VO 96/ 28430 ) PCT/ EP96/ 01116

TRI SUBSTI TUTED PHENYL DERI VATIVES The present invention concerns new
organi ¢ conpounds, processes for their production, pharmaceuti cal
conpositions containing themand their use as pharmaceutical s especi al | ¥
for the treat nBYR2849r ol iferative and/or inflammatory di sordefgp 0111
cancer. More particularly the invention concerns conpounds of the formul a

TRISUBSTITUTED PHENYL DERIVATIVES

The present invention concerns new 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 simultaneously hydroxy or acyloxy, and

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

/R*s
X
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[err] wherein R err] and Rlerr] are the sane or different and represent
hydr oxy, al koxy, acyl oxy, arkyl or acyT, whereby Rerr]7s in the 5-76r "
6-position, with the proviso-that Rlerr] and Rlerr] are not sinultaneously
hydr oxy or acyl oxy, and a) Wrepresents -CH2CH2-, R3 represents a group

of fornula WpgsRgdso - WO 96/ 28430 PCT/EP96/01116
PCT/ EP96/ 01116 2 wherein R err]
represents hydrogen, al kyl, alkoxy or am no gnd X represents oxygen,

hydr oxyi m no or al koxyimno, R err] represents a group of formula [err]

wherein R err] vangtel R] rabretieits HyRirogeTs; alkyi, dikokg beamirfodhd X pépresatits Bixggergen,

al kyl, acyl .
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

l or
NvY
a b
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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or akkexycarbonyl—or—->_h)Worepr esent-S———Cpttl-Gu0+-r-|=, - CH=Ck-

-CHerr]O or -CHerr]NRerr]-, whereby the heteroatom adheres to ring B
and Rl err] represents hydrogen, alkyl or acyl, Rerr] and Rl err] form
together with jls@cent ring B a condensed ring system of fﬁ-{gﬂ;,g,

[err] V\/neﬂgfbr?agﬁg synbol represents a single or a double bon 101116

Rl err] represents hydrogen, alkylthio, alkyl,_ alkoxycarbonyl, acyl, am no,
acyl afm no, diacyl am no, al kyl am no, di al kyl am no, cyano, hydroxy, al koxy or
mercapto, Y represents N or CRerr], R err] represents hydrogen, alkyl,
acyl or optionally substituted phenylal kyl, R err] represents hydrogen,

al koxycar bonyl, cyano or acyl, Z repre Oor S and V represents NH, if
t he synbol ==== represents a single bo g N, if the synmbol ===
represents a double bond, with the g that, if Rerr] represents
hydroxy or nercapto and Y represents?t he conpounds exi st predom nantly
in the tautonmeric formof formula

N,
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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WD 96/ 28430

PCT/ EP96/ 01116 ' 3 [err]

I t wherein R err]' represents Oor S, in free formor, where such
forms exist, in salt form herein briefly named "conpounds of the
invention".  WRH%2888®pounds of the invention possess interestAGIFrI601116
pharmacol ogical, in particular antiproliferative, antiinflammtory and
antitunmor activity. Al kyl as such or as part of a substituent such as

al koxy preferably is of 1 to 4 <carbon atons, it particularly is nethyl or
et hyl . Acyl preAeqrefernedigroup@are esmgoends of formalaboxyl i c acid, in-particular
an al kyl, arylal kyl or aryl carboxylic acid, whereb aryl preferably is

phenyl, and the al kyl ene part gf~Nacyl, including arbonyl group, -
@‘;r pA preferreg
R

preferably is of 1 to 5 carbo Rpiety is acetyl.

R
I T
CH, Ip- or CH, Ip'
| Il R, I I o
Nx-Y» | 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
T
. C:*‘:

N NH

P
(0]
- '

in free form, or where such forms exist, in salt form.
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In a-preferred group of conmpounds of the invention.Rlerr] and Rlere} — ——

i ndependently are alkoxy of 1 to 4 carbon atons, Wrepresents
-CH err]CH err]- and Rerr] and Rl err] represent a condensed ring system

as defined above. WO 96/ 28430
PCT/ EP96/ 01116W0 96/28430 4 A preferr’ﬂwmare
conpounds of formula [err] - wherein Rerr] and Rerr] are the

sanme or different and represent hydroxy, al ké&y, acyloxy, alkyl or acyl,
whereby Rl err] is in the 5- or 6-position, with the proviso that
A further preferred group are compounds of formula

I~

-

Rlo
™ |
CH, lo
c/R“
%X
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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Rlerr] and Rlerr] are not si.pul taneously hydroxy or_acyloxy, Rlerr]
represents hydrogen, aT‘lTT"“"TkoxycaTnyl acyrl, ani no, acyl am no,

di acyl am no, al kyl am no, di al kyl am no, cyano, al koxy or hydroxy, Y[err]
represents N or CH and Rl err] represents hydrogen, alkyl or acyl, with the
provi so that, wooeérisasw | represents hydroxy and Y[err] represcPEBERp/OIIG t he
conmpounds exi st predom nantly in the tautoneric formof formla
[err] in free form or where such fggns Tnm, —Se—t—ern

WO 96/ 28430 THIS SHﬁnﬂrﬂ'iéﬁg%Em 116
5 REPLAGED

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

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

whereby R,, and R,, are not simuitaneously hydroxy; and
a) W, is -CH,CH,-; k |
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,0- 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

VYS V\‘/N\
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
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 indepen-

dently of 1 to 4 carbon atoms in the alkoxy parts thereof; and
This Sheet Has Been R, '
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A further preferred group are conpounds of formila - [err]

wherein R err] and Rlerr] are the sane or different and represent alkyl,
acyl or alkoxy, and Rerr], Rerr], Rerr] and X err] have the sane

significance a rr]l, Rerr], Rerr] and X, in free formor, e h
forms exist, i?@a‘ﬁ?‘#’orm Unl ess otherw se stated al kyl noi 5&@3?@2

preferably straight or branched chains having 1 to 12, especially 1 to 8

carbon atons, particularly 1 to 6 and expecidlly 1 to 4. Any |ower alkyl
present as or in a substituent is straight or branched-chain and has
preferably 1 to 4, éansY arepsudefined abavBon at ons. A further

preferred grounyigl 1 MBVRESHAL, &K, 'IBURRIAP or mbREPES TRRUPISs 1) trieh! tY 2

compounds exist pradominantly in the tautomeric form of formula

wherein R’y is O or S,

_ 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 alkbxy of 1 or 2 carbon atoms and is in the 5- or 6-position,
whereby R,,, and R,,, are not simultaneously hydroxy;

- SUBSTITUTE SHEET (RULE 26)



[err] wherein R[err] is hydroxy, alkyl of 1 to 4 carbon atoms
or alkoxy of 1 to 4 carbon atons; R[err] is hydroxy or al koxy of 1 to 4

carbon atons and is in the 5- or 6-position, wher eby R[err] and Rlerr],
are not sinultaneously hydroxy; and a) W is-CHerr]CHerr]- I%rr]

a group of forWQI9%/28480R err] wherein Rlerr] is alkyl B’Fr@"? 1316
carbon atons, al koxy of 1 to 4 carbon atons, or ' am no; and
Rlerr] is amnoe, alkylamno of 1 to 4 carborgatons, dialkylam no

i ndependent | y of 1 to 4 carbon atons in each al kyl part thereof,

al kyl car bonyl amrpo i9f-CH,CH,-, CIHZNH-4 mogmrat@ECHﬂ whereblykthe pitrdgen or
t hereof, or al koxycar bonyl am to 4 carbon atons in the

al koxy part ther eofoXYgen %BP]‘“‘?%" "@?I[BeraranCH[ err]-, -CH err]NH,
-CHerr] O or #IH-Grd Hy\s@ﬁ{gé%rtﬂﬂﬂ‘l fihg BORER HEondensed 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 °
Rees | REPLACED

ltss T

R.QSS

_ NvNH

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 Re
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oxygen—atom-is bound-to-ting-B;- dnd Rierr—anre—Rferr] toget her—wthR—F+rg—B—

forma condensed ring systemof fornula [err] wherei n
the synbol === 1is a single or a double bond; Rlerr] is hydrogen,

al kyl t hi o of rbon atons, alkyl of 1 to 4 carbon - PCT/EPY6/0AIO NS,
am no, diacetylamno, alkylamno of 1.to 4 carbon atons,

hydr oxy, al koxy of 1 to 4 carbon atons or nercapto; Y[err] Is N or
CR[err] wherein R err] is hydrogen or al koxy@ar bonyl of 1 to 4

o0k o e SO AR gt s EOS FL mRSOSn n
‘I;‘éfl_ ?Eggg; gﬁl'Gna hthet Subgrotds thérebl #,E G5 méthbxy or ethoxy/'OIV & #RthéP 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
la, iib or llc
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Z and V are as defined above...with the proviso that, if Rerr] is hydroxy
or nercapto and Y[err] is N, then the conpounds exist predom nantly in the
tautonmeric formof formula [err] wherein R err] is O
or S, in free formor, where such forns exist, in salt form An even

further preferVo®6@838p of conpounds of the invention is the ®ESHEBMRIAGS

fornmul a

R!
or

CH
Il
CH
R4

ITa iIb 3 (]

10

5

-|

o

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

b} for the preparation of compounds of formula -

SIS
R; R;
w Icand w 3
@(R" @Y
NVIY AN \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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[err] wherein Rerr]_is hydraxy, alkyl of 1 or 2 carbon atoms or al koxy of

1 or- 2 carbon atoms; Rerr] is hydroxy or alkoxy of 1 or 2 carbon atons and

is in the 5- or 6-positi.on, whereby R err] and R err] are not

si mut t aneousl y hydroxy;

REREACENENT SHEET WO 9628430 - 8 Werr] is PCTEPGN1116
CH[err]CH[err] -CHerr]NH, -CHerr]O or -CH=CH, whereby the nitrogen
or , oxygen atomis bound to ring B; and R[err]1ﬁnd Rlerr] together with

ring:B forma condensed ring system of fornula

R, R, .
R, R
| | w Ma o b
| | @céo . dj
- | v COOR,,
.: NH, R, . NH .

wherein R', represents alkyl and R', represents alkoxycarbonyl, cyano or acyl,

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

- SUBSTITUTE SHEET (RULE 26)



[err] . wherein ‘the synbol === is a single or a double bond,
Rlerr] is as defined—above; = R err] 1s hydrogén, nethyl™ —

2, 5- di met hoxybenzyl or 2, 6-di net hoxybenzyl ; and Z and.V are as
defined above; whereby, if R err] is hydroxy or nercapto, then the
conpounds exi swops8dsmi nantly in the tautoneric form of fornuPEI/EPI6N1116

[err] - wherein Rlerr] and Rlerr] are as defined above and Rl err]
i s oxygen or sulfur, in free formor, wherg such forns exist, in salt
form
R,
R, v
Cliﬂz
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
- | x
] CH |
Q&
R4 o ’

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

- SUBSTITUTE SHEET (RULE 26)



WO 96/.28430 . ~ PCTLEPQ6/01116
9 - I'n a subgroup of conpounds of fornula Iss R err] is nmethoxy or
ethoxy. In a further subgroup thereof Rerr] is nethoxy or ethoxy. In a
-further subgro eof Werr] is -CHerr]CHerr]-. In a fur PO PI6OUP
t her eof R[err]qg%%&gf%%r] together with ring B forma condensggﬁrii'llng'9‘lr6
system of fornula ass or bss wherein R err] is_ alkyl or alkoxy, each of 1
to 4 carbon atons; Rerr] is hydrogen,_nethyl‘%r 2,5- or 2,6-

di met hoxybenzyl; Z is 0; and Vis N and the synbol === represents a double
bond. The present invention al so _pgrow des processes for the
preparation of compounds of formula 1, Si ng a) for the
preparation of conmpounds of fornula la a [err]

CH
I

T
Rys

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

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.

