~ Europiisches Patentamt
AR o European Patent Office

EP 0 239 362 B1

LU LD

(9 Publication number: 0 239 362 B1

Office europden des brevets

® EUROPEAN PATENT SPECIFICATION

- .
@ Date of publication of patent specification: 041291 @) Int. C15 CO7D 239/88, CO7D 239/90,
' CO07D 239/ ’COTD 239/95’

-@D Application number: 87302625.8 CO7D 239/96, CO7D 401712,
' . CO7D 409/12, ‘CO7D 41712, -
©® Dato of fling: 24.03.67 61K 31/505, //C07D333/38, -
The file contains technical information submitted COo7D213/7 4 CO7D213/ 81,
after the application was filed and not included in C07D209/48: COTC233/83,«
this specification C07C83/68 -

@) Antl-tumor agents.

@) Priority: 27.03.86 GB 8607683 @ Propristor: IMPERIAL CHEMICAL INDUSTRIES
PLC
(#) Date of publication of application: Imperial Chemical House, Miilbank
30.09.87 Bulletin 87/40 London SW1P 3JF(GB)
Publication of the grant of the patent: Proprietor: NATIONAL RESEARCH DEVELOP-
24.12.91 Bulletin 91/49 MENT CORPORATION
101 Newington Causeway
Designated Contracting States: London SE1 6BU(GB)

ATBECHDEES FRGB GRITLILU NL SE
@ Inventor: Hughes, Leslie Richard
References cited: 68 Uliswater Road,
EP-A- 0 031 237 Macclesfield, Cheshire{QB)
EP-A- 0 204 529

Repressntative: Slatcher, Reginald Peter ot al
Imperial Chemical Industries PLC Legal De-
partment: Patents P.O. Box 6 Bessemear Road
‘Weiwyn Garden City AL7 1HD(GB)

Note: Within nine months from the publication of the mention of the grant of the European patent, any person
may give notice to the European Patent Office of oppasition to the European patent granted. Notice of opposition
shail be filed in a written reasoned statement. It shalf not be deemed to have besn filed until the oppasition fee
has been pafd (Art. 99(1) European patent convention).

Rank Xerox {UK) Business Sarvices




D e e

¢

18

25

g0

55

~Description

EP 0 239 362 Bt

This Invention relates to novel anti-tunour agents and more particularly It relates to quinazotine
derivatives which possess anti-tumour activity. : s :

One group of anti-tumour agents comprises the antimetabolites which are antagonists of folic acid, such
as aminopterin and methotrexate. A newer compound of this type which showsd considerable promise in
clinical trials is known as CB3717 and Is described and claimed in United Kingdom Patent Specification No.

2085653B. Despite its promise, however, CB3717 shows symptoms of toxicity in humans, particularly In
“relation to the liver and kidney. : ' T e

Compounds of this type are believed to act as anti~tumour agents by Inhibiting the enzyme thymidylate
synthetase. Their anti-tumour activity may be assessed in vitro by determining their inhibitory effect on that
enzyme, and in cell cultures by their inhibitory effact on the ceil line L1210. -

We have now found that certain quinazoline derivatives are considerably more active than CB3717, and

- furthermore are more water-soluble than that compound, which may be clinically important by increasing -

the ease of clearance through the kidney thereby decreasing any symptoms of toxicity.
According to the invention there is provided a quinazoline of the formula;-

CHy—N-Ar—CONHR3
R

rl

wherein R! is alkyl, cycloalkyl, alkenyl, alkyny!, alkoxy or alkylthio each of up to 6 carbon atoms;
aryl, aryloxy or arylalkyl each of up to 10 carbon atoms; : :
halogeno, hydroxy, mercapto, pyridyithic or pyrimidinyithio; : S
alkyl of up to 3 carbon atoms which bears dne or more substituents selected from halogeno, hydroxy,

- amino, pyridylthio, pyrimidinyithio, alkoxy, alkanoyloxy, alkyithio, alkylamino, dialkylamino and al-

kanoylamino each of up to & carbon atoms and aroyloxy and aroylamino each of up to 10 carbon atoms;
or alkoxy of up to 3 carbon atoms which bears one or more substituents selscted from hydroxy and alkoxy
of up to 8 carbon atoms; ‘ ,
wherein R2 is hydrogen, alkyi, alkenyl, alkynyl, hydroxyalkyl, alkoxyalkyl, mercaptoalkyl, alkylthioalky!,
halogenoalkyl, cyanoalkyl, aminoalkyl, atkylaminoaikyl, diafikylaminoalkyl, alkanoylalkyl, carboxyalkyl, car-
bamoytalkyi or alkanoyl each of up to 6 carbon atoms or aroylalkyl of up to 10 carbon atoms; '
wherein Ar is phenylens, naphthylene or heterocyciene which is unsubstituted or which bears one or more
substituents selected from halogeno, phenyl, cyano, nitro, hydroxy, amino and carbamoyl and alkyl, alkoxy,
halogenoalkyl, alkanoylamino, alkylthio and alkoxycarbonyl each of up to 8 carbon atoms; and
wherein R? is such that R3-NH; is an amino acid; ’
or a pharmaceutically-acceptable salt or ester thereof.

A suitable value for R' or R2 when it is alky! or for an alkyl substituent in Ar is, for example, methy,
ethyl, propyl, isopropyl, isobutyi, tert-butyl, pentyl or hexyl.

A suitable value for R' when it Ts cycloalky! is, for example, cyclopropyl, cyclopentyl or cyclohexyl.

A suitable value for R' or R? when it is alkenyl is, for example, prop-2-enyl, but-2-enyl, but-3-enyl, 2
methyiprop-2-enyl, hex-2-enyl, hex-5-enyl or 2,3-dimethyltbut-2-enyl.

A suitable vaiue for R' or R2 when it is alkynyl is, for exampls, prop-2-ynyl, but-2-ynyl, but-3-ynyl, pent-
2-ynyl, 3-methylpent-4-ynyl, hex-2-ynyi or hex-5-ynyl. ’

A suitable value for R' when it is alkoxy, alkylthio or for ani atkoxy or alkylthio substituent in Ar is, for
example, methoxy, ethoxy, isopropoxy, hexyloxy, methylthio, isopropyithio or hexylthio.

A suitable value for R' when it is aryl or arylalkyl is, for example, phenyl, tolyl, benzy!, a-methyibenzyl
or phenethyl.

A suitabie value for R when it is aryloxy Is, for example, phenoxy or tolyloxy.

A suitable value for R' when it is halogeno is, for example, fluoro, chloro, bromo or jodo.

A suitable value for R' when it is substituted alky! is, for example, fluoromethyl, diflucromethyl,
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triflucromethyl, 2-flucroethyl, 3-fluoropropyl, chioromethyl, dichloromethyl, hydroxymethyi, 2-hydroxyethyl,
3-hydroxypropyl, aminomethyl, 3-aminopropyl, pyrid-2-ylthiomethyl, pyrimidin-2-yithiomethyl, methox-
ymethyl, isopropoxymethyl, 3-methoxypropyl, acetoxymethyl, propionyloxymethyi, methyithiomethyl, 3-
methyithiopropyl,  propylthiomethyl, methylaminomethyl,  propylaminomethyl, methylaminopropyl,
dimethylaminomethyi,  diethylaminomethyl,  ethylmethylaminomethyl,  3-dimethylaminopropyl, ac-
etamidomethyl, 3-acetamidopropyl, propionamidomethyl, benzoyloxymethyl or benzamidomethyl. '

A suitable value for R' when it is substituted alkoxy is, for example, 2-hydroxyethoxy, 4-hydroxybutoxy,

3-hydroxy-2-methyipropoxy, 2-methoxyethoxy, 3-methoxypropoxy or 2-ethoxysthoxy.

A suitable value for R2 when it is hydroxyalkyl, alkoxyalkyl, mercaptoalkyl or alkylthioalkyl is, for

example, 2-hydroxyethyl, 3-hydroxypropyl, 2-methoxyethyl, 2-ethoxyethyl, 3-methoxypropyl, 2-methox- _

ypropyl, 2-mercaptoethyl, 3-mercaptopropyi, 2-methylthioethyl, 3-methylthiopropy! or 2-sthyithicethyl.

A suitable value for RZ when it is halogenoalkyl, cyanoalkyl, aminoalkyl, alkylaminoalkyi or dial-
kylaminoakyl is, for example, 2-fluorosthyl, 2-chloroethyl, 2-bromoethyl, 3-fluoropropyi, 3-chloropropyl,
cyanomsthyl, 2-cyanoethyl, 3-cyancpropyl, 2-aminoethyl, 3-aminopropyl, 3-amino-2-methylpropyl, 2-
methylaminoethyl, 2-dimethylaminoethyl, 2-ethylaminoethyi, 2-diethylaminoethyl, 3-methylaminopropyl or 3-
dimethylaminopropyl.

A suitable value for R? when it is alkanoylalkyl, carboxyalkyl, carbamoylalky! or alkanoyl is, for example,
acetonyl, 2-acetylethyl, propionylimethyl, 2-propionyisthyl, 3-acetylpropyl, 4-acetylbutyi, carboxymethyl. 2-
carboxysthyl, carbamoylmethyl, acetyl, propionyl or butyryl.

A suitable value for R? when it is aroylalkyl is, for example, phenacyl or 2-benzoylethyl

A suitable vaiue for Ar when it s heterocyclene is, for example, a 5-membered or 8-membered aromatic
(that is, fully unsaturated) heterocyclene diradical which contains up to 2 heteroatoms selected from the
group consisting of oxygen, nitrogen and sulphur, for example, thienylene, pyridylene, pyrimidinylene,
thiazolylene or oxazolylene,

A suitable halogeno, halogenoalkyl, atkanoylamino or alkoxycarbonyl substituent in Ar is, for example,
fluoro, chloro, bromo, iodo, fluoromethyl, difluoromsthyl, trifluoromethyl, acetamido, propionamido,
isopropionamido, methoxycarbonyl, ethoxycarbonyl or isobutoxycarbonyl,

A suitable value for R is such that R®*-NH; is a naturally-occurring amino-acid such as L-aspartic acud

L-glutamic acid, L-alanine, L-phenylalanine, L-serine, glycine or L-ornithine. Alternatively R® may be such

that R3-NHz is L-2-aminobutyric acid or a poly-L-glutamic acid. R® may thersfore have, for example, the
formula:-

~CH~COOH -fH-coou
CHp~COOH CHz CH,—COOH
—CH—COOH —

CHiz—Cliz~C0 — NH-CH~COOH
CHy—CHy—CO+4=—0H

m
wherein m is an integer from 1 to 10, or the formula:-
—(':H—COOH or —(':H-COOH
CH3 CHaCH3

A suitable pharmaceuticaily-acceptable salt of a quinazoline of the invention is, for example, an acid
addition salt with, for example, Inorganic or organic acids, for example hydrochloric, hydrobromic,
trifluoroacetic or maleic acid; or an alkali metal, for example sodium, alkaline earth matal or ammonium, for
example tetra(2-hydroxysthyliamronium, salt.

A suitable pharmacsutically-acceptabie ester of a quinazoline of the invention is, for example, an ester
with an aliphatic alcohof of up to 6 carbon atoms, for example a methyl, ethy! or tert-butyl ester.

It is to be understood that when A2 contains two carboxylic acid residues, that is, when it is derived



EP 0 239 362 B1

from, for example, aspartic or glutamic acid, a salt or ester may be a mono-acid-mono-salt or ester or it _

may be a di-sait or ester. '

A preferred quinazoline of the invention has the formula stated above wherein R' is methyl, ethyl, prop-
2-enyl, prop-2-ynyl, methoxy, methyithio, phenyi, benzyl, flucromethyi, difluoromethyt, trifluoromsthyl,
5 hydroxymethyl, aminomethyl, methoxymethyl, acetoxymethyl, methyithiomethyl, methylaminomethyi,
dimethylaminomethyi or acetamidomethyi; , _ ‘

: whersin R? is hydrogen, methyl, ethyl, propyl, prop-2-enyl, prop-2-ynyl, 2-hydroxyethyl, 2-methoxyethyl, 2-

e - MSrCaptoethyl, 2-methyithioethyl, 2-aminoethyi, 2-methylaminosthyl, 2-dimethylaminoethyi, 2-bromosethyl or . .
acetyl; _

10 wherein Ar is 1,4-phenylene or thien-2,5-diyl which is unsubstituted or which bears one substituent selectad

e from chloro, methyl, methoxy or trifluoromethyl and wherein R? is such that R3-NH; is L-alanine, L-giutamic -

Ran iR acid or L-aspartic acid. o R

A further preferred quinazoline of the invention has the formula stated above wherein R' is methyl,
‘ ethyl, isopropyl, cyclopropyl, cyclohexyl, methoxy, ethoxy, phenoxy, fluoro, chioro, hydroxy, mercapto,
e 16 pyrimidin-2-ylthio, pyrimidin-2-yithiomaethyl, 2-hydroxyethoxy or 2-methoxyethoxy;
wherein R? is hydrogen, methyl, ethyl, prop-2-ynyl, 3-hydroxypropyl, 3-methoxypropyl, 2-fluorosthyl,
cyanomethyl, acetonyl, carboxymethyl or carbamoyimethyi;
wherein Ar is 1,4~phenyiens, thien-2,5-diy!, pyrid-2,5-diyi, pyrimidin-2,5-diyl, thiazol-2,5-diy! or oxazol-2,5-
diyl which is unsubstituted or which bears one substituent selected from fluoro, chioro, cyano, nitro,
20 hydroxy, amino or acetamido and wherein R® is such that R%-NH. is L-glutamic acid, glycine, L-
phenylalanine, L-serine, L-ornithine or L-aspartic acid.
An especially preferred quinazoline of the invention has the formula stated above wherein R! is methyl,
ethyl, methoxy, fluoromethyi or hydroxymethyl;
Wwhersein R? is hydrogen, ethyl, propyl, prop-2-enyl, prop-2-ynyl or 2-hydroxyethyl; e
25 wherein Ar is 1,4-phenylene or thien-2,5-dly| and whersin R?® is such that R3-NH; is L-glutamic acid.
A further especially preferred quinazoline of the invention has the formula stated above whersin R is
methyl, methoxy, fluoromethy! or hydroxymethyt;
wherein R2 is hydrogen, methyl, ethyl, prop-2-ynyl, 3-hydroxypropyl, 2-fluoroethy! or acetonyl; .
wherein Ar is 1,4-phenylens, thien-2,5-diyl, pyrid-2,5-diyl or 2-fluoro-1 »4-phenylene and wherein R? is such
30 that R®-NH; is L-glutamic acid. -
Specific particularly preferred quinazolines of the invention form the group of compounds:-
N—p[N-(3,4-dIhydro-2-methyl-4-oxoquinazoIIn—B-ylmethyl)-N-(prop-2-ynyl)amlno]benzoyl-i.—glutamlc acid,
ﬁ-E-[_N-(3,4—dihydro-2-methyl-4-oxoquinazoIln-G-ylmethyE)T\l-methylamlno]benzoyl~L-qutamlc acid, .
. N'-E-{ﬁ-(z-emyl-3,4—dihydro-4—oxoquinazoIin-G-yImethyI)-N:(prop-z-ynyi)amino]benzoyf—L-g}utamIc acid, e
35 'I\T-E-[_N'-(S.4-dIhydro-z-rnethyI-4~oxoquinazoiIn-6-yImethyI")'-N-methylamino]-o-ﬂuorubenzoyl—L—qutamic acid,
N—E-[ﬁ-(a,4-dihydro-2-methyl-4-oxoquinazolln-6-ylmethyl)-ﬁ-ethylamino]—o-ﬁuorobenzoyl-L-gIutamlc acid,
N'-B—{E—(Sﬂ-dihydro-2~methyr-4-oxoquinazolIn-6-y1rnethyi)-E-(prop-z-ynyI)_amIno]g-ﬂuorobenzoyI-L-glutamic
acid;
N-{S-[N-(a,4—dihydro-2-methyl-4—0xoquinazolin-e-ylmethyl)-N-methylamino]-2-thenoyl}-L-glutamic acid,

40 ﬁ-{5—[N'-(3,4—d1hydro-2-methyl-4-oxoquinazolin-ﬁ-ylmethyl)-ﬁ-ethylamino]-2~thenoyl}-L-glutarnIc acid,
—I\T-{S-[_N'-(a.4-dIhydro-z-methyI-4-oxoquInazolin-B-yImethyI)-ﬁ-(prop-2-ynyl)amino]ptcolinoyl}-L—gIutamlc acid,
ﬁ-p-[N7(3.4-dihydro-2-methy|-4—oxoquinazoiin-6-ylmethyl)—NT(2-fIuoroemyi)amino]benzoyi-L-glutamic acid,
ﬁ-;}['ﬁ-(s.4-dihydro-2—methoxy-4-oxoquinazolin-6-ylmathyl)":N-(prop~2-ynyl)amino]benzoyl-L-glutamic acid,
'I\T-Er{ﬁ-(aA-dihydro-2-hydroxyrnethyl-4-oxoquinazo|in-6-yImEihyI)-N-(prop-2-ynyl)amino]benzoyl-L—glutamic

45  acid,

N-p—[N-(3,4-dlhydro-2-hydroxymethyl-4-oxoquinazo!in-e-ylmethyI)-N-ethylamino]benzoyl-l.-glutamic acid,
ﬁ-ﬁ-{'ﬁ-(z-fluoromethyI-3.4-dihydro-4-oxoquinazoIin—6-ylmethyI)-N-Erop—2-ynyl)amino]benzoyl-L-glutamic
acid and
N»p-[N-(z-I‘Iuorornethyf-a,4-dihydro-4-oxoquinazolin-6-ylmethyI)-N-ethylamino]benzoyl-L—glutamlc acid.

50 A quinazoline of the invention may be prepared by any process known to be appiicable to the
preparation of chemically-related compounds.

A preferred process for the manufacture of a quinazoline of the invention comprises the reaction of a
compound of the formula:

55
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wherein R! has the meaning stated above, provided that when R' is hydroxyalkyl, aminoalkyl, alkylaminocal-
kyl or hydroxyalkoxy the hydroxy and amino groups are protected by conventional protecting group, R* Is

hydrogen or a protecting group and Z is a displaceable group, with a compound of the formula:-
HNR2-Ar-CONHR?

wherein R2, Ar and R3 have the meanings stated above, provided that when R2 is hydroxyalkyl, mercaptoal-
kyf, aminoalkyl, alkylaminoalkyi or carboxyalkyl, when there is an amino or hydroxy group in Ar or when
there is an amino, hydroxy or carboxy group in R®, any mercapto, amino and carboxy group Is protected by
a conventional protecting group and any hydroxy group may be protected by a conventional protecting
group or alternatively any hydroxy group need not be protected ;

whereafter any undesired protecting group in R*, R?, R® and Ar is removed.

A suitable protecting group for a hydroxy group is, for example, an esterifying group, for example an
acetyl or benzoyl group, which may be removed by hydrolysis with a base, for example sodium hydroxide,
or provided that R' and R? do not contain an alkenyl or alkynyl group, the protecting group may be, for
example, an a-arylalkyl group, for example a benzyl group, which may be removed by hydrogenation over a

- catalyst, for example paltadium-on-charcoal.

A suitable protecting group for a mercapto group is, for exampie, an esterifying group, for example an
acetyl group, which may be removed by hydrelysis with a base, for example sodium hydroxide.

A suitable protecting group for an amino group may be, for example, an alkoxycarbonyl group, for
example a tert-butyloxycarbonyl group which may be removed by treatment with an organic acid, for
example trifiuoroacetic acid; or it may be, for example, a benzyloxycarbony| group which may be removed
by treatment with a Lewis acid, for example boron fris(irifluoroacetata).

A suitable alternative protecting group for a primary amino group is, for example, a phthaloyl group
which may be removed by treatment with an alkylamine, for example dimethylaminopropylamine or with
hydrazine.

A suitable protecting group for a carboxy group may bs an esterifying group, for example a methyl or
an ethyl group which may be removed by hydrolysis with a base, for example sodium hydroxide; or, for
example a tert-butyl group which may be removed by freatment with an organic acid, for example
triflucroacetic acid.

A suitable value for R* when it is a protecting group is, for example, a pivatoyloxymethyl group which
may be removed by hydrolysis with a base, for example sodium hydroxide

Z may be, for example, a halogeno or sulphonyloxy group, for example a chlore, bromeo, methanesul-
phonyloxy or toluene-p-sulphonyloxy group.

The protecting group for the varlous carboxy groups in R? may be esterifying groups such as permit
the product, after removal of the optional protecting group R* and of any undesired protecting groups in R!,
R2, R? or Ar, to fall within the definition of a quinazoline of the invention. In such instance the carboxy
protecting groups in R® may be removed or they may be retained. Alternatively a different protecting group
may be used which wiil be removed.

A further preferred process for the manufacture of a quinazoline of the invention comprises the reaction
of an acid of the formula:-
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CHy—N=Ar-CO2H

R2

R4
, ™~ N
)%
N

R]‘
or & reactive derivative thereof,
with a compound of the formuia R3-NHz, wherein R', R, R, R* and Ar have the meanings stated above
and any mercapto, amino, atkylamino and carboxy group in R', A2, R? and Ar is protected by a conventional
protecting group, as stated above, and any hydroxy group in R', R?, R?® and Ar may be protected by a
conventional protecting group, as stated above or alternatively any hydroxy group need not be protected;
whereafter the protecting groups are removed by conventional means,

A suitable reactive derivative of an acid of the formula given above may be, for example, an acyl halide,
for exampie an acyl chloride formed by the reaction of the acid and an inorganic acid chioride, for example
thionyl chloride; a mixed anhydride, for example an anhydride formed by the reaction of the acid and a
chloroformate such as isobutyl chioroformate; an acyl azide, for example an azide formed by the reaction of
the acid and an azide such as diphenyiphosphoryl azide; or the product of the reaction of the acid and a
carbodiimide, for example dicyclohexylcarbodiimide.

The carboxylic acid used as starting material may be obtained by the reaction of a compound of the
formula

Q
R"\ ” CHz-Z
N
NN
N
gl

wherein R', R* and Z have the meanings stated above, with a compound of the formula:
HNR2-Ar-CO2 R

wherein R? and Ar have the meanings stated above and RS is a protecting group which can be removed to
provide a carboxylic acid,

R® may be, for exampls, a methyl or an ethyl group which may be removed by hydrolysis with a base,
for example sodium hydroxide or R® may be, for example, a tert-butyl group which may be removed by
cleavage with an organic acid, for exampie trifluoroacetic acid. ~

The protecting group for the carboxy group in R® may be, for example, an esterifying group which can
be removed while the protecting group for any mercapto, amino, carboxy and hydroxy group in R?, A2 and
Ar is retained.

