New anal ogues of canptothecin, preparation processes, their use as

nedi canents and t he phar naceut I cal corrposr tions containing themb5
Canptothecin is a natural conpound whi chlhas been isolated for the first
tizme fromthe | eaves and the bark of the Chinese plant called canptotheca
acum nata (see Wall et al. J. _Amer. Chem Soc. 88: 3888 (1966) Canptot hecin
IS a pentacyclic conpound con 0 no[ 1, 2- b) qui nol i ne
fragnent fused with an a-hydroxyl AGioh Drocedbdsh six links. The carbon in
position 20 which carries the a-t@g?nw—g&mp—r?'a symmetrical and confers a
rotatory power on the nol ecul ethelhasemtméditartheitsaall canpt ot hecin has an
absolute "S" configuration as regards the car bon 20 and corresponds to the
fol l owi ng fornula: 15[“ MACCIHHRE 2 REALE 5%l i ferative
activity dn several cancerous cel | Ilnes, |nclud|ng the cell lines of human
tunors of5 the colon, lung and breast (Suffness, Met al: The Al kal oids
Chemi stry ar@rﬂhﬁﬂﬁ&ﬁ@d o fsturaBeafipoudd wiich has Weén isalatedfor the firshainttefiom the ess,
25 1985)). I s suggested that the anti-proliferative activity of

canpt ot heci H64V§S aed the rls of the Chingsg alamdrayeclaeqmprlomcwr@rw%m Wallgt tlse | .

It has. been t n enment
both for the" |€m '?v@ga'i] gﬁg(h @fﬁss glf:at’qgi %}??&E?f%d?%t REC CSJ y@oﬁgﬁ‘gcr ns:
New Anti canc@nstitited byoindoliztio] IRV (Mﬂ%tfr hn £flised RithZah d- 18&t6ne
1995); wall M set ea Canc%r riF?és ?‘m en Iﬁgrtzberg E?EOIRY J. Med
Chem 3210715v1¢1198:2)m16nd Te ocarbein &l pos]tlod\/éd whihhman‘iﬂi maehydmsz)grouprhe
present invention r S to a new cl ass of corrpougds of totgpecr n,

in which a rSpnEeHYE GonfersA oL PEWE 1t HisemglecelgnpThs: Wéefaﬁ rf@"rh
compounds  acGafiiiRgiA thas Nen RBSSIGRL "$EERELRRIIY 8S Sabards RAYELLBE RoOLADI cal

actlvrty

_corresponds to the following formula:

15

20

Camptothecin has an anti-proliferative activity in several cancerous cell lines, including
the cell lines of human tumors of the colon, lung and breast (Suffness, M et al: The
Alkaloids Chemistry and Pharmacology, Bross A., ed.l, Vol. 25, p. 73 (Acedemic Press,

25 1985)). It is suggested that the anti-proliferative activity of camptothecin is related to
its inhibitory activity on DNA topoisomerase I.

It has been indicated that a-hydroxylactone was an absolute requirement both for the -

in vivo and in vitro a&iﬁty of campototheeiﬁ (Camptothecins: New Anticancer
30 Agents, Putmesil, M et al, ed., p. 27 (CRC Press, 1995), Wall M. et al, Cancer Res.

55:753 (1995); Hertzberg et al, J. Med. Chem. 32:715 (1982) and Crow et al, J. Med.

Chem. 35:4160 (1992)). The present invention relates to a new class of compounds of



shi ch is unexpected with regard to the'-.-"ﬂfiétate of the prior art. 5 Therefore
a subject of the invention is new conpdunds of canptothecin which differ
fromall known conpounds of canptotheci® in the sense that they contain
Eerr]- hydroxylactone (or its open hydroxycarboxylic form instead of an
a- hydroxyl actone (or its open hydroxycarboxylic forn); or a )
phar maceut icemptoghezin; apwhisha replacesdhe hiteral athydroxylgtone rof camptotiecnanbheot heci n
is meant a conpoupd havjing the sane structural 10 ske pn as .t hat. of
canpt ot heciCRMPPURAs aggording,iq E‘Frﬂif%{“z'-"b’f'&lﬂ“nﬂﬁ‘?’% afﬂ%ﬁé‘ﬁ"q?‘l&'% GV an
a- hydr oxyl agk ] 14 11 ] ot her chem cal

LGNS u%){j@gﬁh Xvith faatd to Melstat® E){ fg{'etppigl" hrt

substitutions on el etal“structure: r “exanpl e t he conpounds of
canptothecin). D fferent conpounds of canptothecin are well known by
speci alists, as described _above.

By .[err]- hydroxyl| actone i nt.
| act one Swhileretersiasybiect of Y?Wﬁgl‘é &ﬁW{S’BH‘P)éFQﬁﬁX%mﬁ&“Iﬁm ‘i‘gg"bon of
t he « b - i t. .01 h -
i ol o HtonS i khSu Yordcid 3, EinkothOid L PunBY e hat Sy Pedraih - 1 1)

Wi th seven hgaisk§hastoné ford Gpen Mr&@@ﬂb@?ﬂiﬁ%ﬂn {iRtead (0P QR i-hpdrBkylacionk t he

adj acent oxygen atomis hydrol yzed,” whi | eads to the formation of a
car boxyl i c (ecits openthydemgcabomytic drirh); gorcal phamviaceutioghy apesptable sadt ofithe i t ut ed
or non substjtuted. 20 A Cﬁr%)un of.ca%ot heci n cordihng to th? {
i nvention calift BYcompound gheamniotaHa is meAnt 3 gompRuRd iaving the Same structura

i ndol i zpNno[sielroRlagHiapBF i Y. ol -B1duthofihé fhgrhéntifERAt t he
sol ubi IZli tyk%?l&{)ﬁgg(%aﬁggtﬁtﬁgh?ao tﬁg 11%&%(131?0 ’cls]o u('iahgﬂ[ er rif- hydr oxyl act one
(for exanplaa a-hydrogylactone iwithrsin/ Einkshewith @biwitHout ofhetr khemiosipsnbstithtioSxampl es
of 25 substitutions on the closed [err]-hydroxyl actone jnclude %n al kyl

subst it uti dhe ckeletab.stmpuee dfasyexample the cpmipepndsa ph samptathesin)| o Difrent
oubsti 4 gt GRGLhEH! 1 N BN HEabAE A EBblY ooy et on
resul tant ¢gaRRyMtlone & meartilastahé Whichtdoathins(dnodddeichaPERb G atof! Bétwberc at i on)
or suppressions of the resultant hydroxyl group. 30 A nore particul ar
subj ectlSof thé earbon efitthe carbexyl aad abenpecatbien odrrying the hydroyyl grourf oy thela- (1),
hydroxylactone. The B-hydroxylactone can be a ‘tlosed” or “open” ring with seven
members, in which the bond between the carbonyl group and the adjacent oxygen
atom is hydrolyzed, which leads to the formation of a carboxylic acid group and a
hydroxyl group, which groups can be substituted or non substituted.
20
A compound of camptothecin according to the invention can therefore contain
L substitutions on the indolizino[1,2-b]quinoline fragment (for example in order to
improve the solubility of the compound) or on the open or closed S-hydroxylactone
(for example in order to improve the stability of the compound). Examples of
25  substitutions on the closed B-hydroxylactone include an alkyl substitution (for example
ethyl) on the B-carbon.. Examples of substitutions on the open B-hydroxylactone
include alkyl substitutions on the B-carbon, substitutions (for example an amidation) on
the resultant carboxylic acid and substitutions (for example an esterification) or
suppressions of the resultant hydroxyl group.

30

A more particular subject of the invention is the compounds of formula (I) and formula

(),



3 [err] in racenmic or enantioneric formor any conbinations of these forms,
i'n which 10 Rerr] represents a | ower alkyl, a | ower alkenyl, a
| ower al kynyl, a | ower hal oal kyl, a | owner al kyl | ower alkoxy or | ower aIkyI
lsower aIkyIthio; Rlerr], Rerr] and R err] represent, independently, Herr]
hal o, | ower al kyl halo, |ower alkyl, |ower alkenyl, cyano, |ower alkyl
cyano, nitro, lower alkyl nitro, am do, |ower alkyl am do, hydrazi no, |ower
al kyl hydrazi no, aRLdOJ%|OMEY al kyl azido, 15 Ry '
(CHerr])[errINRle]r] R -rr] (CHerr])[

(CHerr])[err N

(CH err])[err]NR

(CHerr])[err QR i "f,' [err]R

OC(O NRserr] R err], G:(O)(CH )[er@]CQerr]R[err] or Ry
(CHerr])[err][Nerr]X, QO [ (CH2) [ er r] OC( GRioN[ er {#n whi ch
[N[err] X, |nth|S|nvent|on r ep 0saheterocycllc gr wit ™ to 7

nmenber s W|th t he ni¢(lyogen at oHOI\h 2%, (IHOwhi ch i's é‘m’ﬁ%ﬂr of the
het er ocyclic group, and X represent " he remai ni ng nmenbers, whi are
necessary to conplete the heterocylic group, selected fromthe gr oup
constituted by O S, CHerr], CH N NRerr] and COR[err]), aryl or |ower

al kyl substmt—weeﬂ{or@anﬁmbaid forth ©F aRetomtsinations of these foats, i whith on the aryl
group or the heterocycle) or non 25 substituted, in which the

substi ti®entRi s a | ondepeessnss a hareb alleyl, 2 dowernalkenyl, aewera pliymda ewer ower

oK et AL tyer AT oAbk B e Sl sl 2,0 "
el epent s ofR;t; R¢ and'Rj, rt Sens ah@?ea@hnﬂyom hile, DY RISPRAL! Iote Ay, 16%Wer

CHerr] , OS, Nor err| err represents H, halo, |ower
al kyl hal o, lower al ra}kenyll, gmp, bzweoxl}cyl ¢yonprnitap dpwer ahgdrnitap,assigo, lowser

e Lyt s G BN iatind G Al fisafRboo il oG iR paltor | |
(CHerrgs)[err] (O R e(CHg...NR&,( CH(er).are! ' ] Ndie)[SFG( O RCRLJICORs
(CHerr])[err]NRlerr] Rl err]

(CH err])[err] N(CH GK%IMG)M ECHNR(@)R I@H&)mpC(O)Rs O(CH;)xNR¢R1,
(G er 113 or11 (01 or R SBaFG l brEF RO R v
(CH2),0C(O)[N=X] (in which [N=X], in this invention, represents a
heterocyclic group with 4 to 7 members with the nitrogen atom N,
20 which is a member of the heterocyclic group, and X represents the
remaining members, which are necessary to complete the heterocylic
group, selected from the group constituted by O, S. CH,, CH, N, NRy
and COR,q), aryl or lower alkyl substituted(i.e. substituted between
once and four times on the aryl group or the heterocycle) or non
25 substituted, in which the substituent is a lower alkyl, halo, nitro, amino,
lower alkylamino, lower haloalkyl, lower alkyl hydroxy, lower alkoxy or
lower alkyl lower alkoxy or R, and R; form together a chain with 3 or 4
members in which the elements of the chain are selected from the group
constituted by CH, CH,, O, S, N or NRy;
30 Rs represents H, halo, lower alkyl halo, lower alkyl, lower alkoxy, lower
alkyl lower alkoxy, lower alkyl lower alkylthio, cycloalkyl, lower alkyl

cycloalkyl, cyano, alkyl cyano, lower alkyl sulphonyl lower alkyl, lower



CHerr])[err]P(S)Rerr]R err] or (CHerr])[err][Nerr]X],
OC(O[Nerr]X, 5 (CHerr])[err]OCC(O[Nerr]X, aryl or |ower
al kyl aryl substituted (i.e. substituted between once and four tinmes on
t:he aryl or heteroaryl group) or non substituted, in which the substituent
is a lower alkyl, halo, nitro, amno, amno Iovver al kyl, 1 ower alkyl hal o,

| ower al kyl hydroxy alkmerh)airkmy wiro] 0¥EH,)aCQ)Rsl ower(C&lz)aMSsC(Qms R6 and

Cower a1 Kyt am ho' | oWGFr Iy o fEPomRG IR eGr o ok Y )

cycl oal kyl, | ower al k@).yy (U)NRéﬂl, kyl | R, %q;gy I owc;@mpm)mgilg)

aryl or |ower alkyl aryl substltut ed {i.e. Subst| tut ed between once and

four times on the ar WCP&DM)Rldhs non serbst i t (CER)[N=Xhhi ch OGOIN=X],
substituent is an |l ower _ alk hal o, nitro, am no, am ngQ | ower %UY | ower
zwaé i 1

al kyl halo, |ower al k¥ ~Xbweylalokolgwesr alleand sybstitys oxXY;
Rerr) e S0 bR ) RS 0 YR

am no | ower al kyl, |ower ower

cycl oal kyl, 20 group) or nan\d@smtlﬁE&ih ﬂﬁtﬁ'tﬁ@é&bﬁﬁmexﬁtﬁ%loﬂrhﬂdﬂhﬂd ower
al koxy, Iomer al kyl 1 ower al koxy, | ower al k hal o, or aryl or |ower alkyl
aryl substituted (i.entreuaminp; amiag lowerallsyl, alkybihalodover alkyl bydrowve ary|

group) or non substit subs ituent is an | ower alkyl,

hal o, nitro, anino, lﬁ?"ﬁ'ba]f(g%‘},\ng E&?’Pﬁ ]%‘V\%rra KP¥y1 hal o, |ower al kyl

hydr oxyie | OR@dindﬁlU(OXYreBt%sent mdependent Y HOf 1bme¢ealk§|| kotber! R FéﬂdﬁgxhbweR[ err]
represents H, a lower alkyl, |ower a ky aryl or ary stituted by
one or more groups cheldnanineowse alkyl, Ibwengﬂkyhdmm,scycl@%l lewiey |alkyhal o,
ni{ro, amno, amno |lo

| oner al koxy or | ower: g%ﬁj lf%‘Wral"%ﬁ" @‘l’el%kyr Wgﬁb‘?’m&rlower Xllng%ﬁ’;?é%ts H,

a lower alkyl, |ower glikyl 10bkQlkyl W%uﬁ’slnméd’ (1ears¥ﬂ>stiﬂ5te@'b¥€we‘éﬁtb‘iﬁ:é fahd ed
(i.e. having one to four substituent's on the aryl group) by

four times on the aryl group) or non substituted, in whlch the

15 substituent is an lower alkyl, halo, nitro, amino, amino lower alkyl,
lower alkyl halo, lower alkyl hydroxy, lower alkoxy or lower alkyl lower
alkoxy;

Rs represents H, a lower alkyl, lower alkyl hydroxy, amino, amino lower
alkyl, lower alkyl amino lower alkyl, lower alkyl amino, cycloalkyl,

20 lower alkyl cycloalkyl, lower alkenyl, lower alkoxy, lower alkyl lower
alkoxy, lower alkyl halo, or aryl or lower alkyl aryl substituted (i.e.
substituted between once and four times on the aryl group) or non
substituted, in which the substituent is an lower alkyl, halo, nitro, amino,
amino lower alkyl, lower alkyl halo, lower alkyl hydroxy, lower alkoxy

25 or lower alkyl lower alkoxy;

Ry represents H, a lower alkyl, lower alkyl halo, aryl, or aryl substituted by
one or more groups chosen from the following radicals: lower alkyl,
halo, nitro, amino, amino lower alkyl, lower alkyl halo, lower alkyl
hydroxy, lower alkoxy or lower alkyl lower alkoxy;

30 Ry represents H, a lower alkyl, lower alkyl halo, lower alkoxy, aryl or aryl
substituted (i.e. having one to four substituents on the aryl group) by



@ne or nore groups chosen fromthe follow ng radicals: |ower alkyl, |ower
al kyl hal o, |ower alkyl hydroxy or |ower al kyl |ower alkoxy; R err]
represents a | ower alkyl, aryl, (CHerrp)[err]ORerr],
¢CHerr])[err]SRerr], (CHerr])[err]NRlerr]R err] or
(CHerr])[err][Nerr]X; 5 Rlerr] and Rlerr] represent, independently, a
| ower al kyl, aryl, | ®nerorahtmexgroups ghasey fiom she followitigeradjcatsn dovRirealkyll,
represent, independently, H . lower alkyl qr aryl; R er lq”’ _represents
or CoRer 11 R o T Towdr atkyt ig Bivef k! mfcadof Iy iaipblomyerpliony:. ' 70

Rlerr] andgglerr] rephese&ida idvidensndant R qr!]cy,fnll MR,.RL, over

al koxy or ﬁf/itﬂtlroxy; R[eér] ald %P@ﬁ%g%l’eﬁ%z)'ﬁlbop' a%; gig??}% R
represents H, a | owerordCHy),[N€X]) or C(OCH err])[err]CH err]; m

is an integer conprised between 0 and 6; n is 1 or 2;and 15 q
represents Flai‘q?}{égerfeﬂrﬁﬁ%()";@eﬂ‘,’e“ﬂhda !wa'érqn}id(] arylp Jowercalkaxys aRdO®; Oy cl i ¢
group with 4 to 7 rrermﬁlgos, X representing the chain necessary to conpl ete

said heterocyclic group dnd selected fromthe group constituted by O S,

CH err], CH,,bhd RB[ erepresent| inddpehdently, H,dower glkgdrorapgut i cal |y accept abl e
salt of the latter. 20 A particul ar subject of the invention is the
conpounds a%sf or nul adepresgits Hior @Ragef i ned above in which Rlerr] represents

a lower alkyl, |ower I l.kyl hal o, |ower alkyl |ower alkoxy or
), 01" BRSO oR ISR

| oner al kyl Tower alKk represents H a halo, |ower alkyl halo,
| ower alokyIR; bd'R{y alrépreyent, iftdépendentty, H Rt lovaériemsy, lowerdko df Hydtoxyer

al kyl thio, 25 cycl oal kyl, I ower alkyl cycloal kyl', cyano, al kyl cyano,
| ower al kyRaydr oxy, represents dowjhalor])[err]C(O R err],

/ N ) :
(o 1)1 391N G el AR ot pLIGR) BE RIS or ) rerry o
, (CH err]m[ err] OC( G Mrireédel BbRprised be@¥een 0G@RESEr]) [err] [Nl err] X],
OC(O[Nerr] X, (CHerr])[err] N err] X], aryl or |ower alkyl aryl

substituted or non subdtorfyamd; R err] and R err] represent, independently,

2 ouer Al kyl s REer ] L oL eoE e CFhord to 3 Shd T reprdihdl bty B 11 0
group with 4 to 7 members, X representing the chain necessary to
complete said  heterocyclic group and selected from the group
constituted by O, S, CH;, CH, N, NRy and CORyp: or a
pharmaceutically acceptable salt of the latter.

20
A particular subject of the invention is the compounds of formulae I and II as defined
above in which R, represents a lower alkyl, lower alkenyl, lower alkyl halo, lower alkyl
lower alkoxy or lower alkyl lower alkylthio; Rs represents H, a halo, lower alkyl halo,
lower alkyl, lower alkoxy, lower alkyl lower alkoxy, lower alkyl lower alkylthio,

25  cycloalkyl, lower alkyl cycloalkyl, cyano, alkyl cyano, lower alkyl hydroxy, nitro,
(CH2)C(O)Rs, (CH1)uNR(C(O)Rs, (CH2)mNRgR7, (CH2)mN(CH3)(CH2).NRsRs,
(CH).OC(O)R , (CH).OC(O)NRR;, or (CH)[N~X], OC(O)[N=~X],

- (CH2)mOC[N=X], aryl or lower alkyl aryl substituted or non substituted; Ry and Rys
represent, independently, a lower alkyl; Ris represents ORz; and Ris , Ris and R

30 represent H.



6 A particular subject of the invention is the conpounds of fornulae |I and
I'l as defined above in which R err] represents a | ower alkyl, |ower

al kenyl, lower alkyl halo or |ower al ky$ |ower al koxy; Rlerr], Rerr] and
Rlerr] represent, independently, H halo, Iower alkyl halo, |ower alkyl,
nitro, am do, | over al kyl am do, hydrazino, |ower alkyl hydrazi no azido, 5

| oner al ky} parazwlabsuqucua[ theripyentien jsnbe spmpeynds of fortijutag) leand) l jas defired er r | |

Ea% g: H g % g?é‘}e[sﬁ[‘@glf% R rg?re “‘eh% ﬁe;r{ C):'ﬁ qéil‘} lf‘kﬂyﬁr)ﬁl\l%{)@&g%% or non
substi t ut edlkypromm)ox& NR£IR] atld Rpfepﬁkaﬂr indegesdétiyy H}] hale Mﬁlk‘}pﬁd}b a chain

with 3 or 4 nenbers, which the said el enents o al n are chosen

fromthe glowg aiknrl,smtrpumdomov(m alkyl-l{imtdp] hydmazi®), lpwer allqvt[lydrqzmomd%]

;FE;FSG tSl%%?ag 1 lomﬁr’o%&’é‘f“ﬂ@‘% o@m ﬁFHz)?\ a‘ﬁ‘%y‘?@?&m .
nitro. (CHoeNeRS | @IPREK] br (CBLOCIONNEK] biiiRied G Bitted, or

(CHerr])[ QG(DY(WI Dl] Ri ﬁid[ Rj tdgefher faridR| etrair] Witk 3rdr,4 members, in which the
(CI-l[err])[err]OC(O% (CHerr])[err] OC(O NR[ err]

(CH err]) [ &pidjelagea Srqfx]le shalm@@}lpm Fom stie grguibgquEIM%(thg bf rH]n&lflzsgb§t N uted,

Chaspongentot p REEFCHH nald o i nA oReE R, TR SRR, lower allgl,
| ower abky llowércallesxyaldoydr aﬂ@l Itﬁner%‘ﬂ@‘ltﬁiﬂ katber dll@\mszd:@k*(yﬂlt@S(CH»)m(@R&yl

| oner al kyl | ower al koxy, % | ower al kyl ar ower aIkyI hal o;
2,

Rlerr] rep(EHaNR(ORsi olicii2)aNRsR7, (@ﬂﬂﬁN@Ha) ARy, EHHIOCENBs, al kyl |

eyt Baf"kily'@ﬁ%@?:@ﬁ‘ma‘?"(&ﬁm Xk Ol Shseted St i ot
kot hal o(cHaMBICEN 0 R MR, MifikninteperBefiy 1 BIBMESARYISIobler AIOWe!

al kyl or a.Tower represents a 1 ower mer 20

al kyl hal ohydroky,mhwealalﬂqpk)amnﬁ[ andr dlleg)y esentatkyh almine r cyaloabkiyl, lawel' blkghr] and
R err] repres dependently, H or | ower al kyl. A nore p
subj ect!dof Wﬂ@;]f(ﬂv qr kylslo‘i"ﬁ’éa](],‘@i‘bbcﬁiﬁdéo%ﬁf alkeyl Ay la0n l%"d’é‘?ﬁ ggove in

o ar e e P i, B L s

(CH err]) [ dowdrGREydrlodver akylaﬁﬁms ]cyalaﬁl Riwer atkggé}tdbalkyl dbﬁbxaalhﬂtyl])ldmﬂedl oxy

or an ethylenedloxy and rr] err] represent |ndependentl H,

| over al ky RIkogysHpwer pljcylelomem{l@xy,] lpqverr allcyldralq deyver: ary)) prelower afiey lpdqylimon :

bsti tut |,k P H
?UCH[S elr r ij) [eqepq er’ r}i IIEQF} or%wﬁ&gﬁ&l@ &8 %] Ré%r(rﬁs{ﬁ? ?P*{y? @é}’%@@ﬁf F i6Wes 1 or
i ndependental 1 hﬂoczfr lawbﬂmbxyallk,ylre restiitsRl @owidr dliofly &fkR|Sarld Ra x’epmental kyl

or (CHerr]) [N[err] substltut ed or non substituted by a | ower
al kyl ; as ths Fopr g |allqyl ed or non substituted [N[err]X, there can
be ment i oned the pi peridyl, norpholinyl, piperazinyl,

Y

A more particular subject of the invention is the compounds of formula I as defined
above in which R, represents the ethyl group; R, and R; represent, independently, H, a
25 lower alkyl, halo, lower alkyl halo or (CH2)»ORs, or R; and R; together form a
methylenedioxy or an ethylenedioxy; and R, and Rs represent, independently, H, a
lower alkyl, (CH2)uNRsR; or (CH,),[N~X] non substituted or substituted by a lower
alkyl. Preferably R, represents H or (CH;).NR¢R; in which Rs and R; represent,
independently, H or a lower alkyl, and R; represents H, a lower alkyl or (CH,),[N~X]
30  substituted or non substituted by a lower alkyl; as an example of substituted or non
substituted [N=X], there can be mentioned the piperidyl, morpholinyl, piperazinyl,

imidazolyl and 4-methylpiperazinyl radical.



imdazolyl and 4-nethyl pi perazinyl radical. In a nore preferred manner,
‘Rerr] represents Hor halo and preferably H, chloro or fluoro; and R3
represents H, a lower alkyl, halo or ORferr] in which R err] represents H,
.a lower alkyl or a lower alkyl aryl and preferably H, fluoro, chloro,

met hyl or methoxy. 5 Also in a nore preferred manner, R2 and R3 together
forma nethyl enedi oxy or an ethyl enedi oxy. A nore particular subject of the

invention is the products described hereafter.i,n the exanpl [
b 1 Cul ar T8 RemBFS BATE A BRREG BA QPG00 Hrd PP A HET Dy ibrg
5-et hyl - 4, B di | - - c1OhdIs' in/Which 0Q! repiesénts H, 4 b]
qui nol i ne. ﬁggfld\;)é?ﬂ E;?gﬁﬁé?ég?%ﬁélﬁbﬁéeﬂkﬂ, hdl8 or OREin WhicR Q! fegfesénts H,
5, 12- di et hydwet, dileydioh pdowerSalkylcirylxand bréferablyi HioflyoBo, chivro; dethyl omuiethoxy.no
[1, 2-b] quinoljne-3,15 (4H, 13H)-di gne - .
8- et hyl 32, Al 1 3 @qre yeferse mﬁ‘?Eﬁ’oﬁy-a“‘i%@-ng@FT— f°I‘,“4T “Eﬁﬂ&!‘?'ﬁg‘% 054
oxepi no [3'eth%' nb 'éJ‘ I ndolizino [1,2-b] quinoline-10,13 (15H)-dione -
10- benzyl oxy- Le_necg ﬂ 4, 5-di hydr o- 5- hydr oxy- 1H oxepino [3 ', 4
:6,7]-indolizino [1,2- b] quinoline-3,15 (4H, 13H)-di one -
-ethyl-4,5-dih -5,10, -dih -1 [ ‘L4 6,.7] -1 Li zi
oL 50K o o S S o P s P

90t Rl o Aoy s o

5- et hylj99-f | uor o- 4, 5- di hydr o- 5- hydr oxy- 10- net hoxy- 1H oxepino[3 ', 4" :6,7]
I ndolizino[ 1 ,2- b; ui nol i ne- 3, 158{4H, _13%; di one,n%S_-, ..
9- chl or o- 5-8rethyl-4>-gityrey Srhydmxyn) f-exepinols”, Ase.iirindolizing [ledsP hgyinoling-

56\e/t7]hlylndgI Iléti(}?@%})@%fgﬁé guoL;3r60351ﬁ§/3|r40i3m1r3|022§| ;10[ 3',4':6,7]indolizino
] o S st S
qui nol i ne- 9 quirjoling 8i(4Hel 3H)-dione I ’
15 - 8-ethyl-2,3,8,9-tetrahydro-8-hydroxy-10H, 12H-[1,4] dioxino [2,3-g] oxepino
[3’,4°:6,7] indolizino [1,2-4] quinoline-10,13 (15H)-dione
- 10-benzyloxy-5-ethyl-4,5-dihydro-5-hydroxy-1H-oxepino [3°,4°:6,7]-indolizino [1,2-
b] quinoline-3,15 (4H,13H)-dione :
- 5-ethyl-4,5-dihydro-5,10,-dihydroxy-1H-oxepino [3°,4’:6,7]-indolizino [1,2-b]
20 quinoline-3,15 (4H,13H)-dione
- 11-(dimethylamino)methyl-5-ethyl-4,5-dihydro-5,10-dihydroxy-1H-oxepino
[3’,4°:6.7}-indolizino [1,2-5] quinoline-3,15 (4H,13H)-dione
- 5-ethyl-9-fluoro-4,5-dihydro-5-hydroxy-10-methoxy-1H-oxepino[3°,4°:6,7]
indolizino[1,2-5]quinoline-3,15(4H,13H)-dione
25 - 9-chloro-5-ethyl-4,5-dihydro-5-hydroxy-10-methyl-1H-oxepino[3’,4’:6,7]indolizino
[1,2-b]quinoline-3,15(4H,13H)-dione
- 5-ethyl-9,10-difluoro-4, 5-dihydro-5-hydroxy-1H-oxepino[3°,4’:6,7}indolizino[ 1,2-8]
quinoline-3,15(4H,13H)-dione
- 7-ethyl-7,8-dihydro-7-hydroxy-9H, 1 1H-[1,3] dioxolo [4,5-g] oxepino [3°,4°:6,7]
30 indolizino {1,2-b] quinoline-9,12[14H]-dione
- 9-chloro-5-ethyl-4,5-dihydro-5-hydroxy-10-methoxy-1H-oxepino [3°,4°:6,7]
indolizino [1,2-5] quinoline-3,15(4H,13H)-dione



= 9-chl oro-5-ethyl -4, 5-di hydr o- 5- hydr oxy- 10- met hoxy- 1H oxepi no [3', 4 6 7]

I ndolizino [1,2-b] quinoline-3,15(4H, 13H)-di one -

5- et hyl - 4, 5-di hydr o- 5- hydr oxy- 10- net hox$- 1H-oxepino [3',4':6,7] indolizino
1, 2-b] quinoline-3,15(4H, 13H)-dione -

9, 11-di chl or o- 5- et hyl - 4, 5- di hydr o- 5- hydr oxy- 1H—oxep| no[3',4':6,7]indolizino
[1 2- b] qui-rfetthpled,s; cﬂl@(dm-lﬁ -hydtdxyeli0emethdxy-1H-oxepino [3°;4:6,7] indolizino (1, 2-b]

-ethyl -9-fl our hydr oxy- 10-net hyl - 1H-oxepino [3 ', 6, 7]
i ndol i zi no [4 ‘Bfr}zﬁsz‘yl} 'ggg‘g‘%MH 13H) - di one -

o 2o LR S SR RS RS - oot 2

I ndoli zino[1 qui nol 1'ne-

10- chl or o- 5- If}q\hlybhné-ﬁli(nhymm-cﬁerkwdroxy 1H oxepino [3', 4

16, 7]indolizjin qu|noI|ne31(4H13H) d|o

10- chl or’- 5- %F‘ﬁy\%’éow%ﬁécﬁﬂw EQ-q g Emry=19-Tethylobyroxeping [33p14n§ 7] indolizino

3',4':6,7 3, 15(4H, 13H) - di -
[5, 12-di et hl/:ﬁ%oéhéilnﬁ%%—%lé(%wmbbgiy 11 (m)r ph|(;|l)| nl)opneat hyl - 1H oxepi no
[3 L4 -7S-éﬁh9|blO-ﬂhmM,S-Zhﬂwwa-rhgﬂnoa?rlH-dJEep(r@I-ﬂB181'6 FPindoliziid} 1,2-

, 12-di et hyl - 9-f 1 uor 0- 4, 5- di hydr o- 5- hydr oxy- 10- met hoxy- | H oxepino[3 ',k 4'
6 7] i ndol i&Jawiapline-3 QS(E}ﬁqlﬁlﬁcﬂ@f#‘e 3, 15(4H, 13H) - di one” -

5- et hyI 4, 5- 0 . )

[3,4:6,7] |frydaf‘%?5no?1?p/gg ‘Eﬁ(y&ﬁﬂ??ﬁo P%é%%ﬁ B §.7dindolizino[1,2

un D mpti ey e L

3 u|pno| i ne- 3 lﬁ,%llﬂwoi%p{)lwh?@ﬁgmA 5- d1hydro-5-hydroxy- H-oxepino [3°,4°:6 75mdohzmo

9-¢hl or o- 5- 4 Xy-10- met hoxy- 12- nor phol i nonet hyl -
- bagie S Y 80

oxepino[ 3 ' qu nol i ne- 3, 15(4H, 13H) - di one -

5-ethyl - 45-51121% ;54 12 diby Ayl i (Fykepind+ 0xepi no
[3 4':6, 7] i ndol thglll no iﬁldeRS%s- 3|?1%rﬁ?iney md} li)ﬂnaZldil?fﬁl-l)@ﬂ‘(‘;l| oﬁe 25 -

_et hyl - 4, 5-[3 ﬂy@lﬂbnd}ﬂm[b&-y) cmnqémpérlﬁomﬁo kdibnel H- oxepi no [3', 4'
56et7 byt 2' sl gtehy R A ks DR B Lot 7] 40 <6, 7)
indolizino[1,2-b]quinoline-3,15(4H,13H)-dione
- 5-ethyl-4,5-dihydro-5-hydroxy-12-methyl-1 H-oxepino [3°,4°:6,7]indolizinof1,2-
b]quinoline-3,15(4H,13H)-dione
- 9-chloro-5-ethyl-4,5-dihydro-5-hydroxy-10-methoxy-12-(4-methy! piperazinomethyl)
20 -1H-oxepino[3’,4’:6,7]indolizino [1,2-5] quinoline-3,15(4H,13H)-dione
- 9-chloro-5-ethyl-4,S-dihydro-S-hydroxy-lO-methoxy-l2-morpholinomethyl-1H-
oxepino{3°,4’:6,7]indolizino{ 1 ,2—b]quinoline-3, 15(4H,13H)-dione
- 5-ethyl-4,5-dihydro-5-hydroxy-12-(4-methyl piperazinomethyl)-1H-oxepino
[3°,4°:6,7] indolizino [1,2-5] quinoline-3,15(4H,13H)-dione
25 - 5-ethyl-4,5-dihydro-5-hydroxy-12-piperidinomethyl-1H-oxepino [3’°,4’:6,7]indolizino
[1,2-b]quinoline-3,15(4H,13H)-dione
- 5-ethyl-4,5-dihydro-5-hydroxy-12-morpholinomethyl-1H-oxepinol{3°,4°:6,7]
indolizino [1,2-b]quinoline-3,15(4H,13H)-dione
- 5-ethyl-1 0-ﬂuoro-4,5-diﬁydro-5-hydroxy- 12-(4-methylpiperazinomethyl)-1H-
30  oxepino[3’,4:6,7]indolizino [1,2-b] quinocline-3,15(4H,13H)-dione
- 5-ethyl-10-fluoro-4,5-dihydro-5-hydroxy- 1 2-morpholinomethyl- 1H-oxepino
[3°,4°:6,7}indolizino[1,2-b]quinocline-3,15(4H,13H)-dione



| ndoli zino [1, 2-b] qui noline-3, 15(4H, 13H) - di one -5-ethyl -

10-fl uoro-4, 5-di hydr o- 5- hydr oxy- 12-(4-net hyl pi perazi nonet hyl )-1H 30
oxepino[3 ',4" :6,7]indolizino [1,2-b] quinoline-3, 15(4H, 13H)-di one -
5-ethyl - 10-fluoro-4, 5-di hydro-5-hydroxy- 12-nor phol i nonethyl - | H oxepino
[3',4" :6,7]indolizino[ 1,2-b]quinoline-3,15(4H, 13H)-di one -

5- et hyl - 9- f-|5uethyl-%flGoroi4 §-dihyd fo-frhgidroxy-104fethys I2y(d-méthylpiperazinomethyl)-

12- (4- et hyl pj per azi_no 1)- 1HQ ino[3 ', 4 -6.7]lindolizino[1l,2-Db]

qui nol i ne- 3}%&mﬂi’ﬁéﬂﬁ%@zmgﬁ,égﬁgqm '—“F‘I?’uét(‘i‘)’:’ﬁ?g)‘d’i“?ﬂ?dr 0- 5- hydr oxy-

10- et hyl - k2500 RRA & - e 1k Oxapl 19 rnh B i l1igzzi no[ 1

"2 b] qui nol ?ﬁ%@@?@%ﬂg%ﬁﬁ@}_ﬁ&q aﬁg@}rgseg% n?&{xﬁ 12-forphBhndmdiri 1'FZ

5- et hyl - 9- f loxepine[3; 8.6 7indslzino{ hY-djquinoling3; IKAM)IBH)-Hibonei peri di nonet hyl - 1H
oxepino[ 3,4 :6, 7b i ndoli zi no g-r*é 2-b]. quinaline-3, .1 5e&4H’ 13H) - di one -
8- et hyl 52, 3 3setbylrilyeneyhisWihydryyénhydspxy-18-methylei2rpiperylinpmetbylidiret hyl ) - 1 oH,
12H[ 1,4] dj.9x%hL0a [12 FNO AL 33 eC ' i 7 [ 1, 2-b]

qui nol i ne- 1&x§§b§@mh_.gﬂ%$ﬁ@oﬁﬁﬁtp[ﬂf bﬁ 3umélme63,ﬁ(4mf§9-b dibilP

9- chl or 0- 5~@tétityl-219) 8fd-1etahydio-3-IfidrysgF 16-Gr-ptiyiopiperadidom@hyip A 0HIQABE 1] - 1H-
10 oxepino[ 3',4' :6.7]indolizi no{,l , 2- b] c‘w nol i ne-3, 15(4H_  13H)-di one or
a phar maceutdiednq [2.3rel exaping [3°.4%6.7] whokizigo | a%’f’laﬁl.lmﬁll%lf%li‘k&ﬂﬂ'é'ﬁpﬁr subj ect

f the i ' i | fined above,
Ch i ch e otocBe e fo-HGce SRANANEs ShaloiaTS Aoiphofiudemi L 1o] SbOve
I ndepengent loxepihb[38.4!:6MihddliZnol 1,2163dnolin@\3eTS(AH KB H) [iedrie OF

(CHerr])[err]ORlerr], or Rerr] and R[errf formtogether a nethyl enedi oxy
or an ethylenedioxy; R err] and Rl err] represent, independently, H a |ower

alkyl, (CHerr err] NRl.err r err err][Nerr non
SU\b)S/titl(Jte rgﬂhéﬁ:bascp}xq%[l%ac%ﬁaﬁfels%\\;\gf{hgl(l%.; R][)egr] ]rEapLese]niqs H and R err]
represents ORlerr], in which Rerr] 20 represents H or a | ower alkyl, or

NR[err]Rlerr] in whiich Rlerr] and Rerr], independently, represent H a
| ower al kylA morg|pagticulasvssbjeatl & theainyéntioRrie falsoatb ycontpfounds] of &smulacHt & H or

{neeperdondephed agpve, oitich, Ra, feprespuss - e o Sunire &4 a9 BRoPISY or
(CHerr])[ ?ﬁd(eebENeﬂﬂf,]slﬂoaQF@@erSMEﬁt &%y}c ﬁ’q’ﬁf Ellk?rﬁﬁ&i&r‘{t?ﬂzm%? of ®BindaKY! ;

and R[err] represen err] in er represents or a | ower
al kyl ; or domnatogetheut a cmethylefédioxyaareanakthylesedioxyyf Ruhend aRs erepresentan

exanpl e of ,substjtyted or, non supstituted [N err] X] ere can.be nentioned
Che pi peri d5iepeiisatihoth aylowe Pﬁ@f&?ﬂzwm eraé‘élf*g)rmgﬁa ton substituted or

substituted by a lower alkyl; Ry represents H and R,; represents ORs, in which Rg

20 represents Hor a lower alkyl, or NR¢R; in which R and R, independently, represent
H, a lower alkyl, aryl or lower alkyl aryl. Preferably, R, represents H or (CH3)nNR¢Rs,
in which Rs and Ry represent, independently, H or a lower alkyl; Rs represents H, a
lower alkyl or (CH;).[N=X] non substituted or substituted by a lower alkyl; and Ry7
represents ORs in which Rs represents H or a lower alkyl; or a pharmaceutically
25  acceptable salt of the latter. As an example of substituted or non substituted [N~X],
there can be mentioned the piperidyl, morpholinyl, piperazinyl, imidazolyl and 4-

methylpiperazinyl radical.