SUBSTITUTE SHEET(RULE26) . . . .



wherein the substituents are.as defined above, reduci ng a conpound of

formula Ila,

[Ib or IIC

REPLACEMENT SHEET 10 ' [err]

wherein the substituents are as defined above, in conventional nanner or

b) for the pr WQ362848n of conpounds of formula PCT/EP96/01116
14

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

.SUBSTITUTE SHEET (RULE 26)



[err] ~ wherein Rlerr]" is hydrogen hydroxy or alkyl and the other = _
substituents are as de- fined above, ring closure of the heterocycle of the
bicyclic ring.systemstarting from nonocyclic precursors of fornula

VO 96/ 28430 |
PCT/ EP96/ 01116 WO 96/28430 PCT/EP96/01116

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

Xa
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.

.- SUBSTITUTE SHEET (RULE 26)



[err] wherein R err] represents alkyl and Rerr]

represents al koxycar bonyl,” cyano or ‘acyl, and t he ot her
substituents are as defined above, according to known nethods for

t he preparation of quinolines and qui nazolines, or c) for
produci ng conp¥0962848d f or nul a [err] PCT/EPSS{HGc| n
the substd tuents are as defined above and D represents Oor NRerr],
reacting a conpound of fornula 16 .

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)



VIO 96/ 28430 _PCT/ EP96/-01116

12 [err] wherein R err] represents a |leaving group, with a

conmpound of formula DH [err] wherein the
substituents are g9 4dgkisped above, or ' PCT/EPY/01116
) 17

Example 1: -5-[2-(2,5-0!methoxypheny!)ethyI]~2-acetylaminq 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

By | . SUBSTITUTE SHEET (RULE 26)



d) for. producing conpounds of. fornula ' [err] wherein the

substituents are as defined above, coupling a conpound of formula WO
96/ 28430 PCT/ EP96/ 01116
13 [err]
WO 96/28430 PCT/EP96/01116
18

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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wherein Rlerr] represents a.Sn(alkyl)3-group or.a R(Rlerr])[errl-group

whereby R err] represents al kyl, cycl oal kyl, al koxy or aryloxy or the two
substituents may formtogether with the boron atoma cyclic structure
derived from Q- - bl cycl ononane or catechol borane, and the .
substituents gyg%&fi ned above, with a conpound of fornul al’ea'h“’g&mtﬁ]ﬁe
[err] wherein the substituents are as defined above, or e) for the
preparation of conpounds of formula | startid® fromdifferent com pounds

of formula I, by functional aroup transforpmtion, such as ester, amde and

8| B - - = |N{ocH; | -|-] s0
s | B - = [N} Nac, |- -] 118
10 B - - 6-OCH, | N OCH, - - { 133-135°
11| ¢ S E - | o| H |198201
12| B - OH { 6-0CH, {N| OCH, | - | - | 176-180°
13| B 2. JoCHy | -~ |N|NHCH, | - | - [ 147-150°
14 B ~- | 5OH |N]| ocH, | - | - |17a178°
15 B - =" §5-OCH, | N H - - 78-80° |
16| B “ N| ocH, | - | -] ez |
17 B "~ e . N| CH, - - 70°
18] B . JocH,|socH, [N| cH, | -] -] 80
19| B ~ | o, | 5o, IN| - | -] - | e
20| B RS OCH, | 6-OCH, | N - | - | 104-108°

S N R Bl Bl IS N S

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 evéporated in vacuo. The pure title compound is obtained by crystallisation
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et her cl eavage, acyl ation and al kyl ati on of hydroxy or am no functions,
decarbox- ylation or by chem cal maripurati on of The Reterocyclic rihg
system such as reduction of or addition to -C=N bonds, whereby in these
reactions functional groups nmay be protected by suitable protecting groups,
whi ch may be rwoméasyssubsequent to the reaction in conventi on®CTERSMSI6 and

recovering thus obtai ned conpounds of formula | in free formor, where such
fornms exist, in salt form WO 96/ 28439
PCT/ EP96/ 01116 14 Process a) nmay be

perforned fol | QYRS d8'cdidurees enystlls f or hydrogenation of double or
triple bonds, p&e’?e?’%ﬁ usi ng hydrl(;%en I n conmbinati on with hydrogenation

catal ysts, suchna-52¢3i20$’t or Rh, nost preferably Pd on charcoal and, for
reduci ng a Schiff-base (fornmula Ilc) using a conplex netal hydride, such as
sodi um cyanobor ohydride, in an inert solvent, e.g. an al cohol. Process b)

is performed adExampleg2:o25-Dimathoxyphenytethyip4-hydeoxy-3tduisotines
heterocycles fused to.a benzene rin startl ng from appropriately
substit ut ed ber??éﬂ@ xyle Fgﬁ]ﬁa@lﬁester &IB‘&%%SS is performed according to
standard proc eeius? ofdiéthS«}{z;z;aqz H‘-@Hé)ﬁtﬁtypﬁwwﬁt@mabmﬂé}fﬁetﬁ%ﬁeﬂﬁmdﬁ&e are

-sul fates or - ates, preferab dy benzyl brom
pheny|ether and heated to reflux for 30 minutes. The

d|ssolved in20 mI of warm
- cold mixture is diluted with pentane, 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:
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t he ‘pgresence of

a suteble—base, preferabtyarkart ctarbonatesOr arkKari

hydlrides, in an inert and preferably polar solvent, such as acetone or

di_ngt hyl f or mami
bet ween room -t

.....

ors V|nylboranes
al’kynes of fornula VIIIlb mnth arylhalogenlde

aryl brom des,

catal ysts. TH

a coipound of f
PCT/ EP96/ 01116

de, at tenperatures between -20 and 120[err]C,. preferably
@b e and 60[err] C Process d) is perforrenEmsonéli ng

preferably prepared by addi t5i10n of boronhydrides to
preferably aryllodldes and

t) +9 maWerl lai ROf ree,p§| n
a elr 1] D 9
%" c -CH,0- | OCH, | 5-0cH, |0 |25DMB |- |- g2°
26 | C -cH,0- |OCH, | 6-0CH, |0 |26DMB |- |- 167-170°
27 | B -CH,0- | OCH;, |6-OCH, |- |- I N | OCH, | 170-172°
as—— ==-====a;===

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

Example 28: (E)-6-[2-(2, 5-Dimethoxyphenyl)ethenyl)]-4-methoxyqumazoline
(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-

boranbicyclo3.3. 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 vmylborane
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). "

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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or reacting a conmpound_of formula . R
CHO wth a conmpound of fornula [err] wherein the substituents are
as defined above and Wrepresents an anion, preferably brom de. This
process may be_carried out in a manner conventional for Wttig/ Honer/ Enmons
type reacti onsWBY2843% nent of the phosphor conponent with a BGYEFISOIHA o
an alkyl lithium an alkali hydride or an alkali am de, e.g. sodium am de,
lithiumdiisopropyl am de, or an alkali alco2ate, at a tenperature between
-70[err] C and 100 C and sinul taneous or subsequent conversion with the

car bonyl conporExampie 30:r§:{2-{2,5-Dimethoxyphenyhethyiji3anethyl-dequinazoilnone
-60[err] to 60[err‘% C, .in appropriate solvents, such as, for exanple,

t etr ahydr of urar‘?rot Fﬁ@l’le or di nmet hyl sul f oxi de.

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 pou_red onto water and extracted with ethy!
acetate. The combined organic layers are 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° “
a2 c -CH,0- . - o] cH 150° II
| 33 B | -CHCH- | -"- -*- | —e== |oOCH,| - - 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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WO 96£28430 — . . PCT/ EP96+-016—— - -
16 The starting material of formula Ilb may be prepared reacting a

conmpound of for- mula [er]r with a conmpound of formula

“lerr] wilegssibg the substituents are as defined above atiEM6eN]s
represents hal ogen,

23

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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preferably iodine, follow ng standard procedures_for the Heck reaction of
hal ool efi nes with acetyl enes. The starting corrpounds of formula ITI can
be prepared anal ogously as described for the conpounds of formula I. The
other starting materials and internedi ate conpounds are either known or can
be prepared ac¥@®##88%to0 known nethods or anal ogously as descPFHER60ALEHe
exanpl es. In the follow ng exanples, which illustrate the invention but
in no way limt its scope, references to tenpérature are in degrees
celsius. WO 96/ 28430

PCT/ EP96/ 01116 chromatography on silica gel (cyclohexane/ethy! acetdte = 2/Exingivea tolourless
5-12-(2, 5- D net hoxyphenyl ) et hyl ]-2-acetyl am no benzoic acid nethylester
(process a) 1 lmg of 5-[2-(2,5-dinet hoxyphenyl)et henyl ] - 2- acet yl am no
benzoi ¢ acid mmpﬁ&scgﬁlaerﬂssm (anJ-QHEi mf ﬂéﬁw J28.SH3! £H); /iféae(dd

addition of 25 of " pal alumé0 oon harcoal) the mxture is stirre

over ni ght underJ aaﬁhlﬂaslrbﬁeﬁés'% Wd?Ubeﬁeﬁrﬁ%Pﬁ- V=B 2HZ 160378 45, IR; 3:I7He(s
filtrate is ev rg@‘ds 1n(n¥a@|501t43, &PtJaBQHi ryﬁ)t itle conpound as col ourl ess

crystal s.

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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Anal ogously as described in exanple_1 the following conpounds_of formila A .

[err] are obtained: Ex. : R err] Rl err] Rl err]
"R err] Rl err] X m p. : 2 OCH err] . 5-CCH err] O nBu
Ac H 0 58 3 6-OCH err] OCH err] m,%g H
o 108 VO 96/28430 5-OCH err] CH err] H PCT/EPS¢/1116 3
oi | 5 NH[ err] H H O 112[ err]

. 25

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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WD 96/ 28430 PCT/ EP96/ 01116
18 Exanpl e 6: 6-[2-(2,5-D net hoxyphenyl ) et hyl ] =4-et hyT - qui nazol i ne
(process a) 150 ng of _

6-[ 2- (2, 5-di met hoxyphenyl ) et hynyl ] - 4- et hyl - qui nazol i ne are dissolved in 10 -
m of ethyl ad¥@8@28430After addition of 20 ng of pall adi um ( 10PET%F¢RAHA€ 0al )
the mxture is stirred overni ght under an atnosphere of hydrogen and subse-
quently filtered over celite. The filtrate izg evaporated in vacuo and the
residue crystallised fromcyl ohexane to obtain the title conpound as

col ourl ess crygExahfple 4595-[@4(2%-Dlmemoﬂghbﬁvnuﬁiw}nedaﬂsmﬁvéehfolewa' e 6
the foll ow ng conpounds . of formul.a B, [err] are .
obt ai ned: 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'OCH3 002H5 Ac H 0 87'90°

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

_ obtained:
" o Ex w m.p.
" .47 CH,CH, 189-183°

Example 48: 5-[2-(2,5-Dimethoxyphenyl)ethyl]-2-amino benzoic acid
methylester {process @)

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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WO 96/28430

PCT/ EP96/ 01116 ' 19 Ex: form
wW Rl err] Rl err] Y Rl err] Z Rerr] mp.: 7 C
-CH er]rCH er'r'“}d,m%[ err] 5-CCHerr] - - O H pehEPw1ile
8 B N OC2H5 - - 80[err]
9 B ot ot N NA[% ] - - 118[ err] 10
CB: . - -"- 6-0CHerr] N OCH[err.{ - - 133-135[err] 11

