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0 2 AUG 2007 -' New '

benzo: [ b] chromeno- napht hyri di n-7-one and pyrano[2' (82 AUG 2007

7, 8j qui no[ 2, 3-b. ] qui noxal i n-7-one conpounds, process

for their preparation and pharnmaceutical conpositions

contai ning them The present invention relates to new

benzo[ b] chr oneno- napht hyri di nt 7- one and

pyrano[ 2',3'.:7,8] qui no[ 2, 3- b] qui noxal i n-7-one

conpounds, ey bemébbsommoahhqﬁimyrinnﬁp%@tahgn and to

phar macguti cad: 2.€.9POSI t |0 cont al ni ng them The

conpou nggk[a(&al ? flit ’I% e e{éﬁ%lﬂf’ tzeﬂz&lﬂéﬂ%@#mv’é@w egmpéunds,

acronycin, which ipFoéfds Bdr@kRidehay 5 anti -tunour

properties that hg\?e been dentgzggﬁ“?r\éé{t@g i n experinental

nmodel s (J Bapharmageptical toBposiGiong B)ntaithdy #eR) . Despite

having a broad spectrumof activity, however, ‘
Thecrengoi ninkentivot rekites powekful beans] bictr@héns-IRUBKAHBL Y.one  and

act'ysr. % a}%ﬁétion,, this froduct is of low _
DYl i};}m 10 I IRP¥AIn t-enehi eravRAUNgB | fot ya aptbopssusfor  their

ddaSatlds8nli By IBGEULT ; L3jons, adm nistrable
prk%/&at he ilnt rgl\t)ﬁé%ous F%Iﬁo@poﬁﬁ@ﬁ%ﬁ%%@%@aﬁr?_i cati ons have

been made to that nol ecule, such as those described in

J. Med. ., 1996, 39, 4762-4766, EP 1 042 326, EP 1
Tigsp g nds oL g vt as, Ao HER: RaogonEriapyagh is an alkaloid having
an@it@Abld $RPErtieEMRRBRE HeeR (detRBsRAILRC ¥xpeld Ls (Db

effi cacﬁ gnd1 t he sol ubi Ie_i tf oSf t ogleX)&egg‘%g?aggﬁO&ewﬂ Pharm.
Scine V@0 Wl €¥)s,758M68).c Begrste hindngpebitord specitiim esfemdtisritgahbwever,

1h nst ant evel.o nt .of new antj-tunpur _. )

actoBlcth G Pttt BT BT Hiod s N Eabieti -2 s pipguctis of
lovt Ssddahitityroxgicackinte AN hibaltigsility0hed athed - itdVREE in pharmaceutical

especi ally, solid tunours pose a nmmjor problem fgr
compp{ileusidarnishene by edpiayanoys teof their intrinsic

and/or acquired resistance to existing products. It is

accordingly of the utnost inportance to have access to
Vagisubmodificasonsfinss bbdremade @nigs midledl@ QU 5 thbad de8XMRSS J. Med.

' tivity i der to be able t
Oy d*Pooas daPe e 6 B 10%1 Page EPvicott a8t rERPY. 25 SaunBtieh have
enzfﬂﬁéﬁﬁéﬁﬁcﬁﬁ iBpMehent #nd ﬁot_@lﬁ&ﬁ/’, {h'e%ﬂtizt&n{){{lxﬁeef’;[/i@%c&ﬁéﬁgﬁe solubility

e conmpounds” of the invention are new,
of Hipsp piasluply. Neverthieless aatiebancervherapenyit eéquiticteastdalli foy/ the constant

L L AR AT T ————

botprape atiiesaridiatteidatenoNbrBb sy, 8 dmtoefiost B ol
treat nent of cancers(?l Armnig t eC t};)bes of canstﬁé)rgé?lﬁfgaﬁ@pmblem

forcgi-gracer, chemetiiensyy tineviewnpb theds infingib eengfoe sequired resistance to
e ' Ci s .and_.carci,nomgs, 25 sarcomnmas,

ex1ét?r}/gg@rg§19&g% &9%2%%%@%1%4@ 8?%1); l%élost P]&ﬁécgﬁwh?ﬁ%%&cess to as %road as

podsiyh¢ yirmgearfiproduntst thti eipress atbbld c#d@kic activity in order to be able to

have available the most effective treatments for tumour diseases as a whole.

In addition to the fact that the compounds of the invention are new, they have a surprising
in vitro and in vivo cytotoxic activity superior to that observed hitherto. Thus, the
compounds discovered by the Applicant have anti-tumour properties that make them
particularly useful in the treatment of cancers. Among the types of cancer that can be
treated by the compounds of the present invention, adenocarcinomas and carcinomas,

sarcomas, gliomas and leukaemias may be mentioned without implying any limitation.
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-'2 More especially, the present invention relat es to
conpounds of formula (I) OR X B a, -- 1 (1) BZN\U(J 2007
OYR A RB R4 wherein: Bl and B2, which may b

identical or different, each independently of the other

5 represents a carbon atomor a nitrogen atom wth the
proviso that at |east one of ,the two groups Bl or B2
represents a nitrogen atom “X and Y, which nmay be

identical or different, each independently of the other
represents one or nore groups selected from- the atons

Mcl?é(g gﬁﬁ gg ?%?&%21?\@ tidPr B-IE,i.tEJ]‘L% c%{n%gf?ﬁdsmf%l? g[:) L near

anc
branched (A -0Co)al kyl, XI i N&B
(C2-Co6) al kenyl , x i nearBor

pol yhal oal kyl , o4

and Rb, which

cyano
r OR, branched
hr anc ed (Cl-Co)-

A a - NRa wherein : R
dlfferen%, each
presents a group
s -C(O-CF3,

or

sel ected from hydr ogen|
-C(O-NH2 and linear or bmranc d-Co)allcyl,
optionally substituted by a grou NR'RaR b wherein :
R a and R b, which may be identi or different, each

WhﬁWdEpendently of the other represents a group sel ected

from hydrogen and |inear or branched (d -C6)al kyl, or

20 Ra and R b, together with the nitrogen atom

CRY g, tRikh Hhey ‘Ebaidgiﬁfb‘apbgldlﬁer@ﬁt %EQPY&.'{G eRUIP DS the other
from5 to 7 ring nenbers and optionally containing in

t tepresenlg 2 eysneriom @ ecohdgéeitemy wathche pedvesst thet dtrleast one of the
0 en_and nitrogen, or R and Rb, together with the
nﬁ%{(?%rﬁélﬂs gf 8?#"0?%?63#1%&?%%%?@?% a monocyclic

heterocycl e having from5 to 7 ring menbers and

ogl onally containing in the ring 25 systema second
° h

erd Yt whickemey t ed 1dentipal oxy didferemd eavht indgeendently of the other
represents one or more groups selected from :

- the atoms hydrogen and halogen,

- the groups hydroxy, linear or branched (C;-Cg)alkoxy, nitro, cyano, linear or
branched (C;-Cg)alkyl, linear or branched (C,-Cg)alkenyl, linear or branched (C;-Cg)-
polyhaloalkyl, or

- groups of formula -NR,R}, wherein :

R. and Ry, which may be identical or different, each independently of the other
represents a group selected from hydrogen and the groups —C(O)-CF3, —C(O)-NH,
and linear or branched (C;-Ce)alkyl, optionally substituted by a group NR'.R',
wherein :
R'; and R, which may be identical or different, each independently of the other
represents a group selected from hydrogen and linear or branched (C;-Cg)alkyl, or
R'; and R'y, together with the nitrogen atom carrying them, form a monocyclic
heterocycle having from 5 to 7 ring members and optionally containing in the ring
system a second hetero atom selected from oxygen and nitrogen,
or R, and Ry, together with the nitrogen atom carrying them, form a monocyclic
heterocycle having from 5 to 7 ring members and optionally containing in the ring

system a second hetero atom selected from oxygen and nitrogen,
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U2 AUG 2007 -3 Xl and Yli which may be identi cal erUG
different, each independently of the other represénts 2007
a group selected fromthe substituents as defined for X
and Y, it being understood that, when Bl and/or B2
represent a nitrogen atom Bl and B2 do not carry
substituents Y1 and X1 respegtlvely 5 Rl represents a
hydrogen atom or a linear or~-branched (d -C6)al kyl
group, R2 represents a group selected from hydrogen

* and anfeY grwliek hindaridertidal anchidetent CaelCH)dabéndently OR'the other

deaeejntsrg@oupdelgqt aﬂﬁ‘ érRB I su]-Jrﬁa{ﬁlN%R’ltsTg %&D%A\I 1R or % andQ% TaH

-NR'aTa- CO2R'a; and -NR'a C(O-TaNR aR b, 10 wherein:
* Ta represents a linear or branched (C 1 -C6)alkyl ene
it helngi ynderstood thatamctheRIB1sand/ca B depicned ahetreganbedmr B; ahd B, do not

esent s e ec ed from hydrogen and |i near or
carb BhEREE & B RuPrESITehRg and Re which may be

identical or different, each |ndependently of the other
15 represents a hydrogen atomor a |inear or branched

o (Rl repBpabth ¢ ylydipigom ptonoer Rneandr Ranchetl ¢geChetkylvgtohpt he
carbon atomcarrying them forma nonocyclic ring
having from3 to 6 ring nenbers, A represents a group

° Of{ fr&i’r@@éh% a grép s%t&?)ﬁo%(lﬁﬁ%q%ewﬁeﬂh@ %gg; find3P #MBkanched

whi ch nmay be i ti1cal ent
r @F@@dhyls ﬂORie;aeN@éaﬁibt YO-d4f; —ORhae mmerr aaN@I'aﬁup -S"e«1(€)-T.H;

1 d h SR.,
bR L B R B g N o Gl VR F6uRy  and
eael, iadgpendrnkly of the ot her 0 2 AUG 2007 -4

represents a group sel ected from hydrogen; the groups
IW eram or branched (Cl-C6)alkyl, aryl and

I | nés ae&)res’mg% )a&f 13%160(} bl%%?‘ﬁét ¢§ﬁ]%y@<?)f g%léef/\% e fguy n b(Fe{

r eﬂ"aelﬁﬂmbsmaagﬂémﬁd%feﬁﬂieﬁﬁef rom hydr ogen,

* R", represents a group selected from hydrogen and linear or branched (C;-Cg)alkyl,

e Rz and R4y, which may be identical or different, each independently of the other
represents a hydrogen atom or a linear or branched (C;-Cg)alkyl group, or R3 and Ry,
together with the carbon atom carrying them, form a monocyclic ring having from 3 to

6 ring members,

e A represents a group of formula :

a) -CH(R5)-CH(Rg)— wherein :

*  Rs and R, which may be identical or different, each represents independently of

the other a group selected from :
1) hydrogen,

2) the groups OR., NR.Rg4, SR, wherein :
- R., R4, which may be identical or different, each independently of the other
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5 aryl or NR'"aR'"'b wherein R'"a and R''b are identica

and represent a hydrogen atomor wherein R''a and

R''b, together with the nitrogen atom carryi ng theﬁiz AUG 2007
form a nonocyclic heterocycle having from5 to 7 ring

menbers and optionally containing in the ring systema

second hetero atom sel ected from oxygen and nitrogen,

10 3) W-C(WZ)-UV wherein a) W represents an oxygen

atom a sul phur atomor NR_ (wherein R is as defined

her ei nE@IeeBl, a grouppselegied Sert byemg@w@er%mninm ®r branched

?tl:ll P?lejg aﬁé@@é{x}é,) LEPLERS Za ﬁﬁlﬂlb)l ngay 1181{ thie alﬁ](yq g101ety may be

aln or ‘hranc
(C2- Cshﬁhkemyheﬁﬁxghaln b) \Y represents a group

sel ected from dr oge - aryl, - and the groups

OR,, Cepie @@R{: F?l gn Hﬂmmesm(wgwe@zﬁected frpgn hydrogen,
N(R ) - e mR,

her el n Or R ﬁ 'w'ﬂm%n?Rr A %lgdn]t:{ al%qg%lﬁ%alae(l ?re de%? a hﬁr1 rogen

hydr ogetom bi Wha'elnoR"'Mr&inRh@ dodelter %%&llkyﬂnogeﬁlﬁwhn c@fying them,
aryl - (Cr C6) al kyl in which the al kyl npiety may be
|'i near Igm ab.%lewécépc Bstergeyedp rvyag drom pork@ wiE wgembers and

does n gén&ﬁﬁy %%ﬁﬁhnﬁ% 119 'fbé ggg ?éﬂl and. o £ %Qﬁtcﬁied from

not represent a grou rom - hydrogen -

and -ommgmjmﬁnvmgﬁnym) VB Tl wherein : 30 a) Wi and
W2 are as defined hereinbefore, 0 2 AUG 2007 -5 (i) WB
represents an oxygen atom a sul phur atom or NR

wheyrwi rofy,)le—asyidedihned hereinbefore, y) T
represents "a group selected from - hydrogen,

o) W; represents an oxygen atom, a sulphur atom or NR. (wherein R, is as
defined hereinbefore),

B) W, represents an oxygen atom or a sulphur atom,

v) U represents a linear or branched (C;-Cg)alkylene chain or a linear or branched

(Cy-Cg)alkenylene chain,

d) V represents a group selected from :

- hydrogen,

- aryl,

-and the groups OR;, CO:R., COR;, CONR',R,, NR.Ry, N(R.)-CO,R',
N(R)-COR';, wherein R',, RY,, R, and Ry are as defined hereinbefore and R'.
represents a group selected from hydrogen, linear or branched (C;-Cg)alkyl,
aryl, or aryl-(C;-Ce)alkyl in which the alkyl moiety may be linear or
branched,

g) U represents a bond when W, does not represent an oxygen atom and when V
does not represent a group selected from :

- hydrogen

- aryl and

- NH,,

4) W1—C(W,)-W3—T; wherein :

o) W, and W, are as defined hereinbefore,
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5 - linear or branched (Cl-C6)al kyl, - linear or

branched (C2-C6)al kenyl, - aryl, aryl-(Cl-C6)al kyl |q:(¥ AUG 2007
whi ch the al kyl noiety may be |inear or branched, a

- linear or branched (Cl-C6)al kyl ene or |inear or

branched (C2-C6)all cenylene 10 chains, each of which

is substituted by a group ORs Wwherein R is as defused

herei nbefore or NR aR b wheréin Ra and Rb are as

defi ned herei nbefore, 5) W-S(Oin VB-TI wherein : a)

W, B VYGHEPrIensy & G Se ok @ SRRE #paf of MR, whereingy. if as defined

repre%?&%i?ﬂ?%\l;\%nt eger selected from1l and 2, 15 6)

W - S( erein W, Tl and n are as defined

her eintefprRentdBdroup)sefecd)iond L Wherein W2 and T1 are
as defined hereinbefore, * or RS and R6, together form

1) a grbyjos® -, -NO , -ON or -NN YHY YHHYH

Z Z Z z,._ \Whergin.Z repr nts an oxygen atom or a

sul phu"rh%et%ﬂ{glfﬁdf)d (gP'ég%@gﬁ’O(CI—IZ)Ygl- -0- wherein in

r epr esentdr aNbialtRAGC,-0f)allfe@m, 1 to 4 inclusive, or 3)

a group -O ,BYO, "~ 'O ' - ,B\ 'O or -O ,B | N

~1 1 (1 8y @ Ch-Gejallgil jig whiel( thel allry] mpi@y@ngy B @u@r or branched,
wherein B represents a single bond, a linear or

branchedl%(CI - C6) al kyl ene chain or D 2 AUG 2007 -6 a

| i near - iieaboanesieted @ r-CORlylRB Y e babfncl¥d (R3-@Nkenylene
R6, together with the carbon atons carrying them form

an oxi r #&S. §RENT HHCThiF abstinigiy geieup OReprlicseiniReys as defined
bstit 1t hami : . i . _
oSt gl O 1 05 P O PK, B IRl et

-C(R7)=CH wherein R7 represents a group selected from
) gl)y %Q%Q—Wrﬂ wherein :
o) Wy, W3 and T; are as defined hereinbefore, and

B) n represents an integer selected from 1 and 2,
6) W1—S(O)y—T; wherein Wy, T; and n are as defined hereinbefore, and
7) C(W2)-T; wherein W; and T, are as defined hereinbefore,

* or Rs and Re, together form :

)agroup —O 0O— : —N O— s —0 N— or — N—
Z Z V4 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,

or

3)agroup —Q B. O0—,— B. O— —0 B. N—
Y Y Y
0O O O O O O

wherein B represents a single bond, a linear or branched (C;-Cg)alkylene chain or

or
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- and the groups OR'a, W-C(W)-UV, W-C(W)-W-TI

W-S(On W-TI, W-S(O"-T1 and C(W2)-Tl wherei n[]FQq\UP 2007

W, W, U, V, V\B TI and n are as defined

here| nbefore, or 10 ¢) -C(O-CH(R3)- or - CH(R8)-C(O) -

wherein R3 represents a group selected from -

hydr ogen, - linear or br anchgql (Cl-C6) al kyl car bonyl oxy

and the groups OR'a wherein ais as defined

her ei nbef or ot r.s, diastereoisoners,

N- oxi dR¥E! Oéﬁ]d“n‘él?eéldgl?&{&gl&‘iweblﬁ chalits thereof with a 15

pharmaceutical |y acceptable acid or base, wherein aryl

I S u&dﬁr %19 %j ?{?‘oeﬁzepnﬁgy h Ogm Bg'lp PLEJ])}{S' C ILZIrp t/pe% If87[7]7?|a|n.yoximne
cont ai ni ng o e "Gr nore 1 dentr ¢ eren

subsgriotipemt @1 aeldbiced-olp O@ptidnﬁﬂﬁrsubﬁhtlbéﬁﬁﬁhﬁd nitrogen atom by a

(C-C6)al k |.i near. or branched (C2-C6)al kenyl,

hy dr 363 o a%‘“gl’@ﬁ (CehoB8Y & WPt ro, amino, al kyl ani no or

d| al kylarnino in which the alkyl noieties contain from

A GO B e B el oSt RE R B ERE G

(C- lgfil)f@gzayll and linear or branched
(Cl-C6)al kyl carbonyl oxy t he nonocyclic

het‘e?iﬂ@c‘}’@l geupaiig erog{\g’ B]gy rWind-(Warb¥e-sl1ai—S(0)n—W5-T1,
opt I‘@]naé(lt —161 %HdanVr}ng' thteﬁ:?n 'R"”gwsy%e’ﬂj‘ q; 3,?E]eand n are as

hetero atom sel ect d”f r om oxygen®an it rogen

may dedinee heiedtbethrewi t hout i npl yi ng any I|n1tat|on, t he
groups pyrrolidinyl, 25 isoxazolidinyl, oxazolidinyl,
ﬁV}azoIidinyI i m dazolidinyl, piperidyl, norpholinyl,

_d h § e
p| per ?gf% Da%l g#&l?\g gxazéglgﬁgﬁ R dIS]l Je%X‘aze gu felecéedzﬁ ot

n, L7 anong the nonocyclic rings having from 3

i npwal}eﬁﬂ B PR b o oGB! ispbipg e Wherein R i

cycl glaghybd hexsbepent yl and cycl ohexyl. Anong the
pharmaceutically acceptable acids there may be
mentioned, without inplying 5 any limtation,

to theig epattion s Chasmemm@hrm BY-opides,aaiddlscs ol chdurqwab;s: tlereof with a

h ﬁwlgs g%LVC aci d., .aget bcs acid, trifluoroacetic acid,
P | 4, pp G978 °587%: mal oni ¢ acid, succinic acid,
glutarlc acid, fumaric acid, tartaric aC|d mal ei ¢

acid, citric aC|d ascorbic acid, oxalic aC|d
whersihab sy rpdesseed at pddhepdnghpanhéhyd dreup pyenally epptaining one or

more identical or different substituents selected from linear or branched (C;-Cg)alkyl,
linear or branched (C,-Cs)alkenyl, hydroxy, halogen, carboxy, nitro, amino, alkylamino or
dialkylamino in which the alkyl moieties contain from 1 to 6 carbon atoms and may be
linear or branched, linear or branched (C;-Cs)alkoxy, linear or branched (C;-Cg)acyl and

linear or branched (C;-Cg)alkylcarbonyloxy,

among the monocyclic heterocycles having from 5 to 7 ring members and optionally
containing in the ring system a second hetero atom selected from oxygen and nitrogen
there may be mentioned, without implying any limitation, the groups pyrrolidinyl,
isoxazolidinyl, oxazolidinyl, pyrazolidinyl, imidazolidinyl, piperidyl, morpholinyl,
hexahydropyridazinyl, hexahydropyrimidinyl, piperazinyl, azepanyl, oxazepanyl and
diazepanyl,
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Anmong t he pharmaceutically acceptabl e bases there nmay

be nentioned, without inplying 10 any |imtation, 7 AUG 2007
sodi um hydr oxi de, potassi um hydr oxi de, triethylanine,
tert-butylamne, etc.. According to an advant ageous

enbodi nent of .the invention, preferred conpounds are

those of formula (TA) : Xi O,R XI (I A Y NNOR A

/| R R4 wherein X, VY, X1,"Rl, Rz, R3, R4 and A are

as defined for fornmula (1). 15 According to a second
advant ageous enbodi nent of the invention, preferred

ama@gnthe unetcyelreringrobaying by i &4 {ngBnembkis R mayXb¢ nButioned,

R6 wherein X

.Y aN N. O R3 . RS.R4 , X1 R, R2I R3
wichoy g 488 IPUTUST dBF REUT BIPR &Py OB arAY o

cycldPegylt hi rd advant ageous enbodi ment of the invention,

prefierred conpounds are 0 2 AUG 2007 -s those of
formula (IC) OR. x NI (I YO Y1 R AR3 Ra

Among the pharmaceutically acceptable acids there may be mentioned, without implying
any limitation, hydrochloric acid, hydrobromic acid, sulphuric acid, phosphonic acid,
acetic acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, succinic acid,
glutaric acid, fumaric acid, tartaric acid, maleic acid, citric acid, ascorbic acid, oxalic acid,

methanesulphonic acid, camphoric acid, lysine etc..

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

any limitation, sodium hydroxide, potassium hydroxide, triethylamine, tert-butylamine, etc..

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

those of formula (IA) :

(A)

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

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

are those of formula (IB) :

(IB)

wherein X, Y, X1, Ry, Ry, R3, Ry, Rs and R are as defined for formula (I).

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



wherein X, Y, Yli Rl, R2i R3, R4 and A are as defined
for formula (1). According to a fourth advantageous [ 2 AUG 2007
enbodi ment of the invention, preferred conpounds 5 are
those of formula (ID) : ORZ XN (ID YNO Y~-R R3
Rg R6 wherein X, Y, Y1, R, R2, R3, R4, R5 and R6 are
as defined for formula (1). According to a fifth
advantageous enbodi ment of the invention, preferred
@pounds are those of formula (EE): OR N1 "' N'~~!
ﬂm$eqﬂ@nﬁﬂa B3 10 Rgl wherein X, Y, Rl, R2, R3, R4 and
A are as defined for fornmulja (1). According to a sixth
advant ageous en?odlnent of [t he inhvention, preferred
conmpounds are ) PN iF) 0 2 AUG 2007 -9 0
R (IF YCOR Rla® R6 WHerein X, vV,
Rl1, R2, R3, R4, (RS and defined for formula

(). Pref erred ¥onpounds ofN'forvil a (1B), (ID and
(I F) are those mherelnYRS %pd 5 ar/e
R3
R4

wherein X, Y, Y1, Ry, Ry, R3, Ryand A are as defined for formula (T).

