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-t- NEW CAMPTOTHECI N ANALOGUE COVPOUNDS, A PROCESS FOR
THEI R PREPARATI ON AND PHARMACEUTI CAL COWVPCSI Tl ONS
CONTAI NIl NG THEM The present invention relates to new
am noesterified canptotheci-n-anal ogue conpounds 5
having a ketonic E ring, to a process for their
preparation and to pharmaceutical conpositions

ool at e eV R SETEELIR AR OIGE COMEIBNAS . orcer

agent havi ngA&’lb@mmRtTHEIRfPMARAﬂSIONt S
i nsol ubl e nature has for %Fﬁ time directed research
& AIHNGT

t oEVRSHARMGSCEN T G Q@Mﬂ’ 1Q¥F oA
proved to be inactive and 10 toxic. O CN~D/ EO
: THOO Anot her problem conmes fromthe | ack of
The qiraslenﬂ inkyntivin teteesBor nevg aminpebtadfied camplofisicol mgailamb compounds
nmedi a, the | actone function.of the E rin

havigs @ [KeRAG R iPEn [Phe RBERS HYBrBSy o § t?hBhafmace“tlcal
Cmnkéﬁﬁﬁkcbﬁmhﬂ@§ﬁkﬁp and seens to have a particular

ntrinsic toxicity [Cancer 15 Research., 49, 1465

(1989); ibid, 42. 5077 (1989)]. Attenpts at nndlfylng

this i N er. t [ a
Cam@gi,t]?chij&g’"lt) an %ﬁ(dlg}c{ ﬁsgbpgkﬁ?onlil Fgmg yo heca abccsmg’z%)[cg é}xnl cancer
ager®@8VIng alblr@d@ﬂ)e&mrﬁ offlabtivEge s Q{soﬁibﬂ@ﬁuﬂirea{a@ for zbldingltimne directed
each case there is loss of pharmacological activity

reseayph §QrAEAY e vglublresaltied theagrerpoynd. waich have ROVEY &P%mactb‘fe and
toxidvedi ci nal Chem stry, 32, 715 (1989)]. Qher structural
nodi fications of the E ring of CPT 20 have been
subsequent |y descr ihg payticupar in the patent
speci fication EP { iaﬂ . ewer conpounds are
characteri sed by sht_ gt the |actone by a cyclic
ket one function.

CPT

HO @)

Another problem comes from the lack of stability of the E ring. In fact, in physiological
media, the lactone function of the E ring is in equilibrium with the open hydroxy-acid
form. The latter is inactive and seems to have a particular intrinsic toxicity [Cancer
Research., 49, 1465 (1989); ibid, 49, 5077 (1989)j. Attempts at modifying this ring in
order to make it more stéble have been carried out; in particular, the cyclic oxygen atom
has been replaced by a nitrogén or sulphur atom, but in each case there is loss of
pharmacological activity, so confirming the importance of the lactone [Jowrnal of

Medicinal Chemistry, 32, 715 (1989)]. Other structural modifications of the E ring of CPT

have been subsequently described, in particular in the patent specification EP 1 101 765.
Those newer compounds are characterised by replacement of the lactone by a cyclic ketone

function.

The present invention relates to camptothecin analogues having a ketone function on a
five-membered E ring and at least one aromatic group bonded directly or indirectly to at

least one of the carbon atoms selected from C;, Cy, C3, C4 and C3 of the quinoline moiety.
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The present invention relates to canptothecin anal ogues
havi ng a ketone function on a five-nenbered E ring and
at | east one aronmatic group bonded directly or
indirectly to at 25 |east ope of the carbon atons
selected fromCl, C2, C3, &4 and C13 of the quinoline
nmoiety. -2 This nodification provides the conpounds of
the invention with enhanced pharnmacol ogical activity,
especially in respect of their cytotoxicity. It wll
ac | ihle to h Lh th nuf act ur
Thlgf Crﬁrr%cg?{s:%!ﬁén?@o?ggssugg i 7 mﬂ%ﬁgd% r gf;t l%lgntmo?nqg)gnc h “ehanced
phaginsedegisal abtivitye espevialiy irorspeet of tsir tpowaigigunds  of
formula (1) RRILR1 131292 O3l Nto RO R4 N85
90 (1)i R5ec e R31 Al 7 Rao G wherein: AHc
It WiBREESERLE Bp&sittd to08RYRem ifthe fR2nufifturerdF Iﬁgcﬂc% i for use in
i ndependent|ly sel ected froma hydrogen atom a al ogen
the gregfment afcaneeralisegdesgr oup, an al | cenyl group, an
al I rynyl group, a pol yhal oal kyl group, an optionally
substituted cycl oal kyl group, an optionally substituted
Theayiedriah kythiab toy/dontioRuds offfolM@a @Y group, a hydroxyal kyl
group, an al koxy group, an al koxyal kyl group, a nitro
group, a cyanzgr oMp, an acyl oxy group, a -C(O-R
group, amd thelgroups - (&£H2) P NRaRb,
3 AN O

(@),

wherein:
» Alk represents an alkyl group,

* Ry, Ry, R3, Ry and Rs are independently selected from a hydrogen atom, a halogen atom,
an alkyl group, an alkenyl group, an alkynyl group, a polyhaloalkyl group, an optionally
substituted cycloalkyl group, an optionally substituted cycloalkylalkyl group, a hydroxy
group, a hydroxyalkyl group, an alkoxy group, an alkoxyalkyl group, a nitro group, a
cyano group, an acyloxy group, a -C(O)-R group, and the groups -(CHa),-NR.Rs,
-0-C(O)-NR.Ry, and -Z-Ar, wherein: |
- R represents an alkyl group, an alkoxy group or an amino group (optionally
substituted on the nitrogen atom by one or two alkyl groups),

- pis an integer from 0 to 6,

- Ra and R, independently represent a hydrogen atom, an alkyl group, a cycloalkyl
group, a cycloalkylalkyl group, an acyl group, an optionally substituted aryl group or
an optionally substituted arylalkyl group, or R, and Ry, form together with the
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-0 C(O-NRaRb and -Z-Ar, wherein: 15 - R represents an
al kyl group, an al koxy group or an am no group
(optionally substituted on the nitrogen atom by one or
two al kyl groups), pis an i.pteger fromO to 6, R and
Rb i ndependently represent a hydrogen atom an al kyl
group, a cycloal kyl group, a cycloal kyl al kyl group, an

acxl roup, an optionally supstituted aryl grpuP or 20
anlgﬁg?bﬁ P}ﬁmgﬂggﬂﬁﬁat%GWHP§iaP@9md@r@hB@ﬂ@@nF.gﬁwwaﬁbbmng
f opdusibRyet bRk ofitdie LRGicRouditd Begﬁtytﬂ?ﬁgg@hmwtyd ng them

a Eyrrolyl, pi peri dyl or” piperazi oup, It ’being
poésieptesertor kumeh anfoxtyes etony cd isalphuoatos: vo abgroup selected from

opt, | o, sUbstit - £epresents a bond, an
oxf%giagt3%§%2§sﬁF§%ﬁ$C%#%ﬁ%%f’a group selected from
= ZAr pfedsents-a0( &tioAally aniktitded afsRoRhhOopfionallp subsiuted heteroaryl

represents an optionally substituted aryl or an

opfiP8hal | y substituted heteroaryl group, - Z and Z",

_V\h i i " 1 i : e .

