
- 1 _ New benzo[a]pyrano[3,2-/h]acridin-7-one compounds,  a
process for their preparation and pharmaceutical
compositions containing them The present invention relates
to new benz[a]pyrano[3,2-h]acridin--7-one compounds, to a
process for their preparation and to pharmaceutical coin
positions containing them. The compounds of the invention
are derivatives of acronycine, an alkaloid which has anti-
tumour properties that have been demonstrated in
experimental modus (I. Pharm=.. Sci.,  1966, 55 (8),
758-768). However, despite having quite a broad spectrum of
activity,  acronycine is of low potency and moderate
activity. The solubility of the compound is,  moreover,
low, which limits its bioavailability, as well as its use
in pharmaceutical  compositions for administration by the
intravenous route. Various modifications have been made to
the molecule, for example those described in  J. Med.
Cheri.., 1996, 39, 4762-4766 Or EP 1 042 326, allowing a
significant improvement  in the potency, anti-tumour
efficacy and solubility of the products. Nevertheless,
anti- cancer therapeutic requirements call for the constant
development of new anti-tumour  agents with the aim of
obtaining medicaments that are simultaneously more active
and  better tolerated. More specifically, solid tumours
constitute a major problem for anti- cancer chemotherapy
because of their intrinsic and/or acquired resistance to
existing  compounds. It is therefore of prime importance to
have access to the widest possible range  of compounds
exhibiting; powerful cytotoxic activity ill order to have
available the most  effective treatments for the totality
of tumour disorders. Besides the fact that the compounds of
the invention are new, they have surprising in vitro  and
in vivo cytotoxic activity which is greater than that
observed hitherto. The compounds  



discovered by the. Applicant accordingly have anti-tumour
properties that make them  especially useful in the treatment
of cancers. Among the types of cancer which may be  treated
by the compounds of the present invention there may he
mentioned, without  implying any limitation,
adenocarcinoninas and carcinomas, sarcomas, gliomas and
leukaemias. More specifically, the present invention relates
to compounds of fonnula (I) (i, wherein (r) X and Y, which
may he the same or different, represent, each independently
of the  other, a group selected from : - hydrogen and halogen
atoms, - hydroxy, linear or branched (Ci-C5)alkoxy, nitro,
cyano, linear or branched  (Ci-C )alkyl, linear or branched
(C2-C5)alkenyl and linear or branched  (C1-C6)polyhaloalkyl
groups and - a group of formula --NR,,Rb, wherein R. and.
R,," which may be the same or different, represent, each
independently of the  other, a group selected from a hydrogen
atom, --C(O)---CF3, -C'(O)-NH2 and a linear  or branched
(C1-C6)alkyl group optionally substituted by a group NR`,R`a,
wherein R'; and R'h, which may be the same or different,
represent, each independently of  the other, a group selected
from a hydrogen atom, a linear or branched  (Ci-G5)alkyl
group, an aryl group and an aryl-(C1-C5)alkyl group in which
the  alkyl moiety is linear or branched, or R', and Rh,
together with the nitrogen atom  carrying there, form a
monocyclic, 5- to 7-membered heterocycle optionally
containing within the cyclic system a second hetero atom
selected from oxygen  



and nitrogen, or R. and RN, together with the nitrogen atom
carrying them, form a monocyclic, 5- to , membered
heterocycle optionally containing within. the cyclic system a
second  hetero atom selected from oxygen and nitrogen, it
being understood that the substituents X and Y may be present
on either of the two  adjacent benzene rings, K_ represents a
hydrogen atom or a linear or branched (C1-C.6)alkyl group, s
R; represents a group selected from a hydrogen atom and
linear or branched  (C1-C6)alkyl; -OR", NR'aRb ; -O T a OR-"a
, -PAIR Ta N ,i2 } - TR ' - (O)-T,_I 0-C(O)-Ta" s -O-Ta
NR',R'b 7V'R"z T, OR"a  ....T,._C_O,R", ; and
.-_TqR%---C(O)-_T,--NR',R'f, groups, wherein : Ta represents
a linear or branched (Cr-C6,)alkylene chain.  * R', and R';
are as defined hereinbe=ore, * R'" represents a group
selected from a hydrogen atom and a linear or branched
(C,-C6)alkyi group, R and R4, which may be the same or
different, represent, each independently of the  other, a
hydrogen atom or a linear or branched (C1-C(,)aikyl group, or
R.., and R-,,  together with the carbon atom Carrying them,
form a monocyclic.. 3- to 6-membered  cyclic group, A
represents a group of formula  a) - C& (R ,)--CH(R )- ,
wherein R5 and R6, which may be the same or different,
represent, each indenendent/v of  the other, a group selected
from 



I) a hydrogen atom, 2) OR,,, NR,R4 and SRS groups, wherein
: Rr and R;, which may be the same or different, represent,
each independently  of the other, a group selected from a
hydrogen atom, a linear or branched  (C;-C6)alkyl group, an
aryl group and an aryl-(CI-C6)aIkyl group in which the
alkyl moiety is linear or branched, and a C(O)-R, group,
wherein R. represents  a group selected from a hydrogen
atom, an aryl group and an NR...aR`h group,  wherein R",
and R"'b which may be the same or different, each represent
a -4 hydrogen atom or a linear or branched (C;-C,,)alkyl
group, or R'", and R"" h,  together with the nitrogen atom
carrying them, fonn a monocyclic, 5- to 7- membered
heterocycle optionally containing within the cyclic system
a second  hetero atom selected from oxygen and nitrogen, 3)
W;-C(W,)-4J-\, wherein : a) W, represents an oxygen atom, a
sulphur atom or NR; (wherein R" is as  defined
hereinhefore), 1) W, represents an oxygen atom or a sulphur
atom, y) U represents a linear or branched (CL-CS)alkylene
chain or a linear or  branched (C2-Cs)alkenylene chain, 8)
V represents a group selected from  -a hydrogen atom, an
and group, M, C{yz , C.OR<, CON-R',R', , SIR,R'b,
N(R<)---C02R', and N(R,)---CEOR'C  



groups, wherein R'a. Rib and R, are as defined herembefore
and R`,  represents a group selected from a hydrogen atom,
a linear or branched  (C:-C6)alkyl group, an aryl group
and an aryl-(C1-C6)alkyl group in which  the alkyl moiety
is linear or branched, a) U represents a bond when W2 does
not represent an oxygen atom and when  simultaneously V
does not represent a group selected fiom a hydrogen atom,
an aryl group,  Nom. 4) W r--C(W,)---Vs3--T1, wherein a)
W; and W2 are as defined hereinhefore, ) W, represents an
oxygen atom, a sulphur atom or NRC, wherein RR is as
defined hereinbefore, y) Ti represents a group selected
from  - a hydrogen atom, - linear or branched (C1-C
6)alkyl, - linear or branched (C2-C;)alkenyl, - aryl,
aryl-(Ce-C6)alkyl in which the alkyl moiety is linear or
branched, - a linear or branched (Cj-C6)alkylene chain and
a linear or branched  (C2 C;)alkenylene chain, each being
substituted by an OR group, wherein  R, is as defined
hereinhefore, or by NR.',R'h, wherein R', and R'r are as
defined hereinhefore. 5) Wt-S(O)S W; T1, wherein : a)W ,
W; and Ti are as defined hereinhefore, 



$)n represents an integer selected from I and 2. 6)
WS(0),-UP-V. wherein : a) U' represents a linear or branched
(Ce-Cs)al`kylene chain or a linear or  branched
(C2-C8)alkenylene chain, V 'represents a group selected from  -
a hydrogen atom, - an aryl group, - OR,, CO,R,., COR,
CONR',R'b,, NR',R h, N(R,'--C02R', and N(R,)-COR',  groups,
wherein R'a, R'}" R and R', are as defined hereinbefore, and y)
W 1 and n are as defined hereiiibefore, 7) C(W2)-T _, wherein
W2 and T; are as defined hereinhefore, or R5 and & together f
rr m : 1) a group -0 ry_.. ~ -N wherein Z represents an oxygen
atom or a sulphur atom, 2) a group -t;7-(C 2)m- 9-, wherein m
represents an integer of.txom i to 4 inclusive, -6 3) a group
-o N B G-- or -0 13 N- H / ~~ H 0 o o 0 wherein B represents a
single bond, a linear or branched (C1-C5,)aikylene chain or  a
linear or branched (C. -CJ,)aikenvlene chain, or tiff and R6.
together with the carbon atoms carrying tht-22, form an
f1St-'anc  group or an dziri fine group optionally substituted
on the nitrogen atom by a  



linear or branched (C1-C6)aikyl group, b) -CII=C (R7:)-- or
-C (R.,)=CI-I-, wherein R; represents agroup selected from :
- a hydrogen atom, - OR%, W1-C(W2}-IJ-V, W?-C(W7.)-W3-Ti,
W1-S(O)--W3--T3, 1 (C))n iJ'-L"  and C(\2)---11 groups,
wherein R"a, W1, W;. W;, U, V, U, V, T; and n are as
defined hereinbefore, or c) -C;(CI)-CI-I(Rg)- or
-CII(R$)-C'(O)-, wherein R. represents a group selected
from: a hydrogen atom, linear or branched
(Cr-Co)alkyl-carbonyloxy and an OR"% group, wherein R is as
defined hereinbefore, to their enantiomers, diastereoisomers
and N-oxides, and to addition salts thereof with a
pharmaceutically acceptable acid or base, aryl being
understood to mean a phenyl or naphthyl group optionally
containing one or  more, identical or different,
substituents selected from hydroxy, halogen, carboxy, nitro,
amino, linear or branched (C;u-C,)aikvlamino, di(C1-C
6)alkylamino wherein each alkyl  moiety may be linear or
branched, linear or branched (C1-C6)alkoxy, linear or
branched  (C1-C6)acyl and linear or branched
(C1-C4)alkyl-carhonyloxy. Among the monocyclic, 5- to
7-membered heterocycle optionally containing within the
cyclic system a second hetero atom selected from oxygen and
nitrogen, there may he mentioned by way of non-limiting
example the groups pyrrolidyl, isoxazolidyl, oxazohdyl,
pyrazolidyl, imidazolyl, piperidyl, oxazinyl, =.nor-pholyl.
hexahydropyridazy~  hexahydropyriridyl, piperazyl, azepanyl,
oxazcpanyi, diazepanyL Among the monocyclie, 3- to
6-membered cyclic group, there may be mentioned by way  



of rion-limiting example the groups cyciopropyl, cyciobutyl,
eyciopentyl and cyoiohexvl. Among the pharmaceutically
acceptable acids there may be mentioned, without implying
any limitation, hydrochloric acid, hydrobromic acid,
sulphuric acid, phosphoric acid,  acetic acid,
trifluoroacetic acid, lactic acid, pyr"uvic acid, malonic
'acid, succinic acid,  glutaric acid, fumaric acid, tartaric
acid, rnaleic acid, citric acid, ascorbic acid, oxalic acid,
methanesulphonic acid, benzenesulphonic acid, camphoric acid,
lysine etc.. Among the pharmaceutically acceptable bases
there may be mentioned, without implying.  any limitation,
sodium hydroxide, potassium hydroxide, triethylamine,
tert-butylamine etc.. According to an advantageous embodiment
of the invention, preferred compounds are  compounds of
formula (IA)   N R. 3  RI R. (LA) wherein X, Y, RI, R2, R3,
R4, R5 and R:; are as defined for formula (1). Preferred
compounds of formula (IA) are compounds wherein R, and R.~,,
which may be  the same or different, each represent a group
of formula -ORt, WI-C (W4) U-V,  4L% - (2)-fir' I i, C(W,)-T1
or R and R5 together -or m a group -8 -fl 0- , wherein R. W.,
W" W,, ;?, V, T. and Z are as defined for formula (I).  1 



7, In especially interesting manner, preferred compounds of
formula (IA) are compounds  wherein Rs and R6 are identical
and each represent a group of formula -C1h, wherein R.
represents a hydrogen atom, In another especially interesting
manner, preferred compounds of formula (IA) are  compounds
wherein Rs and R6, which may be the same or different, each
represent a group  of formula W1-C W2)-U-V, wherein W; and W2
each represent an oxygen atom, CJ is as  defined for formula
(1) and V represents a hydrogen atom or U represents a linear
or  branched (Ci-C5)alkylene chain and V represents a group
NR'2R'b, wherein R', and R'b,  which may be the same or
different, each represent a hydrogen atom or a linear or
branched (Cj-C6)alkyl group. In even more interesting manner,
preferred compounds of formula (IA) are compounds  wherein R5
represents a group of formula -OR,, wherein R_ represents a
hydrogen atom,  and R represents a group of formula W.-QV
:a)4J-V, wherein W1 and W2 each represent  an oxygen atom, iU
represents a linear or branched (CE-C4)alkyiene chain and V
represents  a hydrogen atom. in an other even more interesting
manner. preferred compounds of formula (1A) are  compounds
wherein R5 represents a group of formula -OR,, or
Wl-C(W2)-[J-V, wherein  R<. represents a hydrogen atom, W; and
W, each represent an oxygen atom, U represents a  linear or
branched (Cr-Cg)alkylene chain and V represents a hydrogen
atom, and R6  represents a group of formula W'1-C(W2)-U -V,
wherein W'1 and Sit each represent an  oxygen atom,
!-)'represents a linear or branched (C7-Cs )aikenylene chain
and V represents a  hydrogen atom or an aryl group. In
interesting manner, preferred compounds of formula (IA) are
compounds wherein R 



