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(54) Title: OPTICALLY PURE CAMPTOTHECIN ANALOGUES,' OPTICALLY PURE SYNTHESIS INTERMEDIATE AND METHOD
FOR PREPARING SAME

(54) Titre: ANALOGUES OPTIQUEMENT PURS DE LA CAMPTOTHECINE, INTERMEDIAIRE DE SYNTHESE OPTIQUEMENT
PUR ET SON PROCEDE DE PREPARATION .

(57) Abstract

The invention concemns novel camptothecin analogues and in particular products comesponding to the following formulae:
(+)-S-ethy-9, 10-difluoro-5-hydroxy-4, 5,13,15-tetrahydro-1H, 3H-oxepinof3’,4":6, 7lindolizino[1,2-b] quinoline-3,15-dione;
(+)-1-[9-chloro~5~ . ethyl-5-hydroxy—10-methyl-3, 15~dioxo-4,5,13, 15-tetrahydro~1H,3H-oxepinol{3*  ,4°:6,7}indolizino
[1,2-bJquinoline~12~ylmethyl}] —4-methyl-hexahydropyridinium chloride; their application as medicine, pharmaceutical compositions
containing them and their use for producing antitumoral, antiviral or antiparasitic medicines. The invention also concerns a novel synthesis
intermediate of said products and a method for preparing said intermediate.

(ST) Abrégé

L’mventxon conceme de nouveaux analogues de la camptothécine et en particulier les prodmts répondant aux formules suiv-
antes: (+)-5-éthyl-9, 10-diftuoro-5-hydroxy—4, 5,13,15-tétrahydro-1H, 3H-oxépino[3’,4":6, 7lindolizino[1,2~b] quinoline-3,15-dione;
(+)-chlorure de 1-[9-chloro-5- éthyl-5-hydroxy-10-méthyl-3, 15-dioxo—4,5,13; 15-tétrahydro-1H, SH—oxepmoB' ,4:6,7]indolizino
{1,2~b]quinolin—12-yiméthyl] ~4-méthyl-hexahydropyridinium; leur application comme médicaments, les compositions pharmaceutiques
les renfermant et leur utilisation pour la réalisation de médicaments antitumoraux, antiviraux ou antiparasitaires. Elle concerne également
un nouvel intermédiaire dans la synthése des produits susmentionnés ainsi qu’un procédé de préparation dudit intermédiaire.




A subject of the invention is a new preparation process for an
enantionerically pure synthetic internediate, as well as new .
enantiomerical ly pure anal ogues of canpt ot hecin. -2 - Firstly, a subject
of the invention is therefore new anal ogues of canptothecin which are

di fferent frQENIEALIRABUWRECANAOGUESIQF €ANMPTOEHECING ORTICALDYPURE

respective S ' at it is the
sal !tos of the comgﬁ%%k%?ﬂmén%l{%n%?‘P{ﬁg’ﬁﬁﬁ%&?&%xam?gq(g%$§of_5 formul a
(I'1'1) represented bel ow -3 - Akey internediate in the synthesis of this
type of optically pure conmpounds is a product of general formula M
represented below H[err] in which R represents a |linear or branched al kyl
radical containing from1l to 10 carbon atons. Preferably, R represents an

et hyl radi c@amgfothecihés & asmeal oompoind whithhaebédn)iselakd (for the Fgt thee RbRNBE €d
in the foll ?&vggaﬁﬁglb%& of the Chinese plant called camptotheca acuminata (see Wall et al.

5 J. Amer. Chem. Soc. 88:3888 (1966)). Camptothecin is a pentacyclic compound
constituted by an indolizino[1,2-b]quinoline fragment fused with an a-hydroxylactone
with six links. The carbon in position 20 which carries the a-hydroxy group is
asymmetrical and confers a rotatory power on the molecule. The natural form of
camptothecin has an absolute "S" configuration as regards the carbon 20 and

10 corresponds to the following formula:

Camptothecin has an anti-proliferative activity in several cancerous cell lines, including
the cell lines of human tumors of the colon, lung and breast (Suffness, M et al: The
15  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 1.

It has been indicated that a-hydroxylactone was an absolute requirement both for the in
20  vivo and in vitro activity of camptothecin (Camptothecins: New Anticancer Agents,

Putmesil, M et al, ed., p. 27 (CRC Press, 1995); Wall M. et al, Cancer Res. 55:753

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

35:4160 (1992)). More recently, the Applicant has perfected a new class of analogues

of camptothecin, in which a S-hydroxylactone replaces the natural a-hydroxylactone of
25  camptothecin (cf. Patent Application WO 97/00876).

A subject of the invention is a new preparation process for an enantiomerically pure
synthetic intermediate, as well as new enantiomerically pure analogues of camptothecin.



- the conpound of fornula [err] is coupled respectively with one or other
of. the compounds of formulae N err] or N2 represented below [err] -4 -
in order to produce the conpound of formya err] or the compound of
formula Jerr] respectively: [err] - conpound (Jerr] is then cyclized, and
t he conpoundi@tlyfasubigchof the inentinn is @breﬁ«brnea@w aalaguescyfdampgothesin shidoarpound

Q2 produces cﬁﬁ@eﬁt%iﬁldﬁ kRbwh 6 ﬁd%&ﬁ&act%eﬁbnﬂﬁi‘ltlﬁ er Eﬁ\fjéféfrhhﬁf or

produce the d of " for . The formation o

qerr] start(f) ﬁ?ﬁr?ﬁén@g:gélﬂyhd of general formla Mfor whi ch R
represents an ethyl radical and N err] or N2 is carried out with a
treatnent known to a person skilled in the art under th CM t sunobu' s

reaction (refer to 10 Mtsunobu, O et al. Synthesis, p.1 ([L981)). The
hydr oxyl function of conpound N is displaced by a nuclygophil e such as
conpound M or a deprotonated derivative of the lattef, Dy”a treatnent with

a phosphi ne,gf or gxal e triphenyl phosphlﬁ% and_an azodi car boxyl ate

derivative, fol pl & oi“thy r diisoprop
aprotic sol vent , tetrahy

N, N- di met hyl For cl
\u"" *
on © oH ©°
| @ an
\v-'
or in that it is the salts of the compound of formula (II) such as for example that of
5  formula (III) represented below



15 cyclization of conpounds Jerr] and Jerr] in order to produce the
cqmpounds of fornmulae (I) and (Il) is preferably carried out in the
presence of a palladiumcatalyst (for ex_a_anpl e pal | adi um di acet at e) under
basi c conditions (provided for exanple by an al kaline acetate optionally
conbined with a phase transfer agent, such as, for exanple,

t et r abut y| arfrken intarmediatedio)the symthesisaf this type ©f bptically pusshconsponnds sra prodic: or
N err] N- 20 4 2\ 1 erature conprised between 50[err]C
and 120[err]oglg?ﬁ\l'«§r@(§rbiitlggl et ?S,eﬁ{'lg(ei?)regﬁggr on 46, page 4003 (1990)). -5 -
The invention also offers, as a new indwgstrial product, a conmpound of
general fornula M as defined previously.} This product can be used for the
manuf act ure of nedi canents. The conpoupl (sorrml a Mis synthesized
according to a new process which is pjrt of the invention and includes the
foll ow ng successive stages: 5 - th rag mc [err]-butyl ester
represented below (for its preparation™>refen in particular to the Patent
Application WO 97/00876) is treated pith trifgHuoroacetic acid for 18 hours
at anbient tenperate in order to praotug® thescorrespondi ng carboxylic acid;
- then the quinidine salt of the aciﬁ&bt”&?édl previously is heated in

i sopropyl al cohol at 10 a tenperature great& than 30[err] C,  and
preferably at about 50[err] C, before |eaving the reaction mediumto cool
down to ambi ent tenperatue, so that the It of one of the enantioners of
t he above-nentioned acid crystallizes whiTe the salt of the other

in which R represents a linear or branched alkyl radical containing from 1 to 10 carbon

atoms. Preferably, R represents an ethyl radical.
5  The compounds of formulae (I) and (IT) can be prepared in the following fashion :
- the compound of formula
g
N 0]
=
\.m-" O
HO o
U
(+)-EHHOPD

is coupled respectively with one or other of the compounds of formulae N, or N,

represented below :
CH3
N
F X ’ H3C
OH S OH
F N~ ~dal Z

Cl N Cl
N1 N3



enantionmer, the anion of which is represented below, remains in solution
[err] - the solution in isopropyl alcohol of the salt of the enantioner

whi ch has not 15 crystallized is concenyrated and treated with

hydrochl ori ¢ acid and agitated, producing the conpound of general fornula A
r epr esent editbetdswto produce[ the rgompoune of depraviadOofor dhecpaponest ofifarmula Of hen
put in cont pe%ée&fgg%: pal I adi um on danp carbon, then amronium formate or
formc acid 1s added to the m xture in order to produce the debenzyl ated
product of general formula B representeddpelow [err] - then the conpound of
general formula B is cyclized by the actijpn of 5 di cycl ohexyl car bodi i m de
in order to obtain theF] ackQni -:: eDal fornula C represented
below [err] - finally, t of tghe | ac ort'bc co und of general
formula Cis converted i thg actifon of sodi i odi de and
trimethylsilyl chloridg, f , ound of general fornmula M
"represented bel ow. —_

H,C

Cl

- compound Oy is then cyclized, and the compound of formula (I) is then obtained;
5 the cyclization of compound O, produces the compound of formula (II), which can,

after salification, produce the compound of formula (III).

