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TRISUBSTITUTED PHENYL DERIVATIVES

The present invention concemns néw organic compounds, processes for their
production, pharmaceutical compositions containing them and their use as
pharmacsuticals éspecially for the treatment of proliferative and/or inflammatory
disorders and cancer.

More particularly the invention concerns compounds of the formula

.R‘

wherein R, and R, are the same or different and represent hydrd_xy, alkoxy,
acyloxy, alkyl or acyl, whereby R, is in the 5- or 8-position, with the proviso that
R, and R, are not simuitaneously hydroxy or acyloxy, and

a) W represents -CH,CH,-, R, represents a group of formula

/R*s
X
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wherein R, represents hydrogen, alkyl, alkoxy or amino and X represents oxygen,
hydroxyimino or alkoxyimino, R, represents a group of formula

—N
N\

R,

wherein R, and R, are the same or different and represent hydrogen, alkyl, acyl
or alkoxycarbonyl, or

b) W represents - CH,CH,-, -CH=CH-, -CH,0- or -CH,NR,-, whereby the
heteroatom adheres to ring B and R, represents hydrogen, alkyl or acyl, R, and

R, form together with the adjacent ring B a condensed ring system of formuia

n
(=2

wherein the symbol -—- represents a singie or a double bond, R, represents
ﬁydrogen, alkylthio, alkyl, alkoxycarbonyl, acyl, amino, acylamino, diacytamino,
alkytamino, dialkylamino, cyano, hydrbxy. alkoxy or mercapto, Y represents N or
CR,,, Ry, repi'esents hydrogen, alkyl, acyl or optionally substituted phenylalkyl, -
R,, represents hydrogen, alkoxycarbonyi, cyano or acyl, Z represents O or S and
V represents NH, if the symbol ---- represents a single bond, and N, if the symbol
=—=- represents a double bond, with the proviso that, if R, represents hydroxy or
mercapto and Y represents N, the compounds exist predominantly in the

tautomeric form of formula
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W It

R,

N NH

X
wherein R, represents O or S, in free form or, where such forms exist, in salt
form, herein briefly named "compounds of the invention®.

The cdmpounds of the invention possess interesting pharmacological, in particular
antiproliferative, antiinflammatory and antitumor activity.

Alkyl as such or as part of a substituent such aé alkoxy préferably isof1to 4
carbon atoms, it particularly is methyl or ethyl. Acyl preferably is the residue of
a carboxylic acid, in particular an alkyl, arylalkyl or aryl carboxylic acid, whereby
aryl preferably is phenyl, and the alkylene part of acyl, including the carbonyl
group, preferably is of 1 to 5 carbon atoms. A preferred acyl moiety is acetyl.

In'é-preferred group of compounds of the invention R, and R, independently.are

alkoxy of 1 to 4 carbon atoms, W represents -CH,CH,- and R, and R, represent

a condensed ring system as defined above.
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A preferred group are compounds of formula

<N
Rlp Rlp
(I:H1 | Ip- or (l:Hz '
CH, P CH,
v °
N Y | N\/N\R
10

wherein -R',p and R;, are the same or different and represent hydroxy, alkoxy,
acyloxy, alkyl or acyl, whereby R,, is in the 5- or 6-position, with the proviso that
R,, and R,, are not simultaneously hydroxy or acyloxy, R,, represents hydrogen,
alkyl, alkoxycarbonyl, acyl, amino, acylamino, diacylamino, alkylamino,
dialkylamino, cyano, alkoxy or hydroxy, Y, represents N or CH and R,
represents hydrogen,'alkyl or acyl, with the proviso that, if R, represents hydroxy
and Y, represents N, the compounds exist predominantly in the tautomeric form

of formula
3
R,q
=
| CH,

NvNH

in free form, or where such forms exist, in salt form.
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A further preferred group are compounds of formula

i |
cH lo
2
c/R“
S
\ xo
N
/ -~
R‘Io Rs"

wherein R,, and R,, are the same or different and represent alkyl, acyl or alkoxy,
and R, R,, Ry, and X, have the same significance as R, R,, R, and X, in free
form or, where such forms exist, in salt form.

Unless otherwise stated alkyl moieties are preferably straight or branched chains
having 1 to 12, especially 1 to 8 carbon atoms, particularly 1 to 6 and expecially
1to 4. Any lower alkyl presentas orina substituent is straight or branched-chain

and has preterably 1 to 4, especially'1 or 2 carbon atoms.

A further preferred group of compounds of the invention is the compounds

o'f formula
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THIS SHEET HAS BEEN
REPLAGED

s is hydroxy, alkyl of 1 to 4 carbon atoms or alkoxy of 1 to 4 carbon atoms;

R,, is hydroxy or alkoxy of 1 to 4 carbon atoms and is in the 5- or 6-position,

whereby R,, and R,, are not simuitaneously hydroxy; and
a) W, is -CH,CH,; i |
R, is a group of formula -COR,, whersin

Rg, is alkyl of 1 to 4 carbon atoms, alkoxy of 1 to 4 carbon atoms, or

amino; and

R,, is amino, alkylamino of 1 to 4 carbon atoms, dialkylamino independently

of 1 to 4 carbon atoms in each alkyl part thereof, alkylcarbonylamino of

1 to 4 carbon atoms in the alky! part thereof, or alkoxycarbonylamino of

1 to 4 carbon atoms in the alkoxy part thereof; or
b) W, is -CH,CH,-, -CH,NH-, -CH,O- or -CH=CH-, whereby the nitrogen or
oxygen atom is bound to ring B; and '

R, and R,, tagether with ring B form a condensed ring system of formula

NVYS V\‘/N\R
as bs
wherein
the symbol ---- is a single or a double bond;
Ry is hydrogen, alkyithio of 1 to 4 carbon atoms, alkyl of 1 to 4 carbon

This Sheet Has Been Rep

[T

atoms, amino, diacetylamino, alkylamino of 1 to 4 carbon atoms,
hydroxy, alkoxy of 1 to 4 carbon atoms or mercapto;
is N or CR,,, wherein R,,, is hydrogen or alkoxycarbonyi of 1 to

~ 4 carbon atoms in the alkoxy part thereof,

is hydragen, alkyl of 1 to 4 carbon atoms or dialkoxybenzyl indepen-

dently of 1 to 4 carbon atoms in the alkoxy parts thereof; and
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Z and V are as defined above;
with the proviso that, if R,, is hydroxy or mercapto and Y, is N, then the
compounds exist pradominantly in the tautomeric form of formula

_ Res
R‘IS
W,
' NVNH .

wherein R’y is O or S,

its

_ in free form or, where such forms exist, in salt form.

An even further preferred group of compounds of the invention is the

compounds of formuila

Iss

wherein

R,.. is hydroxy, alkyl of 1 or 2 carbon atoms or alkoxy of 1 or 2 carbon atoms;

R,,. is hydroxy or alkoxy of 1 or 2 carbon atoms and is in the 5- or 6-position,
whereby R,,, and R,,, are not simultaneously hydroxy;
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W,, is -CH,CH,-, -CH,NH-, -CH,0- or -CH=CH-, whereby the nitrogen or

oxygen atom is bound to ring B; and

R,, and R, together with ring B form a condensed ring system of formula

R

1085

ass - bss

wherein
the symbol —- is a single or a double bond;
Ry,  is as defined above;
Ry is hydrogen, methyl, 2,5-dimethoxybenzyl or 2,6-dimethoxybenzyl;
and '
'Z and V are as defined above;

whereby, if R, is hydroxy or mercapto, then the compounds exist predominantly
in the tautomeric form of formula '

THIS SHEET HAS BEEN '
Ress | REPLACED

ltss T

wherein R,,, and R,,, are as defined above and Ry, is oxygen or sulfur,

in free form or, where such forms exist, in salt form.

This Sheet Has Been Rer
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In a subgroup of compounds of formula Iss R,,, is methoxy or ethoxy. in
a further subgroup thereof R,,, is methoxy or ethoxy. In a further subgroup
thereof W, is -CH,CH,-. In a further subgroup thereof R,,, and R,,, together with
ring B form a condensed ring system of formula ass or bss wherein R,, is alkyl
or alkoxy, each of 1 to 4 carbon atoms; R,q,, is hydrogen, methyi or 2,5- or 2.64
dimethoxybenzyl; Z is O; and V is N and the symbol ---- represents a double
bond.

