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exi sting’ compounds. It is therefore of prime inportance to
in hlaﬁlpotwcya,ssntt-mmdiw efifidest apdssiublileyr@hte profluctenpouerttsless, anti-
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observed hitherto. The ?1 nmpounds
cancer ¢ emotherapy because of their 1ntnn51c 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 in 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 iz 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 be mentioned, without

implying any limitation, adenocarcinonmas and carcinomas, sarcomas, gliomas and

leukaemias.



di scovered by the. Applicant accordingly have anti-tunour
properties that nmake them espkeially useful in the treatnent
of cancers. Anong the types of cancer which may be treated
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mentioned,” without inplying any Iimtation,
adenocar ci noni nas and._cafci nomas, sarcomas, gliomas and

| eukaem as. More spg j cal loy, the present invention relates
to conmpounds of fo [ erein (r) X and Y, which
may he the sanme or .0 esent, éach independently
of the other, a §rou bm : - hydrogen and hal ogen
atons, - hydroxy, |ines branehed (G - C5) al koxy, nitro,
cyano, linear or branched FG -G )alkyl, linear or branched
(C2-C5)al kenyl and |inear oR,br d (C1-C6) pol yhal oal kyl
groups and - a group of formula -5 R RRb, wherein R and.

R ," which nmay be the sane or diff‘erent, represent, each

a

‘Nbﬁagpendently of the other, a group selected froma hydrogen
om

--C(O---CF3, -C(O-NH2 and a linear or branched
(C1-C6)al kyl group optionally substituted by a group NR ,R a,
wherein R; and R h, which may be the sane or different,

r epraad eVt Whishcinay geipe sg@atarydiferent, repisseidr cach igdengpdsetieef g
fr a_hydr ogen, at a linear or branched (G -G&b)alkyl
grogﬂ%: a ugr%l%cbegc}ﬁ%]ﬂand an aryl - (Cl-C5)al kyl group in which
t heyydaddenlandBlaRigén laforhd, near or branched, or R, and Rh,

together with the nitrogen atom carrying there, forma
norueyely, clingr po Wanehedef€dCapllexycyiire, oyenandinky or branched

CONEEL LB LD Lhe BekhS SYELETRESEONh MBHELO & OBhnched
(C1-Ce)polyhaloalkyl groups and
- a group of formula —-NR,R;, wherein :
R, and Ry, 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)-NH; and a linear
or branched (C;-Cs)alkyl group optionally substituted by a group NR',R",, wherein :
R', 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
(C1-Ce)alkyl group, an aryl group and an aryl-(C;-Ce)alkyl group in which the
alkyl moiety is linear or branched, or R', and R',, 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 R, 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,

it being understood that the substituents X and Y may be present on either of the two

adjacent benzene rings,



and nitrogen, or R and RN, %get her with the nitrogen atom
carrying them forma nmonocycl - to , nmenbered

het er ocycl e optional |y cont ai ni ng WI thin. the cyclic systema
s@onpresénet ehpdagemeel eca Boedr oo rax ek aGdakiyt gogen, i t

bei ng understood that the substituents X and Y nmay be present
on either of the two adjacent benzene rings, K represents a
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akghedsSndef i ned hereinbe=ore, * R" represents a group
sel ected froma hydrogen atomand a |inear or branched
(CTaGSme«ymgnwmr bRarmhdd Ra,-Cohlkgytenespaine t he sanme or

d|f r h .i ndependently of the other, a
g‘aﬂka%%%o‘f Hlefjlhﬁéeé‘? " br anched (C1-C(,)ai kyl group, or
R* R", SreE%nts a g&gst&%té@ ?ert Qenﬁj Oﬁﬁnatﬁﬁpﬁh@%r fi¥daP Gr t}}8MBhed
form'a monocycl fc. - to nbered” cyclic group, A
repj@eﬁe)uﬂls}dgr@xpoup of forrrula a) - C& (R,)--CHR)- ,
wherein R5 and R6, which may be the same or different,
represent, each indenendent/v of the other, a group sel ected

o f R™Mnd R4, which may be the same or different, represent, each independently of the
other, a hydrogen atom or a linear or branched (C,-C¢)alkyl group, or R3 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) -CH(Rs)-CH(Rg)- , wherein :

* Rs and Rgs, which may be the same or different, represent, each independently of

the other, a group selected from :
1) a hydrogen atom,

2) OR, NR(Ry and SR, groups, wherein :

- R and Ry, 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,-Cg)alkyl group, an aryl group and an aryl-(C;-C¢)alkyl 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"',R"", group,

wherein R"', and R"", ‘which may be the same or different, each represent a



) a hydrogen atom 2) OR,;4NR R4 and SRS groups, wherein
. Rr and R, which may be the sanme or different, represent,

each ippdeRENdesthl o a Bhedrhst Bah@ted (0T QR PORS! B8 R ARUR ™,
hydrogén atom a linear or branched (C - al kyl group, an
aryl ¢gogstieramdh dne artydge( Qter@s)aayiayd thgnouformme wianohydlise 5- to 7-
al kyl moiety s linear or anched, and .a O-R grou

et eTETHer KL etasniIE opRowls L s B 3 My, second
atom n QYR d fBoBe@roup, wherein R,

and Rh'éﬁr@ tilsch&rmaty b@&?h@ggﬁg o@ﬁgg?f’er ent, each represent
a -4 hydrogen atomor a linear or branched (C, -C, ,)al kyl

gr.oup, R", and R'" h, together with the nitrogen atom
cé?%i‘ﬁg{vtl’}l_é#ﬁv’f%me‘é‘ ‘nonocyclic, 5- to 7- nenbered

et €8 0%yl & BRRLONRLL Y6 SOTR 1 BB Bl LONRY HLLGRYRL 500

ero a C m oxygen a rogen,

W - C( Wik fidelt hereivbefogd)n © a) W represents an oxygen atom a
sul phur atomor NR, (wherein R' is as defined

her 80nNéimp@ﬁ@ntiﬁnmﬂyg@mt:emmt@uamumsogen atom or a sul phur
chath & TEPERER. BPeoropRACHENE] Al PARRER; I GHE Bhed e o
Y D SSEhS R SERARLactd [ om @ drogen atom an
N( R8) - 3+ feprdSents angol Rldcted EHOR C
-a hydrogen atom,
- an aryl group,
- OR;, COzR;, COR;, CONR'.R'y, NR',R'p, N(Rc)-CO2R'c and N(R}-COR',
groups, wherein R',, R, and R are as defined hereinbefore and R'.
represents a group selected from a hydrogen atom, a linear or branched
(C1-Cg)alkyl group, an aryl group and an aryl-(C;-Cg)alkyl group in which
the alkyl moiety is linear or branched,
€) U represents a bond when W, does not represent an oxygen atom and when
simultaneously V does not represent a group selected from :
- a hydrogen atom,
- an aryl group,
- NHa,

4) W—C(W;,)}-W3-T,, wherein :
a) W, and W, are as defined hereinbefore,
B) W3 represents an oxygen atom, a sulphur atom or NR., wherein R, is as
defined hereinbefore,
vY) T, represents a group selected from :

- a hydrogen atom,

- linear or branched (C,-Cg¢)alkyl,



groups, wherein Ra. Rb and R are as defined herenbefore
and R, represents a group selected froma hydrogen atom
a linear or branched C: - C6) al kyl group, an aryl group

and anl! lamor(bcan@e%qiké}b )aljediih in which the al kyl noiety
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not repr e‘se en a om an S1 mu aneous

does nat |iheRr 66 Brhnched AWPCHEIkSRInedcHdiomna Ay dhegeor &irﬁm‘jhed
an aryl gro Nom 4) Wr--C(W)---Vs3--T1, wherein a)
(@@Ca)e&eas'

W and legefchaiad etrdy éing éfﬂ@ﬁtléuteq bwanr @B esaip vhgrein

oxygen atom ur. atom or R

defi ne&eHard éﬁﬁ%ﬁ‘%qbere‘ﬁ fofe’ Oépl? m ¥ ?)1 éealngslt{éd’re as
from degndiyigireigBsosd om - linear or branched (Cl C

6)al kyl, - linear or branched (C2-C)alkenyl, - aryl,

aryl-(Ce-CG)aI kyl in which the alkyl noiety is Iinear or

c - I i near. or branched (G -C6)al kyl ene chain and
g{ﬁp“gg&ﬁ)\fv%—r é‘ﬁn (C2 C;)al kenyl ene chai n, each being

sug§tw It am’rﬁﬁe%dgﬁ&é&%‘eﬁm\,ﬁew R, is as defined

her ei nhefore rein R, and Rr are as

def) nﬂde;hegeenm}efnm*ger séigctW frof D nd/e, T1, wherein : a)W,
W and Ti are as defined hereinhefore,

6) W,-S(0),~U'-V", wherein :

a) U' represents a linear or branched (C;-Cs)alkylene chain or a linear or
branched (C,-Cg)alkenylene chain,

B) V'represents a group selected from :
- a hydrogen atom,
- an aryl group,
- OR,, COR,, COR,, CONR',R",, NR";R"s, N(R)-COsR'; and N(R)-COR',

groups, wherein R';, R'y, R; and R', are as defined hereinbefore, and

v) W, and n are as defined hereinbefore,
7) C(W;,)-T,, wherein W; and T, are as defined hereinbefore,

*  or Rsand Rg together form :
1)agroup —O0_ O—, —-N_ O— :—0_ ,N— or —N_ N— ,
DA DA
Z Z Z Z

wherein Z represents an oxygen atom or a sulphur atom,

2) a group —O—(CH;),—O—, wherein m represents an integer of from 1 to 4 inclusive,



$)n represents an integer selFécted froml and 2. 6)
W5(0),-UP-V. wherein : a) U represents a |linear or branched

(CQ,)%(&L kyhenegchain of a kingar g ra hed

al keny hai n, H esen Hsel ected from -
a hydrogen atcgf Yan arylvT(gro O%p

CONR ,R b, , R% N(R'--CI) R‘, and N((I)-Q) CCR' groups

Wher %}%r&% reBrdse gfﬁﬁ%gbon@raehgé{ g%mgge%estgmg%@ ’chﬁﬂ%rY)

n are- as hereiii
V\2 aradear arteramched€Ch1iR bl heyiineledbior e, or RS and & toget her f
rr m: 1) agroup -0 ry .. ~-Nwherein Z represents an oxygen

atomor a sul phur atom 2) a group -t;7-(C 2)m 9-, wherein m

e %g?% Encf‘?\"d,i_ %%%%%hu%h ;ﬁ%féﬁﬂﬁo%%zé‘m} 89%#31‘%1?:%%? 2 at S0P

represents a
si nglgeopobA ,anaaizhaﬁz@rgm;;bcr;ﬂmhﬁyd s(bstittied )@l Kyl gin®geaitdm by aa
Iinear or branched (C. -CJ,)aikenvlene chain, or tiff and R6.
togetlll*i‘@ir %WW@H@(QH%&Y&E&W carrying tht-22, form an
f1St-"anc group or an dziri fine group opti onally substituted
on the nitrogen atom by a

b) -CH=C(R7)- or -C(R7)=CH-, wherein R represents a group selected from :
- a hydrogen atom,
- OR";, W-C(W2)-U-V, W-C(W2)}-W3-T,, W1=S§(0)~W3-T), W=S(0),-U'-V,
and C(W;,)-T, groups, wherein R",, W, W,, W5, U, V, U, V', T, and n are as

defined hereinbefore, or

¢) -C(O)-CH(Rg)- or —CH(Rg)-C(O)—, wherein Rg represents a group selected
from :
- a hydrogen atom,
- linear or branched (C,-Ce)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;-Ce)alkylamino, di(C;-C¢)alkylamino wherein each alkyl
moiety may be linear or branched, linear or branched (C;-C¢)alkoxy, linear or branched

(C,-Ce¢)acyl and linear or branched (C;-C¢)alkyl-carbonyloxy.

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 be



i near or branched (Cl-C6)aikyl- group, b) -Cl1=C (R7:)-- or

-C(R,)=C-1-, wherein R, represents agroup selected from:
mw@g%%?i_}_ rbf‘% Hmml Efgg%hmg)\k tge%u é%&ﬁolzlﬁ\?/l: _Q,Q)Slé\gzgcl)}lg\g# “okhzolidyl,

pywidaeliéyin Hrmdaid&llyl WplpAhdyLJ \z!xaiJJnyIV mor@tdyln ahe(aaydropyrldazyl
defi ned herei nbefore, or c} -G (A)-a-1(Rg f)

hexahyydrqpyyinadylopiperageb PgsRangl, Oﬁé%ﬁpégﬂnfi@z%Pa@V up seI ect ed
from a hydrogen atom I|inear or branched
(Cr-Co)al kyl -carbonyl oxy and an OR'% group, wherein Ris as

Ard@fdg nednbeicst ifef-ao &-nicmbehel ¢yctioamnbim s mali Bs hehaonaoenay

N-oxi des, and to addition salts thereof with a

of pearlimibag exaapleyhagesps arilerrapyldcysouyle cydpRantHeind gyclohexyl.
understood to nean a phenyl or naphthyl group optionally
containing one or nore, identical or different,

Ansetisthet pHafhscene b &0t @@te&fa@lﬁ 58y heye niagluegﬁemu(ﬁ@a baxoutnimpl @ing
am no, linear or branched (C, u-C, )aikvlamno, di(Cl-C

anys)lenikticami e ragthidored naméadwdmhtgmlc mdetsylnhﬁyc basid, ptwph@rlc acid,

RN 3G Sy BRRC PSR AR g "B, e
glu(tzﬁic 54 aﬁuméhcch@fd"@ﬁ'ydrﬁxébid ARBE dche cHBBAEMC hdcerbi®acitiOoxalic acid,
7- nember ed heterocycle optlonally contalnlng within the

meghesesigplegrse aerd abengenasdIphenisrasidacampheticetiédysinoaicoxygen and
nitrogen, there may he nentioned by way of non-limting
exanpl e the groups pyrrolidyl, isoxazolidyl, oxazohdyl,

Anitpa&e (Fh@ﬁhacehﬂbzﬂ@zﬁic)ébbab@ PREd theke nﬁ?%' rﬂyﬁuomdn%hsmmﬂl ng
hexahydropyri dazy~ hexahydropyriridy pi perazyl, azepany

anypkaziepamysodivgi hydpaidgl pRassign ﬂlbléromﬁmmﬁﬂhyl@m@r tegigbutylamine etc..
6- menbered cyclic group, there nay be nentioned by way

According to an advantageous embodiment of the invention, preferred compounds are

compounds of formula (IA) :

(IA)

wherein X, Y, Ry, Ry, R3, Ry, Rs and R are as defined for formula (I).

Preferred compounds of formula (IA) are compounds wherein Rs and Rg, which may be
the same or different, each represent a group of formula -OR. W;-C(W,)-U-V,
Wi-C(W3)-W3-T;, C(Wy)-T; or Rs and Rs together form a group



of rion-limting exanple the g§bups cyci opropyl, cyciobutyl,

eyci opentyl and cyoi ohexvl. Anong the pharmaceutically

—acCept @bt-e aoihdseit RgrW MRy, Be, enivj Hred,Z sectabdafinddnfor yarngla (1).

any mtation, hydrochlorlc acid, hydrobrom c acid,

sul phiuri c acid, phosphoric acid, acetic acid,

tri f Cuor oacetic acid, lactic aci d, pyr"uvic aci d, malonic
aci d, succinic aci d, glutaric acid, fumaric acid, tartaric

c tr GO
in2Ei 109 BHE AT Ban bl BlToBEL S BRERIAC A Rt foflae
whot8inR; 8¢ Ry amﬁn&dleanﬂfbwﬁra@;ﬁeﬁehs aldryupae £ epinaltl €ORaSeBerein R,
there may be nentioned, without inplying. any limtation,

IeB@@@Uﬁahy@WQﬁmd@mlpotaSS|un1hydrOX|de triethyl am ne,
tert-butylam ne etc.. According to an advant ageous enbodi nent
of the invention, pr ef erred conpounds are conpounds of

Inf Qﬁé’fﬁéla e@;ﬁe%)ally MiresBng Rhaffher #ﬁéfe%@r &hpchindy, ofRiforntda (A3, are
or

d R; are as defined formula (1). Preferred
coemquodmwbemn ReeandiRa, Whiah nmyebectbprp@mn a5 diffeserdi ¢rCR repragenka group

ich e _or |ff each re resent
oGP 4 U Rerpiha) 5P V- Zogh Pyt RE SRFE e Bras
de%e&% fam‘oﬂ?n’ﬁu& @g%mev réPbesth@ AhO¥Rges ardh & U eﬂ%e&w Rne:Wor
are as defined for formufa (1).
branched (C1 Cg)alkylene chain and V represents a group NR';R'y, wherein R', and R,
which may be the same or different, each represent a hydrogen atom or a linear or

branched (C;-C¢)alkyl group.

In even more interesting manner, preferred compounds of formula (IA) are compounds
wherein Rs represents a group of formula —OR., wherein R, represents a hydrogen atom,
and R, represents a group of formula W;-C(W,)-U-V, wherein W, and W, each represent
an oxygen atom, U represents a linear or branched (C,-Cg)alkylene chain and V represents

a hydrogen atom.

In an other even more interesting manner, preferred compounds of formula (IA) are
compounds wherein Rs represents a group of formula —OR., or W,-C(W,)-U-V, wherein
R, represents a hydrogen atom, W, and W, each represent an oxygen atom, U represents a
linear or branched (C,-Cg)alkylene chain and V represents a hydrogen atom, and Rg
represents a group of formula W;-C(W;)-U-V, wherein W, and W, each represent an
oxygen atom, U represents a linear or branched (C,-Cs)alkenylene chain and V represents a

hydrogen atom or an aryl group.

In interesting manner, preferred compounds of formula (IA) are compounds wherein Rs
and Rg, which may be the same or different, each represent a group of formula

W,-C(W;)-W;-T;, wherein W, and W, each represent an oxygen atom, W3 represents a



-9 -
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f or ounds wherei a denti cal
S8 U P BB BG Bt PR dhe ok ancledn(Caak Gy Sus. A T

gg@ﬁg%qHQa Oqu Cﬁkﬂ 1kﬂ ther especially interesting

#anner pre erre gpoun nula (I'A) are conpounds

wherein Rs and R, whrch may be t he sarre or drfferent each
represent a group of fornula W-C UV, wherein and W

Inp gregih rrerﬁrés@tﬁfesang &drgen raglsrred egnrpgueés Oﬁ@nnﬁ@dlrbﬁrer qmm%eds
U
e B RS Bl e O LRy

NR‘ 2Rb vvhereln R, and R b, whijch nay be the sane or
different, each represent a hydrogen atomor a |inear or
branched (G -C6)al kyl group. In even nore interesting manner,
oprgehetared conpounds of fornmula (1A are conpounds wherein RS
represents a group of fornula -OR,, wherein R_represents a
hydrogen atom and R represents a group of forrmula W-QV
Ac@lrfilio\o 1868 haVin @RchuVEnfREnE ARSIORE My erfOn ONEAER A AR ounbh
represents a |inear or branched (CE-4)al kyi ene” chain an
areepmpsendsof farthydr(@§en atom in an other even nore interesting
manner. preferred conpougds of fornmula (1A) are conpounds
mherein R5 represent. 3 group of formula -OR,, or
sents a hydrogen atom W and
reprez§gts a linear or
V repr nts a hydrogen
formula W1-C(W2)-U -V,
oxygen atom

branched (Cr-Cg) ayky

atom and R6 represe

whereln W1 and Sit eac¥
-)'represents a |linear or ﬁ k,Cs )ai kenyl ene chain

and V represents a hydrogen'ato an aryI group. In

i nteresting manner, preferred conpounds of formula (1A) are

conpounds_wherein R
wherein X, Y, R, Ry, R3 and Ry are as defined for formula (1).

Substituents R3 and R4 that are preferred according to the invention are linear or branched

(C,-Ceg)alkyl groups.

Even more preferably, substituents R; and Ry that are preferred according to the invention

are a methyl group.

