each

vol une of the Journal of Organic Chemstry; this |ist

is typically presented in a table entitled Standard

Li st of Abbreviations. The abbreviations contained in

sai d Thedermaralkawl” aibBlkewi'aas Berd heiein salersyp 3 g group, as

SRRy Ssovef Iaém Qﬁ@kygé*‘ ‘reldlcdl %ﬁﬁa?edafhrere% eRBgre8Mtative alkoxyl

i hcor por at'e reference. be under st ood t hat

groups tinglude orethayy, sthonyt ptqwleesy vﬁerwutq»mﬁwaéae tlike- Ebe term

d | ﬁ

AR GA, B 1 P ok RAHR & RMid FaPflg ' sl il atached

temio.and t he subst it uent and that the substitution

results in a stable conpound, e.g., which does not

spont aneousl y undergo transformation such as by

rearrangenent, cyclization, elimnation, etc. Unless

ot herwi se specified, the term"substituted" is

cont Emptittens: ean el made tosalikenyl FeEnAlkWIVhIgsoups to produce, for
bt ueghﬁlogfkeﬁﬁlgam &mﬁw%gm%&ﬂads érﬂld@alkér%ﬁ'@ as&ﬁﬁbalkynyls

perm ssi bl e substituents 1nclude acyclic and
ia:ryman@enybr imiohalyynyisd thiedkenyltsh dtioalkyryishearhenylsulsiduted alkenyls
Q% EyC|IC aromati ¢ and nonaromati c substituents of
org conpounds. Illustrative substituents include,

for exanple t hose descri bed hereinabove. The
per miThei dibeeviations Meu &at h. darNbasoMe, 31 dhs eprrgnt methyl, ethyl,

or 4 a
éﬁér@l d‘ﬁlgogirﬁeftﬁér%%lfcg o HQﬁé?QJBPcﬁ)tu?an‘ééﬁﬁfh'yP ptoll%er{/c\els)ulfonyl

ur pose his I nvention, th
aeUBhesenyl, am‘u@szmmwpfma reepeqtyaly ofenase sAMpEehensive list

B %E%BF%V}HMnQ Pzea)ég ik Stsibistof %Fﬁiﬁarﬁ'j“@ﬂﬁl @ 1r@"Bft appears in

perm ssi e Su St Itu organi c corrpoun S
thesfirst ibsue dferagh woluriec t@adwﬂ@d qf K¥gania Canaisy; tis lishis typically

P S{ﬂ%gt Ag- tayé' énﬁt%&eggnggrd $ish Yt Atgﬂrgﬂgﬁ%ﬁi}st &hRCabbreviations

manner he permnissible substituents
obnteingd ri 6alddrspcnnddail alsorpwam ditigert Pyrergands chainists of ordinary

| I rs at about - 102 C
F@NE@bﬁ%ﬁf%g%é%?r'{?cﬁ%@g%g?yggfe?%%d| ment the cooling
|s done at a tenperature of about 09 Cto about 102
| n ltawilleb odidestaodothat Hisubstituiient iobr swRitited withe includes the

frﬂ[?lf?:ﬁ rb%\%b ek ¥lich ﬁbsﬁ&hoﬁ@@m%oc%% aReE wWiH Aa'é%ﬁl%d Qblence of the

s i'nvent1ron an aqueous base or base ca
exlastitited atom and the substituent, and that the substitution results in a stable

compound, e.g., which does not spontaneously undergo transformation such as by

rearrangement, cyclization, elimination, etc.

Unless otherwise specified, the term "substituted" is contemplated to include
all permissible substituents of organic compounds. In a broad aspect, the
permissible substituents include acyclic and cyclic, branched and unbranched,
carbocyclic and heterocyclic, aromatic and nonaromatic substituents of organic
compounds. lllustrative substituents include, for example, those described
hereinabove. The permissible substituents can be one or more and the same or

different for appropriate organic compounds. For purposes of this invention, the
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sodi um car bonat e, bi carbonate, sodi um hydroxi de,

pot assi um bi carbonate and carbonate or the like. The
woeomwoaedibi ne, as used herein, refers to an ar pCTMIS2004/001133
heteroaryl noiety bearing an am no group on a ring

atom Preferably, the amno group is primary 15

(NH2). In a preferred enbodi nent of this invention the
anilineis; RI1 HI HNRL2 | R15 R13 R14 (II1)
ebeaiomsRislich RA2, nikb3en Rhdy RMVS, hadegse| sdistitiehtsorandhe any

rr&‘gﬁ%ﬁ‘? gﬁ%ﬁﬁwnqs o@%i?i%a@g\l %o,”%‘l ‘ﬂY’d% ok %@%’ h%rﬁngxébicg safisty the

\%éwrfg;res at k@xyeteam’tdms THSE irnvienibal leomyt inpEmdlsg Hb g, limited in any
natj ons t.h 004/ 066919
PRTUBI068 Pa TIHe U WRIRATE SRS 5 o aa

are 0, Nor Sthe 0, N, or Stogether with the carbon
t 0 W ehe iembsliméniad hisid lra/redndrheocﬂidg ac sudpeosipb mectdre ranahout —

ﬁ)lréb?)t %t : edh%gc_ai(#gs b?}q;iért g B?%l% H’lthe Ic%ofﬁqg is done at a
térripérdienzofla@syut & C d atsouk a0d ®o 6- 5

am no- 3- cyano- 7- ethoxqu|noI|ne I n anot her enbodi nent

of the |nve

& (a3 shoPPegRiat ib w5 reblify bBmino the ispanioy ogrp.at 20
mnupnollne In yet another enbodi nent of the

invention the aniline is [4-(3-chloro-4-fluoro-

phenylLanm no t hox e I
exper FoRiTRpecr I vErgbl 8 s eor g caf oetdt Bimple
soigh s tabohatg, dficaridhatd)esadhve nhydboxidendo@mssiumotbicarbonate and
in enqed? '}%{)ﬂﬁsmm d not be construed to limt in any
GHYONRE tion set forth in the claims that fol | ow
thereafter. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

The term aniline, as used herein, refers to an aryl or heteroaryl moiety

bearing an amino group on a ring atom. Preferably, the amino group is primary
(NHy). In a preferred embodiment of this invention the aniline is;

R4
H
H/N R12
Ris Ris
Ri4 )

wherein

Ri1, Rz, Rya, Ria, Ris, are selected from the group consisting of H, CN, alkyl, alkoxy,
vinyl, alkenyl, formyl, CF5, CCls, halide, C¢Hs, amide, acyl, ester, alkoxy, amino,

thioalkoxy, phosphino, and combinations thereof;

17



The preparation of the conpounds of Fornmula Il is

described in Schene | wherein: 15 A conpound of A
woeeamnmseap t h 4- (di net hyl ami no) - 2- but enoyl chl oPCTAIS2004/001133

(hydrochloride) (1) at a tenperature fromabout 0 Cto

about 24 Cin a polar aprotic solvent which yields

the conpound of Formula (11). The conpound of Formnul a

(I'l) is <collected as a solid after the addition of

vehpiiio v¥hesioditu fbiFbarddhasee Oohkor Bdbe it P Sdegdheiowith the
g@ Cﬁf'm‘nﬁ’cﬁ HOR LRALHRRY P E aRjdcEhiFLa®eRt Bfht &1 duBstituted or
N) yields 20 a conpound of Formula (Il') wth >95%
yngubstijuted heter®BY r ecovery. A second recrystallization
fromtetrahydrofuran (THF)-acetonitrile (CH3CN) vyields

a conpoyinglerefbd FOREBHiRet ikt hilr@Sk A -b&ﬁ{zi/@ig-saéhl@@fé’mino-éi-
recovery. 18 WO 2004/ 066919 PCT/ US2004/ 00113

5 aeaetroAnsrithexyEranfine 1in siENE embofimenkyofREne inggntion the
ﬁ/ﬁ/&neﬁigll—(4-&'—'ﬁ%?l%e%&ﬂ-&%%é%ing-ﬁbyanw-ﬁgtho%u%liné In yet

another embodiment of the invention the aniline is [4-(3-chloro-4-fluoro-
phenylamino)-3-cyano-7-ethoxy-quinoline.

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

the invention set forth in the claims that follow thereafter.
DETAILED DESCRIPTION OF THE INVENTION

The preparation of the compounds of Formula Il is described in Scheme |
wherein:

15 A‘ compound of A reacts with 4-(dimethylamino)-2-butenoyl chloride
(hydrochloride) (I) at a temperature from about 0° C to about 24° C in a polar aprotic
solvent which yields the compound of Formula (II). The compound of Formula (ll) is

“collected as a solid after the addition of aqueous sodium bicarbonate. One
recrystallization of said solid from tetrahydrofuran (THF)-acetonitrile (CH3;CN) yields

20 a compound of Formula (W) with >95% purity and a 85% recovery. A second
recrystallization from tetrahydrofuran (THF)-acetonitrile (CH3CN) yields a compound

of Formula 3 with >98% purity and an 85% recovery.

