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{1 METHOD OF TREATING OR | NHI BI TI NG COLONI CS POLYPS Thi's i,nvention rel ates
to the use of certain cyanoqui noline conpounds in the treat

i nhi bition of colonic polyps. 5 Colonic Polyps occur in both a famli al
pattern (Famlial Adenomatous Polyps (FAP) and sporadically. FAP afflicts
appr oxi mat elyy ofs: 900 patients in the US, while it is e dT@EBﬁﬁ fhat
spor adi c adenonatous pol yps (SAP) occur in approxinmately 1% on peopl e
per year in the US alone. Al these patients are at risk for devel oping 10
adenocarci noma of the colon. In the case of FAP, that risk is virtually
100% and t hese patients usually undergd'a col ectony at an early age.
Patients with sporadic polyps are treated with pol ypectony and require

peri odi ¢ col onoscopi ¢ exam nati on because of their inherent risk of

devel opi ng recurrent polyps. In fact parents and siblings of these
patients are alsokﬁ%ghggﬁﬁﬁgggA Vapﬁﬂc& rec cancer. 15
The genetic¢ basis Bee—t g#@ﬁgaggﬂéL-nutatlons in
the APC gene. Simlar, Al C~; nutations have been found in patients with

spor adi ¢ pol yps h cal |l t.ation OCEUr S |n nction with
t he increased exp?ka“‘sgg?vgtﬁn}ogfm%%s % t@x;‘}@ee?% SRR RA)RYe ’Eampa f‘h% COX- 2

These enzynestreatmeentad dnhititin of colotidymlyps.oduct i on of prost enoi ds,
(prostaglapdin's; (PGs)) that nediate a number of 20 functions in the

bowel including nDtlllty, vascul ar tone, angi ogenesis and nucosal
protection. PG s &plbonig/Polyppagcpointbeth a famiirlgmtern Gepmilinp AgenomatousaBudyps hi s i S

proposed as ﬁﬂd%@%&ﬁ%ﬂgﬁem%%&&@gﬁh?g? ooqb.fme&tb LR, QpudfP and SAP

has focused o nzyne erabl e evi dence eX|sts for the
ef fi cacy of @murrmﬁ Hiat m@dlcmdmmateum@lm (SAF) 25cuf tyapprokimately Riveillien COX
| nhi bi tor's argoft o4 PO che/ NS © AR ARGHS 0 e risk Yol WiMLRfing P 7O B

and et odol oc ?pear to be ent 1ntheir
SEP 2004 Wo @fﬁfs’sfmeomazoftmp émhemesf abfiskyiy Grwadlinl 09% hndwtwo t her apy

has been the gigmg &ﬁaé’l@rﬁnd&go §%51b&b':§y 2 Qxeeaﬁil Eﬁtﬁtlbﬂgw é}ﬂad&‘é‘&l}?‘ s. Long

ul ceration, and chol estatiC hepatjtis and Tenal
term t her apy & treptadgmthrolynsstomy and qeeaqer?emdwowlqy@wpts exaginaiery bacase

consi der ed t QoffReid iARHE 1EIE 8f developing recurrent polyps. In fact, parents and siblings of

these patients are also at increased risk for developing colorectal cancer.

15 The genetic })asis for FAP has been linked to the presence of mutations in the
APC gene. Similar APC‘;mutations have been found in patients with sporadic polyps.
Biochemically, the APC mutation occurs in conjunction with the increased expression
of cyclooxygenase enzymes, particularly COX-2. These enzymes are essential for the
production of prostenoids, (prostaglandin’s; (PG’s)) that mediate a number of

20  functions in the bowel including motility, vascular tone, angiogenesis and mucosal
protection. PG’s are also purported to discourage apoptosis and this is proposed as an
explanation for polyp formation.

The therapy of FAP and SAP has focused on inhibiting COX enzymes.
Considerable evidence exists for the efficacy of COX inhibitors in reducing polyp
25 formation. These COX inhibitors are predominantly NSAID’s such as clinoril,

sulindac, piroxicam and etodoloc, all of which appear to be equivalent in their action.
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5 1t has recently been proposed that the activation and overexpressi on of
COX-2 in adenomatous polyps is due to activation of the epigieepeiogr owm h
factor receptor (EGFR). EGFR stinulation by one of it's |igands -
anphiregulin (AR), induces the nuclear targeting of COX-2, release of PG s
and subsequent mtogenesis, in polarized colonic epithelial cells. COX-2

i nhibitors n shown to prevent this series of 1 DESCRI PTI ON
N iRl

OF THE | NVE is invention provides a nmethod of trea or inhibiting
colonic polyps in a mammal in need thereof which conprises providing to
said mammal an effective 15 ampbunt of a conmpound of fornmula I: (CH 2)n-X R~
YRz ~~CNR~~ N 3Ra1lwherein:~20 X is cycloalkyl of 3 to 7 carbon

atons, which may be optionally substituted with one or nore alkyl of 1 to 6
carbon atom groups; or is a pyridinyl, pyrimdinyl, or phenyl ring; wherein
the pyridinyl, pyrimdinyl, or phenyl ring may be optionally nono- di-, or
trl-substltuted W th ﬁ substltuent sel ected fromthe group consisting of

hal ogen, al kyt M8ior Proplepy, Wi NSM herapy) kas hgen Hre developmant 6f somusnsiders, al kynyl

of 2-6 car borfreko iRludgi shptic med:ramadnlsyéhoﬁﬁtativ ﬂeﬁaﬁéo@ﬁu a&ma ilkgy onet hyl
al koxynmet hyl of 2-7 carbon hatoms ﬁ{gﬁ?ﬁ%{ % ynmet hyl of 2-7 carbon atons,
al koxy of 1- B PG e themapy Vith ASHUAY o1 1 ‘éf'éf%‘h%wﬁé is therpfote SEP 200g
WO 01/ 68186 [e6ikidets®id EeatpRicticdl. hydr oxy, trifluoromethyl, cyano, vitro,

car boxy, carboal koxy of 2-7 carbon atons, carboal kyl of 2-7 carbon atons,
phenoxy, phenyl, Xhtsopteatiobepn piopesedihat, thbestization apdoveosxpradsionlof GDKe2 of 1- 6

carbon at onsjn Sheﬁddfat&ﬁ Polyps @fdud té activaiona R eidePE  grdt8 Mkt Fedaptor

benzyl am no, al k 3-8 carbon
atons, al kyn (gﬁ{}ﬁ% ﬂgﬁifon %%%nggf lpglﬂ a%tdg n%:ap m&?ﬁ(ﬁl Jl'lcesotixes 0-1: Y
TS N - O aicleap jaraefipg °f CQX+2grelepse\t PGfs apd gubs m@tﬁm&gms in polaviped R, R3,
and R4 are eaclhyic nmdaemndbnt(qu-z lmhibitoghaye beeh Glysm, togdrévght thik sdried of ar bon
atons, alfgenylennf 2-6 carbon atons, al kynyl of 2-6 carbon atons, al kenyl oxy
of 2-6 carbon atons, al kynyloxy of 2..6 carbon atons, hydroxynethyl,

hal onet hyl , al kanoyl oxy of 1-6 carbon atons, al kenoyl oxy of 3-8 carbon
atons, al kyn&ESERIPIIONDBTHE IFYENEI s, al kanoyl oxymet hyl of 2-7 carbon 15

at ogs al kenoyl Ox'ytﬁemhgdnomf)rofrd& a(:ﬁéth&ﬂoiaﬁ'@ﬁﬁg ointGbiaAY bl FIAYPY lin 91;3 4-9
carbon atons 7 on at ons,
al kyl t hi g _of mp ROV Bl icrec? W}?@Jﬁg B‘ﬁ Fés of %%K%éﬁon Rt
al kyl sul Slﬁon)?ﬁ“mﬂ’lt 3 @mpay R aI kyl suI f onani do of 1-6 carbon at ons,
al kenyl sul fonam do of 2-6 carbon atons, al kynyl sul fonam do of 2-6 carbon
atons, hydroxy, trifluoronethyl, cyano, v(QHzc)n-Xcar boxy, carboal koxy of 2-7
20 carbon atons, carboal kyl of 2-7 carbgf atons, phenoxy, phenyl,
t hi ophenoxy, benzyl, am no, hydroxygh np, al koxyam no of 1-4 carbon atons,
al kyl amino of 1-6 carbon atom;Rz i i @=bf 2 to 12 carbon atons,

noal kyl of 2-7 carbon atons,

am noal kyl of 1-4 carbon atons,
N, N- di al kyl am noal kyl 15 of 3-&3 ons, phenyl am no, benzyl am no,

wherein:

20 Xis 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 is a pyridinyl, pyrimidinyl, or
phenyl ring; wherein the pyridinyl, pyrimidinyl, or phenyl ring may be
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

25 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,



R5 CONH(CH2) p- ~ RS~S~S-- (C(R6)z)q CONH(CHZ)p R8 , CONH( CH2) pRS
CONH(CHZ)p Ry R8 1 S SEP 200g WD 011 68186 -4 PCT/ US01/ 07063 SRS

CONH( CH2) p R
R8 ONH( CH2) P-

2004
r. CONHCH)p- R- a Z-(C (Rs)2)qY a > > Ra Ra Ra
O Rs Ra

R7~ CONH(CHz) ~ R R6 CONH(CH2) P6~ Rs ~ R~Rs ~

R CONH(CH2) PR8 R ~ ONH(C H2)p_ f (C (R8)2)m R50 R5H (Rs)z~NH(CH 2)p_
(0]

-WNH( CH 2) Pyygsnedbl CH 2)p ~-- o ,

. 0 R5 R5H (R5) 2 ~Q Gl dd-

AQW.12)p_ ~QCH 2)p_ O, O, or O

10

15

20

25

hydroxy, triftuoromethyl, 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, and benzoylamino;

nis 0-1;

Y is -NH-, -O-, -S-, or -NR- ;

R is alkyl of 1-6 carbon atoms;

Ry, Ra, R, and R4 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, alkoxymethy! 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,

RE=CONH(CHp)- Ren .S~ (C(Re))—CONH(CHy),-

Ry  CONH(CH,),-
Ry—==—CONH(CHpp- ,  Y=<( =P

Rg Rg

RB
Rs
Rs

8

R

R8



s RSis alkyl of 1-6 carbon atons, al kyl optionally substituted with one or
nore hal ogen atons, phenyl, or phenyl optionally substitutdd® &EPhWhe or
nore hal ogen, al koxy of 1-6 carbon atons, trifluoronmethyl, amno, vitro,
cyano, or alkyl of 16 carbon atons groups; 10 R6 is hydrogen, alkyl of 1-6
carbon atons, or al kenyl of 2-6 carbon atonms; R7 is chloro or bronp; R8 is
hydr ogen, 1-6 carbon atons, am noal kyl of 1-6 tons, N

al kyl am nog#éﬁmg% 2-9 carbon atons, N, N-dial kyl am noal® R’g‘ﬁfﬁ%ng car bon
atons, N-cycl oal kyl am noal kyl of 4-12 carbon atoms, N-cycloalkyl-N 1 s

al kyl am noal kyl of s-18 carbon atons, N, N-di cycl oal kyl am noal kyl of 7-18
carbon atons, norpholino-N al kyl whereigu the alkyl group is 1-6 carbon 13
SEP 2004 WO 01/68186 PCT/US01/07068 -5 atomns, piperidino-Nalkyl wherein
the al kyl group is 1-6 carbon atons, Nal kyl -pi peridino-N al kyl wherein
either alkyl group is 1-6 carbon atons, azacycl oal kyl-N al kyl of 3-11
carbon atons, hydroxyal kyl of 1-6 carbon atons, al koxyal kyl of 2-8 carbon
atonms, carboxyRg caRpoal koxy of 1-6 ¢ boccﬁq;a(fcm@p- phenyl , carboal kyl of
2-7 carbon ato chl goNH{E M0, or no; i s am no, hydroxy, al koxy of

1-6 carbon at ¢, | ami no Wher ei nyt he yl i ety (&Rek)Y=6 carbon
atons, di al kyl am glo rein each of thegélk moi eties is of 1-B carbon

at ons, norphol i no, S pi pear azi no, N-alkyl pﬁﬁer no wherein the al kyl noiety
is of 1-6 carbon atons, or pyrrolidino; | Om=1-4, q =1-3, and p = 0-3;

any of the substigpen
carbon atons nt
phar maceuti ca
-NH , R> R2¢2FB,F$n
2- et hyl phenyl'.8 15 *fhe
from such organic agg
succinic, malefic,

RH(CF@%_RB, or Rg. that aregl ocated on contiguous
her be the Ri\valONH(Cag)cal - GONFAEH,), OF 2
able salt t of with tHs™Pp |sotF1at fthen Y is
q, ar'e hydtoddh, and'n is 09 XRis not
armaceutically acceptable salts are those derived
gani ¢ aci ds as: eti cCONH({CH,) citric, tartaric,
ic, gluconic, hydr C, hydro%rom' c,
phosphoric, nitric, sul i

sul fonyc, andysimlarly known
accept abl e acids. 20 al kﬁ&%gwgﬁ of t (ﬂy , al koxy, al kanoyl oxy,
al koxynet hyl, al kanoyl oxynmet hyl , al kyl sul phi 8 %‘l‘ kyl sul phonyl ,

al kyl sul f onam do, car boal'koxy, car boal kyl , al kanoyl am no ami noal kyl ,

al kyl am noal kyl, N, N-di cycl oal kyl am noal kyl, hydroxyal kyl , and al koxyal kyl
substituents IR0l ude both straipgn: chain as well (8Bs)M5 branched carbon

chains. The cycl MMICHPOL L 1 ons of | kyl - N-al k i eyl and

N, N- di cycl oal kylgm nogl k%f’ substi enﬁ@%i’ uge bot hgsi npl Qem?aﬁr(hocycl es as
wel | as carbocycl es containing al Kyl substituents. The al kenyl portion of
t he al kenyl, al kenoyl oxynet hyl, al kenyl oxy, al kenyl sul f onam do,
substituents include both straight chain as well as branched carbon chains

and one or nor, ites of unsg{sﬁ ation. The 30 al kygyjnportion of the
al kynyl , al kyan’y:on%{Eﬁi;}yl : %X_ng onam do, al kyﬁy (CHS bstituents
include both stréig ain as 110G4!2 “ancged car bogchai n€Pand one or

nore sites of ur%aturation.'CarQoxy is defihed as a -CO2H radical .
Car boal ko¥y of 27 carbon atons is defined as'a -COZR' radical, where R' is

an al kyl radiRal aliofl ofl 1-8 cardb® AOmE a0y FoptiGallp Qibktitiled with $8E biRste Blogen- COR'

r adi |, where R'_i l.kyl radi I
adi cal , ere atox%s,a&xegyl, Xr phe?i}q o%gonally substituted with one or more halogen,

alkoxy of 1-6 carbon atoms, trifluoromethyl, amino, nitro, cyano, or alkyl of 1-
6 carbon atoms groups;
10 Rgis hydrogen, alkyl of 1-6 carbon atoms, or alkenyl of 2-6 carbon atoms;

Ry is chloro or bromo;

Rg is hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6 cabon atoms, N-
alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-12 carbon
atoms, N-cycloalkylaminoalkyl of 4-12 carbon atoms, N-cycloalkyl-N-

15 alkylaminoalkyl of 5-18 carbon atoms, N,N-dicycloalkylaminoalkyl of 7-18
carbon atoms, morpholino-N-alkyl wherein the alkyl group is 1-6 carbon




~ 3 SEP 2004 WO 01/68186 PCT/USOL/ 07068 -s of 1-6 carbon atons. Al kanoyl oxy
is defined as a -OCOR' radical, where R' is an alkyl radicaly @Sﬂ-zﬁmcar bon
atons. Al kanoyl oxynethyl is defined as R'C02CH2radi cal, where is an

al kyl radical of 1-6 carbon atoms. Al koxynethyl is defined as R'OCHzZ-

radi cal, where R' is an al kyl radical of 1-6 carbon atons. Al kyl sul phi nyl
is 5 definedy@gg,ddiseC radical, where R' is an alkyl radical of 1-6 carbon
atons. Al kyl sul phonyl is defined as R'S02- radical, whePEVRONU6E, 4 kyl
radi cal of 1-6 carbon atons. Al Kkyl sul fonam do, al kenyl sul f onam do,

al kynyl sul fonam do are defined as R'SQZN~I radical, where R' is an al kyl
radi cal of 1-6 carbon atons, an al kenyl radical of 2-6 carbon atons, or an
al kynyl radical of 2-6 carbon atons, re8pectively. 10 N-al kyl carbanoyl is
defined as R'NHCO radical, where R" is an al kyl radical of 1-6 carbon
atons. N, N-di al kyl carbanoyl is defined as R® R NCO radical, where R'" is an
al kyl radical of 1-6 carbon atons, R is an alkyl radical of 1-6 carbon
atons and R, and R' nmay bé%, the sane or different . Wien X is substituted,
it is preferred t 4™ tPIReEdiARyNcrlkyl whprein the plkylrgroupuissit6 carbedatoms, tNn
monosubst i t ut ed bedldpiperddinogi-alpl whetein| dithbrs alkyl Sgrbie i e darbbition, t he
substituents R, RZacytBalk@RdaiBt ofdd-11 ecgl%n%gqul % &X)?Jﬁ’c?lig q&j Ié&?; S nost
preferred that tmat&ﬁst ree, he ro&%n.. n aZa(Y,yc 34 ﬁ i
substituent ref er st oo & RTRAGARE 4SS oF RSy CrRoxynzarboalkmeyaefnlsS garbant r ogen

at om on whPch is sti®ys% Phenylevrbalkylofi2-Glearbon atbms chibverfiwbgionbrainky| radi cal . A

or phol i no- N- Zli!g(?[drx]ims hpdrbyt alidMy off $-62asb0h &B%b,iagﬁaﬂmgvh&llé&%% éugvl F‘gi“’g t he
ni trogen atom w e, ranch, chain, a radi cal .
g s 8f P6 cbO hofdk, cga(ﬂq}i)an%a) whereitl each th‘é&ﬂgﬁn?lﬁtfeé i

pi peri di no- N-al kyI1 ubstituent |§ a ‘pr.peri ! i n one of
the nitrogen atons WY LIRS BPgRelings PipsraznenNwhatipineraring whareinithe alkyl A

N- al kyl - pi peri di noudietafsief l-6safben atoms ot pyrolidingi peri di ne ring substituted on
one of thaoni nr-openqaticayandyp £ b.3a straight or branched chain al kyl group and
on the other gitdr | t | r_branch .chain al kyl radical.
25 The conpounds g?%gﬁ?%&i{&n@ér}l{li %?ﬁ%?rai,{?h%ggnr? g’lc?ﬁte%ﬂn GIIBHARE Fargon gﬂ“ﬁon; in
such cases, the cSAHBEHDY bethediyalentrpdicahiQ-GRsder the racemate and t he

i ndi vidual R @detﬁﬂmﬂhﬂlymmable_aﬂdthbﬂaoﬁm 8 RvIE Rt WRELY i afz.0ne g
asymmetric car bon RQXRSES, anti RG ate u D r racemates an

i ndi vi dual ;. ent ant iRci)zr(re?g{?; SORQAS ggglgg?lhﬁlgcng%gggﬁ%gtr%m&%hyu%!ﬁ?}g' i nvention, the
termproviding an effective anobunt neans either directly adm nistering such
a conpound of t hi Ehej phermesutienlly ecceptdyte slts arerthorg derived GdfnUgch Sgdnicvanlii ve, or

anal og whi ch ibdghnid adidd R&NaRfif, A8kit, Vitria MaMAc mccm,emgggp,y%%i B‘%S
nventi on it b, Hofbluonio S 200, Wor 1T CRTHC ARG Y06 e
preparation of the conpounds RIORROHe, Miftic, SPUUGE, et G gndygpitegly 2 5 i s
descri bed bel SWWPACGEPBUEHiSt A where Y and n are as described above and X
is cycl oafkyl or phenyl optionally substituted with one or nore

substituents sel erdeediiidyl OFBridiE & WP & lsiaggoWQ aﬁgmﬁfo%g%% he | Fgeno,

al kyl of 1-6 ons, .alkenyl o %{!6 cdr bon o1s, a?‘fﬁ\é’?” of 2-6

car bon at ons, 9%%,{%81‘3 3}% %{%8&5%& a&" ulphangle, plieyisejfasamidp. arbasikexnf | - 6

car bon at ons, P93yl siksraviamino, angigaaikal, alkyleminpalisd,r Ndbdlikyeloalkfladindalighr bon

a% ons, Egiem%ydrwég}wu a:{xjd }%kn@@ﬂﬁﬂ%b(sﬁnﬁﬁt@_ai{dludecﬂogl Kt%/digwcﬂﬂxa Qf w?eutaghllZ car bon

at ons. 5~ RBiam = =0 B o, mar nde e hydr oge al ogeno,

al kyl of 1-6 ca[{fﬁh c.aar}[Jo c,a g.l ’@n?fﬁ%@???@gsa?@gﬁwg?%w' I@?’ﬁ?fg\kﬂf 2-6

carbon atons, *% iﬂ?}tﬁy&%&ﬂ? Qagky erbstifpestringleds both $mmy parbasysiesals welle car bon

atonms, hal onefhgarbocyslesosoptaizinigydlkyd utdtifientar [Tha akemyIorthkaXte @lkerbt 6 car bon

atons, al kyl t bkenogtbrinehyf Akl abeRyisAbiai Ukl itua bOnGRLRGN L ONS,

al kyl sul phonyL}_aglfasz;,eﬁ S bq)n at ons,. al §X sul fonam do q -6 carpon atons,

trifluoronet hyl " SyEnd DiAneied carpert ehains andone s pars pites of yusptugssien dibe at ons,

phenoxy, PhenfHymst periemehitr ylkynsdralksinoylesykieshyla mlkpnylsiforafidb; dikgglokgn at ons,

. di al kyl ami nosubftit@ntsincile bathkegtcRm ad\{nsﬁﬂibadnkﬁewcﬁ%@%inwﬁqbs}fe o3; 14 carbon
0

atons, phenyl aBieRRes dTBRGENkRGH. okl fldeileaaL %\%@%—* ra?lfﬁael. _Sag%o(s: IE)% 'ts 0 &B ' Ro-

N, N- di al kyl ca |, of.2-12 .carb ons. ) !

R3~, or R4~ tzg%g%?aetmf]%ga{’teé&dc?ﬁ adgﬁﬁﬁgﬁg{g’%}’ WEFTB &n intmbalkyl aadical ofgbfher be t he
di val ent r adi eason-apng( Rerpaalil is dafired rasln ROORbradivs, whdel RN @eanGifkyl Ra6411 ON
outlined in ffowsheet A 20 a quinoline-3-carboxylic acid ester of Formula
2 is hydrolyzed with base to furnish a carboxylic acid of Formula 3. The
carboxylic acid group of 3 is converted to an acyl im dazole by heating it
wi th carbonyldiimdazole in an inert solvent such as dinethyl formm de
(DMF) followed by the addition of ammonia to give the am de 4. Dehydration
of the am de functional group with a dehydrating agent such as

-




25 trifluoroacetic anhydride in pyridine,

sol vent, or t

t hose cases where any of the internedi ates have an asynmetr

phosphorous pentoxide in an inert

he |ike gives the 3-cyano quinolines, S, of th? g dgpvetion. In

Cc carbon atom

they can be used as the racemate or as the individual R or S entantioners

I n which case the conpounds of this invention wll

and S optic ive forms, respectively. The quinoline-3 30 car
: QJ(#M@%TUI a 2, the qui ﬁol i ne- 3-car boxyl i ¢ acid&USB¥O"¥8r nul a 3,

and the quinoline-3- carboxyllc am des of Formnmula 4 needed to prepare the

conmpounds of this invention are either already known to the art or can be

prepared by procedures known in the arti6éas detailed in the follow ng

13 SEP 2004 WD 01/68186 _8_ PCT/US01/ 07068 Surges, Reinhard;

Gal | agher, Andrea; Chanbers, Tinothy J.; Yeh, Li An, ,1. Med Chem) 36,

acid esters

ref erences:

2828 (1993);

Savi ni, Luisa; Mussarelli, Paol a; PeIIerano Cesare;

be in the racemic or R

boxylic

Bruni ,

G ancarl o, Farrraco 48(G) 805 (1993); Ife, Robert J.; Brown, Thomas H.;
ff 3-6 carhoncaomscdikapoyloxy ifiafindhasr -OCOR" BdGR WHEBIR) is anani fin, J.
W liam Capuzliy} radseofat-§: catbohammsElAlkantyloxysethyVkis defGia s mag@[ - 1096

Keel i ng, Davi

(1969); Mar eckhgicalibreRris RO Eaﬁxc ?rll%léz: }J.tolJn|§J m%lymﬁthy ﬁnﬁg hi 114]
By utptht & g fa%&E 8 e i, Alldsiliing Esf ;

(1984); Peller

Far maco, 4S' (
Pharm Sci?3

AL,

@189)1 as1RBQ- 1981491 Wheneelh't mptplalkglatadmal Uﬂ)l-&%hﬁio@SatotHS pat ent

4343804; US paAleyilpBeti0isSlefing ds0R 05~ raffical GHerd)R™ - anRlkyl YadicalGR? 2B

3Ra 31 FES“?E‘E@ i Byt Mﬁ@nwo i iranions i, C

Nf Ra 5 R~ Y%&N

10

15

20

25

30

radical of 2-6 carbon atoms, or an alkynyl radical of 2-6 carbon atoms, respectively.
N-alkylcarbamoyl is defined as R"NHCO- radical, where R" is an alkyl radical of 1-6
carbon atoms. N,N-dialkylcarbamoyl! is defined as R" R'NCO- radical, where R" is an
alkyl radical of 1-6 carbon atoms, R' is an alkyl radical of 1-6 carbon atoms and R,
and R" may be the same or different . When X is substituted, it is preferred that it is
mono- , di- , or tri-substituted, with monosubstituted being most preferred. It is
preferred that of the substituents Ry, Ry, R3, and R4, at least one is hydrogen and it is
most preferred that two or three be hydrogen.. An azacycloalkyl-N-alkyl substituent
refers to a monocyclic heterocycle that contains a nitrogen atom on which is
substituted a straight or branched chain alkyl radical. A morpholino-N-alkyl
substituent is a morpholine ring substituted on the nitrogen atom with a straight or
branch chain alkyl radical. A piperidino-N-alky! substituent is a piperidine ring
substituted on one of the nitrogen atoms with a straight or branch chain alkyl radical.
A N-alkyl-piperidino-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.

The compounds of this invention may contain an asymmetric carbon; in such
cases, the compounds of this invention cover the racemate and the individual R and S
entantiomers, and in the case were more than one asymmetric carbon exists, the
individual diasteromers, their racemates and individual entantiomers.

As used in accordance with this invention, the term providing an effective
amount means either directly administering such a compound of this invention, or
administering a prodrug, derivative, or analog which will form an effective amount of
the compound of this invention within the body.

R3~/

ci\JR3~

szhen;e Kije Np@lqlagac@cay ofN36 Feiboh @R3G@)alk@@ylpyri di ne



1 3 SEP 2Q0 WO 01168186 PCT/US01/07068 -9 The preparation of the conpounds
of this invention enconpassed by Forrmula 10 and Fornmul a 11.1 Sar‘:‘fg(dﬁ@c” bed
bel ow in Fl owsheet B where Y, p, and n are as described above." X" '1s
selected fromthe group consisting of cycloal kyl or phenyl 5 optionally
substituted wth one or nore substituents sel gctedbfromtthe grloEp Cof 26
consistin rogen, hal ogeno, al kyl of 1-6 carbon atons, al kenyl o -
car bon atgngoog%%%gl of 2-690arbon atonms, hal onet hyl , BYWKESRYHEBhy| of 2-7
carbon atons, al kanoyl oxymethyl of Z-7 carbon atoms, al koxy of 1-6 carbon
atons, alkylthio of 1-6 carbon atons, trifluoronethyl, cyano, nitro,

car boxy, carboal koxy of 2-7 carbon 10 atons, carboal kyl ~of 2-7 carbon
atons) phenoxy, phenyl, thiophenoxy, benzoyl, benzyl, dialkylanmno of 2 to
12 carbon atons, phenyl anino, benzylam no, al kanoylanmi no of 1-6 carbon
atons, al kenoyl am no of 3-8 carbon atons, al kynoyl am no of 3-8 carbon
atonms, and benzoyl ami no. Each R9 is independently hydrogen, phenyl, or

al kyl of 1-6 car bdwhe BfeB#ration of the cmpaundsaf thisnuntionspedensssed by Foom@la 55
substituents isdescHiedeelomaini Rlowshewy Al Where Q'gfhdbﬁaré Eﬁ%fél‘i&d%ov@ia{l(cfﬁrgpt 1agd are
selected ind : r en -
carbon at ons ?221%@ g M?%ﬂ%%&;g?r:ggﬁﬂgﬁd%ﬁs °Ql‘g?{lz‘§/‘% yl bggmfé“?%se@‘étf %igglmat ons,

al kenyl oxy of "2 8B 505 Hregf ivdroges, halagenoy syl of 156 carben atgme, aliewsivet 2-6al onet hyl ,
al koxymet hy/| @foop.atomsaglismsl oft2ofrearbal dtamsy halémethyl atkaryp ofil -6 teartian atanky| t hi 0 of
1- 6 carbon ataiyithioa¥ Ryd @tHop Riok) triﬂﬁor&m&hﬁ,cbyﬁ?)[ Hi%,c @a}&gﬁyl o%blg?’égg&gmclong:c ng
1-6 carbon at ' . Vitro , -
car bon atom,im%ﬁ%?&&ggﬁgﬁ%%; Bﬁgﬁg%gfa l&mlc’?l’zgﬁ’ﬁ%ﬁf?ﬂﬁﬁmﬁ)f 1-4
carbon at oms, i dr £y A pach, ipdspendently, hydiosen Balogene, R sA @whoRoal kyl  of
3-14 carbon eatons alkerybof/2-Greathen atoms zyaytiofia;6 Sdrtvhleydniabibeagoxy ofof-61- 6 car bon

atons, N, N di calthoy| chisd ADOWI0x9T 0f22-8 Zabdh RAIM2 2 %@ék@%%% %?' an?lg5R5
is sel ected f a tﬂgm%;%&y of ]1-63 %5}'? ZaQO sV\D ki? oggl-G carbo t/)ms 008
RsVS~S - (~( e?o%l~_, xoxy of -6 gafhpp atems, palioylthine > cartboR #40ms,Re Ra RS
Rs Rs R R R lKylsulphinyl of 1-6™ carbon atoms, alkylsulphonyl of 1-6 carbon atoms,
alkylsulfonamido of 1-6 carbon atoms, trifluoromethyl, cyano, nitro, carboxy,
carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzyl, alkoxyamino

15 of 1-4 carbon atoms, dialkylamino of 2 to 12 carbon atom, N,N-dialkylaminoalkyl of
3-14 carbon atoms, phenylamino, benzylamino, N-alkylcarbamoyl of 1-6 carbon
atoms, N,N-dialkylcarbamoyl! of 2-12 carbon atoms. Any of the substituents Ry, Ry,

Rz, or Ry that are located on contiguous carbon atoms can together be the divalent
radical -O-C(Rg),~O-. According to the sequence of reaction outlined in flowsheet A,

20 a quinoline-3-carboxylic acid ester of Formula 2 is hydrolyzed with base to furnish a
carboxylic acid of Formula 3. The carboxylic acid group of 3 is converted to an acyl
imidazole by heating it with carbonyldiimidazole in an inert solvent such as
dimethylformamide (DMF) followed by the addition of ammonia to give the amide 4.
Dehydration of the amide functional group with a dehydrating agent such as

25  trifluoroacetic anhydride in pyridine, phosphorous pentoxide in an inert solvent, or the
like gives the 3-cyano quinolines, 5, of this invention. In those cases where any of the
intermediates have an asymmetric carbon atom, they can be used as the racemate or as
the individual R or S entantiomers in which case the compounds of this invention will
be in the racemic or R and S optically active forms, respectively. The quinoline-3-

30 carboxylic acid esters of Formula 2, the quinoline-3 -carboxylic acids of Formula 3, and
the quinoline-3-carboxylic amides of Formula 4 needed to prepare the compounds of
this invention are either already known to the art or can be prepared by procedures
known in the art as detailed in the following references:




RB~RRs Rs Ra, ss ORs ~s R\ RRe, and ~ ~ , ~C~R8)2m%\/\@ﬁ£ein a,
Rs , Rs, R7 , and R8 are as defined above. R'' is alkyl fron ar bon
atons preferably isobutyl. According to the sequence of reactions outlined
in5 Flowsheet B, acylation of b with either an acid chloride of Fornmula 8
or a m xed anhydride of Fornula 9 (which is prepared fromthe correspondi ng
carboxylic %ﬂ)ssfsy an inert solvent such as tetrahydrofuran (THF) in the
presence of 'an Of gani ¢ base such as pyridine, triethyl afiAEVEPEN net hyl
nor phol i ne gi ves the conpounds of this invention represented by Formula 11.
In those cases where 8 or 9 have an asymmetric 10 carbon atom they can be
used as the racemate or as the individu&% R or S entantiomers in which case
t he conpounds of this invention will be in the racemc or Rand S optically
active forns, respectively. Acylation of 6 with a cyclic anhydride of

For mul a 1 3 SEP 2004 WD 01168186 -11 PCT/USQOL/ 07068 7 in an inert sol vent

such as tetraE%/rdro u{aﬁﬁr} | tgg presence of a basic_ catal yst such as
pyridine or tPHéth ﬁlre&dl? 5 Aeeag Ghasebarsg Simethyt lieYehade dini dnMed. For nul a

| 0. The conpoGhets, 34, 2828 A993); Gavinif buig; MaSsaretlil Phdla; [Rellgddriop Cedared Brninhie ar onati c
Vitro SubStit ehafehits OFRAES98(8) 805 RH0LN e Wébet st BOovH FHBmY it NcephodUC! NG

P an aqueous DRI T et Goli yobied Bem Ay i o i 'bv%ﬁyﬁ:“@%ﬁ@ cultite
pyridine, &r REErRINCrirmy Elizitp/ YWed-Chem., )2(5), K ((98DD) Mareski,Rbl §;,C r R11
~OCOR"" THF, Byriibully, Ronald E.,(LZ2Hem3 NcRar3®), H4Y/ (6829 )mnefano; & @i 1L02C  ~ ~ ~

C.N (Ri o) k~ 1p/Iassarelli, P,; Bruni, G.; Fiaschi, A. I, Farmaco, 45(3), 269, (1990); Marecki, Paul
E.; Bambury, Ronald E., J. Pharm. Sci., 73(8), 114 (1984); patent application WO
8908105; US patent 4343804; US patent 3470186.
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FLOWSHEET A
CH,),-X' CHa)-X
Ry vy~ Ry v e
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R4 Ry
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1. carbonyldiimidazole, DMF Ry N0 NH2 w_,.
. > pyridine
2. NHsz Rg N/
Re
4
CH,) X
Ry Y/( 2hn
Ry \C=N
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Rs' N
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HY, (CH2~,-X. RI1 ~ N(CH ~p ~ CN ~~ N (R o)k 11 The preparation of the
conpounds of this invention enconpassed by Fornula 10 18 is descri@@g bel ow
in Flowsheet C where X, Y, n, R', RZ, R3, and R4' are as 1 SEP|

above. The substituted aniline of Formula 12 is heated with or without a
solvent with the reagent 13 to give internediate 14 as a m xture of

i sonmers. Th lysis of 14 in a high boiling solvent such as di phenyl ether
at 200-35oc53?@§§&§he 3-cyano qui nol ones of Fornul a 15;P?ﬂg@éwwgternediates
may al so exist in the 4 1 S hydroxy quinoline tautoneric form In those
cases where Ft4' is a hydrogen atom the internediates 15 nay be fornmed as
a mxture of two regioisoners. These is®raers can be separated by nethods
well known in the art including, but not Limted to, fractional
crystallization and chromat ographi ¢ net hods. The separated i soners can then
be converted separately to the conmpounds of the invention. Alternatively,
the isonmers can 20 be separated at a Later stage of the synthesis. Heating
conmpounds 15 with or w thout 1 3 SEP 200 WD 01/68186 - 12 PCT/USO /07068

Sﬁl veRt with a chl'nieipi’@b_ d:gﬂg'l &E@&onﬁiéﬁﬁﬂsﬁfﬂﬁﬂ iﬁs‘!‘eﬁS M&H&nﬁ&‘s)é@?ir PEME}C olr: |
phosphor ous pegptas . - C (.03 3- cyano inoljnes o ormul a
16. Condensat i,on, o? iavm tlﬂ‘h\ggﬁﬁ%ﬁgg"é’%ﬁ 1ni1§°vgsﬁfeﬁgwgﬂf ﬁ{:J Ke 2GR AR5t an,
t hi ophenol , pAEFhed aBevea KC ot elected fipeh the garouposontistiag of cyglealisrl phehedylcyano
qui nol i nesSof ODtbhdlyisubsémeidmith@he 6ranere bubstitBentsselediedsira@phe grvap bongitingan be
accel er at ed byt aRid haldynd, AGH b T e’ ol a0 BABLTC 5L 21 VST S
such) as tr'ahﬁﬁﬁﬁﬂ}QEé’cﬁPd'%”]h%%%idé tnﬂgn i nert solvent, sodi’um or
pot assi um al kol des” %0 SRR BHBS  walampEh salkoxpmethyl of) 27ccarhdn pRBSe cases
wher e the sub@ksnoylexymethyt off3-7 carlrm atonggalkoxyrod 1fcarbon proows,ilkyithio o 1-8n
asymmetric cacdiem abes tiflieomethyll BRES, akiRS, GadxPecattRlloBSot Y LasRMRL e or as
t he indi viglual,Rs Ofarbaa®itt 816150 ] 0_whi ch e . t.he conppunds of this
invention wil] bé ‘lgafl £ Fg.rac m&glgozlr Lt%"én@‘\é@&xg’pp ﬁ%gll Iﬂillo_pg‘g?ol’veg?%?y?rs,
respectivel y. "T"W’céiéffg%’ AR %'t etos JBs CH PR rAtensK, phepylamipy  bgegamingsnd R4’ may
contri but e no#lkanpHeminonel als§ neagioni etorsy ienaylanim, o asyt ewibeAEaBMERY be
Er esent ; I t hesalkynaylarhifo H€pP8 aetri&dx ﬁﬁmﬂﬁfﬂ}?%&o%hino.kla&ﬂmd R i}:,&ge,ﬂg,;ﬁh,i ncl uﬂi gg,
ut not limt ti rystallizat|on an romat ogr aphi.c net hods.
15 13 SEP 2 f%%?&%‘?%gi%ﬁﬁ{&ﬁgﬁéﬁa ) TRembitfes Wik Fepreseh 110
I5  substituents on the aromatic ring that can be the same or different and are selected
independently from the group hydrogen, halogeno, 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, halomethyl, alkoxymethyl of 2-7 carbon atoms,
alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6
20  carbon atoms, alkylsulphonyl of 1-6 carbon atoms, triflnioromethyl, cyano, nitro,
carboxy, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzyl,
alkoxyamino of 1-4 carbon atoms, dialkylamino of 2 to 12 carbon atom, N,N-
dialkylaminoalkyl of 3-14 carbon atoms, phenylamino; benzylamino, N-alkylcarbamoyl
of 1-6 carbon atoms, N,N-dialkylcarbamoy! of 2-12 carbon atoms. Ry is a radical and
25  is selected from the group:




R3 ~ NH2 R4 12 PhOPh, ~ PCT/ US01/ 07068 C2f"i50~CO zC2Hs 13 CN R~ R2 ~ ~
~CVRB~N Ra16 ZR' OR ~C ' -NJ R3, ~HR4, 15 H Y- ( %Féé"@ﬁsl?
R R 2R3 ( ~N""CNR4 H~~CO2CZHs 14 n-butanol, Z POC(3 ot

/~CcH2)n-X R~ YR2 ( ~~CNR' ~N 3
WO 01/68186 4 PCT/US01/07068
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wherein q, Rs , Rg, R7, and Ry are as defined above. R" is alkyl from 1 to 6 carbon
atoms preferably isobutyl. According to the sequence of reactions outlined in

5 Flowsheet B, acylation of 6 with either an acid chloride of Formula 8 or a mixed
anhydride of Formula 9 (which is prepared from the corresponding carboxylic acid) in

an inert solvent such as tetrahydrofuran (THF) in the presence of an organic base such

as pyridine, triethylamine, or N-methyl morpholine gives the compounds of this
invention represented by Formula 11. In those cases where 8 or 9 have an asymmetric

10 carbon atom, they can be used as the racemate or as the individual R or S entantiomers
in which case the compounds of this invention will be in the racemic or R and S

optically active forms, respectively. Acylation of 6 with a cyclic anhydride of Formula



Ra 18 The preparation of internediate 21 (identical to internediate 15 of
Fl owsheet C) can al so be prepared as descri be below in Fl owsheet D. Heating
the substituted 5 aniline of Fornula 19 with dinethyl forndrd SEPdJiggget hyl
acetal with or Wthout a solvent gives internediates for Fornula 20. The
reaction of 20 with one to ten equivalents of acetonitrile using a base
such as sod(‘gml}g?]woxi de or the like in an inert solvent gives the 3-cyano
gui nol ones, 21, or the 3-cyano-4-hydroxy quinoline t aut SHEPLYYH8r eof whi ch
can be converted to the conpounds of this invention using 10 the procedures
outlined above in Flowsheet C. 1 3 SEP 2U04 WO 01168186 PCT/ USA /07068

-14 FLOMBHEET DR~ R~ . R ~ CO2H RPI—~ CO 2CH 3 DVF acetal R' | ~ NH 2
R3 ~~ N NCH3)2 32 R4 Ra 20 19 CH 3CN NaOCH 3, toluene R~ ORzZ ~ C =N
R HR 4 21 Formula 22 is given below wherein RL, R2, R3, Rg., -n, and X
are as defined above. Ry~ NCH 2)n-X R2 ~~C=NRi ~ N 3

7in an inert solvent such as tetrahydrofuran in the presence of a basic catalyst such as
pyridine or triethylamine gives the compounds of the invention of Formula 10. The
compounds of Formula 6 with p = 0 can be prepared from the aromatic nitro
substituted compounds by reducing the nitro group with a reducing agent such as iron

5  and ammonium chloride in alcohol, sodium hydrosulfite in an aqueous mixture, or the

like.
FLOWSHEET B
o}
Re
i [ o Ry Re H (- CHX
70 o c)=kg/N(°H’)P\ c=
- 2 =N
THF, pyridine, or (C ;Hg)sN E/ N/
(O X" (Ryohe
HoN(CH 2)9 c=N
E\\ X7
FN\?
(Ryokk P 7 y
Ryy _( of Ry —<oc0R"' H Y/(CHz)n-X
8 g Cl 9 R4 N(CHz)p\ c=n
> VS
THF, pyridine, or (C ;Hg)sN \A/ ﬂ D
NN
(Ryok

1

The preparation of the compounds of this invention encompassed by Formula

10 18 is described below in Flowsheet C where X, Y, n, Ry, Ry, R4, and Ry’ are as
described above. The substituted aniline of Formula 12 is heated with or without a
solvent with the reagent 13 to give intermediate 14 as a mixture of isomers.
Thermolysis of 14 in a high boiling solvent such as diphenyl ether at 200-350°C gives

the 3-cyano quinolones of Formula 15; these intermediates may also exist in the 4-

15 hydroxy quinoline tautomeric form. In those cases where Ry is a hydrogen atom, the
intermediates 15 may be formed as a mixture of two regioisomers. These isomers can

be separated by methods well known in the art including, but not limited to, fractional
crystallization and chromatographic methods. The separated isomers can then be
converted separately to the compounds of the invention. Alternatively, the isomers can

20  be separated at a later stage of the synthesis. Heating compounds 15 with or without



Ra 22 Where one or nore of RL, R2, R3, or R4 of Fornula 22 is a nitro
group, it can be converted to the correspondi ng am no group 9§ SEPdpmoti on
usi ng a reduci ng agent 10 such as iron in acetic acid. Were one or nore of
R, R, R3, or R4 of Fornula 22 is an am no group, it can be converted to

t he correspondi ng di al kyam no group of 2 to 12 carbon atons by 1 3 SEP
2004 WO Ollgﬁgﬁ 5 PCT/USA /07068 al kyl ation with at t
equi valents 0 gﬁwélkyl halide of 1 to 6 carbon atons bb%ﬁ§%P§7 in an
inert solvent. Where one or nore of R, Rz, R3, or R4 of Fornula 22 is a
met hoxy group, it can be converted to the correspondi ng hydroxy group by
reaction with a 5 denethyl ati ng agent -d@eh as boron tribromde in an inert
solvent or by heating with pyridiniumchloride with or w thout sol vent.
Where one or nore of R, Rz, R3, or R4 of Fornula 22 is an am no group, it
can be converted to the correspondi ng al kyl sul fonam do, al kenyl sul f onam do,
or al kenyl sul fonam do group of 2 to 6 carbon atons by the reaction with an
al | cyl sul f onypolvegt wih @rohlesinating lReqwy sunh| as phospharpisordyehéoride ror ghdseharbusul f ony |

chl oride, respeatdchlerdeygivdsihepchilgretoyaml qiiidtines Bf Rghmalai®s Condeddafidyst such as

triethylam ne i n el r r f Rz, R3,
or P4 gf For mlJ gw{%%ﬁ by ﬁﬁ‘l atrt]rg{e r%ﬂxry rﬁérca@gﬁ ng%%nglv gﬂ%ﬁofg Q(t? alcf%hbl

cor r espondi ng™28%k ‘§{5‘P ey i é‘r%‘pﬁ’ Pynolings of thiscipyeaHonpfiFerpuls d&gent
O - (R s~ChHR 6B02@ensatibe caibe aRRelprates! tyyhelating ¢ite renctianl tdyturedr by-uding basieon at ors,

in an inert seltMpwd s é!cst Q«Hm@sx%ﬁéi&mQ{ydﬁdb B BRHeRt QARR, SHEDMAS
triethylanne hee mul a 22

cont i guous nep%ofly ach d§s “k ﬁbﬁﬁ%ﬂ %oé‘f% d'1mrqgt %E‘ﬁ‘pgﬁﬂ&’sw"l”'ﬁ‘ Wtﬁ’i? altf'uous
hydroxy group&ibgthe Sk Beh 239 Resmayceontribieteren asymmeltisratbgeptoms theh as bor on
tribrom de i ninseimédiedéstcas bé vt tas e rdeymdte i asitbe iliVidudd R ord dntantivmdit @ri de Wit h

or w thoutjpso 22 is are
contig uous% 0 hyk}‘%ﬁl%}a;; glgl? E&ﬁﬁg M?&vﬁkwn v bg ﬁgﬁg&nﬂg{ﬁeﬁ%%d;%éﬁﬂgﬂ'V\her e

toget her the PHEC P@/c"?&‘w}ﬁ? ﬁ&‘eﬁﬁs&lﬁs B &'t 1 Byi 990 ent
radi cal -0- C( Ryyribu@ mwhethm eneRgymsette tarb@daterns dinstesiohdre may he ppresentwi t h a

reagent, J- C({RgdeZcar be ¥p@aRi By deth8dsGhll %néwn RIRER: inQbididd 8@ noamtm%h J can be
t he same or dggn%ﬁa?nllyStalfzahorgg\?tcRrggmﬁvérﬁPhaagthccfes' um car bonat e or

potaSS|un1car ona an rn H€ating as required. Where one
or nore ofRI, Rz, R3, or R4 of Fornmula 22 is an anino group, it can be
converted to the corresponding al kyam no group of 1 to 6 carbon atons by

al kylation with one equivalent of an alkyl halide of 1 to 6 carbon atons by
heating in an inert solvent or by reductive al kylation using an al dehyde of
1 to 6 carbon atonms 30 and a reduci ng agent such as sodi um cyanobor ohydri de
in a protic solvent such as water or alcohol, or m xtures thereof.




- the correspondi r?g Y kenoyl oxy group of 1-6 carbon atons

Where one or nore of Ri, Rz, R3, or Ra of Fornmula 22 is hydroxy, it can be
converted to the correspondi ng al kanoyl oxy, group of 1-6 car ddh SEP 8% by
reaction 1 3 SEP 2()04 WD 01/68186 - 16 PCT/USO /07068 with an
appropriate carboxylic acid chloride, anhydride, or m xed anhydride in a
inert solvent using pyridine or a trialkylamne as a catal yst. Were one or
nore of R, “;? or R4 of Fornmula 22 is hydroxy, it ﬁg%gasoﬁ%nverted_ to

y reaction 5 with
an appropriate carboxylic acid chloride, anhydride, or mxed anhydride in
an inert solvent using pyridine or a trialkylamne as a catal yst. \Were one
or nore of R, R2) R3, or R4 of Fornmuld322 is hydroxy, it can be converted
to the correspondi ng al kynoyl oxy group of 1-6 carbon atons by reaction with
an appropriate carboxylic acid chloride, anhydride, or mxed anhydride in a
inert 10 solvent using pyridine or a trialkylamne as a catalyst. Were one
or nore of R, R2, R3, or R4 of Fornmula 22 is carboxy or a carboal koxy
group of 2-7 carbon atons, it cEhONSHEETV®rted to the correspondi ng
hydr oxynet hyl group by reduction with an appropriate reduci ng agent such as
borane, |ithium borohydride, or lithiumalumnumhydride in a inert
sol vent; the hydroxynethyl 15 group, in turn, can be converted to the
correspondi ng hal onet hyl gg& by re on in an inert solvent with a
hal ogenati ng reagerg, such ¥§ﬂ 5tr|bron1r?'to gi ve a brononet hyl
group, or phosphor ous pentachlor| to gi ve aL£lhl okonet hyl group. The
hydr oxynet hyl dﬁo; an be acylaﬁb Mith an apprﬂiii te acid chlorlde
anhydride, or m x& I > K¢ ne or
trial kyl am ne Res™ a atéﬁ&st to 2b gi ve the cd%boun-s s |nvent|on W th
t he correspondi ng aR&kenoyl oxynet hyl group of 2-7 cB bon a ﬁ§2H5
al kenoyl oxynet hyl 3k£up of 2-7 carbon atons, or alkynbyloxynethyl group of
2-7 carbon atons. re one or nore of R, Rz, Rs, or R4 of Fornula 22 is a
hal omet hyl group, it can be conver
carbon atons by displacing thgy
inert solvent. \Were one or nore
hal omet hyl grougngph, £€an be conyexte an anlnonethyl group,
N-al kyl am nonet hyl™ group of 2° ¥ calb atons or N, N-di al kyl am nonet hyl
group of 3-14 carbon atons by dlspRaC|ng t he hal ogen atomw th ammoni a, a
primary, or secondary am ne, respectjgvely, in an inert 30 solvent. \Were
one or nore of R, Rz, R3, or Ra of Eornula 22 is a HzN(CHZ) pgroup, it can
be converted to the correspondi ng groups: 1 S SEP ZQPA ¥¢X@Hﬂ68186

1

gd@o an alkoxynethyl group of 2;7
hal ggencaippm w a, i um al koxi de in an
, Rs, ormula 22 is a

PCT/ US01/ 07068 '17Rf cl H-Y—(CH2)y—X
, 17 R2' X C=N
Ro x C=N
[l P
P n-butanol, 2 R4 N
R3' N s Ry
R4
18 18

The preparation of intermediate 21 (identical to intermediate 15 of Flowsheet

C) can also be prepared as describe below in Flowsheet D. Heating the substituted

5  aniline of Formula 19 with dimethylformamide dimethyl acetal with or without a
solvent gives intermediates for Formula 20. The reaction of 20 with one to ten
equivalents of acetonitrile using a base such as sodium methoxide or the like in an inert
solvent gives the 3-cyano quinolones, 21, or the 3-cyano-4-hydroxy quinoline
tautomers thereof which can be converted to the compounds of this invention using

10  the procedures outlined above in Flowsheet C.




R50 -NH(CH 2) pO0 RSHN (R5) ZN~-NH(CH 2) p~--NH(CH 2)p- 0 O wherein Rs and p are
as , defined above by reacting with phosgene in an inert soqup%qu@ﬂ as
toluene in the presence of a base such as pyridine to give an iIsocyanate
which, 5 in turn, is treated with an excess of the alcohol Rs-OH or am nes
RS NHZ or (Rs)zNH , respectively. . Were one or nore of R, R2, R3, or R4
of Formul a i HO- (CHZ) pgroup, it can be converted to the correspondi ng
groups: 10 ééﬂ“%@%N RS ~"O(CH 2)p- ~-Q(CH 2)p- ~wo(CH BAPBIY%0 wherein
Rs and p are as defined above by the reaction, in an inert solvent using a
basi c catal yst such a pyridine, with an appropriate al kyl or phenyl

chl orof ormate, RsOCOCI, al kyl or phenyl4substituted i socyanate, Rs N=C=0
or al kyl or phenyl 15 substituted carboxylic acid chloride, Rs-COCl
respectively. Were one or nore of R, RZ, R3, or R4 of Formula 22 is a
HO (CHZ) pgroup, it can be converted to the correspondi ng group: (R5)zN-
~~(CH 2)p~~0 20 wherein Rs and p_are as defined above by the reaction, in
an inert solvent using a basic CE'E'QWE%IIBI’I a pyridine, with a reagent
(Rs)2NCOCI . The ability of the conmpounds of this invention to treat or

i nhibit colonic polyps was denonstrated in an in vivo standard

phar macol ogi cal test procedure as described 25 bel ow. The conpound of
Exanpl e 399 was evaluated in this procedure, which 1 3 SEP 2004 WO
01/68186 -18 PCT/ Ugd /07068 enul ates fam lial adenomgtous polyps (FAP) in
humans, as a pepregéntative conpound of this igwentilon. }? I n nouse used
in this test Procetyge, rently the best aval Ral setiel 2 FAP, is a
Tori C gene. e apj mal s devel op
mul tiple integti ' s (adenazmas). The pol Ry: EveN@EHEha nmin 5

m ce express EGFR @nd have activated CQIX 2. NSAI D s such as sulindac and
et odol oc can reduce?(but not eradicate) intestinal pdﬁy formulation in

t hese ani mal s indiq?ting that COX 2 and the ultinmate production of PGs is
i kely responsible for these effects. The following briefly describes the
procedure used and the results obtained By tQi s standard pharmacol ogi cal

test procedure. 10 R, =N
CH,CN 2 | ¢

N
H

NaOCH 4, toluene . R
R4
21

Formula 22 is given below wherein Rj, Ry, R3, R4, n, and X' are as defined

above,
5
CH,),-X
R1 Y/( z)n
R, N C =N
-~
Rj N
R4
22

Where one or more of Ry, R,, Rs, or R4 of Formula 22 is a nitro group, it can
be converted to the corresponding amino group by reduction using a reducing agent
10 such as iron in acetic acid.
Where one or more of Ry, Ry, Rs, or Rg of Formula 22 is an amino group, it
can be converted to the corresponding dialkyamino group of 2 to 12 carbon atoms by



The conpound of Exanple 399 was blended with a standard nurine chow and
animal s were given ad |ibitumaccess to the food for 60 days.1BaSER 208k
esti mated food consunption, the conpound of Exanple 399 was added at
concentration conmmensurate with animals ingesting either S ng/kg/day or 150
ng/ kg/ day. At day 15 61, 10-15 aninmals in each treatnment group + 10..15
control (ch ) animals corresponding to each tre up were
sacrificed an& dgggssed for polyp nunber. The foIIomnngkﬁgg%gggﬁnnarlzes
the results. Treatnment G oupMean # Polyps t S.D.P-Value vs

Control Control 32.6 ~ 19. 1S ny/ kg/ day Exanple 39915.6 ~ 6.0p =
0.01Control 19.5 ~ 14. 1150 ny/ kg/ day Exééple 3992.6 ~ 1.6p < p.001 20 These
data denonstrate that the conpounds of this invention effectively inhibit
polyp formation in animals having nutations in their APC genes. Based on
the results 13 SEP 2004 WO 01/68186 -19 PCT/USO01/ 07068 obtained in this
st andard phar ol ogi test pracedure, the c nds_.of this invention
are useful n@ﬁ %H %rleaFtﬁWPtS’ﬂ'f‘Y ‘ﬁ“st?fémfaﬂ‘ﬁ"nlﬁ’ﬁ?g%?fu]o?o T eAkami oSy ps.  The
ability of anhﬁﬁﬁﬂnhnnasedwmhlbltor to treat or inhibit colonic polyps was
5 denonstrated in Wheré Bné/ér\fﬁbr§6mdﬁ£ d{apmt.,meﬁm mlsatnﬁﬁltoxspér@\?f@me as

P o, A T RO I e iy

[~-(3-chlo qu -am de as

a repr esen?at sreetiylating R$eﬁ'ia§’é iaﬁh‘?fﬁ’i‘ F&S’FO““%E‘ ﬁﬂr‘@ﬂﬁ% F‘o‘ﬁ b&ﬂ’datﬁ‘ét"i’l ty of
(4- di net hyl anpyralidun elorila iith oawititbut solvent.

[4-(S-chi oro- 4 { | ukhe BREBMhGRTOMR) 19 Ry 8AR; & Rl 2 Wit rbop/ i - ar de as
an 10 EGFR Kki nas i nh | il(g escr. US Patglt g g ThIS pot ent
2R K e | i B CBvenid, 4 6L EoerBaming alylsUB e Shy Rlonamas,
[ 4- (3-chl oro- alkmylg@iffmarpﬁesgnuanf hty) Beaghpantenp by theasagtiepvithosn atkybulfnyl ani de,
2?3 prove got Oclieridef dlleslinyl RhiSHdEN b Allaklifonyl @RluGde] EsiRiivgly, URBIRES l( EAQ) ce.
e procedure S in
The procedu cwigify LR B T R e %RR%M@ BRI (e
that has a rruP'é’PP’Gr? f Ry BopRs, APR ¢EAQERY#AT 178 2pBIyEs3®; & catdiei opveRpdto These
ani mal s devel the condspomging alkedybssifonamido godup by theachetionwith) a rekpent Cl&dl(R'Y on a hi gh
fat diet t hat CHRI S@%l%vhfer&@ﬁglsth?drgﬁéitop alim o%gg HBYS atBs, 304 iHYELsdRn@NeM a and
or |ntest|§ bl ocka E{) lWﬁat '?lvleo in Mn mce express EGFR
and have adti Y3i&A3 S f%f@‘ganﬁémf%s% AYTBIYIETEY 20 describes the procedure
used and the resulWherpisvaiofi®d Ra Rts,h@stGP%merlb 23Ha areecootinghc methpsst
procedure. Tegloups)ith@lcorredpblindi vomhiRtind Rith tabighdue HydRRY gds@up@n s oup |,

trol d
o o o SR . e
The test conpBUH ‘?"é‘ﬂ“f’@ B“’I‘I‘“Q@‘\ﬁ%l h| ended vmth AIN-93 G

muri ne chéW (Bi oseWh@e tﬁoe@ﬁ&lhhtbwﬁ,s OIRs ehBoramlan2? i arge centigiope hydrdxst i bi t um
access to the oegzsd they RarfIbénbdrie@ 30 @&rcfoﬂl%&ﬂﬂdbﬁwa foBethedd Shedar RNfigBLL dai |y
dose of 20 ny 2, 3, A db gl‘w{:@m E% t@gﬂe aﬁ@zﬁ' C"(\%l 9—0— wherem is deﬁned

[4-(3-chl oro- ano- '] -am de.

o a
The ani mal s wd é(GEYQ‘ﬁt"%’Gt‘? it ﬂd@ﬁr s‘gﬁ!g‘?r&l‘héﬂ“‘br?é dBer week to
determ ne 30 ewhsudinpicawbe tirn@me bedmremaluan@h dbasevwattyisecksivmadgibynatOor day 61,

the ani mabg WegBssium carbohdte AR hedfEbi0M B BRing as required.

Where one or more of Ry, Ry, Rs, or R4 of Formula 22 is an amino group, it
can be converted to the corresponding alkyamino group of 1 to 6 carbon atoms by
alkylation with one equivalent of an alkyl halide of 1 to 6 carbon atoms by heating in
an inert solvent or by reductive alkylation using an aldehyde of 1 to 6 carbon atoms

30 and a reducing agent such as sodium cyanoborohydride in a protic solvent such as
water or alcohol, or mixtures thereof,

Where one or more of Ry, Rz, R, or R4 of Formula 22 is hydroxy, it can be
converted to the corresponding alkanoyloxy, group of 1-6 carbon atoms by reaction




-20 PCT/USA /07068 eut hanized with COZ inhal ation, and the entire
intestinal tract fromstomach to anus was renoved. The intestHyakgp magt was
injected with Bouins fixative, and allowed to fix for several days. e
intestinal tracts were then opened and the nunber of pol yps count ed.
Statistical analysis was perfornmed using the Student's t-Test; a p-val ue of
< 50.05i §Voc09}3§1i89ered statistically significant. The ljol | owi ng table
sumari zes the'results that were obtained. Treatnment G ®F of Pol ypsP
valueGoup 119.5f 14.1Goup 112.6 1.6< 0.001 10 The results obtained in
this standard pharmacol ogi cal test procedure showed that treatnment with
(4-di et hyl ani no- but - 2- enoi ¢ aci d -16-

[ 4- (3-chl oro-4-fl uoro-phenyl am no) - 3-cyano- 7- et hoxy- qui nol i n-6-yl ] -am de

al one 15 reduced pol yp nunbers 87 percent when conpared to the Al N-T-93G
control diet alone. The conpounds of this invention may fornul ated neat or
may be conbined with one or nore pharnmaceutically acceptable carriers for
admi ni strati off! ?‘b?ppégPEFrtﬁlcér}’m%'E‘f %“é‘ﬂ? ,-“dE}iaF‘hVé‘Hg% oL pEe H@Y‘ﬁ}dké‘,a%ﬁﬁ‘a may be
admi ni st er ed soheght uging pyridinster & giatkylamine endtagdlst. 20 capsul es, di spersible
Powgoe/r s% gr anul es, Wkire S86SReHYE BIMR,, R‘?,rl%?bﬂl_w&?FJnﬁﬁlaQZ%%Fz%xy,]‘:itr&mbégout 260?
o0 5% of susp n rups_contai ni ng, for exanple rom abou o]
50% of sugar, %ﬂéd{%lt??&% rémg%é?(g"?%?l%my{?xgrgr %"%@?’rf}c)]l'ée ; ar?"rno‘%?%go?fufea_ 6"t o 50%

et hanol , and Vitkan seeoprige Cﬁéﬁ’%#ﬂaéﬂégloydq, anhyirides ormixedaniydeds in an inpitect abl e
sol ution or ssebpensingpyrsiinetonk miatkglafine a3 adadlyist. 0. 05 t o 5% suspendi ng agent in
an i sotonic medi UWhergde 08l REGEULL 6k, B RAALIR 22 WIFaidRY iCQRYE N T or

exanpl e, from about, 0,05 up to.abqut’ 90% of the ve'ingredient in

combl nat i on WEREHH 40 e prgspondink tlpariony| sropesh Joh A RHPERY, HAHOB 056 by

wei ght . 13 wipapapropige gabegliesitdiyridscnhunds or mxed Fthpdrge frecinete dosage

of acti ve10 ngsobdhniing pyidirR)e d triiikylaie ¥s sl€agdpeli ng on the particul ar conpound

enpl oyed, the modayfbe 3Ll & RORARS MR, BP¥GHRY20h diigafrg! Ll on

bei ng treated. However, 1n_general, "satl’stactory resul'ts are-obtai ned when

t he conpoundsCaRaty syRAf Poncathon atamsi Hicar bp saivartedatogthe CTespdB8 of from

about 0.5 5 tlydebpuethyl @p by tddgctioh with amadprdpoidty redbtigghdgentapdhi asbadahey gi ven in

di vit dled dos esmmla bbf(br}]&d}{dé,t&:liﬂ%gﬁ; Aurfifm h%dma?hb%s%iv@xﬁﬂthé dfiﬁ%%fc?gr m  For

nos arge. g S e a | osage i rom abou 0 ng,

pr ef er abl 35 f r%r]r%“il BALUE EatftQDc? cgbvﬁge %t%fé’ggsém?@?gr@%ﬁf&@a%?‘@ I M Brnal use

conpri se fronfeptitolgnswithy hatnpenafipg wrgenhiscas nhosphergngiobrentide to give Rnat e

ad m'dxt ure W tbromomethyl Graup, ériphiospHorplicpentaciioiide ¢akily/a atcopitabbougameer . This

10 dosage re '}mng. i LSt I : i eytic

response. Fo?lllex F%:l%goélgera ﬁﬁ%ggﬁﬁgﬂc’)&%gwb% ?ngkgg?iﬁeh%ﬂgfc{en‘rag daily or

the dose may ‘B%‘“gr”* deiip, A, ety solueyt pelng pysiding gF @ Agalkylapynerp @ calvidAci es” of

t he t her ap@ut giee e cempounds.of Hisdmeotivpovithdbe airesgonding alkaoiéxymethyl erdue

admi ni stered 6 @1 YeaftonRtdms2ASalkNoyldkimaMAN gt bt ANESoH! @lomsOTor _

subcut aneous g@&ﬁg §ﬁ1&f%o:ﬁ>%rf??f Srbol tIm%gle starch, I S |actose, dicalcium
1 xsy{na I i [

phosphate, m croc e*cel’| ul_ose, sticrose and kaolin, while liquid
carriers include SV ene afoeyof RydleyRe it ogmuladyisa baipmethylgipep. #ur f act ant s
and edi bl e oi ¢a8 lBuhvenied ¢onm plkpgaetiyl gosh sEZ-dnmrbon kidvms dg dxplacipireopri ate to
the nat ur gs of nidden Rk Wifh o PSR AikERHe ARk St t | cul ar form of _
adm ni stration e%ed. Ad]ﬂlévar% S cg%to rlf% eﬂP{zQQ/e 1| n }Hﬁe reparation
of pharmaceuti cal '¢OHpIEi Y FEHY 2yes» OF Rs oL FOrmula 2215 a halomethy! group, it

can be converted to an aminomethyl group, N-alkylaminomethyl group of 2-7 carbon

atoms or N,N-dialkylaminomethyl group of 3-14 carbon atoms by displacing the

halogen atom with ammonia, a primary, or secondary amine, respectively, in an inert

30 solvent. ‘
Where one or more of Ry, Ry, Rs, or Ry of Formula 22 is a HaN(CH2)p-

group, it can be converted to the corresponding groups:




20 advant ageously included, such as flavoring agents, coloring agents,
preserving agents, and antioxidants, for exanple, vitanin E ascorbi c acid,
BHT and BHA. The preferred pharnmaceutical conpositions . ng 'Sep 2004

st andpoi nt of ease of preparation and adm nistration are SO|Id

conposi tions, particularly tablets and hardfilled or liquid-filled

capsul es. ‘@% %% nlstratlon of the conpounds is preferred, 25 In soma
cases it ma 6Sirable to adninister the conmpounds d??@@?V?m?b t he

ai rways in the form of an aerosol. The conpounds of this invention nmay al so
be adm ni stered parenterally or intraperitoneally. Solutions or suspensions
of these active conpounds as a free badd-or phar macol ogi cal |y accept abl e
salt can. be prepared in water suitably m xed with a 30 surfactant such as
hydr oxy- propyl cel | ul ose. Di spersions can al so be prepared in glycerol,

l'i quid pol yet hyl ene glycols and m xtures thereof in oils. Under ordinary
condi tions of storage and use, these preparatiop. contain a preservative to

prevent the growtRsOf ni croorgam . 13 SEP V\D 01168186 -22
PCT/ US01/ 07068 The NHigCH g, cal (Wz?gﬁb| e foryTNHeHabre use include
steril e aqueous solgti ons or di spe05| ons and steril@ powders for the

ext enpor aneous preparation of sterile injectable solutions or dispersions.
In all cases, the formnust be sterile and nust be fluid to the extent that
easy syri ngabibereip Rs,and p are asidefingd aboyee by resting withiphosgepeingndesmidiolvesins of
manuf act ur e aschas whegeinaecraemt oDebdss ARk kySHdiagRi g%&tantxéaeyaﬁaél{wﬁxmt,n ating

action of gi Cm%ﬂ@ﬂ%ﬁ&@wﬁl&'&%xéés bagd ﬁédh&fﬂltﬁityﬁﬂfes Rs- ﬁ?fli‘sgpﬁléa” be a

sol vent or di S di um cont al ni ng, exa wat er

polyol (e.g., é ?éefcl propyl ene glycol and |iquid polyethylene gl ycoI ),
sui tabl e m xtures ther eof and vegetable oils. 10 For the treat ment of
cancer, the conpouwase ehe t,mngrel 6}\"1%”11120!&3 GRR, ke FadI 35 e Bd-ick nbi nation
with other antitumor substances or with radration therapy. T ese ot her
subst ances or gouBitaan bhcanvested hethe sorcegpondisg gioven at t he same or at different
tinmes as tjge conpounds of this invention. These conbined therapi es my
effect synergy and result in inproved efficacy. For exanple, the conpounds
of this invention BgOian be used RgHNombi nation wRsh mitotic inhibitors
such as taxol or vinblmsO(Ci 2)o al kyl at @FENL-S suc?}r@(;ﬂktg)gpl atin or

cycl ophosanmi de, anti rgtabol i tes suchgis bf | dorour agil or hydr oxyurea, DNA
intercal ators such_as adria in or bleomycin, topoisonerase inhjibitors

such as et opo¥ ffein Bs 2ndihiye 8t "?dn"bo‘éﬁhi the-feactien, inagdpest solyent vsiag & Basisxi f en. 20
The preparati edal@f stcdps Wﬁeatmmearezi@}ﬁwrﬁ& Qltyt tdRpheRIMRAURERmEE, RR S

invention is bel .ow

4- Di hydr o- 7- n@?@gi 5%2 %x%t’egxquPﬁﬁlt%é%W%ﬁlt‘TNT‘é_% o 2yl o ghendp 2 g
(245.2 mob) edbstButadtdimxylicaiidchiofdeaRACAL], FesPectidftt, 2 mol )  of

et hyl (et hoxynet hyl ene) cyanoacetate was heated in the absence of solvent to
140C for 30 mi nut é¥herqgng pempresef| Ri By R lor Raof Hadwir 2260 HO-GHDowt her m

The 30 sol uti g,%rl@/gts aﬁ?ﬂo%&%d%ﬁx Sr%src{nldmg under nitrogen for 22 hours. The

m xture was c to room errpera 838%i d was coll ected and washed
wi th hexanes, The solid was recrystalllzed fromacetic acid to give 17 g of
"1, 4-di hydr o- 7- net hoxy- 4- 0x03- qU| m{_&ﬂtecar bonitrile: mass spectrum

(eI ectrospray, me): MH 200. }—%20%&91

20  wherein Rs and p are as defined above by the reaction, in an inert solvent using a basic
catalyst such a pyridine, with a reagent (Rs),NCOCL

The ability of the compounds of this invention to treat or inhibit colonic polyps
was demonstrated in an in vivo standard pharmacological test procedure as described

25 below. The compound of Example 399 was evaluated in this procedure, which



WO 01/ 68186 PCT/ US01/ 07068 - 23 Exanple 2 4-Chl oro-7-net hoxy

-3-qg_ui nolinecarbonitrile A mxture of 4.0 g (20 nmol ) of 13 SEP 2004

1, 4- di hydr o- 7- met hoxy- 4- oxo- 3- qui nol i necarbonitrile 5 and 8.3 g (40 mmol)

of phosphorous pentachl ori de was heated at 16SC for 3 hours. The m xture
was diluted with hexanes and the solid was collected. The solid was m xed
with brine Wm%%ls?t e sodi um hydroxi de solution and extracted several tines
with a mxture o et rahydrofuran and ethyl acetate. ThECKHPI " En was dri ed
over magnesium sulfate and filtered through a pad of silica gel giving 3.7
g of 4-chloro-7 10 nmet hoxy -3-quinolinecarbonitrile as a white solid: nass
spectrum (el ectrospray, me): MH 218.98-Exanple 3 15

4-[ (3- Bronmonhenyl ) am no] - 7- met hoxy - 3-dui noGnecarbonitrile A solution of
2.97 g (13.6 muol ) of 4-chloro-7-methoxy -3-quinolinecarbonitrile and 4. 67
g (27.2 mmol ) of 3-brono aniline in 76 nl of nethoxyethanol was refl uxed
under nitrogen for {2 ours. The solution was cooled and diluted wth ether.
Solid was 20 EBYiptetmtaladgnampetons polyps(FAR N Bymany a2 seprosentafisacompopided with a

lhot m xture obf ﬂitidﬁglk/enﬁﬁﬁ;[j athe &ﬁﬂ%o%whdémirb!ﬂﬁﬁéap fEtﬁux%Pg&l'l}JnﬂﬁgheTﬁ@t or gani g

ayer was separ a [ over, nesi um sul fate. Sol vent was renove

and the resi da%aﬁebi%m ‘g’gf‘ﬂ?i’f’% I’ p SR g?%??‘? E%‘fﬂﬂbﬂ?i’eﬁf’ﬁ\h‘-’ ARCrgpre. gHheset e

mi xture givi ngnithal deyelop méitipleIntbutind oIyl choriis)) Ortre PBRBI W% Mevelop in min

g 52| BECRER°Rbob BBER % A heysigd O I We AR Sl (B aPP" 2

4-Di hvdro- 7- ][ratohoiag/?zﬁ-mduce @aui&nmx?adﬁeatw ints3tinah polgy fopmblktionie thatd ahinas

suspensi on of . : of . . s .

A oS LR A A
rifluoroace ri B esc procetiyre ke euwenns trate

over a peri Odoﬁ]fgingﬂin%'Jﬁmd;gﬁh@nﬁg)%ﬁﬂg}@??rﬁédwe?d an additional two hours.

ed at reddce

Excess anhydride was renov pressure at 45C. The resi due was
stirred wil®h 500 nl of water. The solid was collected and washed with
water. The 1 3 SHR ZBbdfhd 5 ‘ : | S

di ssol ved in 1000 iy ofgbuoi %’8““5%?%?2“‘%%’?“ e%“?géﬁ%g?ﬁ??n%%h%g reat ed
with decol ori timgs Whragtvemtd libitha apdesstterhe fogalsorf 40| daps Bdsedrod egtipratedifoodat ed to a
yol e of 300asHumfiRR) 110 Gitud SP! Ehail oW CRlECH Cloritatafih 5 4 0 Of

1, 4- di hydr o- 7- met hoxy6- vi t r 0- 4- oxo- 3- qui nol i necarbonitrile
sol i d: mass sPUCTIEHTFIE aTibenimslngeytingsithar S) me/keltay 016 50 mebgfire 8t day
4- Chl or o-'13- M8t MaK}s- Gritddld ir0eac’ 1attieRMOrbile $2100BNEdnirbl @hd® ofOndyl i€

of 5.3 ¢

(21.6 Mol ) of 1,4-dj h¥dr 0- 7- met hoxy-6- ni tr 0- 4- oxo- 3qui nol I necarbonitrile
and 9 g (43. 2°9HFORoPdiBE ek eRREE SropR ets sHriSeaddad graessaddennslyp HmiGEC for 2
hours. The m ThefoBowiRigtable bnthRdliz¥d thérelifianes and the solid was col | ected.
The solid was dissolved in 700 mM ethyl acetate and washed with cold dilute
sodi um hydroxi de solution. The solution was dried over magnesi um sul fate

p—

and filtered| TfeatnenioGgbp a pad of s|Memat BBps §ISD.NG [ 9-Val@ vOTontrol
4-chl oro-7- —hRoy—6—nRt+e—3gui-nolrecarbonitrile—as-a tan-solid—|
Groupi N
Control 32.6 191
5 mg/kg/day Example 359 15,6 +6.0 p=0.01
Group I
Control 19.5 £14.1
150 mg/kg/day Example 399 26 £1.6 p <0.001

20

These data demonstrate that the compounds of this invention effectively inhibit
polyp formation in animals having mutations in their APC genes. Based on the results



Exanple 6 4_-f(3-Bronophenvl | am no]-7-nmet hoxy-6-yitro
-3-9uinol i necarbonitrile 20 A solution of 5.2 g (19.7 mmwol) of13 SEP 2004
4-chl or o- 7- met hoxy- 6-vi tro- 3-qui nol i necarbonitrile and 3.7 g (21.7 mol) of
3-bronmo aniline in 130 M of nethoxyet hanol was refluxed under nitrogen for
4 hours. The reaction mxture was poured into dilute sodi um bi carbonate
solution. S .‘ﬂ“ col l ected and washed with water and dried in air. The
25 solid was chromat ographed on silica gel eluting wthPCHISYHS m et hyl
acetate 9:1. Solvent was renoved from product fractions giving 1.2 g of

4- ( ( 3br onophenyl ) am no] - 7- net hoxy- 6-vi tro-3-qui nol i necarbonitrile as a

yel | ow solid: nass spectrum (el ectrospriay, me): MH 399.0, 402.0. 30
Exanpl e 7 6- Ami no- 4-f Y3- bronophenyl )am no] - 7- met hox~r
-3-quindlinecarbonitrile A mxture of 2.05 g (5.1 mml) of

4-[ (3- bronophenyl ) am no] - 7- met hoxy- 6-vi tro -3qui noli necarbonitrile, 1.37 g
(25.7 nmol ) of anmmonium chloride, and 0.86 g (15.4 13 SEP 2004 WO

01/ 68186 - 250btgey; ingbis/ tAndse nhamxapoledicab testl erosellure; ol waspostdsrafetlisat r ef | ux
in 26 ml wat einventich @6udeul iRfBMVr idhiiting tHEGoHration dREolBlipte. Was diluted with
ethyl acetate and the hot m xture was filtered. The organic |ayer was
separated fromth Lal: Rk ghd Qver. nes|.u ulfate. The sol vent
was removed and tﬁggr%eﬂit?gﬁagl Was ‘gﬁdrsggn%?%"g‘r‘%ﬁ%gaf‘IS}‘H‘“g‘]fﬂ?‘?“&%P%BTW@ uting 5
with mi xt ut esdesrongigted ibgndn Mive standard phermacalogitabtest Brosetiued asfdesedbddons wer e

conbi ned {0 Gk, bk @ thetf1diihd i 4-dobid n8 PIBRARRYA HEHL AL Lo EL NOXY

-3-qui nol i necarbonitrile as a yellow sof i SS spec PEm E’é’lmé’ rospray,
me): MH 369}-i¥mc37-fghgxy-EW6gl]@nj® as a representative EGFR kinase inhibitor, The

N- [ 4- [ (3- Br ongegasitiva amia@@di@nf:?aadmétiylmh&l%h:&bﬂ‘d&iﬁlo' i nyl ] -2-butynam de To a

sol ution of i[ﬁ%l @f”&?l? 14 mmol) of 2 bu&nm c acid and 2.26 g (16.5 nmol)

of isobutyl 1 eHpEriaze-phenyaming)-3rpyanesietnyausolin-gryllamids@s ami t h stirring

, was addbll JEGHR kinds3inkibHerakd deddribbll RIS BakentBIOBAR! T otmhé}ﬁd{-@&é on of the
ed to a stirred solution of 1.13 g .06 mol ) of

m xed anhydri.de .was, .5 ad g ) .

6- ami no- 4- [ ( sﬁﬁ%gﬁﬁmﬁ%ﬁmﬁw—mﬁ priskig-B-cHarorfuilyorepbendemine)r i 1e in 30 ni
tet r ahy dr of Ureysh® 7l BRqRli5oN ek Brodéh RUGmREId iRdemidBysOf vent was
renoved. The r(gSJ dugl was ,sti.rred with dilute sodi um bi carbonate sol ution.

Solid was col PEEPERRAPRDSSIRMRi t h water and ether. This was

recr yﬁt 3I I ;zed fr Gga I?rpfudﬁxamgdcﬁ%éﬂfbeloiv&&i_ula_tek Wi&e%x}ﬂﬁfﬁ;s%@%ﬁ%ﬂ@) #Hp in hot

t et r ahydrqaf ur nd. filtered t ica gel. The filtrate was

concent r aﬁed hgﬁ%'_% d’lﬂ"ﬁttllé%&&%’?%s%é%gﬁg@iw Gb \)‘g‘“’g Is78) stiginqf mice that has a

N[ 4|— I[ ( 3- br ormujtéionyih )brﬁ?tblAdbncmalxam]?dlﬁjbkiowli} ﬁ?ﬁmml\é/ﬁ M%}%gwbgbggaT ngas
a yel | ow po : - el ectrospr e): Ml -i 437 1,438, 1.

0 o) o ol ass g AR ALY Bt LS,

- 6- qui nol i nyltp deatipksolPordays ef@gd dueto suimi4 andror drftesfinabblgekade. Oie PotpYs )thadf

6- A n0- 4 [ ( SeRdyy TR RAR Bde)oAfHk R arR ittt A0k LNERALBOMg biide§ 2N9 O- 45

mL of N-net hyhnaorpholine in
20 “describes the procedure used and the results obtained in this standard pharmacological

test procedure,

Test animals were divided into two treatment groups: Group I, control and Group
I, (4-dimethylamino-but-2-enoic acid [4-(3-chloro-4-fluoro-phenylamino)-
3-cyano-7-ethoxy-quinolin-6-yl]-amide. The test co}npound administered to Group II
25  was blended with AIN-93G murine chow (Bioserve, Frenchtown, NJ) and animals
were given ad libitum access to the food, in quantities corresponding to the |
approximate daily dose of 20 mg/kg (4-dimethylamino-but-2-enoic acid
[4-(3-c}ﬂoro—4-ﬂuoro-phenylamino)~3—cyano-7-ethoxy-quinolin—6-y1]~amide. The
animals were treated for 60 days. The food was weighed once per week to determine

30 consumption, and the animals also weighed weekly. On day 61, the animals were



30 oftetrahydrofuran was added at OC, under nitrogen, wth stirring, 0.42 g
(4.7 mmol) of acryloyl chloride of a 15 mnute period. After 1 hoajrSEgt@ﬁ‘C,
the solution was diluted with 200 mMl ethyl acetate. The m xture was wasShed
with saturated sodium 13 SEP 200 WD 01/68186 PCT/ USQ /07068 - 26

bi carbonate solution and then dried over magnesi um sul fate. The sol vent was
renoved. Thevhgﬁgs%e was chromat ographed on silica gel eluted with

chl orof ormethyl acetate mixtures to give 0.5 g of the £FIV&Hpound as a
light yellow solid powder: mass spectrum (el ectrospray, me): MH
423.1,42S.1 5 Exanpl e 10 2- Cvano-3-t4-ni trophenyl anzno)acrvlic Acid Ethyl
Ester 10 4-Nitroaniline (60.0g, 0.435m20) and et hyl (et hoxynet hyl ene)
cyanoacetate (73.Sg, 0.435npl) were mixed nechanically in a flask. The

m xture was heated at 1000C for 0. Sh after it had nelted and resolidified.
A 114 g portion of the crude product was recrystallized from

di met hyl formam de to give 44.2g of yellow crystals; np 227 228. S oC. 15
Exanple il | 2uth§ng GPrishalatien, gnd\fhe eiretintoxtinal t@ctdfeonbabornach kd @0 A slurry
of 25.0g (95. Qudmehbvedl TRe GYRNHAT tRick @aslhi j ' id ethyl
ester in 1.0L_of Dowt herm A was%ﬁ(eg?sgﬁ L%?gggloiﬁggﬁgﬁ%g%éﬁf?@g‘?e@gfgh. The
cool ed react i &R S3VER! 435t Eg intestipal tracty wese thewspenes and the npmbrtfpolypas col | ect ed,
washed wi th heuns. SadsddRlan®isiAGherRfiedling holSPuk oot WSHANPE 0D a1 ned
18. 7g of bﬁowp gol id,, Aq anal ytical sanple was obtai nesctf y

recryst al | PzalPols cpnsidsied stausidlv signifieatt deJ 25 et hanol : nmass spectrum

(el ectrospray, me): MH 216. 1 3 SEP 2004 WO 01/ 68186

The following table summarizes the results that were obtained.

Treatment Group | Number of Polyps P value
Group I 195+ 14.1
Group I 26+1.6 <0.001

10

The results obtained in this standard pharmacological test procedure showed
that treatment with (4-dimethylamino-but-2-enoic acid

[4-(3-chloro-4-fluoro-phenylamino)-3-cyano-7-ethoxy-quinolin-6-yl]-amide alone
15 reduced polyp numbers 87 percent when compared to the AIN-93G control diet alone.

The compounds of this invention may formulated neat or may be combined
with one or more pharmaceutically acceptable carriers for administration. For example,
solvents, diluents and the like, and may be administered orally in such forms as tablets,

20 capsules, dispersible powders, granules, or suspensions containing, for example, from
about 0.05 to 5% of suspending agent, syrups containing, for example, from about 10
to 50% of sugar, and elixirs containing, for example, from about 20 to 50% ethanol,
and the like, or parenterally in the form of sterile injectable solution or suspension
containing from about 0.05 to 5% suspending agent in an isotonic medium. Such

25  pharmaceutical preparations may contain, for example, from about 0.05 up to about
90% of the active ingredient in combination with the carrier, more usually between
about 5% and 60% by weight.



_ 3-brono
4.00g (10.8miBi%e

-27.. Example 12 4-Chloro-6-vitro-3-ciuinolinecarbonitrile PCT/USO /07068 A
m xture of 31.3g (0.147nol) of

6-vi tro-4-oxo-1, 4-di hydro-3-quinolinecarbonitrile 5 and 160§8 §tp o9
phosphor ous oxychl ori de was reffuxed for 5.5h. The phosphorous oxychloride
was renoved in vacuo and the residue was poured over ice and neutralized

w th sodi um%&?séggnate. The product was coll ected, Wasggﬁ%{i}/%@gmter and

dried in vacuo C). There was obtai ned 33.5g of tan §id: mass
spectrum (el ectrospray, me): MH 234. 10 Exanple 13
4-[ ( 3- Bronophenyl ) am no] - 6-vi tro- 3-qui nol i necarbonitrile A m xture of 17.0g
(73.1 mmol ) of 4-chloro-6-vitro-3-quineklnecarbonitrile and 15.1¢g
(87. 7nrnol) of 3-bronpaniline in 425nL of ethanol was refluxed for 5h.
Saturated 1 S sodi um bi carbonate was added and then all volatile nmaterial
was renoved in vacuo. The residue was slurried wth hexane and the product
was col | ected and washed wi th hexane. The crude product WAs washed with
wat er and dried i Ah¢effagtyeaioensy of atieq insradient omplayed aery ¥arysigpending ot thow sol i d.
An anal 32/2 i9 czél pastauz)b eommnmghﬁm,dmbynddemy&ﬁiaisﬂratmtahw thef se@ditye bk acet at e;
nmp 258' OL. conditi ed. weyer, in general, satisfactory results are ined whe;
o e e T P B T S K e o
4- [ ( 3- br onfopHenydut 4060 mwg/ks of dninrab b@ly creight loptimnaliy giveniit divided dose twd.t28
(1 SthmAr?I ) Offosyifohed araamgm%@aiﬁea rél?a@é"fenﬁ.‘; Fgf)xg&ﬁm e}f@a&n{)agftﬁ#gﬁﬂddrﬂgdgédyé ; g(rj
LS AL ol dutat o S R ) SR Mg 00 2
SEP 2004 WO Ctiblpiigsintepa! werpmmive fromabent i te 1089 me of theyicting comngmési um
sul fate) andis mgtgemimdgmmm §§}§thg§g;%- Eig‘ifg;ih%lhﬁaamicﬂly)aeéep{aslb cHIEISS Thigect rum
(el ectrospy aYgosdBe Gbgimbh Hap B9 -adj ovide the optimal therapeutic response. For
N [4-1 (3-Brongplieny {am Bl 3 Eyano. BT aul i ST 2B, ke T
proportionally reduced as indicated by the exigencies of the therapeutic situation.
The compounds of this invention may be administered orally as well as by
intravenous, intramuscular, or subcutaneous routes. Solid carriers include starch,
15 lactose, dicalcium phosphate, microcrystalline cellulose, sucrose and kaolin, while
liquid carriers include sterile water, polyethylene glycols, non-ionic surfactants and
edible oils such as corn, peanut and sesame oils, as are appropriate to the nature of the
active ingredient and the particular form of administration desired. Adjuvants
customarily employed in the preparation of pharmaceutical compositions may be
20  advantageously included, such as flavoring agents, coloring agents, preserving agents,
and antioxidants, for example, vitamin E, ascorbic acid, BHT and BHA.
The preferred pharmaceutical compositions. from the standpoint of ease of
preparation and administration are solid compositions, particularly tablets and hard-
filled or liquid-filled capsules. Oral administration of the compounds is preferred.
25 In some cases it may be desirable to administer the compounds directly to the
- airways in the form of an aerosol.
The compounds of this invention may also be administered parenterally or
' intraperitoneally. Solutions or suspensions of these active compounds as a free base
or pharmacologically acceptable salt can. be prepared in water suitably mixed with a
30  surfactant such as hydroxy-propylcellulose. Dispersions can also be prepared in
glycerol, liquid polyethylene glycols and mixtures thereof in oils. Under ordinary
conditions of storage and use, these preparation contain a preservative to prevent the
growth of microorganisms.



| sobutyl chloroformate(0.788g, 5.75mml) and N-nethyl nor phol i ne(0.581g,

5. 75nmol ) were added to an ice cold solution of 0.485g (5. 7%8n8EP 269%
2-butynoic acid in 20nmL of tetrahydrofuran under N2. After stirring for

| Om n, a solution of 10 1.50g (4.42mo1l) of

6- am no-4-[ ( 3- bronopherryl )am no] - 3- qui nol i necarbonitrile in | O of
tetrahydrof (ftﬂ m‘? added and the m xture was stirred overni ght at 250C. A
second equi val ent of preforned m xed anhydri de was t hent 4G Es t er 6N,
the reaction was poured into saturated sodi um bi carbonate and brine. The
product was col |l ected and washed with hot ethyl acetate and ethanol and
dried in vacuo to give 15 0.638g of yelZew solid; np 283-2850C(dec).
Exanpl e 16 N-[4-[(3-Bronophenyl | am no}- 3-cyano-6-qui nolinyl] acetam de 20
Triethyl am ne (0.359g, 3.55mvp1l) and acetyl chloride (0.277ng, 3.55mmmol)
were added to an ice cold solution of 1.00g (2.96mpl) of

6- am no- 4- [ (3- brompphenyl ) ami no] - 3- qui nol i necarbonitrile in 8L of

met hyl ene chl ori defhgrrbamnsrentienl foras suitaplerfor ivieatabla verincinge stadle equestsi rri ng
overni ght at &faions wolisjersions Ahd eterilalpowteds for m/edempafuﬂedubq,rerp&%dw&‘ was

sl urri ed wthstmwecasﬂssmm@%}gg RT3 6 chohd 38 i LR ELIAN gave 25

0.543g of br own%}) 186 -
PCT/ USO1/ 07068 5%& Jo fgg)ﬂpent that easy synngablhty exists. It must be stable under the

[ 4- [ ( 3- Br ofropkandigiodsa rof nopau@actyye rend 6 stgragen odnid nynujtb be apreseivdé  againgt khel ani ne
(0.3399g, 3. SSeatitshjina@ifigladiich Yif MEro@@hﬂixﬁsC}.ﬁch(ag b anPRmg TIRE darfile b be added to

an ice cold SQL&{,.J]DPQI (?%Petjsiog ""é{'r‘ﬁ’" i f"é"%‘aﬁ‘l’?"zﬁﬁte&f"t}%’éﬁrw bfdur an under

br onophenyl ) am no
N2. After sti BWFEHp walwr« le?ﬁ‘d ilswé:poly@;hséwlgéyc%t%\tabw migRiges rt@mﬁed and
t he residue V\asivsgmbiaceu W|th wat er and coll ected. The resi due was washed

with boil iipg net h%@'th@%aﬁk{eh@%f'daneéﬁcmg dotpBinte & 3 thv@ioR @Y pePONdEr S NP
Z76- 2770C( dec;’d r%lgerE? %13 g aton tg 81e a b s S

N-[ 4- (3- Brorm“f%e DR i R RECB OB FHORGRPS S it pdistionhsery-

Tri et hyl ani neT ggqgubwnsej@ﬁtﬁd)ahgh@eaamngslcgybe vanct thd ganieOor3pdiffere®. 55mmol )
were 15 addedtnhe‘s &Nthie CednpOohds o0 |thik iiantivh, Th&@%oﬁ@m&ﬁﬁﬂ@p%s@ﬂﬁ@ﬁ%&' no-4-[(3

Brngrenr)pplgnyl ) ATnRYRY anrBHdle '}Pﬂpfb%gﬂﬂ?&@ Ui L)?mﬂpfé the cggﬁ'pognds SRl EQf ur an
15 can be used in combination with mitotic inhibitors such as taxol or vinblastine,
alkylating agents such as cisplatin or cyclophosamide, antimetabolites such as 5-
fluorouracil or hydroxyurea, DNA intercalators such as adramycin or bleomycin,
topoisomerase inhibitors such as etoposide or camptothecin, and antiestrogens such as

-
-“

tamoxifen.
20
The preparation of representative examples of the compounds of this mventxon
is described below.
Example 1
25 1.4-Dihydro-7-methoxy-4-oxo0-3-quinolinecarbonitrile

A mixture of 30.2 g (245.2 mmol) of 3-methoxy aniline and 41.5 g (245.2
mmol) of ethyl(ethoxymethylene) cyanoacetate was heated in the absence of solvent to
140°C for 30 minutes. To the resulting oil was added 1200 ml of Dowtherm. The

30  solution was refluxed with stirring under nitrogen for 22 hours. The mixture was
cooled to room temperature and solid was collected and washed with hexanes. The
solid was recrystallized from acetic acid to give 17 g of 1,4-dihydro-7-methoxy-4-oxo-
3-quinolinecarbonitrile: mass spectrum (electrospray, m/e); M+H 200.9.