In a preferred manner, R, represents H or halo and preferably H, chloro or fluoro; R;
30 represents H, a lower alkyl, halo or ORs in which Rs represents H, a lower alkyl or a
lower alkyl aryl and preferably H, fluoro, chloro, methyl or methoxy. Also in a more

preferred manner R; and R; form together dioxymethylene or dioxyethylene.



met hyl pi perazinyl radical. In a preferred manner, R err] represents H or
hal o and preferably H, chloro or fluoro; R3 30 represents H a | ower

al kyl, halo or ORlerr] in which R err] wepresents H a |lower alkyl or a
Lower al kyl aryl and preferably H fluoro, chloro, nethyl or methoxy. Al so
in a nore preferred manner Rlerr] and Rl err] formtogether dioxynethylene
or di oxyet hyl ene. 10 A nore particular subject of the invention is the
products described hereafter in the exanples, in particular the products
cor r espondif§are pattisulap subiedt f the invantian isghe produgtst daseribed hereafler in the

Lorr] - ot vl bl SONERERN: e G Bt 1 R B orefl 1 no- (1, 2-)
[err]-ethyl-[err]-hydroxy-y-(8-hydroxynmethyl-9-oxo (11H)-indoli zino-[

1, 2-b] quinoline-7-yl)-propionate - . o

- et hyl - Per r]teriputyd Byet yylEohydyoiryey: (Brbydrgxyngethyt @-¢xo1( ¥l H)intiolizinoh b,2f8] | 2- b]

qui noline-7- 10.. ylég- ropionic acid - nethyl

[err] - et hyl Guiofipe-fy 'W‘p)??'-oygtf& hydr oxymet hyl - 9-oxo (11H)-i ndol i zi no-[ 1, 2-b]

qui nol i ne- 7- g0 o (£ o. PRI T
[err]-ethyl e}’l{g\rl P%‘@FW%@*%EW?MW‘%?W? ?’g) ]}gpé&df%'{'ﬂﬂ’-ng-]oxo

(11H) - i ndol ighindtine-7dyl2prapioaiencl i ne- 7-yl ) - propi onate 15 - et hyl
[err]-ethyl-[err]-hydroxy-y-(8-hydroxymethyl -9-oxo (11H)-indalizino-[1, 2-Db]
qui ol | ne- -BrethylpBhusronyaE-bydrosymethyk Hoxo (11H)-indolizirio-([1,2-5] quinoline-7-

[err] el hyl - errh.—h dr oxy-y- (8- hydroxynet hyl -9-oxo (11H)-i ndoli zi no-[ 1, 2-b]
qui nol i'ne-7 QI'BT-O P85 8Hat e - [err]-ethyl-y-(12-ethyl-8-hydroxynethyl -9-o0xo

ST E Y i v 2k e B i bk e e AL R A R
qui nol i ne- 7-guinolife7 i gprepiopkte er r ] - hydr oxy- propionic acid (E) or a
pharmaceutical ly acceptable salt of the |atter. 25 As if is.used here, the
Corm | ower 8 breamirbreanasofriy Rt (6 BRI RtBA el B jadoliino:
[1,2-5] quinoline-7-yl)-propionate '
15 - ethyl B-ethyl-B-hydroxy-y-(8-hydroxymethyl-9-oxo (11H)-indolizino-{1,2-5]
quinoline-7-yl)-priopionate
- tert-butyl B-ethyl-B-hydroxy-y-(8-hydroxymethyl-9-oxo (11H)-indolizino-[1,2-5]
quinoline-7-yl)-propionate
- B-ethyl-y-(12-ethyl-8-hydroxymethyl-9-oxo (1 ll-l)-indoiizino-[l,z-b] quinoline-7-yl)-
20 B-hydroxy-propionic acid
- y-(12-benzyloxy-8-hydroxymethyl-9-oxo (11H)-indolizino [1,2-5] quinoline-7-y1)-8-
N ethyl-B-hydroxy-propionic acid (E)

or a pharmaceutically acceptable salt of the latter.
25
As it is used here, the term lower with reference to the alkyl, alkylthio and alkoxy
groups designates ljnear or branched saturated aliphatic hydrocarbon groups containing
1 to 6 carbons, such as for example, methyl, ethyl, propyl, isopropyl, butyl, t-butyl,
methylthio, ethylthio, methoxy and ethoxy. With reference to the alkenyl or alkynyl
30  groups, the term lower designates groups containing 2 to 6 carbon atoms and one or
more double or triple bonds, such as for example, the vinyl, allyl, isopropenyl,

pentenyl, hexanyl, ethynyl propenyl, propynyl and butynyl groups. The term cycloalkyl



groups designates linear or branched saturated aliphatic hydrocarbon groups
tontaining 1 to 6 carbons, such as for exanple, nethyl, ethyl, propyl,

i sopropyl, butyl, t-butyl, nmethylthio, tethylthio, nethoxy and et hoxy. Wth
reference to the al kenyl or al kynyl 30 groups, ‘the term | ower designates
groups containing 2 to 6 carhon atons and one or nore double or triple
bonds, sucHesignatesia ringawith 2 to 7 lvarbons sich a8 foy example thogxskapropybesyelohytyl,

h |, eth | , Pro d but l. . _Theg. t | oal kyl
st gnat eccyianenyt aF eogheesl BREHT Y Th8 terat iyt SRSl Biopbdi- f Fosetie! 02! Y
cycl opr Opyh%drﬁé’é}{)&pg:b}ﬂpouﬁd’ QlifP e li¥dst Vne CHroialie rilg, daehiRéng EBAtainitigmaar yl

desi gnat es nono- -or tricyclic hydrocarbon compound wth_at |east one
aromati ¢ r nngimenoh7 menpeesysoch asi fog exampie; i phemyl odaphthyk mpthracyl, hiphenylors or

l e, ph |, ht hyl t hr. |, biph | . 5 I nd _The t
Pl 0. s by oER nlTBpoterhr ko, SRS BHoRs Lspme. 9 o B8 o s, PEEnai ng
to the eXprfgﬁéépgﬂcﬁn# t'\fle eﬁ*nlél/%iorﬁ%\ger J,ll%)ﬁﬁloaiolﬂé} aﬂdé o, 16WEF alRyl'aitro,Ni t T O,
ant do, Ky o0, | kyl

| ower al ky ower a ydr azi | ower a azi do, |ower alkyl
aryl, | owelovwdrkatkyl ydd@Xgwet alkgl hyadriao, llower alkylkazido, lowevcalkyll aryl, loweter

Fespect | veRll yiroms lewen Hkadoter Skony, duer Ak gwer S, A IR, divlno,
i do, |, - al k | I
ar oups. - TheRRNE s LT flitled, [QPEva 8 b & ke RIS iR MGG
gr oups 18nd akdYy, ElRIRdzind, Odzidvs 2arpl, chydNgtlowed alkdkgHI@wer] alidylehio] or lower
N(CH err])[err] or N(0431)(CI420—B). Exanpl.es of [N.err] X incll ude E‘{ﬁﬁ
pi per i di nylsulphenybigotipsy IThemmieo lowesyalkyk Fadicahramsentsin age g gwo lowenalkyl, s peoen

ohserved for canptaothecin the car t ORqpfcH. Vi HY IRQEH,Y,Ungt i on in
tﬁ\ég[err]-ﬁ&%l'%xy ct Eﬁ%essll)t’tﬁgp[gggrﬁglgydroxycﬁr blggy aztees’grggp 5);2 t he
conpounds ageR{CHICHY). ! NERMPRENbOf | iifdludé Sthas piperdinylc amorpholinyl,
Consequent |y, £ ?%ot-n%)ounds g%cordi nBN?g}the present invention have two
possi bl e empiperizmgeandamidazolyl groups. under 20 "R' and "S" configurations. The
present invention includes the two enantioneric forns and any conbi nations
of thedé forns, includi ng "RS" racemic mxtures. In an effort to sinplify

For mil ae, T R S e e B b oy e and t hei

m xtures in the B-hydroxylactone or the B-hydroxycarboxylate group of the compounds
according to the present invention, is asymmetrical. Consequently, the compounds
according to the present invéntion have two possible enantiomeric forms, i.e. under

20 "R" and "S" configurations. The present invention includes the two enantiomeric
forms and any combinations of these forms, including "RS" racemic mixtures. In an
effort to simplify matters, when no specific configuration is indicated in the structural
formulae, it should be understood that the two enantiomeric forms and their mixtures
are represented.

25
A subject of the invention is also preparation processes for the compounds of general

formulae I and II, either starting with camptothecin or substituted camptothecins, or by

total chemical synthesis.

30 Therefore the invention relates to a preparation process for the compounds of formulae
I and II according to the invention starting with camptothecin or substituted

camptothecins characterized in that:



are represented. 25 A subject of the invention is also preparation
processes for the conmpounds of general fornulae | and Il, either starting
with canptothecin or substituted canptdthecins, or by total chenical
-synthesis. 30 Therefore the invention relates to a preparation process
for the conpounds of fgr mul ai_e.,l and Il according to the invention starting
wi th canpt of#BRtothegin ashydroxylaptene of geperakfREBYAS characterized in that: 12
- canptothecin [err]-hydroxyl agt one
Rlerr], Rerr], Rerr], Rerr] e
i ndi cated above, is reduc® 7S
general formula A 10 [err] 5
Rlerr] and Rl err] have the ng s > Rbove, - in conpound A thus
formed, .t he carbon-car bon Rs i nkiNhg t Ay cexit carbinols, is cut by
treatment with an appropriate oxidi zi ng e so @ to produce a conpound
20 of fornmula B [err] 25 in which R&ee], R , Rerr], Rerr], Rerr]
and Rl err] have the neaning indicated ab%6 < ’~ treatment is carried
out with a functionalized al kyl ati ng agert-an®t he“fornmyl 30 function of
f__nf‘e gggg‘r’gfﬂfgﬁ{?ﬂf ' g;‘,' Ry, R R G Rt Ve e nfAnfE AdERted abVe! 15 1L4GLAWEST €7

order to obtain the a-hydroxylactol of general formula A

of general fornmula [err] 5 in which
P‘ﬁ] and Rl err] have the neaning
Qbt ai not he a- hydr oxyl act ol of

Rlerr], Rerr], Rerr],

10

Ry Rs
R, '
o/ .
Ri
0
15 Ho” :
R, OH
! A
in which R;, Ry, Rs, R4, Rs and Ry have _the meaning indicated above,
- in compound A thus formed, the carbon-carbon bond linking the adjacent carbinols,
is cut by treatment with an appropriate oxidizing agent so as to produce a compound
20 of formula B
o

25

in which Ry, Ry, R3, Ry, Rs and Ry have the meaning indicated above,
- then treatment is carried out with a functionalized alkylating agent and the formyl
30 function of the compound of formula B is cut in order to produce a f8-hydroxyester of

general formula C



13 [err] 5in which Rerr], Rerr], Rerr], Rerr], Rerr], Rerr], Rerr]
and Rl err] have the neaning indicated above, and R[err] represents OR[err]
and Rlerr] represents a |ower al kyl, cy83loal kyl, |ower alkyl cycloal kyl,
l.ower al kenyl, |ower alkyl |ower alkoxy or aryl or |ower alkyl aryl; 10 -
sai d conmpound of general formulg Cis cyclized in order to produce the

[err]- hydroxyl actonic conp®dtind ®¥ general fornula D [err] 15 in which
Rlerr] and R err] have the

Rlerr], Rerr], RerrRaR NN
meani ng i ndi cated above, : general formula D is opened
Rs [err] 25 in which

in order to produce the
Rlerr], Rerr], RerrRs 1, ., Rlerr] and R err] have the
¢r] in which Rerr]

meani ng i ndi cated above; R err] repregems
repr ese?ts Hor a lower alkyl; and Bjeerr]

NHR[ err[ and R err] represents H, a Io“a) ah ~Rcycl oal kyl, lower alkyl
cycl oal kyl, 1 ower al kenyl, |ower alkyl r Rl&O %// or aryl or |ower alkyl
aryl . 14 Certain conpounds of general fornmula E &n al so be obtained by

hydr ol ysi s imwhicheR,eRb,R3, RurRyst ResnRef antd Ry haverths meardingiimdiceted abovks and Rior nul a
C. Th d | f | [ ich d/

€ o SO RIS R) o, ot ol o 4Bt foibo
amdified q&g@,ra“_gg,@pwg awgg&#]g{kﬁxygpwl 5ﬂo@epﬁk§%yl,5 skilled in the art

in order to obtain the co g esters or amdes of fornula E. In the
above poocessaid tdoempauad rdf, gédlesal ribrmitheCris eyelized] ar rordar mupsodiwa the p-
protected i f necessary according to standard protection nethods (G eene,
T., Prot ecthydeoxyastopis compoppdiaf general formula D

—
15
HO g o
v Ry o
in which Ry, Ry, Rs, Ry, Rs, Rys, Ry and Ry have the meaning indicated above,
20 - the lactone of general formula D is opened in order to produce the compound of
formula E
.\_/'

25

Rl ng

in which R;, Ry, Rs, Ry, Rs, Rys, Rie and Ry have the meaning indicated above; Ry
represents OR;; in which Ry, represents H or a lower alkyl; and R,7 represents OR¢ or

30 NHRs and R represents H, a lower alkyl, cycloalkyl, lower alkyl cycloalkyl, lower
alkenyl, lower alkyl lower alkoxy or aryl or lower alkyl aryl.



Synthesis 10-86 (John Wley & Sons 1981)). During this process, the
reduction is 10 carried out using a regycing agent in an appropriate

sol vent, such as, for exanple, sodium borohydride in nmethanol. The stage
gorresponding to the formati on of conpound B starting from conpound A is
| npl ement edcapge rcoﬂtgbﬁ'ﬁdﬁ' GeR SRS E SiCAlsBe. obfined diolyds ldF thead
tetraacetate, periodic acid or sodium netaperiodate 1 n an applyOpl’I ate

sol vent, suesterdanctionr ofHeniriEipasiatyg compounds Bfi fotnmda tGre hevednipoainds of

functionalized alkyl ati agent _can be inpl enmented ysin metalljc
derivative $®Ffﬂ@£§%&iﬁ%,€g‘f y lqhi&mamb/% Rz repsesept, g mg?q%ez, dha Eyérpﬁy an
anhydr ous i : : r

| act oni zat ?@Eﬁélf galzg\%\h\élg%qﬁg‘?’lnga\sﬂﬁ%gén(ggﬂ%%dgrdb%&;ggﬁg%%g&gttgﬁ PE‘S‘S rom
conpound C skillegdm eheadri in orderto ebitainuthe g¢oftesponding esters dir ainides of forminladl., f or

exanple, by treatnment with trifluoroacetic acid or hydrochloric 20 gas
di ssol ved i n an anhydrous sol vent such as dichl oronet hane or dioxan. The

openi ng of I ' ' f S0NMpO ' ' d E,
o be car rinae Ve diseekd, il B, REREUAT K bidubl 6 b sk Ir RELRORYC ©
fol | owed byacoerdirigaio staddaed) prdrection| e&heds (©ibéie] T tRGtectvGadupsdh Orgaied as
starting products can be found in the 25 Anerican Patents Nos. 4 473 692,
4 604 463, Yyngsisok)s86 flohg Wilep & Somnio8i3h, Duringshisprocess,the reduption ipsg

U1 oafios, i froides & ek atktd i 4R qubDPriE o By B8s bt $selBRoos s
EP94/ 03058 sadiinERRPHARES i Nelethitdol. EUTA® e Padietporiitnd it6 adh OforMiaion 385 247,
495 432, 321 122 and 540 099. 30 Therefore, the Invention also relates to a

prepar at i oncqmreyad B s@rtinghomotamneuad Aois implemensed undendxidizing icanditions; i zed
i n that 15, - d of | f la. M [ i.n_which . 1,
Reer ] and S zsitof SRS ILIHT AGFBher BLpa ot tsyb of fedip SREAPErSH TR dh e o
ggﬁre;)glen OrarPaPitoPAMRE salvell, suSh GRURbCExaMplE) sehid!Rid3- AtheN@bdthentTRithagol of

15 functionalized alkylating agent can be implemented using a metallic derivative for

example, of lithium or zinc, of a carboxylic ester in an anhydrous aprotic solvent such
as, for example, tetrahydrofuran. The lactonization stage which allows compound D
to 'be obtained starting from compound C is generally carried out under acid
conditions, such as, for example, by treatment with trifluoroacetic acid or hydrochloric
20 gas dissolved in an-anhydrous solvent such as dichloromethane or dioxan. The
opening of the lactonic ring of compound D in order to obtain compound E, can be
carried out, for example, by hydrolysis under. alkaline conditions followed by
~ neutralization.
Examples of substituted camptothecins used as starting products can be found in the
25  American Patents Nos. 4 473 692, 4 604 463, 4 894 956,.5 162 532, 5 395 939, 5 315
007, 5 264 579, 5 258 516, 5 254 690, 5 212 317 and 5 341 745, the PCT Patent
Applications Nos. US91/08028, US94/06451, US90/05172, US92/04611,
US93/10987, US91/09598, EP94/03058 and EP95/00393 and the European Patent
Application Nos. 325 247, 495 432, 321 122 and 540 099.
30 |
Therefore, the invention also relates to a preparation process for the compounds of

formulae I and I, characterized in that



10 formula N [err] 15 in which Rerr], Rerr], Rerr] and R err] have the
meani ng i ndi cated above and X representy a hal ogen atom in order to
produce the conpound of fornmula Of[err] 20 25 in which Rerr] Rerr],
Rlerr], Rerr], Rerr], Rerr], Rerr], Rerr] and X have the neaning

i ndi cat ed ahove. . d of general fornmula Ois cyclized in
order to ob?a?oﬁn%%gagggr%%gﬁégﬁmgﬁeral formula D as defined above. In the
above process, the Rlerr] Rerr], R ef}] and R4 groups can be protected if
necessary according to standard prot ec{&i onOnet hods (Greene. T., Protective
G oups in Oganic 30 Synt hesis 10 hn Wley & Sons 1981)). The
formati on of conpound O starting fr }nth

and Nis carried out with a treat

conpounds of general fornulae M
to a person skilled in the art

under tBe name M tsunobu's reacti*®n (rjefer 3o 16 Mtsunobu, O et al.
Synthesis, p. 1 (1981)). The hydroxyl ff uRipi®n of compound N is displaced
by a nucl eophile such as conpound r rotonat ed derivative of the
latter, by a treatnment with a phosphi Ra, ;g ocxaWpl e triphenyl phosphi ne,
and an azodi car boxyl ate derivative, for exdbpl e diethyl azodi carboxyl ate,
i N an apr otih owhich VN R 2 SHCR, Ahavel e feaiiRg Gnditfbd ABY Qhd'RY Rpresents
N, N- di net hyl f ormam de. The cyclization of conpound O is preferably carried
out in the hydeagen®e adsalegepaatomdisweoupled avighs 2-haloo3-quinaling-mehanolof general
diacetq%e)funqirpﬁasic conditions (provided for exanple by an al kaline
acetate optP f conbined with a phase transfer agent, such as, for
exanpl e, tetrabutylamonium brom de), in an aprotic solvent such as
acetonitrile or NNN- 10 dinethylfogpanan, at a tenperature conprised
be%peen 50[err]C and 120[err]C (R {Figglet al., Tetrahedron 46, page 4003
(1990)). The compounds of gendks ) 3 e_new. They can be prepared
according to a process characteri OH

Rj N X
15 N
in which Rz, R3, Ry and'Rg have the meaning indicated above and X represents a
halogen atom, in order to produce the compound of formula O
Re Ry
20
R, x
Rz : . &%

25 in which R; Ry, R3, Ry, Rs, Ryg, Ryg, Ry and X have the meaning indicated above;
- then the compound of general formula O is cyclized in order to obtain the compound
of general formula D as defined above.
In the above process, the Ry, R;, R; and R, groups can be protected if necessary
according to standard protection methods (Greene. T., Protective Groups in Organic
30  Synthesis 10-86 (John Wiley & Sons 1981)). The formation of compound O starting
from the compounds of general formulae M and N is carried out with a treatment

known to a person skilled in the art under the name Mitsunobu's reaction (refer to



15 - the carbonyl of a pyridine of general fornula [err] 20 in which R err]
and R err] have the neaning indicated alQove and R err] represents a hal ogen
atomor a |ower alkoxy, is protected with an acetal function, in order to
roduce the 25 conmpound of general formula F [err] 30 17 in which

: J have th ' i,ndi d Z
ot oups’ r ophBpiE Gt aLisyaés v E (BB, he st ReRRrEEedibond A 0ot e
hydr ocar bodisplaged byiat ducopRilesuth 8 Rbfpotnd M 8r BYdeprotunaréd dériviatine of etie | S
i ntroduced into the conpound of general fornmula F in order to obtain a

conmpound oflattesnby 8 treatment awith [ac phgsphine; fornkexampletaphenylphpsphine, apdcany | 7

and Z' have_t he amni.ng Lndicated abov - then the.al cohol Cti of the
compound. o PR e frrnheve TbEenPiieny AASGrhaRide RR8 apldiiohas
conpoung ofsu@eis el examiple!tetrdhybirofuran B2 A, Neditbthyforimamidy. CITh&kpelizhtion br I ] |
, y

Rlerr], Z and Z" have the neaning indicated above and Rlerr] represents a |
prot ect i ve cgmpapnd(O ishprefiirahiyn shrrfednstti inrthe Pgesence ofa patladium extalyste(feronpound
gfengregler ? lorefﬁ%frﬂﬁéilej:;%llngIp%] gi% ertgtte %Elgéjr a@icoagn%tiotn% (%;'qu e%efgrheexa%%qg)%yrnaql of

alkaline acetate optionally combined with a phase transfer agent, such as, for example,

tetrabutylammonium bromide), in an aprotic solvent such as acetonitrile or N,N-

10 dimethylformamide, at a temperature comprised between 50°C and 120°C (R. Grigg et
al., Tetrahedron 46, page 4003 (1990)).
/
The compounds of general formula M are new. They can be prepared according to a
prqéess characterized in that’ '
15
- the carbonyl of a pyridine of general formula
20
~ in which R; and Rj have the meaning indicated above and Rz, represents a halogen

atom or a lower alkoxy, is protected with an acetal function, in order to produce the

25  compound of general formula F

30



18 in which Rlerr], Rerr], Rerr] and Rl err] have the neaning indicated
above, - the corrpound of formula |' is freated with a functionalized

al kylating agent in order to produce a [err]-hydroxyester of general
formula J 5 [err] 10 in which Rerr],

Rlerr], R ¢ WhichR,, %ﬁ& ﬂl{"ﬂﬁ/ettﬂ@n{éﬁﬁﬁg nmléa&fh 25UV hnaR8Y 2, ard 27 grbu ﬁw

Rl err] are as defi Red i general fornula d Rlerr] represents err]
and Rerr] rewpsengexﬂes)enddndy\ﬁr londek gikyl cmfotm)adge;ﬂer alsetweatechhydrocarhart chalrky | |

| ower al kenyl_, Iower kyl lower al koxy or aryl or lower alkyl aryl, 15 -

t he prot ect“}"ﬁtb2 “%eé%r] of the conpound of general fornmula J is cleaved
in order to produce a conpound of general formula K, [err] 20 in which
Rlerr], Rerr], Rerr], Rerr] and R err] have the neaning indicated above,
and R esr] -rehydrosyrhethyl Function[ie intjodacell infee the] congouad oftgeneral forwoladk byl |

cycl oal kyl, | ower alkyl cycloal kyl, |ower al kenyl, |ower alkyl |ower alkoxy
or aryl or qrﬁ%é?"&?%i“’%ﬂ‘?‘l’““do Sﬁ%erélfﬁ%dﬁ@ of general fornula Kis
cyclized into the conmpound of general fornula [err] 30 19 in which

Rlerr], Rerr], Rerr], Rerr] and
and finally - the R22 radical of c

order to obtain the conpound of ge

Rwave the neaning indicated above,
d L is converted into carbonyl in

fornaha M5

[err] 10 R.g
10
R
' oz
U
: in which Ry, Ry, Ry, Z and Z' have the meaning indicated above,
- then the alcohol function of the compound of general formula G is protected in order
15  to produce a compound of general formula H
20
in which Ry, Ryp, R, Z and Z' have the meaning indicated above and Ras represents a
~ protective group of the alcohol function.

25 - the acetal of the compound of general formula H is deprotected in order to produce

the compound of general formula I

30



in which Rerr], Rerr], Rerr], Rerr], and R err] have the nmeani ng

i ndi cat ed above. The carbonyl function gf a 4-acyl-2-pyridine (obtained for
exanpl e according to Lanmattina J.L. J. Heterocyclic Chem 20, p. 553
(1983)) is preferably protected by 15 an acetal function, preferably a
cyclic acetimiwhichAGGORSH, RS, &t Rehast diednéamtingdndicdtedatiovsnown to a person
skilled in the art (Geene. T., Protective Goups in Organic Synthesis
10-86 (John Wley & Sons 1981)). Wen R22 is a chloro or fluoro, the

i nt redi at tal IS M1t s i hol at

i an- apr ot b SaReBR TGS 11 FRAGH ol € ARCRGRAG AR SRRLR Guge T B D
t he al coholtgipeoduze 4 B-hydiSkyeweflof gnerdl formuRryat ure conprised between Oferr]C
and 100[err]C in order to “produce the conpound of general forrmula F. The

| atter dan be lithiated in positi 3 Mt reatnent with an aryl- or

al kyl -1ithium (for exanple mesitfyl -NJthium in an ethereal solvent such as
~tetrahydrofuran at a tenperatureglcoglri segy between -100C and 0C. A

fornyl ating el ectrophile sudysds di h?l‘ﬂ.gr manm de i s added to the
lithiated 25 internmedi ate thus oltaigned, and the al dehyde thus obtained is
treated, after hydrolysis, with j
in order to produce the corrpouH@

( eral formula G The protection of

t he al cohol function of conpound G casried out according to the standard
condi ti;gns known to a person skilled*h He ar’t, in order to obtain a
conpound of general fornula H Exanples of protective groups of the 30

al cohol f urintwhich Rp)®bidRxt &SR, Whdvethé areaning fiddicated above, Rutdng| R;o are as

met hoxynet hyl,, tetrahydropyranyl, 2-methoxyethoxy nethyl, benzyl o t hyl,

o buLyl " andieBhedh i Bengiwh Criuia U etnd Kin presanss GRa Andchly rePigsente 2aver il

formate, a S t : 0 tive
aroups. of P RARE MhrS A B, 10 alkendl (Rl ORISR BRod) oF A &F
O gani ¢ Synéwesdlkylhpyl86 (John Wley & Sons 1981). The deprotection of the

conmpound of general fornmula Hin order to produce the conpound of general
formul &51' is carried out under selective conditions maintaining the

conart | ons (PEPresEEieEou| Re A oo B BBkl rolbith YEE BRI BRRE 86T, O,

for the prgredideatoaipduépf gémedl Fertulf Kf unctional groups are known to a
person skilled in the art ( eeneN T., Protective -

20

in which Ry, Rys, Rys, R and Ry, have the meaning indicated above, and R,7 represents

25  ORg and Rs represents a lower alkyl, cycloalkyl, lower alkyl cycloalkyl, lower alkenyl,
lower alkyl lower alkoxy or aryl or lower alkyl aryl,

- the compound of general formula K is cyclized into the compound of general formula

‘L

30




Groups in Organic Synthesis 10-86 (John Wley & Sons 1981)). The treatnent
of conpound |I' with a functionalized al K%/I ating agent in order to produce a
[err]-hydroxy 10 ester of general forrmula J can be carried out using a
Lithiumenolate or a zinc derivative of a carboxylic ester in an anhydrous
aprotic sol; - O € I tret : : ectd roup Rlerr]
of the corrpl})‘?r;}gmo%’é{éf‘i)ga% 2‘?%‘9 rﬁzf{‘i X%ﬂgﬁ%&@ﬁd gté%}eef g‘ﬁdoﬁ’g“}‘ duce a
conmpound of general fornula K under deprotection conditions known to a
person skilled in the art. For exanple, when R23 is a_benzyl group,, an

al cohol i ¢ 15thesBiutadisal of compoundnb ds sanverted dpter earbanyt inyoeded toy Qbgaip the

pal | adi um ¢ ' n be subjected to a hydrogen at nosphere
under a press r&gigp?g&g?g?wﬁasgﬁ The cyclization of the compound of
general formula K thus obtained can b¥ carried out under acid conditions
(for exanple by treatnent with triflugrogd®tic acid, or hydrochloric gas

di ssol ved in an anhydrous sol vent s di chl oronet hane or dioxan) 20 in
order to produce a [err]-hydroxyl acflonicfring with seven nmenbers such as in
t he conpound of general formula L, ounds of general formula L can
be converted into pyridones .of OU¥®neralf fornula M for exanple, by treatnent
with warm hydrochloric acid, or by trgatRggO with trimethylsilyl iodide. 25
The 2-hal o- 3-qui nol i ne net hanol s formula N can be obtai ned
starting fromthe acetanilides of genBga muiM P R4 [err] 30 21 in
whi ch err], Rlerr] and R err] have the Riani ng indicated in the general
formul ae ofinGAHIBOR]) BGe, R152R%, hid Rihatdihe RiARIRY Hitficabe et Ne Rlerr], Rerr]
and Rl err] groups can be protected if necessary according to standard
protection nethods (Geene. T., Protective Goups in Oganic Synthesis

T
10-86 (John Wl ey &.Sons.198 . 5 The ¢ nds of. formula N can therefore
e obt & nedTHR CHOAMHGRAGHIh &F oGyl HaYIEE A BAned, ot FHaale FeREine
formula P ay gnha@ngtx! at %té?b/cﬂcfi@@%gﬁn?a"\ﬁ.t§336m983)) is preferably protected by

15 an acetal function, preferably a cyclic acetal, according to the standard conditions

known to a person skilled in the art (Greene. T., Protective Groups in Organic
Synthesis 10-86 (John Wiley & Sons 1981)). When Ry, is a chloro or fluoro, the
intermediate thus obtained is treated with a sodium or potassium alcoholate in an
aprotic solvent (for example acetonitrile), or the alcohol from which the alcoholate is

20  derived, at a temperature comprised between 0°C and 100°C in order to producé the
compound of general formula F. The latter can be lithiated in position 3 by treatment

with an aryl- or alkyl-lithium (for example mesityl-lithiuin) in an ethereal solvent such

as tetrahydrofuran at a temperature comprised between -100°C and 0°C. A
formylating electrophile such as N,N-dimethylformamide is added to the lithiated

25  intermediate thus obtained, and the aldehyde thus obtained is treated, after hydrolysis,
with a reducing agent such as sodium borohydride in order to produce the compound

 of general formula G. The protection of the alcohol function of compound G is carried

out according to the standard conditions known to a person skilled in the art, in order

to obtain a compound of general formula H. Examples of protective groups of the

30 alcohol function include those which form ethers (i.e. methyl, methoxymethyl,
tetrahydropyranyl, 2-methoxyethoxy methyl, benzyloxymethyl, t-butyl and benzyl

(substituted or non substituted)), and esters (i.e. formate, acetate and isobutyrate). For



acetylating agent such as, for exanple, acetic anhydride. The acetanilides
thus obtained are treated at a terrperatzﬁre conpri sed between 50[err] C and
100[err]C, preferably 10 75[err]C, with a reagent known to a person
skilled in the art under the name Vilsneyer's reagent (obtained by the
action of p 0 ke, ' I H ' ature
conpri sed ggﬁ\?\/e%%ﬁ%’kegr ?Y%w?at%éﬁ\%of’@rhp,f\"ép:p%%é‘&qo pro rugé t@ﬁ%eﬁgqu”

cor r espondiPagteivehGosups 3in(Oirgnaici Spthesizal 0k8byJohr( fWileye&aSphe,198&). erTheo

Met h- Cohn et al. J. Chem Soc., Perkin Trans..| p.1520 &196'%&%; Met h- Cohn et
al . J. Chefgpratretion ofthememppundrotgegeral fosmpladd iy arder o praducerihik Semperid et al .
J. Am Che 1C .15 <4437, : an b | t he
2- chl or o- 3[35 §|§|i“g?lifﬁéé‘§? ar gé%:%ég?g@r?r tgéei&g"l}'%smtoﬁ%? 'stf“gk'/‘p‘?giéé %Hemgtr%gﬁiryom ne
by heat sng of hike Ry 0fhdidhl, ifor axunmpl€rty sedtinentt uriler Acid sconditions (for iekample byhe
presence of an iodine or brom ne salt (for exanple sodiumiodide, or

t et r abut y| AvifkmTpasefipacid).dEhe selective senditionscfog the,protection andedapratetipn of
hydrochl orisc_acid 20 may be necessary to..catal t hy el Qps T he

> el o 3 o AIEGRNH e HpRBCECE Peiake RURH IR L fre, ROTeehOrty FRbRBve

2- hal 0- 3- Grogps NEOREAARSYith&ls DEBE (Fdhn| Wilsy &2 Soins UDSE)). STHReatmentoofli ti ons
known to a person skilled in the art such as treatnent in an al coholic

sol vent (f eomprembl'evitte & famutiopalized lalkytating mgendrio rorderi Wepreduee 2 Sriidresiur e

ised b O[err] C and 40 C. .25 The. d £ f .a N
21 50, bdSobEaiehaLEaet Rt §ean bR eamst hiing pIEGS Popinr 4 fing Fate | "
general f OroFr‘éJ Earboiic Esfek e n ARV oY ﬁﬁ)rﬁﬁbf lsaivest, l?é[(rhé)&?rii)‘lé, QBtraMydfofarafi tril e

(such as chl oroacetonitrile or propionitrile) In e presence of boron

t ri chl ori daharmloteotitengroup Ry of theicdmpuuid afganetalriforimula ¥ isi al¢aved irderder ta ani um
tetrachl oride, or diet hylal gm&#rp chl orj de, i r& an aprotic,sol \%rs}t oL 2

mi xture of PEuSEicCosmoyad ok gengnal tormyly Keundsy deRrateshgn canditiqns kaowm o g, . e
al. J. Am. . 4 ) is i t ined is
t hen treat é’gg \(53)\/|H]ts‘rlfﬁfe%%i hli/1 I]tgrglagrhy%g ﬁf‘%ﬁ?‘g’e)ﬂihﬁmgﬁz’ a{%%?%ﬁ?gs%ﬁogg’n?v Z’L%EB‘Z%

acet oni1sr i Iselution oftheorpeand ofgenarabfismutaiokitlas paltadaininydtalystradded tocin can eat ed
22 with an al kaline al cohal, for exanpl sodi um net hyl ate td]&r;{et ol, in

€,
order to pbsdmbiected tor myhydrogsy Atwesphete undes 3 pesssTe ShA-atte ittfed in
position 4. This | nyer i chl - R e esar ate by
t reat ment \ﬁyglhza% %@5&@% é?m;t)(ﬁ:q}d & é)engltaj]}f%m&ﬂa R! RS oBtaftta"Gh! BYEAHEP b¥t
' under acid conditions  (for example by treatment with trifluoroacetic acid, or

hydrochloric gas dissolved in an anhydrous solvent such as dichloromethane or dioxan)
20 in order to produce a B-hydroxylactonic ring with seven members such as in the
compound of general formula L. The compounds of general formula L can be
converted into pyridones of general formula M, for example, by treatment with warm

hydrochloric acid, or by treatment with trimethylsilyl iodide.

