New tetracylic anal ogues of canptothecins, their preparation processes,
their use as nedi canents and t he pharmaceutical conpositions containing

t hem Canptothecin is a natural compound which was isolated for the first
time fromthe | eaves and bark of the Chinese plant called canptotheca
acum nata (see Wall et al., J. Arer. Chem. Soc. 88:3888 (1966)).
Canptothecin is a pentacyclic conpound. constituted by a an

i ndoli zi no[ 1. 2-b] qui noline fragnent fused with an a-hydroxylactone 5 wth
"six links, and corresponding to the follow ng fornul a: Canptothecin has an
anti-proliferative activity in several cancerous cell lines, including the
cell lines of human colon, lung and breast tunmours (Suffness, M et al.:
The Al kal oi ds Chemi stry and Pharnacol ogy, Bross, A, ed.. Vol. 25, p. 73
(Academ c Press. 10 1985)). It has been established that the
anti-proliferative activity of canptothecin is related to its inhibitor
activity on DNA topoi sonerfew tbtrddvemctuhﬂeguesmdf@ahqsltottheéms,

a- hydr oxyl act one [ h for VI VO ,, Vi
activity of canptg@ﬁ%@ﬂgfiﬁégéglggbiggéﬁiggikﬁﬁAﬂé SaATE L eS| |
M, et al., ed., p. 27 (cﬂnmassutmab&mmﬁﬂlonwk:oatalai g tilemcer Res.
55: 753 15 (1995) Hert zberg et al.. J. Med. Chem 32:715 (1982) and Crow
et al., J. Med. Chem 35:4160 (1992)). Unexpect edly, the Applicant had

di scovered that [err]-hydroxylactones with 7 |inks have a bi ol ogi cal
activity which is conparable to or greater than that of o- hydroxyl actones

(PCT Appl i cat i aParfiothEEn 96/200988) corihin dtmcmgiim&d IfSSthie USrst Gin GRS RS

unexpectedly t at cer t heci,n ri si.ng neit a-
hvdroxyl act one fi %?Sa?%%@?3ﬁ35$§§§?§%W6Wémﬂ§f_ ﬁ%é W%” ﬁﬁj gﬁS?? :
activity on AmepoCsonefSase88:3838 (tﬁ(@)ent(‘amptembmnmst hereafaoydicr ebrap@amdt 0
a new cl ass of C ] I
a- hydr oxyl act onég%%tite{éx(g a%{a ﬁ}g@l&gﬁfﬁ% %i:qu(f E?&E?gﬁtg%sﬁdghc oérlne&gggr%ﬁg%tgﬁea
anal ogues prevﬂ@@%ﬁyﬁ@é%@ﬂd@@ﬁﬁbvﬂhM£mﬁh®fﬂ pgngbsent. The conpounds
according to the present invention have a powerful blologlcal activity 5

i nhi biting topoi sonerase | and/or Q< ase 11;) whi ch is unexpected
with respect to the prior state of

t heref ore conpounds of formula (1)

Camptothecin has an anti-proliferative activity in several cancerous cell lines, including
the cell lines of human colon, lung and breast tumours (Suffness, M. et al.: The
- Alkaloids Chemistry and Pharmacology, Bross, A., ed., Vol. 25, p. 73 (Academic Press,
10 1985)). It has been established that the anti-proliferative activity of camptothecin is
related to its inhibitor activity on DNA topoisomerase I.

It had been indicated that a-hydroxylactone was an absolute requirement both for
invive 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
15 (1995); Hertzberg et al., J. Med. Chem. 32:715 (1982) and Crow et al., J. Med. Chem.
35:4160 (1992)). Unexpectedly, the Applicant had discovered that S-hydroxylactones
with 7 links have a biological activity which is comparable to or greater than that of a-
hydroxylactones (PCT Application No. FR 96/00980). Now, the Applicant has just
discovered unexpectedly that certain camptothecin analogues comprising neither a-

20 hydroxylactone nor f-hydroxylactone also present an inhibitory activity on



in racemc or enantionmeric formor any conbination of these fornms, in which
10 R represents a | ower al kyl, |ower al kenyl, |ower alkynyl,

| oner hal oal kyl, |ower al koxyal kyl or lower alkylthioalkyl radical; R2. R3
and R4 represent, independently, an H hydroxy, |ower al koxy. aryl al koxy,
hal o, | ower hal oal kyl. |ower alkyl. |ower alkenyl, cyano, |ower cyanoal kyl,
nitro, lower nitroal kyl, am do, |ower am doal kyl. ([err]) 15

[ elr3 r] [er r]d [er tdpoa;byﬂera@es | Zﬁhepreaéruhﬂwl'dﬁﬁbn tiedéfon re&!&isstblai ﬂ%@dla& toﬁ‘ tetracyclic
substituted one on. t he non: subst i.t ut e

whi ch the substi %ﬁ%%%g og c%\mP \b@?mafnlﬁﬁrcxﬁ%qqggmpﬁf HdméPﬂa fgne Ptﬁgppigglecm or
al kyl ami no. | owshe fhydrakKsdtond afitbe atajahuex praehvlopbly desonibed by idexApplizand iswbsent.
al koxyal kyl) or r

i nks, i1 whi ch T‘“ﬁ CblpalrRISBERIRR L ol AL BRELIRIRe MR Lok acivi
consti t ut ed %y E ijmé tppoisomgrags | ansyer|topmsomeargse ik, which is Uﬂexpeﬁequ@efmpgcﬁn
H, hal o, |ower balmrkkitedFtheoer al kyl, |ower al koxy, |ower al koxyal kyl,

| ower aIkyIthioaIkyI cycloalkyl | over cycloalkyl al kyl', cyano,

eyenoalio | ovet 8PS RIS s R LR T (L

one to four tines on the aryl grou-) or non- substituted, in which the
substituent is a |lower alkyl, halo, 3 am no, |ower alkylam no.

| ower hal oal kyl, | ower hydroxyr]Kkyl | ower al koxyal kyl ;
R6 and R7 represent. independent 7 kyI, | ower

hydr oxyal kyl, | ower 5 , | ower am noal kyl ,
cycl oal kyl, | ower cycl oal kyl al kyR,,
hal*oal kyl, or aryl or |ower aryl al kyl
four tinmes on the aryl group) or

. , ower al koxyal ky), | ower
radi cal tint‘it%§ed (i.e., oneto
10

4y

Ry OH

in racemic or enantiomeric form or any combination of these forms, in which

10 R represents a lower alkyl, lower alkenyl, lower alkynyl, lower haloalkyl,
lower alkoxyalkyl or lower alkylthioalkyl radical;

R, R3 and Ry represent, independently, an H, hydroxy, lower alkoxy, arylalkoxy, halo,
lower haloalkyl. lower alkyl, lower alkenyl, cyano, lower cyanoalkyl,
nitro, lower nitroalkyl, amido, lower amidoalkyl, (CH2)mNRgR7.

15 (CH2)mORs,  (CH2)mSRe,  (CH2mCO2Rs,  (CH2)mNRsC(O)Rg,
(CH2)mC(O)Rg, (CH2)mOC(O)Rg, O(CH2)mNRgR7. OC(O)NRgR7,
OC(O)CH2)mCO2R, aryl or lower arylalkyl radical substituted (i.c.,
substituted one to four times on the aryl group) or non-substituted, in
which the substituent is a lower alkyl, halo, nitro, amino, lower

20 alkylamino, lower haloalkyl, lower hydroxyalkyl, lower alkoxy, or lower
alkoxyalkyl) or Ry and R3 or R3 and R4 or Ry and Rj, independently
form together a chain with 3 or 4 links, in which the eclements of the
chain are selected from the group constituted by CH, CHj, O, S, N or
NRo;

25 Rs represents an H, halo, lower haloalkyl, lower alkyl, lower alkoxy, lower
alkoxyalkyl, lower alkylthioalkyl, cycloalkyl, lower cycloalkyl alkyl,
cyano, cyanoalkyl, lower alkanesulphonylalkyl. lower hydroxyalkyl,
nitro, (CH2)mC(O)Rg, (CH2)mNRC(O)Rg, (CH2)mNRgR7,
(CH2)mN(CH3)(CH2)aNRgR7, (CH2)mOC(O)Rg, (CH2)mOC(O)NRgR7,

30 aryl or lower arylalkyl radical substituted (i.e. one to four times on the



non-substituted, in which the substituent is a lower alkyl, halo, nitro,

am no, |ower al kylam no, |ower haloal kyl. |ower hydroxyal kyl, |ower 10
al’koxy, or |ower al koxyal kyl, or, when the chains R6 and R7 arc attached to
the sane nitrogen atom R6 and R7 optional lLy.together form an aromatic or
non-aromati c heterocycle, for exanple a heterocycle of norpholine.

pi perazi ne or piperidine type, said heterocycle being optionally
substituted by one or norelgroppsr abrosestifutediint Wwhich ohwesubiiuent is a lower alkyl,

al kyl . substituted or norﬁat%ub%{,tu%qnqarkx%mer ugﬁytllf&%toede]eq}f lc;{%{q%gftlig%led

aryl al kyl, halo, nitro. amho ower ower

hydroxyal kyl, |ower al kokydoryaledepwal a&bwa}rlkwerraﬁmxmlkﬁ R err]
represents an H. 4 over al {gésenﬂ QM\E&E rfﬂéﬁ l?XMalaﬁXJAer Ql'ﬁ} n%wéroﬁﬁﬁoﬁlahdl aplee.
| ower arni_noa g | o 0

| ower al kyl am noal kyl, cycl oal k

cycl oal kyl aPkyl, |ower aPkeiapinoalisihe OVsﬂrk%woa‘kﬂmébclaﬂﬂkﬂxJ%‘Wyﬁ'ckra&s&é%lk&1
hal oal kyl, or aryl or Iowmamxb@ﬁ kwwefa@k@@hn@ms%ﬁ %l@dlkﬂ @ ar\DfdJ@ loGrer
four tinmes on the aryl Bﬁ%ﬂ ﬁ gl{% ute ?nrf V\/Q Sti tr
is alower alkyl, halo, f radiF e GubH LR 1§rWFé H, 1rrfe(§\ﬁél 3‘7\ &f %Y1 oF

| ower hydr oxyal kyI , omemo&sklmﬂwted)rml\dm tled kudnstypiabiivis a boover ik vl .2balo, R«;ro

represents an H, |ower alkyl, 1%;& Pﬁhbf&! lelrverbﬂélX%lkﬂr 1 Rl mfkgf" 8%;1

the aryl or arylalkyl group dpti substi
aromatic cyi¥l e by one or afeKe erl@\mwsﬂlmsléﬂ L. ovhenmeqh@wé&@mﬂW arhaifaghed

nitro, amno, |ower alkyk@mhdiQamb %6gelﬁa£t@ﬁ‘1| kY and Q&”/%ptlf&fﬂf Py Fdier! i,orrhoéﬁ’?r
al koxy, or |ower al koxyal kyl radicals; 30 R re resentfe A,

cyano, C(OORlerr] IH1 apomalle PEOPRREpNEALiG) hqﬁ?rog_cgq kipr -example a "heterocyc
1,273,4-tEtrazo-5-yl r adln@@bholﬂ[eerﬁiﬂerazme or p:péﬂ:ﬂmesgaé,s s&t hbteﬂo@yﬁé l@dukg/l ,

I hal oal kyl ., | b | k

a?\;/\?!al k;ll Ogr gryl rg\é\?(r:al ZI Ié%ngtf’ga ngﬁaé{,?noé r%u%gp%o naﬁ)m hélalng
abl e to be I$ubstituted orallwhesussltuted or non- substltuted anybreebstidutey of @owumﬁwt@?
more groups chosen from ta&@alk{ﬁwﬁéio hjfrﬁr gr)?l’%g} %mé}' lf< Qarpﬁxﬁ‘ ?}g er'k@l’é&’aﬁ lower

al kyl am no, | ower hal oal k ower )XY. or ower
al koxyal kyl radical ; hydroxyalkyl, lower alkoxy or lower alkoxy lkyl radicals;

Rg represents an H, lower alkyl, lower hydroxyalkyl, amino, lower
alkylamino, lower alkylaminoalkyl, lower aminoalkyl, cycloalkyl, lower
20 cycloalkylalkyl, lower alkenyl, lower alkoxy. lower alkoxyalkyl, lower
haloalkyl, or aryl or lower arylalkyl radical substituted (i.e., one to four
times on the aryl group) or non-substituted, in which the substituent is a
lower alkyl, halo, nitro, amino, lower alkylamino, lower haloalkyl, lower
hydroxyalkyl, lower alkoxy, or lower alkoxyalkyl radical;
25 Ro represents an H, lower alkyl, lower haloalkyl, aryl or arvlalkyl radical, the
e aryl or arylalkyl group optionally being able to be substituted on the
aromatic cycle by one or more groups chosen from the lower alkyl, halo,
nitro, amino, lower alkylamino, lower haloalkyl, lower hydroxyalkyl,
lower alkoxy, or lower alkoxyalkyl radicals:

30 Ryo represents a cyano, C{O)ORjj. 1H—1_,2,3,4—tEtrazo-5—yl or l-alkyl-
1 ,2,3,4—tEtrazo-5-y1 radical,
Ri1 represents an H, lower alkyl, lower haloalkyl, lower hydroxyalkyl,

alkylcarbonyloxyalkyl, (CH2)pNRgR7, aryl, arylalkyl or aryl radical, the
aryl or arylalkyl group optionally being able to be substituted on the

35 aromatic cycle by one or more groups chosen from the lower alkyl, halo,
nitro, amino, lower alkylamino, lower haloalkyl. lower hydroxyalkyl,
lower alkoxy. or lower alkoxyalkyl radical;



-4 - m I's an integer conprised between 0 and 6; n S
an integer conprised between 1 and 4: p Is an integer conprised
befween 2 and 6: or a pharmaceutically acceptable salt of the latter. 5
When it is used without further precision, the termalkyl refers to a | ower
al kyl radical. As used in this text, the termlower wth reference to the
al kyl al kylthi o and al koxy groups designates saturated aliphatic

hydr ocar bon gr oups. Iinedﬁaoan$anmhmﬁmd¢ennxh§hn@61 to 6 carbon atons,

such as for exagpl e net hyj %t il J, butyl, t-butvl,
met hyl t hi o, ethylthio, lsa @@%ﬁ beme%\?t hg(g)xéf erence to the al kenyl

10 or al kynyl Pgroups t%éﬂﬁ@?wp@mﬁseéégﬁ@m@@@ §r oups conprising 2 to 6
carbon atons and one or nore double or triple bonds, such as for exanple

the vinyl, allybsa psapacpasly achombinist.of i@Xager . propenyl ethynyl,
propynyl and butynvl groups. The term cycl oal kyl desi gnat es a cycle of 3 to

7 carbons, sgch r ex eth cIo I cl opentyl or
cycl ohexyl gt OUB@? (fgﬁg?li}l ‘glé%% %’ e gﬁ(h&‘?ge Y % F‘X"@F ﬁ‘ﬁp@;‘}lﬂafc
hydr ocar bon conpewmaed m thms Btt, Ith@mdnweamha'bfemnchm che aélaxdhalkyldhe and alkoxy

cont ai ni ng at ”gx%hP; aliésfélﬁ t’es S%ﬁ%ﬁ%& %@haﬁﬁaﬁgdxgca%%n %;@ap{t}%,@’ or bran hed

ant hr acyl , neans rono, 0 or
fluoro. The rad?%ﬂ’%snéﬁ)i ﬁ‘éérﬁ@mpr?@om% su¢heasclop esansple meethydwshy ihatopsl, IKS}DPTOP“

| ower cyanoal kYButyl QWM rﬂﬂlétﬁﬁalmé{mnh@\/\ﬁl@zh%% dpddkyly, Wﬁmﬁéfeﬁx&’é RZhOIREKY !

| ower azi doal kyl k omer, hvdroxyal yl, 1 ower

al koxyal kyl ; %?I h@%ﬂ‘f“ﬁ%ﬁ@? R%}/F“ loxteg Fﬁ&%&tesagrﬁl%ﬁe‘é’m%ﬁ%ﬂ & Rysarbgreatoms

ﬁugst i tuted, rgamb@he val ynordydoabie ézotfq';hé eﬁmhal ﬁschcyﬁﬁf@r emrﬁ;ﬂ@ thémhdﬂ; allyl,
¥azi no, azi . [

sﬁl phonyl group§ P @hé% o‘é\%ge M"’i‘a%ve °1?€£a tﬁw%aﬁmgbrﬁ'tl ﬁxﬁtbghé“io?mf’l% Irrgﬁer

al kyl groups, aﬁﬁnr@mﬁ@ﬁ@ﬂltdeﬁmﬂa@&m}/@e[ﬁrB]t025 carbPhg swhpou fiers exocge dheg

to the present Jg’%\’cﬁfj‘%ﬁ)@rbygﬁﬁﬁwl %901@?%%?} é&oﬁ&\r}g% V\Béa‘s'[‘ﬁe fe gnﬁ%r‘si deghﬁates a.

conpounds a{:qc ng to the preseht 0SSl Enanti onefi c
forms, i. o PREOH i offaicyale Wérﬁca@empmﬁgnd Wik aﬁ)ﬁ%bme freafe icpele, each
i ncl udes the tV\ﬂcwediﬂtalﬁﬂi@ratcmﬁﬁr’ﬁﬁmﬁﬂdsu@h|asCi@HJfé|x£‘t§f)lb0;5!'§nﬂf nbﬂﬁﬁﬂ %%Fﬁéy]
i ncluding the " g g) n? mﬂgx s}%ﬁlForth ktgo I]CI'[ qo
speci fic confi gUPAYPORT [Pged The LHCRH ¢ TPECt {?ﬁgﬁ”f&?‘ﬁ’m% raﬁi‘f:a s
shoul d be under srrrepbndivet tot the expressimraribivenkaloakyl, lower cyanoalkyl, lower nitroalkyl,
lower amidoalkyl, lower hydrazinoalkyl, lower azidoalkyl, lower arylalkyl, lower
20 hydroxyalkyl, lower alkoxyalkyl, lower alkylthioalky!, and lower alkanesulphonylalkyl
are substituted, respectively, by one to three halo, cyano, nitro, amido, hydrazino, azido,
aryl, hydroxy, lower alkoxy, lower alkylthio or lower sulphonyl groups. The lower
‘alkylamino radical can contain one or two lower alkyl groups, and represent for
example NHCH3, NHCH,CHj3, N(CHj3)a, or N(CH3)(CH2CH3).

25  The compounds according to the present invention carry an asymmetric carbon. As a
result, the compounds according to the present invention have two possible
enantiomeric forms, i.e. in the "R" and "S" configurations. The present invention
includes the two enantiomeric forms and all combinations of these forms, including the
“RS” racemic mixtures. For the sake of simplicity, when no specific configuration is

30  indicated in the structural formulae, it should be understood that the two enantiomeric
forms and their mixtures are represented.

