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1,2, 3-substituted indolizine derivatives, inhibitors of FG-s, nethod for
preparing them and pharmaceutical conpositions containing them5 The
subj ect of the present invention is novel 1,2,3-substituted indolizine
derivatives, which are inhibitors of FGFs (basic fibroblast growh
factors), t g8yhedeE@r preparing them and the phar nBeguEieal/ogenposi tions
containing them 10 FG-s are a famly of pol ypeptides which are synthesi zed
by a | arge nunber of cells during enbryonic devel opnent and by cells of
adult tissues under various pathol ogical conditions. Sone derivative of
napht hyri di nedi qgveas 192d 3Lsubyyiasiedli il B rdekivatiwes ch are
selective inhibitors of FG--1 (Batley B. et al., Life Sciences, (1998),
Vol . 62 No. 2, iphibi4drE5@if FHEF¥)Saethodtifad .prepaidny Ghem and2000), Vol .
43, pp. 4200-4211). Sone indolizine derivatives are described in 20 Patent
Appl i cations and Phtemteseu®itad’ & BGiys iR thS84dorf8iniGRy 2t®é&d 536, EP 0 097
636, EP 302 792, EP 0 382 628, and EP 0 235 111. These compounds are useful
in the treatnment of angina pectoris and arrhythm a. Calciumtranslocation
inhibiting properties 25 are described for sonme of these conpounds. Patent
Appl i cat Pon EP 0 022 7B2 abbdedésefi bbe SmsedsnvaAT e Herdis/ dtq¥els whi ch
possess a 2 xant hi ne oxi dase and adenosji ne deam nase inhibiting activity
and a uricosufié-aePriitytethésdodd@pagnds TAay e A FsedIIFh FF S r eat nent  of
physi ol ogi cal . di sorders which aoccur, fallow an exceﬁfzég uric acid, 5

I

di srupt i ons1BRIPRECFANAeFEY St dRPEAE FaPESRLES ta G- HEF How been

f d that ds, derived f i ndol i zi t.ent t i st

of the bindtig BFCRGRs D6 PrEPPEAEEt GPE™ AREordisn el e LURBEe of the
t 10 | Lon | N 4 derivati f f la I. in which

PECSCRL Tepr BHBRLBTopd RBNEp TR RS R o hr anched al Koxy radi cal

T & LBosioon, Pohced SEERRXPuptay o8 ooty feiuniind Al cal of
synthesized by a large number of cells during embryonic
development and by cells of adult tissues under various
pathological conditions.

Some derivative of naphthyridinediamines and
15 corresponding ureas are known which are selective

inhibitors of FGF-1 (Batley B. et al., Life Sciences,

(1998), Vol. 62 No. 2, pp. 143-150; Thompson A. et al.,

J. Med. Chem., (2000), Vol. 43, pp. 4200-4211).
Some indolizine derivatives are described in
20 Patent Applications and Patents US 4 378 362,
FR 2 341 578, GB 2 064 536, EP 0 097 636, EP 302 792,
EP 0 382 628, and EP 0 235 111. These compounds are
useful in the treatment of angina pectoris and
arrhythmia. Calcium translocation inhibiting properties
25 are described for some of these compounds.
Patent Application EP 0 022 762 also

describes some indolizine derivatives which possess a



-NRSR6 20 -NH SQzZ-Alk -NH SOQZ-Ph -NH CO Ph -N(Al k)-CO Ph

-NH-CO-NH-Ph -NHCO A k -NHC2-Alk -O(CH)n-CAlk 5 -0 Al k- COOR7
-OAK-0-RB -OAKk-CH-OAk-C(NHz):NOH -O A k-NRSR6 10 -O Al k-CN -O
(CHp) n-Ph -O Al k-CONRSR6 -CO NH (CHZ)m COORS -CO NH Al k 15 in which

Al k represents an al kyl radical or a lijnear or branched al kyl ene radi cal of
1 to 5 carbon atons, 20 cAlk represents a cycloalkyl radical of 3 to 6
carbon atonms, n represents an integer fromO to 5, . mrepresents an

i nt eger fron11 9.8 are identical or.different, 25 each

represent a ﬁyarogen at daseaaplngg?n8FlB?a98ﬁg&n§PEyPnpé 1tépgbf 1 to 5
carbon at ong.pf. 3. he QE§' gaeeg ric%ac Zv&‘égf e3eRlks %o% mor an
F-of & car

al kyl radica on at ons, e represents an caI of 1

to 5 car bonbetQgedoanathedhségtmg&%k K pliysPB1EgRES ae%%o@:dré*}%ny' radi cal

which is optionally substituted wth hal ogen atons, with one or
mor e alkoxywﬁﬁehcabéueffélﬁewéngaéﬁoexeéegsofWhEHcoaeler mor e carboxyl

radicals or with one or nore al koxycarbonyl 10 radicals of 2 to 6 carbon
atons, -5RZdiepnpsenhs arhydeogrmuakoBysaBmabkyl phadisGali Ofagents.
It has now been found that some compcounds,
derived from indolizine, are potent antagonists of the
binding of FGFs to its receptors.

Accordingly, the subject of the present

10 invention is novel indolizine derivatives of formula I.

R,
/
Z ) R,
. N 3
A
R
¢ n
in which
15 - R; represents a hydroxyl radical, a linear or

branched alkoxy radical of 1 to 5 carbon atoms, a
carboxyl radical, an alkoxycarbonyl radical of 2
to 6 carbon atoms or a radical of formula:
® -NR:5Rg

20 ¢ -NH-SO;-Alk
e -NH-S50,-Ph

e -NH-CO-Ph

-N{(Alk)-CO-Ph



1 to 5 carbon atonms, an alkyl halide radical of 1 to 5 carbon atons
containing 3 to 5 halogen atons, a cycloal kyl radical of 3 to 6 carbon
atofrse or a 15 phenyl radical which is optionally substituted with one or
nore hal ogen atons, with one or nore al koxy radicals of 1 to 5 carbon
atons, with one or nore carboxyl radicals or with one or nore

al koxycarbonyl radicals of 2 to 6 carbon atons, 20 - A represents a radical
-CO, -SO or -SZ-, - R3 and Ra, which are identical or different, each
represent a hydrggen;at 1nal koxy radical of 1 to 5 carbon atons, an

am no radical, a ca?ﬁ%gﬁfhgi ﬁgal, an al koxycarbonyl radical of 2 to 6 25
carbon atoms, a hydnaxyoJtmdical, a nitro radical, a hydroxyam no radical,
a radical of formula -Al k- COORY 5 -NRSR6 -NH Al k-COORS -NH CO0-Alk -N
(R11) -S02- Al k- NRORM-Zo,Na(RL1) -SOz- Al k-N (R11) - Al k- NRSR6-N (R11)

-CO Al k-NRyRl o-N (R11) -CO Al k-N (R11) -CO CF310

- NH Al k- Het N- O Ab k-NRORIIDA (- AhkkCO- NRSR6- O- Al k-Het N in which n, m Ak, RS,
R6 and R7 have the nmeaning 15 given above for Rl, and R9 and R o, which
are idenbical oredifd-exlentCodach represent a hydrogen atom or an al kyl
radical of 1 to 5 carbon atons, R11 represents a hydrogen atom or a

radi cal 20 - Al k- €COCR-2Mtrer-eRsR1z represents a hydrogen atom an al kyl

radical of 1 to 5 carbon atons or a benzyl radical, HetN represents a 5-
or 6-nmenbered heterdtyelke@bnt ai ning at | east one 25 nitrogen atom and
optionally anot her heteroatom chosen fromnitrogen and oxygen, 6 or R3

and R9 form t oge? helP k-G V%) ig¥¥er ed unsat urated heterocycl e, provided,
however, that when F% re}P;\?sents an al koxy radical and Rq represents a
radi cal -0- Al k- NRORYG Zrk H#dr oxyl 5 radical, Rl does not represent an

al koxy di cal , gpt_icp_ I I_y(H\Ln the formof one of their pharmaceutically
accept abfe salts. Acgﬁﬂ%u of formula | is preferred in which - Rl
represents a hyd;ox_\g_ g@%l cg#,h a linear or 10 branched al koxy radical of 1
to 5 carbon atons, a car &fly radi cal, an al koxycarbonyl radical of 2 to 6

carbon atons or @ radical.- @Rl a:
e -CO-NH- (CHz) n~COORy

s -CO-NH-Alk

15
in which
e Alk represents an alkyl radical or a linear or
branched alkylene radical of 1 toe 5 carbon
atoms,
20 e cAlk represents a cycloalkyl radical of 3 to 6
carbon atoms,
® n represents an integer from 0 to 5,
* m represents an integer from 1 to 5,
e Rs; and R¢, which are identical or different,
25 each represent a hydrogen atom, a linear or

branched alkyl radical of 1 to 5 carbon atoms or

a benzyl radical,



-NRSR6 - NH SOZ- Al k 15 -NHSQOZ-Ph - NH CO- Ph -N(Al k) - CO- Ph - NH CO NH- Ph
-NH-COz-Alk -0-(CHZ)n-cAlk -O A k-COOR7 -O A k-ORB

-NH CO- Al k 20
-O A k-CH 25

-CO NH (CH2) m COORS -CO-NH Ak in which 5 Ak represents an al kyl

or a linear or branched al kyl ene radlcqi of 1 to 5 carbon atons,

-OAKk-NRSR6 -O Al k-CN -0-(CHZ)n-Ph 7 -0 Al k- CO NRSR6

r adi cal

cAl k

represents a cycloal kyl radical of 3 to 6 carbon atons, 10 n represents an
integer fromO to 5, n1represents an |nteger fromlto5 RS and

which are identig
or branched al kyl

naomsor

R~ represents a hyd i&?f@aft8f19r n5aé§§$car%£8ﬂg of 1 to 5 carbon

Re represents an al

radi cal 1°to on atons or a radica

R6,

fer ach renr ent a h dro N atom a linear
rad|c§11lc glé} R 9%%nzyl radi cal ,

atons
CI>AIk

20 Ph represents aapweg&mscaén uhig T ot onad |y sybstidped with one

or nore hal ogen atons, with one or norée al koxy radicals of 1 to 5 carbon

atons, with one or @@6@chfb@xyéd£§glca¢§ RixW th one or nore
25 radicals of 2 to 6 carbon atoms, - Rz represents an al kyl

alkoxycarbonyl

radical of 1 to 5 ceiibpeppéosBtsaatphéhyDroaRibyl wadisaks a cycloal kyl
radical of 3 to 6 carbon atons or a phenyl radical which is optionally

substituted w th onspofomd! by hahiogentatedsyiwht bneneromnomer aablexy

radicals of 1 to 5 carbon atons, with one or nore carboxyl 5 radicals or
with one or nore al&oxyzarbbhlyl onadbrahsrefalkerybredibehsabdng, to A
represents a radical -CO or -SQz-,

10

15

20 -

25

5 carbon atoms, with one or more carboxyl

radicals or with one or more alkoxycarbonyl

radicals of 2 to 6 carbon atoms,
R; represents a hydrogen atom, an alkyl radical of
1 to 5 carbon atoms, an alkyl halide radical of 1
to 5 carbon atoms containing 3 to 5 halogen atoms,
a cycloalkyl radical of 3 to 6 carbon atoms or a
prhenyl radical which is optionally substituted
with one or more halogen atoms, with one or more
alkoxy radicals of 1 to 5 carbon atoms, with one
or more carboxyl radicals or with one or‘more
alkoxycarbonyl radicals of 2 to 6 carbon atoms,
A represents a radical -C0O-, -50- or -S0.-,
Ry and R4, which are identical or different, each
represent a hydrogen atom, an alkoxy radical of 1
to 5 carbon atoms, an amino radical, a carboxyl
radical, an alkoxycarbonyl radical of 2 to 6
carbon atoms, a hydroxyl radical, a nitro radical,
a hydroxyamino radical, a radical of formula

e -~Alk-COOQORy

8



- R3 and R9, which are identical or different each represent a hydrogen
atom an al koxy radical of 1 10 to 5 carbon atons, an am no radical, a
carboxyl radical, an al koxycarbonyl radical of 2 to 6 carbon atons, a nitro
radi cal, a hydroxyam no radical, a radical of fornula -Al k-COOR7 15
-NRSR6 -NH Al k-COORS -NH COO-Alk -N{R11) -SOz-A k-NRORI o -N (R11)
-SOZ-Alk 20 -N (R11) -Alk-NRSR6 -N (R11-CO-Alk-NRyRlo -N (R11) -CO Al k
-N(R11 ) -COCF3 -NH A k-HetN 25 in which n, m Ak, R5, R6 and R7 have
t he meani ng givepy apl@gsqp\ﬁf or R1, and R9 and R o, which are identical or
different, each represent a hydrogen atomor an alkyl radical of 1 to 5
carbon atons, Rll represenésSoR, hydrogen atomor a radical 5 -A k- COOR12
where R12 represents a hydrogen atom an alkyl radical of 1 to 5 carbon
atons or a benzyl ragicebo-ntetN represents a 5- or 6-nenbered heterocycle
containing at |east one nitrogen atomand 10 optionally another heteroatom
chosen from ni tregeny ard)exygenikopkirgpal ly in the formof one of their
pharmaceutically acceptable salts. A conmpound of forrmula | is particularly
15 prefesred in whieh(RRl-sepresents an al koxy radical of 1 to 5 carbon
atons, a carboxyl radical, a radical -O A k-COOH in which Ak represents a
| i near or branched -aVk®i:¢nélikadtiReg®d of 1 to 5 carbon atons, a 20 radical of
formula -0-Al k-Ph in which Ak

[ ]

-N(R11) —CO-Alk-NRgRip
e - (R]_l) ~CO-alk
e -N (R}_l) —CO‘“CF:;

10 ¢ -NH-Alk-HetN

-0-Alk-NRgRiq
¢ -0-Alk-CO-NRsRg
¢ —-0O-Alk-HetN
in which n, m, Alk, Rs, Rg and R; have the meaning
15 given above for R,, and
®* R¢ and Ryg, which are identical or
different, each represent a hydrogen atom
or an alkyl radical of 1 to 5 carbon atoms,
¢ R;; represents a hydrogen atom or a radical
20 ~Alk-COQOR;; where Rj; represents a hydrogen
atom, an alkyl radical of 1 to 5 carbon
atoms or a benzyl radical,
e HetN represents a 5- or 6-membered
heterocycle containing at least one
25 nitrogen atom and coptionally ancother

hetercatom chosen from nitrogen and oxygen,



represents an al kylene radical of 1 to 5 carbon atons and Ph represents a
phenyl radical which is optionally substituted with one or nore hal ogen
atofrse or with one or nore al koxy 25 radicals of 1 to 5 carbon atons or with
one or nore carboxyl radicals, a radical of fornula 10 -NH-CO Ph, a
radi cal of formula -NH SOZ-Ph or a radigal of fornula -NH CO NHPh, - RZ
repfesents an alkyl radical of 1 to 5 carbon atons, 5 - A represents a
radical -CO, - R3 and R4, which are different, each represent a hydrogen
atom an al koxy radical _of o1 t A jcal, a

3dIg Anfi Rg fc?rrE € df‘&”’é f&g @%%9%%?%

car boxyl radical or an“a koxycar cal on atons 10

optional Iy in thefs@rmQfeneef fot@o%ar BCRMIdLA! N6, A6AEPT 3l £ sal ts.

Among the compounds of the invention, the compounds which are particularly

preferred are thgnkel @%@ﬁreéénts(énaﬂﬁex§ pRERexYPheRy k) (1- met hoxy- 2
net hyl i ndol i zi n- 3-yl ) met hanone -

3- (4- ami no- 3- net heyybernayl k- ZarEidayl iHod@llizing. ki ylorcar hoxpdeyacid -
2-{[ 3- (4- am no- 3- met hoxybenzoyl )-2 20 net hylindoli zin-1-yl]oxy}acetic acid
5 radical, R; does not represent an alkoxy radical,
(4 am no- 3- nethoxyphenyl){l [ (4- chl or obenzyl ) oxy] - 2- nethyllndoI|Z|n 3-yl}me
t hanone - (4-am ppt3ometligxypheme Yol @ one of their
nethoxybenzyl)oxyL—Z-nethyLindolizin-3 25 yl } met hanone -
4- ({[ 3- (9- anmi no- BhasmherylanadylY) a2 aspttayliendallita-n- 1- yl ] oxy} net hyl ) benzoi ¢
acid
A compound of formula I is preferred in which
- R; represents a hydroxyl radical, a linear or
10 branched alkoxy radical of 1 to 5 carbon atoms, a
carboxyl radical, an alkoxycarbonyl radical of 2
to 6 carbon atoms or a radical of formula:
& —-NRsRg
e -NH-SO;-Alk
15 e -NH-S0,-Ph
* -NH-CO-Ph
e -N({Alk)-CO-Ph
¢ -NH-CO-NH-FPh
s -NH-CO-Alk

20 e -NH-CO;-Alk

~0- {CH;) n—cAlk

-0-A1k-COOR,

-0-Alk-0-Rg

-0-A1lk-OH

25

~-0-Alk-NRsRg

-0-Alk-CN

e -0-{(CH;),-FPh



11 - 3-(4-carboxybenzoyl)-2-nethylindolizin-1-yl carboxylic acid - nethyl
3-[ (1- net hoxy-2-net hyl i ndoli zin-3 yl carbonyl ] benzoate 5 -

4-[{1- net hoxy- 2-met hyl i ndol i zi n-3 yl ) carbonyl ] benzoic acid -

2- am no- 5-[ ( 1- met hoxy- 2- et hyl i ndol i zi n-3 yl ) carbonyl ] benzoic acid -
2-am no- 5- ({1- [ (3- met hoxybenzoyl ) am no}-2 10

met hyl i ndol i zi n- 3-yl }carbonyl ) benzoic acid - 2-am no-5-({2-nmethyl-1-[(3,4,5
tri met hoxybenzoyl ) am no]indolizin-3 yl}carbonyl)benzoic acid -

2-amno-5-({1-{[{3 _lp g nyl ) sul phonyl ] am no} - 2
nethylindolizin-3-y%fggﬁﬁgﬁgl gﬁzoic acid optionally in the formof one of
its pharnaceuticalLxxﬁgﬁgp&ﬂghe_égbﬁ§. The present invention also rel ates

to a 20 nmethod for preparing the conpounds of fornmula |, characterized in
that A) an indoljzineyggimative of formula I, R~/ i N 25
in which
5 ¢ Alk represents an alkyl radical or a linear or

branched alkylene radical of 1 to 5 carbon
atoms,

e cAlk represents a cycloalkyl radical of 3 to ©
carbon atoms,

10 ¢ n represents an integer from 0 to 5,

e m represents an integer from 1 to 5,

¢ R; and Ry, which are identical or different,
each represent a hydrogen atom, a linear or
branched alkyl radical of 1 to 5 carbon atoms or

15 a benzyl radical,

s Ry represents a hydrogen atom or an alkyl
radical of 1 to 5 carbon atoms,

¢ Ry represents an alkyl radical of 1 to 5 carbon
atoms or a radical -C0O-Alk,

20 e Ph represents a phenyl radical which is
optionally substituted with one or more halogen
atoms, with one or more alkoxy radicals of 1 to
5 carbon atoms, with one or more carboxyl
radicals or with one or more alkoxycarbonyl

25 radicals of 2 to 6 carbon atoms,

- R; represents an alkyl radical of 1 to 5 carbon

atoms, a trifluoromethyl radical, a cycloalkyl



12 in which R1 and R2 have the nmeaning given for formula |, but RZ does not
represent a hydrogen atomor an al kyl halide radical, is condensed with a
derivative of formula Ill, 5 R3 ~A R4 (I1l1) in which X represents a hal ogen
atomand R3 or R4, which are identical or different, each represent a
hydrogen 10 atom a nitro radical, a trd fluoroacetam do radical or an

al koxycarbonyl radical of 2 to 6 carbon atons, in order to obtain the
conmpounds of fornula la, Id or Ik, (la) pd) 15 R3 and/or R4 = -NOZ R3

and/or Rq = Exl &Ik% §3tgn%/8 E%QCF5§HF c re henfl'r&ﬁid% d then,

a) the conpounds ) Srmila”l & are Su uctron'in order to

obtain the compoynds,of.f g wbﬁahg%éu(a'st&)ltﬁ%e@n%% Bho= N den whi ch RS

and/ or RO represent an am o --radrcal -1 ahicfi-conmpounds rnula | b-t hen

10 are SUbJeCteﬂa&@g%ﬂea%%ﬁbonwgkhagnﬁl%&l mdald 48 Wdxyordefi d:a HLRYsi n the
compounds of formula™ for which RO and/or R3 represent a radical -NRS5R6

(in which RS represgntscarBydr agemsat QTcandnR0 Jrepipeeias kAl kyl 15
radical of 1 to 5 carbon atons) and a

5 radicals or with one or more alkoxycarbonyl

radicals of 2 to 6 carbon atoms,
- A represents a radical -CO- or -S0,-,
- R: and R;, which are identical or different each

represent a hydrogen atom, an alkoxy radical of 1

10 to 5 carbon atoms, an aminc radical, a carboxyl
radical, an alkoxycarbonyl radical of 2 to 6
carbon atoms, a nitro radical, a hydroxyamino
radical, a radical of formula
e -A1k-COOR4

15 o -NRsRe
e -NH-Alk-COORy
s -NH~-COC-Alk
¢ -N(Rj1)-S0;-Alk-NRgR1p
e -N(Rj;)-S0,-Alk

20 e -~N(Rj1)-ALlk-NRsRg
*» -N(R11-CO-Alk-NRgRjg
s ~N(R;;)-CO-Alk
® -N(Ry1) -CO-CF3
e -NH-Alk~-HetN

25 in which n, m, Alk, Rs, R¢ and R; have the meaning

given above for R;, and



radi cal -NH Al k-NRSR6 or a radical -NH Al k-COORS (i n which R~ does not
represent a hydrogen aton) from which, by a subsequent saponification, the
conmpounds of 20 fornula | are obtained for which RO and/or R3 represent a
radi cal -NH Al k-COORS in which R, represents a hydrogen atom or 19
are subjected to acylation in order to obtain the conpounds of fornula I
for which R4 and/or R3 represent a radical -NHCO Ak, or a radical
-NH- CO Al k- NRyRl o. 5 which are then subjected to alkylation in order to

obtain a radical - N(RLL)t %'N‘lﬁj%h aaf@d%%%i%flg}-gpffggémm 0 where

R11 represents a radi cal k- COOR12 1 n Z does not represent a

hydrogen atom the -1 atd@Fe SOMPOMNGSE AE St NEFoAPS I 05A Mk?ybj ected to
saponification in order to obtain the conpounds of fornula T for which RO

and/or R3 representradiad caf t NR1Y)c DM kaosma, radi cal 15
-N(R11) - CO Al k- NRyRl 0 where R11 represents a radical -A k-COOH, or are

subj ected to sul phanyl aepossenter dehytiecgbhabnotmhercanpadidelof fornul a |
for which 20 R9 and/or R3 represent a radical -NH SOZ-Al k or a radical

- NH SQ2- Al k- NRORI o,-Atk-€10GRe WhemesBbi extred teoitad ley Iltatdwrgem araer to
obtain a radical -N(RL1l)-SOQz-Al k or a radical -N (R11) -SQOZ- Al k- NROR p
where R11 25 representsliyt achdbtal Ak-TOOR Z ¢arkpm cAt®Rnz2 doesd not
represent a hydrogen atom the latter conpounds are then optionally 15
subj ected to saponi¥$%@ti offrdHCdkder to obtain the compounds of fornula |
for which Rg and/or_R3 represent a radical -N(R11)-SOQZ-Al k or a_radical 5
-N(RL1) - SOz- Al k- NRIF® 13" i ee FANLF ePr eseht O AeHAPERE DAFRICEFALE) the
conmpounds of formula Id in, which resegt an_al koxycar bonyl

J;%S and/ or re
radi cal are subj ectEYtBEHFHATi t2EF ot OF UEPIED BbP%i A”Ehe

10 opticnally another hetercatom chosen from
nitrecgen and oxyaen,
optionally in the form of one of their pharmaceutically
acceptable salts.
A compound of formula I is particularly
15 preferred in which
¢ R; represents an alkoxy radical of 1 to 5 carbon
atoms, a carboxyl radical, a radical -0-Alk-COOH
in which Alk represents a linear or branched
alkylene radical of 1 to 5 carbon atoms, a
20 radical of formula -0-Alk~Ph in which Alk
represents an alkylene radical of 1 to 5 carbon
atoms and Ph represents a phenyl radical which
is optionally substituted with one or more
halogen atoms or with one or more alkoxy
25 radicals of 1 to 5 carbon atoms or with one or

more carboxyl radicals, a radical of formula



10 conpounds of formula I in which R3 and/or RO represent a carboxyl

radi cal, or c) when Rl represents a benzyl oxy radical, the conpounds of
forfmula la are subjected to the 15 action of trifluoroacetic acid or the
conpounds of fornmula Id to hydrogenation, in order to obtain the conpounds
of formula If, t)~ 20 in which R3 andlf R9 have the neani ngs given above,
16 and then the conpounds of formula IT are subjected to O-al kylation in
order to obtain the conpounds of fornula Ig, -, (ig) 5 in which R3 and/or

RO have the meani ng: above nd R1 represe anched
al koxy radical of l%yg{%?caﬂbon'%ﬁ rﬁ?l f P I% ﬁ% %@%Eﬁl Aﬁi
ramcm -O Al k- d%#f%§x1gﬁgkwwﬁﬁ@ mcm -O(CHz) " - or a

radi cal -0-Al k-0- represents a radlcal - COCHS3, can gi ve,

by subsequent Saﬁ?%ég)f@éé%s @nréﬂk§?| ra@: £hk-GH 1 e 8 &§9b6ﬁ| -O Al k-CN
whi ch, 15 by treatnment wth hydroxylam ne, gives a radi cal

- O Al k- C(NHz) =NOkl- o5, d) when Rl represents an al koxycarbonyl radical, the
conmpounds of fornul a [a are subj ected to 20 saponification in order to

obtai n the conpopndspekstargubarkfical -co-,

- Rz and Ry, which are different, each represent a
hydrogen atom, an alkoxy radical of 1 to 5 carbon
atoms, an amino radical, a carboxyl'radical or an
alkoxycarbonyl radical of 2 to 6 carbon atoms,

10 optionally in the form of one of its pharmaceutically
acceptable salts.

Among the compounds of the invention, the
compounds which are particularly preferred are the
following:

15 - (4-amino-3-methoxyphenyl) (1-methoxy-2-
methylindolizin-3-yl)methanone
- 3~ {(4-amino-3-methoxybenzoyl)-2-methylindolizin-
1-yl carboxylic acid
- 2-{[3-(4-amino~3-methoxybenzoyl) -2~
20 methylindolizin-l-yl]loxylacetic acid
- (4—amino—3—methoxyphenyl){1—[(4—chlorobenzyl);
oxy]-2-methylindolizin-3-yl}methanone
~ (4-amino-3-methoxyphenyl} {1-[ ({3~
methoxybenzyl)oxy]-2-methylindolizin-3-
25 vl lmethanone
- 4-({[3-(4-amino-3-methoxybenzoyl)-2-

methylindolizin-1-yl]oxylmethyl)benzoic acid



17 (1'h) in which R3 and/or RO have the neani ngs given above, which are then
subjected to the action of an am ne derivative in order to obtain the 5
conpounds of formula I in which Rl represents a radical -CONHA K, or to
the action of an amino acid derivative in order to obtain the conpounds of
formula | in which Rl represents a ra 'fal -CO- NH (CHZ) m COORS 10 or e)
when Rl represents a radical -NH COZtButyl, the conmpounds of forrmula la or
Id are subjected either to alkylation followed by deprotection and an

optional second al kylation,in 15 order, to obtai.n_t .canpour of fornula
li, or to deprot elét i@n,cafrglolxg\%eeémﬁ)ﬁ cyl a%gélryjilr?d%ﬁ eZ?quSL g’gltsai n the
conpounds of fOf”“'c%rhoioﬁﬁﬁi‘M‘ia%*ldRS represents a hydrogen atom followed by

an optional alkylation i order to obtain the 20 conpounds of formula Ij in

whi ch RS 1 epr esent soamal kyy (aditaloxy-2lheAiar dibas AddJa.or 1) when Rl
represents a radical -NH tButyl, the conmpounds of fornula Ik are

subjected 5 eithek 1t geprAt ekt d ol | oned by acylation in order to
obtain the conpounds of formula Il (I1)

5 - 4-[{l-methoxy-2-methylindolizin-3-
vl)carbonyllbenzoic acid
- 2-amino-5-[ (1-methoxy-2-methylindolizin-3-
yl)carbonyl]lbenzoic acid
- 2—amino-5-({1-[ (3-methoxybenzoyl)amino]-2-
10 methylindolizin-3-yllcarbonyl)benzoic acid
- Z2-amino-5-{{2-methyl-1-[(3,4,5-
trimethoxybenzoyl)amino]l indolizin-3-
yl}lcarbonyl)benzoic acid
- 2-amino-5-({1-{[(3-
15 methoxyphenyl) sulphonyljamino}-2-
methylindolizin-3-yl}carbonyl)benzoic acid
optionally in the form of one of its pharmaceutically
acceptable salts.
The present invention also relates to a
20 method for preparing the compounds of formula I,
characterized in that

A) an indolizine derivative of formula II,

R

2
N N /’ k o

25



10
conpounds of formula Im
fol‘l owed by a treatnment with a phenyl

or to deprotection followed by sul

compounds of formula In p--Ph ~O ~z R3 A (In)

Lﬁt&v
nt's
reacted with a bronoacet ophenone of fornmula IV, OBr ~ R3 |

20 in order to aht %ﬂ}@b%}%%’%ﬁftﬁgsgﬁg%

represents an electron-attracting gro
an al kyl halide radical and A represe

t hen subjected to a

hal ogenat ed- dvat "vqmpgf ©f hye £

agent

19 Ph ~. _S 00 ~Rz R3 A" |

r.Qf.0 J h
in order to obtain the coﬁpggﬁdg%%?%%rn#u%aﬁ{%%%&%l%

phonyl ation in order to obtain the
or to deprotection,
i socyanate in order to obtain the 5
/ Ra OR 10 B) when R1

RZ represents a hydrogen atom or
a radical -CO, pyridine is

/I (1V) R4 15
RQ.5 which are
acrylate or a

i di zi ng
epresents

MRtk i

an et hoxycajponwy, r adi cate andi R4 10 represents a hydrogen atomor an al kyl

hal i de radical.