25  The 2-halo-3-quinoline methanols of general formula N can be obtained starting from

the acetanilides of general formula P

Ry
R,

30 RY NH,



oxychl oride. Wen position 4 of the quinoline carries a chloronethyl group,
a5 nucl eophi | e substitution can be g?rrled out by treatnent with a
secondary am ne such as, for exanple, dinethylanine, N nethylpiperazine,
.nor phol i ne or piperidine. The ethyl 2-chloro-3-quinolinecarboxylate is then

feduced wit haﬂ‘éhi butyl ald;@praa'aucéd’f‘%a%‘ﬁ' ﬂ)dﬂcﬁteﬂpfnome gSf a{%}mgﬁgmfas

di chl or ometh oro-3 I nenet hanol of

gener al foEHMtz@u:Ns 1 Ai@hpguﬁ&h@fpmdemg BReIbwWa tthe X0, momonmdgro@bh cam\be been
described in the literature and in particular in_the PCT Applicati

05/ 05427. prosedspddf netessany peppeding dn standard cpf°¥§§“%\m¢th‘éfl§st r(Géﬂe"‘br %duct s
and in partjcul ar &S hew ndus e preparation
of the prohﬂ%@%nv(?f P P‘Hﬁ‘l gl"‘mfi# tﬁesn L&ng?&“ﬁlr"g &%%&4 P#Sl? lae |' and M

as descgi bed above. Certain conpounds of the invention can be prepared in
the form of pharmaceutically acceptable salts according to the_ usual

net hods. Adihe oaiposndsadf forinplal Nchan tbgrefnaq bgfobéemdpacso tnthe following
non-limtative fashion,

h
hydr ochl or PERFESS | it aﬂﬁl}gsp ﬁgt%%}‘i]? \r?gt?‘éetlylﬁ%g@gr‘%% dé ngs\gi?]@(iir}h ? ? at2 g

or with or Q@&Ylﬁtlﬁé:'agéntsm 2S foF SdxainBle, %E&ataﬁhydﬂdgar ghe, ace@nilides ahus
succi nat e, rate, | actate, nethane sul phonate, p-tol uenesul phonat e,

panoate, s @btmr;ddeure treated lath dempetatateccorapresed betavesn |508C fand 108°G, rseferilyes such
di h d | f t of the,ield t
of ¢ e 1Br cd8re. Wi aiERRsAL Kaghinia b s SRELEThE atuppet oo sl C2' "
h t | t
phar maceut i ¢ el]ty gﬁ%ﬁfe%glﬁbih% a?ﬂ!)ﬁ of ﬁg&gﬁggl Bf}tcﬁforitde on%ﬁfd"fﬁ&ﬁylfdrﬁﬁhn&a s"

J. Pharm e co the present invention posses
usef,ul pharatrea: abmpéraaire (onpeised detwetnu8°C handc 3 A il sordér ttdneprpde: the

ant | -t unr SPTETORgIEy R Faaliscapidede CRRTPE. fg: o MEERM B
activity The '@e"ﬂ&? o R BT 1% O‘G%QZeM"“}'%?‘i‘n?f T e taed
in diffr emerhhdfraﬁbewtplzsoaﬁwslt)aindONskasiﬁhmneoalpduAnbs Chem. Sohi bi2 p.4431
topol somer E%?890); O[Thg)i:%lonlng 11(1) prEI%/ ion 2 ofatﬂt(;I /29crhlclr|o-3-ép?mo m%gr aﬁgéh’ydes can be
substituted by iodine or bromine by heating the product in an inert solvent such as
acetonitrile in the presence of an iodine or bromine salt (for example sodium iodide or
tetrabutylammonium bromide). A trace of acid such as concentrated hydrochloric acid
20  may be necessary to catalyze this conversion. The 2-halo-3-quinolinecarbaldehydes are
easily reduced to the corresponding 2-halo-3-quinolinemethanols of general formula N,
under standard conditions knowh to a person skilled in the art such as treatment in an
alcoholic solvent (for example methanol) with sodium borohydride at a temperature
comprised between 0°C and 40°C.
25 The compounds of formula N can also be obtained according to the following process:
the anilines of general formula P as defined above are acylated by reaction with a nitrile
(such as chloroacetonitrile or propionitrile) in the presence of boron trichloride and
another Lewis acid such as aluminium trichloride, titanium tetrachloride or
diethylaluminium chloride in an aprotic solvent or a mixture of aprotic solvents,
30 followed by hydrolysis (cf Sugasawa T. et al. J. Am. Chem. Soc. 100 p.4842 (1978)).
The intermediate thus obtained is then treated with ethylmalonyl chloride in an aprotic

“solvent such as acetonitrile in the presence of a base such as triethylamine, then treated



5 for exanple a mammal such as man, by adm nistration to this patient of
a therapeutically effective quantity o%za conpound of formula (1) or of
formula (11). The conpounds according to the invention also have an
.anti-tunoral activity. They can be used for the treatnent of tunors, for
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Certain compounds of the invention can be prepared in the form of pharmaceutically

acceptable salts according to the usual methods. Acceptable salts include, by way of

example and in a non-limitative fashion, the addition salts with inorganic acids such as

20  hydrochloride, sulphate, phosphate, diphosphate, hydrobromide, and nitrate or with
organic acids such as acetate, maleate, fumarate, tartrate, succinate, citrate, lactate,

methane sulphonate, p-toluenesulphonate, pamoate, salicylate, oxalate and stearate.

~ The salts formed from bases such as sodium or potassium hydroxide also form part of
the field of application of the present invention, when they are useable. For other

25  examples of pharmaceutically acceptable salts one can refer to "Pharmaceutical Salts”,

J. Pharm. Sci. 66:1 (1977).

The ‘compounds of the present invention posses useful pharmacological properties.
Thus the compounds of the present invention have an inhibitory effect of
30 topoisomerase I and/or II and an anti-tumoral activity. The state of the art suggests

that the compounds according to the invention have an anti-parasitic and/or anti-viral



exanpl e therapeutic) can be in the formof a solid, liquid, |iposone or
[ipidic micella. The pharmaceuti cal congosition can be in solid form for
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medi canents i.ntended for the treatnent of ,parasitic infections, as well as
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others.

20 They can also be used for the treatment of parasitic infections by inhibition of the
hemoflagellates (for example in trypanosomia or leishmania infections) or by inhibition
of the plasmodia (such as for example in malaria), but also the treatment of viral

infections and diseases.

25  These properties make the products of formula I and II suitable for pharmaceutical use.
A subject of the present Application is also, as medicaments, the products of formula I
and II as defined above as well as the additiop salts with pharmaceutically acceptable
mineral or organic acids of said products of formula I and II, as well as the
pharmaceutical compositions containing at least one of the medicaments as defined

30 above as active ingredient.
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\A@Sﬁed sucgess suffitipntvpetibd oftithe waaliow this edmpesitiondtocpass myd non-digested fagm  whi ch
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pressure, imotthe small itesting ofytherlattero| The Ampound spn alsp be administered locally,

for example, at the same location as the tumor. The compound can also be

15  administered according to a sustained release process (for example a sustained release
composition or an infusion pump). The appropriate solid supports can be, for
example, calcium phosphate, magnesium stearate, magnesiurh carbonate, talc, sugars,
lactose, dextrin, starch, gelatin, cellulose, methyl cellulose, sodium carboxymethyl
cellulose, polyvinylpyrrolidine and wax. The pharmaceutical compositions containing a

20  compound according to the invention can also be presented in liquid form such as, for
example, solutions, emulsions, suspensions or a slow release formulation. The
appropriate liquid supports can be, for example, water, organic solvents such as
glycerol or glycols such as polyethylene glycol, similarly their mixtures, in varied
proportions, in water.

25
A subject of the invention is also the use of the products of formula I and II as defined
above for the preparation of medicaments intended to inhibit topoisomerase and more
particularly topoisomerase of type I or type II, medicaments intended for the treatment
-of tumors, medicaments intended for the treatment of parasitic infections, as well as

30 medicaments intended for the treatment of viral diseases.



1.b. 8-fornyl oxymet hyl - 7-propi onylinidolizino [1,2-b] quinoline-9 (11H)-one
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EXPERIMENTAL PART
20 .
Example 1 : tert-butyl p-ethyl-f-hydroxy-y-(8-hydroxymethyl-9-oxo (11H)-
indolizino-[1,2-5] Quinoline-7-yl)-propionate
l.a. 4-ethyl-3,4-dihydroxy-1H-pyrano [3',4':6,7] indolizino [1,2-b] quinoline -14
(4H,12H)-one .

25 Sodium borohydride (14 g, 370 mmol) is added by portions to a suspension of (S)-(+)-
camptothecin (14 g, 40 mmol, which can be obtained from different commercial
sources such as' Aldrich Chemical Co. (Milwaukee, WI)), in methanol (750 ml) and the
resultant mixture is heated 'gently to 55°C in order to obtain a limpid solution which is
then agitated for 16 hours at ambient temperature. The solvent is then evaporated off

30  under reduced pressure, the residue is taken up in water (250 ml), neutralized by the
addition of acetic acid (21 ml) and left at rest for 2 hours at 4°C. The resultant

suspension is filtered and washed successively with cold water, acetone and diethyl
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1647; 1750. dlethyl ether (50 ml) under argon is actlvated by the dropwise addition of
chlorotrimethylsilane (0.75 ml, 5.7 mmol). Stirring is continued for 15 minutes at
ambient temperature then the reaction medium is heated to reflux. The heating bath is
then removed and tert-butyl bromoacetate (15 ml, 100 mmol) is added dropwise at a
20  rate which ensures reflux is maintained. The external heating is put back and heating is
continued for one hour. The resultant ethereal solution of Reformatsky's reagent is
left to cool down to ambient temperature then transferred using a cannula into a
suspension of 8-formyloxymethyl-7-propionylindolizino [1,2-5] quinoline-9 (114)-one
(1.6 g, 4.7 mmol) in anhydroué tetrahydrofuran (40 ml) under argon. The reaction
25  mixture is agitated under reflux for one hour, then left to cool down to ambient
temperature and the reaction is stopped by the addition of saturated ammonium
chloride (100 ml) and extraction is carried out with chloroform (3 x 100 ml). The
combined chloroformic extracts are dried over sodium sulphate, evaporated and the
residue is purified by chromatography on a silica gel column (1-2% MeOH/CHCl),
30  which allows 0.64 g (31%) of sought product to be obtained in the form of a pale

yellow solid, m.p. 146-149°C.



28 Exanple 3: 5-ethyl-4,5-di hydro-5-hydroxy-1H oxepi no
[3',4":6,71-indolizine 11, 2-b] quinoling;3,15 (4H 13H)-dione tert-butyl
[err]-ethyl-[err]-hydroxy-y-(8-hydroxyng€t hyl - 9- oxo (11

H) -indoli zi no- [1 2-b] quinoline-7-yl)-propionate (1.45 g, 3.32 mmol) is

saturated SUMIT o €PGR)G B4R T ORI AIET LB UPOAD A PR dH S The
resul tant msétmr: 5.%0 (raalzmalsrrm(sam) 2ﬁ)her(§]m)f01rsgl@ ayr 383 hamreropi tate

is filtered, washed wi th méthanol and dried under reduced pressure, which
al l ows 662 GdleC{ESB/&O(ﬂd Hhudhi4 (s bduct to be obt ai ned |n the formof a

| | . C. 1. 20
Lol ony 205 Syl Gl obas ar S IEsS Ssld, | WP sessi0 a0 s 20,
(t, IH:s 7. 50 {2, 120467 182714‘7 108 18EN28.68; 749 44 12979 ; MG4 e36¢9 A6
8.45; 36.48; 42. B4 50. 61.44; °73.347 99. 78 1227 71; 127.83; 128. 15;

128.75; 129, 1318691,352(725 1155(]66]16233317824 144. 66; 148. 04 15 152. 80;
155.91; 159 8 ( ). 1,.1127. 1204; 1285; 1580; 1653; 1757.
Exanpl e 4: ?‘é&lﬁ PJ?Ld?Tﬁ-%hydPgiyl?IE’r@-6( 8- hydr oxynet hyl - 9- oxo

(11H) -1 ndol i zi no- [1 2- b] quinoline-7-yl)-propionic acid 20 An aqueous
sol ution of potassium hydroxide (0. 1IN, 30 m) is added to 5-ethyl-4,5-

di hydr o- 5- hEgkmjsie-21+ethylfethyl-Bhyldroty- 7 8-hydedxyaietyl{ Loxb (1L H)dndelizine- 3, 15
(4H, 13H) - dione (500 1, 38 m*rDII)l and_the resultant suspension is

agitate® at anbient Herplqauingline-fyl)-pwopitnate whi ch produces a virtually

i mpid sol ugio fi r e f Ci | 5wth
IN hydrochl%rl (E:bsggﬁsg‘nl g #elgyg(g ngre‘{:lls%ht%@ %ga |sf£r"g1§@°)é’ﬁl QUE)%
fi{tration, pMﬁR)hﬂdldMlilho B2 quirdling-ol(1 BFpbSNE00heE) KI5 ﬁﬂldllmbamhymtised
pressure. 415 /&@of sought conpound i s obtal ned in the formof a

-

nonohydr at etetrﬁhsfsimﬁe mla:comlwr[gew g quslcng@nszf freated o refluxounder o)

2. 83( d 2H) 1 . 5.76

29305, g 130 nchte iy 38ty bl e il cldions gl pyHe 5

1H); 8. 3$( s, acﬂiiﬁon a2 aldropof dthl)l. bromoacetate and a small crystal of iodine. Reflux is
maintained by the dropwise addition of ethyl bromoacetate (500 pl, 4.48 mmol) then

the reaction mixture is again heated to reflux for one hour. After cooling down to
ambient temperature, the reaction is stopped by the additidn of saturated ammonium
chloride (10 m!) and methanol (30 ml). The resultant mixture is agitated for 5 minutes
20 then filtered and evaporated. The residue is dissolved in dichloromethane (30 ml),
washed with water and dried over sodium sulphate. Then the solvent is eliminated and
purification using column chrométography is carried out (Si02, CH2Cl2/MeOH 98/2),
which produces 230 mg (49 %) of sought compound in the form of a yellow solid,
m.p. 157-161° C.
25 NMR-1H (CDCl3) : 0.93 (t, 3H) ; 1.20 (t, 3H) ; 2.02 (m, 2H) ; 3.07 (dd, 2H) ;
4.11 (q, 2H) ; 4.9 (se, llH) ; 5.08 (s, 2H) ; 5.23 (s, 2H) ; 7.45 (s,1H) ; 7.62 (t, 1H) ;
7.80 (t,1H) ; 7.90 (d, 1H) ; 8.22 (d, 1H) ; 8.36 (s,1H).
NMR-CB3 (CDCi3): 8.09; 14.01; 34.67; 44.85; 49.94; 58.31; 61.09; 77.21;
100.78 ; 127.78; 127.96; 128.11; 128.72; 129.16; 129.65; 130.60; 131.32;
30 142.76 ; 148.28 ; 152.55; 155.09 ; 162.22 ; 172.59.
IR (KBr) : 766 ; 1009 ; 1184 ; 1582 ; 1647 ; 1750.



29 NMR-C[err] (DVSO): 8.16; 34.80; 46.71; 50.36; 55.73; 76.53; 100.17;
127.50; 128.00; 128.26; 128.69, 129. 06;28130. 01; 130.45; 131.63; 142.57;
148. 09; 153.19; 156.07; 161.22; 172.27.”1 R(KBr): 1020; 1188; 1413; 1586;
1651; 1694. 5 Exanple 5: nethyl

ol 1 71 g Exanmotk s SRl s Wk B et poxepino (5417} -indolizine
5- et hyl - 4, 5-di hydr o-lﬁgbmdq_,ogﬁyﬁm:b}jg%gi{,np_;ﬁﬁainﬂ'e: 6, 7] -indolizino [1, 2-b]
13H) - 2 (180" mg,” 0.5

qui nol i ne-3,15 10 (4H, di one .5 mol ), in suspension. in

met hanol ( Serebulyli s PretbpltPtydvokyry-g8thgdrpximethgle®Boxa hl (F if)endolizimetfi2:6] (0.5
m ) and mai ntaihed ynder reflux until conplete dissqlution (4 hours). The
vol atil e cotinabnerd-dl-erapiosgisr aletd of 2Af mheol ed dg'ésqt"éeddi@scﬂ“&é‘ipe‘%

di chl or qnet m | ' | | 15
mI ) andgbr |d?n%ﬂ§rf&é ﬁﬁﬂ: hl%e or ggﬁ%gt:éd;\?lg&:%F{gﬁm?ésmwggy%ﬁ/@r&%ga%g}r%%gﬁ lFﬁphat e
15 and evatichiaroagthahl ¢1600mi)d The sésditant insixtare isfmaistaingd ah+20%6tfogd&hbyrsi n a

silica gel colum (MeQH at 3 %/ CHerr]d [errrléii and the purified product
i s taken uptherprgripitate|is &ltaved, washedevithy methangl andydriggh prder Jedised eS8, gy (58

0 f . in t | i 6 C
Lo o) P HERARAN 66 flg'(38e) BF Syl BrodfbaiotE drttingPlel e £fuPor § SeliphlS
3H); 3.62 (selidafp. >3005C4. 93 (s, 2H); 5.22 (d, 2H); 5.52 (s, 1H) ; 7.21 (s,
1H) ; 7.62 (t, 1H) ; 7.81 (t, 1H); 7.91 (d, 1H) :;8.22 (d, 1H) :8.36 (s,
1H). NMQ-Cerr] (CDO[err]): 7.74 ; 35,54 ; 46.82; 50.15 ; 51.67; 58.10;
65.33 : 78.03: 100,17: 125.57: 127.70: 128.04: 128.10: 128.35: 129.53:

130. 39 13%-%4@%39)1%80%?“152-2949@97:.%%%“%@:7&-,291551?@5. 25 |R

r): 1207 . 2655 9. By £ e . o .
E oy i Cet hyl 5-'?%?“%]5-251? : ﬁg‘?é?’ﬁ@r’]zﬁ;@m'l‘xfﬂ?%or f Y% ENEIOR AR SATICR L)W
11H) - i ndolyirnel .GRUA { - ' t . rexhyat el y hal f
O 8 Lot al NHRIET DIST) BASDIGNE: (200 | SBEOLEORAL 7338, cp/MRpjex IR €1
8- f or ny| oxy¥2Ft83y; 128 15r;01 283y, 120081;i130.08 ; [130.81 h13 181 nd44.6&; 48.04H) - one (2,0
’ 15 152.80;155.91 ; 159.26 ; 172,08. |

IR (KBr) : 761 ; 1127 ; 1204 ; 1285 ; 1580 ; 1653 ; 1757.

Example 4 : B-ethyl-B-hydroxy-y-(8-hydroxymethyl-9-oxo (11H)-indolizino-[1,2-
b} quinoline-7-yl)-propionic acid
20 An aqueous solution of potassium hydroxide (0.1V, 30 ml) is added to S-ethyl-4,5-
dihydro-5-hydroxy-1H-oxepino [3',4':6,7]-indolizino [1,2-5] quinoline-3,15 (4H,13H)-
dione (500 mg, 1,38 mmol) and the resultant suspension is agitated at ambient
temperature for 16 hours, which produces a virtually limpid solution which is filtered.
- The filtrate is acidified to pH 3.5 with 1N hydrochloric acid, and the yellow precipitate
25 is recovered by filtration, washed with water and with acetone then dried under
reduced pressure. 415 mg (79 %) of sought compound is obtained in the form of a
monohydrate, m.p. 165-167° C.
NMR-IH (DMSO): 0.82(t, 3H); 2.10(m, 2H); 2.83(d, 2H); 3.12(d, 2H);
3.25 (se, 1H) ; 4.81 (s, 2H) ; 5.26 (s, 2H) ; 5.76 (se, 1H) ; 7.38 (s, 1H); 7.71 (t, 1H) ;
30 7.84(t, 1H);8.10 (d, 1H): 8.18 (d, 1H) ; 8.34 (s, 1H) ; 12.15 (se, 1H).



30 5,75 mmol, as obtained in Exanple 1.b.) in suspension in anhydrous THF
€10 m ), are added dropw se under argon to a suspension of zinc (1.25 g,
17.2 mml) in anhydrous THF under refl dR (40 m) then the remaining part of
the ethyl bronodifluoroacetate is added. The reaction m xture i s naintained
under reflux for_another half an hour. After 5 coal i ng down to _anbi ent

t enper at ur NMRHG! T ¢BMSQ) 8.6 586,80 F6IR] 5t 3G 73 668 5 K05t BT - hwnoni um
hl d t th
(3 % 20 m y3s R 282k neiegRGe Aod Tl TS ] P g s ™ T

residue is 1isgen ltggoqn lgqqphylngt;her (10 M), filtered and purified by
col um chromat ography (Si err] CHerr]C[err] / MeOH 98/2), which produces

664 ng 10 IRAKBY): 4020ord88ct141%; 1386 ;{166 4694 yel | ow solid, mp. 208-209 C.
NVR-[err]H (CDCl [err]): 0.91 (t, 3H); 1.38 (t, 3H); 232(m 2H); 4.8 (se,
IH); 4.88 (q, 2H); 5.09 (d; 2H); 5.13 (dd, 2H); 7.42 (s,1H); 7.55 (t, I H);

7.72 (t, 1 . ; ) -
o (L Mbsaglif3 D BB hro b e hydobmerkibo-d8o (W Lo ]
101. 27; 116 40(t); 1:iadamnomzz-byqumnne-w-yl)l_-aeolﬁanattz9 26; 130.33; 130.94;

131.23: 143.16; 148.34; 150.20: 151. 91 K 161.21 ; 163.21 (t). IR(KBr):
1124; 1308; 1591 : 1647; 1748. 20 nmple 7 : ethyl

t hyl I3 g5 no-
o) et i SRRk B Jiéf’“‘&%éns. @“‘f’@'@*ﬁ"n’fé(zl"f%“"““““@ (o
ol ) , 18- NHEHYI3H)-dionep{180 g, Bckomimol)nin s[uipeﬁsmh]mmeﬂmholr(é@ ﬁﬂXmItd}atednmtl( 500
ng, 1.43 mmol, as obtained by Kingsbur VY . Tet r%r}; hon L
29: 6847 (1988Yyy dwdrogen \Félonéi‘ééﬂa‘!‘%th?'ﬁd%rﬁgm)lafﬁb"}ﬁm‘?edi Hn P’&d‘é‘
t et riahydr of t
st moepher 0. Uifis WhsBilioh Y4 Belisf A HipdE RoiBouRTRE S t"?tvegﬂi%@'%%"‘?@ég"”

dropwi se addsiluen disfsoﬁfem dichldfomethame (60 nﬁ)ﬁ Ivmslwli ﬁttlnydilaletsndmnuhyd@'d)ﬁdeﬂ 10
nmol ), then etw bronpacetate (1.25 nmol ), .i s added. dro se and
‘the resul t dROSH.xtUmB and briae(13m). tche mé%lec frmﬂoan&fiﬁ@? OXerRQgiuIn sufppate

st e oD BRRPLLTh SRSERER KRR P aBloafiey in SRR G bl ) 207

(MeOH at 3 % / CH2Cl2) and the purified product is taken up in diethyl ether, filtered
and dried, which produces 120 mg (58 %) of sought compound in the form of a pale
yellow solid, m.p. 163-166° C.
NMR-1H (CDCI3) : 0.93 (t, 3H) ; 2.2 (m, 2H) ; 3.05 (dd, 2H) ; 3.49 (s, 3H) ; 3.62 (s,

20 3H);4.93 (s, 2H); 5.22(d, 2H) ; 5.52 (s, 1H) ; 7.21 (s, 1H) ; 7.62 (t, 1H) ; 7.81 (t,
1H) ; 7.91 (d, 1H) ; 8.22 (d, 1H) ; 8.36 (s, 1H).

Y NMR-C13 (CDCI3) : 7.74 ; 35,54 ; 46.82 ; 50.15 ; 51.67 ; 58.10; 65.33 ; 78.03 ;

100.17 ; 125.57 ; 127.70 ;, 128.04 ; 128.10 ; 128.35 ; 129.53 ; 130.39; 130.94 ;
143.87 ; 148.75 ; 152.94 ; 157.83 ; 161.74 ; 171.35.

25 IR (KBr):1207; 1595 ;2655 ; 1709.

Example 6 : ethyl B-ethyl-a,a-difluoro-p-hydroxy-j-(8-hydroxymethyl-9-oxo
(11H)-indolizino-[1,2-b] quinoline-7-yl)-propionate

30  Approximately half of a total quantity of ethyl bromodifluoroacetate (1.8 ml, 14
mmol), 8-formyloxymethyl-7-propionylindolizino [1,2-5] quinoline-9 (11H)-one (2,0 g,



(10 mM). The resultant m xture is agitated for another hour, filtered and
concentr at ed 31 under reduced pressure. The residue is taken up in

di chl oronet hane (30 m ), washed with vva?%r dried, concentrated and
purified by colum chromat ography (Si Q2, CH[err]O[err] /[ MeOH: 98/ 2), which

d 93 he f al |
Borr e o pos TR aialgadobtiinéinErinly bt Petsan in Hstybrops THE o, a8
3H); 1.99 (4Bded E{)}opw& et ﬁrﬁoﬁ% a sgst_);%ﬂsxéﬂ or zngé'%} 2§g,1iL7 ﬁ%mcﬁﬁn aﬂﬁg@ro(& e,

I H) 5.25 (s,
; 8.22 (d, THF)undersrefiux (4!) mi) th@n thnlmﬁma:i{mg rp}lrt(uﬂliﬁ {etbylrl}rpmoélﬂnaroamat@%

1‘58731 71 o4 Thlgsachen Mg s haiggingd undty Teibp o ot s b 4
153. 61; §162c0blin gw_ ) h‘B&Fer rTerﬁt?xﬁ? the- Yection & 7 })& thelz&gmorﬁéﬁrrm e

8: tert-butyl ydroxy-[err]- oXynet hyl - 9- oxo
(11H) - i ndostaturaimd griim@nibin ghibridé i(2@ml)- whg the mq:notmmtmlxﬂlﬁe 1Aoaxtnactedm\myhir| de
(70 [err]l, nmol ) is_added dropwi se to a solytion of tert-buty +err]

- et hyl - [err‘]‘lclﬂ9m@anfer(?r203n'hyd hex yoRBIbNRd. rganic  extiaqys. | 4B oidns nan 1, 2- b]
qU|noI|ne nt 0
forr1 T bR TR RE e € kel T Whler (DML FeEielind Pufified B

agit at ed atccﬂutrhn ectiroiearogeaphy U(Si05,0ICERICIH 6 MeOH we)vmmh |peodueep G6dNhg ar e
evaporated off and the residue is purified by 20 chromatography on a
silica el @61%nof grodactds tedbimt ofiryeliom lifemip, pO8-RAPLE. produces 152 ng of
sought conpound in the form of a yeIIow solid, mp 195-196 C NI\/R-[err]H

H)

(CDCI[err]) 0.88 (t, 3H); 1.32 (s, 1.93 (m 2H); 2.07 (s, ; 2.97
7m0 (WL et g8 e %aa&@ﬁm% R, Slm)l“*?mé ?:?eﬁh
&SS%E”&%L‘? O G S G P PR e g r B 4 F2 G PR

142.85; 14811p; SQSEd 43]) ; BS2 #91H)61. 83; 171.13; 171.90. 30 Exarrpl e 9
5, 12-di et hyl - 4, 5- d| hydr o- 5- hydr oxy- 1H- oxepino [3',4':6,7]-
15 NMR-CI3 (CDCI3) - 6.97 ; 13.93; 28.63 ; 50.18; 5627 63. 15 77.20; 81. 96(t)

101.27 ; 116.40 (t); 127.67; 127.77; 127.97; 128.31; 129.26; 130.33; 130.94;
131.23 ; 143.16 ; 148.34; 150.20 ; 151.91 ; 161.21 ; 163.21 (t).
IR (KBr) : 1124 ; 1308 ; 1591 ; 1647 ; 1748.

20 Example 7 : ethyl B-ethyl-B-hydroxy-y-(8-hydroxymethyl-9-oxo (11H)-indolizino-
[1,2-b] quinoline-7-yl)-propionate

A suspension of zinc (1.25g, 19.1 mmol), 8-methyl-7-propionylindolizino [1,2-
b]quinoline-9-(11H)-one (500 mg, 1.43 mmol, as obtained by Kingsburry, W. D,
25  Tetrahedron Lett. 29:6847 (1988)) and silver acetate (250 mg, 1.50 mmol) in
-anhydrous tetrahydrofuran (10 ml) is agitated at ambient temperature under an argon
atmosphere. After 10 minutes, the reaction mixture is activated by the dropwise
- addition of a molar solution of chlorodiethylaluminium (10 ml, 10 mmol), then ethyl
bromoacetate (1.25 ml, 11.3 mmol) is added dropwise and the resultant mixture is feft
30  to react for another 5 hours. The reaction is stopped by the successive addition of
ethyl alcohol (10 ml) and a saturated solution of potassium and sodium tartrate

(10 ml). The resultant mixture is agitated for another hour, filtered and concentrated



indolizino [1,2-b] quinoline-3,15 (4H, 13H)-di one 32 This conpound is
prepared in a simlar manner to Exanple,l, except that in stage 1.a.,
7-ethyl canptothecin (Sawada and col | aborators, Chem Pharm Bull. 39:2574
(1991)) is used instead of canptothecin. The sought conpound is obtained in

the form of 0.92
(t, 3H): \g)gely e\ﬁbgﬁ [?Jegs%géa ?Lé %ﬂ;ﬂ ﬁ)%tagg‘?gg t 5@?!’3%5&6%&((35 Wshgd 51 (d,
2H); 5.32 (with 2vl?ﬁter Sdried, (ddcenttled, arld Jarified tilyH)cotuﬁm76h|(onatdgr&ph (sid9, (t,
1H); 8.18 (d, 1H ; 832(d 1H. NVMR-Clerr] (DVBO: 8.46; 14.15 ; 22.42 ;
36. 50; 42. 32H2Clkh9 MeOH:M12)4 whichfodices 98 mg A@S. %Bof d@ﬁediprodnﬁnmzm fare6. 76;
127.70; 128.27; 129.92; 130.18; 145.17; 145.82; 148.57; 152.15; 155.89;
159.26; 172 @S’aIQBGHﬁ’pYIS@hd,OnP [1851'1]33‘é€:hyl -(12-et hyI 8- hydr oxynet hyl - 9- oxo

-i ndol ] i d
Tii < conpoNAR-SHSCHAREPhliost] ol 42k RS Ehnina s okl B e

(1. 2.b) eéﬂ.y 4%&"& TP dotiey BB oheS X o s3.d, af et 18000

5-ethyl - 4, 5y hyghﬁ;ﬁmygrzgw 1[.1}4-3)3@&4 fA)[3' .4 :6,7]-indolizino [1,2-b]

qU|noI|ne31 - di one. IS presentedlntheformof a slightly

dirty whi tele-cdl3 m13?3%®391§3992014\1m?— Benal: 3y PMBQ0.020, 82.0(t 76.84); 1.35
(t, 3H: 2.0l (m 2 d, 2H): 3.18 (d, 2H) : 3.22 (q, 2F): 4.81 (s,
2H): 5.00 (HA, 901,H)1275524117ss4 zm)zsos 7825(&19 12B)88;; T3®®4 ( sl3119);; 171.89; (t,

1 7. 86 12.10 (se, 1H. NVR-Jerr
(BDVBC)) 10 8(11‘933141417554 125%%1, 1H§§A ,182. 12617‘AH)149 65 : (55 71 ;H)76.51; C[25 ]

100. 04; 12 3 128. 21; 129.94; 130.02; 143.10;
145.,59; 143“%@:]3"}536% “9% lsgg 1%%38 fz"?ﬂo 172.22. Exanple 11:
8-ethyl -2, 3,8, 9-tetrahydro-8-hydroxy-10H 12H [ 1, 41 di oxXi no [2,3-g] oxepino
[3",4":6, 7] I ndolizino [1,2-b] quinoline-10,13 (15H)-dio
Example 8 : * fert-butyl B-ethyl-B-hydroxy-y-(8- hydroxymethyl—9—oxo (11H)-
indolizino-[1,2-5] quinoline-7-yl)-propionate
15  Acetic anhydride (70 pl, 0.7 mmol) is added dropwise to a solution of fert-butyl
[ -ethyl-B-hydroxy-y-(8-hydroxymethyl-9-oxo  (11H)-indolizino-[1,2-6] quinoline-
7-yl)-propionate (200 mg, 046 mmol) and triethylamine (140 pl, 1 mmol) in
dichloromethane (5 ml) and the resultant mixture is agitated at ambient temperature for
21 hours. The volatile components are evaporated off and the residue is purified by

20  chromatography on a silica gel column (1-2 % MeOH / CH2Cl2), which produces
152 mg of sought compound in the form of a yellow solid, m.p. 195-196° C.

NMR-1H (CDCl3) : 0.88 (t, 3H) ; 1.32 (s, 9H) ; 1.93 (m, 2H) ; 2.07 (s, 3H) ; 2.97 (dd,

2H) ; 4.8 (se, 1H) ; 5.28 (s, 2H) ; 5.59 (dd, 2H) ; 7.39 (s, 1H) ; 7.63 (t, 1H) ; 7.80 (&,
25 1H); 7.90 (d, 1H) ; 8.23 (d, 1H) ; 8.34 (s, 1H).

NMR-C13 (CDCI3) : 8.02; 21.06; 27.91; 35.05; 45.58; 50.16; 59.23; 77.52;

82.26 ; 100.59 ; 124.21 ; 127.91 ; 128.10; 128.14 ; 128.97 ; 129.18 ; 130.68 ; 131.46 ;
142.85 ; 148.29 ; 152.43 ; 158.49 ; 161.83 ; 171.13 ; 171.90.

30 Example 9: 5,12-diethyl-4,5-dihydro-5-hydroxy-1H-oxepino [3',4':6,7]-
indolizino [1,2-b] quinoline-3,15 (4H,13H)-dione



30 11.a. 2-ethyl-2-(2-methoxy-4-pyridyl)-1,3-dioxolan (F) 33 The wat er
I"'s distilled in an azeotropi c manner (o¥prnight) with a Dean Stark
apparatus froma m xture of 2-chl oro-4-propionyl pyridine (10 g, 59 nmol)
obtained as in Lamattina, J.L. J.Heterocyclic Chem 20, p. 553 (1983),

et hyl ene gl I . - i id ' uene
(150 . “rHS copphufe i} o in b AL BN 16 REmpA, | B P e Py

acid i s neut-ethlyl Zasptéihetin §8dwkdatand calliboedtsrss Ohérh PHArHABRDIBE 25 741Q991) ) and
the product is extracted with ether. The conbi ned ethereal extracts_ are
washed wi t hisisedhinstegd jof gamptathesingi Ths seughheermpeund is whisinedtia dhe {armcof a

produces 13.. 96%,. pf_cr oduct protected by the carbonyl group
which is he‘gﬁgg'e@%wr@gyﬁ&pﬁ?ﬁo‘? equi val ents of sodi um nmet hoxi de in

acetonitgile until the end of 10 the reaction (checked by thin | ayer
chromat ography: Sigerr], tert-butyl nethyl oxide /hexane (TBMJY HX) 50/50).

