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1 0 APR 2007 -1 SUBSTI TUTED BENZOL[ E] [ 1, 4] 1 0 APR 2007

OXAZI NJ 3, 2- @G | SO NDOLE DERI VATI VES, METHOD FOR
PREPARI NG SAME AND PHARMACEUTLI CAL COVPCSI Tl ONS
CONTAI Nl NG SAME The present invention relates to new

SURSTHTMITE IR 4 SDBVNQ P, 2 <3)ISTINDOLE OERMATISES, METAOD FOR
pFBE E‘%o? @ FhANP P RYHICEUTELGRMROSIPIRNNBORTAINING SAME

composi tions contalnlng then1 The conpounds of the
r esent |nvent on are e the ti.c.use ow n
ThGEb et T Qi beatele fli?f*bpxafcwo eisqiadol grgpouds, to a
probRgrie} el pRESMtion 244 to%ﬁiaceﬁﬁcal%ﬂm@)é%@néj @éfgalhﬁlgsthem The
the synthesi s of benzoxazi noqui noline conp
congprouinds afrther prssapentdngion aRabe Nalmlpiplth@albﬂuun usEmengaoltheu anti-
337 %l I ms substituted 7, 12-di oxabenzo[ a] ant hr acene
5 and describes their anti-cancer properties.
10 The novel ty of the conmpounds of the present
invention is to be found both in their structure and
In the litggetiye, JsBhagm. §gie'ncqsu i 6&@;\}@1‘5131’%@ 16 describes the synthesis of
serp ORI B S SHBST S FTRRLS, Mpbhacon
EP 084 aB8YT clmimne s‘abﬁﬁu{fetl c7a12 &mwoefﬁ@qa nescent cﬁﬁigﬂﬂkﬁd@ doli) describes
iRB. O/(CH2)NM Ra N ZO/ Owl 1 mOR2 u \ 15
ﬂm%ﬁ%@é@ﬁﬁfpﬂwvﬁﬁépresents with the carbon atoms to
which it is attached, a phenyl group or a pyridyl
group, Z represents a group selected from hydrogen,
Thehalvelye nf tha mdntpben@;rafdbspﬂesm afveﬁfﬂon 12@0 be ﬁﬂﬁlﬁ&‘)dth 1n thelr structure
al kyl i.n whic
andam(%eﬂ)nﬂﬁee@ﬁ -%H@ur i argé%ﬁs rigir bblaw@Hélahtyaw |a1§seyclearly superior

conﬁfﬂéd\{zﬁlfh%ﬁ{ﬂsﬁﬁas dfthdbiiGhart he al koxy niety may be

I near or

The present invention relates more specifically to compounds of formula (I) :

R
3
0 (CH,) —N
y 2/n
N AN

wherein :

e W represents, with the carbon atoms to which it is attached, a phenyl group or a

pyridyl group,

® Z represents a group selected from hydrogen, halogen, and the groups linear or
branched (C;-Ce)alkyl, aryl, aryl-(C,-Cs)alkyl in which the alkyl moiety may be linear
or branched, aryloxy, aryl-(C;-Cs)alkoxy in which the alkoxy moiety may be linear or
branched, hydroxy and linear or branched (Ci-Ce)alkoxy,
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branched, hydroxy and |inear or branched (C I
-C6)al koxy, 1 0 APR 2007 -2 Rl represents a gro%p
sel ected from hydrogen and the groups |inear or 0 APR 2007
branched (Cl-C6)alkyl, aryl, aryl-(Cl-C6)alkyl in

whi ch the al kyl noiety may bg_linear or branched and
-C(O-R5, or a linear or branched (CI C6)a|ky|ene chai n

bs, entlca r different
3@% %g&géﬁ ?Mﬁl?ggﬁgd' gen an&m%ﬁgdtgoﬁﬁnmﬁﬁgﬁarOrbmndwd
(OR@G)aﬂbjI% B, af§ORBEC,)alkyD)ilk6whioH th@(a@ lNh%ty WIE! 8k Ninear or

[es a group . sel ected fro en and t he
ngd |apqle] é&O)o]}{_gkﬂr éﬁéﬂ’?@ﬁ or @nc kéq)alk §iefr ebajn substituted by

?PS%??“&E upa)ﬁlﬁ{:]ﬁ Q)F' i fe ek r&%&%& i%%i%tae kyo?ﬁl; lrlr%llo %?nyanr(rieg}e SEOUpS cyano,
IDﬁaa@ﬂbﬁhb{KhRBeﬂX@MduﬁﬁyEu&yhnﬁg,R6 and R7, which may

Q@}identical or different, each represents a group
%Pted from hydrogen and the groups |inear or

br WRP ?é?)résglts %@{q&‘ ¥lectdd ﬂog@ﬁ')‘ﬁil ﬁ% h lrang Et% Fgaag%ﬁgig%ro&rr%%nched

whi ch” the al kyl ™ noi ety nay
+ R7(Giegetikgl hfycbnowy, limetah of fhearhed (Gie@s)alkony, (aaylr WiygC;-Co)alkyl

th ocyclic. heterocycle havin ring
rrerb i Ehigh e c%lfyl E‘?Partwi e o r%'ﬁ: 1?%@16? frrw@xy,'ls
syst Rfh@l REGORih limiyecreoldaﬁt%m selfft&f datw ?ép%%)éﬂéfh %ng selected

nitrogen, R-, represents a hydrogen atomor a
f or miPm hydkpggp eVirenps hingar R brexpnheé éﬂré?a)iillgd,oaqyl and aryl-

sel e ogen d the u ar _or

o o AT AASGPRE PuBT ot ufly DY Riear R BEheia. o

whi cRg Hh®, abgf}thernﬁ)h@]; wiilByheDgitlob & @fonPlearrying them, a monocyclic
branched, -S(O I-R6 (wherein R6 I's as deflneé

her eh¢igaf i@ DaYiRE 5 Ple fridRge FcEIbaTs ik ejionalty cemtafingrirothe ring
t 2 t
10,2551 LA B oy SRS LBy LAPRERGRLS °

represents a group sel ected from hal ogen, cyano, -OR6,
R6R7, - C&Hé(]% and - C( O NR6R7 wherein R6 and
TSIPISS%%S r?\%eé‘ OB BERIPSH 9Tl RACHAHRY R wrhiestin fray

g FpRRL i€l gﬁh? déefefc?e'aeﬂBm ﬁﬁfrg Jnegﬁfwgﬁugs lin near, ot branched

i ndependent | a group cte
16¢ dfa)gkyl, aml t drgl- ﬁﬁl@@@&lkb/] nreamhldr the atkyhedoiety may be hnear or

a. - I [. and aryl - - CG) al kyl in which t
%FW%@@VR%@%@“%wM dsﬁfgﬁr%ﬁﬁeﬁéféo%&n s RiFiPhiRn nteger
b@gfﬁirﬁlﬁrlf td Q Acludiviel ahleT ORY (RBGRIATP Ryfradehdl NinkheB} bfanched

nonocyclic
(Cy- Cs)alkylene chain and Ry represents a group selected from halogen, cyano, -ORs,
-NR¢R7, -C(O)H, -C(O)ORg and -C(O)NR4R; wherein Rg and R, are as defined

hereinbefore),

Rj; and R4, which may be identical or different, each represents, independently of the
other, a group selected from hydrogen and the groups linear or branched (C;-Cg)alkyl,
aryl and aryl-(C;-Ce)alkyl in which the alkyl moiety may be linear or branched, or

R; and R4 together form, with the nitrogen atom carrying them, a monocyclic
heterocycle having 5 or 6 ring members and optionally containing in the ring system a

second hetero atom selected from oxygen and nitrogen,



heterocycl e having 5 or 6 ring nenbers and optionally
containing in the ring systema second hetero atom

sel ected from oxygen and nitrogen, 1 0 APR 2007 -3 1t} APR 2007
represents an integer of froml to 6 inclusive, to

their enantionmers, diastereogsonmers, N-oxide, and to

addition salts thereof with a pharmaceutically

. d_or.ba ein "aryl" is to be
* 3?1%@?%?’% %)gn glgé%é 3?1 ?ﬁlélslgfop%ﬁ Venapht hyl ,
di hydronapht hyl, 5 tetrahydronaphthyl, indenyl or

i ndanyl group, .each of those groups bein3 optionaIIy
to thels enanipegrsyligtrreeipomerse Nrerade.| @l torddifiph calistthereof with a

h : I en, linear or branched

P a?’é?%céﬁjk%%%ﬁ%’%é@?ogf%%ranched (G -08)trihal oal kyl ,
hydr oxy, linear or branched (G -C6)al koxy, and am no
optignally substituted by one or two linear or branched

wherein. cggyh| Bylo 8¢ otdststopd aevigninge phemyla saphtiudaldilydronaphthyl,
i t i it . .
5 tetr??n}gil?gr}aggih%, aeiy 1t Qe RY ﬁ{}g\{;,gg%{h' aF qHOSﬁy%rroggslrjg)ﬁﬁng optionally

‘ any [i’mitation, oric,
sublsﬂnﬂuf;f!dLhyi ane phpmmiﬂeintiqa_laﬁeiﬁﬁfﬂemt grbﬁlisufblld@&!d_eﬁrdnﬁ%halogep, linear or
ctl ¢, uylr.c, nmlonic, succlnic, utari c, umari c,
brapfeg éﬁﬂ'g?yai@\f’e‘?@?f 65 brAnetied {C s G ribaloalkue et IlisE@SrfTcbranched
(CaNGalkSAP AT Gmitd %ﬁﬁ&ﬁally sultRRfed I?)? rogwtli'ngﬁl bY branched
oned, w thout

accept abl e bases there may be nent

(Chﬂhﬁﬂgﬂngomﬁs any limtation, sodium hydroxide,
pot assi um hydroxi de, triethylamne, etc... Preferred
conpounds of the invention are the conpounds of formula

10 Ambh} tEOpELGREAGEAY adPepabRSRAE (Bérk ¥ndyObd Rebdrad (Whout iRplyi
0/(C2)- \ 3 NRa ZOOMWal Wb NRLt QR TTYHE
any\\Watalion, fiydrarblorirg hydrabrowgic, salpiweicnphesgherdc,desktinetdifiuoroacetic,
lactfc(,)r;;w'hﬁc,( Qa‘lonic, succinic, glutaric, fumaric, tartaric, maleic, citric, ascorbic,

methanesulphonic and camphoric acid etc. ..

Among the pharmaceutically acceptable bases there may be mentioned, without implying

15 any limitation, sodium hydroxide, potassium hydroxide, triethylamine, etc. ..

Preferred compounds of the invention are the compounds of formula (I) corresponding

more especially to formula (IA) :

R
o003
0 _(CH) —N
N TN
R4
Z 0 0
D
R, O/Rz

wherein Ry, Ry, R3, R4, Wy, Z and n are as defined for formula (I).

20 According to a second advantageous embodiment, preferred compounds of the invention



20 According to a second advant ageous enbodi nent,

preferred conpounds of the invention 1 0 APR 2007 Ab

are conpounds of formula (lI) correspondi ng nore 1 APR 2007
especially to formula (IB) iRB O/(CH2)-NNRa OO

Z\l (113) NR \ 0 -R2 whepein R, R2, R3, R4, Z and

n are as defined hereinbefore. According to a third

advant agegus e i ment referred c oynds of the

are AR B R T e O BB €SS Rerr Ly ocaHE BBhondi ng
nore especially to formula (1C) : O/ ) -NZ R3 NR
a 00Z~~ (1CQ NNyt \ OFRey bR ei’n R, R, R3,
R4, Z and n are as defi edﬁréreiznfbefb{e. I n one
enbodi ment of interest, [thexgroup Z priferred in
accordance with tpe inventiga t he hydrogen atom 10
I n anot her, Dol men fterest, the group Rt
preferréefi th the invention igByhe
hydr ogen a z S M -C(O)-R5 wherein RS
represents nore elpeci 3 hydr ogen at om
Advant ageously, the group Rz|preferred in accordance
with the inventioRiis theshyo ?ﬁ?ﬁﬂiz atom and t he group
-CH2CH2O- Rs wherein R3 represerfs nore especially a

whel}xgrfggﬁ?, R3, R4, Z and n are as defined hereinbefore.

According to a third advantageous embodiment, preferred compounds of the invention are

5 compounds of formula (I) corresponding more especially to formula (IC) :
R
o3
O /(CHz)n-*N\
N R
4
O
Z @)
Z | (IC)
NS
A
R, O/Rz

wherein R, Ry, R, Ry, Z and n are as defined hereinbefore.

In one embodiment of interest, the group Z preferred in accordance with the invention is

the hydrogen atom.

10 In another embodiment of interest, the group R, preferred in accordance with the invention
is the hydrogen atom and the group —C(O)-Rs wherein Rs represents more especially a

hydrogen atom.

