PRODRUG FORMS AND NEW ANALOGUES OF CAMPTOTHI ECI N, THEI R USE AS MEDI CAMENTS
Canptothecin is a natural conpound which has been isolated for the first
time fromthe 5 | eaves and the bark of the Chinese plant called

canpt ot heca acum nata (see Wll et al. J. Aner. Chem Soc. 88:3888 (1966)
Canpt ot he @RODRUG [FORMS&&NDCNEWNM@DG&FES OFUEAMBIOTHECIN,

I ndoli zin (rings A, B, Cand D) fused with an
[err]- hyd%%%cton}ég% gA}(@%e ers (ring E). The carbon in position 20
which carries the [err]-hydroxy group is asymmetrical and confers a

rotatory Wotﬁ@cxﬁ 3 defural O FRGHd %cﬁ‘ﬁs Bééh‘ﬁcﬁdteé Rfr%@ﬁrs?ﬁi%tﬁ%hhﬁ%' n has

an absgl ute uration as ré%‘ls the carbon 20 corresponds to

nti
the foPl olfayes mtﬁmbar ¢fche hingse pl eétqqquh%eﬁdwvw%&%wse Bhve an
anti - prol ijf exmérl \GheaC 304 138:3888 @966 Cam m&uﬁxscslﬂen{alcm corfisduadi ng t he

o The ARRERSNEY Sia GRS A0S i A AR A E o i =

(Acedeni c aErcn&ydroikﬁ&&)me with §is nenbess(ring Ehaﬂ‘he h:arb@ntm -fwsition f 28 svhiche

activity reI te [ n
top0|soner HBégéHﬁg?g% %ﬁﬁggFﬁE%fﬁn &%ﬁﬁ§ |F§¥§%a1%2ﬁés are
not h)lﬂrosmlermlﬁe 'IMHBImmiafoem ofheimptathatinihas raatab@dumy"%"ac@lﬁgeraalonraéute
difficult have been prepared

wher e r|négggggﬁgg%%ggggsﬁggﬁ?%Pgﬁﬁéegﬂ t|tu§2§§m?%f for exanple US
4,981,968, US 5,049,668, EP 540,099). However, these products 30 revealed
an antitunoral activity mhlch was reduced mnth respect to that of non-

hydr osol ubl e derivati ves. X ol ubi® derivatives of canptothecin
have al so been prepared whg group in position 20 is
esterilfied by an acid carr g~ agl § radical such as for exanple
glycine (cf. US Patent No. 4, 943 5079 aNd k& WO 96/ 02546). These
derivatives are designated by a person sk\ Fedin the art 35 under the
name "prodrug fornms" as they are not bwQleprsglly active in thenselves, but
only after a first netabolization phase ongg @fdm nistered to the patient.
The prodrug fornms of the [err]-hydroxyl actone anal ogues of canptothecin
have shown a good anti- tunoral effectiveness in animals and clinically,

but agooMEumRethbdin AAdRS hiogiies 8ave an ahti-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., Vol. 25,
p. 73 (Acedemic Press, 1985)). It is suggested that the anti-proliferative activity of
camptothecin is related to its inhibitory activity on DNA topoisomerase I.

Moreover, camptothecin and certain of its analogues are not hydrosoluble, which
makes their administration by parenteral route difficult. Hydrosoluble derivatives of

- camptothecin have been prepared where rings A and B carry salifiable substituents (cf.

for example US 4,981,968, US 5,049,668, EP 540,099). However, these products

30 revealed an antitumoral activity which was reduced with respect to that of non-
hydrosoluble derivatives. Other hydrosoluble derivatives of camptothecin have also

been prepared where the hydroxyl group in position 20 is esterified by an acid carrying

a salifiable radical such as for example glycine (cf. US Patent No. 4,943,579 and PCT

No. WO 96/02546). These derivatives are designated by a person skilled in the art

35  under the name “prodrug forms” as they are not biologically active in themselves, but
only after a first metabolization phase once administered to the patient. The prodrug
forms of the a-hydroxylactone analogues of camptothecin have shown a good anti-
tumoral effectiveness in animals and clinically, but accompanied by damaging side-



effects such as the appearance of serious diarrhoeas which can put the
patient's life in danger. It is therefjore necessary to devel op hydrosol ubl e
anal ogues of canptothecin which are nore effective and better tolerated. 5
Furthernore, it has been indicated that a-hydroxylactone was an absol ute

requir erreeﬁ*e&@édahfae '&het fpehfindd ¥OseRBGs HiBrrNddat Y/hfthidal iphy tuaf a%ﬂwnfetzhec' ns

( Canpt ot hecl ns: % t{@[cancer ggnts Put rresiyg M et al %{I-)) (CRC
Press, 199%er-WHi 1§ tharefore pecessephiodevriop hydrpsolyble apgiggyes Ry §°’Bt aI J.
Med. Chemyhih:afdofeldfodliveadtd Kotetotiratad, J. Med. Chem 35:4160 (1992)).
However, the Applicant discovered that ,[err]- 10 hydr oxyl actones with 7

menbers have a biol ogical activity conparable to or greater than that of
[err] -ilydFovtlyérmot-@melm(buerpuhida&ﬂehhtlacﬁydwm:imim dNaabsolOBLOIOGREN:. The

present g&%nttor fe tr? | egrtdt % D gclrv%tvl ac%asﬁgf)oth%ct#s%é‘alnf%&hg&nsarﬁé& gues of

canpt ot he i ¢ err]-hy replaces the
nat ur al aAmychmmyAgmtar&ltmfesbemt@i redgi m.27TBCR@ Préss, h}&%&xwaﬁdﬂon@al s meant

a lactone ég??&ﬁ %‘% %y gj tHé?&Bér ]eléal Jc eﬁogr ho g\%gg) LRECegkbon of

t he carboxyl a

dn_car

lorr] hydei‘yIJaMeénghemv\é5§dﬁQlt@ ) m%@%ﬁ@é%@ﬁll%ﬂﬂéﬁc‘?@“%%@se the
hydr os@! ub{drokylabnes hgitle 2 TRéEABLE Bhve @Bﬂalléﬁdaﬁﬁcnvﬁt?&oiﬂpﬁﬁdblé?ﬁﬁét gfeaterN
grafting a2| n nto the Arin %EI hecul %/ﬁ %4}5 cond in
desi gni ng%?(‘é ﬁ%xyﬂ)a;‘ftod’@é{‘ﬂﬂpa fsﬁﬁd 24&? F%W%%%@t? 0 ®lerr]-
hydlr oxyl apiesert m\l‘dbﬁ@l ﬁqlmes fol st dignvawasmgtmhclassnﬁ\unclbg:ses offcamptmhaimﬁci n
anal ogues ccor t he n 0 er
anal oguesiwgﬁc? F’Zﬂ%ﬁtﬁ (?lb? %éerq%f? rep 8“‘#54%%%4‘@"5?‘8@%? o% and 11
or prodr ugathpothecinn \Hyi Bkhydrc{wlacﬂonbysimeayt actaomae reepipaisiag am«adchabnaial
[err]yoydy C

i nven ?onc%}%ﬁtaah n[%t‘?éergw%%% 'Zcqfn%gn&ﬁ’oggﬂu'ﬁ%?ﬁ aﬁéa({%oxy nes on

whi ch an bydrexylen thereghmronxl@nt@rmal ubl e prodrugs have been grafted and
present a powerful biological activity which is unexpected in the |Iight of

the state_of t rior grt. 30 A npore particular supject, of the.invention
2 the comLimioBh wets fiopsn fioydentn meuast s Ty BpolabiityHEth? Famptothedin

analogues: the first consists in grafting an oxazine onto the A ring of the molecule, and

20 the second in designing prodrug forms by acetylating the hydroxy function of the [3-
hydroxylactone.

More specifically, among this new class of camptothecin analogues, the compounds
according to the present invention are either analogues modified by fixation of an
25 oxazine ring on carbons 10 and 11 or prodrug forms in which a B-hydroxylactone
replaces the natural a-hydroxylactone of camptothecin. The compounds of the present
invention are therefore camptothecin analogue f-hydroxylactones on which an oxazine
ring or hydrosoluble prodrugs have been grafted and present a powerful biological
activity which is unexpected in the light of the state of the prior art.
30
A more particular subject of the invention is the compounds of formula (I) and formula

(I1):



in racemc or enantioneric formor any conbinations of these forns, in

whi ch 10 R err] represents ﬁklomer al kyl, a |l ower al kenyl, a

| ower al kynyl, a | ower hal oal kyl, | ower al koxy | ower al kyl or | ower

al kylthio lower alkyl; Rerr], R[err] and R[err] represent, independently,

H halo, lower halo alkyl, I|ower alkyl, |ower glke I cyano, |ower cyano
alkyl, nitro, |oweReni tRs am do, | ower do aI kyl, hydrazino, |ower
hydrazi no al k A ower  azi do al kyl ,R

(CHerr])nm\R efr] ‘ LR err], &

(CI-l[err])nCC{err H grr] \mNR[ err] 3 “TCH| 11 lES)"R[err],
(CH err]) nOC( @y R i Rl err
OC(O)NR[err]R[err]OC(O)(CHZ) O(CH[err])n[Na[erg,J) xr] Ris
OC(O[Nerr]X, X] (in which [NJerr]X] Rh s

invention, represents a hetepog gpoup with 4nto 7 mBgbegs wWgth the
nitrogen atom N, 201 PR, WRigh is a men(b r of the he eéocycl I C
group, and X represents the remai ning nenbers, which are necessary to

conpl ete the heterocylic group, selected fromthe roup constituted by O,

S. CH[ er r Jin racemichor enmgiogredic Gom emqy)con@ubsmsmftﬂmse?mé ingyieht i t ut ed bet ween

once apd fpgur tines r9ﬁ}e§ehﬁ; 2M1¥verd ARYPD aofouleh%ll!éﬁ;lera%%l— QlkyAyl, r}Plbwer
substituted aryl or

substituent is a | oﬁé‘P%lk?fowqﬁép@xy Apweialkod l%"er F’%ﬁ(’é‘?’o ?‘K?fl"’i‘ﬁil’no | ower

g[al oai kyl 512 thay\afd]meémmnallmbendemlfﬁaﬁak@www hdl@\mczl %WQX?}?I%WCFZ' kyl or
err] an err] or or N W or

members in which thé kg{lﬁr@%{’%’q@fve‘i?@"?:%ﬁg%oe é’gfqeﬁ&ylr BN oup

constituted by CH, @hijderalkyl, h)far&nd\llmerm?gramﬁﬁalkyl az1do loR{eelan}io alkypr esent s

H, halg, | hal k | |

Kyt 8] oueral kyl ¢ FCHOMSRARIP, (CHNOR, O ROMBRSERY | (CHIRCOIEXY ., | PVer

cyano, al kyl cyano, (¢HvDeNRaC(@/)IRss(@Bﬁe@@)l{h,o@h)r@(ﬁ@)&d OteHz)m oXY

alkyl, nitro, (G g ﬂ%@ ROBIO} CH:)CORETdH] (AR Cd@)prei 15

CH N
(G er 1) NCH o 1 d I CaPy e oot BV, s i nvscieDyRSt A 35

(CH err]), 0C( O NR[ ehetefcstlid groupGuitiedr {0 mManénmisHd &¥ith| the nitrogen atom N,
e 0 AL R e S AL et
(i.e. substituted be&mmmngomﬂms)dvﬁzdumet hevessagnto bemplesel ther hdnerbeylioar vl
gr oup) or non substi I’d‘btpegelgt.rté/& fr8fn the g?'oup constituted by O, S. CH,, CH, N, NRy
and CORy), substituted (i.e. substituted between once and four times
on the aryl group or the heterocycle) or non substituted aryl or lower

25 aryl alkyl, in which the substituent is a lower alkyl, halo, nitro, amino,
lower alkylamino, lower haloalkyl, lower hydroxy alkyl, lower alkoxy or
lower alkoxy lower alkyl or R; and R; 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 halo alkyl, lower alkyl, lower alkoxy, lower
alkoxy lower alkyl, lower alkylthio lower alkyl, cycloalkyl, lower
cycloalkyl alkyl, cyano, alkyl cyano, lower alkyl sulphonyl lower alkyl,
lower hydroxy alkyl, nitro, (CHy)nC(O)Rs , (CH,).NRsC(O)Rs ,
(CH2)mNReR; , (CH2)uN(CH;(CH2)sNReR; , (CH2)nOC(O)Rs ,

35 (CH)mOC(ONRsR;  ,  (CH2)uS(O)}Ru .,  (CH2)mP(O)Ri2Ri3
(CH2):2P(S)RizR 3 or (CH2)[N=X], OC(O)[N=X],
(CH2)mOC(O)[N~X], substituted (i.e. substituted between once and
four times on the aryl or heteroaryl group) or non substituted aryl or



| ower al kyl aryl, in which the substituent is a |ower alkyl, halo, nitro,

am no, |ower alkyl am no, |ower halo alkyl, |ower hydroxy al kyl, |ower
al koxy or |ower al koxy lower alkyl; Rerr] and R err] represent,

i ndependently, H, a lower alkyl, |ower hydroxy al kyI | ower 5

al kyl am no | ower al , X I al kyl
al kyl, | ower al kenyl (J)W%r ﬂ%ﬁvﬁxl nevﬂ?%\?ﬁeér(ydqsk&\é& f Weﬁ a*l%ﬂaki%ﬁ&@
substituted (i.e. s@mq,tqwgcaﬂbéammnlméxamkylowerIhuérgxmlkv dowigry |

group) or non subst 'allé&?@rﬁiv%lrafkb Ib%?aﬂk& al kyl, in whi ch t he
substi tue an | ower”al kyl, hal nit a 0 al k
| ower hal g""aﬂ"a I 69@Fseﬁ9d't‘®99“d§f‘%§ﬂl aﬁ}%olgyebpecfr ?PL&]I E%‘Xﬁf I ovver

al kyl ; is[ err] kvl alkyl athﬁ@ﬂ@ﬁ@ﬂlll&yl Howar hrihoraligi, kcyhlfﬁlk?mmlwdawémmkylal klylk 5
am no, |ower alky ower wer .a 0 noa y
cycl oal kyl, | ower c?%galf’ﬁ’f/‘f \gﬁﬁewai ll(c}/qugv\gt;mg' l? )aliyl, an% {n

al koxy | ower substituted (i.e. sabstiyhted Ibmmaenmﬂce aatl kfplr tiowes smbﬂiblandt ed

i.e. substltuted b Ny S non
gubst ituted aryl %Xﬁr P%ﬁ ﬁﬁ'ﬂ%t{;&ﬂ \l/\hrBFclr?%ﬁ i}gl %ﬂ% tue%m]s a | owner
alkyl, halo, nit ro skbstitugnt Ilbmﬂmam(;'lkylarhﬁho nitrgwaminp.alawes| atkyl amisower
hydroxy al kyl, | ovenogkkea ?I aﬂiyl 'IQW@[ h rISﬂr)ﬂ P‘I@\Rrexaﬁﬂéé{iy oF werpil%){y]

represents H, a lower alk I"ower aryl, or aryl substituted by
one or nore groups CAHE romthe foI | owi ng radicals: |ower al kyl, hal o,

LU0, BIR: | ouer Shldnach BclonkoWRs) ke bty sy domsy iyl -
| ower al kyl, |ower RE'E Z‘E ?Iallkylom 049%&9%12#9‘}' rofmigpyalkyls eyeloaliy,
substituted (i .e.h hduwagcwlmalkybalm,:ﬂbmublktnyi er:esalbarxyt, Foovexrajoxy rlomigr) bK Ione
or norg groups chos r r halo
al kyl , gI gwer IOhydr ox;%ﬂ%ﬁl 18%1{)}#}?9 \%Lr gﬁu@gltﬁéﬂﬁg Sﬁbﬁtig&p@%ﬁ?l EX]OHCJ e
represents a | ower etbllnymmesmryﬂhp aryCefoup) py m@mt}ltw(ﬂu‘ﬂ[@ﬂfw}léﬂﬂﬂ[@hﬂ]
(CHerr])[err]NRerr Iz'a[h?cfhfthe bsﬁ&bﬁﬁ allb\%r[ﬁ rI] f.glwer 0, fB)IzsflblveﬁFﬂZﬂ err]

represent, lndependently, ower Iégf y, aryloxy or
amino; Rlerr] and R[a8HRg, oweqoh@l@e#kyl PWGé[b asnalkyl, lower alkexy arilgweior arvyl -

R err] I eprafiexp iewéd alily,OR21; Rl err] represents OR[err] or
NRL er r2]0R[ eI£9r I represents H, a lower alkyl, lower halo alkyl, aryl, or aryl substituted by
one or more groups chosen from the following radicals: lower alkyl,
halo, nitro, amino, lower alkyl amino, lower halo alkyl, lower hydroxy
alkyl, lower alkoxy or lower alkyoxy lower alkyl;
Rio represents H, a lower alkyl, lower halo alkyl, lower alkoxy, aryl or aryl
- 25 substituted (i.e. having one to four substituents on the aryl group) by
one or more groups chosen from the following radicals: lower alkyl,
lower halo alkyl, lower hydroxy alkyl or lower alkoxy lower alkyl;
" Ry represents a lower alkyl, aryl, (CH2)nOR s, (CH2)mSR14, (CH;)2NR 4R ;s
| or (CHy)m[N=X];
30 RjpzandR;3 represent, independently, a lower alkyl, aryl, lower alkoxy, aryloxy or
amino;
Risand R;s  represent, independently, H, lower alkyl or aryi;