5  and RS, which may be the same or different, each
represent a coup of formula  W1-C(W2)-W'3-T1, wherein W1 and
W, each represent an oxygen atom, W3 represents a 0 group
-N-F,, wherein R, represents a linear or branched
(Cr-C(,)alkyl group, and Ti  represents a linear or branched
(C:7-C6)a!kyf group. In another very interesting manner,
preferred compounds of formula (IA) are compounds  wherein
R4; and R,, together form a group -0 0- , wherein Z
represents an Z oxygen atom. According to a second
advantageous embodiment of the invention, preferred
compounds  are compounds of formula (ILA) : r;s wherein X.
Y. R 1, R2, R3 and R4 are, as defined for formula (1)
Substituents R; and Iii that are preferred according to the
invention are linear or branched  (CI -CS)alkyl groups. Even
more preferably, substituents R; and IC that are preferred
according to the invention  are a methyl group. Substi_uents
R, that are preferred according to the invention are -OR".
and  NR",-T,--NR'aRL, groups, wherein R'a.. R'h, R"a and. T,
are as defined for formula (I). Even more preferably,
substituents R, that are preferred according to the
invention are the  group -OR",, wherein R";, is as defined
for formula (1), and the group .-NR",-T, N`R',R'b,  wherein
R'a represents a hydrogen atom, T, is as defined for formula
(l), and R', and R'b,  which may be the same or different,
each represent a linear or branched (C -C%)alkyl  



group. -10- 4ubstituents X and Y that are preferred
according to the invention are hydrogen atoms.  In
especially advantageous manner, preferred compounds of the
invention are
()-cis-1.2-dil:ydroxy-6-methoxy-3,3,14-trinrethyl-1,2,3,14-t
etrahydro-7JFbenzo[a]- pyrano[ 3,2-h]acridin-7-one,
(f)-cis-l,2-diacetoxy-6-methoxy-3,3,14-trimethyi-1,2,3,14-te
trahydro fI-benzo[a]- pyrano[3 312-h.l. acrid in-7-one,
()-cis-7-deme'thoxy-4.
,15-trirnethyl-15,15c-dihydro-4.c7-hennzo[ra][1,3]dioxolo[Q"
,5' 4,5]- pyrano[ 3,2-h]acridine-2,8(3a7:~)-dione,
6-nrethoxy-3,3,14-trimethy1-
3,14-dihydro-7I-I-benzo[a]p,rano[3,2-h]acridin-7-one,
6-hydroxy-3,
3,14-trimethyl-3,14-dihydro-"1-f-henz.o[r<]pyrailo[3,2-h]acr
idin- i -one,  6-hydroxy-3,3-dimethyrl-3,
l4-dihydro-7.1l-benzo[a.jpyrano[3,2-h]acridin- 7 -one. The
enantiomers, diastereoisomers, N-oxides and addition salts
with a pharmaceuticall,,  acceptable acid or base of the
preferred compounds form an integral part of the invention.
The present invention relates also to a process for the
preparation of compounds of  for-ni la (1), which process is
characterised in that there is used as starting material a
compound of formula (II) : wherein X and Y are as defined
for formula (1),  which compound of formula (1I) is treated
with di  yield the compounds of formula (111) : ethyl
sulphate in a basic medium to OCH-H, till), 0CM.. 



wherein X and Y are as defined hereinbefore, - Il  which
compound of formula (111) is treated with Claisen's alkali
solution (a solution of  potassium hydroxide in a
water-methanol mixture) and then with a solution of
hydrochloric  acid to yield the compounds of formula (IV) nit
wherein X and Y are as defined he.reinbefore, which compound
of formula (IV) is treated with thionyl chloride and then, in
an anhydrous  medium, with a compound of formula (V) HN
C)C}t;  1 LOCH} wherein B. represents a hydrogen atom, a
hydroxy group, a linear or branched (C'j-C6)alkyl  group or a
linear or branched (Cj C6.)alkoxy group, to yield the
compounds of  formula (VI) (V), C)CH 1t V~ ~CH3  COCH3
wherein X. Y and R are as defined hereinbefore, which
compound of formula (Vi) is treated with a suspension of
sodium hydride  anhydrous aprotic solvent to yield the
compounds of formula (VII) : x (VII), i an 



wherein X, Y and R are as defined hereinbefore, which
Compound of formula (VIi) is treated with an aqueous
so)ution of hydrobrornic acid  in acetic acid to yield the
compounds of formula (VIII) : x G` R  Y _1 V111", N, 0}i  H
wherein KY and R are as defined hereinbefore, which compound
of formula (VIII) is then treated Linder basic conditions in
an anhydrous  aprotic solvent with, an alkyne of formula
(IX) : HC= Hal  R3  a4 (X). wherein Hal represents a halogen
atom, and P and L are as defined for formula (I), to  yield
the compounds of formula (i%a), a particular case of the
compounds of formula (1) A wherein X, Y, R, R3 and H4 are as
defined hereinhefore, the nitrogen atom of which compound of
formula (11a) is, if desired substituted by the  action of
an alkyl halide or of a dialkyl sulphate in the presence of
a deprotonating agent,  



in a polar aprotic solvent, to sdeld the compounds of formula
(Ub), a particular case of the  compounds of formula (I) I
bpi), 13  wherein R'; represents a linear or branched
(Ci-C6)alky' group and X, Y, R, R3 and R4 are  as defined
hereinbefore, which compounds of formula (i/b), when R
represents a hydroxy group, are, if desired  subjected to the
action of an alkylating agent or acylating agent to yield the
compounds of  formula (Tic), a particular case of the
compounds of formula (I) :  N 0 i\4 wherein R'2 represents a
group selected from -OR"a, -f -T t R%, -O C(O)-TaH and
-f?-Ta NR';,R'b, wherein R"a, R'a, R'h and T'a are as defined
for formula (I), and X, Y, R'i,  R; and Ra are as defined
hereinbefore, which compounds of formula (Tic), when R',
represents a linear or branched (Cf-Co,)alkoxy  group, are,
if desired treated with a compound of formula (X) HNR10Rn
(X), wherein Rkv3 represents a group selected from R`a and
Ft"a which are as defined for  formula (I) and Rl l
represents a group selected from R`h, -Ta-,glR'aR'h, -C(O)-T;
,11, ---Ta  OR"3 and --T.-C02R"" wherein T R'" R't, and R"y
are as defined hereinbefore, to yield  the compounds of
fornau(a (lld), a particular case of the compounds of formula
(1) :  r 1 (ire) 



F.._ I  wherein X, Y, R':, R3, R+, Ric. and R>> are as defined
hereinbefore, the totality of the compounds of formulae (i/a)
to (lid) constituting the compounds of  formula (fie) i4_ R4
wherein X, Y, R1. R2, R3 and R4 are as defined for formula
(f), which compounds of formula (11e) maY he subjected a) to
the action of a reducing agent to yield the compounds of
fornzuia (ii"), a particula case of the compounds of formula
(I) :  X 1 (l  I,  L R3 Rd wherein X, Y, R1, R2, R; and R.4
are as defined hereinbefore, h) or to the action of osmium
tetroxide in a polar medium and in the presence of
4-methy1morpholine N-oxide to yield the compounds of formulae
(1/g,) and (11g2), a particular case of the compounds of
formula (1) OH 



0 R. I R: 0 H (Jig.,), OH wherein X, Y, R:, R2. R_, and R are
as defined hereinbefore, _Is the totality of the compounds of
fonnu ae (lIgi) and (Ilia) constituting the cry-dial
compounds of formula (Cu - Ira N'I If3 R SS OH  (cisJ wherein
X. Y. R1, R2, R3 and R4 are as defined hereinbefore, which
cis-diol compounds of formula (eis-llg) are, if desired,
subjected to the action of a  compound of formula (XI) : TF
Z wherein Z is as defined for formula (I), to yield the
compounds of formula (Cis Llrl, a 



particular case of the compounds of formula (I) : x Z3 R,  1
o r K,  j f iJ F  Z ( cis) wherein X, Y, R1, Rs, Rz and R.4
are as defined hereinbefore, (Cis-tih), or to the action of
potassium permanganate in a polar medium to yield the
compounds  of formula (I/i), a particular case of the
compounds of formula (I) wherein X, Y, RI, R2, R3 and R, are
as defined hereinbefore, it being t o slble for the compounds
of formula (11l'l to tee sublected a) to the action of an
alkylating agent or acvlating agent to yield the compounds of
formula ('j), a particular case of the compounds of formula
(1)  OR,0 wherein X, Y, RI, R2, R3 and R4 are as defined
hereinbefore and R20 represents a group  selected from linear
or branched (G;-C%)all yl and linear or branched (C;
j-C(,)alkyl- 



carbonyl, ~$) or to reducing conditions in the presence of
NaBJ-L4 to yield the compounds of  formula (1lk), a
particular case of the compounds of formula (1): 17 (Uk), I
R. :; R_ R4  H (/ra s) wherein X, Y, RI, R2, R, and Ra are as
defined hereinbefore, the totality of the compounds of
formulae {cis-Ilg) and (I/i;) constituting the compounds of
formula (Ill), ()H wherein X, Y, R_ s and R: are as defined
hereinhefore, y) or to the action of a tosylate chloride,
followed by the action of NaN z in the presence  of hydrogen
peroxide, followed by a reduction step, to yield the
compounds of  formula (.Urn), a particular case of the
compounds of formula (f) ; (Ur), R,  H2N wher e X, V. R;, R2.
R and R4 are as defined hereinhefore, 



which Com'pOUJ dS 0 formYtu/a (Pr') are sub;ecteL 1) either to
the action of carbon dioxide, in the presence of diphenvl
phosphite, to yield the compounds of formula (1/n), a
particular case of the  formula (1) : wherein X, Y, R3, Rev R3
and R: are as defined hereinbefore, compounds of 2) or to the
action of a compound of formula (XII)  Hal-G'3 (XII), wherein
1-dal is as defined hereinbefore and G`3 represents a group
selected from --R,,,  C(W2)-L'-V, C(W-,)-W3-T3, S(O)"-W3-T3
and S(C)r.-fl'-V', wherein R, W,, V3, U, V, U.  V, Ti and n
are as defined for formula (I), to yield the compounds of
formulae (1/oi), (1/01)  and (1/03), particular cases of the
compounds of fottnula (1) x  `~ fJ IL,  It  N  f R tN J. R,i
(y NTH OF 3 -19 wherein x, Y, R3, R2, R3, RA and C'; are as
defined hereinbefore, 



the primary an function of which compounds of formulae (I/o>)
and (1103) is protected by a protecting group for  formfulae
(xIIlia) and (XIIIib),  x  L~ 1, primary amine groups to yield
the compounds of  k ~Rl  R; H, ~ Rk  NH pi RI Hf /C R`  N ~ a
T IH V (XH!Ia), iXIII/b), wherein x, Y, R1, R2, R.3, R:, and
C') are as defined hereinhefore and P3 represents a  protecting
group for primary amine groups, which compounds of formulae
(XIII/a) and (XIII/b) are, if desired subjected to the  action
of a compound of formula (XI 4') : 



R,,,-Hal (XIV ), wherein Hal represents a halogen and R,3
represents a group selected from linear or  branched
(C,-C5)alkyl, aryl and aryl-(C3-C,.)alkyl wherein the alkyl
moiety is linear or  branched, and then, in the case of
compounds of formulae (XIII/a.) and (XIHI%b:), are _2{'_
subjected to conditions deprotecting the primary amine
function to yield the compounds of  forrnulae (1ip;),
(11"g2) and (11"P2), particular cases of the compounds of
formula (I) (LIP.i Rc.N )  f Rc N' N R R ~13 Rc.N YR4
(irp,), wherein X, Y, RI, R2, R3, 1(4, C'r and R,1 are as
defined hereinhefore, which compounds of forzxrulae (lip,)
and (lip)) are, if desired subjected successively' to the
action o4 a compound of formula (XIV) as defined
hereinbefore and then of a compound of  formula (XV)
R.4,i-Hal (XV), wherein Hal is as defined hereinbefore and R
i may take the same definitions as R,r, to  yield the
compounds of forrirulac (L%qr) and (L'q3), particular cases
of the compounds of  formula (I) -21  



RF G 1 NR,,R'd; (I/q,), (I/ q,),  wherein X, Y, R;, R2, R;
R4, C':, I,) and R-di are as defined hereinbefbre, R .N G'.
it being possible for the compounds of formula (f/Il to he
saabgtcted a) to the action of a compound of formula (.II) as
defined hereinbefore to yield the  compounds of formulae
(Urj), (1'r2) and (Pr-,), particular cases of the compounds
of  formula (I) : OG'. N G'10 OH N o '  R' o N Y R4 wherein
X, Y, R;, R2, R3, a and G', are as defined h reiribetore,
which c,7nz~c~unds o + nnu/a (I%r,) are subjected : 1)
either, When GAL represents a group C.W2)-U-V, to the, action
of an alcohol of  formula R1,~-OH, wherein Ric, represents a
linear or branched (Ci-C,6)alkyl group,  to yield the
compounds of formula (1/s;), a particular case of the
compounds of  fornlula (I) : wherein X, Y, R;, R.2. R3, R4,
G'i and Rio are as defined hereinbefore, 



2) or, when G'; represents a group 4:.(8x2)-I--? 4', to the
action of a thief of  formula (XVI) G,S-H (XVI), wherein C;
represents a group selected from R,, C(W'2)-U-V and
C(Vs%2)- 3-Tj. wherein  R ,-W2, W;, U, V and T; are as
defined for formula (I), to yield the compounds of  formula
(1/t,), a particular case of the compounds of formula (I) x
G wherein X, Y, R,, R2. R,, R4, G, and G; are as defined
hereinhefore, which compounds of formula (v:3) are, if
desired treated with a reducing agent and are  then
subjected to a reaction deprotecting the hydroxy function
to yield the compounds of  formula (liui), a particular
case of the compounds of formula (1) : x  wherein X, Y. R{,
R7, R3 and R.4 are as defined hereinbefore, which compounds
o~ ormulae r`ih) and (Yrv) are subjected : 1) either to the
action of an anhydride of formula (XVII) or of an acid
chloride of  formula (XVIII) : [V-L-C(W2) 2C) (XVII'1,
C.1-C(W2)-U-V (XVIII), wherein W2i U and V are as defined
for formula (I), to yield the compounds of  formulae (i/v2)
and (L's',), particular cases of the compounds of formula
(I) x I 'I 



j+V r' (Y k.  6 10 R,.4 0 >tt: fi'r. x  Rl C} V-Tj () C3
(I/v3), wherein X, Y, R1, R;., R3, R4, G'3, W;, U and V are
as defined hereinbefore, -2-4 2) or to dehydrating
conditions in an acid mediunmt to yield the compounds of
formulae (11w3) and (L,w ), particular cases ().'the
compounds of formulae (1) X ('w1, wherein X, Y, R. R2, R3,
R4 and G; are as defined hereinbefore, P) or to the action
of a compound of formula (XIS:.) or O O C IXIX), (XX).  bpi 