The present invention also provides processes for the preparation of

compounds of formula |, comprising

a) for the preparation of compounds of formula la and 1b

™ T
CHz Ia or NH b

R, R,
R, . R,

wherein the substituents are as defined above, reducing a compound of formula

lla, itb or lic
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R, R, /©- R,
R, ) R R,
CH ﬁﬂ

or

=0

or

Il '
CH N.
R R,

ITa iIb 3 (]

]

wherein the substituents are as defined above, in _converiﬁonal manner or

b} for the preparation of compounds of formula -

F O
R; R;
w Icand w d
@(R" @Y
NVIY HN_ \Rm

wherein R;" is hydrogen, hydroxy or alkyl and the other substituents are as de-

fined above, ring closure of the heterocycle of the bicyclic ring system starting
from monocyclic precursors of formula

THIS SHEET HAS BEEN
' REPLACGED

“TH iTin
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wherein R', represents alkyl and R', represents alkoxycarbonyl, cyano or acyl,

>
¢ 2

COOR’

V/
Ry

and the other substituents are as defined above, according to known methods for
the preparation of quinolines and gquinazolines, or

‘¢) for producing compounds of formula

R

R4

wherein the substituents are as defined above and D represents O or NR,,
reacting a compound of formula
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| R,
R; -

T

RlZ

wherein R,, represents a leaving group, with a compound of formula
DH _
©—~R3 \'/
R4

wherein the substituents are as defined above, or

d) for producing compounds of formula

CH
|

- | GI .
E)—ﬂ%
R,

wherein the substituents are as defined above, coupling a compound of formula
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F0=0

wherein R,, represents a Sn(alkyl),-group or a B(R,,),-group, whereby R,
represents atkyl, cycloalkyl, alkoxy or aryloxy or the two substituents may form
- together with the boron atom a cyclic structure derived from 9-bora-bicyclananane
or catecholborane, and the rest of the substituents are as defined above, with a

compound of formula

12

wherein the substituents are as defined above, or

é)' for the preparation of compounds of formula | starting from different com-
pounds of formuta |, by functional group transformation, such as ester, amide and '
eiher cleavage, acylation and alkylation of hydroxy or amino functions, decarbox-
ylation or by chemical manipulation of the heterocyclic ring system, such as
reduction of or addition to -C=N- bonds,

whereby in these reactions functional groups may be protected by suitable
protecting groups, which may be removed subsequent to the reaction in
conventional manner, and recovering thus obtained compounds of formula i in

~ free form or, where such forms exist, in salt form.
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Process a) may be performed following standard procedures for hydrogenation
of double or triple bonds, preferably using hydrogen in combination with
hydrogenation catalysts, such as Pd, Pt or Rh, most preferably Pd on charcoal
and, for reduéing a Schiff-base (formuia lic) using a complex metal hydride, such
as sodium cyanoborchydride, in an inert soivent, e.g. an alcohol.

Process b) is periormed according to standard reactions for the synthesis of
heterocycles fused to a benzene ring starting from appropriately substituted
benzenea derivatives.

Process c) is performed according to standard procedures for O- and N-alkylation
using benzy! halogenides, -sulfates or -mesylates, preferably benzylbromides, in
the presence of a suitable base, preferably alkali carb'onates or alkali hydrides,
in an inert and preferably polar solvent, such as acetone or dimethylformamide,
at temperatures between -20 and 120° C, preferably between room temperature
and 60° C. '

Process d) is performed éccording to standard procedures for the coupling of
vinylstannanes (Stille coupling) or vinylboranes, preferably prepared by addition
of boronhydrides to alkynes of formuia Viilb with arylhalogenides, preferably
aryliodides and arylbromides, under transition metal catalysis, preferably using
palladium catalysts.

The starting material of formula lla may be prepared reacting a compound of for-
mula |

R, vm
R]
CH,.P(CHYW
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with a compound of formula

CHO
R,
R, .

or reacting a compound of formula
R: vima
Rl
CHO '

with a compound of formula

CH,.P*(CH,),W"
IXa
R!
R, ' :

wherein the substituents are as defined above and W’ represents an anidn,
preferably bromide. This process méy be carried out in 2 manner conventional
for Wittig/Horner/Emmons type reactions by treatment of the phosphor component
with a base, such as an alkyl lithium, an alkali hydride or an alkali amide, e.g.
sodium amide, lithium diisopropylamide. or an alkali alcoholate, at a temperature
between -70° C and 100° C and simuitaneous or subsequent conversion with the
carbony!l component at temperatures between -70° and 120° C, preferably -60°
to 60° C, in appropriate solvents, such as, for example, tetrahydrofuran, toluene

or dimethylsuifoxide.
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The starting material of formula {ib may be prepared reacting a compound of for-

"‘mula

R, vimb
R, .
C=CH
with a compound of formula

Rys
Xb
R,

R,

wherein the substituents are as defined above and R,; represents halogen,
preferably iodine, following standard procedures for the Heck reaction of

haloolefines with acetylenes.

The starting compounds of formula Il can be prepared analogously as described

for the compounds of formula |.

The other starting materials and intermediate compounds are either known orcan
be prepared according to known methods or analogously as described in the
examples. '

In the following examples, which illustrate the invention but in no way limit its

scope, references to temperature are in degrees celsius.

. SUBSTITUTE SHEET (RULE 26)



WO 96/28430 | PCT/EP96/011i6

. 17

Example 1: 5-[2-(2,5-Dimethoxyphenyl)ethyl]-2-acetylamino benzoic acid
methylester (process a) :

1560 mg of 5-[2-(2,5-dimethoxyphenyl)ethenyi}-2-acetylamino bénzoic acid
methylester are dissolved in 10 ml of ethyl acetate. After addition of 25 mg of
paliadium (10% on charcoal) the mixture is stirred overnight under an atmosphere
of hydrogen and filtered over celite. The filtrate is evaporated in' vacuo to obtain
the title compound as colourless crystais.

mp: 81-83°.

Analogously as described in example 1 the following compounds of formula A

T
CH,
@ &
SN
. X
N
~
R, Ry
are obtained:
Ex: | R, R, R, R, Ry | X | m.p.:
2 OCH, | 5-OCH, { O-nBu Ac H ] O 58°
3 -t 6-OCH, | OCH, Ac H O 108°
4 -"- 5-OCH, CH, H H (o) ail
5 - a%a NH, H ] o] 1z
L . o
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Example 6: 6-[2-(2,5-Dimethoxyphenyl)ethyi]-d-ethyi-quinazoline
| (process a)

150 mg of 8-[2-(2,5-dimethoxyphenyl)ethynyi]-4-ethyl-quinazoline are dissoived
in 10 m! of ethyl acetate. After addition of 20 mg of palladium (10% on charcoal)
the mixture is stirred overnight under an atmosphere of hydrogen and subse-
quently filtered over celite. The filtrate is evaporatéd in vacuo and the residue
crystallised from cylohexane to obtain the title compound as colourless crystals.
mp: 74°.