“. i s2dhieieaus fpdimydipyide sctltion 'and'elirecien St ethy attate. SThe
-t _OCH gémbirred o?anic fdyers\tfe-tined over magnesium saifateS5aid: cohcentratad in
B -"- - o-0H N OCHerrl]I - -174-178J‘e !‘] -%5 Ff
5-OCH err] N vaguo._ Purification pg_cgyf:@,a;%grap y ¢g siliga gel (hexa ofet yl acetate = 6/7)

"= 7 N OCHGdd the fitle compound a# €bRufibss 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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17 B " " N CHerr] - _70[err]

18 B Ocz_merr] 5-0Cerr]Herr] N C[err]H[err]
80[ err] 19 B - Cerr]Herr] 5-Clerr]Herr] N
42 20 B ocH err] 6-0CH err] N _
104-108[ err] WO o . PCTERSOILIE

21:6- (2, 5- D met hoxybenzyl am no) - 3H qui nazol i n-4-one (process a) A mixture
of 200 ng of 6-ani no-3H qui nazol i n-4-one and®®06 ng of 2, 5-

di net hoxybenzal dehyde in 12 m of dry methanol is heated to 60 for 16
hours. After cﬁ?ﬁﬁcﬁg" with eihll aelalate.<Eyipe oxeemagnesivinauliateand evaparasionyialids n

10 M of dry MwHidH € e |
cyanobor ohydr i (r?eE an %r-étme‘gt f or és*{)n{asl l?lﬁ:égs g¥1 P%ﬁﬁﬁé’ﬂkf‘@?.g S a 8‘
di ssol ved. Aft e(dnch'tdromemynbbnethantbimﬁﬁﬂato glwmatﬁlqmrmmm, ast yellowisttarystals s

poured into water ﬁg\/ $g,,tract ed with ethyl acetate. The conbi ned organic
extracts are dffRd e magnesi um sul fate and evaporated in vacuo. The

pure title compound is obtained by crystallisation WO 96/ 28430

PCT/ EP96/ 01116 20 from et hanol

as col ourl ess ngtgly AF: degggbg@g’[ gﬁrpple 52 the following compound of formula 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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Exanmple-—22.—(2, 5- Di net hoxyphenyl ) ethylded—hyghrypm3d-qui-nol i ne—carboxylic
acid ethylester (process b) 1.48 g of '

diethyl {4-[2-(2,5-di net hoxyphenyl )ethyl]anilino]nethyl ene-nal onate are

:di ssolved in ZQWQ; war m di phenyl et her and heated to reflux §pg 01116
m nutes. The cold mxture is diluted with pentane, and the precipitate
col l ected and di ssol ved in dichloronmethane. The solution is dried over
magnesi um sul fate, and the solvent distilled @#f. The residue is

cristallysed fromisopropanol to afford the title conpound as yell ow sh

cr yst’ a| S. n‘p: 1%_%@;,{!"’ Z'lSM'?gQ@d, J=2.2+8.8HZ, H E-Isomel' ; 7.42( d d »
6- (2, 5- Di met hoxyh Ié“é/ HH ' b g 45S . S of_

5-(2, 5-di net hoxybg%%[ oxy?- 2- #%w?’amhmg%e{l—?geﬁ% 12?%?%’2%@?’\#3%’()%?2'6“2' TH
sol vent in a Kueisooer); Zf)5a(dhi/e164Hz] 18] Brisgmen 6.72+6:89 (m);H:67 dul12:9Hz, 1H

solid’is purifised i ki gel I raphy. I etate). i vV

col ourl ess cr ys?’affé%eﬂp.é's%gg'-‘&%gbg’]w Qqﬁli'ﬁér é%ﬂg- 3 s me}),b%ﬂ(‘s),%_aa (s,
3- (2, 6- Di met hox gHeE-gdmer;: 3.28 $s,3HZ-isomebe 8734 (@m}rzli#ombrb;rmsgémna%emer);
(process c) 12 of sodium hydride (80%in mneral oil) are added to a

sol ution of 1155%@ & 36L €IS net hoxybenzyl ) - 6- hydr oxy- 3H qui nazol i n- 4- one
in 10 mM of dry dinmethylformam de. After stirring for 30 m nutes at room
tenperature, 85 ng of 2, 5-di net hoxybenzyl brom de are added, and stirring is
conti nued over nBjht (Eyi5r{2-{2,6-Rimethoxypbenyl)ethearyi]-2racetylaminandbehzoice s iadic:
partitioned betmq@ RAkEOYS pH7- buffer solution and ethyl acetate. The
organi ¢ phase’'is's 5 ed, dried over magnesi um sul fate and evaporated .in
vacuo. The pur eThetitle substamesds iobtakiedanaidge(sigrassddsceibed @hdehApmat ogr aphy

(tol uene/ et hyl = 1 caol Qurl es ryst al : 8-150[err].

Anal ogously as ﬁ'@@#@cﬁﬁ ?éx‘iirﬁ'ékghatsﬁe(sdf gfgma%st%aiﬁd#%?hFd%Vg%

and C are obtai () .y=2.2+8.8Hz, 1H); 7.54 (d, J=16.6Hz, 1H); 7.41 (d, J=16.6Hz, 1H): 7.18 (1,
=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 | |
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

... 'SUBSTITUTE SHEET (RULE 26)



WD 96/ 28430

PCT/ EP96/ 01116 ' 21 Ex. form
wW Rl err] Rl err] Z Rl err] Y R err] m p. 25
C -CHerr]O OCHer]r 5-CCHerr] O 2,5-DVMB - 92 err
26 C - CHWO 9628130 OCH err] 6-OCH err] O 2,6-DVB - PCT/EP6/01116
167-170[err] 27 B -CHerr]O OCHerr] 6-CCHerr] N
OCH err] 170-172 2,5-DMB = 2, 5-di net hoxybgpzyl 2,6-DVB =

2, 6-di net hoxybenzyl Exanpl e 28:

(B)-6-[2-(2, 5- [§onairitas ydrrien! oft:t Tiew yesidueH-ispanitionedi bétwebh "equdod Osie? ultbr
At O[err] under argon atnosphere 5?'0 of 2,5-di met hoxyphenyl aceteialene
di ssol ved in Plyonsandipthyi acstatey d af%?*&ﬁ%ﬂ%rqw-‘eawm withaetbyl apetategand

b bi | of 3. 3 ol dlp

550 1 of 61 s CaniiForathic Sardis dr Qe ShermpgHe Sul su iR MM SR AN

nmg of tetraki s-vacgor The easjdyshis dissiolwedin cyciahexaneyethylratetate (1/1p and filermdovar e
dded to th i av] b i ' w T | %t ] tj d, Vi |

tB5[ert] Tor eroapE Te, e bORBbMS is Vltael' 4 SRy Yellblien ttStl, arér

acetate. The cmvapoedtionrgfahesoreht.acts are dried over magnesiumsulfate
and concentrated in vaigo. The residue is. chronmatographed on silica gel to

give the title ®BnpRM&as yellowish oil. [err]HNWR (CDO [err]): 8.77 (s,

1 H,; 8.19 (d, J=2Hz, 1H); 8.10 (dd, J=2+8.8Hz, 1H); 7.90 (d, J=8.8Hz,

1 7.60 (d, Jb:)16-[62-?2%-’0ir}x:?riox;;srgfny%gihy%;&-ﬁétgﬁﬁuir%g)o;linz 18 (d, J=2. 4k,
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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1H),_6.80-6.90 (m 2H): 4.21 (s, 3H.-3.83 (s 3. 3 84 (s, 3H)
Anal ogously as described in exanple 28 the fol | owi ng compound of fornul a B

i s obtai ned: Ex. wW Rl err] Rl err] Y
Rerr] m p. 29 - CH=CH OCH err] 5-CCH[ err]
Cerr]Herr] Wo 9624 VD 96/ 28430 pcrErssnitss

PCT/ EP96/ 01116 22 Exanpl e 30:

6- [ 2- ( 25- Di met hoxyphenyl ) et hyl ] - 3- net hyl - 4- q&itnazol i none (process e) 34

ng of 6-[2-(2,5- dlnethoxy henyl ) et hyl ] - 4- qui nazol i none -are_di ssolved in 4
m of dry di neHhNMRgRMSR:)an0(blsidD; %7§Kd4J=r?d*7of'|"éob?Zm’»y’a=2r+§él'tzaéw

in mneral oil t | - I
are added, and)sPF@}%Jﬁ) ébéoﬁnﬁskuéﬁﬁgo %§ qu'égmn?ﬁi'lﬁ? {asldﬁg(ljs(rﬂezg?l-‘)
onto water and &yor{ecsM) 372 (s,8H)yl acetate. The conbi ned organic-|ayers

are dried over magnesium sul fate and concentrated in vacuo. Silica gel
chromat ography (cycl ohexane/ ethyl acetate = 1/2) of the residue gives the

title conpound @ qgl.( ly.bf‘e‘iﬁonMGé@lﬁth%l]ﬁ%ﬁﬁi—ﬁﬁfﬂazolineAna' 090US| y as

described in exa e "3 owi'ng conpounds fornul a B

obt ai ned: MR (CDCl,): 9.21 (s, 1H); 8.30 (m, 1H); 7.93-8.04 (m, 2H); 708 (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-G-[z-(z,S-dlmethoxyphenyl)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 refiux 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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Ex form . Rl err] Rl err] Y Rl err] Z R err]

m p. 31 C -CHerrJCH err]-— OCH err] err] ) 2,5-DVB
78-80[ err] 32. C -CHerr]O - _ o]
CH err] 150[ err] 33 B -CH err]CHerr]- -c==
OCH err] - WO 96/28430 150- PCT/EP96/01116
[err] 151[ err] 34 : _ ~ 6-CCH[err]

O 2,6-DMB  140- 32 _
1420 Exampl e 35: 6-[2-(2, 5-Di net hoxyphenyl)ethyl]-2,3-di hydro-1H

gun[ gafgl I5n;j_4- On’ﬁ-l-NMF?] (colea): 953? (s,gﬁ)psqud%.) 3=329 R08.6fHz, 1 gi), a.1|7 “’a J=1.8 an1,
-[2- (2, 5-di net hox en et - qui nazol i n-4-one are dissolved in 3

of acetic acid H’f’h%&%@:e@\ﬁ-gﬁkﬁé %2#4 éb@f‘ﬁm bor ohydride. After stirring
for 5 hours at roomtenperature, the mxture is poured onto 2 M aqueous pH7

buffer solution and extracted with ethyl acetate. The conbi ned organic
| ayers are dri ec) ©Diacetyamine-érid-62i5dimethexyphanylethynyli-auinagolinecuo. The

residue is . . .
PCT/ EP96/ 01116 The }ﬁ?e gn%ﬁgﬁgg 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), 7.06 (d, J = 2.9 Hz, 1H), 6.90 (dd,

J =29+ 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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23 _chromat ogr aphed an_silica- gel - Lo—gie—t-Re—itte—conpound -a5—eotHotft+ess
crystals. np.: 138-140. Anal ogously as described in exanple 35 the

foll owi ng conpound of formula D is obtained: Ex w Rl err]
Rl err] Z - 96/28430R[e”] m p. 36 - CH[ er r ] CH[ erpdrmepoédthe’ 1 |
5-CCH[ err] 8 CH err] 110-112[ err] Exanpl e 37: :

4- Am no- 6-[ 2- (2, 5-di net hoxyphenyl ) et hyl ] - qui nazol i ne (processe) A sol ution
of 50 ng of 4-diacetyl am no-6-[2-(2,5-di net h@)@yphenyl ) et hyl ] - qui nazol i ne
and 10 ml of 1 N S%Jeou-s sodi um hydr oxi de S‘EJ Ht ion in di,%ane is stirred
for 3 hours at losdmaursyndithendhe spivept isiqistiled-ottin wacyo,hhe regidus ispartitioned
extracted w th gsmae Aate? dhd Jthgl £6tRte] Ao SEgaratey’ GrghAicfaferls dled boér
magnesi um sul fate ang concentrateéd 1 n vacuo. The residue” s taken up In
met hanol , st i rr maghesiufOsuliateiand evaporatadin vaguocBurifination of theagside product thus

Commoung ol to obthinac 57 sUieE ghCiiofiSiinphy il A%TAE) Blved 1KE i Koriddunt as
6- [ 2- (2, 5- Di net feisiindeyorystald) hg:-¥85-$38% opy| oxyqui nazol i ne (process e) 150

ng of 6-[2-(2,5-dinethoxyphenyl)ethyl]-3H quinazolin-4-one are heated
together with 5 m of phosphorus oxychl oride and 100 ng of phosphorus

pent achl ori de aMrﬁié’%igﬁqgggy%Mmyammmwigahsnﬁ.ao@ﬁélt rated in

vacuo and then partrtion etween i ce-Cold 2 M aqueous pH 7 buffer and
ethyl acetate. Thogetsadiemhwddde (80%dpminaratioil)@re agdad o asagpensienof 400 mg

1250 10 VLT, 5950l HRNBIFRY bl sty ! v i

chromat ogr aphy fo2i30 minules at coarhdemparatuss, 15600 g aif2,8-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-Hydroiy-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).

