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-1- 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 canptothecin_anal ogue conpounds 5
having a ketonic Ering, to a process for their
preparation and to pharmaceutical conpositions
cont ai ni ng them Canptothecin (CPT), an al kal oi d

i sol at edNEVOEASARPOFHBCEN A4y B, COMBAUNRS, - cancer

agent havi ng ts
i nsol ubl e na%3F§5ﬁ2g83§6ﬁéfﬁﬁlﬁﬁ?ﬁﬁ%& ﬁgg¥td research
t ouND!PHARMVEOCEDTECAG! t:s)MPaSm@NBHOOBHIAIMMTm
proved to be inactive and 10 toxic. O A8 CN/ Np
/E O CPT HO O Anot her problem conmes fromthe | ack of
The rs%seg Bid i'n%%ntl%ﬁ felfesBol 19 rﬂ)egt?ﬁﬁ%d kﬁn?@ﬂr%’cﬁf G ERE compounds
&l act one f UNCET Ing is iIn
havifg| W |kbtmicu® wingzh tb he pwmss Hptrtheiy -mepadatidroransd  tPhgharmaceutical
latter is jnactive and seens to have a particul ar
compey i SPRIAIRE ©FFy [ Cancer 15 Research., 49, 1465
(1989); ibid, 49, 5077 (1989)]. Attenpts at nodi fyi ng
this ring in order to nmake it nore stable have been
Cam@axﬂnacad(caﬁ), arj glkplaid isclatedrrom ﬁlemmheic@ ASRYIE NI 1O Alfiigaancer

en re a nitroge
agerg ffing A Lo rneraryed of peb s Hira PR Bt irs Ml Por Bt e directed
resesr6h bercﬂsfﬂﬂib@@lubt&esa'ltm@@ tHeadmepovhd  Wkich dave peved aubaalactife and
Medi ci nal Chem stry, 32, 715 (1989)]. O her structura
toxigrpdi fi cati ons of the E ring of CPT 20 have been
subsequent |y descri n particular in the patent
specification EP Hewer compounds are
characterised by e lactone by a cyclic
ketone function. Lon relates to
‘gnzjfunction on a

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 stéble have been carried out; in particular, the cyclic oxygen atom
has been replaced by a nitroéen or sulphur atom, but in each case there is loss of
pharmacological activity, so confirming the importance of the lactone [Journal 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;, C, C3, C4 and C;3 of the quinoline moiety.
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five-nmenbered E ring and at | east one aromatic group
bonded directly or indirectly to at 25 | east one of
the carbon atons selected fromCl, C2, C3, C4 and C13
of the quinoline noiety. -2 _This nodification provides
t he compounds of the i nventi’sn with enhanced

phar macol ogi cal activity, especially in respect of
their cytotoxicity. It will accordingly be possible to
use themin the manufacture of nmedi canents for use in

the treatnment of cancer diseases. 5 The i nventi on
Thig emedtlication c BHYMifidsher crapalds (af) the @pvenfion g vgth peshanced
harkfacdl NopiflinGhdpect If kil 0520116, RS Pal - ALk
P 7 §S€g§é Wﬁgﬁélﬁ% ' Q%%E?eseﬁ?gbé% a|§§| group, R1,

R2, R3, R4 and RS are independently selected froma

A N S I L

the @EAHBnt FRaRE HRBALL Y substituted cycl oal kyl group, an
optionally substituted cycl oal kyl al kyl group, a hydroxy

group a hydroxyal kyl group, an al koxy group, an

al koxyal ni p, a cyano group, an
The mwgéy Iﬁr{%“%, %Hﬁ)b&%) filfzogr%‘g% and the groups -(CH2) P

NRaRb, -OC(@ NRa?Rb and -Z- Ar, wher ei n:

(0,

wherein:
e Alk represents an alkyl group,

* Ry, Ry, R3, R4 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 -(CHz)p-NRzRs,
-0O-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,

- 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 arylalkyl group, or R, and R, form together with the
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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), p is an integer from

0 to 6, Ra and Rb independently represent a hydrogen

atom an al kyl group, a cycloal kyl group, a

cycl oal kyl al kyl group, an aryl group, an optionally
substituted aryl group or 20 an optionally substituted
amjtkagek ydtorgr cupyin® theRa aapytrddil, fropendybgetiperazinylhemohp, it being

- 3- tr.ogen atom carryin a ol vl peri dyl
opoteRaten Bt SRy et HEPR GruBbry wrup®iber' of

-t O$G 6%l £ bBRQUAS ok PodCatont la0qaphyt Muastd & yredh seledfed from
re resents a bond an oxi%en atom a sul phur atomor a

gr-6uB(Dal-8(Ded a8t -(CRR&G'=, -S(O)rz - and
é{ {ep{ea rgs 4n o ?:lttonﬁ{y LitRG e%nérsr} 3P 2B RIpkBRA t)J %Jbstituted heteroaryl

ed ar or “an op fonafly substitute
het@iparyl group, - Z' and Z", which are the same or
drfferent represent an Qxygen atom, a sul hur at
Iﬂp ur atom

-grZoaps Zinghickysre fhegame or dlﬁﬁremRéepé‘F?&mF?él OXF AlOKY 8 S
%@P@I{{g{e (){sgggltld represent a hydrogen atom or an
al g

roup, g represents an integer from1 to 6,
-- RanBy and Bpvésenars tiansanet @ghifferenio repeesent ahydrogenadprace ag alkyl
groups fromR2, R3, R4 and R5 formtogether with the
cat atons carrying thema group -T-(CRgRh)1-T -

Sieenls Ahteker MBinCitods,© the same or 15 differ ent
represent an oxygen atom a sul phur atomor a group

Namrqugessnta aRhntegmﬂc(H?are the sane or different,
ay ﬁ)?r &5 G c§1t @l(dtipg % a@rd 9% dft’)%_ﬁnc? R with Jth% Abbon atoms

PO LiVe: presents a
hxcdfrsargg théxh GMprciip at @RgRg)th-p vilferéin hend yiI', whiochzre tiRBsame or
and R90o i ndependently rep resent a hydrogen ato
NGBy 2nd R,