Substituents R, that are preferred according to the invention are —OR", and

-NR",—T,-NR',R', groups, wherein R, R'y, R", 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 (I), and the group -NR",—T,—NR',R",,
wherein R", represents a hydrogen atom, T, is as defined for formula (I), and R', and R},

which may be the same or different, each represent a linear or branched (C;-C¢)alkyl

group.



5 and RS, which may be the SWE or different, each
represent a coup of formula W-C(W2)-W3-T1, wherein W and
W each represent an oxygen atom WB represents a 0 group
-NF,, wherein R, represents a |linear or branched

supebipetar oy Brathor Riretseaif L B RvBpat ARl Rt i

preferred conpounds of formula (1A are conpounds wherein
R4; and R, together forma group -0 O- , wherein Z
In egprcediyradyamag o us xyapenr, at efmred\cempoling of theainyesgmmchre :

e R RER L R R e KRy A
éyrﬁob,zﬂﬁacrﬁ?n-@%em are, as defined for fornmula (1)

ubstituents R ‘and lii that are preferred according to the
- i(hyeistli, ddime®xlyimmathoay-33, dhdhmdthy{-Tl2,3,CHy ettdoytirog7 Biheszo[Ey-en

nor e E:{ﬁfe]'rat?jjti% substituents R, and I1C that are preferred

RO 11D id-9%vention are a net hyl group. Substi _uents

FephRt R DL e R0t O Ark BN BB R1o e
yearaf3, def] aarelind-2,8(Fadf)dibae, (1) . Even nore preferably,

: :%ﬁé’né i%ﬁ%}‘éi@%m&tﬁ""yéﬁﬁE}%m?%?fﬁ-&%@%‘oi&%@%n?%é—%]%c?i%agﬁ%sq
B e e e GG S A B

- (OHhydrevnd 3 R-dinsetidy 113, bi-dihwtiros A vy zbje [ shenad 32en Jacridlh{ Fereent |

each represent a linear or branched (C -C% al kyl

The enantiomers, diastereoisomers, N-oxides and addition salts with a pharmaceutically

acceptable acid or base of the preferred compounds form an integral part of the invention.
The present invention relates also to a process for the preparation of compounds of

formula (I), which process is characterised in that there is used as starting material a

compound of formula (II) :

(1),

wherein X and Y are as defined for formula (1),
which compound of formula (II) is treated with dimethyl sulphate in a basic medium to

yield the compounds of formula (III) :

wherein X and Y are as defined hereinbefore,



group. -10- 4ubstituents X and Y that are preferred

according to the invention arel hydr ogen atons. In

especi al | y advant ageous manner, preferred conmpounds of the
whiBl @dkipoandrof formula (III) is treated with Claisen's alkali solution (a solution of

()-cis-1.2-dil:ydroxy-6-methoxy-3, 3, 14- trlnrethyl 1,2,3,14-t

posassiany y o vUlEbe A 2t meihpralBge bark] then dihr saligin of hydrochloric

scld hfRahs FoRRROBb A IR0 1ok herid TnTone,

()-cis-7-dene' t hoxy- 4. X

, 15-trirnethyl-15,15 qy:dr op4. c7- hennzo[ra] [ 1, 3] di oxol o[ Q'
, 5" 4,5]- pyrano[ 3, dagr i djj ne- 2, 8(3a7' ~) - di one,

6 nret hoxy- 3, 3, 14-tr

3, 14-di hydro- 71 - | - benzg ranoFS 2- h] acrl di n-7- one,

6- hydr oxy- 3,
3 14- trinethyl 3, 14- di hydr o- "49CH5. henz. o[ r<]pyrail o[ 3, 2-h]acr

di met hyrl -3,
W‘Peﬁe‘ﬂl)ﬁﬁ’&‘} gnafei‘f’ 8&@@&6&%%‘2@’%0[3 2-hlacridin- 7 -one. The
o oL Pl R NPT Al g B o fhrous
m@hehewitad compoudd$ fdroruia ) i nt egral part of the invention.
The present invention relates also to a process for the
preparation of conpounds o for-ni la (1), which process is
characterised in that theriEi s used as starting material a

conmpound of forrmula (I1) erein X@npnd Y are as defined
for formula (1), which _cgnmpound of formula (11) is treated
wth di vyield the c ounds ofo¢yrnula (111) : ethyl
sul phate in a basic ge%&_&nto OCHH, till), OCM.
3
wherein R represents a hydrogen atom, a hydroxy group, a linear or branched (C,-Cq)alkyl
group or a linear or branched (C;-Cq)alkoxy group, to yield the compounds of

formula (VI) :

VD,

wherein X, Y and R are as defined hereinbefore,
which compound of formula (VI) is treated with a suspension of sodium hydride in an

anhydrous aprotic solvent to yield the compounds of formula (VII) :

(V),

wherein X, Y and R are as defined hereinbefore,



wherein X and Y are as defined2herei nbefore, - Il which

conpound of fornula (111) is treated with O aisen's alkali

50h Wb fami 19fis RQfASSHE RYHAX 588 1ibA of hydrobromic acid
ngl%gélln 5|Ltl Cg%PO mhxatoq.‘}/re 1Sang then w t% 6(1) sofilutllbor? o%" TODTOTHC act
in hyeticoeid mryield the tempoundselfdomida ¢6Hpounds of fornula (I1V) nit

wherein X and Y are as defined he.reinbefore, which conpound

of formula (I1V) is eaﬁed with thionyl chloride and then, in

)

an anhydrous ned wi tHYa c8npound of fornula (V) HN
OCt; 1 LOCH wy n BJlrepyuesents a h&grogen atom a

hydr oxy group, aY,jl i D ed (Cj-@BYal kyl group or a
i near or branched™ group, to yield the
conpounds of fornmul N O Qg 1t V~ ~CH3  COCH3
wherein X. Y and R are as Wefined hereinbefore, which

co of formula. (Vi) i.s treated with a suspension of
W@S%B&ﬁﬁﬂ%& Reze a%ﬂ%lfrdd{%elﬂ Bf% c solvent to yield the
wiGONROMPGen P fRk @/1{1Ylid dhen teatd! dnder badB conditions in an anhydrous

aprotic solvent with an alkyne of formula (IX) :

HCE——éRJ (IX),

wherein Hal represents a halogen atom, and R 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) :

(I/a),

wherein X, Y, R, R; and Ry are as defined hereinbefore,

the nitrogen atom of which compound of formula (I/a) 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 (I/b), a particular case of the

compounds of formula (I) :

Y- (Ub),
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wherein X, Y and R are as defined herei nbefore, which

wIEgF B ofFrrsehdr bbb PhPEnRRUlC T SRl BioRand oty RoRaphB: are
sCRIRGERdSptrformula (VII1) & x G R ¥ _1Vi1l', N 0)i M

wherein KY and 'R are as defined hereinbefore, mhlch conpound
wilnth foom]mhads( vf Ifdu)nuls (It/‘tbbem}tene&tre}irelsemder h)k[hexy: gompgliatd, anslesired
Sus hydr ous frot| c solvent with, an al kyne of, fornul a

lavlaiing ageph oF aFHlaieg A$BhiQ¥E @eéowaa%of
l. | t Id
f°ﬁﬁﬁg‘éﬂﬁ£oun %ﬁei&?%ﬁic?@%@qﬁfgéﬁ%u 22 s of e

conpounds of formula (1) A wherein X Y, R R3 and H4 are as
defi ned herei nhefore, the nitrogen atom of which conmpound of
formula (11a) is, i - |red substituted by the action of
an al kyl halide o @l kyR,sul phate in the presence of
a deprotonating ag I

Y’:___ (I/C),

wherein R'; represents a group selected from —OR",, -O-T,—OR",, -O-C(O)-T,H and
—-O-T,-NR';R",, wherein R",, R';, R, and T, are as defined for formula (I), and X, Y, R},
R; and Ry are as defined hereinbefore,
which compounds of formula (I/c), when R'; represents a linear or branched (C;-C¢)alkoxy
group, are, if desired treated with a compound of formula (X) :

HNRjoR11  (X),
wherein Rjo represents a group selected from R, and R", which are as defined for
formula (I) and R,; represents a group selected from R', -T,-NR',R",, -C(O)-T.H, -T,—
OR", and -T,—CO,R",, wherein T,, R',, R', and R", are as defined hereinbefore, to yield

the compounds of formula (I/d), a particular case of the compounds of formula (I) :

(Id),

wherein X, Y, R', R3, Ry, Rjg and R, are as defined hereinbefore,

the totality of the compounds of formulae (I/a) to (I/d) constituting the compounds of

formula (I/e) :



in a polar aprotic solvent, tp sdeld the conpounds of fornula
(Ub), a particular case of the conpounds of formula (1) |
bpi), 13 wherein R ; represents a |linear or branched
(G -Co)al ky' group_3 dXX Y, R, R3 and R4 are as defined
her ei nbef or e, V\/m ds bf formula (i/b), when R
represents a hydr [ e, If desired subjected to the
action of an al y1 at acyl ati ngrepgent to yield the
conpounds of fornmi i rticul ar case of the
conpounds of fornula ‘N 1 i
group selected from-OR'a,! -f {Tt ROR -0 C(O-TaH and
-f?-Ta NR ;,R b, wherein Iﬁﬁa )
for formula (1), and X, Y, Ri, R B&nd Ra are as defined
her ei nbef ore, which conmpounds of formula (Tic), when R,
wheegin & dntRs, Rz.|RrrssrRacare s defaeddor &rmada §Ial koxy group, are,
if desired treated with a conmpound of forrmula (X) HNRLORn
(X), wherein RKkv3 represents a group selected fromR a and
whitdh' @ommsawoﬁﬁum?/bﬁﬁdyfb@rsubje%aul a () and R |
represents a group selected fromR h, -Ta-,giRaR h, -C(O-T;
a) to the actiozof ORUYCEsRgentTa PBlRITe emepcaingds Pf g@)ﬂnwm (/1) am gpareoylar
d def i noeddherf |nb? ﬁ? , toyield the conpounds of
%Fr?gﬁ}fec?ql?dﬁn S8 pAPH % ar case of the conpounds of fornmula
(1) : r 1 (ire) B

{9,

wheremn X, Y, Ry, Ry, R; and Ry 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 (I/g;) and (I/g;), a

particular case of the compounds of formula (I) :

W), (Ug,),

wherein X, Y, R, R;, R3 and Ry are as defined hereinbefore,



F.._ I wherein X Y, R: R+, Ric. and R>> are as defined
herei nbefore, the totallty of tshe conpounds of forrrul ae (i/a)

&I id) consti tut‘;@g t he conpounds of  fornu g}; i
thﬁ/h@ ity of, the, commpoywrls o8 fameplrg (Hee ard &ng)né%rl#l tm@oﬁ?urﬁﬂhol

mn%?o?ﬁn&@ﬂﬂ%% ggéof fornula (1le) maY he subjected a) to

ron ing agent to yield the conpounds of
fornZU|a (ii"), a parti&ula case of the conpounds of formula

(ry - X21(¢(& 1, R3:Rd wherein X, Y, Ri, R2, R and R 4
Egiil' A

are as defined he
tetroxide in a pol.a
4- nethylnnrphollne

(1/9,) and (11g2);-
formula (1) OH

d the conpounds of formul ae
ase of the conpounds of

T//,rOH

(cis)
wherein X, Y, R;, R,, R3 and Ry 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) :

N=N\ /=N
L::/N—WT—N\ng (XD)
zZ
wherein Z is as defined for formula (I), to yield the compounds of formula (cis-LI/h), a

particular case of the compounds of formula (I) :

(cis-l/h),

Z\

(cis)

wherein X, Y, Ry, R;, R; and Ry are as defined hereinbefore,

¢) 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) :



OR I R OH(Jig.,), OHwhetein X, ¥, R, R2. R, and R are
as defined hereinbefore, |Is the totality of the conpounds of

fonnu ae (l1gi) and (||I§) constituting the cry-dial
conpounds of fornmula.(Cu,- Ira NI 1f3 RSS OH (cisJ wherein

X. Y. Rl, R, R3 areOas defined hereinbefore, which

ci s-di ol corrpounds , ,
subjected to the aC gpound of fornmula (XI) : TF

Z wherein Z is as.de Ia(l),(I/Bo yield the
conpounds of fornula ’

OH

wherein X, Y, R}, R,, R; and R, are as defined hereinbefore,

it being possible for the compounds of formula (I/i) to be subjected :

o) to the action of an alkylating agent or acylating agent to yield the compounds of
formula (1/)), a particular case of the compounds of formula (I) :
X
n:' 0

Y- (1),

OR,,

wherein X, Y, R;, Ry, R3 and Ry are as defined hereinbefore and Ry represents a group

selected from linear or branched (C;-Cg)alkyl and linear or branched (C,-Cg)alkyl-

carbonyl,

B) or to reducing conditions in the presence of NaBH, to yield the compounds of

formula (I/k), a particular case of the compounds of formula (I) :



particul ar case of the conpounds of formula (1) : x Z3 R 1
or K j fiJF Z( cis) whefein X Y, Rl, Rs, Rz and R 4
are as defined hereinbefore, (Gs-tih), or to the action of

conpounds of fornu 1/i), a particular case of the
conpounds of fornul whéteinRX, Y, R, R2, R3 and R are

as defined hereinb

to yield the conpounds of
e conpounds of formula
R4 are as defined

al kyl ati ng agentYor--
formula ('j), a particula
(1) OR O wherein X, Y, RI, ,
her ei nbef ore and R20 represents_ e 9p sel ected from i near
or branched (G -C®Wall yl and gine r orRbranched (C

j-C()alkyl - { o

(trans)

wherein X, Y, Ry, Ry, R3 and R, are as defined hereinbefore,

the totality of the compounds of formulae (cis-1/g) and (I/k) constituting the compounds of

formula (I/1),

.

X

(7,

OH

wherein X, Y, Ry, R;, R3 and Ry are as defined hereinbefore,
¥) or to the action of a tosylate chloride, followed by the action of NaNj in the presence

of hydrogen peroxide, followed by a reduction step, to yield the compounds of

formula (I/m), a particular case of the compounds of formula (1) :

(U/m),




carbonyl, ~$) or to reducing-t®nditions in the presence of
NaBJ-L4 to yield the conmpounds of formula (1lk), a

wmlqu% S}@I?{ Sgrefagraeﬁﬂ&dﬁer%béfawula (1): 17 (W), |

wherein X, Y, R2, R, and Ra are as
defi ned herelnbefore, the totality of the conpounds of
formul ae {ci -IIg nd (I/i;) cqgnstituting the conpounds of
wi 1 uggecir R s and R are as defined

s
her erf'tlﬂdrf gfﬁre Q’(‘){loﬂr ftc%rt;c?l ﬂan\f eoﬂl fﬂce eleR¥ g ?tdzplfeg%phh%ﬁﬁhlte, {0

f ol the action zint e presenc ogen
per oxjiigle, thé adonpameddy f afoﬁﬁ(ﬂllac(djm),nas;ieﬁpculmocweed)fdt}teheompounds of
conmpounds of formula (.Un), a particular case of the
conpderdgladh formula (f) ; (U), R H2N wher e X, V. R, R2.
R and R4 are as defined Rereinhefore,

(I/m),

wherein X, Y, Ry, Rz, R3 and Ry are as defined hereinbefore,

2) or to the action of a compound of formula (XII) :
Hal-G', (X1D),
wherein Hal is as defined hereinbefore and G'; represents a group selected from -R,
C(Wy)-U-V, C(W3)-W;-T}, S(O)n-W3-T; and S(O),-U'-V', wherein R, W2, W3, U, V, U/,
V', T, and n are as defined for formula (I), to yield the compounds of formulae (1/0;), (I/0;)

and (I/03), particular cases of the compounds of formula (I) :

(I/o,y),




whi ch Coml pOQUJ dS O formvtu/aj¢Pr') are sub;ecteL 1) either to
the action of carbon dioxide, in the presence of diphenvl
phosphi te, to yi el d the conpounds of formula,(1/n), a
particul.ai case of the fornula (1) : erein X, Y, R3, Rev R3
and-R-™gre ag defg ned hereinbefore, co inds of 2)por to the
| nf. a gonpadnd of formula (X 1) G

1- da& 3 ned her ei nbefore and .

1 ect QW)L -V, GEW,) VB- T3
and S vherein R, W, V3, U, ; and n
are as defingd f obrmula (1), to yield the cgnpouhds

formul ae (1/9i), R,and (1/03), particula
conpounds of fgrfnura Tk) x "~ fJIIL, It N § R . R,
(y NTH OF 3 -19\wherein x, Y, R3, R2, R3, RAand'C;I\ﬁ_llre as
defined her ei nbé&fiol'e; \

(I/0,), (Toy),

wherein X, Y, R, Ry, R3, Ry and G'; are as defined hereinbefore,

the primary amine function of which compounds of formulae (I/o,) and (I/03) is protected
by a protecting group for primary amine groups to yield the compounds of
formulae (XIII/a) and (XIII/b),

(X11V/a), (X1I/b),

wherein X, Y, Rj, Ry, R3, R4 and G'; are as defined hereinbefore and P, represents a

protecting group for primary amine groups,

which compounds of formulae (I/o,), (XIII/a) and (XIII/b) are, if desired subjected to the
action of a compound of formula (XIV) :

R.)—Hal XIV),
wherein Hal represents a halogen and R, represents a group selected from linear or
branched (C;-Cg)alkyl, aryl and aryl-(C;-Cg)alkyl wherein the alkyl moiety is linear or
branched, and then, in the case of compounds of formulae (XIII/a) and (XIII/b), are



the primary an function of whiZdh conpounds of fornulae (1/0>)
and (1103) is protected by a protecting group for fornfulae
l(bzéckéd @)co%aﬁloﬁxhleﬁﬂomctmg Yhe ﬂmmary d?ﬁﬂn@‘iﬁxyctl@mtﬂ%egd %ép&mﬁﬁbu‘x’ltiﬁbfj
t he conpounds Rk H pi /ICR N~ a
formuke\VpXH 1) and (lels) /Pbiftlcu\mwamsmf xhe C\omm,ndmf formgla ® ; and
C ) are as defined herejnhefore and P3 represents a prot ecting
group for primary am.me groups, which conpounds of fornulae
(XI11/a) and (X ILFB) are,q if Eea red subjected to the action
of a compound of La (X 479 :

Yoo (I/p),

(Ip,), (I/py),

wherein X, Y, R}, Rz, R3, Ry, G'; and R, are as defined hereinbefore,

which compounds of formulae (I/p,) and (I/p;) are, if desired subjected successively to the
action of a compound of formula (XIV) as defined hereinbefore and then of a compound of
formula (XV) :

R¢1-Hal (XV),

wherein Hal is as defined hereinbefore and Ry, may take the same definitions as R, to
yield the compounds of formulae (I/q;) and (I/q3), particular cases of the compounds of

formula (1) :



R ,,-Hal (XIV ), wherein Hal_pepresents a hal ogen and R, 3
represents a group selected fromlinear or branched

(C, -Ch)al §y| , aryl and aryl-(C3-C,.)al kyl wierein the alkyl
moi ety j.slinear or branched, and then, i :the case of

co wds; ofyforpulae (XIIl1/a.) and (¥ {"_
sub ed tgjcondrtions deprotecting e
fup " ieldyt he conmpounds of f.oReR

11" gp ] , particular casgs _of of
ormu Re.N) f Rc N N R R13\Rc. N
(irp,), R2, R3, 1(4, Cr and\R 1

, JL Wi, ch conpounds of forzxgul ag
and (1ip)) apey’iPNdestred subjected successiyet w
action o4 a cOnpound of ?ormJIa(XIV) as defined N
her ei nbef ore afd tkemr'gf a conpound of fornula (X\]}j‘ ‘G

R 4,i-Hal (XV), wherein Hal is as defined herei nbefore"and R
i may také:khe sane definitions as Rr, to (:kld the