18 condensed with a derivative of formula III,

5
RS
A
-
X R, (I

in which X represents a halogen atom and Rs or Ry, which

are identical or different, each represent a hydrocgen
10 atom, a nitro radical, a triflucorcacetamide radical or

an alkoxycarbonyl radical of 2 to 6 carbon atoms, in

order to obtain the compounds of formula Ia, Id or 1k,

= // R, 7\ —r,
= N 3 . N / 3
A
A
R
4 (Ia} R4 (ld)
15 Ry and/or R; = -NO; R; and/or R; = —-CO,Alkyl
R, |
gl
2 / R,
e AN 3
A

Ry

(ik)

Rz and/or Ry = -NH-COCF>



Figures 1 and 2 give the diagramfor the synthesis of products la to Ig and
| k. The conpounds of fornula la, in which Rz represents a hydrogen atom or
an "al kyl halide radical, 15 A represents a radical -CO and Rl is an

el ectron attracting group such as al koxycarbonyl, are prepared according to
known cycl oaddition nethods [J. Heterogyclic Chem, (2001), 38, 853-857].
21 0l Bf~Ra'" I~/ \ R NR COEt / 1 1 Rz \ N~ ~ Ra Oxidlziag agent p ,
/ R COWOONDS (la) A - CO R =CO Et Ra=Hor Al kJ(n The quaternization of
pyridine with aghggpropriately substituted bronoacet ophenone gives the 5
pyridinium The 1, 3-dipolar cycloaddition of the latter is carried out in
the presence of ap oxidbzbBEpBdRRL 8¥CRARuIE! FaP¥kkdisnesebakl( kb)

di chromate, in a polar solvent such as dinethylformm de” The conpounds
according to the inveatieduct@onhen Birdardier oBéafeptesedbmpoiintiso radical,
are prepared wth known benzoyl ation nethods (Enr. J. Med. Chem Chim
Ther., (1983), 18(4), oppfoddfi346p,from an indolizine derivative of fornula
I'l, and a nitrobenzoyl chloride derivative or a nitrobenzenesul phonyl

chl oride 15 derivative, which conpounds correspond to a conpound of fornula
[11. The conmpounds of for re thus obtained. The conpounds of
formula I'b in which R3 and/or present _an am no radi cal are obtained
fromthe 20 conmpounds of f a by re ing the nitro

R (1)

R; and/or Ry, = -NH;

in which R; and/oxr R4 represent an amino

‘radical, "which ¢ompounds of formula Ib then

10 e are subjected to the action of an alkyl
halide in order to obtain the compounds of
formula I for which Ry and/or Rs represent
a radical -NRsR; {in which Rs represents a
hydrogen atom and Rg represents an alkyl

15 radical of 1 to 5 carbon atoms) and a
radical -NH-Alk-NR:Rg; or a radical
-NH-2A1k~-COOR; (in which R; does not
represent a hydrogen atom) from which, by a
subsequent saponification, the compounds of

20 formula I are cobtained for which R; and/or
R; represent a radical -NH-Alk-COOR; in
which R; represents a hydrogen atom,

or



functional group. By subjecting the conpounds of fornula Ib to the action
of an al kyl halide, the conpounds of fornula Ic are obtained for which R3
and/ or 22 RQ represent a radical -NRSR6 (in which RS represents a
hydrogen atom and R6 has the neani ngs gi ven above), a radical -NH Al k- NRSR6
or a radical -NH Al k-COORS in which R-, does not represent a hydrogen atom
Thé 5 conpounds for which R- r'epresent% a hydrogen atom are obtai ned from
the latter conpounds by subjecting themto subsequent saponification. By

acyl ating the conpounds of formula |b, the conpounds of formula lc are

obtai ned for which R3 ar?d?eorsﬁﬁfgcer(gptroes%ﬁ a{a? Adical dBAk or a

radi cal - NH CO Al k- NRORI . | ec&; ﬁrg:? e fow %ow}@ 3 and/ or

RO represent a radical -O%%meor “gg:?a ical” - | k- NRgRl o fo

al kylation with a deri vggqi ueakacant ?ggkaﬁegﬁ %Isggé%?ggbonyl .residue, the
ined To IC an

conmpounds of formula | are obtaine or R4 represent a

radical - N(R11)- 00 Alk anvegadinal oNGRIAa QO bayROFLan wbier e R1L

represents a radical -Al k-COORl z where Rlz does not represent a hydrogen
atom 205By subjecting the dratded tHadusis) docs@pedi 41 €pl dohen CORPOUNds are
obtained for which R3 and/or RO represent a radical -N(Rl1l)-CO Alk or a
radi cal -N(R11l)-CO Al k- NRyR:0 whese Rl & eprdisent s-(Radi-cakalAl kxCOOH. 25
By sul phonyl ati on of the conpounds of formula Ib, the conmpounds of fornula
| c are obtained for whi ch radiz3R3-1a(RlibrCROALRPNBsRNt waeradReal

-NH-SOz- Al k or a radical -NH SOz- Al k- NRORl o By subjecting these conpounds
for which R3 and/or RQ rmEpres@nta g aidatal NGO IR zoinawhadihical 5

-NH- SOz- Al k-NRORI o to al kylation with a derivative
Ri; does not represent a hydrogen atom, the

10 latter compounds are then optionally
subjected to saponification in order to
obtain the compounds of formula I for which
Ry and/or Ry represent a radical -

-N(Rj1) —-CO-Alk or a radical
15 -N(R;1)-CO-Alk-NRgR;p where R;; represents a
radical -Alk-COCOH,
or
e are subjected to sulphonylation in order to
obtain the compounds of formula I for which

20 Ry and/or Rs represent a radical -NH-SO,-Alk
or a radical =~NH-S0;-Alk-NRgRi3, which are
then subjected to alkylation in order to
cbtain a radical -N(R;;}-S0,-Alk or a
radical -N{R;;)-80:-A1k-NRsR;; where Rii

25 represents a radical ~Alk-COOR:; in which
Rj» does not represent a hydrogen atom, the

latter compounds are then opticnally



cont ai ni ng an al koxycar bonyl residue, the conpounds of fornmula I are
obt ai ned for which R3 and/or R9 represent a radical -N(R11l)-SOz-Alk or a
radi cal -N(R11l)-SQOz- Al k- NRORI o where R11 represents a radical 10 .
- Al k- COOR12 where R12 does not represent a hydrogen atom By subjecting the
| atter products to saponification, co unds are obtained for which R3
and/or RO represent a radical -N(R11)- -Alk or a radical
-N(R11) - SOz- Al k- NRORI 0 where R11 represents a radical 15 -Al k- COOH. By
reacting an indolizine derivati\é&\ of formu h. a

er

la, 11, wt n
al koxycar bonyl benzoyl ch?%kﬂeacete ?%a??%%n%fl?ﬁj\% alrlll??d?ﬁetgorrpounds of

formula Id are obtained [ y\ﬂi e n hi

al koxycar bonyl radi cal . %}tsu %ﬁ%ﬁi@ﬁ?ﬁ?gﬁégﬁnﬁg‘%n sftgg which

saponi fication, the conmoundy of. RQrpubackendr ¢ ehhai-aed in which R3 and/or
RO. represent a carboxyl radical. By reacting an indolizine derivative of 25

formula I'l with a triflugfpacetas, dobengeyl shhoshide derivative of formula
I11, the conpounds of formula Ik are obtained in which R3 and/or RO
represeng a 29 trifl uoarcRGetaot del xadRaal . wByYrsuRj edleipig e d at ter
conpounds to basic hydrolysis, the conpounds of formula Ik are obtained in
whi ch R3 and/or RO represaiical caabloxybornd/ or amno radical. 5 As

represented in Figure 2, starting with the conmpounds of fornmula | in which
Rl represents a b¢nzykbry coagovakdsand EProwlR0 Icepresdvitah &y abkldeycar bonyl
radical, it is possible to obtain, by subjecting these conpounds to

hydr ogenati on, tRe 1€prrespounas aikpsyaarhonyl WadacR3 8reRO represents a
nitro radical, the_ conpounds of fornula If are obtained by the action of
trifluoroacetic &¥PdecBpdslsj séPoRg fifatdOModhdF s 16t ARt IT §he

O al kyl ation, the conpounds of fornula I.g are ?_gtai neg 15 in which R1
represenPs a | i nEQFPEFREPaREhER TR G wEHiChhR31208/8Tc 86 hon at ons, a

radi cal -0-(CHz)n-cAlKk, %radicgl -S}Alk-. S, a radical -O A k-NRSRfi, a
radi cal - 0- ( CHz) FEPPRSCRY 8dFEEP X SIATRG-RE - whi ch, when RB represents a
radi cal 20 - , can give, by saponification, the radical -O-Ak-OH - a
radi cal -O Al'k-CN which can give the

c) when R; represents a benzyloxy radical, the

compounds of formula Ia are subjected to the
15 action of trifluoroacetic acid or the compounds of
formula Id to hydrogenation, in order to obtain

the compounds of formula If,

OH
e
7 J R,
N 3
A

(N
20

in which R3 and/or Ry have the meanings given

above,



radi cal -0-Al k-C(NHZ): NOH by treating with hydroxylam ne. To obtain the
conpounds of formula Ih in 25 which RL is a carboxyl radical and Ais a
radical -CO or a radical -SQZ, the conpounds of forrmula la in which RL is
an al koxycarbonyl radical are subjected to 25 saponification. The

i ndol i zi n-1-yl carboxylic acid derivati gﬁs of fornmula Ih thus obtained can
thén be subjected to the action of an ine in order to prepare the
conmpounds of formula Ih in which RL represents a 5 radical -CO NH Al k, or

to the action of_an amno_acid derivative i.n_order_to_obtain.th onpounds
of formia | i WA Fap cRBRPRREs, BF: ERFRRER RE 7R HPOBE=E TThe
conpounds of forpula | n .repr n |.C - %%%E tyl or a
radi cal 10 -N(C}E?dﬁEi%&%ngéog?éﬁagggggc%%rgP%ggbogbﬁe%$@ owﬁ%g synt hesi s
schenes using th&fﬂ?&}%%f%hi abin reaction (Synthesis, (1975), p..209) in
order to prepare the indolizfhes. O1) CICH COCHy \ ~~0-C(CHa)3 Liar,

KZC03, CH3CN reflux , 17h ~N 2) KIiCOH O90C. 2 h 30 mn ~) CICHzCOCH- \ N
\ ~/ N ~HLIBr, CHaCN reflux~ /21 K~COs~H O 1S ~~0-C(CH3 / i \ N ~ CHs The

conpounds of formula I, when Rl Represents a radical -OCH3 or a radical
-OCHzC6H5, are
~ // R,
T N 3
A
R
: (ig)
5

in which R; and/or R; have the meanings given
above, and R; represents a linear or branched
alkoxy radical of 1 to 5 carbon atoms, a radical

10 ~0-(CHz) n—cAlk, a radical -0-Alk—-COOR,;, a radical
-0-Alk-NRsRg, a radical -0-{(CHz),~Ph, or a radical
-0-Alk-0-Rg — which, when Ry represents a radical
-COCHs, can give, by subsequent saponification, a
radical -0-Alk-0OH - or a radical -0-Alk-CN which,

15 by treatment with hydroxylamine, gives a radical
-0-~Alk~C (NH,)=NCH,

or

d) when R; represents an alkoxycarbonyl radical,
the compounds of formula Ia are subjected to

20 saponification in order to obtain the compounds of

formula Ih,



26 al so prepared using the Tschitschi babin reaction according to the
follow ng synthesis schemes: R O- /Nf) CICH COCH~ Liar , CH3CN reflux 2)
KXxCOs'HNO O-R/ i \ N~ CHs R = CH, CHzZC6H5 5 The conpounds of fornula I
are potent antagonists of FGF1 and 2. Their capacities to inhibit both the
f-ormati on of new vessels fromdiffereni+ated endothelial cells and to block
the differentiation of 10 CD34+ CD133+ adult human bone marrow cells into
endot helial cells has been denonstrated in vitro. Furthernore, their
capacity to inhibit pathol ogi cal @a@QHogenesi s has been denonstrated in
vivo. In general, the FGFs are greatly i nvol ved, 15 via autocrine,

paracrine or juxtacrine sg in the phenonena of deregul ation of the
stinmulation of the growh —<® |s. Furthernore, FGFs affect tunour
angi ogenesi s which plays & dderant ro)Esboth in the gromh of the
tumour and al so in the phendnena af 20Q/Fmt{astasi zati on. Angi ogenesis is a
process of generation of new capi |4 sels from preexisting vessels or
by nobilization and differentiation o ‘irOMIﬁﬁJ|S Thus, both an
uncontrol l ed proliferation of endothelia

in which R; and/or Ry have the meanings given
above, which are then subjected to the action of
an amine derivative in order to obtain the
5 compounds of formula I in which R; represents a
radical -CO-NH-Alk, or to the action of an amino
acid derivative in order to obtain the compounds
of formula I in which R; represents a radical
-CO-NH~ (CHy) ,—~COOR~
10 or
e) when R; represents a radical -NH-CO;tButyvl,
the compounds of formula Ia or Id are subjected
e either teo alkylation followed by
deprotection and an optional second alkylation in
15 order to obtain the compounds of formula Ii,
¢ or toc deprotection, followed by acylation
in order to obtain the compounds of formula Ij in
which Rs represents a hydrogen atom, followed by an
optional alkylation in order tb obtain the-
20 compounds of formula Ij in which Rs represents an

alkyl radical



cells and a nobilization of angioblasts fromthe bone marrow are observed

i n tunmour neovascul arization processes. It has been shown in vitro and in
vivo that several growh factors stimulate endothelial 5 proliferation, and
in particular FGF1 or a-FGF and FGF2 or b-FGF. These two factors induce the
proliferation, mgration and productiopgof proteases by endothelial cells
in culture and neovascul ari zation in vivo. a-FGF and b-FGF interact with
the endothelial cells via two 10 classes of receptors, the high-affinity
receptors with tyrosingkinase activity (FGFRs) and tAkordraffinity
receptors of the heparirys®] phate proteoglycan GES'G type situated at the
surface of the cell in the extracellular Wil e the paracrine
role of 15 these t ors on endothelial ¢#Ahs=\s W dely descri bed,

a- FG- and b-FGF ¢ gHRan aut ocri ne process.
Thus, a-FGF and b- very Byitable targets

for therapies ained at ybirtyi ng the 20 angi ogenegi s/pFbcess (Keshet E.,
gStR, (1999), Vol. 501, ¥ 1Q4-1497; Presta

Ben- Sasson S.A., J. din
M, Rusnati M, Dep{yh) Era P. ~Tanghetti E., U biggati C5G uBiani R et al .,
New Yor k: Pl enum l'i shers, (2000), pp. 7-34, Billottet C., Janji B., 25
Thiery J.P., Jouanneau J., Oncogene, (2002), Vol. 21, PP~ 8128-8139) 28
Mor eover, s§stenmatic studies ained at determ ning the expression due to

a- FGF and b-FGF and their receptors (FGFR) on various types of tunmour cells
denmonstrate thatfh cerharak: reaponsentd 2 headi¢ab FN%‘@%&RQH%ﬁ#G functiona
in a great mjorj of human tunour |ines_studi ed. These results support

1
t he hypot hesi s tF%% SAMBRAFRGSNP St L6FMHLIRGERaRG e SEBECESECd al so inhibit the
proliferation of tunmour cells (Chandler L.A , Sosnowski B.A. , Geenlees L.
00" Auker fan S. L., Baitd® ?t,heﬁ gtrocéfe@@";eqi’rﬁ?nu.P&%%%??B?Siggg), Vol . 58,
pp. 81-451). a-F - F I ap i rtant.role in the growh and
mai nt enance of p%%gﬁggéggeg?sgr$¥rhg8 gggﬁlgh%%ﬁ,Cﬁgpﬁupﬁsaﬁﬁﬁal nodel s and
in humans, that ag &glglgﬁration of the cellular response to these factors
pl ays a cruci al ofe In the progression of prostate cancer. |ndeed, in
t hese pat hol ogi es, both an increase in the production of a-FG- and b- FGF by

the fibroblasts and the endothelial cells present in the tumour and an 20
increase in the expression of the EftZinceptors on

NH O
o
- ) R,
N 3
A

R
¢ {1
10
¢ or to deprotection followed by

sulphonylation in order to obtain the compounds of

formala Im



tumour cells are recorded. Thus, a paracrine stinulation of prostate cancer
cells occurs, and this process could be a major conponent of this

pat’hol ogy. A conpound possessing an FGFR receptor antagonizing 25 activity
such as the compounds of the present invention can represent a therapy of
choice in these pathologies (Gri D., Rapiquet F., Cdin. Cancer Res.
(1999), S 29 Vol. 71, pp. 5-1063; Doll J.A, Reiher F.K, Crawford S. E.
Pins MR, Canpbell S.C, Bouck N P., Prostate, (20D1), Vol. 305, pp.
49-293). Several studies show the presenc Bf a-FGF 5 and b- FGF and of
their FGFR receptors both in human br 'gé gunmour lines (in particular MCF7)
and in biopsies of tunours. These fac could be responsible, in this

pat hol ogy, for the appearance ofz ery aggr essi ve phenotype i nduci ng

hi gh 10 met ast asi zati on. Thus, dpossesslng an FGF receptor

ant agoni zi ng activity, such as ds gl formula |, may represent a
therapy of choice in these pathol ogi e§ (\Vetsg au?ter-Edouart A-S., Czeszak
X., Crepin M, Lenmoine J., Boilly B., h|s X. et al., 15 Exp. Cell
Res., (2001), Vol. 262, pp. 59-68).(s§nceroy if® anonas are tumours which
i nduce netastases at a high frequency and which are very resistant to
various chenot herapy treatnents. The angi ogenesi s processes play a
preponderant role in the 20 progression of a cancerous nel anona.

Furthernore, it has been shown that the probability of the appearance of
net ast ases i ncreases Ver?rst?oﬁ%P§°RFFElPﬂe fﬁéi@ﬁ%@ PY 8hETFASEENEri zati on

ou

of the prinmary tunD r. ma cells produce a d secr te varlous

angi ogeni ¢ fact oF$*28 B |qﬁilﬁfQ£ﬁQ§§EﬁN}QJ Ni%B%as been
shown th§ |nh|b|t|o%u%ESt% IhHherdeffect of these t wo factors by

sol ubl e FGFRL bl 6ERE AT prollferatlon and the survival of

nmel anoma tunour cells and bIocks in V|vo$}uppur progression. Thus, a
conmpound possessi ng FGFR receptor ant zing activity, such as t he
conmpounds of the present invention, na resent a 5 therapy of choice in
t hese pat hol ogi es (Rofstad E. K//

R
N '/ 2 R
3
A
R4
{In)
OR
10 B) when R; represents an electron-attracting group, R:

represents a hydrogen atom or an alkyl halide radical
and A represents a radical -CC-, pyridine is reacted

with a bromoacetophenone of formula IV,

Br R,
(v)

15



Hal sor E.F., Cancer Res., (2000); Yayon A., Ma Y-S., Safran M, Klagsbrun
M, Hal aban R, Oncogene, (1997), Vol. 14, pp. 2999-3009). diona cells
produce in vitro and in vivo 10 a-FGF and b- FG- and possess various FG-Rs
at their surface. This therefore suggests that these two factors, through
an autocrine and paracrine effect, play,a pivotal role in the progression
of this type of tunour. Furthernore, |IQ€ the mpjority of solid 15 tunours,
the progression of glionmas and their capacity to i nduce netastases is

hi ghl y depende e i0geni_c S i the prinary tunmour. It has
al so been sggmgkpggtkgcfg%géﬁtﬁggngggg%ﬁgﬁ% Fﬁeﬁgam¢#%sgtion of human
astrocytomas. Furthernore, 20 napht hal enesul phonate derivatives are

described for inhibiting the cellular effects of a-FG- and b-FGF in vitro

and t he angi ogenesi s i ndu these gromh factors in vivo. Intracerebral
injection of these conpou ps i pducegea very significant increase in 25
apopt osis and a substanti M{ease in angi ogenesis resulting in
consi der abl e regressi on of iomas in rats. Thus, a conpound possessing an

ant agoni st r 31 activity for ar FGF and/ q¢ b-FG- and/or the FGFR
receptors, such as the conmpoungs” hespr-esent invention, may represent a
t herapy of choice in these pat oIogiFs (Yamada S. M,  Yamaguchi F., Brown

R, 5 Berger MS., Mrrison RS., G4a, A 999),'Vblon76, pp. 28-66; Auguste
P., Gursel D.B., Lenmiere S., Reiners D7, ClRRyvas P., Carceller F., et al.
Cancer Res., (2001), Vol. 26, pp. 61-1717). More recently, the potenti al
role of 10 proangi ogenic agents in | eukaem as and | ynphomas has been
docunent ed. Indeed, it has been reported, in general, that cellular clones
|0 thesespathpLRoLes FRYNDEuRLLRELANALULAL] % dasinioyed. DY Ly lmyne system
or switch to an angliogeni c phenotype which’pronotes their survival and

then thel” PLeh! Lendll aB- Tls 6RABIRL0hLBACRALYRR. S JeldNeest by an

over expression of ahglogenic factors, 1 n-particul ar Yy e macrophages,

and/ or nobi éi;zgii eRoebnbbesenf aekopsekbart RE e Gl it X (Thomas
DA, Gles F.J., Cortes J., Albitar M, 20 Kantarjian H M, "Acta Haenat ol

(2001), Volin28¥deppPtolBbtif8) chAmengpbiie daneifogRtniifaatoris wik@ has

R represents an ethoxycarbonyl radical and R»
10 represents a hydrogen atom or an alkyl halide radical.
Figures 1 and 2 give the diagram for the
synthesis of products Ia to Ig and Ik.
The compounds of formula Ta, in which R;
represents a hydrogen atom or an alkyl halide radical,
15 A'represents a radical -CO- and R; 1s an electron-
attracting group such as alkoxycarbonyl, are prepared
according to known cycloaddition methods

[J. Heterocyclic Chem., (2001), 38, 853-857].



been detected in nunerous |ynphoblastic and hemat opoi etic tunour cel
lines. The FGFR receptors are also present on a majority of these |ines,
suggesting a 25 possible autocrine cellular effect of a-FGF and b- FG-

i nducing the proliferation of these cells. Mreover, it has been reported
t:hat bone marrow angi ogenesi s by 32, paracrine effects was correl ated
wi t'h the progression of sone of these pathologies. Mre particularly, it
has been shown, in aL (chronic |ynphocytic |eukaem a) cells that b-FGF 5
i nduces an |ncreQ§ n thg expreSS|on of the antlapoptotng protein (Bcl2)

| eading to an increas rvival of thes®®ells.and therefore greatly
partici pates thelr |zghron Furtherﬁgre, the B-FEGEr| evel s neasured
in these celggigre very well rrelated with thesstage of clhnica
advance of t i sease and the res & to—the—ehenot heg applied in

this pathol ogy (fludarabine). Thus, onpoﬁﬂﬁ“ﬁﬁ§se55|ng
ant agoni zing activity, such as the ApoRnds of the present invention, may
15 represent a therapy of choice, either in combFPMIQUARS de t h=90 udar abi ne or
ot her active products, in this pathol ogy (Thonmas B.=A&pf Grl-@3r 4kxd., Cortes
J., Albitar M, Kantarjian H M, Acta Haematol, (200l), Vol. 207, pp.
106-190; Gabrilove J.L. Oncol ogist, 20 (2001), Vol. 6, pp. 4-7). A
correlation exists betmeen t he process of bone marrow angi ogenesi s and the

extramedul | ary di sea e |nﬁfgégﬂbﬁ g¥eggggagﬁ¥thgtheggaenla) Vari ous

studi es denonstrate t at Ition angl ogenesi s, in particular
by a compouiph RassESSs NG §vﬁ'bEﬁf&ﬁ@&%k@hoé@éégﬁﬂéﬁbﬂg g¢tb¥i knecoul d

represent a therapy of choice in this pathol ogy.

5 pyridinium. The 1,3-dipolar cycloaddition of the latter
is carried out in the presence of an oxidizing agent
such as tetrapyridinecobalt (IIl} dichromate, in a polar
solvent such as dimethylformamide.

The compounds according to the.invention,

10 when R; and/or Ry represent a nitro radical, are
prepared with known benzoylation methods (Eur. J. Med.
Chem. Chim. Ther., (1983), 18(4), pp. 339-346) from an
indolizine derivative of feormula II, and a nitrobenzoyl
chloride derivative or a nitrobenzenesulphonyl chloride

15 derivative, which compounds correspond to a compound of
formula ITI. The compounds of formula Ia are thus
obtained.

The compounds of formula Ib in which R3 and/or
R4 represent an amino radical are obtained from the

20 compounds of formula Ia by reducing the nitro

functional group. By subjecting the compounds of

formula Ib to the action of an alkyl halide, the

compounds of formula Ic are obtained for which R; and/or



33 The proliferation and the mgration of vascular snooth nuscle cells
contribute to intiml hypertrophy of the arteries and thus plays a

pr eponderant role in atherosclerosis and in restenosis 5 follow ng
angi opl asty and endarterectony. Studies in vivo show, after |esion of the
carotid by balloon injury, a local production of a-FG- and b-FG-. In this
sane nodel, an anti-FGF2 neutralizing antibody inhibits the proliferation
of 10 vascul ar snooth mnmuscle cells and thus decreases intinmal hypertrophy.

A chimeric pfotghrefd dorigli £91 agRlCUke SHGhnAR SapgPklehkacks the
bi nding of b-FG- to its FGFR receptors, inhibits the proliferation of

vascul ar 15hgapefennuseheasal R has vihé omandi hgti gelcAYRBRLEPPhY i N Vvivo
(Epstein CE., Siegall CB., Biro S., Fu Y.M, FitzGerald D., Crculation
(1991), Volra8@icapp-NB4XIR-NW&kS enber gardikbal Gl Bit+@mORA( 1997), pp. 96
4083). 20 Thus, antagonists of the FGFR receptors, such as the conpounds of
t he presentwhneknki cines epresespraseéherapyydfogani gecmei rher al one or in
conbi nati on with antagoni st conpounds for other growh factors involved in
t hese pabhotogpesndsuéhrawhPDiGFR: i nephesentat aehydobg@s pavhokogi es |inked
to the proliferation of vascular smooth nuscle cells such as

at her oscl er®s8tainedsfsaBsiBepdstigngicopragnysobyf ebawiatg nchdem ti ng of

34 endovascul ar grostheses (stens) or during aorto coronary artery by-pass
surgery. Cardi 2ePRGPREIFopATCBEELFEtiR response to a stress of the

ventricular wall induced by_an.over|oad 5 in terns of pressure or vol une.
This overload may be gy ac%latlng tke compounds of foﬂ%u a Ib, the

compounds of formula Ic are obtained for which R; and/or
10 Ry represent a radical -NH-CO-Alk or a radical
~NH-CO-Alk-NEsR,.

By subjecting these compounds for which Rs
and/or Ry represent a radical -NH-CO-Alk or a radical
-NH-CO-Alk-NRgsR1p to alkylation with a derivative

15 containing an alkoxycarbonyl residue, the compounds of
formula I are obtained for which Ry and/or R, represent
a radical -N(R;1) -CO-Alk or a radical
-N{Rj1) -CO-Alk-NRgR;p; where Ri; represents a radical
-Alk-COOR;; where R;; does not represent a hydrogen atom.

20 By subjecting the latter products to saponification,
compounds are obtained for which R; and/or Ry, represent
a radical -N(R;:}-CO-Alk or a radicél
-N(R:1) -CO-Alk-NRgR;p where R;; represents a radical
-Alk-COOH.

25 By sulphonylation of the compounds of formula

Ib, the compounds of formula Ic are obtained for which



t he consequence of nunerous physiopat hol ogi cal states such as hypertension,
AC (aortic coarctation), myocardial infarction and various vascul ar

di sorders. The consequences of this pathol ogy are norphol ogical, 10

nol ecul ar and functional changes such as hypertrophy of cardiac nyocytes,
the accumul ation of matrix proteins and-the re-expression of foetal genes.
b-FGF is involved in this pathol ogy. Inaeed, the addition of b-FGF to

cul tures of cardi omyocytes of newborn rats 15 nodifies the profile of the
correspondi t i e el leading .t etal -type gene
profile. Adg?t%g%/:ﬁy% 213%%]{665%14 n%/g%:ascﬁjéégghoﬁv?gé%&é?ﬁ ?}6{3% C response
under the etfget,0f _RuESh,-ADksyrgsponse being bl ocked by anti-b-FG-
neutralizing 20 anti bodi eS. Experinments carried out in vivo on transgenic
knockout mce for b-Fgh shewelhahbthded $dipe ROt iyaulat img factor for
cardi ac nyocyte hypertrophy in thi's pathology (Schultz JeJ., Wtt S A,

Ni eman M L. anBebgeR, Prdpref8gt €aSrddicdhoun set-Rl k., o5 Jradd &a1 | nvest .,
(1999), Vol. 19, pp. 104-709). Accordingly, a compound, such as the

conpounds ofNHREOprEBRANRIRIYEDD | 8hkyDOssOsSwghFEFRerid3atieeept or

ant agoni zing activity represents a therapy of choice in the treatnent of
cardi ac i nsubhkeiienoy andadhkpxerhebopgtlhaleagyluass dticatcethpuiuriisa aegener acy
of the cardiac tissue. This treatnment could be carried out 5 alone or in
conbi nat i onfakrhleudr ene pbsatment $ofbetd dbl Gekend/odi Br etérsesanyi ot ensi n
antagoni sts, antiarrhythmcs, anti-calciumagents, antithronbotics, and the
| i ke). Vascal 8pddraér d¥iBivafsedlBy @ralfettesiigred 10 characterized by an

alteration of vascular reactivity and of blood flow, hyperperneability, an
exacer bat ed PiBri e v E - FBePon¥8e4fd Ran ToRFRIRRLF P Ed 412 hr ot ei n

deposi t Mo Lsely, a-EG- and b-FG- are present_in the preretina

menbranal of ARKEFERRE WiHlet &L Bia; Bet i RO eF FREBAEREGS, DYATPAE Bk anes of
derl vyi L] i in,th it h f Jent., fferi

o pr ol LB blbaELEEnar S nel 10R% X! Hr RO LT o o B AT Of ' bi adi ng

bot h a- FGF - Ls..d i ar, disqarders |j di abet es

both 2 FO" BfebifGE b Ruekongd n.vatauhan, duagrde f,) Lokrdpl o O

(1997), Vol 4 844iBR1 BniR l{xihﬂik drcemeund.such as the conpounds of

formula | possessing an FG-R receptor antagonizing activity represents a
t herapy of cRQRGE -8ichhan kahiepr, 0khieReC TP FEL+Ofe Nt & Ny 2Ba@nE agoni st

conpounds for other growh factors involved in these pathol ogi es, such as
VEG-. 15 -Alk-COOH.

By reacting an indolizine derivative of
formula IT with an alkoxycarbonylbenzoyl chloride
derivative of formula III, the compounds of formula Id
are obtained in which Rs; and/or R4 represent an

20 alkoxycarbonyl radical. By subjecting the latter
compounds to saponification, the compounds of formula
Ie are obtained in which R; and/or R; represent a
carboxyl radical.