Ris represents H or ORy;
Rz represents ORs or NRgR3;

35 RisandRye represent, independently, H, halo, lower alkyl, lower alkoxy or hydroxy;
Rxo represents H or halo;

Ry represents H, a lower alkyl, CHO or C(O) (CH;),CHs;



35 Rlerr] and Rlerr] represent, independently, H, halo, |ower alkyl,

| ower al koxy or hydroxy; R20 §epresents H or halo; R21

represents H, a lower alkyl, CHO or C(O (CHerr])nCH err]; 5 Rerr]
represents H or an easily cleavable group preferably chosen fromthe groups
correspon®ng to theepresems B or@(n(])asw hiefreble] Xoep rp}t;fetiahlvahostn Kometheesents a

| i near or branched Y. t agi cal
chosen fromthe fregl'&“éls'f%ﬁ r nge ?)%glld (’362 N%:n ogen }Sclh .
free, esterified or r@meﬂﬁS@dH@@nqy&wﬂcthﬂenm@ﬁ@ d}pﬂen%llmdbaﬁum Yadi cal s,

while Rierr] and R grificall d?)@ﬁ’é?leﬂgﬂrlhé Yr’eeré%rﬁ%@& shlified hydiSity, %hf&ébn, | ower
hydr oxy al kyl , Iovver anm no J; a? r al kyl, Tower amno a
gk ge | Ky pall

cycl oa | over c{&Po&FEY Q)m@?boéb’kéwq‘o F’Sﬁgrobl‘&é@%r
al kyl, | over hal o alrddidals, avhile H0S tahd tngdnc{elpen&ienﬂprrepﬂesenwﬂra loweealiof] t he

| 10 bst i d I | kyl ,
?Lyvvm ch the substi %‘H yﬁ'é&’%( aﬁg\‘ngg‘gﬁrls%??’o Iah%(f ’wealrahb%\g%o%/\@rnoa raal Kyl
am no, |ower hal o akksibalkylpiusver oydioaikyl aikyly lower alienylalléery alioxy doveer al koxy
lower alkyl; m alkyl, lowér%af’d"'aliéﬂt&gs%st&%@r( e&%etlﬁtf‘é\ﬁxe{‘npgs gx?ﬁme"’aéylﬁ n

is 1 or 2; and q ents an 1 ntéger fro
[ N[ er APX] represent gr@me@remnymbsm@dowl Vo t lewar tasyl7 aligglrbiar whick the

representing the Ch%ﬁ&tﬂ?eﬁ?ﬁ%%%ex‘ﬁk%% &itPo, Slifth, W&rw%}ﬂn Gwerp and
selected fromthe gr oup cansti tut

rr], and
CORerr]; 20 it beial§ %lhde?%’{%dﬂdf%talmeﬁw%a{k@ y‘ﬂ\"&"géll’fo’éx g‘?ﬂ'l"R[ err]
and R[err] t oget her afig;m a chain with 3 or 4 menbers; or a pharnaceutically
acceptabl e salt of the latter ere, the term | ower with

reference Mo the al gwnmgqgﬁg,qurgeghgwgﬂ@ g groups designates |inear
or brdSched saturat dsll @F2pdmiti ¢ hydrocarbon groups containing | to 6

butyl | Hbthyi thi o BeRgRy o BRERCERm St pnd NS renre Y ERteroctil e
al kenyl or al kynyl gmuppwthtﬁé&)tkmmb@mﬂ dewespnung: sheychaip necesmanyit9i ng 2 to
6 carbon atonms and QBgpRfe said heterocyclic group and selected from the group
constituted by O, S, CH,, CH, N, NRy and CORq;
20 it being understood that when Rp is a hydrogen atom, R; and R, together form a chain
with 3 or 4 members;

or a pharmaceutically acceptable sait of the latter.

As it is used here, the term lower with reference to the alkyl, alkylthio and alkoxy

- 25 groups designates linear 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

- 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,

30 pentenyl, hexanyl, ethynyl propenyl, propynyl and butynyl groups. The term cycloalkyl
designates a ring with 3 to 7 carbons, such as for example, the cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl groups. The term aryl designates a mono- di- or tricyclic
hydrocarbon compound with at least one aromatic ring, each ring containing a
maximum of 7 members, such as for example, phenyl, naphthyl, anthracyl, biphenyl or

35 indenyl. The term halo signifies chloro, bromo, iodo or fluoro. The radicals
corresponding to the expressions lower halo alkyl, lower cyano alkyl, lower nitro alkyl,
lower amido alkyl, lower hydrazino alkyl, lower azido alkyl, lower aryl alkyl, lower
hydroxy alkyl, lower alkoxy lower alkyl, lower alkylthio lower alkyl, and lower alkyl



nore double or triple bonds, such as for exanple, the vinyl, allyl,

i sopropenyl, 30 pent enyl, hexanyl, e hynyl propenyl, propynyl and butynyl
groups. The term cycl oal kyl designates a ring with 3 to 7 carbons, such as

for exanple, the cyclopropyl, cyclobutyl, cyclopentyl or cycl ohexyl groups.
The t er m aulphomie soveeradlies ace mbamutedj respectitélyy,Chyc bnectohthekedtado, h:gmo;omtpmund with

Cuch s 1 AAg okt idh. 3K kg, SBRED ke, Tl WRYRE o SREECS,

The term shlphonyd iggmipsi Ehedbiver dkyllmtrrommradmljcamwmaxmono or tWhéowadalkﬂl S

t h h k [, |
ﬁf’ﬂgsgf’ﬂiﬁ’ 503;%‘?“ :n BERSD WSS oie, R, e E‘?ﬁmg N
| over ar yIN&Hs Bokr T M%%’ye’#@?ﬁ“ |edhkBfied Pk salifie BV@P")&T § to thswer

al ky|th'°dIQV@CORzJ<‘ﬂR27 p&@:wctaé!ﬂ%holateﬁalﬁul phonyl | ower al kyl are
substituted, respectively, by one to three halo, cyano, nitro, am do,

hydr azi no, azido, aryl, hydroxy | oner al koxy, |ower alkylthio or |ower
sul phonyl mfeoaumpoumma ad:d@Miﬁg ab kiyd pﬁ@ém dmremdb@ aiave: &R0 Qosdibie renaMtionterict Wo

I | k 2
5" ot SRt " B 5 RnsbBlioR | TR resbh L B CaeeLe 2 ©
hydr ox9 reehmtmmemct foem©rdnd Cmmombm]a;xompérthE]segﬁounpsmelndﬁng 'RYteragéroshol at e

salt. The &Ur!ﬁsanaéffo‘PHH %QPIEQ&RJ?@&)%%& Oég?&ﬁ@&brﬁ%u%\bﬁﬁ%wﬁ%“ bl'e

enanti oneri c orns, 1. I gur atirons e pr esent
i pvent i on iR Helstryewiral rﬁ@rmulaf itghould heyurdessieed that dertwoenantiamenie domisaadi ons of

these f or NReir mB&IrdslaRGepleRnidgacem ¢ mxtures. In an effort to sinplify
matters, when no speC|f|c configuration is indicated in the structural

formulae, it should be understood that the two enantioneric forns and their
m Xt unes Asconefns radrungErms dﬁh@ﬁﬂéﬁfdms(tﬁdse o WHEh R, fiphdtea Bfdrogen

i nvention e for. whi not drogen aton), the products of

gener al &&?ﬂq} qm&?'é“f)?@%‘%ﬁé’*ﬁiﬁﬁﬁ? gste Msubstl tut ed canptot hecins used
as starting products can be found in the American Patents Nos. 4 473 692, 4
604 463, , : . 0Q.7, 5 258
516, 5 25 REges It syiuited fpumotiis s5eias et pholes (3 pe o8 i . °\ 0

US91/ 0802 8imeriga9 Pamsisaos. 41433 GRS 904 463 4BHH0U61 3 1621593/ 51888939, 9SHB/ 09598

EP94/ 930580304 2%3955/90@3?5% §‘ﬂ§i st ey B9y, aPefd 3 PAGRDS PAPYAL ahd PETPRent325 247,
495 432, 321122 and 540 Q
Applications | Nos_ USO1/08028, US94/06451, USO0/0SIT2, US92/04611,
US93/10987, US91/09598, EP94/03058 and EP9S/00393 and the European Patent

Application Nos. 325 247, 495 432, 321 122 and 540 099.

- 25  For the compounds comprising an oxazine ring:

- a B-hydroxylactonic compound of general formula D

Re Ry

30

HO'R,

R

35
in which R; is a hydroxyl radical, R, is H and R,, Rz, Rs, Rys, Rio and Ry have the
meaning indicated above is treated with a primary amine, under Mannich’s conditions,
in order to obtain a B-hydroxylactonic compound of general formula Ia



25 For the conmpounds conprising an oxazine ring: - a

[err]-hydroxyl actoni c conpound of gemeral fornmula D [err] 35 in which
Rlerr] is a hydroxyl radical, Rerr] is Hand Rerr], Rerr], Rerr],
Rlerr], Rerr] and R err]_ have the neaning indicated above is treated with
a primary am ne, under nich's conditions, in order to obtain a
[err]-hydroxyl actonic cogpound of general fornula la 7 [err] in which
Rlerr], Rerr], Rerr], Y 1] R&qerr] err] and Rlerr] have the neaning
i ndi cat ed above. 10 Roheating the starting product
in the presence of a primy ; 5 , Loy ne, of formal dehyde in
an acid solvent such as af j i ony/c aC|d at a tenperature of
30[er§]C to 80[err]C for/a 4G Nows. Alternatively, a
suspensi on of startin broduct in aceti ith a tri-Nsubstituted
hexahydrotri azi ne such as hexahydro-1, 3, %% rifret hyl Iaiazine,
1,3,5-triethyl hexahydro 15 triazine or 1,3,5-tribenzyl hexahydrotriazine
can be hémivhith®R;, R,,RRsMat, Rgamf R;3Ghed the teaning @{divatdd@bbe¢. a period of 0.5
to 5. hours. - the lactone of general fornula la is opened optionally in a
basic nmediumin order to produce after neutralization the conpound of

f or miDa [This [#Ocess consists in heating the start[ngrpr])dtﬁﬁ)m ahn prdsence oRfaqurinjary Biner | |

) {
i oot g8 beinfihing, Bf SrmaloeRdt ) o MECTLENE ARKT BeedCRBA W
| ower al IPyOPIOBIA R &l ?]temﬁﬁ?@éﬁa af §0?§R[t@r3(°fcoﬂ°f I’%I—P&r&dr of BddtRPehUS.epr esent s
H al ovvente?qhdﬁwbly sxss&pea&:&vbf stafWRI proddt Galakatic a"tlidwdxm d Ws@kthafénl | ower

o onr Hesanydiniparing e[ v IR AN e SPpeRi SRR

deriNat i tagie 613 G(tﬁbexﬁyl\hdihwdlrdtﬁhﬂﬁé tan'techieareld afa téinpeéramace 6f030P€ ton or der
to produ §¢]I¥ *err ﬁl(i‘f actoni ¢ conpound of general formula Ib, i.e.
| with R?r oquecﬁ - fprodrugformof t he invention).

- the lactone of general formula Ia is opened optionally in a basic medium in order to

produce after neutralization the compound of formula ITa
20

25

30 in which Ry, Ry, Rs, Ro, Ry7, Ris, Ryg and Ry have the meaning indicated above; Ris
represents ORz; in which Ry; represents H or a lower alkyl, and Ry represents OR¢ or
NHRs and Rs represents H, a lower alkyl, cycloalkyl, lower cycloalkyl alkyl, lower
alkenyl, lower alkoxy lower alkyl, or aryl or lower aryl alkyl.

35 - the said compound of general formula D or Ia is optionally acylated, preferably with a
derivative of the C(O)-A-N-R»Ry; radical as defined above in order to produce the B-
hydroxylactonic compound of general formula Ib, i.e. I with R, different from H
(prodrug form of the invention).



8 - in the sane manner as with the lactone la, the lactone | b can be opened

in order to produce hydroxyacid Ilb. In the above process, the R2, R3, R4
and R5 groups can be protect ed if neceSsary 5 according to standard
protection nmethods (G eene, T., Protective Goups in Organic Synthesis

1086 (30N W SR ad A he 1bion@'. 58 Hor % hn bR SoBRA Hlosflc Bl o1 1)

groups is or contal ns one Puneti em ca

i nconpat i W@dumhhdﬂom%gfbatl on process such as, for exanple, a primry or
secondary amne, it is then necessary to use a protective group which is
resistent to, acylation conditi ons. A protective group 10 nmo used for
t he ami nednitge @BoYe PrRACcEIseiBecRe FomBs Ry groyps C&B)hea?‘ioé"r?terde&d’tef’ s then

carri led gla&c&amgamtanlaeﬂ @'bﬁ?éﬁen b dS l(‘@rd@ﬁ@t'BCPtdtect@EQHﬁupsSlfnC%@mm , fogI
exa e at 0 ase I N order
o oy oduc Syrits ks Aty 35 IREDh faf féeft oo oF s RARE % #0PYfsect ve
groups i s KKrorwontamsat [zestsma figictibh ediichns clreenicaily u(dompat)hlbanthehaawmmn

f
Synt hest <, Pk SRl Sl gty onecondirf b, 5 HREHRRSR (I 48" ©
prepar ed aspfot¢dtivegroup awl‘wumametemf tay aeydation ¢ondmsnm I\A[mme]:tngsgmupm| ch
Rlerrhg h{nld) ggseB[f&r fhk %@ id Aaﬁ. grbb '(ﬁgtsd TP QYfatiRCeiiRn’ |

represents en or a I'S CO
2- hal o- 3- q%u FifEedequ Asofeseribed ema,l tlfeart#elraomctwe g{oypras sleavefli £ Rlerr],

Rierr], R[e&ﬁxhble%?dre‘i[rﬁétft ]wnmamﬁuéx’a@ceﬁeaaunﬂ meruasé:@mocabpmaemcbréfdadépr esent S
a 35 a 15Jn Or@f @r hefco ound of f.ornul a
Cerr] i n i Eompp g sépgtal mulay Bl st of FroBei e EroRgeol KOWRRar |
Rl err] aPCbeK‘ohas‘kﬂledhﬁ theani (fg othet mh@&samﬁtencecmmm&etamd fnd‘ ,of |

ener C onpound of genera
?or rmﬁg ci{iggéﬁta‘feﬁr E’pgﬁl @[g%ﬁ@éypthgilgg h’@@(}@%‘?%c“e% hng[ err], gR[err] ,
Rlerr] and Rl err] groups can be protected if necessary

The compounds of formula D are prepared as follows:

- a compound of general formula M

20
) 25
in which R;, Rig and Ry have the meaning indicated above and Ry represents
hydrogen or a halogen atom, is coupled with 2-halo-3-quinoline-methanol of general
formula N
R4 Rs
30
R X OH
r
Rs X N

in which R;, R;, Ry and Rs have the meaning indicated above and X represents a
35  halogen atom, in order to produce the compound of formula O



according to standard protection nethods (Geene. T., Protective Goups in
Organic Synthesis 10-86 (John Wley & _Sons 1981)). The fornati on of
conmpound O starting fromthe conpoundé;of general forrmulae Mand Nis
carried out with a treatnent 15 known to a person skilled in the art
under the name Mtsunobu's reagtion (refer to Mtsunobu, 0. et al.
Synthesis, p.1 (1981)). TH= hyésoxyl fufgtion of compound N is displaced by
a nucl eophil e such ag ed derivative of the
latter, by a treatnent | e triphenyl phosphi ne,

hyl azodi car boxyl at e,
ggtrahydrofuran or

in an aprotic sol veng,20 Utk 7 fo

N. N- di sret hyl f or mam de. The cycli zat¥on C ® is preferably carried
out in the presence of a palladium catal8gg(for ex@ml e pal | adi um

di acetate) under basic conditions (provided for exanple by an al kaline
acet at e ot whith[R;R,cREIRNRe Rk, tRys, Roplrabs ¥ haverhe nesaniag éndicateiabovags, f or

exanple, t ni d rotic. s

acet ont i AR kPO S ah RO Aa o 3y ARe g GhpCror it e AT

bet ween 50f gencrat formiila Pofsdefijed abRve.Gi gg et al ., Tetrahedron 46, page 4003
(1990)9. The conpounds of general fornmula M can be prepared according to a
process characterized in that 30 - the carbonyl of a péri di ne of general

fornul a [ &R the aboveoprogesinthenRifRer Ry adRARBEWPT chmbe RTREECTEAINSEESSHYi cat ed
above and afEfdihgR6 QEABAE FrofeeliGDRBHAHO (GREné T. OPRteclivk GiYupsi ik Prigahiect ed

with an acetal . tiQn, order t odyce. t he. conpound of gener al
fornul a F%P’Bﬁ?‘ﬁ's T@%ﬁrﬁ%ﬂ MCRF%SPTS, ?%g[qé)r ] ejﬂﬂ“ﬁ"@r |CORROEG HeSIARUAR| ng
i ndi cat ed fnpviee esipdunds 4f gederdl' foprtiola® M rapp e e Barried e patid entdaymen | ower
al kyl ;or formtogether a.saturated hydraocarbaon,.chai n w t nbers:
15 - éghyfé‘P%‘%v%?“né‘?‘s?’hg‘Sﬁ?%H‘ ﬁ'g %ﬁ(geﬁﬁg%&aﬁgﬁt@tstuﬁgb%\éog U "d?rgeérg_gneral
f or mul a FMitsunobu, O. et al. Synthesis, p.1 (1981)). The hydroxy! function of compound N is
displaced by a nucleophile such as compound M or a deprotonated derivative of the
latter, by a treatment with a phosphine, for example triphenylphosphine, and an
azodicarboxylate derivative, for example diethyl azodicarboxylate, in an aprotic solvent
20  such as, for example, tetrahydrofuran or N,N-dimethylformamide. The cyclization of
compound O is preferably carried out in the presence of a palladium catalyst (for
example palladium diacetate) under basic conditions (provided for example by an
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-
25  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 can be prepared according to a process
characterized in that
30