Advantageously, the group R, preferred in accordance with the invention is the hydrogen
atom and the group ~CH,CH;O-Rg wherein Rg represents more especially a hydrogen

15 atom.
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15 atom 1 0 APR 2007 -5 Very advant ageously,
preferred conpounds of the invention are those wher

n represents the integer 2. Especially advantageou ﬁﬂEAPR 2007
the groups R3 and R4 preferred in accordance with the
i nvention, which maybe identkcal or different, each
represents independently of the other a 5 linear or
branched (C, - Co)al kyl group. Conpounds preferred in
accordance with the invention are :

Verdrdddart8ddavénypramtrid)8 pyhd dsDriydmosyRens o @E@%EIQLnOIF fbpf‘esents

- c] phenoxazi ne- 1, 3- di one, 2-[2- (dlethylan1no)et

the iegeydr oxyb enzo[ a] pyrrol o[ 3, 4- ¢c] phenoxazi ne- 1,3 -di
one,
2-[ 2- (di net hyl am no) et hyl ] - 5- (2- hydr oxyet hoxy) - 2, 3-di hy

Espél‘n@bﬁ%@bﬁh@ﬂh&l@' QB§ o@ﬂS' R]-Oand R4 preferred in accordance with the
phenova|ne car pa |0ne

inventjon, Whichanayyh eal#ﬁwwab@m%ffprest eactupriressnye trdopeyibethzal] th pther a

hn%g Fm%%ﬁlé%ﬁtﬁgﬁﬁﬁgg&hﬁyl]15s(glgggroxyethylnethanesulp

honat e) benzo[ a] pyrrol o- [ 3, 4-c] phenoxazi ne- 1, 3-di one,
15 : . : :
Corgpouyde H?%WP@H?W@?@FWW the inveniigrigrexy et hoxy) benzo[ e] p
* SR hes g A L hydrxspenzolaipyolofad-glohcporggipe . 3-dione
e & @S(tdmﬂadarsmml | 1$y1]—&Mrd@gfnmf@p)&ﬁtdopgbﬂ]pﬁaicb@zlm A113-@one,
raceyti ca cept e aci ase
o R el ea TS O ey Sp-arotsmeglafpymolol3.4-cl-

Iph¥ESKaLIRB-8-cafhidd Mgntg @iemextends al so to a process for
th%dﬁre paration o mpounds of fornula (1), 20 which

gnetbyleminmaethy - St(ﬁahydtrm‘éloxs)bm@a] agrrelbE,4-ciphenoxazine-
q§§§r|al a conpound of forrmula (I1) Z OW1 N (Il) H
Ferr W and Z are as defined for fornula (1), the

. mzqalmanﬁamM)ahymL(Qmﬁ%m@m@ﬂnaﬁarfegﬂfm&rﬁte%éﬁo ?pyrrolo—

protected b grotectlng group Pa well known to
déﬁé&ﬂ“§k¥$ﬁ@h Wie¥e art to yield a conpound of

o DRl Rethdibding)ethyl]-5-(2-hydroxyethoxy)benzo[e]pyrido[2'3":5,6][1,4]-

oxazino[3,2-glisoindole-1,3-dione.

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

acceptable acid or base, of the preferred compounds form an integral part of the invention.

The invention extends also to a process for the preparation of compounds of formula D,

which is characterised in that there is used as starting material a compound of formula dn:

Z 0
L
N 0
H
wherein W, and Z are as defined for formula (I),

the amine function of which compound of formula () is protected by a protecting group

Pg well known to the person skilled in the art to yield a compound of formula (III) :
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1 0 APR 2007 -6 Z O WaN LO PG wherein Po represents a
tert-but oxycarbonyl or phenoxycarbonyl group and MH %P%PR
Z are as defined hereinbefore, which conmpound of 2007
formula (I111) is treated with |ithiumdiisopropylam de
followed by 5 diphenyl chlogophosphate to yield a
conpound of formula (1V) : Z O W,;i100Ph)2 (IV) 1 Po
wherein Po, W de Z are as defined hereinbefore, which
compound of for is treated, in the presence of
bi s(triphenyl - phosphi ne) pal | adi um chloride, with a
conpound of formyla V) :lro B (V) 10(HHy yield a
compound of formula Wax I (Vvn 0 o wherein
Po, W and Z are as deiji ned hereinbefore, which
conmpound of formula (VP) is : 15 either treated under
an inert atnosphere with dinethyl
whaest B epesbed ety iog! rl
VI )(E N e angoiBondi of pﬂ%ﬁw%&fp AR lafld 2 are
as defined hereinbefore,

which compound of formula (III) is treated with lithium diisopropylamide followed by

diphenyl chlorophosphate to yield a compound of formula (IV) :

Z 0
P(OPh
ITI o (OPh),

Ps

wherein Pg, W) and Z are as defined hereinbefore,

which compound of formula (IV) is treated, in the presence of bis(triphenyl-

phosphiné)palladium chloride, with a compound of formula (V) :

0
\B
T
o
0\)

to yield a compound of formula (VI) :

Z 0 .
WEI | v
i
PG o
o\V/J

wherein Pg, W, and Z are as defined hereinbefore,
which compound of formula (V) is :

® cither treated under an inert atmosphere with dimethyl acetylenedicarboxylate to

yield a compound of formula (VII) :



(M1) wherein PG W and Z are as defined

her ei nbef ore, which conpound of forrmula (M) is : (r)
either treated with N-bronosuccini nide and benzoy Iﬂo(éﬁg 2007
peroxide to yield a conpound 5 of formula (VIII)

Z OCOOve W(VIE) N Po 0O o;wherein PG W and Z are

as defined herei nbefore, which conpound of fornula

(VMII'l1) is subjected to the @Mlon of hydrochloric acid

to yield a conpound of fpPiNi% (|x) . COOVMe  Z 0 COOMe

W (Tx) L\N 10 wherein W ? care as defined

herel nbef or e cowp 0 formJIa (IX) is

subj ect ed toWhe ctio di -tert-butyl W@arbonate in

the presence i et wnopyridine to yield a

conpound of formul aNX) APR 2007 s COOwe Z

:00Me (X) [/ Boc : dBoc

wherein Pg, W) and Z are as defined hereinbefore,

which compound of formula (VII) is :

¢ ecither treated with N-bromosuccinimide and benzoyl peroxide to yield a compound
5 of formula (VIII) :
COOMe

Z 0 COOMe
N

Pg

O
N
wherein Pg, W; and Z are as defined hereinbefore,

which compound of formula (VIII) is subjected to the action of hydrochloric acid to yield a

compound of formula (IX) :

COOMe
Z 0 COOMe
W& ()
N
H o)
10 wherein W) and Z are as defined hereinbefore,

which compound of formula (IX) is subjected to the action of di-tert-butyl dicarbonate in

the presence of 4-dimethylaminopyridine to yield a compound of formula (X) :
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15

wherein represents a single or double bond, Boc

represents a tert-butoxycarbonyl group and W andnﬁ 0 APR 2007
|

are as defined herei nbefore, which conmpound of for

(X) is subjected to the action of

2, 3-di chl oro-5, 6-di cyano-1,4g_5 benzoqui none to yield a
conpound of formula (XI) COOv Z O\ COOv WN Boc
50Boc wherein Boc, W aph@pre as defined

her ei nbef or e, mhlch conmpaund of formula (XI) is

subj ected toZ acpi on gf sodromnyet hanol ate and i s

t hen hydroly i N

coowe O
and Z are as

1) H 1 50C 10 whe(®} n Boc, W
i S , Which conpound of
formula (XIl) is su?ject he action of a conmpound
of formula (XIII) R (Al 5 di(CH2), -N R4 15
wherein R3, R4 and Ro%re a&-gétined for formula (1), to
yield a conmpound of formula (l/a), a particular case
wheé@éint -he--C osesgntdsa sihgleasrnddudle bond, BbcGepiRn®0H Tert-bSkoxycarbonyl

group and W, and Z are as defined hereinbefore,
which compound of formula (X) is subjected to the action of 2,3-dichloro-5,6-dicyano-1,4-

benzoquinone to yield a compound of formula (XI) :
COOMe

Z 0 COOMe
N

B
oc OBoc

wherein Boc, W, and Z are as defined hereinbefore,
which compound of formula (XI) is subjected to the action of sodium methanolate and is
then hydrolysed to yield a compound of formula (XII) :

COOMe

Z O COOMe
N

Boc OH

wherein Boc, W, and Z are as defined hereinbefore,

which compound of formula (XII) is subjected to the action of a compound of

formula (XIII) :

/R3

H,N—(CH,), N (XT)

R,

wherein R3, R4 and n are as defined for formula (I), to yield a compound of formula (I/a), a

particular case of the compounds of formula (I) :
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R3 0,(CFlZ)~~-N~-NRa ZOOW (Ua) N/ Boc \ OH

wherein Boc, R3, R4, W, Z and n are as defined 1 0 APR 2007

her ei nbefore, which conpound of fornula (1/a) is
optionally subjected to the sanme reaction conditions as
the conpound of fornmula (VILL). to yield a conpound of
formula (1/b), a particular case of 5 the conpounds of
formula (1) : ZR3 O/(CH2)"-NM NR ZOOW I (Ub
NIl OH wherein R3, R4, W, Z:Smdn/ e as defined
herei nbefore, 4 or sfject ed(q}éz th¥.sane reaction
conditions as the conp N of formulap(X) to vyield a
compound gf form(J)Ia (XfV) \.COOM Z O COOV W 1 1

(XI'V)

(I/a)

wherein Boc, R3, Ry, Wy, Z and n are as defined hereinbefore,
which compound of formula (I/a) is optionally subjected to the same reaction conditions as

the compound of formula (VIII) to yield a compound of formula (I/b), a particular case of

the compounds of formula (I) :

(CHz)n

wherein R3, R4, W1, Z and n are as defined hereinbefore,

¢ or subjected to the same reaction conditions as the compound of formula X) to
yield a compound of formula (XIV) :
COOMe

z 6} COOMe
N

| OH
wherein Pg, W and Z are as defined hereinbefore,

which compound of formula (XIV) is subjected to the same reaction conditions as the

compound of formula (XII) to yield a compound of formula (I/c), a particular case of the

compounds of formula (1) :



10 wherein Po, W and Z are as defined hereinbefore,

whi ch conpound of formula (XIV) is subjected to the
same reaction conditions as the conpound of forrrul
(XI'l) to yield a compound of forrmula (I/c), a GAPR 2007
particul ar case of the conpegunds of fornmula (1) : 10
APR 2007 -10 R3 O (CH2)Nn-NNR4 ZOOW I I (U) N
/OH Po O wherein Po, R3, R4, W, Z and n are as

defi ned herei nbefore, which conpound of formula (1/c)
is : N either optionally subjected tthhe action of
formc acid to yield conmpounds of % for mul ae (1/d) and
(Ue), particular casgs of tﬂiﬁzémeNQnds of fornula (1)
. R3 (CHZ)n O (CH2)n R4 N43Qt ZpOZ~0O0
(I/e) whefein R3, R4, W, Z
efpre, * or optionally

a compound of formula (XV)
({c)

W NHOHOOGHHOO
and n arezZas defoned
subj ect ed e ac

OH
O/\/

wherein Pg, R3, R4, W1, Z and n are as defined hereinbefore,
which compound of formula (I/c) is :
m cither optionally subjected to the action of formic acid to yield compounds of

formulae (I/d) and (I/e), particular cases of the compounds of formula (I) :

R,
R, J(CH,) N

ool X

(Vd) (Ue)
wherein Rs, Ry, W1, Z and n are as defined hereinbefore,

m or optionally subjected to the action of a compound of formula (XV) :

Ry—G (XV)

wherein G represents a leaving group and Rg,, which is other than a hydrogen
atom, has the same definition as Rg in formula (I), to yield a compound of

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



10 Rea G (XV) wherein Grepresents a | eaving group and
R8a, which is other than a hydrogen atom has the sane
definition as R3 in formula (1), to yield a conpp ;AP(R"ZDO?
formula (1/0), a particular case of the conpounds 0
formula (I'): 1 0 APR 2007 -41 R3 / (CH2)n-NONR4 Z
OOw(vf) 1"a O-/ORsa wherein Po, R3, R4, Rsa, W1,
Z and n are as defined hereinbefore, {he am ne function
of which conmpounds of formula (1/f) i's optionally

depr ot ect ed accordiep to carygntignal nethods of
organi c synthesis to el d/a cohpound of 5 formula
(1/g), a particular case & the conpBunds of fornula
(1) R3 /(OﬂM&@N X OQOOW (U) NHO wherein

R3, R4, , f\_af € 4% defined hereinbefore,
the conpoypds |of fo g (Ub), (1/d) and(l@%
constituting tihe cofp formul a (Pb)

O/\/ORBa

wherein Pg, Rs, R4, Rga, W1, Z and n are as defined hereinbefore,
the amine function of which compounds of formula (I/f) is optionally deprotected
according to conventional methods of organic synthesis to yield a compound of
formula (I/g), a particular case of the compounds of formula (1) :

R

3
(CHZ) —N

73: g)
/\/ OR

wherein R3, R4, Rg,, W1, Z and n are as defined hereinbefore,

the compounds of formulae (I/b), (I/d) and (I/g) constituting the compounds of

formula (I/h) : '
Rs

(CH) —N

wherein R,, R3, Ry, Wi, Z and n are as defined hereinbefore,



O(CH2)-N\ NR4 ZOOW(Ph) NH 10 OR wherein R2,

R3, R4, W, Z and n are as defined hereinbefore, 1 0] ) APR 2007

APR 2007 -12 which conpounds of formula (I/h) are

optional Iy subjected to the action of a conpound of

formula (XVI) : Ra G (XVI)_wherein RL,, which is other

than a hydrogen atom has the sane defi nitifon as RL in

5. formul a, (1), an | S as defined hereinhefore, to
theﬁoaipg%%s(n%%faﬂaﬁagﬂ %)o?lﬁﬁPHmtaﬂJV)S}leacteg &9 thecashian ot gempgund of
forfici® @ompounds of formula (1) : R3 / (CH)n-NON R4 Z

OO0(1/1) W NRaOR wherein Rla, R2, R3, R4, W, Z

and u are as defined kerefinbef ordXVIpr treated with

N-net hyl mal eimide to yield a conpound of formula (XVII)
wheyely Rz vahich \ig other X a hydrogen atom, has the same definition as R; in

