
-1 SUBSTITUTED BENZOL[E] [1,41 OXAZINO[3,2-G] ISOINDOLE DERIVATIVES, METHOD
FOR  PREPARING SAME AND PHARMACEUTICAL COMPOSITIONS CONTAINING SAME The
present invention relates to new benzo[e][1,4]oxazino[3,2-g]isoindole
compounds, to a  process for their preparation and to pharmaceutical
compositions containing them. The  compounds of the present invention are
of valuable therapeutic use owing to their anti- 5 tumour activity. In the
literature, J. Pharm. Sciences, 1974, 63(8), pp 1314-1316 describes the
synthesis of  benzoxazinoquinoline compounds having anti-tumour properties.
Patent Application  EP 0 841 337 claims substituted
7,12-dioxabenzo[a]anthracene compounds and describes  their anti-cancer
properties. 10 The novelty of the compounds of the present invention is to
be found both in their structure  and in their use as anti-tumour agents.
Their bioavailability is also clearly superior  compared with the compounds
of the prior art. The present invention relates more specifically to
compounds of formula (I) : /Rs  /(CH2)- N N R Z  W, 15 4 (1) wherein : 



W1 represents, with the carbon atoms to which it is attached, a phenyl
group or a  pyridyl group,  Z represents a group selected from hydrogen,
halogen, and the groups linear or  20 branched (Ci-C6)alkyl, aryl,
aryl-(C1-C6)alkyl in which the alkyl moiety may be linear or branched,
aryloxy, aryl-(Ci-C6)alkoxy in which the alkoxy moiety may be linear or
branched, hydroxy and linear or branched (Ci-C6)alkoxy, -2 R, represents a
group selected from hydrogen and the groups linear or branched
(C,-C6)alkyl, aryl, aryl-(Cr-C6)alkyl in which the alkyl moiety may be
linear or  branched and -C(O)-R5, or a linear or branched (C,-C6)alkylene
chain substituted by  one or more identical or different groups selected
from halogen and the groups cyano,  5 -OR6, -NR6R7, -C02R6, -C(O)R6 and
-C(O)-NHR6, wherein:  b R5 represents a group selected from hydrogen and
the groups linear or branched  (C,-C6)alkyl, hydroxy, linear or branched
(C,-C6)alkoxy, aryl, aryl-(C1-C6)alkyl  in which the alkyl moiety may be
linear or branched and aryloxy, 10 b R6 and R7, which may be identical or
different, each represents a group selected  from hydrogen and the groups
linear or branched (C,-C6)alkyl, aryl and aryl- (Ci-C6)alkyl in which the
alkyl moiety maybe linear or branched, or R6 + R, together form, with the
nitrogen atom carrying them, a monocyclic  heterocycle having 5 or 6 ring
members and optionally containing in the ring  15 system a second hetero
atom selected from oxygen and nitrogen,  R2 represents a hydrogen atom or a
group of formula -CH2CH2O-R8 wherein : R$ represents a group selected from
hydrogen and the groups linear or branched  (C,-C6)alkyl, aryl,
aryl-(C,-C6)alkyl in which the alkyl moiety may be linear or  



branched, -S(O),-R6 (wherein R6 is as defined hereinbefore and t represents
an integer 20 of from 0 to 2 inclusive) and T,-R9 (wherein T, represents a
linear or branched  (C,-C6)alkylene chain and R9 represents a group
selected from halogen, cyano, -OR6,  -NR6R7, -C(O)H, -C(O)OR6 and
-C(O)NR6R7 wherein R6 and R-, are as defined  hereinbefore),  R3 and R4,
which may be identical or different, each represents, independently of the
25 other, a group selected from hydrogen and the groups linear or branched
(C,-C6)alkyl, aryl and aryl-(C,-C6)alkyl in which the alkyl moiety may be
linear or branched, or R3 and R4 together form, with the nitrogen atom
carrying them, a monocyclic  heterocycle having 5 or 6 ring members and
optionally containing in the ring system a  second hetero atom selected
from oxygen and nitrogen, -3  n represents an integer of from 1 to 6
inclusive, to their enantiomers, diastereoisomers, N-oxide, and to addition
salts thereof with a  pharmaceutically acceptable acid or base, wherein
"aryl" is to be understood as meaning a phenyl, naphthyl, dihydronaphthyl,
5 tetrahydronaphthyl, indenyl or indanyl group, each of those groups being
optionally substituted by one or more identical or different groups
selected from halogen, linear or  branched (Ci-C6)alkyl, linear or branched
(Ci-C6)trihaloalkyl, hydroxy, linear or branched  (Ci-C6)alkoxy, and amino
optionally substituted by one or two linear or branched  (CI-C6)alkyl
groups. 10 Among the pharmaceutically acceptable acids there may be
mentioned, without implying  any limitation, hydrochloric, hydrobromic,
sulphuric, phosphoric, acetic, trifluoroacetic,  lactic, pyruvic, malonic,
succinic, glutaric, fumaric, tartaric, maleic, citric, ascorbic,
methanesulphonic and camphoric acid etc... 



Among the pharmaceutically acceptable bases there may be mentioned, without
implying  15 any limitation, sodium hydroxide, potassium hydroxide,
triethylamine, etc... Preferred compounds of the invention are the
compounds of formula (I) corresponding  more especially to formula (IA) :
RI /(CH2 N\ 3 wherein RI, R2, R3, R4, WI, Z and n are as defined for
formula (I). 20 According to a second advantageous embodiment, preferred
compounds of the invention -4 are compounds of formula (I) corresponding
more especially to formula (IB) : 7R3  /(CH2)n N~ wherein R1, R2, R3, R4, Z
and n are as defined hereinbefore. According to a third advantageous
embodiment, preferred compounds of the invention are  5 compounds of
formula (I) corresponding more especially to formula (IC) : ZR wherein R1,
R2, R3, R4, Z and n are as defined hereinbefore. In one embodiment of
interest, the group Z preferred in accordance with the invention is  the
hydrogen atom. 10 In another embodiment of interest, the group R, preferred
in accordance with the invention  is the hydrogen atom and the group
-C(O)-R5 wherein R5 represents more especially a  hydrogen atom.
Advantageously, the group R2 preferred in accordance with the invention is
the hydrogen  atom and the group -CH2CH2O-R3 wherein R8 represents more
especially a hydrogen  15 atom. 