After stirring overnight at 250C, volatile material was renoved and the
residue was slurried with water and col |l ected. Recrystalli zqta' %ﬁPf m

et hanol gave 0.580g of brown solid: nass spectrum (el ectrospray, ngnﬁel): M+H
393, 39S. 20 Exanmple 19

N-[ 4-[ (3- Bronophenyl ) am no] - 3- cyano- 6- qui nol i nyl ] - 2-chl or oacet am de

Tri et hyl am g, 3.55mol) and chl oroacetyl chloride (0.402g,

3. 55mml ) ZQGé\gIrlé?g?idded to an ice cold solution of 1.00§Cf S%’@Wﬁ%l) of

6- am no-4-[ (3 bronophenyl)am no] - 3-qui nol i necarborutrile in |2nL of
tetrahydrofuran under N2. After stirring overnight at 250C, volatile
materi al was renoved and the resi due wd3-slurried in water and col | ect ed.
Recrystal lization from nmethanol gave O 540g of tan solid: mass spectrum
(el ectrospray, me): MH 41S, 417. 1 3 SEP 2004 WD 01/68186 -30

PCT/ USO01/ 07068 Exanpl e 20

4-[ (3, 4- D bronophenyl ) am no] - 6-ni tro-3-qui nol i necarbonitrile A m xture of
6.20g (26. 6mmol ) of 4-chi oro-6-vitro-¥xammledol i necarbonitrile and 8.00g 5 (3
| . 9mmol ) of 3, 4- di br onpani4dCidérolTmetRals-gfindhdiaBolitinas refl uxed under N2
for 5h. Saturated sodi um bi carbonate was added and vol atile material was
renoved. The [esidue S urrjie it h hexane, collected, washed with
hexane and Waég'r‘méfﬁﬂf%g?é%m’?ﬁ@°g hé%ﬁ‘lﬂﬁ?‘&%°é¥'i4é’l"°mmP‘B’ﬁ‘é‘di%’éﬂl? extract ed
wi th boilihg aadi83 & €denmelkofphdsphbrouspintatiilaitewas hedrert 163°C dsretthduby ough
silica gel. The figlwewhs Wased Wil YOEnds andithesold S cBlfectbl, TeCHIRd a4 1 d: mass

spectrum (el eg: el 3 449, anple 21 6- Am.,no-4-[(3

4- di br onopheny, §&;§TIIMIE] gﬁ{x}es%lu%ﬂﬁtg:\éﬁh%‘g}ry gﬁ?ﬁﬁ? rsﬁ%)téonl%’% ﬁ%cf&dlf%ef 2 %&"5?909

(10. 9nmol ) of Wil p mixtateplictahymeiEan Jndrathyb postaini Thegsolien was idriscaveboni tri |l e
and 12. 4g ( 54mignesdin) suifite Sndhilfereli thyotplad gad of sdicdgdl giving 8t hgood-chds-7v ef | uxed
under N2 §©r dethdky -AhkifdlineQfokitle hs 2BRGold:Ms! §AGHI | lyed with ice
wat er, neutr li+§%%s 'Eth sodi Sm b? car%onatoe1 'ané %?ﬁrre@le%p%.“y hi s
solution was then extracted with chloroform treated with Darco,

dri ed(magnesi um sul fate) and 20 evaporated. After drying in vacuo(4000),
there was obtained 1.25g of brown solid: nmass spectrum (el ectrospray, me):
M-H 417, 419, 421. Exanple 22 N-[4-] 3

. . le .
4-di br onophenyl )ani n - 3-cyano- 6- qui Ao r? | 1-2-but vhnanm de
PJ] yh 48-}(3-Bromgnhenvl)anﬁgzo]-7—methoxy1- -quinolinecarbonitrile

A solution of 2.97 g (13.6 mmol) of 4-chloro-7-methoxy -3-quinolinecarbonitrile and
4.67 g (27.2 mmol) of 3-bromo aniline in 76 m! of methoxyethanol was refluxed under
nitrogen for 5 hours. The solution was cooled and diluted with ether. Solid was
20 collected and washed with ether. The solid was stirred with a hot mixture of ethyl
acetate and sodium bicarbonate solution. The organic layer was separated and dried
over magnesium sulfate. Solvent was removed and the residue was recrystallized from
a chloroform - ethyl acetate mixture giving 1.6 g of 4-[(3-bromophenyl)amino]-7-
methoxy -3-quinolinecarbonitrile as a white solid: mass spectrum (electrospray, m/e):
25 M+H354.1,356.1.

Example 4
1,4-Dihydro-7-methoxy-6-nitro-4-0x0-3-quinolinecarbonitrile

30 To a suspension of 10 g (49.6 mmol) of 1,4-dihydro-7-methoxy-4-oxo-3-
quinolinecarbonitrile in 160 ml of trifluroacetic anhydride was added 6 g (74.9 mmol)
of ammonium nitrate over a period of 3 hours. The mixture was stirred an additional
two hours. Excess anhydride was removed at reduced pressure at 45°C. The residue
was stirred with 500 ml of water. The solid was collected and washed with water. The



25 Isobutyl chloroformate (0.984g, 7.18mvl) and N nethyli norpholine
(0.725g, 7.18mml) were added to an ice cold solution of 0.688gS¢Ef. Aol )
of 2-butynoic acid in 25nL of tetrahydrofuran. After |10mn, a solution of
1.20g (2.87mvl) of

6am no- 4-[ (3, 4-di bronophenyl ) am no] - 3- qui nol i necarbonitrile in | 2nL of
tetrahydro &013;68 P 2004 WO 01/ 68186 PCT/ US01/07068 -3l furan was added
dropwi se. AfLer @ ring overnight at 250C, volatile rmafSFUSHOWNSE renoved
and the residue was slurried in water and filtered. The crude product was
washed with boiling Et OAC and et hanol and dried in vacuo(SOoC) to give
0.651g of brown solid: nass spectrum (€24ectrospray, nie): MH 48S. 5
Exanpl e 23

6-Nitro-4-[(3-triffuoronethvl nhenyl)am no]-3-quinolinecarbonitrile A .

m xture of 10.6g (45.7mm1) of 4-chloro-6-vitro-3-quinolinecarbonitrile and
10 8.82g (54.8mml) of 3-(trifluoronmethyl)aniline in 270 nL of ethanol was
refluxed u ndeFONZNMrSS%Wd InTHR00 mé athailivg aostic aeld pud thel solitioh ves treatell with

neutral i zed widtdolsizing chapabiali Phonxardanctlerand eHMRBRRAE6 « vollge bESIIUE Was

slurried wit h"ﬁ‘e@‘&mﬁ%ﬁ@'&'sﬁﬁ\?ﬁﬂ%%Gﬁeﬂteg‘gﬁ@ggetg%”ﬁg y%/g- er and dried in
Feorystal 1] zel HIORPET ARG ERHTHS 3 btsharsobt sggv@%nowlesmway, ™1 S

recrystallize
260-26 | 0€. B@rMﬁHZﬁﬁ-

6- Ami no-4-[(3-tritluoronethyl phenyl)am no] -3-gui nolinecarbonitrile A slurry
of 6.00g(16.8mmvol) of 6-nitro-4-[(3- rlfhugronethylphenyl)anino] 320

qgui nol i necarbonitrile and _18.9g (83. b of SnCl 2 dehydrate in 240 nL of
et hanol was refl uxed und p1o-Frmethgxy-6-pitte 3 stiecarbonitrile?50C, t he reaction
was diluted with ice water, neutralized with sodi um bi carbonate and stirred

for 2h. The pAOQMﬁthreV‘@ﬁ ﬁ’:‘(t £ 2@ 8d rdf’ﬂotl)hg? h Qrdﬂl &b étﬂo\%ﬁ%%ﬂr \%-oxo reo,

dri ed(nmagnesi um ev esi ered through
sili c¢(';1 ggl (10@”’?@"(‘%5 P’lrfl?‘l"%fﬂ %@8‘26‘?‘?@ ) of: Séb%TB‘ﬁrP&?té‘aﬂ"&‘ﬁﬂWéﬁ}le@G Pin )
vacuo(4000) t &63jC\fer Uh®g Thy mixtugawwassiilliied withhesnsped the solid(vedsesliecre pr ay,
me): M-H 329The solid WaPRiSsoR@84n 700 ml ethyl acetate and washed with cold dilute sodium
hydroxide solution. The solution was dried over magnesium sulfate and filtered
15 through a pad of silica gel giving 52 g of 4-chloro-7-methoxy-6-nitro-3-
quinolinecarbonitrile as a tan solid.

Example 6

20

A solution of 5.2 g (19.7 mmol) of 4-chloro-7-methoxy-6-nitro-3-quinolinecarbonitrile
and 3.7 g (21.7 mmol) of 3-bromo aniline in 130 ml of methoxyethanol was refluxed
under nitrogen for 4 hours. The reaction mixture was poured into dilute sodium
‘bicarbonate solution. Solid was collected and washed with water and dried in air. The

25  solid was chromatographed on silica gel eluting with chloroform-ethyl acetate 9:1.
Solvent was removed from product fractions giving 1.2 g of 4(3-
bromophenyl)amino]-7-methoxy-6-nitro-3-quinolinecarbonitrile as a yellow solid:
mass spectrum (electrospray, m/e): M+H 399.0, 402.0.

30 Example 7
6-Amino-4-[(3-bromophenyl )amino |-7-methoxy -3-quinolinecarbonitrile

A mixture of 2.05 g (5.1 mmol) of 4-[(3-bromophenyl)amino]-7-methoxy-6-nitro -3~
quinolinecarbonitrile, 1.37 g (25.7 mmol) of ammonium chloride, and 0.86 g (154



WO 01/ 68186 PCT/ US01/ 07068 -32 Exanple 25 N-f4-ft3-Trifluoronethvl phenyl)a
i 0]-3-cyano-6-quinolinyl] ~but~nam de |sobutyl chl orof or mat el 815855 2004
g,11. 4mmol) and N-net hyl norpholine (1,15 g, 5 11. 4mopl) were added to an
ice cold solution of 0.961 g (11.4mml) of 2-butynoic acid in 40nL of
tetrahydrofuran under N2. After stirring for |Omn, a solution of 1.50g
(4. 57mmol ) (3%) 1/68 . . . .

6- am no-4-[ ('3- PP uor onet hyl phenyl ) am no] - 3qui nol i necafPOFYYPERe in 1 2nL
of tetrahydrofuran was added dropw se. After stirring at 250C overnight,
volatile material was renoved and the residue was slurried in water 10 and
filtered. The crude product was washe®3 tines with small portions of hot
et hyl acetate and then dried in vacuo (450C) to give 0.831 g of yellow
solid: mass spectrum (el ectrospray, nie): MH 395, Exanple 26 15

3- Car bet hoxy- 4- hydr oxy 6 7-di met hoxyqui noline A m xture of 30.6 g of
4-am noveratrol é g of diethyl ethoxynethyl enenal onate was heated
at 100 for wdergdieons was stirrefct Fefluy ipe26; ilivestesanr 26 el methasoldeni ned was
di ssol ved i n lﬁ@l@ ﬁib roifxtuch winedilpted otithesthyl acethté el ﬂheauﬂxhim@\%ﬁk fitetadt | ON was

heat ed at T efig%rd:BMSLAN @pdelid Rod thMRkEdnd BA Sl HhAilh Lilplaexane. The
resul ting sol,f.h S |tere egi exap % § and
dried to providé ?%W?f ey %&s‘g‘ﬁ ‘%astfim%@l’]i‘ed joa) Q% Exanpl e
27 25 3-Gar bémdnwwcﬁ Ichiprofagmand iethst aretetel Buoidua|fagtéona wefexcombisedto 28. 8 g of
3- caL Ibet hgxy gﬂvemyﬁgwfﬁ-ﬁnﬂo*d[(meHQWdﬁ%d]ﬂﬁnﬁﬁﬁiy lﬁq@nmedafbgﬂﬁm@ pgors EIFJ)S
oxychl ori de an

2004 WO 01/ 6\3‘?3 ?%ggﬁ%g%:g@n(&%cgg%r éa e%é&-?ﬂ{?ﬁg %g%pgture of ice and
anmoni um hydr oxi de. The resulting grey solid was filtered, washed with

water and ether, and dried, np 147- Es@ipleBxanple 28 5
4- 1 (3- Br ofwnhenw{d. ARSI dph &y e slhdTBLARYT- Brelbin8ldR J@% &r{ﬁdﬁCi d Ethyl

Ester A m xture of 14.8 g of 3-carbethoxy-4-chloro- - oxyl qui noI i ne,

9.46 f 3br. f d f

refl ugeg f or 1%@%15”}11% §§g4ﬁﬁgﬁe@ lf"%d? gﬁ%b@%ﬁ‘%ﬁcﬁcg?“djzs%dgnbgr trﬂ?’%’lgﬁgd Wit h

di chl or onet hawéutalcphmfomellﬁ 3pind af batrabstdeofurdn et GCowith stirkiog cwasnaidedvashed wit h
water, dried;@p Otf %Sryfﬁ\laréﬁgyl g&%ﬁxofuﬁsTﬁy%l\Y@oﬁ o?%rﬁédazlnhfrdﬁggwfag om et hanol

to give awhlte S
added to a stlrred solution of 1.13 g (3.06 mmol) of 6-amino-4-[(3-

bromophenyl)amino]-7-methoxy-3-quinolinecarbonitrile in 30 ml tetrahydrofuran in

three portions over a 24 hour period. The solvent was removed. The residue was
stirred with dilute sodium bicarbonate solution. Solid was collected and washed with
water and ether. This was recrystallized from 1-butanol. The resulting solid was taken

20  up in hot tetrahydrofuran and filtered through silica gel. The filtrate was concentrated
and diluted with hexanes to give 0.71 g of N-[4-[(3-bromophenyl)amino]-3-cyano-7-
methoxy -6-quinoliny{]-2-butynamide as a yellow powder: mass spectrum
(electrospray, m/e): M+H 437.1,438.1.

25 Example 9

To a solution of 1.5 g (4.06 mmol) of 6-Amino-4-[(3-bromophenyl)amino]-7-
methoxy-3-quinolinecarbonitrile and 0.45 ml of N-methylmorpholine in 30 ml
30  oftetrahydrofuran was added at 0°C, under nitrogen, with stirring, 0.42 g (4.7 mmol)
of acryloyl chloride of a 15 minute period. After 1 hour at 0°C, the solution was
diluted with 200 ml ethyl acetate. The mixture was washed with saturated sodium



Exanpl e 29 4-f(3-Bronophenyl)am no]-6 7-di met hoxy-3-qui nol i necarboxylic
Acid is A mxture of 13 g of 4-[(3-bronmophenyl)amni no]-3-qui nojinegeprdmxylic
acid, ethyl ester, 15 m of 10 N sodi um hydroxi de, and 300 m of ethanol
was refI uxed for 2 h. After evaporation of nost ethanol, the residue was
diluted with water and acidified with sodi um di hydrogen phosphate to pH 7.
The resultlwﬂ ? solid was filtered, 20 washed with wate i and dried, np
282-285C. 1 ?ﬁ% e 30 4-[(3-Brononhenyl) amino]-6 PEE0S0107063

7-di met hoxy- 3- qui nol i necar boxam de 25 A m xture of 4.03 g of

4-[ ( 3- bronmophenyl ) am no] - 6, 7- di et hoxy- 3- qui nol i necarboxylic acid, 3.24 g
of earbonyldiim azole, and 100 mlL of dRfret hyl formam de was heated at 55 for
30 m cooled to 0OC, and saturated with ammoni a gas. After warmng to 25 the
resulting solution was stirred for 4S m heated at SO, and evaporated to
renmove di rrethylforrram' de. The residue was stirred with water, and the
resulting solid ;13 SEP 2004 WO 01168186 -34 PCT/ US01/ 07068 was filtered)
washed with viiteehonate reglutien @od theac dijeskt avdri magneshin fsnlfate. dftet sofentgame a grey

solid, mp 23%eRdR@. THeraimb Qva@éhr&natdérﬁ 2B PIRA @aremlte)damhrmiom@om-em
7-di met hoxy- 3-,

wonal. ar.po tr| astlrred
4-[ (3- br onophenyT ) an n '%gi %‘9585 tﬁo&t? 2 P'H’(Sllﬁsﬁ g?(‘%ﬁ?q’dé)°wger43 m of
pyri di ne, and“‘??sl{’i"tﬁ@@ cfd‘?sé%}'»d?/ 1825.8C was added 3.18 ml of
trifluorodacetic anhydride during 3 mn. The reaction mxture was 10 war ned
to 25 C, stirred for 60 mn, and concentrated. The residue was dissolved in
38 m of methanol. The resulti ng SEHEMQ?QVV&S treated Wth 15 mM of 5 N
NaCH at 25C. After 5 mthe sol utlon Was, aC| d|f|ed wi th carbon di oxide and
evaporated free of netdS¥ge:-3-G4 envlamigo)aeylicydgid Ethyldiste

di chl oronet hane -water. The organic Layer vvas washed W|th wat er, dried,

cetat o nSare oo s308. bsFeedusd @ﬁ@r Sprelylens. gz r%mg?t i
4-di et Noxy Phenlxg W) sy hisnidll ﬁ\magm%ng%%%vg@ el o S8 ppver atrol e,

8.49 g of eth et hoxynmet hyl enecyanoacet ate uene was
Sty

heated at 10 after Bchadrmgltedrand ressfidifiede Anbld sonaria efi thelcrude produst avasol i d, np
150- 1S5C. Ex3upis@uliddi from dimethylformamide to give 44.2g of yellow crystals; mp 227-

228.50C.

-

15

Example 11
1.4-Dihydroquinoline-6-Nitro-4-o0xo -3-carbonitrile

20 A slurry of 25.0g (95.8mmol) of 2-cyano-3-(4-nitrophenylamino)acrylic acid ethyl
ester in 1.0L of Dowtherm A was heated at 2600C under N3 for 12.5h. The cooled
reaction was poured into 1.5L of hexane. The product was collected, washed with
hexane and hot ethanol and dried in vacuo. There was obtained 18.7g of brown solid.

An analytical sample was obtained by recrystallization from dimethyiformamide/-
25  ethanol: mass spectrum (electrospray, m/e): M+H 216.



25 1 4-Di hvdro-6. 7-di met hoxy- 4- oxo- 3- qui nol i necarbonitrile A m xture of 40
g of ethyl 2-cyano-3-(3, 4-di net hoxyphenyl am no)acryl ate and 1423 SEPf2004
Dowt herm A was, refluxed for 10 h, cooled, and diluted with hexane. The
resulting solid was filtered, washed with hexane fol |l owed by

di chl oronet hane, and dried; np 30 330-350C (dec). 1 3 SEP 2004 WO

011 68186 - %%23 gxarrpl e 34 4-Chloro-6.7-di net hoxy -3-quinolinecarborutrile
PCT/ UsSQ / 07063™ stirred mixture of 20 g of PCT/US01/07068

1, 4-di hydr o- 6, 7- di net hoxy- 4- oxo- 3- qui nofinecarbonitrile and 87 mL of
phosphor ous oxychl oride was refluxed for 2 h, cooled, and evaporated free
of volatile matter. The residue was sti37r-ed at OC with

di chl oronet hane-wat er as solid sodi um carbonate was added until the aqueous
| ayer was pH 8. The organic layer was separated, washed with water, dried
and concentrated. Recrystallization from 10 di chl or orret hane gave a solid,
np 220-223C. Exanple 35 4-f(3-Fluor IEhen am no] ! -

7- di met hoxy- 3- aui nol i necarbonitrile ed2xt ure of 1 00 g of

4-chl oro- 6, 7- di met hoxy- 3- qUistMdrO8 SRR BihdintErbofdtl® O of 3fluoroaniline,
0.32 M of pyridine, and 12 nml of ethoxyethanol was stirred at refl ux
tenperature for 4 h. The m xture was cool ed and partitioned with

di chl or onet hamemadse aﬂeeegl %o Syl mftv-ﬁﬁé-bmaha-am@bﬁ-ﬁﬁﬂ@nh&a&aﬂﬁk was
washed wit eva h?ted The r;g ue was recrystallized

from et hyl acé?‘gtléo"?‘o gupb%ip TS| gxychiqride Jwag rofiux chke | nbospRoTRES: hy |

T i orsat i i s i 5
(6] nme Yy an r e.ln 0 | or ma e.da aqade

of phosphor oud® %&?{%’cﬁﬂ%ﬁhﬁa@w&&iﬁ*‘ﬁ‘?a"aiﬂsfmpﬁ%&“ﬁ?ﬂif@ﬁ@%\%%#@ﬁ@ﬂ%ﬁf 55 for 45
m cool ed to Qad ansh @i Laeh&dsavich, hTﬁk@WaQ Q%Ech«%@?% o-fl?& E&B&I PO s

basi fied at 0C by slow addition of col

di chl or onet hasReCiuy Efectigspray op/gy: M“éﬁﬁ“washed with vvater dri ed and
concentratied to an oil. 30 13 SEa;xgggpel\go 01/ 68186 - 36

A mixture of 17.0g (73.1mmol) of 4-chloro-6-nitro-3-quinolinecarbonitrile and 15.1g
(87.7mmol) of 3-bromoaniline in 425mL of ethanol was refluxed for 5h. Saturated
15 sodium bicarbonate was added and then all volatile material was removed in vacuo.

The residue was slurried with hexane and the product was collected and washed with

hexane. The crude product was washed with water and dried in vacuo(60°C). There

was obtained 22.5g of yellow solid. An analytical sample was obtained by

recrystallization from ethyl acetate; mp 258-2590C. -
20

Example 14

25 A mixture of 4.00g (10.8mmol) of 4-[(3-bromophenyl)amino]-6-nitro-3-quinoline-
carbonitrile and 12.2g (54.2mmol) of SnCly dihydrate in 160mL of ethanol was
refluxed under Nj for 1.3h. After cooling to 25°C, ice water and sodium bicarbonate

were added and the mixture was stirred for 2h. Extraction with chloroform, treatment



Exanpl e 37 1, 4- D hvdr o- 4- oxo- 3- qui nol i necarborutril e PCT/US01/ 07068 A
stirred mxture of 1.03 g of nethyl 1.3 SEP. 2004

2- (di net hyl am nonet hyl eneam no) benzoate, 5 0.54 g of sodiun1netho§ngF]L04
m of acetonitrile, and 10 ml of toluene was refluxed for 18 h. The m xture
was cool ed, treated with water, and brought to pH 3 by addition of dilute
HCl . The re%HJ kg&6solid was extracted with ethyl acetate. The extract was
washed with water, dried and evaporated. The resi due waRCTBRYY&Bal | i zed
fromethanol to give a solid, np 290-300C. 10 Exanple 38

4- (Cvcl ohexyam nol -6 7-di met hoxv- 3-aui nol i necarbonitrile A solution of
1.24g (5 mmol e) of 4-chloro-6, 7-di met R@Ry- 3- qui nol i necarbonitrile , 15 1.14
mL (0.99g; 10 nmol e) of cycl ohexylamine, and 0.4 m (0.39g) of pyridine in
10 mL of nethyl celluosolve was refluxed in an oil bath at 148C for 3
hours. The reaction was poured into 25 ml of saturated agueous sodi um

bi carbonate, apd_the resulting solid was filtered. This solid was dissol ved
in met hyl ene ViR Be[cge drvmg (megnesivm| yiiate)randesslvens Jemeral bave iz ofblrnwsol .
Hexanes were aﬁdﬁﬁ;ﬂaggsbg@uﬁ,i(glwt@%ﬁ,y g,yh?htmiigﬁol ution was 20 evaporated on
a hot plate until crystals formed. Cooling gave 1.S4 g of

4(cycl ohexyam no) - 6, 7- di net hoxy- 3- qui nol i necarbonitrile nelting at 193-195
C. mass spectrum (el ectrospray, nl egxadfiEl1312.1. 25 Exanple 39

4-[ (3-Bronmpphenyl ) anipgl =6 7-di hydroxy 3-quin arbonitrile 5.11 g of of
4-[ (3- bronophenyl) ' O et B ey i Mg ile and 30.74 g
of pyridine hydrochloride were intimately m xed and then heated under 30

nitrogen at 2 or,.an.hour c i ng.the. reactijqn s.treated with
about 100 i qz{%";?{ Sgﬁgrﬁ%‘ﬁé{%é%ﬁg%ﬁ‘mg%? %Tﬁ‘{ﬁé‘ﬁ@?’@ HPS%k& er and the
solid was fil$@&mguhl) Weresddul tochnvigescoltl ghaion df 083y (Fetshtol) ERibugadive and
washed with e o] 0] of . . . .

4-1(3- br omop hée"ﬁ‘)ié’ﬁ]in%ﬁ/t-%‘é%%‘&aﬁ%ﬁ‘ B SVNZ R SHTTRe o i 14 sofution s

spect rum (@I et§dgo@2amol)The b:andidoH-RSBrondpieny! QuihBlinecarbonitrile in

8-[ (3- Bromophen I)aninq##[l,B]-dioxolo 4,5-g]| qui noline-7-carbonitrile A

m xture of 2: Wét{f@t@gy B1ap yapgdded and the mixture was stirred overnight at 250C. A

4-[ ( 3- br omopheeysl ) Abivaed: - &, ofafds 3 § i N r Uikl 59mlL
(1.18g; 9.14 rmnle@I of broﬁ%gﬁ?§¥gﬁ§§¥gﬁgmgﬁg&%.gggf%%h(%&%zaﬁﬁgfe) of

cesi um car borf§tE°7 Hayeeysed o saturatedisadivmmbisatbonpia #ndl Bringa Ihepradust vand stirred
for 2 hours icolietedinti wastel vidh nbi &Ryl ablife wRREthARD VAW R, kd1kQe 75 N of
wat er and_extracted with four SOrl portions of nethylene chlorrde. The
combi ned het H$38aef xHowaolidempR83-285P6(dedr e washed with several portions of
water. This solution was taken to an oil in vacuo and this was dissolved in
ethyl acetate. This solution was 15 washed repeatedly with water, then with
brine. The solution was dried over ErwpleHus magnesi um sul fate, and taken
to a solid in vacuo N-p-g3-BeontbpRenvBarihbo inali :

8-[ (3bronophenyl )am no] -1, 3] - gl q ipolm] acetr-mg'gtrbonitrile, m p.
201-205 C. mass spectrum (el ectrospray, nme): MH 368.1, 370.1.

20 Triethylamine (0.359g, 3.55mmol) and acetyl chloride (0.277mg, 3.55mmol) were
added to an ice cold solution of 1.00g (2.96mmol) of 6-amino-4-[(3-bromophenyl)-
amino]-3-quinolinecarbonitrile in 8mL of methylene chloride and 6mL of tetrahydro-

furan under N2. After stirring overnight at 250C, volatile material was removed, and
the residue was slurried with water and collected. Recrystallization from ethanol gave

25  0.543g of brown solid; mp 258-261°C(dec).



20 Exanple 41
4-[(3-Ch|oropheny|)anino]-6,7-dineyhoxy-3-quinoIinecarbonitriIg Ag '?hyre
of 0.5 g of 4-chloro-6, 7-di net hoxy- 3-qui nol i necarbonitrile, O. i éﬁ%
3chloroaniline, 0.16 mL of pyridine, and 6 nil of ethoxyethanol was stirred
under 2S nitrogen, at reflux tenperature for 6 h. The m xture was cool ed
and partiti it h di chl oronet hane and aqueous sodiu I gnate. The
organic Lay‘g{rﬁf\?\g\g&vvashed with water, dried and evapora{iog@."‘g&hzwgesi due was
recrystallized fromethyl acetatehexanes to give 0.37 g of

4-[ ( 3-chl or ophenyl ) am no] - 6, 7- di met hoxy- 3qui nol i necarbonitrile as a solid,
ng 214-217C. 30 1 3 SEP 200 WD 011 6886 PCT/ USQ /07068 -38 Exanple 42

4 f(3-Trifluoronethyl phenyl am no]'-6,7-di methoxv 3 qu inolinecarbonitrile
A mxture of 1.24 g of 4-chloro; 6, 7-di met hoxy- 3-qui noli necarbonitrile, 1.61
g of 3.. 5 trifluoronethylaniline, 0.4 ml of pyridine, and 15 nil of

et hoxyet hanol was stirred, under nitrogen, at reflex tenperature for 5 h.
The m xture was cool ed and partiti da®mPKiX’"h di chl or omet hane and aqueous

sodi um bi car bonat e. NFnes X8R bl bRelingf) bitaihder » dried and
evaporated. The residue was recrystalllze rom ethyl acetate °~ hexanes to
give 1.34 g of 4-[(3-trifluoronethylphenyl)am no]-6, 7-di net hoxy- 310

qui nol i necar bamiethylamie 46.389¢5 8!558lmofy Rnd Qﬁlﬁéﬁéﬁbﬁdg&@.mg? 3%8mmol) were
4-[(3,4-Exnet89 ypheqylkanlag]-G,Y-dlnet oxy-3-qui noll necarbonitrile 15 A
m xture of 12 ea &3 a1 cief o rtld 6 sAURAR L 3002 3(Rpmmal b Srasena-4EBt e, 1.22 g
of 3, 4di met heronmphdnylenind)-33qhindlineddrbditfileGh N@mI 2o ek ahyttofifin BidePRyet hanol was

stirred, under nitrogen, at reflex tenperature for h. The m xture was
cool ed and pafer stirdngeererighh ati?0R) wiasiteematerisb wantmarrde sndsthe ordiduerwias car bonat e.

The organi C liahRa wirliSvaa Sheebiittd) THE FeSiiue \Qisivs‘a%ea%h%ﬁﬂgkgh@m add'® residue
go

was recrystallized fromethyl acetate to give 20 0.96

4- (( 3, 4- di nedhiekiypiranid Jived. AR08 brpwd poredenonp276-2JGPG(Gtd.necar bonitril e as a
solid, npg230-240C. Exanple 44 4-[(Methvlnhenyl)am no]'-6 7 di nethoxy 3
qui nol i necarbonitrile 25 A m xture of 0.86 g of

4-chl or o- 6, 7- di met hoxy- 3- qui nol i nedEmampli8ril e, 0.86 g of Nmrethyl aniline,

0.52 i of pyri di ners ARGdriogihny im0 BN MRS Rhbafih. Under
ni trogen, at reflex téemperatur or : u cool ed and
.partitioned wth dichloronethane and aqueous sodi um bi carbonate. The

organi c |ayer TyRgymantesls gt  s3QndpLar ' r resi due
was recrystalli ze}(’j fro?gjet ﬁ’yl aceatﬂgt e_ﬁg&&%g@oﬂg%gﬁﬁ?@,ﬁﬁﬁ% W
15 added to an ice cold solution of 1.00g (2.96mmol) of 6-amino-4-[(3-

bromophenyl)amino]-3-quinolinecarbonitrile in 12 mL of tetrahydrofuran under N7.

After stirring overnight at 259C, volatile material was removed and the residue was
slurried with water and collected. Recrystallization from ethanol gave 0.580g of brown
solid: mass spectrum (electrospray, m/e): M+H 393, 395.

20

Example 19

Triethylamine(0.359g, 3.55mmol) and chloroacetyl chloride (0.402g, 3.55mmol)
25 were added to an ice cold solution of 1.00g (2.96mmol) of 6-amino-4-[(3-
bromophenyl)amino}-3-quinolinecarbonitrile in 12mL of tetrahydrofuran under N2.

After stirring overnight at 259C, volatile material was removed and the residue was
slurried in water and collected. Recrystallization from methanol gave 0.540g of tan
solid: mass spectrum (electrospray, m/e): M+H 415, 417.



1 3 SEP Q004 WD 01/68186 PCT/USO /07068 39 to give 0.54 g of

4-[ (met hyl phenyl ) ami noJ- 6, 7- di net hoxy- 3- qui nol i necarbonitril e. ab3aSEFoR0H,
np 137-141C. Exanple 45 S 4-f(3-Cvanophenvl)am no]l-6

7-di met hoxY- 3-gui nol i necarbonitrile A mxture of 0.5 g of

4-chl oro-6, 7- dinethoxy 3-qui nolinecarbonitrile, 0.47 g of
3an1nobenzo§h;J leb 86 Xx 6 mL of pyridine, and 12 nml of_et hoxyet hanol was
stirred, rogen at reflux tenperature for 22 nPCHRRVERGt ure was
cool ed and partltloned wi th 10 di chl oronet hane and aqueous sodi um

bi carbonate. The organic | ayer was washed with water, dried and evapor at ed.
The residue was recrystallized from etBRYt acetate- hexanes to give 0.59.g of
4-[ ( 3- cyanophenyl ) am no] - 6, 7- di met hoxy- 3- gui nol i necarbonitrile as a solid,
np 28S-288C. 15 Exanple 46 4-f (4-Fl uorophenyl)am noj-6,

7-di met hoxy- 3-qui nol i necarbonitrile A mxture of O5 g of

4-chl oro- 6, 7- di nmet hoxy- 3- qui nol i necarbonitrile, 0.44 g of 4fluoroaniline,
0.16 m of pyridine, and 6 nil of etﬁ%%@@?ﬁ%nol was stirred, under 20

nitrogen, at reflux g Dbk hdn! -ntRE3 i IE Grbo RS cool ed and
partitioned with dichloronethane and aqueous sodium bi carbonate. The
organic layer was washed with water, dried and evaporated. The residue was
recrystal | i zedAfmixtoreeif52bg fﬁxﬂfogoitch%r&%—rﬁirosﬁqﬂn&ﬁxecarbomtnle and 8.00g

frp[ (2ng Izgo COp(ggB@xéﬁg*ggkh}nrdmoanﬂme in qg(ﬁi of e?halnc?l%lrals ?e%%:?erdbu?lgelrtl\{zl floreShas a solid,
4-[(3-Br OrTan’S%ﬂﬂ)tht)c&@&d’lﬁtl ‘biofbdnafll Rhd1RNKA IndIYOIRAL intbEerial QQJ‘feHobédeTﬁe mxture of
0.36 g of 4-] m no 7d|h dr oxy- 3- qui nol 1 ne30

3 brom)
carbonitrile, 'gﬂd‘f??’aﬁis Qé‘f'%%xaf‘%&? te‘ér}’ffs dfysthdwweﬁ@ﬁaw adddesk bonat e in

4m of 1 msassommnmawaﬁ&bsﬁeaﬂ&m&m Uﬁﬂlﬂoﬁ hg@%yﬂ?&f‘ahé%cﬁ:ﬁéf 0;0 de was
S 0 e solvent was

stirred for i, | h.vmt ea

renoved at E‘ggﬁmﬂ esf%ﬁtflgdt ﬁ‘f‘?&ﬁ?pgnﬁﬁi eﬁ‘l%dewvteﬁt%&”fﬁﬁl 80gott at e and
‘wat er. Th&0 orggamuschdt ag@rspestsm (darospray mfe). Watrea4gand dried . over nmagnesium
sul fate. Sol vent was renoved to give 0.23 g of 4-[(3-bronDphenyI)anino]-6,7

Example 21

15 A mixture of 4.90g (10.9mmol) of 4-[(3,4-dibromophenyl)amino]-6-nitro-3-
quinolinecarbonitrile and 12.4g (54.7mmol) of SnCly dihydrate in 200mL of ethanol
was refluxed under N3 for 1.5h. After cooling to 25°C, the reaction was diluted with
ice water, neutralized with sodium bicarbonate and stirred for 2h. This solution was

then extracted with chloroform, treated with Darco, dried(magnesium sulfate) and

20 evaporated. After drying in vacuo(40°C), there was obtained 1.25g of brown solid:
mass spectrum (electrospray, m/e): M+H 417, 419, 421.

Example 22
N-[4-[(3,4-dibromophenyl)amino}-3-cyano-6-guinolinyl1-2-butvnamide

25

Isobutyl chloroformate (0.984g, 7.18mmol) and N-methylmorpholine (0.725g,
7.18mmol) were added to an ice cold solution of 0.604g (7.18mmol) of 2-butynoic
acid in 25mL of tetrahydrofuran. After 10min, a solution of 1.20g (2.87mmol) of 6-
amino-4-(3,4-dibromophenyl)amino]-3-quinolinecarbonitrile in 12mL of tetrahydro-



5 di et hoxy-3-qui nolinecarbonitrile which after recrystallization from et hyl
acetate gave np= 173-1750C. Exanpl e 48
4-[(3-(hydroxynethy|)phenyl)anino]-6,7-dinethoxy-S-quinolnmpgﬁpbﬁp{trile 10
A mxture of 1.0 g of 4-chloro-6, 7-di net hoxy- 3-qui nol i necar boni t e, 0.98
g of 3am nobenzyl al cohol, 0.32 ml of pyridine, and 12 m of ethoxyethanol
was stirred (y@%§&6nitrogen, at reflex tenperature for 3 h. The m xture was
cool ed and partitioned with dichloronethane and aqueous?SUHH¥ S car bonat e.
The organic | ayer was washed 15 with water, dried and evaporated. The

resi due was washed with hot nethanol to give 1.16 g of

4-[ (3- (hydr oxymet hyl ) phenyl ) am no] - 6, 73dinet hoxy- 3- qui nol i necarbonitrile as
a solid, nmp 250-255C. Exanple 49 20 4-(3

Br ononhenoxy) - 6, 7- di met hoxy- 3- qui nol i necarbonitrile A m xture of 0.16 g of
88% KOH and 1.73 g of 3-bronophenol at 50C was treated with 0.50'g of

4-chl oro- 6, 7- di nmet hoxy- 3- qui nol i necarbonitrile. The resulting m xture was
heated to 170fSraluwisragld&D dropwise.cAfbdr estirring eferhigBodtex50a] valsdidMnbiariatQuagl - of 0. 1N

25 NaOH. The ] i,ch resulted was, filter ed with water, and

di ssol ved in %glto kéélaewﬁéﬁecﬂef@i’? it4 S“Fﬂads’go"ﬁﬁ%’i%ﬁ%mgﬁﬁ’ew e Rradpetovas N NaOH
and wat er, dr wetled Ritlb SRETRONCANE dthadl End’ GRY i $480(SEUC) b WoSo 6HG st al | i zed
from met hyl enﬁ chl %rj de- hexane to give .

4- ( 3- br onophel8%Y 52 é~,w€saﬁmm@§ﬁ9§9sawmt Me#A8Sonitrile as a white solid,
np187- 190G 30 1 3 SEP 2004 WD 01/68186 PCT/ USOL/ 07068 _41 Exanple 50
4-[ 1 4- Bronophenx! | sul fanyl]-6 7-di ngt hoxy 3~qui nolinecarbonitrile To 1.89 ¢
of 4-bronot hi ophenol at 25 under ar §&HM&23 added 0.16 g of 88% KOH. 5 The
resul ting mxture vaNitfveh{(@driforddhyfphénylldmintlauwuamlinccdBattgld W th 0.50 g of
4 chl oro-6, 7-di net hoxy- 3-qui nol i necarbonitrile, and heated at 140C for 1
hour and 160C for 15 m nutes. The m xture was cooled and stirred at OC with
40 mi of 0.1 NANaGkire PhelOregs@5t7myl)saf #-dhlemss-fitrbBejumolinewitahitle Winih wat er ,

and di ssohyeds & Q| he. sol uti o shed with 0.2 N
NaCH and ﬂh/\%t gsr'{g%d{giﬁtg@ﬂogzﬁ %@h@%’@%ﬁt@%ﬁ“&a .m #'zde "’?‘eé?%‘ff‘é‘o scﬁ%’@gul ted was
recrystal | i zemderNnioe blinyThe aencticont wastdilutgd wish ethanol, neutralized with satd sodium
4-1(3-bronop nyl 1-6, 7= di met hoxy-3-.qui nol i necarborutrile as a an
off white s orb?%?‘l;o}]rra%pg %@%&%ﬁyd. é{‘&ﬁ?ﬂdge Bliy s_[tgngd'] with hexane, collected, washed
N[ 4- [ (3- Br onmiphesale) adi viddr-23d Qvied & 00 i ;
-6-qui nQ i nyl J- 3( gf—echl or o-r2- r opena‘ﬁ}imcltloé6 ar?()j t%%gﬁplf).g'gggyﬂ_oy_v[?yd.[??,
Br omopheny| ) ZIHeiB P8 vias sertystalized diomothanglitp gize X20g Af isht wellew eglidnmpri de

15 260-261°C,

Example 24

A slurry of 6.00g(16.8mmol) of 6-nitro-4-[(3-trifluoromethylphenyl)amino]-3-

20 quinolinecarbonitrile and 18.9g (83.3mmol) of SnCly dihydrate in 240 ml. of ethanol
was refluxed under N2 for 1h. After cooling to 250C, the reaction was diluted with ice
water, neutralized with sodium bicarbonate and stirred for 2h. The product was
extracted with chloroform, treated with Darco, dried(magnesium sulfate) and
evaporated. The residue was filtered through silica gel(10% methanol in chloroform),

25  evaporated and dried in vacuo(40°C) to give 4.87g of brown solid: mass spectrum
(electrospray, m/e): M+H 329. |



20 A mixture of 3 g (28.2 mmol) of cis-3-chloro acrylic acid and 3.3 nl
(37.5 mol ) of oxalyl chloride in 30 nlL of nethylene chloride gF zgqml ng
one drop of dimethylforman de was stirred for 2.5 hours. The so
renoved to give the acid chloride as a m xture of cis and traps |sorrers. To
a solution of 0.5 g (1.5 nmol) of 6-am no-4-[(3-bronophenyl)am no]-325
qU| nollnecaﬁﬁﬁf%{slle and 0.24 g (1.8 mol) of N, N-dIISO r yl ethylamne in
tetrah %n was added at OC, under nitrogen, P88 ng, 0.21 g
( 1.7 mol ) of 3-chloro acryloyl chloride isomer m'xture over a 4 mnute
period. After 40 mn at OC, the solution was diluted with ether. The solid
was coll ected and dissolved in a m xtw3x-of tetrahydrofuran and et hyl
acetate. The m xture was washed with brine and then 30 dried over magnesi um
sul fate. The solvent was renpved. The residue was chromatographed on silica
gel eluted wth chloroformethyl acetate. Two products were obtai ned. The
| ess polar product is N[4-[(3-bronmophenyl)am no]..3-cyano-6 13 SEP 200
WO 01168186 -42 PCT/ US01/ 07068 qui ndxiample]253( E) - chl or o- 2- pr openami de: nass

spectrum (el ect rmlg_‘ﬂg?% érg 15 21, ._?_The1 ig] pol ar. . product is
N-[ 4-[ (3- bronophenyl)am no% G-LY}J nn§3 °A32 a'% dl nq__ pignamide pr openan de:
mass spectrum (el ectrospray) me): MH 425.0,427.0. 5 Exarrpl e 53

N- [ 4- [ ( 3- Br omophsiyl )cmamf&%e?»u%a@qf\ 431@‘ ﬁ;lg,{aoy f%’]"%m? Q 5}5) grppenam de

To a solution_of O. m noj - 310

qui nol i necar béhf"f“?’Plp é"eéﬁﬁiid@i tpoaR i 1@? gold @@tmf?%lf gty @nrhgl) afhi -bgynoic 6 i
t et rahydr of ur a¢id W%xﬂﬂ@ﬁ%tﬁﬁyd%ra#ﬁﬂﬁf ! M“tgxgﬁﬁlnng"\%)} Ersblﬁgon 21 g

(1.92 mmol) of 2math(y acryl oyl chloride over m nu peri o The
sol uti on was 4€P%red 467 t erpfer atﬁrmemg-\ﬁdfﬁqm@hmomathﬁphWyljamme]-MS pour ed

into water. Th@nsiRédafborigile HAbMESE f%GaP? gﬂ&{ wi alic?eg dé(?&:isgsgﬁ%‘ Tstnynv‘rfj}gs athashed

with bioling ethyl acetate and air VI ng
N-[4-[(3- bronﬁiﬂ‘bwhi)@mmpkhmmS-ranmdm@d'tmyéslduzwmlb&ied grwiepenani de

mass spectiju 7,. 409 e 54 N [ (3, 4-

Di br ormphé?ly mﬁ“&fnmﬁg]tj gl%([:){/rgér%c? g%Vlv"hso‘ﬁHhiﬁ t‘%esp"r‘”gb%’?fz lé’nszefhﬁé[eglylsol ution
of 0.75 g (1. @@tarswal thefifdried in vacuo (45°C) to give 0.831 g of yell

6-am no-4-[(3 g &I br ono T@?ﬁﬂ%%%g%m(no])?)qw nol i r%ecgr t?gnsloltl(% ﬂa%ssg%cémgl. 22 g (2.1
S mmol ) of tr et m L of tetrahydrofuran was added dropw se
0.195 g (2.15 rrrml) of acryloyl chloride. After stirring overnight at 250C,
vol atile material was renoved and t&gﬁremdue was slurried 25 in water and
solid was collected. The crude prod mple26ashed with boil i ng et hyl
acetate difed in vacuo (Sdiafhethogy-hiteod)-GDRin@thekyqbinenwe sol i d: hi gh

resol uti on mass spectrum (nme): 470.9457. 1 3 SEP 2004 WO 01/68186

PCT/ US01/ 07068 - 43
A mixture of 306 g of 4-aminoveratrole and 43.2 g of diethyl

ethoxymethylenemalonate was heated at 100 for 2 h and at 165°C for 0.75 h. The
intermediate thus obtained was dissolved in 600 m! of dipheny! ether, and the resulting

20 solution was heated at reflux temperature for 2 h, cooled, and diluted with hexane.
The resulting solid was filtered, washed with hexane followed by ether, and dried to
provide the title compound as a brown solid, mp 275-285°C.

Example 27
25 3-Carbetho;_cy—4-chloro-6,7-dimethoglguinoline

A mixture of 28.8 g of 3-carbethoxy-4-hydroxy-6,7-dimethoxyquinoline and 16.6 ml
of phosphorous oxychloride was stirred at 110°C for 30 min, cooled to 0°C, and



~mxture of 249 ng (1 mmol e) of 3-cyano-4-chl oro-6, 7-di met hox

Exanpl e 55 N

[4-[ (5-Dbrono-3-pyridiny)am no] -6, 7-di net hoxy- 3- qui nol i necar bggi L td &, A
igq%éﬁnmne,

346 nmg 5 (2 mmol es) of 3-am no-5-brono pyridine and 20 ng {about 0.1 nmol e)

of p toluenesulfonic acid nmonohydrate in S ml of 2-methoxy ethanol was

stirred andyipgf din an oil bath at 1S3C for 7 hours. On cooling

overnight to roomtenperature, the solid was filtered fd/UH&R%E with

ethanol, then with ether to give 287 ng (74.5% of

N-[4-[(5-brono-3--pyridinyl)amno] -6, 7-di nethoxy-3 10

gui nol i necarbonitrile, which nmelted at33272-275 C. mass spectrum

(el ectrospray, me) MrH=384.9, 386.8. ' Exanple 56 4-[(3 Bronophenyl)

am noj - 6. 7- bi s( met hoxynet hoxy) - 3- qui nol i necarbonitrile 15 A m xture of

0.36 g of 4-[(3-bronophenyl)am no] -6, 7-di hydr oxy- 3-qui nol i necarbonitrile,

0.30 M of 2-chloronethyl nethyl ether and 0.55 g of potassium carbonate in

4 ni of di met®’eG Bithamirwre\of iceand prmeniyre hydsoxide. The resulth@. gréyirolid wis t he

sol vent was fiéred] Mdstl with WareP shdRitRS S fried 1S 149 2600E € Was ni xed with ethyl

acetate and water and 20 the pH was 'adjusted to 8 with dilute hydrochloric

acid. The organic |ayer was washed with water and dried over nagnesium

sul fate. Solvent was renoved to gi Vxample 28

4-1 (3br omgpheqy am noJ - 6, 7- bi s(7 pt hoxymnet hoxy) - 3- qui nol i necarbonitrile

whi ch was ”pur FR-ed R PREEAT SHmethoxy-3aguinolinecatboxvligAeid Ethyl Estetss spect rum

(el ectrospray, me): MtH 356, 358. 25 Eganple 57

N- L4-[ ( 3- BronophenXl j nol.- 3- no- 6- qui nol i nv|] | - 4- hydr oacy- 2- but ynam de

| sobutyl chl g:)’cr en%tt g‘?gog2£3@°?%‘ﬁ‘§%ﬁ?ﬂ%f°'éﬂcflnﬂptm#qw%ﬁ % AE30. 190g, 30

1. %(38rrrm| L we bpmaddiéd, §.05 ath of peridine] shdSIH0UhI a}btmol?w&&@mmédlfo% Aovagh) of

4-(tert-buty P_2004 1168186. PCT/ US01/ 07068 - 44 .

di met hyl - si | g‘ﬁﬁ?%%?/)stlé 25BN ﬁ\é\%ﬁoq’a&? d PFTHU9™S ““g‘f %F@PW%?HP@HUWQW“UMH N2.

After stilPri bigarbamte30hd organid layumsvas washed edth editer,adriatl, sad Gbdckanad. Thennel

pl ugged with_ga s, @0 d . dropwise tq..a s j of 0.4g

(1. 18mml ) o¥e§lg‘-géa‘21§s%8&§f? (3 ﬁ%rﬁg% "e(’hg’l%“%r?‘ivﬂ%tf-s‘g’-dq?}? E%ﬁgf#g@ar bonitrile in

3nL of tetrahydrofuran and 1.5nl of 5 , pyridine. The m xture was stirred

at 250C for Ih. The reaction sol utign wasgpoured into ethyl acetate and

washed wi th saturated sodi um bi carbonate "and bri ne. oduct was

col l ected and purff@3 4l i Ime piunglinecHn EQ0idet hyl acetate in

hexane) to give 0.220g of

N-[ 4-[ (3-Bronophenyl ) am no}-B-c ano- 6qui nol i nyl)-4-(tert-butyl -di methyl -sil

anyl oxy) - 2- bt {8Es 9 132 & ﬁe{@-%@mgmem@ams%ﬂum@inmmxm mci38thyl (MrH~; np

oC(dec) . ester, 15 ml of 10 N sodium hydroxide

N-[4-](3-Br ogggheggﬁl %}am’ 0) - 3- c{/ano- B%iusgor?onlﬂior.fl‘;ﬁar}oﬂi-wf% éerﬂ'tuf lf_ry?l !l'di met hyl - si

| anyl oxy) - 2- BitFERAT @n(og!@?oa*}anel; shemasidite) wagiifuted sith| wedes andhacidii®inl sol uti on

(acetic aci dwitietddiby dihgdrogearphveshRe 7o pi: 7)Tne Rekufihg Whitd s&%%da'f%@lfed,at 250C.

The reacltzbon V\%s 1% ﬁoured nto ethyl acetate and washed wth saturated

sodi um bFéar BERET Wit Wefer, pad fiued ip28%r288%ct was col | ect ed, washed with et hyl

acetate, arid dried in vacuo to give 0.085g of yellow solid (90%; ESVMS m z

421.2 (Mtrli"); np 253-254 oC(dec).

.
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Example 30

4-[(3-Bromophenyl)amino}-6.7-dimethoxy-3-guinolinecarboxamide

25 A mixture of 4.03 g of 4-[l(3-bromophenyl)amino]~6,'7-dimethoxy-3—quinoline-
carboxylic acid, 3.24 g of carbonyldiimiazole, and 100 ml of dimethylformamide was
heated at 55 for 30 m, cooled to 0°C, and saturated with ammonia gas. After warming
to 25 the resulting solution was stirred for 45 m, heated at 50, and evaporated to

remove dimethylformamide. The residue was stirred with water, and the resulting solid



Exanmpl e 58 20

N-[ 4-[ (3- Bromophenyl ) am no] - 3- cyano- 6- qui nol i nyl ] - 4- nor phol i nog-@-ggpt ypam de
| sobutyl chloroformate(0.161g, 1.18mml) and N-nethyl mor phol i ne( O 150g,
1.48mv1) were added to an ice cold solution of 0.250g (1.48muol) of

4- mor phol i no2-butynoic acid in |10nm of tetrahydrofuran under N2. After
stirring fo éﬁq ] a 25 solution of 0.250g (0.74nmml) of

6- ani no- 4- [EV B8 pheny! ) ani no) - 3- qui nol i ne car boni t ri PEYHVERB of
pyridi ne was added and the m xture was stirred at OGoC for 2h. The reaction
was quenched with ice water and then poured into saturated sodium 13 SEP
2004 WO 01/68186 -45 PCT/US01/ 07068 bi3ar bonate and brine. The product was
col |l ected, washed with ethyl acetate, and dried in vacuo to give 0.096g
(27% of yellow solid; ESM5 mlz 490.1 (M+tH'); nmp 112-115 oC. 5 Exanple 59
N-[4-[ Isobutyl chloroformte(0.260g, 1.91 mol) and

N- et hyl nor phol i ne( 0. 594 5.88mvl ) were added to an ice col d sol ution of
0.370g (2. 94Hi#pfilferest washedwith weteh phchdried R @rylstalliyation fromatdorie gaeQ@greyof

t et rahydr of ugglia mpasg.afde After stirring for 30mn, a solution of O 5009
(01. 47mmol ) of 6-am no- 4-[ ( 3- br omopheny! ) ani no] - 3qui nol i necarbonitrile in

| OmL of pyridine was added and the m xture was stirred at OGoC For 2h. The
reaction was quenched with ice wat gy AmpiY fi4t hen poured into saturated sodi um
bi carbonate and brine. The product was collected mashed wi th ethyl
acetate, 15 and dr %4 Ragy aminag 6 Jedimethory-qub arbonjteilel ow sol i d; ESMS
mz 448.0 (MtH~; np 114-118 oC) Exanpl e 60

N-[4-](3- Bro phen ami no] ano ui nol i ny] met hox but ynam de ZO
, | sobutyl ?’oif%?‘ird'ﬂ%?’ ﬁgég& %ﬁ&(%brarn@phﬁpﬂMﬁ%ﬂ%wammé( 0 910g,

9. 0mmol ) wer qm&dﬁl&drbbﬁanﬁdb bae nt of ﬁnﬁiﬁé dhd 2 Af o&xcﬁﬁgﬂ\e(h@\m Waf
4- met hoxy- 2- qlsc agi . d.in 20pL of tetrahydrofuran under After
stirring for % i ogépﬁqqr?ﬁqetgfa @6@ uring”3 min. The reaction mlxture was

10  warmed to 25 °C stitred for 60 min, and concentrated. The residue was dissolved in 38
ml of methanol. The resulting solution was treated with 15 ml of 5 N NaOH at 25°C.
After 5 m the solution was acidified with carbon dioxide and evaporated free of

methanol. The residue was partitioned with dichloromethane -water, The organic layer
was washed with water, dried, and evaporated to give a white solid. Recrystallization
15 from ethyl acetate-hexane gave mp 224-228°C.

Example 32

Ethyl 2-cyano-3 3.4-dimethoxyphenylamino)acrylate

20 A mixture of 766 g of 4-aminoveratrole, 849 g of ethyl
ethoxymethylenecyanoacetate, and 20 ml of toluene was heated at 100°C for 90 min.
The toluene was evaporated to give a solid, mp 150-155°C.

Example 33
25 1.4-Dihydro-6,7-dimethoxy-4-0x0-3 -quinolinecarbonitrile

A mixture of 40 g of ethyl 2-cyano-3-(3,4- ~-dimethoxyphenylamino)acrylate and 1.2 L
of Dowtherm® A was refluxed for 10 h, cooled, and diluted with hexane. The resulting

solid was filtered, washed with hexane followed by dichloromethane, and dried; mp
30 330-350°C (dec).



(01.47mmol ) of 6-am no-4-[(3-bronophenyl)am no]-3-qui nolinecarbonitrile in
1 OnL 25 of pyridine was added and the m xture was stirred at OoC3fgup Z4
The reaction was quenched with ice water, and then poured into saturated
sodi um bi carbonate and brine. The product was coll ected, washed wi th ethyl
acetate, and dried in vacuo to give 0.200g (35% of yellow solid; ESMS niz
435.1 (MtH); 198-202 oC(dec). 18 SEF 200 WO 01168186 PCT/ US01/ 07068
- 46 Exanpl e VESTBMSI“ PCT/US01/07068
4- ( 3- Bronophenyl met hyl am no) - 6, 7- di et hoxy- 3-qui nol i necarbonitrile A stirred
m xture of 4-chloro-6, 7-di et hoxy- 3-qui nol i necarbonitrile (0.69 g, 2.5
nmml ), 5 3-bronobenzyl am ne (0.78 g, &% mol ), diisopropylethyl amne (LOS
m, 6.0 mol), and 7.5 m of ethoxyethanol was refluxed for 4 h, cool ed,
and stirred with a m xture of hexane and water containing 0.4 g of
pot assi um carbonate for 3 h. The resulting solid was filtered, washed with
wat er, and dried. Recrystallization from acetone- hexane gave 0.73 g of off
white solid, np 156-159C. 10 Exanpl¥Exagiple 34
4- ( 3- Phenyl met hyl am no) - f.ChlofH-8 1 atHions S nitrile In the manner
of Exanple 61 reaction of 4-c urnolinecarbonitrile 15
wi th benzylam ne gave the title conpound as an off white solid, np
150- 153C. Exanple 63 20 In the manner of Exanple 61 reaction of
4-chl oro-§, 7- di et hoxy- 3- gui nol i necarbonitrile w th 3,4-di met hoxybenzyl am ne
gave the tit &St g °h 20 § of 3A-dihyrorh, 7-gimethoxy- orenes-quinclingshborguile
4- (3, 4- Di chl and8T mpbRstiskphbiday baghiele-vis Teibied BP% ¥ dscibdi Bl dvapReALoONI tril e
25 In the nar}r??gg OJI%nga qulgl reactloneé)f o~ ot 4
4-chl or o- 6, 77 of Yo VP Hater ThS rysidue Wbt At 9°C Witk dichipromethanermatenitenzy | ani ne
gave the tit Iseidsodipouatiorat vastadded aatil it aqigdus Byker WaSEH 8. The organic layer

was separated, washed with water, dried and concentrated. Recrystallization from

10 dichloromethane gave a solid, mp 220-223°C.

Example 35

-Fluorophenyl)amino1-6,7-dimetho:

15 A mixture of 1.00 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.89 g of 3-
fluoroaniline, 0.32 ml of pyridine, and 12 ml of ethoxyethanol was stirred at reflux
temperature for 4 h. The mixture was cooled and partitioned with dichloromethane
and aqueous sodium bicarbonate. The organic layer was washed with water, dried and

evaporated. The residue was recrystallized from ethyl acetate to give a solid, mp 226~
20 230°C.

Example 36

Methyl 2-(dimethylaminomethyleneamino)benzoate

25 To astirred solution of 7.56 g of methy! anthranilate in 50 ml of dimethylformamide at
0°C was added 5.6 ml of phosphorous oxychloride during 15 m. The mixture was
heated at 55 for 45 m, cooled to 0, and diluted with dichloromethane. The mixture was

- basified at 0°C by slow addition of cold 1N NaOH to pH 9. The dichloromethane layer

was separated, washed with water, dried and concentrated to an oil.
30



9 3 SEP 2004 wo 01/68186 PCT/US01/ 07068 -47 Exanple 65

4- Met hoxv- but - 2-enoi ¢ acid 13 SEP 2004

j 4- ( 3- br ono- phenyl am no) - 3- cyano- qui nol i n-6-yl]-am de To a solution oP 1.0
g (2.95 mmol) of of 6-am no-4-[(3-bronophenyl)am no]-35

qui nol i necarbonitrile and 0.57 g (4.42 mml) of diisopropylethyl am ne at
OC with StiR@&&% Qgs added 0.43 g (3.24 mmol ) of 4-nethoxycrotonyl
chloride. Af 1% hr at 0C, the mixture was poured i nPEIHSOEELEH at ed

sol ution of sodium bi carbonate and then extracted with ethyl acetate. The
organi c solution was dried over nagnesi um sul fate and the sovent was
renoved. The residue was recrystallize®gsf-rom 1-butanol giving 1.3 10 g of
4- Met hoxy- but - 2-enoi ¢ acid [4-.(3-brono-phenyl am no) - 3- cyano-
quinolin-6-yl]amde as a yellow solid: mass spectrum (el ectrospray, me,):
M-H 436. 4, 438.9. Exanple 66 4-(3-Chl oro-propoxyLS-net hoxy benzoic acid
nmet hyl ester 15 A m xture of 102.4 g (411.7 mol) of 3-chl oropropyl

p-tol uene sulfonate, 75 g (411.7 mdixemple 3¥- hydr oxy- S- net hoxy - benzoic acid

met hyl ester, 75.7 g (547.5; Rl b O of assi.um carbonate, and 1.66 g (4.1
rnmol ) of nmethyl-tricapryl %nnvaﬁ#?%%iu?ﬁ&%m?ﬁggygﬁhﬂ of acetone was
stirred rapidly at reflux for 18 hr. The m xture was filtered and 20 the
sol vent was ramayRd ik 14 onpound, after
recrystal lization from a g%%g?5?g?#ﬁﬁ@i%h%kﬁwﬁFﬁ§3¢ﬂ¥§ﬁﬁﬁm@»§¥°M@
~2- C4- ( 2- cAl oP 4 rhepdiyn metbgxide: heédapl afaretanitulesanid d0 mbbfrglueresize refldgedBy USI Ng
an i dentical FRYBRITRLARRYRS Lol - Vi X¥aenzeic acid

s édo &f ﬁ%ﬁte% pv@%ﬁ%fa?@f ind Bfﬁ%@g%% %{% 3%5} ?&d‘;tw&

met hyl ester, g% %%g of 2-chl oroe uehe su of
pot assi um car B hiteoHClL, The fesyitipg galid Waggrapted fwithrethyl hcetatel Fheexnpdactawasoni um

chloride was eami@witeaten dddd eﬁldQv%%raﬁéé?’{ﬂé%r%%&g%%&%%e@?@% dRES LN ose

(el ectrospray, me,). Mt 45.0 3
.8 Exanpl e B@ggﬁg%wbawgbﬁﬁaﬁs&..fir)-5-nethox~2-vitro-benzoic acid met hyl
ester 10 '

Example 38

4-(Cyclohexyamino)-6.7-dimethoxy-3-quinolinecarbonitrile

A solution of 1.24g (5 mmole) of 4-~chloro-6,7-dimethoxy-3-quinolinecarbonitrile ,

15 1.14 ml (0.99g;10 mmole) of cyclohexylamine, and 0.4 ml (0.39g) of pyridine in 10 ml
of methyl celluosolve was refluxed in an oil bath at 148°C for 3 hours. The reaction
was poured into 25 ml of saturated aqueous sodium bicarbonate, and the resulting
solid was filtered. This solid was dissolved in methylene chloride, and the solution was
passed through Magnesol. Hexanes were added to the filirate, and this solution was

20  evaporated on a hot plate until crystals formed. Cooling gave 1.54 g of 4-
(cyclohexyamino)-6,7-dimethoxy-3-quinolinecarbonitrile melting at 193-195 °C: mass
spectrum (electrospray, m/e); M+H 312.1.

25 Example 39

~-Bromophenyl)aminol-6.7-dihvdro

5.11 g of of 4-[(3-bromophenyl)amino]-6,7-dimethoxy-3-quinolinecarbonitrile and
30.74 g of pyridine hydrochloride were intimately mixed and then heated under
30 nitrogen at 207 °C for an hour. On cooling the reaction was treated with about 100 ml



To a solution of 100 g (386.5 nmol) 4-(3-chl oro-propoxy)-5-nmethoxy -benzoic
acid 5 methyl ester in 300 m acetic acid was added dropwi se 13@ &EP 280470%
nitric acid. The m xture was heated to 50C for 1 hr and then poured into
ice water. The m xture was extracted with chloroform The organic solution
was washed wth dilute sodi um hydroxide and then dried over magnesium

sul fate. Thewé%«?é t was renoved. Ether was added an the m xture was
stirred until solid was deposited. The sofid was 10 col PEW@‘H’OWfiItrati on
giving 98 g of 4-(3-Chl oro-propoxy)-5-nmethoxy-2-vitro-benzoic acid nethyl
ester as white crystals : mass spectrum (el ectrospray, me,): MH 303.8;
2MrNH~ 623. 9. Exanple 69 15 4-f2-Chl ore7t hoxg) - 5- net hoxy- 2-vi tro-benzoic
acid nethyl ester By using an identical method as above 85 g of

4- (2- Chl or o- et hoxy) - 5- net hoxy benzoic acid nethyl ester was nitrated to
give 72 g of the title conpound: mass spectrum (el ectrospray, nie,):

2M-NFi 4 595. 89 20 Exanple 70 2- Am no-4-( 3-chl or o- propox”

yl - 5- met hoxy - 19Evgtet and shs salidrwasiteredsThis solid wax digested ofith Hiettyl ¢eRBIvE amd1Dl )  Of
4-(3-chlora-p D2 0X¥= Z-douL I @-Lenz Al i. d thyl, ester and
55.2 g (988. 8%%%?&2# eaﬂ?loﬂ) %)gg %fggc%é)gi Jgg?ﬁ/&lm?{) i@erﬁ?fl%gmé’g'g’?'e@ﬁ’ﬂ?W' " a mixture
cont ai ni ng 60 4inefinagerhenitrilenmast wedtue (cl8B®sprhy, wee)SVirH A6 35800 nl net hanol for
5.5 hr. The m xture was concentrated and m xed with ethyl acetate. The
organi ¢ sol ution was washed with water and saturated sodi um bi carbonat e.
The sol ution was dried over magnesi Jimagplefddt e and filtered through a short
col um of silica gej;-BliRopRehyBRLMANT 3NESxISUBYARNG-T-Bsudnggkdue nixed with
300 m of ether-hexane 2: 1. ter 36 - 49

PCT/ USOL/ 07068 standing 73.9 g of the title conpound was obtai ned as a pink

solid : mass dpmidireof (217gCl60IsRMBIE) ofT4e)3-brdMopkehytfdminbi-6 9-dityHichld3- 8
Exanple 71 5 -.Arp no-4-.{ - oro- et hoxx) - S: } oxy~benzol ¢ aci d net hyl
ester A mxtu lém%lfﬂecé-@_o e,?) gﬁﬁll%gog)m olesnca) romochloromethane and 2.98g
?- (2-cht orlle; e(hbsbayumble)ref é‘esinmhcﬁfbﬁﬁﬂw }h—imexﬂlzéﬂ' N,dmmtﬂyﬁrhuhﬁdes&a%e@m 52.6 g
941.8 Mo Is mechani.ca Jrred at reflux in a_mxture
cont ai ni ng 62%d %&gﬁom\%\%?lﬁ%sgmno% o] ,gég%bnih‘“\/\riﬁ?"g?‘} wagRpured 540 73 mhek hanol 10
for 15 hr. Thwater xiduextravted with foeniomhpedionner wmttkyehe WhioHde thy |comkigddat . The
organi ¢ sol utj iLth water d saturat ed_.sodi bi car bonat e.
The sol ution \i}\llg@y%}?iscggﬁ g@%‘?”#%&’ﬁ'@ﬂ aﬂ?ﬁdé’aﬁ[ﬁfsﬁ‘feéatl ) °‘fsi‘ﬂfP"§Ye’ég‘I}T‘]{sﬁ?lB'L‘f§h a short
col um of si | westakpalto afbibinsgbust dnd thivwass diwolealnin ethyledetite. THXGoltiorawss di | ut ed
with 250 qf hgtyl . ndi .7 g.of the title conmpound was
obtained as a ss()lgr??c/?g&l ?ercrl%/?g‘ {hg‘%aet?:rt ?‘%‘ﬁw‘”@é‘r’]‘?‘éﬁé‘c%s?@%%‘ﬁ%fﬁnﬂ yer f&m-’ﬂ?r? . 8.
_ magnesium sulfate, and taken to a solid i vacuo to give 0.95 g of 8-[(3-
bromophenyl)amino]-[1,3]-dioxolo[4,5-g]quinoline-7-carbonitrile, m.p. 201-205 °C:
mass spectrum (electrospray, m/e): M+H 368.1, 370.1.

20 Example 41

A mixture of 0.5 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.51 g of 3-
chloroaniline, 0.16 ml of pyridine, and 6 ml of ethoxyethanol was stirred under

25 nitrogen, at reflux temperature for 6 h. The mixture was cooled and partitioned with
dichloromethane and aqueous sodium bicarbonate. The organic layer was washed with
water, dried and evaporated. The residue was recrystallized from ethyl acetate-
hexanes to give 037 g of 4-[(3-chlorophenyl)amino]-6,7-dimethoxy-3-
quinolinecarbonitrile as a solid, mp 214-217°C.

30



Exanmpl e 72 7-(2-Chl or o- et hoxy) - 4- hydr oxy- 6- met hoxy- qui nol i ne- 3-
20 A m xture of 25 g {96.3 mmol ) of 1
2- am no- 4- ( 2- chl or o- et hoxy) - 5- met hoxy- benzoic acid nethyl ester and 17.2 ¢
{144. 4 mmol ) of dimethyformam de di met hyacetal was heated to reflux for I.S
hr. Excess reagents were renoved at reduced pressure |leaving 30.3 g of a
resi due whi ohowia@igdi ssol ved in 350 ml of tetrahydrofurag T/kjﬁn%o&epar ate
flask, to a stirred solution of 80.9 m of 2.5M n-butyl FI I'um’i n hexane
in 25 300 nml of tetrahydrofuran at -78C was added dropwi se 8.3 g (202.1
mol ) of acetonitrile over 40 mn. After 30 mn, the above sol ution of

am di ne was added dropw se over 45 mn.g§.-78C. After 1 hr, 27.5 nl of
acetic acid was added and the m xture was allowto warmto room
tenperature. The sol vent was renoved and water was added. Solid was
collected by filtration and washed wth water and ether. After 1 3 SEP
2004 WO 01168186 -50 PCT/US01/ 07068 drying in vacum, 18.5 g of the title
conpound was obtained as a tan powdeExanigles2 spectrum (el ectrospray, me)
M-H 278. 8. Exanpl g 43 . . .

7- ( 3- Chl or o- pr opoXy NYQr OXy= ¢ 3 I v S ear DS | e By using
t he above nethod, starting with 6.01 g of the corresponding amdine, 1.58 g

of acetonitrilpemiandof . zhut vl i thium sol.utign, 3.7 g of the
title conpound was obt g?ﬁgd;pgs&dgr{gfﬁlﬂ%%\k‘%?&'?'%é%"?ﬂ’é’&?‘aﬁrﬂr%& 8&? ospray,
me) MrH 292. giflupramathybnibesg 0 Ekaﬁpjr@inBAand_ 15 ml of ethoxyethanol was stirred,

r7n_- 5( ?;J r02| 8][ 05?%@9%%3%&%}8&@&%&@ 861D 03 \-wg’s-c%o eQ o Iga}’titljoged:w A

7- ( 3- chl or o- prépdicyipromethang end paonssotivsybipaibomits. The Graaria layenivhs wiskedand 28 nd

of phosphor ousvitRXedn] dHel GRd ¥ oxﬁﬁa.lﬂfég&icfug%va}r Qgtraﬂi\zlat o%?gtg}ﬁgagﬁq gt was

renoved at reduced pressure. The residue was m “dilute
sodi um hydr oxi E@“eéng’ &Ry l-34cet oft d-[CrinBuorpmetiylphenydamion}-6, dimethowy-3-h a

conbi nati an otuisdlinydarbasieiledss sfd nfpelbb.abiegr of uran. The conbi ned extracts
were washed 20 with a saturated solution of sodium bicarbonate, dried over
magnesi um sul fate, and filter through a short colum of silica gel.

Sol vents were removed giving 3.2 g dgdxafpR4Bi t1 e conpound as a pink solid
that is used with additlonal purification, Ezanple 75 25
7- ( 3- Chl or o- et hoxyr=2% ¢ Q-84 1CHBS umplineeationitile e A sol uti on
of 8 g (28.7 muol) of

7-(3-chl orng-e - 4- hydr axy- 6- oXYy-qui nol i ne3-carbonitrile and 18.2 ¢
(143.5 m*n%? ) %ngﬁéﬁﬁ ‘?fl“%ﬁ|°g?i@@ﬂ%sgw‘eﬁf%?ﬂH’E?Wa&wﬂ%|lé’|2i31@f %%nt ai ni ng
0.26 g of di néimkthbiyenifiwerDde mia pidine) #d 1atmlfoE bihbryethatol FaPstided, uhBg 30
et RS O e b RS R T Skl e 680h S i Boed ™
dichloromethane and aqueous sodium bicarbonate. The organic layer was washed with

%arboni trile
SEP 2004

% N a
U™ U O O

water, dried and evaporated. The residue was recrystallized from ethyl acetate to give
20 096 gof 4-[(3,4-dimethoxyphenyl)amino]-6,7-dimethoxy-3-quinolinecarbonitrile as a
solid, mp 230-240°C.

Example 44
4-[(Methylphenyl)amino]-6,7-dimethoxy-3-quinolinecarbonitrile
25 ,
A mixture of 0.86 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.86 g of N-
methylaniline, 0.32 ml of pyridine, and 12 ml of ethoxyethanol was stirred, under
nitrogen, at reflux temperature for 24 h. The mixture was cooled and partitioned with
dichloromethane and aqueous sodium bicarbonate. The organic layer was washed with

30  water, dried and evaporated, The residue was recrystailized from ethyl acetate-hexanes



13 SEP 20p4 WO 01/68186 PCT/ US01/070b8 -51 extracted several tinme with
ethyl acetate and tetrahydrafuran. The conbi ned extracts were dr 3 SEPOR0BK
magnesi um sul fate and the solution was passed through a short silica gel
colum. The solvents were renoved giving 6.0 g of the title conpound as an
off white solid that is used without additional purification. S Exanple 76
4- (4- Chl or o-we bt1/d8a¥0- phenyl am no) - 7- ( 3- chl or o- pr opoxy) -

met hoxy- qui noline..3-carbonitrile 10 A m xture of 3.1 g?T/U%Mmmsl) of
7-(3-Ch|oro-propoxy)-4-ch|oro-6-nethoxyquinoline-3-carbon|trlle 1.6 g
(10.96 mmol ) of 4-chloro-2-fluoro-anilipe, and 1.2 g (10 mol ) of pyridine
hydrochloride in 31 ml of 2-ethoxyethanol” was stirred at reflux for 1.5 hr.
The m xture was poured into saturated sodi um bi carbonate sol uti on and
extracted with ethyl acetate. The organic solution was dried and sol vent
was renoved. 15 The residue was purified on a silica gel colum el uting

wi th chlorofo ound as an
of f white sol :ng% 0s g@fﬁ_ﬁ[@ﬁ&l?jhg?yﬂ e ec thg’ﬁ'r aflumqaﬂ‘%c)a'%mm{\?"f@ 7.
7-(2-Chl oro-et hoxy) -4- (3 hydr oxy- 4- et h- met hyl - phenyl am no) - 6- met hoxy- qui n
oline-3-carbonitrile By using the above nethod, starting wwth 3 g of
7- (2-chl or o- et hoxy) - 4- chl or o- 6r net the}mqlwlﬁol i ne-3-carbonitrile, 1.37 g of
3- hydr oxy- 4- net hy! - agici.o i) QR RS OF T de T 31
of 2-ethoxyethanol, 2.6 g of the tiilTe conpoun ‘ﬁed as a
crystalline solid: nmass spectrum (el ectrospray, n1e) M+H 383. 9. 13 SEP
2004 WD 01/ 68W6m@]d Bf 18R orn 027 Bnaiipilyes Jl&xolmecarb itrile, 0.47 g of 3-
4- (4-Chl oro-2-1l or o- nl henyl am no) - 7-(- %Toro- propoxy)
freenniget iﬁg'ﬁhf

- 6- met hoxy- quifBPIeAE: idines ang, qutmﬁetha%wes ssteomderst ar t i ng
with 3 g of 7m(r3ganhitoéﬂnxpémmwdre forab Ihorrle R W0 o slkl 44 é,hfaﬁox?ed pooni tril e,
ro-2ffuoro-5 roxy-ani line, and

2.35 g of ; he car bonat e of
1.1 g of pyrl °r° eta?n(?c?ﬂgﬁcp’ieﬁ‘@ SP‘H“’BB“’ ongte. 'ﬂquéagyﬁxaw@waslledm@ of the

title conpou nWa‘um slneﬂcnnd evepdrated. Fhe@esiine ahd reciPstfidded Hom BRGIScSRERbiaHE

(el ectrosprayy, Ji9)sddds 44[%350yahop%enyl)ammo] 6,7-dimethoxy-3-quinolinecarbonitrile
as a solid, mp 285-288°C.,

15 _ Example 46

A mixture of 0.5 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.44 g of 4-
fluoroaniline, 0.16 ml of pyridine, and 6 ml of ethoxyethanol was stirred, under
20  nitrogen, at reflux temperature for 4 h. The mixture was cooled and partitioned with
dichloromethane and aqueous sodium bicarbonate. The organic layer was washed with
water, dried and evaporated. The residue was recrystallized from ethyl acetate to give
0.59 g of 4-[(4-ﬂuorophenyl)amino]-6,7-dimethoxy-3-quinolinecarborﬁtrﬂe
as a solid, mp 282-285°C.,
25

Example 47

A mixture of 036 g of 4-[(3-bromophenyl)amino]-6,7-dihydroxy-3-quinoline-
30  carbonitrile, 0.32 ml of ethyl iodide and 0.55 g of potassium carbonate in 4 m! of



10 Exanpl e 79 4-(4-Chloro-2-fluoro-5-hydroxy~phenyl am no)-7-(2-chloro

et hoxy -6-net hoxv-qui noline-3-carbonitrile 15 By using the abovel 8egerogins
starting with 3 g of

7- (2-chl or o- et hoxy) - 4- chl or o- 6net hoxy- qui nol i ne-3-carbonitrile, 2.46 g of

t he met hyl carbonate of 4-chloro-2fl uoro-5-hydroxy- aniline and 1.18 g of
pyridi ne hydweghisess de in 31 nil of 2et hoxyet hanol, ?ﬁm&%%%ﬁ'tle
conpound was obtained as a tan solid: nass spectrun1(e|ec rospray, nie) MH
421.9a 20 Exanple 80 4-(4-Chldro-2-fluoro-phenyl am no)-7-(-3-di net hyl am no
pr opoxy) -6-nethoxv-quinoIine-3-carbonitriIe 25 A mixture of 1 g (2.38mp1)
of

4- (4- Chl oro- 2-fl uor o- phenyl am no) - 7- (3 chloropropoxy) 6- met hoxy- qui nol i ne- 3
-carbonitrile and 0.07 g of sodiumiodide in 17.85 ml of 2M di net hyl am ne
in tetrahydrofuran was placed in a sealed tube and heated to 125C for 3.5
hr. The sol vent was renoved and the residue was m xed with warm et hyl

acetate and S@h&hﬁ&ﬁdm&@%#ﬁﬂxﬁﬁ@&r bqa@fm ﬁPBMB&tH%thTﬁlﬁur@%@é Gt fgyer was 30

separated and. dried over nesi um sul f at e. 'vent was renoved and et her
was 13 SEP % S‘Zf %femveé @du%@pwuﬁmm%wamghwbn@y@pm. ng, the

crystal s wer eandepsei 186l ofdatic N&eP vl wised withOwdtbr 4R &Rmb‘rnﬁlxa%r%mﬁn‘m' te

solid: mass spgctr el ectrospr,ay,
4- (4-Chl or o- ?[3‘&? ﬁog‘g] ‘%hé?Yi’éfle’aP?feﬁo?%y%gtzﬁo&wfﬁ‘@ﬁfﬂ“}?ﬂ’éﬁnﬂm% -Ipr opoxy) ~
qU| nol i ne-38- Ccﬁdftlmmw%quﬁdoﬁneearﬁbrﬁtiﬂérvﬁu&faﬁ%r EecfystalBRATHP AbmQkhyl acetate gave

4- (4-Chl oro- 2 fI lf?ii??éq%{lgnyl am no) - 7- ( 3- chl or opr opoxy) - 6- net hoxy- qui nol i ne-3
-carborutril €® 5.7 mmol) of norpholine, and 10 0.07 g of sodium

iodide in 20 m ethylene glycol dinethyl ether refluxed for 7 hr. The

sol vent was renoved and the residue_was ed with warm et hyl acetate and
saturated sodi um bi car bonate soI utlgﬁ‘ pfﬁ@z(organl c layer was separated and
dri ed over magneddiddnyindiyaicth 0 3 inedatdeskitrdlexane was
added. Ong, standi ng, t he crystals wer e dep05|ted giving 1.1 g of the title
compound as a off white solid: 15 mass spectrum (el ectrospray, nme) M-H
470. 9. Exarrputgng:gure of 1.0 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.98 g of 3-

7- (2- Di met hyl t ( am. no t hoxy- qui n
ol i ne- 3-car boa?lﬁo?igﬂzgl %8%%\]} %%2tnﬁrgg%g§&?ig ik gf %@ Ok%%%%waml W Sg”qle

7- (2-chl oro- é&“%)&%ﬁ}‘lgﬂn,@BmﬁW@RVammrfmhlleplhemstwramamggol@ _amé pivtitionedui nol i ne- 3
-carbonitril Qwﬂa"tﬁ'cthr&ZéhaQeQrf ﬁﬁ%&%diuﬂi%%?ooh 8%] g% v%w%%t hyl am ne

in tetrah%’drofuran was pl ace sea for 14
hr. The sbl vefith W, ﬁ’ftﬁf’fﬂwéavaawated Hhe resisiuel as medrrw»ﬂebbt\memnwlao givet hyl 25

acetate and sateug af act(zi@,siaﬂdﬁpn{&h&%ﬂ%&@@b Mk I\%amglerMO% Igyer was
separated and dried oyer magnesium sulfate.” Sol ver’ﬂ’ s renoved and the
resi due was 2s @ solid, mp 250-255°

Example 49

20

A mixture of 0.16 g of 88% KOH and 1.73 g of 3-bromophenol at 50°C was treated
with 0.50 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile. The resulting mixture
was heated to 170°C during 30 min, cooled, and treated at 0°C with 40 ml of 0.1IN

25 NaOH. The solid which resulted was filtered, washed with water, and dissolved in
methylene chloride. The solution was washed with 0.5 N NaOH and water, dried, and
concentrated. The resulting solid was recrystallized from methylene chloride-hexane to
‘give 4-(3-bromophenoxy)-6,7-dimethoxy-3-quinolinecarbonitrile as a white solid,
mp187-190°C.

30



chromat ographed on silica gel eluting with ethyl

acet ate-net hanol -triethylamne 70:30:2.5 giving 0.89 g of h e title
conpound as a light yellow solid: nass spectrum (el ectrosp §E%ﬁ@¥ M+H
393.0; (Mr2V''2196.9. 30 13 SEP 2004 WO 01/68186 -54 PCT/USQ /07068
Exanpl e 83

4- ( 3- Hydr oxwodng@akhy! - phenl yani no) - 6- met hoxy- 7- { 2- nor phedtiniefloryds- €t hoxy) - qu
i noline-3-carbonitrile S A mxture of I g (2.38nmmol) of
7-(2-ch|oro-ethoxy) 4- ( 3- hydr oxy- 4- net hyl phenyl am no) - 6- met hoxy- qui no3i ne- 3
-carbonitrile, 4 g (39 mol) of norpholine, and 0.08 g of sodium’ odide
in22nm ethylene glycol dinethyl ether refluxed for 34 hr. The sol vent was
renoved and the residue was m xed with warm ethyl acetate and saturated
sodi um bi carbonat e sol uti on. The organic | ayer was separated and dried over
x0 magnesi um sul fate. Sol vent was renoved and the residue was

chromat ographed on silica gel e'“t'ﬂng@EQ et hyl

acet at e- nethanol-trlethylanlne 70: 3 % g|V|ng 1. CS of the title
conpound as a | i ght4-BtBrempopbenviwifanyll< : ] pesarbonitnife

5.0; (M2H)+z 218. 0, 1S Exanple 84

4- (4-Chl oro-2-fl uor o-S- hydr ox~phenvl am nol - ~3-di net h, ~rl am no pr opoxy
- 6- met hoxy- qui h o8P gef é—*ts%m%ﬁﬁmeml|ab2§mﬁes<@remewm addeds0.16 g of B8Y% KAL) of

4- (4- ehl or9- 27fd xuem@.g m&rﬁma@&mwm@s ﬁmﬁé@ Qreated w1th 930 g of 4-

chl or o- propo ui nol.ine-3-carbonitrile anc of sodi um
iodide in 1 S‘X%" Effﬁ E{’ﬂ'gmﬁﬁpmnl%aﬁde?@%yﬂr]#&% \/vé%"rp‘}"ﬁced in a

seal Sd t ube ar@omﬁaueﬁm‘mmﬁmh ev&sso&)édana’lamemw@&nmxéﬁmmb d agd t he
resi due was th war m.et eta sat uraf ed sodi um bi car bonat e
sol ution. The %@g#ées}’lﬁ%?" 1&a§¥€1§&§f\g§s ﬂi‘ﬁ‘ Het @’Gadtﬁqueﬁ f'fgl]é‘?"ﬁm sul f ate.
Sol vent was raﬂmfdd edT&ndomm msivehsl&d\/\mh a3 me@dcmi a‘Mfi tviatat] thethefth g
acet at e- et her _de a. sol 0 t e title conpoun as

SCot T o 10° Lot Red B SO hith PRl b By SRS 1§ Ve | a7
243. 4. 13 ‘Bﬁﬂlbmhéiﬁ)ﬁﬂﬁhﬁﬂ Wﬁﬁﬁéﬂ&ﬁdﬂﬂ)ﬁ%&bmﬁiﬁlm{l @{fSkhite

4- (4-Chl oro- r oxy- phenyl am no) - 6- net hoxy- 7- ,
(3- nor phol i n- sé?iéiq%ﬁggo%?-qui nol i ne- 3-carbonitrile

Example 51

20 A mixture of 3 g (28.2 mmol) of cis-3-chloro acrylic acid and 3.3 ml (37.5 mmol) of
oxalyl chloride in 30 ml of methylene chloride containing one drop of
dimethylformamide was stirred for 2.5 hours. The solvent was removed to give the
acid chloride as a mixture of cis and #rans isomers.

To a solution of 0.5 g (1.5 mmol) of 6-amino-4-[(3-bromophenyl)amino]-3-

25  quinolinecarbonitrile and 0.24 g (1.8 mmol) of N,N-diisopropylethylamine in 5 ml
tetrahydrofuran was added at 0°C, under nitrogen, with stirring, 0.21 g (1.7 mmol) of
3-chloro acryloyl chloride isomer mixture over a 4 minute period. After 40 min at 0°C,
the solution was diluted with ether. The solid was collected and dissolved in a mixture
of tetrahydrofuran and ethyl acetate. The mixture was washed with brine and then

30 dried over magnesium sulfate. The solvent was removed. The residue was
chromatographed on silica gel eluted with chloroform-ethyl acetate. Two products
were obtained. The less polar product is N-[4-[(3-bromophenyl)amino}-3-cyano-6-



5 Amxture of 0.8 g (1.83 nmol) of
4-(4-ch|oro-2-f|uoro-5-hydroxy-pheny|anino)-?-(3ch|oro-proaé&§§EéMHEthoxy
qui nol i ne-3-carbonitrile, 2.4 g (2°'7.5 mmol) of norpholine, and 0.11 g of
sodiumiodide in 15 ml' ~ ethylene glycol dinethyl ether refluxed for 7 hr.
The sol vent was renoved and the residue was m xed with warm ethyl acetate
and sat ur at gl gagdisym bi car bonate sol ution. The organi c baygdRes 10
separated and dried over nagnesium sul fate. Solvent was renoved and the
resi due was recrystallized fromethyl acetate-carbon tetrachloride giving
0.63 of the title conmpound as a |ight %&n solid: mass spectrum

(el ectrospray, me) MrH 487.0; (M2H “72743.9. 15 Exanple 86

4- (4- Chl oro- 2-fl uor o- 5- hydr oxy~phenvl ani no) ~2- di net hyl am no

et hoxy) - 6. . met hoxy- qui nol i ne-3-carbonitrile A mxture of 0.8 g (1.83 mmol)
of 4-(4-chloro- 2 f | uor o- 5- hydr oxy- phenyl am no) - 7- (220

chl or o- et hoxy) -« i car. 1 d| um

i odide in 16. fulﬁ’ ]Eglﬁ 9%)6819}&%1%0*: Q‘%m%e %1 géeg“h}‘ E(Pl%‘?%s%{ﬁ’; m%) \('Iac ed in a
seal ed tube aftdh-hiZhk dTheomamspsiar gprodust i N-HHiE-omoRbem Domiaok LIS and t he
resi due was miguiedling-8{Z)whioro-Bpilopénamidet aiaes spectnamt (dle@tosgtay Olie)"MBHCar bonat e
sol uti on. Thegggagg: | ayer was separated and dried over nagnesium sulfate.
Sol vent was renpved and the residue was 2S chromat ographed on silica gel
eluting with ethyl acetate-nethanol-triethylamne 60:40:3 giving 0.41 g of
the title conpound as a tan SO|Id rﬁlampkpﬁéctrum(el ectrospray, me) M-H
430.9; (M2H) 216[43(3-Brohtophinly g , QThdd 3 ptbpBfathide56 Exanpl e
87 4-(4-Chl oro- 2 fl uoro-5- hydroxy phenyl am no) - 6- met hoxy- 7-

2- nor phol i n- hox |n0|ne3 onitri| A mxture of 0.8
(385 ol ) "offo” . ShbRnIds, G558 (1 4Br mmeD ngrapaperh b map Ao D O
chl or o- et Héxy qindlinagattionitrle-end K| $1E€-93-nwealbafitiidtiylamine i®6 Ml tptrfifdcoSiramol| )  of

nor phol i ne, arwisQadealatwgfuniedmwgfmowﬂ%rm 1(52ﬂ1g tgbwnwcghmam di met hyl
et her heated in was renoved

and the resi dacryl\jg i "%gdover tgt"hm?‘ir et g?l%n ?a?teff’ °Codi um
bi car bonat e sdmpefaiie ovepEghts BWWUFQ&V@PW into V@éﬁﬁa’ﬂ&ts@@d wmc@pqt@tj aver
magnesi um sul faﬁdzﬁndrﬁ@l'mel%hd\m Wagtize vt bilish dtie adetitd aﬁuexrw@lgedmgcnm ogr aphed

£ S bR R S
(el ectrospraymaFFIsBS"trk‘/ﬂJ 997’{9316“ 2 5490, 15 Exanpl e 88

N- [ 3- Cyano- 4- ( 3-f |l uor ophenyl am no)qU| nol i ne-6-yl]Jacryl am de A sol ution of
1.00 g (3.60 mmol ) of Example 54

6-am no-4-(3-fl UO'NOI%!'@]X m% )%n& Nayafrb-J@hs Iﬁnfd!l !Z—Zelprbé%ngn%dm of THF
under N2 was chil 'n1ce rl y é ﬁ (0. 121'1 nmol ) was
added fol 1%8wed by 0. 393 g (4.32 nmol) of acryl oyl chI oride and the reaction

was stirred atT®GoloN&H & @ g (T'?? n%?dl)’@f‘é-a?ﬂﬁé 4'1 i%ﬁ';m’%ﬂﬂm& %ﬁm{oﬁl due was
slurried with water and filtere uct was ed wWth water,

dried, washed $P He??ﬁ{‘m@?lﬁy*}“daeégag dzdﬁde1)er itpethylaming ("5(3@) mlTRf 5 yi el ded

0.862 g of N( Jetayridstordn Was hdde® HQPtmwhamgr(@m um,gl df@cibMH@ﬁﬂé( lAqei de as a
brown solid: nmass 25 spectrum (el ectrospray, 333.1
stirring overnight at 250C, volatile material was removed and the residue was slurried

25  in water and solid was collected. The crude product was washed with boiling ethyl

acetate dried in vacuo (50°C) to give 0.609 g of brown solid: high resolution mass
spectrum (m/e): 470.9457.



