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-1- NEW CAMPTOTHECI N ANALOGUE COMPOUNDS, A PROCESS FOR
THEI R PREPARATI ON AND PHARMACEUTI CAL COWVPCSI Tl ONS
CONTAI NI NG THEM The present invention relates to new
canpt ot heci n anal ogue conmpounds having a ketonic E 5
ring with an am noal kyl car bonyl oxy substituent or
derivative of said substituent, to a process for their

DD Ay RV IBTRENA b E s

i solated from PROVESSPOR RATYR PREPARASTRINAN | - cancer

agent having a broad spectrumof activity. Its
DUTRARM

i NN ACENBKC AL ICOMPENY THIONS GQ&EAEEINGQ%EMh
towards the soluble salts of the conpound, which have
proved to be inactive and 10 toxic. O ACNNDEO
The@rketrin@ntidatréiates pr bl empiotRsinfanaldytdi€omgsihd®having a ketonic E
. Sta E|I|ty of the Ering. In fact, in physiologica
ring wifh A0 giRinopyicarRony [yt SUGHtitaentt gredseiviafifigy of ssaith substituent, to a
progigog i pibilah oo AR CU Rk ont O hin it
intrinsic toxicity [Cancer 15 Research., 49, 1465

ConfS o P on e B P e b

ageifHalingQ H%Héd d;seetrﬁﬁrdﬂ delidy. 'Itstﬂs%l@d{& hatgreqa%qspa %r@mm@aﬁected
been repl ace a nitrogen or sul phur atom but

resegrgh ﬁowadsthelwﬂléalq: salisag shotompivad mwbishdgive atovad tto bc tr;aptlve and
o confirmng the inportance of the |lactone [Journal of
dicinal Chemstry, 32, 715 (1989)]. Qher structural

nodi fications of the of CPT 20 have been

toxig.

subsequent |y desc bed cytar in the patent
specification EP ] se\newer conpounds are
characterised by rep actone by a cyclic
ket one

CPT
HO O

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)]. Attempts at modifying this ring in
order to make it more stable have been carried out; in particular, the cyclic oxygen atom
has been replaced by a nitrogen or sulphur atom, but in each case there is loss of
pharmacological activity, so confirming the importance of the lactone [Jouwrnal 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 having on that same ring an aminoalkylcarbonyloxy group or a

derivative thereof, which substitutes the hydroxyl function alpha to the ketone.
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function. The present invention relates to canptothecin
anal ogues having a ketone function on a five-nenbered
E ring and having on that sanme ring an
am noal kyl carbonyl oxy group-»r a 25 derivative
t hereof, which substitutes the hydroxyl function al pha
to the ketone. -2 This nodification provides the
conmpounds of the invention with enhanced
phar macol ogi cal activity, especially in respect of
Thik hehddify@hoXir6lidYs tHe WdmpodG&LTr 8f Neley HOeRRDSI WB teBhanced
use themin the nmanufacture of nedicaments for use in
phapRacologieal pelititio psnegialie in hreshekibeir SypiRidifyvent i on
relates to conpounds of fornmula (1) Rz RL R3 2 13 Nio
RR3/ NO9R (I) 45\ / g9 ' Rs e 8l Ak 7 Rsa
It vAlllaccorfiXgly\ & pos¥ible W’]@sreethgm iAlte memfg&afu (zf rﬁ&liiadnkéﬂts for use in
roup, , R2, R3, R4 and R5 are independently
the%@ﬁ@@?@ﬁﬁépﬁﬁﬁ%wﬁVﬁrogen atom a hal ogen atom 10 an
al kyl group, an al kenyl group, an al kynyl group, a
pol yhal oal kyl group, an optionally
The invention relates to compounds of formula (1) :

(D),

wherein ;

e Alk represents an alkyl group,

¢ Ry, Ry, R3, Ry and R; 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, an
optionally substituted aryl 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 -(CH),-NRaRy and -O-C(O)-N-R,R;, 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), p is an integer from 0 to 6, and R, 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 R, form together with the nitrogen
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substituted cycl oal kyl group, an optionally substituted
cycl oal kyl al kyl group, an optionally substituted aryl
group, a hydroxy group, a hydroxyal kyl group, an al koxy
group, an al koxyal kyl group;3-a nitro group, a cyano
group, an acyloxy group, a -C(O-R group, and the
groups -(CH2)p-NRaRb and -0-C(O - N RaRb, wherein R

B IL BT b S H IO e ALY U BBl v
oftlayse bycliengowys tb be oplidnallygubstipsdd, p i s an i nteger from

O to 6, and Ra and R ndependently represen

RAIP GEATeRlt FRTPa OB Ryl Ry m&ﬁd%s @%ﬂ barkst W&L&Eﬁ catgon atoms
cadt ilngatlhgﬁﬁl Qléﬁﬂl ATQER R, NTACYhe@IOYPan® T ORMI@NAk! the same or
substi tuted aryR group or an optionally substituted
dafifsremat] kepiresgntcaumpoxygen Rang rdulthuf atom orog etoue N-Biet Re ardeRq, which

nitrogen -3-..atomcarryin hem yrrol yl ., piperidyl .

o g P 2 TR brpeoett o g 00Dt en per BB, | e integer
93 Qo QY BkiuBive! SMPRe treprBRnand lggﬂ@%én)/aﬁmp&ﬁ iatlyll @EbupQdr a benzyl
two adj acent groups from R2, , R4 and R5 form

gtpet her with the carbon atons carrying thema group
-T-(CRRA)t-T' -, wherein T and T, which are the sane or

5 different, represent an oxygen atom a sul phur atom

o 3} aidd BbOuBeinReitlyRep@isht Rthydies Ato, & E}l’dﬁoﬁya?i%up,fan alkyl group
different, represent a hydrogen atom or a hal ogen atom
or an glkaKy Eitipger from 1 to 3 inclusive; and Re
represents a hydrogen atom an al kyl group or a benzyl
group, Rgo and R90 independently represent a hydrogen

« Ral o R& iA¥EheadantlYrepidsendd htiogkn gtodl)an alll/1 @rowdn abikexyl group
group, Rgl and R91 independently represent a hydrqgen
o528 MKy BIOR orgfakamp In BRTSAPTK BX§9EE FB DR a@mSaFPgéﬁwyﬁgﬂn a bond

_ . . . . :
78R bl g SR R AT PRRRATRS] PR together
fgrairamento groopipsa gRyp -0 HR1-D-an téiop af REBgeadbnRY 19 3 inclusive,
together forman oxo group or a group -O(CH2)tu-O,
ti being an integer from1l to 3 inclusive, 15 X and X,

o XMYULR Anet! A?ﬁ (1R Yr iR Rptoscrt3RIRSEN atBfl, RXWPEH aiom, an
atom “a sul phur ‘atom an aimho group or an al kylam no
agtiiougroup At & alkplaesengoupn al kyl ene, al kenyl ene or
al kynyl ene chain,

e Alk' represents an alkylene, alkenylene or alkynylene chain,
e G represents 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
arylalkyl group, an optionally substituted cycloalkyl group, an optionally substituted
cycloalkylalkyl group, an optionally substituted heteroaryl group or an optionally
substituted heteroarylalkyl group,

ii) or R¢ and R7 form together with the nitrogen atom a 5- to 8-membered monocyclic
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G represents a group NR6R7 wherein: i) either R6 and R7
represent, each independently of the other, a hydrogen
atom an al kyl group, a cycloal kyl group, an
optionally substituted aryl-4group, an optionally
substituted 20 arylal kyl group, an optionally

substi tut ed cycloalkyl group, an optionally substituted
cycl oal kyl al kyl an optionally substituted
lrettregystnaliy] grcxmp rRapor efiatd yi-meuibstedthi¢setic heterocyclo-
het er oaryl al kyl grau ||) or R6 and R7 form together

Wi th the nitrogen aton1a - to 8-nenbered nonocyclic

-4- hetero -N--)-Rs or a 5- to
%ﬂ?n%EHWer€%iEE§§§ric h@8@F6byclo "-Y R alkyl group -

J 8 , where Y represents a nitrogen atom an oxygen
atomor a CH2 group and Rg represents a hydrogen atom
an al kyl group, an optionally substituted cycloall cyl

© OF BipbeseidB a@ptdgRnatdny, 28 WR§Edr atb@Gr @Xﬁﬂp@bﬁfibﬁﬂ kyl

group, an optionally substituted aryl group

b ptRedpRiesaptssy bedrpgan éé@imaquﬂby KEFPURy @amtloaﬂlymst&ﬁ@mcycloalkyl

%?(%dpf tlé%l (gatw!ﬂgltéf 8@)9/% ?thé) lc(: %“)eﬂ%{/l?l‘ﬁgl gﬁ&p?%%'o%@i%l{xmé' Si]ﬂistltuted

S ulasgli gmtpe,gaﬂn &ipﬁb@aﬂryy lsuhlgtl;lﬁlrml arylakyl ogroupnah loptionally subst1tuted
titut eroaryl a

g}%ﬁ%&ﬁfﬁg Farpast @pe%t?tlaélafr%%bgtlw*éﬁlhefeaow%qaﬂli.*/éﬂk@agrpgp, an

t h%gﬁ@ﬁall\y ﬁgstﬁuteegfgﬁe&!ﬁgggérbﬁgb} ¥n @ ﬁﬁil?@hﬁstﬁ%ﬁt&? h8feroarylalkyl

bas bei ng un he term a
dengodwps a | i near or branched chain of from1l to 6
carbon atons, - the term al kenyl denotes a |inear or

branched chain of from2 to 6 carbon atons 15

to @ent shdhtideheld ORdl diRteeoiiRuiire RANAS, additiBe tALSMRKMNWith a
denotes a |inear or branched chain of from?2 to 6

phamzacpgivally eeasptableracal eribage.from 1 to 3 triple bonds,

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,

— the term alkenylene denotes a linear or branched divalent radical containing from 2 to 6
carbon atoms and from 1 to 3 double bonds,

— the term alkynylene denotes a linear or branched divalent radical containing from 2 to 6
carbon atoms and from 1 to 3 triple bonds,

— the term acyl denotes a linear or branched alkyl-carbonyl radical containing from 1 to 6

carbon atoms,
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- the term al kyl ene denotes a |inear or branched

di val ent radical containing from1l to 6 carbon atons,
20 - the tern al kenyl ene denotes a |linear or branched
di val ent radical containingsrom2 to 6 carbon atons
and from1l to 3 double bonds, - the term al kynyl ene
denotes a Iinear or branched dival ent radica

ont ai ni.n om2to carbnatorrs d fro
o e a lenotes ;g %lgﬂrﬁw 1o i3t BT erquinech éﬂcﬁ is linear or
%ﬁ&&%@la%bﬁins%&b@wb cmgﬂl%{mcont aining from1 to 6