- . SUBSTITUTE SHEET (RULE 26)



= 1/1). The crude internmediate is added to a solution of sodium

i sopropoxi de (prepared Trom 8.3 ng of sodiumin 20 ml of |sopropanol) I n

i sopropanol. The m xture is refluxed for 1 hour, concentrated in vacuo and
poured onto water. Extraction with ethyl acet at e yields the crude title
conpound, whi CWO962843¢ i fi ed by " WD 96/ 28430 PCY/EP96/01116
PCT/ EP96/ 01116 24 chr omat ogr aphy
on silica gel (cyclohexane/ethyl acetate = 284) to give a colourless oil.
[err]HLNMR (CDCl [err]): 8.73 (s, 1H); 7.92 (d, J=2Hz, 1 H); 7.82 (d,

ifg. gg iH)H) ; 37[:7675§:drﬁt$bund& 8ﬁ8h15 l-h;veﬂﬁd)n ;ﬁbsSBséS a‘iﬂabﬁgeabﬁ crfan%ihé(r%ﬁéutma!
J=6.2Hz, 6H). bronﬁéqegg@am yxa@ltdegc r"?%d %te@%snﬁr eorgla qmémafam ARtipgpolitera-

CRE)gP?iJ”dS_ of f%f\l%r]"luﬂﬂa?ﬁnﬁatlgpbéﬁﬁlﬂ%ncancar ach¥ity. f'lghgbgctmﬂ%_ﬁan bﬁ erﬁ\]rtl]le :

OCH[ err] 5 OCHpﬂowsfpg testsSQHpamm the following abbreviations agbused: 40 C
-t S H 185- 190
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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Exanpl e 41: 6-[2-(5-Hydroxy-2-nethoxyphenyl)ethyll]l-3H qui nazolinz4-one

(process e) 90 ng of '
. 6-[ 2- (5- hydroxy- 2- net hoxyphenyl ) et hyl ] - 4- met hoxyqui nazol i ne are dissol ved

in 8 mMm of nethanol and treated with 1 m of 4 N aqueous hydrqgc X
acid. The m xtWYPE6R83&t | rred for 16 hours at roomterrperaturewmmed

onto 2 M aqueous pH 7 buffer and extracted with ethyl acetate. The

conmbi ned organic extracts are dried over ma@desi um sul f ate and evapor at ed
i n vacuo. The residue is chromatographed on silica gel

(di chl or onret hanssimgstiforhbdamiive1d (Skehanst@l.t dNatl.iGanser ingbBR1d 183- 1131241 PRk s

gg/StEggZ/ oﬁ:mz?hle— lzezséllﬂts represent t\ﬂg 3/6&3894 iostandard deviation ojghree&gﬁ%‘nemeﬁ:s.

5-[2-(2, 5-Di met hoxyphenyl ) et hyl ] - 2- met hoxycar bonyl - am no benzoic acid -
nmet hyl-ester (process e A m xture

5-[2-(2, 5-di netlndh'y;ﬁé the)campaynd -ﬁhé%‘ﬁsgﬂﬁgsw@w%ﬁ prolitarationwith 1Gyyyvalyps
mg of 4-di et hyﬂaﬁﬁ'ﬁaoﬁ%'f‘géﬂga‘?msﬁ“mm%ﬂ)3 gachl oronethane is treated

with 35 ng of ne _ rmate and stirred for 3 hours at room
tenperature. Then the m xture is poured onto aqueous pH7 buffer solution

over mmgnesi urk-JaEIngh G Gon PRAMBRRIBAISC, O 90T Pe Er auct (s

b 8,5, ¥ Thade oot Mt oy A2, et oy Bds s, Sikses;

Exanmpl e 43: 5’{’@("2% ﬁmoﬁg'@%emjﬁé?lﬁyﬁm%%ﬁfi% fWﬁ?‘hﬁ%&L‘?@'eﬁP'& 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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met hyl ester (process e) 110 ng of 5-[2-(2,5-di net hoxyphenyl)ethyll-2-am no
benzoic acid nethyl ester—are—dissolved in 6 m of—dry di net hyl f orman de
and treated with 13 ng of sodium hydride (80%in mneral oil). After
stirring for 30 mnutes at roomtenperature, 0.2 mnml of nmethyl iodide are
added and sti wwo ssgsgmont i nued overni ght. The solvent is distipdrEboedsfiié n
vacuo, and the residue is partitioned between aqueous ph7 buffer solution
and ethyl acetate. The separated organic Iaﬁgr is dried over magnesium

sul fate and concentrated in vacuo. The residue is chromatographed on silica

| h / ;
0%, 1 Sy g Sl i IR S
fol | ow ng conpamaﬂmimétenamdta daily dosaga of freni:about 1 mg/kgio ab@{teonimg/kg animal
g[c:le-lE ;]r ] R[Seg&zf‘y ﬁa%rhgﬁﬂgﬁy]e grnun lel_q{ngp?ﬁi doseﬁq{oelroﬁjaur times @aﬁy dor mosﬁé}pp
WO 96/ 28430  mammals the total daily dosage is from about 70 m to about 2000 mg,

PCT/ EP6/ 01116 | e 45:;
5-[2-(2, 5-Di mewgﬁwmdmﬂﬁmrfd Jorexamplenimdivised doses 4pi te f%ft#fye%gtcav or

(pr ocess e)  AnNetdrd' erfl URR dBsagb forms comprise, for example, from about 1
5-[2- (2, 5-di net hoxyphenyl ) et hyl ] -32 acetyl ar% no- benzoi g acid 7.5 mg to
about 1000 mg of the compounds in admixture with at least one solid or liquid

pharmaceutically acceptable 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 praventlon or treatment of inflammatory and proliferative skm 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
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but y'I“ és_t_er_ 100 ng _of Llithium brom de —55—rg—ef

1, 8-di azabi cycl 0[5 4.0]undec-7-en and 4 m of dry ethanol is heated to
refl iox for 3 hours. After neutralisation with 0.1 N aqueous hydrochloric
aci-d, the Mththract ed with ethyl acetate. The conbi nperRsga16
acts are dried over magnesium sul fate and concentrated in vacuo. The
ke title conpound is obtained by silica gel _ chromatography (hexane/ethyl
addtate = 6/1) as colourl ess crystals. np: 93?%”] Anal ogousl y as
described in exanple 45 the _foll ow l? ? npound of f Ais obbt ai_ned:
Ex R[ er r] therapﬂp@,aplye ectp(Peqm? ntofaco of hﬁngpwon to a subjectn need
mp. - rohfmentt- OCH err] O err]Herr] Ac H
O 87- 90[err]° Ana ogousl y as descri bed in exarrpl e 45 the foll ow ng
conpound of forrmula B is obtained: Rl err]

5R[ %EL][ err] Y The co'ﬂnpourldsézf the lnveq%@i?%tﬁ T rf i€ Lgd"[eg(aélnapf%%hbounds of

5-[2- (2, 5- Di met mmwi%%ﬂmtdlaﬂypmfeneuenzm c acid met hyI ester (process
e) 87 nmg of 5-[2-(2,5 d| met hoxyphenyl ) et hyl ] - 2- acet yl am no benzoic acid

met hyl est er

The compounds of example 6, 16 and 17, namely 6-[2-(2,5- dimethoxyphenyl)ethyl]-
4-sthyl-quinazoline and, respectively, the corresponding 4-methoxy and 4-methyl
compo.unds, 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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are dissolved in.6 mM of nethanol, treated with 1 m_ of 4 N _hydrochloric
acid and stirred for 48 hours at roomtenperature. The mixture is '
neutral i sed by addition of WO 96/ 28430 -

PCT/ EP96/ 01116 _ 27 2 N aqueous
sodi um hydr oxi WO 288430i on and extracted with ethyl acetate. THRETERSHMiIMed
organic |layers are dried over magnesi um sul fate and concentrated in vacuo.
Purification by chromatography on silica gel ggexane/ et hyl—acetate = 6/'1)

Anal ogousTy as Giskabbed | n exanpl e 45 the fo on 0 compd JEIIII’IIIWIIIIH UL

are obtained: Ex R err] R err]

R err] X m p. 49 OCH err] 6- OCH[err] OClerr]H err]
H H 10Compoupds 3t $6rmula 50 5-OCH err]

H H O oi | 51 6-OCH err] OCH err]
H H O 90-93[ err]

R,
R,

(30vid3y
N338 SVH L33HS SIHL

w I
RZ
R,
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

This Sheet Has Been Re; laced :

sussoresweercuuizs) TN

e



a) 300 ng of

6-[2-(2, 5- dlnethoxyphenyl)e qU|noI|necarboxyI|c acid

et hyl ester arewﬂs,gaﬁd3 ed in 10 rri of rmet hanol treated with 6 rﬁgsn&ﬁ %
.agueous potassrum y%rom de solution and heat ed to refl ux forﬂ% ours.(The
‘mixture is poured onto 1 N hydrochloric acid and extracted with

di chl-or onet hane contai ning 3% of ethanol. T8 organic | ayers are dried
over magnesium sul fate and evaporation of the solvent yields

th
correspondi ng P ¥érepspsantst CH, Hz'd'%@ﬁhd%zgsgr'&M%I’-é”h%bythe heteroatom
148-151[err].
6-[2-(2, 5-di rret gggle[#utgglyggbe h ref rﬂsed}ts h\}d'?ge{}'. ?1'0 |°rl;eagyolif Ebgmﬁﬂ formté) getahre %
di ssolved in h_mthompmnjgdemmmgBarmbrﬂleesed;lnugusqstemohﬁzmwhto reflux for 1
hour. ~ The cold reaction mxture is diluted with ethyl acetate and
extracted with 6 N hydrochlorid acid. The acidic aqugous |ayers are
conbi ned, washed with ethyl
aqueous ammoni um hydr oxi de so
PCT/ EP96/ 01116
with ethyl actetate, drying ove 9
a crude product, which is purifijed by]
(di chl or onet'hane/ et hanol = 95/ to give the title c oung_as yell ow sh
crystals. np: 141-145[err] X~ R Ry

Exanpe—52: 6- [ 2- ( 2,—5-Di—n®t iw ',j 4—h¥d-r-e*§Lq.U| nol ine(process e}

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 BE
REPLACED N

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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;Agal gg?;;slngdas descri bed H"mmﬂm”fm” r1;]ol | owi_ng orrpound of forrruIYa B