Analogously as described in example 6 the following compounds of formula B,

©Y

W w
are obtained:

<>f

(
4

N§/\
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s | B - £ “ |N| Nag 118°

10| B - ~ | eocH, [N]| ocH, 133-135°
1| ¢ - -~ - |- . 198-201°
12| B .. OH | 5-0CH, | N | oOcCH, 176-180°
13| B - JocH,{ - | N| NHCH, 147-150°
14| B .. -~ | s0OH |N]| oOcH, 174-178°
15| B - -~ | sock [N| H 76-80° |
16| B . N| ocH, 62° |
17] B . ~ |N| ocH . 70°

18| B . | OCH, | 50CH, | N| c.h, 80°

9] B - CHs | 5CH, |N| -~ 42°

20| B ~. | OCH, | 60CH, |[N]| - 104-108°

Example 21: 6-(2,5-Dimethoxybenzylamino)-3H-quinazolin-4-one (process a)
A mixture of 200 mg of 6-amino-3H-quinazolin-4-one and 206 mg of 2,5-
dir;\ethoxybenzaldehyde in 12 mi of dry methanol is heated to 60° for 16 hours.
After cooling the yeliow precipitats is filtered and resuspended in 10 mi of dry
methanol. This mixture is treated with 85 mg of sodium cyanoborchydride and

heated for some minutes until all the materials are dissolved. After stirring for 2

hours at room temperature, the mixture is poured into water and extracted with

ethyl acetate. The combined organic extracts are dried over magnesium sulfate

and evaporated in vacuo. The pure title compound is obtained by crystallisation

SUBSTITUTE SHEET (RULE 26)
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from ethanol as colourless crystals.
mp: 203-205°. '

Example 22: (2,5-Dimethoxyphenyl)ethyl}l-4-hydroxy-3-quinoline-
carboxylic acid ethylester (process b)

1.48 g of diethyl {4-[2-(2,5-dimethoxyphenyl)ethyllaniiino}methylene-malonate are
dissolved in 20 ml of warm dipheny|e_ther and heated to reflux for 30 minutes. The
- cold mixture is diluted with pehtane. and the precipitate collected and dissolved
in dichloromethane. The solution is dried over magnesium sulfate, and the solvent
distilled off. The residue is cristallysed from isopropanol to afford the title
compound as yellowish crystals. mp: 195-198 °.

Example 23: 6-(2,5-Dimethoxybenzyloxy)-3H-quinazolin-d-one (process b)
90 mg of 5-(2,5-dimethoxybehzyloxy)-z-formylaminobenzamide are heated without
solvent in a Kugeirohr apparatus at 170° for 1 hour. The resuiting solid is purified
by silica gel chromatography (ethyl acetate) to give colourless crystals.

mp: 155-158°. |

Example 24: 3-(2,6-Dimethoxybenzyl)-6-(2,5-dimethoxybenzyloxy)-3H-
quinazolin-4-one (process <)

12 mg of sbdium hydride (80% in mineral oil) are added to a soiution of 115 mg
of 3-(2,6-dimethoxybenzyl}-6-hydroxy-3H-quinazolin-4-one in 10 ml of dry
diméthylformamide. After stirring for 30 minutes at room temperature, 85 mg of
2,5-dimethoxybenzylbromide are added, and stirring is continued overnight. The
solvent is distilled off in vacuo, and the residue partitioned between aqueous pH7-
buffer solution and ethyl acetate. The organic phase is separated, dried over
magnesium sulfate and evaporated in vacuo. The pure title compound is obtained
after silica gel chromatography (toluene/ethyl acetate = 2/1) as colourless

crystals. mp: 148-150°.

Analogously as described in example 24 the following compounds of formula B
and C are obtained:

oo oo SUBSTITUTE SHEET (RULE 26)
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Ex. | form w R, R, F4 Rio Y| R m.p.
25 | C -CH,0- |OCH, | 5-OCH, |0 |25DMB |- |- 92°
26 {C -CH,0- | OCH, | 8-OCH, | O | 2,6-DMB | - 1- 167-170°
27 | B -CH,0- | OCH;, |6-OCH, |- |- | N | OCH, 170-172°
| N B e

2,5-DMB = 2,5-dimethoxybenzyl
2,6-DMB = 2,6-dimethoxybenzyl

Example 28: (E)-G-[Z-(Z,S-Dimethoxyphenyl)ethehyl)]-4-methoxyquinazoline
(process d) _ , -

At 0° under argon atmosphere, 500 mg of 2,5-dimethoxyphenylacetylene dissolved
in 30 ml of dry tetrahydrofuran are treated with 450 mg of 8-
boranbicyclo[3.3.1]nonane. After stirring for 2 hours at room temperature, 650 mg
of 6-iodo-4-methoxyquinazoline, 800 mg of potassium phosphate, 64 mg of tetrakis-
(triphenylphosphine)palladium(0), and 15 ml'of dioxane are added to the vinyiborane
intermediate. The mixture is stirred vigorously at 85° for 3 hours, then poured into
water and extracted with ethyl acetate. The combined organic extracts are dried
over magnesium sulfate and concentrated in vacuo. The residue s
chromatographed on silica gel to give the title compound as yellowish oil. '
'"H-NMR (CDCL,): 8.77 (s, 1H); 8.19 (d, J=2Hz, 1H); 8.10 (dd, J=2+8.8Hz, 1H); 7.90
(d, J=8.8Hz, 1H); 7.60 (d, J=16.5Hz, 1H); 7.24 (d, J=16.5Hz, 1H); 7.18 (d, J=2.4Hz,
1H); 6.80-6.90 (m, 2H); 4.21 (s, 3H); 3.88 (s, 3H); 3.84 (s, 3H). v

Analogously as described in example 28 the following compound of formula B is

obtained:
T
Ex w R, R, Y R, m.p
29 -CH=CH- OCH, 5-OCH, N C,H; 105°
(E) :
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Exampie 30: 6-[2-(2,5-Dimethoxyphenyi)ethyi]-3-methyl-4-quinazolinone

(process &) - o

34 mg of 6-[2-(2,5-dimethoxyphenyl)ethyl]-4-quinazolinone are dissolved in 4 ml of

dry dimethylformamide and treated with 4 mg of sodium hydride (80% in mineral oil). _—
After stirring for 30 minutes, 0.1 mi of methyl icdide are added, and stirring is
continued for 1 hour. The mixture is poured onto water and extracted with ethy!

acetate. The combined organic layers ére dried over magnesium -sulfate and
concentrated in vacuo. Silica gel chromatography (cyclohexane/ethyl acetate = 1/2)

of the residue gives the title compound as colourless crystals. mp: 83-85°.

Analogously as described in example 30 the following compounds of formula B and

C are obtained:

_ ]
[&x | form | w R, | R, Y R, |z| R, | mp. "

31 C | -CH,CHy, | OCH, | 5-OCH, . - | o|2so0om8 | 7880° “

2 | ¢ | oo | - . - o] cn 150° II &
| 33| B |-cHoH-| -*- | -~ | —e== |oOH,| - - 150-

J:ooc,n, 151°

34 | ¢ -*- | 6-OCH, . .- |o|asomB| 140- |

n ' 142°

Example 35: 6-[2-(2,5-Dimethoxyphenyljethyl}-2,3-dihydro-1H-
quinazolin-4-one
{process 8)
130 mg of 6-[2-(2,5-dimethoxyphenyl)ethyi]-3H-quinazolin-4-one are dissolved in 3
m! of acetic acid and treated with 58 mg of sodium borohydride. After stirring for 5
hours at room temperature, the mixture is poured onto 2 M aqueous pH7 buffer
solution énd extracted with ethyl acetate. The combined organic layers are dried
over magnesium sulfate and concentrated in vacuo. The residue is
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chromatographed on silica gel to give the title compound as colourless crystals. mp.:
138-140°.

Analogously as described in example 35 the following compound of formula D is

obtained: _
ﬂ Ex w R, R, p R,, m.p. "
36 .CH,CH,- | OCH, | 5-OCH, 0 CH, |110-112°

Example 37: 4-Amino-6-[2-(2,5-dimethoxyphenyl)ethyl]-quinazoline (process e)
A solution of 50 mg of 4-diacetylamino-6-[2-(2,5-dimethoxyphenyl)ethyl]-quinazoline
and 10 mi of 1 N aqueous sodium hydroxide solution in dioxane is stirred for 3
hours at room temperature. The mixture is poured onto water and extracted with
ethyl acetate. The combined organic extracts are dried over magnesium sulfate and
concentrated in vacuo. The residue is taken up in.methanol. stiried for 30 minutes,
fitered and concentrated again. Chromatographic purification. (sifica gel, ethyl

acetate) gives the titte compound as colourless crystals. mp.: 160-165°. -

Example 38: 6-[2-(2,5-Dimethoxyphenyl)ethyl]-4-isopropyloxyquinazoline
(process e) ‘

150 mg of 6-[2-(2,5-dimethoxyphenyl)ethyl}-3H-quinazolin-4-one are heated together
with-5 mi of phosphorus oxychloride and 100 mg of phosphorus pentachloride at
reflux for 30 minutes. The mixture is concentrated in vacuo and then partitioned
between ice-cold 2 M aqueous pH 7 buffer and ethy! acetate. The organic layer is
separated, dried and evaporated in vacuo to yield crude 6-[2-(2,5-
dimethoxyphenyl)ethyl]-4-chloroquinazoline, which can be directly used in the
following step or purified by chromatography (silica gel, cyclohexane/ethyl acetate
= 1/1). The crude intermediate is added to a solution of sodium isopropoxide
(prepared from 8.3 mg of sodium in 20 ml of isopropanol) in isopropanol. The
mixture is refluxed for 1 hour, concentrated in vacuo and poured onto water.
Extraction with' ethyl acetate yields the crude title compound, which is purified by
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chromatography on silica gel (cyclohexane/ethyl acetate = 2/1) to give a colourless
oil. ' .