By reacting an indolizine derivative of

25 formula II with a trifluorocacetamidobenzoyl chloride

derivative of formula II1I, the compounds of formula Ik

are obtained in which Rs; and/or Ry represent a



36 Rheumatoid arthritis (RA) is a chronic disease with an unknown
aetiology. Wile it affects nunerous organs, the nost severe formof RA s
a progressive synovial inflammation of the joints leading 5 to destruction.
Angi ogenesi s appears to greatly affect the progression of this pathol ogy.
Thus, a-FG- and b-FG- have been detected in the synovial tissue and in the
joint fluid of patients suffering fromRA, indicating that this growth
factor is involved in the 10 initiation and/or progression of this

pathol 0gy. L0:3ha Iadeles hadeuvan Jnduged Jipdelafn B 1l @) n rats, Lt

has been shown that the overexpre55| on I ncreases e Sever | ty of

the di sease WgheasaR ARy Al 21ie %%fjﬂy @'&ﬁkiso;{(a L2 K

progression of 15 RA (Yarrashl ta nemtsu Y

Nakashi ma Yrk b&%s@bEalﬁédaﬁn,w%;cﬁﬂﬁﬂnﬁhd/OQ2§QZiep¥@£en§7a pp. 168- 450
Manabe N., Oda H., Nakamura K., Kuga Y., Uchida S., Kawaguchi H. ,
Rheumatol (:é&%)x,yJ,V@Ind/%Q aﬁ@_noS&—azﬂl@al Thus, the conpounds according to
20 the invention represent a therapy of choice in this pathol ogy. |BDs
(inflammat ory bowel diseaseskseded s FMe ey L5, oft oy iony ovi tH | @erat ory
di seases of the intestine: UC (ulcerative colitis) and Crohn's di sease 25
(CD). |SDs arepchadacodr ifzethuly an inmimnedysf veptreeenwtsi @h results in an
i nappropriate production of inflammatory cytokines inducing the

est abl i shnehenstrlaxy Irdiced! amidcFovaschl arepyssentsTae consequence of this
angi ogenesi s of inflammatory origin is an intestinal ischaem a induced by
vasoconst r i 8&K8/YCRLRNYILr €@bdtitdg drid 1so@ssgidiE Sofolk-Fan ey e measur ed
in patients 5 suffering. fromthese pat hol ogl es (Kanazawa S., Tsunoda T.,

Onunma E., MiPPAECFINOK &%&n&ompoq@mcmo ryd rmna&aarpnyo&% of

Gast roe er oI o] 200 VoI 96-822: Thorn M Y., Larsson
A, tO B %};P%‘arg%) ROF <,l§1n§| hfr? fo $5u ha:Fe]?ﬁ:ef%E Fo@nt erol ogy,

2000 Vbl 08 T 0 nd ntlon ich exhibit a
§1I gh ;ntl ang| éggniegdéé%?ﬁw %:he b’%mp rﬁgle 3 %frﬂ‘ﬁ ammt or yaraeng?%gaejh%s(?s

represent abg,h%@mgce&oﬁh%'fc %rﬁlh%%%o%tﬁola%%.s

By subjecting the compounds of formula If to
O-alkylation, the compounds of formula Ig are obtained
15 in which R; represents a linear or branched alkoxy
radical of 1 to 5 carbon atoms, a radical
-0- (CHz) p-cAlk, a radical -0-Alk-COOR;, a radical
-0-Alk-NRsR;, a radical -0-(CH;},-Ph, a radical
-0-Alk-0-Rg — which, when Ry represents a radical
20 -COCHj3, can give, by saponification, the radical
-0-Alk-OH, - a radical -0-Alk-CN which can give the
radical -0-Alk~C(NH;):NOH by treating with
hydroxylamine.
To obtain the compounds of formula Ih in
25 which R:; is a carboxyl radical and 2 is a radical -CO-
or a radical -SO;, the compounds of formula Ia in which

R; is an alkoxycarbonyl radical are subjected to




15 FGFR1, 2 and 3 are involved in the processes of chronogenesis and
osteogenesis. Mutations |leading to the expression of permanently activated
FGFRs have been linked to a | arge nunber of human genetic di seases which

- result in malformations of the skeleton, such as 20 Pfeiffer, Crouzon,
Apert, Jackson-Wiss and Beare Stevensqn cutis gyrata syndronmes. Sone of
these nmutations, which affect nore part%ScuI arly FGFR3, lead in particular
to achondropl asia (ACH), hypochondropl asia (HCH) and TD ( Thanat ophoric 25
dyspl asi a), ACH b_eij;lﬁgqqt he most co n, form of_ nani sm_From a_ bi ochem cal

poi nt of vi ERPYLSt T HelPheti VI b2t hekey Tetept oY 51 octete t hr ough
di meri zati on, of. t he z 38 receptaor, in the absence of |jgan Chen. L.,
Adar R Vel DR TR 1h dhifepitriaee. an Y288 and Deng

C X, (1999), .The Jo&jrtnoaltﬁ)é‘ aClt_i_.n.n n engi_.ami\/r(})l _.irllogf dé\?.%%#%‘%?ag%

I
| 517-1525). SH? se,ctt%e conpounas of "t he invention ic

ant agoni st A i Aol frb- @nﬂ. R %Qq_: | hus i nhi bit
t he dineri zg%q%éoré%%{p%&%]gocﬁp%ﬁ?le%r%}geﬁg% t er}glg? f c%%!%; E7'|t n t hese

pat hol ogi£s. By M tuer Qlp 1|l r J.oW 4 oiLid o 809 &Pekn dR:phassngol ogi cal
and bi ol ogi cal properties, the conmpounds of the present 1nvention find

appl i cati on ddtithe tveatdeitadt anYosad & Nond denpbHgnds hbghrdegneg of

vascul ari zation (lung, breast, prostate, oesophagus) or inducing netastases
(colon, stomach wEldN@B)reprek2nd@Nsi add daQ a-dJeENDY (W) R~EGBRI N an
autocrine manner or, finally, in |lynphoma and | eukaem a type pat hol ogi es.
These conpounds represeEmn confharapy of ©dwoicks eI hewhahoRe or in

conbi nation with an appropriate chenotherapy. The conpounds according to 20
the inventi aeraiesterftisdg apglicoat i MHICCRBUtykatneat raflicat di ovascul ar

di seases such as at heroscl erosis, postangioplasty restenosis, in the

treat mert? of- NiEbASHCisnkRee PFePRe e msIdcgatinshs atfileh Tl ddl | owi ng
the fitting of endovascul ar prostheses and/or aorto 25 coronary artery

by- passes orSYQ{HES\Emstalistes rahsp arfte bR tafenseaRiPeFe#6phy or vascul ar
conpl i cat i ong, of i abet epy S, 3. GAbPtLS L0 ops! BLERs Ingngompounds

indeolizines.

0
/[k 1) CICH,COCH, nl
LiBr , K,CO; , CH,CN

0-C(CH,). 0-C(CH,).
| = | " reflux, 17h @ :
e N / CH3
2) K.GO:-H:0 XN

90°C, 2 h 30 min

1) CICH,COCH,

LIBr , CHCN N
| = I/A\[::j reflux N
CH
=N H, s N Y, 3

2}K;C04H,0

15

The compounds of formula II, when R;

represents a radical -OCHz or a radical -OCH,C¢Hs, are



39 according to the invention also find application in the treatnent of
chronic inflammatory di seases such as rheumatoid arthritis or |BDs.
‘Finally, the compounds according to the invention rmay be used in the

treatment 5 of achondropl asia (ACH),

(«t hanat r ophori c dysplasia). According Lo another of its features, t
the present invention is therefore a pharnaceutical conposition
as active 10 ingredient a conpound of formula | according to

subj ect of
cont ai ni ng,

the invention,gr ?ﬁﬁa?éd lHQaEHEC% g's'c)él%%%‘?ﬁﬂt?%'a%ti%'nts opt |

in conblnatlon

eXC|p|ents

t he desired

i ntranuscul
phar maceut i
preferably

e |ner ropria

nlnlstratlon |n val’, Subcut aneous,

hypochondr opl asia (HCH) and TD

he

onal |y

€ eéxcipients. The said

9&88982§8 8%8&%891&91%@ E}%t Ea%%&{%lm‘é%' dosage form and

ar, intravenous, transdernmal, transnucosal | ocal or rectal The
cal conpositions according to 20 the present invention are

adm ni stered by the or#slciomedad, | n the pharmageutical

conpositions of t enr i nvent iL&. §€N or al adm ni stration, the

i ngredi ents may e a nlnPstered inrglvgnit form fore2
m xture wth con
fornms for adm nistration conprise, 2f0-8®anpl e, tab

optionally
or suspensi

5

10

15

20

r&Priate
ts,” which

ntNonal phar meceuttcat—carr+ers.

active

'nlstratlon, as a

uni t
40 are

scored, gel atine capsul es, powders, granules and oral solutions

ons. Wien a solid conposition in the RorGH,@HCH;

The compounds of formula I are potent
antagonists of FGFl and 2. Their capacities tc inhibit
both the formation of new vessels from differentiated
endothelial cells and to block the differentiation of
CD34+ CD133+ adult human bone marrow celis into
endothelial cells has been demonstrated in vitro.
Furthermore, their capacity to inhibit pathological
angiogenesis has been demonstrated in vivo.

In general, the FGFs are greatly involved,
via autocrine, paracrine or juxtacrine secretions, in
the phenomena of deregulation ¢f the stimulation of the
growth of cancer cells. Furthermore, FGFs affect tumour
angiogenesis which plays a preponderant role both in
the growth of the tumour and also in the phenomena of
metastasization.

Angiocgenesis is a process of generation of
new capillary vessels from preexisting vessels or by
mobilization and differentiation of bone marrow cells.

Thus, both an uncontrolled proliferation of endothelial



tablets is prepared, the main active ingredient is 5 mxed with a

phar maceuti cal vehicle such as gelatine, starch, |actose, nagnesium
stearate, talc, gum Arabic and the like. It is possible to coat the tablets
Wi th sucrose or other appropriate materials, or 10 alternatively it is
possible to treat themso that they haye a prolonged or delayed activity
and they continuously release a predeterm ned quantity of active
ingredient. A preparation in the formof gelatine 15 capsules is obtained

by i xi ng teelggt LYg i ng« qlﬁatatwohh & %'n %%tla%rt% RO NG d Rl xture

obtained in soft or hard gel atine capsule A preparation In syrup or

elixir f0r”hHB¥oQOBE%'Bb%@%v%@?h%eth&ﬁh&dh%8V§§Hﬁ¥éF¥zéﬁﬂ&ha-20 sweet ener ,
preferably cal orie-free, nethyl paraben and propyl paraben as antiseptics, a

taste enhangebcaBdean ARPHARI bakd GOl iy v MMEH spersi ¥l ecpowder s or
granul es may contain the active ingredient as a mxture with 25 di spersing

agents, wettsengragegtrdwoh Suspend B iagarits onddthas ipal yvinyl pyrrolidone,
and with sweeteners or flavour corrigents. 91 The active ingredient
may al soSbeptoilmikbabédonn thel fior pacft inudreac @l es; optdorald Wa&#2 h one or
nore carriers or additives. In the pharmaceutical conpositions according
cr b-FGF. These two factors induce the proliferation,
migration and production of proteases by endothelial
cells in culture and neovascularization in vivo. a-FGF
and b-FGF interact with the endothelial cells via two
10 classes of receptors, the high-affinity receptors with
tyrosine kinase activity (FGFRs) and the low-affinity
receptors of the heparin sulphate proteoglycan (HSPG)
type situated at the surface of the cells and in the
extracellular matrices. While the paracrine role of
15 these two factors on endothelial cells is widely
described, a-¥FGF and b-FGF could also act on these
cells through an autocrine process. Thus, a-FGF and
b-FGF and their receptors represent very suitable
targets for therapies aimed at inhibiting the
20 angiogenesis process (Keshet E., Ben-8asson S.A., J.
Clin. Invest., (1999), Vol. 501, pp. 104-1497;
Presta M., Rusnati M., Dell’Era P., Tanghetti E.,
Urbinati C., Giuliani R. et al., New York: Plenum
Publishers, (2000), pp. 7-34, Billottet C., Janji B.,
25 Thiery J.P., Jouanneau J., Oncogene, (2002), Vol. 21,

pp. 8128-8139).



5 to the present invention, the active ingredient may also be in the form
of an inclusion conplex in cyclodextrins, their ethers or their esters. The
guantity of active ingredient to be adm ni stered depends, as always, on the
degree of 10 progression of the disease and the age and wei ght of the
patient. The conpositions according to.the invention, for oral

adri ni stration, therefore contain reco nded doses of 0.01 to 700 ng. 15

The foll ow ng exanples, given w thout Iinitation illustrate the present
i nvention. 42 PREPARATI ONS Preparatl é;xl heS|s oﬂitq{t-butyl
2-nethy|indo|izin 1-y Egﬁﬁgﬁéf SYSHP T ot assi um car bonat e

and 6,39, OhetCarmalyy 9hd Lhiundy %mad% ageagge%%d 1,0y 10 G:o 48, gmol) - of

tert-butyl pyrl car ate 1 acetonﬁ%rlle

fol | oned by fnl. (62 t%@%'hE%%EShl rqﬁﬁgg 40 of e oTh anth%ﬂ%ated

under reflux 10 overnight. I'S Cco0 (62.4

‘ol ) of poa@ﬁ%h@@r%%bca%tteaarc%lq@qea% A de Tigads hgated at 50C T or
2 h 30 min. The reaction nediumis cooled and extracted with ethyl acetate.

15 The omgamketphase sl Funewawed 1afiters ?Qﬁetalﬂ Nk At pasmediydd h a saturat ed
aqueous sodi um chl oride solution, dried over sodi umsul phate and

concent r at edutinder lieeyced ugliessurme sBha dyuadictsughdy ified by flash
chromat ography on a silica colum, eluting with a 20 tol uene/ethyl acetate
(95:5) m xt bypotBe?dlsg thfta anhiahne soendart: arfe acddRe et b-HEH o3t Mel ting
point: 111C 25 Preparation |l Synthesis of
N-benzyl - N- agshy inNip2 tnghiey ineddlfieziat-ibn of tumour cells
{(Chandler L.A., Sosnowski B.A., Greenlees L.,
10 Aukerman S.L., Baird A., Pierce G.F., Int. J. Cancer,
(1999), Vol. 58, pp. 81-451).
a-FGF and b-FGF play an important role in the
growth and maintenance of prostate cells. It has been
shown, both in animal models and in humans, that an
15 alteration of the cellular response to these factors
plays a crucial role in the progression of prostate
cancer. Indeed, in these pathologies, both an increase
in the production of a-FGF and b-FGF by the fibroblasts
and the endothelial cells present in the tumour and an
20 increase in the expression of the FGFR receptors on
tumour cells are recorded. Thus, a paracrine
stimulation of prostate cancer cells occurs, and this
process could be a major component of this pathology. A
compound possessing an FGFR receptor antagonizing
25 activity such as the compounds of the present invention

can represent a therapy of cheoice in these pathologies

(Giri D., Ropiquet F., Clin. Cancer Res., (1999),.



yl ) am ne 43 This conpound is obtained according to the sane procedure as
the conmpound of Preparation I, using the Tschitschi babin reaction and
starting with 2.47 g of N-benzyl-Nnmethyl-N[(pyridin-2-yl)nmethyl]am ne and
5 chl oroacetone. 970 ng of a yellow oil are obtained. Yield: 34% Mass
spectronmetry (ES+ node): M+ = 251 Pre%ration [11 10 Synthesis of

1- et hoxy- 2- et hyl i ndol i zi ne This conpddnd is obtained starting with 2

(et hoxynet hyl ) pyri di ne and chl oroacet one, using the Tschitschibabin

reaction. The.product _is.saolated in t form.of _a_yellow oil which

crystalli zes—c—’iiﬁ—ﬁﬂé P51 ;egﬁee?j.’ %Oé{ldzah%.%@eﬁ%s% gﬁgdt’rorret ry (ES+ node):
M+ = 161. 8 -Pr ration V20 _S hesi -benzyl oxy- 2- | i ndol i zi ne
Thi s conpourqgai%g%g@t g’i'%e’d ggglgr é,llmrfllg "t g%pﬁ)fgeilaln% ';%):r'dce Gr%eﬂrgi'}pt/ﬁat desri bed

i n Preparat i%s'tfa‘{%i,”Q(gtof@%%Ts%ilt.s%W@a@ﬁ‘. rq@a.cztg'%n_. The product is
a yettow-oi | i $

i solated in the formo 5 “Yield: "3 44 Preparation V
Synthesis of nethyl 5geeRi@noeaiRORY Jstld 4h& $resence of a-FGF

5 and b-FGF and of their FGFR receptors boeth in human
breast tumour lines {in particular MCF7) and in
biopsies of tumours. These factors could be
responsible, in this pathology, for the appearance of
the very aggressive phenotype inducing high

1@ metastasization. Thus, a compound possessing an FGF
receptor antagonizing activity, such as the compounds
of formula I, may represent a therapy of choice in
these pathologies (Vercoutter-Edouart A-S., Czeszak X.,
Crépin M., Lemoine J., Boilly B., Le Bourhis X. et al.,

15 Exp. Cell Res., (2001), Vol. 262, pp. 59-68).

Cancerous melanomas are tumours which induce
metastases at a high frequency and which are very
resistant to various chemotherapy treatments. The
angiogenesis processes play a preponderant role in the

20 progression of a cancerous melanoma. Furthermore, it
has been shown that the probability of the appearance
of metastases increases very strongly with the increase
in the wvascularization of the primary tumour. Melanoma
cells produce and secrete various angiogenic factors,

25 including a-~-FGF and b-FGF. Moreover, it has been shown
that inhibition of the cellular effect of these two

factors by soluble FGFR1 blocks in vitro the



trifluoroacetyl)am no]benzoate Step A 5 Synthesis of

4~am no- 3- ( net hoxycar bonyl ) benzoi ¢ acid 150 ng (1.2l nmol) of

4- di met hyl am nopyridine are added to 2.5 g (12.1 mmol ) of 2, 4-dioxo-1,4

di hydr o- 2H 3, 1- benzoxazi ne- 6- carboxylic acid [described in J. Med. Chem,
(1981), 24(6), 735-742] in solution 104y 10 m of dimethylfornmam de and 10
m of methanol, and the nmixture is heat'ed at 60C for 3 hours. The reaction
mediumi s concentrated under reduced pressure. The residue is taken up in

wat er and e Wﬁfor| gﬁ%%&ﬁR%A’The 'H%Hgﬁb aé&hé rM@§ffg with a

15 saturate t1on rred over sodium su e and

concentrate%dauyy‘ﬂ@gdﬁedwpg SS UK t [ in
et hyl acetate, flf%ered and dfled &%F 8 digéé%}ﬁﬁl?%wggmdirégﬁga% ?alned

Yi el d: 84~ 26, d\@égmfoqrdﬁa 2l oSt AP By N NCS1 ScOf v Y Whuch as
3- (et hoxycar bonyl ) [(2,2,2 trlfluoroacetyl)an1no]benzoate 25 868 ~1

(6.15 nmol ) tofe tddnf}ﬂdiﬁfd}ﬁ@ﬁltméirﬂwégerﬂ@ ek @bl Ynapdedot@sdn® g (5. 12
nmol ) of 4 am no- 3- (net hoxycarbonyl )benzoic acid in suspension in 45 15
m of di chl aheretdyane cHelcolid ideds wHitdbigieos BRohstades. R, room
tenperature. The solution is concentrated to dryness and the solid obt ai ned
i s taken up Hadsampéhtlane/@&inngr eReer, mM3AWe; anayemeh. f iMaeYedl. 5 of f. 1.48
g of a white powder are obtained after drying. Yield: 99a Nblting poi nt :
239C 10 Stepadmgo Ml Elausbnmn Mof Hadamn Rhl oPidegand, 3(HPBHPE, of

di met hyl formam de are added to 784 ng (2.69 mol ) of et hyl

3- (nethoxyc&EﬁnniLy-ﬁﬂx2?%?%&3@93uoroacetyl)anlno]benzoate in solution in
9 m of 15 dichIoronet ane, then the mediumis heated under reflux for
90 m nutes. is eva %ﬁ%ﬁiq #ﬁe§g““%nﬂntﬁe EERCRRE HR YHYBnyl chloride

d h d_chiorid
obt ai ned | a“’%?%ﬁ%v%‘)@a“ Sbetnchs N En ot BT < 20PHRbE as s it
wi t hout f‘”%@%’ éal%&“ G zﬁ{alat]%é\)félrbe SRS oL defzop gLl op,8f the

i ndol i zi nes quan
factors, through an autocrine and paracrine effect,

play a pivotal role in the progression of this type of
tumour. Furthermore, like the majority of solid

15 tumours, the progression of gliomas and their capacity
to induce metastases is highly dependent on the
angiogenic processes in the primary tumour. It has also
been shown that FGFRL antisenses block the
proliferation of human astrocytomas. Furthermore,

20 naphthalenesulphonate derivatives are described for
inhibiting the cellular effects of a-FGF and b-FGF
in vitro and the angiogenesis induced by these growth
factors in vivo. Intracerebral injection of these
compounds induces a very significant increase in

25 apoptosis and a substantial decrease in angiogenesis
resulting in considerable regression of gliomas in

rats. Thus, a compound possessing an antagonist




46 EXAMPLES Exanple 1 (1-Met hoxy-2-nethylindolizin-3-yl)(3-nethoxy-4 5

ni t rophenyl ) met hanone 4.2 g (0.0l195 nol) of 3-nethoxy-4 nitrobenzoyl
chloride are added to 3 g (0.0186 nol) of 1-methoxy-2-nethylindolizine
whose preparation is described in Preparation Il1l, dissolved in 50 m of 10
%, 2-di chl oroet hane, and the nmediumis g%irred at roomtenperature for 4
holrs. The reaction nediumis poured ovéer water. The organic phase is
separated after settling out, washed with an agueous sodi um bi car bonat e

sol ution an hen, 15 with er rie r _sodi um_sul e and
concentrate%c%ﬁHéFyvggﬁuﬁfﬁg eanzpaug—?§ p&?ﬁgpédtﬁﬁ hat ogr aphy on a
silica colu Lhg w.th_di or . After ration, 6.05 g of a
yeIIom/soliggg?gkg%%éiﬁg%g 38 $ﬁé|83ﬁ§§§%@§|P@né%ﬁoﬁﬁ%%%fg7c Exanples 2 to
28 By CarfYEHGeHHEohhemag%%g%geﬁ%cQr dhRG 1Y 2T R iRIER3S iy descri bed
above, the compounds’of forntifa™ |, for whi ch"Arepresents a radical -CO,

which are dgsenhbbegibB T&BM&dk BeMOW var@geRingsi zeGdn wr.47 benzoyl ation
of the 3-position of the indolizines variodusly substituted at the 1- and

2- posi ti gnspekrfBrsMi. abl Mosubsbht 0t d, benzay!l (@hioeni,desi., #8 TABLE |
pp. 28-66; Auguste P., Gilirsel D.B., Lemiére S.,
Reimers D., Cuevas P., Carceller F., et al., Cancer
Res., {2001}, Veol. 26, pp. 61-1717).
More recently, the potential role of

10 proangicgenic agents in leukaemias and lymphomas has
been documented. Indeed, it has been reported, in
general, that cellular clones in these pathologies may
be either naturally destroved by the immune system or
switch to an angiogenic phenotype which promotes their

15 survival and then their proliferation. This change of
phenotype is induced by an overexpression of angiogenic
factors, in particular by the macrophages, and/or
mobilization of these factors from the extracellular
matrix (Thomas D.A., Giles F.J., Cortes J., Albitar M.,

20 Kantarjian H.M., Acta Haematol, (2001), Vol. 207,
pp. 106-190). Among the angiogenic factors, b-FGF has
been detected in numerous lymphoblastic and
hematopoietic tumour cell lines. The FGFR receptors are
also present on a majority of these lines, suggesting a

25 possible autocrine cellular effect of a-FGF and b-FGF
inducing the proliferation of these cells. Moreover, it

has been reported that bone marrow angiogenesis by



Ex- anpl eR1IRaR3R, Yield (~)Meltiag point or nmass spectronetry

(MFi +) 20BnPhOMENGCa94186 C30BnMe OVENOZ 95153C4OBnMeHCOZMe 70. 51 10C~50vecPr OVENO
z81S

13C60VePhOVENOZ 8265C7 OVeEMeHNOZ 88146 C3OVEMeHCO~VI €92143CO0OMEMeCO. MeH7512i C10
GVeMeNCaCOzhl e57138C110MeMeOVECOz Me88. 5145C120ve MeHCHz COz Me 7594 C13CCOaEt MeOM
e- N0a91137C14CO, Et MeOMeCO=Me45. 5141C15 Et PhOVENCa85151C16COz~t MeHCOaMe981
39C17N( Me) BnMeOVENGCa90M+=430. 318NHBOCWeOMVENCOZ 76 MH+=426. S19C0Oz Et MeCO~MeNCa9

VECO NENO, 5137 COB R Ry RECBS0 1T SEo L Oy KROXe VEOVBTIPIOEE Frche

NH- BOCCPr MegO, M., COr = 395:2 920 -
28NH- BOCIVECWEHNENH%OCFJ!VSI%%&I\%égﬁi%%gﬁin Me = methyl Et = ethyl BOC =
tbut oxycarbonyl 99 BxagpL§re9cularly, it has been shown, in CLL
(1-An1no-2-nethyllndoI|Z|n-3-y1)(3-ne¥ﬁoxy-9 ni trophenyl ) net hanone 5 2. 32

m of triflvyerpageti tyaphbcatecaddadadingpM se1tie ansel wiregyr of 643 ng (1.51
mol ) of tertbutyl

3- (3- net boxyndubékr ehenrnoyk)se- mat Byki gaplrkzisiohybgarhamte in 20 m  of

di chl oronet hane, cooled to OC. Once the introduction is conplete, the
medi um i s 18nal&pwptotdcrptutaiho (Bodb)t érpdiatute and intcriemsst iimred for 4
hours. The reaction nediumis poured over a saturated aqueous potassium

car bonat e sthat suonvandlegfrhbeed welhserhyl theeedoee Threadrdyani ¢ phase is
separated after settling out, washed with a saturated 15 aqueous sodi um

chl ori de sopartbpirdrfpedipvehessdrancsulphatenanduesheamarstedhgnder
reduced pressure. The_crystals obtained are taken up in isopropyl ether,
filtered of PrEFGAsheUehSt AeR8BpRBpYR ERRER SRdlEhéASdViced “£25 ng of a brown

solid agg oplal ned 20,181, 87 Nes3 SRRGLI QTR Ly (ERY m3oe) MY = 326,

disease and the resistance tc the chemotherapy applied
in this pathology {fludarabine). Thus, a compound
possessing an FGFR receptor antagonizing activity, such
as the compounds of the present invention, may

15 represent a therapy of choice, either in combination
with fludarabine or other active products, in this
pathology (Thomas D.A., Giles F.J., Cortes J.,
Albitar M., Kantarjian H.M;, Acta Haematol, (2001},
Vol. 207, pp. 106-190; Gabrilove J.L. Oncologist,

20 (2001), Veol. 6, pp. 4-7).

A correlation exists between the process of
bone marrow angiogenesis and the extramedullary
diseases in_CML (chronic myelomonocytic leukaemia).
Various studies demonstrate that the inhibition of

25 angiogenesis, in particular by a compound possessing an
FGFR receptor antagonizing activity could represent a

therapy of choice in this pathology.