At 5 2 SR s sBhe O bipBIEE e peh oA B2 6lech ot KU hur atom,

Rda giodp RER.-whiadlondyr € t he same or different, represent a

hydrogen atom.or an_al kyl 10 group, - g represents an

i nﬁegteﬁmﬂ Rertiich greghe Sa-meomrodl?felieéb FedeisPsa Brfpgieyjesn of an alkyl

orggug- or two adjacent groups fromR2, R3, R4 and RS

formtogether with the carbon atons carrying thema

groppresduif GRyMget £dm: | todherein T and T, which are the
dif.fere epresent an oxygen atom a

sa r 15
'SﬁggﬁggngFgﬁf@fn§g8$%ﬂﬁ£N-R;; Rg and Rh, which are the

S agrawo fadflicédt i &is, frére RLERS M, Ad Y OfoRdaDe R Wit thR carbon atoms
hal ogen atom t is an 1nteger from1 to 3 inclusive;

arf@iRng tBernes 8w o -HyRigRoddir: athsmain an aad Ky, whichue dhe same or

bey: g ‘ i,n tly repre .

v SenpSEeent [ ag0d o, WHAERUERN o LRSIy By mma e

arwhattkare yhegsamepor different, represent a hydrogen atom or a halogen atom; t is an
integer from 1 to 3 inclusive; and R; represents a hydrogen atom, an alkyl group or a

benzyl group,

Rgo and Ry independently represent a hydrogen atom, a hydroxy group, an alkyl group

or an alkoxy group,

Rg; and Ry, independently represent a hydrogen atom, an alkyl group, an alkenyl group
or an alkynyl group, or, taken in pairs on adjacent carbon atoms, together form a bond
or an oxirane group, or two geminal groups (Rgo and Rg;) and/or (Rgg and Rg;) together

form an oxo group or a group -O-(CHz)y-O-, t; being an integer from 1 to 3 inclusive,

¢ G represents a group *-XH or *-X-C(X")-Alk'-G', wherein:

- * represents the point of attachment to the C; carbon atom,
- Xand X', which are the same or different, represent an oxygen atom, a sulphur atom,
an amino group or an alkylamino group, ' '

- Alk' represents an alkylene, alkenylene or alkynylene chain,
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RBI and R91 i ndependently represent a hydrogen atom an
al kyl group, an al kenyl group or an al kynyl group, or,
taken in pairs on adjacent carbon atons, together form
a bond or an oxirane group, ,or two gem nal groups (Rso
and Rgl) and/or (R9o and R91) together form an oxo
group or a group -O(CH2)t1-O, t1 being an integer
froml to 3 inclusive, 25 Grepresents a group *-XH
or GxieReesgngs 3 hyrpeen@tomwh e gedup: NR¢Ryepireesient s t he poi nt
of attachnment to the C7 carbon atom X and X', which
_are the sane or different, represent an oxygen atom a
1) esthEpRyEndRe Mapresant, MG depeRdentBl offRe Aktey| AR RO ABR; an alkyl
Al k' reqregﬁﬁts an al kyl ene, al kenyl ene or al kynyl ene
BLYR; # cy<loalknd Brougy pa ophemally sHhHitelge aryd 5HPe An apfierallp substituted
ei opti it : R sent .
b Rl AP e FRO S ontBRGHY gposittes
cyplenligylallyc gedupalaky _bpﬁjmTalUp : s@gtiﬂﬂpﬁi hﬂgiolawl S igtblﬁﬁ i (?ru tfoptionally
r 0 n.optionally substitute aryl al kyl group,
mgﬁgﬁﬁéq%#éﬁ?gh%ﬁg@PPPuted cycl oal kyl group, an-
optionally substituted 5 cycl oal kyl al kyl group, an
optionally substituted heteroaryl group or an
ii) ayfsiand &y lfyrm ogbthes with de dieoganadory sl ky 8-ngintheped bloc9Elic
R6 and R7 formtog er wwth the nitrogen atoma 5- to

I8:tereetvéoady | gompcygl i Rq;etoe ade ycl balekberedrticilic hetBdcoklo-
a 5- to 11-nmenbered ¥ cyclic heterocycl o- al kyl group
-N 8, wherein: Y 1 Y represents a nitrogen atom an

%gn ato group, and ® R8 represents a
é@% @5%‘3anﬂ aﬁ aikywhﬁﬁﬁwp, an optionally
substitute Yoal kyl group, an optionally

substituted cycl oal kyl al kyl group, an optionally

substituted aryl group, an optionally substituted

ar W ablkbbnt@h QHRseR Qtoﬁpta}xgg%%%/at&ﬂ %?%1'}?%{%%{3 and 4

het er ocycl oal kyl” group I'ona
heReremgsehtsal liyylredekyakorn, amugikylagrodrh anpbiiomlyl sybstituted cycloalkyl
: subs%ﬁtutedfheﬁg;gg% | ou r % optionally . )
suBY !pt g Optigrally, . 5‘115&% EXH oalkgyl F%I, Zroypy %iopt@nally substituted
enani| R, SarA0pichaA5 ! RLSMRATEY Rk ob AShhbAySHbbiuted
heterocycloalkyl group, an optionally substituted heterocycloalkylalkyl group, an
optionally substituted heteroaryl group or an optionally substituted heteroarylalkyl

group,

to their enantiomers and diastereoisomers, and to addition salts thereof with a

pharmaceutically acceptable acid or base,
it being understood that at least one of the substituents R; to Rs represents a group -Z-Ar,

and it being understood that:

— the term alkyl denotes a linear or branched chain of from 1 to 6 carbon atoms,

— the term alkenyl denotes a linear or branched chain of from 2 to 6 carbon atoms

containing from 1 to 3 double bonds,
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pharmaceutically acceptable acid or base, it being
understood that at |east one of the substituents Rl to
R5 represents a group -Z-Ar, 20 and it being
understood that: - the term_glLkyl denotes a |inear or
branched chain of from1 to 6 carbon atons, - the term
al kenyl denotes a linear or branched chain of from2 to

6, carbon atorraef containing from1 to 3 double bonds,

-tBe termy glkynyly denofesydyineaieorobesched] ¢hagmof dronbrate hedrbon atoms

Cdatahift £5#,0M03 21 bon atoms containing froml to

3 tri pIIQée bondso, -f%t(ﬁbeoqjt%é’rm al kyl ene denotes a |inear or

Bheteeedidéncademotesraaliticanbr brandtakindiverdtraditdl doftahing from 1 to 6

car bon atons, 5 - the term al kenyl ene denotes a |inear

S0P AIMad di val ent radical cont ai ni ng from2 to 6

OB AR 2ALAVEn Aok & [ odde i erm

al kynylen eﬂglé not s S%q}r?eﬁ%%rb%%&%g(? Ine Eegggglic\? Lfikgining from 2 to 6

icadbor atongsaantldiam hdo Brdonbl2 bbadss car bon atons and from 1
bonds, - the term ac%lé denotes a linear or

0 3 trjpl . _ . e 4
edRTh é‘l&?aﬁﬁw denotas sinear ediranshed divelentiadigak eapiining o 2 to 6
PN N-11 @ al koxy denotes an al kyl - oxy
r adi cat:%?ﬁta%g -al k)lllvtog?%}%%élgasv\hi ch is linear or
Bredemhecy! dabteomntindansr braaehel dlieyl @afRbploRdiRhi0dMtaining A8m 1 to 6

tegm atc%{_ll oxy denotes an acyl-oxy radical, the acyl
G oeH¥8FSwhi ch is a linear or branched al kyl car bonyl

keaal e c e .
E?S":e ?%filfog(?k@ﬁnb%?o%lp{im}dﬁ%%a%gcﬁl’ g%% d g%g%& (\%% gﬂ which is linear or
biapehed apd chntains fiedn a6 carbbmitosmsf rom | to 6 carbon

taoans, - .the terns aryl al kyl,. cycloall cyl al kyl :
fletteimh 2y diroishen Ayl ers cydirdalie i Iaupcehhish is a linear or

Briadired labylloarorst palidsy! - al kyl, heteroaryl -al kyl and
het erocycl oal kyl -al kyl radicals, the alkyl groups of

thpiterm deotyaliey] |denetas aorarplranycdikyl gloapnthefalkyloghodp o8 vhich is

LA B and R b bl BrBrHOBOHOR, ng 1 rom 1 to 3
BahaR Y101, MIky1! Retérol BN ARA ! R vcycloalkylalkyl denote
aryl-alkyl, cycloalkyl-alkyl, heteroaryl-alkyl and heterocycloalkyl-alkyl radicals, the
alkyl groups of which denote a linear or branched chain of from 1 to 6 carbon atoms,
the term polyhaloalkyl denotes a linear or branched carbon chain containing from 1 to
3 carbon atoms and from 1 to 7 halogen atoms, “

the term halogen denotes fluorine, chlorine, bromine or iodine atoms,

the term aryl denotes a phenyl, naphthyl, indanyl, indenyl, dihydronaphthyl or
tetrahydronaphthyl group,

the term cycloalkyl denotes a monocyclic or bicyclic hydrocarbon group containing
from 3 to 11 carbon atoms and optionally being unsaturated with 1 or 2 unsaturated
bonds,

the term heteroaryl denotes a monocyclic or bicyclic group wherein at least one of the
rings is aromatic, containing from 5 to 11 ring members and containing from 1 to 4

hetero atoms selected from nitrogen, oxygen and sulphur,
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- the term hal ogen denotes fluorine, chlorine, bromne

or iodine atons, - the termaryl denotes a phenyl,

napht hyl , indanyl, indenyl, dihydronaphthyl or

t et rahydr onapht hyl group, 254- the term cycl oal kyl

denotes a nonocyclic or bicyclic hydrocarbon group

containing from3 to 11 carbon atons and optionally

q§ satur qg wi,th 1 or 2 unsaturated bonds, - the
%tFré’éY?jPa Yndrnates 2 HORDCHT Pi-eyche %P'aywhmb igrestpated or