5 formula (I) and G is as defined hereinbefore, to yield a compound of formula (Ih), a

particular case of the compounds of formula (I) :

/ 5
o, [CH),—N

N R,
zZ 0 0
VZTD: (W)
)
Ria OR
2

wherein Ry, Ry, R3, R4, Wy, Z and n are as defined hereinbefore,
¢ or treated with N-methylmaleimide to yield a compound of formula (XVII) :

0 /
N
Z 0 0
1
P, 0
o\)

wherein Pg, W, and Z are as defined hereinbefore,

10

which compound of formula (XVII) is subjected to the same reaction conditions as the

compound of formula (VII) to yield a compound of formula (XVIII) :
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N PG O 10 oJ wherein PG W and Z are as defined
her ei nbef ore, which conpound of formula (XVI1) isf 0 APR 2007
subjected to the sane reaction conditions as the
compound of forrmula (VII) to yield a conpound of
fonnula (XVII1) : 10 APR 2004_. 13 1 N Z OO W (
(XVII1) LJN PG O/OH wherein PG W and Z are as
defi ned herei nbeore, which conpound of formula (XVIII)
is subjected to th@ sawe/?eactlon conditions as the
conmpound of forrmula (BHNto yield a conpound of
formul a 1/d) as descf|bec herci nbefore, 5 the
compound ) I/ @ (I/1) constituting the
totality t e cofppounds of formula (1), '
conpoundggar , 1f @pprogriate, purified acc@ggﬁﬂg to
conventi on 1 OR techni ques, may, if desired,
| ferent isoners according to
a conventional sgeparal | echpi quepgnd are, if
desired, convert&d into &) T i des and, where
appropriate, into their addition salts with a
wheptiarhm¥guindcabieyasalefieqat hdrtiabeoted which dotnfoané of Tdmmula (XVII) is

nt| n rel ates. al so.to conpounds of fo la ( .
subme§ ¢ 6o AN RNGEnS & Hion SIPROH Fearia@ubrigyvield a

co ﬁn&BfRﬁﬁuﬁ(ﬁ@?ﬁ@ﬁéﬁﬁbéﬁh&éﬁ%&%&gp°Unds of formula (1).
he compounds of fornulae (1), (V), (XI11), (XV) and

(XV1) are elther connerC|aIIy avai | abl e compounds, or

are co s obt aj ordin 0 ntio
the FoRmE R ool etuRiouRT do R FrinsReibg o Ry S0Be sommognas of
fonhﬁﬂﬁ )9f\$1‘ﬁ6h Sd@)h{ﬂo@ﬁds! Ard, e a ?f)ﬂopna_tae pEAAED WBETdiR tt)oasdmkﬁlonal
ave val uabl e pharnaco ogi cal erties. have

purﬁwatlgx@@m@ms mAY\If timreéyb%se@&ﬁatthlytoﬁg@lr gHifeyerd i msomers according
to 4 S&K%St%n%l ge%al‘at ohntgcc‘hn%ﬁe Q’stﬁe,oﬂ’ d%glréd(,j c%Hvrg%t%d into their N-oxides

and, where appropriate, into their addition salts with a pharmaceutically acceptable acid or

base.

The invention relates also to compounds of formula (X), (XI) and (XIV), which are

synthesis intermediates for use in the preparation of the compounds of formula (J).

The compounds of formulae (II), (V), (XIII), (XV) and (XVI) are either commercially
available compounds, or are compounds obtained according to conventional methods of

organic synthesis readily accessible to the person skilled in the art.

The compounds of formula (I) have valuable pharmacological properties. They have an
excellent in vitro cytotoxicity not only on leukaemia cell lines but also on solid tumour
lines, and also have an action on the cell cycle and are active in vivo, on a leukaemia

model. Those properties enable them to be used therapeutically as anti-tumour agents.
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l'ines, and al so have an action on the cell cycle and
are active in vivo, on a | eukaem a nodel. Those
properties enable themto be used therapeutlcally QSAPR 2007
anti-tunour agents. 1 0 APR 2007 -14 Anpong the types
of cancer that the conpoundsgqof the present invention
are able to treat, the followi ng nay be nentioned
Am%%gt, HJOL{ sr%[?fI %13?% otﬁgtythla Ic{)nrlntgﬁltérgd% gﬁ éﬁlﬁdé&g‘%}g nﬁﬂeﬂﬁ&@%re%‘i‘e to treat,
the &kb’lﬁﬁv\ﬁﬂg mdjl\fl@d'lfﬂeﬁﬂoﬁe@ aitBsut dnpyih® ap A6t ddeAbcarcinomas and
conposi tions conpr|5|ng the products of formula (1),
carcapIsas A FmSy limel adlekasmEsner t hereof or an N-oxi de
thereof or one of the pharmaceutically acceptable
addition salts thereof with a base or an acid, on its
The@hEsent inventiotiaslatesaldoan p‘hlhﬁiﬁhceme:abconmsﬁidnﬁ eoiprising the products
non-t oxi c excipients. or carriers.

t.he
of ToraHaE SHENAR TR P FHASter OIOMEE %re@if AHaR Eg%%e thergaher Qis of the
r | . 1 C- .
phaéﬁufctregtb{ﬁﬂﬁag?ep(gﬁ?%(ﬂgﬁg ﬁz{ﬂegrta r@oc‘fﬁ\gglg bla%/eeéﬁﬁfjf‘cldY‘anl& & or in
confbéxdtion guithl gneac whaae ir@rt, nespixicatxeipieradon carsdrs.at i on, and
especially tablets or dragees, sublingual tablets,
sachets, paquets, gelatin capsules, glossettes,
Ambﬂ% &hd eﬁhanﬁh’&ﬁﬁ@élt %rhﬁ@sltlolﬁr %Bﬁimé)'tﬂt RN venti&l 'Tﬁére may be
injectabl e or drinkable preparations, aerosols,
merﬁyoaedj maqr's gspecidity tiwse wjndp qre switapleeproérat, h}@arenteral nasal rectal,

perl@*&?}ﬁga el og;o%? %Pﬁm? rFS‘/E }asl%%m C(ngrogﬁésﬁ;%@:ﬁgla@%l ttagl%ts or dragées,

sub BRSO $Ablldte) ackeRalq6éth Jedliteh Saistles, ssufﬁ@bs 1@&ngést isWsositories,
ingredient are thus especially use in the treatnent

creapfs, @AYo aRts, deppal &%Seflmpct@mg 8y énm@:bieesremat&&@o%ea%ﬁq@e ey ¢mqps or
mméﬁ&)gge and wei ght of the patient, the admnistration
P the nature of the therapeutic indication and of

any associated treatnents and ranges fromO0.1 to 400

ng per. day in one or nore administratjon
In vigyy |oém%@hawaa%%§al.Hr@mqsaqhéraﬁwésvw%%ﬁCsﬁlpemdsoq§ frgpula (1),
the E}h acéﬁ caf‘c osTtebhis cgg@rﬁﬁlgrtﬁé 844 g%élpﬂ@ﬁd%rdsaécﬁve ingredient are

oye are own products-or products prepared

thusaespecialiyngsetid ik thewreatpem of dancers. The structures of the

conpounds described in the Exanples were determ ned

according to customary spectrophotonetric techni ques

Thel hge‘f{naa g %ﬁb@@ﬁ ﬂ@&ﬂ@ﬁdecw[tﬁst‘ﬁgaﬁeeand”%?ght 29 the patient, the
spectrone
administration route the nature of the therapeutlc indication and of any associated

treatments and ranges from 0.1 to 400 mg per day in one or more administrations.

The following Examples illustrate the invention but do not limit it in any way. The starting
materials employed are known products or products prepared according to known

procedures.

The structures of the compounds described in the Examples were determined according to
customary spectrophotometric techniques (infrared, nuclear magnetic resonance, mass

spectrometry...).
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- 15 PREPARATION A : tert-Butyl

3-[ (di phenoxyphosphoryl ) oxy] - 4H 1, 4- benzoxazi ne- 4- 1 {J APR 7007
carboxylate Step A : tert-Butyl 2, 3-dihydro-4H1,

4- benzoxazi n- 3- one- 4- car boxyl ate Under an inert

at nosphere, 73 mol of 2H 1,j4-benzoxazin-3-one are

dissolved in 100 M 5 of acetonitrile in the presence

| of 4-di ylam idi d | of .
erEPaRSPGUA ; Ryt Bafy bR bPRb i 2o STerll dhpofanine -
hours. After coppexqlation, the residue is taken up in

et hyl acetate. The organic phase is washed with a
saturated sodium chloride solution, dried over

[ ! PEan d d . Af
e e T e M

chromat ography on silica gel (petroleum 10 ether/ethyl
acetate : 8/2), the expected product is isolated.

Undgs |anjipgyt plerasphere, 728anmoRoRBH-1 . ¢-benzoxazins-anerge dissolved in 100 ml
of a\égt%ﬁf_fr]il]elliﬁccﬂ'g' pres%%sof SPEC LT oF 4m1ée%§%n£ih4p®rian'e a%tdeé%) r%mol of

di-tereibutyButiydBorfatei Plive reixyiph s phined 04 yhodtt Afidr bemeawaiin, the
ne-4-carboxyl ate 15 Under an anhydrous at nDs_Pher e, 12 ]
resifpg &) tagm AVEDAN K 2clérd ddheroseani s BRase ipwaded pothisturagsd sodium
t ' [ St [ 5
AR BOSHUR! (B0 e s RS O Bl Arer
evapqt8iyn 2 thnupalersfandMuridaiomba dhephaogaphiHen sdicatdebifpetroleum

a dded pWMm se. After. stirring for 2 hours, 12
ethmy?a?‘gﬁtfipg}’@gfm EWeSPegﬁﬁ%%hﬁtl?lﬁg% added dropwi se to
Meﬁﬁgp%ﬁ@gtngm] m xture, which is maintained at -78C for a

urther 2 hours. Aftc;:r 20 returning to anbi ent
IR (KBmevabur £713t h&7Sohut vest T $148ymn’bl ysed and t hen

extracted w hy acetate. The organic phase is
M—%ﬁ&@ﬁ%e#ﬁ%ﬂ%@gﬁu sul phate, filtered and
concentrated. After purification of the residue by
chromat ogr aphy on silica gel (petroleum ether/ethyl
Step Bettat-Buty! §1/1diphariaey mrpeordiopf-6 Huk{-berzorgaheat-edrboxylate
Melting point : 64C. 25 IR KBr : vc_o = 1732 cm 1 ;
vp_o 1313 cm1l. Mass spectrum: mz 482 (M+ 1). 10
Undd¥rRn 280ydronsl&mBEBHRARAT o Bof. TNIB®IY hre added to a solution of 10 mmol
3-[(di phenoxyph_osghor yl ) oxy] -2, 3-di hydr o-4H pyri do- )
of the product obtamed in the above Step A in 50 ml of anhydrous THF. After having

cooled the solution to —78°C, 12 mmol of 2M LDA (in a heptane /THF solution) are added

dropwise. After stirring for 2 hours, 12 mmol of diphenyl chlorophosphate are added
dropwise to the reaction mixture, which is maintained at —78°C for a further 2 hours. After
returning to ambient temperature, the solution is hydrolysed and then extracted with ethyl
acetate. The organic phase is dried over magnesium sulphate, filtered and concentrated.
After purification of the residue by chromatography on silica gel (petroleum ether/ethyl
acetate : 9/1), the expected product is isolated.

Melting point : 64°C.

IR (KBr) : ve=0 = 1732 cm™ ; vp=o 1313 cm™.

Mass spectrum : m/z 482 (M + 1).
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13, 2-b] [1, 4] oxazi ne-4-carboxylate Step A : Phenyl

2, 3-di hydro-4H pyrido[ 3, 2-bJ[ 1, 4] oxazi n- 3-one-4-cér M

| at e Under an anhydrous atnosphere, a sol ution ofﬁ% 2007
nmiol of 2H pyrido[3,2-b][1,4]oxazin-3- 5 one in 50 m

of tetrahydrofuran is cool edqgto -78C. At that

tenperature, 11 mmol of a 1.6M solution of

P_R_EP%;&%’H&& # ;J g%filler}xa{l] gzi?(i}ﬁl&f%%%{pﬂﬁ%?x l?(%WL2§rd1ﬁ‘§f&1§({-4ﬁ9pyrido-

chl orof ormat e @;ﬁb?ddpﬁadﬁ,@mtmogﬁgtestl rring is
mai nt ai ned for urther 2 hours. After returning to

anbi ent tenperature, the solution is hydrolysed and
en | The ha is
SteéI e%l%/e;el?f:} 8! %h %1 4ﬁtspa»¥1dﬁg3§g tb?}f%l]]gxqz% 5y gg é- —c rgow?a“?e
evaporated Adter purlflcatlon by chronatography on
silica gel (petroleum ether/ethyl acetate :

Undsg ga @pbiflrprogfmosphicss iaseivion of 10emmphefipdi-nyridol @72@3] [ ﬁoxazm 3-
8 t
onenﬁzegdzl}li }fﬁtﬂeeahfflgoﬁ%nﬁg}c%&:ed ﬁ%éﬁélélﬁf tha%i%e?ﬂ&r%, 1 ¥ mol of a

1.618F folwdiopiuemebuyt pliidsinan yieyaok wle dided dropwise. After 30 minutes' contact at

b][1,4 2|ne 4- carboxyl ate The expected
8Q¥oijhe£"‘q1§f 8;6‘{‘ ﬁ%‘afq SR B AR Y e R StyFiHg ReiAained for

tI' € 1 an
T

therKBxtractedc woth=ethjl4@etam. -The; orgamlo phwls aineiﬂ oveMmsgnesium sulphate,

e GRE NS gl 305 Db SEEFATAMTAS dn s s e

ether/ethyl acetate : 8/2), the expected product is isolated.
8- (Triil uoroi net hyl’) sul phonyl oay- 1, 4- di oxaspi r o[ 4. 5Jdec

L@ﬂﬂﬂg@ﬁELUﬂd%Q an anhydrous at nosphere, a 2M sol ution of
g%ﬁ@ _I -PA N 3m xture of 25 THE/ heptane is
t 8crowi t i /g » BIOFRE The tenperature is lowered to
Mass/Bbctadd : fen7 LMP+ARR 2007 - 17 6.4 mmmol  of
1, 4-di oxaspi ro[ 4. 5] decan-8-one dissolved in 8 ml of THE

are slowy added. The reactlon mxture is stirred for

hour 6 f .
sttt A TR R URB e e (b e 4
of THeatbByReded. ﬁdter stlrrlng for 15 minutes at
-78C and then returning to anbient tenperature for a

night, the m xture
The expected product is obtained in accordance with the procedure described in Step B of

Preparation A starting from the compound of the above Step.