'H-NMR (CDCL,): 8.73 (s, 1H); 7.92 (d, J=2Hz, 1H); 7.82 (d, J=8.5Hz, 1H); 7.66 (dd,
J=2+8.5Hz, 1H); 6.63-6.80 {m, 38); 5.62 (sep, J=6.2Hz, 1H); 3.77 (s, 3H); 3.71 (s,
3H); 2.91-3.1 (m, 4H); 1.47 (d, J=6.2Hz, 6H).

Analogously as described in example 38 the following compounds of formula | are

obtained:
Ex | form w R, R, Y R, Z | R, m.p.:
39 B -CH,CH,- | OCH; | 5-OCH; | N | SCH, | - - 95°
40 C =t B - - - S H | 185-190°

Example 41: 6-[2-(5-Hydroxy-2-methoxyphenyl)ethyl}-3H-quinazolin-4-one
(process e) _ .

20 mg of 6-[2-(S-hydroxy-2-methoxyphenyl)ethyl}-4-methoxyquinazoline are
dissolved in 8 ml of methanol and treated with 1 ml of 4 N aqueous hydrochloric
acid. The mixture is stirred for 16 hours at room temberature. then poured onto 2
M aqueous pH 7 buffer and extracted with ethyl acetate. The combined organic
extracts are dried over magnesiurh sulfate and evaporated in vacuo. The residue
is chromatographed on silica gel (dichloromethane/methanoi = 9/1)' to yield- the
title compound as colourless crystals. mp: 221-224°.
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Example 42: 5-[2-(2,5-Dimethoxyphenyl)ethyi]-2-methoxycarbonyl- -

amino benzoic acid methylester (process e) '

A mixture of 115 mg of 5-[2-(2,5-dimethoxyphenyl)ethyl}-2-amino benzoic acid
methylester and 50 mg'of.4-dimethylaminopyridiné in & mi of dry dichloromethane
is treated with 35 mg of methyl chloroformiate and stirred for 3 hours at room
temperature. Then the mixture is poured onto aqueous pH7 buffer solution and
extracted with ethyl acetate. The combined organic extracts are dried over
magnesium sulfate and concentrated in vacuo. The crude product is purified by
silica gel chromatography (cyclohexane/ethyl acetate = 8/1) to yield the titie
compound as colourless crystals. mp: 80-82 °.

Example 43: 5-[2-(2,5-Dimethoxyphenyl)ethyi]-2-methylamino benzoic acid
methylester (process e) _
110 mg of 5-[2-(2,5-dimethoxyphenyl)ethyl]-2-amino benzoic acid methylester are
dissolved in 6 ml of dry dimethylformamide and treated with 13 mg of sodium
-hydride (80% in mineral oil).'After stirring for 30 minutes at room temperature, 0.2
mi of methyl iodide are added and stirring continued overnight. The solvent is
distilled off in vacuo, and the residué is partitioned betwéen aqueous ph7 buffer
~ solution and ethy! acetate. The separated organic layer is dried over magnesium
sulfate and concentrated ih vacuo. The residue is chromatdgraphed on silica gel
(hexane/ethy! acetate = 7/1) to give the title compound as colourless crystals. mp:
73 °.

Analogously as described in example 43 the following compound of formula A is

- obtained:

[ SRR
Ex R, R, R, R, R, X m.p. T‘
44 OCH, |5-OCH,| OCH; | CH, CH, o oil
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Example 45: 5-[2-(2,5-Dlmethoxyphgnyl)ethyl]-a-acetylamlno benzoic acid
ethylester (process e)

A mixture of 83 mg of 5-.[2-(2,5—dimethoxyphenyl)ethyl]-a-acetwanﬁno-benzoic acid
butylester, 100 mg of lithium bromide, 55 mg of 1,B-diazabicyclo[5.4.0]undec?7-en
and 4 mi of dry ethanol is heated to reflux for 3 hours. After neutralisation with 0.1
N aqueous hydrochioric acid, the mixture is extracted With ethyl acetate. The
combined organic extracts are dried over magnesium sulfate and concentrated in
vacuo. The pure title .compound is obtained by silica gel chromatography
(hexane/ethy! acetate = 6/1) as colourless crystals. mp: 83°. .

Analogously as described in example 45 the following compound of formula A is
obtained:

Ex

46 OCHa S'OCHal 002H5 I Ac H 0 87'90°

Analogously as described in examble 45 the following compound of formula B is

_ obtained:
" o Ex m.p.
" _ 47 189-193°

Example 48: 5-[2-(2,5-Dimethoxyphenyl)ethyl]-2-amino benzoic acid
methylester (process e) _
87 mg of 5-[2-(2,5-dimethoxyphenyl)ethyl]-2-acetylamino benzoic acid methylester
are dissolved in 6 ml of methanol, treated with 1 ml of 4 N hydrochloric acid and
stirred for 48 hours at room temperature. The mixture is neutralised by addition of
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2 N aqueous sodium hydroxide solution and extracted with ethyl acetate. The

combined organic tayers are dried over magnesium sulfate and concentrated in

vacuo. Purification by chromatography on silica gel (hexane/ethyl acetate = 6/1)
- yields the title compound as colourless crystals. mp: 50-55°.

Analogously as described ih example 48 the following compounds of formula A are

obtained:
Ex R, R, Rs R, R, X m.p.
“ 49 | OCH, |6-OCH,| OGH | H H o |53-55°
o)
O

Example 52: 6-[2-(2,5-Dimethoxyphenyl)ethyl]}-4-hydroxy-quinoline (process e)

a) 300 mg of 6-[2-(2,5-dimethoxyphenyl)ethyl]-4-hydroxy-3-quinolinecarboxylic acid
ethylester are dissoived in 10 ml of methanol, treated with 6 ml of 10 % aqueous
‘potassium hydroxide solution and heated to reflux for 2 hours. The mixture is poured
onto 1 N hydrochloric acid and extracted with dichloromethane containing 3% of
ethanol. The organic layers are dried over magnesium sulfate and evaporatioh' of the
solv.'ent yields the corresponding free carboxylic acid as colourless crystals. mp:
148-151°.

b) 150 mg of 6-[2-(2,5-dimethoxyphenyl)ethyl]—4-hydroxy-a-quinolinecarboxylic acid
are dissolved in hot diphenylether, and the solution is heated to reflux for 1 hour.
The cold reaction mixture is diluted with ethyl acetate and extracted with 6 N
hydrochioric acid. The acidic aqueous layers are combined, washed with ethyl

. acetate, and then neutralised (pH 7) using aqueous ammor_tium hydroxide solution.
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Extraction with ethyl actetate, drying over magnesium sulfate and evaporation yields
a crude product, which is purified by chromatography on silica gel
(dichloromethane/methanol = 95/5) to give the title compound as yellowish crystals.
mp: 141-145°. ' -

~ Analogously as described in example 52 the following compound of formuia B is
obtained: ' '

m —
R? Y R,
5-OCH, -CH= OCH, oil
e

'H-NMR (CDCL,): 8.36 (d, J = 2 Hz, 1H); 7.52 (dd, J = 2 + 8.6 Hz, 1H); 7.48 (d, J
= 7.7 Hz, 1H); 7.32 (d, J = 8.6 Hz, 1H); 6.68 - 6.78 (m, 3H); 6.26 (d, J = 7.7 H2);
3.80 (s, 3H); 3.79 (s, 3H); 3.74 (s, 3H); 2.90 - 3.04 (m, 4H).