25 carbon atons, -5- - the term al koxy denotes an
tolekigim @xx&oxydemmta ait heylalxkyhdigalothe asfy! whiuphofi whichnearlinear or

g hrtglﬁihi and cagintglnsfroml to 6 carbon atons, -
THEC YRARBR) T30t es an acyl - oxy radical, the acyl
e OtHHn %yl%a%l ' d%n@tels 'aﬂezﬁf]?l &(y-alf?ﬂaél%tlﬁ dirl e'ﬂb(i'lcgr'bgﬁ ¥ lwhich is

radical,” 5~ t’he term aryl oxyal kyl “denotes an
hmqalr oolsuyan@herd;ahdgﬁmam,s fitohrel & &kydrbgr elamsof which is

b8t S S R RloAS g, A Pt alaticst denote
5}@1 ﬁ@prc»ylﬂ%hw aﬁtg}pl Heeér%zpm&loﬁ{&M&t@%d@?félo@l&ppélﬁy1 radicals, the

al kyl , cycl oal kyl - al het er oar and

aryl Kyl
ﬁéﬂ@fr@mgsmfcdnﬂyder@td@hnqaadr brahehed chein 0§lﬁlo;n lgpr @ggbomﬁtoms

h d b h
b e BoleRofth  Ynesh T HorirRar SRRy B QTG rom 1 to
3bﬁ§@zﬁa@ﬁ1s%@%ﬂ?@t&¢hbl@?e&£&h@ containing from1l to 3
carbon atons and from1 to 7 hal ogen atons, - the term

Ihlalt@gelmlwndtee@t% ﬂu@nmenelﬂoum, dramiae obiasimeons, i odi ne

ﬁ%ﬁ d{}%ﬂ arY§ élh‘g%[rs " g?r deno ﬁgrln;l nﬁ I’lly 11’1denyP 5llﬂydronaphthyl or
kﬁ%ﬁﬁ%@%@p@bw gr oup, 15 - the t erm cycl oal kyl

denctes a nmonocyclic or bicyclic hydrocarbon group
thortem nydgalkﬂr «bemo&st o nbhoctiben atyshs hydbcaptonograhp gontaining

PP frod bEGRPS T G ePTUR SR TeBrats a8 Bt grigtgfroted
mheei n at | east one of the

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,

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 used 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
heterocycloalkyl groups may be substituted by from 1 to 3 identical or different
substituents selected from a halogen atom and the groups alkyl, alkoxy, alkylthio,
alkylsulphinyl, alkylsulphonyl, hydroxy, mercapto, cyano, nitro, amino (optionally
substituted by one or two alkyl groups), acyl, formyl, aminocarbonyl (optionally

substituted on the nitrogen atom by one or two alkyl groups), acylamino (optionally
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rings is aromatic, containing fromb5 to 11 ring nenbers
and containing froml to 4 20 hetero atons sel ected
fromnitrogen, oxygen and sul phur, - the term

het er ocycl oal kyl denotes a mpno- or bi-cyclic group
which is saturated or unsaturated with 1 or 2
unsaturated bonds, containing from4 to 11 ring menmbers

and . ng froml to 4 hetero ato sel ecte
i SPB’E éjgtﬁoggﬁoatgrm &p a?kﬁt g{gu}é)x egponyl, cargoxy and
gpﬁéonally substltuted" when used in relation to aryl
or arylalkyl, 25 cycloalkyl or cycloal kylallyl,
~  Het expossiph ”@ptwtmilgrscmbstymaﬂ'kwh,en anel hetaatony ol thalg(ythpsopyrrolyl,

het er.gcycl. oal k IaIk ps neans t the res tjve
BRIy s e LRb RO TR onsretat ey Br SRR ed B from 1
& Qlicﬂﬁltﬁm/orhﬁff&éﬁﬁgt ?§ QQe&ib’d fropmikyt aldxy damt i8@AbIkOL, aryloxy
different substituents selected froma halogen at om

arbarylpeygkplups al kyl , al koxy, al kyl thi o,

al kyl sul phi nyl , al kyl sul phonyl , hydroxy, nercapto,

cyano, nitro, amno (optionally 30 substituted by one
An advahiealskisbed of tshyeraioirelafes tarydmpaids o€ drhmily (I) wherein Alk

(op tlonally substituted on the nitrogen atom by one or
mp%@%ﬁ%@%ﬁ YlgFSps), acyl anino (optionally -6-

substituted on the nitrogen atom by an al kyl group),

al koxycar bonyl, carboxy and sul pho, - the expression
Andtioptadondhdepus aﬂ]nstti dfuhenhVentivanclassdo bolmpelhrais iof iortroild (‘Iéa wherein

r.rol er|d azi a t
Rao GG 5 SORSERE s ROy e UBSE e Rty pBsthar 0B oxo
grou?p '&e%b&ﬁl R &Luf Rﬁfﬁﬁﬁ awoeagos aﬁ(‘:"}?g?tﬁ)@lmf woékbk oups. More
koxy, aryl, kyl, aryloxy and arylo

advadmuag,el&msmésﬁae mgedn‘er fm ammgno@m ap¢Rag @s%/ Ro eaeh represent a
hvd$ _%nds of formula (1) wherein Alk represents an
y %gﬁ E}oup Anot her advant ageous aspect of the

invention relates to conpounds of formula (1) wherein

10 R80 and R81 together form an oxo group, or wherein

Prefrged eerapads obfpamplar (DX ase Hoan WHKIST Ry GOFSSCHP 2 WHEOEPh21RBlo

and R81 and al so R9o0 and R91 formtwo oxo groups. Mre
advant ageously, R80 and R81 together form an oxo group
OthangrefRH@d aochpeBddeaft formelar @y eret thase WhelengBp Rf amd R4 are selected

from a hydrogen atom, a halogen atom, an alkyl group and an alkoxy group.

Other preferred compounds of formula (I) are those wherein R3 and R4 together form a

methylenedioxy or ethylenedioxy (preferably methylenedioxy) group.
Advantageous compounds of formula (I) are those wherein R; represents a hydrogen atom.

An especially advantageous aspect of the invention relates to compounds of formula (I)

wherein R; represents an alkyl, cycloalkyl or cycloalkylalkyl (preferably cycloalkyl)
group.

Another advantageous aspect of the invention relates to compounds of formula (I) wherein

R represents an optionally substituted aryl (preferably phenyl) group.
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Preferred conmpounds of fornula (1) are those wherein R5
represents a hydrogen atom 15 OQther preferred
compounds of fornula (1) are those wherein R2, R3 and
R4 are selected froma hydragen atom a hal ogen atom
an al kyl group and an al koxy group. Qther preferred
conpounds of fornula (1) are those wherein R3 and R4
toget her forma nethyl enedi oxy or ethyl enedi oxy
(preferably nethyl enedi oxy) group. Advantageous
AndtRIRREAES a@fark QB Apbdof Einl ANRRE rURRE 8 eorﬁéounds of formula (I)
represents a hydrogel’%j atom 20 An especi all
wheaely 4nteporsonts an PRy gudurt whereimignandoR; farnatogsthtiowith the nitrogen
conpounds_of, forpula (| wherein R, .represents . an \ .
storf R P3RS EYPHER (GroamRyR ARy Sy pRer Eregh  monocyclic
(advei@lkedlskydaturatgd Pilero YRR3NGN gashpant ageous aspect of the
i nvention relates to conmpounds of formula (1) wherein
— Rf €&t Weﬁ%érﬁ@@hﬂtﬁbgé&'g{%ﬁﬂ, WB%eﬁraYdm or a CH, group
pgéferably phenyl) group. -7- Another 1ikew se
advant ageous aspect of the invention relates to
mofLARAHAGS RS r€hyirSzeneRHRS
( group m%er%iynt%%R%a%r%%n@t og}Fth ﬁger vvibt h&?ﬁalﬁ?lt giggggmore
advarttageresiphydrog@)nenber ed (nore advant ageously
6- nenbered), nonocyclic (advantageously saturated)
het er ocycl oal kyl group: -N R8 , wherein Y represents a .
Othétl frefRgen RhPRind@NareXieRbad o the@ddel okhul® (V) wherein Alk'
(rmore advant ageously CH2) and R8 represents a hydrogen
repregegihagaliaiens gegup greya pdyansresoushy e @ffedus! y hydrogen) .
O her preferred conpounds are those belonging to the
general fornula (1) wherein Alk' represents an
Othal kyfeeraé cogrmpopndsnof e davativa geo Uslsy whekddn CHand X', 1@hich are the
C):heCI;11 referred conpounds of the i%ﬁmi on 2re thé)se
sam@y ok  UHFFeRt, RRFesent \if QH/ESE SRS & SHRLYr 2i9Pt {BpEnfdvantageously
oxydeapr €sent an oxygen atomor a sul phur atom (nore
advant ageously oxygen). Especially interesting
conpounds of the invention are

ey s e B8 o O PP G oRr el 2y emeipelsption-1>-
methyf181 10d@ibk&-8O10L1 2tedhRyrbIH-Byclopéhta-[6,7]indolizino[1,2-b]quinolin-7-yl
3-piperidinopropanoate; 7-ethyl-2,3-methylenedioxy-13-cyclobutyl-8,10-dioxo-8,9,10,12-
tetrahydro-7H-cyclopenta[6,7]indolizino[1,2-b]quinolin-7-yl 3-piperidinopropanoate; and
7-ethyl-2,3-methylenedioxy-13-cyclobutyl-8,10-diox0-8,9,10,12-tetrahydro-7 H-cyclo-
penta[6,7]indolizino[1,2-A]quinolin-7-yl 3-hexahydrocyclopenta[c]pyrrol-2(1 H)-yl-

propanoate.