Preferably, a subject of the invention is the compounds of formula (1) as defined above
in which R represents a lower alkyl radical, R» represents a hydrogen or halogen atom,
R3 represents a hydrogen or halogen atom, a lower alkyl or lower alkoxy radical, R4
35  represents a hydrogen atom, Rs represents a hydrogen atom or a lower alkyl radical, Rqg



forms and their mxtures are represented. Preferably, a subject of the
invention is the conpounds of formula (1) as defined above in which R
represents a | ower alkyl radical, R2 represents a hydrogen or hal ogen atom
R3 represents a hydrogen or hal ogen atom a-4-ower al kyl or | ower al koxv
radical, R4 35 represents a hydrogen atom Rlerr] represents a hydrogen
atomor a lower alky.1 radical - represents a cyano,

C(OOR[err] or felﬁquem? %Cﬁal’toet(lt@RbR%i yar Uédl?cél"r -teteaa-5tyinzadiopl, Randr Epalés &t s
an  H lower repkdsyhis hower, haheal kylyi, howar halBXlﬂﬂOXYI%WéV' hydroxyalkyl,

o 5?2?i‘;FC’S?LSEXI%@é‘%WS%J ﬁaﬁ@%ﬁﬁ%ﬁg' AR e R Kb

cycle by one or gmwupeéehg orgromlnsatﬁh@@(ba shibgituted bge lt}m/\ﬁbmahé(ké{/c le fB§1|o(ﬁe oRirkdr®,
or 1over _al Koy UBYPessm BYR 50083, B T by Sl St o oot
t hese conpoundshalpgisdr dpwgr t?wdmmlkoér lpwerf etloosy, warlownt abfoxysleyli madies;ona

Rl represents agsaﬁh%’éuu%{%%cepﬂk% altof Rk E&rﬁﬁﬁ@sé‘ hydrogen, chlorine or

fluorine atom represents . ovver a hal o, or OR6 radical in
which Rerr] re nts H. r.al kyl ar |ower_ arylalkyl. radi caI and
preferably H, Rﬂ g‘ngéﬁlaﬁ?%erﬁ’% 9T Varignt 1ob e Brenionz i gssresepgsen qthyl group,

r IeEr lesen'éI s a hyHs ogﬁiaseats(mhyd?b@nt khlogipé @8 €lbSndaldyd RA0RPreddrNTHO R [BwbOWRY!,

a radi c r e nt.s

oY TR B GOk ERLRE iy Y20 KA TS bl densrasvigidicghor
al kyI | ower  é&rdl @mf&@ﬂ)lv H] lnero, dhjagie,0 mptiyk yingthozy koy | leemeydoxy | R yeprieasdts 45
[err ] aryl, ar YHﬁr@éln a¥im q(é’ljeﬁfe%&scﬂydré%ﬁ a?(&?/ br £ fovs%% ¥ k?f é&%calggm Rﬁresents a

optional Iy being ab
more groups cho%‘éﬁofﬁ:@?p(me o ket 2edeiptrazaraivd ) Fadiﬂaﬂ rand Mlm&lllromsents an H,

al kyl am no, | O\M%I’weha|QWIKWIQW&OV\QQIOWW OxhéewlekWhvd{‘ kﬁal KM earBnd d%‘(\@l'i\ 1,
al koxyal kyl the jnvention |$§ %

d t
or oauets. debhr I BN PR o b ifabah Sl A B A vl hns

fol | owi ng for mddero be tsebditiert yh the aromatic cycle by one or more groups chosen from the

§| (9-benzyl oxy- et b, Bard: R68: AnoClMePLRLAAANG 709 thibandr Nho Ak HEEE

3-(10-fl uoro- Wﬁ@%yxﬂﬂbwa%ewﬂﬁwﬂrmmﬂol izino [I,2-b] quinoline-2-

More particularly, a subject of the invention is the products described below in the

20 examples, and corresponding to the following formulae:

- tert-butyl 3-(9-benzyloxy-10-fluoro-4-oxo-4,6-dihydroindolizino [1,2-bJquinoline-2-
vl)-3-hydroxypentanoate;
- tert-butyl 3-(10-fluoro-9-methoxy-4-oxo0-4,6-dihydroindolizino [1,2-b] quinoline-2-
yI)-3-hydroxypentanoate;

25 - tert-butyl 3-hydroxy-3-(7-methyl-4-ox0-4,6~dihydroindolizino [1,2-] quinoline-

2-yl)pentanoate;

~ 3-hydroxy-3-(4-oxo-4,6-dihydroindolizino [1,2-b] quinoline-2-yl)pentanitrile;
- tert-butyl 3-hydroxy-3-(4-ox0-4,6-dihydroindolizine [1,2-b] quinoline-2-
yl)pentanoate;

30 - 3-hydroxy-3-(4-0x0-4,6-dihydroindolizino [1,2-h] quinoline-2-yl)pentanoic acid;
- 3-(9-benzyloxy-10-fluoro-4-oxo-4,6-dihydroindolizino [1,2-b]quinoline-2-v1)-
3-hvdroxypentanoic acid;
- 3-(10-fluoro-9-methoxy-4-oxo-4,6-dihydro-indolizino [1,2-b] quinoline-2-yl)-
3-hydroxypentanoic acid;



yl )-3 -hydroxypent anoate; 25 - terr-butyl
3- hydr oxy- 3- ( 7- net hyl - 4- oxo- 4, 6-di hydr oi ndol i zi no [ 1. 2-h] qui noli ne-
2-yl ) pentanoate; - 3-hydroxy-3-(4-0x0-4, 6-di hydroindolizino [1, 2-Db]

qui noline-2-yl)pentanitri le; - lert-butyl -6-
3- hydr oxy- 3- (4- oxo-4, 6-di hydroi ndoli zino [1, 2-b] qui noline-2-
yl ) pent anoat e; 30 - 3- hydr oxy- 3-(4-o0x0-4, 6-di hydroindolizino [1, 2-h]

qui nol i ne- 2- yl ) péryeiesy-8-danethyl-4-oxo-4,6-dihydroindolizino [1,2-b] quinoline-2-yl)pentanoic
3- (9-benzyl oxy- 4Q4f | uor o- 4- oxo- 4, 6- di hydr oi ndol i zi no

1, 2-b] quinoline;2-yl)-_ 3-hydroxypentanoic, acid;, - )
g- (10- % lor o- - ﬁéﬁ%‘%ﬁézﬁﬁﬂ%gﬁ‘ﬁ%&im%dqlml [il Zr HsujrplineBiyi)-

qui nol i ne- 2- yl ) 3-hydfoygsedanpRcaiNoi ¢ aci d, -6 - -

3- hydroxy-3-{7- | -14- 0X0- -di h indolizino [1.2-b] .

qui %m i n)é- 2-'{’” ﬁ%ﬁﬁi‘%ﬁ*&?@- a"ﬂeﬁi,yﬁfl'%p%/‘géﬁ@ﬁg@?r%@“—Zlfloc{ij07-'&!],%‘-’@W‘i‘?‘&rﬂ?‘ndol i zi no
[1, 2-b] qui nol i Adyg@royipentaBolmyadidoxypent anoi ¢ acid; 5 -

3-(10-chl oro-9-¢ } 24 -4.6-di hydro- i | J: 21 2--bl,. qui nol i ne-2-yl ) -
3- §1ydr oxypent anglﬁ %ﬁ%lc? éw%%ﬁét(%fgbg)’/%&@?/%@&%?,h%hgglx%% h?‘@g%}frﬁ%?@ﬁ’eﬁ’@&f’?% no
[1,2-b] qui nol i n&ryyisasbenyieryamethyl 3-hysroxybi4rb et etihydosipdatetty|!,2-5]

3- hydr oxy- 3- (4- gifokheb2-ghppeinehidol i zino [1, 2-b] qui noline-2-yl)pentanoat e;
10 - 2-] -h_yg_rg,x%f:_ql(-_ rnathe e

1, 2, 3, 4- t et Fhzo- SL{THEORY ! (bRoipd P -tatrazodf-HynsthaDaersy A iy dreindgligo [1,2-5]

qui nol i ne- 4- onequinslire-pbas;maceuti cal |y acceptable salt of the latter. For
the invention there will be quite particularly preferred

3- hydr oxy- 3- ( 4- W%kfbnﬁé o %}K%@%&le@%lé %gg)?g{e;%%qb] gui nol i ne- 2-yl ) pent anoi ¢

acid or a pharnaceutica CCEp “of the latter. A subject of
the invention is also a process for the preparation of the conpounds of
general fornmul afn thecihugriionethereewill he topite partioplarldi profeered f3-lyaneryal-(4-oxarlea A

dihydroindolizino [1,2-6] quinoline-2-yl)pentancic acid or a pharmaceutically
15 acceptable salt of the latter.

A subject of the invention is also a process for the preparation of the compounds of
general formula (I) characterized in that a pyridinone of general formula A
0
HN l Z,
3
Ri OH
A

in which R; has the meaning indicated above and the Z, group represents a lower alkyl
20 radical, is N-alkylated with a quinoline of general formula B

R, Rs
R, Ny
R, N7 x

B

in which Ry, R3, R4 and R; have the meaning indicated above, X represents a chlorine,
bromine or iodine atom and Y represents either a bromine atom, or a hydroxyl radical,



in which R err] has the nmeani ng indicated above and the Z, group represents
a |l ower al kyl 20 radical, is N-alkylated with a qui noline of general
formula B in which [err] have the nmeani ng indicated above. X represents a
chlorine, bromne or iodine atomand Y reprcesents either a bromne atom or
a hydroxyl radical, -7 - in order to produce the conmpound of general
formula Cin which [err] have the neani ng indicated above. then the
conpound of genepaler fogrrodiica tiE ¢oenpynd bEgmberahfoomdrCt o obt ai n t he conpound
of 5 general fornmula (1) in which [err] have the neaning indicated above.
and R err]represents a carbal koxy RadiRal . In €he above process, the
formation of conmpound C fro he conpo nds _of f@rnula A and Bis
carried out, when Y represent$ g a”yreatnment known to
a person skilled in the art as obu s rdactijon (pee Mtsunobu, 0. et
al., 10 ,Synthesis, p. | (198 JQ' IQCe r the hydroxyl
function of conpound B to be &lsplace by a nucl Ll,e such as conpound A,
or a deprotonated derivative of the latter,~by treatftent with a phosphi ne,
for exanple triphenyl phosphi ne, and an azod;carboxylate derivative. for
exanpl e di ethyl, azodicarboxylate, .in an aprotlc sol vent such as,. for
exanpl e, N, N- dii @t R ioRaski. Re- By Xdipbdk &nkavatheameatiseingicaled abeves er abl y 15
conprised between O [err]C and 60 [err] C such as, for exanple, anbient

]E errpelr ature. dThﬁen\‘Aﬁe kBibuhdf generplofongule (f zrsemnzbe 1m6ﬂﬁﬁﬂwl‘ﬁ$ﬁazgfhegﬁﬁ@baﬂxd of
ormula A and B e res nt.s,a carried.o

treatmont. of « e g BeRHE B EERGT BN Bl o8 RS ha'<int Msehiia i bad g
of general forread& Ardpresemts aparbalﬂ(emsmaﬂmelnt such as, for exanple.

t etrahydr of uran, di oxane or N, N-di met hyl formam de, at a tenperature 20

preferably comﬁ'tﬁeqb&et mee&s OmE %ﬁﬂa@oﬁ’lﬁ c%%pbsﬁcr bcfroﬁl;htﬁe @emge&fe@q; £l QReraf

t he corrpound of genera f ormul a Is carried g treat nen
al kal i ne al koxifg@nulas apdcBis ﬁe‘lteqlrpereWéﬁn é{nreaweﬁfaats wEYHo¥Yfretion ha a’eaﬁmea?

exanrplhecI S ]gdl urknbyereb depersoﬂ s@illed Pk (Helagt @W@mtol b&lstCrBao@l%n (éeermemm&h €. ct al., |
t et rahydr of.ur a t .a ref er 07 § an
o LA SO 2l ETPBIRE o e RSt AR e ARG B B P O Gt LS
presence of a phipladd bpna nmtedpiaée s{dhoas epvappineé Ap,ajrl admownded det atiey ofitiger
basi c

latter, by treatment with a phosphine, for example triphenylphosphine, and an
azodicarboxylate derivative, for example diethyl azodicarboxylate, in an aprotic sofvent
such as, for example, N, N-dimethylformamide or dioxane at a temperature preferably

I5  comprised between 0 °C and 60 °C such as, for example, ambient temperature. The
formation of compound C from the compounds of general formula A and B, when Y
represents a bromine atom, is carried out by treatment of the compound of general
formula B by a deprotonated compound of general formula A in an aprotic solvent such
as, for example, tetrahydrofuran, dioxane or N, N-dimethylformamide, at a temperature

20 preferably comprised between 0 °C and 30 °C. The deprotonation of the compound of
general formula A is carried out by treatment with an alkaline alkoxide, an alkaline
amide or an alkaline hydride, such as, for example, sodium hydride, in an aprotic
solvent such as, for example, tetrahydrofuran, at a temperature preferably comprised
between 0 °C and 30 °C. Cyclization of compound C is preferably carried out in the

25 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 a solvent
such as acetonitrile or amyl alcohol, at a temperature preferably comprised between
50° C and 120° C (R. Grigg and coll., Tetrahedron 46, page 4003 (1990)).



conditions (provided for exanple by an al kaline acetate optionally conbi ned
with a phase transfer agent such as for exanpl e tetrabutyl anmoni um

brom de), in a solvent such as acetonitrile or amyl alcohol, at a
tenperature preferably conprised between 50[grr] C and 120[err] C (R Gigg
and coll., Tetrahedron 46, page 4003 (1990)). -8 - A subject of the
invention is also a process for the preparation of conpounds of general
formula (1) chapagbRtl @abe invehtitat is alsp¥préiehoRe tefprgrpgivalof tompainds BY id¢neral

whi ch has_th i ng i ndi cated ab. d the. 72 and 73
Foprosent, b MGORER e SRR PATRGPS JARar BF9 End 23 form

toget her a saturated hydrocarbon chain wifth 2 to 4 carbons, is Nalkylated
with a quinoline of general fornmula B as Wefined above in order to produce
t he conpound of general fornmula E R4 R O in which [err] have the
meani ng i ndi cated above. 10 then the npq nq%gf general formula E is
cyclized in order to obtain the conpoung.of gal formula F R4 R5 in
which [err] have the nmeaning indicated above. t he protected carbonyl
function of the conmpounds of general formula R.is $eleased 15 in order to
produce the conpound of general formula G -9 R4 R5 in which [err]
have the neaning indi cated above, then the ﬁarbonyl function of the
conmpound of general fornula Gis treated by~an epoxidi zi ng agent in order
to produce the conpound of general formula Hin mhichdaerr have t he

meani ng i ndi cat &dvéaisbvB, hahéhe msening dxdicktedibavigeandotitp dunahdofs geaves appresent,

formula H i s5trgaesdhdihilyh adowdaily Rididd@or 7, and 73 form together a saturated hydrocarbon
o chain with 2 to 4 carbons, is N-alkylated with a quinoline of general formula B as

defined above in order to produce the compound of general formula E

R, Ry 0

in which Ry, Ry, R3, R4, Rs, X, Z; and Z3 have the meaning indicated above,

10 then the compound of general formula E is cyclized in order to obtain the compound of

general formula F

R4 Rs
N
2
R2 N \ /
oz,
¥
Rf\oz3

in which Ry, Ry, R3, R4, Rs, Z7 and 75 have the meaning indicated above,

then the protected carbony! function of the compounds of general formula F is released

15  in order to produce the compound of general formula G



agent in order to produce the conpound of general formula (l1). in which
[err] and R5 have the neaning indicated above, and R err]represents a cyano
radical. 10 In the above process, the formation of the conpound E from
conpounds of general fornula B and D is carrd.ed out, when Y represents a
hydroxyl function, by a treatnment known to a person skilled in the art
under the nanme of Mtsunobu's reaction (refer to Mtsunobu, 0. et al.,
Synthesis, p.1 (1981)). It is necessar Y4 orRg he hydroxyl function of
conpound B to be displaced by a npgleo: il eksuch as conpound .D, or a
deprotonated 15 derivative of the”l ) ,’ t wth a phosphine,
for exanple triphenyl phosphi ne, and yKate derivative, for
exanpl e di ethyl azodi carboxyl at e, Ri, ent such as, for
exanpl e, tetrahydrofuran, at a tenperature prefekalfy conprised between 0
"Cand 60 'C, for exanple at anbient tenperature. Tae formati on of conpound
E from conpounds of general formula B and DG when Y, resents a 20

brom ne atom is carried out by treatnment of the d%ﬂpound of gener al
formula B by a deprotonated conpound of general fornmula Din an aprotic

sol vent such as;; {gich RfaRPIRG; R], 8hd RO¥EVAh& FRfhingIna16a1R8 aBbve, _
N, N- di net hyl f ormam de, at™ a tenperafure - 10= preferably conprised

between 0 [err]C and 30.[err]C.  The.deprotonatiqn of the c ound of, =
gener al fornulag%mﬁgeéﬁ#$P@d- ﬁW”b9f8We%¥W¥WP5W§ﬁﬁ“§ﬁlgFEﬁ&?ﬁe“aW%@%ﬁHbF“an
al kal i ne am de epoxddiziak ligdnt ireorddyiotbipeielucs theRompouridosf genarafommuls i um

hydride, in an aprotic solvent such as. for exanple. tetrahydrofuran, at a
tenmperature preferably conmprised 5 b&,weeR, 0 [err]C and 30 [err]C

Cyci4 zation of conmpound E is prefgrably led out in the presence of a
pal | adi um cat al yst (for exanple paPTge NaG€ e) under basic conditions
(provided for exanple by an al kaline ate pptiborgd |y conbined with a
phase transfer agent such as for gxafpl£ teaFaby pni um brom de), in a
sol vent such as acetonitrile or angl al coho a #enperature preferably

conprised between 10 50[err] C and 120[err] C (R \Gr@gg et al.,
Tetrahedron 46. page 4003 (1990)). The rel egpe of t pr ot ect ed carbonyl
function of the conpound of general formula F in diger to produce the
conpound of general fornula Gis carried out by treatnment in acid

_(I:_ggdl tions SUChinavsvhitcg %s]est’ &!{%% %gd Rfs Rarwe%ﬁg %Lrﬁhg %ic%{ehfakg\%r, oacetic acid.

then the epoxide of the compound of general formula H is treated with a nitrilating
agent in order to produce the compound of general formula (1), in which Ry, Ra, R3, Ry,

and Rs have the meaning indicated above, and R represents a cyano radical.

10 In the above process, the formation of the compound E from compounds of general
formula B and D is carried out, when Y represents a hydroxyl function, by a treatment
known to a person skilled in the art under the name of Mitsunobu’s reaction (refer to
Mitsunobu, O. et al., Synthesis, p.1 (1981)). It is necessary for the hydroxy! function of
compound B to be displaced by a nucleophile such as compound D, or a deprotonated

15 derivative of the latter, by treatment with a phosphine, for example triphenylphosphine,
and an azodicarboxylate derivative, for example diethyl azodicarboxylate, in an aprotic
solvent such as, for example, tetrahydrofuran, at a temperature preferably comprised
between 0°C and 60 °C, for example at ambient temperature. The formation of
compound E from compounds of general formula B and D, when Y represents a

20  bromine atom, is carried out by treatment of the compound of general formula B by a
deprotonated compound of general formula D in an aprotic solvent such as, for
example, tetrahydrofuran, dioxane or N N-dimethylformamide, at a temperature



epoxi di zati on produci ng the conpound of general formula His carried out
treating the 15 conpound of general fornmula Gwth a sul phur ylide.

obt ai ned by deprotonation of a trial kyl sul phonium salt such as, for

exanpl e, trinethyl sul phoniumiodide, by an _ghjkaline al koxi de such as, for
exanpl e, potassiumtert-butylate, in an aprotic polar solvent such as, for
exanpl e, dinet hyl sul phoxi de, at a tenperature preferably conprised between
0 [err] C and 30pfefarafiCcombascdpenivarg 0FC hﬂitE3@31t(QX THe dedrofoh&tionostinbel nampdund f

general formul agblh @LASE 139 BLAGKSS: bDSATRPUAT 8 48808 Mol 8l I ki)

in which Rerr] resen obt di he trea
conmpound of geneamile tbroamrmﬂl@lmb \)wdihdﬂa sm:h las,l%)rleﬁgnalgemd:smdwdazde fnoan aprotic

exanpl e, trinet EMérh'sM!:h G o} de 159 %ﬂﬁhﬂ{?&ﬁﬁﬂcﬁ then?poﬁ-ﬁWespr@féka%bsH&ﬁpﬁéd

for exanple, _diethy aumnlumc in_an aprotic solvent such as
exanpl e, di chl obﬁﬁé@fhﬁné‘ an&t”a@e%x@lﬂam ef s@r@pw&ys pisFasRbls egTipd out in the

between O [err] @e@élﬂe?)&’ hebéﬂ]a@mn'f\ @%s@%oro%xénﬁﬁe | FRvIg kO Eidcéta@) S¢hder basic

process for the |on eneral fornula
Char acter | zed | FOTPES REVEIERoBR STATERCD: Shagh 1% L6HsGORIPTOR Sameings with
formula G as dephasedraahfen/egans sticheast fod emmpleaétramp,ﬂamhomnm okydedt iong selgent

0, order Lo br o e SAELEAPANN A% ROTRON byl BENSLRLT CLIHL AL ey ST ¢

al kyl ati ng agen usin con
person skil l@ed p% €haddre® @iRR@ﬂag ehels Kierrghedzare B6.arage K003 §1 MBbeddargieess of

treat a hal oacefyecy r%@c%ﬁ éa‘r'k&‘dﬁyﬁ?uncﬁ@r’i o?’%ﬁcm%ﬁ oﬁrﬁlr br géﬁe}‘él ﬁ*BFrHﬁ‘iQ%ﬁ% drdor 18"

a hal oacetonitril e such for. exanpl e oacet onirtril
transition metaProgieh thes COWlB?unélxaffTﬁF@ra Zfo,q@ula, § Bncaprbut bYolrsaiments iic Aclds |

1(‘) or'ex?gpl ed g etsmiivychs 0bubhaias afhose tsaﬁﬁlﬁaatfuf beﬁﬂ?@feer@bltﬂﬂﬁ&wens eghidet wean
err an 5

ati ng .agent rovid
l'i t hi um enol at ee%ofmcgﬁatﬁ)gé}r?‘i cgﬁ?ttg%/ CUHRHED gpggalg*{% 3_1 C(?%t‘ do?ﬂtg‘ieaté'{&e&ﬁt e
treated by I3t hcempdindsdmeogy] fomindiad@ with arsulphura]drcket bitamed g niepstxiatiars pf &or

example. et r ahunBiut At Al <t SRRCEAU SxRhleer ARl ROTRELBAY RS1NRE" 78

[err] C and anbient ‘te nve
process for thealhgliapile rméﬁ sgeh @@mﬁ@@@ﬁ@@pbt pg@sféyma | fefdriiate vl gn apronc polar

characterized i gol{dmt sdcheaﬁsmr ewﬂﬁ&l @ﬂn&hﬁeuzgmng qf taﬁf&%@ie f;@r;émﬂn@
S I.n

b ter to Brﬁghgg% f@%ﬁﬁa r ES?S@%?% PRt ing ?ﬂh%a%ﬁ@ﬁhyq@? fepound of
represents 20 capaery fomcilgd in didesto produce the compound of general formula (1) in which
Rjo represents a cyano radical is obtained by ireatment of the compound of general
formula H with a nitrilating agent such as, for example, trimethylsilyl cyanide, in the
presence of a Lewis acid such as, for example, diethylaluminium chloride, in an aprotic
solvent such as, for example, dichloromethane, at a temperature preferably comprised

25  between 0 °C and 36 °C.

