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METHOD OF TREATING OR INHIBTING COLONIC POLYPS

This invention relates to the use of certain cyanoquinoline compounds in the

treatment and inhibition of colonic polyps.

Colonic Polyps occur in both a familial pattern (Familial Adenomatous Polyps

(FAP) and sporadically. FAP afflicts approximately 25,000 patients in the US; while it

is estimated that sporadic adenomatous polyps (SAP) occur in approximately 2 million

people per year in the US alone. All these patients are at risk for developing

adenocarcinoma of the colon. In the case of FAP, that risk is virtually 100% and these

patients usually undergo a colectomy at an early age. Patients with sporadic polyps

are treated with polypectomy and require periodic colonoscopic examination because

of their inherent risk of developing recurrent polyps. In fact, parents and siblings of

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

The genetic basis for FAP has been linked to the presence of mutations in the

APC gene. Similar APC,utations 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; that mediate a number of

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

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.



WO 01/68186 PCT/US01/07068

-2-

A major problem with NSAID therapy has been the development of serious side

effects including peptic ulceration, and cholestatic hepatitis and renal papillary

necrosis. Long term therapy with NSAIDs for the treatment of polyps is therefore

considered to be impractical.

It has recently been proposed that the activation and overexpression of COX-2

in adenomatous polyps is due to activation of the epidermal growth factor receptor

(EGFR). EGFR stimulation by one of it's ligands amphiregulin induces the

nuclear targeting of COX-2, release of PG's and subsequent mitogenesis, in polarized

colonic epithelial cells. COX-2 inhibitors have been shown to prevent this series of

events.

DESCRIPTION OF THE INVENTION

This invention provides a method of treating or inhibiting colonic polyps in a

mammal in need thereof which comprises providing to said mammal an effective

amount of a compound of formula 1:

(CH 2)n-X

R1 Y

R2 C -N

R3 Y N
R4

wherein:

X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with one

or more alkyl of 1 to 6 carbon atom groups; or 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,
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hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon
atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy,
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to
12 carbon atoms, phenylamnino, benzylamino, alkanoylamino of 1-6 carbon
atoms, alkenoylainino of 3-8 carbon atoms, alkcynoylamnino of 3-8 carbon
atoms, and benzoylainino;

n is 0-1;
Y is or -NR-;
R is alkyl of 1-6 carbon atoms;
R, 1R2, R(3, and 1R4 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,
balomethyl, alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon
atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon
atoms, alkenoyloxymethyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9
carbon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms,
alkylthio of 1-6 carbon atoms, alkylsuiphinyl of 1-6 carbon atoms,
alkylsuiphonyl 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, alkylamrino of
1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, amninoalkyl of 1-4
carbon atoms, N-alkylaminoalkyl of 2-7 carbon atoms, N,N-dialkylaminoalkyl
of 3-14 carbon atoms, phenylamino, benzylamino,

R-C ONH(C H2 R5 (C (R6 2)qCONH(C H2)p-S

-8 C ONH(C H2 R8  CONH(CH 2)p-

Re R8
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R8  R,
C CONH(CH 2)P-

R8

R8 R8

R8  CONH(CH 2)p-

R8 8

R8 Ra

Z-(C (R 6 2 )qy"

R8  CONH(CH 2)P-
R8 R-ICONH(CH 2 )p-

0 R6 R6
R8 R8

,ONH(C H2)p-

8

R8

R8 ONH(C H2

(R:8
1

R50
>-NH(CH 2)p-

0

R5 02)

0

R5HN
>NH(CH 2 )p

(R5) 2N 

0

(R5 2rN$

0

R5HN

0(CH 2)P-
0 ,or

R5 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;

R6 is hydrogen, alkyl of 1-6 carbon atoms, or alkenyl of 2-6 carbon atoms;
R7 is chioro or bromo;
R8~ is hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6 cabon atoms, N-

alkylaminoalkyl of 2-9 carbon atoms, NN-dialkylaminoalkyl of 3-12 carbon
atoms, N-cycloalkylaminoalkyl of 4-12 carbon Atoms, N-cycloalkyl-N-
alkylaminoalkyl of 5-18 carbon atoms, INN-dicycloalkylaminoalkyl of 7-18
carbon atoms, morpholino-N-alkyl wherein the alkyl. group is 1-6 carbon
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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 of2-7 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 R 1 R2 R3, or R4 that are located on contiguous carbon atoms

can together be the divalent radical -O-C(Rs) 2

or a pharmaceutically acceptable salt thereof with the proviso that when Y is -NH- 
R1 R2 R3 and R4 are hydrogen, and n is 0, X is not 2-methylphenyl.

The pharmaceutically acceptable salts are those derived from such organic and

inorganic acids as: acetic, lactic, citric, tartaric, succinic, maleic, malonic, gluconic,
hydrochloric, hydrobromic, phosphoric, nitric, sulfuric, methanesulfonic, and similarly
known acceptable acids.

The alkyl portion of the alkyl, alkoxy, alkanoyloxy, alkoxymethyl,
alkanoyloxymethyl, alkylsulphinyl, alkylsulphonyl, alkylsulfonamido, carboalkoxy,
carboalkyl, alkanoylamino aminoalkyl, alkylaminoalkyl, N,N-dicycloalkylaminoalkyl,

hydroxyalkyl, and alkoxyalkyl substituents include both straight chain as well as
branched carbon chains. The cycloalkyl portions of N-cycloalkyl-N-alkylaminoalkyl
and NN-dicycloalkylaminoalkyl substituents include both simple carbocycles as well
as carbocycles containing alkyl substituents. The alkenyl portion of the alkenyl,
alkenoyloxymethyl, alkenyloxy, alkenylsulfonamido, substituents include both straight
chain as well as branched carbon chains and one or more sites of unsaturation. The

alkynyl portion of the alkynyl, alkynoyloxymethyl, alkynylsulfonamido, alkynyloxy,
substituents include both straight chain as well as branched carbon chains and one or
more sites ofunsaturation. Carboxy is defined as a -C02H radical. Carboalkoxy of 2-
7 carbon atoms is defined as a -CO2R" radical, where R" is an alkyl radical of 1-6

carbon atoms. Carboalkyl is defined as a -COR" radical, where R" is an alkyl radical
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of 1-6 carbon atoms. Alkanoyloxy is defined as a -OCOR" radical, where R" is an
alkyl radical of 1-6 carbon atoms. Alkanoyloxymethyl is defined as R"CO2CH2

radical, where R" is an alkyl radical of 1-6 carbon atoms. Alkoxymethyl is defined as
R"OCH2 radical, where R" is an alkyl radical of 1-6 carbon atoms. Alkylsulphinyl is

defined as R"SO- radical, where R" is an alkyl radical of 1-6 carbon atoms.
Alkylsulphonyl is defined as R"S0 2 radical, where R" is an alkyl radical of 1-6

carbon atoms. Alkylsulfonamido, alkenylsulfonamido, alkynylsulfonamido are defined
as R"SO 2NH- radical, where R" is an alkyl radical of 1-6 carbon atoms, an alkenyl
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" RNCO- 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 R1, R2 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-alkyl 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.
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The preparation of the compounds of this invention encompassed by Formula 

is described below in Flowsheet A where Y and n are as described above and X' is
cycloalkyl or phenyl optionally substituted with one or more substituents selected from

the group consisting of hydrogen, halogeno, alkyl of 1-6 carbon atoms, alkenyl of 2-6

carbon atoms, alkynyl of 2-6 carbon atoms, halomethyl, alkoxy of 1-6 carbon atoms,
alkylthio of 1-6 carbon atoms, trifluoromethyl, cyano, nitro, carboalkyl of 2-7 carbon

atoms, phenoxy, phenyl, thiophenoxy, benzyl, dialkylamino of 2 to 12 carbon atoms.
RI', R2', R3 and R'4 are each, independently, 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 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

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 R1 R2',
R3', or R4, that are located on contiguous carbon atoms can together be the divalent

radical -O-C(R8 2 According to the sequence of reaction outlined in flowsheet A,

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

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-

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:
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Sarges, Reinhard; Gallagher, Andrea; Chambers, Timothy Yeh, Li An, J Med.

Chem., 36, 2828 (1993); Savini, Luisa; Massarelli, IPaola; Pellerano, Cesare; Bruni,

Giancarlo, Farmaco, 48(6), 805 (1993); Ife, Robert Brown, Thomas Keeling,
David Leach, Colin, J1 Med Chem., 35, 3413 (1992); Hanifin, I. William; Capuzzi,

Rosemary; Cohen, Elliott, J1 Med Chem., 12(5), 1096 (1969); Marecki, Paul E.;

Bambury, Ronald J Pharm. Sci., 73(8), 1141 (1984); Pellerano, Savini, L.;

Massarelhi, Bnini, Fiaschi, A. Fannaco, 45(3), 269, (1990); Marecki, Paul

Bambury, Ronald .J Pharm. Sci., 73(8), 114 (1984); patent application WO

8908 105; US patent 43 438904; US patent 3470186.
0

FLOWSHEET A

NaOH

ethanol

1. carbonyidlimidazole, DMF

2. NH3

R21 S* CO 2 NH 2

R3' N

(CF 3C0) 

pyridine

(CH 2

,C-=N
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The preparation of the compounds of this invention encompassed by Formula

and Formula 11 are described below in Flowsheet B where Y, p, and n are as

described above. X" is selected from the group consisting of cycloalkyl or phenyl

optionally substituted with one or more substituents selected from the group consisting

of hydrogen, halogeno, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms,
alkynyl of 2-6 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, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon

atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzoyl,
benzyl, 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. Each R9 is independently

hydrogen, phenyl, or alkyl of 1-6 carbon atoms The moieties (Ro)k represent 1 to 3

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

carbon atoms, alkylsulphonyl of 1-6 carbon atoms, trifluoromethyl, 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-dialkylcarbamoyl of 2-12 carbon atoms. R11 is a radical and

is selected from the group:
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R5 R 5sS S- (C(R 6 2)qS

Rg Rs

R R

R8  8R8  R8

R8  R8
Ra

8

R8

R 8

Ra
,"B

R8
R8  8R8 R8

R 
6

R6 R6

R6

R6R

Ra

R 8

VC(R,)and

wherein q, Rs R, R7 and Rs are as defined above. is alkyl from 1 to 6 carbon

atoms preferably isobutyl. According to the sequence of reactions outlined in

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

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
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7 in 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

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

like.

FLOWSHEET B

0

RH

R L 0  R 9  Rg H v/(CH2)n
R 0 N(CH C N

THF, pyridine, or (C2 HH)3 N

(Rlo)ky(CH2)n'X"
H2N(CH 2

,C n

N

(Rio)k
R

C

0 0

or8 R OCOR'"

THF, pyridine, or (C 2 H) 3N

R11  
H 

(CH2)n-X"

(Rlo)k
11

The preparation of the compounds of this invention encompassed by Formula

18 is described below in Flowsheet C where X, Y, n, Ri', R2', Ra', and R4' 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 200-3500 C gives

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

hydroxy quinoline tautomeric form. In those cases where R4 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

be separated at a later stage of the synthesis. Heating compounds 15 with or without
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solvent with a chlorinating agent such as phosphorous oxychloride or phosphorous

pentachloride gives the 4-chloro-3-cyano quinolines of Formula 16. Condensation of

16 with a nucleophilic amine, aniline, mercaptan, thiophenol, phenol, or alcohol

reagent of Formula 17 gives the 3-cyano quinolines of this invention of Formula 18;

this condensation can be accelerated by heating the reaction mixture or by using basic

catalysts such as trialkylamines, sodium hydride in an inert solvent, sodium or

potassium alkoxides in an alcohol solvents, and the like. In those cases where the

substituents X, Ri', R2 R3', and R4' may contribute an asymmetric carbon atom, the

intermediates 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. In cases where the substituents X, Ri', R2', R3', and R4' may

contribute more than one asymmetric carbon atoms, diasteriomers may be present;

these can be separated by methods well known in the art including, but not limited to,

fractional crystallization and chromatographic methods.
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FLOWSHEET C

R'

R2'

R3"' NH2

R4

C2HsO .CO 2C 2 H5

13 CN

2

R1

R2'

R4 C0 2C 2 H

14

POCla or PCS

2PhOPh, R3R3'

,(CH 2)n-X

RI CI
R2 C N

R3' N

R41

H-Y-(CH2)n-X
17

n-butanol, 2

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
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 ofacetonitrile 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
the procedures outlined above in Flowsheet C.
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FLOWSHEET D

R11
R2 CO 2 H

R3 D NH2

DMF acetai
2

R1
1

R21 00 2CH 3

R3 N 3 2

C-N
CH 3CN

NaOCH 3 toluene

21

Formula 22 is given below wherein RI, R2 R(3, R4 n, and X are as defined

above.

Where one or more of RI, R(2, R(3, or R4 of Formula 22 is a nitro group, it can

be converted to the corresponding amino group by reduction using a reducing agent

such as iron in acetic acid.

Where one or more of RI, 1R2, R3 or R(4 of Formula 22 is an amino group, it

can be converted to the corresponding dialkyamino group of 2 to 12 carbon atoms by
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alkylation with at least two equivalents of an alkyl halide of 1 to 6 carbon atoms by

heating in an inert solvent.

Where one or more of R1 R2 R3, or R4 of Formula 22 is a methoxy group, it

can be converted to the corresponding hydroxy group by reaction with a

demethylating agent such as boron tribromide in an inert solvent or by heating with

pyridinium chloride with or without solvent.

Where one or more of R1 R2, R3 or R4 of Formula 22 is an amino group, it

can be converted to the corresponding alkylsulfonamido, alkenylsulfonamido, or

alkynylsulfonamido group of 2 to 6 carbon atoms by the reaction with an alkylsulfonyl

chloride, alkenylsulfonyl chloride, or alkynylsulfonyl chloride, respectively, in an inert

solvent using a basic catalyst such as triethylamine or pyridine. Alternatively, when one

or more of RI, R2, R3, or R4 of Formula 22 is an amino group, it can be converted to

the corresponding alkenylsulfonamido group by the reaction with a reagent C1-C(R'6 2

CHR'6S02C1, wherein R'6 is hydrogen or alkyl of 1-4 carbon atoms, in an inert solvent

using an excess of an organic base such as triethylamine.

Where two of R1, Rz, R3, or R4 of Formula 22 is are contiguous methoxy

groups, the corresponding compound with contiguous hydroxy groups can be

prepared by using a demethylating agent such as boron tribromide in an inert solvent

or by heating with pyridinium chloride with or without solvent.

Where two of R1 R2 R3, or. R4 of Formula 22 is are contiguous hydroxy

groups, they can be converted to the compound where together the two contiguous

Ri, R2, R3, or R4 groups are the divalent radical -O-C(Rg) 2 wherein Rs is defined

above by the reaction with a reagent, J-C(Rg)2 wherein J is chloro, bromo, or iodo,

and each J can be the same or different, using a base such as cesium carbonate or

potassium carbonate in an inert solvent and heating as required.

Where one or more of Ri, R2, R3, 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

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 Ri, R2, R3, or R4 of Formula 22 is hydroxy, it can be

converted to the corresponding alkanoyloxy, group of 1-6 carbon atoms by reaction
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with an appropriate carboxylic acid chloride, anhydride, or mixed anhydride in a inert

solvent using pyridine or a trialkylamine as a catalyst.

Where one or more of Ri, R2, R3, or R4 of Formula 22 is hydroxy, it can be

converted to the corresponding alkenoyloxy group of 1-6 carbon atoms by reaction

with an appropriate carboxylic acid chloride, anhydride, or mixed anhydride in an inert

solvent using pyridine or a trialkylamine as a catalyst.

Where one or more of Ri, R2, R3, or R4 of Formula 22 is hydroxy, it can be

converted to the corresponding alkynoyloxy group of 1-6 carbon atoms by reaction

with an appropriate carboxylic acid chloride, anhydride, or mixed anhydride in a inert

solvent using pyridine or a trialkylamine as a catalyst.

Where one or more of RI, R2, R3, or R4 of Formula 22 is carboxy or a

carboalkoxy group of 2-7 carbon atoms, it can be converted to the corresponding

hydroxymethyl group by reduction with an appropriate reducing agent such as borane,

lithium borohydride, or lithium aluminum hydride in a inert solvent; the hydroxymethyl

group, in turn, can be converted to the corresponding halomethyl group by reaction in

an inert solvent with a halogenating reagent such as phosphorous tribromide to give a

bromomethyl group, or phosphorous pentachloride to give a chloromethyl group. The

hydroxymethyl group can be acylated with an appropriate acid chloride, anhydride, or

mixed anhydride in an inert solvent using pyridine or a trialkylamine as a catalyst to

give the compounds of this invention with the corresponding alkanoyloxymethyl group

of 2-7 carbon atoms, alkenoyloxymethyl group of 2-7 carbon atoms, or

alkynoyloxymethyl group of 2-7 carbon atoms.

Where one or more of Ri, R2, R3, or R4 of Formula 22 is a halomethyl group, it

can be converted to an alkoxymethyl group of 2-7 carbon atoms by displacing the

halogen atom with a sodium alkoxide in an inert solvent.

Where one or more of Ri, R2 R3, or R4 of Formula 22 is a halomethyl 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

solvent.

Where one or more of Ri, R2, R3, or R4 of Formula 22 is a H2 N(CH 2 )p-

group, it can be converted to the corresponding groups:



WO 01/68186 PCT/US01/07068

17-

RsO RsHN (Rs)2 N
R -NH(CH2)p- -NH(CH 2)p NH(CH2)p-

0 0 0

wherein R5 and p are as defined above by reacting with phosgene in an inert solvent

such as toluene in the presence of a base such as pyridine to give an isocyanate which,

in turn, is treated with an excess of the alcohol Rs-OH or amines Rs-NH 2 or (R5 2NH,
respectively.

Where one or more of Ri, R2, R3, or R4 of Formula 22 is a HO-(CH2)p-

group, it can be converted to the corresponding groups:

R50 RsHN 
-(CH 2)p- O(CH2)p- -O(CH2)p-

0 0

wherein Rs and p are as defined above by the reaction, in an inert solvent using a basic

catalyst such a pyridine, with an appropriate alkyl or phenyl chloroformate, Rs-

OCOCI, alkyl or phenyl substituted isocyanate, R5 or alkyl or phenyl

substituted carboxylic acid chloride, R5-COCI, respectively.

Where one or more of Ri, R2, Rs, or R4 of Formula 22 is a HO-(CH2)p-

group, it can be converted to the corresponding group:

(R 5 2 N

o O(CH 2)p-

0

wherein R5 and p are as defined above by the reaction, in an inert solvent using a basic

catalyst such a pyridine, with a reagent (Rs)2NCOC1.

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

below. The compound of Example 399 was evaluated in this procedure, which
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emulates familial adenomatous polyps (FAP) in humans, as a representative compound

of this invention. The min mouse used in this test procedure, currently the best

available model for FAP, is a strain that has lost both copies of the APC gene. These

animals develop multiple intestinal polyps (adenomas). The polyps that develop in min

mice express EGFR and have activated COX-2. NSAID's such as sulindac and

etodoloc can reduce (but not eradicate) intestinal polyp formulation in these animals

indicating that COX-2 and the ultimate production of PG's is likely responsible for

these effects. The following briefly describes the procedure used and the results

obtained in this standard pharmacological test procedure.

The compound of Example 399 was blended with a standard murine chow and

animals were given ad libitum access to the food for 60 days. Based on estimated food

consumption, the compound of Example 399 was added at concentration

commensurate with animals ingesting either 5 mg/kg/day or 150 mg/kg/day. At day

61, 10-15 animals in each treatment group 10-15 control (chow alone) animals

corresponding to each treatment group were sacrificed and assessed for polyp number.

The following table summarizes the results.

Treatment Group Mean Polyps S.D. P-Value vs Control

Group I

Control 32.6 19.1

mg/kg/day Example 399 15.6 6.0 p 0.01

Group II

Control 19.5 14.1

150 mg/kg/day Example 399 2.6 1.6 p 0.001

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
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obtained in this standard pharmacological test procedure, the compounds of this

invention are useful in treating or inhibiting the formation of colonic polyps.

The ability of an EGFR kinase inhibitor to treat or inhibit colonic polyps was

demonstrated in an in vivo standard pharmacological test procedure as described

below, using (4-dimethylamino-but-2-enoic acid [4-(3-chloro-4-fluoro-phenylamino)-

3-cyano-7-ethoxy-quinolin-6-yl]-amide as a representative EGFR kinase inhibitor. The

preparation and activity of (4-dimethylamino-but-2-enoic acid

[4-(3-chloro-4-fluoro-phenylamino)-3-cyano-7-ethoxy-quinolin-6-yl]-amide as an

EGFR kinase inhibitor are described in US Patent 6002008. This potent EGFR Kinase

inhibitor, (4-dimethylamino-but-2-enoic acid [4-(3-chloro-4-fluoro-phenylamino)-

3-cyano-7-ethoxy-quinolin-6-yl]-amide, has proven to be effective in significantly

reducing polyp numbers in mice.

The procedure described below emulates familial adenomatous polyps (FAP) in

humans using the Min mouse (C57BL/6J-Min/+), which is a strain of mice that has a

mutation in the APC (Adenomatous Polyposis Coli) Gene. These animals develop

multiple intestinal polyps (adenomas) when raised on a high fat diet that ultimately lead

to death by 120 days of age due to anemia and or intestinal blockage. The polyps that

develop in Min mice express EGFR and have activated COX-2. The following briefly

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

II, (4-dimethylamino-but-2-enoic acid [4-(3-chloro-4-fluoro-phenylamino)-

3-cyano-7-ethoxy-quinolin-6-yl]-amide. The test compound administered to Group II

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-chloro-4-fluoro-phenylamino)-3-cyano-7-ethoxy-quinolin-6-yl]-amide. The

animals were treated for 60 days. The food was weighed once per week to determine

consumption, and the animals also weighed weekly. On day 61, the animals were
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euthanized with CO 2inhalation, and the entire intestinal tract from stomach to anus

was removed. The intestinal tract was injected with Bouins fixative, and allowed to fix

for several days. The intestinal tracts were then opened and the number of polyps

counted. Statistical analysis was performed using the Student's t-Test; a p-value of<

0.05 is considered statistically significant.

The following table summarizes the results that were obtained.

Treatment Group Number of Polyps P value

Group I 19.5 14.1

Group II 2.6 1.6 0.001

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

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,
capsules, dispersible powders, granules, or suspensions containing, for example, from
about 0.05 to 5% of suspending agent, syrups containing, for example, from about 
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
pharmaceutical preparations may contain, for example, from about 0.05 up to about

of the active ingredient in combination with the carrier, more usually between
about 5% and 60% by weight.
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The effective dosage of active ingredient employed may vary depending on the

particular compound employed, the mode of administration and the severity of the

condition being treated. However, in general, satisfactory results are obtained when

the compounds of the invention are administered at a daily dosage of from about 

to about 1000 mg/kg of animal body weight, optionally given in divided doses two to

four times a day, or in sustained release form. For most large mammals the total daily

dosage is from about 1 to 1000 mg, preferably from about 2 to 500 mg. Dosage forms

suitable for internal use comprise from about 0.5 to 1000 mg of the active compound

in intimate admixture with a solid or liquid pharmaceutically acceptable carrier. This

dosage regimen may be adjusted to provide the optimal therapeutic response. For

example, several divided doses may be administered daily or the dose may be

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,

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

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.

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

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.
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The pharmaceutical forms suitable for injectable use include sterile aqueous

solutions or dispersions and sterile powders for the extemporaneous preparation of

sterile injectable solutions or dispersions. In all cases, the form must be sterile and

must be fluid to the extent that easy syringability exists. It must be stable under the

conditions of manufacture and storage and must be preserved against the

contaminating action of microorganisms such as bacteria and fungi. The carrier can be

a solvent or dispersion medium containing, for example, water, ethanol, polyol 
glycerol, propylene glycol and liquid polyethylene glycol), suitable mixtures thereof,
and vegetable oils.

For the treatment of cancer, the compounds of this invention can be

administered in combination with other antitumor substances or with radiation therapy.

These other substances or radiation treatments can be given at the same or at different

times as the compounds of this invention. These combined therapies may effect

synergy and result in improved efficacy. For example, the compounds of this invention

can be used in combination with mitotic inhibitors such as taxol or vinblastine,

alkylating agents such as cisplatin or cyclophosamide, antimetabolites such as 

fluorouracil or hydroxyurea, DNA intercalators such as adriamycin or bleomycin,

topoisomerase inhibitors such as etoposide or camptothecin, and antiestrogens such as

tamoxifen.

The preparation of representative examples of the compounds of this invention

is described below.

Example 1

1,4-Dihydro-7-methoxy-4-oxo-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 0C for 30 minutes. To the resulting oil was added 1200 ml of Dowtherm. The

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+H 200.9.
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Example 2

4-Chloro-7-methoxy -3-quinolinecarbonitrile

A mixture of 4.0 g (20 mmol) of 1,4-dihydro-7-methoxy-4-oxo-3-quinolinecarbonitrile

and 8.3 g (40 mmol) of phosphorous pentachloride was heated at 1650 C for 3 hours.

The mixture was diluted with hexanes and the solid was collected. The solid was

mixed with brine and dilute sodium hydroxide solution and extracted several times

with a mixture of tetrahydrofuran and ethyl acetate. The solution was dried over

magnesium sulfate and filtered through a pad of silica gel giving 3.7 g of 4-chloro-7-

methoxy -3-quinolinecarbonitrile as a white solid: mass spectrum (electrospray, m/e):

M+H 218.9.

Example 3

4-[(3-Bromophenyl)aminol-7-methoxy -3-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 ml of methoxyethanol was refluxed under

nitrogen for 5 hours. The solution was cooled and diluted with ether. Solid was

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):

M+H 354.1, 356.1.

Example 4

1.4-Dihydro-7-methoxy-6-nitro-4-oxo-3-quinolinecarbonitrile

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 450 C. The residue

was stirred with 500 ml of water. The solid was collected and washed with water. The
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solid was dissolved in 1000 ml of boiling acetic acid and the solution was treated with
decolorizing charcoal. The mixture was filtered and concentrated to a volume of 300
ml. Cooling gave a solid which was collected giving 5.4 g of 1,4-dihydro-7-methoxy-
6-nitro-4-oxo-3 -quinolinecarbonitrile as a brown solid: mass spectrum (electrospray,
mle): M±H246.

Example 

4-Chloro-7-methoxy-6-nitro -3 -guinolinecarbonitrile

A mixture of 5.3 g (21.6 mmol) of 1 ,4-dihydro-7-methoxy-6-nitro-4-oxo-3-
quinolinecarbonitrile and 9 g (43.2 mmol) of phosphorous pentachioride was heated at
165'C for 2 hours. The mixture was diluted with hexanes and the solid was collected.
The solid was dissolved in 700 ml ethyl acetate and washed with cold dilute sodium
hydroxide solution. The solution was dried over magnesium sulfate and filtered
through a pad of silica gel giving 5.2 g of 4-chloro-7-methoxy-6-nitro-3-
quinolinecarbonitrile as a tan solid.

Example 6

4-1(3 -Bromophenvl~atminol-7-methox '-6-nitro -3 -quinolinecarbonitrile

A solution of 5.2 g (19.7 mmol) of 4-cbloro-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
solid was chromatographed on silica gel eluting with chloroform-ethyl acetate 9:1.
Solvent was removed from product fractions giving 1.2 g of 
bromophenyl)aminol-7-methoxy-6-nitro-3 -quinolinecarbonitrile as a yellow solid:
mass spectrum (electrospray, M±H 399.0, 402.0.

Example 7
6-Aiino-4-[(3-bromo~henyLI)aminol-7-methox -3-guinolinecarbonitrile

A mixture of 2.05 g (5.1 nimol) of -bromophenyl)amino]-7-methoxy-6-nitro -3-
quinolinecarbonitrile, 1.37 g (25.7 nimol) of ammonium chloride, and 0.86 g (15.4
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mmol) of powdered iron was stirred at reflux in 26 ml water and 26 ml methanol for 2

hours. The mixture was diluted with ethyl acetate and the hot mixture was filtered.

The organic layer was separated from the filtrate and dried over magnesium sulfate.

The solvent was removed and the residue was chromatographed on silica gel eluting

with mixtures of chloroform and ethyl acetate. Product fractions were combined to

give 1.3 g of 6-amino-4-[(3-bromophenyl)amino]-7-methoxy -3-quinolinecarbonitrile

as a yellow'solid: mass spectrum (electrospray, M+H 369.1, 371.1.

Example 8
N-[4-r(3-Bromophenvl)aminol-3-cvano-7-methoxv -6-guinolinvll-2-butvnamide

To a solution of 1.44 g (17.14 mmol) of 2-butynoic acid and 2.26 g (16.5 mmol) of

isobutyl chloroformate in 30 ml of tetrahydrofuran at o0C, with stirring was added

3.1 g (3.4 mmol) of N-methyl morpholine. This solution of the mixed anhydride was

added to a stirred solution of 1.13 g (3.06 mmol) of 6-amino-4-[(3-

bromophenyl)amino]-7-methoxy-3-quinolinecarbonitrile in 30 nil 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

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-quinolinyl]-2-butynamide as a yellow powder: mass spectrum

(electrospray, M+H 437.1,438.1.

Example 9

N-[4-[(3-Bromophevl)aminoj-3-cvano-7-methoxy -6-quinolinyl]-2-propenamide

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

oftetrahydrofuran was added at 00C, under nitrogen, with stirring, 0.42 g (4.7 mmol)

of acryloyl chloride of a 15 minute period. After 1 hour at o'C, the solution was

diluted with 200 ml ethyl acetate. The mixture was washed with saturated sodium
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bicarbonate solution and then dried over magnesium sulfate. The solvent was

removed. The residue was chromatographed on silica gel eluted with chloroform-ethyl

acetate mixtures to give 0.5 g of the title compound as a light yellow solid powder:

mass spectrum (electrospray, M+H 423.1,425.1

Example 

2-Cyano-3-(4-nitrophenylamino)acrylic Acid Ethyl Ester

4-Nitroaniline (60.0g, 0.435mol) and ethyl(ethoxymethylene) cyanoacetate (73.5g,

0.435mol) were mixed mechanically in a flask. The mixture was heated at 100 0 C for

after it had melted and resolidified. A 114 g portion of the crude product was

recrystallized from dimethylformamide to give 44.2g of yellow crystals; mp 227-

228.5 0 C.

Example 11

1,4-Dihydroquinoline-6-Nitro-4-oxo -3-carbonitrile

A slurry of 25.0g (95.8mmol) of 2-cyano-3-(4-nitrophenylamino)acrylic acid ethyl

ester in 1.OL of Dowtherm A was heated at 2600C under N2 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 dimethylformamide/-

ethanol: mass spectrum (electrospray, M+H 216.
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Example 12

4-Chloro-6-nitro-3-guinolinecarbonitrile

A mixture of 3 1.3g 147mo1) of 6-nitro-4-oxo-1,4-dihydro-3-quinolinecarbonitrile

and 1 6OmL of phosphorous oxychioride was refluxed for 5.5h. The phosphorous

oxychioride was removed in vacuo and the residue was poured over ice and

neutralized with sodium bicarbonate. The product was collected, washed with water

and dried in vacuo (500C). There was obtained 33.5g of tan solid; solid: mass

spectrum (electrospray, mle): M+H 234.

Example 13

4-[(3-Bromophenyl)aminol-6-nitro-3 -guinolinecarbonitrile

A mnixture of 17.Og (73. immol) of 4-chloro-6-nitro-3-quinolinecarbonitrile and 15.1 g

(87.7mniol) of 3-bromoaniline in 425niL of ethanol was refluxed for 5h. Saturated

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(600 There

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

recrystallization from ethyl acetate; nip 258-2590C.%

Example 14

6-Amino-4- -bromophenyl)aminol-3-guinolinecarbonitrile

A mixture of 4.00g (10.8mmol) of 4-[(3-bromophenyl)amino]-6-nitro-3-quinoline-

carbonitrile and 12.2g (54.2mmol) of SnCI2 dihydrate in l6OmL of ethanol was

refluxed under N2 for 1 .3h. After cooling to 250C, ice water and sodium bicarbonate

were added and the mixture was stirred for 2h. Extraction with chloroform, treatment
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with Darco, drying (magnesium sulfate) and solvent removal gave 3. 9g of brown

crystals: mass spectrum (electrospray, nile): M+H 339.

Example 

N-[4-[(3-Bromophenyl)aminol-3 -cyano-6-guinolinvll-2-butyamide

Isobutyl chloroformate(0.788g, 5 .75mmol) and N-rnethylmnorpholine(O.5 81 g,

5.7Smmol) were added to an ice cold solution of 0.485g (5.75mmol) of 2-butynoic

acid in 2OmL of tetrahydrofuran under N2. After stirring for 10mm, a solution of

1.50g (4.42nimol) of 6-aniino-4-[(3-bromophenyl)amino]-3-quinolinearbonittile in

lOniL of tetrahydrofuran was added and the mixture was stirred overnight at 250C. A

second equivalent of preformed mixed anhydride was then added. After 6h, the

reaction was poured into saturated sodium bicarbonate and brine. The product was

collected and washed with hot ethyl acetate and ethanol and dried in vacuo to give

0.638g of yellow solid; mp 283-285OC(dec).

Example 16

-43-Brophenyl aminol-3-cyano-6-guinolinyll acetamide

Triethylamine (0.3 59g, 3.55Snmol) and acetyl chloride (0.277mg, 3.55mnmol) were

added to an ice cold solution of 1.OOg (2.96mmol) of 6-amino-4-[3-bromophenyl)-

amnino]-3-quinolinecarbonitrile in 8mL of methylene chloride and 6niL of tetrahydro-

furan under N2. After stirring overnight at 250 C, volatile material was removed, and

the residue was slurried with water and collected. Recrystallization from ethanol gave

0.543g of brown solid; mp 258-2610 C(dec).
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Example 17

N-[4-r(3-Bromophenvl)arninol-3-cyno-6-guinolmvlI butanamide

Triethylamine (0.3 59g, 3 ,55mmol) and butyryl chloride (0.3 80g, 3 .55nimol) were

added to an ice cold solution of 1.00g (2.96mmol) of 6-amino-4-[(3-

bromophenyl)amino]-3-quinolinecarbonitrile in l2mL of tetrahydrofhran under N2

After stirring overnight at 250C, volatile material was removed, and the residue was

slurried with water and collected. The residue was washed with boiling methanol and

dried in vacuo to give 0.773g of brown powder; mp 276-2770 C(dec).

Example 18

N-[4-r(3 -Bromophenvl)anminol-3 -cyano-6-guinolinvil-2-propenamide

Triethylamine (0.359g, 3.55mmol) and acryloyl chloride (0.321g, 3.55mmol) were

added to an ice cold solution of 1.OOg (2.96mmol) of 6-amnino-4-[(3-

bromophenyl)amnino]-3-quinolinecarbonitrile in 12 m.L of tetrahydrofliran under N2.

After stirring overnight at 250C, volatile material was removed and the residue was

slurried with water and collected. Recrystallization from ethanol gave 0.580~g of brown

solid: mass spectrum (electrospray, nile): M+H 393, 395.

Example 19

N-[4-r(3 -Bromopheniyl)amino]-3-cyano-6-guinolinyl-2-chloroacetamide

Triethylamnine(O.359g, 3 .55mmol) and chloroacetyl chloride (0.402g, 3.55mmol)

were added to an ice cold solution of 1 OOg (2.96mmol) of 6-amino-4- 

bromophenyl)amino]-3-quinolinecarbonitrile in l2mL of tetrahydrofuran under 1N2.

After stirring overnight at 250C, 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, nile): M+H 415, 417.
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Example 

4-r(3 .4-Dibromophenvl)aminol-6-nitro-3-uuinoinecarbonitrile

A mixture of 6.20g (26.6mxnol)of 4-chloro-6-nitro-3-quinolinecarbonitrile and 8.00g

(3 1.9nimol) of 3,4-dibromoaniline in 16OmL of ethanol was refluxed under N2 for 

Saturated sodium bicarbonate was added and volatile material was removed. The

residue was slurried with hexane, collected, washed with hexane and water and dried.

The insoluble material was repeatedly extracted with boiling ethyl acetate and the

solution was then filtered through silica gel. The solvent was removed to give 3.980g of

green solid: mass spectrum (electrospray, nile): MI-H 449.

Example 21

6-Aniino-4-[(3,4-dibromophenyl)ami no]-3-guinolinecarbonitile

A mixture of 4.90g (10.9mmol) of 4-[(3,4-dibromophenyl)arnino]-6-nitro-3-

quinolinecarbonitrile and 12.4g (54.7mniol) of SnCl2 dihydrate in 200m.L of ethanol

was refluxed under N2 for 1 .5h. After cooling to 250C, 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(rnagnesium sulfate) and

evaporated. After drying in vacuo(40 0 there was obtained 1 .25g of brown solid:

mass spectrum (electrospray, mle): M+H 417, 419, 42 1.

Example 22

N44[(3.4-dibromophen laio-3-gyano-6-guinolinyl -2-butynamide

Isobutyl chloroformate (0. 984 g, 7. l8mniol) and N-methyhnorpholine (0.7

7.18Snmol) were added to an ice cold solution of 0. 604g (7.1 8mmol) of 2-butynoic

acid in 25mb of tetrahydrofliran. After 10min, a solution of 1 .20g 87nmol) of 6-

amino-4-[(3 ,4-dibromophenyl)amino]-3-quinolinecarbonitrile in 12mb of tetrahydro-
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furan was added dropwise. After stirring overnight at 250C, volatile material was

removed and the residue was slurried in water and filtered. The crude product was

washed with boiling EtOAC and ethanol and dried in vacuo(500 C) to give 0.651g of

brown solid: mass spectrum (electrospray, mle): M+H 485.

Example 23

6-Nitro-4-r(3 -trifluorom hilphenyl aminol-3-guinolinecarbonitrile

A mixture of 10.6g (45.7mmnol) of 4-chloro-6-nitro-3-quinolinecarbonitrile and

8.82g (54.8mmol) of 3-(trifluoromethyl)aniline in 270 mL of ethanol was refluxed

under N2 for 5h. The reaction was diluted with ethanol, neutralized with satd sodium

bicarbonate and evaporated. The residue was slurried with hexane, collected, washed

with hexane and water and dried in vacuo(60 0C) to give 10.9g of yellow solid. A

2,00g sample was recrystallized from ethanol to give 1 .20g of bright yellow solid; mp

260-2610C.