13 SEP 2004 WO 01/68186 PCT/ USO01/ 07068 -57 Exanple 89 6
7- Di met hoxy~-4- (3-ni trophenyl am no) qui nol i ne-3-carbonitril d N SEBI2WY on of
0.500 g (2.00 nmol) of 4-chloro-6, 7-di net hoxy- 3-qui nolinecarbonitrile 5 and
0.332 g (2.41 mmol) of 3-nitroaniline in 6 nL of methyl cellosolve was
relluxed under N2 for 8 hr, Methanol was added, followed by satd NaHCO3 (pH
8) and vol alyid BB €ri al was renoved. The residue was Spidfshdoedl th water,
collected by filtration and dried. Recrystallization from ethanol gave
0.480 g of 6, 7-di nmet hoxy-4-(3nitrophenyl am no)qui noline-3-carbonitrile as
yel | ow crystal s: mass spectrum 10 (ele%%rospray, me): MrH 351.0. Exanple
90 4- 3- Bronophenyl am no) - 6- et hos- 7- net HoX~r aui nol i ne-3-carbonitrile 15 A
m xture of 1.00 g (3.82 mmol) of
4- chl or o- 6- et hoxy- 7- met hoxyqui nol i ne-3carbonitrile and 0.788 g (4.58 nmol)
of 3-brompaniline in 20 nL of ethanol was refluxed under NZ for 7 h.
Sat ur at ed NaHCOa was added, voIatiI was renoved and the residue
was azeotroped with et hanol . The cruégﬁéro uct was slurrled wi t h hexane,
filtered, washed N4 01Rg-3 -9y & : 2in ile 20 et hano
gave 1.31 g of
4- ( 3- br onophenyl am no) - 6- et hoxy nmet hoxyqui nol i ne-3carbonitrile as tan
crystals: nasé migsetof ¢ @Q{WPIMﬁWHHO%&MO-WHHWMXQ quigdige, 846 mganpl e 91
4- Chl or o- 65 et R i of 7.95 g
§ po}%o?e B%xm B}‘alnb}f‘ygﬁm&%&)% rh% é!—llﬁ)ut?% lél"m %%&”‘}r

(32.6 mol 6 etﬁox - 7- met hoxy- x0- 1 roqguin bonitrile

and 50 nlL of W@%ﬂ&n@u@ubm@hyéwted@ ) of rmethey %ﬁnolswawlrwﬂnan The

phosphor ous O&ﬂ&{}h%'eﬁﬂeoﬂ\’%ﬁthrﬁ%@ tbrn7V}ﬁﬁH0 @)BchoHﬁ‘g Bﬁ‘e'ixh doWaems! urried
with ice water. Solid NaHCO3 was added (pH8) and uct was coll ected

by filtrati ontemperatizes theolid pps fifered mét"@ﬁhesﬁﬂhcﬁh% ﬁhPP W&‘tﬁ*ber(ta@e)e The
yield was 7. 71 @ 47¢Mpr@f Nﬂpa (§E§F6n%ﬂ§14 PO BBBE6 -6, A&mBEDAUSA / 07068

6- et hox met ho ui nql | ne- oni tan s d: nmss ectrum
(el ectr gs 6? ayqu“i@é‘%a’lbﬂf#ﬁlez B’?“’% e At %éz‘gégﬁpl“@ssg’zectmm éellectrospfay, /)"
M+H =384.9, 386.8. .

Example 56
4-[(3-Bromophenyhamino]-6,7-bis(methoxymethoxy)-3~guinolinecarbonitrile

15
A mixture of 036 g of 4-[(3-bromophenyl)amino}-6,7-dihydroxy-3-quinoline-
carbonitrile, 0.30 ml of 2-chloromethyl methyl ether and 0.55 g of potassium carbonate
in 4 ml of dimethylformamide was stirred for 6 hours at 0°C, Most of the solvent was
removed at reduced pressure. The mixture was mixed with ethyl acetate and water aﬁd

20  the pH was adjusted to 8 with dilute hydrochloric acid. The organic layer was washed
with water and dried over magnesium sulfate, Solvent was removed to give 4-{(3-
bromophenyl)amino]-6, 7-bis(methoxymethoxy)-3-quinolinecarbonitrile  which  was
purified by column chromatography on silica gel. : mass spectrum (electrospray, m/e):
M-+H 356, 358,

25

Example 57

Isobutyl chloroformate(0.214g, 1.57mmol) and N-methylmorpholine(0.190g,
30  1.88mmol) were added to an ice cold solution of 0.336g (1.57mmol) of 4-(tert-butyl-



5 6_FEt hoxy- 7- met hoxy 4- oxo- 1~4-di hydr oaui nol i ne-3-carbonltrile A solution
of 10.2 g (45.3 mmwol) of methyl 2-anino-5-ethoxy-4-nmet hoxy bt@z8ER 00&nd
10.8 g (90.7 mol) of dinethylformam de dinmethyl acetal in 50 nL of

di met hyl f ormam de was refluxed for 3 h. Volatile material was renoved and

t he residue was 10 azeotroped with toluene and dried in vacuo to give the

f or mam di ne weomser pl € syrup. n-Butyllithium (100 mol hotfsdinane was
diluted with 60 nil., of tetrahydrofuran at -78C. A solution of 4.18 g (102
mol ) of acetonitrile in 80 nL of tetrahydrofuran was added over 15 min and
the solution was stirred for 20 mn. The crude formam di ne was dissol ved in
80 inL of tetrahydrofuran and added dropwi se to the I5 cold solution over
0.5 h. After stirring for 2h, the reaction was quenched at -78C with 13 nL
of acetic acid. It was allowed to warmto roomtenperature and vol atile
material was renoved in vacuo. The residue was slurried with water and the

crude product C 4l Ilkrati i th water.and_dried. This
mat eri al was '? eﬁ’yﬁgé e )\? ?LE%(?I?I l(1)"Ir“{) o?%&el\rll\%stg&%q‘%%fmo{"ﬁmgﬁ"\?g 9]%9%&8 of

6- et hory- 7- mesthrong/fort3Qmin, i0astradsfettdd tol mogiiditiond] ifimael Prugasdowie 4 glas:s %o Yel | ow
crystals: nmas r ectros : 243 2. anpl e 93

Met hyl ~Ani no- End?a%ag%?ylﬁ g(}pgrrvz%ehgg(v es??;“ﬁé? e‘%?‘t& mg"ﬁ?(g) o % %K#&6. 7 ol )
of met hyl 5- ebioowephedy)yaminod3uidolivetartmipitrilz drasmal, of Setthhy@lrdfR3B afd DMl 6f powder ed
iron and 17.7_g. 33?1, ml ) of ammonium chloride in 95 ni of water and 245
nL of met hanof: - riae 8 ™ep ptrpd gt F3°Cafor Ay Jibeirengtion sphstion gappouredon was
adgeg Of 2|7 | (;meﬂtcioythyleicbl_atei mhxlﬁzﬂhqcﬁwﬁh hatufﬁtbgnsgéﬂnﬁﬁgdrﬁn%%d Tpdink. BT 17O 3

an .7 9.0 moni ym ri ) ed and, refl uxi png was continue

for 12 h. Theprc’d‘i‘%l V@éﬁ‘@%“%\/@%ow@@ﬁé fﬁ’gé cplppp ng (e etsh was
filtered throaghtddl ilbengneo giehanzlg WAN{£[BBeshdphenyl)itigolti-tenate. The
filtrate was wi, t h, ¢hl or,of or,m the extractg were treated with
Dar co, evapor %%%ﬂg%%%arﬁbgal"?“ﬁ‘e@%’éﬁ%""{’@é@f%‘*ﬁﬁ@“@? il Wﬁ%‘” fi‘!“obé?/ f met hyl
2-am no- SQOhOEWSnUESMWQ%%@c)I an crystals: mass spectrum

(el ectrospray, me): MtH 5 225. 9. anple 94 Methyl 5
Et hoxy- 4- net hoxy- 2-ni trobenzoate 10 A m xture of 15.0 g (74.1 nmmol ) of

met hyl 3- et hoxy44GmrbhepsheRAmDB]-8 chdlo b ublif]- AEEL bty AhdhyGfinfil €at ed wi th
15 nmL of conc nsérlc acl d. d e over 12 mn. The Treaction was_ kept at
55C for 45 m ¥ 3’873’8‘8“9%(02%%5’% edray Astolived dn \iad ey solphen @cefifuct was

extract ed i nt RidHRiryheREaGMaE: 09) ARCkhDE oFHiERGE 8soteT 4 h vater
and dil sodium hyd,%xi de, dried a)n evla oroat e%@%’ﬁ'%edt;i g{hgqg\agg&ﬁ %3 g of
met hyl 15 pouréd into ethyl acetate and washed with saturated sodium bicarbonate and brine.

The product was collected, washed with ethyl acetate, and dried in vacuo to give

0.085g of yellow solid (90%); ESMS m/z 421.2 (M+H"), mp 253-254 0C(dec).

Example 58

20

Isobutyl chloroformate(0.161g, 1.18mmol) and N-methylmorpholine(0.150g,
1.483mmol) were added to an ice cold solution of 0.250g (1.48mmol) of 4-morpholino-
2-butynoic acid in 10mL of tetrahydrofuran under N2. After stirring for 30min, a
25  solution of 0.250g (0.74mmol) of 6-amino-4-[(3-bromophenyl)amino]-3-quinoline-
carbonitrile in 8mL of pyridine was added and the mixture was stirred ét 00C for 2h.

The reaction was quenched with ice water and then poured into saturated sodium



15 5-et hoxy-4-nmet hoxy-2-nitrobenzoate as yellow crystals: mass spectrum

(el ectrospray, me): MtH 256. 0. Exanple 95 Mt hyl 13 SEP 2004

3- Et hoxy- 4- met hoxybenzoate 20 A m xture of 24.3 g (134 muol ) of et hyl

3- hydr oxy- 4- net hoxybenzoate, 36.8 g (267 mml) of anhyd potassi um carbonat e
and 31.4 g (201 mmol) of ethyl iodide in 500 nL of dinethylfornmam de was
stirred at 10861kRE 5 -5 h. An additional anpount of et hyi’cf/9§23g5]7‘368( 31.4 )
and potassium carbonate (18.4 g) was added and heati ng was continued for
2 h nore. The reaction was filtered and volatile material was renoved from
the filtrate in vacuo. The residue was slurried with water and filtered to
col l ect the product which was washed wih water and dried.

Recrystal lization from heptane gave 15.6 g of nethyl

3- et hoxy- 4- met hoxybenzoate as white crystals: mass spectrum (el ectrospray,
me): MH 210.9. 30 1 3 SEP 2009 WD 01/ 68186 -60 Exanple 96 Met hyl

3- Hydr oxy- 4- t e ate SO /07068 A solution of 30.8 183 mmol)
of 3- hydroxy- AE‘H’BP% ﬁ%@?f?o?g e BOPYFt 398, °%£ﬁﬁfd’ ‘f’asgedc?ﬂﬁlb iy Fiﬁﬁt%%ﬁél d in 600
L of met hanalrievusvacuef b igived.096g (3784 bt yelldys tolidf ESMS m#D490arM+BE); mpnoved and
t he remai ni ng _sol ut| on was poured into 600 nmL of water containing 25 g of
sodi um bi car BldR4¢&°C-The product was extracted into ether, treated with
Darco, dried and evaporated. The yield was 31.8 g of net hyI

3- hydr oxy- 4met hoxybenzoate as pal e 1%el |l ow crystals. 10 Eganple 97

6- Et hoxy~45-(3 hydr oxy- 4- net hyl pheny -3} b 52 7 met hoxqu nol i ne- 3 carbonitril
e A mxture oN-JA-180B18m 3 -cPdno-6-
4- chl or o- 6- et hoxy- 7- net oxyqui nol'i ne- 31
mmol ) of 3-hydroxy-4-nethylaniline in 20 nL of ethanol was refluxed under
NZ for 8 h. Shbbitgt efilodsrbinite(®260gAddOtnmyly! ahd | (N-ﬂiéthﬁﬁlb@holiﬁ(e spgioved and

t he residue az otra th ethan he cr.u r ct S slurrled
W th hexane, f) %@%\é\nd o, £4 Hce\/\/ﬁ?gr”&%" b §§7e h H‘ d%8 ed.
Recryst al 104 zadzme}lwlzfnnm-énﬂymmmcgnﬁmnnom}gdmfuraﬁmddnMyAﬁerét&nhg/ﬂhroxy 4 20

thyl pheny! 7- et h ¥ b | | I
Crystals mmclmip acohin CEPLRtE OO ARaD ot dysrige M deere phasy e dop

quinolinecarbonitrile in 10mL of pyridine was added and the mixture was stirred at

0°C for 2h. The reaction was quenched with ice water, and then poured into saturated
sodium bicarbonate and brine. The product was collected, washed with ethyl acetate,
15  and dried in vacuo to give 0.144g (21%) of yellow solid; ESMS m/z 448.0 (M-+H");

mp 114-118 0C,

Example 60
N-[4-[(3-Bromophenyl)amino}-3-cyano-6-quinolinyl]-4-methoxy-2-butynamide

20
Isobutyl chloroformate(0.410g, 3.0mmol) and N-methylmorpholine(0.910g, 9.0mmol)
were added to an ice cold solution of 0.680g (6.0mmol) of 4-methoxy~2-butynoic acid
in 20mL of tetrahydrofuran under N2. After stirring for 30min, a solution of 0.500g
(01.47mmol) of 6-amino-4-[(3-bromophenyl)amino]-3-quinolinecarbonitrile in 10mL
25  of pyridine was added and the mixture was stirred at 0°0C for 2h. The reaction was
quenched with ice water, and then poured into saturated sodium bicarbonate and brine.

The product was collected, washed with ethyl acetate, and dried in vacuo to give

0.200g (35%) of yellow solid; ESMS m/z 435.1 (M+H"); mp 198-202 ©C(dec).



4- Br ono- but - 2-enoi ¢ aci d

t 4=( 3- br ono- phenyl am no) - 3- cyano- aui nol i n- 6- x11-am de 25 A so Lstcﬁgﬁ]@ 1.6S
grans (0.01 nole) of 4-bronmo crotonic acid (G za Braun, J.

52, 3167 1930) in 15nl of dichl oronethane was treated vvlth 1. 74 ml (0.02
nol es) of oxalyl chloride and 1 drop of N, N- dinethylformam de. After an
hour the solwgglssisyer e renoved on the rotary evaporator pediibfees dual oil
was taken up in 30 25 m of tetrahydrofitran, and 3.39 grans of

6- Am no- 4- ( 3- br ono- phenyl am no) 13 SEP 2004 WD 01168186 -61

PCTI USA / 07068 qui noline-3-carbonitrile in 25 ml of tetrahydrofuran was
added dropwi se. This was foll owed by e dropwi se addition of 1.92 nl
(0.011 noles) of diisopropylethylamne. After the addition of 25 ml of
water and 50 ml of ethyl acetate, the |layers were separated. The organic

| ayer was dried over anhydrous sodiumsulfate, and taken to a S solid in
vacuo. This solid was digested for ,an hfm@lvm'th refl uxi ng ethyl acetate
then filtered fromthe ethyl aceta G % still hot. Thus was obt ai ned
3.31 grans (68% of- thylamsing)-6;7-dieihdxy-3-quinolinecarbonitrile

[ 4- ( 3- br ono- phenyl am no) - 3- cyano- qui nol i n-6-yl ]-am de. Exanple 99 10

4- Di net hvl am no- but - 2-enoi ¢ aci d

[ 4- ~3- br onopHestipied mixtery off 4ehlares, trdiethoky-hrqdinglingcacbomittibe @icDige2 mmioll)Li liters of

a 2 nol ar gsol n [ S d in an ice
bath and a sgrgﬁlt)r?%br?g% qﬁfggéwg% g'ﬁ’r?#’oﬁmtsg E@g@f%&%ﬂgfbg% Egenm t acid [4 |
S ( 3- brono- phéfh?ﬁaﬁrpﬁﬁbomtha}lelnchﬂundﬁom B-opblpd, and sligred with a mixtok of,

N- di met hyl f og t conti nued
For 2 hour s, TPk S8 Bfdde 01 Ao uionl ltphddbho? . THPIRIMEIBF Cded. The
| ayers were J@paiteredvashed withewserg and éﬂqdaﬁchmlbzaém fromtagetons theweas addi ti on
25 ml of wat ggve Ol1hey SFIMOVBRIoIRAAME IS5 1808y ers were extracted with 2-25 m
portions of 1 1 tetrahydrofuran-ethyl acetate. The 20 combi ned organic

| ayers e absorbed onto silica gel and chromatographed on silica gel. The
colum was eluted with a gradi ent qjxaﬁ‘pﬂegﬂo 1: 4 et hanol - met hyl ene

chl oride. Qotained wa 8I ) 56/() 4 Di net hyl am no- but - 2- enoi ¢ aci d

[ 4- (3br onp- phenyl ani? 2 2 SRLe LTSt hexyo3-quinolinecarbopifilen gl t ed at

209- 211 deg. mass spectrum (eI ectrospray, rrle}. M-H 225.5, 226. 2. 13 SEP

2004 11681 2
004 WO 0 6§n g‘lg magner Igf‘(ﬁx%pﬁ 6} reaction of 4-chloro-6,7-diethoxy-3-quinolinecarbonitrile

15 with benzylamine gave the title compound as an off-white solid, mp 150-153°C.

Example 63

20  In the manner of Example 61 reaction of 4-chloro-6,7-diethoxy-3-quinolinecarbonitrile
with 3,4-dimethoxybenzylamine gave the title compound as a tan solid, mp 200-204°C.

Example 64

25

In the manner of Example 61 reaction of 4-chloro-6,7-diethoxy-3-quinolinecarbonitrile
with 3,4-dichlorobenzylamine gave the title compound as a tan solid, mp 163-165°C.



4-Di et hyl am no-but-2-enoic acid [ ~4;

j 3- bronophenyl am no) - 3- cyano- qui nol i n-6-yl ] -am de PCT/ USQOL/ 0 7oqq%§ A 2004
solution of 3.15 ml (30 Mol es) of diethylamne in 15 mM of tetra grog%ran
was cooled in an ice bath and a solution of 729 ng (1.5 mol es) of

4- br ono- but - Z-enoi ¢ aci d

[ 4- (3- br onD-ypHfk¢isgM NO) - 3- cyano- qui nol i n-6-yl ] -am de i gepudplofbs N

N- di net hyl f or mam de was added dropw se. Stirring and cooflng were continued
for Z hours. Then 25 m of water and 15 nml of ethyl acetate were added. The
| ayers were 10 separated and aqueous Iaﬁer was extracted with 2-15 ni
portions of 1:1 tetrahydrofuran- ethyl' étate. The conbi ned organic | ayers
wer e absorbed onto silica gel and chromatographed on silica gel. The col um
was eluted with a gradient of 1:19 to 1:4 nethanol -nmethylene chloride to
give 367 ng (51% of 4-D ethyl am no-but-2-enoic acid

] 4- ( 3- br ono- phenyl am no) - 3- cyano- quigollg yl ]-am de. The conpound nelted
15 at 14l - 145 deg: nass spectrun1(e| App ggray, nme): MrH 478.0, 480.0.
Exanpl e 101 4 4\Methoxdysbat-2rendici , alminol)-3 -chgno rninbknG 13

cyano- quinolin-6-yl]- anlde 20 Flfteen n1II|I|ters of a 2 nolar solutlon of
nmet hyl am ne in tetrahydrofuran was cooled in an ice bath and a sol ution of
729 nmy (1.5 ni¥oleesdlutioh of- L@ @(R-35utnmBl) eaf0ofC6- ammd-4-[(3-bromophenyl)anuno]-S-

4(3-b h JAf LN
[N-c(ji rre{ ﬁ;??gr ﬁﬁ;)(d M%trgd@égd}gfrggwﬁgghggt |f¥dt"iloﬁ%%gt yl m'fe b 0 QII conti nued
for 2 hours. Tidsg 96 added. 4308 (Wremd)mﬂ-méthmcmtonﬂtdh;ohdamm éhﬂ\sr e added.
The layers weod:, wRRkiHearhs BOHERHM | ANHied @RuBX b sg,gﬁ,ﬁctw%mt%m%ﬁhm por tions

of 1:1 tetrahydrofuran-ethyl acetate organic layers were
absor bed ont oeﬁiapqe%antbahylamera@h'rwgw soptiien) wes degd| qveramwsmﬂméfa@ol um was

eluted wth aaxﬂirtﬁéjdoeé}&“@;re&olfe% TR r%sxéue%‘é l?&?ﬁiaﬂﬁatﬁ:&ﬂ ?-B@carﬁﬁ‘%n%% 8. Obtained
was 210 mg&TSZ% Qf N%ut% am no-but - 2-enoi'c acid EP 2004 WO

011 68186 /@%ﬁl‘éﬁm groig,aci {f-@Etberma- ehwﬂwmfé %vmnumohn-&y I
qui nol i n- 6-y| hmideshe/eldw slid ShAAVPECIAR leE’@os %M¢}h-¢34@m of 194-202
deg. : mass spectrum (el ectrospray, 9; M+r2H 219.5. 5 Exanpl e

102 2- Cyano- 3-(2-net hyl - 4-nitrophenyl) acryllc AC|d Et hyl Ester A mxture
of 2-nmethyl-4-nitroanilirte (38.0 g@xg,ﬁgleml ), ethyl
(ethoxynethylene)cyano.c 50.8 i and 200 nml of toluene was
refluxed for 24 h, co6ied PR OX Y HICUD RN 0 St #ne, and filtered.
The resul tisng white soli d was vvashed with hexane- et her and dried to give

63.9 g, 18 10C,
o D hyOF oo ABREREE @&"ﬁ{)?%‘%‘l 9 3-oBloponrenshe-folyenssulfanate, 75 g (411.7

mmol) of 4-hydroxy-5-methoxy -benzoic acid methyl ester, 75.7 g (547.5 mmol) of
- potassium carbonate, and 1.66 g (4.1 mmol) of methyl-tricapryl ammonium chloride in

900 ml of acetone was stirred rapidly at reflux for 18 hr. The mixture was filtered and

20 the solvent was removed giving 106 g of the tile compound after recrystallization from
a chloroform-hexane mixture.

Example 67
4-(2-Chloro-ethoxy)-5-methoxy -benzoic acid methyl ester
25
By using an identical method as above 77 g of 4-hydroxy-5-methoxy -benzoic acid
methyl ester, 99.2 g of 2-chloroethyl p-toluene sulfonate, 77.7 g of potassium
carbonate, and 1.7 g (4.1 mmol) of methyl-tricapryl ammonium chloride was converted
to 91.6 g of the title compound: mass spectrum (electrospray, m/e,): M+H 245.0
30



A stirred mxture of 64 g (230 mmol ) of

2-cyano- 3- (2- et hyl - 4-ni trophenyl )acrylic acid ethyl ester and 135SgEpP @figk
Dowt herm A was heated at 260C for 12 h, cooled, diluted with hexane, and
filtered. The grey solid thus obtained was washed wi th hexane and dried to
give 51.5 g, np 295-305C. 20 Exanple 104

4- Chl or o- 8- ¥Rf dixssd- Vi t r 0- 3- qui nol i necarbonitrile A stll;%r Oga ure of

1, 4- di hydr oqui nol i ne-8-net hyl -6-vitro-3-carborutrile (47 g, 200 25 mmol)
and 200 m of phosphorous oxychloride was refluxed for 4 h. The phosphorous
oxychl ori de was renoved in vacuo, and the residue was stirred with

met hyl ene chloride at OC and treated w4gh a slurry of ice and sodi um
carbonate. The organic | ayer was separated and washed with water. The
solution was dried and concentrated to a volune of 700 m . The product was
precipitated by the addition of hexane and 13 SEP 2004 WO 01/ 68186

PCT/ USOL1/ 07068 -64 cooling to OC. The white solid was filtered off and
dried to give 41.6 g, np 210212C. Exa#apr 6805 5

4[ (3- Bronophenyl ) | g 8 - 8- rrethl - 6- |tro,3-~U| noI necarbonitrile A
stirred mxture of FchiSgrRoRRRehex 5he Mpmethgesterhoni tril e (14.8
g, 60 mml), 3-bromaniline (12.4 g, 72 nnDI) pyrldlne hydr ochl ori de (6.93

g, 60 mmol), et ) reflu ed for 1.5 h,, cooled,
poured into a sglsérgtgé'n%&% égér)ge(x'g\“’ﬂ%@ OLHRfOBHY. theiobeizgigiaih car bonat e
to give a pH wéthg.eger iTAeo mbas:aﬂictacdgva;aﬂded\&rwsedommkoﬂm%xemeddeElﬁhed with
wal &1 Ldri ed, b ges amflaee SPRL 'R 150 bren poulrdeihB e . HHe' ikt Sl VO 22-
4. [ (3- Br onmophetigstyd mthc@x!owfam ridie- @gamist bohbtio6 -weist wishgl with dikte rsediamboni tril e
A stirred mx f

--[(3-br om)pﬂ%}(‘g{r[]o?/‘(id)ez'iur}‘(li F\hg]n-dnf: c}ngveh r?ag%esmm sulfat% Thl? i sﬂlgfl}t nae é?r%%'ﬁ? tEr'tlh?re (1S.3 g,
40 mol ), 0. 3¥asgadded gaghg mixturg ‘N@t fiipted ko pmll whisndeposited. mitheofolid cesi ¢
anhydri dejo angu&feddy fﬁﬁ'atiBXrg g@@ g\pa. (8. %HOW@'QB\C}X?LS ﬁlettﬂﬂygf:ﬂmﬁ'g@h Gofr ated at

50C under 20 vacuum he residue was stirre | ene ori de and
0.1 N HCl . Af¥csymgthyl FFtaft 3sophite IsPtatg mesy speastun (Rlectenseraminde.): M 308 washed
wth water, dnredggepd.oconcentrated. The residue was subjected to

chr omat ogr aphy on silica gel with 1% acetic acid in nmethylene chloride to
give 11.2 g of an anber glass, NVR (CDC13) s 2.29 (N-acetyl group). 25
Exampl e 107 8- Br ononet hyI - 4- (13- br omERRRIK 69

N-acet yl anj no] GV|tr - aui oI'necahrbonijtriIeAs_tirred m xt ure of
4--[(3-br g%mphen)” ) €t etho 0| ] ester

gui nol i necar boni tr| I e (10. b g, 25 mol), N-bronosuccinimde (6.68 g, 37.5
nmol ) ,

s

13 %E usmg an identical method as above 85 g of 4-(2-Chloro-ethoxy)-5-methoxy -
benzoic acid methyl ester was nitrated to give 72 g of the title compound: mass
spectrum (electrospray, m/e,): 2M+NH, 595.89

20

Example 70
2-Amino-4-(3-chloro-propoxy)-5-methoxy-benzoic acid methyl ester

A mixture of 91 g (299.6 mmol) of 4-(3-chloro-propoxy)-5-methoxy-2-nitro-benzoic
25  acid methyl ester and 55.2 g (988.8 mmol) of iron was mechanically stirred at reflux in
a mixture containing 60.1 g ammonium chloride, 500 ml water, and 1300 ml methanol
for 5.5 hr. The mixture was concentrated and mixed with ethyl acetate. The organic
solution was washed with water and saturated sodium bicarbonate. The solution was
dried over magnesium sulfate and filtered through a short column of silica gel. The

30  solvent was removed and the residue mixed with 300 ml of ether-hexane 2:1. After



WO 01/68186 PCT/USA /07068 -65 0.30 g of di benzoyl peroxide, and 200 nml of
carbon tetrachloride was refluxed for 2h, treated with an addltla)r$§|° Olely g
of di benzoyl peroxide, and refluxed an addi tional 2.5 h, cooled, diluted

wi th nmethylene chloride, and stirred with aqueous sodi um bi sul fi te. The
organi c | ayer was separated and washed successively with water, sodiumb5

bi car bonat ewgiiéis@n, and water. The solution was drie ﬁﬁ%x orated to
glve15gofavvh|tefoam NMR (CDA 3) s 5.19 (dd, CH-r anpl'e 108 4-(-~3
$ronophenyl ) am noj ' - 8- di met h. , yl am nomet hpl - 6-vi tro-3- qu i nol i necarbonitril
e 10 To a stirred solution of dinethyl ne in THF (2.0 M 115 m; 230
mmol ) at 0C was added a sol ution of 8-bfononet hyl

4-[ (3-bronophenyl ) - N-acetyl am no] - -6-vitro-3quinolinecarbonitrile (11.6 g,
23 mmol) in 115 nil of TIiF during 15 m After warmng to 25C the m xture
was stirred for 2h. The THF was evaporated o~ and the residue 15 was

refl uxed i n 23Ag 04 o TIA80He WrfhuiPuds dhuk8 TR ool PRESTALMIR car bonat e

for I h. The m xture was cool ed, saturate rated. The
resi due was dalP‘iWOFWrﬂhéde)v@MﬁI%Wﬂ@rM+Hﬂ%8| de and water. The or gani c

| ayer was washed with water, dried, and concentrated. The residue was

subj ected to chromat ography on silica gel with nethylene chloride-ethyl

acet ate-nmethanol -triethyl amine to gEsamme®® g 20 yellow solid, np 223-226C.
Exanpl e 109 2-Amino-4- ic aci

6- Am no-4-[ ( 3- bronophenyl ), | am no] - I met hyl'am nonme - qui nol i necar boni
tr|Ie 25 A stirred m xture of

- ( |3 br onoghemr) amsmg]g @35k mgbmrmmmtetmky)ﬁ& Methé:@ﬁmm-benzom

C]UI nol 1 necar no Il I ron

ny- at ons) , 8@ “KL? 6& %dgngg %{9]4@@“%5"0" &'ﬁﬂm?%“ﬁ%ﬁb?“%?”rfﬁ&‘lﬂmms

refl uxed for azmhtumrudntaimg 62 9@ nadniteh dmmna@rzoyﬁu Wetet) a1 021 M @etheidi due was
stirred wih and the ol.i d s filtered of f and
neshed i 1 SELEH T8 mhor e Btobhied A il Slscee o, 1F¢ Seeos ot 1
with 5 N sodisoltidn/ slasoxasbiel wilthwateremid Isstimated godimh rbichxabxfate/vase sohitionedaed 13 SEP

2004 WO 01/6 PCT/ US hyl ene .chl o extract

was washed %%Eg%e?g?aﬁug G,lfé aﬂ?gléeﬁ%(%ﬁ'f &d" °rillﬁ%!u%§ ﬂffé %Eﬁ‘gubj ected

t o chr omat ogrselptisn was sericemsertegeto 200t inl endhiilutesiceitla 260ref han béxate: i Aftehy| ani ne to
e 3.34 I t.L Qs , M-H 396. Z,

Jo5.1. 8 Ega%,‘?“i‘”%%ﬁ%%# "o TS SQRBAEN AT LR o AR mall ool

3- cyano- 8Ldi @?WFNWM@Z% qui nol i nyl ) ~- 2- butynam de

Example 72

20 A mixture of 25 g (96.3 mmol) of 2-amino-4-(2-chloro-ethoxy)-5-methoxy-benzoic
acid methyl ester and 17.2 g (144.4 mmol) of dimethyformamide dimethyacetal was
heated to reflux for 1.5 hr. Excess reagents were removed at reduced pressure leaving
30.3 g of a residue which was dissolved in 350 ml of tetrahydrofuran.

In a separate flask, to a stirred solution of 80.9 ml of 2.5M n-butyl lithium in hexane in

25 300 ml of tetrahydrofuran at -78°C was added dropwise 8.3 g (202.1 mmol) of
acetonitrile over 40 min. After 30 min, the above solution of amidine was added
dropwise over 45 min at -78°C. After 1 hr, 27.5 ml of acetic acid was added and the
mixture was allow to warm to room temperature, The solvent was removed and water
was added. Solid was collected by filtration and washed with water and ether. After



10 To a stirred mxture of 2 butynoic acid (0.42 g, 5.0 mol) and

N- et hyl norpholine (0.66 mM, 6.0 nmol) in 4.0 mM of THF at OCwa %2

i -butyl chloroformate (0.52 m, 4.0 nmol)during 10 m After W0t on
of 6-am no-4-[ (3bronophenyl)am noj - 8-di et hyl am nonet hyl

- 3-qui nol i necarbonitrile (0.79 g, 2.0 nmol) in 4.0 m of THF was added
during 60 swoldigsBd xture was warnmed to 25C, 15 stirred g@iuysgudrosgsand dil uted
with water. The ~i was adjusted to 9-10 with potassium carbonate, and the
resulting solid was filtered olf, washed with water, stirred with nethyl ene
chloride, and filtered. The latter filtrate was concentrated to give a
solid which was subjected to chromat o‘gsroéphy on silica gel with nethylene
chl ori de-ethyl acetate-nethanol-triethylamne to give an anber solid; mass
spectrum (el ectrospray, 20 me) MrH 462, 464. Exanple 111

N-{4- ((3-Bronophenyl )am no_] - 3-cyano- 8-di rret hyl -,

am nonet hyl | iy anl de stlrr d sol.ution of

6- am no- 4-((&%%6{‘17%%) %1)8) %18£8'F%‘g g&ﬁ"é’{" asog taﬁ)g a‘h dﬁ Maecar boni tri
le (0.20 g, GpesGQumfrlidcirospray, tNeNMAHI23B.8r opyI et hyl ami ne (0. 13 m, 0.75 nmol)
in 3.4 m of THF at OCwas added acryl oyl chloride (0.045 m, 0.55 mol)
during 5 m After stirring for 3 h at OCthe mxture was diluted with

sodi um 30 bi carbonate sol ution. Théizamplel’8i ng solid was filtered of f,

washed w tsh wat er ,7_@ldso-oropo feCT/ US01/ 07068
and subjected to chromatogr y e chl ori de-et hyl
acet atenet hanol -triethylamne to give a yellow solid; mass spectrum

(el estrospragyy O%?he Mdde Abthod, stﬂé%h»%h éﬂl?&ﬁﬂpéﬁregﬂogdméarﬁlﬁﬁ¢ 1.58 g

Br onophenyl )am n cyano- 8- d nomet hyl - 6- qui nol i’ nyl }acet am de
To a stirred ohpsetanitdle, gind 15.35 ml of n-bu 1 lithium solution, 3. 7 g of the title compound

6- ani no- 4- [ ( vab bitaEaR @)thn FWAEO hradk-sgécirBin bRl e TRl d) Wi+B4d).
qui nolin %ar Q%{ﬁt“ le (O. Z%WQ, 0. SOngmlq and [ﬁ' né)r;l wt)f acsetz?dgﬂam d at 25C

was adde (1.5 nmol ) of acetic anhydrlde After 60 mvolatile
matter was evaporat ed of f under vacuum The residue was stirred with sodium
bi carbonate sol ution. The resulti nm'&g was filtered off, washed with
water, dried, and recrystallized f 6ropano| hexane to give a |ight

yel low solid, np 18Z3-CHBfs-pragoxirxéniibre-6liahdiy-ghidolanbaithnitile 4

5- bi s(2- net hoxyet hoxy) phenyl] N N di met hyl f ormam di ne To a sti rred sol ution
of 15.7 g (50 mmol ) of ethyl 2-am no-4, 5-bis(2-nethoxyethoxy)20 benzoate
(Pfizer patedt mu®6df30348) (1i2nmbd)nif Gf(3%oairoﬁb@yy4ahydmi§lﬁdnqum§-phor ous

heat od at _55apSnE ek 28 WL Ne RRo e SRS Mah ST ¥ and
treated at OEqurhag’é‘mﬁwmermived\ﬁtle@o@ﬁpmsdwdhexasulee vlasrmirgl vdthive cbhie or gani c
| ayer was sepgfaty gg e‘gn%?y@ﬁﬁgeﬂda&%‘?gc%{eh Hat %&tureTngi e%u% dOGJtHVaaS dried and

evaporated wth esen er oil; NWR
(CDCls) 8 3. anl(uytlom,gﬂqthyl acetate and tetrahydrofuran, The combined extracts were washed

20  with a saturated solution of sodium bicarbonate, dried over magnesium sulfate, and

filter through a short column of silica gel. Solvents were removed giving 3.2 g of the
title compound as a pink solid that is used with additional purification.

Example 75
25 7-(3-Chloro-ethoxy)-4-chloro-6-methoxy-quinoline-3-carbonitrile

A solution of 8 g (28.7 mmol) of 7-(3-chloro-ethoxy)-4-hydroxy-6-methoxy-quinoline-
3-carbonitrile and 18.2 g (143.5 mmol) of oxalyl chloride in 80 ml of methylene
chloride containing 0.26 g of dimethylformamide was stirred at reflux for 2.5 hr. The

30  solvent was removed. The residue was mixed with cold dilute sodium hydroxide and



13 SEP 2004 WO 01/ 68186 PCT/ USO01/ 07068 -68 Exanple Z14

1.4- D hydroquinoline-5 6-bis(2-nethoxvet hoxy)-3-carboni triWIﬂ$ Tg |§1 stirred
solution of n-butylllithium (44 nl of 2.5 Min hexane; 110 ©) Sk n S
of THF at -78C was added a solution of acetonitrile (5.85 m, 112 mol) in
110 nl of THF during 10 m After stirring at -78C for 15 m the m xture was
treated W t Ry@uoii®lskit i on of N -[2-carbet hoxy- 4, PCT/USOL/07068

5- bi s(2- net hoacyet hoxy) phenyl ]-N, N-di rnethyl formam dine in 75 nl of THF
during 20 m After 30 mat -78C the stirred mxture was treated with acetic
acid (14.3 m, 250 mmol). The m xture s warnmed to 25C and | O stirred for
2 h. The m xture was evaporated to drynesSs, and diluted with water. The
resulting white solid was filtered, washed with water, and dried to give
10.7 g; mass spectrum (el ectrospray, me) M-H 319.2. Exanple 115 15

4- Chl or 0- 5. 6- bi sf 2- net hoxyet hoxy) - 3-qui nol i necarbonitrile A stirred m xture

of 1, 4-di hydr 6”91 r it 68 g
30.4 nmmol ) an %&g%gpn%fb&? tﬁ% osp %&%&g&%@g tlg%grh%%kl@sf%e#j ml@%?gc(fjb%eﬁct? . . The
resul ti ng solwere dredyer magnesium sulfatechnd theesolutiencwas ipasseditirauglea stest slise was
stirred with I r car bonat e
wer e added un%'f Bh’t?@%ﬂﬁﬂf}r\g&é gﬁogédﬁ%ﬁ 0 g%?ﬂ‘g?]gg Y@Qﬂnd\jvgalsgaln;b(@-‘-ﬁ,ﬂpar at ed,
washed with WH‘!"GrSOhdtht&Ps%ﬂlt@h@@ﬁmaipmc&@ng| ve a tan solid; nass
spectrum (gl ectrospray, me) MrH 337.1, 339.1. Exanple 116 25 4-[(3

Et hynyl phenyl ) am no], ~-5 6-bi s(, 2- net hoxyet hoxy) 3-quinolinecarbonitrile A
stirred mxture of Example 76

4- Chl or 0- 5, 6- bi s(2- nef. OGM&BQOB%)o- i4e (2.52 g, 7.5
mrol ), pyridine hydrochl ori -ethynylaniline (1.06 g,

9.0 nml ), and et hoxyet hanol PE@@M—QR&M% for 1.5 h, cool ed,
diluted with water 30 cont al ni ng pot aSSI um car bonate to give pH-9, and

t ted t h 2004 WD _01/68186 PCT/USA /07068
eégr acte I(W K eixmle oilcef c—('99 n?mol) of 7-8- hloro-propoxy)-4-chloro-6-methoxy-

quinoline-3-carbonitrile, 1.6 g (10.96 mmol) of 4-chloro-2-fluoro-aniline, and 1.2 g
(10 mmol) of pyridine hydrochloride in 31 ml of 2-ethoxyethanol was stirred at reflux
for 1.5 hr. The mixture was poured into saturated sodium bicarbonate solution and
extracted with ethyl acetate. The organic solution was dried and solvent was removed.

15  The residue was purified on a silica gel column eluting with chioroform-ether mixtures
to give 2.88 g of the title compound as an off-white solid powder: mass spectrum
(electrospray, m/e) M+H 419.7,

Example 77
20 7-(2-Chloro-ethoxy)-4-(3-hydroxy-4-methyl-phenylaming)-6-
methoxy-quinoline-3-~carbonitrile

By using the above method, starting with 3 g of 7-(2-chloro-ethoxy)-4-chloro-6-
methoxy-quinoline-3-carbonitrile, 1.37 g of 3-hydroxy-4-methyl-aniline, and 1.2 g of

25  pyridine hydrochloride in 31 ml of 2-ethoxyethanol, 2.6 g of the title compound was
obtained as a crystalline solid: mass spectrum (electrospray, m/e) M+H 383.9,



extract was washed well with water, dried, and concentrated. The resulting
solid was recrystallized from ethyl acetate to give an off- Wm‘t SEB) 2084 np
150-153. Exanple 117 5 4-[3- D et hyl am nophenyl)am no] -5

6- bi s(2- met hoxyet hoxy) - 3- qui nol i necarbonitrile A stirred m xture of

4- Chl or 0- 5, 6- bi s(2- net hoxyet hoxy) - 3- qui nol i necarborutrile (0.67 g, 2.0

mol ), pyri &woms§8639 nm, 4.8 mmol ), 3-di nmet hyl am noani papesodthfassdr ochl ori de
(0.50 g, 2.4 mmol ), and et hoxyethanol (6.0 m) was reffuxed for 2 h,
cooled, and 10 partitioned with ethyl acetate and water containing

pot assi um carbonate to give ph 910. Th organic |ayer was washed wth

wat er, dried and concentrated. The rem%ue was chromat ographed on silica
gel with met hyl ene chl ori de-ethyl acetate-nmethanol to give an anber gl ass;
mass spectrum (el ectrospray, me) MH 437.0. 15 Exanple 118 4_-f

(3- Acet vl phen5rl)am no] -5 6-bi s(2-net hoxyet hoxx) - 3- qui nol i necarbonitrile In
the manner of Exanple |16, Example 78

4- Chl or o- 5, 6- bi s( 2- rrethox ethoxy) 3 qul oI I necarbonltrl |l e was reacted with
3-am noacet ophenone t & riChlorg-2rfuarp-Sthydrg =l [

et hanol to give o~ white ?&go@-@ %&&5@%@6&%@@@ e 119 Met hyl

4- met hoxy- ~3- nor phol i n- 4-yl - propoxy) benzoat e stirred m xture of nethyl
isovanillate (22.6 g, 124 mol), N-(3-chl oropropyl)norpholine (25.4 g, 155
nol ), potﬁSSBylmihlﬁg’lﬁKbOmh@n‘(eﬁx%d&tﬁ“tm%%ﬁh@@'&f 7-3Edhlop oy tdse0 i odi de
(0.92 g, 2.5 mrgefé of 2-butapone was refluxe for. 20 h. The

2- but anone VABSEH} Eﬁﬂw’“t%}ﬁd Bhé Plosthy rethih sabprate gf) 4vhlor-Fnat er  at
0C. The resulnumsumrb@-aﬂinedams 1if gl biewhuefhdrmhw isBocassifvel y with 30
\éacg'/ebsgnfoggé oxybt ﬂp Télg%%fmound was obtame% asac Osét"all}{l\le)sgh gl%éLSBG

4- met hoxy- 5- f @ectomplelebiraspray,yb/e M- d35/3,43Z8ni t r obenzoate To a stirred

sol ution 9? met hyl 4- net hoxy- 3- ( 3- nor phol i n- 4-yl - propoxy) ) benzoate 5 (30.9
g, 100 mmol) in 100 nil of acetic acid at 25C was added 50 nml of 70%nitric
acid during 30 m The solution was Hsanpld 720 45C at whi ch point the
reaction started and Iy ture. After a total
of 1.5 h at 45-50C thw%qr%ﬁﬁzﬁhq %en&Mmth i ce-water and
240 g (1.75 nol) of pot assgthonyibrinistnoxn Ainet3eabonitriteed Wit h et hyl acet ate.
The extract was washed with water, 10 dr| ed, and concentrated to give a

yell ow solid, np 78-82C.
15 By using the above method, starting with 3 g of 7-(2-chloro-ethoxy)-4-chloro-6-

_._)

methoxy-quinoline-3-carbonitrile, 2.46 g of the methyl carbonate of 4-chloro-2-
fluoro-5-hydroxy-aniline, and 1.18 g of pyridine hydrochloride in 31 ml of 2-
ethoxyethanol, 2.2 g of the title compound was obtained as a tan solid: mass spectrum
(electrospray, m/e) M+H 421.9,
20
Example 80
4-(4-Chioro-2-fluoro-phenylamino)-7-(3-dimethylamino-~

ropoxy)-6~-methoxy-guinoline-3-carbonitrile

25 A mixture of 1 g (2.38mmol) of 4-(4-Chloro-2-fluoro-phenylamino)-7-(3-chloro-
propoxy)-6-methoxy-quinoline-3-carbonitrile and 0.07 g of sodium iodide in 17.85 ml
of 2M dimethylamine in tetrahydrofuran was placed in a sealed tube and heated to
125°C for 3.5 hr. The solvent was removed and the residue was mixed with warm
ethyl acetate gnd saturated sodium bicarbonate solution. The organic layer was

30 separated and dried over magnesium sulfate. Solvent was removed and ether was



Exanpl e 121 Met hyl 2-am no-4. - et hoxy-5-(3-norpholin-4-yl- propqéy)benzoate
15 A sol ution of P 2004

met hyl ' 4- met hoxy- 3- ( 3- nor phol i n- 4-yl - propoxy) ) - 2-ni trobenzoate (32.5 g,

91.7 mml) in 110 nl of methanol and 220 nl of ethyl acetate was
hydrogenated. at 55 psi in the presence of 2.0 g of 10% Pd on carbon

catal yst at whbwsspbter 4 h the mxture was filtered, angefH&:hhést rate was
evaporated to dryness. The residue was 20 recrystallized from
acetone-hexane to give a tan solid, np 78-82C. Exanple 122 Et hyl

2_(di met hyl am nonet hyl eneam noO- 4- nethoxy 5

(3-norphol i n-4-yl - propoxy)benzoate 25-Bmi xture of nmet hyl

2- am no- 4- met hoxy- 5- ( 3- nor phol i n- 4-yl - propoxy) ) benzoate (6.49 g, 20 mol)
and di net hyl f or mam de di net hyl acetal (4.25 m, 30 mmol) was heated at 100C
for 1.5 h. Al volatile materials were evaporated off directly at 70Cto

200 4D 01) cHAb OSE VA F FOe e depanipt Bt 9 h et o e compound ©

4- Di hydr oqui naslaiwtite solidemise xpectbunt Gledwdsphag) nvey M+ 42§99 0pOXY) - 4- 0X0- 3- carboni tr
ile To a stirred solution of n-butylllithium (17.6 mM of 2.5 Min hexane;
44 mol). in 26 nL 5 of THE at -78C was added a solution of acetonitrile
(1.85 ml, 45 mmol) in 44 ml of THF HwimplgslO m After stirring at - 78C for
15 m the gmxture was tr f
2- (di net hyl ami nonet hyl en‘? £l = A in-4-yl

propoxy)) benzoate (7.6 £ phg ] p-3Jdalf gng 20 m After 90 m
at -78C the m xture was treated vvlth carbon d| oXi de while warmng slowy to
25C and 10 then evaporated to dryness. The residue was partitioned with

n- but anol (208 Mitpreapf 1hal @ 3§mmglg afeﬂ(*@@mﬁeﬂmtwmn)(lmnqﬂﬁﬁ—cﬂ]hm-or gani c

| ayer was sepgb -m%&@eﬁxd%ﬁets &@gddftﬂg?_gh succe55| veflqo%ﬁﬂﬂ L GygpPorated to

dryness. The resulting solid was triturd ’bor | i ng
acet one aHd n%?%%\wdmﬁ ipdide in 40 mh ptfyleneislygolidimeshyl ether refbmeds%r 7 dir. Thp 255 260C.
15 solvent was removed and the residue was mixed with warm ethyl acetate and saturated

sodium bicarbonate solution. The organic layer was separated and dried over

magnesium sulfate. Solvent was removed and ether-hexane was added. One standing,

the crystals were deposited giving 1.1 g of the title compound as a off-white solid:
15 mass spectrum (electrospray, m/e) M+H 470.9.

Example 82
7-(2-Dimethylamino-ethoxy)-4-(3-hydroxy-4-methyl-

phenylamino)-6-methoxy-quinoline-3-carbonitrile

20
A mixture of 1 g (2.38mmol) of 7-(2-chloro-ethoxy)-4-(3-hydroxy-4-methyl-
phenylamino)-6-methoxy-quinoline-3-carbonitrile and 0.078 g of sodium jodide in 19.5
ml of 2M dimethylamine in tetrahydrofuran was placed in a sealed tube and heated to
125°C for 14 hr. The solvent was removed and the residue was mixed with warm ethyl

25  acetate and saturated sodium bicarbonate solution. The organic layer was separated
and dried over magnesium sulfate. Solvent was removed and the residue was
chromatographed on silica gel eluting with ethyl acetate-methanol-triethylamine
70:30:2.5 giving 0.89 g of the title compound as a light yellow solid: mass spectrum
(electrospray, m/e) M+H 393.0; (M+2H)"? 196.9.

30



Exampl e 124

4- Chl or o- 7- met hoxy- 6- ( 3- nor phol i n- 4- pr opoxy) - 3- qui nol i necar bonitt3 iSE@ 2804
stirred m xture of

1, 4- Di hydr oqui nol i ne. - 7- met hoxy- 6- ( 3- nor phol i n- 4-yl - propoxy) ) 20

4- oxo-.3-carbonitrile (4.75 g, 13.8 mmol ), 0.10 mM of DW, and 55 nil of

t hi onyl chl agbepssygs refluxed for 3 h. Volatile matter d by
evapor ati on at@g%%? and the residue was stirred at 0C w??ﬁw%ﬁﬁﬁgfure of
met hyl ene chl ori de and water containing potassium carbonate to give pH
9-10. The organi c Layer was separated, shed with water, dried and
concentrated to give a brown solid; mass spectrum 25 (el ectrospray, ne)
M-H 362, 4, 364. 4. 18 SEP 2004 WD 01/68186 -72 Exanple 125 PCT/USQ /07068
4-1(3-Chl oro-4 fluoronhenyl)am no] ~- 7- met hoxy- 6( 3- nor phol i n- 4

yl - propoxy) ~qui nol i necarborutrile 5 A stirred m xture of

4- chl or o- 7- net hoxy- 6- ( 3- nor phol i n- 4 qu) oxy)) 3-qui nolinecarbonitrile
(1.8 g, 5.0 mol), 3- chloro 4- quoro I he (0.87 g, 6.~0 nmmol ), pyridine
hydrochl oride (1.15 g, iy ‘ Bh Ré-ethpat hanol was refl uxed
for 2 h, cooled, and sti yfg lhhh € ~ '%@i&%uﬁf éalnlng pot assi um
carbonate to give pH 10 } e resu g bro Ol was filtered off,
washed with water and hexane, and dried. Recrystallization f r'om et hanol

ave an offs wiy t | 4G i%?%%ﬂh R ” )
91 [ (3-Br orrgnhe yliﬁfgﬁ r?g I| 7- {“ﬁé 6- ( 3- nor gﬁtﬁﬁg’?ﬁf : dr%4methyl
pr opoxy) - 3- quiPAEWiRwekhs W“i‘l“@lme' 'ﬁ”bmﬂhahﬁ&ﬁ%ﬁmt&)@ﬁmrﬁlom;md
4- chi or o- 7- e e e Sodkub BBEEROL it edhydle doBRMA RGLAAL BPSALDRR L1 | e vas

reacted with 3- bronDanlll %% give the title conpound; recrystallized from
met hanol to gls?}ﬁe"éwascff’?“’ apcthe Fosidye wesgnixeylgrithwaan ethyl acstatephdesatupareds -
[ (4- Chl or 0 2s<5duul® I‘tﬁq&l‘b@ﬂa& )solufidi. MHe- & EEEE h@ély wak 353;5@2&&3"%(1 Rieidd jover,
propoxy g#|n0I| Saon trlle nner _of nE
4 chl or o- >?y““€ S ¥t Fas EF“S?P’edp g Vf‘gﬁ ‘ﬁ%?l‘ili‘&“}aFP@@a ‘?S‘o?ﬁ tr| l e was
reacted wi _t h mhcargebeixumgamﬁth ethplaadtatt nRethah ity Rmine G 0302 58svi W Ghe
recrystal | Zeﬂﬂé Eomrpogx?cf as ariigﬁt orangg so\(lg I%zPss gge];tru\l\rﬁl% }e(catrossgxl'aly, m/e) M+I-ZI%ZS %12C 13

SEP 2004
M+2H)* 218.0.

15 Example 84

ropoxy)-6-methoxy-quinoline-3-carbonitrile

A mixture of 0.8 g (1.83 mamol) of 4-(4-chloro-2-fluoro-5-hydroxy-phenylamino)-7~(3-

20 chloro-propoxy)-6-methoxy-quinoline-3-carbonitrile and 0.055 g of sodium iodide in
15.6 ml of 2M dimethylamine in tetrahydrofuran was placed in a sealed tube and
heated to 125°C for 2.5 hr. The solvent was removed and the residue was mixed with
warm ethyl acetate and saturated sodium bicarbonate solution. The organic layer was
separated and dried over magnesium sulfate. Solvent was removed and the residue was

25  treated with with ethyl acetate-ether depositing a solid and giving 0.51 g of the title
compound as a off-white solid: mass spectrum (electrospray, m/e) M+H 445.0;
(M+2H)™ 243 4,



WO 01/ 68186 PCT/ US01/07068 - 73 5 Exanple 128 4-[(3

Hydr oxy- 4- met hyl phenyl ) ani no] ' - 7- net hoxy- 6( 3- nor phol i n- 4- yI - pr cb®x8P 294 qui
nol i necarbonitrile In the manner of Exanple 125, ‘

4- chl or o- 7- met hoxy- 6- ( 3- nor phol i n- 4-yl - propoxy) ) - 3qui nol i necarbonitril e was
reacted with 3-hydroxy-4-nethylaniline to give the title conpound;
recrystal | i 2eglofdegfapn et hyl acetate to give an anber soli -227C
(dec). 10 Exanpl e 129 er iRt

N { 3- Cyano- 4- (( 3-i odophenyl _) am no- 6- qui nol i nyl } - 2- pr openami de D ssol ved
500 ng (1.29 mml) 6-am no-4-[(3-i odopt;gnyl ) am no] - 3- qui nol i necarbo 15
nitrite in 1.0 mM of DV and added 6 m~“THF. Chilled to OC under N2 and
added 200 ul (1.43 mmol) triethyl amne and 120 pl (1.44 mmol) acryl oyl

chl oride. Renoved ice bath at 15 m nutes. At L5 hours stripped sol vent.
Slurried residue with water and dilute sodi um bi carbonate. Coll ected,
washed with water, air dried. Boile solli gg in ethyl acetate. Filtered off
solids, renoved solvent of the filtrAt8P®8Ad dried in 20 vacuo, giving 39I
nmg of orange-brown sda~{4el x2dflusres Ry{phbrtz pin@thoRy-2) . MrH=441. 1.
Exanpl e 130 6- Ami no- 4- { ({ 35 LR85 R008r ﬂin-eg‘s-_&%{)iogl%hé necarbonitrile 25 A
m xture of 6.70g (16.1 .

4-[ ( 3-i odophenyl ) am no] - 6- ni tro- 3- qui nol i necarbonitrile, 300 nl ethanol,
and 18.2 g5 (8AQ. ) _ ' s LS te ! f 1 ux wnder N2.
Renoved heat Rt@%ﬂ?i&%%@%b?}:‘g Sfa?%ar%§£§§%d¥ @g@%ﬂ%h%@gllggg)oﬂg e until pH
was basic, fofffArergrogoxybunethpry-neineling-tcagbenitrils: i 24ed gf 0(273. Smimolr sof 30
Extract ed wi { RopAbiAE o801 £lof btk GAARTHCLIPAL bl lidddt BREAG gAML 11 Cered

t hr ough 13 004 WO 01/68186 PCT/ US01/ 07
refluxed for 7 hr. The solvent was removed and the residue was mixed with warm

ethyl acetate and saturated sodium bicarbonate solution. The organic layer was

10 separated and dried over magnesium sulfate. Solvent was removed and the residue
was recrystallized from ethyl acetate-carbon tetrachloride giving 0.63 of the title
compound as a light tan solid: mass spectrum (electrospray, m/e) M+H 487.0;
(M-+2H)* 243.9.

15 Example 86

ethoxy)-6-methoxy-quinoline-3-carbonitrile

A mixture of 0.8 g (1.83 mmol) of 4-(4-chloro-2-fluoro-5-hydroxy-phenylamino)-7-(2-

20 chloro-ethoxy)-6-methoxy-quinoline-3-carbonitrile and 0.11 g of sodium iodide in 16.1
mi of 2M dimethylamine in tetrahydrofuran was placed in a sealed tube and heated to
135°C for 14 hr. The solvent was removed and the residue was mixed with warm ethyl
acetate and saturated sodium bicarbonate solution. The organic layer was separated
and dried over magnesium sulfate. Solvent was removed and the residue was

25  chromatographed on silica gel eluting with ethyl acetate-methanol-triethylamine
60:40:3 giving 041 g of the title compound as a tan solid: mass spectrum
(electrospray, m/e) M+H 430.9; (M+2H)*? 216.0.



magnesi um sul fate. Stripped solvent and dried in vacuo, giving 3.48g of
yel | ow- brown solid: mass spectrum (el ectrospray me): MH = 387.103 SePagiph e
131 5 4-[(3-1odophenlrl, am no-6-vitro-3-quinolinecarbonitrile A m xture of
3.10 mL (25.7 mmol) 3-iodoaniline, 200 nil ethanol, and 5.00 g (2i.4 mmol)
4-chl oro-6-vitro-3-quinolinecarbonitrile was heated to reflux under Nz for
3.5 hours. Gehrsisgnd made basic wth a saturated sodi Lg&ﬁjsgﬁ{.,&gnate.
Stripped solvents 10 and azeotroped with ethanol. Slurried residue with
hexane and col |l ected. Air dried, washed solids with water, and dried in
vacuo. Dissolved solids in 400 m ' ethyl acetate, stirred with Darco,
filtered and renmoved solvent. Dried soPfds in vacuo to give 7.38 g of

yel l ow solid: mass spectrum (el ectrospray me): MH = 417.0. 15 Exanple 132
N { 3- Cyano- 4- [ ( 3- met hyl phenyl ) am no] - 6- qui nol i nyl } - 2- but ynam de Di ssol ved
597 ng (7.10 mml) 2-butynoic acid in 25 m THF under NZ and chilled to OC.
Added 950 pl (7.30 mmol} i sobutyl &yroform&te and 780 ~1 (7.10 mmol} 20
N- net hyl nor phol i ne and stirred for mplidl es. Added dropwi se a sol ution of
778 mg (2.84 mmol 4-(4-Chloro-2-fluoro-5-hydroxy-phenylamino)-6-methoxy-7-

6- am no- 4-[ ( 3- met hyl phenyl ) a 0], - B gul ol.inecarbonitrile, stirred for 15
m nutes at OC and then af=z5€<t F ppet—Sorvent and slurried
residue with water, dryl ng the gumy sol i d in vacuo briefly. BOI | ed solid
in ethyl etate an

crash out heliilo'r"‘é‘l {&Q rqg ‘?‘“‘8‘8 F FREAIINQE =

solid: nass sqhlors-ethomy] quincline omMEHZZt g3(4752nm01)dfrﬁ’orﬁ5l?ne?004 WO

01/ 68186 PCT/ IS0/ 78 Eaml
6- Ani no- 4- [(3%'{%]“% °Q§§d*“ f% W 2l ej‘%?‘%eﬁ‘o & Bbreed dimethst sther beated jpsed 53 g 10%
pal | ad| um on gk a.tdﬁS‘tCofcm lﬂdmn'ﬂletﬁolvelmwaﬁ Irersdved auilethe NBideedasSmixed/ withd cat al yst

with 140 ml efba lac-gfé,tet Jﬁh%atﬂﬂ@ﬁqB&ué %mgrb&ﬁtelsglu Js hhe ?rg?r&%fa er%vaL( 3

met hyl phenqv]l ) am noJ - -qU| nol 1 necarbonitrile

-<

anhydr ous 1ty ciepartpfoand ired wexmasnesnmsmﬁq@a&émtwasrr@mvgd(aqdohe @suﬂv@uwas 1 S

m nut es and fdhl*cInﬁE%?apﬂ&i oh thEHdggbl Cé?dtln& eth}rc'te'iﬂypl%é?até ﬂn'et I-t Iax‘iﬂhleEd In
vacuo, giving 2.455 g of li/ | ow sol | d” nmass Spectrum ectr spray me):
M- | = 27S. 2. Egiying) 8443m of thygtitle- QQI{'I?(OB“%ﬁI‘PyFaﬂh 1 mass spectrum

am no] ~-3-qui l@(l;ttdgﬁﬁ IM-FHH’V(EO Avpitge of S.00 g (21.5 mol)
4- chl or o- 6- nl(tBI’O 3- q%?{r?légl i necar boni tprﬁlle 200 mL I S ethanol, and 2.75 nil

(25.7 mmol ) 3-toluidine was heated to reflux for 4.5 hours.
15 Example 88

N-[3-Cyano-4-(3-flucrophenylamino)quinolin-6-yl]acrylamide

A solution of 1.00 g (3.60 mmol) of 6-amino-4-(3-fluorophenylamino)quinoline-3-

carbonitrile in 12 mL of THF under N, was chilled in ice. Triethylamine (0.436 g, 4.32
20 mmol) was added followed by 0.393 g (4.32 mmol) of acryloyl chloride and the

reaction was stirred at 25°C overnight. The solvent was removed and the residue was

slurried with water and filtered. The crude product was washed with water, dried,

washed with hot ethyl acetate and dried in vacuo (50°C). This yielded 0.862 g of N-

[3-cyano-4-(3-fluorophenylamino)quinolin-6-yljacrylamide as a brown solid: mass
25  spectrum (electrospray, m/e): M+H 333.1.



Cool ed and added a saturated sodi um bi carbonate until pH was basic.
Stripped solvents and azeotroped with ethanol. Slurried w th hexdn SEP 2004
collected, and air dried. Washed with water and dried in vacuo. Boiled in
ethyl acetate, stirred with Darco and filtered. Stripped solvent and dried
in vacuo to give 4.82 g of yellow orange solid: 20 nass spectrum

(el ectrospr ayo éfe8igs MrH = 305. 2. Exanple 135 PCT/US01/0706

N-{4_[ (3- Chl or ophenyl ) am no] - 3-. cyano- 6- qui nol i nyl } - 2- propenam de

Di ssol ved 430 ng (1.46 mol)

6- am no- 4-[ (3-chl or ophenyl ) am no] - 3- qui pnol i necarbonitrile in 4 nl DVF,
added 10 m TI-3F and chilled to OC undér N2. Added 224 ~,| (1.60 muol)
triethylamne and 133 ~, 1 (1.60 nmol} acryloyl chloride. Renbved ice bath
at 15 mnutes, reaction conplete at this tine, but stirred overnight at
25C. Stripped sol vent, added a dilute sodi um bi carbonate to the residue and
collected solids. 30 V\ashed wth vvatgg 8% dried in vacuo. Boiled in ethyl
acetate, collected solids and Z WO 01/ &8186 PCT/ USOL/ 07068 -76
dried in vacuo, givi reg/-Ridethogy-4 ppige ns3-cabenitieum (el ectrospray
me): MrH=349.0, 3S1.0. Exarrpl e 136 5

6- Am no- 4-[ (3-chl orophenyl) am no] - 3- qui nol i necarbonitrile A m xture of 6.30
g (19.4 ol ) Agsojutign ef?.500p Gty minalriofiéLhlerovs, T-dimetBoxytd-quindlineehotimitd tri | e,

300 i ethgnobay @gh g’-gzﬁ %&@%ﬁm&mﬁ glegn&' dPH: Eeu%d)%»&g%@ge&o refl ux

under N2. Renoved hea ours d 1ce water an asic with 10
sodi um bi car bBwfge ¥ fosg hr. Methanel was arldady Bllewnd bﬂwmﬂﬁ@@s (L 8) andhvodatitef or m

Dried organi Cpa@yiflfwabkdnibved dTHérfEsﬁﬂje fad ﬁ’\%m;d Wit cﬁl@c{técﬂf}ﬁrﬁ% yght and

dried resi due i,n vacuo 8 ving 5 F own mass spectrum

(el ectrospray® pitpy. Ifmng"?“”!’l &@eEQéfiPpIEe of 3¢, 74lieti®x it (Br ophenyl )
am noJ ~6- nltrmtrsp}ceuymﬁh@qaﬁﬁmmwbamdn& Asrrzarow rffals1 0. Gnags (ﬁgctn%nfwnm) )
4ch|orog Hi SW%gln b2[311(_‘11%rb0n|trlle 60 nil ‘et hanol, and 5

mL3- chl or 8n| &at olPefl ux under N2. Reroved heat at 20 4
hours, cooled to 25C and added saturated sodi um bi carbonate until the pH
was basic. Stripped solvents and azeotroped wth ethanol. Slurned residue
wi th hexane, collected solid, and ai a'ﬂf"%é’ Washed solids with water and
dried in vacuo. Di By@bphenylamino)-6.gthexiri-nethepigaihdine-icatbbiggilam t h Dar co, and
filtered. Stripped solvent and dried resi'due in vacuo, giving 6.5g of

yel l ow solid: mass spectrum (el ectrospray me): 25 MrH = 325.0, 327.0. 13
SEP 2004 W) 03l 68486 ¢FCTI0USOLBBZOMmBN 76 4-chloro-6-ethoxy-7-methoxyquinoline-3-

carbonitrile and 0.788 g (4.58 mmol) of 3-bromoaniline in 20 mL of ethanol was
refluxed under N, for 7 h. Saturated NaHCO; was added, volatile material was

removed and the residue was azeotroped with ethanol. The crude product was

slurried with hexane, filtered, washed with water and dried. Recrystallization from
20  ethanol gave 1.31 g of 4-(3-bromophenylamino)-6-ethoxy-7-methoxyquinoline-3-
carbonitrile as tan crystals: mass spectrum (electrospray, m/e): M+H 397.9, 399 8.

Example 91
4-Chloro-6-ethog-7—methogyguinoline—3-carbonitrile
25
A mixture of 7.95 g (32.6 mmol) of 6-ethoxy-7-methoxy-4-oxo-1,4-dihydroquinoline-
3-carbonitrile and 50 mL of phosphorous oxychloride was refluxed for 3h 40 min. The
phosphorous oxychloride was removed in vacuo and the residue was slurried with ice
water. Solid NaHCO; was added (pHS8) and the product was collected by filtration,
30  washed well with water and dried in vacuo (40°C). The yield was 7.75 g of 4-chloro-



Eaanpl e 13%

N. . ( 3- Cyano- 4- [ ( 3- met hoxyphenvl ) ani no] - 6- qui nol i nyl } - 2- pr openani de3 SEP 2004
Di ssol ved 500 nmg (1.72 mmol)

6- am no- 4-[ ( 3- net hoxyphenyl ) am no] - 3-qui nol i ne5 carbonitrile in 2 m hot
DMF, added 6 ml THF, and chilled to OC. Added 264 w (1.90 mmol)

triethyl am a@ o3o6ssLS8 pl (1.90 mmol ) acryl oyl chloride.pdraispiwesisi ce bath at
15 minutes. Stripped solvent at 2 hours. Washed residue with dilute sodium
bi carbonate, collected solids, washed with water, and air dried. Boiled
solids in ethyl acetate, collected and flri ed in vacuo, giving 288 ng of

yel | ow- orange solid: mass 10 spectrum’fe'l ectrospray me): MH = 345. 2.
Exanpl e 139 N {3-Cyano-4-[(3-met hoxyphenl)anm no] -6- quinolinyl}
-2-butynam de 15 Di ssolved 362 ng (4.31 mmol) acid in 20 m THF under Na
and chilled to 0C. Added S60 pl (4.30 mmmol) isobutyl chloroformate and 47S
p,1 (4.31 nmo}. e : Yy ad . sti.rred, for 1 putes.. Di ssol ved
500 g (1. 72 m{)\?”@gﬁ,ﬁg@@ﬁﬂa @frb@rﬂgle ds' T4 taB soﬂé‘? T gpsectn%

[ (3- met hoxy phielestroseray, mds): L2638, Rée%ar borutrile in 2 nml hot DVF and added
20 M 20 THF. Added this to the m xed anhydride dropw se, stirred for 15

m nutes at OC and at 25C overnight. Stripped solvent, slurried residue with
wat er, collected solids, and air drEeample®Zrystallized fromethyl acetate

and dried §n vacuo, @E&B&%-&Zﬂo@%@%-%@-hi’h&@%’Ho.liﬁg-i’:-mtl%@ec'[ rum

(el ectrospray me): = 1. anpl e 0

N- ( 3- Cyano- 4-[ ( 3- met hoxyphenvl | am no] - 6- qui nol i nyl } - 4- pi peri di no- 2- but ynam

O T Al s bl iyt 0 110
and chi t under ., e . nmol.). .

N- et hy! nor ph%‘l“ilﬁg gaﬁa_(}f,%& ?ﬁrd““e‘&@é%@@l%g‘ae‘{)@a@&”? #BIBBL pEFM/ 07068 - 78

(5.78 mol ) i fonimntidel washrbfuxed fof Bt eVoldblld thaterthl fvay refidvedl dad iR Sresidud vaglded a

sol ution ?({ 840

6- ani no- 437 ( ﬁ%ﬁ%‘%ﬂﬁ%ﬁ@%ﬁﬁﬂ?ﬁ@W&%Prﬁ%ﬁtheefeﬁ'u’%‘ﬁ‘i‘et"rsialpgfplfis&‘6| ved in 10

m hot pyri di mButylithivzh (100mimol)iniheesie iwak ditite@Pwith 6@ mlasiheiabgid@ofamia Wit h

codi um sul T at 8L G hRAPERAT B UBhAD o5 Sitapife s bo L S TpPmoRE® caded

onto a col unmwaf adsled iover Y lmin Bhdittid solation w4X%stiret hfan @0/ minhy Thacaidat e,

S 1190 0! alloBlnc ) 6 Af 858051 R i 5 2 B 570 T O
15  cold solution over 0.5 h. After stirring for 2h, the reaction was quenched at -78°C

with 13 mL of acetic acid. It was allowed to warm to room temperature and volatile
material was removed in vacuo. The residue was slurried with water and the crude
product was collected by filtration washed with water and dried. This material was
then washed with chloroform and dried to give 7.95 g of 6-ethoxy-7-methoxy-4-oxo-

20  1,4-dihydroquinoline-3-carbonitrile as yellow crystals: mass spectrum (electrospray,
m/e): M-H 2432,

Example 93
Methyl 2-Amino-5-ethoxy-4-methoxybenzoate
25
A mixture of 17.0 g (66.7 mmol) of methyl 5-ethoxy-4-methoxy-2-nitrobenzoate, 13.1
g (233 mmol) of powdered iron and 17.7 g (334 mmol) of ammonium chloride in 95
mL of water and 245 mL of methanol was refluxed for 4.5 h. An additional 13.1 g of
iron was added followed by refluxing for 2.5 h. Then an additional 13.1 g of iron and

30 17.7 g of ammonium chloride was added and refluxing was continued for 12 h. The



10 Exanpl e 141 6- Am no- 4-[ ( 3- net hoxyphenyl ) am no] - 3- qui nol i necarbonitrile
325 ng of |1 O% pal l adium on carbon was added to a round bottom f| ask 3uggre 2004
NZ and covered with 165 nil et hanol. Added 3.29 g (10.3 nmol)

4-[ ( 3- net hoxyphenyl ) 15 am no]-6-vitro-3-quinolinecarbonitrile and 800pl
anhydrous hydrazine and heated m xture to reflux. At 1.5 hours, filtered
hot through webidefss stripped solvent and dried in vacuoP ﬂbgzﬁll/[}%@ 876 g of
yel l ow solid: mass spectrum (el ectrospray me): MH = 29? 6 Exanpl e
142 4-[(3- met hoxypbenvl )am noli-6-vitro-3-quinolinecarbonitrile A mxture
of S.00 g (21. S mml) 4-chl oro-6- V|tro5 3-qui nolinecarbonitrile, 200 m 25
ethanol, and 3.0 nl (26.0 mmol) manlsu?l ne was heated to reflux under NZ
Renmoved heat at 4.5 hours and made basic with saturated sodi um bi carbonat e.
Stripped solvents and azeotroped with ethanol. Slurried with hexane and
collected crystals. Washed with water, dried in vacuo. Dissolved 5.94 g of
crude product t t r

filtered, str IréaEh g ?&eern&’{hl-du C?‘E‘?éjg ﬁ%ﬁa&glcxﬁag ré%c%vétli ﬁgm%odlﬂt{a%of% g of

yel | ow- or ange r@tel ias mgreépefbtqmmqum ewt the syxirays ms@)treaMdeiﬂl Derto,1. 13
SEP 200 WO 01 RGH /. 3of

N-[4-[(3-Chl Oé%ﬁ&%??ﬁg!—ﬁ?ﬁd%@?@&o’c Zlgng 3}?&2%4 21 &LA% ?eﬂr% m& cButynam de
Di ssol ved 3366thgfﬁyc4¢merb°>whwyateaw wmle: a@qsapqcﬁurg lqmowray ).aMdHchi |l ed to
0C 5 under 5sN2g35/¢lded 520 ~, 1 (4.00 mmol ) isobutyl chloroformate and 440 ul
(4.00 mmol) N-nethyl rmrphol ine and stirred for 10 m nutes. Added a solution
of 500 ng (1.60 nmol)

6- am no- 4-[ (3-chl oro-4-fl uorophenyl )ﬁmngg,]ggs qgui nol i necarbonitrile, stirred
for 15 mnutes at 0C and then at_25C oveyni ht. Strlpped sol vent, washed
with water, collected and PRI 0K zedfromethyl
acetate, gi'ving 148 ng of a 10 yel I ow soI id: mass spectrum (el ectrospray
me): MrH. = 379..1

Nk [ 5 aR S A gt s i AT e ‘?]dee“ﬁ’l SgRe-SreIPRBIEAS 145 5 Shenani de

15 Di ssol ved dcefi®acid (v3s ﬂ@atéthwlt}) 15 mL of conc nitric acid dropwise over 12 min. The

6-am no-4-[(3 | yl.) am n oI|n carbonltrl in2nm
hot DM, addecF%t?E‘?“r‘Has #?Fﬁay%r h:gl"i”%(PPIS‘? kﬁﬂ‘ﬁa@rpw "}&%Héa’aﬁéojf% {3.52
mmol ) tri et hyproduxt rvexs ZriglacR@dSntl métByl&id atmsnﬂe ambﬁyle@tydctsmhér@t’vrad&d \Rm*roved ice
bath at 15 m 0 |V rrled si due
with a dilut e%l%[e ddﬁ ?dé%trigs;ldéxt‘& &{%:egl gééaetgdoislﬁ’ ,eniw §\lzva heg’va h wat er.
20 Recrystlal | ﬁpéldxsf-‘ﬂmhex}hg'-lmtmb@mateas }gllo;w oryst@st Smasg spebtryoe {dlestiospolyj d:  mass
spectrum (el egff0 Fla% 367.1, 369.1. Exanple 145
N-{4-[(3-Chloro- 4- uorophenyl)am noj - 3- cyano- 625
qui nol i nyl } - 4-di net hyl am no- 2- but enam de Di ssolved 1.50 g (4.80 nmol)
6- am no-4-[ (3-chl oro-4-fl uorophenyl )ﬁmngg]gs?)qw nol i necar bonl trile in 50 m
TIC, added 836 pl (4.80 mml) N Ndiiso yl et hyl

ethyl 3-Ethoxy l-methoxybenzoate

20
A mixture of 24.3 g (134 mmol) of methyl 3-hydroxy-4-methoxybenzoate, 36.8 g (267
mmol) of anhyd potassium carbonate and 31.4 g (201 mmol) of ethyl iodide in 500 mL
of dimethylformamide was stirred at 100°C for 5.5 h. An additional amount of ethyl
iodide (31.4 g) and potassium carbonate (18.4 g) was added and heating was

25  continued for 2 h more, The reaction was filtered and volatile material was removed
from the filtrate in vacuo. The residue was slurried with water and filtered to collect
the product which was washed with water and dried. Recrystallization from heptane
gave 15.6 g of methyl 3-ethoxy-4-methoxybenzoate as white crystals: mass spectrum
(electrospray, m/e). M+H 210.9.

30



am ne, and chilled to OC under N2. Added SO0 pl (4.80 nmol)

4- br ono- but - 2- enoyl 13 SEP 2004 WD 01/68186 80 PCT/US01/ 07068 cht 8r$kfe 2004
and after 1 hour dropwi se added the m xture to 10 nl of a 2M solution (19
mmol ) of dinmethylamne in THE cooled to -78C. At 2 hours, added 5 m (9.5
mmol ) nore of dinethyl am ne solution and warnmed to 25C. After 1 hour,
poured ont o wo ERkfs SOl Ution of sodium bi carbonate. Extrpgg f&g %ﬁh et hyl
acetate, dried organics with 5 brine and sodium sul fate, reduced to snall
vol une and | oaded onto a colum of silica gel. Eluted with 70%

met hanol / et hyl acetate) stripped sol vq%_of desired fractions and dried in
vacuo, giving 427 ng of yellow solid: Ss spectrum (el ectrospray me): MH
= 424.0, 426.0. 10 Exanple 146

N-(4-,[(3-Chl oro-4-fl uorophenyl )am no] - 3-cyano-6

qui nol i nyl } - 4-di et hyl am no- 2- but enam de Added 500 p,| (4.80 nmol)

4- br onp- but - 2-enoyl chloride to a S@x%hﬁ 60f 1.50 g (4.80 15 mmol) )

6- am no-4-[ (3-chioro-4-fl uorophenyl ? - qui nol i necarbonitrile and 836
pl (4.80 mmol) N, N-di i sopr oty fdvaneknd-miethoRendoatf H- at OC under N2. At 1
hour added the m xture dropwse to 1.26 nl (24 mml) diethylamne in 11 m
THF chilled to -78C. Renpbved dry ice bath after conplete addition, and at 2
hours, 45 ni nftseltionol 348 8185 mmah of @nhtdf@fy"}'@eth@?fme“@%w arid petis sGaefum

bi carbonate. &b %\ﬂﬁlh@dcﬂ\intdfbo &I/ D meth@nat 624 éh@aed@wrﬁgnommﬁhé Rt Wi th
bri ne and sodi um sul f and stripped sol vent. Loaded conpound onto a

col urm of si | Vesfegayed a@&ﬁ?éﬁ“%‘ﬁ&@ tiogy 3V AseRONERd dntp 80T °§E’é‘9‘éﬁ°@ta‘“§1gr| pped

sol vent from gegi dfesddﬁ;ﬁlalﬁ&a!rm&e ang duetdwweabtﬁetua) mt&'eﬁ!ef‘greztgg vﬂﬂx of
yel | ow or ange_sol i g ect r.um (lzt rospray me): H= 4S2. 4, 454.4.

13 , SEP 200 V#6%/ STPER 0 Phb el Tkl R B ok ] >ohyirong-4-

{4-[((3-Cnl Orﬁetﬂc)fybttﬂﬁﬂ@i’ﬁﬁwy)ﬂmm}dﬁ cyano- 6qui nol i nyl } - 4- nor phol i no- 2- bu

t enam de i Added 500 pl (4.80 nmol) 4-brono-but-2-enoyl chloride to a

solution of 1.50 g (4.80 muol)

6- am no-4-[(3-chl oro-4- fI uor ophenyl )?_aﬁlihﬂla]973 qU| nol i necarbonitrile and 83 6
n1

gel (4.80 nmmol) nr o ¢ ) ) . der Na. At 1
hour added the ﬁllﬁl}gtmb o b"v" ¥"mer*hy}(’ SRR PR BrpRBREHEE in 10 nd

THF at 0C. Renoved ice bath upon corrplet e additi on and at 3 hour S, poured
reaction ont OAamlxture of 1.00 g (3.82 mmol) of 4-chloro-6-ethoxy-7-methoxyquinoline-3-
15 carbonitrile and 0.563 g (4.58 mmol) of 3-hydroxy-4-methylaniline in 20 mL of ethanol
was refluxed under N, for 8 h. Saturated NaHCO; was added, volatile material was

removed and the residue was azeotroped with ethanol, The crude product was

slurried with hexane, filtered, washed with water and cold ethanol and dried.
Recrystallization from ethanol gave 0.632 g of 6-ethoxy-4-(3-hydroxy-4-

20  methylphenylamino)-7-methoxyquinoline-3-carbonitrile as light yellow crystals: mass
spectrum (electrospray, m/e): M+H 349.9,

Example 98

4-Bromo-but-2-enoic acld [4-(3-bromo-phenylamino)-3-cyano-quinolin-6-vll-amide

25
A solution of 1.65 grams (0.01 mole) of 4-bromo crotonic acid (Giza Braun, J. Am.
Chem. Soc. 52, 3167 1930) in 15ml of dichloromethane was treated with 1.74 ml
(0.02 moles) of oxalyl chioride and 1 drop of N, N- dimethylformamide. After an hour
the solvents were removed on the rotary evaporator. The residual oil was taken up in
30 25 ml of tetrahydrofuran, and 3.39 grams of 6-Amino-4-(3-bromo-phenylamino)-



10 m xture of ice and saturated sodi um bicarbonate. Extracted wth ethyl
acetate, dried organic layer with brine and sodi um sul fate, and stri pped
sol vent. Loaded conpound onto a colum of silica gel, elut ed| ivlsé 12%

met hanol / et hyl acetate, stripped solvent from desi red fractio aff@} dri ed
in vacuo, giving 798 ng of yellow solid: mass spectrum (el ectrospray me):
MrH = 466. 4wodo8&idk. 15 EX&ITp' e 148 . PCT/US01/07068

N-{4-[ (3-chl oro-4-ffuorophenyl)am no] - 3- cyano- 6qui nol i nyl } - 2- nor phol i n-4-yl
met hyl _-2-propenan de 20 Partially dissolved 1.37 g (8.00 mmol)

2- nor phol i n-4-yl met hyl - 2- propenoic acigd in 50 mM THF and chilled to OC
under Na. Added 1.06 nml (9.6 nrnol) N-methyl norpholine and 833 ~.| (6,4
mol ) isobutyl chlorofornate. Stirred at OC for 1 hour and added a sol ution
of 1.00 g (3.20 nmol) 6-am no-4-[(3-chloro-4-fluorophenyl)

am no] - 3-qui nolinecarbonitrile in 5 mM pyridine. Stirred overnight at 25C

Pour 4, 28 OB atoful o £EnPBEkeBR oA YAUMIUIBhAR DRAPLE o ract o

wi th ethyl acet ate organi c rine and sodi um sul fate, and
stripped sol \f@lh’tweﬂb)"éle@rﬁi)lwllse\?&lfen@f 1193 al &0 binmeles) of diisoprepyisthybinineca gel ,
eluted with Mem%a%ﬁ%wlma&f%@ér%d %brﬂupae&hﬁ%efagtmé I8 ARl red
fractions and dried under vacuum givin range solid:
nmass spect r uMeReEAtede thhe erganig laygr avps drmdwver a@@@f@ls sadiign e}ﬂfate apd zaksEqD 2004 WO
011 68186 BCT /sm/vQ&BG&ms&%mEaM%e%te&fo? aﬁmouﬁ%mﬂném{g(éhypkﬂeﬁ{e%éh

fl uor opheny)am n ui nol i necarbonitrile A m xture "of 360 ? 15.6 nmol )
P

4-[ (3-chl oroﬂ!tﬁqeﬁlff@rl Sharriby) poetatn smmtthlswsqbﬁamem%&fa%@ﬁﬁ le, 250 ni
et hanol , and 4lbforld bt-A-didicacilT(3-brébdpRenglbiine)- Al RndasindiadtyBchnlid, r ef | ux under

N2. Rermved heat at 1.5 hours and added ice water. Made basic with sodi um
bi carbonate. Stirred for 2 hours extracted with chloroform Added brine to
the separatory funnel to help separiiaspledgers. Stirred organic layer with

Darco and, . dried with SOdIlﬂ’n Ifate I;ilt.ere t.ri pped solvent and dri ed
in vacuo, giving 10 4. 46 AL erre B ss spect rum
(el ectrospray me): MH = laBhino R3-oydio-qghixeiingg-¢l]-drhife

4-[(3-chl oro-4-fl uorophenyl)am no] -6-vitro-3-quinolinecarbonitrile 15 A
m xture of S.00 g (21.5 nmol) 4-chl oro-6-vitro-3-quinolinecarbonitrile, 200
mlL et hanol , iftbeBmillliteys ¢£23 1@olansolntion &-dirdtiytamint-if tetraliydenfiirdn wes cuﬂeﬂ heat ed to

ref fux under . e
sat urated sodi um J;ﬁcar %gansa %ngénﬁn?‘ﬁcg%&ﬂgvggf gomg'bmé?'%%m oI vents and
azeot r opeld wi(3-brogotphemiamis))-droye-@holieéyijlaridaiit B nil el ) &- dmmﬂﬂlﬁmhed sol i ds,

washed with yatgl, Qgﬁggﬁéo?ﬁxs%asdfﬁ&h% 8541&?%%%9@@%& 52 1 hogh 511%{@5 boi | i'ng

ethyl acetate, stirre tered vent and dried
in vacuo, gi vile§weermd 1§ mpf ethyl h@&@t%‘ﬂmdddeﬂraghelsqumm{r#(émdrfmpray m e):

MrH = 343. 1, e@v‘éa%ﬂa@éﬁméﬁa% ddition 25 ml of water, The combined
N-{4-[(4-Br or?g%ahe#y )ar?n no 3-cy anao-lf‘;(-)n ui no fwafr §ca?omeer?3ﬁoase Di ssol ved

500 ng (1.47 %ﬁﬁl“)ereaexam%wal%@a%p@mwéﬁwtytmhvdﬁdjmwwwmnEbcar bo

20  combined organic layers were absorbed onto silica gel and chromatographed on silica

"gel. The column was eluted with a gradient of 1:19 to 1:4 methanol-methylene

chloride. Obtained was 381 mg (56%) of 4-Dimethylamino-but-2-enoic acid [4~(3-
bromo-phenylamino)-3-cyano-quinolin-6-yl}-amide which melted at 209-211 deg. :
mass spectrum (electrospray, m/e): M+H 225.5, 226.2.



nitritein 1 m hot DMF, added 6 ml THF and chilled to OC und@@ g%azﬁﬂded
226pl 30 (1.62 mol) triethylam ne and 135 pl (1.62 nmol) acryl oy

chloride. Renoved ice 1 3 SEP 2004 WD 01/68186 PCT/ US01/ 07068 -83 bath at
15 minutes. At 1.5 hours, stripped solvent, slurried residue in dilute

sodi um bi carbonate, collected solids, and dried in vacuo. Boiled solids in
et hyl acet atwg o1@iskect ed, and dried in vacuo, giVving Z94ctBsedb706s

yel | ow- orange solid: nass spectrum (el ectrospray me): MH = 393.1, 395.1.
5 Exanpl e 15Z 6- Ami no-4-'[f4-bronophenyl am no]-3-quinolinecarbonitrile A
m xture of 3.10 g (8.40 nmol) 4- 62~

[ (4-bronmophenyl )am no] - 6-vitro-3-quinolinel0 carborutrile, 155 m ethanol,
and 9.47 g (42.0 mml) SnCl Z di hydrate was heated to reflux under N2. After
4 hours, renpoved heat and added ice water. Made basic with sodi um

bi carbonate and stirred for Z hours. Wth nuxture still basic, extracted
with chloroform stirred organic Iaﬁgﬁﬁm&ia,Darco and dried with sodi um
sulfate. Filtered, stripped solvent and dried in vacuo, giving 2.265 g of
brown-yel | ow solid: mass #3iehdamnqby cpeidEaEfome-e) . MrH = 339. 0,

341 .0. Ezanple Z53 4- phenylarrﬁno)'-s-gano-%umolin-s-yu-amide _
[ (4- Bronmophenyl )am no] _6-nitro-3-quinolinecarborutrile 20 A m xture of S.00
g (21.5 mml ) 4-chloro-6-vitro-3-quinolinecarborutrile, 200 nl ethanol, and

4.42 g (2558 En@lulioP ol OSBRI hibled)Rt dBplalthe P15 & bbeuridRfurdwisor 3
hours. Renoved heat andfggded saturated Sodi um bi carbonate_ until , basic.

Stripped sol veed 1 ayics bath andyg siution of 723 \E Kb mmoles) ofbremabetAsenRict h hexane,
col I ected sol heks [4-g3 bkofo!phétylaho)-YeF6Quinblins-yiRadide 3G Il icBN,i R-gracuo.
Boiled in ,1.4 Iléﬁkapﬁth I %g cetate, and w. thout conpletely, dissolving
all solids, sPElY f Vs Addsd dropgise; | Stipinggend ophingwere CoMPUSE P8 24 dried in
vacuo, gi Vi NghduSAherg2inl yfebdter\and 05 il of Ethy JcNE Gerelwdidde e layas plepy Nl e} :

MrH = 369 10 37(s)e'pgr'ated ar]fd gqu%clazups. lgy(e)no \Ailasvg):tlggté \%n]tg g-llgcr:r-rﬂ/ p%?t?o:l'\é (()JZ 9? E%etrahydro—

furan-ethyl acetate. The combined organic layers were absorbed onto silica gel and

chromatographed on silica gel. The column was eluted with a gradient of 1:19 to 1:4

methanol-methylene chloride to give 367 mg (51%) of 4-Diethylamino-but-2-enoic

acid [4-(3-bromo-phenylamino)-3-cyano-quinolin-6-yl}-amide. The compound melted
15  at 141-145 deg: mass spectrum (electrospray, m/e). M+H 478.0, 480.0.

Example 101
4-Methylamino-but-2-enoic acid [4~(3-bromo-
henylamino)-3-cyano- quinolin-6-yl]-amide
20
Fifteen milliliters of a 2 molar solution of methylamine in tetrahydrofuran was cooled
in an ice bath and a solution of 729 mg (1.5 mmoles) of 4-bromo-but-2-enoic acid [4-
(3-bromo-phenylamino)-3-cyano-quinolin-6-yl}-amide in 5 ml of N, N-dimethylform-
amide was added dropwise. Stirring and cooling were continued for 2 hours. Then 25
25 ml of water and 15 ml of ethyl acetate were added. The layers were separated aqueous
layer was extracted with 2-15 ml portions of 1:1 tetrahydrofuran-ethyl acetate. The
combined organic layers were absorbed onto silica gel and chromatographed on silica
gel. The column was eluted with a gradient of 1:19 to 1:1 methanol-methylene
chloride. Obtained was 210 mg (32%) of 4-Methylamino-but-2-enoic acid [4-(3-



- s4Exanpl e 154 ~N-{3-Cyano-4-[(3

9. - di fl uor ophenyl ) am no] - 6- qui nol i nyl } - 2- propenani de Di ssol ved! 3. SEFg 2008 37
nmol ) 6-am no-4-[ (3, 4-di fl uorophenyl ) am no] - 3- qui nol i ne5 carbonitrile in 2
mL DMF, added 12 ml THF, and chilled to OC under N2. Added 517 Id (3.71
mmol ) triethylamne and 310 pl (3.72 mml) acryloyl chloride. Renoved ice
bath a 15 mgyiRsss At 3.5 hours stripped sol vent and sllhg,[r,ﬁsggm&%m due with
di l ute sodi um bi carbonate. Collected solids, washed with water, and air
dried. Boiled in ethyl acetate, collected solids and dried in vacuo, giVing
332 ng of yellow solid: mass 10 spectrgﬁt (el ectrospray mle): M+rH = 351.1.
Exanpl e 155 6- Ami no-4-[ (3. 4-di fl uor ophenyl ) am no}- 3-qui nol i necarbonitrile
15 A mixture of 4.53 g (13.9 nmol)

4-1(3, 4-di fl uor ophenyl ) am no] - 6-vitro-3-quinolinecarbonitrile, 200 m

et hanol and 1 S 72 g ( 69.4 mol) Snd z di hydrate was heated to refl ux

under N2. Renp C e sic with
sodi um bi car bonat e‘mg@ | rr%'é'c?anta @I@dgﬁi%% ﬂ%&e &flérﬁgst(l: V&I &tﬂ aqﬁl%?}lﬁ orm
Stirred organtagd efy &94-202 degDar mass sgedtmon (slettoosprayli ru/fe) thrHatBMaNﬂzHi | tered.
Stripped solvepsand 20 dried in vacuo, giving 3.660 g of yellow green
solid: mass spectrum (el ectrospray mle): MrH = 297.1. Exanple 156 4-[(3.4
Di f 1 uor ophenyl ) am no] --6-vitro-3-quiolinecarbonitrile 25 A mxture of 5.00 g
(21.5 muol ¥ 4-chl oro-6-vitro-3-qui nF “gkﬂgf(;zbo nitrile, 250 ml et hanol and
2.55 nml (25.8 nmol) 3,_4- dlfluoroanl was heated to reflux under NZ.
Renoved heat at 3.5 hetsYanOirbe-Medy-1 henylagnylie A dyebsterodi um bi car bonat e.
Stripped solvents and azeotroped w t h et hanol Slurri ed residue with
hexane, coll egted 1.3 SEP. 200g WO 01/68186 -85 PCT/ USOL/ 07068 solids and
air dried. V\a‘étf@’&“\tﬁ ph2 tte%%@ f-aigereling 436.9 @ g2 meoDortd drthegmetiyienelry |

acetate, sti réﬁdodﬁbtﬁtb(%@,ﬁoo fuinof) &4 doo ﬂdﬂt&@éﬁgwﬁﬁﬂeﬂ@cﬁ&f@m’hﬁ{obﬁ@ in vacuo,
t.ere sol vent and

gi vi ng et hyl tat rre

dried in qgcugﬁ‘ v glsgth%rbﬁ’?"ﬁ %&9@?"3&@6?3}’18“3‘” ‘“0@.‘{)‘@ WWC’@ ctrospray
me): MrH= 32Hexine-dihennmd dried fo/give 63.9 g, mp 180-210°C.