18



WD 2004/ 066919 PCT/ US2004/ 001133 O

4- N, N- di net hy4am nocrotonic acid HCI CBH12CINO2 ,N ~
wOobdinsdds. 62 HCI C O (COCl)2 ACN HN O H2N pCcONS208:+001133

HCl A + EtO N 4-N, N-di et hyl am nocr ot oni c

4- (4- benryl oxy-3-chi oro)am no- acid chloride HC

6- am no- 3- cyano- 7- et hoxy-qui noline C H,, Cl ZNO

C25H21CI Nd02 MW 184.07 MV 444.92 NP I G OO , |

Reactfoniicherne EXapple 1N , CN ACN HN | CN EtO N

Recrystallizatlo DO N 6-(4-N, N-di methylam

nocr ot onyl yéHBne 1d0- 4- (4- benayl oxy-3-chl oro)am

i no3-cyano- 7-ethoxyqui noline, WAY-177820 C31

H30Cl N3 MW 556. 07 A suspensi on of

4- N, N- di metthyl amiinocrotoni ¢ acid hydrochloride in 5

acetonitrille andl a catal yti c anount of DMF is cool ed

to 0-10 ¢S chtBride (0.95 eq) is added

dropwi se and

stirred until

Rg

N(CH3z),

N R
H/ ’
Ro Rs
Ry
(1))
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chl orinating agent is conpletely consuned. The |ight
yell ow solution is checked for conplete consunption

wohomwaéyd chl ori de by HPLC then cool ed to 0-10CTUS2004/001133

cooled solution (0-10 C) of

4-[ 4- benzyl oxy- 3- chl or o] am no- 6- am no- 3-cyano-7 10
et hoxyquinoline in NWP is added dropw se and the
mxture is stirred until < 2%of the starting
ani I/iqﬂe remeEdns. oIt SeoS added to saturat ed

aque Whm Bisdrbonat e, the yell ow precipitates
are fi Iﬁ&Led &Md washed with waigr. The wet solids

are heat to reflux in acetonitriI@, and clarified hot
t o (COTIYL Acgo! ubl es. The soI/@’n Ns cool ed, the
preci pitgted product filtered washed with cold

acetonitMle, 15 The produdl |

Hg, 24 hoursy to obtaNa
Schepid 2i+20 W
4- N, N- dqmet hylam nogy i

R
165. Gidndilbamicdondd  ( COCl ) 240olehibdlzmnd0C, 2h \ - HN O H2N
CN \ Eigoidet® + HOl Et N 4R[BS/ ami nocr ot oni ¢
4- (4 24%yri d 1net hoxy) -"8X€Fl or o) am no- acid chloride
HCl 6-am § cyano- 7- et hoxy- qui nol i ne CoH'Cl 2NO
C24H20C MV 164CP7 MN 445.91 1. NMP, 2. NaOl(aq)

a oc ¥ha o /i o 0
ITI/\/Y HN gj w’\/\( HN
HN ~.CN HN ~-CN
| _ACN_ I
EtO N/ Recrystallization EtO N/

6-(4-N,N-dimethylaminocrotonyl)amido-
4-(4-benzytoxy-3-chloro)amino-3-cyano-
7-ethoxyquinoline, WAY-177820
CayHagCINsO4

MW 556.07

A suspension of 4-N,N-dimethylaminocrotonic acid hydrochloride in
acetonitrile and a catalytic amount of DMF is cooled to 0-10°C. Oxalyl chloride (0.95
eq) is added dropwise and the mixture warmed to 25-30° C and stirred until the
chlorinating agent is completely consumed. The light yellow solution is checked for
complete consumption of oxalyl chioride by HPLC then cooled to 0-10°C. A cooled
soluton  (0-10° C) of  4-[4-benzyloxy-3-chlorolamino-6-amino-3-cyano-7-
ethoxyquinoline in NMP is added dropwise and the mixture is stirred until £ 2% of the
starting aniline remains. The mixture is added to saturated aqueous sodium
bicarbonate, the yellow precipitates are filtered and washed with water. The wet
solids are heated to reflux in acetonitrile and clarified hot to remove insolubles. The
solution is cooled, the precipitated product filtered and washed with cold acetonitrile.
The product is dried (40-50° C, 10 mm Hg, 24 hours) to obtain the final product.

Reaction Scheme Example 2:
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NHN\ OCN HN\ / I I HINGKN('" HN CN ACNN THF EtO
Et O N Recrystallization

w6-200d/0kkdwb di met hyl am nocr ot onyl ) am do- 4- (4- ( 2Ppyai82004/001133

1met hoxy) - 3-chl oro) am no- 3-cya no-7-ethoxyqu inoli ne
C30H29CI N303 MW 557.06 A sol ution of

4- N, N- di net hyl am nocrotoni ¢ acid hydrochloride in
tetrahydrofuran (THF) and a catal ytic anmount of

di et hy! flor mani fle ( QYEYreberewoi=Ede 5 to 0-52 C. Oxalyl

chl ori deM |W1m4ded dropw se and the m xture
warnmed to &5 309 C and stirred untif the chlorinating
agent is co Ietel consunmed. The ¢ e solution is

checked for B‘Pﬁﬁté consunption d chl ori de by

hi gh- pressu Té":l3? GA"d chr omat ogya ( : t hen
cool ed to O- Asoll'gltl\]on of 4[élN(2
pyri dyI hox ) - chl or of anor 61 no- yano- 7- et hox

yqui nol I/ﬁ 10 drop :
stirred unthl < 0.5% of Hhe Stating aniline remains.
The reaflimtisi"s duenched wittiieaggrers ayiithe m xture
war med t@ugf C. Agqueous sodlcmmsqﬂydr oxide is added to
brlng the pH/to 10-11. The resulting precipitates are
filtefedMhot? i #shed with water. The wet SOIQldS
are he& &d'®hp ref quC'(7O 75 C) in acetonitril
(1:5:1) and the sol oled slowy to roo
tenperature. The 15 uct I‘S and
w Dhyatef ot ri | eantHR uct drled
rrml—\g 24 ur tio 8@,;,8 %y eId Reac

Exanmple 3: 2 2094/ 0669 2@’?’1%1]-/ Us2004
4-N,|\|-din%1{'o r ot oni c_acid. HCl PN N~ J OH MW
- 165. 62 ci Reorystallization 6-(4-N,N-dimethylaminocratonyljamido-

4-(4-(2-pyridyimethoxy)-3-chloro)yamino-
3-cyano-7-ethoxyquinoline
CaoHzgCINgO3

MW 557.06

A solution of 4-N,N-dimethylaminocrotonic acid hydrochloride in
tetrahydrofuran (THF) and a catalytic amount of dimethylformamide (DMF) is cooled
to 0-52 C. Oxalyl chloride (0.95 eq) is added dropwise and the mixture warmed to
25-302 C and stirred until the chlorinating agent is completely consumed. The
orange solution is checked for complete consumption of oxalyl chloride by high-
pressure liquid chromatography (HPLC) then cooled to 0-52 C. A solution of 4-[4-(2-
pyridylmethoxy)-3-chloroJamino-6-amino-3-cyano-7-ethoxyquinoline is added
dropwise and the mixture is stirred until < 0.5% of the starting aniline remains. The
reaction is quenched with water and the mixture warmed to 40° C. Aqueous sodium
hydroxide is added to bring the pH to 10-11. The resulting precipitates are filtered
hot and washed with water. The wet solids are heated to reflux (70-75° C) in
acetonitrile: THF (1:5:1) and the solution cooled slowly to room temperature. The
product is filtered and washed with acetonitrile:THF. The product is dried (502 C, 10
mm Hg, 24 hours) to 80-85% vield.

Reaction Scheme Example 3:
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HCl F (COCl)2, DVF THF, 30 C, 2h HN/ I O H2N I ON
N~"'~Cl + EE0O/ N HC 4-N, N-di net hyl am nocrotonic

WO-200d0669a9r o- 3- chl or o) phenyl am no- aci d chl ori #eT/S004/001133

6- am no- 3-cyano- 7- et hoxy-quinoline CH t C2NO MV
184.07 1. NWP, 2. NaCH (aq) G OC, 16h F O\N//O HN
: NHNHNCN H CN/ | ACNTHF EEON EO N
Recrystal lization

6. (4- N, N-di met hyl am nocr ot onyl ) am do-

4- (4-fluor0. 3-chljor o) phenyl am no- 3-cyano-7-et hoxyqui
nol ine 4-|Mam SBHETSCBHETE aci d ,
14- ( 3- chrBres 2241 tiow 0™pf&nyl ani no) - 3- cyamo-7- 5

et hoxy- gui ng¢li n-6-yl | am de A

4- (di met hyl am| no) - 2- but enoyl chl ori de
1L nulti-nec (ﬁ%h écwf;equi p%ed W th %' o
t hermonet er, addition funnel, and nijtrogen protection
is charged, with agetonitril effb, 785 L)

fol | owed addi n dijret hyl f or 0. 00086 kg,
0.91 nL, -d=0794% grar.). At ams’en erature, 10 is
added 4- di rré'_tohyl,am nocrotoni ¢ _aci d hydrochl ori de
(0.0709 KESaBl TRE  mi xt ure  cSitn Forothndtbdink
honbgeneofgiistool the reaction mixture to (0-10 C) and
add o%.alh}ﬂp, 2. NaOH (aq) cl