Example 24

6-Amino-4-r(3-trifiuoromethylphenLI)aninol-3 -guinolinecarbonitrile

A slurry of 6.O0g(16.8mmol) of 6-nitro-4-[(3-trifluoromethylphenyl)amnino]-3-

quinolinecarbonitrile and 19 .9g (83 .3mmol) of SnCl2 dihydrate in 240 mL of ethanol

was refluxed under N2 for lh. 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),

evaporated and dried in vacuo(40 0C) to give 4.87g of brown solid: mass spectrum

(electrospray, rule): M+H 329-



WO 01/68186 WO 0168186PCT/US01/07068

-32-

Example 

N-[4-[(3-Trilluromethvphenoflaminol-3-cvan -6-guinolinyL]-2-butnmd

Isobutyl chioroformate (1.56 g,1 1.4mmol) and N-methylmorpholine (1.15 g,
11 .4mmol) were added to an ice cold solution of 0.961 g (1 1.4mmol) of 2-butynoic

acid in 4OmL of tetrahydrofuran under N2. After stirring for 1 0min, a solution of

1. S0g (4.5 7nmol) of 6-amino-4-[(3-trifluoromethylphenyl)arnino]-3-

quinolinecarbonitrile in 12niL of tetrahydroibran was added dropwise. After stirring at

0C overnight, volatile material was removed and the residue was slurried in water

and filtered. The crude product was washed 3 times with small portions of hot ethyl

acetate and then dried in vacuo (45 0C) to give 0.831 g of yellow solid: mass spectrum

(electrospray, nile): M+H 395.

Example 26

3-Carbethoxv-4-hydroxv-6.7-dimethoxvguinoline

A mixture of 30.6 g of 4-aminoveratrole and 43.2 g of diethyl

ethoxymethylenemalonate was heated at 100 for 2 h and at 1 65'C for 0.75 h. The

intermediate thus obtained was dissolved in 600 ml of diphenyl ether, and the resulting

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, rnp 275-285TC.

Example 27

3-Carbethox-4-chloro-6.7-dimethoxy3Lguinoline

A mixture of 28.8 g of 3-carbethoxyr-4-hydroxy-G,7-dimethoxyquinoline and 16.6 ml

of phosphorous oxychioride was stirred at 1 10'C for 30 min, cooled to 00C, and



WO 01/68186 WO 0168186PCT/US01/07068

33 

treated with a mixture of ice and ammonium hydroxide. The resulting grey solid was

filtered, washed with water and ether, and dried, mp 147-150'C.

Example 28
4-f(3-Bromophenyl aminol-6.7-dimnethoV guinolinecarboxylic Acid. Ethy Ester

A mixture of 14.8 S of 3-carbethoxy-4-chloro-6,7-dimethoxylquinoline, 9.46 g of 3-

bromoaniline, 4.05 ml of pyridine, and 150 nil of ethanol was refluxed for 30 min,

evaporated to remove ethanol, and partitioned with dichloromethane-aq sodium

bicarbonate. The organic layer was washed with water, dried, and concentrated. The

residue was recrystallized from ethanol to give a white solid, mnp 155-159'C.

Example 29
4-r(-Brooph nminol-6.7-dimethox-3 -guinolinecarboxvlic Acid

A mixture of 13 g of 4-[(3-bromophenyl)an-ino]-3-quinolinecarboxylic acid, ethyl

ester, 15 ml of 10 N sodium hydroxide, and 300 ml of ethanol was refluxed for 2 h.

After evaporation of most ethanol, the residue was diluted with water and acidified

with sodium dihydrogen phosphate to pH1 7. The resulting white solid was filtered,

washed with water, and dried, mp 282-285'C.

Example 

4-[(3-Bromophenvl)aminol-6.7-dimethoxvy-3-guinolinecarboxamide

A mixture of 4.03 g of 4-[(3-bromophenyl)amino]-6,7-dimetho)xy-3-quinoline-

carboxylic acid, 3.24 g of carbonyldiimiazole, and 100 ml of dimethylformamide was

heated at 5 5 for 3 0 m, cooled to 00 G, 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
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was filtered, washed with water, and dried. Recrystallization from acetone gave a grey

solid, mp 23 9-242'C.

Example 31

4-r(3-BromophenI)aminol-6,7-dimethoc-3-guiolinecarbonitrile

To a stirred mixture of 3.02 g of 4-[(3-bromophenyl)aniino]-6,7-dimnethoxy-3-

quinolinecarboxamiide, 2.43 nil of pyridine, and 22.5 ml of dichioromethane at 00C was

added 3.18 ml of trifluoroacetic anhydride during 3 min. The reaction mixture was

warmed to 25'C, stirred for 60 min, and concentrated. The residue was dissolved in 38

nil of methanol. The resulting solution was treated with 15 ml of 5 IN NaQIR at 

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

from ethyl acetate-hexane gave mp 224-228'C.

Example 32

Ethyl 2-cyano-3-(3 .4-dimethoxyhenvlanino)acrylate

A mixture of 7.66 g of 4-aninoveratrole, 8.49 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

1 .4-Dihvdro-6,7-dimethox-4-oxo-3-quinolinecarbonitrile

A mixture of 40 g of ethyl 2-cyano-3-(3 ,4-dimethoxyphenylamnino)acrylate and 1.2 L

ofDowtherm? A was refluxed for 10 hi, cooled, and diluted with hexane. The resulting

solid was filtered, washed with hexane followed by dicbloromethane, and dried; mp

330-350'C (dec).
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4-Chloro-6,7-dimethoxy -3-quinolinecarbonitrile

A stirred mixture of 20 g of 1,4-dihydro-6,7-dimethoxy-4-oxo-3-quinolinecarbonitrile

and 87 ml of phosphorous oxychloride was refluxed for 2 h, cooled, and evaporated

free of volatile matter. The residue was stirred at 0°C with dichloromethane-water as

solid sodium carbonate was added until the aqueous layer was pH 8. The organic layer

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

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

Example 

4-[(3-Fluorophenyl)amino]-67-dimethoxy-3-quinolinecarbonitrile

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-

230 0C.

Example 36

Methyl 2-(dimethylaminomethyleneamino)benzoate

To a stirred solution of 7.56 g of methyl 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 o0C by slow addition of cold IN NaOH to pH 9. The dichloromethane layer

was separated, washed with water, dried and concentrated to an oil.
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Example 37

1.4-Dihydro-4-oxo-3-quinolinecarbonitrile

A stirred mixture of 1.03 g of methyl 2-(dimethylaminomethyleneamino)benzoate,

0.54 g of sodium methoxide, 1.04 ml ofacetonitrile, and 10 ml of toluene was refluxed

for 18 h. The mixture was cooled, treated with water, and brought to pH 3 by addition

of dilute HC1. The resulting solid was extracted with ethyl acetate. The extract was

washed with water, dried and evaporated. The residue was recrystallized from ethanol

to give a solid, mp 290-3000 C.

Example 38

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

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

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 1480C 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 filtrate, and this solution was

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 mass

spectrum (electrospray, M+H 312.1.

Example 39

-Bromophenyl)amino]-6,7-dihydroxy-3 -quinolinecarbonitrile

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

nitrogen at 207 oC for an hour. On cooling the reaction was treated with about 100 ml
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of water and the solid was filtered. This solid was digested with methyl cellusolve and

washed with ether to give 3.00 g of 4-[(3-bromophenyl)amino]-6,7-dihydroxy-3-

quinolinecarbonitrile: mass spectrum (electrospray, mle): M+H 356, 358.

Example 

-Bromophenyl amino]-[1 31-dioxolor4.5-g]guinoline-7-carbonitrile

A mixture of 2. 17g (6.09 mmole) of 4-[(3-bromophenyl)amino]-6,7-dihydroxy-3-

quinolinecarbonitrile, O.59m1 18g; 9.14 mmole) of bromochioromethane and 2.98g

(9.14 mmole) of cesium carbonate in 20 ml of N, N-dimethylformnanude was heated

and stirred for 2 hours in an oil bath at 11 1'C. The reaction was poured into 75 Ml of

water and extracted with four S5nil portions of methylene chloride. The combined

methylene chloride extracts were 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

washed repeatedly with water, then with brine. The solution was dried over anhydrous

magnesium sulfate, and taken to a solid in vacuc to give 0.95 g of 

bromophenyl)amino]-[1 ,3 ]-dioxolo[4,5-g]quinoline-7-carbonitrile, m.p. 201-205 'C:

mass spectrum (electrospray, nile): M±LI 3 68.1, 3 70. 1.

Example 41

-Chloropheny)arninol-6,7-dimethoxy-3 -quinolinecarbonitrile

A mixture of 0.5 g of 4-chloro-6,7-dimethoxy-3 -quinolinecarbonitrile, 0.51 g of 3-

chloroaniline, 0. 16 nml of pyridine, and 6 ml of ethoxyethanol was stirred under

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 0.37 g of 4-[(3-chlorophenyl)aminoj-6,7-dimethoxy-3-

quinolinecarbonitrile as a solid, mp 214-217'C.
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Example 42

4-r(3 -Triiuoromethylhenyoamnino]-6.7-dimethoxv(-3-guinolinecarbonitrile

A mixture of 1.24 g of 4-chloro-6,'7-dimnethoxy-3-quinolinecarbonitrile, 1.61 g of 3-

trifluoromethylaniline, 0.4 nil of pyridine, and 15 mal of ethoxyethanol was stirred,

under nitrogen, at reflux temperature for 5 h. The mixture was cooled and partitioned

with dichioromethane and aqueous sodium bicarbonate. The organic layer was washed

with water, dried and evaporated. The residue was recrystallized from ethyl acetate-

hexanes to give 1.34 g of 4-[(3-trifluoromethylphenyl)aminoj-6,7-dimethoxy-3-

quinolinecarbonitrile as a solid, mp 190-193 0C.

Example 43

4- .4-Dimethoxyihenyl)anminol-6,7-dimethoxv-3 -cuinolinecarbonitrile

A mixture of 1.0 g of 4-chloro-.6,7-dimethoxy-3-quinolinecarbonitrile, 1.22 g of 3,4-

dimethoxyaniline, 0.32 ml of pyridine, and 12 mld of ethoxyethanol was stirred, under

nitrogen, at reflux temperature for 5 b. The mixture was cooled and partitioned with

dichioromethane and aqueous sodium bicarbonate. The organic layer was washed with

water, dried and evaporated. The residue was recrystallized from ethyl acetate to give

0.96 g of 4-[(3,4-dimethoxyphenyl)aniino]-6,7-dimethoxcy-3-quinolinecarbonitrile as a

solid, mp 230O-240'C.

Example 44

4-[(Methylphenyl~arnino1-6.7-dimethoxy-3 -guinolinecarbonitrile

A mixture of 0.86 g of 4-chloro-6,7-dimethoxy-3-quinoinecarbonitrile, 0.86 g of N-

methylaniline, 0.32 nml of pyridine, and 12 ml of ethoxyethanol was stirred, under

nitrogen, at reflux temperature for 24 h. The mixture was cooled and partitioned with

dichioromethane and aqueous sodium bicarbonate. The organic layer was washed with

water, dried and evaporated. The residue was recrystallized from ethyl acetate-hexanes



WO 01/68186 PCT/US01/07068

-39-

to give 0.54 g of 4-[(methylphenyl) amino]-6,7-dinethoxy-3-quinolinecarbonitrile as a

solid, mp 137-141'C.

Example 

4-r(3-Cvanophenvl)amino]-6.7-dimethox-3-guinolinecarbonitile

A mixture of 0.5 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.47 g of 3-

aminobenzonitrile, 0.16 ml of pyridine, and 12 ml of ethoxyethanol was stirred, under

nitrogen, at reflux temperature for 22 h. The mixture was cooled and partitioned with

dichioromethane and aqueous sodium bicarbonate. The organic layer was washed with

water, dried and evaporated. The residue was recrystallized from ethyl acetate-hexanes

to give 0.59g of 4-[(3-cyanophenyl)amino]-6,7-dimethoxy-3-quinolinecarbonitrile

as a solid, mp 285-288'C.

Example 46

4-[(4-Fluorophenyaminol-6,7-dimethxy-3-quinolinecarbonitrile

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

nitrogen, at reflux temperature for 4 h. The mixture was cooled and partitioned with

dichioromethane 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-quinolinecarbonitrile

as a solid, mp 282-285'C.

Example 47

4-[(3-Bromophenvyl)aminol-6,7-diethox-3 -quinolinecarbonitrile

A mixture of 0.36 g of 4-[(3-bromophenyl)amino]-6,7-dihydroxy-3-quinoline-

carbonitrile, 0.32 ml of ethyl iodide and 0.55 g of potassium carbonate in 4 ml of
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dimethylsulfoxide was stirred for 3 hours in an oil bath with heating. Most of the

solvent was removed at reduced pressure. The mixture was mixed with ethyl acetate

and water. The organic layer was washed with water and dried over magnesium

sulfate. Solvent was removed to give 0.23 g of 4-[(3-bromophenyl)amino]-6,7-

diethoxy-3-quinolinecarbonitrile which after recrystallization from ethyl acetate gave

mp 173-1750~C.

Example 48

4-[(3-(hydroxvmethyl)phenyl)arminol-6.7-dimethoxy-3-guinolinecarbonitrile

A mixture of 1.0 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.98 g of 3-

aiiinobenzyl alcohol, 0.32 nml of pyridine, and 12 ml of ethoxyethanol was stirred,

under nitrogen, at reflux temperature for 3 h. The mixture was cooled and partitioned

with dichioromethane and aqueous sodium bicarbonate. The organic layer was washed

with water, dried and evaporated. The residue was washed with hot methanol to give

1.16 g of 4-[(3-(hydroxymethyl)phenyl)ami no]-6,7-dimethoxy-3-quinoinecarbonitrile

as a solid, mp 250-255'C.

Example 49

4-(3-Bromophenoxv)-6.7-dimethoxv-3-guinolinecarbonitrile

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 00C with 40 nil of 0.1IN

NaOH. The solid which resulted was filtered, washed with water, and dissolved in

methylene chloride. The solution was washed with 0.5 N NaOil and water, dried, and

concentrated. The resulting solid was recrystallized f-rm methylene chioride-hexane to

give 4-(3-bromophenoxy)-6,7-dimethoxy-3-quinolinecarbonitrle as a white solid,

mp 187-1 
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Example 

4-[(4-Bromophenyl)sulfanyl]-6,7-dimethoxy-3-quinolinecarbonitrile

To 1.89 g of 4-bromothiophenol at 25 under argon was added 0.16 g of 88% KOH.

The resulting mixture was heated at 85 0C for 15 minutes, treated with 0.50 g of 4-

chloro-6,7-dimethoxy-3-quinolinecarbonitrile, and heated at 140 0C for 1 hour and

1600 C for 15 minutes. The mixture was cooled and stirred at 0°C with 40 ml of 0.1 N

NaOH. The resulting solid was filtered, washed with water, and dissolved in methylene

chloride. The solution was washed with 0.2 N NaOH and water, dried, and

concentrated. The residue which resulted was recrystallized from ethyl acetate to give

4-[(3-bromophenyl)sulfanyl]-6,7-dimethoxy-3-quinolinecarbonitrile as a an off-white

solid, mp 173-1750 C.

Example 51

N-[4-[(3-Bromophenyl)aminol-3-cvano -6-quinolinvll-3(E)-chloro-2-propenamide

and

Example 52

N-[4-[(3-Bromophenyl)amino]-3-cyano -6-quinolinyll-3(Z)-chloro-2-propenamide

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 ofcis and trans isomers.

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

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

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-
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quinolinyl]-3(E)-chloro-2-propenamide: mass spectrum (electrospray, nile): M+JfI

424.9,427.0. The more polar product is N-1i4-[(3 -bromophenyl)amino]-3 -cyano-6-
quinolinyl]-3(Z)-chloro-2-propenamide: mass spectrum (electrospray, ni/e): M±J1
425.0,427.0.

Example 53

-Bromophenyl)atminol-3-cyano -6-guinolinyl-2-methyl-2-propenamide

To a solution of 0.5 g (1.48 mmol) of 6-amino-4-[(3-bromophenyl)amnino]-3-
quinolinecarbonitrile and 0. 194 g (1.92 rnmol) of triethylamnine in 6 ml tetrahydrofliran
was added at 00C, under nitrogen, with stirring, 0.21 g (1.92 mmol) of 2-methyl

acryloyl chloride over a 10 minute period. The solution was stirred at room

temperature overnight. The mixture was poured into water. The solid was collected
and air dried. The solid was washed with bioling; ethyl acetate and air dried giving 0.32
g of N-[4-[(3-bromophenyl)amino)-3-cyano -6-quinolinyl]-2-methyl-2-propenanmide
mass spectrum (electrospray, ml/e): M+H 407, 409.

Example 54

N-[4-[(3.4-Dibromophenvl)anminol-3-cyano-6-guinolinvll-2- propenamnide

To a solution of 0.75 g (1.79 mmol) of 6-amino-4-[(3,4-dibromophenyl)amino]-3-

quinolinecarbonitrile and 0.22 g (2.15 mmol) of triethylamine in 10 mL of

tetrahydrofuran was added dropwise 0. 195 g (2.15 mniol) of acryloyl chloride. After

stirring overnight at 250C, volatile material was removed and the residue was slurried

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

acetate dried in vacuo (500C) to give 0.609 g of brown solid: high resolution mass

spectrum 470.9457.
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Example 

N44( 5-bromo-3 -pyridinyl)aminol -6.7-dimethoxy-3-guinolinecarbonitrile

A mixture of 249 mg (1 mmole) of 3-cyano-4-chloro-6,7-dimnethoxy quinoline, 346 rug

(2 mmnoles) of 3-aniino-5-bromo pyridine and 20 mg (about 0. 1 mmnole) of p-

toluenesulfonic acid monohydrate in 5 ml of 2-methoxy ethanol was stirred and

refluxed in an oil bath at 1 53'C for 7 hours. On cooling overnight to room

temperature, the solid was filtered and washed with ethanol, then with ether to give

287 mg of N-[4-[(5-bromo-3--pyridinyl)aminol -6,7-dimethoxy-3-

quinolinecarbonitrile, which melted at 272-275' C. mass spectrum (electrospray, rule)

M+H 3 84.9, 3 86.8.

Example 56

4-[(3-Bromophenvl)aminol-6,7-bis~methoxyMethoxy -3 -guinolinecarbonitrile

A mixture of 0.36 g of 4-[(3-bromophenyl)amino]-6,7-dihydroxy-3-quinoline-

carbonitrile, 0.30 ml of 2-chioromethyl. methyl ether and 0.55 g of potassium carbonate

in 4 ml of dimethylformnamide was stirred for 6 hours at O'C Most of the solvent was

removed at reduced pressure. The mixture was mixed with ethyl acetate and water and

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 

broruophenyl)amino]-6,7-bis(methoxymethoxy)-3-quinolinecarbonitrile which was

purified by column chromatography on silica gel. :mass spectrum (electrospray, rule):

M+H 356, 358.

Example 57

N-[4-[(3-Bromophen I amidnol-3-cvano-6-quinolinvlj-4-h droxy-2-bu yamide

Isobutyl chloroformate(0,214g, 1. S7rumol) and N-methylmorphoine(O. 190g,

1.88mmol) were added to an ice cold solution of 0.336g (1.57rumol) of 4-(tert-butyl-
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dimethyl-silanyloxy)-2-bu-tynoic acid in I 5mL of tetrahydrofuran under N2. After

stirring for 30min, it was transferred to an additional funnel plugged with a glass wool

and added dropwise to a solution of O.4g l8mmol) of 6-amino-4-[(3-

bromophenyl)aminol-3-quinolinecarbonitrile in 3mb of tetrahydrofuran and 1 .5m1 of

pyridine. The mixture was stirred at 250 C for lb. The reaction solution was poured

into ethyl acetate and washed with saturated sodium bicarbonate and brine. The

product was collected and purified by flash column chromatography (60% ethyl

acetate in hexane) to give 0.220g of N-[4-[(3-Bromophenyl)amidno]-3-cyano-6-

quinolinyl]-4-(tert-butyl-dimethyl-silanyloxy)-2-butynanmide as a yellow solid 

ESMS m/z 535.1 mp OC(dec).

N-[4-[(3-Bromophenyl)amino]-3-cyano-6-quinolinyl]-4-(tert-butyl-dimthyl-silanyl-

oxy)-2-butynamnide 120g, O.224mmo1) was dissolved in a 25m1 solution (acetic

acid-,tetrahydrofuran:water-3 and stirred overnight at 250C. The reaction was

poured 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 ESMS ni/z 421.2 (M±H 1 mp 253-254 OC(dec).

Example 58

IN-r4-[(3-Bromophenyl)amino]-3 -cyano-6-guinolinyl]-4-niorholino-2-butvnamide

Isobutyl chloroformate(O. 16 ig, 1.1 8mmol) and N-methylmorpholine(O. 1 Sg,

I .48mmol) were added to an ice cold solution of 0.250g (1 .48mmol) of 4-morpholino-

2-butynoic acid in 10mb of tetrahydrofuran under N2. After stirring for 30min, a

solution of 0.250g (0.74mniol) of 6-amiino-4-[(3-bromophenyl)amino]-3-quinoline-

carbonitrile in 8mb of pyridine was added and the mixture was stirred at 00C for 2h.

The reaction was quenched with ice water and then poured into saturated sodium
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dried in vacuo to give 0,096g of yellow solid; ESMS mn/z 490.1 mp

112-115 OC.

Example 59
N-4-r(3-13romophenyl aio-3 -cvano-6-guinol nvl-4-dimeth lamino-2-bMtvamide

Isobutyl chloroformate(O.260g, 1.9 immol) and N-methylmorpholine(0.594g,

5.88mmol) were added to an ice cold solution of 0.370g (2.94mmol) of 4-

dimethylamino-2-butynoic acid in 5OniL of tetrahydrofliran under N2. After stirring for

a solution of 0.500g (01.47mmol) of 6-amino-4-[(3-bromophenyl)aniino]-3-

quinolinecarbonitrile in l0niL of pyridine was added and the mixture was stirred at

00 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,

and dried in vacuo to give 0.144g of yellow solid; ESMS mn/z 448.0 (iM+H);

mp 114-118 OC.

Example 

N444(3-Bromophen laI o-3-cyano-6-guinolinvl]-4-methoxiy-2-butnaride

Isobutyl chloroformate(O.41 Og, 3.Ommol) and N-niethylmorpholine(0.9 l0g, 9. Onuol)

were added to an ice cold solution of 0.680g (6.Oninol) of 4-methoxy-2-butynoic acid

in 2OniL of tetrahydrofiuran under N2. After stirring for 30min, a solution of 0.500g

(01 .47mmol) of 6-amino-4-[(3 -bromophenyl)amino]-3-quinolinecarbonitrle in lOniL

of pyridine was added and the midxture was stirred at 00C 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 vacua to give

0.200g of yellow solid; ESMS m/z 435.1 mnp 198-202 OC(dec).
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Example 61

4-(3-BromophenlmethvLamino)-6.7-diethoxy-3 -guinolinecarbonitrile

A stir-red mixture of 4-chloro-6,7-diethioxy-3-quinoiecarbonitrie (0.69 g, 2.5 mniol),

3-bromobenzylamine (0.78 g, 3.5 mmol), dfisopropylethyl amine (1.05 a, 6.0 minol),

and 7.5 ml of ethoxyethanol was refluxed for 4 h, cooled, and stirred with a mixture of

hexane and water containing 0.4 g of potassium carbonate for 3 h. The resulting solid

was filtered, washed with water, and dried. Recrystallization from acetone- hexane

gave 0.73 g of off-white solid, mp 156-159"C.

Example 62

4-(3 -Phenylmethylaniino)-6. 7-diethoxy3-3 -guinolinecarbonitrile

In the manmer of Example 61 reaction of 4-chloro-6,7-diethoxy-3-quinolinecarbonitrile

with beuzylamine gave the title compound as an off-white solid, mp 150-153 0C.

Example 63

4-(3,4-Dimethoxgyphenylmethylarmino)-6,7-diethoxy-3-guinolinecarbonitrile

In the manmer 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

4-(3 .4-Dichlorophenylmehylamino)-6.7-diethoxy-3-guinolinecarbonitrile

In the manner of Example 61 reaction of 4-chloro-6,7-diethoxcy-3-quinolinecarbonitrile

with 3,4-dichlorobenzylamine gave the title compound as a tan solid, mp 163-165"C.
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Example 

4-Methoxv-but-2-enoic acid [4-(3-bromo-phenvlamino -3-cyano-guinolin-6-y 1 -mde

To a solution of 1.0 g (2.95 mmol) of of 6-am-ino-4-[(3-bromophenyl)amino]-3-

quinolinecarbonitrile and 0.57 g (4.42 mmol) of dilsopropylethyl amine at O0C with

stirring was added 0.43 g (3.24 minol) of 4-methoxycrotonyl chloride. After 1.5 hr at

00C, the mixture was poured into a saturated solution of sodium bicarbonate and then

extracted with ethyl acetate. The organic solution was dried over magnesium sulfate

and the sovent was removed. The residue was recrystallized from 1-butanol giving 1.3

g of 4-Methoxy-but-2-enoic acid [4-(3-bromo-phenylamino)-3 -cyano- quinolin-6-yl]-

amide as a yellow solid: mass spectrum (electrospray, mle,): M±H 43 6.4, 4389.9.

Example 66

4-(3-Chloro-propoxy)-5-methoxy -benzoic acid methyl ester

A mixture of 102.4 g (411.7 mmol) of 3-chloropropyl p-toluene sulfonate, 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 refiux for 18 hr. The mixture was filtered and

the solvent was removed giving 106 g of the tile compound afier recrystallization from

a cblorof6rm-hexane mixture.

Example 67

4-(2-Chloro-ethoxy)-5-methoxy -benzoic acid methyl este

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 amnmonium chloride was converted

to 91.6 g of the title compound: mass spectrum (electrospray, mle,): M+IH 245.0
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Example 68

4-(3-Chloro-propoxy)-5-methoxy-2-nitro-benzoic acid methyl ester

To a solution of 100 g (386.5 mmol) 4-(3-chloro-propoxy)-5-methoxy -benzoic acid

methyl ester in 300 ml acetic acid was added dropwise 100 ml of 70% nitric acid. The

mixture was heated to 500C for 1 hr and then poured into ice water. The mixture was

extracted with chloroform. The organic solution was washed with dilute sodium

hydroxide and then dried over magnesium sulfate. The solvent was removed. Ether

was added an the mixture was stirred until solid was deposited. The solid was

collected by filtration giving 98 g of 4-(3-Chloro-propoxy)-5-methoxy-2-nitro-benzoic

acid methyl ester as white crystals mass spectrum (electrospray, M+H 303.8;

2M+NH 4 623.9.

Example 69

4-(2-Chloro-ethoxy)-5-methoxy-2-nitro-benzoic acid methyl ester

By using 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, 2M+NH4 595.89

Example 

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

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

solvent was removed and the residue mixed with 300 ml of ether-hexane 2:1. After
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standing 73.9 g of the title compound was obtained as a pink solid mass spectrum

(electrospray, 2M-HCI+H 511.0; M+H 273.8

Example 71

2-Amino-4-(2-chloro-ethoxy)-5-methoxy-benzoic acid methyl ester

A mixture of 68.2 g (235.4 mmol) of 4-(2-chloro-ethoxy)-5-methoxy-2-nitro-benzoic

acid methyl ester and 52.6 g (941.8 mmol) of iron was mechanically stirred at reflux in

a mixture containing 62.9 g ammonium chloride, 393 ml water, and 1021 ml methanol

for 15 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

solution was concentrated to 200 ml and diluted with 250 of hot hexane. After

standing 47.7 g of the title compound was obtained as a solid mass spectrum

(electrospray, m/e) M+H 259.8.

Example 72

7-(2-Chloro-ethoxy)-4-hydroxv-6-methoxy-quinoline-3-carbonitrile

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

300 ml of tetrahydrofuran at -78 0 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 -780C. 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
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drying in vacumn, 18.5 g of the title compound was obtained as a tan powder: mass

spectrum (electrospray, m/e) M+H 278.8.

Example 73

7-(3-Chloro-propoxy)-4-hydroxy-6-methoxy-quinoline-3-carbonitrile

By using the above method, starting with 6.01 g of the corresponding amidine, 1.58 g

of acetonitrile, and 15.35 ml of n-butyl lithium solution, 3.7 g of the title compound

was obtained as a tan powder: mass spectrum (electrospray, m/e) M+H 292.8; 2M+H

584.2

Example 74

7-(3 -Chloro-propoxy)-4-chloro-6-methoxv-quinoline-3-carbonitrile

A mixture of 3.5 g (12 mmol) of 7-(3-chloro-propoxy)-4-hydroxy-6-methoxy-

quinoline-3-carbonitrile and 28 ml of phosphorous oxychloride was refluxed for 1.5 hr.

Excess reagent was removed at reduced pressure. The residue was mixed with ice cold

dilute sodium hydroxide and ethyl acetate. The mixture was extracted with a

combination of ethyl acetate and tetrahydrofuran. The combined extracts were washed

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 

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

solvent was removed. The residue was mixed with cold dilute sodium hydroxide and
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extracted several time with ethyl acetate and tetrahydrofliran. The combined extracts

were dried over magnesium sulfate and the solution was passed through a short silica

gel column. The solvents were removed giving 6.0 g of the title compound as an off-

white solid that is used without additional purification.

Example 76

4-(4-Chloro-2-fluoro-phenvamino)-7-(3-chloro-propoxv)-6-

methoxv-guinoline-3-carbonitrile

A mixture of 3.1 g (9.96 mmol) of 7-(3-Chloro-propoxy)-4-chloro-6-methoxy-

quinoline-3-carbonitrile, 1.6 g (10.96 mmol) of 4-chloro-2-fluoro-aniline, and 1.2 g

mi-nol) of pyridine hydrochloride in 31 nml 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.

The residue was purified on a silica gel column eluting with chloroform-ether mixtures

to give 2.88 g of the title compound as an off-white solid powder: mass spectrum

(electrospray, nile) M+H 419.7.

Example 77

7-(2-Chloro-ethoxy)-4-(3-hydroxy-4-methyl-phenylamino)-6-

niethoxv-guinoline-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

pyridine hydrochloride in 31 ml of 2-ethoxyethanol, 2.6 g of the title compound was

obtained as a crystalline solid: mass spectrum (electrospray, nile) M+II 3893.9.
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Example 78

4-(4-Chloro-2-fluoro-5-hydroxy-phenylarmino)-7-(3-chloro-

propoxy)-6-methoxv-guinoline-3-carbonitrile

By using the above method, starting with 3 g of 7-(3-chloro-propxy)-4-chloro-6-

methoxy-quinoline-3-carbonitrile, 2.35 g of the methyl carbonate of 4-cloro-2-

and 1. 1 g of pyridine hydrochloride in 30 ml of 2-

ethoxyethanol, 1.7 g of the title compound was obtained as a crystalline solid: mass

spectrum (electrospray, m/e) M+H 435.8, 437.8.

Example 79

4-(4-Cbloro-2-fluoro-5-hydroxv-phenyamino)-7-(2-chloro-

ethoxv)-6-methoxy-guinoline-3 -carbonitrile

By using the above method, starting with 3 g of 7-(2-chloro-ethoxy)-4-chloro-6-

methoxy-quinollne-3-carbonitrile, 2.46 g of the methyl carbonate of 4-chloro-2-

and 1.18 g of pyridine hydrochloride in 31 mld of 2-

ethoxyethanol, 2.2 g of the title compound was obtained as a tan solid: mass spectrum

(electro spray, mle) M+H 421.9.,

Example 

4-(4-Chloro-2-fluoro-phenylanmino)-7-(3 -dimethylamino-

propoxv)-6-methox-guinoline-3-carbonitrile

A mixture of 1 g (2.3 8mmol) of 4-(4-Chloro-2-fluoro-phenylamidno)-7-(3-chloro-

propoxy)-6-methoxy-quinoline-3-carbonitrile and 0.07 g of sodium iodide in 17.85 mld

of 2M dimnethylamine in tetrahydrofliran 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 and saturated sodium bicarbonate solution. The organic layer was

separated and dried over magnesium sulfate. Solvent was removed and ether was
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added. One standing, the crystals were deposited giving 0.93 g of the title compound

as a white solid: mass spectrum (electrospray, nile) M-I-T 428.9.

Example 81

4-(4-Chloro-2-fluoro-phenvlamino)-6-methox-7-

(3 -morpholin-4-vl-propoxy)-guinoline-3-carbonitrile

A mixture of 1 g (2.3 8mmol) of 4-(4-Chloro-2-fluoro-phenylamidno)-7-(3-chloro-

propoxy)-6-methoxy-quinoline-3-carbonitrle, 3.1 g (35.7 nimol) of morpholine, and

0.07 g of sodium iodide in 20 ml ethylene glycol dimethyl ether 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 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:

mass spectrum (electrospray, nile) MI-U 470.9.

Example 82

7-(2-Dimethylaniino-ethoxy)-4-(3h hdrx-4-methyl-

phenylanino)-6-methoxgy-g~uinoline-3-carbonitrile

A mixture of 1 g (2.38mnmol) of 7-(2-chloro-ethoxy)-4-(3-hydroxy-4-methyl-

phenylamino)-6-methoxy-quinoline-3-carbonitrile and 0.078 g of sodium iodide in 19.5

ni 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

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, nile) M+H 3 93. 0; (M+21)+ 2 196.9.
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Example 83

4-(3:,HvdroUy-4-methyl-12henylamino)-6-methoxv-7-

(2-morpholin-4:--thoxy)-guinoline-3-carbonitrile

A mixture of 1 g (2.3 8mmol) of 7-(2-chloro-ethoxy)-4-(3-hydroxy-4-methyl-

phenylami no)-6-methoxy-quinoline-3-carbonitrile, 3.4 g (39 nunol) of morpholine, and

0.08 g of sodium iodide in 22 mld ethylene glycol dimethyl ether refluxed for 34 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 chromatographed on

silica gel eluting with ethyl acetate-methanol-triethylamnine 70:30:2.5 giving 1.05 of the

title compound as a light orange solid: mass spectrum (electrospray, mle) M+HL 435.0;

(M+2Ml) 2 218.0.

Example 84

4-(4-Chloro-2-fluoro-5-hydroxv-:phenylamino)-7-(3 -dimet~hylarnino-

propoxv)-6-methoxy-guinoline-3-carbonitrile

A mixture of 0.8 g (1.83 mmnol) of 4-(4-chloro-2-.fluoro-5-hydroxy-phenylamino)-7-(3 

chloro-propoxy)-6-methoxy-quinoline-3-carbonitrile and 0.055 g of sodium iodide in

15.6 nml of 2M dimethylanine 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

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, nile) M+H 445.0;

(M+2ll)+2 243.4.
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Example 

4-(4-Chloro-2-luoro-5-hvdroxv-phenvlarmino)-6-methoxv-7-

(3-morpholin-4-yl-propoxy)-cuinoline-3-carbonitrile

A mixture of 0.8 g (1.83 mmol) of 4-(4-cbloro-2-fluoro-5-hydroxy-phenylamnino)-7-(3-

chloro-propoxy)-6-methoxy-quinoline-3-carbonitrile, 2.4 g (27.5 mmol) of

morpholine, and 0.11 g of sodium iodide in 15 ml ethylene glycol dimethyl ether

refluxed for 7 hr. The solvent was removed and the residue was midxed 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 recrystallized from ethyl acetate-carbon tetrachloride giving 0.63 of the title

compound as a light tan solid: mass spectrum (electrospray, mle) M±H 487.0;

(M+2H)+2 243.9.

Example 86

4-(4-Chloro-2-fluoro-5:hydroxypenlarino)-7-(2-dimethylamino-

ethoxy)-6-methoxy-guinoline-3-carbonitrile

A mixture of 0.8 g (1.83 mmol) of 4-(4-chloro-2-fluoro-5-hydroxy-phenylamino)-7-(2-

chloro-ethoxy)-6-methoxy-quinoline-3-carbonitrile and 0. 11 g of sodium iodide in 16.1

m-l 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

chromatographed on silica gel eluting with ethyl acetate-methanol-triethylamine

60:40:3 giving 0.41 g of the title compound as a tan solid: mass spectrum

(electrospray, nile) M+1{ 430.9; (M±2H)' 2 216.0.
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Example 87

4-4-Chloro-2-fluoro-5-h-droxy-phenylamino)-6-meth x -7-

(2-morpholin-4-:yl-ethoxy)-guinoline-3-carbonitrile

Amixture of 0.8 g (1.83 mmol) of 4-(4-chloro-2-fluoro-5-hydroxy-phen lamino)-7-(2-

chloro-ethoxy)-6-methoxy-guinoline-3-carbonitrile, 2.4 g (27.5 mmol) of morpholine,

and 0. 11 g of sodium iodide in 15 nil ethylene glycol dimethyl ether heated in a sealed

tube at 135 0C for 12 hr. The solvent was removed and the residue was mixed with

warmi ethyl 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-triethylanine

70:30:1 giving 0.43 g of the title compound as a tan solid: mass spectrum

(electrospray, nile) M+H 470.0; (M+2H)' 2 237.0.

Example 88

N-r3-Cyano-4-(3-fluorophevlamino)guinolin-6-vllacvlam-ide

A solution of 1.00 g (3.60 nimol) of 6-amino-4-(3-fluorophenylamino)quinoline-3-

carbonitrile in 12 niL of THE under N2 was chilled in ice. Triethylamnine (0.43 6 g, 4.3 2

nmbI) 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 This yielded 0.862 g of N-

[3 -cyano-4-(3-fluorophenylamino)quinolin-6-yllacrylamide as a brown solid: mass

spectrum (electrospray, ml/e): M+H 333. 1.
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Example 89

6,7-Dimethoxy-4-(3-nitrophnlamino)iuinoine-3 -carbonitrile

A solution of 0.500 g (2.00 mmol) of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile

and 0.3 32 g (2.41 mmol) of 3-nitroaniline in 6 rnL of methyl cellosolve was refiuxed

under N2 for 8 hr. Methanol was added, followed by satd NaHCO3 (pH 8) and volatile

material was removed. The residue was slurried with water, collected by filtration and

dried. Recrystallization from ethanol gave 0.480 g of 6,7-dimethoxy-4-(3-

nitrophenylam-ino)quinoline-3-carbonitrile as yellow crystals: mass spectrum

(electro spray, M+H 351.0.

Example 

4-(3-BromophenLanino)-6-ethoxv-7-methoxvguinoline-3-carbonitrile

A mixture of 1.00 g (3.82 mmol) of 4-chloro-6-ethoxy-7-methoxyquinoline-3-

carbonitrile and 0.788 g (4.58 mmol) of 3-bromoaniline in 20 mL of ethanol was

refiuxed under N2 for 7 h. Saturated NaHICO3 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

ethanol gave 1.31 g of 4-(3-bromophenylami no)-6-ethoxy-7-methoxyquinoline-3-

carbonitrile as tan crystals: mass spectrum (electrospray, rule): M+H 397.9, 399.8.