RS SHEBRIST 8 O4Y K 26 dp LB GTOB et Y
%?P e %&gﬁﬁg‘%ﬂ lreéarés%ﬁf LEGNbgch YA RIGTIGHR Borfyt is an

integer from 1 to 3 inclusive; and R; represents a hydrogen atom, an alkyl group or a

benzyl group,

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

or an alkoxy group,

Rg; and Ro; 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 (Rgp and Rg;) and/or (Rgp and Ro;) together

form an oxo group or a group -O-(CHa)-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,
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or an allcynyl group, or, taken in pairs on adjacent
carbon atons, together forma bond or an oxirane
group, or two gem nal groups (R8o and R81) and/or (RO0
and R91) together forman oxo group or a group
-0 (CH2)11-O, ti being an i%teger from1l to 3
inclusive, 25 G represents a group *-XH or
*-X-C(X )-Ak'-G, wherein: * represents the point of
-atd' agheRAls ath@didgen Giontar PERUANRYR; Whamnth: X, which are
the same or different, represent an oxygen atom a
sul phur atom an am no group or an al kyl am no group,
N o 'n repres n r \V e
0 AE Ry GRS RN SRl IRy ST G, MR AL ERan el
gridyg Rrcywhvatkel group) areopttmmﬂﬁ@ubmd;t&i?anybgmpem optmaelly substituted

endently f the ot her ogen atom
arzs,ﬁ@w@ gr%uw& RAoRHAY @%ﬁ&lﬁmﬂ%ﬁyaa?lhsh HY- &4 tnufPrbbstinued
cy@fo\é g@ef oﬁfw‘ apt b Riahly s%HQﬁﬁﬂeH UkR6koadd YardhKYdr & Qiiblﬁonally
|ona l'y substituted cycloal kyl group, an
subguuwdékwymgdwkyhmntmd 5 cycl oal kyl al kyl group, an
optionally substituted heteroaryl group or an
optionally substituted heteroarylal kyl group, ii) or

ii) oﬁm %H(EJRR?OI‘I‘HOCB Rt QAGHIEE nftdddentaliin Rist fPYBR MM Bomscybie

nber ed nonocyclic heterocycloal kyl group -N Rs” or

haetéoc fbaﬂ@ pBaber. y{i‘@w«c ok & sDES EI-REHBLRA HdyME heteRiPclo-

10" Yrepresents a nitrogen atom an oxygen
aton1or a CH2 group d » Rs represents a hydrogen

atom an al an optionally substituted
ﬂ&ﬁ@ﬂﬂbk¥L§f§§?%ﬁr n, whdremnal | y substit ut ed

cycl oal kyl Iygroup, an optionally substituted aryl
group, an optionally substituted aryl al kyl group, an

optionally substituted heterocycl oal kyl group, an
nal |y supstituted hetergﬁ¥cloal alkxlF%Loup, an

'_LS %i‘?P?eé?Rﬁ P PIIEOZER A0, BB PXKETA IR P oot pUd %N

DPRI QRN SURR S det @S NBE ﬁkﬁaérMﬁﬁlathtloﬂdl bstitBtel t&?!:lbalkyl

enant | omers and di ast ereoi SOMers, to addition sa
 t herepf awmomllmmm@cy@mﬂcya&yb gp:tuablae aptiopallyr substituted
baary‘l group, an optionally substituted arylalkyl group, an optionally substituted
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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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 termal kyl denotes a

| i near or branched chain of %ron11 to 6 carbon atons, -

the term al kenyl denotes a Iinear or branched chain of
from2 to 6 carbon atons containing from1l to 3 double
bonds, -5- - the termal kynyl denotes a |inear or
tircateohedkyahaidenoiks far bmsa2 or coréndhad kbpinad® em 200t @icAibby atoms
froml to 3 triple ggnds - the tern1a|ky|ene denotes a
FetHaanedrom L 4A e Pouds ent radi cal ‘containing from I

HQ t8rm § Eglg d@fl éi%ear Jr%ﬂ&%@dﬂja&%@ﬂcﬁ&@ 091%5!1??1‘%;&%1 l1to6

['i near o ranc al ent radical contalning
tabén atomispon atons and froml to 3 double bonds, - the
erm al kyn Ien denotes a Ilne r or branched divale
e drentlc ﬂ@S@#@ﬁwrtb&m@ S Qv BgH T HECOTHRI RS A2 to 6

E&b&l%ﬁ&g@l d%ﬁg‘ﬁtow&]‘nﬁ e b§td® acyl denotes a linear or

branc | - car bonyl radical containing from1 to 6
e terar dﬂhm;&darmmnotes hhlmeﬁrerr oralckekyivdeniohéralaonadiniy fromy2 to 6
p, of which is |inear or

di cal al k
ﬁ%@ﬁbﬂ%ﬂ“éﬁg {H}% B%W$ to 6 carbon atoms, - the
i
cambmabnmJS - the tern1ary|oxya|ky| denotes_an_
i sl dmens ity e Bl Ahoa e éﬂv%iﬁh is linear or

BaRdRd md%@ﬁaﬁu@% fEY b Bh¥h atoriC! oal kyl al kyl,

het eroaryl al kyl "and het erocycl oal kyl al kyl denot e
ﬁilbybmalaky;lbxy dmtcxahlkybylaixblayﬁl,calh ¢iceaayhgydupadikwhichrisl a linear or

het L kyl radicals, the alkyl groups of
@ﬁg éﬁ Qﬁﬁf > or branched chain of from1l to 6
HROAN A1 OBl fehent & hePPERRbK e SPOLSS Bf which
|nearag$ bra@é egocg%ﬁonygkgpnkgog Fnlﬁb f?%%?lpto‘N ch is
hmmbamhandnéaaddemmmﬂmntn&6habogemnatonB - the term

rg? | %ﬂnen dleaﬂ(o cyc{o ﬂcy IE}?I; hgtglo%yirlgl%l ng{do gétgr%cygcrloa]l?ﬂaﬁyl 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 termaryl denotes a phenyl, naphthyl, indanyl,
i ndenyl, di hydronaphthyl or tetrahydronaphthyl group,
25 - the termcycl oal kyl denotes a nonocyclic or
bi cycli ¢ hydrocarbon group ggntaining from3 to 11
carbon atons and optionally being unsaturated with 1 or
2 unsaturated bonds, - the termheteroaryl denotes a
nonocyclic or bicyclic group wherein at | east one of
~ theetermilrgsodysloatkyhetidtes & anbm@- rirrig- cﬁ/cldmgﬁoupowﬂj]:h ris rsgurated or
nmenber s _and contai ning from1l to 4

r
uRiaBEeted withohPhf tsiaated opge ﬁoaﬁ%au%gﬁwu‘i to ?]6 Iing nf%befs and
E&{tﬁhﬁghfﬁfnﬁ’w&h%{eké’étoﬂﬁ REL&Sd BoRRog! obygﬁﬁ)éﬁh blﬂghur
group is saturated or unsaturated wt
— ﬂmsatpmassaatoad"dp@ndd y eubstitited” nghér aseddint eelation ig gryire@rbenykﬂkyl