According to a fourth advantageous embodiment of the invention, preferred compounds

5  are those of formula (ID) :

(ID)

wherein X, Y, Y1, Ry, Ry, R3, R4, Rs and R are as defined for formula (I).

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

those of formula (IE) :

o R

X

@N\ (B)

=
Y N ITT O
R, A%
R3
10 R

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

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

those of formula (IF) :
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identical and represent a group of fornmula -OR, or

WL- C(W2)-U-V or wherein R5 and R6 together forma OZAUG 2007

group -0Y O0- wherein R, W W1 U, V and Z are as

defined 5 z for formula (1). O particular interest,

preferred conpounds of formula (I1B), (ID) and (IF) are

those wherein R5 and R6 areq dentical and represent a

group of fornmula -OR, wherein R, represents a hydrogen

atomor a linear or branched (O C6)al |l cyl group. 1o

Al so of particular interest erred conpounds of

formulae (1B), ‘ H) are_t hose rein R5 and

R6 are identi cal | Jr oup of ormul a

WL- C(W2) - U- V whe) @present an oxygen

atom U repr esem anghed

(d-C6)allcyl ene enfgas a hydrogen

atom Al so of very particulRargi preferred

conmpounds of fornulae (I1B), (|’D) 3 F) are those

wherein R5 and R6 together formaRgroup -0 ,0 15 z

[ rep nLHS gtoa

Wh\sé%\?/lggf ? vlgzntkaggéil}s a%g%%gl}é%@ ﬂeﬂ%%héé%?lﬁ£ae tion,

preferred conpounds are those of formula (IG : O 2

UG 2007 - Y NO R R4 wherein X
Préjgredegornpasitpes! e 410, 4D)dur HEyecPoRo PG f)and Re are

i B n

SRl Brt 2ot s SOAINATRUT EROFLTPNY slr iR, v,
togethdy formGr JoVvpINHD H) O Qvﬁ@rem\ﬂc, Rl,, W,, U,V and Z are as defined

Z

for formula (I).

Of particular interest, preferred compounds of formula (IB), (ID) and (IF) are those
wherein Rs and R are identical and represent a group of formula —OR. wherein R,

represents a hydrogen atom or a linear or branched (C;-Cg)alkyl group.

Also of particular interest, preferred compounds of formulae (IB), (ID) and (IF) are those
wherein Rs and R are identical and represent a group of formula W1-C(W,)-U-V wherein
W and W, represent an oxygen atom, U represents a linear or branched (C;-Cg)alkylene

chain and V represents a hydrogen atom.

Also of very particular interest, preferred compounds of formulae (IB), (ID) and (IF) are
those wherein R, and R together form a group —O 00—

b

Z

wherein Z represents an oxygen atom.

According to a seventh advantageous embodiment of the invention, preferred compounds

are those of formula (IG) :
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5 R4 wherein X, Y, Y1, Rl, R2, R3 and R4 are as

defined for forrmula (I). According to a ninth 02 AUG 2007
advant ageous enbodi mrent of the invention, preferred
conmpounds are those of fornmula (17) : o RR XN __~e

(ij) YN NOR R R4 10 wherein X, Y, Rl, R, R3
and R4 are as defined for forymula (1). Substituents R3
and R4 preferred in accordance with the invention are
| inear or branched (G -C6)alkyl groups. The
substituent R2 prefer i acder dance mnth t he
invention is thg R'a is as defined
for formula (I) C|aIIng?he
substituent R2 dance with the
5 ' ehn R'a represents a
i near or branched (G - Cﬁ)hlkyl gro pR_and even D 2 AUG
2007 -11 nore especially & methy tp. Preferred in
accordance with the invention as substttuents X Y, Xl
wheraah X1t Yi X1, Ry dRodlerand Respedsi defihgd fdvantwdgEpus| y,
preferred conpounds of the invention are the follow ng

Ac({cﬁ dm§|t§ a#, gglﬁilh B&@Hh@&g)éo& é‘[ﬁﬁ&ﬁ%&ltebf?’thé Fvlehii S thdkrrdd €ordpounds
14-tetrahydro- 7H benzo[ b

me@ﬁﬁéﬁﬁﬁ@@@kﬁiﬁ}[l 8]naphthyr|d|n 7-one, -
(t)-cis-1,2-diacetoxy-6-nmef hox¥%g 3,14-trinethyl -1, 2, 3,
14-tetrahydro-7 benzo[b] chr no [ 6,5-9g] |
1, 8] napht hyri di’B & (IH)
(f) ci s-7-met ho | - 15, 15¢-di hydr o- 4H be
nzo[ b] [ 1, 3] di oxd omeno[ 6, 5-g] |
1, 8] napht hyri d¥ne<2, 8 ® The enanti oners,
di ast ereoi sonmers, N oxi dditien salts with a
phar maceutically accebta or ﬁase of the

BTG RGeS e A en el

al so to a process for the preparation of conpounds of

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

those of formula (I7) :

W)

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

Substituents R; and Ry preferred in accordance with the invention are linear or branched

(C1-Ce)alkyl groups.

The substituent R, preferred in accordance with the invention is the group —OR", wherein

R"; is as defined for formula (I).

Even more especially, the substituent R, preferred in accordance with the invention is the

group —OR", wherein R"; represents a linear or branched (C;-Cg)alkyl group, and even
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formula (1), which is characterised in that there is

used as starting material a conpound of 15 formula 2 AU 2007

(1) x, x BZCHOcul / Y >, a Y1 wherein X, Y, Xi,
Y1, Bt and B2 are as defined for fornmula (1), which
conmpounds of fornula (Il) are placed in the presence of
pyridiniurn dichromate to y1| el d conpounds of fornul a
(rrr)y : x x 13 COON Y , (III)B'CI 20 Y1 wherein
X, Y, X1, Y1, B, and B2 are as defined for fornula (I),
moxgHiseri B bpBaiseerPf ormul a (111) are treated in basic
and anhydrous nediumwith a 0 2 AUU 2007 -12 conpound
of formula (IV) R (IV) H N OCH3 wherein R represents a

Preftyi@dt 0gedtoada@a wath iy Qxiti -0 Uidhstiduchtsreay, 01 addranie Agekogen.
(Ad-Co)allcyl group or a linear or branched

(CI C6) al koxy group to yield corrpounds of formula (V)

Espe aﬁ&a&%aﬁta% u OII’J:{_& err dco]fxﬁﬁég{r]lﬁé {%lint 1? nvgntu% are Yk e‘foﬁ%‘Wm%z.

are
(£)-cis-1,2- d1hyd10xy—6 -methoxy-3,3,14-trimethyl-1 2 3,14-tetrahyd1'o-7H—benzo[b]—

chromeno[6,5-g][1,8naphthyridin-7-one,

- (£)-cis-1,2-diacetoxy-6-methoxy-3,3,14-trimethyl-1,2,3,14-tetrahydro-7H-benzo[ b]-
chromeno[6,5-g][1,8]naphthyridin-7-one,

- (%)-cis-7-methoxy-4,4,15-trimethyl-15,15¢c-dihydro-4H-benzo[5][1,3]dioxolo-
[4',5":3,4]chromeno[6,5-g][ 1,8 naphthyridine-2,8(3aH)-dione,

The enantiomers, diastereoisomers, N-oxides and addition salts with a pharmaceutically
acceptable acid or base of the preferred compounds of the invention form an integral part

of the invention.

The present invention relates also to a process for the preparation of compounds of

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

formula (II) :
X
X B, _CHO
~N
=
Y 1l31 Cl

Y,

wherein X, Y, Xj, Y3, B; and B; are as defined for formula (I),
which compounds of formula (II) are placed in the presence of pyridinium dichromate to

yield compounds of formula (III) :

|l
X B,  _COOH
~N
| (1)
=
Y 1|31 cl
Yl

wherein X, Y, Xj, Y1, B; and B, are as defined for formula (I),

which compounds of formula (III) are treated in basic and anhydrous medium with a
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whi ch conpounds of fornmula (V) are placed in the

presence of pol yphosphoric acid to vyield conpoundg DAL 2007

formula. (M) : Xt ORX/~m al132 ( ('T) YD N/ OCH3

H YJ 10 wherein X, Y, X1, Y1, Bl, Bz and R are as

defi ned herei nbefore, of which conpounds of fornula

(VI) : a) the nitrogen atom..s substituted by the

action of an al kyl halide or“of a dialkyl sulphate in

the presence of a deprotonation agent, in a polar
congpipel o€ fasmilee@Y) : t o yi el d conpounds of formula (VI1):

X0R XaB " (VII) Y OG3 15 Y1 R' wherein R1

represents a linear or branched (d -C6)al kyl group and

X, Y, X1, Y1, Bl1, B2 a’, R are as defined

her ei nbef ore, which conp ds of forpyla (VII) are

treated with a solutio hydrobrom ¢ acid in U 2 Auu

2007 -13 acetic aditit oYyl el @C8pnpounds of fornul a

M . . : I . i
Wh%’yﬁlx%_?fep\l( éfenté f’]h}%ééeg agénn ; 4%'1%(11 %%egagﬁ\,l daﬁ#e%fé%l%fﬁﬁa{eﬂ (@1 é%)alkyl
grohepei hbet or Branwikdal; €Gigiloexydsowf tof yaeid wb@mpdidds lof fanmla (V) :

then treated under basjc conditjons, in an 5 anhydrous

aprotic solventk Wi t hjan alkynéiof formula (1X)
L
Y N OCH,
| H

1

B

YI

wherein X, Y, X1, Y1, By, Bz and R are as defined for formula (1),

which compounds of formula (V) are placed in the presence of polyphosphoric acid to

yield compounds of formula (VI) :

X9 R
X
B
| AN (VD
=
Y BO X OCH,

wherein X, Y, X, Y1, B, B; and R are as defined hereinbefore,

of which compounds of formula (VI) :
a) the nitrogen atom is substituted by the action of an alkyl halide or of a dialkyl sulphate

in the presence of a deprotonation agent, in a polar aprotic solvent, to yield compounds

of formula (VII):
§1 0O R
3
Y BDOON OCH,
Y R

1 1
wherein R'; represents a linear or branched (C;-Cg)alkyl group and X, Y, X, Y1, By, B
and R are as defined hereinbefore,

which compounds of formula (VII) are treated with a solution of hydrobromic acid in



Hal HC R (IX) R wherein Hal represents a halogenu 2 hue 2007
atomand R3 and R4 are as defined for fornmula (I) to VG ;
yi el d conpounds of formula (X) : XOR X ~B\ (X Y
Bl NOYL R1 R3 HC 10 wherein X, Y, X1, Y1, Bl1l, B2,
R R 1, R3 and R4 are as defined hereinbefore, which
conpounds of formula (X) are refluxed in anhydrous
di met hyl formam de to yield "~ %bnpounds of formula (I/a),
a particular case of the conpounds of forrmula (1) X1 O

acefc axdyo yieldhrapumuyds & @ngulamg%l)/\her ein X, Y, X1, Y1, Bi1,
B2, R R 1, R3 and R4vare @as defined here|nbefore or
whi ch conpound offornula VI) 15 b) are subjected to
t he same condi tie mula (VI1)
to yield conp UG 2007 -14

i1 OR X CB,

wherein X, Y, Xj, Y1, B1, By, R and R'; are as defined hereinbefore,
which compounds of formula (VIII) are then treated under basic conditions, in an

5  anhydrous aprotic solvent, with an alkyne of formula (IX) :
Hal

HC }<-R3 (IX)

R4

wherein Hal represents a halogen atom and R; and Ry are as defined for formula (I) to

yield compounds of formula (X) :

@[ 23 X)
~
Y B I!V' (@]

HC

10  wherein X, Y, X;, Y1, By, B2, R, Ry, R3 and Ry are as defined hereinbefore,
which compounds of formula (X) are refluxed in anhydrous dimethylformamide to yield

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

(I/a)

wherein X, Y, Xi, Y1, By, B2, R, Ry, R3 and Ry are as defined hereinbefore,

or which compounds of formula (VI)

15  b) are subjected to the same conditions as the compounds of formula (VII) to yield

compounds of formula (XI) :
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wherein X, Y, XI, Y1, Bl, B2 and R are as defined
her ei nbef ore, which conmpounds of formula (XI) are 02 AUG 2007
subj ected in succession to the same conditions as the
conmpounds of fornmula (M11) and (X) to yield conpounds
of formula (1/b), a particular 5 case of the conpounds
of formula (1) : X1 OR XC ﬁ BNO HR Yi RB a
wherein X, Y, XI, Y1, Bl, B?'R R3 and R4 are as
def used herei nbefore, the totality of the conpounds
g tRe conpounds of foramul a
t he conpounds of formula
/ YB-NO Y1 Rl R3
10 R4 wherein R e formula (1) and X,
Y, X1, Y1, Bl,vB&% " R>p { R4 eops defined
her ei nbefore, whic cdﬁpou%ds of formula (I/c) are, if
desired, subjected toYthe action of an al kyl ating
agen r.an acyl ating agent to yield conpounds of
Wh?l'g’l“r%rl fr v Xy Bly 532;5’3&?% YhilraAefeddierginef@e, 15 conpounds

Whi$fl él&(ﬁklg%{dg of kc)mgllg()ﬁsjgi'ezs%gj%ctea e sdtefidR to the&aﬁie'“coghi/ﬁg}ls as the

compounds of formula (VIII) and (X) to yield compounds of formula (I/b), a particular

(1) : Xi OR

[

case of the compounds of formula (I) :

(I'b)

wherein X, Y, Xj, Y1, By, B2, R, R; and R, are as defined hereinbefore,

the totality of the compounds (I/a) and (I/b) constituting the compounds of formula (I/c), a

particular case of the compounds of formula (I) :

(I/c)

wherein R, is as defined for formula (I) and X, Y, X;, Y1, By, By, R, R; and Ry are as

defined hereinbefore,

which compounds of formula (I/c) are, if desired, subjected to the action of an alkylating

agent or an acylating agent to yield compounds of formula (I/d), a particular case of the

compounds of formula (I) :
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yi RLR R wherein X Y, X1, Y1, Bl, B2, Rl, R3 and

R4 are as defined hereinbefore, and R 2 represents ? 9 AUG 2007
group selected from-OR'ai, OTa OR'" -O-C(O-TaH an

-OTa NR,R Db wherein Ra, Rb, R'aand T, are as

defined for fornmula (I) and R'ai represents a linear or

branched 5 (G -C6)al kyl group, which conpounds of

formula (1/d) are, if desired, treated, when R,

represents a group -OR'al wherein R'al is as defined

herei nbefore, with a %%npo!nd gf: formula (XH) HNRLoR11

(X 11) wherein RLQ rem ts a_group selected fromR a

and R'a, and Rl 3 oup 10 dected from
LH OR

-Ta CO R'a and

M : g , a and T. are as
defined |iereinbefore,l'to yielo nds of fornul a
(1/e), a particular cadse ok theXggnpauids of formula
(1) Xi ONRIOR11 X VY (1131 NO VY1 Rf:R3 Ra wherein

X Yo K1 , nBl ,» RL R4, and 1l are as
I Kol Her oh RoaPors K18t Ree ot 4rFES) Gt él?@%éleoﬂﬂo@ﬁ presents
a gedupf @drdagodalLOR ", (AoRNd-d-l0(6)-TerNeti-Out |- K8, RR8yherein R,

,conpounds of fornula (1/f), a particular case of the
Rive Brpaithds abst af defmadalop fpropula gDRnd K".Brefreqentsf 4 lingarRys yanched

C ' RQ 0 2 AUG 2007 - 16 wherein X, Y, X1, VY1,
«lé;&g%iﬁgr ., R R3 and R4 are as defined for fornula

(1), which conpounds offorrnula (Uf) may be subjected,

either to_the actign of a reducin%ﬂggent to yield

a . )
wh{.lciinci?gm%}gdsopf fSPmia Q/(p| g 1’f cgsg%qf, tireaipdgwhen R'; represents a group

—OR";; wherein R";; is as defined hereinbefore, with a compound of formula (XII) :

HNR;oRy; (XID)

wherein Ry represents a group selected from R', and R",, and R;; represents a group
selected from % —1a—NR'R%Y —-C(O)-T,H, -T,OR",, -T,—CO,R", and
—~C(0)-T:-NR'R', wherein R'5, R, R"; and T, are as defined hereinbefore, to yield
compounds of formula (I/e), a particular case of the compounds of formula (I) :

X O NR, R

10711
(I/e)
| =
Y B

wherein X, Y, X, Y1, By, B, Ry, Rs, R4, Rig and Ry are as defined hereinbefore,

the totality of the compounds of formulae (I/c), (I/d) and (I/e) constituting the compounds

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

)




case of the compounds of formula (I) : X OR X aB,
(1/g) Y Bl ngv RR3 Ra wherein X v, xi. vi B3 2 AUG 2007

B2, R, R, R3 and R4 are as defined herei nbefore, b)

or to the action of osmumtetroxide in polar nedium

and in the presence of 4-nmethyhnorpholiue-Noxide, to

yi el d conpounds of formulae ,(Unl) and (Uh?), a

particular case of the conpounds of formula (1) : X O

X X BB \NOVBNOY~-|] BX Y~1 YR

Whﬁ"-'@m\X:F\Y a@ébé’ 1@1:# ORRéR?» RrpHRs arg ag fefined fougrmgidPei n X,

Y, X1, Y1, Bl, B2, Rl, R2, R3 and R4 are as defined

b f t he, t it f .t d f f |
i e ib R /b e Tt be S G r aor . conpounds.

a) @fhef @ ¥ ladtidiCo S detifiding 8 @ﬁﬁ%ﬂ%lﬂ @ﬁnﬁ)@ﬁ@s of fobigla (I/ a particular
conpounds of fornula ? X B2 (cis - i

qase §1 Be cpmpondrof mmla()1 O R, Ht~ OH

(Ig)

wherein X, Y, X, Y1, Bi, Ba, Ry, Ry, R3 and Ry are as defined hereinbefore,

b) or to the action of osmium tetroxide in polar medium, and in the presence of
4-methylmorpholine-N-oxide, to yield compounds of formulae (I/h;) and (I/hy), a

particular case of the compounds of formula (I) :

(I'h) (I/h,)
wherein X, Y, Xi, Y1, B1, B2, Ry, Ry, R; and Ry are as defined hereinbefore,

10

the totality of the compounds of formulae (I/h;) and (U/hy) constituting the cis—diol

compounds of formula (cis—I/h), a particular case of the compounds of formula (I) :

(cis - I/h)




(cis) 0 2 AUG 2007 -17 wherein X, Y, X1, Y1, Bl, B2,
R1, R7, R3 and R4 are as defined herei nbefore V\,hl c |
ci s-di ol compounds of fornula (cis-1/h) are optional I2 AJG 2007
subjected to the action of a conpound of fornula
(XIrr)y = ~N ~N I (XI1l) 5 wherein Z is as defined for
fonnula (1) to yield conpou d7$ of formula (cis-Ili), a
particul ar case of the corrpounds of formula (1) : O x
}%ms VLQ qﬁ? (cis) _wherein X Y, X1,
Wh@#im 1Y> Bg, REh B@Rlapﬁ’g Bnan dieds égﬁ@réfher@ebefme
whidGr & aRei0 {n@ouﬁ@s Folnuh ESS— a%] O]gtﬁodﬁﬁ%%% }he 8011 ofa
per mangana ol ar um
conﬁlmmdloﬁfc(m!u)a()ﬂnpart| cul ar case of t he conpounds of
formula (1) Xi OR, XB/\ Pli) YB NOyi R OR
OH wherein X, Y, Xt=\Yl, BlL,/BXN Rl, R, R3 and R4 are

as defined herein efONETWhé,/g corrp@(lrmls of formul a

(1/]) may be subjg\t\e} a) her to the actlon of an
allc lat| agent_ or _an aclatln agent_ to yi

5  wherg éin g\peg g); @18}1%{15&)( %/}plilcc)ongpgmg%ﬁ,qflfelgﬂng@ (Qi%ré/é) @fparticular

cas Bﬁth%mgemﬁ Hfokaiagha (1) @ 0 2 AUG 2007

(cis-I/i)

(cis)
wherein X, Y, X;, Y1, By, By, Ry, Ry, R; and Ry are as defined hereinbefore,

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

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

%)

wherein X, Y, Xi, Y1, By, B2, Ry, Ry, R3 and Ry are as defined hereinbefore,

which compounds of formula (I/]) mav be subjected :

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

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



-ls XOR XB (M) Y (131 NO YL RRR3 ORa ORO HE
wherein X, Y, X1, Y1, Bl, B?, R, R?, R3 and R4 are as0 2 AUG 2007
defi ned herei nbefore, and R?0 represents a group

sel ected fromlinear or branched (C-C6)allcyl and

linear or branched (C 1-C5)allcylcarbonyl, 5 or to the

action of a protecting grou 8F’_o for the hydroxy faction

then to the action of P2S5 to yield conpounds of

formula (XIV) XO X B, Yii NO YI RE SRa OPG

wherein X, Y, X1, Y1, BL, B2, Ry, R2, R3, R4 and PG are

as defined hereffpbefo ' onpounds of formula

& i
(XIV) are treat ¢d i Ng)agent, then subjected
to a 10 reactiqp fg ; tion of t hé/hydr oxy
N comgrounss” ofForaul a (1/1), a

function, to yield !
particul ar case of the corrgound of [fogrmula (1) : Xi O
1 NO S

R XB\ ~/ \ (In) Y3

wherein X, Y, Xi, Y1, By, B2, Ry, Ry, R; and Ry are as defined hereinbefore, and Ry
represents a group selected from linear or branched (C;-C¢)alkyl and linear or branched

(C1-Cg)alkylcarbonyl,

B) or to the action of a protecting group Pg for the hydroxy function then to the action

of P,S;s to yield compounds of formula (XIV) :

(X1v)

wherein X, Y, X;, Y1, By, Bo, Ry, Ry, R3, R4 and Pg are as defined hereinbefore,
which compounds of formula (XIV) are treated with a reducing agent, then subjected to a

reaction for deprotection of the hydroxy function, to yield compounds of formula (I/1), a

particular case of the compounds of formula (I) :

an

wherein X, Y, X1, Y1, B1, Ba, Ry, Ra, Rs and Ry are as defined hereinbefore,

which compounds of formula (I/) are, if desired, subjected to the action of a compound of
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OH wherein X, Y, X1, Y1, Bl, B2, Rl, R?, R3 and R4 aﬂez [\._UQ
as defined herei nbefore, which conpounds of fornula We 2007
(1/1) are, if desired, subjected to the action of a
conpound of 0 2 AUG 2007 19 fornula (XV) Hal - G (XV)
wherein Hal represents a hal ogen atom and Gl represents
a group selected from-Re, C(W)-UYV, -C(W)-WB-TI1,
-S(O"-WB-T1 and -S(On T1 erein R, W, W, U, V, T1
5 and n are as defined for fornula (1) to yield

forggleddiinds of formula (Um, a part| cular case of the
conpounds of forrrula(l) D, x B(l/m 1<5 Y Bt N
OYI IR 4 d Al Yl, Bl1, B2, Ri,

R2, R3, R4 and Gn are%lg g}éfl ned(%%}el nbef ore, which
conmpounds of fornula (1/in) may be subjected to the

lél‘éf'Hﬁl% é’sﬁ@@%ﬁ Ofatord Onfi oML Redeidl 3 G
Wl( Vi V\,hé)rlelen Hal |gelasatoéef Snedpﬁeﬁ?& nbef c%%dﬂg%% (tB‘(;:ldlflom Re,