Example 91

4-Chloro-6-ethoxcy-7-methoxsyguinoline-3-carbonitrile

A mixture of 7.95 g (32.6 rumol) of 6-ethoxy-7-methoxy-4-oxo-1,4-dihydroquinoine-

3-carbonitrile and 50 ruL of phosphorous oxychioride was refiuxed for 3h 40 min. The

phosphorous oxychioride was removed in vacuo and the residue was slurried with ice

water. Solid NaHCO3 was added (pH8) and the product was collected by filtration,

washed well with water and dried in vacuo (40TC). The yield was 7.75 g of 4-chioro-
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6-ethoxy-7-methoxyquinoline-3-carbonitrile as a tan solid: mass spectrum

(electrospray, M+H 262.8, 264.8.

Example 92

6-Ethoxy-7-methoxy-4-oxo-1.4-dihydroquinoline-3-carbonitrile

A solution of 10.2 g (45.3 mmol) of methyl 2-amino-5-ethoxy-4-methoxy benzoate

and 10.8 g (90.7 mmol) of dimethylformamide dimethyl acetal in 50 mL of dimethyl-

formamide was refluxed for 3 h. Volatile material was removed and the residue was

azeotroped with toluene and dried in vacuo to give the formamidine as a purple syrup.

n-Butyllithium (100 mmol) in hexane was diluted with 60 mL of tetrahydrofuran at

-780 C. A solution of 4.18 g (102 mmol) of acetonitrile in 80 mL of tetrahydrofuran

was added over 15 min and the solution was stirred for 20 min. The crude

formamidine was dissolved in 80 mL of tetrahydrofuran and added dropwise to the

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-

1,4-dihydroquinoline-3-carbonitrile as yellow crystals: mass spectrum (electrospray,

M-H 243.2.

Example 93

Methyl 2-Amino-5-ethoxy-4-methoxybenzoate

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 

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

17.7 g of ammonium chloride was added and refluxing was continued for 12 h. The
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reaction was filtered through Celite and methanol was removed from the filtrate. The

filtrate was extracted with chloroform and the extracts were treated with Darco,

evaporated and dried in vacuo (50°C).The yield was 11.0 g of methyl 

ethoxy-4-methoxybenzoate as tan crystals: mass spectrum (electrospray, M+H

225.9.

Example 94

Methyl 5-Ethoxv-4-methoxy-2-nitrobenzoate

A mixture of 15.0 g (74.1 mmol) of methyl 3-ethoxy-4-methoxybenzoate in 45 mL of

acetic acid was treated with 15 mL of cone nitric acid dropwise over 12 min. The

reaction was kept at 55C for 45 min, cooled to 250C and poured into ice water. The

product was extracted into methylene chloride and the extracts were washed with

water and dil sodium hydroxide, dried and evaporated. The yield was 17.8 g of methyl

5-ethoxy-4-methoxy-2-nitrobenzoate as yellow crystals: mass spectrum (electrospray,

M+H 256.0.

Example 

Methyl 3-Ethoxy-4-methoxybenzoate

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 0C for 5.5 h. An additional amount of ethyl

iodide (31.4 g) and potassium carbonate (18.4 g) was added and heating was

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+H 210.9.
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Example 96

Metyl 3-Hvdroxy-4-methoxsybenzoate

A solution of 30.8 8 (183 mmol) of 3-hydroxy-4-methoxybenzoic acid and 6 m-L of

conc sulfu~ric acid in 600 mL of methanol was refluxed overnight. Most of the solvent

was removed and the remaining solution was poured into 600 mL of water containing

g of sodium bicarbonate. The product was extracted into ether, treated with

Darco, dried and evaporated. The yield was 31.8 g of methyl 3 -hydroxy-4-

methoxybeazoate as pale yellow crystals.

Example 97

6-Ethoxcy-4-(3--hydroxy-4-methylphenylamino)-7-metboxyguinoline-3-carbonitrile

A mixture of 1.00 g (3.82 nimol) of 4-chloro-6-ethoxy-7-methoxyquinoline-3-

carbonitrile and 0.563 g (4.58 tnno) of 3-hydroxy-4-methylaniline in 20 niL of ethanol

was refiuxed under N2 for 8 h. Saturated NaHCO3 was added, volatile material was

removed and the residue was azectroped 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-

methylphenylamidno)-7-methoxyquinoline-3-carbonitrile as light yellow crystals: mass

spectrum (electrospray, M+H 349.9.

Example 98

4-Bromo-but-2-enoic acid r4-(3-bromo-plienylamino)-3 -cyano-guinolin-6vI-amide

A solution of 1.65 grams (0.01 mole) of 4-bromo crotonic acid (Giza Braun, I. Am.

Chem. Soc. 52, 3167 1930) in 15m1 of dichioromethane was treated with 1.74 mlA

(0.02 moles) of oxalyl chloride 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

25 ml of tetrahydrofaran, and 3.39 grams of 6-Aniino-4-(3-bromo-phenylamino)-
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quinoline-3-carbonitrile in 25 ml of tetrahydrofuran was added dropwise. This was

followed by the dropwise addition of 1.92 ml (0.011 moles) of diisopropylethylamine.

After the addition of 25 ml of water and 50 ml of ethyl acetate, the layers were

separated. The organic layer was dried over anhydrous sodium sulfate, and taken to a

solid in vacuo. This solid was digested for an hour with refluxing ethyl acetate then

filtered from the ethyl acetate while still hot. Thus was obtained 3.31 grams of

4-bromo-but-2-enoic acid [4-(3-bromo-phenylamino)-3-cyano-quinolin-6-yl]-amide.

Example 99

4-Dimethylamino-but-2-enoic acid r4-(3-bromo-

phenvlamino)-3-cyano-quinolin-6-yl]-amide

Fifteen milliliters of a 2 molar solution of dimethylamine 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 

ml of water and 15 ml of ethyl acetate were added. The layers were separated and the

organic layer was extracted with an addition 25 ml of water. The combined aqueous

layers were extracted with 2-25 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 1:4 methanol-methylene

chloride. Obtained was 381 mg of 4-Dimethylamino-but-2-enoic acid 

bromo-phenylamino)-3-cyano-quinolin-6-yl]-amide which melted at 209-211 deg.

mass spectrum (electrospray, M+H 225.5, 226.2.
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Example 100

4-Diethylamino-but-2-enoic acid [4-(3-brono-

phenylamiino)-3 -cyano-quinolin-6-yll-amide

A solution of 3,15 mil (30 nimoles) of diethylamnine in 15 nil of tetrahydrofuran was

cooled in an ice bath and a solution of 729 mg (1.5 nimoles) of 4-bromo-but-2-enoic

acid [4-(3-bromo-phenylamino)-3-cyano-quinolin-6-yl]-amide in 5 ml of N, N-di-

methylformatnide was added dropwise. Stirring and cooling were continued for 2

hours. Then 25 nil of water and 15 nil of ethyl acetate were added. The layers were

separated and aqueous layer was extracted with 2-15 ml portions of 1:1 tetrahydro-

fhran-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 (5 of 4-Diethylaniino-but-2-enoic

acid -bromo-phenylamino)-3-cyano-quinolin-6-yl]-amnide. The compound melted

at 141-145 deg: mass spectrum (electrospray, nile): MI-l 478.0, 480.0.

Example 101

4-Methylaniino-but-2-enoic acid [4-(3-bronio-

phenvlamino)-3-cyano- guinolin-6-l-arnide

Fifteen milliliters of a 2 molar solution of methylamine in tetrahydrofuran was cooled

in an ice bath and a solution of 729 mig (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 

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 tetrahydrofliran-ethyl acetate. The

combined organic layers were absorbed onto silica gel and chroniatographed on silica

gel. The column was eluted with a gradient of 1:19 to 1:1 methanol-methylene

chloride. Obtained was 210 mig of 4-Methylamino-but-2-enoic acid 
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bromo-phenylamino)-3-cyano- quinolin-6-yl-amide which slowly went to a tar in the

range of 194-202 deg. mass spectrum (electrospray, nile): M+H 437.9; M+2H

219.5.

Example 102

2-Cvano-3 -(2-methyl-4-nitrophenylgacrlic Acid Etl Ester

A mixture of 2-methyl-4-nitroaniline (38.0 g, 250 mmol), ethyl (ethoxymethylene)-

cyanoacetate (50.8 g, 300 mmol), and 200 mld of toluene was refluxed for 24 h, cooled,

diluted with 1: 1 ether-hexane, and filtered. The resulting white solid was washed with

hexane-ether and dried to give 63.9 g, mp, 180-21 O0C.

Example 103

1,4-Dihydroguinolirie-8-methyl-6-nitro-3-carbonitrile

A stirred mixture of 64 g (230 nimol) of 2-cyano-3 -(2-methyl-4-nitrophenyl)acrylic

acid ethyl ester and 1.5 L of Dowtherm. A was heated at 2600C 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 295-3050C.

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

mmol) and 200 ml of phosphorous oxychioride was refluxed for 4 h. The phosphorous

oxychioride was removed in vacuo, and the residue was stirred with methylene

chloride at O0C 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 mi. The product was precipitated by the addition of hexane and
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cooling to 00C. The white solid was filtered off and dried to give 41.6 g, mp 210-

212 0C.

Example 105

4- [(3-Bromop~henyflaminol-8-methyl-6-nitro-3-guinolinecarbonitrile

A stirred mixture of 4-chloro-8-methyl-6-nitro-3-quinolinecarbonitrile (14.8 g, 

mmol), 3-bromoariline (12.4 g, 72 mmol), pyridine hydrochloride (6.93 g, 60 nimol),

and 180 nil of ethoxyethanol was refluxed for 1.5 h, cooled, poured into a stirred

mixture of water and an amount of sodium carbonate to give a XH of 8-9. The

resulting yellow solid was filtered, washed with water, dried, digested in boiling ether,

filtered, and dried to give 22.6 g, mp 263-267 0C.

Example 106

4-[(3-Bromophen l)-N-aceyLaminol-8-methl-6-nitro-3-guinolinecarboritrile

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 hi and concentrated at 50('C under

vacuum. The residue was stirred with methylene chloride and 0.1 N HCI. 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, INMR (CDCl3

2.29 (N-acetyl group).

Example 107

8-Bromomethyl-4-[(3-bromophenl)-N-acetLanmnol-6-nitro-3-guinoinecarbonitrile

A stirred mixture of 4--[(3-bromophenyl)-N-acetylamnino]-8-methyl-6-nitro-3-

quinolinecarbonitrile (10.6 g, 25 nimol), N-bromosuccinimide (6.68 g, 37.5 mmol),
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0.30 g of dibenzoyl peroxide, and 200 ml of carbon tetrachloride was refluxed for 2h,

treated with an additional 0.30 g of dibenzoyl peroxide, and refluxed an additional 

h, cooled, diluted with methylene chloride, and stirred with aqueous sodium bisulfite.

The organic layer was separated and washed successively with water, sodium

bicarbonate solution, and water. The solution was dried and evaporated to give 15 g

of a white foam, NMR (CDC13) 8 5.19 (dd, CHBr).

Example 108

4-[(3-Bromophenyl)aminol-8-dimethylaminomethyl-6-nitro-3-quinolinecarbonitrile

To a stirred solution of dimethylamine in THF (2.0 M; 115 ml; 230 mmol) at 0°C was

added a solution of 8-bromomethyl 4-[(3-bromophenyl)-N-acetylamino]- -6-nitro-3-

quinolinecarbonitrile (11.6 g, 23 mmol) in 115 ml of THF during 15 m. After warming

to 25 0C the mixture was stirred for 2h. The THF was evaporated off, and the residue

was refluxed in 230ml of methanol with 12.7 g (92 mmol) of potassium carbonate for

1 h. The mixture was cooled, saturated with CO2, and concentrated. The residue was

partitioned with methylene chloride and water. The organic layer was washed with

water, dried, and concentrated. The residue was subjected to chromatography on

silica gel with methylene chloride-ethyl acetate-methanol-triethylamine to give 6.0 g

yellow solid, mp 223-2260 C.

Example 109

6-Amino-4-[(3-bromophenyl)aminol-8-dimethylaminomethyl-3-quinolinecarbonitrile

A stirred 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

basified to H 10 with 5 N sodium hydroxide. The resulting precipitate was extracted
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with methylene chloride. The extract was washed with water, dried, and concentrated.

The residue was subjected to chromatography on silica gel with ethyl acetate-

methanol-triethylarnine to give 3.34 g of amber solid; mass spectrum (electro spray,

nile) M+IH 3 96.2, 3 98. 1.

Example 110

N-f 4-r(3-Bromophepnyl~aminol-3-cvano-8-dimethv I-

aminomethyl-6-guinolinyll-2-butynide

To a stirred mixture of 2-butynoic acid (0.42 g, 5.0 nimol) and N-methylmorpholine

(0.66 ml, 6.0 nimol) in 4.0 ml of THE at 00C was added j-butyl chioroformate (0.52

ml, 4.0 mmol)during 10 m. After 10 m a solution of 6-amino-4-[3-

bromophenyl)amnino]-8-dimethylaminomethyl -3-quinolinecarbonitrile (0.79 g, 

nimol) in 4.0 ml of THF was added during 60 s. The mixture was warmed to 250C,

stirred for 2 h, and diluted with water. The pH 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

which was subjected to chromatography on silica gel with methylene chloride-ethyl

acetate-methanol-triethylamine to give an amber solid; mass spectrum (electro spray,

mle)M+H462,464.

Example 111

N-{4-[(3-Bromophenyl)aminol-3-pyano-8,-dimethyl-

aminomethyl-6-guinolinyl}-2-propenamide

To a stirred solution of 6-amino-4-[(3 -bromophenyl)aminoj-8-dimethylaminomethyl-3-

quinolinecarbonitrile (0.20 g, 0.50 mmol) and NN-diisopropylethylamine (0.13 ml,

0.75 nimol) in 3.4 mld of TUE at O0Cwas added acryloyl chloride (0.045 ml, 0.55 nimol)

during 5 mn. After stirring for 3 h at 00C the mixture was diluted with sodium

bicarbonate solution. The resulting solid was filtered off, washed with water, dried,
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and subjected to chromatography on silica gel with methylene chloride-ethyl acetate-

methanol-triethylamnine to give a yellow solid; mass spectrum (electro spray, nile) M+H

449.9, 452.0.

Example 112

IN- {4-I(3-BromophenyLI)ami nol-3-cyano-8-dimethy-

an-inomethyl-6-guinolWInl}acetamide

To a stirred mixture of 6-aniino-4-[(3 -brornophenyl)arnino]-8-dimethylaminomethyl-3 

quinolinecarbonitrile (0.20 g, 0.50 mmol) and 1.5 ml of acetic acid at 250C was added

0. 14 ml (1.5 mmol) of acetic anhydride. After 60 m volatile matter was evaporated off

under vacuum. The residue was stirred with sodium bicarbonate solution. The

resulting solid was filtered off, washed with water, dried, and recrystallized from

isopropanol-hexane to give a light yellow solid, mnp 162-167(C.

Example 113

'N'-[2-Carbethoxv-4. 5-bis(2-methoxyethoxv heyl-N'N-dimethylformamidine

To a stirred solution of 15.7 g (50 mmol) of ethyl 2-amino-4,5-bis(2-methoxyethoxy)-

benzoate (Pfizer patent WO 96130347) in 50 "l of DMF at 00C was added

phosphorous oxychloride (5.6 ml, 60 mniol) during 15 m. The resulting solution was

heated at 550C for 45 m, cooled, diluted with methylene chloride, and treated at O0C

with 200 ml of N/i sodium hydroxide during 2 m. The organic layer was separated

and washed at 00C with water. The solution was dried and evaporated with added

toluene present to give 18.4 g of amber oil; NIVI (CDC13 a 3.02 Me2IN).
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Example 114

1 .4-Dihydroguinoline-5.6-bis(2-methoxvetho y-3 -carbonitrile

To a stirred solution of n-butylllithium (44 mlI of 2. 5 M in hexane; 110 mmol) in 65 mlJ

of THF at -78 0C was added a solution of acetonitrile (5.85 ml, 112 nimol) in 110 mld of

THF during 10 mn. After stirring at -780C for 15 m, the mixture was treated with a

solution of N'-[2-carbethoxy-4,5-bis(2-methoxyethoxy)phenyl]-NN-dimethylfom-

amidine in 75 ml of THE during 20 m. After 30 m at -780C the stirred mixture was

treated with acetic acid (14.3 ml, 250 mmol). The mixture was warmed to 250C and

stirred for 2 h. The mixture was evaporated to dryness, and diluted with water. The

resulting white solid was filtered, washed with water, and dried to give 10.7 g; mass

spectrum (electrospray, m/e) M+H 319.2.

Example 115

4-Cliloro-5.6-bis(2-methoxVethoxv)-3-guinolinecarbonitile

A stirred mixture of 1 ,4-dihydroquinoline-5,6-bis(2-methoxyethoxy)-3 -carbonitrile

9.68 g, 30.4 nimol) and 30 ml of phosphorous oxychioride was refluxed for 1.5 h. The

resulting solution was concentrated under vacuum, and the residue was stirred with

methylene chloride at 00C 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, nile) M+H 337.1, 339. 1.

Example 116

-Ethynylphenyl)aniinol-5.6-bis(2-methoxvethoxy)-3-guinolinecarbonitrile

A stirred mixture of 4-Chloro-5,6-bis(2-methoxyethoxy)-3-quinolinecarbonitrile (2.52

g, 7.5 mmol), pyridine hydrochloride (0.87 g, 9.0 mmol), 3-ethynylaniline (1.06 g, 

ninol), and ethoxyethanol (22 ml) was refluxed for 1.5 h, cooled, diluted with water

containing potassium carbonate to give pH-9, and extracted with ethyl acetate. The
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extract was washed well with water, dried, and concentrated. The resulting solid was

recrystallized from ethyl acetate to give an off-white solid, mp 150-1530.

Example 117

4-[3-Dimethylamrinophenyl)axninol-5,6-bis(2-methoxsyethoxy)-3-guinolinecarbonitrile

A stirred mixture of 4-Chloro-5,6-bis(2-methoxyethoxy)-3-quinoinearbonitrile (0.67

g, 2.0 mmol), pyridine (0.39 ml, 4.8 mmol), 3-dimethylamninoaniline dihydrochioride

(0.50 g, 2.4 mmol), and ethoxyethanol. (6.0 mlA) was refluxed for 2 k1 cooled, and

partitioned with ethyl acetate and water containing potassium carbonate to give ph-9-

The organic layer was washed with water, dried and concentrated. The residue

was chromatographed on silica gel with methylene chloride-ethyl acetate-methanol to

give an amber glass; mass spectrum (electrospray, m/e) M+H 437.0.

Example 118

4-[(3-AcetylphenlI)aminol-5.6-bis(2-methoxyethoxy)-3-guinolinecarbonitrile

In the manner of Example 116, 4-Chloro-5,6-bis(2-methoxyethoxy)-3-quinoline-

carbonitrile was reacted with 3-aminoacetophenone to give the title compound;

recrystallized from ethanol to give off-white solid, mp.250-253 (dee).

Example 119

Methyl 4-methoxy-3 -morpholin-4-yl-propoxu))benzoate

A stirred mixture of methyl isovanillate (22.6 g, 124 mmol), N-(3-chloropropyl)-

morpholine (25.4 g, 155 nimol), 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 O0C. The resulting white solid was filtered off, washed successively with

water and hexane, and dried; mp 90-940C.
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Example 120

Methyl 4-methoxy-5-(3-niorholi-4-y3l-propoxy))-2-nitrobenzoate

To a stirred solution of methyl 4-methoxy-3-(3-morpholin-4-yl-propoxy))benzoate

(30.9 g, 100 mmol) in 100 nml of acetic acid at 250C was added 50 ml of 70% nitric

acid during 30 mi. The solution was heated to 45()C at which point the reaction started

and was self-sustaining at that temperature. After a total of 1.5 h at 45-50 0C the

mixture was cooled to 00C, treated with ice-water and 240 g (1.75 mol) of potassium

carbonate, and extracted with ethyl acetate. The extract was washed with water,

dried, and concentrated to give a yellow solid, mp 78-820 C.

Example 121

Methyl 2-aniino-4-methoU-5-(3-morpholin-4-:yl-propoy)benzoate

A solution of methyl '4-methoxy-3 -(3-morpholin-4-yl-propoxy))-2-nitrobenzoate (32.5

g, 91.7 nimol) in 110 nil of methanol and 220 mld of ethyl acetate was hydrogenated at

psi in the presence of 2.0 g of 10%/ Pd on carbon catalyst at 250C. After 4 h the

mixture was filtered, and the filtrate was evaporated to dryness. The residue was

recrystallized from acetone-hexane to give a tan solid, mp 78-82 0C.

Example 122

Ethyl 2-(dimethylaminomethyleneamino)-4-methoxv-5-

(3 -morpholin-4-yl-prop ox))benzo ate

A mixture of methyl 2-arnino-4-methoxy-5-(3-morpholin-4-yl-propoxy))benzo ate

(6.49 g, 20 mmol) and dimethylformam-ide dimethyl acetal (4.25 nml, 30 nimol) was

heated at 1000C for 1.5 h. All volatile materials were evaporated off directly at 7000 to

give a syrup; mass spectrum (electrospray, nile) M+H 380.5.



WO 01/68186 PCT/US01/07068

-71-

Example 123

1.4-Dihvdroquinoline-7-methoxy-6-(3-morpholin-4-vl-propoxy))-4-oxo-3-carbonitrile

To a stirred solution of n-butylllithium (17.6 ml of 2.5 M in hexane; 44 mmol) in 26 ml

of THF at -780C was added a solution of acetonitrile (1.85 ml, 45 mmol) in 44 ml of

THF during 10 m. After stirring at 780C for 15 m, the mixture was treated with a

solution of ethyl 2-(dimethylaminomethyleneamino)-4-methoxy-5-(3-morpholin-4-yl-

propoxy))benzoate (7.6 g, 20 mmol) in 30 ml of THF during 20 m. After 90 m at

-78 0C the mixture was treated with carbon dioxide while warming slowly to 250C and

then evaporated to dryness. The residue was partitioned with n-butanol (200 ml) and

half-saturated NaCI solution (40 ml). The organic layer was separated, washed with

saturated NaCI solution, and evaporated to dryness. The resulting solid was triturated

successively with boiling acetone and methanol, filtered, and dried to give a tan solid,

mp 255-2600C.

Example 124

4-Chloro-7-methoxv-6-(3-morpholin-4-yl-propoxy))-3-quinolinecarbonitrile

A stirred mixture of 1,4-Dihydroquinoline-7-methoxy-6-(3-morpholin-4-yl-propoxy))-

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 300C,

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

(electrospray, m/e) M+H 362.4, 364.4.



WO 01/68186 WO 0168186PCT/US01/07068

72 

Example 125

4-7(3 -Chloro-4-fluorophepyl)aminol-7-methpxy-6-

(3-morpholin-4-:yl-Vropoxv)V -guinolinecarbonitrile

A stirred mixture of 4-chloro-7-methoxy-6-(3 -morpholin-4-yI-propoxy))-3-quinoline-

carbonitrile (1.8 g, 5.0 mmol), 3-chloro-4-fluoroanline (0.87 g, 6.0 mmol), pyridine

hydrochloride (1.15 g, 10 mmol), and 15 ml of ethoxyethanol was refluxed for 2 h,

cooled, and stirred with hexane and water containing potassium carbonate to give pH

10. The resulting brown solid was filtered off, washed with water and hexane, and

dried. Recrystalliation from ethanol gave an off-white solid, mp 240-2440C.

Example 126

4-[(3-Bromophenvl~aminol-7-methoxy-6-(3-morpholin4- 

propoxy))-3 -guinolinecarbonitrile

In the manner of Example 125, 4-chloro-7-methoxy-6-(3 -morpholin-4-yl-propoxy))-3 

quinolinecarbonitrile was reacted with 3-bromo aniline to give the title compound;

recrystallized from methanol to give an off-white solid, mp 20 8-2 120C.

Example 127

4- [(4-Chloro-2-fluorophenyl)amninol-7-methoxy-6-

(3-morpholin-4::--ropoxy))-3-quinoli ecarbonitrile

In the 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, nip 207-212'C.
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Example 128
4-[(3:Hydroxy-4-methvlpenvl)amino1-7-methoxvY-6-

(3 -morphofin-4-y-propoxyY-3-guinolinecarbonitrile

In the manner of Example 125, 4-chloro-7-methoxy-6-(3-morpholin-4-yl-propoxy))-3-

quinolinecarbonitrile was reacted with 3-hydroxy-4-methylaniline to give the title

compound; recrystallized from ethyl acetate to give an amber solid, mp 222-227 0C

(dez).

Example 129

N-13-Cvano-4T(3 -iodophenyl)aminol-6-guinolinyl}-2-propenamide

Dissolved 500 mg (1.29 mmol) 6-amiino-4-[(3 -iodophenyl)aminoj-3-quinolinecarbo-

nitrile in 1.0 nml of DMF and added 6 ml TIE. Chilled to 00C under IN2 and added

200 Rp1(1.43 mmol) triethyl amine and 120 jxl (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

vacuo, giving 391 mg of orange-brown solid: mass spectrum (electrospray mle):

M±H 44 1. 1.

Example 130

6-Amino-4-[(3 -iodopheny)aminol-3-guinolinecarboritrile

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) SnCl2 dihydrate was heated to

reflux under N2 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.

Extracted with chloroform, stirred organic portion with Darco and filtered through
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magnesium sulfate. Stripped solvent and dried in vacuo, giving 3.48g of yellow-brown

solid: mass spectrum (electrospray M+H 387.0.

Example 131

4-r(3-Iodophenvl)amino]-6-nitro-3-quinolinecarbonitrile

A mixture of 3.10 ml (25.7 mmol) 3-iodoaniline, 200 ml ethanol, and 5.00 g (21.4

mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile was heated to reflux under N2 for 

hours. Cooled and made basic with a saturated sodium bicarbonate. Stripped solvents

and azeotroped with ethanol. Slurried residue with hexane and collected. Air dried,

washed solids with water, and dried in vacuo. Dissolved solids in 400 ml ethyl

acetate, stirred with Darco, filtered and removed solvent. Dried solids in vacuo to give

7.38 g of yellow solid: mass spectrum (electrospray M+H= 417.0.

Example 132

N-{3-Cyano-4-[(3-methylphenyl)aminol-6-quinolinvl}-2-butvnamide

Dissolved 597 mg (7.10 mmol) 2-butynoic acid in 25 ml THF under N2 and chilled to

o0C. Added 950 .l (7.30 mmol) isobutyl chloroformate and 780 gl (7.10 mmol)

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 

minutes at 0 C and then at 250C 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

in vacuo, giving 401 mg of yellow-brown solid: mass spectrum (electrospray m/e):

M+H 341.2.
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Example 133

6-Amino-4-[(3-methylphenyl)amino]-3-quinolinecarbonitrile

Added 253 mg 10% palladium on carbon to a round bottom flask under N2 and

covered catalyst with 140 ml ethanol. To this added 2.49 g (8.18 mmol) 6-nitro-4-[(3-

methylphenyl)amino]-3-quinolinecarbonitrile and 640 pl (20.4 mmol) anhydrous

hydrazine. The mixture was heated to reflux for 2 hours 15 minutes and filtered hot

through celite. Stripped solvent and dried in vacuo, giving 2.455 g of yellow solid:

mass spectrum (electrospray M+H 275.2.

Example 134

6-Nitro-4-f(3-methylphenyl)amino]-3-quinolinecarbonitrile

A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 200 ml

ethanol, and 2.75 ml (25.7 mmol) 3-toluidine was heated to reflux for 4.5 hours.

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:

mass spectrum (electrospray M+H 305.2.

Example 135

N-{4-[(3-Chlorophenyl)amino]-3-cyano-6-quinolinyl}-2-propenamide

Dissolved 430 mg (1.46 mmol) 6-amino-4-[(3-chlorophenyl)amino]-3-quinolinecarbo-

nitrile in 4 ml DMF, added 10 ml THF and chilled to 0 C under N2 Added 224 p.

(1.60 mmol) triethylamine and 133 pl (1.60 mmol) acryloyl chloride. Removed ice

bath at 15 minutes, reaction complete at this time, but stirred overnight at 250 C.

Stripped solvent, added a dilute sodium bicarbonate to the residue and collected solids.

Washed with water and dried in vacuo. Boiled in ethyl acetate, collected solids and
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dried in vacuo, giving 200 mg of orange solid: mass spectrum (electrospray m/e):

M+H 349.0, 351.0.

Example 136

6-Amino-4-[(3-chlorophenyl)aminol-3-quinolinecarbonitrile

A mixture of 6.30 g (19.4 mmol) 4-[(3-chlorophenyl)amino]-6-nitro-3-quinoline-

carbonitrile, 300 ml ethanol, and 21.9 g (97 mmol) SnC12 dihydrate were heated to

reflux under N2 Removed heat at 2.5 hours, added ice water and made basic with

sodium bicarbonate. Stirred for 2 hours and extracted with chloroform. Dried organic

layer with sodium sulfate, filtered, stripped solvent and dried residue in vacuo, giving

5.74 g of yellow-brown solid: mass spectrum (electrospray M+H 295.1,

297.1.

Example 137

4-[(3-Chlorophenyl)aminol-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 N2 Removed heat at

4 hours, cooled to 250 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):

M+H =325.0, 327.0.
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Example 138

IN-{3--Cyano-4-[(3-methxp~henyl)amino]-6-guinoinyl -2-propenamide

Dissolved 500 mig (1.72 mmol) 6-amino-4-[(3-methoxyphenyl)amino]-3-quinoline-

carbonitrile in 2 nil hot DMF, added 6 ma THF, and chilled to 00C. Added 264 jil

(1.90 mmol) triethylamine and 158 t1 (1.90 mmol) acryloyl chloride. Removed ice

bath at 15 minutes. Stripped solvent at 2 hours. Washed residue with dilute sodium

bicarbonate, collected solids, washed with water, and air dried. Boiled solids in ethyl

acetate, collected and dried in vacuo, giving 288 mg of yellow-orange solid: mass

spectrum (electrospray nile): M+H 345.2.

Example 139

N-{3--Cyano-4-[(3 -methp~henyl)amilno]-6-guinolinyl}-2-butvamide

Dissolved 362 mg (4.31 mmol) acid in 20 ml THF under N2 and chilled to O'C. Added

560 jil (4.30 mmol) isobutyl chioroformate and 475 il (4.31 mmol) N-methyl-

morpholine and stirred for 10 minutes. Dissolved 500 mg (1.72 mniol) 6-amino-4-

[(3-methoxyphenyl)amino]-3-quinolinecarbonitrile in 2 ml hot DMF and added 10 mlA

THF. Added this to the mixed anhydride dropwise, stirred for 15 minutes at 00C and

at 25TC 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 nile): M+H 3 57. 1.

Example 140

N- {3-cyano-4-[(3 -methoxyhenyl)anminol-6-guinolinyl}-4-piperidino-2-butVnamide

Partially dissolved 1.21 (7.22 mmol) 4-piperidino-2-butynoic acid in 100 ml THF and

chilled to 00C under N2 Added 955 jgd (8.67 mmol) N-methylmorpholine and 750 jil
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(5.78 mmol) isobutyl chloroformate. Stirred for 40 minutes and added a solution of

840 mg (2.89 mmol) 6-amino-4-[(3-methoxyphenyl)amino]-3-quinolinecarbonitrile

dissolved in 10 ml hot pyridine. At 2 hours, poured into ice water and made basic with

saturated sodium bicarbonate. Extracted with ethyl acetate, dried with sodium sulfate,

and stripped down to a small volume, which was loaded onto a column of silica gel.

Eluted with 10% methanol/ethyl acetate, stripped solvent of desired fractions, and

dried in vacuo, giving 970 mg of green solid: mass spectrum (electrospray M+H

440.1.

Example 141

6-Amino-4-[(3 -methoxvphenyl)amino]-3 -quinolinecarbonitrile

325 mg of 10% palladium on carbon was added to a round bottom flask under N2 and

covered with 165 ml ethanol. Added 3.29 g (10.3 mmol) 4-[(3-methoxyphenyl)-

amino]-6-nitro-3-quinolinecarbonitrile and 8001l anhydrous hydrazine and heated

mixture to reflux. At 1.5 hours, filtered hot through celite, stripped solvent and dried

in vacuo, giving 2.876 g of yellow solid: mass spectrum (electrospray M+H 

291.2.

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 ml

ethanol, and 3.0 ml (26.0 mmol) m-anisidine was heated to reflux under N2 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

5 g of yellow-orange solid: mass spectrum (electrospray M+H 291.1.
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Example 143

N-{4-r(3 -Chloro-4-fluoro-1phenvl)amino]-3 -cano-6-guinolinyl }-2-butvnamide

Dissolved 336 mg (4.00 mmol) 2-butynoic acid in 20 ml of THF and chilled to 00C

under N2 Added 520 i (4.00 mmol) isobutyl chioroformate and 440 p.1 (4.00 mmol)

N-methylmorpholine and stirred for 10 minutes. Added a solution of 500 mg (1.60

mmol) 6-amino-4-[(3-chloro-4-fluorophenyl)amino]-3 -quinolinecarbonitrile, stirred for

minutes at 00C and then at 25'C overnight. Stripped solvent, washed with water,

collected and dried in vacuo. Recrystallized from ethyl acetate, giving 148 mg of a

yellow solid: mass spectrum (electrospray male): M+H= 379.1, 381.1.

Example 144

N4[4-r(3-Chloro-4-fluoropheyLI)aminol-3 -cyano-6-guinolWInyJ-2-nropenamide

Dissolved 1.00 g (3.20 mrnol) 6-amino-4-[(3-chloro-4-fluorophenyl)amino]-3-

quinolinecarbonitrile in 2 ml hot DMF, added 12 ml THF and chilled to 00C under N2,

Added 490 gI1(3.52 mmol) triethyl amine and 295 .1 (3.52 mmol) acryloyl chloride.

Removed ice bath at 15 minutes, and at 1.5 hours stripped solvent. Slurried residue

with a dilute sodium bicarbonate, collected solids, and washed with water.

Recrystallized from ethyl acetate, giving 215 mg of yellow solid: mass spectrum

(electrospray mle): 3 67.1, 3.69. 1.

Example 145

N-{4-V(3-Chloro-4-fluorophenyl)amino]-3-cyano-6-

guinolinvLl-4-dimethylamino-2-butenamide

Dissolved 1.50 g (4.80 mmol) 6-amino-4-[(3-chioro-4-fluorophenyl)aniino]-3-

quinolinecarbonitrile in 50 ml THF, added 836 RI1(4.80 mmol) NN-diisopropylethyl-

am-ine, and chilled to 00C under N2 Added 500 pt1(4.80 mmol) 4-bromo-but-2-enoyl
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mmol) of dimethylamine in THF cooled to -78 0 C. At 2 hours, added 5 ml (9.5 mmol)

more of dimethyl amine solution and warmed to 250 C. After 1 hour, poured onto a

cold solution of sodium bicarbonate. Extracted with ethyl acetate, dried organics with

brine and sodium sulfate, reduced to small volume and loaded onto a column of silica

gel. Eluted with 70% methanol/ethyl acetate, stripped solvent of desired fractions and

dried in vacuo, giving 427 mg of yellow solid: mass spectrum (electrospray m/e):

M+H 424.0, 426.0.

Example 146

N-{4-[(3-Chloro-4-fluorophenyl)amino]-3-cyano-6-

quinolinyl}-4-diethylamino-2-butenamide

Added 500 pl (4.80 mmol) 4-bromo-but-2-enoyl chloride to a solution of 1.50 g (4.80

mmol) 6-amino-4-[(3-chloro-4-fluorophenyl)amino]-3-quinolinecarbonitrile and 836

pl (4.80 mmol) N,N-diisopropylethylamine in 50 ml THF at 0°C under N2 At 1 hour

added the mixture dropwise to 1.26 ml (24 mmol) diethylamine in 11 ml THF chilled

to -78 0 C. Removed dry ice bath after complete addition, and at 2 hours, 45 minutes

poured onto a 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 35% methanol/ethyl

acetate, stripped solvent from desired fractions, and dried in vacuo, giving 292 mg of

yellow-orange solid: mass spectrum (electrospray M+H 452.4, 454.4.
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Example 147

N-{4-r(3-Chloro-4-fluorophenl)aminol-3-cvano-6-

quinolinvl}-4-morpholino-2-butenaniide

Added 500 gI (4.80 nimol) 4-bromo-but-2-enoyl chloride to a solution of 1.50 g (4.80

mmol) 6-amino-4-[(3-chloro-4-fluorophenyl)amino]-3-quinolinecarbonitrile and 836

pdl (4.80 nimol) N,N-diisopropylethylaniine in 50 nml TIHF at 00C under N2 At 1 hour

added the mixture dropwise to 2.09 ml (24 mmol) morpholine in 10 ml THF at 00C.

Removed ice bath upon complete addition and at 3 hours, poured reaction onto a

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 mig of yellow solid: mass

spectrum (electrospray nile): M+H =466.4, 468.4.

Example 148

N-{4-II(3-chloro-4-fluorophenyl)aniinol-3-cvano-6-

guinolinvl}-2-morpholin-47ylmethvl-2-propenamide

Partially dissolved 1.37 g (8.00 mmnol) 2-morpholin-4-ylmethyl-2-propenoic acid in 

ml THF and chilled to 00C under N2 Added 1.06 nH (9.6 mmol) N-methyl-

morpholine and 833 gtl (6.4 mmol) isobutyl chioroformate. Stirred at 00C for 1 hour

and added a solution of 1.00 g (3.20 nimol) 6-aniino-4-[(3-chloro-4-fluorophenyl)-

amino]-3-quinolinecarbonitrile in 5 ml pyridine. Stirred overnight at 25'C. Poured

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 mig of

yellow-orange solid: mass spectrum (electrospray M+H =465.8, 468.0.
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Example 149

6-Aniino-4-r(3 -Chlro-4-fiuorophenyl)amino]-3-guinolinecarbonitiile

A mixture of 5.360 g (15.6 nimol) 4-[(3-chloro-4-fluorophenyl)amino]-6-nitro-3-

quinolinecarbonitrile, 250 mal ethanol, and 17.67 g (78.2 mmol) SnC 2 dihydrate was

heated to reflux under N2 Removed heat at 1.5 hours and added ice water. Made

basic with sodium bicarbonate. Stirred for 2 hours extracted with chloroform. Added

brine to the separatory funnel to help separate layers. Stirred organic layer with Darco

and dried with sodium sulfate. Filtered, stripped solvent and dried in vacuo, giving

4.460 g of yellow-brown solid: mass spectrum (electrospray mle): M+H 312.9,

315.0.

Example 150

4-[(3-chloro-4-fluorophnyl)aminol-6-nitro-3 -guinolinecarbonitrile

A mixture of 5.00 g (21.5 nunol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 200 mld

ethanol, and 3.75 g (25.8 minol) 3-chloro-4-fiuoroaniline was heated to refiux under

N2 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

residue with hexane, collected solids, washed with water and dried in vacuo.