The acet oni NMR-SHS@MSOPN0i9g (f, BEY) ; fli3ot(gr3el) ;ares @y2Hp| 2084¢d, ZHg 3 25B{glue is
taken up in_ether i wat er and w I dried over_sodi um

washed with th brine
sul phat e amtHkidpbihi2ED ; SR (sh2kh) oudR (dd, 2H); R (8i I 1ti B B39 (4 ed

f:ol I ec'E g(rjr}ﬁﬂg%%l&mig) d qdmlﬁb(%er?i Cluiyitlfa 11. b./() of product (F) 1s

2-et hyl - 2-( /EN1Q J X PXE icHY . i<0%Q1 &N .

Cert- butyi 1TV (BRESQY; 886 TF 1912 4936, s0Y ) 54 A0 RE 0 8955 opui se

usi ng aiccangguée®; 122.61 s124.27 o12607T6 Pr2TMOTEIDSI ;120.92(;130/118,; 185.1M7043.821
anhydrous tetrahydrofuran (300 m) at -78C and under argon. The resultant
whi te preci H&dt el 3212015587 it 0P :di72.083C for one hour then

2-ethyl - 2- (2- met hoxy-4-pyridyl)-1,3-dioxolan (10 g, 44.8 mmol) is added and
the reaction mxture is agitated for 15 mnutes at -78C, for one hour at 0OC

and for oneERfipleo :aF?tﬁley-(leﬂiﬁilg%H&&fox feftiyl-d06io (12 A9 ihdlizikiaft,2-8] - 78C,
mo

anhydrous N, Irmethyl formam de (1 | ) is added and the reaction
mxture is |eft to heguinoliné-@-yhriflenirosyeppepionicaeid hen agitated for 16

TENDY 15 50T b)ComRuaN 55 HERZ B STRBASTNDET OR BFTRHE o SePdbib BaLc:
The reacti 08113 Yiethy?RPRANYDs-hydroxy-1H-oxepino ~ [3',46,7}-indolizino  [1,2-5]
quinoline-3,15 (4H,13H)-dione is used instead of the 5-ethyl-4,5-dihydro-5-hydroxy-
1H-oxepino [3',4':6,7)-indolizino [1,2-5] quinoline-3,15 (4H,13H)-dione. It is
presented in the form of a slightly dirty white solid, m.p. 238-239° C.
20

NMR-IH (DMSO) : 0.82 (t, 3H) ; 1.35 (t, 3H) ; 2.01 (m, 2H) ; 2.85 (d, 2H) ; 3.18 (d,
2H) ; 3.22 (q, 2H) ; 4.81 (s, 2H) ; 5.00 (se, 1H) ; 5.24 (s, 2H) ; 5.78 (se, 1H); 7.38 (s,
1H); 7.77 (t, 1H) ; 7.86 (t, 1H) ; 8.18 (d, 1H) ; 8.28 (d, 1H) ; 12.10 (se, 1H).
NMR-C13 (DMSO0) : 8.12 ; 14.15 ; 22.41 ; 34.78 ; 46.74 ; 49.65 ; 55.71 ; 76.51 ;

25 100.04;124.22;126.63;127.48;128.12; 128.21 ; 129.94 ; 130.02 ; 143.10,
145.59; 148.69 ; 152.62 ; 156.03 ; 161.22 ; 172.22.

Example 11 : 8-ethyl-2,3,8,9-tetrahydro-8-hydroxy-10H,12H-[1,4] dioxino [2,3-g]
oxepino [3',4':6,7] indolizino [1,2-5] quinoline-10,13 (15H)-dione
30

11.a. 2-ethyl-2-(2-methoxy-4-pyridyl)-1,3-dioxelan (F)



saturated amoni um chl ori de and the reaction m xture is extracted with

di ethyl ether (200 M, 50 ni, 50 m). TI;I.F conbi ned extracts are dried over
sodi um sul phate and evapor at ed, which produces a yellow oil which is
purified by colum chromatography 30 (Sio2, TBMO HX: 0/100 to 5/95 to
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7 g (over al bicarbenate Im)ml)fané theiprodugtdy extractedewith retheaf T&eyembmd sthereal 1 ¢

2-(3-b I th i, d 2:.eth I ti

o 2 ot hy! - RHAER S EDRE IR Bte BRSSP i Blporied SR 50"

nol ) and bgraavdesCiBl Pl @8%) ofMérudé profiiBt protéttednby dicotibdii | wm_‘cu rign (50
m) is 10 added dropw se to a suspensionh of sodium hydride (80%in m neral

oi |, 1.85 gheagl torreflyx with 3requivalonts qfeodlamymtmmcain a(cmoitnri!p)unﬁht!netené of
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reduced pressure. The residue’is dissolved in diethyl ether (150 15 m)
and washed Whe residae e takerdumnint dthdyy ivashed Mtledatanahcbwab(bnac,emed Ruet $ddsue i on by

col um chro ogr aph 5 to. 0/8 ). C b duct
O aot ol DHTRHAEE SR Shabotata which prachisss a brown il pbieh s Hieaigd (107 6 20811 .
1- (3- benzyl I | I limpid

2 (5 benoyl BEUTLGY g %’%"ﬁ@i’%"i’/ézﬁf"‘a’%‘% PR ¥0fecte e ot of g limpid
mmol ) i 8 20liquid.eated with trifluoroacetic acid (10 m) and water (5 m) at
a bath terrperature of 120[err]C for 3 hours. The_ reaction mz{: reis

concent r at elil-Bndesthyledn(-bydppymethd- 2-mathoxg-4-peridyNol Srdigxelan {$) o ci ds are
neutral i zedpymiAfnRAR (1 700 A peifdnd! 356 T12G96 Mifiol§ ¢ alRd dropwise using a

: cannula to a solution of bromomesitylene (13 ml, 85 mmol) in anhydrous
tetrahydrofuran (300 ml) at -78°C and under argon. The resultant white precipitate is
20  agitated at -78°C for one hour then 2-ethyl-2-(2-methoxy-4-pyridyl)-1,3-dioxolan (10
g, 44.8 mmol) is added and the reaction mixture is agitated for 15 minutes at -78°C,
for one hour at 0°C and for one hour at ambient temperature. After again cooling
~ down to -78°C, anhydrous N,N-dimethylformamide (100 mmol) is added and the
reaction mixture is left to heat up to ambient temperature then agitated for 16 hours,

25  after which analysis by thin layer chromatography (SiO,, TBMO/HX: 50/50) reveals
the complete consumption of the starting product. The reaction is stopped with
saturated ammonium chloride and the reaction mixture is extracted with diethyl ether
(200 ml, 50 ml, 50 ml). The combined extracts are dried over sodium sulphate and
evaporated, which produces a yellow oil which is purified by column chromatography
30 (SiO;, TBMO/HX: 0/100 to 5/95 to elute the mestylene derivatives then 20/80 to
50/50 to elute the product) in order to obtain the intermediate aldehyde (7 g). The
aldehyde is dissolved in methanol (100 ml) and treated with sodium borohydride (5 g,



_bi carbonate. Extraction is carried out with ether foll owed by col um
chromat ography (SiJerr], TBMJ HX: 10/ 9Q) produces 5.5 g (70% of product
(). 25 11.e. tert-butyl

Jerr]-ethyl-[err]-hydroxy-[err]-(3-benzyl oxymethyl -2- et hoxy-4-pyridyl)-
propi onat e 169 )mi6l) tank Lﬂ1¥ |re§%lt9ﬁf0ﬁ\§cﬁ§r@t1§ agﬁa’ied”hntll%bxﬁiﬂﬂb)cdn&uﬁﬂﬂﬂ\doﬂflﬁpw se

to a zinc suspension (5. nmol activated with 6N HCl over 10 seconds,
t hen washedntemmediate |alxbhyda/\(aphmmnaicly uhthour) awitle Lmalatlcqb Kontrolb by |tbme|@yerwu t h

acetone and, wi t h di et hy, et her an t et rof uran
under refl S&%mmﬁ'i%gff‘@ﬁ'c ?hc‘r"F?'é Y%PW?eﬁs?fgalhﬁ g?ﬁkﬁ& updp egi ot her 10
m nutes af Wshéd‘ﬁntﬁ%téﬁ :Qﬁl With lbﬁhg‘ dieldefhd thE8BIvert i§ %Ivbﬂdrﬁl@d off. 1€6ldmn
benzyl oxynet hyl - 2- net hoxy- 4- pyr y ) - propane- 1-one (5. , 20 mml_zngx
ture

s ey o e s o it v

o[ er?] C W ?YF"ngElfizéze}?} %fmg@dﬂé m‘(ﬂﬁf‘l@f fWECL100 M) andpltohe reaction
over sodi ubii s Behaflormhigh e foRgia piEE ST Bl B BT C, L bEch
order to obtarn th ""‘?e"??'ﬁﬁ‘?‘y"l’g'“f"'é"“"QW““”‘}’“?Q’%W’% e Lo o g |1 mid
liquid. 11 nprpolS@p@ %EW chlonde (5 ml, g mgl) gn arﬁlydrous tetrarilydro ran (% P
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[err]-et hylmlhelb Iili aiﬂ»dm}sme{rﬂryld}omﬁnt(em yﬂlpm;&ﬁtehyhatﬁmrmkhw;is maimyaiix&!ﬂyl )-pro
pi onate (1 g, % IS sut&hected t o hydr.ogenol ysi s a{] atm)s
pressur e awdﬁtfeﬂ%f@nﬁlﬂ%ﬁbe ?tﬁ?aétl%mﬁ’&“@%‘* ny lfiita Fo8 ‘?;"é'iffb
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has term na IS separa tration and the

sol vent i s coucdntratédashdef feduedd phsduaaveme Qesldug i6 Qﬁ%lved updmdlyt'etl'(eKXliﬂ 15
a sufficient purity for a subsequent synthetic use.

5- et hyl151, BﬂlhllaWdV@hBi Wiy water Qnﬁéflﬂbkyﬂ%x@mdnﬂ{%e‘lﬁp@]at%r PyrifieationAy - one
(L) tert-but

[err]-et hylco é'?'}‘ fhrﬁm%f@llyeﬁl?z’(EBWMy%gé htfl’l 2(3_8 ?1)91? ﬁo(gi)%;ed the P roé’yf;S pr opi

onate protected by the benzyl (H), 9 g, (87%) in the form of a limpid oil.

! 11.d. 1-(3-benzyloxymethyl-2-methoxy-4-pyridyl)-propane-1-one (I')
2-(3-benzyloxymethyl-2-methoxy-4-pyridyl)-2-ethyl-1,3-dioxolan (9 g, 27 mmol) is

20 treated with trifluoroacetic acid (10 ml) and water (5 ml) at a bath temperature of
120°C for 3 hours. The reaction mixture is concentrated under reduced pressure and
the residual traces of acids are neutralized by the addition of saturated aqueous sodium

— bicarbonate. Extraction is carried out with ether followed by column chromatography

(Si0,, TBMO/HX: 10/90) produces 5.5 g (70%) of product (I).

25  1l.e. fert-butyl B-ethyl-B-hydroxy-B-(3-benzyloxymethyl-2-methoxy-4-pyridyl)-

propionate (J)

tert-butyl bromoacetate (13 ml, 80 mmol) is added dropwise to a zinc suspension (5.3
g, 80 mmol activated with 6§ HCl over 10 seconds, then washed successively with
water until a neutral pH is achieved, with acetone and with diethyl ether) in anhydrous

30 tetrahydrofuran (60 ml) under reflux. The reaction medium is maintained under reflux
for another 10 minutes after the addition is terminated. Then, a solution of 1-(3-

benzyloxymethyl-2-methoxy-4-pyridyl)-propane-1-one (5.8 g, 20 mmol) in anhydrous



(8.8 g, 28 mol) is treated with trifluoroacetic acid (30 m) for 3 hours
at ambient 20 tenperature. The vol atike conponents are evaporated off and
the residue is purified by colum chromatography (SidJerr],
LHerr]d[err]/ MO+ 100/0 to 98/2), which produces a |inpid oil which,
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pyri di ne- 3chlpyide ($0Q @i} agd ¢ elre%ﬁ?@n)m1X§urﬁe'atfééraﬁﬁ?aeW't‘|‘ ohiethy ¢ther- o 6urs in
1IN hydrochl oric i . td ' | 0 t nder
reduced pr 8§é‘ulrn gégﬁ@a‘{tﬁ grepaer)seld -l?e}? Fé‘ﬁg‘@aﬁuwﬂéﬁ aehgl%ép?'ﬁteegégﬁ??i %ﬁ&%i‘j ¢

evapor a§i ORelfdw tofll wkidk i putified by eolulmaf chrenistogiaghy (Sidde TBMAMXDS/I06 to
pressure in the presence of phosphorus pentoxide. The rels#?l tant Qil. s

di ssol ved ilB/99niny ardsndo obtaim thet fertrhatyl sier YDaTdg.a33 % hitethe fogm ot 4 BgRidi or 24
hour s. Theligﬁia’ﬁi pitate is 36 filtered out and dried, which produces 0.23

g (49% of ite solid (M, mp. 118- 119[err]C 11.i.

6, 7-et hyl engeqd @4 -baryl pl&ngI-B'HyaeelyoR (IRY AR Pnetiyl-2Tmethvk @yl)-descri bed
by Met h- Cohn and colt}: gorgtg#"sy? J.yuglen? Sog. Fyey?kin 5 rans. |, p. 1520
(1981); Met h- pobipiondte ()em Soc. Perkin Trans. |, p. 2509 (1981); and

Nakasi nmh t al J._ A S 112, p. 44 1990 d. . -

eth 3 is :a @ g |n 6‘56( {/’5@@! a rﬁ'FﬁrgMbg(;‘; g;%}"?/gq Bbeﬂﬁﬂ‘i”g"‘?eghyi'éﬂ’gﬁfﬁ?’&?%&Sw}s’&?ﬂ@?ér eagent
o5 1 U A Bt s it
wal er/ice hehperance adng s¥%aqmllddiumagaiarbohas ctalysh(s0rmg)andebselnteztipnol as

at nosphere. The resultant mxture is heated at 75[err]C for. 16 h s. After
cool i ng dowplvert @Gfisik Qnce ehareagtionhas tqrﬁg‘aFeéa(éthOBWB’rﬁ{’?%ﬂ?@“i‘%sega@g%rlfyo a

200 ). TiLEEsIE Sl iboraB g HHAGLRR, U7 8 RN T

200 mM). T onbi organic racts’are at e,

filterag amcbumgaﬁ@tfaﬂaslmeqmdéﬂﬂreﬁehsm is suspended in
di chl oronet hane (20 m), filtered and 15 dried under, reduced g{(-ﬁ)sure,
whi ch prodddes Sethyl1F5dthydro-5-hydirexy:9-methoxy-oxepino[3,4-c] pyridine- 4H)-

one (L)
' fert-butyl  B-ethyl-B-hydroxy-B-(3-hydroxymethyl-2-methoxy-4-pyridyl)-propionate
(8.8 g, 28 mmol) is treated with trifluoroacetic acid (30 mi) for 3 hours at ambient

20  temperature. The volatile components are evaporated off and the residue is purified by
column chromatography (SiO., CH,Cl,/MeOH: 100/0 to 98/2), which produces a
limpid oil which, after treatment with toluene, produces 5.9 g of product (L) (89%) in
the form of white crystals, m.p. 97-98°C.

11.h. 5-ethyl-1,5-dihydro-5-hydroxy-oxepino[3,4-c] pyridine-3,9(4H,8H)-dione

25 M)
5-ethyl-1,5-dihydro-5-hydroxy-9-methoxy-oxepino[3,4-c] pyridine-3(4H)-one (0.5 g,
2.1 mmol) is heated under reflux for 9 hours in 1N hydrochloric acid (20 ml). The
reaction mixture is concentrated under reduced pressure and the residue is again dried
by the addition and evaporation of toluene twice, then left overnight under reduced

30  pressure in the presence of phosphorus pentoxide. The resultant oil is dissolved in

anhydrous acetonitrile (5 ml) and agitated under argon for 24 hours. The precipitate is



et hyl enedi oxyqui nol i ne- 3- car bal dehyde in the formof a yellow solid, mp.
222-224[err]C. This internediate is tregted with sodiumiodide (30 g, 0.2
mol ) and concentrated hydrochloric acid (1.5 m) in acetonitrile under
qeflux (150 nl) for 24 hours. After cooling down to anbient tenperature,

‘the sol ventgi.s. el Thided. ¥ ﬁpaéaggwségg}g?%&nf)@m.t@edﬁm ). [P dvs is

taken up i n aqueous tetrahy filtered, washed with
tetrahydrofllls%(h and dried under reduced pressure, which produces 12 g of

6, 7- et hyl ened| oxy- 2-iodoqui nol i ne- 3- car bal dehn&f n the formof a yellow
solid, m p.lld5%, QW&“F]’@W%’@“&'@O@'@“PM%FWQH} N)s treated with sodium

bor ohydr de[h%gp d%%eméc)lgégf‘ bg%mr@ hn( 24 S'ﬂa)ao?ago@n?' €Rtm! SBREP&kin € for

0.5 hours FVent I m nat ed un reduced pressure and the
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under reduced ressure in the presence of ghosphoruséPeq§OX|de

produces 1Bnd Yekasmimneethgl dndan. olklhem. Segiodld bl el aFFePFFélnol o n t he

formof avy 8;148 J
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the resultant mxture is agitated under argon at anbient tenperature, for

16_hours. Tidded tue mlxmrenoﬁccmarui watet (3R rold and extractesawish dishlosomethana (Set

di | ved ) f I
Dot ot on | 20psafledt i commbined, ATedie sty Shefioe it Supfid ufete B [N
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This intermediate is treated with sodium iodide (30 g, 0.2 mol) and concentrated
; hydrochloric acid (1.5 ml) in acetonitrile under reflux (150 ml) for 24 hours. After
cooling down to ambient temperature, the solvent is eliminated under reduced pressure
20 and the residue is taken up in aqueous tetrahydrofuran at 50% (200 ml), filtered,
washed with tetrahydrofuran and dried under reduced pressure, which produces 12 g
of 6,7-ethylenedioxy-2-iodoquinoline-3-carbaldehyde in the form of a yellow solid,
~ m.p. 155-157°C. The above intermediate is treated with sodium borohydride (2 g, 52
mmol) in methanol (200 ml) at ambient temperature for 0.5 hours. The solvent is
25  eliminated under reduced pressure and the residue is taken up in water and filtered.
The resultant solid is dried under reduced pressure in the presence of phosphorus
pentoxide, which produces 11 g of (6,7-ethylenedioxy-2-iodoquinoline-3-yl)-methanol
in the form of a yellow solid, m.p. 178-180°C.
11.j. 5-ethyl-8-(6,7-ethylenedioxy-2-iodo-3-quinolinemethyl)-1,5-dihydro-5-
30 hydroxy-oxepino [3,4-c] pyridine-3,9(4H,8H)-dione (O)
Diethyl azodicarboxylate (570 pl, 3.6 mmol) is added dropwise over 5 minutes to a

solution of 5-ethyl-1,5-dihydro-S-hydroxy-oxepino[3,4-c] pyridine-3,9(4H,8H)-dione



5-et hyl - 8- (6, 7- et hyl enedi oxy- 2-i odoqui nol i ne- 3-yl)

sret hyl - 4, 5- di hydr o- 5- hydr oxy- (1H, 3H) oéepi no [3,4-c] pyridine-3-dione (600
ng, 1.1 mmol ), tetrabutyl-ammonium bromde (352 ng, 1.1 muol), sodium
-acetate (359 ng, 4.4 mol) and palladiumlIl 15 acetate (98 ng, 0.43 mol)

are dissol I n rOWS .acet onl 0] t der
argon for YE00 btk AR’ BRI hfidsdindhd pPRSARESEE 1T O10 B C
precipitate13s ad ﬁqmémpﬁdsﬁlﬁné @bdi Bp, 368 whrhol) in Thhixtupe oF iaphydaows i s
filtered out and dried under reduced pressure. The crude product IS

suspended |HM0 @71 vii 4§ mhoandr theresuliant mixtarsciscegiatedsunder gfaan at
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, 5.47 (dd, 2H); se, 1H); 1H); 7.54 sll—% 7.55 (s, 1H);
8.43 (s, liplutiosi 1sw @[@rbr]ne((m ml sdmd oveggodivm: sulphats andsyapprated g1 43

64. 43 (2C 99. 0 113.14: 1 1 9.74;
144, 59( 1115 1191‘35§H% '%@““%‘?7%’8@ é’é’mai‘%aé%’ &IJ){Q@ éé &4%3(%% é%’x‘a‘jrﬁr’zpl e 12:
10- benzy| oxgrh; %M'p‘réd&e%ﬁb’ﬂ'&%@s ksﬁlﬁx@nua§b?waﬂlmﬁn 3Pa white solid, m.p.

[3',4':6,71-1ndolizino [1 quinoline-3,1 4H, 13H) - di one 12. a.
(6- benzyl oxipS2H678@0- 3- qui noI [ ne) met hanol 38 This corrpound i s prepared

0@ 5L S LRt R Sl e R R 1 P
3, 4-et hyl enedi Quyaag slanrta ndBltih6 | 80 indln 101571 SNf-aRie On a si | ca

gel colum and t e’of 'dichloro uant are necessary in order
C%/sol ate i—éthylSS (6,7ethylemedibzy-2-iodoquinoline-3-yl) methyl-4 5-dihydro-5-hydroxy-
6- be

% wi th SuldRHxegiD By-chaineh: %héi?%%oewge oD, staRpgehmontal < € ©
6- benzyl oxxb .dgﬁfigﬁl%ﬁﬁ]i Eﬁﬁab%mtoro q359T, Mﬁﬁo‘mﬁ‘dm&mma

subsequent rlde pr oduces
(6- benzyl O)apeﬂtd ©8ang) 04l mA])ary Id)sscmédnaranhydmuq)acem‘xtnlefl(go@al) a0d héed.

8- (6-benzyl oxy- 2-i odo- 3- qui nal i nenmet hyl ) -1, 5-di hydr ox
( Y at Q(l)°C under argo(rql for 16 hours. A%’te)r cool?ng down to g/mblent ten¥1perature a

white precipitate is separated from the reddish solution. This precipitate is filtered out
and dried under reduced pressure. The crude product is suspended in water, filtered
and dried under reduced pressure over phosphorus pentoxide which produces 250 mg

20  of sought compound in the form of a clear yellow solid, m.p.>250°C.

NMR-IH (DMSO) : 0.91 (t, 3H) ; 1.87 (m, 2H) ; 3.08 (d, 1H) ; 3.51 (d, 1H) ; 4.45 (s,
~ 4H) ; 5.19 (s, 2H) ; 5.47 (dd, 2H) ; 6.02 (se, 1H) ; 7.33 (s, 1H) ; 7.54 (s,1H) ; 7.55 (s,
1H) ; 8.43 (s, 1H).
25 NMR-C13 (DMSO0): 8.43 ; 36.47 ; 42.54 ; 50.52 ; 61.43 ; 64.43 (2C) ; 73.31; 99.07;
112.27;113.14; 122.00 ; 124.24 ; 128.18 ; 129.74 ; 144.59 ; 145.01 ; 145.33 ;
147.63 ; 150.88 ; 155.88 ; 159.23 ; 172.07.

Example 12 : 10-benzyloxy-5-ethyl-4,5-dihydro-S-hydroxy-1H-oxepino
30 [3',4':6,7]-indolizino [1,2-b]quinoline-3,15 (4H,13H)-dione
12.a. (6-benzyloxy-2-iodo-3-quinoline)-methanol



hydr oxy- oxepi no [3,4-c] pyridine-3,9(4H, 8H)-dione This conpound is
Pprepared in a simlar manner to that iRgicated in stage 11.j. of Exanple
11, but by using (6-benzyl oxy-2-iodoqui noline-3-yl)-methanol instead of
(6, 7- ethyl enedi oxy-2-i odoqui nol i ne-3-yl)-nmethanol . This conpound is

present ed 5 5&};‘??@1?%@ 49 g%&%&edam\'\@ g‘xﬁla? %z’uﬁ’le thaﬁ%ﬁdﬂ:gt%d Qn sla%;ecll i. Of

10- benzyl o dro dr oxy- oxep
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in a simlar manner to that indicated in stage 11. h E@E E ]”nbut by
usi ng 8- ( 631esthylpusdioxyacetaniide- &'HT'ﬁ‘éﬁ"PﬂéWe‘Ehﬁ?‘l“)‘mﬁra? Wiy SHgy BeHgoumn

g :: Eg: > gXéj RENis@ 51 dlcglo[‘omé’ihgrle BY "eludhi Gre® nddedbiry 8l|i|) ordeORS isdlatecae of

(6, 7-et kwl aiGdicaiare H-baLpaNy-2ThioreqEnling Setatydldehyde, dmydlso-mrny:dl(mm (1H,
3H) oxepi no [ 3, 4-c] pyridine-3-dione. The sought conpou preientrfd I n

the form oB %) avithasuffieientopurisy| | Them, ghe halogey exghpnge p “ce “( DVBO) :

0. 90 3 0 0 5.30
(s, 2|(_|§; 5%%\5'8?“"2#})"3%'_?"6@’“(%5 i I(_&jSS-i]' 0C 7an? a( gubs ﬁ%ent 5re§§ct{(0§ vﬂ!_’% gt
(s, 1H) . NyRHiher I borofdeide: Sprdducest. Z’(&beﬁﬁyl&&f25&ioﬁﬁtnoﬁﬂe-3|@l)-lﬁ€thﬂﬁxl 73.32;

99.05; 107.71; 122.05;" 123.42; 128.18; 128.26; 128.70; 129.40; 130.19;
130. 48; 30mplBU B@"QLSG 65; 144.18; 144.90; 150.53; 155.91; 157. 31,

(1?%_02 ?I HéZ)I ?%Gng-(ﬁbezlzb x%-lodo %—qlimo ulenggtﬁyﬁelrgﬁ h%l)é'xg"-gxmﬁﬁmt hyl - 9-oxo
qui nol i ne-7-yl )‘hB'ﬂH)Jy @:EeIBYﬂo bq_&llpmdjhg)g}g(pypgmﬁ@eam d (E) This conpound

is prepared in a’simlar mannér to that indicated in Exanple 4, byt P
usi ng 10- bmmbmye@de:smpmmm ahsiiilar- aamﬁd rtoxthat mdlcm@épmnaage 111 o

S et hyi -4, o bu g e Bl Apisoie 3o il s AR oF 5 570 ©
au ol e %%f@%%m Wﬂe-b‘%ﬁ‘eme”g*‘%ob‘%‘?“‘%ﬁé e T 219 2. 85
(d, 1H)15 3.fasm 6fla whit® solid A@. 197-199° C2H); 5.25 (s, 2H); 5.30 (s, 2H); 5.75
(Sef 1 712:.3c(.) %—ben;%i-oxy-s-ethyl-z,g Jlﬁ}drol_g-hydroxy-lH-oxepmo [3',4':6,7]-
indolizino [1,2-b]quinoline-3,15 (4H,13H)-dione
+This compound is prepared in a similar manner to that indicated in stage 11.k. of
Example 11, but by using 8-(6-benzyloxy-2-iodo-3-quinolinemethyl)-1,5-dihydroxy-
20  S5-ethyl-5-hydroxy-oxepino [3,4-c] pyridine-3,9(4H, 8H)-dione instead of 5-ethyl-8-
(6,7-ethy1enedioxy—2-iodoquinoline-3-yl)methyl-4,S-dihydro-S-hydroxy-(lH,
3H)oxepino [3,4-c] pyridine-3-dione. The sought compound is presented in the form

~ of a clear yellow solid m.p. >250° C.

25 NMR-IH (DMSO) : 0.90 (t, 3H) ; 1.85 (m, 2H) ; 3.08 (d, 1H) ; 3.50 (d, 1H) ; 5.25 (s,
2H) ; 5.30 (s, 2H) ; 5.50 (dd, 2H) ; 6.05 (s, 1H) ; 7.30-7.70 (m, 8H); 8.10 (d, 1H);
8.55 (s, 1H).
~ NMR-CI3 (DMSO): 8.43; 36.48; 38.28; 50.65; 61.42; 70.00; 73.32; 99.05;
107.71; 122.05; 123.42; 128.18; 128.26; 128.70; 129.40; 130.19; 13048 ;
30 130.63;136.65;144.18 ; 144.90; 150.53 ; 155.91 ; 157.31, 159.24 172.06.



8.10 (d, 1H); 8.55 (s, 1H). NVR-Clerr] (DVBO): 8.11; 34.75; 46.68; 50.35;
B5.70; 69.97; 76.51; 99.45; 107.78; 123,28; 127.64; 128.18(20); 128. 26;
128.70(2C); 129.33; 130.17; 130.47; 130.57; 136.69; 142.79; 144.17; 150.93;
7156. 03; 157.19: 161.20. 15 Exanple 14:

R BN s i
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mbi ent t d
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(16 hougs) {1 dixQliAGIREES, hsaraqu(lspl)Jmi&neam@tematdﬂasnahyléﬁsudﬁﬁynrcasmymdﬁ-o the

reaction mxture t he cataly Is filtered out and the volatile copponents

are evapor akepinofy, 4Lﬁ1'd}emd0m9cﬁ-b} awseling-3uhi W, ki bdiene.nl 1gpreseteding de

conpound tq be obt.ain cont races of trifluoroacetic acid.
These tracg'éeépg E é&i @l] @ "lation with 1, 4-di oxan. The product

I's obtained in the formof an or ange solid, mp. 150[err] C (d), of a
sufficient purity for a subsequent synthetic use. NVR-[err]H (DMSO): 0. 89

Eé , ?t?) él\g‘gk%g—l (BMS0)3- dﬁ)?dm)l’rﬁ Hg)o&n@-éj?zsitﬂ 1Hi) ;015 &, 18D ; 4286)(2,05(37
1H); 8.100 QH);1H3S (8821112 (5530 GsHpH) 16, HAs¢.s1H) .30 (S :N’K/%{S‘é'l-@l_afbl\éa! 8. 47;
36.50; 42 0 73.35; 98.84; 109.02; 121.83; 123.18; 129.50;
129. 85; 138}@2@’ 1%83%%%@3@39;_ 145.10; 149.69; 155.97; 156.82; 159. 30;
142,11. 5 p } ; . . . .

1lkfdl met hﬁ%@tﬁ‘ém{i’) sét Hy‘?“zl5 54%6§de 55 %7& h69 r7ox§6{I1+ 909X¢(t35p| no
[3',4':6, 7Thorngel 123.29; 127234b)] 12:81181@0)%123265 (14817m$2¢);1|maé315m 17;

11- (d| met hyl am no) met hyI -5-eth oxepl no

10- di hydr ox E@
3,46, 713 Adol130o lpqsmpéa?mam he: 35085 U1 G5H VG RS uopens! on of
10- benzlgl oxy-5-et hyl - 4, 5-di hydr o- 5- hydr oxy- 1H oxepino [3',4':6,7] -

Example 14 : 5-ethyl-4,5-dihydro-5,10,-dihydroxy-1H-oxepino [3°,4':6,7}-
indolizino [1,2-b]quinoline-3,15 (4H,13H)-dione
10-benzyloxy-5-ethyl-4,5-dihydro-5-hydroxy-1H-oxepino [3'4":6,7]-indolizino {1,2-
b]quinoline-3,15 (4H,13H)-dione (370 mg, 0.79 mmol) is treated with hydrogen under
20  atmospheric pressure and at ambient temperature using 10% palladium on carbon as
catalyst (60 mg) and trifluoroacetic acid as solvent (15 ml). Once the reaction is
terminated (16 hours), dichloromethane (50 ml) and methanol (50 ml) are added to the
reaction mixture, the catalyst is filtered out and the volatile components are evaporated
off under reduced pressure which allows the sought crude compound to be obtained
25  containing traces of trifluoroacetic acid. These traces are eliminated by co-distillation
with 1,4-dioxan. The product is obtained in the form of an orange solid, m.p. 150°C

(d), of a sufficient purity for a subsequent synthetic use.

NMR-IH (DMSO) : 0.89 (1, 3H) ; 1.85 (g, 2H) ; 3.02 (d, 1H); 3.45(d, 1H); 5.19 (s,
30 2H); 5.37(d, 1H); 5.50 (d, 1H); 5.98 (se, 1H); 7.26 (s,1H) ; 7.31 (s, 1H) ; 7.40 (d,
1H) ; 8.00 (d, 1H) ; 8.42 (s, 1H) ; 10.32 (s, 1H).



1D indoti zino [1,2-b]quinoline-3,15 (4H, 13H)-di one (260 ng, 0,69 mmol) in
acetic acid (15 m) is treated with aqugpus fornal dehyde at 37 % (500
[err]l) and aqueous dinethylam ne at 40 % (500 [err]l) and the resultant
mixture is agitated at anbient tenperature for 16 hours. The reaction

Chr omat ogr APOCEL (NS0} ©gar s 242} FRecT b 07388 T 681D e
Egmg(r)ﬁﬁgal ;1522180 on2ngm mmswmmmsbe 1300 ch 1p08ducess 392 195 10, $4ehi

11- (di et hy1565rﬁ7n,01)5|6582hy1159530etlﬁ9ll-14 5- di hydro- 5, 10- di hydr oxy- 1H-
oxepino[3',4'":6,7]-indolizino [1,2-b] quinoline - 3,15 (4H, 13H)-di one
hydr ochl oride 20 Dilute hydrochloric acid (1N) is added dropwi se to a

suspensison Bf,mdre (12 - "ALRN M HyHN thyl-5-ethyl-4,5-dihyd -5 1o-d hydroxy-1H-
met hyl - et'ny‘aI_-é[gT‘dl hygﬂo 5,710- lé‘lo y?jr Xy- e1 oxep|I r¥ 7 l g n%ox_yl ndol i zi no
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i ssol ution e apo o) u uce ressu an e
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5,(125“(_')5, 25&;585;29.&3’102 ﬁ;f 1(Iéb69n:2zy13x338 e;tlw,l-4;15|ﬁlh)4'fcgroé§3hjdlroﬁ¥-ﬂIg-oo'p'cﬁﬁﬁo ([a,4" 51—7)]- 8,19
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5-evhyl - 9- fdimethglatirte di W%O(SBE) mY)dmw(yhel@esuniﬁtomwdﬂdr isOagifatedoh3 'ambient, 7]
I ndol i zino[ 1, 2- blﬁgw nol i ne- 3, 15(4H, 13H) - di one Thi s conpound is obtaj ned
from 3-fl udtmmta ¢ os & howpisn d he deastign mgixtuse ﬂﬂwéoﬂﬁéﬂ%ﬁed go drynesy;and dheq |
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compound

15.b. 11-(dimethylamino)methyl-5-ethyl-4,5-dihydro-5,10-dihydroxy-1H-
oxepino[3',4':6,7)-indolizino [1,2-5] quinoline - 3,15 (4H,13H)-dione
hydrochloride

20  Dilute hydrochloric acid (1) is added dropwise to a suspension of 11-(dimethylamino)

methyl-5-ethyl-4,5-dihydro-5,10-dihydroxy-1H-oxepino [3',4":6,7]-indolizino [1,2-b]

quinoline-3,15 (4H,13H)-dione (102 mg) in water until complete dissolution. The

water is evaporated off under reduced pressure and the residue is suspended in
acetonitrile (5ml) and filtered, which produces 103 mg of the sought salt
25 m.p.248° C(d).

NMR-IH (DMSO0) : 0,88 (t, 3H) ; 1,85 (m, 2H) ; 2,84 (s, 6H) ; 3,08 (d, 1H) ; 3,5 (4,
1H); 4,73 (s, 2H) ; 5,25 (s, 2H) ; 5,47 (dd, 2H) ; 7,33 (s, 1H) ; 7,38 (s,1H) ; 7,72 (d,
1H) ; 8,19 (d, 1H) ; 8,99 (s, 1H) ; 9,92 (se, 1H) ; 11,45 (s, 1H).

30 NMR-CI3 (DMSO): 8,46 ; 34,36 ; 42,44 (3C) ; 50,61 (2C) ; 61,42 ; 73,35 ; 99,19 ;
108,63 ; 122,21 ; 122,36 ; 126,86 ; 129,13 ; 130,61 ; 133,09 ; 143,53 ; 144,70 ;
149,76 ; 155,98 ; 157,17 ; 159,27 ; 172,06.