A further preferred process for the manufacture of a quinazoline of the invention, wherein R! is alkoxy,
aryloxy or alkoxy of up to 3 carbon atoms which bears one or more substituents selscted from hydroxy and
alkoxy, comprises the reaction of a compound of the formula:
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CH—Z

10

wherein R! has the last-mentioned meaning stated above, provided that when there Is a hydroxy substituent
‘in R' it is protected by a conventional protecting group, as stated above, and Z is a displaceable group,
with a compound of the formula:

15
HNRZ-Ar-CONHR3

wherein RZ, R® and Ar have the meanings stated above, provided that when R2 is hydroxyalkyl, mercaptoal-
T kyl, aminoalkyl, alkylaminoalkyl or carboxyalkyl, when there Is an amino or hydroxy group in Ar or when
20 there is an amino, hydroxy or carboxy group in R2, any mercapto, amino and carboxy group is protected by
a conventional protecting group, as stated above, and any hydroxy group may be protected by a
conventional protecting group, as stated above or alternatively any hydroxy group nead not be protected;
whereafter the protecting groups are removed by conventional means, as stated above and the R! group -
situated at the 4-position of the quinazoline ring is removed by hydrolysis with a base, for exampie sodium
25 hydroxide, to form a quinazoline of the invention.
A further preferred process for the manufacture of a quinazoline of the Invention, wherein R! Is

mercapto, alkylthio, pyridylthio or pyrimidinyithio, alkylthioalky! pyridylthloalkyl or pyrmidinyithioalkyl com-

‘prises the reaction of a quinazoline of the formula:-

30
. 0
e Ré || CHy~N—Ar—CONHR3
el R2
N
rl
40

wherain R! is halogeno or halogenoalkyl and R?, R, R* and Ar have the meanings stated above, provided
that when R? is mercaptoalkyl, hydroxyalkyl, aminoalkyl, alkylaminoalkyl or carboxyalkyl, when there is an
amino or hydroxy group in Ar or when there is an amino, hydroxy or carboxy group in RS, any mercapto,
amino, carboxy and hydroxy group may be protected by a conventional protecting group, as stated above
46 or alternatively any amino, carboxy and hydroxy group need not be protected;
with thiourea to provide a compound wherein R' is mercapto; or with an aikyl, pyridyl or pyrimidinyi thiol to
provide a compound wherein R' is alkylthio, pyridylithio, pyrimidinylthio, alkylthioalkyl, pyridylthioalkyl or
pyrimidinylthioalkyi; }
whereafter the protecting groups are removed by conventional means, as stated above.
50 A further preferred process for the manufacture of a quinazoline of the invention, wherein R Is alkylthio,
comprises the reaction of a quinazoline of the formula:-

65
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10 R
- . whersin R is mercapto and R?, R3, R* and Ar have the meanings stated above, provided that when R? is

hydroxyalkyl, mercaptoalkyl, aminoaliyl, alkylaminoalkyl or carboxyaiky!, when there is an amino or hydroxy
group in Ar or when there is an amino, hydroxy or carboxy group in R?, any mercapto, amino, carboxy and
15 hydroxy group may be protected by a conveniional protecting group, as stated above or alternatively any
amino, carboxyl and hydroxy group need not be protected;
with a base, for example ammonium hydroxide and the resultant thiclate salt is alkylated with an alkyl
halide, for exampie methyl iodids, to provide a compound wherein R! is alkylthio, for example methyithio;
whereafter the protecting groups, if present, are removed by conventional means, as stated above.
20 As stated above a quinazoline of the invention possesses anti-tumour activity and may itself be active
thus or it may be a pro-drug which Is converted in vivo to an active compound. Preferred quinazoiines of
T the invention are 50 to 500 times more active than CB3717 In Inhibiting the growth of the L1210 celiline.’
e L1210 is a mouse leukaemia cell line which can be grown in tissue culture (UK Patent Specification No:-— - - -
2065653B),
26 The quinazoline of the invention may be administerad to a warm-blooded animal, including a human, In
the form of a pharmaceutical composition which comprises the quinazoline In association with a
pharmaceutically-acceptabie diluent or carrler. ‘ -
The composition may be in a form suitable for oral administration, as a tablet or capsule, or, especially,
for parenteral infection, as a sterile solution, suspension or emulsion, or for topical administration, as an
‘ 30 ointment or cream, or for rectal administration as a suppository. .
[, The composition may contain, in addition to the quinazoline of the invention, one or more other ..... .. -
. antitumour substances selected from, for example, mitotic inhibitors, for exampie vinblastine; alkylating
e e agents, for example cis-platin, carbopiatin and cyciophosphamide; other antimetabolites, for example 5-
fluorouracil, cytosine arabinoside and hydroxyurea; intercalating antibiotics, for example adriamycin and
36 bleomycin; enzymes, for example asparaginase; topoisomerase inhibitors, for example etoposide and
biological response modifiers, for example interferon.
The quinazoline will normally be administered to a warm-blooded animal at a doss within the range 50-
5000 mg per square mstre bady area of the animat. ; -
The invention is illustrated but not limited by the following Examples:-
40 The structures of all compounds of the invention were confirmed by proton magnetic resonance and
mass spectroscopy and by elemental analysis. Proton magnetic resonance specira were dstermined using
a Jeol FX 90Q or a Bruker AM200 specirometer operating at a field strangth of 200 MHz. Chemical shifts
are reported in parts per million downfield from tetramethylsilane as an internal standard (6 scale) and peak
multiplicities are shown thus: s, singlet; d, doublet; d of d's, doublet of doublets; t, triplet; m, multiplet. Fast-
45 atom bombardment (FAB) mass spectral data were obtained using a VG Analytical MS9 spectrometer and
xenon gas and, where appropriate, sither positive ion data or negative ion data were collected.
Column chromatography was performed using Merck Art 8385 silica gel.

Exampie 1
50 -

A mixture of 6-bromomethyi-3,4-dihydro-2-methyl-3-pivaloyloxymethylquinazolin-4-one (0.3 g), diethyl
N-(p-prop-2-ynylaminobenzoyi)-L-glutamate (UK Patent Specification No. 20656538; 0.295 g), calcium
carbonate (0.491 g) and dimethyiformamide (10 mi) was stirred at 50° C for 18 hours, cooled and filtered
through a filter-aid. The filtrate was evaporated to dryness and tha residual oil was purified by chromatog-

55 raphy on a silica gel (Merck 9385) column using a 3:1 viv mixture of methylene chloride and ethyl acetate
as eluent.

A mixture of the product (0.306 g). ethanol (5 ml) and aqueous N-sodium hydroxide solution (1.42 mi)
was stirred at laboratory temperature for 18 hours, acidified with acetic acid and aqueous 2N-hydrochloric
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acid (0.5 ml) was added. The mixture was centrifuged and the solid residue was washed three times each
with water and diethyl sther (10 ml each time) and dried. There was thus obtained N-p-[N-(a 4-dihydro-2-

methyl-4-oxoqunnazolin-6-ylmethyl) N-(prop-2-ynyl)aminolbenzoyl-L-giutamic acld {70 mg), m p. (powder to

glass) 165" C.

NMR Spectrum: (CDaSOCDg) 2.0 (m, 2H, CHz), 235 (broad t, 2H, CH2GOzH), 235 (5, 3H, CHg), 3.15 ¢,
1H, C=CH, J=2 Hz), 4.3 (m, 3H, NHCH and CH2C=CH), 4.8 (s, 2H, CH2zN), 6.83 (d, 2H, aromatic, J=9 Hz),
7.52 (d, TH, 8-H, J=8 Hz), 7.68 (d of d's, 1H, 7-H, J=2 and 9 Hz), 7.75 (d, 2H, aromatic, J=9 Hz), 7.97 (d,
1H, 5-H, J=2 Hz), 8.18 (d, 1H, NH, J = 8 Hz), 12.15 (broad s, 1H, NH);

Mass Spectrum: (positive ion FAB) m/e 477 (p +1);
Elemental Analysis: Found C, 58.9; H, 5.1; N, 10.9;
CasH24 Ne 05.2H20 requires C, 58.6; H, 5.5; N, 10.9%

The quinazolinons used as starting material was obtained as follows:-

Sodlum hydride (1.08 g) was added 1o a stirred suspension of 3,4-dihydro-2,6-dimethylguinazolin-4-one
{J.Indian Chem.Soc., 1962, 39, 389; 3.0 g} in dimethylformamide (50 ml) and the mixture was stirred at
laboratory temperaturs for 1 hour. A solution of chloromethy! pivalate (3.36 g) in dimethylformamide (10 ml)
was added and the mixture was stirred at laboratory temperature for 18 hours and then poured into

- saturated aqueous sodium chioride solution (200 ml). The mixture was extracted four times with dlethyl

ether (50 mi each time} and the combined exiracts were dried and evaporated to dryness. The residue was
purified by chromatography on a silica gel column using a 9:1 v/v mixture of methyiene chicride and ethyl
acetate as sluent. The product was crystallised from petroleum ether (b.p. 60-80° C) and there was thus
obtained 3,4-dihydro-2,6-dimethyl-3-pivaloyloxymethyl-quinazolin-4-one (0.92 g), m.p. 98-100" C.

A mixture of the above compound (0.92 g), N-bromosuccinimide {0.624 g), benzoyl peroxide (0.025 g)
and carbon tetrachloride (50 mi) was heated under reflux for 2 hours, cooled and poured through a column
of florisil (25 g). The column was eluted with carbon tetrachloride and the eluate was evaporated to dryness.
There was thus  obtained as  solid  residue  6-bromomethyl-3,4-dihydro-2-methyl-3-pi
valoyloxymethylquinazolin-4-one {1.16 g), m.p. 144-145" C.

Example 2

The process describsd In Example 1 was repeated using diethyl N-(p-ethylaminobenzoyl)-L-glutamate
{British Journal of Cancer, 1979, 40, 318) as starting material in place of the prop-2-ynylamino compound.

There was thus obtained N-p-[N-(a 4—d|hydro-2-methyI»4-oxoqu|nazoIin-6-yImethyi)-N«-ethylamlno]benzoyl-L-_

glutamic acid, m.p. 221-225" C.~

~ The process described in Example 1 was also repeated using 8-bromomethyl-3, 4-dihydro-3-r
pivaloyloxymethyl-2-trifluoromethylquinazolin-4-one as starting material in place of the 6-bromomethyi-2-

methylquinazolin-4-one. There was thus obtained N-p-{N-(3,4-dihydro-4-oxo-2-trifluoromethylquinazolin-6-
ylmethy!)-N-(prop-2ynyl)amino]benzoyl-L-glutamic acid, m.p. 110-115° C,

3,4-Dihydro-6-methyl-2-trifluoromethylquinazolin-4-one used as starting material was prepared by reac-
ting triflucroacetamide and 2-amine-5-methylbenzoic acid using ithe method given in 'The Chemistry of
Heterocyclic Compounds', Volume 24, p74.

Example 3

A mixture of 6-bromomethyl-3,4-dihydro-2-methylquinazolin-4-one (5.1 g), diethyl N-(p-methylaminobsn-
zoyl)-L-glutamate (Journal of Heterocylic Chemistry, 1975, 12, 1283; 6.7 g), 2,6-lufidine (7 ml) and dry
dimethylformamide (40 mi) was stirred at 80" C under an atmosphere of argon for 18 hours. The mixture
was cooled, poured into water (300 ml) and extracted with ethyl acetate (4 x 150 mi). The combined
extracts were washed with water (2 x 200 mi), with a saturated aqueous sodium chloride solution (2 x 100
ml), dried over magnesium suiphate, filtered and evaporated. The residue was purified by chromatography
on a shica get column using ethyl acetate as eluent.

A mixture of the product (4.1 g), ethanol (25 mi} and agueous N-sodium hydroxide solution (24.3 ml)
was stirred at laboratory temperature under an atmosphere of argon for 3 hours. The mixture was
evaporated to dryness, the residue was dissolved in de-ionised water and the solution was acidifled to pH 2
by adding 2N-hydrochloric acid solution. The mixiure was centrifuged and the solid residue was washed
thres times with water, diethyl ether and acetone (20 mi each time) and dried. There was thus obtalned N-
p-{N-(3,4-dihydro-2-methyi-4-oxoquinazolin-6-ylmethyl)-N-methylamino]benzoyi-L-giutamic acid (containing
0.75 equivalents of water; 3 g), m.p. 254-257" C (decomposes).

NMR Spectrum: (CD3SOCDs), 2.0 (m, 2H, CHg), 2.35 (broad t, 2H, CH2COzH), 2.35 (s, 3H, CHs), 3.12
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(s, 3H, CHaN), 4.38 (m, 1H, NHCH, 4.78 (s, 2H, CH2N), 6.77 (d, 2H, aromatic, J=9 Hz), 7.53 (d, 1H, 8-H,

J=9 Hz), 7,62 (d of d's, tH, 7-H, J=2 and 8 Hz), 7.73 (d, 2H, aromatic, J=9 Fiz), 7.88 (d, 1H, 5-H, J=2

Hz), 8.15 (d, 1H, NH, J=8 Hz), 12.2 (s, 1H, NH);

Mass Spectrum: (positive ion FAB) m/e 453 (P + 1)
Elemental Analysis: Found C, 59.1; H,5.2; N, 11.9;
CasHa4He Og. 0.75 H20 requires €, 59.3; H,5.5; N, 12.0%.

The quinazolinone used as starting material was obtained as follows:-

A mixture of 3,4-dihydro-2,6-dimethylquinazolin-4-one (20 @). N-bromosuccinimide (21.3 g), benzoyl
peroxide (100 mg) and chloroform (800 ml) was heated to 50° G for 6 hours during which time the mibxture
was illuminated by the light from a 250 Watt light bulb. The mixture was cooled. The precipitated product
was separated by filiration of the mixture, washed with chloroform (2 x 50 ml) and dried. There was thus
obtained 6-bromomethyl-3,4-dihydro-2-methyiquinazolin-4-one, m.p.> 330" C.

Exampie 4

The process described in Example 3 was repeated using the appropriate 6-bromomethyl-3,4-

_dihydroguinazolin-4-one and the appropriate diethyi p-aminobenzoyl-L-glutamate as starting materials.. .

There were thus obtained the compounds described in the foliowing table, the structures of which were
confirmed by proton magnetic resonance and mass spectroscopy and by elemental analysis.

TABLE I
CHo—N CONH COzH
HgCHzCOzH xH20
Rl

| EXAMPLE 41 Rl 1 (Note)}! R2 I m.p. I x1
| Compound | | | 1 i 1
Ro 1
| N | | | i | 1
1 1 | methyl r (1) H y 197-201°Cc I1 |
| 2 1 methyl I {1) Iprop~2—enyl I 1889C (dec.)!1.51
1 3 | methyl 1 (1) t3-hydroxypropyli>3009C (dec,)11,21
I 4 | methyl 1 (1) i12=-flyorcethyl 1 207-210°C 11,21
I 5 | methyl I (2) 12—-hydroxyethyl 1>300°C (dec.)!1.5I
| 6 | methyl I (2) 12-methoxyethyl | 248°C (dec.)!1.0l
| 7 )| methyl I (2) 13-methoxypropylt 260°C (dec.)!1.0!
| 8 | methyl I {2) lacetonyl I 15%5-157°C 11.01

| { | { 1 ! i
.. .Continued
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| EXAMPLE 4! rl 1 (Hote) | 82 i m.p. I xt
| Compound ! | | [ | i
Ro l

1 l 1 | | | |
! 9 | ethyl I (3) iprop-—2-ynyl | 150-157°C 10.5!
i 10 | ethyl 1 (3) 1 H I 156~1669C 12 |
t 11 t isopropyl I (3) Iprop—2-ynyl 1 148-150°C 12 |
P12 | phenyl | (4) Iprop—2~ynyl | 1700°C 10.51
P13 [ difluoromethyl t (4) Iprop-2—ymyl 1 135-140°C 11 |
i 14 | hydroxymethyl 1 (5) Iprop=2-ynyl 1 137-=1439%C 12 |
! 15 | hydroxymethyl 1 (5) Iprop—2—enyl 1 150-160°C 11 !
|16 I hydroxymethyl 1 (5) lethyl | 140-150°C 11 |
17 [ hydroxymethyl | (5) Imethyl I 194=197°C 11 1

' 18 ! hydroxymethyl 1 (5) I12-hydroxyethyll 150-155°C I1 |
119 i hydroxymethyl 1 (5) 12-fluoroethyl | 215-222°9C  10.5l
I 20 | acetamidomethyli (6) Iprop=2-ynyl | 229=240°C 11,51
121 | chloro ! (7) Iprop=2-ynyl 1 156-160°C I3 !}
i | | i I ' I |

Note (1) : The appropriate diethyl p-aminobenzoyl-L-glutamate was obtained as described in the
literature (Journal of Medicinal Chemistry, 1985, 28, 1468 or the European Journal of Cancer, 1981, 17, 11).

Note (2) : The required diethyl glutamate was prepared by reaction of diethyt p-aminobenzoyl-L—
glutamate with the alkylating agents 2-acetoxysthyl bromide, 2-methoxysthyl bromide, 3-methoxypropyi
bromide and 1-bromoacetone in an analogous process fo that described In the literature (Journal of
Medicinal Chemistry 1985, 28, 1468).

Note (3) : The requirsd quinazolinones were obtained using the method described in 'The Chemistry of
Heterocyciic Compounds’ Volume 24, page 74 with propionamide and Isobutyramide respectively instead of
acetarnide as the starting material.

Note (4) : The required quinazolinones were prepared by the method described in the literature
(J.Amer.Chem.Soc. 1948, 68, 1299 and UK Patent Specification No. 1410178),

Note (8) : 2-Acetoxymethyl- -3,4-dihydro-6-methylquinazolin-4-one {Dissertationes Pharmaceuticae et
Pharmacolgicae 1968, 20, 29) and the appropriate disthyl p-arninobenzoyl-L-glutamate were taken through
the process described in Example 3. Basic hydrolysis cieaved the glutamate esters and the acetoxy group.

Note (6) : 2-Chloromethyl-3,4-dihydro-6-methylquinazolin-4-one (Dissertationes Pharmaceuticae et
Pharmacologicae 1968, 20, 29) was treated with a saturated agueous solution of ammonia at laboratory
temperature for 20 hours. The solvent was removed and the product was acetylated to give 2-
acetamidomethyi-3,4-dihydro-6-methylquinazolin-4-one which was used as the starting material in the
sequence described in Example 3.

Note (7): 2-Chloro-3,4-dihydro-6-methyiquinazolin-4-one was obtained as described in US Patent No.

" 4,085,213,

56

Example 5
A mixture of 8-bromomethyl-2-fluoromethyl-3,4-dihydroquinazolin-4-one (0.62 a) di-tert-butyl N-(p-prop-

2-ynylaminobenzoyl)-L-glutamate (1.2 g, prepared by reaction of di- ~tert-butyl N-p-ammobenzoyi -L-glu-
tamate, known from the Journal of Medicinal Chemistry, 1985, 28, 1468, with prop-3-ynyl bromide using the
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method described in the European Journal of Cancer 1981, 17, 11), 2,6-lutidine (1.5 g) and dry dimethytfor-
mamide (20 ml) was stirred at 60" C for 18 hours under an “atmosphere of argon. The mixture was cooled,
the solvent was evaporated and the residual oil was purified by chromatography on a florisil column using a
2:1 viv mixture of methylense chloride and ethyl acetate as eluent.

A mixture of the product (0.6 g), trifluorcacetic acid (2 ml) and chloroform (8 mi) was stirred at
laboratory temperature for 4 hours. The mixture was poured into disthyl ether (40 ml} and stirred for 10
minutes. The precipitated solid was separated by filiration of the mixture and the solid was washed with
ether (3 x 10 mi) and dried. There was thus obtained N-p-[N-(E-ﬂuoromethy[-3 4-dihydro-4-oxoquinazolin-6-
ylmethyl)-N-(prop-z-ynyl)amino]benzoyl-L-glutamic acid as a dihydrate, trifluoroacstic acid sait, (0 3g), m. p
126-131°C.

NMR Spectrum: (CD3SOCD3) 2.0 (m, 2H, CHa), 2.3 (t, 2H, CHzCO:H, J=86.5 Hz), 3.18 {t, 1H, C=CH,
J=2 Hz), 415 (m, 3H, NHCH and CH2C=CH), 4.8 (s, 2H, CHaN}, 5.27 (d, 2H"FCH2, J=47 Hz), 8.84 (d, 2H,
aromatic, J=9 Hz), 7.66 (d, 1H, 8-H, . J=9 Hz), 7.75 (m, 3H, aromatic and 7-H), , 8.04 (d, 1H, 5-H, J=2 Hz),
8.21 {d, 1H, NH, J=8 Hz).

Mass Spectrum: (negative ion FAB) m/e 483 (P-1)
Elemental Analysis: Found G, 50.5; H, 4.1; N, 9.2;
CasHz2aFN: Qs .CF3 CO2H.2H2 O requires C, 50.3; H, 4.3; N, 8.7%.

The quinazolinonse used as starting material was obtained as follows:~

A mixture of 2-ammo-5-rnethylbenzo:c acid (20 g) and fluoroacstamide (40 g) was heated to 120" C for
1 hour, to 140°C for 90 minutes and to 180 C for 80 minutes. The mixture was cooled to room
temperature and the residue was purified by chromatography on & silica gel column using a 1:1 v/v mixture
of methylene chloride and ethy! acetate as eluent.

A mixture of the 2-uoromethyl-3,4-dihydre-6-methylquinazolin-4-one {2 g) so obtained, N-bromosuc-
cinimide (1.8 g), benzoy! peroxide (10 mg) and chloroform (50 mi) was heated to reflux for 4 hours, cooled
and evaporated. The product, 6-bromomethyl-2-flucromethyl-3,4-dthydroquinazolin-4-one was used without
further purification.

The process described above was repeated using di-tert-butyl N—(p—eﬂ’tylaminobenzoyi)—L-glutamate
{prepared by reaction of di-tert-butyl N-p-aminobenzoyl-L-giutamate with ethyl lodide using the method
described above in the first paragraph of this Example) in place of the prop-2-ynylamino compound. There
was thus obtained N-p-{N-(2-fluoromethyl-3, 4-dihydro-+oxoqumazoI|n-6-y!methyl)-N-ethyIamino]benzoyl—L—
glutamic acid as a hem-trifluoroacetic acid sait, m.p. 162-167° C.