- the carbonyl! of a pyridine of general formula

35




order to obtain a conmpound of general formula GJ[err] 25 in which Rerr],
Rlerr], Rerr], Zand Z' have the neaning indicated above, - then the

al cohol function of the conpound of gé eral formula Gis protected in order
to produce a corrpound of general forrrula H 30 35 in which R[err] Rerr],

Rlerr], Z.an n| D i ndi,c d above eLl resents a
protecti v& ﬂﬁﬁp}{ dte%@q‘ﬂ% \“fiﬁ d abdve ?‘Pﬂa r@? % 8% nmpound
of gener ahtohoorm lawert albo@eprprbecﬂeé@tmamaw fmmlpn,adwréerttb@roduqsahad of
gener al fg(r) dlo [gtegéﬁ%fogrgulﬁﬂ which Rlerr], Rerr], Rerr] and Rlerr] have

t he rreanln ove, - the compound of forrrula Tis treated with a
functional i zed aI kyl ati ng agent in order to produce a [err]-hydroxyester of
genera¢ formula J 15 N [eﬁé{ in which Rerr], Rerr], Rerr]
and R[err] have the meaning indi a e, Rerr], Rerr] and Rerr] are

as defined in general fornmula I,
conpound of general fornula f”',

the protective group R err] of the
ved in order to produce a conpound of
general formula K, [err] 35 i h Rerr], Rerr], Rerr], Rerr] and

Rl err] have the neaning indicatgd @ and Rlerr] represents ORerr] or
NHR[ err] and R err] represents ower al kyl, cycloal kyl, | ower

cycl oghkyl alkyl, 1ower alkenyl, |ower al k&y Iomer al kyl or aryl or |ower
aryl arkyl,

in which R;, Ry and R;4 have the meaning indicated above and the Z and Z' groups
represent, independently, a lower alkyl or form together a saturated hydrocarbon chain
with 2 to 4 members:

15
- a hydroxymethyl function is introduced into the compound of general formula F in
order to obtain a compound of general formula G
20
25
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
to produce a compound of general formula H
30
/N l Raa
x 0.
Ryo “Rys
oz
35 R™ &z

in which Ry, Rz, Ra4, Z and Z' have the meaning indicated above and R,s represents a
protective group of the alcohol function.



12 - the conpound of general fornmula Kis cyclized into the conpound of
general fornmula L [err] 10 in vi/qich Rlerr], Rerr], Rerr], Rerr]
and Rl err] have the meani ng indicated dbove, and finally - the R err]
radi cal of compound L is converted into carbonyl in order to obtain the
conmpound of general fornmula M[err] 15 20 in which Rerr], Rerr], Rerr]
and R err] have the neani ng indicated above. The carbonyl function of a
4- acyl - 2- rdheagsyalioithe corapruad oé genesal f@m%lsé@@&*?ﬁ%‘“t%dggo Progyi®at t i na
J. L. J. Heherafipdindof gBRiml f&fhuldr 553 (1983)) is preferably protected by an
acetal function, preferably a cyclic acetal, according to the standard
condi tions known to a person skilled in the art (Geene. T., Protective
G oupssin Oganic Synthesis 10- Roe Wley & Sons 1981)). The
internedi ate thus obtained is | d with a sodium or potassium al cohol ate
in an aprotic solvent (for ex cet@uitrile), 30 or the alcohol from
whi ch the al coholate is deRpyed, Yat a errpitisature conpri sed between O[err]C

J he compound of general fornula F. The

3 by treatnent with an aryl- or

-
r eat
| e

and 100[err]C in order to produc
latter can be lithiated in pogi

al kyl -l'ithium (for exanple rresi'tyl -lithium iEB an ethereal solvent such as
tetrahgdrofuran at a terrperature corrpri sed between -100[err]C and Of[err]C
A fornyl ating. el ec uch a N, N- di net hyl formanmi de is added to
the |ithid® 9% kﬁ’egﬁa d@V% éi‘?‘i‘é@&‘%ﬁﬁ‘éi“? O¥f:.dehyde thus obtained is

treated, after hydrolysis, with a redu0| ng agent such as sodi um borohydri de

in order t Q. pr.oduc |.a.G . The rotec i on of

t he al coholthgﬁﬂtgww (Ek?fo ﬂggdﬁ ege E’In eda%’@'&?tﬁligr‘?& B R é

st andar d ¢opdiducen$- kydmwye!sterefgceerabﬁmrmklal]l ed in the art, in order to

obtai sa conmpound of general formula H Exanples of prot ecti ve groups of
the al cohol function include th jch formethers (i.e. nethyl,

met hoxynet hyl , tetrahydropyra M#t hoxyet hoxy met hyI benzyl oxynet hyl ,
t-butyl and benzyl (substitutdd or! non 5 substituted)), and esters (i.e
formate, acetate and |sobli{ r-@&her exanpl es of protective groups
of primary hydroxyl refer 28H8re ne. T., tective Goups in

20 R{

in which Ry, Ry, Ras and Rys have the meaning indicated above, R;s, Rys and Ry are
as defined in general formula II,

25
- the protective group R,s of the compound of general formula J is cleaved in order to
produce a compound of general formula K,
30
R
18 Rn K
35

in which Ry, Rus, Rig, R2o and Ry have the meaning indicated above, and R;; represents
ORs or NHR¢ and Rs represents H, a lower alkyl, cycloalkyl, lower cycloalkyl alkyl,
lower alkenyl, lower alkoxy lower alkyl or aryl or lower aryl alkyl,



Organic Synthesis 10-86 (John Wley & Sons 1981). The deprotection of the
conpound of general fornmula Hin ordeﬁ to produce the conpound of general
formula |I' is carried out under select?ve conditions maintaining the
integrity of the Rerr] radical, 10 for exanple, by treatnent under acid
condi ti ons ' rs L £:.acid) I ditions
For the prireimEsRERRgal bl KSRl kom PO e Gl Rl
person skilkled in the art (Greene. T., Protective Groups in Organic

Synt hesis 10-86 (John Wley & Sons pt981 The treatnment of conpound I’
with a functionalized al kyl ati ng gage I order to produce a [err]-hydroxy
ester of general 15 fornula J cqn bgjcarried out using a |ithiumenol ate
or a zisnc derivative of a cagb ' er in an anhydrous aprotic solvent,
for exanple, tetrahydrofuran. #he ecyjve group Rlerr] of the conmpound
of general formula J is cl eaveHQO
formul a K under deprotection congfti Nnown to a person skilled in the
art. For exanple, when Rlerr] is'd b group, an al coholic solution of
the 20 conpound of general fornula R%wth a palladiumcatal yst added to
it can be subjected to a hydrogen at nosphere under a pressure of 0.5 to 10
Bar. Tbe Gywhichat] R Riy RH2ng RUHRVE theGheatRBShd¢atéPdboVE, Al flalllys obt ai ned can
be carried out under acid conditions (for exanple by treatnent with
trifluoroacetic acid, or hydrochloric gas dissolved in an anhydrous sol vent

such as dicthedRQredibsnsf mpbudddn)s tdhvertéte intd Cafboaglliacorded & bbtain2the

hydr oxyl act oni c ki W se menbers such as in the conpound of general
fornul a L.°°W8“B%H€§?5‘ﬁﬁ‘ip "éjﬁeral fornula L can be converted into

pyridones of general formula M forgexanple, by treatment with warm

hydroglkl oric acid, or by treatment wmth{rimethylsilyl iodide. 30 The

2- hal 0-3-qui nol i ne net hanol s of gep®: ormula N can be obtained starting
fromthe acetanilides of general a PJerr] 35 14 in which Rerr],
Rlerr] and Rl err] have the neanin cated in the general fornulae of
compounds | and Il. In the prrgegSsey belqw, the Rerr], Rerr] and R err]
groups can be protected if neceé ar ondi ng to standard protection

nmet hods (Greene. T., Protectiv yn Organic Synthesis 10-86 (John
Wl ey 2% Sons 1981)). R|

in which Ry, Rg, Ris and Ry have the meaning indicated above.

The carbonyl function of a 4-acyl-2-halo pyridine {obtained for example according to

- 25 Lammattina J.L. J. Heterocyclic Chem. 20, p. 553 (1983)) is preferably protected by
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)). The intermediate thus obtained is treated
with a sodium or potassium alcoholate in an aprotic solvent (for example acetonitrile),

30 or the alcohol from which the alcoholate is derived, at a temperature comprised
between 0°C and 100°C in order to produce 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-lithium) in an ethereal solvent such as tetrahydrofuran at a
temperature comprised between -100°C and 0°C. A formylating electrophile such as

35 N N-dimethylformamide is added to the lithiated 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



S The conpounds of formula N can therefore be obtained according to the
follow ng process: the said anilines gf formula P are N-acetyl ated by
treatment with an acetyl ating agent such as, for exanple, acetic anhydride.
The acetanilides thus obtained are treated at a tenperature conprised
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treat ment aihiydirods sebendaich #diRBlosétAdthane or dioxan) in order to produce a B-

- 25  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.

30 The 2-halo-3-quinoline methanols of general formula N can be obtained starting from
the acetanilides of general formula P

R
R;3

35
R; 2



15 as, for exanple, dinethylamne, N nethylpiperazine, norpholine or

pi peridi ne. The ethyl 2-chloro-3-qui ngl | necar boxylate is then reduced with
di i sobutyl al um ni um hydri de in an apr fi c solvent such as dichl or onet hane
in order to produce the 2- chloro-3-quinolinenethanol of general fornula N
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adm ni str afj ' [ . Of eut cal:ly e ' ity of a
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al so have agetopitile in theresenescef an iogine Pnbsomismsabie farssamplsrsodiven todisigtarent of
tumors, fQirtaRhRohHADSremidER" R%FdcBIf &cid 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 known 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
30 diethylaluminium chloride in an aprotic solvent or a mixture of aprotic solvents,
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
with an alkaline alcohol, for example, sodium methylate in methanol, in order to
35 produce an ethyl 2-hydroxy-3-quinolinecarboxylate substituted in position 4. This is
converted into ethyl 2-chloro-3-quinolinecarboxylate by treatment with phosphoryl
oxychloride. When position 4 of the quinoline carries a chloromethyl group, a
nucleophile substitution can be carried out by treatment with a secondary amine such



35 t opoi sonerase, in a patient by admnistration to the latter of a
therapeutically effective quantity of ;g conmpound of formula (1) or (I1).
Exanpl es of tunors or cancers include Cancers of the oesophagus, the
stomach, the intestines, the rectum the oral cavity, the pharynx, the
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trans-derm c or sub-cutaneous har nateut cal’ conposl tion é or exanpl e
t her apeut i RmplgH OBthrwa@wecallyrwwat&e salsioge can FRigrdo Ph%@éﬁﬂé’%‘r altspi di c

mcella. 25Phari8ciPBanN@eENL i cal conposition can be in solid form for
exanpl e, powders, pills, granules, tablets, |iposomes, gelatin capsules or

suppositories. The pill, tablet or gelatin capsule can be covered in a
subst ance The aimpmdapﬁhieepmﬁenprimeeﬁéd lplsstefseuseﬁmmsﬂrﬁdcohgicabmotpbmeact i on of

gastrixp acfﬁsofheer%}ﬁggﬁn&sn o%h&eStp?e@Q&h ||9venttlo v ﬁa'ﬁ'gj &t tmhxbxtory effect on
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
activity. The compounds according to the present invention can also be used in
different therapeutic applications.

There follows in the experimental section below an illustration of the pharmacological
properties of the compounds of the invention.

The compounds can inhibit topoisomerase, for example of type I and/or II, in a patient,
30 for example a mammal such as man, by administration to this patient of a
therapeutically effective quantity of a compound of formula (I) or (II).

The compounds according to the invention also have an anti-tumoral activity. They
can be used for the treatment of tumors, for example tumors expressing a
35 topoisomerase, in a patient by administration to the latter of a therapeutically effective
quantity of a compound of formula (I) or (II). Examples of tumors or cancers include
cancers of the oesophagus, the stomach, the intestines, the rectum, the oral cavity, the
pharynx, the larynx, the lung, the colon, the breast, the cervix uteri, the corpus



for a sufficient period of tine to allow this conposition to pass in a
non-di gested form 30 into the small jgntestine of the latter. The conpound
can al so be adnministered locally, for exanple, at the sane |ocation as the
tumor. The conmpound can al so be adm ni stered according to a sustained
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chosen administration method (for example oral, intravenous, intraperitoneal,

intramuscular, trans-dermic or sub-cutaneous). The pharmaceutical composition (for
example therapeutic) can be in the form of a solid, liquid, liposome or lipidic micella.

- 25  The pharmaceutical composition can be in solid form, for example, powders, pills,
granules, tablets, liposomes, gelatin capsules or suppositories. The pill, tablet or
gelatin capsule can be covered in a substance which is capable of protecting the
composition from the action of gastric acid or enzymes in the stomach of the subject
for a sufficient period of time to allow this composition to pass in a non-digested form

30 into the small intestine of the latter. The compound can also be administered locally,
for example, at the same location as the tumor. The compound can also be
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, magnesium carbonate, talc, sugars,

35 lactose, dextrin, starch, gelatin, cellulose, methyl cellulose, sodium carboxymethyl
cellulose, polyvinylpyrrolidine and wax. The pharmaceutical compositions containing a
compound according to the invention can also be presented in liquid form such as, for
example, solutions, emulsions, suspensions or a sustained release formulation. The



no case be considered as a limt to the scope of the invention. 25
EXPERI MENTAL PART Prenaration 1. 5-et W -4, 5-di hydr o- 1H oxepi no
[3',4":6,71- indolizine [1,2-b] quinol'i'ne -3,15 (4H, 13H)-di one 30 | . a.
4- et hyl - 3, 4-di hydroxy-1H pyrano [3',4':6,71 indolizino [1,2-b] quinoline

-14 (4H, 12H) - one di.um borohydride.(14 370 L) pQrtions
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20  which the invention belongs. Similarly, all publications, Patent Applications, all

Patents and all other references mentioned here are incorporated by way of reference.

The following examples are presented to illustrate the above procedures and must in
no case be considered as a limit to the scope of the invention.