Dissolved solids in 250 nil boiling ethyl acetate, stirred with Darco, and filtered.

Stripped solvent and dried in vacuo, giving 6.036 g of yellow solid: mass spectrum

(electrospray nile): M+H 343.1, 345. 1.

Example 151

N- (4-[(4-Bromophen l)aniinol-3 -cyano-6-guinolinyl}-2-propenamide

Dissolved 500 mg (1.47 nunol) 6-amidno-4-[(4-bromophenyl)amino]-3-quinolinecarbo-

nitrile in 1 ml hot DMIF, added 6 ml THF and chilled to OTC under N2 Added 226 iI

(1.62 nimol) triethylarnine and 135 [i1 (1.62 nimol) acryloyl chloride. Removed ice
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bath at 15 minutes. At 1.5 hours, stripped solvent, slurried residue in dilute sodium

bicarbonate, collected solids, and dried in vacuo. Boiled solids in ethyl acetate,

collected, and dried in vacuo, giving 194 mg of yellow-orange solid: mass spectrum

(electrospray M+H 393.1, 395.1.

Example 152

6-Amino-4-[(4-bromophenyl)amino]-3-quinolinecarbonitrile

A mixture of 3.10 g (8.40 mmol) 4- [(4-bromophenyl)amino]-6-nitro-3-quinoline-

carbonitrile, 155 ml ethanol, and 9.47 g (42.0 mmol) SnC12 dihydrate was heated to

reflux under N2 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

spectrum (electrospray M+H 339.0, 341.0.

Example 153

4- [(4-Bromophenyl)amino]-6-nitro-3-quinolinecarbonitrile

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 N2 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

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+H 369, 370.9.
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Example 154

N-{3--Cyano-4-[(3 .4-difluorophenylaIno-6-guinolinAl-2-propenarmide

Dissolved 1 OOg (3.37 mniol) 6-amino-4-[(3,4-difluorophenyl)amino]-3-quinoline-

carbonitrile in 2 ml DMF, added 12 ml THE, and chilled to O'C under N2. Added 517

41i (3.71 mmol) triethylamidne and 3 10 pI (3.72 mmol) acryloyl chloride. Removed ice

bath a 15 minutes. At 3.5 hours stripped solvent and slurried residue with dilute

sodium bicarbonate. Collected solids, washed with water, and air dried. Boiled in

ethyl acetate, collected solids and dried in vacuo, giving 332 mg of yellow solid: mass

spectrum (electrospray M+H 35 1. 1.

Example 155

6-Amino-4-[(3 ,4-difluorophenyl)aminol-3-guinolinecarbonitrile

A mixture of 4.53 g (13.9 mmol) 4-[(3,4-difluorophenyl)amino]-6-nitro-3-quinoline-

carbonitrile, 200 nil ethanol and 15.72 g 69.4 mmol) SnC12 dihydrate was heated to

reflux under N2 Removed heat at 1.5 hours, added ice water and made basic with

sodium bicarbonate. Stirred for 2 hours and extracted with chloroform. Stirred

organic layer with Darco, dried with sodium sulfate and filtered. Stripped solvent and

dried in vacuo, giving 3.660 g of yellow-green solid: mass spectrum (electrospray

rule): M+H =297. 1.

Example 156

4-4(3 .4-Difluorophenyl~aminol-6-nitro-3-guinolinecarbonitrle

A mixture of 5.00 g (21.5 nimol) 4-chloro-6-nitro-3 -quinolinecarbonitrile, 250 nil

ethanol and 2.55 ml (25.8 mmol) 3,4-difluoroaniline was heated to reflux under N2

Removed heat at 3.5 hours and made basic with saturated sodium bicarbonate.

Stripped solvents and azeotroped with ethanol. Slurried residue with hexane, collected
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solids and air dried. Washed with water and dried in vacuo. Dissolved in ethyl

acetate, stirred with Darco, filtered, stripped solvent and dried in vacuo, giving

ethyl acetate, stirred with Darco, filtered, stripped solvent and dried in vacuo, giving

5.02 g of yellow solid: mass spectrum (electrospray nile): M+H =327. 1.

Example 157

N-14-[(3-Chloro-4-thiophenoxyhgnvl)amino]-3 -cyano-6-guinolinyl) -2-butvniamide

Dissolved 3 14 mg (3.72 mmol) 2-butynoic acid in 40 ml THF under N2. Chilled to 00

and added 409 gIl (3.72 nimol) N-methylmorpholine and 485 gl (3.72 rnmnol) isobutyl

chioroformate and stirred for 10 minutes. Added dropwise a solution that was

prepared by dissolving 1.00 g (2.48 nimol) 6-amino-4-[(3 -chloro-4-

thiophenoxyphenyl)amino]-3-quinolinecarbonitrile in 2.0 mld hot DMF and adding 

ml THFE Stirred mixture for 15 minutes at 0* and 25'C overnight- To drive reaction

to completion, added 1.24 nimol of the mixed anhydride (104 mg acid, 136 gI NMM,

and 161 p.1 isobutyl chioroformate) in 15 ml THE. Stirred overnight. Stripped solvent,

dried in vacuo. Recrystallized from ethyl acetate, dried in vacuo, giving 284 mg of

yellow-orange solid: mass spectrum (electrospray nile): M+H 469.2, 471.2.

Example 158

6-Armino-4-[(3-chloro-4-thiophenoxyphen Iamino]-3-quinolinecarbonitrile

A mixture of 6.753 g (15.6 nimol) -chloro-4-thiophenoxyphenyl)amiino]-6-nitro-

3-quinolinecarbonitrile, 250 ml ethanol, and 17.66 g (78.0 minol) SnCl2 dihydrate was

heated to refiux under N2 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



WO 01/68186 WO 0168186PCT/US01/07068

sulfate, filtered, stripped solvent and dried in vacua, giving 5.996 g of yellow-brown

solid: mass spectrum (electrospray rn/c): M±H 403.1, 405. 1.

Example 159

4-r(3 -Chloro-4-thiophenoxyhenyl)aminol-6-nitro-3-guinolinecarbonitrile

A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 250 m

ethanol, and 6.07 g (25.6 mniol) 3-chloro-4-thiophenoxyaniline was heated to reflux

under N2 Removed heat at about 8 hours, made basic with saturated sodium

bicarbonate, stripped solvents and azeotroped with ethanol. Slurried residue with

hexane and collected solids. Washed with water and dried in vacuo. Dissolved nearly

completely in 400 mlJ ethyl acetate, stirred with Darco and filtered. Stripped solvent

and boiled in hexane to remove last of the excess aniline. Dried in vacua, giving 6.90

g of red solid: mass spectrum (electrospray mle): M+H 433.1, 43 5.1.

Example 160

N- {3-Cyano-4-4(3 -qyanophenyl aio-6-guinoli1inl-2-propenamide

Dissolved 729 mg (2.56 minol) 6-anino-4-[(3-cyanophenyl)amlino]-3-quinoline-

carbonitrile in 2 ml hot DMF, added 12 ml THF and cooled to 00C under N2 Added

392 gl1(2.81 mmol) triethylamidne and 234 gl (2.81 mniol) acryloyl chloride. Removed

ice bath after 15 minutes and stripped solvent at 2 hours. Washed residue with water

and collected solids. Recrystallized from ethyl acetate and dried in vacua, giving 318

mg of yellow solid: mass spectrum (electrospray mle): M+H =340. 1.

Example 161

N-43-Cyano-4-(3-vanophenyl)aminol-6-guinolinyl}-4-piperidino-2-butnamide

Partially dissolved 1.46 g (8.75 mmol) 4-piperidino-2-butynoic acid in 100 ml THF and

chilled to 00C under N2 Added 1.16 ml (10.5 mmol) N-methylmorpholine and 911gp.
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(7.00 mmol) isobutyl chloroformate and stirred for 30 minutes. Added a solution of

1.00 g (3.50 mmol) 6-amino-4-[(3-cyanophenyl)amino]-3-quinolinecarbonitrile in 8 ml

pyridine. At 3.5 hours poured onto ice bath and made basic with saturated sodium

bicarbonate. Extracted with ethyl acetate, dried organic layers with magnesium

sulfate, filtered, and reduced solvent to a small volume. Loaded compound onto a

column of silica gel and eluted with 7% methanol/ethyl acetate. Stripped solvent from

desired fractions and dried in vacuo, giving 1.008 g of off-white solid: mass spectrum

(electrospray 435.0.

Example 162

6-Amino-4-[(3-cyanophenyl)amino]-3-quinolinecarbonitrile

Added 100 mg of 10% palladium on carbon to a round bottom flask under N2 and

covered with 50 ml ethanol. Added 1.00g (3.17 mmol) 4-[(3-cyanophenyl)amino]-6-

nitro-3-quinolinecarbonitrile and 250 [l (7.39 mmol) anhydrous hydrazine and heated

to reflux. Removed heat at 2 hours and filtered hot through celite. Stripped solvent

and dried in vacuo, giving 887 mg of yellow solid: mass spectrum (electrospray m/e):

M+H 286.2.

Example 163

4-[(3-Cyanophenyl)aminol-6-nitro-3-quinolinecarbonitrile

A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 200 ml

ethanol, and 3.04 g (25.8 mmol) 3-aminobenzonitrile was heated to reflux. Removed

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 316.0.
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Example 164

N-{3 -Gyano-4-r(3-ethvnvlphenvl)aminol-6-guinolnvfl -2-butvnide

Dissolved 370 mg (4.40 mmol) 2-butynoic acid in 20 nil TIHF under N2 and chilled to

O0C. Added 484 gl1(4.40 mmol) N-methylmorpholine and 572 .1 (4.40 mmol)

isobutyl chioroformate and stirred for 10 minutes. Added a solution of 500 rng (1.76

mniol) 6-amino-4-[(3-ethynylphenyl)amino]-quinoline-3-carbonitrile in 1 ml DMF and

mlA THF. Removed ice bath at 15 minutes and stirred overnight at 25'C. Stripped

solvent, slurried residue with water, collected solids, and dried in vacuo. Boiled in

ethyl acetate, collected solids and dried in vacuo, giving 494 mg of yellow solid: mass

spectrum (electrospray nile): M+ll= 350.9.

Example 165

N-(3-Cvano-4-(3-ethnyLphen l)amino-6-guinolinyl} -2-propenamide

Dissolved I OOg (3.52 mmol) 6-amino-4-[(3.-ethynylphenyl)amino)-3-quinoline-

carbonitrile in 2 ml hot DMF, added 12 ml THF and chilled to 0CC under N2 Added

539 gl1(3.87 mmol) triethylamnine and 322 p.1(3.87 mniol) acryloyl chloride. Removed

ice bath at 15 minutes and stripped solvent at 1.5 hours. Slurried residue in water,

collected solids and air dried overnight. Recrystallized from ethyl acetate, dried in

vacuo, giving 302 mg of orange solid: mass spectrum (electrospray nile): 339.1.

Example 166

N- f3-cano-4-ft3-ethvnylphnvLI)aminol-6-guinolinyl}-4-piperidino-2-buynamide

Partially dissolved 1.03 g (6.16 mmol) 4-piperidino-2-butynoic acid in 70 ml THE and

chilled to 00 under N2 Added 812 p.1(7.38 mmol) N-methylmorpholine and 640 p.1

(4.92 mmol) isobutyl chioroformate. After 0.5 hour stirring, added a solution of 700

mg (2.46 rnmol) 6-amnino-4-[(3-ethynylphenyl)amino)-3-quinolinecarbonitrile dissolved
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in 5 ml pyridine. At 1 hours poured onto ice bath and made basic with a saturated

solution of sodium bicarbonate. Extracted with ethyl acetate, dried organics with

sodium sulfate, reduced to a small volume and loaded onto a column of silica gel.

Eluted with 8% methanol in ethyl acetate. Stripped solvent of desired fractions and

dried in vacuo, giving 641 mg of yellow-orange solid: mass spectrum (electrospray

m/e):

M+H 434.2.

Example 167

6-Amino-4-[(3-ethynylphenyl)amino)-3-quinolinecarbonitrile

A mixture of 2.00g (6.36 mmol) 4-[(3-ethynylphenyl)amino]-6-nitro-3-quinoline-

carbonitrile, 100 ml ethanol, and 7.19 g (31.8 mmol) SnC12 dihydrate was heated to

reflux under N2 Removed heat at 3.5 hours and added ice water. Made basic with

sodium bicarbonate and stirred for 2 hours. Extracted with chloroform, stirred organic

layer with Darco, dried with sodium sulfate, filtered, stripped solvent, and dried in

vacuo, giving 1.737 g of yellow-brown solid: mass spectrum (electrospray m/e):

M+H 285.2.

Example 168

4-[(3-Ethvnvlphenvl)amino]-6-nitro-3-quinolinecarbonitrile

A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 200 ml

ethanol, and 3.82 g (32.6 mmol) 3-ethynylaniline was heated to reflux under N2.

Removed heat at 3.5 hours and added a solution of saturated sodium bicarbonate until

basic. Stripped solvents and azeotroped with ethanol. Slurried residue with hexane

and collected solids. Washed with water and dried in vacuo. Dissolved in ethyl

acetate, stirred with Darco, filtered, stripped solvent and dried in vacuo, giving 4.544 g

of yellow solid: mass spectrum (electrospray M+H 315.1.
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Example 169

N-f 4-f3-Bromophenyl~anminol-3-cyano-6-guinolin I -4-pi eridino-2-bgtvamide

Partially dissolved 1.23 g (7.37 minol) 4-piperidino-2-butynoic acid in 40 ml THEF and

chilled to 000 under N2 Added 973 RI1 (8.4 mmol) N-methylmorpholine and 768 R.1

(5.9 mmol) isobutyl chioroformate. Stirred 10 minutes and added a solution of 1.00 g

(2.95 nimol) 6-aniino-4-[(3-bromophenyl)amino]-3-quinolinecarbonitrile in 2 nI DMF

and 10 ml TFIF. Removed ice bath at 15 minutes and at 5 hours added 2.95 mmol

more of mixed anhydride (.493 g acid, 487 l NAMvt and 384 RI isobutyl chioro-

fornmate), stirred overnight at 25'C. Stripped solvent, slurried residue with water, and

collected solids. Boiled in ethyl acetate and collected. Dissolved in 

methanol/chloroform and coated 5 g of silica gel. Flash chromatographed with 

methanol/ethyl acetate, stripped solvent of desired fractions and dried in vacuo, giving

122 mg of brown solid: mass spectrum (electrospray M+H 488.0, 489.9.

is

Example 170

N-f 4-[(3-Bromophenryl)amino]-3-cyano-6-guinolipyl}-4-dipropylaniino-2-butynamid

Partially dissolved 1.28 g (7.0 mmol) 4-dipropylamino-2-butynoic acid in 100 nil THF

and chilled to 00C under N2 Added 974 p.1(8.85 mniol) N-methylmorpholine 768 p.1

(5.90 mmol) isobutyl chioroformate and stirred for 30 minutes. Added a solution of

1.00 g (2.95 rumol) 6-amino-4-[(3-bromophenyl)amnino]-3-quinolinecarbonitrile in 8

mld 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

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 mle): M+H 504, 506.4.
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Example 171

N-{4-F(3-Bromophenlamino]-3 -cyano-6-guinolinvli-2-

morholin-4-ylmethyl-2-propenamide

Partially dissolved 1.26 g (7.37 ninol) 2-morpholin-4-ylmethyl-2-propenoic acid in 

nil TiHE and chilled to 00C under N2 Added 810 i( 7 37 mmol) N-methylmorpholine

and 950 RI (7.37 inmol) isobutyl chioroformate. After stirring 10 minutes, added a

solution of 1.00 g (2.95 rumol) 6-amnino-4-[(3-bromophenyl)amino]-3-quinoline-

carbonitrile in 2.5 nil DMIF and 20 ml THF. Stripped solvent at 2 hours, slurried

residue with water, collected solids, and dried in vacuo. Recrystallized from ethyl

acetate and dried in vacuo, giving 334 mg of yellow-orange solid: mass spectrum

(electrospray mle): M+H 492, 494.3.

Example 172

N-14-[(3-Bromo-4-fluorophenyl)anmino]1-3-cyano-6-

quinolinyl}-4-dimethylamino-2-butenamide

Made 2.25 nimol of 5-bromo-but-2-enoyl chloride by mixing 386 p1l(2.25 nunol)

trimethylsilyl 4-bromo-but-2-enoate, 10 ml methylene chloride, 294 iii (3.38 minol)

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

nimol) 6-amino-4-[(3-bromo-4-fluorophenyl)amino]-3 -quinolinecarbonitrile, 50 ml

THE, and 392 j d (2.25 mmol) NN-diisopropylethylaniine chilled to 00C under N2 At

1 hour, added dropwise to a solution of 5.62 ml of 2.OM dimethyl amidne in THF (11.2

nimol) 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 reduced solvent to a small volume. Loaded onto

a column of silica gel and eluted with 50% methanol/ethyl acetate. Stripped solvent of
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desired fractions and dried in vacuo, giving 386 mg of yellow solid: mass spectrum

(electrospray M+H =467.9, 469.9.

Example 173

N-(4-((3-Bromo-4-fluorophenvloaminol-3-cvano-6-

guinolinyl}-4-diethylanmino-2-butenamide

Made 2.25 mmol. of 5-bromo-but-2-enoyl chloride by mixing 386 il (2.25 mmol)

trimethylsilyl 4-bromo-but-2-enoate, 10 ml methylene chloride, 294 Al1(3.38 mmol)

oxalyl chloride, and 2 drops of DM1'. After bubbling had subsided, removed solvent

and dissolved in 10 al THF. This solution was added to a mixture of 800 mng (2.25

mmol) 6-amino-4-[(3-bromo-4-fluorophenyl)amino]-3-quinolinecarbonitrle, 50 ml

TiHF, 3 ml DMIF (failed to dissolve amine) and 392 p.1(2.25 minol) NN-diisopropyl-

ethylamine chilled to 00C under N2 Removed ice bath at 20 minutes. At 1 hour added

dropwise to a solution of 1.2 nil (11.2 mmol) diethylamine in 4.4 ml THE 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

acetate, stripped solvent from desired fractions and dried in vacuo, giving 321 mg of

yellow-brown solid: mass spectrum (electrospray M+H 496.0, 497.9.

Example 174

IN-{4-f(3 -Bromo-4-fluoroph"enyl arinol-3-cyano-6-

guinolinyl}-4-morpholino-2-butenamnide

Made 2.25 mmol of 5-bromo-but-2-enoyl chloride by mixing 386 p.1 (2.25 mmcl)

trimethylsilyl 4-bromo-but-2-enoate, 10 ml methylene chloride, 294 Al1(3.38 mmol)

oxalyl chloride, and 2 drops of DMF., After bubbling had subsided, removed solvent
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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 tl (2.25 mmol) N,N-diisopropylethylamine chilled to 0°C under N2 At

1 hour, added the mixture dropwise to a solution of 1 ml (11.2 mmol) morpholine in

4.5 ml THF chilled to 0°C. After complete addition, removed the ice bath, and at 2

hours poured onto 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 onto a column of silica gel, eluted with 12% methanol/ethyl acetate,

stripped solvent from desired fractions and dried in vacuo, giving 369 mg of yellow

solid: mass spectrum (electrospray M+H= 509.9, 511.9.

Example 175

N-{4-[(3-Bromo-4-fluorophenyl)amino]-3-cyano-7-methoxy-6-

quinolinyl}-4-morpholino-2-butenamide

Made 2.07 mmol of 5-bromo-but-2-enoyl chloride by mixing 363tl (2.07 mmol)

trimethylsilyl 4-bromo-but-2-enoate, 8 ml methylene chloride, 270 Pl (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

(2.07 mmol) 6-amino-4-[(3-bromo-4-fluorophenyi)amino]-7-methoxy-3-quinoline-

carbonitrile, 50 ml THF, and 721 jl (4.14 mmol) N,N-diisopropylethylamine chilled to

0°C under N2 At 1.5 hours added this mixture to a solution of 900 pl (10.4 mmol)

morpholine in 4.3 ml THF at 0°C. Warmed to 250C after complete addition, and at 2

hours added 900 ll more morpholine. At 3 hours, poured onto a mixture of ice and

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+H= 539.9, 541.9.



WO 01/68186 WO 0168186PCT/US01/07068

-94-

Example 176

4-[(3-Bromophenvl io-7-ethoxv-:6-metho2W 3-guinolinecarbonitrile

A mixture of 500 mg (1.90 mmol) 4-cbloro-7-ethoxy-6-methoxy-3-quinoline-

carbonitrile, 20 ml ethanol, and 250 41d (2.28 mmol) 3-bromoaniline was heated to

reflux under N2 At 3 hours, added 103 ii1 (0.95 mmol) and 10 ml ethanol and

refluxed overnight. Removed heat and made basic with saturated sodium bicarbonate.

Stripped solvent, slurried residue with hexane, collected solids, and dried. Washed

with water and dried in vacuo, giving 554 mg of tan solid: mass spectrum

(electrospray mle): M+H =398, 399-8.

Example 177

7-Ethoxcy-4-f(3-hydroxiy-4-methyphenylIaminol-6-methoxy-3-guinolinecarbonitrile

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 2 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

spectrum (electrospray mle): M+H =349.9.

Example 178

4-Chloro-7-ethoxy-6-methoxy-3-guinolinecarboritrile

Mixed 122 mg (0.50 mmol) 7-ethoxy-1,4-dihydro-6-methoxy-4-oxo-3-quinoline-

carbonitrile and 2.0 nml methylene chloride under N2 and kept temperature near 250C.

Added 218 Jgl (2.5 mmol) oxalyl chloride and 10 Al (0.125 mmol) DAM,. Stirred

overnight, diluted with chloroform and stirred in saturated sodium bicarbonate until

basic. Separated layers and dried organics with magnesium sulfate, stripped solvent
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and dried in vacuo, giving 117 mig of tan solid: mass spectrum (electrospray m/e):

M+H 262.8, 264.89.

Example 179

7-Ethox- 1 4-dihydro-6-methoxy-4-oxo-3-guinolinecarbonitrile

Added 54.0 ml (135 ninol) n-butyl lithium to 150 nml THE and chilled to -78'C under

N2 Added dropwise over 20 minutes 7,05 ml (135 nimol) acetonitrile in 200 ml TH-F.

Stirred 15 minutes and added a solution of 17.99 g (64.2 mznol) methyl 

methoxy-2-(dimethylaminomethyleneamino)benzoate in 150 ml THE dropwise over 

minutes. Let stir for 0.5 hour at -78'C. Added 11.0 ml (193 nimol) 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 nile): M+H 245.2.

Example 180

Methy 14-ethoxy-5-methoxv-2-(dimet hvlaminomethylcneamino)benzoate

A mixture of 15.056 g 66.9 mmol) methyl 2-amino-4-ethoxy-5-methoxybenzoate and

14.1 mld (100 rnmol) NN-dimethylformnamide dimethylacetal was heated to 100'C

under N2 At 4.5 hours added 4.7 ml (33.3 mmol) more DMF/DM/A 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 nile): M+H 281.3.

Example 181

Methyl 2-armino-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 mal

water, and 350 ml methanol was heated to reflux. under N2 At both 3 and 5.5 hours
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added the same amount of iron and ammonium chloride. Removed heat at 6.5 hours,

added ethyl acetate and saturated sodium bicarbonate, filtered through celite and

separated layers. Washed organic layer with saturated sodium bicarbonate, dried with

magnesium sulfate, stripped solvent, and dried in vacuo, giving 17.594 g of pink solid:

mass spectrum (electrospray M+H 226.2.

Example 182

Methyl 4-ethoxy-5-methoxy-2-nitrobenzoate

Dissolved 5.00g (23.7 mmol) methyl 4-ethoxy-3-methoxybenzoate in 25 ml acetic acid

under N2 and added 6.1 ml (95.1 mmol) 69% nitric acid dropwise over 30 minutes.

Heated to 50C 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

(electrospray M+H 255.8.

Example 183

Methyl 4-ethoxy-3-methoxybenzoate

A mixture of 25.0 g (137 mmol) methyl vanillate, 38.87 g (274 mmol) potassium

carbonate, 500 ml DMF, and 16.5 ml (206 mmol) ethyl iodide was heated to 1000C

under N2 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 (El M 210.0.
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Example 184

N-r4-[(3 -Chloro-4-fiuorophenylamino]-3 -cano-6-

guinolinylI-4-dimethylamino-(Z)-2-butenamide

A mixture of 0.05g (0.1 l8mmol) N-[4[(3-cbloro-4-fluorophenyl)amino]-3-cyano-6-

quinolinyl]-4-dimethylamino-2-butynamide and 6mg of Lindlar catalyst in lOmnL of

methanol was hydrogenated at room temperature overnight. The mixture was filtered

through a pad of Celite. After the solvent was removed, the residue was purified by

thin-layer chromatography eluted with 30% methanol in ethyl acetate. The product

was dried to give 0.0 18g pale yellow solid; IIRMS m/z 423.1270 

Example 185

N- 4[(3-Chloro-4-fiuoroph"enyl aminol-3 -gyano-6-

guinolinyll-4-methox y-(Z)-2-butenamide

A mixture of 0.05g (0.1 l8mmol) N-[4[(3-chloro-4-fluorophenyl)amino]-3-cyano-6-

quinolinyl]-4-methoxy-2-butynamnide and 6mg of Lindlar catalyst in I 5rL of methanol

was hydrogenated at room temperature for 5. Shrs. The mixture was filtered through a

pad of Celite. The solvent was removed to give 0.05g yellow solid; HRMS

m/z 410.0928 

Example 186

-BromophenvIaminol-3 -cvano-6-guinolinvll-

aminol-2-methylene-4-oxo-butanoic acid

Itaconic anhydride 14g, 1 .25mmol) was added portionwise to a solution of 0. Ig

(0.3 Ommol) of 6-amino-4-[(3-bromophenyl)amino]-3-quinolinecarbonitrle in 2n1L 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
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with water, ether and hexane, and dried in vacuo to give 0.09g of yellowish

brown solid; ESMS m/z 451.2 

Example 187

N-[4-[(3-Brornophenyl)ami nol-3-cvano-6-guinolinyll-4-diethvlanino-2-butynaniiide

Isobutyl chioroforniate (0-261g, 1.9lmmol) was dropwise added into an ice cold

solution of 4-diethylamino-2-butynoic acid (0.456g, 2.94mmol) and N-methyl-

morpholine (0.294g, 2.94mmoI) in 5OmL of tetrahydrofuan under N2 After stirring

for 30min, a solution of 0.5g (1 .47mmol) of 6-amino-4-[(3-bromophenyl)aniino]-3-

quinolinecarbonitrile in 3m-L of pyridine was added dropwise and the mixture was

stirred at 00C for 2hr. The reaction was quenched with ice water, poured into

saturated sodium bicarbonate and brine, and extracted with ethyl acetate. The ethyl

acetate layer was concentrated and purified by thin-layer chromatography eluted with

15% methanol in ethyl acetate. The product was collected, and dried in vacuo to give

0.2g of pale greenish yellow solid; ESMS mlz 476.2, 478.2 nip 133-

135 0C.

Example 188

N-[4-[(3-Bromophenyl~aminol-3-cyano-6-quinolinyl-4-(N-

ethylpiperazino)-2-butynamide

Isobutyl chioroforniate (0.785g, 5 .75mmol) was dropwise added into an ice cold

solution of 4-(IN-ethylpiperazino)-2-butynoic acid (1 .75g, 8.85nimol) and N-methyl-

morpholine (1.3453g, 13.3mmol) in S5niL of tetrahydrofuan under N2 After stirring

for 30mmn, a solution of 1.5g (4.42mmol) of 6-amino-4-[(3-bromophenyl)amino]-3-

quinolinecarbonitrile in I OrL of pyridine was added dropwise and the mixture was

stirred at 00C for 2br. The reaction was quenched with ice water, 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
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product fractions were collected, and dried in vacuo to give 1. 07g of light

brown solid; ESMS nm2z 517.1, 519.1 (M-i-EV; mp 161'C (dec).

Example 189

N-[4-r(3-.Chloro-4-fluorophenyl)amino]-3 -cyano-6-

quinolinyll-4-diethylamino-2-butvnmde

Isobutyl chioroformate (0.061g, O.448nmmol) was dropwise added into an ice cold

solution of 4-diethylamidno-2-butynoic acid 104g, 0.672mmo1) and N-methyl-

morpholine (0.068g, 0.672nunol) in lOmL of tetrahydrofuan under N2 After stirring

for 30Onin, a solution of 0. Ig (0.3 2mniol) of 6-amnino-4-[(3-chloro-4-fluorophenyl)-

amino]-3 -quinolinecarbonitrile in 1. 5m-L of pyridine was added dropwise and the

mixture was stirred at 00C for 1. Shr. The reaction was quenched with ice water,

poured into saturated sodium bicarbonate and brine, and extracted with ethyl acetate.

The ethyl acetate layer was concentrated and purified by thin-layer chromatography

eluted with 15% methanol in ethyl acetate. The product was collected, and dried in

vacuo to give 0.046g of light brown solid; ESMS m/z 450.2, mp 117-

120 0C.

Example 190

N44[(3-Bromophenl)aminol-3-gyano-6-guiholin 1 -4-

(N-methylpiperazino)-2-butvnarnide

Isobutyl chioroformate (0. 785 g, 5.7Smmol) was dropwise added into an ice cold

solution of 4-(N-methylpiperazino)-2-butynoic acid (1 .65g, 8. 85mmol) and N-methyl-

morpholine (1.3 6g, 13 .3nmmol) in l1niL of tetrahydrofuan under N2 After stirring for

a solution of 1 .5g (4.42mmol) of 6-amiino-4-[(3-bromophenyl)amino]-3-

quinolinecarbonitrile in 1 OmL of pyridine was added dropwise and the mixture was

stirred at 00 C for 2hr. The reaction was quenched with ice water, poured into

saturated sodium bicarbonate and brine, and extracted with ethyl acetate. The ethyl
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acetate layer was concentrated and purified by thin-layer chromatography eluted with

methanol in ethyl acetate. The product was collected, and dried in vacuo to give

0.37 of yellow solid; ESMS nilz 503, 505, (M+H4 mp 190 'C (dec).

Example 191

N-[4-[(3-Bromophenvl)amino]-3 -cyano-6-guinolinyll-4-(N-

isopropyl-N-methylamino)- 2-butyamide

Isobutyl chioroformate (0.785g, 5.75mmol) was dropwise added into an ice cold

solution of 4-(N'-isopropyl-N-methylamino)-2-butynoic acid (1 .4g, 8.84mmol) and N-

methylmorpholine (0.94g, 9.3 mmol) in 8Oml of tetrahydrofuan under N2 After

stirring for 30min, a solution of 1. 5g (4.42mmol) of 6-amnino-4-[(3 -bromophenyl)-

amino]-3-quinolinecarbonitrile in l5niL of pyridine was added dropwise and the

mixture was stirred at 00C for 2br. The reaction was quenched with ice water, 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. 65 (3 of reddish

brown solid; ESMS m/z 476.0, 478. 0 (M4+Hiv); mp 124-126'C.

Example 192

N'-[4-r(3-Bromophenvl~arninol-3 -cano-6-quinolinyl) -4-

diisopropylamino-2-biutynamide

Isobutyl chioroformate (0.785g, 5.7Smmol) was dropwise added into an ice cold

solution of 4-diisopropylamino)-2-butynoic acid (1 .65g, 8.85mniol) and N-methyl-

morpholine (0.94g, 9.3nimol) in 1O0mL of tetrahydroflian under N2 After stirring for

a solution of 1.5g (4.42ninol) of 6-amino-4-[(3-bromophenyl)amino]-3-

quinolinecarbonitrile in l5mL of pyridine was added dropwise and the mixture was

stirred at 00C for 2br. The reaction was quenched with ice water, poured into

saturated sodium bicarbonate and brine, and extracted with ethyl acetate. The ethyl



WO 01/68186 WO 0168186PCT/USOI/07068

101 

acetate layer was concentrated and purified by flash column chromatography. The

product fractions were collected, and dried in vacua to give 1.08 of light brown

solid; ESMS m/z 504.1, 506.1 (M+HJ} mp 130'C (dee).

Example 193

N4-[(3-Chloro-4-fluorophenlaminol-3-gyano-6-

quinolinyL]J-4-dimethylamino-2-butynamide

Isobutyl chioroforniate (0.85g, 6.2 nimol) was dropwise added into an ice cold

solution of 4-dimethylamino-2-butynoic acid (1.85g, 14.4mrnol) and N-

methylmorpholine (1 .5g, 14.8mmol) in lOOmL of tetrahydrofuan under N2 After

stirring for 30mmn, a solution of 1 .5g (4.79nimol) of 6-amino-4-[(3-chloro-4-

fluorophenyl)amino]-3-quinolinecarbonitrile in l5mL of pyridine was added dropwise

and the mixture was stirred at 00C for 2hr. The reaction was quenched with ice water,

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 of reddish brown solid; ESMS m/z 422.0 mp 225'C (dee).

Example 194

-Chloro-4-fluorophenyl)ami no]-3-cyano-6-

quinolinyl -4-methoxy-2-butynamide

Isobutyl chioroformate (0.85g, 6.2 nimol) was dropwise added into an ice cold

solution of 4-niethoxy-2-butynoic acid I g, 9.6mniol) and IN-methylinorpholine

02g, 10Oimol) in I OOnIL of tetrahydrofuan under N2 After stirring for 30min, a

solution of 1.5g (4.79mmol) of 6-amino-4-[(3-chloro-4-fluorophenyl)amino]-3-

quiniolinecarbonitrile in l5mL of pyridine was added dropwise and the mixture was

stirred at 00C for 3hr. The reaction was quenched with ice water, poured into

saturated sodium bicarbonate and brine, and extracted with ethyl acetate. The ethyl
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acetate layer was concentrated and purified by flash column chromatography. The

product fractions were collected, and dried in vacuo to give 0.73 of light

yellowish brown solid; ESMS m/z 409(M4+Ir'); mp 170-171).

Example 195

4-1(3 -Bromo-4-fluorophenyl)aminol-6-nitro-3 -guinolinecarbonitrile

A mixture of 3.8g (16.33niol) of 4-chloro-6-nitro-3-quinolinecarbonitrile and 3.7g

(2Ommol) of 3-bromo-4-fluoroaniline in 200m.L of ethanol was refluxed for 3Mr. After

the solvent was removed, the residue as dissolved in ethyl acetate and washed with

sodium bicarbonate. The product was collected as a pale yellow solid, 6.5g 

ESMS m/z 387.3, 389.2, mp 269-270'C (dec).

Example 196

6-amino-4-(3 -Bromo-4-fluorophenvflaninol- 3-guinolinecarbonitrile

A mixture of 8g (20.67mrnol) of 4-[(3-chloro-4-fiuorophenyl)aminol-6-nitro-3-

quinolinecarbonitrile, 4g (72.3 5mmol) of iron dust and 8.9g (165.3 6mmol) of

ammonium chloride in 240mL of methanol and water (2:1 ratio) was refluxed for 4hr.

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. gg yellowish brown solid; ESMS m/z 3 56.8, 3 58.8, map 210-212'C.

Example 197

-Blromo-4-fluorophenvl)aminol-3 -cyano-6-

guinolinvll-4-dimethyamino-2-butynamide

Isobutyl chloroformate (0.373g, 2.73 mmol) was dropwise added into an ice cold

solution of 4-dimethylamino-2-butynoic acid 8g, 6.3 mmol) and N-methylmorpholine

(0.658g, 6.5mmol) in 8OmL of tetrahydrofluan under N2 After stirring for 30min a
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solution of 10.65g (2.1mmol) of 6-amino-4-[(3-bromo-4-fluorophenyl)amino]-3-

quinolinecarbonitrile in 10mL of pyridine was added dropwise and the mixture was

stirred at 0°C for 2.5hr. The reaction was quenched with ice water, 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 0.33 of yellow

solid; ESMS m/z 465.9, 467.9(M+1); mp 228-23 1C.

Example 198

4-Dimethylamino-but-2-enoic acid [4-(3-bromo-phenyl-

amino)-3-cvano-7-methoxy-quinolin-6-yl]-amide

To a mixture of 1.9 g (5.1 mmol) of 4-[(3-bromophenyl)amino]-7-methoxy-6-amino-

3-quinolinecarbonitrile and 5.3 ml (31 mmol) ofHunig's base in 110 ml of dry THF at

00 C, with stirring, was added a THF solution containing 5.7 g (31 mmol) of 4-bromo

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

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+H 480.0 and 481.9.

Example 199

4-Diethylamino-but-2-enoic acid [4-(3-bromo-phenvl-

amino)-3-cvano-7-methoxy-quinolin-6-yll-amide

To a mixture of 0.5 g (1.36 mmol) of 4-[(3-bromophenyl)amino]-7-methoxy-6-amino-

3-quinolinecarbonitrile and 0.48 ml (2.7 mmol) of Hunig's base in 50 ml of dry THF
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at 00 C, with stirring, was added a THF solution containing 0.50 g (2.7 mmol) of 4-

bromo crotonyl chloride dropwise. The mixture was stirred for additional 0.5 hour

after addition and then was added to a solution of 4.2 ml (40.8 mmol) diethyl amine in

ml of THF at 0°C dropwise. The solution was stirred for 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 0.2 g of white

solid: mass spectrum (electrospray, mle): M+H 508.1 and 510.8.

Example 200

4-Morpholin-4-yl-but-2-enoic acid [4-(3-bromo-phenylamino)-3-

cyano-7-methoxy-quinolin-6-yl]-amide

To a mixture of 0.69 g (1.87 mmol) of 4-[(3-Bromophenyl)amino]-7-methoxy-6-

amino-3-quinolinecarbonitrile and 0.98 ml (5.6 mmol) ofHunig's base in 50 ml of dry

THFat OOC, with stirring, was added a THF solution containning 0.86 g (5 mmol) of

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

grey solid: mass spectrum (electrospray, M+H 521.9 and 523.8.

Example 201

4-(3-Chloro-4-fluoro-phenylamino)-7-methoxy-6-nitro-quinoline-3-carbonitrile

A mixture of 4.4 g (16.7 mmol) 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

vacuum. The residue was chromatographed on silica gel eluting with mixture of ethyl
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acetate and methanol to give 3 g yellow solid: mass spectrum (electrospray, m/e):

372.9.

Example 202

6-Amino-4-(3-chloro-4-fluoro-phenylamino)-7-methoxy-quinoline-3-carbonitrile

A mixture of 4.88 g (13 mmol) of 4-[(3-chloro-4-fluorophenyl)amino]-7-methoxy-6-

nitro-quinoline-3-carbonitrile, 5.2 g (97.5 mmol) of ammonium chloride, and 3.3 g

(58.5 mmol) iron was stirred at reflux in 60 ml of water and 60 ml of methanol for 

hours. The mixture was diluted with 500 ml of hot ethyl acetate and the hot mixture

was filtered. The filtration was washed with saturated sodium chloride solution and

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 3.38 g of yellow solid: mass spectrum (electrospray, M+H

343.4.