Melting point : 82°C.
IR (KBr) : ve=o = 1749 cm™ ; vpog 1294 cm’".
Mass spectrum : m/z 503 (M + 1).

PREPARATION C : 8-(Pinacolboronyl)-1,4-dioxaspiro[4.5]dec-7-ene

Step A : '8-(T rifluoromethyl)sulphonyloxy-1,4-dioxaspiro[4.5]dec-7-ene

Under an anhydrous atmosphere, a 2M solution of 6.4 mmol of LDA in a mixture of

THF/heptane is diluted with 8 ml of THF. The temperature is lowered to —78°C and then
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5 is concentrated. After purification on neutra

alum na gel (petroleumether/ethyl acetate 95/5),]tﬂeAPR 2007

expected product is isolated. IR (NaC film : vc=c =
1692 cm i ; v502 = 1418 cm . Step B :

8- (Pi nacol boronyl ) -1, 4-di oxagpi r o[ 4. 5] dec- 7- ene Under
an inert atnosphere, 0.7 mol of the product obtained

o405 PN B g S T LA SHROHS oy e

The heatiodemixtre08A stiffed of 2 rHopfreny |tR4tS tedettthe2add W@ mmol of
of triethylamne are mxed in 3 m of toluene and then
N-pheayiéfluaromgeibanasplphonisude disglyask indoml ph§HF de addssh ddier stirring
i Io hed with a . :
for B LRSS Mo, BRERAE T Bt RARER I s i, micure

is domcettiaed. Afier pufifigniesi aimaitlapblabna géll (petr@durdtther/cthyl acetate
concentrated. After Furification of the residue by 15

95/eh ey rhpiodueiis solateds gel (petrol eum et her/ et hyl

L9/ -expect. roduct is isolated.
&@gﬁ@r@)pg%ﬁ?%ﬁ%&% I%OEKEI%)IQ:C%VC-C = 1635 cml ; vcoc
= 1115, 1143 cmi. WMass spectrum: mz 267 (M+ 1). 20
EXAMPLE 1 : _ _
Step Bt or §-(pRoiBpERBb A Igiomspive/defi/deafrgani no) et hyl | - 5- hy
dr oxy- 2, 3- di hydrobenzo [a] pyrrolo

[ 3, 4-c] phenoxazine-1,3-dion e to A: tert-Butyl 3-(1,
Underdaroxasp amojspitrd e ©-77 ranol8efy te- piddiict dbthi@sd i ahé dode Step A,

SR SR T By S b SLbLed o
0.084 st dlioRgmeh phrsRMe). Palhadr lt‘l’?él’déﬁ/lﬁm%l £ hifged i%b?)_ Ig%?f toluene

tetrahydrofuran is stirred for m nut es at anbi
and herp beaiediate’0°C. for ArholirsofA fieheoqhmggihe tresidueHs éq@n apiio@thy)] acetate

f ew.dr.ops f_.et hanol d. l. of .a 2M aqueous. .
an e B o Bra Bl SR AGnde SRIRter (1% e AR Sigried over
maﬁﬂ@%iu&rﬁ%ﬁlﬂh@t@, Mlekdd @nd Wineéhtiagedt Nefler Eﬁﬂlﬁ’éﬁ@i nf & t1RN8esidue by
our. After cooling and hydrolysis, the solution is
chrapatograpby onjstlisa geh(netratesmagther/efid aoetaignid%él )p Heswpeeted product is
Eoﬂ&hed over nmagnesi um sul phate, filtered and
concentrated. After purification by chromatography on

MegtingipomtgéeB°C.(petrol eum et her/ et hyl acetate : 6/4), the
expected product,is isolated. 5 Melting point @ 92-93C
I):ve=c=1635cm™ ; vecoc= 1115,1143 cm™.

Mass spectrum : m/z 267 (M + 1).

EXAMPLE1: 8-(tert-Butoxycarbonyl)-2-[2-(dimethylamino)ethyl]-5-hydroxy-2,3-

dihydrobenzo[a]pyrrolo[3,4-c]phenoxazine-1,3-dione

Step A :  tert-Butyl 3-(1,4-dioxaspiro[4.5]dec-7-en-8-yl)-4H-1,4-benzoxazine-4-

carboxylate

Under an inert atmosphere, a 1M solution of 1 mmol of the product of Preparation A and
5% bis(triphenylphosphine)palladium(Il) chloride in tetrahydrofuran is stirred for
10 minutes at ambient temperature. 1.5 mmol of the product of Preparation C, a few drops

of ethanol and 2 mmol of a 2M aqueous sodium carbonate solution are added to the
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JR KBr : vc-o = 1711 cm ; vcoc= 1113, 1163 cni. Mass

spectrum: mz 372 (M+ 1). Step : Dinmethyl ]g{‘;RZOU?

12-(tert-butoxycarbonyl)-3, 3-(1, 2- et hyl enedi oxy) -1,

4, 4a, 6a- hexahydr o- 12H benzo[ a] phenoxazi ne- 5,

6-di carboxylate 10 In a cl qoggd system 8 mmol of the
pr oduct obt ai ned in the above Step A and 40 mmol of

oA A= S 055 BRI g, it 108 s, e

soh@iohi Iéaeﬁﬁibteﬁpﬁithoétﬁjdﬁh&‘tdwr Tl@é Rydanac %hé’s‘eels dr?éds))vert M8enesium
ected product is isol ated. [ting point :234-2 %?

Sulmla?q, Riltemd and, gonsentratpdg Adiar purifigatioo=byl ¢ nmtrfgraphyl\xasslhca gel

L
(peti@-g‘%%g ﬁl}/ﬁt&% %cfgag(%r@%ﬁl gx.‘?eé ‘?Rrofu‘éttlﬁﬁoiaﬁeeddl oxy)-1,2,3
Meltihgtpeint ahy-9BeC.
12H benzo[@dphenpxam ne-5, 6-di carpoxyl ate Under an

IR (k) ¢ vaomobpiane, ; ooz hhﬂﬁl,llﬂ qe product obtained in

h ove St 20 2.75 mmol of recrystallised
——§F%¥§ﬁ%su@gi§ﬁwﬁéeW5h 23 mM of distilled carbon
tetrachloride are heated at reflux for 10 m nutes,
a 60 Wlanmp, in the presence of a catalytic

ﬁ%ﬁ%ﬂntﬂwf@éﬁ%ﬁﬂ -Byepxysirdeny i el %@bylﬁn@howhé 25t 4. ben
Is fi '1&%@9@1 %%[é&'%ﬁ%%t %da di qutoerz purification
irTrcage SFOrEUR

by chronmato ra fi%et her / et hyl
acetate : 6/ 4), the expect ed product is isolated. 25

Mel ti.n oi nt : KBr ; vc-o = 1701, 1717 1733
In g.gfpsed. Y5 I&lilsbofst%fgsow obtainggh 4 theyhove $iep: Arnd 4§ pmol of
dlm@{\l/xli/]"_agéet lflieﬁﬁ%drﬁgﬁﬁ% éﬁez g[%liﬁ p&tg%%i??ggﬁﬁe?él’ouré; Nty Ipunﬁcatlon by
chr(izin@iagibph@ybmsiécs gell (pefrole @i dilyerlfethyh haatate : §¢3)dthareepattdiggtoduct is

<ol gpvvise to 0.6 mml of the product obtained in the
1501360y e Step C dissolved in 3 m of ethanol. The m xture

Meltinig $bint F 2th-H5°Ccl. 5 hours at 5 anbient tenperature.
After neutrali sation with a saturated sodi um hydrogen

R EBrhovabe KEBwhi orvand ExRreaction with ethyl acetate,

Mastshsee(gm%?nm? ﬁlla(?\/fJF B dri ed over magnhesi um

Step C: Dimethyl 12-(tert-butoxycarbonyl)-3,3-(1, 2-ethylenedioxy)-1,2,3,4-tetrahydro-
12H-benzo[a] phenoxazine-5,6-dicarboxylate

Under an inert atmosphere, 0.92 mmol of the product obtained in the above Step B and
2.75 mmol of recrystallised N-bromosuccinimide in 23 ml of distilled carbon tetrachloride
are heated at reflux for 10 minutes, using a 60 W lamp, in the presence of a catalytic
amount of benzoyl peroxide. After cooling, the solution is filtered and then concentrated.
After purification by chromatography on silica gel (petroleum ether/ethyl acetate : 6/4), the
expected product is isolated.

Melting point : < 50°C.

IR (KBr) : ve-o = 1701, 1717, 1733 em™ ; veoe= 1152, 1195 cm !

Mass spectrum : m/z 512 (M + 1).
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sul phate, filtered and concentrated. After purification

by chromat ography on silica gel (petroleum ether/ qt UyAPR 2007

acetate : 5/5 to 0/10), the expected product is
isolated. Melting point :250-251 C. 10 1R KBr : vc_o =
1695, 1720 cm -1 ; vNH = 3439.cm 1. Mass spectrum:

n z 366(M+ 1). to E : Dinethyl

Steg Dr 4 o Dl S5 N bR e Ak nerssins . s,

6- di calibyyt)dire Under an inert atnosphere, 0.69 muol of
t he conpound obtained in the above Step Dis 15
di ssolved in 10 ni of tetrahydrofitran After the

iy b 3 I am no Vil di
> AR Rl B oo U i APDRRH e e
the Sbbv¢ Seepf OrdissbAedour s mlpcfﬂ @har@Q MCIeN i atiieOR, stirfee f6e315dbdurs at
is taken up in ethyl acetate and washed twice wth a

ambigpth FEPSERITSr dtergiedtralisplion orth Fretusstedspéiuphhydopen carbonate
e t
sol oS 6EFacBA AR WP Uri8: B cradt G Biegt gor magnestum
sulpifateqifiieted 260 Tohdehatled f Alfte) phnﬂ@-t@n%ﬂ?ﬁr&maﬂo@%h@rﬂn silica gel
1 : t . mz 568 (M + 1), St
(pet\églggr& eﬁ}g{s/%g}qgfwacetaté\/? Sc’/% tc? Bﬁ%),rﬂlilemexpecteé product(ls 1solate?d ep
Meﬂn%_gﬂ)ﬁrftt sbplboxe¢car bonyl ) - 3-[ (tert - but oxycarbonyl ) oxy] -1
enzo[ a] phenoxazi ne-5, 6-di car boxyl ate Under an
(@ﬂtva&;mb@ﬂﬁeﬂ&OcﬁnévamBmﬁ)cmHe compound obt ai ned in
the aboveﬂj?%-g E |s 25 dlssolved in 5 mnm of toluene in
of
2, 3- dlchloro 5, 6 dlcyano 1, 4- benzoqui none and the
m xture is heated at 90C for 24 hours. After cooling

SteraAd d@irmze‘ml I 2d(lenrhutoryeanberndi-B-gtertibutaxyearbsntlmkginl , Oplikyalro-
di chl o th nd wash Mth an 8 %1 0 APR 2007
- 20 so@?ﬁ&ﬁ E’?ﬁ%”@‘éazé’fﬁ E?T‘%\gﬁ’f&ﬁf@’%qu%ous phase is

extracted W|th di chl oronet hane and the organic phases

are conbi ned, dried over gnesn um sul phate, filtered
Undga dmdmrt: émqsah@a, 0.6Afmmae! ¢fiihe fcpl@aomhotbym@ch rrothatabgveaﬁh:y D is

il um et rl/E et;ag {é )
T e v
amﬂ;S;lynlﬁl?eCand.Fi FKBmroV 6f Qiﬁerﬂ-BﬁtSd dichafdnatk/ 96 n%iﬁ@e GdMstisred for

vcoc = 1149 cm 1. Mass spectrum: niz 566 (M +
12 hours. After concentration, the residue is taken up in ethyl acetate and washed twice
with a 1M hydrochloric acid solution. The organic phase is dried over magnesium sulphate,
filtered and concentrated, allowing the expected product to be obtained.
IR (NaCl film) : ve—o = 1728, 1756 cm™ ; veoc= 1139 cm™.

Mass spectrum : m/z 568 (M + 1).