-C(Nébﬁbéfeﬁ%wa) Yroup- E’s(@l)relﬁaeﬂ a‘udorB(OB{eTl wheEieR:, Wy, W3, U, V, T

gtk ofingd for SR b XeIGTRadhed B fgl U1 pertipiger case

of tHé ebiélp &gﬂ@@pﬁgﬁmm(f fformula (Un), a particular case 15
of the conpounds o f(}){nnula(l)& XOR XI (I/n) a,

- BYNO RR3 R4

(I/m)

OH
wherein X, Y, X1, Y1, B1, B2, Ry, Ra, R3, Ry and Gy are as defined hereinbefore,

which compounds of formula (I/m) may be subjected to the action of a compound of

formula (XVI) :
Hal-G" (XVD

wherein Hal 1s as defined hereinbefore and G' represents a group selected from -Re,
-C(W)-U-V, -C(W2)-W3-T1, -S(0)y-W3-T; and —-S(0),-T; wherein R, Wy, W3, U, V, Ty
and n are as defined for formula (I), to yield compounds of formula (I/n), a particular case

of the compounds of formula (I) :

(I/n)

wherein X, Y, X1, Y1, B1, B2, Ry, Ry, R3, R4, Gy and G'; are as defined hereinbefore,



@ O-Gwherein X, Y, X1, Y1, Bl, B2, Rl, R2, R3, R4, %ZAUG 2007
and G 1 are as defined hereinbefore, 0O 2 AUG 2001 -20

y) or to reducing conditions in the presence of NaBH4

to yield conpounds of fornmula (Uo), a particul ar case

of the conpounds of formula (I) Xi OR X (I/0) Y il N

O YILR P, 0R ACH((trans), wherein X, Y, X1, Y1, BI,

B2, Rl, R7, R3 and R4 are as defined hereinbefore, 5

the totality of the conpounds of fornulae (cis-I/h) and

x)lwo)to CERENg Lﬂonﬁlglow el clbappigsrnse o8 Nabthulca y{alp)comppupds of

oty B R0 B B R 0

mhlch conpounds of fornqla Ol / p)r,may be subjected : 10
(x) either to thg acti of ]|a conpound ofILprnuIa ( XV1)
as defined herei pgetore el onpounds of formul ae
(Ugr), (1/g2) anp bS) ar cases of the
conpounds of f%}u g (Ugi) YBXNOR

T///yOH

(trans)
wherein X, Y, Xi, Y1, By, By, Ry, Ry, R3 and Ry are as defined hereinbefore,

the totality of the compounds of formulae (cis—I/h) and (I/0) constituting the compounds of

formula (I/p),

(I/p)

wheremn X, Y, Xj, Y1, By, B2, Ry, Ry, R; and Ry are as defined hereinbefore,

which compounds of formula (I/p) mayv be subjected :

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

compounds of formulae (I/q;), (I/q2) and (I/q3), particular cases of the compounds of

formula (I) :

(Uqy)




YR, G100 Ra OGt 0 2 AUG 2007 -21 X, O R XiOR
XY YC(BNOya Bl NO Y1 RR RBYLRLR3 G
0 Rg OH 0011 (I/q,) (1/93) wherein X, Y, X1, Vi, 512 AUG 2007

B2, R, R?, R3, R4 and G 1 are as defined hereinbefore,
whi ch conpounds of fornulae (/g and I/c 3) are if
desired, subjected : 1) either to the action of an

al cohol of formula R30-OH whérein Rao represents a 5
i near or_branched (C, -C6)al kyl group to yleld
respectldﬁly, Qcomgpunds of fornul ae (Hir2) andRéUrS)

par t he conpounds: mla (1)L X OR
Xi B YaB N O R3
Y15 R300 Rs OR3
whe Y NX1, 61, B2, Rly

Rao are ab defli ned her-|@pefore 2) orﬁ; e agti on|_ok
an anhydride 8f f.ormua EXVIT) & [V-U R
10 wherein W2, 9 and vV art as defined for fornula (1)
to yleld conpounds dHformul ae (Us2) and (Us3), 0G|
parti cul®® cases of the conpounds of fornulﬁ@@l)

wherein X, Y, Xj, Y1, By, By, Ry, Ry, Rs, Ry and G'; are as defined hereinbefore,

which compounds of formulae (I/q;) and (I/q;) are, if desired, subjected :

1) either to the action of an alcohol of formula R3p-OH wherein Rjg represents a

5 linear or branched (C;-Ce)alkyl group to yield, respectively, compounds of

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

Iry) (I/ry)
wherein X, Y, Xy, Y1, B1, B2, Ry, Ry, R3, Ry, G'y and Ryg are as defined hereinbefore,

2) or to the action of an anhydride of formula (XVII) :
[V-U-C(W>3)],0 (XVID

10 wherein W5, U and V are as defined for formula (T) to yield compounds of formulae (I/s;)

and (I/s3), particular cases of the compounds of formula (I) :




XXORZXO0OR Bti XBti YaBNOYaB NOYRR3 YR

R3 G 10 R oRa 0 V-UWOGi (Us,) V-U(I/s3) OZUZAUG 2007
AUG 2007 _77 wherein X, Y, X, Y1, Bl, B2, R, R?,

R4, G 1, W, U and V are as defined hereinbefore 3)

or to dehydration conditions in acid nediumto yield

compounds of fornulae (1/t3),, and (1/t3), particular

cases of the compounds of fornula (1) : OR XO R x

C BN OYBNOIL R YI1R R3YVYL R
W%}‘B § (B)D( i V18106 Bt Ronker &en Go, Wa ¥ andyy an as deﬁned
héd4 b&%r R2, R3, R4 and G 1 are as defined here|nbefore
! ln oru?o the action of a conmpound of forrmula (XVIII)
r-(XIX) BO(XVIIl) BW(XIX) O O wherein Bis as

ed)i sred délprdrittmnasnditiohy ireaid MedRBT RSEEH SoRpbdd @ GE Forafudd® (I/t,)

or a hydrox | . 10 group to yield conpounds of fornula
/uﬁ)nd tsba%afti%llﬂl&ﬁseéaéﬂle@fmpﬁén pomds (df  fornul a
(1) XOR X& (14
X

s I't,) Ity
wherein X, Y, X1, Y1, B1, B2, Ry, Ro, R3, Ry and G'; are as defined hereinbefore,

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

Q §L\

B’ o (xvi BV xm
Y -
0] 0]

wherein B is as defined for formula (I) and W represents a halogen atom or a hydroxyl

10 group to yield compounds of formula (I/u), a particular case of the compounds of

formula (I) :

(I/)

wherein X, Y, Xi, Y1, B1, B2, Ry, Ry, R3, Ry and B are as defined hereinbefore,

Y) or to the action of a linear (C;-Ce)alkyl dihalide to yield compounds of formula (I/v),

15 a particular case of the compounds of formula (1) :
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YBXNOY RIOR R4 OOB-~ O wherein X Y, Xi,
Y1, Bl, B2, Rl, R2, R3, R4 and B are as defined g2 AUG 2007
her ei nbefore, y) or to the action of a linear
(Cl1-C6) al kyl dihalide to yield conpounds of formnula
(I/v), 15 a particul ar case of the conmpounds of
formula (1) : 0 2 AUG 2007 523 i OR X B1X(W) Y
Bp YIR pRa (G)-OH mwerein X Y, X1, Yl, Bl,
B2, RI, R2, R3 and R4 are as deflned her ei nbef ore and
inis as defined for foﬁnul- R, e) or to dehydration
conditions in aci d Vi el.d_conpounds of formnula
(1/w), a 5 partidul conpoundﬁﬂof formul a
(1) OR x~ 1/ Y BI
X1, Y1, Bli B2, Ry,™~FK : - ar epas deflned
her ei nbef ore, mhlch conp unds! of ormyl ap (11w) are, if
desired, reduced in the
conmpounds of fonnula (T/x), a pgrti ul ar ‘case of the
conpounds of formula (1) (C) O

211’1

wherein X, Y, X, Y1, By, By, Ry, Ry, R3 and Ry are as defined hereinbefore and m is as
defined for formula (1),

g) or to dehydration conditions in acid medium to yield compounds of formula (I/'w), a

particular case of the compounds of formula (I) :

w)

wherein X, Y, Xj, Y1, By, By, Ry, Ry, R; and Ry are as defined hereinbefore,

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

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

=)

wherein X, Y, Xj, Y1, By, By, R1, Ry, R; and Ry are as defined hereinbefore,

d) or to the action of a peracid or of dimethyl dioxirane to yield compounds of

formula (Iy), a particular case of the compounds of formula (I) :
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15

O Rx B(vx) X¥NO Y BYR3 R4 10 OH wherein X, Y, X1

Y1, Bli B2, R, R2, R3 and R4 are as defi ned © 02 AUG 2007

her ei nbefore, d) or to the action of a peracid or of

di met hyl dioxirane to yield conpounds of fornula
(I/y), a parti-cular case of the conpounds of formula
(1) 0 2 AUG 2007 -24 X 0 R,, X (1Y) Y B, NO VY1
RLR3 ORa wherein X, Y, Xi, Y1 Bl B2, Rl, R2, R3
and R4 are as defined herei nbefore whi ch conpomms  of
formula (1/y) are, if >ﬁ|le3| fed, ¥reated with ammonia or

a primary or secg yi el d conpounds of
@ ular cédses of the 5

formulae (1/2zi)
OR XC B~ XBXY
Bl NOY al | Bf N H oR3 R dIR~-N R H Ra
(1iz1) OH NRCRd, V\,here%ln Xy, [xa,
R3 and R4 are as defined hérei npe <
defined for formula (1) and Rd,0Tepresénts a group
Wh§1% t?dX mBRA,, R a e
1f—‘K “T&?l aRd S V\mr’iﬁ&w}w%rrg%\ﬁ%ﬁne\éqw@ﬂb fmﬁ V and

10 T1 are as defined here|nbefore whi ch conpounds of
Whlc?l crg)lf'np%%m&s oIZ %c)m an (I/yB alé )1f & s¥reg t‘?é'la?écf tﬁ ammonia or a primary or

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

compounds of formula (I) :

OH NR R
(Uz,) (1/z,) a

wherein X, Y, Xi, Y, By, By, Ry, Ry, R; and Ry are as defined hereinbefore, R, is as
defined for formula (I) and R4 represents a group selected from R,
-C(W3)-U-V, -C(W2)-W3-T1, -S(0)p-W3-T; and —S(0),-T; wherein Ry, W2, W3, U, V and

T, are as defined hereinbefore,

which compounds of formulae (I/z;) and (I/z;) may be subjected

a) either, when R, and Ry, represent a hydrogen atom, to the action of a compound of
formula (XII) as defined hereinbefore to yield compounds of formulae (/aa;) and

(Vaay), particular cases of the compounds of formula (I) :

(I/aa,)



a) either, when R and & represent a hydrogen atom to

the action of a conpound of formula (XII1) as deflnedﬂ /i Abb 2007
her ei nbefore to yield conpounds of fornulae (1/aal) and

(1/aa2), particular cases of the conpounds of fornula

(J): XX XO0ORXO0OR VY (113 NOYC1NO YL R R3Y

R R HNRROR O NHz z (1/aal) (l/aa,) 0 2 AUG
2007 -25 wherein X, Y, XI,7Vl, Bl BZ R, R, R3, R4
and Z are as defi ned herelnbefore or to the acti on

wheieiaX c¥npoundBofB% Bi-nie 8B axyl Za@@&éﬂ?ﬁié‘@ heesiEehYes or e

to yield conpounds of fornulae (I/abj) and (Uab2),
particul ar cases of the conmpounds of formula (1) : X O
EQZorXtthR acoBoKacoBapbuld X1 I‘ﬂn@nila BXIK OasYdEtinell H3Beieftk t0 yield
R3 R: Ra 01 ONHB-~B~ 00 5 (lI/abl) (l/ab,)
Vm@}n@pqﬁm&s o forxpulaey(l/atg) angggl/alg), paRiiculmacasgy ogﬁ]@p porgp@inds of
asﬁgﬁL ggd her ei nbefore, y) or to the action of a

nmpounaof forrmula (XVI) as defined hereinbefore to

yleld coqypounds @% formulae (1/acl) amg (l@ac2p,
t he conpounds of fornula (1) : xi

pakticul dr cafes

(I/ab,) (I/aby)
wherein X, Y, Xi, Y1, Bi, Ba, Ri, Ry, R3, R4 and B are as defined hereinbefore,

Y) or to the action of a compound of formula (XVI) as defined hereinbefore to yield

compounds of formulae (I/ac;) and (Vac,), particular cases of the compounds of

formula (I) :

ITI
R
R

di™ e

(Vac)) (I/ac,)
wherein X, Y, X3, Y1, B1, B2, Ri, Ry, Rs, Ry, Re, R4y and G'; are as defined hereinbefore,

d) or to the action of triphenylphosphine dibromide in the presence of triethylamine to

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



10

XB~X" " YBINOYBINOR Y1 RLRYLR RdjRcN R4

G ORa OG1 NR-Rdl 10 (1/acl) (I/ac,) wherein X, Y, 02 AUG
X, Y, Bl, B2, RI, R2, R3, R4, R, Ral and G| are as

defi ned hereinbefore, S) or to the action of

tri phenyl phosphi ne di brom de in the presence of
triethylaunine to yield co unds of fornmula (1/ad), a
particul ar case of the compounds of formula (D: 0 2 AUG

2007 -26 0 R X Y BI NO YL RL R3 R 1 Rdj wherein

X, Y, X1, Y1, Bl, B7, i, 23, R4 and Rd, are as

t he presence of

reducti on step, el d co ds of fonnula (l1/ae), a
particular cas¢ ot"th&®, 58 3 Hof formula (1) : Xi
0 R2 X al3~ (1/ae) \4{8 R3RH2N R, NH,

wherein X, Y, X1, Y1, B1l, R2 Rhs and R4 arc as
def i ned herei nbef ore, mhlch coi n pouzzds of forzzzul a
(1/ae) are, ifdesired subjectgd

wherein X, Y, X1, Y1, B1, B2, Ry, Ry, Rs, Ry and Ry are as defined hereinbefore,

g) or to the action of NaNj; in the presence of hydrogen peroxide, followed by a

reduction step, to yield compounds of formula (I/ae), a particular case of the

compounds of formula (I) :

(I/ae)

wherein X, Y, X1, Y1, B1, B2, Ry, Ry, R3 and Ry are as defined hereinbefore,

which compounds of formula (I/ae) are, if desired, subjected

1) either to the action of carbon dioxide in the presence of diphenyl phosphite to

yield compounds of formula (Vaf), a particular case of the compounds of

formula (I) :
X
=
Y

HN
gy—NH
0

wherein X, Y, Xj, Y1, B1, B2, Ry, Ry, R3 and Ry are as defined hereinbefore,

2007
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1) either to the action of carbon dioxi de in the
presence of di phenyl phosphite to 10 yield conpoundsQ 7 AUG 2007
of forrmula (Pao, a particular case of the conpounds o ’
formula (1) : XO XBX | (vVaf) Y Bl NOR Y1 R R
HN 4 NH O wherein X, Y, X1, Y1, Bl, B2, Rl, R7, R3 and
R4 are as defined hereinbefoye, 0 2 AUG 2001, _27_ 2)
or to the action of a conpound of formula (XVI) as
defi ned herejnbefore to ounds of formnu
L’&gq_r) tot 1? gcéjé)g) % n‘(p@ga%))? fcgm‘%@r &p\é%aé,de@é%deh%@nﬂ@q{@le to yield

comeitinl F R by g B TogRnghle g b Bl of e

compounds of formula (I) :

(Vag,) (Vag,)

wherein X, Y, Xj, Y1, By, Ba, Ry, R, R3, Ry and G'y are as defined hereinbefore,

the primary amine function of which compounds of formulae (Vagy) and (Vags) is

protected by a group for the protection of primary amine groups to yield compounds of
formulae (XX/a) and (XX/b),

(XX/a) (XX/b)
wherein X, Y, X1, Y1, By, By, Ry, Ry, R, Ry and G'; are as defined hereinbefore and P,

represents a protecting group for primary amine functions,



10

15

B2~ 1l B, Ya,, ~/ \ B1 NOYo Y1 RLR3YLRLR HN

RO HZNR NIFi Gi N2 G 1 5 (Uag,) (r/ag3) whereif 2 AUG 2007

X, Y, X1, Y1, Bl, B2, R, R2, R3, R4 and Gr are as

defi ned herei nbefore, the primary am ne function of

whi ch conpounds of fornulae (Uagz) and (Uag3) is

protected by a group for th_e7go_r otection of primary

am ne groups to yield conpounds of 10 fornul ae (XX a)
B~\ YBL NO

| Wh%%g‘f%})%/@%s@é%mgpﬁ%ﬁ/@g?éI;gﬁ O?é(/)é(lp{ agg @%_i’/bl) :\qrq:,gdf desiregy$upjected to

: 1 erein X, Y, X1, Y1, Bl, B2,
theg%ﬁé%e%{lﬁ%ﬁﬁ)grﬁgg%u?(are as defined hereinbefore and

P1 represents a protecting group for primary am ne
functions, 0 2 AUG 20®7,—Hak8 whi@iXigonpounds of _
formulae (1/agl) and (XX/a) and (XX/b) are, if desired,

wh?x‘é% ?{é}_g'éin%%%ts; heyadrdeh O.ﬂldoﬁclareﬁﬂi'gaﬁy nd gi%ﬁpfs%fe'gjréldafr&l%(xfiﬁear or
branched (Cy-Ce)alkyl, aryl and aryl-(Cy-Cg)alkyl in which the alkyl moiety may be linear
or branched, and then subjected, in the case of compounds of formulae (XX/a) and (XX/b),
to conditions for the deprotection of the primary amine function, to yield compounds of

formulae (I/ah;), (I/ahy) and (I/ahs), particular cases of the compounds of formula (I) :

(I/ah,)

(I/ah,) (Vah,)
wherein X, Y, Xj, Y1, By, Ba, Ry, Rz, Rs, Ry, G'y and R, are as defined hereinbefore,

which compounds of formulae (I/ah,) and (V/ahs) are, if desired, subjected in succession to
the action of a compound of formula (XXI) as defined hereinbefore and then to the action

of a compound of formula (XXII) :

Rgq—Hal (XXII)

wherein Hal is as defined hereinbefore and R41 may have the same definitions as Re1, to

yield compounds of formulae (I/ai;) and (I/ai3), particular cases of the compounds of

formula (I) :



10

wherein Hal represents a halogen and R 1 represents a
group selected fromlinear or 5 branched (d -C6)al

aryl and aryl-(d-C6)al kyl in which the al kyl nnietgy? AUG 2007
may be |inear or branched, and then subjected, in the

case of conpounds of formulae (XX/a) and (XX/b), to
conditions for the deprotectypn of the primry am ne
function, to yield conpounds of formnulae (1/ahl),
(1/ah2) and.(I/ahB), particul ar cases of _t he gonpounds

X0 R X (I/ah, )

et 0 :
B 11 Y~ R~ RY |
, BaIN G /al) (1/ah3) 10y
Y1 ~Bl B B3, R4, G 1 amd

e
her ei n n}oounds of formul de (IX
(1 1ah3) are,liﬁ destTeg, subjected in sucéeilépg
the action o?ﬂa cofrpound of fornula (XXI) asddefineo
herei nbef ore adid tdrem,to the action of a compounfth’b
formula (XXI1) : Rd.1-Hal (XXIl1) 15 wherein Hal is a$§"
def i ned #ekkei nbefore and Rd'1 nmay have the@sgne

VBRI . ol € Proa R Dbt Cuftr fogsedortin byt toe,

of formula (1) : 0 2 AUG 2007 -29

¢) or to dehydration conditions in acid medium to yield compounds of formulae (I/aj;)

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

(I/aj,) (Vaj,)
wherein X, Y, Xi, Y1, B, B2, Ri, Ry, R3, Ry, Re and Ry are as defined hereinbefore,

e) or to the action of a compound of formula (XXIII) :
Hal-C(W,)-T, (XXIID)

wherein Hal represents a halogen atom and W, and T; are as defined for formula (I) to

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

(U/aj)
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X OR X O xB~XC-I I YB NOya NORR YL R
3Y~R 3 RINRRaiRN Ry G~ NRR Rsid G

1/ aiz Uai 3) wherein X, Y, X1, YlI, Bl, B,

&3, RA? &i, %@j and Rd, are as defi ned herelnbeforg AUG 2007
or to dehydration conditions in acid nmediumto yield
compounds of fornulae (Uaja);;.and (1/aj3), particular
cases of the conpounds of fornula (I) : Xi OR Xi OR

Y_BI Y _Bi Yi R11 1 R3 Y1 R
Whﬁgmx}&\ NXYRBB RE2 ReRy ORP gi_;( Wéj agsl TQ % ag)deﬁw@eé@lﬁbgfmey
X1, Y1, Bl, B2, R, R2, R3, R4, R and Rd, are as
defi ned herei nbefore, e) or to the action of a
the compoumdt @f2) to(Iag) aorsK¥Xiting)the tddality GEWRY edinp @k lof Yhe invention,

i HerdEears o PORAEH 2oCrRoEqS 4 soyicaliani m@%‘%‘ﬁ.@%ﬁﬁ%ﬁue i

ticu e Qu
des?gdr{ %5}? K(eu)%ﬁaiaté‘d R&fo tl?ér'l %'iffé(i@i?t )13%&16@"%0&%5@0 R{b R% 9R<£Pvent10nal

separation technique and, if desued are converted into their N-oxides and optionally into

addition salts with a pharmaceutically acceptable acid or base.

The compounds of formulae (II), (IV), (IX), (XII), (XII), (XV), (XVI), (XVI), (XVII),
(XIX), (XXI) and (XXII) are either commercial products or are obtained according to

conventional methods of organic synthesis well known to the person skilled in the art.

The compounds of formula (I) have anti-tumour properties of particular interest. They have
an excellent cytotoxicity in vitro in relation to cell lines originating from murine and
human tumours, owing to a specific blockade of the cell cycle, and are active in vivo in
mice in relation to transplantable murine and human tumours. The characteristic properties

of the compounds enable them to be used therapeutically as anti-tumour agents.

The present invention relates also to pharmaceutical compositions comprising as active
ingredient at least one compound of formula (I), its enantiomers, diastereoisomers, N-
oxides or an addition salt thereof with a pharmaceutically acceptable acid or base, on its
own or in combination with one or more pharmaceutically acceptable, inert, non-toxic

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.