By carrying out the procedure according to the preparation described above,

the conmpounds of fornmula I, for which A represents a radical -CO and 25
whi'ch are described in Table Il below, are synthesized by deprotecting the
am ne at the 1-position of the indolizines with the aid of trifluoroacetic
dci_d. 50 TABLE |1 Exanpl eR1RZR3R, Yi ekdMel ting poi nt

(C) 30NHzMeCO2MeNOz91162C31NHZMe CO2MeNHCOCF388231C 5 Exanpl e 32

N[ 3- (3- Met hoxy- 9-ni trobenzoyl ) -2-net hylindolizin-1 yl)net hanesul phonam de

0.292 m (3.78 mml) ahapsh ¢l Akiide 'a%da%%d r&lfgraataqirutdfon of 350 ny
(1.08 mmol) of the 10 conpound of Exanple 29 in of pyridine, and the

medi um i s sthikcedadt shReWnt enpenat lé"e@.lfsorco‘hﬂlq_lHLﬁ:;e e irgagtdion mediumis
concentrated under reduced pressure. The residue is taken up in 1 N

hydrochl or i sypeird rapth yexi atlked el < GlOrerRs Rans;s Ehe organi c phase is
15 separated after settling out, washed with a saturated aqueous sodi um
chl ori de sobutpondetained rover isoditivaraisqikatoss iandrmbnoe taateathsinder
reduced pressure. The residue is crystallized fromethanol. 327 ny of
yel | ow cbystfaldcarnegobingiinepd as2¥ ¥nel ¢endirtavEss apectronetry (ES+ node)
M—l‘ 404. 3 51 Exanple 33 Met hyl
5-1( 1 {[(3 met hoxy phe&Eupseisp Hon ylivarisholys, 2 mpdttgd isdoldziat 3ha ) car bonyl | -
(22 carotid by ballcoon injury, a local production of a-¥GF
and b-FGF. In this same model, an anti-FGF2
neutralizing antibody inhibits the proliferation of
10 wvascular smooth muscle cells and thus decreases intimal
hypertrophy.
A chimeric protein FGFZ bound to a molecule
such as saponin blocks the binding of b-FGF to its FGFR
receptors, inhibits the proliferation of wvascular
15 smooth muscle celis in vitro and intimal hypertrophy
in vivo (Epstein C.E., Siegall C.B., Biro S., Fu Y.M.,
FitzGerald D., Circulation, (1991), Vol. 87, pp. B4-
778; Waltenberger J., Circulation, (1997), pp. 96-
4083} .
20 Thus, antagonists of the FGFR receptors, such
as the compounds of the present invention, represent a
therapy of choice, either alcone or in combination with
antagonist compounds for other growth factors involved
in these pathologies, such as PDGF, in the treatment of
25 pathologies linked to the proliferation of vascular

smooth muscle cells such as atherosclerosis, restenosis

post-angioplasty or following the fitting of

2




trifluoroacetyl)am no]benzoate 5 This conpound is prepared according to the
sane nethod as the precedi ng exanple, by sul phonylation of nethyl

5-[(1-am no- 2- net hyl i ndol i zi n-3-yl )carbonyl]2-[2, 2, 2-trifl uoroacetyl)am noj
benzoate with 3met hoxybenzenesul phonyl chloride. 466 ng of a yellow 10
powder are obtained. Yield: 83a Meltin 4Doi nt: 220.5C Exanple 34 15 Met hyl
5-1(1-{[ (3-net hoxyani | i no) car bonyl am ngj}- 2

met hyl i ndol i zi n-3-yl)carbonyl]-2-[(2,2,2trifl uoroacetyl)an no] benzoate 140

w (1.05 mmol). of. 3- met hqQx nyl ispcyanate are.added to 400 ng (0.95

ol ) of eSS BT b PR Rao 1 OF e SE TR ATRERY T 2s (2, 3, 2

trifluoroac 1.n0 » disso ;n 13 m of tetrahydrofuran. The

reacti on m%&uéc}e@%gsyhée%%%?g%fig#?o%ﬁ%%e urs and concentrated under

reduced pressure. The #esiduye }p%g@,j by daKePs Uﬁigegﬁg{%Q?etotge solid 25
I's washed wt y

is filtered off and it acetone and then et ether. 442 ny

of a yell owqovader & e abtad e oo £F dya BR20; ld@%&%%@ﬂ BPEPL6ad14C

Exanpl e 35 (3-Met hoxy-4-nitrophenyl)[2-methyl-1

(et hyl arg no)d ndoti | dF Joyd d st dagones i, ATyt best ool heytpaut yl

3- (3- et hoxy- 4- ni trobenzoyl )-2 net hylindolizin-1-yl (nmethyl)carbamate 3.05 g
(7.2 mmol) afnhd erdrdagiydnGe (& maimoxyud Ghysiopathological states

4-ni trobenzoyl)-2-nmethylindolizin-1-ylcarbamate in solution in 50 m of

t et r ahydr of unarh are radued: arsopw SeAT o 8ISt g ¢FaBchaoiynpf sodi um hydri de
(at 60g as a dispersion in oil) in suspension in 10 m of tetrahydrofuran,
cool ed to O@yosawtiak iyfanrtiom cend houiows VG COLE0 dis¢odsranol ) of
nmet hyl iodide is added while the nediumis_maintained at 0C. It _is allowed
to return toosAEPERREE Chrid it PatReleFeRFOrNArRaatoITRalr eact i on
medi um i s, poured aver a igéé” at ed aqueous sodi um bi carbonat e sol ut%on and

20 extract edHIFHA A" Nftelofth HYRFFE PRI e2F shypertrophy o

cardiac myocytes, the accumulation of matrix proteins
and the re-expression of foetal genes. b-FGF is
involved in this pathology. Indeed, the addition of
b-FGF to cultures of cardiomyococytes of newborn rats

15 modifies the profile of the corresponding genes to
contractile proteins leading to a foetal-type gene
profile. Additionally, adult rat myocytes show a
hypertrophic response under the effect of b-FGF, this
response being blocked by anti-b-FGF neutralizing

20 antibodies. Experiments carried out in vivo on
transgenic knockout mice for b-FGF show that b-FGF is
the major stimulating factor for cardiac myocyte
hypertrophy in this pathology (Schultz Jed., Witt S.A.,
Nieman M.L., Reiser P.J., Engle 5.J., Zhou M. et al.,

25 J. Clin. Invest., (1999), Vol. 19, pp. 104-709).

Accordingly, a compound, such as the

compounds of the present invention, possessing FGFR



separated after settling out, washed with a saturated agueous sodi um
chloride solution, dried over sodi um sul phate and concentrated under
reduced pressure. 3.47 g of an orange-col oured foam are obtained. 25 Yield:
96s Mass spectronetry (ES+ node) MH = 440.3 53 Step B 13 m of
trifluoroacetic acid are added dropmﬁs§5to a solution of 3.38 g (7.7 mmol)
of the product obtained in Step Ain 60°m of dichloronmethane, 5 cooled to
0OC. When the introduction is conplete, the nediumis allowed to return to

room temher SLUER AT L d R SULId L0t 3 s e £ enchian pipdiaim i s

poured over "a satura ueous so e solution

extracted V\’ichBi%%hyLln et .atm%tor&a@&%%g%ﬁﬁ_gjﬁ%ﬁﬁ%rﬁcﬁg Afder settling |

out, washed wth a saturated aqueous sodi n, dried over

sodi um sul phg eo%@rcia%%%%tlro@gﬁ%s%%fatre%dwﬁ% R E&%ﬁj&r%raw_ciﬁsﬂk%‘e s

purified by flrash 15 chromatography on a silica colum, eluting wth a

tol uene/ et hyh AGaLALE scWel) THIH Wrda i@l RNARDIA iQyr 22 uof a red
powder are obtained. Yield: 76% Mass spectronetry (ES+ node) M+ = 340.2 20

Exanpl es 536aaB8e36rBy nCaotiifg tadin Wi Hrecedinte taecaintings t @dxanpl e 35 -
Step A, the conpounds of fornmula I, for which A represents a radical -CO
and whi ch abeo2kedescdieed tinst, hentdhltensdlrnwn taroe ragtidiesi zed by
al kylating the tert-butyl carbamate at the 1-position of the indolizines
wi t h 3- net hexybemzlytbiosi, dentiircalcium agents, antithrombotics,
and the like}.
Vascular disorders caused by diabetes are
10 characterized by an alteration of vascular reactivity
and of blood flow, hyperpermeability, an exacerbated
proliferative response and an increase in matrix
protein deposits. More precisely, a-FGF and b-FGF are
present in the preretinal membranes of patients with
15 diabetic retinopathies, in the membranes of underlying
caepillaries and in the vitreous humour of patients
suffering from proliferative retinopathies. A soluble
FGF receptor capable of binding both a-FGF and b-FGF 1is
developed in wvascular disorders linked to diabetes
20 (Tilton R.G., Dixon R.A.F., Brock T.A., Exp. Opin.
Invest. Drugs, (1997), vol. 84, pp. 6—1671)._Thus, a
compound such as the compounds of formula I possessing
an FGFR receptor antagonizing activity represents a
therapy of choice either alone or in combination with

25 antagonist compounds for other growth factors involved

in these pathologies, such as VEGF.



54 the presence of sodiumhydride in a solvent such as tetrahydrofuran and
di.met hyl formam de TABLE 111 5 Exanpl eRIR2ZR3RqYi el dMel ti ngpoint (C) (9% or
massspectro. (M i +) 36 N( BOC) Bn- 3- OveMeOMENO2gl M+ =

546. 437N( BOC) Bn- 3- OveMeCOZMeNO02g065C Exanpl es 38 and 39 By carrying out the
procedure according to Exanple 35 - St %g B, the conpounds of fornula I, for
10 Which A represents a radical -CO and which are described in Table IV
bel ow, are synthesi zed by deprotecting the anmine at the 1-position of the

i ndol i zi ith the aj tridl t id_ T \ 15
Exapl oRire RV ol aveeeuanil AR bR 3 e GEN ggM —
446. 339NHBN -3 _ . Lo a0

[ 1- (Di et h;ldgﬁlgr%l)@ 2@@@1{9@3{ o ﬁa%t-lfﬁj]é(%-‘ne“?hlgl%y-lf atfects

ni trophenyl hieRRANQ rga2, 382 hdsk LdP@le frrt er goopaund of Exanple 21
in solution in 10 m of tetrahydrofuran are added dropwise to 44 ng (1.1

mol ) of sogiredriasdhivde sialovdQ it Min%REIcH V¥ ithedi{dintl SUsRension in 5
m of 5 tetrahydrofuran, cooled to OC. Once the introduction is conplete,
t he medi Bm ite alklsawed tionr.ermyl do@needn tgmmeanat we guertlly hofifectand t hen
69 ~1 (1.1 mmol) of nmethyl iodide are added and the nediumis stirred at
room t enper &her @riogrebiiltours. thd sThe thedctgyon Tredi ,um-BsHaurded over a
saturated agueous sodi um chloride solution and extracted with ethyl

acet ate. The-dFgahiavephese deteepadatiod tifet evyrsetidl g saune ambhisd with a
saturated aqueous sodi umchl oride solution, dried over sodium 15 sul phate
and concent F8€ed cdRdef véduedd Pitdesinte sulferigy duen Kpurified by

chr omat ograghy .on g silica colum, eluting with a tol uene/et hytlh acetate
e

ndicating that this growth factor is involved in

10 initiation and/or progression of this patholegy. In AIA
models (adjuvant-induced model of arthritis) in rats,
it has been shown that the overexpression of b-FGF
increases the severity of the disease whereas an anti-
b-FGF neutralizing antibody blocks the progression of

15 RA (Yamashita A., Yonemitsu Y., Okano S., Nakagawa K.,
Nakashima Y., Irisa T. et al., J. Immunol., (2002),
vol. 57, pp. 168-450; Manabe N., Oda H., Nakamura XK.,
Kuga Y., Uchida S., Kawaguchi H., Rheumatol, (1999),
Vol. 20, pp. 38-714). Thus, the compounds according to

20 the invention represent a therapy of choice in this
pathology.

IBDs (inflammatory bowel diseases) comprise
two forms of chronic inflammatory diseases of the
intestine: UC (ulcerative colitis) and Crohn’s disease

25 (CD). IBDs are characterized by an immune dysfunction

which results in an inappropriate production of

inflammatory cytokines inducing the establishment of a



(95/5) mxture. 143 ng of an orange-col oured foam are obtained. 20 Yield:
37% Example 41 {1-[(3-Methoxybenzyl) (nethyl)am no]-2-nethylindolizin
3-y1}(3-net hoxy-4-nitrophenyl)net hanone 25 595 ng (I.83 nmol) of caesium
carbonate and 83 [tl (1.34 nmmol) of nethyl iodide are added to 542 ng (1.22
mmol ) of {1-[(3-nethoxybenzyl)am no]-2 56 :

met hyl i ndol i zi n- 3-yl } (3- met hoxy- 4- ni tr 6phenyl met hanone in solution in 15 n
of di net hyl formam de. The reaction mxture is heated at 40C for 21 hours. 5

The m xt [ ed. j.nt t t ed sqdi hlorid t d
Cracted wik B B rea e B R i v o i

extracted with eth ac organic p

sul phat e an%ﬂ&ﬂﬁﬁﬂk&ﬁ%ﬁ%%ﬂEH%iéﬁﬁggﬁﬁkng%%%qﬁhﬁT<ﬂfgég%€§$éf purified

by chromat ography on 10 silica gel, i ng uene acetate

95/5) m Xt yr, sed 4 i J N4 e ES+
ﬁmde) ) szqurg.a%ﬂ% Elgiéi?ﬁezi ?133} %&{Bﬁ%oné@ﬁtl%p. NBSgh SPEELEPLBIARY (

2- ani no- 5- (Gl 30BN (aidy s nl s ARV nsiod i 2is 3- y1 } car bony

| ) benzoate This conpound is prepared according to the sanme nmethod as that
descri bed i sufife rdxgniromhose 2 tHtAdd g WRAh 340 (0. 76 mol ) of

met hyl 2-am no-5
({1-[ (3- et Aexyloelaz 1l .),afinuae Z.etMay]dmedat b,z ikegtdreanbonyl ) benzoate. 260
ng of an orange-coloured solid are obtained. Yield: 80% 25 Melting point:
60C Kkuchi K., American Journal of Gastroenterology,

(2001), Vol. 28, pp. 96-822; Thorn M., Raab Y.,

Larsson A., Gerdin B., Hallgren R., Scandinavian

10 Journal of Gastroenterology, (2000}, Vol. 12, pp. 35-
408) . The compounds of the invention which exhibit a
high antiangiogenic activity in a model of inflammatory
angiogenesis represent a therapy of choice in these
pathologies.

15 FGFR1, 2 and 3 are involved in the processes
of chronogenesis and osteogenesis. Mutations leading to
the expression of permanently activated FGFRs have been
linked to a large number of human genetic diseases
which result in malformations of the skeleton, such as

20 Pfeiffer, Crouzon, Apert, Jackson-Weiss and Beare-
Stevenson cutis gyrata syndromes. Some of these
mutations, which affect more particularly FGFR3, lead
in particular to achondroplasia (ACH},
hypochondroplasia (HCH) and TD (Thanatophoric

25 dysplasia), ACH being the most common form of nanism.

From a biochemical point of view, sustained activation

of these receptors occurs through dimerization of the



57 Exanpl e 43 Met hyl

5-+([ 1- [ (3- met hoxybenzoyl ) am no] - 2net hyl i ndol i zi n-3-yl } carbonyl)-2-[2, 2, 2tri
fl uoroacetyl)am no] benzoate 5 3.37 g (7.6 Mol ) of benzotriazol -1-yl oxy
tris(di met hyl am no) phosphoni um hexaf | uor ophosphate (BOP) and 2.1 m of
tfiethylam ne are added to 1.16 g (7.6 ) of 3-methoxybenzoic acid
dissolved in 30 m of dinethylformam de and 60 mM of dichl oronethane. 10
The nediumis stirred at roomtenperature for 15 mnutes and then 3.04 g
(7.2 mol) 5-[L(1 am no-2-net hylindolizin-3-yl)carbonyl]-2-[2,2,2
trifluor oacg'{eyclr%aér!r%&lnoj]rbeé\hzeoaatrgesea & aodt(tj?é.qaﬂf et&%?l? r r%‘lng ?%‘?r 2% hours at
room 15 tenperat ure, 0 eci.pi tate .obt ai.ned in the,reactjon nmedi um
is filtered ofr%t and i%é}?ssé/r\%% \éﬁd%vﬁ t thjdi(‘gHI of?%“nse‘fkﬁé%eﬁ.’p‘é: ng%g%? “yel | ow
powder are QifAimed, el d: (60520 Melty j Nt ; appLes 44 to 61 By
carrying out the procedure (accor)di ng to E?%rerpér)riet J‘C:)dglz%sg,:'cIrE'l%(bed£1§1b’C)ve, t he
conpounds degqr.i bed i yJfable \hbel oy Ares synt hasized- by couplings (1- ani no-2
25 nethy!indo||2|n-d;yl)(;-ne¥ﬁgxy-4-nitroghenyl ne?%anone or ne%hyl
5-[(l-anﬁhO;ﬁ?ﬁﬁkhMHVHhﬂﬂdﬁ'%Hidﬂ)é%ﬂﬂﬂﬂb”én antagonist activity
2-[2,2,2-trifluoroacetyl)am no] benzoate with the 58 appropriate

car boxyl i ¢ aci dhen Hihelipreese¢e-FEF and FGFR and which thus inhibit
benzotri azol - 1-yl oxy-tri s(di met hyl am no) phosphoni um hexaf | uor ophosphat e
(BOP). 5¢hFABliFReY iBetion of the receptor represent a therapy of

choice in these pathologies.
By virtue of their low toxicity and their

10 pharmacological and biological properties, the
compounds of the present invention find application in
the treatment of any carcinoma having a high degree of
vascularization (lung, breast, prostate, oesophagus) or
inducing metastases (colon, stomach, melanoma) or

15 sensitive to a-FGF or to b-FGF in an autocrine manner
or, finally, in lymphoma and leukaemia type
pathologies. These compounds represent a therapy of
cheice either alone or in combination with an
appropriate chemotherapy. The compounds according to

20 the invention also find application in the treatment of
cardiovascular diseases such as atherosclerosis, post—
angioplasty restenosis, in the treatment of diseases
linked to the complications which appear following the
fitting of endovascular prostheses and/or aorto-

25 coronary artery by-passes or other wvascular transplants
and cardiac hypertrophy or vascular complications of

diabetes such as diabetic retinopathies. The compounds



anpl eRIRZR3R, Yield (~)Melt- ing point

( ©) 44NHCCOPh- 4- Cl MeOVENO, 76255C45NHCOPh- 4- CO2MeMeOMENO, 88274 C46NHCOPh- 3- OVeM
eOVENO, 86180C47NHCOPh- 3- OVe~- YOz MeOVENQOZ 60286 C48NHCOPh- 2, 3- OVieMe COz Me NHCOCF
s87215C49NHCOPh- 2, 5- OVeMe COZMeNHCOCFs 8321 4C50NHCOPHh- 3, 4- OveMe COz MeNHCOCFs 76
26QC51NHCOPh- 3, 4, 5- OVeMe COx Me NHCOCF832

C52NHCOPh- 3, 5- OMeMeCOz MeNHCOCFs 74223 C53NHCOPh- 3- Ove  4- MeMeCOz MeNHCOCF82251
C54NHCOPh- 3, 4- net hyl enedi nr y MeCOz MeNHCOCF79245C55NHCOPh- 3- Ove
4'C!NECO“VI%gggggg%%?%ﬁﬂqéﬁgﬁfgg%§é§§gg§lso find application in the

4- FMe COVENH C57NHCO st 1 -

4- C1 MeCOz Ve NHERIR8224 2G5 80HOR5- 131 arl- MR CREMRNHGRRRSY GARGCSANHOOPh- 3- Cbl e
4- COzMeMeCOTj ~1 eNHCOCFs 77191 C60NHCOPh- 3- OCFs ~Me

~C02Me NHOOCE #6068 HNAOEPhryd 1 15-1@QVRIVE GV NHGRER, 642 th £ dorpimple 62

N[ 3- (3- Met hoxy-4-ni trobenzoyl )-2-nethylindolizin-1 yl]acetamde 1.20 m
(12. 60 Mol hcebradeld ¢amhdrirmemriernadsd B ki nth (the & readneof

(1-am no-2 10 nethylindoli zi n-3-yl) (3-nethoxy-4-nitrophenyl)net hanone

di ssol ved i owfl@chonafroghlatdier offtanéypbuhoreheip lors i X(HEH) iandtTDred at
roomtenperature for 15 mnutes. The precipitate obtained is 60 filtered
of f and wasHédhamiatthr ogthiopli cetdhysrplasd a)hen dried to give 295 ng of an

or ange- col oured powder. Yield: 63% Melting point: 238C 5 Exanple 63

3- Met hoxy- N-[ 3- ( 3- met Re@prgligia tebeanadiior fetia i irmtusgsH- 1L88 ] - N- et hyl be
nzam de 51 ng_of sodi um hydride (60% suspension in 10 oil) are added to 466
ng (1.0l nnﬁPPJ@Ft3ﬁﬁ%ﬁﬁﬁkiﬂNFT%Pt invention is therefore’a

(3-met hoxy- 4-ni trobenzoyl.)) - 2- met hyl.i ndoli zi n- 1yl ] benzam de in solution in
19 m of tePP&W&F"L‘Fﬁé%.l FAERRS Ui SRGFET R FD At Eperature for 10

i d.th 65 ~1 of hyl i odi d. 15, Af P rri f 2
our's. -k e7 PEESAa4E 1t & (PR i TR CHA s d ST P a1 50
extracted Wit e%ttrl%ln %%e%%%f.ofTQecso&gg%lé%u%@aeﬁ]%Mg@ gggﬁa sat ur at ed

sodi um chl oride sol ution, i ed ove e and ‘concentr at ed under

reduced pregghke. %&Btﬁ{&%aﬂrﬁd‘i% do?nﬂq{airggii&g P el O graRbY; QB 1 11 ca

gel, eluting with dichloronmethane. 435 of a yellow solid are obtai ned.
and appropriate excipients.

The said excipients are chosen according to
15 the pharmaceutical dosage'form and the desired mode of
administration: oral, sublingual, subcutaneous,
intramuscular, intravenous, transdermal, transmuccsal,
local or rectal.

The pharmaceutical compositions according to

20 the present invention are preferably administered by
the oral route.

In the pharmaceutical compositions of the
present invention for oral administration, the active
ingredients may be administered in a unit form for

25 administration, as a mixture with conventional
pharmaceutical carriers. The appropriate unit forms for

administration comprise, for example, tablets, which



Yield: 91%

Mel ting point: 190C 25 61 Exanple 64 Met hyl

5+({1-[(3- nethoxybenzoyl)(nethyl)anlno] 2
i zi n-3-yl }carbonyl ) - 2-ni trobenzoate This conpound is prepared

met hyl i ndol

according to the 5 protocol

1°9 g (3.9

mol ) of net hyl

described in the exanple above by nethyl ating

5-((1-[(3nmet hoxybenzoyl )am no] - 2- nethyllndoI|Z|n 3-yl }carbonyl ) 2-nitrobenzo
ate with nmethyl iodide. 1.85 g of a red solid are obtained. 10 Yield: 890

r;l[]:ny]% [ ngﬁ [ z?s}r:p C:eox% 0’5 %%(ay‘% al‘té 3‘§nlsestur£é%yn?caeéi§ggpzoyl )-2 15
467 ~1 (5.78
mol ) of pyri r?gl%r E:arrgg 4 )S %@q&%gg]yc!ﬂ Wmﬁﬂgr omi de (

2- br omo- 1- (3- et hoxy- 4 ré)pglﬁryd k&@é&%&%,m%@@ﬂn'@f%”

Mel ting poi
(trifluorone
1-[2-(3-nmet

Chim Fr.,

(1962), 2255-2261, in solution in 13 m of acetonitrile,

Soc.
and the

nedi um i s stddyied Ati & QoBdHMme" atHl end A D0 Singdedhen¥ eagt i on nedi um
at ed. 62 Ethyl ether is added, the crystals are filtered off,
washed wig hretdad weitdtera aichinere i . derbic e Adudiel d9vgeTysimks are

obtained. Yield: 970

is precipit

10

15

20

25

starch, lactose, magnesium stearate, talc, gum Arabic
and the like.

It is possible to coat the tablets with
sucrose or other appropriate materials, or
alternatively it is possible to treat them so that they
have a prolonged or delayed activity and they
continuously release a predetermined quantity of active
ingredient.

A preparation in the form of gelatine
capsules is obtained by mixing the active ingredient
with a diluent and pouring the mixture obtained in soft
or hard gelatine capsules.

A preparation in syrup or elixir form may
contain the active ingredient together with a
sweetener, preferably calorie-free, methylparaben and
propylparaben as antiseptics, a taste enhancer and an
appropriate colouring.

Water-dispersible powders or granules may
contain the active ingredient as a mixture with
dispersing agents, wetting agents or suspending agents,
such as polyvinvlpyrrolidone, and with sweeteners or

flavour corrigents.



5 Melting point: 216C. Step B 500 ng (1.42 mmol) of 1-[2-(3-nethoxy-4

ni*t rophenyl ) - 2- oxoethyl]pyrldln|un1bron1de are added, 10 in portions, to
219 ul (1.56 mol) of triethylanine in 4.5 m of dlnethylfornanlde

follomed by 1.06 m (7.08 mmol) of ethyl 4,4,4-trifluorocrotonate and 561
nmg (0.92 mmol) of tetrapyrldlnecobalt(la) dlchronate 15 The reaction
mediumis heated at 90C for 6 hours. The reaction nmediumis cool ed and then
poured over 1 N hydrochlorlc acid and the product thus obtained is

extracted wth ethyl he arganic.phase i.s separated afte settling
20 out, washed wth wa er%'tacf(r?%fv-g ngr len gPJ}gHS %P 5HEMJ ﬁ%]Chlorlde

sol uti on, Tff%he@h%V%r 0%‘f“%§3'o%?§s%l% d %%Q&%rﬁharl ﬁrgqu%d n reoquced

pressure. e product obtain uri tography on a silica

colum, el uiibhg Wb&Q1%§sdb%h g@qquggne 437 ng of a yeIIOM/pomder are
obtained. Yield: 71~ 63 Mel ting point: 63C Exanple 66 Ethyl

[ 3- (3- met hoxy- 4- nlthQ%”%@%'bh@Qﬁbbéb&u%a@ ol A@0Hrad & cHiriigRypound is
obt ai ned according to the same nmethod as the preceding exanple in Step B by

1,3 di pobar teyeheagdiekedt @hvention, the active ingredient may _
1-[2-(3-nethoxy-4n|trophenyl)-z-oxoethyl]pyr|d|n|un1bron1de (obtained in 10
Step A of theéspreeednnghexdmpinepiwahh ietcNyls iacr Woaipd.exA iyel | ow powder is
obtained after purification by flash chromatography on a silica col um,
el uting withydiichestoieshanbeiYi eltbers8@r their esters.
The quantity of active ingredient to be
administered depends, as always, on the degree of
10 progression of the disease and the age and weight of
the patient.
The compositions according to the invention,
for oral administration, therefore contain recommended
doses of 0.01 to 700 mg.

15 The following examples, given without

limitation, illustrate the present invention.



15 Melting point: 168C Exanple 67

(1- Hydr oxy- 2- et hyl i ndol i zi n- 3-y1) ( 3- net hoxy-4 nitrophenyl ) nmet hanone 20 A
solution of 5 g (12 mmol) of [1-(benzyl oxy

2- met hyl i ndol i zi n- 3-yl ] (3- met hoxy- 4ni t rophenyl ) met hanone, a conpound of
Exagple 3, in 30 m of trifluoroacetic id, is heated under reflux for 2
hours. 25 The reaction nmediumis evaporated under reduced pressure. The
residue is taken up in ethyl acetate, washed with an agueous sodi um
b'CarbO”ate‘PREéﬁﬁéﬁiéﬁéon and with water, and then the organic phase is
dried over te and evaporated under reduced pressure. The
product obtained is purified by 5 chromatography on a silica colum,
eluting with a dichl oronet hane/ met hanol (99/1) m xture. 2.93 g of an

or ange- col owpsshbpaeiesn ar e obtained. Yield: 75% Melting point: 193C 10
Exanpl e 68 NBThyT Z-T{[3-(3-net hoxy-9-nitrobenzoyl)-2

net hyl i ndol isameHesd s) axf } £t £yt ORD ZD-ahet 199 2i B0 { Bz Brl - tmgua%aﬂseayl 4 15
(bromonet hyl ) benzoate are added to a solution of 1 g

(1- hydr 0xXy- 2- et hyl -3-11ndb|c_i;ztwlz)(rarm@lhwﬂ-@omééme@akmaﬁahan@ﬂ@ in 16
m of dinmethylformam de, in the presence of 508 ng (3.68 nmol) of potassium
carbonate, #nd the freti Amrisl 20ohebi gdiat 90 {de drdosddedThe Leagti on
mediumis poured over water and extracted with ethyl acetate. The organic
phase is wastfdd mialh wof ererterbelyl [ (pyridin-2-yl)methyl]}carbamate

in 50 ml of acetonitrile, followed by 5 ml (62.4 mmol)

of chlorcacetone, and the medium is heated under reflux
10 overnight.
It is cooled and 40 ml of water and 11.7 g
(62.4 mmol) of potassium carbonate are added, and the
medium is heated at 90°C for 2 h 30 min. The reaction
medium is cooled and extracted with ethyl acetate.

- 15 The organic phase is removed after settling
out, washed with a saturated aqueous sodium chloride
solution, dried over sodium sulphate and concentrated
under reduced pressure. The product is purified by
flash chromatography on a silica column, eluting with a

20 toluene/ethyl acetate (95:5) mixture. 6.27 g of a white
powder are collected.
Yield: 53%

Melting point: 111°C

25 Preparation II

Synthesis of N-benzyl-N-methyl-N-(2-methylindolizin-1-

yl)amine



over sodi um sul phate and evaporated to dryness. The 25 product obtained is
purjified by chromatography on a silica colum, eluting with a tol uene/ethyl
. acetate (9/1) mxture. 880 ng of a yell ow powder are obtained. 65 Yield:
60.50 Melting point: 154C Exanples 69 to 84 5 By carrying out the procedure
according to the method described in Exanpl e 68, the conpounds described in
Tabl e VI bel ow are synt hesi zed by al kyl ati ng

(1- hydroxy-2-met hyl i ndol i zi n- 3-yl ) (3net hoxy- 9-ni trophenyl ) net hanone with
appropriately 10 chosen lcg%?& der hmati . t al onpound of
Exanpl e 80, the corrpoﬁlri:ldl%gf a?r%l%g 1%9 Ceb\s?%sltﬁ% ec‘—jtc-eggjr?ic))l apncoéni |eccati on. 66
TABLE VI Rt 53meRpeRaReWHAS Of 1feOr, g%uln%i BramleR deld () NRlitdag

poi nt 69CHaChbt - i $- 201 90173C70CHZC~HS- 3C174179C71CHz C61 -1 S- 4C1821 b2C72CH~C6H5
- 20Me84148CEBEHTERHS +3AMEGALE I 5 GAGHCaler 44MaAkT3H GiaGH LCoHB-3C0?Me5717I
- C76CH~CO, ~t 91127C77CH=CONH~65222C78( CH~) =NMeZ2bl 08C79( CH~) ; QAc68G | 80CH,

. OH9081 CH~-C¥1 N> 1628 2i-Rr-i22 B 3T8ICH (@Rird 2 h1CB4Theatns 12 84l 6 C 67
Exanpl e 85 Met hyl 4-[ (1-hydroxy-2-nethylindolizin-3 yl)carbonyl]benzoate
8.75 mM (E86cBlommalcktahecydliChexerd ar ¢ycddded B 1t ;ird: Abtgri(rB:d®4 mmol ) of

met hyl 4-[(1-(benzyl oxy)-2 nethylindolizin-3-yl)carbonyl]benzoate in 40 m
of ethanol, Yislthe 3gkesence of 690 ng of 10$ Pd/C, and the nediumis heated
under reflux for one hour. The reaction mediumis cooled to room 10

t enper at ur eMafg ERECEICHIRESY (& Sremoded bYHH | rZtli on

Preparation IIl

10 Synthesis of l-methoxy-2-methylindolizine
This compound is obtained starting with 2-
(methoxymethyl)pyridine and chloroacetone, using the
Tschitschibabin reaction. The product is isolated in
the form of a yellow o0il which crystallizes in the
15 freezer.
Yield: 77.5%

Mass spectrometry (ES+ mode): MH+ = 161.8

Preparation IV

20 Synthesis of 1l-benzyloxy-2-methylindeclizine
This compound is obtained according to the
same procedure as that desribed in Preparation I using
the Tschitschibabin reaction.
The product is isolated in the form of a
25 yellow oil.

Yield: 39%



on talc. The filtrate is under reduced pressure. The product obtained is
purjfied by chromatography on a silica colum, eluting with a

di chl or onet hane/ net hanol (98/2) m xture. 2.5 g of an 15 orange-col oured
powder are obtained. Yield: 93.50 Melting point: 192C Exanple 86 20 Met hyl
4- ({ 1- (2- et hoxy- 2- oxoet hoxy) - 2- met hyl i ndol i zi n 3- yl ] car bonyl } benzoat e 202
)xI (1.78 mmol ) of ethyl bronpacetate are added to 500 ng (1.62 mmol ) of
met hyl 4-[ (1- hydroxy-2 nethylindolizin-3-y|)carbonyl]benzoate, a conpound

of 25 aamlﬁ%rdﬂ&p of dinethylfornmanide, in the presence of 268 ny

(1.94 mol) carbonate, and the nediumis heated at 90C for one

hour . 68 sPMEHAAE | nilRdi M 5 S APl &5k efﬂl_oz/p(zvgt@: and extracted

with ethyl acCetate, and then separat ed after ing out’ The organic

phase is Mﬂﬂ&lﬂdﬁbé@@l)éjﬁlﬂwoﬂl um sul phate and 5 evapor at ed
under reduced pressure he product obtained is purified by chronatography

on a silicaseepum, eluting with a toluene/ethyl acetate (9/1) m xture. 570
ng of a yell ow powder are obtained. Yield: 89% 10 Melting point: 84.5C
Exanpl e &7 Mbtitesis of 4-amino-3- (methoxycarbonyl)benzoic acid
4- ({1-[ (3-net hoxybenzyl ) oxy] - 2- net hyl i ndol i zi n3-yl } car bonyl ) benzoate 15
Thi s conmpound i s obt ailbdd mar c@r . Ingnmicot )t heef sl npr tdoethm en@sy t hat nof
Exanpl e 86, by O al kyl ati on of net hyl
4-1 (1- hydr ory<2 Itondol3 A nt13yl 1) carddonyd ] Bbrdrodtexa T 3- met hoxybenzyl
brom de. A yeIIOM/pomder is obtained which nelts at 106C.
dihydro-2H-3, l1-benzoxazine-6-carboxylic acid [described
in J. Med. Chem., (1981}, 24(6), 735-742] in solution
10 in 10 ml of dimethylformamide and 10 ml of methancl,
and the mixture is heated at 60°C for 3 hours. The
reaction medium is concentrated under reduced pressure.
The residue is taken up in water and extracted with
ethyl acetate. The organic phase is washed with a
15 saturated sodium chloride solution, dried over sodium
sulphate and concentrated under reduced pressure. The
solid obtained is taken up in ethyl acetate, filtered
and dried. 1.98 g of a white powder are obtained.