The formation of compound O; or O, starting from the compound of general formula

M for which R represents an ethyl radical and N; or N3 is carried out with a treatment

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

10  Mitsunobu, O. et al. Synthesis, p.1 (1981)). The hydroxyl function of compound N is

displaced by a nucleophile such as compound M or a deprotonated derivative of the

N latter, by a treatment with a phosphine, for example triphenylphosphine, and an

azodicarboxylate derivative, for example diethyl or diisopropyl azodicarboxylate, in an

aprotic solvent such as, for example, tetrahydrofuran or N, N-dimethylformamide. The

15  cyclization of compounds O; and O, in order to produce the compounds of formulae

(@ and (II) 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-

20  dimethylformamide, at a temperature comprised between 50°C and 120°C (R. Grigg et
al., Tetrahedron 46, page 4003 (1990)).



-7- [err] For the process described above, the reaction | eading fromthe
conmpound of general fornula A to the conpound of general formula B will
preferably take place in nethanol, and p_rga_f erably by heating the reaction
medi umto about 40[err] C after the addition of the amoniumformate. The
cycl i zat i on Tdfe inventicoratesueffiers,f asgenesy idustriahpralult, iarcompdand bf génergirforingla t he
conpound C i tris t r bout
50[err] C, \% :als tea e?ﬁ?élggg?ﬁgnmvl\ﬁﬁggeﬁ ?’ggl%ﬁog ﬂ%arflfﬁ? e outO?g#gd%r%{erelﬁt
tenperatue wW.th acetonifrile as solvent in the reaction |eading fromthe
conpound of 1g&feRpOURYP ula Mis syrthesized aaerrding tgamewaprogess wdiich impartoft he

particul ar chsivefédneand in€lRd@IBOFolloMinEbltkbssBleQthges:t he conpound of fornul a
Mis 10 synthesized according to the process constituted by the foll ow ng

successi ¥e s v il r mec t-b | ester represented below [err] (for
its pr epgr at %3?% etrgh?’ﬁl eg%?felpéﬁ%t?&i’glof”he Pat ent Application WO 97/00876)
is treated with trifluoroacetic acid for 18 hours at anbient tenperatue in
order to produce the correspondin ¥Me acid; 15 - the quinidine
salt of 3-(3-benzyl oxynet hyl - 2- et -pyridyl)-3-hydroxy-pentanoic acid
is heated in isopropyl alcohol at eratyeg py 9her than 30[err] C and
preferably at -about 50[err] C, befo eavf'ng thAe reaction nediumto cool
down to ambient tenperature, so that|the salt of the (+) enantiomer of

3- (3-benzyl oxynet hyl - 2- met hoxy- 4-p ¢21,E00tBu

OH

(for its preparation, refer in particular to the Patent Application WO 97/00876) is treated
with trifluoroacetic acid for 18 hours at ambient temperate in order to produce the
corresponding carboxylic acid ;

- then the quinidine salt of the acid obtained previously is heated in isopropyl alcohol at

10 a temperature greater than 30° C, and preferably at about 50° C, before leaving the
reaction medium to cool down to ambient temperatue, so that the salt of one of the
enantiomers of the above-mentioned acid crystallizes while the salt of the other
enantiomer, the anion of which is represented below, remains in solution

- the solution in isopropyl alcohol of the salt of the enantiomer which has not
15  crystallized is concentrated and treated with hydrochloric acid and agitated, producing
the compound of general formula A represented below



- 8- hydroxy-pentanoic acid crystallizes whilst the salt of the (-) isoner,
the anion of which is represented below, remains in solution [err] - the
solution in isopropyl alcohol of the sal t,of the (-) enantioner of 3-(3-
benzyl oxynet hyl - 2- net hoxy- 4- pyri dyl ) - 3- hydr oxy-pentanoic acid is
concentrated and 5 treated with hydrochlas,c acid and agitated, producing
the conpound of formula A represdpted el ow' N ~ Ove OCH2Ph HO CH2COCH A
- the conpound A" is then put in wi th pall adi um on danp carbon,

t hen anmoni um formate or formc ac AHbMt he mixture in order to
produce the debenzyl ated product B represented below [err] 10 - then
the compound of fornula B is cyglized by the action of

di cycl ohexyl carbodiim de in order R'ollos#HaCAothe | actoni ¢ conpound of
formula C represented bel ow OH

A

- the compound of general formula A is then put in contact with palladium on damp
carbon, then ammonium formate or formic acid is added to the mixture in order to
produce the debenzylated product of general formula B represented below

B
- then the compound of general formula B is cyclized by the action of
5  dicyclohexylcarbodiimide in order to obtain the lactonic compound of general formula
C represented below
N OCH,
=
~ R‘l-. O
OH
o
C

- finally, the -OCHj3 group of the lactonic compound of general formula C is converted
into carbonyl, by the action of sodium iodide and trimethylsilyl chloride, in order to
obtain a compound of general formula M represented below.



- 9- [ERR] - finally, the -OCH3 group of the |actonic conpound of fornula
C 1is converted into carbonyl, by the action of sodiumiodi de and
tfimethylsilyl chloride, in order to obtg

(+)-5-et hyl -5-hydroxy-1, 3, 4, 5, 8, 9- hexahydr ooxepi no[ 3, 4-c] pyri di n- 3, 9-di one
(or (+)- EHHOPD) represented below. [ERR] 5 The conpound of fornul a

N ERR] can be obtained starting with t anpl i ne of fornula P[ERR|
represented bel ow [ ERR] according to |l owi ng process: the aniline of
formula PIERR] is N-acetylated by trgatnept with an acetyl ati ng agent such
as, for exanple, acetic anhydride. T cetanilide thus obtained is
treated at a tenperature conprised bet [ ERR] C and 100[ ERR] C,

under the nanme Vil smayer s reagent ( by the action of phosphoryl
oxychl oride on N[ERR] N- dinethyl for tenperature conpri sed
between O[ERR] C and 10[ERR]C) in order to produce the correspondi ng
2- chl or o- 3- qui nol i necar bal dehyde (for exanple, refer to 15 Meth-Cohn et al.
J. Chem Soc., Perkin Trans. | p.1520 (18B1); Meth-Cohn et al. J. Chem
Soc., Perkin Trans. | p.2509 (1981); and Nakasimhan et al. J. Am Chem
Soc. , For the process described above, the reaction leading from the compound of general
formula A to the compound of general formula B will preferably take place in methanol,
and preferably by heating the reaction medium to about 40° C after the addition of the
ammonium formate. The cyclization of the compound of general formula B in order to
5 produce the compound C can be carried out in THF, preferably at a temperature of
about 50° C, while the reaction will preferably be carried out at ambient temperatue
with acetonitrile as solvent in the reaction leading from the compound of general

formula C to the compound of general formula M.

In the particular case where R represents an ethyl group, the compound of formula M is
10  synthesized according to the process constituted by the following successive stages:

- the racemic #-butyl ester represented below

N OMe

N

= OCHzPh

CH2COOtBu
OH

(for its preparation, refer in particular to the Patent Application WO 97/00876) is treated
with trifluoroacetic acid for 18 hours at ambient temperatue in order to produce the
corresponding carboxylic acid ;

15 - the quinidine salt of 3-(3-benzyloxymethyl-2-methoxy-4-pyridyl)-3-hydroxy-pentanoic
acid is heated in isopropyl alcohol at a temperature higher than 30° C, and preferably at
about 50° C, before leaving the reaction medium to cool down to ambient temperature,
so that the salt of the (+) enantiomer of 3-(3-benzyloxymethyl-2-methoxy-4-pyridyl)-3-



-10- 112 p. 4431 (1990)). The 2-chloro-6, 7-di fl uoro- 3- qui nol i necar bal dehyde
is easily reduced to the correspondi ng .

2-chl oro-6, 7-di fl uor o- 3- qui nol i nenmet hanol, of fornula N[ ERR], under standard
conditions known to a person skilled in the art such as treatment in an

al cohol i ¢ sddroxy-nentanoisasidhtrystakizerawbilyt thé sdlt ebidie (Hhibomeh theranitm ot which

t enper at ur e ireprdsoAiBd batBe, ReAMEER sBiuEoh] C and 40[err] C. The conpound of
formula N2 can be obtained according to the foll owi ng process: the aniline
of formula P2 represented below [err]Nis thgg-acylated by reaction with
chl oroacetonitrile in the presence ntrichloride and another Lew s
acid such as aIuniniun1trich|oride,|tita iumtetrachloride or 10

di et hyl al unmi ni um chloride in an aprQti c.8glv CHgPh a m xture of aprotic
solvents, followed by hydrolysis (cf.>ySugasawa T. et al. J Am Chem Soc.
100 p. 4842 (1978)). The internmedi ate hus obtained is then treated with

et hyl mal onyl chloride in an apr ON g% Yﬁ?kﬁﬁgbh as acetonitrile in the
presence of a base such as triethylanfne, 2hen treated with an al kal i ne

al cohol ate, for exanple, sodiummethy®Hte in nethanol, in order to 15

pr oduce et hyl 7-chl oro-4-chl oronet hyl - 6- met hyl - 2- oxo-

1, 2- di hydr o- 3gqui .l ne._c e, fTh atter is converted into hyl

2, 7-di chl or o-ﬂgchﬁg{rlgl?mlphy °;BM?%‘§H“9§-° qh?engﬁlt n%tf:meogéﬁyf’%glowrt?tgéf ent

wi t h phosph&eyzylesyynstind2-aethoxndrpyaidyl)S-ealpbr-pentaois ttiduisi emcemstratat ahéd
out by tsealRRRE wW¥ - | jt i di T . C l,a ti,en i s
then reduced w %ih‘Wﬂ? :hygrggtﬁl W&%ﬁfﬁ% F@%’iﬁgd%ﬁ%#eagé@ﬁ%ds%ﬁe@%% sﬁ‘ch as
20 . di chl ofHECAY é’els‘W’ order to produce the conpound of fornmula N2. The
order in which the last two stages is carried out may optionally be
rever sed. N

A'

- the compound A' is then put in contact with palladium on damp carbon, then
ammonium formate or formic acid is added to the mixture in order to produce the
debenzylated product B' represented below

N N N OMe

OH

CH,COOH

Bl

10 - then the compound of formula B' is cyclized by the action of

dicyclohexylcarbodiimide in order to obtain the lactonic compound of formula C'
represented below



Anal ogues of the internedi ate conpounds of N err] or N2 type have been
described in the literature and in particular in the Application PCT
95/05427. The conpound of formula (I'l) cgn be converted into the form of
pharmaceutically 25 acceptabl e salts according to the usual nethods.