The pharmaceutical compositions according to the invention for parenteral injections
include especially sterile solutions, which may be aqueous or non-aqueous, dispersions,
suspensions or emulsions and also sterile powders for the reconstitution of injectable

solutions or dispersions.
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W Ti 0 2 AUG 2001 3 wherein X, Y, XI, Yl, Br, By R
R2, R3, R4, W2 and Tl are as defined herei nbefore, the

conpounds (l/a) to (l/aj) constituting the totalltﬂ QfAUG 2007

t he compounds of the invention, which, if necessary,
are purified according to a conventlonal purification
technique, if desired nmay Qﬁ separated into their
different isoners according to a conventional 5
separation technique and, if desired, are converted
into their N oxides and optionally into addition salts

Thé/\%ﬁah%lg%egxg ]?Po?%#btﬁhﬁgge la%io??j?ig ?({) @gjé, ﬁ(%‘%ofﬂ t?gqs(ﬁ?d? gliakﬁlﬁr{isnation
1110](L1Xé/)e,spici@1’l}b tablexy/lok ) dragexy/l i;Lib)linOuz(l)@aPﬂ)sts (sxoKle)s, aprhtih Xodbkyles and

are either commercial products or are obtained
graplep 2Bd Hipse &or ki et Flé%?élbuﬁﬁ%l 196 88ular adgpigighpiionsiyppliu e sypscially
| art. 10 The
enﬁM% h%Eg “ﬂn QP%ES$PEJ§Q¥ %gié%%ﬂ %gﬁ%ﬂgur properties of
partlcular |nterest They have an excellent
aotOXICIt¥ invitroinrelation to cell |ines

Thf'or}ﬂ@iﬂ%?&ﬂﬁﬁg* fGOBFRORHOPT rer affde! RUNARIEL RSTHIESITAGRN nget Rreferably

suppPEGLES Caltl Pcdcader gjex— B 2akbuGHEhE: a&ﬂﬂ]ﬁﬁﬁ@olpﬁ{élﬁﬂ% E%ecwlly
vivo in mce inrelation to transpl antable marine

povilens petopals,auesns, dtmeltsrgrtst andipatahes. pr operti es of the
conmpounds enable themto be used therapeutically as
anti-tunmour agents. 15 The present invention relates

The@hPmb@uBBATJTRERY bR SAITRA Sbb OMBsteAE B iRy M oA But do not limit
active ingredient at |east one conpound of fornula

ity wast s enanti omers, di astereoi somers, N oxides or an
addition salt thereof with a pharnaceutically
acceptable acid or base, on its own or in conbination

Améh thopleartiacmicellp heseprbRY ideaiahby-tB6€ epligibhie or icAglets there may
non-toxic excipients or carriers. 20 Ampong the

be HRRiaRsAt Peaxiof sxipRlsiand SREoat N @ny dmiifason, rpkigRts oyplvents,
pregeli]\?diﬁfew%t?ﬁ f%ﬂ{s' ?snﬁcgpr 813?6%?5%% % enté; bhﬁ%t%e sw%ﬁfng agents,

are sui'ta ofal, parentera ravenous,;
disintegraom,setardant rhﬂmdanﬂsl,t @nemasts, syspendiny agents, colorants, flavourings
trans- cut aneous, intravagi nal, rectal, nasal,
®C.nerlingual, buccal, ocular or respiratory
adm ni stration. 25 The pharmaceuti cal conpositions
according to the invention for parenteral injections
Theg n&ﬁﬁudéosesgefaﬁaﬂ hecosding itd dhe epeitand n&qigmfcthe raietge the route of

adngﬁﬁfro?cgangﬁ R]ga a %u%é:fl ?ciltiqloséger sL9 ?%jl‘ %,3 ga 1r1]1$é| a% severznty of the
disdae€; amatthé Wheilstedtionifest albsiated lrdithRiE, aid SinSPEFShO0S mg to

OZAUG 2007 -31
1000 mg in one or more administrations per day.

The Examples which follow illustrate the invention but do not limit it in any way.
The starting materials used are known products or products prepared according to known
procedures. The various preparations result in synthesis intermediates for use in the

preparation of the compounds of the invention.

The structure of the compounds described in the Examples and in the Preparations were

determined according to customary spectrophotometric techniques (infra-red, nuclear
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The pharmaceuti cal conpositions according to the
invention for solid oral adm nistration include

especially tablets or dragdes, sublingual tablets, 02 AUG 2007

sachets, gelatin capsules and granules, and those for
liquid oral, nasal, buccal or ocular admnistration
i ncl ude espeC|aIIy 5 enulsngns sol uti ons,
suspensi ons, drops, syrups and aerosols. The
phar maceuti cal conpositions for rectal or vagina
mﬂ&ﬁﬁ$ﬁ?§@@&?r%ﬁ“ﬁ%@dhﬁeﬁérably supposi tories, and those
for per- or trans-cutaneous adm nistration include
especially powders, aerosols, creams, ointnents, gels
Thanelpad pbies wifk diternphed memeud iKedler ¢OIPLSE,t drofShot plate under a
menti oned above illustrate the invention but do not
miqroggppe. Wher the &HVPW&W 1s AQrbf émtlﬁén praiorEcBg g 19/011“1 corresponds
non-toxi c excipients or carriers
mt?ﬁ&?@&%%;%nmgﬁge menti oned, by way of exanple and
wi t hout inplying any Irnttatron di l uents, solvents,
wet ti ng agents enuIS|f|ers di spersing
: o e C l‘_! ~¢ i_g H tegrators
retardants Iubrrcants, absorbents suspendi ng agents,
colorants, flavourings etc. 20 The useful dosage
5 gaofi éschaﬂzro@r (ﬂlhinglilteoatbhmléﬂ:jsfdanmiev\élisgﬂt?edoﬁntlfé) pmlt iof ndnhydrous
oute adni ni. tratlo t he ceuti cal
dmt?@tt&%&tlt’tl G108 RO 4RSS aRcr oeb &y 73]l Riprtipeat ambient
tenfeHOAE a cﬂ@ﬂnﬁ Bﬁoﬁ@@gﬁ‘é@tté alduattddn ﬁﬂéYﬂa@}% %ﬁ@ itRd Bxture is stirred
treatnents, and ranges fromO0.1 ing to ng in one
maggetigelhye feid At rosirs: aklicoresctinsy miaﬁyne Téhéllmﬁénv}z)tﬂesi Wtc ctf water and
extrfag edQXWtH étﬁ@l%ﬁ%n?ttﬁ? hfhe gcyn(i:“bn{teda o, mc sgﬂao% %GI% aé)\%ated to dryness

NG NELer i &

undef @&hmb@ pedsspe Ot tHeScald, epaiged vage @[lﬁiﬂpn Chidnkb@Why on silica gel
procedures. The vari ous ?reparatlons result in

(dicarprediage ppd Brepekinhigresiethgpe Wit 3 methprol gspdipid o4 ioan 0dfto 2 %)
allok&er&?%‘ggﬂlges péd %&e}g%?i%&;(ﬁgé EgﬁtedThe structure of the

conpou anples and in the
MaRs sypatiatn (DEC/NH  : notet@08i(Med)accor ding to customary

ect r.oph tric techniques (infra-red, nuclear 0 2
mﬁ%@@g@? %ég}erragneti C resonance, nmss spectrometry,
..). The nelting points were determ ned using a Kotler
hot pIate or a hot pIate under a ntcroscope V%en t he
4 . 3

iorrgsggrgso_tgl it?&!kﬁﬁgﬁﬁnﬁyﬁn i%gﬂ) 5 PREPARATION

Step A : 2-(3,5-Dimethoxyanilino)-3-quinolinecarboxylic acid

A sample of 5 g of the compound of Preparation 1 and 4.93 g of 3,5-dimethoxyaniline are
refluxed in 180 ml of anhydrous dimethylformamide in the presence of 5.165 g of
anhydrous potassium carbonate and 0.92 g of powdered copper. The reaction mixture is
heated at 155°C for 48 hours under argon. The reaction mixture is evaporated to dryness
and the residue is extracted several times with a 1M sodium hydroxide solution. The
solution 1s filtered and then acidified to a pH of 6 using concentrated hydrochloric acid.
The precipitate formed is filtered off, washed well with water and dried in air.

Chromatography on silica gel (dichloromethane and then dichloromethane with a methanol
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5 g of 2-chl oro-3-quinolinecarboxal dehyde are di ssol ved
in 200 nil of anhydrous dinethylformam de. 96 g of
pyridi ni umdi chromate are added in small portions at 2 AUG
anbient tenperature, a calciumchloride guard is 2007
nmounted on the flask and the m xture is stirred

magnetically for 24 hours. T?e reaction mxture is
diluted with 1 I|tre of wat'er” and 10 extracted with

di chl or onet hane onbi ned organi ¢ solutions are

gragipabofr B d ke «j%} ﬁ@%\gs 2 R GeY theepeeiad prosysiup be isotatedhe

2} n r phy on silica ge
e A Y G 2R S et hane i th 5
Medlehhpoiak : gr3edi ent of fromO0.1 to 2 % allows 1.53 g of

the expected product to be isolated. Mass spectrum
(DOG/NH3) : nr/z = 208 (M+ll1)+. 15 Melting point

-@’@%R? D net‘#*?ﬁ %nzog’ﬁﬁ)k YT SRUIN TR 41 GR5278. et hy1 -

dlbenzolb kI f 1. 8Inaphthyr|d|n 11-(6U) - one Step A

3, ani | i ng) - 3-quj nol | necar boxylic acid
A @Hﬁg}‘b‘ ol g 03 it C‘i?lﬁ]ém@érﬁ%h% Ao PrRpart 1S 2 G phggphoric
amg 1§flea§ed5atcy RELEXNARE b &® hils. Bl 1%21@1@11'115‘1){%?152}1)3&%%1 onto

anhydrous di nmet hyl fonnam de 1 n the presence o
ice gandfthelmmﬂdﬁd udkafioe 4 8ipkino€ &rbusiag en anuedds 32 % soflium hydroxide
L€ i s.. heat ed

wder.ed Th tu o
solf e TG PRl SRS Thagh ot HEhRLat St i fied dn air
CheMapedfrad R chit 91164 gem @(ﬁ@hloﬁﬁ%tﬁﬁé ah@ S UBCH1S oﬁ?eufaﬁetﬁ@l a methanol

several tunes with 1M sodi um hydroxi de sol ution. The

gradigni@f famm Ol tj2 Yo a%@w%aél Bieé thesraipaeted prpdoe tabp Ho&ﬂted@

dr ¢ acid. 25 The
Mdd® P BT NS DL 07 MBS 20 20 i el 1 it
Meltiepoianed2heiced in air. Chromatography on silica gel

(di chl oronet hane and then di chl oronmethane with a
met hanol 0 2 AUG 2007 33 gradient of fromO0.1to 2 %

0 ksbat ed.
St 830t o R ARg A0 R b0 R AE
Melting point : 215C Step B :
thox dlben [.1,8 t hyri dip-11( 6H) - one
358 el T pes Bttes g EW@'P Bhat egidan e ¢ éB&@%&Oé‘ﬁ)f 45¢
of &@Mnﬁ&&da)fgtll@fab%% m&p%php%@ mB6f dniRirQlRS@Bnat The reaction
tenperature of 100C for 2 hours. The reaction m Xxture

mixtyreps geidked den 1S inge. %trﬁjtetﬂpemtme rodl éﬁ%@ uaﬂkraal gore and therpH) ml of

1od81ta]eﬁlta.\z yr% e(f‘ tn ]Feeec :ﬂ%g u tuéteva rfgg 1?o§1rsf Tlhe é?aggo%fnrlxmre 1s refluxed
vmdyedrm idhvdﬂﬂﬁsﬁéva@&dtddrdfﬁ Onded réduced ptREQBEIIROERARY isOdktracted

ilica gel (dichloronethane and then dlchloronethan
w1t1;‘,I Wﬁeraa%flwgn@]tered Chromatography on silica gel (dichloromethane and then
dichloromethane with a methanol gradient of from 0.1 to 0.5 %) allows 3.09 g of the
expected product to be isolated.

Mass spectrum (DIC/NH;) : m/z = 321 (M+H)".
Melting point : 282°C

Step D : 8,10-Dihydroxy-6-methyldibenzo[b,g][1,8]naphthyridin-11(6H)-one

A sample of 3 g of the compound of the above Step C is dissolved in 150 ml of
hydrobromic acid (48 % in H,0) and then 50 ml of acetic acid are added. The whole is
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to gradient of fromO0.1 to 2 % allows 4.84 g of the
expected product to be isolated. Mass spectrum

(DU NEB) : infz = 307 (MH+  Melting point : 27o@ 2 AUG 2007

Step C:
8, 10- Di met hoxy- 6- met hyl di benzo[ b, g] [ 1, 8] napht hyri di n-11
(6H)-one 3.89 g of anhydrou; pot assi um hydroxi de in
powder form are added to a d7uti on of 4.5 g 15 of the
conpound of the above Step B in 250 ml of anhydrous
leﬂ@@ét ioné.dayhat § EXEL ITda 1e¢ﬁt1>@t1umemu@ iy mul%é(@@mfl@tr andthei mempltate
o A T el il B et R P gn Bhca el

(dichRiéBethdfearkPheh ldwﬁldibpﬁtewlﬁﬁe wsthraehbtieesd grdddnt 3f dayso.1 to 2 %)
The sol vent is evaporated off under reduced pressure.
allomse@. 35 piilhe cxpectsdimraduca i bevselatodat er and then fil tered.

Chronat o sili di chl or onet hane and t hen
Mass"sm .Pg{]ﬁﬁgﬁﬁ%ﬂem\ﬁ t 263%@3 anol gradient of fromO.1
Mettﬁl (511 2H3@etows 3.09 g of the expected product to be

I solated. Mass spectrum (DIC/ NH3) : nmlz = 321 ( MtH) +.
Mel ting p0| nt : 282C Step D :

st DA P T RSOR SRR Bl meggaegi iy o
Corrpowjﬂltl@irmlhellameo[ﬁt ep Cis dissolved in 150 m of
hydrobrom c acid (48 %in H20O and then 50 m of acetic
acid are added. The whole is 0 2 AUG 2007 -34 refluxed

t S

A oo o e g S e ALt i BRI ecind of

the wabole visteierDandgdefi @athiano-8tmeth@hi {wn‘afulo,g B ag hcyf amhysliduiscpotassium

el dj ¢hl th d.th hl i t.h
carfEeitafit 5 gf AUPUTTOR NABTIEE UG 5 0] (b ooVl 1y umder
nitrb %’1 KB @é'atcﬁgn Riedrct tﬁe@ Rr édsdﬂt@k:% Gnd th\RESpitAE Gl filtiRd off and

mz = 293 (MtH)l. Melting hf)OI nt : 322C
@pvnﬂ_; watel The aqueous phase is extracted with dichloromethane (4 x 50 ml). The

COlI%JlLédil bor%%qeltgj% esnapeﬁ d%l% éjvgro§%lly(%§ifl;¥%%géx% %hgllrl]t%% and

evapOfatedl to @liyraed) \Ch ertisto gﬂapﬁjz bt Isfleh lgelmddﬁldmﬁtﬂamm agl tBega @fadient
t.he conpound of = 1o the above S

of @cléﬁlroeﬁeéh@@ﬁ%mml Hulrgmed-1 %o @ %ﬁ ‘Vs)rﬁ%wfsa%]g 8ose &4 Shampecied
3 g of anhydrous potassiumiodide is
pm&@(gtl?ﬁggggg or "4 days at 70C under nitrogen. The
Masesmdctiom @RE/DE) © 9:/¢ AE69 MHHSA. onto i ce and the
[ eci agg%gs filtered off and washed with water. The
——&Rﬁe‘éﬂﬁ-&- is extracted with dichloromethane (4 x 50
nil). The

PREPARATION 3 : 8-[(1.1-Dimethyl-2-propvnvloxy}-6-methvldibenzolb,2][1.81-
naphthvridin-11(6H)-one

The product is obtained in accordance with the procedure of Preparation 2 using

3-methoxyaniline instead of 3,5-dimethoxyaniline.

PREPARATION 4 : 7.9-Dihydroxydibenzo{b,g]]1.5lnaphthyridin-6(11H)-one

3.5 g of 1,3,5-trihydroxybenzene and 62.5 mg of paratoluenesulphonic acid are added to a

solution of 5 g of ethyl 3-amino-2-quinolinecarboxylate in 50 ml of heptan-1-ol. The
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conbi ned organi c phases are dried over anhydrous sodi unf AYY

sul phate, filtered and 15 evaporated to dryness.

Chr omat ogr aphy on silica gel (dichloromethane and then

a gradient of dichloronethane in nethanol of fromO0.1

%to 0.4 %9 allows 972.8 ng of the expected product to

be isolated. Mass spectrum (DIC/ NH3) : nfz = 359

(MtH)i-. Melting point : 218C 20 PREPARATION 3 :

8-[(1,1-Di nmet hyl -2-pro vnyl)ox | - 6- met hyl di benzol b, R 11
mixt@ge-1s ﬁamdtﬁ’wﬁ dmonx-sm( 1K) US§IE @ Wesiﬁﬂ‘bdﬁ@taﬂilssaﬂdﬁh@i Hiedeaction
1111X|§Lrl]1€ai;s: ﬁc%&gegﬁ]]% Idnzéz vacu? egpr e c\%ﬁ" %3 h ?(%éfs)r gx ybdmk(fycpoh%lefln%/acgtone :
90/ RIBERORATBI @doﬂthe ckp&tdd fyaicoxy s Renzel b, . e] 11, 51

napht hyri di n- 6(1111) one 25 3.5 g of

1, 3, 5- trlhydroxybenzene and 62.5 nng of

hept an-1| - ol . T[Izg; BthdehhMu(SE) mext ure IS sti rred f

48 hours at reflux using a Dean Stark apparatus and
then the reaction mxture is concentrated in vacuo.

I t 1 . . l o -
The%f)?@? 1% ?F‘%\%ﬁ%ﬁ E1)1‘? gccgﬁc!)a#l(&?ﬂfgtﬁ et%%é g%/ot%égng ?ggu 8?1%?519 g.etlsm 3-chloro
2-qumok airedarb PRERARATINERR oL 2- chloro 3- qumohnecarboxyhc acid.

3-1(1, 1- Di net hyl - 2- propynvl ) oxyl - | - hydr oxv- 5- net hyl gui n
0- 5 12,3-bl guinoxalin-12(5H) -one The product is
EXANBLped. | @ggﬁ?@ﬁﬁ%@fi:ﬁ-t# ntlenh&_ ﬁ%_l@-r%g_ Iﬁl—%nzo—lb!chromeno-

aci d i nst elacb-gif1.8baphtdnoideuémol | necar boxyl i ¢ aci d.
EXAMPLE 1 :

6- Hvdr oxy- 3, 3, 14-tri net hvl - 3, 14- di hvdr o- 7H benzo- [ bl chr

A TBRGT of650r adel b Bhslahpoyhd df nP1%FQﬂaﬁon 10 i 150! whll | Ny drous
500 ng of the compound of Preparation in 170 nil of
dureﬁﬂwmmeﬂsudﬁ rethyitsioedrabmefti b 1ABIGtTN Aedpyatundet Iniixogen. The
reag@o% ml)?t[me tlsd g%ﬁ)o dzﬂcgcf“ L, tlreggcee% 1es§1re r %%na?cg%%} ﬁﬂ es,ﬂlca gel
uced pressure. r o

(dléiﬂd)ﬁoﬁﬁt}gtﬁé an(idﬁheﬂnldi)dfmaetriaﬂfaﬁe anith tahﬁfeﬂﬁn@lhlg@mrretoh&nﬁn 01 to
a net hanol gradlent of from0.1to 0.3 % allows

035/4)831@@%?@180‘#6 g of e 5peciad PHIAGIER e 501Ed) sol ated. 15

Ma&@?ﬁecﬁg. Eirg}é@?g%)/pfgf%?m WAy, 359 (MFH) +. Mel ting

Metiinepbioxv238°€; 14-tri met hvl - 3, 14- di hvdr o- 7H benzol bl chro
Meno-

EXAMPLE 2 : 6-Methoxy-3.3.14-trimethvl-3,14-dihvdro-7H-benzo|b]lchromeno-
[6.5-21[1.8Inaphthyridin-7-one

840 mg of sodium hydride (50 % in liquid paraffin) are added in small portions to a
solution, maintained under argon at ambient temperature, of 200 mg of the compound of
Example 1 in 40 ml of anhydrous dimethylformamide. The resulting mixture is stirred at
ambient temperature and under an inert atmosphere for 15 minutes and then 1.8 ml of
iodomethane are added. The reaction mixture is refluxed at 52°C for 3 hours under argon.
Ice is then cautiously added and the precipitate formed is filtered off and dried in air.
Chromatography on silica gel (dichloromethane and then dichloromethane with a methanol

gradient of from 0.1 to 0.5 %) allows 180.26 mg of the expected product to be isolated.
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[6,5-9g] 11, 81napht hyri di n-7-one 840 ng of sodi um

hydride (50 %in liquid paraffin) are added in swmq:2 AUG 2007
portions to a 20 sol ution, maintained under argon

anbi ent tenperature, of 200 ng of the conpound of

Exanple 1 in 40 m of anhydrous dnnethylformaniide. The
resulting mxture is stirred,at anbient tenperature

and under an inert atnosphere for 15 mnutes and then

1.8 ml of |odonethane are added. The reaction m xture
Mﬂﬁfcsﬂeém“m@al(gw}ljﬁ@’ r 333 h¥AD under argon. lce is

e#?&pyﬁﬂygt y added and the precipitate fornmed is
and dried in air. 25 Chronmatography on
silica gel (dichloronethane and then dichl oronet hane
mngg a et hanol oJadlent of fronup 14to 0. 5]96 aaloms

AUG 2007 -2 > pro St >
(M11) +. e h%ﬁé7ﬁ%‘f&5 - legh{ﬁhfh\;ﬁ(%nﬂ-one

() ci s-1, 2- Di hydr oxy- 6- nethoxv 3,3, 14- trlnethvl 1,2,3,1

- tetr r o- 7 enzo | bl ¢chr no[6 5- 1,81 n a o
A %aned?ﬁ Qgﬁ SR @1 dbia caimpotnd o1 B of s “IBotﬁB%’E}H%I (25 %)
dlsﬁlv@ﬁﬁ@m 1%1 8£2 Qlfletﬁﬁm bl raﬁ& g4 %OEbe @nwﬂt'_yﬁﬁﬁi)ﬂcﬁgw']@ oxide

2- et hyl pr opanol and of In.-
HanMmkMyhmﬁmgﬂwuime4mmdxﬁdenmmUnaﬁ¢6nateftBu@EEEHFﬁéﬂ)(H)31)

40 m. of .a m xture, of 55. 10' 1) ..
Th@rﬁeé‘c?%*a]&?’fa%?? ’ﬁisﬁFﬁ? éI EEISP ‘i"‘P’é’ faé‘il gﬂJ{b? g"ﬁifs (Fpattion of
55 1@l oS NAERD); A hah WdadedA8& irtiap f ondThowt, Bk r%@dﬂ%@embame is

then added. After stirring for one hour, the reaction
extrfcleduveh | watep aast dieldoweneianh. Whe evorzerdd prssiier plitseshadied over

e anj.c r er. .
st DR A A PP B o e e P PP e
Chronthesgristdu 0@ dsilica $8U l(cﬁchloﬁmmlmmg{(ﬁmlkm engradikmntc af @edthanol in
di chl oronmet hane _and t he gradi ent of nmethanol _in
dichiormehaireeh e 84 tpr?orﬁ)oalhwfs&% 39 mg phike SPscisd mgdust to be
isolag expected product to be isolated. 15 Mass spectrum

(DPCG/NH3) : nfz 407 (M+H) + Nbltlng poi nt : 298C

MWBEM(DIC/NHQ m/z =407 (M+H)*

g 3 Ci.S- lzﬁ giacetoxv 6- met hoxv-3, 3, 14-trinethvl -1, 2, 3,
int: 2984 0- 74 benzol bl chromeno [ 6, 5-gl f

1, 81lnapht hyri di n-7-one 200 ng of the conpound of
Exanp%s 3 are added to a preylously cool ed m xture of

anhydri de ﬁn _ -l!-- ‘A  .L'n-> .... -",- “'nea‘gh%n
m xture i c S S .
with the exclusion of |ight.
200 mg of the compound of Example 3 are added to a previously cooled mixture of 45 ml
of anhydrous pyridine, 11 ml of acetic anhydride and 4-dimethylamino-pyridine. The
reaction mixture is stirred at ambient temperature for 1 day, with the exclusion of light.
The mixture is then poured onto ice, and the precipitate formed is filtered off and washed
with water. The aqueous phase is extracted with dichloromethane. The combined organic
phases are dried over anhydrous sodium sulphate, filtered, and then evaporated to dryness
under reduced pressure. Chromatography on silica gel (dichloromethane and then a
gradient of methanol in dichloromethane of from 0.1 to 0.8 %) allow 223 mg of the

expected product to be isolated.