WiGRIBQURES, o Tork ! 10 (LA nd, Ch G Ro o cases

it being possible for the compounds of formula (1/1) to be subjected :

a) to the action of a compound of formula (XII) as defined hereinbefore to yield the

compounds of formulae (I/r)), (I/r;) and (I/r3), particular cases of the compounds of

formula () :

(Ury), (Ur,),

wherein X, Y, Ry, Ry, R3, R4 and G'; are as defined hereinbefore,



RFG1NR,Rd; (I/q,), (1/ °¢H, wherein X, Y, R, R, R

R4, C:, I,) and R-di are as defined hereinbefbre, R.NG.
whidh d@&ip@gndm&s’bbizﬂaf(m,)'raheszdmemaﬂnds of formula (f/1l to he

saabgtcted a) to the action of a ggound of formula

defd ﬁlélkFrhé’rhéﬂ HBefeResans §isspyp Qﬁ}é’z) Wp SRl agiory 8’% ﬁmaé@hol of

(UrJ 2)

fospinly REPORE Sigbin R plbfebf oo 3 Frthd (S COMRYY B
X, Yio Reld B2, cddpovadand f&mulanBs,dsa @efticakd chsg ef theb@hgioainds of
whi ch ¢, 7nz~c~unds o + nnu/a (1% ,) are subjected : 1)
ei t hErmulghdh: GAL represents a group C.V2)-U-V, to the, action
of an al cohol of fornulg Rl,~-OH wherein Ric, represents a
linear or branched (& -C;6)al kyl group, to yi eI d the
conpounds of fornu ‘. $ )o a particular case of the
conpounds of forn whereln X Y, R, R2. R3 R4,

Gi and Rio are asdg » Ref or e,
(Us,),

0]

0G,

wherein X, Y, R;, Ry, R3, R4, G'; and Ry are as defined hereinbefore,

2) or, when G'| represents a group C(W;)-U-V, to the action of a thiol of
formula (XVI) :
G,S-H (XVI),
wherein G, represents a group selected from R, C(W;)-U-V and C(W,)-W3-T;, wherein
R,, Wy, W3, U, V and T, are as defined for formula (I), to yield the compounds of

formula (I/t;), a particular case of the compounds of formula (I) :

(Ir),

wherein X, Y, Ry, Ry, R3, Ry, Gy and G' are as defined hereinbefore,
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2) or, when G; represents a group 4:.(8x2)-1--? 4", to the

action of thief of _fornmul XVI) G S-H.(XVI wherein C
whigh coguRLads of (oS Vb et Péﬁﬂeé, treaginy s Grugh agent ar are

0 - - J r ei . - , . o
gl YHEe B Hroackoi Rpfhecing WE sollony hundi B0 BRI CHE Blmaupds of
fofrlla,()/u;)aa paticutivkage cfabecafhpdlies odfipaingdd) of fornmula (1) X
G wherein X, Y, R, RR._.R, R4, G and G are as defined
her ei nhef ore, which C,on%ounds of formula (v:3) are, if
desired treated with<a redycing agent and are then
subjected to a re on dgprotegcting the hydroxy function
' Ml a (liui), a particular
1) : x wherein X Y. K,
ei nbef or e,(/whi ch conpounds
ubjected : 1) either to the
R.) or of an acid

o~ ormul ae r ih) and rv)Nare
action of an anhydride of for
chloride of formula (XVIIf)ys: W2) 20) (Xvil'1,
C1-C(W)-UV (XVIII), wherein U ahd V are as defined
for formula (1), to yield the cofbunds of formulae (i/v2)

an L's' articul ar cases of the conpounds of fornmula
wl'(qrgmg?(ﬂY,- Rl) , ’Rz,p R; and Ry are as defined hereinbefortrel,‘p

which compounds of formulae (I/r;) and (I/r3) are subjected :

1) either to the action of an anhydride of formula (XVII) or of an acid chloride of
formula (XVIII) :

[V-U-C(W2)],0 (XVII), CI-C(W,)-U-V (XVIII),

wherein W,, U and V are as defined for formula(I), to yield the compounds of
formulae (I/v;) and (I/v3), particular cases of the compounds of formula (1) :

X X

Y oaeeL Y ----.
R, R,
R, /é) R,
o) v-U w. OG,
>; W, 2
(IM,), V-u am,),

wherein X, Y, R, Ry, R3, Ry, G'1, W5, U and V are as defined hereinbefore,



j+Vr' (Yk. 6 10 R .4 0 >tt24fi'r. x R C V-Tj () C3
(1/v3), wherein X, Y, R, R., R3, R4, G3, W, Uand V are
as xflef i ipegerharRingb&d @i ®ons: #r 4n2ci®@ méBusety §¥d itA8 compounds of
conditions in an"acid nmediunm to yield the conpounds of

f or mibraeil{el(MvB) anch (/¢ L), particulpacases af e compesnds) of fotmulae (I)
conpounds of formulae (1) X ('wil, whereinXX, Y, R R2, RS,

R4 and G .dfe as defined hereinbefore, Py“or to the action

of a iiloqnd Oof f&r mula (XIS:.) or C/ 1 XphX) , 1‘\(7XX) . bpi

!
.
.
.

I'wy), (Iws), 1

wherein X, Y, Ry, Ry, R3, R4 and G'; are as defined hereinbefore,

B) or to the action of a compound of formula (XIX) or (XX)

0 EL
B O (XIX), B W (XX),
Y r
0 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 (I/x), a particular case of the compounds of

formula (1) :

I/x),

wherein X, Y, Ry, R;, R3, R4y and B are as defined hereinbefore,

y) or to the action of a linear (C;-C¢)alkyl dihalide to yield the compounds of

formula (I/y), a particular case of the compounds of formula (I) :



0O wherein Bis as defined forofornula (1) and Wrepresents a
hal ogen atom or a hydroxyl group, to yield the conpounds of
formula (Ux), a particular gase of the compounds of formula
(I') f) wherein X Y, R. R2y R3, Rq and B are as defined
herei nbefore, Y) or testhe actjon gf a linear (CL C' )alkyl
dihalide to yield the pounds of *formula (1: y), a
particul ar case of theé ) : formul a 1? It, Rr 1
|''mwherein X, Y. R’ Are as de¥i ned

herei nbefore and in is &as defined forl fornula (1). d) or to
the action of one equival®nt df a tonp
or (XVIll) to vyield the, condgundt of ferpula (liz), a
particul ar case of the conmpounds forne) a (1) V-U wherein
X, Y. R, Ry, R,, Ra, W, Uand V are as defined

her ei nhef ore. which conpounds of (£8r%ul a (1%) may be

subjected to an excess of anhydride™f fornula (XV'I1") or
w}grgiarx;&, ﬂélf 3?;?21%@3%}(‘0 &{rfa%rzrlléllcﬁaﬁglgd Ielrelingeflore(m Im )15’ as defined for
formula (1),

d) or to the action of one equivalent of a compound of formula (XVII) or (XVIII) to
yield the compounds of formula (I/z), a particular case of the compounds of

formula (I) :

(VVz),

wherein X, Y, Ry, Ry, R3, R4, W,, U and V are as defined hereinbefore,

which compounds of formula (I/z) may be subjected to an excess of anhydride of

formula (XVII') or of an acid chloride of formula (X VIII")
[V1-U;-C(W3)],0 (XVID), Cl-C(Wy)-U;-V, (XVIID),
wherein U, and V; may take the same definitions as U and V, and W, is as defined

hereinbefore, to yield the compounds of formula (I/aa), a particular case of the compounds

of formula (I) :



wherein Ul and V may take theesane definitions as U and V,
and W2 is as defined hereinbefore, to yield the conpounds of
formula (llaa), a partlgylar case of the conpounds of
formula (1) _26 tl _aa)'' Td 0O V: /' w, V-Uwherein X, Y, R
R2, R3, R4, W. U Uil and Virare, as defi ned

her ei nbeftore, a) lydra ing conditions in an acid
mediumto yield tlhe 3 aR), a parj] ?ular case of the
conpounds of foyul:é [ T2 R3 wherein X,
Y. R, R2, R3 and R4 ad herei nbef ore, conpounds
of whi ch conpounds of | aby) are, if desired reduced
in the presence of NaBH 4/ B conmpounds of fornul a
(1/ac), a particular case ofCIhe conpaynds of formula (1) x
(I,/7ac), OH wherein K, , R3 and P4 are as defined
her ei nhef or e, :

wherein X, Y, Ry, Rz, R3, Ry, W5, U, V, U, and V, are as defined hereinbefore,

€) or to dehydrating conditions in an acid medium to yield the compounds of

formula (I/ab), a particular case of the compounds of formula (I) :

(I/ab),

wherein X, Y, Ry, Ry, R; and Ry are as defined hereinbefore,

which compounds of formula (I/ab) are, if desired reduced in the presence of NaBH, to

yield the compounds of formula (I/ac), a particular case of the compounds of formula (I) :

(Vac),

OH

wherein X, Y, Rj, R;, R3 and R, are as defined hereinbefore,
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d) or to the action of a peracid or of dinethyl dioxirane to
yield the . formula (Pad), articular case aof the conpounds

O tpoffacsiopsyl 2 S o of eyl digkirafg 1o ek [he SRS or

L r b AREHAF asebF QYRR R} ch conmpounds of
?glﬁﬁw?gv%gé%&gr elfa ?Se((fe??%eeo reated vlﬂuhél\g?moni aor wth a
primary or secondary anXne to yield the conpounds of
formul ae (L%el) ang>{l/ae2), particular cases of the
conpounds of for IRt R, wherein X, Y, Rl, R, R3
and R4 ,Rai are & i @i nbefore, F, is as defined
for formula (1) andR WS a gropd)sel ected from
Ra, -C( 2)-UV, Y-€(Y

(0),,-. W' T1 and
-S(O, ~-U -V wherein . T. U and V are as
defi ned hereinbefore,

it it being posgible for the

conmRounds of formaal ae (Ifdal) a ta to be subjected
a), when R, and Rd, each represg h'g‘drogen atom to the
action of a compound of formula (XI) as defined

whsdie M) BefRy( B, IRy, anderR dart lae defmgacherelaberbrd, or nul ae (haft) and
(I/af ), particular cases of the conpounds of fornula (1) HN
Y 1<4 t 7

which compounds of formula (I/ad) are, if desired treated with ammonia or with a primary
or secondary amine to yield the compounds of formulae (I/ae;) and (I/ae;), particular cases

of the compounds of formula (1) :

OH c
(I7ae,), (Vae,), dl

wherein X, Y, Ry, Ry, Ry and R4 are as defined hereinbefore, R is as defined for
formula (I) and Ry, represents a group selected from Ry, -C(W;)-U-V, -C(W;)-W;-T,
-S(0)p-W;-T; and -S(O),-U'-V', wherein Ry, W5, W3, U, V, Ty, U' and V' are as defined

hereinbefore,

it being possible for the compounds of formulae (I/ae;) and (I/ae;) to be subjected
o), 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 (I/af;) and

(I/afy), particular cases of the compounds of formula (I) :
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(1/af,) wherein X, Y, R, R2, Rl, R4 and Z are as defined

her ei nbef or (I/af'.), ~3} or to the actign of a conpound
of forrmlae (XIX) or (XX) as deflned erei nbefore to vyield

ag2)o pakl cul ar

cases orrpunds of formula ( (g' dg1l ),| wherein
X, Y.~k and B are as def- e,

(I/Yag I action of aytonp a (Xil)
as defing oke to yield the senpoundsQ rrrulae

(Uahl) and (I/Tiih ).] par®i cul ar cases of the éﬁ)n'po nds “of
fortrnrla (1) 20 9g{/=R, f ~N'y"'"" 01l R® R3 R
G~GTl | ,R R RINRG R, (liah,), vvherelnX

R3, R4, R R<< an G; are as defined herei nbefo

7 Z

(V/af)), (VVaty),

wherein X, Y, Ry, Ry, R3, R4 and Z are as defined hereinbefore,

B) or to the action of a compound of formulae (XIX) or (XX) as defined hereinbefore to
yield the compounds of formulae (I/ag;) and (I/ag;), particular cases of the

compounds of formula (1) :

(VVag,), (V/ag,),

wherein X, Y, Ry, Ry, R3, R4 and B are as defined hereinbefore,

7) or to the action of a compound of formula (XII) as defined hereinbefore to yield the
compounds of formulae (I/ah;) and (I/ah;), particular cases of the compounds of

formula (I) :



6) or to the action of tr_phewgyl phosphi ne dibromde in the
pr esence of triethylamne to yield the conpounds of formulae
%l ), a)Jgartl cul ar case of the conpoungs of formula (1) ;

R N R if t E' (T/ai), wherein X .¥; R, R2, R3, RC and
R ;, ’ as defi nefgl her ei nbefore, e) tb d@hydlkatl ng
cond s.injjlan agid nediumto yie
for i particul ar case ompaunds of
fqpr lIx hi 4 RRdl
wher ei R3, R4, R and R def i ned
her ei nbef0 Oof toOthe action of a Conp gf fdpmul a
(Xkl) © Hal- L. (4l, ) L=m, (X)), R,
l
R, RN R, R,
0G/, NRR,,
(I/ah,), (I/ah,),

wherein X, Y, R;, Ry, R, Ry, R, Ry and G'; are as defined hereinbefore,

8) or to the action of triphenylphosphine dibromide in the presence of triethylamine to
yield the compounds of formulae (I/ai), a particular case of the compounds of

formula (I) :

(/ai),

wherein X, Y, Ry, Ry, Rz, Ry and Ry, are as defined hereinbefore,

g) or to dehydrating conditions in an acid medium to yield the compounds of

formulae (I/aj;) and (V/ajs), particular cases of the compounds of formula (I) :



-30 -
wherein Hal represents a hal ogen atom and W2 and T; are as
defined for fornmula (1), to vyield the conpgunds of formula
(17aj),. d?partlcular case of the conpounds of formula (1) x

at | afy erein X, Y, R3, R2, d T, are
as , the conpound

congt otality of the co lth’ Qvent i on
%hic if necessary, accol

onv cation technlque 1
desi redy separat\d imto their different gto
a conventional sgeparjatRon technique and whi ¢ R,
converted, red, Rnto t heir N-oxides an R,

ally

appropriate,c their addltlon salts with a pharnacqgé'
acceptabl e acid or base. -31 The conpounds cif fuors
(11), (IV), (IxXy to (X11), (XIv) to (X X), (Xvill') and
(XV11li')(agh t her are commercially avail abl eleprpounds or are
obt ai ned_accordi ng to conventional nethods of organic

wherght Ke¥i Biviet Rsikolh 206 Ruhareps dsBRed RerPINBEores the an. The
conpounds of fornmula (1) wherein A represents a group of
formula -- CI( -- Il1(k), wherein Rc and R(,, which may be

e) dite thaa®iodrofdi dongycRnt of fepids €XXI) .each i ndependently of the
other, a group selected froma hydrogen atom an OR, group
and a VE- C(W r) - U- VHagrh)—hher ei r()& Dis as defined for

whérg{nnﬁlafireﬁakésen Wa ﬂﬂggé@( ﬂ’lc 'lnﬁ e\gr ?ﬁ(‘f r:it a?%)apﬁlﬁﬂﬁ engotrgﬁ}m laJ élr?d to

hear°or ranc
yieM the aémpeumcﬁ; off fbis(ﬁh!il@@ﬂaj) al guicul@r cale ofihd cBinpolR@Ld tiBFmhiarm:a
group ----0\ a3------ , Wherein Z is as defined for formul
(1), may be advant ageou§| y obtained starting from conpounds
of formula (Dc):

(Vay),

wherein X, Y, Rj, Ry, R3, Ry, W, and T; are as defined hereinbefore,

the compounds (I/a) to (I/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.



3 3 R R4 wherein) , Y, Rs, RIR3 and R4 are as defined
her ei nhef ore, which are subjected to the action of osm um

Tht ebmpxiet difoanmgiat di), 1B, X )aodXin, CI&) tE(ESENCEVOR') and (XVIIT')
~4-nmet hyl nor pholine tai-oxide, or to the action of potassium
cithpsrarawgamagreially vedelie coyposadc o1 8rf Ripmgd F6EPTdRD Y SAPERt eRal
0 Vi el de i i Sq._Qr, trans-diol

mel B o8 et EPRADR R TP S sph Sl s The
conpounds of formula (1) : (t/ak), OH wherein X, Y, Rl, R,
R, and R4 are as defined herc:inbefore. which cis-dioi

The epmppounls offofrarlmil)aviastis-A irefkysearsed giotp @ésomata -SiRecéHRa),
wnBle R, g8 ARG R0 8 bl £ PR 080 30 BogBlnligor
thet @h¥l @l golif & eReIFRAOHAES ﬁ{,drfogéﬁnat&n%ﬁi @ﬂF %'rgh;? ,agattagwétctgv%)am-v

case of the conpounds of fornula (
grophewbensin®. ¥, as@efing] forfgrmawld (R, Waraadak,» dashi mpegsérd rpioalyedroatem,

o AR U e o il L0 B

or R, and R, together form a group —O O— , wherein Z is as defined for formul

Z

(I), may be advantageously obtained starting from compounds of formula (I/e) :

(Ve),

wherein X, Y, Ry, R,, R3 and Ry are as defined hereinbefore,

which are subjected to the action of osmium tetroxide 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 (I/ak), a particular case of the compounds of

formula (I) :

(/ak),




formula (XXII1) : Hal --- GQ-3XXIl), or &R-0-& (XXII1),
wherein Hal represents a hal ogen atom and G2 represents a

wf%&HQ(*I@ER?%Her%EE@a@heﬁhéﬁ her%\%’f)oré/\t T1, -5(O f. and

S(Qr , Wherein W*, U Vand n are as

widel czmehblfaomp‘oundubﬁfo@h)xla (co- Iyakalade umsuodr[ﬂubwdmdof thrrntila

(IIarr) a particular case of the conpounds of forrmula (1) :
r tzvr b ([tarn), -33 wherein X, Y, R, RR. R4, R4
° Dﬂe;(?bﬁ:%eacﬁﬁn%‘?fhﬁ Negall%ﬁf]dﬂpﬁ(ﬁ&'b% £ SYEN SPITRRLAY H§lld Jn?%d}‘ﬂie%n
ing the tota t'he’ conpoun

ithy erdsemoe, oMbtutnnane to gweldftheatpmpbunm:es s@myula ew:::b/at); agattocudar
conventional purification technique, which maybe, if
&é%ﬂ?éﬂec@ﬁﬁ@ﬂékéﬂh?%@Ha(helr different isoners according to
a conventional separagion technique and which are
converted, if degFred; ipto their N oxides and, where
appropriate, the d|t on sglts with a phannaceutl cally
acceptabl e acid % sQnpounds of fornulae (XXI1)
and (XX 1) ei yher al |y avai (ahl=®, conpounds or
are obtai ned accor 0 2Qnyent i onal net hods of organic
synthesis well kno tont he Jpersdn skilled in the art. The
conpounds of formula (1)ghavel_espgeifal |y val uabl e
anti-tunour properties. The xcellent in vitro
cytotoxicity with respect t I *nes originating from

muri ne and human cis
Z

wherein X, Y, Rj, Ry, R; and Ry are as defined hereinbefore and Z is as defined for

formula (1),

® or to the action of a compound of formula (XXII) or of a compound of
formula (XXIII) :
Hal -G, (XXID), or G2-0-G;  (XXIID),
wherein Hal represents a halogen atom and G, represents a group selected from
—C(W-U-V, -C(W,)-W;3-T;, -S(0)—W3-T, and ~S(0),~U-V', wherein W,, W3, U,
V, U', V' and n are as defined for formula (I),

to yield the compounds of formula (I/am), a particular case of the compounds of

formula (I) :

(Vam),




tumours, by virtue of specifBg&-bl ockage of the cell cycle,
and are active in vivo, in the nouse, wth respect to
HiA0RPk AR 30 &, RE AAAGDUIRA, MR Sorel iR AGBAIRC RS of
properties o se conpouﬁ s a emto e used
foheinlapBath) Qahdtuutaxsg &retlo{atluyrmﬁrthagemtpSundEh@f Pieeiseattion, which are
invention relates al so to pharnmaceuti cal  conpositions

p@@rﬁﬁm i§ mﬁ@essaag, areprdieg tq h@qrwn@@nal PHTI [P E8t tegfHad o Hiswinaaype,
1% 8£ e&)l} 't dapntg 1I Hﬂfep&rt e% %&;o?ﬁ%%'tﬁ%@onv&ﬁﬁ({rﬁipgeparﬁfon
an 0X| ST ereo or ‘an a on i eof "W a

tedhaiqiRC abd | walchy aRC OV @RS lacw_hre@,r iB@s EheiflN0ORiIdRE Arll, where
conbi nation with one or nore inert, non-toxic, .

appenpmaise theircaldition sadte epthabplaraneqysically scesptablr acidépsbaspnong

t he pharnmaceutical conpositions according to the invention
there may be nentioned nore especially those that are

TheSbbhpbhRist 6f fBfAhlac PACENS &mal (XKMIy anepouss cohithérails Cattadiable
or subcutaneous), per- or trans-cutaneous, intravaginal,

compeunés or arastmtamecbecmgmaltp doueerionabuthads f argape smtbeys well

IS ratl euti cal conpositions according to
knoyﬂgoﬂm%m 3é nteral injections especially

i ncl ude aqueous and non-aqueous sterile solutions,
di spersi ons, suspensions or enulsions and also sterile
Thepompensds of formobtnd} havet ¢8pgcm1|hy ealnlalhile engghamobopwperties. They have
34. Phar naceu conpOSLtlon accordin

excq e P RO ERY SaTears) Lok TR RiaiRE TS fika g himan

tumbt'i‘r@' Hﬂﬁzlrtt@é)'ogtsﬁe&ﬁc H&g8gedf tBdIREN 'E%'l@l aﬁ@la}éah@twesﬁzcﬂeé Sin the
gelatin capsules and granules, and for liquid oral, nasal,

mouseceath tespeduloatrapgpiamatge ratiionsindsipevamlthmoinsc [Mheecharacteristic
enul sions, sol uti sys i ons, drops rups and
PrOREEHGS It ese@ﬁg}pﬁﬁe&ﬁll%ﬂlegb sefl dhrsancyt 1“?‘ CASANtiGHMPAE pERAS-

adm nistration are preferably suppositories and those for
er- or trans-cutaneous adm nistration esgem al ly .i.ncl ude .
Ther%ﬁif@? dnvepppdelates sk iphamgiagehicat §omgesi§ons, EOPRTYARsAs ahiye

1ngr?§l%§?fl§?§é' ﬁ%e ! g)ggﬁ)(? bf" f 9@1?1 f@?tah%ggﬁlcnl% drrg?fsfté?é(ﬁsomer thereof,

vent I on
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,

perlingual, buccal, ocular or respiratory administration.