N{ 4- [ ~3- Chl or 0- 4-t hi ohenoxyphenyl ) am no] - 3- cyano- 6- qui nol i nyl } 2-but ynam de
10 Dissolved 314 nmg (3.72 mmol ) Z-butynoic acid in 40 m THF under N2)
Chilled to 0 and added 409 ~.1 (3. 7Examgié Jo3N- et hyl nor phol i ne and 485 p, |

(3.72 mmol ) isobutyl chlagr go iLrred nut es. Added
dr opwi se a sol ut i on tha 1 A O umolme[kgmet}t 1~6~mtro—§-czurbommfﬂ

_C)_

15
A stirred mixture of 64 g (230 mmol) of 2-cyano-3-(2-methyl-4-nitrophenyl)acrylic
acid ethyl ester and 1.5 L of Dowtherm A was heated at 260°C for 12 h, cooled,
diluted with hexane, and filtered. The grey solid thus obtained was washed with
hexane and dried to give 51.5 g, mp 295-305°C.

20

Example 104
4-Chloro-8-methyl-6-nitro-3-guinolinecarbonitrile

A stirred mixture of 1,4-dihydroquinoline-8-methyl-6-nitro-3-carbonitrile (47 g, 200
25  mmol) and 200 mi of phosphorous oxychloride was refluxed for 4 h. The phosphorous

oxychloride was removed jn_vacuo, and the residue was stirred with methylene

chloride at 0°C and treated with a slurry of ice and sodium carbonate. The organic
layer was separated and washed with water. The solution was dried and concentrated
to a volume of 700 ml. The product was precipitated by the addition of hexane and



prepared by dissolving 1.00 g (2.48 mmol )

6- am no- 4-[ ( 3- chl or o- 4t hi ophenoxyphenyl ) am no] - 3- qU|noI|necarbop9tﬂ¥ngg
2.0 mL hot DMF and adding 20 15 ml THF. Stirred m xture for 15 t O
and 25C overnight. To drive reaction to conpletion, added 1.24 mmol of the
m xed anhydride (104 ng acid, 136 p|l NW and 161 ~.1 isobutyl

chl or of or matw) o1jsusd S ML THF. Stirred overni ght. Strlppeﬂbﬁﬁkﬁﬁﬂk dried in
vacuo. Recrystallized fromethyl acetate, dried in vacuo, giving 284 ng of
yel | ow- orange solid: mass spectrum (el ectrospray me): MH = 469.2, 47L2.
20 Exanpl e 158

6- Am no-4-[ (3-chl oro-4- thlophenoxyphenyl)anlno] 3-qui nolinecarbonitrile A
m xture of 6.753 g (15.6 mMmol)

4-[ (3-chl or o- 4-t hi ophenoxyphenyl ) am no] - 6-ni tro25 3- qU|noI|necarbon|tr|Ie
250 m ethanol, and 17.66 ¢ (78 0 mml) SnC 2 di hydrate was heated to

reflux under &yg,l g% € Arpl I ce water,
and nade basic i h sodi um bi car ﬁ%gﬂe&%@ﬂﬁgﬁg % @uérquuaéjgldw th
m xt ure stllllﬁd%lc extracted with chloroform Stlrred organic |layer with

Darco, dried with sodi um 1 3 SEP 200g WD 01/68186 -86 PCT/USA /07068
sulfate, filtered, stripped solvent and dried in vacuo, giving 5.996 g of
yel | ow brown sal i d: mass spect rum (Eewle®Spray nme): MrH = 403.1, 405. 1.
Exanple 159 5 4-[(3: @w@@e@m@?gmﬂwﬂ@aﬁw& ifag_ajag.]écaﬁfomrné o3

qui nol i necarbonitrile A mxture of 5.00 ¢ nmo v

4-chl oro-6-rutro-3-quinolinecarbonitrile, 250 mL ethanol, and 6.07 g (25.6
mol ) 3-chl ora- sﬁrremhmherwywdmokd-snm s-ﬁ&amﬁufomeeﬂsdrﬂmt(mderg g Removed

heat ~ at about r a tyr arbonate
stri pped solﬁgﬁP §m§§ggffﬁﬁp "FW*%PH%@&QIggF WF?gﬁgyé %nth hexane

and col | ect edanslollsodm of\bﬂmhﬁhamlt\baswaﬂtﬁtéd ford. 5:th esbldN poaeiliato Dbt&&ﬁl ved

nearly copple et h |rr d wt d filtered.
Stripped g@l vent 4Rd \f)}a‘%erla’.{@é i a"ﬁ’%’)?a?%esoggm @ {V’ée % &V° B "Pﬁ‘afrggxc s aniline.
Dried in vacumsultgigyelioy dn»h@@ragﬁlmfedr weshsbwitldwatem ddeds gigetadunbdildigedier, ospr ay
me): MH = 4, oN- { 3- Cyano- 4-! [ ( 3- cyanophen_yl

am no-6 ~ui noﬁ%ﬁl}i af-ﬁgﬁfj#g&]‘éarm te %Gégégll(y-ed 729 mg (2.56 mmol)

6- am no- 4-[ ( 3- cyanophenyl ) am no] - 3- qui nol i ne20 carbonitrile in 2 m hot
DWF, added 12 m TIdF and cool ed tf&éﬁ%@HHQer NZ. Added

15 4-[(3-Bromophenyl)-N-acetylamino]-8-methyl-6-nitro-3-quinolinecarbonitrile

A stirred mixture of 4--[(3-bromophenyl)amino]-8-methyl-6-nitro-3-quinolinecarbo-
nitrile (15.3 g, 40 mmol), 0.37 g (3 mmol) of dimethylaminopyridine, 40 ml of acetic
anhydride, and 80 ml of pyridine was refluxed for 3 h and concentrated at 50°C under
20 vacuum. The residue was stirred with methylene chloride and 0.1 N HCl. After
filtration through Celite, the organic layer was washed with water, dried and
concentrated. The residue was subjected to chromatography on silica gel with 1%
acetic acid in methylene chloride to give 11.2 g of an amber glass, NMR (CDCl) 5
2.29 (N-acetyl group).
25
Example 107
8-Bromomethyi-4-[(3-bromophenyl)-N-acetylamino]-6-nitro-3-quinolinecarbonitrile

A stired mixture of 4--[(3-bromophenyl)-N-acetylamino]-8-methyl-6-nitro-3-
30  quinolinecarbonitrile (10.6 g, 25 mmol), N-bromosuccinimide (6.68 g, 37.5 mmol),



3 92 pl (2.81 nmol) triethylam ne and 234 pl (2.81 nmol) acryloyl chi oride
Renoved ice bath after 15 mnutes and stripped solvent at 2 hours. Washe
residue with water and collected solids. Recrystallized from et k@/ISEgc@ﬂht e
and dried in vacuo, giving 318 ng of yellow solid: mass spectrum

(el ectrospray me): MrH = 340.1. 2S Exanple 161

N- d3- Cvano- §oldigsiyanonhenyl ) am no, ~6- qui nol i nyl ) - 4- ni ogrhhfAReed- Ut vnam de
Partially dissolved 1.46 g (8.75 nmol) 4-piperidino-2-butynoic acid in 100
m THF and 30 chilled to 0OC under N2 Added 1.16 m (10.5 nmol)

N- et hyhnor phol i ne and 911 pl ' F 200' 4 WO 01/ 68186 -87

PCT/ US01/ 07068 (7.00 nmol) |sobutyl foformate and stirred for 30

m nut es. Added a solution of 1.00 g (3.50 nmol )

6- am no- 4-[ ( 3- cyanophenyl ) am no] - 3- qui nol i necarborutrile in 8 nil pyridine.
At 3.5 hours poured onto ice bath and nmade basic with saturated sodi um

bi car bonat e. : r a W th
magnesi um 5 sy EPLbzd) polofid ki RO Cudl pERBRANL SIS D
Loaded conpouttestesith an addtionsh0.3% g of dlbwybmrowmélreﬁwcﬂ ani adtitiatsd 2.5

met hanol / et hy} 6, @ﬁ\ﬁed with hﬂ%?lgnesémo\‘l@é"ta.[\é Jﬂgﬁm' aby&ud EOQQHb?s{Jﬁi 1and dri ed
in vacuo, giving 1.008 g of white ectrum( ectrospray
me): 435.0. The E;ga%ﬂyeg_e@s separated and washed successwely with water, sodium

6- Ami no- 4. §, (SedrdcARe BSHBAL I AG)] T%e kiR wab GBS AAQ @wp&a{ee m“% gs 400 ng of
10%pal|ad|umon Qarbontoaro bottom f| ask under covered with

50 m et hanol % 2Awute fram, @QI$SM Hﬁ’)&-cyanophenyl)am nol-6 15

vitro- 3- qU|noI|necarbon|tr|Ie and 250 ~. 1 (7.39 nmmol ) anhydrous hydrazi ne

and heated to refiux. Renoved heat at 2 hours and filtered hot through

celite. Stripped solvent and dr| ed Examplect®3, gi vi ng 887 ny of yeI | ow solid:

mass spectrum @gi3emb 2hvl)4 3-dimdditiglamnindfthy B aib

4-1 ( 3- Q/mi@phenyl)am no] 6- nltro 3- qU| nollnecarbonltrlle A mxture of 5.00
g (21.5 | ) 4-chl oro-6-vitro-3-quinolinecarbonitrile, 200 nil ethanol, and

3. 04 g (25.8 mmht)rreasdnﬁomediﬂamlirﬂm&lﬁms(zbMtledmﬂ Q30 Gifdol) ¥t o°Bewasved 25

heat at 3.5 hg t tur mbl ca
Stripped sol vedé?dsagaau%'i 35%5508‘8’“3 1 ‘ﬁ@g a@qﬂ%bgo Fim'ﬂgli '%1&‘%8 d col | ect ed
sol i ds. Washeghinlitdoarbatiteite (Ah6 gd23inerool) in 1¥amlief THBadukiegl1d m. AAesrgearmidbune et hyl

acetate, coll t%%“tf’mé% )&ﬂ% v&ggtlr%d for%h "t ¢ Q'gfga{aé.g\i/a\{)ior%&é%@d %8']; i %l | ow br own

solid: nass spectrum ctrospray nie 01/ 68186
PCT/ US01/ 0¥ 068as-18fixed in 230ml of methanol with 12.7 g (92 mmol) of potassium carbonate for

1 h. The mixture was cooled, saturated with CO,, and concentrated. The residue was

partitioned with methylene chloride and water. The organic layer was washed with

water, dried, and concenirated. The residue was subjected to chromatography on

silica gel with methylene chloride-ethyl acetate-methanol-triethylamine to give 6.0 g
20  yellow solid, mp 223-226"C.

Example 109

25 A stired mixture of 4--[(3-bromophenyl)amino]-8-dimethylaminomethyl-6-nitro-3- *
quinolinecarbonitrile (5.98 g, 14.1 mmol), iron powder (2.76 g, 49 mg-atoms), acetic
acid (5.67 ml, 99 mmol), and 70 ml of methanol was refluxed for 2 h and then
evaporated to remove methanol. The residue was stirred with water for 10 m, and the
orange solid was filtered off and washed with 2% acetic acid. The total filtrate was

30  basified to H 10 with 5 N sodium hydroxide. The resulting precipitate was extracted



Eaanpl e 164 N-{3Cyano-4-[(3-ethyphenyl)am no]-6-qui nolinyl}-2-butynam de
Di ssolved 370 ng (4.40 mmol ) 2-butynoic acid in 20 mM THF underéyégg ﬂ?‘
chilled to 5 0C. Added 484 pi (4.40 nmol) N-net hyhnorpholine an
(4.40 mmol) isobutyl chloroformate and stirred for 10 m nutes. Added a
solution of 500 ng (1.76 nmol)
6- am no- 4- [ Wdmeksignyl phenyl ) am no] - qui nol i ne- 3- car boni t p¢dresokmode ML DVF and
10 M THF. Renoved ice bath at 15 minutes and stirred overnight at 25C
Stripped solvent, slurried residue with water, collected solids, and dried
in vacuo. Boiled in 10 ethyl acetate, |l ected solids and dried in vacuo,
gi ving 494 ng of yellow solid: nass spectrum (el ectrospray me): MH =
350. 9. Exanple 165
N-{3-Cyano-4-[(3-ethyny|phenyl)anino]-G-quinoIinyI}-2-propenanide 15
Di ssol ved 1.00g (3 52 mmol ) 6-am no-4-[(3-ethynyl phenyl)am no) - 3-qui nol i ne
carbonitrile g Lo under N2.
Added 539 p, ‘? ‘gﬂe rﬁ%/ﬁpg@%ﬂ gga%ggégﬁd gﬁ&dfl&é@é@fg “)[edgcryl oyl
chl ori de. Re%%éélﬂ‘i“@ewyaﬂwe&tedIfos=hmmﬂmg§@hﬂm %ltomgﬁpe’dﬂsahylewbtaat I .5
hours. Sl urt iRthah@Shidibifarkit UPLR 3300 BAbGCkAE HAl Wikidp 1€c'tr5sp‘i’

ght. Recr%dtalll from et hyl acetate, I'n vacuo, |V|ng 302 ngy
of orange soMVe: ﬁ%§%6%6@§ﬂfun1(electrospray nie) 339.1. Exanple 166 N f
3- cyano- 45[ ( 3- et hvnyl phe~r | nanun~- 6- cIU|noI|nyI~-4 pi peri di no- 2- but vnam de
25 Partially dissolved 1.03 g (6.16 mmo| ) 4-piperidino-2-butynoic acid in
70 M THF and chilled to O under Nﬂkamahé6081z p,| (7.38 mml)

N- et hyl nor phol i ne and 8§ Biofho -B-‘é pigVdim@kylor of ormate. After 0.5
hour stirring, added a solutlon PE 46 D
\d-6-numn

6- am no- 4- [ ( 3- et hynyl pheny ES3SRMeRaYl-c-quinoy ﬁ%‘?&é@%@l@ém trile dissolved 13
SEP 2004 WD 01168186 -89 PCT/ USOl/ 07068 in5m pyr| dine. At 1 hours poured

onto ice ,hat de ba5| th a atd‘? gysod
bi car bonattae t} 5?‘5”?8&“%%“5 pie 3‘8‘3&% ¥ %glnn‘?“ét 1 LPLf'g%dl um
sul fate, r edm:%lml,@ Qammnnlm 4 Omillmlﬂﬁ'I-Eratl o?coezdaasﬂdwmnﬁ cmeiowmmef(o szlica gel.
Eluted with n ethyl ac Strlp soI t ,Of sired
fractions angi(sqﬁi Pﬂ@% ey ctlj(g By v?‘h glz?l gﬁ\?’gﬁll 8 ‘é? olid: mass
spect rum (el émmobqnyba;mﬂ]@)-dlmethylannnomethyl -3-qu1nohnecarbomtnle (0 79 g 20

mmol) in 4.0 m! of THF was added during 60 5. The mixture was warmed to 25°C,

15  stirred for 2 h, and diluted with water. The ;H was adjusted to 9-10 with potassium
carbonate, and the resulting solid was filtered off, washed with water, stirred with
methylene chloride, and filtered. The latter filtrate was concentrated to give a solid

—4"

which was subjected to chromatography on silica gel with methylene chloride-ethyl
acetate-methanol-triethylamine to give an amber solid; mass spectrum (electrospray,
20 m/e) M+H 462, 464.

Example 111
N-{4-[(3-Bromophenyl)amino]-3-cyano-8-dimethyl-
aminomethyl-6-quinolinyl }-2-propenamide
25
To a stirred solution of 6-amino-4-[(3-bromophenyl)amino]-8-dimethylaminomethyl-3-
quinolinecarbonitrile (0.20 g, 0.50 mmol) and N,N-diisopropylethylamine (0.13 ml,
0.75 mmol) in 3.4 ml of THF at 0°Cwas added acryloyl chloride (0.045 ml, 0.55 mmol)
during 5 m. After stirring for 3 h at 0°C the mixture was diluted with sodium

30  bicarbonate solution. The resulting solid was filtered off, washed with water, dried,



M-H = 434.2. Exanple 167 10

6- Am no- 4. - [ ( 3- et hynyl phenyl ) am no] - 3- qui nol i necarbonitrile A,m %yr f
2.00g (6.36 mml} 13 )gE# 209

4-[ ( 3- et hynyl phenyl ) am no] - 6- ni tro- 3- qui nol i necarbonitrile, 100 nml et hanol,
and 7.19 g (31.8 mml) Snd 2 di hydrate was heated to refl ux under NZ
Renoved heatwabisdids hours and added ice water. Made baS|PQ:Tm551l]) 0’16§ sodi um
bi carbonate and stirred for 2 hours. Extracted with chl oroform stirred
organic layer with Darco, dried with sodiumsulfate, filtered, stripped
solvent, and dried in vacuo, giving 1.737 g of yell ow brown soI id: mass
spectrum (el ectrospray nie): MrH = 28S.2.” Exanpl e 168 20

4-' [ (3- Et hynyl phenyl ) am no] - 6-nitro-3- quinolinecarbonitrile A m xture of
5.00 g (21.5 mmol ) 4-chl oro-6-rutro-3-quinolinecarbonitrile, 200 m
ethanol, and 3.82 g (32.6 mml) 3-ethynylaniline was heated to refl ux under

N2. Rermpved h ut ted sodi um

bi car bonat e u%ﬁ: u%ct%g)s?gém@?@g 'ggiﬁgal %eéﬁ'% %ﬁﬁ ‘% /P et hanol .
Slurried resi Bg&ang-triethylaminedo givela padibealide chasapécttam (Wmhqﬁayy\me})wm er and
dried in vacugdiygpgl ved in ethyl acetate, stirred with Darco, filtered,
stripped sol vent ‘and dried in vacuo, giving 4.544 g of yellow solid: mass
spectrum (el ectrospray nie): M+l 3 = 315. 1. 1 3 SEP 2004 WO 01/ 68186
PCT/ USA / 04068 -90 Exanple 169 N—{4 v‘?'el

Br onophenyl ) am no] - 3- cyano- 6- 4~ui nol'i n 4? pi perl di no- 2- but ynam de
Partial ly dissolved 1.23%-gt-{(Z-Dxgmophenviammel-3resanatBrdimethybut ynoi c acid in 40
m THF and 5 chilled to 0OC ug,qﬁ{,m qg,g iad 8- 4 nmol )

N- net hyl nor phol i ne and 768 p, [ (5. S m*ri SO u yT~ chlorof ormate. Stirred
10 m nutes and added a solution of 1.00 g (2. 95 mol )

6- ami no- 4- [ ( 3Tbn etiresdhitireite) Bl o= A %&dﬁfblphéﬁ R difnthfankifor D'VE and 10
m THF. R ved i.ce 5m nB(t es and a hour mgcd t 3 nor e

of nixed gnhy%f’ﬁméfﬁe" d 2@'3“19960& i%g 0 5918‘?*°B|an¢\|wnﬂa>ﬁaceseamd~@tl25?%wmd9¢d chI or 010

formate), stio.isn ((l\ﬁenmolgbﬁacetic aa@endeStAﬁep BE th volhileGhtter ﬁis%iﬁoﬁﬁedro%s' due with
wat er, and CO% ct ed so | acetate and col | ect ed.

Di ssol ved i n 20% maF‘Hﬁn bec’f?f“ ‘f Yvﬁsr Fﬁ"%?f’l é‘?“é‘ﬂ“ bicgrbggate; plytien. gEhe Fl ash
chr omat ogr apheeshltinigt $oli@ Gods rmtbiednﬂ hasteyt | withC whiof, Qiried,! 4nd DR FstADLY S Of

desired fract; in.vacu in of brown solid: mass
spectrum (el e(b:(%g%sagéri%%F Biv ﬁ%&&\é rﬁ@b‘%@%ﬁ% Exanpl e 170

N~{4-[ ( 3- Bronophenyl ) am no] ' - 3- cyano- 6- qui nol i nyl } - 4-di propyl am no 2

but ymam de Partially dissolved 1. ZBE%;%ﬁ mol ) 4-di propyl am no-2 butynoic
acid in 100 mM THF 20 and chilled tO der Nz. Added 974 ~.1 (8.85 muol)
N- et hyl mor phol Nag- thoxy-4,5-bis(2-methoxyethoxy)phenyl]-N.N-dimethylformamidine

To a stirred solution of 15.7 g (50 mmol) of ethyl 2-amino-4 ,5-bis(2-methoxyethoxy)-
20  benzoate (Pfizer patent WO 96130347) in 50 ml of DMF at 0°C was added

phosphorous oxychloride (5.6 ml, 60 mmol) during 15 m. The resulting solution was

heated at 55°C for 45 m, cooled, diluted with methylene chloride, and treated at 0°C

with 200 m! of N/1 sodium hydroxide during 2 m. The organic layer was separated

and washed at 0°C with water. The solution was dried and evaporated with added
25  toluene present to give 18.4 g of amber oil; NMR (CDCls) 8 3.02 (s, Me:N).



(5.90 mol ) isobutyl chloroformate and stirred for 30 m nutes. Added a
solution of 1.00 g (2.95 mml) ) 13 SEP 2004
6- am no- 4-[ ( 3- bronophenyl ) am no] - 3- qui nol i necarbonitrile in 8 m pyridine.
At two hours, quenched with ice water and extracted with ethyl acetate.
Dried organic | ayer with magnesi um sul fate, reduced solvent to a snall

vol ume and w6 ol/csesded onto a colum of silica. gel. El utpegugsiiohoset hyl
acetate, stripped solvent fromdesired fractions and dried in vacuo, giving
764 nmg of yellow solid: mass spectrum (el ectrospray me): MH = 504, 506. 4.
1 3 SEP 2004 WD 01/68186 -91 PCT/ US01/ Q4068 Exanple 171
N-{4-[(3-Bromophenyl ) amn no] - 3- cyano- 6- qui nol i nyl } - 2-,

nmor phol i n- 4-yhnet hyl - 2- pronenam de 5 Partially di ssol ved 1.26 g (7.37 mol)
2- nor phol i n-4-yl net hyl - 2- propenoic acid in 40 mMl THF and chilled to OC
under N2. Added 810 p,l (7.37 mmol) N-nmethyl norpholine and 980 p,| (7.37
mmol ) isobutyl chlorofornate. AfterExs‘rxﬂmgnqg 10 m nutes, added a solution
of 1.00 g (2.95 nmol . Lo )

6- ami no- 4- [ ( 3- br onophERHNIEQGURGINE : gswthorsddrqagbonitiile n 2. 5 il DVE and
20 M THF. Strlpped sol vent at 2 hours slurrled 10 residue with water,

col |l ected solj d dri e in yacuo. Recr stallized fromethyl acet ate and

dried in vac ﬁ'i"\?f?ﬁﬂ“@f AuHlithiam ( ¥ insksrang; 11 9graollig &8t ym

(el ect r os[s ayof MRt 'ﬁ%wasaﬂﬁ?daé%o@ofd@&@ﬂﬁlléﬁ%gaﬂ 1122 mmol) in 110 ml of
N-{4-](3- Brom,-4fluo %amno] ano 6qui nollnyl}4 di net hyl am no- 2-

but enani de Matfe* r%‘}goar'iﬁ7§3ﬁtf DUSRoE MERYE Magdretsd With2ng 386 pl

(2.25 nmol ) tsbiuﬂmt hyf Si- MLcaﬁoefthHQS-bld(Z-rﬁetﬁtﬂ%ﬁcﬁy)pﬂ&ymmtnM Bxén-chl ori de,
294 p, 1 (3. 38 | Af t er bubbling

IU| | C.hI d "
had subsi ded,?V¢ '3}75 )%3{5% du s‘ﬁe\/ggn}?{‘ igenq‘e stiTed TEHEE YBSi ut | on was
added to a nitreated Mmfacﬁﬁ&cxﬁgl{.s? mE&S&mn{o)) The mixture was warmed to 25°C and

6- am no- 4¢d ( 3y »4- T4, uin |tr 50 m

TE nd Yo HReEBPad ek B8R ety AR HATRI PR B0C cnder

N2. At 1 hourresuliing enchitel s@idvWiseiltmd aivasmddumﬁumteﬁ atiﬂ Bied td gind 1(Z7 @Mnehs met hyl

amne in THF Séé&?glr@éawd) bl 9é?em)ved dry ice bath after conplete
iti r (5ure237I

addi ti on. Aft our s a cold solution of sodi um bi carbonat e,
extracted with ethyl acetate, dri ed organic layer with sodium sul fate and

"“-4

reduced solvent to a small vol une. ﬂﬂ’g’f gnto a colum of silica gel and
eluted with 50% net hanol / et hyl acetat ri pped sol vent of i 3 SEP 200 W
O 011 6818F - 92 PCT/ is(2-methoxyethoxy)-3-quinolinecarbonitrile

A stirred mixture of 1,4-dihydroquinoline-5,6-bis(2-methoxyethoxy)-3-carbonitrile
9.68 g, 30.4 mmol) and 30 ml of phosphorous oxychloride was refluxed for 1.5 h. The
resulting solution was concentrated under vacuum, and the residue was stirred with
20 methylene chloride at 0°C as ice-water and sodium carbonate were added until pH of
mixture was 8-9. The organic layer was separated, washed with water, dried and
concentrated to give a tan solid; mass spectrum (electrospray, m/e) M+H 337.1, 339.1,

Example 116

25

A stirred mixture of 4~Chloro-5,6-bis(2-methoxyethoxy)-3-quinolinecarbonitrile (2.52
8, 7.5 mmol), pyridine hydrochloride (0.87 g, 9.0 mmol), 3-ethynylaniline (1.06 g, 9.0
mmol), and ethoxyethanol (22 ml) was refluxed for 1.5 h, cooled, diluted with water
30  containing potassium carbonate to give pH~9, and extracted with ethyl acetate. The



desired fractions and dried in vacuo, giving 386 ng of yellow solid: nmass
spectrum (el ectrospray me): MrH = 467.9, 469.9. Exanple 173 5 13 SEP 2004
N-{4-[ (3-Brono-4-fl uorophenyl)am no] - 3-cyano- 6qui nol i nyl } - 4-di et hvl am no- 2-
but enam de Made 2.25 mmol of 5-brono-but-2-enoyl chloride by mxing 3 86 pl
(2.25 mol ) trinmethylsilyl 4-brono-but-2-enocate, 10 ml nethyl ene chlori de,
294 pl (3. 3&owmkies 10 oxal yl chloride, and 2 drops of Dieruédibfks bubbling
had subsi ded, renoved solvent and dissolved in 10 m THF. This sol ution was
added to a m xture of 800 ng (2.25 mmol)

6- am no- 4-[ ( 3- brono-4-tl uor ophenyl ) am_ng].- 3- qui nol i necarbonitrile, 50 m
THP, 3 mlL DVF (failed to dissolve amne) and 392 p,| (2.25 mmol)

N, N-di i sopropyl ethylam ne chilled to OC under Nz. Renoved ice bath at 20

m nutes. At 1 hour added 15 dropwise to a solution of 1.2 m (11.2 mol)
diethylamne in 4.4 m THF chilled to -78C. Renoved dry ice bath after
conpl ete addi bR vdaGvashed el Gith Wates, diRdlTafd cnﬁﬂa&&.ﬁﬁfl' Fhreuiles hﬁ’d @aOf 1ce and
saturat ed sodi um bj carbonate, extracted wt acetate,” drie organi c

| ayer with soEﬁcﬂFFP%‘%ﬂdiﬁé’Pbﬂ%éFe%ewa%ﬁ'WmSOb@m1§ﬁ'dl5$ vol une. Loaded
conmpound onto a colum of silica gel, eluted with 30% net hanol /et hyl 20
acetate, stripped solvent from desi red fractions and dried in vacuo, giving
321 nmg of vyellow brovvn solid: nmss Eﬁ\?&? (el ectrospray me): MH =
496.0, 49759. £y pirefy] hdNQhER .Palﬁg&?@bﬂrﬁécyano- 625
qui nol i nyl } - 4- nor phol I no- 2- butenam de Made .25 mmol o I ono- but - 2- enoyl
chloride by mxing 3 86 pl (2.25 mml) trinethylsilyl 4-brono-but-2-enoate,
10 m et hyl eAaticéd mixiwde of 284lopo-5, s(ba(zanahmha;qpthmhns&a&b@ﬁm@ @znd 2 drops

82/ gg/llz%Afthg’%mggﬁ%égggﬁﬂ 'gﬁ rﬁgédid“]“?sﬁhyiventawmy%ﬂcgb’é utl on was

added to a m @39 s 24 m880), Ayl EtRoxEthawb(60 ml) was reﬂuxed for 2 h, cooled, and

6- am no- 444 ( 35 ol i necar.boni.trj 50 nl
THF, and 3‘{62 ‘Q{“ dggﬁ %‘n@f’?"q’%‘?ﬁﬁd ‘u)’*?%sp&?‘?%“‘m? g‘%ﬁiz by ApGRR 1 5“éeoP“t§ 0C under
Na. At 1 hour 10. sBiteatganirelayer waswashed vithvwster, tdoied arsiodontantrated f THe nsﬂxdx(e.ll 2 mol )
nor phol i ne i onpl et r enoved
the ice bat hnvmr')s ‘%nﬁnalfﬂ %’?ﬁlr @%‘n‘% gd&g}l?’&‘ léfﬁlcg{oﬂ%é cﬁl afegaée"gﬁh g{]ur at ed
sodi um bi car b&iveanemberalassirastisprétim (eledispspra eYMHE @¥Aed or gani ¢ | ayer with
sodium sul fate and reduced solvent to a small volune. Loaded onto a col um
of silica eluted with 12% net hanol / et hyl acetate, stripped sol vent
from desi ?gd fractions and dried i nEwmbllsgl ving 369 ngy of yeI low | O
solid: mass speci. : anf<anpl e 178
N-{4-[(3-Bronp-4- y y y 1 nyl } - 4- nor ph
ol i no- 2- but enam de 15 Made 2. 07 mmol of 5-brono-but-2- enoyl chl ori de by

m xi ng 363p, ln( ZheOharieP!of Efahigﬁt v, SA-bmb o5, 868 23
met hyl ene chl or| roxaly &gﬁl ori e and ‘% dro s of DVF.

de, 270
Rermoved sol veRPoRIFER Wb‘%ﬁ‘?tﬂb Wéthb%i“ﬂfé%?c%ﬂ@‘em’@s@ gi5e) the, titlg) Cﬁilnpqqqﬂ'a The acid
chloride 2@ uktrgnallims frofickeindl o givé b ivhitesold, nPA30/283 (dec).

Example 119
Methyl 4-methoxy-3-(3-morpholin-4-yl-propoxy)benzoate

25 A stirred mixture of methyl isovanillate (22.6 g, 124 mmol), N-(3-chloropropyl)-
morpholine (25.4 g, 155 mmol), potassium carbonate (18.8 g, 136 mmol),
tetrabutylammonium iodide (0.92 g, 2.5 mmol), and 248 ml of 2-butanone was
refluxed for 20 h. The 2-butanone was evaporated off, and the residue was stirred

with water at 0°C. The resulting white solid was filtered off, washed successively with
30  water and hexane, and dried; mp 90-94°C,



20 (2.07 mmol)

6- am no- 4-[ ( 3- br onp- 4-f f uor ophenyl ) anm no] - 7- met hoxy- 3- qui nol i necayr gEPt %p4
e, 50 M THF, and 721 pl (4.14 mmol) N, N-diisopropylethylamne chilled to
OC under N2. At 1.5 hours added this mxture to a solution of 900 pl (10.4
mmol ) norpholine in 4.3 mM THF at 0OC. Warned to 25C after conplete ‘
addi tion, awmb @lssids hours added 900 pl nore norpholine. pergsolidéss, poured
onto a mxture of ice and 25 saturated sodi um bi carbonate, extracted with
ethyl acetate, dried with sodium sulfate, and reduced solvent to a small
vol ume. Loaded conpound onto a col um of silica gel, eluted wth 12%

met hano/ et hyl acetate, stripped sol vent Prom desi red fractions, and dried
in vacuo, giving 287 ng of orange-brown solid: mass spectrum (eI ectrospray
me): MrH = 539.9, 541.09. 13 SEP 2004 WO 011 68186 PCT/ US01/ 07068
-94Ezanpl e 176 4-[(3-Bronophenvl | am no3[ - 7-et hoxy- 6- met hoxv

3-qui nolinecarbonitrile A mxture OfEéﬂxgleon(l 90 mmol )

4- chl or o- 7- et hoxy- 6- et hoxy- 3- qui nol I ne carbonltrl I e, 20 m ethanol, and
250 p,t (2.28 mol) Methydriathoxy-$16-merphdlindryg pbangodter N2. At 3
hours, added 103 w (0.95 mol ) and 10 m et hanol and refl uxed overnight.
Rem)ved heat and nmagde basic wth saturated sodi um bi carbonate. Stripped

sol vent, sl uni &8 & g&reduelugipr 1of mesthyh d-methoy-Sc(3-merpholin-¢ryl-praprrybenzagte ashed

with water gndasiegdoo ﬂnﬂbBthQOO ﬁu Hf d%etm‘ia%ﬂi amls‘@‘ w&saiadécpba il f‘WmﬁﬁeCt rum 10
(el ectrospray Et hoxy-4-[ ( 3- hvdr ox- 4-

s s 60 o ke s
- net hyl phenyl ) & 289 et ﬁ?}“@"&?hﬁ’l‘qdﬁééé%ﬁ’h’@w‘@t%reﬁ(’“ﬁi’ﬁtﬁtﬁ"e of 500
my (1.90 rnnol ndwssdeiisostaimigd ROk tanlsseat&rexm&r qttbfwa msqaﬁtb@nsot’c: ihee, 30 N

et hanol, and 281 | anj s heated to
reflux under I\ﬂ“’%"\{}g?”%? %ﬂ?ﬁ’d t‘h@ﬁ%{;@ﬁe %Wﬁte (I.}Y‘ 18!5 q)m,?g%tf‘ﬁWH‘t ed
sodi um bi car boreabamate Sandi qzxpudedswitlweﬂiysadmcb sTh &itact wasekied vith Reeane.
Col | ect ed i wat er vacuo, giving 364 ng off
white soli 8 nglies? %@%gnch&t a?"&%"?‘é’?%?é?“?g dlﬁdd?pﬁgé?‘% = 349.9. Ezanple 178
4 - Chl oro-7-et hoxy- 6- net hoacy- 3- qui nol i necarbonitril e 25 M xed 122 nmg (0.50
rnnol ) 7-ethoxy-1, 4-di hydro- 6- net hoxy- 4- oxo- 3-qui nol i necarbonitrile and 2.0
mlL et hyl ene chl oride under N2 and kept tenperature near 25C. Added 218 p.|
(2.5 nmol ) oxalyl chloride and 10 | tExappld2d mmol) DVF) Stirred overnight,
diluted with chl orofygLmyand.s S g UMLRl,6aL bonat e unti |
basi c. Separated Iay%ﬂtjé—%la [0 ﬂi il L5 KO% q’r]rg]%gésru %fate stripped
sol vent 13 SEP 2004 WD 01/ 68186 -95 PCT/ | TSOl/ 07068 and dried in vacuo,
giving 117 19 Rlsohiéh et 4 AR PRS- ATHERRP) Phietbontd 2 5™ 262. 8,
P g, 91.7 mmol) in 110 ml of methanol and 220 ml of ethyl acetate was hydrogenated at

55 psi in the presence of 2.0 g of 10% Pd on carbon catalyst at 25°C. After 4 h the
mixture was filtered, and the filtrate was evaporated to dryness. The residue was

M

20  recrystallized from acetone-hexane to give a tan solid, mp 78-82°C.

Example 122
Ethyl 2-(dimethylaminomethyleneamino)-4-methoxy-5-

3-morpholin-4-yl-propoxy))benzoate
25
A mixture of methyl 2-amino-4-methoxy-5-(3-morpholin-4-yl-propoxy))benzoate
(6.49 g, 20 mmol) and dimethylformamide dimethyl acetal (4.25 ml, 30 mmol) was
heated at 100°C for 1.5 h.‘ All volatile materials were evaporated off directly at 70°C to
give a syrup; mass spectrum (electrospray, m/e) M+H 380.5.
30



5 7 Et hoxy- 1. 4-di hydro- 6- net hoxy- 40xo0- 3-qunol i necarbonitrile Added 54.0 mil
( 13 5 mol) n-butyl lithiumto 150 mM THF and chilled to -78C under Nz.
Added dropwi se over 20 minutes 7.05 mil (135 mol) acetonitril@ SBP 2000 ni
THF. Stirred 15 mnutes and added a solution of 17.99 g (64.2. mol) nethyl
4- et hoxy-5 10 met hoxy- 2- (di met hyl am nonet hyl eneam no) benzoate in 150 m THF
dropwi se ovewo2esisd nutes. Let stir for 0.5 hour at -78GcrAdgsdossl. O nl (193
nmol ) acetic acid and warnmed gradually to 25C. After 2.5 hours, stripped
solvent, slurried residue with water, collected solids and dried in vacuo,
gi vi ng 13 025 g of yellow solid: nass §pectrun1(electrospray me): MH =
245.2. 15 Exanple 180 . Meths

14- et hoxy- 5- met hoxy- 2~( di met hyl am nonet hx| eneani no) benzoate A m xture of
15.056 g ( 66.9 mml) nethyl 2-am no-4-ethoxy-5-nmethhoxybenzoate and 20 14.1
m (100 mmol ) N, N-di net hyl f ormam de di net hyl acetal was heated to 1dOC under
NZ. At 4.5 hours added 4.7 nl (33. F jo)1280r e DM/ DVA and renoved heat at
5 hours. Str|ooed_solvent azeotrope t toluene and dried in vacuo,

gi vi ng 18. 211L4Dilwdreawinaline-gugethoxy-6v(3-meopphelinsérulenrenomny) p-3rcatbamitiile ni e) : MrH
=28l .3. 25 Exanple 181 Met hvl 2-am no- 4- ethoxx 5 nethobeenzoate A

mxture of 24,110 )..met hyl  4-et hoxy- 5- net hoxy- 2-ni trobenzoat e,
15.81 g (283 WS’Q‘HC’ 1°b8€$g‘i' Wighing 76%‘&?%#&*&6*%%%%&95% de, 13 5

m. 30 wat er, oﬁﬁﬂF%5WSMwH§idd@@@koM&>ﬁdfﬁ@&&ﬁin&% 82l ux 4bi251 ot both 3

and 5.5 hour 011 68186 .- 96 PCJ/ USO1/ 07068 added the same
anount of - (sﬂ{Fa 8 rcsﬂT“BBlaHe; gé‘ & Byxture Was bregted with 2 5 qded

ethyl acet at golatish sabuhylazmtnaaﬂmmwmmga,m&uob@-er(%owmmﬂ celite and
separated | ayers shed a | ayer, wit t rat Lum bi car bonat e,
dried with n&&%@@iﬁ%&‘%ﬁ%@?% % %&Oé’&h%&%ﬁ’, @ 81‘?’:30\/‘&@&0 gi vi ng
17.594 g of p78IR tiechixoire Gas: tramssvimpabbrrdmxdamletwmmﬁg aywm@)zs"cwm = 276. 2.

Exanpl e 4- et haoxy- rob nz t ved 5. 009
{23.7 m‘rlj)‘%2 rrwi;e%’%%poﬂa-teet %9%'9 ﬁ?ﬁ %‘g?fnga fgne |n @P?E‘B d under N2
and added 6. halfriatdrgtsd NaGhslutios 940 ml)t I‘Iihe: ozgamcilaglesroqmansqmranedems&ed withut es.

Heated to 50 hat tracted,with
chl orof orm %%téﬁ{eg %lvacf ??rﬂg{df"uaf‘e 858 r635><| e res ?iﬁ% 2 Bty t%? er ed
t hr ough magnewdcessively with beilingSeaefopp el m@hanelnﬁlteam azdirdred to gwc/atancsplidgi vi ng

5.268 of oil nmngG@@.i d: mass spectrum 15 (el ectrospray nme): MrH = 25S. 8.
15

Example 124
4-Chloro-7-methoxy-6-(3-morpholin-4-yl-propoxy))-3-quinolinecarbonitrile

A stirred mixture of 1,4-Dihydroquinoline~7-methoxy-6-~(3-morpholin-4-yl-propoxy))-
20  4-oxo-3-carbonitrile (4.75 g, 13.8 mmol), 0.10 ml of DMF, and 55 ml of thionyl

chloride was refluxed for 3 h. Volatile matter was removed by evaporation at 30°C,

and the residue was stirred at 0°C with a mixture of methylene chloride and water

containing potassium carbonate to give pH 9-10. The organic layer was separated,

washed with water, dried and concentrated to give a brown solid; mass spectrum
25  (electrospray, m/e) M-+H 362.4, 364.4.



. Exanpl e 183 Met hyl 4-et hoxy-3-net hoxybenzoate 20 A m xture of 25.0 g (137
mml ) methyl vanillate, 38.87 g (274 nmol) potassi um car bonat$38 SER 2604 DVF,
and 16. S m (206 mmol) ethyl iodide was heated to 100C under N2. At 2.5
hours, cool ed and renoved solids. Stripped solvent, and partitioned between
wat er and met hyl ene chloride. Stripped solvent and dried in vacuo, giving
2S.85 g of wodigsisolid: mass spectrum (El me): M= 210p@&yusordiosg SEP 200 WO
01/ 68186 -97 Exanpl e x84

N-{4-[ (3- Chl or 0-4-fl uorophenyl ) am no] - 3- cyano- 6qui nol i nyl } - 4- di met hyl am no(
Z) - 2- but enanude PCT/ US01/ 07068 5 A m xgzre of 0.05g (0.118mmvl)

N-[ 4[ ( 3- chl or o- 4-f | uor ophenyl ) am no] - 3-€yano- 6qui nol i nyl ] - 4- di net hyl ani no- 2
-but ynam de and 6ng of Lindlar catalyst in | Ol of nethanol was

hydr ogenated at room tenperature overnight. The m xture was filtered
through a pad of Celite. After the solvent was renoved, the residue was
purified by thin-layer chromatography eluted with 30% net hanol in ethyl
acetate. The product 10 was dried to give 0.018g (36% pale yellow solid,;
HRVB nfz 423.1270 (Mt~). Exanpl e Z8Bxample 125

N-[ 4-[~3- Chl or o- 4-f | uor ogl
2-butenam de 15 A mi xture o
N-[ 4 (3- chl or 0- 4- f | uor op&EIIRNYI . AN tuls homitile | | - 4- met hoxy- 2- but yn
am de and &ng of Lindlar catalyst in |I5nm of nethanol was hydrogenated at
roomtenperature for S.Shrs. The mxture was filtered through a pad of
Celite. The sOIstiBet mighe of hshlote-T-mehpxict-G-noghdliod-vipsoppedr-banieding-d: HRVS 20
mz 410.0928 {Rboritrile EX8/EP5 @ i), 3-chloro-4-flucroaniline (0.87 g, 6.0 mmof), pyridine
4-[[4-[(3-Br ormgﬂglnéé)&m no~3- cyano- 6- qui nol i nyl’]

am no] - 2- met hpeEsRlonde (L d5 s, 10 mspd). and 15 pikof ethysthancbwas aflyxed fr@ haag,

E13. 25 mm1)4 \A??coag:d,add Bﬁxﬁ‘éd T?Mqiﬁletaﬁ% WafePbditdirdiy ﬂbftagﬁurﬁ?arﬁ?mt%%r@gﬁ%Ho; vl

- am no- - mophen am nql - 3-qui noli necarbonitrile in of ethy
acetate uhler i q\laiﬁeﬁc?%tr‘“%qr %‘?"f F‘}‘fgl“!ff ﬁﬁ%‘ﬂ?&e\‘fﬁg‘?“;‘t"’ﬂ? waigy apdrfeane, andpe
reaction sol udriednReagstaithetioh ffont @hdnolgzavedniff-wid sbiR mpa40-ITaecpr oduct was
col | ected, washed

_g_nyl ) 4-methoxy (2)

o)
4-WeproppxyN-3 uinelingéas

Example 126
4-[(3-Bromophenyllamino]-7-methoxy-6-(3-morpholin-4-vyl-

15 ropoxy))-3-quinolinecarbonitrile

In the manner of Example 125, 4-chloro-7-methoxy-6-(3-morpholin-4-yl-propoxy))-3-
quinolinecarbonitrile was reacted with 3-bromoaniline to give the title compound;
recrystallized from methanol to give an off-white solid, mp 208-212°C.
20
Example 127
4- {(4-Chloro-2-fluorophenyl)amino]-7-methoxy-6-

3-morpholin-4-yl-propoxv))-3-quinolinecarbonitrile

25  Inthe manner of Example 125, 4-chloro-7-methoxy-6-(3-morpholin-4-yl-propoxy))-3-
quinolinecarbonitrile was reacted with 4-chloro-2-fluoroaniline to give the title

compound; recrystallized from methanol to give an off-white solid, mp 207-212°C.



f 3 SEP 2004 WD 01/68186 PCT/US01/07068 98 wth water, ether and hexane,
and dried in vacuo to give 0.09g (68% of yellow sh brown sol{ 8;SEESkG N z
451. 2 (MtH~. Example 187 5

N-{4-[ (3-Bronophenyl ) am no] ' - 3- cyano- 6- qui nol i nyl ~4-di et hyl am no- 2- but ynam
de Isobutyl chloroformate (0.261g, 1.91mml) was dropw se added into an ice
col d sol uti ¢ @fsids di et hyl am no-2-butynoi c aci d (0. 4560pcrissBdepRl) and

N- net hyl nor phol i ne (0.294g) 2.94muol) in 50nmL of tetrahydrofuan under Nz.
After stirring 10 for 30mn, a solution of 0.5g (I.47mv1l) of

6- am no- 4-[ ( 3- bronophenyl )am no) - 3qui n% i necarbonitrile in 3nL of pyridine
was added dropwi se and the nixture was'stirred at OC for 2hr. The reaction
was quenched with ice water, poured into saturated sodi um bi carbonate and
brine, and extracted with et hyl acetate. The ethyl acetate |ayer was
concentrated and purified by thin-layer chromatography eluted with 15 15%
nmet hanol in ethyl acetate. The product was collected, and dried in vacuo to
give 0.2g (28.5% of pale greenish yellow solid; ESMS mlz 476.2, 478.2
(Mr~~ np 133135 C. Exanple 188 20 Nexample(138

Br onophenyl ) am no] ' - 3- CMQL&{ N iNqet bl Rigoer azi no,

- 2-but ynam de | sobutyl orof ornmate ) g, D r was dropw se added
into an ice cold sol uti onmefphg Prds Beiinecatboditriiy;t ynoi ¢ acid (1.75g,
8.85mml ) and N-nethyl 25 nor phol i ne (L34539, 13 3mmol) in 50nL of

t etrahydrof uan under Nz. After stlrrlnﬁ;for 30m n, a solution of 1.5g

(4. 42mol)  of Indbespanne-of Exgraple Snfrshieryi methexist (3 geaphebn-AykprapyoN3t ri | e in

| Ol of pyrld(% vl abSHteRAwsY %M&%ﬁ@hﬁ?&yﬂlﬂféﬂkﬂﬁﬂﬁW% ghvkrthediat OC for
2hr. The reaction was quenched with ice 'water, poured_into sat ur at ed sodi um

bi car bonat e awaﬂpalmdn@cwatﬁ@zeéﬁ%ew&cmﬁo SRy aﬁ@@ft sofig, mpr322-23 h9 30
acetate | ayer(gegs concentrated and purified by flash col um chromatography.
The 9 a SEP 200 WD 01/68186 -99 PCT/US01/ 07068 product fractions were

col | ect ed, 10°and dried in vacuo to give 1.07g (46% of light brown solid;
ESMS mz 517.1, 519. 1 (MrH~, np 161KzamprcR9 Exanple 189 5 N

{4-1(3- ChIoro4fI ) l8I|nlalm4 di et hyl

ani no- 2- but vnani de ==-pio

Dissolved 500 mg (1.29 mmol) 6-amino-4-[(3-iodophenyl)amino]-3-quinolinecarbo-
15  nitrile in 1.0 ml of DMF and added 6 ml THF. Chilled to 0°C under N, and added
200 ul (1.43 mmol) triethyl amine and 120 pl (1.44 mmol) acryloyl chloride.
Removed ice bath at 15 minutes. At 1.5 hours stripped solvent. Slurried residue with
water and dilute sodium bicarbonate, Collected, washed with water, air dried. Boiled
solids in ethyl acetate, Filtered off solids, removed solvent of the filtrate, and dried in

20 wvacuo, giving 391 mg of orange-brown solid: mass spectrum (electrospray m/e):
M+H=441.1.

Example 130

25
A mixture of 6.70g (16.1 mmol) 4-[(3-iodophenyl)amino}-6-nitro-3-quinoline-
carbonitrile, 300 ml ethanol, and 18.2 g (80.5 mmol) SnCl, dihydrate was heated to '
reflux under N,. Removed heat at 2 hours, added ice water. Added sodium
bicarbonate until pH was basic, forming a thick yellow mixture. Stirred for 2.5 hours.
30 Extracted with chloroform, stirred organic portion with Darco and filtered through



| sobutyl chloroformate (0.061g, 0.448mmpl) was dropw se added into an ice
col d solution of 4-diethylam no-2-butynoic acid (0.104g, 0.6723n8EP)208Nd
N-net hyl 10 norpholine (0.068g, 0.672mmol) in | O of tetrahydrofuan under
N2. After stirring for 30mn, a solution of 0.1g (0.32mvp1l) of

6-anm no- 4-[(3-chl oro-4-fl uorophenyl)amn no] - 3- qui nol i necarbonitrile i n l. 5L
of pyridi newwgsadeed dropwi se and the mixture was sti rﬁ@ﬁU%ﬁm‘&Qs for |.5hr.
The reaction was quenched with ice water, poured into saturated sodi um

bi carbonate and brine, and extracted with et hyl acetate. 15 The et hyl
acetate | ayer was concentrated and pur:jl ed by thin-layer chromatography
eluted with 1S% net hanol in ethyl acet fs. The product was collected, and
dried in vacuo to give 0.046g (32% of light brown solid; ESMS m z 450. 2,
(MtH~; nmp 117120 C. 20 Exanple 190 ,

N-[ 4- [ (3- Bromophenyl ) an no] - 3- cyano 6-qui nolinyl]-4

(N-net hyl pi pera2| no chl or of or TRt € . 7185 5. 75mmol )
was dropw se Saee™ r%‘lefape r’?Y“p@ga ‘ieat aﬁggg%jl DYesn 28 3nZP8g °f§'éﬁ°“'§’mqﬁ"

4- (N- met hyl pi pdidamiasscpecruln(elyotosmayanie]l NHHE3§7.08. 85rmol ) and N=net hyl

nor pholine (1.36g, 13.3mml) in | Ot of tetrahydrofuan under Na. Alter
stirring for 30mn, a solution of 1.5g {4.42mol) of

6- am no- 4-[{ 3- bronophenyl ) am no] - 3. Esamplet3inecar bonitrile in 1 OrL of

pyri di ne s added dro - M !E %E at 0C for 2hr. The
reaction ﬁs gquenched \%%‘F@V%@WW i fip %&%ﬁ& o rated sodi um

bi carbonate and brine, and extracted with ethyl acetate. The ethyl 13
SEP 2004 WO 0}/ @&4R6of 3100 3 Ja/.lgzc%ﬁn %63&%%@&(%1% gencentr at ed
and purified by thin-1ayer chromat gr aph ute 15% net hanol in et hyl

acetate. The Wﬁlj’c‘fm%’§'@5ﬂ‘$'§@{‘%ecaﬁ’ﬁﬁlﬂé? wwhqawdxvfa&ﬂex prlegNo 1337 (16/)

of yellow sol hélis. Md%iné&&am@%haﬁ»@iﬁea so%&%&a&dgﬁ%pedﬁﬁﬁgﬁé e 191
N-{4-](3- Brom)nhenyl ]-3-¢ - qui nol i ny

i sopxopv! R rré‘lWF‘&fﬁPﬁ‘?))’mh efé%t %mi geidpe &Hhﬁlwan%mddpl%?c&f‘mﬁlbdw 7859,

5. 75mml ) was wdihed@\Wblae vathdRster, R dAdl inGRcED! stﬂcgvea%ﬂdsl 8m00fm! " ethyl

4- (N-i sopropyl - \I—rret | am_no) - 2- but ynoi ¢ aci d 84mmol ) and N
met hy| mor phol PSFELS & ﬂd"‘t@%‘%ﬁ’ngﬁedﬁ’id m%aolvs@z Pgﬁ%q%elma?ﬁuaﬁﬁswe N2. After

stirring fox 308g0nfyelowQblid: ingiss Pbctdimgledtrbspra ;) MO = 417.0.

6- am no-4-[ ( 3- bronophenyl ) am no] - 3- qui nol i necarbonitrile in | 5nL of
pyridine was added dropwi se and the m xture was stirred at OC for 2hr. The
reaction was quenched with ice wat eExafglenszl 15 into saturated sodi um

bi carbonate and bri nd racte ith ethyl e. The ethyl acetate
| ayer was concentrﬁ%@?@%@ﬂgm%mphy. The

product fractions were collected,’ and dried in vacuo to give 0.65 (31% of

el sh br oun gl g SR T A1 B8 o M bR d2 47 120G, Examl e

192 N-[4[(3 phén guin
di i sopropyl arm‘f(b B:db&lt 950ani (760 mmol) 1sobutyl chloroformate and 780 pi (7.10 mmol)

20  N-methylmorpholine and stirred for 10 minutes. Added dropwise a solution of 778 mg

(2.84 mmol 6-amino-4-[(3-methylphenyl)amino]-3-quinolinecarbonitrile, stirred for 15
minutes at 0°C and then at 25°C overnight. Stripped solvent and slurried residue with
water, drying the gummy solid in vacuo briefly. Boiled solid in ethyl acetate and
collected. Recrystallized from DMF, using ethanol to crash out the product, and dried

25 in vacuo, giving 401 mg of yellow-brown solid: mass spectrum (electrospray m/e):
M+H =3412,



| sobutyl chloroformate (0.785g, 5.75mvn1l) was dropwi se added into an ice
cold 25 solution of 4-diisopropylarnino)-2-butynoic acid (1. {@58P &u5nmol)
and N-net hyl norpholine (0.94g, 9.3mvpl) in 100nL of tetrahydrofuan under
N2. After stirring for 30mn, a solution of 1.5g (4.42mmvl) of

6- am no- 4- [ ( 3- br onophenyl ) am no] - 3qui nol i necarbonitrile in | SrL of pyridine
was added dwopwsigs and the m xture was stirred at OC f GlerAlRfor0kRe reacti on
was quenched with ice water, poured into 30 saturated sodi um bi carbonate
and brine, and extracted with ethyl acetate. The ethyl 18 SEP 2004 WO
01/68186 -101 PCT/US01/ 07068 acet ate [2¥9r was concentrated and purified by
flash col um chronat ography. The produ fractions were coll ected, and
dried in vacuo to give 1.08 (48% of light brown solid; ESMS mz 504. 1,
506.1 (M+H~; np 130C (dec). 5 Exanple 193

N-[ 4-[ (3- Chl or 0-4-fl uorophenyl ) am no] - 3- cyano- 6

qui nol i nyl ] - 4-di met hyl am no- 2 bUtyﬁﬁﬁhg@Hﬁ§°bUtyl chl oroformate (0.85g, 6.2
mmol ) was dropw se added into an ice C 0 solutlon of
4- di met hyl ani no- 2- butS§Amine-4i{3-methylples drguinplinecy aet hyl nor phol i ne
(1.5g, 14.8mmol) in 100ni -of tetrahydrofuan under N2. After stirring for
30mn, a solution of 1.5g (4.79mmvol) of

6- am no- 4- [(ﬁ@ﬁﬂ@ﬁ%%ﬂla&wpﬁﬁmwﬂbﬁ@p 3-rquiidnbritiomefiagk bader Neidnd i n | 5nL
of pyridine vmsereddaaq&s@lmpmm oMbl PEHY 844 E49VP®. 18 k) %&1&-4Q§§ef or 2hr.

The reaction was quenched with ice water, 15 poured intd saturated sodi um
bi car bonat e dR@IRIERYDamisekS-gyinclineoadenitrile fand 1440 i €204 tramolr raehsdrdvyl acetate

| ayer was congembiiet ei mﬁreowisl ﬁeat@ditobaeﬂ&! f%?B n6ak qm&%%@h@&% The
pr oduct fracthgns were col |l ected, dried in vacuo to glve (23@@ of

reddi sh br owtoysh eplitecixpnsd £°lYF’223 ‘{W@#FP—)’““W‘%@:“Q%&@ yellow SEbdarrpI e 194

N[ 4-[ - (3- Ohlfds@sphethlm@Ieadipray e} mvasl = Brsay ano- 6
qui nol i nv\id 4- met hoxy- 2- but ynam de |sobutyl chloroformate (0.85g, 6.2 nmol)
was dropwse added into an ice cold 25 solution of 4-nmethoxy-2-butynoic

acid (1.1g, 9.6mmol) and N net hyI rrm;pb@idlm (1.02g, 1Omol) in 104nmL of

(5 amyaroruan under By Bimdihbnsinels-3dioiecaonite ' ©" ©F %9

6- am no-4-[ (3-chl oro- 4- quorophenyI)anlno] 3qui nol i necarbonitrile in | SnL
of pyridine dde t.h re was . stirred, at 0OC for 3hr.
The reacti on%@‘é’?‘ﬁ'ﬁencﬁ‘é@%ﬁﬁ )\ﬂacggpé Qrsgpimolip ar%@“@?t %P%lt“&-d sodi um
bi car bonatSe atiundy amde2.72mil (251 nael)e3HoMidibe oah bataiCtt @fiex fof A Réuay | 13
SEP 2004

Cooled and added a saturated sodium bicarbonate until pH was basic. Stripped

solvents and azeotroped with ethanol. Slurried with hexane, collected, and air dried.

Washed with water and dried in vacuo. Boiled in ethyl acetate, stirred with Darco and

filtered. Stripped solvent and dried in vacuo to give 4.82 g of yellow-orange solid:
20  mass spectrum (electrospray m/e): M+H = 305.2. '

Example 135
N-{4-[(3-Chlorophenyl)amino}-3-cvano-6-quinolinyl }-2-propenamide

25  Dissolved 430 mg (1.46 mmol) 6—amino-4-[(3-cﬁlorophenyl)amino]—3-quinolinecarbo-
nitrile in 4 ml DMF, added 10 ml THF and chilled to 0°C under N,. Added 224 pl
(1.60 mmol) triethylamine and 133 ul (1.60 mmol) acryloyl chloride. Removed ice
bath at 15 minutes, reaction complete at this time, but stirred overnight at 25°C.
Stripped solvent, added a dilute sodium bicarbonate to the residue and collected solids.

30  Washed with water and dried in vacuo. Boiled in e_fhyl acetate, collected solids and



WO 01168186 - 102 PCT/USO /07068 acetate |ayer was concentrated and
purified by flash colum chronatography. The product fractlonq ﬁ
collected, and dried in vacuo to give 0.73 (37% of light yellow's %romm
solid; ESMS miz 409(M+li ); np 170-171). 5 Exanple 195 4-[(3

Br ono- 4-f| uor ophenyl )am no]-6_--ni tro-3-quinolinecarbonitrile A m xture of
3. 89 (16. 33wak/deiscof 4-chl oro-6-rutro-3-quinolinecar bonpdifish@ged 3. 79
(20mmol ) of 3-brono-4-fluoroaniline in 200nL of ethanol was refluxed for
3hr. After . 10 the solvent was renoved, the residue as dissolved in ethyl
acetate and washed wi th sodi um bi carbopate. The product was collected as a
pale yellow solid, 6.5g (719 ; ESMS nfz 387.3, 389.2, np 269-270C (dec).
Exanpl e 196 15

6- am no-4-[ (3-Brono-4-fl uoro,.phenyyam noL3- qui nol i necarbonitrile A m xture
of 8g (20.67mmo1) of

4-[(3-chl oro-4-%1I. henyl 1 no -nitr U|noI|n onitrile,

(72. 35mml ) o‘é‘le{l ﬁ)ﬁd’cg%sﬁv%(}i&g] (%ng é%lﬁlnﬁ'f)‘ et ”UEM ‘i@ﬁl“gf')rde |n
240nL of net MHdF 3490, 3840er (2: 1 rati o) was refluxed for 4hr. 20 The

m xture was filtered hot and washed with nmethanol and Water. The product
precipitated fromthe filtrate upon cooling. The solid was collected and
dried in vacuo to give 5. 89 (79% (Examplildh brown solid; ESMS ml z 356. 8,
358.8, np 210-212C. K Zhl
N-[4-[(3-Brono-4-fluorop en

qui nol i nyl ] - 4-di met hyl am no- 2- butynanide | sobutyl chloroformate (0.373g,

2.73 mmol) vas KRS 6.38d5¢th 4 mol)é‘a Kﬁaﬂﬁ%ﬁq y‘i")gtlnﬁl&‘\fﬂtrgﬁyqlumohne-

4- di met hyl am no- 2-but noi ¢ _acid nmor phol i ne 30
(0.658g, 6. 5rfAyeytils, 38O M etanal.can a?H;?oB Wuamolbﬁa@lz ditgedratpwersr hegted 19 | ng f or

?(zjml nmm?) 13e§&%n&9% VRnibbedRebBR 2.9 Rurk BaddSEY WROGR ek BhdiORiRT 10. 659

6- ani no- 410[ ( Fogipm higachonate, Stigphiony hyurhndtranad with chiqeagarr Ssied preprici n | | OnL
of pyridine W@%rﬁﬁldﬂnﬂfﬁl&%sﬁteﬁﬁdstﬁﬂﬁd SRt AR dﬁﬁ&re%fdhéﬁl%c@t giiggfor 2. 5hr.

enyl)amino]-3-quinolinecarbonitrile

The reaction \2@3 Bf' ice water, &eure i nto satur at ed sodi um
bi carbonate and HOF K&l %lw’éf(? A MRS FPEGIRIR (ClertasPraR 8Vt e MHHRE 0y
2971, )
15 Example 137

4-[(3-Chlorophenyl)amino]-6-nitro-3-quinolinecarbonitrile

A mixture of 10.0 g (42.9 mmol) ) 4-chloro-6-nitro-3-quinolinecarbonitrile, 260 ml

ethanol, and 5.40 ml 3-chloroaniline was heated to reflux under N,. Removed heat at
20 4 hours, cooled to 25°C and added saturated sodium bicarbonate until the pH was

basic. Stripped solvents and azeotroped with ethanol. Slurried residue with hexane,

collected solid, and air dried. Washed solids with water and dried in vacuo. Dissolved

in boiling ethyl acetate, stirred with Darco, and filtered. Stripped solvent and dried

residue in vacuo, giving 6.5g of yellow solid: mass spectrum (electrospray m/e):
25 M+H=325.0,327.0.



5 acetate | ayer was concentrated and purified by flash col um

chromat ography. The product fractions were collected, and dri edarggpagqp to
give 0.33 (33% of yellow solid; ESM5S nlz 465.9, 467.9( MtH~; np 228-2
Eaarnpte 198 10 4-Di net hyl am no-but-2-enoic acid

[ 4-, (3- brono- phenyl am no) - 3- cyano- 7- met hoxy- qui nol i n-6-yl ]-am de To a

m xture of IyP@sfse. 1 nmol ) of PCT/US01/07068

4-[ ( 3- bronmophenyl ) am no] - 7- met hoxy- 6- am no3- qui nol i necarbonitrile and 5.3
m (31 mmol) of Hunig's base in 110 ml of dry THE at 1 SO0 C, with
stirring, was added a THF solution containing 5.7 g (31 nmol) of 4-brono
crotonyl chloride dropw se. The nmi xt uredWas stirred for additional 0.5 hour
after addition. 100 rnl of saturated sodium chloride solution was added to
the reaction mxture, then it was extracted with ethyl acetate. The et hyl
acetate solution was dried over sodiumsulfate and then was added to 40 ni
of dinethyl amne solution (2.0 MIQ 20 THQ at 0C dropwi se. The sol ution
was stirred an addltlonal 0 5 hour lﬁll ure was poured into diluted
sodi um bi car bonat eN-g3 e Oy P propenainigld and dried
over sodium sul fate. Chromat ography gave 1 4 g of be| ge solid: mass
spectrum (el ectrospray, me): MtH 480.0 and 481.9. 25 Egaraple 199

4- Di et hyl am n®isselved25@noigc (12 dinfol); 6-8mino-arfB-péetborypheayljaminpl-3-qoinclive- 7- net hoxy

gw[ ?gl Ib?o?m)élh]én%tg% Ig]rﬁ%’n}n@m%d&g 60'?9?5%50““5» &H‘ET% &ﬁecﬁqﬂﬁ%aﬁ Mie and

0.48 ml (2.7 (n%d mmol) thikthyldmite hﬂsmlun(ﬁﬁo nﬂnogfacﬁroyl diidride. RbmovedRce2004 WO
01/ 68186 - 104 USOL/ 07068 .at, 0 a THF

sol uti on cont Bfthia%’ﬁmgtﬁs gStripped Sﬂ%’fﬂ}t)a‘ %m"ifﬁr @ﬁﬂ’eﬁfﬁg%&%é‘ﬁ%f‘qﬁﬁ@ dr opwi se.

The m xture wasarbérate] edllefted sclidy] miastad alith vater, ad kir dfidde rBodtellidlidin eyl t hen was

added to a solutio f.A4. 40. 8 mmol. jeth ine in 50 m of THF at
added o, 2, SO ol ol §0, Bl S AT ulgd 5 Tl 11

m xture wdd pepectaun (electyospray n/edd Msidli+= 348.0i car bonate sol ution . The organic

| ayer was separated and dried over sodium sul fate. Chromat ography gave 0.2
g of white solid: mass spectrum (el ectrospray, nme): MrH S08.1 and 510. 8.
Exanpl e 200 10 4- Mor nhol i n-4-yl - but ERampleild39 aci d (4- (3- br onp- phenyl am no) ~3

cyano- 7- net hoxy- qu I - L . 1.87 mmol) of
4-1(3 Brormpheny|)§n GGl éyy"-q@‘aﬁ@mﬂge;[ il ‘u“lﬂnzq’“ a"_%d rile and 0.98
m (5.6 mol ) of Hunlgs base in 50 nl of dry THFat 00C, with stitTing, was
added a THE s '1%[1-‘1]?;8 o ot onyl

chl ori de fgop\jb\}sg%%g%ﬁ %t(@ {t]{r{]ﬂ'e’“Ia Qldﬁ‘tl rre forér)N %%&@egﬁog(f eﬂ%‘?d%%ur and
then was addedéd @l .3®mmdlp isobityldchiBofbtinaes Gndred ul rthphmhoth-méthﬁO m THF
at 0C dropw s ir it .2 _hour and then
the m xture vvglgrp]p;glﬁ"r"a z"gAl nteg?odvyﬁ ge (ﬁ fsﬁﬁ?doﬁgé?go@ﬁg gé? WMYSH . The

organic |ayer was separated and dried over sodiumsulfate. The residue was
chr omat ogr aphﬁg-rﬁeﬂlo%p\ﬁgnyga:ﬁﬁoﬁ-a&inolihecarbonitrile in 2 ml hot DMF and added 10 ml
20 THF. Added this to the mixed anhydride dropwise, stirred for 15 minutes at 0°C and

at 25°C overnight. Stripped solvent, slurried residue with water, collected solids, and
air dried. Recrystallized from ethyl acetate and dried in vacuo, giving 270 mg of
yellow solid: mass spectrum (electrospray m/e): M+H = 357.1.

25 Example 140

Partially dissolved 1.21 (7.22 mmol) 4-piperidino-2-butynoic acid in 100 ml THF and
chilled to 0°C under Na. Added 955 l (8.67 mmol) N-methylmorpholine and 750 pl



20 grey solid: mass spectrum (el ectrospray, me): MH 521.9 and 523. 8.
Exanpl € 201 4_-(3- Chl or o- 4-f | uor o- phenyl ani nol - 7- met hoxy- 6- ni t r - SERAPNe
3 carbonitrile 25 A mxture of 4.4 g (16.7 nnnol) of 4-chloro-7-mnmethoxy
-6-vitro-3-quinolinecarbonitrile and 2.67 g (18.3 mmol) of
3-chloro-4-fluoro aniline in 110 nml of nethoxyethanol was refluxed under

ni trogen foywodhi ety s- The reaction mxture was dil uted phfdoff7éty! acetate
and wash wi th sodi um bi carbonate sol ution and sodi um chloride sol ution. The
organi c | ayer was dried over sodiumsulfate and then the sol vent was
removed under 30 vacuum The residue was chromatographed on silica gel
eluting with m xture of ethyl 1 3 SERP8200 WO 01/68186 PCT/ US01/ 07068 - 105
acetate and nethanol to give 3 g yellow solid: nass spectrum (el ectrospray,
me): 372.9. Exanple 202 5

6- Am no- a- ( 3- chl or o- 4-f | uor o- phenyl am no- 7- met hoxy- qui noline 3 carbonitrile
A mxture of a.88 g

4-[(3-chl oro- @?8|m?1§>ﬁHW| ;ﬂ)afﬁfm]ltw%ﬂ@wﬂermmqsméa«immsnleu@@far boni tril
e, 5.2 9 (97 &g .o naﬁamwdﬁaoc&lt(wn&edﬁxypﬁa@)ém&m 4&%&%&&% ron vwas

stirred at requE’F(in 60 of water and met hanol for 4.5 10 hours.

The mi xture wi&o 'Htlgéf’lm’ftmﬂ@% M Wfsweét"ﬁ?/}ce waist Qildé“a&ﬁEPSPW@thhot

m xture was fihir@edsbdiuhYicattohdts, abitABelRh mgmeaatw&@dﬁﬁﬁ sdrbedicgedi um
chl ori de S?| utioon. and then the_organic | ayer dri ed, over, sodi lilm sul fat e.

The sol vent wi¥ stRed dormioe sl vPIBweJiich R IE*H’F‘Z Sl sibfe 88 i ca gel
el uting with Biuedurith 0% @idhsholRtel feRted Bifippaat ool oft desithd ViticfondSar@ Of yel | ow

solid: mass spectrum (el ectrospr me): MrH is 343. a. Exanple 203

4- Di net hyl ani E‘be%b‘h‘f acw, ge 9@3‘58? %"&W%ﬁ%ma&s@“%ﬂf"i @%?WSP’M@E& %‘f‘fﬁno

- Lyano- 7- met hex40.fyui nol i n-6-yl]-am de 20 To a m xture of 1.08 g (3.1 mmol)
of

4- ((3-chl oro-a-fl uorophenyl ) am no] - 7- met hoxy6- am no- qui nol i ne-3-carbonitril
e and 1.7161 (9.7 mmol) of Hunig' s Bessple M130 ml of dry THF at 0 C) with

stirring, was .addEd 6aA1;l;iHE4- x!ﬂétho R iafldd)-2 u&iohgn C o('n%rilg mml) of 4-brom
crotonyl chloride drmm%n%u%iwasl?%rrre%‘a&imm tional 25 0.5
hour at OC under nitrogen. 50 nil of saturated sodium chloride solution was

introduced t 03§5h§ 5@1@% ﬁaﬂ&iﬁ& rtlwrﬁm vpaig%ﬁ'dehtto mngﬁétgo@

% fS f%ﬁﬁiu el R, BldhY!
acetate. The eth acetate solution was separated and over SOdI um
sul fate and t%é'Pred withgts5ambethianob  Adgedy. Z%fg dodemmol) 4oli3-methoopbanyn (2.0 M

in THF) at 0%@5&%&93 r@ienfpﬁ\{ecﬁs'&h%%u é&b 1%81 Ultohé)rixa&@%n gﬁ ?ag d or

anot her hour at roomte di |l uted
sodi um bi car bopriretostefluxt i Agrl.S holirse filtaresblrot wbtmy@chtmmpsem}vamtedd driedd the 1

3 SEP 200 WO ij'aéﬁ}gﬁmg 2596 g of yellow solid: mass spectrum (electrospray m/e): M+H =
291.2.

20
Example 142

4-[(3-methoxyphenyl)amino]-6-nitro-3-quinolinecarbonitrile

A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 200 mi
25  ethanol, and 3.0 m! (26.0 mmol) m-anisidine was heated to reflux under N,. Removed
heat at 4.5 hours and made basic with saturated sodium bicarbonate. Stripped solvents
and azeotroped with ethanol. Slurried with hexane and collected crystals. Washed
with water, dried in vacuo. Dissolved 5.94 g of crude product in 320 ml boiling ethyl
acetate, stirred with Darco, filtered, stripped solvent, and dried in vacuo, giving about

30 5 gofyellow-orange solid: mass spectrum (electrospray m/e): M+H =291.1.



PCT/ USO / 07068 resi due was chromat ographed to give 0.86 grans of white
solid: mass spectrum (el ectrospray, me): Exanple 204 5 4 13 SEP 2004
Di et hyl am no- but - 2- enoi c~aci d[ 4- ( 3-chl or o- 4-f | uor ophenyl am no)

- 3-cyano- 7- met hoxy-qui nolin-6-,yl]-amde To a mxture of 1.1 g (3.2 mmuol)
of

4- [ 3- chl or owh d1lebi@E OPhenyl ) am no] - 7- et hoxy- 6am no- 3- qup@RLdeieRar bonitrile
and 2.24 mlL (12.8 mmol) of Hunig's base in 40 m of dry 10 TI3F at 0 C
with stirring, was added a THF solution containing 2.34 g (12.8 nmmol) of
4-bronmo crotonyl chloride dropwi se. The m xture was stirred for additional
0.5 hour at OC. 50 ml of saturated sodi’8m chloride solution was added to
the reaction mxture and then it was extracted with ethyl acetate. The

et hyl acetate solution was dried over sodiumsulfate and added to a
solution of 6.6 M (64 mmol) diethyl amne 15 in 5 nml of THF at 0C

dropwi se. The solution was stirred an additional hour at OC. The m xture
was poured into diluted sodium b| c aExmRlt 135 o) ution . The organic |ayer was
separated and dm-§ hiors-4 , axhif Qnd-6-ghifls 2sbuthdmiadt ogr aphed
and fol |l owed by recrystalllzatlon to give 0 62 grams of white solid: mass
spectrum (el ectrospray, me): MrH 482.0. 20 Exanple 205 4

Mor phol i n- 4- yDistvlied 336 R@i (@. Oa(ithﬁbIX'Abutynom acxd in 20 ml of THF and clnned to 0°C
~3-chl or o- 4 fl uor ophenyl am nog)-3-c¢ - 7-. met hoxv-qui noli n-6-yl]-am de 25

To a mi xt uf e HdenNp Adidecésg) WhibPy mgnpl) 1sobuty1 chloroformate and 440 pl (4. 00 mmo)

4-[(3-chloro- 14-nielt &FWM%Q&%&O%M%&XYA@@%@&&&H S%ob A édéar boni tril
e and 2.44 ni nmm §3-§E\‘P{]9Ir‘? s base in $0 ml of dry THF at C, with

stirring, was éd‘“‘é" ~HiprerbeRyRrpingls -guinpfinggarbauitrifey ffimed &f 4- br ono

crotonyl chl org ﬂmdg EHOAC SR thER @t 25°8 LoWErRige Stifiped Eheént %st@&lwﬁﬂ%tekonal hour
at 0C. 50 nml of saturated,. sodiumch Iorlge sol ution was added to the

reaction nixt¢fllectedzand drigd ip yacuQ o Recsystallized fem sthyhacetetey Bividg d#%m8 of Phe et hyl
acet ate s ut yeliow wélid: fliss bR (electrdspraPalie)2 B8AT V4L 368186 PCT/ US01/ 07068
-107 sodiumsulfate and then was added to a solution of 4.58 m (52.5
nmmol ) norpholine in S nL of THF at OC dropwi se. The solution was stirred an
overni ght at OC. The m xture was pOEfgﬁq;,lémo di | ut ed sodi um bi car bonat e
solution . The Qrga | a ﬂl dri.ed over SOdI um sul L at e, Chromgt ography gave
0.83 grams of f whtte F-LRHgRIcaR prpigpengee - \rH 496. 0.
Exanpl e 206 4-(3- Brom) 4- fI uor o- phenyl am no) 7- met hoxy

6-nit b le 1 t f 3 9
o Ohi or o ¥ n bRt G3078r U 50 Bl e i cRbra s R bRty 7 ol )
of 3- br onD- 4- quinstiedardoriitriieri 2 ind) hd{3OMF] adedd mﬁnhﬂm@ﬂme&to\@wuﬁ&imxed under

nitrogen for r The reaction mxture was diluted with ethyl acetate
and wash wit rﬁ%‘fﬁﬁggﬁ#g {32 el tusthybrmips s %dﬂﬁ)éﬁ M‘)BMCEXWH@“%'{S‘PM ion. The

or ganl c | ayerRemsvedlict 0th\at | imEeks Lkt b5 Abers 3RRpdd@ReMO| SRAEd WRduel eNOVed
unaer

with a dilute sodium bicarbonate, collected solids, and washed with water.
20  Recrystallized from ethyl acetate, giving 215 mg of yellow solid: mass spectrum
(electrospray m/e): M+H =367.1, 369.1.

Example 145
N-{4-[(3-Chloro-4-fluorophenyl)amino]-3-cyano-6-

25 quinolinyl }-4-dimethylamino-2-butenamide

Dissolved 1.50 g (4.80 mmol) 6-amino-4-[(3-chloro-4-fluorophenyl)amino]-3-
quinolinecarbonitrile in 50 ml THF, added 836 pl (4.80 mmol) N,N-diisopropylethyl-
amine, and chilled to 0°C under N;. Added 500 pl (4.80 mmol) 4-bromo-but-2-enoyl



1 S vacuum The residue was chromat ographed on silica gel eluting with

m xture of ethyl acetate and nmethanol to give 3 g of yellow solidfgnggs 2004
spectrum (el ectrospray, me): 416.8 and 418.8. Exanple 207 20 '

6- Am no- 4- ( 3- brono- 4-f | uor o- phenyl am no) ~7- et hoxy~qui nol i ne-3-carbonitrile
A mxture of 2.9 g (6.95 mmol) of 4-[(3

brono- 4- f | ugicpBARy ! ) am no] 7- net hoxy- 6ni tr o- qui nol i ne- 3, GafhoPidsrile, 6.5 9
(121.6.mmol } of amonium chloride and 4.0S g (73 nmol) of 1ron1n SOmM of
water and SO ml of nethanol for 6 hours. The m xture 2S was diluted with
hot ethyl acetate and the hot m xture yas filtered. The filtration was
washed wi th saturated sodiumchloride Solution then the organic |ayer was
dried over sodiumsulfate. The solvent was renoved and the resi due was

chr omat ogr aphed on silica gel eluting with m xture of ethyl acetate and

met hanol to give Z.1 1 g of light yellow solid: nmass spectrum

el ectrospra X 3 1 0 WO | 68186
I(DCT/ Us01/ 870%3‘1‘%%“%% ﬁgﬁrz%%ﬁg;&d%ﬁé ‘ﬁ% pire 1o 100G 5, A Boivkion (19
[ 4-~(3-br orm-m?lbl([))ufﬁun??' ﬁhﬁmgihegﬁgimﬁ)c?o&w%camrd-Mmeyaddbﬂ feall (995 dmyl)] - ani de 5
To a mxture 0 \ . nno 0
4- (3-br oml;- 4- PG 6F S‘Bﬁgﬁt‘r‘?‘a"rﬁ%‘f’@ ?‘gdr]’ﬁ?rﬁ‘&‘}(%gséﬁi rifter dibAen PoEedo R honitril e
and 3.5 nml ( 2édldevhitipn of sobilumi bifatbohkds eBxitractebwitiiletl acbtaye, Tk ctbanls WithWi t h

crot onyl” chi P A& R SRS 7Rl ARl it St fosdefoa st odln b Sy 20
m nut es at OQel.SEluted with 78%tmetlaheldthgiadetats) stipped soti@ntstldesired fradtioss saadded to t he

10 reaction nj hen. it ) tracted with ethyl acetate. The ethyl
acetate sol uﬂ%srll%v\g%cu ’rgglﬂgg\%?"gs%etﬁ?ﬁ?@fdf e g’ﬁﬁ“%‘h&%c&&?r%dﬂgﬂ to 15
of di met hyl aMitHer422.00426.0.n THF} at OC dropw se. The solution was stirred
an additional hour at roomtenperature. The -m xture was poured into diluted
sodi um bi carbonate solution . The organic Layer was dried over sodium

sul fate ah® the sol vent was renpvedExmmpdrl4§5 vacuum The reéesidue was
chromat ogr aphed gave 0. 3Qg.RelciRrs2hhdlonk : Hs( el ectrospray, nfe):
MrH 498. 0 and 500. 0. Exanple 2C ) ethylam n JU-2Z-enoi c
aci dl 4- ( 3- br ono- 4- f | uor 020 Quiselinyl}fiethylamino-2-butenamide
- Lvano- 7- met hoxy-qui notin-6-yll-am de To a m xture of 0.77 g { 1.98 mmuol)
of

4- [ ( 3- br ono- 489ded B9CIHE BY mmehi4spmchtt denryl-cBloride tn @ sofutionifil$6-g348ar boni tri | e
and 3.5 m; ( amfHo-44¢8 e HorS -2RASont a4, 20f . dr. : with
stirring, %5‘9‘3%’;5 a '(I!H 2% ?Jlt%i on goh%}lgﬁﬁ?’%gd 32Juggréxef%gﬂ:n§§&ﬁﬁs%%360f 4- br ono
crotonyl chl a#i(4180 smoh W, Neliisoprpylethylemne in/f@sni STHFrat 9L fupder MgldAt 1 boval 30

m nutes at O : e | I e ae ,reaction
m xture, t he%dfim%@? ?%%wesgiowﬁ%%t%@r%gg g@%f'%mﬁ'ﬁ’gﬂe@h@}% %@% ate

sol uti on was tdr7&€. Removeldty innbsthlaftert @malett adticion, wad ataibieags, #6 minusss| ut i on of
3.1 m (30 | SEOV ] ' Of o OPW,.S The

sol ution V\B.STES%'E] ?efi(r%ét(?dian aq%:l?ﬁ;go%gISLtﬁrggéP q%?%&%@%%d%g r%‘?dgﬁltthegth%t room

t enper at uf®. arpfatenfisied. prsanip daypowite drinpiand @odium @elfate, and stripped solvent.

Loaded compound onto a column of silica gel, eluted with 35% methanol/ethyl

acetate, stripped solvent from desired fractions, and dried in vacuo, giving 292 mg of

.yellow-orange solid: mass spectrum (electrospray m/e): M+H = 452.4, 454 4,



1 3 SEP 200 WD 01/68186 - 109 PCT/US01/ 07068 sodi um bi carbonate sol ution .
The organic | ayer was dried over sodiumsulfate and sol vent was renoved
under vacuum The residue was chromat ographed to give 0.4 g b8iSEshpue
solid: mass spectrum (el ectrospray, nie): MtrH 525.9 and 527.9. 5 ~Eaanple
210 7- Et hoxy- 4- hpdr oxy~qui nol i ne-3-carbonitrile A m xture of 10 g (73 nmol )
of 3-ethoxy i kd and 12.3 g (73 mml) of ethyl (eth ne)
cyanoacet atgéalglédlﬁgat ed in 90 m of Dowther at 140C fo%ﬁﬁ%{w‘g 10 To this
m xture was added 250 mlL of Dowt herm The solution was stirred and refl uxed
under nitrogen for 12 hours with periodjcally distilling out the elim nated
et hanol. The m xture was cooled to rodhttenperature and the solid was
col l ected and washed wi th hexane. The crude solid was treated with boiling
et hanol and then filtered to give 9.86 g of brown solid: mass spectrum
(el ectrospray, me): MrH 214.7. 15 Eaarrpl e 211
7- Et hoxy- 4- hydr oxy- 6-vi tr o- qui nol i 'iﬁ F;Fglrgonitri le To a suspension of 5 g
(23 mol ) of 7 Ethoxy-4- hydroxy qU| carbonitrile in 20 75 m of
trifluroacetic anhydri d&-{sa¢3-&bldmel-fudbophertyhminwd afid-6-anmoNi um nitrate over
a period of 6 hours at roo rat ur ess anhydride was renoved at
reduced pressure at 45C TMM‘MW 300 mM of water. The
solid was collected and treated with boiling ethanol to giive 3.68 g of tin
solid: masg s [ I 2
4- Chl or o- ggget‘ﬁn%gl 5%&??@%&%&%‘% zégél%lygir?f’? tf’g s%utr‘ﬁn%% 3?@%?%45 g (13
mrol ) of 7 Etrhwosly Saninoed- [(i-ychlﬁmm-ﬂuomphmyhmnndé-@ﬁm)hmmbmﬁrder inde 836. 55 g :
(26 mmol ) of rjde o) 2004 WO
(26 mmol) Of (HREPhRLAYENDRNLAGILRNLAS: 3% RS 0% under f *acTFHon?

added the mixture dropwise to 2.09 m! (24 mmol) morpholine in 10 ml THF at 0°C.

Removed ice bath upon complete addition and at 3 hours, poured reaction onto a

10 mixture of ice and saturated sodium bicarbonate. Extracted with ethyl acetate, dried
organic layer with brine and sodium sulfate, and stripped solvent. Loaded compound
onto a column of silica gel, eluted with 12% methanol/ethyl acetate, stripped solvent
from desired fractions, and dried in vacuo, giving 798 mg of yellow solid: mass
spectrum (electrospray m/e): M+H = 466.4, 468.4.

15

Example 148 .
N-{4-[(3-chloro-4-fluorophenyl)amino]-3-cyano-6-

quinolinyl}-2-morpholin-4-ylmethyl-2-propenamide

20  Partially dissolved 1.37 g (8.00 mmol) 2-morpholin-4-ylmethyl-2-propenoic acid in 50
ml THF and chilled to O°C under N;. Added 1.06 ml (9.6 mmol) N-methyl-
morpholine and 833 pl (6.4 mmol) isobutyl chloroformate. Stirred at 0°C for 1 hour
and added a solution of 1.00 g (3.20 mmol) 6-amino-4-[(3-chloro-4-fluorophenyl)-
amino]-3-quinolinecarbonitrile in 5 ml pyridine. Stirred overnight at 25°C. Poured

25  onto a mixture of ice and saturated sodium bicarbonate, extracted with ethyl acetate,
dried organic layer with brine and sodium sulfate, and stripped solvent to a small
volume. Loaded onto a column of silica gel, eluted with 1% methanol/ethyl acetate,
stripped solvent from desired fractions and dried under vacuum, giving 139 mg of
yellow-orange solid: mass spectrum (electrospray m/e): M+H = 465.8, 468.0.



phosphor ous oxychl oride was refluxed for 3 hours. The m xture was dil uted
wi th hexane and the solid was collected. The solid was dissol Vie3l SEp 00 n
of ethyl acetate and washed with cold diluted sodi um hydroxi de sol ution.
The solution was dried over nmagnesiumsulfate and filtered through a pad of
silica gel. The solvent was renoved 5 giving 2.1 g of beige solid: nass
spectrum (eygeitsa@pray, me) MrH 277.7. Exanple 213 PCT/US01/07068
4- ( 3- Brono- phenyl am no) - 7-et hoxy-6-nitro-quinoline-3-carbonitrile 10 A

m xture of 2.1 g (7.6 mmol) of
4-chl oro- 7- et hoxy- 6-vi tro- 3- qU|noI|nec§%bonitrile and 0.91 m (8.3 mMmol ) of
3-bronmo aniline in 100 m ethanol was™ P®efluxed under nitrogen for 4.5
hours. The reaction m xture was poured into diluted sodi um bi carbonat e
solution. Ethanol was renoved under vacuum The m xture was diluted with
ethyl acetate and the organic | ayer was separated and dried over sodium
sul fate. 15 The solution was conceq%{atquQnd solid was collected and then
washed with hexane. Upon drylng, i yeIIOM/solld obt ai ned: nass
spectrum (el ectros s H-fldctophenubldmitd 43 -QuinolindArbfiRile? 004 WO 01/ 68186
PCT/L1S01/ 07068 -111 Exanple 214 6 Anlno 4

- (3- br ono- phenyl am no) - 7- et hox~- qui nol i ne- 3-carbonitrile A m xture of 2.5 g

(6 nmol ) of 4A [nigtuter eivd 36 ey (YShrimmsl)- F-{@tdhloxgr4-Gueropheayllgminabé-nitre -
3- car boni ty i | @inofnefarbonitife, Met%o@%@ﬁé‘f%%l PMnQﬁ mn@f‘%h%%r;tegva@7 mi )

iron was stirred at reflux in hanol for 4
hours. The nibgeted &0 tefex wnde Ne dRomevied bepd ahd. depuqq@pd eq!dqu liceeateratadand t he hot

m xture was fyakié GiESodiuk™cdbdnhte akhx?&l fHES h MBS QBGctid $vith SAdrbbAL. eAdfkadi um
chl oride solutjon and then the organic |ayer was dried over sodium sulfate.

The sol ution ‘Wﬁ%mc,‘B‘T’lieé?fPtP&’tfé‘H‘e]aFﬁ& P sepaggte IH@FSg<§“§'6‘F prganigleyer itk Bpicact ed:  nmss
spect rum (el el Haewl sodiin® hlfaldt Hrilgeréi? stapﬁdaoboﬁeﬁéhﬁ driKANRER, giting

4- Br ono- byt - 2- enoi ¢ ag r ono- nhen

cyano- 7- e’tbnox‘ﬂ/‘%é& RbYs HWI?L%}’Y’] s‘%’ﬁ\ ’&éSS'PB"“&'“gh (ag]‘EIF"ép’&' “’}§B4M§H('33’§ ol ) of
4-[ 3- br ono- plsasyl ) am no] - 7- et hoxy- 6- am no- 3qui nol i necarbonitrile and 3. 66
mL (21 mmol) of Hunig's base in 80 m of dry THF at 0OC, with stirring, was
added a THF solution containing 3.8S g (21 nmol) of 4-bronmo 20 crotonyl
chloride dropwi se. The m xture was Edamplex$0f or addi tional 30 minutes at OC.
50 nml of saturated£§; as adped %otthe reaction

m xture, then it wa XL 1 ] ' Tyl acetate

sol ution Was dried over SOdI um sul fate and then t he dryl ng agent was

];,I lsélear gg 02” Am)lcﬁres&l éj 66 En(zY‘@smr%&?%-éi‘ﬂom- lfluttrot av}ubo cg' omtn %56 Zmalt I on. 1

ulet

ethanol and 3.75 g (25.8 mmol) 3-chloro-4-fluoroaniline was heated to reflux under
N,. Removed heat at 3.5 hours and added a solution of saturated sodium bicarbonate
until mixture was basic. Stripped solvents and azeotroped with ethanol. Slurried
20 residue with hexane, collected solids, washed with water and dried in wvacuo.
Dissolved solids in 250 ml boiling ethyl acetate, stirred with Darco, and filtered.
Stripped solvent and dried in vacuo, giving 6.036 g of yellow solid: mass spectrum

' (electrospray m/e): M+H = 343.1, 345.1.