Example 203

4-Dimethylamino-but-2-enoic acid [4-(3-chloro-4-fluoro-

phenylamino)-3-cyano-7-methoxy-quinolin-6-yl]-amide

To a mixture of 1.08 g (3.1 mmol) of 4-[(3-chloro-4-fluorophenyl)amino]-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

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

into diluted sodium bicarbonate solution The organic layer was separated and the
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residue was chromatographed to give 0.86 grams of white solid: mass spectrum

(electrospray, m/e):

Example 204

4-Diethylamino-but-2-enoic acid [4-(3-chloro-4-fluoro-

phenylamino)-3-cyano-7-methoxy-quinolin-6-yl-amide

To a mixture of 1.1 g (3.2 mmol) of 4-[3-chloro-4-fluorophenyl)amino]-7-methoxy-6-

amino-3-quinolinecarbonitrile and 2.24 ml (12.8 mmol) ofHunig's base in 40 ml of dry

THF at 00 C, with stirring, was added a THF solution containing 2.34 g (12.8 mmol)

of 4-bromo crotonyl chloride dropwise. The mixture was stirred for additional 

hour at 0°C. 50 ml of saturated sodium chloride solution was added to the reaction

mixture and then it was extracted with ethyl acetate. The ethyl acetate solution was

dried over sodium sulfate and added to a solution of 6.6 ml (64 mmol) diethyl amine

in 5 ml of THF at 0°C dropwise. The solution was stirred an additional hour at 0°C.

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+H 482.0.

Example 205

4-Morpholin-4-yl-but-2-enoic acid [4-(3-chloro-4-fluoro-

phenylamino)-3-cyano-7-methoxy-quinolin-6-yl]-amide

To a mixture 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 00 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,

then it was extracted with ethyl acetate. The ethyl acetate solution was dried over
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sodium sulfate and then was added to a solution of 4.58 ml (52.5 mmol) morpholine

in 5 mL of THF at 0°C dropwise. The solution was stirred an overnight at 0°C. The

mixture was poured into diluted sodium bicarbonate solution. The organic layer dried

over sodium sulfate. Chromatography gave 0.83 grams off-white solid: mass spectrum

(electrospray, M+H 496.0.

Example 206

4-(3-Bromo-4-fluoro-phenylamino)-7-methoxy-6-nitro-quinoline-3-carbonitrile

A mixture of 3.52 g (9.7 mmol) of 4-chloro-7-methoxy -6-nitro-3-quinolinecarbonitrile

and 2.0 g (10.7 mmol) of 3-bromo-4-fluoro aniline in 150 ml of methoxyethanol was

refluxed under nitrogen for 5.5 hours. The reaction mixture was diluted with ethyl

acetate and wash with sodium bicarbonate solution and sodium chloride solution. The

organic layer was dried with sodium sulfate and then solvent was removed under

vacuum. The residue was chromatographed on silica gel eluting with mixture of ethyl

acetate and methanol to give 3 g of yellow solid: mass spectrum (electrospray, m/e):

416.8 and 418.8.

Example 207

6-Amino-4-(3-bromo-4-fluoro-phenylamino)-7-methoxy-quinoline-3-carbonitrile

A mixture o f 2.9 g (6.95 mmol) of 4-[(3-bromo-4-fluorophenyl)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

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+H 386.7 and 388.8.
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Example 208

4-Dimethylamino-but-2-enoic acid [4-(3-bromo-4-fluoro-

phenylamino)-3-cyano-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 mi (20 mmol) of Hunig's base in 35 ml of dry

THF at 00 C, with stirring, was added a THF solution containing 2.2 g (12 mmol) of

4-bromo crotonyl chloride dropwise. The mixture was stirred for additional 

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 was added to 15 ml of dimethyl amine (2.0 M

in THF) at 0°C dropwise. The solution was stirred an additional hour at room

temperature. The mixture was poured into diluted sodium bicarbonate solution The

organic layer was dried over sodium sulfate and the solvent was removed under

vacuum. The residue was chromatographed gave 0.55g beige solid: mass spectrum

(electrospray, M+H 498.0 and 500.0.

Example 209

4-Diethylamino-but-2-enoic acid [4-(3-bromo-4-fluoro-

phenylamino)-3-cyano-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 

ml of dry THF at 00 C, with stirring, was added a THF solution containing 2.2 g (12

mmol) of 4-bromo crotonyl chloride dropwise. The mixture was stirred for additional

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 ml (30 mmol) of diethyl

amine in 5 ml of THF at 0°C dropwise. The solution was stirred an additional hour at

0°C and 30 minutes at room temperature. The mixture was poured into diluted
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sodium bicarbonate solution The organic layer was dried over sodium sulfate and

solvent was removed under vacuum. The residue was chromatographed to give 0.4 g

off-white solid: mass spectrum (electrospray, M+H 525.9 and 527.9.

Example 210

7-Ethoxy-4-hydroxy-quinoline-3-carbonitrile

A mixture of 10 g (73 mmol) of 3-ethoxy aniline and 12.3 g (73 mmol) of ethyl

(ethoxymethylene) cyanoacetate was heated in 90 ml of Dowther at 1400C for 7 hours.

To this mixture was added 250 ml of Dowtherm. 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 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+H 214.7.

Example 211

7-Ethoxy-4-hydroxy-6-nitro-quinoline-3-carbonitrile

To a suspension of 5 g (23 mmol) of 7-Ethoxy-4-hydroxy-quinoline-3-carbonitrile in

75 ml oftrifluroacetic 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 450C. 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.

Example 212

4-Chloro-7-ethoxy-6-nitro-quinoline-3-carbonitrile

A mixture of 3.45 g (13 mmol) of 7-Ethoxy-4-hydroxy-6-nitro-quinoline-3-

carbonitrile, 5.55 g (26 mmol) of phosphorous pentachloride, and 10 ml of
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phosphorous oxychloride was refluxed for 3 hours. The mixture was diluted with

hexane and the solid was collected. The solid was dissolved in 500 ml of ethyl acetate

and washed 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 2.1 g of beige solid: mass spectrum (electrospray, m/e) M+H 277.7.

Example 213

4-(3-Bromo-phenylamino)-7-ethoxy-6-nitro-quinoline-3-carbonitrile

A mixture of 2.1 g (7.6 mmol) of 4-chloro-7-ethoxy-6-nitro-3-quinolinecarbonitrile

and 0.91 ml (8.3 mmol) of 3-bromo aniline in 100 ml ethanol was refluxed under

nitrogen for 4.5 hours. The reaction mixture was poured into diluted sodium

bicarbonate solution. Ethanol was removed under vacuum. The mixture was diluted

with ethyl acetate and the organic layer was separated and dried over sodium sulfate.

The solution was concentrated and solid was collected and then washed with hexane.

Upon drying, 2.6 g of yellow solid obtained: mass spectrum (electrospray, m/e) M+H

412.8 and 414.9.
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Example 214

6-Amino-4-(3-bromo-phenylamino)-7-ethoxy-quinoline-3-carbonitrile

A mixture of 2.5 g (6 mmol) of 4-[(3-bromophenyl)amino]-7-ethoxy-6-nitro-quinoline-

3-carbonitrile, 2.4 g (45 mmol) of ammonium chloride, and 1.5 g (27 mmol) iron was

stirred at reflux in 40 ml of water and 40 ml of methanol for 4 hours. The mixture was

diluted with 500 ml of hot ethyl acetate and the hot mixture was filtered. The filtration

was washed with saturated sodium chloride solution and then the organic layer was

dried over sodium sulfate. The solution was concentrated and 1.5 of beige solid was

collected: mass spectrum (electrospray, M+H 382.8 and 384.8.

Example 215

4-Bromo-but-2-enoic acid [4-(3-bromo-phenylamino)-3-

cvano-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

crotonyl chloride dropwise. The mixture was stirred for additional 30 minutes at 0°C.

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.
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Example 216

4-Dimethylamino-but-2-enoic acid -bromo-jbpheyl-

amino)-3-cyano-7-ethoxy-guinolin-6-yl-amide

A one-third portion of the solution from example 13 was added dropwise to 8.75 ml

(17.5 mmol) of dimethyl amine at O0C. The mixture was stirred for an additional 

minutes at 00C. 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 mnixture of ethyl acetate

and methanol giving 0.32 g beige solid: mass spectrum (electrospray, m/e) M+H,

494.0 and 496.0.

Example 217

4-Diethylamino-but-2-enoic acid F4-(3-bromo-p2henylarino)-3-

pyano-7-ethoxv-guinolin-6-:yll-amide

A one-third portion of the solution from example 18 was added dropwise to a solution

of 1. 81 mil (17. 5 mmol) of diethyl amine in 5 ml of THF at O0C. The mixture was

stirred for an additional 30 minutes at 00T. 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 0.22 g beige solid: mass spectrum

(electrospray, mle) M+H, 522.0 and 524.0.

Example 218

4-Morpholin-4-yl-but-2-enoic acid [4(3-bromo-phenylamino)-3-

cyano-7-ethox-guinolin-6-:yll-amide

A one-third portion of the solution from example 18 was added dropwise to a solution

of 1. 57 nil (18 mmol) of morpholine in 5 ml of TIIF it 00C. The mixture was stirred
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for an additional 30 minutes at 0OC. 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 0.37 g white solid: mass spectrum

(electrospray, m/e) M+H, 535.9 and 538.0.

Example 219

8-Methoxy-4-hydroxy-6-nitro-quinoline-3-carbonitrile

A mixture of 12.6 g (75 mmol) of 2-methoxy-4-nitro aniline and 12.7 g (75 mmol) of

ethyl (ethoxymethylene) cyanoacetate was heated in 100 ml of Dowther at 1200C for

overnight and 180 0C 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

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+H 245.8.

Example 220

4-Chloro-8-methoxy-6-nitro-quinoline-3-carbonitrile

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

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.
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Example 221

6-nitro-4-(3-bromo-phenvamino)-8-methoxv-guinoline-3-carbonitrile

A mixture of 1.9 g (7.6 nimol) of 4-chloro-8-methoxy-6-nitro-quinoline-3 -carbonitrile

and 0.86 mlI (8.3 mmol) of 3-bromno aniline in 95 ml ethanol was refluxed under

nitrogen for 5 hours. The reaction mixture was poured into diluted sodium

bicarbonate solution. Ethanol was removed under vacuum. The mixture wag diluted

with ethyl acetate and the organic layer was separated and dried over sodium chloride.

The solution was concentrated and solid was collected and then washed 'with hexane.

Upon drying, 2.3 g of yellow solid obtained: mass spectrum (electro spray, nile) M+H

398.8 and 400.8.

Example 222

6-Amino-4-(3-bromo-p2heylanino)-8-methoxy)-guinoline-3-carbonitrile

A mixture of 2.15 g (5 mmol) of -bromophenyl)amino]-8-methoxy-6-nitro-

quinoline-3-carbonitrile, 1.95 g (37.5 mmol) of ammonium chloride, and 1.26 g (22.5

mmol) iron was stirred at refiux in 40 ml of water and 40 ml of methanol for 3 hours.

The mixture was diluted with 500 ml of hot ethyl acetate and the hot mixture was

filtered. The filtration was washed with saturated sodium chloride solution and then

the organic layer was dried over sodium sulfate. The solution was concentrated and

0.43 of dark yellow solid was collected: mass spectrum (electrospray, mle): M+H

3 68.9 and 3 70.9.

Example 223

4-IBromo-but-2-enoic acid [4-(3-bromo-phenylamino)-3-

cyano-8-methox-guinolin-6-yll-amide

To a mixture of 1.05 g (2.8 minol) of 4-[3-bromo-phenyl)amino]-8-methoxy-6-amino-

3-quinolinecarbonitrile and 3.9 ml (22.4 mmol) of Hunig's base in 50 ml of dry THBF at
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0°C, with stirring, was added a THF solution containing 4.11 g (22.4 mmol) of 4-

bromo crotonylchloride dropwise. The mixture was stirred for additional 1 hour 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.

Example 224

4-Dimethylamino-but-2-enoic acid [4-(3-bromo-phenyl-

amino)-3-cyano-8 -methoxy-quinolin-6-yl-amide

A one-third portion of the solution form example 26 was added dropwise to a solution

of 7 ml (14 mmol) of dimethyl amine (2.0 M in THF) at 0°C. The mixture was stirred

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 0.22 g tin solid: mass spectrum

(electrospray, m/e) M+H, 480.0 and 482.0.

Example 225

4-Diethylamino-but-2-enoic acid [4-(3-bromo-phenyl-

amino)-3-cyano-8-methoxy-quinolin-6-yl]-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

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.
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Example 226

4-Morpholin-4-vl-but-2-enoic acid [4-(3-bromo-phenyl-

amino)-3-cvano-8-methoxy-quinolin-6-vll-amide

A one-third portion of the solution from example 26 was added dropwise to a solution

of 1.2 ml (14 mmol) of morpholine 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 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 0.21 g yellow solid: mass spectrum

(electrospray, m/e) M+H, 522.0 and 524.0.

Example 227

4-Dimethylamino-but-2-ynoic acid [4-(3-bromo-phenyl-

amino)-3-cyano-7-methoxy-quinol-6-yll-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

mmol) 4-[(3-bromophenyl)aminoj-7-methoxy-6-amino-quinoline-3-carbonitrile in 

ml ofpyridine 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

solid: mass spectrum (electrospray, m/e) 478.0 and 480.0.
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Example 228

4-(4-Chloro-2-fluoro-phevlaniino)-6.7-dimethoxy-guinoline-3-carbonitrie

A mixture of 2.0 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 1.46 g of 4-

chloro-2-fluoroaniline, 0.925 g of 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 nil 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, nip

139-141'C; mass spectrum (electrospray, mle): M+H 357.9.

Example 229

4-(3-Hydroxy-4-methyl-phenylaniino)-6,7-dimethoxy-guinoline-3-carbonitile

A mixture of 2.98 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 1.85 g of 

amuino-o-cresol, 1.39 g of pyridine hydrochloride, and 200 ml of ethoxyetlianol was

stirred under nitrogen, at reflux temperature for 1 h. The mixture was cooled and

added to 1000 nil 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-

hydroxy-4-methyl-phenylamino)-6,7-dimethoxy-quinoline-3-carbonitrile as a solid, mp

222-224'C; mass spectrum (El, M 335.1269.

Example 230

4-Hydrox-6.7,8-trimethoxv-guinoline-3 -carbonitrile

A mixture of 4.82 g of methyl 3,4,5-trimethoxyanthranilate in 20 Ml of KN-dimnethyl-

formamide diniethyl 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 mlA of tetrahydrofuran at -781C was added 17.6 ml of 2.5M n-butyllithium. in

hexanes. Then 2.35 mld of acetonitrile in 45 nml of tetrahydrofuran was added
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dropwise. The mixture was stirred at -78'C for 15 minutes. Then a solution of the

crude amidine in 30 ml of tetrahydrofuran was added dropwise. The mixture was

stirred at -78'C for 30 minutes, then 5.7 ml of acetic acid was added. The mixture

was warmed to room temperature, and 100 nil of water was added. The product was

collected, washed with water, and dried to give 4.14 g of 4-hydroxy-6,7,8-trimethoxy-

quinoline-3-carbonitrie as a solid, mp 280'C (decomposed); mass spectrum

(electrospray, rule): M+H 261.2.

Example 231

4-Chloro-6.7.8-trimethoxy-guinoline-3-carbonitrile

A stirred mixture of 1.30 g of 4-hydroxy-6,7,8-trimethoxy-quinoline-3-carbonitrile, 

nml of phosphorous oxychioride, and 1 drop of NN-dimethylformamride was refluxed

for 10 minutes and evaporated free of volatile matter. The residue was stirred with 

mil of 5% methyl alcohol in ethyl acetate. The product was collected and dried to give

1. 12 g of 4-cloro-6,7,8-trimethoxy-quinoline-3 -carbonitrile as a solid, mp 161-163'C;

mass spectrum (El, mle): M 278.0452.

Example 232

4-(3-Dimethylan-ino-phenylamino)-6J.8-trimethov-uinoline-3-carbonitrile

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 dihydrochioride, 0.2 ml of pyridine, and 15 Hl of

ethoxyethanol was stirred under nitrogen, at reflux temperature for 30 minutes. The

mixture was cooled and added to 100 n-l 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, ru/e): M 378.1685.
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Example 233

44 Hdroxy3-4-methyl-phenyamino)-6,7. 8-trimethoxy-guinoline-3-carbonitrile

A mixture of 0.279 g of 4-chloro-6,7,8-trimethoxy-quinoine-3 -carbonitrile, 0. 148 g of

5-amino-o-cresol, and 10 ml of ethoxyethanol was stirred under nitrogen, at reflux

temperature for 30 minutes. The mixture was cooled and added to 100 mld of water.

To this mixture was added sodium carbonate to pH 9. The product was collected,

washed with water, and dried to give 0.279 g of 4-(3-hydroxy-4-methyl-

phenylamino)-6,7,8-trimethoxcy-quinoline-3-carbonitrile as a solid, mp 200'C

(decomposed); mass spectrum (EL, mle): M 365.1356.

Example 234

4-(4-Chloro-2-fluoro-phenvlamino)-6.7. 8-trimethoxv-guinoline-3 -carboitrile

A mixture of 0.279 g of 4-chloro-6,7,8-trimethoxy-quinoline-3 -carbonitrile, 0. 177 g of

4-chloro-2-fluoro aniline, 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 pH1 9. The product was

extracted with ethyl acetate, washed with water, dried and concentrated in vacuo. The

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. 26 1 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, mle): M 387.0777.

Example 235

2-(Dimethylamino-methyleneamino)-3 .6-dimethoxv-benzoic acid methYlester

A mixture of 3.46 g of 2-amino-3,6-dimethoxybenzoic acid (Manouchehr Azadi-

Ardakani and Timothy W. Wallace, Tetrahedron, Vol. 44, No. 18, pp. 5939 to 5952,
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1988) in 20 ml of NN-dimethylformaide dimethyl acetal was refluxed for 18 hours and

concentrated in vacuo. To the residue was added 180 ml of ethyl acetate. The

mixture was filtered, and 200 ml of hexanes was added to the filtrate. The mixture

was then concentrated to 100 ml The product was collected and dried to give 3.25 g

of 2-(dirnethylanmino-rnethyleneamino)-3 ,6-dimethoxyr-benzoic acid methylester as a

solid, mp 81-83'C; mass spectrum (El, mle): M 266.1263.

Example 236

41Hy droxcy-5,8-dimethoxy-guinoline-3-carbonitrile

To 12.5 ml of tetrahydrofuran at -78'C was added 8.8 ml of 2.5M n-butyllithium in

hexanes. Then 1.18 ml of acetonitrile in 25 ml of tetrahydrofliran was added

dropwise. The mixture was stirred at -78'C for 15 minutes. Then a solution of 2-

(dimethylamnino-methyleneami no)-3,6-dimethoxy-benzoic acid methylester in 62 ml of

tetrahydrofiiran was added dropwise. The mixture was stirred at -78'C for 

minutes, then warmed to room temperature in 15 minutes. Acetic acid (3 ml) was

added, followed by 200 ml of water. The product was collected, washed with water,

and dried to give 1.57 g of 4-hydroxcy-5,8-dimethoxcy-quinoline-3-carbonfitrile as a

solid, nip 300-305'C; mass spectrum (El, nile): M 230.0685.

Example 237

4-Chloro-5,8-dimethoxy-auinoline-3-carbonitrile

A stirred mnixture of 1.30 g of 4-hydroxy-5,8-dimethoxy-quinoline-3-carbonitrile, 

mnl of phosphorous oxychioride, and 2 drops of NN-dimethylformamide was refluxed

for 10 minutes and evaporated free of volatile matter. The residue was stirred with 

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 165-1671C; mass spectrum 4(EI,

nile): M 248.0346.
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Example 238

4-(4-Chloro-2-fluoro-phenvlaniino)-5.8-dimethox-guinoline-3 -carbonitrile

A mixture of 0. 148 g of 4-chloro-5,8-dimethoxy-3-quinoinecarbonitrile, 0. 102 g of 4-

chloro-2-fluoroaniline, and 5 ml of ethoxyethanol was stirred under nitrogen, at reflux

temperature for 30 inutes. The mixture was cooled and added to 50 nml of water.

To this mixture was added sodium carbonate to pH 9. The product was collected,

washed with water, dried, and washed with 10 ml of hexanes-ethyl acetate 1) to

give 0.168 g of 4-(4-chloro-2-fluoro-phenylamino)-5,8-dimethoxy-quinoine-3-

carbonitrile as a solid, mp 197-199*C; mass spectrum (El, nile): M 329.7609.

Example 239

4-(3-_Hydrox-4-Mgthyl-phenylamino)-5,8-dimethoxy-guinoline-3-carbonitrile

A mixture of 0. 148 g of 4-chloro-5,8-dimethoxy-3-quinolinecarbonitrile, 0.087 g of 

amnino-o-cresol, 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,

washed with water, dried, and washed with 10 ml of hexanes-ethyl acetate to

give 0.168 g of 4-(3-hydroxy-4-methyl-phenylamino)-5,8-dimethoxy-quinoline-3-

carbonitrile as a solid, nip 240-242'C; mass spectrum (El, nile): M 335.1260.

Example 240

4-(3-Bromo-phenylamino)-5.8-dimethox-guinoline-3 -carbonitrile

A mixture of 0.148 g of 4-chloro-5,8-dimethoxy-3-quinolinecarbonitrile, 0.12 g of in-

bromoaniline, and 5 ml of ethoxyethanol was stirred under nitrogen, at reflux

temperature for 30 minutes. The mixture was cooled and added to 50 mld of water.

To this mixture was added sodium carbonate to pH 9. The product was collected,

washed with water, dried, and washed with 10 ml of hexanes-ethyl acetate to
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give 0.213 g of 4-(3-bromo-phenylamino)-5,8-dinethoxy-quinoline-3-carbonitrile as a

solid, mp 72-74'C; mass spectrum mle): M 383.0265.

Example 241

4-(3-Bromo-phenvlamino)-6,7.8-trimethoxv-guinoline-3 -carbonitrile

A mixture of 0.167 g of 4-cbloro-6,7,8-trimethoxy-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,

washed with water, dried, and washed with 10 ml of hexanes-ethyl acetate to

give 0.212 g of 4-(3-bromo-phenylamino)-6,7, 8-trimethoxy-quinoline-3 -carbonitrile as

a solid, mp 211-213'C; mass spectrum (EL, M 413.0377.

Example 242

4-(3-Dimethlamino-phenlamino)-5.8-dimethoxy-guinoine-3-carbonitrile

A mixture of 0.148 g of 4-chloro-5,8-dimethoxy-3-quinolinecarbonitrile, 0.146 g of

I,N-dimethyl-1 ,3-phenylenediamine dihydrochloride, 0.2 ml of pyridine, and 5 ml of

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)-

5,8-dimethoxy-quinoline-3-carbonitrile as a solid, mp 103-1051C; mass spectrum (EL,

M 348.1588.

Example 243

4-(4-Chloro-2-fluoro-5-hydroxy-phenylamino)-5.8-dimethoxy-guinoline-3-carbonitrile
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A mixture of 0.223 g of 4-chloro-5,8-dimethoxy-3-quinolinecarbonitrile, 0.22 g of the

methyl carbonate of 4-chloro-2-fluoro-5-hydroxy-aniline, and 15 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 collected, washed with water, and dried.

The solids thus obtained were dissolved in a mixture of 30 ml of methyl alcohol and 

ml of acetone. To this mixture was added 1.5 ml of 28-30% ammonium hydroxide

solution. The mixture was heated at 500C for 30 minutes and concentrated. The

product was collected, washed with ethyl acetate, and dried to give 0.237 g of 4-(4-

chloro-2-fluoro-5-hydroxy-phenylamino)-5,8-dimethoxy-quinoline-3-carbonitrile as a

solid, mp 240°C (decomposed); mass spectrum (electrospray, M+H 373.9.

Example 244

4-(4-Chloro-2-fluoro-5-hydroxy-phenylamino)-6,7,8-

trimethoxy-quinoline-3-carbonitrile

A mixture of 0.279 g of 4-chloro-6,7,8-trimethoxy-3-quinolinecarbonitrile, 0.22 g of

the methyl carbonate of 4-chloro-2-fluoro-5-hydroxy-aniline, and 15 ml of ethoxy-

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 

ml of acetone. To this mixture was added 1.5 ml of 28-30% ammonium hydroxide

solution. The mixture was heated at 50 0 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 223-2250 C; mass spectrum (EI, M 403.0731.
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Example 245

4-(3-Hydroxy-2-methyl-phenvlamino)-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-

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-

dimethoxy-quinoline-3-carbonitrile as a solid, mp 255-2570 C; mass spectrum

(electrospray, M+H 335.9.

Example 246

4-(2-Hvdroxv-6-methyl-phenvlamino)-6 7-dimethoxv-quinoline-3-carbonitrile

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 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 0.216 g of 4-(2-hydroxy-6-methyl-phenylamino)-6,7-

dimethoxy-quinoline-3-carbonitrile as a solid, mp 245-2470C; mass spectrum

(electrospray, M+H 336.1363.

Example 247

3-(3 -Cyano-67-dimethoxv-quinolin-4-vlamino)-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

stirred under nitrogen, at reflux temperature for 30 minutes. The mixture was cooled
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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 0.321 g of 3-(3-cyano-6,7-dimnethoxy-quinolin-4-

ylamnino)-benzamide as a solid, mp 253-255'C; mass spectrum (electrospray, mle):

M 349.1301.

Example 248

4-(3 -Bromo-4-methyl-phenlamino)-6. 7-dimethoxy-guinoline-3-carbonitrile

A mixture 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

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 (El,

ni/e): M 397.0446.

Example 249

4-(3-Chloro-4-hydroxv-phepylamino)-6,7-dimethov-uinoline-3-carbonitrile

A mixture of 0. 249 g of 4-chloro-6,7-dimnethoxy-3 -quinolinecarbonitrile, 0. 144 g of 4-

aniino-2-chlorophenol, 20 mg of pyridine hydrochloride, and 10 nil of ethoxyethanol

was stirred under nitrogen, at reflux temperature for 30 minutes. The mixture was

cooled and added to 40 mld 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-chiloro-4-hydroxy-phenylaniino)-6,7-

dimethoxy-quinoline-3-carbonitrile as a solid, mp 230-2320 C; mass spectrum (EL

ni/e): M 355.0719.
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Example 250

6,7-Dimethoxv-4-(2-methylsulfanyl-phenylamnino)-guinoline-3-carbonitrile

A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.139 g of 2-

(methylmercapto)anline, 20 mg of pyridine hydrochloride, and 10 nil 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. 184 g of 6,7-dimethoxy-4-(2-methylsulfanyl-

phenylamino)-quinoline-3-carbonitrile as a solid, mp 245-247'C; mass spectrum (El,

ni/e): M 35 1. 10S1.

Example 251

Methyl 2-(dimethylami noniethyleneamino)-4,S-diethoxybenzoate

To a stirred solution of methyl 2-amnino-4,5-diethoxybenzoate (4.79 g, 20 mmol) in 

ml of DMF at 00C was added phosphorous oxychloride (2.24 ml, 24 mmol) during 

m. The mixture was warmed to 55'C and stirred for 45 m. The resulting solution was

diluted with methylene chloride, cooled to 00C, and treated with 80 nI of precooled

N/I sodium hydroxide during 5 m. The organic layer was separated and washed at

00C with with water. The solution was dried and concentrated to give an amber oil;

NM (CDC13 8 3.00(s, Me2N).

Example 252

1.4-Dihydroguinoine-6.7-diethoxy-4-oxo-3-carbonitrile

To a stirred solution of n-butyllithium (17.6 nml of 2.5 M in hexane; 44 nimol) in 25 ml

of THF at -780C was added a solution of acetonitrile (2.35 ml, 45 mmol) in 44 ml of

TIHE during 10 m. After stirring at -780C for 15 m, the mixture was treated with a

solution of ethyl 2-(dimethylaniinomethylenearmino)-4,5-diethoxybenzoate (5.83 g,
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19.8 mmol) in 30 ml of THEF during 30 m. After 30 mn at -780C the mixture was

treated with 5.7 ml (100 mmol) 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 off-white solid; NMiR (DMSO-d 6 d 8.58(s, 2-H).

Example 253

4-Chloro-6,7-diethoxy-3 -guinolinecarbonitrile

In the manner of Example 115 treatment of 1,4-dihydroquinoline-6,7-diethoxy-4-

oxo-3-carbonitrile with phosphorous oxychioride gave the title compound as a pink

solid, mp 170-1750C.

Example 254

4-r3-Chioro-4-(phenyltlhio)phenylaminol-6.-diethoy-3-uinolinecarboitrile

In the manner of Example 105 reaction of 4-chloro-6,7-diethoxy-3-

quinolinecarbonitrile with 3-chloro-4-(phenylthio)aniline gave the title compound as a

tan solid, mp 88-940C.

Example 255

4-[3-Chloro-4-(phenvlthio~phenylaminol-6.7-dimethoxv-3-guinoinecarbonitrile

In the manner of Example 105 reaction of 4-chloro-6,7-dimethoxy-3-quinoline-

carbonitrile with 3 -chloro-4-(phenylthio)anifine gave the title compound as a tan solid,

mp 124-130 0C.
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Example 256

4-(3-Chloro-4-fluorophenylanmino)-67-diethoxv-3-guinolinecarbonitrile

in the manner of Example 105 reaction of 4-chloro-6, 7-diethoxy-3-

quinolinecarbonitrile with 3 -chloro-4-fluoroaniline gave the title compound as an off-

white solid, mp 194-198 0C.

Example 257

4-(3-acetylphenylaznino)-6,7-diethoxy-3-guinolinecarbonitrile

In the manner of Example 105 reaction of 4-chloro-6,7-diethoxy-3-

quinolinecarbonitrile with 3-aniinoacetophenone gave the title compound as an off-

white solid, mp 191-194"C.

Example 258

4-(N-Methylphenmno)-6,7-diethoxv-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

153-155 0C.

Example 259

4-(Thenylamino)-6,7-diethgox-3 -quinolinecarbonitrile

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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Example 260

4-(4-fluorophenvlamino)-6.7-diethoxy!3 -guinolinearbonitrile

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

177-181 0C.

Example 261

4-(4-Fluoro-2-methylphenylanmino)-6J--diethoxy-3-guinolinecarbonitrile

In the manner of Example 105 reaction of 4-chloro-6,7-diethoxy-3-

quinolinecarbonitrile with 4-fluoro-3-methylaniline gave the title compound as a tan

solid, mp 105-108 0C.

Example 262

4-(3-Chloropbenylanmino)-6,7-diethoxv3-3-guinolinecarbonitrile

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

188-190'C.

Example 263

4-(3-Fluorophenylamino)-6.7-diethoxy-3-quinolinearbonitrie

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, nip

192-195 0C.
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Example 264

4-(3-Aminophenvlamino)-6.7-dimethoxvy-3-guinolinecarbonitrle

A stirred midxture of 4-cloro-6,7-dimethoxy-3-quinolinecarbonitrile (3.73 g, 

mmol), 1,3-diaminobenzene (4.86 g, 45 mmol), pyridine (1.21 ml, 15 mmol), and 

ml of ethoxyethanol was refluxed for 30 m, cooled,and stirred with aqueous sodium

bicarbonate. The resulting solid was filtered, washed with water, and dried.

Recrystallization from ethanol gave a brown solid, mp 222-228 0C.

Example 265

4-(3 -Acetamridophenylamnino)-6,7-dimethoxy-3-quinolinecarbonitrile

To a stirred solution of 4-(3-aminophenylamino)-6,7-dimethoxy-3-

quinolinecarbonitrile (0.96 g, 3.0 mrnol) in 9.0 ml of acetic acid at 250C was added

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-

1500C.

Example 266

4-f3-(2-Butynylainino~phenylamino)1-6,7-dimethoxy-3-quinolinecarboritrile

Isobutyl chloroformate (0.26 ml, 2.0 mmol) and N-methylinorpholine (0.22 ml, 

nm'ol) were added to an ice-cold solution of 2-butynoic acid (0.21 g, 2.5 mmol) in 

mld of THEF After 10 m a suspension of 4-(3-amninophenylamino)-6,7-dimethoxy-3-

quinolinecarbonitrile (0.32 g, 1.0 mmol) in 6.5 ml of TEfF was added, and the resulting

mixture was stirred at 250C 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, rnp 193-1960C.
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Example 267

4-r3-(itdroxvmethyl)phenvamino]-627-dimethoxv-3-quinolinecarbonitrile

A stirred mixture of 4-chloro-6,7-dimnethoxy-3-quinolinecarbonitrile (7.46 g, 

mmol), 3 -aminobenzyl alcohol 9 g, 60 nimol), pyridine (2.43 nml, 3 0 nimol), and 

nil of ethoxyethanol was refluxed for 5 hi, cooled,and stirred with aqueous sodium

bicarbonate. The resulting solid was filtered, washed with water, and dried.

Recrystallization from methanol gave a brown solid, mp 250-255 0C.

Example 268

4-r3-(Chloromethyl)Rhenvlaminol-6,7-dimethox-3-guinolinecarbonitile

To 14 ml of DMF was added phosphorous trichloride (0.70 ml, 8.0 nimol) with

stirring at 25-30 0C. After 60 mi, the mixture was cooled to 00C, and a suspension of 4-

[3-(hydroxmethyl)phenylamino]-6,7-dimethoxy-3-quinolinecarbonitrile (1,34 g, 

mmol) in 6 ml of DMF was added. The mixture was warmed to 250C, 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 amnber solid; NM (CDCI3 8 4.79(s, CH2CI).

Example 269

4-[3-(Acp t ometl)phenylamino]-6,7-dimethox y-3 -quinolinecarbonitrile

To a stirred solution of 4-[3-(chloromethyl)phenylamrino]-6,7-dimethoxy-3-quinoine-

carbonitrile (0.97,g, 2.7 mmol) in5.4 nil of DMff was added potassium thioacetate

(0.93 g, 8.1 mmol) at 250C. After 30 mn 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 172-1 770C.



WO 01/68186 PCT/US01/07068

-132-

Example 270

4-3 -(Thiomethyl)phenylamino]-6.7-dimethoxy-3-quinolinecarbonitrile

A stirred mixture of 4-[3-(acetylthiomethyl)phenylamino]-6,7-dimethoxy-3-quinoline-

carbonitrile (1.23 g, 3.13 mmol), 12.5 ml of concentrated ammonium hydroxide, 63 ml

of ethanol, and 32 ml of DMF was heated at 85 0C for 2.5 h and then concentrated to

dryness. The residue was partitioned with methylene chloride and water. The organic

layer was washed with water, dried, and concentrated. The residue was subjected to

chromatography on silica gel with methylene chloride-ethyl acetate-methanol to give

an off-white solid; mass spectrum (electrospray, m/e) M+H 352.1.

Example 271

2-(Dimethylamino-methyleneamino)-3-methoxy-benzoic acid methyl ester

A reaction mixture of 5.0 g (29.9 mmol) of 2-amino-3-methoxy-benzoic acid in 25.0

mL of DMF-DMA was heated at 100-1050 C for 2.5 hr, and then the solvent was

removed to give a red- purple viscous oil. After standing in a refrigerator, the oil

solidified to give 5.8 g of the product as a red-purple solid in 82.8 yield, mass

spectrum (electrospray, M+H 236.9

Example 272

1,4-Dihydro-8-methoxy-4-oxo-3-quinolinecarbonitrile

To 35.0 mL of THF was added 26.6mL (66.4 mmol) of n-BuLi solution during 5 min

at -78" C. To the stirred solution was added a solution of 3.55 mL (67.9 mmol) of

CH3CN in 65 mL of THF during 10 min which time the solution became white

suspension, and then continued to stir for 15 min at -780 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

continued to stir 30 min at -78o C during which time the mixture gradually became
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clear. The solution was quenched with 8.5 mL of HOAc. The resulting thick slurry

was stirred and warmed to room temperature. After most of the solvent was

evaporated, the residue was diluted with cold water. The separate solid was collected

by filtration and washed with water. After drying in vacuo, this afforded 3.8 g of the

product as an off white solid in 77.6 of yield, m.p. 270° C mass spectrum

(electrospray, M+H 201.1

Example 273

4-Chloro-8-methoxy -3-quinolinecarbonitrile

A mixture of 3.8 g (19 mmol) of 1,4-dihydro-8-methoxy-4-oxo-3-quinolinecarbonitrile

and 40 mL of phosphorous oxochloride and 5 drops of DMF was refluxed for 

hours. The mixture was evaporated to dryness and diluted with hexanes. The solid was

collected and mixed with cold dilute sodium carbonate solution and extracted several

times with ethyl acetate. The organic layer was dried over sodium sulfate and filtered

through a pad of silica gel. Removal of the solvent gave 3.8 g of 4-chloro-8-methoxy 

3-quinolinecarbonitrile as an off white solid in 91 yield, mass spectrum

(electrospray, M+H 219.1.

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

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 of the

product as a yellow solid, m.p. 210-212o C; mass spectrum (electrospray, M+H

353.8,355.8.
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Example 275

4-(4-Chloro-2-fluoro-phenylaniino)-8-methoxv-guinoline-3-carbonitrile

Using an analogous procedure to that described in Example 274. A reaction mixture of

328.0 mg (1.5 mrnol) of 4-chloro-8-methoxy -3-quinolinecarbonitile, 173.3 mg 

mmol) of pyridine hydrochloride and 240.0 mg (1.7 mmol) of 2-fluoro-4-chloro-aniline

in 15 mL of 2-ethoxyethanol was heated at 100' C for 2 hr. After the work up, 431.3

mg of the product was obtained as an off white solid, m.p. 127' C (dec.),

mass spectrum (electrospray, mle): M+H 327.8, 329.9.

Example 276
4-(3H Hdrx4-thlhevmno-8-methoxy-guinoline-3-carbonitrile

Using an analogous procedure to that described in Example 274. A reaction mixture of

328.0 mg (1.5 mmol) of 4-chloro-8-methoxy -3-quinolinecarbonitrile, 173.3 mg 

mmol) of pyridine hydrochloride and 203.2 mg (1.7 mmol) of 3-hydroxy-4-methyl-

aniline in 15 m.L of 2-ethoxyethanol was heated at 100' C for 1.5 hr. After the work

up, 407.7 mg of the product was obtained as a yellow solid, m.p. 148-150'C,

mass spectrum (electrospray, nile): M+H 306.9.