Yield:84%

20 Melting point: 224.5°C

Step B
Synthesis of methyl 3- (methoxycarbonyl)-4-[(2,2,2-
trifluorocacetyl)amino]benzoate

25 868 ul (6.15 mmol) of trifluoroacetic
anhydride are rapidly added to 1.0 g (5.12 mmol) of 4-

amino-3- (methoxycarbonyl)benzoic acid in suspension in



20 Yield: 76~ Exanple 88 3-(3-Methoxy-9-nitrobenzoyl)-2-methylindolizin-1
yl carboxylic acid 25 26.2 m of 1 N sodium hydroxide are added to 5 g (13.1
mol ) of ethyl 3-(3-nethoxy-4-nitrobenzoyl)

2-met hyl i ndol i zi n- 1-yl car boxyl ate, a compound of 69 Exanple 13 -
prepared according to the procedure of anple 1 by benzoyl ati on of ethyl
(2-met hyl i ndol i zi nl-yl)carboxyl ate described in J. Chem Soc., (1963), pp.
3277-3280 -, in suspension in 50 m of dioxane, and 5 the nediumis heated

under ref | ux; 60k 14zhaues: o ThRoERBELI OR,Iegl YL 5 conceRt L aLed aynder

reduced pressure. The residue 1s en"up rnwater, "Wa

ether, and the ﬁggﬁgggi§tsggg&a&gﬂ$%%gﬁgaégt&hgnngﬁggoﬁhgsaqueous phase is

acidified to pH 6 wth a potassiu rogen su € solution and

extracted wi tbnethytaaeqt abedryheser gani 6nRhage s waghed gwith ‘é%te%“ dried
over sodi um sul phate and concentrated under reduceg pressure. E. g of an

or ange- col ounedi powdpents fe ptAyNEdrhd? Nigtdreqdant thahi ¥e 1Mehiigng point:
215C Exanple 89 N Ethyl 3-(3-nethoxy-4-nitrobenzoyl)-2-nethylindolizin 20
1-yl carboxamefie. 01 648y $8. 34wniok) pohideri ebBybBRhNAHS a&dded to a sol ution
of 750 mg (2.12 mml) of the acid of Exanple 88 in 12 m of

di met hyl f or nnydeg- f ol | owed, in portions, by 983 ng (2.22 mmol) of
benzotriazdl -1 25 yl oxytri s(di met hyl am no) phosphoni um hexaf | uor ophosphat e.
The nmedi um i51atdrr@¥sfor 5 nmin at 7D

Melting point: 239°C

10 Step C
530 ul (7.27 mmol) of thionyl chloride and 3
drops of dimethylformamide are added to 784 mg
(2.68% mmol) of methyl 3-(methoxycarbonyl)-4-[(2,2,2~
trifluorocacetyl)aminolbenzoate in solution in 9 ml of
15 dichloromethane, and then the medium is heated under
reflux for 90 minutes. It is evaporated to dryness, and
the excess of thionyl chloride is carried away by
coevaporation with toluene. 834 mg of acid chloride are
obtained in the form of a yellow solid, which solid is
20 used as is it without further purification in the steps
of benzoylation of the indolizines.

Yield: gquantitative.



roomtenperature and then 182 ng (2.22 mmol ) of ethyl am ne hydrochl oride
are added. The reaction nediumis stirred overnight at roomtenperature,
poured over water and extracted with 5 ethyl acetate. The organi c phase is
separated after settling out, washed with water, dried over sodi um sul phate
and concentrated under reduced pressurg. The product is purified by

chromat ography on a silica colum, eluting wth dichl oronet hane/ net hanol 10
(98/2). 700 ng of a yell ow powder are obtained. Yield: 87@6Nb|t|ng poi nt :

188C Exanpl exampkxgt hyl

2- (([3-(3-nmeTnoxXy-2-ni trobenzoyl ) - 2net hyl i ndol i zi n- 1-yl ] car bonyl } am no) acet
ate This conpound is obtained according to the sane nethod as the preceding
conmpound, by coupling 3 (3-nethoxy-4-nitrobenzoyl)-2-methylindolizin-120

ylcarboxylig%?gglgﬂgrlethyl gl yci nate hydrochl ori de. The product is
purified by chromatography on a silica colum, eluting with

di chl or onet HdrdMertdidxand -red3yl)i ndd lied Irv8 -pAdE3 -mist logtwk dred.  Yi el d: 86% 25
Mel ting point: 191C 71 Exanple 91 1-Methoxy-2-nmethyl-3-[(4

ni t r opherdy| pddinophenyjli)medihaniore 5 690 ng (3.1 Mol ) of

4-ni trobenzenesul phonyl chloride in solution in 4 m of 1,2-dichloroethane

are added to 500 ng (& -£lmipl )0 .15 mstlhoxof Hrevdihdxwtod+ zi ne di ssol ved in

8 m of 1,2dichloroethane, and the nmediumis stirred at room 10 tenperature

for 20 hour 8itrebenesstl sihlardidemare peidas vt gwat@rOb®% mrkhl of onet hane.

The organic phas i s separ at after settling out, washed wth water, dried
over sodi umtsOEy E&ﬁg qgiii%ﬂ %ﬁfﬁﬁuﬂﬂoﬁ%uﬁﬁﬁﬁﬁﬁﬁQ%ﬁﬁw%ﬁ 15 The

P ol ohexane ek B PPN Y, LSRG AN Do £ "9 WD
10 1,2-dichloroethane, and the medium is stirred at room
temperature for 4 hours,

The reaction medium is poured over water. The
organic phase is separated after settling oﬁt, washed
with an aqueous sodium bicarbonate solution and then

15 with water, dried over sodium sulphate and concentrated
under wvacuum.

The residue is purified by chromatography on
a silica column, eluting with dichloromethane. After
evaporation, 6.05 g of a yellow solid are obtained.

20 Yield: 95%

Melting point: 287°C

Examples 2 to 28

By carrying out the procedure according to
25 the preparation described above, the compounds of
formula I, for which A represents a radical -CO-, which

are described in Table I below, are synthesized by



(9/1). 330 ng of a yellow oil are obtained. Yield: 31% 20 Exanple 92

1- Met hoxy-2- et hyl - 3-[ (3 ni trophenyl ) sul phonyl]indolizine This conpound is
prepared according to the protocol described for the exanpl e above, by 25
sul phonyl ation of 1 g (6.2 mmol) of 1-nethoxy-2 nethylindolizine with

3- ni.t robenzenesul phonyl chloride. 540 Ny, f a yellow oil are obtained. a
72 Yield: 980 Exanple 93 Sodium salt of 4-[(1-nethoxy-2-nmethylindolizin-3 5
yl ) sul phonyl ] benzoi ¢ acid This conpound i s obtained according to the sane

procedure as e @@9 d ampl e 91,. by sul phonyl ati.on of

1- met hoxy- 2- net yOﬁ)iqn o%zio(rqu; % hrg)feoc% olrog}s/u fJph%heyllﬂ-éciulozjoli7(:”351%’? d. The
product is puygdiRd! éH%é@'%ﬁﬁ:Q?rQPq%- rap a. sildjca cal , eluting
wi th dichl oromatlhane acetone:L (9/61 Y. czc“grrgl o%élo%eﬁooév%eploon erngtTrWe obt ai ned.
Yield: 11% TheiRkeductsurdSseloeed ddhRihanplorifdlo salified by adding one
equi val ent of 1 N sodi um hydroxide. The nethanol 1s evaporated off and the
residue is crystallized fromacetone. The product is filtered, washed with

acetone and then with ethyl ether and dried. 100 ng of sodiumsalt are
obtained in the 20 formof a yell ow powder. Melting point: 175C or



73 Exanpl e 99 (4-Am no- 3- net hoxyphenyl ) ( 1- net hoxy- 2- net hyl i ndol i zi n
3-yl ) met hanone 700 ng of 10~ Pd/C are added to 6 g 5 (0.0176 nol) of
(1- met hoxy- 2- et hyl - 3-i ndol i zi nyl ) (3 met hoxy-4-ni trophenyl) nmet hanone, a

conmpound of Exanple 1,

in 100 M of ethanol,

followed by 35.71 m (0.352

nmol) of cycl ohexene, and the nediumi sélgeat ed under reflux for 2 hours. The

reaction nediumis 10 cool ed,
wi t h di chl or onet hane.
The residue is taken up in dichloro
with 1 N sodi um hydroxi de and then

Wlt“ wat er ,

filtered Over talc and the catal yst
reduced pressure.
The organi ¢ phase is washed

dried over

The filtrate is concentrated under

S

sodi um 15

washed

sul phate and concentrated under reduced pressure. 5.05 g of a yellow powder

are recover ga—Therproduct—Ts satfegd-by—di-ssptvingthe—powder—obtai ned
above in 60| nEXgf [di cP or prB Han&:pl us 2®enl of Héekdingl , Mebtingen addi ng
21 m of 1 Nag@i@yldrochloric gcid in|ethyl ether.(gjter addﬁ&gugthyl et her
the precipitate obtained {s fijlteredf off, washed with gthyl” ether and then
dried. 5.4 g of a lyell ow powddr in hydrochlorife formare rdc&Vered| Yield:
88~ 25 Melt|ng poijnt: 198C 74 Exapples 95 tp 117 By |carryiorg out |t he
procedure accordiqg to the pregparatipn describpd above; the conpounds
described inh Tablg VII below gre synghesized by 5 redugi ng &%nitro
functional pgroup df the cpnpoynds ofj formula Ig with cycpsexenetty |t he
presence of| 10% Pd/ C as cat al yst. N (MH+)

2 OBn Ph OMe NO, 94 186°C

3 OBn Me OMe NO; 95 153°C

4 OBn Me H CO.Me 7().5 110°C

5 OMe cPr OMe NO, 81 112°C

6 OMe Ph OMe NG, 82 65°C

7 OMe Me H NO; 38 146°C

8 OMe Me H CO:Me 92 143°C

9 OMe Me | CO.Me H 75 121°C

10 OMe Me NO, COMe 57 138°C

19 OMe Me OMe CO:Me 88.5 145°C

12 OMe Me H CH,CO;Me 75 94°C

13 COsEt Me OMe -NO, 91 137°C

14 CO:Et Me OMe CO;Me 45.5 141°C

15 CO:Et Ph OMe NO; 85 151°C

16 COEt Me H COsMe 98 139°C

17 N(Me)Bn | Me OMe NO, 90 MH+ = 4303

18 NHBOC | Me OMe NO, 76 MH+ = 426.5

19 CO.Et | Me | CO:Me NO. 92 137°C

20 "OMe Me | CO:Me NO: 100 150°C

21 OMe Me NO, OMe 90 135°C

22 CO:Et Me NO, OMe 30 60°C

23 CG:EL Me | CO:Me NO, 92 137°C

24 OMe Me | CO;Me OMe 69 119°C

25 COLEt Me | COMe OMe 12 110°C

26 OMe cPr | CO.Me NO, 34 MH" = 395.2

27 NH-BOC | Me | CO;Me NO, 81 92°C

28 NH-BOC | Me | COMe NHCOCF; 81 226°C

Me

Et

BOC

Bn = benzyl

methyl

ethyl

tbutoxycarbonyl
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76 Exanpl no- 3- nethoxyphenyl)(l [ (2-chl or obenzyl ) oxy}-2

Hét hyl i ndol i zgmMc}@H@}Fﬂqm OG- ﬁq sl M“L_qp_ Pd/ C are added to
470 mg 5 (1.04 mmol ) of {1-[(2-chl orobenzyl)oxy]-

nethyl|ndoI|aumf%pﬂéﬂyi|ﬁ§ﬂnaﬁbﬁgrntrophenyl)nethanone in 5 mM of nmethano
and 10 m of dichl oronethane, followed by 253 ~1 (5.21 mmol) of hydrazine

hydrate, a&nd the medi um.i® sil rgfed ratf I deimer alair@ sk Q@isd ght . The
reaction nediumis filtered on talc and the catalyst is washed with
nmet hanol . dropwise to a solution of 643 mg (1.51 mmol) of tert-
butyl 3-(3-methoxy-4-nitrobenzoyl}-2-methylindolizin-1-
yvlcarbamate in 20 ml of dichloromethane, cooled to 0°C.
Cnce the introduction i1s complete, the medium is
10 allowed to return to room temperature and it is stirred
for 4 hours. The reaction medium is poured over a
saturated aqueous potassium carbonate solution and
extracted with ethyl acetate. The organic phase is
separated after settling out, washed with a saturated
15 agueous sodium chloride solution, dried over sodium
sulphate and concentrated under reduced pressure. The
~crystals obtained are taken up in isopropyl ether,
filtered off, washed with isopropyl ether and then
dried. 425 mg of a brown solid are obtained.
20 Yield: 87%
Mass spectrometry (ES+ mode) MH' = 326.3
By carrying out the procedure according to
the preparation described above, the compounds of
formula I, for which A represents a radical -CO- and
25 which are described in Table II below, are synthesized
by deprotecting the amine at the l-position of the

indolizines with the aid of trifluoroacetic acid.



The filtrate is concentrated under reduced pressure. The residue is taken
up*in ethyl acetate, the organic phase is washed with a saturated aqueous
sodi um 15 chl oride solution, dried over sodi um sul phate and concentrated
under reduced pressure. 460 ng of a yell ow powder are recovered. The
product is salified by dissolving the er obtained above in a m xture of
ethyl acetate and 20 nethanol, and then 1.25nl (1.2 equivalents) of 1 N
hydrochloric acid in ethyl ether are added. After addition of ethyl ether,
the precipitate obtained is filtered, washed with ethyl ether and then
dried. 440 ng of a yell ow powder are recovered in the formof 25 the
hydrochl ori de 0.65H20. Yield: 90~ Msj{ds}e int: 177C s .. Exanples 119
to 140 By carrying out the procedure according to the preparation described
in Exanple 118, the conpounds 5 described in Table VIII bel ow are

synt hesi zed :¥ ucing tie ity o fungtTonat—group—of —ttre_conpounds pf
formul a | a \vFtaPPHedr affine| hyidr at e Ran the pPheseric&isid| OYepsing weindt al yst .
r HHHw4dg E ~r UUJUUUUUUU~WV+O| r O (%) (°C)

30 NH, Me | CO,Me NO, 91 162°C

31 NH, Me CO,Me | NHCOCF, 88 231°C

5 Example 32

N-[3-(3-Methoxy-4-nitrobenzoyl)-2-methylindolizin-1-
yl]methanesulphonamide
0.292 ml (3.78 mmol) of mesyl chloride is

added to a solution of 350 mg (1.08 mmol) of the

10 compound of Example 29 in 3 ml of pyridine, and the
medium is stirred at room temperature for 4 hours. The
reaction medium is concentrated under reduced pressure.
The residue is taken up in 1 N hydrochloric acid and
extracted with dichloromethane. The organic phase is

15 separated after settling out, washed with a saturated
agueous sodium chloride solution, dried over sodium
sulphate and concentrated under reduced pressure. The
residue is crystallized from ethanol. 327 mg of yellow
crystals are obtained.

20 Yield: 75%

Mass spectrometry (ES+ mode) MH' = 404.3
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Example 33

Methyl 5-[{1-{[ {(3-methoxyphenyl)sulphonyl]amino}-2-
methylindolizin-3-yl)carbonyl}-2-[(2,2,2-
trifluorocacetyl)amino]benzoate

This compound is prepared according to the
same methed as the preceding example, by sulphonylation
of methyl 5-[(l-amino-Z-methylindolizin~3~yl)carbonyl]-
2-i{2,2,2-triflucroacetyl)aminolbenzoate with 3-
methoxybenzenesulphonyl chloride. 466 mg of a vellow
powder are obtained.
Yield: 83%

Melting point: 220.5°C

Example 34

Methyl 5-[(1-{[(3-methoxyanilino)carbonylamino}-2-
methylindolizin-3-yl)carbonyl]-2-[(2,2,2-
trifluoroacetyl)amino]lbenzoate

140 pl (1.05 mmol) of 3-methoxyphenyl
isocyanate are added to 400 mg (0.95 mmol) of methyl 5-
[(l-amino-2-methylindolizin-3-yl)carbonyl]-2-[2,2,2-
trifluorocacetyl)amino}jbenzoate dissolved in 13 ml of
tetrahydrofuran. The reaction mixture is heated at 40°C
for 20 hours and concentrated under reduced pressure.
The residue obtained is taken up in acetone, the solid
is filtered off and it is washed with acetone and then
ethyl ether. 442 mg of a yellow powder are obtained.

Yield: 82%
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Melting point: 314°C

Example 35

(3-Methoxy-4-nitrophenyl) [2-methyl-1-
(methylamino) indolizin-3-yl]lmethanone
Step A
Synthesis of tert-butyl 3- (3-methoxy-4-nitrobenzoyl)-2-
methylindolizin-1-yl (methyl)carbamate

3.05 g (7.2 mmol) of tert-butyl 3-(3-methoxy-
4-nitrobenzoyl)-2-methylindolizin-l-ylcarbamate in
solution in 50 ml of tetrahydrofuran are added dropwise
to 315 mg (7.9 mmol) of sodium hydride (at 60% as a
dispersion in o0il) in suspension in 10 ml of
tetrahydrofuran, cooled to 0°C. After stirring for 1
hour at 0°C, 0.59 ml (9.5 mmol) of methyl iodide is
added while the medium is maintained at 0°C. It is
allowed to return to room temperature and it is stirred
for 1 hour. The reaction medium is poured over a
saturated aqueous sodium bicarbonate solution and
extracted with ethyl acetate. The organic phase is
separated after settling out, washed with a saturated
aqueous sodium chloride solution, dried over sodium
sulphate and concentrated under reduced pressure.
3.47 g of an orange-coloured foam are obtained.
Yield: 96%

Mass spectrometry (ES+ mode) MH™ = 440.3

r

NN
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4- Chl or o- N-[ 3- (4- am no- 3- met hoxybenzoyl ) - 2net hyl i ndol i zi n-1-yl ] benzam de A
m xture of 389 ng (0.83 mmol) of 4-chlogg 5

N-[ 3- ( 3- et hoxy-4-nitrobenzoyl)-2-net hylindolizin-1yl ] benzam de and 115 ny
of platinumoxide in 9 m of dinmethylformam de is stirred, under 5 bar of
hydrogen, atggggmgtenperature for 24 hours, and then filtered on talc. The
filtrate is concentrated under reduced 10 pressure. The product is purified

by chromat ography on sibiga gel treltuticddatetl & aluene/acetpng; (9/1 to 8/2).
1 m of 1 Nhydrochloric acid in ethyl ether is added to the yell ow powder

obt ai ned, sudpepdedei RoSankodfitibndibghlzoRenet hame andh15 M afhdret hanol . The
precipitate obtained is filtered off, washed with acetone and then

di ssol ved i np2odlicof ohethardl iandt4p & ief ewatdr .o fThE Wdeetdordrde t hus
obtained is freeze-dried. 162 ng of an orange-col oured powder are obtained.
20 Yi el d: 550sonketi hg POCAt Whe@l ChExamplredi42ion is complete, the

[ 1- (2- Hydr oxyet hoxy) - 2- met hyl i ndol i zi n-3-yl ] ( 3- met hoxy25

4-ni t r ophenyP§fetRapsnalicsedntoofretunnssdi machy dreoxicde tane addedtt o 920 ng
(1.02 mol ) of 2-{[3-(3-methoxy-4-nitrobenzoyl) al

2-met hyl i ndoFfzPRIET§H] 6R¥) ét RprrEcet ate, a conpound of Exanple 79,
dissolved in 6 mM of djoxane, and the nediumis stirred at roomtenperature
for 6 hours. The reactiBi REAFLAPPsMEEAIEd 16y 8OURECeOVATd %t hyl acet at e.

saturated aqueous sodium bicarbonate solution and

10 extracted with ethyl acetate. The organic phase is
separated after settling out, washed with a saturated
aqueous sodium chloride solution, dried over sodium
sulphate and concentrated under reduced pressure.

The residue is purified by flash

15 chromatography on a silica column, eluting with a
toluene/ethyl acetate (9/1) mixture. After evaporation,
2.2 g of a red powder are obtained.
Yield: 76%
Mass spectrometry (ES+ mode) MH' = 340.2

20

Examples 36 and 37

By carrying out the procedure according to
Example 35 - Step A, the compounds of formula I, for
which A represents a radical -CO- and which are
25 described in the Table below, are synthesized by
alkylating the tert-butyl carbamate at the l-position

of the indolizines with 3-methoxybenzyl chloride, in



5 The organic phase is separated after settling out, washed with water,
dried over sodi um sul phate and concentrated under reduced pressure. 340 ny
of an orange-col oured powder are obtained, which powder is used w thout
further purification in the subsequent 10 nitro reduction step. Yield: 90g
Mel ting point: 142C Exanple 143 15 Sodi yp salt of 4-[(1-nethoxy-2-methyl-3
i ndol i zi nyl ) carbonyl ] benzoic acid 2.45 m of 1 N sodium hydroxi de are added
to 720 ng (2.23 mol ) of methyl 4-[(1-nmethoxy-2

met hyl i ndol i Zina- 3rpd JGRrd | : - 8, In
solution in 15 rr?jr)c()%c mteﬁg%lgﬁlﬂgp%ﬁrﬁlado%%g?%goeg%ﬁg ﬁ%ﬁrprr;é% umis
stirred at reeMrb@RREA R QU MG ehyie feacidon mediumis concentrated
under reduced pressure. The residue is taken up 1n water, washed with ethyl
et her and 25 separated after settling out. The aqueous phase is acidified
‘wWith 1 N hydrochloric acid and extracted w th dichl oronet hane. - 82 The
organi ¢ phase is washed with water, TAREE py®r sodi um sul phate and
concentrat ed under reduced pressure. 700 ng of an orange-col oured powder
are obtai fed, which powder is suspended in 20 ml of 5 methanol and then one
equi val ent ¢ odi um hydroxi de }i s, added, THe sol §fj.on ,0bt aMeEEid
concentratejkﬁéﬁ réreducedxgressure. he rggidue s ﬁgﬁgHipbwiﬁruga
acetone. The product is filtered offf, washed wilth acet d#@ gnd éhaikss t h
ethyl ether| dried, |10 and 680 ng adf a yel |l ow qowder |are oht aispedtri el
(Na salt): 920 Meltiing point > 400C Exanples 144 to 157 15 (By caMH#) ng o¢ut
t he procedure or di he .qet hod, dgscri bed 1L.n EXa e 148y f e, 4
conmpounds d:bb?ﬁﬁbd ?ng?gg?ihfﬁﬁﬁézoﬁﬁhre @%%tkcs:ied ggls ponHi-catd of
t he ester functi’onal NdEEEhBwT31de dosoungs:Mef |f dtoaul

E~wgl eRyR R3&Yi el d

—

asal. | &3 FABLE|l X

Examples 38 and 39

By carrying out the procedure according to

Example 35 - Step B, the compounds of fofmula I, for
10 which A represents a radical -CO- and which are
described in Table IV below, are synthesized by
deprotecting the amine at the l-position of the

indolizines with the aid of trifluoroacetic acid.

TABLE 1V
15
Example Ry R, Ra R, Yield Mass
spectro,
(%) (MH+)
38 NHBn-3-OMe Me OMe NO, 89 MH+ = 446.3
39 NHBn-3-OMe Me | COMe | NH, gg | MH+ = 444.4

Example 40

[1-(Dimethylamino) -2-methylindolizin-3-yl] (3-methoxy-4-

nitrophenyl)methanone



(~)SaltsMPItitg poW

t T440MeMe CO>HH76Na 2l 8C1450MeMeNOz COz H85Na265CL46 OVe MeNH>_CO, H77Na315C1470Bn
- 3- OVeMeHCQJ- | 81Na, 0. 7H, 0268C1480veMeOVECO>H87Na,

1H20. 23SC1490MeMeHCH>CO, H91Na, 0. 7Hx0248C1500MeMeCO, HNHz 98Na,

1H20258C15] OveMeCO, HNOz83Na, 0. 95H20164G1520veMeCOaHOVE92Na,

0. 65Hx0318C153HMeCOzHNHz95Na, 1. 3H20300C1540MecPr CO>HNHx| O0Na,

1. 75Hx0249C155N( Me) COP6- 3- OMeMeCOzHNHa77Na, 3. 2

H20230CL56NHBN- 3- OVEMe OOz HNHX
1.15H20164C159N(wb)Bn-gg%m@%bgggﬁNﬂ?9éNa?f1?5%265T?8u§dEQ§nEﬁ8mE§§

~ 2- Ari no- 5- ( (31035 ngamagxgsnéfyw} hngk- ﬁe%kgﬁbp@;%hké;lgaggggga%abony' ) benzo

ic acid 6.6 a sodi um hydroxi de sol at’i to 3.31 g
(6.0 mmol) of-gplhykl 85(41-£63 (3101 mmol) of ‘ ' 5
nethoxybenzpyf?gnino]-%-nethélﬁndol?g?nzs?ylfggﬁﬁghy ?%lde (at 60 _
2-[2,2,2-trliﬁugr@§§§éyglaﬁ1mﬁ}Q§m¥0§hesbapéﬁgﬁ%ﬂsagn5lﬁ14%f”1 of di oxane
and 20 m of nmethanol. The reaction nediumis heated under reflux for 2.5

hours, ang thetrahyisoahlewpdcboleat U6N0to.r gkt eRRER At HoguaRd ohd _
concentrated under reduced pressure. The residue obtained is taken up in a

sat ur at ed agleousmsbdtam bheanbanateisokllbeadand extnast ed wobk et hyl
acetate. After decantation, the agueous phase is acidified with 84 a

nol ar hydr octempécateid swvéut i ohouifheapdethphit &Peudbt{ai. dedmbd ) f blft ered of f,
t horoughly washed with water and dried under vacuum 2.4 g of a yellow
powder are digkhviediogideecige gddetkininghpoinatdiupo0€ Niigaletd, atonohydr at e:
mel ting point: 265C Exanples 159 to 174 10 By carrying out the procedure
accordi ng tor?Pe heTReBaEeser fBEdLADBYBLSthe conpounds of formula I, in

whi ch Azggpresents -CO-. and which are described in Table X below, are

synt hesi z8d by hydrol ySiigr tRet #RR FdLelet SaRFUERE OVPFEI Bor oacet ani de of

R3 and R4 15%¥£6Pa 8 Igghggggoéégfﬁm chfo%&gevggg%gggh’hnd Xavw f 86

extracted with ethyl acetate. The organic phase is
separated after settling out, washed with a saturated
aqueous sodium chloride solution, dried over sodium
15 sulphate and concentrated under reduced pressure.

The residue is purified by chromatography on
a silica column, eluting with a toluene/ethyl acetate
{95/5) mixture. 143 mg of an orange-coloured foam are
obtained.

20 Yield: 37%

Example 41

{1-[ (3-Methoxybenzyl) (methyl)amino]-2-methylindolizin-
3-yl} (3-methoxy-4-nitrophenyl)}methanone

25 595 mg (1.83 mmol) of caesium carbonate and
83 ul (1.34 mmol) of methyl iodide are added to 542 mg

(1.22 mmol) of {1-[(3-methoxybenzyl)amino]-2-



Exampl e 175 3-(9- Am no- 3- net hoxybenzoyl ) - 2-nmet hyl i ndol i zi n-1 yl carboxylic
acid 30 m of 2 N sodium hydroxide are added to 5 2.1 g (5.96 mmol) of

et hyl 3-(4-anm no-3 net hoxybenzoyl)-2-methyl - 1-i ndol i zi necar boxyl ate in
solution in 30 m of dioxane, and the nediumis heated under reflux for 20
hour.s. The reaction nmediumis concentratféj under reduced pressure. 10 The
residue is taken up in water, washed with ethyl ether and separated after
settling out. The aqueous phase is acidified to pH 6.5 with a 10% aqueous

t h t ted th h tate. Th
o gani ¢ phasc s & aehel i veteh O TR TR Bver e R SU phaCE ana
concent r at ed jynden yiedyeed, PrEssur e &ﬁetg%gif&rxghi&gv powder are obtai ned.

Yield: 93% Two salts of the conpound are prepared: 20 Sodium salt,
monohydrate, melting poi :r24G ohWelf 6ht o] denc MBLYI DY POPAL£,213C  a
87 Exanples 176 to 185 By carrying out the procedure according to the
preparati on dasciddaed above, the conpounds described in Table Xl bel ow are
synt hesi zed by 5 saponification of the ester functional group contained 10
in the sulistituent Rl afhd helcamounsiso@ird®@r it @ 4 dsatBrabeéghsddremr esents
a radical -CO, with sodi um hydroxi de. TABLE XI Exanpl eRzRZR3R9Yi el d

(~) Sal t sMel tiahg cpoidet {dCutiloft CCHE EOxtH-MESE vt INirzOd1R2 Pl Cldd CONEICHT RO

HVe3- OVe4- NHz90Na, 0. 95H 0297C1780Bn- 3- CO, HVE3- OVe4- NH, 84Na 1. 25H

Q207 C1790Bn- 4108 rHvE e - INHAZGIN v enH OR1 561 8OCrHa tt 3a1Bie4- NHz84Na,

i . 25Hx0305C1810Bn- 2- COzHMe3- Ove4- NH100Na,

LSH20Dec. 174 PSPCHCRIROMMIaHASTIEC ed HEGBSDG 83C0, HH3- OVe4- NH, 90Na, 1. 9H

254Cl 84C0O, HVE3- NHz 4- CWEQlNa 1H20225C185NHCDPh- 4- CO, HVeOVENHz 48HCI 256C
The product is purified by chromatography on

10 silica gel, eluting with a toluene/ethyl acetate (95/5)
mixture. A red gum is obtained.
Yield: 926%

Mass spectrometry (ES+ mode) MH+ = 460.3

15 Example 42

Methyl 2-amino-5-({1-[3-methoxybenzyl) (methyl)amino]-2-
methylindolizin-3-yl}carbonyl)benzoate

This compound is prepared according to the
same method as that described in the example above,

20 starting with 340 mg (0.76 mmol) of methyl 2-amino-5-
({1-[(3-methoxybenzyl)amino]-2-methylindolizin-3-
yl}carbonyl)benzoate. 260 mg of an orange-coloured
solid are obtained.