The starting materials may be prepared in the following manner:

A)5-[2-(2,5-Dimethoxyphenyl)ethenyl)-2-acetylamino benzoic acid methylester
4.1 mmoil of n-butyllithium (0.4 ml of 1.6 M solution in hexane) are added at -40° to
a solution of 412 mg of diisopropylamine in 30 ml of dry tetrahydrofuran. After
stirring for 30 minutes 672 mg of 2,5-dimethoxybenzyi-triphenylphosphonium
bi'bmide are added at this temperature. The suspension is siirred for another 30
minutes, cooled to -70° and treated with 300 mg of 2-acetylamino-5-formyi-benzoic
acid methylester in 8 ml of absolute tetrahydrofuran. The mixture is stirred for one
hour at -70° and for two hours at room temperature and then poured onto aqueous
ammonium chloride solution. Extraction with ethyl acetate and evaporation yields a
crude product, which is subjected to silica gel chromatography (hexane/ethyl acetate
= 9/i) to obtain the title compound as a mixture of the E- and Z-isomers.

'H-NMR(CDCI,): 11.05 (s, 1H E-isomer); 11.00 (s, 1H Z-isomer); 8.72 (d, J=8.8Hz,
1H E-isomer); 8.52 (d, J=8.8Hz, 1H Z-isomer); 8.16 (d, J=2.2Hz, 1H E-isomer); 7.95
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(d, J=2.2Hz, 1H Z-isomer); 7.74 (dd, J=2.2+8.8Hz, 1H E-isomer); 7.42( d d ,
J=2.2+8.8Hz, 1H Z-isomer); 7.41 (d, J=16.4Hz, 1H E-isomer); 7.14 (d, J=2.6Hz, 1H
E-isomer); 7.05 (d, J=16.4Hz, 1H E-isomer); 6.72-6.89 (m); 6.67 (d, J=12.2Hz, 1H
Z-isomer); 6.55 (d, J=12.2Hz, 1H Z-isomer); 3.97 (s, 3H E-isomer); 3.87 (s); 3.83 (s,
3H E-isomer); 3.78 (s, 3H Z-isomer); 3.59 (s, 3H Z-isomer); 2.25 (s, 3H E-isomer);
2.22 (s, 3H Z-isomer).

B) (E)-5-[2-(2,6-Dimethoxyphenyl)ethenyl}-2-acetylamino benzoic acid
methylester '
~ The title substance is obtained analogously as described under A)
'H-NMR(CDCL): 11.07 (s, 1H); 8.68 (d, J=8.8Hz, 1H); 8.13 (d, J=2.2Hz, 1H); 7.76
(dd, J=2.2+8.8Hz, 1H); 7.54 (d, J=16.6Hz, 1H); 7.41 (d, J=16.6Hz, 1H); 7.18 (t,
=8.3Hz, 1H); 6.60 (d, J=8.3Hz, 2H); 3.96 (s, 3H); 3.91 (s, 6H); 2.25 (s, 3H).

C) (E/Z)-5-[2-(2,5-Dimethoxyphenyl)ethenyl]-2-acetylamino-benzoic acid
butylester ' E
The title substance is obtained analogously as described under A)

'H-NMR(CDCI,): 11.10 (s, 1H E-isomer); 11.06 (s, 1H Z-isomer); 8.70 {d, J=8.8Hz,
1H E-isomer); 8.54 (d, J=8.8Hz, 1H Z-isomer); 8.12 (d, J=2.2Hz, 1H E-isomer); 7.96
(d, J=2.2Hz, 1H Z-isomer); 7.74 (dd, J=2.2+8.8Hz, 1H E-isomer); 7.42( d d
J=2.2+8.8Hz. 1H Z-isomer); 7.41 (d; J=16.4Hz, 1H E-isdmer); 7.14 (d, J=2.6Hz, 1H
E-isomer); 7.05 (d, J=16.4Hz, 1H E-isomer); 6.72-6.89 (m); 6.67 (d, J=12.2Hz, 1H
Z-isomer); 6.55 (d, J=12.2Hz, 1H Z-isomer); 4.36 (t, J=6.5Hz, 2H E-isomer); 4.23 (t,
J=6.5Hz, 2H Z-isomer); 3.86 (s, 3H E-isomer); 3.82 (s, 3H E-isomer); 3.77 (s, 3H
 Z-isomer); 3.58 (s, 3H Z-isomer); 2.24 (s, 3H E-isomer); 2.21 (s, 3H Z-isomer);
1.20-1.85 (m); 1.02 (t, J=7.3Hz, 3H E-isomer); 0.96 (t, J=7.3Hz, 3H Z-isomer).

D) 6-[2-(2,5-Dimetho¥yphenyl)ethynyl]-doethyI-quinazollne :

a) 6-lodo-4-ethyl-quinazoline |

154 mg of sodium are; dissoived in 20 ml of dry methanol and treated with 1.2 g of
4-chloro-6-iodo-quinazoline. The mixture is heated to reflux for 1 hour, and then the
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solvent is distilled off. The residue is partitioned between aqueous pH7 buffer
solution and ethy! acetate. The aqueous layer is extracted with sthyl aceiate, and
the combined organic extracts are dried over magnesium sulfate and evaporated in
vacuo. The residue is dissolved in cyclohexane/ethyl acetate (1/1) and filtered over
silica gel. The title compound is obtained as slightly yeliowish crystals after
evaporation of the solvent.

mp: 110-113°.

b) 6-[2-(2,5-Dimethoxyphenyl)ethynyil-4-ethyl-quinazoline

Argon is passed through a solution of 200 mg of 6-iodo-4-methoxy-quinazoline in
12 mil of dry dimethyiformamide for 15 minutes. Then 40 mg of tetrakis(tri-
phenylphosphine)- palladium, 113 mg of (2,5-dimethoxyphenyl)acetylene, 11 mg of
copper{l)iodide and 220 mg of. triethYlamine are added, and the mixture is heated
to 60° for 2 hours. The solvent is distilled off in vacuo and the residue partitioned
between water and ethyl acetate. The organic layer is separated, dried and concen-
trated in vacuo. The pure title compound is obtained after chromatography (silica
gel, cyclohexane/ethyl acetate = 2/1) as colouriess crystals. mp: 103-105°,

Analogously as described in D) the following compounds of formula 1ib (E-Q) are

‘obtained:

E) 6-[2-(2,5-Dimethoxyphenyl)ethynyllquinazolin-4-one, mp: 180-183°
| Fj 6-[2-(2,6-Dimethoxyphenyl)ethynyl]-4-methoxy-quinazoline, mp: 140-142°
G) 6-{2-(2,5-Dimethoxyphenyl)ethynyl]-4-ethoxy-quinazoline, mp: 75-77°
H) 6-[2-(2,6-Dimethoxyphenyl)ethynyilquinazolin-4-one, mp: 219-221°
I) 6-[2-{2-Benzyloxy-5-methoxyphenyl)ethynyl}-4-methoxy-quinazoline, mp: 112-
114° .
J) 6-[2-(2,5-Dimethoxyphenyi)ethynyl}-4-methyl-quinazoline, mp:113-116°
K) 6-[2-(2,5-Dimethoxyphenyl)ethynyi}-4-methoxy-quinazoline, mp:103-105°
L) 6-[2-(2,5-Diethylphenyl)ethynyi]-4-ethyl-quinazoline, mp: 56°
M) 6-[2-(2,6-Dimethoxyphenyl)ethynyl]-4-ethyl-quinazoline, mp: 155-157°
N) 5-[2-(2,5-Dimethoxyphenyl)ethynyl}-2-amino-benzamide '
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‘H-NMR(d,-DMSO:): 7.90 (br.s, 1H); 7.75 (d, J=2Hz, 1H)§ 7.27 (dd, J=2+8.5Hz, 1H);
7.15 (br.s, 1H); 6.93-7.05 (m, 4H); 6.90 (dd, J=3+8.8Hz, 1H); 6.71 (d, J=8.5Hz, 1H);
3.79 (s, 3H); 3.72 (s, 3H).