Acceptabl e salts include, by way of exaN ¢ @el,in a non-limtative
@ aci ds such as hydrochl ori de,
()

fashion, the addition salts with inor

sul phat e, phosphate, di phosphate, hyd ide and nitrate or with organic
acids such as acetate, maleate, fumaralé; tantrate, succinate, citrate,

| act at e, methane sul phonate, p-tohyenespl phongte, panoate, salicylate,

oxal ate and stearate. For ot her %évgles gf phar maceutical |y acceptable
salts one can refer to "Pharnmaceuticgly Sa ., J. Pharm Sci. 66:1 (1977).
The conpounds of the present invention possesg)useful phar macol ogi cal
properties. 5 Thus the conpounds of the present invention have an
inhibitory effect on topoi sonerase | and€Cér |1 and an anti-tunoral

activity. The state of the art suggests that the conpounds according to the

i nvention ha t r &St | . i\ by i1S:
t he corrpouna\sfﬁgg@ot?gi_?g?%o&ta eIOF_rﬂgeQ%/ﬁft%ll nvenI%d{inEladf fBfiulé € a éiO%Vé' fdflnwy

I on_can De use | erent

t her apeut i ccapphylchy thsrastion ®f sodinm joidetandttrimethylsilyh ehlpride. i ©sdas de ehtain
properties ofy 4 BeyESIRANRYS, Dh, 58 RheBNGHobREDIHA[BI4-OByidHIY-BRmealber ()n t he
experi ment aFﬁ) 5art.y Tﬁlg co?rpounds can ighi bi %blt o[poicggyrrlgr ase, for éxan%l)e of
type | and/ OPD) xepresspicdd§low.t or exanpl e a manmal such as nan, by
admnistration to this patient of a -
Ny l
N__O

~
(L
~—p 0
HO

O

()-EHHOPD

5  The compound of formula N; can be obtained starting with the aniline of formula P

represented below

F H,

Py
according to the following process: the aniline of formula Py is N-acetylated by
treatment with an acetylating agent such as, for example, acetic anhydride. The
10  acetanilide thus obtained is treated at a temperature comprised between 50°C and
100°C, preferably 75°C, with a reagent known to a person skilled in the art under the
name Vilsmeyer's reagent (obtained by the action of phosphoryl oxychloride on N,N-
dimethylformamide at a temperature comprised between 0°C and 10°C) in order to
produce the corresponding 2-chloro-3-quinolinecarbaldehyde (for example, refer to
15  Meth-Cohn et al. J. Chem. Soc., Perkin Trans. I p-1520 (1981); Meth-Cohn et al. J.
Chem. Soc., Perkin Trans. I p.2509 (1981); and Nakasimhan et al. J. Am. Chem. Soc.,



therapeutically effective quantity of a conpound of forrmula (I) or of

formula (I11), or of 15 a pharmaceutically acceptable salt of a conpound
of formula (11), or also of any m xture qf_the last-nanmed conpounds. The
conmpounds according to the invention have an anti-tumoral activity. They
can be used /ér PE‘Hglt (E290pe nThe f 2-chiore-6,7-difnonexapinelinesarbaklebyder ds seasiya

t opoi sonmer ag&duckd t@ﬂﬁ%h%ﬁﬁon@%g@@ﬁlﬂ#oﬁﬁ,W%ﬂﬂd}o-ﬁ%ﬁﬂblgmegféﬂ#ﬁm of)fon?ﬂft 1:1)? of
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the colon, the breast, the cervix uteri, the corpus endonetrium the

ovaries, thdhsromperad of fermulaN,saade obtined ansotslingiticthe follewingdirosess: thbe

liver, the Qﬁﬂﬁ@@@@ﬁd@pp%%seﬁtg&bag@nective tissues, the skin, the eyes,
the brain and the central nervous system as well as cancer of the thyroid,

| eukem a, Hodgkin's di sease, Iynpﬁqqgs ot her than those rel ated to Hodgki n,
mul tiple nmyel omas and ot hers. They tameglso, be used for the treatnent of
parasitic infections by inhibition of henof | agel | ates (for exanple
in trypanosom a or |eishmania inf ec@it i nhi bition of the plasnodia
(such as for exanple in malaria), b al so t he*tr eat nent of viral
I nfections and di seases. These properties nake the products of fornulae (I)
and (11) suitable for pharnmaceutical usep, A subject of the present

|ication is also, as nedicanents, the f)roduct s of 35 formulae (1) and
(ITY as defined above as well as the addition salts with

is ortho-acylated by reaction with chloroacetonitrile in the presence of boron trichloride

and another Lewis acid such as aluminium trichloride, titanium tetrachloride or

10  diethylaluminium chloride in an aprotic solvent or a mixture of aprotic solvents,

followed by hydrolysis (¢f 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 alcoholate, for example, sodium methylate in methanol, in order to

15  produce ethyl  7-chloro-4-chloromethyl-6-methyl-2-0xo-1,2-dihydro-3-quinoline

carboxylate. The latter is converted into ethyl 2,7-dichloro-4-chloromethyl-6-methyl-3-

quinolinecarboxylate by treatment with phosphoryl oxychloride. Then a nucleophilic

substitution is carried out by treatment with 4-methylpiperidine. The ethyl carboxylate

function is then reduced with diisobutylaluminium hydride in an aprotic solvent such as

“~" 20 dichloromethane in order to produce the compound of formula N,. The order in which
the last two stages is carried out may optionally be reversed.

Analogues of the intermediate compounds of N; or N, type have been described in the
literature and in particular in the Application PCT 95/05427.

The compound of formula (II) can be converted into the form of pharmaceutically
25  acceptable salts according to the usual methods. Acceptable salts include, by way of
example and in a non-limitative fashion, the addition salts with inorganic acids such as
hydrochloride, sulphate, phosphate, diphosphate, hydrobromide and nitrate or with
organic acids such as acetate, maleate, fumarate, tartrate, succinate, citrate, lactate,
methane sulphonate, p-toluenesulphonate, pamoate, salicylate, oxalate and stearate. For



-12- pharmaceutical Iy acceptable mneral or organic acids of the product of
formula (I11), such as for exanple the salt of formula (111) descri bed

pfeV| ously, or also of any mixture of the |ast-nanmed conpounds. Simlarly
the invention relates to the pharmaceutical conpositions containing at
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for example a mammal such as man, by administration to this patient of a
therapeutically effective quantity of a compound of formula (I) or of formula (I), or of

15 a pharmaceutically acceptable salt of a compound of formula (II), or also of any

mixture of the last-named compounds.

The compounds according to the invention have an anti-tumoral activity. They can be

used for the treatment of tumors, for example tumors expressing a topoisomerase, in a

patient by administration to said patient of a therapeutically effective quantity of a

20  compound of formula (I) or of formula (II), or of a pharmaceutically acceptable salt of

a bompound of formula (I), or also of any mixture of the last-named compounds.

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

L/ breast, the cervix uteri, the corpus endometrium, the ovaries, the prostate, the testicles,

25  the bladder, the kidneys, the liver, the pancreas, the bone, the connective tissues, the

skin, the eyes, the brain and the central nervous system, as well as cancer of the thyroid,

leukemia, Hodgkin's disease, lymphomas other than those related to Hodgkin, multiple
myelomas and others.

They can also be used for the treatment of parasitic infections by inhibition of the

30  hemoflagellates (for example in trypanosomia or leishmania infections) or by inhibition
of the plasmodia (such as for example in malaria), but also the treatment of viral
infections and diseases.

These properties make the products of formulae (I) and (II) suitable for pharmaceutical
use. A subject of the present Application is also, as medicaments, the products of
35 formulae (I) and (II) as defined above as well as the addition salts with



phosphat e, magnesi um st earate, nagnesi um carbonate, talc, sugars, |actose,
dextrin, starch, gelatin, cellulose, nethyl cellul ose, sodium carboxynethyl
cel lul ose, polyvinylpyrrolidine and wax,j; The pharmaceutical conpositions
contai ning a conpound according to the invention can also be presented in
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t he age and body wei ght of the subject to be treated as well as the state
of the The pharmaceutical composition can be in solid form, such as 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

15  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 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

20 an infusion pump). The appropriate solid supports can be, for example, calcium

phosphate, magnesium stearate, magnesium carbonate, talc, sugars, 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

25 example, solutions, emulsions, suspensions or a sustained release formulation. The

appropriate liquid supports can be, for example, water, organic solvents such as glycerol

or glycols such as polyethylene glycol, similarly their mixtures, in varied proportions, in
water.