Example 6

A mixturs of 8-bromomethyl-3,4-dihydro-2-methylquinazolin-4-one (prepared as described in Example 3
above, 0.38 g), diethyl N-(2-fluoro-4-methylaminobenzoyl)-L-glutamate (prepared by the reaction of diethyl
N-(4-am|no-2-ﬂuorobenzoyl)-L—glutamate known from UK Patent Specification No. 2175903, with methyl
iodide using the method described in the European Journal of Cancer, 1081, 17, 11 0.7 g), powdered
calcium carbonate (0.3 g) and dry dimethylformamide (2.7 mi) was stired at 100 C for 7 hours. The
mixture was evaporated and the residue was purified by chromatography on a sllica gel column using a
20:1 viv mixture of methylene chloride and sthanol as eluent.

A mixture of the product (0.54 g}, sthanol (10 mi), water (10 ml) and aqueous N-sodium hydroxide
solution (6.2 ml) was stirred at laboratory temperature for 7 hours. The mixture was concentrated to a
volume of approximately 5 mi, filtered and acidified to pH 3 by adding 2N-hydrochloric acid solution. The
precipitated solid was isolated by centrifugation, washed with water (4 x 30 ml) and dried. There was thus
obtained N-p—[N-(3 4-dihydro-2-methyl- 4-oxoquinazoI|n-6-ylmethyi)-N methylamino]—o-fluorobenzoyl L-glu-
tamic acid monohydrate (0.41 g), m.p. 224-226 " C.

Example 7
The process described in Example 6 was repeated using the appropriate diethyl L-glutamate as starting

material. There were thus obtained the compounds described in the following tabie, the structures of which
were confirmed by proton magnetic resonance and mass spectroscopy and by elemental analysis.

12




10

et o mm s+ e 4 e

20

a6

a0

.35

45

50

55

EP 0 239 362 B1

CHy—N-Ar— CONH

TABLE II

P

COz2H

R2 i “cn CHpCO2H.xH20
/Ku 2 2
‘Me

|EXAMPLE 7 | rZ | {Hote) | Ar I x | m.p.
| Compound No. | | 1 t {
1 ! | I ' 1
! t ) ' ' i
11 tOH b () _C; 11§ 190-194°C
| 1 ! | | ¥
! 2 lethyl » (2) ! —6 i 0.75 | 214-217°C |
I ( l t H |
\ 3 Iprop—2~ynyl 1 (2) | _C; 11 | 228-230°C |
I I | ! I I

13
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IEXANPLE 7 ! RS 1(Hote)! AT I ox ) omp. L
iCompound No.! 1 t [ - 1
i l { l t | 1
! I { I I ] t

SN

I 4 IHOCH3 CHy 1 €2) 190-196°C |

| I I | P | | !

Ps 1FCHyCHy 1(2) 1 _@ 1 0.7 1 220~2259C |

| l l i F I ! !

I 6 I HzNCOCHy 1 (3) _@ i1 ) 170-1859C |

I t , [ ' I ' eh

V-7 iprop—2—-ynyl | (4) Ithien-2,5—diyl! 0.5 | 21_.5—225°c’ !

I t ' ) l i g

| 8 lmethyl 1 (5) ithiem-2,5—diyl) 1 i 180=-184°C |

| H | | I i _ -

| 9 lethyl 1 {5) ithien=2,5-diyll 0.75 | 162—-167°C |

I I I ] 1 l L

t 1o in~propyl 1 {5) I1thien—2,5-diylt 2 | 184-1859C |

111 Imethyl i (6) 1 _@_ 1 0.75 1 203-205°C 1|
R ! I I N t ! SR
b12 Iprop-2-ynyl i (7) | _@_ ) 0.5 1 240-2489C 1 T
o 1 ' i N t 1 PR

113 Imethyl 1 {8) 1 _«?_ 1 2,5 1 200-204°C |

' . t 1 ; N | I t

Note (1): The preparation of diethyl N-(4-amino-2-fluorobenzoyl)-L-glutamate is described in UK Patent
Specification No. 2175903.

Note (2): The appropriate diethyi glutamate was prepared by the reaction of diethyl N-{4-armino-2-
fluorobenzoyl)-L-glutamate (UK Patent Specification No. 2175903) with ethyl iodide, propargyl bromide, 2-
acetoxyethyl bromide or 2-fluoroethyl bromide respectively, using the method described in the Journal of
Medicinal Chemistry, 1985, 28, 1468,

Note (3): Diethyl N-p(N-cyanomethyIammo)-o-fluorobenzyl -L-glutamate was prepared by ths method
given in Note (2) above using chloroacetonitrile as the alkylating agent. During the final step of the process
described in Example 6 the E«cyanomethylammo group was hydrolysed fo an N-carbamoylmethylamino
group.

Note (4): 2.6-Lutidine was used in piace of calcium carbonate. Diethyl N-[5-(prop-2-ynylammo)-2—
thenoyl]-L-glutamate used as starting material was obtained as follows:-

Pyridine (1.5 g) was added to a mixture of 5-nitro-2-thenoyt chioride (3 g) and diethyl L-glutamate
hydrochloride (4.2 g) in toluene (50 ml). The mixture was stirred at laboratory temperature for 72 hours,
poured into water (200 ml) and extracted with ethyl acetate (3 x 100 ml). The combined extracts were
washed with water (2 x 500 ml) and with a saturated aqueous sodium chloride solutlon (1 x 0 ml), dried
over magnesium suiphate, filtered and evaporated to dryness. The residue was purified by chromatography

14
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on a silica gel column using a 9:1 v/v mixture of methylene chloride and ethyl acetate as sluent.

_ A mixture of the product (3.4 g), ethanol (15 mi) and an aqueous solution of sodium dithionite {6.2 g ,o_f_,:‘
- the dihydrate salt in 30 mi of water) was stimed at 50" C for 1 hour, poured into water (100 ml) and

extracted with ethyl acetate (3 x 50 ml). The combined exiracts were washed with a saturated aqueous
sodium chloride solution (1 x 50 ml), dried over magnesium sulphate, filtered and evaporated to dryness.

The residue was purified by chromatography on a silica gel column using a 7:3 viv mixture of methylene =

chloride and ethyi acetate as eluent. These was thus obtained diethyl S-amino-2-thenoyl-L-glutamate (1 g).
A mixture of the product (1 g), propargyl bromide (0 66 g of an 80% soiution in toluens), 2,8-lutidine
(0.5 g) and dimethylformamide {25 mi) was stirred at 50" C for 24 hours, cooled, poured into water (25 mi)

and extracted with ethyl acetate (3 x 50 mi). The combined extracts were washed with water {2 x 25 ml) and -~ -~

with a saturated aqueous sodium chloride solution (25 ml), dried over magnesium sulphats, filtered and
evaporated to dryness. The residue was purified by chromatography on a silica gel column using a 7:3 viv

~ mixture of methylens chioride and ethyl acetats as eluent. There was thus obtained disthyl N-{5-(prop-2- -

ynylamino)-2-thenoyi]-L-glutamate (0.6 g).

Note (8): 2,6-Lutidine was used in place of calcium carbonate. The appropriate disthy! L-glutamate was
obtained using diethyl §-amino-2-thenoyl-L-giutamate as starting material in the process described In the
last paragraph of note (4} above except that methyl iodide, ethyl iodide and n-propyl iodide respectively
were used in place of propargyl bromide.

Note (6): Diethyl N-{S-(methylamino)picolinoyl]-L-glutamate used as starting material was prepared as

follows:- A mixturs of methyl 5-(N-tert-butoxycarbonyl—N-methylammo)picollnate {prepared using the method
described in the Journal of Medicinal Chemistry, 1980, 23, 1405 except that methyl iodide was used in
place of 3-frifluoromethyibenzyl chloride; 1.13 g), aqueous N-sodiumn hydroxide solution (8.5 ml), water (21
ml} and ethanol (15 ml} was stirred at iaboratory temperature for 16 hours. The mixture was concentrated to
a volume of 5 ml, acidified to pH 4 with 2N-hydrochloric acld soiution and extracted with ethyl acetate (2 x
40 mi). The combined extracts were dried over magnesium sulphate, filtered and evaporated to give 5~(N-
tert-butoxycarbonyl-N-methylamino)picolinic acid (0.8 g).

A mixture of the acid (0.74 g), oxalyl chioride (0.38 ml), methylene chloride (8 mi) and dfmethylfor—
mamide was stirred at laboratory temperature for 45 minutes and evaporated to dryness. A soiution of the

residue in methylens chloride (10 ml) was added to a mixture of diethy! L-glutamate hydrochloride (0.77 g),
2,6-lutidine (0.65 ml) and methylene chioride (10 ml). The mixture was stirred at laboratory temperature for
16 hours, washed with N-hydrochioric acid solution, a saturated agqueous sodium bicarbonate solution and a
saturated aqueous sodium chioride solution, dried over magnesium sulphate, filtered and evaporated to

dryness. The residue was purified by chromatography on a silica gel column using a 10:1 viv mixture of ‘
methylone chloride and ethyl acetate as eluent. There was thus obtained diethyl . N-[5-(N-tert- PR

butoxycarbonyl-N—mathyiamino)picolinoyl]-L-glutamate (0.48 g).

A mixture of this ester and trifluoroacetic acid (10 mi) was stirred at 0" C for 1 hour and oevaporated fo
dryness. The residue was washed with diethyl ether and dried. There was thus obtained as a gum diethyl
N-[S-(methylamino)picolinoyl]-L-glutamate (0.4 g) which was used without further purification.
~  Note (7): The process described in Note (6) was repeated except that methy! 5-[N-tert-butoxycarbonyl|-
N-(prop-2-ynyi)amino]picolinate (prepared using the method described In the Journal of Medicinal Chem-
istry 1980, 23, 1405, except that propargy! bromide was used in place of 3-triffuoromethyibenzyl chloride)
was used in place of the corresponding methylaminopicoiinate. There was thus obtained as a gum disthyl
N-{5-[N-(prop-2-ynyl)amino]picolinoyi}-L-glutamate.

Note (8): The mono-sodium salt of the glutamic acld was obtained, Disthyl N-[6-(methylamino)-
nicotinoyl}-L-glutamate used as starting material was prepared as follows:-

A mixture of 6-chioronicotinic acid (8.27 g) oxalyl chioride (5.63 ml), methylene chioride (70 ml) and
dimethylformamide (0.25 ml) was stirred at laboratory temperature for 16 hours and evaporated to dryness.
A solution of the residue in methylene chloride (100 ml) was added to a mixture of diethyl L-glutamate
hydrochloride (13.8 g), tristhylamine (22 ml) and methylene chloride (100 mi). The mixture was stirred at
laboratory temperature for 16 hours, washed with water (100 ml), dried over sodium sulphats, fitered and
evaporated. The residue was purified by chromatography on a silica gel column using a 4:1 viv mixture of
methylene chloride and ethyl acetate as eluent. There was thus obtained diethyl N—(B-chloromcotmoyl) -L-
glutamate (17 g}, as an ofl.

A mixture of this product (0.53 g), N-benzyl- N—methylamme {0.48 mi) and N-methyipyrrolidln—Z-one (2
ml) was stirred and heated to 100" C for 16 hours under an atmosphere of argon. The mixture was
evaporated and the residue was partiioned between sethyl acefate and a saturated aqueous sodium
bicarbonate solution. The organic layer was drled over sodium sulphate, filtered and evaporated. The
residue was purified by chromatography on a silica gel column using a 4:1 viv mixture of methylene
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chioride and sthyl acetate as eluent. There was thus obtained diethyl N-[G-(N benzyl-N-mathylamino)—
nicotinoyl}-L-giutamate (0.57 g) as an oll.

A mixture of this product (0.3 g), triflucroacetic acid (1 ml), palladium-on-charcoal catalyst (10%, 0.05 g)

and ethanol (2 mi) was stirred at 60" C for 2 hours. The mixture was filtered and the filtrate was evaporated.

The residue was partitioned bstween ethyl acetate and a saturated agueous sodium bicerbongte solution.
The organic layer was dried over sodium sulphate, filtered and evaporated. There was thus obtained diethyi
N-[8~(methylamino)nicotinoyil-L-glutamate (0.22 g) which was used without further purification. ' '

Example 8

The process described In the first paragraph of Exampie 3 was repeated except that 8-bromomethyl-
2,4-dimethoxyquinazoiine was used in place of 6-bromomethyi-3,4-dihydro-2-methylquinazolin-4-one. o
A mixture of the product (1.8 g), sthanol (20 ml}, aqueous N-sodium hydroxide solution {26.8 ml} and

water (20 ml) was stirred at 80" C for 16 hours. The mixture was evaporated on a rotary evaporator 10 a
volume of approximately 10 ml, filtered and acidified to pH 3 by adding 2N-hydrochloric acid solution. The
mixture was centrifuged and the solid residue was washed with water (4 x 30 ml) and dried. There was thus
obtained -p-[N-(3 4-d:hydro-2-methoxy-4woxoquunazolln-s-ylmethyI) N-memylamino]benzoyl-!.-glutamlc
acid (containing 2.5 equivalents of water; 0.55 g), m.p. 240-245" C..

NMR Spectrum: (CDsS0CDs) 2.0 (m, 2H, CHz}, 2.32 {t, 2H, CH2COzH), 3.09 (s, 3H, CHaN}, 3.93 (s, 3H,
CHa0), 4.45 (m, 1H, NHCH), 4.75 (s, 2H, CHzN), 6.77 (d, 2H, aromatic, J=9 Hz), 7.44 (d, 1H, 8-H, J=9 Hz),
7.55 (d of d's, 1H, 7-H, J=2 and 9 Hz), 7.74 (d, 2H, aromatic, J =9 Hz}, 7.84 (d, 1H, 5-H J=2 Hz), 8.17 (d,
1H, NH, J=8 Hz); - - B
Mass Spectrum: (negative ion FAB) m/e 487 (P-1)

Elemantal Analysis: Found C, 53.8; H.4.8: N, 10.7;
CaaHz24Ne 07.2.5 Hz0 requires C, 53.8; H, 5.65; N, 10.9%.

The bromomethylquinazoline used as starting material was obtained as follows:-

A mixture of 2,4-dimethoxy-8-methylquinazoline (8.2 g), N-bromosuccinimide (7.9 g), benzoyl peroxide
{0.19 g) and carbon tefrachioride (200 mi) was heated to refiux for 2 hours. The warm solution was filtered
and the filtrate was evaporated to give 6-bromomethyl-2,4-dimethoxyquinazoline (11.7 g), m.p. 138-143°C.

Example g

The process described in Exampie 8 was repeated except that the appropriate diethyl or di-tert-butyi L-

glutamate was used in place of diethyl ﬂ-(g-methyIaminobenzoyl)—i.-glutamate. There were thus obtained
the compounds described in the following table, the structures of which were confirmed by proton magnetic ..
resonance and mass spectroscopy and by elemental analysis. . -
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TABLE III
0
B ” CHp—N-AT—CONR  COzH
N\ .
N /)
R2 B 'CHyCHpCO,H .xH30
\N _
MeO

_IEXAMPLE 9 | R2 (Note)! Ar I x | m.p. L
| Compound No | i I I I

I | i ! 1 |

I | I l | |

| 1 I H ! 1,4—phenylene ! 1 t 150—-160°C !

I 2 | ethyl | 1,4—phenylene | 1 1 140-1469C
I 3 | prop—2—ynyl | 1,4-phenylene | 1 ! 155-1659C |

| A | prop—2—enyl | 1,4~phenylene ! 1 | 130-134°C 1

I 5 | 2~hydroxyethyl | 1,4=phenylene | 1,25 1 150-175°C 1
1 6 | 3-hydroxypropyl | 1,4—phenylene | 1.5 1 145~153°C 1
| 7 | 2—fluoroethyl I 1,4—phenylene | 1,25 | 141-145°¢C }
1 8 | carboxymsethyl (1) { 1,4—phenylene | 2 1 1635-185°C..I

9

[ | l | | B
t | ‘ ! F ! ' . i
; 10 | ethyl } -(@/- 105 1 140-145°C |
| ! ! N 1 |
! 11 I ethyl b thien~2,5-diyll 1.25 | 132-1359C |
' i 1 I I -

Note (1): Disthyl p-{carboethoxymethylamino)benzoyi-L-glutamate used in the preparation of this
compound has besn described (Journal of Medicinal Chemistry, 1985, 28, 1468),

Note (2): Ditert-butyl N-[p-(2-phthalimidosthyl)aminobenzoyl]-L-giutamate was reacted with 6-
bromomethyl-2,4-dimethoxyquinazoline using the process described in the first paragraph of Example 3. A
mixture of the product (2.1 g), 3-dimethylaminopropylamine (2.12 ml), di-isopropylethylamine {0.98 ml) and
methanol (18 ml} was heated to reflux for 11 hours and evaporated to dryness. The residue was purified by
chromatography on a silica gel column using a 20:1 v/v mixture of methylene chloride and methanol as
sluent. There was thus obtained di-tert-butyl N-p-[N-(2-aminoethyi)-N-(2,4-dimethoxyquinazolin-6-ylmethyl)-
aminojbenzoyt-L-glutamate (0.7 g). This di-ester was hydrolysed using the conditions describsd in the
second paragraph of Example 8 to provide N-p-[N-(2-aminoethyl)-N-(3,4-dihydro-2-methoxy-4-
oxoquinazolin-6-ylmethyl)amino{benzoyk-L-glutamic acid. ~— -

The di-tert-butyl ester used as starting material was obtained as follows:-

A mixture of di-tert-butyi N-(p-aminobenzoyl-L-glutamate (Journal of Medicinal Chemistry 1985, 28,
1468; 5.1 g), N-(2-bromoethyl)phthaiimide (20.4 g), 2,6-lutidine (9.4 m!) and N,N-dimethylacetamide (20 mi)

17
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was heated to 100" G for 18 hours under and atmosphere of argon. The mixture was cooled, poured into

- aqueous N-sulphuric acid solution (110 ml) and extracted with ethyl acetate ( 3 x 70 mi). The combinsed

extracts were washed with a saturated aqueous sodium chioride solution (3 x 50 ml), dried over magnesium
sulphate, filtered and evaporated. The residue was purified by chromatography on a silica gel column using
a 10:1 viv mixture of methylene chloride and ethyl acetate as eluent. Thena was thus obtained di-tert-butyl
N-{p-(2-phthalimdioethyl}aminobenzoyi}-L-glutamate (5.3 g), m.p. 157-1 58 C.

P EX&ITIP'G 10 . . . B L

The process described in Example B8 was repeated using diethyl N-[p-(prop-z-ynyl)amlnobenzoyl) -L-
glutamate and the appropriate 24-dialkoxy- or 24-diaryioxy-6-bromomethylquinazoline. There was thus

__obtained the compounds described in the following table, the structures of which were conﬂrmed by proton _.

magentic resonance and mass spectroscopy and by elemental analysis.

~ TABLE IV

H CONH, COpH
\N ',,.
/I% CH,C=CH B /CHyCHyCO2H

| EXAMPLE 10 | Rl i (Note) | x 1 m.p. |
| Compound No | I t !
| | ! 11 Vo
I 1 | ethoxy it (1) 121 134=136°C 1
i 2 | 2-methoxyethoxy | (2) I 1 1 134~140°C |
i 3 | 2-hydroxyethoxy ! (3) 1 2 1 145~149°C |
i 4 | phenoxy { (4} 1 31 159-1649C |

Note (1): The bromomethy! compound used as starting material was obtained as follows:-

A mixture of 2,4-dichloro-6-methylquinazoline (3 g} and a solution of sodium ethoxide [made by adding
sodium metal (1.07 g) to ethanol (100 ml)] was heated to reflux for 4 hours, cooled, poured into a saturated
aqueous sodium chloride solution (100 ml) and extracted with ethyl acetate (3 x 90 mil). The combined
extracts were washed with water, dried over magnesium sulphate, filtered and evaporated to dryness. The
residue was purified by chromatography on a silica gel column using a 10:1 viv mixture of methylene
chioride and ethyl acetate as sluent. There was thus obtained 2,4-disthoxy-68-methylquinazoline (1.9 g),
m.p.680-62° C, which was converted to the 6-bromomethy! derivative using the process described in the last
paragraph of Example 8.

Note (2): The bromomethyl compound used as starting material was obtained using the process
described above, starting from 2,4-dichloro-6-methylquinazoline but using the sodium salt of 2-methox-
yothanol instead of sodium sthoxide.

Note (3): The bromomsthyl compound used as starting material was obtalned as follows:-

Ethylene glycol (30 mi) was added to sodium hydride (2.4 g of a 50% dispersion in oll which was
washed with hexane under an atmosphere of argon). A solution of 2,4-dichloro-6-methylquinazoline(2.06 g)

18
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" trifluoroacetic acid salt; 0.5 g), L-alanine ethyl ester {as its hydrochloride salt; 027 g) and dimethylfor-
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in dimethylformarnide (5 mil) was added and the mixture was stirred at 100" C for 16 hours, cooled, pourad
onto water (100 ml) and extracted with ethyl acetate (3 x 200 mf). The combined extracts were washed wiih

{aboratory temperature for 16 hours, poured into water (100 ml) and extracted with methylene chloride (3 x

70 ml). The combined exiracts were washed with a saturated aqueous sodium bicarbonate solution (100 ml)

and with water (60 ml), dried over magnesium sulphate, filtered and evaporated. The residue wes purified
by chromatography on a silica gel column using a 20:1 viv mixture of methylene chioride and ethyl acetate

--a saturated aqueous sodium chiloride solufion, dried over magnesium sulphate, filtered and evaporated. A =~ . .
mixture of the product (2 g), anhydrous pyridine (20 mi) and benzoyl chloride (1.9 ml) was stirmed at..... ...

as eluent. There was thus obtained 2.4-di-(2-benzoyloxyethoxy)-6-methylquinazoline (1.3 g) which was

The process described in Example 8 was then repeated and the final aqueous basic hydrolysls was
~ used to removed the benzoyl protecting groups.

Note (4): The bromomethyl compound used as starting material was obtained as follows:-

A mixture of 2 solution of sodium phenoxide in molten phenol (obtained on the addition of sodium metal
(0.8 g) to moiten phenol {30 g) at 80° C) and 2,4-dichloro-6-methylquinazoline (3.2 g) was heated to 180° C
for 1 hour. The warm mixture was poured into water {200 mi), an aqueous 10N-sodium hydroxide solution (5

Lt b A

“converted to the 6-bromomethyl derivative using the process described in the last paragraph of Example 8.

ml) was added followed by glaclal acetic acid to bring the acidity of the mixture to pH 6. The solid was

filtered off, washed with water, dissolved in methylene chloride and dried over magnesium sulphate. The
solution was passed through a silica gel column using more methylene chloride as sluent. There was thus
obtained 2,4-diphenoxy-6-methylquinazoline (4.6 g), m.p. 184-185° C, which was converted to the 6-
bromomethyl derivative using the process described in the last paragraph of Example 8.