25 Example 151

Dissolved 500 mg (1.47 mmol) 6-amino-4-[(4-bromophenyl)amino]-3-quinolinecarbo-
nitrile in 1 ml hot DMF, added 6 ml THF and chilled to 0°C under N,. Added 226l
30 (1.62 mmol) triethylamine and 135 ul (1.62 mmol) acryloyl chloride. Removed ice



WO 01/68186 - 112 Exanple 216 PCT/ USOL/ 07068 4 ~Di net hyl am no- but - 2-enoic
acid [4-(3-brono-phenyl am no~ 3-cyano-7-et hoxy-qui nol i n-6-yl] - %8 dep 0H
one-third portion of the solution fromexanple 18 was added dropw se to
8.75 mL (17.5 mmol) of dinethyl amne at OC. The m xture was stirred for an
additional 30 mnutes at OC. The m xture was diluted with sodi um

bi car bonat eywgQhMdison and then the organic |ayer was sepai@lsGiyagad dried.
The sol vent was renoved under vacuum and the resi due was chronat ographed on
silica gel eluting with a m xture of ethyl acetate 10 and net hanol giving
0.32 g beige solid: mass spectrum (el ectrospray, me) MH, 494.0 and 496, 0.
Eaarnpl e 217 4-D et hvl am no- but - 2-enoi" & aci d [ 4-(3-bronpo phenlylam no)-3 15
cyano- 7- et hoxy-qui nolin-6-yl]-am de A one-third portion of the solution
fromexanple 18 was added dropwi se to a solution of 1.81 m (17.5 mml) of
diethyl amne in 5 mM of THF at 0OC. The m xture was stirred for an

addi tional 3 ] es,. at 0 he m xtur s, di luted. w th,sodi um 20
B oo bonat o st s ine. i 1.5 Al JHioleE solfiR Sbhifa Bt RTINS | oy
The sol vent wkisarlbopatey ecllectad] eolidy,amd udried rinl viidue. r Bailed usplidscis ety @apadtegr aphed on

silica gel el yti 1§ R-a .m re -of &t hyl : ngd: iving 0.22
g beige soli d&h%r%%sg%&pg%et%r%&%e’l é‘é‘%" %)%p?l ?f?%?%%g'%ﬁﬁsg‘ggﬁg%%g%&u Ig24. 0. 25
Exanpl e 218 4felbirgshual imvie)4 MAHH H343-238nbi ¢ aci d [ 4- ( 3- br ono- phenyl ani no
cyano- 7- et hoxy-qgninolin-6-yl]-am de A one-third portion of the solution

from exanple 18 was- added dropwi se to a solution 30 of 1.57 ml (18 mmol) of
norpholine in 5 ml of THF at OC. ThEsamplel2e was stirred 1 3 SEP 2004 WO

01168186 PCT/ US01/ 07088 midotd ik h Inkih AR uirs i fg at 0C. The
m xture was diluted w sodi um br carbonat e solutiton.and then the organic
| ayer was separated and dried. The solvent was renoved under vacuum and the

resi due was chrgamkoef 3n0es (M gindohca g@bmﬁloyﬁeinﬁwoq-b.ﬁmm.asﬁimmﬁe.of et hyl

acetate and net hangl giving 0.37 white solid: hass spectrum S

(el ect r osp? aycarhpniyle, tglégagol,aﬁ)ég%ggg_ £42.0 mmol) SnCl; dihydrate was heated to
reflux under N,. After 4 hours, removed heat and added ice water. Made basic with
sodium bicarbonate and stirred for 2 hours. With mixture still basic, extracted with

chloroform, stirred organic layer with Darco and dried with sodium sulfate. Filtered,
stripped solvent and dried in vacuo, giving 2.265 g of brown-yellow solid: mass
15  spectrum (electrospray m/e): M+H =339.0, 341.0

20 A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 200 ml
ethanol, and 4.42 g (25.8 mmol) p-bromoaniline was heated to reflux under N; for 3
hours. Removed heat and added saturated sodium bicarbonate until basic. Stripped
solvents and azeotroped with ethanol. Slurried residue with hexane, collected solids,
and air dried. Washed with water and dried in vacuo. Boiled in 1.4 liters ethyl

25  acetate, and without completely dissolving all solids, stirred with Darco, and filtered.
Stripped solvent and dried in vacuo, giving 3.524 g of yellow solid: mass spectrum
(electrospray m/e): M+H =369, 370.9.



Exanpl e 219 8- Met hoxy- 4- hydr oxv-6-vi tro-qui noline-3..carboni trljg A

m xture of 12.6 g (75 mmol) of Z-nethoxy-4-vitro anlllne and 1 %P(zﬂg"
mol ) of ethyl (ethoxynethylene) cyanoacetate was heated in 100 nil of

Dowt her at 120C for overnight and 180C for 20 hours. To this m xture was
added 300 nl of Dowt her. The solution was stirred and reffuxed under
nitrogen fowddmeesrs with periodically distilling out phgu®hibigignat ed

et hanol. The m xture was.cooled to roomtenperature and 15 the solid was
col l ected and washed with hexane. The crude solid was treated with boiling
ethanol and then filtered to give 12 g of brown solid: mass spectrum

(el ectrospray, me): MH 24S. 8. Exarrpl'é 220

4- Chl or o- 8- et hoxy-6-vitro-qui noline-3-carbonitrile 20 A m xture of 4 g (16
mol ) of 8- Met hoxy 4-hydroxy-6-vitro-quinoline-3-carbonutrile, 6.66 g (32
mrol ) of phosphorous pentachl oride, and 15 ml of phosphorous oxychl oride
was refluxed for 2.5 hours. The m xture was diluted with hexane and the
solid was collected. The solid was %’f"é’%‘f%d in SO0 nm of ethyl acetate and
washed 25 with col odiiluomdghus , fiemilel ut i on was
dried over nmagnesium sulfate and f| I tered through a pad of silica gel. The
sol vent was renoved giving 2.05 g of tan solid: mass spectrum

(el ectrosprayDissahel Mg 48.37 /mmol) 96-8mibk=R-[B0OdilMdrOphefBifnoX-quindbhcl/ 07068

qui ol | ne- 3+ CoFEBiTe 114 ot D et o e G B e et 517

4- chl or 0- 8- mel@xY nfedl) thétﬂymuhmhlsm@ Bcs@arnhmy dctyloye ciRorfie I REm&Rd e (8. 3

nol ) of 3-brpo nlEDiaglllne i an was refluxed under, njtrogen for 5

et
hours. The reb 'H‘f‘B’(tP%rgt Msh%l’ﬁﬁtwe ﬁP’Be'ﬁlaP%ts’é‘?eg6%‘43%“6‘ihdhlP‘l§onat e
solhult ion. Et haﬂmga Mﬁ@bdn@t&o\@demobandsvwmmtIMwn dﬂdéﬂhﬁdﬂéﬂlz Banécmneddw th
ethyl acetate e aorganic. |la S sepas at and _dried over sodium
chl ori de. The“@&%fh‘%ﬁ"%%@%‘gﬂ @ﬁt‘{"ﬁ%\a@u"a ‘ffg gz Mg of ¥dpy selida@asing t hen
washed w 16 hgpeatnen (elbbirddpapmet)yMatl = $513.9 of yeI | ow solid obtained: nmass

spectrum (el ectrospray, me) MrH 398.8 and 400.8. Exanple 222
6- Am no- 4- ( 3- br ono- phenyl am no) - 8- net hoxy~qui nol i ne-3-carbonitrile 15 A

m xture of 2.15 g (5 nmol) of Example 155
4-[ (3-bronophenyl ) a 8; met,h - 6z Ni i,noline-3:-carponitrile, 1.95 g
(37.5 mml ) of arrrmnnlsi}‘(i%[]m . %%@t—"gron was stirred

at reflux in 40 nl of vvater and 210 m of rrethanoi for 3 hours. The m xture
di | ut 20
:‘/\?Ist elr eg. iEghe fi f‘é T on %vé mﬁ'ftggylm?lg?h@gﬁﬁ%ggéhl}&&%—&tfﬂqcﬁ}“go?llg%gazoI uti on
and then the @F@amle, 208 yd rethayod andl 15612 ©( 69.4 sob)SnChudilfydtate. wakneatslofout i on was
conoent rat ed Ak Bhaddnp! Al Wel nP Vs IRLIANAP f Ut GhE Haad B v T U

(el ectrospray,
4- Br ono- but - ZSOéW@i icatqngte] ~Sired fap 2 rﬂ?@ﬁy#"émxﬁé()te@Wﬂh chloroform.  Stirred

cyano- 8- met hogyadidAhydp \vith Darcd! drie Witfl Sodium sulfate and filtered. Stripped solvent and
20  dried in vacuo, giving 3.660 g of yellow-green solid: mass spectrum (electrospray
m/e): M+H = 297.1.

Example 156

25
A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 250 ml
ethanol and 2.55 ml (25.8 mmol) 3,4-difluoroaniline was heated to reflux under N,
" Removed heat at 3.5 hours and made basic with saturated sodium bicarbonate.

Stripped solvents and azeotroped with ethanol. Slurried residue with hexane, collected



To a m xture of 1.05 g (2.8 mol) of 4-[3-brono-phenyl)anm noj - 8- nmet hoxy

6- ami no30 3-qui nolinecarbonitrile and 3.9 nml (22.4 mmol) of Hunild SEP8& i n
50 m of dry THF at 13 SEP 200 WD 01168186 - 115 PCT/US01/ 07068 0C, with
stirring, was added a THF solution containing 4.11 g (22.4 muol) of 4brono
crotonyl chl ori de dropwi se. The m xture was stirred for additional 1 hour at
0C. 50 nlL olvovdksisat ed sodi um chl oride sol ution was addgqqlsgyd/ig reaction
m xture, then it was extracted with ethyl acetate, The ethyl acetate
solution was dried over 5 sodiumsulfate and then the drying agent was
filtered off This solution was used wi thout further characterization.

Exanpl e 224 _4-Di met hyl ami no- but - 2- eno%%- aci d (4-(3-brono-phenyl 10

am no) 3-cyano- 8 -net hoxy-quinolin-6-yl]-amde A one-third portion of the
solution form exanple 26 was added dropwise to a solution of ~ m (14 mmol)
of di met hyl am' ne (2.0 Min THF) at OC. The m xture was stirred for an

addi ti onal n&gnut es he nm xture was diluted with sodium

bi car bonat e fB g e e%nd”%%%"’f‘hé“@l’d&‘nldﬂeq By wacugyg Disselypdrigtedy! and dri ed.
The sol vent vig&ate SERMPFitHIDAES, fitered YifipfeddolvER afiied e MR SgiGhg onat ogr aphed on
silica gel el utlng with a nmixture of et hyl acetate and net hanol giving 0. 22
g tin solid: mass spectrum (el ectrospray, me) M-I~ 480.0 and 482.0.

Exarml) e3225 ?e%yﬂacaaﬁI M&Witﬁ@m%wtﬁiﬁre@ rsmpgeﬂglvdﬁAténd &xehruomeud doemtiugl .

am no a nol i n e i.rd portion o e
sol ution f %OO@)%#%F 2%1‘ asa&nf&‘&ma&limsg@m@)aﬁ@gﬁ ?%dn of 1.4 ml ( 14
nmmol) of diethyl amine in 5 mM of THF at OC. The m xture was stirred 25 for
an additional 30 minutes at OC ThféIix ‘tggxf was diluted with sodi um

bi car bonat e sol ut| on and t hen the @'afﬁ ayer was separ at ed and dried.
The sol vent &{4-HBGhlodo-dthie; xgphany p§igdinelingt) aniEé ogr aphed on
silica gel eluting vmth a mxture of et hyl acet at e and nmet hanol giving 95

ng tin solid: mass spectrum (el ectrospray, me) M:H, 509.9 and 511.0. 30
10  Dissolved 314 mg (3.72 mmol) 2-butynoic acid in 40 ml THF under N2, Chilled to 0°

and added 409 pl (3.72 mmol) N-methylmorpholine and 485 pl (3.72 mmol) isobutyl

chloroformate and stirred for 10 minutes. Added dropwise a solution that was

prepared by dissolving 1.00 g (248 mmol) 6-amino-4-[(3-chloro-4-
thiophenoxyphenyl)amino]-3-quinolinecarbonitrile in 2.0 ml hot DMF and adding 20

15 ml THF. Stirred mixture for 15 minutes at 0° and 25°C overnight. To drive reaction
to completion, added 1.24 mmol of the mixed anhydride (104 mg acid, 136 ul NMM,
and 161 w! isobutyl chioroformate) in 15 ml THF. Stirred overnight. Stripped solvent,
dried in vacuo. Recrystallized from ethyl acetate, dried in vacuo, giving 284 mg of
yellow-orange solid: mass spectrum (electrospray m/e): M+H =469.2, 471.2,

20

Example 158

A mixture of 6.753 g (15.6 mmol) 4-[(3-chloro-4-thiophenoxyphenyl)amino]-6-nitro-
25  3-quinolinecarbonitrile, 250 ml ethanol, and 17.66 g (78.0 mmol) SnCl, dihydrate was
heated to reflux under N, Removed heat at 2 hours, added large volume of ice water,

and made basic with sodium bicarbonate. Stirred for 2 hours and with mixture still

basic, extracted with chloroform. Stirred organic layer with Darco, dried with sodium



13 SEP 2004 WO 01/ 68186 PCT/ USO01/ 07068 -116 Exanple 226

4- Mor phol i n-4-yl -but -2-enoi c acid [4-(3-brono-phenvl 13 SEP 2004
am no) - 3- cyano- 8- met hoxy-qui nolin-6-yl)-amde 5 A one-third portion of the
solution fromexanple 26 was added dropwi se to a solution of 1.2 nl ( 14
mol ) of norpholine in 5 ml of THF at OC. The mixture was stirred for an
addi tional Hdilshigé es at 0C. The m xture was dil uted mf,&,@@g@,#@

bi carbonat e sol ution and then the organic | ayer was separated and dri ed.
The sol vent was renoved under vacuum and the residue was chronmat ographed on
silica gel eluting wth a 10 m xture of ethyl acetate and nethanol giving
0.21 g yellow solid: mass spectrum (el-gstrospray, nle) MrH 522.0 and
524.0. Exanple 227 4 Di net hyl am no-but-2-ynoi c acid [4~(3-brono-phenyl 15
am no) - 3-cvano- 7- net hoxy=qui nol - 6-yl ]'-am de |sobutyl chloroformate 6.9 mnl
(5.4 mmol) and N-net hyl norpholine 1.19 nil (10.8 mmol) were added to an
ice-cold solution of 1.37 g (x0.8 mmol) of 4-dinethyl am no2-butynoic acid
in 60 ml of THelfatg)filtered, strippedsalyerftend @ediin machie Bivirg 55996 gtof pstiowdbrdwry (2. 7 20
mol ) 4-[(3- bronophegpyl).am = 7= - 6- am ner aid.noline-3-carbonitrile
in 10 m of pyridi ne%?sﬂ{%%ﬁ%@&w%ﬁéyﬂgmgn hr#%'r}t’ ﬁ?géle'was stirred
overnight at 0OC. The sol vent was evaporated and the residue was stirred in
di l uted sodi um bi carbonate. The solﬂzj,@ﬁ%ms then extracted with ethyl
acetate. The ethyl acetate solution was drired and renoved under vacuum The
resi due was chr ordet(@$hloserddhiephenaxyphenyaming]-6 £3p inpodrbe ;

(el ectrospray, me) 478.0 and 480. 0. 13 SEP 2004 WO 0116818

PCT/USA /07068 -117 Exanpl e 228.4-(4-Chl oro-2-fl uoro-phenyl ani no) 6,

7- di met hoxy- qgi%q"ren%f- 500 & 33 Pmph H-chlage-gtnitroe3-gifinddingaghoritrile, 250 ml

4-chl or 0- 6, 7-elhanet] Bdxy.6Bg (25.6) @lniol) Ll e ULthibpHeRoxyanithe wis RatéhDo reflux

chl oro-2-fl uor ankl i rif 0.%%5 g OL pyri di ne h(i/egrophl oride, and 125 ml of

et hoxyet hanol "{&s™Nat i F90Yeq, ARt rat AoPYtaR) dRurs o fades basigy withs sprwted (rodumor 1 h.
The m xt ut®e Vidsrtoasbedrigped soldéeheladdoaztifped iyitaf ethhBSIET Sturkied rdiidhe Wit Ur e was
3,2?2? Sggg“gh;%g%@ggaa%o;ﬁe%éaﬁg@? av% S RS and Fed TS vaces. Diksolved poagiy "

4- (4chl or o- 2-dofmpliately-ip l4E0O Yl attiyin@dtate, skir@i Imhw-dﬂwiﬁﬂﬁjed.nsﬁpﬁ%b@rﬂi trile as
3 S0l d e e b3 HASind B 3mSR S b EHERS B 1 VILS) bl B3 ST &

g of red solid: mass spectrum (electrospray m/e): M+H =433.1, 435.1.
15

Dissolved 729 mg (2.56 mmol) 6-amino-4-[(3-cyanophenyl)amino]-3-quinoline-
20  carbonitrile in 2 ml hot DMF, added 12 mi THEF and cooled to 0°C under N;. Added
392 pl (2.81 mmol) triethylamine and 234 i (2.81 mmol) acryloyl chloride. Removed
ice bath after 15 minutes and stripped solvent at 2 ﬁours. Washed residue with water
and collected solids. Recrystallized from ethyl acetate and dried in vacuo, giving 318
mg of yellow solid: mass spectrum (electrospray m/e): M+H = 340.1.
25 '
Example 161

N-{3-Cyano-4-[(3-cyanophenyl)amino]-6-quinolinyl}-4-piperidino-2-butynamide

Partially dissolved 1.46 g (8.75 mmol) 4-piperidino-2-butynoic acid in 100 ml THF and
30  chilled to 0°C under N>. Added 1.16 mi (10.5 mmol) N-methylmorpholine and 911pl



4-13-Hydro -4-methyl - phenyl am no) -6 7-di nmet hoxv-aui noline-3-carbonitrile 15
A mixture of 2.98 g of 4-chloro-6, 7-di met hoxy- 3- qui nol i necar bor ut 8i $&P, 2004 85
g of 5am no-o-cresol, 1.39 g of pyridine hydrochloride, and 200 nmL of

et hoxyet hanol was stirred under nitrogen, at reflex tenperature for | h.
The m xture was cool ed and added to 1000 nml of water. To this m xture was
added sodi ug@akhenate to pH 9. The product was col | ect g8pysipsH@d W th
water, and dried to give 3.27 g of 4-(3 20

hydr oxy- 4- met hyl - phenyl ani no) - 6, 7- di et hoxy gui nol i ne-3-carbonitrile as a
solid, nmp 222-224C;, mass spectrum (ET 21 M 335.1269. Exanple 230

4- Hydroxy 6 7 8-trimethox, Lqui noline-3- arbonltrlle 25 A mxture of 4.82 ¢
of nmethyl 3,4, 5 trlnethoxyanthranllate in 20 mM of N, Ndinethylfornmam de
di ret hyl acetal was refluxed for 18 hours and concentrated in vacuo. The
crude am di ne product was used in the next step w thout further

purification. L S 17.6 . m of

2. 5M n- but yl I 7mlrﬁ‘r§r(1ﬂ| ﬁo@&l h@é@%&%&g %&je{l&gd% 3r(1)1f§ %txgcﬁé(?ug%?g ?ll oen c|’fn 45 m of
t et r ahydr of ur hé0 guéisSGriniel) 6-amir@-4SkP ey ophensabing 5B q@olinecarb8nitiRGEAWE01/ 07068
dr opwi se. ur {: sol ution
of the cr udee%@ﬁ% né\(??mu%#loue? Cl)tngot IF %ﬁﬁgaﬂfﬁ?%ﬁoa%%ﬁgmgigﬁgdﬁn se. The

m xture was sbifahosgeat Extraged fwith s@ylmcﬁtateeslned REZANIG 1qyeny wigh mg@smm aci d was

added. Thes ni itk SRNAS, mrmea eowaam&aﬂmm €526 corif rgilor% aVat er was
added. The product was 5 coll ected, washed with water, and ied to give

4.14 g of 4- hSPHENGF siicazgeband elyted Withoe niethenol/sthyl 3cetate. h¥jripRed ispleens fom soI id, np

280C ( deconpoggiedd; fraftis asdo@ieh idicd S bRk 1 099 5 Y offtWhRd soh%hlas%@ﬁec?mmExanpl e
231 10 ~4-Chl ri rret hoxy- qui nol i ne-3-carbonitrile A stirred

m xture of 1. §{9°t§°s?fﬁyﬁ'/°> 9<y 6, 7, 8-t ri met hoxy- qui nol i ne- 3- carbonltrlle
10 m of ‘phosphorous oxychl ori de, and 1 drop of N, N-di nethyl formam de was

refl uxed i(gr 10 m nutes and evapor Pg ﬁﬁg of volatile matter. The residue
was stirxéd with 20 15 m of 5% net §t%hol in ethyl acetate. The
product was col | ectedg @i{@etyind minol-3-g8lin6linecarbonitrile

4-chl oro-6, 7, 8-tri net hoxy-qui nol i ne-3-carbonitrile as a solid, np 161- 163C
mass spectrum (EI, nme): M 278.0452. Exanple 232 20
4- (3-Di et hyIAdde(ththgmfl 1806 paﬂadxﬁn Bn&axbmi rcei Inmmy bamémtﬂhs'klmd& Maadonitrile A

m xture of O. noI| car n|tr|Ie,
0.23 g of N, I\T%czigrecgpﬁ;’ Féfﬁgh gfh(zadrqglad "ﬁydlll'ﬂ é n1 of
pyri di ne, liandmftdmmhmoline&arﬂmiﬁyletahamml ul\@as9 ﬁﬁnol)raﬁnydwindaydriﬁﬂeraﬁ@ﬁémdat refl ux

2?”\?\2{ 2? ure ftto re ux nﬁ%{eg tTaqu}%ﬁ ag%h ! ?e.ﬂ %%hrggg?ll ceet e.ag'gxpge dseo vcxgto 100 mi

and dned in vacuo, giving 887 mg of yellow solid: mass spectrum (electrospray m/e):
M+H=286.2,

20 Example 163

A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrﬂe, 200 ml
ethanol, and 3.04 g (25.8 mmol) 3-aminobenzonitrile was heated to reflux. Removed
25  heat at 3.5 hours and made basic with saturated sodium bicarbonate. Stripped solvents
and air dried. Slurried residue with hexane and collected solids. Washed with water
and dried in vacuo. Boiled in large volume ethyl acetate, collected solids and dried in

vacuo, giving 5.15 g of yellow-brown solid: mass spectrum (electrospray m/e): 316.0.



carbonate to pH 9. The product was collected, washed with water, and dried
to give 0.25l g of 13 SEP 2004
4- ( 3-di met hyl am no- phenyl am no) - 6, 7, 8-t ri net hoxy- qui nol i ne-3-carbonitrile
as a solid, np 14Z-144C, nmass spectrum (ElI, me): M 378.1685. 13 SEP 2004
WO 01168186 PCT/ USO /07068 -119 Exanple 233

4- ( 3- Hydr oxyofm @yl - phenyl am no) - 6, 7, 8-t ri met hoxy- qui jygldshBgrgkscar boni tril
e A mxture of 0.279 g of

4-chl oro-6, 7, 8-tri met hoxy-qui nol i ne-3-carbonitrile, 0.148 g of S

S-am no-o-cresol, and 10 nl of et hoxye%&anol was stirred under nitrogen, at
reflux tenperature for 30 mnutes. Thé xture was cool ed and added to 100
nmL of water. To this m xture was added sodi um carbonate to pH 9. The
product was coll ected) washed with water, and dried to give 0.2?9 g of

4- (3- hydr oxy- 4- et hyl phenyl am no) - 6, 7, 8-t ri met hoxy- qui nol i ne-3-carbonitrile
as a solid, rrp 200C 10 (deconposed) spectrum (ElI, me): M 365. 1356.
Exanpl e 234 4-(4-Chl oro- 2 fl uoro ph aneﬁ\%ﬁo) 6 7 8-tri rrethoxy qui nol i ne-3
carbonitrile 15 A Nif{8tCyano-df(3ck Aphegny liny]

4-chl oro-6, ?, 8- trlnethoxy qU|noI|ne 3- carbonltrlle 0. 177 g of

4-chl or o- 2- fI uoroaniline, and 10 m of ethoxyethanol was stirred under

ni trogen, at El@&lvgw’t%mpé‘%%&mel)ﬂfbmy@@c widiin 28 sl THReindérNzuné chiled teool ed and

added to 0 o] t T dd arbo ate to pH
9. The pr g):guc waéd%@t ‘?%cfd g“{uhﬁ' gt]g {“X‘é“é’f@f’%" %’gsﬁsﬁ I\Aﬁt‘ﬁ r, dried
and concent r dsabutyl qiﬂorafbumte ﬁidestlﬁéﬂ ﬁonll@ ohinbites) S Addet] aisoletionaf5 00 kng(ﬂrﬂﬁ ogr aphed

on silica gelmabiyblfithold-fLAGKRRAGRDERAN! @w&%tc?:b%m&ﬂéa12mxlnm§%xe“t vas
rem)vedfrompro uct t|o |ng Y
4( 4- chl or o- 2- Y0l roldFHEE. dkmwbélm hﬂhaﬂ,mﬁutesandeﬁrkadwerqnghtmnﬁﬁb -Srgedboni trile
as a yellow 6 I e Qr77. 25
Exanpl e Z35 2‘8{_\% ’D?lm?% g‘r}r?ﬁnghne °ﬁeeﬁ°§e§m no1£r§d(§1€’5dln 2'afcﬁoxg Te’é‘n‘%m c acid
met hyl est & At meutaecwifectsd Kl:@tdgandfdned mvano; Syie 34meg dftyeljdye alidi wasaci d
(Manouchehr %g]m’p W Watlace, Tetrahedron, Vol. 44,
No. 18, pp. éégcgﬂutﬁqelé% MfgngE%ﬂg%d}/V\D 01/ 68186 - 120 PCT/ USQ / 07068
1988) in 20 mL of N, N-dinethylformide dinethyl acetal was refluxed fox I8
hours and concentrated in vacuo. T%}an&nerﬁ? due was added 180 nil of et hyl

acetate. ~ The

15
Dissolved 1.00g (3.52 mmol) 6-amino-4-[(3-ethynylphenyl)amino)-3-quinoline~
carbonitrile in 2 ml hot DMF, added 12 ml THF and chilled to 0°C under N,. Added
539 pl (3.87 mmol) triethylamine and 322 ul (3.87 mmol) acryloyl chloride. Removed
ice bath at 15 minutes and stripped solvent at 1.5 hours. Slurried residue in water,
20  collected solids and air dried overnight. Recrystallized from ethyl acetate, dried in

vacuo, giving 302 mg of orange solid: mass spectrum (electrospray m/e): 339.1.

Example 166
N-{3-cyano-4-[(3-ethynylphenyl)amino]-6-quinolinyl }-4-piperidino-2-butynamide

25
Partially dissolved 1.03 g (6.16 mmol) 4-piperidino-2-butynoic acid in 70 m! THF and
chilled to 0° under Nz. Added 812 pl (7.38 mmol) N-methylmorpholine and 640 pl
(4.92 mmol) isobutyl chloroformate. After 0.5 hour stirring, added a solution of 700
mg (2.46 mmol) 6-amino-4-[(3-ethynylphenyl)amino)-3-quinolinecarbonitrile dissolved



m xture was filtered, and 200 nl of hexanes was added to the fiItraédﬁ&Pbe&
m xture was then concentrated to 100 m. The product was coll ect ec} '

dried to give 3.2S g 5 of

2- (di met hyl am no- et hyl eneam no) - 3, 6- di net hoxy- benzoi c acid nethyl ester as
a solid, nmp 81-83C, mass spectrum (El, me): M 266.1263. Exanple 236

4- Hydr oxy- 5.v80 eli/eds hoxy qui nol i ne-3-carbonitrile 10 To P2r/vsork7oed
tetrahydrofuran at -7&C was added 8.8 m of 2.5Mn-butyllithiumin hexanes.
Then 1.18 nil of acetonitrile in 25 ml of tetrahydrofuran was added

dropwi se. The mixture was stirred at -%8C for 15 minutes. Then a sol ution
of 2(di net hyl am no- et hyl eneani no) - 3, 6-di nmet hoxy- benzoi ¢ aci d met hyl ester
in 62 mL of tetrahydrofuran was added dropwi se. The mi xture was stirred at
-78C for 10 15 minutes, then warned to roomtenperature in |5 m nutes.
Acetic acid (3 m) was added, followed by 200 nl of water. The product was
col l'ected, wapheg rddheasier ho&@ﬂouf@d‘ dith 0 bﬂh\éﬁd %atli_’gbaglc%th ¢ saturateéio 0- 305C.

4- hydr oxy-5, 8-di e qui_nal 1 ne- 3-carbonitril
mass spect r unfqligion Q#lséglumhh’%&?“ﬁ%@m% dewishhpthel gestpte, dried organics s with

4- Chl or o- 5. 8- @Bdmt Etmmw%du&altbraesnﬁﬂ%mm%a Idalicd eﬁat§ta'c'bfuﬁﬂ dflsiﬁw%é of 1.30 g
of 4- hydroxy osphor ous

g d thox%(ﬂ; nol i ne-3-carponjtri

oxychl ori de, It 2”‘ p e, “P\Ptdl’lrf‘ﬁitﬁ?l ﬁgﬁpﬁﬂlrﬁ%émvﬁ‘éie?”é"filﬁ@%@ds sl for | O
m nut es and eaﬁdddh&h@d biving 6al mpobfafelidveofiBided Qlid: thide speReriud YBlediRsprayt | 1 ed
with 50 m of ter. The product was collected and dried to give 1.74 g of
4-chl oro-5, 8 et hoxy- qui nol i ne-3-carbonitrile as a solid, np 165-167C
mass spectrunMHH=432e) . M 248. 034b. 13 SEP 2004 WO 01168186

PCT/ USO / 07068 - 121 Exanple 238 4-(4-Chl oro-2-fl uoro-phenyl am no)-5

8- di et hoxy- qui nol i ne-3-carbonitrile A m xture of 0.148 g of

4- cht or o- 5, 8- di et hoxy- 3- qui nol i necBsdmplé 167 1 e, 0.102 g of 45
chloro-2-fifuoroaniling, and, 5.ml of et hox t?anol na s.Irred under
nitrogen, "at reflux t LRI e was cool ed and
added to 50 ml of water. To this m xture was added sodi um car bonate to pH

9. Th d | hed th 10
e, B S0, gl S AN S a0 SR
4-(4-chlora- 2carqum§mla- Renlyathendlnand 519 8(3idmimol) SpChdihydiaterveas hedtd to
carbonitrile aguanwel Ny, REH?oJegé zfrgtg% §§nc§£@9«£fo§@5&ﬁ P’ﬁ‘gl Ez)sic w329 7609.

Exanpl e 239 4-( 3- Hvdr oxy-4-nme am no
qui nal i nel8- ceadivarhiqarbiopate amt Sﬁlrfnﬁ for @ heura;fE)@raqthSwgh offoroform, Stlrred organic

4- chl or o- 5 8- Q%é?%ﬂ%%c@ i B! RGER' B ltbljr?ﬁ’ stxgpdsggz.;olgenwan?%d‘ﬂl o-cresol,

and 5 nml of ethoxyethanaol was stlrrecf unde | "ux terrperature
for 30 ninut e‘éacuoﬂﬂwi’ﬁ 7Y & Rbyellowdirewn sofid: anpse apecus (elpgtrogiraya¥edr . To thi s
m xture was aghgd-m®3d um carbonate to pH 9. The product was coll ect ed,
washed with water, dried, and washed with 10 mlL of hexanes-ethyl acetate
(4:1) to 20 give 0.168 g of Example 168

4-{3- hydr eay- 4- net hyl 4g(®ER IhBe))arRinS=6Ihire s lisbdarbétitiRe- 3carbonitril e as
a solid, nmp 240-242C, mass spectrum (El, me): M 33S.1260. Exanpl e 240

4- ( 3- Brono- phanvl am no~l - 5, 8- di net hoxy qui noline-3-carbonitrile 25 A

m X]Eu:ﬂg of 0. Adfixtureobf .00 Q:nos]: Em%:])d‘t amrmytreasqummeeaﬂﬁmﬁl@gmotﬁﬂ le, 0.12
go r onoanj et.hox N stirred under |trogen

at refl ux tenpdé? &ch'}%grgg% ):g E‘"' e PAT Bealdstocstipetrdghi2added t o
50 ml of wat eRemdked hdat 8t 31§ hduns edwddedaddigtorseidaturntadanbiondicerbbmthitid. The
product Was Cﬁ)alsﬂc.e (‘Sttr?p%bd solvents and azeotroped with ethanol. Slurried residue with hexane

and collected solids. Washed with water and dried in vacuo. Dissolved in ethyl

st

acetate, stirred with Darco, filtered, stripped solvent and dried in vacuo, giving 4.544 g
of yellow solid: mass spectrum (electrospray m/e): M-+H =315.1.



30 washed with water, dried, and washed with 10 ml of hexanes-ethy ac%t ?Ottl?
(4:1) to 13 SEP 2004 WO 011 68186 -122 PCT/USO /07068 give 0.213 3 ot

4- ( 3- brorno- phenyl am no) -5, 8-di net hoxy-qui noline-3-carbonitrile as a
solid, nmp 72-74C, mass spectrum (El, me): M 383.0265. Exanple 241 5

4- ( 3- Brono- nhenyl am nol - 6, 7. 8-t ri nmet hoxy- qui nol i ne-3-carbonitrile A m xture
of 0.167 ¢ oro-6,7,8-trimethoxy-3-quinolinecar 0.12 g of
m br omoani | ?{?eﬁmglﬁéj 5 m of et hoxyet hanol was stirred Bpé(}l Sowf‘;rsogen

reflux tenperature for 30 mnutes. The m xture was cool ed and added to SO
m of water. 10 To this m xture was added sodi um carbonate to pH 9. The
product was collected, washed with wat&?: dried, and washed with 10 nil of
hexanes- et hyl acetate (4:1) to give 0.212 g of

4- ( 3- brorno- phenyl am no) -6, 7, 8-tri net hoxy-qui nol i ne-3-carbonitrile as a
solid, nmp 211-213C, nmss spectrum (El, me): M413.0377. 15 Exanple 242

4- (3- D et hl am no- phenyl am no) - B%dh“r!r‘?er#gxy qui nol i ne-3-carbonitrile A

m xture of 0.148 g of 4- chI oro-5,8 y-3-qui nol i necarbonitrile, 0.146
g of N, N-di net B (3-8 ; mgine B islind-aloivetidifo-2 Butenamdldeof pyri di ne,
and S ml of 20 et hoxyet hanol was sti rred under nitrogen, at reflux
tenperature for 3 0 mnutes. Then the m xture was partitioned between et hyl
acet ate and <Rartisintliesdlved di28 g1(2 BT mmiot) - pprhdhb-amutyﬂ'dsieadkrigaminﬂ THEFsed was dri ed

and conce rqﬁﬁg € th | ned S C t ogr aphed
on sili can%el tl ng W ?hN’ét‘h{}f%d g@ik‘g@é‘)m@ ?‘@'ﬁ%%‘@yﬁgr{gm product
fracti ons gi WpAgnralliscbutyl clordfofriateli Stieteli 10 aﬁnure@aﬁxi'u&ndyd agoldtion oRbo0 g
5, 8- di et hoxy; sal i.d 0 Ss
5,201 o N k) Ot SR Bt iR 1
4- (4- Chl or o- 2nd |10 o GEHE. hBedmaygd-ish batl lab i migutes a8d ali Srbdunoxdded)20f @lmale- 3- car bon
itrile 13 nﬁﬁg og%%d\%)%ﬁég Ell‘ﬁﬁg 3&3,345%/15%&%9 ZQP ﬁl isobutyl chloro-
10  formate), stirred overnight at 25°C. Stripped solvent, slurried residue with water, and
collected solids. Boiled in ethyl acetate and collected. Dissolved in 20%
methanol/chloroform and coated 5 g of silica gel. Flash chromatographed with 20%

methanol/ethyl acetate, stripped solvent of desired fractions and dried in vacuo, giving

122 mg of brown solid: mass spectrum (electrospray m/e): M-+H = 488.0, 489.9.
15

Example 170

Partially dissolved 1.28 g (7.0 mmol) 4-dipropylamino-2-butynoic acid in 100 ml THF

20  and chilled to 0°C under N,. Added 974 pl (8.85 mmol) N-methylmorpholine 768 pl
(5.90 mmol) isobutyl chloroformate and stirred for 30 minutes. Added a solution of
1.00 g (2.95 mmol) ) 6-amino-4-[(3-bromophenyl)amino]-3-quinolinecarbonitrile in 8
ml pyridine. At two hours, quenched with ice water and extracted with ethyl acetate.
Dried organic layer with magnesium sulfate, reduced solvent to a small volume and

25  loaded onto a column of silica gel. Eluted with ethyl acetate, stripped solvent from
desired fractions and dried in vacuo, giving 764 mg of yellow solid: mass spectrum
(electrospray m/e): M-+H = 504, 506.4.



A m xture of 0.223 g of 4-chloro-5, 8-di net hoxy-3-qui nolinecarbonitrile,
0.22 g of the nethyl carbonate of 4-chloro-2-fluoro-5-hydroxy-aniline, and
~ 15 m of ethoxyethanol was, stirred under nitrogen, at refll3n§EPEPer at ure
for 30 mnutes. The m xture was 5 cool ed and added to 100 mil of water. To
this m xture was added sodi um carbonate to pH 9. The product was coll ected,
washed w t hwedigsige and dried. The solids thus obtained pefgsedbmee! ved in a
m xture of 30 mM of nethyl alcohol and 20 ml of acetone. To this mxture
was added 1.5 nml of 28-30% anmoni um hydr oxi de sol ution. The m xture was
heated at 50C for 30 m nutes and conce%rat ed. The 10 product was

col l ected, washed with ethyl acetate d dried to give 0.237 g of

4- (4chl or o- 2-f | uor o- 5- hydr oxy- phenyl am no) - 5, 8- di met hoxy- qui nol i ne- 3- car bon
itrile as a solid, np 240C (deconposed); mass spectrum (el ectrospray, nme):
M+H 373.9. Exanple 244 15 4-(4-Chloro- 2 quoro 5- hydr oxy- phenyl am no)-6,7 8
tri met hoxy- qui nol i ne- 3- carbonltrlle re of 0.279 g of

4-chl oro-6, 7, 8-tri met hoxy- 3- qui nollnecaﬁ%onltrlle 0.22 g of the methyl
carbonat e of 4-chl or o- Xef4[{SBronfpheppl)amine]-3 roy imligf}t%> ml of ethoxy 20

et hanol was stirred under m%%&Wrature for 30 m nutes.
The m xture was cool ed and a 0 . To this m xture was
added sodi um carbonate to pH 9. The product was col |l ected, washed with

wat er, andsdrpgghiy b l4i %HQ(?} xt ure of
30 m of nmethyl ckc%ﬁocl)@a”')%ngg%I ace g%ﬁeﬂez{gmg ﬂ%?r%’ﬁg?xkgcé@%ﬂg added 1.5
m. of 28-3 owhﬂ%m%@m%@méer% édﬂth&l@ul(mﬁmlmmaaym@hhmt ed at 50C
for 30 mnute t. scol cte hed with

et hyl acet at eél %g l"?irled S 1?0\‘5}(61 loa{foé% AN sirtimg 10 mirutds, added a

4- (‘4chl or o- 2- Solmnoofslmdgdﬂ)%pmm&mnmy [G-BroegheylyadinopaLqanblinel | ne- 3- car

bonitrile as u El 403. 0731. 1
3 SEP 2004 WO 01/ 68186%%#?&@2?@7@%?@4%&@?‘&"%?@%‘%‘?:\5/} oxy

2- et hy| - pheniphidie Wigh yagr, eobsctedtsalidey andudried |in vaupo 3-Rearyitaliizetl rfrdme ethylmi xt ur e of
0.249 g of 4- &;Bda@rdad%z [ 3 g of 35
am no- o- . cresol dm}\/ggzi%g%g&h %%h%ﬂro?'d& £&§E&éﬁd f Sg?CtAn%

et hoxyet hanol e\?@é"%ﬁ’!“l’%d #929#94Bgen, at reflux tenmperature for 30

m nutes. The m xture was cool ed and added to 40 nml of water. To this

m xture was added sodi um carbonate and concentrated hydrogen chloride to
adjust pHto 7. The product was col Exammell72nashed with water, and dried to

give 0.17#5 g of 4-(3-hyd-pxy3Brid-IelhorBRM ANk ye-6-
quinolinyl}-4-dimethylamino-2-butenamide

Made 2.25 mmol of 5-bromo-but-2-enoyl chloride by mixing 386 pl (2.25 mmol)
trimethylsilyl 4-bromo-but-2-enoate, 10 ml methylene chloride, 294 pi (3.38 mmot)
20 oxalyl chloride, and 2 drops of DMF. After bubbling had subsided, removed solvent
and dissolved in 10 ml THF. This solution was added to a mixture of 800 mg (2.25
mmol) 6-amino-4-[(3-bromo-4-fluorophenyl)amino]-3-quinolinecarbonitrile, 50 ml
THF, and 392 pl (2.25 mmol) N,N-diisopropylethylamine chilled to 0°C under N,. At
1 hour, added dropwise to a solution of 5.62 ml of 2.0M dimethyl amine in THF (11.2:
25 mmol) at -78°C. Removed dry ice bath after complete addition.  After 2 hours,
poured into a cold solution of sodium bicarbonate, extracted with ethyl acetate, dried
organic layer with sodium sulfate and feduced solvent to a small volume., Loaded onto

a column of silica gel and eluted with 50% methanol/ethyl acetate. Stripped solvent of



10 di net hoxy-qui nol i ne-3-carbonitrile as a solid, np 255-257C, nass
spectrum (el ectrospray, nme): MH 335.9. Exanple 246 13 SEP 200%

4- ( 2- Hydr oxy- 6- net hyl - phenyl am no) ~6 7-di net hoxy~- qui nol i ne-3-carbonitrile
15 A m xture of 0.249 g of 4-chloro-6, 7-di net haxy- 3-qui nol i necarbonitrile,
0.123 g of 2am no-mcresol, 20 nmg of pyridine hydrochloride, and 10 nil of
et hoxyet hanglp oegisesti rred under nitrogen, at reflux tengelabifsst or 30

m nutes. The m xture was cool ed and added to 40 nml of water. To this

m xture was added sodi um carbonate and 20 concentrated hydrogen chloride to
adjust pHto 7. The product was coll ecged, washed with water, and dried to
give 0.216 g of "

4- ( 2- hydr oxy- 6- net hyl - phenyl am no) - 6, 7di met hoxy- qui nol i ne-3-carbonitrile as
a solid, nmp 245-247C, mass spectrum (el ectrospray, me): MH 336.1363. 25
Exampl e 247 3-(3-Cyano-6 7-diinethoxy_ qui nol i n-4-yl am no) - benzani de A

m xt ure of 0 gi?ed%fa Im% c&‘n ora- 6, 7-di.ne ;% ﬂﬁlﬂ noI ecarbonltrlle 0.136
g of 3ani nobeRsidiiagdons 554 4 o"f‘v?ﬁ‘}?’l%% gEyelay s 358 SR of

et hoxyet hanol(eMmsQ@ysﬂe}rNEertrﬁd@Hﬁﬂstrogen at refl ux tenperature for 30
m nutes. The m xture was cool ed 13 SEP 2004 WD 01168186 PCT/ US01/ 07068 -
125 and added to 40 nlL of water. To this m xture was added sodi um
carbonat e and concentrated hydrogerExamptri7?de to adjust pHto 7. The product

was col | ecjed, washed wigy yih Du.oﬁﬁx%rsia@@a%%ﬂog% Hfnfe321 0 of

3- (3-cyano- 6, 7- di net hoxy-qurnol s a solid, np

253- 255C;, mass spect rum ( elqumnplingli-diethylaptin Gteddnide. | 301. Exarrpl e 248

4- ( 3- Brono- 4- net hyl - phenyl am no) 6, 7- d| met hoxy qgui nol i ne-3-carbonitrile 10 A
m xture of 0.249 % of 4-chl oro-6, 7-di net hoxy- 3-qui nol i necarbonitrile, 0.186

g of 3brono- Mpdet H33 mqhoﬁé-brczmthnoqdthloddmy mixing)3%6 ot (225, mmel) 10 m of
et hoxyet hanolmm gzl 4-b?c9n &!té rlﬂgglnraet@}len%%h nﬁ&%?@%&ﬁf [)hl .

m nutes. The m X §'and a
m xture wis a@j@bzuclmae,wmd @airdmsrmﬁDMFanﬁlﬂwd:nMng hak sabisided dremged solvbmlrl de to

oSt Pt o oy BB, R 18 1E0LGRY Sy SREGH AN Ihob S asend o1 0
di met hoxy- qui mmblb n@a@mgdr[ﬁahpmpﬂfbomsh@y&mhmodd -quino@RarB@itfile, s snlspect rum
(El, me): M 'I’”}I%ZSO#I?MF (failed to dissolve amine) and 392 pl (2.25 mmol) N,N-diisopropyl-
ethylamine chilled to 0°C under N,. Removed ice bath at 20 minutes. At 1 hour added
15  dropwise to a solution of 1.2 mi (11.2 mmol) diethylamine in 4.4 ml THF chilled to

-78°C. Removed dry ice bath after complete addition and stirred for 3 hours. Poured

into a mixture of ice and saturated sodium bicarbonate, extracted with ethyl acetate,
dried organic layer with sodium sulfate and reduced solvent to a small volume.
Loaded compound onto a column of silica gel, eluted with 30% methanol/ethyl
20  acetate, stripped solvent from desired fractions and dried in vacuo, giving 321 mg of
yellow-brown solid: mass spectrum (electrospray m/e): M+H = 496.0, 497.9.

Example 174
N-{4-[(3-Bromo-4-flugrophenyl)amino}-3-cyano-6-
25 quinolinyl}-4-morpholino-2-butenamide

Made 2.25 mmol of 5-bromo-but-2-enoyl chloride by mixing 386 pl (2.25 mmol)
trimethylsilyl 4-bromo-but-2-enoate, 10 ml methylene chloride, 294 ul (3.38 mmol)
oxalyl chloride, and 2 drops of DMF. After bubbling had subsided, removed solvent



Exanpl e 249 20 4-(3-Chl or 0-4- hydr oxy- phenyl am no~-6

7-di net hoxy- aui nol i ne-3-carbonitrile A nixture of 0.249 g of?3 SEP 2004

4-chl oro- 6, 7-di net hoxy- 3- qui nol i necarbonitrile, 0.144 g of

4am no- 2-chl orophenol, 20 ng of pyridine hydrochloride, and 10 nil of

et hoxyet hanol was stirred under nitrogen, at reflex tenperature for 30

m nut es. Thwowi/ssissr e was 25 cool ed and added to 40 rnl pefyus@lic®iss TO this

m xture was added sodi um carbonate and concentrated hydrogen chloride tv
adjust pHto 7. The product was col |l ected, washed with water, and dried to
gi ve 0.256 g of
4-(3-ch|oro-4-hydroxy-pheny|anino)-6,7%§hethoxy-quinoIine-3-carbonitri|e as
a solid, nmp 230-232C, mass spectrum (ElI, me): M355.0719. 30 13 SEP 2004
WO 01/ 68186 PCT/USO /07068 - 126 Exanple 250

6, 7- D met hoxy- 4- (- 2- mat hyl sul f anyl - phenyl am no) - qui nol i ne-3-carbonitrile A

m xture of O. . .4z - 6. .(-di et hoxy= 3-.qui ngl i n bonitrile, 0.139
g of 25 (et h“éﬁgg’é‘}égfn o}dei%! ﬁ[rﬁ-e,q‘“%é& 'nowasﬁé?el?aégﬁe‘mﬁ?ﬁrog%qB’gi%ég, and 10 ml
of et hoxyet hamrotl) Wasmige+ (Geltomaddluormphenypmino]-8tquinelifecaxbdnitdiipesat me f or 30

i xture was Aol LA EomanRCE R et AEOR A de 1o

adj ust pH t o 17houf| ladded timchvixturadrspwicd foacsbélon wh S el M2 inhol)adoggholienial dried to

give 0.184 g o = di.net hgxy- 4-.(2- met hyl sul fanyl 10, .

phenyl ani 7o) %LF‘ﬁE# ﬁh‘[@f@ &?%‘o%ﬂ%’? ?ql@ﬂeﬁ%a@“‘?&l ‘ieﬁ?"%ﬁhez‘&%baélb?@,‘,i Mdss

;p?g tr umh( :ET,hoﬂds @pured/bd & niikibrk.of ks andiatirdédlsolfainBidarbonate. Extracted with
-(di net hvl a

i.nanmet hxl,eneam na) - 4. 5-di et hoxyhenzoate 15 To a stirred
sol ution of %]trre}iy%/cegagl diis nodg%fcg%yﬁf 3’?’?\8‘3@% rf?%‘g? E“d(rﬁéu‘f@dl@",lve%°ﬁﬁ51&§ in 20 m
of DVF at O0C vahseadldatid phtosyiobimnues silioaygel) letdddeith( 292rethdnol/y] aoemke) duri ng 15
m The m xt urg; . ! (s or 45.m..Ihe resulting
sol uti on was Sﬁfp utsg\é@\ém{?ﬂnhgstlrg@%%gg% tdod;“iegg', I'ag‘é%lévangﬁoégdréogﬁ ¥reat ed
with 80 nif ofsolisk evagipecin@O(eietttosprayiindedn MHl-oX195t8.ing 5 m The organic
| ayer was separated and washed at OC with with water. The sol ution was
dried and concentrated to give an anber oil; NMR (CDCls) s 3.00(s, Me~I~.
Exanpl e 252 25 1., 4 Di hydroqui nol i Fxa@plg-1d§ et hoxy- 4- oxo- 3-carbonitrile

N-{4-[(3-Bromo-4-fluorophenyl)amino]-3-cyano-7-methoxy-6-

quinolinyl}-4-morpholino-2-butenamide

15
Made 2.07 mmol of 5-bromo-but-2-enoyl chloride by mixing 363ul (2.07 mmol)
trimethylsilyl 4-bromo-but-2-enoate, 8 m! methylene chloride, 270 pi (3.10 mmol)
oxalyl chloride and 2 drops of DMF. Removed solvent when bubbling subsided and
dissolved in 10 ml THF. The acid chloride solution was added to a mixture of 800 mg

20 (2.07 mmol) 6-amino-4-[(3-bromo-4-fluorophenyl)amino]-7-methoxy-3-quinoline-
carbonitrile, 50 ml THF, and 721 pl (4.14 mmol) N,N-diisopropylethylamine chilled to
0°C under N,. At 1.5 hours added this mixture to a solution 6f 900 pl (10.4 mmol)
morpholine in 4.3 ml THF at 0°C. Warmed to 25°C after complete addition, and at 2
hours added 900 pl more morpholine. At 3 hours, poured onto a mixture of ice and

25  saturated sodium bicarbonate, extracted with ethyl acetate, dried with sodium sulfate,
and reduced solvent to a small volume. Loaded compound onto a column of silica gel,
eluted with 12% methanol/ethyl acetate, stripped solvent from desired fractions, and

dried in vacuo, giving 287 mg of orange-brown solid: mass spectrum (electrospray
m/e): M+H =5399, 5419,



To a stirred solution of n-butylllithium(17.6 m of 2.5 Min hexane; 44
mmol) in 25 nl of THF at -7?8C was added a solution of acetonit3igep fogs 35
m, 45 mmol) in 44 m of THF during 10 m After stirring at -78C for 15 m
the m xture was treated with a 30 solution of ethyl

2- (di net hyl am nonet hyl eneami no) - 4, 5- di et hoxybenzoate (5.83 g, 13 SEP 2004
WO 01/ 68186wgGlkdfrd / 07068 - 127 19.8 mmol) in 30 ml of Té%‘ﬁl/(gm{si ng 30 m
After 30 mat -78C the m xture was treated with 5.7 nil ( nmol ) of acetic
acid and evaporated to dryness. The residue was stirred in water, and the
resulting precipitate was filtered off, washed with water, and dried to
give 4.01 g of o~ white solid; NWR (DIV@@)dG) d 8.58(s, 2 I~. S Exanpl e 253
4- Chl oro- 6. 7-di et hoxy_3- qui nol i necarbonitrile In the manner of Exanpl e 115
treatment of 1, 4-di hydroquinoline-6, 7-di et hoxy-410 oxo-3-carbonitrile with
phosphor ous oxychl oride gave the title conpound as a pink solid, np
170-175C. Exanple 254 4 [3-Chloro- AFng‘H t hi o) phenyl am nol -6

7-di et hoxy- 3-qui nol i necar bonl trile e manner of Exanpl e 105 reaction
of 4-chl oro- 6, 7- didd{3.Bsomophanyla 5 infettioky

3-chl oro- 4- (phenyl t hi o)anlllne gave the title corrpound as a tan solid, np
88-94C. 20 Exanpl e 255

4-[ 3- Chl or o- 43| mien| ehiSE0 umen(li%9ninmestl)- @h-chlord-Frethhax§ methogt-hauinatieear boni tri |

In th
i CR| tr g Ko %} %ngxzy_@ﬂ gttljl%%gl alﬁﬁggg rggznﬂ{ mnﬁog 3-bromoaniline was heated to

3- chl or o- 4- ( plefuxybrder dp.art 3 heurgcadded e i (0.95 mmohanddoan @hdnélnandol i d, 25
np 124-130C. U 01/68186 P USC] 068, - 128 .Ex e 256

4- (3- Chl or 0- 4% ?‘?’%o?@p é’% Fg}g ‘ﬁ%)he”g “‘fp‘a?ﬂ’ﬂ%w ag‘ﬁ‘i‘tﬁdo?(’%'r‘fg‘cbé‘f‘%’nﬁ?t? rile In

t he manner ofStEmdpbbemosumethﬂdmwmm hekand) [colteote saliddi anil hivied. - $Fashed

qui nol i necar bei'EH Vae&‘?n\ﬁ‘ &&2 %@ )| O gf Isggrlggargfltw%oﬁgvemgspept&t | e conmpound

as an off white sor
10 (electrospray m/e) M+H =398, 399.8,

Example 177

15 A mixture of 500 mg (1.90 mmol) 4-chloro-7-ethoxy-6-methoxy-3-quinoline-
carbonitrile, 30 ml ethanol, and 281 mg (2.28 mmol) 3-hydroxy-4-methylaniline was
heated to reflux under N, overnight. Removed heat and made basic with saturated
sodium bicarbonate.  Stripped solvents and slurried residue in hexane. Collected
solids, washed with water, and dried in vacuo, giving 364 mg off-white solid: mass

20  spectrum (electrospray m/e): M+H = 349.9,

Example 178
4-Chloro-7-ethoxy-6-methoxy-3-quinolinecarbonitrile

25 Mixed 122 mg (0.50 mmol) 7-ethoxy-1,4-dihydro-6-methoxy-4-oxo-3-quinoline-
carbonitrile and 2.0 ml methylene chloride under N, and kept temperature near 25°C.
Added 218 pl (2.5 mmol) oxalyl chloride and 10 pl (0.125 mmol) DMF. Stirred
overnight, diluted with chloroform and stirred in saturated sodium bicarbonate until

basic. Separated layers and dried organics with magnesium sulfate, stripped solvent



Exanpl e 257 4-(3-acetyl phenyl am no)- 6, 7-di et hoxy-3-qui nol i necarbonitrile
O In the manner of Exanple 105 reaction of 13 sEp b
4-chl oro- 6, 7- di et hoxy- 3qui nol i necarbonitrile with 3-aninoacetopheno%§ gave
the title conmpound as an ofd white solid, np 191-194C. . 15 Exanple Z58

4- (N- Met hyl phenyl am no) - 6, 7- di et hoxy- 3-qui nol i necarbonitrile In the manner
of Exanpl e tion of 4-chloro-6, 7-di et hoxy-3qui ngld nitrile

W th N—nethé?é%?ﬁ?ﬁe gave the title conpound as a tan gg#ﬂggﬁﬁ%QZO

153- 155C. Exanpl e 259 4-(Phenyl am no) -6, 7-di et hoxy- 3- qui nol i necarbonitrile
25 I'n the manner of Exanple 10S reaction of

4-chl or o- 6, 7- di et hoxy- 3qui nol i necarbon®itile with aniline gave the title
conmpound as a tan solid, np 168170C. 13 SEP 2004 WO 01/ 68186

PCT/ USOL/ 07068 - 129 Exanple 260 4-(4-fl uorophenyl am no)-6

7-di et hoxy- 3-qui nol i necarbonitrile In the manner of Exanple 105 reaction of
4-chl oro-6, 7-di,et.hoxy-35 qui,nol inecaxbonitrile with 4-fluoroaniline gave
the title corﬁ‘}f.’)diﬁﬁ‘? ggvaguq, vingo} 17 ng gitan solid) anpes spestgiwh(electpespray m/e):

4-14- Fl uor o- 2vBEE gL Bjaway. am no) - 6 7- di et hoxy- 3-dui nol i necarbonitrile 10 In
t he manner of Exanple 105 reaction of

4-chl oro- 6, 7- di et hoxy-3qui nol i necarbonitrile with 4-fluoro-3-nethylaniline
gave the title conpound as a tan s@xamplefp9 105-108C. 15 Exanpl e 262
4-(3-Ch|oqpphenylantﬂ€ -6 7-g'e haxy-.3-qui noli necarbgnitrile In the manner
of Exanpl € 10S reactT o o CH SO glof-groe-Hgpmolneearnonitle, o c ar honi tri | e
with 4-fluoroaniline gave the title conmpound as a tan solid, np 20

188- 190C. Examleg 5‘?@ §11 (135 mmol) n-butyl lithium to 150 ml THF and chilled to -78°C under
Nz. Added dropwise over 20 minutes 7.05 ml (135 mmol) acetonitrile in 200 ml THF.

Stirred 15 minutes and added a solution of 17.99 g (64.2 mmol) methyl 4-ethoxy-5-

10 methoxy-2-(dimethylaminomethyleneamino)benzoate in 150 ml THF dropwise over 20

minutes. Let stir for 0.5 hour at -78°C. Added 11.0 ml (193 mmol) acetic acid and

warmed gradually to 25°C. After 2.5 hours, stripped solvent, slurried residue with

water, collected solids and dried in vacuo, giving 13.025 g of yellow solid: mass
spectrum (electrospray m/e): M+H =2452.
15

Example 180

Methy! 4-ethoxy-5-methoxy-2-(dimethylaminomethyleneamino)benzoate

A mixture of 15.056 g ( 66.9 mmol) methyl 2-amino-4-ethoxy-5-methoxybenzoate and
20 14.1 ml (100 mmol) N,N-dimethylformamide dimethylacetal was heated to 100°C
under Np. At 4.5 hours added 4.7 ml (33.3 mmol) more DMF/DMA and removed heat
at 5 hours. Stripped solvent, azeotroped with toluene, and dried in vacuo, giving
18.211 g of grey-brown solid: mass spectrum (electrospray m/e); M+H = 281.3.

25 Example 181
Methyl 2-amino-4-ethoxy-5-methoxybenzoate

A mixture of 24.110 g (94.5 mmol) methyl 4-ethoxy-5-methoxy-2-nitrobenzoate,
15.81 g (283 mmol) iron powder, 25.28 g (472 mmol) ammonium chloride, 135 ml
30 water, and 350 ml methanol was heated to reflux under N,. At both 3 and 5.5 hours



4- ( 3- Fl uor ophenyl am no) -6 7-di et hoxv- 3-qui nolinecarbonitrile 25 In the
manner of Exanple 105 reaction of 13 SEP 2004
4-chl oro-6, 7-di et hoxy-3qui nol i necarbonitrile with 3-fluoroaniline gave the
title conpound as a tan solid, np 192-195C. 13 SEP 200 WO 011 68186

PCT/ USCL1/ 07068 - 130 Exanple 264

4(3- Am noph 02" 6L7-di net hoxy 3~qui nol i necar boni t irred
m xt ure of ?aédhﬁ%g?éd 6, 7- di met hoxy- 3- qui nol i necar boni trlllgdlj/l%g@?s 15 5
mol ), 1, 3-di am nobenzene (4.86 g, 45 mml), pyridine (1.21 m, 15 nmol ),
and 45 ni of et hoxyet hanol was refluxed for 30 m cool ed, and stirred wth
aqueous sodi um bi carbonate) The resul t"9ﬁg solid was filtered, washed with
wat er, and dried. Recrystallization fromethanol gave a brown solid, np
222-228C. 10 Exanpl e 265

4- (3- Acet am dophenyl am no) - 6. 7- di met hoxy- 3-, qui nol i necarbonitrile To a
stirred sol ut |

4- ( 3- ani nopheny amer%?e W@%?Wﬁ&?(?“@&‘ﬂ?‘hﬁmwﬁ?cgﬁﬁﬁ'BYﬁdthF?tlaeﬁé@mgé g, 3.0
mmol) in 9.0 addedfethsl edetate amd shtatted Séﬂlmsbldad:dmﬂe Jﬂteﬁd 8&013@1 éeBieOananol ) oOf

acetic anhydr| h ol utia va fe ness, and the V
resi due Wa>s/ S %“tgé\ &ngr h }t'dO? asmla?lﬁ 88 t7% 3 %‘g g‘?%d“ and t he

resi due was r@ewsmmbuﬁamesinppedmlmt;anﬂ)dneﬂmgicutegﬂmgmg%)é ofpiidesolidol i d, rnp
14715OC 2 Ex
"[3-(2- Bgtynoy mﬁg?ghegtr{?ﬁpé%nd@) fMé{ 72%162mat hox~- 3- qui nol i necarbonitrile
Isobutyl chloroformate (0.26 m, 2. mml) and N-net hyl nor pholine (0.22 m,
2.0 mol ) were added to an ice- coI dEﬁ%}H an of 2-butynoic acid (0.21 g,
2.5 mol) in 85 25 nl of THF After m-a suspensi on of
4- (3-am nophenyl am no) - 6, [nynd X pthion ppbezdatni trile (0.32 g, 1.0
mmol) in 6.5 nml of THF vvas added and the resultlng m xture was stirred at
ZSC for 16_h and _dilute er. The resulting solid was filtered off,
washed wi tfi mBF&lvedéPP%&m 7a‘ﬁ’d°l? eeﬁhglérqahwéeaetwcmbmtemw aceficgicide 0. 12 g

of off white mkiN, aldPadi&B6.19% 5. Bhmol)163%oRRicZR dropwise over 30 minutes.
Heated to 50°C for 1.5 hours and poured onto ice bath. Extracted with chloroform,

washed with dilute sodium hydroxide solution and filtered through magnesium sulfate.
Stripped solvent and dried in vacuo, giving 5.268 of off-white solid: mass spectrum
15 (electrospray m/e): M+H = 255.8.

Example 183
Methyl 4-ethoxy-3-methoxybenzoate

20 A mixture of 25.0 g (137 mmol) methy! vanillate, 38.87 g (274 mmol) potassium
carbonate, 500 ml DMF, and 16.5 ml (206 mmol) ethyl iodide was heated to 100°C
under N,. At 2.5 hours, cooled and removed solids. Stripped solvent, and partitioned
between water and methylene chloride. Stripped solvent and dried in vacuo, giving
25.85 g of white solid: mass spectrum (EI m/e): M =210.0.



WD 01/ 68186 PCT/ US01/ 07068 -131 Exanple 267

4-[ 3- (Hydr oxynet hyl ) phenyl ami no] - 6. 7- di met hoxy- 3- qui nol i necar bch8tS&R &0k
stirred m xture of 4-chloro-6, 7-di net hoxy-3-qui nolinecarbonitrile (7.46 g,
30 5 mml ), 3-am nobenzyl alcohol (7.39 g, 60 mol ), pyridine (2.43 m, 30
mml ), and 90 m of ethoxyethanol was refluxed for 5 h, cool ed, and stirred
W t h aqueou } bi carbonate. The resulting solid wa j d, washed
with water, %Vaorgl@g?jfrﬂfned. Recrystal lization from et hanol g%f/’iég"g’%‘%om solid,
np 250-255C. 10 Exanpl e 268

4-1 3- (Chl or onet hyl ) phenyl am no] - 6. 7- di met hoxx- 3- qui nol i necarbonitrile To 14
mL of DMF was added phosphorous tricht8fide (0.70 m, 8.0 mml) with
stirrrg at 25-30G After 60 m the m xture was cooled to 0OC, and a
suspensi on of 4 15

[ 3- (hydr oxynet hyl ) phenyl am no] - 6, 7- di net hoxy- 3- qui nol i necarbonitrile (1.34
g, 4.0 mol) in 6 nmL of DVF was addﬁd. The m xture was warnmed to 25C,
stirred 15 m recooled in ice bath, &?&P“b’aﬁ‘*ti tioned with nethyl ene

chl ori de-aqueous sodi umNbi4rE-CaIBAL-£fuctbitheNARMNLE-LyNEE- Was Washed with

water, dried, and concentrated gi ye 1,15 g of an,danber solid; NWR
(CDC13) s 4.79(s, mo).%ﬁgﬁaﬁﬁﬁg@wﬁ_———” t 0-(Z)-2-butenamide

4-[ 3- (Acet yt hi onet hvl ) phenyl am no~- 6. 7- di net hox~r - 3- qui nol i necarbonitrile

To a stirrgd sql.ution . of .

4-1 3 (chi of orBEHYTS SRONTE St HigymeD) ANi#Gselhorny-SyomphHshaniedsd et t 1 e

(0.97 ~g, 2. 7qunubity]]-4-dimethylatino2-tiolyiRantids ast dig of dfireltes icatalydtHih dambtaft e (0. 93

g, 8.1 nmmol) ' re artitioned w.th . methyl ene

chl ori de and %?%‘gﬁ%?@&&@%g%??ffﬁ@é&%ﬁﬁﬁ@%ﬁgﬁw&%“W '%?V?swf‘i %84, and

concent r at ed. thpkgh & pad efiCelitga sAftes theysolverit iwag eandved) theetesidue wees @uified byo gi ve

0.43 g of yelkQv i v : '

04399 0706%@5@%1&&%%&%12@% ith 3% methanoP: ethiiiterltE) Fhé QRLEE

4-[ 3- ( Thi &¥ret wasldripghtorgiied)A182]3680) Pald yéliowtshlak HRMS myizi4ad1219dEDboni trile A

stirred m xture of

4-[ 3-(acetyl t hi onet hyl ) phenyl am no] - 6, 7- di nnet hoxy- 3- qui nol i ne5

carbonitrile (1.23 g, 3.13 nmol), |Exampld18f concentrated ammoni um

hydroxi de, 63 nl of ethgpgy ndes Nagked at 85C for 2.5 h

and then concentrated t ftioned with

net hyl ene chl ori de and wat H-4aMetne ypetenamide washed with water,

dried, angsconcentrated. The residue was subjected to chromat ography on

silica gel with nethylene chloride-et h'ﬁr acet at e- net hanol to give 10 an off
C.

white solid; MrawduresE 05y 9.t Bmmaly oNHAAS chiorpeyflugpaah@gamino]-3-cyano-6-
quinolinyl}-4-methoxy-2-butynamide and 6mg of Lindlar catalyst in 15mL of methanol

-

jab}=

was hydrogenated at room temperature for 5.5hrs. The mixture was filtered through a
pad of Celite. The solvent was removed to give 0.05g (99.7%) yellow solid; HRMS
20 m/z410.0928 M*),

Example 186
4-[[4-[(3-Bromophenylaminol-3-cyano-6-quinolinyl]-

amino]-2-methylene-4-oxo-butanoic acid

25
Itaconic anhydride (0.14g, 1.25mmol) was added portionwise to a solution of 0.1g
(0.30mmol) of 6-amino-4-[(3-bromophenyl)amino]-3-quinolinecarbonitrile in 2mL of
ethyl acetate under N2. After stirring at room temperature overnight, the reaction

solution was added into ice water and hexane. The product was collected, washed



Exanpl e 271 2- (D met hl am no- et hyl eneam no) - 3- net hoxv- benzoi ¢ aci d net hyl
ester 15 A reaction mxture of 5.0 g (29.9 nmol) of 13 SEP 2004

2- am no- 3- met hoxy-benzoic acid in 25.0 nL of DMF-DVA. was heated at 100-105
Cfor 2.5 hr, and then the solvent was renoved to give a red- purple
viscous oil. After standing in a refrigerator, the oil solidified to give
5.8 of th t as ared-purple solid in 82.8 %yi spectrum
(el egtrosprgv;),QJrl ﬂb"ﬁc M-H 236.9 20 Exanple 272 1.4-Di hvdﬁéﬁéS {m@ﬁo

4- oxo- 3- qui nol i necarbonitrile To 35.0 nL of THF was added 26. 6nT. (66.4 _
mml ) of n-BuLi solution during 5 mn 25 at -78 C. To the stirred sol ution
was added a solution of 3.55 nL (67.9'r%8m|) of CH3CN in 65 nL of THF during
10 min which time the solution becane white suspension, and then continued
to stir for 15 mn at -78 C. To the suspension was added a solution of 5.8
g (24.5 mol ) of 2 (D et hyl am no- net hyl eneam 30) h3m=,=t hoxy- benzmdct aci '([j

met hyl ester | and, t hen ue o stir
30 myn at - 78"’%‘ dater r’?&‘eﬁ/ﬁ‘i“g‘ﬁe"?‘?"w&“r‘f‘?@gﬁ? yacip do gve 4958 ?%/é wish1 3 SEP
2004 WO 01/ 68tr86n REY EBAE Ml 488 MEEE).cl ear. The sol ution was guenched with
8.5 mL of HOAc. The resulting thick slurry was stirred and warmed to room
tenperature. After nost of the solvent was evaporated, the residue was
diluted with cold water. The separ aEsngi¢ 18 was col | ect ed by f| ltration and
washed with wa . _Qrded t;1e r5rass
roduct as an © C

gpectrum (el ectrospray, me): MtH 201 1 Exanpl e 273 4 )Chl or o- 8- met hox< -r
3-aui nol i neca t

1, 4- di hydr o- 81{8%@% ch?%&g%%{)fgdﬂd% [ nec:)3 b ogrlog)&gf gggerﬁi g ann{ce of Id

phosphor ous oSeBBiRn oofi déheéhYéPJ@%b}ﬁ@%‘f agh/H(Ovi46e, r 2Pmel) #ndr Nondhyhours. The
m xture was eMapRsiat @@29@ QbXﬁ%&fu@mdbﬂtﬂ&ﬁx dﬁ%&huﬁlﬁ?‘ﬁneﬁﬁe{rﬁfm olid was

collected and m xed w ut e sodi um onate solution a

ext r act ed !¢ evBF épm%atsPlﬁﬂ%n o 0-p8 &t Himmolef %P@HO"FHQ-UP’QQP#@’DPJWEHMS dried

over sodi um delhrfoﬁhd%atﬁ&dtrild int BAICAF bﬁ{dmé%saadﬁe‘élddr%wﬁé LidC e SEkureRpEOVal  Of

t he sol vent gave 3 g 4-chl or 0- 8- et hoxy 3-qui nolinecarbonitrile as an
of f white sol figred it §3 Ofesx?@ d Theygesetiog wast quenshed matht ico Jyptenypouredaito MrH
219.1. 20 Exaéi’ﬁxlrﬁe@%ﬁmﬂr hgléa%d%ﬁ@ TRPBARY hdPaQds SalBh{10 Mate. The ethyl

- 3-qui nol i necarbonitril
a acetate layer was concentrated and purified by thin-layer chromatography eluted with

15 15% methanol in ethyl acetate. The product was collected, and dried in vacuo to give
0.2g (28.5%) of pale greenish yellow solid; ESMS m/z 476.2, 478.2 (M+H"); mp 133-
135 °C.

Example 188
20 N-I4-[(3-Bromophenyl)amino}-3-cyano-6-quinolinyi]-4-(N-
ethylpiperazino)-2-butynamide

Isobutyl chloroformate (0.785g, 5.75mmol) was dropwise added into an ice cold
solution of 4-(N-ethylpiperazino)-2-butynoic acid (1.75g, 8.85mmol) and N-methyl-
25  morpholine (1.3453g, 13.3mmol) in 50mL of tetrahydrofuan under N,. After stirring
for 30min, a solution of 1.5g (4.42mmol) of 6-amino-4-[(3-bromophenyl)amino]-3-
quinolinecarbonitrile in 10mL of pyridine was added dropwise and the mixture was
stirred at 0°C for 2hr. The reaction was quenched with ice water, poured into
saturated sodium bicarbonate and brine, and extracted with ethyl acetate. The ethyl
30  acetate layer was concentrated and purified by flash column chromatography. The



A solution of 328.0 ng.(1.5 mmol ) of 4-chl oro-8-net hoxy

- 3-qui nol i necarbonitrile, 309.7 ng (1.8 nml) of 3- bronDanlllne1qngﬁﬁﬁu3
ng (1.5 mol ) of pyridine 25 hydrochloride in 15 m of 2-ethoxyethanol
refluxed under nitrogen for 0.5 hours. The solvent Was renoved and the
residue was diluted with water followed by neutralization to pH 7-8 with
di luted sodiggygaidgonate solution . The precipitate was gollected and
washed with ether and dried in vacuo to give 476.1 ny (§ D§$§m6¥8the
product as a yellow solid, mp. 210-212 C rmass spectrum (el ectrospray,
me): MrH 30 353.8, 355. 8. 13 SEP 2004 WO 01/ 68186 PCT/ USO01/ 07068 -134
Exanpl e 275 -99-

4- (4- Chl or o- 2- f | uor ophenyl ) ani nol - 8- met hoxy- qui nol i ne- 3-carbonitrile Using
an anal ogous procedure to that described in Exanple 274. A reaction mxture
of 5 328.0 ng (1.5 nnDI) of 4-chl oro-8-net hoxy -3-quinolinecarbonitrite,

173.3 ng (1. ) dr chlorlde and 240 1.7 mol) of

21 vor o - e PRPBEt oK eTR o, ol 01 GBec ey g 1 e SFDoataighint 100" C
for 2 hr. AfteroumendmsMsuﬂzsﬂvBllssg urw(uﬁ*?j mpi618€ (deBe Product was obt ai ned

as an off white solid, mp. 127 C (dec.), nass séectrum(el ectrospray,

me): MrH 327.8, 329.9. 10 Exanple 276 4-(3-Hydroxy-4-nethyl - phenyl am no)

- 8- met hoxy~qui nol i ne- 3- car bonltrl | e E¥fhje 1897 anal ogous procedure to that
descri bed i.n Exampl e 274 €3 t| mxture of 15 328 O m (1.5 muol ) of
4- chl or o- 82met hoxy - 3- qQUTHGLt grophanyllamined3-yane-6c1 5 ol ) of
pyridine hydrochloride and MM@&MMWWOW 4-met hyl ani | i ne
in 15 nL of 2-ethoxyethanol was heated at 100 C for 1.5 hr. After the work
up, 407.7 ng (89.4% of the product was obtained as a yellow solid, mp.

|4 43(33| goc hrralskobtpssloctmunm(natee(txoﬁmép@ Whmmd)a)las erﬂwaﬂﬁtdgd m&g @r&m}& 637 7
net Rr=110MAL0) et hox 0 ar oo e I-n an
y QJHHER &hgqj? ralptn 0-2-bu Xéggh{]ﬁ' d%&lmo ?rglaﬂ- I- g

anal ogous proce ure t escri PEW i xture of
25 250.0 A9 (morpholinel(§.068g, &6%2nlumibm80mbtolﬁ®etty£hydﬁyfﬁmlundﬂrIMeQ°ﬁ°feb§Hrﬂﬁgrl l e,

273.3 3.0 f 1.

3-di metn?]yl( am ﬁog?ghan 2 soﬁlmcﬂ g}(‘:g‘?% g%ar%lg%]) ff)g%f'iné’fﬁgs %8 4f§‘?¥?8hwl)was heat ed

St 100C f or %:gél?ﬂéﬁ-qmnmrbhmm ga\rémggef Fyridine (WS . amaed dtfoptvl(selaﬂd ?Ekuct as a
eep greenis ITASS S um.( el ectrospray,

rﬂel)o ngH 319.0. %S §ﬁjiésd %Edgb%bi%sb ‘8% %@T@%vﬁ %‘“’f T8 Vetess II%aa)r/rpl e

278 4-(4-Br on?ﬂ“?&edhyfarsmsﬂlqdhedlym@mwgqat&mm»yd epmacted wnbeﬁhylcaaéthlenl trite

Using an apal @ﬂ';oé’cﬁo’yl QE&%@@#EFW&S 30&1&?&%9(?%@ étﬁlﬁgd k}é{lﬁﬁs@%@ cﬁromatograp reaction

m xture of 5 rrq
- 3- qui nol i nec#8ytEdmith 15 Yeemethanol in ethyl gcetate. The product was collected, and dried in
vacuo to give 0.046g (32%) of light brown solid; ESMS m/z 450.2, (M+H"); mp 117-

120 °C.

20 Example 190 -

N-[4-[(3-Bromophenylamino]-3-cyano-6-quinolinyl]-4-

-methylpiperazino)-2-butynamide

Isobutyl chloroformate (0.785g, 5.7Smmol) was dropwise added into an ice cold

25 solution of 4-(N-methylpiperazino)~2-butynoic acid (1.65g, 8.85mmol) and N-methyl-
morpholine (1.36g, 13.3mmol) in 10mL of tetrahydrofuan under N,. After stirring for
30min, a solution of 1.5g (4.42mmol) of 6-amino-4-[(3-bromophenyl)amino}-3-

. quinolinecarbonitrile in 10mL of pyridine was added dropwise and the mixture was
stirred at 0°C for 2hr. The reaction was quenched with ice water, poured into

30 saturated sodium bicarbonate and brine, and extracted with ethyl acetate. The ethyl



mmol ) of pyridine hydrochloride and 286.7 ng (I.3 mmwol) of , .
4- br onp- 3- hydroxyaniline in 10 nL of 2-ethoxyethanol was heated 14 SEBR004
for 1.5 hr. The work up gave 374.1 ng (88.6 %9 of the product as a pink
solid, mp. 146 C (dec.), mass spectrum (el ectrospray, me): MH 369.9. to
Exampl e 279
4~( 3- Hydr oxywd en®@ide0x~phenyl am no) - 8- met hoxy- qui nol i ne- 3-¢ENRMs$ r1 1 € Using
an anal ogous procedure to that described in Exanple 274. A reaction m xture
of 15 200.0 ng (0.92 mmol) of 4-chl oro-8-nethoxy- 3-quinolinecarbonitrile,
105.7 nmg (0.92 mol) of pyridine hydrog@#orlde and 140.6 ng (1.0 mmol ) of
5- am no- 2- net hoxyphenol in 10 nmL of 2 oxyet hanol was heated at 100 C
for 2 hr. The work up gave 261.6 ng (89.0 %9 of the product as a deep
yellow solid, mp. 138-140 C (dec.), nass spectrum (el ectrospray, me): MH
321.9. 20 Exanple 280
8. . Met hoxy-4 ' OLO0: ol e Using
lgetﬁeg gdr fobab al esck}lﬁ? @9? fhﬂléjlvp Ic*:@ﬁﬁtgﬁrﬁﬁ{x Q0L i

an anal ogous pl’ ocedure to that reaction m xture
of 25 200.0 ngSeametirnohinethyl ggetate. cHieprasiug waepwbsztyd 3ndydiiedch vasuc trgioni tri | e,

105. 7 ng (0. 93 377Rkd) P fetlBWshi; B (1.0 mol ) of
2,4,6-tri'fluoro-anil |°ngemian S?%dnﬁl‘dg’%‘% Iliuoxye r]‘%i Ce(ﬁ&gt ed at 100 C
for 2 hr. The work up gave 112.6 ny (37 4 %9 of the product as a yell ow
solid, mpgs 297 C (dec.), nass specg%%lgigectrospray, me): MrH 330.0. 30
13 SEP 2004 WO 01/ 68186 PCT/ USOl/ 07 316 Exarrplt? 28

4- (3- hvdr oxy- 4- met hy| SpHeRS-EERMNYE 330 =-Qaquined) ’-'~1>u carbonitrile To a
susgens![onI of 2801% 5 (0. (_%g%;% 1_ g _@r Ig}aghoxyl 3- quagolrr:_nefS
carbonitrile an ny mrol’) "of 5=am no-o-cresol in o]
2-ethoxy ethanol was added 105.6 ng (0.91 nmol) of pyridine hydrochloride.

The resul ti ngIs"oaay:tmvaonJ(@ms@,ss Vﬁﬂrhél)(%lds fdfupwisemddedafﬁ% k&R doe sol vent
was rem)v lve e3|d To tE resi due was added about 30 nlL of

wat er and euts lolni’g ds°pPF?p71‘]§"lf§}‘ F-5pvepic aq Gt‘@d%‘b’&‘?‘?}}ﬁ‘@a‘?‘bonate

sol ut i onOI Thﬁnpmamomhbmfge(owag, geﬂninelqtuedom &Qet]fcrdfhbdrgﬁgﬁ g.g%eandz wgg@:g/g W} t hh
wat er and et her ryin cuo s_afforde of the
product as a ytgp’lj% (Sa).(rg Wgﬁ‘ o8¢ 4%’&5‘91) ("él%ﬁﬂ‘?%‘éﬂ?'&{}"mﬁ@y M+H
305(}3I Exarzrp:c lemiﬁB]QB ﬁlﬁzﬂdhnecarbomtnle in 15mL of I pyridine wa?] added dropvwlse and ?Ehe 5

~4- or o- 2- ro 5- I,0X m nol,) - 7- met hox~,.qui nol i ne carborutri
| e The net hod %%%@dﬁhq%%%s reget “?f@“@‘chijl %'eew;mw

4- chl or o- et hnx;auﬂatq:uwmlm bR&BéHaRMint fbhheﬁ and® BdradtedByith letid! RI¥Rke), @ﬁe t he

aniline and 1 6 yr chloride in 10 , of

2- et hoxyet hang! af%?tg (l"ﬁ’f"? 3’??18?1&%{“’?@8 U&f"d rbgg{ gh%‘ﬂ““‘l“b dFH‘EatP%‘%l?héiue wer e
added 10 nL Oﬁhﬁm‘bmnﬁléctlamdve‘te cdllecdéd, MtdAivikd ﬁ12'8c318% givd 0,65 (3%4) lof teddisim Xt ur e
was heat ed at c.fo was renoved to give a
resi due. To tR %liddﬁtseﬁgé‘? gﬁf%@&iﬁﬁ Iszge‘égllr&at ed solid was collected
by filtration and washed with water and ether/ethyl acetate (1:1). After
drying |n28acuo 142. 1 ng (41.4 %9 qf ttpey&:oduct was obt ai ned as a brown
solid, 25°m p. 240C (dec.); mass (el'ZtIRY ay, me): MH 343.9, 345.8.

N-[4-[(3-Bromophenyl)amino}-3-cyano-6-quinolinyl]-4-

diisopropylamino-2-butynamide

Isobutyl chloroformate (0.785g, 5.75mmol) was dropwise added into an ice cold
25  solution of 4-diisopropylamino)-2-butynoic acid (1.65g, 8.85mmol) and N-methyl-
morpholine (0.94g, 9.3mmol) in 100mL of tetrahydrofuan under N,. After stirring for
30min, a solution of 1.5g (4.42mmol) of 6-amino-4-[(3-bromophenyl)amino)-3-
quinolinecarbonitrile in 15mL of pyridine was added dropwise and the mixture was
stired at 0°C for 2hr. The reaction was quenched with ice water, poured into

30  saturated sodium bicarbonate and brine, and extracted with ethyl acetate. The ethyl



1 3 5EP 2004 WO 01168186 PCT/ US01/07068 - 137 Exanple 283

4-f 4- Chl or o- 2-f | uor o- ahenyl am nol - 6- met hoxy- qui nol i ne-3-carQqgnitrile The
net hod of Exanple 281 was used with 218.6 ng (1 nmol) of 4-:&8 SER-260

met hoxy- 3- qui nol i necarbonitrile, 174.7 ng (1.2 nmol) of
4-chloro-2-fluvro-aniline and 115.6 rng (1 nml ) of pyridine hydrochloride
in 10 mL of g3 yet hanol. This afforded 319.8 ng oft t as a

yel | ow sol i é",%ﬁ]kg@ﬁ%o C, mass (electrospray, me): NHMB%?&SZI 9 10
Exanpl e 284 ~3-H
d~xy- 4- met hyl =phenyl am noy- 6- met hox~- aui nol i ne-3-carbonitrile To a
suspensi on of 218.6 ng (1.0 mml) of -101-

4- chl or o- 6- met hoxy- 3- qui nol i necarbonitrile and 147.8 nmg (1.20 mmol) of

5-am no-o-cresol in 10 mL of Z 15 et hoxyet hanol was added 115.6 ng (1.0
mmol ) of pyridine hydrochloride. The resulting reaction m xture was
refluxed for 1 hr,, and then the sol ven s.rempved fo give a residue . To
the residue wWAFEHAIELA¥EY %8&?"%@%““&“’9&“@@' flash cojump P&PP‘%@&'W& e 7-8 by
adld: ti OndOL dj?l‘o?iﬁoeﬁacsieﬁﬁ Wi Gdilé&lﬁﬂ aﬁd&irt%ﬁ inifabito ngrgQ.OB F(]ﬁ%)mf}igit ero\gas

collected by fi.lt jon an she ith water and ether. After drying in
vacuo, this a?#‘g;r]{f’g/gé ?’Fé%éqrﬁ%&&%f\ﬁw 18¢°GHe)pr oduct as a yel | ow sol i d,
mp. >250 C (dec.), nass (electrospray, me): MH 305.9. Exaraple 285

~4- Chl or 0- 2-f | uor 0- 5- hXdr oxy- ~hen~r | ar ni_nol - 6- met hoxy

qui noline3=carbonitrile 25 The mnet h@ﬂ‘"ﬂﬁeg?arrpl e 282 was used with 218.6 ng
(1.0 numol) of 4-chl or o-M4mihCsra4-GuiroehylammbPesidhe sl ¢ and 263.5 mg (1.2
mol ) of the aniline (cat 80090 in 10 m. of, 2-ethoxyethanol was added
115.6 ng (1.0 mol) of pyr Hy sy anmogssbu €af forded a dark oil
residue. To the residue was added 10 mi, O 30 nethanol and 1 nL of NH4O0H

(28-30 %. T i i xj e was heated at 50 C,. .13 SEP. 2004 WO
01/ 68186 PCT?%%?%&S%SE%F’ 52 'F?qmﬁﬁ IR OPRESe FYded Mt AT fee g0l o hpyed
and t he ré&j dselutinas of r j4-dimethyaning-2hutyedier acidd (E85eer 1Wdmanl)i cadbaf-h. The

seper at o4 <ol blobbink 158 O uATFn MRRE Lol MBS 5808 " 4

drying in vacuo, pr odu aln as a |light

brown solid, fimng fxrg3omio, @ solutios ¢felldet (oBpmm)), ofriéedmindit-{(3348reB4- 345.8. 5

fluorophenyl)amino}-3-quinolinecarbonitrile in 15mL of pyridine was added dropwise

and the mixture was stirred at 0°C for 2hr. The reaction was quenched with ice water,

15 poured into saturated sodium bicarbonate and brine, and extracted with ethyl acetate.
The ethyl acetate layer was concentrated and purified by flash column
chromatography. The product fractions were collected, and dried in vacuo to give
0.47 (23%) of reddish brown solid; ESMS m/z 422.0 (M+H"); mp 225°C (dec).

20 Example 194
N-[4-[-(3-Chloro-4-fluorophenyl)amino]-3-cyano-6-
quinolinyl]-4-methoxy-2-butynamide

Isobutyl chloroformate (0.85g, 6.2 mmol) was dropwise added into an ice cold
25  solution of 4-methoxy-2-butynoic acid (1.1g, 9.6mmol) and N-methylmorpholine
(1.02g, 10mmol) in 100mL of tetrahydrofuan under N,. After stirring for 30min, a
solution of 1.5g (4.79mmol) of 6-amino-4-[(3-chloro-4-fluorophenyl)amino]-3-
quinolinecarbonitrile in 15mL of pyridine was added dropwise and the mixture was
stired at 0°C for 3hr. The reaction was quenched with ice water, poured into

30  saturated sodium bicarbonate and brine, and extracted with ethyl acetate. The ethyl



Exanpl e 286 4-(3, 5-Di chl oro-4-hydrox

r ~- phenvl am no~- 6. 7- di net hoxv- aui nol i ne-3-carbonitrile A reddt SER 28ixt ur e
of 248.7 mg (1 mmol) of 4-chloro-6, 7-di met hoxy-310 qui nol i necarbonitrile,
213.6 ng (1.2 mmol ) of 4-am no-2, 6-di chl orophenol and 115.6 ng (1 mmol ) of
pyridi ne hydrochloride in 10 nL of 2-ethoxyethanol was refluxed under NZ
for 1 hr. Afg val of the solvent, the residue was vmth vvater
and neutrali Z(Z{ijl 6En%[;ﬂ;;H 7-8 with diluted sodi um carbonat e’ g*“@’?ﬂ%
precipitate was filtered and washed with water and ether/ ethyl acetate (|
:1). After drying in vacuo. 15 this ylelded 346.7 ng (88.8 % of the
product as a yellow solid, mp. >250 €10 mss (el ectrospray, me): MH
389.8, 391.8. Exanple 2S7 4-(2-Hydroxy-4-nethy-1-phenYl _amn o )-6

7- di met hoxy~ui nol i ne-3-carbonitrile 20 Using an anal ogous procedure to that
described in Exanple 286, 248.7 ng (1 mmol) of

4-chl oro-6, 7-di oxy- 3- qui nol i r by ril oxyet hanol
and in the pré‘%‘%ﬁ% YT Wes 195 nEsniige in@m?%?‘ij@f ﬂ?fgﬁf’@f"ﬁéhﬁ%}"&? yor?
reacted with pébadud fragtignb. Werenapllerted, and- diieil o viiouc rte e 0.98 @798 ofQighd rrg (85- 8

% of the prod a 25. >250 C, nmass

(el ectrospray w& %gggfs'gégmﬁb&}?m{%gﬂﬁvdroxy 3, 5-di net hyl - phen
1~ am no)-6 7-dinmet hox~auinoline-3-carbinitile 13 SEP 2004 WO 01/ 68186
PCT/1TSO / Q7068 139 Using an anal 399 usl %g)cedure to that described in
Exampl e 28 248.7 nmg (1 rrrml) of ample

4-chl oro- 6, 7 di met hé:{§3-Bromoidathiorapbeny - digecutboaitril® - et hoxyet hanol
and in the presence of 11 S.6 ny (I nunol) of pyrl di ne hydrochl ori de was
reacted with 164.6 ng (1.2 mml) of 4-am no-2, 5-di net hyl phenol to give
232.9 ngy (66.A %xnm of h8g %167 30umad) Ofa%cléorbﬁgmo-qummg@tbpdtnlmmd 3.284- 236 C,
mass (el ectrogﬁ;ﬁ,ﬂ

j 3- Cyano- 6. 7- di nmet r?o%q’}q%‘?%ﬁfﬁé%“ﬁ%ﬁbﬁ - eetﬁ%g)}né ref%Lu())c folr?]hr gri;ce%rial ogous
procedur e 100 theatolverspasireraerefl, rihm#mes diselvedipgetipy! peptatel angrivashedowit

4-chl oro- 6, 7- dbdh Bi@&%orﬁfequm‘écﬂrbdﬁ@@@&b&ﬂé&é’d' ds& pal ayjeﬁovakohdog 5%|ﬁb/ijoxyet hanol

and in the presence of 11 ng (I mrnol) of pyridine hydroc ori'de was

reacted with ESMSMEE8T3, 329%11‘)}??690370213%%0 benzami de to give 255.7 ngy

(73.4 %9 of the product as a 15 light yellow solid, mp. >250 C, nass

(el ectrospray, me): MtH 348.9. Exanple 290
Example 196

15

A mixture of 8g (20.67mmol) of 4-[(3-chloro-4-fluorophenyl)amino]-6-nitro-3-
quinolinecarbonitrile, 4g (72.35mmol) of iron dust and 8.9g (165.36mmol) of
ammonium chloride in 240mL of methanol and water (2:1 ratio) was refluxed for 4hr.

20  The mixture was filtered hot and washed with methanol and water. The product
precipitated from the filtrate upon cooling. The solid was collected and dried in vacuo
to give 5.8g (79%) yellowish brown solid; ESMS m/z 356.8, 358.8, mp 210-212°C.