0) 6-[2-(2,5-Dlethoxyphenyl)ethynyl]-4-ethyl-quinazoline

'H-NMR (CDCL,): 9.21 (s, 1H); 8.30 (m, 1H); 7.93-8.04 (m, 2H); 7.08 (m, 1H); 6.82-
7.1 {m, 2H); 4.13 (qua, J=7Hz, 2H); 4.02 (qua, J=7Hz, 2H); 3.32 (qua, J=7.5Hz, 2H);
1.50 (t, J=7Hz, 3H); 1.48 (t, J=7.5Hz, 3H); 1.41 (1, J=7Hz, 3H).

P) 6-[2-(5-Benzyloxy-z-rﬁethoxyphenyl)ethynyI]-4-methoxyquinazoline
'H-NMR (CDCl,): 8.81 (s, 1H); 8.37 (d, J = 1.8 Hz, 1H); 7.96 (dd, J = 1.8+8.6 Hz,
1H), 7.88 (d, J = 8.6 Hz, 1H); 7.30-7.50 (m, 5H); 7.18 (d, J = 3 Hz, 1H); 6.98 (dd,
J = 3+9 Hz, 1H); 6.85 (d, J = 9 Hz, 1H); 5.05 (s, 2H); 6.20 (s, 3H); 3.90 (s, 3H).

Q) 6-[2-(2,5-Dimethoxyphenyl)]quinazoline
mp: 100-102°

R) 4-Diacetylamino-6-[2-(2,5-dimethoxyphenyl)ethynyl]quinazoline

a) 4-Amino-6-iodo-quinazoline ' |

500 mg of 4-chloro-6-iodo-gquinazoline are treated with 30 ml of agueous ammonium
hydroxide solution and heated to reflux for 2 hours. After cooling the precipitated title
compound is fiitered and dried. | |
'H-NMR (d,-DMSO): 8.66 (d, J = 1.8 Hz, 1H), 8.4 (s, 1H), 8.02 (dd, J = 1.8 + 8.7
Hz, 1H), 7.85 (brs, 2H), 7.45 (d, J=8.7 Hz, 1H). '

b) 4-Diacetylamino-6-iodo-quinazoline

A mixture of 340 mg of 4-amino-6-iodo-quinazoline, 1 mi of pyridine, and 20 ml
of acetic anhydride is heated to 80° for 1 hour. The cold mixture is poured onto
ice/water, stirred vigorously and extracted with ethyl acetate. The combined organic
extracts are dried over magnesium sulfate and concentrated in vacuo. The title
compound is obtained by chromatographic purification on silica gel (ethyl ace-

_tate/cyciohexane = 2/1).
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'H-NMR (CDCI,): 9.36 (s, 1H), 8.22 (dd, J = 1.9 + 8.9 Hz, 1H), 8.17 (d, J = 1.8 Hz,
1H), 7.90 (d, J = 8.9 Hz, 1 H), 2.34 (s, 6H).

c) 4-Diacetylamino-s-[z-(z.5-dimethoxyphenyl)éthynyl]-quinazo!ine

The titie substance is obtained analogously as described under C/b.

'H-NMR (CDCL,): 9.33 (s, 1H), 8.09 (dd, J =0.7 + 8.8 Hz, 1H), 8.04 (dd, J = 1.65
+ 8.8 Hz, 1H), 7.85 (dd, J = 0.7 + 1.65 Hz, 1H), 7.08 (d, J = 2.9 Hz, 1H), 6.90 (dd,
J =294+ 9 Hz, 1H), 6.82 (d, J = 9 Hz, 1H), 3.86 (s, 3H), 3.76 (s, 3H), 2.30 (s, 6H).

S) 6-[2-(2,5-Dimethoxyphenyl)ethynyi]-4-methylamino-quinazoline

a) 6-lodo-4-methylamino-quinazoline: |

Prepared analogously to the method described for the synthesis of
4-amino-6-iodo-quin-azoline. mp: 245°,

b) 6-[2-(2.S-Dimethoxyphenyl)ethynyl]-4-methylamino-quinazoline
The title substance is obtained analogously as described under D/b.

T) 6-[2-(2,5-Dimethoxyphenyl)ethynyl]-quinazoline

U) Diethy! {4-[2-(2,5-dimethoxyphenyl)ethyljanilino}methylene-malonate

The mixture of 820 mg of 4-[(2,5-dimethoxyphenyl)ethyllaniline and 690 mg of
diethy! ethoxymethylene-malonate is heated to 85° for 2 hours. On cooling the
dfoduct crystallises and is used without further purification. -

'H?NMR (CDCl,): 10.98 (d, J = 13.8 Hz, 1H), 8.51 (d, J =13.8 Hz, 1H), 7.14 - 7.22
(m, 2H), 7.01 - 7.09 (m, 2H)}, 6.78 (d, J = 8.7 Hz, 1H), 6.70 (dd, J =3 + 8.7 Hz, 1H),
6.66 (d, J = 3 Hz, 1H), 4.31 (qua, J = 7.1 Hz, 2H), 4.24 (qua, J = 7.1 Hz, 2H), 3.78
(s, 3H), 3.74 (s, 3H), 2. 86 (s, 4H), 1.38 (t, J =7.1 Hz, 3H), 1.33 (t, J = 7.1 Hz, 3H).

V) 5-(2,5-Dimethoxybenzyloxy)-2-formylaminobenzamide

A solution of 140 mg of 2-formylamino-5-hydroxybenzamide in 15 mi of dry
dimethylformamide is treated subsequently with 160 mg of potassium carbonate and
180 mg of 2,5-dimethoxybenzylbromide. The mixthre is stirred at room temperature
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for 4 hours; and then the solvent is distilied off in vacuo. The residue is partitioned
between water and ethyl acetate, and the separated organic layer is dried over
mag'nesium sulfate and evaporated in vacuo. Purification of the crude product thus
obtained by silica gel chromatography {ethyl acetate) gives the title compound as
colourless crystals. mp: 135-138°.

W) 3-(2,6-Dimethoxybenzyl)-6-hydroxy-3H-quinazolin-4-one

76 mg of sodium hydride {80% in mineral oil) are added to a suspension of 400 mg
of 6-hydroxy-3H-quinazolin-4-one in 20 ml of dry dimethylformamide. After stirring
for 30 minutes at room temperature, 560 mg of 2,6-dimethoxybenzylbromide are
added, and stirring is continued overnight. The solvent is distilled off in vacuo, and
the residue partitioned between aqueous pH7-buffer solution and ethyl acetate. The
organic phase is separated, dried over magnesium sulfate and evaporated in vacuo.
Silica gel chromatography yields a minor amount of the N,O-bis-alkylated product
followed by the pure title compound as colourless crystals. mp: 243-245°.

X) 3-(2,5-Dimethoxybenzyi)-6-hydroxy-3H-quinazolin-4-one
Prepared analogously as described under V).
mp: 203°.

Y) 6-Hydroxy-4-methoxyquinazoline |

A mixture of 200 'mg of 6-hydroxy-3H-quinazolin-4-one and 5 ml of
phosphorylchloride is heated to reflux for 2 hours. The excess phosphorylchloride
is distilled off in vacuo and the residue is taken up in a solution of sodium methoxide
(p‘repared from 80 mg sodium) in dry methanol. After refluxing for 2 hours the
solvent is distilled off and the residue is partitioned between aqueous ph7-buffer
solution and ethyl acetate. The organic phase is separated, dried over magnesium
‘sulfate and evaporated in vacuo. The crude product is directly used in the next
‘reaction or purified by chromatography on silica gel.