éj—l);?.gl-(d, 1H);8.58(s, 1H). 10 NVR-Clerr] (DVSO): 8.43 ; 36.48; 42.51 ;
0.68 ; 56.60 ; 61.42 ; 73.29 ; 99.25; -3108 68; 113.52; 122.23; 126. 33;
129.99; 130.30; 143.79; 144.70; 148.42;7°151.18; 153.19; 155.81 ; 159. 20;
172.06. I R(KBr): 1259; 1503; 1602; 1737. 15 Exampl e 17:

9- chl or o- 5- et hyI -4, 5-di hydr o- 5- hydroxy- 10- net hyl -
oxepino[3',4':6,7]indolizino[1l, 2-Db] qui nol i ne- 3, 15(4H, 13H) - di one Thi s
conmpound i d m‘gﬁ,dj g to the nethod
i1 lustrat e%’ﬁﬁﬁskggegﬁm?‘, 6111 an? gﬂié(#]g@(yg%’lly‘éﬂ%lﬁ Yerl'l o}\?v solid, mp. >
250[err] C. 20 NNR«{xepmbB'@DWS(D)xdnhﬂnBB 1—blqu3¢i)lme43,85(4(~l;|l,3l-lj-ﬂ|one2 55 (s,
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N'VR'C[e”] ﬁ% 1KR01 13 9nd Bk S ExamIéPi. §9|| iRl nfy. > 2508-¢28; 99.87;
122.82: 126, 98: Q}’zn%gtgg& VB! éo"d 130_6ng il‘%’31 08" 1@%5%4 "fll'%a 6 144 39: 25

147.11 ; 153.10; 155.85; 159.18; 172.03. IR(KBr): 1208; 1479; 1606; 1656;
1724. Exanpl e 18 5-et hyl -9, 10-di f | uor o- 4, 5-di hydr o- 5- hydr oxy- 1H
oxepi no[ 3' , NMR6 | H(DMS0) z0. &@[t13H) bl q&l(ql,cﬂH)r;é-(B (115@HD-I 31.30I(d,dilnet.G(s, Thi s

corpounS Sy A0 818 G 0 S 89 7S G

250 C1 0.85 (t, 3H); 1.85 (q, 2H: 3.07 (d,
m[eér117(5"17.‘1?‘“¥*5'2?%*4§ﬂ)@‘°‘55 39 (d. I(H) |5_051(d (1Iql) A 05(3,(1H)

, 7.39 oS, me—c%iﬁlv(m) Id—&z ﬁs&ﬁ 42}51 15@68 856380%61 42 HP3. 291N5@@[serr]
(DVBO): 8.41 ; 2. 99.927 "114”44: 5

115. 42; 1151(188’:8 mzsaalzzzs 52&31302399 13(13@6141191 44.70 1148.4%; 142. 36;
153,41 ; 8 9. 15; R 1266; 1512; 1581 ; 1618; 1751.
Exanpl e 19 @[Hﬁﬁ? 4 8153 d8§29, (755 8xy-9H, 11H- [ 1, 3] di oxol 0 [4, 5-g]

IR (KBr) : 1259 ; 1503 ; 1602 ; 1737.

15 Example 17 : 9-chloro-5-ethyl-4,5-dihydro-5-hydroxy-10-methyl-1H-
oxepino[3',4':6,7]indolizino[1,2-b]quinoline-3,15(4H,13H)-dione
This compound is obtained from 3-chloro-4-methoxyaniline according to the method

illustrated in stages 11i, 11j and 11k of Example 11. Yellow solid, m.p. >250° C.

20  NMR-1H (DMSO) : 0.85 (t, 3H) ; 1.85 (q, 2H) ; 2.55 (s, 3H) ; 3.07 (d, 1H) ; 3.45 (4,
1H) ; 5.25 (s, 2H) ; 5.39 (d, 1H); 5.51 (d, 1H) ; 6.05 (s, 1H) ; 7.39 (s, 1H) ; 8.10 (s,
U 1H) ; 8.20 (s, 1H) ; 8.60 (s, 1H).
NMR-C13 (DMSO) : 8.43 ; 20.20 ; 36.47 ; 42.49 ; 50.67 ; 61.41 ; 73.28 ; 99.87 ;
122.82 ; 126.98 ; 127.99 ; 129.60 ; 130.53 ; 131.08 ; 135.64 ; 136.56 ; 144.39 ;
25 147.11;153.10; 155.85 ; 159.18 ; 172.03.
IR (KBr) : 1208 ; 1479 ; 1606 ; 1656 ; 1724.

Example 18 : S-ethyl-9,10-difluoro-4,5-dihydro-5-hydroxy-1H-
-oxepino[3',4':6,7]indolizino[1,2-5]quinoline-3,15(4H,13H)-dione
30  This compound is obtained from 3,4-difluoroaniline according to the method illustrated

in stages 11i, 11j and 11k of Example 11. Yellow solid; m.p. >250° C.



10 oxepino [3',4':6,71 indolizino 11, 2-b]
fui nol i ne- 9, 12[ 14H] - di one ThIS conpounq S obtalned from 3, 4-
nmet hyl enedi oxyani |l i ne according to the fethod illustrated in stages 11i
11 and 11k of Exanple 11 Crean1solld ﬁ]p >250[err] C. NNR—[err]H
(DVBO) : 0 85 4 @iﬂ
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15 19 (aytingh 55, ! %‘Eﬂ-"‘?%n%’@@%& s34 40 B8 ‘%‘i
128.59; 134133 ,36@4(5 09). 146.69; 148.78; 150.19; 151.49; 155.90; 159. 24;
172.08. IR (KBr): 1248, 1459; 1606; 1731. 20 Exanple 20:

9- chl or 0- 5-NNRYE  IHIMSI0)Y 8r41-; 365 rARds ;150-68e 61040y 5 mmwmol 444 6,71
i ndol i zi 1,2-b | 3, 15(4H, 13H) -d bt ai ned
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t 11i .15, . 1k gf 11. V\ht lid > 250 C. 25
MR [or ] HIPEN 3588 a8 IR0 s (G o1 ;507 (d, 1h) ¢ 345 (d.
1H ; 4. 011RS(KB? 120’6 25105 158H) 1613.;395(d, 1H ;5.51 (d, 1H ; 6.02 (s,
1H); 7.31 (s, ©7.68 (s, 1H); 8.20 (s, 1H); 8.55 (s, 1H. NVR-(err]
(DMBO 8.22 ; 3627; 42.30; 50.48 ; 56.69; 61.23 ; 73.08 ; 99.16; 107.44;

151 15, 1o Essmuiedd ey lsyBhvdiyy-Rar Rt Al groplafes gl ., o)

1657, ]1347 43 EXWﬂ)ﬁOQQ' 4':6,7] indolizino [1,2-b] qumolme—9 12[14H]-dlone
5-et hyI 4, 5-di hydr o- 5- hydr oxy- 10- net hoxg/ 1H oxepino [3 etgi ‘%PHJ I zi no
[1,2-b] quiThis$ corapayndss 4>bga1r@ﬂ+)frqm 3ife TTRY )der@dwgsmﬂweu @cwﬁtr&tﬁ f

SR SHE O SR B! P IR -
DVSO 8 [/ 4 3.95
gH); 8 %kﬁﬁé"%@) @gﬁ%}%’b L8310 254)de‘1 13 ?4““1#@7 38 (s(sl
7.51 (d,  520(s, 2H); 5.39 (d, 1H) ; 5.51 (d, 1H); 6.00 (s, 1H) ; 6.30 (s, 2H) ; 7.30 (s, 1H) ;

15 7.49 (d, 2H) ; 8.45 (s, 1H).

20 (s

NMR-C13 (DMSO) : 8.43 ; 36.49 ; 42.56 ; 50.58 ; 61.42 ; 73.31; 98.87 ; 102.75 ;

1103.33;104.92; 121.76 ; 125.74 ; 128.59 ; 130.33 ; 145.08 ; 146.69 ; 148.78 ;
150.19; 151.49; 155.90 ; 159.24 ; 172.08.

TR (KBr) : 1248 ; 1459 ; 1606 ; 1731.

20

Example 20 : 9-chloro-5-ethyl-4,5-dihydro-5-hydroxy-10-methoxy-1H-oxepino
U [3',4':6,7] indolizino [1,2-5] quinoline-3,15(4H,13H)-dione

This compound is obtained from 3-chloro-4-methoxyaniline according to the method

illustrated in stages 11i, 11j and 11k of Example 11. White solid; m.p. >250° C.

25 NMR-IH (DMSO) : 0.85 (t, 3H) ; 1.85 (q, 2H) ; 3.07 (d, 1H) ; 3.45 (d, 1H) ; 4.01 s,
3H) ; 5.22 (s, 2H) ; 5.39(d, 1H) ; 5.51 (d, 1H); 6.02 (s, 1H) ; 7.31 (s, 1H) ; 7.68 (s,
1H) ; 8.20 (s, 1H) ; 8.55 (s, 1H).

NMR-C13 (DMSO0) : 8.22 ; 36.27 ; 42.30 ; 50.48 ; 56.69 ; 61.23 ; 73.08 ; 99.16 ;

107.44 :'122.16 ; 127.12; 128.12; 129.25 ; 130.02 ; 130.53 ; 143.29 ; 144.37 ;
30 151.12;153.29; 155.71; 158.98 ; 171.84.

IR (KBr) : 1056 ; 1256 ; 1483 ; 1592 ; 1657 ; 1747.



2H);8.07(d, 1H);8.55(s, 1H. NVR-Cerr] (DVSO): 8.45 ; 36.48; 42.51; 50.64,
55.92 ; 61.42 ; 73.33 ; 99.01; 106.49; ,122.02; 123.19; 129.59; 130. 20;
130.43; 144.17; 144.94; 150.40; 10 185, 92; 158.31; 159.26; 172.07.
IR(KBr): 1251; 1604; 1655; 1735. Exanple 22

oxepi nol 3 LamgeAl st 8 NI SRR B o Lironeping 844D 7y o

conpound i s obt ai nedifdoRfined i 2-5! (ﬁhﬁa{,gagllg(umgpp%ﬂbng to the net hod
illustrated in stages 11i., 11j and 11k. of npl e 11. Yellow solid; mp.
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5-et hyl - 9- f|Hz0I’O 55#? rgﬁS %ydro§y 10- et hy] 1H oxepi no [3 4':6,71
i ndol i zi no2H); aﬂfl](qullrlibjii 5%(3 1H3( 4H, 13H) - di one This conpound is obt ai ned
from 3-fl uoro-4- ﬁt hyl ani | ine according to the nmethod illustrated in stages

11.7 ., 11j NMRCPu(DMSO) : BAREOL81 #2. V61506 ;5819206125 73305 @k v ] C.

NIVR- H.(DVEO) - 0. 8 . 1 3 08 (d, 1
3. 49[(e2|r]368%)'2%851?%&92%95% 58’5% ”f’zﬁ '§%5‘479(1£‘1'§19ﬁ) H)Sg‘@s (s( 1H)H)
7.39 (93¢ 1'1*)5595 338(}11 liﬁé 557205'7((j 1H) 8.61 (s, : 44 NWR-C err ]
(DVBO): 8.40; 15.14: 36. 52 50.60; 61.41 . 75 28 . 99.71; 112.00;

122. 66; 125R$KBT)1‘21256616.QQQJW 1736. 28; 144.49; 147.88; 152.88; 155. 85;
1R9,18; 162.25; 172.02. IR (KBr): 1054; 1580; 1651 ; 1760. Exanple 24:
5-et hyl - 10-f | uor o- 4, 5- di hydr o- 5- hydr oxy- 1H oxepino [3',4':6, 7]

Example 22 : 9,11-dichloro-S-ethyl-4,5-dihydro-5-hydroxy-1H-

‘oxepino[3',4':6,7]indolizino[1,2-b]quinoline-3,15(4H,13H)-dione

15 This compound is obtained from 3,5-dichloroaniline according to the method
illustrated in stages 11.i., 11,j. and 11.k. of Example 11. Yellow solid; m.p. >250° C.
NMR-1H (DMSO) : 0.85 (t, 3H) ; 1.85 (q, 2H) ; 3.07 (d, 1H) ; 3.45 (d, 1H) ; 5.30 (s,
2H);5.41(d, 1H); 5.55 (d, lH) :6.08 (s, 1H) ; 7.41 (s, 1H) ; 8.05 (s, 1H) ; 8.21 (5,
1H) ; 8.91 (s, 1H).

20 NMR-C13 (DMSO): 8.39;36.45;42.51;51.03;61.39;73.25; 100.62 ; 123.55 ;
124.63 ; 127.60 ; 128.08; 128.56 ; 132.06 ; 132.19; 134.53 ; 143.77 ; 148.80 ;

" 154.88 ; 155.82; 159.13 ; 171.98.

IR (KBr) : 1064 ; 1275 ; 1586 ; 1651 ; 1743.

25  Example 23 : 5-ethyl-9-fluoro-4,5-dihydro-5-hydroxy-10-methyl-1H-oxepino
[3',4':6,7] indolizino [1,2-b]quinoline-3,15(4H,13H)-dione
This compound is obtained from 3-fluoro-4-methylaniline according to the method
illustrated in stages 11.i,, 11j. and 11.k. of Example 11. Yellow solid; m.p. > 250° C.
NMR-1H (DMSO) : 0.89 (t, 3H) ; 1.85 (g, 2H) ; 2.49 (s, 3H) ; 3.08 (d, 1H) ; 3.49 (d,
30 1H);5.21 (s, 2H); 5.39(d, 1H); 5.51 (d,1H) ; 6.05 (s, 1H) ; 7.39 (s, 1H) ; 7.87 (d,
1H) ; 8.05 (d, 1H) ; 8.61 (s, 1H).



d ndolizino]l, 2-b] qui noline-3, 15(4H, 13H) - di one This conmpound i s obtai ned
from 4-fl uoroanil i ne accor di ng to the thod illustrated in stages 11i.,
11j. and 11k. of Exanple 11. Wite solid; mp. > 250[err] C 10 NM [err]H
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stages 11i., 11j. and 11.k. of Exanple 11. Yellow solid. mp. > 250[err]
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| | | ust r at e@H)p 5394de$H)1 1555 (d 111‘1) eﬁn’d)@.lﬁlﬂ B39 tx AR5 2.801q, N 1 B9 Wbl i d.
¥ ';>32?1(5)[1ﬁ3 ]81%%( Ngﬁké 5. 390(35 |(tH) 3H2351 ?3, (gi-i) 2;H) 6.850(7g,d’
1H) 7. 40 (qqvite13 ﬁ)ﬁ&o().8.42'0H,)_36.4%,423484,05c£é%;é1fﬂ1i;%.?ﬁ; 6568 11183 ;
122,75 : 128.93 : 130.93 ; 131.22; 131.93 ; 144.46 ; 145.27 ; 152.60 ; 155.89;
15 159.21;172.04.

IR (KBr) : 1209 ; 1589 ; 1659 ; 1739.

Example 25 : 10-chloro-5-ethyl-4,5-dihydro-5-hydroxy-1H-oxepino
[3',4':6,7]indolizino[1,2-b]quinoline-3,15(4H,13H)-dione

20  This compound is obtained from 4-chloroaniline according to the method illustrated in
stages 11.i,, 11.j. and 11.k. of Example 11. Yellow solid. m.p. >250° C.

. NMR-1H (DMSO) : 0.85 (t, 3H) ; 1.85 (q, 2H) ; 3.07 (d, 1H) ; 3.47 (d, 1H) ; 5.25 s,
2H) ; 5.39 (d, 1H) ; 5.51 (d, 1H) ; 6.05 (s, 1H) ; 7.39 (s, 1H) ; 7.89 (d, 1H) ; 8.19 (d,
1H) ; 8.29 (s, 1H) ; 8.67 (s, 1H).

25 NMR-Cl3 (DMSO) : 8.40 ;36.46 ; 42.47 ; 50.70 ; 61.42 ; 73.31 ; 100.00 ; 122.96 ;
127.31; 127.42; 128.87; 131.11 ; 132.12 ; 144.34 ; 146.53 ; 153.38 ; 155.88 ;
159.20 ; 172.04.

IR (KBr) : 1069 ;1483 ; 1606 ; 1741.

30 - Example 26 : 10-chloro-5-ethyl-9-fluoro-4,5-dihydro-5-hydroxy-1H-oxepino
[3',4":6,7]indolizino[1,2-b]quinoline-3,15(4H,13H)-dione



NVR-Cerr] (DMSO: 8.38; 36.47; 42.58; 50.71 ; 61.40; 73.26; 99.99; 113.59;
%23.09; 124.28; 127.74; 130.64; 131.31 144.13; 145.08; 153.57; 154.13;
155. 84; 156.61; 159.14; 172.00. IR (KB § 1488; 1583; 1655; 1743. 10
Exanple 27: 5,12- dlethyl 4, 5- dihydro 5, 10- di hydr oxy- 11 nmor phol i no net hyl -

1H 3,4 :6,7 | | 4H 138 ol

Thi 5 cbmoBha’ SRR, ih RIS D BTN TBRBFR Fordbcton i memBa O

|l ustrat J | t 250°MQVR- H

'(DNE%) "a eﬁlggt'??tlém E@fe@ﬁllﬁ.?iﬁj.amd\ﬂﬁ.lk SfE)@Jnh;ﬂa 11;1%%1;1@%3%8{ ?n;lpbm D 4£e23 ]

1H) ; 3.57 )0 345 (41 . 5.52 (d,

1:')0 625 (Sr\gﬁkl‘iﬂn %455(1:%) 1855(q?iH§5302|(ﬂ LH)5( (d;i I_{}H)SZ Ce) 1(H)

Nl\/R—C[err] 5(2BNEQH) asm%(d 31“12}95542(d59‘d) H80DG; 1H); 140 (sdHl)ss 2p{dgH) ; 93, 81
113. 7 1, 74- 126.80; 129.05; 129.91; 143.72; 145.07;

149 24; 515346’6?i !L’gls %%§%&5@28 172.08. IR(KBr): 1515; 1595; 1654; 1736.

oxop, c CSNMRGIS MY B3R g6t F2m e a0l I A o Y o8
5-fl uoro-415%0591¥4, aspﬁwwnywml 131163(Ttu4smrm$mst 153.501t184r18d accor di ng

to Sugasawa I, Toyoda T; Adachi M Sasakura K J. Am Chem Soc., 100
(1978), p. 48&34485Qﬁ1 B59.0%,472.6% ori de (1M in heptane, 156 30 m, 156

nmol) is a 0 rgon at nosphere at 0OC to a sol ution of
3-fluoro- 4%3& 10% elsﬁg ?% ?42 mol ) i n anhydrous di chl oronet hane
(200 ). The pi nk suspensi on thus obt ai ned i s nmai ntained under agitation
for 5 mnutes, then 46 propionitrile (33 m, 420 nmol) is added dropw se
fol | owed bExa _mer_t B uiS) I2- diettiybdi Sdihydto-8,16-dihgdropydlymprphokinpmethyk | ons. The

reast on mediumi's he?}-ggepl{tvﬁg'r 4'r6e IIllmé(ohzmo[l,Z-b]qumolme—3,15 (4H,13H) -

- dione

This compound is obtained-from morpholine according to the method illustrated in

15 Example 15.a. White solid, m.p. >250° C.
NMR-1H (DMSO) : 0.85 (t, 3H) ; 1.87 (q, 2H) ; 2.53 (s, 4H) ; 3.03 (d, 1H) ;
3.45 (d, 1H) ; 3.57 (s, 4H) ; 4.02 (s, 2H) ; 5.01 (s, 2H) ; 5.38 (d, 1H) ; 5.52 (d, IH) ;
6.0 (se, 1H) ; 7.30 (s, 1H) ; 7.42 (d, 1H) ; 7.95 (d, 1H) ; 8.82 (s, 1H).
NMR-C13 (DMSO) : 8.45;3.49; 42.58 ; 53.04 ; 61.44 ; 66.33 ; 73.33 ; 98.81 ;

20 113.78;121.81;122.74;126.80; 129.05 ; 129.91 ; 143.72; 145.07 ; 149.24 ;
155.06; 156.92 ; 159.28 ; 172.08.

- IR (KBr) : 1515; 1595 ; 1654 ; 1736.

Example 28 : 5,12-diethyl-9-ﬂuoro-4,5-dihydro-S-hydroxy-10-methoxy-1H-

25 oxepino [3',4':6,7] indolizino [1,2-b]quinoline-3,15 (4H,13H)-
dione ‘
28.a. 5-fluoro-4-methoxy-2-propionylaniline
(This product is obtamed according to Sugasawa T, Toyoda T, Adachi M; Sasakura K,
- J. Am. Chem. Soc., 100 (1978), p.4842-4852). Boron trichloride (IM in heptane, 156

30 ml, 156 mmol) is added dropwise, under an argon atmosphere at 0°C to a solution of

3-fluoro-4-methoxy-aniline (20 g, 142 mrhol) in anhydrous dichloromethane (200 ml).

The pink suspension thus obtained is maintained under agitation for 5 minutes, then



3 hours, cooled down to O[err]C, hydrolyzed by cautiously addi ng 2N
hydrochl oric acid (100 m), then heateg at reflux for 45 mnutes. After
cooling down to O[err]C a precipitate is obtained which is filtered out,
washed with dichlor orret hane, then taken up in water (300 m ). The aqueous

phase is ba5|f|edt al i n t hen
gt hyl acet Bfoé“omtﬂf la%% "brﬂ?igésohde(g)ra?@gﬁ%ﬁ\g@%@ bﬂe%&%’%ﬂ?&?@ﬁﬁ? 0
produce a @m@l pss)ﬁllufdl) il poRidasr The echction mummsmhatedmndnymﬂlwfor
(SlQerr] t/Hpt: 1/99 to 20/80? 15.3 g of a yell .S aht ai ned.

10 "NVR-| earl;oursg coalefl slomin)to OPC2bydro yngpy cwt@zslvc?ddwsl)m éi%gclﬂgﬂc ¥ 6.2
(s, 2H): (%ﬁ thgﬁ?ﬂted g’tzreétgc’ forz'lig minu tes( %Qr cogﬁt?g dc;w&fb%T]%ﬁllgclpﬁgl@l

1583; 1662

4-ethyl f7 fd é&ﬁlﬁe@wméﬁwﬁuer@d B, Mmedanmumembrmﬁddaw&h adken ApSnhwatdron- of
et hyl mal onyl chloride (12.9 0 nmol ) in anhydrous acetonltrlle (30 15

M) is adde.m()d moipwi Skhe aqubous aphgsm inrhasified ofoeian] akalinea pHp| extiagted owith

5-fl uoro-4- hox pr opi anilin 77.5 )

triethyl arridﬁg O(Q@%/@a‘?ﬁ they GMBF? atey, jr#lyﬁﬁgﬁﬁ' ' phasy o%% Qﬁgg% Fﬁeﬁ‘ The
reaction m%dé tb td gﬁéduke ar&&dér &oH@cta\ﬂmbl?&t purifieR diyadolitn chrommatography of
sodi um et hyl k(‘obt I ned 8 g, of sodiumin 80 nm of ethanol)
i s cannul a(MzﬂAO@EUHpt arep wﬁﬂé&o)adgﬁrg oﬁawﬂowrsehd@e@htalmd medi umis 20

| eft under agitation for 12 hours at anbient tenperature. The reaction

mi xt ur doi s NMRBr Kl (CRCIB)i: d 2000 3H 282 (s 2k 08 831(3, 350d Sdgsi Bl on is carried

out for two hours, then the precipitate is filtered out and washed with
wat er, wit6-49(da); 234 (di3D-ether. 19.4 g of a white solid is obtained.

N H 12 , 3.92 (s, 3H) : 4.30 (q, 2H):
I\@[erlg](&ﬁw §54,0ﬁ(4§m13§94>1515§1 9@8? 16@41)) IR(KB&)S: 7:;)6; 1083; (1?110;H)

1521; 164428}/ 2Bth 28—&hylEI-hl(bro-2-hydroxy-6-methoxy—3-qumolmecarboxylate
2-chl oro-4-et hy I-‘}’- fl uoro-6-nme xy3qumo||ne arboxilateAsut[r@ on of
BSE Y @9

ethyl 4- et wysoluuem g%«etbylzlalwwlr@;@n@ (ﬂr%—?ﬁ&‘x}o% hin anhudrops, 4 g,
o 066 h . chl o 4. h .
T8 RASR i RK G e B 03 SO RSB lnierhoty B, hours

decant ed i gy g% ammotﬁsis V@t 7.5 hhen) irﬁk@ﬁetﬂﬂammed(lctﬂ @ilprie0 hamel): in
e

solubilize. or gani c p ase is washed with water, then with a saturated
sol ution ofanhydjoumcﬁncj)mmlqélwm'@ oﬂ‘ggﬁpqg:tlon medium is left to return to ambient

temperature, a solution of sodium ethylate (obtained by 1.8 g, 78 mmol of sodium in
80 ml of ethanol) is cannulated dropwise and under argon, then the reaction medium is
20 left under agitation for 12 hours at ambient temperature. The reaction mixture is
poured into ice-cooled water (100 ml) and agitation is carried out for two hours, then
the precipitate is filtered out and washed with water, with ethanol and with ether. 19.4
g of a white solid is obtained. |
NMR-1H (DMSO) : 1.25 (m, 6H) ; 2.78 (q, 2H) ; 3.92 (s, 3H) ; 4.30 (q, 2H) ;
25 7.15(d, 2H); 7.40 (d, 2H) ; 11.93 (s, 1H).
IR (KBr) : 786 ; 1083 ; 1410; 1521 ; 1644 ; 1725.
28.c. Ethyl 2-chloro-4-ethyl-7-fluoro-6-methoxy-3-quinolinecarboxylate
A suspension of ethyl 4-ethyl-7-fluoro-2-hydroxy-6-methoxy-3-quinolinecarboxylate
(19.4 g, 0.066 mol) in phosphoryl chloride (243 ml) is heated at reflux for 6 hours.
30 The phosphoryl chloride is distilled off. The reaction mixture is decanted into ice-
cooled water, then taken up in dichloromethane to solubilize. The organic phase is

washed with watér, then with a saturated solution of sodium chloride. The organic



A7 phase is dried over magnesi um sul phate and the solvent is evaporated
‘'of f.- The residue is suspended in ether 4?nd t he non-converted starting
product (4 g) is filtered out. The filtfate is evaporated and the residue
is purified by colum chromatography (Sierr], AcOEt/Hpt: 5/95 to 20/ 80).

iOSS ?t of ﬁﬁs@g% ggecg l&\'/e?'?lr_ingsgurggu Pgate gy_ﬁ the%ﬁlgnt laL af}gjr‘)layesp 2} k‘h? esgcgﬁ) 3H) :
7.86 (d, 2H] gshEhdel B Ethex8§§l th@géﬁ-comgd stht ﬂ% pr@)&?& (4 B2 Bhlteteld/ ut. T1HeS,;

1571; 1732. 28.d. 2-chloro-4-ethyl-7-fluoro-6-nmethoxy-3-quinolinenethanol A
sol uti on offilteatl\is evaporated and the residue is purified by column chromatography (Si0;,

mrol) i arRAGR SeSRe Aol RE e 3ottistpid & BRimELY Sﬁipﬁm-lge:agoag%i ent
Fatur h i ri 1M
| 0 chPor IS HLOMSST L ClTRE ff'@{t“%ﬁ? SOB 8 AD A MO0 4 o .

After cool igyp ¢oom)t 6Q[(§r2]]0)c796 @queous sol ution of Rochelle salt (105
m ) and di chl orone ') are added cauti ousl K and the reaction

mxture is IRE(KtBr)uS@JI L(H(Gerloa@r,ﬂw(] ,oi225512$1)r12.72hdt§9 ;1871 ol#33- by decanti ng
and washin ree |nes wat er . R dried over

magnesi um %I"Eh%ﬂcb - ?tmél‘lé' k6~ 'ﬁ'%‘ é’gi"é ‘gﬂpgﬁﬁ "f‘ie residue is
purified by, I I ] mol &hfoxiylatedQ0B0) . 6 g
of & whi to %%?‘“SHFSFEL@E?%S"%%?@@“ e e e R o 1.
2H); 4.104 (g ,353mmolMin7ahhydrou? Id)chloi@neth&ezczoptml) 1.H)regtte¢ d5®v(/1§|e appbient; 73

(d 2H). I R(KBr): 840;, 864;, 1023; 1232; l 67; 1444 1 28. e.
. 12- di et hyltmperpiuse updar 8o d‘Pﬁ%‘FE‘O@ d&%?%ﬁéza}k 3%%# r@é‘ﬁ?“
[ 4':6,7 Bat( 1, e Aft li
{‘ﬁl or o- 4]dé Iﬂ&%hiyﬁ*aﬁ%oé%n@ ﬁh“ df EE?%F% ?tn‘feﬂr?gt%gbr?ollg&?g couepl; cgg lt\llﬁ th
conpound 25do(vM 1036°C @20% hgukous sdha@eoﬂnoq:helle’salE((mSphk) and dichhgomethane ant
coupl ed product is cyclized, accorﬂ to.the procedure crlbed i stage
11. k. A yel@8Qvmi)piedded sautigusypn rﬁp'?) reagtiony gy 'emq{mnfi ;

L, 5By G g e B,
.85 (m 1 HphaseBis Heied BverlmiigneSiumisulphateldnfi the solvent is evaporated off. The residue
is purified by column chromatography (SiOz, AcOEt/Hpt: 5/95 to 50/50). 6 g of a
white solid is obtained.
NMR-IH (DMSO) : 1.28 (t, 3H) ; 3.25 (q, 2H) ; 4.04 (s, 3H) ; 4.77 (d, 2H) ;
20 5.27(t, 1H); 7.55 (d, 2H) ; 7.73 (d, 2H).
IR (KBr) : 840 ; 864 ; 1023 ; 1232 ; 1267 ; 1317 ; 1444 ; 1511 ; 1569.
28.e. 5,12-diethyl-9-fluoro-4,5-dihydro-5-hydroxy-10-methoxy-1H-oxepino
[3',4':6,7] indolizino [1,2-b]quinoline-3,15 (4H,13H)-dione
2-chloro-4-ethyl-7-fluoro-6-methoxy-3-quinolinemethanol is coupled with compound
25 (M) as described in stage 11,j. of Example 11. The resultant coupled product is
cyclized according to the procedure described in stage 11.k. A yellow solid is
obtained, m.p. > 275°C. _
NMR-!H (CF3COOD) : 1.07 (m, 3H) ; 1.62 (m, 3H) ; 2.27 (m,2H) ; 3.44 (d, 1H) ;
3.54 (m, 2H) ; 3.91 (d, 1H) ; 4.25 (s, 3H) ; 5.60 (d, 1H) ; 5.74 (s, 2H) ; 5.98 (d, 1H) ;
30 7.85(m, 1H); 8.16 (m, 1H); 8.31 (s, 1H).



48 NVR-CJerr] (CF3COOD): 9.03; 14.20; 26.68; 38.77; 43.98; 53.79; 58.27,
64.73; 77.93; 106.85; 109.24; 110.15; %38.99; 129.20; 131.61; 137.32;
141.23; 144.13; 154.79; 158.32; 160.25;7160.81 ; 179.30. IR (KBr): 1013;
1068; 1265; 1466; 1514; 1601 ; 1655; 1748. 5 Exanple 29:

5-et hyl -4, 5-di hydr o- 5- hydr oxy- 12- met hyl - H oxepi no %3' 4' .6, 7] ]

“i ndol i zi no[\lm-(bl]%c(@Fﬁ@QQQ) 3‘3/.9_5(11'#@@3 -6&;6&897%9 £ 88d8us82de$8Bbed in

Exanpl es 2 ) . 28. 4. i | j 042 ¢ 12CH ishisze qi rder to
produce 2gﬂl%r3638%99@?436?@?%0?%%&@%%%1 !ﬁﬁle’c‘lejtgﬁtzg’?qga ’clggiollge’d to
conpound (k49948883 bewl2s N160.8pe1M130. of Exanple 11. The resul tant
coupl ed product is cyclized accordinﬁéto the procedure of stage 11.k. A

yel | ow sol IR (KBrobt0d3ndaes (265 146601814 11601 ;IF\)IIQ@SEé?"?’q-H (DVSO) : 0.87 (t,
3H); 1.87 (g, 2H); 2.78 (s, 3H); 2.80 (d, 1H); 3.55 (d, 1H) ; 5.27 (s, 2H);
5.42 (d?® IH); 5.52 (d, 1H) ; 6.04 (s, 1H; 7.39 (s, 1H ; 7.75 (t, 15 1H);

7.88 (t, lighamined®o ( 9.etilyd,5-RildRIroS-hyddoxy ¥ &thol-1H-d ): 8.23 ; 36.26;
42. 36; GZ.ME%T'HE 7°8'.J'%%; 76‘?";{'3; 9. 25’;' 99.52;9 122, 36; 124.30; 127.67;
129.54; 129.55; 129. §8;4' B/ inidblizina[152-0fquindlinesd,1SHER13M)-dione. 79; 159. 09;

171.89. IR KBrJ: 649; 1751;

9- chl or o- 58 hpjocgiuse d‘ii‘ﬁﬁ"dh - !}‘Bf{%r‘w@ %gnngﬁ‘bign‘izzsc% isn@??‘ulw to 2-
ghloﬁ(r)?lzIngogggf@gw,%%%ﬁ?gﬁg@gu% Q-gylﬁ(%-gﬁg%dgicjﬁﬁlg?%lg%gﬁﬂa?% rglf hlgtg/rani l'ine
égs ak-ur:lgs Km?dei? icgrhng_?ﬁsgg).j ’asacligsgril(ﬁld‘;bnsiu’agegugigfﬁ \ﬁfl(Sa TSFxpleTgiy Cr;gh;??ssumaf ihi)n I\/lof
boron tri clkPeplediRradHctis g¥sliged agsarding toltgapmsﬁ")f? o? R8T ghEeMF:“?YVi spgcli l(D‘L’ll, 4
?11%21?710 %ﬁmﬁl}e@?&&ﬁggzgl ution of diethylalumniumchloride in hexane

NMR 1H (DMSO) : 0.87 (t, 3H); 1.87(q, 2H) ; 2.78 (s, 3H);2.80 (d, 1H) ; 3.55 (d,
1H) ; 5.27 (s, 2H) ; 5.42 (d, 1H) ; 5.52 (d, 1H) ; 6.04 (s, 1H) ; 7.39 (s, 1H) ; 7.75 (1,
15 1H);7.88(t, 1H);8.13 (d, 1H); 8.25 (d, 1H).
NMR-CI3 (DMSO) : 8.23 ; 36.26 ; 42.36 ; 62.00 ; 73.11 ; 78.65 ; 79.13 ;79.25
99.52; 122.36 ; 124.30 ; 127.67 ; 129.54; 129.55 ; 129.56 ; 140.11 ; 145.06 ; 148.07 ;
152.00 ; 155.79 ; 159.09 ; 171.89.
IR (KBr) : 1649 ; 1751 ; 3404.
20
Example 30 : 9-chloro-5-ethyl-4,5-dihydro-5-hydroxy-10-methoxy-12-(4-
| methyl piperazinomethyl)-1H—oxepino[3‘,4':6,7]indolizino [1,2-b]
quinoline-3,15(4H,13H)-dione
30.a. 5-chloro-2-chloroacetyl-4-methoxyaniline
25 This product is obtained according to Sugasawa T; Toyoda T; Adachi M; Sasakura K,
J. Am. Chem. Soc., 100 (1978), p.4842-4852. A molar solution of boron trichloride in
hexane (164 ml, 164 mmol), chloroacetonitrile (11,4 ml, 180 mmol), and a molar
solution of diethylaluminiufn chloride in hexane (164 ml, 164 mmol). are added
dropwise and successively under an inert atmosphere at 0° C to a solution of 3-chloro-
30  4-methoxy-aniline (23,6 g, 150 mmol). The reaction medium is heated under reflux for
1 hour, cooled down to 0° C, hydrolyzed by cautiously adding 2N hydrochloric acid

(90 ml), then heating to reflux for 1 hour. The reaction medium is cooled down and a



dropwi se and successively under an inert atnosphere at O[err] Cto a
solution of 3-chloro- 30 4-nethoxy-anigine (23,6 g, 150 mol). The
reaction nediumis heated under reflux for 1 hour, cooled down to O[err] C
hydrolyzed by cautiously adding 2N hydrochloric acid (90 m ), then heating
to reflux 'sodal BSlufiGifst 4 | pEN4 S f islexrfied ikt Awvith et
concentr at égﬁcseégg@gg%% P@%ﬁﬁﬁa%dgg%qﬁﬂtwlg'fﬁgﬁgxtraction I S carqujiqed out
with et hyl aeststeathe, orziic phasaris ovasheaswith svasers thed with kaltwwater., Edllewedibyh sal t

ter. Followed by dryir ' | phat ilter]
ek ndAnart erahe il e ek 470 SUpRAEAS unddrbiobfreife T ane.
fol | owed b%%f&gi?tthm’ up mefgog Rare] %&id&ﬂd%;paééantiﬁg,grgg% iRk Rolublei part e

m ni num anou I Soproopy { her, 1sopentane 1s a in order to
preci pi sat eakenaippinatie diininfund hnved df\isdpropyd ethey isopenting iis1gddeddarorderctoum

17. 26 of a brown solid is_gbtalpe NVR-[err]H err]); 82.(s, 3H);
4. 60 (g, 2|er<=,ipi@.telt:he(l§<l,>d@lﬂ)f°!1°‘6?‘;7gy?‘L‘?f"ﬂn&‘ld; ‘Ef?;.“&“"g%’, "JfH)‘m] )1b7-§%§ .“5.(“ et hl;l)

7-chl oro-4 - 22 hydr oxy- 6- met hoxy- 3- qui nol i ne- carboxyl ate A
sol uti on o?’%ek%’%‘ﬁ@%gwﬁl"%%h| oride (17 ml, 131 mml) is added dropwi se under

argon and [ : ' - 6. - 6.78 (s, 1H) ; 7.11 (s,

5- chl or o- 2%0333%1?9;39:?:%%%%?? |(5th2 lg lé,(s’%?)ﬁ’r?ol )( and tri e'g hyl am ne
(18,5 m, 43ph nmol) in anhydrous acetonitrile (310 m). Agitation is 15
carried out for 2 hours at anbient tenperature, then a solution sodium

et hanoligt e 30:b. e tethayl G-chlatot-4richlogompthyl-3thydronoé-meshoxy-3-aumliier i n 90 n  of
ethanol) is added dropw se at OC. Agitation is carried out for 12 hours at
ambi ent t enper at@FROXY®® m of water is added, and agitation is again
car i ed outy §8itigdofbthithffonyiTéorileqd 7 MLl B3 1emindl)fis hddddadtopwise undersangah wi t h
water, wi th ethanol, and WI?,h ethyl ether. After drying under 20 vacuum
16.7 g of anjek0d@itela sehitiod of S-chilnrai2aehioroaparylfemethpxy X17 g, 33 mmol) 31y -

3.95 , 3 ;4,36 , .4, 95 2 - 7.46 (s, 7 oS- .