Example 197
25 N-[4-[(3-Bromo-4-fluorophenyllamino}-3-cyano-6-

quinolinyl]-4-dimethylamino-2-butynamide

Isobutyl chloroformate (0.373g, 2.73 mmol) was dropwise added into an ice cold
solution of 4-dimethylamino-2-butynoic acid (0.8g, 6.3mmol) and N-methylmorpholine
30 (0.658g, 6.5mmol) in 80mL of tetrahydrofuan under N, After stirring for 30min, a



4- (5- Chl or 0- 2- hydr oxy- phenl am no) - 6 7-di net hoxy-qui noline-3-carbonitrile
20 Using an anal ogous procedure to that described in Exanpl d 86P 288. 7 ny
(1 nmmol ) of 4-chloro-6, 7-di net hoxy-3-qui nol i necarbonitrile in 15 nL of

2- et hoxyet hanol and in the presence of 115.6 ng (1 nmol) of pyridine
hydrochl ori de was reacted with 172.3 ng (1.2 mmol) of 2-am no-ehl or ophenol
to give 326wd oigs18d1l. 9 % of the product as a yell ow soldtdisof7is >250 C,
mass (el ectrospray, me): MH 3S5.8. 25 Exanple 291

4- (3. 5- Di br onp- 4- hydr oxy- phenyl am no) - 6, 7- di met hoxy- qui nol i ne-3-carbonitril
e Using an anal ogous procedure to that described in Exanple 286, 248.7 ny
(1 mmol) 30 of 4-chloro-6, 7-di net hoxy-3l%ui nol i necarbonitrile in 15 nL of
2- et hoxyet hanol and in 13 SEP 2004 WD 01/68186 - 140 PCT/USO1/ 07068 the
presence of 115.6 ng (1 mmol) of pyridine hydrochloride was reacted with
320.3 ng (1.2 mol} of 4-am no-2, 6-di bronophenol to give 427.1 ng (89.2 %

o he gggf’g?t@?@?gng{ P 63 eImmehPor Sammmod-{E RromodhioropnamBarang-ar © - M3
4- (4- Hydr oxyl- 2qdmﬂih§chrbﬁxhﬁilwd incI0inh (ﬁrf-p@ri%iﬂedhmb abd)&roﬁtﬂsﬂﬁzldi 1he Tt AdI C ~Ni tri(l e
Usi ng an anal ogou ro u tQ that ,described in Exanple 286, ,248.7 ng (1
mol ) of 4-chl B @??-fgffﬁfeéﬁbfx&h%!ﬁﬁfr%wsnwa%%ml rifq @atery pparefyintgy

2- et hoxyet hanoganistell odfini Bicdritatp af BifeC ardlf extrddpedOwitiethyl abei®e.) TOE ethylr | di ne

o ve 3046 iy VOB 0P DRSS UL DY R AR S06C,  rase
(el ectrospray, profhe} fraddoht 38fe. Dlldcred midedriéd 3n ¥&uo to give 0.33 (33%) of yellow

6, 7- Di met hoxy- 4-.( pydidi n- 3- yl ami - Qui ngl i ne; 3-carbonitrile Using an

anal ogous pr oc%’é‘g’%ﬁ{§"¥%‘§§¥0‘g§]€ﬁ%§%&?ﬁ%§§ﬁﬁe 286, 248.7 ng (1 mmol) of
4-chl oro-6, "' 7-di met hoxy- 3- qui nol i necarbonitrile in 15 nL of 2-ethoxyethanol
and in the presence of 115.6 ng (1 rrgoln}ylo{ﬁspyri di ne hydrochl ori de was
reacted with 112.9 20 ng (1.2 mmol} "% M° no- pyridine to give 60.6 ny
(19.8 % ofl0t he product 4d3i lemiaortyet-Seioicdicid d-(8-bra@d-pRéagl- C, nass
(Dlelngfh(r))c();pzay( 3fﬂrr§% hyr/ngl %g'“?r“??’?‘g%g' i h°294‘-1-6 frgel mide arponitrile 25

Usi ng an anal ogous procedure to that described in Exanple 286, 248.7 ng (1
mol ) of 4-chl - - di-gt haxy- 3- gui i;necar ptrile in 15 n of

2- et hoxyet hano?‘S gn |rr?q’? E% %ﬁé%%’%gg%g? ‘(Rfi‘%&ﬁgpﬁ‘g’g’pi‘}“=‘%ﬁ}‘“§?xy%‘$&? ne

hydr ochl ori de 3vgsinclinematbeditrile 4rid 51367l (31 mupol) bf Bumip’s bjse drf 1 1B-nilrof tityyTHHdto) ani | i ne

to give 13451 gy @ﬁ&-s&rﬁ@y@ ;}?%? :a%gﬁoglg%@nmgwg b1 WhdnforSPblof M P-

>250 C, mass (el éctros
crotonyl chloride dropwise. The mixture was stirred for additional 0.5 hour after

addition. 100 ml of saturated sodium chloride solution was added to the reaction
mixture, then it was extracted with ethyl acetate. The ethyl acetate solution was dried
over sodium sulfate and then was added to 40 ml of dimethyl amine solution (2.0 M in

20 THF) at 0°C dropwise. The solution was stirred an additional 0.5 hour. The mixture
was poured into diluted sodium bicarbonate solution . The organic layer was separated
and dried over sodium sulfate. Chromatography gave 1.4 g of beige solid: mass
spectrum (electrospray, m/e). M+H 480.0 and 481.9.

25 Example 199
4-Diethylamino-but-2-enoic acid [4-(3-bromo-phenyl-

amino)-3-cyano-7-methoxy-quinolin-6-vij-amide

To a mixture of 0.5 g (1.36 mmol) of 4-[(3-bromophenyl)amino]-7-methoxy-6-amino-
30  3-quinolinecarbonitrile and 0.48 ml (2.7 mmol) of Hunig’s base in 50 ml of dry THF
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4- (2- Hvdr oxy- 5- net al - phenyl am no) - 6, 7- di met hoxv- aui nol i ne- 3- ¢ ggﬂwynlle
Usi ng an anal ogous procedure to that described in Exanple 286 8

mol ) 5 of 4-chloro-6, 7-di met hoxy-3-qui nolinecarbonitrile, in 15 nL of

2- et hoxyet hanol and in the presence of 115.6 ng (1 nmol) of pyridine
hydrochl ori eacted with 147.8 ng (1.2 mmol) of 2-am no cresol to
gi ve 315.0 ﬁﬁ0¥@§¥6 % of the product as a yeIIow1soI|dPCﬁ¥%”m%§B 200 C,
mass (el ectrospray, me): MH 335.8. 10 Exanpl e 296

4- (2- Chl or 0- 4- hydr oxy~phenyl am no) - 63, 7- di net hoxy- qui nol i ne-3-carbonitrile
Usi ng an anal ogous procedure to that deb¥ri bed in Exanple 286, 248.7 ng (1
mmol ) of 4-chloro-6, 7-di net hoxy- 3-qui nolinecarbonitrile in 15 nlL of

2- et hoxyet hanol and in 15 the presence of 115. 6 ng ( 1 mml) of pyridine
hydrochl oride was reacted with 270.1 ng (1.5 mmol) of

4-am no- 3- chlorophenpl to give 299.2 ng (84.3 % of the product as a |ight
brown solid, nttf. CoYBpstiing,yasadded éé’WﬁbFIQIyCOHMI@)gOW(Z’BE&oB of 367. 8.
Exanpl e 297 20brémé 3rofd4IeHididd ukbp(HRL N A it I Gl eg#o@g?a}% ﬁgm de

Usi ng an anal ogous, procedure to that describe
mmol ) of 4-chl %%a‘@ ion gnd thenwaspdded qartﬁ@wmarzwm mn@lhdwthylzamn_e iof

2- et hoxyet hanofo manet THF 4thoéc ﬂfdgﬁﬁ@cehoéou&ﬂaﬁ s @ﬂre(dlfompid)dnﬁﬁal @Sfﬂoﬁr ne
hydrochlorlge.ﬂgs .react ed mné anthranil'ami de to

gi ve 292. 4 Ty (BAFUE,WaspoyRd g %‘é’t’f@t Egm l‘iﬁ@é’ﬂﬁt%/&lqt’éw %? prganirayer

238-240. 5C, nass spkaad andsipiedyver Bbélim sbitukd, 388 oBatograghy g2t 0.2 Q04F M@eo 1/ 68186
PCT/ US01/ 07068,

6. 7- Di net hoxy- sofjd #%gsn@%qu‘gﬂfcft@ﬁﬂﬁy’ B’A%M*’grﬂ)?lb?“dqﬂpﬁol i ne-3-carborritrile

Usi ng an anal ogous procedure to that described in Exanple 286, 248.7 ng (1
nmmol) 5 of 4-chl oro-6, 7-di net hoxy- 31‘%‘; n%siogecarbonitrile in 12 nmL of

2- et hoxyet hanol and in the presence (1 nnDI) of pyridine

hydr ochl orlde was r eAddesphalin-yl-by . he

4- (et hyl mer capto)-aniline t § 2O of the product as a

yellow solid, mp. 235-237 C ol Y ety il e): MrH 351.9, 352.9,
3S3.8, 354.9. Troa migwg|of 02690g  (1.87 mmol) of 4-[(3-Bromophenyl)ammo]-7-methoxy-6-

4- [ 4-{2- Hy dr oyl 91fliolind BB Bt U Blow Gut {5 8 R PRIRIH Q) 1 96 o @ PONI Lri T e
THFat 00C, with stirring, was added a THF solution containning 0.86 g (5 mmol) of
15 4-bromocrotonyl chloride dropwise. The mixture was stirred for a additional 0.5 hour
and then was added to a solution of 4.89 ml (56 mmol) morpholine in 50 ml THF at
0°C dropwise. The solution was stirred an additional 0.5 hour and then the mixture

was poured into diluted sodium bicarbonate solution . The organic layer was separated
and dried over sodium sulfate. The residue was chromatographed to give 0.38 g of

20 grey solid: mass spectrum (electrospray, m/e): M+H 521.9 and 523.8.

Example 201

25 A mixture of 4.4 g (16.7 rrunol) of 4-chloro-7-methoxy -6-nitro-3-quinolinecarbonitrile
and 2.67 g (18.3 mmol) of 3-chloro-4-fluoro aniline in 110 ml of methoxyethanol was
refluxed under nitrogen for 4 hours. The reaction mixture was diluted with ethyl
acetate and wash with sodium bicarbonate solution and sodium chloride solution. The
organic layer was dried over sodium sulfate and then the solvent was removed under

30 vacuum. The residue was chromatographed on silica gel eluting with mixture of ethyl



Usi ng an anal ogous procedure to that described in Exanple 286, 248.7" ng (1
nmmol ) of 4-chl oro-6, 7-di net hoxy- 3-qui nol i necarbonitrile in 129 3LSEF 2004

2- et hoxyet hanol and in 15 the presence of 115.6 ng (1 mml) of pyridine
hydrochl ori de was reacted with 178.3 ng (1.3 mmol) of 4-am nophenet hyl

al cohol to give 327.8 ng (93.9 %9 of the product as an off white yel |l ow
solid, mp. WO®63BBO C, nass (el ectrospray, nie): MH 348cBusoyagpl e 300 20
4- (2, 4- Di hyrdroxy- phenyl am no) - 6, 7- di net hoxy- qui nol i ne-3-carbonitrile Using
an anal ogous procedure to that described in Exanple 286, 248.7 ng (1 nmol)
of 4-ch|oro-6,7-dinethoxy-S-quinoIineqqupnitrile in 12 nL of

2- et hoxyet hanol and in the presence of 11S.6 ng (1 mmol) of pyridine
hydrochl ori de was reacted with 210.0 2S ng (1.3 nmol) of 4-am noresorcino
to give 330.4 ng (98.0 % of the product as a deep purple solid, mp. >250
C, mass (electrospray, me): MH 337.09. 13 SEP 2004 WO 01/68186 -143
Exanpl e 301 PedetdeSedd HB&R1 to give 3 id: -

4-1 2- (2- Hydr og -§t hyl ) - phenyl gmg no y%l?v?v-sg}ldrie%‘ﬁ%%%l? %chrﬁ%:f%y: (r:néer)boni trile
Usi ng an anal é% s procedure to that described in Exanple 286, 248.7 ny (1
mol ) of 4-chl oro-6, 7-di net hoxy- 3-qui nolinecarbonitrile in 12 nL of

2- et hoxyethanol arid in 5 the presence of 1 Z5.6 ng (1 nmol) of pyridine
hydrochi ori de was reacted with 178. £*#8Ple292 3 ympl ) of 2- ami nophenet hyl

e o ko SR
- , mass (el ectrospray, e}: . 9. anpl e

4- ( 3- Bronophenyl am no) - 6, 7- di hydr oxy- 3- qui nol i necarbonitrile A stirred

n xture of 4- A3mismonoihdthy I(Eninmol) -of 47¢3dihioes-Aasyrophediyljatitol-PRBioRRel tril e
(15.4 g, 40 mpmb)o.RB 100 £ i%@ hydr o hIorLd% % heatgg at 210C
for 20 m cooled Yo 0& ¢ F‘%ﬁ@gﬁ% £n ?8 B?“E‘B%‘E‘hﬁﬁg‘?dt?da%rﬁ um

hydr oxi de, anéﬁsmglhirmamiareﬂ dtoeflinedsial of Water keis60dh e WRthasdl driaed Wi th 1 L
vt or . andoar rear TS\ MNEA 258 500 gL 5ey stisien o uebSimtiug 1|

Exanpl e 303 2@aufilieedpr Thediiiresiay wasrimasipd with saturated sodium chloride solution and

7-di - n- pr opoXihes tHWr R IREC ptelle.. tifred mxture of

4- ( 3- br onophenyl ami n%) - 6%}%g%ﬁ%?%&?:ﬁgglgﬁianaﬁ' n_iéh(?af’ro Mok & ir?'%ovfi?% g, 3.0
mol ), pot assHaRssiEe Watrriramagopraphedypon silia gel plmiig) withanigtue D athylatetddEndat 0C was

irred fop bpronoed e d R of Sd HR e WReRE I RoR, WRSRH Lolor 2o

5
cont ai ni ngg H % give pH 8. The organic | ayer was separated, washed with
wat er, dried, and concentrated. The residue was subjected to chromat ography
on silica gel with nethylene chloride-ethyl acetate-acetic acid to give an
anor phous solid; mass spectrum (el e@%‘?”@ﬂbgﬁy, me) MtH 440. 2, 442.2.

4-Dimethylamino-but-2-enoic acid [4-(3-chloro-4-fluoro-
phenylamino )-3-cyano-7-methoxy-quinolin-6-yl]-amide

20

To a mixture of 1.08 g (3.1 mmol) of 4—[(3-clﬂoro-4-ﬂuorophenyl)anﬁﬁo]-7-methoxy-
6-amino-quinoline-3-carbonitrile and 1.7 ml (9.7 mmol) of Hunig’s base in 30 ml of
dry THF at 0° C, with stirring, was added.a THF solution containing 1.99 g (9.3
mmol) of 4-bromo crotonyl chloride dropwise. The mixture was stirred for additional
25 0.5 hour at 0°C under nitrogen. 50 ml of saturated sodium chloride solution was
introduced to the reaction mixture, then it was extracted with ethyl acetate. The ethyl
acetate solution was separated and dried over sodium sulfate and then it was added to
31 ml of dimethyl amine solution (2.0 M in THF) at 0°C dropwise. After addition, the
solution was stirred for another hour at room temperature. The mixture was poured

30  into diluted sodium bicarbonate solution . The organic layer was separated and the



13 SEP 2004 WO 01J68186 PCT/ USOLl/ 07068 - 144 Exanple 304

4-[ (3-Bronophenyl ) - N-acet yl am no] -6, 7-di hydr oxy- 3-qui nol i nec‘qrabgglbtzm,,l e 5
A sol ution of 4-(3-bronmophenyl am no}-6, 7-di hydroxy- 3-qui nol i necarbonitrile
(1.78 g, 5.0 mol ), dinmethylam nopyridine (60 ng, 0.50 mmol}, 5.0 mL of
acetic anhydride, and 10 nl of pyridine was stirred at reflux tenperature
for 1.5 h aw&éﬁﬁﬁ&entrated to dryness. The residue was stirred with 50 n
of net hanol of water, and sodi um bi carbonate (2. 1P(bT,/USQ%°7Hﬁ§DI) at 25C
for 16 h and concentrated to dryness. The 10 residue was stirred with water
containing acetic acid to give pH-4-S, and the resulting solid was filtered
of f, washed with water, and dried. A s®0Gxtion of the resulting solid in THF
Was passed through a pad of silica gel; the filtrate was concentrated to
give a tan solid; mass spectrum (el ectrospray, nfe) MH 396.3, 398.3. 15
Exanpl e 30S 4-(3- Bronophenyl am no) - 6, 7- di - n- but oxy- 3- qui nol i necarbonitrile
A stirred m xture of

4- [ ( 3- br onophEsigne Was ghremgtogmaphed |to czive- 01Rt \goamsxf- Bhiteusolid| inase cspediromi tri | e
(0.40 g, 1.0 r,)spmy,-r{%?rmbut ane (0.41 g, 3.0 mml ), potassium 20
carbonate (0.30 g, 2.2 nmol), and 2.0 nL of DWMF was stirred at 65-70C for 5
h, concentrated to dryness, and partitioned with ethyl acetate and water
containing acetic acid to give pH 6pgliife S§402ni c | ayer was washed with
water, dried and concentrated. The residue was stirred with potassium
carbonate {0.55 g, 4. 0 4rBisthylamiga-but Ic agK0 | #nbd-prboredd-thipror ef | ux t enper at ur e

for 60 mand then evap%gmk&q_m%m@ﬁ%ﬁr@ms partitioned
wi th nmethyl ene chloride and water saturated wth carbon di oxide (pH 8-9).
The organic | ayer was separated and washed with water, dried, and
concent r at ed. Té\a sditutt iod 0.1 f (312hBmdlpsH ABechiofo-$RictOphbnyTRRINB PENRINGN)-6-

acetate-acetic .was filtered throu of sillcag gel. The filtrate was
evapor at ed tomﬁlfl?fg'qglﬁoma?‘f)%@§ a’é‘%ﬁ%’ﬂoﬁgﬁ é’"@é’éh’ﬂﬁg E@P DAOHLEARy i e)
MrH 467. 910 46BHB at B(C, with3tifing, RAGAdAIQ DHF 6shitha BRTinS0 34 1068 mmbS> Exanpl e
306 4-Chl oro- : Xv-3-qui.hol.i necarbopjtrile |In the manner. o anpl e 115
treat ment of %f gﬁ‘, Ecbf%ﬁ)oy‘é"ro g’é’?}i G ‘1“9%9‘?1’??3?h@%%&&aﬁg“@ﬂ?@oﬁﬁ%ﬂmﬁ 8?/(\,1 th
phosphor ous obope ht @€ 8 mlaofeatutatedtsotibme chlorifosohdion svagaddad testhk irehitioBS S
spectrum (el eghh 05 R1a¥en 1%?13 e)M*égeg %v%h %thylza%%'tat%i The ethyl acetate solution was
dried over sodium sulfate and added to a solution of 6.6 ml (64 mmol) diethyl amine
15 in 5 ml of THF at 0°C dropwise. The solution was stirred an additional hour at 0°C.

sy u

The mixture was poured into diluted sodium bicarbonate solution . The organic layer
was separated and dried over sodium sulfate. The residue was chromatographed and
followed by recrystallization to give 0.62 grams of white solid: mass spectrum
(electrospray, m/e): M+H 482.0.

20

phenylamino)-3-cyano-7-methoxy-quinolin-6-yl]-amide

25 To amixture of 1.2 g (3.5 mmol) of 4-[(3-chloro-4-fluorophenyl)amino}-7-methoxy-6-
amino-quinoline-3-carbonitrile and 2.44 ml (14 mmol) of Hunig’s base in 50 ml of dry
THF at 0° C, with stirring, was added a THF solution containing 2.57 g (14 mmol) of
4-bromo crotonyl chloride dropwise. The mixture was stirred for an additional hour at
0°C. 50 ml of saturated sodium chloride solution was added to the reaction mixture,
30  then it was extracted with ethyl acetate. The ethyl acetate solution was dried over



Exanmpl e 307

4- (4-Chl oro-2-fl uor ophenyl am no) - 7- met hoxy- 3- qui nol i necar boni t r{i § &EPO00N
t he manner of Exanple 274 reaction of

4- chl or o- 7- met hoxy- 3- qui nol i necarbonitrile with 4-chloro-2-fluoroaniline
gave the title conpound as an anmber solid, np 208210C. 15 Exanple 308

4- (4- Chl or o-w® §1téeds onhenyl am no) - 7- hydr oxv- 3- qui nol i necaebhoninisd € 1 n the
manner of Exanple 302 reaction of

4- (4-chl or o- 2-f | uor ophenyl am no) - 7net hoxy- 3- qui nol i necarbonitrile wth
pyridine hydrochl oride at 210C gave theytitle 20 compound, np 29S-305C.
Exanpl e 309 . 4-[(4-Chloro-2-fluorophenyl am no)- N acetyl am no]

7- hydr oxy- 3- qui nol i necarbonitrile 25 In the manner of Exanple 304
peracetyl ati on of 4-(4-chloro-2-

f | uor ophenyl am no) - 7hydr oxy- 3=qui nol i necarbonitrile with acetic anhydride

in the presens&hmsmteaﬁmm%mmuoddgaﬁmt,ﬁ)bir Q%%Qﬁﬂ&n&) Rl | on Wi th
gave the title corrpoupd as an anber

sodi um bi car bpnat }'IEHE“ gous net hanol

solid, np 182“‘159T§:° 2%0 Sedoryitss Theseluticngies stired priggemistf 2084 - Thes  Exanpl e
310 4- (4- Chl Omixtiide ueaamaanh@éa SodiumbiQoaaty sohntidl | TR big@fchPRida il € I n

t he manner of Exa atl on of
4-[ (4- Chl or o- ¥ F iyff Rby gave 0.83 grams off-white solid: mass spectrum

acet yl am ng] -(eYectngsﬁfawy/eBmmmla necarbonitrile with ethyl iodide in the
presence of potassium carbonate in DVF foll owed by de-Nacetylation with
pot assi um car bonate i n aqueous nethanol gave the title conpound as a white
solid, np 221-224C. Exanple 311 10 Rxdmple B¥6onophenyl ) ami no] - 6

7b|s(2 met hox3r,ethoxy) - 3 qui nol it nec rboitrllelnt ner.of Exanpl e
305 al kyl ati on 1}(3-4% o A Snlamined- r"h -6-n1 Pne- -car;'b

4- ( 3- br omophenyl ani no) - 6, 7- di hydr oxy3- qui nol i necar bon| tr| le with

2- bromoet hyl pethy 0 rbo at.e DVF
gave the ?fyt le co JeggélgsgééQ%Qh?a%ﬁﬁﬂng&mg& ’8' 68 ?rrp B t§1'3Exarrpl e
312 4-(4-Hydr éi)dyl%g 2 haptnol) of 3-bromo-4-fluoro aniline in 150 m! of methoxyethanol was

phenyl am no) - gﬂﬁgpegmg@f 7 rbonitrile
D0 A m xt ur & S g nfcgell B SRRkt s ioRAR ks Mk ORikd Gy oK

pr opoxy) - qui n@ﬂei%mléwﬂfbwm etamumebmebomtascrltmna aozhuga «zhlonde ammtm Thecr esol |

0.1 g of pyri gighfl hyarRRNRE I Rfin'sille g I RREE SIS Aed BRe! | rred
under nltrogen at reflux tenperature ? m xture was cool ed and
added to the YAckymy The sesidue wps chaeraategrephethen silice elalusins sithumixtone offethylodi um

bi carbonate, gdefate’ A8 nfeBfanct 3o Bive YleSsryeliH LW Mshs SFRAAEIofay AV S
416.8 and 418.8.

Example 207

A mixture o £2.9 g (6.95 mmol) of 4-[(3~bromo-4-flucrophenyl)amino]7-methoxy-6-
nitro-quinoline-3-carbonitrile, 6.5 g (121.6 .mmol) of ammonium chloride and 4.05 g
(73 mmol) of iron in 50 ml of water and 50 ml of methanol for 6 hours. The mixture

25  was diluted with hot ethyl acetate and the hot mixture was filtered. The filtration was
washed with saturated sodium chloride solution then the organic layer was dried over
sodium sulfate. The solvent was removed and the residue was chromatographed on
silica gel eluting with mixture of ethyl acetate and methanol to give 2.11 g of light
yellow solid: mass spectrum (electrospray, m/e): M+H 386.7 and 388.8.

30



25 the organic |layer was dried over anhydrous sodiumsulfate, filtered and
filtrate was evaporated to yield dark oil. The oil was purified pysep bigsa
gel flash chromatography utilizing a gradient of nethylene

chl oride/ methanol (95:5 to 90:10 ) to give 0.23 g of the title conpound as
a tan solid, npl20-126C, mass spectrum (el ectrospray, nie): MtH 449. 30 13
SEP 2004 V\DWE) 11%686 PCT/ US01107068 -147 Exanple 313

4- (3-Bronp-p eny am no)

- 6- met hoxy~7- ( 3- nor phol i n- 4- Yl pr opoxy) - qui nol pne-3-carbonitrile 5 The

met hod of Exanple 312 was used as well as 0.3 g of

4- chl or 0- 6- met hoxy- 7- ( 3nor phol i n- 4-yl~¥8epoxy) - qui nol i ne-3-carbonitrile,
0.12 mL of 3-bronp aniline, 0.1 g of pyridine hydrochloritde and 4.0 nmL of
2- et hoxy ethanol. This afforded an oil which was purified by silica gel
flash chromatography utilizing a gradient of nethylene chloride/ methanol (
96:4 to 92:8 ) to give 0.22 g of the title conmpound as an off white 10
solid, np 115-118 C, mass spectrum (F=3mple20B: MrHA99. Exanpl e 314

6- Met hoxy- 4- ( 2- et hsu|4‘B&ékmmh.ﬁﬁwuﬁﬁﬂemaada*[%-mmwdo%4 yl propoxy) - qui nol
ine-3-carbonitrile 15 The method o anpl e 3 was used as well as 0.3 g
of 4-chl oro- 6- nethoxy-"h" FHIE 2 IR -GIHROWN amids i ne- 3-carbonitrile,
0.14 nmL of 2- (nethyl nercapto) anlllne 0.1 g of pyrldlne hydr ochl ori de and

4.0 m of 2- ho hi s forded a was_purified by
silica gel (| TRh iy 'ﬁgﬁ%} ?frﬁ/fgﬁﬁ E%PHPP@M?B}%%@PXYC% 4) ) to
gi ve 0. 16(gESoef-mmheqﬁmdline-3mﬁﬂuMnas samwxixmmmtmnﬁgbéba@emsﬂafwo C, nass
spectrum

4- (4- Hydr oxy- 3, P &%’% ?'ﬂﬁ%n‘wéﬂ‘?%lﬁ? FRLHIRB ggnteiniag;2:2 g (12 mmol) of
(E;%- rmlr phgllizn-%brpmb qnmtomdwuohdq uirapwizse néﬂﬂ%m&b@ms istirrdde fof additieiahad of

anmpl e . . .
4- cmjor 0- 6- e l&)%f/gﬁoo?;nor pﬁ% ﬁ@%ﬁéﬂ %0%1,1186&?93‘6_ E]%‘i‘tﬁgl‘?’alfiengqdcg’r B"Sni trile,
0. 324n10 (r)ﬁilo 4flamtmm;m2ur6, ttqurwewtaybxtqattemwith ethfl agetgte.0 Thesthyl deatae bohdioachl or :c 'ded
an : 0 urifie
by silica gel %I (E&%%r on\&?%%tg aﬁﬂ %I éz%lldgﬁg lgq?l%gfhglﬁ{hyl%&%wgﬁsgP 204

in THF) at 0°C drop\mse The solutlon was sttrred an additional hour at room

PCT/US01/07068

temperature. The mixture was poured into diluted sodium bicarbonate solution . The
organic layer was dried over sodium sulfate and the solvent was removed under

15 vacuum. The residue was chromatographed gave 0.55g beige solid: mass spectrum
(electrospray, m/e): M+H 498.0 and 500.0.

Example 209

4-Diethylamino-but-2-enoic acid [4-( 3-bromo-4-ﬂuoro-

20 phenylamino)-3-cyane-7-methoxy-quinolin-6-yl}-amide

To a mixture of 0.77 g (1.98 mmol) of 4-[(3-bromo-4-fluorophenyl)amino]}-7-
methoxy-6-amino-quinoline-3-carbonitrile and 3.5 ml (20 mmol) of Hunig’s base in 35
ml of dry THF at 0° C, with stirring, was added a THF solution containing 2.2 g (12
‘25 mmol) of 4-bromo crotonyl chloride dropwise. The mixture was stirred for additional
30 minutes at 0°C. 50 ml of saturated NaCl solution was added to the reaction
mixture, then it was extracted with ethyl acetate. The ethyl acetate solution was dried
over sodium sulfate and then was added to a solution of 3.1 m! (30 mmol) of diethyl
amine in 5 ml of THF at 0°C dropwise. The solution was stirred an additional hour at

30 0°C and 30 minutes at room temperature. The mixture was poured into diluted



WO 01/ 68186 -148 PCT/ U501/ 07068 met hyl ene chl ori de/ met hanol ( 96:4 to 92:8
) to give 0.20 g of the title conpound as a tan foam np 122-123$'SEHBM
spectrum (ES, me ): MH481. Exanple 316 5

4- (2- Ami nphenyl net hyl am no) r- 6. 7- dset hoxv- 3- qui nol i necarbonitrile In the
manner of Exanple 61 reaction of

4-chl oro- 6, Xy-3-quinolinecarbonitrile with 2-a am ne gave
the title cg"r?ggﬁ%gkoas an off white solid, np 173177C. ?ﬁ@g&%%é 317

4- (3, 4-Di fl uorophenyl net hyl am no) - 6, 7- di et hoxy- 3- qui nol i necar bon| trile In
t he manner of Exanple 61 reaction of

4-chl oro- 6, 7- di et hoxy- 3- qui nol i necar bolPrile 15 with

3,4-dill uorobenzyl am ne gave the.title conpound as a tan solid, npl67-169C.
Exanpl e 318 4- Met hoxy- but - 2- enoi ¢ aci d

[ 4- ( 3- br ono- phenyl am no) - qui nazolin-6- yl]-am de 20 To a sol ution of 1 g

3.17 nnmol) o ro, e anm no . ne itrile and
(() 6 g of dl)so%)rlopy aﬁ?ﬁ?ﬁ%]&ﬁgo ﬁ%p ﬁqf’yol%‘yefé’w!gﬁ%%ﬁ? [y ed 0.47 ¢
(3.5 nmol ) of sblverttwesxsmoved omdey vacairh. oThedesidiie v cMbinitogrphed t tmgve ONngr 1.5 hr

i th 7e nn of Tl B mspEiederah el R Ll M 2O R0 o me and

saturated sodi um bi carbonate. 25 50 nl of ethyl acetate was added and the
organic | ayer was separated and dl‘l%{,j Yeﬂf; magnesi um sul fate. Sol vent was
renoved and the residue was purifi af)"f romat ography on silica gel.
Recrystal i zation from 1-bukkinoRy-4yapdroxg-g@iholy bonitrlld ow powder: nass
spectrum (el ectrospray, me): MH 415 0 and 415 9. 13 SEP 2004 WO

01/ 68186 - 149 PCT/US01/07068 Exanple 319

4- ( 4- Chl or o- 34 MixtBreRf5lO0ng 73 xymeihefh ng'lﬂtémyn@}’lmﬁ and 42t (3 ymejliphigthjlne- 3- car bo

nitrile A m t-hbﬁyn@ih fan onﬁB‘etate was heated in 90 ml of Dowther at 140°C for 7 h
4-chl or o- 7X(t§| met ho>¥ %éyw nol i necarbonitrile o0 1%% of 025 ours.

chl or o- 2- 11‘? uof s HW’B)W&rﬂdfi?%%so Bl of Poythefm. pylf*ﬁecﬁoh‘@my”dﬁ‘ girrpdonidde, and 3

m  of refluxed under nitrogen for 12 hours with periodically distilling out the eliminated

ethanol. The mixture was cooled to room temperature and the solid was collected and
washed with hexane. The crude solid was treated with boiling ethanol and then filtered
to give 9.86 g of brown solid: mass spectrum (electrospray, m/e): M+H 214.7.
15
Example 211
7-Ethoxy-4-hydroxy-6-nitro-quinoline-3-carbonitrile

To a suspension of 5 g (23 mmotl) of 7-Ethoxy-4-hydroxy-quinoline-3-carbonitrile in
20 75 ml of trifluroacetic anhydride was added 5.5 g (69 mmol) of ammonium nitrate over
a period of 6 hours at room temperature. Excess anhydride was removed at reduced
pressure at 45°C. The residue was stirred with 300 ml of water. The solid was
collected and treated with boiling ethanol to give 3.68 g of tin solid; mass spectrum
(electrospray, m/e) M+H 259.8,
25

Example 212

A mixture of 3.45 g (13 mmol) of 7-Ethoxy-4-hydroxy-6-nitro-quinoline-3-
30 carbonitrile, 5.55 g (26 mmol) of phosphorous pentachloride, and 10 ml of



et hoxyet hanol was stirred under nitrogen, at reflex tenperature for Z h.
The m xture was cool ed and added to 10 nl of water. To this m xtuld SR 2004
added sodi um carbonate until pH 9. The product was coll ected, washed with
water, and dried to give 0.327g of

4- (4-chl oro- Z-fl uor o- S- hydr oxy- phenyl am no) - 6, 7- di net hoxy- qui nol i ne- 3- car bo
nitrile 10 wooesed i d, dec > 260C ; nmss spectrum (el ectarnaspregss me): MH
373.9. Exanple 320 7-benzyl oxv-4-hydroxy_ 6-net hoxy-qui nol i ne-3-carbonitrile
15 To a stirred solution of 26.9 nmlL of n-butyllithium (2.5 Min hexane) in
50 mlL of THF at -78C was added a 3.51 yjh.of acetonitrile in 20 mi of THF
during 10 mn. .After stirring at -78C for 30 mn, the mxture was treated
with 10 g of L17741-150 (B. Floyd) in 20 mL of THF during 5 mn. After 15
mn at -78C the stirred mxture was warnmed to OC for a further 30 mn. It
was then treated with 5 nl of acetic acid, 20 warned to 25C and stirred for

30 min. The nphsiphbRuivesycRdidROwa Rude fol Y RORS, TAE chixdhire W6 dilvvbd RitRqUEOUS
sodi um bi car honat e

he r.esul tjng, of.f jte solid.,was filtered, washed with
enter ot hyl TRREe s ha s S plefi. bhe s o gheoive i Sy of ey 6stars
7- Ibe \rlzkz] yl oxy- llhhg dxag»egt with g?tci:ldimtw Sdiumcty ﬂrﬁﬁdésoﬁﬁilbiﬂo'mixetsbiuﬁ&x w&'r:‘griebbw&ir a eg 0:;15 g g
oi ite solj ec : spectrum (.el ect rospray, e :
Exanpl e 321 ﬂ@%sh%fu%-aﬂq ﬁlﬁqquftﬁtogg}@ywog? ! &%?ﬁioﬁﬁ%gﬁ‘?gtc‘ﬁ?sﬁf}%\?"te ile To a
stirred suspesrgnghl gbof teigy solid: maisapeciting {lecttospyayy mieyMBHMRITNOXY - qui nol i ne- 330
carbonitrile in 10 mL of nethylene chloride was added 5 m of oxalyl

chloride (2Min 13 SEP 2004 WD 01/68186 PCT/ USOL/ 07068 -150 net hyl ene
chloride), and 2 drops of N, N di netEsgmpler2iBanm de. The m xture was refl uxed

for 20 mn and to igte) | de ueaus I um b Honate until the
bubbl i ng ceased. Fg \c;ﬁ e AL LGNS ;{‘gj_ﬁ%ﬂéfné‘?’c [lbg%’%gani c layer was
evaporated to a snmall volune, then passed through a plug of magnesol.

Elut i on g 1 BulthueSor 2 Y BN op UloiRro.F OhbNEH DY EHBRALARR, P OVi ded

0.6 g of 7-benzyl oxy-4-chlorob6- oxy- qui nol I"'ne- s a pale
yel | ow sol i d,and-9igml By mmofyeef 3-brpwe tapilivg inel08 onlr wskApplayas refluxed vrdsr 325,

Exanpl e 322 1frogen for 4.5 hours, The reaction mixture was poured into diluted sodium
_7-Benzvl oxy-4- (4- chl gr o- 2-f | uor o- nhenyl am no, ) - 6- met hoxy- qui nol i ne- 3-car bo
nitrile A m xi@menys seutingo Eghagpl was removed under vacuum. The mixture was diluted

7- benzyl oxy- Awighdtgyl _ch_ﬁaté@fdhﬂé(&%ﬂﬁﬂ Bk WaeseparaRh RRNidedi dver Beikuihtdf
4-chl oro-2-fl yoroaniline, 0,07 yridi ne hydrochlqride, and 3 nil

g .of . hli C of
et hoxyet hahol glution yaserqneshERipd ﬂ’idtsP‘éi’g‘@W,c%"c"tefié‘f“F then f”é??ﬁ%?”&t‘ 8%@%% or 1 h.
The m xture Kponaisyisp) aleafofaibvasilic @biaed: GrasdlspedtrubleREtrosgiay, )M Xt Ur € was
added sodi um‘flgr bo(g e until pH 9. The product was col |l ected, washed with
wat er, and dr gaf’ g{fi'%le 0. 1509 of
7- Benryl oxy-4- (4-chl oro- 2-fl uor o- phenyl am no) - 6- met hoxy- qui nol i ne- 3- car boni
trile hydrochloride as a solid, np 241-243C ; mass spectrum (el ectrospray,
me): MH 433.9. 20




Exanpl e 323 4-(4-Chl oro-2-fl uoro-5-hydroxy-

phenyl am no) - 7- met hoxy- 6- ( 3nor phol i n-4

yl ) - propoxyl - qui nol i ne-3-carbonitrile 25 A mxture of 0,35 3§ 308EP 2004

4- chl or o- 7- met hoxy- 6- ( 3- nor phol i n- 4-yl - propoxy) } - 3-qui nol i necarbonitrile,
0.188 g of 4-chl oro-2-fluoro-5-hydroxyaniline, 0.112 g of pyridine

hydr ochl ori dg, 4 m of ethoxyethanol was stirred u i gen, at

refl ex terrpg')‘r%{';{)t:llgérlg6 for 1 h. The m xture was cool ed andn%?g]esgi/(£7§)&10 m of
water. To this m xture was added sodi um carbonate until pH 9. The product
was col |l ected, washed 30 wth water, and dried to give 0.210g of

4- (4- Chl or o- 2-f | uor o- 5- hydr oxy- phenyl-111t3 SEP 200 WD 01/ 68186

PCT/USO / 07068 - 151

am no) - 7- met hoxy- 6- ( 3- nor phol i n-4-yl) - propoxyl - qui noli ne-3-carbonitrile as
a solid, nmp 125-128C ; nmass spectrum (el ectrospray, me): MH 487.0.

Exanpl e 324 5 4-(3-acetvl phenyl am no) -6_7-di met hoxv-3-qui nol i necarbonitrile
In the manner of Exanple 274 react iffimple214 '

4-chl or o- 6, 7-di mt%%@g@@m@@gm%ﬁ&-&%ﬂﬂ@cet ophenone
gave the title conpound as a tan solid, np 204-206C. 10 Exanpl e 325
_4-(3-Bronophenyl am no) -6 7-di - net hoxvnet hyl - 3- qui nol i necarbonitrile In the

ma_nnelr ~of ExaAnpi_iméZIG&.s _g«@efnmal)bf@[(34rdn&pgé@mﬁﬁlﬂrwdtlﬁi?-mdtm€qxﬁmfﬁdayﬁr oxy- 315
I nol i necarhonitril t ot m car at.e a o} r onet, ether In
di methyl for %‘r’ﬁ@@“‘b‘%?ﬁ%ﬁ gy B AsRAg chonge, @&ﬁ%&%ﬁ%@d@%ﬁﬁsz
113-116C. Exasipbdat3eiHu ik 404m(d¥ wBteomdl-40 e b nathanobior 8 hayarTheanittaeivias- 6 y1] 3

| d E : } N-[4-(3-B - | am .
oy anoqun BN 3o R SEhRTBE (e A b nh N BasERY, R Aen
(1. 47 nmol ) ofasopasigdamithestutatpd Sdiwmoshinide sotirjemrand dflen 3RSorganic layer was _
(r]ﬁllj.l 2?' I necar hpgl bidrls6aidl dutfe? 4 sbidtich WIRbAceREardd dnﬁfiBr&F%Xih§ didlwgm ne in 3

10 collected: mass spectrum (electrospray, m/e): M+H 382.8 and 384.8.

Example 215
4-Bromo-but-2-enoic acid [4-(3-bromo-phenylamino)-3-
15 cyano-7-ethoxy-quinolin-6-yl]-amide

To a mixture of 1.34 g (3.5 mmol)' of 4-[3-bromo-phenyl)amino]-7-ethoxy-6-amino-3-

quinolinecarbonitrile and 3.66 ml (21 mmol) of Hunig’s base in 80 ml of dry THF at

0°C, with stirring, was added a THF solution containing 3.85 g (21 mmol) of 4-bromo
20  crotonyl chloride dropwise. The mixture was stirred for additional 30 minutes at 0°C.

50 ml of saturated sodium chloride solution was added to the reaction

mixture, then it was extracted with ethyl acetate. The ethyl acetate solution was dried

over sodium sulfate and then the drying agent was filtered off. This solution was used

without further characterization.



terahydrofuran at OC wth stirring was added 0.21 g ( 1.7 mol ) of
3-chloro-acryloyl chloride (cis/trans m xture) in 2 of tey %aggprzgé jur an.
After 40 min at OC, the m xture was poured into a saturated o) I on of

sodi um bi carbonate and then extracted ether. The organic solution was dried
over magnesium sul fate and the sovent was 30 renoved. The residue

chromat ogr a silica gel giving 0.16 g of N-[4-(3- 3 SEP 200
9 017 a3ean g 2o TRl 07068 REAioros
phenyl am no) - 3- cyano- qui nol i n-6-yl]-3-chloro-(E) acryl am de: mass spectrum
(el ectrospray, me,): MH 424.9, 427.0, ,and 0.12 g of

N-[ 4- ( 3- br ono- phenyl am no) 3- cyano- qU|hUP|n-6-y|]-3-ch|oro-(Z) acryl am de
acryl am de: nass spectrum (el ectrospray, me,): MH 425.0, 427.0 5 Exanple
328

N-[ 4-[ ( 3- Bronophenyl ) am no] - 3- cyano- 6- qui nol i nvl ] - 4- nor phol i no- 2- but ynam de
| sobutyl chloroformate (0.161g, 1. kg was dropwi se added into an ice
cold 10 solution of 4- nDrphollno 2- (0) c aC|d (0. 259, 1.48mmol ) and

N- et hyl nor phol i ne (0. 24 12 omo-phengls of uan under Nz.

After stirring for 30m oL u of

6-am no-4-[ ( 3- brom)phenyl “%n % E O-Pet% R‘ghr(_g G ile in 6nm of pyridine
was added dropw se and the m xture was stirred at 0OC for 2hr. The reaction
was quenched t rbonat e
and brine, § oggm?g? Mgh%?ﬂﬁg Hﬁﬁﬁh%@%@g@ﬁ]%fﬁk%gm%Q? acgﬁggggﬁgyer was
concentr at ed @?ré et} off digeth} ampnw &y &he anixtoreawas gimeshipr en addisignali30h 15%

met hanol | N Ghifiks A0RE. An mickile whi AUHE Wit 356 GRbEAGR solfilfh ol ligflulen vacuo to
give 0.096g (2799 of yellow solid; : mass spectrum (el ectrospray, me,)
490.1, 492.1 ¢RAPEq lyyermgs separated @nd Qr@edEIhq,fqb@n’gggs removed under vacuum and

N-[ 4- [ (3-Br Om@%ﬁﬂé wadhtidatoprdp éﬂrﬁ?t sﬁrcﬁl %blrémtxh@%t]l a mtxture of ethyl acetate
4-di net hy but%txnam de 1 s | or of or ma 5mmol ) was

I
dr opwi se a@‘de@ .Imlan Srige, 033) 4159 %e %Pueﬁtﬁrﬁpmtmm &feﬁ*é?sawamtewﬁibutyno. c
acid (0.9g, H%@mwdxoemd N-net hyl nor pholine (0.384g, 3.8mml) in 501 of
t et rahydr of uan under N2. After stirring for 30mn, a solution of 0.644g
(1.9mol) of 6-ani no-4-[(3-bromophenyl)anino]-3quinolinecarbonitrile in
| Ol of pyridine was added dr opwi seExamiletne m xture was stirred at OC for
2.5hr. The reaction DO red i,jnto 30 saturated
sodi um bi carbonate a extt Yeetate. The et hyl
13 SEP 200 cvano—7-ethoxv-qumolm- -yl]-amide

A one-third portion of the solution from example 18 was added dropwise to a solution
of 1.81 ml (17.5 mmol) of diethyl amine in 5 ml of THF at 0°C. The mixture was
stirred for an additional 30 minutes at 0°C. The mixture was diluted with sodium

20  bicarbonate solution and then the organic layer was -s_eparated and dried. The solvent
was removed under vacuum and the residue was chromatographed on silica gel eluting
with a mixture of ethyl acetate and methanol giving 0.22 g beige solid: mass spectrum
(electrospray, m/e) M+H, 522.0 and 524.0.

25 Example 218

4-Morpholin-4-yl-but-2-enoic acid [4-(3-bromo-phenylamino)-3-

cyano-7-ethoxy-quinolin-6-yl]-amide

A one-third portion of the solution from example 18 was added dropwise to a solution
30 of 1.57 ml (18 mmol) of morpholine in 5 ml of THF at 0°C. The mixture was stirred



WO 01168186 acetate |ayer was concentrated and purified by thin-Iayer
chromat ography eluted with 15% nethanol in ethyl acetate. Thel@r 8ERIQ004was
collected, and dried in vacuo to give -153 5 0.144qg (21% of yellow solid,;
. mass spectrum (el ectrospray, me,): 447.9, 450.2 (MtH); np 180 C (dec.).
Exanpl e 330 N

[4-[ (3-Brorgepi ) am noJ.- 3- cyano- 6- qui nol i nyl ] -4-neth @7 ynam de

| sobutyl chl orof%glﬁmte (0.432g, 3.2mml) was dropw se aﬂd@éﬁefvds%}/ﬁyég an ice
cold 10 solution of 4-nethoxy-2-butynoic acid (0.72g, 6.32mmol) and

N- net hyl nor phol i ne (0.959g, 9.78muvol) in 20nL of tetrahydrofuan under N2.
After stirring for 30mn, a 15 20 25 3b3so0l ution of 0.5g (1.58mmmol) of

6- am no- 4-[ ( 3- bronmophenyl ) am no] - 3- qui nol i necarbonitrile in 8nmL of pyridine
was added dropwi se and the m xture was stirred at OC for 2hr. The reaction
was quenched with ice water, poured into saturated sodi um bi carbonate and
brine, and extract W et hyl etate. The eth acetate .| ayer was
concent r at edxff?l‘ﬁ%f1 iﬁ@&‘loﬁl g@ Wﬁ% i @&I t@%’f“x@fzﬁﬁﬁéﬁlﬁ%é &'ﬁﬁ?ﬁ‘]“h?’%"g}ywtf’h 5%

met hanol i n colutivd ardrithenEheorpanixduet wassparated &aitdzidd. The dolebnt wak refionedcuo t o
give 0.27g (419 f | | sol.i.d; ss spectrum (el ectr.ospray, nie,):
435.1, 437.0 TRH %"“%% 5§ Teidye yras PR PURE Y GAc &‘?lp1’1‘ét“‘§3‘f[‘¥‘"i a

N- [ 4- [ r ( 3- Br onis{wie of) kthylasvetats] arld :Betbanah giving L3 | whitg | splid: mass spectrum

4-1-but vl d ' t ' | sobutyl chloroformate (0.214g,

| . 57nmol )%mng(%@%{%%é\iagygé‘gg% ?éﬁ'?gl‘%j%&.-"ze cold solution of

4-t-butyl di net hyl sil oxy-2-butynoic acid (0.336g, 1.57nmmol) and N

met hyl nmor phol i ne (0.19g, I.88mmol ) ﬁﬁnlp?ﬂﬂor tetrahydrof uan under N2.
After stirring for 30mn, the reaction mxture was added dropw se into a
sol ution of 0.4g (1. 8rénMiethoxr4-hydroxy-6-nitro-quinoline-3-carbonitrile

6- am no- 4-[ (3- br onophenyl ) am no] - 3- qui nol i necarbonitrile in 3nL of

tetrahydrofuran and | .5 of pyridine and stirred at OC for Ihr. The
reaction ¥as 2feReREeH1%p 875 mwiol) of 3-mytipxpdaitiyanding euhisd $GFmuwd) 9f07068

ethyl (ethoxymethylene) cyanoacetate was heated in 100 ml of Dowther at 120°C for
overnight and 180°C for 20 hours. To this mixture was added 300 ml of Dowther.

The solution was stirred and refluxed under nitrogen for 12 hours with periodically

distilling out the eliminated ethanol. The mixture was cooled to room temperature and
15 the solid was collected and washed with hexane. The crude solid was treated with
boiling ethanol and then filtered to give 12 g of brown solid: mass spectrum
(electrospray, m/e): M+H 245.8. ‘
Example 220
4-Chloro-8-methoxy-6-nitro-quinoline-3-carbonitrile
20
A mixture of 4 g (16 mmol) of 8-Methoxy-4-hydroxy-6-nitro-quinoline-3-carbonitrile,
6.66 g (32 mmol) of phosphorous pentachloride, and 15 ml of phosphorous
oxychloride was refluxed for 2.5 hours. The mixture was diluted with hexane and the
solid was collected. The solid was dissolved in 500 ml of ethyl acetate and washed
25  with cold diluted sodium hydroxide solution. The solution was dried over magnesium
sulfate and filtered through a pad of silica gel. The solvent was removed giving 2.05 g
of tan solid: mass spectrum (electrospray, m/e) M+H 263.7.



- 154 \ater, poured |nto saturated sodi um bi carbonate and brine, and
extracted with ethyl acetate. The ethyl acetate |ayer was conk %rﬁﬁpamﬁ and
purified by colum chromatography eluted with 60% et hyl acetate in hexane.
The product was collected, and dried in vacuo to give 0.22g (35% of yellow
solid; ; mass spectrum (el ectrospray, 5 nmle,): 535.1189 (M~). Exanple 332
N-f 4- 1E f}( Brayeigny! ) am no] - 3- cyano- 6- oui nol i nyl ] - 4- hv&tr%gmgosgutynam de
10 N-[4-[(3

Bronophenyl ) am no] - 3- cyano- 6- qui nol i nyl ] - 4-t - butyl di et hyl si | oxy-2-but ynam
de (60ngy, 0.122nmol) was dissolved in a solution of acetic acid,
tetrahydrofuran and water (3:1:1) and" E4i-rr ed over ni ght at room
tenperature. The solution was diluted with ethyl acetate and washed with
saturated sodi um bi carbonate and brine. The ethyl acetate was concentrated
to give 42.2ng (90% of yellow solid; : mass spectrum 15 (el ectrospray,
me,): 421.0311 (Me): Exanple 333

4- (3- Hydr oxynet hyl - 2- met hyl phenyl anPHIPIE22L §i et hoxyqui nol i ne- 3- car boni tri
le 20 A m xture of 6Qitebd8(Tbrodo 0)-8-methoxy-quinoline-3-carbonitrile

4-chl or 0- 6, 7- di net hoxy- qui nol i ne- 3-car bonitrile, 0.151 g (1.1 mmol ) of

3-am no- 2- net hyl benzyl al cohol, 0.116 g (1 mmol) pyridine hydrochl ori de and
12 mL of 2-et hmﬁxtertahﬁﬂ@l g (ﬂéﬁSnﬂnelalbed-cliﬂdsroai-xilé}ﬁm@m{ﬁra)hdindliﬁé-hczfrbdmtﬁleh0ur S;

h d.by .TLC. TLC i dth
B oappoar ancent o 8 B @3 RE BF Pttt id ol e e fellted et 1 "
concent r at ed nittogeacioo 2 %hotrs. aThdiredctian mixtire win pouvéd imrasiﬂa&ddi@dlﬁﬁ mlL of
wat er .foll ong %fnﬁ f ﬁwgpépﬁ%qp{ngém {)mx ive g;Esedxfu?%u' ting

precipitate was co , and dried
in vacuo at 68@1 ethy! gceyéée @M’i@e gg(rmlawaweparated dlésiﬂpdacwepsqsimhloa@el i ght tan

VLA S0t MR ORISR DUV RO Bl 21

4- { 2- Ami néQ 4, Bpef 4R 238 efmgﬂlawﬁ@mbmd TeRSPTENeROM pray,an/e) MaHboni tri | e
A mxture of £heXB4dod d nmol ) of

4-chl oro- 6, 7- di met hoxy-qui nol i ne-3-carbonitrile, 5 0.410 g (3.0 mmol) of

4, 5-di net hyl - 1, 2- di phenyl enedi am ne, 0.116 g (1 mmol) pyridine
hydrochloride and 12 nml of 2-ethoxypifyiierzavas heated in a 138-140C oi |
bath for 1 hour; progress of the reactl on was nonitored by TLC. Wien TLC

i ndi cated the d| s SpdBiRe-4r(3:bromo-phenylaming)-Brmethoxy-guinoling-3-qagbghitilen was cool ed
and concepsrated in vacuo to a thick oil. To this oil was added 50 nil of
wat er foll owe mL of 1 M10 HCO03, approxi mately . The resulting
precipitate s"‘g‘ﬂ‘lr? Q1% Bvis manD vt friaramorkenyemiag) Pfg‘l“etﬁ‘f"ﬁérm“%md dried
in vacuo at 6afiadlifle-BHcarBorfitri37.98 g @37.3 Aol) &F bra@bnifith Gllbtéde, 4nd M6 eP2.5The i nmpure

duct di hi f d.5 t at
Por 05 hour - D gk petsted ah Bt o AL A B B 30 n af el £85 0307 g
{88% of the Tesmixtte pas éxlwdowlntlcsomml yb&dt&vhybaop&teadrﬂ thdVROt MRKUBORES © nmass
15 t t 48, 1582( HR) ..
. Spectr ?6“ (ﬁyefe% rﬁ%%t gas W%ﬂle(? wﬁh .saau a‘ed s))cgum cﬁnr?c{e sPI?? ion, anfc}ht:.& i xt ur e

4-j 4- Et hyl'ghenyl am™no - oxyqui nolrne-gs-car ool
of 0.248 g (1thm¢tgaylgﬂaydr wisl cbredoﬁqr%edjumulfmy'ﬂwmohobn wes @ncatrigedhand i | e, 0. 14

m (1. | f t I ne, Ry hl ori de
1o e %490 ﬁarﬁé{éﬁano d&}?g o(ﬁecgt r&ss(%p%ggéﬂ%o%%j @/eﬁhﬁ;’ﬁc 1 hour -
progress of t?@%@ééf’@%n was m)nl tored by TLC. Wien TLC i ndicated the

di sappearance of starting nmaterial, the reaction was cool éd and

concentrated in vacuo to a thick oil. To this oil 25 was added 50 nil of
wat er fol RBdwed by 5 ml of 1M NaHCO3Example 333 mately pH 8. The resulting

precipitate was col | ec8dym¥Bsediolabil et her, and
cyano-8-methoxy-quinolin-6-yl]-amide

Q_

To a mixture of 1.05 g (2.8 mmot) of 4-[3-bromo-phenyl)amino]-8-methoxy-6-amino-
30  3-quinolinecarbonitrile and 3.9 ml (22.4 mmol) of Hunig’s base in 50 ml of dry THF at



dried in vacuo at 65C to give 0.325 g {97.5% of the desired product as
l'ight creamcrystals. MP 248-250C;, : nmss spectrum (el ectrosprypg,sge €0 :
333. 1462. 13 SEP 2004 WO 01/68186 PCT/USA /07068 - 156 Exanple 336

4- (4- Chl or 0- 2- met hyl phenyl am noy-6 7-di net hoxyqui nol i ne-3-carbonitrile A

m xture of 0.248 g (1 nmol) of

4..chloro-6 hoxy- qui nol i ne-3-carbonitrile, nmol ) of
4- chl or o- 2- W%ng’ﬂggm line, 0.116 g (1 mol) pyridine hy(]fcgr@%m(@f) e and 12 ml
of 2-ethoxyet hanol was heated in a 138-140C oil bath for 24 hours; progress
of the reaction was nonitored by TLC. After 24 hours an additional 0.156 g
of of Mhloro-2-nethylaniline was added3and the heating continued for 24
hours. Wen TLC indi cated the di sappearance of starting material, the

reaction was 10 cool ed and concentrated in vacuo to a thick oil. To this
oil was added 50 nl of water followed by 5 nil of 1M NaHCGs, approxi mately
pH 8. The gu solid was dissaolved in chlorof ormand passed t hrough a pad

of hydrous madke¥ith ftirang, v pdded prEHK soletion opptainigriddr @areametholbuo and the

residue tritUusgmedroro 1cm3§devurbﬁm&exmemmewase§m& r&%&m&m Pinbg & was
col | ect ed, wasohed wi_t h, hexane, and dried in vacuo at Cto 15 give 0.250 ¢

(71 % of thedfesP l"gd"fﬁFtHEﬁﬁE‘tS"%{'ém shigrigs selutjan waspddegpo 21?7"9?2’290“”““%&5 S
spectrum (el egmed QW @Ytractid Swith: etl%@%ce%é\ﬂ*'h‘h‘é*ethﬁﬁaéfﬁk @olm Was dried over

7- D|rrethox 3-p noxy Iam.no) ui nol i |Ie 20 A m xture
of 0.248 g (1“5“‘?81 3“&?“3 ‘gﬂ'l g&g‘?ﬁ‘éﬂ%)ﬁ[}]erﬁfﬁf’ ol es° “E’él?”ﬁ%ﬁ?efirl l e,
0.204 g (1.1 mmamaﬁerah@mmam line, 0.116 g (1 mol) pyridine
hydrochl ori de and 12 ml of 2-ethoxyethanol was heated in a 138-140C oil
bath for 3 hours; progress of the reaction was nonitored by TLC. When TLC
i ndi cated the di sappearance of 25 sEsmipledpd4materi al, the reaction was
cool ed and concentrate cuo thic To this oil was added 50
mL of water followed b%%&%ﬁ% pH 8. The
resul tinglprecipitate wasmnol3-emhe thoxigedinvlineGivlivamide and di et hyl et her,
and dried in vacuo at 65C to gi ve 0 309 g (78°/c) of the desired product as

creamcrystals. MP 253-254C;, : nmamss spectrum (el ectrospray, me,):
397. O( M+H) +. A ongthigiporzion df isdtios S8 xan#e726AEK/ adiBal dr prae 8o Exralntimlne 338

4- (4- Chl or o- 301@*7r dﬂf(ﬁﬁﬁmg%kgimfﬁxg%%ﬂbﬁl@ﬁ'ﬁﬂ'a%“@%@%%%k kifead

carbonitrile A mxture
4- chl or o- 6, 7-1r apaddisieyal 30 minykes at0 @ Tha thistyre wes| diluted with 3ading biegrbonate

4-chl or o- 35 t 1 kiR LRI ML SBAdid Bfer wls shpardd b IR Dhe RYVnEHnAE Y GHgOChI Or i de
under vacuum and the residue was chromatographed on silica gel eluting with a
mixture of ethyl acetate and methanol giving 0.22 g tin solid: mass spectrum
(electrospray, m/e) M+H, 480.0 and 482.0,
Example 225
20 4-Diethylamino-but-2-enoic acid [4-(3-bromo-phenyl-

amino)-3-cyano-8-methoxy-quinolin-6-yi]-amide

A one-third portion of the solution from example 26 was added dropwise to a solution
of 1.4 ml (14 mmol) of diethyl amine in 5 ml of THF at 0°C. The mixture was stirred

25  for an additional 30 minutes at 0°C. The mixture was diluted with sodium bicarbonate
solution and then the organic layer was separated and dried. The solvent was removed
under vacuum and the residue was chromatographed on silica gel eluting with a
mixture of ethyl acetate and methanol giving 95 mg tin solid: mass spectrum
(electrospray, m/e) M+H, 509.9 and 511.0. |

30



and 12 m of 2-ethoxyethanol was heated in a |38-140C oil bath %o#rpl @
hours; progress of the reaction was nonitored by TLC. Wen TLC1 T 3 éd

t he di sappearance of starting naterial, the reaction was cool ed and
concentrated in vacuo to a thick oil. To this oil was added 50 m of water
followed by 5 m of 1M NaHCO3, 10 approxi mately pH 8. The resulting
precipitate J 1 ected, washed with water and diet hy and dried
in vacuo at %@6#30 give 0.266 g (65.5% of the desired %r@ﬂ@? as cream
crystals. MP 265-267C; : nmass spectrum (el ectrospray, me,): 408.2( M+H) +.
15 Exanpl e 339

4- (3- Hydr oxy- phenyl am no) - 6, 7- di net hoxdbqui nol i ne-3-carbonitrile Using the
nmet hod described in Exanple 105, 0.7 g of

4-chl or o- 6, 7- di net hoxy- 3qui nol i necarbonitrile and 0.38 g of 3-am nophenol
was converted to 0.83 g of the title 20 conpound: nass spectrum
(electrospray, nme,): 321.9, 322.8 (M T)+ Exarrple 340

4- (4- et hyl - phenmi no) -6 7-di met hox "&mmer?@ﬁl ne-3-carbonitrile 25 Using the
met hod described in Ex4 ofif)
4-chl or o- 6, 7- di net hoxy- 3w 0 |nec ) .
was converted to 0.79 g SRR """‘-’“' RFRR-Aess- 130C. 13 SEP 2004
WO 01 /68186 -158 PCT/ U801107068 Exarrpl e 341

§a§ go:?/?;i A ‘%g?e 55”‘%/?%9 g%f'?’ﬂggat"?p %&mﬂv F%ed i n Y n?

4- chl or o- 8- nmfhawl-(m mntot)cmf&ﬁorpiwlmlm 51ent af ‘DR bt 0°C) a‘hamﬂm@ 28s gmﬂ

3- hydr oxy- 4- ed.to 0 3 title conpound: mass
apoctr um (ol ooy IsuBAGAP3o .S BE B Tulkegiad ghipd Wi sdgiin Serfp RS

4-r (4- chl or o-selufion and thep hieerorgamivi laye) wa- sepraterkand @ried. (The solventwisi reree dd

A-Chl or o- 6 VR, M SRR RS ElrbEEerkiled SR ek o) g, g

4-chl or o- 1 f |mines gfhethit lacetets apd methanal giving 020@ yellow solids mdss [specampound:
mass spect r umt@logirh AL 8, 374.8 (MrH)+ 15 Exanple 343

4- ( 3- hvdroxyroé:l rre'?ﬁo%’(ﬂ%ghenvlsgémgﬁaﬁﬁgznet hoxy- 6-ni t r o- qui nol i ne- 3-
carbonitrile Using the nethod described in Exanple 105, 0.5 g of

4- chl or o- 8- net hoxy- 6-vi t r o- 3qui nol im&?[etﬁaitrile and 0.31 g of

3- hydr oxy- 4- met hoxy phenol was converted to
4-Dimethylamino-but-2-ynoic acid [4-(3-bromo-phenyl-

15 amino)-3-cvano-7-methoxy-guinol-6-yl]-amide

Isobutyl chloroformate 6.9 ml (5.4 mmol) and N-methylmorpholine 1.19 ml (10.8
mmol) were added to an ice-cold solution of 1.37 g (10.8 mmol) of 4-dimethylamino-
2-butynoic acid in 60 ml of THF. After stirring for 10 minutes, a solution of 1 g (2.7
20 mmol) 4-[(3-bromophenyl)amino]-7-methoxy-6-amino-quinoline-3-carbonitrile in 10
m! of pyridine was introduced. The reaction mixture was stirred overnight at 0°C. The
solvent was evaporated and the residue was stirred in diluted sodium bicarbonate. The
solution was then extracted with ethyl acetate. The ethyl acetate solution was dried
and removed under vacuum. The residue was chromatographed to give 0.18 g of tin
25  solid: mass spectrum (electrospray, m/e) 478.0 and 480.0.



20 0.21 g of the title conpound: mass spectrum (el ectrospray, nie,): 366.9,
367.9 (M+H) + Exanpl e 344 13 SEP 2004

6- Am no- 4- ( 3- hydr oxy- 4- net hyl - phenyl am no) - 8- met hoxy - qui nol i ne- 3-
carbonitrile 25 Using the nethod described in Exanple 196, 0.2 g of

4- ( 3- hydr oxy- 4- net hyl - phenyl am no) - 8- net hoxy- 6-vi tro-qui nol i ne- 3-carboni tri
| e and 0.1 woah/s8180n was converted to 0.14 g of the titpEr/sonpegsnd: : MP =
227C (dec) 30 13 SEP 2004 WO 01/ 68186 -159 Exanple 345 PCT/USO /07068

6- Ami no- 4- (3- hydr oxy- 4- met hoxy- phenyl ami no) - 8- net hoxy - qui nol i ne- 3-
carbonitrile Using the nethod describeg.n Exanple 196, 0.1 g of

4- (3- hydr oxy- 4- met hoxyphenyl am no) - 8- net'hoxy-6-nitro- qU|noI|ne 3-carbonitri
le and 0.09 g of iron was 5 converted to the title conpound: :NLP = 215C
(dec) Exanple 346 N-{

4-[ (3-Brono- 4-fl uorophenyl ) am no] - 3- cyano- 7net hoxy- 6- qui nol i nyl - 4- br ono- 2-b
ut enam de 10 By using the nethod deﬁgmﬁ6%§§§|1 Exanpl e 172 and not reacting
wi th dinmethylamne, a portlon of
6- anmi no- 4- ( 3- br o¥gAA: iyonorpReRylan metlax) pi3ratbonitrile3- car boni tril e
was converted to the t|tIe conpound mass spectrun1(e|ectrospray, me,):
532.8, 534.8, 536.8 (M+H)+ 15 Exanpl e 347

N-(4-[ (3-Br onds priEHer ¢f) ZaPrienef] 4-§ﬂ<€9-éﬂodlmethwﬁmomecarbommle 1.46 g of 4-

qui nol i nyl § - 4chidib-0 iR ordarkikicCn| 80 L6t pyridine hydrochloride, and 125 ml of ethoxyethanol
was stirred under nitrogen, at reflux temperature for 1 h. The mixture was cooled and
added to 1000 ml of water. To this mixture was added sodium carbonate to pH 9.
The product was collected, washed with water, and dried to give 2.61 g of 4-(4-

chloro-2-fluoro-phenylamino)-6, 7-dimethoxy-quinoline-3-carbonitrile as a solid, mp
10 139-141°C; mass spectrum (electrospray, m/e): M+H 357.9.

Example 229

15 A mixture of 2.98 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 1.85 g of 5-
amino-o-cresol, 1.39 g of pyridine hydrochloride, and 200 ml of ethoxyethanol was
stirred under nitrogen, at reflux temperature for 1 h. The mixture was cooled and
added to 1000 ml of water. To this mixture was added sodium carbonate to pH 9.
The product was collected, washed with water, and dried to give 3.27 g of 4-(3-

20 hydroxy-4-methyl-phenylamino)-6,7-dimethoxy-quinoline-3-carbonitrile as a solid, mp
222-224°C; mass spectrum (EI, m/e): M 335.1269.

Example 230

4-Hydroxy-6,7,8-trimethoxv-quinoline-3-carbonitrile

25
A mixture of 4.82 g of methyl 3,4,5-trimethoxyanthranilate in 20 ml of N,N-dimethyl-
formamide dimethyl acetal was refluxed for 18 hours and concentrated in vacuo. The
crude amidine product was used in the next step without further purification.
To 25 ml of tetrahydrofuran at -78°C was added 17.6 ml of 2.5M n-butyllithium in
30  hexanes. Then 2.35 ml of acetonitrile in 45 ml of tetrahydrofuran was added



20 In the nethod described in Exanple 198, a side product was isol ated that
proved to be the title conpound: mass spectrum (el ectrospray, ™ g,3rp 2004
471.25, 473.3(M+H) + . Exanple 348 N

~[ 3- Cyano- 4-[ ( 3-i odophenyl ) am no] - 6- qui nol i nyl ) - 2- but vham de 25 Di ssol ved
275 nmg (3.27 rrrml) 2-butynoic acid in 20 mM THF under N2 and chilled to OC
Added 420 | {q {Rsd ol ) isobutyl chloroformate and 35 %9 gouég’ 24 mmol )
Nrret hyl m)rpho(fl ne and stirred for 10 minutes. Added dropW & %ol ution of
S00 mg (1.30 mmol) 6-ami no-4-[(3-iodophenyl)am no]-3-quinolinecarbonitrile
and after 15 30 mnutes, renoved ice bath and stirred overnight at 25C
Stripped sol vent, washed 13 SEP 200411G 01/68186 - 160 PCT/ US01/ 07068
with water and collected solids. Boiled in ethyl acetate, collected, and
dried in vacuo, giving 228 ng of orange-brown solid: mass spectrum

(el ectrospray me): MrH = 453.1. 5 Exanple 349

Y 200, 5 AR, PAOREANE b ld8 e G or 98 hiites” Tl £RRRRT of s> o5°! Vel
6- ami no- 4- [ ( 3enmdd hyiﬂinhmnyd))xﬂlﬁfmﬂahﬁrmrhm%i &R!édirdhipw'ﬁsbfl’lfhe mifturk-whsml DMF and

6 m THF d d 2. Ad 280 ~] .0 |
triethyl a%nnegtgrn gd@t,@f (0%5 rﬁ'n%?)s%égl?‘%laﬁfﬂc a&‘l‘hv&arsl é‘ied %@ﬁmei ce bath

at 15 m nut eswacmlarmbdtbrbmultqmp&tamr@mﬂloeaﬂ\temteﬁwd adedr Thegfoduesivadue Wit h

dilute sodium Iec r a shed with water. Boiled
solids in gt hy@e(g%i«rétg'g %é%ﬁagéta’édglgﬂﬁoé ‘Z‘EEFHP%S%‘B‘?" p&TSH9%8 m- of

yel | ow orangeqlsmhneﬁ-cnﬁetatn@pes;tz wwalid, enp c 2805E p (deyorniposdd); Mebd spd@Gml. 15
Exanpl e 3S0 am no] - 3- cvano- 6- qui nol i nvl | - 2- but xnam de
Di ssol ved 31Bkelearésgé%§ﬁ%%ggﬂbutynoi c acid in 20, M T HF and chilled to
0C under 20 N2. Added 480 ~1 (3.68 mmol) isobutyl chloroformate and 410 pl
(3.72 mmol ) Nnet hyl nor phol i ne. Sti rEﬁanlgiﬂzo m nutes and dropw se added a
sol ution of 500 nmg (1.47 rnnol ) )

6- ami no- 419 (4- br omophenyd:falarok].8-rimathoxyrguineling-3tcatbonitrils ¢ in 1 nl DVF and 10
m THF. Renoved ice bath after 15 m nutes and stl rred at 25C overni ght.
Stripped sol vg sI urri ed resi due wth water and collected solids. Boiled

solids in 25 d mixiure9td 30801 4hydrony-6. 2 §uirimethe-quinolingdrerbopitnle, 1§ 341 ngy of
yel | ow sol i d: nm@fslﬁlos‘pla&%hi BGchIBHRC hddOS of bt N NimelWittbrmatdeowhs refilided 1-

for 10 minutes and evaporated free of volatile matter. The residue was stirred with 20

15 ml of 5% methyl alcohol in ethy! acetate, The product was collected and dried to give
1.12 g of 4-chloro-6,7,8-trimethoxy-quinoline-3-carbonitrile as a solid, mp 161-163°C;
mass spectrum (EI, m/e): M 278.0452.

Example 232

20

A mixture of 0.279 g of 4-chloro-6,7,8-trimethoxy-quinoline-3-carbonitrile, 0.23 g of
N,N-dimethyl-1,3-phenylenediamine dihydrochloride, 0.2 ml of pyridine, and 15 ml of
ethoxyethanol was stirred under nitrogen, at reflux temperature for 30 minutes. The

25  mixture was cooled and added to 100 ml of water. To this mixture was added sodium
carbonate to pH 9. The product was collected, washed with water, and dried to give
0.251 g of 4-(3-dimethylamino-phenylamino)-6,7,8-trimethoxy-quinoline-3-carbo-
nitrile as a solid, mp 142-144°C; mass spectrum (EI, m/e): M 378.1685.



13 SEP 2004 WO 01168186 - 161 PCT/US01/07068 Exanple 351 N

{4-] (3-Chl oro-4-thi ophenoxyphenyl ) am no] - 3- cyano- 6- qui nol i nyl ] - 2- pgggsnm d
e Dissolved 1.00 g (2.48 mmmol) 1

6- am no-4-[ ( 3-chl or o- 4-t hi ophenoxyphenyl )am no] - 35 qui nol i necarbonitrile in
2.0 mMm DW and 12 ml THF and chilled to OC under N2. Added 380 I.tl (2.73
mrol ) triet kyd @psize and 227 pl (2.73 nmml) acryl oyl chlg /ﬁf‘% ﬁgsrmved ice
bath at 15 mnutes and at 1.5 hours stripped sol vent and SPRPPT&d resi due
with dilute sodi um bi carbonate. Collected solids and washed with water.
Recrystallized fromethyl acetate and dried in vacuo, giving 293 ng of

yel | ow- orange 10 solid: mass spectrum{]@l “ectrospray me): MH = 457.3.

459. 3. Exanple 352 N-{3-Cyano-4-[(3

4-di f |l uor ophenyl ) am no-] - 6- qui nol i nyl, }-2-butynam de 15 Di ssol ved 425 ng
(5.06 mol ) 2-butynoic acid in 40 mM THF and chilled to OC under N2. Added
5S6 pl (5.06 mmol) N-nethyhnorpholipe and 658 ~.il (5.06 mmol) isobutyl

chl orof ormate and sti rred for 10 m 23)&dded dropwi se a solution of 1.00
g (3.37 mmol ) 6443 4 gt 3 : ) Blbamgdnitdaecar bonitril e
in 2.0 m hot DWF and 20 m THF Rermved ice bath at 15 mnutes and stirred
at 25C overnight. 20 Stripped solvent, slurried residue with water, and

col I ect ed sol AthixturBof 0.37 g of 4eehiyb-6 ABettinkthoxyeqiriofet B chrenltiig,, 14argcbfdri ed in
Vaggg 39 'E;(’Sangs Zn?lig%g!l&eg&l Y& 1% 8 ethgxyetga 3P wad Sitred lilxrtpde(renllt?ocg%x{, Gt Rerfod me): MH
{4-](3-Chl ordﬁﬂmﬁwlﬁém}%]lmﬁetyﬁxemﬁuwas@bolwmd aﬁdémn‘oylroamlmwﬁleﬁsol ved 428

ng (5.09 mol illed to .
Added S60 pl '%5 09 F@g\&s’\f&ﬁé&jﬁid &ﬂ{]&\?l £P§% @%Zp ctglab%ﬁ#ﬁqd i sobut yl
chl or of or mat evaihed Sfithr pater.f and I.loedmtnusl& 0.2%8ded df db(&flwéroay%eﬂvl-on of 1.00
g (3.39 13 phkiyladftd-s MR- LiklefBAB uinoline-3-carbonitrile as a solid, mp 200°C

10 (decomposed) ; mass spectrum (EI, m/e): M 365.1356.

Example 234

15 A mixture of 0.279 g of 4-chloro-6,7,8-trimethoxy-quinoline-3-carbonitrile, 0.177 g of
4-chloro-2-fluoroaniline, and 10 ml of ethoxyethanol was stirred under nitrogen, at
reflux temperature for 30 minutes. The mixture was cooled and added to 100 ml of
water. To this mixture was added sodium carbonate to pH 9. The product was
extracted with ethyl acetate, washed with water, dried and concentrated in vacuo. The

20  solid thus obtained was chromatographed on silica gel eluting with hexanes-ethyl

acetate 9:1 to 2:1. Solvent was removed from product fractions giving 0.261 g of 4-
(4-chloro-2-fluoro-phenylamino)-6,7, 8-trimethoxy-quinoline-3-carbonitrile as a yellow
solid: mp 166-168°C; mass spectrum (EI, m/e): M 387.0777.

25

Example 235

2-(Dimethylamino-methyleneaming )-3.6-dimethoxy-benzoic acid methylester

A mixture of 3.46 g of 2-amino-3,6-dimethoxybenzoic acid (Manouchehr Azadi-
30 Ardakani and Timothy W. Wallace, Tetrahedron, Vol. 44, No. 18, pp. 5939 to 5952,



PCT/ US01/ 07068 -162 nmol)

6- am no- 4- [ (3- chl or ophenyl ) ani no] - 3- qui nol i necarbonitrile in 2 3 &P 28y
20 M T.E~. Renoved ice bath at 15 mnutes and stirred at 25C overni ght.
Stripped solvent, slurned residue with water and col |l ected solids. Boiled
in ethyl acetate, ' collected and dried in vacuo, giving 975 ng of yell ow
solid: masswoReediteim S5 (el ectrospray me): MH = 361. 1, pcd@kororedeXanpl e 354
N {3-Cyano-4-[ (3-isopropyl phenyl )am no] ' -6-qui noliny}l -2-butynam de 10

Di ssol ved 695 ng (8.27 mmuol) 2-butynoic acid in 40 mMl THF and chilled to OC
under N2. Added 1.08 ni (8.3 0 mmol) ggutyl chl orof ormate and 910 wl
(8.27 mmol ) Nnet hyl nor phol i ne and stir for 10 m nutes. Dropw se added a
solution of 1.00 g (3.31 nmmol)

6- am no-4-[ (3-i sopropyl phenyl )am no] - 3-qui nol i necarbonitrile in 2.0 mM DW
and 15 nl THF. Renoved ice bath at |5 minutes and stirred at 25C overni ght.

1 S Stripped 319?%%‘506 ﬁ&t‘ﬁﬁ'&ﬂe@ xler‘r%gﬁ githe ergl Xé’@t‘aﬁ&asr@t{hﬂe&fﬂl s%g%gnc;g' im?-

Recrystallize rom I'n"vacuo,
yel | ow green s:ohqedtrat&rﬂamsvasp@cffpum (esidee Wao sgied \1 3Amal) of dthyl-lacme The. Exanpl e

355 20 N-{3- dﬂ%re“w%(iﬁfe}eﬁ 10H0Y 1 TR ROk ol Qhdeli 16 the W@icktBY Ithe mki-gPENam de
Di ssolved 1.0

6- ani no- 4- [(3-wa§¢bp@pt}qem Y80rinh Ghe rodusit mab pollected tndrdried 1 givd h29g0 ml hot

DVF, added 512 g !m ,q,l\@rz 64 I
triet ﬁyl Sm%e an&iﬁglg%h &mtwl&gam)%?r M}gﬁf’ ocﬁfig%&i n%g@llggﬁjosség i cemggt)h
Vv

at 15 mi nut es sghif mp814 3%{1&‘“%1?9 s‘M‘P) 6.1203rri ed residue with dilute

sodi um bi carbonate, collected solids arid washed with water. Recrystallized
fromethyl acetate and dried in vacuyo, gl Vi ng 366 ng of orange solid: nass

spectrum (el ectrospray me): MH = FFample 23613 SEP 2004 WO 01/ 68186

PCT/ USCQ1/ 070694-}1@&3@&5% e&o@@mehneé-carbomtnle dded
6- Ami no-4-[(3-js 0 en am n A ed 0.5 ¢
L% pat 1 adllim B S P UGN aroR ot TGt AP B0 5raH TiRE i o
et hanol . To t IteganasldeTher . 18B8mY of héeténitilgOin) 25 ml of tetrahydrofuran was added
4-[ (3-1sopropy] phenyl amno 6-ni.trp-3 i ol Lnecarbqnitril.e,an .14 m
(36.2 oty aoAGRTE ST IRHRSR o Sire Hedfefor 35 PEFiny Thap » poSdhy 7
filtered hot r(dmtethylanmhrmnﬂgﬂbnwimwe 6-dihéthgxpddnzpizl seidmethydesidr nird2anl ofn vacuo,
Jon 19 1032, 2 Sty Sa Rl 38 hdbes WRRiBP OFAS HiReh RS ' REPLAYFE R 1HH =
4-1(3-1 sonti)pyinpthtemyﬂe)lammeq toGronintteropeBatuye iim dF mirmtenr biowefic adid € mi) was

added, followed by 200 ml of water. The product was collected, washed with water,

and dried to give 1.57 g of 4-hydroxy-5,8-dimethoxy-quinoline-3-carbonitrile as a

solid, mp 300-305°C; mass spectrum (EI, m/e): M 230.0685.

20 | Example 237
4-Chioro-5.8-dimethoxy-quinoline-3-carbonitrile

A stirred mixture of 1.30 g of 4-hydroxy-5,8-dimethoxy-quinoline-3-carbonitrile, 10
ml of phosphorous oxychloride, and 2 drops of N,N-dimethylformamide was refluxed

25  for 10 minutes and evaporated free of volatile matter. The residue was stirred with 50
ml of water. The product was collected and dried to give 1.74 g of 4-chloro-5,8-
dimethoxy-quinoline-3-carbonitrile as a solid, mp 165-167°C; mass spectrum (EI,
m/e): M 248.0346,



|
|
|
|

A mxture of 5.00 g (21.5 mmol ) 4-chloro-6-vitro-3-quinolinecarbonitrile,
200 nml 15 ethanol, and 3.48 g (25.8 mol ) 3-isopropylaniline was heated to
reflux under Na. At 4 hours, renoved heat and nmade basic w $i3 sep QQHt ed
sodi um bi carbonate. Stripped solvents and azeotroped with ethanol. Slurried
resi due with hexane and coll ected solids. D ssolved in ethyl acetate,
stirred w t{olsaksiss filtered through celite, stripped sQlRifosgd dried in
vacuo, giving 5.289 g of yellow solid: nass spectrum 20 (el ectrospray me):
MrH = 333. 1. Exanple 358

4- ( 3- Brono- phenyl am no) - 6- (3-pyrrolidip-1-yl-propyl am noO- qui nol i ne- 3-car bo
nitrile 25 Dissolved 0.64 g (3.69 muol &%—(pyrrol i di n-1-yl) propi onal dehyde
di rethyl acetal in 10 mM water and acidified to pH 1l with concentrated HCl .
Heated to 40C for 90 m nutes, renoved heat and neutralized with sodium

bi carbonate. Dissol ved 500 ng (1.47 mol)

6- am no- 4- ( 3- br ono- phenyl am no) - qui pol i ne-3-carbonitrile in 100 nl et hanol
and added acetic acid until pH was XUple238pqded t he deprot ect ed al dehyde
to 30 the am ne el 2] thenytagnihogS. 8Aifiethaxy-q@inblinegebarbofridual | y added
94 mg (1.47 13 SEP 2004 WO 01/ 68186 PCT/ USO01/ 07068 - 16 mol ) sodi um
cyanobor ohydride and stirred overnight. Stripped solvent, partitioned

bet ween chl or &mbtwiegfi 6l 19fkg of 4-chigretdadinethenyi3equirmlisscarhortitilend. 1 02 efitd dri ed

wi th sodi S 0D I ' of silica
gel, fir s?gn W %Jr%%uﬁ%ﬁgﬁbﬁﬁcﬁﬂo%%%ﬁmﬁ%gﬁ& gg@/? r‘%{]ﬁhgﬁr{\%& f”ca?%Por of or nf 1%
ammoni um hy drgxperaiuredossiG mingtey The misinre waelcadledeud added 4¢ 56 ml of witey 143 ng of
vel | ow br oun #@kdlixRS % BAEd dilinl Ekiphis A5 B ﬁ%ﬁﬁod%ﬁ'@as:c {eq, 452 1.

Exanpl e 3S9 4-( 3- Azj do- phenyl am no) - 6. /- OXY- nol i ne-3-carbonitrile

| O Di ssol ved Baﬁgequitl( yaighH %wpd washed with 10 ml of hexanes-ethy], acetate (4:1) to
4- (3- am no- phawy | @ngsnoy - &f 7 2.44-RRED D MiorHdi | 3o fiheRbiLdulSide. 25 ML80%
i b a8 R &“g‘gj%"“*&ﬁ%‘k%

acetic acid in water. . to 0C ) sodi um
nitrite i 2. Prhonityle a4 solihmnato74189°; masssectrum flgmie); 168921 mmol ) sodi um
azide in 2.2 m water. At 1.5 hours stripped sol vent and di ssolved residue
in 15 hot ethyl acetate. Washed wi th saturated sodi um bi carbonate, water
and brine and dried with sodi um sul ¥5ample 239, pped sol vent and redissol ved
in 60% et hyl acet-@t ene-phdikiehinges sainettok}-gligdiné BlcgbeitiR pad of
silica gel. Stripped solvent and dried in vacuo, giving 526 ng of brown
solid: mass spectrum (el ectrospray me): MH = 347.1. 20 Exanpl e 360
6. Ami no- 419 ( 4A aittare of @144 g16f ¢ 615]8) diietAexy-3/quirdlinsxondriUd. 087 g srescar boni tri |
e A mxture of .50 (1. . o :
4-[ (4-chl or o i ‘%S%éh%“ﬁig)@]ﬁn%i‘q"?@ﬂﬁé‘f’h8’%-“%‘%‘ under nitrogen, at reflux
ni t r o- 3- qui nokinpesgprelfon3@ minhtes. ZThe mixteé wan cdoledratld Added 2o 150 n{l 6f Whtenmol ) tin
chl ori de dehy Qi I € 2. At hour s, .r.epoved heat,
added ice watfeti a%ﬁg%%gedggﬁc@?%gm L%%?tg%gﬁlhc%r i, rtogl.m ¥ Fledt or several
hours and extwashedewiithwwetar, ciikd rand wiashed Prithd@ rolr efshekaned-ethyd cepite t:Hadi um
sul fate, ri | yept 2RC e B QA N mg. of  green solid:
mssspectrur (ol S Bop oy P o Ty .o Wil

carbonitrile as a solid, mp 240-242°C; mass spectrum (EI, m/e): M 335.1260.

Example 240

25
A mixture of 0.148 g of 4-chloro-5,8-dimethoxy-3-quinolinecarbonitrile, 0.12 g of m-
bromoaniline, and 5 ml of ethoxyethanol was stirred under nitrogen, at reflux
temperature for 30 minutes. The mixture was cooled and added to 50 ml of water.
To this mixture was added sodium carbonate to pH 9. The product was collected,
30  washed with water, dried, and washed with 10 ml of hexanes-ethyl acetate (4:1) to



13 SEP 2004 WO 01168186 PCT/USOA /07068 -165 Ezanple 361

4-[ (4-Chl or o- 2-fl uor ophenyl ) am no] - 7- met hoxy- 6- ni tr o- 3- qui nol‘l:ﬁé&ﬁrzﬂ%ltrll
e A mxture of 5.017 g (19.0 mmol)

4- chl or o- 7- met hoxy- 6-vi tro- 3- qui nol i necarbonitrile, 5 250 mL et hanol, and
2.55 m 22.8 mmol ) 4-chloro-2-fluoroaniline was heated to refl ux under N2.
At 3.5 hour ed heat and nade basic with saturateg,

bi car bonat e%V S({irilﬁg%ed sol vents and azeotroped with et hano"ls’&qg%rl ed
residue with hexane, collected solids, and washed with water. Dissolved in
ethyl acetate, stirred with Darco, filtered, stripped solvent, and dried in
vacuo, giving 6.54 g of yellow solid:-¥%-mass spectrum (el ectrospray nfe):
MrH = 372.8, 374.8. Exanple 362 4-[(3 :

4-di chl or ophenyl ) am no- 6-ni tro-3-qi nol i necarbonitrile 15 A m xture of 5.00
g (21.5, mol) 4-chloro-6-vitro-3- qui nol i necarbonitrile; 2SO0 m ethanol, and
4.17 g (25.6 mo 3, 4- | or o i he_was, heat ed .t flux, under Na. At
3.5 hours, ref¥ énr%%‘ggﬁ oppa®ac g@F‘e) - P dimedigyrALiRQl °'§'(9 528 &r bonat e.

Stripped soI V&l SmpaTae7 42 £xadsk SpReiu(BI m/e): vese3l 0265 urried residue with
hexane, collected solids and washed with water. D ssolved in ethyl acetate,
stirred with Darco, filtered, 20 stripped solvent and dried in vacuo,
giving 2.106 g of yellow solid: masEx:ﬁmé:u]um (eI ect rospray me): MH=
359.1, 361,0. Exarrg ,

6- Am no- 4- f(3 met h

m xt ure of 559(135mm|)

4-[ (3- et hyl syl f.al i M I prbles 250 m
et hanol , O. 46R 10 %&rbellwtﬁ)% %’%Jmg’rﬂlbryo&r‘lnr"&h§’§'ujl E%hgn%gr?étgm% m*lnh)l) anhydr ous
hydr azi ne wasmifbefam@dihnm anéf5l ok of Athoxiyethanol syas astited uiep nistpgeny ak aeflus of

St 2004 10 0LTTERTSBHES Piklsy) GYE ité waR bodlathitaBt b QU P Bl 7 | (1
in vacuo, 1§iv %@“Sﬂfm%m yappdsiah sediin garbonatedo pPeBt ffgmr@é\hcéo\tas odlisetads i e) :

MrH= 307. 1. Exaaw t@%e? dned and washed with 10 ml of hexanes-ethyl acetate (4:1 to
4-[ (3- Met hyl sul fanyl phen am no])-6-nitro- ul nol 1 necar bonr't
give 0.212 g of 4- é-bromo-phenylammo)—G 7, 8-mme oxy—qumohne-B-carbomtnle as

a solid, mp 211-213°C; mass spectrum (EI, m/e): M 413.0377.

fonitrile 2S A

15 Example 242

A mixture of 0.148 g of 4-chloro-5,8-dimethoxy-3-quinolinecarbonitrile, 0.146 g of
N,N-dimethyl-1,3-phenylenediamine dihydrochloride, 0.2 ml of ;ﬁyridine, and 5 ml of

20  ethoxyethanol was stirred under nitrogen, at reflux temperature for 30 minutes. Then
the mixture was partitioned between ethyl acetate and saturated sodium chloride
solution. The organic layer was dried and concentrated in vacuo. The residue thus
obtained was chromatographed on silica gel eluting with ethyl acetate. Solvent was
removed from product fractions giving 0.160 g of 4-(3-dimethylamino-phenylamino)-

25  5,8-dimethoxy-quinoline-3-carbonitrile as a solid, mp 103-105°C; mass spectrum (EI,
m/e): M 348.1588.

Example 243

30




A mxture of 5.00g (21.5 mmol) 4-chloro-6-vitro-3-quinolinecarbonitrile,

200 M ethanol, and 3.18 nmiL (25.8 mmol) 3-methyl sul fanyl ani | i n@ 3v8EP H8lt ed
to reflux under Nz. At 2 hours, renoved heat and nade basic with saturated
sodi um bi carbonate. 10 Stri pped solvents and air dried. Washed residue with
hexane, collected solids and washed with water. D ssolved in ethyl acetate,
stirred w tRolpssf, stripped solvent and dried in vaeuq,g %Mll%s4. 848 g of
yel l ow solid: mass spectrum (electrospray me): MH =3 % Exanpl e 365
4-[(3-Trifluoronet hoxyphenyl)am no] ~6-nitro-3-quinolinecarbonitrile A

m xture of 5.00 g (21. S muvl) 4-chl org 6-rutro-3-qui nolinecarbonitrile,

200 M ethanol, and 3.4 mlL (25.3 mol ) Ztriffuoronet hoxyaniline was heated
to reflux. At 5 20 hours, renoved heat and nade basic wi th saturated.

sodi um bi carbonate. Stripped solvents, slurried residue with hexane,
col l ected, and washed with water. Dissolved in ethyl acetate, stirred with
Darco, filtered, stripped solvent, and dried in vacuo, giving 4.537 g of

yel | ow- orange solid: nass spectrum (el ectrospray me): MH = 374.8. 25
Exanpl e 366 A mixture of 0.223 g of 4-chloro-5 8-dimethoxy-3 quinolinecarbonitrile, 0.22 g of the

4- ( 3- Di et hyl G, i trile A
1.25 gram (SW%TQ @Afg%?&%ﬁu%? I rtbgpMngLHnBCik nﬂ%?%ﬂlg)@gﬂ%i

6, 7- di met hoxywagustimed ulnbﬁ Bitroganp atr teflwy 1e®paﬁdreef01130)5ugnanﬂ‘(16mmm¢ aps portion of
N, N di nethyl I [ wer e

ref | uxed fsgr °§g’lﬁ§ﬁ‘@§9@r€“§2 bl e ?°h‘$giﬂ’“5ﬂt Vgﬁgéo @'@%&é&éé@%&i&%@? 13 SEP
2004 WO 01/ 65EB% 'ﬂ@’mdsgtmm@wed,m?heéwtmammdms recrystallized from
water to giverys glﬁdgﬂﬁgﬁlgﬁlﬂe%%eré)&ssérvédginQ'n%ﬁﬁxgyﬁ‘ 30 mi of methy} alcohpl and 20

am no- phenyl am n hoxy- qui nol i ne- 3-car boni t melted at

246249C. : neBlof aetame. 'ﬁ?rfbesé!‘%fer% pided 1,5 pf 28-3A%6pmmauum hydromde

(GM;Z:JT) ' tfl 17561280:14 5 Th iFR4R Zﬁﬁilteated at 50°C for 30 mu)lutes and cloncentrated Th% Crile A
nme OX - oXYy. - nme - en an no) - qui nol 1 ne- ca onitrile
reacti on W X%/Hﬁ?cglcb\yaszcggecﬁdr wgshf WM’}I yate and dnedqto give 0.237 g of 4 (r4

j ch |t ﬁr o- 627 moe@{ziﬂam =53yditbiciLp dixellnl?ﬁlgé)bﬂﬂﬁiliﬁethb@rqlﬁ&;in@?-ﬁﬁb&rﬁmﬁ gl ) of
net hox e - l28,,2n
hydr ochl )(;rl dé°15‘ﬂ%‘f&%ﬁﬁd d8?°%°%¢f‘%d9?§%ﬁpﬁw (elﬁ%?s?r Mﬁ%’ﬁ‘%ﬁ&g NZ for 3 hr.