- Example 11

Diphenylphosphoryl azide {(0.44 g) and triethylamine {0.67 mi) were added successively to 'a' inlxture of

‘acld " (as  Tits

mamide {20 ml) which was cooled in an ice-bath to 0° C. The mixture was stirred at 0° C for 5 hoursand at ~

laboratory temperature for 48 hours, poured into a mixture of ice and water (100 mi) and centrifuged. The

solid residue was washed with water (3 x 10 ml) and dried. The residus was purified by chromatography on ’

a silica column using a 24:1 v/v mixture of methylene chloride and sthanci as eluent.
A mixture of the product (0.11 g), ethanol (4 ml), water (4 ml) and aqueous N-sodium hydroxide solution

{0.64 mi} was stirred at laboratory temperature for 2 hours, acidified to pH 3 with aqueous 0.2N-hydrochioric

acid solutton and centrifuged. The solid residue was washed with water (5 x 10 ml) and dried. There was

thus obtained N p-{N-(3 4—dihydro-2-methyI-4-oxoqumazoim-6-ylmeﬂ1yl)—N (prop-2-ynyl)amino]benzoy!—L-al- N

“anine (0.08 g), as a monohydrate, m.p 165-170" C.

NMR Spectrum: (CD3SOCDa) 1.32 (d, 3H, CHa; J=7 Hz), 2.31 (s, 3H, CHs), 3.18 {{,1H, CmCH, J=2
Hz), 4.3 (m, 3H, NHCH and CH2C=CH), 4.78 (s, 2H, CHzN), 6.83 (d, 2H, aromatic, J =9 Hz), 7.52 (d, 1H, 8-
H, J=8.5 Hz), 7.68 (d of d's, 1H, 7-H, J=2 and 8.5 Hz), 7.72 (d, 2H, aromatic, J= =0 Hz), 7.96 (d, 1H, 5-H,
J=2Hz) 8.21 (d, 1H, NH, J=8.5 Hz), 12.13 (s, 1H, NH);

Mass Spectrum: {negative ion FAB) m/e 418 (P-1);
Efermental Analysis: Found C, 63.0; H, 5.3; N, 12.3;
Caa szNq.Oq..HzO quUiI'BS C, 63.3; H, 5.5; N, 12.8%.

The process described in Example 11 was repeated using L-phenylalanine ethyl aster, L-serine methy!
gster and L-aspartic acid dimethyl ester respectively in place of alanine ethyl ester. There were thus
chtained N-p-[N-(3, 4-d|hydro-z-methyl-4—oxoquinazolin—6—ylmethyl) N-(prop-2-ynyl)aminoJbenzoy}-L-
phenylalanine as a monohydrate, m.p 152-155° C, the corresponding benzoyl-L-serine,as a hemi-hydrate
m.p. 200-204 " C, and the comesponding benzoyi-L-aspartic acid {containing 1.25 squivalents of water}, m.p.
180-190" C (decomposes).

The process described in the first paragraph of Example 11 was also repeated using N°-
benzyloxycarbonyl-L-orithinetert-butyl ester in place of alanine ethyl ester.

Boron tris(triflucroacetats) (1 ml of a 1 molar solution in trifluoroacstic acid) was added to a solution of
the product (0.1 g) in trifluoroacetic acid (1 mi) which had been cooled to -10” C. The mixture was stirred at
5" G for 3 hours, methanal {2 ml was added and the mixture was evaporated. The residue was purified by
chromatography on 4 preparative thin-layer chromatography plate using a 4:1 viv mixture of ethanol and an
aquecus ammonia solution (concentrated) as solvent. There was thus obtained N-p-[N-(3 4~dihydro-2-
mathyl- 4~oxoqumazolm-6-ylmethyl) N-(prop-2-ynyI)ammo]benzoy!—L—omlthlne. as a monohydrate (15 mg),
m.p. 210-215" G (decomposes).
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p—[N-(S 4-Dihydro-2-methyl-4—oxoqulnazolln-8-y[methyl)-N-(prop-z-ynyl)amlno]benzo!c ac!d used as
-+ starfing material was obtained as follows:- e

A mbdure of teri=butyl p-aminobenzeate (Synth. Commun., 1984, 14, 921; 10.5 g), propargyl broride
(7.3 ml of an 80% salution in toluene), potassium carbonate (7.5 g) and N,N-dimethylacetamide (85 ml) was
heated to 50° C for 24 hours, cooled, filtered and evaporated. The residus was purified by chromatography
on a silica gel column using a 6:1 v/v mixture of hexane and and ethyl acetate as eluent.

A mixture of the product (7.3 g); 6-bromomethyl-3.4-dihydro-2-methyiquinazolin-4-one (prepared as
described in Exampie 3 above; 8 g), calclum carbonate (3.2 g) and dimethylformamide (100 ml) was stirred

~ at laboratory temperature for 85 hours, filtered and evaporated. The residue was purifled by chromatog—

raphy on a silica gel column using ethyl acetate as eluent.
" The mixture of the product (2.5 @) and trifluoroacetic acid (25 ml) was stirred at laboratory temperature
for 10 minutes and evaporated to give the p-aminobenzoic acid as its trifluoroacetic acid salt (2.5 g).

Example 12 -

A mixture of 6-bromomethyl-3,4-dihydro-2-methylquinazolin-4-one (1.24 g), methyl N-[p-{prop-2-ynyf}-
aminobenzoyl]glycine (prepared as described in the Joumnat of Medicinal Chemistry, 1986, 28, 1117; 1.2 g},

caiclum carbonate (0.5 g) and dimethylformamide (12 mi) was stirred at laboratory temperature for 72
hours, filtered and evaporated. The residue was purified by chromatography on a column of silica gel uslng

a 9:1 viv mixture of ethyl acetate and methanol as sluent.
A portion of the product (0.17 @) was hydrolysed under basic conditions using the process described in

- the second paragraph of Example 11. There was thus obtained N-p-[N-(3 4-dihydro-2-methyl-4-

oxoquinazolin-ﬁ-ylmethyl) N-(prop-2-yny|)am|no]benzoylglycine {0.09 g; containing 1.5 equivalents of water)
m.p. 240-250" C (decomposes).

Example 13

The process described in the second paragraph of Example 3 was repeated except that diethyl N-p-[N-

(3,4-dihydro-2-methylthlo-4-oxoquinazolin-6-ylmethyl)-N-(prop-2-ynyl)aminclbenzoyl-L-glutamate was used T

as stariing material. There was thus obtained Nep-[N-(3, 4-dthydro-2-methylthio-4-oxoquinazolin-8-yimethyl)-
N-(prop-2-ynyl)aminc]benzoyl-L-glutamic acid (Containing 0.75 equivalents of water), m.p.157-163" C.
™ The starting matertal was obtained as follows:-

A mixture of diethyl N-p-[N-(2-chioro-34-dihydro-4-oxoquinazolin-6-ylmethy!)-N-(prop-2-ynyl)amino}-

benzoyl-L-glutamate (obtained using the process described in Example 4; 0.75 g), thiourea (0.125 g), formic

acid (0.05 ml) and ethanol (20 mi) was heated to reflux for 15 minutes, cooled and evaporated to dryness.
The residue was purified by chromatography on a silica gel column using a 10:3 v/v mixture of methylene
chloride and ethyl acetate as eluent. There was thus obtained disthyl N-p-[N-(4-ox0-1,2,3,4-tetrahydro-2-
thioxoqulnazolin-6-ylmethyl)-N-(prop-2-ynyi)aminobenzoyl-L-glutamate, m.p. 92-84" C.

A mixture of this product (0.19 g), water (12.8 ml), ethanol (9.5 ml) and an agueous ammonia solution

(3.2 ml of a solution of specific gravity of 0.88 g mi~"} was stirred at laboratory temperature for 10 minutes.
Methy! iodide {0.13 ml) was added and the mixture was stirred for 1 hour. The precipitated solid was filtered
off, washed with a 1:1 v/v mixture of water and ethanol and dried. There was thus obtained diethyl N-p-[N-
(3,4-dihydro-2-methyithio-4-oxoquinazoiin-6-ylmethyl)-N-(prop-2-ynyl)amino]benzoyk-L-glutamate  (0.16 g;
containing 0.75 equivalents of water), m.p. 230-233 o

Alternatively the product described in the first paragraph above concerned with the production of
starting materials may be hydrolysed with base using the process described in the second paragraph of
Example 3. There was thus obtained N-p- [N-(4-0x0-1,2,3 4—tetrahydro-2-thioxoquinazolun-B-yImethyl)—N-
{(prop-2-ynyl)amino]benzoyl-L-glutamic acid as a monohydrate, m.p. 161- 166" C.

Example 14

The process described in the second paragraph of Example 3 was repeated except that disthy! N-p-{N-
[3,4-dihydro-4-0x0-2-(pyrimidin-2-ylthiojquinazolin-6-yimethy!}-N-{prop-2-ynyl)amino }benzoyl-L-glutamate
was used as starting material. There was thus obtained NE{N-[S 4-dihydro-4-oxo-2-{pyrimidin-2-ylthig)-
qumazolin—ﬁ-ylmethyl] N -(prop-2-ynyl)amino}benzoyl-L-glutamic acid (containing 0.5 equivalents of water),
m.p. 143-147° C.

The disthyl p-aminobenzoyl-L-glutamate used as starting material was obtained as follows:-

A mixture of diethyl N-p-[N-(2-chloro-3,4-dihydro-4-oxoquinazolin-6-ylmethyl)-N-(prop-2-ynyljamino}-
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benzoyi-L-glutamate (obtained using the process described in Example 4; 0.35 g), 2-mercaptopytimidine .

{0.21 g) and N-methylpyrrolid-2-one (5 mi) was stirred at laboratory temperature for 18 hours, poured into
water (20 ml) and extracted with ethyl acetate (3 x 20 mi). The combined extracts were washed with water,
dried over magnesium suiphate, filtered and evaporated. The residue was purified by chromatography on a
silica gel column using a 3:2 v/iv mixture of methylene chioride and ethyl acetate as eluent. There was thus

~obtained  diethyl N—p-{N-[3,4-dihydro-4—oxo~2—(pyrfmidln-2-ylthIo)qulnazolin-s-ylmethyl]_-ﬂ-(prop-z-ynyl)-

amino}benzoyl-L-glutamate (0.19 g}, as a monohydrats, m.p.163-185" C.

Example 15

A mixture of disthyl N-p-[N-Z-chIoromethyI-3.4—dihydro~4~oxoquinazoIin-6-yImethyi)-N-(prop-z-ynyI)- ’

eminojbenzoyhL-glutamate (0.56 g), 2-mercaptopyrimidine (0.11 g), sodium hydride (0.047 g of a 50%
dispersion in oii which was washed with hexane) and dimethylformamide (10 ml) was stirred at {aboratory

" temperature for 18 hours, poured into water (50 mi} and extracted with ethyl acetate (4 x 25 mli). The

combined extracts were washed with water {2 x 25 ml), drled over magnesium suiphte, fiitered and
evaporated. The residue was purified by chromatography on a column of silica gel using ethyl acetate as
aluent.

The product was hydrolysed with base using the process described in the second paragraph of
Example 3. There was thus obtained N-p-{N-[3,4~dihydro-4-oxo-2-(pyrimidin-2-ylthiomethyl)quinazolin-6-

yimethyll-N-(prop-2-ynyl)amino}benzoyl-L-glutamic acid (0.32 g; containing 1.5 equivalents of water), m.p.”

151-153° C. ,
The diethyl L-giutamate used as starting material was cbtained as follows:-

The process described in the paragraph in Exampie 3 which is concerned with the preparation of
staring materials was repeated except that 2-chloromethyl-3,4-dihydro-8-methylguinazolin-d-one
(Dissertationes Pharmaceuticae et Pharmacologicae 1968, 20, 29) was used in place of 3,4-dihydro-2,6--

dimethylquinazolin-4-one. There was thus obtained B-bromo—rﬁemyl-z-chloromemyl-a.4-dihydroqulnazolln-4—_
one,

The process described in the first paragraph of Example 3 was repeated except that the 8-
bromomethyl-2-chioromethyi-3,4-dihydroquinazolin-4-one and diethyl _l_\l_-p-(prop-a-ynyl)aminobenzoyl-L-glu- '
tamate were used as starting materials. There was thus obtained diethy! N-p-[N-(2-chloromethyl-3,4-

dlhydro-4-oxoquinazolln-ﬁ-ylmethyl}-_b!-(prop-z-ynyl)amino]benzoyl-L-glutamate.

Example 16

A mixture of 6-bromomethyl-3,4-dihydro-2-methylquinazolin-4-one (5.1 g), diethyl N-p-(prop-2-ynyi)-

amino-o-trifluoromethylbenzoyl-L-glutamate (1.1 g), magnesium oxide (0.12 g) and N,N-dimethylacetamide

(30 ml) was stirred and heated to 80" C for 19 hours. The mixture was cooled, poured onto ice (100 ml) and
exfracted with ethyl acetate (3 x 200 ml). The combined extracts were washed with water {2 x 100 mi), dried
over sodium sulphate, filtered and evaporated. The residue was purified by chromatography on a silica gel
column using a 50:1 v/v mixture of methylene chloride and methanol as sluent. There was thus obtained
diethyl N-p-[N-(3.4-dlhydro—2~methyl-4-oxoquinazolln-6-yImethyl)-N-(prop-z-ynyl)amino]-o-
trifluoromethylbenzoyl-L-giutamate (0.86 g), m.p. 191" C. - -

A mixture of a portion of this product (0.48 g), ethanoi (15 ml), water (15 mb) and aqueous N-sodium
hydroxide solution (2.5 ml) was stirred at laboratory temperature for 17 hours. The mixturs was filtered and
the filtrate was acidified to pH 4 by adding N-hydrochloric acid solution. The mixture was centrifuged and
the solid residue was washed three times with water and dried. There was thus obtained N-p-[N-(3,4-
dihydro-2-methyl-4-oxoquinazolin-6-ylmethyl)-N-(prop-2-ynyl)amino]-o-trifluoromethylbanzoyi-L-gmtEm"iE
acid (0.38 g, as hemihydrate), m.p. 197 G. -

The disthyl glutamate used as starting material was obtained as follows:-

A mixture of 4-nitro-2-trifluoromethylbenzonitrile (J.Amer.Chem.Soc. 1954, 78, 1051; 5.6 g), glacial
acetic acid (20 ml) and sulphuric acid (concentrated, 3G mil) was stirred and heated to 130° C for 45
minutes. The mixture was cooled, poured onto ice (100 mi} and extracted with ethyl acetate (3 x 150 ml).
The combined extracts were washed with aqueous 0.05N-hydrochloric acid solution, dried over sadium
sulphate, filtered and evaporated. The residue was purified by chromatography on a silica gel column using
ethyl acetate as eluent. There was thus obtained 4-nitro-2-triflucromethylbenzamide {5.16 g), m.p. 192" C.

A mixture of this product (1.82 g), water (50 ml), sodium hydroxide (2 g) and hydrogen peroxide (30%,
10 mi) was stirred and heated to 70" C for 4 hours during which time one further portion of sodium

hydroxide (2 g) and two further portions of hydrogen peroxide (30%, 10 ml each time) were added. The
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mixture was heated to 70" C for 3 days, cooled, acidified with aqueous N-hydrochioric acld solution and
extracted with ethyl acetate (3 x 100 mi). The combined extracts were washed with aqueous 0.05N-

hydrochioric acid acid solution, dried over sodium sulphate, fiitered and evaporated to leave, as a light
brown solid, 4-nitro-2-trifluoromethylbenzo:c acid (1.78 g), m.p: 128-120" G (J.Amer. Cham Soc 1954 -

1051; m.p. 137-140" C).

A mixture of this product (0.79 g}, toluene (50 mi) and thiony| chioride {2 mi) was heated to refiux for 5
hours, cooled and evaporated. A solution of the residue In methyiene chioride (50 mi} was added to a
stirred mixture of diethyl L-glutamata hydrochioride (0.68 g), tristhylamine (0.75 g) and methylene chloride
{100 m}) which was cooled to 4° C. The mixture was stirred at laboratory temperature for 2 hours, washed
with water (4 x 100 ml), dried over sodium sulphate, filtered and evaporated. The residue was purified by
chromatography on a silica gel column using a 9:1 viv mixture of methylens chioride and ethyl acetate as
eluent. There was thus obtalned diethy! N-p-nltro-o-trlﬂuoromemylbenzoyI-L-glutamate (1.23 g) m.p. 105°C
{recrystallised from ethanol solution). —

After repetition of the above reactions on a larger scale a mixturs of this product (12.5 g), ethanol (1
litre) and palladium-on-charcoal catalyst (10%, 1 g) was stirred under an atmosphere of hydrogen until the
caiculated volumse of hydrogen had been consumed. The mixture was filtered and evaporated to leave an oil
which crystallised on standing There was thus obtained diethyi N-p-amino-o-triﬂuoromethy[benzoyt—L-
glutamate (11.6 g), m.p. 85° C.

A mixture of this product (10.2 g), propargyl bromide (as an 80% solution in toluene, 8.5 g), potassium
carhonate (7.2 g) and dry dimethylformamide (150 mi) was stirred and heated to 100" C for 100 minutes.
The mixture was cooled, poured onto ice (100 mi) and extracted with ethyl acstaie (3 x 200 mi). The
combined extracts were washed with water { 2 x 200 ml), dried over sodium suiphate, filtered and
evaporated. The residue was purified by chromatography on a silica gel coiumn using a 2:1 viv mixture of
petroleum ether (b.p. 60-80° C) and ethyl acetate as elusnt. There was thus obialned diethyl N-p-(prop-z-
ynylyamino-o-trifiuoromethylbenzoyl-L-glutamate (7.3 g), m.p. 91 "C.

Example E

The process described in Example 3 was repeated using 8-bromomethyl-3,4-dihydro-2-
methyiquinazoiin-4-one (prepared as described In Example 3) as the appropriate quinazolinone; the
appropriate diethyl L-glutamate and the appropriate organic or inorganic base in the first step. There were
thus obtained the compounds described in the following table, the structures of which were confirmed by
proton magnetic resonance and mass spectroscopy and by elemental analysis.
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TABLE ¥
0
H | CHy—N~Ar— CONH, ,CO2H
“u A
L\\ R2 H “CHpCHyCOzH.XH20

e
He
|Example 17 | BZ | Note | Ar Iz | m.p. !
iCompound | ! ! i | e
_I¥o. ! i 1 ! . 1
I 1 I ! t 1 I
l [ ! | OMe | t |
: 1 | ethyl 1 (1) -4<:j;- 1 1 1 152-157°C |
L 1 H | Qe 1 | ‘ ‘l N
| 2 | prop—2-ymyl 1t (2) | -{C:S; 1 2.5 1 175180°C |
1 l ) o NHCOMe! I !
i 3 I ethyl 1 (3) I—@' t 1t 211°C(dec)!
| | | . | | P
i 4 ) prop~2-ynyl { (&) | -@— 11 1 156-160°C 1
| I t { OH { | [
l 5 t prop~2—yayl 1 (53) 1 —@— 1 1 1 210°C(dec)!

c

-

R | ethyl 1 (6)
I

| 7 | prop—2—ynyl (6} | ) 0.5 1 162-164°C |
I ! ' | | | | |

&

Note (1): Diethyl N-(4-ethylamino-2-methoxybenzoyl)-L-glutamate was obtained using the process
described in the last three paragraphs of the portion of Exampls 16 which is concerned with the preparation
of starting materials except that 2-methoxy-4-nitrobenzoic acid (Journal of the Chemical Society, 1917, 111,
232) was used in place of 4-nitro-2-triflucromethylbenzoic acid and ethyl lodide was used in place of
propargyl bromide.

Nota (2): Diethyl N [2-methoxy-4-(prop-2-ynyl)aminobenzoyi]-L-glutamate was obtained using the
process described in the last three paragraphs of the portion of Example 16 which is concerned with the
preparation of starting materials except that 2-methoxy-4-nitrobenzoicacid (Journal of the Chemical Society,
1917, 111, 232) was used in place of 4-nitro-2-triflucromethylbenzoic acid.

Note {3): Diethyl N-(2-acetarmdo-4-ethylam1nobenzoyl)-L—glutamate was obtained using the process
described in the last three paragraphs of the portion of Example 16 which is concerned with the preparation
of starting materials except that 2-acetamido-4-nitrobenzoic acid (Journal of the Chemical Socisty, 1925,
127, 1795, was used in place of 4-nitro-2-triflucromethylbenzoic acid and ethyl lodide was used in place of
propargy| bromide.

Note (4) Naphthalene-1,8-diamine was used as the base in piace of 2,8-lutidine. Diethy! N-[3-fluorg-4-
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(prop-2-ynyl)aminobenzoyl]-L-glutamate was obtained using the process described in the iast three para-
.graphs of the portion of Example 18 which is concemed with the preparation of starting materials except ... .....

that 3-fluoro-4-nitrobenzoic acid (Journal of the American Chemical Society, 1944, 68, 1631) was used in
place of 4-nitro-3-trifluoromethylbenzoic acid.
Note (5): Diethyl N-[2-acetoxy-4-(prop-2-ynyl)aminobenzoyl] L-glutamate was obtained using the pro-

cess described in the last three paragraphs of the portion of Example 18 which is concerned with the = ~ -

. preparation of starting mateials except that 2-acetoxy-4-nitrobenzoic acid [obtained by the reaction of 2-

hydroxy-4-nitrobenzoic acid (The Dictionary of Organic Compounds, Volume 3, page 3189; Chapman and
Hall, 1882) and acetic anhydride at laboratory temperature] was used in place of 4-nitro-3-trifluorobenzoic
acid.

The conditions of the last step of the process described in Example 3, that is, the hydrolysis under
basic conditions of the appropriate disthyl glutamate, resulted in the hydrolysis of the 2-acetoxy group.