Pharmaceutical compositions according to the invention for parenteral injections especially
include aqueous and non-aqueous sterile solutions, dispersions, suspensions or emulsions

and also sterile powders for reconstituting injectable solutions or dispersions.



not limt it in any way, Amnhé“fhe inert, non-toxic,
pharimaceutical |y acceptabl e excipients or carriers there may

Pltaenamutibﬂnecdnpdigiftimyamrding tbi tmietinmgntd})mrﬁcm soliddiotal eatinsipistrations
sol vents, rvatives %snts mul si fiers,

especdd bt 4o ea §is orbﬁrﬁa%er% St W&qaﬂ HaP 18§ e SEhetsy; Seiatie Gansten gand
Qrgﬁ&t Sind fFoFtlﬁ{ ﬁjdi%}aﬁ nhslé?rﬂ)@gf 3r o@@lﬁp gﬁlgrﬁl?;t_n_nﬁ#%%%ﬂgde?gi include

agent’s ant's,” aroi’natisi ng agent

enfl(Siags svRkioeS saﬁpmsldns;girb;ss shepagel astdsolei ght of the patient,
the adm nistration route, the pharnmaceutical conposition
used, the nature and severity of the disorder and the

Pmﬁﬂhdyuﬁ&élatdoﬂ{po@i‘noﬂay fasSeetabt &d {40l MaBiSnistFAindas@gereferably
ranges fromO. rg to 1000 ngy per day in one or nore
h

suppiAlterss raadi tmse PEEX AP &S-Quiieok o | adounisiratiat eapasialiyeinclude
i nvention .but do way, The starting
PRy PPRoln e as Srishiic et PRAPSRE known or that are

prepared according to known operating procedures. The

vari ous Preparations yield.synthesi rredl es that  ar
TH SO B S o B R R HAT RGO REISTof Bt DG HEYghon e do
nod lifd#Ck W &% Rhyt he conpounds described in the Exanples and

Preparati ons were determ ned according to the usual
spectrophotonetric techniques (infrared, nuclear magnetic

Arﬁv\gfr?% ﬂ%gfﬁ%rt, H&E- g»a@ SHabAREE Yall 6?' %%eptabﬁeﬁem ek '09910?9 {HMS may

term ned using el ther ot-plate of
behntntjinat eby wayest @on-Hinttings exypeple Vmerentmeob/emsppmderwstwes tvbting
formof a_salt, the nelting point given refers to the salt

ageRIp nF RIS fis.c SIFpSTIHE. 2PREPARKRTEION SPelling 32eils)i disttRaRdtinge AgENES,
QSRR by B gl eI A g
is heated at reflux for 1 hour. The reaction mxture is then

Th%guglﬁﬁlg d?ga%gu 3(&8{1 g%cgré}ﬁg é(bfrh; a(rga &ggumﬁgtﬂrg satPen?th b3k Sstration

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 of the invention.

The structures of the corﬁpounds described in the Examples and Preparations were
determined according to the usual spectrophotometric techniques (infrared, nuclear

magnetic resonance, mass spectrometry, ...).



solution and is then fiItere‘d3%ff usi ng a Buchner funnel,
washed with water and dried under a phosphoric vacuum A
Themeeltipg tpaings efere detbmgined using eethpes tedlephotipate osa bbt-plateednden a

ml%gg@p{qﬂ\ﬁg?je%f th%.lc\ggllptog o Rppg'ﬁq_rjs 8% p@p&{%ﬂ eggi[)omt given refers to
h nxssl ezl acridin 12{7 H-one Step A :
th at]fobnflfw‘é_ﬁ{n@&}%anapht hoate 54 ml of dinmethyl sul phate are
added to a solution of 26.32 g of 2-hydroxv-I-naphthoic acid

Plilﬁ’x%éni“](ﬂil 14 ﬁ-:iég%ﬁegﬁogﬂg !{giﬁk&%ﬁia The reaction mxture

re, with stirring,
for 4 hours, diluted with 250 nml of water and extracted wth

A TR R SR B o T PO SRS B e

anﬁ}%rgusyﬁﬁ%ﬁné' mﬁéaté@éi%ﬂdx B61eB BbNEE The G&Hc%ﬁtn%gm@ wtﬂaﬁ%o]ed and
silica gel Q%S ohexane and then a gradient of froml to 10 %

pouredtinted S0rmk dlew atyt ITchhevxemle\)atefdrowsi 181u$ergfiedf1nt2ﬁe?/o@ﬂpemse\éth03

soB 9N A is Per el 3t floe A E RIS hdlon es il 2ty and Gied pnder

KbhrRRf vidhent Arpeseiiaed ofu e iilﬂibvé BtedSrBliu@fis Gbaim@MnSth
%IIOE% [ s\elcutl ogma(sgfiutl 8n of o xﬂlg(]—l |8pr{ 1115 rhs of wat elr ©

fonmdéawblte@rr@@hdusmhdl met hanol ) |s heat ed at reflux for 4
hour s n m xtur hen diluted with 50 M of
M%étsBF“éi'ﬁH’ %ﬁ?ﬁy? 71%621\4 15.5 % o hydrochl oric acid
solution cooled to Ovalth stirring. The white precipitate
PHEPAIRMI@N DQYD,fi-mlg_ié(ﬂféxgﬁénﬂj{%bcﬂdﬁﬂrm%-(fmnn6| and then
washe wat er an ried under a phosphoric vacuu :. The
__Pg@;é V@SI d ained is gl ssolved in a solution of ethanol

Xyiryaphtieatsoi | ing. After cooling to 0C, 13.7
g of the expect ed product are obtained. Melting point :

54 ?n61-05f7(%methyl sulphate are added to a solution of 26.32 g of 2-hydroxy-1-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 dichloromethane (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 1 to 10 %
acetone in the cyclohexane) allows 21.5 g of the expected product to be isolated.

Mass spectrum (DIC/NH;) : m/z =217 (M+ H)"

Step B : 2-Methoxy-1-naphthoic acid

A solution of 21.6 g of the eompound 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
75ml of 15.5 % hydrochloric acid solution cooled to 0°C with stirring. The white

precipitate formed is then filtered off over a Buchner funnel and then washed with water
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produc agasbthmagp. The reaction mxture is then heated at 60'C
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s sta?strum (1bl mz =
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coo e reactron mxture 1S tal ne
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then maintained at 20C for 4 hours 30 mnutes. The reaction
sohjtignyaad | hep hwithpyiaiesd drgdoover 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 point : 149-150°C

Mass spectrum (DIC/NH;) : m/z = 379 (M+H)"

Step D : 9,11-Dimethoxybenzo[a}acridin-12(7H)-one

A solution of 3.79g of the compound of Step C above in 60ml of anhydrous
dimethylformamide is added dropwise to a suspension of 1.2 g of NaH in 50 ml of
anhydrous dimethylformamide previously cooled to 0°C. The reaction mixture is
maintained at 0°C with stirring and under an inert atmosphere for 15 minutes and is then
maintained at 20°C for 4 hours 30 minutes. The reaction mixture is then poured into

200 ml of water and extracted with ethyl acetate (3x50 ml). The combined organic phases



200 M of water and extracted W th' et hyl acetate (3x50 rnl).
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e c und (s obtained according to the procedure of Step C
pr%ﬂ‘ gtifa‘ﬁ%?‘f‘%% using the conpound of Preparation 3

MIBRE§Rh @f ﬁﬂgl@@pound of Preparation 1
Mass spectrum (DIC/NH3;) : m/z =278 (M+ H)"

PREPARATION 3 : N-(3-methoxyphenyl)acetamide

The compound is obtained according to the procedure of Preparation 1, using 3-

methoxyaniline instead of the 3,5-dimethoxyaniline.
PREPARATION 4 : 9-Hydroxybenzo]a]acridin-12(7H)-one
Step A : N-[S-methoxy-2-(2-methoxy-1-naphthoyl)phenyljacetamide

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 Met hoxybenzo[ aa]-a&r+ di n- 12( 7H) - one The conpound
is obtained according to the procedure of Step D of
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tag of anhydrous potassiumiodide and 2,47 g of
EPARATHOR R ] i exvhdueelalaaridind 2(Hddond 5 hours,
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Mapotpasium(B$HT oxide 30 (M+ @), dried over anhydrous sodium
sul phate, filtered and then evaporated to dryness under
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732 mg of the compound of Preparation 2 are dissolved in 20 ml of anhydrous
dimethylformamide and then 732 mg of anhydrous potassium carbonate are added. The
mixture thereby obtained is stirred under argon, at 65°C, for 15 minutes and then 876.5 mg
of anhydrous potassium iodide and 2.47 g of 3-chloro-3-methyl-1-butyne 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 1M 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 be obtained.

Mass spectrum (DIC/NH3) :m/z =345 M+ H) *
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Muasscspactrum (REGMEds)atm/ zredBiMt-dl) 6 hours. Ater cooling, the
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acridin-7-one

A solution of 604.3 mg of the compound of Example 2 in 40 ml of anhydrous acetone is
gradually added to a suspension, maintained under argon and at 0°C, of 61 mg of sodium
hydride in 10 ml of acetone. The mixture thereby obtained is maintained at 0°C for
30 minutes and then 1.2 g of methyl iodide are added. The reaction mixture is heated at
reflux for 6 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 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 1 to 10 %
acetone in the cyclohexane) allows 469.5 mg of the expected product to be isolated.

Mass spectrum (DIC/NH3) : m/z =372 (M+ H)"




aqueous phase is extracted w #6-di chi or onet hane (3x30 nil).

The conbi ned organi c phases are washed with 10 % aqueous
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(M H)" EXAMPLE 5 : ( -caa-1, 2-1~l aeetoxti
EXAMBILBGr:s' (xB8is142-Drihentow-b-riethdx -31.3,14-¢ti n@ihvd+ 102, 3HH- . benzo
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61 mg of the compound of Example4 and 1 mg of DMAP are added to a mixture,

previously cooled (in an ice bath), of anhydrous pyridine (4 ml) and acetic anhydride
(0.4 ml). 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
H,O0, the precipitate formed is filtered off, washed with H,O (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, v/v) in the form of fine white prisms.

Melting point : 161-162°C

Mass spectrum (DIC/NH;) : m/z =477 (M+ H)"

EXAMPLE 6 : (+)-cis-7-Methoxy-4.4,15-trimethyl-15,15¢c-dihydro-4H-benzo[a][1,3]-
dioxolo[4',5':4,5] pyrano|3.2-h}acridine-2.8[3aH]-dione

230.5 mg of N,N'-carbonyldiimidazole are added to a solution of 109.4 mg of the
compound of Example 4 in 5 ml of 2-butanone. The reaction mixture is maintained at

reflux for 3 hours and is then, after cooling, diluted with 5 % aqueous Na,CO; solution



(0.4 nil). The reaction i xt afé i s mai nt ai ned, with stirring,

at anbi ent tenperature for 3 days, protected fromlight. The
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acetate (3HaHBEY he cSHAH En2g ed
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evapor at ed d. pressure.

Chr omat ogr aphy over silica gel (dichloronethane and then a
gradient, of from1 .to 7 % acetone in the di oro thane
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water, dried over magnesium sulphate and then evaporated under reduced pressure to yield

the expected product.

EXAMPLE 8 : ()-cis-6-Methoxy-3,3,14-trimethyl-2-{|(4-methylphenyl)sulphonyl}-
oxy}-7-0x0-2,3,7,14-tetrahydro-1H-benzo[a]pyrano[3,2-h]acridin-
1-vl 4-methylbenzenesulphonate

The compound is obtained according to the procedure of Example 7, using tosyl chloride

instead of the N,N-dimethylcarbamoyl chloride.

EXAMPLE 9 : (¥)-cis-{[1-(Acetyloxy)-6-methoxy-3,3.14-trimethyl-7-0x0-2,3,7,14-
tetrahydro-1H-benzo|a]pyrano[3,2-h]acridin-2-yljoxy}-4-

oxobutanoic acid

To a solution of 0.5 mmol of the compound of Example 4 in 3 ml of anhydrous pyridine

there are added 1.1 equivalents of succinic anhydride and 1 mg of dimethylaminopyridine.



the dropw se addition at -10C, of 0.327 t nnmol  of
-V, 2V-di r net hyl car bat no chl ori de, |rr| arr.i ed out
Stie b 3 ARG Garh, HEF oibieB BT RO 6 ieh it Mg s Abh¥idso
at | ni 15°@f arfal r~§Hr J6Et ?tS%o%Psﬂ g0l wncéﬁ}&fﬁ%t %d%?@uc&?l ek Qe
he organi c phase is was wth water, “dried over
Clﬁmgmgsaghymvsu lsprrvatgel aahdhlbi'mmthmqmjeat exdldunﬂ@/rl) nBowe etk expected
pressure to yield the expected product. EXAVPLE 8 ;
prqc;us:&}osbqu@{q%xv 3314-trimethyl-2a; |14 rrtethylp a
yl ?sul (r)h(r)ni 11
oxy}- 7-0x0-2,3,7, 14- tet r ahydr o- 7H benzol ai pyrano32- _h acri di n-
EXAMPEE mot: l+}-br sz o tsanimrax oyl nmesh @bl-ax 2 B.7,14-
according to the proce ure of Exanple 7, u3|ng tosy chl ori de
i nst ead of teahvdroal Hrhe FEATIOL : XA
cis 8f 14Ac% an t haar -7, 3 74-trimetl ayI 7 oxar
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ox 4- oxobutanoie acid To a solution of 0.5 nanol of the

corrpound of Exanple 4 in 3 ml of anhydrous pyridine there are
Thgdersapound isqabiaiied neasorting Ue cihaj pro ed\gqu fdBxample| 9.rysipg glutaric

i di.ne. iy, for 2 days in the dark and at
anﬁﬁ&eﬁ%{ét?% tggtsucc e aﬂ%’(f}m%d 25 m | of acetic anhydride at
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Slow y adg 0.6 mmol o? dxcyclo?\exylcarbodiimide to a solution, at 0°C, of 0.5 mmol of the

compound of Example 4 and 0.5 mmol of 2-[(tert-butoxycarbonyl)amino]acetic acid in
10 ml of dimethylformamide. The reaction mixture is maintained at 0°C 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 of anhydrous 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 (dichloromethane) allows the expected product to be isolated.

EXAMPLE 12 : (+)-cis-1-(Acetyloxy)-6-methoxy-3,3,14-trimethyl-7-0x0-2,3,7,14-
tetrahydro-1H-benzo[a]lpyrano|3,2-k]acridin-2-yl aminoacetate

Add 0.14 pl of iodotrimethylsilane to a solution, at ambient temperature, of 0.1 mmol of
the éompound of Example 11 in 1 ml of chloroform. The reaction mixture is stirred at

ambient temperature for 5 minutes and then evaporated to dryness under reduced pressure.
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acidin 10 m of dinmethvlformam de. The reaction m xture is
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of anhydrous pyridine; 2 m of acetic anhydride are added,
and the mxture is stirred for 48 hours at anbi ent
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Chr omat ogr aphy over silica gel i,dichloroniethane/nietharol

85115) allows the expected pr oduct to be isol ated.
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smal |l portions, to CU 35 mmol of the product of Exarrple 3in
2 nil of dichloromethane at 0C. The reaction m xture is

Add i2r e valents piHpyey] shlagidsi tong solution of 0.74 mmol of the compound of
Example 4 in the presence of 4-dimethylaminopyridine in 7 ml of anhydrous pyridine. Stir

at ambient temperature for 72 hours and then add 5 equivalents of butyryl chloride and
resume stirring for 72 hours; then evaporate to dryness. Chromatography over silica gel

allows the expected product to be isolated.

EXAMPLE 15 : 6-Methoxy-3.3,14-trimethyl-7-0x0-7,14-dihydro-3H-benzo[a]pyrano-
[3,2-h]acridin-2-yl butyrate

Add 4 drops of 10 % HCI solution to a solution of 0.29 mmol of the compound of
Example 14 in 6 ml 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.



tenperature and then poured rd#o a 10 % 1 Cl solution. After
conventional treatnent of the organic phases and evaporation

EXR8MePE mﬂmm@gﬁg%wmw,za4qhwm%sanhgdm1mnzoia]-
St aue over silica ge ICl1T1Oro me ane/ ne ano a OWS
t he expect epymanotf2¥i|aaridive-1i Hd# Hy-dioneEXAMPLE 14 : (+~-a

is-I-flmdmaiiry-fi reth~x~-393,14-trlrrscthvl-7-rink ZQ3714-

tctrahydan ill-berazaal arl nvranol 3. 4"~ilaerldire 2 y
o@ef;lwbéﬁ@d %@cko?mﬁﬁwsvahmt &sgéné%ﬁ %?M'zsc loPri e O, An @1 Sl W ivedler
of 0.74 rnriol t he conpotnd of lI'e 4 in the presence

drofwike do mbhyioamf rﬁ)ojog roif dhheneroidnct7ofi Ev]anqﬂe ardngsdhmd sn 2y mldo freectone.
Stir . at anbient .tepperature for 72 u a en d>5 )

The GRS HIES o1 ratr Pgerafge e unHas 8 Feing tqr g trgetion
o) a r

R A e S R

redidud dbvertshicayeeB(diotildromidtitnetrhathancl0¥€ 23, , 14- dl hydrtr 37d- henzo[

a] pyrano- f3,2ajacridiai nylbiitarite Add 4 drops of 10 % HC
solution to a solution of 0?0 nml of the conpound of

dried and assmaepi]pwatand[3ipdgacrigiuzetiagstggsur e.