A subject of the invention is also a process for the preparation of compounds of general
formula (I) characterized in that the carbony! function of a compound of general
formula G as defined above is treated with an appropriate alkylating agent in order to
produce the corresponding compound of general formula (I). Said alkylating agent can
30 be provided using reaction conditions known to a person skilled in the art as
Reformatsky’s reaction. It is necessary to treat a haloacetic ester such as, for example,
fert-butyl bromoacetate, or a haloacetonitrile such as, for example, chloroacetonitrile,
with a transition metal such as, for example, zinc, in an aprotic solvent such as, for
example, tetrahydrofuran at a temperature preferably comprised between 0 °C and
35 60 °C. Said alkylating agent can also be provided by a lithium enolate of an acetic ester

such as, for example, fert-butyl acetate treated by lithium diisopropylamidide in an



conversion is generally obtai ned under al kaline conditions provided by an
al kal i ne base such as, for exanple. lithium hydroxide, in an aqueous pol ar
sol vent such as. for exanple, aqueous nethanol or also a

t et rahydrof uran/ net hanol /water m xture. WenR;10 the ester function of the
conpound of general fornula (1) to be treated is derived froma tertiary
al cohol such as, for exanple, ter-butyl alcohol, saponification can be

obt ai ned under gasbelc GeREh kGhS afr Y icledplef attrdy&BRlen, 3t Anerageieats prafaeial
acid such as. for _exa i d or sul phuric acid, or also a

| h hl ori
strong organic ﬁ%?@mﬁg%ﬁgﬁﬁ?yﬂ%£§@§§%%$@g%??$7ﬁﬁ%roacetic acid. 15 A

subject of the invention is also a process for the preparation of conpounds
of general for Al sabjet)ofctha rventam iz eBoiarprodead for Hhe maepatktionof compowids af general
conpound of gengy. fov olil) e mﬁ%g_ A -1 ] SALD0 -
radi cal is est e?}lrl?l:uleaa@{ {lﬂd%)ar%}?élr%dt fcr)ln%ro u%éﬂéﬁ %%%58528&2? M@n‘g#’gﬁé ?3%’1"% (l() 1)
i n which R[e?r]in abichsBmt senaeseals balcubsdroxndmdical is wéwlﬁegdﬂ\féd@“i nproduce a
obtai ned in partéiphd &ygdrneRRtoRRila Q) hRhichi ], depredmbOX Wattox@GhdlcaM t fihian
appropriate 20 al cohol sucq qig.fqé eéamgle. et hanol . y@ égq Erﬁfﬁngg of
an aci d cat al ysPOWEEIPIS seReplbbiipsdeunden A ple SondifoRy PIOKIGES €Y 48 atkagpe dase
goncent r at efl hycl.rchcdiﬁa dbn'hexagﬁ;iﬂld, Hthiwan thgdraidat ﬁrﬁ anmqaé@{salhﬂlm saivgat i sseld as, for
etween 40 [err]C and the boiling,point of. the cohol, i n..questi.on. T
o boxyl 0 act dUSEERT AedepBy e BR etb, ieohiarqtyR IRy 948 bhifllre. TWhen
car bonyl di i h§ datelesteofunctivroofthe compoindef genatildprhwn ) d extréntadi is derdeeddeom a
al so be treated; Wil I . ' _ ; ' kA [
this esterifi ca%e}o%atnryafr%g}é@ssg_a?ﬁéé f?%%aa%n r?gén'? é}%)#; bﬁg L%B%?’bégégrﬁﬁ%@mlﬁggrlﬁug%g?irﬁgse
such as, for exHPESF acidseditions pevidedi (hhcxamplsnat & aqueows piteasl asK] SHERtaSs{th
as, for exanpl eexdhpietiytoHiopo@axidds salphbbidacli n@tdR0 4 QrdmROric A0d bavhed, Ry
an al kyl ating electroghhle such ag, for exanple. nethyl iodide or
chi or omet hyl pi GATGAFdr14g50aceHC pift her subj ect of the invention is a
process for the preparation of conpounds of general formula (1)
characteri z&fl i A suhget ofitbe @stationf ismaisbiagmoats for denpepanadionfol gempowids fod penera

paract el Ze > _
o ter "1 oSSR SO Ml o i im0 0
represents anot Hevhichhbalressspnis #dtachexy radiel deetesifiediie atdenip pradutser eprRaUsed
by treatnment inof el ¢RI {15 RIMWMEh R, Edpeesdfts a cBIRBIkbRArAARLET Sich a0@hi-¥€i@n

in the presence, of, acid. cat si.s provided,, for,.exanple, b . .
P is obtamedd i & &f ]?eatment of the mlitla car%xﬁ:.c ac}/d with an appropriate

n particular by t
20  alcohol such as, for example, ethanol, in the presence of an acid catalyst such as, for
example, concentrated sulphuric acid or concentrated hydrochloric acid at a temperature
preferably comprised between 40 °C and the boiling point of the alcohol in question.
The carboxylic acid activated by an agent such as, for example, carbonyldiimidazole or
thionyl chloride or dicyclohexylcarbodiimide can also be treated with an alcohol.
25  Finally, there is also included in this esterification process the treatment of the
carboxylic group by a base such as, for example. soda or potassium carbonate, in a polar
solvent such as, for example, dimethylsulphoxide or N, N-dimethylformamide, {ollowed
by an alkylating electrophile such as, for example, methyl iodide or chloromethyl

pivaloate.

30 A further subject of the invention is a process for the preparation of compounds of
general formula (1) characterized in that the ester function of a compound of general
formula (I} in which Ry represents a carbalkoxy radical is transesterified in order to
produce a compound of general formula (I} in which R, represents another carbalkoxy
radical. Transesterification can be obtained by treatment in the alcohol from which the

35  desired ester is derived, in the presence of acid catalysis provided, for example, by



- 12 - concentrated sul phuric acid or titaniumisopropoxide, at a
tenperature preferably conprised between 40 C and the reflux tenperature of
the al cohol in question. A subject of the invention is also a process for
the preparation of conpounds of general fornpula (1) characterized in that
the nitrile function of a conpound of general fornmula 5 (1) in which
Rlerr] represents a cyano radical undergoes a dipolar addition with a
nitride in or decortcem;mmﬁunbhmc:@mounﬂdlta)ﬁurgez@@ﬁraﬂmﬁ dw, rml @ térhperhtoreMpretdrably

R[ err] repr esen%gm s]ed%et%v* én 4?e&rag&%eer8f§u>¥t8mrl}?§r%t) ure %ftﬁe Il?:lcﬂaogtlig\g%gonver Sion

i s obtained by rrent 0 e cvano for
exanple, trinmethylsilyl nitride, in the presence of a catalyst such as, for
exanpl e, di but yAtsuRicekeldhe invantian ialsetairsoessy foe e prepamtios of compawnds oégenepil e

toluene, at at ﬁﬁﬁ:@[aag}léﬁrsz@@fz% aPind: QMRS REl G w&r{é&n{nlglrdf ];,Qléf'ﬁldtomln}lg

[err]C. for exa | ux tenperature of tolueng. In 1€ processes
of the inventiof’Hb%er @é@re&ﬁ'@%saff}‘?@ofrﬁmﬁ% upfrseess Ardipdanadditiva xpg’nalflgpqc]m

groups can be pomleeat @dd@cmh dﬁm@he@f géherdl fORGES gaﬁwwamqtlwrmegemqsit andar-d
protectlon depr?Eectl erson.skil.l.ed
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radi cal . 20 T{aaemgyé tidirompesmebratiensrt8luch@r mul a A are new. They can be
prepared according to a process characterized in that a 2-al koxypyridine of

geferal formul a J whi ch err have.th at ed above |s_
deprotected in ﬁye&etgofﬁsﬁ% ¢ HESPNAY Sﬁrél?Fg a&gvﬁéﬂ% unetions, Gfied HIPQ’ the Rg,
which Rlerr] haB3.t Re amdali rggoupachanaheeﬂroadamdeandt mmottéted dDnpe@usaty atcogdingreal
formula Kis tr [

obtain a co Ouﬁ%ﬁcﬁ?d gfg%%ﬁxg? Egﬁ}gfekﬁ?&%‘e&x@gﬁﬁd cﬁxgs%ﬂ ed LH t@! Q‘? grextegne

i ndi cat ed abbvel- Tietegtivel Renuppyn iUeere SonthgendP 6 @@ WEEYJ&O%I!?S H&81)). An
obtained, for eXmgRdion FTER9cOdRBt bQprBtection-deprotection is given by Example 1 below: the

starting product is an aniline of general formula L where Rj is a methoxy radical and the

final product corresponds to a compound of general formula (1) where Rs is a benzyloxy
radical.

20 The pyridinones of general formula A are new. They can be prepared according to a
process characterized in that a 2-alkoxypyridine of general formula J
0Z,

N/

| oz,

0z,
Rﬁ

J

in which Ry, Z,, Z; and Z; have the meaning indicated above is deprotected in order to
produce the pyridinone of general formula K



process described in Application PCT/FR96/00980. The deprotection of the
conpounds of general fornula J can be obtained either by treatnent with a
difute mneral acid such as, for exanple, normal hydrochloric acid, at a
tenperature preferably 10 conprised betweeh- 60 [err]C and 120 [err] C such
as, for exanple, reflux tenperature. The deprotection of the conpounds of
general fornmula J can also be carried out Ry treatnent with a deal kyl ati ng
agent such as, for exanple, boron tribromge or trinethylsilyl iodide
(optionally generated in situ), in an roty c solvent such as, for exanple.
di chli oromet hane or acetonitrile, at a npejf ature preferably chosen

bet ween 40 0OC and 15 90 [err] C or, forkgx | e0 the reflux tenperature of
the solvent. Treatnent of the conpound of “gengral fornula Kwith a
functionalized al kyl ati ng agent can be carriengut under reaction

condi tions known to a person skilled in thelgrt as Reformatsky's reaction.
It is necessary to treat a hal oacetic ester “such as, for exanple,
tert-butyl brornoacetate, or a haloacetonitrile such as, for exanple,

chl or oacet oni t r in whichyRy hanthe greanipg andidatedapomest al such as, for exanpl e,
zinc, in an aprotic solvent such as, for exanple, tetrahydrofuran at a

tenmperature prefiphahé YompbRid £ 8edeel iBRMIL 106 aBHePWithCa MR tiBRITZEP il Ring
al kyl ati ng agent can al so b%Eangow ded %y_a | i thtl um erexél at e ok an %c fic
ester such as, P& EXQUPI €, o0fadh F RRPOHRIRL gentral fopue &ynhinh Ry @Ad gmbave the
di i sopropyl adn dimgening irglivagjdrabbivec sol vent such as, for exanple.
tetrahydrofuran. at a tenperature preferably 25 conpri sed between -78

[err] C and anbi t Al e, Mol i er al r,
e They can. batbAT R AR S of fRr L P00 Sy SRRt erd BT AR
ket oni ¢ functi oprocesspdetcadeddini mpphieativamFSUTMERYH08Aer alhe ofepratecticni Af othder
to obtain a compspsings IGRRERI fdrRfullll Ral HeMoMhIh&d efther 1% tréditheh®hlth DaNGe
t he meani ng i ndica eid @Tt%(é)‘ve. ?uch a_prot ecLL‘éog tai ngg under standard . -
14 - reaction BOHIHEFEUCRAY IFIARPIEoNATRE REBRFIK|q ackt 2 hicppsragye Prpderably
?Ce:} al i z?t i b (EFmmied b'EtweeBLGﬁ)t%Bhﬂd/ lﬁﬁ(ﬂ@umﬁa s féx @;laﬁi;cpﬁe, $M}“1Ixhleﬁip8raﬂxgc.86_"he
John Wley & Sgns 1981 The qui nol i nes o neral formula B can be
bt ai ned 11 om AP RALTS G ap gy, dineral oaRain (8 alsg ey B aen
meani ng i ndi cat edthialealizlaapegeat suchmmibaexaniple dopouribomidd or timetiybsdykiodide
precursors of tpgibalikereehfatel if 0L X linObnt BEoHE Csfileh’ SIRCLONor example.

dichloromethane or acetonitrile, at a temperature preferably chosen between 40 °C and

15 90°C or, for example, the reflux temperature of the solvent. Treatment of the
compound of general formula K with a functionalized alkylating agent can be carried
out under reaction conditions known to a person skilled in the art as Reformatsky’s
reaction. It is necessary to treat a haloacetic ester such as, for example, feri-butyl

o bromoacetate, or a haloacetonitrile such as, for examplie, chloroacetonitrile, with a

20  transition metal such as, for example, zinc, in an aprotic solvent such as, for example,
tetrahydrofuran at a temperature preferably comprised between 0 °C and 60 °C. An
appropriate alkylating agent can also be provided by a lithium enolate of an acetic ester
such as, for example, fert-butyl acetate treated with lithium diisopropylamidide in an
aprotic solvent such as, for example, tetrahydrofuran, at a temperature preferably

25  comprised between -78 °C and ambient temperature.

The pyridinones of general formula D are new. They can be obtained according to a
process characterized in that the ketonic function is protected in the compound of
general formula K in order to obtain a compound of general formula D in which R;, Z
and Z3 have the meaning indicated above. Such a protection obtained under standard



deprotection techniques. In this way, in the processes below, the R2. R3
and R4 groups can be protected if necessary according to standard
protection nethods (G eene. T., Protective Goups in Organic Synthesis
10-86 (John Wley & Sons 1981)). An 10 i.ifustration of this concept of
protection-deprotection is given by Exanple | below the starting product
is an aniline of formula L where R3 is a nethoxy radical and the final
prgduc]t co[1 respmacti;ozrt@nditim?rmmjktldwmftofaqfemhaki(ilbd indhe ae aR&cdéﬂizﬁti&le@ﬁémT.,
radi cal . The quj I A n i a r.di o the
foll owi ng pr ocegfs%?éc{tlﬂgﬁéﬁgﬂsi"ﬁé%g sg’élﬁlg?xﬁﬁﬁi‘sggsrﬁ?\ngﬁ ﬁeya‘%%gjg?:l%% ‘above are
N-acetyl ated by treatnment with an 15 acetyl ating agent such as, for
exanmpl e, aceti c Tapayiaelinee of gensrad &smald B caieee tiringddemianilings of geagrabfosmula L
treated at a tenperature preferably conprised between 50[err] C and 100
[err]C. nore preferentially at 75 [err]C, wRth a reagent known to a person
skilled in the art as Vilsneyer's reaggnt (Qbtained by the action of
phosphoryl oxychloride on N, N- di net hyl% Ffray de at a tenperature
preferably conprised between O [err] C and ferr]C) in 20 order to
produce the correspondi ng 2-chl oro- 3- quj-nohs al dehyde (refer, for
exanple, to Meth-Cohn, et al. .J. Chem™ Soc., PerKin Trans. | p. 1520
(1981); Meth- Cohn, et al. t.J Chem BLoc., gPerkin Trans. | p.2509 (1981);
and Nakasimhan et al. .1. Am Chem .Soc., 112, p.4431 (1990)). The
chlorine in $osj.ti 210f pt 2nC - qui nol i.necarbal,dehydes .can be .
substituted igy %nog\?l n%g ORF’ 119{?2%11%54 Lﬂfgégg ﬁ&ﬂiﬁe’@§g&aplr%ogﬁc%%ﬁ?atﬁrrf“%? tOf
sol vent such asSompraungxdinsr elso areqirenvirsord ¢fgh¢ latteia thr eontant of e usanofi podticetoner
broffine salt (f aspresaim! ichsepies M tﬁg'%,ﬁ{thte?}cfc@g@é Mézmglﬁiﬁkbw&kg%)ougé
trace of acid such as concentrated hydrgchloric acid may be “hetessa I
order to catal y#&® P%P?t@%&r@ﬁﬁ?ry dcqergingptosgngarg. Eﬁ?ieﬁé?f? Fséads 4 Carshg-dEs
are easily redPwegtivé Grotpee i Mrig@SP BIGiegis 21 Mok qIchmowite! & nssmt heg19).s ok

| f | a Y [ 30 hydr. | f tiLon.
It andard coni ¢ 1ERERRGIb SBREN BaRairem sk St e e S bl ooy
in an al cohol i cstartihg enduct isanexdinplof foretukabolherae\Rs s & odtthony baficdhyod ithobefirad
- 15 - at ' . - 400 G. . Th
- nal o- 3 qui nol B ePrERBRaR0 K cof BRI RGP LR Rads B R alieet .

hydr oxyl functign can be cqgnverted into 3-brononet hyl - 2- hal oqui nol i nes of
ggn or a|y £ or mul a?@ dpaslaney of r}brmu}a B can be obtained accordigg to the foligwing process: the

anilines of general formula L as defined above are N-acetylated by treatment with an

15  acetylating agent such as, for example, acetic anhydride. The acetanilides obtained in
this way are treated at a temperature preferably comprised between 50 °C and 100 °C,
more preferentially at 75 °C, with a reagent known to a person skilled in the art as
Vilsmeyer’s reagent (obtained by the action of phosphoryl oxychloride on N.N-
dimethylformamide at a temperature preferably comprised between 0 °C and 10 °C) in

20 order to produce the corresponding 2-chloro-3-quinolinecarbaldehyde (refer, for
example, to 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. ./ 4m.
Chem. Soc., 112, p.4431 (1990)). The chlorine in position 2 of the 2-chloro-
3-quinolinecarbaldehydes can be substituted by iodine or bromine by heating the

25  product in an inert solvent such as, for example, acetonitrile in the presence of an iodine
or bromine salt (for example sodium jodide or tetrabutylammonium bromide). A trace
of acid such as concentrated hydrochloric acid may be necessary in order to catalyze this
conversion.  The 2-halo-3-quinolinecarbaldehydes are easily reduced to the
corresponding 2-halo-3-quinolinemethanols of general formula B where Y represents a

30  hydroxyl function, under standard conditions known to a person skilled in the art such
as treatment in an alcoholic solvent (for example methanol) with sodium borchydride at
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represents a bromne atomby treatnent wth tetrabrononethane in the
presence of a 5 phosphi ne such as, for exanple, triphenyl phosphine, in a
chlforinated aprotic solvent such as. for exanple, dichloronethane or
1, 2-di chl or oet hane at anbient tenperature. .The quinolines of formula B can
al so be obtained according to the follow ng process: the anilines of
general fornula L as defined above are acylated by reaction with a nitrile
(such as chl or cacemgerdiuic| @raferallyopbmpritedi |bejwden OPE pndsdit€. of Ther @+halo-

t hl d d ]
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formed from bases suc as sodi um ecg)ot assi um hydroxi d
the field of appPPHat iSeiyeRf Sh  ashediphlatomethangy dit |06¢f:r vﬁerﬁ’ft’ﬁ‘@y c%rh Béo-

used. For ot her 3gxaisih@8etBinod BALIRES %rtrﬁx@d BY Analogues of the intermediate quinolines B
have been described in the literature and in particular in PCT Application No. 95/05427.

25 A subject of the invention is also, as new industrial products, and in particular as new
industrial products intended for the preparation of the products of general formula (1),

the products of formulae A, D and K as described above.