0 wherein B is as defined for formula (I) and W represents a
halogen atom or a hydroxyl  group, to yield the compounds of
formula (Ux), a particular case of the compounds of  formula
(I) f) wherein X, Y, R;. R2, R3, Rq and B are as defined
hereinbefore, Y) or to the action of a linear (C1 C" )alkyl
dihalide to yield the compounds of  formula (I: y), a
particular case of the compounds of formula (1) It, R.r  1 '
I'm wherein X, Y. Ri. R2, R, and R4 are as defined
hereinbefore and in is as defined for  formula (I). d) or to
the action of one equivalent of a compound of formula (XVII)
or (XVIII) to  yield the, compounds of formula (liz), a
particular case of the compounds of  formula (1) V-U wherein
X, Y. R;, Ry, R,,, R.a, W2, U and V are as defined
hereinhefore. which compounds of formula (I%z) may be
subjected to an excess of anhydride of  formula (XV'II') or
of an acid chloride of formula (X VIII') I (XVII'),
Cl-C(W2)-ia-va (XVIII'), 



wherein U1 and V may take the same definitions as U and V,
and W2 is as defined  hereinbefore, to yield the compounds of
formula (lIaa), a particular case of the compounds  of
formula (I) _26  tl aa)' Td 0  V: /' w,  V-U wherein X, Y, R.
R2, R3, R4, W2. U. V, Ui and V: are, as defined
hereinbeftore, a) or to dehydrating conditions in an acid
medium to yield the  formula (Lab), a particular case of the
compounds of formula (I) : (!/ab), I I  R L- R3  wherein X,
Y. RI, R2, R3 and R4 are as defined hereinbefore, compounds
of which compounds of formula (flab) are, if desired reduced
in the presence of NaBHi4 to  yield the compounds of formula
(1/ac), a particular case of the compounds of formula (1) x
(I,/ac), OH wherein :K, Y, R.;, R2, R3 and P4 are as defined
hereinhefore, 



d) or to the action of a peracid or of dimethyl dioxirane to
yield the  formula (Pad), a particular case of the compounds
of formula (1) x wherein X, Y, R1, R7, R3 and R,t are as
defined hereinbefore, (Tad), compounds of which compounds of
formula (Pad) are, if desired treated with ammonia or with a
primary  or secondary amine to yield the compounds of
formulae (L%ae1) and (I/ae2), particular cases of the
compounds of formula (I) : x - ,. wherein X, Y, R I, R2, R3
and R4 ,Rai  are as defined hereinbefore, F, is as defined
for formula (I) and R-di represents a group selected from
Ra, -C( 2)-U-V, -C(W,)-W3-ITI,  -S(O),,-.W3'T1 and
-S(O),~-U'-V wherein R<, W,, W3, U, V. T. U' and V are as
defined  hereinbefore, it it being possible for the
comRounds of formaalae (Ifae1) and {l aea to be subjected
a), when R, and Rd, each represent a hydrogen atom, to the
action of a compound of  formula (XI) as defined
hereinbefore to yield the compounds of formulae (haft) and
(I/af ), particular cases of the compounds of formula (1) HN
Y 1<4  t 7  



(1/af,) wherein X, Y, R,, R2, R1, R4 and Z are as defined
hereinbefore, (I/af'.), ~3} or to the action of a compound
of formulae (XIX) or (XX) as defined hereinbefore to  yield
the compounds of formulae (I/ag1) and (I/ag2), particular
cases of the  compounds of formula (I) : (g'ag1 ), wherein
X, Y. R1, R2, R3. R and B are as defined hereinbefore,
(I/ag,}, y) or to the action of a compound of formula (XII)
as defined hereinbefore to yield the  compounds of formulae
(Uahl) and (I/ah,), particular cases of the compounds of
fortrmrla (1) : 20 I g{ ~ : f ~ N 'y''' 0 I L ^ R 3  R,
G'~G TI I ,Rt R.  RJ.RCN R, (Iiah,), wherein X, Y, R;, R2,
R3, R4, R, R<< and G'; are as defined hereinbefore, 



6) or to the action of tr_phenylphosphine dibromide in the
presence of triethylamine to  yield the compounds of formulae
(I.%ai), a particular case of the compounds of  formula (I) ;
R N  R. f  cif t E ' (T/ai), wherein X, Y, RI, R2, R3, RC and
R;;, are as defined hereinbefore, e) or to dehydrating
conditions in an acid medium to yield the compounds of
formulae (liaj2) and particular cases of the compounds of
formula (I) : 0  N Cl lIx h i 4 R,RdIN (I/aj2), ( ajz),
wherein X, Y, R,, R2, R3, R4, R. and R,; , are as defined
hereinbefore, e) or to the action of a compound of formula
(Xkl) :  Hal--L.(4Y,,)--T; (XXI), 



wherein Hal represents a halogen atom, and W2 and T; are as
defined for formula (I), to  yield the compounds of formula
(I/aj), a particular case of the compounds of formula (I) x
4t/aj), W.:^ 'I wherein X, Y, R3, R2, R3, R4. W1 and T; are
as defined hereinbefore, the compounds (T.n) to (T/aj)
constituting the totality of the compounds of the invention,
which are purified, if necessary, according to a
conventional purification technique, which  may be, if
desired, separated into their different isomers according to
a conventional  separation technique and which are
converted, if desired, into their N-oxides and, where
appropriate, their addition salts with a pharmaceutically
acceptable acid or base. -31  The compounds cif formulae
(1I), (IV), (IX) to (XII), (XIV) to (X.XI), (XVIII') and
(XV11i')  either are commercially available compounds or are
obtained according to conventional  methods of organic
synthesis well known to the person skilled in the an. The
compounds of formula (I) wherein A represents a group of
formula -- CIl( -- Il(k),  wherein Rc and R(,, which may be
the same or different, represent, each independently of  the
other, a group selected from a hydrogen atom, an OR, group
and a WE-C(W'r)-U-V  group, wherein R, is as defined for
formula (I), W; and W, each represent an Oxygen atom,  U
represents a linear or branched (;- __C8)alkylene chain and
V represents a hydrogen atom,  or R. and R(, together form a
group ----0\ a3------ , wherein Z is as defined for formul
(I), may be advantageously obtained starting from compounds
of formula (Dc): 11  



3 3 R. R4 wherein) , Y, Rs, R" R3 and R4 are as defined
hereinhefore, which are subjected to the action of osmium
tetroxide in a polar medium and in the  presence of
4-methylmorpholine tai-oxide, or to the action of potassium
permanganate  followed by reduction using sodium borohydride
to yield, depending on the method, the  cis- or trans-diol
compounds of formula (1/ak), a particular case of the
compounds of  formula (1) : (t/ak), OH wherein X, Y, R1, R,,
R; and R4 are as defined herc:inbefore. which cis-dioi
compounds of formula (cis-iiak) are, if desired, subjected a
either to the action of N,N'-carbonyldiimidaaole or of :fie,
' t ~ ocarbo wldiimida..ole in  the presence of -1-butanone
to yield the compounds of formula {cis-L'itl), a particular
case of the compounds of formula (I)   I /~ I J tz R. f r
wherein X, Y, R1, R;, R3 and R, are as defined hereinbefore
and Z is as defined for  formula (I), 0 or to the action of
a compound of formula (XXII) or of a compound of  



formula (XXIII) : Hal --- G2 (XXII), or G2-0-G2 (XXIII),
wherein Hal represents a halogen atom and G2 represents a
group selected fiom -C( 2)-U-V, -C(W>)-Wz-T1, -5(O) f. and
-S(G)r i.J'-V', wherein W_*, W3, U,  V, U, Vand n are as
defined for fom,ula (I), to yield the compounds of tbrrntila
(llam), a particular case of the compounds of  formula (I) :
1  I r tzv r b ([tarn), -33 wherein X, Y, R;, R2. R-4, R4
and (3 are as defined hereinbefore, the compound of  formula
(i/any) constituting the totality of the compounds of the
invention, which are  purified, if necessary, according to a
conventional purification technique, which maybe,  if
desired, separated into their different isomers according to
a conventional separation  technique and which are
converted, if desired, into their N-oxides and, where
appropriate, their addition salts with a phannaceutically
acceptable acid or base. The compounds of formulae (XXII)
and (XXIII) either are commercially available  compounds or
are obtained according to conventional methods of organic
synthesis well  known to the person skilled in the art. The
compounds of formula (1) have especially valuable
anti-tumour properties. They have  excellent in vitro
cytotoxicity with respect to cell lines originating from
murine and human  



tumours, by virtue of specific blockage of the cell cycle,
and are active in vivo, in the  mouse, with respect to
transplantable murine and human tumours. The characteristic
properties of these compounds allow them to be used
therapeutically as anti-tumour agents. The present
invention relates also to pharmaceutical compositions
comprising, as active  ingredient, at least one compound of
formula (1). an enantiorner or diastereoisomer thereof,  or
an N-oxide thereof, or an addition salt thereof with a
pharmaceutically acceptable acid  or base, alone or in
combination with one or more inert, non-toxic,
pharmaceutically  acceptable excipients or carriers. Among
the pharmaceutical compositions according to the invention
there may be  mentioned more especially those that are
suitable for oral, parenteral (intravenous,  intramuscular
or subcutaneous), per- or trans-cutaneous, intravaginal,
rectal, nasal,  perhngual, buccal, ocular or respiratory
administration. Pharmaceutical compositions according to
the invention for pa-renteral injections especially
include aqueous and non-aqueous sterile solutions,
dispersions, suspensions or emulsions  and also sterile
powders for reconstituting injectable solutions or
dispersions. -34 Pharmaceutical compositions according to
the invention for sold oral administrations  especially
include tablets or drage.es, sublingual tablets, sachets,
gelatin capsules and  granules, and for liquid oral, nasal,
buccal or ocular administrations especially include
emulsions, solutions, suspensions, drops, syrups and
aerosols. Pharmaceutical compositions for rectal or vaginal
administration are preferably  suppositories and those for
per- or trans-cutaneous administration especially include
powders, aerosols, creams, ointments, gels and patches. The
pharmaceutical compositions mentioned hereinbefore
illustrate the invention but do  



not limit it in any way, Among the inert, non-toxic,
pharmaceutically acceptable excipients or carriers there may
be mentioned, by way of non-limiting example, diluents,
solvents, preservatives, wetting  agents, emulsifiers,
dispersing agents, binders, swelling agents, disintegrating
agents,  retardants, lubricants, absorbents, suspending
agents, colourants, aroinatising agents etc.. The useful
dosage varies according to the age and weight of the patient,
the administration  route, the pharmaceutical composition
used, the nature and severity of the disorder and the
administration of any associated treatments. The dosage
ranges from 0.1 mg to 1000 mg  per day in one or more
administrations. The Examples that follow illustrate the
invention but do not limit it in any way, The starting
materials used are products that are known or that are
prepared according to  known operating procedures. The
various Preparations yield synthesis intermediates that  are
useful in preparation of the compounds ofthe invention. The
structures of the compounds described in the Examples and
Preparations were  determined according to the usual
spectrophotometric techniques (infrared, nuclear  magnetic
resonance, mass spectrometry, ...). -35 The melting points
were determined using either a Kofler hot-plate or a
hot-plate tinder a  microscope. When the compound is in the
form of a salt, the melting point given refers to  the salt
form of the compound. PREPARATION 1 : N 3,5-dimethoxv hers 1
acetamide A solution of 15.3 g of 3.5-dimethoxyanilirie and
57.5 ml of acetic anhydride in 40 ml of  anhydrous pyridine
is heated at reflux for 1 hour. The reaction mixture is then
cooled and  poured into 350 ml of water. The precipitate
formed is suspended in 20 % aqueous Na2CO1  



solution and is then filtered off using a Buchner funnel,
washed with water and dried under  a phosphoric vacuum. A
precipitate of 14.5 g of the expected product is obtained in
the  form of a white amorphous solid. Mass spectrum
(PIC/NII3) : m/'z = 196 (M a 11)' PREPARATION 2 :
9,I1-I.lihvLdrox benxsslezlacridin l2{7 H)-one Step A :
Methyl 2-methoxv_1-naphthoate 54 ml of dimethyl sulphate are
added to a solution of 26.32 g of 2-hydroxv-l-naphthoic  acid
in 70 ml of 4.5N aqueous NaOH solution. The reaction mixture
is then maintained at  ambient temperature, with stirring,
for 4 hours, diluted with 250 ml of water and extracted  with
dichioromethane (4x100 ml). The combined organic phases are
washed with water,  dried over sodium sulphate and evaporated
to dryness under reduced pressure.  Chromatography over
silica gel (cyclohexane and then a gradient of from I to 10 %
acetone in the cyclohexane) allows 21.5 g of the expected
product to be isolated. Mass spectrum (PIC/N1133) : rent =
217 (M+ Hf St B : 2-Methoxy-1-naphthoic acid A solution of
1.6 g of the compound of Step A above in 48 ml of Claisen's
alkali solution  (solution of 21 g of KOH in 15 ml of water,
made up to 60 ml with methanol) is heated at  reflux for 4
hours. The reaction mixture is then diluted with 50 ml of
water and poured into  75 nil of 15.5 % o hydrochloric acid
solution cooled to 0C with stirring. The white  precipitate
formed is then filtered off over a Buchner funnel and then
washed with water and dried under a phosphoric vacuu :. The
dry residue obtained is dissolved in a solution  of ethanol
and water (80:20, viva) at boiling. After cooling to 0C, 13.7
g of the expected  product are obtained. Melting point :
56-57C 