30. c. (Zt hy:j)“ﬂ ,tﬁgthﬁéﬁgrgrggg?@h Ilg} B}‘r’é(%'ig?l a—"@’%f‘%ﬁ%}?@é&'&%%I'?l?ieéég‘rnég;s; :_Dat e A

SUSPensison carfd out®hP 2 lhours’atCAMRER témpérhdrd TREMY Isolitiby dbditin- éharldie iy - 3-
ethanol (obtained by 1.88 g, 80 mmol, of sodium in 90 ml of ethanol) is added

dropwise at 0°C. Agitation is carried out for 12 hours at ambient temperature. 300 ml

of water is added, and agitation is again carried out for 20 minutes. The precipitate is

filtered out ; washed with water, with ethanol, and with ethyl ether. After drying under
20  vacuum 16.7 g of a yellowish solid is obtained.

NMR-!H (DMSO) : 1.31 (t, 3H) ; 3.95 (s, 3H) ; 4.36 (q, 2H) ; 4.95 (s, 2H) ; 746 (s,

1H) ; 7.49 (s,1H).

30.c. ethyl 2,7-dichloro-4-chloromethyl-6-methoxy-3-quinoline-carboxylate

A suspension of ethyl  7-chloro-4-chloromethyl-2-hydroxy-6-methoxy-3-
25 quinolinecarboxylate (116.7 g, SO mmol) in phosphoryl chloride (100 ml) is heated to

reflux for 6 hours. The phosphoryl chloride is distilled off. The residue is taken up in

water and agitation is carried out for 30 min. The precipitate is filtered out and

washed with water until neutrality. The precipitate is taken up in dichloromethane and

with a saturated solution of sodium chloride. After filtering through a bed of celite the
30 filtrate is decanted. The organic phase is washed again with a saturated solution of

sodium chloride, followed by drying over magnesium sulphate, filtering and

evaporating under reduced pressure. 15.88 g of a brown oil is obtained.



25 qui nol i necar boxylate (116.7 g, 50 nmmol) in phosphoryl chloride (100
m) is heated to reflux for 6 hours. Thg phosphoryl chloride is distilled
off. The residue is taken up in water and agitation is carried out for 30
m n. The precipitate is filtered out and washed mﬁth wat er until
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celite thedﬁ@. ?d{§ ﬁtlf i s decanted. The organic phase is washed again with
a saturated sdlu h of sodiumchloride, followed by drying over nmagnesi um
sul phat e, f30ld.eretig 2ndichiciod-mletitGy (e metlndpiperhziionsethy-3-duiindling of a
brown oil is obtained. 50 NMR-[err]H (CDCl [err]): 1.47 (t, 3H); 4.08 (t,
3H); 4.55 (q, 2Kprboxybte(s, 2H); 7.35 (s, 1H);8.09(s, 1H). 30.d. ethyl

2, 7-di cil orp 51% x“%% hgf(%th (f'? %?c{hl?‘{)ﬂ'—&%rgﬂ &gﬁg&mﬂic}x}?ﬁ%h&mg&%oxylate

car boxylat €

2, 7-di chl or(e: czﬂmmmehﬁdllh'-ﬁre t;ifpaeam{i: 080 enctpishatedite 408.0 for 20
rrm)l) and I\(L:r)ei]%hyl pi perazi ne (gw 80 m%l) is heated to 60[err] C for 30
mn. The r&8dning rT heweastion mass igiddatedivith wiatereandzertractianyia carried opswith ethykd out

wi th ethyl At ter.degantin he.or ha

Wt er o 1ol 1REL LR, oA, BR refie ehais O HATR St A SPIARSLY ot
evapor at i ng)\féf‘(i'ﬁgnéﬁﬂﬂcﬁfbhﬁfee&ﬁt%ﬁg amebv&poraﬁ@gs mﬂa@ teau&e'akpfesswel nTieét er,
agitated for 15 m nutes, |tered, washed with water and dried under

vacuuml0Th ereslélsn uu&ensummrwatseagwe@ Soruktnmisiatesnfittered.aysashed Siith] wateq and
NEO—VCHZCI[ lg}%% to 8/

gy 48 st foBoribachy' Soiugth, ooty (593, 5 70

obt al ned
E s. I H). ; 1?’1@@5‘9@28@ 5/98: 18%/425 637'@ ofprédlﬁﬁ 4&@@2@@ is bbtalnelS: 'H : 8.05

iyl o, 7- AR R SCHEN s e 2B B BB 2oR T e I PR (P e

car boxyl at Q“MS @?H%%QSE’@'D!}} alﬁﬁjﬁsﬁﬁ? hgagS ($ 1p§t hyl ene chloride (120 m). A

mol ar solution o i so u ydri'de Tn net hyl ene chloride (60 ni,
60 nmolis i 30&!1de!;l7-$lithm-6-ﬂ{hthox&g4-(49emediylpmeminomethyl)ﬁ-{]minoﬁne- hour at
anbi ent tenper atn%t%.anl'lhe reaction mass is
Ethyl 2,7-dichloro-6-methoxy-4-(4-methylpiperazinomethyl)-3-quinoline carboxylate
(6 g, 14,5 mmol) is dissolved in methylene chloride (120 ml). A molar solution of
diisobutylaluminium hydride in methylene chloride (60 ml, 60 mmol) is added slowly.
20  Agitation is carried out for one hour at ambient temperature. The reaction mass is
slowly poured into 300 ml of a:20% solution of Rochelle salt. Agitation is carried out
W, for one hour, followed by filtering on celite and decanting; the organic phase is washed
with a saturated solution of sodium chloride, dried over magnesium sulphate, filtered
and evaporated under reduced pressure. The solid is taken up in isopropyl ether,
25 filtered and dried under vacuum. 4.3 g of sought product (80 %) is obtained, in the

form of a yellow solid.
NMR-1H (CDCI3) : 2.27 (s, 3H) ; 2.30-2.80 (m, 8H) ; 4.03 (s, 3H) ; 4.08 (s, 2H) ;
4.96 (s, 2H) ; 5.95 (s, 1H) ; 7.37 (s, 1H) ; 8.05 (s, 1H).
30.f. 9-chloro-5-ethyl-4,5-dihydro-S-hydroxy-10-methoxy-
30 12-(4-methyl piperazinomethyl)-1H-oxepino[3',4':6,7]indolizino[1,2-
b]quinoline-3,15(4H,13H)-dione



slowy poured into 300 M of a 20% solution of Rochelle salt. Agitation is
carried out for one hour, followed by f§ltering on celite and decanting;
the organic phase is washed with a saturated sol ution of sodium chlori de,
dried over magnesi um sul phate, filtered and evaporated under reduced

pressure. 9. Hdrd-d-heltRL R Uindth C?a{(a%.geg%m?@h uinAfe-ridthdrdf €d ands dr i ed

under vacuum 4.3 g of sought produ talned, in the formof a
yel | ow sol i ehupNiRe[eintpokind (M\;Ia[seiesqrﬂ:)ed i BrAgé 41 3<H)Exanm13012 Be fesyltadt)
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12- (4- net heg, éakgfﬁ? @yl) - 1H oxepi no[ 3’ .6, 7] i ndolizino[1, 2-

b]qU|noI|n -dione

7-di chy orqMR- rrﬁt(tmgof ééﬂ&eéml P'sﬁgg,%ﬁ@ﬁ t&yhﬁn 33 qyl(alqlmn%zme anol

|s coupl ed to conpound Serib I n ‘st age . The
resul tant cbdpj 3388 (Jsr éﬂl)cﬂ Oﬁs(s cS,H)I |523é)c{saﬂ&)),ri:|421c;1 12bl)l; I6é)3p(s,oH'é)ctLi7rbl (Sf st age

11. k. A yel 250 C 5 NW H (DVBO) :
057 (1 ST Bhls 4h5 Rte T 0 (L7 iy T3 06 (o 18y Bar (o 1.(4) )

551 (e 1ol (#348%8’43 3835 S0 3R Ber e e T i e

50. 65; 53. 365 3P6164/86 522080 - £45.940: 12730322933 -: 33044234886 ; 142223244236 94
127.70; 129.83:  130. 44 138, 89: T4 22 144 85 10 151.05  153.17: 155.92:

159. 19; 101721506)5JH3(1QBII)55926.21593196372£§16 1248; 1595; 1655; 1744; 3449.
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b]qui nol i ne- 3, 15(4H, 13H) - di one The pr ocedure descrl bed i n Exanpl es 30. a.
30.b. and 30.c. is applied to 3-chloro-4- nmethoxyaniline in order to
produce et hEkaplé-3di: c9+hhlbm-§-etltyletﬂﬂﬂtjﬂyb—S@hymmgl-lﬁethoxy-

gui nol i ne- carboxyl ate which is treated_accaord % o _the _procedure of
Exanpl e 30.d., by u3|¥?gwwm°mféh¥'ryf'@5€l"ﬂﬂ3l\d- réchipdplizipeldZ-ne, then

r educed;accor di ng to B14GinbRhESA 5(4H,13H)-dione
The procedure described in Examples 30.a., 30.b. and 30.c. is applied to 3-chloro-4-
methoxyaniline in order to produce ethyl 2,7-dichloro-4-chloromethyl-6-methoxy-3-
quinoline-carboxylate which is treated according to the procedure of Example 30.d., by
using morpholine instead of N-methylpiperazine, then reduced according to the method
20  of Example 30.e. into the corresponding quinolinemethanol. The latter is coupled to
compound (M) as described in stage 11j. of Example 11. The resultant coupled
product is cyclized according to the procedure of stage 11.k. A beige solid is obtained,
m.p. >250°C.
NMR-IH (DMSO0) : 0.87 (t, 3H) ; 1.84 (q, 2H) ; 2.15 (s, 3H) ; 2.32 (s, 4H) ; 2.50 (5,
25 4H);3.08 (d, 1H) ;3.47 (d, 1H) ; 4.06 (s, SH) ; 5.29 (s, 2H) ; 5.46 (q, 2H) ; 6.06 (s,
1H); 7.31 (s, 1H) ; 7.92 (s, 1H) ; 8.17 (s, 1H).
NMR-C13 (DMSO) : 8.42 ;36.51 ; 42.57 ; 45.93 ; 50.66 ; 52.83 ; 55.05 ; 56.09 ;
56.72;61.44 ;73.29;99.30; 104.89 ; 122.32; 126.89 ; 127.63 ; 129.85; 130.16;
138.78 ; 144.18 ; 144.81 ; 151.03; 153.10; 155.10; 159.17 ; 172.07.
30 IR (KBr):1055;1252; 1596 ; 1655 ; 1747 ; 3449.



20 of Exanple 30.e. into the corresponding qui noI I nemret hanol . The latter
i's coupled to conpound (M as descri bed In stage 11 j. of Exanple 11. The
resul tant coupl ed product is cyclized atcor di ng to the procedure of stage
11.k. A beige solid is obtained, mp. > 250[err] C. NVR-[err]H (DVMSO): O0.87

t, 3H): 1.84 2 4H): 3.08
(L 30 L Rl 50 ey ey 4505 el it o ks 0
1H);7.31 (s, IH;7. 9?ox@§.nol3'i}4':hs,7§-i#«io|{zﬁm 5[1'"%] @ﬁﬁbﬁ@ﬁb}ﬁﬁ“ﬁﬁ)—&oﬂ@
36.51 ; 42.57 : 45.93 ; : 2.83: 5 .65; 6. 09; 5 . X 44 . 73.29;
99. 30; 104 B pmzedu;e -deg@ibed 9n Examples 30.22 B0 and330.a.6is apphed7® aniline 18-

igg 6: 81 165 é o 5}9!'4 -}o 13%)&1@& etl?)g 2 %%}3&%%—%- @omet%ypz qumolmecarng I%at)e w 9c > 'is 1252;

5-et hyl -54, iré&'téliy 5’6c8r Oé‘Yéi fWﬁroé&fuféoFEkMﬂ)Ie BOREr dth rl‘@-ﬁ‘i?ettlﬁ}hl’ﬁ erdZine, then
oxepi no[ 3", 6, ol 1z1no -b] quiholine -3, 15(4H,"13H) - di one The

procedure dedmedbedcordmgxawrpﬂms mh@d , of3(Extampda3D.€0.into ithe apréspanding
anlllnelnordrto duce et hyl v g .

2-'chl or o- 4-SHQInEMERAAT. he atiesHs sRupled,comapund AY ps fescebed inystagedd i
according t e { t hen
reduced acc‘g E&& ﬁ’é’“{ gpt ﬁgé f"rr%)t aﬁ%wggﬁ&fﬂ lgé:%ﬁzg‘lj %@‘?‘%"@%ﬁ@ﬁ‘% ng

qui nol i nensdftstagell1 KT ha yelbdw scrhdnsobtampdiedptb%ﬁ?ﬁound (M as described in
stage 11 j. of Exanple 11. The resultant coupled product is cyclized
accor di iy tNMRa&H{DMSA)r @86(t, 3Hhgd 8714, 2H) ;2. 14(s| 3H) 52B22.60(my$HDi;ned, m p.

> 260[2egr2] ?C%%(Pr”_{\mﬁ)&e@ @(W?M:ﬁ ((fddll?tg?_ﬁ s%gfdgf)(g&% ﬁ?’jz(?d

1 5.52 I 85 (t, IH;
s“)za(d 11540 SRS BRI G L, 1L ESEID ) ol & 35

5- et hyl - 4, EJR:(IQderd)éS& hVBISQ)MQtLZ pi peri di nomet hyl - 1H oxepi no
[3',4":6,7]indolizino[1l, 2-b] qui noline-3,15(4H, 13H) - di one The procedure
described in Exanples 30.a., 30.b. and 30.c. is applied to aniline in order

to prodyce gihubie33¢ - g1 scRhEATE ko PEbRR B RARPLIH Fepimehi Ch i S
[3',4':6,7]indolizino[1,2-b]quinoline-3,15(4H,13H)-dione
The procedure described in Examples 30.a., 30.b. and 30.c. is applied to aniline in

order to produce ethyl 2-chloro-4-chloromethyl-3-quinoline carboxylate which is
treated according to the procedure of Example 30.d., by using piperidine instead of N-

20  methylpiperazine, then reduced according to the method of Example 30.e. into the
corresponding quinolinemethanol. The latter is coupled to compound (M) as described
in stage 11.j. of Example 11. The resultant coupled product is cyclized according to
the procedure of stage 11.k. A yellow solid is obtained, m.p. > 260° C.

NMR-H (DMSO) : 0.86 (t, 3H) ; 1.40 (se, 2H) ; 1.48 (se, 4H) ; 1.87 (g, 2H) ;

25 2.50 (s, 4H); 3.05 (d, 1H) ; 3.48 (d, 1H) ; 4.04 (q, 2H) ; 5.33 (s, 2H) ; 5.42 (d, 1H);
5.51(d, 1H); 6.07 (se, 1H) ; 7.75 (t, 1H) ; 7.85 (t, 1H) ; 8.15 (d, 1H) ; 8.45 (d, 1H).
NMR-C13 (DMSO) : 8.47 ;23.50 ; 25.82 ; 36.50 ; 42.50 ; 50.68 ; 54.47 ; 58.00;
61.42;73.35:99.55; 122.61 ; 125.31 ; 127.58 ; 129.54 ; 129.55 ; 129.56 ; 129.57;
140.49 ; 144.95 ; 148.63 ; 152.41 ; 155.90 ; 159.23 ; 172.07.

30 IR (KBr):1659;1727; 3408.



treated according to the procedure of Exanple 30.d., by using piperidine
I nstead of N- 20 nmet hyl pi perazine, thgnh reduced according to the nethod
of Exanple 30.e. into the correspondi ng-qui nol i nenet hanol. The latter is
coupled to conmpound (M as described in stage 11j. of Exanple 11. The

| t ant cl f st
=it SPUI G RS FHShIEES GRS R Ry BhRER T 01 o5t 0°
0.86 (t, 3H); 1.40 (&ﬁepﬁﬂdls' 41.64ﬁu{¢ﬁﬁzmﬂl1),2-b uioline-3 25()411 £3H)-didne0 (s,
4H); 3.05 (d, 1H); 3.48 (d, 1H): a, 5.33 (s, 2H); 5.42 (d, 1H);
5.51 (d, 1+Whe pragadyre elescritied :in ﬁxmptes3 _aH)30b7 ad 3Q.c. isigppliedsto gnilipe in 1) ;

8. 45 (d 1H).. N -
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i ndol i zi nol b].qui nol i.ne- 3 d scribed in
Eanpl o6 acroitespoig dilpaigaeinandt The HeL§ Bied i odtind U 8 BEHAEG o
ethyl 2- Ch'lﬁrspafg@ ah! ef Eﬁﬁﬁﬁl¥|l131qié'r@§ﬂlt'aﬂle€&ibﬁ‘a)&*béﬁ& 1¥‘/Gj'dﬁﬁed ﬁco'érdmé kgat ed
according to the procedure of Exanple by using norpholine instead of
N- et hyl pi phe pricedyreofistage éukcédyélomoﬂd mg)hmmtdlmpnf}th@?@)f Exanpl e 30.e.
into the correspondi ng qui nolinenethanol. The latter is coupled to conpound

(M as WesdNMRe Hi(BMg@beO 86(t, 35 ; £33 rkm 21 B.05T(de 1HR s 3130484 BA%K, pr oduct

obt anec g oS8P 6 G ST Rk el B G OB o
340 (g, B 1 )7 7z§bi>‘ﬁ)§¢ssﬂ4)m% 848(& m)1+947éa Sﬁe(sel H)H)7 e (Iq,H) H)

7.85(t, IFDNﬁnﬂ-@(IEQ) 8431d36 §H)42 NNRséi{sgrsj s{DbB0% ; 6132486:4136. 51 ;
42.57 : 50.68: 53.51: -"B1.42 © 66.41: 73.34 : 99.56: 122.64: 125.25:

127.56: 1297%34 ; 9886 5522 dﬁAliﬁQZS 1109, %60; 12981 ;339.555 144935 148.621962.39;
172.05. \J R {#Br) ) HORT: 739 3347,

IR (KBr) : 1657 ; 1729 ; 3347.

Example 35 : S-ethyl-10-fluoro-4,5-dihydro-5-hydroxy-12-
(4-methylpiperazinomethyl)-1H-oxepino[3',4':6,7]indolizino [1,2-
20 b] quinoline-3,15(4H,13H)-dione
The procedure described in Examples 30.a.,, 30.b. and 30.c. is applied to 4-
fluoroaniline in order to produce ethyl 2-chloro-4-chloromethyl-6-fluoro-3-
quinolinecarboxylate which is treated according to the procedure of Example 30.d.
with N-methylpiperazine, then reduced according to the method of Example 30.e. into
25  the corresponding quinolinemethanol. The latter is coupled to compound (M) as
described in stage 11.j. of Example 11. The resultant coupled product is cyclized
according to the procedure of stage 11.k. A yellow solid is obtained, m.p. >275° C.
NMR-IH (DMSO0) : 0.87 (t, 3H) ; 1.85 (q, 2H) ; 2.15 (s, 3H) ; 2.31 (m, 4H) ; 2.50 (m,
4H) ; 3.07 (d, 1H) ; 3.48 (d, 1H) ; 4.04 (m, 2H) ; 5.31 (s, 2H) ; 5.40 (d, 1H) ; 5.53 (d,
30 1H);6.05 (s, 1H) ; 7.38 (s, 1H) ; 7.77 (m, 1H) ; 8.19 (m, 2H).



Exanmpl e 35: 5-ethyl-10-fl uoro-4, 5-di hydro-5-hydr oxy- 12-
I4-nethy|piperazinonethyl)-lkkoxepino[§ ,4'":6,7]indolizino [1,2- 20

" b] quinoline-3, 15(4H, 13H) - di one The pr ¢edure described in Exanpl es 30. a.
30.b. and 30.c. is applied to 4- fluoroaniline in order to produce ethyl

2-chl - 4-chl t hyl - 6-f | - 3- i nol i b t ich is t t ed

e ecordi v MR G DS, 8 451 J6 S s a7 e 15 S gy > Lren o0
duced ' ) (3P . 3 i 5 ) di

ool B 36 I 0008 Ana W0 TRb B934k 70 1hO8ED153. 18, #5067 Ron i ng

stage 11j. b igxamlos. 11. The resultant coupled product is cyclized
according to the procedure of stage 11.k. A yellow solid is obtained, mp.
> 275[ err] IR (KBvR: 834 1 1051:0RG0) 129D, 8612t 1663 1726. 85 (g, 2H); 2.15 (s, 3H);
2.31 (m_4H); 2.50 (m 4H); 3.07 (d, 1H ; 3.48 (d, 1H) ;4.04 (m 2H) ;5.31
(s, 2H) 7 5.40 (d, 1H) ; 5.53 (d, 30 1H ; 6.05 (s, 1H :; 7.38 (s, 1H)
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45.89; 50.67, 52.92; 54.93; 55.92; 73.32 ; 99.56; 122.69: 130 43; 132.40;
139. 69; 144.70: 145, @xepin®i3'#6,7|mdobizinoligdblquinaline-HiS(4HH Jxdione g3

1051; 1217;..1291; 1612;, 1662; .1726. I 6; : : -
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procedure described in Exanpl es .a., 30.'b. and 30.c. is applied to 4-
f | uor oari | | quindlinecarbieylateowhich dstreated angbrding-tol the proceduref Sxample 3055 PY o1 o- 3-

10 qui nol i boxyl ate which is treated. di mg. { f
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redyced accgy Eizxﬁgalé %E.hﬁtdﬁme%@re%on NqlioliAmethaiddt THeMgtterds cospledd ng
nol . e

guinol i nenmet ha atter is coupled to conpound él{M as described in
stage 11j. afmpouady(M) i< desEribed s stagaritl jc ofiFxempler ddudihei reswipat icoupled

%Cg?r Si g%of &pﬁi?&@p{:yoc Se‘%l”ie%o%flng'%"’t‘ﬁf pr%%échire gf' st%aegeglel.l?.oki b%igiessof?c? fsaéb%&d, 15
15 m.p.>250°C.
NMR-!H (DMSO) : 0.87 (m, 3H) ; 1.85 (m, 2H) ; 2.51 (m,4H) ; 3.06 (d, 1H) ;
3.48 (d, 1H) ; 3.56 (m, 4H) ; 4.05 (m, 2H) ; 5.34 (s, 2H) ; 5.40 (d, 1H); 5.53 (d, 1H);
6.04 (s, 1H) ; 7.38 (s, 1H) ; 7.77 (m, 1H) ; 8.21 (m, 2H). ‘
NMR-C13 (DMSO) : 8.40 ; 36.47 ; 42.52 ; 50.59 ; 53.40 ; 56.14 ; 61.44 ; 66.41 ;
20 73.29;99.58; 109.05 ; 109.28 ; 120.11 ; 120.37 ; 122.68 ; 128.53 ; 130.53 ; 132.43 ;
139.13 ; 144.62 ; 145.79 ; 152.07 ; 155.94 ; 159.14 ; 161.59 ; 172.04.
IR (KBr) : 834 ;860 ; 1061 ; 1118 ; 1215 ; 1286 ; 1516 ; 1609 ; 1658 ; 1734.

Example 37 : 5-ethyl-9-fluoro-4,5-dihydro-5-hydroxy-10-methyi-12-
25 (4-methylpiperazinomethyl)-1H-oxepino[3',4':6,7]indolizino[1,2-
b] quinoline-3,15(4H,13H)-dione |
The procedure described in Examples 30.a., 30.b. and 30.c. is applied to 3-fluoro-4-
methylaniline in order to pr(;duce ethyl 2-chloro-4-chloromethyl-7-fluoro-6-methyl-3-
quinolinecarboxylate which is treated according to the procedure of Example 30.d.
30  with N-methylpiperazine, then reduced according to the method of Example 30.e. into

the corresponding quinolinemethanol. The latter is coupled to compound (M) as



NVR-[err]H (DMBO : 0.87 (m 3H); 1.85 (m 2H) ; 2.51 (m4H) ; 3.06 (d,
1H); 3.48 (d, 1H); 3.56 (m 4H) ; 4.05 ém 2H) ; 5.34 (s, 2H); 5.40 (d,
1H); 5.53 (d, 1H); 6.04 (s, 1H); 7.38 (s, 1H); 7.77 (m 1H); 8.21 (m 2H).
NVR-C[err] (DVMBO : 8.40; 36.47 ; 42.52; 50.59; 53.40; 56.14 ; 61.44 ;
66.41; 20 2 1 1P 53 ;
"S- 5. - 135 in emP 1L ok ExmplOP1 “She reRuiehi codlef prodef iPbyclnel
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N- et hyl pi pi @ar)e 165herra7edaged according to the nethod of Exanple 30.e.

into the correspondi ng qui nolinenmethanol. The latter is coupled to conpound
(M as 55 described in stage 11 j. of Exanple 11. The resultant coupl ed

duct | to the. f st 11.k. A yell
Coria 15 orbMimp s, eRL PSP ERESIYR R BB 1) 180 (1 any
2.00 (q, 2H) ; 2. 3512(-ﬁ|or hn,on?et -l(lﬁ-ox%‘lho[3246&7¥lﬂﬂolﬁl_‘%o[lﬁ-33 (d, 1H)

13.39 (d, 1H) : 3.97 (d, 1 (d, 1 5.38 (d, 5
lH); 5.82 (d, 1H); 5Idau(mnng-a)15(4ﬂ,l:H)(«ﬁone1H) . 7.28 (s, 1H) ; 7.99 (d,

IR (K 6 747. 0. . .

5-ef hyl - - 11 EPBSgee AP T ERymIES a3, g 30 is apled to 3-orot

12 yor phol 'tﬂéﬂ’fglhﬂ]éhe HbRER pRIddce é]thyﬁz-Zﬁlbmﬂlch%k&ﬁétiiyla_‘-ﬂ&&o—6—methyl-3-

b] qw noI I ne-3,15(4H, 13H) - di one The procedure described i n Exanpl es 30. a.
30.b. and mlmlmesarbmqylatewmcb xssueated)a@ozﬁmgMM9 peotefneefiBxamplee30.d.obyr oduce
et hyl 2-chl oto-4-c uor. o- 6- net h i nol i ne arb at e

Shi oh | o t 1Ot SRR HSteRS 96 S-BPORBISENSY theth viltses oporatg, & S

mor phol j§ nembthsd Qﬁ%:@imd}é 3®E Nith @ 11RE B8R LDPBndihE QtidohHsAEHarE C C’I‘BE Rftek Qst he

coupled to compound (M) as described in stage 11.j. of Example 11. The resultant

coupled product is cyclized according to the procedure of stage 11.k. A yellow solid is
obtained, m.p. > 260° C.
NMR-IH (DMSO + CDCI3) : 1.00 (t, 3H) ; 2.02 (q, 2H) ; 2.57 (s, 3H) ; 2.60 (s, 4H) ;
20 3.23(d, 1H);3.45(d, 1H); 3.75 (s, 4H) ; 4.11 (s, 2H) ; 5.44 (s, 2H) ; 5.47 (d, 1H) ;
5.65(d, 1H); 7.62 (s, 1H) ; 7.73 (d, 1H) ; 8.24 (d, 1H).
NMR-C!3 (CF3C0O2D) : 8.35;13.93 ; 16.01 ; 22.24 ; 25.29 ; 38.18 ; 43.42 ; 54.19;
56.04 ;56.74 ;64.16 ; 65.09 ; 77.48 ; 108.29 ; 108.57 ; 128.07 ; 128.70 ; 129.90 ;
135.64 ; 138.03 ; 139.86 ; 141.10; 141.56 ; 147.78 ; 158.30 ; 161.87 ; 178.72.
25 IR(KBr):117;1609 ;1654 ;1750 ; 3437.

N/

Example 39 : S-ethyl-9-fluoro-4,5-dihydro-S-hydroxy-10-methyl-12-
piperidinomethyl-1H-oxepino [3',4':6,7] indolizino [1,2-5]
quinoline-3,15(4H,13H)-dione

30 The procedure described in Examples 30.a., 30.b. and 30.c. is applied to 3-fluoro-4-
methylaniline in order to produce ethyl 2-chloro-4-chloromethyl-7-fluoro-6-methyl-3-

quinolinecarboxylate which is treated according to the procedure of Example 30.d., by



15 met hod of Exanple 30.e. into the correspondi ng quinolinenethanol. The
latter is coupled to conpound (M as degcrl bed in stage 11 j. of Exanple
11. The resul tant coupled product is cytlized according to the procedure of
stage 11. k. Ayellowsolid is obtained, mp. > 260[err] C NWVR-[err]H (DI\/SO
+ CDO [err]

3.23 (d, 1 “"%P'R%‘"%"&é '“i‘%d °§N7'§e‘?‘§'b‘l’&%i“eithg{ ’é@ce‘g%‘w “81!%’ é“f éﬁ%d 5. 47

(d, 1H): 5. §Efdhpldbd.e. 17|t(ﬁa1e(<§>rre Zﬂ'&ndmé (Eﬁmflﬁleméthgnol8 T 1atter i ldbu 9plw‘/ﬁ) Cqerr]
(CF3CRD): 8. 35 M3.95: 16, 38,18, 43.42: 54.1

56.74 ; 64. qo@npouaa o9 as aescm5¢d hOStag@ 11j08f Fxampled.107 Thi:Z&sz&pt 1:2@130
135.64; 138.03; 139.86: ,141.10; 141 56: 147.78; 158. 61. .72. 25
IR (KBr): Iif?gucfe'ég"y"ﬁ@&“"? i 103 she; proeedurs of stage 1K W ellow soidid

S- et hyl -O- f {gi8hed 4n.p- S bboyec 0- 5- hydroxy 10- net hyl - 12-
pi peri di nonmet hyfH I'EOXEDI no [3',4':6,71 indolizino [1, 2-Db]

qui nol i-ne- INMK-AH (EF5003D9Re.03Qs, 3H)NE1. 70 QC By 203 @RCSHPEH2S apl es
30.a., 30.b. and S(g C. |Papp®|qed t)g 3-f ?uor)(; 4- gmﬁat hypanl I ann?n order to

pr oduce et h3.170 s, GH)QBMdpmp;rl)&&(de)Z4fdlL(s$ QHy-; 530yl 2H) ; 5.65 (d, 1H) ;
qui nol i necar hoxyl at e IS treated according to the procedure of Exanple
30.d., by > 9@6‘¥u‘§)n@ ]pﬂ @e?H)ji $H46 (‘héf@a& 331(sy l\u%etsr'@/\ (% bﬁ) -azi ne, then

e N GrACaBF LB b A %8s A e SR,
acoordi By 1 IREETE Buaf o 7Tr0 157 L LSO RRAT L VB ST e

mp. > 260[p38ri9 G399 1Ar60 ;H 46Tl qmvbwlssrsz)lslbofa%iss 39311 70 (t,
IH;, 2.03 (m 5H; 2.25 (s, 2H); 2.70 (s, 3H); 4°(d, 3H) ; 3,88 (d, IH;
4.01 (se, 2H®.8%.30 (q 2H): 5.65 (d, lH) 5. 96 (d 1H) ; 6.10 (s, 2H);

8.16 (d 1 5 NVR-C[err] (CF[err]CJ err]D)
8.47: 16. o%@@é 1&% ﬁ% ‘%ZQ 8539 38.28 : 43.53 : 54.30: 10 56.12 :
58.33 : 64.24 : 77.56: 108.37: 111 30; 128.20: 129.02: 129.98: 135.60:

138.29; 139.90; 141.60; 142.26; 147.57; 158.28; 161.90; 167.63 ; 170. 31,
15 Example 40 : 8-ethyl-2,3,8,9-tetrahydro-8-hydroxy-16-(4-methyl

piperazinomethyl)-10H,12H-[1,4] dioxino [2,3-g] oxepino [3',4':6,7]
indolizino [1,2-b] quinoline-10,13[15H]-dione :
The procedure described in Examples 30.a., 30.b. and 30.c. is applied to 3,4-
ethylenedioxyaniline in order to produce ethyl 2-chloro-4-chloromethyl-6,7-
20  ethylénedioxy-3-quinolinecarboxylate which is treated according to the procedure of
Example 30.d. with N-methylpiperazine, then reduced according to the method of
Example 30.e. into the corresponding quinolinemethanol. The latter is coupled to
compound (M) as described in stage 11.j. of Example 11. The resultant coupled
product is cyclized according to the procedure of stage 11.k. A yellow solid is
25 obtained, m.p. > 260° C.
NMR-1H (DMSO) : 0.92 (t, 3H) ; 1.89 (q, 2H) ; 2.16 (s, 3H) ; 2.50 (m, 8H) ; 3.12 (d,
1H) ; 3.50 (d, 1H) ; 3.95 (s, 2H) ; 4.47 (s, 4H) ; 5.19 (q, 2H) ; 5.43 (d, 1H) ; 5.56 (d,
1H); 7.35 (s, 1H) ; 7.54 (s, 1H) ; 7.76 (s, 1H).
NMR-C13 (DMSO) : 8.45;24.80;36.51;42.48 ;4590 ; 50.45; 52.98 ; 54.91 ;
30 56.10;61.44;64.43;73.30;99.03;109.46; 113.51 ; 121.95; 123.51; 127.76;



178.82. IR (KBr): 1605; 1657; 1728 ; 3399. 15 Exanpl e 40:

8-ethyl -2, 3,8, 9-tetrahydro-8-hydroxy- 16-7( 4- met hyl

pi perazi nonmet hyl )-10H, 12H[ 1, 41 di oxi no [2,3-g] oxepino [3',4':6,7]
indolizino [1,2-b] quinoline-10,13[15H] -di one The procedure described in

or dor o prigdsge dong oA as 21 (AP B oTeR 8 Tas'ee Pl FRATYANI T NE 10

et hyl enedi opy-g9- qui nol i necar boxyl ate which is treated according to the
procedure of Exanple 30.d. with N-nethyl pi perazine, then reduced according
to the met HBAKEr) EX6Yfp] /4303422.i nto the correspondi ng qui nol i nenet hanol .
The latter is coupled to conmpound (M as described in stage 11 j. of
Exanpl e 11. The resultant coupl ed product is cyclized according to the

d 1%, K irf-d S.di ¥ ' , . > 260
Y OAWR. [or AAAAERL - thigh- KRltyEN0THIOrG 4 S dikydre SHAILIR. M0 70700 (i

8 3. 2 (g,H) 1 g.B&aloﬂbhdﬁbmeﬁlﬂﬂﬂ-aielﬁ*@l;‘,,gzﬁtzni('éflllizbiﬁﬁl;a;z;g. 19 (?’H)ZH)
; . , ; . " . . ; . S, ; . S, .
NVR-C[ err] (DVSO): 8%41&“‘,“%52%6%,(&265’%}"‘0%.48' 45.90; 50.45 ; 52.98 ;

1o7 76, U Ryedts Sibabm Bighellp S Sb i 2 [ g SR 0

159. 18; 172Xidroanilifié. AO. ondBr (t#6Brprodute s 6thyll 724 3-dichR46-A-chforomeshahpiflworor3-
9-chl oro-5-et hy] - 10-fl yor o- 4, 5- di hydr o- 5: hydr oxy-
12- mor pHol Mmémmb%ﬁ’%wbac}w[ téea,tgﬂd 4069#1}“2/ e ¥£q°ﬁ6lrff pf Example 30.d., by
b] qui nol i ng; <+ : : B dril MRl fghed- a.
30.b. and gﬁ%ﬁééﬁlﬁﬁgﬁfﬂ%ﬁyﬁlgﬁﬁ ﬁjég?ggﬁe?igneri ﬁgﬁder to produce
ethyl 2, 7- difcibsamipte 30.e hinty therdohiebpdidingupiirmlifemétBanciuiThe! lattsr s chepled ta e
which is treated according to the &r ocedur? of Eéarrpl 30.d., by u}gi‘fg
mor phol i ne $omposad (M) as descrbedyimstage ildd, of Fxampledie e Ihg e GOYRIe he
met hod product is cyclized according to the procedure of stage 11.k. A beige solid is obtained,
15 mp.>250°C.
NMR-!H (CF3COOD) : 1.09 (t, 3H) ; 2.30 (m, 2H) ; 3.50 (d, 1H) ; 3.90 (d, 1H) ;
3.98 (d, 4H) ; 4.36 (s, 4H) ; 5.38 (q, 2H) ; 5.64 (d, 1H) ; 5.96 (d, 1H) ; 6.23 (q, 2H) ;
8.57 (d, 1H) ; 8.60 (s, 1H) ; 8.85 (d, 1H). '
NMR-C13 (CF3COO0D) : 8.10;37.80 ; 43.11 ; 54.31 ; 55.78 ; 63.75 ; 65.11 ; 77.06 ;
20 128.28;129.55;130.33;136.26; 137.11 ; 138.40; 139.67 ; 139.85 ; 148.58 ;

157.54 ;159.74 ; 161.31 ; 178.00.
IR (KBr) : 848 ; 1042 ; 1230 ; 1609 ; 1658 ; 1750 ; 3310 ; 3387.