25
EXPERIMENTAL PART

Preparation 1 : 5-ethyl-4,5-dihydro-1H-exepino [3',4':6,7]- indolizine [1,2-b]
quinoline -3,15 (4H,13H)-dione

30 l.a. 4-ethyl-3,4-dihydrexy-1H-pyrano [3',4':6,7] indolizino [1,2-b] quinoline -14
(4H,12H)-one

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
35  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
under reduced pressure, the residue is taken up in water (250 ml), neutralized by the



chlorotrimethylsilane (0.75 m, 5.7 mmol). Stirring is continued for 15
m nutes at 20 anbi ent tenperature tI‘i n the reaction nediumis heated to
reflux. The heating bath is then renoved and tert-butyl bronpacetate (15
m, 100 mmol ) is added dropwi se at a rate which ensures reflux is

mai nt ai nedyddifion SXacfibakid tx'nDQaddSIeRUcIt @ﬁ%r@ﬂo&t@%lm ' %EQ@&u’thﬁkﬁd for
one hour. The resuylt nt et %3 sol ut|on of or mat sk ;angafﬁﬁﬁjls | ef t
to cool doWFPERSIOR DI F%F‘é“’?ﬁé’ﬁlyﬂ"ﬁhscf’ VAT eFRj‘e ¥la into a
25  sus peaﬂﬁdromhidh ﬂ}ofmrmlsaugﬂfqirb&ﬁct o [Heoghitaingd, | afide |drying anflér, Rdbded

qui nol i ne- 9 tﬁ ?'{'b?far?g Z‘d azé anhydrous tetrhydrofuran (40 nl)
under arg(ﬂ{e '\' LI Q‘Hﬁp it ed under reflux for one hour,
then left to cooI down to anbient tenperature and the reaction is stopped

by t heSaddi.bi 8rformyloaymethydd-propionylindaizing lk=b] q@moling-94htH)eaue action is
carried out with chloroform (3 x 100 m ). The 30 conbi ned chl oroform c
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127 67 1oy by a8 of oig 38 e oo gitdrsa BB et gl i

148. 69; 1523t€6;lsopﬁ®ylﬂ¢ohw m@&ethyl?@haéfwhﬂcl?@ms thezéﬂghtmd@;ct 1557 g) m580
1651; 172

[ 6. PE.Shugind. ter dRafl s tedica prechits SpRIBH phi AP RS, sold |,
[err] et hWﬁ[BrZIOP cI‘ﬂi/‘aroxy [err]-(8-hydroxynethyl - 9-oxo

(11H) -indolizino-[1,2-b] quinoline-7-yl)-propionate (1.45 g, 3.32 mml) is

di ssolised 1.8 GW%QLISBQI h Pk P-BI@-kydroky hediyiloloxeal HIE)indblizingat ur at ed
sol ution of hy n .ch lﬁhfl I N 1%;@: dlchlgir'orrelt?hane (100 m). The

resul tant m xt %‘“ * y RFORIONAY  or ] C for 16 hours. The precipitate
is filtered, vvashed wi th net hanol and dried under reduced pressure, which
al | ows 662A rsyspeb&ieh offzinedGghg, N0ommot) stiore ewvittha amagmetid stirtdran faphydrods a
yel | ow diethyl ether (50 ml) under argon, is activated by the dropwise addition of
chlorotrimethylsilane (0.75 ml, 5.7 mmol). Stirring is continued for 15 minutes at
20  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
- 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
25  suspension of 8-formyloxymethyl-7-propionylindolizino [1,2-5] quinoline-9 (11H)-one
(1.6 g, 4.7 mmol) in anhydrous tetrhydrofuran (40 ml) under argon. The reaction
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
30 combined chloroformic extracts are dried over sodium sulphate, evaporated and the
residue is purified by chromatography on a silica gel column (1-2% MeOH/CH,CL),
which allows 0.64 g of sought product (31%) to be obtained in the form of a pale
yellow solid, m.p. 146-149°C.
NMR-'H (CDCl): 0.93 (t, 3H); 1.37 (s, 9H); 1.99 (m, 2H); 2.97 (dd, 2H); 3.5 (se,
35  1H); 5.10 (s, 2H); 5.24 (s, 2H); 7.40 (s,1H); 7.59 (t, 1H); 7.83 (t, 1H); 7.90 (d, 1H);
8.20 (d, 1H); 8.34 (s, 1H).



solid, mp. > 300[err]C. NVMR-[err]H (DVMSO: 0.90 (t, 3H); 1.20 (q, 2H);
3.27 (dd, 2H); 5.29 (s, 2H); 5.49 (dd, . 7.42 (s, IH; 7.73 (t,
1H); 7.90 (t, 1H); 8.16 (t, 2H); 8.71 gs, 1H. NVMR-[err]C (DVBO): 8. 45;
36.48; 42.54; 50.68; 61.44; 73.34; 99.78; 122.71; 127.83; 128.15; 128.75;

129. 08; 1%@713@@3@@) 811%3L 820 31445‘9 6&@ 341@99%8 5%537§9 82]«525 1%152159 26;
172. 08. IR KBr 27 reparation
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under ref | $n> ﬁé&({ rest for 48 hours. The precipitate is filtered
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respectiv 99% of the total area of the two peaks using chiral LC
The result t 8.di ast er eoi someri cal | y enriched, taken up in distilled
wat er [R(KBr) 761 1127; 1204, 1285, 1580; 1653; 1757.

20  Preparation 2 : resolution of S-ethyl-4,5-dihydro-S-hydroxy-1H-oxepino
[3',4':6,7]-indolizine [1,2-] 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 1) is heated to boiling, followed by filtering while

25 warm and leaving at rest for 68 hours. The precipitate is filtered and washed with
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
phosphate buffer at pH 6.9, peaks eluting at 4.5 and 7.5 min) reveals two peaks

30 integrating respectively 24% and 76% of the total area of the two peaks. The solid is
taken up in 93% ethanol (350 ml) under reflux, then left at rest for 48 hours. The
precipitate is filtered out then washed with ethanol and ether in order to obtain 4.8 g of

a white solid which produces two peaks integrating respectively 9% and 91% of the

total area of the two peaks using chiral HPLC. The solid is taken up in 50% ethanol

35 (48 ml) under reflux then left at rest for 48 hours. The precipitate is filtered out then
washed with ethanol and ether in order to produce 2.7 g of a white solid which



(20 M), is treated with acetic acid (0.35 m, 6.4 nol) for 15 m nutes.

The precipitate obtained is filtered ggt, washed with water, with acetone
and with ether, then dried under vacuumat 80[err]C in order to obtain 1.1
g of a white solid. The latter is taken up 10 in absolute ethanol (55 m)
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2- et hyly- 2'\1@%" FRt BRSY eftamibhleYde) 5-&h§f—ﬂ5%d%lg-hydroxy-lH-oxepino [3',4':6,7]-
indolizine [1,2-b] quinoline-3,15 (4H, 13H)-dione is obtained.

Preparation 3 : 5,12-diethyl-4,S-dihydro-S-hydroxy-1H-oxepino [3',4":6,7]-
indolizino [1,2-b} quinoline-3,15 (4H,13H)-dione

This compound is prepared in a similar manner to Example 1, except that in stage 1.a.,
25  T-ethyl camptothecin (Sawada et al., Chem. Pharm. Bull. 39:2574 (1991)) is used
instead of camptothecin. The sought compound is obtained in the form of a vivid
yellow solid, m.p. > 270°C.
NMR-H (DMSO): 0.92 (t, 3H); 1.39 (t, 3H); 1.93 (g, 2H); 3.08 (d, 2H); 3.25 (q, 2H);
3.51 (d, 2H); 5.32 (s, 2H); 5.52 (dd, 2H); 7.42 (s, 1H); 7.76 (t, 1H); 7.89 (t, 1H);
30 8.18(d, 1H); 8.32 (d, 1H).
NMR-13C (DMSO): 8.46; 14.15; 22.42; 36.50; 42.54; 49.95; 61.45; 73.35; 99.68;
122.61; 124.27; 126.76; 127.70; 128.27, 129.92; 130.18; 145.17; 145.82; 148.57,
152.15; 155.89; 159.; 172.08.



The water is distilled in an azeotropi c manner (overnight) with a Dean
Stark apparatus 5 froma m xture of 22-chl oro-4-propi onyl pyridine (10 g,
59 nmol) obtained as in Laamattina, J.L. J.Heterocyclhc Chem 20, p. 553
(1983), ethylene glycol (20 m) andp- tol uenesul phonic acid (250 ng) in
toluene (150 m ). The solvent is then elim nated under reduced pressure,

the acid iprepsrationld 2 SbtN¢itd)l (Gaiuword-ai-diy@ris-hyaeixy B car bonate (100 nl)
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whi ch produces 13.3 g (96% of crude product protected by the carbonyl

group whi cia.i 2-ethyd2e@-methozy-Uepyridyl)al,3-dioxdlamel ent s of sodi um net hoxi de in
acetonitrile until the end of the reaction (checked by thin |ayer
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fT % R/D’ 1 g)s( ho gl(r)}ﬁ,rgﬁdﬁdai& tsmlhhmlp iﬁaﬂﬂeus:i/z&h&ywtth iwatdrayié Mim]tﬁrm&admrmhyodiﬁh% err],
; reveal s the .c te cqnsunpti qn .of it ridopg ~Ry,0duct .
The r omct (OIPRE 8 EXiherated ouigLRoRlcesd MR R miens diied 0 S ReoRanc: T o
m xt ure i snieac);nacteveralllyield 81%Yy bf mbthast (BDis colR@Gdrh theFormbof a Btpid 9il. The
conmbi ned extracts are dried over sodium sul phate and evaporated, which

produces ehl Oi_ ' 1hlf ] ) ORinYr aphy (Siderr],
TBMO HX: 84/'%'08-% l?/g}é or%e 'ﬁ?‘é’% e'ﬂétngg%@*mdgﬂ’%gsl ves then 20/80 to

50/50 to elute the product) in order to obtain the ia%dermadi_ate .al dehyde (7
g). The al'éetbysdithiumy({ls% M e pentaneetdQamb) 170100 5 2dded drepyissyustig B sodi um

bor ohydr i danfdla Gto 35 solufie? ¢fTBtImathéhitylefe I eGB! ANESMmeholy €ini anB@iréduwt ed
unt il Conggh%'dlgo?ﬂrsag ??5(1 r%B act)f-7§°%eand under argon. The resultant white precipitate is
- agitated at -78°C for one hour then 2-ethyl-2-(2-methoxy-4-pyridyl)-1,3-dioxolane (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
25 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,
after which analysis by thin layer chromatography (Si0,, 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
30 (200 ml, 50 ml, SO0 ml). The combined extracts are dried over sodium sulphate and
evaporated, which produces a yellow oil which is purified by column chromatography
(8i0,, 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,
35 132 mmol) and the resultant mixture is agitated until complete consumption of the



22 internedi ate al dehyde (approximately 1 hour) with analytical control by
thin | ayer chromatography. The sol veng I s then evaporated off, the residue
is taken up in ether, washed with wat ? and with brine, dried and the

solvent is evaporated off. Colum chronmat ography (Sierr], TBMJ HX: 10/90
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reduced pressure. The residue is dissolved in diethyl ether (150 m ) and
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propionate tert %/E ] mol )" 1
zi nc suspenieiested b3 the benzddHind e, (82%6) inthe form efin lenpidicil: over 10 seconds, then
washed successively with water until a neutral pHis achieved, with acetone

and with diet Iné(B-_bthbﬁbiyxhahQPWtﬂw@-L@yﬁa?Wre aielone0 nl) under reflux.
The reaction nediumis maintai ned under reflux 30 for another 10 m nutes

after the jtion is rym nat ed.. Th a sol.ufi.on of 1s(3- .
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agi tatRd upged 5% hkrs! Ofhe 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
(SiO,, TBMO/HX: 10/90) produces 5.5 g (70%) of product (I).

4.e. tert-butyl B-ethyl-B-hydroxy-B-(3-benzyloxymethyl-2-methoxy-4-pyridyl)-
25 propionate

tert-butyl bromoacetate (13 mi, 80 mmol) is added dropwise to a zinc suspension (5.3
g, 80 mmol activated with 6 HC! over 10 seconds, then washed successively with
water until a neutral pH is achieved, with acetone and with diethyl ether) in anhydrous
tetrahydrofuran (60 ml) under reflux. The reaction medium is maintained under reflux
30 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
tetrahydrofuran (20 ml) is added and the reaction mixture is agitated under reflux for
another hour. The reaction is stopped at 0°C with saturated aqueous ammonium
chloride (100 ml) and the reaction mixture is extracted with diethyl ether. The



anot her hour. The reaction is stopped at 0OC with saturated agqueous amoni um
chloride (100 ml) and the reaction m xjgure is extracted with diethyl ether.
The 23 conbi ned extracts are dried over sodi um sul phate and evapor at ed,
whi ch produces a yellow oil which is purified by colum chromatography
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after treatnment with toluene, produces 5.9 g of product (L) 589% in the

form of wt-geSeethdtlad-dihydre-S-lyarog:9-methoxytoxepino[3,4-c] pyridine-3(4H)-

5-ethyl -1, 5- d§faydr o- 5- hydr oxy- oxepi no[ 3, 4-cJ pyri di ne-3, 9(4H, 8H) - di one
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the form of white crystals, m.p. 97-98°C.

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

S-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 mi). 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

25  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
filtered out and dried, which produces 0.23 g (49%) of a white solid (M), m.p. 118-
119°C.

4.i. 2-chloro-6,7-difluoro-3-quinoline-methanel

30 The procedure described by Meth-Cohn and collaborators, J. Chem. Soc. Perkin
Trans. I, p. 1520 (1981); Meth-Cohn, J. Chem. Soc. Perkin Trans. I, p. 2509 (1981) is
used. 3,4-difluoroacetanilide (38 g, 22 mmol) is added to the Vilsmeyer reagent
obtained by the dropwise addition of phosphoryl oxychloride (103 ml, 1.1 mol) to



4.i. 2-chloro-6, 7-di fluoro-3-quinoline-nmethanol 30 The procedure

descri bed by Meth-Cohn and col | aboratojs, J. Chem Soc. Perkin Trans. 1, p.
1520 (1981); Meth-Cohn, J. Chem Soc. 'Perkln Trans. 1, p. 2509 (1981) is
used. 3, 4- dlfluoroacetanillde (38 g, 22 mmol) is added to the Vil sneyer
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ng, 2.23 ol gxephrd[3,did) peridine-RS@IH, 8H)-dRba¢ Ny, 3.58 mmol) in anhydrous N, N

di nmet hyl f or mam de (45 n1) and t he resultant m xture is agitated under argon
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(100 m). thmoneeﬁJ 5+etini- | Sedibydrosb- Rs&iroxysommbWw] tpyridine3¢9(¢ 4, 8H)&domd ) |

dri ed 2ver 488 4! N B4hRBH! the IApSHRARDEMeQn thEWreceding stage 4.i. (770 mg, 2.23
mmol) and triphenylphosphine (934 mg, 3.58 mmol) in anhydrous N,N-
dimethylformamide (45 ml) and the resultant mixture is agitated under argon at
ambient temperature for 16 hours. The reaction mixture is then concentrated under
reduced pressure and the residue is dissolved in ether (100 ml). The resultant solution

25  is washed with brine (4 x 50 ml), dried over sodium sulphate and evaporated. The

residue is purified by column chromatography (SiO;, CH,ClyMeOH: 99/1 to 98/2),
which produces 650 mg (66%) of product (O) in the form of a white solid, m.p. 165-
167°C.

4.k. 5-ethyl-9,10-difluoro-4,5-dihydro-5-hydroxy-1H-
30 oxepino[3',4':6,7]indolizino[1,2-b]quinoline-3,15 (4H,13H)-dione

5-ethyl-8-(2-chloro-6,7-difluoro-3-quinoclinemethyl)-1,5-dihydro-5-hydroxy-oxepino
[3,4-c] pyridine-3,9(4H,8H)-dione (600 mg, 1.1 mmol), tetrabutyl-ammonium bromide
(352 mg, 1.1 mmol), sodium acetate (359 mg, 4.4 mmol) and palladium II acetate (98
mg, 0.43 mmol) are dissolved in anhydrous acetonitrile (40 ml) and heated at 90°C
35  under argon for 16 hours. After cooling down to ambient temperature, a white
precipitate is separated from the reddish solution. This precipitate is filtered out and



residue is purified by colum chromatography (SiJerr],
CHerr]C[err]/MeOH 99/1 to 98/2), which produces 650 ng (66% of product
(0) inthe formof a white solid, mp.25165- 167[err]C. 4.k.