Step F': Dimethyl 12-(tert-butoxycarbonyl)-3-[(tert-butoxycarbonyl)oxy]-12H-
benzo[a] phenoxazine-5,6-dicarboxylate

Under an inert atmosphere, 0.62 mmol of the compound obtained in the above Step E is
dissolved in 5 ml of toluene in the presence of 4.96 mmol of 2,3-dichloro-5,6-dicyano-1,4-
benzoquinone and the mixture is heated at 90°C for 24 hours. After cooling and

concentration, the reaction mixture is taken up in dichloromethane and washed with an 8 %
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Sten G :

Di nethyl12-(test-batoxycarbony|)-3-hydroxy-12kbbenzoﬁq§ APR 2007

phenoxazi ne-5, 6- di carboxylate 10 Under an inert

at nosphere, 0.28 mmvol of the conpound obtained in the
above Step F is dissolved igp 2 m of nmethanol in the
presence of 0.34 nunol of sodium nethanolate. The

t e ambi ent_ t.e ture for 12 urs.
sl 068l SR 3P P SRRy B Sanc e
orgeic rphates chrddcombéiedy iri@r Sﬁﬁtrﬁagiﬁélhﬁfi sidl te NRERRS htitoncentrated.

sul phate, filtered and evaporated. Aft purification

Aﬂsyplarrﬁ%ﬁa@ By chyorategrandiy) ancsalicgegel (R?é@i%lneﬁmréﬁtthbé rateetay(7/3), the
t he expected product is isolated.

ex@e?%%ﬁkﬁsﬁ?ﬂt%o-gl C (deconposition). IR (KBr) :

Meltdremomt 1]921@ﬁﬂj vcoc = 1152 cni ;7 V. OH = 3442 cm 1.

Mass spectru % Stejﬁ.H:__l
B_éi_l@eyc-osiﬂ%w&é? Haﬁ§|1)7 Qn{ra (\dJomst Wo&Imi. no) et hyl J- 5-

hk%¥ﬂ%%¢%%enzo aggyrr& o[ 3, 4- c] phenoxazi ne-1, 3-di one

Under an inert atnosphere, 0.26 mmol of the conpound
obtained in the above Step Gis heated at 100C in 4 n
Step G N, NPHrsHe Hy't @(h(}‘l‘t@ﬁéa’i’b&’ﬂﬂr}é hgroxp- Rélrbenzo g phanoxazine-5,6-

cool i Ng...b Pgdaéxcess of diamne is evaporated off.
After purifi‘cati on by chromatography on silica ge
(di chl or onet hane/ met hanol : 95/5), the expected product

L e R G TR

dlségﬂ)\FAhlgan%ﬂ@ é)% 'i‘ﬁelhanothsﬁle SRECHELOR 0.3 A0 3dhM Fnefdanolite. The

mixpureds @@rwb@tm]mtamt ri@)lmrhiytq fos1R )hOntsx Witenzaicahtmtionand [h3deblysis,

the iR T BT i P e Bh o semeg et swphatgy Disied and
evapopau e purkication fbylc}ﬂbﬁlﬁfégya%ﬂ%r' dh 4i1h g (Sétﬂﬁ&ﬁl'] -ether/ethyl

The reaction mxture is stirred 1.5 hours at

aceifhi Bk theeswpestad produeinglisplatad- concentrat ed. By addltlon

h b pitate is forned which is
Nlr%?ﬂ%ﬁ% %b;ﬁ 62%?°§?8&§@pe expected product to be
IR @10 ned.= | RAKG ; vé@%wmzl&l%;v(;lﬁ74§4@rem . VNH, off =

3431 cm 1. Mass spectrun1 mz 390 (M+ 1).
Mass spectrum : m/z 466 (M + 1).

CD

Step H:  8-(tert-Butoxycarbonyl)-2-[2-(dimethylamino)ethyl]-5-hydroxy-2, 3-
dihydrobenzo[a]pyrrolo[3,4-c]phenoxazine-1,3-dione

Under an inert atmosphere, 0.26 mmol of the compound obtained in the above Step G is
heated at 100°C in 4 ml of N,N-dimethylethylenediamine for 7 hours. After cooling, the
excess of diamine is evaporated off. After purification by chromatography on silica gel
(dichloromethane/methanol : 95/5), the expected product is isolated.

Melting point : 190°C (degradation).

IR (KBr) : ve-0 = 1705, 1762 cm™ ; veo= 1249 em™ ; vy = 3446 cm™.

Mass spectrum : m/z 490.5 (M + 1).
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EXAVMPLE 3 :

8- (tert-Butoxycarbonyl)-2-[2-(dimethyl ani no)ethyl]-5-](g AFR 2007
- hydr oxy- 10

et hoxy) - 2, 3- d|hydrobenzo[a]pyrrolo[3,4-c]phenoxa2|ne-l,

3-di one Ste~ : Dmethyl_597_

12- (tert - but oxycar bonyl ) - 3- (2- hydroxyethoxy) 12H benzo[

vl Pk e POt N T A

descr i bed pRenSyaanE-10Ldiok¥ 470 d?:hlorﬁiea”' ng fromthe
conpound of Step B of Exanple |I. Melting point :

87-88C. IR KBr : vc _0 = 17250n11 : VOH = 3440 cﬁ11.

3 PSE IRPEYIMIo TR M B0 SRR nfhot ot opnmgund of

Exz(n':i lbylddiesoreddnimxy )leOf%thanol The reaction mixture is stirred for 1.5 hours at
drobenzo[a]qﬁrrolo[s 4- c%fhenoxa2|ne 1, 3-dione The

ambb@pé@fl%r%ﬂré dudtthens censeriraied By addition ahdicdiyhiether,t thprecipitate is
fOI'?XrCQ % lg ﬁﬂgl%ﬁ fpgﬂ?\!v{ﬁﬁ%ee eCtgéPl'O%)\(l%n{g | % }S{Jt&grt I ng .

e conp ound o poi nt

Egggcveqﬁgne%uvwhmlz%;r&e@gn cmVc-o0 = 1707, 1763 cm
; VOH = 3447 cnmi"’ Mass spectrum: mz 534 (M+ 1).

Mzwv 390 B ERAVPLE 4 :

8- (tert-Butoxycarbonyl)-2-[2-(di nmethylam no)ethyl]-5-{2

- [ (met hyl sul ph onyl ) oxy] ethoxy}-2, 3-di hydrobenzo [ a]
EXAMPDE®S : [8%(t4rtcﬂ;umymbexgqua(dﬂmahﬂ1aﬂnn@)etm]es -(ZRydroxy-

i nert atnnsghere 93 mmol of triethylam ne and then

0.93 nmmol Owaszy?-dllwdeﬁp‘mzpH!épbérrreloéﬁﬂnslmeaoaazm-wrdmne

of 0.06 mml of the conmpound of Exanple 3 in 3 nl of
di chl oronet hane at OC. Stirring is maintained at 0C for

Ste AhvourBimebhyl! dﬁiﬂ@nbutb@mmﬂm&ylj}l—ﬁeﬁ hydhecysbbxyf)10H-besizo[a]
hydrou? sed and tr ed wi t h di chl oronet hane. The

he
or gani eﬁﬁgggw-} HFT 24 magnesi um sul phat e,
filtered and concentr at ed. ﬁwter purification by
chromat ography on silica gel (dichloronethane/ methano
The e’QENS@ ,PTQChlét QWQMDMHWGM@@I&CQ with 1@ precidatesttscriiEdtin Sgep F of

Exaprnple startmg § tﬁé}co@xpound o?g{ep B of Exan;pllYo7 1763 cm .
Melting point : 87-88°C.

IR (KBr) : ve=o = 1725cm™ ; vou= 3440 cm™.

Mass spectrum : m/z 510 (M + 1).

Step B :  &-(tert-Butoxycarbonyl)-2-[2-(dimethylamino)ethyl]-5-(2-hydroxyethoxy)-2, 3-
dihydrobenzo[a]pyrrolo[3,4-c]phenoxazine-1,3-dione

The expected product is obtained in accordance with the procedure described in Step H of
Example 1 starting from the compound of the above Step A.

Melting point : > 80°C (degradation).

IR (KBr) : ve=o = 1707, 1763 em™ ; vou = 3447 cm’™.

Mass spectrum : m/z 534 (M + 1).
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Mass spectrumm z 612 (M+ 1). EXAMPLE 5 : N |

2-[2-(Di net hyl am no) et hyl ] -5-{2-[ (net hyl sul phonyl ) ox

tboxy} - 15 V7T APR 2007
1,2, 3, 8-tetrahydrobenzo[ a] pyrrol o 3, 4- c] phenoxazi ne-1, 3

-dione 0.03 mmol of the comppund of Exanple 4 is

dissolved in 1 m of formc acid and stirred at

i te rature for 3 ur.s,..Affer concentration,
EXeT o R B o Dl bz Bl s nea
with a 2M gedtwRyaph B4 12031 Ay r 5820 (4 Sy rolo-
wat er. 20 ghe l:)ygsgagi ??g)ﬁg‘z]es aﬂryg corr%iiyged, dr'ime%"}over
magnesi um Buf-plekesoxazine-bdatonmd concentrated. After
purification by chronmatography on silica gel
(di chl oronet hane/ - nmethanol : 9/1), the expected

Unfeogidhiert atnicsphett,e093 [iinoKBF Jricthylemtne=arkbfn (LIP21B8! of mesyl
VNH = 3432 cmi. =~ Nass spectrum: mz 512 (SM + 1). 25
chlprdg piepadgled to a solution of 0.06 mmol of the compound of Example 3 in 3 ml of

. - (D 3 -5-{2- ho enzao-[ a
e 10 € BRSO APl
theprobdiont is ihydobtsed ardl t}wﬂwtldd'r:]tﬂ@ whith dihlﬁgmh?ﬁlﬁéxﬁw ’Blllé)ér?%anii pg)lase is
. le 5 [ f t 0 anple 3. _
iR O PRE LA HE p TG PABEORGORYIed | ke piriGetion by
— 7 . A — ' . e . .
chrﬁimiaﬁ)%gafh% I\ﬁﬁl_sl%ﬁ} del idll\\{/fg%rEGn%gtﬁ%Zehﬁgﬁhanol M35, R SHEHA product is
isoRtedFor nyl ) - 2- [ 2- (di met hyl anmi no) et hyl ] - 5- ( 2- hydr oxyet hox

benzo-. rrol o[ 3, 4- c] phenoxazi ne- 1, 3-di one The
%%%&qggdéf%ogg%mflg obtai ned in the course of the

mg})ﬂiv«g%;wopmg@g@ﬁat ography on silica gel of
anple 6. Melting point : 202C. IR KBr : vc_o = 1693,

@i&%ﬂ{mﬂ-&nﬂz OVANEM= B428 cm 1. 10 Mass spectrum: mz
462 (M + 1). EXAMPLE 8:
8- (Phenoxycar bonyl ) - 5- ( 2- hydr oxyet boxy) - 2- net hyl - 2, 3-
EXAMPHED e nzol-adimveth faintn o)3ihyP-£k 2| ndthylsulphonyloxylethoxy!-
oxazi noJ 31231% I SOi n%liol e- 1) 3_yﬁ ]{ _[[( yisulphonyloxy] vl

,8-tetrahydrobenzo[a]pyrrolo[3,4-c]phenoxazine-1,3-dione

0.03 mmol of the compound of Example 4 is dissolved in 1 ml of formic acid and stirred at
ambient temperature for 3 hours. After concentration, the residue is taken up in
dichloromethane and washed with a 2M sodium carbonate solution and then with water.
The organic phases are combined, dried over magnesium sulphate, filtered and
concentrated. After purification by chromatography on silica gel (dichloromethane/-
methanol : 9/1), the expected product is isolated.

IR (KBr) : ve=o = 1686, 1702 cm™ ; vy = 3432 cm’™.

Mass spectrum : m/z 512 (M + 1).

EXAMPLE 6: 2-[2-(Dimethylamino)ethyl]-5-(2-hydroxyethoxy)benzo-[a]pyrrolo

[3,4-c]phenoxazine-1,3-dione

The expected product is obtained according to the procedure of Example 5 starting from

the compound of Example 3.
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di one Sten A : Phenyl
3-(1,4-dioxaspiro[4.5]dec-7-en-8-y|)-4Fprrido[S,%-@]ApR 2007
, 4] oxazi ne-4- 15 carboxyl ate The expected product 'i

obt ai ned according to the procedure of Step A of
Exanple 1 starting fromthesconpound of Preparation B
IR (KBr) : vc o =1741 cm1; vcoc = 1111, 1197 cni.

oSRest & %?2393(M4-H. 20 Std :

—‘ggéé%enoxycar I)-5,5-(1,2-et|inenedioxy)-ZanetIryI-

IR B) 38¢3b= #6900, 6741, com™’ ; vy = 3427 cm”!
13a,13b-decahgdrobenzo[e]pyrldo[2' .5,6][1, 4] oxazi no[

Mags spegffum g 834eM *3L). di one In a cl osed system 1 mmo
of the product obtained in the above Step A and 3 Mo
of N-nmethylmleimde are stirred at 95C for 2 hours in
EXANMNPDEESSE '8 &F dinyd)- iw(dihmmymﬁnn@&n&quenﬁydxﬁkyahoxy)benzo-
purification by chromatography on silica gel (petroleum
et her / et hylrIpetelaided-clphenoapmesbddione24 6/ 4), the
product is isolated. Melting point : 150C (gum. IR
KBr : vc_o = 1701, 1786 cm 7l. Mass spectrum: niz 504
The( Mptct]:bl pr&duSt &polffained in the course of the purification by chromatography on
Phenoxycarbonyl) 5-(2- hydroxyethoxy) 2-nset hyl -2, 3-d
mh?ﬁ?@P BE#DRIE Of e] pyrido[ 2', 3" : 5, 6] [ 1, 4] oxazino[ 3, 2
d 3-di one The expected product is obtained
Nkﬂil gggrggﬁgé with the procedure described in Step C of
_(Eiﬂ_ﬂ‘pkz@ol— B693; 173%0coh t ot Be4z®emound of the above Step
B. Melting p0|nt : 250C (gum). 10 IR (KBr) : vCGo =
Magsgpoctrumy 5o/ 402 M+ Ncoc = 1191 cm -1 ; von = 3463 cni.
Mass spectrum : mz 498 (M+ 1). EXAMPLE 9:
2-[ 2- (Di et hVl am no) et hyl ] - 5- ( 2- hydr oxyet hoxy) benzo[ el p
EXAMPDE § 2'8-@Phehotychithellyl)-5-(2-hydroxyethoxy)-2-methyl-2,3-

<" obt ai A RERCRREEO L A o P aEBa ¢ esenPd

in Step Hgffne 15 Exanple | starting fromthe conpound
of Exanple 8.