Example 42 : resolution of S-ethyl-4,5-dihydro-5-hydroxy-1H-oxepino
25 ' [3',4':6,7]-indolizine [1,2-b] quinoline-3,15 (4H, 13H)-dione
A mixture of B-ethyl-B-hydroxy-(8-hydroxymethylindolizino-[1,2-5] quinoline-9-(11H-
* one-7-yl)-propionic acid (19.5 g, 51 mmol) and L-(-)-a-methylbenzylamine (12.12 g,
100 mmol) in absolute ethanol (1 I) is heated to boiling, followed by filtering while
warm and leaving at rest for 68 hours. The precipitate is filtered and washed with
30  ethanol and ether to produce 9.8 g of a white solid. Analysis by high pressure liquid
chromatography on the chiral stationary phase ("Chiral HPLC" on Chiral-AGP column
(Chromtech, Stockholm, Sweden) 100 x 4 mm, eluant 2% acetonitrile in 10 mM



of Exanple 30.e. into the correspondi ng qui nolinenethanol. The latter is
‘coupl ed to conpound (M as described ingstage 11j. of Exanple 11. The
resul tant coupl ed product is cyclized according to the procedure of stage
11. k. A beige solid is obtained, 15 mp. > 250[err] C NWVR-[err]H

(CF - , @ 2H). D . 3.98
(o, ary  Rgpre Bufir ar il 6% pRA Guidglag 25 gha s vl sedd PACpd® 3o
2H); 8.57 (ulegrafilg reSpéfivély 24%Hind BY86f (e, totaHprea iEheGver pdaks.Che seljdIsOD) :
8.10; 37.80; 43.11 . 54.31 : .78; 63.75%; 65.11 . 77.06: 20, 128.28:

129. 55; 13¢akes.:up, ie933@ ethagol @%8 @'38‘.“ #f: re 3’9.%?‘3 }%gt_ kst P“Iz@ %%{’5'1%‘%54;

159. 74; 16 L 17 | : . - : i2inld 8@ of3310;
3387 Exanr e ilthog o e bas it it Hfgnol ey et Bt B o o o
25 5 a white solid3whiéh pfodiikes twiopéaks maegratim tdspeptivelp|Svhand 91% ofithe

13H) -di one A m xture of

[ err] - et hyltofbarep of gher o, peaks hging ebiralTlyT-i Thoselid iidakep up. ig) 50% ethanol

gui nol i ne- 9, - o= Vh )- RIsOQI Q0 [ 1 :

L-(-)-[err ?ﬁérewm?tgegﬁgf&xaﬁe%g ﬁ( %2'% %2‘8 l(::]ag ngﬁmig?f%cwﬁétggg}ﬁ Lt%reeégﬁ ﬁggle(l)ll (11)
i s heated twash@ WithOetharl | adesdhdryinf drideeto peodude (227 waofraawhitd salid mbicht rest
for 68 hours. The precipitate is filtered and washed w t;\ 30 {hréanol and

ether to pmseduses tva pepksrintasrating eesestively 3xmand 274 qfythe, tqj 15%9& WO qui d

chromat.agr a on the chi ' h o bin ' Cal - AGP
col um I?Chrp%a‘{se ﬁ‘ﬂg 1@@%@m ?%%@Q?E%B ug%ﬁ Sgrr‘f eﬁxﬁdérgtt?;‘& lalt'(q:)dgtroni trile in
10 nM PRRGIPRAR ré¥ 6048 BburBHIKe Precipt@tléSs fltered Bt Hen Avashahwitli ethanoh)

reveal s two peaks integrating respectively 24% and 76% of the total area of

the two peakd.ethereinsondeni to producent 6e iof aowhite splih gyhighsgrpdyrss tveidealisef | ux,

then left at rest for 48 howrs. e | 1lte t washed
Weh et handteRRRe rRppctvebotcna S B 2‘?%@5‘%5% oF ' tle®pLafts g‘gfé‘gld_ LIE ek
produces t ppeakihel rahah@ldi) dissRdoRohieyiclly SiHchel t8kko int distilledtwdterar ea of
t he two peaks using chiral HI5LC.. The solid is taken up in 50% et hanol (48
m) undér r(@0mi is treated with aceticracidt(036mla8 4tmemeld fortkempputesi Jihe precipitate

shed with ethanol her

e O RS 0P S Rl MR G0,
97% of the JyabAacBliat 80°C Hford¥Pto obtain 1.1 g of a white solid. The latter is taken up
in absolute ethanol (55 ml) with concentrated hydrochloric acid (11.5 N, 11 ml) added
to it in order to obtain a yellow solution which is maintained under agitation at ambient
20  temperature for 68 hours. The precipitate thus obtained is filtered out and washed
with water, with ethanol and with ether, then dried under vacuum at 80°C in order to
obtain 770 mg of 5-ethyl-4,SQdihydro-S-hydroxy-IH-oxepino [3',4"-:6,7]-indolizine
T [1,2-5] quinoline-3,15 (4H, 13H)-dione which is enantiomerically enriched. Analysis
by chiral HPLC (Chiral-AGP column, eluted with a 2 to 5% gradient of acetonitrile in
25 10 mM phosphate buﬂ"fer at pH 6.9, peaks eluting at 15 and 20 minutes) reveals an
enantiomeric excess of 98%. The procedure described above is carried out again
replacing the L-(-)-o-methylbenzylamine with D-(+)- a-methylbenzylamine. -In this
way the other enantiomer of S-ethyl-4,5-dihydro-5-hydroxy-1H-oxepino [3',4":6,7]-
indolizine [1,2-4] quinoline-3,15 (4H, 13H)-dione is obtained.
30
By using the procedures indicated above, the following products, which also form part

of the invention and which constitute preferred products, can also be prepared:



.10 peaks using chiral HPLC. The solid is taken up in 50% ethanol (22 m)
under reflux then left at rest for 48 urs. The precipitate is filtered
out then washed with ethanol and ether 7°'n order to produce 1.6 g of a white
solid which produces two peaks integrating respectively 1% and 99% of the
total area of the two peaks using chiral HPLC. The resultant salt,

di astereoi sonerically enriched, taken up in distil|led water 15 (20 m), is
treated w to-senejlbgy-8dnciétfyl3Rsdihydf-s-hydroky- 1 Hosxephio [BH16: indblizino
precipitate obtained is filtered out, washed with water, with acetone and
with et her ,[12n&rguinaliag-3ukdd@f?, J3thrdiongt 80[err]C in order to obtain 1.1 g of

whi t | d The, L att. i 4 i € : ith
20 nc Ie nt(:a r Zt? egd %1’9 ﬁﬂ@é‘ﬂﬁé‘?'ﬁi"’éﬁ% gﬁ%@gdrg%ﬁ'l Hi@ﬁﬂ)[tggé g%ﬂtqﬁa)éhtz‘@ﬁ ! ’(r?r- } e\rl\’1 to
obtain & yejuirdingg!18tuAM13¥)-glené s Mai ntai ned under agitation at anmbient 20

tenperature for 68 hours. eUfr.eci pitate thus obtained is fi]J]tered out and
washed wi t 15, ¥xdisthyl-ghiSe dihedrinsS H)-diydrowy-d h-dimetbylaminemethyl-1 pX¢R®er vacuum at

80[err] C i n.,pk! .1 0,.0bt ai 70. 0 s

5-et hyl -4 33 %3%1"6‘?0%'-2 3?gifa-qffi%g%éi‘ﬁé“{%l3,’@":"8?37] _indolizine [1,2-b]

qui nol i ne- 35 i e ! 1 :Bint arn.'bg)émd' 4tqy7jdnddliziied. Anal ysis
by chiral %P%@%ﬁdgiﬁﬁg@g?aﬁl@gﬁmuﬁﬁpw th a 2 ??S%Z]gradi ent of

acet oni t ri |[@,2-b] @iénoling3, HEHhbEPRdiore puf fer at pH 6.9, peaks eluting at 15

Goacr o0y b tntoey ey b SR HRC R el S g [, 470 7 ind i (128" ©
L‘(-)-[err]%dﬁ%ﬁﬂglgbg@m PIFP@oNd th D-(+)-[err]-methyl benzyl anine. In this

way the other enanfioner of’ 5-ethyl -4, 5-di hydro-5- hydr oxy- 1H oxepi no
[, 4" : 6, 7] H-brodwl-5-sthyb4[51diRydsp-Sefuidnaty- Hemethogy-1 A-pxepii)[3H 67 i s obt ai ned.

30 By using the.prcedures jndig ve, the follow ng products, which
al so form p#8 ‘9'26% [8}*?@ W%W%mliéﬁq\lﬁggﬂw&%msti tute preferred products,
can al so beg_ o[ A=Tok ; wl-4 5-di -5 -1H- i '4"6,7
10- henzy! oxy Lo -gedyjamincmethyl 4,5 ditydro-ydrosy- 1 rpsepine X671 40 6.2y
i ndol i zisno ipdoliziry [ 1¢R+dheplinsline, 1H(4H4 3 H)-didnedi one;

2112 0 el e RS 10 O P R ae B Alhg 0 5
10- di hydr Oxﬁjz-i]lqﬁi%lmélf% ﬁ@)ﬂ%@yl - 1H oxepi no
7-ethyl-7,8-dihydro-7-hydroxy-16-(4-methylpiperazino methyl)-9H, 11H-[1,3] dioxolo
[4,5-g] oxepino [3',4":6,7] indolizino [1,2-b] quinoline-9,12 [14H]-dione ;
20  5-ethyl-4,5-dihydro-5-hydroxy-12-(1-imidazylmethyl)-1H-oxepino [3',4":6,7] indolizino
[1,2-b] quinoline-3,15 [4H, 13H]-dione ;
8-ethyl-8,9-dihydro-8-hydroxy-10H, 12H-oxepino [3',4":6,7] indolizino [1,2-b] pyrido
~ [2,3-g] quinoline-10,13 [15H]-dione ;
S-ethyl-4,5,9,10,11,12-hexahydro-5-hydroxy-1H, 3H-benzo [g] oxepino [3',4':6,7]
25  indolizino [1,2-b] quinoline-3,17 [15H]-dione ;
8-ethyl-8,9-dihydro-8-hydroxy-14H, 10H, 12H-[1,3] dioxino [4,5-g] oxepino
[3',4"6,7] indolizino [1,2-b] quinoline-10,13 [15H]-dione ;
7-'ethyl;7,8-dihydro-7-hydroxy-]H, 9H, 11H-oxepino [3',4"6,7] indolizino [1,2-5]
pyrrolo [2,3-g] quinoline-9,12 [14H]-dione ;
30  7-ethyl-7,8-dihydro-7-hydroxy-1H, 9H, 11H-imidazo [4,5-g] oxepino [3',4':6,7]
indolizino [1,2-5] quinoline-9,12 [14H]-dione ;



[3 4':6, 7] i ndolizino [1,2-b] quinoline-3,15 (4H, 13H)-di one;

et hyI 5-di hydr o- 5- hydr oxy-9, 10-di ﬁt hoxy- | Hoxepino [3',4':6,7]
|ndoI|2|no [1, 2- b] qui nol i ne- 3, 15(4H, T3H)-dione; 10
_10- br ono- 5- et hyl - 4, 5-di hydr o- 5- hydr oxy- 1H-oxepino [3',4':6,7] indolizino

1,2-b no 4H 13 .
!brom)] 5qglt7 {‘3!‘917 ﬁt!‘iyij%&?d BY%V%X/E%’E)%O Pﬁ’é‘%ﬁﬁ'ﬂ%?’y“ &7 ndligined 142501 4 - 6 71
|ndoI|2|n ~di
S5-ethyl - O [ et%rﬁ%% @eﬂtﬂﬁ?ﬁe@l%ﬁh%ﬁ;&% hI gpgxy 1H-oxepino [3' . 4':6,7]
15 i ndoI |7zeth3d 7.8- dﬂmybl]o-i]-lhydrokyﬁH 3) Hoxeginp [lﬂl-ﬁ THindpligino [1,2-5] thiazolo

hyl d - I
ndol 21 ol e auimoine e A bR g | o one: | OXePno [37 e
7-ethyl 57, Ie yd, 71 i8dblizind H-[ 1, 3
di oxo?/o [48/'8@%&3‘@6#&??%&6&@%41{?Prﬁjxgli’(%lg:[ﬁg gﬁﬁéﬂn&f{]uynz l| nel 9n 12 [ ]
14H] - di ong1,2 line-9,12 [14H]-di
: e'lt_uhyl : dizﬂyq(ljl;ng |ge hydr[oxl;{] 115)ne(:1 i m dazyl met hyl )-1H oxepino [3',4"':6,7]
|ndoI|2|no [1, 2-Db] qU| nol i ne-3,15 [4H, 13H] - di one;

boltRe nﬂ/enﬁo ] indolizino

5. et hyl-4, 3.9, 1Q§aﬂxalﬁnflﬁ>ﬁ&hydésnoﬁmndlm®eduyt@pblmmms{ b] oxepino
[3',4":6,7] 25 i ndol i zi no 12- %Iqr]ollne

8- et hyI108 gﬁlhthw@a@w@smwﬁy puHm 1l plrogqtion CBLB%HILH ‘{39%°d1‘1“o%p| no
3',4":6,7
[7 et hyI ]érr&f"rﬁgljr(éh?oﬁgér oxy- ﬂ%gﬁd?woxféﬁuﬂlaﬁf%fo@' W%M Of; rl}doclzllzﬁl no

[ 1, 2-b] pyr 30 1 of® Ib
g nyl - 7, 8- 9 i of il 1kapBatic e (EOTH). 30 pB%l o 5."5"]“ 32’:;:}2 umin

[3',4':6, 7]and rsoa Inigif sapeirdaitzd pCIQi (Rhlarmmagerzecp,Mﬁ]ay,cﬁrm) with Owlthout

Lo T e 5 bRl Moo opet A P el BBl 71 70

[7 16t2h%i S'Zhadéézi Olf\ﬁgfyodgsdi%qr19Xd{mgiﬁylsﬂ$ﬁb)95@ PORBA)3at: S0 MM, /the ik dilutions

being carried out with distilled water. The final concentration of DMSO does not

exceed 1% (v/v). The reaction is initiated by the addition of a unit of DNA
topoisomerase 1 of purified calf thymus (Gibco-BRL, Paisley, United Kingdom) and is '
carried out for 15 minutes at 37° C. The reactions are stopped by the addition of 3 pl
20  of a mixture containing 1% dodecyl sodium sulphate at 1%, 20 mM of EDTA and
500 pg/ml of K proteinase (Boehringer Mannheim, Meylan, France). After an
additional incubation period of 30 minutes at 37° C, 2 pl of a loading buffer containing
10 mM of Na2HPO4, 0.3 % of bromophenol blue et 16 % Ficoll are added to
samples which are subjected to electrophoresis in agarose gels at 1.2 % at 1 V/em for
25 20 hours in a buffer containing 36 mM of Tris-HCI at pH 7.8, 30 mM of NagHPO4,
1 mM of EDTA and 2 pg/ml of chloroquine. The gels are stained with 2 pg/ml of
ethidium bromide, photographed under UV light at 312 nm with a camera and the
fluorescent intensity is measured with a bioProfil camera (Vilber Lourmat, Lyon;
France) with a view to determining the percentage of relaxed DNA. Each experiment is
30 carried out at least three times in duplicate.
In each experiment, the supercoiled plasmid DNA is incubated alone or with

topoisomerase 1. The reaction is completed within 15 minutes. For each compound
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2. Test on cell proliferation

10 Eight tumoral cell lines are used in this study: L1210 (mouse lymphocytic leukemia),
HCT15 and LOVO (cell lines of human colon adenocarcinoma), A549 (human lung
carcinoma), A172, U373 et U87 (human glioblastoma). All these lines are obtained

S from the American Type Culture Collection (ATCC), Rockville, Md. The L1210 cell
cultures in suspension are cultured in Dulbecco's modified Eagle's medium (DMEM)

15  (BioWhitaker, Verviers, Belgium) together with 10 % of foetal calf serum inactivated
by heating, 2 mM of glutamine, 50 U/ml of penicillin and 50 pg/ml of streptomycin.
The HT29 cells are cultured in mono-layer cultures in a McCoy 5a medium (Gibco,
Paisley, United Kingdom) together with 10 % of foetal calf serum inactivated by heat
plus 2 mM of glutamine and 50 pug/ml of gentamycin. The other cells are cultured in

20 an Earle's modified essential medium (EMEM; Gibco, Paisley, United Kingdom)
together with 5 % foetal calf serum inactivated by heat, 2 mM of glutamine, 50 U/ml



to be tested or control, the supercoiled plasmid DNA is incubated in the
presence of 500 [err]M of conpound to be tested with enzyne or w t hout
enzyne plus the conpound to be tested, % concentrations of 10 [err]M 100
[err]M 200 [err]Met 500 [err]M As |nd|cated in Tabl e, Exanples 2, 3, 4,

9, 10 and 11 inhihit the relaxation activit ouraged
t opoi soner a¥fepepciliin é"‘ij& BE/Ad 4 SHERTOmMyEiAn &M X“F glf fings Wﬂéﬁﬁﬂ‘gﬁé-ﬁg f AXED

DNA EXAMPL | ([err]M 10 100
200 Ehumxdubf 68 agn(osgpfre cgntammg 9@%%@5 @& 73 2

°1.1 EXGWD' Rhibition of the Iér cell line 8Prohfer~"_h9ioﬂ is determined u?h@g, @n MTT test. 15085. 7
Exanpl e 67 32.9 Exanpl e
9 77L1210 cells m a c@pire medium (accordigg Yo the needs of the. ecelibwedipme are
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50.3 > seededsg‘ é well of a "“Cf%'i"eé plate (“SSHSs?“'%‘ﬁe &%’Ffr%‘éi?‘isf @PBPP’(S?]‘“?O
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| eukem a), HCT15 and LOVO (cell 1ines of human col on adenocarci noma), A549
(human | ungstudwszltherm)ls ammubawai?svxét eddB 7of( the neompgluinddh kaa be destipd onl their hese

lines are obtained.fro c Type Cul ture || ection
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MM of glgt agiivieehylsafphbkide (DMPONaE al donBertatior f 50 M)/ Oth& dikitoaplofnkei n.
The HT29 cells are cultured in nono-layer cultures in a McCoy 5a nedium

(G bco, Pai mediggments arectattiedquio ir) the cylturk enedivin.h The ﬁ%l@bnccemmmn eBPMSQRr um

et hor o Sxceea Ll il s Sortidlh' e spRtamn ot efibdngits 3 Feicaly
(EMEM G begigy lﬂﬂe‘ s%'l\?e}‘nt Mﬂ&hﬁfﬂﬁlt{fb§ﬂﬁ9€95lv5129§ % rdé”vb%zai the toRpéiinds b be serum

i nactivated by tam ne
tested.

15 After the incubation period, the labeling reagent MTT (3-[4,5-dimethylthiazol-2-yl]-
2,5-diphenyltetrazolium bromide; Thiazol blue, Sigma M 565, Sigma, St Louis, MO) is
added at a final concentration of 0.3 mg/ml to each well. The cells are incubated for
4 hours at 37°C in a humidified atmosphere. This stage allows the mitochondrial
dehydrogenase of the living cells to convert the yellon tetrazolium salt MTT into

20  crimson formazan crystals. The supernatant part is eliminated and the formazan
crystals formed are solubilized with DMSO. The resultant coloured solution is
quantified by absorbance at 570nm by using a multi-cuvette scanning
spectrophotometer. The data concerning the proliferation is expressed as a percentage
of living cells in the treated wells, divided by the living cells in the controls. Each point

25  represents the average of three independent experiments, each experiment represents
six determinations.

For the other cell lines (HCT 1.5, LOVO, A549, A172, U373, U87), 1000 to 2000 cells
are seeded in the well of a micro-well plate 24 hours before medicinal treatment. They

are incubated with each of the compounds to be tested or their corresponding solvent

30 (controls) for 72 hours over a final concentration range of 1.10°10 0 1.106 M.
The results are expressed as percentages of the calculated proliferation by the optical

density (OD) of the cells treated with a medicament divided by the OD of the control
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living cell Examplede |12kt el Reld d,97al4 dghogy 19023 | ﬂﬁégcelkzﬁsgl " t}?
control s. |Each poi n{HET15r e {t2.0he 8680 ahe’%90 t|hp2E80 O dert: 90
experimen{s, each eXbOMOreht80r@hr|eteit § 9.0 d¢t62.00 aB8.68s| 210 t|hed. @R hir
cell lineg (HCT15, LAy® Ab4A,00A}7%.00U8721.0087)56.097036.00 2002.06k|{l 3248Pe
seeded infthe well oh19 m Ero3.owl| o2000| e9240 hpwEOME a4.00 NEB 10Nl 10.00
treatnent } They arelj bat | t N hé dungpot o 1800 qstxeob o
their tcor _espo%di ng UgZ%I/ent eg%ogg (?@%%ﬁ D Qgggo %gou?g:ggverl6_@0fi naj 0o
concent r afHg BArEe B et o110 IRE Y S, anLe [EX S
as per cen]at¥&meF 7t fy ‘%Q1CJFE&%% d¢%ﬁg1eggggg d%hebgégicagg ensi'gf(
of the celll s treatedHGRIR h dattedt | dP e$ 00 e 180 of 13 do ﬁé)l
ILOVO | 74.00 | 8500 | 44.00 | 31.00 | 21.00 | 4. .
AS549 91.00 | 88.00 | 50.00 | 31.00 | 23.00 | 5.00 3.00
Al72 97.00 | 89.00 | 44.00 | 36.00 | 19.00 | 3.00 1.00 |
U373 89.00 | 69.00 | 24.00 | 18.00 | 8.00 3.00 1.00
: U87 105.00 | 72.00 | 14.00 7.00 4.00 2.00 6.00
. Example 10 |L1210 | 91.51 | 97.94 | 89.28 | 67.32 | 31.51 | 19.78 3.65
~ HCT15 | 111.00 | 87.00 | 103.00 | 63.00 | 42.00 17.00 9.00
LOVO | 71.00 | 76.00 [ 77.00 | 52.00 | 29.00 | 18.00 4.00
A549 71.00 | 76.00 | 71.00 | 56.00 | 36.00 | 22.00 | 7.00
Al72 93.00 |92.00| 91.00 | 60.00 | 39.00 | 15.00 | 3.00
U373 96.00 [104.00| 87.00 | 35.00 | 20.00 | 10.00 | 2.00
U87 96.00 | 79.00 | 89.00 | 17.00 | 6.00 5.00 2.00
Example 11 [L1210 | 91.99 {8137} 23.16 | 1683 | 559 | 145 1.04
HCT15 | 71.00 | 63.00 | 45.00 | 23.00 | 12.00 | 9.00 9.00
LOVO | 66.00 | 42.00 | 29.00 | 21.00 | 8.00 3.00 3.00
A549 82.00 | 44.00 | 29.00 | 26.00 | 4.00 3.00 2.00
Al72 95.00 | 53.00 | 47.00- | 39.00 | 12.00 | 3.00 2.00
U373 50.00 | 30.00 | 25.00 8.00 2.00 1.00 2.00
U87 40.00 | 21.00 | 12.00 6.00 1.00 1.00 1.00

The

Al s.



63 cells (cells treated with DMSO) . As represented in Table Il, the
“conpounds to be tested have inhibited the proliferation of cells in a

dose- dependent manner. TABLE I PERCENAGE OF CELL PROLI FERATI ON EXAMPLE
-Cel | CONCENTRATION (nM I|ine 0.1 1 10

100 1 00Q 10_000 100 000, Exanple 3 L1210 87.22 68.92 42.64 26. 85
10.83 2.31  Dgvelopmentitestingvqyy g4 00 58.00 44.00 18.00 9.00
13.00 LOVO 108.00 86.00 54. 00 31.00 23.00 10. 00 12. 00 A549
132.00 111.00 75.00 39.00 35.00 10.00 11.00 A172  89.00 101.00
68.00  37The conipoufids acchbdifig to the Miventdais are ted@d0i visbpmsing4the ggouse24. 00
17. 00 13.Q0 9. 00, U8Y7 108. Q0.. 85..00 42. 0 23. 00 . .00.,4 5.00
6.00 Exanpld2} 'm&*@@‘as"‘éie.“ﬁm'ag??q'lhne- é‘%.eo%‘m“ %H‘zé’e “%‘?‘)‘bedl%)ﬁ.gﬁﬂ 8. 09
HCT1S 9l QR pBAR ke (IRfacB&, Lydh, Gance) . For LéepbrimentdO. 00
75 0 roBaee pd g, iy 18 pBAR, Rike (aacth, Lo Wance): Hor' dfbtimentdl). 00
56.00  36. Qgr OEJ%Z 1686 cells 1D, DR Qﬁ%?iéjected %31%0 route it femie BYD2F19mice0 The4. 00
31. 00 10. (P 73 86. 00 85.00 89. 00 63.00 30.00 16. 00 2.00
us7 9 @reBitnent Start®On dap 1 @Ger indeuldtidn of the lBokemig and continmespntihdayd @ 9
L1210 74.04 62,05 44, 72 34. 01 20.20 4.34 . 1.58 H 4. 00
5900 599808 She gompouisioty be desged are Midstpd bbb oF hvohouteat iferedty 0

500 3 OURRIBiohs g g Voflgdypiectelis lusi g1 0% of 3840, 0o

U373 1089 The noaStréfed mive. di6 betviéenOdry 98ardOday 14. #fter the injediowsgf L1210 105. 00
72.00 14. 00 7.00 4.00 2,00 6.00 Iixan‘epl e 10 L1210. %1 91 97.94
89 28 67 lapphoblastia leukemyiagells and ghe survival of the treated mice i§ monitored for a
% period extending up to 60 days.
The experiment is carried out with 5-ethyl-4,5-dihydro-5-hydroxy-1H-oxepino
[3',4':6,7]-indolizine [1,2-5] duinoline-3,15 (4H,13H)-dione. This compound increases
15 the life span of the mice by 50% at concentrations between 0.32 and 2.5 mg/kg
administered by i.p. route for 4 days and at concentrations between 0.32 and 5.0 mg/kg

administered by i.v. route for 8 days.



HCT15 111.00 63.00 42.00 17.00 9.00 LOVO 71.00
76.00  77.00 igﬂ!@ﬁ" mﬂgﬁu ﬂs 00 ¢4.00 A549  71.00 76.00 71.00
56.00 36.00 0380 9200 91.00 6000 3900
¢15.00 3.00 U373  96.00 104 00 87.00 35.00 20.00 10.00 2.00 U87
96.00 79.00 89.00 17.00 6.00 cpajM¥ 2. 00 Exanple 11 L1210

91.99 81.37 23.16 16.83 559 — 1.45  1.04 HCT15 71.00 63.00
45.00 23.00 12.00 9.00  9.00 LOVO  66. oo 42.00 29,00 21,00

8. 00 3.Q0 00 44 00 . 26. 0 4. 00 00
2.00 AL72 i ey "’6'6%88% ?4}9 camﬂ‘?alﬁ charagigrize 2" at the @@Sroxy 2'ae'Gﬂ?J3qf3
50.00 30. oftreciO : 0 : 1.00
12 00 6. ggmpt g glols a qugn%xy lgci&%,()or tht %ngspor%u%ee-lﬂg r r)%ncﬂi([? ésscu“f vi Vo
The conpoutfidm ahe @pdiing ¢fotHid tackdheeviri O dedivtivee sf Qhisi ﬂ-hydMQYbaeidJSbﬁ& the
nmouse L1210 | ynphobl astic | eukem a cell line. The tunor S are
mai nt ai ned PByrmageyticpllysacceptable sgftofithe latter. route in DBA/ 2 nice (Lafacedu,
Lyon, France). For experimental purposes, 10[err] cells / 0.2 M are
injected by i.p. route into female B6D2F1 m ce. The treatnment starts on day
1 after ingcWl @bmpbusdf atdeedihgllediim aNehaaibizidem that ishiddedmpbuall idaf 8. The
conpounds to be tested are injected by l.p or i.v. route at different
concent r at fermulahor fosmylg|(Uke i njected is adjusted to 0.1 m / 10 g of body
wei ght .,.,10 The non-treated mce die between day 9 and day 14, after the :
injection of L1210 | ynphobl astic | eukem a cells and the survi val of the
treated mce is m)ntord for a period extendifg upsto 60 days. The
'th5 thyl - o-.-- < hyd oxy oxepi no

6 5 3H) - diqas a)'II_J;ns conmpound

I ncreases 15 _tha ‘ z pf t\ie mce b L egyr at \ons Bet ween
0.32 and 2.5 &g ré@te ’
concentrati ons between 0. 3& )/ kg R;g
15 m HO'R, 0 an HO g ,?Ri”
0
- in racemic or enantiomeric form or any combinations of these forms, in which
R, represents a lower alkyl, a lower alkenyl, a lower alkynyl, a lower
20 haloalkyl, a lower alkyl lower alkoxy or lower alkyl lower alkylthio;
Rz, R3 and Ry represent, independently, H, halo, lower alkyl halo, lower alkyl, lower
alkenyl, cyano, lower alkyl cyano, nitro, lower alkyl nitro, amido, lower
N alkyl amido, hydrazino, lower alkyl hydrazino, azido, lower alkyl azido,
(CH2)mNR4R3, (CH2)nORs, (CH2)mSRs, (CH2)nCO2Rs,
25 | (CH)uNR¢C(O)Rs, (CH2)nC(O)Rs, (CH2)mOC(O)Rs, O(CH:)mNR¢R,
OC(O)NReR7, OC(O)(CH2)nCOZRs or (CHy).[N=X], OC(O)[N=X],
(CH2),OC(0)[N=X], aryl or lower alkyl substitutedor non substituted,
in which the substituent is a lower alkyl, halo, nitro, amino, lower
alkylamino, lower haloalkyl, lower alkyl hydroxy, lower alkoxy or lower
30 alkyl lowér alkoxy or R; and R; form together a chain with 3 or 4

members in which the elements of the chain are selected from the group
constituted by CH, CH;, O, S, N or NRy;
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(Gterr])[err][Nerr Oi@eir Ak, Ohglo] m;} Hinc, Gepie? QysrenlkylCipeyT ﬂkgrﬁ:ﬂ‘%t aryl
or lower a substjtute S e stituent is a
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al kyl hydr )én rower e?ré‘s@ﬁty i egétﬁi‘éﬁﬂy,:ﬁ a lower alkyl lower ﬁi\’%lyﬁydr@wﬂﬂo‘ﬂéﬂoxy or

R2 and R3 rmtoge r a chaih wth 3 or 4 nenbers in ch the el enents
“of_the chain are sel elkyledminootowenealigylp lppveroalkyli amined clslogiyl, Gpyesr pkylo, s N

NRLerrl; cycloalkyl, lower alkenyl, lower alkyl lower alkoxy, lower alkyl halo, or
| aryl or lower alkyl aryl or non substituted, in which the substituent is a
15 lower alkyl, halo, nitro, amind, amino lower alkyl, lower alkyl halo,
lower alkyl hydroxy, lower alkoxy or lower alkyl lower alkoxy; |

R represents H, a lower alkyl, lower alkyl hydroxy, amino, amino lower
alkyl, lower alkyl amino lower alkyl, lower alkyl amino, cycloalkyl,
lower alkyl cycloalkyl, lower alkenyl, lower alkoxy, lower alkyl lower
20 alkoxy, lower alkyl halo, or the aryl or lower alkyl aryl radical
substituted or non substituted, in which the substituent is a lower alkyl,
halo, nitro, amino, amino lower alkyl, lower alkyl halo, lower alkyl

hydroxy, lower alkoxy or lower alkyl lower alkoxy;
Ro represents H, a lower alkyl, lower alky! halo, aryl, or aryl substituted by
25 one or more groups chosen from the following radicals: lower alkyl,
halo, nitro, amino, amino lower alkyl, lower alkyl halo, lower alkyl

hydroxy, lower alkoxy or lower alkyl lower alkdxyi
Rio represents H, a lower alkyl, lower alkyl halo, lower alkoxy, aryl or aryl
substituted by one or more groups chosen from the following radicals:

30 lower alkyl, lower alkyl halo, lower alkyl hydroxy or lower alkyl lower

alkoxy;
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al kyl', &al g,, MdR,9. Apréient, mmdémweﬂ dvkerlalkyl em@yl; al kyl hal o, 10
| ower al kyl hydroxy, l'ower al kox | ower al kyl |ower al koxy; R6 and R7
represent, andependemnfgsemSIHerq) r al kyl, lower alkyl hydroxy, |ower

al kyl am ng | ower al k | 0 al am no, cycloal kyl, |ower alkyl
cycl oal kyl 71 ower al K ?ﬁe ts%‘?’% | ower al koxy, |ower alkyl halo, or
aryl or | OH?JaI@RS}(O %préseﬁr maeﬁenaahgi H, uhisdlowen altl, Wwer AkosyibB hydrogy)t is a

15 nitro, am no, am no |ower alkyl, |ower
al kyl hal oRad ower al ke;preslem&bmyhald) ower al koxy or |ower alkyl | ower al koxy;

Rl err] represents H .alo hydr oxy, am no,
ari no MdweRaal kyl |, | Bw?seaﬁstyﬁ lawrrr%frl @éby e @83@' sal kyl am no,

cycl oal kyl o | ower al kyl, ifi éer%lnﬁiﬁ' d bweén @hiesy! . | ower al koxy, |ower

al kyl Iovver 20 n ifteg giy, | ower al k’il hal o, or the aryl or

I r al kyh aryl radnschbrz;uindtltut ed or non substituted, in which the
ubstituent is a |ower alk

hal t | l,, |
ZI kyl hal 09 | ower al, R‘}Rre#ﬁ’?éra&é?t%gg'ﬁ&‘ ;‘]%I&)dew Pﬁ\?ﬁl?rg%ﬂn%\y,\?{e[‘? 8W§¥ clig kg\)/(vgr
R Rlerr] repr gé)%'at ith*4 %o lpmfnbgrlsk)ﬁ TeﬂrQ&@ﬁflrgou g Cﬁlrféces?ér}‘ to Of

aryl substituted by osen omthe

fol  owgg radicals: kempletedlskidl heieadogchmlgrwp aid nwelecedi fioni other gedupy| |
| ower al kyl hal o, |ower al kyl hydroxy, |ower alkox réagvx%g al kyl | ower
al koxy; R[err] constifued ebenPs B, G@Hp.ovel, alNkyN] Regf| "Hald,

| ower al koxy, aryl Orgaﬁrégeuﬁféglfytacwﬁt%iepa}fﬁmﬁe%ﬁe{f‘)re groups chosen from

the foll ow ng r adi caP ower | ower al kyl hal o,
| oner al kyl hydroxy or | ower al kyl |ower alkoxy;

3. A compound according to claim 2, characterized in that
20 R, represents a lower alkyl, a lower alkenyl, a lower alkyl halo, a lower
alkyl lower alkoxy or lower alkyl lower alkylthio;

Rs represents H, halo, lower alkyl halo, lower alkyl, lower alkoxy, lower
alkyl lower alkoxy, lower alkyl lower alkylthio, cycloalkyl, lower alkyl
cycloalkyl, cyano, alkyl cyano, lower alkyl hydroxy, nitro,

25 ~ (CH2)nC(O)Rs, (CH;)uNRsC(O)Rs, (CHz)uNRsR7,
(CH,)uN(CH3)(CH2),NR¢R7 , (CH2).OC(O)Rs , (CH2)»OC(O)NRsR7
or (CH,)J[N=X], OC(O)[N=X], (CH,)nOC[N=X], aryl or lower alkyl
aryl substituted or non substituted; |

Rizand R;3  represent, independently, a lower alkyl; and

30 Ry represents ORy;;

Ris,Rie and Ry represent H;

or a pharmaceutically acceptable salt of the latter.