Certain compounds of the invention can be prepared in the form of pharmaceutically
acceptable salts according to the usual methods. Acceptable salts include, as a non-
36 limitative example, the addition salts of inorganic acids such as hydrochloride, sulphate,
phosphate, diphosphate, hydrobromide and nitrate or those of inorganic acids such as
acetate, maleate, fumarate, tartarate, succinate, citrate, lactate, methane suiphonate,
p-toluenesulphonate, pamoate, salicylate, oxalate and stearate. The salts formed from
bases such as sodium or potassium hydroxide also fall within the field of application of

35  the present invention, when they can be used. For other examples of pharmaceutically



-16 - acceptable salts, reference can be nade to "Pharnmaceutical Salts",
F.M Berge, J. Pharm Sci. 66:1 (1977). The conpounds of the present

i nventi on have useful pharmacol ogi cal properties. In this way the conpounds
of the present invention have an inhibitoryiactivity on 5 t opoi soner ase |
and/or an inhibitory activity on topoisonerase Il. The state of the art
suggests that the conpounds of the invention have an anti-turnoral
activity, an ansdceptpbleasiltsi cefarcniesicay Bndnasla wnt'Pharinpeduticalt Balist'y F.MthdBerge,

conmpounds of thfz BLES & ééﬁggtﬁpn can in this way be used in different
t herapeuti c applications. refollows in the experinental part an

illustration of the pharmacol ogi cal properties 10 of the, conpounds of_ the
i nvention. The Ebhppryadzatine Areseitinvenon psivsdhentagaacolRica) propstighdndhis of
type Ih_l , 1N a paky ]grﬂr{e c{)\xﬁbo&?ﬁ@”_@f e:h[a ﬁ%ﬁml inSetftfonafiave@hn ByhiBitdry Nhahvigt bgn
tco this patient of a therapgutica effective quantit conpound o
general formil a“"(pPSSf’mﬁ?éeLB&F@%&E{H@HI@QO’W%&"W@&‘? soé?eg%seﬁ;vzheaﬁt% Bt1fe S
anti-tunoral actuggedty thalhly cerapourds w§elk fbventidnohavehms antemnmeaitacgfity, Lampants,
for exanpl e of 1y L NG 3:1:0Rn| SO i j VTSN
adm ni stration EJ %g%?ﬁéeg‘f@iﬁ? 3;3 8%#’ alg“ t@ Haelraggjé%r_t' f@{aﬁaﬁ%g“ pé)}’l ?%ﬁg%fﬁ@éebrg%%ﬁw% r;]/tmc?fbag
conpound of gen#rthis wayrbeuised (ol diffeerithpepaitiorpplingtiotss or of cancers incl ude
cancers of the oesophagus, the stonmach, the intestines, the rectum the

oral cavity, thehgRasydRs inttheetRbivxial b€ ah URGiratdheofAR¢ PRarmbERolEL §8dpertidie
cervix uteri, the COLru7us e?%m.net rium the 20 ovaries, the prostate,

the testes, ¢ heobihager@poundsg CAREVEOLt he |jver, the pancreas. the bones.
the conjunctive tissues, the skin, the eyes, the brain and the central

nervous system Tas cowpbunds camindébit e tdpudsomeyases df ypahdnd/beolkizpaiiain a patient,
1- -1 odgkin's di gea h t h Hogloki;n:: tiple - gnd
ot hers. They ca?&a?g%?%én%s@%ﬁ fh 51? {Eﬁ% %Sr eathent kagﬁ“‘g%“r”%“é%‘t f(’([:) t?iﬁpé%e?lgﬁ? %y
i nhibition of tHerapguticaly pifedtgabaniitefl € ¢wmpaardpppencrah farmptatidsoni asi s or
infections of |eishmania type) or by inhibition of plasnodia (such as for
exanpl e i n_mal arh@kempstindglos thef Bierid8 aldoSakEBA an@kuMbaPhctivith €TtV Bsn B used

di seases. T?gsegﬁ_%ﬁerttl °n '. KoL heﬂPr Oduclt Sof%&mgﬁgggﬁ'lessgnofr%ol %isglln)erase ina
sui tabl e fof” phé HEftmeg) of tumours, 10r example p gatop ;
patient by administration to the latter of a therapeutically effective quantity of a

compound of general formula (I). Examples of tumours or of 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 endometrium, the

20  ovaries, the prostate, the testes, the bladder, the kidneys, the liver, the pancreas, the

bones, the conjunctive tissues, the skin, the eyes, the brain and the central nervous

system, as well as cancer of the thyroid gland, leukaemia, Hodgkin’s disease,

e lymphomas other than Hodgkin’s, multiple myelomas and others.

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

viral infections or diseases.

These properties make the products of general formula (I) suitable for pharmaceutical
use. A subject of the present Application is therefore also, as medicaments, the

30  compounds of general formula (I) as defined above, as well as the addition salts with
pharmaceutically acceptable mineral or organic acids of products of general formula (I},
as well as pharmaceutical compositions containing at least one of the compounds as
defined above as active ingredient.
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use. A subject e present Application is therefore also. as
nmedi canents, the 30 conpounds of general fornula (1) as defined above, as
well as the addition salts with pharmaceutically acceptable mneral or
organi c acids of products of general fornmul-a;(1). as well as pharnmaceuti cal
conpositions containing at | east one of the conpounds as defined above as
active ingredient. - 17- The invention thus relates to pharnaceuti cal
conposi tions coﬁhaimien@oratkmerrﬂammdo ohargeoertiahl doorpositiany d9ntzisingef ¢arepbund of
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powder s, piIIs, anule tabl ets. |iposones, capsules or suppositories.
The pill, tablef ?’ @Eﬁ@iﬂ e 10 can be coated with a substance capabl e of
protectlng the conposition fromthe action of gastric acid or enzynmes in
the subject's sﬁ”btrraba‘m'fag&ut}aalmﬁfpo&tlempaﬂ engt hsa@did formmsuchoasafdrewample, powders,

conposition to Hﬁ\gég?ﬁ&g lié)ggcﬁnéshﬁp%ﬁ'lgé ugg %Fké ! tﬁﬁt {aBRt o Bfsule

conmpound can aI m ni ster e very pojnt
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aCftor ding to thgaswsim Bﬁéhzﬁlﬁﬂegﬁﬁﬁxel;u@e(it sm&ﬁ@ﬁ%&i mfﬁ%?ermﬁg? of Shisttaknes
rel ease conposition or an infusi ro ate sol | carri er
i be. 1 or oxnths @rosiEn dhPBROSIER g RS R Al A s g TS Ripothd
carbonate, tal cgams ukgarbs adkriniiessd, locklyt fornexanplaatcthe vgail poinhwheel theltaseyr is
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wax. The phar rraceu | osrtrons containin
i nvention ckh th@lceerSO&f@r QXWIQ@ sustagnadr eedeant @@Impwmtmqar @nfi@fuﬁ@u@w@)s Tioer

exanpl e, sol ut i gRsep@AdLSIdOMSers SPE) FHOSEN e, @al%h!a%{ ﬁﬁdasﬁ!ué %a@%@ﬁum stearate,
formul ati on. The "app roprlrgtell quid carriers wat er
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as well as thei gelnilogeUrsegium Reambdkymeylprcelpdbdd, opsyvinylpyedi@ine and wax. The

pharmaceutical compositions containing a compound of the invention can therefore also
20  be presented in liquid form such as, for example, solutions, emulsions, suspensions or a
sustained release formulation. The appropriate liquid carriers can be, for example,
water, organic solvents such as glycerol or glycols such as polyethylene glycol, as well

as their mixtures, in varying proportions, in water.

A subject of the invention is also the use of the products of formula (I) as defined
25  above, for the preparation of medicaments intended to inhibit topoisomerases, and more
particularly to inhibit the topoisomerases of type I, or the topoisomerases of tvpe I, or,
simultaneously, the two types of topoisomerase, for the preparation of medicaments
intended to treat tumours, for the preparation of medicaments intended to treat parasitic
infections, as well as for the preparation of medicaments intended to treat viral

30 infections or disecases.

The dose of a compound according to the present invention, to be allowed for the
treatment of the diseases or disorders mentioned above, varies according to the
administration mode, the age and body weight of the subject to be treated as well as the
subject’s state, and it will definitively be decided by the attending doctor or veterinary



A subject of the invention is also the use of the products of fornmula (1)
as defined 25 above, for the preparation of nedicanents intended to

i nhibit topoisonerases, and nore particularly to inhibit the topoi sonerases
of type |, or the topoisonerases of type 11,g30r, sinultaneously, the two
types of topoi sonerase, for the preparation of nmedicanents intended to
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sodi um bi carbonate then with an a ution satura
chloride. The o#fiice ©F aels ﬁ%mirrgo |S|aé@Fddir@pm§@amdﬁhp§@ﬁcpmwtwf¢ds agitated for
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et hyl acet afse/ pent ane. fm xture 1n ? 10 uce 66.5 %

solid, mp. water, with an aqueous so tion of 0 /o so um bicarbonate then mth an aqueous
solution saturated in sodium chloride. The organic fraction is dried over sodium
sulphate and concentrated under reduced pressure. The residue is recrystallized from an
ethyl acetate/pentane mixture in order to produce 66.5 g (91 %) of a white solid, m.p.

120 °C.

_ 20 NMR 'H (CDCl3): 2.15 (s, 3H); 3.86 (s, 3H); 6.92 (dd, 1H); 7.13 (dd, TH);
- 7.40 (dd, 1H); 7.55 (br, 1HD).

1.b. 2-chloro-7-fluoro-6-methoxy-3-quinolinecarbaldehyde:
N-(3-fluoro-4-methoxyphenyl)acetamide (obtained according to 1.a, 30 g, 164 mmol) is
added to Vilsmeyer’s reagent (obtained, under an argon atmosphere, by adding

25  phosphoryl oxychloride (75 ml, 800 mmol) dropwise to anhydrous A A-
dimethylformamide (25 ml, 320 mmol) cooled down with an ice bath, then agitated for
0.5 hours) and the resulting mixture is heated at 75 °C for 2 hours. After cooling down
to ambient temperature, the reaction medium is added dropwise to a mixture of ice and
water (500 ml). The yellow suspension obtained in this way is maintained under

30  agitation for 1 hour. The precipitate obtained is then filtered, washed with water to a
neutral pH then dried under reduced pressure in the presence of phosphorus pentoxide
in order to produce 13.6 g (35 %) of a beige solid, m.p. 180 °C.



120 [err]C. 20 NVMR 1H (CDC13): 2.15 (s, 3Hm 3.86 (s. 311); 6.92 (dd,
IH); 7.13 (dd, IH); 7.40 (dd, IH); 7.55 (br. IH). I.b.

2-'chl oro- 7-f | uor o- 6- net hoxy- 3- qui nol i necar bal dehyde:

. N(3-fl uoro-4-met hoxyphenyl )acet am de (obtajsned according to La, 30 g, 164
mmol) is added to Vil sneyer's reagent (obtained, under an argon atnosphere,
by addi ng 25 phosphoryl oxychloride (75 m, 800 mmol) dropwse to
anhydrous N, N-NERE (VSO oS Ge3RT.301(d, H?X;)7ﬂﬁt§ﬁ)ll~t)o&lléds dIH\)mIG/ﬁZt(IS Hi.i ce
bath, then agitated for 0.5 hours) and the resulting m xture is heated at

75 [err]C for 2. fours. At Qrch‘i&}‘BH ﬂQm%Qd"H;(&&ry@gkﬁ{Bhnéé%E‘Pﬁlé&Mee t he

reaction nediumi1 s added dropw se to a m I ce and wat’er (500 ML

The yel | ow suspefdpen’ 85@&@1@6*%&‘@?11@%9@&?@‘??@% afph@weéna@or@oa to 1
agitation for I270pgr 113ThéoPr BCERbERIR Qxbhtﬂiyﬂﬂﬂslcﬁcm&}@ﬂ:efhhhé @‘Pﬁﬂml)/\@ssﬁ@ied
with water to a,neutral,..pH then. drled@gﬂ reduced P‘% ssur |nt 40
presence of “phddpREist s ngl?f’&?l Hibromidg ar $pluoi it & r%mar ’61!1 £}
bei ge SO| i d, mipmol)&hd|the kdslting mixturdis ﬁ@!ﬁtddl‘ét(aﬁﬂzﬁ@) Ierdpe@aﬁux(estpr 3#hpuré. tBénh

(d. I H; 7.74 g!eg (ﬁ%&i t% Ol% ( %*hé I_Qabtigho 'm%ém dis zidg%d drlop%se to a water/ice mixture

2-chl oro-7-f1l uor quinol'rnecar
2-chl or o- 7-f | udb60 mi}r@mdmagaiacawquﬁhn@d)lnd\mmbm f&ii@iﬂgdjéle(l gtiediinded redticest piesRyra o

lib. 27.2 g, 1%%&3@9&3@9@%@8@'599“1@ sa%wgmg#g Qizghlor omet hane (980 m )

is treated 5 dropwi se with boron tri ar solution in

arbi ont t erhlor ARG oY RoLT e 1 on Book v oDt 8- T, ket 88k gf: ™

medi umis added} idrowilge to a water/ice mxture (500 m) under agi tati on,
the”solid formed is filtered then dried under reduced pressure in order to

(OVB0) - 7. 64 (0T ey: 7. ga Sy Hehidfor ndiihod Ghfsbiect outghlfaey |7, (s

IH. 1.d. Potasswel betheyalo (3 22- 4 mrmlbwaddeddﬂcﬁ splyfidmol Rrebioae-Belugeh
Pot assi um car bapg ﬁ%ugﬂhn&:@rmh;)de' Jokdried Eﬁoﬁl@ltkltl'coni?f 3, 58 mmol) in
2-chloro-7-fl uo X’ %u nol | pnecar bal dehyde (obt ai ned aCé)OI‘ ding to
L.c, 13 g, 13g y mp§1 N- dzmethy rmamide (120 mi) and the mzxture placed under an arg._,,on

atmosphere, is cooled down to 0 °C. Benzyl bromide (7.9 ml, 66 mmol) is added
dropwise and the reaction medium is maintained under agitation at ambient temperature
for 16 hours. The reaction medium is then poured into ice cold water (200 ml) and the
resulting yellow solid is filtered, then taken up in ethanol (200 ml) and concentrated

20 under reduced pressure. The residue is taken up in ethyl ether (200 ml) and the
resulting yellow solid is filtered then dried under reduced pressure in order to produce
135 g (82 %) of a yellow solid, m.p. 228 °C.

o NMR H (CDCl3): 5.29 (s, 2H); 7.2-7.6 (m, 6H); 7.72 (d, 1H); 8.60 (s, 111); 10.52 (s,
TH).
25 le 6-benzyloxy-7-fluore-2-iodo-3-quinolinecarbaldehyde:

A suspension of 6-benzyloxy-2-chloro-7-fluoro-3-quinolinecarbaldehyde (obtained
according to 1.d, 15 g, 47 mmol) and sodium iodide (18 g, 120 mmol) in anhydrous
acetonitrile (500 mli) is treated with a catalytic quantity of concentrated hydrochloric
acid (1.2 ml), then taken to reflux under argon for 8 hours. The reaction mixture is then
30 concentrated to 20 % of the initial volume, then treated with a 10% agueous solution of
sodium bicarbonate o a neutral pH, then filtered and washed successively with water,
ethanol and ethyl ether in order to produce 13 g (68 %) of a yellow solid, m.p. 210 °C.



15 anhydrous N. N-di net hyl formarnide (120 m) and the m xture, placed
under an argon atnosphere, is cooled dowmm to O 'C. Benzyl bromde (7.9 m,
66 mmol ) is added dropwi se and the reaction nmediumis maintai ned under
agitation at anbient tenperature for 16 hours. The reaction nmediumis then
poured into ice cold water (200 m ) and the resulting yellow solid is
filtered, then taken in ethanol (200 m) and concentrated 20 under
reduced pressurl‘éMRTHé(E@ﬁadu%% &, RHketA s, it )it 43/ (m.eXther. 7¢ 260U H $.3848 1the
resulting yell %?iods' js filtered then dried under reduced pressure in
order to produce 15 g (82 %9 of a yellowsolid, mp. 228 [err]C. NV\R'H
ESCDCE'EB 2529 (]S g 2H 7. 267be?lzyloxy 9|}Quoro~2~mdo §~q1;lllrll_glyltr18etl?§9no s, IH; 10.52

g Benzy: oxy- Z fArx] :Jcmspeas;?@d@f 36%hi50&>>ty:3'ﬁﬂabﬂibéﬁ -thEby3di mdhr&bﬁ‘b&ﬂﬂéhydﬂ @bbtained
enzyl oxy-2-¢ oro 7 I i_nol.i necar 0 e cordi n

to I.d, 15 g, 25¥ égoﬁ Lt L dn (’Y%‘ fﬁll@ég &D ?m%‘ Cgn‘i’ﬁ a* e

acetonitrile (Hﬁﬂohyldyxdc 5{1186 eqt4ddmmdh aﬁﬂmtlahglxurl of rpactivini ttiye oefactxmm:(e:dtunatl&ad

hydrochloric a { u g (g

The reaction mé?ﬁ ﬁér“éfralgeg ’F%r?%ier ?{ég@ed o%gleetn eéﬁ: £eda’qut.J)3 ggﬁm o%r ?1 ﬁglfelg’n?&? ?Hé}?%(;%

vol ume, then t regeeandgthiarohinigderde pesiyee, s8eudyivs wiergedicgprissue.bdat’é b a

neutral pH, thegrfihiteedord Andigpehed successively with water, ethanol and
et hyl et her |n order to produce 13 g (68 % of a yellow SO|Id mp. 210

[5ﬁ|;r]$ 74 (@ |WM§{%§5FL3H ﬁ&%l)ﬁ? (zm ?Hﬁ(fuf)‘?’ﬁfjmjl'ﬁ) 765 (@3 hM

6- benzyl oxy- 7- f8.09(s01E).i odo- 3- qui nol yl net hanol : A suspensi on of
6- bénzyloxy 7-fl uoro-2-iodo- 3-qui nol i necar bal dehyde (obtained 5 accordi ng

tol.e, 13 g, rrrml) in t sodi um

bor ohydri de (1 g 48 F{E@@&Cﬁt’z gﬁ%gﬁmgpdr Jlﬂgil R%&{%e reaction
nmedi um i s conce’htﬂfﬂéfvé%lOﬁﬁrﬂ%ﬁhb’bB&tﬁéﬂiapr?eﬁé‘@r@th%nymfék@(Pf@mrw qogosinigeto. the
filtered, was henﬂet%@ Rcyaibed iRnge P&E&ﬁ”&ﬂ) I!cﬁtx&{ ﬁ@ﬁ/ﬁ@ﬂUO@d@'Cﬁ yab4 e mnshily bh®

uad?rCDrCig;J C%d Suéy r!(;ij_ﬁe ?&J@g 592& m gcg;:@gltencles ?I ,LB 1s &-feegqi (x&g 1r1p5ethv%1léﬁe R
(d, IH; ch!orlde (74 ml, 586 mmol), taken to reflux for 3 hours, then agitated at ambient
temperature for 16 hours. The reaction medium is then treated with water (100 ml} and
concentrated to dryness after elimination of the insolubles by filtration. The residue is
taken up in ethyl acetate and washed successively with water and with an aqueous
20  solution saturated in sodium chloride. The organic phase is dried, concentrated under
reduced pressure, and the residue is taken up in diethyl ether in order to produce after
filtration and drying 30 g (88 %) of a white solid, m.p. 168 °C.

[ NMR 'H (CDCls): 1.22 (t, 3H); 2.96 (q. 2H); 6.88 (d, 1H); 7.05 (s, 1H); 7.49(d, 11I);
13.2 (br, 1H).
25  l.h tert-butyl 3-hydroxy-3-(2-0x0-1,2-dihydro-4-pyridinyl)pentancate:

A solution of diisopropylamine (35 ml, 250 mmol) in anhydrous tetrahydrofuran (275
mi) is treated dropwise at 0 °C, under argon, with n-butyllithium (2.5 M in hexane, 100
ml, 250 mmol). The resulting mixture is agitated at 0°C for 15 min, then cooled down
to -78 °C and treated with fert-butyl acetate (33.8 ml, 250 mmol). After agitation at
30 -78 °C for 15 min, the resulting lithiated reagent is added dropwise, over 1 hour, using a
transfer canula, to a solution of 1-(2-oxo-1,2-dihydro-4-pyridinyl)-1-propanone
(obtained according to 1.g, 15.2 g, 100 mmol) at -78 °C in anhydrous tetrahydrofuran
(330 ml) and the resulting mixture is maintained at -78 °C for 15 min, then allowed to
return to 0 °C for 1 hour. The reaction medium is hydrolyzed by the addition of water



8. 0 (s, I H. I.g.