The present invention relates also to a process for the preparation of compounds of
formula (I), which process is characterised in that there is used as starting material a

compound of formula (I) synthesised as described in EP 1 101 765:



15 3- pi peri di nopr opanoat e;

7-et hyl - 2, 3- et hyl enedi oxy- 13- cycl obut yl - 8, 10- di oxo-8, 9
, 10, 12

tetrahydro- 7H cycl opent a[ 6,-%]-i ndol i zi no[ 1, 2- b] qui nol i n-
7-yl 3-piperidi nopropanoate; and

7-et hyl - 2, 3- et hyl enedi oxy-1 3-cycl obut yl -8, 10-di oxo-8, 9
, 10, 12-t et r ahygr o- cycl o-

pent a[ 6, 7] i ndagta zi no[ 1, 2- b] qui nol i n- 7-yl 3- hexahydr ocycl
opent a[ cRpyr I panoat e. 20 The present
invention rg "ocess for the preparation
of conpoundg whilkgh process is

char act epi A T el as starti (g
material & conpound of / (II3 synt hesi sed as
described in BR 1 101 765: -¥ HrR3\ \ OR4 N RAO
R5 Ro *Al OH wherein ALk , R2, °R3, R4, R5, R3O0,
R81, R9o and RI1 are as 861 nkd fRy, fornula (1),
wherein the hydroxy group at @A is converted into X'H
wherein X' represents an SH, amno or al kylam no group
t ovhgiedh dlit,Ra, BarfoBadRsoRsf BeinBboand Rl rerg drfingBfoofornula (1),
4R), RA NRGo R5 RB1 A o X'H

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 (IIT)

(IID),

X"H

wherein Alk, Rj, Ry, R3, R4, Rs, Raeo, Rg1, Roo and Ry; are as defined for formula (I)

and X" is as defined hereinbefore,

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

Alk' gp (IV),
G/

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,
to yield the compound of formula (I),

it being understood, for the purpose of simplifying the above process, that the reactive

groups present in Rgg, Rg1, Rog and Rg; may be protected by conventional protecting groups
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5 wherein Alk, Rl, R2, R3, R4, R5, R30, 1181, R9o and
RO1 are as defined for formula (1) and X' is as

defi ned herei nbefore, which conpounds of formula (I1)
or (I1l) are condensed wi thothe reagent (IV) ' gP
(1V), ALkXX 10 wherein G Al k' and X are as defined
for formula (1) and gp is a |l eaving group such as Hal,

and Gelgg R G e et BTt B By e By o thos
samg %bﬁgoﬂ@ﬁiﬁff e idisddofo &RegPUpPBP owfentibidl| dhemishy hblods, and,

ove process, that the reactive groups present in
conmyRBBly, R&E, ORYoZIaHDS RYEserh)ibethppotsedE e BOBloRso M@ tbeoFrguced by

B SESHIBLRR 350, M PREISRLLAL gblRy e, wd ,

whef @6 A thokd gl ps B geShdf B rRashdndpmhs latry cliiebe kitaidsed dt anppaeint in
~groups by conventional_ chem stry methods,. and, )
timecdsamed 8&9fyl byt the Peseen gribeph the ad gnerdentor Reikitats Sypghesis,
positions may be reduced by conventional reducing
agents at any appropriate point in tinme during
whidhyoohnlpesnds ofddntlhdl),: 5 when two of those groups
toget her forma bond, the |atter can.be intéoduced at

—afRY hSiPHFifiEd, 1 peaeesags areadding & & FOBGRE R BRHECAIoR Esqhpidye,
i . . o faci i RS _
BB e B5iogh e A6 b AR R o bonvcnions
negrasswnyechatmey ding to a conventional purification

techni que, - are separated, where appropriate, into .
—t BEi CORvYEEER il sispiFed, a’é’&braéfiﬁlﬁnt .’81?1:5 8’8]5?\? nYVft%n%\I phajpgaceutically

S i.an: ique, - are converted, if desired, into
ag%ﬁ%le%q &Rt g

Ion salts thereof with a pharmaceutically
acceptabl e acid or base. The present invention relates

also to the synthesis | i, . '
n elscl) ?o tlhre]tS}?r{t es(ljsI 1fa1¥eese<§1l X

R2 Rl R3 O

The present invention relates a rmediates (I)[I'):

(III"),

wherein:

e Alk represents an alkyl group,

e 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 -(CH,),-NR,R;, and -O-C(0)-N-R,Rp, wherein R represents an alkyl group, an
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*ALkR4 N 90 RS Rsl o XH 15 wherein: Ak represents

an al kyl group, R, R2, R3, R4 and R5 are

i ndependently selected froma hydrogen atom a hal ogen
atom an al kyl group, an alkgnyl group, an al kynyl

group, a polyhal oal kyl group, an optionally

substituted cycl oal kyl group an optionally substi tuted
cycl oal kyl al kyl 20 group, ¥ _qrou

hyHOSX BEPHRQT &5 BRi5O 85‘?11Pa(I0RT69€§? Iy rSB ittgeh oaﬂlp@owg)ragmtom by one
ar, [ r : a g

5 o?%(\'?z%)af’}glg Ig)u%’g, gUiQ a{lﬁlg&)églpg‘gglg @E’t 6, az!hd fl%l%%aaﬁRE)Rb %Q%ndenﬂy
- Grotent AHRdREenvitene am aRkyt epours enctysalcaiﬂqél geylip, gr oygdoallgriatkyl

< 1 o e FeoRiFRBS S Redi B! GRE bE7T endpraly pibstivuted
g%%gzﬂiﬁl en}:l}lb Sord, dlﬂtI%Qf%)rfmftb%%Q Wwith fhe BH6gdR at@tﬂd:a.ﬁ@lng them a

pen g¥ represent a rogen atom an al
grpauglyl aPipgristyd air I{ylbergmra»d pgm@p,oy bﬁl@am@wlbllekfg@r ea@hr gﬁ fhosagyclic

ot BT PP oafithall st Pafieed RS eihthGhghioth HORPRR R R
f @hd'Rl; G It@"ethur twitht the chibbh @@t @ﬁ@mgcafemya BHuph&NCR Ry)-T'-,

pyrroly peridyl or plpera2|nyl group, it being
B rot Toawhicbrare s ares, OF idetTergito fgpesent B oxygen atom, a

ST T

c ythopemtitons o ar halbgey 4thent ds gnaofegerTErOMBRERA )3 inFlusjve; and Re
wherein T Eﬁg V. which are.the same, or |ffereq§,

r SPEERHR re&%@ﬂma% kyk, 850P<q1 AUy L BBIPo I B Gifjgrstood
Nyi2e at 1R0stRE oRthe (WA ZHURTE, drhg 18 n® a BAIbE&S 86k, when T and T'

represent a hydrogen atomor a halogen atom t is an
i maahgeprepend an Dxygen3itom ehd & represantiarRexygeepiodsent s a
hydr ogen atom an al kyl group or a benzyl group, it
bei ng understood that at |east one of the two groups.

oRRPEndRRf BRIcBSRRLEY @eﬂ?@s’eﬁﬂ@%y@f@@h\ﬂf&ﬂ d 130fbxY gro@sicdh alkyl
represent an oxygen atom and X represents an oxygen
agep or an alkoxy group,

e Ry 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 (Rgo and Rgy)
together form an oxo group or a group -O-(CH,);-O-, t; being an integer from 1 to 3

inclusive,

e X represents an oxygen atom, a sulphur atom, an amino group or an alkylamino

group,

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

pharmaceutically acceptable acid or base.

Among the pharmaceutical compositions according to the invention, there may be

mentioned more especially those that are suitable for oral, parenteral or nasal
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15 R80 and R90 independently represent a hydrogen
atom a hydroxy group, an al kyl group or an al koxy
group, R8 and R91 independently represent a hydrogen
atom an al kyl group, an alkenyl 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 (R8o and R81) and/or (Ryo and R91) 20 =
admipygfeationy tabdgtinosrriragdss.giublipse! tablgiso Gppsittos( kyapnges. eypposgitories,
creaﬂ%i, Qigtzﬁ‘éhté,'&%&geﬁrgefsre%r.‘ | to 3 inclusive, X represents
an’ oxygen atom “a sul'phur atom an am no group or an
al kylam no group, 25 to their enantioners and
di astereoi soners, and to addition salts_.thereof wth a
Theﬁwsﬁlﬁréew@w@m geoEdiapiaticasin ¥ fhdt 0%, PRFcg (i Hatire and
sevdfiR bIBE Qo &2l and PRSI 4 ORRIASE A M8idhGniy6e bRY.8ALAIORctal or
there nay be nentioned nore especially those that are
paregiteraldbipecially irgraaxknoysihrldwetuaitalose genesal byl ranges-from 0.1 to 500 mg per
admnistratian,. tablets.or .dragees, sublingual tablets,
24 h@&ﬁg& é%%tmle%&‘&%)é%, tQ 6%&1%@?18%% creans, ointnents,
The 46l dWihg BbSipRE SlustrhiRehs! 5O Etiondas 46 BoidhiteSinaGG &g Ng t O
the age and weight of the patient, the nature and
The sempetuirgsyolothet qomnpiusdy describert in He Exampleppnd the Preparations were
adm ni tion, whi ral., 0
cercfSReR B rtiecld sl Ui Rt PRt At d MR, mass
speci@htr@lety). ranges from 0.1 to 500 ng per 24 hours for
treatment in from1l to 3 adm nistrations. The foll ow ng
Exanples illustrate the invention but do not limt it

i f ey : i
e e L P B RS PR R om
wer@syiatisad undert thet cosdizions pesctibapmothe petent specdwiationii@sl 101 765

i.nfrared, NWVR ss. ,10. spectrometry etc.)). Th
end Sgid iy s TRUATHILS B ol NATLZE 1) PUSRT FPBITS Kapyn fo the
skille@ BERSE "H}SW?" o PG e, FrQRratiVBE ¢ t6 ¥ RERB S ARMirk R Tthd8 Shplying
~conditions described in the patent specification EP 1 -
limita@ion 7i@5anyakyaddpt mdnney inhavheahntheu spthesis tdgecribad et ithen patent

speclijt%aﬂgn %‘PI 1o lafétS ig ggéqueEdW ttosché( Qo%%‘ouglgs Bpt%e invention.

PREPARATION 1: 7-Ethyl-7-hydroxy-2,3-methylenedioxy-13-methyl-9,12-
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-methyl-6,7-methylenedioxyquinoline.

PREPARATION 2 : 7-Ethyl-7-hydroxy-2,3-methylenedioxy-13-cyclobutyl-9,12-
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-
dioxyquinoleine by 2-bromo-3-bromomethyl-4-cyclobutyl-6,7-methylenedioxyquinoline.
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skilled person. By way of exanple, Preparations 1 to 6
serve to illustrate, without inplying 15 limtation in
any way, the manner in which the synthesis described in
the patent specification EB.1 101 765 is adapted to

t he conpounds of the invention. PREPARATION 1

7-Ethyl - 7- hydr oxy- 2, 3- met hyl enedi oxy- 13- net hyl - 9, 12-

PRI AR BIRAN 3¢ | SahEhe S s dnomiedhviEpeiitns e tppety

according to lb%rﬁﬁJH?%%E@clmdiﬁf‘dl‘omﬁZ@mlpﬁn&% L the

20 patent specification 765, replacing t

2- br ono- 3- br onmmmlkﬁ-bﬁumlm%h%dlmeoxqu nol i ne by
2- br ono- 3- bronDnethyI 4- et hyl - 6, 7- net hyl enedi oxyqui no
ine. PREPARATI ON

The A oqgTEoPEhUPGRYeS 8<EinR P SHoBiebiRy SEsribpe iBegPlil o the
pateflt bﬂ’&éﬁfcgﬁgﬂ"EPyph@]P%B trébl{tc@ngr}he' NErdnd-8HrémembthyR 6 Tl methylene-

quin Adin a-8,10- dione 25 The title conmpound is
dlomqelpahmj By ¢ @+ tiony-1-brontrenatklHopiperadioppiopyl-6.7-difkenspmethylene-
di 1the patent specification EP 1 101 765, replacing
’°§¥ﬂ@nﬁl%7onn 3- br onomet hyl - 6, 7- met hyl ene-
Eb%#f?&ﬂMk@ﬁ%@h@e b%/hl | obut I 7 t hyl di
- br ono- r ononet hy cl obuty met hyl enedi oxyqu
inoline. -12- PHREPARATI oﬁy
7-Eth i fl oret hyl,gnedi ox hydr oxy-13-[ 3
plper¥!¥ﬁg%?gpyp%%@ 12- d?ﬁgdro 7 c%clopenta[6 7] -
i ndol Faumb [ 1, 2-68]29qui no#hBe- 8, 102.@ one The title
conpound i s prepared according to the nethod descri bed
in Exanple 11 of the 5 patent specification EP 1
L agi - dioxy-13-cyclobutyl-
PR O oy by dropy; 2 ifluoromethylenediony.2-eyclgbuty
2- br ono- 3- br oﬂqmehhydmﬂlbmdpp@ntﬁkﬁp’ﬂuplﬂllzaloﬂ,&bﬂqllunﬁblm
t hyl ene- d|ox§qg(gollne El enental microanalvsis: C»H
% N% 10 Cal cB'Gt®E?° 64.80 5.44 7.82 Found: 64.29 4.48
7. 70 PREPARATI ON 4.