-5 Very advantageously, preferred compounds of the invention are those
wherein n represents  the integer 2. Especially advantageously, the groups
R3 and R4 preferred in accordance with the  invention, which may be
identical or different, each represents independently of the other a  5
linear or branched (C1-C6)alkyl group. Compounds preferred in accordance
with the invention are :
2-[2-(dimethylamino)ethyl]-5-hydroxybenzo[a]pyrrolo[3,4-c]phenoxazine-l,3-d
ione,
2-[2-(diethylamino)ethyl]-5-hydroxybenzo[a]pyrrolo[3,4-c]phenoxazine-l,3-di
one,
2-[2-(dimethylamino)ethyl]-5-(2-hydroxyethoxy)-2,3-dihydrobenzo[a]pyrrolo[3
,4-c]- 10 phenoxazine-8-carbaldehyde-1,3-dione,
2-[2-(dimethylamino)ethyl]-5-(2-hydroxyethoxy)benzo[a]pyrrolo[3,4-c]phenoxa
zine- 1,3-dione,
2-[2-(dimethylamino)ethyl]-5-(2-hydroxyethylmethanesulphonate)benzo[a]pyrro
lo- [3,4-c]phenoxazine-1,3-dione, 15
2-[2-(dimethylamino)ethyl]-5-(2-hydroxyethoxy)benzo[e]pyrido[2',3':5,6][1,4
]- oxazino[3,2-g]isoindole-l,3-dione. The enantiomers, diastereoisomers,
N-oxides, and addition salts with a pharmaceutically  acceptable acid or
base, of the preferred compounds form an integral part of the invention.
The invention extends also to a process for the preparation of compounds of
formula (I),  20 which is characterised in that there is used as starting
material a compound of formula (II) :  Z,?c 0 wherein W, and Z are as
defined for formula (I), the amine function of which compound of formula
(II) is protected by a protecting group  PG well known to the person
skilled in the art to yield a compound of formula (III) : 



-6 Z O W\' 1 ~ (I11)  N O PG wherein PG represents a tert-butoxycarbonyl or
phenoxycarbonyl group and W1 and Z are  as defined hereinbefore, which
compound of formula (III) is treated with lithium diisopropylamide followed
by  5 diphenyl chlorophosphate to yield a compound of formula (IV) : 0
W~N'KO"u(OPh)z (IV)  PG wherein PG, W1 and Z are as defined hereinbefore,
which compound of formula (IV) is treated, in the presence of
bis(triphenyl- phosphine)palladium chloride, with a compound of formula (V)
: 10 0 B  0 to yield a compound of formula (VI) Zx--1/O W1 'I PG (V) 



wherein PG, W3 and Z are as defined hereinbefore,  which compound of
formula (VI) is 15  either treated under an inert atmosphere with dimethyl
acetylenedicarboxylate to  yield a compound of formula (VII) : -7 COOMe
(VII) wherein PC, W, and Z are as defined hereinbefore,  which compound of
formula (VII) is:  either treated with N-bromosuccinimide and benzoyl
peroxide to yield a compound  5 of formula (VIII) : COOMe (VIII) wherein
PG, W, and Z are as defined hereinbefore, which compound of formula (VIII)
is subjected to the action of hydrochloric acid to yield a  compound of
formula (IX) : COOMe 10 wherein W, and Z are as defined hereinbefore, which
compound of formula (IX) is subjected to the action of di-tert-butyl
dicarbonate in  the presence of 4-dimethylaminopyridine to yield a compound
of formula (X) : -8- COOMe COOMe (X) OBoc 



wherein ....... represents a single or double bond, Boc represents a
tert-butoxycarbonyl  group and W, and Z are as defined hereinbefore, which
compound of formula (X) is subjected to the action of
2,3-dichloro-5,6-dicyano-1,4- 5 benzoquinone to yield a compound of formula
(XI) : COOMe  z 0 COOMe W I 1 11 1 XI ( ) OBoc wherein Boc, W, and Z are as
defined hereinbefore, which compound of formula (XI) is subjected to the
action of sodium methanolate and is  then hydrolysed to yield a compound of
formula (XII) : COOMe  Zx~/OCOOMe w 1 11 I (XII)   10 wherein Boc, W, and Z
are as defined hereinbefore, 



which compound of formula (XII) is subjected to the action of a compound of
formula (XIII) : R3  H2N-(CHZ)"-N R4 (XIII) 15 wherein R3, R4 and n are as
defined for formula (I), to yield a compound of formula (1/a), a
particular case of the compounds of formula (I) : -9 (Val wherein Boc, R3,
R4, W1, Z and n are as defined hereinbefore, which compound of formula (Pa)
is optionally subjected to the same reaction conditions as  the compound of
formula (VIII) to yield a compound of formula (l/b), a particular case of
5 the compounds of formula (I) : (I) wherein R3, R4, W,, Z and n are as
defined hereinbefore,  or subjected to the same reaction conditions as the
compound of formula (X) to  yield a compound of formula (XIV) : COOMe  Z 0
COOMe W I (XIV) 10 wherein P0, W, and Z are as defined hereinbefore, which
compound of formula (XIV) is subjected to the same reaction conditions as
the  compound of formula (XII) to yield a compound of formula (I/c), a
particular case of the  



compounds of formula (I) : -10 R  / ~(CH2) n -N 5 10 wherein Po, R3, R4,
W1, Z and n are as defined hereinbefore,  which compound of formula (Pc) is
: either optionally subjected to the action of formic acid to yield
compounds of  formulae (I/d) and (I/e), particular cases of the compounds
of formula (I) : R (Ud) wherein R3, R4, WI, Z and n are as defined
hereinbefore, (Ve) /R3 ^ or optionally subjected to the action of a
compound of formula (XV) :  Rs. -G (XV) wherein G represents a leaving
group and R8a, which is other than a hydrogen  atom, has the same
definition as R8 in formula (I), to yield a compound of  formula (I/f), a
particular case of the compounds of formula (I): -11 R3  / (CH2) n -N 



wherein Po, R3, R4, R8a, W1, Z and n are as defined hereinbefore, the amine
function of which compounds of formula (1/0 is optionally deprotected
according to conventional methods of organic synthesis to yield a compound
of  5 formula (/g), a particular case of the compounds of formula (I) : R3
/ (CH2) n -N a wherein R3, R4, R8a, W1, Z and n are as defined
hereinbefore, the compounds of formulae (I/b), (I/d) and (1/g) constituting
the  formula (I/h) : /R3  (CH2) n -N\ N R4 10 R2 compounds of wherein R2,
R3, R4, WI, Z and n are as defined hereinbefore, -12 which compounds of
formula (1/h) are optionally subjected to the action of a compound of
formula (XVI) : R1a G (XVI) wherein Rla, which is other than a hydrogen
atom, has the same definition as R1 in  5 formula (I) and G is as defined
hereinbefore, to yield a compound of formula (1/i), a  particular case of
the compounds of formula (I) : 