Chr omat ogr aphy of the residue over silica gel
(di chl or onet hane/ net hanol ) allows the expected product to be

H\?/IE r od 1537 ni e% hoxvréﬁg t(ith? lplroncle(eht"ﬁ3 ?f Exgn%lfh\?drs%ani% rt;rganot
coﬁl_pouﬂd/ bABRAMBLR- (B Laap acktteanhyd{id4inkteadiofi it HAr@tyl ehipgadé.od of
30 m nutes, add a suspension of 1.28 g of iMnO in 15 and of
wat er dropvvl se to a solution of 0.5 g of the product of

then, after extraction

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 : 3,3.14-Trimethyl-3,14-dihydro-7H-benzo[a]pyrano[3,2-A]acridin-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 20 : ()-cis-1,2-Dihydroxy-3.3,14-trimethyl-1,2,3,14-tetrahydro-7H-
benzo[alpyrano[3,2-h]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.



and conventional treatnment, the_ expected product is isolated
by chromat ography of the reS| due over silica gel t

\] 1 A t Y ] vk 3 y!
benzot a) pwb%ﬂ%ﬁ] ! &! ﬂgg fllhga&“y! -26‘91‘34 %Eﬁ The corrpound i s
obt ai ned a anple 14, starting
fromthe conpound of Exanple 16, using acetl c anhydri de
i nstead of the butyryl chloride. EXAMPLE 18 1,3-Dimelb_-1-3

Th34:ompﬁun@|ﬂSoobmnseraﬁ@rdalg\ﬁp-tbmr@eémmf drempde A, THieg the cpmepound

ned accor he procedure of Exanple 1,
°f§§iq‘-ﬁ5f%) métS?rp gcomfpotgn gggemglﬁ 4 instead of the conpound
of Preparation 2 EXAMPLE 19 0 303,14-1 riaaaetirv
4- 3 34 dI2Iry dro 7- hen ralltavrauarl3"27BrIaer 4d|a 7 one The

E

lés(;ggl tehg GopRouUn gnjp}' acxl-%m-QStlea%gta?f t he corrpound of
-cis-1,2-Di |l ayt 3roxl -3, 3,34-trirnethyl -1, 2, 3, 34-tei rahydro-7H
- henzo is | pvrano 13,2-3r | acridin-7-one The conpound is

2. 20b il roé dicelee enlatydrglet aretdddeql)rt@caesmuteorochELcdnqol @a°01 ofu%nmg)ltdfethe

f | 1 f th
co R A\ BLETBE  any ST AbOTRVANUS- PHIARC BFReT TanR, 3. GRRio!
ten:ﬂ)e?at&ﬂc F& B abhAT Qﬂé fr!:actlléﬁnﬁlgltﬁ}e“mf:&{ceﬁir%d hirRief iried- }M‘hssure

acetate The conpound is obtained according to the procedure
Chofm@&rgnaphye o5¢er sdicaget lidicklonpuoethene, gid Bemplidhl @Omietisne/atttizmnol :

d o LE 22: 1-LL~d ~-
99@?3@‘%‘& Fe'}gg%tgcigro?iﬁﬁ,tglb&lﬁ)ﬁép‘ ~rc~ . 3<7, 14f ?ét r Zh~r dao-

171- benaoi aal f 2yraxnt a(3, 2-8al a cri dara-2-sl acetate

-3,3,14-trimethvl-7-o0x0-2.3,7.14-tetrahvdro-

1H-benzo|alpyrano[3,2-k]acridin-2-yl benzoate

The compound is obtained according to the procedure of Example 9, using benzoic

anhydride instead of the succinic anhydride.

EXAMPLE 24 : 1-Hydroxy-6-methoxy-3,3,14-trimethyl-7-ox0-2,3,7,14-tetrahydro-
1H-benzo[a]lpyrano|3,2-h]acridin-2-yl propionate

The compound 1s obtained according to the procedure of Example 22, using propionic

anhydride instead of the acetic anhydride.

EXAMPLE 25 : 6-Methoxy-3,3,14-trimethyl-7-oxo-1-(propionyloxy)-2,3,7,14-
tetrahydro-1H-benzo[a]pyrano[3,2-h]acridin-2-yl propionate

The compound is obtained according to the procedure of Example 5, using propionic

anhydride instead of the acetic anhydride.



2.2 moi of acetic anhydride.-ape added to a solution, cooled
to 0OC, of 2 narnol of the conpound of Exanple 4 in 5 m of
anhydrous pyridine. After stirring at anbient tenperature for
3 hours, the reaction mxture is concentrated under reduced

ERAMPUEE26 : CHRIFRK g?_scﬁﬂahwﬁm%s,lalthnﬁ@th%ﬁb-o(xdlggb,qaqef@hgaﬂﬁ,
an en dr chr or onet hane7 et hano al[Tows the expected
product to bH-henabbipyianei3ARA]Eci2ding2-vhd-grenten
-tD-eraethesxm3 3 14- trimethvl 7 (r)x062 3 7 fldntetrah dry
| H-betazof al pyranaal 3,'1_hl asridin-2-til |vexazaate he,
TIROBDAHAchd & GbthRleRefcHanR & R bRbNGe RITOCEkFIE 10f | Emgrgwn%n%ic
usi ng benzoic anhydride instead of the succinic anh de.
anbydivit Bse4d of il tpdyyk chlbridaet hoxy-3 3 14-trl naet hel - 7 oxc 2 3
7<l4-tetraab dru- 1Fi- e~~Eelraliaxraasa[3,2 dal aeidiaa_?
vIp| opi anaate The conpound is obtained according to t he

1- 7noxa In tea'am_rb-dﬂfbeli’zoﬁlmtdnolﬁﬁhQhrllm-a-jllél-gdlﬂaaBnea

raraeb 3 2-la aeridin-2mrta | anaate The conpound i s obtai ned
according to the procedure of Exanple 5, using propionic

n f {C i E. 26 :
T RS L Eae bc iR ATy SENIAE [ T =y88e pentenoic
anh&dmdﬂ r usechdr i of 1#ie hbutyofla] ¢domde. ~UCioRrattegraphy  over  silica gel
di n W 4- pent e The co ound tai ned according t
C fqh rgma@éaaraél dgpe Eﬁgiﬁﬂremfﬂlan SieAng n9§)o AJPCS Arrlpetsi ¢ g% eXpected
pr &ﬁ? 2fe %folatt “hutyryl chloride. EXAMPLE 27 ; 6-76'|ethuxm 3

trirnet -7-0x0-1-'4- ereteur lox -2 7 14- tetr~h da o 1
-t~rarza ra vrtann 3 2nda tacridin 2 t 4 entenoote The

conmpound i s obtained according to the procedure of Exanple 14,
E&éﬁ- 5LEQ§ chifdeetvloxy)-6-methoxy-3.3,14-trimethyl-7-0x0-2,3,7,14-tetrahydro-

1H-benzo|[a]lpyrano|3,2-k]acridin-2-vl 4-pentenoate

The compound is obtained according to the procedure of Example 9, using pentenoic

anhydride instead of the succinic anhydride.

EXAMPLE 29 : 6-Methoxy-3.3,14-trimethyl-1-[(3-methylbutanovyl)oxy]-7-0x0-

2,3.7,14-tetrahydro-1H-benzolalpyrano[3,2-h]acridin-2-yl
3-methylbutanoate

The compound is obtained according to the procedure of Example 5, using isovaleryl

chloride instead of the acetic anhydride.



anhydri de instead of the huty#yf chloride. Chromatography
over silica gel (dichioronethane, and then
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pent enoi ¢ anhydride instead of the succinic anhydride.
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92=da~ r 2avt thvlbut noat i's
gk, ABYHifor GF R SsREY pPYtedi 8 ol cldFpPETBANRE, gnd then
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EXAMPLE 30 : 4{I1(AcetI|ova |neI|oxx

L3, 3, 14- tr|n ch-t, 1-7- oxo- 243. 7 14 _tetrahvdrosIH

E&& : 4 hlb%rll al 1meth | XQ
Exanpl e 9 yg %ﬂg4&@tl§ﬁ§§ﬁ§lmbelﬁﬁyb%i‘ﬁlﬂ@,hyﬂﬁblqém-};lzoxy[—5—
Chr onmat ographny over sillica ge I C orone ane an en

di chi or Fi Dxepémtaspicreeidhakra; : 99, 11) allows the expected
product to be obtained. EXAMPLE 31 5- 1- 4- arbain baitariavl
(r)Rfi-rriethraxe-3 3 14-trirriethvl-%o cap 2,3 7
Thi4cd@idiiml YR Bbtalred bé‘dfcb?(ﬁﬂg 1161 the aB¥@cddhre-dF R&irhflens, Zuth OAMtaric
-5- oxgpentaraoic acid The conpound is obtained according to
anlpyviziderin eechss enstfadB{dimpsuecBiic ardiydgdgl utari ¢ anhydride in
excess instead of the succinic anhydride.

EXAMPLE 32 : 1-{[(Diethvlamino)carbonvl]joxv}-6-methoxv-3,3,14-trimethyl-7-oxo-
2,3,7,14-tetrahydro-1H-benzo[a]pyrano[3,2-A]acridin-2-yl

diethylcarbamate

The compound is obtained according to the procedure of Example 7, using N,N-

diethylcarbamoyl chloride instead of the N, N-dimethylcarbamoyl chloride.

EXAMPLE 33 : 6-{]2-(Dimethylamino)ethyl)amino}-3.3,14-trimethvyl-3,14-

dihydrofalpyrano|3.2-hklacridin-7-one

4 ml of N,N-dimethylethylenediamine are added to 0.15 g of the product of Example 3.
After reacting for 5days at 70°C under an inert atmosphere, the reaction mixture is
evaporated under reduced pressure. The residue obtained is chromatographed over silica
gel (cyclohexane/ethyl acetate : 80/20), allowing the expected product to be obtained.

Melting point : oil.
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Meglting pginty; of béxarrple 3. After reacting for 5 days at 70°C

under an inert atnosphere, the reaction mxture is

evapor at ed under reduced pressure. The residue obtained is
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Meltiri oi r-,I_tH-beg.z_ggﬁ alpyran ﬁ,ggmg@! ding2-gl2F)-3- -phenyl-2-propenoate

f~-{13-1ilicthyl ami noa}rarntav

i "iaonineal-3,3,14-trinaet hvl -3, 14- di bvdroki tayranoal3, Z_/
1.38cmintha of ciman@yT belopide aedaddedi e agrevdublyasspled s3Butidnse @3 Nmmol
fV- di ethylp qu I di ar zsi aae as reagent. 147citing point
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(c;&:[lo}&&aﬁ)e aind tﬂler33yﬂblﬁk§)dan%c&bﬁmam| to GIO/ 10) i e wariBe aﬁp&ﬂkd product
reviously cool ed solution of 0.30 mol of the conpound
opeiplaehle 4 in 4 i of pyridine. After stirring at OC for
90 mnutes, the reaction mxture is evaporated under
reduced pressure. Chronatography over silica gel

EXAVD'OR 8%ane(A @bdok{e6-nithb s tﬁm@t -éx@ﬁb@iﬂt&%&_@_

all ows the expected produc € 1S0

1H- enzo]a|2yrano|3,2-h|acr1dm-2-yl 1221-3-9 enyl-2-propenoate

31 mmol of acetic anhydride are added to a previously cooled solution of 0.18 mmol 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 : 6-Methoxy-3,3-dimethyl-3,14-dihydro-7H-benzo|a]pyranof3,2-
h]acridin-7-one

A solution of 300mg of compound of Example 1 in 15ml of anhydrous
dimethylformamide is added dropwise to a suspension of 125 mg of sodium hydride in
10 ml of anhydrous dimethylformamide previously cooled to 0°C. The reaction mixture is
maintained at 0°C for 15 minutes, at room temperature for 30 minutes and then 0.57 ml of
dimethylsuifate are added. After 17 hours, the reaction mixture is poured into 150 ml of

ice-cold water and extracted with dichloromethane (3x50 ml). The combined organic
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stirrin is carved

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 (ESI") : m/z =422 (M+ H) *

EXAMPLE 40 : 10-Bromo-6-methoxy-3,3,14-trimethyl-3.14-dihydro-7H-benzo|a]-
pyranof3,2-k]-acridin-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 spectrum (ESI") : m/z =450 (M+ H) *




acetate and 10 m of saturatedNal | co3 solution, the organic
phase is washed with water, dried over sodi um sul phate and
Efvevi Pdvapdr 40 Riromaorfdrvdre 1 ptregethng-3. hdi olalrer

silica gel Sdichlg ggthaneéacetone : 80/20) allows the
expected pr Ol d. Mass spectrum (ESI) : MA =
477 (Ml )" E Alpl.E 3 a 10 13romon 6 h drinnB 3-diinethvl-3
14-dliivdro-711 benza ranol 3 =hlracridjiiji-7-one The
The rpBaANg 1§ %%@P%é%ﬁoa@esﬁ@ mf*gprtoseqqﬁ% 05%&@@&% wsinghs pempound
3 instead of the conpound
OP?J‘%E%%g?aﬁff{g%‘ogmﬁ/ag‘f?pg‘g’gdg@%’En%”%gi yooiiilz 422 (M11)' E
AVPLE 40 ; 10-Brono-6-iiiethox -3 3 14-triinethvl-

14- di hvdi o- 7If bellao u- ti rnn013,2 h I-ae||d|r|-7 one The
comabMR Y 4 [P Gl d & YO 2 D) AE N VEENTEOR 3,
using the corrpound of Exarrpl e 39 |nstead of the conpound of
Exanple 2. Mass spectru i i (ESlI) : nfz = 450 (M+ H) + .50

EEAMNPLE 43 : In vitro cytotoxicity
141-13rrsrno-6-1ivdrsrxb,-3.304-trinethvl-3,14-<lihvrlro-7Hf

ie;;aoirr yrano 3 2-h acridiu-7-tine The conpound is

ordi,ng to the procedure of Exanple 2. using the
F@%ﬁ%gqﬁl @&f égghple 39 instead of the compound of Exanple 1.

- PhAmMACedeh@ALL 8 0, UDY OF COMPOUNDS OF THE | NVENTI ON
EXAMPLE 42 ; In vitro cytoto icity Four cell lines were used:
- 1 hymay epilgrmeidicaesinema : KBr3-1g,

- 1 human colon carcinoma : HT29,

- 1 human prostate carcinoma : LNCap.

The cells are cultured in RPMI 1640 complete culture medium containing 10 % foetal
calf serum, 2mM glutamine, 50 units/ml of penicillin, 50 pg/ml of streptomycin and
10mM Hepes, pH = 7.4. The cells are distributed on microplates and are exposed to the
cytotoxic compounds. The cells are then incubated for 2 days (L1210) or 4 days (human
lines). The number of viable cells is then quantified by a colorimetric assay, the
Microculture Tetrazolium Assay (Cancer Res. 1987, 47, 939-942).

The results are expressed in terms of the ICso (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 ICsp of 0.73uM and 0.06pM, respectively, with respect to
L1210 and of 0.14pM and 0.015uM, respectively, with respect to KB-3-1. The compound
of Example 5 has an ICso of 1.18uM with respect to HT-29 and of 0.57uM with respect to
LNCap.
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Tol erate Dose (i MID), MID/2 and M TD/ 4.

respectively.

The optimum dose is the dose giving the lowest T/C value without toxicity (early death or
weight loss greater than 20 %).

By way of example, the compound of Example 5 exhibit an inhibition of the tumour
growth of 95 % (T/C =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 : injectable solution
Compound of EXample 6 ......c.coooveeieeriiiiniiniecieneccnienece e 10 mg

Distilled water for injectable preparations..........c...ccocevverrerseerneerseeninnnnn 25 ml



sol ution Conpound o

- 52 -
The tunours were neasured twi ce a week and the tunour
vol unmes were cal culated according to the follow ng formula

volume (nm) = length (m) x breadth (man) / 2. The

anti-tunmour activity is exggéggﬂg as % T/C: median Vt/ VO
of the treated animals % Ti 00 nedian Vit/VO of the
control animals VO and Vt being the initial volunme of the
tumour and its volune at nmeasurenent tine t, respectively.
- Thémspundsied @s8ela @) t he dose giving the lowest TIC, val ue
W thout toxicity (early death or weight |oss greater than

20 "Yo). By way of exanple, the conpound of Exanple 5

-

exhibit an inhibition ofXthe tumour growh of 95 % (TIC =
5 9% at the optinui ]
exhibits a 'T/Cd(

g/ kg, whereas acronycine
t he opti num dose of 100 ng' kg,

ong therapeutic potential.
) dition a injectable

|
............ 10 ng Distilled wah for injectable
preparations ................... LR
25 rnl CLAIMS 1. Conpounds of foFmJI a (1) : wherein X and

EXAMPLE 44 : Phanfraed

whY .which may be the sanme or different, represent, each
|1F?Hépendentl y of the other, a group selected from; -
hydr ogen and hal ogen atons, - hydroxy, linear or branched

(G- C5)al koxy, nitro, cyano, linear or branched
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;-Ce¢)alkoxy, nitro, cyano, linear or branched
(Ci-Cg)alkyl, linear or branched (C,-Cglalkenyl and linear or branched
(C,-Ce)polyhaloalkyl groups and

- a group of formula —-NR,R;, wherein :

R, and Ry, which may be the same or different, represent, each independently of the

other, a group selected from a hydrogen atom, —C(O)-CF;, —C(O)-NH; and a linear

or branched (C,-Cs)alkyl group optionally substituted by a group NR',R',,, wherein :
R', 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;-Ce)alkyl group, an aryl group and an aryl-(C;-Cg)alkyl group in which the
alkyl moiety is linear or branched, or R'; and R'y, 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,



(C-Cf,)alkyl. linear or br a{nsc?’h—ed (C2- Co) al kenyl and |i near
or branched (G, -C6)polyhal oal kyl groups and -. a group of,.

f oPFrek 474 K Rg;et,hemétﬁe% nitrggen oy %yfn&ﬁr%@h forgy @ peeriogyclic, 5-
sane- :
B B T
- - h€le{o0GtemNER: caddr@n lok pgar andatitrbganched (G - C6) al kyl group
optionally substituted by a % oup NR '2R h, wherein R 2 and

r I
R. 1t:beingyiderstopsythptethe sabsdupentn X adrY srayrite preesyt a8 siher efdbhtwo

in the other, a group selected froma
hy%@ggeggga 2g}r%3 ?iégf’i near or branched (C, -C6)aikyl group, an

aryl group and an aryi-(C,-C6)ai kvi group in which the

al kyl nmoiety is linear or branched, or R, and R h,

t Bgeaphesentaiat hydrégenritom og edingaioen brerghedi(fig-Goyedil gtaimm a
nmonocyclic, 5- to 7-nmenbered heterocycle optionally
containing within the cyclic systema second hetero atom

\?VIRI% ﬁl‘ék)ﬁégelftg o Cg%%g &f]ecfRd ﬁ%H P gl?ﬁreo r%@ﬁ ; Rondd Rineat oge HRBIched

nitrogen atom carrying orm a nonocyciic. 5-
t €C 7€ ekt @R 'h et BRORYCl-€-0fht OBMa] YR Eemt-aNRILRIg; Wi t hi n t he
cyclic systema second hetero atom selected from oxygen
ARACCHBEhH 1 1O T desTogtR okt ~NRos-sub@R{ tucnt s X
andp¥ _Ray, Pr Mmen £k her \gf & h adj acent benzene
r ir.lﬁlésa, qg)drggﬁféggﬁt fs\]Raa rgg)ﬁ)g?gaen}ﬁ{ﬂ}% 8%\% | i near or
bwaaehed (C;)-C r,)ai kyl group, .1, represents a group
sel ected froma hydrogen atom and |inear or branched
(EY. eepregertpla linegropbranpird{R1-Co)alkylgre ghagr 1R'a 77a T R ~ ' b

v v NL.R"a- - s -0-C(0 TH,; ---OTa-NR aRb ;