5-ethyl-9,10-di fl uoro-4, 5-di hydro 5- hydroxy-1H 30

oxepi no[ 3' dolizino[l _2-blquinoline-3,15 (4H, 13H)-dio

5- et hyl - d(f@ddwﬁsJ Wcheﬁ RIFSSH{for Hoescru ﬁpmwtn'éﬁeimmd in‘water, fitered and

, 5-di hydr (ﬁrﬁdhﬂﬂépﬁéﬁuwdeﬁbﬁbm& Sved-phibs ysmscbeaﬁ,xﬁie%ﬁth pidducel P3Temgbsi0 Ny,
1.1 mml) t trabut |um r.om eé 1 mmol ), sodium acetate
(359 nm, é‘?ﬂj BED & Hejge st P % #g 0.43 nmol) are

di ssol ved NMR& (/IﬂMS@ a8t dH)y 1.82 (A )y B 08 ddydl Hie dtSé dd,axHP8[461(s,] C 35
under argo u I o} | ure,

white gr ecl g ?a?gg Séggr(gé zg‘i)f§g?n( eth?q\é% @"nu-yﬁgustg'lrtg 1iﬁ[pﬁ|§{_ pr eci pi tate
is filter §t43dhdH) 25 dried under reduced pressure. The crude product
IS suspendg¥R- m@@ﬁfs’ofiihgei@ﬁ ayzd_;;;dgg &gl 64"43964@@26)9#3@"19@@9'79 over
phosphor us, pent oxi roduces sou oun n the form
PSP bor e 357 §HLF 0000 258 i TEbeB S sBR 40 15, o
2H); 3.08 (5@8&&55881392(3@',1720? 4.45 (s, 5 4H) 5 19 (S 2H); 5.47 (dd,
2H); 6.02 (se, '7.33 (s, 1H); 7.54 ( slH) 755(3, 1H); 8.43 (s, 1H)

NVR- [ rr] 6,47,.. 42. 54 64 43 (2C); 73.31;
99. 07el %?—L@P@—%% by g‘d &&‘%"%410%%5 EE 144.59; 145.01;
145. 33; 147.63; 150. 8§43, &567]8&01&&9;[22—b]¢17ﬁoﬁﬂe—3,15 (4Hﬂr3é4)ahane on 5:
5-et hyI 4, 5-di hydro 5, 10-di hydr oxy- | H oxepi no

3,4':6,7

E o benzyl Oixdy_ : g?%&ﬂyé%d@hﬂg&%@ hﬂﬁ?ﬁy 13- o&é‘ﬁ%&{%‘ﬂ s Molizine  [1,2-

1H oxepi ndl ]sumqlm pal Wﬁdéﬁ)ﬁlm (37? mg- 0. qunelbly teated pith lydrogempt di one

(370 ny, Oatn?lgsﬂmﬁl: brdssurk 28a tag dmbiehh tdhpdF A6 s j mmm%mm @nldaffonldse and at
r

and OV | AT SED anelcand g aqd 8% FPivercHSmDoOnem s i is )

t S (r:I mdnat eotﬁ(rﬂlﬁatbd) (réshours)| dichioramahdi(60 ﬁﬁﬁrﬁimetbmﬂl (ﬁ@trgalafﬂ adde@ tokhe are
added to the_react xtyre, cat a tered out an

vol atil e 08??%'(9 &N r%\rﬂgé %ﬂt}%ﬁsgfsatﬁl e(ﬁeéa?"ft aﬂﬁgbervo?aé@%%&pog%@g{ﬁ%vapm%in al | ows
the crude cfbugder redamtdcpressord)eviodit ailovedthecsrudd sought praadues twbe obtained
trifluor Oa&)%éirﬁn@ﬁ"ages oFtRfiSorbh e Sachll §héle! A BALR % NN 939 35 diskiBhd g

20  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-'H (DMSO): 0.89 (t, 3H); 1.85 (q, 2H); 3.02 (d, 1H); 3.45 (d, 1H); 5.19 (s,
- 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).
25 NMR-13C (DMSO): 8.47; 36.50; 42.61; 50.57; 61.46; 73.35; 98.84; 109.02; 121.83;
123.18; 129.50; 129.85; 130.12; 130.80; 143.39; 145.10; 149.69; 155.97; 156.82;
159.30; 172.11.

Preparation 6 : S-ethyl-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

30  This compound is obtained from 3-fluoro-4-methoxyaniline according to the method
illustrated by stages 4i, 4) and 4k of Preparation 4. Yellow solid, m.p. > 250°C.
NMR-'H (DMSO): 0.89 (t, 3H); 1.85 (q, 2H); 3.08 (d, 1H); 3.49 (d, 1H); 4.00 (s,
3H); 5.25 (s, 2H); 5.39 (d, 1H), 5.51 (d,1H); 6.00 (s, 1H); 7.32 (s, 1H); 7.72 (d, 1H),
7.91 (d, 1H); 8.58 (s, 1H).



200 with 1,4-dioxan. The product is obtained in the formof an orange
solid, m p. 150C (d), of a suff|C|ent5£)ur|ty for a subsequent synthetic
use. NVR-'H (DvsO): 0.89 (t, 3H) g, 2H); 3.02 (d 1H); 3.45 (d, 1H);
5.19 (s, 2H); 5.37 (d, 1 ; 5.50 (d, 1H); 5.98 (se, 7.26 (s 1H); 7.31

g\li/R igi)c; (é%%) ﬁglg (f#}s é‘g 5&58 6‘11:‘1) 515%"% §(%qo ?g) 427%9\%@2999%9 éiﬂsﬁog 02;

121. 83; 12BL31%Y; 1229351]26 3]3292899 IBB(B0] 243. 180 4800; 14834283951.18515B8019;149. 69;

155. 97; 15ﬁ588’21, 1%5% zh(51672 11. Preparation 6:

5-et hyI uoro-4, dr 0- 5- hydr oxy- 10- met hoxy- 1H- oxepi no
[3',4":6, TR thu)i kzmpiohié@zjmabl ine-3,15 (4H, 13H) dione 30 This
corrpound i s obtained from 3-fl uoro-4-nethoxyaniline according to the nethod
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1H): 4.00 (s, 3H): 5. 2@ (‘sés7b119‘°'*2910592(41qu'1m$me-§ 15(4H dlo!5600 (s, 1H):
7.32 (s, 1H: 7.72 (d, 1IN): 7.91 (d, 1H): 8.58 (s, 1H). 26 NVR- 13C
(DVBO) : 8. THis cBfapéiid AmamedSﬁamﬁa-cm&ommembxyaunnzeaca&du@&oaﬁe o d8;

153 10! 1bugiedBonies 4 2 agak ofeparyion Yeliop ol up 3 B5G, o 1
Pr epar at i oNMR- 'H(OMSDY 0854, BH); 1185(@2&9;!2 65 %s, B¥0y DAY (d, AH)r1 A§(d, 1H- oxepi no
|[i oﬁt ai negﬂq r?go(g %}Hﬂg[ﬂg @ h]{fhg}gglm 7 ﬁeoggtgf:ord?%@(f dll}pﬂg lﬁg }gorrpound

i |l ustrat e@izﬁﬁs Jthy®60 43, 1H)j and 4k of Preparation 4 Yellow solid, mp. >

ia;JC 3N'4\1/§_ @) SOPS. 4(3%20@03)36417 85.46950,8161 44 752699 $Np2.8207 (d,

1 298 1 oner oh s A TR0 158/ 174 7 0l s A a AT Atk sk 100 (S

(DVBO): 8. f5.89205808: BB.68/: 42.49; 50.67; 61.41; 73.28; 99.87; 122.82;
126. 9 5 8; 135.64; 136.56: 144.39; 147.11;
153. 1051%@‘%’)1@813479}%0@65%;‘]72%(KBr) 1208; 1479; 1606; 1656; 1724.

Preparation 8 : 8-ethyl-2,3,8,9-tetrahydro-8-hydroxy-10H,12H-[1,4]diexino [2,3-
2] oxepino [3',4":6,7] indolizino [1,2-5]quinoline-10,13 (15H)-
dione

This compound is obtained from 3,4-ethylenedioxyaniline according to the method
20  illustrated by stages 4i, 4j and 4k of Preparation 4. Yellow solid, m.p. > 250°C.
NMR-'H (DMSO): 0.85 (t, 3H); 1.85 (g, 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); 8.15 (q, 1H); 8.25 (q, 1H);
8.68 (s, 1H).
NMR-13C (DMSO): 8.41; 36.45; 42.48; 50.68; 61.40; 73.25; 99.92; 114.44; 115.42;
25 115.58;122.96; 125.52; 130.56; 131.46; 144.21; 145.25; 142.36; 153.41; 155.85;
 159.15; 172.00.
IR (KBr): 1266, 1512; 1581; 1618; 1751.

Preparation 9 : 7-ethyl-7,8-dihydro-7-hydroxy-9H,11H-{1,3]dioxolo [4,5-g]
oxepino [3',4':6,7] indolizino [1,2-b]quinoline-9,12 (14H)-dione

30  This compound is obtained from 3,4-methylenedioxyaniline according to the method
illustrated by stages 4i, 4j and 4k of Preparation 4. Cream solid, m.p. > 250°C.
NMR-'H (DMSO0): 0.85 (t, 3H); 1.85 (q, 2H); 3.07 (d, 1H); 3.45 (d, 1H);

5.20 (s, 2H); 5.39 (d, 1H); 5.51 (d, 1H); 6.00 (s, 1H); 6.30 (s, 2H); 7.30 (s, 1H);
7.49 (d, 2H); 8.45 (s, 1H).



Preparation 8: 8-ethyl-2,3,8,9-tetrahydro-8-hydroxy- 10H, 12H-[ 1, 4] di oxi no
[2,3- g] oxepino [3',4":6,71 indolizi [ 1, 2- b] qui nol i ne-10, 13 (15H)- di one
Thi s conmpound i s obtained from 3, 4- et hy1 enedi oxyani |l i ne according to the
met hod 20 illustrated by stages 4, 4 and 4k of Preparation 4. Yellow

sol i d, m a;az & %&3@161'_0@")7 él&ﬁsf qbolgbzﬁ) éoﬁgfﬂ (d

, 3.47 ,
7.39 (s, 1@4928%57%1251 12%5 ,513@q33 149.08,9.4699( 148. 71&:1)150mRA?15113@ (DI\/BO)

8.41; 36. 4555 21482450068, 61.40; 73.25; 99.92; 114.44; 115.42; 25

115. 58 12 125. 52 3 6...131.46; 144.21; 145.25; 142.36; 153.41;

155. 85: 15&‘@%‘3’)11722‘306459 hg‘%%i? .1266; 1512; 1581: 1618; 1751. Pr epar ation
9: 7-ethyl-7,8-di hydro-7-hydroxy-9H, 11H[ 1, 3]d| oxol o [4,5-g] oxepinho

[3',4' %, 7treip|adﬂidrz1m09-[cluoi‘o-15}qhymlsidiby(ﬁ-péﬂhjdr6ky-1dJ;methoSﬁlH-Thi s conpound

[ bt ai ned f 3, 4-

:ISI 8St?1'3.?gd b;O?t agesngj‘ BXIZ?J 9’3%%?2%?1 hﬁgédggﬁgﬁ%e’%}ggm Eowd mp. >
250C. NVR-1H (DVBO): Odigse (t, 3H); 1.85 (q, 2H); 3.07 (d, 1H); 3.45 (d,
1H); 5.20 (s, 2H); 5.39 (d, 1H; 5.51 (d, 1H); 6.00 (s, 1H); 6.30 (s, 2H);

fo ags a2, b éoéglé'{‘ldl’gl&?md%éﬁ et metoxsaith icloiis At mdnds:

125. 74: 12uuseated;barstages 4i, A anrhdk Qﬁ%fes@rathm% Wﬁute sainl, mop. 21250°%%9: 155 90;
159. 2410 17RMIB'H I(BMED 0 85243 H)14.89:(q, 13063 1)7@& 11; 3. 45"(&&4{)613'0@&5 10:

()
ndol | 21 no i S22 qﬁ}% sba. @z%ﬁﬂ 0 24314 R0 A R4 WDabr af mec
fs'[ gm 3- chl 820{s} lg?ésg'zﬁggaﬂ}mbggagzg(gl n}gg?t;%t%% Irr’%t hod i I9I>u62t§r8§1t§j;j] tc):y o
(::jes 4i M&R an ) 53 6 7 991
(NZ/R éllz:) 512221¢; 5127229123512'%2‘22?65 139)02, 336 §3,(143 29H)44 Sgggl(lg 15389; 7.31 (g o
1) 71$8 {s571h58.98; 171.84.
IR (KBr): 1056; 1256; 1483; 1592; 1657; 1747.

Preparation 11 : S-ethyl-4,5-dihydro-5-hydroxy-10-methoxy-1H- oxepino
[3',4':6,7] indolizino [1,2-b]quinoline-3,15 (4H,13H)-dione

This compound is obtained from 4-methoxyaniline according to the method illustrated
20 by stages 4i, 4j and 4k of Preparation 4. Yellow solid, m.p. > 250°C.
NMR-'H (DMSO): 0.85 (t, 3H); 1.85 (g, 2H); 3.07 (d, 1H); 3.45 (d, 1H); 3.95 (s,
3H); 5.28 (s, 2H); 5.40 (d, 1H); 5.51 (d, 1H); 6.00 (s, 1H); 7.38 (s, 1H); 7.51 (d, 2H);
8.07 (d, 1H); 8.55 (s, 1H).
NMR-13C (DMSO): 8.45; 36.48; 42.51; 50.64; 55.92; 61.42; 73.33; 99.01; 106.49;
25  122.02;123.19; 129.59; 130.20; 130.43; 144.17; 144.94; 150.40; 155.92; 158.31;
159.26; 172.07.
IR (KBr): 1251, 1604, 1655; 1735.

Preparation 12 : 9,11-dichloro-5-ethyl-4,5-dihydro-5-hydroxy-1H-oxepino
[3',4':6,7] indolizino [1,2-b]quinoline-3,15 (4H,13H)-dione

30 This compound is obtained from 3,5-dichloroaniline according to the method
illustrated by stages 4i, 4j and 4k of Preparation 4. Yellow solid, m.p. > 250°C.
NMR-'H (DMSO): 0.85 (t, 3H); 1.85 (q, 2H); 3.07 (d, 1H); 3.45 (d, 1H); 5.30 (s,
ZH); 5.41 (d, 1H); 5.55 (d, 1H); 6.08 (s, 1H), 7.41 (s, 1H); 8.05 (s, 1H); 8.21 (s, 1H):;
8.91 (s, 1H).



8.20 (s, 1H); 8.55 (s, 1H). NMVR-13C (DMSO): 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; 151.12; 153.298 15 155 .71; 158.98; 171.84.

| R(KBr): 1056; 1256; 1483; 1592; 1657: 1747. Preparation 11:

B o DRSO A0S s et P R adh a6 e 21 o

4- et hoxyaam&Onézaa&&dQGlSﬁgl32)0& NB82.1Rf 1Bads3;, ALZTr 48c30; 264.88 0p582ages 4i, 4

and 4k of bq@a& ltbgn 4. Yellow solid, mp. > 250C. NVR-'H (DMSO: 0.85 (t,
3H); 1.85 07 (d, 1H); 345(d 1H); 3.95 (s, 3H); 5.28 (s, 2H);

5.40 (d, (KB?) 51.1?66d127§l—|)536616ﬁi @g43.1H); 7.38 (s, 1H); 7.51 (d, 2H); 8.07
(d, 1H); 8.55 (s, 1H). NWVR-13C (DMSO): 8.45; 36.48; 42.51; 50.64; 55.92;

61. 42; 573. ! -fR%ro- . . 130. 43;
o 175 1ﬁ%ga&9m9113 ﬁ@t 99 n%%rci 3815231119&0 ﬁ%dl& ﬂo’-&eﬁﬁvl 1HA8xejfing

: KBr 1251;
1604; 1655: 1735. Pr ed%p‘aiﬁ Bringolizinp ﬁl 2-blquinoltie-3,18 (4H;13H) dione
1-di chl or o-5- et hyl - 4, 5-di hydr o- 5- hydr oxy- 1H oxepino [3',4':6,71 indolizino
[ 1, 2- b] quiThd icﬂmp&mlins( dothinéHfroth 8+fluoi4-mefllailivengeording so ol aetted from

3, 5- di chl ' hodi_|,] 4i, 4j
and 4k of | °§rstepa$?sa%%§?i LR g iR X YW Spi R PE PR - 0 ae (¢
3H); 1.85 NMR-H{DMS®)70.88 (t, 3H);; 1.85 ab 2H), 2.4%s, 3H); 3008 &, 1H))3.4%(d41 (d, 1H);

o,y G g3 2B SRR A AR 1BV 08 B39l 1P 7 i) o

100 62 18056, 1H)48.68(s, 1HY. 60: 128, 08: 128.56: 132.06: 132.19: 134. 53

14377, _14vBQ13Q POMYD): 836; £214; 3895142.53, 50,60 61 WR 19989, 90346 412.66,75: 1586
1651; 1743. Prenar a

5- et hyl - 9- 1f2|2L§éF 62513%»1&7@%#%9%9 HyB28x A%t a1 8% L5288 A33BP o1 426, 72
i ndol i zi naskRs2193.g2 nol i ne-3, 15 (4H, 13H) -di one This conpound is obt ai ned

from 31-5fl L}ﬁr&B )r’%tsgy{%| Iléﬂe %ordl ng to the nethod

Preparation 14 : 5-ethyl-10-fluoro-4,5-dihydro-5-hydroxy-1H-exepino [3',4':6,7]
indolizino [1,2-b]quinoline-3,15 (4H,13H)-dione

This compound is obtained from 4-fluoroaniline according to the method illustrated by
stages 4i, 4j and 4k of Preparation 4. White solid, m.p. > 250°C.

20 NMR-'H (DMSO): 0.85 (t, 3H); 1.85 (q, 2H); 3.07 (d, 1H); 3.45 (d, 1H); 5.29 (s,
2H); 5.39 (d, 1H), 5.55 (d, 1H); 6.30 (s, 1H); 7.39 (s, 1H); 7.80 (q, 1H); 7.99 (q, 1H);

8.23 (q, 1H);8.68 (s, 1H).

NMR-13C (DMSO): 8.40; 36.46; 42.48; 50.66; 61.41; 73.31; 99.68; 111.83; 122.75;
128.93; 130.93; 131.22; 131.93; 144.46; 145.27, 152.60; 155.89; 159.21; 172.04.

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

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

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

30  NMR-'H (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).
NMR-13C (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.