0°c, 16h | E
. F
0]
o \NW HN
~

N/\/\]/ HN I " oN
| AN

HN N CN P

=~ —

EtQ N

F
ochl oride A
3

Recrystallization 6-(4-N,N-dimethylaminocrotonyl yamido-
4-{4-flunr0-3-chloro)phenylamino-
3-cyano-7-ethoxyquinoline

4-Dimethylamino-but-2-enoic acid [4-(3-chloro-4-fluoro-phenylamino)-3-cyano-7-

ethoxy-quinolin-6-yilamide

A. 4-(dimethylamino)-2-butenoyl chloride hydrochloride

A 1 L multi-neck flask equipped with agitator, thermometer, addition funnel, and
nitrogen protection is charged with acetonitrile (0.67 kg, 0.85 L) followed by adding
dimethylformamide (0.00086 kg, 0.91 mL, d=0.944 g/mL). At ambient température,
is added 4-dimethylaminocrotonic acid hydrochloride (0.0709 kg) and the mixture
stirred until homogeneous. Cool the reaction mixture to (0-10° C) and add oxalyl
chloride (0.0473 kg, 0.0325 L, d = 1.45 g/mL) dropwise over (20 minutes) at (0-10°
C) followed by a rinse with acetonitrile (0.02 kg, 0.03 L). The temperature (0-10°C) is
maintained for about (20 minutes). The temperature of the reaction mixture is
adjusted to (22-26° C) over (20 minutes) and maintained over (2 hours). The
temperature of reaction mixture is adjusted to (40-45° C) and held for about (5
minutes). Cool the light suspension to about (20-25° C) and check for reaction

completion by high-pressure liquid chromatography (HPLC). The reaction is
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chloride (0.0473 kg, 0.0325 L, d = 1.45 g/ nL) dropw se
over (20 mnutes) at (0-10 C) followed by a rinse
wonzody/oaeaponi trile (0.02 kg, 0.03 L). The tenpecamwsem4/001133
(0-10 © is nmmintained for about (20 m nutes). The
tenperature of the ' reaction mxture is 15 adjusted
to (22-26 C) over (20 m nutes) and nmi ntai ned over (2
hours). The tenperature of reaction mxture is
catipistt @thehahéréls 495 oLt thiecsténtihgl nfawnaa(mdtne@rﬁllammocrotomc acid

r&“ﬁ%ﬁé@@ PErRerLABUPLA 2 Caribl BEDb ANBY e EREPd 8, e Siethy

)d chromat ography (HPLC). The reaction is 22 WO
2004/ 066919 PCT/ US2004/ 001133 conplete when there is
15 %of the startln mat “r?ll _

\Pdiunﬁoh% e?lq/mémméa(bwdjhl ori de (det ect ed as the
neth oxalate). B. 4-Di nethyl am no- but -2-en

AG & r{ruitl gcle fagly %qtﬂpﬁqdu‘ﬁ'l”bﬁﬁ'@% tgHRE)E!S gpaitiBeand nitrogen
;?’E Eé!n Qéibwé}bémﬁm)é{rﬂyr &i%nrr{oﬁél{d@» Ky, D.15 MULLH .0BE ML), At

equi pped agl at o her nonet er, dlp t ube

aiAeieRt te\nwéaiurepnsadeeﬁuﬁoﬁ ghiorpfiypsephenianipe-6-amino- "oyano-7-
é’tﬁ%ﬁplqbﬂbﬂ%‘ ()Q487 kgk9: Tk% 7(,5ac'aen OrikiuB 3 Bebled: t0A40-45° C and

o i) i Gbaut a1Eéﬁnahfé@hy%mavao@naﬁmtsyoewe (9:10° C) and
ﬁbhﬁ@} QHéabgﬂéiX 8\( Q. gj?ﬁili%thglg}mn g@emft&%‘y‘ '&i’brmexhgﬁr%chlénde in

I ntai ned for about
@HsRN eagdded THe dirpddrsi and pRgitive &itfogen JYPere.o0\ - (@@ 4 mmuteS)

A TS AR AR €000 e, o Tecton

@fﬁmnmeeuomioaectibypHPuBe Tedrepetinintis wemplete when there is < 2 % of
r es 3
Pecai, B4hal S B Rbpr RO ISR o
qmmﬂlneb |pm$en’s Trooait@dr el ltieryeckiFlagk eﬁhepeewﬁhlam_atos thermometer,
@g?@%}egge‘%dmrﬁt?@ge%hp%t%cﬁg’n ié—ehgrg%’d%ithl\ﬁat'epﬁz.é{ Qé,té_ég L) and sodium
bidaifbdnate! (012@94(91) With rstipimg ruiti] amiwt)erﬁwmhtwoedatcdlywﬁ@by-oepling to
OXY .o in Line resen To a kfI K o
s s R S PYRRRY targPrBmaial by DERLCouRRe <2 % o
thiet rswrﬁng pﬁ@temat i (Qqslcﬁ\ldmarfg@cbpmeh% awames an@n6-B-dygno-7-ethoxy
ium arbonat e

GHTPHTohg iR 108 06 RRTIGR TEUsBAP St 8 e Ik over about
b0 REnUSs) V\(Iﬁ@-rﬁ’&lm@)ﬁlrmhwferﬁberamré aafesf B EBdThb ¢emperature is
gvtar eamicéllp% a{%(éé%gp bfgy at leas% rh Cr(\)onutr)aI rll-sl’te§ t%e /roegcf:tio%omtlxrt]uere on a
ﬁﬂclﬁﬁ’erelbﬂr@l l(}n%efvhilhﬂﬁal@hw bkgmgn ed>69 ammeana royiaten Fuation until
oXYy, I noLln V] a t ube an 0 [ I trogen
raiaa ety By i prositt fy Dactifucveg ghot! 86 O ddd a3l (10 mm
Hg) for about (28-30 hours). The yield is 78.5 g (86%) at 79.7% strength and 12.3%
total impurities.

4-Dimethylamino-but-2-enoic acid [4-(3-chloro-4-fluoro-phenylamino)-3-cyano-7-

ethoxy-guinolin-6-yl}-amide (purified small scale)

First crop:
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(45-60 m nutes) while maintaining the tenperature at
(20-24 C). The tenperature is maintained at (20-24 C

woaoo4akbedieast (1 hour). Filter the reaction nm RCUMUS20/001133

a Buchner funnel, rinse with water (3 x 0.40 kg, 3 x
0.40 L), and maintain suction until 25 dripping stops.
Dry the product in a vacuum oven at about (50 C) and
about (10 mm Hg) for about (28-30 hours). The yield

'ASG T_Snﬁlltgnécﬁtaﬂﬁskaéquﬁﬁ)ea%lﬁi é%fwérh ceRdkbnkér, 3&(mpb@hﬂb probe, and

npurities. - Di net hyl ani no- but - 2- enoj ¢

PGS0 PGP SraRaR. WA NS0 S B Ethgd ) followed by adding

@td"rﬂébhygir'rhlﬁ@johﬂz Bndik] - a8l dej4 @uhidrbadir@bhersfahiad)-8@yano-7-
Fi r st C{;‘@E WO 2004/ 066919 PCT/ US2004/ 001133 A

eifToxy-a nﬁrsélsaméadpﬁﬁé@ Ri'eR mgeehat beat BEMaRkER trs80° C)
TaﬁHpr%lé‘tnUfcﬁ @f ROS). ém%l tl'?é ﬁﬁuf&qwt@rm ?5‘* CP'&nUShlféh?Ungédpad of

acet oni 3\/ 9
zmamm@q:mseﬁﬁrﬁbtob’gmoge @m;g@lcag@l’gf ash the pad Wlt¥l acetonlt le (2 x

[04{]4( E&Cﬂ 6’@81‘5‘ ;Sr'eHéHth W@@Wa’i@)n@dr%eﬁma ond fttrate at (20-30 mm

qul no nmol es
Hegtancha mwmurretempe(rertgtesgf (13)0 45° aCﬁDdtOh@W@Iqrme pbl 4 L)- To the

%855&}’[@@ @lurbpr%dm @fﬂ‘té%dttﬁtréh&gro}éraﬁ)(o a8 q’(gf 6.6b &5 PI@aﬁo (65-70°

US eart renove 1 no anlc salts.
\Msth atfi@n padompliete saletianni €eol|the (mixire (zw 48 C)oqvep (&8 hours).