R 53 -CH[err]CH[err] &cHPerf] + 5-OCH err] - CH=

OCH[ err] oi | [err]H-NWR (CDCl[err]): 8.36 (d, J =2 Hz, 1H); 7.52
(dd, J = 2 + WV@®96384301 H);, 7.48 (d, J = 7.7 Hz, 1H); 7.32 (d, PCI/EPISOY 16 47
1H); 6.68 - 6.78 (m 3H); 6.26 (d, J = 7.7 Hz); 3.80 (s, 3H); 3.79 (s, 3H);
3.74 (s, 3H); 2.90 - 3.04 (m 4H). The staoting materials may be prepared
in the foll ow ng manner: -

A) 5-[2-.(2,5-UZﬁGBMPhDW!bd@HhQﬂﬁ|daiﬁrﬁMfm no benzoi c acid nethyl ester
4.1 mmol of n-butyllithium (0.4 m of 1.6 Msolution in hexane) are added
at -40 to a solution of 412 di i sopropyl am

I NeZ™R, 30 ni of dry
tetrahydrofuran. After stirri @
o~xeadded at this

0 mnutes 6
2, 5- di met hoxybenzyl -tri phenr#/ hoi® um br oni
tenperature. The suspensiomips gtirred for anotter {30 m nutes, cooled to

-70[err] and treated with 300 n?ﬂpf 2- acet yl ani no- %zornyl -benzoic acid

methylester in 8 ml of absolutelfetrahgdregfuran. The m xtwre is stirred for
one hour at -70[err] and for t ours at roomtenperature and then poured

ont o aqueous anmoni um chl oride 4Ql ution. Extracti ith ethyl acetate and

evaporation yields a crude pr§
chr omat ogr aphy (hexane/ et hyl & A e 9/ 1) to ol _
‘a mxture of the E- and Z-i sonels. efr]HNVR(CD [erf]): 1 EPIAGED

H [ i |
t Ots : t : Gﬁﬂg Eﬁd’lf"ésBEEN

—

E-isoner); 11.00 (s, 1H Z-isoney). (d, J=8. 8H2N\1I-N§|sorrer) 8 °Z (4,
J=8.8Hz, 1H Z-isoner); 8.16 (d, J\{ZHZ 1 H E-isoner [ 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

R
CH,

)

in free form, or where such forms exist, in salt form.
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1 HZisoner); 7.74 (dd, J=2. “2+8. 8l s 1H E-isonmer); 7.42

J=2.2+8.8Hz, 1 mer); 7.41 (d, J=16.4Hz, 1H E-isoner);

J=2,6Hz, 1 H -|§gbrr§ra); 7.05 (d, J=16.4Hz, 1 H E-isoner); 6. 7’2&%"%’0%{
6.67 (d, J=12.2Hz, 1 H Z-isoner); 6.55 (d, J=12.2Hz, 1 H Z-isoner); 3.97
(s, 3H E-isoner); 3.87 (s); 3 83 (s, ' 3H E—|s"dmar) 3.78 (s, 3H Z-isoner):
3.59 (s, 3H Z-isoner); 2.25 (s, _3H E—|sorrer 2.22 (s, 3H Z-isomer). B)
(E)-5-[2-(2, 6- Eﬁﬂ@?ﬁ@)@&'ﬂﬁé#ﬁ?@!ﬂﬂeﬂﬁ'?"@jﬁﬁwldm no benzoic acid
met hyl ester The title substance is obtained anal ogously as descri bed under
A [err]HHNWR(CDC [err]): 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, 1HL~I. 54 (d, J=16.6Hz, 1H); 7.41 (d,
J=16.6Hz, 1H); 7.18 (t, J=8.3Hz, 1 H); ﬁh J=8.3Hz, 2H); 3.96 (s,
3H); 3.91 (s, 6H); 2.25 (s, 3H). C
(E/ 2)-5-[2-(2,5-D met hoxyphenyl ) et heng‘io] acet yl am no- benzoic acid

butyl ester The title substance is obtain anal ogously as descri bed under
A) [err]H- NMR(CDCl [err]): 11.10 (s, 1HIE isoner); 11.06 (g, 1H
Z-isonmer); 8.70 (d, J=8.8Hz, 1H E-isonerfH,8:54 (d, J=8.8Hz, 1H Z-isoner);
8.12 (d, J=2.2Hz, 1 H E-isoner); 7.96 (dJAJ=2.2Hz, 1H Z-isomer); 7.74 (dd,
J=2.2+8.8Hz, 1 HE-isoner); 7.42 ( d d +8.8|—%, 1 HZ-isoner); 7.41
(d, J=16.4Hz, 1H E-isoner); 7.14 (d, J=% 6o

= 4

wherein R,, and R,, are the same or different and represent alkyl, acyl or alkoxy,
and R,,, R,,, Rg, and X, have the same sugniflcance 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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E-isoner); 7.05 (d, J= 1 H E-i soner); 6.72-6.89 (m,; 6.67 (d, J=1
2.2Hz, 1'H Z-isomer): ’jmgwmﬂmﬂm 1H z-Tsomer); 4736 (t, J=6.5Hz,
2H E-isoner); 4.23 (t, ‘)mar) 3.86 (s, 3H E-isoner); 3.82
(s, 3H E-isomer); 3.77 (s, 3H z-f'sofery; 3.58 (s, 3H Z-isorrerP) 2.24 (s,
3H E-i somer): WOSEB430 34 7 jsomer); 1.20-1.85 (n); 1.02 (t, PEEEPIMIIIGI
E-isoner); 0.96 (t, J=7.3Hz, 3H Z-isoner). D

6-[ 2- (2, 5- Di net hoxyphenyl ) et hynyl ] - 4- et hyl - gé2nazol i ne a)

6-1 odo- 4- et hyl - qui nazoline 154 ng of sodiumare dissolved in 20 nl of dry
met hanol and t re @ adpourids dccdrdingto cléimHl of fordulaodo- qui nazol i ne. The

m xture is heated to reflux for 1 hour, and then the WO 96/ 28430
PCT/ EP96/ 01116 30 solvent is
distilled off. The residue is partition et ween aqueous pH7 buffer
solution and ethyl acetate. The aqueou hS extracted with ethyl
acetate, and t he conbi ned organic e ar®d dried over magnesium

sul fate and evaporated in vacuo. Thg rdgsidue is dissolved in :
cycl ohexane/ ethyl acetate (1/1) and filtgred over silica gel. The title

¥

conmpound i s obtained as slightly yell ow
t he sol vent. np: 110-113[err]. b)
6- [ 2- (2, 5- Di net hoxyphenyl ) et hynyl ] -4-e
t hrough a solution of 200 ng of 6-iodo
dry dinmethyllormam de for 15 m nutes. TS

# crystals after ‘gvaporation of

qui nazol i ne Argon is passed
hoxy- qui nazoline in 12 m of
49 of tetrakis(tri-

F[;E ( _

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
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e

pheny-phosphi-ne) - palladidm 113 ng of (2 5 dl-nae-t-he**phenyl.)aaei_)d_enﬁ, 11
ng of copper (1) i odi de and ““um‘m“kl am ne are added, and the

m xture i s heated to 60[e mm\l(“““ he solvent is distilled off in
vacuo and the gaokagsee Partitionéd + bk tween water and et hyl acRt A Rs01iiE
organic layer I's separated, dried and concen- trated in vacuo. The pure
title conpound is obtained after chromatography (silica gel ,

cycl ehexane/ ethyl acetate = 2/1) as col ourl eé3 crystals. np: 103-105.

Anal ogously as described in D) the follow ng conpounds of formula I'lb (E-Q
are  obtai ned: E) 6-[2-(2, 5-D net hoxyphenyl) et hynyl JJqui nazol i n- 4- one,
nmp: 180-183[err] F)

-[ 2- (2, B- Di met hoxyphenyl ) et
- [

6
6
H)

] - 4- met hoxy- qui nazol i
2, 5- Di net hoxyphenyl ) et\Qy p Bishoxy- g@f nazol i n&
2- (2, 6- Di et hoxyphenyl ) &f hynyl ] qui nazol i n-one, np:
2-
I

(2

Benzyl oxy- 5- net hoxyph | ) &t hynyl ] - 4- met hoxy- qui gdazol | np: 112-
] J) 6-[2-(2,5-Di netﬁ‘gibp’henyl)et hynyl ] - 4- net hylva*qwrtuch | i ne,
[ 2- (2, 5- Di met hoxyphenyl ) et hynyl ] - 4- met hoxy- qui W%lzol i ne
) 6-[2-(2,5-gethyl phenyl)ethyny] -ethyl pgui nazol | ne, np:
2, 6- D met hoxyphenyl ) et hynyl ] - 4- et hyl - qui nazol i ne, np:
2, 5- Di mret hoxyphenyl ) et hynyl ] - 2- am no- benzam de

140- 142 ©)
75zi7[err]

2-(
2-(
6-[
6-[2-(
114] er
13-116[err] K) 6-
np: 103- 105[ err] L
56[err] M 6-]2-(
155- 157 N) 5-[2-(2,
WD 96/ 28430 wherein
PCT/ EP96/ 01116 the symbol ---- is a single or a double bond; 31
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

R'gg

wherein R',, is O or S,

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

_This Sheet- Has
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J=2+8.5Hz, 1 H); 7.15 (br 5 (m 4H); 6.90 (dd, J=3+8.8Hz,
1 H); 671(d J=8. 5Hz, 3.72 (s, 3H). 0)
6-[2-(2,5-Di et hoxyphenyl)et hyn I -et hyl - qui nazoline [err] H NVR

(CDOl [err]): JWOBGRE01H); 8.30 (m 1H); 7.93-8.04 (m 2H); 7PEHEPIOINE) .

[err]H-NVR(d[err]- DIVBO) ‘ L“jﬂmzlﬁl 7.75 (d, J=2Hz, 1H); 7.27_(dd,

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, 44=7.5Hz, 3H); 1.41 (t, J=7Hz,
3H). P) 6-[2-(5-Benzyl oxy--2- net hoxyphenyl ) et hynyl ] - 4- met hoxyqui nazol i ne

[ err] H NVR (CDS?JCempb)mdBaG&orGBtgthainm dfgmuld = 1.8 Hz, 1H); 7.96 (dd, J
= 1.848.6 Hz, 1H), 7.89 (d, J = 8.6 Hz, 1H); 7.30-7.50 (m 5H); 7.18 (d, J
= 3 Hz, 1H); 6.98 (dd, J = 349 Hz, 1H); 6.85 (d, J =9 Hz, 1H); 5.05 (s,
2H), 6.20 (s, 3H); 3.90 (s, 3H.