The %ﬂ%@%ﬂpoﬁn@ﬁdﬁx‘éiﬂrea adcdiliinl YO HIRNBLINGH Qe KYYin HBmfiptd PDWf the
patent spemﬁcaﬂon EP 1101 765, replacing the 2-bromo-3-bromomethyl-6,7-methylene-

dioxyquinoline by 2-bromo-3-bromomethyl-4-cyclobutyl-6,7-difluoromethylenedioxy-
quinoline.

Elemental microanalysis:

C% H% N %
Calculated: 64.38 432 6.01
Found: 63.15 4.46 5.76

PREPARATION 5: 7-Ethyl-7-hydroxy-2,3-difluoromethylenedioxy-13-isopropyl-
9,12-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-
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9, 12-di hyd ro-7Hcyclop enta [6,7] in do lizin o [
1,2-b] quip oline- 8,10-dione 15 The title conmpound is
prepared according to the nmethod described in Exanpl e
11 of the patent specificatjon EP 1 101765, replacing
t he 2-brono- 3- brononet hyl - 6, 7- net hyl ene- di oxyqui nol i ne
by
. 2-brono- 3-brononet hyl - 4-cycl obut yl -6, 7-di_f | yor onet hyl en,
dioxygpiggljue qquYno|2-h@m05¥-@f9émra¢thhlr%¥saawaw 47;4152@0@%@%@&%”-
quﬁ§EE%U|ated: 64.38 4.32 6.01 Found: 63.15 4.46 5.76
ARATI ON 5:
Elenterfal myicroAndlysls:oxy- 2, 3- di f | uor onet hyl enedi oxy- 13-i sopr op
yl - 9, 12-di hyd ro-7H cycl ppenta [ i ndol i zi no
[1, 2-b] quinoliﬁg?625 8, J%blione $ﬁ§%title conpound is
preparagupeser digagst o t hg qaet hod glescri bed in Exanpl e
11 of the patent specification EP 1 101 765, replacing
t he 2Fpumho- 3- bi6dddret hy#-78, 7- methy? ene - 13
di oxyqui nol i ne by

- -3-pbro thyl-4-iso pyl -6, 7-di.fl ugro .en
PR SRETIQN §o ¢ Thy B wvdredromatuarmepiyteo BBy Aitafo-
Cal cul ated: 64p43 vy ;
PREPARATI ON 6? cﬂrp@ﬂta%,iﬁnd(ﬁ 1,26 qafhofiné3,f-d8ne
7- Et hyl - 7- hydr oxy- 2, 3-di f | uor onet hyl enedi oxy- 9, 12- di hyd
The rtitle colbpoynd apprepafed az¢drding| to Zharolethod-dsperibed in Example 11 of the

T S iy TN .
diox%'_ iﬁ@ﬁlﬁﬂ.‘g BPRTE-BORbIneMetER]-8, 710 fludiBme tHytdeaitkPguih blene.

br ono- 3- br ononet hyl - 6, 7- met hyl ene- di oxyqui nol i ne by
Elemenita] amgroandlysisronet hyl - 6, 7- di f | uor orret hyl enedi oxyqui nol i

ne. C % H% N %
Calculated: 61.17 3.42 6.79
Found: 59.78 3.30 6.58

EXAMPLE 1 : 7-Ethyl-2,3-methylenedioxy-13-methyl-8,10-dioxo0-8,9,10,12-
tetrahydro-7H-cyclopenta[6,7]indolizino[1,2-b]quinolin-7-yl
3-piperidinopropanoate hydrochloride

To a suspension of 0.8 g (2 mmol) of the compound of Preparation 1 in 150 ml of
dichloromethane there are added, in succession, 1.13 g (7.2 mmol) of 3-piperidin-1-
ylpropanoic acid, 2.28 g (12.7 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride and 0.34 g (2.78 mmol) of 4-dimethylaminopyridine. The reaction mixture
is stirred for 24 hours at ambient temperature and then filtered. The filtrate is washed with
sodium bicarbonate solution and then with water and is dried over magnesium sulphate.
After concentrating the solvent in vacuo, the residue is dissolved in a solution of
dichloromethane containing 30 % ethanol. 0.57 ml of 1N hydrochloric acid is added and
the precipitate formed is filtered off and recrystallised from acetonitrile to yield the

expected compound.
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El emental mcroanalysis: C %H %N % Calculated: 61.17
3.42 6.79 15 Found: 59.78 3.30 6.58 EXAMPLE 1

7- Et hyl - 2, 3- net hyl enedi oxy- 13- et hyl - 8, 10- di oxo- 8, 9, 10,
12- tetrahyd ro-7H-cyclop epfa [6,7] indolizino [

1,2-h] quino lin-7-yl 3-piperidi nopropanoate

hydr ochl ori de To a suspension of 0.8 g (2 mmol) of the

d of P [ 1 in 150 f 0
EXAMELI o e s melhetcne ot dcry oo B e Bodionn 5.1 -
Ez '227m}5r9%¥&omﬁ$§klgbé}ith[6,ﬂiﬂo%&%?l,ﬁ-b?@ﬁiﬂoli%7%ﬁ 9

1- ( 3- di mBtpiplesidimuppopgnoale Rydrobloride bodi i ni de
hydrochl oride and 0.34 g (2.78 nmol) of

4- di et hyl am nopyrj di ne. The reaction m.xture  i.s .
The dile fagPaRBA 98 PBURSISS _aard(}?%}he Bl le "ol iB i starting
mat«%{ah:ttﬁ%@&n]?(;[ﬁﬁ JripkdJakRni1HeRs B call Byhthat&diréBration 2.

I carbonate solution and then with water and is dried
over magnesi um sul phate. 25 After concentrating the

sol vent | cup, the residue is dissolved in a
A@§§§#§g¥%%jg4ﬁad?%ﬁ1%ﬁ%%ﬁthane cont ai ni ng 30 % et hanol
0.57 m of 1IN hydrochloric acid is added and the
recipitate formed is filtered off and recrystallised
E&gmﬁéetz@nDiﬂuqremteﬂlmr@ﬂwxyﬁeeth§k§é@tdé@lxcx: (haiperidyl)-
EXAVPLE 2 : . .
7 Et hyl - PrAPYLSR Sl tteaby dro TE ey clonenial6 7 lipdolizinell, 2l
, 10, 12 t epuiigdlicir g1 3ipiparsdiapprvpah6até] i ndol i zi no
[1,2-b]quinolin-7-yl  3-piperidinopropanoate
hydrochl ori de The title conmpound was synt hesi sed as

The ?[rgtﬁzgﬁnggfo%nﬂ Ny EXaMRh&istd oa% eRk@HA%nt BemsiIart ir@ﬁiaciﬁ% the starting

t he canpoun Preparation 1 being replaced
matdrial:tthatompouRd ey Rretaraiond. belviesreplepealcltyr that ¢iNfge)araion 3=
570. 3 EXAVPLE 3 :
2, 3-Di fl uoronet hyl enedi oxy-7-et hyl -8, 10- di oxo- 13-[ 3- ( 1-

EXAVIPIE i 9¥13)Difluoromethylenedioxy-7-ethyl-8,10-dioxo-13-cyclobutyl-
— propylT-8,9, 10, 12-tetrahydro- 7H-cycl opent aJ 6, %@ndqllg
no [1, 2- 18}9,10,02-defr sl dro-7TH-gyclgpgntalérT] wideliping lgwinolin-7-yl

3-piperidinopropanoate

The title compound was synthesised as described in Example 1, replacing the starting

material: the compound of Preparation 1 being replaced by that of Preparation 4.

EXAMPLE 5 : 2,3-Difluoromethylenedioxy-7-ethyl-8,10-dioxo-13-isopropyl-8,9,10,12-
tetrahydro-7H-cyclopenta[6,7]indolizino[1,2-b]quinolin-7-yl

3-piperidinopropanoate

The title compound was synthesised as described in Example 1, replacing the starting

material: the compound of Preparation 1 being replaced by that of Preparation 5.
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The title conpound was synt hesi sed as described in
Exanple 1, replacing the starting material: the
conmpound of Preparation 1 being replaced by that of
Preparation 3. EXAMPLE 4 :15-

2, 3-Di fl uoronet hyl enedi oxy- 7- et hyl - 8, 10- di oxo- 13-cycl ob
utyl- 8,9,10,12-tetrahydro-7H cycl opent a[ 6, 7]

ex B B3mibuapehedlenonioy Tt 81 g 4120012 tetrabydro-
synt hesi ﬁﬂdcﬁﬁ)diﬁﬁﬂshgﬁﬂoiiﬂnﬁxQnﬂk;ainhlinmpl apipgidine
starting material: the conpound of Preparation 1 being
repl acedbbtanohte of Preparation 4. EXAWMPLE 5 :
2, 3-Di fl uor onet hyl enedi oxy- 7- et hyl - 8, 10- di oxo- 13-i sopro
pyl - 8,9, 10, 12 ,

The t@le 2bygo@rd’ sy shoipental £, didcritled iini Bedriple- b] replacing the 3-

~quinolin-7-yl 20 3-pi peridi nopraopanoate The.tit] i

plpen@npmp@qmgméWt%@@?@@&o%ar@é 251y B8 I?Hia%%’a%l Siar%‘g material:
reRLAg Ling re IR bl Ahat of PRp&ABREN Of

the ¢ r 8?@%@?%%H%m%%?ag&gggfaced gyziﬁat gf Preparation 5.
- 15 EXAWPLE 6 :

2,3-Difl hyl di -7-et hyl - 0-di -8.9..10, .
e A L L S A0 B g
expegilﬁjleqlﬂl hgich\ﬁles 31k ARIHHutable Btsaarat e The title

compou was synt hesi sed as described in Exanple 1,
repl acing the 3- 5 piperidi nopropanoic acid by
- D i di ut gnoic aci d,an lagd I LidShvdro-
X AR PR R0 R 3 TR o Qb 35 02 Py
by that of7rRepdéyeith[6L7]fdoliziac Ieavplapinidin?-yES qripdréding-
to 21 (see hereinbel ow) were obtained by adapting

exper i mnentpabpprasdedures | to 6, using suitable
substrates. EXAMPLE 7 :