‘Al S8 AbeAnfifiel diidtd )202@@ S04 @th%thﬁHcfl Lt 2%"-2?5?0) for a
(%‘ ke i@; o'l?Z ﬁ‘a o 51

e erat
@)unmwra ofy dlajmr@)f Q01lec2t tige sqr@l arhee Bucﬂngm émneb@red \(V@%’ihe;ﬂp"ected

R Dbty 1B CPrarfbieRl’, #ha, “pRRopa 25at B (ofbeROCK fiedle
tametqmtnleueteahy@rqfw@nztalm)y \cwene)((@ X3.0Rkgr 8. 0.08\8} Baeihs product

309 5500 Uien 80 fo: BF ab (1ol b iHouts) 193 ogs ot ity (LOD)
sxblles:s thana(0E Shn &l Waﬁhﬁelandmpnmalsﬂ'ateﬁémc’@ler daterd) are saved for

prefiltered and precooled at (0-5 Q)

rt’eﬂrrpvl\jlrﬁ{gaﬂ%fgllcet onitrilel/tetrahydrofuran (2/1 by
yol une) (2 x .06 kg, 2 x 0.08 L). Dry the product 15

iSecand@mpam oven at (50 C) and (10 nm Hg) for (48

%) .grLZI%Pﬁi%/ae?hglgggﬁ r(]%/\;élﬁ? %{a t(elfrrg; Atﬁ .%E‘%?‘”@eﬁ protection,
saviedhdrge wilirthéemotper ilifjuaatdnsh wasb@sarﬁ@nme@pve Concentrate by
distillation at (20-30 mm Hg) and a maximum temperature of (40-45°C) to a volume
of (0.50 L). Collect the solid on a Buchner funnel and wash the solid with prefiltered
acetonitrile (0.04 kg, 0.05 L). Dry the solid product in a vacuum oven at (50° C) and
(10 mm Hg) for (18 hours). A 1 L multi-neck flask equipped with agitator, condenser,
temperature probe, nitrogen protection and charge with prefiltered acetonitrile (0.47
kg, 0.60 L), and the collected solid is heated as a suspension to (70-75° C) over (0.5
hours). Add prefiltered tetrahydrofuran (0.03 kg, 0.03 L) to the suspension while
maintaining the temperature at (70-75° C). Cool the solution to (40-45° C) and add
seed crystals. Continue cooling to (20-25° C) over (1-hour) and hold for (2 hours).
Collect the resulting solid on a Buchner funnel and wash the collected solid with a
prefiltered and precooled to (5° C) mixture of acetonitrile/tetrahydrofuran (20/1 by

volume) (2 x 0.02 kg, 2 x 0.03 L). Dry the collected solid in a vacuum oven at (50° C)
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A 3 L nulti-neck flask equi pped with agitator,

tenperature probe, nitrogen protection, 20 and charge
woi20d3/066pa9 not her | i quors and washes from abovePCT/US2004/001133
Concentrate by distillation at (20-30 nm Hg) and a

maxi mum t enperature of (40-45 C) to a volune of (0.50

L). Collect the solid on a Buchner funnel and wash the
solid with prefiltered acetonitrile (0.04 kg, 0.05 Q
dbdy(10memddgd)ifdr (2dduucs) té an dLODaoUleas thaan(0 &t %).5Th&pombihed yield

|£ %9 SB%q ?%)5 % ﬁfs%éfl? 9? %uEgBS%:"én éen szsé nﬁré Eotgl u%ﬁgrmes by high

mesﬂwe ligniid cogertqyraghyqHPLE).and charge with prefiltered
acetonltrlle (0.47 kg, O 60 L), and the collected

L] A ‘ i
L) to t he su_h_mqlmnolmm-w,xa (@ummd lamet Iamle)

tenperature at (70-75 C). Cool the solution to (40-45
C) and add seed crystals. Continue cooling to (20-25
0O ovMethrﬁtritu;Lpractlaalld 34dl kb)f and Adlirhethyiajnino3bui@éehde tacid [4-(3-

I f d. h
e b BN s LRk Al ER e RS Reab p cruce,
1(53 @J ai v00es etrefgt@)cabomdrged aﬂ tepurghy ¢raT LW @acoR0/Acdmnitrile,

IR Kol it ise Taf 15g 2o vesaths o §hp bEuLespension
IPGEétHB%GOGItGOM?uBusm@d &A@t tﬁmﬂ@étuf@hot(e&éeémg 85° O tiagh held

ss th nbjned |eId i.S
o e ey Epossie Iy S rbimuy 745 P EHen hanercpodi ofinutes.
T @bulting Bidgdneidn Rythbh GillereBlo?siBiE Wirinlj&dketbd (70-76° C) 14” Aurora
chromat ogr aphy, (HPLC). 4-Di net hyl am _no- but - 2- enoi c

fier.qwile. [rairdaniBeoha- Hat%itefnmrew @i 7Rolp- B8 frandhe -filtgates are
AIBEXY U lirflo &r Mrbe@'ﬁ &?L)( @éegve* Qﬂnleq{e‘éﬁfngstﬁéllr ®mperature

Acetonitrile, practical
belew 561 By | Hi ﬁletonmcegusm@‘th: pad isdthps-weghed with warm (70 to 76° C)

I A e Y

@bleaintyt b)) tarase dhathge drdnefereguinfed dtdiflesd. staet aedmy . Acetonltrile

Actoi ile, 10 practical i s used a
TSGR ko oRL 68 nae | AT Flestbe, e S EpeR Gt verests, the
dopgdriesl it thé0 stainldds Gtaesi digmaid aeineferte@nNTied &hérﬁoo(ﬂ) recelver
exceed n%r85 C, the held at the latter tenpera

Acsioniirle, RiariRsISP-048) 13 WReckas @ figte. ek BaCh 5 bepted Alifeto 76°
wiitut @xeedding jé?dk@P?é?ﬁbé?Qtuké dihep ﬁ'ﬁé eicPNigl ﬂ?ered by pump

war m j acketed (7 14" Aurora [ ter,
thegughaa nidngpiarere S‘I!‘i\aled?@ idep diftar, uvfeﬂea‘ﬂalrztaurtlrw v@ @ntarﬁe at 70 to

ol & 1 Sn { h PLO; r
flg (?e?g?ve?h?ﬁ?f Qéet&‘ﬁfrﬁég é?ﬁc P:r%{ édr)‘rg@r 'g?‘j‘?g 28thsb 18P vessel,
filters, pump and lines. The filtrate and rinse are collected and maintained below 50°
C. The batch is adjusted to 10 to 16° C, then concentrated by vacuum distillation to

28 to 33 L volume: expected distillation temperature 20 to 30° C, distillate volume 32

to 37L. The suspension is heated to 64 to 70° C without exceeding jacket

temperature of 85° C. The resulting solution is cooled to 40 to 46° C, then seeded
using 4-dimethylamino-but-2-enoic acid [4-(3-chloro-4-fluoro-phenylamino)-3-cyano-
7-ethoxy-quinolin-6-yl]-amide, purified (0.5 g). The mixture is cooled to 20 to 26° C

over 1 hour, then held at the latter temperature for a minimum of 2 hours. The
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bel ow 50 C. The di at omaceous earth pad is then washed
wth warm (70 to 76 C) acetonitrile, practical (3 x
wa 2004k0g9919 The filtrates and washes in (100 L) PpeTaiSy®A/001133
are cooled to 20 to 26 C, then transferred into a
stainless steel drum Acetonitrile, practical (2.0
kg) is used as rinse. After cleaning and purgi ng both
vessels, the 20 contents of the stainless steel drum
suspénsiors isehe doolad at t+-Ado G1ADovgr T bawi then. held for a minimum of 1

Acet g‘ﬁl tﬁrgh(? Er%d%gﬁ%&'oﬁ%t%g? 9:1 %)@cﬁneﬂs Ergena\ﬁaesswcege old (0-5°
aazie&inlthlentp&al&ydwfegoa(??r@o\ﬁi/ rlﬂ" iRteirdo € I2t5r Ilsgdf 1e-lhéf ?/e’ecbllleyted solid
RirrusllF 3s o P i e eI GUedsept W) pp desied

dufi®. theOnatsial g riribd ir @vammbwmrst(eﬁ 35 tts gb° csaarﬁ@td@oas: ) for 4
rinse for vessel, 25 filters,

Haurs, rliguisl Hel PEMRS dhagy 65 01552 &G é@reﬁﬁ cﬁoné?v)nioaﬂnbewﬁa Rsfgr high
vauurty l?gg)? %?%Pﬁe' Iﬁﬁé\dieﬁ'lﬁ)tseﬁi}ﬁeo unl L@D1<Q) /o ng 2 hours, full

concen vacuum "ation to
vacliunmp andmebtoé@cdiosttriilel wtrabydroferpeaad arreetm -2-pyr8gidipone are