Yield: 80%

25 Melting point: 60°C



Exanpl e 186 15 Di sodi um salt of
3-(4- carboxybenzoyl ) - 2-net hyl i ndol i zi n-1-yl carboxylic acid 7.47 m of 1 N
sodi um hydroxi de are added to 910 ng (2.49 mml) of ethyl 3-[4
(et hoxycar bonyl ) benzoyl ] -2-nmet hylindolizin-1 20 yl carboxylate in solution
in 20 m of dioxane plus 20 m of ethang%, and the nmediumis heated under
refl ux 88 for 6 hours. The reaction nmediumis concentrated under
reduced pressure. The residue is taken up in water, washed with ethyl ether
and separ at ttling out. The aqueous phase is acidified with 1 N5
hydrochlorigggéhégéﬁggextracted with ethyl acetate. The organic phase is
washed with patg; gLieq. r i cencentrated under

b2 o § -G S S EfpATREHLR0E) EndREy £2

reduced pressure. 650 are obtai ned, which powder is

suspended i nmePh{tiRBoMeERADSLy19RdrbBRYP14-92 81 200-1 N 10 sodi um hydr oxi de
(2 eq.) are added. The solution obtained s concentrated under reduced

pressure. TherieshédBabetlyshahblBedzbaer acetone. The product is filtered
of f, washed with acetone and then with ethyl ether and dried. 700 ng of 15
a yel |l ow powder are obgaBned. (Yi €l lmod) Sedi yBnsaktiadehydrgtiexy8l~ Ml ting
point: > 400C Exanples 187 to 191 20 By carrying out the procedure
accordi ng t ot ExanpisetB6)lamhecrphpephdaidaskekhéEdubrcbablsphdite bel ow are
synt hesi zed by saponification of the ester functional groups contained in

t he substituékB®B) Rindnd. Rimdf ofherienpglnadsnef afrer mdldad toi A .\ gh A

represents 25 a radical -CO, with 1 N sodi um hydroxi de. t f
(7.6 mmol) of 3-methoxybenzoic acid dissolved in 30 ml

of dimethylformamide and 60 ml of dichloromethane.

10 The medium is stirred at room temperature for
15 minutes and then 3.04 g (7.2 mmol) of methyl 5-[(1-
amino-2-methylindolizin-3-yl)carbonyl]l-2-(2,2,2-
trifluorcacetyl)aminolbenzoate are added.

After stirring for 16 hours at room

15 temperature, the yellow precipitate obtained in the
reaction medium is filtered off and it is washed with
dichloromethane. 2.38 g of a yellow powder are
obtained.

Yield: 60%
20 Melting point: 238°C

Examples 44 to 61

By carrying out the procedure according to
the method described above, the compounds described in
Table V below are synthesized by coupling (l-amino-2-

25 methylindolizin-3-yl) (3-methoxy-4-nitrophenyl)methanone
or methyl 5-[ (l-amino-2-methylindolizin-3-yl)carbonyl]-

2-[2,2,2-triflucroacetyl)amino]lbenzoate with the




g9 TABLE Xl | Ecanpl eRIR2R3RAYi el d (~) Sal tsl 4el ti ng poi nt

(O 1870CH2C0aHVEHCO~H902Na, 2HZ0>400CI 88 t89CO H CO~-Hwe MeOWVe CO HCO=H

NH, 9G 822Na, 1. 5H=0 2Na. | . 9HZ03Z3C 336C190CO HMeCO=HNO=962Na. 2. 5HZ0321C191

| CO-HMVeCO, _HOMe662Na, 1.4H 0310C 5 Exanpl e 192

(4 ([ 3- (Di but yl ami no) propyl ] ami no} - 3- met oxyphenyl ) ( 1nmet hoxy- 2- et hyl i ndol i
zi n- 3-yl ) met hanone hydrochl oride 700 ng (2.25 nmmmol) of (4-am no-3

met hoxyphenyl ) (1- nethoxy 2 nethylindolizin 3 10 yl)nethanone a conpound

descri bed in Exa so ved in tetrahydrofuran, are added to
278.4 my (2. f@aprﬁ%ﬁ)la € oafr Sm S ear“fl%ujtrbxfr}?]ee BIFEHC of t et r ahydr of ur an,

(248 mol ) OF R, a?ndnf)?l T R R R SR o ar ¢

t hen added, dat éﬂqf.ob hsatheeag%g:under reflux overnight. The reaction
mediumis cool e ure over wat er and then extracted wth ethyl

acetate. The 20 organic phase is separated after settling out, washed with
wat er, dried over sodium sul phate and concentrated under reduced pressure.



a 90 The product

I's purified by chromatography on a silica col um,

wi't h a di chl oronet hane/ acetone (9/1) and then (1/1) m xture.

orange-col oured resin are 5 obtained, which resin is salified in ethyl
et her by addi ng one equivalent of 1 N hydrochlorlc acid in ethyl
d with ethyl

crystals obtained are filtered off,

or ange- col oured 10 powder

1. 25H20. Yield: 65~ Melting point:

[ 3- Met hoxy- 4- (met hyl ami no) phenyl
met hyl i ndol i zi n- 3-yl ) net hanone hydro

~(1-

i s obtai ned i

vashe

et her

el uting

700 ng of an

et her.
and dried.. An

The

the formof the hydrochloride,
51C 15 Exanple 193

-2
w& Thi's conmpound is obtained

according to the sane procedure as that descri bed i n Exanpl e 192, by 20
al kyl ating (pg—anmn

met hyl i ndol i
obt ai ned. Yi

(9-([3-(Di but yl am

nmet hoxy- 2-p
according t

al kyl ating (

yl ) met hanong, asco

10

J= O IICL hUAYPIICII)’I ) \.L T bt hU/\ — .
i¥%-3-yl ) ret halkwone wi th Mat hyl Ri odi deR4 y &filedvd ao%ﬂér [
Lb1tbg Mel ting point:f 172¢ i |91 Exanpl egl99| *79

(% point
1o)propyl]an1no} 3- netjhoxyphenyl ) (1 o0y
ytnget—z =3 ¥ILuct.anon. di-hydrocht-oride_5-Cptaitied
+ He-—sare—proctltiteas [+ N8 | bed O n Exafﬁl_e—LéLb
INHEPReGhHeny || ) Me- meOhexy- 2Nphenyl i B&lol | T3
npousktarh-sloxanpl ¢ 86, | wob NO, 86 180°C
47 NHCOPh-3-OMe4-NO, Me OMe NO, 60 286°C
48 NHCOPh-2,3-OMe Me | COMe | NHCOCF, 87 215°C
49 NHCOPh-2,5-OMe Me | CO:Me | NHCOCF; 83 214°C
50 NHCOPh-3,4-OMe Me | CO;Me | NHCOCF, 76 260°C
51 NHCOPh-3.4,5-OMe Me | COMe | NHCOCF, 83 259 °C
52 NHCOPh-3,5-OMe Me ;| CO;Me | NHCOCF, 74 223°C
53 NHCOPh-3-OMe 4-Me Me | CO:Me | NHCOCF; 82 251°C
54 NHCOPh-3 4-methylenedioxy| Me | CO,Me | NHCOCF, 79 245°C
55 NHCOPh-3-OMe 4-Cl Me | CO;Me | NHCOCF, 82 264°C
56 NHCOPh-3-OMe 4-F Me | COMe | NHCOCF, 27 260°C
57 NHCOPh-2,5-OMe 4-Cl Me | CO;Me | NHCOCF; 82 242°C
58 NHCO-5-indolyl Me | COMe | NHCOCF; 76 186°C
59 NHCOPh-3-OMe 4-CO;Me | Me | COMe | NHCOCF; 71 191°C
60 NHCOPh-3-0OCF, Me | COMe | NHCOCF, 60 258°C
61 NHCOPh-2.4,5-OMe Me | CO;Me | NHCOCF; 64 253°C
Example 62

N-[3-(3-Methoxy-4-nitrobenzoyl)-2-methylindolizin-1-

yl]acetamide

1.20 ml

added to 410 mg (1.26 mmol) of (l-amino-2-

(12.60 mmol) of acetic anhydride are

methylindolizin-3-yl) (3-methoxy-4-nitrophenyl)methanone

dissolved in 10 ml of dichloromethane.

temperature for 15 minutes.

The reaction mixture is stirred at room

The precipitate obtained is

S



di butyl am nopropyl chloride. An orange-col oured powder 10 is obtained

(di hydrochloride: 1.3H20). Yield: 37a Melting point: 158C Exanple 195 15
Et hyl 2-(2-nethoxy-9-[(1-nethoxy-2-nethylindolizin-3
yl)carbonyl]anilino}acetate This conpound was obtai ned according to the
sane procedure as that described in Ex%)gpl e 192, by al kyl ating

(4-am no- 3- met hoxyphenyl ) ( 1- met hoxy- 2 nmet hyl i ndol i zi n- 3-yl ) net hanone, a
conmpound of Exanpl e 94, with ethyl bronpacetate. A yellow powder is

bt ai ned Ml |t npl e, 196

215 et hony 5 $ﬁ‘OXVMZn”%aﬁ‘ﬁzéy“?qit""ﬁldt]*’fzIS‘EZC‘IhrP’ 5 PR Bty o M acetc
d 3,15 np 25@ - Janitr

gflhyl o (2- st hoxy 4- [(H“‘ﬁ"%q@f%z%gaé—ec@%@e&%éw&eg_( mmol ) o

met hyl i ndol ivzien-B- Wd9car bonyl ] ani | i no}acetate, a conpound obtained in
Exampl e 195, in solution in 10 mM of ethanol, and the nediumis stirred at
room t enper Melrd iy eyduirght .23@re reacti on mediumis 10 concentrated under
reduced pressure. The residue is taken up in water, washed with ethyl ether
and separaated after settling out. The aqueous phase is neutralized with 1 N
hydrochloric acid. The precipitate formed is filtered off, washed with

wat er, drie&xampleb @hen taken up in ethyl ether, filtered and dried. A

yel | ow powder is obtained. Yield: 48.5% Melting point: 196C 20 Exanple 197
3-Methoxy-N-[3- (3-methoxy-4-nitrobenzoyl)-2-

methylindolizin-1-yl]-N-methylbenzamide
51 mg of sodium hydride (60% suspension in

10 o0il) are added to 466 mg (1.01 mmol) of 3-methoxy-N-[3-
(3-methoxy-4-nitrobenzoyl)-2-methylindolizin-1-
yl]lbenzamide in sclution in 1% ml of tetrahydrofuran.

The medium is stirred at room temperature for
10 minutes and then 65 pl of methyl iodide are added.

15 After stirring for 2 hours, water is added to the
reaction medium and then the medium is extracted with
ethyl acetate. The organic phase is washed with a
saturated scodium chloride solution, dried over sodium
sulphate and concentrated under reduced pressure.

20 The product is purified by chrdmatography on
silica gel, eluting with dichloromethane. 435 mg of a
yellow solid are obtained.

Yield: 91%
Melting point: 190°C

25



Et hyl 2-{2-nmet hoxy-4-[ (1-nmethoxy-2-phenylindolizin-3

yl*) car bonyl ] ani | i no} acetate This conpound was obtai ned according to the
met hod described in Exanple 192, by alkylating (4 25

am no- 3- net hoxyphenyl ) ( 1- net hoxy- 2- phenyl i ndol i zi n-3 yl ) met hanone, a
conpound of Exanple 95, with ethyl broppacetate. A yellow powder is

obt ai ned. a 93 Yield: 78% Melting point: 132C Exanple 198 5

2-{2- Met hoxy- 4-[ (1- met hoxy- 2- phenyl i ndol i zi n- 3yl ) car bonyl ] ani | i no}aceti c
acid Cbtainﬁg?gﬁggrghng to the sanme procedure as the conpound of Exanple
196, by sap n of et hyl

2- ( 2- met hoxpe 1 Q 2 ' |2 N . o '
yI)carbonyl¥§%F#?n8?gggtg¥g,mggggﬁgg%%%o )B§%§%&%)f§%PQﬁ Fh 1 N sodi um
g(/g;rgr:adig9&!&&&9%@9%?&—BSyQ@EQ&B%leY'-QI—Q:it@%%e%azlota'ﬂég point: 206C 15
3- (Di butyl am no) - N- { 2vaeEhe¥¥rnduhGl+ 5 A ld zin-+3-y| ) car bonyl |
phenyl } pr opanam de hydrochlor?de 2.SQﬁFQ%?érégﬁﬁgﬁgﬁﬁﬁ¥%ﬁ%?hyEgnine are
added 205t opZobogo(8d06chibkl oh thA=arikAAp3=mabhexypRemdohitatin

met hoxy- 2- met hyl i ndol i zi n- 3-yl ) net hanone, a conpound of Exanpl e 52, in 20
m of dichl dbrdmet hané awol edotomb€hyliokblqwed [p-846 ~1 (8. 86 mmmol) of

3-chl oropropionyl chloride in solution in 10 m of dichloronethane, and 25
t he medi ummgtiokybedzbpl ) Smhooj s2ametbgit helopéezantie.y 1 The rbeagtliyen medi um
is washed with water and then with a saturated aqueous sodi um chloride

sol uti on, déregtrobenzoate with methyl iodide. 1.85 g of a red

solid are obtained.
10 Yield: 84%

Melting point: 158.5°C

Example 65

Ethyl [3-(3-methoxy-4-nitrobenzoyl)-2-~
15 (trifluoromethyl)indolizin~1-yl]carboxylate
Step A
Synthesis of 1-[2-(3-methoxy-4-nitrophenyl)-
2-oxcethyl]pyridinium bromide
467 ul (5.78 mmol) of pyridine are added to
20 1.32 g (4.82 mmol) of 2-bromo-1-(3-methoxy-4-
nitrophenyl)-1l-ethanone, described in Bull. Soc. Chim.
Fr., (1962), 2255-2261, in solution in 13 ml of
acetonitrile, and the medium is stirred at roocm
temperature for 5 hours.

25 The reaction medium is precipitated.



94 over sodium sul phate and concentrated under reduced pressure. The

rési due obtained is dissolved in 40 mMl of ethanol and 1.7 g (13.2 nmol) of
di butyl ami ne are 5 added, and then the nediumis heated under reflux for 7
hours. The reaction mediumis concentrated under reduced pressure. The
preduct is purified by chromatography of a silica colum, eluting with a

di chl or onet hane/ net hanol (98:2) m xture. 2.6 g of 10 product are obtained,
whi ch product is salified by adding 1 N hydrochloric acid in ethyl ether. A

|1 wder i bt ai h| ori 0. Leld; B85~ Meltin
);;gi nf‘:"’ ggc TS IE>S<a(r)rp| 2'?5;%}33(1 A oeh] 07 L 8§aq 0 2REZO) ys b 8L dL 8 'ng

3- (Di but yl angiNGeNed 258! Xy da [ e el 10y - SPRERYL hAAPLERT B el ) car bonyl ]

phenyl } propanani de hydrochl oride 20 This ctonmpound was obtained according to
the same praceshirg @B $dBloweseys bels | Hir ExawPh endQ9, by acyl ation of

(4- am no- 3- met hoxyphenyl ) ( 1- met hoxy- 2phenyl i ndol i zi n- 3-yl ) net hanone with
3-chl oropropiiemyd: cditori de, followed by am nation with di butylamne. A 25
yel | ow powder is obtained (hydrochloride, hem hydrate), Yield: 520 Melting
poi nt: 19DCMelair@p dexiantpl €2 POIC.
N-{2- Met hoxy-4-[ (1- met hoxy- 2- et hyl i ndol i zi n-3 yl ) car bonyl ] phenyl } acet am de
5 This conpound was obtai ned according to the sanme procedure as that
described in Exanple 199, by acyl ation of
(4- ani no- 3- EES phenyl ) (1- met hoxy-2 met hyl i ndol i zi n- 3-yl ) met hanone, a
- conpound of Exanple 94, with acetgl chl oride. The product is
500 mg (1.42 mmol) of 1-[2-(3-methoxy-4-

nitrophenyl)~2~oxoethyl]lpyridinium bromide are added,
10 in portions, to 219 ul (1.56 mmol) of triethylamine in

4.5 ml of dimethylformamide, followed by 1.06 ml

(7.08 mmol) of ethyl 4,4,4-trifluorocrotonate and

561 mg (0.92 mmol) of tetrapyridinecobalt(ll)

dichromate.
15 The reaction medium is heated at 90°C for 6

hours. The reaction medium is cooled and then poured

over 1 N hydrochloric acid and the product thus

obtained is extracted with ethyl acetate.

The organic phase is separated after settling

20 out, washed with water and then with a saturated

aqueous sodium chloride solution, dried over sodium

sulphate and concentrated under reduced pressure.

The product obtained is purified by

chromatography on a silica column, eluting with

25 dichloromethane. 437 mg of a yellow powder are

obtained.

Yield: 71%




10 purified by flash chromatography on silica, eluting with a

di‘chl or onet hane/ net hanol (99:1) m xture. A yellow powder is obtained
(0.3H20). Yield: 73% Melting point: 180C 15 Exanpl e 202 Et hyl

2- met hoxy-4- ((1- met hoxy-2- et hyl i ndol i zi n-3 yl ) car bonyl | phenyl oar bamat e
Thi.s conmpound was obt ai ned accordi ng tc§§he 20 sane procedure as that
described in Exanple 199 by acylation o

(4-am no- 3- met hoxyphenyl ) ( 1- met hoxy- 2met hyl i ndol i zi n- 3-yl ) net hanone with
et hyl chl or . pr t is purified by flash chromat ography on
silica, eIu?%%ggaﬁﬁﬁp%?ﬁﬁlo?gﬁ%thane. 25 A yel l ow powder is obtai ned.
Yield: 41~ Melting point: 140C 96 Exanpl e 203 Et hyl

2-{[ 3- (di but yl am no) propanoyl ] - 2- met hoxy-4-[ (1

met hoxy- 2- neddushpIelodé zi n- 3-yl ) carbonyl Jani |l i no}acetate 5 hydrochloride 1 g
(2.03 Mol ) of 3-(dibutylam no-N-{2

met hoxy- 4- [ (Eithgel hpXy ¢ 2-meet sty -rdiati €+ sbeényby LRI hA6YL  phedy| } propanani de, a
compound of Exanple 199, in solution in 10 m of dinmethylformam de, 10 is
added dr opwiyl caxrl3oxylate (2. 23 nmol ) of sodi um hydride, at 60% as a
dispersion in oil, in 10 m of dinethylformam de, and then the mediumis
stirred at room t enperBtis ecdngrouindols . ol2d¥indd (2c@8rdimy) tof thehyl
brompacetate are then added, and the nediumis 15 stirred at room

t enper at ur e SHVREG Megfmod B thaamioredind verisppouirdSberrBwayet . and et hyl
acetate. The organic phase is separated after settling out, washed with
water, dried AL Felf trRadi Phide ehdl thhcehrratiexvndier reduced pressure.

The 20 product is purified by flash chronptograph n asilica
P nltropﬁgnyl)— —oggethyfﬁpyriéfhiéh ﬁggmgde (obtained in

10 Step A of the preceding example) with ethyl acrylate. A
yellow powder is obtained after purification by flash
chromatography on a silica column, eluting with
dichloromethane.

Yield: 78%

15 Melting point: 168°C

Example 67

(1-Hydroxy-2-methylindolizin-3-yl) (3-methoxy-4-
nitrophenyl)methanone

20 A solution of 5 g (12 mmol) of [l1-(benzyloxy-
2-methylindolizin~3-yl1] (3-methoxy-4-
nitrophenyl)methanone, a compound of Example 3, in
30 ml of trifluorocacetic acid, is heated under reflux
for 2 hours.

25 The reaction medium is evaporated under
reduced pressure. The residue is taken up in ethyl

acetate, washed with an aqueous sodium bicarbonate



columm, eluting with a dichl oronethane/ net hanol (97:3) m xture. 850 ng of
aif oil are obtained, which oil is dissolved in ethyl ether and salified by
addi ng one equivalent of 1 N hydrochloric acid in ethyl ether. 25 Yell ow
crystals are obtained (hydrochloride, hydrate). Yield: 72% Melting point:
67C 97 Exanple 209 Hydrochloride of . % {[3-(di butyl am no) propanoyl ] -2
nmet hoxy- 4-[ ( 1- met hoxy- 2- net hyl i ndol i zi n-35 yl ) carbonyl ]anilino)acetic acid
586 W of 1 N sodium hydroxide are added to 340 ng (0.586 nmol) of ethyl
2-([3 | ; ;
(dibutylanin53%$%%%%o§?? 3lth %E?r’ FFT ?Rothe Or?ﬁ?ﬁlngg 7 Ao3- yI)carb
onyl ] ani I'i nojacel akee POL a4 NGH églgﬂagéagﬂheegg orb@eﬁohﬂﬁbgnr%@u%e@L

et hanol, and the nmediumis stirre room tenperature over ni ght e
reactlon medh s sreoncentrated under reduced pressure. The residue is
taken up in water, washed with ethyl ether and separated after settling
out. The aqueous 15 phese psodedtr abtaedew th pubiliydnoell oric acid, and
extracted with dichloronethane. The organic phase is dried over sodi um

sul phat e andcleomcetnbdatedy utdes sedicadcpilessyr eluthegpweduct i s purified
by flash 20 chromat ography on a silica colum, eluting with a

di chl or onet hdhelt het dramohai8/Betharblr €99230 myxofiran 8i.193ake odbkai ned,
which oil is dissolved in ethyl acetate and salified by addi ng.one
equi val ent ofrangehyetoehédrpewderdara ebhglinetdher. A yell ow powder is 25
obt ai ned (hydrochlorlde 0.6H20) Yield: 71e Melting point: 151C - r 9g
Exanpl e 205 ¥ 75

Melting point: 193°C
10

Example 68

Methyl 4-({[3-(3-methoxy-4-nitrobenzoyl)-2-
methylindolizin-1l-yl]oxy}methyl)benzoate
812 mg (3.37 mmol) of methyl 4-

15 (bromomethyl)benzcoate are added to a solution of 1.g
(3.06 mmol) of (l-hydroxy-Z-methyl-3-indolizinyl) (3-
methoxy-4-nitrophenyl)methanone in 16 ml of
dimethylformamide, in the presence of 508 mg
(3.68 mmol) of potassium carbonate, and the medium is

20 heated at 90°C for 4 hours.

The reaction medium is poured over water and
extracted with ethyl acetate.

The organic phase is washed with water, dried
over sodium sulphate and evaporated to dryness. The

25 product obtained is purified by chromatography on a
silica column, eluting with a toluene/ethyl acetate

(9/1) mixture. 880 mg of a yellow powder are obtained.




Et hyl 2-{[3-(di butyl am no) propanoyl ] -2-nmet hoxy-4-[(1

net hoxy- 2- phenyl - 3-i ndol i zi nyl ) car bonyl ] ani | i no}acetate 5 hydrochl ori de
bt’ai ned according to the method described in Exanple 203, by al kyl ating

3- (di butyl am no)-N- (2 net hoxy-9-[ (1- nmet hoxy- 2- phenyl i ndolizin-3

yl).car bonyl ] phenyl } pr opanani de, a conpo§$d of 10 Exanple 200, with ethyl
bronpacetate. A yell ow powder (hydrochloride) is obtained after
salification with 1 N hydrochloric acid in ethyl ether. Yield: 55% Melting
poi nt: 64C l?'@%SUpkﬁ 206 Hydrochl oride of

2-{[3-(dibuty}an1ho pr opanoyl ] - 2met hoxy- 4- [ ( 1- met hoxy- 2- phenyl i ndol i zi n- 3yl
) car bonyl ] any,L{ cetic.acid,20 Obtai ned acccording to the sane procedure
as that of E&%%%?%szgé?ﬁEy %g%oﬁification of et hyl

2- ([ 3(di butyl am no) propanoyl ] - 2- net hoxy- 4-[ ( 1- net hoxy- 2phenyl i ndol i zi n- 3-yl
) car bonyl ] ani |l i no}acetate, a conpound of Exanple 205, with 1 N sodium
hydr oxi de. Ae2Smytésogopewdgy i s obtained after salification with 1 N
hydrochlori ¢ acrd rn etnyl ether. Yield: 75% 99 Melting point: 113C
Exanpl e 207 2-(Di butyl By 8@}r Nef@- o8t hexy- grbédatebhaxyo2ddng to _
met hyl i ndol i zi n- 3-yl ) car bonyl } phenyl } - 1et hanesul phonam de hygrochlorlde
471.5 )xl (3138 meohodofles ¢t Bbdy| il Beamp e addpdthe Eo@pb3nd2 mmol ) of
(4-am no- 3 net hoxyphenyl) ( 1- met hoxy- 2- net hyl i ndol i zi n-3 10 yl ) net hanone in
15 mM of diciesconethane, Tiolé okdodyodddrd s¢n{Bel2zanob)y of
2-chl or oet hyl sul phonyl chloride in solution in 5 m of dichloronethane, and
t he medi um islkiiatieoatl rioydreeypernethel bndehighn-3Fwé) 8action nediumis

washed with water and then with a saturated
methoxy-4-nitrophenyl)methanone with appropriately

10 chosen halogenated derivatives. To obtain the compound
of Example 80, the compound of Example 79 is subjected

to saponification.



15 aqueous sodi um chl oride solution, dried over sodium sul phate and
concentrated under reduced pressure. The residue obtained is dissolved in
10 M of ethanol. 375 ng (2.9 mol ) of di butylam ne are added and t he
mediumis heated under reflux for 4 hours. The 20 reaction nmediumis
copncentrated under reduced pressure. T%% product is purified by

chromat ography on a silica columm, eluting with a dichl oronet hane/ net hanol
(98:2) mxture. 1.18 g of product are obtained, which product i,s salified
by adding 1 N hydrochloric acid in %?Ei@.%% ether. A yell ow powder is
obt ai ned (hydrochl oride, hem hydrate). Yield: 69~ S 100 Melting point:
91C Exanpl e 208 2-(Di butyl am no)-N-{2-nmet hoxy-9-[(1-nethoxy-2 5

phenyl i ndol i zi n- 3-yl') carbonyl ] phenyl }s.let hanesul phonani de hydrochl ori de
Thi s conpound i s obtained according o the same procedure as the conpound
of Exanpl e 207, by sul phonyl at ggn~ef=\( 4- am no- 3- net hoxyphenyl ) ( 1- met hoxy 10
2- phenyl i ndol i zi n- 3-yl ) met hanohe 7 >"@hl or oet hyl sul phonyl chl ori de,
fol | owed by amination with di bitytanfne. A y@Mow powder is obtai ned
(hydrochl ori de, hem hydrate). Yield: 5\ Mel ting point: 111C Exanpl e 209
N-{2- Met hoxy- 4-[ ( 1- met hoxy- 2- net hyl phdol o,
yl ) car bonyl ] phenyl } met hanesul phonam de 20~€bt ai hed according to the sane
procedure as the conpound of Exanple 207 _by sul phonyl ati on of

(4am no- 3- met hoxyphenyl ) ( 1- net hoxy- 2- TF@ﬁindolizin-3y|)nethanone W th
met hanesul phonyl chl oride. The product is purified by chromatography on a
silica 25 colum, eluting with a toluene/ethyl acetate (7:3) mxture. A
yeIIOM/p%yder i s obtained. '

Compounds of formula Ia

Example R’ Yield (%) Melting point
69 CH,CeH;-2C) 90 173°C
70 CH,C¢H;-3Cl 74 179°C
71 CH:CsH;-4Cl 82 162°C
72 CHaCsHs-20Me 84 148°C
73 CH-CsH;-30Me 67.5 145°C
74 CH.CgH;s-40Me 71 135°C
75 CH,CsH;-3CO,Me 57 171°C
76 CH.CO,EL 91 127°C
77 " CH.CONH, 65 222°C
78 ' (CH:):NMe, 26 108°C
79 (CH:)-0Ac 68 0il
80 (CH3).0H 90 142°C
81 CH.CN 91.5 176°C
82 iPr 19 283°C
83 CHacPr 22 11°C
84 CHaCgHs-2-CO;Me 82 146°C




Yield: 67e r 101 Melting point: |65C Exanple 210 Ethyl

3-{3- net hoxy-4-[ (et hyl sul phonyl ) am no] benzoyl } 5

2-met hyl i ndol i zi n- 1-yl car boxyl ate Thi s conpound was obtai ned according to
the sane procedure as that described in Exanple 207, by sul phonyl ation of
et hyl 3-(4-ani no- 3- net hoxybenzoyl ) - 2 thyllndoI|Z|n 1-yl carboxyl ate, a
conpound of 10 Exanple 97, w th nethanesul phonyl chloride. The product is
purified by chromatography on a silica colum, eluting with a tol uene/ethyl

acetate (8:%§é£%§§£§§ A yel l ow powder is obtained. Yield: 57% 15 Melting
. c :

point: 178 11 Sodium salt of 3-{3-methoxy-4

( (et hyl sul 3§8ﬁ9¥1 ﬂg%%pi Al i Zd -4 yl carboxylic acid 20 1
m of caust?% %§3£ Is ad to 290 nmg (O 675Iﬂ#§) of ethy

3- { 3- met hoxy14[aPdny1HeIued am no] benzoyl } - 2-met hyl i ndol i z- 1yl car boxyl a
tein7nm of di oxané plus 7 m of water, and the nediumis heated under

reflux for 6 hours. 2% Hlﬁrmdawnavsn@medaf ROpE Bsh OYeiie VBt &I a ddeld
neutralized with an agueous potassi um hydrogen sul phate sol ution, and then

extract ed wittoh 3etdtylg aetét enmoline of mekd;Organic- pél@asﬁylcsxy\ﬁ-sbed with
wat er, dried over sodium sul phate and concentrated under reduced pressure.
220 ngy of ampehvdwrpmideri rarFe-vdbtarethy Mieenzoate in 40 ml of
ethanol, in the presence of 690 mg of 10% Pd/C, and the
medium is heated under reflux for one hour.
The reaction medium is cocled to room
10 temperature and the catalyst is removed by filtration
on talc. The filtrate is under reduced pressure.
The product obtained is purified by
chromatogfaphy on a silica column, eluting with a
dichloromethane/methanol (98/2) mixture. 2.5 g of an
15 orange-coloured powder are obtained.
Yield: 93.5%

Melting point: 192°C

Example 86

20 Methyl 4-{[1-(2~ethoxy~2-oxoethoxy)-2-methylindolizin-
3-yl]carbonyl}benzoate
202 pl (1.78 mmol) of ethyl bromcacetate are
added to 500 mg (1.62 mmol) of methyl 4-[(l-hydroxy-2-
_methylindolizin-B—yl)carbonyl]benzoate, a compound of
25 Example 85, in 10 ml of dimethylformamide, in the
presence of 268 mg (1.94 mmol) of potassium carbonate,

and the medium is heated at 90°C for one hour.



product is salified by adding one equivalent of 1 N5 sodium hydroxide to a
stuspensi on of the product in water and stirring at roomtenperature until

di ssolution is obtained. The solution obtained is then freeze-dried. A

yell ow freeze-dried product is recovered (Na salt, 10 1.85HZ0). Yield: 81~
Mass spectronetry (ES+ node) MH = 403.2 Exanple 212 15 Hydrochl oride of
2-{{[ 2- (di butyl am no) et hyl ] sul phonyl }

2- met hoxy-4-[ (1- net hoxy- 2- met hyl i ndol i zi n- 3yl ) car bonyl Jani |l i no}acetic acid

Step A Benzyl 2-{{[2- (ﬂ{é’;‘zfé'él@ﬂ‘g“?;ﬁ@%%sﬁp ‘9@%%’;13?%%%%%?%@%5 ng (0.906

4-[(1- met hoxy-2-net hylindoli1zin car bonyl Jani

mol ) of pot@@éy@ﬁ@@&@é&@&%fﬁﬁe@t 400 0 & 0- IR ) of

2- (di butyl am no)-N (2- net hoxy-4-] 1-np€k§§y-f?net%ylgn%o |z#n-3 25

yl) car bonyl lhedded - sthanesd phongre de, & osRguide ofnExampke 207, in
solution in 10 m of dinethylformam de, followed by 142 W (0.906 mmol ) of

benzyl bronmgagied erith wasr andride oesh usddsuheat Bghate 686dfor 1 hour.
The reaction nmediumis poured over water and ethyl acetate. The organic

phase i s Separaiethtadd aindet ttedgraditprawshes. Wid padetctdobediogdér sodi um
sul phate and 5 concentrated under reduced pressure. The product is purified
by fl ash chrigrathogrfaphy lon chisima toag cabluymen ed usi hgecav ¢hlann,

eluting with a toluene/ethyl acetate (9/1) mixture.
570 mg of a yellow powder are ocbtained.
Yield: 89%

10 Melting point: 84.5°C

Example 87

Methyl 4-({1-[(3-methoxybenzyl)oxy]-2-methylindolizin-
3-yl}carbonyl)benzoate

15 This compound is obtained according to the
same procedure as that of Example 86, by O-alkylation
of methyl 4-[(l-hydroxy-Z2-methylindolizin-3-
yl})carbonyl]lbenzoate with 3-methoxybenzyl bromide. A
yellow powder is obtained which melts at 106°C.