1- (2- oxo-1, 2-di hydro-4-pyridinyl)-1-propanone: A m xture of

4-(2-ethyl -1, 3-di oxan- 2-yl ) - 2-nmet hoxypyri di ne (prepared according to the
met hod described in the Patent Application _BCI/FR96/00980, 57 g, 255 mmol)
and 15 sodiumiodide (88 g, 580 nmml) in acetonitrile (I 1) is treated
with trinmethvlsilane chloride (74 m, 586 nmmol ), taken to reflux for 3
hours, then agi (Gt md) thtn ambiendles erpsapéree dfOindkd rétidéd pre?sh@e I gae trédddue is

mediumis then t and.concentr

after elininati oaﬁl(glgélsqﬁgt%yﬁso Iaengi ]Yge r?su%t{ntéa%o H)n lf%asﬁ%cg“&h ‘ig[gly gr?mﬁp
in ethyl acet at eongaeiraigds hElze l@&da@§§umh§’fedmtdmtkmﬁtedrer amdifi htx‘edhxraordaxquoqmmceo
sol ution sat ur ab@g drfins 9fli WTBE ) %h%ﬁeE@ﬁ%%Eaﬁ 7ecphase is dried,

concentrat ed under r'educed pres ure esidue is taken up |n dlethyl
ether in ord fter filtration and dr 30 (88 %

white solid,”>m b’(ﬁfﬂgég‘ vIR-Q7HL. BEDICh3§ (s, PHL. 14 {q @%y ?99?61 @%}) 42?4)6 BHBS
(d, 1-); 7.05 (S,ESMﬂ)lH}YééQ(s(,dH)ﬂiﬂ)ﬁd 18);,210k®s, 1l)H) . 25

tert-butyl 3-hydroxy-3-(2-oxo-1,2-di |ydro 4- pyrldlnvl)pentanoate

| ut f di | y.d t et
(275 m) Ts trelted diopw SETHY L ElaE s Jufo MG B lfﬁ%ﬁx}ﬁ?? 25
Min hexane, 1 o®-h; dlmorﬁmw)ldmyﬂé hydrokypengantaxd:ure is agitated at OC
for 15 mn, t he@ capler dcﬂ)ﬂﬂelt 0 78&r & r]a&:h@slﬂg%r&r egf e%%n%ﬂo& eztfgll%{'{)t ?’L%odo-

acetate (33 250 nmol fter Itatro
the resul tiHy | ?ﬁﬁi”&{y@aetﬁ@é}j&?ﬁtam@ %F@@@@&iﬁdpﬁdwé)é g, dvwnol), iﬁ@@ﬂiﬂ BdiyApxa-3-

transfer canul a(2 &x0-1 &d‘il@'dbﬁ 4%r1d1ﬂ§l)pentanoate (obtained according to L.h, 1 47 g 5.5
1- (2- oxo- 1, 2-di h dro :ii }? fgone (oht ai.ned accordi’ ng} él%
15.2 g, 100 rmo %é}‘TJB/ 1%@% PIDEg r"éﬁ%r‘iﬁﬁuﬁt“aﬁ &R r?ﬁQ—O d
the resulting msxl‘rw@ dmpwme ntidh dizthyhtazodirbedy ta]tcC(_ f.®milF. SrThﬁhd ol}l hehe &bdcﬂwﬁd
toreturn to O e actlon dium i s ro e
addi tion of wate Jn%&{n]e% ﬁ%rné E’%ﬂrﬁl %%‘rll PRSI | egoué?é %P%ﬁe
under reduckd p:eégwrmessm Tl%ﬂe&déng oily. adsstueip takan ephylda@dmbmbmama()ﬂhﬂ)
resul ting sol ut érﬁﬁnwhs%ek@@ﬁﬂﬁgwtﬂ}‘afeh ﬁﬁ@&ﬁfs’%{@ibrﬁ i eﬁarﬁﬁntﬁgl{'h il s%ﬂxratﬁ‘%gueous

residue i s suspended %1 I'n order t
after drying 215081yn eBgri B]Fe %Fg@ﬁf:ﬁi’ba%é?r figed griepsodign spiphstp then doncentrated to

5 ml and acetonitrile is added in order to obtain a white precipitate which is kept at 4°C

for 16 hours. The precipitate is collected by filtration then washed with isopropy! ether
20 in order to produce 1.8 g (55 %) of a white solid, m.p. 174 °C.

NMR 'H (DMSO): 0.73 (1, 3H); 1.27 (s, SH): 1.78 (m, 2H); 2.67 (dd, 2H); 5.12 (s, 2H);
5.26 (s, 2H); 6.40 (d, 1H); 6.52 (s, 1H); 7.3-7.6 (m, 7H); 7.72 (m, 1H): 7.86 (m, 1H).

b Lj. tert-butyl 3-(9-benzyloxy-10-fluoro-4-o0x0-4,6-dihydroindolizino
{1,2-b] quincline-2-y})-3-hydroxypentanoate:
25 A mixture of fert-butyl 3-[1-(6-benzyloxy-7-fluoro-2-iodo-3-quinolylmethyl)-2-oxo-
1,2-dihydro-4-pyridinyl]-3-hydroxypentanoate (obtained according to 1i, 1.6 g
2.4 mmol), tetrabutylammonium bromide (0.77 g, 2.4 mmol), potassium acetate (0.24
ml, 2.4 mmol) and palladium acetate (0.55 g, 2.4 mmol) in anhydrous amy! alcohol (30
mi) is heated at 80 °C under an argon atmosphere for 3 hours, then concentrated under
30 reduced pressure. The residue is taken up in methanol (50 ml) and dichloromethane
(100 mb), filtered through celite then concentrated under reduced pressure in order to
produce a pink solid which is taken up in methanol, then treated with hot activated
carbon. The liquor obtained by filtration is concentrated to 5 ml, then placed at 4 °C for
16 hours. The resulting precipitate is collected by filtration and washed with diethy]
35 ether in order to produce, after drying, 370 mg (29 %) of a white solid, m.p. > 275 °C.



5 NVR [err]H (DVMSO): 0.67 (t, 3H); 1.25 (s, 9H); 1.70 (g. 2H); 2.59 (dd.
-2H); 4.97 (s. 1H); 6.18 (d. 1H); 6.32 (s, 1H,; 7.23 (d, 1H; 11.3 (br, 1

AR R tert-butyl
3-[1- (6-benzyl oxy-7-fl uoro- 2-i odo- 3- qui nol yhget hyl ) - 2-
0x0- 1, 2-di hydr o- 4- pyri di nyl ] - 3- hydr oxypent anoate: A m xture, under an argon
at nosphere, of 6-benzyl oxy-7-fluoro-2-iodo- 10 3-qui nol yl net hanol
(obt ai ned accor Mgy 'HEDMSO): 2.705t, GH)5L.22r(d, PH):t1e83 (@Y 2.37 tddd RHX\5-B- (s, 2H):

(50505, 21ty ) SSRGS R 3 L
t et r ahydr of ur an{d; 28):n1.95 %Idslﬁb;@aiée(aa Jopwi se wi th di ethyl azodicarboxyl ate

(1.3 mM, 7.5 mol). The reaction mxture is then agitated at anbient
tenperature for 6 hours. then concentrated under 15 reduced pressure. The

resul ting oily. Exampiedie | Seizak@y 340 0i1fotb O ethe R0, 6-48Q debihdaignyas hed
wth saturatg—;d aqueous arrme)[lflzgﬂl chlqri \clj‘,: Sgg{;’w t'h saturated aqueous sodi um
chloride. Th® organic phasd!i?? ARINS/yD-SydEAnasPIAARE: t hen concentrat ed
to 5 mM and acetonitrile is added in order to obtain a white precipitate
whi ch is kept aProtedurésot.elBf.Houarsl 1.J7hee gppiied plattaigewvitls 2abldr@tfamdrd$-methoxy-

filtration thens) i i I . I : _ duce, 1,
(55 % of a whi §ermaepdbtoltchRpRbRRKed ol ﬁg 1P B ¥ bRt fydoy- 2,
(s. 9H): 1.78 (Hyorotdrquipolgme-carhgldehyde: Aswhite gadid igphtaingd;2e.p(247 %H) ; 6.40 (d.
1H); 6.52 (s, 1H); 7,3-7.6 (m 7H: 7.72 (m 1H: 7.86 (m 1H. 1.j.

tert- Ibut yl 23- I( §9Nnﬁnzml(pmd)@?f7lz qgega;ﬁ-z.me; 115 nenneey (gl gﬂj;hﬁoﬁspﬂﬂ);

ui nol i ne- 2- z 37 X : m Xt u rf-bu

(6 benil oxad A2 B FHESD Garteir ot 172 os: 797 (L 855

1, 2-di hvdr o- 4- p¥H).di nyl ] - 3- hydr oxypent anoate (obtained according to L.i
1.6 g, 2.4 mol). tetrabutyl ai nnonium bromde (0.77 g, 2.4 mol).

pot assi um acetate (0.24 m, 2.4 mmol) and pall adium acetate (0.55 g, 2.4

mol ) in anhydrpusmaRyd: al gohe I%Q“ﬁf%"§%§1§?"§'g%‘ﬁ§b@5"°8‘9= - dim 96 dofiDind" 90N

at nosphere for ours, then _coricentra reduced pressure. The
residue is taken up in met Haddh! quinpline2-whinpentanostesr onet hane (100 nl),
filtered through celite then concentrated under reduced pressure in order

to produce a pilik solid whietiylidsmetkBED-onp-1\NdIREPFRBQ uindlinetarbbedhd Wi th
S -t hen B achd atop po ey Btin? AR U S e DEmED i SePeEPR pidenirue
col l ected by fi{30mald isoaidedhdropsidead awblukion o€ 2taylin@betoptehbey (1015 78 enmdld and
produce, after @iyhiohind@ 981 (149 rr%?xol?fin inwa}otu? a0@bdiflite 1% mp, @Ry Lr%&[) X
at 0°C,. The reaction medium is heated up to ambient temperature then treated
dropwise and under argon with a solution of sodium ethylate (obtained with 1.8 g,
20 78 mmol. of sodium in 80 ml of ethanol), then left under agitation for 12 hours at
< ambient temperature. The reaction mixture is then poured into ice cold water (100 ml)
and agitated for two hours, then filtered. The precipitate collected in this way is washed
with water, with ethanol and with ether in order to produce 15.2 g (84 %) of a white
solid.

25 NMR 'H (DMSO): 1.30 (t, 3H); 2.40 (s, 3H); 4.31 (q, 2H); 7.24 (t, 1H); 7.37 (d, 1H);
7.4 (br, 1H); 7.58 (¢, 1H); 7.81 (d, 1H).

3.b. ethyl 2-chloro-4-methyl-3-quinolinecarboxylate:

A suspension of ethyl 4-methyl-2-oxo-1,2-dihydro-3-quinolinecarboxylate (obtained

according to 3.a, 15.2 g, 0.066 mol) in phosphoryl chloride (243 ml) is taken to reflux
30 for 6 hours. The phosphoryl chloride is evaporated under reduced pressure without

taking to dryness, and the viscous residue is poured into ice cold water (300 ml). The
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3.d. tert-butyl 3-[1-(2-chloro-4-methyl-3-quineolylmethyl}-2-ox0-1,2-
20 dihydro-4-pyridinyl]-3-hydroxypentanoate:
A mixture, under an argon atmosphere, of 2-chioro-4-methyl-3-quinolinemethanol
(obtained according to 3.c, 2.08 g, 10 mmol), of fert-butyl 3-hydroxy-3-(2-oxo-1,2-
R dihydro-4-pyridinyl)pentanoate (obtained according to 1.k, 2 g, I! mmol), and
tributylphosphine (2.75 ml, 11 mmol) in anhydrous tetrahydrofuran (40 ml) is treated
25  dropwise with diethyl azodicarboxylate (2.6 ml, 15 mmol). The reaction mixture is then
agitated at ambient temperature for 6 hours, then concentrated under reduced pressure.
The resulting oily residue is taken up in dichloromethane (200 ml) and washed with
saturated aqueous ammonium chloride then with saturated aqueous sodium chloride.
The organic phase is dried over sodium sulphate then concentrated to 5 ml and
30  acetonitrile is added in order to obtain a white precipitate which is kept at 4°C for 16
hours. The precipitate is collected by filtration then washed with isopropyl ether in
order to produce 1.8 g (39 %) of a white solid.



taking to dryness, and the viscous residue is poured into ice cold water
(300 mM). The -23- precipitate obtained in this way is filtered, washed
with water to a neutral pH, then washed with ethanol and with diethyl ether
in order to produce after drying 8.8 g (53.%9.0of a white solid, mnp.

| 10[err]C. NVMR [err]H (CDC13): 1.45 (t, 3H); 2.67 (s, 3H); 4.51 (g, 2H);
7.61 (t. IH: 7.76 (t, IH; 5 8.00 (m 2H. 3.c.
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Example 4: 3-hydroxy-3-(4-oxo0-4,6-dihydrsindolizine [1,2-b] quinoline-2-
yl)pentanitrile:

4.a. 2-chloro-3-quinolylmethanol:
20 A suspension of 2-chloro-3-quinolinecarbaldehyde (19.2 g, 100 mmol) in methanol
(400 ml) is treated with sodium borohydride (5.7 g, 150 mmol). After agitation for
2 hours at ambient temperature, the reaction medium is concentrated under reduced
pressure then taken up in water, filtered, washed with water and with ethanol in order to
produce, after drying under reduced pressure, 15.8 g (81 %) of a white solid, m.p.
25 166 °C.

NMR 'H (DMSO): 4.70 (s, 2H); 5.96 (br, 1H); 7,5-8.2 (m, 4H); 8.48 (s, 1H).

4.b. 3-bromomethyl-2-chloroquinoline:

A solution under argon of 2-chloro-3-quinolylmethanol (obtained according to 4.a, 15.5

g 80 mmol) and triphenylphosphine (32 g, 120 mmol) is treated with small portions of
30 tetrabromomethane (40 g, 120 mmol) while keeping the temperature of the reaction

medium below 30 °C. After agitation under argon for 2 hours at ambient temperature,

the reaction medium is concentrated under reduced pressure, and the residue is purified



safurated aqueous ammoni um chl ori de then with saturated aqueous sodi um

chloride. The organic phase is dried over sodi um sul phate then concentrated

to'5 mM and 30 acetonitrile is added in order to obtain a white

precipitate which is kept at 40C for 16 hours. The precipitate is collected

by filtration then washed with isopropyl ether in order to produce 1.8 g
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2 chl oF o- 3. qui by 1 het RREIR t3iee R 6L aBiacagtigolic, mp. 166 °C.

2-chl or o- 3- qui nol i necar bal dehvde (19.2 g, 100 nmol) in nethanol (400 m) is

treated with soMRBEEORYDr .86 ({ BHY 132 (1650 Hdmin69 (q. 2H):&x 1 tapi, t1h)i B2 oy 412);
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reduced pressure then taken up 1 h er éd, “washed with water and
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W th ethanofsin,grder 1o (o chloro-3-quinolylmethyl)-d-(2-ethyl-13-dioxan-2-y1)-

1,2-dihydro-2-pyridinone:
A solution under argon of 4-(2-ethyl-1,3-dioxan-2-yl}-1,2-dihydro-2-pyridinone
(obtained according to 4.e, 11 g, 52 mmol) in anhydrous tetrahydrofuran (370 ml) is
treated at 0°C with sodium hydride (80 % in mineral oil, 1.68 g, 56 mmol). The
20 resulting mixture is maintained under agitation at 0 °C for 15 min then treated with
3-bromomethyl-2-chloroquinoline (obtained according to 4.b, 13.4 g, 52 mmol) and the
resulting mixture is maintained under agitation at ambient temperature for 24 hours.
The reaction medium is then poured into an aqueous solution saturated in ammonium
chloride (400 ml), the phases are separated, and the agueous phase is extracted with
25  dichloromethane. The combined organic phases are washed with saturated aqueous
sodium chloride, dried over magnesium sulphate and concentrated under reduced
pressure. The residue taken up in diethy! ether forms a precipitate which is coliected by
filtration and dried in order to produce 13.8 g (69 %) of a white solid.

NMR 1H (CDCls): 0.87 (1, 3H); 1,2-1.4 (m, 1H); 1.73 (q, 2H); 1,9-2.2 (m, 1H); 3,6-4.0
30 (m, 4H); 5.39 (s, 2H); 6.26 (d, 1H); 6.33 (d, 1H); 6.70 (d, 1H); 7,3-8.2 (m, 4H); 8.27 (s,
1H).



produce, after diying under reduced pressure, 15.8 g (81 % of a white
solid, mp. 25 166 0OC. NWVR 1H (DMSO): 4.70 (s. 2H); 5.96 (br, I-1);
7,:5-8.2 (m 4H; 8.48 (s. |I-H. 4.b.
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7,6-8.0 (m, 4H); 8.23 (d, 1H); 8.36 (s, 1H).

4.1. 2-(2-ethyl-2-oxiranyl)-4,6-dihydreindelizino {1,2-5] quinoline-
4-omne:

A solution of 1-(4-ox0-4,6-dihydroindolizino [1,2-4] quinoline-2-vl)-1-propanone
20 (obtained according to 4.e. 1.74 g, 6 mmol) and trimethylsulphonium iodide (2.45 g, 12
mmol) in anhydrous dimethylsulphoxide (30 ml) at 13 °C is placed under an argon
atmosphere and treated dropwise with a solution of potassium fert-butylate (1.34 g, 12
mmol) in anhydrous dimethylsulphoxide (8 ml). The resulting mixture is agitated for
15 min at ambient temperature. The reaction medium is poured into a 20% aqueous
25  solution of acetic acid (50 ml) and extracted with dichloromethane (2 x 50 ml). The
combined organic fractions are washed with water and with saturated aqueous sodium
chloride, dried over magnesium sulphate, treated with activated carbon, filtered and
concentrated under reduced pressure. The residue taken up in diethyl ether forms a
precipitate which is collected by filtration and washed with diethyl ether in order to
30 produce after drying 1.23 g (67 %) of a white solid, m.p. 232 °C.

NMR H (DMSO): 0.92 (t, 3H); 1.77 (m, 1H); 2.34 (m, 1H): 2.83 (d, 1H); 3.15 (d, 1H);
5.22 (s, 2H); 6.56 (s, 1H); 7.14 (s, 1H); 7.70 (¢, 1H); 7.85 (&, 1H); 8.06 (d, 1H): 8.11 (d,
1H); 8.67 (s. 1H).



20 resulting mxture is maintained under agitation at O [err]C for 15 mn
then treated with 3-brommonet hyl - 2- chl oroqui nol i ne (obtai ned according to
4.b, 13.4 g, 52 mmol) and the resulting m xture is maintai ned under
agitation at anbient tenperature for 24 hourgs. The reaction nmediumis then
poured into an aqueous solution saturated in amonium chloride (400 m),
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residue i s suspen er i'n order to produce after filtration
and drying 4.3 %yﬁll_% of a white solid. mp. > 275 [err]C. 15 NVR

[err]H (CDCP3) : NMB 7T ((DM§): @793t dH):2iBd gn 38y §;9426p; 1¥D:19-16d (dd. HHH):
7,6-8.0 (m 4H)5.28({3H§05.91 ) 1HB-63B (@s18); M35 (d, 1H); 7.70 (t, 1H); 7.86 (t, 1H); 8.14 (m,

2H); 8.67 (s, 1H).

Example 5: tert-butyl 3-hydroxy-3-(4-6x0-4,6-dihydroindolizine [1,2-5]
guinoline-2-yl)pentaneate:

20 A solution of diisopropylamine (0.79 ml, 6 mmol) in anhydrous tetrahydrofuran (12 ml)
is treated dropwise at O °C, under argon, with n-butyllithium (1.6 M in hexane, 3.75 m),
- 6 mmol). The resulting mixture is agitated at 0 °C for 15 min, then cooled down to
-78 °C and treated with fert-butyl acetate (0.81 ml, 6 mmol). After agitation at -78 °C
for 15 min, the resulting lithiated reagent is treated dropwise with a solution of 1-(4-
25  oxo-4,6-dihydroindolizino [1,2-b] quinoline-2-yl)-1-propanone (obtained according
to 4.e, 870 mg, 3 mmol) in anhydrous tetrahydrofuran (10 ml) and the resulting mixture
is maintained at -78 °C for 15 min, then allowed to return to 0 °C for 1 hour. The
reaction medium is hydrolyzed by the addition of an aqueous solution saturated in
ammonium chloride (60 mi) and the resulting mixture is extracted with ethyl acetate.
30 The combined organic phases are washed with saturated aqueous sodium chioride, dried
over magnesium sulphate and concentrated under reduced pressure. The residue is
recrystallized from ethyl alcohol in order to produce 800 mg (66 %) of a white solid,

m.p. 213 °C.