9‘1202‘{’ Q&Jﬁ-ﬁg%%'tllﬂﬁ%%gﬁb?ﬁ%ﬁ d-is il fd‘:’&%”ﬁ{g%lér%ed The yield

exceed
it e k@ t(00.¢ %o fcoBBcted fahetartinguhaterigl).s mhatstr@ngtrsofctbe Ireaterial is

ot SRR BT8R c acia

[4-(3- chI or o- 4- f I uor o- phenyl am no) - 3- cyano-
7- et hbhey poppiaradion nef 64-(dihethgiadéno)Ruputenad chbnée gmydrd’ctkﬂpride) )]

mxture is .co dto 20 to 26 C. pver 1

Rl SaPhd STeret drptbdelt ofigr o AR o Socted wit

dHstoimetingsilaRd ‘rv]?D ﬁ;ﬂ@iﬂi{eOgSQhﬁoRCTﬁM&ﬁéMWﬁM?&ﬁe 8 which is

suspension. is then cool e t over

DREIAE ViFoR BromiA GG PR N el yager free

lagicaPlcbRditiens @ tife PeescRué hatelight tdren péﬂ)&fd@dlnvwﬁelthwnﬁed chloride,
acetonitrile-tetrahydrof

ST,  DEIGaoRphe ey 1T WEPBd Lo spgate to give

T4 -brRsb PR RatE. EREAQISh of trimethylsilyl-4-bromocrotonate 9 with
acetonitril e-tetrahydrofuran $20 6 v/iv) to desired 5

gimethyamime dn reraindediuiag ajrakayt i0rb°aCvafiQidenioliestiylempocrotonic
Qéld 3 %ﬁmfe% gsgt%élg%ﬁ%cﬁlgn@ shRr ﬁ&srﬁ?t%ﬁl 4 dll%éﬂ‘@/la lﬁ‘&rotonlc

punp, en 4 (target 50 or 4 hours.
acigh o0 ceac bemprépsarag plyi redction cbfhmaethyt Deeﬂwbﬁmraocup@nate 11 with

PRl T Wl SO 67501 o
&nlwi)ll‘athmacr@Wnbfd i liviadieisatiyeirolpaldowlt®) a3 eouBhieageuwhith dekbludes
drug substance is nmlled (Com Qﬁ# t hen bl en? g r‘;g% ]
Wc&wa hysrpxide inomethaneb afo/@ g V@@%@& Ut sTOiPeT (g to give 4
Hﬁﬁe@rﬁylé}hl}wocrﬁﬁlébﬁﬁnm hNH?éh ‘isf‘@sd@é@rtba& dinfethyfdnib¥edfhic acid

a tot I mpurities of
(hydrochlorlde) 10 with a solutlon of hydrogen chloride in isopropyl alcohol, and then

chlorinated with a chlorinating agent preferably, but not limited to, oxalyl chloride in
methylene chloride, tetrahydrofuran (THF) or acetonitrile in the presence of a
catalytic amount of N,N-dimethylformamide to afford 4-(dimethylamino)-2-butenoyl
chloride hydrochloride 2.
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The preparation of 4-(dinmethyl am no)-2-but enoyl

chloride (hydrochloride) (1) is described in Schene
wOhomhvessdn but - 2-enoic acid 7 is reacted w t hPCT/US2004/001133

chlorotrinethylsilane in pyridine to afford

trimethylsilylcrotonate 8 which is 15 brom nated wth

a bromnating agent preferably N bronosuccini m de

under free radical conditions in the presence of

| i ghtS@HEMEdM:0xi de i n et hyl ene chl ori de,

acetonitrile, 1,2-dichloroethane, carbon tetrachloride

or ethyl acetate to give

trimethylsilyl-4-bronmocrotonate 9. Reaction of

trinmethylsilyl-4-bronocrotonate 9 with dinethyl am ne
in tetrahydrofuran at about 0-5 C affords
- di met hyl ami nocrofonic 20 acid 10 [sol ated as the
rochl or(CdgasiCll t N\ Al t ernati VBPy,
i e ' hi ¢ acid—to—im
reatyfon ofHz@kt hyl olNgPhyl @Clpr onocr
di meghyl amne at 0 to in tetrahydr, nto give
nmet hyl or ethyl 4- diﬁé@ﬁgpaninocrotonatéeﬁ which is
hydrol yzed wi th aqueous base which incl®udes sodium
hydr oxi de i n nmet hanol as a cosol vent at about 40-45 C
to give 4 25 di mglw%szam nocrotoni c aci §(CHIwhi ch is
i sol tﬁﬂ ﬁs 4- di rpet yIaninocF8§|nic acild HCl
(hyd¥oc P92 de) ToywHEh a softttPop of hy¥{r ogen
chl ori dggi n i soprofyl &l cohglgp@ad then @ri nated
mﬁthbiHFplorinating ent preferably, but hot limted
to, oxalyl chloride om methylene chloride!
tetrahydrofuran (THF) aop acetonitri |4Dimethyheim)resence
of a catalyti %ﬁarmu t of N, N-di net HRAUeseYHEHHogEe t o
af ford 4-(din@t .am|no) - 2- butenoyl 30 chlpride
hydr ochl or i d8Y¥olvgig 2004/ 066919 PCT/ US2004/ 001133
SCHEME Il1: HHEBEI | {(CH3)3Sid | ONBS OCH2Cl2 CCl 4

r oH OSi (CH3)3 Osi (¥k%3 7 8 9 N(CH3)2 N(CH3)2 a)

e prepared by
ate 11 with

CH3) 2 HCl (COOl) 90
I o a) (CH3)2NH = HCI
(0]
L
OCHj

11
12
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THE O THF/ DMF b) HCl C OH 10 4-(Di net hyl am no) -
2-butenoyl Chloride a) base 2 hydrolysis b) HC Br

WOIREHB®1HCI O a) (CH3)2NH ir0 OCH3 b) HC OekiB/usih4/001133

12 5 27 WD 2004/066919 PCT/ US2004/ 001133
Trinmethylsilylcrotonate Pyridine (138 g, 1.74 nol) is
added dropwise to a stirred solution of crotonic acid
(125 g, 1.45 nol), and chlorotrinmethylsilane (189 ¢

1.74 nol) in ether (1.T%meihyilyiciotmratd enperature. The
reaction mxture is allowed to stir at room

tenperat ure 5 overnjght .and,t reci,pit ' :

oy 11 Pt 68 Srre4 oD aecqelSroB BB A Aol oy fBfiet Sbtonic

%(?% :gﬂz.fg,:c $.448 ltnfidl), |ahd<ﬂ:hlaﬂlﬁl§iﬁmeﬂmgléum@(1l89€gs$.l7|46nol)|'m'eether (1.5 1) at
uc raction is caollected at  58-7 (2

GovL trBRergllEt- t e f3a00Rn SRSt 2| V%) fo & RRrifl Hppbstature

br\ﬁrr#gﬁthén;% t_hfl'ﬂ{?@ﬂ%iig% BOBMbESEY filikatidn. tTres filrateds coreenttfted and

Si ~oP ; .

P < A S SR P bt

58-70° C (25 mmHg) to give 180 g of the title compound (79%). GC-MS purity is

93.4%, '"HNMR is consistent with the structure.

Trimethylsilyl-4-bromocretonate

A stired mixture of trimethylsilylcrotonate (131 g, 0.828 mol), N-
bromosuccinimide (206 g, 1.16 mol), benzoyl peroxide (3.41 g, 0.141 mol) and
carbon tetrachloride (1 L) is warmed to reflux (77° C) under visible light for 5 hours.
The mixture is cooled to room temperature and the precipitated solid is removed by
filtration. The filtrate is concentrated to a residue, which is distilled under reduced
pressure. The product fractions are collected at 93-1 06° C (9-15 mmHg) to give 127
g of the title compound (65%). GC-MS purity is 83-89%, "HNMR is consistent with

expected structure.

4-Dimethylaminocrotonic acid

A solution of 211 ml of dimethylamine (2M in tetrahydrofuran, 0.422 moles) is
added dropwise to a solution of 50 g trimethylsilyl-4-bromocrotonate (0.211 moles,
75.9% by GC-MS) in 250 ml of tetrahydrofuran at 0-5° C under N,. The reaction
mixture is stirred at room temperature for 30 minutes. A white solid by-product is
removed by filtering and 2 ml water is added to the filtrate followed by seeding. The
crystals formed are filtered and washed with ether to give 18.3 g (from two crops) of
the desired product as off-white solid. Yield is 67.2% (98% purity by GC-MS, NMR is

consistent with the expected structure).
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br onosucci ni mde (206 g, 1.16 nol), benzoyl peroxide
(3.41 g, 0.141 nol) and carbon tetrachloride (1 L) is

woaommded1o reflux (77 C) under visible |ight f®ecTAas2004/001133

hours. The mxture is cooled to roomtenperature and

the precipitated solid is renoved by 15 filtration.

The filtrate is concentrated to a residue, which is

di stilled under reduced pressure. The product

fracti ons ar e 4£0irhebviamhimicrddhid 86d GydderibricorHg) to

gi ve of the title c oynd A.. - MS purigy .