Example 277

4-(3 -Dimethylaniino-phenylamnino)-8-methoxvy-guioline-3-carbonitrile

Using an analogous procedure to that described in Example 274. A reaction mixture of

250.0 mig (1.1 nimol) of 4-chloro-8-methoxy -3-quinolinecarbonitrile, 273.3 mg 

mmol) of pyridine and 261.4 mg (1.25 mmol) of 3 -dimethylaminoaniline hydrochloride

in 10 nil of 2-ethoxyethanol was heated at 1000C for 1.5 hr. The work up gave 294.8

mg of the product as a deep greenish yellow solid, m.p. 222-225' C, mass

spectrum (electrospray, mle) M±H 3 19. 0.
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Example 278

4-(4-Bromo-3-hydroxy-phenvLanmino)-8-methgxy-guinoline-3-carbonitrile

Using an analogous procedure to that described in Example 274. A reaction mixture of

250.0 mng (1.1 i-nmol) of 4-chloro-8-methoxy -3-quinolinecarbonitrile, 131.7 mg (1.1

mmol) of pyridine hydrochloride and 286.7 mg (1.3 mmol) of 4-bromo-3-hydroxy-

anifline in 10 niL of 2-ethoxyethanol was heated at 100' 0C for 1.5 hr. The work up

gave 374.1 mg (88.6 of the product as a pink solid, m.p. 1460 C mass

spectrum (electrospray, mle): M+H 369.9.

Example 279

4-(3:-Hydrox--4-methox~y-phenylanmino')-8-methoxcy-guinoline-3 -carbonitrile

Using an analogous procedure to that described in Example 274. A reaction mixture of

200.0 mg (0.92 minol) of 4-chloro-R-methoxy-3-quinolinecarbonitrile, 105.7 mg (0.92

nimol) 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 1000 C for 2 hr. The work up gave

261.6 mg (89.0 of the product as a deep yellow solid, m.p. 138-140o C mass

spectrum (electrospray, mle): M±H 321.9.

Example 280

8-Methox y-4-(2,4,6-trifluoro-phenylamino)-quinoline-3-carbonitrile

Using an analogous procedure to that described in Example 274. A reaction mixture of

200.0 mg (0.92 nunol) of 4-chloro-8-methoxy-3-quinolinecarbonitile, 105.7 mg (0.92

mmnol) of pyridine hydrochloride and 148.6 mg (1.0 nimol) of 2,4,6-trifluoro-aniline in

m1L of 2-ethoxyethanol was heated at 100 C for 2 hr. The work up gave 112.6 mg

(37.4 of the product as a yellow solid, m.p. 297' C mass spectrum

(electrospray, mle): M+H 330.0.
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Example 281

4-(3-hvdroxy-4-methyl-phenylamino)-7-methox-quinoline-3-carbonitrile

To a suspension of 200 mg (0.91 mmol) of 4-chloro-7-methoxy-3-quinoline-

carbonitrile and 135.5 mg (1.10 mmol) of 5-amino-o-cresol in 10 mL of 2-ethoxy

ethanol was added 105.6 mg (0.91 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 277

mg (99 of the product as a yellow solid, m.p. >2500 C, mass (electrospray, m/e):

M+H 305.9.

Example 282

4-(4-Chloro-2-fluoro-5-hydroxy-phenylamino)-7-methoxy-quinoline-3-carbonitrile

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

mmol) of pyridine hydrochloride in 10 mL of 2-ethoxyethanol. This afforded a red

oil residue. To the residue were added 10 mL of methanol and 1 mL of NH40H (28-

The resulting mixture was heated at 500 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 After

drying in vacuo, 142.1 mg (41.4 of the product was obtained as a brown solid,

m.p. 240°C mass (electrospray, M+H 343.9, 345.8.
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Example 283

4-(4-Chloro-2-fluoro-phenvlamiino)-6-methoxy-guinoline-3-carbonitrile

The method of Example 281 was used with 218.6 mg (1 nimol) of 4-chloro-6-

methoxy-3-quinolinecarbonitrile, 174.7 mg (1.2 mmol) of 4-chloro-2-fluoro-aniline

and 115.6 mg (1 mmol of pyridine hydrochloride in 10 mL of 2-etlioxyethanol. This

afforded 319.8 mg of the product as a yellow solid, m.p. >250' C, mass (electrospray,

M±IH 325.9, 327.9

Example 284

-HyLo--4me hylpeylamino)-6-methoxiy-guinoline-3 -carboritrile

To a suspension of 218.6 mg (1.0 mmol) of 4-chloro-6-methoxy-3-quinoline-

carbonitrile and 147.8 mg (1.20 rnmol) of 5-amino-o-cresol in 10 mL of 2-

ethoxyethanol was added 115.6 mg (1.0 mmol) of pyridine hydrochloride. The

resulting reaction mixture was refluxed for I 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

mng (91 of the product as a yellow solid, imp. >250' C mass (electrospray,

nile): M+H 305.9.

Example 285

4-(4-Chloro-2-fluoro-5-hydroxy-phenylarmino)-6-methoxv-guinoline3-carbonitrile

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 nimol) of pyridine

hydrochloride. This afforded a dark oil residue. To the residue was added 10 mL Of

methanol and 1 niL of NH 4LOH (28-30 The resulting mixture was heated at 50' C
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for 30 mini, and then the solvent was removed and the residue was triturated with

water and ether in an ice bath. The separated solid was filtered off and washed with

water and ether. After drying in vacuo, 83.2 mg (24.2 of the product was obtained

as a light brown solid, m.p. 228-230' C, mass (electrospray, M+H 343.8, 345.8.

Example 286

5-Dichloro-4--hvdroxv-phenvlanno)-67-dimethx-uinoline-3-carbonitrie

A reaction mixture of 248.7 mg (1 mmol) of 4-chloro-6,7-dimethoxy-3-

quinolinecarbonitrile, 213.6 mg (1.2 mmol) of 4-amidno-2,6-dichlorophenol and 115.6

mg (1 mmol) of pyridine hydrochloride in 10 mL of 2-ethoxyethanol was refluxed

under N2 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

filtered and washed with water and ether! ethyl acetate Alter drying in vacuo.

this yielded 346.7 mg (88.8 of the product as a yellow solid, m.p. >250' C, mass

(electrospray, mle): M+H 389.8, 391.8.

Example 287
4-2-ydrgoxy-4-mpthyl-phepy. n)6.-im Mox-guinoline-3-carbonitrile

Using an analogous procedure to that described in Example 286, 248.7 mg (I mmol)

of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 10 niL of 2-ethoxyethanol and in

the presence of 115.6 mig (1 minol) of pyridine hydrochloride was reacted with 147,8

mg (1.2 nimol) of 6-amino-m-cresol to give 287.5 mig (85.8 of the product as a

light brown solid, m.p. >250' C, mass (electrospray, mle): M+H 335.9.

Example 288

4-(4-Hydroxvy-3,5-dimetihyl-pheyLamino)-6.7-dimethoxv-guinoline-3 -carbinitile
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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 1 64- 6

mg (1.2 mmol) of 4-amino-2,5-dimethylphenol to give 232.9 mg (66.7 of the

product as a ight brown solid, m.p. 234-236' C, mass (electrospray, inle): M+H

349.9.

Example 289

4-(3-Cyano-6,7-dimethoxiy-guinolin-4-:ylamino)-benzamide

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 niL of 2-ethoxyethanol and in

the presence of 115.6 mg (1 nimol) of pyridine hydrochloride was reacted with 163.4

mg (1.2 n-nol) of 4-amino-benzamide to give 255.7 mg (73.4 of the product as a

light yellow solid, m.p. >250' C, mass (electrospray, mle): M±II 348.9.

Example 290

4-(5-Chloro-2-hydrox-v-phenylamino)-6,7-dimethoxvy-guinoline-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 niL of 2-ethoxyethanol and in

the presence of 115.6 mg (I mmol) of pyridine hydrochloride was reacted with 172.3

mg (1.2 nunol) of 2-amino-chlorophenol to give 326.4 mg (91.9 of the product as

a yellow solid, m.p. >250' C, mass (electrospray, nile): MA-H 355.8.

Example 291

4-(3,5-Dibromo-4hydrox-Iphenlarmino)-6,7-dimethoxy- uinoline-3-carbonitrile

Using an analogous procedure to that described in Example 286, 248.7 mg (1 nimol)

of 4-chiloro-6,7-dimethoxy-3-quinolinecarbonitrile in 15 niL of 2-ethoxyethanol and in
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the presence of 115.6 mg (I mmol) of pyridine hydrochloride was reacted with 320.3

mg (1.2 mmol) of 4-amino-2,6-dibromophenol to give 427.1 mg (89.2 of the

product as a gray solid, m.p. >250' C, mass (electrospray, mle): M+H 479.7, 481.6.

Example 292

4-(4:-Hydroxy-2-methyl-nhenaino)-6,7-dimnethox-guinoline-3-carbonitrile

Using an analogous procedure to that described in Example 286, 248.7 mg (1 nimol)

of 4-chloro-6,7-dimethocy-3-quinolinecarbonitrile in 15 mL of 2-ethoxyethanol and

in the presence of 115.6 mg (I mmol) of pyridine hydrochloride was reacted with

147.8 mg (1.2 mniol) of 4-amino-m-cresol to give 304.6 mg (90.9 of the product

as a salmon solid, mn.p. >250'C, mass (electrospray, M+H 335.9

Example 293

6.7-Dimethoxy-4-(pyridin-3-ylamino)-guinoline-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

mng (1.2 mmol) of 3-amino-pyridine to give 60.6 mg (19.8 of the product as an

orange solid, m.p. 231-2330 C, mass (electrospray, mle): M+H 306.8.

Example 294
6,7-Dimethoxy-4( mthsufanyl-phenylamino)-guinoline-3-carbonitrile

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol)

of 4-chloro-6,7-dimethoxcy-3-quinolinearbonitrile in 15 niL of 2-ethoxyethanol and

in the presence of 115.6 mg (1 nimol) 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

product as an off white solid, m.p. >250' C, mass (electrospray, ml/e): M±H 3 51.9.
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Example 295

4-(2-Hvdroxy-5-methyl-phenylamino)-6,7-dimethoxy-guinoline-3-carbonitrile

Using an analogous procedure to that described in Example 286, 248.7 mg (1 nunol)

of 4-chloro-6,7-dimethoxy-3-quinoiecarbonitrile, in 15 mL of 2-ethoxyethanol and

in the presence of 115.6 mg (1 mmnol) of pyridine hydrochloride was reacted with

147.8 mg (1.2 mmol) of 2-amino-p-cresol to give 315.0 mg (94.0 of the product as

a yellow solid, m.p. 198-200O'C, mass (electrospray, mle): M±H 335.8.

Example 296

4-(2-Chloro-4-hydroxiy-phenyLarino)-6.7-dimethoxy-guinoline-3-carboritrile

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 niL of 2-ethoxyethanol and in

the presence of 115.6 mg (1 mmol) of pyridine hydrochloride was reacted with 270.1

mg (1.5 mmol) of 4-aniino-3-chlorophenol to give 299.2 mg (84.3 of the product

as a light brown solid, m.p. >250' C, mass (electrospray, nile): M+H .3 55.8, 3 57.8.

Example 297

2-(3-Cyano-6.7-dimethoxv-guinolin-4yLiamino)-benzanide

Using an analogous procedure to that described in Example 286, 248.7 mg (1 nimol)

of 4-chloro-6,7-dimethoxy-3-quinoinecarbonitrile in 12 niL of 2-ethoxyethanol and in

the presence of 115.6 mng (1 mmol) of pyridine hydrochloride was reacted 'With 177. 0

mig (1.3 mmol) of anthranilamide to give 292.4 mig (84.0 of the product as a deep

yellow solid, m.p. 238-240.50 C, mass (electrospray, nile): M+H 348.9.
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Example 298

6,7-Dimethoxcy-4-(4-methylsulf ny-phenylamino)-guinoline-3-carbonitrile

Using an analogous procedure to that described in Example 286, 248.7 mg (1 nimol)

of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 12 ruL of 2-ethoxyethanol and in

the presence of 115.6 rmg (1 rumol) of pyridine hydrochloride was reacted with 181.0

mg (1.3 rnnol) of 4-(methylmercapto)-aniline to give 334.1 mg of the

product as a yellow solid, m.p. 23 5-237' C, mass (electrospray, nile): M+H 351.9,

352.9, 353.8, 354.9.

Example 299

4-[4-(2-Hvdroxv3-ethyl)-p2henylaminol-6.7-dimethoxV-guinoline-3-carbonitile

Using an analogous procedure to that described in Example 286, 248.7 mg (1 rumol)

of 4-chioro-6,7-dimethoxcy-3-quinolinecarbonitrile in 12 mL of 2-ethoxyethanol and in

the presence of 115.6 mg (1 rumol) of pyridine hydrochloride was reacted with 178.3

mug (1.3 numol) of 4-aminophenethyl alcohol to give 327.8 mg (93.9 of the product

as an off white yellow solid, m.p. 208-210' C, mass (electrospray, rule): M+H 349.9.

Example 300

4-(2,4-Dihydroxy-phbenylaino)-6,7-dimethox-guinoine-3 -carbonitrile

Using an analogous procedure to that described in Example 286, 248.7 mug (1 rumol)

of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 12 niL of 2-ethoxyethanol and in

the presence of 115.6 mg (I rumol) of pyridine hydrochloride was reacted with 210.0

mg (1.3 rumol) of 4-aruinoresorcinol to give 330.4 mg (98.0 of the product as a

deep purple solid, m.p. >250' C, mass (electrospray, nile): M+H 337.9.
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Example 301

4-f2-(2:Hyd -ethy1)-phenylaminol-6,-dimethov-guinoine-3-carbonitrile

Using an analogous procedure to that described in Example 286, 248.7 mg (1 mmol)

of 4-ch~oro-6,7-dimnethoxcy-3-quinolinecarbonitrile in 12 mL of 2-ethoxyethanol and in

the presence of 115.6 mig (1 rnmol) of pyridine hydrochloride was reacted with 178.3

mg (1.3 mmol) of 2-aminophenethyl alcohol to give 218.4 mig (64.4 of the product

as a pink solid, m.p 1 59-162' C, mass (electrospray, nile): M+1{ 349.9.

Example 302

4-(3 -Bromophenylamino)-6,7-dihydroxy-3-guinolinecarbonitrile

A stirred mixture of 4-(3-bromophenylamino)-6,7-diniethoxy-3-quinolinecarbonitrile

(15.4 g, 40 nimol) and 100 g of pyridine hydrochloride was heated at 210 0C for 20 m,

cooled to 00C, treated with 100 ml of concentrated ammonium hydroxide, and

concentrated to dryness. The residue was stirred with 1 L of water, and the resulting

amber solid was filtered off, washed with water, and dried; mass spectrum

(electrospray, mle) M+H 3 56.1, 3 58. 1.

Example 303

4-(3 -Brornophenvlamino)-6,7-di-n-propoxsy-3-guinolinecarbonitrile

To a stirred mixture of 4-(3 -bromophenylamnino)-6,7-dihydroxy-3 -quinolinecarbonitrile

(1.07 g, 3.0 mmol), potassium carbonate (1.66 g, 12.0 mmol), and 12 ml of DMF at

00C was added 1-iodopropane (1.17 nml, 12.0 nimol). The mixture was warmed to
0C, stirred for 5 h, and then partioned at 0' C with ethyl acetate and water

containing HCI to give p11-8. 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, rule) M+H 440.2, 442.2.
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Example 304

4-[(3-Bromophenvl)-N-acetylaminol-6.7-dihdroxy-3-quinolinecarbonitrile

A solution of 4-(3-bromophenylamino)-6,7-dihydroxy-3-quinolinecarbonitrile (1.78 g,

mmol), dimethylaminopyridine (60 mg, 0.50 mmol), 5.0 ml of acetic anhydride,

and 10 ml of pyridine was stirred at reflux temperature for 1.5 h and concentrated to

dryness. The residue was stirred with 50 ml of methanol, 5 ml of water, and sodium

bicarbonate (2.1 g, 25 mmol) at 250C for 16 h and concentrated to dryness. The

residue was stirred with water containing acetic acid to give pH~4-5, and the resulting

solid was filtered off, washed with water, and dried. A solution 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 (electrospray, m/e) M-H 396.3, 398.3.

Example 305

4-(3-Bromophenylamino)-6,7-di-n-butoxy-3-quinolinecarbonitrile

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

carbonate (0.30 g, 2.2 mmol), and 2.0 ml of DMF was stirred at 65-700C 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

was partitioned with methylene chloride and water saturated with carbon dioxide

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.
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Example 306

4-Chiloro-7-methoxvy-3 -quinolinecarbonitrile

In the manner of Example 115 treatment of 1,4-dihydroquinolin-7-methoxy-4-oxo-3-

carbonitrile with phosphorous oxychioride gave the title compound as a tan solid; mass

spectrum (electrospray, mle) MH-H 219.2, 221.2.

Example 307

4-(4-Chloro-2-fluorophenylarmino)-7-methoxy-3-guinolinecarbonitrile

In the manner of Example 274 reaction of 4-chloro-7-methoxy-3-quinolinecarbonitrile

with 4-chloro-2-fluoroaniline gave the title compound as an amber solid, mp 208-

210 0C.

Example 308

4-(4-Cloro-2-fluorophenylamino)-7-hydroxy-3 -guinolinecarbonitrile

In the manner of Example 302 reaction of 4-(4-chloro-2-fluorophenylamino)-7-

methoxy-3-quinolinecarbonitrile with pyridine hydrochloride at 210 0C gave the title

compound, xnp 295-305'C.

Example 309

4-[(4-Chloro-2-fluorophenylan-ino)-N-acetvlarmino]-7-hydr x-3 -guinolinecarbonitrile

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 310

4-(4-Chloro-2-fluorophenylamiino)-7-ethoxy-3 -quinolinecarbonitrile

In the manner of Example 305 alkylation of 4-[(4-Chloro-2-fluorophenylamino)-N-

acetylam-ino]-7-hydroxy-3-quinolinecarbonitrile with ethyl iodide in the presence of

potassium carbonate in DMF followed by de-N-acetylation with potassium carbonate

in aqueous methanol gave the title compound as a white solid, mp 22 1-2240C.

Example 311

-Bromophenyl anio-6,7-bis(2-methoxjYethoxY)-3-quinolinecarbonitrile

In the manner of Example 305 alkylation of 4-(3-bromophenylanmino)-6,7-dihydroxy-

3-quinolinecarbonitrile with 2-bromoethyl methyl ether in the presence of potassium

carbonate in DMF gave the title compound as a light yellow solid, mp 13 5-13 80C.

Example 312

4-(4mHvdox-2-methyl-:phenyarnino)-6-methoxv-7-(3-morpholin-4-y3L-

prop~oxvy)-quinoline-3-carbonitrile

A mixture of 0.3 g of 4-cloro-6-methoxy-7-(3-rnorpholin-4-yl- propoxy)-quinolinie-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 

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,

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 sofid,mpl2O-l26C; mass spectrum

(electrospray,nle):M±H 449.
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Example 313

4-(3-Bromo-phnylamino)-6-methoxv-7-(3-morphoin-4y1LI-

propoxv)-qguinoline-3-carbonitrile

The method of Example 312 was used as well as 0.3 g of 4-chloro-6-methoxy-7..(3-

morpholin-4-yl-propoxv)-quinoline-3 -carbonitrile, 0. 12 ml of 3 -bromo 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 utilizing a gradient of methylene

chloride/methanol 96:4 to 92:8 to give 0.22 g of the title compound as an off white

solid,mp 115-118 C; mass spectrum (ES,m/e ):M+H499.

Example 314

6-Methoxy-4-(2-methyluLfanlphenylamino)-7-(3-morpholin-4-vl-

propoxy)-guinoline-3-carbonitrile

The method of Example 312 was used as well as 0.3 g of 4-chloro-6-rnethoxy-7-(3-

morpholin-4-yl-propoxy)-quinoline-3-carbonitrile, 0. 14 ml of 2-(methyl mercapto)

aniline, 0. 1 g of pyridine hydrochloride and 4.0 mlA of 2-ethoxy ethanol. This afforded

an oil which was purified by silica gel flash chromatography [methylene

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,mle ):M+H465.

Example 315

4-(4-Hydrox-3 .5-dimethyl-phenylamino)-6-methoxy-7-

(3-morpholin-4-yl-propoxv)-guinoline-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 nil of 4-amino, 2-5 dimethyl

phenol, 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 utilizing a gradient of
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methylene chloride/methanol 96.4 to 92:8 to give 0.20 g of the title compound as a

tan foam, mp 122-125 C; mass spectrum (ES,mle ):M-IH48 1.

Example 316

4-(2-Aminiphenvlmethylamino)-6.7-diethoxv-3-uuinolinecarbonitrile

In the manner of Example 61 reaction of 4-chloro-6,7-diethoxy-3-quinoinecarboriitrile

with 2-aminobenzylamine gave the title compound as an off-white solid, mp 173-

1770C.

Example 317

4-(3 .4-Difluorophenylmeth lamino)-6.7-diethojy- -uinolinecarbonitrile

In the manner of Example 61 reaction of 4-chloro-6,7-diethoxy-3-quinolinecarbonitrile

with 3 ,4-difluorobenzylaniine gave the title compound as a tan solid, mp I 67- 1690C.

Example 318

4-M4etho?;y-but-2-enoic acid [4-(3-bromo-phenvlamino)-guinazolin-6- yl]-amide

To a solution of 1 g (3.17 mmol) of 6-amino-4-[(3-bromophenyl)ami~no]-3-quinoline-

carbonitrile and 0.6 g of disopropylethylamidne in 21 ml of tetrahydrofuran was added

0.47 g (3.5 mmol) of4-methoxycrotonoyl chloride at 00C with stirring. After 1.5 hr at

00C another 0. 15 g of acid chloride was added. The mixture was diluted with 75 ml of

tetrahydrofliran and stirred with a mixture of brine and saturated sodium bicarbonate.

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, ni/e). M+H 415.0 and 415.9.
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Example 319

4-(4-Chloro-2-fluoro-5-hydroxy-phenylamino)-67-dimethoxy-guinoline-3-carbonitrile

A mixture of 0.25 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 0.195 g of 4-

chloro-2-fluoro-5-hydroxyaniline, 0.116 g of pyridine hydrochloride, and 3 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 with water, and dried to give 0.327g of

4-(4-chloro-2-fluoro-5-hydroxy-phenylamino)-6,7-dimethoxy-quinoline-3-carbonitrile

as a solid, dec 260 0 C; mass spectrum (electrospray, M+H 373.9.

Example 320

7-benzvloxv-4-hdroxv-6-methoxv-quinoline-3-carbonitrile

To a stirred solution of 26.9 nil of n-butyllithium (2.5 M in hexane) in 50 ml of THF

at -780 C was added a 3.51 mil of acetonitrile in 20 ml of THF during 10 min. After

stirring at -780 C for 30 min, the mixture was treated with 10 g of L17741-150 (B.

Floyd) in 20 ml of THF during 5 min. After 15 min at -78C the stirred mixture was

warmed to 00 C for a further 30 min. It was then treated with 5 ml of acetic acid,

warmed to 250 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 0C; mass spectrum (electrospray, m/e) M+H 307.

Example 321

7-benzloxy-4-chloro-6-methoxy-guinoline-3-carbonitrile

To a stirred suspension of 1 g of 7-benzyloxy-4-hydroxy-6-methoxy-quinoline-3-

carbonitrile in 10 ml of methylene chloride was added 5 ml of oxalyl chloride (2M in
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methylene chloride), and 2 drops of NN-dimethylfonnamide. The mixture was

refluxed for 20 rai and to it was slowly added aqueous sodium bicarbonate until the

bubbling ceased. Following separation of the layers, the organic layer was evaporated

to a small volume, then passed through a plug of magnesol. Elution with 50 nI

methylene chloride, followed by evaporation provided 0.6 g of 7-benzyloxy-4-cloro-

6-methoxy-quinoline-3-carbonitrile as a pale yellow solid, mp 282-284'C; mass

spectrum (electrospray, mie) WITH 325.

Example 322

7-B enzvlox-4-(4-chloro-2-fluoro-phenvlamino)-6-methoxy-quinoline-3 -carbomtrile

A mixture of 0.200 g of 7-benzyloxy-4-chloro-6-methoxy-quinoline-3-carbonitrile

0.108 g of 4-chloro-2-fluoroaniline, 0.07 1 g of pyridine hydrochloride, and 3 ml of

ethoxyethanol was stirred under nitrogen, at reflux temperature for 1 h. The mixture

was cooled and added to 10 m! of water. To this mixture was added sodium carbonate

until pH 9. The product was collected, washed with water, and dried to give 0. 150g of

7-B enzyloxy-4-(4-chloro-2-fluoro-phenylamino)-6-methoxy-quinoline-3-carbonitrile

hydrochloride as a solid, mp 241-243'C mass spectrum (electrospray, M+H

433.9.

Example 323

4-(4-Chloro-2-fluoro-5-hydroxv-phenylamino)-7-methoxy-6-(3-

morpholin-4-vyl)-propox)LI-guinoline-3-carbonitrie

A mixture of 0.35 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

with water, and dried to give 0.210g of 4-(4-Chloro-2-fluoro-5-hydroxy-phenyl-
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amino)-7-methoxy-6-(3-morpholin-4-yl)-propoxyl-quinoline-3-carbonitrile as a solid,

mp 125-128'C mass spectrum (electrospray, nile): M+H 487.0.

Example 324

4-(3 -acetlphenylamino)-6. 7-dimethoxy-3 -guinolinecarbonitrile

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, nip

204-206'C.

Example 325

4-(3-Bromophenylamino)-6.7-di-methoxymeth LI-3-guinoinecarbonitrile

In the manmer of Example 305 treatment of 4-(3-bromophenylamino)-6,7-dihydroxy-3-

quinolinecarbonitrile with potassium carbonate and chioromethyl ether in dimethyl-

formamide gave the title compound as a yellow solid: nip =113-1 16'C.

Example 326

-Bromo-phenylamino)-3-cvano-g~uinolin-6-yll-3-chloro-(E) acrylamide

and

Example 327

N-[4-(3-Bromo-phenvlanino)-3-cyano-guinolin-6-yI 3 -chloro-(Z)-acrvlamide

To a solution of 0.5 g (1.47 nimol) of of 6-amino-4-[(3-bromophenyl)amino]-3-

quinolinecarbonitrile and 0.24 g (1.8 nunol) of diisopropylethyl amine in 3 nil of

terahydrofliran at 00C with stirring was added 0.21 g (1.7 nimol) of 3-chioro-acryloyl

chloride (cis/trans mixture) in 2 mlA of tetrahydrofuran. After 40 nin at 00C, 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

removed. The residue chromatographed on silica gel giving 0. 16 g of N-[4-(3-bromo-
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phenylaniino)-3-cyano-quinofin-6-yl]-3-chloro-(E) acrylamide: mass spectrum

(electrospray, nile,): M+H 424.9, 427.0, and 0.12 g of N-[4-(3-bromo-phenylamnino)-

3-cyano-quinolin-.6-yl]-3-chloro-(Z) acrylamide acrylamide: mass spectrum

(electrospray, ile,): M+H 425.0, 427.0

Example 328

N4-[(3-Bromophenyl mio-3-cyano-6-guinolinyI -4-morpholino-2-bgtynmide

Isobutyl chioroformate (0.161 g, 1.1 8mmol) was dropwise added into an ice cold

solution of 4-morpholino-2-butynoic acid (0.25g, 1 .48mmol) and N-methylmorpholine

(0.1 5g, 1 .48nimol) in 8mL of tetrahydroflian under N2 After stirring for 30mnin, a

solution of 025g 74mmol) of 6-aniino-4-[(3-bromophenyl)amino]-3-quinoline-

carbonitrile in 6niL of pyridine was added dropwise and the mixture was stirred at 00C

for 2hr. The reaction was quenched with ice water, poured into saturated sodium

bicarbonate and brine, and extracted with ethyl acetate. The ethyl acetate layer was

concentrated and purified by thin-layer chromatography eluted with 15% methanol in

ethyl acetate. The product was collected, and dried in vacuo to give 0.096g of

yellow solid; :mass spectrum (electrospray, nile,) 490.1, 492.1 (AM+LT); nip 145-

148"C.

Example 329
N-[4-[(3-Bromophenl)aminol-3-cyano-6-quinolinyI -4-dimeth lamino-2 btnaide

Isobutyl. chioroforinate (0.342g, 2.5nunol) was dropwise added into an ice cold

solution of 4-diinethylamino-2-butynoic acid (0.9g, 3.8mmol) and N-methylmorpholine

(0.3 84g, 3 .8nunol) in 50niL of tetrahydroflian under N2 After stirring for 30mim, a

solution of 0.644g (1 .9nimol) of 6-aniino-4-[(3-bromophenyl)aniino]-3-

quinolinecarbonitrile in 1 OnL of pyridine was added dropwise and the mixture was

stirred at 00C for 2.5k. The reaction was quenched with ice water, poured into

saturated sodium bicarbonate and brine, and extracted with ethyl acetate. The ethyl
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acetate layer was concentrated and purified by thin-layer chromatography eluted with

methanol in ethyl acetate. The product was collected, and dried in vacuo to give

0. 144g of yellow solid; :mass spectrum (electrospray, mfe,): 447.9, 450.2

mp 180 'C (dec.).

Example 330

N-F4-((3-Bromophenvlaninol-3-gyano-6-guinolinyLl1-4-methoxy-2-butvnmide

Isobutyl chioroformate (0.432g, 3 .2mmol) was dropwise added into an ice cold

solution of 4-methoxy.-2-butynoic acid (0.72g, 6.32mmol) and N-methylmorpholine

(0.959g, 9.78mniol) in 2OniL of tetrahrydrofuan under N2 After stirring for 30mmn, a

solution of 0.5g (1 .58mmol) of 6-amino-4-[(3-bromophenyl)amino]-3-quinolinecarbo-

nitrile in SniL of pyridine was added dropwise and the mnixture was stirred at 00 C for

2hr. The reaction was quenched with ice water, poured into saturated sodium

bicarbonate and brine, and extracted with ethyl acetate. The ethyl acetate layer was

concentrated and purified by thin-layer chromatography eluted with 5% methanol in

cbiorform. The product was collected, and dried in vacuo to give 0,27g of

yellow solid; :mass spectrum (electrospray, mle,): 435.1, 437.0 

mp 197'C (dec.).

Example 331

-Bromophenyl)amino]-3-cyano-6-guinolinytL-

4-t-butyldimethvlsioxv-2-butvamide

Isobutyl chloroformate (0.2 14g, 1.5lmmol) was dropwise added into an ice cold

solution of 4-t-butyldimethylsiloxy-2-butynoic acid (0.336g, 1 .57mmol) and N-methyl-

morpholine 19g, 1.898mmol) in l5mL of tetrahydroflian under N2 After stirring for

3Omin, the reaction mixture was added dropwise into a solution of 0.4g 1 8mmol) of

6-amino-4-[(3 -bromophenyl)amidno]-3-quinolinecarbonitrile in 3mL of tetrahydrofuran

and 1.5mnL of pyridine and stirred at 00C for lhr. The reaction was quenched with ice
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water, poured into saturated sodium bicarbonate and brine, and extracted with ethyl

acetate. The ethyl acetate layer was concentrated and purified by column

chromatography eluted with 60% ethyl acetate in hexane. The product was collected,

and dried in vacuo to give 0.22g of yellow solid; mass spectrum (electrospray,

535.1189 

Example 332

N-[4-[(3-Bromophenyl)amino]-3-cyano-6-quinolinyl]-4-hydroxy-2-butynamide

N-[4-[(3-Bromophenyl)amino]-3-cyano-6-quinolinyl]-4-t-butyldimethylsiloxy-2-butyn-

amide (60mg, 0.122mmol) was dissolved in a solution of acetic acid, tetrahydrofuran

and water and stirred overnight at room temperature. The solution was diluted

with ethyl acetate and washed with saturated sodium bicarbonate and brine. The ethyl

acetate was concentrated to give 42.2mg of yellow solid; mass spectrum

(electrospray, 421.0311 (M 

Example 333

4-(3-Hydroxymethyl-2-methylphenylamino)-6.7-dimethoxyquinoline-3-carbonitrile

A mixture of 0.248 g (1 mmol)of 4-chloro-6,7-dimethoxy-quinoline-3-carbonitrile,

0.151 g (1.1 mmol) of 3-amino-2-methylbenzyl alcohol, 0.116 g (1 mmol) pyridine

hydrochloride and 12 ml of 2-ethoxyethanol was heated in a 138-1400 C oil bath for 6

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 NaHCO3

approximately pH 8. The resulting precipitate was collected, washed with water and

diethyl ether, and dried in vacuo at 650C to give 0.32 g of the desired product

as light tan crystals. MP 123-125 0 C; mass spectrum (electrospray, 

349.9(M+H).
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Example 334

4-(2-Amino-4,5-dimethylphenylamino)-6.7- dimethoxyquinoline-3-carbonitrile

A mixture of 0.248 g (1 mmol)of 4-chloro-6,7-dimethoxy-quinoline-3-carbonitrile,

0.410 g (3.0 mmol) of 4,5-dimethyl-l,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 1M

NaHCO3 approximately pH 8. The resulting precipitate was collected, washed with

water and diethyl ether, and dried in vacuo at 650C to give 0.587 g of the desired

product (impure). The impure product was digested with 50 ml of chloroform and 

ml of ethyl acetate for 0.5 hour, collected, washed with chloroform and dried to give

0.307 g of the desired pure product as yellow crystals. MP 260-262C; mass

spectrum (electrospray, 348.1582(HR).

Example 335

4-(4-Ethylphenylamino)-6,7-dimethoxyquinoline-3-carbonitrile

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 138-1400 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 IMNaHCO3, approximately pH 8. The

resulting precipitate was collected, washed with water and diethyl ether, and

dried in vacuo at 65 0 C to give 0.325 g of the desired product as light cream

crystals. MP 248-250 0 mass spectrum (electrospray, 333.1462.
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Example 336

4-(4-Chloro-2-methylphnlamino)-6.7-dimethoxvyquinoline-3 -carbonitrile

A mixture of 0.248 g (I mmol)of 4-cloro-6,7-dimethoxy-quinoline-3-carbonitrile,

0.156 g (1.1 nunol) of 4-chloro-2-methylaniline, 0.116 g (1 mmol) pyridine

hydrochloride and 12 ml of 2-ethoxyethanol was heated in a 13 8-140'C oil 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

cooled and concentrated in vacuo to a thick oil. To this oil was added 50 nml of water

followed by 5 ml of IM NaHCO 3 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 in vacuc at 65'C to

give 0.250 g of the desired product as brown crystals. M 227-229'C; :mass

spectrum (electrospray, nle,): 3S3.8(M+H)*".

Example 337

6,7-Dimethoxy-4-(3-phenoxvphenvlamino)guinoline-3-carbonitrile

A mixture of 0.248 g (I mmol)of 4-chloro-6,7-dimethoxy-quinoline-3-carbonitrile,

0.204 g (1.1 nImol) of 3-phenoxyaniline, 0. 116 g (I nimol) 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

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 3 approximately pH

8. The resulting precipitate was collected, washed with water and diethyl ether, and

dried in vacuc at 65'C to give 0.309 g of the desired product as cream crystals.

NV 253-254'C; mass spectrum (electrospray, nle,): 397.0(NV±R).
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Example 338

4-(4-Chloro-3 -trif luoromethylphenylamino)-6.7-dimethoxvgquinoline-3 -carbonitrile

A mixture of 0.248 g (1 minol)of 4-chloro-6,7-dimethoxy-quinoline-3-carbonitrile,

0. 215 g of 4-chloro-3 -trifluoromethylaniline, 0. 116 g (1 mmol) pyridine hydrochloride

and 12 ml of 2-ethoxyethanol 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 vctcuo

to a thick oil. To this oil was added 50 ml of water followed by 5 ml of IM NaHCO 3

approximately pH1 8. The resulting precipitate was collected, washed with water and

diethyl ether, and dried in vacuc at 65'C to give 0.266 g of the desired

product as cream crystals. AV 265-267'C; mass spectrum (electrospray, nile,):

408 

Example 339

4-(3mHydox-phenylamino)-6,7-dimethoxy-guinoline-3-carbonitrile

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

compound: mass spectrum (electrospray, nile,): 321.9, 322.8 

Example 340

4-(4-methy-phepylamino)-6,7-dimethoxy-guinoline-3 -carbonfitrile

Using the method described in Example 105, 0.7 g of 4-chloro-6,7-dimethoxy-3-

quinolinecarbonitrile and 0.317 g of 4-methylpheno] was converted to 0.79 g of the

title compound: AV 128-130"C,
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Example 341

4-(3 -Hvdrox y-4-methyl-phenvylamino)-8-methoxv-6-nitro-guinoline-3- carbonitrile

Using the method described in Example 105, 0.5 g of 4-chloro-8-methoxy-6-nitro-3-

quinolinecarbonitrile and 0.28 g of 3-hydroxy-4-methylphenol was converted to 0.3 g

of the title compound: mass spectrum (electrospray, ride): 350.9, 351.9 

Example 342

4-(4-chloro-2-luoro-phenylamino)-8-methoxv-6-nitro-guinoline-3- carbonitrile

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, mle,): 372.8, 374.8 (M-H'

Example 343

4-(3-hydrgxy-:4-methoxy-phenvlarino)-8-methoxcy-6-nitro-quinoline-3 carbonitrile,

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

0.21 g of the title compound: mass spectrum (electrospray, 366.9, 367.9

(M4+H)

Example 344

6-Amino-4-(3--hydroxv-4-methyl-p~heylaino)-8-methox -quinoline-3- carbonitrile

Using the method described in Example 196, 0.2 g of 4-(3-hydroxy-4-methyl-phenyl-

armino)-8-methoxcy-6-nitro-quinoline-3 -carbonitrile and 0. 1 g of iron was converted to

0. 14 g of the title compound: :AV 227TC (dec)
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Example 345

6-Amino-4-(3-hydroxy-4-methoxy- phenylamino)-8-methoxv -quinoline-3- carbonitrile

Using the method described in Example 196, 0.1 g of 4-(3-hydroxy-4-methoxy-

phenylamino)-8-methoxy-6-nitro-quinoline-3 -carbonitrile and 0,09 g of iron was

converted to the title compound: :MP =21 5'C (dec)

Example 346

N-{4-[(3-Bromo-4-fluorophenyl)aminol-3-pyano-7-

methoxy-6-guinolinyll-4-bromo-2-butenamide

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, 

532.8, 534.8, 536.8 

Example 347

N- -Bromophenyl)aminol-3-cyano-7-methoxy-6-

guinolinyl}-4-chloro-2-butenanmide

In the method described in Example 198, a side product was isolated that proved to be

the title compound: mass spectrum (electrospray, 471.25, 473.3(M+H)+

Example 348

N-{3-Cyano-4-(3-iodohe-ny-)amino-6-uinolinyjl-2-butynamide

Dissolved 275 mg (3.27 mmol) 2-butynoic acid in 20 ml THF under N2 and chilled to

00C. Added 420 jgd (3.23 mmnol) isobutyl chioroformate and 355 jga (3.24 mmol) N-

methylmorpholine and stirred for 10 minutes. Added dropwise a solution of 500 mg

(1.30 rumol) 6-amiino-4-[(3-iodophenyl)ami no]-3-quinolinecarbonitrile and after 

minutes, removed ice bath and stirred overnight at 250C. 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+H

453.1.