6-[ 2- (2, 5- D met hoxyphenyl )] qui naz¢l i dg—ap;  100- 102 R)

4-Di acetyl am no- 6- [ 2- (25- di-nmet hoxyy yI)éT’hynyI]qw nazol i ne a)

4- Ami no- 6-i odo- qui nazol i ne 500 Fg off 4-chl oro-6-iodo-qui nazoline are
treated with 30 ml of aqueous amm m hydr oxi de sol ution and heated to
reflux for 2 hours. After cooling th& precipitated tltl%corrpound is
filtered and dried. [err]HNWR (d[eA]-DMSO): 8.66 (d, =1.8 Hz, 1H), 8.4
(s, 1H, 8.02 (dd, J =1.8 + 8.7 Hy, 7.85 (br s, 2H), 7.45 (d, J=8.7
Hz, 1 H). b) 4-D acetyl am no- 6- gui nazoline A m xture of 340 ng of

4- am no- 6-i odo-qui nazoline, 1 m o ine, and 20 ml of acetic anhydride
is heated to 80[err] for 1 hour. The xture is poured onto ice/water,
stirred vigorously and extracted w figget hyl acetate. The conbi ned organic
extracts are dried over magnesi um sul fate and concentrated in vacuo. The
title

wherein
Rise
R,,, is hydroxy or alkoxy of 1 or 2 carbon atoms and is in the 5- or E-position,

is hydroxy, alkyl of 1 or 2 carbon atoms or alkoxy of 1 or 2 carbon atoms;
whereby R,,, and R, are not simultaneously hydroxy;

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

SO

V\/N\
Rioss

453

ass bss

: THIS SHEET HAS BEEN
wherein REPLACED
the symbol —-is a single or a double bond;

Ry, is as defined in claim 4;
Ry, is hydrogen, methyl, 2,56-dimethoxybenzyl or 2,6-dimethoxybenzyl; and
Z and V are as defined in claim 1;
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corrpqund—r-s—obt ai ned—by-eh Emmﬂ"m""m:ﬁnw f-r-e-a-t—r-eﬁ—-en— si | i ca—gel—fethy——-—

ace--it at e/ cycl ohexane = 28430

PC.:/‘EPQGI 01116 c LTy i 32 [err]HNMWR
SEG 1H), 8.22 (dd, J = 1.9 + 8.9 Hz, 1H), 8ptfmEpsenrdie=
(1 E«H[zerr]) %93884?%? = 8. Hg 1 H, 2.34 (s, 6H). H)c) PEf 1o

4-—5 acetyl am no- 6-[ 2- (2 5-di rret hoxyphenyl ) et hynyl ] - qui nazoline The title

subst ance is obtai ned anal ogousl y as descri b under C b. [err] H NVR

(CDC[err]): 9.33 (s, 1H), 9 (dd, J =0.7 + 8 52 g

1.65 + 8.8 Hzwhergby, i By 1%8&1"'03‘3'”6‘97":@‘9' thenithe °9"’HP““ eﬁsmred "“"@t'y in
, "1 H), 6.90 (dd, 82 (d, J =9 Hz, 1 H, 3.86 (s,

3H), 3.76 (s, 3H), 2. te %‘3‘321'%".8 f%g)jrwrm‘ﬁa

6-[ 2- (2, 5- D met hoxyphenyl ) et hynyl ] - 4- net hyl am no- qui nazol i ne a)

6- |1 0do- 4- net hyl am no- qui nazol i ne: Prepared anal ogously to the nethod

descri bed for the synthesis of 4-a 6-i 0do- qui n-azol i ne. np: 245[err].

b) 6-[2-(2,5-D nmet hoxyphenyl ) et hyny net 12g$ am no- qui nazoline The title

substance I s obtained anal ogouslﬁé as ~gescri bed under D/ b.
BS

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
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T) 6-[2-(2,5-D nethoxyphe - U|nazoI|ne I Y) Exethyl

{4-]2-(2, 5-di met hoxyphenyl i"gmaa]f ﬂm, hyl ene-mal onate The mi xture of
820 ng of 4-[(2,5-di met hoxyp line and 690 ng of diethyl

et hoxynet hyl ene-nmal onate is heated to 95 for 2 hours. On cooling the
product cryst aVP%@¥3%nd i s used without further purificati onPCTERGNHENVR
(cbCl[err]): 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 ZFD, 6.78 (d, 48 =8.7 Hz, 1 FD, 6.70 (dd, J
=3 +8.7 H, 1 H, 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, BFD 3.74 (s, 2. 86 (s, 4H),
1.38 (t, J =7.1 Hz, 3H), 1.33(

5- (2, 5- D et hoxybenzyl oxy) - 2-f g
2-fornyl am no- 5- hydr oxybenzarR,de

1 Hz, 3H)
;thobenzanlde
n 15 m of dryR, di Nethylformami de is
treated subsequently with 160 ng gg potassium carbon and 180 ng of
2, 5-di met hoxybenzyl broni de. The ure s stirred atf roon1%enperature
SUBSTI TUTE SHEET (RULE 26) cm¥)96ﬂ§84 NH
PCT/ EP96/ 01116

and then the solvent is distill i n vacuo. The
bet ween water and et hyl acetate e separated
over magnesium sul fate and evape in vacuo. Purt
product thus

Jhion of 140 ng of

33 for 4 hours,
2yi due is partitioned
92 ig layer is dried
#1 calton of the crude

R,

wherein the substituents are as defined in ciaim 1, reducing a compound of formula
lia, tib or lic '

- CH
il or ] or il
CH C N
" (;LRS "
R‘ R4 R4
" IIa b Iic

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

b) for the preparation of cdmpounds of formula

This Sheet Has Been Rer
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fid as col ourless crys [err]. W

- Di met hoxybenzyl ) - 6- hyC in-4-one 76 ng of sodium

“de (80% i nwogsmseo oi | ) are added to a suspension of 400 npcI/EbY6PI116
df oxy- 3H qui nazolin-4-one in 20 m of dry dinethylformanide. After

fing for 30 minutes at room tenperature, 4,860 ng of

“8=-di*met hoxybenzyl brom de are added, and stirring is continued overnight.
The,/jsolvent is distilled off in vacuo, and the residue partitioned between
aqueoys pH7-buffer solution ande@thyl acetate. The gpni ¢ phase is
separated, dried over nmagnesiu aiRe and evapor g Ryacuo. Silica
gel chromat ography yields a gfioNehount of the Nﬁ -al kyl ated product
followed by the pure title corfpouhd as col ourless’'cryfstals. np:

243-245[ err]. X) 3-(2, 5-Di met hgxybeniydnd - 6- hydr oxW 3H- §ui nazol i n- 4- one
Prepared anal ogously as descri bedlunder V). np: 203[err]. Y)

6- Hydr oxy- 4- met hoxyqui nazol i ne m xture of 200
6- hydr oxy- 3H qui nazol i n- 4- one afd * phosphor oride is heated to
reflux for 2 hours. The excess hl ori de st

ol'uti on of sodi unf net hoxi de
(prepared from80 ng sodium in d&y 8t hanol . After rg§l uning for 2 hours
the solvent is distilled off and the fesidue is partifTﬁn Rjjet ween
aqueous ph7-buffer solution and ethyl acetate. The organic phase is
separated, dried overggg9ne3|un1 suuLate aqgwﬁya orated in vacuo. The crude

product is direMhefeindddls AYERgenchydroxeges thg gtherisugstifyents are as defined
h t h irhi i i ihofr
chr omat ogr aphy - gflcfairhi anﬁgklzﬁ)s?fe?d.iiz ﬂgb"%o%gglércﬁ lh%@ﬂ;c; ﬂﬁ}; §g§tém startihE)from

e,;d—by’—sr‘l' i ca gel—ctronmat ogr aph iet hEI acetate—gives t he-t+itt+e

8.61 (s,1H); 7.79 (d,J=9Hz S =2.8+9Hz, 1
(d, J=2. 8Hz, 1H) ; mP@eyckc pracursors of formula

W Ila or W IIIb
-
C\/ COOCR
. NHz R6 N}I _ . 7
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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WO 96/ 28430 _ .
PCT/ E96/ 01116 = =~ ”"MML!‘J”MM’I 34  The conpounds
of this invention possess advan ! her apeuti cal properties and
exhibit on local, systenm c or oral app'] i cati*on antiprolifera-

tivel/antiinfl am‘#?“and/ or anticancer activity. These acti viRGEP¢eMIGHe

shown in the following tests, wherein the foll ow ng abbreviations are

used: BSA = bovi ne serum al burd& HaCaT = the cell
i ne known as "human adult cal ci um tenperature HeLa-O = tunor
cell line fromhuman cervix A375 = human nel anoma cell |ine
A549 = human |lung carcinoma cell -line MDA- MB- 231 = hunan br east
carcinoma cell line SW480 = h I%’n carcinoma cell line

DMEM = Dul becco's nodified eagle medum EGF = epi der nal
growt h factor FCS = fetal calf rum - TGFa =
transformng gromh factor [err] A 1 bovi ne serum al bum n
MDA- MB- 435 = hunan breast carcinona cell | pne HT- 29 = human
colon carcinoma cell Iine 1. Inhibitionfof proliferation in the human
keratinocyte cell line HaCaT: HaCaT cel |L.878q spont aneously transforned,
TGF[err]- and EG--receptor positive non- pri geni ¢ human keratinocyte
cell Iine with highly preserved phenotyp Ryentiation characteristics

of normal keratinocytes (Boukanp et al., J.J} Cell. Biol. 106:
761-771[1988]), are cultivated in DVEM rrediRum suppl enented with 2.2 g/l
. VS

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

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

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

R-S

whereain the substituents are as defined in claim 1, or

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

‘This Sheet Has Been
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(FCS), penicillin (100 (100 [err]g/ M), and gl utam ne
(to increase the final corcCe For the proliferation

M T

assay, cells hed by trypsinizati on suspended in fr oxhEFSEedie
- and seeded into -well mcrotiter plates at 2000 - 4000 cells/0.2
m/well. After 24 hours the nediumis replaced with fresh nedium

cont.ai ni ng graded concentrations of test corffbund. After 3-4 days of
i ncubation, the extent of cellular proliferation is nmeasured by a
col ori net ri C assay WO 96/ 28430
PCT/ EP96/ 01116 R, 35 using

sul f orhodam ne B (Skehan et al., J. Natl gger I nst. 82:1107-1112[1990]).
The results represent the average = stRpdaryl deviation of three

measur ment s. In this test the conpounds the invention inhibit cell
proliferation with I(Jerr]-values ranging j{{romgabout 0.003 pMto about 3
[err]M 2. Inhibition of tunor cell prolggeration: Tunor cell lines,
for- exanpl e A375, A549, HelLa- O 'MDA- MB-231,| SW 480, MDA-MB 435 and HT- 29,
avai l abl e from Aneri can Type Cul ture Col | getNon, are grown in nedium

supplenented with 5 to 10% heat inactivat]g 6[err] C/30 mn) FCS and
antibiotics. At the tine of 60-90% confl qz3cel | s are harvest ed,
trypsi ni zed, suspended in fresh growth nedifim and seeded into 96 well cell
culture plates at concentrations rangi ng kgtween 1000 and 5000 cells/well.
Cells are growmn for 3 - 4 days in a final 'Volume of 0.2 m/well, at
37[err] Cin an humdified incubator .