5" 5 A 5uyi8n ecin HEERIRUE, Y8R el o WA A m) is

ﬁ%u Qb larétlrre? &gl@n& wmwyammﬁ@thwhmmocrcﬂ?aﬂe eug 0] o8B Mol) in

0 0 [ mne (2Min tet ran

BeusooGpadiir s The S Tl Patied B HH8n Lopronepr then

ddoldtEb T BbS thgg?ﬂh@OlW@hwﬁ@ta@d GN\2 1dladadder®, brln@ﬁh@%-l of the
in

REtom B S re. rTRP eBHED SUR et dproesiafed uhder Feduoed
HrRBRRE 2 HAsck @n E&laﬁbn(lahﬁﬁdrod’s Wootr@L)sg bii@edoandhedisfidl (sodium
is 25 renmoved by filtering water i s adde

grHrice) | i rrm?vsa %\K}EEP“B? séf@a. WHateTﬁe copgaratads UPg?fné%Fuced
@%%Jré'dn@rﬁgd@?%ré@ﬁﬁ%n% tdau@édwsy auamgm\sezlp%osarw 50 mL) to
(fromtwo crops) he desired p@gj ? of f -

Qi @ Sowﬂéwfach § ed'egt%d(fgzy%epmeu (i%ﬁ"sgi Yo7 -ReR ﬁ% “ac-ms
SR isHeeNt 'THHNIR i BohsptaGliitbxpbéibg biticire. 28 VO

2004/ 066919 PCT/ US2004/ 001133 4-Di net hyl am nocr ot oni c

acid hydrochl oride A sol n of sodi um hydr oxi de
(3.35 g, 0.0838 @@M&_&aﬁ&!@a—ﬁ@% added to a
stirred solution of methyl 4-dimethylam nocrotonate

(12 ga s8IUB8RBf MR Inlioh dim@hiamile @MOB t@iﬁéhyd'ﬂ'd?araheaml moles) is
mxture 1S

RS A M S P é]bahoﬁmefmfp% BeShaui 0.00s

frleR inMEot et RéIraHydtdigran @ 88° 00ihdet KILUTHR re@ctiondnixiUeis stirred
reaction mxture i s concent rah_g'n bmder reduced

foredauPBUisS &t t'RPEK tBMPeralfa d6IN (Aehy A BTEIOANIY{ILC) (91

Cﬂg@gmmnﬂnﬁ hws Odjers ( 8O Ckibimylaffhe)r |sH@$Jedl Srdsﬁ:ﬁﬁﬁv eflethyl 4-
by frltration. The filtrate i s concentrgted

PiomacEioNgip- KaureaCHion MirggUE hepied dp FOrdk iColer 18 m'ﬁa‘i?éeé white
Qc\(ildacﬁ%rbﬂl% IQFen?O\IéHQﬁe\‘ﬂl@hné éﬂd "t'ﬂé fillrte %8 eddgovatddao gﬂfeléjyellow

is collected to give the desired product (7.

G004 STy SIgH ikl chesOBgan 1SR GHECI G WA e iy HED twice.
exPeshisslsShysCWRk Mefddd Witk oBtrRytRBINOTHBtONAISlayers are

combined, dried over MgSQ, and filtered. The filtrate is evaporated to give the

desired product as an oil. Yield is 88%. NMR indicated desired product with trace
methyl 4-bromocrotonate.
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A solution of 120 m of dinethylamne (2Min
tetrahydrofuran, 0.24 noles) is added dropw se to a

weabutoeen9 of 20 g net hyl 4-bronocrot onat e (85%PpuMistont/001133

0.095 15 noles) in 150 m of tetrahydrofuran at 0-5 C
under N2. The reaction m xture is stirred for 15

m nutes at roomtenperature. Thin |ayer chromatography
(TLO (9:1 CHCA 2: MeOH with few drops of

triethylan neM@I%wnémgbﬁwcrd@téwhyd’rochloride
brormcrotonate. The reactton mxture 1S heated to
40-45JC SLginutez A whjte solid by-product is

r enov By £l PP HlRsk raquipped with @gﬂ%o@\;aﬁm%m@t@rt@ddmon

Bintel, aarwerhdr@gérﬂﬁrowdnonﬁ wagaed tElﬂahycﬁbﬂu%M (U 71 k% 0.80 ). To the

di
hfzgcnggB%S éa%‘i’ (§-20 BScQ 16%? ﬁac“?%agw%“hf methyhit- bromocrotonate

GhiRG Rnseﬁf&ei%ﬂ%@kﬁuﬂaﬂ)(@ r1% @r 8.2009 MiHRedacthi rﬁ&ttﬁ’é(%’ stlrred and
tt%s and filtered. The filtrate'is evaporated

oligfosy Gogledde riRTClasA 29 Wisplution ef dimethyizgvpe mﬁtrahydrofuran

gl 8@r feRbUreS RMAEELT Follved bl 1 0
a- brorrocrgtqf)natre %?V%Wgom gg%@%%@%perature (0-10°C) for

pHiPAEISIbBUURPL 1B feﬁ@fﬂqwlls cheeliesfohgorapleiinthkioT 6B and is complete
beh QcéHe 98 '<d23/o Rt iabld- sﬁg Jfg me‘eﬁgl (&rke@@h 4%8%81%‘?%%&6):})@3%’(

%I tator, t her nomet er, and
Ahetcelst iegptiansmixtie is tlltaetre@mmr Btﬂahlnanﬂ(nOemmtd(zg 3 Loma:m rhe)ck flask,

Tﬁsé Wﬁh ngmﬁe%d(ﬁrﬁ‘o‘gv 'Eé?traf g'r%o %ﬁ gg Oé%\m d XOO %T? rlTL: le)ef solutlon
tSewa@ﬁgaﬂ@d)ﬂrm%imeciL@ewr«s}ureo (126- ZQD MineHg) easl(at mammmnxtemperature
GF O il ok BBt 1), RPLpallatBhd o )i fadi anc
Hedmixtwe epoled th (i 0° 165) nAdtliowes Y45 mmumeca 107% kg Eohugjoh BEHCI in

fs% 'éﬁBILUnﬁI ﬁ]ﬁ giLla ? Pfé)é wite A@ﬁ]t% nlrﬁ&otth%Héﬁgtqrg af (0-10°C) for

|on IS C or conple I on
@bi@psfe(ﬁé minies) aftesaddition 5 TR&tcdiet reigtuad isdiltetet 6 AdBuchner funnel,

58 14 b e B IRE POSPSRLi LB S ton o
falipwed bg dryimquthiei proeack lri ba/akuum |ower$ et abdud ($0°€) cindl dbedt (10 mm

LA byl AU e Bl o TpacBuplie s 126 o

(7126 Bengih: BgB%at a maxi mum tenperature of (40 C) to
a volume of about (200 ni). Isopropanol (0.22 kg, O0.28

Sver (a5 EoRfdnbRfoBlotE S G RfuEnblad (il sbiey 1

i sopropanol until the pHis (2.0-3.0) while
mai nt Aisedivg bydsoxiderpelution(335ag in( 85 b oCjvafeny 0.084 moles) is added

dropwise to a solution of 12 g methyl 4-dimethylaminocrotonate (0.084 moles) in 100
ml methyl alcohol at room temperature. The reaction mixture is heated to 40-45° C
for 1 hour then cooled to room temperature. The pH is adjusted to about 1~2 with 5
N HCL The mixture was concentrated to a thick oil, which is triturated with
dehydrated alcohol to form a solid. The solid by-product is filtered and the filtrate is
evaporated to an oil, which is triturated with isopropyl alcohol to afford 7.0 g of white
solid product. Yield is 50% with the purity 86.3 % by GC-MS.

4-Dimethylaminocrotonic acid hydrochloride (larger scale)
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at least (30 mnutes) after addition. The cold mxture

is filtered on a Buchner funnel, and the collected
weabiesdimsed with i sopropanol (2 x 0.12 kg, 2PERTAS1MH4/001133

L) suction dry followed by drying the product in a

vacuum oven at about (50 C) and about (10 mm Hg) for

about (18-20 hours) to a |loss on drying of |ess than

(1 9%. The yield is 126 g 20 (74%. Strength: 97.6%

4- D nehly iund-neskr f@ts&mqﬂ:umed ovithyatyiatdy] theidemetamaaddition funnel,

aspgtallg}? eg\\ [%g;décﬁgw §y<3 %?gie' de Satlhgtaﬁlzlgg\ﬁgigsﬁ (?baL)ggﬁéH lﬁ%dding
Réth 124 dinmafyiathing dﬂmtmﬁdtby‘)h/dnﬂibnloﬂd@(mf@ﬁ kg)(Witr08 dinaingthar)ol rinse