7-Ethyl -2, 3-di fl uoro-1 3-i sopropyl -8, 10-di oxo-8, 9, 10, 12-
EXARIPIaDg dr G-Ef1-2,3-difluoro-8-[2-(1,3-dioxolan)yl]-13-isopropyl-10-oxo-

3-p |C ?; g r io 8 %?&,g;g%&g@%@yﬁg&éﬁé@; [%W] Pn%oiigi_n?)'[ﬁﬁ-b] quinolin-7-

7- Et hyl - 2, 3=di: QnPodamoate 3- di oxol an)yl ] -13-i sopropy
I-IO-oxo-)g?g?&éa%%-P§¥£aﬁydro-7FLcycIopenta [6, 7]
indolizino [1,2-b] quino lin-7- vyl

EXE.I_VPPILp]g r9 I: di 1@‘3&[ &%%Q)gl?ﬁlgthyl)amino]propyl}-7 -ethyl-2,3-difluoro-8,10-
diox0-8,9,10,12-tetrahydro-7H-cyclopenta[6,7]indolizino [1,2-b]-

quinolin-7-yl 3-morpholinopropanoate

EXAMPLE 10 : 2,3-(Difluoromethylenedioxy)-7-ethyl-8,10-di0xo-13-cyclobutyl—
8,9,10,12-tetrahydro-7H—cyclopenta[6,7]indolizino[1,2-b]quinolin-7-

yl 3-dimethylaminopropanoate

EXAMPLE 11: 2,3-Ethylenedioxy-7-ethyl-8,10-diox0—13-methoxyethyl—8,9,10,12-

tetrahydro-7H-cyclopenta[6,7]indolizino[1,2-5] quinolin-7—yl

3-piperidinobutanoate
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15 EXAMPLE 9:

13- {3-[ Benzyl (et hyl ) am no] propyl }-7-ethyl -2, 3-di fl uoro
- 8, 10-

di oxo-8, 9, 10, 12-t et rahydro- {4t cycl openta[ 6, 7] i ndol i zi no
[1,2-b]- quinolin-7-yl 3-norpholinopropanoate EXAVPLE
10

(Dfluororrethylenedloxy 7- et hyl -8, 10- di oxo-13-cycl
Wsw K thylenedioxy aheihy #%%wb%éw%W@wwmethyb
i ndolizin . -7-
yl 3-di met :18)7# é(r}ﬁl%ggt]rm%’mnrga‘?é %é%ﬂm:dommo[l’z -blquinolin-7
2, 3- Et hyl enl&epipenidifropi-dpano8tel 0- di oxo- | 3- met hoxyet hyl -
9,10, 12- tetrahydro-7H cycl openta [6,7] indolizino
[1,2-b] quinolin-7-yl 3-piperidi nobutanoate - 16
EXAROYHE R 15 3. “Methylenedioxy-7-ethyl-8,10-dioxo-13-methyl-8,9,10,12-
_"2—3-—Et'h'yl enedi oxy- /- et hyl - 8,"10- di oxo- 13- di mét hyI ani none
thyl- 8,9 tiﬁahﬁdltoe’fHecbryMpmtﬁ[G,Hyui@pmmth@Jm]lmnH@-ﬁr)zh no
[1é 2- b] quwg{ﬂepldzno&opand%té)er| di nopr opanoat e EXAVPLE
2, 3- N@thylenedloxy 7- et hyl -8, 10- di oxo-13-net hyl -8, 9, 10,
12-
_&@mw G-Ghlaryt-efbuh-AloreBidsidotrioNorb9 104 2 perahyidner Hi-

7-yl pi [
3Gl or or 3s(RREDEPFREARRALS RIMKE MY eyl o
hydro- 7H ;ﬁpéﬂa@ﬂﬁbﬁ;ﬁ@ﬁ)ﬁn@tel ndol i zi no |
|, 2-b] qui nolin-7-yl 3-(4-nethyl- piperazino)propanoate
10 EXAWVPLE 15 :
mﬁﬁ%% 73-€:hfl% ﬁetﬁgv? o?o £, 911Qr Eridx%xs)9 80 Q'Zthtrllgyal%t'fﬁ-
cyc [ I zi RO [ -b] " qu in

ol i n-7-yl csrcmenm{&;y]m¢n1;zmn{h,2+hhqﬂ)lppbpﬁmde& €4 @fﬁMbLE

16: . .
2, 3- Met hy IRIREFZIROYRTPPARRAIE. 8 10- di oxo- 13- cycl ohexyl - 8, 9
, 10, 12- tetrahydro- 7H- cyclop enta [6,7] indolizino

1,2-b] quinolin-7- 15 31? peri di nopropanoat e EXAMPLE
EXANIPLE 16 : 2 3- Methylened10xy-7-et y1-8,10-dioxo-13-cyclohexyl-8,9,10,12-

|1§ 8’3' ggl{ dro- -cafF op?ﬁ?&t@?nd]o%z qfo?r,g-’bi?&,#lﬁghwll dy

Y& openta ['i*zi no
[1, 2-D] qLB-ﬁQJehﬂlﬂopprﬁr((a‘ﬂe

EXAMPLE 17 : 13-Cyclobutyl-7-ethyl-2-fluoro-8,10-dioxo-3-(1-piperidyl)-8,9,10,12-
tetrahydro-7H-cyclopenta[6,7]indolizino[1,2-b]quinolin-7-yl 3-(4-

methylpiperazino)propanoate

EXAMPLE 18 : 13-(4-Methylpiperazinomethyl)-7-ethyl-2,3-ethylenedioxy-8,10-
dioxo0-8,9,10,12-tetrahydro-7H-cyclopenta[6,7]indolizino[1,2-b]-

quinolin-7-yl 3-(4-methylpiperazino)propanoate

EXAMPLE 19 : 3-Chloro-7-ethyl-2-methyl-8,9,10-trioxo-8,9,10,12-tetrahydro-7H-

cyclopenta[6,7]indolizino[1,2-b]quinolin-7-yl 3-piperidino-

propanoate
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nmet hyl pi per azi no) propanoat e EXAMPLE 18:

13- (4- Met hyl pi per azi nonet hyl ) -7-et hyl - 2, 3- et hyl enedi oxy

-8,10- 20

di oxo-8, 9, 10, 12-t et rahydr o: ¥+ cycl opent a[ 6, 7] i ndol i zi no

[1,2-b]- quinolin-7-yl 3-(4-methyl pi perazi no) pr opanoat e

EXAVPLE 19:

3- Chl or o- 7 eth nmet h 9,1 tr| 10 tra
Xraemtdapav §1lpﬁia@fq g g fgtlﬁ}lajﬂr%ﬂlz rGYe Pﬁvta-

3- pi peri dif A B quinblink ettdin t

7 Ethyl - ﬁ%@@%‘*@% a7 e 1“9‘9*%% RIROPIOPARONE L oy

clopenta [6,7] in dolizino [1,2-b] quinolin-7-yl

ExAMBAEH 50 E R R e dtofs o, Cnethy-Lrpropemu)cflp-dionp-

0- di oxo- 8,814, m@&rilgtd'ramfﬂﬁﬁigﬁé‘n@y[ﬂmﬂﬁhﬁnb A.,2-b] quinolin-7-
i ndol i zi no %1 2-b] quinolin-7-

3- pi per i diyhdnipgradiaapeoPERAMPL E 22

7- Et hyl - 2, 3- net hyl enedi oxy- 13- cycl obutyl - 8, 10- di oxo-8, 9

, 10, 12- tetrahydro-7H cyclopenta [6,7] indolizino
EXANPLH)2 6UiPeyl42;3/mythydenedioxy-13-cyclobutyl-8,10-dioxo-8,9,10,12-

hexahydr ocycl opent a[ c] pyrr ol -yl pro oat e
Pyclr ool R @hiie- T BopUBIH PRy e ek 7oy -

Sle;g: : glegopr o@m a&mdi[g@yﬁfdl'ﬁlﬁ)b@lp%opé&ate hydrochlorlde

3- hexahydr ocycl opent a[ c] pyrrol -2( 1H) - ylpropan0|c acid
The afite cogpbatd Nngast Benthésivetli mg demtribed ain: Exkivepleodpaepidcing the 3-

pipemggtlggg ag'ldbl:%ll g%eg(gh%ld?occgc opgntgfq?pyrro 2(1?5)%8{0%&'10019 agld and
- | | Bat of
repla?cilg q% s't%tn’%% ﬂﬁa‘t%%’%e@a@g%?ﬁuﬂdgopy SRHbY 11- iddrd12%8 9. tHat o

 openta [6,7] indolizino
Preppiatidgn B8] qui nolin-7-yl 15
3-[ (4aR, SaS) - oct ahydr oi soqui nol i n-2(1B)-yl ] propanoat e
hydrochl ori de The title conpound was synt hesi sed as
EXAOPEE ppd iEtlE,)iémlnf‘etﬂyleﬁ&H&é}MﬁEydmm@r-s i1 patibLh-8,9,10,12-
—  I-ylpropanoic acid
3-[ (4aR, 8atsyrabydahwrqsfucb@qma{ﬁﬂlmﬂwmll,ﬁrlﬂguwan&-tl

of  Pr opar arTORRE ok by Bl AU GE) StprbifadigePound

hydrochloride

E

The title compound was synthesised as described in Example 1, replacing the 3-piperidin-
1-ylpropanoic acid by 3-[(4aR,8aS)-octahydroisoquinolin-2(1H)-yl]propanoic acid and
replacing the starting material: the compound of Preparation 1 being replaced by that of

Preparation 2.