4. 1. 2-(2-ethyl-2-oxiraiiyl)-4,6-di hvdroindolizino [1, 2-bl
qui nol i ne- 4-one: A solution of 1-(4-o0xo0-4,6-dihydroindolizino [1,2-b]
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mol ) in anhydr dIMRAENMEDOLE GL86HQ3EH et .8 (sriSH); 1.8héy. 2881285 adyl, BH)t b4 (si $H):
agitated for 15:m aphhent; e t Uk 07 <l he; 1k [ b 1S PeYH
"o a 20% aquesrs SeDr R T Eh P TRELE 1 el REIER S CLER N DS R,
di chl or omet hane 11 &356. Hil).. The conbined organic fractions are washed with
wat er and with saturated aqueous sodium chloride, dried over nmagnhesi um

sul phate. treated with activated carbon, filtered and concentrated under

reduced pressur @;xaﬁg.g §:6Si A3y <9 B-UPodou,6Hdetyirbindelifine (R B% qainRliae2pi t at e
which is colLecte y fi Itrq%i;oﬁ‘ﬁznd@'shed V\Aw di et hyl f[etir?g? in order to
30 produce’after drying 1Y'2%" "(°6°7a“f\£§' of a white solid, mp. 232 [err]C.
NVR'H (DVMBO): 0.92 (t, 3H); 1.77 (m IH; 2.34 (m IH; 2.83 (d, IH; 3.15
(d, 1H; 5.22 (re-Bidy} 3ey8oxlsS-(4hddo-4,-diydfenddlienp [2,278] @uipolindy3-ylip@Hanpate
IH); 8.06 (d, 1 : ; 7.LSq k- o F ” . :
3- hydr oxy- 3- ( 4- g%(b(%- Hedéja 8@?8%?% r?d???zrlng’o 1[8% %Dq{fi_ﬁé%?dn.ﬁ th_g trifluoroacetic acid
2-yl ) pent ani tri K& mB fobl loios ambirst tempporuisf Tae seaniipmmenium iseraeanypied ander
(ol _615 SOBUt ' Onmrécﬁ‘xgéh?ﬁﬂékﬁfé? rt‘ﬁ(%ﬂ%ﬂ&nimltﬁﬁ%n@hmd dondenthaidd Agag dTHe' r'leémﬁ haldesiiupy |
f ?:2{ eg <(’:1t ' ?8 ' CiW(ﬁejtpngmph)c, ?@'Hlsgprg&?%éajéo' V hglgggllle%e%r[g; 'fﬁ%‘gt?on( an was}leé With
oxitranyl ) - 4. 6- diabetehetinoed: ko produdelafier dyinguisoahg (9024 afmevifichibld eg. 28<C.di ng
to 4.f, 410 ng, 1.35 nmmol) in anhydrous dichl oronethane (26 m) and the
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conbi ned organi gifjractions are washed with water and with saturated aqueous
sodium chl oride. dried over magnesi um sul phate, filtered

15 Example7: 3-(9-benzyloxy-10-fluorc-4-ox0-4,6-dihydroindolizine
[1,2-b]quinoline-2-yI)-3-hydroxypentanoic acid:

The procedure of Example 6 is applied, replacing the ters-butyl 3-hydroxy-3-(4-ox0-4,6-

dihydroindolizino [1.2-b] quincline-2-yl)pentanoate with ferf-butyl 3-(9-benzyloxy-10-

fluoro-4-oxo0-4,6-dihydroindolizino {1.2-h] quinoline-2-y1)-3-hydroxypentanoate
20  (obtained according to 1). A yellow solid is obtained, m.p. 268 °C.

NMR 'H (DMSO): 0.73 (t, 3H); 1.86 (m, 2H); 2.84 (dd, 2H); 5.20 (s, 2H); 5.30 (s, 1H);
5.37 (s, 2H); 6.60 (s, 1H); 7.22 (s, 1H); 7,3-7.7 (m, 5H); 7.87 (d, 1H); 7.95 (d, 1H); 8.55
(s, 1H); 12.14 (br, 1H).

Example 8: 3-(10-fluoro-9-methoxy-4-0x0-4,6-dihydro-indolizino |1,2-5}
25 quinoline-2-yl)-3-hydroxypentanoic acid:

The procedure of Example 6 is applied, replacing the ferr-butyl 3-hydroxy-3-(4-oxo-4,6-
dihydroindolizino {1,2-4] quinoline-2-yl)pentanoate with sert-butyl 3-(10-fluoro-9-
methoxy-4-ox0-4,6-dihydroindolizino] 1,2-b]quinoline-2-y1)-3-hydroxy-pentanoate
obtained according to 2). A white solid is obtained; m.p. > 250 °C.



and concentrated under reduced pressure. The residue is purified by colum
chromat ography (Si Q2. net hanol /di chl oronet hane: 6/94) in order to produce
122 mg (27 %9 of a white solid, mp. 282 'C 15 NVR [err]H (DVMSO: 0.75
(t, 3H; 1.85 (m IH: 1.94 (m |IH: 3.15 (dd, IH; 5.23 (s, 2H); 5.91 (s,
IH); 6.70 (d, 1H); 7.35 (d, IH; 7.70 (t, 1H); 7.86 (t, .1H); 8.14 (m 2H);
8.67 (s, 1 H). Exanpl e5: tert-butyl

3- hydr oxy- 3- (4- DR AHEDMSOH 004l 3H)z 1.86 (h 1212y . sqqﬂmmneoz{y BHrent Bfso2E:

Lot rahydr of ur anSCrAohif O 638 udFT o Ko mat & 1P TR B8 RTHSR Ry 121

n-butyl lithium (&, M in hexane, 3.75 m, 6 mml). The resulting nmixture is
agitated at 0 OC for 15 mn. then cooled down to -78 OCandtreated W th
lert-butyl acetate (0.81 ml. 6 nmol). After agitation at -78 'C for 15

mn, the resul tmgxﬂmtm' at eﬁlﬁ&ﬁ&ﬁrﬁmﬁeﬁﬁﬁme 46 &ﬁnmﬁzih@PSpbpti on of

1] - (4 25 0XO- ydroi n oI i z& qU| noli ne-2-yl) propanone
(obt ai ned aceéording to 4. e, I8REling;? "ygpﬁlhtap?m@ﬁl anhydr ous tetrahYdrof uran

(10 mM) and the resulting mxture is maintained at -78 OC for 15 mn, then
al | oned to ret uffhe procBdurEof Brarmpll 6y applibé, redaditg tho tdreﬂhwhi%ﬁdrby'dﬁqﬂ-y)xed by

the addition of ABaRMERYReSPLAL! UlRRhORRALAMRITRN WH SOLPH 68,0800

and the resultlng rels acetate.

conbi ned or gani mq&k}%woa‘% e-dikydtodmilolikinh s bt 2rhht e@lﬁdmﬂuﬁ)wo’@rm c hiobtainge,
dried over rragnggdoygnl? %h@; @,hggggigqglgﬁgitn@@t,ﬁg ynglescreduced pressure. The

residue is recrystall fromethyl alcohol in order to produce 800 ny (66

% of a whit SO|Id, 1H ) 37
CCor: "1 48 (Al tnsl) bl 1 80 6 2 o hba 4 a5 By 241y

I H), 7.42 (s, I K61 (€. 16@, (06 ($, HH); T7B@, (H); 71841, 1TF)OR14 (6, 1HM)8.2B(d22H;d 2. 1l (Hy,;
8.37 (s. IH. Eﬁ@rpl e 6: 3- hydr oxy- 3- (4- oxo- 4, 6-di hydr oi ndol i zi no
[1,2-b] quinoli 2- 5 yl ) pentanoic acid: tert-butyl

3- hydr oxy- 3- (4- oxo- 4, 6- di hydroi ndol i zino [1, 2-b] quinoline-2-yl)pentanoate
(obtai ned according to 5, 750 ng, 1.85 mmol) is treated with

trifluoroaceti cEzxample 10: 3-(9-benzyloxy-4-0x0-4,6-dihydroindolizino [1,2-5] quincline-2-

yD-3-hydroxypentanoic acid:

15  The procedures of Examples 1., 1.j and 6 are applied, replacing the 6-benzyloxy-7-
fluoro-2-iodo-3-quinolylmethanol with 6-benzyloxy-2-iodo-3-quinolylmethanol
(obtained according to the method described in Patent Application PCT/FR96/00980).
A white solid is obtained; m.p. 278 °C with phase transition at 180 °C.

NMR H (BMSO): 0.74 (t, 3H); 1.87 {m, 2H); 2.84 (dd, 2H); 5.19 (s, 2H): 5.29 (s, 3H);
20 6.59 (s, 1H): 7.22 (s, 1H): 7,3-7.7 (m, 7TH); 8.07 (d, 1H); 8.51 (s, 1H); 12.13 (br, 1H).

Example 11:  3-(10-chlore-9-methyl-4-ox0-4,6-dihydro-indolizino [1,2-5]
guinoline-2-yl}-3-hydroxypentanoic acid:

The procedures of Examples 1.a, 1.b, L.e, 1.f, 1.i, 1.j and 6 are applied starting with 3-
chloro-4-methylaniline instead of 3-fluoro-4-methoxyaniline. A light beige solid is
25  obtained, m.p. > 250 °C.

NMR 'H (DMSO): 0.73 (¢, 3H); 1.86 (m, 2H); 2.53 (s, 3H); 2.84 (dd, 2H); 5.18 (s, 2H);
5.31 (br, 1H); 6.62 (s, 1H); 7.26 (s. 1H); 8.07 (s, 1H); 8.18 (s, 1H); 8.58 (s, 1H); 12.14
(br, 1HD).



(10 M) -for | hour at anbient tenperature. The reaction nediumis
concentrated under reduced pressure, taken up with tol uene and concentrated
again. The residue, taken up 10 in acetone (10 m), fornms a precipitate
which is collected by filtration and washedsyith acetone in order to
produce after drying 450 ng (69 %) of a white solid, mp. 285 [err]C. NWR
"H(DMSO): 0.76 (t, 3H); 1.88 (m 2H); 2.84 (dd. 2H); 5.22 (s, 2H); 6.62
(s, IH; 7.29 (Exahpld12:7. 7hefty! 3hlroxy-BH- 6>|tq-4,lﬁ~d'iﬁj7d18itik[bliéiiln [Leds} 8.15 (d,
IH); 8.66 (s, IH; 12.1 (br e 7:

3- (9-benzyl oxy- 10-f | uor o- 4-3 'Ll%n%igl)ﬁylﬁé0| fdol i zi no [1, 2-b]

qui nol i ne-2-yl)-3. hydroxypent anoi ¢ acid: The procedure of Exanple 6 is
applied, repi acﬁngsothﬁémt et vudyexySi-tyetrodp-dihydfaindpliging, d1,2-b] quinoline-2-yl)-
di hvdr oi ndol i zi éhtﬁﬂm@a@]i (@malﬂe& bd&@fd?ﬁ%ﬂo)tﬁ@ﬁio%é’&ﬁ‘é 8f Bhdplk 3! 'ngb 5 mmol)

3-(9-benzyl oxv-10: flu droi ndol i zi no

qui( nol i ne}lz- I ) a@d I'W’Ehg %%E&;&bﬁ’cl ! WOI Uoficthasyiphosise dp rﬁrﬁatﬁ% dgpwige with

z/el I (2)v|_\:) so|2i g4i ?a(pitbads peid, (1K) 0.5 @6215 rrﬁLinol)"‘afl?d thd redVB) m1>@ur33s ééxtata’&%r 1 hoBGat
m 2. -

(s 11hy: 7 22" poiedfJemeprdis! Sructcatiin Bt o5, poiity ingig¢ ooy witg) 25ndl

(s, | H; 12. 14egtmctedivith dichozompdtleans (2 x 25 ml}- t(lacombmed organic fractions are washed

0-f 1 uor o- 9- et h@vxtYl @alg?%@edzl ’ guggugygcgd?ﬁlhngf?llo?ﬁé NQridd: Qe Fdgnesium su hate. and
qui nol i ne 2- @/ roxypent anoi ¢ aci d: FeT oSSt o PRI pi P
appl i ed, acF‘Pfﬁ’emﬁ?éeq éﬁ er geduged QI%WPOXWBEMU%%P«W ug- mdilﬂbldr@hﬁiderm?zﬂno

[1,2-b] qw nol | BReci mle) WEitk a9 6alteRted Bynfiku@fibn BHY YhasRed( Viih fdidd1 Qe in order to
nmet hoxy- 4- oxo- 4

d
2- BFqui nol i ne- Zt’Sﬂd)’C%g/%g 5 ZI n %t?%f*bﬂk“é‘? 89 B 3rdlnb to 2). A white
solid is obtained; mnp. >250C -29 - NWR [err]H (DVBO): 0.74 (t, 3H);

1.86 (m 2H); ZNMR('HCIDM{N)) 047408 3¢8; 1.8Hm, H~I)J,9 96gdd, 28); 3.50 29 3[r5.23 ¢d) 2H);
6.35 EE; IH) ; 75%8%%4{)"%})@ 15, 24 B 1157727 ) F86 e, ') 1960, Gin; Y s,
3- hydr oxy- 3?7 iEd-hyl - 4- oxo- 4, 6- di hydroi ndolizino 11 ,2-b 5
qui nol i ne-2-yl ) pentanoi ¢ acid: The procedure of Exanple 6 is applied,
replacing the terl-butyl 3-hvdroxy-3-(4-oxo-4, 6-

Example 13:  fert-butylecarbonyloxy-methyl 3-hydroxy-3-{(4-0x0-4,6-

dihydroindolizino [1,2-5] quinoline-2-yl)pentanoate:

A solution under argon of 3-hydroxy-3-(4-ox0-4,6-dihydroindolizino [1,2-b] quinoline-
2-yl)pentanoic acid (obtained according to 6, 175 mg, 0.5 mmol) and potassium

20 carbonate (100 mg, 0.75 mmol) in N, N-dimethylformamide (10 ml) is treated dropwise
with chloromethyl pivalate (0.14 ml, 1 mmol) and the resulting mixture is agitated for
24 hours at ambient temperature. The reaction medium is poured into water (25 ml),
extracted with ethyl acetate (3 x 25 ml), the combined organic fractions are washed with
saturated aqueous sodium chloride, dried over magnesium sulphate and concentrated

25  under reduced pressure. The residue, taken up in diethyl ether, forms a precipitate
which is collected by filtration and washed with diethyl ether in order to produce after
drying 110 mg (47 %) of a white solid, m.p. 192 °C.

NMR 'H (DMSO): 0.74 (t, 3H); 1.02 (s, 9H); 1.88 (m, 2H); 2.99 (dd, 2H); 5.21 (s, 2H);
5.35 (s, 1H); 5.58 (dd, 2H), 6.62 (s, 1H); 7.30 (s, 1H); 7.70 (¢, 1H); 7.85 (¢, 1¥); 8.1 (d,
30 1H): 8.15 (d, 1H); 8.67 (s, 1H).



di hydroi ndolizino [1,2-b] quinoline-2-yl)pentanoate with |ert-butyl

3- hydroxy-3-(7- nethyl -4-o0xo0-4,.6-di hydroindoli zi no [1, 2-D]

gut nol i ne- 2-vl ) pentanoate (obtained according to 3). A white solid is
obtained; mp. > 250 -C. 10 NVR | -H (DVBGBiI-0.73 (tn 3H); 1.86 (m 2H)I-
2.77 (s, 3H: 2.84 (dd. 21-1); 5.22 (s, 2H); 6.61 (s. IU; 7.26 (s, IH);
7.72 (t. IH: 7.84 (t, 1H: 8.14 (d, IH,; 8.25 (d, IH; 12.1 (br, 1H).
Exanpl e 10: 3- (9- benzyl oxy- 4- oxo- 4, 6-di hydroi ndolizino [f ,2-Db]

qui noline-2- yl)-3-h droxypentan0| acj cedures of anpl es
O % B Dl drsnng et St ey DpropyIl-E6:

tl uoro-2-iodo- 3-qui nol yl mt&iﬁy@hmdoli&h{d‘(lﬂ b] quinoline-4-one:

6- benzyl oxy- 2-i odo- 3- qui nol yl net hanol (obtained according to the method

descri bed in Paten plication [ FR96/,0098 ed;

o 278 [err] C‘\Af"?‘t‘fp‘%‘h‘é{’éi&r erdhal Trafroar 2180 par e Ao Rk Py gl

(t, 3H); 1.87 (dhylRehtani2ilg4(obtkdned2 dpqording 9tq she 2ppcedBre2 f ( l;xarBH): 42070 m8g.59
s. 1 I

(b, 119 Benpr2 o/ sfifslyiify dillacicanth, odimyBy2hacs %‘ﬁ“&% ot 2o

[1 2-b] qui nol i ﬁé-dﬁm}'ﬁ}mSLXWd@%Wbé%tt%lH@?%(%&lhis m@éedp%@@&ﬁr%E 20p0uSc aniiees
.a, 1.b, |l.e, |resf1 ting'méss] whiH r@seﬁib%sagﬁﬂ{ '1?@6&&@%%&&%?@&1@1‘ mmdeﬁ ml) and

chloro4 rrethvl ‘ik steeﬁ oro 0X N A i ght beK%e

ol T s oe " opeairigroeitans P ThesqRish G S ey TG g

1.86 (m 211); %eﬁ&oﬁ&ntraﬂdd).md& r€dbicéd gressrd. ; The rlaﬁd(lfs talh lipiin Bneﬂﬂvl eﬂher tdrhk;

6.62 (s, | Hi% azpq'e& Ef\tel%x hslsoc%H&%Ed Hl_bﬁlttnﬁiq}lsan% surlfidll byCeotiind %hro%alfggraphy

12. 14 (br,
3- hiydr oxy- 3- ( 4- 65@6124a®11d|ahzyldn@hm6ﬁmﬁormnqﬂlar@ 63/16(P0n st order t2-ppeduse AP aroEbe:

A sol ution of 3ohydneedolid R%0s 45@=@i hydroi ndoli zino [1.2-h]
qui nol i ne-2-vi)- ‘pentanoi c aci d (obtai ned according to the procedure of

Exanmple 6, 175 0 and yl. i odi )

di et hyl sul phome ﬁtm%é&‘ 8'r78 égﬁwq ér? é‘a‘uégﬁs s??dg (Illr\l"p; O'M;Prdid 8H§

mol ) and the r &d8I(s,128); S173 (bt €H); 35 gl Bed.2Vqd, H)hD.G0 (alH); 7.85 (1, 1H): 8.11 (d,
15 1H); 8.16 (d, 1H); 8.65 (s, 1H); 12.5 (br, 1H).

Pharmacelogical study of the products of the invention

1. Inhibition test of the relaxation of supercoiled DNA induced by
topoisomerase 1.

Supercoiled plasmidic DNA (pUC 19, Pharmacia Biotech, Orsay, France, 300 ng) is
20  incubated at 37°C for 15 min in the presence of calf thymus topoisomerase 1 (Gibco-
BRL, Paisley, United Kingdom, 1 unit) in 20 pl of reaction buffer (Tris-HCl pH 7.5: 50
mM, KCl: 50 mM, DTT: 0.5 mM, MgClz: 16 mM, EDTA: 0.1 mM, bovine serum
albumin: 0.030 mg/ml) and of a potential inhibitor (prepared in a 50 mM
extemporaneous solution in dimethylsulphoxide, then diluted with distilled water in
25  order to obtain a final concentration of 500 pM, 200 uM, 100 uM or 10 uM, not
exceeding 1% of dimethylsulphoxide). The reaction is stopped by the addition of 3 ul
of a denaturing solution (proteinase K: 500 pg/ml, sodium dodecylsulphate: 1 %,
EDTA: 20 mM) followed by incubation at 37°C for 30 min, then 2 pl of a loading
buffer (bromophenol blue: 0.3 %, sodium hydrogen phosphate: 10 mM, polysucrose
30 Ficoll®-400: 16%) are added and the sample is placed on a 1.2% agarose gel (Sea-
Kem-GTG, FMC Bioproducts/Tebu, Perray-en-Yvelines, France) containing 2 pg/ml of
chloroguine. The electrophoretic migration is carried out at a voltage of 1V/em for 20



anbi ent tenperature. The reaction nediumis poured into ice cold water (25
m), extracted with dichloronethane (2 x 25 m ), the conbined organic
fractions are washed with saturated aqueous sodi umchloride, dried over
~magnesi um sul phate and 10 concentrated under reduced pressure. The
residue taken up in diethyl ether forns a precipitate which is collected by
filtration and washed with diethyl ether in order to produce after drying
100 ng (55 % ohowrswhiitheresdéulationmoP the> eRbPophorestVRiffeer (ThstHOWBE) mM), fedifh,

3H); 1.89 (m 2 2H) .1 SRl 3. 23 2H).. 5.3 S. 1 H);
o 6 (s, 1+, 70yepSrphgsthasElly s B 1 g il [ghneriSlined s iy
(s, 15 1H). Exatpl eghd: ethidiver bramitlyl tber blortygrephed ey biltraviolet light at 312 nm

3- hydr oxy- 3- (4 ?@D%aﬁleradvméilm%ﬂgﬁl Lfdnn?ra%&]:e)zﬂk:}]su?memc analysis (BioProfil image
qui nol i ne- 2- ent anoat e: tion _uh ar
3- hydr oxy- 3- 4 ésk%mr &litherr-avgiah dayong Ewcr)lallpvw] thg urerrentage of zelpyedpBNansihc

aci d (obtained ?&»ﬁ&ft db RGkal DN tol BS eﬁﬂess@d Dat"iA® choRREoRQBESILBT #dibitor. The

b t 100 NK- d a
G opwi 6wt Lh cHRBKOIES 11 Bl VAI T (obSamfor henHmostiicot Rl

mxture i s agitatreapbuling® Bxantge at Iaa{mjea@tthettatraﬁfcamtwuens greater eaﬁtnoanvi the

Tl 3 B0 S BT B G Sh aamgt‘ooﬁ«sem

under

sodlunlchloﬁ@dePn@mmG&ﬁWMeﬁfWQq&@Sﬂaﬁﬂsulphate and concentrated 25
taken up in diethyl

reduced pressure. The residue, ether, forns a

precipitate Whipeh=s—eoteetet—by—rtrator—eane—nashed—n-th—th-ethy—ethe

in order to pr@duce after dryi ?) e solid, mp. "r
'CS“NWR [err] H|(DVBO : 0.74 (t 1%5,91”8# %‘%Ehﬁ&@)wﬁm 2H); 2.99 (dd.
2H); 5.21 (s, 2H); 5.35 (s 5.58 (dd, 2H), 6.62 (s, TH); 7.30 (s.
IH)-; 7.70 (t, |1 t, 1H) 8.11 (d, 1H); 8.67
(s. IH). 3] %%J“'ﬁs 4. 2-1 h- yd?g)xh{/éﬁwf}@m@“}ﬁ)
H 1,2, 3,4-tetrazo-5- yI met hyl )progyl | -4, 6- di hydrofndolizino tjl, 2-2}
qui nol i ne-4-ong: A sol utiop undé ar ggn of100 200 00
3- hydr oxy- 3- ( 4{oxo=46=drhydrorndott+zimno—{ 1, 2=h—ptinotines
2-vl) pentani trill echophinabmed apeprding |t ogkhe pyocedype ofs Fxgmlss ¢4 3 §0 1U.
Example 6 952+2.8 285+3.5 155+3.6 10.3+£2.8
TABLE I
2. Inhibition test of the relaxation of supercoiled DNA induced by

topeisomerase II.