Mass spectrum (DIC/NH;) : m/z = 491 (M+H)"
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The m xture is then poured onto ice, and the

precipitate forned is filtered off and washed w't

wat er. The aqueous phase is extracted with m 2 AUG 2007
di chl oronet hane. The conbi ned organic phases are dried

over anhydrous sodi um sul phate, filtered, and then

evaporated to dryness 25 tinder reduced pressure.

Chr omat ogr aphy on silica gel” (dichloronethane and then

radlent of met hanol in dichloronethane of fromO.1
_JigagﬂgLie Cow 223 ng of the expected product to be

i sol at ed. Nhss spectrun1(DIC/NI13) . mz =491 (MkH)+ O
2 AUG 2001 -37 Melting point :2441C EXAMPLE 5 :

EX(ANPEIESS 7- (N@Ltche?Mefthdx\Zl:B-%]lﬁ-n‘Bhktm F15] 3G dihgid hy-d Fob elide [i4[1.3]-

nzo[ b]f1, 31-
[ 1, 81napht 8[3aH]-dione
N, N - carbonyld||n1dazole are added to a solutlon of 200
ng of the 5 conpound of Exanple 3 in 90 m of

%mno 65 1

6326 buthandnd, N The anghlctniidmohd xtaurdddds to ef [solweon fadr 2@0 mg of the

r _arggn h after goolin di | uted
corf g e S N sl 4 inae e g st cpired for 4
dayyl dﬂaeleh@sh A8 eh&H Qfterl BSo1BIIANIEd Sf«ﬁhﬁ&ﬂ Q(?w?eoﬁﬁ € %‘NZQC@E dolution

dri ed over anhydrous sodi um sul phat e, | tered and

GSﬂhBﬁméwaEBWadédﬂt@hﬂkWWQQSTﬂwdﬁgmn@duu@dwzpp@smmn@d dried over

omat ogr.ap di chl or t hane and t
o et BB B0,k o, ot R P EREE WAL piy reduced
prefsute. tChrdmbtoWapl Ioﬁvyﬂ?o& it:) (@Ehlbﬂibﬁle@ﬁiaﬁ@ Gh@thddl Pekdefent 6f R€thanol

i.sol ated. Mass spectrum (ESI-MS) : mz = 433 (M+H) +

in %w%etb@ﬂen@f frogg@@ XA Ea@ow 78 mg of the expected product to be
isolataq €i s- 1- {{(Di met hyl am no) car bonyl | oxy} - 6- met hoxy- 3, 3,
14715

Mass spetiwh (ZSBMS)2,13/z  438- M+ HEhvdr o- | H benzo[ bl chr omeno

Bmép,5-g!-agégo napht hyri di n-2-yl di met hyl carbamate At

lution of 0.123 nmol of the conpound of
Exanmple 3 in 4 m of anhydrous tetrahydrofuran to
0. 698 rnmol of potaSS|un1hydr|de washed Mﬁth hexane.

74 Eromeno 6.5-21-

t enper at urg,saﬂ&%mﬁ-mﬁl-w Hhhé’tﬁgﬁﬁrlﬁﬁné’ﬂe of ethyl
acetate an of a saturate sol ution, the

organi c phase is washed with water and dried over

l_.:l UPiIC

At Wsécfdn% gsgiugpfgltog (?E% tnlﬁﬁgl ?f" g%géog%ﬁogltnangfe EX&%&%%‘E% 4 ml of

ressure € éxpec

anhyd1 ous tetrahydrofuran to 0.698 mmol of potassium hydride washed with hexane. After
dropwise addition, at -10°C, of 0.327 mmol of N,N-dimethylcarbamoyl chloride, stirring is
maintained for 3 hours 30 minutes at ambient temperature. After the addition of 50 ml of
ethyl acetate and 10 ml of a saturated NaHCOj; solution, the organic phase is washed with
water and dried over magnesium sulphate and then evaporated under reduced pressure to

yield the expected product.

EXAMPLE 7 : (£)-cis-6-Methoxy-3,3,14-trimethyl-2-{[(4-methyvlphenyl)sulphonyl}-

oxv}-7-0x0-2.3.7,14-tetrahydro-1H-benzo[blchromeno[6.5-2]]1.8]-

naphthyridin-1-vl 4-methylbenzenesulphonate
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EXAVPLE 7 :
(t)-cis-6-N®thoxv-3,3,14-trinethvl-2-{[(4-nethy|phenwj& AUG
sul phonyl | - 25
oxy}-7-oxo-2,3,7,14-tetrahydro-| H benzof bl chr omeno[ 6, 5-
g1(1,81- n ap hthvridiu-1-vl 4-methylb enzen esu | ph

on ate 0 2 AUG 2007 -38 Thg product is obtained

according to the procedure of Exanple 6 using tosyl

chloride instead of N, N-di nmet hyl car banoyl chl or.i de.
Thespmdpetsisgobtamed according to the procedure of Example 6 using tosyl chloride

instthd o gNgqéuﬁﬁﬂwgé?ggﬁbgﬁ%ﬁué met hoxv- 3, 3, 14-tri net hvl - 7-

0XO0- 1 H benzo[ bl chroneno[ 6, 5-¢]
[1, 8]naphthyr|d|n 2-vll oxy}- 5 4-oxobutanoic acid 1.1

K eEU|va ents of succinic anhydrlde and 1 ng of

SiSvA) AT AECHI QS IBgt 08V-5 3 NLNE a'nn 0Xg-

m’ml .Of t traft QU fhertoflgrs- 818 (ﬂfl-(ﬁuwcf‘l OXY}-
pyri di ne. §;11jﬂ%n——1¥§§%ﬁ?ﬁgﬁg—rnJgérg“ét£—é&j§ggg1ﬂn“J——J;

t enper at ureoxdhwmaddcid5 nil of acetic anhydride and
stir for a further 48 hours before concentrating under
reduced pressure. Chromatography on 10 silica ge
1.1 (L :8latuRLRARR! ARG %‘d fjmg gpélﬁeﬂ%lléf%%p}hﬂﬁne are added to a
expected product to be isol ated E 9

solytion-afiss Bur{ql @itlxekoewumi( ) Eﬁa-mlﬂt Rox ¥ nﬁ 03 aflydrouspetricise. 3tir for

N N Y I T O

for QJ ﬂl‘i’iﬂli@lt 48 hoRRtIRIRE d:oﬁ@éi@rraﬂh% Gnb& fehfcchREREM @h@&natography on
nmple 8 using gluta-ic anhydride 15 instead of

s111%g€& (cﬁm@om&m&g}]@pﬂe eticead/PP ¥ 1@lows the expected product to be isolated.
()-cis-1-(Acetyl oxy)-6-nmet hoxy-3, 3, 14-tri met hvl - 7- oxo- 2
,3,7,14- tetrahydro-1H benzo[ bl chromeno[ 6, 5-g1
EXIAMB] Hapht (By-eiscB-fI{ 2 AtetyloklL6-mdibio0xy.8 AnieinydtharT-oxeR,3.7,14-
acet ate SIomAX add 0.6 nnDI of dlc,clohex Icarbod||n1de
to a sol utieahvdgo-bif-beyp J thramenol6s5-g i L3 Tnmaphthyridin
of Exanpl of
2-[(te -l O§c annlo]acetlc acid in 10 nil of
dlnethylfonnanide. The reaction mxture is nalntained
at QC f.or 5. hqurs t.hen at, anmbj ent te erat
Throf i€ oD RIAER e TREP (5 RE B0 Qe 6 et vtaric SHydride
insfe8@UEQRCinRY fSS8A&. the residue is dlssolved |n 2 nil of
anhydrous pyridine, 2 ml of acetic anhydride are
added, and stirring is carrled out for 48 hours at

chr ot ogr@ﬁ%z@fo- H%en&&@dﬁ%nﬁao@,é gﬂf\,sgﬂ%hthvridin-z-yl
(di chl or onethane OWS € expected produc 0 b€

i sol at ed. Iitept-huigxpcybonyl)aminolacetate

Slowly add 0.6 mmol of dicyclohexylcarbodiimide to a solution, at 0°C, of 0.5 mmol of the
compound of Example 3 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 stirring is carried out for 48 hours at ambient temperature in darkness. After
concentration of the reaction mixture under reduced pressure, chromatography of the

residue on silica gel (dichloromethane) allows the expected product to be isolated.
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-19 EXAMPLE 11 :
()-cis-l-(AcetyIoxv)-6-nethoxy-3,3,14-trinethvl-?-ox&-f
.3,7,14- tetrahydro-| H benzof bl chroneno[ 6, 5- 01 AUG
[ 1, 8] napht hyridi n-2-vl am noacetate Add 0.14 pl of
iodotrinethylsilane to a solution, at anbient

tenperature, of 0.1 nmol of,5 5 the conpound of Exanple

10 in 1 in] of chloroform % e reaction mxture is

stirred for 5 mn. at anbient tenperature and then
evaporated to dryness under reduced pressure.

: * P, v )
EXAVPLE 12etrahvdro 1H-benzo[b]lchromeno[6.5-¢1[1, 8]naphthv1 1d1n 2-vl

2-Butyryl - 6- met hoxy- 3, 3, 14-tri net hvl - 3, 14- di hvdr o- 7H be
nzo[ hi - 1@minpagesHs| 6, 5- Ql11, 81napht hyri di n- 7-one A
'm xture of 0.81 nnnol of butyryl chloride and 0.673
nmmol of ALCLl3 in 2 nil of anhydrous dichloronethane is
Adaddediliof 15cﬁﬁ&hinet1@{sﬁ1h@d’1&) £ Qoltid:3 St AMbi it t@lﬁpeﬁh&lep bﬁ ducitimol of
of Exanple_2 in of dichloronmethane at 0C. The
the cempeshohFxiuple hosmsk P rdrhiqgpfoamn die geagtion ﬁw@rﬁ 1s stirred for
5 m&g@ g{]_;"fﬁ i’;ﬁ [t ggl b 1B AHES @v%'i Red td U y{?e§§3 #1&%&1[11 9BdRed rPressul e.

ow ng conventi onal treatment o e organi

Chrphasesgphansh eitiap @eat diohlotdmesteafe/mettarol r: eRBULe daljpmesstharaexpected
hr omat ogr aphy of the residue on silica ge
m”%%ﬁ&h?%ﬁ hane/ met hanol gradient) allows the
expected product to be isolated. EXAMPLE 13: ()-cis
1- Hydr oxy- 6- nethoxv 3 3 14-trimethvl - 7 0Xxo0- 2, 3, 7 14-
:2-Bikyrh ' Brldrternoeth Rdiliviire

aphthvrfdl e U|valents of
butyryl cH casioimcimmeii nmol of the
conpound of Exanple 3in7 n1 of anhydrous pyrldlne in

t he presence of di nethylarn|n7pyr|d|ne Stir
A meitwent 0. 8bﬁ1§@@131f@ﬂ§'1 Yighlorieifod 0 TAnpmehel Ak §hng m of anhydrous

I t. I
T L TR
2 nsli dfl dishlgeimeahdneve °Qe Thé&e&:&pﬁaﬁﬁdna n@dtm:éd foo 4kours at ambient
isolated.. Q 2 AUG 2007 -40 EXAWP
tempeIgBtTR g B, RoHTed IRt ﬁ\AO 7° B‘“?’nlﬁf §iGly Feliowjye conventional
. oi, bl &br [ ] r ey Gl D e
A 8 ERel | B ABRY LI Sl ORAEA s
chr@.nil@gmphplof dghe tdsalue ampoliced galf (dlcakanmb‘élallézmmhaﬁolngra@ﬁnt) allows
di chl éﬁong anb The .reaction mxture is stirred for 3
product fo be isolated.

the &mt

EXAMPLE 13 : ()-cis 1-Hydroxy-6-methoxy-3.3.14-trimethvyl-7-0x0-2,3,7,14-
tetrahvdro-1H-benzo[b]lchromeno]6.5-¢]]1,8Inaphthyridin-2-yl
butyrate

Add 2 equivalents of butyryl chloride to a solution of 0.74 mmol of the compound of
Example 3 in 7 ml of anhydrous pyridine in the presence of 4-dimethylaminopyridine. Stir
at ambient temperature for 72 hours and then add 5 equivalents of butyryl chloride and stir
again for 72 hours and then evaporate to dryness. Chromatography on silica gel allows the

expected product to be isolated.
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5 anbi ent tenperature and then dried and concentrated

ti nder reduced pressure. Chronatography of the resqueAUG 2007
on silica gel (dichloronethane/ nethanol gradient)

alloms t he expected product to be isolated. EXAMPLE 15

2 Il ydr oxv- 6- nethoxy 3,3, 14-&{|nethvl 2, 3-di hvdr o- 1H be
nzol bl - chronmeno[ 6, 5-. 21

118 naohth r|d|n 1, 7(14FD dione |10 CNer t he course of
ANVPLE, | 3 3dldatrimnethvh7-0x0-9gl dydiby dragB in 15

m  of Wat eﬁenzg bofs. 5 ?l 91f1d191 stgb@tfvdtge
product of Exa@lg g él g%Uﬁ@E’M Tt acet orne.

The reactlon m xture is stlrred at anblent tenperature
for.8 ho d then, [l owi n convent i onal
Addh 1988 PbA Wi I Cl qué s&vﬁ@etoé& Promeéef fhe compound of

e gpbel et binf U RagEBL, e Mg PR AN 23 oo

amBLeMat fleoperaBr8, idd t thelretdhmﬁ ind - dommentr@e®, undet- t@hmahvpitressme

o-1 H b nzol bl chr.omeno 81lnapht hyri di n- 2-
ChmA o @Fd‘&%@ee PR Sis? @b OB g b o gredient allows
theQ&p&ﬁgHﬁg&gﬁuEK@EEb%ﬂlB starting fromthe conpound of
Exanpl e 15 and using acetic anhydride instead of
butyryl chlori de. EXANPLE 17 :

Excipvipt s R Bos S ey da o A RERs By 3 i) QTR0 e oppi-

LILI Cl'JIIL II LI =) oot Aarircyu
accor di ng émohféﬁomslﬁﬁﬂ,@hﬁiﬂhfth@iﬁm mlﬂm&m the
conpound of Preparation 3 instead of the conmpound of
Preparation 2. EXAMPLE 18 :

OV&) ﬂ]% Ifﬁu% %f %‘ h%ﬂﬂﬁﬁ a&gd §’sés‘b§£§ﬂiv?§h¥f ngl of?Ki/I 4 mefSr I%T' 9 water

enzo b roneno

dro@pflniehy i sdlutioR 061065 § o thdlro RO Ef ExAdplElredipiobdddi 25 $nl of acetone.

obt ai.ned accordllp%go th procedure of Exanple 3 usi % )
The Feactmptivege of st bight jefcEHereor Shaot b b dllowing
corﬁ?@i@g?eﬁ?cﬁéﬁg@%tﬁgﬁen‘% the eercted PreOduCt is 1so(l)a§%d by Czhr%m%tzfcnaphy
of thetfrsa:hlydmcsﬂlcmgeb@hdﬂorpbiedhndmﬁmnbl 98/2)

6, 5-9][1, 8l napht hyridin-7-one 5 The product is obtained

according to the procedure of Exanple 4 using the

EXAVIPRENE 06 M«LEK%%EB,@zlﬁ&rilﬂ&hﬁlﬁﬂﬂﬁmid@ﬁ‘m RN vRFo-11-
anmpl e _ ‘ e N ]

- 15, 6- gl[l 51naphthyr|d|n 7 one 10 2 g of anhydrous
potaSS|un1carbonate are added to a solution of 2 g of

Thé peoducodiiobtadfed Pioepriied ko thedpiodedhle ndf Eﬁmﬁ{ﬂb)ﬂ@r Ghi%ing from the

di met hyl f onnar ni de under an inert atnospher
compound of Example 15 and using acetic anhydride instead of butyryl chloride.

EXAMPLE 17 : 3,3,14-Trimethyl-3,14-dihydro-7H-benzo[b]chromeno[6.5-¢}[1.8]-

naphthvridin-7-one

The product is obtained according to the procedure of Example 1 using the compound of

Preparation 3 instead of the compound of Preparation 2.

EXAMPLE 18 : (+)-cis-1,2-Dihvdroxy-3,3,14-trimethyl-1.2,3.14-tetrahydro-7H-

benzo{blchromeno[6,5-¢}{1.8Inaphthyridin-7-one
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After stirring for 15 mnutes at 65C, 2.4 g of

anhydr ous potassiumiodide and 4.4 g of 0?2 AUG 2007 -

3-chloro-3-nethyl -1 -butyne are added and the reaction

m xture is maintained at 65C for 24 hours and then at

130C for 1 hour 30 mnutes. After cooling, the solution

i s hydrolysed 15 and then e&{racted W th

di chl or omet hane. The conblne& or gani ¢ phases are washed

with water and then with a 1M potassi um hydroxi de

solution, dried over sodium sul phate and subsequently
Thé(e {;ﬁﬁgtﬁéggﬁé gggag?%ﬁel%r t@qg%/ Eg{&e(ﬁ F o‘f%xglt%hle 3 usmcr the dcompound of
Exgmdu@ instaadhé thes@ngioadd o EXAWRBIE 2.

21: 6- Met hoxy- 3, 3, 14-tri net hyl - 3, 14- di hvdr o- 7H benzof bl c

hr oneno- 20 15, 6- gl [1, 51naphthyr|d|n 7-one The product

Jl ?et?ahvdl "0~

()-cis-1, mmmu@umem@nammssxwﬁsmaﬁﬁtﬂv&immﬂe-1 2,3,1

4- tetrahydro 7TH benzof bl chronmeno[ 5, 6
[ 1, 51 napht hyridin-7-one p 2 AUG 2001 -42 The product

Thé.uéll'ogg&?h gg%i\g?eﬁgag% Jdg% tB%}% %cQ&t&% %‘f‘ %{%ﬁ}ghz%gﬂg ltl?e g’ompound of

EmﬁMﬂeﬂsﬂk&%dnf&&akmhmmndGfEEmhmxﬁr3,3,14-trinethvl-1,2,3
, 14- tetrahvdro-7H benzol bl chroneno [5, 6-
111, 5hnapht hyri di n-7-one 5 The product is obtained

EXAMPLE 15 ¢- ﬁztép@xﬁg,gszﬁmﬂrgl %fﬂmEmggmﬁ _biizBH 1 iS meno-
compoun anp

6- FNdroxvléﬁBguﬂ Imaph#tyriding-duk- di hvdr o- 7H pvranol 2', 3'
:7 8lguino 12,3-bl guin oxalin-7-one The product is

obt ai ned according to the procedure of Exanple 1 using
2 o BeatlyarRRe HotRbiuml Carbs:RRabAL AR 50 |an§)‘hﬁﬁﬁ|1 &f 2 th6f the product of
gggound of Preparation 2. EXAMP
Pregangleht %yS@H@ of anlmdrmaétdﬁwﬂlslfqlma@nﬁwm@ mrp@y“rr@m@mreres
a
Afte%%; aci:%: 3)1?1 ?tﬁg 1 g 20% Fodce é]ﬁ}l $ p%ggsuﬁ 9%185 an(% 4 4 g of
3- chh;@o—eaﬁeﬁbylnﬂb@tfyne E)S&Iﬂdle@ aﬁél thelﬁa&?éﬁl\iﬁbﬁugﬁs maintained at 65°C for
é 2- Di hydr oxv-6-net b 14-trinethvl -1, 2, 3,
24 hous avd Qlﬁ? dr 530718y BAuio G 121311113@8- z%ftsllccghug,. the éolptzmsw Blyrlrolys ed
a11<ﬂt11‘éh Ryx@XALd 9«1‘[?1 cHElﬂ?ro-m:ﬁlaﬂF Oﬁl‘ﬂa‘%mﬁﬁn&? aﬁﬁ%p 82[ rEfiGhed with
to the procedure o using t oun
water and then with a 1M potassium hydrox1de solution, dried over sodium sulphate and

subsequently evaporated. Chromatography on silica gel (cyclohexane/acetone : 90/10)

allows the expected product to be isolated.

EXAMPLE 21 : 6-Methoxy-3.3,14-trimethyl-3,14-dihvdro-7H-benzo{b]chromeno-
I5.6-¢]{1.5Inaphthyridin-7-one

The product is obtained according to the procedure of Example 2 using the compound of

Example 20.

EXAMPLE 22 : (£)-cis-1,2-Dihvdroxy-6-methoxvy-3.3.14-trimethvyl-1,2.3.14-
tetrahydro-7H-benzo[blchromeno]5.6-g][1.5Inaphthvridin-7-one
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Exanpl e 25. EXAVPLE 27
()-cis-1, 2-Di acet oxy- 6- met boxy- 3, 3, 14-tri et hvl

-tet rahyar o- 20 o b2 624 AUG 200? '

7H pyrano[ 2', 3" : 7, 8] gui nol12, 3- bl gui noxal i n-7-one The
product is obtained according to the procedure of
Exanpl e 4 using the conpound,of Exanple 26. 0 2 AUG

2007 4 EXAWPLE 28 :
t hvl 15 di hyd 4H[ 1,
o R o o WA b e i o
Exaképld2b! gui noxal i n e-2, 8(3aH) - di one The product IS
obt ai ned according to the procedure of Exanple 5 using
the conpound of Exanple 26. 5 PHARMACOLOG CAL STUDY OF
(]: THE II\IIVENTI (]\I EXAI\/PIf 29t:h In_2V| t4ro

I eukaem A, ¢e .
KB-3-1 10 °Tt v
cul ture nedi um conprl sing 10 % fetal cal f ser um 2 mv

gl ut.ani.ne units/m o enl il1lin,
Theswéb%fdwéﬁaﬁle&r?acor%gﬁm Jl%a BRiof Examyiedh gting ghesgegmpound of
Exdhsitpbbuted on micropl ates and are exposed to the

cyt ot oxi ¢ conpounds. The cells are then incubated for 2

days (L1210) or 4 days (KB-3-1) in an incubator at 37C

EX@’I? 1;3 2 ?@ﬁ%e 3 g,lg{ t%%zeth;rlﬁf -ﬁmy?irrrp%fﬂ.\ﬁlygak;m‘fz 43¢ :7 S?mnno—

tetrazol [ qm3nz,]g[lﬁﬁ,%hhw7emﬁssay (Cancer Res. 1987 47,
939-942). The results are expressed as |1C50, the

concentration of cytotoxic conpound that i nhi bi ts the
|4 j I %
Thegé%%%{tgg %Fﬁgﬁg% cérﬁ% t%qﬁf%zﬁlocg(ﬁue Ef %éxlhlploe i; gs1 Waey compound of

Prepaapecs iim&ia&pfam doﬁ:@@uﬂcﬂ oDPragalﬁMnm respect of L1210
and of 0.037 Min respect 20 of KB-3-1. EXAMPLE 30 :
Phar maceuti cal conposition: injectable solution

EXSNPLEYS Qi MRIRSRL£344-trimethyl-3.14-dihydro-7H-pyrano[2'.3":7.8] quino-

.......... [2,3-blauin@®xniin-7Bhst i | | ed water for injectable
preparations
.............................................. 25 m 02

ThPbkedd@Qd bbtairtt according to the procedure of Example 2 using the compound of
Example 24.

EXAMPLE 26 : (+)-cis-1.2-Dihydroxy-6-methoxy-3.3.14-trimethyl-1.2.3.14-

tetrahydro-7H-pyrano|2',3':7.81quinol2.3-b]quinoxalin-7-one

The product is obtained according to the procedure of Example 3 using the compound of

Example 25.