" There was thus obtained N-p-[N-(3.4-dfhydro-2-methyl-4-oxoquinazolIn-ﬁ-ylmemyi)-ﬂ-(prop-z-ynyl)aminp]-g-

hydroxybenzoyl-L-glutamic acid.
Note (6): Disthyl N-{2-chloro-4~{prop-2-ynyl)aminobenzoyl}-L-glutamate was prepared from diethyl N-(4-
amino-2-chlorobenzoyl)-L-giutamate (Journal of Medicinal Chemistry, 1988, 29, 488). The corresponding 4-

- ethylaminobenzoyl-L-giutamate was prepared from the 4-aminc derivative using the method described in
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__the European Journal of Cancer, 1981, 17,11,

Example 1_§

A mixture of p-[N-(a.4—dihydro-2-methyl-4-oxoqulnazolin-a-yImethyl)-N-ethylamino]-o-nitrobenzolc acid
(2.5 g), oxalyl chioride (0.93 g), tetrahydrofuran {200 ml) and dimethyiformamide (1 drop) was stirred at
laboratory temperature for 18 hours and evaporated. A solution of the residue in tetrahydrofuran (200 ml)
was added to a stired mixture of diethyl L-glutamate hydrochloride (1.77 g), triethylamine (10 ml) and
tetrahydrofuran (25 ml). The mixture was stirred at laboratory temperature for 2 hours, washed with water (2
x 50 mi), with a saturated aqueous sodium chlaride solution (50 ml), dried over magnesium sulphate, filtered

and evaporated. The residue was purified by chromatography on a silica gel column using a 10:1 viv

mixture of ethyl acetate and methanol as eluent. There was thus obtained dlethyl N-E-[_I':l_-(3,4—dihydro-2— ) '

methyI-4»oxoquinazoIin-e-ylrnethyI)-N-ethylamino]-o-nih'obenzoyl-L-glutamate (064 g).~

A mixture of this product (0.64 g) and an aqueous N-sodium hydroxide solution (10 mi) was stirred at
laboratory temperaturs for 2 hours then acidified to pH 4 by the addition of an aqueous 2N-hydrochioric
acid solution. The mhdure was centrifuged and the solid residue was washed with water (4 x 10 ml) and

acetone (10 mi) and dried. There was thus obtained N-p-[N-(3,4-dihydro-2-methyl-4-oxoquinazolin-g-yk

methy()-N-ethylaminc]-o-nitrobenzoyl-L-giutamic acid as’ a_ monohydrate 0143 g, m.p.192-200'C'

(decompoases)
The benzoic acid used as starting material was obtained as foliows:~

A mixture of methyl-p-amino-o-nitrobenzoate (The Dictionary of Organic Gompounds, Volume 1, page

285; Chapman and Hall, 1982; 1 g), ethy! iodide (0.8 g), 2,6-lutidine (2.7 g) and dimethyiformarmide (5 ml)
was stirred and heated to 80 C for 18 hours, cooled and evaporated. A mixture of the residue, 2,8-lutidine
(2.7 g), 6-bromomethyl-3,4-dihydro-2-methylquinazolin-4-one (1.3 g) and dimethylformamide (10 ml) was
stirred at 85 C for 5 hours, cooled, poured into water (100 mi) and extracted with ethyl acetate (3 x 70 mi).
The combined extracts were washed with a saturaed aqueous sodium chioride solution (70 mi), dried over
magnesium sulphate, filtersd and evaporated. The residue was purified by chromatography on a silica gel
column using a 50:1 v/v mixture of ethy] acetate and methanol as eluent. There was thus obtained methyl p-
[N-(3,4-dihydro-2-methyl-4-oxoquinazolin-6-ylmethyl)-N-sthylamino}-o-nitrobenzoate (0.35 g). B
"~ A mixture of this product (0.35 g) and aqueous N-sodium hydroxide solution (10 mi) was stirred at
laboratory temperature for 4 hours. The mixture was acidifled to pH 4 by the addition of aqueous 2N-
hydrochioric acid solution. The precipitated solid was separated by filtration and dried. There was thus
obtained E—[ﬂ-(3.4—dihydro-2-methyI-4-oxoquinazolin-6-yImethy|)-E—ethylamlno]-g—nitrobenzoic acid (0.3 g).

Exampie 19

The process described in Example 3 was repeatsd using 2-acetoxymethyl-6-bromomethyl-3,4-
dihydroquinazolin-4-one (prepared from the 6-methyl compound, which is described in note (5) of Example
4, using the process described in the portion of Example 3 concerned with the preparation of starting
materials) in place of 6-bromomethyl-3,4~dihydro-2-methyiquinazolin-d-one and, in turn, diethyl N-~(5-
methylamino-2-thenoyl)-L-glutamate and diethy! N-(S-ethylamino-2-thenoyl)-L-glutamate (both of which were
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prepared as described In note (5) of Example 7) in place of diethyl N-(p-methylaminobenzoy/}-L-glutamate.

methylamino-2-thenoyl}-L-glutamic acid, as its monchydrate, m.p. 180-1 90" C and N-{s-[N-(S 4-dihydro-2-
hydrOxymemyl 4-oxoqu|nazoIin-G-ylmethyl)-N-emylamlno]-z-thenoyl} L-glutamic acld, as its monohydrate,
m.p. 148-153°C.

- Example 20

The process described in Example 11 was repeated except that 2-[N-(3 4-dihydro-2-methyl-4-

oxoquinazolfin-8-ylmethyi)-N-ethylamino]thlazole-5-carboxylic acid was used in place of the benzoic acid and _

diethyl L-glutamate, as its hydrochioride salt, was used in place of L-alanine sthyl ester. There was thus

The thiazole-5-carboxyiic acid used as starting material was obtained as follows:-
A mixture of 8-bromomethyl-3,4-dihydro-2-methyiquinazolin-4-one (prepared as described in Example
3; 10 g), anhydrous ethylamine (7.8 mi) and acetonitrlle (250 ml} was stimed rapidly at laboratory

temperature for 4 hours. The mixture was evaporated to dryness, the residue was dissolved [n water, "™

fitered and the filrate was evaporated. The residue was triturated in acetone to give N-(a 4-dihydro-2-

methy!-4-0xoqumazolin-6-ylmethyl)-N-eﬂ1ylamlne, as its hydrobromide salt 8.5 g), m.p. >280 C..
A mixture of this product {6.1 g), benzoy! isothiocyanate (2.75 ml) and acetone (25 ml) was stlrred and
heated to 50  C for 2 hours. The mixture was poured into water (250 mi) and the product was filtered off

was stirred and heated to 100° C for 30 minutes. The mixture was evaporated and the residue was triturated

" in ethyl _acetate to give N-(3, 4-dihydro-2-methyl-4-oxoquinazolin-6-ylmethyl)-N-ethylthioursa (53 g) m.p.

186-187" C.
A mixture of the thiourea (4,67 g), ethyi formylichloroacetats (Archw der Pharmazie, 1953, 286, 494, 2.55

g) and dimethyliormamide (25 mi) was stirred and heated fo 100° G for 1 hour. The mixture was cooled,
fiterad and the filirate was evaporated. The residue was parfitioned between methylene chloride and a

saturated aqueous sodium bicarbonate solution. The organic solution was dried over sodium sulphate,
fitered and evaporated. The residue was purified by trituration in ethyl acetate to give ethyl 2-[N-(3 A
_q|hydro-2-meﬂ1yl-4—oxoquinazolln-e-ylmethyl)-N-ethyIamino]thlazole-s-carboxylata {1.37 g), m.p. 188-192° C.

A mixture of this ester (1.3 g) and an aqueous N-sodium hydroxide solution (10.5 ml) was “heated to

~ 48°C for 1 hour. The mixture was cooled and acidified to pH 4 by the addition of an agqueous 2N- -
hydrochloric acid solution. The gummy precipitate was isolated by centrifugation and triturated in waterto . ...

give the thiazole-5-carboxylic acid (1.05 g) used as starting material above.

Example ﬂ

. and dried. A mixture of this solid, aqueous hydrochloric acid {concentrated, 80 ml) and isopropanol (48 ml). .. - .

-—-There - were  thus  obtained N-{5-[N-(3 4-dlhydro-2-hydroxymethyM—oxoqulnazolln-&-ylmethyl)—N- ST

~obtained  N-{2-[N-(3, 4-dihydro-2-methyl-4—oxoqulnazo!!n-B-yImethyl)-N-ethylamlno]thfazole-s-carbonyi}-t.-
glutamic acid as its ; hemi-hydrate, m.p. 160-1 78°C. .

e s

The process described in Example 3 was repeated except that 6-bromomethyi-1 ,2,3,4-“

tetrahydroquinazolin-2,4-dione was used in place of 8-bromomethyl-3,4-dihydro-2-methylquinazolin-4-one
and disthyl N«(p-ethylaminobenzoyl}-L-glutamate was used in place of the p-methylaminobenzoy! derivative.
There was thus obtained N-p-{N-athyl-N-(1,2,3 4-tetrahydro-2,4-dioxoquinazolin-8-yimethyljamino]benzoy|-L-
glutamic acid as a hemi-hydrate, m.p. 205-211" C.

The 6-bromomethyl-1,2,3,4-tetrahydroquinazolin-2,4-dione used as starting material was obtained from
1,2,3,4-tetrahydro-8-methyiguinazolin-2,4-dione (Journal of Heterocyclic Chemistry, 1884, 21, 5) using the
method described in the second paragraph of the portion of Exampie 5 which is concerned with the
preparation of starting materials.

Claims
Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

1. A quinazoline of the formula:-
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0
“ CHy~N—-AT—CONHR3
HN
R
.
N

wherein R’ Is alkyl, cycioalkyl, alkenyf, alkynyl, alkoxy or alkylthio each of up to 8 carbon atoms;
aryl, aryloxy or arylalkyl each of up to 10 carbon aioms;
halogeno, hydroxy, mercapto, pyridyithio or pyrimidinylthio;

alkyl of up to 3 carbon atoms which bsars one or more substituents sslected from halogeno, hydroxy.'

amino, pyridylthio, pyrimidinylthlo, alkoxy, alkanoyloxy, alkylthio, alkylamino, dialkylamino and al-
kanoylamino each of up to 8 carbon atoms and aroyloxy and aroylamino each of up to 10 carbon
atoms;

or alkoxy of up to 3 carbon atoms which bears one or more substituents selectad frorn hydroxy and '

alkoxy of up to 6 carbon atoms;

wherein R? is hydrogen, alkyl, alkenyl, alkynyl, hydroxyalkyl, alkoxyalkyl, mercaptoalkyl, alkylthloalkyl,
halogenoalkyl, cyanoalkyl, aminoalkyl, alkylaminoalkyi, dialkylaminoaikyl, aikanoylalkyl, carboxyalkyl,
carbamoylalkyl or alkanoyl each of up to 6 carbon atoms or aroylalky! of up to 10 carbon atoms;
wherein Ar is phenylene, naphthylene or a 5-membered or 6-membered aromatic haterocyciene

diradical which contains up to 2 heteroatoms selected from the group consisting of oxygen, nitrogen

and sulphur which is unsubstituted or which bears one or more substituents seiscted from halogeno,
phenyl, cyano, nitro, hydroxy, amino and carbamoyl and alkyi, alkoxy, halogenoalkyl, alkanoyiamino,
alkylthio and alkoxycarbonyl each of up to 8 carbon atoms; and

wherein R3 is such that R3-NH; is an amino acid;

or a pharmaceutically-acceptable salt or ester thersof.

A quinazoline as claimed in cialm 1, wherein R is methyl, ethyl, prop-2-enyl, prop-2-ynyl, methoxy, _ .

methylthio, phenyl, benzyi, fluoromethyl, difilucromethyl, trifluoromethyl, hydroxymethyl, aminomethyl,

mathoxymethyl, acetoxymethyl, methyithiomethyl, methylaminomethyl, dimethylaminomethyl or ac-

stamidomethyl;

wherein R? is hydrogen, methyl, ethyl, propyl, prop-2-enyl, prop-2-ynyl, 2-hydroxysthyl, 2-methox: =~

yethyl, 2-mercaptosthyl, 2-methyithicethyl, 2-aminosthyl, 2-methylamincethyl, 2-dimethylaminoethyl, 2-
bromoethy! or acetyl(;

wherein Ar is 1,4-phenyiene or thien-2,5-diyl which is unsubstituted or which bears one substituent
selected from chioro, methyl, methoxy or trifluoromethyl and wherein R® is such that R3-NH. Is L-
alanine, L-glutamic acid or L-aspartic acid.

A quinazoline as claimed in claim 1, wherein R' is methyl, ethyl, isopropyl, cyclopropyl, cyclohexyi,
methoxy, ethoxy, phenoxy, fluoro, chlore, hydroxy, mercapto, pyrimidin-2-yithio, pyrimidin-2-yi-
thiomethyl, 2-hydroxyethoxy or 2-methoxyethoxy;

wherein R? is hydrogen, methyl, ethyl, prop-2-ynyi, 3-hydroxypropyl, 3-methoxypropyl, 2-flucroethyl,
cyanomethyl, acetonyl, carboxymethy| or carbamoylmethyt;

wherein Ar is 1.4-phenylense, thien-2,5-diyl, pyrid-2,5-diyl, pyrimidin-2,5-diyl, thiazol2 5-diyl or oxazol-
2,5-diyl which is unsubstituted or which bears one substituent selected from fluoro, chlore, cyano, nitro,
hydroxy, amino or acetamidoe and wherein R® is such that R3-NH; Is L-glutamic acid, glycine, L-
phenylalanins, L-serine, L-ornithine or L-aspartic acid.

A quinazoline as claimed In claim 1, wherein R' is methyl, ethyi, methoxy, fluoromethyi or hydrox-
ymethyi;

wherein R? is hydrogen, methyl, ethyl, propyl, prop-z-enyl. prop-2-ynyl or 2-hydroxyethyl;

wherein Ar is 1,4-phenylene or thien-2,5-diyl and wherein R? is such that R3-NHz is L-glutamic acid.

A quinazoline as claimed in claim 1, wherein R is methyl, mathoxy, fluoromethyl or hydroxymethyl;
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wherein R? is hydrogen, methyi, ethyl, prop-2-ynyl, 3-hydroxypropyl, 2-flucroethyl or acetonyl;
wherein Ar is 1,4-phenylene, thien-2,5-diyl, pyrid-2,5-dlyl or 2-fluoro-1 4-phenylene and wherein R® Is
such that R3-NHz is L-glutamic acid.

The  compound  N-p{N-(3, 4-dihydro-2-mathyl-4-oxoqufnazolin-G-ylmemyl)-N-(prop-E-ynyI)amino]-
benzoyl-L-glutamic acld.”

The compound:-
N-p-[N-(3,4-dihydro-2-methyi-4-oxoquinazolin-6-ylmethyl)- -N-methylamino]benzoyi-L-glutamic acid,
N-p-{N-(2-ethyl-3 4-dihydro-4-oxoquinazolin-8-ylmsthyl)-N-{prop-2-ynyl)aminolbenzoyi- -L-glutamic acid,

'N-p-[N-(a 4-d|hydro-z-methyI-4-oxoqu:nazolln-6-ytmethyi)-N-methylamino]—o-ﬂuorobenzoyl-L-glutamic N

acid,

‘ 'N-p—[N-(S 4-dihydro-2-methyl-4-oxoquinazolin-8-yimethyl)- N-ethyiarmno]-o-ﬂuorobenzoyi -L-glutamic
- &cid,

N-p-[N-(3 4-dthydro-2—methyI-4-oxoqu|nazolin-8-yImethyI)-N-(prop-2-ynyI)arnfno}o—fluorcbenzoyl—L-
glutamic acid;

N-{5-[N-(3.4-dihydro-2- methyl~4~oxoqumazoIin-B-ylmethyI)-N—methylammo]—2—thenoyl} -L-glutamic acid,
N- {5-[N-(3 4—dihydro-2-methyl-4-oxoqu|nazolIn-B-ylmethyI)-N-ethylamino]-z-thenoyl} L-glutamic acid,
N-{5 [N-(3 4-dihydro-2-methyl-4-oxoquinazolin-6-ylmethyl)- N ~{prop-2-ynyi)amino[picolinoyl}-L-glutamic
acid,

N-p [N (3, 4—dlhydro-2—methyl-4-oxoquinazolin-e-ylmethyl) N-(2-fluoroethyi)amIno]benzoyl-L-glutamlc o

N-p-{N-(S 4-dihydro-2-methoxy-4-oxoquinazolin-6-ylimethyl)- -N-(prop-2-ynyl)amino]benzoyl-L-glutamic
acid,

N-p {N-(3, 4-dihydro-2-hydroxymethyI-4—oxoqumazolln-6-ylmethyl) N-{prop-2-ynyljaminojbenzoyi-L.-
glutamic acid,

N-p-[N (3,4-dihydro-2-hydroxymethyi-4-oxoquinazolin-6-ylmethyl)- N-ethylaminolbenzoy!- L-glutamlc
acid,

N-p-[N-(z-ﬂuoromethy[-S 4-dlhydro-4-oxoqumazo![n-G-yIrnethyl)-N {(prop-2-ynylyaminojbenzoyl-L-
glutamic acid or
E-E-{E-(2-ﬂuoromethyl-3.4—dihydro+oxoquinazolln-S-ylmethyI)-ﬂ_-ethyIamino]benzoyl-L—glutamIc acid.

A process for the manufacture of a quinazoline claimed in ciaim 1, or a pharmaceutically-accabtable
salt or ester thereof, which comprises:
{a) the reaction of a compound of the formula:

R4 ' l CHpy=2

wherein R! has the meaning stated in claim 1, provided that when R''is hydroxyalkyl, aminoalkyi,
alkylaminoalkyl or hydroxyalkexy the hydroxy and amino groups are protected by conventional
protecting groups, R* is hydrogen or a protecting group and Z is a displaceabls group, with a
compound of the formula:-

HNR2-Ar-CONHR?
wherein R?, Ar and R® have the meanings stated in claim 1, provided that when R? is hydroxyalkyl,
mercaptoalkyl, aminoatkyl, alkylaminoalkyl or carboxyalkyl, when thers is an amino or hydroxy group

in Ar or when there is an amino, hydroxy or carboxy group in R?, any mercapto, amino and carboxy
group is protected by a conventional protecting group and any hydroxy group may be protected by
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a conventional protecting group or alternatively any hydroxy group need not be protected:
whereafter any undesired protecting group in R, R2, R? and Ar is removed; . e
{b) the reaction of an acid of the formula:- e e -

0
" l CHy~N-AT~CO3H
N,
X R
N —
ri

or a reactive derlvative thereof,

with a compound of the formula R®-NHz, wherein R', R?, R3, R* and Ar have the meanings stated in
claim 1 and any mercapto, amino, alkylamino and carboxy group In R, R?, R? and Ar Is protected
by a conventional protecting group, and any hydroxy group in R', R2, R? and Ar may be protected
by a conventionai protecting group, or alternatively any hydroxy group need not be protected;
whereafter the protecting groups are removed by conventional means; '

{c) for the manufacture of a quinazoline of the invention wheréin R' Is alkoxy, aryloxy or alkoxy of up
to 3 carbon atoms which bears one or more substituents selected from hydroxy and alkoxy, the
reaction of a compound of the formula:

Chz~2

wherein R' is alkoxy, aryloxy or alkoxy of up to 3 carbon atoms which bears one or more
substituents selected from hydroxy and alkoxy, provided that when thers is a hydroxy substituent in
R! it is protected by a conventional protecting group, and Z is a displaceable group, with a
compound of the formula:

HNR2-Ar-CONHR?

whersin R2, R? and Ar have the meanings stated in claim 1 provided that when R2 is hydroxyalkyl,
mercaptoalkyi, aminoalkyl, alkylaminoalkyl or carboxyalkyl, when there is an amino or hydroxy group
in Ar or when there is an amino, hydroxy or carboxy group in R3, any mercapto, amino and carboxy
group is protected by a conventionai protecting group, and any hydroxy. group may be protected by
a conventional protecting group, or alternatively any hydroxy group need not be protected;
whereafter the protecting groups are removed by conventional means, and the R' group situated at
the 4-position of the guinazoline ring is removed by hydrolysis with a base,

(d) for the manufacture of a quinazoline of the invention wherein R' is mercapto, alkyithio,
pyridyithio, pyrimidinylthio, alkylthioalkyl, pyridylthioalkyl or pyrimidinylthioalky!, the reaction of a
quinazoiine of the formula:-
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0
R4 || CHy~N~AT—CONHR>
N\
- 5 N
R2
x™
N
rl
e 10
f wherein R is halogeno or halogenoalkyl and R?, R3, R* and Ar have the meanings stated in claim 1,

provided that when R? is mercaptoalkyl, hydroxyalkyl, aminoalkyl, alkyiaminoalkyl or carboxyalkyl,
. when there is an amino or hydroxy group in Ar or when there is an amino, hydroxy or carboxy group
16 in R3, any mercapto, amino, carboxy and hydroxy group may be protected by a conventional
' protecting group, or alternatively any amino, carboxy and hydroxy group need not be protected;
with thiourea to provide a compound wherein R' is mercapto; or with an alkyl, pyridyl or pyrimidiny!
thiol to provide a compound wherein R' is alkylthlo, pyridylthio, pyrirnidinylthlo. alkylthloalkyl
pyridyithioalkyl or pyrimidinyithicatkyl;
20 whereafter the protecting groups are removed by conventional means, or
(@) for the manufacture of a quinazoline of the invention wherein R! is alkylthio, the reaction of a
quinazoline of the formula:-

26 0
R\‘: ” CHp—N~Ar—CONHR3
. N
. )
SO . EUSUS SN :
N
R1
T a8 wherein R' is mercapto and R2, R3, R* and Ar have the meanings stated in claim 1 provlded that

when R? is hydroxyalkyl, mercaptoalkyl, aminoalkyi, alkylaminoalkyi or carboxyalkyi, when there Is

an amino or hydroxy group in Ar or when there is an amino, hydroxy or carboxy group in R3, any

mercapto, amino, carboxy and hydroxy group may be protected by a conventional protecting group,

_ or alternatively any amino, carboxyl and hydroxy group need not be protected; with a base and the

40 resuitant thiolate sait is alkyiated with an alkyl halide, to provide a compound wherein R’ is alkylthio;
whereafter the protecting groups, if present, are removed by conventional means.

9. A pharmaceutical composition comprising a quinazoline as claimed in claim 1, or a pharmaceuticlly-

acceptable salt or ester thersof, together with a pharmaceutically acceptable diluent or carrier; the

45 composition optionally containing one or more other antitumour substances selected from mitotic

inhibitors, alkylating agents, other antimetabolites, intercalating antibiotics, enzymes, topoisomerase
inhibitors and biological response modifiers.

10. The use of a quinazoiine as claimed in claim 1, or a pharmaceutically-acceptable salt or ester thereof,
50 for the manufacture of a medicament for the treatment of fumours in the human or animal body.