A subject of the invention is also the use of the products of formulae (I) and (II) as

30 defined above, or addition salts with pharmaceutically acceptable mineral or organic
acids of a product of formula (II), such as for example the salt of formula (III)
described previously, or also a mixture of the last-named compounds, for the
preparation of medicaments intended to inhibit topoisomerase and more particularly
topoisomerases of type I or type II, medicaments intended for the treatment of tumors,

35 medicaments intended for the treatment of parasitic infections, as well as medicaments
intended for the treatment of viral infections or diseases.
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7.5-8. After decantation, the aqueous phase is washed with 100 m of
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t he additi ogasefbe@ofisitieted a9a timitd thy sbope bf dkiitveatibal. The product is then
extracted fromthe aqueous phase with nethylene chloride (2 tinmes 200 nml).
The sol uti og . ) 4 . hmagnesi um sul phate and concentrated. The
3-3- benzyl 204041 fethoRy-4- pyridyl)-3-hydroxy-pentanoic acid (31 .1
g; 90 mmol) thus obt ai ned, taken up in

Example 1 : (+)-5-Ethyl-5-hydroxy-1,3,4,5,8,9-hexahydrooxepino{3,4-c[pyridin-
3,9-dione [(+)-EHHOPD]

15 1l.a. Quinidine salt of 3-(3-benzyloxymethyl-2-methoxy-4-pyridyl)-3-hydroxy-
pentanoic acid:

Tertiobutyl 3-(3-benzyloxymethyl-2-methoxy-4-pyridyl)-3-hydroxy-pentanoate (40 g;

100 mmol) is treated with trifluoroacetic acid (150 ml) and the reaction medium is
agitated for 18 hours at 20°C. After evaporation of the trifluoroacetic acid, methylene

20 chloride (200 ml) is poured in and a saturated solution of sodium bicarbonate is
introduced until the pH = 7.5-8. After decantation, the aqueous phase is washed with

" 100 ml of methylene chloride. The pH of the aqueous phase is then adjusted to 1 by the
addition of a solution of 6N hydrochloric acid. The product is then extracted from the
aqueous phase with methylene chloride (2 times 200 ml). The solution is dried over

25 magnesium sulphate and concentrated. The 3-(3-benzyloxymethyl-2-methoxy-4-
pyridyl)-3-hydroxy-pentanoic acid (31.1 g; 90 mmol) thus obtained, taken up in
isopropyl alcohol (30 ml), is treated with a solution of quinidine (29.2 g; 90 mmol) in
isopropyl alcohol (30 ml) at S0°C under agitation until complete dissolution. Then the
reaction medium is left so that temperature reduces to 40°C, the agitation is stopped and

30 the temperature allowed to drop to 20°C. The medium is taken to 0°C without agitation
then maintained at this temperature for 16 hours. Then the temperature is allowed to rise

to 20°C and agitation is carried out until crystallization. The medium is diluted with
isopropyl alcohol then filtered. The precipitate is rinsed with isopropyl alcohol. The salt

of the (+) enantiomer precipitates (m=26.6 g) while the salt of the (-) enantiomer



i sopropyl alcohol (30 nl), is treated with a solution of quinidine (29.2 g;
90 nmmol ) in isopropyl alcohol (30 m) at 50[err]C under agitation until
conpl ete dissolution. Then the reaction nmediumis left so that tenperature
reduces to 40[err]C, the agitation is stopped and 30 the t enperature
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'S_ concentrated. The concentrate is taken up in 270 ml of methylene chloride and 270 ml

O

of a IN solution of hydrochloric acid. The reaction medium is agitated for 16 hours at
20°C. After decantation, the organic phase is concentrated, the concentrate is taken up
15  in methanol in order to be used in the following stage.

13.5 g of product (yield of 87%) and a (-)enantiomer / (+) enantiomer proportion of
85/15 are obtained.

The HPLC retention times (same protocol as in 1.a.) are:
- (-) enantiomer: 6.4 minutes
20 - (+) enantiomer: 2.8 minutes

l.c. (+)-5-Ethyl-5-hydrexy-1,3,4,5,8,9-hexahydrooxepino[3,4-c]
pyridin-3,9-dione:

(-)-3-(3-benzyloxymethyl-2-methoxy-4-pyridyl)-3-hydroxy-pentanoic acid (13.5¢g; 39
mmol; Stage 1.b) is put in solution in 87 ml of methanol. This solution is poured under
25  nitrogen onto 10% Palladium on damp carbon at 50% (27.7 g; 13 mmol). The reaction
medium is agitated for 5 minutes, then it is poured into a solution of ammonium
formate (11,5 g; 183 mmol) in 135 ml of methanol. The reaction medium is agitated for
30 minutes while allowing the temperature to rise, then it is heated at 40°C for 30
minutes. The medium is then filtered on a bed of Clarcel followed by concentrating. 40
30 ml of toluene is poured in which is evaporated off; this operation is repeated in order to
eliminate the methanol. The residue thus obtained is taken up in 45 ml of THF. Then a
solution of dicyclohexylcarbodiimide (7.180 g; 34.5 mmol) in 20 ml of THF is then
poured in. The reaction medium is heated to 50°C for 1 hour. The mixture is taken to
20°C then the dicyclohexylurea is filtered. The filtrate is concentrated to dryness. The



concentrated. The concentrate is taken up in 270 m of nethylene chloride
and 270 m of a 1N solution of hydrochloric acid. The reaction nmediumis
agitated for 16 hours at 20[err]C. After 5d_ecant ation, the organic phase is
concentrated, the concentrate is taken up in et hanol in order to be
used in there‘smiubompﬁglmhgmn 1ﬁ365nbobaicemrmﬁllﬂ;t6 ( gi(40.0 nuholg)7ef) sodivan zodide
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it is poureprqpnrtmnaof&&‘iéll@n of ammonium formate (11,5 g; 183 mmol) in 135
m of methanol. The reaction nediumis agitated for 30 m nutes while
allowing the tenperature to rise, then it is heated at 40[err]C for 30

m nutes, The nediumis,then filtered_ on a bed of C arcel Ilo
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di cycl ohexy 8‘5?88 Nehiale (7.15@“&"“@1 THYBY ? in 20 M of THF is then
poured in. The reaction ned(*t)rmammmt%mlmﬂeSO[err]C for 1 hour. The
mxfure is taken to 20[err] C then the dicycl ohexyl urea is filtered. The

filtrate i sTROBRRAL Rliftbnl @ £ %BHAS (40 Bif), then water (150 ml) is added. The reaction

15 is left to precipitate and 3 g of product is obtained with a (+) enantiomer / (-)

enantiomer proportion of 99.4 / 0.6.

NMR !H (250 MHz, DMSO D6): 0.8 (¢, 3H, CH3-CHy); 1.65 (m, 2H, CH,-CH3); 3.00-
3.35 (g, 1H+1H, -CH,-C=0); 5.3 (¢, 2H, CH>-0); 5.7 (s, -OH); 6.35 (d, aromatic 1H);
7.3 (d, aromatic 1H); 11.7 (s, N-H).

20 Example 2: (+)-5-ethyl-9,10-difluoro-5-hydroxy-4,5,13,15-tetrahydro-1H,3H-
oxepino[3',4":6,7]indolizino{1,2-b]quinoline-3,15-dione

2.a. N-(3,4-difluorophenyl)acetamide:

A mixture of 3,4-difluoroaniline (50 ml; 0.5 mole) and triethylamine (70 ml; 0.5 mol) in
dichloromethane (1.5 1) is cooled down using an ice bath. Acetic anhydride (71.5 ml;
25 0.75 mol) is added dropwise and the reaction mixture is then agitated for 1 hour at
ambient temperatue. The mixture obtained is then washed successively with water, a
10% solution of sodium bicarbonate and saturated salt water. The organic fraction is
dried over sodium sulphate and concentrated under reduced pressure. The residue is
suspended in pentane, filtered and dried under reduced pressure in order to produce the
30  product in the title (78 g; 91 % yield) in the form of a whitish solid (M.p. 126-127.5°C).

NMR 'H (DMSO): 2.15 (s, 3H); 7.10-7.65 (m, 2H); 7.65-8.10 (m, 1H); 10.30 (wide
peak, 1H).

2.b. 2-chloro-6,7-difluoro-3-quinoline-3-carbaldehyde:



- 15- residue is put in solution in 46 m of acetonitrile, 6.0 g (40.5
mmol . ) of sodiumiodide then 5.13 m (40.5 mol) of trinmethylsilyl chloride
are added. The reaction nediumis naintaiped under agitation at ambient
tenperatue for 5 hours. Then 28 nl of acetonitrile and 5.6 m of water are

added. The Jheeppiahproceduraidesatitied byi MethrGohn bicel. .thKhens Soc.uPerikin Trams. bf

wat er, and t1|981pl'520%na§159|§isqﬁea0 7.5 by the addition of a solution of
s, filtered and dried. m =
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(+)-5-ethyl -yel,ld_\@-sdlud (Mq:r azessme?@);y 4,5, 13, 15 t et rahydro- 1H, 3H
NMR 'H (DMSO): 8.17 (dd, 1H); 8.39 (dd, 1H); 8.97 (d, 1H); 10.34 (d, 1H).
IR (KBr): 888, 1061, 1262, 1507, 1691 cm-1.

2.c.  2-chloro-6,7-difluoro-3-quinolylmethanol:

15 A suspension of the product of Stage 2.b (9 g; 39 mmol) in methanol (400 ml) is treated
with sodium borohydride (2 g; 53 mmol) at ambient temperature for half an hour. The
excess borohydride is destroyed with acetic acid (2 ml). The volatile substances are
eliminated under reduced pressure. The residue is dissolved in ethyl acetate (500 ml),
the mixture obtained then being washed successively with a dilute solution of sodium

20  bicarbonate, water and saturated salt water, followed by drying over magnesium
sulphate and concentration under reduced pressure. The residue is recrystallized from
1,2-dichloroethane in order to produce the product in the title (8 g; 80 % yield) in the
form of a beige solid (M.p. 166.5-167°C).