EXAMPLE 27 : (£)-cis-1.2-Diacetoxy-6-methoxy-3.3.14-trimethyl-1,2.3.4-tetrahydro-

TH-pyrano|2',3':7.8]quino[2,3-b]quinoxalin-7-one

The product is obtained according to the procedure of Example 4 using the compound of

Example 26.



WHAT WE CLAIM 1S, 1. Compounds of fornula (1) : X1 o Rz

XB~(l) YBN~ YR A- RQR- wherein: 5 Bl a

B2, which may be identical or different, each @dz AUG 2007

i ndependently of the other represents a carbon atom or

a nitrogen atom wth the proviso that at |east one of

the two groups B, or B2 repjesents a nitrogen atom X

and Y, which may be identical” or different, each

|ndeoendently of the other represents one or nore
] s 7ML eth 4.4.15Ha 1% 2 4H-[1.3]dioxolo-

hal ogen,

(d - 06) al Kt : 10 {ﬁﬁgﬁ%@&[ﬂ dione

(C1- C6) al kyl , I|near or branched (C2 CB)aIkenyI i near

or branched ( poIYhanaIkyI or - groups of
The gradusials oRRL wq@t,dgtghto thg Qlcpqutgﬁd)f Rixampli T bsipayheeompound of
Exfl gblcal or different, each independently of the other

re resents a group sel ect ed from hydrogen and the

groups -C(O-CF3, -C(O-N12 and linear or branched

I

o.tlonall substituted b rogg NR,RD
IBEARMACOED Gl AL DY} ‘IHEHOWQOU%I&&gF:ZF BANVENTION

drfferent each |ndependently of the other 20

represents a group selected from hydrogen and |inear or
EXAMRENED (G vifdo)catdtyicitor R, and Rb, together with

the nitrogen atomcarrying them forma nonocyclic

het erocycl e having fromb5 to 7 ring nmenbers and
nggkngﬁ@t%&fqggtarnrng in the ring systema second

hetero atom sel ected from oxygen and nitrogen, or R
- dmdmmmibnbgmnhEEHMﬁth the nitrogen atom carrying them

- lohuman Cpl erm%cc{ carcmoma Ai& ; 901 - 45

The cells are cultured in RPMI 1640 complete culture medium comprising 10 % feetal calf
serum, 2mM glutamine, 50 units/ml of penicillin, 50 pg/ml of streptomycin and
10 mM 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 (KB-3-1)
in an incubator at 37°C in the presence of 5 % CO,. The number of viable cells is then
quantified by a colorimetric assay, the tetrazolium microculture assay (Cancer Res. 1987,
47, 939-942).

The results are expressed as ICsg, the concentration of cytotoxic compound that inhibits the
proliferation of the treated cells by 50 %. By way of example, the compound of Example 4
exhibits, respectively, an ICsp of 0.32 uM in respect of L1210 and of 0.037 pM in respect
of KB-3-1.

EXAMPLE 30 : Pharmaceutical composition: injectable solution

Compound of EXample 4 .....ccocovviiiiiiiieree et 10 mg

Distilled water for injectable preparations............coceceevvevreeeeieecveeeennn. 25 ml



het erocycl e having from5 to 7 ring nenbers and
optionally containing in the ring systema second 0 Z AUG ZOQZ‘
hetero atom sel ected from oxygen and nitrogen, X, and
Y1, which may be identical or different, each
i ndependent|ly of the other represents a group sel ected
fromthe substituents as dgfined for X and Y, 5 it
bei ng understood that, when Bl and/or B2 represent a
wgiirogen atom Bt and B2 do not carry substituents Y1
MdX, “¥Ehdetively, RL represents a hydrogen atom or
a linear or branched (C, -C6)al kyl group, R2 represents
a rom hydrogen and the groups linear or
]'bran E%fgﬁ%%‘%%% kyl, -OR",; -NR 3R b; O Ta-OR'a;
-NR'a Ta NR aR b; -NP}’E 20 -BaH, 10 O C(O--T, H;
-OTa NR’,R”b;X-'aBTa and NR'a C(O-Ta NR aR
b, wherein: * 1 i near 6r branched
(C1- Co) al kyl ene ) and R b are as defined
her ei nbefore, 15~ RTQ reépresgntsda group selected from
hydr ogen and | i near d/r br}‘@nc ed (O -C6)al kyl, R3 and
R4, which may be identical' or ditferent, each
i ndependently of the other rédpresents a hydrogen atom
Wi i near or branched (G -C6)al kyl group, or R3 and
lﬁ together with the carbon atomcarrying them form
a m)nocycfic ring havi ng from3 to 6 ring nmenbers, 20
her

A Jepresents.a qr 5 (
o B Raod § Rl S ek RIS o
dirgfreesnt pare«achomeap meﬂﬁjgtaxs atbﬂndﬁmettd@m\zhsys it at [e3€ o d¥ahe
a grou l e ted drogen, 2 AN 200Ti -46 2)
t g‘ﬂfé@ é% %?%X Rerein : R~, Rd, which may
be |dent| cal or dlfferent each i ndependently of the
g T g e T
arryﬂrcs(aﬁb oty &loke/droupa sMEUtéﬁf'frdrﬂ'le al kyl nmoiety may be 5

ear or ranc or the group C(O-Re wherein Re
10 B]?eaé%’?ﬁ}%’ 8%‘}"6’381315%? ected from hydrogen,

- the groups hydroxy, linear or branched (C;-Ce)alkoxy, nitro, cyano, linear or

branched (C,-Ce)alkyl, linear or branched (C,-Cg)alkenyl, linear or branched (C;-Cg)-
polyhaloalkyl, or
- groups of formula -NR,R}, wherein :

15 R, and Ry, which may be identical or different, each independently of the other
represents a group selected from hydrogen and the groups —C(O)-CF;, ~C(0O)-NH,
and linear or branched (C;-Cg)alkyl, optionally substituted by a group NR'.R',
wherein :

R’y and R', which may be identical or different, each independently of the other

20 represents a group selected from hydrogen and linear or branched (C;-Cg)alky], or

R', and R, together with the nifrogen atom carrying them, form a monocyclic
heterocycle having from 5 to 7 ring members and optionally containing in the ring
system a second hetero atom selected from oxygen and nitrogen,

or R, and Ry, together with the nitrogen atom carrying them, form a monocyclic



aryl or NR'"aR''b wherein R'"a and R'"b are identical -

and represent a hydrogen atomor wherein R''a and

R'' b, together with the nitrogen atomcarrying thdm? AUG 2007 .
form a nonocyclic heterocycle having from5 to 7 ring

menbers and 10 optionally containing in the ring system

a second hetero atom sel e(_:v\ie]g from oxygen and

nitrogen, 3) W-C(W)-UV erein .oa) W represents an

t R.. i .
et P2 At BN Bl SERELT B hint y B e
at csten a aecond Iptrne atatacalectyd frdh bmﬁm&ﬂrﬁﬂﬁagﬁn I I near or

nche hal Or 8 I ra
g'r k‘gﬂﬁs éﬁék%hlgf’ri?c 26§ ‘{]yf P& 8@ SP ’i“g B‘n 6
s aie@est,ee@ afgfoRpsclected foydihe g@Btituei as dafintt forX #ady,t he
groups OR, CR2R~, CO& CONR aR b, NRCRd, N(RC)-CX®2R C,
N(RC)-COR C, wherein R,, Rb, Rd and Rd are as defined

5 it M%gm@‘t@ﬂemmdhoﬁ Bi anARPBEEpE&t 8 ndfddtPat58l BLLRIMBf d00mmt
|inear or branched (C -C6)alkyl, aryl, or

aé%’)ﬂlbs @iﬂtﬁ%{) A TePRCINANCh t he al kyl noi ety my be

linear or 25 branched, s) U represents a bond when W2

does not regresent an oxygen atom and when V does not

* r SprIERETRs 3 hYlosp 2t FetlegaroF Uﬁche%%r%béwl goumr y|  and
@ 30 - NH2, 0 2 AUG 2007 -47 4) WL-C(W2)-WB-T1 wherein :

a) WL and W2 are as defined herei nbefore (3) W8

* r S BRSPS REYR ygleriehiiom hyirezan shd theagronps Wream; branched

"‘“(%ﬁ € ?i _prasgeki nedr,_benrei npef g ‘NA{ R leﬁ . C(O)-T,H;
represents a group ‘'sel ected from > hydro
10 (Oy-T.H; -O-T,-NR'.R%}; -NR"-T.-OR",; -NR" —T —COz "o and
-NR",-C(0)-T,—NR'";R",
wherein:
* T, represents a linear or branched (C;-Cg)alkylene chain,

* Ry and R, are as defined hereinbefore,

15 * R", represents a group selected from hydrogen and linear or branched (C;-Cg)alkyl,

e R; and Ry, which may be identical or different, each independently of the other
represents a hydrogen atom or a linear or branched (C;-Cq)alkyl group, or R3 and Ry,

together with the carbon atom carrying them, form a monocyclic ring having from 3 to

6 ring members,

20 o A represents a group of formula :

a) —~CH(Rs}-CH(R¢)> wherein :

Rs and Rs, which may be identical or different, each represents independently of

the other a group selected from :

1) hydrogen,



- linear or branched (Cl-C6)al kyl, - Iinear or branched
(C2-Co)al kenyl, - aryl, aryl-(Cl-C6)al kyl in which fIfe) 7
al kyl noiety may be |linear or branched, 10 and - BrZeAUB ZOQZ‘
i near or branched (Cl-C6)al kyl ene or |inear or

branched (C2-C6)al kenyl ene chains, each of which is
substituted by a group OR_,wherein R is as defined
hereinbefore or NR aR b wherein R a and Rb are as

defjined hergihn 5 W1-S(O, -WB-T1 wherein : 15

a) % aﬁ%’ﬁiﬁ?g%%a@% ned hereinbefore, and (3)

n r epr e&eRy, szv}aﬁn mm eyeentsel @cliféderd,ram indgradedily 6f the other

S( )"-- n are as define
M- SOyt Wetsl Dl T4 a0dn 2ue s delined vy
def . nec{Cheg)elkyﬂbefyﬁ)raﬂd ayt-(R-Cly)adkytl iRGhich QB LRGN mbiefyMnay by
-O H or -HYH 20 z z z 2z

> V\,herel miarlpgf}ﬁa’é}_'\sbgﬁg}ts an oxygen atom or a sul phur at om
©2) a gropthe-ghifpGiiR)-R., w}@f*eln/\hﬁxfe@ieﬁnﬂsra drOpreraad ﬁrorﬁfhydrogené
nt coe o Lggmt e 8 nelntve, of .2 A o0F
~l 1 ( thni orl Whekdiz R'"~Andlr("'b,~tbgdﬂ(er bdnEJﬁQ idrdRefatoin MRGHE HAMB
repr esefnts a sin Ro g {1 or branched
(Cl - o) dlkyI BRRS ﬂ’e‘fl eigpeye ﬁvﬁléa OBy 3 4P ah 8 members and

( C2- Ce)oplitkalty kangniafai the rihg QYstdnb a 3edndRBeterb QG E@é’ctéﬁﬂ frdin
t he carbon at(ﬁlgg canying them forman oxirane 5 group

or an &X/FTAMNE 8% Bup, optionally substituted on the
nitrogen atomby a |inear or branched (C -C6)al kyl

7 -C(R7)=CH wherein R7
S’b‘@@eﬁ%‘%}%&gﬁglga ected from - hydrogen, - and the
gl‘ Oup@\?\meﬁsseﬂ% zﬁ(&@%edht\{m, Wsu G M2 toMBor TR, (wherein R, is as

W - S( - Tj S(On TI and C(W2)-T1 wherein
R'a h r%"bﬂsf/)re)vxe Tl and n are as
15 B) Wz represents an oxygen atom or a sulphur atom,

) U represents a linear or branched (C,-Cs)alkylene chain or a linear or branched
(Cy-Cg)alkenylene chain,
0) V represents a group selected from :
- hydrogen,
- aryl,
-and the groups OR;, CO:R., COR;, CONR.R% NRR;, N(R)-CO.R',
N(R)}-COR', wherein R';, R',, R and Ry are as defined hereinbefore and R,
represents a group selected from hydrogen, linear or branched (C;-Cg)alkyl,

aryl, or aryl-(C;-Ce)alkyl in which the alkyl moiety may be linear or
25 branched,
¢) U represents a bond when W, does not represent an oxygen atom and when V
does not represent a group selected from :

- hydrogen

30 - NH;,



15

20

defi ned hereinbefore, or c¢) -C(O-CH(Rs)- or - _
CH(Rs)-C(O - wherein R8 represents a group selecte
from: - hydrogen, - linear or branched (ﬂ 2 AUG 2007
(Cl-Co6) al kyl carbonyl oxy and the groups OR'a wherein R'a
is 15 as defined hereinbefore, their enantioners,
di ast ereoi soners, N-oxidesgyand also addition salts
thereof with a pharmaceutically acceptable acid or
ba X under stood as a phenyl or
nag Fayﬁgﬁgﬁubqg%%Fgﬁally contai ning one or nore
[ denm)&\élan®WzaxefaEé¢fémdhsalbbetfofcuents sel ected from
I|n bra ched é E near .o br an

o BT RS S LA et b ot 25 Ry rsit Ry § o e
an1no hahmmmﬁalno or dial kyl amino in which the aIkyI
nnletles contain froml to 6 carbon atons and nay be
| i ne#k Torersseais@merp selpsiehiiosr  branched (Cl - C6) al koxy,
|'i near _ gfirdpegnched (Cl-C6)acyl and Ilinear or branched
(C1- C6) al ky carbonyloxy, anong the nonocyclic
heteroc?%ﬁ@g brragheddCrEgts: to 7 ring menbers and

opt|onah&ﬁnn%émggﬂQéggbggabp the ring systema second
hetero atom sel ected from oxygen and nitrogen ~ 2 AUG

2001 -9 eyete-GrplobE Yraigk thsrda! majetyHaut be Rshnirrigangksd,
limtatjpn, the groups pyrrolidinyl, isoxazolidinyl,

oxazol i di nyl, pyrazolidinyl, |n1dazoI|d|nyI plperldl
mor phot ]Hﬁﬂ or brh@}@%%r%ﬁ}lﬂi}@apr Ilwqar or branched (Cp- Ce)alkenylene

hexahy dgRX! a0 6 vYdh is Qﬁﬂ%ﬁﬁ%'bgﬁlgouﬁmw}em l@(h X2 ERARYA
and di azepanyl, 5 anpng the nbnocyclic rings having

from 3 Pacmbefirner hﬁ%%ewlserft%&a éndrPayarms deEprdihsreandefore,
wi t hout |nply|ng any limtation, the groups

cyclo ro cl obut yl cyclopentyl and cycl ohexyl .
tﬁﬁp%ﬁ%d’36¥‘ﬁﬁﬁﬁhla (1) according to claim1,
glh% @@twwg%m %Jéaagfﬁehgxreaﬁgore%ﬁpounds of formula

B) n represents an mteger selected from 1 and 2,
6) W1-5(0),—T; wherein W3, T; and n are as defined hereinbefore, and
7y C(W2)>-T; wherein W, and T, are as defined hereinbefore,

* or Rs and Ry, together form :

yagroup —O 0— > —N O— ,—0_ N— o —N_ N—
Z Z zZ Z
wherein Z represents an oxygen atom or a sulphur atom,

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

or




lo Rg R wherein X, VY, X1, R, R, R3, R4 and A are as

defined for fornmula (1), their enantioners,

di ast ereoi soners, N-oxides, and al so addition sal tsO .
thereof with a pharmaceutically acceptable acid or 2 ADG 2007
base. 3. Conpounds of forrmula (1) according to claim1l

or claim2, characterised_pg_that they 15 are

corrpounds of formula (IB) ORI XYNI'" O R Ra Rs

z&g Wléere n X. Y, X|, R4 R andBR6Nare
fi'n 1\ﬂt/§ Pa (1 “endfitio H
d| ast er eoi sone OXI des, |and I so additio sam/s

t hereof with aO ph@rnmaceuti cal |y acceptabl e aid GQr
base wharei B\IGre2Ofs/a smgléSEbnﬂ a eeapawidshal(cf-opmdigne(dhdin or
according to cgm aracterised in that they are
corrpaulﬁi?go ffragelds gﬁkﬁ‘@yme JH# X N(IQ) YNOYLR
ARQRV\,herelnXYYl Rl, R2, R3, R4 and A are as

def,i ne% for formu a their enantioners, 5
di asPeresrd Sadreeth erws%. the sarbam glonrs <@ AR for By arirane

5 t her gdupWirtdh @iRiYer §BGE Wptismll) YubsB&ERnalt §itdedateh by a
base,. 5. Conpounds of formula (1) according to claiml

or cﬁ%?awmbfmeh%dr@eﬁe).%%%ow that they are conpounds
of formula (ID) : OR (ID)

b) ~CH=C(R7)- or -C(R7)=CH- wherein R; represents a group selected from :

- hydrogen,
-and the groups OR",, W]—C(Wz)——U—V, Wl—C(Wy_)—W3—T], W]—S(O)H—W3—T1,
10 Wr—S(O)n—Tl and C(W2)~T1 wherein R",, Wi, Wy, U, V, W3, T; and n are as

defined hereinbefore,
or
¢) ~C(O)-CH(Rg)— or — CH(Rg)}-C(O)— wherein Rg represents a group selected from :
- hydrogen,
- linear or branched (C;-Cg)alkylcarbonyloxy and the groups OR", wherein R", is

15 as defined hereinbefore,

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

pharmaceutically acceptable acid or base,

wherein aryl is understood as a phenyl or naphthyl group optionally containing one or
more 1dentical or different substituents selected from linear or branched (C;-Cg)alkyl,
20 limear or branched (C»-Ce)alkenyl, hydroxy, halogen, carboxy, nitro, amino, alkylamino or
dialkylamino in which the alkyl moieties contain from 1 to 6 carbon atoms and may be
Iinear or branched, linear or branched (C;-Cg)alkoxy, linear or branched (Ci-Cgacyl and

linear or branched (C;-Cg)alkylcarbonyloxy,

among the monocyclic heterocycles having from 5 to 7 ring members and optionally

25 contaiming in the ring system a second hetero atom selected from oxygen and nitrogen



Yi OYI RRs Rgq R6 to wherein X, Y, Y3, R, R2, R3,
R4, R5 and R6 are as defined for formula (1), their [
enanti omers, diastereoi soners, N-oxides, and al so
addition salts thereof with a pharmaceutically
acceptabl e acid or base. 6. Conpounds of formia (1)
according to claim1, charagterised in that they are
conmpounds of fornmula (IE) : ORz X Y NN O R) A-/- R

, I s de

O e e st vl e i PG, BBl e DSE

ispkagnlidites, oarrdlidingo mddilidion, sialidagolidivet, eq»ipemmlh Iaorpholmyl

é;gmr |cal 1 cGep le acid or

hLbaséi.wi) %ﬁ%ﬁgo{‘ﬁ%ﬁ?’ d%ip %dﬁ;&? pl{‘) fr?&négcor r?"g’ LB & apd
digzeperiyhi m 6, characterised in that they are conpounds
of formula (IF) : O \'' \ (rf ) YNO RRRR R 5 -
wherein X, Y, R, R2, R3, R4, R5 and R6 are as defined

5 arhorg thomendeacl{cl ngs thineng fremaintoi foney membals thsteatimObeSRBMIoRed,

W ogl)}('nugglgjun gl I?rnﬂc'a%g%g%lp:glé%{ﬂse Séafl:lgpgogalp c@g@&ut\}lf\f, tclg}c]gpentyl and

cyclohexyl

2 AUG 2007

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

compounds of formula (IA) :

(14)

10
wherein X, Y, X, Ry, Ry, R3, Ry and A are as defined for formula (I), their enantiomers,

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

acceptable acid or base.

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

15 are compounds of formula (IB) :

(IB)

wherein X, Y, Xi, Ry, Ry, Ry, Ry, Rs and Ry are as defined for formula (D, their
enantiomers, diastereoisomers, N-oxides, and also addition salts thereof with a

pharmaceutically acceptable acid or base.



8. Conpounds of forrmula (1) according to claima1,
characterised in that they are 10 conpounds of [} 72 AUG 2007 .
formulae (I1B), (ID) and (IF) wherein R5 and R6 are ’
identical and represent a group of formula -OR, or
WL-C(W2) - U-V or wherein R5 and R6 together forma

group -O O0- wherein R, Wo_ W2, U V and Z are as

defined z for fornmula (1), their enantiomners,

4.di @SIRLAR! SOMBhSa (Y tbRGR toaplgixrﬁll?’ghﬂge}dgédoﬂx g@& bRy are
thereof with a pharmaceutically acceptable acid or
b&s@poungs of formypduhds of fornula (1) according to claim
1 or claim8, characterisgd iR that they are conmpounds
of formulae (1B}, wherein R5 and R6 are
i dentical and EP of fgrmula -OR
wherein Rz repr atomor a linear or
branched (G C6); Oenanti oners,

di ast er eoi soners,

d | so addition salts
thereof w th a phar mateut Rcal b ept abl e acid or
base. 20 10. Conpounds of fornmgla ) according to

cl ai | gi m 8, characterised.n that they are
B df RerhmuRa g o < Cr B digort Ol g
5  digstegleoRGmarse N-deddsj ead adsodadditepr este nhereofgwidup parhaienitaRy
5 ) -V wherein W and W2 represent an oxygen
acg%g’ar?]%(al\éﬁroép%sg'sents a linear or branched (G -C6)al kyl ene
chain and V represents a 0 2 AUG 20071 -52 hydrogen
5 SO b0 L gFORTID QB s £ 3P4 ISR TR 18R ey
p herwvapewtds chfotmula@®ept abl e aci d or base. 11. Conpounds
of formula (1) according4o c%ai ml or claimS8,
characterised in that the are conpounds of fornul ae
(IB), (ID and Wher el and Rgmioget her form a
group -o0Y0- whq e S an oxygen 5 z atom
t heir enanti ongd ¥ers, N-oxides, and al so

]gaceuti cally
acceptabl e acid or bdse. R12. surrds of formula (1)
according to claim1 or claim 2, characterised in that
they are conpounds of formula®1lG : x, O R X (I1G Y

wiNréin X, Y, Y1, Ry, Ry, Rs, Ry, Rs and R are as defined for formula (I), their

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

pharmaceutically acceptable acid or base.

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

compounds of formula (IE) :

@ K
X
| pZ
Y NT N 0
R, A%
R,

15 R,

wherein X, Y, Ry, Ry, R3, Ry and A are as defined for formula (I), their enantiomers,

diastereoisomers, N-oxides, and also addition salts thereof with a pharmaceutically
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20

R 10 R* wherein X, VY, X, R, R, R3 and R4 are as
defined for formula (1), their enantioners, A
di ast ereoi somers, N oxides, and al so addition saltd 2 AUG 20@?1
thereof with a pharmaceutically acceptable acid or
base. 13. Conpounds of formula (T) according to claim!l
or claim4, characterised_ipn.that they 15 are
compounds of fornmula (1H) : OJ X' (ten YO | R Y1
acEtbidRR: ashedrehde. X, Y, Y1, RL,, R2, R3 and R, are as
defined for formula (1), their enantioners,
di astereoi soners, N-oxides, and also addition salts
7.1 M r tcal; et '
pacr PSSy B ERAE B SRR ARGy o ey
aceoroFiratds of frmala{lF) or claim 6, characterised in that
they are conmpounds of foggnmulg (13) : o R XY VNO1
R R R wherein X_ Y, |[Rl, R2, R3 and R4 are as
di ast er eoi sone

Mgt Rwenanti qmers, S
, al so addition salts
thereof with [ ? cceptable acid or

base. 15. Conpound féﬁnyl: (1] gicording to any one

of clains Ito 14, characﬂhn%'*n at R3 and R4
represent a linear or branched [C-C6)al kyl group,
their enantioners, diastereoi saners, N-oxides, and

wlakea® Xadgd Ry, iFONRS &L LS dnb ey, eef asV&éEﬁthforpﬂaﬂﬁdTﬂgﬁ W eirCAbAtbmers,
diastereoisomers, N-oxides, and also addition salts thereof with a pharmaceutically

acceptable acid or base.