WhRs Bl afedalith @a3t2 %@tu?zite& B@ndsré Gining fﬁ)rél? P85 1S ring members and

containing fromb5 to ring ers-and contai ni°ng
faopigining Gom 1 RAH Iirmre raamaﬂ salmteéé‘tom: e gém, @y gert amig;erphur
en and su term heterocycl oal k

- I SRR oy et T S e GRS dar i apeanylalkyl,
QfycleRIEAL bF @&ﬁ@all@lﬁikyll HkerdaryiNSRhatb R BAIRAN R4 heteroca/cloalkyl or

cont ai nlg&& rom4 to 11 ring nenbers "and " cont ai ni
hetsmcy cloalkylaled grapanmass thet e tregpestiverrpl, tydaskyl, h)etg/rgenyl and
ti.onal

\%ﬁgr&glﬂegﬁi&l gFOe‘ﬁtpgtefP% RECS oSu Itf"%?tptegol? alﬁﬂﬂr%\lllk)ﬂ %u%%}ltlmtalljtor different
eylsstioshisyselatedc froloal Heyd gah katdm dngt % Og’a“bﬁ(ﬁs 8kyl, alkoxy, alkylthio,

al kyl , and heterocycl oal
ﬁﬁ?’EP&gy’\é’hﬁoéﬁkWP]@hRW by dass meeeaBto; wa@nq, rmtm,eg@lermt {(apgionally

e 0 ocvel oal.k
& By Bl St PP B R Lo Ay, TSRSty gtonatly
slifstibiteshon theuhisbpén etols bg @he o ewo fallgin g@oﬂp&} cmgzmﬁﬁ@ (@ptionally
Qups. alk al kox alk lthio
%%é?f“é‘%‘n gfﬁ tﬁ‘g i %ﬁeﬁy@}t@m ‘ahsﬁy'al y rﬁiaﬁl@xﬁlkoﬁﬁ?aé%% carboxy and
eylpiy, nitro, amno (optionally 10 substituted by one

or two al kyl groups), acyl, fornyl, am nocarbonyl
— thepripmessiph yoptsutadly i substiutedh whie usid irogdatioat tonth®\er@pe 1Firolyl,

%:@@?ﬁg lp{pg gﬁ'ﬂﬂ %&:}9 glﬁ L9 olrgglla‘:)enal lx}iay ge su%tsh‘gu%tdeb% from 1
@l K oeyided] e Wffereﬁtagﬂéﬁffé’ séiélﬁ'ed PRy, Eﬁt@xf Py %1%)18133[111 aryloxy

optlonally substifuted" when used Tnh reldation to
1onI 15 piperidyl or piperazinyl neans
that the groups concerned nay be substituted by from|
to 3 identical or different groups selected from al kyl,

An slvintageouanypect af thedikeyition adlyttOryconditiings ¥ Rxvalaky) whéfem Alk
advant aggi)us aspect of the invention relates to

TePIEGRS BB AT 81°UPor nul a (1) wherein Al Kk

Another advantageous aspect of the invention relates to compounds of formula (I) wherein
Rgo and Rg; together form an oxo group, or wherein Rgg and Rg; together form an oxo
group, or wherein Rgy and Rg; and also Ry and Rg; form two oxo groups. More

advantageously, Rgg and Rg; together form an oxo group and Rgg and Ry, each represent a

hydrogen atom.
Preferred compounds of formula (I) are those wherein Rs represents a hydrogen atom.

Other preferred compounds of formula (I) are those wherein Rs and R4 together form a

methylenedioxy or ethylenedioxy (preferably methylenedioxy) group.
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represents an ethyl group. 20 Anot her advant ageous
aspect of the invention relates to conpounds of formula
(1) wherein R80 and R81 together forman oxo group, or
wherein RO0O and R91 together;forman oxo group, or
wherein R30 and R81 and al so RO0 and R91 form two oxo
groups. Mdre advantageously, R80 and R81 together form
an_oxo group and 0 and_R91 each represent a hydrogen
Adggriggeonsconnonads o orpma 60 persthate WisreiniBe reapseatse onlsegen atom.
wherein R5 represents a hydrogen atom QO her preferred
conpounds of formula (1) are those wherein R3 and R4
An tegpreiallyr adventagepus rmspdey loé miedinyrytionr reittdsyloesraaticoxys of formula (I)
r ef, er abl hyl enedi oxy)...aroup.. -7- Advant agepus
whb R Cre bl Mol Pttt By e T0RRR aryany)
groti PreBablsomionylty adeiutldPRenylAn especi al |y advant ageous
aspect of the invention relates to conmpounds of fornula
(1) wherein Rl represents an optionally substituted

I ti I ' - I
Aot SRS DSB8 S MR G s
hydprxefgeouped aspect rel ates to conmpounds of the invention

wherein G represents a hydroxy group. Another |ikew se
advant ageous aspect relates to conmpounds of the

Andthe¢ QikebR ARBABEDUS aspRPLASRILS compodrd¥ o)f"d%%1 Knvelftion wherein G
wherein G represents a hydrogen atom Anot her
repragpntsit-Ze@UsAde §8 otherfin Cheepiasomn b hgdroged atbes t o
conmpounds of fornula (1) wherein 10 G represents a
group *-X-C(X )-Alk'-NR6R7 wherein R6 and R7 form

Anctiegativiitagsblidushb& of id in0&RHNAEAMs Fo SompSurds FEFREIENT) wherein
(nore advant ageously 6-menbered), nonocyclic
G IPAEFG (R BOBD ST - GaF T W sPhevareisyid e Ry |foyn degether with the
s rej S itro to an.oxygen ..
nitoghh Som 4190 B Sk SRE LS Ay BRUS0, SeRhud) iR Yetc

(advRBagepslysetraed) Heydooghallal groupr an al kyl group (nore
.advant ageously hydrogen). O her preferred conpounds

—nar eytihosehbelrovigepigsent: 4 ligoganesl af Gxyeh atotd dr eWJHfé eldip

Ml represents an al kyl ene group (nore advant agedusly
- CHz2- CH2-) .
(more advantageously CH,) and Rg represents a hydrogen atom or an alkyl group (more

advantageously hydrogen).

Other preferred compounds are those belonging to the general formula (I) wherein Alk'

represents an alkylene group (more advantageously -CH,-CH,-).

Other preferred compounds of the invention are those wherein X and X', which are the

same or different, represent an oxygen atom or a sulphur atom (more advantageously

oxygen).

An especially interesting compound of the invention is 7-ethyl-7-hydroxy-2,3-
methylenedioxy-13-(4-methylphenyl)-9,12-dihydro-7H-cyclopenta[6,7] indolizino[1,2-b]-

quinoline-8,10-dione.



O her preferred conpounds of the invention are those
wherein X and X, which are the sane or different,
represent an oxygen atom or a sul phur atom (nore
advant ageously 20 oxygen). 4n especially interesting
conmpound of the invention is 7-ethyl-7-hydroxy-2, 3-
nmet hyl enedi oxy-
| 3- (4- met hyl phenyl ) -9, 12-di hydr o- 7H-cycl opent a[ 6, 7] i ndo
The ips¢sRet uventorhyelatgiiiatsol fone-180%es dpothe. pregaralibie ofr@semounds of
j { -al;so to. ss for th r ration,
tor Rt SRS Dol T e B SRS mil &
cormgpramd of &rivsied(11) syhthediseld hae describedimeP 4308765t i ng
material a cogpound of formula (I1) synthesised as
described in EP 01765 2 R1 R3O R4 NR5 *A1 Ro H
5 mhereim% R3, R4, R5, Rao, R81, R9o and
R91 are as dg s a2 (1), wherein the
hydr oxy grou ted Rpoto X'H wherein X
repr esenigs~an 4 or aylcylanino group(p yield
t he conpotind of formula R3O0 NR R4 N/
9R90 (I11), RS RBL A

R81

OH

5 wherein Alk, Ry, Ry, R3, R4, Rs, Rso, Rs1, Rop and Ry are as defined for formula (I),

wherein the hydroxy group at C; is converted into X"H wherein X" represents an SH,

amino or alkylamino group to yield the compound of formula (III)

(III),

X'"H

wherein Alk, Rj, Ry, Rs, R4, Rs, Rag, Rg1, Rog and Ry are as defined for formula @