NMR 'H (DMSO): 4.67 (d, 2H); 5.80 (t, 1H); 8.01 (dd, 1H); 8.22 (dd, 1H);
. 25 8.48 (s, 1H).
~ IR (KBr): 871, 1038, 1253, 1513 cmrl.
2.d. (+)-8-(2-chloro-6,7-difluoro-3-quinolinemethanol)-5-ethyl-5-hydroxy-
1,3,4,5,8,9-hexahydrooxepino[3,4-c]pyridine-3,9-dione:

Diethylazodicarboxylate (1.24 ml; 7.87mmol) is added dropwise at ambient
30  temperature and under an argon atmosphere to a solution in anhydrous DMF (30 ml) of
(+)-EHHOPD (1.58 g; 7.08 mmol; Stage 1.c.), the product of Stage 2.c (1.62 g;
7.06 mmol) and tributylphosphine (1.91 ml; 7.87 mmol). The mixture thus obtained is
then agitated for 16 hours. The reaction medium is then evaporated to dryness under
reduced pressure. The residue is purified by chromatography on a silica column (eluant:
35  ethyl acetate). The solid obtained is taken up in diethylether, filtered and dried in order



oxepino[3',4':6,7]indolizino[1,2-b]quinoline-3,15-dione 2.a.

N- (3, 4-di fl uorophenyl )acetam de: A m xture of 3,4-difluoroaniline (50 m;
0.5 nole) and triethylamne (70 m; 0.5 ﬂg in dichloronethane (1.5 1) is
cool ed down using an ice bath. Acetic anhydride (71.5 m; 25 0.75 nol) is
added dr opwite gredue tthe prodactt inathe rtitbet (1156 g; 51t %eyieldy irt tteefdrhaf alwhitish salid
anbient te tgecyhe mxture obtained is then washed successively with
water, a 10%s Iutlo of sodi um bi carbonate and saturated salt water. The

organic fr acNMBn H DMSQu 0844t 3EDii dh(muPhbiad-82 &hd Hoddéi(ds Hid §. 2 e2H);
reduced pr emr@ld THy, 55560 VE); 635 S @H'}dﬁ@'o (@ 1@88.@@ dd C}'Hg,[ 830% %@ﬂ *’14(60'

under re r ssufe in order to pro duce
(78 g; 9 % in the form of avvhltlsh solld(Mp. 126- 127.5[err]C).

NVR [err]H (mrqsse)r) 825110575 13601507, .1504,71.64F, (749 c&tl)., 7.65-8.10 (m 1H);
10. 30 (wi de peak, 1H). 2.Db. o I ) I
2-chl oro-6, i fl K a ; genera
pr ocedur e deségrl gg%tﬁsf\/?mw@%ﬂ%%%‘{ 2 St%%hy]dggrlﬁﬁﬂﬂ ans. |,
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e g R g S . G P S A PO
anhydro ; co
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The 5.28 mmol), triphenylphosphine (180 mg; 0.70 mmol) and palladium (II) acetate
(79 mg; 0,35 mmol) is agitated under an argon atmosphere in anhydrous acetonitrile

N~ heated at reflux for 22 hours. After the reaction medium has returned to ambient

temperature, concentration under reduced pressure is carried out before chromatography
15 onasilica column (eluant: CH,Cl,/MeOH mixture 98/2). The product in the title is then

obtained (960 mg; yield 68 %; purity determined by HPLC: 97.1 %). This product is

taken up in anhydrous CH,Cl, (100 ml) and agitation is carried out for 24 hours,

followed by filtering and drying under reduced pressure in order to produce the purified

product of the title (850 mg; yield 61 %,; purity determined by HPLC: 99.6 %) in the
20  form of a white solid.

NMR 'H (DMSO): 0.87 (t, 3H); 1.85 (m, 2H); 3.08 (d, 1H); 3.44 (d, 1H); 5.26 (s, 2H);

5.39 (d, 2H); 5.52 (d, 2H); 5.99 (wide peak, 1H); 7.39 (s, 1H); 8.15 (dd, 1H); 8.23 (dd,

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

IR (KBr): 871, 1261, 1512, 1579, 1654, 1746 cm-1.

25 Example 3: (H)1-{9-chloro-5-ethyl-5-hydroxy-10-methyi-3,15-dioxo-4,5,13,15-
tetrahydro-1H,3H-oxepino[3'4":6, 7 [indolizino{1,2-b]quinolin-12-
yimethyl]-4-methyl-hexahydropyridinium chloride

3.a. 1-(2-amino-4-chloroe-5-methylphenyl)-2-chloro-ethanone:

3-chloro-4-methylaniline (44.4 ml; 0.366 mol) in 1,2-dichloroethane (440 ml), under an
30  argon atmosphere, is cooled down in an ice bath. The following are added dropwise and
in the order of this mixture: boron trichloride (IM in heptane; 400 ml; 0.4 mol),
chloroacetonitrile (28 ml; 0.44 mol) and diethylaluminium chloride (IM in heptane; 400
ml; 0.4 mol). For the addition, the temperature is maintained below 20° C. The resultant
mixture is then heated at reflux for 3 hours, then cooled down to 10° C. The hydrolysis
35 of the reaction medium is then carried out cautiously using 2N hydrochloric acid (240



m xture thus obtained is agitated at 70[err]C for 16 hours. After returning
the reaction mediumto ambient tenperature, it is added dropwise to a
water-ice mxture (400 m) and agitated f,gr 2 hours. The precipitate
obtained is filtered and washed with water, 10 then dried in order to
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quinolinecarboxylate:

15 The product of Stage 3.a (25 g; 0.11 mol) and triethylamine (30.6 ml; 0.22 mol) are
mixed together in acetonitrile (520 ml). Ethylmalonyl chloride (28.1 ml; 0.22 mol) is
added at ambient temperature and under an argon atmosphere. The mixture obtained is
agitated for 3 hours. Sodium ethanolate (prepared by the dissolution of 3 g, i.e. 0.13
mol, of sodium in 140 ml of absolute ethanol) is then added dropwise and the resultant

20  mixture is agitated at ambient temperature for 16 hours. The precipitate is collected by
filtration, washed successively with ethanol, water, ethanol and ether. It is then dried
under reduced pressure at 70°C over phosphorus pentoxide in order to produce the
product in the title (28.6 g; 83 % yield) in the form of a whitish powder.

NMR 'H (DMSO): 1.30 (t, 3H); 2.40 (s, 3H); 4.35 (g, 2H); 4.85 (s, 2H); 7.41 (s, 1H);

25 791 (s, 1H); 12.15 (wide peak, 1H).

IR (KBr): 879, 1108, 1250, 1288, 1483, 1664, 1721 cm-!.

3.c. Ethyl 2,7-dichloro-4-chloromethyl-6-methyl-3-quinolinecarboxylate:

The product of Stage 3.b (28.4 g; 90 mmol) is heated for 4 hours at reflux in phosphorus

oxychloride (400 ml). The mixture obtained is concentrated under reduced pressure (20
30 mm Hg) at 80°C. The residue is taken up in diisopropylether (400 ml). The resultant

precipitate is collected by filtration, washed with ether and petroleum ether, then dried

under reduced pressure in order to produce the product in the title (25.4 g; 85 % yield)

in the form of a whitish powder (M.p. 126-127°C).

NMR 'H (DMSO): 1.37 (t, 3H); 2.58 (s, 3H); 4.49 (q, 2H); 5.14 (s, 2H); 8.16 (s, 1H);
35 8.35(s, 1H).

IR (KBr): 874, 1006, 1163, 1243, 1278, 1577, 1723 cm-l.



30 tenperature and under an argon atnosphere to a solution in anhydrous
DMF (30 m) of (+)-EHHOPD (1.58 g; 7.08 mml; Stage 1.c.), the product of
Stage 2.c¢c (1.62 g; 7.06 mmol) and tri but_%phosphl ne (1.91 nl; 7.87 nmol).
The mixture thus obtained is then agitated for 16 hours. The reaction _
medi umis tPeh e\Za'bdicbl@'d-‘t-dlldrqmdbyl-ﬁ-mlethylﬁ&q«lhudylm@kmm:a The residue is

purified by chromat ography on a silica colum (eluant: ethyl acetate).
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medi um has melightn$0 mb). FThborganic phase obtained is dried over magnesium sulphate, filtered
and concentrated under reduced pressure. The residue is taken up in diethylether (50 ml)

and the resultant precipitate is collected by filtration. By drying under reduced pressure,

the product in the title is obtained (18.3 g; 93 % yield) in the form of a whitish powder
15 (M.p. 169-170°C).

NMR 'H (DMSO): 2.57 (t, 3H); 4.84 (s, 2H); 5.36 (s, 2H); 8.06 (s, 1H); 8.27 (s, 1H).

IR (KBr): 870, 1022, 1102, 1304, 1482, 1567 cm-1.

\/5

3.e.  2,7-dichloro-6-methyl-4-(4-methylpiperidinomethyl)-3-quinolylmethanol:

A solution of the product of Stage 3.d (16.2 g; 55.7 mmol) in THF (70 ml) is treated
20  with a solution of 4-methylpiperidine (23 ml; 195 mmol). The mixture obtained is
agitated at ambient temperature for 2 hours. Water (200 ml) and dichloroethane (200
ml) are added. The organic phase is washed with an aqueous solution of sodium
chloride (concentrated to 20 % by weight; 100 ml), dried over magnesium sulphate and
concentrated under reduced pressure. By crystallization of the residue from diethylether,
25 the product in the title is obtained (18.3 g; 93 % yield) in the form of a white crystalline
solid (M.p. 170-171.5°C).
NMR 'H (CDCl3): 0.88 (d, 3H); 1.17 (m, 2H); 1.42 (m, 1H); 1.60 (m, 2H); 2.19 (, 2H);
2.56 (s, 3H); 2.82 (d, 2H); 4.02 (s, 2H); 4.93 (s, 2H); 6.36 (wide peak, 1H); 7.95 (s,
~ 1H); 8.02 (s, 1H).
30 IR (KBr): 971, 1013, 1105, 1293, 1479, 1559 cm-1.