L R T T g
h&%bﬂ?@dﬂcma&yngbhby&%s wheRe v pektive afg) @Idldhﬂk}tl Cheddr¥aryl and

or arylal K cycloalkg or cycl oal kyl al | cyl
h@c@pmwkylogronm emayabéylsa stippted dryd frasy ér@o?eﬂde@lq@wr ghifferent

PR SRR S SRS b BB Mt

gkjbltlﬁlﬁlulﬁﬁy fbl&ylSl!Llpﬁdriyﬂ uhyath‘oby heeaptb, toard, irdeayt amaio (Up‘uonally
different substituents selected froma hal ogen ato

sbatitufed by WSSO Ky |al k| gr@;gps) ardy| ORI, ammocarbonyl (opt1ona11y

I i u r
S i B M P SRE S} (T oSl pionally
ambstitmedadik yhe gitongps )atorachyt an fatiyindroudrialkospeanoomyl, carboxy and
%&ﬁ}lonally substituted on the nitrogen atom by one or
aIkyI groups), acylamno (optionally substituted

~ 8B PRsdh r'Q@thhaﬂ& %m)é%i)fut@@" nky Ius&f QURation to the groups pyrrolyl,
al ko on

ycar carboxy and sul pho, - the expression
Pipgrtidyd napipereaub'é meanﬂ et thakgeoups sencermedraiabé srbstititeddey from 1

1 L5 B o Sifrent ArRuy B bpd aRuR AR B, JERR R, goviony

&ﬁ“§ﬂbﬁﬁﬂﬁﬁpal or different groups selected from al kyl,
al koxy, aryl, arylalkyl, aryloxy and aryloxyal kyl. An
advant ageous aspect of the invention relates to

An ag Jﬂ &'er})%§ agpec[ 8F {H’éllrzi‘v&lta)n %gteg k! ccﬁ’!nl)(oundg BF i (I)”‘therem Alk

represents an ethyl group.

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 Ry, together form an oxo
group, or wherein Rgy and Rg; and also Rgg and Rg; form two oxo groups. More
advantageously, Rgy and Rg; together form an oxo group and Ry and Rg; 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 Ry and R4 together form a

methylenedioxy or ethylenedioxy (preferably methylenedioxy) group.
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20 Anot her advant ageous aspect of the invention relates

to conpounds of forrmula (1) wherein R80 and R81

t oget her form an oxo group, or wherein RO0 and R91

t oget her form an oxo group,, or wherein R80 and R81 and

also R9() and R91 formtwo dxo groups. More

advant ageously, R30 and R81 together form an oxo group

and RO0 and R91 each represent a hydrogen atom 25
Adveneferusedmponpls widenoda ((pamuhese (Wheran & répgssentstadrydiageRBtom.

represents a hydrogen atom O her preferred conpounds

of formula (1) are those wherein R3 and R4 together

An EQeBlaly ABidMHeeRediRYY oPihedhbtti®Radiaisyto (@E@fo&ﬁ@bd)ﬁ/formula @0
nethylenedroxy) group. -7- Advantageous, conpounds

of
wherein ful eepesyntaree eissellysebsbityedary g5 SRisRady supNied anvlalkyl
G ous aspect of the
gnanggﬁ?aéﬁrp PS %ﬂ!%%uumn% s of fornmula (1) wherein

Ri represents an optionally substituted aryl or

optionall substrtuted arylalkyl gro a
Anogher inseiaTTed 2EAFE5 F5LetaT & CRBRNACS of eh%hlb‘teﬁféig&) a\ﬁ]@feéfr Ebﬁﬁpfesems a
hy&%& relates to conmpounds of the invention wherein G
eg Sents a hydr oxy group. Another |ikew se
advant ageous aspect relates to conpounds of the

I nvﬁ@%{*{%% %g!@‘%flg agpaﬁg aﬁ%ﬂggﬁ] 8%%%@%({{#@% l1(r'1v_e ion wherein G
repr@sféﬁéniﬁmmﬁ@@%e% Ghl\%ﬁtdampa hodropeh afogs t o
conmpounds of fornula (1) erein 10 represents a

group *-X-C(X )-Alk'-NR6R7 wherein R6 and R7 form

RSSO b PSR GO PFAORRAO v

G réﬁ@b‘éﬂt@taagﬁﬁps‘* X-S@UyAdit' edmme\tvberremym amﬂ Ryl fogn cogether with the
N~Rs , wherein Y represents a nitroge tom an ox en

nitrogepton & THP g%—@eﬁlber(eﬁoér@%d%ddﬁ{l@g%ﬁ -epphergdy mpgnocyclic
ts [kyl 15
<adé§@%%%§ S B 7o e« 20 conpounds ar e
bel %nl% r%)/l gen?s aggllr]r% at&?xrégfgégyaéﬁh)a@m Gt ?b@lz’%lrgup

esbat'soan" al ene rou ageous
C}Q ). O her preferred conmpounds of the |nvention

(mo%r dara Et‘ou\é\fl}epr é)n ae%élt ﬁgge oxg)(?lé%eé,‘nH %%hcgﬁé& £tlaﬁls uxf%ﬂ%}cﬂra%rg i (more
advantapesushdipdibgggous| y

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

represents an alkylene group (more advantageously -CH;-CHa-).

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-7 H-cyclopenta[6,7]indolizino[1,2-b]-

quinoline-8,10-dione.



20 oxygen). An especially interesting conmpound of the
invention is 7-ethyl-7-hydroxy-2, 3-
nmet hyl enedi oxy- | 3- (4- et hyl phenyl ) -9, 12-di hydro- 7H cycl
openta[ 6, 7]indolizino [ 1,2-b]- quinoline-8, 10-di one.
-8- The present invention rélates also to a process for
the preparation of conpounds of fornula (1), which
process is characterised in that there is used as
TheS bREdrt Ngvemioar letlesaals€ QPO phatesy fdroheuprapdrhtion of compounds of
synt hesi sed as described in EP 1 101765: R2Z Rl R3 O R .
formulp (o hyah) processis gharrstergad 1mathat ghgse afy ussd i sfaTing Apgterial a
: re as
confibpndBeofie ) sl = BB B Ay Group a
C7 is convertdd, i nR9 X"H wherein X' represents an SH,
am no oral kyl jam group to yield the conpound of
fornmula (¢ 1 (A1), R4 NRIO RS Ral

Al Rgo X'
Ry, D,

OH

5 wherein Alk, Ry, Ry, Rs, Ry, Rs, Rgo, 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)

(I1D),

X"H

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

10 and X" is as defined hereinbefore,

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

, V),
Gl/Alk gp (V)

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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wherein Alk, RlL, R2, R3, R4, R5, R30, R81, R9o and RO1
are as defined for formula (1) 10 and X" is as defined
her ei nbef ore, whi ch conpounds of formula (11) or (II11)
are condensed with the reagent (IV): A /gP (1V), X
wherein G, Alk' and X are “as defined for fornula (1)
and gp is a leaving group such as Hal, OH SH NR R’
or OC(O R wherein Rand R' represent al kyl groups, 15
to yield the conmpound of formula (1), -9- it being