R  (CH 2)n -N wherein Ria, R2, R3, R4, W1, Z and n are as defined
hereinbefore,  or treated with N-methylmaleimide to yield a compound of
formula (XVII) (XVII) PG 10 wherein PG, W 1 and Z are as defined
hereinbefore, which compound of formula (XVII) is subjected to the same
reaction conditions as the  compound of formula (VII) to yield a compound
of formula (XVIII) : -13 Z r W (XVIII) wherein Po, W, and Z are as defined
hereinbefore, which compound of formula (XVIII) is  subjected to the same
reaction conditions as the compound of formula (XII) to yield a  compound
of formula (Ud) as described hereinbefore, 5 the compounds of formulae (Ua)
to (I/i) constituting the totality of the compounds of  formula (I), which
compounds are, if appropriate, purified according to conventional
purification techniques, may, if desired, be separated into their different
isomers according  to a conventional separation technique and are, if
desired, converted into their N-oxides  and, where appropriate, into their
addition salts with a pharmaceutically acceptable acid or  10 base. The
invention relates also to compounds of formula (X), (XI) and (XIV), which
are  



synthesis intermediates for use in the preparation of the compounds of
formula (I). The compounds of formulae (II), (V), (XIII), (XV) and (XVI)
are either commercially  available compounds, or are compounds obtained
according to conventional methods of  15 organic synthesis readily
accessible to the person skilled in the art. The compounds of formula (I)
have valuable pharmacological properties. They have an  excellent in vitro
cytotoxicity not only on leukaemia cell lines but also on solid tumour
lines, and also have an action on the cell cycle and are active in vivo, on
a leukaemia  model. Those properties enable them to be used therapeutically
as anti-tumour agents. -14 Among the types of cancer that the compounds of
the present invention are able to treat,  the following may be mentioned
without implying any limitation: adenocarcinomas and  carcinomas, sarcomas,
gliomas and leukaemias. The present invention relates also to
pharmaceutical compositions comprising the products  of formula (1), an
enantiomer or diastereoisomer thereof or an N-oxide thereof or one of the
pharmaceutically acceptable addition salts thereof with a base or an acid,
on its own or in  combination with one or more inert, non-toxic excipients
or carriers. 5 Among the pharmaceutical compositions according to the
invention there may be  mentioned more especially those which are suitable
for oral, parenteral, nasal, rectal,  perlingual, ocular or respiratory
administration, and especially tablets or dragees,  sublingual tablets,
sachets, paquets, gelatin capsules, glossettes, lozenges, suppositories,
creams, ointments, dermal gels, injectable or drinkable preparations,
aerosols, eye drops or  10 nose drops. In view of the pharmacological
properties characteristic of the compounds of formula (1),  the
pharmaceutical compositions comprising the said compounds as active
ingredient are  thus especially useful in the treatment of cancers. 



The useful dosage varies in accordance with the age and weight of the
patient, the  administration route, the nature of the therapeutic
indication and of any associated  treatments and ranges from 0.1 to 400 mg
per day in one or more administrations. The following Examples illustrate
the invention but do not limit it in any way. The starting  15 materials
employed are known products or products prepared according to known
procedures. The structures of the compounds described in the Examples were
determined according to  customary spectrophotometric techniques (infrared,
nuclear magnetic resonance, mass  20 spectrometry...). - 15  PREPARATION A
: tert-Butyl 3-[(diphenoxyphosphoryl)oxy]-4H-1,4-benzoxazine-4- carboxylate
to A : tert-Butyl 2,3-dihydro-4H-1, 4-benzoxazin-3-one-4-carboxylate Under
an inert atmosphere, 73 mmol of 2H-1,4-benzoxazin-3-one are dissolved in
100 ml  5 of acetonitrile in the presence of 3.65 mmol of
4-dimethylaminopyridine and 80 mmol of di-tert-butyl dicarbonate. The
mixture is stirred for 4 hours. After concentration, the  residue is taken
up in ethyl acetate. The organic phase is washed with a saturated sodium
chloride solution, dried over magnesium sulphate, filtered and
concentrated. After  evaporation of the solvent and purification by
chromatography on silica gel (petroleum  10 ether/ethyl acetate : 8/2), the
expected product is isolated. Melting Point : 72C. IR KBr : vc_o = 1713,
1779 cm"] ; vCOC = 1148 cm 1.  Mass spectrum : m/z 250 (M + 1). Step B :
tert-Butyl 3-[(diphenoxyphosphoryl)oxy]-4H-1,4-benzoxazine-4-carboxylate 15
Under an anhydrous atmosphere, 12 mmol of TMEDA are added to a solution of
10 mmol  



of the product obtained in the above Step A in 50 ml of anhydrous THE After
having  cooled the solution to -78C, 12 mmol of 2M LDA (in a heptane /THF
solution) are added  dropwise. After stirring for 2 hours, 12 mmol of
diphenyl chlorophosphate are added  dropwise to the reaction mixture, which
is maintained at -78C for a further 2 hours. After 20 returning to ambient
temperature, the solution is hydrolysed and then extracted with ethyl
acetate. The organic phase is dried over magnesium sulphate, filtered and
concentrated.  After purification of the residue by chromatography on
silica gel (petroleum ether/ethyl  acetate : 9/1), the expected product is
isolated. Melting point : 64C. 25 IR (KBr) : vc o = 1732 cm i ; vp 1313 cm
-1.  Mass spectrum : m/z 482 (M + 1). -16 PREPARATION B : Phenyl
3-[(diphenoxyphosphoryl)oxy]-2,3-dihydro-4H-pyrido-
[3,2-b][1,4]oxazine-4-carboxylate Step A :
Phenyl2,3-dihydro-4H-pyrido[3,2-b][1,4]oxazin-3-one-4-carboxylate Under an
anhydrous atmosphere, a solution of 10 mmol of
2H-pyrido[3,2-b][1,4]oxazin-3- 5 one in 50 ml of tetrahydrofuran is cooled
to -78C. At that temperature, 11 mmol of a 1.6M solution of n-butyllithium
in hexane are added dropwise. After 30 minutes' contact at  -78C, 11 mmol
of phenyl chloroformate are added dropwise and stirring is maintained for
a further 2 hours. After returning to ambient temperature, the solution is
hydrolysed and  then extracted with ethyl acetate. The organic phase is
dried over magnesium sulphate, to filtered and evaporated. After
purification by chromatography on silica gel (petroleum  ether/ethyl
acetate : 8/2), the expected product is isolated. Melting point : 97C. IR
KBr : vc_o = 1717 cm -1 ; 1803 cm 4.  