Il lustrated by stages 4i, 4] and 4k of Preparation 4. Yellow solid, mp. >
250C. NM1H (DMSO): 0.89 (t, 3H); 1.854q, 2H); 2.49 (s, 3H); 3.08 (d, 1H);
3.49 (d, 10 IH); 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). NWR-13C (DWVSO :
8.40; 15. 14, Aveod 2 . . 61.41; 73.28; 99.71; 112.00; 122.66;
125.38; 12 @)@395548%1\%8&8&69&44 49; 147.88; 152.88; 155.85; 159.18;
162. 25; 172.02. 15 | RCKBr): 1054; 1580; 1651; 1760. Preparation 14:

5- et hyl - 10Breparationil 65: Qichlpap-S-ashylgHi-BugrotdShileydros-hygiroxy-16-gxepingiol i zi no
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of Preparatj.on 4. Wihjte solid,.mp. > 250C 20.. NVR-'H (DMSO): 0. 85 (t,
3H); 1. 858%1‘? ?W?“@ &7° tt?r‘,"egl%‘?m ﬁ'%"rf’d%'g'i‘ﬁf’?m%"-e?g’c(’@“éﬁﬁ;t%-”?féh?‘g, 1H);
5.55 (5 lilpstrabed3y stages BEMj and BOof Rrepdrbiion 4. BélldwysolitiHn;p. 7 280°Cq, 1H); 8. 23
(g, 1H); 8. NINR- , 49, 148, o0. 66; 61.41;

73 a1: oo, NIV PHsonYFsiy SOLREh. 2051 it 345 @ imes: °) g

145. 27; 152280, 2H555.39(d, 150; 23] (A AH)06.05 £% 1H) R¢Kesy JH), 8B22M0(d, 1683R8.40.659;
1739. Prep@'q "%‘681&: 15%- chl or o- 5- et hyl - 4, 5- di hydr o- 5- hydr oxy- | H oxepi no
[3',4':6,7 ’ilﬁ% ‘1 ztho {1, 2-bl quinoline-3,15 (4H, 1?&2-& one Thi s conpound
5 obt ai neUMR-RC ADMIQE 8:3% PO.AE 4ok PaIThOL 0:TRA6HER HSA 19139427 A%ed by

st agesigti , 124.28N974K; PJo.4¥ aRanat 143414508, 188/ 5501 34013: 5P 84>10C. 30
NMR—'H(DIVF%' 3 gg (t, 3M); 1.85 (q, 2H); 3.07 (d, iH); 347 (d, 1H; 5.25
(s, 2M: 513014d7280 . "5 51" (d, 1H); 6.05 (s, 1H): 7.39 (s, 1H): 7.89 (d,

1H); 8.19 IRI(KBd) 1488, 2B 365%H7438. 67 (s, 1H). NWVR-13C (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;

132,12 100 A0 535 13 hio MR B 5-ARRATE B0 mentiy BEKET):

1069; 148
9- chl or 0- 5- et hyl - 10- f | exepinod354'¢6,R) ndoliginp JH2 dlguinelinx 33 ($HIASH)4' : 6, 7]
i ndoligg no [1,2-b] qui ngbhoe-3, 15 (4H, 13H) - di one

17.a. 5-fluoro-4-methoxy-2-propionylaniline

(This product is obtained 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
mi, 156 mmol) is added dropwise, under an argon atmosphere at 0°C to a solution of
20  3-fluoro-4-methoxy-aniline (20 g, 142 mmol) in anhydrous dichloromethane (200 ml).
The pink suspension thus obtained is maintained under agitation for 5 minutes, then
propionitrile (33 mi, 420 mmol) is added dropwise followed by aluminium trichloride
(20.8 g, 156 mmol) in small portions. The reaction medium is heated under reflux for
3 hours, cooled down to 0°C, hydrolyzed by cautiously adding 2N hydrochloric acid
25 (100 ml), then heated at reflux for 45 minutes. After cooling down to 0°C a precipitate
1s obtained which is filtered out, washed with dichloromethane, then taken up in water
(300 ml). The aqueous phase is basified to an alkaline pH, extracted with
dichloromethane then ethyl acetate. The organic phase is dried (MgSO,) then
evaporated to produce a crude product which is purified by column chromatography
30 (SiO,, AcOEt/Hpt: 1/99 to 20/80). 15.3 g of a yellow solid is obtained.
NMR-'H (CDCL): 1.20 (t, 3H); 2.92 (q, 2H); 3.83 (s, 3H); 6.2 (s, 2H); 6.40 (d, 2H);
7.32 (d, 2H).
IR (KBr): 857; 1148; 1240; 1561, 1583; 1662.



This conpound is obtained from 4-chl oro-3-fluoroaniline according to the
nmethod 5 illustrated by stages 4i, 4j 3end 4k of Preparation 4. Yellow
solid, mp. > 250[err]C NI\/R—lH(DIVISO) 0.85 (t, 3H); 1.85 (q, 2H); 3.07
(d, 1H); 3.45 (d, 1H); 5.25 (s, 2H); 5.39 (d, 1H); 5.51 (d, 1H); 6.05 (s,
1H); 7. 40 (s, 1H); 8.20 (d, 1H); 8.40 (d, 1H); 8.68 (s, 1H). NWVR-13C
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a crude prBd&&r):W86c K083 1L |1f52bd66‘§/ um chromatography 30 (Sigerr],
AcOEt/Hpt: 1/99 to 20/80). 15.3 g of a yellow solid is obtained. NVR-'H
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(d, 2H); 7.32 R(KBr): 857; 1148; "124 1561; 1583; 1662. 30

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.
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
20  washed with water, then with a saturated solution of sodium chloride. The organic
phase is dried over magnesium sulphate and the solvent is evaporated off. The residue
- is suspended in ether and the non-converted starting product (4 g) is filtered out. The
filtrate is evaporated and the residue is purified by column chromatography (SiO,,
AcOEt/Hpt: 5/95 to 20/80). 10.9 g of a white solid is obtained.
25 NMR-'H (DMSO): 1.30 (t, 3H); 1.39 (t, 3H); 3.08 (q, 2H); 4.09 (s, 3H); 4.49 (q, 2H);
7.64 (d, 2H); 7.86 (d, 2H).
IR (KBr): 865; 1016; 1082; 1190; 1224; 1253; 1272; 1508, 1571; 1732.

17.d. 2-chloro-4-ethyl-7-fluoro-6-methoxy-3-quinolinemethanol

A solution of ethyl 2-chloro-4-ethyl-7-fluoro-6-methoxy-3-quinolinecarboxylate (10.8
30 g, 35 mmol) in anhydrous dichloromethane (200 ml) is treated dropwise at ambient
temperature under an inert atmosphere with diisobutylaluminium hydride (IM in
dichloromethane, 65 ml, 65 mmol), then heated at 40°C for 4 hours. After cooling
down to 0°C, a 20% aqueous solution of Rochelle salt (105 ml) and dichloromethane
(200 ml) are added cautiously and the reaction mixture is maintained under agitation



17.b. Ethyl 4-ethyl-7-fluoro-2-hydroxy-6-methoxy-3-quinolinecarboxylate A
solution of ethylmalonyl chloride (12.4 nl, 100 nmmol) in anhydrous
acetonitrile (30 mM) is added dropwi se, under argon and at O[err]Cto a
sol ution of 5-fluoro-4-nethoxy-2- propionylaniline (15.3 g, 77.5 mmol) and
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indolizino [1,2-b]quinoline-3,15 (4H,13H)-dione

The procedure described in Examples 17.b., 17.c and 17.d. is applied to 2-acetylaniline

in order to produce 2-chioro-4-methyl-3-quinolinemethanol. The latter is coupled with
25 compound (M) as described in stage 4. of Preparation 4. The resultant coupled

product is cyclized according to the procedure described in stage 4.k. A yellow solid

is obtained, m.p. > 260°C.

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 (¢, 1H);
30 7.88(t, 1H); 8.13 (d, 1H); 8.25 (d, 1H).

NMR-13C (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.
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Preparation 20: S-ethyl-9-fluoro- 4,5-dihydro-5,10-dihydroxy-1H-oxepino
[3',4':6,7] indolizino [1,2-b] quinoline-3,15 (4H,13H)-dione

20 The compound of Preparation 19 (0.79 mmol) dissolved in trifluoroacetic acid (15 ml)
is treated with hydrogen using 10% palladium on carbon (60 mg). A yellow solid is
obtained, m.p. > 275°C.

NMR-'H (DMSO) : 0.86 (t, 3H); 1.85 (q, 2H); 3.05 (d, 1H); 5.25 (s, 2H); 5.37 (s,
2H); 5.45 (dd, 2H); 6.05 (s, 1H); 7.8 (d, 1H); 7.90 (d, 1H); 8.56 (s, 1H).

25  The above preparations will serve as the basis for illustrating the invention by the
examples which follow.

EXAMPLE I :

S-ethyl-9,10-difluoro- 4,5-dihydro-5-(2-amino-1-oxoethoxy)-1H-oxepino
[3',4":6,7] indolizino [1,2-5] quinoline-3,15 (4H,13H)-dione

30 a. S-ethyl-9,10-difluoro- 4,5-dihydro-5-(2-(¢-butyloxycarbonyl-amine)-1-
oxoethoxy)-1H-oxepino [3',4':6,7] indolizino [1,2-b] quinoline-3,15
(4H,13H)-dione, hydrochloride



NVR- 13C (DWVSO): 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. 833 IR (KBr): 1649; 1751; 3404. 32
Preparation 19: 10-benzyl oxy-5-ethyl-9-fluoro- 4,5-di hydro-5-hydroxy-1H
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the baS|s ustrating the 1nven Iow
a ded dropwise. The yeIIow suspension thus formed is mamtamed under agltatlon for

2 hours, then the volatiles are driven off under vacuum. The residue, taken up in water

(5 ml), is washed with dichloromethane (3 x 30 ml). The aqueous phase is frozen and

lyophilized in order to produce the expected salt, a hygroscopic yellow solid (20 mg,
20 50%).

NMR-'H (CDCls): 1.00 (t, 3H); 2.15 (m, 1H); 2.30 (m, 1H); 3.60 (d, 1H); 3.90 (d,

1H); 4.15 (s, 2H); 5.10 (s, 2H); 5.40 (d, 1H); 5.70 (d, 2H); 7.40 (s, 1H); 7.80 (m, 2H);

8.50 (s, 1H).

EXAMPLE 2 :

25  S-ethyl-9,10-difluoro- 4,5-dihydro-5-(2-amino-1-oxopropoxy)-1H-oxepino
[3',4':6,7] indelizino [1,2-b] quinoline-3,15 (4H,13H)-dione

The procedure of Example 1 is applied to S-ethyl-9,10-difluoro- 4,5-dihydro-5-
hydroxy-1H-oxepino [3',4":6,7] indolizino [1,2-4] quinoline-3,15 (4H,13H)-dione using
N-Boc-b-alanine instead of N-Boc-glycine, then the Boc protector of the intermediate

30  thus obtained is cleaved by treatment with trifluoroacetic acid in dichloromethane. The
volatiles are evaporated off under vacuum and the residue is taken up in
dichloromethane. The resultant solution is washed with dilute bicarbonate, dried and
evaporated. A yellow solid is obtained.



EXAMPLE 1: 5-ethyl-9,10-difl uoro-

4, 5- di hydr o- 5- (2- am no- 1- oxoet hoxy) - 1H4oxepino [3',4":6, 71 indoli zino
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ted {

(DO [ er 1110 34%49%" p('s‘éz S Rts 28 935 G 248 5 48 ge Fils ol m#* 3. 90
(d, 1H)S 4735(5(”1)21‘96(@1!1@‘(93((2%{) H5AEG, (IH) 1H); 5.70 (d, 2H); 7.40 (s,
1H; 7. 80 (iR #4 (RS - a6, 150s. $8%487a000%45 49: 46.44: 50.75; 61.43; 73.33;

82.06;99.02; 112.90; 122.00; 122.98; 125.42; 127.04; 129.04; 130.20; 144.09,

144.97; 149.87; 152.92; 155.98; 172.07.

IR (KBr) : 1045; 1215; 1502; 1604; 1657, 1722.

20 EXAMPLE 4:

8-ethyl-8,9-dihydro-8-hydroxy-1-methyl-2H,10H,12H-[1,3)oxazino[5,6-f] oxepino
{3',4':6,7] indolizine [1,2-b] quinoline-10,13 (15H)-dione

A suspension of S-ethyl-4,5-dihydro-$,10-dihydroxy-1H-oxepino [3',4":6,7]indolizino
[1,2-b]quinoline-3,15 (4H,13H)-dione (200 mg obtained according to Preparation 5) in
25  acetic acid (5 ml) is treated with hexahydro-1,3,5-trimethyltriazine (110 mg). The
reaction mixture is agitated at 70°C for 30 minutes, then evaporated under vacuum.
The residue is taken up in ethanol, filtered and washed with ether. A solid is obtained,
m.p. > 275°C, '
NMR-'H (DMSO) : 0.87 (t, 3H); 1.85 (q, 2H); 3.04 (d, 1H); 3.48 (d, 1H); 4.33 (s,
30 ZH); 4.93 (s, 2H); 5.28 (s, 2H); 5.45 (dd, 2H); 6.01 (s, 1H); 7.35 (s, 1H); 7.38 (d, 1H);
7.94 (d, 1H); 8.49 (s, 1H).
NMR-13C (DMSO) : 8.46; 36.43; 37.85; 42.55; 48.68; 50.79; 61.43; 73.35; 83.82;
99.04; 112.49; 122.04; 123.00; 125.46; 127.14; 129.07; 130.27; 144.99; 149.95;
152.46; 155.99; 172.09



25 5-ethyl-9,10-difluoro- 4,5-dihydro-5-(2-am no-|-oxopropoxy)-| H oxepi no
[3',4":6,71 indolizino [1,2-b] quinoliye-3,15 (4H, 13H)-di one The procedure
of Exanple | is applied to 5-ethyl-9,10-difluoro- 4,5-di hydro-5-
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protector of the internediate 30 thus obfained is cleaved by treat nent
wWith tri flm acid in dichloronethane. The volatiles are evaporated
of f under the residue is taken up in dichloronmethane. The
resultant solution is washed with dilute bicarbonate, dried and evapor at ed.
A yel | ow sheihyl-B9-dibydior8chydroxy3i-bByzyh2Hl, LOHhG2 K3, Shexdzow [H5-fEaxepies | and
2 to othergpe ly2 ad: ned. Inthis way an entire
cl ass of 3 9‘??9@@{32}%@61%92“4 ?‘3‘”2‘%‘?&%’1 lﬁm %"n&pro drug" form EXAMPLE
3: 5 18d|ethyl-89d|h dr o- 8- hydr oxy-2H. 10H, 12H 11, 3] oxazi no[ 5, 6-[err]
oxepi nd [ 3A,suspession afngsthy cﬁﬂmirczSdp émdmrh%nmma (3" A5 6y lindalmamon

[sgspéelnm6 oamf- P;ﬁ?hﬂé 345%4311%2!‘(1%.5 ideb&l Bﬂﬁx{gﬁ!céghxﬂéﬁpP%axagons mobt i ned
accor di ng CB“‘PPE‘B ml)gff‘ g;at;cﬂ Wide F’g thg’“g’yﬁﬁof" &ggt&& nﬁh"

1,3, 5-tri etelgticnemixbyrdriotgitaed ae7(°C. for rID)m:niﬁhe, tl:éh evapaedted andervaomen. S

itated a, 70 for_ 30 t t d Th
"0t due i oTme R ok R bl Aitered AT WRSRAIRL ik A g SR T |
obt ai ridd, nnpp>2952(75[err]c NVR-' H (DVBO): 0. 87 (t 3H); 1.50 (t, 3H); 1.85
, 2H); 7 5. 00
Sh s °n oo TUR-SHDMI0) 5 4 195 g2 é@’%ﬁ%ﬁ%fd@ > 236
1H); 7.93 3H); 4ﬁ|3|)(5 ks 065( ZIH)5 IRII(ARiiﬁ,d H):&.0b(s, 1H),438 @8. 46; 42. 49;
45. 49; 46. 614) 5@(351;1917 3y @219P; 99.02; 112.90; 122.00; 122. 98;

125.42: 1 13 2 144 09" 144,97 149. 155. 98;
172. 07. éﬂ(&r igh/gs(‘))lz%z 1 R6»36.4534:511 8636, 50778 5§z3§ %lé‘idﬁpﬂ
8- et _hy1I5-8 . 00; 1y gI5s: BIn/0T;023.08; 1538y 12269, 1AM 4TRted 10,3RoNaZ (304 %, 6- [err]]
OXEPINO 153 40; 139.19; 144.18; 149.99: 152.84; 155.92; 159.24; 172.05.

IR (KBr) : 1056; 1205; 1225; 1248; 1504; 1535; 1599; 1655; 1726.