Mass spectrum (1AIC:/NH3) : m/z = 203 (M+ H)+ Step C :
N-[3,5-dimethoxy-2-(2-nieth+-~u
-1-naphthoyl)pbenyijacetaniide 30 ml of SOC12 are added
dropwise, over 30 minutes, to 15.15 g of the compound of
Step B above in a flask fitted with a condenser and connected
to a gas trap. The reaction  mixture is then heated at 60'C
for 3 hours and evaporated to dryness under reduced
pressure. The 2-rnethoxy-l-naphthoic acid chloride thereby
obtained is dissolved in 50 ml  of anhydrous dichloroethane
and added dropwise to a mixture of 12,5 g of AiD3 and  12.7 g
of the compound of Preparation 1 in 100 nil of anhydrous
dichloroethane previously  cooled to 0`'C. The reaction
mixture is maintained at 0C for 3 hours and then at 20C for
3 hours. The reaction mixture is then poured into 250 ml of
15 % hydrochloric acid  solution previously cooled in an ice
bath with stirring and is extracted with  dichloromethane
(3x_40 ml). The combined organic phases are washed with
NaHCO3  solution and then with water, dried over anhydrous
sodium sulphate, filtered and  evaporated to dryness under
reduced pressure. Chromatography over silica gel
(dichloromethane and then a gradient of from 0.2 to 4
methanol in the dichloromethane)  allows 7.74 g of the
expected product to be isolated. Melting anoint : 149m150C
Mass sta?strum (1b1C/NH:) ; m1z = 379 (iM1+H)+ St I
:9,11-Dimethoxybenzo[alacridin-12(7ii)9one A solution of 179
g of the compound of Step C above in 60 nil of anhydrous
dimethylformamide is added dropwise to a suspension of 1.2 g
of Nail in 50 ml of  anhydrous dimethylforrnamide previously
cooled to 0C. The reaction mixture is  maintained at 0C with
stirring and under an inert atmosphere for 15 minutes and is
then  maintained at 20C for 4 hours 30 minutes. The reaction
mixture is then poured into  



200 ml of water and extracted with'ethyl acetate (3x50 rnl).
The combined organic phases are washed successively with
NaCHH solution and then with water, dried over anhydrous
sodium sulphate, filtered and then evaporated to dryness
under reduced pressure.  Chromatography over silica gel
(dichioromethane and then a gradient of from 0.5 to 5 % of
methanol in the dichloromethane) allows 2.05 g of the
expected product to be obtained.  Melting nt : 258-2591C Mass
spectrum (NIC/N113) : riz - 305 (111+ H)' St E 0
9,11-Dihvdroxybenzola]acridia-12(7H,#-one 8O in] of 48 %
aqueous FIBr solution are added to a solution of 1.89 g of
the compound of  Step D above in 90 nil of acetic acid and is
then heated at retlux for 4 days. After cooling,  the
reaction mixture is poured into 1000 nil of ice-cold water.
The brown precipitate  formed is filtered off over a Buchner
funnel, washed with water and dried under a  phosphoric
vacuum. Chromatography over silica gel (dichloromethane and
then a gradient  of from I :, to 10 % methanol in the
dichioromethane) allows 1,55 mg of the expected  product to
be obtained. Meltant : 311-312C Maass slrectruara (DICINII3)
: arz/i 278 (NI+ Hr PREPARATION 3 : N4 3-naethox hen l
acetamlde The compound is obtained according to the procedure
of Preparation 1, using 3- methoxyaniline instead of the
3,5-dimethoxyaniline. P EPAR T'I(r)N 4 : 9-Ilydroxybenzo as
aac.ridin-12 vane Step A :
N-15-niethoxy-2-(2-rare'thoxy-l-araphthovl)phenyl]acetomide
The compound is obtained according to the procedure of Step C
of Preparation 2, using the  compound of Preparation 3
instead of the compound of Preparation 1 



3F Step : 9 Methoxybenzo[aa]acridin-12(7H)-one The compound
is obtained according to the procedure of Step D of
Preparation 2, using; the  compound of Step A above. St e 9
Hydroxybenzoia]aacridin-J2(7H)-orae he compound is obtained
according to the procedure of Step E of Preparation 2, using
the  compound of Step B above. IRE'PARATION 5 :
3-Bronco-9,11-dihvdroxybenzolalarritlin-1Zf7 k)-on The
compound is obtained according to the procedure of
preparation 2, Step A through  Step E, using
6-bromo-2-hvdroxy- l -naphthoic acid instead of
2-hydroxy-1-naphthoic acid.  Mass sgectrunh (ESfl - m 1z =
354 (M+ H)+ EXAMPLE I, 6-flvdroxyn3,3ndiiatetla 1-3
14-dihydro-7x1=taenz(r)o ralasa 3 2-Ie - aer'idin-7-one 732
mg of the compound of Preparation 2 are dissolved in 20 ml of
anhydrous  ditnethylformamide and then 732 mg of anhydrous
potassium carbonate are added. The  mixture thereby obtained
is stirred under argon; at 65C, for 15 minutes and then 876.5
tag  of anhydrous potassium iodide and 2,47 g of
3-chloro-3-methyl-l-hutyne are added. At the  end of 5 hours,
the reaction mixture is heated at 130"C for 2 hours in order
to bring about  the rearrangement of the propargyl ether. The
reaction mixture is then diluted with 50 ml  of water and
extracted with dichloromethane (3x40 ml). The combined
organic phases are  washed with water and then with l Ni
potassium hydroxide solution, dried over anhydrous  sodium
sulphate, filtered and then evaporated to dryness under
reduced pressure.  Chromatography over silica gel
(cyclohexane and then a gradient of from 1 to 5 % acetone  in
the cyclohexane) allows 326 mg of the expected product to he
obtained. 



Mass spectrum (DIGNH3) anilz = 345 (M+ H) + - =.9  EXAMPLE 2
: 6-F1vdroxv-3 3,14-triinethv -3 14-dihvdro-7H-benzola b
raaro 3 2-ir - ae...... 7 fare 1.324 g of sodium carbonate
are added to 411.6 mg of the compound of Example 1  dissolved
in 50 ml of anhydrous acetone. The mixture. is maintained,
with stirring, under  argon and at 0C for 15 minutes and
then, after adding 852 mg of methyl iodide, the  reaction
mixture is heated at refux for 2 hours. After cooling, the
excess of methyl iodide  is destroyed by the addition of 40
ml of methanol and 50 ml of water. The methanol is  removed
by distillation and the aqueous phase is extracted with
dichloromethane  (3x30 ml). The combined organic phases are
washed with 10 % aqueous NaUF-I solution  and then with
water, dried over anhydrous sodium sulphate and then filtered
and  evaporated to dryness under reduced pressure.
Chromatography carried out over silica gel  (eyclohexane and
then a gradient of from 0.5 to 5 `%, acetone in the
eyclohexane) allows  374.2 nrg of the expected product to be
obtained. Mass spectrum (PlC/NH3) : m%z = 358 (M+ H)+ EXAMPLE
3 : fr-MethaL -3 3,14-triarmethyl-3 I4-dihydro-7fi-berazo rr
rano 3,2-h - arridin-7-one A solution of 604.3 mg of the
compound of Example2 in 40 ml of anhydrous acetone is
gradually added to a suspension, maintained under argon and
at 0C, of 61 mg of sodium  hydride in 10 ml of acetone. The
mixture thereby obtained is maintained at 0C for  30 minutes
and then let e of methyl iodide are added. The reaction
mixture is heated at  ref7ux for 6 hours. Ater cooling, the
excess of :Methyl iodide is destroyed by the addition  of 40
tril of methanol and 50 ml of water. The methanol is removed
by distillation and the  



aqueous phase is extracted with dichioromethane (3x30 nil).
The combined organic phases  are washed with 10 % aqueous
NaOH solution and then with water, dried over anhydrous
sodium sulphate and then filtered and evaporated to dryness
under reduced pressure.  Chromatography over silica gel
(cyclohexane and then a gradient of from I to 10 %  acetone
in the eyclohexane) allows 469.5 mg of the expected product
to be isolated. Mass spectrum (I .NC/NH3) ; ink = 372 (M+
i3)+ -40 EXAMPLE 4 < -cts-1 2 Ilihvdroxs 6 metirox
n3,3,i4-taimetirvl-1 23 I4- tetrahydro-?H-benzo Sal
tavransi3,2-hlacridin-?-one A mixture of 0.4859 g of the
compound of Example 3, osmium tetroxide (2.5 %) dissolved
in 1.05 ml of 2-tnethyi-2-propanol and 96.7 mg of
4-methylmorpholine N-oxide  monohydrate is dissolved in 40
ml of a mixture of tent-BuOH : THE : H20 (10 : 3 : 1). The
reaction mixture is maintained, with stirring, at ambient
temperature for 4 days. Saturated  Hal-1S03 solution (30
nil) is then added. After stirring for one hour, the
reaction mixture is  extracted with dichloromeihane (4x25
nil). The combined organic phases are dried over  anhydrous
sodium sulphate and. then filtered and evaporated to dryness
under reduced  pressure. Chromatography over silica gel
(cyclohexane and then a gradient of from I to  15 U6 acetone
in the cyclohexane) allows 452.7 mg of the expected product
to be isolated.  Mass stDeetrum (DIC'/NH,) : rtatiz = 406
(M+ HI)" EXAMPLE 5 : ( -caa-1,2-I~laeetoxti
franethors'-33,14-trlmetbvi-1.23,1 i- tetrahvdro-7HH..benzo
a vrarro 3,2-h acridin-7-arse 61 mg of the compound of
Example 4 and I mg of DMAP are added to a mixture,
previously cooled (in an ice bath), of anhydrous pyridine (4
ml) and acetic anhydride  



(0.4 nil). The reaction mixture is maintained, with stirring,
at ambient temperature for  3 days, protected from light. The
reaction mixture is then poured into 10 ml of ice-cold  H20,
the precipitate formed is filtered off, washed with H2O (2x5
ml) and then dried under  a phosphoric vacuum. 62.4 mg of the
expected product crystallises from a mixture of
dichloromethane : ethyl acetate (9 :1, WV) in the form of
fine white prisms. itleltiru~ reolnt a 161-i62'C Mass
spectrum (DIc/NII3) : mlz = 477 (M+ 1I) EXAMPLE 6 <
-vas-7-Metboxv 4 4,15mtrimethvi-15 ISc-dih dro-4H-henzo ax 1
dioxolol4',5':4,5i tswraaroi3,2-hl4cridlne-2,813raHimdleane
230.5 mg of 2N,Itr'-carbonvldiimnidazole are added to a
solution of 109.A mg of the  compound of Example 4 in 5 ml of
2-hutanonc. The reaction mixture is maintained at  reflux for
3 hours and is then, after cooling, diluted with 5 % aqueous
Na2C O3 solution _41_ ('r ml) and extracted with ethyl
acetate (3x l0 in I), The combined organic phases are dried
over anhydrous sodium sulphate and then filtered and
evaporated to dryness under reduced.  pressure.
Chromatography over silica gel (dichloromethane and then a
gradient of from 1  to 7 % acetone in the dichloronzethane)
allows 65.7 nag of the expected product to he  obtained. Mass
spectrum (DICNIII) : rra1z =432 (M+H) EXAMPLE 7 a  cas~fl
laimeth (amino Garb nyl oxy ab_rnethoxy$ 3 14n
triratethvl-7-oxo 2,3,7,74-tetrahvdro-1 ,}'-henzolcrlnvraa
of3,24s - acridin-2-vL di a a methylearbamate At -l0C:, add a
solution of 0.123 mmol of the compound of Example 4 in 4 nil
of  anhydrous tetrahydrofuran to 0.698 tnmol of potassium
hydride w,3 ashed with hexane. After  



the dropwise addition, at -10C, of 0.327 tnmol of
:V,2V-dirnethylcarbatnoyI chloride,  stirring is carried out
for 3 hours 30 minutes at ambient temperature. After adding 50
nil of  ethyl acetate and 10 ml of saturated NaHCO; solution,
the organic phase is washed with  water, dried over
anagnesiuan sulphate and then evaporated under reduced
pressure to yield  the expected product. EXAMPLE 8 ;
1)-cis-f-Methoxv-3314-trimethyl-2a; ll4 rrtethylp a
yl?sul(r)h(r)ni 11
oxy}-7-oxo-2,3,7,14-tetrahydro-7H-benzolaipyrano32-_h acridin-
lmitl4-meth lbeazenesia]phonate The compound is obtained
according to the procedure of Example 7, using tosyl chloride
instead of the :N AI-dimethylcarbamoyl chloride. EXAMPLE p )
cis 8f14Acetalaaxy) arasthaar -7,3,74-trimetlayl-7-oxar
2,3,7,11- tetrahydro-IThbeuzo Ira raaaia [332-h acaidiaa-2=y1
ox 4- oxobutanoie acid To a solution of 0.5 namol of the
compound of Example 4 in 3 ml of anhydrous pyridine  there are
added 1.1 equivalents of succinic anhydride and I mg of
dimethylaminopyr-idine. Stir for 2 days in the dark and at
ambient temperature, then add 25 mll of acetic anhydride  at
-15C: and stir for 1.5 hours before concentrating under
reduced pressure.  Chromatography over silica gel
(dichioromethane/acetic acid ; 9911) allows the expected
product to be isolated. EXAMPLE 10 : -cis-5- 1- ,aacet 1axv
-ti-rarettet~xv_3 ]4-trimeth 1 7mat-2 3:14  tetrals
dro~l~laben~o ar rano 3 2-h acrffelln~2~vl ~~~ nga
ssxotsentareoie acid The compound is obtained according to the
procedure of Example 9, using glutaric  anhydride instead of
the succinic anhydride. 