Rerr] a lower alkyl, aryl, (CHerr])[err]OR err]
TCHerr])[err] ﬂlg ﬂ[ﬂiﬂ-’% I“i[err]Nngrr]R[err] or
(CH[err])[err] and R[err] represent, independently, a

Jower alkyl, aryl, lower al koxy, aryloxy or amno; 5 Rlerr] and R err]
represent, independently, H, lower alkyl or aryl; Rerr]
represents H or OR21; Rferr] represents OR[err] or NRerr]Rerr];

Rl err] and4RA&bmpounidigcosdim to dlaidesoehaimeﬂuged dﬁ;hahal o | ower al kyl, | ower
al koxy or hydroxy; R20

resents H or h
representsRi, a i onerepassepis,a lewer @RY'OE ‘("E‘fl{"&ﬁ“b’})a GWF‘] éﬁq‘é}aﬁ or #0‘”"’

IS an integer conpri and 6; n iIs 1 or 2; and q
represents an mtege?lﬁ Hgﬁ%%ﬁ? and [NJerr] X] represents a heterocyclic

group wst hR4, Rpand RErépeésent, ?ﬁdép&ﬁdéﬁt@ﬂﬂ achald) éovedraalkyl mloekwmrytlldyb nitFo,
~conpl ete sai d het erocyclic grou and seI ected from the up consél tuted
by O S, CHerr], Chnidq, lomerep ifte, hydrziney floweyy alak}’b TAHRRUEFER | y

t abl It of t | at t |
characterized in thalo%s ® @sf/errﬁz‘d% corpAy: R oo BoliB-ORec, STRRSR:
| oner al kenyl, a | O\N@@Har gm)]mal(jc(@NWr(@J[m[NJ@W (@HK)Q@II(OD[N#W}H

al kyl | ower aI kyl t hi O; esents H, hal o, |ower alkyl
hal o, | ower alkyl, | eutstitusédk oxynonl slwstitutedken (]G!@é[tN@chm’sz lapdieRs foirmy |

vy B0 e oy it ot S oY e it LAl

CH N ,
e R st e A O
( err])[err] CC(O RNRo[], (CH err])[err] QI(O)NR[err] R[err] or

N 0) CH I
EShANS MRS SR N0 G AV T G AT cAe st A S

st eSS o e i o,
15 nitro, (CH,)..C(O)Rs, (CH;)uNRsC(O)Rs, (CH;)xNRgR7,
(CH3)uN(CH3)(CH2).NRgR7, (CH2)nOC(O)Rs, (CH2)nOC(O)NR¢Rs,
(CH.).J[N=X] or OC(O)[N=X], substituted or non substituted or
(CH2).OC(0)IN=X];
R¢ and Ry represent, independently, H, a lower alkyl, lower alkyl hydroxy, lower
20 alkyl amino lower alkyl, lower alkyl amino, cycloalkyl, lower alkyl
cycloalkyl, lower alkyl lower alkoxy, aryl, lower alkyl aryl or lower
alkyl halo;
Rs represents H, a lower alkyl, lower alkyl hydroxy , lower alkyl amino,

lower alkyl amino lower alkyl, lower alkyl amino, cycloalkyl, lower

25 alkyl cycloalkyl, lower alkenyl, lower alkoxy, lower alkyl lower alkoxy,
lower alkyl halo, aryl or lower alky! aryl;
Ro represents H, a lower alkyl or lower alkyl halo;
Rio represents H, a lower alkyl, lower alkyl halo or lower alkoxy;
Ru represents a lower alkyl; and

30 RyandRys represent, independently, H, or a lower alkyl,

or a pharmaceutically acceptable salt of the latter.



.or a phar ITB.CEUtI salt of the latter. 4. A conpound
according to cl ﬂiﬂﬂ;}"‘ j rzed Ingbhat R err] represents a
| ower al kyl, | ower al kyl halo or a | ower alkyl |ower

.al koxy; 5 R[err] R[err] and Rlerr] represent, independently, H, a halo,

| ower al kyls, b\ah&npblﬁiﬁeﬁccél‘d‘iﬂg 10 Rialrh G, oamaenzddomefhaakkweplemmb:hehmdylaz| no,

| oner al kyl hydrazi no, azido, |ower alkyl azido,

(CH err]) [ €roupney pharriaegutically gocegtable sl @frthq BReerr],

(CH err])[err]SRerr], (CHerr])[err]C(ORerr], QI(O)NR[err] Rlerr],
(Cl-l[err])[err][N[err]X] or (Cl-l[err])[err]OC(O)[N[err]X] substituted or non
substi t ut eq. Arcoffpofthd BEcdtdihgdo clfim SEkuridierid it §did EOmPOTA is of formula
together a chain with 3 or 4 nenbers in which the said elenments of the
chain afe €B}ena pharmaceutically ageeptgdblessiiafithedatter. by CH, CHerr], O S, N or
NR[err]; Rerr] represents H, halo, |ower alkyl haI o, | ower

al kyl , Iomer al koxy, |ower alkyl |ower al koxy, |ower alkyl |ower alkylthio,
| over al kyly RyHnihbind a€tording to claim 5 charadibriZef in that Eﬂ"ﬁ:@ﬁbﬂ)ﬁr{deiﬁ of frdu er r] .
(CHerr])[err]NRlerr]C(OR®err], (CHerr])[err]NRlerr]Rerr],

(CH err] ) [ €H);joxa@HammacktiaHy ecaepteblersal} biherlatieR] err ] ,
(CHerr])[err]CC(ORerr], (CI—|[err])[err]OC(O)NR[err] Rerr],
(CH[err])[err][N[err]X] or OC(O[Nerr]X, substituted or non substituted
or (CH\grrlg) [ ch @ EM&H%L% clatn 6! ]chf]'EaeB{e‘ar inl that Kzeﬂ{dekg NYepresent,
|ndependentfy, ower al ower droxy, [ower

al kyl ami nmdepemienﬁy kH,I 3 ldvmmlk)da,lhajd lawemdkyld;alﬂ oa((EI;I&),..OR@,vm Rahmilks,

CIELO A, b s efnd et S e Sl
T ower al ky'mcfégkri&n%oﬁe% I%Né}”an&m(@ﬁé*@‘fﬁké B @ﬁzwﬁmﬁ n%hkéﬁ'b Hleﬁoor

cycl oal kyl ower a enyI | ower
al koxy, | osgbstitihtéd by b Qomesr alilyk O ¥, phhM@éutﬁiaKyhcd& able salt yF theratteomer ~ al kyl
aryl; Rerr] represents H, a | ower alkyl or |ower alkyl halo;
R[err] 15 represents H a Iovver al kyl, lower alkyl halo or |ower

al koxy; R| Y A compound accd I%Enegs i Ovﬁarac% z\éh; inaﬁgt R, represents H or
(CH2)NR¢R in which R4 and Ry represent, independently, H or a lower alkyl, and Rs
represents H, a lower alkyl or (CH,).[N=X] substituted or non substituted and [N=~X]
represents the piperazinyl or morpholinyl group and said substituent is a lower alkyl; or

20 apharmaceutically acceptable salt of the latter.

10. A compound according to claim 9, characterized in that R represents H or a halo;
and R; represents H, a lower alkyl, halo, or ORs in which Rs represents H, a lower
alkyl or lower alkyl aryl; or a pharmaceutically acceptable salt of the latter.

25 11. A compound according to claim 10, characterized in that R, represents H, chloro
or fluoro, and R; represents H, fluoro, chloro, methyl or methoxy, or a

pharmaceutically acceptable salt of the latter.

12. A compound according to claim 9, characterized in that R; and R; together form a

30  methylenedioxy or an ethylenedioxy; or a pharmaceutically acceptable salt of the latter.



R

30 R err] an resent I ndependently, H or a lower alkyl; or a
“phar maceut i cal t!m t of th | atter. 69 5. A conpound
according to c L |zed in ?hat Rlerr] represents the ethyl
sgroup; or a phar maceutlcally acceptable salt of the latter. 6. A conpound

(0 or 8 M SR aiRpiastiohfihe Snafbria@ il i T ithoofnd s RERY 1 °
according fr@nﬁhébfﬂcﬁc@%l‘r@ﬁﬁoﬁﬂix@@@tHerfoﬂé\ﬂx‘thhﬂjl&O”pound i's of forrml a
(Ir); or a pharnaceutlcalli;yacceﬁaable salt of the |atter. 10, 8. A

conpound aeesthyilics-dibydsioai-hydsoxy: hraxepiap i3 6. H-indelizined 1 241 quinqlisgy esent |

|ndependent ower al kyl, halo, |lower alkyl halo or
(CHerr])[err %FWEI?{H) e Rlerr] and Rlerr], together, forma

net hyl egedL ,426.d]-deliz sent,
[ nde);;engent ??2 (Iniléthgn4 gﬁ@h?sm?@s&[lg%ﬁgpﬂ NR[ e]r rm IR elirl? EE‘M

(CHerr])] equ‘p{)N[eelt‘ ﬂﬂ(‘}H,d&H)duinst ituted or substituted by a | ower alkyl; or

2 oo bl G5 R RS e FoionsiaH el bR e RS
(CHerr])[ ep ldﬂ'aignﬁdo‘i{z%r[l zu;] c{j‘m{oﬁhe E?bqsr(lsﬁpstoﬁé err] represent,

I ndependent | ower ™ al Rl err]” represents H a | ower alkyl
or (CHerr ]-)lpéleniy[ldﬂfyei eihyd-4 §tmhydr¢-ﬁtlgdrqu-ldbnxqzmﬁ’ﬂuﬁédl-lmﬂpml_[bﬂr] X]
represents e pi per hol i nyl group and said substituent is a
| oner AP kyl %TBH““QIG“"fég b#érlﬁélgoﬁ’f’gcal |y acceptable salt of the latter. 10.
A conpound, aﬁ{gﬁsg[dusﬁa 5%%.%@@{3(& mghagsi '61]hﬂ&oli%in%r['1]2-15]epresents H

or a hal o; érr represents hal o, or OR[err] in
Whi ¢ch R err juinelimes3,¢ 6 (43 H)-diameer al kyl or Iower al kyl aryl; or a

Becordi ng. t3HiReRBRnaHE Al ?L%tpﬁe#ﬂﬁw A g Bppa BTN, o,
fl uoro, andgg'[,‘farg-} '58&[% ’§a u"fl(#mgr:;olsgp}p_{m_ hyl or nethoxy; or a

phar maceut i cce the lTattfer.” 1 A conpound according to
claim s chatawle} ﬂacﬁd-4 ,Srditlydio- %wmkyaodndﬁnw]ﬁmmnﬂér 4%.67Mm a 30

(r)r;at []Kleeln:'?![ (0)'¢ m%loﬁnz %i[qr:nnlo(lalggallg)((&%/f? 1:(;)][]) 3l0g2ar maceut i cal | y acceptabl e salt
- 9-chloro-5-ethyl-4,5-dihydro-5-hydroxy-10-methyl-1H-oxepino[3°,4’:6,7]indolizino
[1,2-b]quinoline-3,15(4H,13H)-dione
- 5-ethyl-9,10-difluoro-4,5-dihydro-5-hydroxy-1H-oxepino[3’,4°:6,7]indolizino[ 1,2-5]
20 quinoline-3,15(4H,13H)-dione
- 7-ethyl-7,8-dihydro-7-hydroxy-9H, 11H-[1,3] dioxolo [4,5-g] oxepino [3°,4":6,7]
indolizino [1,2-5] quinoline-9,12[14H]-dione
~ - 9-chloro-5-ethyl-4,5-dihydro-5-hydroxy-10-methoxy-1H-oxepino [3°,4°:6,7]
indolizino [1,2-5] quinoline-3,15(4H,13H)-dione
25 - 5-ethyl-4,5-dihydro-5-hydroxy-10-methoxy-1H-oxepino [3°,4°:6,7] indolizino [1,2-B]
quinoline-3,15(4H,13H)-dione
- 9,11-dichloro-5-ethyl-4,5-dihydro-5-hydroxy-1H-oxepino[3’,4’:6,7]indolizino[ 1,2-
blquinoline-3,15(4H,13H)-dione
- 5-ethyl-9-flouro-4,5-dihydro-5-hydroxy-10-methyl-1H-oxepino [3°,4°:6,7] indolizino
30 [1,2-b]quinoline-3,15(4H,13H)-dione
- 5-ethyl-10-fluoro-4,5-dihydro-5-hydroxy-1H-oxepino [3’,4°:6,7] indolizino[1,2-
b]quinoline-3,15(4H,13H)-dione



70 13. A co i o claim6, characterized in that said conpound
I's sel ect edwum]m Iﬂmmu; correspon,ql ng to the follow ng fornul ae: -
5-et hyl - 4, 5- df hydr 6- 5*hy#r oky- 1H oxepino [3',4" :6,7]-indolizine [1,2-D]
qui noline- 3,15 (4H, 13H)-dione 5 - 51

auinol | ne. 310l S SR Pooleding (-G BMPARRSL B i ory
10H, 12H-[ 3B]dtindlingsi 15044733 @]on@xepl no [3',4':6,7] indolizino [1 2- b]
P By

qui nol i ne-10, 13 (15H) -di one - 10-benzyl oxy- 5 ethyl-4 5-di hydr o- 5- hydr oxy-
1H oxepi no- [IQ-chIQto- -@hY/'jQ-ﬂmeH Sdihydfoz5-hydrogy-1H-oxspingUB b6, Alnddlizing ( 4H,

13H) - di 10, - di hyd 1H
13 o o 7) ARl R o e 3”18 (ar, 1309 -dione - 11

- (di met byl arsi 120dismi by s - &sl 104diRyddbstyy Pif- ﬂmﬁphomo eHethytln Bronepibig- 0xepi no
[3 4' 7]-|ndoI|Z|no[ 2- qui'noline-3,15 (4H, 13H) -dione 15 -

_et hyl - 9- f [H¥ cﬁflﬂllﬁohzmq{dr%b uinplines3yt S (9418 Mdigne1H- oxepi no[ 3' , 4' : 6, 7]
|ndoI|2|no[

0" ohl O o - S RAEhTES BRntert s Emitr s g d%rfa?tﬁw-ﬁlp%s‘z@apwofg@7l4-

. 6, 71|ndonm¢qahaﬂb qu%monﬁé-srlscﬁiﬁkﬁmonéw dione - 5-ethyl -9,
10 di fluoro-4,5-d dro- 5- hydroxy- 1H oxepi no[3',4' :6,7]indolizino[ 1,2-b]

20 qU| nél-ethbd-43$ d@@nﬂ-ﬁ hjtcﬂfbbty-dﬁmhyl—lﬂexdmdo['&,,a’ d?hydblrzm?:{h?dr oxy- 9H,
L) DA A DR, o 61 oo e (0]
o o S4B S BRRD .
[ 8, 4 . 6, 7] -1Hiabakpino[3G4(: 6,7]indix}hzqml [r]m-b]rt[iﬂxﬁ)lmé-B(léHH,l3m-ddmene - 9,1
-Gl chloro & gl ol &l e, ST Ox- T oxepl nol 3 it ey el 21 ol
|5 ngt)lhlylm ?]Of b%ﬂn‘?o[&’ 5’.&','71?9(&&19“15[1@2’-915&?6&6“:1&-9;1@?4#,&bH}-b%o%ep' no [3",4" :6,7]
15 - 5-ethyl-4,5-dihydro-5-hydroxy-12-(4-methyl piperazinomethyl)-1H-oxepino
[3°,4°:6,7] indolizino [1,2-5] quinoline-3,15(4H,13H)-dione
- 5-ethyl-4,5-dihydro-5-hydroxy-12-piperidinomethyl-1H-oxepino [3’,4’:6,7]indolizino
[1,2-b]quinoline-3,15(4H, 13H)-dione
- 5-ethyl-4,5-dihydro-S-hydroxy-12-morpholinomethyl-1H-oxepinol[3°,4°:6,7]
20 indolizino [1,2-b]quinoline-3,15(4H,13H)-dione
- 5-ethyl-10-fluoro-4,5-dihydro-5-hydroxy-12-(4-methylpiperazinomethyl)-14-
oxepino[3’°,4’:6,7]indolizino [1 ,é-b] quinoline-3,15(4H,13H)-dione
- 5-ethyl-10-fluoro-4,5-dihydro-5-hydroxy-12-morpholinomethyl-1H-oxepino
[3°,4°:6,7]indolizino{ 1,2-b]quinoline-3,15(4H,13 H)-dione |
25 - 5-ethyl-9-fluoro-4,5-dihydro-5-hydroxy-10-methyl-12-(4-methylpiperazinomethyl)-
1H-oxepino[3°,4’:6,7]indolizino[ 1,2-5] quinoline-3,15(4H,13H)-dione
- 5-ethyl-9-fluoro-4,5-dihydro-5-hydroxy-10-methyl-12-morpholinomethyl-1H-
oxepino[3°,4’:6,7]indolizino[ 1,2-b]quinoline-3,15(4H, 13 H)-dione
- 5-ethyl-9-fluoro-4,5-dihydro-5-hydroxy-10-methyl-12-piperidinomethyl-1H-
30 oxepino[3°,4°:6,7] indolizino [1,2-5] quinoline-3,15(4H,13H)-dione
- 8-ethyl-2,3,8,9-tetrahydro-8-hydroxy-16-(4-methyl piperazinomethyl)-104,12H-[1,4]
dioxino [2,3-g] oxepino [3’,47:6,7] indolizino [1,2-5] quinoline-10,13[15H]-dione



S0 [1, 2b]quin 13H) - di one - 5-ethyl - _
10-fl uoro-4, 5-d| @“ﬁ%ﬂﬂlﬂuﬂﬂ 1Hoxgpino [3',4' :6,7] indolizino[l ,2-
b] qui nol i ne-3, 1%(4H, X3Hr- dfone -

110- chl or o- 5- et hyl - 4, 5-di hydro 5- hydroxy- 1H oxepino [3 ', 4

: 6, 7] i ndol [ i
151 714 ndol L siapld- 2ol UnLIDEI B8 hfmometyi 1 .,
: 6, 7] i ndol i pkepind[3’,2* @Yhmdorh@inbhez-a]qlxﬁ(onhé-l;iI5|§4hl|lB)H}}dﬁne -

5 12-di et hyl - 4, 5-di hydro-5, 10-di hydroxy- 11 -norpholino nethyl- 1H oxepino
[3',4" :6, 7] [ ndoI I zino[ 1, 2- b] qui nol i ne- 3, 15 (4H, 13H)-di one -

5,12-di et h 10- net hoxy- 1H oxepino[3 '
06, 7] i ndo 'J[’%Qééﬁﬁf}'aﬁu n %‘ﬂégﬂpi@‘gh?%él-l) di one -
5-ethyls4, 5 d| hydro 5- hydroxy 12- met hyl - 1H-oxepino [3 ', 4

: 6, 7] i ndol | zino[1, 2- ] qui nol i ne-3, 15(4H, . 13H) - di one_-
9- chl or o- 514t ﬁy?omp%mél mamt%ylamﬂy-cwaﬁtéﬂm%yt that Re- andh Ry|represent

Gt ot 1 no- gt Bt RRUD NG e, soBer e B KorpbroRe be Ry and By,
10- met hoxy togkthemfsri® hiettyteakdivky dHeth@smddi [ﬁa andtRs re;resent independently,
:6, 7]indolizino[1, 2- blﬂw noI|ne 3,15(4H, 13H)-dione 1 -

5-et hyl - 4, sl,au lnw@r alks szaiz)amxzo(4CHe)-nH\;»=|=X]onmsxdztihmdeohyu@sﬁtum bx@pi no

[3.4 d | 15( 4H, 13H) - di -

et hyl“? A RO s P o £97 PR Ot HOED R aesgrindt or  lower
3',4':6, 7 | -

B e e
2Q_ i ndlsivier |ali@l iry}; 2r b pharnmotutivellBactEiftdble $8t-HF he datter.- 5- et hyl -

10 fluoro-4, 5-di hydro- 5- hydroxy- 12- (4- met hyl pi per azi nonet hyl )-I H oxepino[ 3
',4" 16, 7]|ndol I zino [1, 2-b] quinoline-3, 15(4H, 13H) -di one - 5-ethyl -

6. 711 ndol 151 o[ PSR acRRG LY dfplaplRRES one“&%*‘%‘i"*ms ot
5- et hyls 9- (CligrNRB Hincwhieh rRz;— ﬁxthdrmdgpendf!htlyﬁtdpyésent H or a lower alkyl, RS

12- (4- met hyl pi perazi nonmet h ? 1H oxepino[3 ',4" :6,7]indolizino[l, 2-Db]
qui nol i ne- Eepresents) H. -dpwer alkyl or (CH2)u[N=X] non substituted or substituted by a lower

alkyl and [N=X] is the piperizinyl or morpholinyl group; and R;; represents ORg, in
which Rs represents H or a lower alkyl; or a pharmaceutically acceptable salt of the
latter.

20
16. A compound according to claim 14, characterized in that R, represents H or halo;
R; represents H, a lower alkyl, halo or represents ORs, in which R¢ represents H, a

lower alkyl or a lower alkyl aryl; or a pharmaceutically acceptable salt of the latter.

25  17. A compound according to claim 16, characterized in that R, represents H, chloro
or fluoro; and R; represents H, fluoro, chloro, methyl or methoxy, or a

pharmaceutically acceptable salt of the latter.

18. A compound according to claim 15, characterized in that R, and R; together form

30 dioxymethylene or dioxyethylene; or a pharmaceutically acceptable salt of the latter.



- 5-ethyl-9-flu o - hydr oxy- 10- et hyl -

12- mor phol i noneﬁz’llﬂlllﬂﬂﬂ mﬂ@mﬂﬂ?’ ", 4" 336, 7]indol i zi no

1, 2- b] qui nol i ne- 3, 15(4H, M3H)s- di*one -

- et hyl -9-fl uoro-4, 5-di hydr o- 5- hydr oxy- 10-nmet hyl - 12-pi peri di nonet hyl - 1H

30 Oxeﬂb.nn[oa'mpéhﬁcﬁa&l)rdi@lgm &R dhdradreRkedin AR safdecompbrhd 18 seRidleddi One
8-ethyl -2, 3,8,9-tetrahydro- 8-hydroxy- 16-(4-nethyl piperazinonethyl)-
10H, 12H- [ 1 fepmn thie prodvets Rrigsppindmgdop ithecfoll@wing fomyulde: i ndol i zi no [ 1, 2- b]

i noline- - di - 9-ch| -5-et hyl -
e YT E e en WA
6, 7] i ndol i ég@?ﬁ#??ﬁleﬁiﬂﬁgmtbne- 3,15(4H, 13H) - di one or a pharmaceutically

accept abl e atter. 5 14. A conpound according to claim7,

char act &r i zethyl B-etHybp-Hydrauycy-(B3hydegiyaseiyl-9-dxade PANIRIBliziHo-[ H2-4 | ower al kyl,
hal o, | ower a_IkFI halo or, (CH err])[err]ORlerr], or Rerr] and R err]
t oget her f oAWingling{Hhtsepiana®y or et hyl enedi oxy; Rl err] and R err]

represent, ipn ent | | owe Kyl 1 err r .err err] or
(S orr1y PP RRTERAD srehimuiprieihy ooty (uEabdiioi T b ey
al kyl; Rer b—ﬁr@ﬁlbﬁ%%&ﬂs H Rlerr] represents ORerr], in which R6
represents Zor a lower alkyl, or NRerr]Rerr] in which Rerr] and Rerr],
i ndependent methyl Bertind-$abydrbxyay-(Bsadroginkethyl-9%exd (1aH)dindedizinat[k2+-blar yl ; or a
phar maceuti cal | ceptahle salt of the latter. 15. A conpound according to
claim13, ¢ 1 ANglRat R4 represents H or 15

15" o AdnalnesfyDapsopiana

Fopt osent - e B efilrd Bifubrd-Bllichp-iedhistofeno. oI TR dRRls;
(CH err]) [ e(r,2iBNgainblind-73Dpropioadte t ut ed or substituted by a |ower alkyl and
[NX] is the pi ‘perl zi nyl or norpholinyl group; and Rl err] represents

OR[ err], i nethyl BiethybBrhvdraxyeniSshydranymethybRerxod(l kil)-indotizinofharbtaceut i cal | y
acceptable salt..of ,the Jatter: 20 16. A compound according to claim 14,

characteri zgﬂlnPWet"{]'éfB'HQOBH"fter epresents H or halo; Rlerr] represents H a
| kyLl )| Al Sv_{aF bR.1.6MH | LebEesgts H,
ower o1 Ky “HBuS) St ERIERA S Eh om0 e BiEb I S i T o

t he | att er. q@ibolinet7-yl)4progiopmend accordi ng to claim16, characterized in
that R err] reﬁ)resents H, chloro or fluoro; and err} represents

fluoro, ch BresbyhyelRyethybn8-hydrawympthybp-axo (1 |} indoligino-[1,2-8] quinoline--y1)-
B-hydroxy-propionic acid |
- 1-(12-benzyloxy-8-hydroxymethyl-9-0zo (11H)-indolizino [1,2-5] quinoline-7-yl)-B-
20 ethyl-B-hydroxy-propionic acid (E)

or a pharmaceutically acceptable salt of the latter.
20. Preparation process for the compounds of formulae I and II according to any one

25 of claims 2 to 19, characterized in that:

- camptothecin a-hydroxylactone of general formula

30




_phar maceutic I alt of the latter. 18. A conpound according to
claim 15, chg Hgﬁmﬂ fl r’ﬂlﬁat R2 and 7[‘?3 together form 30 di oxynet hyl ene
or di oxyethyl enes ‘ar & pkar#aceutically acceptable salt of the latter.

219. A conmpound according to claim 7, characterized in that said conpound is

sel ected f¢o prodyct orr ondi to the. ] f e -

Fort - but yl I S RP RO RE I8, RO Y e s sl e, PR

(11H) - i ndobtder e9olbtaih tBe BlhydrHdxyRkioN6f denktal fathdRi Anate 5 - ethyl
[err]-ethyl-[err]-hydroxy-y-(8-hydroxymnet hyl -9-oxo (11H)-indolizino-[1, 2-Db]
qui nol i ne-7-yl)-propi onate ‘R
[err]-ethyl-[err]-hydroxy-[eff]-(
1, 2-b] quinoline-7- vyl )R j
[err]-eghyl-[err]-hydroxy-
10 qui nol i ne-7-yl ) - gr @R
[err]-ethyl-[err]-diflub®Ro-

i3 hydr oxynet hyl - 9-oxo (11H)-indoli zi no-[

(8- hydr oxynet hyl - 9- oxo

(11H)-indolizino- [1,2-b] quinoline-g4- ropi?nate - et hyl
[err]-ethyl-[err]-hydroxy-[err]-(8-hy¥r oxyNet hyl-9-oxo
(11H)-indolizino-[1,2-b] quinoline-7-ylx#T3 opkonate 15 - tert-butyl

[err]-ethyl-[err]-hydroxy-y-(8-hydroxynet hyRy 9@o (11H)-indoli zi no-[1, 2- b]
qgui noline-7-yl)-propionate - [err]-ethyl-y-( 12-etﬁy| - 8- hydr oxynet hyl - 9- oxo

11H)-i ndoli zj.no- , 2-b ui noline-7-yl)- [err]l-hydroxy-propionic acid -
Lorr] - (8- BB Bios Ray R B2 8 Rentave s e pdicaibb pEsen [ 1. 2- b
qui nol i ne- 73 - ] ' ~{er - j.Qnk Lo or a
phar maceut i é:xgﬁnﬁﬁ{?ge%g lﬁ%l fgrné%({??ﬁ%#ar%ﬁéﬁ#rgwgéﬁgﬂ&ﬂggﬁggiaaiagg I?gdr?% Bé(g%:’ess for
t Re, conpouisdsutobyf wearmente witharad dpprepincy dixidiziig agem emeas2fo prodicecthei ns 2

to 19, characterized in that: - canptothecin [er rf]f hydr oxyl act one of
general f ofPRI$SRORGING garppnyls in order to obtain a compound of formula B
- R, Rs
15

20
in which R;, Ry, Rs, Ry, Rs and Ry have the meaning indicated above,
- then treatment is carried out With a functionalized alkylating agent and the formyl
~ function of the compound of formula B thus formed is cut in order to produce a B-
hydroxyester of general formula C
25

Ry Rs

30




Jn which R| rr] Rlerr], Rlerr] and Rlerr] have the neaning
i ndi cat ed Jmmmmmmﬁsm in order to,;obt ai n the a-hydroxyl actol of
general forrul & err] 10 in which Rerr], Rerr], Rerr],

Rlerr], Rerr] and R err] have the meani ng i ndi cat ed above - in conpound A

thus for megy whizg FGARD ) RATAOR PR\ Gink IRYKH AL tﬁéﬁeﬁﬁuﬂm&he&% ﬁ%&k# s cut

by treatnment with an appropriate oxidizing agent so as to cet
cor r espondirepseseatsbORy lapd iRy topchsents @ loheniatkyh oyolvalighdowér ﬁlkyhuj'd?odﬂcym Rs

and Rlerr] l?\"&?fé’"fq%'[ Mlaﬁgl OPV&%P@HOMMBL&%Q‘ anIRLg{ Hent RI[ gr::!ar r :Qégrr]
S omound o PR coftBBuAG Tt Genitl Tohiila YS! oyBfideg! 1° ol W) lddiEE 0 @1 (1€

conmpound of ormed I's cut el £ prodfe

hydr oxyést aydokylgeosic 2bmboumdibfeferabfodhula D [err ] 30 in
which Rerr], Rerr], Rerr], Rerr], Rerr], Rerr]; Rerr] and R err]
have the meaning indicated ab®4e, Bod R err represents OR[err] and R err]
represents a | ower alky | ower al kyl cycl oal kyl, | ower

al kenyl , | ower al kyl owBp 3 bwer al kyl aryl; - said
conpound of gener al fornula ' =7 0order to produce the [err]-

hydr oxyl act oni ¢ conpound Rof QRPN err] 10
2
10
HO g Y
o 1 R
j
' in which R,, Rz, Ri, Ry, Rs, Ryg, Ryo and Ry have the meaning indicated above,
- the lactone of general forimula D is opened in order to produce the compound of
15 formula E
R, Rs
20
U

in which Ry, Rz, Rs, Ry, Rs, Ris, Ris and Ry have the meaning indicated above; Rys
represents ORy; in which Ry; represents H or a lower alkyl; and R;7 represents ORg or

25 NHRs and Rg represents H, a lower alkyl, cycloalkyl, lower alkyl cycloalkyl, lower
alkenyl, lower alkyl lower alkoxy or aryl or lower alkyl aryl.

21. Preparation process for the compounds of formulae I and II according to any one
of claims 2 to 19, characterized in that:

30 - acompound of general formula M



in which err rr err], Rerr], Rerr], Rerr] and R err]
have t he rreztm lﬁn jl! ove - thegl act one of general formula Dis
opened in or e conmpound of 15 fornula E [err] 20 in which
Rerr], R[err] R[err err] Rlerr], Rerr], Rerr] and R err] have the
meani ng i ndi cated above; R[err] represents CR21 in which R2Z1 represents H
or a lower alkyl; and R err] represents ORerr] or 25 NHR[ err] and R err]

represents H, a lower al kyl, cycldal kyl, |ower al kyl cycloal kyl, |ower

al kenyl, lower alkyl |ower al koxy Nr | or lower alkyl aryl. 21.

Preparati on process for the co of fornulae | and Il according to any
one of clains 2 to 19, characterflzed}in that: 30 - a conpound of gener al

formula M 76 [err] in whi
indi cat#d above and Rferr] réBrese t
coupl ed with 2-hal o-3-quinoline-
in which Rlerr], Rerr], RerrHO nd ﬁ)err] have the neani ng

i ndi cated above and X represents a 'namﬂ in order to produce the

conpound of formula O 20 [err] 25 in which Rerr],Rerr], Rerr], Rerr],
Rierr], R & mhichRRgS Rls abf eRp ] havedthi heaning indicatednabuyei ardi Rai ecprasentse; -

then the conpound of general fornmula Ois cyclized in Ordﬁﬂ&i\/ obtai,n the
conpound oi‘%@ﬁ@k ar afhé’r%ﬂl‘ atam.ds caupled, dithad;hdla-3-gunolme-met of gguetel | 4

pr oductl§ %}%u?olqpounds of formula I’

err] and R err] have the neaning
rogen or a hal ogen atom is
of general 10 formula N [err] 15

—
15 N
in which Ry, Ry, R3, Ry and Rs have the meaning indicated above and X represents a
halogen atom, in order to produce the compound of formula O
20
R, Rg
"
&
R; N
25
in which R, Ra, R, Ry, Rs, Ryg, Ris, Ry and X have the meaning indicated above;
- then the compound of general formula O is cyclized in order to obtain the compound
of general formula D as defined above.
30

22. As new industrial products, the compounds of formula I



Jerr] in a | ower alkyl, a |lower alkenyl, |ower alkynyl,
| oner al k I h I yl lower 10,,al koxy or |ower alkyl |ower
aIkyIthlo , Rlerr] is F Cl or lower alkoxy; and R err] is

\a protective group of the primary hydroxyl. 23. As new industrial products,
t he conmpounds of formula MH [err] 15 20 in which Rlerr] is a |ower alkyl,

| oner al kenyl, |ower alkynyl, |ower alkyl halo, |ower alkyl |ower alkoxy or
| ower al kyl lower alkylthio; R err] and R err] represent, independently, H,
hal o, |ower alkyl, |ower Rskoxksor hydraxy; and Rlerr] represents H or
hal 0. 25 24 Cbnpounds acc-rdln' to racterized in that Rerr
represents et hyl andReRe S present H. 25. As

medi canents, the product defifned ifn clii =Owel | as their addition
salts 398 mjth phargﬁe' b. agce i q& or organi c acids.

26.- As nedi canents, produc s ofXfornul a . é. 8 1) as defined in
claims 2 to 19, as well as their additidk t 1w t hgphar maceutical |y
acceptabl e mi neral or organic acids of sai roducts of forrmula (I) or
(rr). 5 27. Pharnmaceutical conpositions containing at | east one of the
medi cament ;mwhithned in one of clainms 25 to 26 as active ingredient. 28. Use
of the products of formula (1) and (11) as defined in anY one of clains |

to 19 for Rmés plovesalion, sdower ﬂkw%dmm&lkymémgcalksd halgniaywer alkyblavwesner ase.
10 alkoxy or lower alkyl lower alkylthio; Ry is H or halo; Ry is F, Cl or lower alkoxy;

and Ra; is a protective group of the primary hydroxyl.

-
23. As new industrial products, the compounds of formula M
15
20
in which
R, is a lower alkyl, lower alkenyl, lower alkynyl, lower alkyl halo, lower alkyl lower
e alkoxy or lower alkyl lower alkylthio; R;s and Ryo represent, independently, H, halo,
lower alkyl, lower alkoxy or hydroxy; and R represents H or halo.
25 |

24 Compounds according to claim 23, characterized in that R, represents ethyl and Ry,

Rye and Ry represent H.

25. As medicaments, the products as defined in claim 1, as well as their addition salts

30  with pharmaceutically acceptable mineral or organic acids.



10 29. Use of formula (1) and (I1) as defined in any one of
“claims 1 to ' rl"i QI ﬂlatlon of anti-tunoral nedicanents. 30. Use of
t he products o and (11) a¥defined in any one of clains 1 to

19 15 for the preparatlon of anti-viral nedicanments. 31. Use of the

products of formula (1) and (I1) as defined in any one of clalrr591 to 19
for the pr2pasamedieamastsarthe pradnetsiof farmuiadiernihias defined in claims 2 to 1

well as their addition salts with pharmaceutically acceptable inineral or organic acids of

said products of formula (f) or (II).

5  27. Pharmaceutical compositions containing at least one of the medicaments defined in

one of claims 25 to 26 as active ingredient.

28. Use of the products of formula (I) and (II) as defined in any one of claims 1 to 19
for the preparation of medicaments intended to inhibit topoisomerase.

10 . |
29. Use of the products of formula (I) and (I) as defined in any one of claims 1 to 19

(% for the preparation of anti-tumoral medicaments.

30. Use of the products of formula (I) and (II) as defined in any one of claims 1 to 19

15  for the preparation of anti-viral medicaments.

31. Use of the products of formula (I) and (II) as defined in any one of claims 1 to 19

for the preparation of anti-parasitic medicaments.