Step A:  Phenyl 3-(1,4-dioxaspiro[4.5]dec-7-en-8-yl)-4H-pyrido[3,2-b] [1,4] oxazine-4-
carboxylate |

The expected product is obtained according to the procedure of Step A of Example 1
starting from the compound of Preparation B.

IR (KBr) : ve=0 = 1741 cm™ ; veoc = 1111, 1197 cm™.

Mass spectrum : m/z 393 (M + 1).

Step B : 8-(Phenoxycarbonyl)-5,5-(1,2-ethylenedioxy)-2-methyl-2,3,3a,3b,4,5,6,7,
13a,13b-decahydrobenzofe]pyrido[2'3":5,6] [1,4]oxazino[3,2-g]isoindole-1, 3-

dione

In a closed system, 1 mmol of the product obtained in the above Step A and 3 mmol of
N-methylmaleimide are stirred at 95°C for 2 hours in the presence of a few drops of

toluene. After purification by chromatography on silica gel (petroleum ether/ethyl acetate :
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Mass spectrum: mz 435 (M+ 1). EXAMPLE 10:

8- (tert-But oxycarbonyl)-2-[2-(di et hyl am no) et hyl ]-5-hyH APR 2007

roxy- 2, 3-

di bydr obenzo[ a] pyrrol o[ 3, 4- c] phenoxazi ne-1, 3-di one The
expected product is obtainedggi.n accordance with the
procedure described in Step H of 20 Exanple 1 starting

I CO d of Step G of Exanple 1 and
6/4&,‘[%%@?%% ng)lfolﬁ)al ene- di am ne. EXAMPLE

Meltiigdoind - ( BDE fpphgm no) et hyl ] - 5- hydr oxybenzo[ al pyrrol o[ 3
, 4-c] - phenoxazi ne-1,3-dione The expected product is
IR diBii: Hed T h’Hedd¥emce with the procedure of Exanple 2

starting.1,0 0Q7 -25 fromthe conpound of Exanple
Ma-i=°e>§.fﬁff-‘¥3|§¥gz|\/K’<§Zo|5_@}%&%ﬂﬁSTUDY OF THE COVPOUNDS OF THE

| NVENTION EXAMPLE 12 : In vitro activity 4- L1210

muri ne | eukaema 5 L1210 nuri ne | eukaem a was used in

Sten G v o. 8-ithenemicprbonyle-Scld-vdr estethoRENMethBIAD 3 clohmdy deazo-

| dj wm.cont 3 ning 10.% foet al - cabf, 2mM
ol ut ar A e oS e PP e B ot

streptomycin and 10nmM Hepes, pH = 7.4. The cells are
distributed on m.croplates and are exposed to the

The:gnseiek Proddetms slptaredrigracaordengs Wikyths @xecsgute dsperibed in Step C of
Exalmé%Stralﬁggﬂ&mﬁgc&ﬁfo@ggk%gﬁpbgsge hen quantified by

a col rrc assa croculture Tetrazolium
Mehggapint J 25C4T (guohael et at., Cancer Res.; 47, 939-942

1987)). The results are expressed as the |C50, the
IR enferatildR7-df/>E ot d’szég%h@mt hapH FRRPBEES - t he

i at treated cells by 50 % Al the
Mags Ieéth%;c,ﬁ}(/)é)ﬁ]gt)fﬁ(gvlitﬂ@'enti on exhibit good cytotoxicity
with respect to this cell line. By way of exanple, the
C rbd_of anmple 2 has an 1C50 of 0.25 Mw th .
E’ié&iﬁﬁﬁt__ it &-&M&W lethydamin H-cerhydnoxyathengbensofrdpyiado-
of the i n\{gr,\jqua[mfoﬁaﬁhgﬁﬁ%gﬁgm(q@_lgumggceI | lines

originating from ‘solid t S, In accordance with the
sane test protocol as that described for L1210 nurine

| eukaem a but. wi th incubation periods of 4 days.instgad
Theo?xpﬁaaglyg)_dug)}s V&%g;nrﬁl miaF?%é%“rCStQ‘flﬁht?*e pwe@gﬁ%ﬁme in §tep H of
ExdmXA8P kRrtthgh@sm @k doafuafl oPERANMMIgt h respect to DUL45
Mass spectrum : m/z 435 (M + 1).

EXAMPLE 10 : 8-(tert-Butoxycarbonyl)-2-[2-(diethylamino)ethyl]-5-hydroxy-2,3-

dihydrobenzo[a]pyrrolo[3,4-c]phenoxazine-1,3-dione
The expected product is obtained in accordance with the procedure described in Step H of
Example 1 starting from the compound of Step G of Example 1 and N,N-diethylethylene-

diamine.

EXAMPLE 11 : 2-[2-(Diethylamino)ethyl]-5-hydroxybenzo[a]pyrrolo[3,4-c]-

phenoxazine-1,3-dione

The expected product is obtained in accordance with the procedure of Example 2 starting
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20 prostate carcinoma, 0.16Mw th respect to A549

non-snael | -cell lung carcinoma, 0.6M wth respect tol 0 APR 2[]0]
HT-29 col on carcinoma and 0. 26M with respect to KB-3-1
epidernoid carcinoma. Those different results clearly
denonstrate the strong anti_-iunour potential of the

conpounds of the invention with respect to | eukaem as

ﬁo‘ﬂgﬁ éO%ﬂO%nﬁ%%ugmple]ioo APR 2007 -26 EXAMPLE 13 :

I on‘on the Ce cycle L1210 cells are incubated for

21 hours at 37C in the presence of various
concentratlns of tet co %unds The cel |s are then

|ncubated for 30 nlnutes at 20C in PBS that contalns
100 gg/mM of RNAse and 50 g/m of propidiumiodide.
EXAMPLEdQR! :ta vive aettifyessed in terns of the percentage of
cells that have accunulated in the &Q+M phase after 21
hours, conpared with the control (control: 20 %9. The
QONPPY ARk 1tigeifvent i on are especial ly interesting,
at a concentration of |less than 2.5M causing
accunul ation of at |east 80 % of ceIIs in the GQ+M
ase.after 21 hours. E 1 In vivqg .activi
LIRS fiackis pos el g el sl e Byl 640 complete
f ) p t GnGe
culY A S ERITLE) L D bR e T R B iffm of
pengsellinsj0 Me/mé af septbayeid and 1@zM Gapns, pH 1 & .4 dihetcohieare distributed
femal e

on [REBDYeP g EF Frasnea g0t SUOR ioPe i et PRERHS perods, or

48 197ued PThel REMPEOIR Gl VRERs AN §ilMkiBEd Y hN®lorimetric assay, the
intraperitoneal route on day 1. The anti-tunour

Micgequliyre Yetragobyprawsee dl- aCsar% e alje ianeer Resvi47aP39-Paa (1987)).
s 35ud P IR ] L LPURRo Syl o

probf&‘r‘z&loﬂ@tﬂtl&ht@wt&ixwlk Ib§ 150 Y% NAN ithOcaspdunilld ¥f fhe ifveatibh &3dbit good
| eukaem. wth a T/Cof 210 % for a dose of 50
CYIGIRIRIGY W&ﬁéffﬁg’e% tp b1 GG {185 BY VoY of cxample shperiarmind of Example 2
hasaH%E atrhng hﬂ%ﬂ %kk?ﬂ§ ﬁﬁ@rapeutlc i ndex. EXAMPLE 15
Armacedt | ca np05| ion : injectable solution
Conpound of Exanple

The compounds of the invention were also tested on human cell lines originating from
solid tumours, in accordance with the same test protocol as that described for 11210
murine leukaemia but with incubation periods of 4 days instead of 2 days. By way of
illustration, the compound of Example 2 has an ICso of 0.27uM with respect to DU145
prostate carcinoma, 0.16uM with respect to A549 non-small-cell lung carcinoma, 0.6uM
with respect to HT-29 colon carcinoma and 0.26uM with respect to KB-3-1 epidermoid
carcinoma.

Those different results clearly demonstrate the strong anti-tumour potential of the

compounds of the mvention with respect to leukaemias and solid tumours.
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10 Distilled water for injectable preparations
......................... TR s w11 APR 2007
APR 2007 -27 CLAIM5 1. Compounds of fornula (1): R O
(CH2)hn N3 RZOOa Wol m -~\NORz R wherein :

5 W represents, with the-garbon atons to which it is

attached, a phenyl group or a pyridyl group, Z

t $Eh ecdied from hydrogen, hal ogen, and
%ﬁ%@‘g §“Izﬁl ne%%gr gfaﬁched (Cl-06)al kyl, aryl,
aryl - (Cl-C6)al kyl in which the alkyl noiety may be

| b hed aryl - (Cl -C6) al koxy in
Ll?\klﬂirég r%rﬁ g%b%%@f?% 1&%{73/ #&?xgé“ Ff}%ri%%ﬁen%ﬁo VOBt éﬁ’éﬁ@@tlom of
test nglﬁgﬁ(ﬁ’dsaﬁ‘ﬂe l:élﬁeﬂé ttEh ﬂeﬁ% n&L aﬁl)lk Qbi¥hed t@llce in PBS and
esents a group selecte rogen and t

incubated[@Br 30 Aedltest d0°aria Pad théﬁlon@x)sai O(Mlg/mabyRNAse and 50 pg/ml
aryl-(d-C6)al kyl in which the alkyl noiety nmay be
of pmm@afn @ﬁldebT%ﬁw@ﬁ‘ééﬁ arg gEpresedjn Rens of thy plercnﬁi@tage of cells that have

acc&ﬁlﬂgféﬁzgt q}?r%) ?1' %\/ %ffeg%l (flg&ls oty a%d vaB ?1% d%trof?rqagnt%l 20 %).

nore | i cal rent gfou ecte

Thehaing@andasitiht h@ve@nom pﬁe espamlly mlé':estﬁgﬁat a Nﬁﬁaﬁratmﬁm%ss than
C(OR6 and -C(O-N resents a

2. 51@1\4&@551%?@8@@& lpp@ﬁ@hlyaﬁt é@ e/hoéﬁ‘élstﬂh @e&%wgbhﬁﬁeﬁ@sﬂbhours
branched (Cl-C6)alkyl, hydroxy, |inear or branched
(Cl -Co6) al koxy, aryl, aryI-(Q -C6) al kyl in which the

E E ddi: du yivormagtibigy | | near or branched and aryl oxy, 20
U R6 and R7, which may be identical or different, each
represents a group sel ected

Anti-tumour activity on P 388 leukaemia

Line P388 (murine leukaemia) was supplied by the National Cancer Institute (Frederick,
USA). The tumour cells (10° cells) were inoculated on day 0 into the peritoneal cavity of
female B6D2F1 mice (Iffa Credo, France). Six mice weighing from 18 to 20 g were used
per test group. The products were administered by the intraperitoneal route on day 1.

The anti-tumour activity is expressed as % T/C :

Median survival time of the treated animals
% T/C (mouse) = x 100
Median survival time of the control animals

The results obtained show excellent in vivo activity in the P 388 leukaemia model, with a
T/C of 210 % for a dose of 50 mg/kg, along with low toxicity of the compounds, indicating

an excellent therapeutic index.