EXAMPLE 11::1 -cis=l h cet~lo~y ~C~rxsetha~vm
3,fl4ntrimethvla? r~~o 2 3 7 IA  tetrahvdromlM-benzr cr rano
2-6t aeridin-2-vl tert- btetoxvearboreyllaarainrglacetate
Slowly add 0.6 mmol of dicyelohexylcarhodiimide to a
solution, at 0C, of 0.5 mrnol of the  compound of Example 4
and 0,5 mmol of 2-[(tert-butoxv-lat-bonvl,)ainiiio]acetic
acid in  10 ml of dimethvlformamide. The reaction mixture is
maintained at 0C for 5 hours and  then at ambient
temperature for 16 hours. After filtration and evaporation
under reduced  pressure, the residue is dissolved in 2 ml
ofanhydrous pyridine; 2 ml of acetic anhydride  are added,
and the mixture is stirred for 48 hours at ambient
temperature and in the dark.  After concentrating the
reaction mixture under reduced pressure, chromatography of
the  residue over silica gel (dichioromethane) allows the
expected product to be isolated, EXAMPLE 12 -cls-1- Aeetvla
~Cr raaetlra~xw 3 3 11-trlm~th 1-7 azn'ar 23 71 -
tetrahvrlrv-lfl`4wnzrkalpyranrsC:1,2-hlacrilin 2-vl
aminoacetat~e Add 0,14 yrl of iodotrimethylsilane to a
solution, at ambient temperature, of 0.1 mmol of  the
compound of Example I i in 1 ml of chiorofomt. The reaction
mixture is stirred at  ambient temperature for 5 minutes and
then evaporated to dryness under reduced pressure. 4s ..
Chromatography over silica gel i,dichloroniethane/nietharol
: 85115) allows the expected  product to be isolated.
EXAMPLE 13:2-But I-6nmethtaxv-3 14-ti-iniethvlm3
14adihvdro-7H lsenaci  tavranol3,Z~h 1 aeiidina7~otae A.
mixture of 0.81 mmol of hutyryi chloride and 0.673 imnol of
A.iCl3 in 2 ml of anhydrous  dichloromethane is added, in
small portions, to CU 35 mmol of the product of Example 3 in
2 nil of dichloromethane at 0C. The reaction mixture is
stirred for 4 hours at ambient  



temperature and then poured into a 10 % ICI solution. After
conventional treatment of the  organic phases and evaporation
thereof under reduced pressure, chromatography of the
residue over silica gel (dicliloro'mnethane/methanol) allows
the expected product to be  isolated. EXAMPLE 14 : (+~-a
is-l-flmdmaiiry-fi reth~x~-393,14-trlrrscthvl-7-rink ZQ3714-
tctrahydan ill-berazaalarlnvranol3.'4^~ilaerldire 2 y
butyrate Add 2 equivalents of butyryi chloride to a solution
of 0.74 rnriol of the compound of  Example 4 in the presence
of 4-dimethylaminopyridine in 7 in] of anhydrous pyridine.
Stir  at ambient temperature for 72 hours and then add 5
equivalents of hutyryi chloride and  resume stirring for 72
hours; then evaporate to dryness. Chromatography over silica
gel  allows the expected product to be isolated. EXAMPLE 15 .
ts-Ibletbixy-3,3x14-triniethvl-7-oxO-7,,14-dlhydrtr37d-henzo[
a]pyrano- f3,2ajacridiai mylbiitarite Add 4 drops of 10 % HCl
solution to a solution of 0?0 mmol of the compound of
Example 14 in 6 nil of dichloromethane. The reaction mixture
is stirred for 3 days at  ambient temperature and is then
dried and concentrated under reduced pressure.
Chromatography of the residue over silica gel
(dichloromethane/methanol) allows the  expected product to be
isolated. -44 EXAMPLE 16:
2-1ivdroxv-6-niethoxv-3,3,14-triniethvl-2,3-dihvdro-1H-heno(a
1_  pvranpj3e2-Trlaeridine-1,7(14.1 -diune Over a period of
30 minutes, add a suspension of 1.28 g of iMlnO4 in 15 and of
water  dropwise to a solution of 0.5 g of the product of
Example 3 dissolved in 25 ml of acetone.  The reaction
mixture is stirred at ambient temperature for 8 hours and
then, after extraction  



and conventional treatment, the expected product is isolated
by chromatography of the  residue over silica gel t
dicl~loroxnethane%tnetlaanol : 98/2). EXAMPLE 17
0-Nlethoxv-3,3 l4ztriniethvl-1 7-dioxo-2 7 14-tetrahydroAH-
benzota)pvrano[3 la]acridln-2-vl acetate The compound is
obtained according to the procedure of Example 14, starting
from the  compound of Example 16, using acetic anhydride
instead of the butyryl chloride. EXAMPLE 18 1,3-Dim!elb_ -1-3
34-dih ,dro-7H-benzo ra vr-ano 3,2n1r arcridin-7norae The
compound is obtained according to the procedure of Example 1,
using the compound  of Preparation 4 instead of the compound
of Preparation 2. EXAMPLE 19 0 303,14-1 riaaaetirv
4-3,34-dllry dro-7-hen ralltavrauarl3"2 Brlaer 4dia-7 one The
compound is obtained according to the procedure of Example 2,
using the compound  of Example 18 instead of the compound of
Example 2. EXAMPLE 110 gt
-cis-1,2-Dilayt3roxl-3,3,34-trirnethyl-1,2,3,34-teirahydro-7H
- henzo is l pvrano 13,2-3r l acridin-7-one The compound is
obtained according to the procedure of Example 4, using the
compound  of Example 19 instead of the compound of Example 3.
_45_ EXAMPLE 21 re.r-l- Aeetalaxv - 3 14-tairnetla h.7-oxa-2
3 7 14 tetrahrdronlfl  benzolnl4byrar oj&2-hjaeridia-2-vi
acetate The compound is obtained according to the procedure
of Example 5, using the compound  of Example 20 instead of
the compound of Example 4. EXAMPLE 22:1-LL~drox~-s
eraetkaoxl-3o3a13-triraieth~l-7-~rc~ .3<7,14-tetrah~rdao-
171-benaoiaalf2yraxnta(3,2-8ala cridara-2-sl acetate 



2.2 mmoi of acetic anhydride are added to a solution, cooled
to 0C, of 2 narnol of the  compound of Example 4 in 5 ml of
anhydrous pyridine. After stirring at ambient  temperature for
3 hours, the reaction mixture is concentrated under reduced
pressure.  Chromatography over silica gel (dichloronrethane,
and then dichloromethane/methanol  99/1) allows the expected
product to be isolated. EXAMPLE 23 I- Acet lax
-tD-eraethesxm_3 3 14-trimethvl 7 (r)xo62 3 7 fl4ntetrah dry
I H-betazof al pyranaal3,'1_hl asridin-2-til lvexazaate he,
compound is obtained according to the procedure of Example 9.
using benzoic  anhydride instead of the succinic anhydride.
EXAMPLE 24:1-11 ydrox -5-naethoxy-3 3 14-trlnaethel-7-oxc 2 3
7<14-tetraab dru- 1Fi- e~~Eelraliaxraasa[3,2 dalaeidiaa_?
vlpi-opianaate The compound is obtained according to the
procedure of Example 22, using propionic anhydride instead of
the acetic anhydride. EXAMPLE 25 ; tr-Methoxv-3 3 14-trirneth
1-7noxa-ln ra ion loxv -2 3 7<14- tetrah dr a-lLl-beaaza a
raraeb 3 2-la aeridin-2m rta lanaate The compound is obtained
according to the procedure of Example 5, using propionic
anhydride instead of the acetic anhydride. EXAMPLE 26:
lnlivdrox 6-rsbetho~v-3,3 14-trimeth t-7-r~xu-2 3 7
14-tetruhvdrri- 1a'-hetnofa]tavr r~ul3,2-dal
cridin-2-wl4-pentenoat The compound is obtained according to
the procedure of Example 14, using pentenoic  anhydride
instead of the hutyryl chloride. EXAMPLE 27 ; 6-?6'lethuxm-3
3.14-trirnethvi-7-oxo-1-'4- ereteur lox -2 7 14- tetr~h da o 1
-t~rarza ra vrtann 3 2mda tacridin 2 t 4 entenoote The
compound is obtained according to the procedure of Example 14,
using pentenoic  



anhydride instead of the hutyryl chloride. Chromatography
over silica gel  (dichioromethane, and then
dichloromethane/methanol : 99/1 to 98/2) allows the expected
product to be isolated. EXAMPLE 28 e 1- ~oetvlaxv e6_ntethux
3 3 14-taiertethvl-7 oxo 2 3 7 14 tetruh dr~  7
d-benzo[alnyrnnu(3,2-hIacridin-2-vl4-tsentcnante The compound
is obtained according to the procedure of Example 9, using
pentenoic  anhydride instead of the succinic anhydride.
E,VAMPLE 29 e 6-Methox m3 3,14ntriniethvl-1- 3-methvibutunu 1
ox -74oxO- 2,1,TJ4-tetruhv t~1 ~b to ~{rtlp5r a(
92=da~raeridie~=2avt  3-methvlbutunoate The compound is
obtained according to the procedure of Example 5, using
isovaleryl  chloride instead of the acetic anhydride. -47
EXAMPLE 30 : 4-{I1-(Acetlioxvl-6-inetlioxx
L3,3,14-trinech-t,1-7-oxo-243.7,14  tetrahvdroslH
beraao(gjl)yranof 3,2-hlacridin-2-yiloxv}-4=  oxobutanoic
acid The compound is obtained according to the procedure of
Example 9 using an excess of  succinic anhydride.
Chromatography over silica gel (dichloromethane, and then
dichior FiT ethane/knethakra; : 99,11) allows the expected
product to be obtained. EXAMPLE 31 5- 1- 4- arbain baitariavl
(r)R fi-rriethraxe-3 3 14-trirriethvl-% o cap  2,3 7
14-tetrahYdro-llf-beriztz lei rano 13,2-h acridin-2-ylioxv
-5- oxgpentaraoic acid The compound is obtained according to
the procedure of Example 9, using glutaric  anhydride in
excess instead of the succinic anhydride. 



EXAMPLE 32 ; 1-{({1lietbylarriinrslcarbr riyllaixy;-
ritethei y 3,3014-tririiaatlayl-7-vxo- 2 3 7 144etrah
=dro4Thbenza n rand 3 24 acridh ..2x 1  lietbg'lcarbainate
The compound is obtained according to the procedure of
Example 7, using ,V;N- diethylc.arbamoyl chloride instead of
theN-dimethylcarbainoyi chloride. EXAMPLE 33 o
6-{12-4Dimetl';vlamino}ethyl4amino}-33.14-trimeth rl-3a14-
dlhvdroja~rivi ano(3.kh acridina7 gins 4 ml of
h%.N-dimethylethylenediamine are added to 0.15 g of the
product of Example 3.  After reacting for 5 days at 70`C
under an inert atmosphere, the reaction mixture is
evaporated under reduced pressure. The residue obtained is
chromatographed over silica  gel (eyclohexane%ethyl acetate
: 80/20), allowing the expected product to be obtained.
Meltiri oint : oil. -43 EX_AN'tPl_,E 34
f~-{13-lilicthylaminoa}rarntav
i'iaonineal-3,3,14-trinaethvl-3,14- dibvdrokitayranoaJ3,Z_/
acrida`n~7-ane The procedure is as in Example 33, using N,
V-diethylpaopyldiarzsiaae as reagent.  147citing point :
oil. EXAMPLE 35 inlIvdrax b naethox y3,3 14 trinaeth ln7soxo
k 3 a 14-tetrahvdro6  1
d-be(r)Lolalpyranol3-02-8alncidisr_2_Yi f2. 1-3nherayl-k-a
e[~ez~o ate 1.33 mrnol of cinnamoyl chloride are added to a
previously cooled solution of 0.30 mmol  of the compound
of.Example 4 in 4 ml of pyridine. After stirring at 0C for
90 minutes, the  reaction mixture is evaporated under
reduced pressure. Chromatography over silica gel
(cyclohexane, and then cyclohexane/acetone ; 94/6 to 90/10)
allows the expected product  to be isolated. 