B ‘tﬁ%g?deﬁ‘:{?\‘lkﬁ%]f?‘Tge%r%zRu . and -NR'a--

(OR; Tébredits, R ooy @¢lpsed W& & Rydrogen atom and a linear or branched
(C1-Ce)alkyl 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;-Ce)alkyl group, or R3 and Ry,
together with the carbon atom carrying them, form a monocyclic, 3- to 6-membered

cyclic group,

A represents a group of formula :

a) -CH(Rs)-CH(R¢)—, wherein :

*  Rs and Rg, which may be the same or different, represent, each independently of

the other, a group selected from :
1) a hydrogen atom,

2) OR,, NR(R, and SR, groups, wherein :



T,, represents a |linear or -fdanched (G - C6) al kyi ene chai n,
* R, and R b are as defined hereinbefore, * R'a represents

a grogp gﬁg?% R@%h;@gg‘b@ thY 4A98P dfk Qﬂtaﬂa% V\ﬁehfh %Q@H}'l irfggpe{nﬁlgntly

branc group. R an

sane of tldi biher emtg,rou;epelested\tfromachydmge:panﬂnnaIlmeetf ot Ibeanched

ot her a_hydrogen atomaor a linear or branched (C)- CS)g Eyhe
1C

gr oup! Cof JREYRaEP IR e p B FEURANAR AT e 1 -Catldion Senin Whic
Car F YL &r%g@ i A0 8; BRAGEAC kh& p RONR, groqg,;@ﬁér@gl RG¥flek&nts

OUp, esents group

-CI- (gEbjpseﬁd@e%l ftom. a bmﬁbgd:rnatonRan ang droup\bnd bn MR, RE), theip,
sanme or different, represent. each independently of the

ot hor Wheregh §idh IR o etich PRIt JheasHRRIPDGLITENDACToIePGREN: |
b ¢ haR e o doP P nca 05 i hfbed (BT QraIpalith ot -2 B

be the’Sare or d| eren represe enden of”

t he otdpether amgf ﬂiépm%Feiﬁ:taﬁﬂn fea@ing Myl ggen agiefdcyalitl feayr 7-
or branched ?roup, an aryl roup and an
aryl - Q?@mlb@re;iahqigmcgﬂ@gptlow Wrogkining Witk fiie ¢rsiiesystery a second

repr obaitoR GRS B3 By MOy ar ogen atom

repre eﬁIiO ydr ogen atom an aryl
group and an NR ,R"" group, wherein R'"', and R "b, which
may be the sane or differ ent, each represent a hydrogen

a@b%m@(\é(zl—ﬂ'ré’arwwelbranched (C,_Galkyl group, or R. and

R RO 05 A SFET LA ELEN B0 o BB s o
cont ai aém(jme}é}h%fglt&% cyclic systema second
B) W, represents an oxygen atom or a sulphur atom,
yY) U represents a linear or branched (C;-Cg)alkylene chain or a linear or
branched (C,-Cg)alkenylene chain,
d) V represents a group selected from :
-a hydrogen atom,
- an aryl group,
- OR;, COzR,, COR,, CONR',R", NR"R";, N(R-CO;R'c and N(R.)-COR',
groups, wherein R';, R, and R are as defined hereinbefore and R'.
represents a group selected from a hydrogen atom, a linear or branched
(Cy-Ce)alkyl group, an aryl group and an aryl-(C;-Cg)alkyl group in which
the alkyl moiety is linear or branched, '
g) U represents a bond when W, does not represent an oxygen atom and when
simultaneously V does not represent a group selected from :
- a hydrogen atom,
- an aryl group,
- NH,,

4) W,—C(W4)—W—T,, wherein :



hetero atom sel ectee from-érygen and nitrogen, 3)
WL-C(W2) --tJ--V, wherein : (Xx) W represents an oxygen

at @M wa a%H'W%"er AR hdBnbuheeein R is as defined
herei nhef ore ~}) W represents an oxygen atomor a

supphur; &pedenty)anUok gehesent S sulphireatonpobr NRnabiedein R, is as
(G -Cs)al kylene chain or a linear or branched
(CZ Cﬁf)fmeﬁéqulél?ﬁo@hai n, V represents a group sel ected

drogen a aryl group, - ORE, CQ02Rc, COR ,
RBE’E?pr SIS @ P Wﬂ%‘%‘ﬁ“ and N( )---C OR ¢ groups,
wher ei phRrogedatolh,and RC are as defined hereinbefore and
R, rep resgnts a group selected froma hydrogen atom a

Iinea{hmarbrhramhmﬂ (qleig)ﬂﬁy]al kvl group, an aryl group and
an ary C1- C6) which the alkyl noiety is
Ilnear rBFQWE‘?\fé‘Hj Gy qgaﬂg%’ﬁﬂesents a bond when W2 does
not t \%
FeRYEARILRIT ?%gﬁg? ﬁagie em%@&?etg% HH!:afr%P Pdgx%hé’d,

di es not 'represen rogen

at om - a -lirear asry bragehedo, (G -Qyyd2k yldne \thaiG( A& - lem‘Ear onheraatined
(a) rﬁnd W2 are as defjned hereinbefore, \WB represents

an oxy§er-apbrYIens thaimsachdsmeotubsiiried finak Qi ﬁoun),swa%rem
defined ReneiBRRIPhEreinbefore, or by NR',R’, wherein R, and R'y are as

defined hereinbefore,

5) W,-S(0),—W3-T, wherein :
a) W;, Wiand T, are as defined hereinbefore,

B) nrepresents an integer selected from 1 and 2,

6) W,-S(0),-U'-V', wherein :

a) U' represents a linear or branched (C;-Cg)alkylene chain or a linear or
branched (C,-Cg)alkenylene chain,

B) V'represents a group selected from :
- a hydrogen atom,
- an aryl group,
- OR;, CO;R,, COR,, CONR',R",, NR',R",, N(R;}-CO2R'; and N(R.}-COR',

groups, wherein R',, R',, R. and R', are as defined hereinbefore, and

v) W, and n are as defined hereinbefore,

7) C(W,)-T;, wherein W, and T, are as defined hereinbefore,



y) Ti represents a group sel 5?:t'ed from - a hydrogen atom

- linear or branched (Ct C(,)alkyl, - linear or branched
('c2- cme&mdeiwpgetbera@w aryl - (Ct-Cb)al kyi in which the
al ITDI et is linear or_br an%hed - a Igneal(] or branched

( 4P Kyl e(fgg chalﬁmﬁwﬁj a Ilnehalf\-][ “o°Tbr gd °
(CZ C6) ai kenyllene chai nlj each beillng substituted by an OR
group, whereif R is as defined Z’nerel nbef orze or by

h a |ned her ei nbef ore,
5) t‘ﬁﬂerem\?@f%enttﬁ golqgenv\?‘ntgrrne?rna su?pg) "™W3 and T: are as
defi ned herei nbefore, n represents an |nt eger selected from
| and 2, 6)W-S(0)"-U -V, wherein : a,) Ti represents a
| i23 degronp —br-48H PedOrC¥has)rainkypissents traintegsr o&frommbter 4 siclusive,
branched (C2.-C8)al kenyl ene chain, V' represents a gr oup

selected from - a hydrogen atom - an aryl group - OR
}giCRO COpR 1, NR,?R . B) and N(L ,;
)CI%O:%TOU gro OeRrel HW &R‘(gll( Rp ‘C are as
defined her ei fHbef and. W and n a defi ned
her ei nbef ore, 77) V\B)? 9\lnere| n W nd 1 are as

def i\pgdeines el RORRR Esingl@®ofl, Riin@R%r btfchQIRE NEL)afiieRe chain or

a linear or branched (C,-Ce)alkenylene chain,

* or Rs and Rg, together with the carbon atoms carrying them, form an oxirane
group or an aziridine group optionally substituted on the nitrogen atom by a

linear or branched (C;-Cs)alkyl group,

b) —-CH=C(R7)- or -C(R7)=CH-, wherein R; represents a group selected from :
- a hydrogen atom,
- OR";, W—-C(W2)-U-V, W ~-C(W)-W3-T,, W-S(0)—W>-T;, W|-S(O)~U-V'
and C(W;,)-T, groups, wherein R";, Wy, Wy, W3, U, V, U', V', T| and n are as

defined hereinbefore, or

¢) -C(O)-CH(Rg)~ or —CH(Rg)-C(0O)-, wherein Rg represents a group selected
from :
- a hydrogen atom,
- linear or branched (C;-Ce)alkyl-carbonyloxy and an OR", group, wherein R", is as

defined hereinbefore,

their enantiomers, diastereoisomers and N-oxides, and addition salts thereof with a

pharmaceutically acceptable acid or base,



) agroup -OO , -r. C- t°57-0or -N"'~_ ' TFIl Lz
wherein Z represents an oxygen atom or a sul phur atom 2) a
arydheHR andettodCtdiRlean o Fhenyl \WRehghihy MefRPr §FRMLBY @Bnialtifgehe or
of froml| to 4 inclusive, 3) a group --) 0-, 0- or --- _
mowh ddeitrcaBor dpfifersensebsii teintgy beedieh drona hiyilreessir hapgdr, anadioxy, nitro,

C;, -.Cf)ai kyl en hai n-.qr l.i near, or anched i
o RS EIR TR (e e ks G RUCR A BET e, “hFicin eagh alky!
mofy Ry B WRBarCE bithnBikd. Rksy o Qfah@h@(@lxcg)ﬁfk%x%gﬁ&aﬁ" fo B4inched
an” aziridine group optionally substituted 'on the nitrogen
(Ca€gnryyand lineamedrammheth f @€tk yl CarboGgloalykyl group, b) - CH
C(R7)-- or -C(R/) "CHH-, wherein R7 represents a group

selected from - a hydrogen atom CPi"a, '"i t (s~2) 1 ",
A -c. = ! i . C 1= Ti .
by SOl 9 IR, Ppeyile S B bl e e

sys&sn adetomelkkttrer @omhefated, from @ygen @adnitrdgdl) there may bElrféntioned
-C(O-, wherein Rs represents a group_.selected from: - a
by )h‘j}'g’o)ﬁénn%"t'gm?tmg |q)§§§§$e O&lebr%wgd)y(r%hgyl, 1soxazolidyl, oxazolidyl,
- I Kyl = nyl -and ja erngl o
pyﬂgg&lﬁ%@,ﬂ H?&&%@%i nb@?grrlg}n a&a%l, %81%01}}{\,,“ H%'xgh}%rop);rﬁiazyl,
hexahydropyrimidyl, piperazyl, azépanyl, oxazépanyl, diazépanyl,

by monocyclic, 3- to 6-membered cyclic group, there may be mentioned by way of non-

limiting example the groups cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.

2. Compounds of formula (I) according to claim 1, characterised in that they are

compounds of formula (1A) :

(A),

wherein X, Y, R;, Ry, R3, Ry Rs and Ry 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
vthey are compounds of formula (IA), wherein Rs and R, which may be the same or

different, each represent a group of formula -OR., W;-C(W3)-U-V, W-C(W;)-W3-T



their enantioniers, diastereoi§onrers and N oxides, and
addition salts thereof with a pharmaceutically acceptable

accgwo H-PASER Sohd RI %%elﬂ?érrfwﬁ'%ﬁﬁfﬁt ood Ho nean a RARAYA ROTW
napht Hyl 'group optibnally containi ng one more, identi cal
or different, subsntuents selected from hydresxy, hal ogen,

car boxy, ni tro am no, |i near or branchedZ C

o oA, ST, o) ol Y 25 o

(Qlagerleaisbﬁms, ahd Meakides, mcaa@dﬂadn s@@s thark &L Withaf hhat&antiedlly
branched (C, -C, ) ai kyl - carbonyi oxy, by nmonocyclic, 5- to

7- mmebledcidelré)@smycl e optionally containing wt hin the
cyclic systema second hetero atom sel ected from oxygen and
nitrogen, there may he nentioned by way of non-limting

4.€X@aRbSulRDFIHRAS (BYACESdiryto, anfySsaA Rl dighk! 1, to0X @BHat@¥iked in that
pyrazolidyl, im dazolyl, piperidyl, oxazinyl, not phol ylI,

hetketh yede m@yﬂpqﬂadylof fm&#ﬂ&b opherem Byi qndepearazﬂenu@ai eqminy:hch
oxazdpar,i di azepan onocyclic 6- menber
oy EPReRCtl, 3 o AE TS SR e RSN IPHSRgis ot DGRESH ihs e
exARliSmeRe cgﬁs%@&semefsoraa@pwtom@éscl SRutylbitiofY SAIRPEREYf Ath a
cychot exyl . Compounds of formula ([) according to claim i1,
c hraaoeeutisaty aaveptable achkyr ase conpounds of fornmula (1A) |
O R ril~! RR®6 wherein X, Y, R, Rz, R3, R4 R3 and R
are as defined for formula (1), their

5. Compounds of formula (I) according to any one of claims 1 to 4, characterised in that

they are compounds of formula (IA) wherein Rs and Ry are identical or different and
each represent a group of formula W;-C(W,)-U-V, wherein W, and W, each represent
an oxygen atom, U is as defined for formula (I) and V represents a hydrogen atom or
U represents a linear or branched (C;-Csg)alkylene chain and V represents a group
NR'.R',, wherein R', and R',, which may be the same or different, each represent a
hydrogen atom or a linear or branched (C;-C¢)alkyl group, their enantiomers,
diastereoisomers and N-oxides, and addition salts thereof with a pharmaceutically

acceptable acid or base.

6. Compounds of formula (I) according to any one of claims 1 to 5, characterised in that
they are compounds of formula (IA) wherein Rs represents a group of formula -OR.,
wherein Rc represents a hydrogen atom, and Re represents a group of formula
W,-C(W,)-U-V, wherein W, and W, each represent an oxygen atom, U represents a
linear or branched (C,;-Cg)alkylene chain and V represents a hydrogen atom, their
enantiomers, 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 Rs represents a group of formula —OR,,



9.

10.

enantionmers, diastereoisoners and N oxides, and addition
salts thereof with a pharnaé8utically acceptable acid or
base. 3. Conpounds of fornmula (1) according to any one of

Célawmmvzl)mﬁv vahaEia gt gk 5@%@&@ @hymgen hid&Y, VA SnE WTRALIN Espr&kent

formJIa( wher ein , which may be the sanme or
darf beyemt atoaacU reppaseste i haegr ouprafchtdr(fH@)alk e, chag-a@d V

SBRER 1 s R R e & RHRerh Rl V- Uz V.
Lvherdih WaRHd 4v ?E:ﬁ:hal%?x@gédt R g@én gt%N_ 3 aﬁéls)entst erar or branched

enant | oners, di astereol soner dition
s(é]thég)alhen}émfe vhdil aad pYiacpmeaiit iaclaydrygenaatoepbalah earyk: gobupr their
base. 4. npounds of fornula (I) according to any one_ of
qrantemerst cfh@sterewaelaerfse@p% el-i¥idshaind 1aRdyioar salisonyaeriasvigy

f;ﬁ{aﬁ’d!a@eu(ll:ﬁly X@?:%%ﬁbg,- a?ﬁi é’rr}f% 56 ar e i dentical and each

represent a -grou , Wherein R<, represents
a hydrogen atom their enanti orrers di ast er eoi sonmers and

N- oxi des, and addition salts ther eof wth a
e of darmya 40 ceprramiedo ey Prgofisiaias 150 Toshpaeistsedin that

f
ST oSSR PPN 008, BL b TSykol kg o e o
vliffeeht) dadh aastefRnt ar groupliftfoaahlaow, dl(wzgrwmrl,awdereﬁﬂ&\h and W,

represent a group of formula WL -C(W,)-U_ b', wherein 4V
iaeh verzeseat Al PEpEEsEAE, YAnrepRsrgels 2t ery N&swa@re@e& FFOEFSERls a

AT R pleho R (L CRACTR D, BnBUST QEPRBP ol peass o branghed
VO}&RDaﬂﬁﬁngﬁ)uﬁ HeUpnanBmeR, tdlasfé}@él%rﬂerg and BIOgkifesh anWhidahion

é be the sane or different, each represent a hydr ogen
srihsreod wnmaaaharmacmtm&hé@pep@blmépkyasegr oup, their
enantl oners, diastereoisoners and N-oxides, and addition
salts ther eof with a pharmaceutically

Compounds of formula (I) according to any one of claims 1 to 8, characterised in that

they are compounds of formula(IA) wherein Rs and R together form a

group —(O_ O— , wherein Z represents an oxygen atom, their enantiomers,

Z

diastereoisomers and N-oxides, and addition salts thereof with a pharmaceutically

acceptable acid or base.

Compounds of formula (I) according to claim 1, characterised in that they are

compounds of formula (IB) :

(1B),




11.

12.

13.

14.

15.

16.

acceptabl e acid or base. 6. npounds of fornula (1)

according to any one of clai | to 5, characterised in that
they are conpounds of fornula (1A) wherein R, represents a

groupinok, %Rh 1 Re, Fm,m,d Rutfes éF sleRned dor &xemia(lh thyidregetpmers,
TR h TGO REERS, P aRRe o SRl g Rytnadeaincany

r@@éﬁ§@@ta§1daorgag@ear or branched (Cl-CR)al kyl ene chain and V
represents a hydrogen atom their enantiorners.
di astereoi soners and N oxides, and addition salts thereof

Vc%&rﬂg@tmd@ Qf?%%ﬁﬁé‘tl:) %@édréﬁngqs %H§/ 8ht 8r &gintk o p@%ﬁara@tensed in that

unds of fornu ccording to any one of claims 1 to
ERg aithRachdr repecbenina ﬂllnear ort hreycted g e ebypadkiyldsroup, their renhratiqnheky,

Iw@es&%'@w%@;seg,ﬂﬁg;ﬁpg R aBiten ol Shdfgel b aracspisoly

f -%r&%R ~an oxygen atom U represents a |inear or
al kyl ene chain and V represents a hydrogen
atom and Rr represents a group of fornmula W C(V\2) UV,

ein W each represent ap oxygen atom
V@ﬁ?@%ﬂﬁ@f om}lﬁ\%Q? agfording ke ARY Ong CIE%’)S&] t@ehlylcaﬁréﬂ@ﬁa?%néhﬁ
r S r I
S R B B Prr B AR R AP elption3hS dPasirlhdmers and N-
sadides, ariteadeiddonngalth tieereqdhaitira paatmazahtioallgacepitaddé ecidor Gasat
base. 8. Conpounds of fornmula (1) according to any one of

claims | toi., characterised in that they are conpounds of

fCyrpdimdé bAFormhiga dh Bcd3oding el afy Snavbi @Rty tE2, Icheras@fiBedoif that
different, each represent a gr oup of formula

\R- repissyatithe. gioup widi eion ~WR am 'aRéaaé‘ﬁleffélp) Ras Bnt Ranawsk Y geis
eineg; o BRERETE ot Fw*flel’grcﬁi e icprts B BEE dne

ladagRh salts Heand hﬁth a {)lﬁnn@@étﬁldéw abdeptipile idi€bF bgBant i or ners,
di ast er eoi sonmers and N-oxi des, and addition

Compounds of formula (I) according to any one of claims 1 to 13, characterised in that
R, represents the group —OR",, wherein R", is as defined for formula (I), or the group
-NR",~T,—NR'"R',, wherein R", represents a hydrogen atom, T, is as defined for
formula (I), and R', and R'y, which may be the same or different, each represent a
linear or branched (C;-Cg)alkyl group, their enantiomers, diastereoisomers and N-

oxides, and addition salts thereof with a pharmaceutically acceptable acid or base.

Compounds of formula (I) according to any one of claims 1 to 14, characterised in that
X and Y each represent a hydrogen atom, their enantiomers, diastereoisomers and N-

oxides, and addition salts thereof with a pharmaceutically acceptable acid or base.