EXAMPLE 15 : Pharmaceutical composition : injectable solution

Compound of EXample 2 .......ccooiiiiiiiiiiiiicienreee e 10 mg

Distilled water for injectable preparations.........ccoeceecveevieereeereeseeerneene. 25 ml
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from hydrogen and the groups |inear or branched
(C-C6)al kyl, aryl and aryl- (Cl-C6)al kyl in which the
al kyl noiety nmay be linear or branched, or 1 0 APRT2Q0APR 2007
-28 R6 + R7 together form wth the nitrogen atom
carrying them a nonocyclic_yheterocycle having 5 or 6
ring menbers and optionally containing in the ring
system a second hetero at l.ected from oxygen and
nitrogen, R2 represents gﬂ%gggggen atom or a group of
formula - CH2CH20-Rs wherein : 5 Rs represents a group
sel ected from hydrogen and the groups |inear or
branched (Q C6)a|ky| aryl, aryl-(g-0C6)al kyl in

,M@b%§oﬁgg ? ety may be | i near or branched,

RB is as defined hereinbefore and t
represents an |nteger of fromO to &J ncl usi ve) and
T1-Rg (wherein T, represent cglbpqear or branched
(G - CB) al kyl ene chai m\andyR9 répresdats a group
sel ected from hal ogen, -OR6, B -NR6R7, -C(OH,

-C(O) OR6 &Rd._- R6 and R7 are as
defi ned erelribef or and R4, which may be
identical Wr differg each represents, ind@pendently

of the ot ~\a g el ected from hydrogen and the
' qq C6) al kyl, aryl and
aryl-(Cl-C6)al kyl in ©RJ kyl noiety may be
v -

| i near or branched, or and R4 together form wth
the nitrogen atomcarrying them a nonocyclic

whheherocycle having 5 or 6 ring nenbers and optionally

from1l to 6 inclusive, their enantioners,
ias ereofsoners, N- oxi de, and addition salts thereof
with a pharna 20 ceutically acceptable acid or base,
under st ood as neanln%}a phenyl ,

#él&ﬁrﬁiﬁmsaa. ey &ﬁ%ﬁ%? hiypm  hydzegean alogrmpritch e, growgeripear or
Qﬁaﬂcﬁ@ta(tvll-cgmyp arf® aaqlm @,-tHARG grveflagtrhggngg é’?@%{?% A HMinear

substituted by o nore rdentic
§¥ Stavshedh lapdexd afyld{ﬁ Ka)atigary,in Mingathe atkoxlp masietyethy be linear or

| hal oal kyl
AR By abt D8 o el BREE T Ll koxy, ana. am ho

optionally substituted by one or two |linear or
ranched (G -C6)al kyl groups.
1 represents a group selécted from hydrogen and the groups linear or branched

(Ci-Ce)alkyl, aryl, aryl-(C,-Ce)alkyl in which the alkyl moiety may be linear or
branched, and -C(0)-Rs, or a linear or branched (Cy-Ce)alkylene chain substituted by

qu ainin ﬂ; ring systema . second hetero atom
s FéEQIS%F 5 Gty geRbAn doRIst tPoykish it f5 pteashed enplenah group or a
id

one or more identical or different groups selected from halogen and the groups cyano,
-OR¢, -NRgR7, -CO,Rs, -C(O)Rg and -C(O)-NHRs,
wherein:
= Rs represents a group selected from hydrogen and the groups linear or branched
(C1-Ce)alkyl, hydroxy, linear or branched (Cy-Ce)alkoxy, aryl, aryl-(C;-Cg)alkyl
mn which the alkyl moiety may be linear or branched and aryloxy,
= Re and Ry, which may be identical or different, each represents a group selected
from hydrogen and the groups linear or branched (C1-Ce)alkyl, aryl and aryl-
(Ci-Ce)alkyl in which the alkyl moiety may be linear or branched, or
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i 0 APR 2007 -29 2. Conpound of formula (1) according
to claiml, characterised in that they represent 1{ {} %PR 2007
conmpounds of fornmula (I1A) : R 0 /(CH2)n N\ 3 NRa

Owl Il () NR-~GOGR2 wherein R, R, R3, R4, W, Z
and n are as defined for farggula (1), their _
enantionmers, 5 diastereoisoners, N oxide, and addition

saltg t epf with a pharnaceuti cal l accept abl e aci d )
or b§§ep§%. %égt\r@%rogoﬁgls p‘%ﬁh ?%r Hﬁf%e’@la}%’éccég gng‘e{no a monocyclic
ei t haetelcgelihviig §lodigMidg ntdheRs hfd bpshalld) Joﬁ?atinile%gfxm ring
represent conpounds of fornmula (IB) :"ZR3 "0 tN ( ~

N\ RS¥ptenor geepnd heterp gpmeselectsd\finan ekyperland RittogR, R4, Z

and n are as defined herei nbefore, their enanti oners,

di astereoi soners, N-oxide, and addition salts thereof

VR fepres@rhas ipdrepér atamnl of a ReGePt Bh@la aCHICPLOD&SEheréin :
mpounds of fornmula (1) according to either claim1 or
%@F‘?W%Fmé HaiRPesqledel ifiem hudrogemayd rtheeeampat linear or branched

C(@W;‘%)Hﬂgﬁ, Qf'yl,f Qfﬂ-](bla-cg)la@yl ‘in which the alkyl moiety may be linear or
branched, -S(O)-Rs (wherein Rg is as defined hereinbefore and t represents an integer
of from 0 to 2 inclusive) and T;-Ry (wherein Ty represents a linear or branched
(C1-Ce)alkylene chain and Ry represents a group selected from halogen, cyano, -ORg,
-NRgR7, -C(O)H, -C(O)OR¢ and -C(O)NR¢R; wherein R and R, are as defined

hereinbefore),

R3 and R4, which may be identical or different, each represents, independently of the
other, a group selected from hydrogen and the groups linear or branched (Cy1-Ce)alkyl,
aryl and aryl-(C;-Cg)alkyl in which the alkyl moiety may be linear or branched, or

R; and Ry together form, with the nitrogen atom carrying them, a monocyclic
heterocycle having 5 or 6 ring members and optionally containing in the ring system a

second hetero atom selected from oxygen and nitrogen,

n represents an integer of from 1 to 6 inclusive,

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

ceutically acceptable acid or base,

wherein "aryl" is to be understood as meaning a phenyl, naphthyl, dihydronaphthyl,
tetrahydronaphthyl, indenyl or indanyl group, each of those groups being optionally
substituted by one or more identical or different groups selected from halogen, linear
or branched (C;-Ce)alkyl, linear or branched (C1-Ce)trihaloalkyl, hydroxy, linear or
branched (C;-Ce)alkoxy, and amino optionally substituted by one or two linear or

branched (C;-Cg)alkyl groups.
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t 0O APR 2007 -300 ,(CH2)h Nz 3 R a Z20OO(IC \ \
NNI -R R-0 2 wherein R, R, R3, R4, Z and n aie as
defi ned herei nbefore, their enantioners, 0 APR 2007
di astereoi soners, N-oxide, and addition salts thereof

with a pharmaceutically acoeptable acid or base. 5 5.
Conpounds of fornula (1) according to any one of clains

. ;(%%rﬁgoﬁnﬁcﬁafoﬂﬁﬁlgr(ﬁ)sg&of&% I&@E am% 1r %Er%étgﬁgeﬁl\@ tﬂXtd{hgger n%resent

el r enanti’oners
addippunds efdbinsuls fl@)eof with a pharnaceutlcally
acceptabl e acid or base. 6. Conpounds of fornmula (I)
according to any one of clains | toBs characterised in
that Rl represents @ hydrodEfhtM or a -C(O-R5 group
wherein RS represents\worl 10 especial 'y a hydrogen

atom thelr enantionerfs, d ast er eoi sorfers, N-oxide, and
addi tion T8 pharnaceutlcally
accept ablw acifd or 7. Conpounds of formula (I)
accordi ng ¢ & lains | to 6, charé erised in
that R2 re & Qgen atom or a - CH2CFI 20- R8

q nore especially a hydrogen

atom their enaq£|one st ergoi soners, N oxide, and

addition 15 salt's there 7 a? phar maceutical |y

acceptabl e acid or base. 8. Conpounds of fornmula (I)

arteosiol iRy gRﬁ cR;aiRy WheZ ahd ol at os déLﬁﬁsd fér fozthataa@), elidis exthntibmers,
an |nt er 2, ir enantiomers,

t .
df %éfif%% gxﬁ&u Gl g %wa %?&fa. theesal s¥ithsa phamasgutically

w&g@ngﬂpggagp&ggtlcally acceptable acid or base. 9.
Compounds of fornula (I) according to any one of clains

| to 8, characterlsed in that 20 R3 and R4, which may

O

. ttﬁo&ligg)zlﬁél S f k)h%gcr)r%mg to eat?llé]r él;%%{ or Qlamq 2, characterised in that

they represent compounds of formula (IB) :

e R3
0 /(CHZ)H—N\
N R
4
0 0
Z (IB)
|
R, O/Rz

wherein Rj, Ry, R3, R4, Z and n are as defined hereinbefore, their enantiomers,
diastereoisomers, N-oxide, and addition salts thereof with a pharmaceutically

acceptable acid or base.

Compounds of formula (I) according to either claim 1 or claim 2, characterised in that

they represent compounds of formula (IC) :
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. deShmrelat of foﬁqﬂﬁm’(:lgac{(cll))icsin% fe.

other a linear or branched (C -C6)al kyl group, their

enanti onmers, diastereoi soners, 0 APR 2007 -31 N—oﬂigeAPR 200]

and addition salts thereof with a pharnaceutically
acceptabl e acid or base. 10. Conpounds of fornmula (1)
according to claim21 which age :

2-[2-(di net hyl am no) et hyl ] - 5- hydr oxybenzo[ a] pyrrol o[ 3, 4

- c] phenoxazi ne-1, 3- dione, 5 R (al o[3, 4
h X zo[ a] pyrrol of 3, 4-
/ygﬁ Sn_y{e]eﬁ\ py

2-[2-(diethy|anino)et' l]-5-

c] phenoxazi ne- |, 3- di"(_ _
-(2-hydroxu§thoxy)-2,3-d|hy

clp :nQ§azine-8-carbaldehyde-

2-[2-(di net hyl am no)eth
dr obenzo[ a] p rroI%;3,4-
, 3-di one,

-5-(2-hydroxyethoxyh@snzo[a]p
ne-1, 3-di one,

5< ( 2- hydr oxyet hyl met hanesul p
c] phenoxazi ne- 1, 3- di one,
%5ﬁeroxyethoxy)benzo[e]p

2-[2-(dinet anmRo) et hy
honat e) - benzo[ a] gyrrol p
2-[ 2-(di met hyl am RQ) et hiq
yrido[2',3 :5,6][1,4]-
oxazi no[ 3, 2-qgli soi ndol e-1, 3-di one, 15 their _ '
é’hlaﬁli?lpoﬁe rRa, T, Bt ef ewidsorase g5 defiord dwreinbrdorsd dieii enantiomers,

: f W a h ut j.cal.l cceptabl e aci d
SRR MR o AARGE L Pliclesh SR, 3 Bt uticany
aiccéppabieihad Ot hasaccording to claim 1, characterised in
that there is used as starting material a conmpound of
formula (1) fI (1) NO H 20 wherein W and Z are as

a@'ﬂn@%ffcm%& hag 40[%1%&4@3{811}%(1 in that
conmpound of formu s protected by a protecting
gt aepeseRG adhidrégeowatotry theie quentsomers kdiabtetoisomietye Nuokide, and

' PR
tz'age iloglsgltsathgr%gp \?fﬂﬂ% p%];mfv:?cre%cla y (I:clelpzabize a(gid cfi%a%e.o A

Compounds of formula (I) according to any one of claims 1 to 5, characterised in that
R, represents a hydrogen atom or a -C(O)-Rs group wherein Rs represents more
especially a hydrogen atom, their enantiomers, diastereoisomers, N-oxide, and addition

salts thereof with a pharmaceutically acceptable acid or base.

Compounds of formula (I) according to any one of claims 1 to 6, characterised in that
R; represents a hydrogen atom or a -CH,CH,0-Rg group wherein Ry represents more
especially a hydrogen atom, their enantiomers, diastereoisomers, N-oxide, and addition

salts thereof with a pharmaceutically acceptable acid or base.

Compounds of formula (I) according to any one of claims 1 to 7, characterised in that n
represents an integer 2, their enantiomers, diastereoisomers, N-oxide, and addition salts

thereof with a pharmaceutically acceptable acid or base.

Compounds of formula (I) according to any one of claims 1 to 8, characterised in that
R; and Ry, which may be identical or different, each represents independently of the

other a linear or branched (C,-Ce)alkyl group, their enantiomers, diastereoisomers,
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-32 wherein PG represents a tert-butoxycarbonyl or

phenoxycarbonyl group and W and Z are as defined{ j APR 2007

her ei nbefore, which conpound of fornula (I11)

treated with lithiumdiisopropylam de followed by

di phenyl chl orophosphate ta3jield a conpound of fornula

(1V) + 2 O W;i0ioPh)2 O(N) 15 Pc wherein PG W
S)r)r(ugn?eaﬁlﬂ %ﬁh@cﬁlf a?[ga epe rf%&}llrlll h%%%ac V\'E%aggx agf;éﬁz%fe acu? or base.

b| s(triphenyl - phosphi né) pal I adl um chloride, with a

ound of forrrula(\/) O0J 10toyield a
10. C@%B?}H%S 8f farpuia (Doaceqidjng tozlar_;n\Aawknvh)are NPc 0 \']j

11.

R R I N

i nerdior®t nosphere with d| nmet hyl acetyl enedi car boxyl at e

tog3 Z—Wh}qan%m%?et yliJSqqydroxybenzo a?p}gryglé[g 4 c]%héax\lzi)_\:azzlgg z 3-
dione,

® 2-[2-(dimethylamino)ethyl]-5-(2-hydroxyethoxy)-2,3-dihydrobenzo[a]pyrrolo[3,4-
c]phenoxazine-8-carbaldehyde-1,3-dione,

® 2-[2-(dimethylamino)ethyl]-5-(2-hydroxyethoxy)benzo[a]pyrrolo[3,4-c]-
phenoxazine-1,3-dione,

® 2-[2-(dimethylamino)ethyl]-5-(2-hydroxyethylmethanesulphonate)-
benzo[a]pyrrolo[3,4-c]phenoxazine-1,3-dione,

® 2-[2-(dimethylamino)ethyl]-5-(2-hydroxyethoxy)benzo[elpyrido[2',3":5,6][1,4]-

oxazino[3,2-g]isoindole-1,3-dione,

their enantiomers, diasterecisomers, N-oxide, and addition salts thereof with a

pharmaceutically acceptable acid or base.