EXAMPLE 36 1- Acetvlox , n6arnethoa a3,3
14-triarmethvl-7-oxo-2,3 7 14-tetaahvdra- fl Fl=benzo a nano
3 knfa acrldin 2~ i 2E e3n hen l 2 ro enoate 31 nimol of
acetic anhydride are added to a previously cooled solution of
0.18 mtnol of the  compound of Example 35 in 3 ml of
pyridine. After stirring at ambient temperature for  3 days,
the reaction mixture is evaporated under reduced pressure.
Chromatography over  silica gel (cyclohexane/acetone : 94/6)
allows the expected product to be isolated. EXAMPLE 37 b-'%I
ethnx~-3 -diraxeth~l'3,i4-d bydr::7a'-heuzolarlaayranof3.2
h] acridin-7-one A solution of. 3040 mg of compound of
Example i in 15 ml of anhydrous  dimethylformamide is added
dropwise to a suspension of 125 tug of sodium hydride in  10
ml of anhydrous dimethylfornaamide previously cooled to 0`C.
The reaction mixture is  maintained at 0C for 15 minutes, at
room temperature for 30 minutes and then 0.57 ml of  dimethyl
sul fate are added. After 17 hours, the reaction mixture is
poured into 150 ml of  ice-cold water and extracted with
diehloromethane (3x50 ml). The combined organic phases are
dried over anhydrous sodium sulphate and then filtered and
evaporated to  dr=yness under reduced pressure.
Chromatography over silica gel (cyclohexane and then a
gradient of acetone 5 to 20%) allowing the expected product
to be obtained. Mass spectrum (ESI) : nlz = 358 (M+II)`
:XA':S1PLE 38 ~ iU-ezs-7-E w'drax~'-6-riotlrav
ci'-3~1,14-trmructhel-3al4-detayirtr 77 -
bcnzolrrl~vranol3,2mhlaciidiri 2nv1 dinicthylcai hamate At
-10'C, add a solution of 0.124 mmoi of the compound of
Example 4 in 8 ml of  anhydrous tetrahydrofuran to 1.24 rimol
of potassium hydride washed with hexane. After  the dropwise
addition, at -10"C, of 0.4p inmol
of.4'.NV-dimetl-iyicarbaincyl chloride. stirring  is carved
out for 3 hours 20 hours at ambient temperature. After adding
25 m': of ethyl  



acetate and 10 ml of saturated NaIICO3 solution, the organic
phase is washed with water,  dried over sodium sulphate and
then evaporated tinder reduced pressure. Chromatography  over
silica gel (dichloromethane/acetone : 80/20) allows the
expected product to be  obtained. Mass spectrum (ESI) : MA =
477 (M+I1)" E` A1p1.E 3 a 10 13romon 6 h drinm3 3-diimethv1-3
14-dliivdro-711 benza u - pyranol3 =hlracridiii-7-one The
compound is obtained according to the procedure of Example 1,
using the compound  of Preparation 5 instead of the compound
of Preparation 2. Mass spectrum(ES1'): iiilz __ 422 (M 11)' E
AMPLE 40 ; 10-Bromo-6-iiiethox -3 3 14-triinethvl-3
14-dihvdio-7lf-beiiao u - tiyrnno13,2-h l-aeiidiri-7-one The
compound is obtained according to the procedure of Example 3,
using the compound  of Example 39 instead of the compound of
Example 2. Mass spectru i i (E SI) : mfz = 450 (M+ H) + .50
EXAMPLE 41 :
141-13rrsrno-6-livdrsrxb,-3.304-trimethvl-3,14-<Iihvrlro-7H-f
ie;;aoirr  yrano 3 2-h acridiu-7-tine The compound is
obtained according to the procedure of Example 2. using the
compound  of Example 39 instead of the compound of Example 1.
PHARMACOLOGICAL S'T'UDY OF COMPOUNDS OF THE INVENTION
EXAMPLE 42 ; In vitro cytoto icity Four cell lines were used:
- I murine leukaemia : 1,1210, 



- I human epidermoid carcinoma : KB-3-1,  - I human colon
carcinoma : HT29, - I human prostate carcinoma : LNCap. The
cells are cultured in RPMI 1640 complete culture medium
containing 10 % foetal  calf' serum, 2mM glutanrine, 50
units/ml of penicillin, 50 }tgiml of streptomycin and  10EmM
Hepes, pH 7.4. The cells are distributed or. micropiates and
are exposed to the  cy otoxic compounds. The cells are then
incubated for 2 days (1..1210) or 4 days (human  lines). The
number of viable cells is then quantified by a colorimetrie
assay, the  Microculture Tetrazolium Assay (Cancer Res.
1987, 47, 939-942). The result's are expressed in terms of
the IC5p (the concentration of cytotoxic agent which
inhibits proliferation of the treated cells by 50 By way of
example, the compounds of  Examples 5 and 6 have an IC5o of
0.73pM and 0.06,20, respectively, with respect to  1,1210
and of 0.14M and 0.0151t.M, respectively, with respect to
KB-3-1. The compound  of Example 5 has an IC5o of 1.18pM
with respect to IIT-29 and of 0.571(41 with respect to
LNCap. EX-,AMPLE 43 . In vivo activity Ante-rinnour activity
with respect to C38 adenocarcinonta oJ'the colon Tumour
fragments of C38 adenocarcinoma of the colon weighing
approximately 30 mg  were implanted under the skin of B6D2FI
mice. (11Fa Credo, France) on day 0. growth of the tumour,
the mice were divided into control (18 animals) and treated
(6  After or 7 animals) groups, which were homogeneous with
respect to tumour size. The products  were administered
twice by the i.v. route on days 12 and 22, at their Maximum
Tolerated  Dose (iMMTD), MTD/2 and M'TD/4. 



The tumours were measured twice a week and the tumour
volumes were calculated  according to the following formula
: volume (mm) = length (mm) x breadth (man) / 2.  The
anti-tumour activity is expressed as % T/C : median Vt/VO
of the treated animals % Ti C x 100  median Vt/VO of the
control animals VO and Vt being the initial volume of the
tumour and its volume at measurement time t,  respectively.
The optimum dose is the dose giving the lowest TIC; value
without toxicity (early death or  weight loss greater than
20 `Yo). By way of example, the compound of Example 5
exhibit an inhibition of the tumour  growth of 95 % (TIC =
5 %) at the optimum dose of 4 mg/kg, whereas acronycine
exhibits  a 'T'/C of 27 % at the optimum dose of 100 mg'kg,
thereby demonstrating their strong  therapeutic potential.
EXAMPLE 44 : Pharmaceutical composition a injectable
solution  Compound of Example 6
...........................................................
............10 mg  Distilled water for injectable
preparations ..............................................
25 rnl CLAIMS 1. Compounds of formula (1) : wherein X and
y, which may be the same or different, represent, each
independently of the  other, a group selected from ; -
hydrogen and halogen atoms, - hydroxy, linear or branched
(C-C5)alkoxy, nitro, cyano, linear or branched  



(C_-Cf,)alkyl. linear or branched (C2-Co)alkenyl and linear
or branched  (C;-C6)polyhaloalkyl groups and - a group of
formula -NR,R,,, wherein : R;, and Rh,, which may be the
same or different, represent, each independently of the
other, a group selected from a hydrogen atom, -C(O)---CF3,
---C (O}--NH2 and a linear  or branched (Ci-C6)alkyl group
optionally substituted by a group NR.'2R'h, wherein R'2 and
R.';,, which may be the same or different, represent, each
independently of  the other, a group selected from a
hydrogen atom, a linear or branched  (C;-C6)aikyl group, an
aryl group and an aryi-(C,-C6)aikvi group in which the
alkyl moiety is linear or branched, or R', and R h,
together with the nitrogen atom  carrying them, form a
monocyclic, 5- to 7-membered heterocycle optionally
containing within the cyclic system a second hetero atom
selected from oxygen  and nitrogen, or R" and Rb, together
with the nitrogen atom carrying them, form a monocyciic. 5-
to 7-membered heterocycle optionally containing within the
cyclic system a second  hetero atom selected from oxygen
and nitrogen, it being understood that the substitucnts X
and Y may be present on either of the two  adjacent benzene
rings, R) represents a hydrogen atom or a linear or
branched (C;)-C'r,)aikyl group, .1, represents a group
selected from a hydrogen atom and linear or branched
(C)-C;)alkyl; -OR"a ; NR'aR',. ; -X3-T OR !R"a 7'a T R'~ 'b
; --N`R"a--C(0) -T,I-1 ; -0-C(O) TH ; ---O-Ta-NR'aRb ;
-NR"d Ta OR"a ;  -NR%--1a C 02R", ; and -NR"a--
(O)--Ta--NR',R'b groups, wherein : 



T;, represents a linear or branched (Cj-C6)alkyiene chain,
* R', and R'b are as defined hereinbefore, * R"a represents
a group selected from a hydrogen atom and a linear or
branched  (C)-C,)alkyi group. R, and R4. which may be the
same or different, represent, each independently of the
other, a hydrogen atom or a linear or branched (C)-C5)aikyl
group, or R3 and R4,  together with the carbon atom
carrYing them, form a monocyclic, 3- to 6-membered  cyclic
group, A. represents a group of formula :  a)
-C'I-I(Rs)--CH(& ?- . wherein : R; and R, which may be the
same or different, represent. each independently of  the
other, a grour3 selected. from l) a hydrogen atom, 2) OR,,
NR Rj and SRt. groups, wherein : -54 R, and Rai, which may
be the same or different, represent, each independently  of
the other, a group selected from a hydrogen atom, a linear
or branched  (Cj-CF)alkyl group, an aryl group and an
aryl-(C1-C )alkyl group in which the  alkyl moiety is
linear or branched, and a C:(O)-Re group, wherein R,
represents  a group selected from a hydrogen atom, an aryl
group and an NR`,R"` group,  wherein R"', and R'"b, which
may be the same or different, each represent a  hydrogen
atom or a linear or branched (C;_G)alkyl group, or R`. and
R  together with the nitrogen atom carrying them, form a
monocyelic, 5- to 7- membered heterocycle optionally
containing within the cyclic system a second  



hetero atom selectee from oxygen and nitrogen, 3)
W1-C(W2)--tJ--V, wherein : (x) W/ represents an oxygen
atom, a sulphur atom or NR (wherein R, is as  defined
hereinhefore), ~}) W, represents an oxygen atom or a
sulphur atom, y) U represents a linear or branched
(Ci-Cs)alkylene chain or a linear or  branched
(C2-Cs)alkenylene chain, V represents a group selected
from  -a hydrogen atom, an aryl group, - ORE, C02Rc, COR,,
CONR3R`b, 'Xh, 'el(R<)-C:O,R': and N( )---C OR'c  groups,
wherein R`,, R.'b and RC are as defined hereinbefore and
R',  represents a group selected from a hydrogen atom, a
linear or branched  (C,-C6)alkvl group, an aryl group and
an aryl-(C1-C6)alkvl group in which  the alkyl moiety is
linear or branched, e) l represents a bond when W2 does
not represent an oxygen atom and when  simultaneously V
dies not represent a group selected from : - a hydrogen
atom,  - an aryl group, - NH2, 4) WI-C(W2)-W,-T , wherein
: (a) W1 and W2 are as defined hereinbefore, W3 represents
an oxygen atom, a sulphur atom or NiR,. wherein R, is as
defined hereinbefore, 



y) Ti represents a group selected from  - a hydrogen atom,
- linear or branched (C t-C(,)alkyl, - linear or branched
(C2-C6)alkenyl, - aryl, aryl-(Ct-Cb)alkyi in which the
alkyl moiety is linear or branched, - a linear or branched
(C1-C5)alkylerre chain and a linear or branched
(C2-C6)aikenylene chain, each being substituted by an OR,
group, wherein  R, is as defined hereinbefore, or by
NR'aR'h, wherein R'a and R'b are as  defined hereinbefore,
5) tM1 _- (C3)a ~r 3 I1, wherein : a) W1, W.3 and T: are as
defined hereinbefore, n represents an integer selected from
l and 2, 6)W -S(0)"-U'-V', wherein : a,) Ti represents a
linear or branched (C1-C5)alkylene chain or a linear or
branched (C2.-C8)alkenylene chain, V' represents a group
selected from  - a hydrogen atom, - an aryl group, - OR..
C02R,', COR, CONR',R'1,. NR'?R'h, N(R)-CO2R', and N(1 ,;
)-COR',  groups, wherein .R',,, R'b, R_ and R.'c are as
defined hereinbefore, and. y) W1 and n are as defined
hereinbefore, 7) C(W2)---T,. wherein W2 and T1 are as
defined hereinbefore. _56 or R; and If6 together form : 



l) a group -O O- , -r. C>- t``_ or -N `'~_  ' T F I L z
wherein Z represents an oxygen atom or a sulphur atom, 2) a
group ---C) (C H2};,,-C} , wherein m represents an integer
of from l to 4 inclusive, 3) a gro up --) 0-, 0- or ---
wherein B represents a single bond, a linear or branched
(C;-Cf)aikylene chain or  a linear or branched
(C2-C5)alkenylene chain, or R5 and R6, together with the
carbon atoms carrying there, jbrrn an oxirane  gro urn or
an aziridine group optionally substituted on the nitrogen
atom by a  linear or branched (C',-C6)alkyl group, b) -CH
C(R7)-- or -C(R,) 'CHH--, wherein R7 represents a group
selected from  - a hydrogen atom, C}Pi"a, 'i t (s~ 2) I ',
W1-C(\ 2}- :, W]-S(0) ~'3 Ti, y S(O)n V  and C(W,,)-Ti
groups, wherein R"a" W1, W2, W1, U, V, U, V', T: and n are
as  defined hereinhefore, or c) --C(O)--CH(l )- or -Cl(l
)-C(O)-, wherein Rs represents a group selected  from : - a
hydrogen atom, - linear or branched (C
I-C6)alkyl-carbonyloxy and an CSR"a group, wherein R", is
as  defined hcreinbefore, 



their enantioniers, diastereoisonrers and N-oxides, and
addition salts thereof with a  pharmaceutically acceptable
acid or base, 57  aryl being understood to mean a phenyl or
naphthyl group optionally containing one or  more, identical
or different, subsntuents selected from hydresxy, halogen,
carboxy, nitro,  amino, linear or branched (C;
-C6,)aikylamino, di(C1-C(,)alkylamino wherein each alkyl
moiety may be linear or branched, linear or branched
(Ci-C,)alkoxy, linear or branched  (C;-C,)acyl and linear or
branched (C,-C,)aikyl-carbonyioxy, by monocyclic, 5- to
7-membered heterocycle optionally containing within the
cyclic  system a second hetero atom selected from oxygen and
nitrogen, there may he mentioned  by way of non-limiting
example the groups pyrrolidyl, isoxazolidyl, oxazolidyl,
pyrazolidyl, imidazolyl, piperidyl, oxazinyl, motpholyl,
hexahydropyridazyl,  hexahydropyrimidyi, piperazyl, azepanyl,
oxazdpariyl, diazepanyl, by tnonocyclic, 3- to 6-membered
cyclic group, there may be mentioned by way of non- limiting
example the groups cyciopropyl, cyclobutyl, cyclopentyl and
cychotexyl. Compounds of formula (I) according to claim 1,
characterised in that they are  compounds of formula (IA)  j
C) R,  riI~!  R R,6 wherein X, Y, R1, Rz, R3, R4 R3 and R;
are as defined for formula (I), their  