. .understood, for the purpgse of sinplifying the above .
it bEipgederstopatortthe PuEase o) élm@l%faswgﬁe rPER¥HPIQRSSRYER! theafeactive
' : . =
B0 B e 0k P R B TE i O A R Dlog B B REAA Broups
and tdepmtectedadt thehapiryphiaix poigpt cupsiepthes thethyidroxyngreeps prasest in those
gosL.ions be.o&Ldised to o§o gro%gs Qy convent i ngl d
SAmE PERHIERT PPAXE LISt iy OX S BOHRY &Y SEPYCIPRE e  gRotigdiods: and,
conRIr@FENthel Bxb NBSRPS APBsRAOSINt RS MRk BRsitiedsCasdy e reduced by
conventional reducing agents at any appropriate point

conyentiphatgedisiigagaymathanyi appropagte peint in i sypthesippad that,
I t m 0 t t _
el ST URROSENBE K Ryt 1E R €80 B s apy point

timedddesed usdfil byetheipprsbh ekidled ir the artdg brded td facilitate ayrehesis,
synt hesi s, which conmpounds of forrmula (1) : 10 - nmay be
purified, if necessary, according to a conventiona
whi@Hdridoald OffolfGARhQUe. - are separated, where
appropriate, 1 nto their stereoi somers according to a
—C aryéetpudfiad, if seqeasaat,iaotortimgho b gueyventional pudfinatemttechnique,
desired, into addition salts thereof with a _ .
—pRErRBAAlGH White pPPeEais Bk Bel steaeosionas acconrdingppeprpional
p [ conpositions according to the invention,
tﬁﬁﬁgﬁﬁgy&%éﬂﬁﬁbntioned nore especially those that are
—Sutet abhveriedy iDrdabired)ainentagdaionokaltsasiadreofadithnias plisatnacsutically
tabl ets or,k dragees, sublingual tablets, capsules,
| 8XERGRIS 2cl pB&S-tori es, creams, ointments, dernal
gels etc.. The useful dosage varies according to the
age and wei ght of the patient, the nature and 20
Amgey e phaofacettealli @ormbsitioan dictdrdingo i ethof invention, there may be
menggr@dn Irr?grg a%ép%giallseh Itﬁ:olge n%t ba?reo rsx?iltdblen 3 o?l braﬁ,e%taraelnte?e[l 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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parenteral (especially intravenous). The unit dose
generally ranges from0.1 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
in any way. The structures of the conpounds descri bed
in the Exanples and the Preparations were 25

deternmi ned according to the usual spectrophotonetric
techni ques (infrared, NVMR nmass spectronetry etc.). -

10 The starti un of rmul ae (1) and (111"
Thel farlilE PO bR RRERE A, S, 0 it i P& s tpsspram atom
werd 1§l 8thedi @it urden thist EdHas; HEiesdrided ik thel figerp@b&iication EP 1 101 765
specification EP 1 101 765 and adapted to the
andcagapisd riel sheo Forp@nds\oé the svepdomysipg psier arttdoguaanskngwn to the
SkﬂEB%%%O o the skilled person. 5 EXAMPLE 1:
-Et'hyl- 7- hydr oxy- 2, 3- net hyl enedi oxy- 13- (4- net hyl phenyl
)-9,12- di hydro-7H cycl openta[ 6, 7]i ndol i zi no
EXAMPED |16 %RthYi-T ey 8rd:d~-2iB anéhyithedibk-1 8- (+-onaByptend)-9,12-
prepared according to the nmethod described in Exanple
11 of t hedihpdrepbl-eyslapentaiéylindolzmo] 1,20kl quiswline-8gi0adiong
t he 2-brono- 3- brononet hyl - 6, 7- net hyl ene- di oxyqui nol i ne
by
The2itlercompo@adis pryredduccerdin(gdto riied ingthph deyckiped in/Exasipiy [l € 0€ the

i OX uinoline. _Elemental mcroapalysis : C%H %N
patey{ et 8.1 153 765 mblpgnis tepd-beiiing oromomgy 6 medyione-
diox ; g}%ﬁl&%@%&omo&-bromomethyl-4-(4-methy1phen§/_l)(-%7—methylenedioxy—

T - hydr oxy- 2, 3- net hyl enedi oxy- 1 - met hoxypheny
quino}ing, 12- di hydro- 7H cycl opent a[ 6, 71i ndol i zi no

1. .2-blguinol.ine-8, 10-dione The title compound is
Eﬂmkmﬁ%lg&ranﬁ y ding to the nethod described in Exanpl e

1, replacing thev H% N %

2-bronn-3-bronnnethy|-4-24-nethylghenyl)-6,7-nethy|ened

i oxyqbelsslatede by249 75 .01

br ono 3= by. ononethwh- 4- (44 /@t hoxyp yl) -6, 7- met hyl ened

oxyunno I'ne. 28lf NPLElgE: 868

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

0-8,9,10, 12- trahydro- 7H-cycl gpenta [ 6, 7] indolizino
wi@ gt}ﬂtﬁgl—%ﬁwﬂr?}fyydﬁ-methy}gnedi%xy-l?:-(gt-met]hoxyphenyl)-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 1, replacing
the 2-bromo-3-bromomethyl-4-(4-methylphenyl)-6,7-methylenedioxyquinoline by 2-
bromo-3-bromomethyl-4-(4-methoxyphenyl)-6,7-methylenedioxyquinoline.