Claims for the following Contracting States : AT, ES, GR

1. A procass for the manufacture of a quinazoline of the formula:-
66
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CHy—N—Ar—CONHR3
2

Rl

whersin R! is alkyl, cycloalkyl, alikenyl, alkynyl, alkoxy or alkyithio each of up to 6 carbon atoms;

aryl, aryloxy or arylalkyl each of up to 10 carbon atoms;

halogeno, hydroxy, mercapto, pyridylthio or pyrimidinylthio;

alkyl of up to 3 carbon atoms which bears ons or more substituents selected from halogeno, hydroxy,
amino, pyridyithio, pyrimidinylthio, alkoxy, aikanoyloxy, alkylthio, alkylamino, dialkylamino and al-
kanoylamino each of up to 8 carbon atoms and aroyloxy and aroylamino each of up to 10 carbon
atoms;

or alkoxy of up to 3 carbon atoms which bears one or more substituents selected from hydroxy and
alkoxy of up to 6 carbon atoms;

wherein R2 is hydrogen, alkyl, alkenyl, alkynyl, hydroxyalkyl, alkoxyalkyl, mercaptoalkyl, alkylthioalkyl,
halogsnoalkyl, cyanoalkyl, aminoaikyi, alkylaminoalkyl, dialkylaminoalkyl, alkanoylalkyl, carboxyalky!,
carbamoylaiky| or alkanoyl each of up to 6 carbon atorns or aroylalkyl of up to 10 carbon atoms;
wherein Ar is phenylene, naphthylene or a 5-membered or 6-membered aromatic heterocyciene .
diradical which contains up to 2 heteroatoms selectad from the group consisting of oxygen, nitrogen

and suiphur which is unsubstituted or which bears one or more substituents selected from halogeno,

phenyl, cyano, nitro, hydroxy, amino and carbamoyl and alkyl, alkoxy, halogenoalkyl alkanoytamlno.
alkylthio and alkoxycarbonyl each of up to 8 carbon atoms; and
wharain R3 is such that R®-NH: is an amino acid;
or a pharmaceuticaily-acceptable salt or aster thereof,
characterised by
{a) the reaction of a compound of the formula:

\N
SN
N
rl
wherein R' has the meaning stated above, provided that when R' is hydroxyalkyl, aminoaliyl,
alkylaminoalkyl or hydroxyalkoxy the hydroxy and amino groups are protected by conventlonal

protecting group, R* is hydrogen or a protecting group and Z Is a displaceable group, with a
compound of the formula:-

HNF2-Ar-CONHR?

whersin R2, Ar and R?® have the meanings stated above, provided that when A2 is hydroxyalkyi,
mercaptoalkyl, aminoalkyl, alkylaminoalkyl or carboxyalkyl, when thete is an amino or hydroxy group
in Ar or when there is an amino, hydroxy or carboxy group in R3, any mercapto, amino and carboxy
group is protected by a conventional protecting group and any hydroxy group may be protected by
a conventional protecting group or alternatively any hydroxy group need not be protected ;
whereafter any undesired protecting group in R', R2, R? and Ar is removed; or

{b) the reaction of an acid of the formula:-
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0
pé , CHy=N-Ar—COsH

or a reactive derivative thereof,

with a compound of the formula R3-NHz, wherein R', R2, R2, A* and Ar have the meanings stated
above and any mercapto, amino, alkylamino and carboxy group in R, R, R® and Ar is protected by
a conventional protecting group, and any hydroxy group in R', RZ, R® and Ar may be protected by a
conventional protecting group, or alternatively any hydroxy group need not be protectad;

whereafter the protecting groups are removed by conventional means; or

{c) for the manufacture of a quinazoline of the invention, whersin R! is alkoxy, aryloxy or alkoxy of
up to 3 carbon atoms which bears one or more substitusnts selected from hydroxy and alkoxy, the
reaction of a compound of the formula:

R} .
CHy~2
N

N
N

rl

wherein R' has the last-mentioned meaning stated above, provided that when there is a hydroxy
substituent in R' it is protected by a conventlonal protecting group, and Z is a displaceable group,
with a compound of the formula:

HNRZ-Ar-GONHR?

wherein R2, R® and Ar have the meanings stated above, provided that when R2 is hydroxyalkyi,
mercaptoalkyl, aminoalkyl, alkylaminoalkyl or carboxyalkyl, when there is an amino or hydroxy group
in Ar or when there is an amino, hydroxy or carboxy group in RS, any mercapto, amino and carboxy
group is protected by a conventional protecting group, and any hydroxy group may be protected by
a conventional protecting group, or alternatively any hydroxy group need not be protected;
whereafter the protecting groups are removed by conventional means, and the R! group situated at
the 4-position of the quinazoline ring is removed by hydrolysis with a base; or

(d) for the manufacture of a quinazoline of the invention, wherein R' is mercapto, alkyithio,
pyridylthio, pyrimidinylthio, alkyithicalkyl, pyridylthioalkyl or pyrimidinyithicalkyl, the reaction of a
quinazoline of the formula:-

K3
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10

— wherein R' is halogeno or halogenoalkyl and R2, R®, R* and Ar have the meanings stated above,
provided that when R? is mercaptoalkyl, hydroxyalkyl, amincalkyl, alkylaminoalkyl or carboxyalkyl,
when there is an amino or hydroxy group in Ar or when there is an amino, hydroxy or carboxy group

15 in R3, any mercapto, amino, carboxy and hydroxy group may be protected by a conventional
b protecting group, or alternatively any aming, carboxy and hydroxy group nesd not be protected;

AR with thlourea to provide a compound wherein R’ is mercapto; or with an alkyl, pyridy! or pyrimidinyt
thiol, to provide a compound whersin R' is alkyithio, pyridylthio, pyrlmidlnylthio. alkylthioalkyl,
pyridylthioalkyl or pyrimidinylthioaltkyl;

20 whereaiter the protecting groups are removed by conventional means; or ‘
(e) for the manufacture of a quinazoline of the invention, wherein R! is alkylthio, the reaction of a
o ‘ quinazoline of the formula:-

25 Q

Ré CHy—N—AT—CONER3

\N

. R2
a0 .
N
et gl e e

5 wherein R' is mercapto and R, R?, R* and Ar have the meanings stated above, provided that when

R? is hydroxyalkyl, mercaptoalkyl, aminoalky!, alkylaminoalkyl or carboxyalkyl, when there is an
amino or hydroxy group in Ar or when there is an amino, hydroxy or carboxy group in R?, any
mercapto, amino, carboxy and hydroxy group may be protected by a conventional protecting group,
or atternatively any amino, carboxyl and hydroxy group need not be protected; with a base and the

40 resultant thiolate salt is alkylated with an alkyl halide to provide a compound wherein R! is alkyithio;
whereaiter the protecting groups, if present, are removed by conventional means.

2. A process as claimed in claim 1, wherein R! is msthyl, ethyl, prop-2-enyl, prop-2-ynyl, methoxy,
methylthio, phenyi, benzyl, fluoromethyl, difluoromethyl, trifluoromethyl, hydroxymethyl, aminomethyl,
45 methoxymethyl, acetoxymethyl, methylhiomethyi, mathylaminomethyl, dimethylaminomethyl or ac-
etamidomethyl;
wherein R? is hydrogen, methyl, ethyl, propyl, prop-2-enyl, prop-2-ynyl, 2-hydroxyethyl, 2-methox-
yethyl, 2-mercaptoethyl, 2-methylthioethyl, 2-amincethyl, 2-methylaminosthyl, 2-dimethylaminosethyl, 2-
bromoethy! or acetyl;
50 wherein Ar is 1,4-phenyiene or thien-2,5-diyl which is unsubstituted or which bears one substituent
selected from chiore, methyl, methoxy or trifluoromethyl and wherein R® is such that R3-NH. is L-
alanine, L-glutamic acid or L-aspartic acid.

3, A process as claimed in claim 1, wherein R' is methyl, ethyl, isopropyl, cyclopropyl, cyclohexyl,
55 methoxy, ethoxy, phenoxy, fluoro, chloro, hydroxy, mercapto, pyrimidin-2-yithio, pyrimidin-2-yi-
thiomsthyl, 2-hydroxysethoxy or 2-methoxyethoxy;
wherein A2 is hydrogen, methyl, ethyl, prop-2-ynyl, 3-hydroxypropyl, 3-methoxypropyl, 2-fluoroethyi,
cyanomaethyl, acetonyl, carboxymethyl or carbamoylmethyl;
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wherein Ar is 1,4-phenylene, thien-2,5-dlyl, pyrid-2,5-diyl, pyrimidin-2,5-diyl, thiazol-2,5-diy! or oxazol
2,5-diyl which is unsubstituted or which bears one substituent selected from fiuora, chloro, cyano, nitro,
hydroxy, amino or acetamido and wherein R? Is such that R®-NHz is L-glutamic acid, glycine, L-
phenylalanine, L-serine, L-ornithine or L-aspartic acid.

A process as claimed in clause {a), (b} or (c) of claim 1, wherein R! is methyl, '_athyl. methoxy,

4,
fluoromethyl or hydroxymethyl; _
“wherein R? is hydrogen, methyi, ethyl, propyl, prop-2-enyl, prop-2-ynyl or 2-hydroxyethyl;
wherein Ar is 1,4-phenylene or thien-2,5-diyl and wherein R? Is such that R®-NH: is L-glutamic acid.
6. A process as claimed in clause (a), (b) or (c) of claim 1, wherein R! is methyl, methoxy, fiuoromethy! or
hydroxymethyl;
wherein R? is hydrogen, methyl, ethyl, prop-2-ynyl, 3-hydroxypropyl, 2-fluorcethyl or acstonyl;
wherein Ar is 1,4-phenylene, thien-2,5-diyl, pyrid-2,5-diy! or 2-fiuoro-1,4-phenylene and wherein R® is
such that R3-NH; is L-glutamic acid.
Revendications

Revendications pour les Etats contractants sulvants : BE, CH, DE, FR, GB, IT, L}, LU, NL, SE

1.

Quinazoline de formule

l , CHy—N—Ar~CONHR3
HN
R2
N
al

dans laquelle R est un groupe alkyle, cycloalkyle, alcényle, alcynyle, alkoxy ou alkylthio ayant chacun

jusqu'a 8 atomes do carbone ;

aryle, aryloxy ou aryialkyle ayant chacun jusqu'd 10 atomes de carbone ; halogéno, hydroxy,
mercapto, pyridyithio ou pyrimidinylthio ; alkyle ayant jusqu'a 3 atomes de carbone qul ports un ou
plusieurs substituants choisis entre halogéno, hydroxy, amino, pyridylthic, pyrimidinylthio, alkoxy,
alcanoyloxy, alkylthio, alkylamino, dialkylamino et aicanoylamino ayant chacun jusqu'a 6 atomes de
carbone et aroyloxy et aroylamino ayant chacun jusqu'a 10 atomes de carbone ; ou alkoxy ayant
jusqu'a 3 atomes de carbone qui porte un ou plusieurs substituants choisis entre des substituants
hydroxy et alkoxy ayant jusqu'a 6 atomes de carbone ;

R? est I'hydrogéne, un groupe aikyle, alcdnyle, alcynyle, hydroxyalkyle, alkoxyalkyle, mercaptoaiky-
le, alkylthioalkyle, halogénaikyle, cyanalkyle, aminoalkyle, alkylaminoalkyle, dialkylaminoatkyle, alcanoy-
lalkyle, carboxyalkyle, carbamoyialkyie ou alcanoyie ayant chacun jusqu'a 6 atomes de carbone ou
aroylalkyle ayant jusqu'a 10 atomes de carbone ; Ar est un radical phényléne, naphtyldne ou un
diradical hétérocycldne aromatique pentagonal ou hexagonal qui contient jusqu'a 2 hétéro-atomes
cholsis dans le groupe des atomes d'oxygéne, d'azote et de soufre, qui est non substitué ou qui porte
un ou plusieurs substituants choisis entre des substituants halogéno, phényle, cyano, nitro, hydroxy,
amino et carbamoyle et des substituants alkyle, alkoxy, halogénalkyle, aicanoylamino, alkylthio et
alkoxycarbonyle ayant chacun jusqu'a 6 atomes de carbone ; et R? est choisi de maniére que R3-NH;
solt un amincacide ; ou un sel ou ester pharmacsutiquement acceptable ds ce composé.

Quinazofine suivant la revendication 1, dans laquelie R' est un groupe méthyle, éthyle, prop-2-ényle,
prop-2-ynyle, méthoxy, méthyithio, phényle, benzyle, fluorométhyle, difluorométhyle, trifluorométhyle,
hydroxyméthyle, aminométhyle, méthoxyméthyle, acétoxyméthyls, méthylthiométhyle, méthylaminomé-
thyle, diméthylaminométhyle ou acétamidométhyle ;

R? est 'hydrogéne, un groupe méthyle, éthyle, propyle, prop-2-ényle, prop-2-ynyle, 2-hydroxyéthy-
le, 2-méthoxyéthyle, 2-mercaptodthyle, 2-méthylthioéthyle, 2-aminoéthyle, 2-méthylaminoéthyle, 2-di-
méthylaminoéthyle, 2-brométhyle ou acétyle ; Ar ast un groups 1,4-phényléne ou thién-2,5-diyle qui est
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non substitué ou qui porte un substituant choisi entre des substituants chloro, méthyle, méthoxy ou
trifluorométhyle et R? est choisi de manidre que R3-NH; représents la L-alanine, I'acide L-glutamique
ou acide L-aspartique.

Quinazoline suivant la revendication 1, dans laquelle R' est un groupe méthyle, éthyle, isopropyle, B
cyclopropyle, cyclohexyls, méthoxy, éthoxy, phénoxy, fluoro, chioro, hydroxy, mercapto, pyrimidine-2-
yithio, pyrimidine-2-ylthiométhyle, 2-hydroxyéthoxy ou 2-méthoxyéthoxy ;

R? est I'hydrogéne, un groupe méthyle, éthyle, prop-2-ynyls, 3-hydroxypropyle, 3-méthoxypropyle,
2-fluoréthyle, cyanométhyle, acétonyle, carboxyméthyle ou carbamoylméthyle ; Ar est un groupe 1,4-
phényidne, thién-2,5-diyle, pyrid-2,5-diyle, pyrimidine-2,5-diyle, thiazole-2,5-diyle ou oxezole-2,5-dlyle
qui est non substitué ou qui porte un substituant choisi entre des substituants fluoro, chloro, cyano,

nitro, hydroxy, amino ou acétamido et R® est choisi de manidre que R®-NH: soit I'acide L-glutamiqus,

la glycine, ia L-phénylalanine, la L-sérine, la L-orithine ou I'acide L-aspartique.

Quinazoline suivant la revendication 1, dans laquelle R' est un groupe méthyle, éthyle, méthoxy,
fluorométhyle ou hydroxyméthyle ; R? est I'hydrogdne, un groupe méthyle, éthyle, propyle, prop-2-
ényle, prop-2-ynyle ou 2-hydroxyéthyle ; Ar est un groupe 1,4-phényidne ou thién-2 5-dly!e ot A? est
choisi de maniére que R3-NH; soit I'acide L-glutamiqus.

Quinazoline suivant la revendication 1, dans lagusile R! est un groupé méthyle, méthoxy, fiuorométhyle
ou hydroxyméthyle ; R2 est I'nydrogéne, un groupe méthyle, éthyle, prop-2-ynyle, 3-hydroxypropyle, 2-

fluordthyle ou acétonyls ; Ar est un groupe 1,4-phényiéne, thién-25-diyle, pyrid-2,5-diyle ou 2-ﬂuoro- '

1,4-phényiéne et R? est choisl de maniére que R*-NH: soit I'acide L-glutamique.

L'acide N-p-[N-(3, 4-dihydro-2-méthyl-4-oxoquinazoline-6-ylméthyi)- N-(prop-2-ynyl)amino]benzoyi-L-glu-
tamique.

L'acide  N-p-[N-(3,4-dihydro-2-méthyl-4-oxoquinazoline-6-yiméthyl)-N-méthylaminoJbenzoyl-L-glutami-
que,

l'acide  N-p-[N-2-6thyl-3,4-dihydro-4-oxoquinazoline-6-yiméthyl)-N-(prop-2-ynyl)aminolbenzoyl-L-gluta-
mique, -

Facide N-p-[N-(3, 4-drhydro-z-méthyl—4-oxoquInazoiIne-6-y|méthyI-N-methyIamIno]-o-fluorobenzoyl-L—giu— .
tamique,

f'acide N-p-[N<(3, 4—d|hydro-2-methy1-4-oxoqu|nazol|ne-B-yIméthyl)-N-éthyiamino]-o-fluorobenzoyl L-glu-
tammua.

'acide N-p-[N-(3, 4»d|hydro-2-méthyl-4-oxoquinazolIne-a-ylméthy|)-N-(prop-2-ynyl)amino]—o-
fluorobenzoyl-L-glutamf qus,

l'acide N-{5-[N-(3, 4—dIhydro-2-rnéthyI-4-oxoqu|nazoI|ne-6-ylrnéthyl)-N-methylamino]—2-thénoyl}-L-quta-
mique,

V'acide E—{S—[ﬂ-(a,&t-dIhydro-2-méthyI-4-oxoquinazoIine-e-yIméthyI)-E-éthyIaminol-z-thénoyl}-L-glutami-
que,

{'acide N-{S-[N-(S 4—d|hydro-2-methyl-4-oxoqumazollne-B-yImethyI)-N -(prop-2-ynyl)amino]picolinoyl}-i.-
glutamiqus,

lacide N-p-[N-(3, 4-dihydro~2~méthyI-4-ox0qulnazoline-6-yiméthyl) N-(2-fluoréthyl)amino]benzoyl-L-gluta-
migue,

lacide  N-p-{N-(3,4-dihydro-2-méthoxy-4-oxoquinazoline-6-yiméthyl)- -N-(prop-2-ynyljaminojbenzoyi-L-
glutamigue,

I'acide N-p [N-(3 4—d|hydro-2-hydroxymethyl-4—oxoqu1nazollne-S-ylméthyl)-N -(prop-2-ynyllamino]-
benzoyl-L-glutamique,

I'acide  N-p-[N-(3,4-dihydro-2-hydroxyméthyl-4- oxoqumazoime-s-ylmethyl) -N- -gthylamino]benzoyl-L-glu-
tamique,

I'acide N-p-[N-(Z-ﬂuorométhyl-S 4-dihydtro- 4-oxoqumazoline—S-yimethyl)-N-(prop-Z-ynyl)ammo]benzoyl-
L-glutamique ou

I'acide _N_-E-[_I\!-(z-ﬂurome‘thyI-3,4-dihydro-4-oxoquinazoiines-yIméthyi)-ﬁ-éthylamino]benzoyl-L~glutami-
que.

Procédé de préparation d'une quinazoline suivant la revendication 1 ou d'un sel ou ester pharmaceuti-
quement acceptable de ce composé, qui comprend :
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(a) la réaction d'un composé de formule .

Io' _
RS CHo—
~ 22
N
\
N
Rl

dans laquelie R a la définition Indiquée dans la revendication 1, sous réserve que lorsque R' est un
groupe hydroxyalkyle, amincalkyle, alkylaminoalkyle ou hydroxyalkoxy, ies groupes hydroxy et
amino soient protégds par des groupes protecteurs classiques, R* est I'hydrogdne ou un groupe

~ protecteur et Z est un groupe déplagable, avec un composé de formule :

HNR2Ar-CONHR?

dans laqusille R2, Ar et R? ont les définitions indiquées dans la revendication 1, sous réserve que
lorsque R2 est un groupe hydroxyalkyle, mercaptoalkyle, aminoalkyls, alkylaminoalkyle ou carboxyai-
kyle, lorsqu'il y a un groupe amino ou hydroxy dans Ar ou lorsqu'il y a un groupe amino, hydroxy ou
carboxy dans A2, tout groupe mercapto, amino et carboxy soit protégé par un groupe protecteur
classique et tout groups hydroxy puisse 8tre protégé par un groupe protecteur classique ou bien, en
variante, tout groupe hydroxy ne nécessite pas d'Stre protégs ;
aprés quoi tout groups protecteur non désiré dans R', R?, R® et Ar est éliminé ;

(b) ta rdaction d'un acide de formule :

0
Rb l CHy—N—AT—CO2H
™~
N
= R’
N
gl

ou d'un dérivé réactif de cet acide,

avec un composé de formule R3-NH., formules dans lesquelies R!, R?, R?, R* et Ar ont les
définitions indiquées dans la revendication 1 ot tout groups mercapto, amino, alkylamino et carboxy
dans R', R2, R? ot Ar est protégé par un groupe protecteur classique, et tout groupe hydroxy dans
R', RZ, R® et Ar peut étro protégé par un groupe protecteur classique, ou bien, en varante, tout
groupe hydroxy ns nécessite pas d'étre protégé ;

aprés quoi les groupes protecteurs sont éliminés par des moyens classiques ;
{c) pour la préparation d'une quinazoline de l'invention dans laguelie R' est un groupe alkoxy,
aryloxy ou alkoxy ayant jusqu'a 3 atomes de carbone qui porte un ou plusieurs substituants choisis
entre des substituants hydroxy et alkoxy, la réaction d'un composé de formule :
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rl
CHy~Z

dans laguelle R' est un groupe alkoxy, aryloxy ou alkoxy ayant jusqu'3 3 atomes de carbone, qui
porte un ou plusieurs substituants choisis entre des substituants hydroxy et alkoxy, sous réserve
que lorsqu'il y a un substituant hydroxy dans R1, il soit protégé par un groupe protecteur classique,
et Z est un groupe déplagable, avec un composé de formule :

HNR2-Ar-CONHR3
dans laquells R2, R® et Ar ont les définitions indiquées dans la revendication 1 sous rdserve que

lorsque R? est un groupe hydroxyalkyle, mercaptoalkyle, aminoalkyle, atkylaminoalkyle ou carboxyal-
kyle, lorsqu'il y a un groupe amino ou un groupe hydroxy dans Ar ou lorsqu'il y a un groupe amino,

hydroxy ou carboxy dans R3, tout groupe mercapto, amino et carboxy scit protdgé par un groupe
- protectsur classique, et tout groupe hydroxy puisse éire protégé par un groupe protectsur classique,

ou bien, en variante, tout groupe hydroxy ne nécessite pas d'Sire protégé ;

aprés quoi les groupes protecteurs sont éliminds par des moyens classiques et le groupe R!
situé en position 4 du noyau de quinazoline est élimind par hydrolyse avec une bass,
{d) pour la préparation d'une quinazoline de Finvention dans laquelie R' est un groupe mercapto,
alkylthio, pyridyithio, pyrimidinylthio, alkylthioalkyle, pyridyithioalkyle ou pyrimidinylthioalkyle, la
réaction d'une quinazoline de formule :

o
R4 H CHy—N-AT-CONHR3

R2

dans laquslle R! est un radical halogéne ou halogénalkyle et R2, R3, R* et Ar ont les définitions
indiquées dans la revendication 1, sous réserve que lorsque R? est un groupe mercaptoatkyle,
hydroxyalkyls, aminoalkyle, alkylaminoalkyle ou carboxyaikyle, lorsqu'it y a un groupe amino ou
hydroxy dans Ar ou lorsqu'il ¥ a un groupe amino, hydroxy ou carboxy dans R3, tout groupe
mercapto, amino, carboxy et hydroxy puisse &tre protégé par un groupe protecteur classiqus, ou
bien, en variante, tout groupe amino, carboxy et hydroxy ne nécessite pas d'Stre protégs ;

avec la thic-urée pour farmer un composé dans fequel R' est un groupe mercapto ; ou avec un
alkyl, pyridyl- ou pyrimidinylthiol pour produire un composé dans lequel R* est un groupe alkylthio,
pyridylthio, pyrimidinylthio, alkylthioalkyle, pyridyithioatkyle ou pyrimidinylthioalkyie ; aprés quoi les
groupes protecteurs sont éliminés par des moyens classigues, ou bien
{8) pour la préparation d'une quinazoline de I'invention dans laquelle R' est un groupe alkylthio, ia
rdaction d'une quinazoline de formule :

36




A

=]

10

15

20

a8

30

35

40

46

a0

55

10.