10 and X" is as defined hereinbefore,

which compounds of formula (II) or (III) are condensed with the reagent av):

' V),
G'/Alk gp  (IV)

XI
wherein G', Alk' and X' are as defined for formula (I) and gp is a leaving group such
as Hal, OH, SH, NR'R" or OC(O)R' wherein R' and R" represent alkyl groups,

15 to yield the‘ compound of formula (I),
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Rao X'H wherein Alk,- Rl, R2, R3, R4, R5, Rao, Rai; Rao
and R9l are as defined for fornula (I) 10 and X' is as
defi ned herei nbefore, which conpounds of formula (I1)
or (I1l) are condensed with _the reagent (1V) : Al <P
(1V), G wherein G, Ak’ and X are as defined for
formula (1) and gp is a | eaving group such as Hal, OH,
SH, NR R or OC(OR wherein R and R' represent alkyl
groups, 15 to yield the conmpound of forrmula (1), -9 it
it hedd t h f simplifying, th .
DR L e U T RN Bhe T8 srecbhitngBe reacive
gropeopreRsit in R@oRanBoodidl Rypyhab e prataed byl ciwet@snaeploknak groups
andPiL e[ctticpg t%'rgougs .and deprotected at the appropriate’
PO oG £ & APPIPRTIE RO Y HERey thyit Sy J5p s BTtPy Pregesd éethose
sanfeHeRitRAS inhdyOBS o e
convent | onaylo chg%kse???/%ﬁ%t &o%g,gyg%og%&&gg%gﬁ%@gﬁfne{%gs’ and,
conygrselyr dipsoxer EE&s presertiolie tlyame sapos i pdsiioas nagy bige reduced by
. ntj onal reduci ng. ents at. an . ‘
con BB e eing AU O g G o) i sty o g and tha
whentten dfulosefgrduipe sepeghed Wit 4 Baet, BeS 1afté dih de hRshuct Hg any point in
. latter ca ﬁg i ntroduced at any point in time deened
tm%@@ﬂﬁd‘ﬁ thediezson skitled intheiat injoedeata facilitae derthese,
facilitate synthesis, which conpounds of formula (1)
10 - may be purified, if necessary, according to a
whicloeomepruindnaf fopmnlaf(cat i on t echni que, - are separated,

wher e appr oEr.i ate, into their stereoi sonmers accordi ng
T 34 e gRERt 6 RefessagL F5FAEing io A semvangaral purifieation technique,

Samapiats oo PR o AL s

t kepapdtienrenheiguecal conpositions according to the
i nvention, trrljgre may be mentioned nore especially

t ASs 8ORYEeda il desiredapingd fadditionapaltspthicesnfewith orphaamadeutically

agéepiablerdld @basd.abl ets or dragees, sublingual tablets,
capsul es, | ozenges, suppositories,

Among the pharmaceutical compositions according to the invention, there may be
mentioned more especially those that are suitable for oral, parenteral or nasal
administration, tablets or dragées, sublingual tablets, capsules, lozenges, suppositories,

creams, ointments, dermal gels etc..

The useful dosage varies according to the age and weight of the patient, the nature and
severity of the disorder and the route of administration, which may be oral, nasal, rectal or
parenteral (especially intravenous). The unit dose generally ranges from 0.1 to 500 mg per

24 hours for treatment in from 1 to 3 administrations.
The following Examples illustrate the invention but do not limit it in any way.
The structures of the compounds described in the Examples and the Preparations were

determined according to the usual spectrophotometric techniques (infrared, NMR, mass

spectrometry etc.).
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creanms, ointnents, dermal gels etc.. The useful dosage
varies according to the age and wei ght of the patient,
the nature and 20 severity of the disorder and the
route of adm nistration, whigh nay be oral, nasal,
rectal or parenteral (especially intravenous). The
unit dose generally ranges fromO.1 to 500 ng per 24
hours for treatnment in froml to 3 adm nistrations. The
followi ng Exanples illustrate the invention but do not
Thk istarting &orhpbuatY ofVB)m t ounds
descr igb_ed I'?bn t he ExarlrlEJ-af&g%I§ gﬁg Q{IEL ?%{Jnaﬁr(gt% P %ﬁ@%‘% gxy&sg atom

Wetfobaithasised uades dpd icarditions drscrifedaih the patbmioiphaifioatBrER 1 101 765
and | OLke ' d VR SS Spectronetry etc.). -
4 Bt oA o R veRBE pRB oy AT Coghgrep Aoy to the
skilrbpesan. X. represents an oxygen atom were synthesised
under test conditions described in the patent
speci fi c?%%n EP 1 101 765 and adapted to the
L - Bthylfididyoent Son ety lengdiony-dB-(drhetiippheny)-9,12-

Known to §iedrski B EXANPLE 1 .
7-Et hyl - 7- Lh;y r 2%} g’%@‘”@ﬁ?ﬂ%ﬁé%&@ﬁ%’?]@&!"r?élflﬁ%Wn@ﬁw
)-9, 12- di hydro-7H cyclopenta [6,7] indolizino [1,2-Db]
noline-8.10-diopne The title conpound is prepared
Thegti‘[!:eocroarfpﬁan 5 RrpRar ‘?FE%C}?BHQ%@M methor desoribag urelgmnpie 11 éthe
patdp@betficales EPi1CAt i 788, f2Bl; BRymd- badat e
. 2- br ono- 3- br ononet hyi - E ,a7fn%e%t]‘%%i%g°ﬁ%‘5 §34r§§1§)/%gtlhxgﬁ7r{8etg¥lene-
dioxyqyingtae BY Brosemast brpmomethyd we hydthyiphstly))- 6.7 FnetBfbyddesngd
quio®%y 10 quinoline. Elenental mcroanalysis : C %H%N
% Calculated: 72.09 4.75 6.01 Found: 71.33 4.34 6.04
Elerfiént&DtAioRIakal®sis :
7- Et hyl - 7- hydr oxy- 2, 3- et hgqenedi oxy- 13- (4- met hoxypheny
1)-9,12- di hydr d~ 74+ cyel dp¥nta [ 6N/Y4 ndol i zi no
[1, 2- pLguiagy. i n 10-di The tjitle conpound is
pr epar ed aaccér d?%'g)gt 0 thg'n}?}et hod %QLCH bed i n Exanpl e
1, reppbawing tH&33 4.34 6.04
2- br ono- 3- br ononet hyl - 4- (4- et hyl phenyl ) -6, 7- net hyl ened
i oxyqui nol i ne by 2-
EXAMPLE 2 : 7—Ethyl-7—hydroxy-2,3-methylenedioxy-13-(4-methoxyphenyl)-9,12-

dihydro-7H-cyclopenta[6,7]indolizino [1,2-b]quinoline-8,10-dione

E

The title compound is prepared according to the method described in Example 1, replacing
the 2-bromo-3-bromomethy1-4—(4-methylphenyl)-6,7—methy1enedioxyquinoline by 2-
bromo-3 -bromornethyl—4-(4-methoxyphenyl)-6,7-methylenedioxyquinoline.

EXAMPLE 3: 7-Ethyl-2,3-methylenedioxy-13—(4-methylphenyl)-8,10-diox0-8,9,10,12-
tetrahydr0-7H-cyclopenta[6,7]indolizino[1,2-b]quinolin-7—yl

3-piperidinopropanoate

To a suspension of 2 mmol of the compound of Example 1 in 150 ml of dichloromethane
there are added, in succession, 1.13 g (7.2 mmol) of 3-piperidinopropanoic acid, 2.28 g
(12.7 mmol) of 1-(3—dimethylaminopropyl)-B-ethylcarbodiimide hydrochloride and 0.34 g

(2.78 mmol) of 4-dimethylaminopyridine. The reaction mixture is stirred for 24 hours at
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br ono- 3- br ononet hyl - 4- (4- met hoxyphenyl ) - 6, 7- net hyl ened

oxyqui nol i ne. 20 EXAMPLE 3 :