EXAMPLE 24 : 7-Ethyl-2,3-methylenedioxy-13-cyclobutyl-8,10-diox0-8,9,10,12-
tetrahydro-7H-cyclopenta[6,7]indolizino[1,2-b]quinolin-7-yl 3-[(6,7-

dimethoxy-3,4-dihydroisoquinolin-2(1H)-yl]propanoate
hydrochloride

The title compound was synthesised as described in Example 1, replacing the 3-piperidin-

1-ylpropanoic acid by 3-(6,7-dimethoxy-3,4-dihydroisoquinolin-2(1H)-yl)propanoic acid
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20 Preparation 2. EXAMPLE 24 :

7- Et hyl - 2, 3- et hyl enedi oxy- 13- cycl obut yl - 8, 10- di oxo-8, 9
, 10, 12- tetrahydro- 7H cycl openta[ 6, 7] i ndol i zi no[ 1, 2- b]
quinolin-7-yl 3-[(6,7- dimis-

et hoxy- 3, 4-di hydroi soquinolin-2 (1 H-yl] p ro p ano
ate hydrochloride 25 The title conpound was

Synt hes t:hg S %ﬂ?rig_ ’;T/jlf%sﬁ’?lra gﬁ%?%g%?gxp@ngl)ﬁep%tat{o%pl glemg geptlaced by that

OfPQP&QU&ngnEthoxy 3, 4-di hydr oi soqui nolin-2(1H)-yl) propan
olc acid - 18 and replacing the starting material: the

conmpound of Preparation 1 being replaced by that of

Preparation 2. pRXAVPLE A @ In
vitro activity Slj;ﬁﬁ%&ﬁ aem a L1210 and the
human col on carci nomas HCT116 and HT29 were wused in
vitro. The cells are cultured in RPM 1640 conpl ete
EXAMBLE A :nefit vfiodsHVBY ning 10 % foetal calf serum 2mM
glutamne, 50 units/m of penicillin, 50 g/m of
streptomycin and 10nmM Hepes, pH = 7.4. The cells are
The @ingtnei lbmletaedua)hlmo:ambtbatlmmaarmlcmr @Iciamp@s BE Tt1d6tahe HT29 were

d h
usedg%‘;‘%%gxtg% g‘g‘g})ﬁ%%ﬂ&ﬂ %dnmg l?%gﬂ %guéeatg)ﬁgﬁﬁﬁ@trgg)talmng
10 thﬁeﬁPr&ﬁf sBfuny ! th%a{ahﬁné S5 hﬁﬂtsﬂhllamfl perdliby $0 pg/ml of

orinmetric assa e Mcroculture Tetrazol i um Assay
strepfidmy Garnil d bk LepesalpH| — Candbe cetissare distifuiahen pagoplates and are

oo b0 BB SR PORFR T TR S0 e iaro

or 98" WurS emetri on 208 Hh®)t Taatreehbee bf Sfldbi/e Sels. th'Eh equantified by a
conpounds of the invention appear to be power

ul
cologigneticonssay, thsaMicsoculwee Tetsmolun dssay ¢ SCBIé‘iﬂﬁbael ef oL, Cancer Res.

47, iél@i{?? M%Wﬁ?gg&%géﬁp)}ﬂge%&%fngteﬁﬁ% LY {Heyldsg:'(_’[ge QBMentratlon of

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

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

being substantially below 1puM.

In vitro activity
ICs¢ (nM)
L1210 HCT116 HT29
Example 1 4.2 - -
Example 2 - 1.5 3.7
Example 23 7.3 1.1 24
Example 24 7.9 0.7 2.6

EXAMPLE B : In vivo toxicity

The compounds are formulated in a Tween/water mixture and administered by the

intravenous (i.v.) route (administration over three weeks at the rate of once per week, the




10

15

Exanple 2 - 1.5 3.7 Exanple 23 7.3 1.1 2.4 Exanple 24
7.9 0.7 2.6 EXAMPLE B : In vivo toxicity The conpounds
are formulated in a Tween/water m xture and

adm ni stered by the intravenous (i.v.) route

(adm ni stration over three weeks at the rate of once
per week, the - 19 injection volune being 0.2 m /nouse

.. Wth increasing doses of, conpounds of 6.25, 12 5,
injectiod VoY PRES Ogo"'”%%éserﬂ“é‘émﬁ?%z“% deses o ceripesnds of 9-222, 125,25
ond L B e e S e N AR S R The
maxiveingtoletadasdose (MR )ds thredarg2et ditse BauBingweejtherf deathamylaeweight loss
¢ the co gr#md of Exanple 2 has an MID of 25 ny/kg
of morqiPB ¢l {bus  adni ni stration once per week for 3 weeks)

or two tinmes less toxic than its "non-esterified"

cl ose structural hom)lgtgue (the conpound of Preparation

By wyy pbexanie sthensompoyid,ef Bxample 2yhas\gnt T eelhdr me/ke (igravenous

16.. EXANPLE C . Phar [ j.ti o . "
s P A TGP 2 7 Groetudh TanTRr aoe o ity mossgfed
clos@gtradtuat homelogn@ (1R icempoundConprepardtiat 2FRartht ear@e in vivo activity

..................................................

Cortpound BFEXARAEBSE .. ooooooooooveeeeeeeeeeeeeseeeoeeossmeessesseseessssssssssssssssssssssssessseee 10g

Hydraxypropyleellulose .. ..., e2 g

Wheat starch...... o0 3 12 g T S s 10 8

LactOSe ottt s L L s et L e L e b e A B e e B et e 39 100 g
Tal c

MAGNESTUIN SEEATALE ., vvesvprneepenenssgensegenemsetensesessesegenpeenseteseasstonsesegonseg sonssgonmeseonsegenmeroncess 3 8

Talch-"ZO-CLNI\/SlCon'poundsofB g

formula (1) : 2 R1



R3\'\ O NRIr RA NROO 4 R5 Alk Rai Rao A Kk'_ X
X wherein : 5 Ak represents an al kyl group, RI1,
R2, R3, R4 and R5 are independently selected froma
hydrogen atom a hal ogen atdm an al kyl group, an
al kenyl group, an al kynyl group, a polyhal oal kyl group,
an optionally substituted cycl oal kyl group, an
optionally substituted cycl oal kyl al kyl group, an
optionally substituted aryl group, a hydroxy group, a
hydr oxyal kyl group, an alkeMM30 group, an al koxyal kyl
group, a nitro group, a cyano group, an aeyl oxy group,
a -CKC» R group, and the groups -(CH )P NRaRb and

1L &%San&¥o uldiprein Rrepresents an alkyl group,

al koxy group or an am no group (optionally

substltuted on the nitrogen atom by one or two al kyl
groups), p |s]@n |ﬁteger fromO to 6, and Ra and Rb
i ndependent | y J?epr @3ent a hydrogen atom an al kyl

group, aRrR S cycl oal kyl al kyl group,
an acyl gro ubstituted aryI group or
an optional j : Reyl group, R and
Ro formgp \ ' & Ni gt om carrgl'ng t hem
a pyrroly?, pggerldyl LRErazi nyl group, it being
possi bl e for of those i oups to be
optionally substituted, AM="0r adj acent groups

fromR2, R3, R4 and R5 forn1tcgeﬂﬁﬁr with the carbon
atonms carrying thema gioup XT- (CRCRd)t-T' -, wherein T
and T', which are t@ same g

wherein :
5 e Alk represents an alkyl group,

e Ry, Ry, Ry, 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, an

J optionally substituted aryl group, a hydroxy group, a hydroxyalkyl group, an alkoxy

10 group, an alkoxyalkyl group, a nitro group, a cyano group, an acyloxy group, a -C(O)-R
group, and the groups -(CH;),-NR.Ry and -O-C(0)-N-R.Rp, 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), p is an integer from O to 6, and Ra and Ry
independently represent a hydrogen atom, an alkyl group, a cycloalkyl group, a

15 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,
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different, represent an oxygen atom a sul phur atom or
a group NRe; R and Rd, which are the sane or

di fferent, represent a hydrogen atom or a hal ogen atom
t is an integer 5 froml to-34nclusive; and Re
represents a hydrogen atom an al kyl group or a benzyl
group, RSo and R90 independently represent a hydrogen

at . hydr oxy grou | kyl gr.ou or. an I 0X
3t O, Bere sl R dfse Rardtt 1 PeB B it S W stoms
34@yihg alerdl| K ero§ ORPCREY) Al K enddreid! Pushd TQ WhicRMire the same or
al kynyl group, or, taken in pairs on adjacent car bon
gilEHet. EagseHan PHEPR 0B AGUIDBYT HAMAXia BAED §+-BuR. 496 Rq, which
S r )

tta%éfotg? Ege%lg %# 8%39&& re ﬁ?&}touﬂgrdgfg]eé a@é]‘g _}%%é&%,ﬁgﬁ’an integer
frbnbdaltcmg iaclusing; eagfeeré Feprastntt @ I&dmgehmdm,ean alKylbgdu'or a benzyl
whi ch are the same or different, represent an oxygen
&t%M a sul phur atom an amino group or an al kyl am no
group, Alk' represents an al kyl ene, al kenyl ene or
al kynyl ene chain, 15 G represents a group NR6R7

o Riearel Ry, independdndy r&fesntla Rydrogpr temnt hydaxly group, an alkyl group
i nde Endentl of the other, a hydrogen atom an al kyl
QFQb% 0% &YEP-oal kyl group, an optionally substituted
aryl group, an optionally substituted arylalkyl group,
an optionally substituted cycl oal kyl group, an

e Bpit M@l Ih}desenthly u¢rerekenty bydragdoydtaink g alipybgropp,aam alkenyl group

y substityuted heteroatyl group or an

St GREPYIYETSUI, oty BKe Pupii SHEIACCR P OHIGIP gy iggber foym a bond
@famlaeae R g’ OF Wb gaﬁfdaﬁgr %5 {Rsh Bifd Rwaﬁ%n (R, Qb %5 “together

- menber ed nonocyclic er ocy cloa kyl grou -
ana@n@xowomorrﬁemw e@-(6He)ycPt, d1 bﬁem&monweb ofnyl t0232mc1u51ve
al kyl group - wherein: Y Y represents a nitrogen
atom an oxygen atomor a CH2 group and * RS represents

A O OgRidh akcO s@te of Hivlerdht, QbiteseAla®BkygeAakdny, a sulphur atom, an

substltuted cycl oal kyl
amino group or an a kylammo group,

Alk' represents an alkylene, alkenylene or alkynylene chain,

G represents a group NR¢R7 wherein:

i) either Rg and Ry represent, each independently of the other, a hydrogen atom, an alkyl
group, a cycloalkyl group, an optionally substituted aryl group, an optionally substituted
arylalkyl group, an optionally substituted cycloalkyl group, an optionally substituted
cycloalkylalkyl group, an optionally substituted heteroaryl group or an optionally
substituted heteroarylalkyl group,

ii) or Rg and Ry form together with the nitrogen atom a 5- to 8-membered monocyclic

heterocycloalkyl group .— Rg ora 5-to 11-membered bicyclic heterocyclo-
Y
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group, an optionally substituted cycl oal kyl al kyl group,
an optionally substituted 5 aryl group, an optionally
substituted arylal kyl group, an optionally substituted
het erocycl oal kyl group, an®ptionally substituted
het er ocycl oal kyl al kyl group, an optionally substituted
heteroaryl group or an optionally substituted
het er oar yl oup, their enantioners and
a&Whg@epee#goE%rg, and, velohdéini on salts thereof with a
phar maceut i ly 10 acceptable acid or base, it being
understood that: - the term al kyl denotes a |linear or
branched chain of from1l to 6 carbon atons, - the term
I e r j from2 to
5 ST R el ol B Bl e R B HOR e s, 15