20 Yield: 76%

Example 88

3- (3-Methoxy-4-nitrobenzoyl)-2-methylindolizin-1-
ylcarboxylic acid

25 26.2 ml of 1 N sodium hydroxide are added to
5 g (13.1 mmol) of ethyl 3-(3-methoxy-4-nitrobenzoyl)-

2-methylindolizin-1~ylcarboxylate, a compound of



di chl or onet hane/ nmet hanol (98:2) m xture. 440 ng of an oil are obtained,
which oil is used directly in the 10 next step. Yield: 86~ Step B 1.3 m
(12.7 mmol) of cycl ohexene are added 15 to 430 ng (0.634 mml) of benzyl
2-{{[2 (dibutyl am no) et hyl]sul phonyl }-2-net hoxy-9-[ (1- met hoxy

2- pet hyl i ndol i zi n- 3- yI)carbonyI]anlIlnggacetate in5mM of ethanol, in the
presence of 100 ng of 10~ Pd/C, and the nedlun1|s heat ed under reflux for 3
hours. The 20 reaction nmediumis cool ed. The catalyst is filtered off and

the filtrat t ted d Th du
pur6i f: edrgy%fx: sﬁilon rornrataporgerpf;rhnefeoang%rs :'11.igca cos}ﬂre roe‘?‘%lh%o Q\ft h a 25
di chl t t d,
vvlhicchotr)iolrml S so ve %k%a?l e%eqtlh;t e gen 3IS%I ﬁ I%}%bil%ﬁﬁng?%ﬁlene
equi val ent qf_ é,Ji Marbo %gﬂéyqt%cgy q;elh %,g h the(

d d’ rochlor| e,

or ange- col our povvder i S obtal ne ydr ate 'Yi eI d: 67~

Mel ting pOI@%> %@6¢3j@@mmle'%ﬂ%d%§yﬁé on in 50 ml of dloxane, an
2- (([2-(di butyl am no) et hyl ] sul phonyl } - 2- net hoxy4-[ ( 1- met hoxy- 2- phenyl i ndol i

zi n- 3yl) car bery Ieariiun ne} acetale thaloG ani:deedd Thisoeeaporme was

obt ai ned according to the same procedure as Exanple 212, Step A, by

al kyl ati ng reaction medium is concentrated under reduced pressure.

2(di butyl am no) - N-{2- met hoxy- 9-[ ( 1- met hoxy- 2net hyl i ndol i zi n- 3-yl ) carbonyl ] p
henyl } - 1let hahes ulgphduanide takerh drenzy lwdiraonpacettatd. wilth Aetyley 1 ow powder
(hydrochl ori de, hem hydrate) is obtained after salification with 1 N

hydr ochl ori e¢t&eird iamdetting mediam ¥ elapamsged after settling out.

The aqueocus phase is acidified to pH 6 with a potassium
10 hydrogen sulphate solution and extracted with ethyl
acetate. The organic phase is washed with water, dried
over sodium sulphate and concentrated under reduced
pressure. 4.9 g of an orange-coloured powder are
obtained.
15 Yield: gquantitative

Melting point: 215°C

Example 89

N-Ethyl 3-(3-methoxy-4-nitrobenzoyl)-2-methylindolizin-
20 1-ylcarboxamide
0.61 ml (4.34 mmol) of triethylamine is added
to a solution of 750 mg (2.12 mmol) of the acid of
Example 88 in 12 ml of dimethylformamide, followed, in
portions, by 983 mg (2.22 mmol) of benzotriazol-1-
25 yloxytris(dimethylamino)phosphonium

hexafluorophosphate. The medium is stirred for 5 min at



Melting point: 95C 20 Exanpl e 214 9ydrochl ori de of :

27(([2-(di butyl am no) et hyl ] sul phonyl } 2- met hoxy- 4-[ ( 1- met hoxy- 2- phenyl i ndol
zi n-3yl)carbonyl]anilino}lacetic acid 25 This conpound was obt ai ned
according to the sanme procedure as Exanple 212, Step B, by hydrogenating
bepzyl 2-{{[2-(dibuty|anino)ethyl]sulqupyl}-Z-nethoxy a 1-5

4-[ (1- met hoxy- 2- phenyl i ndol i zi n- 3yl ) carbonyl ] ani | i no}acetate, a conpound of
Exanpl e 213, with cycl ohexene in the presence of Pd/C in ethanol. A yellow

wder (hyd ' . 5H20) i s ,obt ai ned_ af 1ificati ith 1 N
ESdrg(r:hl(o)r/i E"%gbgrg ?%“%’eéeﬁé}]wty‘freet%ner.S”%neﬂa& 7 {g%zf rf%na%Jo)l wf 113c 106

Exanpl e 215 Study, of i ndi 125 - to the purified receptor FG-
Ralllc bye'?h proxr}ém't &)J}Sd(}ﬂ}’]]fl J?Jaetion n%%{etc)%'S NBS pl ates (NBS plate 96

el |0l d whi te OCRNIAYG 3600)c 26, 6000 1 1L 200, r Loy s e ggkat i ne per

well, for 2 hours at 37C. At the end of the inc Ion, the“coating is

renoved, thedRivatRnpd @ i RSebAKkd haFouGH ve Hrd L. e £ 0P: cde @f wPERdi NQ
buffer 10 (40 nmMBis Tris buffer, pH 7.0) are distributed into the plates.

Di | uti ong okthia coygmaidyls Mfe tdydiiveriaie are shsdrabad egeéato the wells
in an anount of 10 ~1/well. There are then distributed 10 wi/well of

settling out, washed with water, dried over sodium '

sulphate and concentrated under reduced pressure.

The product is purified by chromatography.on
a silica column, eluting with dichloromethane/methanol
10 (98/2). 700 mg of a yellow powder are obtained.
Yield: 87%

Melting point: 188°C

Example 90

15 Ethyl 2-({[3-(3-methoxy-4-nitrobenzoyl)-2-
methylindolizin-1l-yl]carbonyl}amino)acetate
This compound is obtained according to the
same method as the preceding compound, by coupling 3-
{(3-methoxy-4-nitrobenzoyl})-2-methylindolizin-1-
20 vylcarboxylic acid with ethyl glycinate hydrochloride.
The product is purified by chromatography on
a silica column, eluting with dichloromethane/methanol
(93/7). A yellow powder is obtained.
Yield: 86%

25 Melting point: 191°C



15 b- FGF (AMERSHAM ARM 35050) and 10 ~1/well of FGF Ra Illc (R&D Systens
658 FR). Next, there are added 10 ~tl/well of |zsl_b_FG- (Dupont NEN NEX
268 - specific activity > 70 )xC) and SO ~1/wel|l of SPA beads ( AMERSHAM
RPQON 00019). The plate is shaken for a few 20 seconds and it is incubated
fof 60 mnutes at 37C, protected from ight. At the end of the incubation,
the plate is read in a M BROBETA TRI LUX radi oactivity counter (WALLAC -
PERKI NELMER) . 25 The conpounds of the invention denonstrated a specific
activity of between 10-6 Mand 10-9 M 107 Exanple 216 Effects of the
conpounds of formula | on the proliferation of HDVECs versus 30 ng/m of
b- FGF or 10 nglgﬁ oéaa-FGF 5 Coat the 24-well plates (FALCON PRIMARIA) with
200 )t| of & } of fibronectin (50 wyg/m prepared in PBS)/well.

| nocul ate in_an nt, _ 0Qo0 LIs/mM/well in an RPM 1640 nedi um + 10$
FCS + I g 1ofgﬁﬁfg‘§19#ek+9‘%§pgrli %-II:' (HE) mixture. Incubate at 37C, 5~ CO,

the tine regyk&gﬁggﬁxlE%Eé?ﬁghglﬁgnagﬁg&gneu ssol ve the products and

prepared solutio reaCtion nedium having a final concentration of
15 1 EtMsfinal at 10- 5o nAf tiar 1agdhesior fofy -hhe replens cn@isfighauns at 37C in

t he presence of 5% COz, thé mediumis replaced with RPM 1690 0.1~ FSC +
gl utam ne +-HEorkae thesdenkvahi 2at hom] iFene 2-sliwsadrakthane are
added to 500 mg (3.1 mmol) of l-methoxy-2-
methylindolizine dissolved in 8 ml of 1,2-
dichloroethane, and the medium is stirred at room
10 temperature for 20 hours. The reaction medium is poured
over water and dichloromethane. The organic phase is
separated after settling out, washed with water, dried
over sodium sulphate and concentrated under reduced
pressure.
15 The product is purified by chromatography on
a silica column, eluting with cyclohexane/ethyl acetate
(9/1). 330 mg of a yellow o0il are cobtained.

Yield: 31%

20 Example 92

1-Methoxy-2-methyl-3-[ (3-
nitrophenyl) sulphonyl] indolizine
This compound is prepared according to the
protocol described for the example above, by
25 sulphonylation of 1 g (6.2 mmol) of l-methoxy-2-
methylindolizine with 3-nitrobenzenesulphonyl chloride.

540 mg of a yellow o0il are obtained.



20 negative control 0.1~ FCS, as positive control O~ FCS and as control
0’1~ FCS + 30 ng/m of b-FGF or 10 ng/m of a-FG-. Incubation is then
carried out for 24 hours at 37Cin the presence of 5~ COz. The second day,
the cells are rinsed with 25 1 m PBS and 200 ~tl of trypsin, and they are
then recovered in isotone. Counting is-sgarried out (n >9 Wn) . 108 In
this test of proliferation of endothelial cells induced by b-FG- or a-FG-,
the conpounds of the invention demonstrated a specific activity of between
10-5 M and 1Q-94M d<Exanpl e 217 Model of angiogenesis in vitro Prepare the
gel s by dlstrlbutlng into each chanberslide well (Bi ocoat Cellware rat tai
col l agen, 10 Type |, 8-well culturesides: Becton D ckinson 354630) 160 ~1
of matrigel diluted 1/6 (Gowh factor reduced Matrigel: Becton D ckinson
356230) in eglampgeng@Rat Tail Collagen, type |I: Becton Dicki nson 354236).
Allow to gelr Tor T hour at 37C. 15 Inocul ate the human vein endot heli al
cel | s (HUVEGokdlum &alt5-of0@ [ (Qaarastmody - -ow iy lidglizipad€i ne aortic
endot helial cells (PAEC) at 15103 cells/well in 400 )xlI of EBM nedi um
(Coneti 6s g3)2blphodyliBenzdikGaci® ~g/ ml for the HUVECs and DVEM + 3~ FCS
20 + 2 nM glutamne + 1 mM sodi um pyruvate + 1$ nonessential am no acids
(@ BCO for the PAECs.ThSts mgmgpoeind tirs lpiRGE r(efEBUY Reptiotecty 0= ng/ M or

a- FGF (TEBU Peprotech) 10 ng/m in the presence or otherw se of the
product s of SBRé PAPSECduse 25 ftde ZePnpanBrE iGrameleprikenee of 5~ COZ.

After 24 hours, fix _the cells and stain the slide with the Masson trichrone
bef or e exanﬁﬁépp@@ylatlon of l-methoxy-2- methyllndollzlne with 4-

chlorosulphonylbenzoic acid. The product is purified by
10 flash chromatography on a silica column, eluting with
dichloromethane/acetone (9/1). 120 mg of a yellow
powder are obtained.
Yield: 11%
The preoduct, dissolved in methanol, is
15 salified by adding one equivalent of 1 N sodium
hydroxide. The methanol is evaporated off and the
residue is crystallized from acetone. The product is
filtered, washed with acetone and then with ethyl ether
and dried. 100 mg of sodium salt are obtained in the
20 form of a yellow powder.

Melting point: 175°C




a 109 under the mcroscope X4 |l ens and inmage analysis (BI OCOM - Visiolab
2000 software). For the test of angiogenesis in vitro induced by b-FG- or
a- FG-, the conpounds of the invention 5 denonstrated a specific activity of
bet ween 10- M and 10-m M Exanpl e 218 Mdel of inflammtory angi ogenesis in
m ¢e 10 Angiogenesis is required for t devel opment of chronic

i nfl ammatory di seases such as rheumatoid arthritis, IBD, but also for the
devel opnment of solid tunours. The formation of new vessels not only allows

t he perf usi %ﬂﬁl&gtgpl ogical tissues, but also the 15 transport of

cytokines r for establishing the chronicity of the disease. The

model descri(Euh$§hélgjﬁééﬁﬁﬁigﬁﬁﬁigﬁ%lj%e%Réékrﬂfﬁghv%iggé?ly@in_274 No.

3, pp. 1463-1472) nmakes 0 stu ar macologi cal agents 20
capabl e of mpdul)3id#Hhridife appear ance of angi ogenesis. The ani mal s,
nonconsangui neous white mce of about 25 g, are anaesthetized wth sodi um

pentobarbital (60 no/kmo Sepefd N red @i dqadai 68l @) gby the _
intraperitoneal route. 25 An air pouch is created on the back of the mce
by injectd ng(@ 01l 7 ®©fmel i SIbCUHANEISY Y2 -me tHY D- B L edlo beg OAY DY (8ONSCi OUs,

the animals receive a treatnment, in general by force-feeding, and receive

methoxy-4-nitrophenyl)methanone, a compound of
Example 1, in 100 ml of ethanol, followed by 35.71 ml
(0.352 mol) of cyclohexene, and the medium is heated
under reflux for 2 hours. The reaction medium is

10 cooled, filtered over talc and the catalyst is washed
with dichloromethane. The filtrate is concentrated
under reduced pressure. The residue is taken up in
dichloromethane. The organic phase is washed with 1 N
sodium hydroxide and then with water, dried over sodium

15 sulphate and concentrated under reduced pressure.
5.05 g of a yellow powder are recovered.

The product is salified by dissolving the

powder obtained above in 60 ml of dichloromethane plus
20 ml of methanol, and then adding 21 ml of 1 N

20 hydrochloric acid in ethyl ether. After adding ethyl
ether, the precipitate obtained is filtered off, washed
with ethyl ether and then dried. 5.4 g of a yellow
powder in hydrochloride form are recovered.

Yield: 88%

25 Melting point: 198°C



an injection of 0.5 m of Freund' s adjuvant (Sigm) wth 0.1~ croton oil
(Sigma) in the pouch. 5 Seven days later, the mce are agai n anaestheti zed
and placed on a heating plate at 40C. One nl of carmine red (5~ in 10~
gelatine - Aldrich Chemicals) is injected into the tail vein. The aninals
are then placed at 4C for 2-3 hours. 1_(?14The skins are then renoved and
dried for 48 hours in an oven at 56C. The dry tissues are wei ghed and
placed in 1.8 m of digestion buffer (2 nMdithiothreitol, 2 mMV Na2HP09, 1

nvl EDTA, 12.&2%1%0@'51)1:# qr;24 hours. 15 The stain is then dissolved in

0.2 mM of 5 5 T are centrifuged at 2000 g for 10 mn. The

supernatants are fil t@{yec&mﬁrg%]% celd yase Aol &l & dBIPRgNes- The
op

filtrates are read in a spectr otoneter "at 492 nm agal nst a carm ne red
20 calibratitR $dRSathWh RRIATBIRIS MH& st Udledoddwuty wei ght of the
granul oma and the quantity of stain after di gestion of this tissue. The
results are@sprassed ias TERAR wal uese 125w (aREMyndihes tidd esgnces between the
groups are tested with an ANOVA fol l owed by Dunnet's test for which the
reference gredudinig hehe' saltventfwrantialdl grosype of tHd dhepconpsuads of the
invention are active by the oral route at doses of 0.1 to 100 ny/kg.

Exanpl e 219 forivhdel Iof WWATRIGEL drgicoyenesitshe romoendhec fioter BasCri bed by
Passaniti et al. (Laboratory Investigation (1992) 67 (4) pp. 519-524) nekes
it possi bl easo cgttigdy s¥har macol ogi cal agents capabl e of nodul ating the
appear ance of angi ogenesis 10 which is specifically induced by b-FG. FG-2
(Peprotech) is added to Matrigel (Beckton Dickinson) kept in liquid form at
4C, in an anmount of 300 ng/m . After honobgenization, the m xture (0.5 nm)

i s subcutaneously injected into the base of the back of 15 black fenal e

m ce (C57/B16) of about 20 g, anaesthetized beforehand wth sodi um

pent obarbital (60 ng/kg; Sanofi Nutrition Santa Aninmale) by the
intraperitoneal route. The aninmals are treated by force-feeding. After 5
days, the mce are again



20 anaesthetized and the skin of the base of the back is renoved; at this
stage, the qualitative differences in vascularization of the granul oma are
eval uat ed (awarded scores) and the granul omas are photographed. An assay of
DNA in the granulomas is then carried out in order 25 to quantify its
cellularity. For that, the isolated granul omas are digested with

col l agenase (3 ng/m ) overnight at 37C. After centrifugation at 850 g for
112 10 m n, the supernatant is discarded and the pellet is redissolved in
1.2 M of PBS buffer containing 1 mMCaCl 2, | nM MO 2 and 5 nM gl ucose.
The quantity of DNA present is neasured with the aid of a kit (Cyquant-GR
5 Mol ecul ar probe) according to the instructions of the supplier. The
results are expressed as nmean values ( SEM. The differences between the
~groups are tested with an ANOVA followed by a Dunnet's test for which the
10 reference group is the "solvent control” group. For the histol ogical
studi es, the granulomas are renoved with the nuscle and the skin, fixed
overnight in a 10~ fornmal dehyde sol uti on and enbedded in paraffin (Enrbedder
Leica). The granulomas are then 15 sliced with the aid of a mcrotone
(Leica) and stained with the Masson's trichronme stain. Neovascul ari zation
of the granulomas is then evaluated. The vascul arization |evels are between
a value of 0 and 5. The conpounds of the invention are active by 20 the

oral route at doses—ef—0 180 rRPkg—EXRIP 220 Mpdel—of—t-uppur
angi ogenesis in m THi 9§ nofe] |makes|iit |possiplie t¢ study (2
phar macol ogi cal agg tsgca abl e ogénudulating the appearpnce o¢f | angi ogenesi s
specifically induc Hb&%&rr&)’faﬁo agtﬁﬂéﬁnﬁﬁﬁ".o ?séféﬁpﬁﬁ&fé"&f? IS120 g are
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113 anaesthetized with sodi um pentobarbital (60 ng/kg; Sanofi Nutrition
Sapte Aninale) by the intraperitoneal route. The tunmours are established by
subcut aneous injection on the back of nobuse Lewis Lung cells in an 5 anount
of 2 105 cells/nouse. After 5 days, the mce are treated daily by
fosce-feeding. The size of the tunmpurs.is nmeasured tw ce per week for 21
days and the tunour volune is calculateé using the formula: [n/6(w)1 x
wZ)], where W represents the |argest dianmeter and wz 10 represents the

smal | est diﬁgghg&e Jhg results are expressed as nean values (t SEM. The

di fferences groups are tested with an ANOVA fol |l owed by a

Bunnet's tegl.- &“thQﬁéﬂw%*'-Haﬁyyy*i”ﬁ%%ﬁ?ﬁ%ﬁ{ﬁkﬁéﬁ%%ﬁgﬁﬂfoﬁlr0'" group

15 The conpounds of the invention~-are ac e at doses of

0.1 to 100 pEAkKY1ind®13+iW0303/1084336rlchit RigdFSX3 Q0RO CLAIMS 1.

Conpounds of fofnmula I, 5 in which - R represents a hydroxyl radical, a

| inear or branched al koxwg a@d qals afd/c trd LAY ALHNB, m@ 10 car boxyl
radi cal , ah al koxycarbonyl radical of 2 to 6 carbon atons or a radical of

formul a: 5 - NRSRE mnivhih SQ& Allk [ ¢NRHSQrderddy 1 rdy G2 Ph - N( Al k) - CO- Ph
-NH-CO NHPh -NHCOA Kk -NHQC2-Alk 20 -0-(CHZ)~-cAlk -0 Al k- COORS
-0- Al k- O Ramet@vAlik-doHlizira3-y1} (3-methoxy-4-nitrophenyl)methanone

in 5 ml of methanol and 10 ml of dichloromethane,

followed by 253 pl (5.21 mmol) of hydrazine hydrate,

and the medium is stirred'at room temperature

10 overnight. The reaction medium is filtered on talc and

the catalyst is washed with methanol.

The filtrate is concentrated under reduced
pressure. The residue is taken up in ethyl acetate, the
organic phase is washed with a saturated aqueous sodium

15 chloride solution, dried over sodium sulphate and
concentrated under reduced pressure. 460 mg of a yellow
powder are recovered.

The product is salified by dissolving the
powder obtained above in a mixture of ethyl acetate and

20 methanol, and then 1;25ml (1.2 equivalents} of 1 N
hydrochloric acid in ethyl ether are added. After
addition of ethyl ether, the precipitate obtained is
filtered, washed with ethyl ether and then dried.

440 mg of a yellow powder are recovered in the form of

25 the hydrochloride 0.65H0.

Yield: 90%

Melting point: 177°C



115 -O A k-C (NHZ) :NOH -O A k-NRSRb -OAk-CN -O(CH)n-Ph 5
-O.Alk-CONRSR6 -CO- NH (CHZ) M COORS -CO-NH Ak in which 10 Ak
represents an al kyl radical or a |linear or branched al kyl ene radical of 1
to 5 carbon atons, cAlk represents a cycloal kyl radical of 3 to 6carbon
atens, 15 n represents an integer from0,40 5 mrepresents an integer from1l
to 5 RS and R6, which are identical or different,each represent a hydrogen
atom a linear orbranched al kyl radical of 1 to 5 carbon atons or20a benzyl
radi cal , R~ represents a hydrogen atomor an alkylradical of 1 to 5 carbon
atons, RB represents an alkyl radical of 1 to 5 carbonatons or a radical
-CO Al k, 25 Iﬁkﬂ@g;emg fo Pyl radical which isoptionally substituted

wi th one or More hal ogena Wi th one or nore al koxy radicals of 1 to

116 5 carbon atonms, WEH €NErPInd0seL CARDOXYScE@GEEah8c8EAMhEhtgne or nore
al koxycarbonyl radicals of 2 to 6 carbon atons, RZ represents a hydrogen
atom an al knHe rathgatatoforn detor bbedrboEdmMpEe 808 Al KMk Bahpdentdadi cal of
1 to 5 carbon atonms containing 3 to 5 hal ogen atons, a cycloal kyl radical
of 3 to 6 catdmmyidtahsinrTsbphenyl I rladl cal amdi shntsegpteanal/l y substituted
wi th one or nore hal ogen atons, wth one or nore 10 al koxy radicals of 1 to
5 carbon at orgluaiind ore oitnpreucarboxyl gooicabs dhewtbthponeder offor e

al koxycarbonyl radicals of 2 to 6 carbon atons, - A represents a radical
-CO, -SO dromgga la wethrwydazive chvdrate demt tleal poesdneeepént, each 15
represent a hoydrocg/en atom an al koxy radical of 1 to 5 carbon atons, an

am no radi cadiV® FVdr FokyFak@ ¥Rl , an al koxycarbonyl radical of 2 to 6
carbon atons; a hydroxyl radical, a nitro radical, a hydroxyam no radical;
a radical of formula 20 -A k-COOR7 _NRSRs -NH Al k- COORy - NH- COO Al k
-N(R11) - S02- Al k-NRyRlo 25 -N(RII)-SOz-Alk -N (R11 ) -Al k- NRSR6
-N(RI'1)-COAKk-NRORla s 117 -N (R11l) -COAk -N(RIl) -COCF3

-NH- Alk-HetN -O A k-NRORI0 5 -OAKk-CONRSRG -O A k-HetN in which n, m
Al k, R5, R6 and R7 have the neaning given above for Rl, and R9 and R o,
which are identical or 10 different, each represent a hydrogen atom or an
al kyl radical of 1 to 5 carbon atons, Rl11l represents a hydrogen atom or a
radi cal -Al k-COORI z where R12 represents a hydrogen atom an al kyl radi cal
of 1 to 5 carbon 15 atons or a benzyl radical,



Het N represents a 5- or 6-nmenbered heterocycle containing at | east one

nl“t rogen atom and optionally another heteroatom chosen fromnitrogen and
oxygen, 20 or R3 and RO formtogether a 5- to 6-nmenbered unsaturated

het er ocycl e, provided, however, that when R3 represents an al koxy radi cal
ang RO represents a rad| cal -OAI k- NRORI o or a hydroxyl radical, Rl does
not represent an al koxy radical, 25 optionally in the formof one of their
pharmaceutically acceptable salts. 118 2. Conpounds of formula I,
according to Caim1l, in which - Rl represents a hydroxyl radical, a |inear
or branched al koxy radical of | to 5 carbon atons, a 5 carboxyl radical, an
al koxycarbonyl radical of 2 to 6 carbon atons or a radical of fornula:
-NRSR6 - NH SQZ- Al k -NH SOQZ-Ph 10 -NH CO Ph -N(Al k)-CO Ph - NH CO NH Ph
-NHCO Ak -NHCOz-Alk 15 -O(CHz)n-CAlk -0-Al k-COORS -0O Al k-0-Re
-0-Alk-OH -O-ALk-NRSR6 20 -O- Al k-CN -O (CHp) n-Ph -O Al k- CO NRSR6

-CO NH- (CHZ) m COORS -CO-NH- Al k 25 in which , 119 Ak represents an

al kyl radical or T nEafF —priorafchmed g Kyrjeng ragi ¢al of 1 to 5 carbon
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mrepresents an integer froml1l to 5 RS and R6, which are identical or
defferent, each represent a hydrogen atom a linear or 10 branched al kyl
radical of 1 to 5 carbon atons or a benzyl radical, R~ represents a
hydrogen atom or an alkyl radical of 1 to 5 carbon atonms, R8 represents an
al kyl radical of 1 to 5 carbon 15 atons or a radical -CO Ak, Ph represents
a phenyl radical which is optionally substituted with one or nore hal ogen
atons, with one or nore al koxy radicals of 1 to 5 carbon atons, with one or
nore carboxyl 20 radicals or with one or nore al koxycarbonyl radicals of 2
to 6 carbon atons, - RZ represents an al kyl radical of 1 to 5 carbon atons,
a trifluoronethyl radical, a cycloalkyl radical of 3 to 6 carbon atons or a
phenyl radical 25 which is optionally substituted with one or nore hal ogen
atons, with one or nore al koxy radicals of 1 to 5 carbon atons, with one or

nmor e car boxyl 120 radicals or with one or nore al koxycarbonyl radicals
of 2 to 6 carbon atoms, - A represents a radical -CO or -SOZ-, - R3 and
R,, which are |uen rca r a fFfreremt—eacir 5 TEpregent a hydrogen atom an
al koxy radicald 1 to S5{ car bor atcns, a anlno rgdi cal, a carboxyl
radical, an a E %D@Ji) I 3?bon atons, a nitro radical,
a hydroxyam np gﬁ al fo & 144 §f af ¢ or %5 b~ -|Al k- COORS - NRS5R6
- NH Al k- COORS &%Q-ﬁ 16y - $02 Al k- Rwo 115 -N (RI) -SOz-Alk -N
(R1) -Al k-NRy (RLL) k-NRORI ¢ - N (R11) -CO- Ak -N (R11)
-COCF3 20 - Al k- He.N
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in which n, m Ak, R5, R6 and R~ have the neaning given above for Rl, and
R9 and Rl o, which are identical or different, each represent a hydrogen
atomor an alkyl 25 radical of 1 to 5 carbon atons, Rl1 represents a
hydrogen atom or a radical -A k-COORl z where R Z represents a hydrogen
atom 121 an alkyl radical of 1 to 3 carbon atonms or a benzyl radical,
Het N represents a 5- or 6-nenbered heterocycle containing at |east one
nitrogen atomand 5 optionally another heteroatom chosen from nitrogen and

oxygen, optigonal | inlthe formof one of their pharmaceutically acceptable
salts. 3 ijla&-forrmla |, according to 10 either of lains 1 and 2,

in which - |l Lepresent s, ap, _ £ adl _&arbon atons, a

carboxyl ra |(%’f%',°zg° ﬁgdq%ca{h %ﬁﬁ%ﬁ?ﬁx%eé@é%i ?epresents an al kyl ene
radi cal of : ﬁ;pfm,&:,l é@%‘ﬁf& of formula -O- A k-Ph 15 in which -
Al k represe#ﬁ%ﬁﬁalﬁ%&e ra c]z? of 1 teo_ 5 carbon atons and Ph represents
a phenyl radical whichy iz oniionst!yssulst {4 dedunbt ) SnesoEnIBEE-hal ogen

atons or with one or nore al koxy radicals of 1 to 5 carbon atons or with

one or 20G; ngy-e TN hdapl £ah St rSod b $R) - Dimd B Ul 8do NEE G- PR, a radi cal
of formula -NH SQZ-Ph or a radical of fornmula -NH CO NHPh, - RZ represents

an al kyl radiga@ertfandid® dn€arb®matofrspl 25inud septesent 8 mlrafi cal -CO,
- R3 and R4, which are different, each represent a hydrogen atom an al koxy
radi cal of Himethafdyommide is stirred, under 5 bar of hydrogen,
at room temperature for 24 hours, and then filtered on
talc. The filtrate is concentrated under reduced
10 pressure.
The product is purified by chromatography on
silica gel, eluting with toluene/acetone (9/1 to 8/2).
1 ml of 1 N hydrochloric acid in ethyl ether is added
to the yellow powder obtained, suspended in 5 ml of
15 dichloromethane and 5 ml of methancol. The precipitate
obtained is filtered off, washed with acetone and then
dissolved in 2 ml of methanol and 40 ml of water. The
hydrochloride thus obtained is freeze—dfied. 162 mg of
an orange-coloured powder are obtained.
20 Yield: 50%

Melting point: 191°C

Example 142

[1- (2-Hydroxyethoxy)~2-methylindolizin-3-yl] (3-methoxy-
25 4-nitrophenyl)methanone
1.52 ml of 1 N sodium hydroxide are added to

420 mg (1.02 mmol)} of 2-{[3-(3-methoxy-4-nitrobenzoyl)-



122 atons, an am no radical, a carboxyl radical or an al koxycarbonyl

radlcal of 2 to 6 carbon atons optionally in the formof one of their
pharnaceutlcally accept abl e salts. 5 4, Compound of formula I, according to
Claim1, chosen fromthe follow ng conpounds -

(4; ami no- 3- met hoxyphenyl ) ( 1- met hoxy- 2 t hyl i ndol i zi n- 3-yl ) met hanone -
3-(9-am no- 3- net hoxybenzoyl ) - 2-nmet hyl i ndol i zin 10 1-yl carboxylic acid -

2-{[ 3- (4- am no- 3- met hoxybenzoyl ) - 2met hyl i ndol i zi n- 1-yl ] oxy}acetic acid -

(4 aim no-3- pesiaoryAnG ) Clol 62 S araean) ) oxls s el hubh el a s 3 15

yl } met hanone - ~am no- 3- net ho

nmet hoxybenzyl } et )
4-({[3- (4- aﬁ")ﬁo“mes ﬁ%?}?ﬁ%ﬁ@g% Ay o S D80, ana e

”Ethy|'nd0|mé@ﬂukrﬁ@]Q%yﬁfﬁﬁiﬂéﬁt%ﬂ&%”ﬂéﬁ?éf&ture for 6 hours. The
3- (4-carboxybenzoyl ) - 2- net hyl i ndol i zi n-1-yl carboxylic acid - nethyl

3- [ (1- met hoxyga2tiethyldaidal i1z poimeenrdiany ldenzoat® &hyl acetate.