8. Compounds of formula (I) according to claim 1, characterised in that they are
compounds of formulae (IB), (ID) and (IF) wherein Rs and R are identical and
;epresent a group of formula —OR. or W;-C(W;)-U-V or wherein Rs and Rs
together forma group  —O_ 0—  wherein R, W,, W,, U, V and Z are as defined

Z
for formula (I), their enantiomers, diastereoisomers, N-oxides, and also addition salts

thereof with a pharmaceutically acceptable acid or base.

9. Compounds of formula (I) according to claim 1 or claim 8, characterised in that they
are compounds of formulae (IB), (ID) and (IF) wherein Rs and Ry are identical and
represent a group of formula ~OR. wherein R, represents a hydrogen atom or a linear
or branched (Ci-Ce)alkyl group, their enantiomers, diastereoisomers, N-oxides, and

also addition salts thereof with a pharmaceutically acceptable acid or base.

10. Compounds of formula (I) according to claim 1 or claim 8, characterised in that they
are compounds of formulae (IB), (ID) and (IF) wherein Rs and Rg are identical and
represent a group of formula W,-C(W5)-U-V wherein W, and W, represent an oxygen

atom, U represenis a linear or branched (C;-Cg)alkylene chain and V represents a




10 acceptable acid or base. 16. Conpounds of fornula

(I') according to any one of clains Ito 14,

characterised in that R2 represents a group -OR', A

wherein R'a is as defined for fornmula (1), their i 2 ﬁUG 200?1

enanti omers, diastereoi soners, N-oxides, and al so

addition salts thereof witkpa pharmaceutically

acceptabl e acid or base. 15 17. Conpounds of formula

( Bydde&odisth NBeit Ehafityn ) QiaQere6iséthd® N-otifes14haang a@i@tlon salts

characterised in that R2 represents as group -

wHesret itle phirggseaiety accspteblp agd odhase. pr anched

(C&-Co6)al kyl group, and even nore especially a nethyl
group, their enantioners, diastereoisoners, N-oxides,

llar@wows afErnplB AD $e0ordng erlewf] iiddim g, characterised in that they
phad m@@rﬂﬁduﬁ@l | yoiaccﬁ)?ﬁﬁ]l% e Qﬁég?noinﬁasean a20 ﬁﬁf Ctherem

Cq?p gg_ g ormula (lI) accor g té any one al ms
G4 K OEHAT {OTET FER | m@hapO—X, ™hersk Z gpepsspts an oxygen
represent a hydrogen atom their enantioners,

di astereoi soners, N-oxides,Zand also addition salts
thereof with a pharnaceutlcally acceptabl e acid or

ba&, Prinenapisnyny firestcregigonys, omdeunas alse addtiomnisalis (eyeof
aGHA AIhRGhat Quitied1BiaMeptabRiabil ofbRe: -
QB (+)-cis-1, 2-di hydroxy-6-net hoxy-3,3,l4-trinethyl-1, 2, 3,
14-tetrahydro- 7H benzo[ b] - chroneno[6, 5-g] [ 1,
128 m@h&hﬂ ok elirRnl4 19 R€ording to clalm 1 or claim 2, characterised in that they
(t)-cis 2-di acet oxy- 6- met hoxy-3, 3, 14 trimethyl -1, 2, 3,
147 f@fnpawéi%fovwlb@ﬁ{ o[b]- 5
chroneno[G 5-9][1, 8] naphtohyrigdi n-7-one, -
(f)-CIS nethgx -4, 4, 15 rinmet hyl - 15, 15c- di hydr o- 4H be
2 : chromeri®) 6, 5-g] [ | ,
, their enantioners,
S Q% 1>l so addition salts
thereof with a pharnacedtlc 1y lacgept abl e acid or
base. io 20. Process for *the P ation of conpounds
10 of formula (1) according to cIa|n11 characterised in
whddéih 3, hena, R§ Ris Bl a8 R$ s dsi db@nsiior Foraulad(T); eHEROMAticfers,
P N phES chelgl oG Bracr o < ety

acceptable acid or base.

13. Compounds of formula (I) according to claim 1 or claim 4, characterised in that they

15 are compounds of formula (TH) :

wherein X, Y, Yy, Ry, Ry, R3 and Ry are as defined for formula (), their enantiomers,
diastereoisomers, N-oxides, and also addition salts thereof with a pharmaceutically

acceptable acid or base.




whi ch conpounds of fornmula (1)) are placed in the :
presence of pyridiniumdichromate to 15 yield

compounds of fornula (I111) : X1 X COOH (lit) Y "i Q 2 AUG 200?
Cl Y1 wherein X, Y, XI, Yl, Bi and B2 are as defined

for formula (1), which conmpounds of formula (I11) are

treated in basic and anhyds®us nediumw th a conpound

of formula (N) : R ~p HzN J: | OCH3 wherein R

represents a hydrogen aton1 a hydroxy group, a Iinear

br anc (G 2 A06 20014 S5  group

19 CREPUGP  aread A o AT KB, g . Fr3rivBRd o tht hey
cquaﬁ@ﬂ@mgﬁf&@ﬂmw@m(\o X X Yi 1 H/ OCHS Y,
wherein X, Y, X1, Y1, Bl, B2 and R are as defined for
formula (1), whi ch conpou%ds formula (V) are placed
in the presenc \ i C aCi%NSO 5 vyield
compounds of fd P 1) OR X B ~\ (M) y >~
H/ OCHE Y, 3 X Y1, B1, B2 and R are as
defined herei nbe ore, ‘ npounds of formul a
(V) © a) the nitrogen atemis bs®j tuted by the
action of an aIkyI hal i de or ofa dRal kyl sul phate 10

I
w 66?18{5?’0 Sgis egyn a#g.]%ggstc %Srﬁl %%Sf%lgn?qu (DI ?heg e%gntglrrlers

diastereoisomers, N—0x1des, and also addition salts thereof with a pharmaceutically

acceptable acid or base.

15. Compounds of formula (I) according to any one of claims 1 to 14, characterised in that
R3 and Ry represent a linear or branched (C;-Cg)alkyl group, their enantiomers,
diastereoisomers, N-oxides, and also addition salts thereof with a pharmaceutically |

10 acceptable acid or base.

16. Compounds of formula (T) according to any one of claims 1 to 14, characterised in that
R, represents a group —OR", wherein R", i1s as defined for formula (I), their
enantiomers, diastereoisomers, N-oxides, and also addition salts thereof with a

pharmaceutically acceptable acid or base.

15 17. Compounds of formula (I) according to any one of claims 1 to 14 and 16,
characterised in that R, represents as group -OR", wherein R", represents a linear or
branched (C;-Cg)alkyl group, and even more especially a methyl group, their
enantiomers, diastereoisomers, N-oxides, and also addition salts thereof with a

pharmaceutically acceptable acid or base.

20 18. Compounds of formula (I} according to any one of claims 1 to 14, characterised in that
X, Y, X, and Y, represent a hydrogen atom, their enantiomers, diastereoisomers,
N-oxides, and also addition salts thereof with a pharmaceutically acceptable acid or

base.



of formula (MII): XOR x YB1L OCHS Y1 R, wherein

R 1 represents a linear or branched (d -C6)al kyl group

and X, Y, X1, Y1, Bl, B2 and R are as defined 0 7 AUG 2007,
her ei nbefore, 15 which conpounds of formula (VII) are

treated with a solution of hydrobromc acid in acetic

acid to yield conpounds ofsfornmula (MIl1) : OR X Bz \

(MI1) Ys/ ox al Y, Ri 02 AUG 2001, 56 wherein X,

Y, X1, Y1, Bl, B2, Rand R 1 are as defined

her ei nbefore whi ch conpounds of formula (VIII1) are

19 eampopadsiob prowia &) 2sasting te 6@ 1 PBEsaein an  anhydr ous
aF{&PEﬂs S, 2&%%{%51% Mithdkyas, Bl gy f 2 § 94 EB&'aﬁsEd(»A Rkl Hg'c

wher éin Hal represents a hal ogen a
arFéF%ﬂ éaﬂ{AS&rra@htagnca@ﬂTOﬁ@d for formula (1) to vyield

CQQPQLM iqsdl&Etof(}QgMX{I \Aﬁel?@g?lnge 1- 1?’%1&%]?,&1% ’ﬂ —))EZX[bL]'

5 R@IODF?BO[ééoE’ RéInppbthyidiedfonped her ei nbef ore, whi ch
cqmpply ﬁ%t&&y f4Qf1'31’d1ﬁHe&§ﬁhsalr5€ S WreskaL e RIEMALQYS

di neth y or mam de
[4',5":3,4]chromeno[6, 5—g][1 8]naphthyndme—2 8(3aH)-dione,
their enantiomers, diastereoisomers, N-oxides, and also addition salts thereof with a

@ pharmaceutically acceptable acid or base.

10 20. 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 (IT) :

1
X }l32\ CHO
LT
Y B, ~al
¥,
wheremn X, Y, X3, Y3, B, and B, are as defined for formula (1),

which compounds of formula (II) are placed in the presence of pyridinium dichromate to

yield compounds of formula (I11) :

X
X B, _COOH
=
Y B Ta
Y

wherein X, Y, X, Y, By and B, are as defined for formula (I),
which compounds of formula (III) are treated in basic and anhydrous medium with a

compound of formula (IV) :

vy
H,N OCH,
wherein R represents a hydrogen atom, a hydroxy group, a linear or branched (C;-Cg)alkyl



1o conpounds of formula (I/a), a particular case of the
conpounds of formula (1) ii OR X ~Bz\ \ (r/a) LE%;E :
YR1 R4 wherein X, Y, X1, Y1, Bl, B2, R R1, R3 dﬁGZﬂ@?l
R4 are as defined hereinbefore, or which conpounds
offormula (Vi) b) are subjected to the sane conditions
as the conmpounds of fornmulg (VI1) to yield conpounds
of formula ()1) : OR XYB HOH 15 Y, wherein X Y,

or WdinedBb '
g e AR e B R L G T e
in succession to the*sane confliti ons as the conpounds

of formula (VIF)

ounds of formul a
(1/b), a parti ¢ * g.ghds of formula
(1) : Xi 0 R XL& OY, RB R 5 wherein
X, Y, Xi, Y1, ¥r, 5 Aare as defi ned

her ei nbefore t he totyal i ty of the corrpounds (Va) and

I'b it AN eco soff rmula (Uc), a
ere‘?.c e?léefoagd 8 gslomuly rrula(l) : X, O
wiich )fon’rbo&ndsOof formula (V) are placed m the presence of polyphosphoric acid to
5 yield compounds of formula (VI) :

% o R
X
@ Bas VD)
l —
Y BN OCH,

Y,

wherein X, Y, X1, Y1, By, Bz and R are as defined hereinbefore,

of which compounds of formula (VI) :
a) the nitrogen atom is substituted by the action of an alkyl halide or of a dialkyl sulphate

10 in the presence of a deprotonation agent, in a polar aprotic solvent, to yield compounds

of formula (VII) :
:>'(l 0 R
X Bm -
e
Y 1|31 ’ OCH,
R

wherein R'; represents a linear or branched (C,-Cg)alkyl group and X, Y, Xi, Y3, Bi, B>

and R are as defined hereinbefore,
15 which compounds of formula (VII) are treated with a solution of hydrobromic acid in

acetic acid to yield compounds of formula (VII) :

X 9 =
X
Bas (Vi
] ~
Y BTN OH

i R’l




Y, RRI R wherein RL is as defined for forrrula (I

and X, Y, Xi, Y1, B], B2, R R3 and R4 are as Q%AUG 200]‘

defi ned hereinbefore, whi ch conpounds of fornula (1

are, if desired, subjected to the action of an

al kylating agent or an acylating agent to yield

conpounds of formula (I/d).sga particular case of the

compounds of fornula (1): X, OR, X ~2\ 1 \ cva) RY

Wﬁérelhl , Y, Br, B2,
kaa?% F54BléFéR:%nd3§f%§c?€£eﬁéFrﬁ 2 féglree and R 2

W@ébrc@g@ﬁ‘f@s o4 grep (¥8Deereclert tested @der rhasi©-cPadi@Risain an

anh%rg(lgprc;&c s&lvé{ﬂquhq{';ﬂ%yﬁ&ﬂﬁxﬁ ein R,, Rb, Ra

and T. are as defined Por formila (1) and R', 1
represents a linear or br hed (G -C6)al kyl group, 02
AUG 2007 58  whichl s of fornula (1/d) are
treated, when R 2 represents a group -OR% wherein R'a
is as defined herei nbefore,’ with a conpound of fornula
5 w(xéﬁhlh)HdHNﬁlr&Bths a Ql)llogd'meﬂ@h AndRRY afi®RY eeR tdsfifeddoO BRmula (1) to
11%' ect ed rom 1 nd R',, and R11 represents a group
VIEd ORGP PBIND. -Ta NR aR b, -C(O-TaH, -Ta-OR'a,
-Ta-C2R'a and -C(Ox,TaNR aRkb wherein R,, R b, R'a
and Ta are as det] nec]’3 ¢i nbefore, to yield conpounds

@ of formula (1/ ase of X} he conpounds of
formila (1) X | oR1i O YR\ R Rq
Y N

wherein X, Y, X, Y1, By, B, R, R';, R3 and Ry are as defined hereinbefore,
which compounds of formula (X) are refluxed in anhydrous dimethylformamide to yield

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

(Va)

wherein X, Y, X;, Y}, B1, B2, R R'1, R; and Ry, are as defined hereinbefore,

or which compounds of formula (VI)
b) are subjected to the same conditions as the compounds of formula (VII) to yield

compounds of formula (XI) :

X o R
X B,
I ~
Q /
Y B N OH
| H

15 ‘

wherein X, Y, X;, Yy, By, B; and R are as defined hereinbefore,



wherein X, Y, X, Y,, Bl, B2, R, R3, R4, Ro and R f
are as defined hereinbefore, 10 the totality of theO _
compounds of fornulae (1/c), (Ud) and (lie) Z AUG 2007
constituting the conpounds of formula (1/O a
particul ar case of the conpounds of formula (1) : XOR
XYB~NO 1~ ? R\ x, wlerein X, Y, Xi, Y], Bl, B2,
Rl, R, R3 and Rq are as defined for formula (1),

whith Edinfo0hiR QY REe R (kO adusjeéibd i kudB¥ioR & tﬁé’%ﬁ(ﬁgﬁﬁmon's §s @

either to the action of a reducing agent to yie
COmPRBRAS rod doreraler GFIRRy lead ((Ogtp, viekd comepopnds Af fprmudas bfa papécular
cBOSMBISo@ds bOFhR () : 0 2 AUG 2007 -59 O R2 X
~BIN (1/g) Y 11 O YL RR3 Rg wherein X, Y, X1, Y1,
Bl, B2, Rl, R2, R3 arfl RA arét
b) or to the aet iQn o 1 U -tetroxi%gmin pol ar
medi um and in

4- et hyl nor pholly i vi el d conpounds of
formulae (1/h,Y ‘ 5 @articul ar case of the
conpounds of fornulaggl) Dol RO x YC(B~1/ OY
B~ NOY~-R~R3Y R-P- R, H}Ra OHCHO h)) (~)

5 wherein X, Y, X, Y1, B1, B2, R, R3 and Ry are as defined hereinbefore,

the totality of the compounds (I/a) and (I/b) constituting the compounds of formula (I/c), a

particular case of the compounds of formula (I) :

Ue)

wherein R, is as defined for formula (I) and X, Y, Xi, Y;, Bi, By, R, R3 and Ry are as
10  defined hereinbefore,

which compounds of formula (I/c) are, if desired, subjected to the action of an alkylating

agent or an acylating agent to yield compounds of formula (I/d), a particular case of the
compounds of formula (I) :

(/d)

15 wherein X, Y, Xi, Yy, By, B2, Ry, R3 and R, are as defined herembefqre, and 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 R",, represents a linear or branched

(Cy-Ce)alkyl group,



10

15

wherein X, Y, X, Y1, Bl, B2, R, R2, R3 and R4 are as
defined hereinbefore, the totality of the coUpounds{P% AUG 2007
formulae (1/hr) and (Un2) constituting the cis-dio
conmpounds of fornula (cis-11h), a particul ar case of
t he compounds- of formula (I) X1 ORz x $ (cis - Dh) a,
"I-~ 11 YB I OR3 Yl RicORg HO90H 10 (cis)
wherein X, Y, X, Yl, Bl, B2, Rl, R2, R3 and R4 are as
defi ned herei nbefore, which cis-diol conpounds of
formula (cis-11h) are optionally subjected to the

which ¢agrpootidsaf farmntp (Uid)dratteafed) wheh & (réﬁrd:slsx)ts a g@uﬁ—@&)@d@?@&n
n 6 - ~ as define or

Rfabgﬁ‘éu?eﬁﬂ ?J%l%b’él\_\?"f"(él d‘lhc%"r?%“ oSt BB g okl & (cis-11i), a
particul ar case of the conmpounds of formula (1) : X1 O
Rz X Bz (cis-Li) YIBRRL(0 KNHR R OR 1~0 (cis)
5 wherein X, Y, X1, Y1, Bt, B2, Rl, R2, R3 and R4 are

w&%euq %{10 re%(rjescg1 sr z? gl%plgfsglrectbd from R', and R",, and R;; represents a group
selected from R%, -T+NR.R% ~C(O)»-T.H, -T.—OR",, -T,~CO,R", and
—C(O)-T:-NR';R', wherein R’;, R, R", and T, are as defined hereinbefore, to vield

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

1 O NR R},

(Ue)

wherein X, Y, Xj, Y1, By, B2, Ry, Rs, Ry, Ryg and Ry are as defined hereinbefore,

the totality of the compounds of formulae (Ic), (1/d) and (I/e) constituting the compounds

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

wh

wherein X, Y, X3, Y1, By, B, Ry, Ry, R3 and Ry are as defined for formula (I),

which compounds of formula (I/f) may be subjected,
a) either to the action of a reducing agent to yield compounds of formula (U/g), a

particular case of the compounds of formula (I) :



c) or to the action of potassium pernmanganate in pol ar

mediumto yield conpounds of formula (UY), a

particul ar case of the conpounds of formula (I) : Q)%%AUG 2007

B(vi) :a0 YRR OOH wherein X, Y, X1, Y1, Bl1l, B2,

Rl, R2, R3 and R4 are as defined hereinbefore, 1o

mhlch conpounds of formulas{l/1) nmay be subjected : a)

either to the action of an al kylating agent or an

acyl ating agent to ykeldcpo unds of formula (1/k), a

particul ar casg of the ds of formula (1) I' O R~

X1 OYIl' NO B ,0 Q 2@AMG 2007 -61

wherein X, Y, 1, 1, R2, R3 and R4 are as

defi ned herei epresents a group

sel ected from |near|br Br anched ( - C6) al kyl and

' yl ¢ arb onyl, (1)
or to the action of a protecting gﬁ%up PG for the

wieyadr 3xY> X Nothiobe, Rnén, Ront Re amet dadined BrapfberES to yiel d
conpounds of formula (XIV) : X] O XHZI1 1IMU Y I i
O

b) or to the action of osmium tetroxide in polar medium, and in the presence of

4-methylmorpholine-N-oxide, to yield compounds of formulae (I/hy) and (I/h;), a

particular case of the compounds of formula (I) :

(Uh)) (V)
wherein X, Y, X, Y1, By, By, Ry, Ry, R3 and Ry are as defined hereinbefore,

the totality of the compounds of formulae (I/h;) and (I/hy) counstituting the cis—diol

compounds of formula (cis—1/h), a particular case of the compounds of formula (I) :

§1 0 R,
X (cis - I/h)
B
o
Y BT N o)
] N
YI RI 3
0 R,
H
OH
} o~
10 (cis)

wherein X, Y, Xi, Yy, By, By, Ry, Ra, Ra and Ry are as defined herembefore,
which cis—diol compounds of formula (cis—I/h) are optionally subjected to the action of a

compound of formula (XIII) :



YI' RL R3 R4 OPc wherein X, Y, X, Y1, Bt, B2, Ri,
R2, R3, R4 and Po are as defined hereinbefore,
compounds of fornmula (XIV) are treated with a redg ?r&UG 2007
agent, then subjected to a reaction for deprotection
of the hydroxy function, to yield conpounds of fornula
(1/1), a 10 particular cagg. of the conpounds of
formula (1) : X~ ORz xYBOYRi HS R3 R OH
wherein X, Y, Xi, Yl Rl R2, R3 and R4 are as
defined her ei nbef npound of formula (1/1)
are, if desired, ec eg'\;gft he % Pion of a conpound
of fornula (XV) : 15 Hal - G (XV) wherein Hal
whegin gsentdsfigedfad ibgﬁﬂa @} 1o yich@nipburide pf BERNE &isal/YraQaficular
selected fr )-UV, -C(W)-WB-T1, -S(OS
cﬁ@?@}%cﬁﬁ’@o“@f@gé”ﬂh%ereln R, W, W, U V, T1 and n
are as defined for fpr ) to yield conmpounds of
formula (UM, xa arté’ cula of the compounds of
formula (1) : T X, ORZ x k\ (I/m Y
Bi NOY, R (cis-1i)
Y

(cis)
5  wherein X, Y, Xj, Y1, By, B2, Ri, Ry, R3 and R, are as defined hereinbefore,

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

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

4)

wherein X, Y, X;, Y3, B1, B2, Ry, Ro, R; and Ry are as defined hereinbefore,

10 which compounds of formula (I/{) may be subjected :

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

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

(Vx)




wherein X, Y, X1, Y1, Bl, B2, Rl, R2, R3, R4 and ar
as defined herei nbefore, which conpounds of forrrulcﬁ ?éﬂ,ﬁ 2001
(UM may be subjected to the action of a conmpound of
formula (XVI) : 5 Hal-G1 ()CVI) wherein Hal is as
defi ned herei-nbefore and G 1 represents a group
selected from-Rc, -C(W)gitV, -C(W2)-WB-T1,
-S(O"-WB-T, and -S(O"-T1 wherein & W2, WB, U, V, T1
wiktRGh X, @f%?%’;,d@f 'Brz]eﬂ fl%r RE %c[% %re(:ls)deﬁatléa Yer&ldto e, and Ry
conpounds of for , a particular case of "the
TERIBTTP'6 iR upoTeler s rﬁ?lﬂahléeflj or bixiched (1 -Celellgd andylugar pr I@anched
O o wherein X, Y, X1, Y1, Bl, B2, Rl, R2,
(C%é%lcgrgoﬁgnd G 1 are as defined hereinbefore, y) or
to reducing conditions in the presence of NaBH4 to
W et @ thoagionnfls potectifipgnmup Bs {ok fie)hydaxp dmttiautharto dasetiaf

th usoff X, OR XI B \ lvo) Y
R S OT‘FF&?‘r%%V)oz AUG 2007 - 63 wher ein
X, Y, X1, Y1 Bl, B2X, RIQ RRR,R3 and R4 are as defi ned
her ei nbef ore, '
(cis-11h) and
formula (Up),

wherein X, Y, X, Y1, By, B2, R1, Ry, R3, Ry and Pg are as defined hereinbefore,

which compounds of formula (XIV) are treated with a reducing agent, then subjected to a
reaction for deprotection of the hydroxy function, to yield compounds of formula (I/1), a