= Rpecpresemsal Hyyiryden deornt asallayll grorgg an optitmadiychbstitethd r:yploalkyl
of from2 to 6 _carbhon atons Elnl from

t r BIue, %mgonallyt ﬁg)sp@,tqﬁ qul%?]@fﬁ%l Xile Rs Al o|pg' H‘éaglry %1‘bst1tuted
Igl vy l?’ 'ﬂ?dﬁff)@dltufeﬁnéﬁlamym Orbti® Ml obﬁoﬁally substituted

car o atons, = the term al kenyl ene denotes a |inéar or
br Aetetvegcldalicgl gmlp,r adioptadnatly rsubstﬁutn@ hetespryzloatkyélkyd group, an

car bo 1.to 3 double
al Q%}.{?ﬂa Xéﬂﬁséﬁ%}fxéilgtgpc}afﬂ egg?upo?roagpr %pnboﬁlggy tll‘t\)/séllt&te% hétgrrog}ylalkyl
ragigpl containing from2 to 6 carbon atoms and from |

to 3 triple bonds, - the termacyl denotes a linear or
branched al kyl - carbonyl radi cal containing from1l to 6

their eélapté%flgrts AT d die s%reicngomer E‘a\%}ihf}ﬁ ¥al&e@91te8f’ witll ¥ hacdcally

I near or

ammbﬁgmﬁnﬁdn&mégcontalns fron11 to 6 carbon atoms, -23- -

the term acyl oxy denotes an acyl-oxy radical, the acyl
group of which is a linear or branched alkylcarbonyl

ﬂbeﬁ%ﬁkﬁg&Kmdt ge tem aryl oxyal kyl denotes an

group, the alkyl group of which is

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,

the term alkenylene denotes a linear or branched divalent radical containing from 2 to 6
carbon atoms and from 1 to 3 double bonds,

the term alkynylene denotes a linear or branched divalent radical containing from 2 to 6
carbon atoms and from 1 to 3 triple bonds,

the term acyl denotes a linear or branched alkyl-carbonyl radical containing from 1 to 6
carbon atoms,

the term alkoxy denotes an alkyl-oxy radical, the alkyl group of which is linear or

branched and contains from 1 to 6 carbon atoms,
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30

i near or branched and contains from1l to 6 carbon

atons, 5 - the terns aryl al kyl, cycloal kyl al kyl

het er oaryl al kyl and het er ocycl oal kyl al kyl denote
aryl -al kyl, cycl oal kyl -al ky®°; heteroaryl -al kyl and

het erocycl oal kyl -al kyl radicals, the alkyl groups of

whi ch denote a |linear or branched chain of froml to 6
tEARRAMN S XY Bdenvick hE dc§L sy eldidag | theltyll grdemot ehich Isi nliagar or
or brancChed carbon chain containing from1l to 3 carbon
beanshed alkglichrbonyliradiealy hal ogen atons, 10 - the term

| £l . hl o : L di o
(i Gt Py A AR 1 ahorsary Bt e Al Rgorbr aich is
line&ad¥WranchBd ey tontAhdMreh ana @hiatton adsms,

tetrahydronththy! group, - the tern10ﬁéloalk%% denot es

the trmmo eydhikyl, ayclorlbylelkys hejeteaylatadrnghsipowsioekivialng denote

fro to.1 ar,ban.at o i ' .
etk e R R A Ml A BBy radicals, the
A8 ik BF GAIGH dedl6tR ol BsartoriTearehyd thain of frbinclytol 6 carlgmonipms,
wherein at |least one of the rings is aromatic,

thotermi polyhgldallofhdsnates 4 kingarpg b carbopychagm caitainHg from 1 to
from1l to 4 et ted from nitrogen

% q&@ﬁﬂ%ﬂaa%t Bﬁﬁ#?yfﬂﬁﬂ%m%%%ﬁgheterocycloaIkyI denot es

tBe 1EROmldPen Bbnd@¥Clid@ing! @lgrindh beimihs osiatiiteatens,or 20
unsaturated with 1 or 2 unsaturated bonds, contaijnin

the damd arpl Henotenc phemer saphibyl, dadanyninsignyls gHvidrpRapathyl or

heter.o atons, sel ected from nitrogen, oxygen and
t@ﬁ#ﬁﬂﬁ??pbtY%%D%&pression "optionally substituted" when

tHS @i E‘)Ldl&{l 1i @oted a@mphodtliaoy Ibidykhi¢ hydwyadboaldeghp osntaining
cycl oal kyl al ’kyl , heteroaryl or heteroarylal kyl, agd
ﬂmnért@cyg ik ylongsy andw@ﬁ@é’é&@%&l‘%@ﬂtﬁ’fa%ﬁ WP Jups 2 safwated
tgat the respective aryl, cycloal kyl, heteroaryl and 25

q? %rocycloalkyl groups nmay be substituted by from1l to

tBe ted@MHet&ahryDerditdsl emeRtcychitibsbicyclengrsups elhecdiedt leasne of the
hal ogen atom and, t he_groups al kyl, a%kogx, al k I.thifohll 4
riflgéyib arfmpHicn pontaising framy HEOAY MNBHYeIRRSEy il <oRigh g from 1 to

' .o i ituted b
A0 Gul i PGP GO BB (L B one o

the RérhD Retetogyclaalksl Hénstaach aonbher bi-tydigegroap ovhibly iosaungted or
two al kyl groups), acylam no (optionally 30 substituted
lgﬁamf@éec%mtg do@r? HRsrEed gﬁncgsb R?fﬁa 315(33/1 £1o 1 ring members and
c%hﬁ?ﬁi}{g ﬁroH‘xof] ¥d 4 n&BIBRMs &ichted from nitrogen, oxygen and sulphur,

the expression "optionally substituted" when used 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
heterocycloalkyl groups may be substituted by from 1 to 3 identical or different
substituents selected from a halogen atom and the groups alkyl, alkoxy, alkylthio,
alkylsulphinyl, alkylsulphonyl, hydroxy, mercapto, cyano, nitro, amino (optionally
substituted by one or two alkyl groups), acyl, formyl, aminocarbonyl (optionally
substituted on the nitrogen atom by one or two alkyl groups), acylamino (optionally
substituted on the nitrogen atom by an alkyl group), alkoxycarbonyl, carboxy and
sulpho,
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sul pho, -24- the expression "optionally substituted"

when used in relation to the groups pyrrolyl,

pi peri dyl or piperazinyl neans that the groups

concerned nmay be substitute by from1l to 3 identica

or different groups selected fromal kyl, al koxy, aryl,
arylalkyl, aryloxy and aryloxyalkyl. 5 2. Conpounds of
the regﬁije%l((ﬂ )o;ﬁﬁ%@l‘l}d kiGtitPed®| ahdh dsedViNaeREiBn Ab Khe groups pyrrolyl,
represents an ethyl grou their enantiomers_an
pailybrepipsersy smearsdhaidhi giosps g@tc'@@eti Ayt Su\h/ﬁtttﬁteé by from 1

tgl’g nat?ﬁ?ar %aflferé%t%&? S sepetc%dc m al lb@\g .%ﬁyl%fgﬁ)ﬂlﬁgd%yloxy
damadbrilegeiiier form an oxo group, or mhereln RO0 and R91

together forman oxo group, or wherein R80 10 and R81
and al so R90 and R91 formtwo oxo groups, their

gbﬁt@ @fhﬁo%ugaa@%&fo%hg Qg%tatm anghaddi Alop é)@@tt@ an ethyl

ceut acCept abl e aci
bgﬁﬁp, ﬁtelﬁenmnunﬂs afid fdtnsmdoaso(ﬂe)s andoadiiitgn sdtsctheraef Myith a

wherein RS represents drogen atom their
eH%ﬂ?@%ﬂ%W%'%ﬁﬂmﬁﬁg@ﬁﬁﬁﬁﬁ¥@ﬁhers and addition salts

thereof with a 15 pharnaceutlcally acceptabl e acid or

base. 5. Conpounds of formula (I) according to claim 1,
wWEempbmdeyf taendadl)mcaﬂmgstelcéeame]d wifereimBao Bydi Rogtogether form

atom a hal ogen ato | kyl d | ko

qFoie B e pF SBIETE FOers e e el By ag) Sangiub ¥ yherein Re
agel tRPMakiss ROEREOTRWM Fdima tbas:Rgestpss ahdiy enanttomers and
acceptabl e acid or base. 20 6. Conpounds of fo

ad@@tpmowgntem endiagdition wpltsr hpigofRaith rtldplﬁmwgl@?ﬂ aOFBE‘tﬁ’?IS\ acid
g¥lened|oxy or et hyl enedi oxy group, their
omers and di astereoi soners, and addition salts
thereof Wi th a pharnaceutically acceptable acid or

%z%pﬁnqﬁzo %%&gm&:eg&%tlogﬁ%ﬁz 1,aYV %rlregnlt I‘re%p?es%lntaslianﬂly]éfrogen
¥ e d Adshidd 9AltsSBlebesf with
enant | Ao Wet%ﬁﬁtgﬁnggaa%ﬁ EROLRBRBMSrs, 2R il OAltsSBlefedf with a

armaceutical |y acceptable acid or
bak®&maceutically acceptable acid or base.

Compounds of formula (I) according to claim 1, wherein Ry, R3 and Ry are selected
from a hydrogen atom, a halogen atom, an alkyl group and an alkoxy 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 R3 and Ry4 together form a

methylenedioxy or ethylenedioxy 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 R; represents a hydrogen
atom, their enantiomers and diastereoisomers, and addition salts thereof with a

pharmaceutically acceptable acid or base.
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10.

11.

12.

13.

14.

-25- 8. Conpounds of formula (I) according to claima1,
wherein R represents an al kyl, cycl oal kyl or

cycl oal kyl al kyl group, their enantioners and

di ast ereoi soners, and addi#ion salts thereof with a
pharmaceutically acceptable acid or base. 9. Conpounds

of formula (1) according to claiml1, wherein Rl

I ERNEDAAAS oRforfld Oaktirding t8UNSH 1 Uivderedd W, @p@ents an alkyl,
their enantioners and di astereoi soners, and addition
savelealkylher epflogdiylplial graapndlcay enantiomers aed diaskreoisumeys, and

CPAPAS sl o R P B h oY) Acb iR RER i 61 n o

and R7 formtogether with the nitrogen atoma 5-

t Q- 8- nember e nmonQcycli.c heterocgycl oal kyl group -N R
BRI o (PBpH B DT BB, Hhoreii s Faiseht an opfionally
OX Y& gfpll ro@a,%ay Rn&ttonand a8 dﬁdﬁsw&@oﬁ%ﬁ&s,aaémy SARESD salts

atom or an’a group, their enantiorners an

dittees¢cd va th spimemsceusinglysatdentitde agdlot baseher eof with a
phar maceutical ly acceptable acid or base. 11. Conpounds
of forrmula (I) according to claim1l1l, wherein Al k'

I €RLARAAASS oA oY |(BNecolii o cldigi T, Ghafin GMedeseid a group
di astereoi soners, and addition salts thereof with a 15

phEksRanodarein By pyd Re foamttagateer ydibdthe pitrpgen atoppa Sciongransmbpsred
of formula (1) according to iqil, wherein X and X,
whiosihcystie hetgeocyelaptylogroen ffaF eny “er eREEIENY represgiiy gatrogen
atom or a sul phur atom theix~¢nantionmers and

di astereoi soners, and addition salts thereof wth a
phiamae ekYdesaAtom oa e eapirabieantRerepgisea ddiydmgen gtom or an alkyl
%g{ﬂﬁ; %Eogqgn%{)r@élrsaax{ci hia@&?e%ﬁs%hﬁgs,tagldcluf’dimr} salw{}{%lpeo'fsxvith a

nplidiylb engidhlDxycckFabietabilor 8ask0- di oxo- 8, 9, 10, 12-t et r ahydr

o- 7TH cycl openta[ 6, 7] - i ndoli zi no[ 1, 2- b] qui nol i n-7-yl

3- pi peri di nopropanoate, its enantionmers and addition

S [ a

R s TS e

1gronipi cheii snabtiehteyd afd asRBeoisomers, and addition salts thereof with a
enedi clobu&%&;s,lo-dioxo-8,9,10,12-tetra

npbresaico Y frssnebge ot

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
diastereoisomers, and addition salts thereof with a pharmaceutically acceptable acid

or base.