Compounds of formula (I) according to claim 1, which are :
- (%)-cis-1,2-dihydroxy-6-methoxy-3,3,14-trimethyl-1,2,3,14-tetrahydro-7H-
benzo[a]pyrano[3,2-k]acridin-7-one,



salts thereof with a phar macetti cal | y acceptable acid or
base. 9. Conpounds of fornula (I) according to any one of
cl aipmBcid- Itpdﬁcetohyi—ﬁaﬁétﬁbkﬁ-écﬁ Iatrtthathyl-1 gy ] teerabodpotinds  of
forrrula :A) wherein R5_and Rr, together forma groin
- enzo{fdpme shercaidin-Z-angpr esent s an oxygen atom their

ti
oA T AR oy B LR ERLREE RSERiRAR, it dbRn lfiRgR. 1 on
baseq' 5&@ﬂ@@mupglac}s]a@ﬁdlﬁgamqgﬁ{)(d;bnaccor ding to claim1,
characterised in that they are conpounds of formula

v- 4-methpk i3 Bolé- Lm@tw 3 asmmémw -nzg{a]Rerang{3,2- haacnémd -8R®

flned r for gnant [ner
i a BT ePBEY st PR 4 b O e PR p 2o i one
Wit - dm@tmteﬂ@ablm dlﬂy&:@mm%ﬁzoqg]p@r@b[b@ﬂzﬁacﬁa&m-one
Corrpounds of formula (1) according to any one clains 1 to
10circenrantiomers, seatarpoisoracrs G Nrekides, end adddionessdinttherepf wathra

br anc roup, their enantionrers,
dP%aéPlé‘P% fcggg‘r@?“sepé%@e NV}I%QF E%S§ and addition salts thereof
with a pharmaceutically acceptable acid or base. 12.
ounds of fornula (1) accordin an e of clai
17 ROt o L PSP, ke CoTROuE Db RaE (bgeeaeie’ o ety -
OERMRoteri RATiR LA BE AVRE 3s sehilBEEALSLEERSo D Mormula (I1) -

~

(1),

wherein X and Y are as defined for formula (1),
which compound of formula (II) is treated with dimethyl sulphate in a basic medium 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) :

(v,




oxi des, and addition salts thereof with a pharmaceutically

cceptabl.e,aci d or- base. .13 npounds of formula (1)
W@(Q,r b’fgﬁ?ge‘f 8 eglﬁggiFreg}lbgf%gol to 12, characterised in
whitdtconffouh 8 BT ESENHS (IV)8s BEREP with tRnyPEhloriNRand then, (h@n anhydrous
NR aR'r,, wherein Ra, Rh R'a and T. are as defined for
miedrmu | vatl 4 pompoeid ofeloamuiadi¥ier s, di ast er eoi soners and
N-oxides, and addition salts thereof with a
pharmaceutically acceptabl efacid or base. 14. Conpounds of
formula (1) according to apy.one, of clainms | to 13,
characterised in that R pit esents t\he group -OR""
.1 ."a is as defined for wla (1), or the group
---NR'a-=Tz -NR ,R b,HWhere n RO&Hyepresents a hydrogen
atom T. is as definedcbgg formula (1), and Ra and Rr"
whi ch may be the sanme or different, each represent a |inear
r e
e AP IR o o o o B SR L] (G Gty
gmiuphorn phareanceuttiraadhey @Cc€phkbke goud, ab lpade. theScompounds of
CorrPounds of fornmula (1) according to any one of clains I to
formula(¥d) acterised in that X and Y each represent a hydrogen
atom their enaotioners, diastereoisonmers and N- oxides, and
addition salts theReof! with a pharmaceutically acceptable
acid or base. 16 $
claim1, which apeé
()-cgs-1, 2-di hydra
3, 14-tetrahydro-7 3 : 3,2-hlacridin-7-one, -61
()-cts-1, 7-di accf oxy=T 5- y-=, 3,99 ri: xe' hyl-., .:3,1
-tetral ~sdro-?fl - benzo[ a] pyro@)@g[ 3,2-li]Jacridin-7-one,
()-ci.s-7-,iae
whéreir ¥, #.ahd / hrle'Rfehved Aoreindeforlé,nydr o- 4Fl -benzo[ a] [ 1, 3] di oxo
io- [4,5 :4,5]pyrano[ 3,2-hiacridine-2,8 3af-f,-dione,
whichetomepopng, , fogmula GHgtihyreated with a suspension of sodium hydride in an

-3,.14-di hydr o: 7H- 7 o | j.din-?-r _+ne, 6
e aprors vt el beMAaRE o Sy i benzof o

Jpyrano[ 3, 2-h ?acs idhnXY-a 3ie,
0 R

wher ei n

14-tri mef¥l -1, 2,

(VID,

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) :

(VIID),

wherein X, Y and R are as defined hereinbefore,



6 -hydroxy- 3, 3-di net hyl - 3, 14-_dg§3hvdr o- 7Fl - benzo a7] pyrano[ 3
2-h]acridin-7-one, their enantioners, diastereoisoners and

iDL UM S e T
aﬁ@gngogﬁ\gﬁhgﬁﬁmyh@o{k}m@gggxgrng to claim1l. characterised
inthat there is used as starting material a conpound of

formula (11) : x OH (I1l1), wherein X and Y are as defined for
formula (1), which conpound olf1 formula (IT) is treated with
di met hyl sul phate. in a basi fredi ucm t o yi el d the conpounds
of formula (111) wher &Cr= RY are (B9 defined hereinbefore,
whi ch conpound of fornmula (IIR,) is treated with Claisen's
al kali solution (a solution of potassium hydroxide in a
wherteér Haktdpaesehtsnd Xtldge) amnd. andhRnand RY ate aoldefiha@hf@fformula (I) to
h drochl oric, acid to yield the conpounds of fornmula (1V) 11
yigld toprpmppandsial Iserad (Veap @aBSUMECRITR] th%ﬁ@nﬁwdépéfowl%ﬂ)
conmpound of formula (IV)( is treated with thionyl chloride and
then, in an anhydrg medjjum wth a conpound of formla (V)
I-IiW,‘ S1i_j her@in R represents a

(Va),

wherein X, Y, R, R; and Ry are as defined hereinbefore,

the nitrogen atom of which compound of formula (I/a) 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 (I/b), a particular case of the

compounds of formula (1) :

Y. (Ub),

wherein R'; represents a linear or branched (C;-Ce)alkyl 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 (I/c), a particular case of the compounds of formula (I) :



group or a linear or formulaggVl) : ydrogen atom a hydroxy
group, a linear or branched (CrC5.)al kyl  branched
(Cr-C(,)al koxy group, t)? yield the conpounds of "t {H 1l

d3i >{3 FTTd ~ a wherel n X, Y and R are as defined
her ei nbef ore, whi ( zforrrula(VI) is treated

W th a suspensi on anhydrous aprotic
soh'ent to vyiel : formula@yii) r \'1 OCH
(M1)>in an where| re as defined hereinbefore,
whi ch conmpound of forwdl a~y IsS¢reated with an aqueous
sol ution of hydrobromc acl d tkRc acid to yield the
conmpounds of fornul a (VIII‘} , rog t-. (VII1), wherein
X, Y and R are as defined herei nbef oRe, 63

wherein R'; represents a group selected from -OR",, -O-T,—OR",, -O—C(O)-T,H and
~O-T,—NR',R',, wherein R",, R',, R', and T, are as defined for formula (I), and X, Y, R},

R; and Ry are as defined hereinbefore,
which compounds of formula (I/c), when R'; represents a linear or branched (C;-Cs)alkoxy
group, are, if desired treated with a compound of formula (X) :

HNRjoR;;  (X),
wherein Rjo represents a group selected from R, and R", which are as defined for
formula (I) and R;; represents a group selected from R'y,, -T,-NR'R', ~C(O)-T,H, —T—
OR", and -T,—CO,R",, wherein T,, R'5, R', and R", are as defined hereinbefore, to yield

the compounds of formula (I/d), a particular case of the compounds of formula (I) :

(I/d),

wherein X, Y, R'j, R3, Ry, Rip and R, are as defined hereinbefore,

the totality of the compounds of formulae (I/a) to (I/d) constituting the compounds of

formula (I/e) :

(Ue),




whi ch conpound of fornmula (Vtf?) is then treated under basic
conditions in an anhydrous aprotic solvent with an al kyne of
wHegiaut ay (R XR,; RHald Rl ake@s defined for formulRD(1 X).  ftr. wherein
Hal represents a halogen atom and R3 and R4 are as defined
for formula (1), to yield the conpounds of formula (I,"a), a

articular,c of , t conpounds of formula (1) : Xx. HO
WIMF%’VHO‘fl}dsY’?Sf&m% dy}fﬁ”ﬁl ﬁrsé‘%%f’??edefi ned hereinbefore, the.
a) Nkd FROSM oA LA Rbudhk GBeSOIPAHAGHS Lofpbitsdof(fol@hlal (§4), afparticular

desired substituted by the ™ action of an al kyl halide or of a

dicadeloflths cdmppatngs iofi farheip(lesence of a deprotonating agent,

in a polar aprotic sol vent, to yi el d the conpounds of formula

(iib), a particul ar_casé ofothe conmpounds of formula (1) x

It, wherein R; rg dent s a | ifaear or branched (G

-C(,)ai kyl group arg R3.and R are as defined

her ei nbefore, whigh or mul a((f.b) , when R

represents a hydroxylg desired subjected to the

action of an al kyl ati ng”agex acybating agent to yield the

conpounds of fornula (be),'a pdrticular case of the
1
R

conmpounds of formula (1)

4

wherein X, Y, R, R,, R3 and R, 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 (I/g;) and (I/gy), a

particular case of the compounds of formula (I) :

Vg,)»

wherein X, Y, Ry, R;, R3 and R, are as defined hereinbefore,

the totality of the compounds of formulae (I/g;) and (I/g;) constituting the cis—diol

compounds of formula (cis-1/g) :



-64 Ra wherein R 2 representt® -a group selected from-OR'a,
-OT;, OR',, -G-C(O---T,Hand --OT,--N R,Ri" wherein
R R" Ri, and T, arg as defined for fornmula (t), and :K"
Y, R3" R and R4 .are as defined hereinbefore, which

conmpounds of for whien R2 represents a |inear or

Al
'liﬁ! : are, if desiygd treated with
a conpound of fp &

branched (C, -C6)
(X), wherein R ,,)

R a and R', which are as
Or epresents a group

C}%.))--T,H. --- T,- OR',
and R "a are as defined

defined for f it iwka :
selected fromR b, -T,-- R D
and -Ta CO2R'" wherein T"Rr R ;
her ei nbefore, to yield theOonmppundR,of fornula (Pd), a
particul ar case of the conpgunds ﬁf formula (1) : .~ LA N
R3eR,, | f wherein X Y, R /R% R Rh(,,. and R, ; are as
deli N d), d hereinhefo theisfotality of the conpounds of

formulae (L'a) to (R%/ d) constituting the conpounds of
whersihgy 3 R1/R) R:.agd Ry are as defined hereinbefore,

which cis—diol compounds of formula (cis—I/g) are, if desired, subjected to the action of a

compound of formula (XI) :

FN

N=\
N N (XD),

wherein Z is as defined for formula (I), to yield the compounds of formula (cis—I/h), a

particular case of the compounds of formula (I) :

(cis-I/h),

(cis)

wherein X, Y, Ry, R;, R3 and Ry are as defined hereinbefore,

¢) or to the action of potassium permanganate in a polar medium to yield the compounds

of formula (i), a particular case of the compounds of formula (I) :



wherein X, Y, R, R2, H and-f4-are as defined for fornula
(1), . which conpounds of formula (Ile) may be subjected a) to
the action of a reducingyagent to yield the conpounds of
formula (I1f), a particular case of the conpounds of
formula (1) : (J4- ORI wherein X, Y, R, R, R; and
H4 are as defined b) or to the action of

osm umtetroxide i dit and in the presence of

4- et hyl mor phol iyne | 0 the coppounds of
formulae (11gi) and - _ Lcul ar ( gﬁse of the
conpounds of formula (T) : E herefPn X, Y, RI1, R, InD';
and R4 are as defined her eipbef Rtotality of the
conmpounds of fornulae (1'&) ‘apgf (
cis--diol compounds o: fornula (

g) ®gnstituting the
is-1:9) -66 (cis Ug), NR
tt a O-1 wherein X Y, R , RB and R 4 are are as

R R
wl%gé”g@g@ her i rl@e%ﬂdﬁ,a : egg@ hé}glggetgpgrpounds of formula

(g) ‘aré ected to’the action of a

it being possible for the compounds of formula (I/i) to be subjected :

o) to the action of an alkylating agent or acylating agent to yield the compounds of

formula (1/j), a particular case of the compounds of formula (I) :

'
'
[

Yoo 19),

OR,,

wherein X, Y, R;, Ry, R3 and R, are as defined hereinbefore and Ry represents a group
selected from linear or branched (C,-C¢)alkyl and linear or branched (C;-Ce)alkyl-

carbonyl,

B) or to reducing conditions in the presence of NaBH,4 to yield the compounds of

formula (I/k), a particular case of the compounds of formula (I) :



conpound of formula (XI') (Xl),q3 2z wherein z is as defined for
formula (1), to yield the conpounds of forrmula (cis-T./h), a
particul ar case of the coggounds of formula (1) : wherein X
Y, R3, R2, R and R4 are.-d5s defined hereinbefore, (cis-lih),
or to the action of pébassi um penpanganat e in a polar medium
to field the conpou of formula (1/1), a R rticular case
of the conpounds of ; ' L) 6 xWwherein Q, 'y, R, R, R3
and R4 are as defjned 0 it being possible for the
subj ected a) to the action
of an al kyl ati ng agent at Mg agent to yield the
conpounds of fornula (1/j), la pafticula
conpounds of formula (1) 1 oM~ o~~~ " =R
(3 RR ORO wherein X, Y, R, IR, and' 14 are as defined
herei nbei ore and R O representd a gPbup selected fromlinear
or branched (C;i _C6)al kyl and(tlm'ngear or branched
(G -C~, )al kyl- carhony'l,
wherein X, Y, R, R;, R3 and R, are as defined hereinbefore,

the totality of the compounds of formulae (cis—I/g) and (I/k) constituting the compounds of
formula (I/1),

I,

wherein X, Y, Ry, R,, R3 and Ry are as defined hereinbefore,

v) or to the action of a tosylate chlonde, followed by the action of NaNj in the presence
of hydrogen peroxide, followed by a reduction step, to yield the compounds of

formula (I/m), a particular case of the compounds of formula (I) :




i) or to reducing conditi ons™ PRt he presence of NaBH4 to

w eld the conpounds of fornula (Il1k), a particular case of
whdreinconpoRin®s, Bf afdRn7wlaa defiped B@einpafok®, "P, a wherein X,

Y, R, R2, R3 and R4 are as defined hereinbefore, the

totality of the conpounds of fornulae (: is-vg) and (1.%)
wlﬁ'?ﬁ' H JJ'I,H ) J}ﬁz #P %u?ecteffor mila (111), a (}H wherein

as defined hereinbefore, y) or

t o It)helthkﬁttbahe attien dvHsyrbat dicxtiderin dies ptresd:dce\m”oﬂlplyedyhphos;ihltento

of NaN in the presence _of hydrogen peraoxide, I | owed

r educitignthst e@mpaugdyiod| Prppls” denpaREcHer cassr ﬂﬁﬂ& eqmpwjn saof

partig HJS@ @ase of the compounds of formula (1) : NH2 -69 w

her ei n R ,R3I R, and R : are as defined hereinhefore,

, whi ch conpounds of frnndia (U) are subjected I) either to

the action of carbop nfOdee in the presence of diphenyl

phosphite, to yie pourdds of formula (1/n), a

particul ar case of of formula (1) : O

,wherein X, Y, R, ay e as defn)ned

her ei nhefure, Y-----

wherein X, Y, Ry, Ry, R; and Ry are as defined hereinbefore,

2) or to the action of a compound of formula (XII) :
Hal-G" (X1D),
wherein Hal is as defined hereinbefore and G'; represents a group selected from -R.,
C(W3)-U-V, C(W3)-W3-T}, S(0)n-W3-T; and S(O),-U'-V', wherein R., W,, W3, U, V, U/,
V', T) and n are as defined for formula (I), to yield the compounds of formulae (I/0,), (I/0;)

and (I/o3), particular cases of the compounds of formula (I) :

(1/01)7




2) or to the action of acoan)de of formula (Xl1) HaI-G;
(XI'l1), wherein 1lla] is as defined hereinhefore and (i’
representx a group selected from-R C (V\Z)XU-V C(V\2) VBT ,
S(O°~Wi,-T, and S(O,,-U -V, whereipn-¥ W, U V, U,

, dn@lreazsdeflnedfor formul & } the
conpg ' lae (L'o0,), (11'02) ' i ar cases
of -t b < formula (1) x ti’ ' M | \ r
tyy-1 o NI i R-~;Y-HN

OR" R' R3. R4 and G

(I/0,), (Toy),

wherein X, Y, R;, Ry, R;, R4 and G'; are as defined hereinbefore,

the primary amine function of which compounds of formulae (I/0;) and (I/03) is protected
by a protecting group for primary amine groups to yield the compounds of

formulae (XIII/a) and (XIII/b),

(X111/a), (XII/b),

wherein X, Y, Ry, Ry, R3, R4 and Gy are as defined hereinbefore and P, represents a

protecting group for primary amine groups,

which compounds of formulae (I/0;), (XIII/a) and (XIII/b) are, if desired subjected to the
action of a compound of formula (XIV) :

R.-Hal (XIV),
wherein Hal represents a halogen and R, represents a group selected from linear or
branched (C,-C¢)alkyl, aryl and aryl-(C,-C¢)alkyl wherein the alkyl moiety is linear or
branched, and then, in the case of compounds of formulae (XIII/a) and (XIII/b), are



~CR RLIlzf ! Ito NB C tha primary am ne function of
whi ch corrpounds of fornulae (Vo2) and (L10o3) is protected by a

sﬁ%&tt it d&?ldgg)?lrgr@leél%ﬁe(cﬂ&', Irf'l?é' %Slxﬂg?anﬁ?%eﬁ}ﬂfﬁ &Q&Wléh G d &?m%)u:?ds of

foim@laeNHpY), ({px1add €)ps), piHtiduldr)casasteditied compourids Rﬂlforﬂﬁl,la }®;, R4
and Gi are as defined hereinbefore and P1 repres protecting
group for primary am/neXgr oups, of sa which conmpounds of
fornmul ae (Vol), d (ﬁ(lIL"b) are, if desired
subjected to the a conpound of formula (X V)

o)

Y----. (Ip)),

(I/p,), (Upy),

wherein X, Y, Ry, Ry, R3, Ry, G') and R are as defined hereinbefore,

which compounds of formulae (I/p,) and (I/p3) are, if desired subjected successively to the
action of a compound of formula (XIV) as defined hereinbefore and then of a compound of
formula (XV) :

Rq1-Hal (XV),

wherein Hal is as defined hereinbefore and Ry may take the same definitions as R, to
yield the compounds of formulae (I/q;) and (I/qs), particular cases of the compounds of

formula (I) :



RCE-Hal (RIB'), wherein Hal ?g%Fesents a halogen and R 1
represents a group selected fromlinear or _branched (C1
C6) al kyI Xar yl and aryl - (CE- Co) al kyl wher e1 r?<the al kyl

noi ety branched, and thes

conp | ae (XIIL'a) and (Xl

sub 2d t glconditions deprotecting

f unct :: he conpounds of onr |1 P2)
nd-{( ar cases ofthe conpo ‘ (1y Q
R c~N ™3 H K44 C, wherein X, R RYTR , OR4,
Ur andRrr afe ag def ned herelnbefore whi ch éonpo nds |a R,