Example 349

3 -Cyano-4-[(3 -mphylphenvl~aminol-6-guinolinyll-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 mlA THF and chilled to 00C under N2 Added 280 gI

(2.00 mmol) triethylamine and 166 .Il (2.00 ninol) 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 mle): MI-H 329. 1.

Example 350

4-[(4-Bromophenyl)aniinol-3 -cyano-6-guinolinyl}-2-butynamide

Dissolved 3 10 mg (3.68 mmol) 2-butynoic acid in 20, ml TBE and chilled to 00C under

N2 Added 480 iLl (3.68 mmol) isobutyl chloroforifiate and 410 gi (3.72 mmol) N-

methylmorpholine. Stirred for 20 minutes and dropwise added a solution of 500 mg

(1.47 nunol) 6-amino-4-[(4-bromophenyl)amino]-3-quinolinecarbonitrile in 1 nil DMF

and 10 mlI TIE. 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+H =405.1, 407. 1.
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Example 351
N-{-k3-Choro4-tiopenoyphny)amino]-3 cano-6-guinolinyl}-2-pro enamide

Dissolved 1.00 g (2.48 nimol) 6-amino-4-[(3-chloro-4-thiophenoxyphenyl)amino]-3-

quinolinecarbonitrile in 2.0 nil DMF and 12 nil TI{F and chilled to OTC under N2

Added 380 l41 (2.73 nimol) triethylamine and 227 p.1(2.73 inmol) acryloyl chloride.

Removed ice bath at 15 minutes and at 1.5 hours stripped solvent and slunied residue

with dilute sodium bicarbonate. Collected solids and washed with water.

Recrystallized from ethyl acetate and dried in vacuo, giving 293 mg of yellow-orange

solid: mass spectrum (electrospray nile): M+H 457.3. 459.3.

Example 352

N- {3-Cvano-4-[(3.4-difluorophenl)aminol-6-guinolinv)-2-buynmide

Dissolved 425 mg (5.06 nimol) 2-butynoic acid in 40 ml THF and chilled to 00C under

N2 Added 556 gl (5.06 nimol) N-methylmorpholine and 658 g.1(5.06 nimol) isobutyl

chloroformate and stirred for 10 minutes. Added dropwise a solution of 1.00 g (3.37

mmnol) 6-amiino-4-[(3,4-difluorophenyl)amnino]-3-quinolinecarbonitrile in 2.0 ml hot

DMFf and 20 ml THF. Removed ice bath at 15 minutes and stirred at 25'C overnight.

Stripped solvent, slurried residue with water, and collected solids. Boiled in ethyl

acetate, collected solids, and dried in vacuo, giving 735 mg of yellow solid: mass

spectrum (electrospray nile): M+H 363.3

Example 353

N- t4-(3-Chlorophenyrl)aminol-3-cyano-6-guinolinyl}-2-butvamide

Dissolved 428 mug (5.09 mmnol) 2-butynoic acid in 40 nil TBfF and chilled to 00 C under

N2 Added 560 p.1(5.09 nimol) N-methylmorpholine and 662 gl (5.09 nimol) isobutyl

chloroforniate and stirred for 10 minutes. Added dropwise a solution of 1.00 g (3.39
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mmol) 6-amino-4-[(3-chlorophenyl)amino]-37-quinoinecarboiitrile in 2 ml DMF and

ml THE. Removed ice bath at 15 minutes and stir-red at 25'C overnight. Stripped

solvent, slurried residue with water and collected solids. Boiled in ethyl acetate,

collected and dried in vacua, giving 975 mg of yellow solid: mass spectrum

(electrospray mle): M+H =361.1, 363.2.

Example 354

N-f 3-Cyano-4-r(3-isopropvlphenl)aminol-6-guinolinyl}-2-buynamide

Dissolved 695 mg (8.27 mmol) 2-butynoic acid in 40 ml THE and chilled to 00 C under

N2 Added 1.08 mld (8.30 mnmol) isobutyl chioroformate and 910 jAl (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]-3-quinolinecarbonitrile in 2.0 ml

DMF and 15 ml THE, Removed ice bath at 15 minutes and stirred at 25'C overnight.

Stripped solvent, slurried residue with water, and collected solid. Recrystallized from

ethyl acetate and dried in vacua, giving 329 mg of yellow-green solid: mass spectrum

(electro spray mle): M±H =369.2.

Example 355

N-{3 -Cyano-4-[(3-isopropylphenyl)aminol-6-guinolinyll-2-propenamide

Dissolved 1.00 g (3.31 nunol) 6-amnino-4-[(3-isopropylphenyl)amino]-3-quinoline-

carbonitrile in 2.0 ml hot DM17, added 12 ml THE, and chilled to 00 C under N2

Added 507 d (3.64 mmol) triethylamine and 303 q]l (3.64 mmol) acryloyl chloride.

Removed ice bath at 15 minutes and at I hour stripped solvent. Slurried residue with

dilute sodium bicarbonate, collected solids and washed with water. Recrystallized

from ethyl acetate and dried in vacua, giving 366 mg of orange solid: mass spectrum

(electrospray M+H=357.1.
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Example 356

6-An-ino4-[(3-isopropvlphen I amino]-3-guinoaiecarbonitrile

Added 0.5 g 10% palladium on carbon to a flask under N 2 and covered with 250 mld

ethanol. To this added 4.818 g (14.5 mmol) 4-[(3-isopropylphenyl)aniino]-6-nitro-3-

quinolinecarbonitrile and 1.14 ml (36.2 mmol) anhydrous hydrazine and heated to

reflux. At 1.5 hours, filtered hot mixture through celite, stripped solvent, and dried in

vacuo, giving 4.30 g of yellow solid: mass spectrum (electrospray nile): M+H

303.1.

Example 357

4-[(3-Isopropvlphenvl)aniinol-6-nitro-3-guinolinecarbonitrile

A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 200 mld

ethanol, and 3.48 g (25.8 mmol) 3 -isopropylaniline was heated to reflux under N2 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 celite, stripped

solvent and dried in vacuo, giving 5.289 g of yellow solid: mass spectrum

(electro spray M+H 333. 1.

Example 358

4-(3 -Bromo-phenylamino)-6-(3 -pyrrolidin- I -yl-p2ropvlanmino)-guinohine-3 -carbonitrile

Dissolved 0.64 g (3.69 mmol) 3-(jpyrrolidin-1-yl)propionaldehyde dimethyl acetal in 

ml water and acidified to pH 1 with concentrated HCi. Heated to 40'C for 

minutes, removed heat and neutralized with sodium bicarbonate. Dissolved 500 mng

(1.47 nimol) 6-amnino-4-(3-bromo-phenylanino)-quinoline-3-carbonitrile in 100 nil

ethanol and added acetic acid until pH1 was 3 to 4. Added the deprotected aldehyde to

the amidne solution and stirred at 25'C for 0.5 hour. Gradually added 94 mg (1.47
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mmol) sodium cyanoborohydride and stirred overnight. Stripped solvent, partitioned

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 

methanol/chloroform, then 20% methanol/chloroform/l% ammonium hydroxide.

Stripped solvent and dried in vacuo, giving 143 mg of yellow-brown solid: mass

spectrum (electrospray M+H 450, 452.1.

Example 359

4-(3-Azido-phenylamino)-6,7-dimethoxy-quinoline-3-carbonitrile

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

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.

Example 360

6-Amino-4-[(4-Chloro-2-fluorophenyl)amino]-7-methoxy-3-quinolinecarbonitrile

A mixture of 500 mg (1.34 mmol) 4-[(4-chloro-2-fluorophenyl)amino]-7-methoxy-6-

nitro-3-quinolinecarbonitrile, 20 ml ethanol and 1.52 ml (6.71 mmol) tin chloride

dihydrate was heated to reflux under N2 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+H 

342.9, 344.8.
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Example 361

4-[(4-Chloro-2-fluorophenlamino1-7-methoxiy-6-nitro-3-guinolinecarbonitrile

A mixture of 5.017 g (19.0 nimol) 4-chloro-7-methoxy-6-nitro-3-quinolinecarbonitrile,

250 ml ethanol, and 2.55 ml 22.8 mmol) 4-chloro-2-fluaroaniline was heated to reflux.

under N2 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:

mass spectrum (electrospray mle): M+H =372.8, 374.8.

Example 362

4-F(3 .4-dichlorophenvl)aminol-6-nitro-3-guinolinecarbonitrile

A mixture of 5.00 g (21.5 nimol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 250 ml

ethanol, and 4.17 g (25.6 mmol) 3,4-dichioroaniline was heated to refiux under N2 At

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, stiffed with Darco, filtered,

stripped solvent and dried in vacuo, giving 2.106 g of yellow solid: mass spectrum

(electrospraymle): M+H= 359.1, 361.0.

Example 363

6-Amino-4-[(3-methyLsulfanylphenLI)aminol-3-guinolinecarbonitrile

A mixture of 4.55 g (13.5 mmol) 4-[(3-methylsulfanylphenyl)amnino]-6-nitro-3-

quinolinecarbonitrile, 250 ml ethanol, 0.46 g 10% palladium on carbon, and 1.06 mil

(33.8 mmol) anhydrous hydrazine was heated to reflux. At 4 hours, added 

equivalents of hydrazine, and at 5 hours, filtered the hot mixture through celite.
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Stripped the solvent and dried in vacuo, giving 4.068 g brown solid: mass spectrum

(electrospray mle): M+H =307.1.

Example 364
54-V(3IMethvlsulfanvLphenyl aio-6-nitro-3-guinolinecarbonitile

A mixture of 5.00~g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrle, 200 ml

ethanol, and 3.18 ml (25.8 mmol) 3-methylsulfanylaniline was heated to reflux under

N2. 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 33 7. 1.

Example 365

4-[(3-Trifluoromethoxyphenyl)arminol-6-nitro-3-guinolinecarbonitrile

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-trifluoroniethoxyaniline was heated to reflux. At 

hours, removed heat and made basic with saturated. 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 nile): M+H =374.8.

Example 366

4-(3-Dimethylamino-phenylamino)-6,7-dimethoxv-guinoline-3-carbonitrile

A 1.25 gram (5 mmole) portion of 4-chioro, 6,7-dimethoxy-quinoline-3-carbonitrile

and a 1.05 gram (5 nimole) portion of N, N-dimethyl-1,3-phenylenedianiine in l0mI of

2-methoxyethanol were refluxed for 2 hours in an oil bath at 154 deg. Cooling gave a
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solid which was recrystallized from water to give 0.4 grams of 4-(3-Dimethyl-

amino-phenylamino)-6,7-dimethoxy-quinoine-3 -carbonitrile which melted at 246-

249'C. mass spectrum (electrospray mle): (M±21f1)+ 2 174.9.

Example 367

6.7-Dimethoxv-4-( 4-methoxEy -2-methy-phenylaniino)-guinoline-3-carbonitrile

A reaction mixture of 248.7 mg; (I mimol) of 4-chloro-6,7-dimethoxy-3-quinoline-

carbonitrile, 164.6 mg (1.2 mmol) of 4-methoxy-2-methyl-aniline and 115.6 mg: (1

mmol) of pyridine hydrochloride in 10 rnL of 2-ethoxyethanol was refluxed under N2

for 3 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

filtered and washed with water and ether. After drying in vacuo. this yielded 250.2 mg

(71.7 of the product as a off red solid, m.p. >1310 C(dec.), mass (electrospray,

M+H 349.9.

Example 368

3-(3 -Cyano-6,7-dimethoxy-guinolin-4y3lanlino) -2-methl-b enzoic acid

Using an analogous procedure to that described in Example 367, 248.7 mg (1 mmol)

of 4-cbloro-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 mniol) 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, mle): M+H 364.0.

Example 369

4-(3-Hydroxiy-4-methoxy-phenyamino)-6,7-dimethoxiy-guinoline-3-carbonitrie

Using an analogous procedure to that described in Example 367, 248.7 mg (1 mmol)

of 4-chloro-6,7-dimnethoxy-3-quinolinecarbonitile in 10 niL 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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mg (1.2 mmol) of 5-amino-2-methoxyphenol to give 313.3 mig (89.3 of the

product as a gray solid, m.p. 254-256' C, mass (electrospray, nile): M+H 351.2.

Example 370

4-(3 -Chloro-4-methylzphenylam-ino)-6.7-dimethoxy3-guinoline-3 carbonitrile

Using an analogous procedure to that described in Example 367, 248.7 mg; (1 nimol)

of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrle in 10 niL of 2-ethoxyethanol and in

the presence of 115.6 mg (1 n'uol) of pyridine hydrochloride was reacted with 170.0

mig (1.2 mmiol) of 2-chloro-4-amino-toluene to give 350.9 mig (99.4 of the product

as a yellow solid, m.p. >250' C, mass (electrospray, nile): M+H- 353.9,355.8.

Example 371

6,7-Dimethox-4-(4-phenoxy-phenylamino)-guinoline-3-carbonitrile

Using an analogous procedure to that described in Example 367, 248.7 mg (1 rnrol)

of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 12 niL of 2-ethoxyethanol and in

the presence of 115.6 mg (1 mnmol) of pyridine hydrochloride was reacted with 222.3

mg (1.2 nimol) of 4-phenoxyaniline to give 283.0 mg (71.3 of the product as a

light. yellow solid, m.p. 239-241' C, mass (electrospray, nile): M+H 397.9.

Example 372

4-(5-Chloro-2-methoxy-phenylamino)-6,7-dimethoxv-guinoline-3-carbonitrile

Using an analogous procedure to that described in Example 367, 248.7 mg (1 nimol)

of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile in 12 niL of 2-ethoxyethanol and in

the presence of 115.6 mg (1 nimol) of pyridine hydrochloride was reacted with 189,1

mg (1.2 inmol) of 5-chloro-o-anisidine to give 240.5 mg (65.0 of the product as a

cream solid, m.p. 200-2V2 C, mass (electrospray, ni/e): M±II 369.9, 371.8.
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Example 373

4-(4-Chloro-2-fluoro-phenvlamino)-67-dihydroxy-quinoline-3-carbonitrile

A mixture of 0.358 g of 4-(4-chloro-2-fluoro-phenylamino)-6,7-dimethoxy-quinoline-

3-carbonitrile and 3 g of pyridine hydrochloride was stirred under nitrogen at 210 

2200 C for 20 minutes. The mixture was cooled and added to 50 ml 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 270-2720 C; mass spectrum (EI, M 329.0363.

Example 374

4-(3-Hvdroxv-2-methvl-phenvlamino)-6.,7-dimethoxv-guinoline-3-carbonitrile

A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrle, 0.123 g of 3-

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-

dimethoxy-quinoline-3-carbonitrile as a solid, mp 255-257C; mass spectrum

(electrospray, M+H 335.9.

Example 375

4-(3-Chloro-4-methoxv-phenvlamino)-6.7-dimethoxv-quinoline-3-carbonitrile

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

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 0 C; mass spectrum (EI,

M 369.0860.

Example 376

6,7-Dimethoxy-4-(4-trifluoromethy-phenylamino)-guinoline-3-carbonitrile

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

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 116-1180C; mass spectrum (EI,

M 373.1031.

Example 377

4-(3 .4-Dibromophenylamino)-6-nitroquinoline-3-carbonitrile

A mixture of 6. 20g (26.6 mmol) of 4-chloro-6-nitroquinoline-3-carbonitrile and 8.00 g

(31.9 mmol) of 3,4-dibromoaniline in 160 mL of EtOH was refluxed under N 2 for 5 hr.

Satd NaHC03 was added and volatile material was removed. The residue was slurried

with hexane, collected, washed with hexane and H20 and dried. The insoluble material

was repeatedly extracted with boiling EtOAc and the solution was then filtered

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+H 448.9.
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Example 378

6-Amino-4-(3-trifuoromthypheylaminociuinoline-3-carbonitrile

A mixture of 6.0 g (16.8 mmol) of 6-nitro-4-(3-trifluoromethylphenylamino)quinoline-

3-carbonitrile and 18.9 g (83.8 mmol) Of SnCI2.2H 20 in 240 nIL of EtOH was refluxed

under N2 for 1 hr. Ice water was added followed by Nal{C0 3 to pH 8. The mixture

was stirred for 2 hr and then extracted with CHC13 Darco was added and the extracts

were filtered through anhyd MgSO 4 and evaporated. The residue was filtered through

silica gel with 10% MeOH in CHC 3 Solvent evaporation and drying in vacuo 

gave 4.87 g of 6-amino-4-(3 -trifluoromethylphenylaniino)quinoline-3 -carbonitrile as a

brown solid: mass spectrum (electrospray, nile): M+H 329. 1.

Example 379

6-Amino-4-(3.4-dibromophenyLamino)guinofine-3-carbonitrile

Prepared from 4.90 g of 4-(3,4-dibromophenylamnino)-6-nitroquinoline-3-carbonitrile

and 12.4 g Of SnCl2.2H20 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, nile): M-I-H 416.9, 418.9.

Example 380

N-[3-Cyano-4-(3,4-dibromophnLamino)guinolin-6vla~ryide

6-Amino-4-(3,4-dibromophenylamino)quinoline-3-carbonitrile (0.750 g. 1.79 nimol) in

10 niL of THF was treated with 0.217 g (2.15 mmol) of Et3N and 0.195 g (2.15

nimol) of acryloyl chloride at OTC under N2 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 (50TC) to give 0.609 g of

N-[3 -cyano-4-(3,4-dibroniophenylaniino)quinoin-6-yljacrylamide as a brown solid:

mass spectrum (electrospray, rn/e): 470.9, 472.9.
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Example 381

N-4- r peyaio)--ynounln~fpoinmde

Prepared from 1.00 g of 6-amino-4-(3 -bromophenylaniino)quinoline-3-carbonitrle,

0.359 g of Et3N 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]propionamiide

was 0.722 g as a yellow solid: mass spectrum (electrospray, mle): M-4{ 395.1, 397.0.

Example 382

(E)-But-2-enoic Acid -Bromophenylamino)-3-cyanoguinolin-6-yllamide

A solution of 0.637 g (7.40 mmol) of E-but-2-enoic acid in 25 rnL of TBFf under N2

was chilled in ice. Isobutyl chloroformnate (1.01 g, 7.40 mmol) and N-

methylmorpholine (0.747 g, 7.40 mniol) were added and the solution was stirred cold

for 10 min. A slurry of 1.00 g (2.96 mmol) of 6-amino-4-(3-bromophenylamino)-

quinoline-3 -carbonitrile in 15 niL of THE was added and the mixture was stirred at

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 vacua

to give 0.965 g of (E)-but-2-enoic acid [4-(3-bromophenylamino)-3-cyano-

quinolin-6-ylamide as a yellow solid: mass spectruntL(electrospray, M+H 406.9,

408.9.

Example 383

N-f4-(3-Bromophenvlamino)-3-cyanoguinolin-6-yl-2-methylacrLamide

Prepared from 0.500 g of 6-amino-4-(3-bromophenylamino)quinoline-3-carbonitrile,

0. 194 g of Et3N 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-methylacrylamnide as a yellow solid: mass spectrum (electra spray, nile): M+H

406.8, 408.8.
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Example 384

4- 3-Fluoiropjenlamino)-6-nitroquinoline-3-carbonitrle

Prepared from 5.00 g of 4-chloro-6-nitroquinoline-3-carbonitril and 2.86 g of 3-

fluoroariiline in the same manner as Example 377. The crude product was dissolved in

a large volume of EtOAc, treated with Darco and filtered through Celite. Solvent

removal and drying in vacuo (50'C) gave 5.77 g of 4-(3-fluorophenylaidno)-6-

nitroquinoline-3-carbonitrile as a yellow-orange solid: mass spectrum (electrospray,

mle): M+H 309.2.

Example 385

6-Amnino-4-(3-fluorophenylamino)guinoline-3-carbonitrile

Prepared from 5.04 g of 4-(3-fluorophenylamino)-6-nitroquinoline-6-carbonitrle and

18.5 g of SnCl2.2H420 in the same manner as Example 378. Filtration through silica

was unnecessary. There was obtained 4.30 g of G-am-ino-4-(3-fluorophenylarnino)-

quinoline-3-carbonitrite as yellow-brown crystals: mass spectrum (electrospray, m/e):

M+H 279. 1.

Example 386

4-(3-Dimethvlaninophenvlamnino)-6-nitroguinoline-3-carbonitrile

Prepared from 5.00 g of 4-cbloro-6-nitroquinoline-3 -carbonitrile, 5.38 g of 3-dimethyl-

aminoaniline dihydrochioride and 5.17 g of triethylamine in the same manner as

Example 377. The crude product was taken up in EtOAc, treated with Darco, filtered

through Celite, evaporated and dried in vacuo The yield of 4-(3-dimethyl-

aminophenylamino)-6-nitroquinoline-3-carbonitrile was 5.62 g as brick red crystals:

mass spectrum (electrospray, mle): M+H 334.2.
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Example 387

4-(4-Dimethylaminophenylamino)-6-nitroguinoline-3-carbonitrile

Prepared from 5.00 g of 4-chloro-6-nitroquinoline-3-carbonitrile, 5.38 g of 4-dimethyl-

amino aniline dihydrochioride and 5.17 g of triethylamine in the same manner as

Example 3 86. The yield of 4-(4-dimethylamninophenylamino)-6-nitroquinoline-3-

carbonitrile was 5.58 g as brick red crystals: mass spectrum (electrospray, M±H

334.2.

Example 388

6-Amino-4-(3 -dimethylaminophenylamino)guinoline-3-carbonitrile

A mixture of 5.00 g (15.0 mmol) of 4-(3-dimethylaniinophenylamino)-6-nitro-

quinoline-3-carbonitrile, 1.20 g (37.5 mmol) of anhyd hydrazine and 0.5 g of 

Pd/C in 250 mL of EtOH was refluxed under N2 for 1.3 hr. The reaction was filtered

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-

dimethylamidnophenylaniino)quinoline-3-carbonitrile as a red brown solid: mass

spectrum (electro spray, mle): 303.9.

Example 389

6-Ariino-4-(4-dimethylarminophenvLamino)guinoline-3-carbonitrile

Prepared from 4-(4-dimethylanminophenylamino)-6-nitroquinoline-3-carbonitrile (5.00

1.20 g of anhyd hydrazine and 0.500 g of 10% Pd/C in the same manner as

Example 388 155179. After washing first with MeOH (discarded), the product was

eluted with DME. The latter solvent was collected separately, evaporated and the

residue was dried in vacuo, (50 0 The yield of 6-am-ino-4-(4-dimethylaminophenyl-

amino)quinoline-3-carbonitrile was 4.00 g as a yellow solid: mass spectrum

(electrospray, M+B 303.9.
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Example 390

But-2!:3noic Acid r4-(3 -Fluoropheny~amino)-3 -cyanoguinolin-6-1l1amide

Prepared from 0.756 g of but-2-ynoic acid, 1.23 g of isobutyl chloroformate, 0.908 g

of N-methylmorpholine and 1.00 g of 6-aino-4-(3 -fluorophenylamnino)quinoline-3 

carbonitrile in the same manner as Example 382. The yield of but-2-ynoic acid 

fluorophenylamnino)-3-cyanoquinolin-6-yl]amide was 1.07 g as a yellow solid: mass

spectrum (electrospray, 345. 1.

Example 391

N-[3 -Cyano-4-(3-dimethylan-inophenylamino~guinolin-6-:yllacrvlamide

Prepared from 1.00 g of 6-amidno-4-(3-dimethylaminophenylamino)quinoline-3-

carbonitrile, 0.400 g of triethylamine and 0.360 g of acryloyl. chloride in the same

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,

3 58. 1.

Example 392

N-r3 -Cvano-4-(4-dimethylaminophnyLainino)guiinolin-6-vlacrvlaide

Prepared from 1-00 g of 6-amino-4-(4-dimethylaminophenylamino)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-dimethylaminophenylamnino)-

quinolin-6-yl]acrylamide was 0.990 g of brown-orange solid: mass spectrum

(electrospray, mle): 358.2.
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Example 393

But-2-vnoic Acid [3 -Cyano-4-(3 -dimethy qi peyain~unoi-I 7Lam

Prepared from 0. 694 g of but-2-ynoic acid, 1. 13 g of isobutyl chioroformate, 0. 833 g

of N-methylmorpholine and 1.00 g of 6-amino-4-(3-dimethylaminophenylamino)-

quinoline-3-carbonitrfle in the same manner as Example 382. The yield of but-2-ynoic

acid [3-cyano-4-(3-dimethylaminophenylamino)quinolin-6-yl]amide was 0.967 g as an

orange solid: mass spectrum (electrospray, mle): M+H 370.2.

Example 394

But-2-ynoic Acid [3-Cyano-4-(4-dimethlaminophenylamino)guinotin-6-:yllamide

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-

carbonitrile in the same manner as Example 382. The yield of but-2-ynoic acid [3-

cyano-4-(4-diinethylarniinophenylamino)quinolin-6-yljarnide was 1. 13 g as a brick red

solid: mass spectrum (electrospray, nile): M+H 3 70.2.

Example 395

4-(3 -Bromophenvlamino)-6-dimethvlaminoguinoline-3 -carbonitrile Hydrochloride

Prepared from 0.400 g of 4-chloro-6-dimethylaminoquinoline-3-carbonitrile and 3-

bromoaniline in the same manmer as Example 377. The crude product was boiled

twice with EtOAc and dried in vacuo The yield of 4-(3-bromophenylamino)-

6-dimethylaminoquinoline-3-carbonitrile hydrochloride was 0.621 g as a brown

powder: mass spectrum (electrospray, mle) M±H 366, 368.9.
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Example 396

6-Dimethylamino-4-(3-methoxvhphnylamino)guinoline-3-carbonitrile Hydrochloride

Prepared from 0.400 g of 4-chloro-6-dimethylaminoquinoline-3-carbonitrile and 0.256

g of 3-methoxyaniline in the same manner as Example 395. The yield of 6-dimethyl-

amino-4-(3-methoxyphenylamino)quinoline-3-carbonitrile was 0.532 g of brown

powder: mass spectrum (electrospray, M+H 318.9.

Example 397

2-Bromo-N-[4-(3 -bromophenylamino)-3-cyanoguinolin-6vllacetamide

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-

yllacetamide was 1.55 g as a yellow-brown solid: mass spectrum (electrospray, m/e):

M+H 458.9, 460.9.

Example 398

6-Iodo-4-(3-methoxphenylamino)guinoline-3-carbonitrile

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 CL 2C12 evaporated and dried in vacuo (500c).

The yield of 6-iodo-4-(3-methoxyphenylamino)quinoline-3-carbonitrile was 1.09 g as

yellow crystals: mass spectrum (electrospray, nile): M+H 401.9.
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Example 399

4-Dimethylamino-but-2-enoic acid [4-(3-chloro-4-fluoro-phenylamino)-3-cyano-7-
ethoxy-quinolin-6-yl]-amide

5-Methoxy-2-methyl-4-nitroacetanilide

A solution of 182.1 g (1.0 mol) of5-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 2 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-

acetate to mono-acetate). The solid is then air dried. The solid is dissolved in 1400 ml

of boiling chloroform, treated with MgSO4 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 of the product as an orange solid.

5-Ethoxy-2-methyl-4-nitroacetanilide

A mixture of 186 g (830 mmol) of5-methoxy-2-methyl-4-nitroacetanilide and 105.5 g

(2.49 mol) 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

114.65 g (830 mmol) of powdered K2C0 3 and 265.4 ml (3.32 mol) of ethyl iodide.

The mixture was slowly heated with stirring. At about 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

dissolved in 2 L of boiling chloroform, treated with MgSO 4 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 

2-Acetylamino-4-ethoxy-5-nitro-benzoic acid

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 Then 119 g (0.5 moles) of 5-ethoxy-2-methyl-
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4-nitroacetanilide was added in one portion. Heating at reflux was continued. After

about 45 minutes (the disappearance of the permanganate color) an additional 37.62 g

of magnesium sulfate and then 108.65 g of potassium permanganate were added.

After about 45 minutes of additional reflux the disappearance of the permanganate

color) the reaction was filtered hot. The manganese dioxide cake was reserved.

Acidification of the filtrate with concentrated hydrochloric acid gave product. The

reserved manganese dioxide was boiled with 2000 ml of water, and filtered.

Acidification of the filtrate gave additional product. The products were combined and

dried to give 68.19 g of the desired product. Starting material could be

extracted from the manganese dioxide cake with acetone.

3-Ethoxy-4-nitroaniline

To 600 ml of H20 was slowly added 400 ml cone. H2S0 4 To the hot mixture was

added 118.5 g 0.44 mol)) of 2-acetylamino-4-ethoxy-5-nitro-benzoic acid. The

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 cone. 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

and then extracted several times with warm ethyl acetate. The extracts were filtered

and solvent was removed giving 57.8 g of the product.

2-(2-Cyano-2-ethoxycarbonyl-vinylamino)-4-ethoxy-5-nitro-benzoic acid

A mixture of 58.96 g (0.324 moles) of 3-ethoxy -4-nitroaniline and 77.22 g (0.456

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

of the desired product. This can be recrystallized in about 80% yield from

methyl cellosolve.
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7-Ethoxy-4-hydroxv-6-nitro-quinoline-3-carbonitrile

The yellow starting material 2-(2-cyano-2-ethoxycarbonyl-vinylamino)-4-ethoxy-5-

nitro-benzoic acid (37.5 g, 0.123 mol), which had been recrystallized from 2-

methoxyethanol, was added as a solid to 2.5L ofrefluxing (256 Dowtherm in a 

three-necked flask equipped with a mechanical stirrer and a thermometer under

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

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

through a thin pad of silica gel to remove colored impurities to regenerate the

Dowtherm for more cyclization reactions.

4-Chloro-7-ethoxv-6-nitro-quinoline-3-carbonitrile

In a 1L round-bottomed flask, the nitro compound 7-ethoxy-4-hydroxy-6-nitro-

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=l:l) showed no

starting material left. The volatile reagents were removed by rotary evaporation and

further azeotropically removed with toluene at 50 The flask containing the solid

residue was cooled in an ice bath, and 600 ml of methylene chloride was added to

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%.
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4-(3-Chloro-4-fluoro-p2henylanino)-7-ethgxv-6-nitro-guinoie-3-carbonitrile

4-Chloro-7-ethoxy-6-nitro-quinoline-3-carbonitrile (26.8 g 96.5 mmol) and 3-chioro-

4-fluoroaziline 14.05 g 96.5 mmcl) in 900 ml of iso-propanaol were refiuxed under N2

for 3.5 hrs. TLC (ethyl acetate: hexane=l 1:1) showed no starting material left. After

standing at room temperature overnight, the hydrochloride salt was filtered off and

washed with isopropanol. and ether giving 4-(3-.chloro-4-fiuoro-phenylamino)-7-

ethoxy-6-nitro-quinoline-3 -carbonitrile 3 8.6 g as a yellow hydrochloride salt.

6-Aniino-4-(3 -chloro-4-fluoro-phenylarmino)-7-ethoxv-guinoline-3 -carbonfitrile

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 mld of water was added

followed by 985 ml of methanol. The mixture was refiux with mechanical stirring

under nitrogen for 4 hr at which time TLC indicated complete reduction. The reaction

mixture was filtered hot and solids were washed with 500 nil of boiling methanol.

After the combined filtrate was evaporated, the residue was partitioned between 1. 

of warm ethyl acetate and 700 mlA 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 CHC 3 hexanes giving 29.0 g

(8 of 6-amino-4-(3-chloro-4-fluoro-phenylamino)-7-ethoxy-quinoline-3 

carbonitrile as a light green solid.

4-Bromo-but-2-enoic acid [4-(3-cloro-4-fiuoro-phenylamino)-3-cvano-guinolin-6-yll-

amide

To 14.98g (63. l7mmol) of trimethylsilyl 4-bromo-2-butenoate (Prep.: Synthesis 745

1983) in 36m1d of methylene chloride, was added 8.82 g (69.5Snmol) of oxalyl chloride,

followed by I drop of dried DMF. After the solution was stirred for 2W, the solvent

was evaporated, and fu~rther azeotropically distilled with carobon tetrachloride to yield

the acid chloride.
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6-Amino-4-(3-chloro-4-fluoro-phenylamino)-7-ethoxy-quinoline-3-carbonitrile (19.6g,

54.9 mmol) was mixed with 11.46 ml (65.91 mmol) of N,N-diisopropylethylamine in

366 ml of anhydrous THF under nitrogen in an ice bath. A solution of the acid

chloride prepared above in 183 ml of THF was added over 15 minutes, and then stirred

for half an hour at 0 oC. 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

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.

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

ethoxv-quinolin-6-vll-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

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,

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 ml of hot ethyl acetate and evaporated to a concentrated solution. A

few drops of methanol was added to assist recrystallization. After standing at room

temperature overnight, the beige crystals were filtered to yield 7.09 g of pure 4-
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diniethylamino-but-2-enoic acid [4-(3-chloro-4-fluoro-phenylamiino)-3-cyano-7-

ethoxy-quinolin-6-yl]-amide (rap 196-198 TC with a yield of 3 A lot of product

remained in the mother liquors in the steps of chromatography and recrystallization,

and could be isolated. The expected yield is about 



WO 01/68186 PCT/US01/07068

-184-

We claim:

1. A method of treating or inhibiting colonic polyps in a mammal in need thereof

which comprises providing to said mammal an effective amount of a compound of the

formula

(CH 2)n-X

R4

1
wherein:

X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with one

or more alkyl of 1 to 6 carbon atom groups; or 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, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon

atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy,

benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to

12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon

atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon

atoms, and benzoylamino;

n is 0-1;

Y is or -NR-;

R is alkyl of 1-6 carbon atoms;



WO 01/68186 WO 0168186PCT/US01/07068

185 

RI, R.2 R.3 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, alkcynyloxy of 2-6 carbon atoms, hydroxyinethyl,
halomethyl, alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon

atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon

atoms, alkenoyloxymethyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9

carbon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms,
alkylthio of 1-6 carbon atoms, alklsulphinyl of 1-6 carbon atoms,
alkylsuiphonyl of 1-6 carbon atoms, alkylsulforinmido of 1-6 carbon atoms,
alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamaido 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, hydroxyamnino, 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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R5-CONH(CH 2)p- R5 S- (C(R 6 2 )q CONH(CH 2)p-S

RB8 CONH(CH 2)p- R8  CONH(CH 2)p-

R8 Re

R8 R,
CONH(CH 2)p-

R8

R8 R8

RB CONH (CH 2)p-
R8

R8

R8 R8

Z-(C(R 6)2)qy-

R8  -C (H)pR-X CONH(CH 2)p-

R8 R8 R8 R6 R C

R6

R6 A>CONH(CH 2)p-

R8

R8  -CONH(GH 2)P-

R8

CONH(CH 2)p-

8 i)

R50
NH(CH 2 )p

0

O(CH 2)p-

0

R5H
-NH(CH 2)P-

0

(R 5 2  r H( C 2)P 

0

-O(CH2)p-

0

R5HN
0(CH 2)P-

0 ,or

R5 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;

R6 is hydrogen, alkyl of 1-6 carbon atoms, or alkenyl of 2-6 carbon atoms;

R7 is chloro or bromo

R8 is hydrogen, alkyl of 1-6 carbon atoms, aminoalkyl of 1-6 carbon atoms,

N-alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-12 carbon atoms, 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 R1 R2 R3 or R4 that are located on contiguous carbon

atoms can together be the divalent radical -O-C(R 8 2

or a pharmaceutically acceptable salt thereof with the proviso that when Y is 

NH-, R 1 R2 R3 and R4 are hydrogen, and n is 0, X is not 2-methylphenyl;

wherein the method does not also comprise the provision of an NSAID.

2. The method according to claim 1 wherein Y is -NH- and n 0 or a

pharmaceutically acceptable salt thereof.

3. The method according to claim 2 wherein X is optionally substituted phenyl

or a pharmaceutically acceptable salt thereof.

4. The method according to claim 3 wherein R1 and R4 are hydrogen or a

pharmaceutically acceptable salt thereof.

r\%T Tn7ln4QO4A 1,o
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The method according to claim 1 in which 4-[(3-bromophenyl)amino]-6,7-

diethoxy-3 -quinolinecarbonitrile or a pharmaceutically acceptable salt thereof is

provided.

6. The method according to claim 1 in which 4-dimethylamino-but-2-enoic acid

-chloro-4-fluoro-phenylamino)-3 -cyano-7-methoxy-quinolin-6-ylj-amide or a

pharmaceutically acceptable salt thereof is provided.

7. The method according to claim 1 in which 4-diethylamino-but-2-enoic acid [4-

(3 -chloro-4-fluoro-phenylamino)-3-cyano-7-methoxy-quinolin-6-yl-amide or a

pharmaceutically acceptable salt thereof is provided.

8. The method according to claim 1 in which 4-dimethylam-ino-but-2-enoic acid

-bromo-4-fluoro-phenylamfino)-3-cyano-7-methoxy-quinolin-6-yl-amide or a

pharmaceutically acceptable salt thereof is provided.

9. The method according to claim 1 in which 4-dimethylamrino-but-2-enoic acid

[4-(3-bromo-phenylamino)-3-cyano-7-ethoxy-quinolin-6-yl]-amide or a

pharmaceutically acceptable salt thereof is provided.

The method according to claim 1 in which 4-diethylamino-but-2-enoic acid [4-

(3 -bromo-phenylaniino)-3 -cyano-7-ethoxy-quinolin-6-yl]-amide or a pharmaceutically

acceptable salt thereof is provided.

11. The method according to claim 1 in which 4-morpholin-4-yl-but-2-enoic acid

[4-(3-chloro-4-fluoro-phenylamino)-3 -cyano-7-methoxy-quinolin-6-yl]-amide or a

pharmaceutically acceptable salt thereof is provided.
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12. The method according to claim 1 in which 4-dimethylamino-but-2-enoic acid

[4-(3-bromo-phenylamino)-3 -cyano-7-methoxy-quinolin-6-yl)-amide or a

pharmaceutically acceptable salt thereof is provided.

13. The method according to claim 1 in which N-[4-[(3-bromopheny)amino]-3-

cyano-6-quinolinyl]-4-methoxy-2-butynamide or a pharmaceutically acceptable salt

thereof is provided.

14. The method according to claim 1 in which N-t4+[3-chloro-4-fluorophenyl)-

aniino]-3-cyano-6-quinolinyl)-4-dimethylamino-2-butenamide or a pharmaceutically

acceptable salt thereof is provided.

The method according to claim 1 in which 4-dimethylamino-but-2-enoic acid
[4-(3-chloro-4-fluoro-phenylami no)-3-cyano-7-ethoxy-quinolin-6-yl]-amide or a
pharmaceutically acceptable salt thereof is provided.