'a Q

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

SUBSTITUTE SHEET (RULE 26)

formuia
THIS SHEET HAS BEEN
REPLACED
N



equilibrated wth 5% quﬁmu”, ence of graded concentrations of
test conpound. Extent mu' galiﬂeratlon i's neasured by a
colorinmetric assay using " MFS (Bubt , J.lmmunol. Meth. 157: 233-240
[1993]) for cells growing in suspension or by sulforhodam ne B for
adherent cel | WO9%28480i s experinental system the conpounds oPC¥EP¥%/01116

i nvention inhibit cell proliferation with I(Jerr] ranging between 0.01 and
-5 pM The conpounds of the invention aresggherefore indicated for use as
antiproliferative /antiinflammtory and anticancer agents in the treatnent
of proliferative/inflammtory di sordersR?znd cancer such as in suppression
of neoplastic diseases, e.g. inflammtony/proliferative skin diseases and
skin cancer, and autoi mune di seases, ach as: psoriasis, atopical
dermatitis, contact dermatitis and r eledt eR®wczenat ous dermatit i ses,
~seborrheic dermatitis, Lichen planus, Ferrphl gus, VBul | ous Penphi goi d,
~Epidernol ysis bullosa, urticaria, angilQedepass—Rjasculitides, eryt hemas

- cutaneous eosinophilias, Lupus erythenat? Esus and Al opeci a areat a. For.
this use the dosage to be used wil | vary) of course, depending e.g. on the
particul ar conpound enpl oyed, the nobde oR,adm nistration and the treatnent
WD 96/ 28430 _

PCT/ EP96/ 01116 36  desi red
However, in g ey

are adni ni st eregﬁé?tm Hs?huséaﬁ%ggyggé of fﬁr"gcr@ggz)(uyt%?’ﬁg/ g,atg fc?)nécgout 'ﬂﬁg
ani mal body weight, suitably given in divided doses two to four tlnes

daily. For m)sé) #o?ifpeepreparation 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 '
This Sheet Has Been RTlaced . . SRHEE:‘EL.I,;\ g?g BEEN
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rramLs_th_t_oLaJ_dau_Ld t 70 ng—to about 2000 mg, .
convenlently adm ni st er ed, Eﬁﬁn F di vi ded doses up to four tines a
age

day or ‘in retard form Uni orsms *conpri se,. for exanple, from about
17.5 ng to about 1000 mg of the conpounds in adm xture wth gl hﬁi@% fne
solid or Ii quiﬂomaceutl cally acceptable carrier or diluent. fl1
conpounds of the invention may be adm nistered in simlar manner to known
standards for use in such indications. The @Bnpounds may be adm xed with
~conventional chenotherapeutically acc gtable carriers and diluents and,

al

optional ly, f@rt Aemethasl pf ereventianoradpaiment fdafiammatery And, profiferative sins

as t'ablets andg, I Wik

adm ni stered tdfﬁﬂa(?g? B{/gfrhc sUcﬁhéﬁﬁgé?%ﬁﬁF"ﬁQStﬁ%g ol nY @ﬁ?@ﬁeo?mgtlgtaor:sa,
parenteral | y ebmripouhd\azeotding to dlaim dcondtd aaubject iroheed bbsuch treatreeist ance
will, of course vary depending e.g. on the conpound enpl oyed, the
treatnent desired and the nature of the form In general, however,
satisfactory results are obtained, e.g. in topical application forns at
concentrations of fromabout 0.05 to about 5% particularly fromabout 0.1
about 1% by wei ght. Phar maceuti cal conpositions conprising a conmpound of
the invention together with at |east one pharmaceutically acceptable
carrier or diluent also formpart of the invention, 'as well as a process
for the preparation thereof by m xing together with at |east one
pharmaceutically acceptable carrier or diluent. The invention al so
conpri ses the conpounds of the invention for use as pharnmaceutical s,
especially in the prevention or treatnent .of inflammtory and
proliferative skin illnesses and cancer. The invention further
conprises. a nethod of prevention or treatnent of inflanmmtory and
proliferative skin diseases and cancer, which conprises adm nistering a

This Sheet Has Bee,
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VD:96/ 28430 R REPLACEMENT SHEET.
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t herapeutical |y eff‘ecﬁﬁmcwg%ts%ﬁ corrpound of the i nvent | on»b%

subj ect in need R of h treatnent. 5- “Ghe
cohpounds of the inyeptiqh AN 1999nu s and especially the corrpounds of
formula Iss are parti ¢ul arly prefer € '6 The conpounds of
exanple 6, 16 and 1}, *mamety—6-12=(2, di met.hoxyphenyl ) et hyl ] - .

4- et hyl - %g%zol i nefand, respectivelyl the correspondi ng 4-net hoxy and

4- et hyl conpounds, are the nost preferred conpounds as
anti prol iR er afsi mairaRy, dikft ANMRYE Slcdrbon atoms or alkoxy oeirldtoaﬂtcadmmetoragent s,
especi al | *the conp ound of Exanple 6. |t has, for ex

been det tai nLSd"'YdTQl‘Y ion alkexygfchto #Carban afrse a@dc'ﬁﬁ’bg‘l‘)u?]gs o Greositiony err]

gl;]dalz)g(u)t v Whereby Ry, %rimrlrgl:z-snM'e hBt 5RfuIERRYEslySdréxfarddl err] between 10

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, diaikylamino independently

of 1 to 4 carbon atoms in each alkyl part thereof, alkylcarbonylamino of
1 to 4 carbon atoms in the alkyl part thereof, or alkoxycarbonylamino of
1 to 4 carbon atoms in the alkoxy part thereof; or

b) 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 fofm a condensed ring system of formula

N .. oL

N8 AASEPZALN
st
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
atoms, amino, diacetylamino, alkylamino of 1 to 4 carbon atoms,
hydroxy, alkoxy of 1 to 4 carbon atoms or mercapto;

Y, is N or CR,,, wherein R,,, is hydrogen or alkoxycarbonyl of 1 to
4 carbon atoms in the alkoxy part thereof,

Ris is hydrogen, alkyl of 1 to 4 carbon atoms or dialkoxybenzyl indepen-
dently of 1 to 4 carbon atoms in the alkoxy parts thereof; and



[err]

eor 656 N o SRR b
‘represént hydroxy, eﬁ%ﬁgaiy} :fyﬁ 51[13;{] O?r Sctyre%%g@ﬁ@"ﬁ%m

or 6-position, with 1 hq@mqwgthat Rlerr] and Rl err] ar-e not
si nul taneously hydfoxy or-acyl oxy, §apd a) Wrepresents -CH2CH2-, R3
represents a group jotdorrHa— fefr]* wherein R err] represents

hydr ogen,

al kyl, altkkoxy or am no and§{X Bepresents oxygen, hydroxyi m no. or

al koxyi m no, R err]™represents: a group of fornula

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 Riss together with ring B form a condensed ring system of formula

B - e

TOSS

ass bss

wherein

the symbol —- is a single or a double bond;

Res is as defined above; |

Riess IS hydrogen, methyl, 2,5-dimethoxybenzy! or 2,6-dimethoxybenzyl;

and

Z and V are as defined above;
whereby, if Ry, is hydroxy or mercapto, then the compounds exist predominantly
in the tautomeric form of formula

§s {tss

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.



[err]. wherein Rlerr] and R[err] are t.he sérre_ or d',RE?”EA‘CEMEWFrSFFEET

hydr ogen, al kyl, acyl or alkoxycarbonyl v [erd]

b) Wrepresents - CHerr]CHerr]- CH:CH- -CH err]O or -CHerr]NRerr]-
mhereby t he het er oat om adher es to ring B and Rl err] represents hydrogen,
al kyl or acyl, Rerr] and Rlerr] formtogether with the adjacent ring B a

condensed ring systemof formula 10 [err]
R, R, R,
R, R, R,

CH C

i or i or Il

CH o N REPLACEMENT SHEET

19 JUN 1999
R: R3 R3
R, ‘R, R,
lla IIb Ilc

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

b) for the preparation of compounds of formula

R, | R,
w  Icand v W
It .
&
; ” H
N Y DN
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



acyl al kyl am no, di al kyl am no, cyano, hydroxy, al koxy or
rrerc s Nor CRerr], Rerr] represents hydrogen, alkyl,
acyl or optionally substituted phenyl al kyl , R err] represents hydrogen,

al koxycarbonyl, cyano or acyl, Z represtts Oor S and V represents NH, if
t he synbol === represents a single bond, and N, if the synbol === .
represents a doubl e bond, vvith the proviso that, if Rlerr] represents
hydroxy or. nercapto angkyY represents N, the conpoyAds exi st predom nantly
in the tautoneric fornf ofNYormul a [err] Y wherein Rierrl]
represents Oor S, in !fr%e forr‘rh;)r, vvheroe‘\, such fo m? ekist, in salt form
40 s Z .

X === represents a S|ngle or a doubl e bond
rae.preseﬂhnl}mﬁ% al kyl thio, al kyl al koxycar RERLA&&MEE‘LF ﬁHEET
en“

. R1G
as bs
wherein
the symbol === is a single or a double bond;

Res 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;

s« is N or CR,,, wherein R,,, is hydrogen or alkoxycarbonyl of 1 to
4 carbon atoms in the alkoxy part thereof,

Ry is hydrogen, alkyl of 1 to 4 carbon atoms or dialkoxybenzyl |ndepen-
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 |

REPLACEMENT SHEET

19 JUN 1999

THIS SHEET HAS BEEN
REPLACED

wherein R’y is O or S,

in free form or, where such forms exist, in salt form.
Sheet Has Been Replaced
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al ko al kyl or acyl, whereby Rierr] is in the 5 or
6- p03|t|f)nL roviso that R[err] and R[err] are not

si mul t aneousl y hydroxy or acyloxy, R err] represents hydrogen, alkyl,
al koxycar bonyl, acyl, am no, acyl am no, 4 acyl am no, al kyl am no,

V\,her ﬁounds ?m gl?[ e£ ?] Cl’i?lamt ﬁeoga];rgr (r)nrJI gl fferent ;‘%kPEMEMEN§0$%ET
p :

di al kyl am no, cyano, al koxy or hydroxy, Y[err] represents N or CH and
Rl err] represmpiotnkydoegeaiing to claim kyf formaayl , with the proviso that, if
Rlerr] represents hydroxy and Y[err] represents N, t he conpounds
exi st predoninantly in the tautomeric formof formula [err]
e
R1SS
Wss
. Iss _
@ REPLAGEMENT SHEET
Rass :
Riss 19 JUN 1999
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 simuitaneously hydroxy;

W,, is-CH,CH,-, -CH,NH-, -CH,0O- or -CH=CH-, whereby the nitrogen or oxygen-
atom is bound to ring B; and '

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

P

V\/N \
Rioss

ass bss

THIS SHEET HAS BEEN
REPLAGED

wherein

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

Ry is hydrogen, methyl, 2,5-dimethoxybenzyl or 2,6-dimethoxybenzyl; and
Z and V are as defined in cfaim 1; ' — -

heet Has Been RTlaced :
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in free—f—e%m—e%—%e&e—sue—h forns eX|st

cecor e A W

in salt form

-'.-[err]

BEPlaAQEMEMEsSHEET

47 o
3 O
R, R,

w Ic and w d

i Z
R9.
l

XY oy R,

wherein Ry" is hydrogen, hydroxy or alkyl and the other substituents are as defined

in claim 1,

monocyclic precursors of formula

ring closure of the heterocycle of the bicyclic ring system starting from

R, R,
R, R,
: "REPLACEMENT SHEEY

. . . w ma or w mb N

o | 19 JUN 1999
- #°
U T COOR',

T Ry [ THIS SHEET HAS BEEN

. .REPLACED

wherein R', represents alkyl, R', represents alkoxycarbonyl, cyano or acyl and R,,

R, and R; are as defined in claim 1, according to known methods for the preparation

of quinclines and quinazolines, or

¢) for producing compounds of formula

This Sheet Has Been Reﬂlaced
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wherein R err]

and iH or different and repr al kyl
agyl or al koxy, and™H 2 . err] and X[ err] have tf‘fﬁ)&ﬂﬂllmr?
signi ficance as R[er err érr] and X as defined in claiml,- ree
formor, where such{ flr ried 8k s'é?’Vm M dalt form PLAC
42 4. Conpoupds_according td dl ai @8 of chr EMENT SH}_"P@
wher ei n Rlerry  i1s hydroxy, al kyl of 1 to§ TPon s pasest .. @ -----
of 1 to 4 Chaihtst at bus; Rleti~ i s hydr oxy 2/ opaged 3P 1p paged..5.9_
carbon atons and is in the 5- or.6-position, Dfanng Shh eegady. R paged .=,
and Rlerr] are not sinultaneously hydroxy; and vB/A&?“&P{err‘pade ..... to paged
- CH err] CHy eEbhipounds of formula | 14 SEP W3
DATE OF RECEIPT ........ccovcrenee
9705085 -0.
R,
R,
W I
. R3
R,

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, and

a) W represents 4CHZCH2-, R, represents a group of formula

C/Rs
X

wherein Ry 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, alkyl, acyl or
alkoxycarbonyl, or