Supercoiled plasmidic DNA (pUC 19, Pharmacia Biotech, Orsay, Frérnce-, 300 ng) is
15  incubated at 37°C for 15 min in the presence of calf thymus topoisomerase I (Gibco-
BRL, Paisley, United Kingdom, 7 units) in 20 pl of reaction buffer (Tris-HCl pH 7.9: 10
mM, KCl: 50 mM, NaCl: 50 mM, MgCl2: 5 mM, ATP: 1 mM, EDTA: 100 mM, bovine
serum albumin: 15 mg/ml) and of a potential inhibitor (prepared in a 50 mM
extemporaneous solution in dimethylsulphoxide, then diluted with distitled water in
order to obtain a final concentration of 500 uM, 200 uM, 100 uM or 10 uM, not

exceeding 1% of dimethylsulphoxide). The reaction is stopped by the addition of 3 ul

20

of a denaturing solution (proteinase K: 500 ug/ml, sodium dodecyisulphate: 1 %,
EDTA: 20 mM) followed by incubation at 37°C for 30 min, then 2 pl of a loading
buffer (bromophenol blue: 0.3 %, sodium hydrogen phosphate: 10 mM, polysucrose



5 0.21 mmol). of trinethylsilyl nitride (0.083 m, 0.63 mmol) and of a
catalytic quantity of dibutyltin oxide (5 ng) in toluene (5 mM) is heated
to-reflux for 2 hours. The resulting mass. which resenbles gum is treated
with trimethylsilyl nitride (1 m) and 1,2-dschloroethane (2 m). The

sol ution obtained is agitated for 1 hour at tenperature then concentrated
under reduced pressure. The residue, taken up in diethyl ether, forns 10

a precipitate wic@h&@mql@y@@@dddvﬂ drid| the abingle @rmbcemrunfa eQ%yparodeugad (Sea-

chormt g1 any (%G8 caceld G aeL AL el 0L e ang A0

(DVBO): 0.79 (t chidtduint. She(atactropharetic. @B rftiam is tarH)egi o8t 12 Yaddge ofH) V/ch o8 205,

2H); 5.73 (b 4 A J 7

1!_? W 8. 1(1 é h%s @”I—@ e%ﬂtixg&t?rh‘) !of I—t&g eée(cgvg tléills 1quft%¥ ((Ttn% Hd"{') 36 n'ﬁ%b _(sédium
macol ogi cal 3t udihyéfogemehqspbateiciOombt, ROKEA T hydk i Hie g8l is th?fh%‘inﬁ‘# deertagxgafuoaf
the rel axationyi@f> sUREr &eidlesd brdahie, %Mﬁﬁﬁg%raﬂiédt&ﬂ@t §@ﬂ§3{o®@ngﬂtt at 312 nm

Supercoil ed pla Phar maci a Orsa
ng) is 20 i ncuz&gcfaﬁfter% "/lég?u%é‘r“ E}"W FIERe dhigae B’Féitséﬁ ﬁ?ﬁﬂ?ﬁﬁgn%e
t opoi soner ase | aﬁ@mwllﬁRLomﬂwt sLﬁm, Fednict ealld@sngd qreycehtagaiof yelaxed?DNgi wath

reaction buffer Tr| 5 50 1 1 10
mM EDTA: 0.1 B3 e ig%‘flaﬁ{ S 1% resﬁéé%%thég?‘gggg‘ CP”%““%"’% W%ﬁ’?‘?@aﬁm

i nhi bitor (p® epaeseus iame ae‘Scouter e'F@tb@Tﬂbrba}wmfsr $hsl gompeundnof &,emral formula (1)
di met hyl suI phoxigee.snbi&Ro tH 1?;51 g‘ tlha;ﬂ;leﬁxts'tkit%g c%@ﬁﬁ‘atio‘ﬂlsv%@ater ﬁ{aqeir(} ;RM the
obtain a final conc ntralono %O oj
exceedi ng 1% of cempgumly ek GryApiRi &Ids) a bFﬁ‘ér e @ﬁ t?@‘@ﬁ"@ﬁ?é& Wl’t ﬁgpom ¢, a
addi=ti on of 3 pkn@&n%hqj@{@bg dgsgoﬁa@ﬂaggmon (proteinase K 500 pg/m, sodium

2

dodecyl sul phate: 1 % EDTA mV) followed by incubation at 370C for 30
mn, then 2 ul of a loading buffer (brompphenol hlue. 0 3 04 gsodium

the sampl 6 i's liaced on a 1 2sa fSFERE AlRE QeBETAREBdNA T © 2o ¢
Bi oproduct s/ Tefu—PerTay-en= vvertnes, France) contaimng Z ag/ mof
F?/} 2;}093; ntzab TH e_&lggg(t)&no horetic mgrati OONEE&%‘%A%&MQ%L ?t a vol tagg off
10 100 200 500
Etoposide 92.6+2.5 285422 186+ 1.4 120+ 0.8
Example 6 98.8+0.4 9.9+0.7 11519 65+1.0
TABLEAU 11

A

15



hours. with recirculation of the electrophoresis buffer (Tris-HC: 36 nM
sodi um di hydr ogen phosphate: 30 mM EDTA: | mV). The gel is then stained
under agitation with 2 jug/m ethidium brom de, then photoraphed under " -
ultraviolet light at 312 nm (CCD canera Vil-ber-Lourmat, Ly

Densitonetric analysis (BioProfil inmage 5 anal yzer Vi | Hed ’ D@%@
France) allows the percentage of relaxed DNA with respect to tét ak

be expressed. at the chosen concentration of inhibitor. The results are set
out in Table |I below for the conpound of d¢eaimal forrmula (1f) corresponding
to Exanple 6. It appears that at concentrations greater than 10 uM, the
conpound of Exanple 6 is a better inhibitor of topoisonerase | than

canpt ot hecin, a 10 known i nhi bitor of topoisonerase |I. PERCENTAGE OF

RELAXED DNA Conpound CONCENTRATI ON ([err]M 10

100 200 500 Canpt ot hecin 95.5 1.4 64 2 6.1
60.6 + 12.0 5,6 8.8 15.5
[err] 3.6 10? gogpgm¥ﬁgﬁgpkn§aim¢WHﬁylfp@ﬁmuﬁlgpfgympﬁéh rel axation of
supercoiled DNA induced by topoisonerage |l. Supercoiled plasmdic DNA

(pUC 19, Pharmacia Biotech. Orsay, Frnce5300 ng) is 15 incubated at
37[err]C for 15 mn in the presemnce of f thynmus topoi sonerase | (G bco-
BRL, Paisley, United Kingdom 7 uniy Ay eaction buffer
(Tris-HA pH 7.9: 10 MM KClI: 50 ‘ b 2: 5 mM ATP: | nM
EDTA: 100 mM bovi ne serum al buign: nﬁ n1) \and of a potential inhibitor
(prepared in a 50 nmM extenporaneous sol ution i n—diret hﬁl sul phoxi de, then
diluted with distilled water in 20 order to obta'n a t%inal concentration
of X500 [err]M 200 [err].M 100 [err]{M or 10 [eEE M not exceedi ng 1% of
di net hyl sul phoxi de). The reaction is stopped by héHddition of 3 [err]1 of

3 denat uring SObLlL o (RALGARAE sl 00 LELLLIGH or RELTMIRdeRY sul phat o

| % EDTA: 20 I'ncubati on then 2 err{
of a | oadi ngSbuffier (bronspteserss adpwer alkylalower gwmmqwra@ig@ml M diekaady .10
MM pol ysucrose lower alkoxyalky! or lower alkylthioalkyl radical;

Rj. R3 and R4 represent, independently, an H, hydroxy, lower alkoxy, arylatkoxy, halo,
lower haloalkyl, lower alkyl, lower alkenyl. cyano, lower cyanoalkyl,
nitro, lower nitroalkyl, amido, lower amidoalkyl, (CH2)mNRgR7,

10 (CH2)mORe,  (CH2)mSRe.  (CH2)mCO2Rg,  (CH2)mNRsC(O)Rs,
(CH2)mC(O)Rg, (CH2)mOC(O)Rg, O(CH2)mNRgR7, OC(O)NRgR7,
OC(OXCH2)mCO2Rg, aryl or lower arylalkyl radical substituted (i.c.,
substituted one to four times on the aryl group) or non-substituted, in
which the substituent is a lower alkyl, halo, nitro, amino, lower

s 15 alkylamino, lower haloalkyl, lower hydroxyalkyl, lower alkoxy, or lower
alkoxyalkyl) or Ry and Rj3, or R3 and Ry, or R4 and Rs_ independently
form together a chain with 3 or 4 links, in which the elements of the
chain are selected from the group constituted by CH, CHp, O, S, N or
NRo;

20 Rs represents an H, halo, lower haloalkyl, lower alkyl, lower alkoxy, lower
alkoxyalkyl, lower alkylthioalkyl, cycloalkyl, lower cycloalkylalkyl,
cyano, cyanoalkyl, lower alkanesulphonylaikyl, lower hydroxyalkyl,
nitro, (CH2)mC(O)Rg, (CH2)mNRgC(O)Rg, (CH2)mNRgR7,
(CH2)mN(CH3)}(CH2)nNRgR7, (CH2)mOC(O)Rg. (CH2)mOC(O)NR6R7,

25 aryl or lower arylalkyl radical substituted (i.e. one to four times on the

aryl group) or non-substituted, in which the substituent is a lower alkyl,



-33 - Ficoll-400: 16% are added and the sanple is pl aced on a 1. 2% agar ose
gel (Sea- Kem GIG FMC Bioproducts/ Tebu, Perray-en-Yvel ;;e‘:a:g: RANCH
containing 2 [err]g/m of chioroquine. The el ect r ophor ety il [@Jh 5|
carried out at a voltage of |V/cmfor 20 hagss, with recircul ati en "y
el ectophoresis buffer (Tris-HCL: 36 mM sodiumb5 di hydr ogen phosphate: 30
mvi EDTA: | nmM). The gel is then stained under agitation with 2 pjg/m
et hi di um brom de, then phhﬁlmgrmiph,edammder lowerraudytﬂnénol i lghver ahalgalRylnmlqvaeD
canera Vil ber-Lourmat, lysis (Bio.Profil
%g?fy%ﬁtgp ?Qweﬁ%ﬂ tef hlﬁo%ﬂ vy

i'mage anal yzer Vil ber- Lour rcent age of

rel axed DNA wi t ReadBact Yegresend meepandents; tPL ao@\@tmlléésl@weré% forEalky o darer

concentration of inhibitogkyidRmodRyl, 165} Taﬁmﬁfaﬁm*eéyc%lkvl n oR%b'c@clbhlkbﬁll@W
for the corrpg)und of gener forml a

appears that®at concentra :WGF@ @n@atléﬁ"ﬂt A p}gt& neghl%a?%a%g’oﬁﬁ& forEi‘ﬁ‘rFﬁl e

6 is a better inhibitor Oiwlaﬂd?breﬁimﬁtﬁﬁﬁtutdd (ﬁaaaneetoomosnﬁhes of then@vingroup) or

%@%&T?&t (()B(I\)/Ip S(ige ' asnon su’bstxtuEgé Em wﬁ:éhqk:le R;% %(uEe%t El)sNA lggvgp Olgbg hé 00 “6%? ‘de

92.6 2.5 28.5 2.2  amind8ldvdrealkijlarhing, lower]mzlciall(}l 8lomen hptiroxgalkyl, i(g@rg
0.4 9.9 + 0.7 11, &%)ét Ur lower fkoX aljk P E%/lﬂexlz Itﬁxel 1%1 s REAHTS dee A

conmpound characterized in't sald conp 'n racem c
or enantionfic form or af#f{achuhisi thaﬁar@%n@fog@m@e@ f%r%ﬁ*é R wtwnalbht%etheﬁorm

represents a |ower alkyl,ad Maiz@'df%ﬁlarodlﬁi&ekﬁet@b@é&y|fer &Rle B&Je%dﬂﬂle of
| oner al koxyal kyl or | ower gflthloalk radi.cal . [err] repr

es
i ndependentiy, an H, hydrBRIPIONRRe PIPEIARER Of d?‘?ﬁrﬁlliq?oﬁw &t helt%%’Fle being
halteal kyl . | ower al kyl, Iqwmna]aj kesyituted parume dromere gmapmahdsysh framh tthe Jower

lower nitroal kyl, am dO, lef(%e rsub%mu(?e%aw(%ﬁ-sdb%t{lled aryl, substituted or non-substituted

15 arylalkyl, halo, nitro. amino, lower alkylamino, lower haloalkyl, lower

hydroxyalkyl, lower alkoxy or lower alkoxyalkyl radicals;

Rg represents an H, lower alkyl, lower hydroxyalkyl, amino, lower
alkylamino, lower alkylaminoalkyl, lower aminoalkyl, cycloalkyl, lower
cycloalkylalkyl, lower alkenvl, lower alkoxy, lower alkoxyalkyl, lower

20 haloalkyl, or aryl or lower arylalky! radical substituted (i.e., one to four
times on the aryl group) or non-substituted, in which the substituent is a
lower alkyl, halo, nitro, amino, lower alkylamino, lower haloalkyl, lower
hydroxyalkyl, lower alkoxy, or lower alkoxyalkyl radical;

Ro represents an H, lower alkyl, lower haloalkyl, aryl or arvlalkyl radical, the

25 aryl or arylalkyl group optionally being able to be substituted on the

= aromatic cycle by one or more groups chosen from the lower alkyl, halo,
nitro, amino, lower alkylamino, lower haloalkyl, lower hydroxyalkyl,

lower alkoxy, or lower alkoxyalkyl radicals:

Rig represents a cyanc, C(O)OR;j, 1H-1,2,3 4-tEtrazo-5-yl or 1-alkyl-
30 1,2,3,4-tf3trazo—5-y! radical:
Ry represents an H, lower alkyl, lower haloalkyl, lower hydroxyalkyl,

alkylcarbonyloxyalkyl, (CH2)pNRgR7, aryl, arylalkyl or aryl radical, the
aryl or arylalkyl group optionally being able to be substituted on the
aromatic cycle by one or more groups chosen from the lower alkyl, halo,
35 nitro, amino, lower alkylamino, lower haloalkyl, lower hydroxyalkyl,
lower alkoxy, or lower alkoxyalkyl radical;
m is an integer comprised between 0 and 6;



10” [err] [err] [err], aryl or lower arylal ky-I rad| cal

substituted (i.e., substituted one to four tinmes on the aryM e ﬂﬁ
non-substituted, in which the substituent is a |ower alkyl,! %8 EE@ @g 5
anino, |ower 15 al kyl ani no, l-oser hal oal kyl , | owér mog s
hydr oxyal kyl , | ower al koxv, or |ower al koxyal kyl) or [err] I ndependent | y

formtogether a chain with 3 or 4 links, in which the el enents of the chain
are selected fromthe groapndvesst comprisgdibptvieen dland4: S. N or NR9; 20

Rl err] repr esenltfﬁP éé”% ed'b@ nbaheal kyl, lower alkyl. |ower

al koxy, | ower aPkoxyaIkyI hi oa kyI cycIoaIkyI | ower

cycl oal kyl al kyl , cyano, anoal kyl alkanesulphonylalkyl | ower
hydr oxyal kyl , nPWBhamaf’é‘glﬁﬁny[aéf;‘?ﬂ‘a%sa\{\%f‘he atter. aryl or | ower

aryl al kyl rad| cal substituted (i.e. one to four tinmes On the aryl group) or
non-substi t ut ed2. Aroipbadll dcberdighs tiaim € néhatatetizédinghatal kyl hal o, nitro,
am no, |ower alkylam no | ower hal oal kyl, | ower hydroxyal kyl, |ower al koxy

or | ower al k:q;)xyg‘lrl kyl ; %B%s&?salop@??l&%ﬁﬁ@b -1 ndependently, H, a |ower

al kyl, | ower oxyal kyl noal kyl, | ower am noal kyl,
cycl oal kyl , | ow&z cycl oal tepteagnits/a hyﬂ-’ﬁegeﬂ or halogeni atom; | ower al kenyl, | ower

al koxyal kyl , Io r hal oal Forh I I
cubstituted (i .83 one t }E#eserﬁ’é’a c}f“b lor haMEEn ﬁf)ﬁﬁ @iufbblwef ﬂﬂﬂ/l%’% ORg radical in

our. tines ont e ar stituted,
in which the substltuent yaich RegGrepseaisiiz, °“§‘I%"5Iﬁff"i”ﬁraﬁ5ﬁ”ﬁ ‘f??\?we

al kyl am no, | owg4 hal oal kﬁébgeséyﬁy\@hydﬁygbﬁm| kyl, |ower al koxy, or | ower
al koxyal kyl el se, when the c

at t ached to’”t)heR§ama ni t r GHER"IR %ﬁ;{ﬂg%en&mjm R7? goﬁ‘telr8lr}1(§{)ﬁaglc?09et her form an
arémati c or nonRagonmati c tepteservey cyamp rddival SXNPRe; ar Héd &b yastago-6fyl;

mor phol i ne, pi p%rl?zi ne OrreB}eBQ{té ddinn?i_._t%%r aﬁ@jl,dlﬁeetreﬁa?&axl%ll,ei&@érnﬁ’ydroxyalkyl,
alkylcarbonyloxyalkyl, (CH2)pNRgR7, aryl, arylatkyl or aryl radical, the

aryl or arylalkyl group optionally being able to be substituted on the

15 aromatic cycle by one or more groups chosen from the lower alkyl, halo.

nitro, amino, lower alkylamino, lower haloalkyl, lower hydroxyalkyl,

lower alkoxy, or lower alkoxyalkyl radical;
or a pharmaceutically acceptable salt of the latter.