16. The method according to claim 1 in which

a) 4-[(3-bromophenyl)amino]-7-methoxy-3-quinolinecarbonitrile;

b) 4-[(3-bromophenyl)amnino]-7-methoxy-6-nitro-3-quinolinecarbonitrile;

c) 6-amino-4-[(3-bromophenyl)amino]-7-methoxy-3-quinolinecarbonitrile;

d) -bromophenyl)aminoj-3-cyano-7-methoxy-6-quinolinyl]-2-

butynamide;

e) -bromophenyl)amino]-3-.cyano-7-methoxy-6-quinolinyl]-2-

propenamide;

f) 4-[(3-bromophenyl)amino]-6-nitro-3-quinolinecarbonitrile;

g) 6-amino-4-[(3-broniophenyl)amino]-3-quinolinecarbonitrile;

h) -bromophenyl)amino]-3-cyano-6-quinolinyl]-2-butynamide;

i) -bromophenyl)amino]-3-cyano-6-quinolinyl] acetamide;

j) N-[4 3-bromophenyl)amino]-3-cyano-6-quinolinyl] butanamride;

k) N-[4-[(3-bromopheny)amino]-3-cyano-6-quinolinyl]-2-propenamide;
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1) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinoinyl]-2-

chioroacetamide;

m) 4-[(3,4-dibromophenyl)amino]-6-nitro-3-quinoinecarbonitrile;

n) 6-amino-4-[(3,4-dibromoplienyl)amiino]-3 -quinolinecarbonitrile;

o) N-[4-[(3,4-dibromophenyl)axninol-3 -cyano-6-quinolinyl]-2-

butynamaide;

p) 6-nitro-4-[(3-trifluoromethylphenyl)amino]-3-quinolinecarbonitile;

q) 6-amino-4-[(3-trifluoromethylphenyl)amino]-3-quinolinecarbonitrile;

r) N-[4-[(3-trifluoromethylphenyl)amino]-3-cyano-6-quinolinyl]-2-

butynamide;

s) 4-[(3-bromophenyl)amino]-6,7-dimethoxy-3 -quinolinecarbonitrile;

t) 4-[(3-fluorophenyl)atnino]-6,7-dimethoxy-3-quinoinecarbonitrile;

u) 4-(cyclohexaino)-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;

x) 4-[(3-chlorophenyl)aminoj-6,7-dimethoxy-3-quinolinecarbonitrile;

y) 4-[(3-trifluoromethylphenyl)amnino]-6,7-dimethoxy-3-

quinolinecarbonitrile;

z) 4- 4-dimethoxyphenyl)amino]-6, 7-dimethoxy-3 

quinolinecarbonitrile;

aa) 4-[(methylphenyl)aniino]-6,7-dimethoxy-3 -quinolinecarbonitrile;

bb) 4-[(3-cyanophenyl)amino]-6,7-dimethoxy-3-quinolinecarbonitrile;

cc) 4-[(4-fluorophenyl)amino]-6,7-dimethoxy-3 -quinolinecarbonitrile;

dd) 4-[(3-(hydroxymethyl)phenyl)amino]-6,7-dimnethoxy-3-

quinolinecarbonitrile;

ee) 4-(3-bromophenoxy)-6,7-dimethoxy-3-quinolinecarbonitrile;

fl) 4-[(4-broniophenyl)sulfanyljj-6,7-dimethoxy-3-quinolinecarbonitrile;

gg) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]-3(E)-chloro-2-

propenamide;
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bh) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]-3 (Z)-chloro-2-

propenamide;

ii) N-[4-[(3-bromophenyl)arnino]-3-cyano-6-quinolinyl]-2-methyl-2-

propenaniide;

jj) N-[4-[(3,4-dibromophenyl)amino]-3-cyano-6-quinolinyl]-2-

propenamide;

kk) N-[4-[(5-bromo-3 -pyridinyl)amnino]-6,7-dimethoxy-3-

quinoinecarbonitrile;

11) 4-[(3-bromophenyl)amino]-6,7-bis(methoxymethoxy)-3-

quinolinecarbonitrile;

mm) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]-4-hydroxy-2-

butynamide;

nn) N-[4-[(3-bromophenyl)amiino]-3-cyano-6-quinolinyl]-4-morpholino-2-

butynamnide;

oo) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]-4-dimethylamino-

2-butynamide;

pp) N-[4-[(3-broniophenyl)amino]-3-cyano-6-quinolinyl]-4-methoxy-2-

butynamide;

qq) 4-(3-bromophenylmethylamino)-6,7-diethoxcy-3-quinolinecarbonitrile;

rr) 4-(3-phenylmethylamino)-6,7-diethoxy-3 -quinolinecarbonitrile;

ss) 4-(3,4-dimnethoxyphenylmethylamidno)-6,7-diethoxy-3-

quinolinecarbonitrile;

tt) 4-(3,4-dichlorophenylmethylamino)-6,7-diethoxy-3-

quinolinecarbonitrile;

uu) 4-methoxy-but-2-enoic acid -bromo-phenylamino)-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-cliloro-2-fluoro-phenylamino)-6-methoxy-7-(3 -morpholin-4-yl-

propoxy)-quinoline-3-carbonitrle;
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xx) 7-(2-dimethylamnino-ethoxy)-4-(3-hydroxcy-4-methyl-phenylamino)-6-

methoxy-quinoline-3-carbonitrile;

yy) 4-(3-hydroxy-4-methyl-phenylamino)-6-methoxy-7-(2-morpholin-4-yl-

ethoxy)-quinoline-3 -carbonitrile; or

zz) 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.

17. The method according to claim 1 in which

a) 4-(4-chloro-2-fluoro-5-hydroxy-phenylamino)-6-methoxy-7-(3-

morpholin-4-yl-propoxy)-quinoline-3-carbonitrle;

b) 4-(4-chloro-2-fluoro-5-hydroxy-phenylamino)-7-(2-dimethylaniino-

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-bromophenylaniino)-6-ethoxy-7-methoxyquinoline-3-carbonitile;

g) 6-ethoxy-4-(3-hydrox-y-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-diethylatmino-but-2-enoic acid [4-(3-bromo-phenylamino)-3 -cyano-

quinolin-6-yl]-amnide;

j) 4-methylaniino-but-2-enoic acid [4-(3-bromo-phenylamino)-3-cyano-

quinolin-6-yl]-amide;

k) 4-[(3-bromophenyl)amino]-8-methyl-6-nitro-3-quinolinecarbonitrile

1) 4-[(3-bromophenyl)aniino]-8-dimethylaniinomethyl-6-nfitro-3-

quinolinecarbonitrile;
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m) 6-ainino-4-[(3-bromophenyl)amino]-8-dimethylaminomethyl-3-

quinolinecarbonitrile;

n) N-{4-[(3-bromophenyl)amino]-3-cyano-8-dimethylaminomethyl-6-

quinolinyl} -2-butynande;

o) N- {4-[(3-bromophenyl)amnino]-3-cyano-8-dimethylaminomethyl-6-

quinolinyl) -2-propenaniide;

p) N- t4-[(3-bromopheny1)aminD]-3 -cyano-8-dimethylaminomethyl-6-

quinolinyll acetamide;

q) -chloro-4-fluorophenyl)amino]-7-methoxy-6-

(morpholinopropoxy)-3-quinolinecarbonitrile;

r) -bromophenyl)amiino]-7-methoxy-6-(morpholinopropoxy)-3-

quinolinecarbonitrile;

s) 4-[(4-chloro-2-fluorophenyl)amino]-7-methoxy-6-

(morpholinopropoxy)-3-quinolinecarbonitrile;

t) -hydroxy-4-methylphenyl)ami no]-'7-methoxy-6-

(morpholinopropoxy)-3-quiniolinecarbonitrile;

u) 3-cyano-4-[(3-iodophenyl)amino]-6-quinolinyl}-2-propenamide

v) 6-amino-4-[(3-iodophenyl)amino]-3 -quinolinecarbonitrile;

w) 4-[(3-iodophenyl)amino]-6-nitro-3-quinolinecarbonitrile;

x) N- {3-cyano-4-[(3-methylphenyl)amino]-6-quinolinyl)-2-butynamide;

y) 6-amino-4-[(3-methylphenyl)arnino]-3-quinolinecarbonitrile;

z) 6-nitro-4-[(3-methylphenyl)amino]-3 -quinolinecarbonitrile;

aa) N-{4-[(3-chlorophenyl)amino]-3-cyano-6-quinolinyl}-2-propenamide;

bb) 6-amino-4-[(3-chlorophenyl)amino]-3-quinolinecarbonitrile;

cc) 4-[(3-cblorophenyl)aniino]-6-nitro-3-quinolinecarbonitrile;

dd) N-{3 -cyano-4-[(3 -methoxyphenyl)amino]-6-quinolinyl}-2-

propenamide;

ee) N-{3-cyano-4-[(3-methoxyphenyl)amiino]-6-quinolinyl)-2-butynamide

if) N-{3-cyano-4- -methoxyphenyl)aino]-6-quinolinyl}-4-piperidino-2-

butynaniide;
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gg) 6-amino-4-[(3-niethoxyphenyl)amino]-3-quinolirnecarbonitrile;

bli) -methoxyphenyl)amino]-6-nitro-3-quinolinecarbonitrile;

ii) N-{4-[(3-chloro-4-fluoro-pheiyl)amino]-3-cyano-6-quinoinyl}-2-

butynamide;

jj) N- f 4-[(3-chloro-4-fluorophenyl)amino]-3-cyano-6-quinolinyl}-2-

propenamide;

kk) N-{4-[(3-chloro-4-fluorophenyl)amino]-3-cyano-6-quinolinyl}-4-

diethylarnino-2-butenanide;

11) N-f 4-[(3-chloro-4-fluorophenyl)amino)-3-cyano-6-quinolinyl}-4-

morpholino-2-butenamide;

mm) N-f 4-[(3-chloro-4-fluorophenyl)amino]-3-cyano-6-quinolinyl}-2-

morpholin-4-ylmethyl-2-propenamide-,

nn) 6-amino-4-[(3 -cbloro-4-fluorophenyl)amino]-3-quinolinecarbonitrle;

oo) 4-[(3-cbloro-4-fluorophenyl)amino]-6-nitro-3 -quinolinecarbonitrile;

pp) N- {4-[(4-bromophenyl)amnino]-3-cyano-6-quinolinyl}-2-propenamide;

qq) 6-amino-4-[(4-bromophenyl)amino]-3-quinolinecarbonitrile;

rr) [(4-bromophenyl)aniino]-6-nitro-3-quinolinecarbonitrile;

ss) N-{3-cyano-4-[(3,4-difluorophenyl)amino]-6-quinolinyl]-2-

propenamide;

tt) 6-amino-4- ,4-difluoropheny1~amino]-3 -quinolinecarbonitrile;

uu) ,4-difluorophenyl)amino]-6-nitro-3-quinolinecarbonitrile;

ww) N- -chloro-4-thiophenoxyphenyl)amino]-3 -cyano-6-quinolinyl} -2-

butynamide;

xx) 6-aniino-4-[(3 -cbloro-4-thiophenoxyphenyl)amino]-3-

quinolinecarbonitrile;

yy) -chloro-4-thiophenoxyphenyl)amino]-6-nitro-3-

quinolinecarbonitrile; or

zz) N-{3 -cyano-4-[(3-cyanophenyl)aminol-6-quinolinyl}-2-propenamide;

or a pharmaceutically acceptable salt thereof.
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18. The method according to claim 1 in which

a) 3-cyano-4-[(3-cyanophenyl)anmino]-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)anmino]-6-quinoinyl}-2-butynaride;

e) N- (3 -cyano-4-[(3 -ethynylphenyl)amino]-6-quinolinyl}-2-propenamide;

f) N-(3 -cyano-4- -ethynylphenyl)amino]-6-quinolinyl)-4-piperidino-2-

butynamide;-

g) 6-amino-4-[(3-ethynylphenyl)amfino)-3-quinoinecarbonitrile;

h) -ethynylphenyl)amiino]-6-nitro-3-quinolinecarbonitile;

I) N- (4-[(3-bromophenyl)amino]-3 -cyano-6-quinolinyl}-4-piperidino-2-

butynamide;

j) 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 

dimethylamino-2-butenamide;-

m) N-{4-[(3-bromo-4-fluorophenyl)amino]-3-cyano-6-quinolinyl} -4-

diethylamino-2-butenamide;

n) N-(4-[(3-bromo-4-fluorophenyl)aino]-3-cyano-6-quinolinyl} -4-

morpholino-2-butenamnide;

o) N-{4-[(3-bromo-4-fluorophenyl)amino]-3-cyano-7-methoxy-6-

quinolinyl)-4-niorpholino-2-butenamide;

p) 4-[(3-bromophenyl)amino]-7-ethoxy-6-methoxy-3 

quinolinecarbonitrile;

q) 7-ethoxy-4-[(3-hydroxy-4-methylphenyl)amino]-6-methoxy-3 

quinolinecarbonitrile;,
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r) N-[4-[(3-cbloro-4-fluorophenyl)amino]-3-cyano-6-quinolinyl]-4-

dimethylamino-(z)-2-butenamide;

s) N-[4-[(3-chloro-4-fluorophenyl)amino]-3-cyano-6-quinoiyl]-4-

methoxy-(z)-2-butenamide;

t) -bromophenyl)amno]c)-3 -cyano-6-quinolinyllanmino]-2-

methylene-4-oxo-butanoic acid;

u) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]-4-diethylamino-2-

butynamide;

v) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]- 4-(n-

ethylpiperazino)-2-butynamide;

w) N-[4-[(3-clioro-4-fluorophenyl)amino]-3-cyano-6-quinolinyl]-4-

diethylamino-2-butynanmide;

x) -bromophenyl)anmino]-3-cyano-6-quinolinyl]- 4-(n-

methylpiperazino)-2-butynamide,

y) N-[4-[(3-bromophenyl)amino]-3-cyano-6-quinolinyl]- 4-(n-isopropyl-n-

methylanino)- 2-butynamaide;,

z) -bromophenyl)amino]-3-cyano-6-quinolinyl]- 4-

diisopropylam~ino-2-butynamide;

au) -chloro-4-fluorophenyl)aminoj -3 -cyano-6-quinolinyl] -4-

dimethylarrino-2-butynamfide;,

bb) -chloro-4-fluorophenyl)amiino]-3-cyano-6-quinolinyl]-4-

methoxy-2-butynamide;

cc) -bromo-4-fluorophenyl)amino]-6-nitro-3-quinolinecarbonitrile;

dd) 6-amiino-4- -bromo-4-fluorophenyl)arnino]- 3-quinolinecarbonitrile;

ee) -bromo-4-fluorophenyl)amino]-3-cyano-6-quinoinyl]-4-

dimethylarxino-2-butynanide;

II) 4-diethylamino-but-2-enoic acid -bromo-phenylanmino)-3-cyano-7-

methoxy-quinolin-6-yl]-amide;

gg) 4-morpholin-4-yl-but-2-enoic acid [4-(3-bromo-phenylamino)-3-cyano-

7-niethoxy-quinolin-6-yl]-amide;
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hh) 4-(3 -chloro-4-fluoro-phenylamino)-7-methoxy-6-nitro-quinoine-3 

carbonitrile;

Hi) 6-amino-4-(3-chloro-4-fluoro-phenylamino)-7-methoxy-quinoline-3 

carbonitrile;

j) 4-(3 -bromo-4-fluoro-phenylaniino)-7-methoxy-6-nitro-quinoine-3 

carbonitrile;

kk) 6-amino-4-(3-bromo-4-fluoro-phenylamino)-7-methoxy-quinoline-3-

carbonitrile;

BI) 4-diethylamino-but-2-enoic acid [4-(3-bromo-4-fiuoro-phenylamino)-3-

cyano-7-methoxy-quinolin-6-yl]-amide;

mm) 4-(3-bromo-phenylanno)-7-ethoxy-6-nitro-quinoline-3-carbonitrile;

nn) 6-amiino-4-(3-bromo-phenylamino)-7-ethoxyr-quinoline-3-carbonitrile;

oo) 4-bromo-but-2-enoic acid [4-(3-bromo-phenylamino)3-cyano-7-ethoxy-

quinolin-6-yl]-amide;

pp) 4-morpholin-4-yl-but-2-enoic acid [4-(3-bromo-phenylamino)-3-cyano-

7-ethoxy-quinolin-G-yl]-amide,-

qq) 6-amiino-4-(3-bromo-phenylamino)-8-methoxy-quinoie-3-carbonitrile;

rr) 6-amnino-4-(3-bromo-phenylamino)-8-methoxy-quinoline-3-carbonitrile;

ss) 4-bromo-but-2-enoic acid [4-(3--bromo-phenylamnino)-3-cyano-8-

methoxy-quinolin-6-yl]-amidde;

tt) 4-dimethylamino-but-2-enoic acid [4-(3-bromo-phenylamidno)-3-cyano-

8-methoxy-quinolin-6-yl]-amide;

uu) 4-diethylamiino-but-2-enoic acid [4-(3-bromo-phenylamino)-3 -cyano-8-

methoxy-wquinolin-6-ylj-amide;

vv) 4-xnorpholin-4-yI-but-2-enoic acid [4-(3-bromo-phenylamiino)-3-cyano-

8-methoxy-quinolin-6-yl]-anide;

ww) 4-dimethylamino-but-2-ynoic acid [4-(3-bromo-phenylamino)-3 -cyano-

7-methoxy-quinol-6-yl]-aniide;

xx.) 4-(4-chloro-2-flUOrO-phenylamino)-6,7-dimethoxy-quinoine-3-

carbonitrile;
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yy) 4-(3-hydroxy-4-methyl-phenylamino)-6,7-diniethoxy-quinoline-3-

carbonitrile; or

zz) 4-(3-dimethylamino-phenylamino)-6,7, 8-trimethoxy-quinoline-3-

carbonitrile;

or a pharmaceutically acceptable salt thereof is provided.

19. The method according to claim 1 in which

a) 4-(3 -hydroxy-4-methyl-phenylamino)-6,7, 8-triniethoxy-quinoline-3-

carbonitrile;

b) 4-(4-chloro-2-fluoro-phenylaniino)-6,7, 8-trimethoxy-quinoline-3-

carbonitrile;

c) 4-(4-chloro-2-fluoro-phenylamino)-5,8-dimethoxy-quinolie-3-

carbonitrile;

d) 4-(3-hydroxy-4-methyl-phenylamino)-5,8-dimethoxy-quinoline-3-

carbonitrile;,

e) 4-(3 -bromo-phenylamino)-5,8-dimethoxy-quinoline-3 -carbonitrile;

f) 4-(3-bromo-phenylamino)-6,7,8-trimethoxy-quinoline-3-carbonitrile;

g) 4-(3-dimethylamnino-phenylami no)-5, 8-dimethoxy-quinoline-3-

carbonitrile;

h) 4-(4-chloro-2-fluoro.5-hydroxy-phenylamnino)-5,8-dimethoxy-

quinoline-3-carbonitrile;

i) 4-(4-chloro-2-fluoro-5-hydroxy-phenylamino)-6,7, 8-trimethoxy-

quinoline-3 -carbonitrile;

j) 4-(3-hydroxy-2-methyl-phenylamino)-6,7-dimethoxy-quinoline-3 

carbonitrile;

k) 4-(2-hydroxy-6-methyl-phenylatnino)-6,7-dimethoxy-quinoline-3-

carbonitrile;

1) 4-(3-bromo-4-methyl-phenylamino)-6,7-dimethoxy-quinoline-3 

carbonitrile;
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m) 4-(3 -chloro-4-hydroxy-phenylamino)-6,7-dimethoxy-quinoline-3-

carbonitrile;

n) 6,7-dimethoxy-4-(2-methylsulfanyl-phenylamino)-quinoline-3-

carbonitrile;

o) 1,-iyrqioie67dehx--x--abntie

p) 4-[3 -chloro-4-(phenylthio)phenylamnino]-6,7-diethoxy-3-quinoline-

carbonitrile;

q) 4-[3 -chloro-4-(phenylthio)phenylaniino]-6,7-dimethoxy-3-quinoline-

carbonitrile;

r) 4-(3 -chlo~ro-4-fluorophenylaniino)-6,7-diethoxy-3-quinolinecarbonitrile;

s) 4-(3 -acetylphenylamino)-6,7-diethoxy-3-quinolinecarbonitrile;

t) 4-(n-methylphenylainino)-6,7-diethoxy-3-quinolinecarbonitrile;

u) 4-(phenylamino)-6,7-diethoxy-3-quinolinecarbonitrile;

v) 4-(4-fluorophenylamnino)-6,7-diethoxy-3-quinolinecarbonitrile;

w) 4-(4-fluoro-2-methylphenylamino)-6,7-diethoxy-3 

quinolinecarbonitrile;

x) 4-(3-chlorophenylamnino)-6, 7-diethoxy-3 -quinolinecarbonitrile;

y) 4-(3-fluorophenylamnino)-6,7-diethoxy-3-quinolinecarbonitile;

z) 4-(3-aminophenylamino)-6,7-dimethoxy-3-quinolinecarbonitrile;

aa) 4-(3 -acetamidophenylamnino)-6,7-dimethoxy-3-quinolinecarbonitrile;

bb) 4-[3 -(2-butynoylamino)phenylamino)]-6,7-dimethoxy-3-quinoline-

carbonitrile;

cc) 4-[3-(hydroxymethyl)phenylamino]-6,7-dimethoxy-3 -quinoline-

carbonitrile;

dd) 4-[3-(chloromethyl)phenylamino]-6,7-dimethoxy-3 -quinoline-

carbonitrile;

ee) 4-[3-(acetylthiomethyl)phenylamino]-6,7-dimethoxy-3-quinoine-

carbonitrile;

fl) 4 3-(thiomethyl)phenylarnino]-6,7-dimethoxy-3-quinoinecarbonitrile;

gg) 4-[(3-bromophenyl)amninol-8-methoxy -3 -quinolinecarbonitrile;
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hh) 4-(4-chloro-2-fluoro-phenylamino)-8-methoxy-quinoline-3 -carbonitrile;

ii) 4-(3-hydroxy-4-methyl-phenylamino)-8-methoxy-quinoline-3 

carbonitrile;

J) 4-(3-dimethylamino-phenylamino)-8-methoxy-quinoline-3-carboritrile;

kk) 4-(4-bromo-3-hydroxy-phenylamino)-8-methoxy-quinoline-3-

carbonitrile 

11) 4-(3 -hydroxy-4-methoxy-phenylamino)-8-methoxy-quinoline-3-

carbonitrile;

mm) 8-methoxy-4-(2,4,6-trifluoro-phenylamidno)-quinoine-3-carbonitrile;

nn) 4-(3-hydroxy-4-methyl-phenylamino)-7-methoxy-quinoline-3-

carbonitrile;

oo) 4-(4-chloro-2-fluoro-5-hydroxy-phenylamino)-7-methoxy-quinoline-3 

carbonitrile;

pp) 4-(4-chloro-2-fluoro-phenylamino)-6-methoxy-quinoine-3-carbonitrile

qq) 4-(3 -hydroxy-4-methyl-phenylamino)-6-methoxy-quinoline-3 

carbonitrle;

rr) 4-(4-chloro-2-fluoro-5-hydroxy-phenylamino)-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-quinoine-3 

carbonitrile;

uu) 4-(4-hydroxy-3,5-dimethyl-phenylamino)-6,7-dimethoxy-quinoine-3-

carbinitile;

viv) 4-(5-chloro-2-hydroxy-phenylamino)-6, 7-dimethoxy-quinoline-3 

carbonitrile;

ww) 4-(3 ,5-dibromo-4-hydroxy-phenylaniino)-6,7-dimethoxy-quinoline-3-

carbonitrile;

xx-) 4-(4-hydroxy-2-methyl-phenylamino)-6,7-dimethoxy-quinoline-3-

carbonitrile;
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yy) 6,7-dimethoxcy-4-(pyridin-3-ylamiino)-quinoline-3 -carbonitrile; or

zz) 6,7-dimethoxy-4-(3-methylsulfanyl-phenylamino)-quinoine-3 

carbonitrile;

or a pharmaceutically acceptable salt thereof is provided.

The method according to claim 1 in which

a) 4-(2-hydroxy-5-methyl-phenylamino)-6,7-dimethoxy-quinoine-3 

carbonitrile;

b) 4-(2-chloro-4-hydroxcy-phenylamnino)-6,7-dimethoxy-quinoline-3-

carbonitrile;

c) 6,7-dimethoxy-4-(4-methylsulfanyl-phenylamino)-quinoline-3 

carbonitrile;

d) 4-[4-(2-hydroxy-ethyl)-phenylamidno]-6,7-dimethoxy-quinoline-3 

carbonitrile;

e) 4-(2,4-dihydroxy-phenylamnino)-6,7-dimethoxy-quinoline-3-carbonitrile

f) 4-[2-(2-hydroxy-ethyl)-phenylainoj-6,7-dimethoxy-quinoline-3-

carbonitrile;

g) 4-(3 -bromophenylamnino)-6,7-dihydroxy-3-quinolinecarbonitrile;

h) 4-(3 -bromophenylamiino)-6,7-di-n-propoxy-3-quinolinecarbonitrile;

1) -broxnophenyl)-n-acetylamfino]-6,7-dihydroxy-3 -quinoline-

carbonitrile;

j) 4-(3-bromophenylamiino)-6,7-di-n-butoxy-3-quinolinecarbonitrle;

k) 4-(4-chloro-2-fluorophenylamino)-7-methoxy-3-quinolinecarbonitrile;

1) 4-(4-chiloro-2-fluorophenylamino)-7-hydroxy-3-quinolinecarbonitrile;

m) 4-[(4-chloro-2-fluorophenylamidno)-n-acetylamino]-7-hydroxy-3-

quiniolinecarbonitrile;

n) 4-(4-chloro-2-fluorophenylamino)-7-ethoxy-3-quinolinecarbonitrile 

o) 4-[(3-bromophenyl)amninoj-6,7-bis(2-methoxyethoxy)-3-quinoline-

carbonitrile;

p) 4-(2-aminphenylmethylanfiino)-6,7-diethoxy-3-quinolinecarbonitrile 
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q) 4-(3 ,4-difluorophenylmethylamino)-6,7-diethoxy-3-quinoline-

carbonitrile 

r) 4-methoxy-but-2-enoic acid -bromo-phenylamino)-quinazolin-6-

ylI-arnide;

s) 7-benzyloxy-4-(4-chloro-2-fluoro-phenylamino)-6-methoxy-quinoline-

3-carbonitrile;

t) 4-(4-chloro-2-fluoro-5-hydroxy-phenylamino)-7-methoxy-6-(3-

morpholin-4-yl)-propoxyl-quinoline-3-carbonitrile;

u) N-[4-(3-bromo-phenylaxnino)-3-cyano-quinolin-6-yl]-3-chloro-(e)

acrylamide;

v) N-[4-(3-bromo-phenylami no)-3-cyano-quinolin-6-yl]- 3-chloro-(z)-

acrylamide;

w) -bromophenyl)amiino]-3-cyano-6-quinolinyl]-4-morpholino-2-

butynaidde;

x) -bromophenyl)amnino]-3-cyano-6-quinolinyl]-4-dimethylaniino-

2-butynamide;-

y) N-[4-[(3-bromopheny)aninol-3-cyano-6-quinoinyl]-4-t-

butyldimethylsiloxy-2-butynarnide;

z) -bromophenyl)ami no]-3 -cyano-6-quinolinyl]-4-hydroxy-2-

butynarnide;

aa) 4-(3-hydroxymethyl-2-methylphenylamaino)-6,7-dimethoxyquinoline-3 

carbonitrile;

bb) 4-(2-amino-4, 5-diinethylphenylamino)-6,7-dimetboxyquinoline-3-carbonitrile

cc) 4-(4-ethylphenylamnino)-6,7-dimethoxyquinoline-3 -carbonitrile;

dd) 4-(4-chloro-2-methylphenylamino)-6,7-dimethoxyquinoine-3-carbonitrile;

ee) ,7-dimethoxy-4-(3-pbenoxyphenylaniino)quinoline-3-carbonitrile;

fl) 4 4-chloro-3-trifluoromethylphenylarmino)-6,7-dimethoxyquinoline-3 

carbonitrile;

gg) 4-(3-hydroxy-phenylamino)-6,7-dimethoxy-quinoline-3 -carbonitrile;

bh) 4 4-methyl-phenylamino)-6,7-dimethoxy-quinoline.3-carbonitrile;
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ii) 4-3hdoy4mty-hnlrio)8mtoy6ntoqioie3

carbonitrile;

J) 4-(4-chloro-2-fluoro-phenylamino)-8-methoxy-6-litro-luiflolifle-
3

carbonitrile;

kk) 4-3hdoy4mtoy-hnlmn)8mtox--ir-unln-

carbonitrile;

11) 6-amino-4-(3-hydroxy-4-methyl-phelylamilo)-8-methoxy -quinoline-3 

carbonitrile;

mm) 6-amino-4-(3-hydroxy-4-methoxy-phenyamilo)-8-methoxy -quinoline-

3- carbonitrile;

nn) N- {4-[(3-bromo-4-fluorophcnyl)aminol-3 -cyano-7-methoxy-6-

quinolinyl -4-bromo-2-butenamide;

oo) N- -bromophenyl)amino]-3 -cyano-7-methoxy-6-quinolinyl 

chloro-2-butenamide;

pp) N- {3-cyano-4-[(3-iodophenyl)amino]-6-quilolilyl}-2-butyflamide;

qq) N- {3-cyano-4-[(3-methylphenyl)amino]-6-quilolil)}-2-propenamnide;

rr) N- {4-I(4-bromophenyl)amino]-3 -cyano-6-quinolinyl} -2-butynamide;

ss) N-{4[3cloo4tiphnxpeylai}-3cao6qunlnl-2-

propenamide;

tt) N- {3 -cyano-4-I(3 ,4-difluorophenyl)amino]-6-quinolill-2-

butynamide;

uu) N- 4[3clrpey~mn]3can--unlnl--uyaie

vv) N- {3-cyano-4-[(3-isopropylphenyl)amino]- 6 -quiflolinyl }-2-butynamide;
ww) N- {3-cyano-4-[(3-isopropylpheny)amilo]-6-quilolil) -2-

propenamide;

xx) 6-amino-4-[(3 -isopropylphenyl)amino]-3 -quinolinecarbonitrile;

yy) 4-[(3-isopropylpheny1)amino]-6-nitro-3-quiolilcarboflitrile; or

zz) 4-(3 -bromo-phenylamino)-6-(3 -pyrrolidin- 1-yl-propylamino)-quinoline-

3-carbonitrile;

or a pharmaceutically acceptable salt thereof is provided.

MDAT M71AQQA -~t
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21. The method according to claim I in which

a) 4-(3 -azido-phenylaniino)-6, 7-dimethoxy-quinoline-3 -carbonitrile;

b) 6-amino-4-[(4-chloro-2-fluorophenyl)aniino]-7-methoxy-3 

quinolinecarbonitrile;

c) 4-[(4-chloro-2-fluorophenyl)amino]-7-methoxy-6-nitro-3-

quinolinecarbonitrile;

d) ,4-dichlorophenyl)amino]-6-nitro-3-quinolinecarbonitrile;

e) 6-amino-4-[(3-methylsulfanylphenyl)amino]-3-quinolinecarbonitrile;

f) -methylsulfanylphenyl)aniino]-6-nitro-3-quinolinecarbonitrile;

g) 4-[(3-trifluoromethoxyphenyl)arnino]-6-nitro-3-quinolinecarbonitrile;

h) 4-(3 -dimethylamino-phenylamino)-6,7-dimethoxy-quinoline-3-

carbonitrile;

1) 6,7-dimethoxy-4-( 4-methoxy -2-methyl-phenylamino)-quinoline-3-

carbonitrile;

j) 4-(3 -hydroxy-4-methoxy-phenylamino)-6, 7-dimethoxy-quinoline-3-

carbonitrile;,

k) 4-(3-chloro-4-methyl-phenylamino)-6,7-dimethoxy-quinoline-3-

carbonitrile;

1) 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-ylam-ino) -2-rnethyl-benzoic acid;

o) 4-(4-chloro-2-fluoro-phenylamino)-6,7-dihydroxy-quinoline-3-

carbonitrile;

p) 4-(3-hydroxy-2-methyl-phenylamino)-6,7-dimethoxy-quinoline-3 

carbonitrile;

q) 4-(3-chloro-4-methoxy-phenylamiino)-6,7-dimethoxy-quinoline-3-

carbonitrile;
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r) 6,7-dimethoxy-4-(4-trifluoromethyl-pheiylamrino)-quinolne-3 

carbonitrile;

s) 4-(3 ,4-dibromophenylaniino)-6-nitroquinoline-3-carbonitrile;

t) 6-ainino-4-(3-trifluoromethylphenylam'ino)quinoline-3 -carbonitrile;

u) 6-aniino-4-(3,4-dibromophenylamino)quinoline-3 -carbonitrile;

v) N-[3-cyano-4-(3 ,4-dibromophenylamino)quinolin-6-yl]acrylamide;

w) N-[4-(3-bromophenylamino)-3-cyanoquinoin-6-yllpropionamide;

x) (e)-but-2-enoic acid [4-(3-bromophenylamino)-3-cyanoquinolin-6-

yllamide;

y) N-[4-(3-bromophenylamino)-3 -cyanoquinolin-6-yl] -2-

methylacrylamaide;

z) 4-(3 -fluorophenylamino)-6-nitroquinoline-3 -carbonitrile;

aa) 6-amiino-4-(3-fluorophenylamino)quinoline-3-carbonitrile;

bb) 4-(3 -dimethylamninophenylamino)-6-nitroquinoline-3 -carbonitrile;

cc) 4-(4-dimethylaminophenylamino)-6-nitroquinoline-3-carbonitrile;

dd) 6-amino-4-(3-dimethylaminophenylano)quinoline-3-carboritrile;,

ee) 6-amino-4-(4-dimethylaminophenylarnino)quinoline-3-carbonitrile;

if) but-2-ynoic acid [4-(3-fluorophenylamino)-3-cyanoquinolin-6-yl]amide;

gg) N-[3-cyano-4-(3-dimethylaminophenylamidno)quinolin-6-yl]acrylamide;

hh) N-[3-cyano-4-(4-dimethylaminophenylamino)quinolin-6-yllacrylamide,

ii) but-2-ynoic acid [3-cyano-4-(3 -dimethylaniinophenylamnino)quinolin-6-

yI]amide;

jj) but-2-ynoic acid [3-cyano-4-(4-dimethylaminophenylamino)quinolin-6-

yllamidde;

kk) 4-(3-bromophenylamino)-6-dimethylaminoquinoline-3 -carbonitrile

hydrochloride;

11) 6-dimethylamino-4-(3-methoxyphenylamidno)quinoline-3 -carbonitrile

hydrochloride,

mm) 2-bromo-n-[4-(3 -bromophenylamino)-3-cyanoquinolin-6-yI]acetamide;

nn) 6-iodo-4-(3-methoxyphenylamino)quinoline-3 -carbonitrile;
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oo) 4-(4-hydroxy-2-methyl-phenylamino)-6-methoxy-7-(3-morpholin-4-yl-

propoxy)-quinoline-3-carbonitrile;

pp) 4(3-bromo-phenylamino)-6-methoxy-7-(3-morpholin-4-yl-propoxy)-

quinoline-3-carbonitrile;

qq) 6-methoxy-4-(2-methylsulfanyl-phenylamino)-7-(3-morpholin-4-yl-

propoxy)-quinoline-3-carbonitrile; or

rr) -hydroxy-3,5-dimethyl-phenylamino)-6-methoxy-7-(3-morpholin-4-yl-

propoxy)-quinoline-3-carbonitrile;

or a pharmaceutically acceptable salt thereof is provided.

22. Use of a compound of formula

R, Y,(CH2)n-X
R1R2

R3 N
R4 1

wherein:

X is cycloalkyl of 3 to 7 carbon atoms, which may be optionally substituted with

one or more alkyl of 1 to 6 carbon atom groups or 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, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon

atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzoyl, benzyl,

amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms,

phenylamino, benzylamino, alkanoylamino of 1-6 carbon atoms, alkenoylamino of 3-8

carbon atoms, alkynoylamino of 3-8 carbon atoms, and benzoylamino;

n is 0-1;

Y or-NR-;

R is alkyl of 1-6 carbon atoms;

R1 ,R2 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, halomethyl,alkanoyloxy

r- -I1 On nA -~n4
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of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon atoms,alkynoyloxy of 3-8 carbon atoms,

alkanoyloxymethyl of 2-7 carbon atoms, alkenoyloxymethyl of 4-9 carbon atoms,

alkynoyloxymethyl of 4-9 carbon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of

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

alkylsulphonyl of 1-6 carbon atoms, alkylsulfonamido of 1-6 carbon atoms,

alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 carbon atoms,

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

carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy, benzyl,

amino,hydroxyamino, alkoxyamino of 1-4 carbon atoms, alkylamino of

1-6 carbon atoms, dialkylamino of 2 to 12 carbon atoms, aminoalkyl of 1-4 carbon atoms,

N-alkylaminoalkyl of 2-7 carbon atoms, N, N-dialkylaminoalkyl of 3-14 carbon atoms,

phenylamino, benzylamino,
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R5 -CONH(CH 2)p- R5

Ra- -CONH(CH 2)p-

-1S (C(R6 2)qCONH(CH 2)p

R8  CONH(CH 2)p

R8 R8

R8 R8

CONH(CH 2)p-
R8  

R8 R8

R8  CONH(CH 2)p-

R '8

R8 R8

Z-(C(R 6)2)qY-

R8  CONH(CH 2)p R
R8  8

R
R8  R8

8
RS\

R8 -~CONH(CH 2)p-

R8

<CONH(CH 2)p- p

6 R6 0R

CONH(CH 2)p-

m

R50

R->/NH(CH 2)P
0

0-(CH 2)P
0

R5H -NH(CH 2)p
0

(R0 _NH(CH 
-2)p

0

/_SO(CH2)P
005H O(C H O P-

0

R5 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,



209

alkoxy of 1-6 carbon atoms, trifluoromethyl, amino, nitro, cyano, or alkyl of 1-6

carbon atoms groups;

R6 is hydrogen, alkyl of 1-6 carbon atoms, or alkenyl of 2-6 carbon atoms;

R7 is chloro or bromo;

R8 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

is 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 RI,R 2 R3 or R4 that are located on contiguous carbon atoms

can together be the divalent radical-O-C(R8)2-O-;

or a pharmaceutically acceptable salt thereof with the proviso that when Y is-NH-,

RI, R2 R3 and R4 are hydrogen, and n is 0, X is not 2-methylphenyl, for the manufacture

of a medicament for treating or inhibiting polyps in a mammal wherein said medicament

does not comprise an NSAID.
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