EXAMPLE 3 : 7-Ethyl-2,3-methylenedioxy-13-(4-methylphenyl)-8,10-diox0-8,9,10,12-
tetrahydro-7H-cyclopenta[6,7]indolizino[1,2-5]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)-3-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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3- pi peridi nopropanoate To a suspension of 2 mmol of the
conpound of Exanple | in 150 m of dichl oronethane
there are added, in succession, 1.13 g (7.2 mmol) of
3- plperldlnopropan0|c acid, 2.28 g 25 (12.7 nmmol) of
1- (3-di net hyl am nopr opyl ) - Sléthylcarbod||n1de
hydr ochl oride and 0.34 g (2.78 mmol ) of
4-di met hyl am nopyri dine. The reaction mxture is
b??éﬂt ré@ferh@te 24d MG Sliged- The A% aptwdsBED AL SHduR Mcarbonate
then filtered. The filtrate is washed with sodi um ]
solugipg &Rt thftatveth W@k andds deedl oy araanesi imatnbiptea Ader eongertening the
e\ .. o
solvg%ﬁ z\;} Jae rgﬁhtclféji i Sé:olevedpf{ L%lulgc?l{]d&i@glﬁl éﬁ‘slq}ﬁér!ag%ontalmng 30 %
ethaﬁoll OtSWQﬂl (ﬁf H\dh;zd’rb&[lsﬂeh&iamgad&eﬂtaad fegredPitite fetdedriofiltered off
of I'N hydrochloric acid is added and the
and p@C@csltqé Hedfeont ereuuirile tor YiFlldfioernsried SORA ystallised
fromacetonitrile to yield the expected conpound.
EXAVPLE 4 :
EXAVEIIY U - 7;1Bthyb 2 3ythethyitinerioxy 33¢ @-methosxyhiet)y$,1 0-8ja0- di
oxo R 9 10
T2t ot ativli bl tetreydnari Rt et i iale 52 Sha e i 71
lin-7-yl 3. hexah d enta[c]pyrrol-2(1H)- l ropanoate
3-hexahydrocyc?oggﬁfg c]p&gF% -2((1H)y p#gpanoate The
title conpound is prepared according to the method
lescr | n_Exa Ie 3. St | :
The gyfle £ g']gnd i5 preﬁaarrgﬁ ordm tg rtt% rﬁ%&oc}gg‘{cg g?an %ﬂ%‘g% Ig’,lc':g@é}tmg
fronéithe @oBipodnd of Example 2 and replacmg the 3-piperidinopropanoic acid by 3-
hexahydrocyclopenta{ pyrrol - F% yl propanoi ¢ aci d.
hexahydyopy goppntal c[pyrrol-2(1H)-y. propano1c acl
7- Et hyl - 2, 3-di f1 uor onet hyl enedi oxy- 7- hydr oxy- 13- (4-nmet h
yl phenyl)- 9, 12-di hydro- 7H cycl opent a[ 6, 7] i ndol i zi no
EXAMPIIb3 ¢ Gilthly]l-28-dflioranethglenddioxy-7thyalrooyqd d+(hanétbylphenyl)-

gaeg? r te gé’al%g 'r g gtgg}iﬁggqgei%g ggiﬁggéﬁéhﬁﬁb%%ﬁmm fO dione

repl aci ng the 2- br ono- 3- br ononet hyl - 6, 7- net hyl ene-

e B R sy e st in gl 11

patetthsleeifieatiati BRylqLO INH45, mepladixriRl EbBomo-3-bromomethyl-6,7-methylene-

g A RS D SO A L SR e

dioxlyduidolRle. qui nol i ne-8, 10-dione 20 The title conpound is
prepared according to the nmethod described in Exanpl e
11 of the patent specification EP 1 101 765, replacing

Eziﬂ%ﬁa " 9 Pmsi 25 aPAE I oGy -7 P ddN)-939 - AL RSPt DRb ) phEny1l-

2- Er Ionro 3, 1t2- @9 ars-Mpt eyl dptn )6, THb Bylizns [12-plpinydlire B, D-tione
et hyl ene-

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.



di oxyqui nol i ne. -12- EXAMPLE 7.

7- Et hyl - 7- hydr oxy- 2, 3- net hyl enedi oxy- 13- phenyl -9, 12-di h
ydro-7H cycl openta [6,7] indolizino [1, 2-Db]

qui nol i ne-8, 10-di one The title conpound is prepared
according to the method desd?#ibed in Exanple 11 of the
patent specification EP 1 101765, replacing the

2- br ono- 3- br ononet hyl - 6, 7- met hyl ene- 5 di oxyqui nol i ne

EXAWIPLE 7 : 7—Ethyl-7-hydroxy-2 3- methylenedmxy—13 -phenyl-9,12-dihydro-7H-
— Z-Dbrono- 3- br ononet 7- nethylenedloxqu|no

i ne. -13- cﬂhﬁm&iﬂmnﬁhgmqumw@éﬂﬁdwn? nvitro

activity The murine | eukaem a L1210 and the human col on

e St Pl o oo el AoR i e Rl Laf e

pates@ B éi:ﬁﬁHaHGn E? 1009969 er%ﬁﬂamﬁ@ |tIfle 3 dHIb- 326t ying etanis[Teme B lene-
uni of penicill of streptomycin and

dwmmmohle@b:sZ b{éﬂnﬁ-37bmm0m€1}’bgmh§nﬁr€e7ﬂﬁl%lﬁ}flﬁk%ltoééi@éﬁdme
m cropl ates and are exposed to the cytotoxic conmpounds
for 4 doubling tinmes, 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 crocul ture 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 | C50 val ues
bei ng substantially below 1M 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 fornmula for 1000
tabl ets each containing 10 ng of active ingredient:
Conpound of Exanple 1
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Lact ose

................ PHARN[ACOLOGICALSTUDY- e
................... 3 g -14- CLAIMS 1. Conpounds of

formula (1) 312 RQ R#4N R1 RO1IR9 ROO 6 RS Alk , 8

_2&§&§§g§3=R1?1 Jn 5 A Kk represents an al kyl
4 and R5 are independently
sel ect ed fron1a hydrogen atom a hal ogen atom an
al kyl group, an alkenyl group, .an al kynyl

Theg@qlryxwahe ekt Ld28lpnd e Bpeanoeien garcigpies | ’{QUp’ and HT29 were
used YEL DA Iﬁﬁ%: Plkso %ﬂr@ cu?tﬂre(api'h' %46 %Qﬁlgletté"&@lglre medium containing
cyc up, a

oa[ K I oxy
10 %ydu"ewlyedlf @yfung,r auM g]mtaaiuhe,x;iOgummzhﬂ arf @blhdoi)kljtral &Y | pg/ml of

stre@%%&%h agdq@t(rég pggp cﬁ%%gﬁﬁ g@d%%hb &a acﬁmﬂﬁﬁ}%es and are

expoa@ﬁ qt? B c?'ﬁﬁgﬁc %Bgllpo&nd%r for \Mﬂ%ﬁgﬂu{g timed3 thARE & St 48 [@dtrs (L1210)

roup or an am no group
or 9(6omummHCfT;116 samﬂsrﬂ"fwt J@eamrmhee ofi tirdgeslla s thapyqusntblied by a

iR PSRBT Er R BLRREL | COMA P g s

47, ab&ydo qI198m). Talecrﬁﬁilﬁairghfkpregé@lm@terﬁls(bf Gﬂld)H]lglﬁ)(ﬂxaldoyd:entratlon of
group, an_acy roup onal |y substltut ed aryl

C}’tog?mﬁgeéf W lblagit%n@ﬂllfﬁia%’c%ﬁthﬁ treaterd eslls D313 10)-gr oup, or
R and Rb formtogether with the

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

being substantially below 1uM.