10 particular case of the compounds of formula (I) :

an

wherein X, Y, X;, Yy, By, B2, Ry, Ry, R3 and Ry are as defined hereinbefore,

which compounds of formula (I/1) are, if desired, subjected 1o the action of a compound of

formula (XV):
15 Hal- G XV)

wherein Hal represents a halogen atom and G; represents a group selected from -Re,
-C(Wp)-U-V, -C(W3)-W3-T|, -S(O)s-W3-T and -S(0),-T; wherein R, W,, W3, U, V, T,
and n are as defined for formula (I) to yield compounds of formula (I/m), a particular case

of the compounds of formula (I) :



Y sM3 YRa OH 5 wherein X, Y, X1, Y1,
R3 and R4 are as defined hereinbefore, mhlch conp@uﬂdAUG 2007
of forrmula (1/p) maybe subjected : (t) either to the
action of a conpound of fornmula (XVlI) as defined
herei nbefore to yield conpounds of fornmulae (Uql),
(11g2) and (1/93), particuizar cases of the conpounds of
formula (1) : X OR2 XYB~i O Yl Rl G110 Ra 10
0G1 XXXL OR X B, NOyaB NO HR3 Y R-
R3 Y R G 110xRg . 51 (1/92) (93) wherein X
Y, X1, Y1, Bl, % i R4 and G are as defined
her ei nbef or e, of foflmulae /1/g, and
(L /9g3) are, destyed, N ed : OQR2AUG 2001 -64 1)
either to the actionlof ©f formula R30-CH
wherein R30 represent's a | igtied oR.branched
(Cl-C6)al kyl group to yield, r=F$ect|ver, conpounds of
fornulae (1/r2) and (11r3)! p i cul ar cases of the
wheispbunds: Bt Bi.dhriil Be, R1)Re:anX €1 greRp definedhereinbefor~ X B~ |
\' YBNOYBNDO

which compounds of formula (I/m) may be subjected to the action of a compound of
@ formula (XVI) :
5 Hal - G4 9:4'7))

wherein Hal is as defined hereinbefore and G'; represents a group selected from -R.,
"C(Wz)-U—V, -C(Wz)-W3-T1, —S(O)H—W3-T1 and —S(O)H-Tl wherein Rc, Wz, W3, U, V, T1
and n are as defined for formula (I), to yield compounds of formula (I/n), a particular case

of the compounds of formula (T) :

(/n)

wherein X, Y, Xj, Y1, B1, B2, Ry, Ry, R3, Ry, Gy and G, are as defined hereinbefore,

Y) or to reducing conditions in the presence of NaBH; to yield compounds of

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

(Vo)




R YIR R3 Y R 3 GAORa R300 Ra Oi ~ OR30 G

“1/r2) (11r3) 5 wherein X, Y, X1, Y,, Bl, B2, Ri, {RZ, AUQ 2007
R3, R4, G 3 and R30 are as defined herei nbefore, 2)

to the action of an anhydride of formula (XVII) :
[V-U-C(W2)] 20 (XVIl) wherein W2, U and V are as defined

for formula (1) to yield cégrrpounds of fornulae (1152)

and (1153), particular casées of the conpounds of

for I 1 0 X YUB/ N aB NO I |
e £ ¥ oy Reehs B Ryt Geghed ferenghol o

(Usz) V-U (Us3) 10 wherein X, Y, X1, Y3, B3, B2, R,

s, def |

e A UF Spmrodys ol Re R AR e compaitaor
formeth (Ip),t 0 yi el d conpounds of fornulae (1112) and

(1t3), particular cases 8f t he conpounds of formula (1)

A U 2001, -5X,%RZX Rz Bzzlz~ X1 B~ ~\

Y~B~ O Y B~ N |_BX1 R1
Seovll
/
Y

e OH

5 wherein X, Y, X;, Y3, By, B2, Ry, Ry, R; and R, are as defined hereinbefore,

—w

which compounds of formula (I/p) may be subjected :

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

compounds of formulae (I/q;), (/qz) and (I/qs), particular cases of the compounds of
formula (T) :

Ig,) (Vgy)
wherein X, Y, X, Y1, By, B2, Ry, Ry, R3, Ry and G'; are as defined hereinbefore,

which compounds of formulae (I/q,) and (I/qs) are, if desired, subjected :




Gto RN R, GY) OG1 (tit,) wherein X, Y, X1, Y1, BI,

B2, Rl, R2, R3, R4 and G 1 are as defined hereinbefofle? AUG 2007
(3) or to the action of a conmpound of formula (XVII1I) T

or (XIX) BAO (XVIIl1) B~W(XIX) O O 5 wherein Bis as

defined for formula (1) and Wrepresents a hal ogen atom

or a hydroxyl group to yigld conpounds of formula

(I/u), a particular case of the conmpounds of fornula

@I )Oei . t_arl_t(_) _%e tick f (eBIIrl g@lc%hYo}(% @gl\%g@ﬂlﬁ wéir’eigé%? glﬁf?engf’]{ggg’
R4 amdnBhedn(€,-agalilgferavpdo hiekietenizetiveiye condfduyds of fortnolat (&)
act | f a.linear - (6)al kyl .di hali.de to yield
conaﬁgglﬁr s PEFY DR ég%ﬁlo)“?pomacgﬁgg’fm@ﬁf r case of the
conpounds, ofoforrula (1) : QA G 20(?1 66 i 0 X CZ
\ kW) Y BJN/JOYRR3 X .

o B
e e
Y Y B

@ (Ury) (Ur;)

5  wherein X, Y, Xj, Y1, By, B2, Ry, Ry, Rs, Ry, G'1 and Rjg are as defined hereinbefore,

2) or to the action of an anhydride of formula (XVII) :

[V-U-C(W2)1,0 (XVID

wherein W;, U and V are as defined for formula (I) to yield compounds of formulae (I/s)

and (Vs3), p'articular cases of the compounds of formula (I) : . i

Wsy) v-u Usy)

10 wherein X, Y, Xj, Y1, By, B, Ry, R, R3, Ry, G4, Wy, U and V are as defined

hereinbefore,

3) or to dehydration conditions in acid medium to yield compounds of formulae (I/t;)

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



Ra C.)-O H2 mwherein X, Y, X1, Y1, Bl, B2, Rl TN
R3 agd R4 are as defined hereinbefore and mis asu 525?‘{533 Zﬁm
defined for forrmula (1), e) or to dehydration
conditions in acid nmediumto yield conmpounds of fornula
(1/w), a 5 particular case of the conpounds of fornmula
(1) : XLOR XaBZ|l (W, YBNOYR R3 Rg O
wherein X, Y, X1, Y1, BI, 6E§2, Rl, R2, R3 and R4 are as
defi ned er_eionbegz;)re, whi ch conpounds of, forgrul a (Uw)
> esi fed, |feduced in the presence| of BH4 to
BROLHTE formula (1/ : ar. case of
rmula (1) : D RIXA" Y N O Y1l

5Bhy R2, R3
herei nbefore, jd) or to the aﬁti on
¢ Ferhyl dioxirafe t&yi eRd
conpounds of Gfrnmul a ﬁ/y), a particul ar caseg of Rhe
conpoun(gé of formula (1) 0 AUG 200/ -67 X) O9% X B~
\ (Uy)

(Bl NO Y1 R (1)
wherem X, Y, X), Y1, By, Bz, Ri, Rz, R3, Ry and G'; are as defined hereinbefore,

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

¢ X 8

B, 0o (Xvi) g v (XIX)
W
\[Of ()%

5 wherein B is as defined for formula (I) and W represents a halogen atom or a hydroxyl
group to yield compounds of formula (I/u), a particular case of the compounds of

formula (I) :

(Tw)

wherein X, Y, Xj, Y1, B, B2, Ry, Ry, R3, R4 and B are as defined hereinbefore,

10 ¥) or to the action of a linear (C;-Ce)alkyl dihalide to yield compounds of formula (I/v),

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



R4 wherein X, Y, X1, Y1, Bl, B2, Rl, R2, R3 and R4 are

as defined herei nbefore, whi ch corrpounds of fornmul > 0

(Uy) are, if desired, treated with amonia or a prlen%r‘AUL’ 2007
or secondary amine to yield conpounds of fornulae

(1/z1) and (Uz2), particular cases of the 5 conpounds

of formula (1) : XOXXQ2 YXINOYB NO Y1lgl

YR1 R~ R!rrR.NRaHR, [ '(r/zz) NRCRd] (UzZJ wherein
X, Y, X1, Y1, B1, B2, , and R4 are as defined
herei nbefore, R Js as l‘def ne for formula (1) and Rat

represents a groupg-se Rd, )-UV,
-C(W2) -WB-T1, -( (O)" T erein Rd,
we, W8, U V and <0 ' ~ Oned her ei nbef ore,
whi ch conpounds of forrrul ae (I/zr d%(llz) may be
subj ected a) either, wen R, & L Pepresent a
hydrogen atom to the acti on (Bgf g compound of fornula
(XI'1'1) as defined herei nbefor(eCl*@ yi el d conpounds of
formul ae (1/aal) and (1/aa2), vaartl cul ar cases of the
WhG@hﬂp&uYid&,éfﬁ, Bo rEm.lRaR(z IBs ad Rk afe & il l@rdibefor@and mYs B
Yi RRY, R, R3 ILNR OR ONH 2z z
de&e@fﬁaﬁﬂﬂ (17 aa, ) Q 2 AUG 2001 -68 wherein X, Y, Xi,
B2, R, R2, R3 R4 and 4 are as deflned

c P)egretl l?ig%r(i%ﬁ%x cc(nld)tlgg{ in aglal rﬁer I ncwq%lc(l) compoy oun Crmula (fI/w) a

5 particular case of the compounds of formula (I) :

Uw)

wherein X, Y, X3, Y1, B1, B2, Ry, Ra, R; and Ry are as defined hereinbefore,

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

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

(%)

10
wherein X, Y, X, Y1, B1, B2, Ry, Ry, Rs and Ry are as defined hereinbefore,

d) or to the action of a peracid or of dimethyl dioxirane to yield compounds of

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



conpounds of formulae (I/abj) and (1/ab2), particullag AUE 2007.
cases of the compounds of formula (1) : XL O Rz ii O

Rz x ~i\~ ~ccxtx9 y~Bf N( OYI RHR3 YL R i NRaoO
Ra O- O- NH B~ B~ 5 (n abi) (11ab2) wherein X Y,
X1, Yi, Bl, B2, R, R2, R3, R4 and B are as defined
herei nbefore, y) or to thg-action of a conpound of
formula (XVi) as defined hereinbefore to yield
conpounds of fornul ag (1/Oacl and (1/ac2), particular
cases of the cgn‘poun(ﬂ‘s of mula (1) : xi OR Xi O
R x lan | x EN NOy( CBl NY) RYi
R~ Rd, i RN Ra |IRa (0G i 10 (I/am) (1/ac2)
vvherelnX Y, Y4 B F R R2, R3, R4, Rc, Rd,
and G1 are as deflne’d herel , S) or to the
action of triphenyl phospRi ne %de in the presence
of triethylam ne to vyield corfpounds of fornula (Dad),

héreRaL Y, &Yl AT 0 f (1): 02
Y A&G 0(5?.<lTI b ]_BP%Q{I, ﬁz’%%&ﬁg@‘pi&?‘gﬁnﬁ hf(lfe%%}ea N OYL R

which compounds of formula (I/y) are, if desired, treated with ammonia or a primary or
secondary amine to yield compounds of formulae (I/z;) and (I/z,), particular cases of the
@ 5  compounds of formula (T) :

OH NRR
(]-/Zl) (I/Zz) c dl
wherein X, Y, Xi, Y1, By, B2, Ry, Ry, R3 and Ry are as defined hereinbefore, R, is as

defined for formula (I) and Rg represents a group selected from Ry,
-C(W 2)—U—V, -C(Wz)-Wg,-T], -S(O)n—W3-T1 and —S(O)H—T] wherein Rd, Wz, W3, U, V and

10 T, are as defined hereinbefore,

which compounds of formulae (I/z;) and (1/z;) may be subjected

o) either, when R, and Rd; represent a hydrogen atom, to the action of a compound of
formula (XIII) as defined hereinbefore to yield compounds of formulae (I/aa;) and

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

15



R, N Rd, wherein X, Y, X1, Y1, Bl, B2, Rl, R, R3, R4

and Rd, are as defined hereinbefore, s) or to the

action of NaN3 in the presence of hydrogen peroxide,

followed by a reduction step, to yield conpounds ¢f? QUG 2007

formula (l/ae), a particular case of the s conmpounds

of formula (1): X1 ORz Xg=$' (Uae) YBi OYL R Rs

HNR4E NH2 wherein X, Y, X1, Y1, Bl, B2, Rl, R2, R3

a fhned es el 0 Lch ounds

e Py R G ZR oL R AL BRRP O

to the action of carbon dioxide in the presence of

i ph | _phosphite to i el ds,of. farnmul a.
BB I, BT P b Yoty Qo BT SHRGE npind B o Bigta
( 1yompoxddsOofRBrmuacB¥/abahd (1/26,)3 phttichid Esd33ofHhS jcdmpdidds of
NH,. O N@@rein X, Y, X1, Y1, Bl, B,, R, R2, R3 and R4
ar Y24t i ned hereinbefore, 0 AUG 2001 -70 2) or to
the actigp ob a gonmpound of formulax XVl) a,defined
hekei nbegore to yreld conmpounds_of lggor ul ag_ (1/agi),

(I ' a a particu
Y ? Y
Y R3
R4
o‘:—< 0)
—
0 o}
(I/ab,) (I/ab,)

wherein X, Y, X;, Y1, B1, B2, Ry, Rz, R3, Ry and B are as defined hereinbefore,

Y) or to the action of a compound of formula (XVI) as defined hereinbefore to yield

compounds of formulae (I/ac,) and (I/ac,), particular cases of the compounds of

formula (I) :

(acy) (Vacy)
wherein X, Y, Xj, Y1, B1, B2, Ry, Ra, Rs, Ry, Re, Rg; and G'y are as defined hereinbefore,

d) or to the action of triphenylphosphine dibromide in the presence of triethylamine to

yield compounds of formula (I/ad), a particular case of the compounds of formula (T) :
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conmpounds of fornmula (1) : X1 OR2 X B ~" ~"/ YaB NO

(Uag) YRR3IFi I Re G NHG1 XX OXYBOY@FUG 2007
P YRR3 Y~-RIHNRA HZNRg G 11 NHz NH G1 5 g
(1/ag3) wherein X, Y, X1, VI, Bl, B2, R, R, R3, R4

and G, are as defined hereinbefore, the primary am ne
function of which corrpoun_dbsg_of formul ae (UagZ) and

(1/ag3) is protected by agroup for the protection of

primary am ne groups,to Xi el ¢ conmpounds of 10 formul ae

XX/ a) and (X)({ib), X Z] 1 PPi ORY (113INOY Bl N

(

O YL R R3 Y-3pHR Ra- W Rq Géwpi NH Pl G|
(XX a) (XX b) ' vi, 8982, R, R, R3,
R4 and G 1 argl

: fgefore and P1
represents a protecting primary am ne
functions, G 2 AUG 2801 R,

Rd]
wherein X, Y, Xj, Y3, By, B2, Ry, Ry, R3, Ry and Ry are as defined hereinbefore,

g) or to the action of NaNs3 in the presence of hydrogen peroxide, followed by a

reduction step, to yield compounds of formula (I/ae), a particular case of the

compounds of formula (1) :

(Vae)

wherein X, Y, Xj, Y3, By, B2, Ry, Ry, R; and Ry are as defined hereinbefore,

which compounds of formula (I/ae) are, if desired, subjected

1) either to the action of carbon dioxide in the presence of diphenyl phosphite to

yield compounds of formula (V/af), a particular case of the compounds of

B
peeelE
—
Y B

1
HN
}——NH
&)

wherein X, Y, X1, Y1, B1, B2, Ri, Re, Ry and Ry are as defined hereinbefore,

formula () :




whi ch conpounds of fornulae (1/agl) and (XX/ a) and
(XX/'b) are, if desired, subjected to the action ofpa
compound of formula (XXI) : Rci-Hal (XXI) wherein I—gf? AUG 2007
represents a hal ogen and &1 represents a group sel ected
fromlinear or 5 branched (Cl-C6)al kyl, aryl and
aryl - (Cl-C6) al kyl in whi cI; the al kyl noiety nmay be
| inear or branched, and "tfen subj ected, in the case of
conmpounds of fornulae (XX/_.a) and ]S)XX/% to conditions
fof pre theeption derrurows of Remplai(Fibys definadhireinbators i Yield
yi elgmEQmRe WAdsmefiac (I@EH}Jk%%)(ﬁﬁbQI)agg,( bandicu@Ndase of the
(1/ah3), particular cases of the conpounds of fornula
(1) comppungds gfformuladly: Yy BE NO yl R Rc~N Ra GI( Rc, N
G~ X1 ORz Xi O Rz 2§XRZ\ YaB X NOyaB. NI/ O
I I 1 Y1 RYik R R% RgiN Ra HZN Ra G 1 NH, RcINM G L
(1/ah) (1/ ah3x 1( Y, X, Y,, Br, B2, R3, Rz,
R3, R4, G 1 a i ned herejnbefore, which
conmpounds ofyt and (Uat3% are, if
desired, subjected!in duccessi
compound of formul 2 (X&I}QN asydefskned herei nbefore and
then to the action of a to und"of formula (XXI1I)
Rd' 3-Hal (XXI1) 15 wherei f'Hal, is as defi ned
@ her ei nbefore and Rd-3 may have'the same definitions as
R I, t21'§1 yPel dRconpounds of fornul ae )I%Uai

Ef[cyzl\ar casgs of the COWOUE:OL(BZ\
| _
Y Y

5 (Vagy) (Vag,)

= —td

wherein X, Y, X3, Y1, By, B2, Ry, Ra, R3, Ry and Gy are as defined hereinbefore,

the primary amine function of which compounds of formulae (Vagy) and (Vags) is

protected by a group for the protection of primary amine groups to yield compounds of
formulae (XX/a) and (XX/b),

(XX/a) (XX/b)
wherein X, Y, X;, Y1, B1, Ba, Ri, Ry, R3, Ry and ') are as defined hereinbefore and Py

represents a protecting group for primary amine functions,



formula (1) : 0 2 AO6 200T _72_ x' Ox" OR2Z X X YC
(BINOY-BNOYL R R3 Y1 RI1 R3 RN R R a, RN 54 .

Gi NRCIRdJ R'N GI (l/ai2) (I1/ai3) wherein X 0¥2 AUG 2007
X1, Y1, Bl, B2, Rl, R2, R3, R4, G 1, Rol and Rd, are as

defi ned herei-nbefore, or to dehydration conditions in

acid nmediumto yield comoynds of forrmulae (1/aJ2) and
(I/aj3), particular cases of the conpounds of fornula

wh%%%coﬁpé@%%oéﬂgi& aﬁég%ﬁ %\% (%gj(&gﬁﬁ afe 1 f)esne ubJec ecﬁﬁé
theYactioflaf a ¥ampBhd oBRmRE CCRY; R3, R4, R and Ra are as
defi ned herei nbefore, S e) or to the action of a
compound of fornula §}qg I) CXVW) TL (XXI11)
wherein Hal represent’S a halo en aton1and W and T1 are

as. defined f (
R » hEoRH: el b esed o bR ST R iRl or
5  brahetedyCaCdalkyl; ar%]anﬁ)a&l ((X o)dllt & Whicl(' tH3 dkyOm¥iktyRiayR linkdr
or branched, and then subjected, in the case of compounds of formulae (XX/a) and (XX/b),
to conditions for the deprotection of the primary amine function, to yield compounds of

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

(Vah,) (Vah,)
10  wherein X, Y, Xj, Y1, By, B2, Ri, Ry, Rs, Ry, G'; and R, are as defined hereinbefore,

which compounds of formulae (I/ah;) and (I/ah;) are, if desired, subjected in succession to
the action of a compound of formula (XXI) as defined hereinbefore and then to the action

of a compound of formula (XX1I) :

Ryg—Hal (XX1D)
15  wherein Hal is as defined hereinbefore and R4 may have the same definitions as R, to

yield compounds of formulae (I/ai;) and (I/ai3), particular cases of the compounds of
formula (I) :
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W Tl 02AUG 2001 -73 wherein X, Y, X1, Y1, Bl, B2,
R2, R3, R4, W2 and Ti are as defined hereinbefore,
conmpounds (h/a) to (h/aj) constituting the totality
t he compounds of the invention, which, if necessar
are purified-according to a conventional purificati
technique, if desired mays;he separated into their
different isomers according to a conventional 5
separ aty on techpi que and, if desired, yareqsconyerted
it o t higi r oxj‘des and optionakly intb &dditfon s

prh athharacewtj cal | y accept abke~aetft

| hceut i ca posi tions conp Ing

i,rgrevi g 2 oz one conpoung O~g
9

one of ¢laijms 1jto
phar maceut ifsal Fy aet inert, ndén-t8x
exci pi ents 8elcarfriers. 22. A use of at Fedt ohe
conpound acco&di ng e any one of claims 1 to &d%in
manuf acture of a medi canent for the treatment of &
cancers.V®B A conpound as clainmed in c®&)m I

wishbst aptt alr B as, iaekgg{}, ﬂ;@g,rmpﬁﬁ M 1D a{ &féﬁﬁ&g&%ﬁe re,

any exanpl e 't hereof. rocess as clainmed 1n c
20 substantially as herein described with reference

gg&gfgﬁﬁggkﬁﬁkc arm u er
d eswlr(/@dpartiiuian casef efitearappandantfoaxanfl) 2 t her eof . 2

use as.claijred g n claim22 substantiakly gs hgrein
ﬂfscriﬁgd (f?h]$eference to anyy exangie herﬁbf.
b / P\ 7\

UAL PROPERTY Ef
| =
Y

—

(Vajy)

wherein X, Y, X3, Y3, By, Ba, Ry, Ry, Rs, Ry, R, and Ry are as defined hereinbefore,

(Vajy)

e) or to the action of a compound of formula (XXTII) :

Hal-C(W,)-T, (XXII)

R1,
‘T2 AUs 2007

Y,
on

alts

t he

arm
to

5 % RS TRRRf RARL 0,

6. A

END
SEP

wherein Hal represents a halogen atom and W, and T, are as defined for formula (I) to

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

Vaj)




10

0 2 AUG 2007

-73 -

wherein X, Y, Xy, Y1, Bi, B2, Ry, Ry, R, Ry, W3 and T are as defined hereinbefore,

the compounds (I/a) to (I/aj) constituting the totality of the compounds of the invention,

which, if necessary, are purified according to a conventional purification technique, if

desired may be separated into their different isomers according to a conventional

separation technique and, if desired, are converted into their N-oxides and optionally into

addition salts with a pharmaceutically acceptable acid or base.

21.

22.

23.

24.

25.

26.

Pharmaceutical compositions comprising as active_ingredient at least one compound
according to any one of claims 1 to 19 in combination with one or more

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

A use of at least one compound according to any one of claims 1 to 19 in the

manufacture of a medicament for the treatment of cancers.

A compound as claimed in claim 1 substantially as herein described with reference to

any example thereof,

A process as claimed in claim 20 substantially as herein described with reference to any

example thereof.

A pharmaceutical composition as claimed in claim 21 substantially as herein described

with reference to any example thereof.

A use as claimed in claim 22 substantially as herein described with reference to any

example thereof.

END OF CLAIMS
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