'H-NMR (d,-DMSO): 10.25 (br.s,1H); 8.61 (s,1H); 7.79 (d,J=9Hz,1H); 7.45
(dd,J=2.8+9Hz,1H); 7.32 (d,J=2.8Hz,1H); 4.09 (s,3H).
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The compounds of this invention possess advantageous chemotherapeutical
properties and exhibit on Idcal, ‘'systemic or oral application an'ﬁprolifera—
tive/antiinflammatory and/or anticancer activity. These activities can be shown inthe -
following tests, wherein the following abbreviations are used:

BSA = bovine serum albumin )

HaCaT = the cell line known as *human adult calcium temperature*
Hela-O = tumor cell line from human cervix '

A375 - = human melanoma cell line

A548 = human lung carcinoma cell line

MDA-MB-231 = human breast carcinoma cell line

SW-480 = human colon carcinoma cell line

DMEM = Dulbecco's modified eagle medium

EGF = epidermal growth factor
FCS = fetal calf serum

TGFa = transforming growth factor o
BSA = bovine serum albumin

MDA-MB-435 = human breast carcinoma cell line

HT-29 = human colon carcinoma cell line

1. Inhibition of proliteration in the human keratinocyte cell line HaCaT:
HaCaT cells, a spontaneously transformed, TGFa- and EGF—recéptor positive non- |
| tﬁrﬁorigenic human keratinocyte cell line with highly preserved phenotypic
differentiation characteristics of normal keratinocytes (Boukamp et al., J. Cell. Biol.
106: 761-771[1988]), are cultivated 'in DMEM medi'urh supplemented with 2.2 g/i
NaHCO,, 0.11 g/l sodium pyruvate, 15 mM Hepes, 5% fetal calf serum (FCS),
penicillin (100 U/ml), streptomycin (100 pug/mi), and glutamine (to increase the final
concentration by 4 mM). For the proliferation assay, cells are detached by
trypsinization, suspended in fresh medium, and seeded into 96-well microtiter plates
at 2000 - 4000 cells/0.2 mifwell. After 24 hours the medium is replaced with fresh
medium containing graded concentrations of test compound. After 3-4 days of
_incubation, the extent of cellular proliferation is measured by a colorimetric assay
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using sulforhodamine B (Skehan et al., J. Natl. Cancer Inst. 82: 1107-1112 [1890]).
The results represent the average ¥ standard deviation of three measurments.

In this test the compounds of the invention inhibit cell proliferation with IC,-values
ranging from about 0.003 uM to about 3 uM.

2. Inhibition of tumor cell proliferation:

Tumor cell lines, for example A375, A549, HelLa-O, MDA-MB-231, SW-480,
MDA-MB 435 and HT-29, available from American Type Culture Collection, are
grown in medium supplemented with 5 to 10%. heat inactivated (56° C/30 min) FCS
and antibiotics. At the time of 60-90% confluence the cells are harvested,
trypsinized, suspended in fresh growth medium and seeded into 96 well cell culture
plates at concentrations ranging between 1000 and 5000 cells/well. Cells are grown
for 3 - 4 days in a final volume of 0.2 mliwell, at 37° C in an humidified incubator
equilibrated with 5% CO,, in the presence of graded concentrations of test
compound. Extent of cellular proliferation is measured by a colorimetric assay using
MTS (Buttke et al., J.Immunol. Meth. 157: 233-240 [1993]) for celis growing in
suspension or by sulforhodamine B for adherent celis. In this experimental system
the compounds of this invention inhibit cell proliferation with IC,, ranging between
0.01 and 5 M.

The compounds of the invention are therefore indicated for use as antiprbliferaiive
Iéntiinflammatory and anticancer agents in the treatment of proliferative/inflammatory
disorders and cancer such as in suppression of neoplastic diseases, e.g.
inflammatory/proliferative skin diseases and skin cancer, and autoimmuné diseases,
such as: psoriasis, atopical dermatitis, contact dermatitis and related eczematous
dermatitises, seborrheic dermatitis, Lichen planus, Pemphigus, builous Pemphigoid,
Epidermolysis bullosa, urticaria, angioedemas, vasculitides, erythemas, cutaneous
eosinophilias, Lupus erythematosus and Alopecia areata.

For this use the dosage to be used will vary, of course, depending e.g. on the
particular compound employed, the mode of administration and the treatment
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desired. However, in general, satisfactory results are obtained when the compounds
are administered at a daily dosage of _from about 1 mg/kg to about 30 mg/kg anfmal
body weight, suitably given in divided doses two to four times daily. For most large
mammals the total daily dosage is from about 70 mg to about 2000 mg,
convenienﬂy administered, for example, in divided doses up to four times a day or
in retard form. Unit dosage forms comprise, for example, from about 17.5 mg to
about 1000 mg of the compounds in admixture with at least one solid or liquid
pharmaceutically acceptablé carrier or diluent.

The compounds of the invention may be administered in similar manner to known
standards for use in such indications. The compounds may be admixed with
conventional chemotherapeutically acceptable carriers and diluents and, optionally,
further excipients, and administered e.g. orally in such forms as tablets and

capsules.

Alternatively, the compounds may be administered topically' in such conventional
forms as ointments or creams, pare_nterally or intravenously. The concentrations of
the active substance will, of course vary depending e.g. on the compound employed,
the treatment desired and the nature of the form. In general, however, satisfactory
results are obtained, e.g. in topical application forms at concentrations of from about
0.05 to about 5%, particularly from about 0.1 about 1% by weight.

Pl;lafmaca utical compositions comprising a compound of the invention together with
at least one pharmaceutically acceptable carrier or diiuent also form part of the
invention, as well as a process for the preparation thereof by mixing together with
at least one pharmaceutically acceptable carrier or diluent. The invention also
comprises the compounds of the invention for use as pharmaceuticals, especially
in the pravention or treatment of inflammatory and proliferative skin ilinesses and

cancer.

The invention further comprises a method df prevention or treatment of inflammatory
and proliferative skin diseases and cancer, which comprises administering a

SUBSTITUTE SHEET (RULE 26)



WO 96/28430 PCT/EP96/01116

37

therapeutically effective amount of a compound of the invention to a subject in need
of such treatment.

The compounds of the invention of formula Is and especially the compounds of
formula Iss are particularly preferred.

The compounds of example 6, 16 and 17, namely 6-[2-(2,5- dimethoxyphenyl)ethyl]-
4-ethyl-quinazoline and, respectively, the corresponding 4-methoxy and 4-methyl
compounds, are the most preferred compounds as antiproliferative/antiinflammatory
and anticancer agents, especially the compound of Example 6. It has, for example,
been determined that in the above test 1 these 3 compounds have an IC,, of about
10 nM, in the above test 2 an IC,, between 10 and 200 nM.
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Claims: | | A D AR VA

1. Compounds of formula

(30vid3y
N338 SVH L33HS SIHL

wherein R, and R, are the same or different and represent hydroxy, alkoxy, écyloxy,
alkyl or acyl, whereby R, is in the 5- or 6-position, with the proviso that R, and R,
are not simultaneously hydroxy or acyloxy, and

a) W represents -CH2CH2-, R, represents a group of formula
R,
. —C N
X

wherein R, represents hydrogen, alkyl, alkoxy or amino and X represents oxygen,
hydroxyimino or alkoxyimino, R, represents a group of formula

wherein R, and R, are the same or different and represent hydrogen, aikyl, acyl or
alkoxycarbonyl, or

is Sheet Has Been Re laced :
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b) W represents - CH,CH,-, -CH=CH-, -CH,O- or -CH,NR;-, whereby the heteroatom
adheres to ring B and R, reprasents hydrogen, alkyi or acyi, R, and R, form together
‘with the adjacent ring B a condensed ring system of formula

V.
NN
1
a b
wherein the symbol —- represents a singie or a double bond, R, represents

hydrogen, alkylthio, alkyl, alkoxycarbonyl, acyl, amino, acylamino, diacylamino,
alkylamino, dialkylamino, cyano, hydroxy, alkoxy or mercapto, Y represents N or
CR,,, R,, represents hydrogen, alkyl, acyl or optionally substituted phenylaikyl, R,,
represents hydrogen, alkoxycarbonyl, cyano or acyl, Z represents O or S and V
represents NH, if the symbol —--- represents a single bond, and N, if the symbol =---
represents a double bond, with the proviso that, if R, represents hydroxy or
mercapto and Y represents N, the compounds exist predominantly in the tautomeric

form of formula

»

THIS SHEET HAs BEEN
REPLACED

wherein Ry’ represents O or S, in free form or, where such forms exist, in salt form.

‘This Sheet Has Been Replaced
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2. Compounds according to claim 1 of formula

S, n1,

CH, CH,
| b or l I
CH, ¢,
| [THiS SHEET HAS
o BEEN
e | RePLACED
Nx-Y NN .
1

wherein R,, and R,, are the same or different and represent hydroxy, alkoxy,
acyloxy, alkyl or acyl, whereby R, is in the 5- or 6-position, with the proviso that R,
and R,, are not simultaneously hydroxy or acyloxy, R,, represents hydrogen, alkyl,
alkoxycarbonyl, acyl, amino, acylamino, diacylamino, alkylamino, dialkylamino,
cyano, alkoxy or hydroxy, Y, represents N or CH and R,,, represeﬁts hydrogen,
alkyl or acyl, with the proviso that, if R, represents hydroxy and Y, represents N,
the compounds exist predominantly in the tautomeric form of formula

Ry

CH,

)

in free form, or where such forms exist, in salt form.