Mass spectrum : m/z 271 (M + 1). 15 Std:
Phenyl3-[(diphenoxyphosphoryl)oxy]-4H-pyrido[3,2-b][1,4]oxazine-4-
carboxylate The expected product is obtained in accordance with the
procedure described in Step B of  Preparation A starting from the compound
of the above Step. Melting point : 82C. 20 IR KBr : vc_o = 1749 cm' ; vp_o
1294 cm-1.  Mass spectrum : m/z 503 (M + 1). PREPARATION C :
8-(Pinacolboronyl)-1,4-dioxaspiro[4.5]dec-7-ene  Step A :
8-(Triluoromethyl)sulphonyloxy-1,4-dioxaspiro[4.5]dec-7-ene Under an
anhydrous atmosphere, a 2M solution of 6.4 mmol of LDA in a mixture of  25
THF/heptane is diluted with 8 ml of THE The temperature is lowered to -78C
and then -17 6.4 mmol of 1,4-dioxaspiro[4.5]decan-8-one dissolved in 8 ml
of THE are slowly added.  The reaction mixture is stirred for 2 hours at
that temperature and 9.6 mmol of  N-phenyltrifluoromethanesulphonimide
dissolved in 8 ml of THE are added. After stirring  for 15 minutes at -78C
and then returning to ambient temperature for a night, the mixture 5 is
concentrated. After purification on neutral alumina gel (petroleum
ether/ethyl acetate  95/5), the expected product is isolated. IR (NaCl
film) : vc_c = 1692 cm' ; vs02 = 1418 cm'. Step B :
8-(Pinacolboronyl)-1,4-dioxaspiro[4.5]dec-7-ene Under an inert atmosphere,
0.7 mmol of the product obtained in the above Step A,  10 1.05 mmol of
pinacolborane, 0.028 mmol of bis(triphenylphosphine)palladium(II) chloride,
0.084 mmol of triphenylarsine and 2.1 mmol of triethylamine are mixed in 3
ml of toluene  and then heated at 80C for 2 hours. After cooling, the
residue is taken up in ethyl acetate  



and washed with a saturated sodium chloride solution. The organic phase is
dried over  magnesium sulphate, filtered and concentrated. After
purification of the residue by 15 chromatography on silica gel (petroleum
ether/ethyl acetate : 9/1), the expected product is  isolated. Melting
point : 58C. IR KBr : vc-c = 1635 cm' ; vcoc = 1115, 1143 cm-l,  Mass
spectrum : m/z 267 (M + 1). 20 EXAMPLE 1 :
8-(tert-Butoxycarbonyl)-2-[2-(dimethylamino)ethyl]-5-hydroxy-2,3-
dihydrobenzo[a]pyrrolo[3,4-c]phenoxazine-1,3-dione tert-Butyl
3-(I,4-dioxaspiro[4.5Jdec-7-en-8 yl)-4H-I,4-benzoxazine-4- carboxylate
Under an inert atmosphere, a IM solution of 1 mmol of the product of
Preparation A and  25 5 % bis(triphenylphosphine)palladium(II) chloride in
tetrahydrofuran is stirred for 10 minutes at ambient temperature. 1.5 mmol
of the product of Preparation C, a few drops  of ethanol and 2 mmol of a 2M
aqueous sodium carbonate solution are added to the -18 reaction mixture,
which is then refluxed for one hour. After cooling and hydrolysis, the
solution is extracted with ethyl acetate. The organic phase is dried over
magnesium  sulphate, filtered and concentrated. After purification by
chromatography on silica gel  (petroleum ether/ethyl acetate : 6/4), the
expected product is isolated. 5 Melting point : 92-93C. IR KBr : vc-o =
1711 cm -1 ; vcoc = 1113, 1163 cm 1.  Mass spectrum : m/z 372 (M + 1). Step
B : Dimethyl
12-(tert-butoxycarbonyl)-3,3-(1,2-ethylenedioxy)-1,2,3,4,4a,6a-
hexahydro-l2H-benzo[aJphenoxazine-5,6-dicarboxylate 



10 In a closed system, 8 mmol of the product obtained in the above Step A
and 40 mmol of  dimethyl acetylenedicarboxylate are stirred at 80C for 22
hours. After purification by  chromatography on silica gel (petroleum
ether/ethyl acetate : 7/3), the expected product is  isolated. Melting
point : 234-235C. 15 IR KBr : vc-o = 1728 cm'1 ; vcoc = 1152 cm 1.  Mass
spectrum : m/z 514 (M + 1). to Dimethyl
12-(tert-butoxycarbonyl)-3,3-(1,2-ethylenedioxy)-1,2,3,4-tetrahydro-
12H-benzo[a]phenoxazine-5,6-dicarboxylate Under an inert atmosphere, 0.92
mine] of the product obtained in the above Step B and  20 2.75 mmol of
recrystallised N-bromosuccinimide in 23 ml of distilled carbon
tetrachloride are heated at reflux for 10 minutes, using a 60 W lamp, in
the presence of a catalytic  amount of benzoyl peroxide. After cooling, the
solution is filtered and then concentrated.  After purification by
chromatography on silica gel (petroleum ether/ethyl acetate : 6/4), the
expected product is isolated. 25 Melting point : < 50C. IR KBr : vc o =
1701, 1717, 1733 cm-1 ; vcoc = 1152, 1195 cm  Mass spectrum : m/z 512 (M +
1). -19 to D: Dimethyl3-oxo-1,3,4,12-tetrahydro-2H-benzo[a]phenoxazine-5,6-
dicarboxylate 3 ml of 12M hydrochloric acid are added dropwise to 0.6 mmol
of the product obtained in  the above Step C dissolved in 3 ml of ethanol.
The mixture is stirred for 1.5 hours at 5 ambient temperature. After
neutralisation with a saturated sodium hydrogen carbonate  solution and
extraction with ethyl acetate, the organic phase is dried over magnesium  



sulphate, filtered and concentrated. After purification by chromatography
on silica gel  (petroleum ether/ethyl acetate : 5/5 to 0/10), the expected
product is isolated. Melting point : 250-251 C. 10 IR KBr : vc_o = 1695,
1720 cm' ; VNH= 3430 cm 1.  Mass spectrum : m/z 366 (M + 1). Step E :
Dimethyl 12-(tert-butoxycarbonyl)-3-[(tert-butoxycarbonyl)oxy]-1,2-dihydro-
12H-benzo[a]phenoxazine-5, 6-dicarboxylate Under an inert atmosphere, 0.69
mmol of the compound obtained in the above Step D is  15 dissolved in 10 ml
of tetrahydrofuran. After the addition of 1.73 mmol of 4-dimethyl
aminopyridine and 1.73 mmol of di-tert-butyl dicarbonate, the mixture is
stirred for  12 hours. After concentration, the residue is taken up in
ethyl acetate and washed twice  with a 1 M hydrochloric acid solution. The
organic phase is dried over magnesium sulphate,  filtered and concentrated,
allowing the expected product to be obtained. 20 IR (NaCI film) : vc_o =
1728, 1756 cm -1 ; vcoc = 1139 cm t.  Mass spectrum : m/z 568 (M + 1). Step
F : Dimethyl 12-(tert-butoxycarbonyl)-3-[(tert-butoxycarbonyl)oxy]-12H-
benzo[a]phenoxazine-5, 6-dicarboxylate Under an inert atmosphere, 0.62 mmol
of the compound obtained in the above Step E is  25 dissolved in 5 ml of
toluene in the presence of 4.96 mmol of 2,3-dichloro-5,6-dicyano-1,4
benzoquinone and the mixture is heated at 90C for 24 hours. After cooling
and  concentration, the reaction mixture is taken up in dichloromethane and
washed with an 8 % -20 sodium hydroxide solution. The aqueous phase is
extracted with dichloromethane and the  organic phases are combined, dried
over magnesium sulphate, filtered and concentrated.  After purification by
chromatography on silica gel (petroleum ether/ethyl acetate : 7/3), the  