3. A compound according to claim 2, characterized in that

200 Ry represents an ethyl group;
Ry represents a hydrogen, chlorine or fluorine atom;
= Rj3 represents a hydrogen, chlorine or fluorine atom, or a methyl, methoxy or

benzyloxy radical;

Rs represents a hydrogen atom;
25 Rs represents a hydrogen atom or a lower alkyl radical;
Rio represents a cyano, C(O)OR ] or 1H-1,2,3 4-tetrazo-5-yl radical;
Rii represents an H, lower alkyl, lower haloalkyl. lower hydroxyalkyl,

alkylcarbonyloxyalkyl, (CH2)pNRgR7, aryl, arylalkyl or aryl radical, the
aryl or arylalkyl group optionally being able to be substituted on the
30 aromatic cycle by one or more groups chosen from the lower alkyl, halo,
nitro, amino, lower alkylamino, lower haloalkyl, lower hydroxyalkyl,

lower alkoxy, or lower alkoxyalkyl radical;

or a pharmaceutically acceptable salt of the latter.



opt'i onal Iy substituted by one or nore groups chosen fromthe Iower_ al kyl,

substituted or non-substituted aryl, substituted or nonhimmmgﬂl i L@E{ Il

:ma-
E3=——_3

aryl al kyl, halo, nitro. am no, |ower alkylam no, |ower

hydr oxyal kyl , | ower al koxy or |ower al koxyakkyl radicals;
represents an H, |lower alkyl, |ower hydroxyal kyl. am no, | ovver al kyI am no,
| oner al kyl am noal kyl, | ower am noal kyl, cycl oal kyl, | ower cycl oal kyl al kyl,

| oner al kenyl, Hoseompbleaksccotdingeto anklobxiahky ltg 3] chaercte@i@ed in that said compound
hal oal kyl, or ar Y. [, & one to
four tinmes on %Jhg%rn #ro gr ou c)%h%’oajﬁ&érfogé%%&?% %Q?&ioa\%gﬁﬁ&hhe substi t uent
is a lower al kyI haI o, nitro, amno, |ower ll@oa&/l am no, | ower_hal oal kyI

| ower hydr oxyal kigri-butphiefo-bangpieyy- 1 Briluprsnipxerfboidy pdrripiolizien [dad-blapgroline-2

represents an H,,,l)lgowy@fm@bgﬁﬁmateomer hal oal kyl , aryl or arylal kyl radical,
t he 25

substituted dn tH&" 5‘1"%1%%0 ; %ajrgyl abk’fvi’n%%{sﬁ?%ﬁo&ﬁ}‘t ‘lﬁ')llég’?,ogglsg%] C?”?‘l?)‘ﬁ% s be

LO\C/iver al Ikil I hiak,t;a ﬂiyd&-ds;@peramda&,, | ower El kyl am no, | ower hal oal kyl, | ower
ydr oxyal ky ower XY, Lo
represents a cyaffd” b@(@@%‘%’? f(? %?5 ﬁ%?iﬁ?%m’ %J@E%F‘gy Zhg griRgline-3g
1,2.3,4- tEtraz@-ﬂ)pymtammdh cal: Rerr] represents an H, | ower

Z'r'JY' a'rﬁlwi[ kC?l g?}! gér@x @ﬁa{g%ﬁ 43}’ Em? "ngﬁ{ggﬁﬁy gmﬁé}{%\f mc[err]

up. optionally
bei ng abl e {& be’@hb@ﬁihﬁf‘k@xbﬁr(‘%ﬁé"ﬁ 4r@mé91é?|1@ﬁ3 éﬁ‘é‘l’éf’r‘ "re groups

chosen from t hey|ypsinoaieky! , hal o, nitro, am no, | ovver
2l koxyal Kyl 'rzﬁ’.eéa»ﬁ' S8t i f%“’ﬁﬂwB%M% edtengipeiaSe Bl wna o
n i s -ad%ibetndety- defiyrrbgleckobebrddedrdndodimthos ] ,2gh]quinoline-2-yl)- i s an

i nteger conpri 52%8}890&%&8311% aa[lgd 6; or a pharmaceutically acceptable salt of

the latter. &cordi ng to claim1, characterized in that
15 - 3-(10- ﬂuoro 9-methoxy-4-0xo0-4,6-dihydro- -indolizino [1,2-b] quinoline-2-yI)-

3-hydroxypentanoic acid;
- 3-hydroxy-3-(7-methyl-4-0x0-4,6-dihydroindolizino [1.2-b] quinoline-2-yl)pentanoic
acid;
- 3-(9-benzyloxy-4-o0x0-4,6~-dihydroindolizino [1,2-b] quinoline-2-yl)-

20  3-hydroxypentanoic acid,;
- 3-(10-chloro-9-methyl-4-oxo-4,6-dihydro-indolizino [1,2-b] quinoline-2-yl)-
3-hydroxypentanoic acid,;
- methyl 3-hydroxy-3-(4-oxo-4,6-dihydroindolizino {1,2-b] quinoline-2-yl)pentanoate;
- tert-butylcarbonyloxy-methy! 3-hydroxy-3-(4-ox0-4,6-dihydroindolizino [1,2-5]

o 25  quinoline-2-yl)pentanoate;

- 2-[1-hydroxy-1-(1H-1,2,3 4-tetrazo-5-ylmethyl)propyi]-4,6-dihydroindolizino {1,2-5]
quinoline-4-one;

or a pharmaceutically acceptable salt of the latter.

5. A compound according to one of claims 1 to 4, characterized in that it is 3-hydroxy-
30 3-(4-oxo-4,6-dihydroindolizino  [1,2-b] quinoline-2-yl)pentancic acid or a

pharmaceutically acceptable salt of the latter.

6. A preparation process for the compounds of general formula (I) according to any one
of claims 1 to 5, characterized in that

- a pyridinone of general formula A



5 R err] represents a lower alkyl radical; Rerr]
represents a hydrogen or hal ogen atom Rferr] . represents a
hydrogen or hal ogen atom or a |lower alkyl or OR6 radical gﬂ@i“nmngnm!
represents H, a |ower alkyl or lower arylalkyl radical; R i i l@@”@”
represents a hydrogen atom 10 R err] represents a‘hytdrdgert  *
atomor a lower alkyl radical; R err] represents a cyano radical,
COOR1or | HI ,2,3 .4-tetrazo-5-yl; err] represents an H.

AV

| ower al kyl. |ower hal oal kyl, | ower é?/dr | ©_al kyl car bonyl oxyal kyl,
[err], aryl, arylalkyl or aryl radic osaryl al kyl group
optionally being able to be substitute the 15 aromatic
cycle by one or nore groups chosen from ower al kyl, halo. nitro,

am no, |ower al kylam no, |ower hal oal kyl, Reng hydroxyalkyl | ower al koxy,

or | ower al koxyal kyl radical; or a pharmaceutically acceptable salt of the
|atter. 3. A conpound according to claim2. ,characterized in that 20

Rl err] represents an et hyl group AR[err] represents a
hydr ogen, chlorine_or fluorine atom repre ents a
hydrogen, chl or ih&hs? R }Eﬂﬁrmﬁg‘eé’ﬁ%ﬁ]mdé‘rat%fl ‘r’?é’c‘?’i?“l [ a‘r‘%ffﬁé&?ﬂl 1 FBIESSItH & Jowver
radi cal ; R[ err] alkyl radical, is N@yRs&inkh aqliyeh eﬂér@lrfbrrﬁrﬁa B RS

represents a hydrogen atomor "a | ower aIkRI ggical Rl err]

represents a cyano, C(OORerr] or IHI |2 tetrazo-5-yl radical; Rerr]
represents an H, |ower alkyl, |ower ' 1~k efer, hydroxyal kyl ,

al kyl car bonyl oxyal kyl, [err] aryl, aiyla

3 Vi

1ary| radi cal, the aryl or

aryl al kyl group optronally bei ng abl O~J3s %ﬁned on the 30
ar girati c cycle by one or nore groups Zhosen f onrt e lower al kyl, halo,
nitro. amno, |ower alkylam no, |ower haloalkyl. |ower hydroxyal kyl, | ower

al koxy. or |ower al koxyal kyl radical; or a armaceutically acceptable salt

of the latter. , L . .
5 in which Ry, R3, R4 and Rs have the meaning indicated in claim 1, X represents a

chlorine, bromine or iodine atom and Y represents either a bromine atom, or a hydroxyl

function,

in order to produce the compound of general formula C

Rs Ry O
~
R, N X X
Ry OH
C

10 inwhich Ry, Ry, R3, R4. Rs, X, and Z have the meaning indicated in claim 1,

- then the compound of general formula C is cyclized in order to obtain the compound
of general formula (I) as defined in claim 1, in which Ry represents a carbalkoxy

radical.
7. A preparation process for a compound of general formula (I) characterized in that

15 - a pyridinone of general formula D



4." A conmpound according to one of clains | to 3. characterized in that said
conmpound is chosen fromthe conpounds corresponding to the foll ow ng _
formul ae: - tert-butyl 3-(9-benzyl oxy-10-fl uoro-4-oxo-4, 6-di hydroi ndolizi no

ME bt AP ot b 11T T
yl ) - 3-hydroxypent anoate; - tert-butyl L S O Y-

3- hvdr oxy- 3- ( 7- et hyl - 4- oxo- 4, 6- di hydroi ngdol i zino [ 1, 2-b] qui noli ne-
2-yl ) pentanoate; - 3-hydroxy-3-(4-o0x0-4 i hydroi ndolizino [1.2-h]
qui nol i ne-2-yl)pentanitrilc: 10 - fdf
3- hydr oxy- 3- (4- oxo- 4, 6-di hydroi ndol i zin
yl ) pent anoate; - 3-hydroxy- 3-(4-o0xo0-4, 6-
gui nol i ne-2-yl)pentanoic acid; - 3-(9-benzyloxy- 1
O-fil uoro-4-o0xo0-4, 6-di hydroindolizino [1 ,2-b duinoline-z-yl)-

3- hydr oxypent anoi ¢ acid: 15 -
3-(10-f|uoro-9-nethoxy-4-oxo-4,6-dihydro-ing%lizino [1, 2-Db]

qui nol i ne-2-yl)- 3-hydroxypentanoic acid; -

3- hydr oxy- 3- ( 7- irewhidh-Rir iaschel peaning yuiticsitaddiol dlaimnb afidl the-Zp) and Z3 groups represent,
qui nol i ne-2-yl) L&, aCintier 3 XM= 4 =4, 1Y g @ bassdHazldno
1 275] qui nol | @by, 3oloter il bE7p ARV Mtk it sl Y b

3- (10- chl or o- 9- ﬁb@lhy‘P}-{z@ Garbans iyNajlaiaied it aiquinebing of genstal &rmvin B g definad)
3- hydr oxypens aneh glame b th orde®tpiyducs tHeYdr@sinBogneiOfofmta® hydr oi ndol i zi no
[1, 2-b] quinoline-2-yl)pentanoate; - tert-butylcarbonyl oxy-nethyl
3-hydroxy-3-(4-oxo-4,6-dihydroindolﬂ;%noRgl,Z-b](25
quiknol i ne-2-yl ) pent anoate: - Zsil -hydroxy- 1 -(ljjH 1,2,3
,4-tetrazo-5-yl net hyl ) propyl ] -4 f RNAONK 1 [.1,2-Db]

qui nol i ne-4-one; or a pharmaceutic@llyjacceptabl e 4 102 the latter. 5. A
conmpound according to one of clAi ; 2pa jzed in that it is
3-hvdroxv- 30  3-(4-o0xo-4. 6- diF??ydr oi ndoli zi Ao [1, 2ibP<a

qui nol i ne- 2-yl ) pent anoi ¢ acid or a pharmaceuticBkly acceptable salt
of the latter. 6. A preparation process for*t he conpounds of general

formula (T) according to any one L _ )
in which Ry, Ra, R3, R4, Rs, X, Z, and Z3 have the meaning indicated in claim 1,

- then the compound of general formula E is cyclized in order to obtain the compound

of general formula F

R, Rs

R 0Z,

in which R, Ry, R3, R4, Rs, Z5 and 73 have the meaning indicated in claim I,

- then the protected carbonyl function of the compounds of general formula F is released

in order to produce the compound of general formula G



of clains | to 5, characterized in that - a pyridinone of-general fornula A

- 38 - in which Rerr] has the neaning indicated in claim| and the group
Z[err] represents a |lower alkyl radical, is Nalkylated w ] i,nol i ne of -
general formula B 5 in which [err] have tlhe.nmeaning i ndi

i | L,
X represents a chlorine, bromne or iodine atomand Y represefit st ¢ %ﬂ? fﬂ
brom ne atom or a hydroxyl function, in order to produce the compound of
general forrmula C R4 R5 0 10™4 n "™hich [err] have the neaning
indicated in claiml, - then the RQy geperal formula Cis cyclized
in order to obtain the conpound of g (§ as defined in claim
1, in which Rerr]represents a car bal di.cat . A preparation process
for a conpound of general fornmulaRgT) ¢t ‘:ed/'n that 15 - a
pyri di none of general fornula D in which R er Has t he meani ng
indicated in claiml and the [err] groups represent \ iAdependently, a |ower
al kyl or [err] formtogether a saturated hydEocarq? ateéd chain of 2 to 4
carbons, is Nalkylated with a quinoline of general'iformula B as defined 5
inclaim6 in order to produce the conmpound of general fornula E R4 R5
0 in which [err]nafthdd, Ra\re, Rleand®ahenotht ptagiag @didareddhalaim1, - then the
conpound of general fornmula E is cyclized in order to obtain the conpound

: of _general’ for il inorder to obtain the compound
* hen the prot sdge Bkl ardR¥ SobpRuda honal BOHR G bl Bk,

F is rel eased epoxydizing agent in order to produce the compound of general formula 1

R, Rs
- Rs N o)
N
o
R2 N \ /
O
H N
5 R4

in which R, Ra, R3, Ry, and R have the meaning indicated in claim 1,

then the epoxide of the compound of general formula H is treated with a nitrilating
agent in order to produce the compound of general formula (I) as defined in claim 1, in

which Ry represents a cyano radical.

10 8. A preparation process for a compound of general formula (I) according to one of
claims 1 to 5, characterized in that the carbonyl function of a compound of general
formula G as defined in claim 7 is treated with an appropriate alkylating agent in order

to produce the corresponding compound of general formula (I).

9. A preparation process for a compound of general formula (1) according to one of
15 claims 1 to 5, characterized in that the ester function of a compound of general formula
(I) in which Ryy represents a radical carbalkoxy is saponified in order to produce a

compound of general formula (I} in which R represents a carboxy radical.

10. A preparation process for the compounds of general formula (I) according to one of

claims 1 to 5, characterized in that the acid function of a compound of general formula
20 (D) in which Rjo represents a carboxy radical is esterified in order to produce a

compound of general formula (I) in which Rq represents a carbalkoxy radical.



in order to produce the conmpound of general formula G, . - in
which [err] have the neaning indicated in claim1l, - tjl %ﬁmﬁm‘
function of the conpound of general fornula Gis treat'ée af s+
epoxydi zi ng agent in order to produce the cgppound of general fornula 11 R4
R5 ° in which [err] have the neaning indicated in claim1, then the epoxide
of the conpound of general fornula His treated with a nitrilating agent in
order to producel tﬂ%refp@f‘a‘ﬁ@hl Rebcods foethecammpbardnel gederd! fasnude (l) redrding ol eriemfl.

whi ch
L e R A 8o o S R AR s
characterized i ﬂ)ummlmfié]ocaprbmgsl a ¢aubaiko>0rradjf:alas tremgseianedn Qjéﬁ’etpaﬂmduce a
formila G as detbﬁg D geAAT Grrhita ggmﬁ%w pREAPRIARE AbSLHHIRLE NG

agent in order e correspondi ng co oun of gener al fornu a

(ry. 9. A preparatlon process for a_conpound o raI o
accor di ng t 05 ond2oh pieparatien graegss|fog @esomgwg}da@% %?qe é.g%ﬁaf?ﬁ%“é%‘{ igythat

function of a cexdpaiymd iﬂﬁct%r@@bo&pédﬂﬂ & gehpral forntul actl) e wichr BRpy Bﬁ)&%nﬂs a

radi cal carbal koxy is saponified in,order ound

formula (1) in WHNT9GH HndpgResed odipelan aéé\?ng‘ﬁl%? a?dfl@%‘?e r@d)rd% & gg’gpa i‘on
process for thecomppauind$ gefiergle fismala {Qrimuivhichl R acpoesditag 6, bﬁéettﬁfm]cﬁaj s
| to 5. charact %A é?d in that the acid -function of a conpound of general
formula 20 (1Y " Th which Rerr] represents a carboxy radical is esterified
in order to produce a conpound of general fornula in which RI(
represents d0cardBafkosy indagrighproducts, Ihfj_c.OmprﬂdQO&g@ﬁé? 4058H2 Br ocess for the
conmpounds of general formula (1) accordlong to one of

HN IO Oz,

AN
Ry OH

A

in which R; represents a lower alkyl, lower alkenyl, lower alkynyl, lower haloalkyl,
lower alkoxyalkyl or lower alkylthioalkyl radical, and the Z; group represents a lower

alkyl radical.

15 14. A preparation process for the compounds of general formula A according to claim

13, characterized in that a 2-alkoxypyridine of general formula J

e OZ»]
N/
| oz,
[
0Z,
R‘l
d

in which R, represents a lower alkyl, lower alkenyl, lower alkynyl, lower haloalkyl,
lower alkoxyalkyl or lower alkylthioalkyl radical, the Z; group represents a lower alkyl
20  radical and the Z, and Z3 groups represent, independently, a lower alkyl radical or Z;
and 73 form together a saturated hydrocarbon chain of 2 to 4 carbons, is deprotected in

order to produce the pyridinone of general formula K



claims | to 5 characterized in that the ester function of a compound of
general fornmula (1) in which RI() represents a carbal koxy radical is
transesterified in order to produce a conmpound of general forrmula (1) in- -
which R o represents another carbal koxy radigal . 5 12. Ak ol
process for the conpounds of general fornula (1) charact e@ﬁ@%ﬁ@ﬂh
nitrile function of a conpound of general fornula (1) in REC
represents a cyano radi cal undergoes a dip@l ar addition with a nitride in
order to produce a conpound of general forfjula (1) in which Rio represents
al, 2 3 4-tetrazole-5-yl radical. 10 HNE new i ndustrial products, the
conpounds of general forrmula A in which preﬁﬁnts a | ower al kyl, |ower
al kenyl . | ower al kynyl. |ower hal oal kyl, oxyal kyl or | ower

al kyl t hi oal kyl radical, and the ZI group repregents a |ower al kvl radical.
15 14. A preparation process for the conpounds of general fornmula A
according to claim 13, characterized in thatKa 2-al koxypyridi ne of general
formula J in which Rl represents a |lower alkyl, |ower alkenyl, |ower

al kynyl, | over Rhal,aahiy has RWeSanflghRdyatd¥l ciam 1;ower al kyl t hi oal kyl

radical, the Z1 group represents a |ower al kyly 20 radi cal and the [err]
groups represent, independently, a lower alkyl radical or. Z[er],. : rm
toget her a sat ufife eH?HFBE%iBgﬁmgﬁﬁiﬁngafgf%t%g%gﬁﬁ gfh%%waéggggggﬁggﬁin
order to producegéheén pydet thi shaaie aebmpenet af gehenahforauld A in whichR cind i der theas
t he meaning indicated.i | al m 1. .then the conpound of general fornula Kis
treated mﬁthga Fﬁﬁgpgéﬁg?ﬁ?gﬁq%?%Jﬁating agent in order to obtain a
conpound of general fornula A in which [err] have the 5 neani ng i ndi cat ed
in.«laim13. 1515A8s pewvindueiziek productss thscrgmpeundsied cevsipdomade 8 gener al
formula Din which R err] represents a | ower al kyl |ower al kenyl, |ower

al kynyl , | ower hal oal kyl, |ower al koxyal k or | ower alkylthioal kyl

radical, and the [err] groups represent, 10 independently, a |ower alkyl
radical or [err] formtogether a saturldNéd hydrocarbon chain of 2 to 4
carbons. 16. A preparation process for nds of general fornula D
according to claim

in which Ry represents a lower alkyl, lower alkenyl, lower alkynyl, lower haloalkyl,
lower alkoxyalkyl or lower alkylthioalkyl radical, and the Z, and 73 groups represent,
10 independently, a lower alky! radical or Z, and Z; form together a saturated hydrocarbon

chain of 2 to 4 carbons.

16. A preparation process for the compounds of general formula D according to claim
15, characterized in that the ketonic function in the compound of general formula K as
defined in claim 14 is protected in order to obtain a compound of general formula D in

15 which Ry, Z; and Z3 have the meaning indicated in claim 13.

17. As new industrial products, the compounds of general formula K



i ~

15: characterized in that the ketonic function in the co :
formula K as defined in claim14 is protected in order H@

N
B2-a=C
==

Hiad )
of~general fornmula Din 15 which [err] have the neani glgrlssl
claim15. 17. As new industrial products, t.he-conpounds ‘of geher%l Yormul a
K in which Rl represents a |ower al kyl, |ower alkenyl, |ower alkynyl,
| oner hal oal kyl . | ower al koxyal kyl or | ower al kylthioal kyl radical. 18. As
a nedi cament, aircemubuRd representdiantpweo atkyl; lower alkeryll aliomsr Blkyoylslover haloalkyl,

phar maceuti cal | 0"959%&%5‘933@33f‘%"kfgfk?{fg@g%‘.h‘@#%‘f%a‘- 5 19. Pharmaceuti cal

conposi ti on contal ning, ve | at | east one of the conpounds
according to any one of clains | to 5. 20. Use of a conpound accordipg to
any one of cl ai A8 As fomsdicapenthd porBRRINEL 26T Hodnt AR8nels Clapieddéd:t o 2

inhibit the topghsaBEARSSy QleftyE sdlt ofthe fakter. t Opoi sonerases of type I, or,
si mul t aneousl y, both types of topoi sonerase. 10 21. Use of a conmpound
r

according to,an e of clainms | to 5 for.the eparatio f_anti.tunour al
modi cament s. 5 22 19ULETERCCR R, FOBRANLAR SORRITE €8 RNy AR ralay Ty e
for the preparatompowiks acdording &l anywde ofictemtssl. 1053. Use of a conpound
according to any one of claims | to 5 for the preparation of 15

antiparasitic mygiGangny Tompound according to any one of claims 1 to 5 for the preparation of
medicaments intended to inhibit the topoisomerases of type [, or the topoisomerases of

type I, or, simultaneously, both types of topoisomerase.

10 21.Use of a compound according to any one of claims 1 to 5 for the preparation of

antitumoural medicaments.

22. Use of a compound according to any one of claims 1 to 5 for the preparation of

antiviral medicaments.

23. Use of a compound according to any one of claims 1 to 5 for the preparation of

15  antiparasitic medicaments.