By way of example, the compound of Example 1 has an ICsq value of 3.2nM (HT29) and
the compound of Example 6 has an ICsg value of 4.70M (HT29) and 10.4nM (L1210).

EXAMPLE B: Pharmaceutical composition

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

Compound of EXample L......ociieoeiiei it 10g
HydroXypropylCelltuloSe .....cuiiueieirecerieeeee et s 2g
N e aT: L] 2 o] A ORI PPP PRSP 10g
Lactose ........................ 100 g
MagNesium STEATALE ........eiirieiieieiie ettt et g
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nitrogen atomcarrying thema pyrrolyl, piperidyl or

pi perazinyl group, it being possible for each of those
cyclic groups to be optionally substituted, 20 - Z
represents a bond, an oxygen atom a sulphur atomor a
group selected fromZ2Z' - S(C» -S(O,-Z - and

-Z' -(CRcRd)q z"-, -15- - Ar represents an optionally
substituted aryl or an optionally substituted 5
heteroaryl group, - Z and Z', which are the same or

different, represent an ongfn atom a sul phur atom a
group -NR, - or a bond, 5 CLAIMRY and Re, which are the
same or different, represent a hydrogen atom or an
al kyl group, - q represents an integer from1 to 6, -

1. arftbmpoueds eSfenhslagh) :i nteger 1 or 2, - or two adjacent
groups fromR2, R3, R4 and R5 formtogether with the
carbon atons rying thema group -T-(CRgRh) rT' -

npl ey same or di fferent,

phur atom or a group

NR; R ang i e §&He or different,

‘ I hal n atom {Di's an
9 . represents a
rbenzyl group, 15

i nt eger fEom lto 35 incl «iv"
hydrogen atomRan al kyl drou
Rgo and R9o i ndependent | yikepd % hydrogen atom a
hydroxy group, an al kyl group\ orRgn al koxy group, Rgl
and RO1 independently represent a hydrogen atom an
al kyl group, an al kenyl group or an al kynyl group, or,
whek@iken i n pairs on adjacent carbon atons, together form
a bond or an oxirane group, or two gem nal groups (Rgo
and R81) and/or (R90 and R91) together 20 form an oxo

. fgfr(gé;gqesgﬁts%ng@ﬁ}y% ?(CHZ) 11-O, t1 being an integer

1to 3 G represents a group *-XH or
*-X-C(X )-Ak'-G, wherein: * represents the point of

e RS 8, S BTy 2 X P, BB o,
aft Wl Boupl £Mlkenyl group, an alkynyl group, a polyhaloalky! 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 -(CHz)p-NRaRb,
-0-C(0)-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 aninteger from 0 to 6,

- 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 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'-S(0)-, -8(0)-Z"- and -Z'-(CR;Ro)¢-Z"-,
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an am no group or an al kyl am no group, 25 - Al K’
represents an al kyl ene, al kenyl ene or al kynyl ene chain,
- G represents a hydrogen atom or a group NR6R7
wherein: i) either R6 and R7_represent, each
i ndependently of the otherflﬁ‘hydrogen atom an al kyl
group, a cycl oal kyl group, an optionally substituted
aryl group, an optionally substituted -16- arylallcyl
-graURpreséht O ph ioptiahdlly sbbstuicdudredocye loptibiylly @bstitpted drteroaryl
optionally substituted cycloal kyl al kyl group, an
oﬁ%@ﬁhally substituted heteroaryl group or an

519?[‘2" ck?é%@ $hd daees d@@ér@ﬁtoéé)yesé{tkaﬁl ox§p@Roml b );ulﬁﬁur atom,

orn1toget er wth nitrogen atoma 5-
SaQaMQeEHd nombayd| i c heterocycloalkyl group - NRB or a

Q é&]ﬁ ?épeadre %@fﬂéﬁ’:ﬁ@g é‘lﬁ%g rtoﬁ%{elsent a ygtr%nlﬁ)é!tong LPHPD alkyl |
Mﬂ%ﬂ atomor a CH2 group and R8 represents a
hydrogen atom an al kyl group, an optionally
- s glyspresentsead pipgeofdmyli to 6gr oup, an optional |y
sub titut ¢l oal kyl al Kyl group, an optionally
ffetpuetsg% &)ntggerli oé?OUp, an optional |y substituted
- aby tvad Kdjhceit @ttiups aﬂmoag i R)ﬁ&layldwtfstmttmgeﬂdar with the carbon atoms
het er.ocycl oal ky rou optlonall tit.uted
h&rayiag fhers ggﬂum v CP%;RM ereé)‘bt -yWhigh arg the: sape or
h r }Xu%fbl?ﬁtdrtau dp N-R;; Ry and Ry,
hggfge[r%g’r gﬁjl %&&IUBI gky%ﬂ’ ER&E‘e eﬂnant | omer s %fn% P > e S0 S
divdisdheare dlessanmrcﬁ d1ﬁc1dntaoh1b|r¢5|emra Mrwgmdﬁ@n@mfa hwloghn atom; t is an
phar mace utlcall 15 acceptabl e aci.d or
D fog! (haitclesiye 250 T i orne Revetien A et i o 2
Rp nts a group -Z-Ar, and it being understood
thg%gpgﬁﬁﬁe term al kyl denotes a linear or branched
chain of froml to 6 carbon atons, - the tern1a|keny|
a,linear, or branc cha

o BeepbRRdtneRaShy e in s SR abrtls by G b i it eroup

or an alkoxy group,

e 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 (Reg and Ro;) together

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

e 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 NR¢R; wherein:

i) either R¢ 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
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- the term al kynyl denotes a linear or branched chain
of from2 to 6 carbon atons containing from1 to 3
triple bonds, - the tern1a|ky|ene denotes a |linear or
branched di val ent radi cal ﬁiaining from1l to 6
carbon atons, - 17 - the te al kenyl ene denotes a

i near or branched dival ent radical containing from?2
to 6 carbon atons and from1 to 3 double bonds, - the

arl/ Ryl @rd@pﬂ yinetygticthelip tsebstautkd rwalloaldiyl proapg he coptiowallye atbstituted
radi.c containing from2 t on atons and from.l
cE ATk BropBndS omfonal Do YO BEuA ) fedbionelly