expected product is isolated. 5 Melting point : 101-102C. IR KBr : vc_o =
1731, 1739, 1756, 1766 cm's ; vcoc= 1149 cm-1.  Mass spectrum : m/z 566 (M
+ 1). to
Dimethyl12-(tert-butoxycarbonyl)-3-hydroxy-12H-benzo[a]phenoxazine-5,6-
dicarboxylate 10 Under an inert atmosphere, 0.28 mmol of the compound
obtained in the above Step F is  dissolved in 2 ml of methanol in the
presence of 0.34 mmol of sodium methanolate. The  mixture is stirred at
ambient temperature for 12 hours. After concentration and hydrolysis,  the
mixture is extracted with ethyl acetate, dried over magnesium sulphate,
filtered and  evaporated. After purification by chromatography on silica
gel (petroleum ether/ethyl  15 acetate : 7/3), the expected product is
isolated. Melting point : 90-91C (decomposition). IR KBr : vc-o = 1722 cm-1
; vcoc= 1152 cm -1 ; VOH= 3442 cm 1.  Mass spectrum : mlz 466 (M + 1).
8-(tert-Butoxycarbonyl)-2-[2-(dimethylamino)ethyl]-5-hydroxy-2,3- 20
dihydrobenzo[a]pyrrolo[3,4-c]phenoxazine-1,3-dione Under an inert
atmosphere, 0.26 mmol of the compound obtained in the above Step G is
heated at 100C in 4 ml of N,N-dimethylethylenediamine for 7 hours. After
cooling, the  excess of diamine is evaporated off. After purification by
chromatography on silica gel  (dichloromethane/methanol : 95/5), the
expected product is isolated. 25 Melting point : 190C (degradation). IR KBr
: vc_o = 1705, 1762 cm I ; vco = 1249 cm-I ; voH = 3446 cm 1.  Mass
spectrum : m/z 490.5 (M + 1). -21  



EXAMPLE 2 : 2-[2-(Dimethylamino)ethyl]-5-hydroxybenzo[a]pyrrolo[3,4-c]
phenoxazine-1,3-dione hydrochloride 3 ml of 12M hydrochloric acid are added
dropwise to 0.2 mmol of the compound of  Example 1 dissolved in 4 ml of
ethanol. The reaction mixture is stirred for 1.5 hours at 5 ambient
temperature and then concentrated. By addition of diethyl ether, a
precipitate is  formed which is filtered off, allowing the expected product
to be obtained. IR (KBr) : vc=o = 1686, 1744 cm' ; VNH, off = 3431 cm'.
Mass spectrum : m/z 390 (M + 1). EXAMPLE 3 :
8-(tert-Butoxycarbonyl)-2-[2-(dimethylamino)ethyl]-5-(2-hydroxy- 10
ethoxy)-2,3-dihydrobenzo[a]pyrrolo[3,4-c]phenoxazine-1,3-dione to A :
Dimethyl 12-(tert-butoxycarbonyl)-3-(2-hydroxyethoxy)-12H-benzo[a]
phenoxazine-5,6-dicarboxylate 15 The expected product is obtained in
accordance with the procedure described in Step F of  Example 1 starting
from the compound of Step B of Example 1. Melting point : 87-88C. IR KBr :
vc=o = 1725cm 1 ; von, = 3440 cm 1.  Mass spectrum : m/z 510 (M + 1). 20
Step B : 8-(tert-B
utoxycarbonyl)-2-[2-(dimethylamino)ethyl]-5-(2-hydroxyethoxy)-2,3-
dihydrobenzo[a]pyrrolo[3,4-c]phenoxazine-1,3-dione The expected product is
obtained in accordance with the procedure described in Step H of  Example 1
starting from the compound of the above Step A. Melting point : > 80C
(degradation). 25 IR KBr : vc_o = 1707, 1763 cm -1 ; Von= 3447 cm 1.  Mass
spectrum : m/z 534 (M + 1). -22 



EXAMPLE 4: 8-(tert-Butoxycarbonyl)-2-[2-(dimethylamino)ethyl]-5-{2-
[(methylsu lphonyl)oxy] eth oxy}-2,3-dihydrobenzo [a]pyrrolo- [3,4-c1
phenoxazine-1,3-dion e Under an inert atmosphere, 0.93 mmol of
triethylamine and then 0.93 mmol of mesyl  5 chloride are added to a
solution of 0.06 mmol of the compound of Example 3 in 3 ml of
dichloromethane at 0C. Stirring is maintained at 0C for 8 hours. At ambient
temperature,  the solution is hydrolysed and then extracted with
dichloromethane. The organic phase is  dried over magnesium sulphate,
filtered and concentrated. After purification by  chromatography on silica
gel (dichloromethane/methanol : 95/5), the expected product is  10
isolated. Melting point : 70-80C (gum). 1R KBr vc=o = 1707, 1763 cm-1.
Mass spectrum : m/z 612 (M + 1). EXAMPLE 5:
2-[2-(Dimethylamino)ethyl]-5-{2-[(methylsulphonyl)oxy]ethoxy}- 15
1,2,3,8-tetrahydrobenzo[a]pyrrolo[3,4-c]phenoxazine-1,3-dione 0.03 mmol of
the compound of Example 4 is dissolved in 1 ml of formic acid and stirred
at  ambient temperature for 3 hours. After concentration, the residue is
taken up in  dichloromethane and washed with a 2M sodium carbonate solution
and then with water. 20 The organic phases are combined, dried over
magnesium sulphate, filtered and  concentrated. After purification by
chromatography on silica gel (dichloromethane/- methanol 9/1), the expected
product is isolated. IR (KBr) vcO = 1686, 1702 cm I ; vNH = 3432 cm"t.
Mass spectrum : m/z 512 (M + 1). 25 EXAMPLE 6:
2-[2-(Dimethylamino)ethyl]-5-(2-hydroxyethoxy)benzo-[a]pyrrolo  