enantiomers, diastereoisomers and N-oxides, and addition
salts thereof with a  pharmaceutically acceptable acid or
base. 3. Compounds of formula (I) according to any one of
claims 1 to 2, characterised in that  they are compounds of
formula (IA), wherein R5 and R6, which may be the same or
different, each represent a group of formula -(J R,, W=-C
(W2)-C-V, Wi-C (W2)-W3-1'i, -58 C (W J- l- , or R s and R s
together form a group ----- 0, O- , wherein R z  W2, W3, U,
1', T1, and Z are as defined for formula (1), their
enantiomers,  diastereoisomers and N-oxides, and addition
salts thereof with a pharmaceutically  acceptable acid or
base. 4. Compounds of formula (I) according to any one of
claims 1 to 3, characterised in that  they are compounds of
formula (IA) wherein R5 and R6 are identical and each
represent a group of formula -OR,;, wherein R<, represents
a hydrogen atom, their  enantiomers, diastereoisomers and
N-oxides, and addition salts thereof with a
pharmaceutically acceptable acid or base. 5. Compounds of
formula (I) according to any one of claims 1 to 4,
characterised in that  they are compounds of formula (IA)
wherein R5 and R, are identical or different and  each
represent a group of formula W1 -C(W',)-U- b', wherein 4V
and V!2 each represent  an oxygen atom, U is as defined for
formula (I) and t' represents a hydrogen atom or  U
represents a linear or branched (C1-C5)aikylen.e chain and
V represents a group  NR`,R't" wherein R',, and R'h, which
may be the same or different, each represent a  hydrogen
atom or a linear or branched (CI-C6)alkyl group, their
enantiomers,  diastereoisomers and N-oxides, and addition
salts thereof with a pharmaceutically  



acceptable acid or base. 6. Compounds of formula (1)
according to any one of claims I to 5, characterised in that
they are compounds of formula (IA) wherein R., represents a
group of formula -OR,,  wherein R, represents a hydrogen
atom, and Rh represents a group of formula  W';-C(W2)-lJ-V,
wherein W, and W2 each represent an oxygen atom, U
represents a  linear or branched (C1-CR)alkylene chain and V
represents a hydrogen atom, their  enantiorners.
diastereoisomers and N-oxides, 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  they are compounds of formula (IA)
wherein R5 represents a group of formula -OR_, -59 or
W,.-C(W-)-U..V, wherein K represents a hydrogen atom, W, and
'2 each represent  an oxygen atom, U represents a linear or
branched (C,-CR)alkylene chain and V  represents a hydrogen
atom, and Rr represents a group of formula W__C(W2)-U-V,
wherein Wi and W-, each represent an oxygen atom. U
represents a linear or branched  (C2-Cs)alkenylene chain and
V represents a hydrogen atom or an aryl group, their
enantiomors, diastereoisomers and .id-oxides, and addition
salts thereof with a  pharmaceutically acceptable acid or
base. 8. Compounds of formula (I) according to any one of
claims I to i., characterised in that  they are compounds of
formula (IA) wherein R5, and Rr" which may be the same or
different, each represent a group of formula
WI-C(W,)-W,,-Ti. wherein W, and W2  each represent an oxygen
atom, W,, represents a group -NR,, wherein Rx represents a
linear or branched (C,-C6)alkyl group, and T: represents a
linear or branched  (C:-C6)alkyl group, their enantiorners,
diastereoisomers and N-oxides, 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  they are compounds of
formula (I:A) wherein R5 and Rr, together form a  groin
--------C Cy- , wherein Z represents an oxygen atom, their
enantiorners. Z  diastereoisorners and N-oxides, and addition
salts thereof with a pharmaceutically acceptable acid or
base. 10. Compounds of formula (1) according to claim 1,
characterised in that they are  compounds of formula (IB) : ~
V  4 1, N 11101 ~~O RI -60 wherein X, Y, R1, R,, R., and are
as defined for formula (I). their enantiorners,
diastereoisomers and N-oxides, and addition salts thereof
with a pharmaceutically  acceptable acid or base. 11.
Compounds of formula (1) according to any one of claims 1 to
10, characterised in that  R3 and R4 each represent a linear
or branched (C1-C4)alky'1 group, their enantionrers,
diastereoisomers and N-oxides, and addition salts thereof
with a pharmaceutically  acceptable acid or base. 12.
Compounds of formula (1) according to any one of claims I to
11, characterised in that  R, and R4 each represent a methyl
group, their enantionrers, diastereoisomers and N- 



oxides, and addition salts thereof with a pharmaceutically
acceptable acid or base. 13. Compounds of formula (I)
according to any one of claims I to 12, characterised in
that  R2 represents the group ---OR" or --NR...... Ta
NR'aR"r,, wherein R'a, R`h R"a and T. are  as defined for
formula (1), their enantionrers, diastereoisomers and
N-oxides, and  addition salts thereof with a
pharmaceutically acceptable acid or base. 14. Compounds of
formula (I) according to any one, of claims I to 13,
characterised in that  R2 represents the group -OR"" wherein
.1 ."a is as defined for formula (I), or the group
---NR"a-=Tz -NR',R'b, wherein R"a represents a hydrogen
atom, T. is as defined for  formula (1), and R'a and R'r"
which may be the same or different, each represent a  linear
or branched (Cj-Ca)alkvl group, their enantionrers.
diastereoisomers and N- oxides, and addition salts thereof
with a pharmaceutically acceptable acid or base. 15.
Compounds of formula (I) according to any one of claims I to
14, characterised in that  X and Y each represent a hydrogen
atom, their enaotiomers, diastereoisomers and N- oxides, and
addition salts thereof with a pharmaceutically acceptable
acid or base. 16. Compounds of formula (1) according to
claim 1, which are
()-cgs-1,2-dihydroxy-6-mcthoxv-3.3,14-trimethyl-1,2,
3,14-tetrahydro-7H- bearzo[a]pyrano[3,2-h]acridin-7-one, -61
()-cts-1,7-diaccfoxy-r5-methoxy-=,3,14-tri:xe`hyl-.,`.:3,1
-tetral~sdro-?fl- benzo[a]pyrano[3,2-Ii]acridin-7-one,
()-ci.s-7-,iae
hoxv-4,4,15-trirnethyl-15,i5c-dihydro-4Fl-benzo[a][1,3]dioxo
io- [4',5':4,5]pyrano[ 3,2-hiacridine-2,8 3af-f,-dione,
6-methoxy-3,3,14-t i3nethy
-3,14-dihydro-7H-benzo[sr]py7ano[_,2-Ir]acEidin-?-r_+ne,  6
hydrox y'-3,3,14-t:methyl-3,14-d ilaydro-7H-bcnzo[a
Jpyrano[3,2-h ?acs idin-7-a 3 ie,  



6 -hydroxy-3,3-dimethyl-3,14-dihvdro-7Fl-benzo a7]pyrano[3
2-h]acridin-7-one, their enantiomers, diastereoisomers and
N-oxides, and addition salts thereof with a  pharmaceutically
acceptable acid or base. 17. 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 (1I) : x OH (II), wherein X and Y are as defined for
formula (1), which compound of formula (IT) is treated with
dimethyl sulphate. in a basic mediucm to  yield the compounds
of formula (III) wherein X and Y are as defined hereinbefore,
which compound of formula (III) is treated with Claisen`s
alkali solution (a solution of  potassium hydroxide in a
water-methanol mixture) and. then with a solution of
hydrochloric  acid to yield the compounds of formula (IV) I 11
1  OCH. wherein X and Y are as defined hereinbefore, which
compound of formula (IV) is treated with thionyl chloride and
then, in an anhydrous  medium, with a compound of formula (V)
I-liw;` S1i_j  COCti3 wherein R represents a  



group or a linear or  formula (VI) : ydrogen atom, a hydroxy
group, a linear or branched (CrC5.)alkyl  branched
(Cr-C(,)alkoxy group, to yield the compounds of `t {H'1I
d3i >{3 FTTd ~ a  COC]-i. wherein X, Y and R are as defined
hereinbefore, which compound of' formula (VI) is treated
with a suspension of sodium hydride  anhydrous aprotic
soh'ent to yield the compounds of formula (Vii) r \1 0CH.
(V]I)> in an wherein X, Y and R are as defined hereinbefore,
which compound of formula (VII) is treated with an aqueous
solution of hydrobromic acid  in acetic acid to yield the
compounds of formula (VIII) , ," Ct  r%, t-. (VIII), wherein
X, Y and R are as defined hereinbefore, 63 



which compound of formula (VIII) is then treated under basic
conditions in an anhydrous  aprotic solvent with an alkyne of
formula (IX) : Hal  i-IO-.. ------ ---R} (IX).  ftr. wherein
Hal represents a halogen atom, and R3 and R4 are as defined
for formula (1), to  yield the compounds of formula (I,'a), a
particular case of the compounds of formula (1) : x.   H 0
wherein X, Y, R, R3 and R4 are as defined hereinbefore, the.
nitrogen atom of which compound of formula (Iia) is, if
desired substituted by the  action of an alkyl halide or of a
dialkyl sulphate in the presence of a deprotonating agent,
in a polar aprotic solvent, to yield the compounds of formula
(iib), a particular case of the  compounds of formula (I) x
It,  wherein R'; represents a linear or branched (C;
-C(,)aikyl group and X, Y. R, R3 and R are  as defined
hereinbefore, which compounds of formula (Lb), when R
represents a hydroxy group, are, if desired  subjected to the
action of an alkylating agent or acylating agent to yield the
compounds of  formula (be), a particular case of the
compounds of formula (I) 



-64 Ra  wherein R'2 represents a group selected from -OR"a,
-O-T; OR",, -G--C(O)---T,H and  --O-T,--NI R',R'i" wherein
R%, R'" R'i, and T, are as defined for formula (t), and :K"
Y, R'3"  R, and R4 are as defined hereinbefore,  which
compounds of formula (11c), when R2 represents a linear or
branched (C,-C6)alkoxy  group, are, if desired treated with
a compound of formula (X) HNR10Ru (X), wherein R;,,)
represents a group selected from R'a and R", which are as
defined for  f it iula (1) and R I represents a group
selected from R'b, -T,--NR',R'b, ---C(.))--T,H. --- T,- OR",
and -Ta CO2R"" wherein T" .R';, R'b and R."a are as defined
hereinbefore, to yield  the compounds of formula (Pd), a
particular case of the compounds of formula (1) : .~ LA N
R3eR,, I f wherein X. Y, R'1, R.3, R. Rh(,,. and R,; are as
deli N/d), d hereinhefo the totality of the compounds of
formulae (L'a) to (1/d) constituting the compounds of
formula (1/c)  -65 



wherein X, Y, R,, R2, H; and P4 are as defined for formula
(1), which compounds of formula (Ile) may be subjected a) to
the action of a reducing agent to yield the compounds of
formula (llf), a particular  case of the compounds of
formula (1) : (J4-1, N Y  I RI wherein X, Y, R_, R2, R:; and
H4 are as defined hereinbefore, b) or to the action of
osmium tetroxide in a polar medium and in the presence of
4-methylmorpholine N-oxide to yield the compounds of
formulae (IIgi) and (11g2), a  particular case of the
compounds of formula (I) : 6 H wherein X, Y, R I, R2, Imo';
and R4 are as defined hereinbefore, the totality of the
compounds of formulae (I'&) and (1/g) constituting the
cis--diol  compounds o: formula (cis-l;g) -66 (cis Ug), N R
Ri R. tt a  OI-1 wherein X, Y, R. R2, R3 and R,4 are are as
defined hereinbefore, which cis-diol compounds of formula
(cis-1(g) are, if desired, subjected to the action of a  



compound of formula (XI) (XI),  z wherein z is as defined for
formula (I), to yield the compounds of formula (cis-T./h), a
particular case of the compounds of formula (1) : wherein X.
Y, R3, R2, R, and R4 are as defined hereinbefore, (cis-Iih),
or to the action of potassium pennanganate in a polar medium
to field the compounds  of formula (I/i), a particular case
of the compounds of formula (1) 6" wherein x, y, RI, R,, R3
and R4 are as defined hereinbefore, it being possible for the
compounds of forrnaila (I/i) to he subjected a) to the action
of an alkylating agent or acylating agent to yield the
compounds of  formula (I/j), a particular case of the
compounds of formula (I) 1  tom` ~ ~ 3 \ ); ~i ~ ' ~. ". -R,
(3' R,  OR,0 wherein X, Y, RI, R2, R3 and I4 are as defined
hereinbeiore and R,O represents a group  selected from linear
or branched (C;i_C6)alkyl and linear or branched
(Ci-C~,)alkyl- carhony'l, 



i) or to reducing conditions in the presence of NaBH4 to
wield the compounds of  formula (Ilk), a particular case of
the compounds of forn7ula (1) _6$_ (1 k?, "P, a wherein X,
Y, RI, R2, R3 and R4 are as defined hereinbefore, the
totality of the compounds of formulae (: is-vg) and (1.%k)
constituting the compounds of  formula (111), a (}H  wherein
X, Y, R1, F,2, R3 and R4 are as defined hereinbefore, y) or
to the action of a tosylate chloride, followed by the action
of NaN in the presence  of hydrogen peroxide, followed by a
reduction step, to yield the compounds of  formula (1/rn), a
particular case of the compounds of formula (1) : NH2 -69 w
herein X, Y, R,,R3i R,, and R,: are as defined hereinhefore,
;which compounds of frnnuia (Ur) are subjected I) either to
the action of carbon dioxide, in the presence of diphenyl
phosphite, to  yield the compounds of formula (1/n), a
particular case of the compounds of  formula (I) : C)
,wherein X, Y, R,, R2. R3 and Rs are as defined
hereinhefure, 