34 (+)-8-[2,7-dichloro-6-methyl-4-(4-methylpiperidinomethyl)-3-
quinolylmethyl}-S-ethyl-5-hydroxy-1,3,4,5,8,9-hexahydrooxepino[3,4-c]pydidine-
3,9-dione:

A suspension of (+)-EHHOPD (obtained in Stage 1.c.; 1.56 g; 7,0 mmol) in anhydrous
35  dioxane (70 ml) is treated successively, under an argon atmosphere, with the product of



tenperature, concentration under reduced pressure is carried out before
chromat ography 15 on a silica colum (eluant: [err] mxture 98/2). The
product in the title is then obtained (9@9 ng; yield 68 % purity

determ ned by HPLC. 97.1 % . This product Is taken up in anhydrous [err]
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trichloride (1Min heptane; 400 nl; 0.4 nol), chI oroacetonitrile (28 nm;
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1Q0[err] C. dianenydr ol ysis 35 of the reactlon medl umis then carried out
cautiously using 2N hydrochloric acid (240

A mixture of the product of Stage 3.f (3.80g; 6.80 mmol), tetrabutylammonium
15  bromide (2.42 g; 7.5 mmol), potassium acetate (1.00 g; 10.2 mmol), triphenylphosphine
(890 mg; 3.4 mmol) and palladium (II) acetate (220 mg; 0,68 mmol) is agitated under
an argon atmosphere in anhydrous acetonitrile (85 mg) at reflux for 24 hours. After
cooling down to ambient temperature, the resultant precipitate is collected by filtration
and washed successively with acetonitrile, water, acetone and diethylether in order to
20  produce, after drying under reduced pressure, the product in the title (2.5 g; 70 % yield)
in the form of a whitish powder.
NMR 'H (DMSO): 0.86 (m, 6H); 1.12 (g, 2H); 1.36 (m, 1H); 1.56 (d, 2H); 1.84 (q, 2H);
2.12 (t, 2H); 2.56 (s, 3H); 2.83 (dd, 2H); 3.26 (dd, 2H); 4.03 (dd, 2H); 5.28 (dd, 2H);
5.45 (dd, 2H); 6.04 (s, 1H); 7.34 (s, 1H); 8.14 (s, 1H); 8.38 (s, 1H).
25 IR (KBr): 870, 1058, 1208, 1280, 1477, 1593, 1655, 1749 cm-1.

3.h.  (+) 1-[(5R)-9-chloro-5-ethyl-5-hydroxy-10-methyl-3,15-dioxo-4,5,13,15-
tetrahydro-1H,3H-oxepino[3',4':6,7]indolizino[1,2-c]quinolin-12-ylmethyl]-4-
methyl-hexahydropyridinium chloride:

A mixture of the product of Stage 3.g (2.3 g; 7.7 mmol) and absolute ethanol (300 ml)
30  is subjected to ultrasound for 2 minutes. The milky suspension obtained is agitated and

treated with hydrochloric acid (1IN solution; 13.2 ml; 13.2 mmol) in order to produce a

light yellow solution which, at rest, forms a gel-type precipitate. The precipitate is

collected by filtration on a Biichner and washed successively with ethanol and ether,

then dried under reduced pressure in order to produce the product in the title @lg
35 85 % yield). |



-18- m) and it is heated at reflux for 1 hour. Water (1 1) and et hyl
acetate (1 1) are added, the m xture obtained is agitated for 15 m nutes
before separating the phases. The aqueous,phase is again extracted with
ethyl acetate (200 m ), and the conbi ned organi c phases are washed with
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yield). p. 129-130[err]C. 10 NVR [err]H (DVBO : 2.20 (s, 3H); 4.98 (s,
2H); 6.90 (s, 1H); 7.15 (wide peak, 2H); 7.70 (s, 1H). IR(KBr): 871,
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15 The product of Stage 3.a (25 g; 0.11 nol) and triethylamne (30.6 ml;
0.22 nol) are mxed together in acetonitrile (520 m ). Ethyl mal onyl
chloride (28.1 m; 0.22 nol) is added at anbi ent tenperature and under an
argon at nosphere. The m xture obtained is agitated for 3 hours. Sodi um

et hanol ate (prepared by the dissolution of 3 g, i.e. 0.13 nol, of sodiumin
140 m of absolute ethanol) is then added dropwi se and the resultant 20

m xture is agitated at anbient tenperature for 16 hours. The precipitate is
col l ected by
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filtration, washed successively with ethanol, water, ethanol and ether. It
is then dried under reduced pressure at 70[err] C over phosphorus pentoxide
in order to produce the product in the t Ie(286g 83 %yield) in the
formof a whitish powder. NI\/R[err]H(DI\/[% 1.30 (t, 3H)1 2.40 (s, 3H)

4.35 (q, 2H); W
peak, 1H) : (N 3.c.

Et hyl 2, 7- di chI or o- 4- chloronet hyl - 6 met hyI 3-qui nol i necar boxyl ate: The

product of Jlesten delbpraliferhtion. 90 nmmol ) is heated for 4 hours at reflux in
phosphor us oxychl ori de (400 m ). The m xture obtained is concentrated under

reduced pre residue i s, taken u
di i sopropyl et eﬁmfoi% ])meg% %"é@}ﬁﬁ St%({?l gW%be@luglapsc 6'1?‘188?%?8“1 ?’P‘
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wi t h di chl oatesphens Wﬁls(j %h)f COp.i Blbadhekenit wells arendétyahed dy 4 idbhtiment with a
di-chl or pgret RaiGon HWith 0,25 % trypsine and 0.2% EDTA (Worthington Biochemical Corp.,
Freehold, NJ) for 5 minutes at 37°C. Counting the cells is carried out using a Coulter Z1
S counter (Coulter Corp., Hialeah, FL). The viability is evaluated by staining the cells
with propidium iodide then they are counted with an EPICS Elite flow cytometer
(Coulter).

12. 15
N =

15 The compound of Examples 2 and 3 to be tested is dissolved at 5 mM in a solution of
N,N-dimethylacetamine (DMA, Aldrich). Subsequent dllutlons are carried out with
culture medxum The tested final molar concentratlons are: 1. 10 2. 10 4.10 , 8.10 .
1,6. 10 3,2. 10 6,4.10 R 1,28.10 R 2,56.10 , and 5,12.10 . Each concentration is
tested on eight wells. Checks on the influence of DMA are carried out on all the cell

20  lines. The result of these checks is that at the maximum concentration used (0.02 %) the
DMA has no effect. Doxorubicin at concentrations of 1.10" M and 2.10° M isusedasa
positive control.

The cells are seeded at 5.10° cells per well on a microplate with 96 wells (Costar
Corporation, Cambridge, MA). The cells are incubated for 24 hours at 37°C in order to

25  allow a repeat of the cell multiplication. The compound of Examples 2 and 3 to be
tested is then added at the concentrations indicated above and the cells are incubated at
37°C in a humidified atmosphere with 5% CO,, for 3 days for the adherent cells
(SW620, OVCAR-5, PC-3 and DU 145) and for 5 days for the cells in suspension (NCI-
H69).

30  The adherent cells are tested by the SRB method (described by L.V. Rubenstein, R.H.
Shoemaker, K.D. Paull, R.M. Simon, S. Tosini, P. Skehan, D.A Scudiero, A. Monks,
and M.R. Boyd "Comparison of in vitro anticancer-drug-screening data generated with
tetrazolium assay versus a protein assay against a diverse panel of human tumor cell
lines", J. Nat. Cancer Inst., 82:1113-1118, 1990). After incubation for 3 days the

35  supernatant is eliminated and 200 ul RPMI-1640 free from foetal calf serum is added.



m; 307 mol) is added dropwi se while the reaction mxture is agitated and
the 5 tenperature is maintained bel ow 20[err]C. The reaction mxture is
then agitated at ambi ent tenperature for ,3_hours, then poured into an
aqueous solution of potassiumtartrate (concentrated to 20 % by weight; 1.5

1). The enulldrsslls prestixad: by theadiision iS58 Wlpfii056 trickddrpadetic (findlconcentrationr ed
on celite apf tidHorowtetiRHBRE %g%ahﬁ&baﬁaaa& ab@cforng!i&%uﬂm%uspﬂ@%héd 5

t ted with ethyl acetate (200.m ) apd_ the conbined organic phases 10
re washed TR Wi HATEGHD Sebed PO 9 RLohR SHLERR OTITRA 06 oaipEmEPANTIRC 20
% by wei ght (SRB0Sigima) il heetiera@ihatcl %rm%glwaita%rﬁp&aﬂu& ﬂﬁlledni%ﬁéﬁ. T'l?egﬁsliﬁg' igmi ]

| phateg fi cen e e e essure. e.
tS ;kgn up5i nSélﬁlgihr%gﬁigﬁﬁ%ﬁ@%ﬁ"hﬁiﬂ’d‘ﬁéﬁ@{ ﬂés‘ﬂ%a‘ﬂf qb’r gﬁi a}hop%gem}ngteéo\m ct ed
by filtrati egitatRp, theymicrpplaterare read wsing spectrphometryat f7@dmct in the title
I's obtained (18.3 g; 93 %yield) in the formof a whitish powder 15 (M p.