[3,4-c] phenoxazine-1,3-dione The expected product is obtained according to
the procedure of Example 5 starting from  the compound of Example 3. -23
Melting point : 216C (gum). IR (KBr) : vc=o = 1690, 1741 cm' ; vNH = 3427
cm-'.  Mass spectrum : m/z 434 (M + 1). EXAMPLE 7:
8-(Formyl)-2-[2-(dimethylamino)ethyl]-5-(2-bydroxyetboxy)benzo- 5
[alpyrrolo[3,4-ciphenoxazine-1,3-dione The expected product is obtained in
the course of the purification by chromatography on  silica gel of Example
6. Melting point : 202C. IR KBr : vc-o = 1693, 1732 cm-1 ; vNH = 3428 cm-1.
10 Mass spectrum : m/z 462 (M + 1). EXAMPLE 8:
8-(Phenoxycarbonyl)-5-(2-hydroxyethoxy)-2-methyl-2,3-
dihydrobenzo[e]pyrido[2',3':5,61 [1,4]oxazino[3,2-glisoindole-1,3- dione
Step A : Phenyl 3-(1,4-dioxaspiro[4.5]dec-7-en-8 yl)-4H
pyrido[3,2-b][1,4]oxazine-4- 15 carboxylate The expected product is
obtained according to the procedure of Step A of Example 1  starting from
the compound of Preparation B. IR KBr : vc=o = 1741 cm -1 ; vcoc = 1111,
1197 cm- 1.  Mass spectrum : m/z 393 (M + 1). 20 SYmB:
8-(Phenoxycarbonyl)-5,5-(1,2-ethylenedioxy)-2-methyl-2, 3, 3a, 3b, 4,5,6,7,
13a,13b-decahydrobenzo[e]pyrido[2,3':5,6][1,4Joxazino[3,2-g]isoindole-1,3- 



dione In a closed system, 1 mmol of the product obtained in the above Step
A and 3 mmol of  N-methylmaleimide are stirred at 95C for 2 hours in the
presence of a few drops of 25 toluene. After purification by chromatography
on silica gel (petroleum ether/ethyl acetate : -24 6/4), the product is
isolated.  Melting point : 150C (gum). IR KBr : vC=o = 1701, 1786 cm"'.
Mass spectrum : m/z 504 (M + 1). 5 SIg :
8-(Phenoxycarbonyl)-5-(2-hydroxyethoxy)-2-methyl-2,3-dihydrobenzo-
[e]pyrido[2,3'.5,6J[1,4]oxazino[3,2-g]isoindole-1,3-dione The expected
product is obtained in accordance with the procedure described in Step C of
Example I starting from the compound of the above Step B. Melting point :
250C (gum). 10 IR KBr : vc_o = 1707, 1752 cm-1 ; vcoc = 1191 cm' ; v0H =
3463 cm-1.  Mass spectrum : m/z 498 (M + 1). EXAMPLE 9:
2-[2-(Dimethylamino)ethyl]-5-(2-hydroxyetboxy)benzo[e]pyrido- [2',3':5,6]
[1,4]oxazino[3,2-g]isoindole-1,3-dione The expected product is obtained in
accordance with the procedure described in Step H of  15 Example 1 starting
from the compound of Example 8. Mass spectru m : m/z 435 (M + 1). EXAMPLE
10: 8-(tert-Butoxycarbonyl)-2-[2-(diethylamino)ethyl]-5-hydroxy-2,3-
dihydrobenzo [a] pyrrolo [3,4-c]phenoxazine-1,3-dione The expected product
is obtained in accordance with the procedure described in Step H of  20
Example 1 starting from the compound of Step G of Example 1 and
N,N-diethylethylene- 



diamine. EXAMPLE
11:2-[2-(Diethylamino)ethyl]-5-hydroxybenzo[a]pyrrolo[3,4-c]-
phenoxazine-1,3-dione The expected product is obtained in accordance with
the procedure of Example 2 starting -25 from the compound of Example 10.
PHARMACOLOGICAL STUDY OF THE COMPOUNDS OF THE INVENTION  EXAMPLE 12: In
vitro activity + L1210 murine leukaemia 5 L1210 murine leukaemia was used
in vitro. The cells are cultured in RPMI 1640 complete  culture medium
containing 10 % foetal calf serum, 2mM glutamine, 50 units/ml of
penicillin, 50 g/ml of streptomycin and 10mM Hepes, pH = 7.4. The cells are
distributed  on microplates and are exposed to the cytotoxic compounds for
4 doubling periods, or  48 hours. The number of viable cells is then
quantified by a colorimetric assay, the 10 Microculture Tetrazolium Assay
(J. Carmichael et al., Cancer Res.; 47, 939-942 (1987)).  The results are
expressed as the IC50, the concentration of cytotoxic agent that inhibits
the  proliferation of the treated cells by 50 %. All the compounds of the
invention exhibit good  cytotoxicity with respect to this cell line. By way
of example, the compound of Example 2  has an IC50 of 0.25 M with respect
to L1210. 15 + Human cell lines The compounds of the invention were also
tested on human cell lines originating from  solid tumours, in accordance
with the same test protocol as that described for L1210  murine leukaemia
but with incubation periods of 4 days instead of 2 days. By way of
illustration, the compound of Example 2 has an IC50 of 0.27M with respect
to DU145 20 prostate carcinoma, 0.16M with respect to A549 non-small-cell
lung carcinoma, 0.6M  



with respect to HT-29 colon carcinoma and 0.26M with respect to KB-3-1
epidermoid  carcinoma. Those different results clearly demonstrate the
strong anti-tumour potential of the  compounds of the invention with
respect to leukaemias and solid tumours. -26 EXAMPLE 13 Action on the cell
cycle L1210 cells are incubated for 21 hours at 37C in the presence of
various concentrations of  test compounds. The cells are then fixed by 70 %
(v/v) ethanol, washed twice in PBS and  incubated for 30 minutes at 20C in
PBS that contains 100 g/ml of RNAse and 50 g/ml  of propidium iodide. The
results are expressed in terms of the percentage of cells that have
accumulated in the G2+M phase after 21 hours, compared with the control
(control: 20 %).  The compounds of the invention are especially
interesting, at a concentration of less than  2.5M causing accumulation of
at least 80 % of cells in the G2+M phase after 21 hours. EXAMPLE 14: In
vivo activity Anti-tumour activity on P 388 leukaemia Line P388 (murine
leukaemia) was supplied by the National Cancer Institute (Frederick,  USA).
The tumour cells (106 cells) were inoculated on day 0 into the peritoneal
cavity of  female B6D2F1 mice (Iffa Credo, France). Six mice weighing from
18 to 20 g were used  per test group. The products were administered by the
intraperitoneal route on day 1. The anti-tumour activity is expressed as %
T/C : Median survival time of the treated animals % T/C (mouse) = x 100
Median survival time of the control animals 5 The results obtained show
excellent in vivo activity in the P 388 leukaemia model, with a  TIC of 210
% for a dose of 50 mg/kg, along with low toxicity of the compounds,
indicating  