2) or to the action of a compound of formula (XII)  Hal-G;
(XII), wherein 1Ia] is as defined hereinhefore and (i'~
represents a group selected from -R,  C;(W2)-U-V, C(W2)-W3Ti,
S(O)"-W-i,-T, and S(O),,-U'-V', wherein R, W;, W3, U, V, U',
V, T, and n are as defined for formula (1), to yield the
compounds of formulae (L'o,), (11'02)  and particular cases
of the compounds of formula (I) x  ti ^ 0 x iN )iii It,  \ r
tY'I NTH  G'. -70 V o  N I i R -~I;  HN 1 R,  NH I Ti
(I/4?), wherein X, Y, R" R" R3. R4 and Gi are as defined
hereinbefore, 



~CR.  R1 Ilzf ! Ito  NB  C. the primary amine function of
which compounds of formulae (Vo2) and (L1o3) is protected by a
protecting group for primary amine groups to yield the
compounds  formulae (.klll/a) and (XIII/b), Q  Yv R  I R 3  i
J G. NH Y, (X111/a), (XI7I/b), wherein X, Y, R1, R2, R;, R4
and G`i are as defined hereinbefore and P1 repres  protecting
group for primary amine groups, of sa which compounds of
formulae (Vol), (XIII/a) and (XIIL"b) are, if desired
subjected to the  action of a compound of formula (XIV) : 



RCE-Hal (RIB'), wherein Hal represents a halogen and R,1
represents a group selected from linear or  branched (C1
C6)alkyl, aryl and aryl-(CE-Co)alkyl wherein the alkyl
moiety is linear or  branched, and then, in the case of
compounds of formulae (XIIL'a) and (XIII/bj, are 71
subjected to conditions deprotecting the primary amine
function to yield the compounds of  formulae (1/pi), (I!P2)
and (VP;), particular cases ofthe compounds offornula (I)  Q
R.c~N fa  E,tr Rc1N G' K44 C', wherein X, Y, R;, R. R,, R4,
U'r andRrr are as defined hereinbefore, which compounds of
formulae (Up2) and (lipj) are, if desired subjected
successively to the  action of a compound of formula (XIV)
as defined hereinbefore and then of a compound of  formula
(X v') : R,rt--- al (XV) wherein Hal is as defined
hereinbefore and R,,; may take the same definitions as Re,,
to  yield the compounds of formulae (Uq;) and (h'q3),
particular cases of the compounds of  formula (I)  



IR  R, A R. IN f R4  NR., jai wherein X, R2, R, R4, G`,, R.,,:
and R,j, are as defined hereinhefore, Cr i it being, possible
for the compounds of formula Ii1 to be subjected : cr,)to the
action of a compound of formula(XII) as defined hereinbefore
to yield the  compounds of formulae (Irr,;l, {I;"r) and
particular cases of the compounds of  formula (I) : R t  R
,'"o ~R4  OG'i T K a  Ge O R, OH (I,/r,), wherein X, Y, R.i,
R27 R1, R4 and G', are as defined hereinhefore, VhI iCl'1-t_Q;
i?f70if7.ds 01 f -'Y11?!IQ (Fn) arc subiecle 1) either, when
G'j represents a group C-(W2)-U-\T, to the action of an
alcohol of  formula R;n-011, wherein R;Q represents a linear
or branched (C';-Cb)alkyl group,  



to yield the compounds of formula (I/si), a particular case
of the compounds of  fbnnula (I) : k_ Y to ;t.si ,  r13 00
R, 1  OG'i wherein X, Y. RI, R2, R;. R" C;'; and R.1tf are
as defined hereinbefore, 2) or, when C;'; represents a group
C;(i3'2)-I-;-V, to the action of a thiol of  formula (XVI) :
G:S--fI (XVI), wherein G, :represents a group selected from
R,, C`(W2)-U-fir and C'(W,.)- W3-i , wherein  R0, W2, W3, U,
V and T; are as defined fix formula (1), to yield the
compounds of  formula (Ilt;), a particular case of the
compounds of formula (I) : ICE x., LR  RI f` f I 1 t7 C, 01,
wherein X, Y, R_, R2, R" R4, C ; and C'i are as defined
hereinbefore, -. /4 which compounds of formula (Ft;) are, if
desired treated with a reducing agent and are  then
subjected to a reaction deprotecting the hydroxy function to
yield the compounds of  



formula (i/u1). a particular case of the compounds of
fon-nula (1) x o R4 OH wherein X, Y, Ra, R2, R, and R,, are
as deluged hereinhefore, ;[/iii), which c rrrn r s,af rpnui
>_,'lii ",} arz (-d !r r -- subjected : either to the action
of an anhydride of formula (XVII) or of an acid chloride of
fonnula (X 'III) : [V-tJ-C:(W2)12() (XVII), C;1-C(W7)-U.-V
(XVIII), wherein W;, L; and V are as defined for formula (I),
to yield the compounds o  formulae (I/vr) and (iA'3),
particular cases of the compounds of formula (I) :  R.  0,0
\'.-U A;, C)i.~' (i/v3), wherein X, Y, R;, R2, R,, R4, C 1,
W2, U and V are as defined hereinbefore, 2) or to dehydrating
conditions in an acid medium to yield the compounds of
formulae  (I1w2) and (11w1), particular cases of the
compounds of formulae (1) : 



X Gt) (11w,), (11W,) wherein X, Y, R;, R2, R3, 1(4 and G';
are as defined hereinhefore, 0) or to the action of a
compound of formula (XIX) or (XX) 0 Q  ~ ~  B ,0 (XIX), Bs
tiro (xx), 0 ou: wherein B is as defined for formula (I) and
1V represents a halogen atom or a hydroxyl  group, to yield
the compounds of forruula (L'x), a particular case of the
compounds of  formula (1) Y It, cs=` \ {_} wherein X, Y, R;,
Itz, R, and B are as defined hereinhefore, y) or to the
action of a linear (C;-C.(,)allryl dihalide to yield the
compounds of  formula (L'y), a particular case of the
compounds of formula (1) tT Y 0  



FT;. m wherein X, Y, R. R2, R3 and R4 are as defined
hereinbefore and in is as defined for  formula (1), 8) or to
the action of one equivalent of a compound of formula (.XVII)
or (XVIII) to  yield the compounds of ffbrmula (.liz), a
particular case of the compounds of  formula (I) : (1,'z),
wherein X, Y, RE, R2, R3. Ra, W2, U and V are as defined
hereinhefore, which compounds of formula (liz) may be
subjected to an excess of anhydride of  formula (XVII') or of
an acid chloride of formula (XVIII') [V;-U'-C(W2):2O (XVII'),
C'lC"(\V2)Ui-VI (XVIII'), wherein Ug and V7 may take the same
definitions as IJ and V, and W2 is as defined  hereinbefore,
to yield the compounds of formula (L'aa), a particular case
of the compounds  of formula (I) (i%aa), wherein X, Y, R_, R
, R3, R4, W2, U. V, t.li and V, are as defined hereinbefore,
c) or to dehydrating conditions in an acid medium to yield
the compounds of  formula (flab), a particular case of the
compounds of formula (I) 0 wherein X. Y, R1, R,, R3 and R4
are as defined hereinbefore, which compounds of formula
(1/ab) are, if desired reduced in the presence of NaBH to
yield the compounds of formula (Lac ), a particular case of
the compounds of formula (I) Y 



(Iiacl, OH wherein X, Y, R3. R2, R3 and R4 are as defined
hereinhefore, 7s d) or to the action of a peracid or of
dimethyl dioxirane to yield the compounds of  formula (I/ad),
a particular case of the compounds of formula (I) 0   wherein
X. Y, RI, R2, R.,, and R4 are as defined hereinbefore,
(I/ad), which compounds of formula (I/ad) are, if desired
treated with wrimonia or with a primary  or secondary amine
to yield the compounds of formulae (Lae;) and (I/aez),
particular cases  of the compounds of formula (I) : OH
(razz), wherein X, Y, RI, R2, R3 and Ra are as defined.
hereinbefore, R is as defined for  formula (I) and R,
represents a group selected from Rd, -C(W2)-TJ-V,
-C(W2)-W'3-I',  -S(O)n- V3-Tj and -S(C1)n-U'-fir', wherein
Raj, W2. W3, IJ, V, TI, IY and V are as defined
hereiubefore, it being possible for the compounds of formulae
(I/aej and lI/acs} tee be suhieeted a) . when R. and Rd, each
represent a hydrogen atom, to the action of a. compound of
formula (XI) as defined hereinbefore to yield the compounds
of formulae (.L/af,) and  (1/af'2), particular cases of the
compounds of formula (1): 



' V o -79 'f -N- - O ,  R F(N I R,  j~---Ci  z (l/af,),
wherein X, Y, Rr, R2, R3, R4 and I are as defined
hereinbetore, or to the action of a compound of formulae
(XIX) or (.X) as defined hereinbefhre to  yield the compounds
of formulae (L'agi) and (1/ag2), particular cases of the
compounds of formula (I)  x 1 0 ~gis wherein X, R3, R2, R3.
R4 and B are as defined hereinbefore, or to the action of a
compound of formula (XII) as defined hereinbefore to yield
the  compounds of form_ulae(Irah~) and (11 h2), particular
cases of the compounds of  formula (I) : r .`<y 



.3 et ~. ~'R3 N Y R -80 I' R., 1J  p1 //III' [[~~ Rd, R,-N 4
6a I  2 C C) NR,Rd, wherein X, Y, R1. R;,, R3, R., Rs, R j)
and C' are as defined here dt%aty),  ihefore, 8) or to the
action of triphenylphosphine dihrornide in the presence of
triethylarnine to  yield the compounds of formulae (T.%ai), a
particular case of the compounds of  formula (I) : Ra wherein
)C, Y, RI, R2, R3, R.s and RdI are as defined her nhefore, )
or to dehydrating conditions in an acid medium to yield the
compounds of  formulae (Ilaj2) and particular cases of the
compounds of formula (1): 



-81 0 R"  R,Rd, N (ilaj,l, wherein X. Y, R;, R,, R3, R4, Rs
and R 31 are as defined hereinbefore, e) or to the action of
a compound of formula (.XXI) :  Hal--C(Wz}--T3 (XXI), wherein
Hal represents a halogen atom, and W, and T, are as defined
for formula (I), to  yield the compounds of formula (T%aj), a
particular case of the compounds of formula (I)) : f' to R,
(Iiaj), wherein X, Y, RI, R2, R3, R. W2 and T3 are as defined
hereinhefore, the compounds (.L'a) to (Raj) constituting the
totality of the compounds of the invention, purified, if
necessary, according to a conventional purification
technique, which may be, if desired, separated into their
different isomers according to a conventional  separation
technique and which are converted, if desired, into their
N-oxides and, where  appropriate, their addition salts with a
pharmaceutically acceptable acid or base. 18. Process for the
preparation of compounds of formula (I) wherein A represents
a group  of formula --CH(R5)---CH(R,), wherein R; and Rb,
which may he the same or different, -82 represent, each
independently of the other, a group selected from a hydrogen
atom, an  OR, group and a W]-f`ry')-U-V group, wherein R, is
as defined for formula (I), W,  



and W each represent an oxygen atom, U represents a linear or
branched  (C1-C8)aikylene chain and V represents a hydrogen
atom, or R5 and RF together form a  group (r), ,f~ wherein Z
is as defined for formula (I), characterised in that as
starting materials there are used compounds of formula (Fe)
R. wherein X, Y, R1, R2, Rz and R,4 are as defined
hereinbefore, which are subjected to the action of osmium
tetro:xide in a polar medium and in the  presence of
4-methylmorpholine N-oxide. or to the action of potassium
permanganate  followed by reduction using sodium borohydride
to yield, depending on the method, the  cis- or trans-diol
compounds of formula iliak), a particular case of the
compounds of  formula (I) Y ' I 3 iic) (flak), off  wherein
X, Y, RI, R" R; and R4 are as defined hereinbefore, which
cis-diol compounds of formula (cis4Ilak) are, if desired,
subjected either to the action of N,N`-carhonyidiimidaz-ole
or of N,N'-thiocarbonyldiimidaiole in  the presence of
2-butanone to yield the compounds of formula (cis-Val), a
particular  case of the compounds of formula (I) : I 'e '---_
K  



i'-O rrs wherein X, Y, Imo;, R2, R3 and R4 are as defined
hereinbefore and Z is as defined for  formula (I), or to the
action of a compound of formula (XXII) or of a compound of
formula (XXIII) Hal -- Gz (XXII), Or G2-0-G2 (XXIII), wherein
Hal represents a halogen atom and G2 represents a group
selected from s.(S 2) [.` L', -~( v'z) ti4 '1'i, (t3)" 4 "3 71
and --S(O)r,-U'-V. wherein !2, W3, U,  V, i ' Vand n are as
defined for formula (I), to yield the compounds of formula
(P'am), a particular case of the compounds of  forr:xula (I) :
0 R O I I  j. fq--'Rs Ra  OO, (7; arr), wherein .X, Y. RI,
R_,, H.3, H4 and & are as defined hereinhefore, the compound
of  formula (11am) constituting the totality of the compounds
of the invention, which are  purified, if necessary, according
to a conventional purification technique, which may be,  if
desired, separated into their different isomers according to a
conventional separation ter nique and which are converted, if
desired, into their N-oxides and, where  appropriate, their
addition salts with a pharmaceutically acceptable acid or
base. 



19. Pharmaceutical compositions comprising as active
ingredient at least one compound  according to any one of
claims l to 16, in combination with one or more
pharmaceutically acceptable, inert, non-toxic excipients or
carriers. 20. Pharmaceutical compositions according to claim
19 comprising at least one active  ingredient according to
any one of claims 1 to 16 for use as medicaments in the
treatment of cancers. 