7- Et hyl - 2, 3- net hyl enedi oxy- 13- (4- et hyl phenyl )-8, 10-di o

x0- 8,9, 10,12- tetrahydro-7Hcycl openta[6, 7]i ndolizino

[1,2-b]quinolin-7-yl  3- plperldlnopropanoate To a

suspension of 2 mol of the conpound of Exanple 1 in

150 m of dichloronethane there are added, in
amBigpicgwrtire pnd dhepn (itemdnifibe )filbttesis piasbed diitioprdipanisiabonate

sohﬂfb‘ggang% Sﬁ% ‘grgnéﬁ é%(f hfots stwn‘?‘oxoggrerg%%ﬂeggpbs&ﬁlﬁaﬁ égter concentrating the

solxlwxdnnmbb@ rthedﬁ:sﬂnel isigsd1v@d (2 a €8luflB® by diehloromethane containing 30 %

h fll mathgl am%ﬁ@rl di ne. The reaction mxture is
ethago]. |0 3cme o L Ay¥igghleriaacid|is addggsing e Préﬁbpéatatfwdaﬁ@hered off

and T8 Ystilisdaet Sl acdtb ield ﬁ%{e Lufy sodi um
r| cgsr%)olnat e g%fl: ut frglﬁlt&a \ eLRen W E%gmpgr and is dried
over nagnesi um sul phate. After concentrating the

mx AR oA el Aha danCimaiiay dlrnyd b o

oYU ullvl

0.57 m of9, !lNlhét@ﬂ'rQﬁfﬁx‘BWH-c?ﬂbﬂedtﬁ[@ﬂﬂﬁﬂ)llﬂﬁl@!ft‘%(lﬂl]unolm-%yl

preC|p|tateformsd I's ltered off and recryst I sed
f r om acetdbhexahiydeoayelopiemtalic]pyxarob (Dt dpraumoatend.
EXAMPLE 4 :

7- Et hyl - 2, 3- net hyl enedi oxy- 13- ( 4- met hoxyphenyl ) - 8, 10- di

The 01|Xl® cofipSuyriis br?ephfeﬁraahcl}idﬁlg 7t8 theciethed pesRtiBed H Famplél3, starting
ol.i zi no ui nol i n-7-
fmn?sﬂﬁé’%*ﬁﬁ}‘gﬂdo‘tfﬁ’?a&k?é%? ape I%’%CF@ the 3-piperidinnpenaneigtasidityes-
; ng to the nethod
hexgggg%:o??%g%% Eﬂ%%hal ?(g %ﬁﬁg BT ?ériég% 10 fromthe conpound

of Exanple 2 and repl aC| ng the 3-piperidi nopropanoic

ﬁ@@@i 2&?}&/%&3&@331%%%@% Thygrepabd(4methypheny)-
EXAVPLE 512dhd -7H-cyclopent dol 1,2-b -
7- Et hyl - I Pr I 1lijoor orr(';'eytcho)? Iegnaéd’ [ ]olgyo l7zmoldr o)i}umh{le S 10t %lone
yl phenyl ) 9 12 di hydro- 7H cycl opent a [6 7] indolizino

The title Zotspoend mqtrcmecs adddrding e theTinethbd tdescribedyin Bxdmipke 11 of the

pate B AR iR P H eSS sl eGR4 bIORBEIT 6 meihylene-
dmxg?gi;(?gjﬁ?%gf Ihlﬁlé?onmy -9 WRordoERYRARA ey enYBII N aB R R tomethylene-
dioxyquiRdis- 3- br ononet hyl - 4- (4- met hyl phenyl ) - 6, 7- di f I uor one
t hyl ene- di oxyqui noli ne. EXAVPLE 6:
7- Et hyl - 2, 3- et hyl enedi oxy- 7- hydr oxy- 13-[ 4- (di net hyl am
EXAMPDhREayT-Eth{,22- n@bthyldﬁaha’iy C33 e8I R £ (diln etivE @lidd) PRenyl]-

[1, 2-b] QU|noI|ne 8, 10-di
2-dihydro-7H- cyclopenta[6 7]indolizino[1,2-b]quinoline-8,10-dione

The title compound is prepared according to the method described in Example 11 of the
patent specification EP 1 101 765, replacing the 2-bromo-3-bromomethyl-6,7-methylene-
dioxyquinoline by 2-bromo-3-bromomethyl-4-[4-(dimethylamino)phenyl]-6,7-methylene-

dioxyquinoline.



20 The title conmpound is prepared according to the

nmet hod described in Exanple 11 of the patent
specification EP 1 101 765, replacing the

2- br ono- 3- br ononet hyl - 6, 7- nefhyl ene- di oxyqui nol i ne by
2- br ono- 3- br ononet hyl - 4- [ 4- (di et hyl am no) phenyl ] -6, 7- m
et hyl ene- di oxyqui noline. -12- EXAMPLE 7 :

- - 7-hydr oxy- 2, 3- met hyl enedi oxy- 13- phenyl -9, 12-di h
E@%ﬁ?ﬁl a:;ﬁtsb'éﬁaﬁmxm,mthﬂpw@gyzlaapﬁenyl-m12-dihydro-7H-
qui nol i ne<B.1d Qe [@N8; Lifl£ d; § S 4pr epared
accordi ng c?% l?ehe l‘ggﬁﬂé@%&ggﬁg@ﬂ?ﬂ@éﬁﬂngql of the
patent specification EP 1 101765, replacing the
The tile oompQurh et dlyecbrdingret thy Ingdigod Besdiibedy HUERRAHIOG 1 of the

by - . . .

patstspecification, 6, AL g5 wolshibgyhe 8;bromechyeesiohfdhmeglene-

diokffinlihd by BHARMACOLOR 178 2% di hbf;
ac ivityqD he muri ne Iéﬁ aéﬁﬁﬁg%f§5?ﬁ¥%faﬂ%§ﬁﬁﬁkﬁ@%% on
carci nomas HCT1 16 and HT29 were wused in vitro. The
cells are cultured in RPM 1640 conplete cul ture nedi um
containing 5 10 % foetal calf serum 2mM gl utam ne, 50
units/m of penicillin, 50 gg/m of streptonycin and |
O™ Hepes, pH = 7.4. The cells are distributed on
m cropl ates and are exposed to the cytotoxic conpounds
for 4 doubling tines, that is to say 48 hours (L1210)
or 96 hours (HCT116 and HT29). The nunber of viable
cells is then quantified by a colorinmetric assay, the
M croculture Tetrazolium Assay (J. Carm chael et al.
Cancer Res. ; 10 47, 936-942, (1987)). The results are
expressed in terns of the 1C50 (the concentration of
cytotoxic agent which inhibits proliferation of the
treated cells by 50 %9. The conpounds of the invention
appear to be powerful cytotoxic agents, the |IC50 val ues
bei ng substantially below 1 M By way of exanple, the
conpound of Exanple 1 has an | C50 val ue of 3.2nM (HT29)
and 15 the conpound of Exanple 6 has an | C50 val ue of
4.7nM (HT29) and 10.4nM (L1210). EXAMPLE B :
Phar maceuti cal conposition Preparation fornula for 1000
tabl ets each containing 10 ng of active ingredient:
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Conpound of Exanple 1

EXAMPLE.A : . Invifro activity. . . . ... ... ..o
1009 Magnesi um st ear at e

| JOmiMREe ITH® del1} arb21i@iblied Bn bhidroplaRstnd
Streﬁ@myfi@n%mgo Rpgg,&i}fa]?é R81C\e Rgra 1G1 wher ei n r:Opa ° e

exppged tp dlisr @ERIAKIS camparrds fogfslegblingimenahatig to Ry 4§epurs(L1210)
or %6{;1 ﬁ%%rggﬁgﬁgqg %dyH??%)e%gdmfrﬁb%m df Jlf!tgeny 1s?t6h%g]’ ql%ﬁtlﬁed by a

an a rou an a

colcmirﬂ(qtri(yhssgy,@hliaoﬂﬂhydﬂEbMohyﬂn Ayisayi (. Cafmicpidl enall,|Gancer Res. ;
group, .an optiqgnally substituted

47, ??g?%&(iﬁ} Q@j}el rgg{;‘éélre 5}(@{9@{3%9@ terms of the ICsp (the concentration of

cytotoxic agent which inhibits proliferation of the treated cells by 50 %).

The compounds of the invention appear to be powerful cytotoxic agents, the ICsy values

being substantially below 1uM.

By way of example, the compound of Example 1 has an ICsp value of 3.2nM (HT29) and
the compound of Example 6 has an ICsq value of 4.7nM (HT29) and 10.4nM (1.1210).