(b EBoR 1Bl 15 SHEER ctoPhRe: Jsoopedat [F19” i and white
mamnrﬁ@@lt@& térﬁpér@f@ﬁi’@ t@:rm&ﬁ atyum;deT(s@mHo B &dj 05517édL t ¢=1.53

about 1-

S04 e micbie DN, & T BRSSP ARG BB fPereure

lﬁéfeﬁg@ bnd thef rﬂfxﬂ]rél t@rﬁé yéilowThEhét@hpér:hNFeps aekivithinid for at least 15
Itered and the filtrate is

mhiss fodoerd b marr@wgvﬁomsr%zo&)@@ ma o b Rrfasyre for a

1ba& Q4 OEOM\’@. t e Th% Gg %ﬁ@éspddfcﬁhe Yiegbtibni s S%owéd hby hiin  layer
purity 30 4- D nmet hyl am nocr ot

dn'pmarqgmpmhﬂm d'éhg ngqxc@ngn ig @n’@e’te yhaRgherm) 5 é6%g 1@etectable
ﬁgﬁg 85%%994 aPQ ﬁﬁn 4P %e{h |ﬁécr81%ﬁ§tef h?cﬁBcfﬂ&‘rdel@ pﬁdsent The

er nonet addi ti on funnel

math@gmttpem eatiéchio a@%ﬁhﬂbé‘d amtwhllemﬁarnta|n"zgothgéemaerawre a
0120, f,&BJhcl Y OCEFM uéfgﬁb?&qol "@Baéréd dyeh (&@trﬁmh@m DAt the pH is

Crotona or i W th al
adjustedIto (2. ﬂ§e0 ). (Ater@t fegst 60 mgutg§ mlmﬁyr@fhe( c;cgqi mixture is filtered

ﬁﬁ @Eﬂhgﬁuhﬁﬂ%%gltﬁg ﬂfté} deRe 1'193&3 with @tﬁéﬁ\bi ®- ﬁ)° 2‘52 x 0.05 kg, 2 x

al nin erature, sodi um erXI
006E1) kg‘hed|lth7tQ |S_Q0rt§>ﬁm’[@3d L@ﬂmoedugecha@éwrév(é@ 199 mm Hg) at a

m nutl%si ter%g' | ncr(fa A‘é)tcgetg ! hén&b\%‘é{evﬁﬁja%& R160-180 mL). To the

ratu e mxture turns yell ow
Emceinnatees atidecispropanal (&4 Ho,fGP63L) anskige miktureywaReskto (35-

d Lowe
gngﬁ)e?ve? (1 mﬁﬂéggng\c{et%né 18 8%&% 1?3”1‘.5]I lsr%ig@gzr?ﬁggr‘r ((eégsrﬁlgﬁtes) while
ntaieagt thertemperfatlre @A@@oby(asmm G)ayE’re mixture is seeded and then

%Eélggﬁtpg%g%a%’/géieé@e%%% :?50 Egﬁéﬁ 100 ot SedsP TP QﬁendM?ﬁn Cool the

starting materi al
frigureetdy(baof 1) carat omenteinhipgr wmematucee)‘orpae@mrmummeﬁ hour).

SR R RebfpBalGeb %Pt A Oefloned 0 810,
ldﬁi tol ioncepizepadalooi to (BJORE).oFier tha@old mixiuse pn @rﬁuqhner funnel,
nnse w'_*h &)-10 C) isopropanol/acetone (2 x 0.074 kg, 2 x 0.096 L). Suction is
maintained until dripping stops. Dry the product in a vacuum oven at about (50° C)
and about (10 mm Hg) for about (18-20 hours) to a loss on drying of less than (1%).

The yield is 47 g (41%) at 92% strength and 1.33% total impurities.

4-(dimethylamino)-2-butenoy! chloride hydrochloride

A well stirred suspension of 4-dimethylaminocrotonic acid hydrochloride (5.0
g, 30 mmol) in cold (0° C) THF (40 mL) and DMF (2 pipet drops) is treated with
oxalyl chloride (3.15 mL, 36 mmol). Stirring at 20-25° C for 3 hours is followed by
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adjusted to (2.0-3.0). After at |east 30 m nutes
mninmmthe cold mxture is filtered 15 on a Buchner

woummameeand the filter cake rinsed wth ethanobPCt@sid4/001133

O(2 x 0.05 kg, 2 x 0.063 L). The filtrate is
concentrat ed under reduced pressure (50-100 mm Hg) at

a maxi mum tenperature of (40C) to a concentrate of

about (160-180 nmL). To the concentrate is added
icoolmoipdlidh a(lcﬂ) holddgkaor, Smnmw&)Sdidd atdeolliecteti onea Bachmee funnel

dSrlcga§5 o8k i S %}%P%ﬁ bed 'g,s\j’?% NGt 8ot Yo% &) THE (3 x 5

maiL)ntTmemahg lEt cﬂmact tﬁmeewauwune (-at tabeao(s95-CHor Ghourste give 4.0 g

d a n, cooled t nblen
Ot E0aorlelfe 1yERYERcb 1 TG el o chsgapterized
talsdts metkylwster by tie@inidht ©) thersdlidmithinadtharidne t enper at ur e
for a mnimmof (1 hour). Prepare a m xture of

i sopr noI 4 K 0. 06 and a
o 15 YRR o2 R, ERBTR ot tonce can be
[prégaeed tlheactytﬂminm’ Ahdinsednas Bgalpeisidnumnatetoritrile ifoS&he next
MAth go 10 C) isopropanol/acetone (2 x 0.074 kg, 2 X
Suction is maintained until dripping stops.
EXy the product in a vacuum oven at about (50 C) and
about (10 mm Hg) for about (18-20 hours) to a | oss on
drying of less than (1 %9. The yield is 47 g (41 %
at 92% strength and 1.33% total inpurities.
4- (di met hyl am no) - 2- but enoyl chl ori de hydrochl oride 30
A well stirred suspension of 4-dinethylam nocrotonic
acid hydrochloride (5.0 g, 30 mol) in cold (0 C THE
(40 mL) and DVF (2 pipet drops) is treated with
oxalyl chloride (3.15 nL, 36 mmol ). Stirring at 20-25
Cfor 3 hours is followed by 31 WO 2004/066919
PCT/ US2004/ 001133 cooling to 0 C and holding for 30
m nutes. Solids are collected on a Buchner funne
(under a bl anket of nitrogen) and the cake is washed
with cold (0 C) THE (3 x 5 nL). The solid is dried
under vacuum (- 1 torr) at 40-50 C for 3 hours to give
4.0 g of 4-dinethylam nocrotonoyl chloride
hydrochloride. This material is characterized 5 as
its nmethyl ester by treatnent of the solid with
nmet hanol . Alternatively, 4-(dimethylam no)-2-butenoyl
chloride hydrochloride can be prepared in
acetonitrile and used as a suspension in acetonitrile
for the next reaction. 10
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32 WD 2004/ 066919 PCT/ US2004/ 001133 What is clained
is: 1. A conmpound of Formula (1): G OS2 -N (1) 5

wohermcep1S, and S2 are each i ndependently, hydrPogais2004/001133

cycl oal kyl, cycl oal kenyl, al kyl, al kenyl, alkynyl,
aral kyl, substituted or unsubstituted aryl or
heteroaryl, or S, and S2 together wth the nitrogen
to which they are attached forma nitrogen contai ning
PtREOaaMledqs: cycl oheteroal kyl; or 10 an acid
addition salt thereof. 2. The conpound of claiml
wherein S, and S2 are CH3 or an acid addition salt

f heh egmpound gifeor@girdbund of claim 1 wherein the
conpound of Forrmula (1) is (E)-4-

(D et hyl am no) - 2-qut enoyl chloride or an acid

addi tion salt therfeof. 15 4. The conpound of one
of lainms 1 to 3 erein the acid ad t is the
hydrochl ori de saltf 5. aration

of a conpound as dll
(a) reacti Mg @ z=BYonbcrotonate with S1, S2-N-R wherein
Ris H 20 trialkylsilyl or alkali nmetal and S, and
S2 are as defined in dains 1 39 4 or an acid
addition salt thereof to obtain’the correspondi ng
4-S,,S2- am nocrotonate; 33 WO 2004/ 066919

POgrels2004/ 001133 (b) hydrol yzing

4-S,, S2-am nocrotonate of step (a) in the presence of

3 %ﬂé %, 0 GabR HaRbbAENRS, RydreYdn BRI oyBNAIBA! Qki1d8ikenyl,
alkynyl aralkyl substituted or unsubstituted aryl or heteroaryl, or S; and S, together
with the nitrogen to which they are attached form a nitrogen containing heteroaryl or

cycloheteroalkyl; or

an acid addition salt thereof.

- 2. The compound of claim 1 wherein S; and S, are CH3 or an acid addition salt

thereof.

3. The compound of claim 1 wherein the compound of Formula (I) is (E)-4-
(Pimethylamino)-2-butenoyl! chloride or an acid addition salt thereof.

4. The compound of any one of Claims 1 to 3 wherein the acid addition salt is the
hydrochloride salt.

5. A process for the preparation of a compound as claimed in claims 1 to 4

comprising:

(a) reacting a 4-bromocrotonate with S;,S;-N-R wherein R is H,
trialkylsilyl or alkali metal and Sy and S, are as defined in Claims 1 to
4 or an acid addition salt thereof to obtain the corresponding 4-S,S,-

aminocrotonate;
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(c) chlorinating the conpound of step (b) with a
chlorinating agent to obtain the conpound of claiml.