I]

EXAMPLE 6 :

8-ethyl-8,9-dihydro-4-fluoro-8-hydroxy-1-benzyl-2H,10H,12H-[1,3]oxazino[5,6-f]
20 oxepino [3',4':6,7] indolizino [1,2-b] quinoline-10,13 (15H)-dione

~ A suspension of S-ethyl-9-fluoro-4,5-dihydro-5,10-dihydroxy-1H-oxepino [3',4":6,7]

indolizino [1,2-5] quinoline-3,15 (4H,13H)-dione (200 mg obtained according to
Preparation 20) in acetic acid (5 ml) is treated with 1,3,5-tribenzylhexahydrotriazine
(285 mg). The reaction mixture is agitated at 70°C for 30 minutes, then evaporated

25 under vacuum. The residue is taken up in ethanol, filtered and washed with ether. A
solid is obtained, m.p. > 250°C.,
NMR-'H (DMSO) : 0.85 (t, 3H); 1.85 (q, 2H); 3.05 (d, 1H); 3.48 (d, 1H); 3.95 (s,
2H); 4.45 (s, 2H); 5.20 (s, 4H); 5.45 (dd, 2H); 6.05 (s, 1H); 7.40 (s, TH); 7.90 (d, 1H);
8.45 (s, 1H).

30 IR(KBr): 1248; 1451; 15001; 1598; 1657; 1727.



[3',4":6,71 indolizino [1,2-b] quinoline-10,13 (15H)-dione A suspension of
5- et hyl 4, 5-di hydro- 5, 10- di hydr oxy- | H oxgpi no [3',4':6, 7]indol i zino

[ 1, 2-b] qui nol i ne-3,15 (4H, 13H)-dione ?200 ng obtai ned according to
Preparation 5) in 25 acetic acid (5 mM) is treated with

hexahydr o- fl!h?lrﬁai:dilb&%hfb(h&i bﬁﬂie[@oﬂé@t@af&)‘din?h@tl'i@ﬁﬁ%ﬁ@nm xture is
agitated at 7 or m nut es €n evaﬁo(rja € huntﬁr vag\uumI ‘(Ij'he resi due
is taken ug, ikn et hanal, filt an ed with ether solid is

obt ai ned, %‘?"’im?ﬁ% ity tst 0 &M&%ﬁg topojsomepgse Ly g5 (g 2H): 3.04 (d,
1H); 3.48 (d, 1H); 4.33 (s, 30 4.93 (s, 2H); 5.28 (s, 2H); 5.45 (dd,
2H); 6.01 (Al theHeaction8ard sarriédHput m 880 (udl reattidn bﬁﬁ'%dndtltuidd) by 804M(of, 1H).

03, 52 99, 010 {0 H87-opOGo A8y, Vot of ool gl bF gl
144. 99; 14@ bmM of sthylsliaming teygacetiz AcHo(EDTA) 30Re/mKBof bovine FerumOdigymia 219;

1246; 1295 HEXANP
2- et hyi -8, G hydio: ool T AT TIgR I izleﬁl—ftil:?fge TR

oxepi no 13 gyeorgpopnds o g tested gt flqﬁng Boncguirations.nAllt 95?3“2%51[15 1y
suspensi on aﬂa‘ infitafly lAjssoldedmtifmypthy Qul?hd;ﬁ’ddeUMSO P%Y il Wafer I5Y e h drosoluble

| |

E)gt a|4neg Zl é%gg'inﬁé ?lg bﬁgbé&hf o5 ﬁ‘gﬁcﬁmé e cwﬁlé ‘gsl_%ls 'n‘%]tgﬁ szﬁ}e gg%d with
1, 3, 5- 16i benagentratiahpHDMSO ainesmot(@:ﬂéedrrgy (vIivle Tbﬁﬁdabﬁcg]n mminugee bySthatg ; L 2tn ed

f cuu S
3tp rgcet g;n&?‘ H# Pfere‘éﬁlgﬁé‘r S‘éﬁq’%me&sﬁér ° Apg fagﬁm e(i[f
mp. > 275@eclmim GibnsBRL, oPaslezt Unef) ; King8am) qsucBH)hat 3thes r«(amxorm)s 3 47
(d 12) o1 c@ﬁpfe&d 13"[‘251rmﬂut§§at(ﬁ79 @Wher@ ch%ng @pgc}gg %tto%ggf éﬁ 4 (dd
NI\/R- 13C (W 8. ‘292“3“1'98 9‘6/0 @96% Sodrlgm5$ﬂph4iae ab:1 %0 20gaMief @T%@ngg

73. 31; 5 o 7] 27 28. 70;
735 141113 gO%E;fgzgﬂgg ﬁ?gegﬂag@ rin%@r QRinnheim, 313I=e 33 F%c%; Aﬂsz L 9&24

5
172.05. | R3¢ i't%%aﬁ"i‘zﬂfﬁ“’ i’§2 m"MQPaat JLi'15§4 uisg ﬂH’@é’ epeontaining s
10 mM of NagHPO4, 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/cm for
20 hours in a buffer containing 36 mM of Tris-HCI at pH 7.8, 30 mM of Na2HPO4,
20 1 mM of EDTA and 2 ug/ml of chloroquine. The gels are stained with 2 ug/ml of
ethidium bromide, photographed under UV light at 312 nm with a charge-coupled

device (ccd) camera and the fluorescent intensity is measured using a bioProfil image
analyzer (Vilber Lourmat, Lyon, France) with a view to’determining the percentage of
relaxed DNA.

25
In each experiment, the supercoiled plasmid DNA is incubated alone or with
topoisomerase 1. The reaction is completed within 15 minutes. For each compound
to be tested or the control (the vehicle alone is called the control), the supercoiled
plasmid DNA is incubated in the presence of the maximum concentration chosen for

30  the experiment of the compound to be tested or the control without enzyme or in the
presence of the compound to be tested, at concentrations ranging from 1 uM to
200 uM or of the control in the presence of enzymes. As indicated in Table I,
Examples 3 to 6 inhibit the relaxation activity encouraged by topoisomerase 1 in a
concentration-dependent manner,



EXAMPLE 6:
8- et hyl - 8, 9-di hydr o- 4-f| uor o- 8- hydr oxy37- benzyl - 2H, 10H, 12H-[ 1, 3] oxazi no[ 5, 6
-[err]] 20 oxepino [3',4':6,7] indolizino [1,2-b] quinoline-10,13
(15FD-dione A suspensi on of

5-et hyl - 9-fl uoro-4, 5-di hydro-5, 10-di hydroxy-1H oxepino [3',4':6, 7]
i ndol i zi no [1 2 b] qU|noI|ne 3 15 (A. -dlone (200 my obtalned accordi ng
t o Prepargetror . —fre-e € peBepepgprt: A
1, 3,5-trifbenzyl hexah dr otri a2| ne (ZMﬂ)qlar'Ebecmtramn on mxture is igl t at ed

) ;, thq@ evap-rateq025 undeﬁogacuu Theggpesi dge is

taken up p=fe= e ar == Ch i - i ned,
mp. > 25 DI\/BO) . 0. 8b (t, 3H); .85 (g, 2H); 3.05 (d, 1 . 3.48
d, 1H); § ;5 20 , 4 5. 45 dd, 05 ,
i T A T A Sl i TR GNP e

15001; 1498; 1857; 1 27. 19, 736 Phar med6? oei dal sﬂ&dx of the 28.8duct
accor di %to the i nv<=nt| %Bel _ax At | orbzaf;tl Vi ty tggtl of IPNA i gﬁltfced

Iy lll}; } LT O oY L LI\ WL - L0y i451,
[

i .
ase—>I—nr +he ICC{\;LIUID are—earrhed—otut—r—ai20 LCIIJJ_JF action

buffer cdnstitdted b 50 ¥2of Tiis-HO4 (pH|7.5) 2880 nvjof K&#.2 0.5§mM of
dithiothrjeitol g 10 nmM of g\ggg:l [erf], 39¢0.1|mM okgethyl di am ggot etrgacetic
aCi d (ED o) y GC [bl 1 gT LILILJ \W A LAY A'S Mo SCIrurtl 01: IKJUIT;"II mld \J v llg Ul oupcr COI | ed
pUC19 (Pharmaci a Bi otech, Orsay, France) with or wi thout the conpounds to
be tested at defined concentrations. Al the conpounds to be tested are
initially dissolved in dinethyl sul phoxide (DVSO or in water for the

hydr osol ubl e conpounds, the other dilutions being carried out with
distilled water. The final 10 concentration of DMSO does not exceed 1 %
(v/v). The reaction is initiated by the addition of a unit of DNA

t opoi sonerase | of purified calf thynmus (Life Technol ogi es/ G bco-BRL,
Pai sl ey, United Kingdon) such that the reaction is conpleted in 15 m nutes
at 37[err] C. The reactions are stopped by the addition of 3 [err]l of a

m xture contai ning 1% dodecyl sodium sul phate at 1 % 20 nmM of EDTA and 15
500 [err]g/mM of K proteinase (Boehringer Mannheim Meylan, France). After
an additional incubation period of 30 mnutes at 37[err] C, 2 [err]l of a

| oadi ng buffer containing 10 MM of Na[err]HPO[err], 0.3 % of bronophenol
blue et 16 % Ficoll are added to

y
tOpOI SO —Ad-+ 2012




sanp i ch are subjected to el ectrophoresis in agarose gels at 1.2 % at
1V/?!BZHW mr ,n a buffer contai Asng 36 MM of Tris-HCI at pH 7.8, 30
vl of » Héﬁ , 20 1 nmM of EDTA and 2 [err]g/ m of chloroquine.

The gel s are Stain with 2 [err]g/m of ethidium brom de, photographed
under UV light at 312 nmwi th a char gq;£mg! ed device (ccd) canera and the
fluorescent intensity is nmeasured using a pioProfil imge analyzer (Vilber
Lourmat, Lyon, France) with a view to determ ning the percentage of rel axed
DNA. 25 I n bathamidpaeiofeshptotiieinuPahieR ithedlt dRbxg 346t sheDahiptoth&itPRtasgL al one
' ' [ | et ed Wi thi m nutes, For

or with topgiso se 1. The reaction,i.s conp in 15

each comoﬁ%ﬁ?ﬁgof’%& dbe gprrespanding, r pr"("b’ﬁ&‘%‘?ﬁ‘i‘lw%%"‘bg}g pRenNg ofoq t he
control )3 tthis lactpee, cchiataetbrizbd dnriiht SNA dnalogie vbaprésds ian dﬂﬁﬁnﬂlﬁ&ﬂi@ﬁﬁé@ tBe
maxi mum con%gé% o) [ e _expekiment of the conmpound to be
tested or the cgg‘b?’#aﬁmaf%?&ts{n{éﬂszg&n@dz)ﬁ c?rhmf)%é. presence of the conpound to
be tested, at concentrations ranging from1l [err]Mto 200 [err]Mor of the
control in 3haup e opf Ladi cat [N I 3to
6 i nhibit the reiﬁﬁ;ﬁ%ﬁoﬁ?a%a?'%?’*@éne%%f&?%é%%’a%@%%tpgfe?%k@wézeﬁﬁﬂﬁﬁ ¥
concent r at | GPYpesirisTeplaeadhyra B-hydrgxy lptneprotegted byrasi easilyceleryable graupon 10

50 10 or th®Borresponding B-hgafbxipadiaResRRing oM Spdndig! this lactoreS: 7
52.9 P gb h13’1@16.)(5%3 " % 7 15 lacto 46.

62. 4 9
33.5 23.2 4 86. 2 32.7 35.1
32,15 3. A compdiing characterized in3%ht 4aid compound i28f @rmula (I) or forkhil2(1D),
55.6 39.9 38.9 30.0 38
Re R Re R
15 R, N

R
[s) 0 19
20 (D RgO g, R, (D RO R, Ry
o
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
= 25 haloalkyl, a lower alkoxy lower alkyl or lower alkylthio lower alkyl;

Ra, R; and Ry represent, independently, H, halo, lower halo alkyl, lower alkyl, lower
alkenyl, cyano, lower cyano alkyl, nitro, lower nitro alkyl, amido, lower
amido alkyl, hydrazino, lower hydrazino alkyl, azido, lower azido alkyl,
(CHz2)=NRgRy, (CH2)»ORs, (CH2)uSRs, (CH2)nCO2Rs,

30 (CH2)uNR4C(O)Rs, (CH2)uC(O)Rs, (CH;)uOC(O)Rs, O(CHz)mNR4R7,
OC(O)NReR7, OC(O)(CH2)mCO:Rs or (CH2).[N~X], OC(O)[N=X],
(CH2),OC(O)[N=X], in which [N~X], in this invention, represents a
heterocyclic group with 4 to 7 members with the nitrogen atom N,
which is a member of the heterocyclic group, and X represents the

35 remaining members required to complete the heterocyclic group,
selected from the group constituted by O, S, CH,, CH, N, NR, and
COR o), substituted (i.e. substituted one to four times on the aryl group
or the heterocycle) or non substituted aryl or lower aryl alkyl, in which



CLAI of canptothecin for which the hydroxy | actone of
carrp"tvalﬁwmmmwmﬂmll] hydr oxy | actope or the correspondi ng [err]-hydroxy
acid resuktiing ¥rém the opening of 5 this |l actone, characterized in that
sai d anal ogue conprises an optionally substituted oxazine ring, grafted in

positions 10 and 11 tha substijueht iQa ldwemalkylpbale, otroc amptoptlbwern alkylamimact eri zed
i n that the hydroxy | t heci Nyl - hydr oxy
| act one protected byloglcr% &ggﬁ%l’gsggégﬁ}gﬁgﬂ&g lé‘gép ?ﬂg&&[ Eﬁel l@g&fé@agﬂdi ng
[err]-hydroxy acid rleset alkpor RoandoReformdogeiies al chainowith 3 r 4Amemhers imd
characterized in thalpgaigh &%Bﬁypﬁth'e%h% afPdelPdled fdn) .tl‘iér%rfog)? %ﬁtx{té )

[err] in racem c or enantioneric _formor any conbination ese fornmns,
in which Rlerr] by CH, C8ar@s®N er BReover “al kyl, a | ower al kenyl, a | ower

fll kynyl i kafttL ﬁwerl 25 reprelscla(nt? H, halo, h}k@érqehlldmkyl, mw@vmtyl,aiokvemﬂoﬂm,t owat Kyl or
ower a io |l ower, a : rril, err].an er repye ,
indepenfle%tly, H. h?fﬁmém b%ﬁvﬁ;aw& lﬁﬁ@%&ﬁgﬁ pldm \Rfé)ﬁfmia’k‘gma
cyano, |ower cyano oi a ower 0
al>/kyl , hydr azi xo, I o%%r%h)ﬁdcrir%zi %@iﬁ{/ﬁm az@%&)dr‘% a@s‘g;;mbﬁ{a@(b)&

(CH er1d) N er T o[ )comﬂzé%my 7(%[ &émﬁfmﬁmﬁf) NRaR6CH o(CHISOCQRY or 1
CH ) err 1 7 e err],
(O(CI[-IFrerr])nNR[err]R[ I@r) )@ggerr]% r)],.S 9 (CH gl Rerr]
or_(CI—I[err])[werr][hﬁ% ‘T?ﬁ@ { ’[N[ER%, ERR)@%% . in
which [NERR[ X], in 2RA(BFeRion, represerdCslh r ocy Q&0 sWith 4

to 7 menbers with th@?lﬁ))"@)@&?}[‘Ner@u%titM‘ﬂéﬂgtb.i&e%o%ﬁ@ﬁﬁe?fmttﬁ‘@aryl or
het er ocycli c group, an X represents the .3 g nmenbers

e[ai ni
required to conpl et eNSt¢fOARLEERURS PE PPR Sehsttuted angl erclower Wé#[‘%’ﬂ%dgf#g%
constitsited by 0, S, whichERRkubstfuenfNis NRWeRRlkys il @RERhiho, was talliylit ed

(e sty LUt ongub S OByl nalot SRS iDL
a lower al kyl, hal o,alkoxylowenalkylp, | ower al kyl ami no, | ower hal oal kyl, | ower
hydr oxy al ower y: r Eﬁeﬁlo d

R ERR] for bn¥ odgef herregl-éégﬁgl Hﬁ\[/axf %@@@{Ybﬁﬁqﬁ?ﬁ{)g@’ f‘ﬁ’bémygﬁ‘;’?’% el e%ﬁt s of
the chain are sel ectdkylflowes amiso gikyl joweraming atkeldcgloalkyl, lower cycloalkyby CH,

CH ERRpe 0, S, N or NRA[ ERRr alkenyl, lower alkoxy lower alkyl, lower halo alkyl, or
substituted (i.e. one to four times on the aryl group) or non substituted
aryl or lower aryl alkyl, in which the substituent is a lower alkyl, halo,
nitro, amino, lower alkyl amino, lower halo-alkyl, lower hydroxy alkyl,
lower alkoxy or lower alkoxy lower alkyl;

- 25 Rs represents H, a lower alkyl, lower hydroxy alkyl, amino, lower alkyl
amino, lower alkyl lower amino alkyl, lower amino alkyl, cycloalkyl,
lower cycloalkyl alkyl, lower alkenyl, lower alkoxy, lower alkoxy lower
alkyl, lower halo alkyl, or the substituted (i.e. one to four times on the
aryl group) or non substituted aryl or lower aryl alkyl radical, in which

30 the substituent is a lower alkyl, halo, nitro, amino, lower alkyl amino,
lower halo alkyl, lower hydroxy alkyl, lower alkoxy or lower alkoxy
lower alkyl,