EXAMPLE B: Pharmaceutical composition

Preparation formula for 1000 tablets each containing 10 mg of active ingredient:

Compound 0f EXAMIPIE L..ucucocouiuiiiceeeereeiceteecce et ee s e e esene e 10g
HydroXypropylCellULOSE .........c.ccvueueiiieieceeeceerec e ee et eeeeseeseseeeeesssseses s reseseeen. 2g
WREAL SEATCH. ...ttt e s eer et eter et 10g
Lactose ........................ 100 g
MagneSiUm SEEATALE........c.eeieriuieiietcec ettt ee et et e et e e e e eeesee e e s seessns 3g



group, a hydroxyal kyl group, an al koxy group, an
al koxyal kyl group, a nitro group, a 10 cyano group, an
acyl oxy group, a -C(O-R group, and the groups -(CH )P
NRaRb, -OC(O-NRaRb and -Z4Ar, wherein: - R
represents an al kyl group, an al koxy group or an am no
group (optionally substituted on the nitrogen atom by
one or two al kyl groups), - pis an integer fromO to 6,
15 - Ra and Rb independently represent a hydrogen atom
an al kyl group, a cycl oal kylJarvg oup, a cycl oal kyl al kyl
group, an acyl group, an optionally substituted aryl
group or an optionally substituted arylal kyl group, or
P ther with the nitrogen atom
carry ng Fhenta pyrrolyl, piperidyl or piperazinyl
group, it beinf, poRsible for each of those cyclic

groups t Bk |y iubstltuted 20 - Z represents
a bond, : 3 3 sul phur atom or a group

selected fro k- and -Z'-(CRRd)q Z-,
-15- - Lep 91subst|tutect)aryl or

to group, Zand Z",
Eresent an oxygen

an optroﬁﬁlly't
whi ch are the Ranme or drn S
atom a sul phur®atom %rou : gr .a bond, 5 - R
Rd and Re, which are the‘% di fferent, represent a
hydrogen atom or an al kyl group, 8 q represents an

integer from1l to 6, - and r represents an integer 1
wh§’ - or two adjacent groups fromR2, R3, R4 and R5
ornttogether wWith the carbon atons 10 carrying thema

group -T-(CRgRN)t-T' -, wherein T and T, which are the
Aggne or different, represent an oxygen atom a sul phur

¢ 6ﬂ¥6$n§a§@39%gﬂﬂ4§, Rg and Rh, which are the sane or
different, represent a hydrogen atom or a hal ogen atom
t is an integer from1l to 3 inclusive; and R

. Rnel&r & £Ri andeRard inpendehdyselédte@lrbivl a 19/desenQkord a halogen atom,

ﬂ(y}/ 58,“ alkenyl group, an alkynyl group, a polyhaloalkyl group, an optionally
substituted cycloalkyl group, an optionally substituted cycloalkylalkyl group, a hydroxy
group, a hydroxyalkyl group, an alkoxy group, an alkoxyalkyl group, a nitro group, a
Cyano group, an acyloxy gronp, a -C(O)-R group, and the groups -(CH,),-NR,R,

-0-C(0)-NR,R;, and -Z-Ar, wherein:

- R represents an alkyl group, an alkoxy group or an amino group (optionally
substituted on the nitrogen atom by one or two alkyl groups),

- pisaninteger from 0 to 6,

- Ra and Ry independently represent a hydrogen atom, an alkyl group, a cycloalkyl
group, a cycloalkylalkyl group, an acyl group, an optionally substituted aryl group or
an optionally substituted arylalkyl group, or R, and Ry form together with the
nitrogen atom carrying them a pyrrolyl, piperidyl or piperazinyl group, it being
possible for each of those cyclic groups to be optionally substituted,

- Z represents a bond, an oxygen atom, a sulphur atom or a group selected from
-Z'-5(0)-, -8(0),-Z"- and -Z'-(CRRy)q-Z"-,
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15 R8o and R90 i ndependently represent a hydrogen atom
a hydroxy group, an al kyl group or an allcoxy group,
R81 and R91 i ndependently represent a hydrogen atom an
al kyl group, an al kenyl groyp. or an al kenyl group, or,
taken in pairs on adjacent carbon atons, together form
a bond or an oxirane group, or two gem nal groups (R80
and R8 %;and/or Ryo and RQ%%ﬁ ether,'20 form an oxo
yr dUFFPETSeRts gnoupbionaly eylpiituie ©1 appignaly subsidlyed heteroaryl
frégm, to 3 inclusive, G represents a group *-XH or

-Alk' -G, wherein: * represents the point of
-at4 aoth Er’é,nvhlpb aretthe Qincardifereat, ogpres¥nteancoxxgen athing h selpbur atom,
the sa r dl%fe ent, represent an oxygen atom a
sl PR o @ Sﬂ’anino group or an al kyl amino group,
2R RAbikd RE eS8 e SitheadrkiffeBe:, raphdsetd B0 atom or an alkyl
alkynylene chain, - Gepresents a hydrogen atomor a
gregeyP. NR6R7 wher ei n: i) either R6 and R7 represent,

qugpkggﬁpgpgﬁgkiﬁoﬁf1%@@ other, a hydrogen atom an

Kyl group, an optionally
-suhﬂtr@mﬁmdmamymBgﬂduﬁz an optionally substituted - 16
IaIk oup, ion ubstltuted cycloalkl
ﬁﬁ %ﬁtgrfm| Fam %@’b%%’%t“ fR s foyra tespthey vifhcpe carbon atoms
OTcPing ARerRPY BRA! Y(GURSTTLULAR A HERRRTY | wiER! &
ogtlgﬁ% I; ggﬁl?ltu Eeteroar?lalk%@ﬁgraﬁp, il ﬂk e or

R@hfémf@nthfep&mem amgeygwr atowns b smhﬂlumatcmgaem goom N R - Rg and Ry,
al kyl grou NRB 0

SIS o TB B ey PPLSS O A g or] of  BalgBeis gy £ is an
gfirgeder 'fro\Ml €& B Raclusive; ¥nf RPFEPP@BAIS adhydbdgdel 4, ah UMyl Fhoup or a

oxygen atomor a CH2 group and R$ represents a
hyeRZyg8i9uat om an al kyl group, an optionally
substituted cycl oal kyl group, an optionally
substituted cycl oal kyl al kyl group, an optionally

deJhﬁi RépUh&bendditiftripre @ho bl By didie® Bloh) Rl ydyoxy Uy, taHta@e)1 group
| al kyl group, an optionally subst’i t ut ed
or an alkoxy group,

Rg;1 and Ry, independently represent a hydrogen atom, an alkyl group, an alkenyl group
or an alkynyl group, or, taken in pairs on adjacent carbon atoms, together form a bond
or an oxirane group, or two geminal groups (Rgo and Rg;) and/or (Rgg and Rg;) together

form an oxo group or a group -O-(CH;);-O-, t; being an integer from 1 to 3 inclusive,

G represents a group *-XH or *-X-C(X"-Alk'-G', wherein:

- * represents the point of attachment to the C; carbon atom,

- X and X', which are the same or different, represent an oxygen atom, a sulphur atom,
an amino group or an alkylamino group,

- Alk' represents an alkylene, alkenylene or alkynylene chain,

- G'represents a hydrogen atom or a group NRgR7 wherein:

i) either R¢ and R represent, each independently of the other, a hydrogen atom, an alkyl

group, a cycloalkyl group, an optionally substituted aryl group, an optionally substituted
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het erocycl oal kyl group, an optionally substituted

het erocycl oal kyl al kyl group, an optionally substituted
het eroaryl group or an optionally substituted

het eroaryl al kyl group, theij.enantionmers and

di ast ereoi soners, and addition salts thereof with a
pharmaceutically 15 acceptable acid or base, it being
unqerstood that .at | east one of the substituents Rl to

alicyl groupnens ogtigpadypsubstitaied cysloalioyl epeinn gnuertwnaliso sebstituted
5 I n [ r h .
PO bty TUE ofin g TR R hAERn @B B gpionally
suhstibtessheserbanytadley] groupr anched chain of from2 to 6
carbon atons 20 containing from1l to 3 double bonds, -
the term al kynyl denotes a linear or branched chain of
ii) driRemind R, Gofin eopett@Nwah @nitr6 £t adbrRiasd td B-2Mrhbekéd BohddyBlic®
bonds, - the term al kyl ene denotes a |inear or branched
Kitvabpidaltyd@ranl —GONTRIRY N afL @N LntethHRredié;RAB hakAFFelo-
- 17 - the termalkepyl ene denotes a |inear "or branched
di val ent radical containing from2 to 6 carbon atons

and from1l dogbl e bonds, - the term al kynyl ene
abylgrew a—IN nelf ) or ° by whetsgd di val ent radi ca
cont ai ni ng Y2 to 6 carbon atons and from1l to 3

triple bonds, 5 - the termacyl denotes a |linear or
branched al kyl -carbonyl radical containing from1l to 6

gar i r t | - oxy
ra&?gﬁ??%ﬁﬁg-a?%%ﬁgg%§5%“%$§§ﬁ¥%ﬂq?§(??HQQFS%§¥

br dhohpdsantda hpdrd gémetorhy amnalkyt gro6p,eardpoibnailyibstitutet! Rgcloalkyl
o G o RS SEHEA e gral HalkgF ariean optiondly substituted
al kwWicabhen j soti r y : :