W60 2604/066919 0cess according to Cainms 5 wherei n PO®US2004/001133

chlorinating agent is step (d) is oxalyl chloride. 7.
A process for the preparation of the conpound of claim
2 conprising: (a) reacting but-2-enoic acid with

chl orotrinmethyl silane to obtain

tri mt@' si hydrSiy AP B2, 65,-akinbdddtoRERNGINGED M) in the presence of a
trimethylsilylcrotonate of step (a) with a brom nating
agent to OPASE ANY [sPisling 9% gicPypsnengingiyerashigrde salt @af
reacting trinmethylsilyl-4-bronocrotonate of step (b)

or metiyl oghigirayihg tde REMPBGHPLORAE () Wikh a chlorinating agent to
di met hyl am ne to obtain 4- dinethylam nocrotonic acid,

and 15 (d) ¢riBindbe RYMPAIASFE0Ad of step (c) as a
hydrochl oride salt and chlorinating with a

cd)l @r prabiddcadainy tb CigiRisah WHdiGin GRERAARag S4étT step (d) is
8. The process according to claim7 wherein the

br oR¥#%tGVRJid8gent is N bronosucci ni mide. 20 9. The
process according to claim7 or 8 wherein the

chl @rproaédster tagépdratiowGtityd corffdudi ol Qlaind ©. cofPicPges s
for the preparation of a conpound of Forrmula (I1): 34

WO 2004/ 066919  PCT/ US .
R | @ Rsreag’gfng( lijtyzz-gr(])odfé O%%| 33with81crwé|%%iméthﬁsi%1neH t’sl obtain

trimethylsilylcrotonate;

(b) brominating trimethylsilylcrotonate of step (a) with a brominating agent

to obtain trimethylsilyl-4-bromocrotonate;

(c) reacting trimethylsilyl-4-bromocrotonate of step (b) or methyl or ethyl
4-bromocrotonate with dimethylamine to obtain 4-

dimethylaminocrotonic acid; and

(d) isolating the compound of step (c) as a hydrochloride salt and
chlorinating with a chlorinating agent to obtain the compound of claim
2.

8. The process according to claim 7 wherein the brominating agent is N-

bromosuccinimide.

9. The process according to claim 7 or 8 wherein the chlorinating agent is oxalyl

chloride.

10. A process for the preparation of a compound of Formula (I1):
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wherein R1, R2, R3, R4, and Ro are independently
sel ected fromthe group consisting of -H, - 5 ON,

wabkbogosedb koxy, vinyl, al kenyl, fornyl, -CF3i PCOIUS2004/001133

hal i de, -C6H5, am de, acyl, ester, am no, thioal koxy,
phosphi no, and conbi nati ons thereof; or, taken
together, RL and R2, R2 and R3, R3 and R4, or R4 and
RO, together with the carbon atons to which they are
attached, forman ogionally substituted heteroaryl or
cycl ohet er oal kyl ; aqg_ 0 S1 and S2 are independently
sel ected fromthe grjoup?consi sting of hydrogen, alkyl,
al kenyl , al kynyl, ar@l kyl, substituted or
unsubstituted aryl, j S1 and S2 together with the
nitrogen to which th ars att8ched forma nitrogen
cont ai ni ng heteroaryl, npri $ing: (a) cooling a
suspensi on of an acid ditionlsalt of the conpound of
15 Formula (V): 35 WHI2004/ 086039 PeT/ 052004/ 001133
S1 CH52 O (V) wherein S/||and S2| are defi ned above;
(b) adding a chlorinating ent to|l the suspension in
step (a) ; 5 (c) warm ng ar '
in step (b) until the B} rfng aggnt is

conpl etely consuned; (d) coolihg the suspension in
step (c); (e) adding an aniling of formula (1V)
dropwi se to the suspension in step (d) until the
concentration of the aniline is |ess than about 5% R1
HHEN R2 Ro R3 10 R4 (1

wherein

Ri, Rz, Rs, R4, and Ry are independently selected from the group consisting of —H, -
CN, alkyl, alkoxy, vinyl, alkenyl, formyl, -CF;, -CCl,, halide, -C¢Hs, amide, acyl, ester,

amino, thioalkoxy, phosphino, and combinations thereof;

or, taken together, Ry and Ry, R, and Rs, R; and Ry, or Ry and Ry, together with the
carbon atoms to which they are attached, form an optionally substituted heteroaryl or
cycloheteroalkyl; and

S; and S are independently selected from the group consisting of hydrogen, atkyl,
alkenyl, alkynyl, aralkyl, substituted or unsubstituted aryl, or S; and S, together with
the nitrogen to which they are attached form a nitrogen containing heteroaryl,
comprising:

(@) cooling a suspension of an acid addition salt of the compound of
Formula (V);
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(I'V) . wherein Rl, R2, R3, R4 and Ro are as defined
above; (f) adding an aqueous base to the suspension in

webkep/ee)1ot 0 obtain a precipitate; and 15 (g) PCT/US2004/001133

filtering and washing and drying the precipitate in
step (f) to yield the conpound of Formula (11). 36 WO
2004/ 066919 PCT/ US2004/001133 11. The process of

cl ai m 10 wherein the conpound of Fornula (Il) is
selected from 4-di mthyl anmiwRg-bu s enoi ¢orci d
[4-(3-chl oro-4-fl uoro- phgny
ethoxy-quinolin-6-y|]-an%de,

6- (4- N, N-di et hyl am nocr §t onyl ) am do- 44i 4- ( 2-

pyri dyl met hoxy) - 3- chl or oJ&am no- 3- cyano-07- et hoxyqui nol i
ne, and 6-(4-N,N- 5 4

di met hyl am nocr ot onyl ) am do- 4- (44 benzyl oxy- 3- chl or o) am
i no- 3-cyano-7 et hoxyqui noline. 12 The process of
claim10 or 11 .whereip cooling. is to a tenperature of
10 to 25 "EereRSaRd ?B@e@mgg aS‘P‘éﬁ;m 12 wherein the
cooling is to a tenperature of 0 to 102 C. 10 14 The
procegis) aceaddidgaghlavinatiyy agent & thel saispenskdh if @teb3a) ;
wherein the warming is to a tenperature of 20 to 30

Co 14 Ghor RRAPRE SRR el Beltin i S ol B The Chlornating

car boagest is sadpletalbéarsutredat e, sodi um hydr oxi de,
pot assi um bi carbonate, and potassium carbonate. 15

16. The pr |aim 15 erein the base is sodium

bi car E@nat ggcﬁ@_tﬁérﬁlzspgpgggé%g\{geé@rdi ng to any one of
Clains 10 to 16 wherein the aniline is 4-

[ 4- beffely| orgdiBg cinl anilsleani foonBlagii) roBwisy am the? setpengipaun step

inoline, 4 - (. - o o).
pyri dyl met %@@ﬁ'%?gﬁp%er% ag?H %’f_hg_agil,lgﬁbs_l$§Se’ihﬁ\8>?§>85ﬁ Y8i i
ne or [4-(3-chloro-4-fluoro-

phenyl ani no) - 3- cyano- 7- et hoxy-fjui nol i ne. 20 18. The
process according to anly one of Clains 10 to 17
wherein the concentrgﬂ,i on of fthe anigine is less than
2% 37 H

(V)

wherein R4, Ry, Rs, R4 and R, are as defined above;

() adding an aqueous base to the suspension in step (e) to obtain a
precipitate; and

(9) filtering and washing and drying the precipitate in step (f) to vield the
compound of Formula (il).
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11. The process of claim 10 wherein the compound of Formula (Il) is selected
from 4-dimethylamino-but-2-enoic acid [4-(3-chloro-4-fluoro-phenylamino)-3-cyano-7-
ethoxy-quinolin-6-yl}-amide, 6-(4-N,N-dimethylaminocrofonyl)amido-4-(4-(2-
pyridylmethoxy)-3-chloro)amino-3-cyano-7-ethoxyquinoline, and 6-(4-N,N-
dimethylaminocrotonyl)amido-4-(4-benzyloxy-3-chloro)amino-3-cyano-7-

ethoxyquinoline.

12 The process of claim 10 or 11 wherein cooling is to a temperature of —10 to
252 C.

13 The process of claim 12 wherein the cooling is to a temperature of 0 to 102 C.

14 The process according to any one of Claims 10 to 13 wherein the warming is

to a temperature of 20 to 302 C.

15. The process according to any one of Claims 10 to 14 wherein the base is
selected from sodium carbonate, sodium bicarbonate, sodium hydroxide, potassium

bicarbonate, and potassium carbonate.
16. The process of claim 15 wherein the base is sodium bicarbonate.

17.  The process according to any one of Claims 10 to 16 wherein the aniline is 4-
[4-benzyloxy-3-chloro]amino-6-amino-3-cyano-7-ethoxyquinoline, 4-(4-(2-
pyridylmethoxy)-3-chloro)amino-3-cyano-7-ethoxyquinoline or [4-(3-chloro-4-fluoro-

phenylamino)-3-cyano-7-ethoxy-quinoline.

18. The process according to any one of Claims 10 to 17 wherein the
concentration of the aniline is less than 2%.
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