Compound of formula (I) according to claim 1, which is 7-ethyl-2,3-
methylenedioxy-13-methyl-8,10-diox0-8,9,10,12-tetrahydro-7H-cyclopenta[6,7]-
indolizino[1,2-b]quinolin-7-yl 3-piperidinopropanoate, its enantiomers and addition

salts thereof with a pharmaceutically acceptable acid or base.

Compound of formula (I) according to claim 1, which is 7-ethyl-2,3-

methylenedioxy-13-cyclobutyl-8,10-diox0-8,9,10,12-tetrahydro-7H-cyclopenta[6,7]-
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15.

16.

-26- indolizino[l,2-b]quinolin-7-yl

3- pi peri di nopropanoate, its enantioners and addition

salts thereof with a pharnaceutically acceptable acid

or base. 15. Conpound of fo¥rmula (1) according to claim

1, which is 7-ethyl-2, 3-net hyl ene-

di oxy-13-cycl obutyl -8, 10-di oxo-8, 9, 10, 12-tetrahydro- 7H
Ciﬁﬁl}f?ﬂﬁ('}[tl@ 9]q17lﬂx1bﬂg—@|-§flz3 -BReri@inopropanoate, its enantiomers and addition
[1 b] qui nol'i n- 7-yl exahydrocyclopenta[c]pyrrol 2(1H
)saglrﬂs preoprvatt Eeph&rma@i@ﬁalimﬁﬁa@ﬁﬁméd’él fi%n salts

thereof with a pharmaceutically acceptable acid or

base. 16. Process for the preparation of conpounds of
fﬁf)ﬂ%blﬁhd bY _f@@rﬁﬂi 31)n@cbmn@g & alalm 1,ckhichdt et-ethgl2,Bmethylene-
that there Is

t [ .of .. .
AT L 1 AT R TN TR

- O7_v1 3 B gieNit
R S e S i e
defantieghefsoand addimidra sdlts) thereoh evithi mphdtralahyldmuy ageapigblaacid or
C7 is converted into X'H wherein X' represents an SH,

aPdsio or al kyl am no group to yield the conpound of
formula (11l1) 2 RLRBO R (IlIl), 4 NROROO Rs R31 Al

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

characterised in that there is used as starting material a compound of formula (II)

synthesised as described in EP 1 101 765 :

(1),

wherein Alk, R, Ry, Rs, R4, Rs, Rgo, Rs1, Roo and Ro) are as defined for formula (),

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)

(II),

X'"H

wherein Alk, Ry, Ry, Rs, Ry, Rs, Rgo, Rs1, Rog and Ry are as defined for formula (I)

and X" is as defined hereinbefore,
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Rao X"H 15 wherein Ak, Rl, R2, R3, R4, R5, R80, R81,
RO9o and RO1 are as defined for forrmula (1) and X" is
as defined hereinbefore, _27 whi ch conpounds of
formula (11) or (111) are tdndensed with the reagent
(Iv) : AlkgP (1V), ~ wherein G A k' and X are as
defined for fornmula (1) and gp is a | eaving group such
as Hal, OH SH, NR R' or OC(O)R' V\,herein R and R
represent al kyl groups, ield the conpound_ of
whlqﬁmompauadsmf)formwla 68) @fdnlll)n%é P%ltcl?é%?d Wléh* theqeagst J¥se of
sinplifying the above process ﬁ the reactive
groups present in Rgor 'RO1 may be
prot ected by conventi onal otecting groups and
deprotected at the appropriakxe point in time, that the
hydr oxy groups present in those sane positions nmay be

OxhgiciEd, A‘H{' QX X0 hRURSIcBYed A VEmiule (B land et sl¢aying group such
nmet hods, ~and, 10 conversely, the oxo groups present in

t hoHlel, O&SThoB Ri' en@CHAIR mherciriBeat Ryrepeseiy el ginaps:
reduci ng agents at any appropriate point in tinme during
synthesis, and that, when two of those groups together
toyﬁpmﬁ&anm&n@dcﬁﬁ@mhﬁiuer can be introduced at any poi nt
in time deenmed useful by the person skilled in the art
in order to facilitate synthesis, which conpounds of
it bei e&8! that the reactive
¢ o4 TR o W s BE Ui W oneponear s e
groudk eresSapan K @,g 1,\&3@31&1 Ry puayprel fapiecteq by sonyasitional protectlng groups

and ﬁégéﬁg%a gﬁﬁes%g%ggﬁ%ggpéﬁ t?l}’l%: otg%tetFxF Zlgcrl]r%:xx tg(%)(? s &jq’%éegpm those

same ?B%ﬁoﬁshﬁ ‘?er dééﬂlgbdatop&@)r FRGFUbY @@Mehtloﬁeﬁ Gbpingdlyemathbdk, and,
ase Conpounds of  formula (111"):
conversely, the oxo groups present in those same posmons 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 () :
— may be purified, if necessary, according to a conventional purification technique,
— are separated, where appropriate, into their sterecisomers according to a conventional
separation technique,
— are converted, if desired, into addition salts thereof with a pharmaceutically

acceptable acid or base.

17. Compounds of formula (III'):
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28- RZRr RB gN9 *Alk RRS Ra XH wherein: AKk
represents an alkyl group, Rl, R2, R3, R4 and R5 are

i ndependently selected froma hydrogen atom a hal ogen
5 atom an al kyl group, af®allcenyl group, an al kynyl
group, a polyhal oal kyl group, an optionally
substituted cycl oal kyl group, an optionally substituted
cycl oal kyl al kgl  group, a hydroxy group, a hydroxyal kyl
group, an al kd up, an al koxyal kyl group, a nitro

group, A 2R acyloxy group, a -C(O-R
group, and BaRb and
-0 C(O-NRa ko R represghts an al(jﬂyj, group, an

10 al kox3; gre
substituted of the nitro
N 0

groups), p is an integer froN
i ndependent |y representAk yen atom an al kyl
group, a cycloal kyl group, a c¢ycl'@al kyl al kyl group, an
acyl group, an optionally sub tuted aryl group or an
optionally substituted arylalkyl group, or R and Rb

Wh@%@n1together with the nitrogen atomcarrying thema 3
pyrrolyl, piperidyl or piperazinyl group, it being
possi bl e for each of those cyclic groups to be

o Altreplsdntyarsalbgltgrout,ed, and at | east two adj acent

roups fromR2, R3, R4 and R5 formt t ith t
. RatboRsdomd Barafey}nﬁﬁpetnﬂ@?{fyase ﬁﬁ@?%@ﬁ&%ﬁqw@tﬁmz ’arh%logen
& T | Eatt BRyS , dbd1fieN&Nkyl group,
B g B o b ork o 5 aroun
dptiReal iRQuistitutRY  cyeloatkl @raeipt ke epiipnally sybgtiteled rycloalkylalkyl

re 20 hyd hal -
£SR3 0o RSO0 SR AR AL L 5
égﬁgﬁaoégﬁﬁroaéﬁﬂh d@y@id%ouﬁ!ﬂﬂﬁcﬂéxﬁgprzw-cg@papgroup, and the

ei ng under st 0o .
groups -(CHy),-NR, Ry, and -O-C(0)-N-R.Rp, wherein R represents an alkyl group, an

one or two al kyl
%ﬁl and R and Rb

alkoxy group or an amino group (optionally substituted on the nitrogen atom by one
or two alkyl groups), p is an integer from O to 6, and R, 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
arylalky! 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, and at least two adjacent groups from Ry, R, R4
and R;s form together with the carbon atoms carrying them a group -T-(CRcRa)-T'-,

wherein T and T', which are the same or different, represent an oxygen atom, a

sulphur atom or a group N-Rg; R and Ry, which are the same or different, represent a

hydrogen atom or a halogen atom; t is an integer from 1 to 3 inclusive; and Re

represents a hydrogen atom, an alkyl group or a benzyl group, it being understood

that at least one of the two groups R, or Rq represents a halogen atom when T and T'

each represent an oxygen atom and X represents an oxygen atom,
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18.

19.

that at |east one of the two groups RQ or Rd represents

a hal ogen atomwhen T and T' each represent an oxygen
atom and X represents an oxygen atom -29- R80 and R90

i ndependent |y represent a h¥tirogen atom a hydroxy

group, an alkyl group or an al koxy group, R81 and R91

i ndependently represent a hydrogen atom an al kyl

grou f AR WY 95 B Brox9T arodkeiNalky]
<6 20 i Fenu PR BRI 0 IBGREEH OO Bhond arots Sy
b@rslipasr aanll@xyeang, gr oup, or two gem nal groups (R8o

and R81) and/or (Rgo and R91) together form an oxo

group or a group -0 (CH2)11-O, t1 being an integer

of 0t 1) FrdchBdetty Yebroselht hHRHRBER aRorANaP AXGP BroAbOHR afkeny]
su b ur atom -an amn group or an al kyl am no “group,
1@rdupsirraneatiqumiyl givep soratallerdingsire oa ailioenscerbon atbratd Higethehform
salts thereof with a har maceut i cal by ac I Ci

o o34 oF £ G re e ot BT A AR (ISR AL (B R
aghdeyifer O £b@Nbrodb ok ﬁ%%upaﬂﬁ(@%m@wﬂ bebpooridieper frem 1 to 3
any one of clains 1 to 15, alone or in conbination with
onmeclesiveyjpre 15 inert, non-toxic, pharmaceutically

ageept abl e excipients or carriers, 19 a tic :
céﬁﬁ%@?sﬁpﬁn@ 8@29&%‘#%’ Fosughglr %1{0%8 %loan%ﬂgsérﬁgg g)? a}negiglammo
On%o ctive ingredient according to any one of clainms 1

to 15 for use in the manufacture of nedi canents for
use in the treatnment of cancer di seases.

their enantiomers and diastereoisomers, and addition salts thereof with a

pharmaceutically acceptable acid or base.

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

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

Pharmaceutical compositions according to claim 18 comprising at least one active
ingredient according to any one of claims 1 to 15 for use in the manufacture of

medicaments for use in the treatment of cancer diseases.