After renoval of the solvent, the residue was diluted with water and

neutralized to pH 7-8 with di | ut edﬁodi ﬁ%ar bonate solution. The
precipitate was filtered and washe ter and ether. After drying in

vacuo. this yiel ded 250-@-Gidorb-2Hludrdf-hakoxyipherlamihiob6 78s a oEf red solid,
mp. >131 C(dec.), mass (ele tres ray., .15 m%g " H 349.9. Exanple 368

3- (3- Cyano- 6, 7-di et hoxy- qui %?M%W—%: t hyl - benzoi c acid Using
an anal ogous procedure to that described in Exanple 367, 248.7 ng (1 mmol)
20 of 4-chl orp, anra%}f gﬁ%‘%‘f 4?’chf%}tl-&9,'8&98&&‘&88E‘ciuﬁr{ohll.e%arb&nﬁ%, B2 8ot

2- et hoxyet hano
the methyl carbonate of 4-chloro-2-fluoro-5-hydroxy-aniline, and 15 ml of ethoxy-

20  ethanol was stirred under nitrogen, at reflux temperature for 30 minutes. The mixture
was cooled and added to 100 ml of water., To this mixture was added sodium
carbonate to pH 9. The product was collected, washed with water, and dried.

- The solids thus obtained were dissolved in a mixture of 30 ml of methyl alcohol and 20
ml of acetone. To this mixture was added 1.5 ml of 28-30% ammonium hydroxide

25  solution. The mixture was heated at 50°C for 30 minutes and concentrated. The
product was collected, washed with ethyl acetate, and dried to give 0.162 g of 4-(4-
chloro-2-fluoro-5-hydroxy-phenylamino)-6,7,8-trimethoxy-quinoline-3-carbonitrile as
a solid, mp 223-225°C; mass spectrum (EI, m/e): M 403.0731.



the presence of 115.6 ng (1 mmol) of pyridine hydrochloride was reacted
wth 196.5 ng (1.3 mml) of 3-am no-2- et hyl benzoi cacid to gi v§ 388 ol
(24.7 %9 of the product as a gray solid, mp. 242-245 C, nass

(el ectrospray, me): MtH 3 64.0. 25 Exarrpl e 369

4- ( 3- Hydr oxy- 4- net hoxy- phenyl am no) - 6, 7- di et hox~qui nol i ne 3-carbonitrile
Usi ng an an@loagmsiss Procedure to that described in Exanpj ?1070 48 7 nmg (1
mmol ) of 4-chl oro-6, 7-di net hoxy- 3- qU|noI|necarbon|tr|Ie |n

2- et hoxyet hanol and in the presence of 115. 6 ng ( 1 nmmol) of pyri d| ne
hydrochl ori de was reacted with 167.0 1 3 SEP 2004 WD 01/68186 -168
PCT/USQ / 07068 ng (1.2 mmol) of 5-am ni242- net hoxyphenol to give 313.3 ny
(89.3 %9 of the product as a gray solid, mp. 254-256 C, nass

(el ectrospray, me): MrH 351. 2. Exanple 370 S

4- (3- Chl or 0- 4- met hyl - phenyl am no) - 6a7- di ~et hoxv-aui noli ne-3 carbonitrile
Usi ng an anal ogous procedure to that described in Exanple 367, 248.7 ng (1
mmol ) of 4-chl oro-6, 7- di met hoxy- 3- Jésamle 38car bonitrile in 10 niL of

2- et hoxyet hanol Sy dPox-2Em kR DR b é7aﬁ1e ofBadinclind30 &rﬁonﬂﬁle yridine
hydrochl ori de was reacted wth'l no

2-chl or o-4-am no-tol uene to give 350 9 ny (99 4 9% of the product as a
>é)e(l ! O}N sgl7| d6A Fixdure aﬁ@ﬁmfg ofMBéHford-8|7eMithEtASRI384hinoReddrboridtild PR3- g0f3S5. 8.

anpl e -
4- (4- phenoéy @H‘é%@/‘f”ﬁfﬂl nﬁ’-“élﬂfﬁ&“f%b@f‘&%ﬁ%iq‘q 19 &l |of ethorysthangh "esal ogous
pr O(k:] edur eto d(tjnhad urdiesuitroden cht iréﬂuEmmeiagxréﬁi 30 lﬂf&&te?. THe (rﬁktdﬁmhs)co@{e]d hanol
4-chl oro-6, 7-di o) u In onitrile i 2 et hoxyet hano
and in the pr sen%e}aeé O:i'fg % '(ﬁ%%lmfe Yf%fr?‘@F‘%é"dP’r%F%'&%Ftﬁrai“ge was
react ed w t h @B@natedhydfogen chimaidy tooddjudt pHh o XBhe prdductavas dolgeted; wathdd 0 nmg (71. 3
0, i i -
(&1 act rospr ay e o AerbloPghe Kizg 340 purol Bimeltipreiitunsic) 87
4- ( 5- Chl ot- Mhdwaqymplﬁm@yctaaboiﬁuﬂ}-ﬁ, a7 solidiremn 0X35-250°G) o masse seczan boni tri | e
25 Using an ol 0 that described in Exanple 367, 248.7 ny
(1 mol ) of j(@x@ﬁfbg@g?gi?é; ﬁoxy-3-qui nol i necarbonitrile in 12 nL of
2- et hoxyet hanol and in the presence of 115.6 nmg (1 mol) of pyridine
hydrochl oride was reacted with 189.d. O‘i‘“ﬁ’{ 462 Mol ) of 5-chloro-o-anisidine

as

to give 240.S ng {65.0 0/() of t he pro a creamsolid, mp. 200-202 C,
mass (el ect r osprdy;Hygroxy-6 -gisnyla

15

A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.123 g of 2-
amino-m-cresol, 20 mg of pyridine hydrochloride, and 10 m! of ethoxyethanol was
stirred under nitrogen, at reflux temperature for 30 minutes. The mixture was cooled
and added to 40 ml of water. To this mixture was added sodium carbonate and

20  concentrated hydrogen chloride to adjust pH to 7. The product was collected, washed
with water, and dried to give 0.216 g of 4-(2-hydroxy-6-methyl-phenylamino)-6,7-
dimethoxy-quinoline-3-carbonitrile as a solid, mp 245-247°C; mass spectrum
(electrospray, m/e): M+H 336.1363.

25 Example 247

3-(3-Cyano-6,7-dimethoxy-quinolin-4-ylamino)-benzamide

A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.136 g of 3-
aminobenzamide, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol was

30  stirred under nitrogen, at reflux temperature for 30 minutes. The mixture was cooled



13 SEP 2004 WO 01/ 68186 PCT/ USOL/ 07068 -169 Exanple 373

4- (4-Chl oro-2-fluoro-phenlyl am no) 6, 7-di hydr oxy- qui nol i ne- 3- car Q@ ggpihm A
m xture of 0.358 g of

4- (4-chl oro-2-fl uor o- phenyl am no) - 6, 7- di met hoxy- qui nol i ne5 3-carbonitrile
and 3 g of pyridine hydrochloride was stirred under nitrogen at 210 220C
for 20 m nuiy@Jussifye M xture was cool ed and added to 50 g&ﬂfﬂgglﬁo@ammm um
hydr oxi de sol ution. The product was collected, washed with water, and dried
to give 0.302 g of

4- (4-chl oro-2-fl uor o- phenyl am no) -6, 7- d|hydroxy qui nol i ne-3-carbonitrile as
a solid, np 270-272C, mass spectrum (Ei125m e): M 329.0363. 10 Exanple 374
4-( 3- Hydroxy 2- met hyl - phenvl am no) - 6, 7- di met hoxy- qui nol i ne-3-carbonitrile A
m xture of 0.249 g of 4-chloro-6, 7-di net hoxy- 3-qui nol i necarborutrile, 0.123
g of 3i5 am no-a-cresol, 20 ng of pyridine hydrochloride, and 10 nil of

et hoxyet hanol tirred under ni en,, at refl yx te"rperature for 30

m nutes. The na\tl'\‘,gtz\fﬁ E‘EBﬁjg’ateén(Lfr dRppirs Wes adfed,fodingy earbongts and; g
m;j_xture \I/_\llas adﬁbﬁcb7 Tﬁsaeﬂ]wmdgatélm’é&lﬁj@tﬂﬁﬁ%@h@@foﬂdcth%ﬂé&ﬁ&éﬁ,%&}ﬁﬁ:j de fj 0
adjust pHto e pro S €O te ter, an ried to
give 0.174 g ofty¥ E‘?P ?7'% g’i"gﬁi . ¥ h ?ﬁpﬁe‘#y%ﬁyﬁ%‘) g\%'d‘f“ xy-quinolin-4-

di met hoxy- qui nddnu@—b&ammrdbmmmtdohd emp25h250C) Mass EPecth-(@RdtfsprapaFe)spect rum
(el ectrospray, M%?BOIM"H 335.9. Exanple 375

4- ( 3- Chl or o- oxYy- phenyl am no) - 6, 7- di net hoxx~ui nol i ne-3-carbonitrile 25
A m xture of 0.249 g of 4-chl oro 6 7-di rrethoxy 3-qui nolinecarbonitrile,

0.158 g of 3chloro p-anisidine, @‘t er)lygl di ne hydrochloride, and 10 nml
of et hoxyet hanol was stirred unc}i]er ni 3 at reflux terrperature for 30
virgy g =t : " 3 ’ A Q

adjust pHto 7. The product was collected, washed 13 SEP 2004 WO 01168186
PCT/ US01/ 0¥ gt mixjure of 0.249 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.186 g of 3-

bromo-4-methylaniline, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol
was stirred under nitrogen, at reflux temperature for 30 minutes. The mixture was
cooled and added to 40 ml of water. To this mixture was added sodium carbonate and
concentrated hydrogen chloride to adjust pH to 7. The product was collected, washed

15  with water, and dried to give 0.286 g of 4~(3-bromo-4-methyl-phenylamino)-6,7-
dimethoxy-quinoline-3-carbonitrile as a solid, mp 292-294°C; mass spectrum (EI,
m/e): M 397.0446,

Example 249

20

A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.144 g of 4-
amino-2-chlorophenol, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol
was stirred under nitrogen, at reflux temperature for 30 minutes. The mixture was

25  cooled and added to 40 ml of water. To this mixture was added sodium carbonate and |
concentrated hydrogen chloride to adjust pH to 7. The product was collected, washed
with water, and dried to give 0.256 g of 4-(3-chloro-4-hydroxy-phenylamino)-6,7-
dimethoxy-quinoline-3-carbonitrile as a solid, mp 230-232°C; mass spectrum (EI,
m/e): M 355,0719.

30



with water, and dried to give 0.324 g of

4- ( 3-chl or o- 4- net hoxy- phenyl am no) - 6, 7di et hoxy- qui nol i ne- 3- car1b?)r§E§rmbp as
a solid, nmp 278-280C, mass spectrum (ElI, me): M 369.0860. Exa

6. 7- Di nethoxy 4-(4-trifluoromethyl - phenylanlno) - qui nol i ne- 3- carbonltrlle A
m xture of 0.249 g of 4-chloro-6, 7-dinmethoxy-3-quinolinecarbonitrile,

0. 322 g of #doussikgior onet hyl )aniline, 20 ng of pyri di nepdaysbopsbysor i de, and
10 mL of ethoxyethanol 10 was stirred under nitrogen, at reflux tenperature
for 30 mnutes. The m xture was cool ed and added to 40 ml of water. To this
m xture was added sodi um carbonate and goncentrated hydrogen chloride to
adjust pHto 7. The product was col | ec?8d, washed wit h water, and dried to
give 0.268 g of :
6, 7- di met hoxy-4-(4-trifl uoronet hyl phenyl am no) - qui nol i ne-3-carbonitrile as
a solid, nmp 116-118C, mass spectrum (El, 15 me): M 373.1031. Exanple 377
4- (3. 4- Di br onophenyl am no) - 6- nltroqﬂlngﬁ -3-carbonitrile 20 A m xture of
6.20g (26.6 mml) of 4- chloro 6-nit |n i ne- 3 -carbonitrile and 8.00 g
(31.9 nmmol ) of 3,64Z-Dinhathoey 1t o OlinsrBrcarbanittilaxed under N2
for S hr. Satd NaHCOs was added and volatlle ma erlal was renoved. The

resi due was scurried wth hexane, collected, washed with hexane and H20 and

dried. The i ndoltitreof ddd%e pid-chiere-6/7edimethaxsii3yquinelinegarbanitrili . 13980012 ng Et QAC
and the sofut {\n)&ﬂxgﬁ&&a@@ﬁ?ﬁhﬁé hb Gl B pridink Ry Rb@brias, lahé o Afdrethbemar) vent was

renoved to gi
4- (3, 4di br onoytettifrphinden pitogen f wH eoperaresion 39 Buntes, jhe midurg Waseen sol i d:
s o pOe/cg T %&ﬁh%%{daw{oamm m‘@ater MisthigthBnle wathddedls3dinRRarOiatt M 01/ 68186
6- Am no- 4- ( 3- ?@F@F’ﬂ&qmﬂﬂﬁ}ﬁ‘?{é‘ﬁ% adiushRILipR. nbeiprrdug wag coltseted ashed A i xt ur e
of 6.0 g (16. GitKmwRiker, %deﬂ%utfooEﬂre(@iMlflopmmmfemui,m@%tﬁymnm pui nol i neS
3-carbonitril e and 1% SnCl2. 2HZ0 in 240 i Et OH was
refluxed bhdephenye qmmﬂvne-wowgﬂw nadidomn A5 RH Comed SBf @Eh3 o pH 8.
The m xture vwag)Mssredifor 2 hr and then extracted with CHCL3. Darco was
added and the extracts were filtered through anhyd MySOa and evapor at ed.
The residue was filtered through silica gel with 10% MeOH in CHCl 3. Sol vent
evaporation and drying in vacuo (40ﬁanﬂlﬂemve 4.87 g of
| i

6-am no-4-(3-triflu 9 .I rb0|tr|Ie as a brown
solid: mass spectru <# f

6- Am no- 41§ 3 4-di brom)nhenyl am no) qU| nol i ne-3-carbonitrile 15 Prepared from

120 9 of snGof sfisg AR RS0 Ao s i AR @I S AHBATRA' Ty
1.25 g of 6-ami ofdME 30 -vetis lad derhphdsehor busropadogide (1?024| mie28mwal) deninigtlSi | e as a
brown soli d: Heqfe m& J&v%z(rﬁltc?fbtﬁ%%das}‘meﬁo?)w mMﬁJE'e Aé}tﬁtu% sol%&&x \gas

diluted with methylene chloride, cooled to 0°C, and treated with 80 ml of precooled

20 N/1 sodium hydroxide during 5 m. The organic layer was separated and washed at
0°C with with water. The solution was dried and concentrated to give an amber oil;
NMR (CDCls) & 3.00(s, Me:N).

Example 252
25 1.4-Dihydroguinoline-6,7-diethoxy-4-oxo-3-carbonitrile

To a stirred solution of n-butylllithium (17.6 m! of 2.5 M in hexane; 44 mmol) in 25 ml
of THF at -78°C was added a solution of acetonitrile (2.35 mi, 45 mmol) in 44 m} of
THF during 10 m. After stirring at -78°C for 15 m, the mixture was treated with a
30 solution of ethyl 2-(dimethylaminomethyleneamino)-4,5-diethoxybenzoate (5.83 g,



20 Exanple 38U N-t3-C ay no-4-(3,

4- di br onophenyl am no) qui nol i n-6-yl ] acryl am de SEP 00

6- Am no- 4- ( 3, 4- di br onophenyl am no) qui nol i ne-3-carbonitrile (0.750 i i/9
mmol) in 25 10 nL, of THF was treated with 0.217 g (2.1 S mmvl) of EtsN and
0..19S g (2.1 S mol) of acryloyl chloride at OC under NZ. After stirring
over ni ght afyo39fs18d he sol vent was evaporated and the regdldg,Mpgs sl urried
with water and coll ected. The residue was boiled twice wth Et OAc and then
dried in vacuo (SOC) to give 0.609 g of N

[ 3- cyano- 4- (3, 4- di br onophenyl am no) qui noli n-6-yl)acryl am de as a brown
solid: 30 nmass spectrum (el ect rospray,']r?'ﬂe): 470.9, 472.09. 13 SEP 2004 WO
01/ 68186 PCT/ USO1/07068 - 172 Exanple 381

N-[ 4-! 3- Bronophenyl am nol - 3- cyanoqui nol i n- 6- vl Jpr opi onanm de Prepared from
1.00 g of 6-am no-4-(3-bronophenyl am no) qui noline 3-carbonitrile, 5 0.359 g
o %'\]'eagldef)dl Somflol) 'in 36 WP BHr Glling'3b55 ahet I8 oG et was 2T ©
N-[4-(3-br ormpfaete;tiwahﬁﬂo:)l-(mocxymﬁwqmcwﬂ defd- aﬁdwabmmmwmﬂermaesme 722 g as

Ex;ﬁ;): ce)wsggl Ilgiva(s n@?e%ulﬁ _grgfet% ﬁ‘Bﬂ (:, A%s% tﬁé 81'Seapl?a¥é was ﬁ?t)ered Ivﬁ‘Hwas e5d with \::’n?tZr 0.

[ 4- ( 3- Br onopheny Hiedito giv8 4.0y gobofitwhidé solid,NMR (BMEOai Al £ 6820 of 0.637 g
(7.40 mmol )s of E-but-2-enoic acid in 25 nL of THF under NZ was chilled in

i ce. Isobutyl chloroformate ( 1.0L g, 7.40 mmol) and Nmet hyl nor phol i ne
(0.747 g, 7.40 mmol) were added and ExiampkadlS&tl on was stirred cold 15 for 10

mn. Aslurry of 1.00 g (24 B A
6- am no- 4- ( 3- bronophenyl a P ?no"&ﬁ%ﬂta'%m{"rrﬂ—ee g yinolnecarbonitrle in 15 nL of THF was

added and the mixture was stirred at 25C overni ght. The mi xture was

evapor at ed andn fempisl g %8Bl S irbfleds be YOS dr&,ginblﬁ%tseﬂ igfgkyde i ed. - The

resi due was boiled twice with i1 vacuo to give 0.965
g of (E) bik- zoxeﬁm?oaalﬂwphpt@pmrm@mdamw;le title gomnepwl as a pink

qui nol i n- 6-yl ]said, &8 18617s°gel | ow sol i d mass spectrum (el ectrospray, me):
M+H 406. 9, 408. 9. anpl e 383

N-' [ 4- ( 3- Bronmophenyl am no) - 3- cyanoqui nol i n-6-yl ] - 2- net hyl acryl am de 25

Prepared from 0.500 g of Example 254
0.194 g of EtsN and

6- am no-4-(3-br og&&?ggyl agﬁ' no)g i nol 3-car bonitrile
0.202 g of netha 0: 1o phenylaming]-§ fedicthagu-3rquinelinecatbonitdle 380, Ther e

was obt aLmEsd 0. 317I g of | i
N-[4-(3-
yel[ I 0\(/v solriotrzlm 3 i n%%urﬂ( g‘ﬂ#’ &5ayr,ea k) of M5 qﬁ acr e_as :

qumolmecarbomtn]e with 3-chloro-4-(phenylthio)aniline gave the tltle compound as a
tan solid, mp 88-94°C.

20 Example 255

In the manner of Example 105 reaction of 4-chloro-6,7-dimethoxy-3-quinoline-
carbonitrile with 3-chloro-4-(phenylthio)aniline gave the title compound as a tan solid,
25 mp 124-130°C.
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4-{3- Fl uor ophenvl am nol - 6- ni troqui nol i ne- 3-carbonitrile Preparedq gf §grmeis 00
g of 4-chloro-6-nitroquinoline-3-carbonitrile and 2.86 g of 35
fluoroaniline In the same nmanner as Exanple 377. The crude product was

di ssolved in a large volune of EtQAc, treated with Darco and filtered
through Cel {yh,6spR! VENt removal and drying in vacuo {5Qe Qa)Ses- /7 9 of
4-{3-fl uorophenyl am no) - 6ni troqui nol i ne-3-carbonitrile as a ye‘f OW- Or ange
solid: mass spectrum (el ectrospray, nie): MrH 309.2. 10 Exanple 385

6- Am no- 4- ( 3-f f uor ophenyl am no) qui nol i ne-3-carbonitrile Prepared from5. 04
g of 4-(3-fluorophenylam no)-6-nit roquil%l'i ne-6-carbonitrile and 15 18.5 g
of SnCl2.2H20 in the sane manner as Exanple 378. Filtration through silica
was unnecessary. There was obtained 4.30 g of

6- am no- 4- ( 3-f | uor ophenyl am no) qui nol i ne-3-carbonitrile as yell ow brown
crystals: mass spectrum {el ectrospray, n1e£5: MrH 279. 1. 20 Exanpl e 386
4-{3- Di metyl am nophenyami no)-6-nitr PR3 fe- 3- carbonitril e Prepared from
5.00 g of 4-chl or 0443-Chiok4fliisioptiemdandnd)a digthdxy+3i ifecaBoritrilef

3-di net hyl am noani | i ne di hydrochloride and 5.17 g of triethylamne in the
sanme manner as 25 Exanple 377. The crude product was taken up in EtQAc,
treated wi th Darahg tiahdeer e tEwamplgh 1D5| | felctiorV ajforatdato-dvedighdxgd-i n vacuo
(50C). The yield of T e .

4 (3. di et Kyl éﬁ@ﬂ%‘ﬁ%aé%°§‘f‘%‘ﬁivﬂt8)3:%‘!°ﬁ?'ﬁiﬂB&'ﬁ?‘HlB‘F iBpe. the s smpepd $eo ol 5 60 g
as brick red orhitesdidsmp i®db8988@ect rum (el ectrospray, nmfe): MH 334.2. 30

13 SEP 2004 WO 01/ 68186

Example 257
4-(3-acetylphenylamino)-6,7-diethoxy-3-quinolinecarbonitrile
10
In the manner of Example 105 reaction of 4-chloro-6,7-diethoxy-3-
quinolinecarbonitrile with 3-aminoacetophenone gave the title compound as an off-
white solid, mp 191-194°C.
15 Example 258

4-(N-Methylphenylaminoe)-6,7-diethoxy-3-quinolinecarbonitrile

In the manner of Example 105 reaction of 4-chloro-6,7-diethoxy-3-
quinolinecarbonitrile with N-methylaniline gave the title compound as a tan solid, mp
20 153-155°C.

Example 259

4-(Phenylamino)-6.7-diethoxy-3-quinolinecarbonitrile

25 In the manner of Example 105 reaction of 4-chloro-6,7-diethoxy-3-
quinolinecarbonitrile with aniline gave the title compound as a tan solid, mp 168-
170°C.
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4- (4- Di met hvl ami nophenyl am no) - 6- ni t roqui nol i ne-3-carbonitrile Pi&p8ERR00
fromb5.00 g of 4-chloro-6-nitroquinoline-3-carbonitrile, 5.38 g of

4-di met hyl 5 am noani | i ne di hydrochloride and 5.17 g of triethylamne in the
same manner as Exanple 386. The yield of

4-(4-dimeth henyl am no) - 6- ni t r oqui nol i ne- 3car bon 5.58 as
brick red C&/«Z?‘i‘g{ﬁ?@ nmass spectrum (el ectrospray, nfe): kﬁﬁhé@ﬁy@é Exanpl e
388 10 6- Am no- 4-( 3-di met hyl am nophenyl am no) qui nol i ne-3-carbonitrile

m xture of 5.00 g (15.0 nml) of

4- (3-di met hyl am nophenyl ani no) - 6- ni t r od&finol i ne-3-carbonitrile, 1.20 g
(37.5 mol ) of anhyd hydrazine and 0.5 g of 10% Pd/C in 250 nL of EtCOH was
refluxed under N2 for 1.3 hr. The reaction was filtered 15 through Celite,
the Celite was washed with EtOH and the filtrate and washes were conbi ned.
Sol vent evaporation and drying in vacuo (50C) gave

6- am no- 4- ( 3di net hyl am nophenyl am nﬁ?‘ﬁ'&ﬂ 880 ne-3-carbonitrile as a red
brown solid: nass spes@rfustdphinglaininoBaT-AiéthokY-Bhuind@eafbonitfle Exanpl e 389

6- Am no- 4- (4- di met hyl am nophenyl am no) qui nol i ne-3-carbonitrile Prepared
from 4-(4-di met hyl am nophenyl am no) - 6- ni troqui nol i ne-3-carbonitrile (5.00
g), 1.20 g ofInanthgd mgmiexazbheEamnbld) 308 geaofion1 086 Pd/chlotos,7-Bietheaa® manner as

25 Exanpl e5 38 i st MeOH (di scar ded

oroduct  was e‘ﬁ" Igoﬁgeul%f”ﬁ%ﬁﬁh gorpg@{n&ga% tlh?/gﬁet CORRPO LT %@Péa’dsé'ﬁar ately,
evapor at ed anti7t¥88°G.esi due was dried in vacuo (50C). The yield of

6- am no- 4- (4- di met hyl am nophenyl am no) qui nol i ne-3-carbonitrlile was 4.00 g
as a yellow solid: mass spectrum (el ectrospray, me): M-H 303.9. 30 13
SEP 2004 WO 011 68186 PCT/ USOl/ 07068Exan!p76261Exarrpl e 390 But-2-3moic Acid

[ 4- (3- Fl uor opheny| %51%‘1 from 0. 756 g
of but-2-ynoic aci g y O g 5 of

N- net hyl ‘Pphol i ne and 1.00 g of 6-am no-4-(3-fl uorophenyl am no) qui nol i ne- 3
carbonitrile i {nhe HARE BN Banife EXGPk&cRA2- ofTh@-c)ﬂng@lv &Em%kyts? ynoi ¢
acid [4-(3fluorophenyl ami no) - 3- cyanoqui ni ol i n- 6&1 07 g as a
yel | ow sol i d: q"\‘l‘ﬁ’@%ecéf @EW%Y‘F\“( é‘lﬂé@Pﬁdﬁ?ﬂwﬂmﬁﬂ@’F shte gomppandEsatipine 391

N-[ 3- cyano- 4- s(oBd ,Ghp Risywk% nophenyl am no) qui nol i n-6-yl ]Jacryl am de Prepared
from1.00 g of

6- am no- 4- ( 3- di met hyl am nophenyl am no) qui nol i ne-3carbonitrile, 0.400 g of
triethylapg ne ,and 0.360 g of acrylmympldderide in the same

4-(3-Chlorophenylamino)-6,7-diethoxy-3-quinolinecarbonitrile

In the manner of Example 105 reaction of 4-chloro-6,7-diethoxy-3-

quinolinecarbonitrile with 4-fluoroaniline gave the title compound as a tan solid, mp
20 188-190°C.

Example 263

4-(3-Fluorophenylamino)-6.7 -diethoxy-3-quinolinecarbonitrile

25 In the manner of .Example 105 reaction of 4-chloro-6,7-diethoxy-3-
quinolinecarbonitrile with 3-fluoroaniline gave the title compound as a tan solid, mp
192-195°C.



15 manner as Exanple 88. The yield of

N-[ 3- cyano- 4- ( 3- di net hyl am nophenyl am no) qui nol i n-6-yl ] acryl anm de 3wgeP QRS0
g as an orange solid: mass spectrum (el ectrospray, nie): 358.1. Exanple 392
20 N [ 3-Cyano- 4- (4-di net hyl am nopheyl am no) gui nol i n- 6yl ] acryl am de Prepared
from1.00 g of

6- am no- 4- (4vélikeishy! am nophenyl am no) qui nol i ne- 3car bonpéFidegerobs 400 g of
triethylamne and 0.360 g of acryloyl chloride in the sane manner as

Exanpl e 380. The yield of N [3-cyano-4-(4-dinethylam nophenyl am no) 25

qui nol i n-6-yl)acryl am de was 0.990 g of _hbrown-orange solid: nass' spectrum
(el ectrospray, me): 358.2) 1 3 SEP 2004 WD 01/68186 PCT/fTS01/ 07068 -176
Exanpl e 393 But-2-ynoic Acid [3-cyano-4-(

3-di net hyl am nophenyl am no) qui nol i n-6-yl ] am de Prepared from 0. 694 g of
but-2-ynoic acid, 1.13 g of isobutyl chloraformate, 0.833 g 5 of

N- et hyl mor pholin:e and 1.00 g of 6- m nﬁ- 64(3 di met hyl am-nophenyl am no)

gui nol i ne-3-carbonitrile i n t he sane #6435 Exanpl e 382 The yield of
but - 2-ynoi ¢ aci d [ 3- c46r4 gaylanm YR gcarbomitgienol i n- 6- yl ] am de
was 0.967 g as an orange sol id: mass spectrum (el ectrospray, me): MH
370.2. 10 Exanple 394 But-2-ynoic Acid [3-Cyano

4- (4-di met hyl afi stispsh emixiungri of 0f-chlorad) F-dim@hedylaqurireéneRarberitrited (X Bom 15694 g of

N et ol or phop ol i gedliiens g Mg‘ﬁg’l““&?ﬁ%ﬂ?ﬁ Gz S nflofl snd 45, ) ne.- 5
15 carbonitril &l Pﬁﬁthmt@aﬂlewmnﬂl@pd 3E>aar¢poled,@ﬂzstlrrqd1mt mems@pdmt 2-ynoi ¢

acid [ 3cyano- dpitasihidet K qeaunﬂg%ﬂalw m%}éau'wa%eanwﬁnydvdt&mm@d{s@@ 1.13 g
as a brick red_solid: mass spectrum (el ectrospra njle MH 370.72.
Exanpl e 395 o oRecrystallization from ethanol gave a brown solid, mp 222-228"C.

4=( 3- Br onophenyl at ni nol - 6- di net hyl am noqui nol i ne-3-carbonitrile

Hydrochl oride Prepared from 0.400 g of

4- chl or o- 618 net hyl ani noqui nol i ne- 3-EAM6385; i | e and 3bronmaniline in the
same manner as Exanpi@-AkédmidbbEenglitiele)-QT-Gehéthbxyi@ guiiclink@thohilee W t h Et OAc
and dried in vacuo (500 . The yield of 4-(3 bronophenylam no) 25

6- di met hyl am noqui nol i ne-3-carbonitrile hydrochloride was 0.621 g as a

brown powder: T®&ss aspegikmedm (seluded r 09Pr ay-(3AmEbphéythmin) 6, Blitheoxy-3-13 SEP
2004 quinolinecarbonitrile (0.96 g, 3.0 mmol) in 9.0 ml of acetic acid at 25°C was added
15 0.85 ml (9.0 mmol) of acetic anhydride. After 2 h the solution was evaporated to

dryness, and the residue was stirred with methanol. This solution was evaporated, and
the residue was recrystallized from ethanol to give 0.50 g of amber solid, mp 147-
150°C.

20 Example 266

Isobutyl chloroformate (0.26 ml, 2.0 mmol) and N-methylmorpholine (0.22 ml, 2.0
mmol) were added to an ice-cold solution of 2-butynoic acid (0.21 g, 2.5 mmol) in 8.5

25 ml-of THF. After 10 m a suspension of 4-(3-aminophenylamino)-6,7-dimethoxy-3-
quinolinecarbonitrile (0.32 g, 1.0 mmol) in 6.5 ml of THF was added, and the resulting
mixture was stirred at 25°C for 16 h and diluted with water. The resulting solid was
filtered off, washed with water, dried, and recrystallized from methanol to give 0.12 g
of off-white solid, mp 193-196°C.
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W) 01168186 PCT/ US01/07068 - 177 Exanple 396 6-Di net hxl am no- 4-

3- net hoxwhenyl am nol aui nol i ne-3-carbonitril e Hydrochl ori de Prepared from
0.400 g of 4-chl oro-6-dinethyl am noqui nol i ne-3-carbonitrile fg ?ﬁp 549
of 3-nmethoxyaniline in the same manner as Exanple 395. The yrel

6- di met hyi am no- 4- ( 3- met hoxyphenyl anuno) qui nol i ne-3-carbonitrile was 0.532
g of brown peWedigs Mass spectrum (el ectrospray, me): Migwkdt®Rs Exanpl e
397 10 2-Brono-N-[4-(, 3-bronophenyl am no) - 3- cyanoqui nol i n-6-yl ] acet am de
Prepared from1.50 g of

6- am no- 4- ( 3- br onophenyl am no) qui nol i §-3-carbonitrile, 0.538 g of
triethylamne and 1.08 g of bronnacef&l brom de in the sanme manner as
Exanpl e 380. The yield of

2- brono- N-[ 4- ( 3- br onophenyl am no) - 3- cyanoqui nolin-6 15 yl ] acet am de was
1.5S g as a yell owbrown solid: nmass spectrum (el ectrospray, nme): M-I
458.9, 460.9. Exanple 398

6- 1 odo- 4- ( 3- nethoxxphenylanlno)qU|A%Fwngzg7carbonltrlle 20 Prepared from
1.00 g of 4.chl odd3 by n & Tatimethex dnotineQaridrilg

3net hoxyaniline in the same manner as Exanpl e 377. The crude product was
filtered through silica gel wwth 20% Et Cf Ac in CHZC12, evaporated and dried
in vacuo (500 .stiftbd mikwted obf4-chloro-6,7- dimethoxy—3-quinolinecarbonitrile (746 g, 30

yel Low o7yt Arad pSBREkARARNPLITE o0 A, SARIPTL AT o BB gm0 9,75
2004 WO 01| 681lgH ethoxyeghan Norasus@w@fwe’shﬂmbgra@d gupd with aqueous sodium

4- Di et hyl ameHbetBHzIte 2- @01 kg Dolid was filtered waﬁ'led with water and _ dried
(4-(3-chl oro-4-fluoro-phenyl ani nol - 3-cyano- 7 oXY- 8urno in-6-yl)-anmide 5 5

Met hoxy- 2- netiegiystallizatiop amanethanel gene a brown solid, mp 250-25

10 Example 268

4-[3-(Chloromethyl)phenylamino]-6.7-dimethoxy-3-quinolinecarbonitrile

To 14 ml of DMF was added phosphorous trichloride (0.70 mi, 8.0 mmol) with

stirring at 25-30°C. After 60 m, the mixture was cooled to 0°C, and a suspension of 4-
15 [3-(hydroxymethyl)phenylamino]-6,7-dimethoxy-3-quinolinecarbonitrile (1.34 g, 4.0
mmol) in 6 ml of DMF was added. The mixture was warmed to 25°C, stirred 15 m,
recooled in ice bath, and partitioned with methylene chloride-aqueous sodium
bicarbonate. The organic layer was washed with water, dried, and concentrated to
give 1.15 g of an amber solid; NMR (CDCl;) 5 4.79(s, CHaCl).
20 '

Example 269

To a stirred solution of 4-[3-(chloromethyl)phenylamino]-6,7-dimethoxy-3-quinoline-
25  carbonitrile (0.97 -g, 2.7 mmol) in5.4 m! of DMF was added potassium thioacetate
(0.93 g, 8.1 mmol) at 25°C. After 30 m the mixture was partitioned with methylene
chloride and water. The organic layer was washed with water, dried, and
concentrated. The residue was recrystallized from ethyl acetate to give 0.43 g of
yellow solid, mp 172-177°C.
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A solution of 182.1 g (1.0 nol) of 5 methoxy-2-nmethyl-4-nitroaniline in 400
mlL acetic acid was heated to reflux. To the hot solution was $@dgep 30 ni
of acetic anhydride. The mixture was refluxed for 1/x hr and then poured
onto ice. The solid was collected and washed twice with water and once with
conc. NH40H (this step converts any di 10 acetate to nono-acetate). The
solid is thaooasdis@dried. The solid is dissolved in 140Gdtyseioégi | 1 Ng
chloroform treated with MgSO4 and Norite, and filtered while hot. The
filtrate was boiled and 500 ml of hexanes were added. The m xture was
cooled in an ice bath. Solid was coIIectgd giving 145.9 g (65% of the
product as an orange solid. 15 5-Et hoxy1 nmet hyl -4-nitroacetanilide A

m xture of 186 g (830 nmol) of 5-nethoxy-2-methyl-4-nitroacetanilide and
105.5 g (2.49 nol) of LiCl in11 I Sm of DM was mechanically stirred at

~reffux for 12 hr wthout using a condenser. The dark orange sol uti on was

allow to cool to roomtenperature anl%"ﬁﬁe 7ﬁllowed to stand overnight. To
the stirring solution was added 20 1 iy g (830 rrm)l) of powdered K2C03
and 265.4 nl (3. 32 4 hyIDphienyilantikiodhs ' iinolinegarbenitrilel y heated with
stirring. At ab.~ut 70'/ C a rapid gas evoI ut| on ensues (probably ethyl
chloride). After nost gas has evolved, heating is continued to refl ux

t enperature. Tﬁéﬂmdxlt“m“ee 9fs4- E%@FQWI@@"‘P@VD@GMNWQW@nﬂWeﬁﬂmemeo ice
water. The sol &ﬂbdnﬁnl@gl iﬁéﬁ%qgmﬂ@swgnﬁ&"c%ﬁ&htr édr@rﬁndﬂumg Ohﬁé 63add air

dried. The solid diSsolved Tn rm treated with

MyS04, and fi | taebenohiand 2 maf Dhﬁeasrheatﬂ ﬁti*é G @r %é?ua@bthawnenntrﬂ@%@ with 1.5

L hexanes. Theg ‘ghess U réskiue Qs s‘ﬁumédm théh gl&eﬁﬁbﬁ&(ﬁ@daﬂ' vnh@grgmé g of a
yel l ow solid (5 Acet yl am no- 4- et her -

nitro-benzoic ﬁ‘g
sol ution of 2 IaiyeBW‘gW(ﬂSheﬂ ithoreateny fArisd 2 pRySesFAted a'ﬁféF'?%d“QSV*‘ﬁs“gP“ Yj’ne5| um
sulfate in 500Cbhfdmam‘gr &1 silivd gel R InRthylefe Gbride-ethii@Betdd-theBardoPtopivid! es) of
5- et hoxy- 2- thyI 1§ g’ézog4 WD 01/ 68186 PCT/ U%ﬁ] /Ng%f?%gf 179
4- nltroaceﬁ nilide V\é&° T masspum (glgetrospray, mig) L ux was
continued. After about 45 m nutes (the di sappearance of the pernmanganate
color) an additional 37.62 g of rragxlrem um | fate and then 108.6S g of
pot assi um perrranganate wer e added ut 45 m nut es of additi onal
reflux ( the di sapp€aima crtleparmirmin g an g bthel esteract | on was
filtered hot. The manganese di oxi de cake wa reserved Acidification of the

filtrate with concentrated hydrochloric acid gave product. The reserved
manganese i oxAd@ctivalsmil&m'rd &fd5.Qigt (29.2 oGid)ndf 2;-anddo-Ivanethpxy-tenzbid dcidt i 264,

Aci di fication .o S were
conbi ned and d'ﬂ{‘ hl?o gi vea\%’g l%%gc?a g)g 1@ B%{; ﬁ%dggilmr%gﬁ gﬂ%% Starting
mat eri al coul drefpeveQtoegtter que@umbomcpwemhaﬁ:f@amg@ngﬁnoa(mﬂge@mthwmlh
acetone. 3-Eth [ [ d 400 m
conc. T4, ToURAr [ EVCRR 8 b RO Je Y ropuie bolf, LEWL SRS

2-acetyl ani no- spedtruRielpctaspray, meie)pbEA36-9aci d.  The 15 mixture was heated to
110-112 C yhth stirring. Initially there was a vigorous gas evol ution.

After | hr., the m xture was poured unto ice. The m xture was nmade basic
with cone. ammonium hydroxide (an exB¥aH$2R reaction ensued). The m xture

was allowed to cool to rpupig ﬁpﬁﬁ&h%%mgm@]ﬁ&hm@mﬁ@& col | ected by
filtration. The solid was washed several tine wth 500 m portions of water
and then dried in vacuum 20 and then extracted several times with warm

et mél az:et at e. Td B®0 aXt o aeiFSwasali®d 26 |6inkr (6614 aindl P Bl sylBtfon/dafNpV/RAindi Vi ng
57.8 g (71

5 (5. &, Shed Qo Shregsplytion wrrcadden & sqleiog o6 3,55 P (T BBAY o

CH;CN in 65 mL of THF during 10 min which time the solution became white

suspension, and then continued to stir for 15 min at -78° C. To the suspension was

added a solution of 5.8 g (24.5 mmol) of 2-(Dimethylamino-methyleneamino)-3-
methoxy-benzoic acid methyl ester in 45 mL of THF during 30 min, and then
30  continued to stir 30 min at -78° C during which time the mixture gradually became



A mxture of 58.96 g {0.324 noles) of 3-ethoxy -4-nitroaniline and 77.22 g
(0.456 25 noles) of ethyl (ethoxynethylene) cyano acetate in 21;9 mm@
tol uene was refluxed for about 16 hours) (overnight). The r eack § oYkPu 404
cooled in an ice bath, and the product was filtered. It was washed with
three portions of ether, then dried to give 94.33 g (95.8% of the desired

product. Thivg ofiédssbe recrystallized in about 80%yield P%?ngﬂ W;ZJGE
cellosolve. 30 13 SEP 2004 WO 011 68186 - 180 PCT/ USCL/ 0?06 Et hox-y

4- hydr oxy-6-nitro-qui noline-3-carbonitrile The yellow starting nateri al

2- (2-cyano- 2- et hoxycar bonyl - vi nyl am no) - 4- et hoxy- 5ni tro-benzoic acid (37.5
g, 0.123 nol), which had been recryst~ 3Birzed from 2met hoxyet hanol, was
added as a solid to 2.5L of refluxing (Z56 C) Dowthermin a SL 5

t hree- necked fl ask equi pped with a nechanical stirrer and a thernoneter
under nitrogen The reaction m xture was stirred vigorously at this

t enperat ure f 25 .hrs, and t 00l to roo erature. The
thick reacti oy ]l;klﬁﬁ?lgﬁ?ﬁa@asaq“ﬂé}%%wﬁ %ﬁv%ctj gfqloétchi‘ile repyltng @HW‘E\% washed

W th ether towasi stirdd 24id 2garmid it @oGy Cleingeestufar GdbdC imost of the solvent was

W ey ol o TRl bl Wt R sat e Bt SRS oo bher and

t hen treat ed hyifitmtioe seheashddheitl wated, télﬁmgdrymg irow::tmﬂﬁsaﬁ‘ot-c&ﬂe &/pﬁfﬂhel I ected
e L PRI, 1,

could be rec enerate nore

was evapor at e(deftmswejrm\l@ MeHaZﬁbland then passed 15 through a thin pad of
silica gel to renove colored inpurities to regenerate the Dowt herm for nore
cyclization reactions. 4-Chloro-7-ethox3r-6-vitro-quinoiine-3-carbonitrile
In a 1L round-bottoned flask, the Esample2ddpound 7-et hoxy-4-hydroxy-6-nitro

20 qui nol i ne- 3- car boni t ri l4ecHR0 snetody %br)?hm%bgﬁmeuxed with 120 m of
phosphorus oxychl ori de under nitrogen for LC {ethyl acetate:
hexane=1: !L() showed no starting material left. The volatile reagents were

renoved by rof ab¥ur¥ENOE @tg RfoIREeE, zt-uihtd?&% rx?eﬁ%%-ﬁ%ﬂb—@%hi‘n&n@&%“ﬁqe W th
tol uene at 50 é:éBThe fla 5 containing the solid residue was cooled in an

i ce bath, and™6d8 B obphasphorrps exeehlofieandge digas of BYEwasreBuxed farb? ve t he

residue) The Ho&ﬁ@ﬁeinﬂﬁuﬁ%a@ef?bﬂaﬁhwﬁyﬂ@dé?tﬂ'd(ﬂtﬁecﬁ@xltﬂlﬁekﬂﬁsWsdﬁd%g into a
vigorously sti ce-cold saturat ed pot assi

| uti on
car bonat e solf {l E?ﬂ a(’gg‘”‘% with cél&)zdﬁ‘étﬁao‘g‘t"i‘ FarRpatesplution and gxtrapied sexephni ¢ | ayer
was separ i edimesadith @thybavetatdr Tl%brgﬁxoghyéﬁwlﬁd&a ofer@bdium sulfate and filtered

4- chl 7- h I f %
3 OC 2%OSEP€E}€' ﬁgh a pa\é o}' rllo ca%ulI ﬂgmclwgleof thecs% vgxgréL\Eer?: 4 go 4-2[:hlon()jl 8yn|1e?h09cy9 86. 9%
3-quinolinecarbonitrile as an off white solid in 91 % vyield, mass spectrum
(electrospray, m/e): M+H 219.1.

20 Example 274
4-[(3-Bromophenyl)amino]-8-methoxy -3-quinolinecarbonitrile

A solution of 328.0 mg (1.5 mmol) of 4-chloro-8-methoxy -3-quinolinecarbonitrile,
309.7 mg (1.8 mmol) of 3-bromoaniline and 173.3 mg (1.5 mmol) of pyridine
25  hydrochloride in 15 ml of 2-ethoxyethanol was refluxed under nitrogen for 0.5 hours.
The solvent was removed and the residue was diluted with water followed by
neutralization to pH 7-8 with diluted sodium carbonate solution . The precipitate was
collected and washed with ether and dried in vacuo to give 476.1 mg (89.6%) of the

product as a yellow solid, m.p, 210-212° C; mass spectrum (electrospray, m/e): M+H
30 353.8,355.8.
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4- (3-Chl oro-4-fl uoro-phenyl am no) - 7- et hoxy- 6-ni t ro- qui nol i ne- 3 cgarsgp oy i 1 e
4- Chl or o- 7- et hoxy- 6-vi tro-qui noli ne-3-carbonitrile (26.8 g 96 nmol ) and
3-chloro 4-fluoroaniline 14.05 g 96.5 nmmol) in 900 m of iso-propanaol were
refluxed under N2 for 3.5 hrs. TLC (ethyl acetate: hexane=1:1) showed no
starting natesamkiskeft. After 5 standing at room tenper gépi®Ne Ni ght, the
hydrochl ori de salt was filtered off and washed with isopropanol and ether
gi vi ng

4- (3-chl oro-4-fl uoro- phenyl am no) - 7et hgﬁy- 6-nitro-quinoline-3-carbonitrile
3 8.6 g (95% as a yellow hydrochl ori de"“sal t

6- Am no- 4- ( 3-chl or o- 4-fl uor o- phenyl am no) - 7- et hoxy qui nol i ne-3-carbonitrile
10

4- (3-Chl oro-4-fl uor o- phenyl am no) - 7- et hoxy- 6-vi tro-qui nol i ne-3-carbonitrile
hydrochloride (3 8.6 g 91.2 mmol) V\@S i, X wth 3 5.7 g (63 8 mol) of
iron powder. A solution of 43.9 g %“pr!r?m of amoni um chloride in 280 ml
of water was addedi-(4ef prefivk ' 3-metbdxgiqpinolingiecarbpnitriler e was ref | ux
wi th nechanical stirring under nitrogen for 4 hr at which tinme TLC

i ndi cated conpl ete reduction. The reaction 15 mxture was filtered hot and
sol i ds wer e wHsih@ah apklpgous @M cediregb thabddseribgd imBixaploR74. Afréastiont thigtuczoofbi ned
filtrate was @kap gl due partd fi . : of warm
et hyl ace\tAgt e ahdﬂég%ggmlog?’ ?sg? }3!?%%%3&%%% S&L%éﬂga%gﬁgﬁéé%{ﬂﬂ%i@h. The

or gani ¢ | ayermigah ofipyridie bydsechleridmand 240 sgl (1.3 meoltof @dluend-4rihtano-higkiniet e,
filtered and gvapar &t & ' ' o # ' from

CHGi 5- hexanes 8 S belihif e St 100" ol Pl ARG Gl B3

6- ani no- 4- ( 3- BRI Yy of wha@rcgvﬁwwwbmeﬁeg ary off higg yolidumap 12RE Sleadboni tril e
as a |light gree sseeirid (elektrBippiyDmie) 31 3708, 82461 d '

[ 4- (3-chl ﬁ o-f | uor o- phenyl am no) - 3- cyano- qui nol i n-6-yl) am de 25 To 14. 98¢
(63.17mo § of trinethylsilyl 4-bronp-Z-butenoate (prep.: Synthesis 74S
1983) in 36nl of nethylene chlori degxdifse z¢ded 8. 82g (69. 5mol ) of oxalyl
chloride, followed,p drop of iiad. . After the solution was stirred
for 2hr, the sol vEMt—Was~evaporRret 2 idiRe=y REAUICIRSEEEBPERC y distill ed
wi th carobon tetrachloride to yield the acid chloride. 13 SEP 2004 WO

011 68186 - 182 . PCT/ USOL/ 07068 e . .

6- Ami no- 4- ( 3%%1'%?‘(?—“ O8qus Brogedswedn thetdreeribyd in Expmels 974y Aieastionaareef: honitrile |
( 19. 69, 53. 9328rtohg (MEsmc]) e d4-ehlba-8lhethkyvi-q(iaSiinSchrbaiadlg, 105.3 mg (1.5

N, N- di i sopr op, | am.ne i.n 366, M .qf .anhydrous THE under nitrogen in an
ice bath. A s%%"g{)%ﬁ%%%et «gmﬁ@%dec%f‘%%‘gé“ ?‘e‘ém g@t’b’gr(’lxﬁ‘qi%"g’y' of THF
was added ovednilingind Sl of 2-ethvdydttinecl veis heateitat 300 OE fdrdl ¥ hraAfidrabe watkk O C. The
reacti on ves r [ r_overni o NE
reaction sol 3‘1&1 Sﬁ%@‘é‘ ?@é?@réqg\ésﬁf g\gaescf rﬂgaﬁr{gg? %éﬁeﬁé‘gis?}@e%\ﬁagg% 5rot‘la:t i oned

- bet ween satur@@sé@esmmhcbbwmbughﬂ\@}ém%t hyl acetate. The organic |ayer
was separaged, washed, dried with magnesi um sul fate and passed through a
thin layer of silica gel to 10 give 32 g of the crude product as an orange
solid. The crude product was refl| uxExpmple 277400 nil of met hanol for half an

hour. After cool i ng(iBinfeRRnn®HREHARtHS 8-l Ghihdind8SabGlitifCt ed and washed
wi th nmet hanol followed by hexane to give 21.3 g of beige solid with a yield

of 76.5% It is a mxture of the bronp and chl oro conpounds. More product

coul d be i sol BiifthnlahA83ubBroBRILRIS tHal Gid@ibed hTxdmbls R, RykARGIARME 5£2- €noi ¢
acid [4-(§-chI§ro-4-fIuorﬁ-ghen | am no Lo .
)-3-cy ano2¥et 4o ngl(}'lngtp‘p Of . Wﬁig)r_oagnmgfboxy -3-quinolinecarbonitrile, 273.3 mg (3.0

mmol) of pyridine and 261.4 mg (1.25 mmol) of 3-dimethylaminoaniline hydrochloride

in 10 mL of 2-ethoxyethanol was heated at 100°C for 1.5 hr. The work up gave 294.8

mg (73.4%) of the product as a deep greenish yellow solid, m.p. 222-225° C, mass

spectrum (electrospray, m/e): M+H 319.0.
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The brono/chl oro conpounds (19.88 g, 39.53 nmmol) were dissolved in 800 ml
of THF at 0 C and 2 equival ent of 2M di net hyl am ne (39.54 m, 79, 07 mml)
in THE 20 was added in one portion. The reaction solution was did SEB20B4

room tenperature overnight. Another equival ent of dinethylam ne was added.
After stirring overnight at roomtenperature, only 10% of chl oro conpound
was unreact @@ 018818 r eacti on solution was rotary evapor ag@afsgifodghe resi due
was partitioned between ethyl acetate and saturated potassi um bicarbonate.
The organic |ayer was dried, 25 filtered and evaporated to give 17 g of
orange gl ass. The crude product was talgsﬁ up in acetone and purified by
col um chr omat ogr aphy using acetone as € eluant. The main fractions were
pool ed and evaporated to give 9.8 g of a yellow glass. It was then

di ssolved in 350 nml of hot ethyl acetate and evaporated to a concentrated
solution. A few drops of nethanol was added to assist recrystallization.
After standing at room 30 tenper at ure ﬁéﬁg the beige crystals were
filtered to yield 70990f pure4 2004 WO 011 68186 -183

PCT/ USO01/ 07068 di ™ rion Ly ‘

[ 4- (3-chl oro-4-fluoro- phenyl am no) - 3- cyano 7et hoxy-qui nolin-6-yl]-am de (np
196-198 C) with a yield of 38.7% A lot of product remained in the nother
liquors in theUsneepgnaiggounproreders de thptrdescibet in Exeyie 214 Arasetioomixtarecfcoul d be
i solated. The gees] ad e b | £aROMmERN 5 alnchSERoRRRE 1511 i (LA NS 1.

Use of a conpound ot the forml a; )] ~ NR4
1 wher ei n: mmol) of pyridine hydrochloride and 286 mg (1.3 mmol) of 4-bromo-3-hydroxy-

aniline in 10 mL of 2-ethoxyethanol was heated at 100 ° C for 1.5 hr. The work up
gave 374.1 mg (88.6 %) of the product as a pink solid, m.p. l46° C (dec.), mass
spectrum (electrospray, m/e): M+H 369.9,

10

Example 279

Using an analogous procedure to that described in Example 274. A reaction mixture of
15 200.0 mg (0.92 mmol) of 4-chloro-8-methoxy-3-quinolinecarbonitrile, 105.7 mg (0.92
mmol) of pyridine hydrochloride and 140.6 mg (1.0 mmol) of 5-amino-2-methoxy-
phenol in 10 mL of 2-ethoxyethanol was heated at 100° C for 2 hr. The work up gave
261.6 mg (89.0 %) of the product as a deep yellow solid, m.p. 138-140°C (dec.), mass
spectrum (electrospray, m/e): M+H 321.9,
20

Example 280

Using an analogous procedure to that described in Example 274. A reaction mixture of
25  200.0 mg (0.92 mmol) of 4-chloro-8-methoxy-3-quinolinecarbonitrile, 105.7 mg (0.92
mmol) of pyridine hydrochloride and 148.6 mg (1.0 mmol) of 2,4,6-triflucro-aniline in
10 mL of 2-ethoxyethanol was heated at 100° C for 2 hr. The work up gave 112.6 mg
(374 %) of the product as a yellow solid, m.p. 297° C (dec.), mass spectrum
(electrospray, m/e): M+H 330.0.
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X is cycloalkyl of 3 to 7 carbon atons, which may be optionally substituted
with one or nore alkyl of 1 to 6 carbon atom groups; or is a pyrlsnsgplmm4
pyrimdinyl, or . phenyl ring; wherein the pyridinyl, pyrlnldlnyl

phenyl ring may be optionally nono- di-, or tri-substituted with a
substituent selected fromthe group consisting of hal ogen, alkyl of 1-6
carbon at onwo m@kkenyl of 2-6 carbon atons, al kynyl of 2péremidaesas atons,

azi do, hydroxyal kyl of 1-6 carbon atons, hal onethyl; al koxynethyl of 2-7
carbon atons, al kanoyl oxynet hyl of 2-7? carbon atons, al koxy of 1-6 carbon
at ons, aIkyIthlo of 1-6 carbon atons, hydroxy, trlfluoronethyl cyano,
nitro, carboxy, carboal koxy of 2-7 carbon “atoms, carboal kyl of 2-7 carbon
at ons, phenoxy, phenyl, thiophenoxy, benzoyl, benzyl, am no, al kyl am no of
1-6 carbon atons, dialkylanino of 2 to 12 carbon atonms, phenyl am no,
benzyl am no, al kanoyl am no of 1-6 carbon atons, al kenoylam no of 3-8 carbon
at ons, al kynoyl am no of 3-8 carbon ahﬁﬁﬁﬂ %ﬁd benzoylanlno nis 0-1; Yis
-NH, -O, -S-, or -NR ; R |s aIkyI carbon atons; R, R2, R3, and
Rg. are each, |ndeeu iVavili) :: ; it 3 m.-.nrarbon at ons,
al kenyl of 2-6 carbon atons aIkynyI of 2 6 carbon atons, al kenyl oxy of 2-6
carbon atons, al kynyl oxy of 2-6 carbon atons, hydroxynethyl 13 SEP 2004
-185 hal onet hyTo @ pisassinosty 810 mes(Q3r mseDach Ashlor-kmebytysiequinling- 8 car bon

atons, al kysloydaﬂs@qus aRd 8353%%0(1 18t 85N ofskaneNd- &és\smt 1V b1 Of 2atifo a bon
atons, al kenoyl rret h%/‘hﬁ‘? -9 carbon” at ons, | al kynoyl oxynet h T 4-9

car bon at ons, 1056 mer 004 e af BW‘“"&'W’GWF@P 'ﬁ_heﬁeﬁ'étmon at ons,

al kyl thi o of lreﬁ:ttﬁﬁiirbaﬁte&&a@@&]uxs’dﬁsyl!iH'aQJ‘th@fllthe%Blvém@vaE?Jnm& W a
al kyl sul phonyl o 1 6 arhbon ato aI k%/I sul fonam do of 1-6 carbon at ons,

al kenyl sul f ondff"  1sidue s Addet Lk phyyrtenand serdiatizad tort 28¢ycar bon
at oms, hydr oxyaddition fdﬂmmmtobmin cﬁbtﬁlﬁl@ solttibr, orhecpfeaﬂe% wﬁﬁﬁ:&l&@de&(%y of 2-7

carbon at o r.hoal arb ato eno t hi ophenoxy,
benzyl , am@o fﬁﬁ i P@?‘%é’ﬁfhﬁg Ztgl‘Y?ges‘&%‘g‘?‘ &Fﬁ%ﬁd‘%” B%W’é{} rded| 377| ami no of
1-6 carbon at0n§(99dr6)abf<'o}xb@mdm aoh yelldwosolid, m.p.r¥p30° (a,tmg(eleamspg | ). of 1-4
car bon at ons, M- bam noal kyl of 2-7 carbon atoms, N, N-dialkylam noal kyl
of 3-14 carbon a om; phenyl am no, benzyl am no, R5 CC]\IH(CH 2)p- R5. ~S-
(C(R6) 2} g CONH( CH 2)p S, R$ CONH(CH 2) pR$ CONH(CH 2)p R8 R8 R8 R8 R8
CONH(CH 2)p CONH(CH 2)p_ Rs Z-( c}ﬁ%@%égﬁg R$ , , '‘R8 R$ R8 R$ CONH(CH
2)p- R6 R R~CCNH(CH 2) p- R CONH( R6 R6 , OR, R8 R8 s ,a R8
R CONH(CH P ps Chloro-2-fluoro-S-hydro

The method of Example 281 was used with 218.6 mg (1.0 mmol) of 4-chloro-7-
methoxy-3-quinolinecarbonitrile, 263.5 mg (1.2 mmol) of the aniline and 115.6 mg
(1.0 mmotl) of pyridine hydrochloride in 10 mL of 2-ethoxyethanol. This afforded a red
20  oil residue. To the residue were added 10 mL of methano! and 1 mL of NH,0H (28-
30%). The resulting mixture was heated at 50° C for 30 min, and then the solvent was
removed to give a residue. To the residue was added water. The separated solid was
collected by filtration and washed with water and ether/ethyl acetate (1:1). After
drying in vacuo, 142.1 mg (41.4 %) of the product was obtained as a brown solid,
25  m.p. 240°C (dec.); mass (electrospray, m/e): M+H 343.9, 3458,



R~ ONH(CH 2)p(C(R s)2)m 13 SEP 2004 - 186 R5 RSHN NH(CH 2)P- ~-NH(CH 2)P
O' O' RS0 RSH -0o(CH 2)p- ~--Q(CH 2)P o, o, or (R5)2 -NH(CH 2 %?P 2004
(R5)2 -CH 2)p_ ORg is alkyl of 1-6 carbon atons, alkyl optlona
substituted with one or nore hal ogen atons, phenyl, or phenyl optionally
substituted with one or nore hal ogen, al koxy of 1-6 carbon atons,
trifluoronmetWghbiessgsl no, nitro, cyano, or alkyl of 1 6 cgj ﬂfg &g\; gr oups;
R6 is hydrogen, alkyl of 1-6 carbon atons, or al kenyl of 2 on atons;
R~ is chloro or bromo Rg is hydrogen, al kyl of 1-6 carbon atons, am noal kyl
of 1-6 Gabon atonms, N al kyl am noal kyl of _2-9 carbon atons,

N, N- di al kyl am noal kyl of 3-12 carbon at dfk: N- cycl oal kyl am noal kyl of 4-12
carbon atons, N cycloal kyl - Nal kyl am noal kyl of 5-18 carbon atons,

N, N- di cycl oal kyl am noal kyl of 7-18 carbon atons, norpholino-N-al kyl wherein
the al kyl group is 1-6 carbon atons piperidino-N—aIkyI wherein the al kyl
group is 1-6 carbon atons, Nal kyl - ?:g Qg N-al kyl wherein either alkyl
group is 1-6 carbon atons, azacycl oa ?1kyl of 3-11 carbon atons,

hydr oxyal kyl of 1- I0-23 g-phen ) ‘ Bnechedolspitdle ons, car boxy,
car boal koxy of 1-6 carbon atons phen I carboalkyl of 2-7 carbon atons,
chloro, fluoro, or bronmpo; Z is am no, hydroxy al koxy of 1-6 carbon atons,
al kyl ami no wheThe methed Céflwmplnolsét\yam wsed fwith-B8Gampdit mmalyef 4dihiirdegd armi no
wherein eaclh o _ o) I|no
pi per azi no, bl\l-ganle%% ?B@%h?%% rgéefﬂ% 7t&ﬁ§](1? tﬁl?El?rol ﬁ@q@&-ﬂﬂ&&%@% &ar bon
atons, or pyrrad g‘ﬁﬁdﬂ g th mmal )4f pyridine hyd@chleridg anO:mDogz ethoyyettfandl HBhis
substituents R : r 0D, HORAL on atons
can toget her béﬁc{rg%31?\%&%‘?&%&@?&@@%‘3‘1 gzsgrea'lnp e?&nggsy 1ca| |y
accept abl e sal VQHEAPS-Qi XSt he proviso that when Y is -NH R3,
and R4 are hydrogen, and nis 0, X is not 2-nethylphenyl, in the

preparati on of a nedicanment for treating or inhibiting col oni ¢ polyps in a

4-(3-Hydroxy-4-methyl-phenylamino)-6-methoxy-guinoline-3-carbonitrile

To a suspension of 218.6 mg (1.0 mmol) of 4-chloro-6-methoxy-3-quinoline-
carbonitrile and 147.8 mg (1.20 mmol) of S-amino-o-cresol in 10 mL of 2-

15 ethoxyethanol was added 115.6 mg (1.0 mmol) of pyridine hydrochloride. The
resulting reaction mixture was refluxed for 1 hr, and then the solvent was removed to
give a residue . To the residue was added about 30 mL of water and neutralized to pH
7-8 by addition of diluted sodium carbonate solution. The precipitate was collected by
filtration and washed with water and ether. After drying in vacuo, this afforded 278.3

20 mg (91 %) of the product as a yellow solid, m.p. >250° C (dec.), mass (electrospray,
m/e): M+H 3059,

Example 285

25

The method of Example 282 was used with 218.6 mg (1.0 mmol) of 4-chloro-6-
methoxy-3-quinolinecarbonitrile and 263.5 mg (1.2 mmol) of the aniline (cat 800906)
in 10 mL of 2-ethoxyethanol was added 115.6 mg (1.0 mmol) of pyridine
hydrochloride. This afforded a dark oil residue. To the residue was added 10 mL Of
30 methanol and 1 mL of NH,OH (28-30 %). The resulting mixture was heated at 50° C



13 SEP 200 -187 with the further proviso that the medi canent does not
conprise an NSAID. 2. Use according to claim1l wherein Yis -NH, and n_= 0
or a pharmaceutically acceptable salt thereof. 3. Use according 1t§ st,EIPam 2
wherein X is optionally substituted phenyl or a pharnmaceutically acceptable
salt thereof. 4. Use according to claim3 wherein R and R4 are hydrogen or
a phar maceutwealskigs accept abl e salt thereof. 5. Use accopgip@ibfiec! @im1l in
whi ch the conmpound of forrmula | is selected from
4-[ (3- bronmophenyl ) am no] - 6, 7- di et hoxy- 3- qui nol i necarbonitrile;
4- di net hyl am no- but =2-enoi ¢ aci d
[ 4- (3-chl oro-4-fl uoro-phenyl am no) - 3- cy}ﬂ‘Fo'- 7met hoxy- qui nol i n-6-yl]-am de;
4-di et hyl am no- but - 2-enoic acid
[4-(3- chl oro- 4-f | uor o- phenyl am no) - 3- cyano- 7net hoxy-qui noliri-6-yl]-am de
4- di met hyl am no- but - 2-enoi ¢ acid
L 3-Dr oo~ 4 b 40 PAGTIKL YL d0kn? iy AARVLITB R Yesfiih 2k L Geef Wi de
[4 ( 3- br ono- phwatgt andiethsy ingancipe bash. 7The tsépasater Usolitb wasnfilGred| Gff @ndivehehed with
4-di et hyl am no i 0
[ 4- (3- brono- phg%;%llt g%eﬁ%‘f A?e?‘&’gﬂ%uﬁva%%oh%%(z m§|(2n40% A?u O%the P']Oduc't Wés obtained
4- nor phol i n- §qa.1tgm ngmidcmacmg-%o C, mass (electrospray, m/e) M+H 343.8, 345.8.
[4 (3-chl org- 4 f1 uoro- phenyl am no) - 3- cyano- 7net hoxy- qui nol i n-6-yl ] - am de;
4- di met hyl am no- but - 2-enoi ¢ acid
[ 4- (3- br onp- phenyl am no) - 3- cyano- 7- nﬁm%ﬁfn nol i n-6-yl ] -am de;

N {4-[(3-chloro-4-fluorophenyl)yamno]-
- 4-di met hyl am no- 2but enam de; 4-di net hyl am no- but - 2-enoi c acid

[ 4- (3-chl or o- 4Af Ireweficir nhmyd o rz@a73n@yqn0m3@1)h%y41mbﬁ06mam@m&;ham de; or

SR N ST MR DBy o S SRR N T
fol | ow ng: mg (1 mmol) of pyridine hydrochloride in 10 mL of 2-ethoxyethanol was refluxed
under Nz for 1 hr, After removal of the solvent, the residue was diluted with water and
neutralized to pH 7-8 with diluted sodium carbonate solution. The precipitate was
fittered and washed with water and ether/ ethyl acetate (1:1). After drying in vacuo.
15 this yielded 346.7 mg (88.8 %) of the product as ‘a yellow solid, m.p. >250° C, mass
(electrospray, m/e); M+H 389.8, 391.8.

Example 287

20
Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol)
of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 10 mL of 2-ethoxyethanol and in
the presence of 115.6 mg (1 mmol) of pyridine hydrochloride was reacted with 147.8
mg (1.2 mmol) of 6-amino-m-cresol to give 287.5 mg (85.8 %) of the product as a
25  light brown solid, m.p. >250° C, mass (electrospray, m/e): M+H 335.9.

Example 288
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Example290
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N
Ol=

[
N—[4 [ (3, 4-di q ropenam de;
N-[4- ((5-brono-3-pyridinyl)am no] -6, 7-di net hoxy-3qui nol i necarbonitrile
20  Using an analo ous procedure to that described in Example 286, 248.7 mg (1 mmol)
3- br om)pherl_ylghﬁ lg Z bi s mes hoxyne. t hoxy) - 3qui nol i necar boritrile;
4-chloro- dlmet oxy-3-quinolinecarbonitrile in 15’mL of 2-ethoxyethanol and in
the presence of 115.6 mg (1 mmol) of pyridine hydrochloride was reacted with 172.3
mg (1.2 mmol) of 2-amino-chlorophenol to give 326.4 mg (91.9 %) of the product as
a yellow solid, m.p. >250°C, mass (electrospray, m/e); M+H 355.8.

25

Example 291

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol)
30 of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 15 mL of 2-ethoxyethanol and in
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formula | is o
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2004 6,7-Dimethoxy-4-(pyridin-3- ylam no)-quinoline-3-carbonitrile

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol)
of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 15 mL of 2-ethoxyethanol and in
the presence of 115.6 mg (1 mmol) of pyridine hydrochloride was reacted with 112.9

20 mg (1.2 mmol) of 3-amino-pyridine to give 60.6 mg (19.8 %) of the product as an
orange solid, m.p. 231-233°C, mass (electrospray, m/e): M+H 306.8.

Example 294

25
Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol)
of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 15 mL of 2-ethoxyethanol and
in the presence of 115.6 mg (1 mmol) of pyridine hydrochloride was reacted with
167.1 mg (1.2 mmol) of 3-(methylthio)aniline to give 134.1 mg (38.2 %) of the
30  product as an off white solid, m.p. >250° C, mass (electrospray, m/e): M+H 351.9.
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as a light brown solid, m.p. >250° C, mass (electrospray, m/e): M+H 3558, 357.8.

Bonitxileo! i nyI }-2-pl’

20

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol)
of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 12 mL of 2-ethoxyethanol and in
the presence of 115.6 mg (1 mmol) of pyridine hydrochloride was reacted with 177.0
25  mg (1.3 mmol) of anthranilamide to give 292.4 mg (84.0 %) of the product as a deep
yellow solid, m.p. 238-240.5°C, mass (electrospray, m/e): M+H 348.9. |
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Example 300

20

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol)
of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 12 mL of 2-ethoxyethanol and in
the presence of 115.6 mg (1 mmol) of pyridine hydrochloride was reacted with 210.0

25  mg (1.3 mmol) of 4-aminoresorcinol to give 330.4 mg (98.0 %) of the product as a
deep purple solid, m.p. >250° C, mass (electrospray, m/e); M+H 337.9.
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Example 303

20

To a stirred mixture of 4-(3-bromophenylamino)-6,7-dihydroxy-3-quinolinecarbonitrile
(1.07 g, 3.0 mmol), potassium carbonate (1.66 g, 12.0 mmot), and 12 ml of DMF at
0°C was added l-iodopropane (1.17 ml, 12.0 mmol). The mixture was warmed to
25°C, stirred for 5 h, and then partioned at 0° C with ethyl acetate and water

25  containing HCI to give pH~8. The organic layer was separated, washed with water,
dried, and concentrated. The residue was subjected to chromatography on silica gel
with methylene chloride-ethyl acetate-acetic acid to give an amorphous solid; mass
spectrum (electrospray, m/e) M+H 440.2, 442.2.



ee)' N-[4-[(3-bronp-4-fluorophenyl)am no]-3-cyano-6-quinolinyl]-4
di net hyl am no- 2- but ynam de; ff) 4-di et hyl am no-but-2-enoic acid 13 2004
[ 4- (3- brono- phenyl am ri o) - 3-cyano 7-met hoxy- qui nolin-6-yl]- an1de éﬁ?

4- mor phol i n-4-yl - but - 2-enoi ¢ acid (4-(3-brono-phenyl am no) -3

cyano- 7- met hoxy- qui nol i n-6-yl ] -am de; hh)

4- ( 3- chl or o d1lsemds 0- phenyl am no) - 7- met hoxy- 6- ni t r o- qui BETUOR DS
carbonitrile; ii)

6- am no- 4- ( 3-chl oro- 4-fl uor o- phenyl am no) - 7- met hoxy- qui nol i ne- 3
carbonitrile; | j)

4- ( 3- brono- 4-f | uor o- phenyl . am no) - 7- netﬂ%&y 6- ni tro-qui nol i ne-3
carbonitrile; Kkk)

6- am no- 4- ( 3- brono- 4-f | uor o- phenyl am no) - 7- met hoxy- qui nol i ne- 3~
carbonitrile; 11) 4-diethylam no-but-2-enoic acid

[ 4- (3- bronp- 4-fl uor o- phenyl am no) 3-cyano- 7- nmet hoxy- qui nol i n-6-yl]-am de;
nm) 4- ( 3- br ono- phenyl am no) - 7- et hoxy- 6-ni tro-qui nol i ne-3-carbonitrile; nn)
6- ani no- 4- ( 3- br ono- phenyl ani no) - 7- et Fzayplgd#4ol i ne- 3- carbonltrlle 00)

4- br ono- but - 2- enoi L3 Brsind P

et hoxy- qui nol i n-6-y . PP

[ 4- (3- bronp- phenyl ami no) - SCyano 7- et hoxy-qui nol i n-6-yl]-am de; qq)
6- ani no- 4- (8- bNbBEn&h@ﬂé’kﬁEPbﬂ heénmma&ukmlslda&oﬁw%ﬁm%kf !n}g, rr)

6- am no-4-( 3-br met hox -%UIHO I ne-3 carbonitri Ss

B B oo bt~ 2 S el e R b RS0 e PR S0 B Sriset: nhydrids
met hoxy- qui nol and+ ﬁ-ﬁﬂ' dfpefidistowast stivredtat iR teEtp eRd#ird Bor NS h dndeddRbentrated 6

4- ( 3- br ono- ph
[4-( P gry}{ess ml'ﬂe 1)es1§ue was stirred with 50 m! of methanol, 5 ml of water, and sodium
bicarbonate (2.1 g, 25 mmol) at 25°C for 16 h and concentrated to dryness. The
10 residue was stirred with water containing acetic acid to give pH~4-5, and the resulting

N

solid was filtered off, washed with water, and dried. A solution of the resulting solid
in THF Wwas passed through a pad of silica gel; the filtrate was concentrated to give a
tan solid; mass spectrum (electrospray, m/e) M-H 396.3, 398.3.

15 Example 305

A stirred mixture of 4-[(3-bromophenyl)-N-acetylamino]-6,7-dihydroxy-3-quinoline-
carbonitrile (0.40 g, 1.0 mmol), 1-bromobutane (0.41 g, 3.0 mmol), potassium
20  carbonate (0.30 g, 2.2 mmol), and 2.0 ml of DMF was stirred at 65-70°C for 5 h,
concentrated to dryness, and partitioned with ethyl acetate and water containing acetic
acid to give pH~6. The organic layer was washed with water, dried and concentrated.
The residue was stirred with potassium carbonate (0.55 g, 4.0 mmol), and 10 ml of
methanol at reflux temperature for 60 m and then evaporated to dryness. The residue
25  was partitioned with methylene chloride and water saturated with carbon dioxide
(pH~8-9). The organic layer was separated and washed with water, dried, and
concentrated. A solution of the residue in 60:30:1 heptane-ethyl acetate-acetic was
filtered through a pad of silica gel. The filtrate was evaporated to give an amorphous

solid; mass spectrum (electrospray, m/e) M+H 467.9, 469.9.
30
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In the manner of Example 302 reaction of 4-(4-chloro-2-fluorophenylamino)-7-
methoxy-3-quinolinecarbonitrile with pyridine hydrochloride at 210°C gave the title
20  compound, mp 295-305°C.

25  In the manner of Example 304 peracetylation of 4-(4-chloro-2- fluorophenylamino)-7-
hydroxy-3-quinolinecarbonitrile with acetic anhydride in the presence of dimethyl-
aminopyridine followed by de-O-acetylation with sodium bicarbonate in aqueous

methanol gave the title compound as an amber solid, mp 182-191°C.
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Example 312
4-(4-Hydroxy-2-methyl-phenylamino)-6-methoxy-7-(3-morpholin-4-yl-

ropoxy)-quinoline-3-carbonitrile

20 A mixture of 0.3 g of 4-chloro-6-methoxy-7-(3-morpholin-4-yl- propoxy)-quinoline-3-
carbonitrile derivative, 0.12 g of 4-amino-m-cresol, 0.1 g of pyridine hydrochloride
and 4 ml of 2-ethoxy ethanol was stirred under nitrogen at reflux temperature for 1.5
hr. The mixture was cooled and added to the mixture of ethyl acetate and saturated
solution of sodium bicarbonate, stirred for 15 minutes. Following separation of layers,

25  the organic layer was dried over anhydrous sodium sulfate, filtered and filtrate was
evaporated to yield dark oil. The oil was purified by silica gel flash chromatography
utilizing a gradient of methylene chloride/methanol (95:5 to 90:10 ) to give 0.23 g of
the title compound as a tan  solidmpl20-126C; mass spectrum
(electrospray,m/e):M+H 449,

30
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The method of Example 312 was used as well as 0.3 g of 4-chloro-6-methoxy-7-(3-
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4
4
S

morpholin-4-yl-propoxy)-quinoline-3-carbonitrile, 0.14 ml of 2-(methyl mercapto)
aniline, 0.1 g of pyridine hydrochloride and 4.0 ml of 2-ethoxy ethanol. This afforded
an oil which was purified by silica gel flash chromatography [methylene

20  chloride/methanol (96:4) ] to give 0.16 g of the title compound as an off white
solid,mp 179-180 C; mass spectrum (ES,m/e ):M+H465.

Example 315
4-(4-Hydroxy-3.5-dimethyl-phenylamino)-6-methoxy-7-

25 (3-morpholin-4-yl-propaxy)-quinoline-3-carbonitrile

The method of Example 312 was used as well as 0.25 g of 4-chloro-6-methoxy-7-(3-
morpholin-4-yl- propoxy)-quinoline-3-carbonitrile, 0.12 ml of 4-amino, 2-5 dimethyl
phenol , 0.1 g of pyridine hydrochloride and 4.0 ml of 2-ethoxy ethanol. This afforded
30 an oil which was purified by silica gel flash chromatography utilizing a gradient of
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[(4I chl o;o 2-fl uorophenyl ar ni no) - n-acetyl am no] - 7- hydr oxy- 3qui Roa 's‘E?Cfbhbe
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(4-chl oro-2-fl uorophenyl am no) - 7- et hoxy- 3- qui nol i necarbonitrile ; 0)

[ (3- bronophenyl ) ami no] - 6, 7- bi s(2- met hoxyet hoXy) - 3- qui nol i necarboni trile;

4- (2- am wphebdret hyl am no) - 6, 7- di et hoxy- 3- qui nol i neLgrRAMEEI 1€ 5 d

(3, 4-di fl uorophenyl met hyl am no) - 6, 7- di et hoxy- 3- qui nol i necarbonitrile ; r)
met hoxy- but - 2-enoi ¢ aci d [ 4-(3-brono-phenyl am no) - qui nazol in-6 yl]-am de;

) 7-benzyl oxy-4-(4-chl oro~2-fl uoro- phengl am r xo) - 6- met hoxy- qui nol i ne

3-carbonitrile; t) - 148 -

4- (4-chl oro- 2-fl uor o- 5- hydr oxy- phenyl am no) - 7- net hoxy- 6- (3nor phol i n-4-yl)-p

ropoxyl - qui nol i ne-3-carbonitrile; u)

N-[ 4- ( 3- br ono- phenyl am no) - 3-cyano-qui nolin-6-yl]-3-chloro-(e) acryl am de;

v) N-[4-(3-br Om%h ene o oﬁmme%}angi ( 5g§ Qﬁ]y 5 p Oglnllerb 2% Q’ oi]the fitle compoundgg

acryl am de;

N-[4-[(3-br omlprhbmy,l @ R 27195-C3 naysaspatrom @BS, méd }iMyi4814 - nor phol i no- 2

but ynam de; x). N [4-[(3-bronophenyl)am no]-3-cyano-6-quinolinyl]~4
di met hyl am no- 2- but ynam de; y)

N-[4-](3- brom)phenyl ) ami no] cyano-mamplemﬁl nyl ] 4- tbutyl di i net hyl si | oxy-2
-butynam d z) .

4-
ni
4-
4-
9))
4-
4-
S

£2but ynam de;

aa) |
2 (3 el oxy o P AV AT 6 ok R i Do 1

4- (2- ani no- 4, 5¥ith Zremispbesrdanineaetvadhe Btler cathpounchax ga offivdite nelid3- mpatBoni tri | e;
cc) 4-(4-et hyllgh@yl am no) - 6, 7-di net hoxyqui nol i ne-3-carboriitrile; . dd)

4- (4-chl or 0- 2- met hyl phenyl am no) - 6, 7- di net hoxyqui nol i ne-3-carbonitrile; ee)
. 6, 7- di et Hbxy- 4- (3- phenoxypheny! ani no) qui nol i ne-3-carbonitrile; 13 SEP
2004 - 201 ff) Example 317 -
4-(4-chloro-3-trifl [ h | amn 67 i ne-3carbonitr
ile; gg)4(3 hy dr &eA-HEREPES SIVIAUIRO Q. FSICHIGXY arbonitrile;
. hh) 4-(4-methyl -pheriyl am no) 6 7- di rret hoxy- qU| noI| ne- 3 carbonitrile;

i) o .

4- ( 3- hydr oxy- A{"Wt"ﬁ%‘er SREFRPPIER Lfeaction ehérehioxs 6:4- dl‘ﬁ“i%'%ﬂﬂi“ﬂﬁ?@ﬁ@"@@& boni tril
e; ) 15  with 3,4-diflucrobenzylamine gave the title compound as a tan solid, mp167-169°C.

4- (4-chl oro- 2-fl uor o- phenyl am~no) - 8- met hoxy- 6-ni tr o- qU|noI|ne 3carbonitrile
; kk)
4- ( 3- hydr oxy- 4- net hoxy phenyl am no) “Exanplel3a8y- 6-ni tro- qU| nol i ne- 3carbonitri
| e; .

20  To a solution of 1 g (3.17 mmol) of 6-amino-4-[(3-l'),romophenyl)amino]-B-quinoline-
carbonitrile and 0.6 g of disopropylethylamine in 21 m! of tetrahydrofuran was added
0.47 g (3.5 mmol) of4-methoxycrotonoyl chloride at 0°C with stirring, After 1.5 hr at
0°C another 0.15 g of acid chloride was added. The mixture was diluted with 75 ml of
tetrahydrofuran and stirred with a mixture of brine and saturated sodium bicarbonate.

25 50 ml of ethyl acetate was added and the organic layer was separated and dried over
magnesium sulfate. Solvent was removed and the residue was purified by
chromatography on silica gel. Recrystalization from 1-butanol gave 1.25 g of a yellow
powder: mass spectrum (electrospray, m/e): M+H 415.0 and 415.9.



11) 6-am no-4-(3- hydr oxy-4-net hyl - phenyl am no) - 8- net hoxy , 2004
-qui nol i ne-3carbonitrile; mm 18 SEP

6- am no- 4- ( 3- hydr oxy- 4- net hoxy- phenyl am no) - 8- met hoxy

-qui nol i ne-3carbonitrile; nn)

N-{4-[ (3-brono-4-fluorophenyl)am no] - 3-cyano- 7- net hoxy- 6qui nol i nyl }

- 4- br bno- 2- bvd ewsarss de; OO) . _ PCT/US01/07068

N-{4-[ (3-bronmophenyl ) am no] - 3- cyano- 7- met hoxy- 6- qui nol i nyl } - 4chl or o- 2- but en
am de; pp) N-{3-cyano-4-[(3-iodophenyl)am no]-6-quinolinyl}-2-b~tynam de;
qq) N-{3-cyano-4-[(3-nethyl phenyl)am ng]_-6-qui nolinyl}-2-propenamde; rr)
N-{4- [ (4- br onophenyl ) am no] - 3- cyano- 6- glii'nol i nyl } - 2- but ynani de; ss)
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de; tt) N—{3-cyano-4-[(3,4-dif|uorophenyl)anino]-G-quinoIinyI}-2butynanide;
uu) N-{4-[(3-chl orophenyl)am no] - 3-cyano- 6- qui nol i nyl }-2-but ynam de; vv)
N-{ 3-cyano-4-[ ( 3- isopropylphenyl)anhﬂl 6 ﬂplnollnyl} 2but ynam de; ww)
N-{ 3- cyano- 4- 5(3 |sopropylphenyl) nlno qu |noI|nyI} 2propenan1do XX)

6- am no- 4- ( ( 3:S5408 , )y 18nino)i 1010 aF

4-1 ( 3- |sopropylphenyl)an1no] 6- V|tro 3 qU|noI|necarbon|tr|Ie or 13 SEP
2004 - 202 1zz) 4-(3- bronnfphenylanlno) 6- (3-pyrrolidin-1-yl-propyl am no)
quinolirie-3- éé‘i‘“ﬁﬁ?ﬁ of (G125 g of-chiproyAdrdirastbaryi3cquinolnegarbaniitilal. B95s@bft 4-t her eof .

11. Use acgor gidig-a!Rofd- Rhyikckydlindhd.¢16 5N HRERE WhdtoGHordiQ) 4! # ot 45 one of

t he foll ow ng

4- ( 3- azi do- ph%h‘i)‘%’&tmﬂﬁbwesﬂvewm THEOBPD.GRG ir ¢k remperstusfon d i tThie mxturg)
6- ani no- 4- [ ( 4wadvoslkdart ditisa oahﬁmw&&maqllsﬁmm&meaqwlmlzar&%t%r bonitrile
c) 4-[(4-chl Iuonpghenyl am noj n% y-6-nitro-3
ui nol i necar b 1?1? ?1 'Lhe Pdu t was collected, washedw1 water and dried to nge0327g of
[(3, 4- Z i CPgomfﬂmlmyﬂu)amm mﬂm&h plmriyr a,mdaﬁém aﬁ&magicaﬂbltaﬁmllee) 0
am no- ne S ) enyl )anmn necar boni tri
[ (3- et f11yl sa&ﬁfsaﬂ%f’%ﬁ%%%w %“%ﬁeﬁ °S§fﬂatﬂ‘;f%b W Br%onitrile: g)
[ (3-trifluoronethoxyphenyl )am no] 6-nitro-3-quinolinecarbonitrile; h)
( 3-di net hyl am no- phenyl am no) - 6, dl“gﬁ Xy-qui nol i ne-3carbonitrile; 1)
7-

, 7- di met hoxy-4-( 4-net hoxy -2- rret | am no} - qui nol i ne-3carbonitrile;
i) 7-benzyloxy-4-hydroxy-6-methoxy-quinoline-3-carbonitrile
)

q
4-
6-
4-
4-
4-
6

( 3- hydr oxy- 4- nme. t hoxy- phenyl am no) - 6, 7- di met hoxy- qui nol i ne-3carbonitrile;
4- (3-ch|oro-4-nethy|1phenylanino)-6,7-dinethoxy-quinoIine-3carbonitriIe;
1) 6,7-H nﬁﬁ@%@dsemﬁqﬂﬁﬁéﬁwﬂmfeﬂbd@munm)@ G M incHekane) id-50allbTHET i | €, m) -
4- (5- chl or o- 2; PR aﬁ&‘ﬁ’yﬂﬁ ) Jﬂje'” et.h |no ne3 rbonitrile;
n). 3-(3-cyano-6, 7Qﬁg hoxy -nhP%% Qoﬂt &@ﬂﬁé?ﬁ%g Elh ¢ i'c acid;
stirring at ~78°C for 30 mm, the mlxture was treated with 10 g of L17741 150 (B.
Floyd) in 20 ml of THF during 5 min. After 15 min at -78°C the stirred mixture was
warmed to 0°C for a further 30 min. It was then treated with 5 ml of acetic acid,
20 warmed to 25°C and stirred for 30 min. The mixture was evaporated to dryness, and
diluted with aqueous sodium bicarbonate. The resulting off-white solid was filtered,
washed with water, ethyl acetate and ether. After drying, 4.5 g of 7-benzyloxy-4-
hydroxy-6-methoxy-quinoline-3-carbonitrile was obtained as an off-white solid, dec

>255°C ; mass spectrum (electrospray, m/e) M+H 307.

~ h

25
Example 321
7 -ben_zylolcy-4-chloro-6-methozgg—guinoline-3 ~carbonitrile

To a stirred suspension of 1 g of 7-benzyloxy-4-hydroxy-6-methoxy-quinoline-3-
30 carbonitrile in 10 ml of methylene chloride was added 5 ml of oxalyl chloride (2M in
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4- ( 3- bronophenyl am no) - 6- di nmet hyI am nmlagﬁ ne- 3-carbonitrile

hydr ochl orllge 13 ISED 004 .4 \ e

6- dlnethylan1n0r§§F§4W‘

hydr ochl ori de. ;

2- br omo- n- [ 4- ( 3- | i n-6-yl i de; .

6 odooa (5. é&%&%‘ﬁﬁ%ﬁ?‘ A R otpaivRar oy Hindhggfabomie
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arboni tril 3% qwps cooled and added to 10 ml of water. To this mixture was added sodium carbonate

6- met hoxy- 4- (Z' Hﬂf)l $hd ;Ir@cﬂ% w&@%ﬂ%teﬁ%&f?gd mth(\gater M'&% é{c')gwe)()l 1@6 BP Xy) - qUI n

ol i ne- 3- carbonltr
7-Benzyloxy-4-(4—chloro-Z-ﬂuoro-phenylaxmno)-6-methoxy—qumohne-S carbonitrile

hydrochloride as a solid, mp 241-243°C ; mass spectrum (electrospray, m/e): M+H
4339,

-

ni clla The qng%t}:re was

20
Example 323

morpholin-4-yl }-Qropo;yl-guinoline-B'-carbonitriIe

25 A mixture of 035 g of 4-chloro-7-methoxy-6-(3-morpholin-4-yl-propoxy))-3-quino-
linecarbonitrile, 0.188 g of 4-chloro-2-fluoro-5-hydroxyaniline, 0.112 g of pyridine
hydrochloride, and 4 ml of ethoxyethanol was stirred under nitrogen, at reflux
temperature for 1 h. The mixture was cooled and added to 10 ml of water. To this
mixture was added sodium carbonate until pH 9. The product was collected, washed

30 with water, and dried to give 0.210g of 4-(4-Chloro-2-fluoro-5-hydroxy-phenyl-



rr)
4- (4- hydr oxy- 3, S-di net hyl - phenyl am no) - 6- net hoxy- 7- ( 3- nor phol i n4-yl - pr opoxy
)-quinoline-3-carbonitrile; or a pharmaceutically accept able 94 ﬁpf@‘eof

is provided. . .A2. A@A AANF2. A .AA.A.A.A.AnLA .A.ASAh

9. AL. A, . A@o A. A. ANSe. A. Ah. A.S. A . Ay, . Ay, . AH. AHL. AN,

.AL9. A&, . A" Ryy os@sb?. Ay. An?. A, . Ay. AF. Ae. AR A{, . Ay. Al fy. ﬁéﬂ@sﬁm Ay, A A
AH. Ar . Au?. AuR A{. Ae. A", . AAY. A AHf e. Ane. Ayny?. Ay Ae. Ay. A
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A..A A9. Ah. Ah. A[L. Al. A@. A Au. A3N. Al . AS. AUe. A. @. An@ AHS. A, . A. Aa. AfR AU. A,
A R A . Al Se. AHS. Auf . Al 2. Au, . A A . AS. AF,"JSANSR AF[ @ AF@ A. A. A9y. AA R A?. Af. A
CAFy.Aly, . A .ARAY.AS. A ,.Alf, .AAfR Ay. Alf?. AYNf. AR AR Al & Al H, . Al 5. A@%
A@ AF, . AYS% AS. A; . AhY . A A . A . A?. AY5@Al . A An. A3, . Ay. A

.AUR A R Ayy.AS. AH@ Ar. ASR A, . A e. A Ah?.A-.A.A @A .AT19.An AN .AA . A

. . . As! . S\ +f k | S
ANL. AY . As aﬁunoﬁ-ﬁieﬁi%yuqyti '%3-morphohpx‘1 45‘ yls-propoxyl—qumohneﬁ-%arbomtnle as a solid,
mp 125-128°C ; mass spectrum (electrospray, m/e): M+H 487.0.

Example 324
5 4-~(3-acetylphenylamino)-6, 7-dimethoxy-3-quinolinecarbonitrile

In the manner of Example 274 reaction of 4~chloro-6,7-dimethoxy-3-quinoline-
carbonitrile with 3-aminoacetophenone gave the title compound as a tan solid, mp
204-206°C.