R e e e L R v R S
| i hetgrocyeloblkahehoag, amoptiomdllyi substitnterh Hetdrocyglaatirylbedkyl group, an

h | al kyl I | kyl al kyl
gt N T T ——

group,

their enantiomers and diastereoisomers, and addition salts thereof with a pharmaceutically

acceptable acid or base,

it being understood that at least one of the substituents R; to Rs represents a group -Z-Ar,

and it being understood that:

— the term alkyl denotes a linear or branched chain of from 1 to 6 carbon atoms,

— the term alkenyl denotes a linear or branched chain of from 2 to 6 carbon atoms
containing from 1 to 3 double bonds,

— the term alkynyl denotes a linear or branched chain of from 2 to 6 carbon atoms
containing from 1 to 3 triple bonds,

— the term alkylene denotes a linear or branched divalent radical containing from 1 to 6

carbon atoms,
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30

aryl -al kyl, cycl oal kyl -al kyl, heteroaryl -al kyl and
het erocycl oal kyl -al kyl radicals, the 15 al kyl groups
of which denote a |inear or branched chain of from1l to

6 carbon atons, - the term pelyhal oal kyl denotes a
i near or branched carbon chain containing from1l1l to 3
carbon atons and froml to 7 hal ogen atons, - the term

hal ogen. denotes fl uorine, chlorine, brom ne or iodine

dhoieEn alkepylgng denotesalinearerdrached diveleyt radisaltontajing from 2 to 6
ca%ﬁ‘ﬁoms| g[ﬁq% 1 t@Ig iyt Bg&m hyl or 20

t et rahydronapht hyl group, - the termcycl oal kyl denotes
dhatermo elkghylenodenbiasydlnear drtdarehed bioalegr @dRalcntaming B8m 2 to 6

fr 3.t l d ti [y bei
SO Aok e 10 S B ur at ed  bonds. - the term
gt ©FRakN |de1‘i’cﬁ9s°£ BRead o@ﬁﬂﬁ%@ll y@rl Qb HBh§MGki& o%ﬁ%ﬂ’ﬁng from 1t0 6

wherein at | east one o rings’ i s aromna
é@ﬂb@l&ﬁﬁomg from5 to 11 ring nmenbers and contai ni ng
onms sel ected from nitrogen,

E‘l?ygl %‘fﬂi&%ﬁ% ﬁa% S}(Ylh@‘yt whirehdbe pliol erom & Whiskristliasar or

BrafBia- mgrcogﬂangmmgtggg%omoﬁg is saturated or
unsaturated wth or 2 unsaturated bonds, containing

thedmmd apyogy dpmat@ are ebydvoxcy amdicalg dret aiyh |grtg1pf ¢fowhith ti adinear or
E g zﬁ(g b :]]e%t fromni t rogen, oxygen and

‘iﬁ’gl}? AEY3Ee OIiy EC@br essi on "optional |y substituted"
el sedokyalier! &h r ar gl 1yl

or cycl%lgsglilok}r‘)ﬂ aqukyl bfgﬁg%lgarrglaér%/l 8[(?:1 %%hgrgléry %8{119%%%0}1 18
h@qaépbb)y@¢1®élansilcoma1nstﬁt@tret m:@cmbm kty)tnaj kyl groups means

b R s R bRy dndostrpareianliBgaikylodaaote
é:?l-@lkyld e;s}blbsmbl-ﬂkyﬂIﬁ‘ete%a%ﬂtalkﬁugﬁ h&dél%% aoaﬁyle@@dragfcgm the

hal ogen at om and the groups” al kyl

adkﬂﬂr@unswﬁ wieh degloteyd Lsruaapmbxymchedyumw fromet wapeabon atoms,
3 m e e oot § e o be Pl goitataing from 1 10
1 eibinonohk i Bl 1 HAl6gLrOflorhfle ni trogen atom by one

or two al kyl groups), acylanmino (optionally
the e halaze dempteshduariner dyenneabumiby onivdadelegdmgr oup) |

B B TP SN o et S s By erg{%aﬁ SRhiBoramati or
tetahyfonRYNthl gtbup,

the term cycloalkyl denotes a monocyclic or bicyclic hydrocarbon group containing
from 3 to 11 carbon atoms and optionally being unsaturated with 1 or 2 unsaturated
bonds,

the term heteroaryl denotes a monocyclic or bicyclic group wherein at least dne of the
rings is aromatic, containing from 5 to 11 ring members and containing from 1 to 4
hetero atoms selected from nitrogen, oxygen and sulphur,

the term heterocycloalkyl denotes a mono- or bi-cyclic group which is saturated or
unsaturated with 1 or 2 unsaturated bonds, containing from 4 to 11 ring members and
containing from 1 to 4 hetero atoms selected from nitrogen, oxygen and sulphur,

the expression "optionally substituted" when uséd in relation to aryl or arylalkyl,
cycloalkyl or cycloalkylalkyl, heteroaryl or heteroarylalkyl, and heterocycloalkyl or
heterocycloalkylalkyl groups means that the respective aryl, cycloalkyl, heteroaryl and
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pi peridyl or piperazinyl neans that the groups
concerned nmay be substituted by from1l 10 to 3
identical or different groups selected fromal kyl,

al koxy, aryl, arylalkyl, aryBoxy and aryl oxyal kyl. 2.
Compounds of fornula (1) according to claim1, wherein
Al k represents an ethyl group, their enantioners and

i i S d,additi.o alt.s thereaf.wWth . a ..
T RRSEROS O TR ps AP pRCRb AR, gk ol Fhiakhdch Br different
Gobgtitueness seddctddofrond a I{alc)geﬁlc‘a‘ﬁ(ﬁfl dinfA Ghk OngLh;w ik, a &Y hlltylthio,
Rﬁ%k%g%iR81 together form an oxo group, or. wherein RQ%
4 Bybg eYHERIPheRYh ARAEXD BEBAPLO, G¥akhdHEPNAREY (aphignally
R8st S d,;Ro1 r Ry
enanlta? gdrrg) bls&éeﬁgp t i a%}@r %%?Eghé% (}g%lo}g ég%@?ch{r?laggl {OSD tionally
shiestisuéd va tte itoher aweeby iooalok ywaatiepteatip), acydminr (optionally

bas 20 4. . Conmpounds of, formyla (1) .acgordi to claim
SR GuRE R B B sh Thylo gt At gy, Garbo and
eilphs,i omers and di ast ereoi somers, and addition salts :
thereof wwth a pharnaceutically acceptable acid or

Besexprésiotonpbentdy sobstitatedlivher uyedaic miationgtot the @raipm fyrrolyl,

wher.ei.n R3 and R4 together forma nethyl enedi.o o
DR Te syl sang Bolie s e Prsedhed g subsitiecd by from 1
& asdetiedli GQiTHESnt 2dflps Eée@@mﬁbmoakﬁabméxy,hﬁgﬁgf AN afyloxy
pharmaceutically acceptable acid or base. -19- @T

yowuakys fornmula (1) according to claimil, wherein
R2 represents a hydrogen atom their enantioners and
di astereoi soners, and addition salts thereof with a

. plampmeedt bf érinulach eptabing @aldmot, basein Alk ceptpetRts: ethyl

of fornul.a él),accordin to claim1, wherein R )

r SHTPs PGS CRHSHErD Raf | djastescaispmagrs.t trdeadditign sl therepd with a
amhaptdcemahll f /l'al kyl group, their
e%antignerg ygﬁﬁgg%ggggﬁgg?%%ners, and addition salts
thereof with a pharnmaceutically acceptable acid or

base. 8. Compounds.of fornmula (.1). according to claim1,
m%}z)_rméa!oHn%g ?%ng .r{{)sacaoﬁ% rta@a(ln%}, Wrelfl . plang Rs; togggher form
eaaRixb PIBU o RehetliA TS LEP RSOMBESer ARG A6k gflﬁp?@ﬂ {iBerein Rgo
thereof with a 10 pharmaceutically acceptable acid or
baed Rs; and also Ry and Ry, form two oxo groups, their enantiomers and
diastereoisomers, and addition salts thereof with_ a pharmaceutically acceptable acid

or base.