5 T A e P S g Bk BT S
i?G? gn‘? ? (%\Iél E?lc’)err?aiker, 12?3 Pallﬂl; A. M(()nks, g: Tierney, T.H. Nofziger, M.J. Currens, D.
2, 7- di chl or Gefiiffrand WL.RS-BoydeERlhationess 8isoRBRS fydaolAimedriabln G8aPase kel A

sol ut i on, of pr ct of.Stage 3.d (16. : 55.7 mmol) in T,F%? m) is
treat ed?go gt g\/]‘\’napﬁng%% ﬂ?’?ﬁw“xgn §YhEe &l’?\“ﬁﬁ’b’gﬁ"‘(ﬁ“ﬂ@}("ﬁ”‘ﬁf’f ceibgi“ﬁwoq%’?ceﬂ' he
m xt ure obt Reseadch 484827-4833] 1988 hfiermincutmtiprriatthe preserice2ofhhe _rcSmpwairl]&bf ( _ZOg
m ) and di clphokg ( exaqd - The or hG..pRase i s washed wt
an) agueous Ig;(l,)( %n@o ds%glguﬂr?j ?:eﬁﬁ%g’r | de %grl]%gnstaﬁa%gﬁfb&&gds%gv lté?'u ;100
my) , dried SWehorhegHddthietrazalpmubwathodanilidec(Sigra)k and phenazinednethdsyiplats ur e.
oy ysLel | B sy g v G b gt pbeyiadi o, (1
title 1§50 : : I o
ol i d (Ki D. 5%175851%71&1 gerérgfoé) ' héte$' & C th b atrnosp[l?ere with 5% 802. ¥he Fin
concentrations of XTT and PMS are 50 and 0.38 pg/well respectively. The production
de formazan is stopped by the addition of 10 pl of sodium dodecylsulphate at 10 %
(Sigma) and the absorbance is read using spectrophotometry at 450 nm with a reference
filter at 600-650 nm.

20  Results:

The molar concentrations of the compounds of Examples 2 and 3 inhibiting the cell
proliferation by 50% are compiled in the following table:

L Cell line Example 2 Example 3
SW620 5.10° 3.108
OVCAR-5 8.10° 4.10-8
PC-3 1.10-8 3.108
DU 145 1.10° 7.10°9
NCI-H69 3.10-10 1.10°




NM;[err]H [err] 0.88 (d, 3H); 1.17 (m 2H); 1.42 (m——]:H}“;L_aCL

2.19 (t, 2H); 2.56 (s, 3H); 2.82 (d, 2H); 402(s '636
(wi de peak, 1H); 7.95 (s, 1H); 8.02 (s, 1f). 30 IR .(mlﬂi],m'm”miﬂﬂ" 1105,
1293, 1479, 1559 cnferr]. 3.f.

(+)-8-[2,7-di chl oro-6-net hyl - 4- (4- et hyl pi peri di nonet hyl ) - 3-

qui nol yl net hyl ] - 5- et hyl - 5- hydr oxy- 1, 3, CLAIMS)- hexahydr ooxepi no[ 3, 4- c] pydi di
ne- 3, 9-dione: A suspension of (+)-EHHOPD (obtained in Stage 1.c.; 1.56 g;
7,0 mmol ) in anhydrous 35 di oxane (70 ml) is treated successively, under

an argon at DPRRRE hadic 0
nmol ), tri p% g{l phgg%%?%?i(egqgg g; 71001.‘:1]{“1&1 5 or (c)iffc?l I sopr@ Sﬁ ﬁ) %rgsent%d
azodi car box (1.07 m; 10.5 muol). The nlxture is agltated at anbi ent
tenperature for 16 hours. The volatile substances are then evaporated off
under reduced pressure. The residue is purified by chro ogrephy on a
silica colum (eluant: ethyl acetate). 5 The solid obtainkd is taken up
in diethylether, filtered and dried in order to producg thel product in the
title (1.96 g; 50 @6yie|d) in the formof a mhltlsh (Mp. 182[err] Q.
>0) :

NVR [err]HF I(-)I)3 iSZ?d( 2H); 1.64 (in,

2H); 2.09 (q, 3 2H) 05. 31 (dd,
2H); 5.35 (dd, A 6.29 (d, 1 ) 8.06 (s, 1H);
8.46 (s, IHF1 4053, 127%x171 '
cnferr].
— i
o © ou  ©
@ an

or in that it is the salts of the compound of formula (II) such as for example that of
5 formula (III) represented below

_—
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3.0.
(+)-9-chl oro-5-et hyl -5-hydroxy- 10- net hyl - 12- ( 4- net hy“ﬂl”ﬁ"ﬂﬂ!ﬂﬂ JU ,) -
4,5, 13, 15-t et rahydro- 1H, 3H oxepi no[ 3", 4'_:2§,_7] i ndol i:z Ly 4~ ne-3,1
5- dione: A mxture of the product of Stage 3.f (3.80 g; 6.80 mmol),

t et rabut yl anmoni um 15 bromde (2.42 g; 7.5 mmol ), potassium acetate (1.00
g; 10.2 nmol2 Asarnephiadystialarpdicha grodact of gerral fommily Mirpresented belom (1 1)
acetate (220 ng; 0,68 mmol) is agitated under an argon atnosphere in
anhydrous acetonitrile (85 ng) at refl W for 24 hours. After cooling down
to anbi ent tenperature, the resultant lecipjtate is collected by
filtration and washed successively w tonitrile, water, acetone and

di ethylether in order to 20 pr oduc af tler dryi ng under reduced pressure,
the product in the title (2.5 g; 70 %I in the formof a whitish
powder. NWVR [err]H (DVSO): 0.86 (m 6H) . (g, 2H); 1.36 (m 1H); 1.56
(d, 2H); 1.84 (q, 211); 2.12 (t, 2HRu2 56 (O 3H); 2.83 (dd, 2H); 3.26
(dd, 2H); 4.03 (dd, 2H); 5.28 (dd, 2 (dd, 211); 6.04 (s, 1H); 7.34
(s, 1H); 8.14 (s, 1H); 8.38 (s, 1H). 6KBr): 870, 1058, 1208, 1280,
1477, 1593, 1655, 1749 cnmferr]. 3.h. (+)

1-[ (5R) - 9-chl or o- 5- et hyl - 5- hydr oxy- 10- net hyl - 3, 15- di oxo- 4, 5, 13, 15-

t et rahydro- 1H, 3H oxepi no[ 3", 4' : 6, 7] i ndol iMi no[ 1, 2-cj qui nol i n-12-yl net hyl]-4
- et hyl - hexahydr opyri di nium chl oride: A m xture of the product of Stage
3.9 (2.3 g; ; ; | dnradisd . ] upjected.to

ul t rasound fn(YJ ﬁééﬂn?r{ LR es. tg}%:ggéﬁ# %E?%%Anné 13%&8%1"2‘3’,“%2‘3“# groé]gﬂoaf ‘28“38‘81
treated wi t B9%r ochl oric acid (1N solution; 13.2 m; 13.2 mml) in order
to produce a light yellow solution which, at rest, forns a gel-type

preci pi t at e 3. Fivdupy acordirigatb@ldit X; chira@b@sbday thdt IR feplesétis MedyBygiager and
washed successively with ethanol and ether,

5 4. Preparation process for a product of general formula M represented below,

in which R represents a linear or branched alkyl radical containing from 1 to 10 carbon
atoms,

characterized in that it is constituted by the following successive stages:

- the racemic 7-butyl ester represented below

N OMe
X
s OCH2 Ph
R CH,COOtBu —
2
OH This Sheet Has Been Replaced

Il

[l

L




then dried under reduced pressure in order to producel:m“ “ m
title (2.1 g; 35 85 %yield). -21 - NWMR [err]H ( MHWIWHMH

1.59 (m 5H); 1.84 (q, 2H) 264(s 3H).63. 28 (dd, 2H)* 3. 45 (8 4.93
(s, 2H); 5.47 (dd, 2 61 (s, I—gm 6.04 (w de peak, 1H); 741(s 1H)
8.28 (s, 1HjS t@afe ‘(’Eg triflyoroagstigpaci f@relﬁdmrs a-pmbient tetmperature in order to
1043, 1212, 143?&1@5%556@%‘,\?’1@% GlaXy it acid; -22 - PHARMACOLOG CAL STUDY OF
THE PRODUCTS OF THE | NV Test ~on cell proliferation. Five tunoral ceII

hi | o enocar ¢i noma OVGAR- 5
L P e s e e
prost ate) amdteN@eratde graatmn thanudef Gy cadopreferably nan )aboilih 68%C,| befere Raﬂggmmai(ned
MOy They arecieftdhdidm 18¥E! R 38 o6l oo 0 T SRR Bl i drLit e
enri chedywl Fﬁalli‘@m%fOff et abovgetmnt@eed: racith ¢rystallizes f whilgthe smaitnef thehethear e
i ncubat ed atenanf{onier] the afiod o WHidH it r&fesented below, remains in solution

A
- the solution in isopropyl alcohol of the salt of the enantiomer which has not
crystallized is concentrated and treated with hydrochloric acid and agitated, producing
10 the compound of general formula A represented below
A
N

- the compound of general formula A is then put in contact with palladium on damp
carbon, then ammonium formate or formic acid is added to the mixture in order to
produce the debenzylated product of general formula B represented below

CH,COOH

OH

B

I

I
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at nosphere with 5 %of CJerr]. The adherent cells ar e”mnmm)mn
treatment with a 10 solution with 0,25 % trypsine and QRN ”"!
(Wort hington Bi ochemical Corp., Freeholdy; NJ) for 5 minutes at 371 &rrtC
Counting the cells is carried out using a Coulter ZI counter (Coulter
Corp., Hi al eathenFithe comepoundbiofi general domaulat Bd ipycydlizpdhi hy thee actipn sofyi t h
propi di um | gy dehdYRArBdiINidS f &defHoCsbtiinlthe MitdHid EompunidCof! denital TrtiuRi €r
(Coulter). 15 Thé conpound of Exanples 2 and 3 to be tested is dissolved
at 5 mMMin r§B‘leﬁﬁfr¥t‘?5ﬁb WN, N- di met hyl acet ami ne (DVA, Al drich). Subsequent
dilutions are carried out with culture_medium The tested final nolar

concentrations are:[err] [err] and concentration is tested on
ei ght wells. Checks on the influencdy of are carried out on all the cell
20 lines. The result of these chec [ hat at the maxi mum concentration
used (0.02 % the DVA has no effect. xorubi cin at concentrations of 1.10
Mand 2.10 Mis used as a positive Ragtrol. O’rhe cells are seeded at 5.10
cells per well on a mcroplate with | I/s (Costar Corporation, -

Canbridge, MA). The cells are i ncub&fd for24 hours at 37[err]C in order
to 25 allow a repeat of the cell nmultiplication. The conpound of Exanpl es
2 and 3 to be tested is then added at the concentrations indicated above
and the cells are incubated at 37[err]C Kh a humidified atnmosphere with 5 %
CJerr], for 3 days for the adherent cells (SW20, OVCAR-5, PC-3 and DU

13? and f Olliflilﬁllgfﬁﬁﬁ -OoH4 qup GE tife Slhétoﬁiéi@?ﬁ)i.\ﬁdl of %@t)er%llﬁﬂhula\x/@ is R?Jo'tl;hened _
a erent_ce S are teste .t he net no, escCr i VA <M nst el n,
e Shob et catpopyl B e ALOnOT Spahu logile o FipCUR TSIl SRISHAE IAOREL I o o

A fbnks, obtain a compound of general formula M represented below.