10

Example 325

In the manner of Example 305 treatment of 4-(3 -bromophenylamino)-6,7-dihydroxy-3-
15 quinolinecarbonitrile with potassium carbonate and chloromethyl ether in dimethyi-

formamide gave the title compound as a yellow solid: mp = 113-116°C,

Example 326

20

Example 327
N-{4-(3-Bromo-phenylamino)-3-cyano-auinolin-6-vl1- 3-chloro-(Z)-acrylamide

To a so]utiqn of 0.5 g (1.47 mmol) of of 6-amino-4-[(3-bromophenyl)amino}-3-
25 quinolinecarbonitrile and 0.24 g (1.8 mmol) of diisopropylethyl amine in 3 ml of
terahydrofuran at 0°C with stirﬁng was added 0.21 g (1.7 mmol) of 3-chloro-acryloyl
chloride (cis/trans mixture) in 2 ml of tetrahydrofuran. After 40 min at 0°C, the
mixture was poured into a saturated solution of sodium bicarbonate and then extracted
ether. The organic solution was dried over magnesium sulfate and the sovent was
30 removed. The residue chromatographed on silica gel giving 0.16 g of N-{4-(3-bromo-
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A mixture of 0.248 g (1 mmol)of 4-chioro-6,7-dimethoxy-quinoline-3-carbonitrile,
0.410 g (3.0 mmol) of 4,5-dimethyl-1,2-diphenylenediamine, 0.116 g (1 mmol)
pyridine hydrochloride and 12 ml of 2-ethoxyethanol was heated in a 138-140°C oil
bath for 1 hour; progress of the reaction was monitored by TLC. When TLC indicated
the disappearance of starting material, the reaction was cooled and concentrated in
vacuo to a thick oil. To this oil was added 50 ml of water followed by 5 ml of IM
NaHCO;, approximately pH 8. The resulting precipitate was collected, washed with
water and diethyl ether, and dried in vacuo at 65°C to give 0.587 g of the desired
product (impure). The impure product was digested with 50 ml of chloroform and 50
ml of ethyl acetate for 0.5 hour, collected, washed with chloroform and dried to give
0.307 g (88%) of the desired pure product as yellow crystals. MP 260-262°C; : mass
spectrum (electrospray, m/e,): 348.1582(HR).

Example 335

A mixture of 0.248 g (1 mmol)of 4-chloro-6,7-dimethoxy-quinoline-3-carbonitrile,
0.14 ml (1.1 mmol) of 4-ethylaniline, 0.116 g (1 mmol) pyridine hydrochloride and 12
ml of 2-ethoxyethanol was heated in a 138-140°C oil bath for 1 hour; progress of the
reaction was monitored by TLC. When TLC indicated the disappearance of starting
material, the reaction was cooled and concentrated in vacuo to a thick oil. To this oil
was added 50 ml of water followed by 5 ml of 1M NaHCOs, approximately pH 8. The

resulting precipitate was collected, washed with water and diethyl ether, and

dried in vacuo at 65°C to give 0.325 g (97.5%) of the desired product as light cream
crystals. MP 248-250°C; : mass spectrum (electrospray, m/e,): 333.1462.
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A mixture of 0.248 g (1 mmol)of 4-~chloro-6,7-dimethoxy-quinoline-3-carbonitrile,

5 0156 g (1.1 mmol) of 4-chloro-2-methylaniline, 0.116 g (1 mmol) pyridine

hydrochloride and 12 ml of 2-ethoxyethanol was heated in a 138-140°C ol bath for 24

hours; progress of the reaction was monitored by TLC. After 24 hours an additional

0.156 g of of 4-chloro-2-methylaniline was added and the heating continued for 24

hours. When TLC indicated the disappearance of starting material, the reaction was

10 cooled and concentrated in vacuo to a thick oil. To this oil was added 50 ml of water

followed by 5 ml of 1M NaHCO;, approximately pH 8. The gummy solid was

dissolved in chloroform and passed through a pad of hydrous magnesium silicate. The

liquid was concentrated in vacuo and the residue triturated 5 times with hexane., The

resulting precipitate was collected, washed with hexane, and dried #71 vacuo at 65°C to

15 give 0.250 g (71%) of the desired product as brown crystals. MP 227-229°C; : mass
spectrum (electrospray, m/e,): 353.8(M+H)".

Example 337

henylamino)quinoline-3-carbonitrile

20
A mixture of 0.248 g (1 mmol)of 4-chloro-6,7-dimethoxy-quinoline-3-carbonitrile,
0.204 g (1.1 mmol) of 3-phenoxyaniline, 0.116 g (1 mmol) pyridine hydrochloride and
12 ml of 2-ethoxyethanol was heated in a 138-140°C oil bath for 3 hours; progress of
the reaction was monitored by TLC. When TLC indicated the disappearance of

25  starting material, the reaction was cooled and concentrated in vacuo to a thick oil. To
this oil was added 50 ml of water followed by 5 ml of 1M NaHCOs, approximately pH
8. The resulting precipitate was collected, washed with water and diethyl ether, and
dried in vacuo at 65°C to give 0.309 g (78%) of the desired product as cream crystals,
MP 253-254°C; : mass spectrum (electrospray, m/e,): 397.0(M+H)",
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A mixture of 0.248 g (1 mmol)of 4-chloro-6,7-dimethoxy-quinoline-3-carbonitrile,
5 0.215 g of 4-chloro-3-triflucromethylaniline, 0.116 g (1 mmol) pyridine hydrochloride
and 12 ml of 2-ethoiyethanol was heated in a 138-140°C oil bath for 1.5 hours;
progress of the reaction was monitored by TLC. When TLC indicated the
disappearance of starting material, the reaction was cooled and concentrated in vacuo
to a thick oil. To this oil was added 50 ml of water followed by 5 ml of 1M NaHCO;,
10 approximately pH 8. The resulting precipitate was collected, washed with water and
diethyl ether, and dried in vacuo at 65°C to give 0.266 g (65.5%) of the desired

product as cream crystals. MP 265-267°C; : mass spectrum (electrospray, m/e,):

408.2(M+H)".

15 : Example 339

Using the method described in Example 105, 0.7 g of 4-chloro-6,7-dimethoxy-3-
quinolinecarbonitrile and 0.38 g of 3-aminophenol was converted to 0.83 g of the title
20 compound: mass spectrum (electrospray, m/e,): 321.9, 322.8 (M+H)"

Example 340

4-(4-methyl-phenylamino)-6.7-dimethoxy-quinoline-3-carbonitrile

25  Using the method described in Example 105, 0.7 g of 4-chloro-6,7-dimethoxy-3-
quinolinecarbonitrile and 0.317 g of 4-methylphenol was converted to 0.79 g of the
title compound: MP = 128-130°C.,
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Using the method described in Example 105, 0.5 g of 4-chloro-8-methoxy-6-nitro-3-
5 quinolinecarbonitrile and 0.28 g of 3-hydroxy-4-methylphenol was converted to 0.3 g
of the title compound: mass spectrum (electrospray, m/e,): 350.9, 351.9 (M+H)"

Example 342

4-(4-chloro-2-fluoro-phenylamino

10
Using the method described in Example 105, 0.5 g of 4-chloro-8-methoxy-6-nitro-3-
quinolinecarbonitrile and 0.25 ml of 4-chloro-2-fluoro phenol was converted to 0.08 g
of the title compound: mass spectrum (electrospray, m/e,): 372.8, 374.8 (M+H)"

15 Example 343

Using the method described in Example 105, 0.5 g of 4-chloro-8-methoxy-6-nitro-3-
quinolinecarbonitrile and 0.31 g of 3-hydroxy-4-methoxy phenol was converted to

20 0.21 g of the title compound: mass spectrum (electréspray, m/e,): 366.9, 367.9
OM+H)'

Example 344

25
Using the method described in Example 196, 0.2 g of 4-(3-hydroxy-4-methyl-phenyl-
amino)-8-methoxy-6-nitro-quinoline-3-carbonitrile and 0.1 g of iron was converted to
0.14 g of the title compound: :MP = 227°C (dec)

30
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N-{4-[(3-Bromo-4-fluorophenyl)amino]-3-cyano-7-

methoxy-6-quinoliny!}-4-bromo-2-butenamide

10
By using the method described in Example 172 and not reacting with dimethylamine, a
portion of 6-amino-4-(3-bromo-4-fluoro-phenylamino)-7-methoxy-quinoline-3-~carbo-
nitrile was converted to the title compound: mass spectrum (electrospray, m/e,):
532.8, 534.8, 536.8 (V)"

15

Example 347
N-{4-[(3-Bromophenyl)amino]-3-cyano-7-methoxy-6-

quinolinyl }-4-chloro-2-butenamide

20  Inthe method described in Example 198, a side product was isolated that proved to be
the title compound: mass spectrum (electrospray, m/e,): 471.25, 473.3(M+H)"

Example 348
N-{3-Cyano-4-[(3-iodophenyl)amino}-6-quinolinyl }-2-butynamide

25
Dissolved 275 mg (3.27 mmol) 2-butynoic acid in 20 ml THF under N, and chilled to
0°C. Added 420 pl (3.23 mmol) isobutyl chloroformate and 355 ul (3.24 mmol) N-
methylmorpholine and stirred for 10 minutes. Added dropwise a solution of 500 mg
(1.30 mmol) 6-amino-4-[(3-iodophenyl)amino]-3-quinolinecarbonitrile and after 15

30  minutes, removed ice bath and stirred overnight at 25°C. Stripped solvent, washed
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with water and collected solids. Boiled in ethyl acetate, collected, and dried in vacuo,
giving 228 mg of orange-brown solid: mass spectrum (electrospray m/e): M+H =
453.1.

Example 349
N-{3-Cyano-4-[(3-methylphenyl)amino]-6-quinolinyl }-2-propenamide

Dissolved 500 mg (1.82 mmol) of 6-amino-4-[(3-methylphenyl)amino]-3-quinoline-
carbonitrile in 1.0 ml DMF and 6 ml THF and chilled to 0°C under N,. Added 280 pl
(2.00 mmot) triethylamine and 166 ul (2.00 mmol) acryloyl chloride. Removed ice
bath at 15 minutes and at 1 hour, stripped solvent and slurried residue with dilute
sodium bicarbonate. Collected crystals and washed with water. Boiled solids in ethyl
acetate, collected and dried in vacuo, giving 238 mg of yellow-orange solid: mass
spectrum (electrospray m/e): M+H =329.1.

Example 350

Dissolved 310 mg (3.68 mmol) 2-butynoic acid in 20, m! THF and chilled to 0°C under
Na. Added 480 ul (3.68 mmol) isobutyl chloroforriiate and 410 pl (3.72 mmol) N-
methylmorpholine. Stirred for 20 minutes and dropwise added a solution of 500 mg
(1.47 mmol) 6-amino-4-{(4-bromophenyl)amino]-3-quinolinecarbonitrile in 1 ml DMF
and 10 ml THF. Removed ice bath after 15 minutes and stirred at 25°C overnight.
Stripped solvent, slurried residue with water and collected solids. Boiled solids in
ethyl acetate, collected, and dried in vacuo, giving 341 mg of yellow solid: mass
spectrum (electrospray m/e): M+H = 405.1, 407.1.
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N- oro-4-thiophe

Dissolved 1.00 g (2.48 mmol) 6-amino-4-[(3-chloro-4-thiophenoxyphenyl)amino]-3-
5  quinolinecarbonitrile in 2.0 ml DMF and 12 ml THF and chilled to 0°C under N.

Added 380 ul (2.73 mmol) triethylamine and 227 pl (2.73 mmol) acryloyl chloride.

Removed ice bath at 15 minutes and at 1.5 hours stripped solvent and slurried residue

with dilute sodium bicarbonate.  Collected solids and washed with water.

Recryéta]lized from ethyl acetate and dried in vacuo, giving 293 mg of yellow-orange
10 solid: mass spectrum (electrospray m/e): M-+H = 457.3. 459.3.

Example 352
N-{3-Cyano-4-[(3.4-difluorophenylamino]-6-guinolinyl }-2-butynamide

15  Dissolved 425 mg (5.06 mmot) 2-butynoic acid in 40 ml THF and chilled to 0°C under
Na. Added 556 pl (5.06 mmol) N-methylmorpholine and 658 pi (5.06 mmol) isobutyl
chloroformate and stirred for 10 minutes. Added dropwise a solution of 1,00 g (3.37
mmol) 6-amino-4-{(3,4-difluorophenyl)amino]-3-quinolinecarbonitrile in 2.0 ml hot
DMF and 20 ml THF. Removed ice bath at 15 minutes and stirred at 25°C overnight.

20  Stripped solvent, slurried residue with water, and collected solids. Boiled in ethyl
acetate, collected solids, and dried in vacno, giving 735 mg of yellow solid: mass
spectrum (electrospray m/e): M+H =363.3

Example 353

25

Dissolved 428 mg (5.09 mmol) 2-butynoic acid in 40 ml THF and chilled to O°C under

Nz. Added 560 pl (5.09 mmol) N-methylmorpholine and 662 pl (5.09 mmol) isobutyl
chloroformate and stirred for 10 minutes. Added dropwise a solution of 1.00 g (3.39
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' collected and dried in vacuo, giving 975 mg of yellow sohd mass spectrum

5  (electrospray m/e): M+H =361.1, 363.2.

Example 354

10 Dissolved 695 mg (8.27 mmol) 2-butynoic acid in 40 m! THF and chilled to O°C under
N;. Added 1.08 ml (8.30 mmol) isobutyl chloroformate and 910 wl (8.27 mmol) N-
methylmorpholine and stirred for 10 minutes. Dropwise added a solution of 1.00 g
(3.31 mmol) 6-amino-4-[(3-isopropylphenyl)amino]-B_-quinolinecarbonitﬁle in 2.0 ml
DMF and 15 ml THF. Removed ice bath at 15 minutes and stirred at 25°C overnight.

15  Stripped solvent, slurried residue with water, and collected solid. Recrystallized from

ethyl acetate and dried in vacuo, giving 329 mg of yellow-green solid: mass spectrum
(electrospray m/e): M+H =369.2.

Example 355

20

Dissolved 1.00 g (3.31 mmol) 6-amino-4-{(3-isopropylphenyl)amino]-3-quinoline-
carbonitrile in 2,0 ml hot DMF, added 12 ml THF, and chilled to 0°C under N;.
Added 507 pl (3.64 mmol) triethylamine and 303 ul (3.64 mmol) acryloyl chloride.
25 Removed ice bath at 15 minutes and at 1 hour stripped solvent. Slurried residue with
dilute sodium bicarbonate, collected solids and washed with water. Recrystallized

from ethyl acetate and dried in vacuo, giving 366 mg of orange solid: mass spectrum
(electrospray m/e): M+H =357.1.
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T 9GLOYs#S&5() ctﬁanSQJaQ%M@'g(@i.ﬁ mnb8 3Q86propylaniline was heated to reflux under No. At
4 hours, removed heat and made basic with saturated sodium bicarbonate. Stripped

solvents and azeotroped with ethanol. Slurried residue with hexane and collected

-solids. Dissolved in ethyl acetate, stirred with Darco, filtered through celité, stripped

solvent and dried in vacuo, giving 5.289 g of yellow solid: mass spectrum
20  (electrospray m/e): M+H =1333.1.

Example 358

25  Dissolved 0.64 g (3.69 mmol) 3-(pyrrolidin-1-yl)propionaldehyde dimethyl acetal in 10
ml water and acidified to pH 1 with concentrated HCl, Heated to 40°C for 90
minutes, removed heat and neutralized with sodium bicarbonate. Dissolved 500 mg
(1.47 mmol) 6-amino-4-(3-bromo-phenylamino)-quinoline-3-carbonitrile in 100 ml
ethanol and added acetic acid until pH was 3 to 4. Added the deprotected aldehyde to

.30  the amine solution and stirred at 25°C for 0.5 hour. Gradually added 94 mg (1.47
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between chloroform and water. Washed organic layer with brine and dried with -

sodium sulfate. Stripped solvent and filtered through a pad of silica gel, first with 10%
methanol/chloroform, then 20% methanol/chloroform/1% ammonium hydroxide.

S Stripped solvent and dried in vacuo, giving 143 mg of yellow-brown solid: mass
spectrum (electrospray m/e): M-+H = 450, 452.1.

Example 359

10
Dissolved 643 mg (2.00 mmol) 4-(3-amino-phenylamino)-6,7-dimethoxy-quinoline-3-
carbonitrile in 25 ml 80% acetic acid in water. Chilled to 0°C and added 152 mg (2.21
mmol) sodium nitrite in 2.2 ml water. After 10 minutes, added 144 mg (2.21 mmol)
sodium azide in 2.2 ml water. At 1.5 hours stripped solvent and dissolved residue in

15 hot ethyl acetate. Washed with saturated sodium bicarbonate, water and brine and
dried with sodium sulfate.  Stripped solvent and redissolved in 60% ethyl
acetate/methylene chloride and filtered through a pad of silica gel. Stripped solvent
and dried in vacuo, giving 526 mg of brown solid: mass spectrum (electrospray m/e):
M+H=347.1.

20

Example 360

A mixture of 500 mg (1.34 mmol) 4-[(4-chloro-2-fluorophenyl)amino]-7-methoxy-6-
25  nitro-3-quinolinecarbonitrile, 20 ml ethanol and 1.52 ml (6.71 mmol) tin chloride

dihydrate was heated to reflux under N;. At 3 hours, removed heat, added ice water

and made basic with sodium bicarbonate. Stirred for several hours and extracted with

chloroform. Dried organic layer with sodium sulfate, stripped solvent and dried in

vacuo, giving 350 mg of green solid: mass spectrum (electrospray m/e): M+H =
30 342.9,344.8, '
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A mixture of 5.017 g (19.0 mmol) 4-chloro-7-methoxy-6-nitro-3-quinolinecarbonitrile,
5 250 ml ethanol, and 2.55 m! 22.8 mmol) 4-chloro-2-fluoroaniline was heated to reflux
under N;. At 3.5 hours, removed heat and made basic with saturated sodium
bicarbonate. Stripped solvents and azeotroped with ethanol. Slurried residue with
hexane, collected solids, and washed with water. Dissolved in ethyl acetate, stirred
with Darco, filtered, stripped solvent, and dried in vacuo, giving 6.54 g of yellow solid:

10 mass spectrum (electrospray m/e): M+H = 372.8, 374.8.

Example 362

15 A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 250 ml -
ethanol, and 4.17 g (25.6 mmol) 3,4-dichloroaniline was heated to reflux under N,. At
3.5 hours, removed head and made basic with saturated sodium bicarbonate. Stripped
solvents and azeotroped with ethanol. Slurried residue with hexane, collected solids
and washed with water. Dissolved in ethyl acetate, stirred with Darco, filtered,

20 stripped solvent and dried in vacuo, giving 2.106 g of yellow solid: mass spectrum
(electrospray m/e): M+H = 359.1, 361.0.

Example 363

6-Amino-4-[(3-methylsulfanylphenyl)amino]-3-guinolinecarbonitrile

25
A mixture of 4.55 g (13.5 mmol) 4-[(3-methylsulfanylphenyl)amino]-6-nitro-3-
- quinolinecarbonitrile, 250 m! ethanol, 0.46 g 10% palladium on carbon, and 1.06 ml
(33.8 mmol) anhydrous hydrazine was heated to reflux. At 4 hours, added 0.5
equivalents of hydrazine, and at 5 hours, filtered the hot mixture through celite.
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(electrospray m/e): M+H = 3071

Example 364
4-[(3-Methylsulfanylphenyl)amino]-6-nit ro-3-quinolinecarbonitrile

A mixture of 5.00g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 200 ml
ethanol, and 3.18 ml (25.8 mmol) 3-methylsulfanylaniline was heated to reflux under
Nz. At 2 hours, removed heat and made basic with saturated sodium bicarbonate.
Stripped solvents and air dried. 'Washed residue with hexane, collected solids and
washed with water. Dissolved in ethyl acetate, stirred with Darco, stripped solvent
and dried in vacuo, giving 4.848 g of yellow solid: mass spectrum (electrospray m/e):
M+H=1337.1.

Example 365

A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 200 ml
ethanol, and 3.4 ml (25.3 mmol) 3-tﬁﬂuoromethoxya_niline was heated to reflux. At S5
hours, removed heat and made basic with saturateci. sodium bicarbonate, Stripped
solvents, slurried residue with hexane, collected, and washed with water. Dissolved in
ethyl acetate, stirred with Darco, filtered, stripped solvent, and dried in vacuo, giving
4.537 g of yellow-orange solid: mass spectrum (electrospray m/e): M-+H = 374.8.

Example 366

A 125 gram (5 mmole) portion of 4-chioro, 6,7-dimethoxy-quinoline-3-carbonitrile
and a 1.05 gram (5 mmole) portion of N, N-dimethyl-1,3-phenylenediamine in 10ml of
2-methoxyethanol were refluxed for 2 hours in an oil bath at 154 deg. Cooling gave a
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Using an analogous procedure to that described in Example 367, 248.7 mg (1 mmol)

20  of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 12 mL of 2-ethoxyethanol and in

-.-

the presence of 115.6 mg (1 mmol) of pyridine hydrochloride was reacted with 196.5
mg (1.3 mmol) of 3-amino-2-methylbenzoicacid to give 89.6 mg (24.7 %) of the
product as a gray solid, m.p. 242-245° C, mass (electrospray, m/e): M+H 364.0.

25 Example 369

Using an analogous procedure to that described in Example 367, 248.7 mg (1 mmol)
of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 10 mL of 2-ethoxyethanol and in
the presence of 115.6 mg (1 mmol) of pyridine hydrochloride was reacted with 167.0
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9109%&' ()-S &1CRpHEfor £0 minytes.] Thamxtuge Was-codled and added to 50 m! of 3% ammonium
hydroxide solution. The product was collected, washed with water, and dried to give

0.302 g of 4-(4-chloro-2-fluoro-phenylamino)-6,7-dihydroxy-quinoline-3-carbonitrile
as a solid, mp 270-272°C; mass spectrum (EI, m/e): M 329.0363.
10
Example 374
4-(3-Hydroxy-2-methyl-phenylamino)-6,7-dimethoxy-quinoline-3-carbonitrile

A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.123 g of 3-

15 amino-o-cresol, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol was
stirred under nitrogen, at reflux temperature for 30 minutes. The mixture was cooled
and added to 40 ml of water. To this mixture was added sodium carbonate and
concentrated hydrogen chloride to adjust pH to 7. The product was collected, washed
with water, and dried to give 0.174 g of 4~(3-hydroxy-2-methyl-phenylamino)-6,7-

20  dimethoxy-quinoline-3-carbonitrile as a solid, mp 255-257°C; mass spectrum
(electrospray, m/e): M+H 335.9.

Example 375

25
A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.158 g of 3-
chloro-p-anisidine, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol was
stirred under nitrogen, at reflux temperature for 30 minutes. The mixture was cooled
and added to 40 ml of water. To this mixture was added sodium carbonate and
30  concentrated hydrogen chloride to adjust pH to 7. The product was collected, washed
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with water, and dried to give 0.324 g of 4-(3~-chloro-4-methoxy-phenylamino)-6,7-
dimethoxy-quinoline-3-carbonitrile as a solid, mp 278-280°C; mass spectrum (EI
m/e): M 369.0860.

5 Example 376

A mixture of 0.249 g of 4-chloro-6, 7-dimethoxy-3-quinolinecarbonitrile, 0.322 g of 4-

(trifluoromethyl)aniline, 20 mg of pyridine hydrochloride, and 10 ml of ethoxyethanol
10 was stirred under nitrogen, at reflux temperature for 30 minutes. The mixture was

cooled and added to 40 ml of water. To this mixture was added sodium carbonate and

concentrated hydrogen chloride to adjust pH to 7. The product was collected, washed

with water, and dried to give 0.268 g of 6,7-dimethoxy-4-(4-trifluoromethyl-

phenylamino)-quinoline-3-carbonitrile as a solid, mp 116-118°C; mass spectrum (EI,
15  m/e): M373.1031.

20 A mixture of 6.20g (26.6 mmol) of 4-chloro-6-nitroquinoline-3-carbonitrile and 8.00 g
(31.9 mmot) of 3,4-dibromoaniline in 160 mL of FtOH was refluxed under N, for 5 hr.
Satd NaHCO; was added and volatile material was removed. The residue was slurried
with hexane, collected, washed with hexane and H,O and dried. The insoluble material
was repeatedly extracted with boiling EtOAc and the solution was then fiftered

25 through silica gel. The solvent was removed to give 3.80 g of 4-(3,4-
dibromophenylamino)-6-nitroquinoline-3-carbonitrile as a green solid: mass spectrum
(electrospray, m/e): M+H 448.9.
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10 gave 4.87 g of 6-amino-4-(3-trifluoromethylphenylamino)quinoline-3-carbonitrile as a
brown solid: mass spectrum (electrospray, m/e): M+H 329.1.

Example 379
6-Amino-4-(3,4-dibromophenylamino)quinoline-3-carbonitrile

15
Prepared from 4.90 g of 4-(3,4-dibromophenylamino)-6-nitroquinoline-3-carbonitrile
and 12.4 g of SnCl,.2H,0 in the same manner as Example 378. There was obtained
1.25 g of 6-amino-4-(3,4-dibromophenylamino)quinoline-3-carbonitrile as a brown
solid: mass spectrum (electrospray, m/e): M+H 416.9, 418.9.

20

Example 380

N-[3-Cyano-4-(3,4-dibromophenylamino)quinolin-6-yl Jacrylamide

6-Amino-4-(3,4-dibromophenylamino)quinoline-3-carbonitrile (0.750 g. 1.79 mmol) in
25 10 mL of THF was treated with 0.217 g (2.15 mmol) of Et:N and 0,195 g (2.15

mmol) of acryloyl chloride at 0°C under N,. After stirring overnight at 25°C, the

solvent was evaporated and the residue was slurried with water and collected. The

residue was boiled twice with EtOAc and then dried in vacuo (50°C) to give 0.609 g of

N-[3-cyano-4-(3,4-dibromophenylamino)quinolin-6-ylJacrylamide as a brown solid:
30 mass spectrum (electrospray, m/e): 470.9, 472.9.
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Prepared from 1.00 g of 6-amino-4-(3-bromophenylamino)quinoline-3-carbonitrile,
5 0.359 g of EtsN and 0.328 g of propionyl chloride in the same manner as Example
380. The yield of N-[4-(3-bromophenylamino)-3-cyanoquinolin-6-yl]propionamide
was 0.722 g asa yellow solid: mass spectrum (electrospray, m/e): M+H 395.1, 397.0.

. Example 382
10 (E)-But-2-enoic Acid [4-(3-Bromophenylamino)-3-cyanoquinolin-6-yl]Jamide

A solution of 0.637 g (7.40 mmol) of E-but-2-enoic acid in 25 mL of THF under N2
was chilled in ice. Isobutyl chloroformate (1.01 g, 7.40 mmol) and N-
methylmorpholine (0.747 g, 7.40 mmol) were added and the solution was stirred cold
15  for 10 min. A slurry of 1.00 g (2.96 mmol) of 6-amino-4-(3-bromophenylamino)-
quinoline-3-carbonitrile in 15 mL of THF was added and the mixture was stirred at
25°C overnight. The mixture was evaporated and the residue was slurried in water,
collected and dried. The residue was boiled twice with EtOAc and dried in vacuo
(50°C) to give 0.965 g of (E)-but-2-enoic acid [4-(3-bromophenylamino)-3-cyano-
20  quinolin-6-ylJamide as a yellow solid: mass spectmm..‘(electrospray, m/e): M+H 406.9,
408.9,
Example 383
N-[4-(3-Bromophenylamino)-3-cyanoquinolin-6-yl}-2-methylacrylamide

25  Prepared from 0.500 g of 6-amino-4-(3-bromophenylamino)quinoline-3~carbonitrile,
0.194 g of Et:N and 0.202 g of methacryloyl chloride in the same manner as Example
380. There was obtained 0.317 g of N-[4-(3-bromophenylamino)-3-cyanoquinolin-6-
yl]-2-methylacrylamide as a yellow solid: mass spectrum (electrospray, m/e): M+H
406.8, 408.8.

30



cp '10%#& ()- G109 ()- ,10%# & ()-@", 10%4#1& () - @ deeeeeeeevlU410
@O0%#& ()- 10% & ()- s310%#& ()- L$10%#& ()- 106#6106#6106#@.3 SEP 2004

L' 109%6#6&' ()- eYfeff]ghM |[:vU410 ~10%#& ()- 10%#& ()- 10%#& ()- AYS
109%~#n& ()-S , 10%~#Y& ()- yS10%-#& ()-gM j 5kAKKI | 11| [ NA41O 10~#10~#10~#
410%#& ()- sO010%#& ()-f L/10%#& ()- $10% ~# & ()- @

$10%-#& () - | [:NA410 10 ~c3y 10%& ()- 3y L10%&' £ mnk0% #' & () -
10% #' & () - Rorishpe) & ()- #10%#& () -000UpXpar | [ : NAG10 1%&%%37 S& () -
$10%0H08' () - #10% #' & ()- ~10% # & ()- L10% & ()-

10% # & ()-r3stttittuvalo | g@L0%& ()-Y S10%-#& ()-V S$10%-#& ()-
10E#E1OE#EL1OE#E @ 10%EH#E& () - @ 10%#3&%(7) - uuswowmy>y{ ZOvU410 " 10% () - @
"109% ~#( & ()- @ GLO%#& ()-T!' GLO%& ()-T 10%#&' ()- |

10%-#& () ->yy{{{{({4{9{vU410 10%# & ()-( s 10% #: & ()-(

$10% #: & ()- G( 10-#10-#10~# Y110%#& ()-3 & L10%-#& ()- So{| {{{{ | c~{ Z9v U410

" SMLOYEHEE' ()-f SmlO%#J& ()-f “Fl0% #: & ()-T'F10%:-:& ()-T @0% #: & ()-T
@L0% #: & () - c~f ~t ~~VDS| [ : vU410 1¥emple; %‘5 -y )10%<#k& ()- 1)10% #: & () -

S @10% #: & ()-S @10% 433 &itopBen@hOd-¢nifoflinciheponbotitik0  1096H#& () -
$LO0%XH& () -10: #:10: #: 10: #: " 9610% #: & ()- 9610%#~& () -

1109R4R&' () -y*T|[: vU410 FS&LOWX#&' ()-S FS&LO%&' ()-S " f10%& () -

of 1004 X#v & ()Prepé:%#& we gl&wmor(, -niftrdqlinbiivd BCoafioXHE Xl D XE glbA BIHHE () -

(A0 (1S S0 SO ALl iR 1

YL0%KH& () - cl-ﬁ'|la{rgd\t¢e¢ﬂr@e ORI Arsled M@)ﬁfaﬁ%&&ltér)ed throukB%Geli®’ (Johgnt

109Kk #8&' ()- f 9 1 Uk#8& ()-S
Toose: (). TPl Gy i BES, Ghickhs L b Rt Rfireo <
10! | 109%& () - Smtrqu%qm-z ymgomm& xe)lcw-ona@%#ﬁﬂ( ymass droeurR electrospay0%e-#8 () -
k>T| [ : NA410 19|( 5@14?)3 B& ()-z " (10%#& ()- °,10%#& ()-t °, 10%#& ()-t

, 10%-#& () -t 1ok 6?) STVU410 S310%#&' ()- | %@L0%&' () - 10~#10~#10~#

. 10%#& (P-S . 10% ~#, & ()-S . 109%6~#6& ()-S|[:vU410  109%#?& ()-s Ty
109%4& ()-2 10%t& ()- 9yglO%t&: () ngg) 10%t&' ()-77}C9| [: vual0
f*9010%4& ()- ~ DIOI0%E ()- }fB E()- 1s* zlo%qol&' ()- " 10%HH#& ()-S
10% #' & ()-s9vW4l0 stapaunosfe (3 igmimojquinoling-31carhonit ) -
| 909#& () - 10#10#10# 9010%#& ()- Go|[ vU410 91 109#& ()-g °
109#& () - # 109KH#& () - y109p< >& ( LOYHE () -
L@109#& () - Prepared e S. 04/ a@f/&#&ﬂmropwﬂmé&wequ@o ine1fperhegitils and
#*210%*&16) 168 MEGIE B0 in the sBHo\ SAKGSh(hrasiphd 390 ~BRR Ghrough B4 () -
S10%-#& () - -t 0%-# 710X#LOXHL0XH | 1000GH&: R *| [:vU410
1 10%#& ()- ° b%ﬂ&@ﬁéy %@/&ﬁ&ogtyme d .90 oofch- g&nw-ﬁ RoroRRETHRRing)-
yf 10%-#& () - quihdline-3-LBrbEnitkisl4A%elole-brbwn cﬁy@t&@%naﬁ sBedium (EI8QMPRY &/E) - ~ S*10%

M+H 279.1.

20 Example 386

4-(3-Dimethylaminophenylamino)-6-~nitroquinoline-3-carbonitrile

Prepared from 5.00 g of 4-chloro-6-nitroquinoline-3-carbonitrile, 5.38 g of 3-dimethyl-
aminoaniline dihydrochloride and 5.17 g of triethylamine in the same manner as

25 Example 377. The crude product was taken up in EtOAc, treated with Darco, filtered
through Celite, evaporated and dried in vacuo (50°C). The yield of 4-(3-dimethyl-
aminophenylamino)-6-nitroquinoline-3-carbonitrile was 5.62 g as brick red crystals:
mass spectrum (electrospray, m/e): M+H 334.2.
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15 through Celite, the Celite was washed with EtOH and the filtrate and washes were
combined. Solvent evaporation and drying in vacuo (50°C) gave 6-amino-4-(3-
dimethylaminophenylamino)quinoline-3-carbonitrile as a red brown solid: mass
spectrum (electrospray, m/e): 303.9.

20 . Example 389

Prepared from 4-(4-dimethylaminophenylamino)-6-nitroquinoline-3-carbonitrile (5.00
g), 1.20 g of anhyd hydrazine and 0.500 g of 10% Pd/C in the same manner as

25  Example 388 155179. After washing first with MeOH (discarded), the product was
eluted with DMF. The latter solvent was collected separately, evaporated and the
residue was dried in vacuo (50°C). The yield of 6-amino-4-(4-dimethylaminophenyl-
amino)quinoline-3-carbonitrile was 4.00 g as a yellow solid: mass spectrum
(electrospray, m/e): M+H 303.9.

30



VI0%#&' ()- #109%*& () - LOX#10X#7x| [: @10X# %0%t& ()- ~ S10% & () -

S109%-#F& ()- ~S10%8& ()-S S10%t& ()-S "F 10%#& ()-6 #+vU410 S14 ?@%@ %4

109%k#& () - #f109%K#& () - 10#10#10# - 10%#& () - & 109%@#7?& ()- S+7FM 64

MLOYK#& ()- fL1O0%K#& ()-S | AOYKH#& ()- / 109 k#l & ()-S , 10%#&' (

L109%#& ()-M Al [:vU410 +F110%& ()-S ~%0%#& () - 94 09k #&! O-" 10%(#&' 0)-
T10%KH#& () - Swo kAU #& () - XYZ[ ht vU4A10 - 10%#& () - 5310%%%%01/07068

&$10%#&' () - 10k#10k#10k# (710%(#&' ()-g 3410%#& ()-Al[:vV

T10%~H#H& () - 10% ~#, & ()-: S 10%#& ()-S F 10%#& ()-@ff1l0%#& () -

S10%#& () - )I | 0bU410 $10°/<X#&' ()-10~#10~ 6%%—# 210%#&' () -z F110%#& () -

+10%#& ()-S 109%& ()-:!CO8|{Z9bU410 &S1OVcHE: O)-@~1 10%#& ()- |

1096#& ()- "10% & ()-m!?10% F & ()-m W 10%-X#~& ()-m | 25*|[: bU410

+109K#& () - #(109H&' () -- SPYLl0%H& () - #10%H& ()- 910%#H& ()-S

109#& () --vU410 310%#& ()- $, 109%#& () - 1ox#1ox#1ox# , F710%#& () -f

?°110% J F & ()- #110%*& ()-e|[: vU%lO X# & ()- 10%#& ()-

1 109%#& () - vyl 10%(#&' O - 10%(#&' &' () O|[: vua10

sd” (10%nt' z& () - H2PNDIE A §BF HeRY14nhin NN Ak
S109B" & ()--t| [NA41010X#10X#10X# 810%(#&' () &F?lO%(#&' ()- 2109#& () -
C1096#& () - . 109%#& () - Al [: NAA1010 ° 10%A" & ()- 10%#t& ()- S10%#& () -

-1098#& () - 310%&&&1@ fFoRNOPAHE df)buthyndic acid, 1R0\E b0 kOt OBlpréfoRingtp,-0.993,

S10%#& () - %’ %} W/ﬁ(égth}(l&orph&]ﬁé)aﬁd (% 0()) @ & %§:48(3 Q]Ixor@ph BMarr]ﬁgg dq¢\§‘1n e-§

carbonitrile in the same manner as Example 382. The yield of but-2-ynoic acid [4-(3-

fluorophenylamino)-3-cyanoquinolin-6-yiJamide was 1.07 g as a yellow solid: mass
spectrum (electrospray, m/e). 345.1.

10 ' Example 391

Prepared from 1.00 g of 6-amino-4-(3-dimethylaminophenylamino)quinoline-3-
carbonitrile, 0.400 g of triethylamine and 0.360 g of acryloyl chloride in the same

15  manner as Example 88. The yield of N-[3-cyano-4-(3-dimethylaminophenylamino)-
quinolin-6-yl]acrylamide was 0.880 g as an orange solid: mass spectrum (electrospray,
m/e); 358.1.

Example 392

20

Prepared from 1.00 g of 6-amino-4-(4-dimethylaﬁmOphenylanﬁno)quinoline-3-
carbonitrile, 0.400 g of triethylamine and 0.360 g of acryloyl chloride in the same
manner as Example 380. The yield of N-[3-cyano-4-(4-dimethylaminophenylamino)-

25  quinolin-6-yl]Jacrylamide was 0.990 g of brown-orange solid: mass spectrum
(electrospray, m/e): 358.2.
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Prepared from 0.694 g of but-2-ynoic acid, 1.13 g of isobutyl chloroformate, 0.833 g
5 of N-methylmorpholine and 1.00 g of 6-amino-4-(3-dimethylaminophenylamino)-
quinoline-3-carbonitrile in the same manner as Example 382. The yield of but-2-ynoic
acid [3-cyano-4-(3-dimethylaminophenylamino)quinolin-6-ylJamide was 0.967 g as an
orange solid: mass spectrum (electrospray, m/e); M+H 370.2.

10 Example 394

Prepared from 0.694 g of but-2-ynoic acid, 1.13 g of isobutyl chloroformate, 0.833 g
of N-methylmorpholine and 1.00 g of 4-(4-dimethylaminophenylamino)quinoline-3-

15  carbonitrile in the same manner as Example 382. The yield of but-2-ynoic acid [3-
cyano-4-(4-dimethylaminophenylamino)quinolin-6-ylJamide was 1.13 g as a brick red
solid: mass spectrum (electrospray, m/e): M+H 370.2.

Example 395

20

Prepared from 0.400 g of 4-chloro-6-dimethylaminoquinoline-3-carbonitrile and 3-
bromoaniline in the same manner as Example 377. The crude product was boiled
twice with EtOAc and dried in vacuo (50°C). The yield of 4-(3-bromophenylamino)-

25  6-dimethylaminoquinoline-3-catbonitrile hydrochloride was 0.621 g as a brown
powder: mass spectrum (electrospray, m/e) M+H 366, 368.9.
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Prepared from 1.50 g of 6-amino-4-(3-bromophenylamino)quinoline-3-carbonitrile,
0.538 g of triethylamine and 1.08 g of bromoacetyl bromide in the same manner as
Example 380. The yield of 2-bromo-N-{4-(3-bromophenylamino)-3-cyanoquinolin-6~

15  ylJacetamide was 1.55 g as a yellow-brown solid: mass spectrum (electrospray, m/e):
M-+H 458.9, 460.9,

Example 398

6-Jodo-4-(3-methoxyphenylamino)quinoline-3-carbonitrile

20
Prepared from 1.00 g of 4-chloro-6-iodoquinoline-3-carbonitrile and 0.469 g of 3-
methoxyaniline in the same manner as Example 377. The crude product was filtered
through silica gel with 20% EtOAc in CH,Cl, evaporated and dried in vacuo (50%).
The yield of 6-iodo-4-(3-methoxyphenylamino)quinoline-3-carbonitrile was 1.09 g as
25  yellow crystals: mass spectrum (electrospray, m/e): M+H 401.9.
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5  5-Methoxy-2-methyl-4-nitroacetanilide
A solution of 182.1 g (1.0 mol) of 5-methoxy-2-methyl-4-nitroaniline in 400 ml acetic
acid was heated to reflux. To the hot solution was added 320 ml of acetic anhydride.

The mixture was refluxed for % hr and then poured onto ice. The solid was collected
and washed twice with water and once with conc. NH,OH (this step converts any di-
10  acetate to mono-acetate). The solid is then air dried. The solid is dissolved in 1400 ml
of boiling chloroform, treated with MgSO, and Norite, and filtered while hot. The
filtrate was boiled and 500 ml of hexanes were added. The mixture was cooled in an

ice bath. Solid was collected giving 145.9 g (65%) of the product as an orange solid.

15  5-Ethoxy-2-methyl-4-nitroacetanilide
A mixture of 186 g (830 mmol) of 5-methoxy-2-methyl-4-nitroacetanilide and 105.5 g
(2.49 motl) of LiCl in 1115 ml of DMF was mechanically stirred at reflux for 12 hr

without using a condenser. The dark orange solution was allow to cool to room

temperature and then allowed to stand overnight. To the stirring solution was added

20 134.65 g (830 mmol) of powdered K.COs and 265.4 ml (3.32 mol) of ethyl iodide.
The mixture was slowly heated with stirring. At abbut 70%C a rapid gas evolution
ensues (probably ethyl chloride). After most gas has evolved, heating is continued to
reflux temperature. The mixture is refluxed for 5 hr and then poured onto ice water.
The solid is collected, washed several times with water, and air dried. The solid is

25  dissolved in 2 L of boiling chloroform, treated with MgS0,, and filtered while hot. The
filtrate is boiled and diluted with 1.5 L hexanes. The mixture is cooled and solid is
collected giving 105 g of a yellow solid (53%).

2-Acetylamino-4-ethoxy-5-nitro-benzoic acid
30 A solution of 217.3 g of potassium permanganate and 75.23 g of magnesium sulfate in
5000 ml of water was heated to 80 °C. Then 119 g (0:5 moles) of 5-ethoxy-2-methyl-
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10 extracted from the manganese dioxide cake with acetone.

3-Ethoxy-4-nitroaniline

To 600 ml of H20 was slowly added 400 ml conc. H>SO4. To the hot mixture was

added 1185 g ().44 mol)) of 2-acetylamino-4-ethoxy-5-nitro-benzoic acid. The
15  mixture was heated to 110-112 °C with stirring. Initially there was a vigorous gas

evolution. After I hr., the mixture was poured unto ice. The mixture was made basic
with conc. ammonium hydroxide (an exothermic reaction ensued). The mixture was
allowed to cool to room temperature and the solid was collected by filtration. The
solid was washed several time with 500 ml portions of water and then dried in vacuum
20  and then extracted several times with warm ethyl acetate. The extracts were filtered

and solvent was removed giving 57.8 g (71%) of the product.

2-( 2-Cvano-2-ethoxvcar@nvl-ﬁnvlanﬂno)#-ethoxv-S-nitro-benzoic acid
A mixture of 58.96 g (0.324 moles) of 3-ethoxy -4-nitroaniline and 77.22 g (0.456
25  moles) of ethyl (ethoxymethylene) cyano acetate in 210 ml! of toluene was refluxed for

about 16 hours, (overnight). The reaction was cooled in an ice bath, and the product
was filtered. It was washed with three portions of ether, then dried to give 94.33 g
(95.8%) of the desired product. This can be recrystallized in about 80% yield from
methyl cellosolve.

30
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nitrogen. The reaction mixture was stirred vigorously at this temperature for 1.25 hrs,

and then allowed to cool to room temperature. The thick reaction mixture was diluted

with 2L of ether, filtered and washed with ether to yield 24.2g of the cyclized product

7-ethoxy-4-hydroxy-6-nitro-quinoline-3-carbonitrile as an off-white solid with a yield
10 of 76%.

The filtrate was evaporated to remove ether and then treated with hexane. The
resulting yellow precipitate was collected and washed with hexane to yield 10~15%
unreacted starting material, which could be recycled to generate more cyclized
product. The resulting filtrate was evaporated to remove hexane and then passed

15  through a thin pad of silica gel to remove colored impurities to regenerate the

Dowtherm for more cyclization reactions.

4-Chloro-7-ethoxy-6-nitro-quinoline-3-carbonitrile
In a IL round-bottomed flask, the nitro compound 7-ethoxy-4-hydroxy-6-nitro-
20  quinoline-3-carbonitrile (20 g, 77 mmol) was refluxed with 120 ml of phosphorus
oxychloride under nitrogen for 2.5 hrs, TLC (ethyl acetate: hexane=1:1) showed no
starting material left. The volatile reagents were removed by rotary evaporation and
further azeotropically removed with toluene at 50 °C. The flask containing the solid
residue was cooled in an ice bath, and 600 m! of methylene chloride was added to
25  dissolve the residue. The resulting cold methylene chloride solution was added into a
vigorously stirred solution of 250 ml ice-cold saturated potassium carbonate solution
(53.3g, 5 eq) and stirred for 30 min. The organic layer was separated, washed and
dried to give 18.58 g of 4-chloro-7-ethoxy-6-nitro-quinoline-3-carbonitrile with a yield
of 86.9%.
30
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6-Amino-4-(3-chloro-4-fluoro-phenylamino)-7-ethoxy-quinoline-3-carbonitrile

10 4-(3-Chloro-4-fluoro-phenylamino)-7-ethoxy-6-nitro-quinoline-3-carbonitrile
hydrochloride (38.6 g 91.2 mmol) was mixed with 35.7 g (638 mmol) of iron powder.
A solution of 43.9 g (820 mmol) of ammonium chloride in 280 ml of water was added
followed by 985 mi of methanol. The mixture was reflux with mechanical stirring
under nitrogen for 4 hr at which time TLC indicated complete reduction. The reaction

15  mixture was filtered hot and solids were washed with 500 ml of boiling methanol.
Afier the combined filtrate was evapérated, the residue was partitioned between 1.5L
of warm ethyl acetate and 700 ml of saturated sodium bicarbonate solution. The
organic layer was dried over magnesium sulfate, treated with Norite, filtered and
evaporated to give a solid which was recrystallized from CHCls- hexanes giving 25.0 g

20 (89%) of 6-amino-4-(3-chloro-4-fluoro-phenylamino)-7-ethoxy-quinoline-3-

carbonitrile as a light green solid.

amide

25 To 14.98g (63.17mmol) of trimethylsilyl 4-bromo-2-butenoate (prep.: Synthesis 745
1983) in 36ml of methylene chloride, was added 8.82g (69.5mmol) of oxalyl chloride,
followed by 1 drop of dried DMF. After the solution was stirred for 2hr, the solvent

was evaporated, and further azeotropically distilled with carobon tetrachloride to yield
the acid chloride.
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10% chloride prepared above in 183 ml of THF was added over 15 minutes, and then stirred

5  for half an hour at 0 °C. The reaction vessel was sealed and stored in the freezer

overnight.
The reaction solution was rotary evaporated and the residue was partitioned between
saturated sodium bicarbonate and ethyl acetate. The organic layer was separated,
washed, dried with magnesium sulfate and passed through a thin layer of silica gel to

10  give 32 g of the crude product as an orange solid. The crude product was refluxed
with 400 ml of methanol for half an hour. After cooling to room temperature, the
solid was collected and washed with methanol followed by hexane to give 21.3 g of
beige solid with a yield of 76.5%. It is a mixture of the bromo and chloro compounds.
More product could be isolated from the mother liquor.

15

ethoxy-quinolin-6-yl]-amide
The bromo/chloro compounds (19.88 g, 39.53 mmol) were dissolved in 800 ml of
THF at 0 °C and 2 equivalent of 2M dimethylamine (39.54 ml, 79.07 mmol) in THF

20 was added in one portion. The reaction solution was stirred at room temperature

overnight. Another equivalent of dimethylamine was added. After stirring overnight
at room temperature, only 10% of chloro compound was unreacted.
The reaction solution was rotary evaporated and the residue was partitioned between
ethyl acetate and saturated potassium bicarbonate. The organic layer was dried,
25 filtered and evaporated to give 17 g of orange glass. The crude product was taken up
in acetone and purified by column chromatography using acetone as the eluant. The
main fractions were pooled and evaporated to give 9.8 g of a yellow glass. It was then
dissolved in 350 mt of hot ethyl acetate and evaporated to a concentrated solution. A
few drops of methanol was added to assist recrystallization. After standing at room
30 temperature overnight, the beige crystals were filtered to yield 7.09 g of pure 4-
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or more alky of 1 to 6 carbon atom groups; or is a pyridinyl, pyrimidinyl, or
.phenyl ring; wherein the pyridinyl, pyrimidinyl, or phenyl ring may be
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, triftuoromethyl, 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, and benzoylamino;
nis 0-1;
Y is -NH-, -O-, -S-, or -NR- ;
R is alkyl of 1-6 carbon atoms;
Rj1, Ry, R3, and R4 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,
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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,
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Rs 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;

Rg is hydrogen, alkyl of 1-6 carbon atoms, or alkenyl of 2-6 carbon atoms;

R7 is chloro or bromo

Rg is hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6 cabon atoms, N-

alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-12 carbon
atoms, N-cycloalkylaminoalkyl of 4-12 carbon atoms, N-cycloalkyl-N-
alkylaminoalkyl of 5-18 carbon atoms, N,N-dicycloalkylaminoalkyl of 7-18
carbon atoms, morpholino-N-alkyl wherein the alkyl group is 1-6 carbon
atoms, piperidino-N-alkyl wherein the alkyl group is 1-6 carbon atoms, N-
alkyl-piperidino-N-alkyl wherein either alkyl group is 1-6 carbon atoms,
azacycloalkyl-N-alkyl of 3-11 carbon atoms, hydroxyalkyl of 1-6 carbon
atoms, alkoxyalkyl of 2-8 carbon atoms, carboxy, carboalkoxy of 1-6 carbon
atoms, phenyl, carboalkyl of 2-7 carbon atoms, chloro, fluoro, or bromo;

Z is amino, hydroxy, alkoxy of 1-6 carbon atoms, alkylamino wherein the alkyl
moiety is of 1-6 carbon atoms, dialkylamino wherein each of the alkyl
moieties is of 1-6 carbon atoms, morpholino, piperazino, N-alkylpiperazino
wherein the alkyl moiety is of 1-6 carbon atoms, or pyrrolidino;

m=1-4,q=1-3,and p = 0-3;

any of the substituents Ry, Ry, R3, or Ry that are located on contiguous carbon atoms
can together be the divalent radical -O-C(Rg);-O-;

or a pharmaceutically acceptable salt thereof with the proviso that when Y is -NH- ,
Ri, Ry, R3, and Ry are hydrogen, and n is 0, X is not 2-methylphenyl, in the
preparation of a medicament for treating or inhibiting colonic polyps in a

' fnammal;
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pharmaceutically acceptable salt thereof.

5. Use according to claim 1 in which the compound of formula I is selected from
4-[(3-bromophenyl)amino]-6,7-diethoxy-3-quinolinecarbonitrile;
4-dimethylamino-but-2-enoic acid [4-(3-chloro-4-fluoro-phenylamino)-3-cyano-7-
methoxy-quinolin-6-yl]-amide;

4-diethylamino-but-2-enoic acid [4-(3-chloro-4-fluoro-phenylamino)-3-cyano-7-
methoxy-quinolin-6-yl]-amide

4-dimethylamino-but-Z-enoic acid [4-(3-bromo-4-fluoro-phenylamino)-3-cyano-7-
methoxy-quinolin-6-yl]-amide; '
4-dimethylamino-but-2-enoic acid [4-(3-bromo-phenylamino)-3-cyano-7-ethoxy-
quinolin-6-yl]-amide;

4-diethylamino-but-Z-enoic acid [4-(3-bromo-phenylamino)-3-cyano-7-ethoxy-
quinolin-6-yl]-amide; '

4-morpholin-4-yl-but-2-enoic acid [4-(3-chloro-4-fluoro-phenylamino)-3-cyano-7-
methoxy-quinolin-6-yl]-amide;

4-dimethylamino-but-2-enoic acid [4-(3-bromo-phenylamino)-3-cyano-7-methoxy-
quinolin-6-yl]-amide;
N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]-4-methoxy-2-butynamide;
N-{4-[(3-chloro-4-fluorophenyl)amino]-3-cyano-6-quinolinyl} -4-dimethylamino-2-
bﬁtenamide; ‘
4-dimethylamino-but-2-enoic acid [4-(3-chloro-4-fluoro-phenylamino)-3-cyano-7-
ethoxy-quinolin-6-yl]-amide;

or a pharmaceutically acceptable salt thereof.
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N-[4-[(
butynamide;
" e) N-[4-[(3-bromophenyl)amino]-3-cyano-7-methoxy-6-quinolinyl]-2-
propenamide; ' V
f) 4-[(3-bromophenyl)amino]-6-nitro-3-quinolinecarbonitrile;
g) 6-amino-4-[(3-bromophenyl)amino]-3 -quinolinecarbonitrile;

h) - N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]-2-butynamide;
i) N-[4-[(3-broinophgnyl)amino]-3-cyano-6-quinolinyl] acetamide;
1) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl] butanamide;
k) N-[4-[(3-bromopheny1)aminoj-3-cyano-6-quinoli~ny1]—2-'prqpenamide;
1) N-[4-[(3 bromophenyl)armno] -3-cyano-6-quinolinyl]-2-
chloroacetamxde
‘m) 4-[(3,4-dibromophenyl)amino}- 6 nitro-3-quinolinecarbonitrile;
n) 6-amino-4-[(3,4-dibromophenyl)amino]-3-quinolinecarbonitrile;
0) N-[4-[(3,4-dibroniophenyl)amiri6]-3-cyano_-6-quinolinyl]-2-
| butynamide; .
P) 6-nitro-4-[(3-triﬂuorqmethylphenyl)amino]-3-quinolinecarbonitrilc;
qQ . 6-amino;4-[(3-trif'l'L‘lorometHyl'phenyl)axﬁino]-3-quinolinecarbonitrile;
I) N;[4~[(3-triﬂuoromethy.lphenyl)amino]-3-cyano-6-quinolinyl]-2—
~ butynamide; | '
s) 4-[(3-bronloﬁhenyl)amino]-6,7-dimethoxy-3-quinolinecarbonitrile;
t) 4-[(3-ﬂuorophenyl)amino]-6,7—dimetho-xy-3-quinolinecarbonitrile;
u) 4-(cyclohexyamino)-6,7-dimethoxy-3-quinolinecarbonitrile; .
v) 4-[(3-bromophenyl)amino]-6,7-dihydroxy-3-quinolinecarbonitrile;
W) 8-[(3-bromophenyl)amino]-[1,3]-dioxolo[4,5-g]quinoline-7-

carbonitrile;
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y) 4-[(3- tnﬂuoromethylphenyl)ammo 6,7-dimethoxy-3-
quinolinecarbonitrile;

z) . 4-.[(3,4-.dimethoxyphenyl)amino];6,7-dimethoxy-3-
quinolinécarbohitrile;
aa)  4-[(methylphenyl)amino]-6,7-dimethoxy-3-quinolinecarbonitrile;
bb)  4-[(3-cyanophenyl)amino]-6,7-dimethoxy-3-quinolinecarbonitrile;
cc)  4-[(4- ﬂuorophenyl)amino] 6,7- dimethoxy-3‘quinolinecavrbonitrivle;
dd) 4-[(3- (hydroxymethyl)phenyl)ammo] -6,7- d1methoxy-3-
quinolinecarbonitrile;
ee)  4-(3-bromophenoxy)-6,7- d1methoxy-3 qulnohnecarbomtrlle
16 4-[(4-bromophenyl)sulfanyl]-6,7-dimethoxy-3- qulnohnecarbonitrile;
gg)  N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]-3(E)-chloro-2-
propenamnide; _
hh) N-[4-‘[(3-bromophenyl)amino]-3-cyaho-6-quinoliny1]-3(Z)-chlo_fo-2- R
propenamide;
ii) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]-2-methyl-2-
- propenamide;
ii) | N-[4-[(3.,4- dlbromophenyl)ammo] -3- -Ccyano- -6-quinolinyl]-2-
propenamide;
Kk)  N-{4-[(5-bromo-3-pyridinyl)amino]-6,7-dimethoxy-3-
quinolinecarbonitrile; .
1) 4-[(3-bromophenyl)amino]-6,7-bis(methoxyme.thoxy)-3-
I' quinolinecarbonitrile'
mm) N-[4-[(3- bromophenyl)ammo] 3-cyano-6-quinolinyl]-4-hydroxy-2-
butynamide;
nn)  N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]-4-morpholino-2-
butynamide; | '
00)  N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]-4-
dimethylamino-2-butynamide;
pp)  N-[4-[(3- bromophenyl)ammo] -3-cyano-6-quinolinyl}-4- methoxy-z-
R butynamide;
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qq)- 4-(3-bromophenylmethylamino)-6,7-diethoxy-3-quinolinecarbonitrile;

) - 4-(3-phenylmethylamino)-6,7-diethoxy-3-quinolinecarbonitrile;

ss) 4-(3,4-dimethoxyphenylmethylamino)-6,7-diethoxy-3-
quinolinecarbonitrile;

tt) 4-(3,4-dichlorophenylmethylamino)-6,7-diethoxy-3-

' qulnohnecarbomtnle

uu)  4-methoxy-but-2-enoic acid [4 (3-bromo- phenylammo) 3 -Cyano-

| quinolin-6-yl]-amide;

vv)  4-(4-chloro-2-fluoro-phenylamino)-7-(3-chloro-propoxy)-6-methoxy-
quinoline-3-carbonitrile;

ww)  4-(4-chloro-2- ﬂuoro-phenylammo) -6-methoxy-7- (3 morphohn 4-yl-
propoxy)-quinoline-3-carbonitrile;

xx)  7-(2-dimethylamino-ethoxy)-4-(3-hydroxy-4-methyl-phenylamino)-6-
methoxy-quinoline-3-carbonitrile;

YY) 4—(3-hydroxy-4-méthyl-phenylamino)-6-methoxy-7-(2-morpho'lih-4-yl-
ethoxy)-quiholine-3-carbonitrile; or _

2z) 4-.(4-chloro'-2-ﬂuoro-5-hydroxy-phenylamino)-7-(3-dimethylamino-
propoxy)-6-methoxy-quinoline-3-carbonitrile;

or a pharmaceutically acceptable salt thereof is provided.

7. . Use according to.claim 1 in which the cofnpound- of formula I is one of the
following; | |
ay 4-(4-ch10ro-2-ﬂu0ro-5-hydroxy-phenylamino)-é-methoxy—7-(3-
' morpho1in-4-yl-propoxy)-quinoline-3-carbonitrile;
b) 4-(4-chloro-2-fluoro-5-hydroxy-phenylamino)-7-(2-dimethylamino-
ethoxy)-6-methoxy-quinoline-3-carbonitrile;
c) 4-(4-chloro-2-fluoro-5-hydroxy-phenylamino)-6-methoxy-7-(2-
morpholin-4-yl-ethoxy)-quinoline-3-carbonitrile; |
d)  N-[3-cyano-4-(3-fluorophenylamino)quinolin-6-yl]acrylamide;
e) 6,7-dimethoxy-4-(3-nitrophenylamino)quinoline-3-carbonitrile; |

f) 4-(3-b'romophenylamino)-6-ethoxy-7-methoxyquinoli'ne-3-carbonitrile;
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g) *  6-ethoxy-4-(3-hydroxy-4-methylphenylamino)-7-methoxyquinoline-3-
carbonitrile; |

h) 4-dimethylamino-but-2-enoic acid [4-(3-bromo-phenylamino)-3-
cyano-quinolin-6-yl]-amide; -

i) . 4-diethylamino-but-2-enoic acid [4-(3-bromo-phenylamino)-3-cyano-
quinolin-6-yl]-amide; . | .

1) 4-methylamino-but-2- en01c acid [4-(3-bromo- phenylammo) 3- -cyano-
qumolm- -yl}-amide;

k) 4-[(3-broniophenyl)amino]-8-methy1-6-nitro-3-quinolinecarbonitdle;

| 1)) 4-[(3-bromophenyl)amino]-8-dimcthylamindmethyl-G-nitro—B‘-

qumolmecarbomtrlle

m) 6-amino-4- [(3 bromophenyl)ammo] -8-dimethylaminomethyl-3-
quinolinecarbonitrile; '

n) N-{4-[(3 ~bromophenyl)amino]-3-cyano-8-dimethylaminome.thyl-6-
quinolinyl}-2-butynamide;

0) N-{4-[(3 ~bromophenyl)amino]-3-C}}ano-8-dimethylaminometh§l-6-
quinolinyl}-2-propenamide;

p) N-{4-[(3-bromophenyl)amino]-3-cyano-8-dimethylaminomethyl-6-
(juinolinyl}acétam'ide; '

o)) 4-[(3-chloro-4-ﬂuorophenyl)amino]-7-methoxy-.6-A
(morpholinopropoxy)-3-quinolinecarbonitrile;

r) 4-[(3-brorhophenyl)amino]«7-r‘neﬁh,oxy—6-(morpholinopropoxy)-3-
quinolinecarbonitrile;

s) 4-[(4-chloro-2-fluorophenyl)amino]-7-methoxy-6-
(morpholinopropoxy)-3-quinolinecarbonitrile;

t) 4-[(3-hydroxy-4-methylphenyl)amino]-7-methoxy-6-
(morpholinopropoxy)-B'-quinolin'ecarbonitrile;

u) | N-{3-cyano-4-[(3-iodophenyl)amino]-6-quinolinyl }'-2-propenamide;

v) 6 amin6 4-[(3-iodophenyl)amino]-3- quinolinecarbonitril-e° '

W) 4-[(3- 1odophenyl)ammo] 6-nitro-3- qumolmecarbomtnle

X) N- {3-cyano-4-[(3-methylphenyl)amino]-6-quinolinyl}-2- butynamxde

y) 6-amino-4-[(3-methylphenyl)amino]-3-quinolinecarbonitrile;
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z)*
aa)
bb)
cc)
dd)
ee)
ff)

gg)
hh)
i

kk)

1)

rp)
qq)

ss)

tt)

uu)

6-nitr0-4.—[(3-methylphenyl)ainino]—3-'quinolinecarbonitrile;
N-{4-[(3-chlorophenyl)amino]-3-cyano-6-quinolinyl}-2-propenamide;
6-amino-4-((3-ch_lorophenyl)amino]-3-'quin'olinecarbonitrile;
4-[(3-chlorophenyl)amino]-6-nitro-3-quinolinecarbonitrile;

N-{3-cyano-4-[(3-methoxyphenyl)amino]-6-quinolinyl}-2-

" propenamide;

N- {3-cyano-4-[(3-methoxypheny])amino]-é-quinolinyl} -2~
butynémide'; ' |
N-{3-cyano-4-[(3-methoxyphenyl)amino]-6-quinolinyl} -4-pipen'dino-
2-butynamide; _

6-amino-4—[(3-methoxyph enyl)amino]-3-quinolinecarbonitrile;
4-[(3-methoxyphenyl)amino]-6-nitro-3-quinolinecarbonitrile;
N-{4-[(3-chloro-4-fluoro-phenyl)amino]-3-cyano-6-quinolinyl } -2-
butynamide; .

N- {44[(3-chloro-4-ﬂuo;‘ophenyl)amino]-3 -cyano-6-quinolinyl}-2-
propenamide;

N- {4—[(3-ch10ro-4-ﬂuorophenyl)amino]—B -éyano-6-quinol’inyl} -4-
diethylamind-Z-buter}amide; .

N- {4-[(3—chloro-4-ﬂuorophenyl)amind]-3.—cyano-6-quinolinyl} -4-
niorpholino-2-butenamide ;

N-{4-[(3-chloro-4-fluorophenyl)amino]-3-cyano-6-quinolinyl } -2-

| morpholin-4-ylmethyl-2-propenamide;

6-amino-4-[(3-chloro-4-fluorophenyl)amino]-3-quinolinecarbonitrile;

" 4-[(3-chloro-4-fluorophenyl)amino]-6-nitro-3-quinolinecarbonitrile;

N-{4-[(4-bromophenyl)amino]-3-cyano-6-quinolinyl }-2-propenamide;
6-amino-4-[(4-bromophenyl)amino]-3-quinolinecarbonitrile;
[(4-br0mophehy1)amino]-6-nitro-3-quinolinecarbonitrile;
N-{3-cyano-4-[(3,4-difluorophenyl)amino]-6-quinolinyl]-2-

propenamide;

. 6-amino-4-[(3,4-difluorophenyl)amino]-3-quinolinecarbonitrile;

4-[(3,4-difluorophenyl)amino]-6-nitro-3-quinolinecarbonitrile;
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ww)  N-{4-[(3-chloro-4-thiophenoxyphenyl)amino]-3-cyano-6-quinolinyl}-
2-butynamide; |
Xx)  6-amino-4-[(3-chloro-4- th1ophenoxyphenyl)am1no] -3-
qumolmecarbomtnle
yy)  4-[(3-chloro-4- thlophenoxyphenyl)ammo] 6-nitro- 3-
v quinolinecarbonitrile; - or
zz)  N-{3-cyano-4-[(3-cyanophenyl)amino]-6-quinolinyl}-2- propenamlde

or a pharmaceutically acceptable salt thereof.

8. Usé according to claim 1 in which the compound of formula I is one of the
following: '

a) N-{3-cyano-4-[(3-cyanophenyl)amino]-6-quinolinyl}-4-piperidino-2-

* butynamide;
b) 6-amino-4-[(3-cyanophenyl)amino]-3-quinolinecarbonitrile;
c) 4-[(3-cyanophenyl)amino]-6-nitro-3-quinolinecarbonitrile;

d) N-{3-cyano-4-[(3-ethynylphenyl)amino]-6-quinolinyl}-2-butynamide;

e) N-{3-cyano-4-[(3-ethynylphenyl)amino]-6-quinolinyl}-2-propenamide;

1) N- {3—qyano~4-t(3-ethynylphenyl)amino]-6-quin01inyl} -4-piperidino-2-
butynamide; ' ' |

g) 6-amino-4-[(3-ethynylphenyl)amino)-3-quinolinecarbonitrile;

h) 4-[(3 -ethynylphen&l)a‘mino]-6-nitro-3-quinolinécarbonitrilé;

) N- {4-[(3 -bromophenyl)amino]-3-cyano-6-quinolinyl}-4-piperidino-2-
butynamide; |

i) N-{4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl}-4--
dipropylamino-2-butynamide;

k) N-{4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl } -2-morpholin-4-

_ ylmethyl-2-propenamide; | '

1) N-{4-[(3-bromo-4-fluorophenyl)amino]-3-cyano-6-quinolinyl} -4-
dimethylamino-2-butenamide;

m)  N-{4-[(3 -bromo-4-ﬂuorophenyl)amino]-3-.cyano-6-quinolin'yl} -4- )

diethylamino-2-butenamide;
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n) *  N-{4-[(3-bromo-4-fluorophenyl)amino]-3-cyano-6-quinolinyl}-4-

morpholino-2-butenamide;
| 0) N-{4-[(3-bromo-4-fluorophenyl)amino]-3-cyano-7-methoxy-6-

quinolinyl}-4-morpholino-2-butenamide; _

1) 4-[(3-bromophenyl)amino]-7-ethoxy—6-methoxy—3r
quinolinecarbonitrile;

q). 7-ethoxy-4-[(3-hydroxy-4 -methylphenyl)ammo] 6-methoxy-3-
quinolinecarbonitrile;

1) N-[4-[(3-chloro-4-fluorophenyl)amino]-3-cyano-6-quinolinyl]-4-
dimethylamino-(z)-2-butenamide;

s) N-[4-[(3-chloro-4-flucrophenyl)amino]-3-cyano-6-quinolinyl}-4-
methoxy-(z)-2-butenamide;

t) 4-[[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]amino]-2-
methylene-4-oxo-butanoic aéid; |

| u) N-[4-[(3.-bromopheny1)arnino]-3-Cyano-6-quinolinyl]-4—diethylamino-

2-butynamide;

V) N-[‘4-[(3-br0mophenyl)amino]-3-cyano-6-quinolinyl]- 4-(n-
ethylpiperazino)-2-butynamide; ‘

w) N-[4-[(3-chloro-4- ﬂuorophenyl)ammo] -3-cyano-6- qumolmyl] -4-

, diethylamino-2- butynamlde, '

X) N-[4-4[(3-bromophenyl)amino]-3-cyano-é-quinolinyl]- 4-(n-
methylpiperazino)-2-butynamide;

y) N-:[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]- 4-(n-isopropyl-
n-methylamino)- 2-butynamide; 4

z) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]- 4-
diisopropylamino-2-butynamide;

aa) N-[4-[(3-éhloro-4-ﬂuoro.phenyl)amino]-3-cyano-6-quinolinyl]-4-
dimethylamino-2-butynamide; |

bb)  N-[4-[-(3-chloro-4-fluorophenyl)amine]-3-cyano-6-quinolinyl]-4-
methoxy-2-butynamide;

cc)  4-[(3-bromo-4-fluorophenyl)amino]-6-nitro- 3-qumolmecarbomtr11e

dd) 6-ammo-4-[(3-bromo-4-ﬂuorophenyl)‘am1n0]- 3-quinolinecarbonitrile;
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-dimethylamino-2-butynamide;

ffy  4-diethylamino-but-2-enoic acid [4-(3~bromo-phenylamino)-3-cya-no-
7-methoxy-quinolin-6-yl]-amide; |

gg)  4-morpholin-4-yl-but-2-enoic acid [4-(3-bromo-phenylamino)-3-

' cyano-7-methoxy-quinolin-6-yl]-amide; |

hh) 4-(3-chloro-4-ﬂuoro-pheny1amino)-7-rhethoxy-6enitr0-quiholine-3-
- carbonitrile; |

i1) 6-amino-4-(3-chloro-4-ﬂuoro-phenylamino)-7-methoxy-quinoline—34
carbonitrile; . '

i) 4-(3-bromo-4-ﬂuoro-ph'enyl.amino)-7-methoxy-.6-nitro-quinoline-B-
carbonitrile; ' |

- kk) 6-amino-4-(‘3-bromo-4-ﬂuoro-phenylamino)-7-meth§xy-quiﬁoline-3-'

carbonitrile; .

11 4-diethylamino-but-2-enoic acid [4-(3-bromo-4;ﬂuoro-phenylamino)-
3-cyano-7-methoxy-quinolin-6-yl]-amide;

mm) 4-(3-bromo-phenylamino)-7-ethoxy-6-nitro-quinoline-3-carbonitrile;

nn) 6-amino-4-(3;bromo-plaenylamino)-7-eth0xy-qﬁinoline-3-carbonitrile;

00)  4-bromo-but-2-enoic acid [4- (3 bromo-phenylamino)3-cyano-7-
ethoxy—qumolm—é yl]-amide; |

pp)  4-morpholin-4-yl-but-2-enoic acid [4-(3- bromo phenylamino)-3-
cyano-7-ethoxy—qu1nolm- -yl]-amide;

qq)  6-amino-4-(3-bromo-phenylamino)-8-methoxy-quinoline-3-
carbonitrile;

IT) 6-amino-4-(3-bromo-phenylamino)-8-methoxy-quinoline-3-
carbonitrile;

ss) '4-bromo-but-2-enoic acid [4-(3-bromo-phenylamino)-3-cyano-8-
methoxy-quinolin-6-yl]-amide;

tt) 4-dimethylamino-but-2-enoic acid [4-(3-bromo-phenylamino)-3-
cyano-8-mefhoxy-quinolin»-é-yl]-amide; .

uu) 4-diethylamino-but-2-enoic acid [4-(3 -bromo-phenylamino)-3-cyano-

8-methoxy-quinolin-6-yl]-amide;
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vv)

ww)

XX)

yy)

27)

4-morpholin-4-yl-but-2-enoic acid [4-(3-bromo-phenylamino)-3-

~ cyano-8-methoxy-quinolin-6-yl}-amide;

4-dimethylamino-but-2-ynoic acid [4-(3-bromo-phenylamino)-3-
cyano-7-methoxy-quinol-6-yl]-amide;
4-(4-chloro-2-ﬂuoro-phenylamino)-6,7—dimethoxy-quinoline-3-h
carbonitrile;
4-(3.-hydroxy-4-methyl-phenylamino)-6,7-dimethoxy-quirioline-B-
carbonitrile; or | |
4-(3-dimethylamino-phenylamino)-6,7,8-trimethoxy-quinoline-3-

carbonitrile;

ora pharmaceuticallly acceptable salt thereof is provided.

9. Use according to claim'1 in which the cdmpouhd of formula I is one of the
following; . '
a) 4-(3-hydroxy—4-m-ethyl-phenylamino)-6,7,8-trimethoxy-quinoline-}—
carbonitrile; |
b) 4-(4-chloro-2-ﬂuofo-phenylamino)-6,’7,8-trimethoxy-quinoline~3-
| carbonitrile; ’
c) »4~(4ﬂchloro-2-ﬂuoro-phenylamino)—S,8-dimethoxy-quinoline-3-
carbonitrile; v
d) 4-(3-hydroxy-4-methyl-phenylamino)-5,8-dimethoxy-quinoline-3-
carbonitrile; |
e) 4-(3-bromo-phenylamino)-5,8-dimethoxy-quinoline-3-carbonitrile;
) 4-(3-bromo-phenylamino)-6,7,8-trimethoxy-quinoline-3-carbonitrile;
g) 4-(3-dimethylamino-phenylémino)-S,8-dimethoxy—quinoline-3-
carbonitrile; |
h) 4-(4-chloro-2-fluoro- S-hydroxy -phenylamino)-5,8-dimethoxy-
'~ quinoline-3-carbonitrile;
1) 4-(4-chloro-2-fluoro-5-hydroxy-phenylamino)-6,7,8-trimethoxy-
quinoline-3- carbomtnle
) 4-(3-hydroxy-2- mcthyl phenylamino)-6,7- d1methoxy-qu1nohne -3-

carbonitrile;

10
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k) 4-(2-hydroxy-6-methyl-phenylamino)-6,7-dimethoxy-quinoline-3-
carbonitrile; |

1) 4-(3-bromo-4-methyl-phenylamino)-6,7-dimethoxy-quinoline-3-
carbonitrile; |

m) 4-(3—chloro-4-hydroxy-phenylamino)-6,7-dimethoxy-quinoline’~-3-
carbonitrile;

n) | 6,7-dimethoxy-4-(2-methylsulfanyl-phenylamino)-quinoline-3-
carbonitrile; | |

0) 1,4-dihydroquinoline-6,7-diethoxy-4-oxo-3-carbonitrile;

P) 4-[3-chloro-4-(phenylthio)phenylamino]-6,7-diethoxy-3-quinoline-
carbonitrile; |

q) 4-[3-chldro-4-(phenylthio)phe_:nylamino]~6,7-dime-thoxy-3-quinoline-
carbonitrile;

1) 4-(3-chloro-4-ﬂuorophenylamiho)—6,7-diethoxy-3-'

_quinolinecarbonitrile;
s) 4-(3-acetylphenylamino)-6,7-diethoxy-3-quinolinecarbonitrile;
) 4-(n-methylphenylamino)-6,7-diethoxy-3-quinolinecarbonitrile;

u) 4-(phenylamino)-6,7-diethoxy-3-quinolinecarbbnitrile;

V) .4-(4-ﬂuoropheny1amino)—6,7-diethoxy-3-Quinolinecarbonitrile;

w) 4-(4-fluoro-2-methylphenylamino)-6,7-diethoxy-3-

- quinolinecarbonitrile;-

X) 4-(3-chlorophenylamino)-6,7-diethoxy-3-quinolinecarbonitrile;

y) 4-(3-fluorophenylamino)-6,7-diethoxy-3-quinolinecarbonitrile;

z) 4-(3-amin6phenylamino)-6,7-dimethdxy-.3-quinolinecarbonitri-le;

aa) 4‘-(3-acetamidophenylamino)-é,7-'dimethoxy-3-quinolinecarﬁonitrile;

bb) 4-[3-(2-butynoylamino)ph,enyiamino)]-6,7-dimethoxy-3-quinoline-
carbonitrile; .

cc) . 4-[3-(hydroxymethyl)phenylamino}-6,7-dimethoxy-3-quinoline-'
carbonitrile; o

dd) - 4-[3-(chloromethyl)phenylamino]-6,7-dimethoxy-3-quinoline-

carbonitrile;



&10%" c& ()- *10% m& ()- " &10%r m& ()-101101@] ~ _ j k jJ.4 109 G’%ISEP(MI'
10%n m& ()-  10%n m& ()- 10%n m& ()- ~10%n1 m& ()- =~ , 10%n nm&

tT<4 10% 10% n& ()- 10% & ()-  10% m& ()- 10% n& ()- 111111 pX<4

10% 10%n' m& ()-  10%n'm& ()- 10%n'm& ()-  10%n m& ()- 10%n m& () -
ITTUVId el h! 1 sW4  10% m& ()- 10%d m& ()-  10%d m& ()- 10% m& () -
10%r g ()- 11IIIIL I xX@  10%t g () -- 198096 & ()~ 10% & () -
10%m m& (Y- !!1"UUHUI"J"pX<4  10%n m& () -

ee)  4-[3-(acetylthiomethyl)phenylamino]-6,7-dimethoxy-3-quinoline-
carbonitrile; '
ff) 4-[3-(thiomethyl)phenylamino]-6,7-dimethoxy-3-quinolinecarbonitrile;
gg)  4-[(3-bromophenyl)amino]-8-methoxy -3-quinolinecarbonitrile;
hh) . ‘4-(4-chldro-2-ﬂﬁoro¥phenylamino)-8-methoxy-quinoline-3-
, carbonitrile;
it) 4-(3;'hydroxy-4-methyl-phenylamino)-8-methoxy—quinoline-3-
cafbonitrile; |
39 4-(3-dimethylamino-phenylamino)-8-methoxy-quinoline-3-
carbonitrile; _ . |
kk) 4-(4—bromo-3-hydroxy-phenylamino)—S-rnethoxy—quinoline¥3-
carbonitrile ;
11) 4-(3- hydroxy-4 methoxy—phenylammo) 8-methoxy-quinoline-3-
carbonitrile;
mm) 8-methoxy-4-(2,4,6-trifluoro-phenylamino)-quinoline-3-carbonitrile;
nn)  4-(3-hydroxy-4-methyl-phenylamino)-7-methoxy-quinoline-3-
carbonitrile;
00) 4-(4-ch1oro-2-ﬂuoro-5-hydroxy-phenylamino)-7-methoxy—quinoline-3-
carbonitrile;
pp). 4-(4-chloro- 2 ﬂuoro-phenylammo) 6- methoxy-qumolme -3-
- carbonitrile;
qq  4-(3-hydroxy-4-methyl- phenylammo) 6- methoxy—qumohne 3-
carbomtrlle
IT) 4-(4-chloro-2-fluoro-5-hydroxy-phenhylamino)-6-methoxy-quinoline3-
~ carbonitrile;
ss) 4-(3,5-dichloro-4-hydroxy-phenylamino)-6,7-dimethoxy-quinoline-3-
carbonitrile ; . "
tt) 4-(2-hydroxy-4-methyl-phenylamino)-6,7-dimethoxy-quinoline-3-
carbonitrile;
uu)  4-(4-hydroxy-3,5- dlmethyl-phenylammo) -6,7-dimethoxy-quinoline- 3-

carbinitile;
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" vV} 4-(5-chloro-2-hydroxy-phenylamino)-6,7-dimethoxy-quinoline-3-
carbonitrile;
ww)-  4-(3,5-dibromo-4-hydroxy-phenylamino)-6,7-dimethoxy-quinoline-3-
carbonitrile;
xx)  4-(4-hydroxy-2-methyl-phenylamino)-6,7-dimethoxy-quinoline-3-
_carbonitrile; ' |
yy)  6,7-dimethoxy-4- (pyridin-3-ylamino)-quinoline-3-carbonitrile; or
zz)  6,7-dimethoxy-4- (3—methylsulfanyl-phenylammo) qumolme -3-
carbonitrile;

or a pharmaceutically acceptable salt thereof is provided. -

10.  Use according to claim 1 in which the compound of formula I is one of the
following:
a) 4-(2-hydroxy—5-methyl-phenﬂamino)-6,7-diméthoxy—quinoline-3-
carbonitrile ;
- b) 4-(2- chloro-4- hydroxy-phenylammo) -6,7- dnnethoxy—qumolme -3-
carbonitrile;
c) 6,7-dimethoxy-4-(4-methylsulfanyl-phenylamino)-quinoline-3-
' carbonitrile; 4
d) 4-[4-(2-hydroxy-ethyl)-phenylamino]-6,7-dimethoxy-quinoline-3-
carbon'itrile;
e) 4-(2,4-dihydroxy-phenylamino)-6,7-dimethoxy-quinoline-3-
carbonitrile; '
) 4-[2-(2-hydroxy-ethyl)-phenylamine)-6,7-dimethoxy-quinoline-3-
carbonitrile; "
g) 4-(3-bromophenylamino)-6,7-dihydroxy-3-quinolinecarbonitrile ;
h) 4-(3-bromophenylamino)-6,7-di-n-propoxy-3-quinolinecarbonitrile ;

D 4-[(3-bromophenyl)-n-acetylamino]-6,7-dihydroxy—3-quinolin-e-

carbonitrile;
1) 4-(3-bromophenylamino)-6,7-di-n-butoxy—3-quinolinecarbqnitljile ;
k) 4-(4-chloro-2-ﬂuorophenylah1ino)-’7-rnethoxy-3-quinolinecarbdnitrile ;

1)) ~ 4-(4-chloro-2-fluorophenylamino)-7-hydroxy-3-quinolinecarbonitrile;-
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xh) 4-[(4-chloro-2-f-luorophenylamino)-n—acetylamino]-7-‘hydroxy—3-
quinolinecarbonitri‘le; |

n) 4-(4-chloro-2-’ﬂuorophenylamino)-7-ethoxy-3-quinolinecarbonitrile ;

0) - 4-[(3-bromophenyl)amino]'-6,74bis(2-meth6xyethoXy)*3-quinoline-
carbonitrile; |

P) 4-(2-aminpheny1méthylamino)-6,7-diethoxy-3-quinolinecarbohitrile ;

Q) 4-(3,4-diﬂ-uorophenylmethylamino)-6,7-d-iethoxy-3-quinoline{
carbonifrile ; ' ' |

r) 4-methoxy-but-2-enoic acid [4-(3-bromo-phenylamino)-quinazolin-6-
yl]-amide; . |

s) . 7-benzyloxy-4-(_4-chlorod2-ﬂuoro-phenylamino)-6-methoxy—quinoline-

. . 3-carbonitrile; |

t) 4-(4-chloro-2-ﬂuoro-5-hydroxy-phenylam.ino)-7-methoxy-6-(3—
morpholin-4-yl)-propoxyl-quinoline-3-carbonitrile;'

u) N-[4-(3-bromo-phenylamino)-B-cyano-quinolin-é—yl]-3-chloro—(e)
acrylamide; '

V) N-[4-(3-bromo-phenylamino,)—S-cyano-quinolin—6-yl]- 3-chloro-(z)-
acrylamide; ’

w) N-[4- [(3-bromophenyl)ammo] -3-¢cyano-6- qumohnyl] -4-morpholino- 2—
butynamide; .

X). N-[4-[(3 -bromophenYl)amino]—?:—cyano-6-quindlinyl]'-4-
dimethylamino-2-butynamide;

Y) N-[4-[(3-bromophenyl)amino]-3-cyano-6- qumolmyl] -4-t-
butyldlmethylsxloxy-Z -butynamide;

z) N-[4-[(3-bromophenyl)amino]-3-cyano-6- qumolmyl] -4- hydroxy-2-
butynamide;

aa) 4.-(3-hydroxj/methyl-2-methylphenylamino)-6,7-dime.thoxyquinoline~
3-carbonitrile;

bb)  4-(2-amino-4,5- dimethylphenylamino)-6, 7-dimethoxyquinoline-3-carbonitrile;

cc) 4-(4- ethylphenylarnmo) -6,7-dimethoxyquinoline-3- carbonitrile; |

dd)  4-(4-chloro-2-methylphenylamino)-6,7- dimethoxyquinoline-3- carbonitrile;

ee) 6,7-dxmethoxy-4-(3-phenoxyphenyl,ammo)qumolme -3-carbonitrile;
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ff)  4-(4-chloro-3-trifluoromethylphenylamino)-6,7-dimethoxyquinoline-3-
. carbonitrile;

gg) 4-(3-hydroxy-phenylamino)-6,7-dimethoxy-quinoline—3-carbonitrile; :

hh)  4-(4-methyl-phenylamino)-6,7-dimethoxy-quinoline-3-carbonitrile;

i) 4-(3-hydroxy—4-me;hyl-phenylamino)-8-methoxy¢6-ni-tro-quinoline-3-
carbonitrile; A

i 4-(4-chlo‘ro-2-ﬂuoro-ph’enylamino)-8-methoxy-'6-nitr‘o-qu'iho'line-B-
carbonitrile; |

kk)  4-(3-hydroxy-4- methoxy—phenylammo) 8-methoxy—6 -nitro-quinoline-3-

' carbonitrile; : .

1) 6-amino-4-(3-hydroxy-4-methyl-phenylamino)-8-methoxy -quinoline-3-
carbonitrile; - _

mm) 6-amino-4-(3-hydroxy-4-methoxy-phenylamino)-8-methoxy -quinoline-3-
carbonitrilé;

nn) N-{4-[(3-bromo-4~ﬂuoropheny1)amino]-3—cyéno-?-methoxy—6-
quinolinyl}-4-bromo-2-butenamide;

00) N-{4- [(3 -bromophenyl)amino]-3- cyano-7-methoxy—6 qumohnyl} -4-
chloro-2-butenamide;

PP) N- {3-cyano-4-[(3-iodophenyl)amino]-6- qumohnyl} -2-butynamide;

qq)  N-{3-cyano-4-[(3-methylphenyl)amino]-6- qumolmyl} -2-propenamide;

IT) N- {4-[(4-bromophenyl)amino]-3-cyano-6-quinoliny1} -2-butynamide;

ss)  N- {4-[(3-chloro,—4-thiophenoxyphenyl)amino]-3 -cyano-é-quinolinyl} -

~ 2-propenamide; -

tt) N-{3-cyano-4-[(3,4- dlﬂuorophenyl)ammo] -6- qumollnyl} -2-
butynamide;

uu)  N-{4-[(3- chlorophenyl)ammo] -3- -cyano- -6-quinolinyl}- 2-butynam1de

vv)  N-{3-cyano-4-[(3-isopropylphenyl)amino]-6-quinolinyl}-2-
butynamide; '

ww) N-{3-cyano-4-[(3-isopropylphenyl)amino]-6-quinolinyl}-2-
propenamide;

XX) 6;amino-4-[(3-isopropylphenyl)amino]-3-quinolinecarbonitrile;

yy)  4-[(3-isopropylphenyl)amino]-6-nitro-3-quinolinecarbonitrile; or
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zz)  4-(3-bromo- phenylammo) -6- (3-pyrr011dm-1-yl-propylammo)
quinoline-3-carbonitrile;

or a pharmaceutically acceptable salt thereof.

"~ 11.  Use according to claim 1 in which the compound of formula I is one of the
following: ,

a) 4-(3-azido-phenylamino)-6, 7-dimeth-oxy-quinol'i.ne-3-carb'onitrile;

b) 6-amino-4-{(4-chloro-2-fluorophenyl)amino]-7- methoxy-3-
qumolmecarbomtnle

c) 4-[(4-chloro-2- ﬂuorophenyl)ammo] 7-methoxy-6 mtro 3-
quinolinecarbonitrile; )

d) 4-[(3,4-dichlorophenyl)-amino]-6—nitro-3-quinélinecarbonitrile;

e) 67ami'no-4—[(3-rnethylsulfanylphenyl)a‘mino}-3—quinolihecarbonitrile;

f) 4-[(3-fnethylsulfanylphenyl)amino]-6-nitro-3-quinolinecarbonitrile;

g) 4-[(3-trifluoromethoxyphenyl)amino]-6-nitro-3-quinolinecarbonitrile;

h) 4-(3-dimethylamino-phenylamino)-6,7-dimethoxy-quinoline-3-
carbonitrile; |

Iy 6,7- d1methoxy—4 ( 4-methoxy -2- methyl-phenylamlno) quinoline-3-
carbonitrile; ,

1) 4-(3-hydroxy-4-me.thoxy-phenylamino)-6,7-diméthoxy-quinoline;B-
carbonitrile; | | |

k) 4-(3-chloro-4-rﬁethyl-phenylam‘ino)—6,7-dimethoxy-quinoline-3-

| carbonitrile;

l) 6,7-dimethoxy-4-(4-phenoxy-phenylamino)-quinoline-3-carbonitrile;

'm) 4-(5-chloro-2-methoxy-phenylamino)-6,7-dimethoxy-quinoline-3- |
carbonitrile;

n). 3:(3-cyano-6,7-dimethoxy-quinolin-4-ylamino) -2-methyl-b,enzoic' e

. acid;

o)  4-(4-chloro-2-fluoro-phenylamino)-6,7-dihydroxy-quinoline-3-

carbonitrile ; |

P 4-(3 hydroxy- -methyl phenylammo) -6,7-dimethoxy-quinoline-3-

carbonitrile;
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New RonanAri al Cofyri er 6-Nenitidr4 R ati flovormetyl sHdaglanemt)fuinoline-3-carbonitrile;

u) 6-amino-4-(3,4-dibromophenyl'amino)quinoline-3-carbo’ni‘trile;

V) | N-[3-cyano-4-(3 4-dibromophenylaminb)quinolin-é-yl]acrylamide'

w) N-[4-(3 bromophenylammo) -3- cyanoqumolm -6-yl]propionamide;

X) (e)-but-2-enoic acid [4-(3- bromophenylammo) 3-cyanoquinolin-6-
yl]Jamide;

y) N-[4-(3-bromophenylamino)-3-cyanO-quinolin:6-yl]-2—
methylacrylamide;

Z) 4-(3-fluorophenylamino)-6-nitroquinoline-3-carbonitrile;

aa)  6-amino-4-(3-fluorophenylamino)quinoline-3-carbonitrile;.

bb) 4-(3-dimethylamin‘ophenylamino)-6-nitroquinoline;3-carbonitrile;

cc)  4-(4-dimethylaminophenylamino)-6-nitroquinoline-3-carbonitrile;

dd) 6-amino-4-(3-dimethylaminbphenylamino)q.uinoline—3-carb_onitrile;

ee)  6-amino-4-(4-dimethylaminophenylamino)quinoline-3-carbonitrile;

ff) but-2-ynoic acid [4-(3-ﬂuoroph‘enylamiho)-S-cyanoquinolin-6-
yl]amide; '

gg)  N-[3-cyano-4-(3-dimethylaminophenylamino)quinolin-6-
yl]acrylamide; | ‘

hh)  N-[3-cyano-4-(4-dimethylaminophenylamino)quinolin-6-
yl]acrylamide; |

ii)  but-2- -ynoic acid [3-cyano-4-(3- dxmethylammophenylammo)qumohn-

6-yl]amide;

i) but-2-ynoic acid [3-cyano-4-(4-dimethylaminophenylamino)quinolin-
6-yllamide; '

kk)  4-(3-bromophenylamino)-6-dimethylaminoquinoline-3-carbonitrile

hydrochloride;
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0 .mm) 2-bromo-n-[4-(3-bromophenylamino)-3-cyanoquinolin-6-yl]acetamide;

nn)  6-iodo-4-(3-methoxyphenylamino)quinoline-3-carbonitrile;

00)  4-(4-hydroxy-2-methyl-phenylamino)-6-methoxy-7-(3-morpholin-4-yl-
propoxy)- qumolme -3-carbonitrile; -

pp)  4-(3-bromo- phenylammo) 6- methoxy-7 (3-morphohn -4-yl-propoxy)-

- quinoline-3-carbonitrile;

qq)  6-methoxy-4-(2- methylsulfanyl phenylamino)-7- (3-morphohn-4 yl-
propoxy)-quinoline-3-carbonitrile; or '

IT) 4-(4-hydroxy-3,5-dimethyl-phenylamino)-6- mcthoxy—? -(3- morphohn—

| 4-yl-propoxy)-quinoline-3-carbonitrile;

or a pharmaceutically acceptable salt thereof is prov1de,d.