BL,) are, if desired su ed

fornmul ae (Upk%%

successi vely u& th: ac fon of a compound of %r%ula (XIV)

as defined hereyn--ﬁoge and then of a conpound of Xdxmul a

(X V') : Rrt--- al (X¥ wherein Hal is as defined G,

her ei nbeflope and R, ,; may take the sane defimdj,ions as Re,,

to vyield the compounds of fornulae (Uqg;) and (h'qg3),
wheaein X Of &%), BRagesRofG't, e, auhRoanelss définetldrenanhtze{¢1e)

it being possible for the compounds of formula (1/1) to be subjected :

o) to the action of a compound of formula (XII) as defined hereinbefore to yield the
compounds of formulae (I/ry), (I/r;) and (I/r3), particular cases of the compounds of

formula (I) :

(I/ry) (ry),

wherein X, Y, Ry, R;, R3, Ry and G'; are as defined hereinbefore,



IR R AR INf RA NR, jai Wherein X, R, R R4, G,, R,,:

and R j, are as defined hereinhefore, C i it being, possible
whieh cohpomaipeindsofl/f banrasudidctell t o be subjected : cr,)to the
action of a conmpound of fornula XII as defjned. herei nbef ore

to {/i &lther pgien 'mmﬁ%@lt%ﬁ aroy g/é U Vs tothe {i(ptmvnr §)f ap@lcohol of

arti a c
p, " ﬁ)&%ﬁf C% 5@@ %fheltelﬁg (b{%i)éégﬁ (aq I}GaI ?f %@h&f %}C lsg(%fkykgilo,up,
R27 Rb, yiRd @Bdompoudd£ofsortiefld (1), hepatiohiaf o, oMk dofdpolinds &
i ?f 70i f7. ds 01 f P2 Y11?!'1 Q (Fn) arc subiecle 1) either, when
G| repnskdbr's a group G (W2)-U-\T, to the action of an
al cohol of formula R n-041, wherein R Qrepresents a |inear
or branched (C ;- Cb)al kyl group,

Us),

0G;

wherein X, Y, Ry, Ry, R3, R4, G') and Ry are as defined hereinbefore,

2) or, when G'| represents a group C(W;)-U-V, to the action of a thiol of
formula (XVI) :
G,S-H (XVD),
wherein (G, represents a group selected from R, C(W3)-U-V and C(W,)-W3-T;, wherein
Re, Wy, W3, U, V and T, are as defined for formula (I), to yield the compounds of

formula (I/t}), a particular case of the compounds of formula (I) :

I1t),

wherein X, Y, Ry, Ry, R3, R4, Gy and G'; are as defined hereinbefore,



to yield the conpounds of forwlta (I/si), a particular case
of the conpounds of fbnnula (1) : k_Yto ;t.si , r13 00
wiich jeom%uhds"‘@?fcﬁhﬁllz?( 1tYh axlgl if @.«;lreﬁ2 treaRd Cithia AR ]figtentaﬁrﬁi are
as defined herelnbefore 2) or, when C,'; rep resen? group
th€y futdegd to a +¥4ctibo dtehmtmhgdhe hydr@xy Hundtionf to )fldldrthb aox(n}(WI)ds.of
G S - XVI)., wherei eprese a group selected from
fowﬁaé{/ew@pww#ﬂra@m %tf(wnjpowﬁs pr forpmisr il RO, V2, W8, U,
V and T; are as deflneckflx formul a (1), to yield the
corrpounds of for (IIt ), a parti cul ar case of the
conmpounds of for LR R f° f 1 1t7 C 01,
wherein X, Y, R, ‘and Ci are as defined
her ei nbefore, -.. ds of formula (Ft;) are, if
desired treated- ‘it gent and are then
(g; t he h)(/lé}hbxy function to

OH

wherein X, Y, R;, Ry, R;3 and Ry are as defined hereinbefore,

which compounds of formulae (I/r;) and (I/r3) are subjected :

1) either to the action of an anhydride of formula (XVII) or of an acid chloride of
formula (XVIII) :

[V-U-C(W)],0 (XVID), CL-C(W,)-U-V (XVIID),

wherein W,, U and V are as defined for formula (I), to yield the compounds of

formulae (I/v;) and (I/v3), particular cases of the compounds of formula (I) :

X X

-
, '

Iv,), V-Uu (Iiv,),

wherein X, Y, Ry, Ry, R3, Ry, G'1, W5, U and V are as defined hereinbefore,



formula (i/ul). a particulaf7gése of the conmpounds of
fon-nul a 4 OH whereipn X,. Y, Ra, , R and R_. ar
4s ﬂép@ﬁéﬁdlrﬁié?%? g anaeiq mydluwn focheld popOLds o1 fpsiflac
> ¢ the action
o (Wt apd yar gépél?lg‘f%}r:%dlfjsf%()f%% b oduiBhe t 1 0, Sot
fonnula (XX I111) @ [V-tJ- C(V\2)12() (Xvi1¥, G 1-(wW)-U. -V
(XVI | vvherean L; and V are as flnedfor forrTuIa(I),

toy formul ae )

part es of the conmpounds o 0,0
\' - wherein X R4, C 1,
W, - -LL 3 of i ned her ei ¥bef-o dehydr at i ng
condi t N8y s pdiumto yield e q

formulae (11w2) and (flwl), particular cases of |the R
conpounds of Rornu Ry }

G0

(Uwy),

T/w,),

wherein X, Y, Ry, Ry, R3, R4 and G'; are as defined hereinbefore,
B) or to the action of a compound of formula (XIX) or (XX)
0] 0]
B 0 (XIX), B (XX),
Y r
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 (I/x), a particular case of the compounds of

formula (1) :

I7x),

wherein X, Y, Ry, Ry, R3, Rs and B are as defined hereinbefore,

y) or to the action of a linear (C;-Cg)alkyl dihalide to yield the compounds of

formula (I/y), a particular case of the compounds of formula (1) :



X&) (11w, ), (11W) wherein%_Y, R, R2, R3, 1(4 and G;
are as defined hereinhefore, 0) or to the action of a

conmpound of forrmula (Xl X) (XX) 0Q ~~ B,0 (XIX), Bs
tiro (xx), 0 ou: wherein Bis as defined for fornula (1) and

1V represents a hal ogeh>at om er a jhydroxyl group, to yield
t he conpounds of for a (L'x), a|particular case of the
conpounds of fornul a Y IS _css_\ {_} wherein X, Y, R,
Itz, R and B are as d w fore, y¥Yor to the
halide to yield the
arti cubar case of the

action of a linear (C;-
conpounds of fornmula (L , ap
conmpounds of formula (1) tT Y}‘{O

1

(C¥O
2 m

wherein X, Y, R;, Ry, Ry and R, are as defined hereinbefore and m 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 (I/z), a particular case of the compounds of

formula (I) :
X

(I7z),

V—U

wherein X, Y, Ry, R, R3, R4, W5, U and V are as defined hereinbefore,

which compounds of formula (I/z) may be subjected to an excess of anhydride of

formula (XVII') or of an acid chloride of formula (XVIII")
[Vi-U,-C(W3)],0 XVII), Cl-C(Wy)-U;-V; (XVIID),

wherein U; and V; may take the same definitions as U and V, and W, is as defined

hereinbefore, to yield the compounds of formula (I/aa), a particular case of the compounds

of formula (I) :



FT;. mwherein X, Y, R R2, R87and R4 are as defined

herei nbefore and in is as defined for fornula (1), 8) or to
the action of one equivakent of a conpound of formula (.XVII)
or (XVI1l) to vyielg the'conpounds of ffbrmula (.1iz), a

particul ar case of/fhe | 8, of formula (1) : (1,'z),
wherein X, Y, RE % . Ra 2, Uand V are as defined
her ei nhef ore, whi,eh~¢ formul a (liyz) may be

subj ected to anvyexceg de of forrmula (XVI1') or of
an acid chloride of q O[V U-C(W):20 (XVIl"),
CIC(\V2)U -VI (Xvill"), ereiin Ugf and V7 may take the sane
definitions as 1J and V, &d WeNs as—8efined ~herei nbefore,
to yield the compounds of forfulal(L' a®), a particular case
of the compounds of fornw (1) g%a), wherein X, Y, R, R
, R3, R4, W, U. V, t.li and v arg_as defined herei nbefore
c) or to dehydrati ng condi ti ong”i n anWacid nediumto yield

t he conpounds of fornula (fIab)VLh particul ar case of the

WHSFh Ra Yadts RecChBvol AR Sy B SohN AT ARaRAbet gl 8

(1/ab) are, if desired reduced in the presence of NaBH to
yield the conmpounds of fornula (Lac ), a particular case of
eher conpehydistind doadinidha inl hn Yacid medium to yield the compounds of

formula (I/ab), a particular case of the compounds of formula (I) :

(I/ab),

wherein X, Y, R, R,, R3 and Ry are as defined hereinbefore,

which compounds of formula (I/ab) are, if desired reduced in the presence of NaBH, to

yield the compounds of formula (I/ac), a particular case of the compounds of formula (I) :

(I/ac),

wherein X, Y, R, Ry, R3 and Ry are as defined hereinbefore,



(ltacl, OH wherein X, Y, R3. -R%,- R3 and R4 are as defined
herei nhefore 7s d) or to the action of a peracid or of

di. oxi rane to I I
d) 6atr° ti cu?catllronc 3 pefra%l%eoef‘c(gfrr%}érﬁeﬁ 8 Q? ?({ é’lef(?)tﬁ% cgm&?}%(l f
X formulRl(1/adR a phticulRREsd ¥ tBE eoraﬁoﬂ@ifslomwnhﬂﬁ gl nbef or e,
(I'/ad), Whl ch conpounds of fornula (l1/ad) are, if desired

treated with winonia orXV\/lth a primary or secondary ani ne
to yield the conpo rrrulae (Lae;) and (1/aez),
particul ar cases pounds of formula (1) : OH

(razz), wherein X\ R X, R3.and Ra are as defined.
her ei nbefore, R_.i.$ a% for mul &/ad).) and R,
represents a gra{up Y , -C(W)-TJ-V,

-C(W) -W 3-1" -S(O 0Cl)n-U -fir', wherein

Raj, V. W8, 1J, V, TI, 1Y &and
her ei ubefore, it being posstI e v¢ ‘conmpounds of fornul ae
(1/aej and I1/acs} tee be suhieet’ed a) ! when R and Rd, each
represent a hydrogen atom to the action of a. conpound of

whaemiKaY (KX, )R2aB3 ded Rnett aseieénmbbcmn@efane,yl el d the conpounds
of formulae (.L/af,) and (1/af'?2), particular cases of the
conmpounds of for mul a (1):

which compounds of formula (I/ad) are, if desired treated with ammonia or with a primary

defi ned

or secondary amine to yield the compounds of formulae (I/ae,) and (I/ae,), particular cases

of the compounds of formula (I) :

OH ¢
(I7ae)), (IVae,), @

wherein X, Y, R;, R;, R; and R, are as defined hereinbefore, R, is as defined for
formula (I) and Ry; represents a group selected from Ry, -C(W;)-U-V, -C(W;3)-W;5-T),
-S(0),-W;-T; and -S(0),-U'-V', wherein Ry, W», W3, U, V, Ty, U’ and V' are as defined

hereinbefore,

it being possible for the compounds of formulae (I/ae;) and (I/ae;) to be subjected

o), 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 (I/af}) and

(I/afy), particular cases of the compounds of formula (1) :



"Vo-79'f -N - O, RFNWB-R j~---G 1z (lI/af,),
wherein X, Y, R, R2, R3, R4 and | are as defined
her ei nbet or%( or to the action of a conpound of fornulae

(X1 X) or (,., ) as defined hereinbefhre to- ’yi el d the conpounds
of forsal ae '(L@gl)Kand (1/ agZ) par al cases rf the
conpo of. fafmula (1) x 1 0 ~gis R3," R2, RS.
R4 angd Q 'd her ei nbef or e;™xg s _acthon of a
conpdéund 1) as defingd _he pef orle to|yield
t he " ul ae(lrah~) and 9 Fisqul ar
cases of t ecé}frpou ds ¢ fornula (1) X
R, 3
R, R,
- -
7 Z
(l/af)), (I/af,),

wherein X, Y, R;, Ry, R3, R4 and Z are as defined hereinbefore,

B) or to the action of a compound of formulae (XIX) or (XX) as defined hereinbefore to
yield the compounds of formulae (I/ag;) and (l/ag,), particular cases of the

compounds of formula (I) :

(Vag,), (Vag,),

wherein X, Y, Ry, R;, R3, Ry and B are as defined hereinbefore,

¥Y) or to the action of a compound of formula (XII) as defined hereinbefore to yield the
compounds of formulae (I/ah;) and (I/ah;), particular cases of the compounds of

formula (I) :



.3et ~ “RRNYR-801" R.glJ pl//Ill'" [[~~Rd, R-N4
bal . 2 CC NRRd, wherein X, Y, R.. R,, R3, R, Rs, Rj)
and C are as defined here dt%aty), ihefoge, 8) or to the
action of,rﬁﬁphenylphosphine di hrornide i-n:the presence of
triethytd nﬁneoto I%ield the compounds-of forgulag (T.%i), a

parti casg of the conpounds of lal|{l) :"Ra wherein
)C, Y, R R R s and Rdl are & C efore, )
or \l_qd Hitions in agaci eld the
conpounda (I'laj2) and par af the
conpounds D:

(I/ah,), (I/ahy),

wherein X, Y, Ry, Ry, R3, R4, Re, R4y and G'y are as defined hereinbefore,
8) or to the action of triphenylphosphine dibromide in the presence of triethylamine to

yield the compounds of formulae (I/ai), a particular case of the compounds of

formula (I) :

(Vai),

wherein X, Y, Ry, Ry, R3, R4 and Ry are as defined hereinbefore,

g) or to dehydrating conditions in an acid medium to yield the compounds of

formulae (I/aj;) and (I/aj3), particular cases of the compounds of formula (I) :



-81 -
-81 0R RRd, N(ilaj,lI, wherein X. Y, R, R, R3, R4, Rs
and R 31 gre as defined hereinbefore, e) or to the action of
a conpound of forrmula (.XXI') : Hal--C(\We}-<-T3 (XXI), wherein

e,‘sertgs aghal ogen atom and W dNT, ape as defined
fla|(l), [fo vyield the conpou of  foflnul & (T%j ), a
3 5 ¢ ORI : R

par-t t he conpounds of f, S
¢Hiaj Y, R, R, R3, R.\W2 defi ned
her el it Qnpounds (.L'a) to ( 8 t he
totalit nponds of the invention,

necessary, cording LoRa conventional purificption R,

t echni que, i By~ ber, i f desired, separated into
different isofters according to a conventional separ
t echni que and which are converted, if desired, into%heir

N- oxi des and, where appropriate, their addition salts with a
phar macellf3i:bal | y acceptabl e acid or base. 18/2irocess for the

preparagion_of c un of for a (l).wherein A represents
whgreéxg%ds} Rdei’éﬁﬂnan’g&@ §Q@S-‘gif("ﬁg§’?2%ﬁ?§?@?n R, and Rb,

whi ch may he the sane or different, -82 represent, each

i ndependently of the other, a group selected froma hydrogen

e) abow thaactiddRf agecomngouedcbfdomfuld (XXT) - U-V group, wherein R is
fi f f [ |
as defined for for mi—lﬁ—((Z(\)V’z)—\%!l (XXI),

wherein Hal represents a halogen atom, and W, 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) :

(V/aj),

wherein X, Y, Ry, Ry, R3, R4, W5 and T, are as defined hereinbefore,

the compounds (I/a) to (I/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.

18. Process for the preparation of compounds of formula (I) wherein A represents a group

of formula —CH(Rs)-CH(Rs), wherein Rs and R¢, which may be the same or different,



and Weach represent an oxygeR2atom U represents a |inear or
branched (Cl-C8)aikylene chain and V represents a hydrogen
atrephes@it, daoh amdbpBddnoigeifhies ofher, ™ gougselbged flom a hydisaen @iom,Zn
is as defined for formula (1), characterised in that as

stQ@R¢ BroyP raad er War(é(WﬁelrJeV grcélpus\é@r%r?pdﬁn gl seianed tor rpmanla gy W)

Pl e B el 4P oulbroral (b TRAEE T an B ogh tippened

t G{Cr-@g)ﬁlld}ﬂexh&c}ﬁmp@ﬁ(ﬁv I SO @H?dﬂo@eﬁ BRm, Pt esene R6Q6gether form a
- met hyl nmor phol i ne N-oxi de. o the action of pot assi um

p@rmm] gandde Oottowedhbrgir 2duast dedmed Somigraobi (Unchoaaeystdiidehat
to yield, depéending on the nmethod, the cis- or trans-diol
conpounds ofllfornmula iliak), a particular case of the
conpounds ofZ formula (1) Y' | 3iic) (flak), off wherein
X,as ¥Ytartitlg mReri&ls tAerd aRdusetdeoampodedd sfefdrhelagi/apef ore, whi ch

ci s-diol compounds of fornula (cis4llak) are, if desired,
subjected either to the action of N, N -carhonyidiimdaz-ole

or of N, N -thiocarbonyldiimdaiole in the presence of

2- but anone to vyielsg e co(;rpoqus of formula (cis-Val), a
particular case @ s of formula (1) : I 'e "---_
K >

(I/C),

wherein X, Y, Ry, R,, R; and R, are as defined hereinbefore,

which are subjected to the action of osmium tetroxide 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 (I/ak), a particular case of the compounds of

formula (I) :

(I/ak),

wherein X, Y, R}, R, R3 and Ry are as defined hereinbefore,

which cis-diol compounds of formula (cis-I/ak) are, if desired, subjected :



-Orrs wherein X, Y, Inp;, R2, R3 and R4 are as defined
her]ee| n(l)3 efé) rc€; and YM C@?b f({“ﬂl gg%(;&ror ))f giﬁ“@w(f(a } g{jiﬁ]taiggqtoqee n
I—@F rﬂlles%négo& ol Qutlil#qeogeﬁ%lo( s dg O%Adg%'f%%uﬁi)(%k II}B))('5 a"\f}ﬁ'ﬁ@lﬁlgr

represents a atom an represents
sekeof 8@ conpousd{ & Rymlila (L', -~( v'z) tid "1'i, (t3)" 4 "3 71
and --S(Or,-U-V. wherein!2, W8, UV, i ' Vand n are as
defined for fornula (ﬁ§ to yi el d the conmpounds of fornula
(PPam, a partic e he conmpounds of forr:xula (I)
OROI I j. fq R Ra J| OO I(7; arr), mhereln X Y. R,
R,, H3, H4 agd’& Yed herernn 9;; t he conpound
of formula (1llany the totall of the conpounds
of the invention, are ~purifg ed, if necessary, accordi ng
to a conventional purifidatio teohnkque which may be, if
desired, separated into fhej Ferent isomers according to a
conventional separation t er Omi~glie ahd which are converted, if
desired, into their N oxide wWhesie appropriate, t hei r
addition salts with a phar .ceutrcally acceptabl e acid or
base.
wherein X, Y, Ry, R;, Rz and Ry are as defined hereinbefore and Z 1s as defined for

formula (I),

® or to the action of a compound of formula (XXII) or of a compound of
formula (XXIII) :
Hal -G, (XXID), or G,-0-G; (XXIID),

wherein Hal represents a halogen atom and G, represents a group selected from
~C(Wy)-U-V, -C(W,)-W3-T}, -S(0),—W3-T; and —-S(O),~U'-V', wherein W, W3, U,
V, U', V' and n are as defined for formula (I),

to yield the compounds of formula (I/am), a particular case of the compounds of

formula (I) :

(Vam),

wherein X, Y, R, Ry, R3, R4 and G; are as defined hereinbefore, the compound of
formula (I/am) 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



19. Pharmaceutical conpositions conprising as active
ingredient at |east one conpe@dd according to any one of
clains | to 16, in combination with one or nore

%Wi%gg@@%a%?&e&%@%g, |NQELiredNORid AKLE RXAIBLLARE, here

rmaceut I cal’ conpositions according to claim
1$ppeeprité, sheigadditibieagdts winea phinv euticagiv edéniblasddodbag. t o
any one of claims 1 to 16 for use as nedicanents in the
treatment of cancers.

19. Pharmaceutical compositions comprising as active ingredient at least one compound
according to any one of claims 1 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.