5. Process according to claim 4, characterized in that R represents the ethyl group.

6. As a medicament, a product characterized in that its formula is one of the
10  formulae (I) or (IT) represented below

e
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and M R Boyd "Conparison of in vitro anticancer-d

generat ed with tétrazolium assay versus a protein mnmnum,g’% verse

panel of human tunor cell |ines" ) gCancer I nst.S 82: 1118-1118,
1990). After incubation for 3 days t he Bg super nat ant is elimnated and

200 [err] RPM-1640 free fromfoetal calf serumis added, -PH,- The
cells are fixed by the addition of 50 [err] of 50%tric/@etic (final

concentration of trichloroacetic acid 10 %9 and incubatgd atj4[err]C for 1
hour. The wells are washed 5 tinmes with water then stgn ith 50 [err] of
[ n acetic acid at 1 %

a solution wigh 0.4 %
at anbi ent tenpy
100 [err] of TRI
agitation, th&m
cells in suspension are test
Scudi ero, R H. Shoenaker, K.D.
MJ. Currens, D. Seniff and\l\l/].R "Eval uation of a sql upig
tetrazoliunf formazan assay for g growt h and drug sensi I¥ity0i n
cul ture using humag)and ot her tunor cell |ines{y Cancer Researc

48:4827-4833 1988) After incubation in the presence of the conpound of

Ex I 2 td XT. d
2 3 bi (2 et Wyt 0 SRS sl Vol pReERpP RSN wieeisble ol exarsaniaarice e

(SI gma) | an@fphmpmuntaoftﬁlrhmﬂw(lbhmoh dsPfdb, exam@leedhat of $eririilld (II) fepfeabhtde®
phosphate byffsf are added to the cultures, and the 15 cells are incubated
fqQr 4 hours at 37[err]Cin an atnosphere with 5 % Cderr]. The final

uI phor hodam ne B (
Ry 3 Ut es. The St a
pH 10, for 4§
usi Ng spge
8 XTT nmet hod (describe . A
A. Monks, S. Tierney, T\H Nafzi ger,

or also any mixture of the last-named.

7. Pharmaceutical composition containing, as active ingredient, at least one of the
compounds of claim 6.

8.Use of a compound according to claim 1 for the preparation of antitumoral
10  medicaments.

9. Use of a compound according to claim 1 for the preparation of antiviral
medicaments.

10. Use of a compound according to claim 1 for the preparation of antiparasitic
medicaments.

—
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concentrations of XTT and PVM5 are 50 and 0.38 [err]g/well respectively. The
production de formazan is stopped by the addition of 10 [err] of sodi um
dodecyl sul phate at 10 % (Sigma) and the absorbance is read ust —_—

spectrophotonetry at 450 nmwith a reference filter at m 20
Resul ts: The nolar concentrations of the corrpounds of !ngma
inhibiting the cell proliferation by conpiled ih tche

table: Cell line Exanpl e 2 Exanpl e 3 SWh20°
5.10[err] 3.10[err] OVCAR-5 8 10[ err]
4.10-8 PC- 31. Product characterized in thaﬂltﬂ%ﬁhﬂzl is one of formulae (I or I Q¢ Eéehtéau 145
1.10[err] .10[ err] Al VS 1. Produc chaf a er| zed in

that its folF%‘f’a is one of formulae () or (I'l) represented below[err] or
inthat it is the salts of the conpound of formula (11) such as for exanple

that of formula (I11) represented below [err] MODI Fl ED CH,
N

H,C

Cl

an

or in that it is the salts of the compound of formula (II) such as for example that of
5  formula (II) represented below

—’

(1)

MODIFIED PAGE



Bl
————

2 1 1l 111 L11 BIl 1111 2. As a new i ndustri al
product, a product of general formula Mrepresented bel 02“ mml“ummm'l{
represents an ethyl radical. 3. Preparat:’zon process for Al AR i
general formula Mrepresented below, [erf] in which R représehts an ethyl
radical, 5 characterized in that it is constituted by the follow ng '
successi ve HtAgferew induptgial produétca productydf gendrel forrmpladd aepresenteditelovy err] i s
treated with trifluoroacetic acid for 18 hours at anmbient tenperature in
order to produce the correspondi ng carHoxylic acid; MOD Fl ED PAGE 3 -
then the quinidine salt of the acid ob&ai nggl previously is heated in

| sopropyl al cohol at a tenperature g than 30[err]C, and preferably at
about 50[err]C, before |eaving the rgactijon mediumto cool down to anbient
tenperature, so that the salt of one

in which R represents an ethyl radical.

3. Preparation process for a product of general formula M represented below,

in which R represents an ethyl radical,
o 5  characterized in that it is constituted by the following successive stages:
- the racemic #-butyl ester represented below

N OMe

OCHzPh

CH2COOtBu

is treated with trifluoroacetic acid for 18 hours at ambient temperature in order to
produce the corresponding carboxylic acid;

MODIFIED PAGE



enantionmers of the above-nentioned acid crystallizes V\:h’ lmm ' he
other 5 * enantioner, the anion of which is represent ed’ ,ﬂﬁ n mn
solution [err] - the solution in isopropgl al cohol of tht saltt oM the »
enanti omer which has not crystallized is”concentrated and treated with

hydr ochl or i cthesithe quinidingi salitof the gsidabtainad previoushynis heated f isgpropyladlcdhot atul a A
r epr esent ed I t 0 r a ' t in
contact w t?]tiégﬁélyg%ﬁ%egﬁerdtﬂﬁx %?8@ ’ g:gt? Sgénf?lqtg ﬁg%@gﬁ%nﬁ% P )§fr°|rrﬁ§atlée£o p%ér m c

a

acid is add@agtf%‘ Wﬁ@ummm@?%wd@nbipm smperatare; s thae teensalt of ene pf tuct
?f gener al érmntibklh_arngf ol ?b@%—ﬂﬂnﬁ)&ieﬁ}/\/aéi_ﬁré&srtalrl]&&e Pvtﬁlegﬂlg%mp 4 dpet othgher ?'
ormulaB igs. cycliz ction o | ohexyl carbadi.imde 1 n order to
obtain tSE)e ?Snggﬁ%rﬁfrc ﬁbeoaﬁ%%%ecw @Fﬁ ggﬁgﬁeaqn?qtﬁlﬁl%\w eEams in SQWHORY bel ow

MODI FI ED PAGE [err] -finally, thﬁ\-{-OCI—BMgroup of the lactonic conpound
of general formula Cis converted nyl, by the action of sodium

i odide and trinmethylsilyl chloridg, injorder to obtain a conpound of
general formula Mrepresented bel

w - the solution in isopropyl alcohol of the salt of the enantiomer which has not
crystallized is concentrated and treated with hydrochloric acid and agitated, producing
the compound of general formula A represented below

- the compound of general formula A is then put in contact with palladium on damp
10 carbon, then ammonium formate or formic acid is added to the mixture in order to
produce the debenzylated product of general formula B represented below

CH,COOH

OH

B

- then the compound of general formula B is cyclized by the action of

dicyclohexylcarbodiimide in order to obtain the lactonic compound of general formula
C represented below

MODIFIED PAGE



“

5 4. As a nedicanment, a product characterized in that its fornula is one
of the fornulae (1) or (Il) represented below CH3 [err] or in that it is an
addition salt with pharnaceutically acceptable mneral or organic acids of

reprosont ed 10 bt ow wob Pl ep pace. Nerspery o I RN ML .

any mxture of the last-nanmed. 5. Pfarn& eutlcal corrp05|t|6n tont aihi g, as
active ingredient, at |east one of npounds of claim4. 5 6. Use of
a conpound accord| ng toclaim 1 for pnepar ation of ‘antitunoral

medi canents. 7. Use of a conpound @woto claim1l for the preparation
il came

of antiviral nedicanents. 8. Use of onpgund according to claim1 for the
preparation of antiparasitic 10 OS MODI FI ED PAGE

C

~finally, the -OCHj; group of the lactonic compound of general formula C is converted

into carbonyl, by the action of sodium iodide and trimethylsilyl chloride, in order to
obtain a compound of general formula M represented below.

§
. O
~ N
=
Rll.. O
OH
. 0
M
5 4.As a medicament, a product characterized in that its formula is one of the
formulae (I) or (IT) represented below
5\/

an

or in that it is an addition salt with pharmaceutically acceptable mineral or organic acids

of the product of formula (I) such as for example that of formula (III) represented
10  below

MODIFIED PAGE
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; AN

(1)

or also any mixture of the last-named.

S. Pharmaceutical composition containing, as active ingredient, at least one of the
compounds of claim 4.

6. Use of a compound according to claim 1 for the preparation of antitumoral
medicaments.

7. Use of a compound according to claim 1 for the preparation of antiviral
medicaments.

8.Use of a compound according to claim 1 for the preparation of antiparasitic
medicaments.

MODIFIED PAGE