an excellent therapeutic index. EXAMPLE 15 Pharmaceutical composition :
injectable solution Compound of Example 2
.......................................................................10
mg  10 Distilled water for injectable preparations
............................................ 25 m] -27 CLAIMS 1. Compounds
of formula (I) : (I) wherein : 5  W1 represents, with the carbon atoms to
which it is attached, a phenyl group or a  pyridyl group,  Z represents a
group selected from hydrogen, halogen, and the groups linear or  branched
(Ci-C6)alkyl, aryl, aryl-(Ci-C6)alkyl in which the alkyl moiety may be
linear  or branched, aryloxy, aryl-(Ci-C6)alkoxy in which the alkoxy moiety
may be linear or  10 branched, hydroxy and linear or branched (C I
-C6)alkoxy,  RI represents a group selected from hydrogen and the groups
linear or branched  (C1-C6)alkyl, aryl, aryl-(Ci-C6)alkyl in which the
alkyl moiety may be linear or  branched, and -C(O)-R5, or a linear or
branched (Ci-C6)alkylene chain substituted by  one or more identical or
different groups selected from halogen and the groups cyano,  15 -OR6,
-NR6R7, -CO2R6, -C(O)R6 and -C(O)-NHR6, wherein:  c) R5 represents a group
selected from hydrogen and the groups linear or branched  (Ci-C6)alkyl,
hydroxy, linear or branched (Ci-C6)alkoxy, aryl, aryl-(Cj-C6)alkyl  in
which the alkyl moiety may be linear or branched and aryloxy, 20 b R6 and
R7, which may be identical or different, each represents a group selected  



from hydrogen and the groups linear or branched (Cj-C6)alkyl, aryl and
aryl- (Ci-C6)alkyl in which the alkyl moiety maybe linear or branched, or
-28 R6 + R7 together form, with the nitrogen atom carrying them, a
monocyclic  heterocycle having 5 or 6 ring members and optionally
containing in the ring  system a second hetero atom selected from oxygen
and nitrogen,  R2 represents a hydrogen atom or a group of formula
-CH2CH2O-R8 wherein : 5 R8 represents a group selected from hydrogen and
the groups linear or branched  (C1-C6)alkyl, aryl, aryl-(C,-C6)alkyl in
which the alkyl moiety may be linear or  branched, -S(O)1-R6 (wherein R6 is
as defined hereinbefore and t represents an integer  of from 0 to 2
inclusive) and T1-R9 (wherein T, represents a linear or branched
(C,-C6)alkylene chain and R9 represents a group selected from halogen,
cyano, -OR6, 10 -NR6R7, -C(O)H, -C(O)OR6 and -C(O)NR6R7 wherein R6 and R7
are as defined  hereinbefore),  R3 and R4, which may be identical or
different, each represents, independently of the  other, a group selected
from hydrogen and the groups linear or branched (C1-C6)alkyl,  aryl and
aryl-(C1-C6)alkyl in which the alkyl moiety may be linear or branched, or
15 R3 and R4 together form, with the nitrogen atom carrying them, a
monocyclic  heterocycle having 5 or 6 ring members and optionally
containing in the ring system a  second hetero atom selected from oxygen
and nitrogen,  n represents an integer of from 1 to 6 inclusive, their
enantiomers, diastereoisomers, N-oxide, and addition salts thereof with a
pharma- 20 ceutically acceptable acid or base, wherein "aryl" is to be
understood as meaning a phenyl, naphthyl, dihydronaphthyl,
tetrahydronaphthyl, indenyl or indanyl group, each of those groups being
optionally  



substituted by one or more identical or different groups selected from
halogen, linear  or branched (C1-C6)alkyl, linear or branched
(C1-C6)trihaloalkyl, hydroxy, linear or 25 branched (C1-C6)alkoxy, and
amino optionally substituted by one or two linear or  branched (C1-C6)alkyl
groups. -29 2. Compound of formula (I) according to claim 1, characterised
in that they represent  compounds of formula (IA) : wherein RI, R2, R3, R4,
WI, Z and n are as defined for formula (I), their enantiomers,  5
diastereoisomers, N-oxide, and addition salts thereof with a
pharmaceutically  acceptable acid or base. 3. Compounds of formula (I)
according to either claim I or claim 2, characterised in that  they
represent compounds of formula (IB) : /(CH2)n -N-'- 3 10 wherein RI, R2,
R3, R4, Z and n are as defined hereinbefore, their enantiomers,
diastereoisomers, N-oxide, and addition salts thereof with a
pharmaceutically  acceptable acid or base. 4. Compounds of formula (I)
according to either claim 1 or claim 2, characterised in that  they
represent compounds of formula (IC) : -30 -R3  /(CH2)n N\ Z wherein RI, R2,
R3, R4, Z and n are as defined hereinbefore, their enantiomers,
diastereoisomers, N-oxide, and addition salts thereof with a
pharmaceutically  acceptable acid or base. 



5 5. Compounds of formula (I) according to any one of claims 1 to 4,
characterised in that  Z represents a hydrogen atom, their enantiomers,
diastereoisomers, N-oxide, and  addition salts thereof with a
pharmaceutically acceptable acid or base. 6. Compounds of formula (I)
according to any one of claims 1 to 5, characterised in that  R, represents
a hydrogen atom or a -C(O)-R5 group wherein R5 represents more 10
especially a hydrogen atom, their enantiomers, diastereoisomers, N-oxide,
and addition  salts thereof with a pharmaceutically acceptable acid or
base. 7. Compounds of formula (I) according to any one of claims 1 to 6,
characterised in that  R2 represents a hydrogen atom or a -CH2CH2O-R8 group
wherein R8 represents more  especially a hydrogen atom, their enantiomers,
diastereoisomers, N-oxide, and addition  15 salts thereof with a
pharmaceutically acceptable acid or base. 8. Compounds of formula (I)
according to any one of claims 1 to 7, characterised in that n  represents
an integer 2, their enantiomers, diastereoisomers, N-oxide, and addition
salts  thereof with a pharmaceutically acceptable acid or base. 9.
Compounds of formula (I) according to any one of claims 1 to 8,
characterised in that  20 R3 and R4, which may be identical or different,
each represents independently of the other a linear or branched
(C1-C6)alkyl group, their enantiomers, diastereoisomers, -31  N-oxide, and
addition salts thereof with a pharmaceutically acceptable acid or base. 10.
Compounds of formula (1) according to claim 1 which are :
2-[2-(dimethylamino)ethyl]-5-hydroxybenzo[a]pyrrolo[3,4-c]phenoxazine-1,3-
dione, 5
2-[2-(diethylamino)ethyl]-5-hydroxybenzo[a]pyrrolo[3,4-c]phenoxazine-1,3-
dione,
2-[2-(dimethylamino)ethyl]-5-(2-hydroxyethoxy)-2,3-dihydrobenzo[a]pyrrolo[3
,4- 



c]phenoxazine-8-carbaldehyde-l,3-dione,
2-[2-(dimethylamino)ethyl]-5-(2-hydroxyethoxy)benzo[a]pyrrolo[3,4-c] 1o
phenoxazine-1,3-dione,
2-[2-(dimethylamino)ethyl]-5-(2-hydroxyethylmethanesulphonate)-
benzo[a]pyrrolo[3,4-c]phenoxazine-1,3-dione,
2-[2-(dimethylamino)ethyl]-5-(2-hydroxyethoxy)benzo[elpyrido[2',3':5,6][1,4
]- oxazino[3,2-g]isoindole-1,3-dione, 15 their enantiomers,
diastereoisomers, N-oxide, and addition salts thereof with a
pharmaceutically acceptable acid or base. 11. Process for the preparation
of compounds of formula (I) according to claim 1,  characterised in that
there is used as starting material a compound of formula (II) : z W II  Y
O~ () N O  H 20 wherein W, and Z are as defined for formula (I), the amine
function of which compound of formula (II) is protected by a protecting
group  Po well known to the person skilled in the art to yield a compound
of formula (III) : Z O  Wa  N O  1 PU -32 