Sdg&ﬁg&gqﬁgﬁgnﬁgﬁyig%gﬁbonyl radi cal containing from1 to
arbon atons, - the term al koxy denotes an al kyl - oxy

radical, the alkyl group of which is l[inear or
d_.and t f - .
o ARERAES RGN o Sy o A
f%t%gfye&aﬂ%'ﬂwpaaﬁ?f@ar o8 5 5 AP RE R st hesrorugo-

an aryl - oxy- al kyl Eﬁ%up t he al kyl group of which is
| i near or branched and contains from1l to 6 carbon
up L “aryk@&%MJ cycl oal kyl al kyl,
het er oar yl nd heterocycloalkylalkyl denot e
aryl -al kyl, ¢ycloal kyl -al kyl , heteroaryl -al kyl and
het er ocycl oal kyl -al kyl radicals, the 15 al kyl groups
of which denote a |inear or branched chain of from1l to
% CAFIpESCRIS 8 MiLroSen HEN.1A8rARY B 31 B 21 G5/ ST9EREEes a

< 0 i '
Ca%%ﬁprg en@’a?ﬂidggger oé;}n&?’ ?% Q@?%%Pg%g%% 'oﬂzgl}f §u@§@1t¥iteﬁgry$n}%alky1
halgpge) adesioaslly Isulmtituted cedlbakylakkyl kgrcmpl, ne aptionalthi mebstituted
at p ygr})u]t),ﬂglé:@%gl]l {}yh§1&]?%§ﬂ§%ﬂqes %ll?{é\eg%gg napol})tclo}{ally substituted
tet o &b o dantylAlRyIoERSp,
e L R e e S e, on

f r optiGually substiated dteacaspisgranel oo pr bphenally substigted heteroarylalkyl
unzg&ﬁ;ated with 1 or 2 unsaturated bonds,

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 tenh alkylene denotes a linear or branched divalent radical containing from 1 to 6

carbon atoms,
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- the termheteroaryl denotes a nonocyclic or bicyclic
group wherein at |least one of the 25 rings is
aromatic, containing from5 to 11 ring nenbers and
containing froml to 4 hetero atons selected from

ni trogen, oxygen and sul pha . the term

het erocycl oal kyl denotes a nono- or bi-cyclic group
which is saturated or unsaturated with 1 or 2

thesertridléitbnd detstes € Bndaaion brgcligdativaeritqadidal icbiginiBens to 6
and contalnlng from1l to 4 hetero atons selected from

eATPYRjemS apsk gdnl WrbdalPAIAdS: 30 - the expression
OB R s PR Bl ARl o 2
treb@r ey hndfrohlel erowripid tedndy) , and heter ocycl oal kyl or

heterocycloalkylalkyl groyps neans_ that t.he respectjve
BE §rm gy EAIRI9eVA mehlé@rebfé%ﬁs?a ajgytrcarp@uy I 1%4? SeVaimgs ’ff%%}ll to 6

%ﬁg#gﬁlggy be substituted by fromto 3 identical or
substituents sel ected froma hal ogen atom
taedeﬁrmelk@RSDlﬂeaotak l&yla,lkﬁldxgmdwall khd tlfikiyb group of which is linear or
al kyl sul phin al kyl sul phon hydr oxy, nercapt o,
%?%%6 d ap PWH%H% Y ?ﬁ'ﬂh%P9“ substituted by one or
: J ; BUWhich is a li
t?l ] KX 1?)§7 géﬁ?ﬁ ot %‘%Itl géir QhAYAL, th%rﬁc?f’ ch is a linear or

optlon on the nit n aton1by one
mandhed alkdyloatboguybradiehl, acyl ami no (optlonally
substltuted the ni trogen at gro
the ey ARl eeR Y dengteb Ry aéﬂooxyéaj?ﬂh%mu?’ ?ﬂﬁeé}ﬂéxép%feglg oG vhich is
it bP&%ﬁél%d%H?é&ﬂt&ME S PRAGcHSTabis ©f ot on (o the
groups pyrroly pi perid or piperazinyl neans that
thh eergfscarpl'aﬂqhmyelrdaﬂdlamyl haeﬁjabéalkylm@dhdbgroﬁyabmmylallc@l denote
to 3 identi different grou sel ected, f al kyl
ks Ay eirosdrgl ngds Gy ey R f.a@.als’ the
ﬁﬁg@“ Y Sf WhidHodeMBled: i oar 8£6:8h&HeAEN4IA of KRN o 6 WB6ShImS,

resents an ethyl group, their enantioners and

tte wlnepéyﬁted;comnrlsienatﬁd a dichelart ardmarsshed sarbhe chaif opntatning from 1 to

t.able acid or base. 15 3.

maceut i ca cc
%ﬁﬁ% ﬁﬂ@sﬁp E@fggk%ﬂpﬁlng to claim1, wherein
B Qarﬁrlﬁl(j%%ﬂ dEﬁ’(ﬁ@st #Tl%nﬂceo EfbriRd) bPotRing bP illinelhiombler ei n R0

and R91 together form an oxo group, or wherein R8o and
tR8]Iemn dargil slen&e0 ampdheiR@d] rfaphihyt, wndexd, gndempk , dihjdionaphthyl or
%?tlog§£ nd di astereoi soners, and addition salts
K &OPPrar naceutical ly acceptable acid

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,

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
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or base. 20 4. Conpounds of formula (1) according to
claim1l, wherein R5 represents a hydrogen atom their
enanti omers and di astereoi soners, and addition salts
thereof with a pharnmaceutigally acceptable acid or
base. 5. Conpounds of fornmula (1) according to claiml1,
wherein R3 and R4 together forma nethylenedioxy or

et hyl enedi oxy group, their enantioners
brteror¥lealind offeHRS madbe 2bwYFY ibnfremy ¢ oy %elﬁef&¥caw0f iifferent

QOJ.}Q{I&B&Q Ut| g@?'ﬁ‘oxﬁcac ﬁ%ﬁ{o?&l 6tcAf iafd We gﬁﬁﬁs alkch? alk@x;{ allylthio,

ounds o or mul a according to claim’™, whe
ﬂRylsuiphmyE relsylsulplycohyh gleyrdroxat, am:rchfﬂe; cyameamitira nansloambtmnally

di,ast er.eoi soner s n ddi tion s S t ereof w.th
Pesitede by 9051 Py baR @ﬁﬁﬁa&wgps c A ? e&ﬂﬁﬁum&omﬂy
Qlbsti@raubAte! ditr e[tgl'nnlgy bRe 6} aldNatkyl \g»hﬁl&)@) I&c‘{]_ilarmno (optlonally

represents an opti onal 5 substituited aryI group o
substdptedommalthey ngipgsn |atqm éti’ an ksl leyoungr allipxyeapenyl, carboxy and
en ntloners and di astereoi soners, and addition salts

%of with a phanaceuti cal | y acceptable acid or

B predsioCOFPUMNS s@bstir@edniivied héedaﬁlc:@[aﬂﬂongottae er@ip phrrolyl,
wherein G represents1g_@% roxy group, thej
pElgP

rinenidyil onpipsraging! dieans SEMPP SOncgred 20 leP FHpstitgdsby from 1

h
GBI o RUALTRECH LG it GRSV L L5
addergdorydikylepr esents  *-X-C(X )-A k' -G vvher ein G

represents a hydrogen atom their enantioners and
diastereoisoners and addition salts thereof with a