EP 0 239 362 B1

0
a\f l | CHy—N~Ar—CONHR3
N
R2
X
N

R1

dans laquelle R' @st un groupe mercapto et R2, B3, R* et Ar ont les définitions indiquées' &ans Ia‘

revendication 1, sous réserve que lorsque R? est un groupe hydroxyalkyle, mercaptoalkyle, aminoal-
kyle, alkylaminoalkyle ou carboxyalkyle, lorsqu'il y a un groupe amino ou hydroxy dans Ar ou
lorsqu'il y a un groups amino, hydroxy ou carboxy dans R?, tout groupe mercapto, amino, carboxy
et hydroxy puisse 8tre protégé par un groupe protecteur classique, ou bien, en varlante, tout groupe
amino, carboxyle et hydroxy ne nécessite pas d'8tre protégé ; avec une base at le thiolate
constituant le sel obtenu est alkylé avec un halogénure d'alkyle pour former un composé dans lequel
R' est un groupe alkylthio ;

aprds quoi les groupes protecteurs, s'is sont présents, sont éliminés par des moyens classi-
ques.

Composition pharmacsutique comprenant une quinazoline suivant la revendication 1, ou un sel ou aster
pharmaceutiquement acceptabie de cette quinazoline, conjointement avec un diluant ou support
acceptable du point de vue pharmaceutique ; la composition contenant facultativernent une ou plusieurs
autres susbtances antitumorales choisies entre des inhibiteurs mitotiques, des agents alkylants,

d'autres antimétabolites, des antibiotiques d'intercalation, des enzymes, des inhlblteurs de topo-

isomérase et des modlﬁcateurs de réponse biologique.

Utilisation d'une quinazoline suivant la revendication 1 ou d'un sel ou ester pharmaceutiquement
acceptable de cette quinazoline pour la préparation d'un médicament destiné au traitement de tumeurs
chez {'homme ou 'animal.

Revendications pour les Etats contractants suivants : AT, ES, GR

1.

Procédé de production d'une quinazoline de formule :

0
| I CHy—N-—-Ar—CONHR3
BN
R2
N
N

rl

dans laquelle R' est un groupe alkyle, cycloalkyls, alcényle, alcynyle, alkoxy ou alkylthio ayant chacun
jusqu'a 6 atomes de carbone ;

aryle, aryloxy ou arylalkyle ayant chacun jusqu'a 10 atomes de carbone ; halogéno, hydroxy,
mercapto, pyridylthio ou pyrimidinylthio ; alkyie ayant jusqu'a 3 atomes de carbone qui ports un ou
plusieurs substituants cholsis enire halogéno, hydroxy, amina, pyridylthio, pyrimidinyithio, atkoxy,
alcanoyloxy, alkylthio, alkylamino, dialkylamino et alcanoylamino ayant chacun jusqu'a 6 atomes de
carbone et aroyloxy et aroylamino ayant chacun jusqu'a 10 atomes de carbone ; ou alkoxy ayant
jusqu'a 3 atomes de carbone, qui porte un ou plusieurs substituants choisis entre des substituants
hydroxy et alkoxy ayant jusqu'a 6 atomes ds carbons ;

R? est I'hydrogéne, un groups alkyle, alcényls, alcynyle, hydroxyalkyle, alkoxyalkyle, mercaptoatky-
le, alkylthioalkyle, halogénalkyls, cyanalkyle, aminoaikyle, alkylamincalkyle, dialkylaminoalkyle, alcanoy-
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{alkyle, carboxyaikyle, carbamoylalikyle ou alcanoyle ayant chacun jusqu'd 6 atomes de carbone ou

aroylalkyle ayant jusqu'a 10 atomes de carbone ; Ar est un radical phényléne, naphtyldne ou un

diradical hétérocycléne aromatique pentagonal ou hexagonal qui contlent jusqud 2 hétdro-atomes
choisis dans e groupe des atomes d'oxygéne, d'azote ot de soufre, qui est non substitud ou qui porte
un ou plusieurs substituants choisis entre des substituants halogéno, phényle, cyano, nitro, hydroxy,

amino et carbamoyle et des substituants alkyle, alkoxy, halogénalkyle, alcanoylamino, alkyithio et -

alkoxycarbonyle ayant chacun jusqu'a 6 atomes de carbone ; st R® est choisi de maniére que R-NH;
soit un aminoacids ; '
ou d'un sel ou ester pharmaceutiquement accceptable de ce composé, caractérisé par

(a} la réaction d'un composé de formuie :

CHp~Z

Sk
N
N
gl

dans laquelle R! a la définition indiquée ci-dessus, sous rdserve que lorsque R' est un groupe

hydroxyalkyie, aminoatkyle, alkylaminoalkyle ou hydroxyaikoxy, les groupes hydroxy et amino soient

protégés par un groupe protecteur classique, R* ast I'nydrogéne ou un groupe protecteur et Z est
un groupe déplagable, avec un composé de formule :

HNRZ-Ar-CONHR?

dans laquelle R2, Ar et R3 ont les définitions indiguées ci-dessus, sous réserve que iorsque F.’est

un groupe hydroxyalkyle, mercaptoalkyie, aminoalkyle, alkylamincalkyle ou carboxyalkyle, lorsqu'il y
a un groupe amino ou hydroxy dans Ar ou forsqu'il y a un groupe amino, hydroxy ou carboxy dans
R3, tout groupe mercapto, amino et carboxy soit protégé par un groupe protectsur classique ou tout
groupe hydroxy puisse &tre protégé par un groupe protecteur classique ou bien, en variante, tout
groupe hydroxy ne nécessite pas d'étre protégé ; aprés quoi tout groupe protecteur désiré dans R',
R2, R? et Ar est éliminé ; ou blen

{b) la réaction d'un acide de formule :

ou d'un dérivé de cet acide,

avec un composé de formule R3-NH: dans laquelle R', A2, R3, R* ot Ar ont les définitions indiguées
ci-dessus et tout groupe mercapto, amino, alkylamino et carboxy dans R, F?, R? et Ar est protdgé
par un groupe protecteur classigue, et tout groupe hydroxy dans R', R?, R® et Ar peut &tre protégé
par un groupe protecteur classique, ou blen, en variants, tout groupe hydroxy ne nécessite pas
d'étre protégé ; aprds quoi les groupes protecteurs sont élirminés par des moyens classiques ; ou
bien

(c) pour la préparation d'une quinazoline de l'invention, dans laquelle R' est un groupe alkoxy,
aryloxy ou alkoxy ayant jusqu'a 3 atomes de carbone qui porte un ou plusieurs substituants choisis
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entre des substituants hydroxy et alkoxy, la réaction d'un composé de formule :

Rl
CHEy—2

N

NS
N

rl

dans laquelle R' a la définition mentionnée en demier iieu, sous réserve que lorsqull y a un
substituant hydroxy dans R!, il soit protégé par un groupe protecteur classique, et Z est un groupe
déplagable, avec un composé de formule :

HNR2-Ar-CONHR®

dans laqusile A2, R® et Ar ont les définitions indiquées ci-dessus, sous réserve que lorsque RZ est
un groupe hydroxyalikyle, mercaptoalkyle, aminoalkyle, alkylaminoalkyle ou carboxyalkyle, lorsqu'll y
& un groupe amino ou un groupe hydroxy dans Ar ou lorsqu'il y a un groupe amino, hydroxy ou
carboxy dans R3, tout groupe mercapto, amino et carboxy soit protégé par un groupe protecteur
classique et tout groups hydroxy puisse &tre protégd par un groups protecteur classique ou, en
variante, tout groupe hydroxy ne nécessite pas d'8tre proiégs ;

aprés quoi les groupes protecteurs sont 8limings par des moyens classiques et le groupe R'
situé en position 4 du noyau de quinazoline est éliminé par hydrolyse avec une base ; ou bien
{d) pour la préparation d'une quinazoline de I'invention, dans laquelle R est un groupe mercapto,
alkyfthio, pyridylthio, pyrimidinyithio, alkylthioalkyle, pyridylthicalkyle ou pyrimidinylthioaikyls, 1a
réaction d'une quinazoline de formule :

0

h |
N
2
\ R
N
rl

dans laquelle R' est un radical halogéno ou halogénalkyle st A2, R3, R* ot Ar ont les définitions
indiquées ci-dessus, sous réserve que lorsque R? est un groupe mercaptoalkyle, hydroxyalkyle,
aminoaikyle, alkylaminoalkyle ou carboxyalkyle, lorsqu'll y a un groupe amino ou hydroxy dans Ar
ou lorsqu'il y a un groupe amino, hydroxy ou carboxy dans R3, tout groupe mercapto, amino,
carboxy et hydroxy puisse éire protégé par un groupe protecteur classique, ou bien, en variante,
tout groupe amino, carboxy et hydroxy ne nécessite pas d'éire protégs ;

avec la thio-urée pour former un composé dans lequel R' est un groupe mercapto ; ou avec un
alkyl-, pyridyl- ou pyrimidinyithiol, pour former un composé dans lequel R est un groupe alkylthio,
pyridylthio, pyrimidinylthio, alkyithloalkyle, pyridylthioalkyle ou pyrimidinylthicalkyle ; aprés quci les
groupes protectsurs sont éliminds par des moyens classiques ; ou bien
(e) pour la préparation d'une gquinazoline de {'invention, dans faquelle R' est un groupe alkyithio, ta
réaction d'une quinazaline de formule :
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dans laquelle R’ est un groupe mercapto et R?, R?, R* et Ar ont [es définitions indiqudes ci-dessus,
sous réserve que lorsqus R? est un groupe hydroxyalkyle, mercaptoalkyle, aminoalkyle, aikylami-
noalkyle ou carboxyalkyle, iorsqu'il y a un groupe amino ou hydroxy dans Ar ou lorsqu’ll y & un
groupe amino, hydroxy ou carboxy dans R?, tout groupe mercapto, amino, carboxy et hydroxy
puisse &tre protégé par un groupe protecteur classique ou bien, en variante, fout groupe amino,

carboxyle et hydroxy nécessite d'Stre protégé ; avec une base et le sei du type thiolate résultant est

alkylé avec un halogénure d'alkyle pour former un composé dans lequel R' est un groupe alkylthlo,
aprés quol les groupes protecteurs, s'ils sont présents, sont éliminés par des moyens classiques.

2, Procédé suivant la revendication 1, dans lequel R' est un groupe méthyle, éthyle, prop-2-ényle, prop-2-

ynyle, méthoxy, méthyithio, phényle, benzyle, fluorométhyle, diflucrométhyle, trifluorométhyle, hydroxy-

- méthyle, aminométhyle, méthoxyméthyle, acétoxyméthyie, méthyithiométhyle, méthylaminométhyle,

diméthylaminométhyle ou acétamidométhyle ;

R2 gst I"hydrogéne, un groupe méthyle, éthyle, propyls, prop-2-6nyle, prop-2-ynyle, 2-hydroxyéthy-
ls, 2-méthoxyéthyle, 2-mercapioéthyls, 2-méthylthiodthyle, 2-aminoéthyle, 2-méthylaminoéthyle, 2-di-
méthylaminoéthyle, 2-brométhyle ou acétyle ; Ar est un groupe 1,4-phényidne ou thién-2,5-dlyle qui est
non substitué ou qui porte un substituant choisi entre les substituants chioro, méthyle, méthoxy ou
trifiuorométhyle et R® est cholsi de maniére que R3-NH: représente la L-alanine, I'acide L-glutamique
ou I'acide L-aspartique.

Procddé suivant la revendication 1, dans lequsi R' est un groupe méthyle, éthyle, isopropyle,

cyclopropyle, cyciohexyle, méthoxy, éthoxy, phénoxy, fluoro, chiora, hydroxy, mercapto, pyrimidine-2-

ylthio, pyrimidine-2-ylthiométhyle, 2-hydroxyéthoxy ou 2-méthoxyéthoxy ;

R2 est I'hydrogéne, le groupe méthyle, éthyle, prop-2-ynyle, 3-hydroxypropyle, 3-méthaxypropyle,
2-flucréthyle, cyanométhyle, acétonyle, carboxyméthyle ou carbamoyiméthyle ; Ar est un groupe 1,4
phényléne, thién-2,5-dlyle, pyrid-2,5-diyle, pyrimidine-2,5-diyle, thiazole-2,5-diyle ou oxazole-2,5-diyle

qui est non substitud ou qui porte un substituant choisi entre les substituants fluoro, chloro, cyano,

nitro, hydroxy, amino ou acétamido et R® est choisi de manigre que R3-NH2 soft I'acide L-glutamique,
la glycine, la L-phénylalanine, la L-sérine, la L-orithine ou Y'acide L-aspartique.

Procédé tel que revendiqué dans la disposition (a), (b) ou (c) de la revendication 1, dans lequel R' est
un groupe méthyle, éthyle, méthoxy, fluorométhyle ou hydroxyméthyle ;

R? est I'hydrogéne, un groupe méthyle, éthyle, propyle, prop-2-8nyle, prop-2-ynyle ou 2-hydroxyé-
thyle ; Ar est un groupe 1,4-phényiéne ou thién-2,5-diyle et R? est choisi de maniére que RS-NH: soit
l'acide L_-glutamique.

Procédé tel que revendiqué selon la disposition (a), (b) ou {c) de la revendication 1, dans lequsl R' est
un groupe méthyle, méthoxy, fiuorométhyle ou hydroxymeéthyle ;

R? est I'hydrogéne, un groupe méthyle, éthyle, prop-2-ynyie, 3-hydroxypropyle, 2-fluordthyle ou
acétonyle ; Ar est un groupe 1,4-phényiéne, thién-2,5-diyle, pyrid-2,5-diyle ou 2-fluoro-1,4-phényigne et
R3 est choisi de manigre que R3-NH: soit I'acide L-glutamigue.

Patantanspriiche
Patentanspriiche filr folgende Vertragsstaaten ; BE, CH, DE, FR, GB, IT, Li, LU, NL, SE

1.

Chinazolin der Formel
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0
| i CHy~N—AT—CONHR3
HN
RZ
Y
N

worin

R! filr Alkyl, Cycloalkyl, Alkenyl, Alkinyl, Alkoxy oder Alkylthio mit jewsils bis zu 6 Kohlenstoffatomen;
flir Aryl, Aryloxy oder Arallyl mit jewslls bis zu 10 Kohlenstoffatomen;

flir Halogeno, Hydroxy, Mercapto, Pyridylthic oder Pyrimidinyithio;

fur Alkyl mit bis zu 3 Kohlenstoffatomen, das einen oder mehrere Substituenten trigt, die ausgewﬁhlt
sind aus Halogeno, Hydroxy, Amino, Pyridylthio, Pyrimidinylthio, Alkoxy, Alkanoyloxy, Alkyithio, Alkyla-

mino, Dialkylamino und Alkanoylamino mit jeweils bis zu 6 Kohlenstoffatomen und Aroyloxy und

Aroylamino mit jewells bis zu 10 Kohlenstoffatornen; oder

flir Alkoxy mit bis zu 3 Kohlenstoffatomen, das einen oder mehrere Substituenten tréigt, die ausgewhit
sind aus Hydroxy und Alkoxy mit bis zu 8 Kohlenstoffatomen, steht;

R? flir Wasserstoff, Alkyl, Alkenyl, Alkinyl, Hydroxyalkyl, Alkoxyalkyl, Mercaptoalkyl, Alkylthloalkyl,
Halogenoalkyl, Cyanoaikyl, Aminoalkyl, Alkylamincalky!, Dialkylaminoalkyl, Alkanoylalkyl, Carboxyalkyl,
Carbamoylalkyl oder Alkanoyl mit jewsils bis zu 8 Kohienstoffatomen oder Aroylalky! mit bis zu 10
Kohlengtoffatomen steht;

Ar fir Phenylen, Naphthylen oder Sgliedriges oder 6gliedriges aromatisches Heterocyclen mit bls zu 2 .

aus Sauerstoff, Stickstoff und Schwefel ausgew#hiten Heteroatomen steht, das unsubstitutert ist oder
einen oder mehrere Substiluenten trigt, die ausgewdhit sind aus Halogeno, Phenyl, Cyano, Nitro,
Hydroxy, Amino und Carbamoyl sowie Alkyi, Alkoxy, Halogenoalkyl, Alkanoylamino, Alkyithio und
Alkoxycarbony| mit jewsils bis zu 6 Kohlenstoffatomen; und

R3 fir eine solche Gruppe steht, dad R%-NH; eine Aminosdurs ist;

Chinazolin nach Anspruch 1, worin

R' flir Methyl, Ethyl, Prop-2-enyl, Prop-2-inyl, Methoxy, Msthylthio, Phenyl, Benzyl Fluoromethyl
Diflucromethyl, Triflucromethy!, Hydroxymethyl, Aminomethyl, Methoxymethyl, Acetoxymethyl, Methylt-
hiomethyl, Methylaminomathyl, Dimethylaminomethyl oder Acetamidomsthyl steht;

AZ flir Wasserstoff, Methyl, Ethyl, Propyl, Prop-2-enyl, Prop-2-inyl, 2-Hydroxyethyl, 2-Methoxyethyi, 2-
Mercaptoethyl, 2-Msthyithioethyl, 2-Aminoethyl, 2-Methylaminosthyl, 2-Dimethylaminoethyl, 2-Bromo-
ethyl oder Acetyl steht;

Ar fUr 1,4-Phenylen oder Thisn-2,5-diyl steht, das unsubstitufert ist cder einen Substituenten tréigt, der
ausgewihlt ist aus Chloro, Methyl, Methoxy oder Trifluoromethyl;

und

R8 fiir eine solche Gruppe steht, da R3*-NH: L-Alanin, L-Glutaminséure oder L-Asparaginséure ist.

Chinazolin nach Anspruch 1, worin

R! fiir Methyl, Ethy!, Isopropyl, Cyclopropyi, Cyciohexyl, Methoxy, Ethoxy, Phenoxy, Fluoro, Chloro,
Hydroxy, Mercapto, Pyrimidin-2-ylthio, Pyrimidin-2-yithiomethyi, 2-Hydroxyethoxy oder 2-Methoxyet-
hoxy steht;

R? flir Wasserstoff, Methy!, Ethyl, Prop-2-inyl, 3-Hydroxypropyi, 3-Methoxypropyl, 2-Fluoroethyl, Cyanc-
methyl, Acetonyl, Carboxymethyl oder Carbamoylethyi steht;

Ar flr 1,4-Phenylen, Thien-2,5-diyl, Pyrid-2,5-diyl, Pyrimidin-2,5-diyl, Thiazol-2,5-diyl oder Oxazol-2,5-
diyl steht, das unsubstitulert ist oder einen Substituenten trégt, der ausgewdhit ist aus Fiuoro, Chloro,
Cyano, Nitro, Hydroxy, Amino oder Acetamido; und

R? flir oine solche Gruppe steht, da8 R3*-NHp L-Glutaminséure, Glycin, L-Phenyialanin, L-Serin, L-

Ornithin oder L-Asparaginséure ist.

Chinazolin nach Anspruch 1, worin

#1
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R! fUr Methyl, Ethyl, Methoxy, Fluoromethyl oder Hydroxymethyl steht;

R? filr Wasserstoff, Methyl, Ethyl, Propyl, Prop-2-enyl, Prop-2-inyl oder 2-Hydroxyethyl steht;
Ar fir 1,4-Phenylen oder Thien-2,5-diyl steht; und

R3 flUr eine solche Gruppe steht, das R3-NH; L-Glutaminsiurs ist.

6. Chinazolin nach Anspruch 1, worin
R' fir Methyl, Methoxy, Fluoromethyl ader Hydroxymethy! steht;
R? flir Wasserstoff, Methyl, Ethyl, Prop-2-inyl, 3-Hydroxypropyl|, 2-Fluorosthyl oder Acetonyl steht;
Ar fur 1,4-Phenylen, Thien-2,5-diyl, Pyrid-2,5-diyl oder 2-Fluoro-1,4-phenylen steht; und

10 R2 flr eine solche Gruppe steht, dag R3-NH; L-Glutamins&ure ist,

8. Die Verbindung N-p-[N-(3,4-Dihydro-2-methyl-4-oxochinazolin-6-yimethy[}=N={prop-2-inyl)amino]penzoyl-
L-glutamins&ure.

15 7. Die Verbindungen
N-p-[N-(3,4-Dihydro-2-methyl-4-oxochinazalin-6-ylmethyl)-N-methylaminoibenzoyi-L-glutaminsiurs,
N-p-[N-(2-Ethyi-3,4-dihydro-4-oxochinazolin-6-yimethyl)-N-(prop-2-inyl)aminolbenzoyl-L-glutaminsdure,
N-p-{N-(3,4-Dihydroxy-2-methyl-4-oxochinazolin-6-yimethyl)-N-methylamino}-o-flucrobenzoyi-L-

. ... glutaminséurs, e e e e
20 N-p-[N-(3,4-Dihydro-2-methyl-4-oxochinazolin- B-ylmethyl)-N-emylamino]-o-ﬂuorobenzoyl -L-

glutaminsdure,
N-p-[N-(3,4-Dihydro-2-methyl-4-oxochinazolin-8-ylimethyl)-N-(porp-2-inyi)amino]-o-fluorobenzoyl-L-
glutaminséurs,
N-{5-[N-(3,4-Dihydro-2-methyl-4-oxochinazolin-8-ylmethyl)-N-methylamino]-2-thenoyl}-L-glutaminséure,
25 N={5-[N-(3,4-Dihydroy-2-methyl-4-oxochinazofin-6-ylmethyl)-N-sthylamino]-2-thenoyi}-L-glutaminséure,
N-{5-[N~(3,4-Dihydro-2-methyl-4-oxochinazolin-6-yimethyi)-N-{prop-2-inyl)aminojpicolinoyi}-L-
glutaminséure,
N-p-[N-(3, 4~Dihydro-2-methy|-4-oxochinazolln-e-yimethyl)-N-(2-fluoroethyi)amlno]benzoyl-L- :
glutaminséure, .
30 N-p-[N-(3,4-Dihydro-2-meathoxy-4-oxochinazolin-6-ylmethyl)- N-(prop-2-inyl)amlno]benzoyl-L-
glutaminsédure,
N-p-{N-(3, 4-Dihydro-a-hydroxymethyl-4-oxochinazoIin-s-y[methyl}-N-(prop-z-lnyl)ammo]benzoyl-L-
glutaminsdure,
N-p-[N-(3,4-Dihydro-2-hydroxymethyl-4-oxochinazolin-8-ylmethyl}-N-ethylamino]benzoyi-L-

% glutaminsdure,

N-p-{N-(2-Fluoromsthyl-3, 4-d|hydro-d—oxoch|nazoIin-b‘-ylmethyl)-N-{prop-2-myI)amino]benzoyl-L-
glutaminséiure und
N-p-[N-(2-FIuoromethyl-3,4-dihydro-4—oxochinazolin-6-yimethyl)-N-chylarnino]benzoyl-L-glutamlnsﬁure.