wherein Pc represents a tert-butoxycarbonyl or phenoxycarbonyl group and W,
and Z are  as defined hereinbefore, which compound of formula (III) is
treated with lithium diisopropylamide followed by  diphenyl chlorophosphate
to yield a compound of formula (IV) : O 5 0 B  0 10 to yield a compound of
formula (VI) : zx 1 0 WI  PG (V) wherein PG, W, and Z are as defined
hereinbefore,  which compound of formula (VI) is :  either treated under an
inert atmosphere with dimethyl acetylenedicarboxylate to  15 yield a
compound of formula (VII) : I NbO P(OPh)2  PG wherein PG, W, and Z are as
defined hereinbefore, which compound of formula (IV) is treated, in the
presence of bis(triphenyl- phosphine)palladium chloride, with a compound of
formula (V) : 



-33 COOMe (VII) wherein Pc, W, and Z are as defined hereinbefore,  which
compound of formula (VII) is: either treated with N-bromosuccinimide and
benzoyl peroxide to yield a compound  5 of formula (VIII) : COOMe (VIII)
wherein P0, W, and Z are as defined hereinbefore, which compound of formula
(VIII) is subjected to the action of hydrochloric acid to yield a  compound
of formula (IX) : COOMe 10 wherein W, and Z are as defined hereinbefore,
which compound of formula (IX) is subjected to the action of di-tert-butyl
dicarbonate  in the presence of 4-dimethylaminopyridine to yield a compound
of formula (X) : -34 COOMe (X) wherein represents a single or double bond,
Boc represents a tert-butoxycarbonyl  group and W, and Z are as defined
hereinbefore, which compound of formula (X) is subjected to the action of
2,3-dichloro-5,6-dicyano-1,4- 5 benzoquinone to yield a compound of formula
(XI) : COOMe  z 01 1 COOMc 



W I II I (XI)   OBoc wherein Boc, W, and Z are as defined hereinbefore,
which compound of formula (XI) is subjected to the action of sodium
methanolate and is  then hydrolysed to yield a compound of formula (XII) :
COOMe  z 0, 1 COOMe  W (XII) N Boc 10 OH wherein Boc, W, and Z are as
defined hereinbefore, which compound of formula (XII) is subjected to the
action of a compound of  formula (XIII) : /R3  H2N-(CH2)n -N RQ (XIII) 



15 wherein R3, RQ and n are as defined for formula (I), to yield a compound
of formula (I/a), a  particular case of the compounds of formula (I) -35 (h
a) wherein Boc, R3, R4, W1, Z and n are as defined hereinbefore, which
compound of formula (h a) is optionally subjected to the same reaction
conditions as  the compound of formula (VIII) to yield a compound of
formula (I/b), a particular case of  5 the compounds of formula (I) :
wherein R3, R4, WI, Z and n are as defined hereinbefore,  or subjected to
the same reaction conditions as the compound of formula (X) to  yield a
compound of formula (XIV) : COOMe  Z O, J.~ -COOMe xN/ Wi   I I. ' __. ,-
SOH G  10 (XIV) wherein PG, W 1 and Z are as defined hereinbefore, which
compound of formula (XIV) is subjected to the same reaction conditions as
the  compound of formula (XII) to yield a compound of formula (I/c), a
particular case of the  



compounds of formula (I) : -36 R3  / (CH2)n-N R4 5 10 wherein PG, R3, R4,
WI, Z and n are as defined hereinbefore,  which compound of formula (Uc)
is: either optionally subjected to the action of formic acid to yield
compounds of  formulae (I/d) and (I/e), particular cases of the compounds
of formula (I) : R /R3 wherein R3, R4, WI, Z and n are as defined
hereinbefore, ^ or optionally subjected to the action of a compound of
formula (XV) :  R8aG (XV) wherein G represents a leaving group and R83,
which is other than a hydrogen  atom, has the same definition as R8 in
formula (I), to yield a compound of  formula (1/f), a particular case of
the compounds of formula (I): -37 R3  / (CHZ) a -N R4 



`ce wherein Pa, R3, R4, R8a, WI, Z and n are as defined hereinbefore, the
amine function of which compounds of formula (Uf) is optionally deprotected
according to conventional methods of organic synthesis to yield a compound
of  5 formula (Ug), a particular case of the compounds of formula (I) : /R3
(CH2)a-N\ wherein R3, R4, R8a, WI, Z and n are as defined hereinbefore, the
compounds of formulae (I/b), (I/d) and (Ug) constituting the compounds of
formula (Uh) : R3  / (CH 2) a -N N R4 10 wherein R2, R3, R4, W1, Z and n
are as defined hereinbefore, - 38 which compounds of formula (I/h) are
optionally subjected to the action of a compound of  formula (XVI) : RiaG
(XVI) wherein R18, which is other than a hydrogen atom, has the same
definition as R, in  5 formula (I) and G is as defined hereinbefore, to
yield a compound of formula (1/i), a  particular case of the compounds of
formula (I) : R3  / 



(CH2) n -N wherein RI a, R2, R3, R4, W1, Z and n are as defined
hereinbefore,  or treated with N-methylmaleimide to yield a compound of
formula (XVII) ,  Z, I/  W ii I0 (XVI) wherein PG, W, and Z are as defined
hereinbefore, which compound of formula (XVII) is subjected to the same
reaction conditions as the  compound of formula (VII) to yield a compound
of formula (XVIII) : -39 (XVIII) wherein Pc, W1 and Z are as defined
hereinbefore, which compound of formula (XVIII) is subjected to the same
reaction conditions as the  compound of formula (XII) to yield a compound
of formula (I/d) as described  5 hereinbefore, the compounds of formulae
(1/a) to (Iii) constituting the totality of the compounds of  formula (I),
which compounds are, if appropriate, purified according to conventional
purification techniques, may, if desired, be separated into their different
isomers  according to a conventional separation technique and are, if
desired, converted into 10 their N-oxides and, where appropriate, into
their addition salts with a pharmaceutically  acceptable acid or base. 12.
Pharmaceutical compositions comprising as active ingredient at least one
compound of  formula (I) according to any one of claims 1 to 10, on its own
or in combination with  



one or more pharmaceutically acceptable inert, non-toxic excipients or
carriers. 15 13. Pharmaceutical compositions according to claim 12, useful
as medicaments in the  treatment of cancers. 14. Compounds of formula (X),
(XI) and (XIV) : -40- COOMe COOMe COOMe COOMe OBoc (X) (XIV) for use as
synthesis intermediates of compounds of formula (I). 