ﬁgﬂ%ﬁg frlg%ﬁlaaﬁg%?&?g 8« Qm @rwﬁé%ﬁt Ao rdfesents an ethyl

accor |ng to claim1, wherein
Ggrc&1pr dmmbsaﬂogremj |and *ﬂ&@é{e@é@ﬁ@meﬁ; kand\RERiiomselteithered with a

ﬁ R7 for Ef the nitrogen atoma 5- to

?EW 9 e@c ?%ﬁ%&ycloalkyl group -N R8 ,
mhereln Y "y represents a nitrogen atom an oxygen
atomor a group Cl-12 and R8 represents a hydrogen

aComporndsofaforyilagfoasgordingeiorclaimaht WeareinRsamad Rer together form

dl ast & rg(reglllps, Qe R reid o0 and Rg; together form an oxo group, or wherein Rgg

and Rg; and also Rgy and Rg; 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 R3 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.

20 addition salts thereof wth a pharmaceutically
acceptabl e acid or base. It. Conpounds of fornmula (1)
according to claim1, wherein Alk' represents an

al kyl ene group, their enantjoners and

di ast ereoi soners, and addition salts thereof with a

phar maceutical ly acceptable acid or base. 12. Conpounds

of formula (I) according to claiml1l, wherein X and X ,
\Mﬁcmtrposlrl@s ohesrmpl haesontinglid Flekedt wherit Bs éprreseats a hydrogen

OSE T 2L O Blio e ul ph lastRfonte ?be'aﬁlde@ﬁérﬁ RS g?egﬁ%tfhwh a

eol soners, on sa ereo

a phliacearully ﬁaiebgabmemmﬂabe acid or base. 13.
Compound of forrmula (I) according to claim1l1l, which is
7-et hyl - 7- hydr oxy- 2, 3-

| | dona
opentaﬁgﬁgg?%ﬁnhﬁ(g%mgﬁh tGQﬁnM])VQW&QHQJQ%géﬁm%hbﬁﬁﬁbnlw

ndol i"Zi no b] gui nol i ne- 8,7 10- di one,
i tsgbstinaed anyhrgrosip camd o@ddmetllyosmbs:amteé arfelkpbgrowp+ theig enantiomers

phar maceut i. cal | ceptabl e, .a

P 6P PR A B R EBrBbURIC D o Al er e HBecpaie
ag&g&ﬁmggito claim1, characterised in that there is

used as starting material a conpound of formula (I1)
synt hesi sed as described in EP 1 101 765: RZ2 RL R3 OR

914 90 R I 0
Ll B By 407\t P
f @odporinait anz(riti)omersl\ﬁaﬁdi ehaistetrbmdmds oxyd gdditipn ssaltCThdreof with a

converted into X'H wherein X" represents an SH,
pharmaceutically acceptable acid or base.

Compounds of formula (I) according to claim 1, wherein G represents
*.X-C(X")-Alk-G' wherein G' 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 G represents a group

*-X-C(X")-Alk'-NRgR7 wherein Rg and R7 form together with the nitrogen atom a 5-

to 8-membered monocyclic heterocycloalkyl group —N Ry, wherein Y
Y

represents a nitrogen atom, an oxygen atom or a group CH, and Rg represents a

hydrogen atom or an alkyl group, their enantiomers and diastereoisorners, 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



am no or al kylamno group to yield the conpound of
formula (111): RR RL R3O *Al R4 NROO R5 Rsi 0 X'H
15 wherein Alk, R, R2, R3, R4, R5, Rso, R81, RI90 and
RO, are as defined for formya (1) and X' is as

defi ned herei nbefore, -21- which conmpounds of formnula
(rr) or (III) are condensed with the reagent (IV):
(rv), X Xl rein Al and X are as defin

f @as%emsmerz jpd & Wﬁgl‘u@b splés %megwﬁga &%%C%uecﬂpy agseiigple scid
Odrpldd NR R, OC(OR wherein Wand R' represent al kyl
groups, 5to yleld the conpound of formula (1), it
bei ng understood, for the purpose of sinplifying the

. SR04 BRSPS i s SRR, PR o2
PRl b -G 1‘3U(ﬂ3metﬁ?1%h§f8ﬂ’)' 9 Q%Mr@UMJﬁlo@QﬂﬁmOﬂir@bﬁzmo_

point” in tine droxy groups_present in those

séh;é Hasholinsrs 1rdipnbe 1t@x¢1tﬁn§@@etSo a5do a@ﬁ@%ssal&y thereof with a
venti t s, and, 10 conversely, the

oX! gmaV%‘%“%1¥é§%ﬁ%gfﬁ%¥ﬂ%§gggane positions nay be

reduced by conventional reducing agents at any

approprlate point in time during ynth and..t
14. wRearepsaéorothet Prég%.rafg%eﬁswf@@é?%eP @o’f‘F&O@% o “claim 1,

I
el AR B Wﬂ%‘)ﬁﬁ%lﬁ% 2 ookl o Tetinula (I
fapﬁhﬂmaﬂasdynmha$nsaP%ﬂDbﬁ6Eonpounds of formula (I)

15 - may be purh{ied i f necessary, according to a
conventional purficqtion technique, - are separated,

where apprRpri atle ) ereoi soners according

R 91§ (ID),

OH

wherein Alk, Ry, Ry, R, Ry, Rs, Rgo, 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):

(IID),

' XHH

whérein Alk, Ry, Ry, R3, Ry, Rs, Rgo, Rs1, Rog and Ry are as defined for formula (I)

and X" is as defined hereinbefore,
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- are converted, if desired, into addition salts
thereof with a pharmaceutically acceptable acid or
base. 20 15. Pharmaceutical conpositions conprising as
active ingredient at |east .ame conmpound according to
any one of clains 1 to 13, alone or in conbination with
one or nore inert non-t oxi c, pharnaceutically

o BB EXSBLR) A SB GG B AR 2L,

one active |ngred|ent aggordigg t v&ny one of clains |
to 13 for use in tqﬁ,ﬁﬁnu ure o ‘25 nedi canents for
use in the treatnment of canc®r di seases.

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", 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, Rg;, Rgg and Rg; may be protected by conventional protecting groups
and deprotected at the appropriate point in time, that the hydroxy 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 (T) :

15.

16.

— may be purified, if necessary, according to a conventional purification techmque

— are separated where appropriate, into their stereoisomers according to a conventional

separation technique,

— are converted, if desired, into 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 13, alone or in combination with one or more

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

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.