40 B. Verfahren zur Herstellung eines Chinazolins nach Anspruch 1 oder sines pharmazeutisch zuldssigen
Salzes oder Esters davon, bei weichem
{a) eine Verbindung der Formel

R% I CHy~Z
~ 2
N
50 N
N 4
R
55 worin R' die in Anspruch 1 angegebene Bedsutung besitzt, mit der Mafgabe, dag, wenn R! fUr

Hydroxyaikyl, Aminoalkyl, Alkylaminoalky! oder Hydroxyalkoxy steht, die Hydroxy- und Amino-
Gruppen durch herkémmliche Schutzgruppen geschlltzt sind, R* filr Wasserstoff oder eine Schutz-
grupps steht und Z flir eine ersetzbare Gruppe steht, mit einer Verbindung der Formel
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HNF!Z-AI'-CONHF!3

worin Rz2, Ar und H3 die in Anspruch 1 angegebensan Bedeutungen besltzen. mit der MaBgabe das,

wenn R? fUr Hydroxyalkyl, Mercaptoalkyl, Aminoalkyl, Alkylaminoalkyl oder Carboxyalkyl steht, wenn
sine Aminc- oder Hydroxy-Gruppe in Ar vorllegt oder wenn eine Amino-, Hydroxy- oder Carboxy-

Gruppe in B? vorliegt, jede Mercapto-, Amino- und Carboxy-Gruppe durch eine herkSmmliche

Schutzgruppe geschilizt ist und jede Hydroxy-Gruppe durch sine herkmmliche Schutzgfuppe
geschiltzt sein kann oder auch nicht, umgesetzt wird;

worauf jede unerwlinschte Schutzgruppe in R*, R?, R? und Ar entfernt wird;

(b) sine S#ure der Formel

0
RS , CHy—N~AT—COZH

\ . s

N
RZ
x
N

rl

oder ein reaktives Derivat davon, mit einer Verbindung der Formel R3-NHz umgssetzt wird, wobei
R!, R?, A3, R* und Ar die in Anspruch 1 angegebenen Bedeutungen besitzen und Jede Mercapto-,
Amino-, Alkylamino- und Carboxy-Gruppe in R', A2, R® und Ar durch eine herikdmmiiche Schutz-

gruppe geschltzt ist und jede Hydroxy-Gruppe in R', R2, R?® und Ar durch eine herkﬁmmli_ch_q '

Schutzgruppe geschiltzt sein kann oder auch nicht;

worauf die Schutzgruppen durch herkmmliche MaBnahmen entiernt werden;

{c) zur Herstellung eines erfindungsgemé&Ben Chinazolins, worin R' fir Alkoxy, Aryloxy oder Alkoxy
mit bis zu 3 Kohlenstoffatomen, das einen oder mehrere aus Hydroxy und Alkoxy ausgewdhite

Substituenten trégt, steht, eine Verbindung der Formel

Rl
CHy-Z

worin R! fr Alkoxy, Aryloxy oder Alkoxy mit bis zu 3 Kohlenstoffatomen, das einen oder mehrare
aus Hydroxy und Alkoxy ausgewdhlte Substituenten triigt, steht, mit der MaBgabe, daB, wenn ein
Hydroxy-Substituent in R' voriiegt, dieser durch eine herkdmmiiche Schutzgruppe geschiltzt ist, und
Z ftir eine ersetzbare Gruppe steht, mit einer Verbindung der Formel

HNR2-Ar-CONHR?

worin R2, R2 und Ar die in Anspruch 1 angegebenen Bedeutungen besitzen, mit der Mafigabe, das,
wenn R2 flir Hydroxyalkyl, Mercaptoalky!, Aminoalky!, Alkylaminoalkyl cder Carboxyalkyl steht, wenn
eine Aminc- oder Hydroxy-Gruppe in Ar vorliegt oder wenn eine Amino-, Hydroxy- oder Carboxy-
Gruppe in R® vorllegt, jede Mercapto-, Amino- und Carboxy-Gruppe durch eine herkdmmiliche
Schutzgruppe geschilizt ist und jede Hydroxy-Gruppe durch eine herk&mmiiche Schutzgruppe
geschiitzt sein kann oder auch nicht, umgesetzt wird;

worauf die Schutzgruppen durch herk&mmliche MaBnahmen entfernt werden und die in der 4-
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Stellung des Chinazolin-Rings vorliegende Gruppe R' durch Hydrolyse mit einer Base entfernt wird;
(d) zur Herstellung eines erfindungsgem&sen Chinazolins, worin R' flir Mercapto, Alkylthio, Pyridylt-
hio, Pyrimidinylthio, Alkylthloalicyl, Pyridylthloalkyl oder Pyrimidinylithioalky! steht, ein Chinazolin der
Formel

Ré “ CBy——~Ar—CONHR3

r2

worin R! fUr Halogeno oder Halogencalkyl steht und BZ, R® R* und Ar die in Anspruch 1 =~
angegebenen Bedeutungen besitzen, mit der Maggabe, daB, wenn R? flir Mercaptoalkyi, Hydroxyal-

kyl, Amincalkyl, Alkylaminoalkyl cder Carboxyalkyt steht, wenn sine Amino- oder Hydroxy-Gruppe in - - -
Ar vorliegt oder wenn sine Amino-, Hydroxy- oder Carboxy-Gruppe in R® vorliegt, jede Mercapto-,
Amino-, Carboxy- und Hydroxy-Gruppe durch eine herkimmliche Schutzgruppe geschiitzt ist oder
alternativ jede Amino-, Carboxy- und Hydroxy-Gruppe nicht geschiitzt sein braucht, zur Herstellung
einer Verbindung, worin R! flir Mercapto steht, mit Thichamstoff umgesetzt wird oder zur Herstellung
einer Verbindung, worin R flir Alkyithio, Pyridylthio, Pyrimidinylthio, Alkylthicalkyl, Pyridylthicalkyl
oder Pyrimidinylthioalkyl steht, mit einem Alkyl~, Pyridyl- oder Pyrimidinyl-thiol umgesetzt wird;
worauf die Schutzgruppsn durch herkdmmliche MaBnahmen entfernt werden; oder

(8) zur Herstellung eines erfindungsgem&Ben Chinazolins, worin R' fllr Alkyithio steht, ein Chinazolin

der Formel : i
0
P<° " CHz=N—Ar—CONHRI
N
g2
S . S
N

Rl

worin R fir Mercapto steht und R2, R3, R* und Ar die in Anspruch 1 angegebsnen Bedsutungen
besitzen, mit der Mafgabe, daf, wenn R2 fiir Hydroxyalkyl, Mercaptoatkyl, Aminoalkyl, Alkylaminoai-
kyt oder Carboxyalkyl steht, wenn eine Amino- oder Hydroxy-Gruppe in Ar vorliegt oder wenn sine
Amino~-, Hydroxy- oder Carboxy-Gruppe in R?® vorliegt, jede Mercapto-, Amino-, Carboxy- und
Hydroxy-Gruppe durch eine herkémmliche Schutzgruppe geschiiizt ist oder alternativ jede Amino-,
Carboxy- und Hydroxy-Gruppe nicht geschiitzt sein braucht, mit siner Base umgesetzt wird und das
erhaltene Thiolat-Salz mit einem Alkylhalogenid alkyliert wird, um eine Verbindung herzustefien,
worin R' fllr Alkylthio steht;

worauf die gegebenenfalls anwesenden Schutzgruppen durch herkimmliche MaBnahmen entfernt
weardan. s

9. Pharmazeutische Zusammensetzung, welche eine Chinazolin nach Anspruch 1 oder ein pharmazeutisch
zuléssiges Salz oder einen pharmazeutisch zul@ssigen Ester davon zusammen mit einem pharmazeu-
tisch zuldssigen Verdlnnungs- oder Trigermitiel enthdlt, wobei die Zusammensetzung gegebenenfalls
ein oder mehrere weitsre Antitumorstoffe enthdlt, die ausgewihit sind aus mitotischen Inhibitoren,
Alkylierungsmittein, anderen Antimetaboliten, intercatativen Antiblotika, Enzymen, Topoisomerase-inhibi-
toren und biologischen Ansprechmodifiziermittein.

10. Die Verwendung eines Chinazolins nach Anspruch 1 oder eines pharmazeutisch zuldssigen Salzes oder
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Esters davon zur Herstellung eines Medikaments zur Behandiung eines Tumors im menschiichen oder .

tierischen Kdrper.

1. Verfahren zur Herstellung eines Chinazolins der Formel

0

“ CHy=N—AT—-CONER3
BN
2
™ R
N

-R],

worin

A flir Alkyl, Cycloalkyl, Alkenyl, Alkinyl, Alkoxy oder Alkyithio mit jewsils bls zu 6 Kohlenstoffatomen;
flir Aryl, Aryloxy oder Aralkyl mit jewsils bis zu 10 Kohlenstoffatomen; ' ‘

ftr Halogeno, Hydroxy, Mercapto, Pyridyltho oder Pyrimidinylthio;

fir Alkyl mit bis zu 3 Kohlenstoffatomen, das einen oder mehrere Substituenten triigt, die ausgewdhit

sind aus Halogeno, Hydroxy, Amino, Pyridylthio, Pyrimidinylthio, Alkoxy, Alkanoyloxy, Alkylthio, Alkyla-" " "

mino, Dialkylamino und Alkanoylamino mit jeweils bis zu 8 Kohlenstoffatomen und Aroyloxy und
Aroylamino mit jeweils bis zu 10 Kohlenstoffatomen; oder

fir Alkoxy mit bis zu 3 Kohlenstoffatomen, das einen oder mehrere Substituenten triigt, die ausgewdihit
sind aus Hydroxy und Alkoxy mit bis zu 8 Kohlenstoffatomen, steht; )

R2 flir Wasserstoff, Alkyl, Alkenyl, Alkinyl, Hydroxyalkyl, Alkoxyalkyl. Mercaptoalkyl, Alkylthioalkyl,
Halogenoalkyl, Cyanoalkyl, Aminoaikyl, Alkylamincatkyl, Dialkylaminoalkyl, Alkanoylatkyl, Carboxyalkyl,

Carbamoylalky! oder Alkanoyl mit jeweils bis zu 6 Kohlenstoffatomen oder Aroylatkyl mit bis zu 10 .

Kohlenstoffatomen steht;
Ar fir Phenylen, Naphthylen oder Sgliedriges oder 6gliedriges aromatisches Heterocyclen mit bis zu 2

. aus Sauerstoff, Stickstoff und Schwefel ausgewiihiten Hetercatomen sisht, das unsubstitulert Ist oder

einen oder mehrere Substituenten trigt, die ausgewdhit sind aus Halogeno, Phenyl, Cyano, Nitro,
Hydroxy, Amino und Carbamoyl sowie Alkyl, Alkoxy, Halogenoalkyl, Alkanoylamino, Alkylthio und
Alkoxycarbony! mit jewstls bis zu 6 Kohlenstoffatomen; und
R? flir eine soiche Gruppe steht, da R3*-NH; eine Aminsodure ist;
oder sines pharmazeutisch zuiéssigen Salzes oder Esters davon, dadurch gekennzeichnet, das

(a} eina Verbindung der Formel

0
R CHy=Z
A I 2
N
NN
o}
Rl

worin R' die oben angegebens Bedeutung besitzt, mit der Masgabe, das, wenn R' flir Hydroxyalkyi,
Aminocalkyl, Alkylaminoalky! oder Hydroxyalkoxy steht, die Hydroxy- und Amino-Gruppen durch
herkémmliche Schutzgruppen geschiltzt sind, R* fUr Wasserstoff oder eine Schutzgruppe steht und
Z flir eine ersetzbare Gruppe steht, mit einer Verbindung der Formel

HNR2-Ar-CONHR?
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i - worln R Ar und R?® die oben angegebenen Bedeutungen besitzen, mit der MaBgabe, das, wenn R?

E fir Hydroxyalkyl, Mercaptoalkyl, Aminoalkyl, Alkylaminoalkyl oder Carboxyalkyl steht, wenn eine
Amino- oder Hydroxy-Gruppe in Ar vorliegt oder wenn eine Amino-, Hydroxy- oder Carboxy-Gruppe

5 in R? vorliegt, jede Mercapto-, Amino- und Carboxy-Gruppe durch eine herkSmmliche Schutzgruppe

T geschiltzt ist und jede Hydroxy-Gruppe durch eine herkbmmiiche Schutzgruppe geschitzt sein kann

"7 77 oder auch nicht, umgesetzt wird; T

worauf jede unerwiinschte Schutzgruppe in R!, R2, R? und Ar entfernt wird;

(b} sine S#ure der Formel

N | R l CHy~N-AT=COp ¥
. \N |
. 16
Lt e PR . . 2
N
. o1

20

oder ein reaktives Derivat davon, mit einer Verbindung der Formsl R3-NHp umgesetzt wird, wobei
R', R2, R3, R* und Ar die oben angegebenen Bedeutungen besitzen und Jede Mercapto-, Amino-,
Alkyiamine- und Carboxy-Gruppe in R!, A2, R® und Ar durch eine herkdmmliche Schutzgruppe
25 geschiitzt ist und Jede Hydroxy-Gruppe in R!, R2, R3 und Ar durch eine herkSmmiliche Schutzgruppe
geschlitzt sein kann oder auch nicht; ‘
worauf die Schutzgruppen durch herkmmiliche MaBnahmen entfernt werden;
{c) zur Herstellung eines erfindungsgeméfen Chinazolins, worin R' fUr Alkoxy, Aryloxy oder Alkoxy
mit bis zu 3 Kohlenstoffatomen, das einen oder mehrere aus Hydroxy und Alkoxy ausgewﬁhlte RS

- o Substituenten trégt, steht, eine Verbindung der Formel e s
ST Rl
.' CHz-Z : P
FRETTOPURT- |- R . - L e e
N
R

worin R' die oben zuletzt angegebsne Bedeutung besitzt, mit der MaBgabe, daB, wenn ein Hydroxy-
Substituent in R' voriiegt, dieser durch eine herkdmmliche Schutzgruppe geschltzt ist, und Z flr
45 sine ersetzbare Gruppe steht, mit siner Verbindung der Formei

HNR2-Ar-CONHR?

worin B2, R?® und Ar die oben angegebenen Bedeutungen besitzen, mit der Masgabe, daB, wenn R?

60 fiir Hydroxyalkyl, Mercaptoalkyi, Aminoalkyl, Alkylaminoalkyl oder Carboxyalkyl steht, wenn eine
Amino- oder Hydroxy-Gruppe in Ar vorliegt oder wenn sine Amino-, Hydroxy- oder Carboxy-Gruppe
in A3 vorliegt, jede Mercapto-, Aming- und Carboxy-Gruppe durch eine herkmmliche Schutzgruppe
geschiitzt ist und jede Hydroxy-Gruppe durch eine herkimmliche Schutzgruppe geschiitzt sein kann
oder auch nicht, umgesetzt wird;

66 worauf die Schutzgruppen durch herkdmmliche MaSnahmen entfernt werden und die in der 4-
Stellung des Chinazolin-Rings vorlisgends Gruppe R' durch Hydrolyse mit siner Base entfernt wird;
{d) zur Herstellung eines erfindungsgeméBen Chinazolins, worin R* flir Mercapto, Alkylthio, Pyridyit-
hio, Pyrimidinylthio, Alkyithicalkyl, Pyridyithioalkyl oder Pyrimidinyithioalkyl steht, ein Chinazolin der
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" Formal

RS

—l-l-o

CHy~N~Ar—CONER3

Rr2

worin R! fUr Halogeno oder Halogenoalkyl steht und R2, R® R* und Ar die oben angegabsnen
Bedeutungen besitzen, mit der MaBgabe, das8, wenn R? flir Mercaptoalkyl, Hydroxyalkyl, Aminoatkyl,
Alkylaminoalky! oder Carboxyalky! steht, wenn eine Amino- oder Hydroxy-Gruppe in Ar voriiegt oder
wenn eine Amino-, Hydroxy- oder Carboxy-Gruppe In R3 vorliegt, jede Mercapto-, Amino-, Carboxy-
und Hydroxy-Gruppe durch eine herkmmiiche Schutzgruppe geschlfzt ist oder alternativ jede
Amino-, Carboxy- und Hydroxy-Gruppe nicht geschlitzt sein braucht, zur Herstellung einer Verbin-
dung, worin R' fir Mercapto steht, mit Thioharmnstoff umgesetzt wird oder zur Herstellung einer
Verbindung, worin R' fir Alkylthio, Pyridyithio, Pyrimidinyithio, Alkylthioalleyl, Pyridylthioalkyl oder
Pyrimidinylthioalky] steht, mit einem Alkyi-, Pyridyl- oder Pyrimidinyl-thlol umgesetzt wird;

worauf die Schutzgruppen durch herkmmliche MaBnahmen entiernt werden; oder

(e) zur Herstellung sines erfindungsgeméBen Chinazolins, worin R' flr Alkylthio steht, ein Chinazolin
der Formel

1]
Ré CBy—H—Ar—CONER3 -
) Ny | e
o )
N

worin R fiir Mercapto steht und RZ, R?, R* und Ar die oben angegebsnen Bedeutungen besitzen,
mit der Malgabe, daB, wenn R? fir Hydroxyalkyl,- Mercaptoalkyl, Aminoalkyl, Alkylaminoalkyl oder
Carboxyalky| steht, wenn sine Amino- oder Hydroxy-Gruppe in Ar vorliegt oder wenn eine Amino-,
Hydroxy- oder Carboxy-Gruppe in R3 vorliegt, jede Mercapto-, Amino-, Carboxy- und Hydroxy-
Gruppe durch eine herkdmmliche Schutzgruppe geschiitzt ist oder alternativ jede Amino-, Carboxy-
und Hydroxy-Gruppe nicht geschilizt sein braucht, mit einer Base umgesetzt wird und das erhaltene
Thioiat-Salz mit einem Alkylhalogenid alkyliert wird, um eine Verbindung herzustelien, worin R' flr
Alkyithio steht:

worauf dite gegebenenfalls anwesenden Schutzgruppen durch herkimmiiche MaBnahmen entfernt
wercen.

2, Verfahren nach Anspruch 1, bei welchem
R' fir Methyl, Ethyl, Prop-2-enyl, Prop-2-inyl, Methoxy, Methylthio, Phenyl, Benzyl, Fluoromethyl,
Difluoromethyl, Trifluoromethyt, Hydroxymethyl, Aminomethyl, Methoxymethyl, Acetoxymethyi, Methylt-
hiomethyi, Methylaminomethyl, Dimethylaminomethyl oder Acetamidomsthyl steht;
R2 fiir Wasserstoff, Methyi, Ethyl, Propyl, Prop-2-enyt, Prop-2-inyl, 2-Hydroxyethyl, 2-Methoxyethyl, 2-
Mercaptosthyl, 2-Methyithicethyl, 2-Aminoethyl, 2-Methylaminosthyi, 2-Dimethylaminoethyl, 2-Bromo-
ethyl oder Acetyl steht;
Ar fUr 1,4-Phenylen oder Thien-2,5-diyl steht, das unsubstituiert ist oder einen Substituenten trigt, der
ausgewihlt ist aus Chioro, Methyl, Methoxy oder Trifluoramethyl;
und
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R fUr eine solche Gruppe steht, daB R3-NH. L-Alanin, L-Giutamins#iure oder L-Asparaginséure Ist.

Verfahren nach Anspruch 1, bei welchem

R' fir Methyl, Ethyl, Isopropyi, Cyclopropyl, Cyciohexyl, Methoxy, Ethoxy, Phenoxy, Fluoro, Chioro,
Hydroxy, Mercapto, Pyrimidin-2-ylthio, Pyrimidin-2-ylthiomethyl, 2-Hydroxyethoxy oder 2-Methoxyst-
hoxy steht;

R? fir Wasserstoff, Methyl, Ethyl, Prop-2-inyl, 3-Hydroxypropyl, 3-Methoxypropyi 2-Fluoroethyi, Gyano-

methyl, Acetonyl, Carboxymethyl oder Carbamoylethyl sieht;
Ar flr 1,4-Phenylen, Thien-2,5-diyl, Pyrid-2,5-dlyl, Pyrimidin-2,5-diyl, Thiazol-2,5-dlyl oder Oxazoi-2,5-

diyl steht, das unsubstitulert ist oder einen Substituenten tréigt, der ausgewdhit ist aus Fiuoro, Chioro,

Cyano, Nitro, Hydroxy, Amino oder Acetamido; und
R?® flr eine solche Gruppe steht, dad R3-NH» L-Glutaminsdure, Glycin, L-Phenylalanin L-Serin, L-
Ornithin oder L-Asparagins&ure ist.

Verfahren nach Anspruch 1 (a), {b) oder (¢}, bei welchem

R! flr Methyl, Ethyl, Mathoxy, Fluoromethyl oder Hydroxymethyl steht;

R2 fir Wasserstoff, Methyl, Ethyl, Propyl, Prop-2-enyl, Prop-2-inyl oder 2-Hydroxyethy| steht;
Ar fir 1,4-Phenylen oder Thien-2,5-diyl steht und

R? flir eine solche Gruppe stsht, dag R3-NH, L-Glutaminsture ist.

Vsrfahren nach Anspruch 1 {a), (b) oder (¢}, bei walchem

R flir Mathyl, Methoxy, Fluoromethyl oder Hydroxymethy! steht;

R? flir Wasserstoff, Methyl, Ethyl, Prop-2-inyl, 3-Hydroxypropyl, 2-Fluorosthyl oder Acetony! steht;
Ar fir 1,4-Phenylen, Thien-2,5-diyl, Pyrid-2,5-diyl oder 2-Fluoro-1,4-phenylen steht; und

48
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