Compounds of formula (I) according to claim 1, wherein Rs represents a hydrogen
atom, their enantiomers and diastereoisomers, and addition salts thereof with a

pharmaceutically acceptable acid or base.

Compounds of formula (I) according to claim 1, wherein R; and R4 together form a
methylenedioxy or ethylenedioxy group, their enantiomers and diastereoisomers, and

addition salts thereof with a pharmaceutically acceptable acid or base.
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10.

11.

12.

9. Conpounds of forrmula (I) according to claima1,
wherein Grepresents *-X-C(X )-Ak'-G wherein G
represents a hydrogen atom their enantiomers and

di ast ereoi soners, and additil@en salts thereof with a
pharmaceutically acceptable acid or base. 15 10.
Conpounds of fornula (I) according to claim1, wherein

G t * - X- )= ALK - NRERY, wher ei n

i EORER P FnI e s ol g B S Sy rogen
8- atemb élicdd enmmiooyeed bad higiseradsoehgl dd addidop salé B&reof with a
wherein Y represents a_nitrogen atom an oxygen atom
orPITgRcsHcabMBoc R bigacid B RSEBnt s a  hydrogen atom or an

al kyl group, their enantionmers and di astereoi soners,

and 20 addition salts thereof with a pharmaceutically
accuppabide offsirgubr Noaserdirglto dBompl witseio R freprasengs 4ol 9ptionally
gfﬁ(ﬁ‘%gﬁgg aéy:f ggclbu%l ({rpﬁél’ qp%ﬁéﬁ’{ %‘u&%q‘ggedg?ﬁ b %/F grto?lp,a trtlleir enantiomers
di 2agt RERPESOIHRITS,, and HAdRRIAI dalt® Fheb I tuitht A PhBRacsliidAllR acceptable
pharmaceutically acceptable acid or base. 12. Conpounds

ofacidfrhgba (1) according to claim 1, wherein X and X,
which are the 25 sanme or different, represent an

oxygen atom or a sul phur atom their enantioners and

- Zbmpshivads ef éaistarel) siccatdihgaddilaihoh, sakbietn Chespesskntwiat Rydroxy
a pharnpceutically acceptable acid or g se. 1§ﬁ ,
c&%ﬁ%ﬁgelbfen?%mﬂr% angdiagereRisn gy st 3¢ radifPn salthithereqfswith a

7 b el VG O radeSici L enedi oxy- |
3}%4-”é?h§|pgeﬁ§¥)-9,f%- f%%dro-7k+cyclopenta[6,7]indo
izino 5 [1, 2-b] qui nol i ne-8, 10-di one, its enantioners,

and addition.salts thereof with a pharmaceytically
acrtgoé'%qoélBi_ﬁse %ei 8H8$1ab2§e.a°39f. 108y 63e§%n?10g?t Wilere_m € represents
PreRaT@)-QIK'-Of wiHRFRR U depREertd h Mildfogdeh) atGhC e BfhntiBmers and
claim1, characterised In that there is used as

stdiastorepisomerse epd laddition wplsuthareef Withraphaamaequyically acceptable acid
S%F ggsised as described in EP 1 101 765: R2 RI R3 0
Rl

Compounds of formula (I) according to claim 1, wherein G represents a group
*-X-C(X")-Alk'-NRgR; wherein Rg and R7 form together with the nitrogen atom a 5-
to 8-membered monocyclic heterocycloalkyl group —N R; , wherein Y

Y
represents a nitrogen atom, an oxygen atom or a group CH, and Ry represents a
hydrogen atom or an alkyl group, their enantiomers and diastereoisomers, and

addition salts thereof with a pharmaceutically acceptable acid or base.

Compounds of formula (I) according to claim 1, wherein Alk' represents an alkylene
group, their enantiomers and diastereoisomers, and addition salts thereof with a

pharmaceutically acceptable acid or base.

Compounds of formula (I) according to claim 1, wherein X and X', which are the

same or different, represent an oxygen atom or a sulphur atom, their enantiomers and



4 Rs RB1 *Al 10 OH wherein Ak, R, R2, R3, R4, R5,

R8o, RBI, RI9() and ROl are as defined for fornmula (1),
wherein the hydroxy group at C7 is converted into X'H
wherein X' represents an SH20-am no or al kyl am no group
to yield the conpound of formula (I111): R Rr R83 0 NR
R4A N/ 9RO0 (I11), R5 Rsi Al R8o X'H 15 wherein AlKk,

RI 4 0 .
e s Rpe o g et oo PR B ol ot accoptable acid
heerdiasbef ore, -21- whi ch conpounds of formula (I1) or
(I'11) are condensed with the reagent (1V): ' gP (1V),

Al kXXI wherein G, Ak’ and X are as defined for

13.f ocsbSudd! of Pd'iﬂluﬁio(lb %c@brhi%@Vﬂon&a&H QURNIRHE s 7-%§h3JT|@’|-hdeﬁy-2 3-

SH, R' O R “Wherein R' represent “al
grr@@!szlen@w)@’- 3-64- dletliylph@@ﬁb&dﬁeﬂlbydrbdrfﬁwﬁor(em)aw Vllnd01121n0-
far . seof si;ppl i fyin
s SRS Al ORBR0S o M MRS s

R@]mﬁ&butlml@aac@ta%&ladi@yrme_pr ot ect ed by conventi onal
protecting groups

14. Process for the preparation of compounds of formula (I) according to claim 1,
characterised in that there is used as starting material a compound of formula (II)

synthesised as described in EP 1 101 765:

(In),

10
wherein Alk, Ry, Ry, Rs, R4, Rs, Rso, Rs1, Rog and Ry are as defined for formula (I),
wherein the hydroxy group at C; is converted into X"H wherein X" represents an SH,
amino or alkylamino group to yield the compound of formula (III):
(I1I),
X'"H
15 wherein Alk, Ry, Ry, Rs, R4, Rs, Rgg, Rs1, Rog and Ry are as defined for formula D

and X" is as defined hereinbefore,
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and deprotected at the appropriate point in tinme, that
the hydroxy groups present in those sane positions may
be oxi di sed to oxo groups by conventional chem stry
met hods, and, 10 conversel y;2lthe oxo groups present in
those sane positions may be reduced by conventiona
reduci ng agents at any appropriate point in tinme during
whigytRbieSifls of AEriuladll) or (B MRrd Whdefisell RABELO FRYRS (hpget her
forma bond, the latter can be introduced at any ‘poi nt
in tine deemed useful kthe $Brs@V¥)skilled in the art
in order to faciliteﬁf(%yﬁ?hggis, whi ch conpounds of
formula (1) : 15 - may be pukyfied, if necessary,
according to a conventi onal pﬁrification t echni que,

: i ' t hei o
B IREL AR 8o SRRSO P UL baeres o s
t e i, IE, SH, MRR"'COUYOIR' &fherdih RIGS R'eféprd'séﬁtcan@g g}otubgn
a

salts thereof with a pharmaceutically "accept e acid
or base. 20 15. Pharmaceutical conpositions conprising

toyﬁﬁigﬁkbﬁﬁg&ggg§$h§&£(ﬁf | east one conpound according

to any o al s to 13, alone or in conbination
with one or nore inert, non-toxic, pharmaceutically

.. .acceptabl e.excipients or carrjiers. 16. Pharnmaceuti cal .
it b%%ﬁﬁ@?ff%ﬁﬁaéﬁ% PHIRREE 06 SErRlifitingsthe GRAYS BTasESSathar dbes reactive
6N R, IRAQ T ! i L
B R R Dok BRI LR ghoups
and degrofepte g the appropiate pdint bndwe, Basdadwdroxy groups present in those

same positions may be oxidised to oxo groups by conventional chemistry methods, and,

conversely, the oxo groups present in those same positions may be reduced by
conventional reducing agents at any appropriate point in time during synthesis, and that,
when two of those groups together form a bond, the latter can be introduced at any point in

time deemed useful by the person skilled in the art in order to facilitate synthesis,

which compounds of formula (I) :
— may be purified, if necessary, according to a conventional purification technique,
— are separated, where appropriate, into their stereoisomers according to a coriveﬁtional
separation technique,
— are converted, if desired, into addition salts thereof with a pharmaceutically

acceptable acid or base.

15. Pharmaceutical compositions comprising as active ingredient at least one compound
according to any one of claims 1 to 13, alone or in combination with one or more

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

16. Pharmaceutical compositions according to claim 15 comprising at least one active
ingredient according to any one of claims 1 to 13 for use in the manufacture of

medicaments for use in the treatment of cancer diseases.