R O M



Rlerr] is a ‘ELACEMENLWT COR[err] wherein Pljéerr] IS
alkyl of 1 §o}4 carbon atong,}| alkoxy of 1 to 4 carbon aton@E MENTS ET
am no; and 14 SER B98] ) s| anino, alkylamino of 1 to 4 carbon atons,

di al kyl am np |ndependently jpf 1 to 4 carbon atons in each

al kyl part {hereof, alkylcarbpnylanino of3q to 4 carbon atons
in the al kyl_pact thereof qr al koxycar bonylanino of 1 to 4

carbon at obpW représents k OH,Cbhy t-CHxE o +CHgD- or -CH,NFY.-\Wherebyithe heteroatom

or beygen Boheles toing B ahil,rearassparoBPReN o st M Ay tfmloghERF"
R[e”l tOgeﬁthethe\m}d,acém%&ef@eahaeﬁi&uiﬁngb%@sf n‘i%f%’ﬁﬁlﬂﬁ‘ of formula

=== |s a single or a double
, alkylthio of 1 to 4|carbon atons, alkyl of 1
am no, diacetyl am no, Jal kyl am no of 1to 4

bond Rlerr] is hydroge
to 4 carbon at ons,
car bon at ons,

R,
or .
N Y V\/N\Rlo
a b
wherein the symbol ,-_: represents a single or a double bond, Ry 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 phenylalkyl, 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

;

wherein Ry’ represents O or 8, in free form or, where such forms exist, in salt form.

l U 0 0 H il



hydr )@%MEETD 4 carbon atons or nercapto; YR & ms N or
CRlefr] erf]{is hydrogen or al koxycarbonyl of 1 ?y EME SHEET
at DRSER HHG.

car bon Al koxy part thereof, Rlerr] is hydrogen, alkyl of 1
to 4}cerbon _atons orl di al koxybenzyl i ndepen- dently of 1 to 4
carbpn atonms in the al koxy parts thereof; 4@nd Z and V are as defined in

cl ai FE—nri=the=pte SO0 that, if R[err] i s hydroxy or mercapto and Y[err]
is Nerr] @@Umpeulmrpomrdmgam slaimrieabformata |y in the tautoneric form of
formul a . [err] _ wherein Rerr] is Oor S, in free

formor where such forns in salt form
R2p R2P

lP
?Hz
or CHZ Ip'

@ th

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 hydrdxy, Y, represents N or CH and R,q, represents hydrogen,
alkyl or acyl, with the proviso that, if Ry, represents hydroxy and Y, represents N,
the compounds exist predominantly in the tautomeric form of formula

Ry

e,
CH, p

Z

in free form, or where such forms exist, in salt form.
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ding to claiml of formula err|

oxy, alkyl of 1 or 2 carbon atons orRERLA ENF SHEEJIT 2

s hydroxy or al koxy of 1 or 2 carbon atons and is in
whereby R err] and R err] are not sinultaneously

jCH err]CHerr]-, -Cafgerr]NH, -CHerr]O or -CH=CH,

)r oxygen atomls bound to ring B; and R err] and

Rierr] oo fa%m&baﬁué haeo:%.ﬁg)fdmuﬁqnsﬁf&ﬁmél ng system of fornula

L3

CH,
(|IHz Io
e
%xo
NJ{
R, Ru

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.

ARE O O A



[err] REPLAQEMENI SHEET e synbol === 1is a single or a doubl e bond,
Rlerr]li$ as defined ih gl ai m 4; Rlerr] is hydrogen, rﬂﬁPMﬂEMENT SHEET
2;5-di Te ho&#t&&l’z?‘)%or 2l 6- di net hoxybenzyl.; and Z and V are as defined
in clafm : 45 wher eby,
iIf Retlr |s hydr oxy or rcapto, then th® conmpounds exi st predom nantly in
the tattonecic formof fbrmla [err]

4. Compounds according to claim 1 of formula

R1s
ws
. Is -
Ras

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

whereby R, and R,, are not simultaneously hydroxy; and
a) W, is -CH,CH,-; '
R,, is a group of formula -COR,, wherein
'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 alkyl part thereof, or alkoxycarbonylamino of 1 to
4 carbon atoms in the alkoxy part thereof; or
is -CH,CH,-, -CH,NH-, -CH,0O- or -CH=CH-, whereby the mtrogen or oxygen
atom is bound to ring B; and '
R, and R,, together with ring B form a condensed ring system of formula

b) W

A



{] are as defined in this clai m aEPHAGEMENT 8HEEdy gen

| ee formor, where such forns exist, in salt form
15-dinethoxyphenyl)ethyl]-4-ethy|-quinazoline, or
| ) et hyl ] - 4- et hoxy- qui nazol i ne, or

b ) et hyl ] - 4- met hyl - qui nazol i ne, in free formor,
reeR—terme—extst=—lin salt form 43 7. Process for the preparation
of conpounds of formula | as defined in claim1, conpri si ng a)

for 'the preparation of gonmpounds of fornula la and Ib

46 -

“wherein
- the symbol - is a single or a double bond; _
Ry, is hydrogen, alkylthio 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;

Y, is N or CR,,, wherein R,,, is hydrogen or alkoxycarbonyl of 1 to
4 carbon atoms in the alkoxy part thereof,

Ry is hydrogen, alky! of 1 to 4 carbon atoms or dialkoxybenzyl indepen-

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 tormula '

RZs
RB
Ws
| @f""‘
N NH .
wherein R',, is O or S,

in free form or, where such forms exist, in'salt form.
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[err]
conpd
subst
t he [

{ REPLAUEMENT SHEDY

erein the suPpstituents are as defined in claim1l, '
und qf4 §EP1e9® {14, 11b or Ilc Clerr] MethTSHEET

|tuents are as {lefined in claim1, in conventional nanner or b) for

ounds of fornul a

44

5. Compounds according to claim 1 of formula

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 &-position,

whereby R,,, and R,,.are not simuitaneously hydroxy;

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

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

v

eNg
1033

ass - bss

wherein

the symbol —- is a single or a doubie bond;

R,, is as defined in claim 4;

R, is hydrogen, methyl; 2,5-dimethoxybenzyl or 2,6-dimethoxybenzyl; and

Z and V are as defined in cfaim 1; e

N g



ACEMle SHEE

BEL}

47 - wherein R err]" is hydrogen, hydroxy éfal kyl and
t he t ngsfare as defined in claim1, ring closur CEMENTS
het e o ycI e t b cjclic ring systemstarting from nonocyclic precursors
of f :

45

whereby, if R,, is hydroxy or mercapto, then the compounds exist predominantly in

sulfur,

the tautomeric form of formula

Itss

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

_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-(2,5-dimethoxyphenyl)ethyl]-4-ethoxy-quinazoline, or
'6-[2-(2,5-dimethoxyphenyl)ethyl]-4-methyl-quinazoline,

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

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

comprising

a) for the. preparation of compounds of formuia la and Ib

AR



[err

al koxy¢ar bdr§P 1998an

I Rlerr] represents al kyl, Rlerr] reprep WEEWW@&ET

pr acyl and Rlerr], Rerr] and Rlerr] area

O

in claim 1, accordin o known net hods for the preparation of quinolines

and
48

uitrazett+nes;or~ |c) for produci ng conmpounds of fornula

[err] 46
R2 Rz
R, R,
CH, o ?Hz
| B oor g P

RS

wherein the substituents are as defmed in claim 1, reducing a compound of formula

R; R R;
CH
Il -
C N
R, R,
b

Ilc

lla, lib or llc

=8

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

_b) for the preparation of compounds of formula

I B



s are as defined in claim1 and D reprﬁgents O or
rr] is as defined in claim1, reacting BEMACE
wherein R err] represents a | eaving gr@gg, S(HEET

A aiiatacanacmnss | a [err] wherein the substituents are
asdflnedlnclalml or ' '

47
. O
R, R,
W Ic and woOW
NVlY | mvl:\R

wherein Ry is hydrogen, hg'fdroxy 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

| R, R,
R; R
W’ | Oa or W o
| - @ ~° d; |
\ COOR;,
NH, R, NH AL
8

wherein R, represents alkyl, R', represents alkoxycarbonyl, cyano or acy! and R,,
R, and R, are as defined in claim 1, according to known methods for the preparation
of quinolines and quinazolines, or |

c) for producing compounds of formula

—_—
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d) BE‘PLAC e ”p unds of formula dot _
49 wherei n 'the substituents are as defi ngEpi [Ty A
1, dodpl i 1WQSEP(§8?§)J of formula mmmmﬂﬂfﬂ
48
=
R,
T
D

QR,
R,

wherein the substituents are as defined in claim 1 and D represents O or NR,
wherein R, is as defined in claim 1, reacting a compound of formula

T

Rlz
wherein R,, represents a leaving group, with a compound of .formula
] ‘DH . |
R4
wherein the substituents are as defined in claim 1, or

d) for producing compounds of formula

—_—
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. tRED CE T
[err] l._._.’jA..._: rr] represents a Sn(al kyl)3-group or a
B(RI efr¥)[£4r p, ereby Rlerr] represents al kyl, cycl oal kREp
or aryl )xyfégﬁ bstituents may formtogether with the borolﬁeg@gmgﬂﬂr
cycli feucture deri from 9-bor a- bi cycl ononane or catechol borane, and

Rlerrlf and Rlerr] are defined in claind®, with a conpound of formula
[ err] Cheretn—REesrl.and R err] are as defined in claiml and R err] is as

defined in this claim or
I~

Rl
"CH
hx
CH
R,
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,,
represents alkyl, cycloalkyl, alkoxy or aryloxy or the two substituents may form
together with the boron atom a cyclic structure derived from 9-bora-bicyclononane
or catecholborane, and R, and R, are as defined in claim 1, with a compound of
formula |

-_—
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e) fo ,,;!4_};“” bf conpounds of fornula | starting fromdifferent
conpo{in by functional group transformation, suchtPAACERERT SHE
am de} ahd £4R , acylation and al kyl ati on of hydroxy or amino - ET
functf ops, aty on or by chem cal manipul ation of the heterocyclic
ring pyste . *r gduction of ‘or addi& on to - C=N- bonds, whereby in

t hese | cJ al groups nmay be protected by suitable protecting

groups, which may be renopved subsequeR{, to the reaction in convention- al
manner, and recovering thus obtai ned ¢gonpounds of formula | in free form
or, where such forns exist, in salt fagm 8. A pharmaceutical conposition
conprising a conpound according to aMnl to 6 together with at | east one
pharmaceutically acceptable carrieffor difluentVlt 9. A process forthe
preparation of a pharmaceuti cal co‘uogL}'e- rccording to claim8 conprising
m xi ng a conpound according to claim 0o 6 tbgether with at |east one

phar maceutically acceptable carrier of diluent. 10. A conpound accordi ng
toclaiml to 6 for use as a pharnmacegtical . 11. A compound according to
claiml to 6 for use in the prevention®or treatnent of inflanmatory and
proliferative skin diseases or cancer. :

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 formulé | starting from different compounds

of formula |, by functional group transformation, such as ester, amide and ether

cle'avage, acylation and alkylation of hydroxy or amino functions, decarboxylation 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 forthe 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.

e
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51 1 EBA met hod of
prevention. or treat mept } of t oy y{ and proI i ferative ski LA%A;EN;[Q
cancer, conprising ad 1% éfwg%t er peutically effective anpunt of a REET
conpound ﬁﬁgﬁfa@iﬂg to m-l-to.b6.tal al subject in need of such treatnent.

TRISUBSTITUTED PHENYL DERIVATIVES

The invention concerns compounds of formula

wherein the substituents have various meanings, and their use in the prevention or
treatment of inflammatory and proliferative skin diseases and cancer.
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