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

35 halo, nitro, amino, lower alkyl amino, lower halo alkyl, lower hydroxy
alkyl, lower alkoxy or lower alkoxy lower alkyl;

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



resents H, halo, |ower halo alkyl, |ower alkyl, |ower

al‘mﬂil l“l“(“m mII“J;“ES I ower al kyl, | owegp al kylthio | gwer al kyl , C§C| oal kyl ,
| ower ccyel oal cyano, cyano al kyl, | ower alkyl sul phonyl | ower

al kyl, | ower hydroxy aI kyl, nitro, (CHerr]).C(ORerr],
(CH err])nNR[ err] C( @ne] @r mpre gfups chosen from the fc(ll@H[irg rddjoaisRll@wer] &gy r ],
(CHerr])mN(CH err]) 1 r ] Rerr],
ot B UL S N erlSﬁ% ﬁJl&]aﬂ&f\'fﬂv% ) 511<¥| »%@giiﬁﬁé( léjﬂ%@l
(CH err]) nR(O) R er r | Rprgsents edm[rmaalliyj [asyly (GH reSch (CHZ):NByR1s
(CHerr]). [N[err]X] ‘or (CH)a[R )[N[err]X], (CH[err]) (O [Nerr]X,
substituted (i.e. one I mes. on the ar or heteroparyl qroup) or non
subst i tut eRrang IRI‘Or rleawé?ntamwe&ﬁm p dewveralkyl, mhéower alkoxy, aryloxy oihj ch
the substituent is arhigyer al kyl, halo, nitro, amno, |ower alkyl am no,

| ower hal o,al k | ower h dr | ower,. al koxy or | ower al koxy | ower
al kyl : R eFHRD éh‘d R[%"PFT’Y BS%PQ%‘E% OWﬁéﬂEﬁ&éﬁDﬁy, H a lower alkyl,

| ower hydrBRyy al kyl , repoasents 8 &dryOR4,pwer am no al kyl, | ower am no al kyl
cycl oal kyl Iomer cy al kyl, 1 ower alkenyl, |ower
al koxy Iome al kyl ﬁ%ﬂ%&hﬁhﬁ% Fﬁ%ﬁ or substituted (i.e. one to four

ti mes bh tRe aadﬁw grr@pwﬁens;mﬁmn@mlsxﬂ,th;dcadpwﬂlwbﬁowgrwékowmhyénom in
whi ch the R%bstltuenﬁmhgmgstg&qﬁkalkyI hal o, nitro, amno, |ower aIkyI

am no, |ower halo alkyl, |ower droxy al kyl, lower alkoxy or |ower alkoxy
| over al kyRnt 25 R e&prgsents H, alowera,l zr@@ﬁf S(Q(CRLMSH s al kyl, | ower

hydroxy alRyl, ami noreptegus }ﬁbk)ﬂ] eagnyr@eavhmwo@ E‘er&&%’\@hoéémﬂ"tﬁn&héﬂ)" :
| ower am no al kyl cI oal ké é)vver cgcl oaI X. gwer al ket{lyl , | ower
al Koxy. | over  al koxy@PURG FORFIRITng godfe FANRRz. 4 pLe & e
(i.e. e to four tlrrepﬁesems hﬂlﬁeaaroybragtimdm)kytunemmcaﬂ;ubﬁcbnallytsﬁﬂnanqd bpr | owner

aryl al kyl radical, %FO%Q frorrr ﬁ g; free e%tenﬁﬁdt Qre saﬁlﬁgﬁ? th'yar%%gl hd]tﬁ%&kl ower

al kyl, halo, nitro, am no,
hydroxy al kyl, | owerfreg, kemgnfmd bowsalifies| lcmbyxy,oammoalmgno 9 dialkylamino

represents H a |0Wadﬁhl§ylvhllé %}ﬁ&ndhﬁ%_. m@éﬁ%}‘xhem rYégres@ﬁtl ﬁr¥|10\§UP§lH'lt Ut ed by

one or more groups chosen from
hal o, nitro, anino, PW&EAYHPKRY RkeligwNer aIde@wenWOaﬂkxh OW%\RQPH%@EVB

al kyl ,20 ower al koxy @fcldaﬂdyﬁrloﬁrbk@?ﬂ d]l@)!‘@ﬂcyﬁ'lb%kr aﬁEﬁ’ﬂr]ower alkoxy roeu@fesent S
H a Iovver al kyl, lo aI o Pﬁ@ | O al lk(gxy, %kppgr aryI UbSEI tuted
(i.e. having one to hos s ti Fy g t'lf}}f's ont

group) or non-subsututed aryl or lower aryl alkyl, in which the

substituent is a lower alkyl, halo, nitro, amino, lower alkyl amino, lower

halo alkyl, lower hydroxy alkyl, lower alkoxy or lower alkoxy lower

25 alkyl, or Rp and Ry together form a ring with 5, 6 or 7 members
optionally substituted, optionally comprising another heteroatom chosen
from O, N, S;
m is an integer comprised between 0 and 6;
n is 1 or 2; and
30 ¢ represents an integer from 0 to 2; and [N~X] represents a heterocyclic

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 COR;
it being understood that when R, is a hydrogen atom, R; and R, together form a chain
35  with 3 or 4 members;
or a pharmaceutically acceptable salt of the latter.



f the foll ow dical s: | | kyl, |
one ot IAMIRMBMIEEIR 7 om e he {omouing o caLs: toer a kot 1ove
represents a | over afky1 aryl, (CHerr])mOR[err], (CHerr])nSRerr],
(CH[err])[err]NR[err]R[err] or (CHerr])nmiNerr]X; 5 Rlerr] and R err]

repr esent ,4. i Adempoamhatgordiag Itovataimad, kghlaraceeriydd in thae R, akpeexents dreyéthyy or
am no; R err en tly, H |lower alkyl or aryl;
Rl err] r]'p’ g@%@kwwaﬁ‘? CF%BQ%ISF?IFO e&?‘(rg ' represents OR[err]

or NR[ er rlRerr]; 10 Rlerr] and R err] r epresent, independently, H,
hal o, We§ z@kgﬁbourldom&d?ﬁré(@(ﬂarﬂ{ 3 héfﬁfa@f&\‘lﬁﬁﬁloth%s represeﬁﬁpﬂe§ et H or

hal o;

(O ( CI5|[ erﬂlﬂ}lv)l ﬁd@féz)rﬁlﬂﬁtsﬁz{ @ (OH)n[N=X] non Suéﬁﬂté@éﬂ §ubﬂt16$edahy alawenallglieavabl e
group pr ef §raahaynsda@s&iy faeév\}hmabmagrbpgﬁqatf&r responding to the fornul a
-C(O-A-NRerr]Rerr], represents a linear or
branched al kyl ene radi cal optionally substituted by a radical chosen from
the free, &sAetonipowsidodccrling te dlaity B3, odharacterized) ém thitr B¢, andsRe rfofon extt or
salified carboa no, or di al kyl am no radicals, while Rerr] and

Rlerr], in 388 %@Hﬁlépﬂymepé)ﬁ NS H a lower al kyl, Iovver hydr oxy al kyl,

| ower 18l kyl | ower amino al kyl, |ower am no al kyl, 20

cycl oal kyl > K . aIkenyI | ower al koxy | ower

al kyl , Iom%rélﬁi\gﬁéac%?{ﬁ%ﬂ? oréptsa%L{Stmlttoﬁth%gﬁEer e., one to four tinmes on the
aryl group) or non-substituted aryl or lower aryl alkyl, in which the
substituent A Sompb@iehccdkdi %to Bﬁln@} ehéraaenzfémmhatqu,vr@ranaéakw cRalBR | over
hal o al kyl , Iomer hydr oxy a , | ower al koxy or |ower al koxXy |ower 25
al kyl , or @P'é?rr] and Rlerr] together forma ring wwth 5, 6 or 7 nenbers
opti orlal | Yorsagtatrhioetigchlly apdeptubhl dalt of ehglattesi Nng anot her het er oat om chosen
from0O, N S m I's an integer conprised between 0 and 6; n

is 1 or 2; and 30 q represents an integer fromO to 2; and
[Nlerr] X] 8 eprempotsd acdveding oc ki 7, gharagenidetin 4hdt(R,/ repesserts the X(0O)-

[epr esent ()N LS BoliF S SARN Al el EFS Urth BRRERAF YRk Calfigy? N

selected f
radical and m represents an integer between 0 and 6;

20
or a pharmaceutically acceptable salt of the latter.
9. A compound according to claim 6, characterized in that said compound is chosen
from the compounds corresponding to the following formulae:
~ 25

- 1,8-diethyl-8,9-dihydro-8-hydroxy-2H,10H,12H-
{1,3Joxazino[5,6-floxepino[3',4':6,7]indolizino[ 1,2-5]quinoline-10,13(15H)-dione
- 8-ethyl-8,9-dihydro-8-hydroxy-1-methyl-2H, 10H,12H-
[1,3]Joxazino[5,6-floxepino(3',4':6,7]indolizino[1,2-b]quinoline-10,13(15H)-dione
30 - 8-ethyl-8,9-dihydro-8-hydroxy-1-benzyl-2H,10H,12H-
[1,3]oxazino[5,6-f]oxepino[3',4":6,7}indolizino[ 1,2-b]quinoline-10,13(15H)-dione
- 8-ethyl-8,9-dihydro-4-fluoro-8-hydroxy-1-benzyl-2H,10H,12H-
[1,3Joxazino{5,6-fJoxepino[3',4':6,7]indolizino[ 1,2-b]quinoline-~10,13(15H)-dione

35  or a pharmaceutically acceptable salt of the latter.

10. A compound according to claim 7, characterized in that said compound is chosen
from the compounds corresponding to the following formulae:



co i CHerr], CH N NRerr] and COR[err]; it being
unammﬁw“m;mjmgh Rp is a hydrogen gtom Rierr] and R err] together form
a chain m W or 4 nmenbers; or a pharnaceutically acceptable salt of
the latter. 41 4. A conpound according to claim3, characterized in that

Rlerr] represents the ethyl group; or a pharnaceutically acceptable salt of

the latter..5 d ing.to.claim3 terized in that R5
ropr coent 5 FEmYCP RS- R e ot e ARk T A oy or

(CH[ err]) [exepinp[q,816,7 idalizinob @ é}quinofinet3 d6(48) i3)-diobgd by a | ower alkyl; or
a_phar macely bol b Yo MERS AN BpoRbLs. ol arilie. 1L AlcbRipox). 1/ conPound accor di ng

to claim3,” chardcterized i'n RS i optionally substituted
oxazi né riqrgpine3'.4:6,Alindedirinabedrblquinolige-3.d 8e4dl, hHi)ediong;t of the latter. 7. A
conmpound according to claim3, characterized in that Rp is an easily

cl eavabl e groyp; 15 |, or a pharmaceuytically acceptable salt of the latter.
8. A corrpo‘?fr?cplig%@ﬁe&?‘??glytaﬁceﬂa;?erﬁa ,°¥81?d?%teri zed in that Rp represents the
C(O- (Alerr])-NRerr]Rerr] group in which Alerr] represents CHerr], or
a branched, | ower al kyl ene radical , and represents. an integer, .between 0 and
6; 20 or al pHSh freaIFETES: pyrompont ABOINE 4 25 ongof h8 RrEOEGEIRIRS 88 A ound
accor diong pharmaceutically acéeptable sattiof ée lattert hat sai d conpound is chosen from

t he conpounds corresponding to the following fornulae: 25 - 1

, 8-di et hyl -8, 9-di hydr o- 8- hydr oxy-2H, 10H, 12H

[ 1, 3] oxazi o[Phagniceutieabicamipasition centaipingday activecpgrediem, laf dgashone obthed, 13(1
oH) - di one Conﬁ:‘o%@idcgrd%aéjﬂor%woﬂé Br EilsQxy101 -methyl-2H, 1 04 1 2H [1,3

] oxazi no[ 5, 6-f] oxepi no[ 3 ,4" 76, 7]indolizino[ 1 ,2-b]quinoline- 10,
13(15H) - di one 30 - 8-ethyl -8, 9-di hydro- 8- hydroxy- 1 -benzyl-2H, 10H 12H
[ 1, 3] opsazi 1m0 [Use toffal congidun@ hecordiftg 16 arfyl b6t dizms Q[ to 1,02fob Hitlpriepdratidr of

10, 13(15H) - & QNS al medicaments.

14. Process for the preparation of compounds of formula Ia corresponding to the
products of formula I in which R; and R form an oxazine ring according to any one of
20 claims 1, 6 or 9, characterized in that:

- a $-hydroxylactonic compound of general formula D

Ry R

HO
Ry R
30 i 19 D
in which R; is a hydroxyl radical, Rs is H, and R;, Ry, Ris, Ryjs and Ry have the
meaning indicated above is treated with a primary amine, under Mannich’s conditions,
in order to obtain a B-hydroxylactonic compound of general formula Ia



-8=et hyl - 8, 9-di hydr o4-fl uor o- 8- hydroxy- 1 -benzyl-2H, | OH 12H
”ﬁi’@wﬂmﬂﬁﬂn oxepino[3',4': 6,7] i4ndol izino[ 1 ,2-b]quinoline- 10,

1 ! :#g, or a pharmaceutical’’y acceptable salt of the latter. 10.
A conpound"actording to claim 7, characterized in that said conpound is
chosen fromthe conmpounds corresponding to the follow ng fornul ae: -
5-ethyl -9, 10-difl uoro-4, 5-gi hydro-5-(2-am no- 1-oxoethoxy)-1H
oxepino[3',4':6,7]indolizinp{1 ,2-b]quinoline-3, 1 5(4H, 13H)-dione; -
5-ethyl-9, 1 0O-difl uoro-zfl\li hydhg- 5-(2-ggi no- 1 -oxopropoxy)- 1H 5
oxepino[ 3',4':6, 7]indolizfno[}1, 24B] qui nolgne-3, 1 5(4H, 13H)-dione; or a
pharmaceutical |y acceptaldg sall & p Ao, W As a nedi canent, a
conpoufid according to any o f8Jor a 10

phar maceuti cal | y accept abl e saliA L. o Pharmaceuti cal

conposi tion containing, g acllve H ke%b’t one of the conpounds
according to any one of clains | to 10. 15R,, 1GH Use OI[aa conpound
according to any one of clainms | to 10 for the preparation of antiturnoral
medi canents. 14. Process for the preparation of compounds of formula la
cor r espondn MiichR; Re Rox BdLI%xB,sRleﬂm?erhﬁY%thF meaning indicapqdeabeye.and Rl err] form
an oxapi ne ring according to any one of 20 clains 1, 6 or 9,

characterized in that: - a [err]-hydroxylac iCc.C ound of.. general
formila DJf eﬁrﬂesfzgori thepreedites po camn%adw?ﬁgmd? |comesRonAing; 10 fhe ang
Rlerr], Ripesddcts &Y formpila Rinewhich ®3ds Bbes hjdrogercatohy asemadinggoiangliongtefd above
is treated,w 9 a Qri maar{ analnet tunder Manni ch's conditions, in order to
obtain a [céaf"P%IIi?/& 0 6T & %rrpound of general fornula la 5

[err] in which Rerr], Rerr], Rerr], Rerr], Rerr] Rerr] and R err]

have e MRADLIHpdURE FEbATaIFBMEa D10

Re Ry

20

orla

30

is actylated preferably with a derivative of the C(O)-A-N-R»R2; radical as defined in

claim 3, in order to produce the B-hydroxylactonic compound of general formula I
35 with R, different from H.

16. Process for the preparation of compounds of formula II according to any one of
claims 1 to 10, characterized in that:



15. Process for the preparation of conpounds of fornula |Ib corresponding to

any DU IREIRERAI o7 0, " Crr et ert 26 o hat 167"t he conpound of

general ‘fofm/ta®D [ferr] 20 is actylated preferably with a derivative of the
C(O-A-NRerr]Rerr] radical as defined in claim3, in order to produce

i 1 1 or ont ~HIARRNe QERpef BB AT Opdted BTLRR meiToh Sider frealleeror il 2

| | accor dinegtrdlizationyofchecafipatindiofiforinutadl 10, characteri zed in that: - the
| act one of general formula | is opened in a basic mediumin order to
produce after neutralization of Rf heRgonpound of formula Il [err] in which

Rlerr]3 Rerr], Rerr], R[R%r], Rl e ] R[err Rlerr], and R err] have the

meani ng i ndi cat ed above; in which R21 represents H
or a lower alkyl; and R err] NERgerr] and Rl err]

represents H a | ower alkyl yI'\ | oger~cycl oal kyl alkyl, Iower 15
al kenyl, | ower al koxy |ower al kyl 1g)/nl S ’I OVRI, aryl al kyl.
o )
10 (In RO R, Ry

in which Ry, Ry, Rs, Re, Ry7, Rys, Ry, and Ry have the meaning indicated above; Ry

represents OR,; in which Ry; represents H or a lower alkyl; and R;; represents ORg or

NHRs and Rs represents H, a lower alkyl, cyclocalkyl, lower cycloalky! alkyl, lower
15  alkenyl, lower alkoxy lower alkyl or aryl or lower aryl alkyl.