Process for the preparation of compounds of formula (I) according to claim 1,

characterised in that there is used as starting material a compound of formula D) :

Z 0

Il e
N O
H

wherein W, and Z are as defined for formula (1),

the amine function of which compound of formula (II) is protected by a protecting group

Pg well known to the person skilled in the art to yield a compound of formula (III) :

z o)
DO
O
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Z OCohOve W((VII) Pc O O wherein Pc, W and Z are

as defined hereinbefore, which conpound of fornula 0 APR 2007
(M) is either treated with N-bronosuccini m de and

benzoyl peroxide to yield a conmpound 5 of fornula

(M11) : COOv Z OCC W (Mll) N Pc 0 o wherein

PG W and Z are as defined hereinbefore, which

whg?erﬁﬁgg ?g;gﬁ{egis?{{%éc' &S)%é’clallb))n* r}%b%ea S ﬂaﬁoérgﬁb?l}f{lﬁ and Z are
as (¢ffed hefeiBdoreZ O COOM W '\ (,X) H O 10 wherein W

and Z are as. defined hereinbefare, which conpound of
whicy FRIROYL g %@g@b 15 ieéeated prith Hewyrardiisppropylamide followed by

dlyﬁil'en I%Bfongﬁhto)! hatld ﬁ)% ARabm 80{1&1 {)igtgn‘ﬁﬁlgirf;\/ce of

I met hyl a nopyri |ne t a co und of formula

(X) : 0 2007 Z
iii:I:: ::L\‘ PTOPhb )

PG

wherein Pg, W, and Z are as defined hereinbefore,

which compound of formula (IV) is treated, in the presence of bis(triphenyl-

phosphine)palladium chloride, with a compound of formula (V) :

O
\
T -
7 O\)

to yield a compound of formula (VI) :

Z 0
w@i |
1
P, 5
NS

wherein Pg, W, and Z are as defined hereinbefore,
which compound of formula (VI) is :

® either treated under an inert atmosphere with dimethyl acetylenedicarboxylate to

yield a compound of formula (VII) :
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COOve z 0\ COOv "'~ (X) N Boc OBoc wherein

represents a single or double bond, Boc represents

tePt-butoxycarbonyI group and W and Z are as defiﬁ%g A?R 2007

her ei nbef ore, whi ch conpound of formula (X) is

subj ected to the action of _33. _

2, 3-di chl oro-5, 6-di cyano-1,4- 5 benzoquinone to yield

compound of formula (XI) (GENE. Z O COOMwe W (XI) N

Boc 50Boc wherein Boc, and Z are as defined

her ei nbef ore,Z L-'chcponpo nd opdewpul a (XI) is

subj ected to fhe ¥Cti Of sodi um net hanol ate and is

t hen hydrol yseg yi el gormpound of fQVﬂz|a (XID

CcCoOove  Z Ixl: v OH Boc \ wherein
e@r ei nbef ore, which

Boc, W and Z are a _
conpound of formulal(XlI) bj ected to the action of
OFZN(CH)n-N(XHI)

a compound of forn@ba ( 2
N

wherein Pg, W, and Z are as defined hereinbefore,

a

which compound of formula (VII) is :

¢ cither treated with N-bromosuccinimide and benzoyl peroxide to yield a compound

of formula (VIII) :
COOMe
Z o) COOMe
WEI (v
N
b,
0]

N
wherein Pg, W, and Z are as defined hereinbefore,

which compound of formula (VIII) is subjected to the action of hydrochloric acid to yield a

compound of formula (IX) :

COOMe

Z 0 COOMe
N

H

wherein W, and Z are as defined hereinbefore,
which compound of formula (IX) is subjected to the action of di-tert-butyl dicarbonate

in the presence of 4-dimethylaminopyridine to yield a compound of formula (X):



10

15

R4 15 wherein R3, R4 and n are as defined for formul a

(I), to yield a conpound of fornula (Pa), a part|cPMa%PR 2007

case of the conpounds of forrmula (I) : 1 0 APR 2007
-35 R3 ON(CHZ)-NR4 ZOOW I (Ua) N Bee)--OH
wherein Boc, R3, R4, W, Z angd. n are as defined
her ei nbef ore, whi ch conpound of forrmula (Ua) is
me reaction conditions as
“to yield a conmpound of
casg; Me2 the conpounds of
NRa ZOOW () NH
d n are as defined
tQ the sane regction
flormula (X) to vyield a

OBoc

optionally subjected to thg
the conpound of fornula (V
formula (Ub),Z artag.cul as
formula (I) :
OH wherein

her ei nbef ore,
conditions as the c@ﬁpoun‘
conpound of fornmul aE'g())él V)

wherein - represents a single or double bond, Boc represents a tert-butoxycarbonyl
group and W, and Z are as defined hereinbefore,

which compound of formula (X) is subjected to the action of 2,3-dichloro-5,6-dicyano-1,4-
benzoquinone to yield a compound of formula (XI) :

COOMe

Z 0 COOMe
N

Boc OBoc

wherein Boc, W; and Z are as defined hereinbefore,
which compound of formula (XI) is subjected to the action of sodium methanolate and is

then hydrolysed to yield a compound of formula (XII) :
COOMe

z 0 COOMe
N

Boc ot
wherein Boc, W, and Z are as defined hereinbefore,
which compound of formula (XII) is subjected to the action of a compound of
formula (XIII) :
/R3
H,N——(CH,),N (XI)

R,

wherein R, Ry and n are as defined for formula (1), to yield a compound of formula (VVa), a

particular case of the compounds of formula (I) :
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COOve Z O COOMee W J\ | (X N PG O 10 wherein P
WL and Z are as defined h(ereiv%before, whi ch corrpoundG!)fO APR 2007
formula (XI'V) is subjected to the sane reaction
conditions as the conpound of fornmula (XIl) to yield a
conmpound of formula (t/c), aszparticul ar case of the
compounds of fornula (I) : .1 0 APR 2007 -36 R3 /
(CH2)n-NONR4 Z OO0 W(PQO N/O—| o O wherein Po,
R3, R4, W, Z and n e as d‘@é g €rei nbefore, which
conpound of fornula \ e[ optionally
subjected to the actio o formc amﬂ to yield
conpoundszof 5 formul & and (li e) particul ar
cases of t Mla (1) : RB (CH2)" NR

R4 O (O N R3 (Wa)

wherein Boc, R3, R4, Wy, Z and n are as defined hereinbefore,
which compound of formula (I/a) is optionally subjected to the same reaction conditions as

the compound of formula (VIII) to yield a compound of formula (I/b), a particular case of

the compounds of formula (I) :

R3
0 _ACH,),—N
N
R4
Z ') 0
N
H
OH

wherein Rz, R4, W1, Z and n are as defined hereinbefore,

¢ or subjected to the same reaction conditions as the compound of formula X) to
yield a compound of formula (XIV) :
COOMe

Z 0 COOMe
N

| OH
P O/\/

G

wherein Pg, W, and Z are as defined hereinbefore,
which compound of formula (XIV) is subjected to the same reaction conditions as the

compound of formula (XII) to yield a compound of formula (I/c), a particular case of the

compounds of formula (I) :
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Z0OZOO pNN HHOH Of/ (Dd) (Ue) wherein R3,
R4, W, Z and n are as defined hereinbefore, * or 1 APR 2007
optionally subjected to the action of a conpound of o
formula (XV) : 10 R3 C (XV) wherein G represents a
| eavi ng group and Rga, which3gs other than a hydrogen
atom has the sane definition as Rs in fornmula (1), to
yield a conmpound of fornmula (I f), a particular case
of the conpounds of formula (1): 1 0 APR 2007 -37 R3
/' 0 (CH2) -NNR4 Z~0\ OW cvfl RPG\ O \~CRfia
wherein Po, R3, R4, R$a, W, 7 and nare as defined
her ei nbef ore, the ame fur}é‘gﬁaﬂa_”f whi ch conpounds of
formula (Uf) is optio deprotectq@ according to
conventional methods of ordanic synthésis to yield a
conpound & foul a ~pparticul ar case of the
compounds fYor mul™a R3 0 (CH2)h-M NR4 ZO0O

w e

N

wherein Pg, R3, R4, Wy, Z and n are as defined hereinbefore,

which compound of formula (I/c) is :

m cither optionally subjected to the action of formic acid to yleld compounds of

formulae (I/d) and (I/e), particular cases of the compounds of formula O

R
R

aovel zfr

(I/d) (Ve)

wherein Rj, Ry, W1, Z and n are as defined hereinbefore,

m  or optionally subjected to the action of a compound of formula XV):

RSa G (XV)

wherein G represents a leaving group and Rg,, which is other than a hydrogen
atom, has the same definition as Rg in formula (I), to yield a compound of

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



W(1l/g) NHO"/ORsa wherein R3, R4, RSa, W, Z and n
are as defined herei nbefore, the corrpounds of formul ael U APR 2007
(Ub), (vd) and (Ug) constituting the conmpounds of
formula (1/h) R3 / O (CH2)n-N NR4A ZOOW (1/h) N
H 10 ORz wherein R2, R3, Rfg_W, Z and n are as

defi ned hereinbefore, 1 0 APR 2007 -38 which conpounds
of forrmula (Ph) are optionally subjected to the action
of a conpound of fornula (XVI) : {XVlI) wherein R
a, which is other thgp a hyd@ngﬁ—a{om has the sane
definition as R, in R®for (1) a Gis as defined
her ei nbefore, to yieldja rrpound of formula (vi), a
particul ag case gf eunds of formula (1) : R3 /
(CH2) n- NO

(1)

wherein Pg, R3, R4, Rga, Wi, Z and n are as defined hereinbefore,
the amine function of which compounds of formula (I/f) is optionally deprotected
according to conventional methods of organic synthesis to yield a compound of
formula (I/g), a particular case of the compounds of formula D

R

3
(CHZ) —N

fj: g)
/\/ OR,,

wherein Rj, Ry, Rga, Wi, Z and n are as defined hereinbefore,

the compounds of formulae (I’/b), (I/d) and (U/g) constituting the compounds of
formula (I/h) :

Ra

(CHZ) —N

wherein Ry, R3, R4, Wy, Z and n are as defined hereinbefore,



w, I (vi> NRa OR wherein Rta, R?, R3, R4, W, Z and

n are as defined hereinbefore, or treated wth APR 2007
N-net hyl mal eimide to yield a conpound of fornula (XVI‘)B

ON ZOO(XVID NPGo 10 of wherein PG W and Z are

as defined hereinbefore, whiigh conpound of fornula

(XVIl) is subjected to the sane reaction conditions as

whicdi&o (XY C ound of

b om PRI fhuls SUESxBeb Wl S o s SRR cmpound of
form@ (XD : Po OH wherein Po, W and Z are as defined

her ei nbef ore, whi Chm‘i{ong nd of formula (XVIII) is

subjected to the sane'feacti on céfdilti ons as the

conpgund .of, fornmula (XI1) to yield a conpound of )
wherg 7 ‘Y}P‘/:}U)IS gtheg dhdry @ rogsnhapwy, digefthe same piefinition as R; in

s forGOBROUARS Ofs fOMBRAEENdrdinBlftd 16 Ll bl | N (i
t_o{IgPi ty of St he (:orrpounrdél ofO ’fté%rr%lpa&%?]?bm éﬂgor}nu?a (1), a
pardonpousdist the eompéurslp pf Gpmukt @), : purified according to
conventional purification technique may, if desired,
be separated into their different is rs according to
a conventional separation t iqugrand are, if
desired, converted iﬁ /&qhﬂ" \R
4

Z O 0
)
Rla ORZ

wherein Rj,, Ry, R3, Ry, W1, Z and n are as defined hereinbefore,
* or treated with N-methylmaleimide to yield a compound of formula (XVII) :

o0 ./
N
1
PG 0
N

wherein Pg, W, and Z are as defined hereinbefore,

10

which compound of formula (XVII) is subjected to the same reaction conditions as the

compound of formula (VII) to yield a compound of formula (XVIII) :
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12.

13.

14.

10 their N-oxides and, where appropriate, into their
addition salts wth a pharmaceutically acceptable acid

or base. 12. Pharmaceutical conpositions conprising (X)) APR ?007

active ingredient at |east one conmpound of formula (1)
according to any one of claids 1 to 10, on its own or
in conbination with one or nore pharmaceutically
acceptable inert, ng -toxi/? excipients or carriers. 15
13. Phar maceuti cal ions according to claim 12,
useful as nedi canent treatnment of cancers. 14.

Conpound 1) and (XIV) : 1 o APR 2007
-40C®Ng g)NBocOBoc cCoOwe Z O\

‘ (
COOME AN A i COOVe Z O COOMey iy | (XN
N/OH P~ )\ Qifor synt hesi s i nter nedi ates) of

he

wherein Pg, W, and Z are as defined hereinbefore,
which compound of formula (XVIII) is subjected to the same reaction conditions as the
compound of formula (XII) to yield a compound of formula (I/d) as described

hereinbefore,

the compounds of formulae (I/a) to (I/i) constituting the totality of the compounds of
formula (I), which compounds are, if appropriate, purified according to conventional
purification techniques, may, if desired, be separated into their different isomers
according to a conventional separation technique and are, if desired, converted into
their N-oxides and, where appropriate, into their addition salts with a pharmaceutically

acceptable acid or base.

Pharmaceutical compositions comprising as active ingredient at least one compound of
formula (I) according to any one of claims 1 to 10, on its own or in combination with

one or more pharmaceutically acceptable inert, non-toxic excipients or carriers.

Pharmaceutical compositions according to claim 12, useful as medicaments in the

treatment of cancers.

Compounds of formula (X), (XI) and (XIV) :
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COOMe
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N
ll) o ~_-OH

G

for use as synthesis intermediates of compounds of formula (I).
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