This Sheet Has Been RT
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3. Compounds 'according_ to claim 1 of formula

(|:Hz
CH, lo
2
<
N
x,
N
R, R

wherein R,, and R,, are the same or different and represent alkyl, acyl or alkoxy,
and R,,, R,,, Ry, and X, have the same significance as R,, R,, R, and X as defined -
in claim 1, in free form or, where such forms exist, in salt form.’ "

—r——
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4. Compounds according to claim 1 of formula

R1_5
W.S
is
Ras

Ra»s
wherein
R,, is hydroxy, alkyl of 1 to 4 carbon atoms or alkoxy of 1 to 4 carbon atoms;
R, is hydroxy or alkoxy of 1 to 4 carbon atoms and is in the 5- or 6-position,

whersby R,, and R,, are not simultaneously hydroxy; and

a) W, is -CH,CH,~;

R,, is a group of formula -COR,, wherein
R, is alkyl of 1 to 4 carbon atoms, alkoxy of 1-to 4 carbon atoms, or
amino; and
R,, is amino, alkylamino of 1 to 4 carbon atoms, dialkylamino independently of
1 to 4 carbon atoms in each alkyl part thereof, alkylcarbonylamino of 1 to
4 carbon atoms in the alkjrl part thereof, or alkoxycarbonylamino of1to
4 carbon atoms in the alkoxy part theraof; or —
~ b) W, is-CH,CH,-, -CH,NH-, -CH,0- or -CH=CH-, whereby the nitrogen or oxygen
| atom is bound fo ring B; and
Ry, and R,, together with ring B form a condensed ring system of formula

' THIS SHEET HAS BEEN
— : REPLACED

T
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@ R or @ z
Ny Y Covee N
\/ . \/ R1s
as bs
wherein
the symbol ---- is a single or a double bond;

R,, is hydrogen, alkyithio of 1 to 4 carbon atoms, alkyl of 1 to 4 carbon
atoms, amino, diacetylamino, alkylamino of 1 to 4 carbon atoms,
hydroxy, alkoxy of 1 to 4 carbon atoms or mercapto;
is N or CR,,, wherein R,,, is hydrogen or alkoxycarbonyi of 1 to
4 carbon atoms in the alkoxy part thereof,

R, Is hydrogen, alkyl of 1 to 4 carbon atoms or dialkoxybenzyl mdepen-

. dently of 1 to 4 carbon atoms in the alkoxy parts thereof; and

Z and V are as defined in claim 1; .
with the proviso that, if R,, is hydroxy or mercapto and Y, is N, then the compounds
exist predominantly in the tautomeric form of formula '

wherein R',, is O or S,

in free form or, where such forms exist, in salt form.

———
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5. Compounds according to claim 1 of formula

wherein

R.. is hydroxy, aikyl of 1 or 2 carbon atoms or alkoxy of 1 or 2 carbon atoms;

R,,, is hydroxy or alkoxy of 1 or 2 carbon atoms and is in the 5- or E-position,
whereby R,,, and R, are not simultaneously hydroxy;

s 18 -CH,CH,:, -CH,NH-, -CH,O- or -CH=CH-, whereby the nitrogen or oxygen
atom is bound to ring B; and

R,, and R“, together with ring B form a condensed ring system of formula

Sa . Gy

V\/N\
Ryoss

ass bss

THIS SHEET HAS BEEN
REPLACED

whaerein

the symbol —-is a single or a double bond;
Ry, is as dsfined in claim 4;

Ry, is hydrogen, methyl, 2,56-dimethoxybenzyl or 2,6-dimethoxybenzyl; and
Z and V are as defined in claim 1;

" This Sheet Has Been Rep laced
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whereby, if R, is hydroxy or mercapto, then the compounds exist predominantly in
the tautomeric form of formula

RZSS

wherein R,,, and R,,, are as defined in this claim and R’y is oxygen or

sulfur,
in free form or, where such forms exist, in sait form.

6. The compound 6-[2-(2,5-dimethoxyphenyl)ethyl]-4-ethyl-quinazoline, or
6-[2-(2.S-dimethoxyphenyl}ethyl]-4-ethoxy-quinazoline, or
6-[2-(2.5-dime_thoxyphenyl)ethyl]-4-methyl—quinazoline,

in free form or, where such forms exist, in salt form.

7: Process for the preparation of compounds of formula | as defined in claim 1,

comprising

a) for the preparation of compounds of formula la and Ib

ot

[THIS SHEET 1S BEEN |
[REPLACED
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fﬂz T
CH, Ia or NH

[N

wherein the substituents are as defined in ciaim 1, reducing a compound of formula

lia, b orlic
R, Ry
R] R;

CH CH
il l | or
CH C N |
R‘ R4 R4
' Ia  m I

wherein the substituents are as defined in claim 1, in conventional manner or

b) for the preparation of cdmpounds of formula

THIS SHEET Hag
BEE
REPLACED
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w Icand w Id
@w
|
HN
N Y ~ \Rm

wherein R," is hydrogen, hydroxy or alkyl and the other substituents are as defined
in claim 1, ring closure of the heterocycle of the bicyclic ring system starting from

monocyclic precursors of formula

W IMa or W b
[ 1 (o)
=z
c?
. \ : ~_COOR,,
NHz % _ NH_ _~ .
. R8

wherein R'; represents alkyl, R’y represents alkoxycarbonyl, cyano or acyl and R,,
R; and R, are as defined in claim 1, according to known methods for the preparation

of quinolines and quinazolines, or

¢) for producing compounds of formula

This Sheet Has Been Replaced
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T

D
QR,
R, .

wherein the substituents are as defined in claim 1 and D represents O or NR;

Ie

wherein R, is as defined in claim 1, reacting a compound of formula

CH,
|
Ria

wherein R,, represents a leaving group, with a compound of formula

. DH |
©‘R3 v - f
. R.‘

whereain the substituents are as defined in claim 1, or

d) for producing compounds of formula THIS SHEET HAS BEEN
REPLAGED
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CH
H If

R,

wherein the substituents are as defined in claim 1, coupling a compound of formula

wherein R,, represents a Sn(alkyl);-group or a B(R,,),-group, whereby R,,
rébresents alkyl, cycloalkyl, alkoxy or aryloxy'or the two substituents may-form
together with the boron atom a cyclic structure derived from 9-bora-bicyclononane
o; catecholborane, and R, and R, are as defined in claim 1, with a compound of

formula

THIS SHEET HAS BEEN
REPLACED
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‘wherein R, and R, are as defined in claim 1 and R,, is as defined in this claim, or

e) for the preparation of compounds of formula | starting from different compounds
of formula |, by functionat group transformation, such as ester, amide and ether
cleavage, acylation and alkylation of hydroxy or amino functions, decarboxyiation or
by chemical manipulation of the heterocyclic ring system, such as reduction of or
addition to -C=N- bonds, |

whereby in these reactions functional groups may be protected by suitable
protecting groups, which may be removed subsequent to the reaction in convention-
al manner, and recovering thus obtained compounds of formula 1 in free form or,

where such forms exist, in salt form.

8. A pharmaceutical composition comprising a compound according to claim 1 to

6 together with at least one pharmaceutically acceptable carrier or diluent.

9. A process for the preparation of a pharmaceutical composition according to claim
8 comprising mixing a compound according to claim 1 to 6 together with at least one

pharmaceutically acceptable carrier or diluent.
10. A compound according to claim 1 to 6 for use as a pharmaceutical.

11. A compound according to claim 1 to 6 for use in the prevention or treatment of

inflammatory and proliferative skin diseases or cancer.

[THis '
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12. A methdd. of prevention or treatment of inflammatory and proliferative skin

diseases or cancer, comprising administering a therapeutically effective amount of a

compound according to claim 1 to 6 to a subject in need of such treatment.
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