9- [ (1- met hoxy- 2- net hyl i ndol i zi n- 3yl') car bonyl ] benzoi c acid i s 123 -

2- am no- 5 [ hemetriyaxyi-c2 phetsey liisn deldazat<d yd Hicar homyd ] henzeie, aci d
washed with water, dried over sodium sulphate and
concentrated under reduced pressure. 340 mg of an
orange-coloured powder are obtained, which powder is
used without further purification in the subsequent

10 nitro reduction step.

Yield: 90%

Melting point: 142°C

Example 143

15 Sodium salt of 4-[(l-methoxy-2-methyl-3-

indolizinyl)carbonyl]benzoic acid
2.45 ml of 1 N sodium hydroxide are added to

720 mg (2.23 mmol) of methyl 4-[(l-methoxy-2-
methylindolizin-3-yl)carbonyl]lbenzoate, a compound of

20 Example 8, in solution in 15 ml of methanol plus 15 ml
of dioxane, and the medium is stirred at room
temperature overnight. The reaction medium is
concentrated under reduced pressure. The residue is
taken up in water, washed with ethyl ether and

25 separated after settling out. The aqueous phase is
acidified with 1 N hydrochloric acid and extracted with

dichloromethane.



- 2-am no-5-({1-[(3-net hoxybenzoyl)am no] - 2

mét hyl i ndol i zi n- 3-yl } car bonyl ) benzoic acid 5 -

2-am no-5- ({2-methyl -1-[(3, 4,5 tri met hoxybenzoyl ) ani no] i ndol i zi n- 3

yl }carbonyl ) benzoic acid - 2-amno-5-({1-{[(3

nef hoxyphenyl ) sul phonyl ] ami no}-2 10 metdyl i ndol i zi n- 3-yl } carbonyl ) benzoi c
acid optionally in the formof one of its pharnaceutically acceptable
salts. 5. Method for preparing t he conpounds of forrmula I according to

daims 1to 4, characteid 2zt di dSd0al A) LA 2 N5, 08 &M&ﬁa

formula I'l, 20 in whic meani ng given fornu
RZ does not gesr aseitund dWiiagen ﬁ&@&{c&&ﬂé@é m&éﬁ é&@é%&" 'S -

condensed with a derivative of fornula ,

whi ch X representsea Maogen ¢ AR m&%ol%rwlm&éﬁ agenti Cal Or

different, each represent a hydrogen atom a nitro radical, a

trifl uoroacetaniided,adiltalh Govlan km@gc@fdmylnrmlr@ploﬁf 2 to 6 carbon
atons, in order to obtain t he conpounds of forrmula la, Id or Ik, R3 and/or

Ry = NOZ 510 meltieniollk jarieB trh arndRasqu - NHGACKS 15 mnsbd-hem,

but

hydroxide is added. The solution obtained is

concentrated under reduced pressure. The residue is

crystallized from acetone. The product is filtered off,

washed with acetone and then with ethyl ether, dried,
10 and 680 mg of a yellow powder are obtained.

Yield (Na salt): 92%

Melting point > 400°C

Examples 144 to 157

15 By carrying out the procedure according to
the method described in Example 143, the compounds
described in Table IX below are synthesized by
saponification of the ester functional group of the

compounds of formula Id.



a) the compounds of fornula la are subjected to a reduction in order to
obtain the conmpounds of formula Ib, (1d) R3 and/or Ra = - COzAl kyl -

125 (Ib) R3 and/or Rq = -NHZ in which R3 and/or RO represent an anmino 5
radi cal, which conpounds of fornmula Ib then are subjected to the action of
an. al kyl halide in order to obtain the gonpounds of formula I for which R9
and/or R3 represent a radical -NRSR6 (in which RS represents a 10 hydrogen
atom and R6 represents an alkyl radical of 1 to 5 carbon atons) and a

radi cal -NH Al k-NRSR6 or a radical Mg kxCOORL (in which R~ does not
represent a hydrogen aton) from which, by a 15 subsequent saponification,
the conpounds of fornula | are obtained for which R4 and/or R3 represent a
radi cal - NHHATK=COQORS T Wi Tlf R, T TEpresents [a_nypdrogemn at o or 2 are
subj ected t ¢ 2%t i on *n order ® o] obt ai n ¥ he é‘bﬁ‘%ouncféltéf forMitd | for
whi ch RO and/or R3j represent g radjcal [-NH CO{Alg, | or a radi Lakoint
-NH CO- Al k- NRgREL 0. | wWhi idmar e thg@ pepgct egl 19 g Kyl at ingh 1 Nl 218°C

145 OMe Me | NO; CoH 85 Na 265°C
146 OMe Me | NH; CO-H 71 Na 315°C
147 OBn-3-CMe Me H COH 81 Na, 0.7H.0 268°C
148 OMe Me | OMe CO.H 87 Na, 1H;0 235°C
149 OMe Me H :CH.COH| 91 Na, 0.7H,0 248°C
150 OMe Me |CO.H NH, 98 Na, 1H,0 258°C
151 OMe Me |CO:H NO, 33 Na, 0.95H,0 164°C
152 OMe Me |CO,H OMe 92 Na, 0.65H:0 318°C
153 H Me [{CO,H NH; 95 Na, 1.3H,0 300°C
154 OMe ¢Pr | COH NH, 100 | Na, 1.75H,0 249°C

155 | N(Me)COPn-3-OMe| Me |[CO.H| NH, 77 | Na, 3.2 H0 230°C
156 NHBn-3-OMe | Me |COH! NH, 83 | Na, 1.15H;0 164°C
157 | N(Me)Bn-3-OMe | Me |CO.H| NH, 78 | Na, 1.2H,0 211°C

5 Example 158

2-Amino-5-{{1-[3-methoxybenzoyl)amino]-2-
methylindolizin-3-yl}carbonyl)benzoic acid

6.6 ml of a sodium hydroxide solution (2 N)
are added to 3.31 g (6.0 mmol) of methyl 5-({1-[(3-

10 methoxybenzoyl)amino]-2-methylindolizin-3-yl}carbonyl)-
2-[2,2,2-triflucrcoacetyl)amino]lbenzoate in suspension
in 40 ml of dioxane and 20 ml of methanol. The reaction
medium is heated under reflux for 2.5 hours, and then
it is allowed to return to room temperature and

15 concentrated under reduced pressure. The residue
obtained is taken up in a saturated agueous sodium
bicarbonate solution and extracted with ethyl acetate.

After decantation, the aqueous phase is acidified with



126 order to obtain a radical -N(R11)-CO Al k or a radical
-N(R11) - CO- Al k-NRyRl o where Rl11 represents a.radical -A k-COORL2 in which
R1z does not represent a hydrogen atom the 5 |atter conpounds are then
optional ly subjected to saponification in order to obtain the conpounds of
foymula I for which RQ and/or R3 represgnt a radical -N(R11)-CO-Ak or a
radi cal 10 -N(R11)-CO Al k-NRyRI o where Rl11 represents a radical -Al k-COOH
or are subjected to sul phonylation in order to obtain the conpounds of
formula | faqr i . nt. a i - -Alk or a
radi cal - NH%SgZe{lAaICIE-h mﬁ%ﬁrﬁyhl%r?%%%ﬁlgﬁﬁ%%] ei::}?egﬁéoC% ation in order
to obtain acdadiieals 1N Ribre3@a Al e ortibratien) wdNHEld )y SG7- M ks NRORI 0
where R11 20 represents a radical -Al k-COORI2 i'n which R12 does not
represent aahydrogen atreEar theduad t e, £ymounds,dred eswapt ipral |y

subj ected to saponification in order to obtain the conmpounds of fornula I
for which 2bbR@iard/.or R3 represent a radical -N(Rl1l)-SQOzZ-Al k or a radica
127 -N(R11l) - SOZ- Al k- NRORI 0 where R11 represents a radical -Al k-COCH b) the
conpound® offifddrul%®% d in which R3 and/or RO represent an al koxycar bonyl
radical are 5 subjected to saponification in order to obtain the conpounds
of fornula Meilfingi ®9iR3 :afdC RQ represent a carboxyl radical, or ¢) when
Rl represents a benzyl oxy radical, the 10 conpounds of fornula la are

subj ect ed t 2t K& l&et MOR S dait :udiddderd Pditt 6T e conpounds of fornul a
Id to hydrogenation, in order to obtain the conpounds of forrmula If, 15

Examples 159 to 174

10 By carrying out the procedure according to
the method described above, the compounds of formula I,
in which A represents -CO- and which are described in
Table X below, are synthesized by hydrolysing the
methyl ester and the trifluorcacetamide of Ry and Ry

15 with sodium hydroxide.



in which R3 and/or

R4 have the neani ngs given above,

and then th

e conpounds
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128 R~ (~B) in which R3 and/or R9
represents a linear or branched 5 a
a radical -0-(CHz)n-cAl k, a radi
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\J A B DY A< | A\v A | A AUt AT

R

A 10 v adi ~nl
“uUaTrT v ild

subsequent saponi f f-cati-on;
whi ch, by treatnent 8w th
or d) when Rl repriegent sty
fornmula la are subj -
of fornula Ih, (1h)#®

radi cal - CO NH- Al K
to obtain the co
-CONH+ ( CH2)
- NH COzt But yI

al kyl ation foll owe
order to obtain th

| BOORS ¢
t he conpour
d by deq
e_conpoy

(= T = v |

ydroxyl am ne, gives a radical -0 Al k-(
n al koxycarbonyl radical, 15 the conpad
o saponification in order to obtain th
129 in which R3 and/or R9 have the ng
n subjected to the action of an am ne
pounds of formula | in which RL repreg
the action of an am no acid derivative
formula | in which RL represents a r3
10 e) when Rl represents a radical
| d are subjected
second al kyl

r
ds of forrmula la or
rotection and an opti onal
nds of formula Ii,

Yield

Ry

85
R3

TABLE X

R

Example

can give,

b
l

have t he

| koxy

cal

a radi cal
by
-O Al k-CN
( NHz) =NOH,
unds of

e conpounds
ani ngs
derivative
ents a 5
in order
di cal

either to
ation in




15 or to deprotection, followed by acylation in order to obtain the
cdnpounds of formula Ij in which RS represents a hydrogen atom followed by
an optional alkylation in order to obtain the conpounds of fornmula Ij in
which RS represents an 20 al kyl radical R~ ~ k or Ph NRs Rw N/ ~ O WN-R2
~~N/ RZERs ~Ra A~/ R (41) or @ 130 f) when Rl represents a

radi cal -NH COzt Butyl, the conpounds o? formula Ik are subjected either to
deprotection, fol | owed by acylation in order to obtain the conpounds of 5

formula Il ﬁ*;*gié &qadeprotectlon foll owed by 10 sul phonyl ation in order

to obtain t f formula Im or to deprotection, followed by a

. treatnment 13- WMLhmEthgﬂﬁbth%%%?%%@b?ﬂ ﬂzﬁﬁgﬂhﬁrlﬂﬁﬁfﬂilﬂifiCO”DOUHdS of
formula In 131 a- a- ~o0

ylcarboxylic acid
30 ml of 2 N sodiuﬁ hydroxide are added to
5 2.1 g (5.96 mmol) of ethyl 3-{(4-amino-3-
methoxybenzoyl)-2-methyl-l-indolizinecarboxylate in
solution in 30 ml of dioxane, and the medium is heated
under reflux for 20 hours. The reaction medium is
concentrated under reduced pressure.

10 The residue is taken up in water, washed with
ethyl ether and separated after settling out. The
agueous phase is acidified to pH 6.5 with a 10% aqueous
potassium hydrogen sulphate solution and extracted with
ethyl acetate. The organic phase is washed with water,

15 dried over sodium sulphate and concentrated under
reduced pressure. 1.8 g of a yellow powder are
obtained.

Yield: 93%
Two salts of the compound are then prepared:
20 Sodium salt, monohydrate, melting point: 224°C;

hydrochloride, melting point: 213°C



OR 5 B) when Rl represents an electron-attracting group, RZ represents a
hydrogen atom or an alkyl halide radical and A represents a radical -CO,
pyridine is reacted with a bronoacet ophenone of fornmula IV, OBr ~ R3 R 1~
in order to obtain the conpounds of formula V, (~ "a 15 which are then
supj ected to a 1, 3-di pol ar cycloadditiq?ymﬁth ethyl acrylate or a

hal ogenat ed derivative of s 132 ethyl crotonate in the presence of an
oxidizing agent in order to obtain the conpounds of formula la in which Rl

represents ﬂ?&@%cﬁwﬁlgéidi cal and RZ represents a hydrogen atom or

an al kyl hal - —har maceuti cal conposition containing, as

active ingredient, a f I i n o} of C ains
FYROUI, Glq FALIU R | or SELRIL N L0 3015088

1to 4, optionally in w th one or nore inert and appropriate
exci pi ents. i} brdardmcaitdCat - QUPOShiLON @@@06Qm$&uﬁ@sCIa'”‘61 which is
useful in the treatnent of diseases requiring nodul ation of b-FGFs. 8.

Phar maceut i GRls GOMReSiid acc ot div@l dw Sal spbchadd £ddisyuseful in the
treatment of carcinomas 15 having a high degree of vascul arization, such as
carci nomes Gfagddre fliwig i dir easStthProstat efanck DesaOPhagtsy caneeatsewhi ch

i nduce netastases, such as colon cancer and stomach cancer, nel anomas,
gliomas, | ynphares saisddigulaemms o 20H:  demgromacutd T dlomwonpEosid, am
according to Claim6, which is useful in the treatnent of cardiovascul ar

di seases suchhizh & heroscleriosis, rapdstahgrOpt astith estdhosi s, di seases

| i nked to conplications which appear following the fitting of 25

endovascul af¥stestifeses and/ or aorto-coronary artery by-pass surgery or

ot her vascul ar transpl ants, cardi ac 133

10 TABLE XI
Example Ry R; R; Ry Yield Salts Melting
(%) peint
{°C)
176 OCH,CO.H Me |3-OMe | 4-NH; 91 - 227°C
177 CONHCH,CO,H | Me | 3-OMe | 4-NH; 90 Na, 0.95H,0 297°C
178 OBn-3-CO;H Me | 3-OMe | 4-NH, 84 ~} Na,1.25H,0 207°C
179 OBn-4-CO.H Me | 3-OMe | 4-NH, 76 Na, 0.7H,O 216°C
180 CO-H CsHs | 3-OMe | 4-NH, 84 Na, 1.25H;0 305°C
181 OBRn-2-CO.H Me | 3-OMe | 4-NH; 100 Na, 1.5H,0 Dec.174
182 CO:H CF; | 3-OMe | 4-NH; 87 Na, 1H,0 330°C
183 COo.H H | 3-OMe | 4-NH, 90 Na, 1.9H.0 254°C
184 CO-H Me | 3-NH, | 4-OMe 91 Na, {H:0 225°C
185 NHCOPh-4-CO:H | Me | OMe | NH, 43 HCI 256°C

Example 186

15 Disodium salt of 3-(4-carboxybenzoyl)-2-methyl-
indolizin-l-ylcarboxylic acid
7.47 ml of 1 N sodium hydroxide are added to
910 mg (2.49 mmol) of ethyl 3-[4-
(methoxycarbonyl)benzoyl]-2-methylindolizin-1-
20 vylcarboxylate in solution in 20 ml of dioxane plus

20 ml of ethanol, and the medium is heated under reflux




hypertrophy, or vascul ar conplications in diabetes such as diabetic
retlnopathles 10. Pharmaceutical conposition according to Caim®6, which
i suseful in the treatment of chronic 5 inflammtory di seases such as
rheumatoid arthritis or 1BDs. 11. Pharnaceutical conposition according to
claim6, which is useful in the treat megnt of achohdropl asia (ACH),
hypochondr opl asia (HCH) and TD 10 (thanatophoric dysplasia). 12. Use of a
conmpound of fornula I according to Claim1, for the preparation of a
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Yield: 37%

Melting point: 158°C

Example 195

15 Ethyl 2-{2-methoxy-4-[(l1-methoxy-2-methylindolizin-3-

yl)carbonyl}janilino}acetate
This compound was obtained according to the

same procedure as that described in Example 192, by
alkylating {4-amino-3-methoxyphenyl} (1-methoxy-2-

20 methylindolizin-3-yl)methanone, a compound of
Example 94, with ethyl bromoacetate. A yellow powder is
obtained.
Yield: 60.5%

Melting point: 125°C
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20 Example 197

Ethyl 2-{2-methoxy-4-[ (1-methoxy-2-phenylindolizin-3-
yl)carbonyl]anilino}acetate
This compound was obtained according to the
method described in Example 192, by alkylating (4-
25 amino-3-methoxyphenyl) (1-methoxy-2-phenylindolizin~-3-
yl)methanone, a compound of Example 95, with ethyl

bromoacetate. A yellow powder is obtained.
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3-(Dibutylamino)-N-{2-methoxy-4-[ (1-methoxy-2-
methylindelizin-3-yl)carbonyl]phenyl}propanamide
hydrochloride
2.5 ml (17.7 mmol) of triethylamine are added
20 to 2.5.g (8.06 mmol) of (4-amino-3-methoxyphenyl) (1-
methoxy-2-methylindolizin-3-yl)methanone, a compound of
Example 94, in 20 ml of dichloromethane cooled to 5°C,
followed by 846 pl (8.86 mmol) of 3-chloropropionyl
chloride in solution in 10 ml of dichloromethane, and
25 the medium is stirred for 3 hours at room temperature.
The reaction medium is washed with water and then with

a saturated aqueous sodium chloride solution, dried
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phenyllndollzln ~3-yl)methanone with 3-chloropropionyl
chloride, followed by amination with dibutylamine. A

25 yellow powder is obtained (hydrochloride, hemihydrate),
Yield: 52%

Melting point: 190°C
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Example 201

N-{2-Methoxy-4-[ (1-methoxy-2-methylindolizin-3-
yl)carbeonyl]phenyl}lacetamide

This compound was obtained according to the
same procedure as that described in Example 199, by

acylation of (4~amino—3—methoxyphenyl)(1~methoxy—2¥

. methylindelizin-3-yl)methanone, a compound of

Example 94, with acetyl chloride. The product is
purified by flash chromatography on silica, eluting
with a dichloromethane/methanol (99:1) mixture. A
yellow powder is obtained (0.3H,0).

Yield: 73%

Melting point: 180°C

Example 202

Ethyl 2-methoxy-4-[ (1-methoxy-2-methylindolizin-3-
yl)carbonyl]phenylcarbamate

This compound was obtained according to the
same procedure as that described in Example 189 by
acylation cof (4-amino-3-methoxyphenyl) (1-methoxy-2-
methylindolizin~3-yl)methanone with ethyl
chloroformate. The product is purified by flash
chromatography on silica, eluting with dichloromethane.
A yellow powder is obtained.
Yield: 41%

Melting point: 140°C
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Example 203

Ethyl 2-{[3-(dibutylamino)}propanoyl]-2-methoxy-4-[(1-
methoxy-2-methylindelizin-3-yl)carbonyl]anilinol}acetate
hydrochloride

1 g (2.03 mmol) of 3-{dibutylamino-N-{2-
methoxy-4-[ {l-methoxy-2-methylindolizin-3-
yl)carbonyl]lphenyl}propanamide, a compound of
Example 188, in solution in 10 ml of dimethylformamide,
is added dropwise to 89.1 mg (2.23 mmol) of sodium
hydride, at 60% as a dispersion in o0il, in 10 ml of
dimethylformamide, and then the medium is stirred at
room temperature for 1 hdur. 247 pl (2.23 mmol) of
ethyl bromcacetate are then added, and the medium is
stirred at room temperature overnight.

The reaction medium is poured over water and
ethyl acetate. The organic phase is separated after
settling out, washed with water, dried over sodium
sulphate and concentrated under reduced pressure. The
product is purified by flash chromatography on a silica
column, eluting with a dichloromethane/methancl (97:3)
mixture. 850 mg of an oil are obtained, which o0il is
dissolved in ethyl ether and salified by adding one
equivalent of 1 N hydrochloric acid in ethyl ether.
Yellow crystals are obtained (hydrochloride, hydrate).
Yield: 72%

Melting point: 67°C
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Example 204

Hydrochloride of 2-{[3-(dibutylamino)propanoyl]-2-
methoxy-4—[(1—methoxy—2—methjlindolizin-3-

5 yl)carbonyllanilinol}lacetic acid

586 pl of 1 N sodium hydroxide are added to

340 mg (0.586 mmol) of ethyl 2-{[3-
{dibutylamino)propancyl) -2-methoxy-4-[ (1~methoxy-2-
methylindolizin-3-yl)carbonyl]lanilinolacetate obtained

10 in Example 203, in solution in 5 ml of ethanol, and the
medium is stirred at room temperature overnight. The
reaction medium is concentrated under reduced pressure.
The residue is taken up in water, washed with ethyl
ether and separated after settling out. The aqueous

15 phase is neutralized with 1 N hydrochloric acid, and
extracted with dichloromethane. The organic phase is
dried over sodium sulphate and concentrated under
reduced pressure.

The product is purified by flash

20 chromatography on a silica column, eluting with a
dichloromethane/methanol (8:2) mixture. 230 mg of an
oil are obtained, which oil is dissolved in ethyl
acetate and salified by adding one eguivalent of 1 N
hydrochloric acid in ethyl ether. A yellow powder is

25 obtained (hydrochloride, 0.6H,;0)
Yield: 71%

Melting point: 151°C
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Ethyl 2-{[3-(dibutylamino)propanoyl]-2-methoxy-4-[ (1-

methoxy-2-phenyl-3-indolizinyl)carbonyl]anilinolacetate
5 hydrochloride
Obtained according to the method described in
Exahple 203, by alkylating 3-(dibutylamino)-N-{2-
methoxy-4-[ (1-methoxy-Z-phenylindolizin-3-
yl)carbonyl]jphenyl }propanamide, a compound of
10 Example 200, with ethyl bromocacetate. A vyellow powder
{hydrochloride) is obtained after salification with 1 N
hydrochloric acid in ethyl ether.
Yield: 55%
Melting point: 64°C
15

Example 206

Hydrochloride of 2-{[3-(dibutylamino)propanoyl]-2-
methoxy-4-[ (1-methoxy-2-phenylindolizin-3-
yl)carbonyl]anilinclacetic acid

20 Obtained acccording to the same prcocedure as
that of Example 204, by saponification of ethyl 2-{[3-
(dibutylamino) propanoyl] -2-methoxy-4-[ (L-methoxy-2-
phenylindolizin-3-yl)carbonyllanilinolacetate, a
compound of Example 205, with 1 N sodium hydroxide. A

25 vyellow powder is obtained after salification with 1 N
hydrochlioric acid in ethyl ether.

Yield: 75%
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methoxyphenyl) (1-methoxy-2-methylindolizin-3-

10 yl)methanone in 15 ml of dichloromethane, followed by
346.9 pl (3.22 mmol) of 2-chloroethylsulphonyl chloride
in solution in 5 ml of dichloromethane, and the medium
is stirred at room temperature overnight. The reaction
medium is washed with water and then with a saturated

15 agquecus sodium chloride solution, dried over sodium
sulphate and concentrated under reduced pressure.

The residue obtained is dissolved in 10 ml of
ethanol. 375 mg (2.9 mmol) of dibutylamine are added
and the medium is heated under reflux for 4 hours. The

20 reaction medium is concentrated under reduced pressure.
The product is purified by chromatography on a silica
column, eluting with a dichloromethane/methanol (98:2)
mixture. 1.18 g of product are obtained, which product
is salified by adding 1 N hydrochloric acid in ethyl

25 ether. A yellow powder is obtained (hydrochloride,
hemihydrate) .

Yield: €9%
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1094 ! & () - LPSPE7VPRERAVPE7 2BYS @ Icompound of Example 207, by

sulphonylation of ({(4-amino-3-methoxyphenyl) (l-methoxy-

10 2-phenylindolizin-3-yl)methanone with 2-
chloroethylsulphonyl chloride, followed by amination
with dibutylamine. A yellow powder is obtained
(hydrochloride, hemihydrate).

Yield: 63%

15 Melting point: 111°C

Example 209

N-{2-Methoxy-4-[ (1-methoxy-2-methylindolizin-3-
yl)carbonyl]phenyl }methanesulphonamide

20 Obtained according to the same procedure as
the compound of Example 207, by sulphonylation of (4-
amino-3-methoxyphenyl) (l-methoxy-2-methylindolizin-3-
yl)methanone with methanesulphonyl chloride. The
product is purified by chromatography on a silica

25 column, eluting with a toluene/ethyl acetate (7:3)
mixture. A yellow powder is obtained.

Yield: 67%
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5 2-methylindolizin-l-ylcarboxylate

This compound was obtained according to the
same procedure as that described in Example 207, by
sulphonylation of ethyl 3—(4—amino—3fmethoxybenzoyl)—2—
methylindolizin-1-ylcarboxylate, a compound of

10 Example 97, with methanesulphonyl chloride. The product
is purified by chromatography on a silica column,
eluting with a toluene/ethyl acetate (8:2) mixture. A
yellow powder is obtained. |
Yield: 57%

15 Melting point: 178°C

Example 211

Sodium salt of 3-{3-methoxy-4-
[ (methylsulphonyl)amino]benzoyl}~-2-methylindolizin-1-
ylcarboxylic acid

20 1 ml of caustic soda is added to 290 mg
(0.675 mmol) of ethyl 3-{3-methoxy-4-
[ (methylsulphonyl)aminolbenzoyl}-2-methylindoliz-1-
ylcarboxylate in 7 ml of dioxane plus 7 ml of water,
and the medium is heated under reflux for 6 hours.

25 The medium is cooled, poured over water and
neutralized with an aqueous potassium hydrogen sulphate

solution, and then extracted with ethyl acetate. The
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15 Hydrochloride of 2-{{[2-(dibutylamino)}ethyl]sulphonyl}-

2—methoxy-4-[(1—methoxy—Z—meﬁhylindolizin-3-
yl) carbonyl]anilinolacetic acid
Step A
Beﬁzyl 2-{{[2- (dibutylamino)ethyl] sulphonyl}-2-methoxy-
20 4-[(l-methoxy-2-methylindolizin-3-
yl)carbonyl]anilino}acetate
125 mg {0.906 mmol) of'potassium carbonate
are added to 400 mg (0.755 mmol) of 2-(dibutylamino)-N-
{2-methoxy-4-[ (1-methoxy-2-methylindeolizin-3-
25 vyl)carbeonyl]phenyl}-l-ethanesulphonamide, a compound of
Example 207, in solution in 10 ml of dimethylformamide,

followed by 142 pul (0.906 mmol) of benzyl bromoacetate,
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and the medium is heated at 60°C for 1 hour. The
reaction medium is poured over water and ethyl acetate.

The organic phase is separated after settling
out, washed with water, dried bver sodium sulphate and

5 concentrated under reduced pressure.

The product is purified by flash
chromatography on a silica column, eluting with a
dichloromethane/methancl (98:2) mixture. 440 mg of an
0il are obtained, which oil is used directly in the

10 next step.

Yield: 86%

Step B
1.3 ml (12.7 mmol) of cyclochexene are added
15 to 430 mg (0.634 mmol) of benzyl 2-{{[2-
(dibutylamino)ethyl]sulphonyl}-2-methoxy-4~[ (L-methoxy-
2-methylindolizin-3-yl)carbonyl]anilino}lacetate in 5 ml
of ethanol, in the presence of 100 mg of 10% Pd/C, and
the medium is heated under reflux for 3 hours. The
20 reaction medium is cooled. The catalyst is filtered off
and the filtrate is concentrated under reduced
pressure.
The product is purifiéd by flash
chromatography on a silica column, eluting with a
25 dichloromethane/methanol (9:1) mixture. 250 mg of an
0il are obtained, which o0il is dissolved in ethyl

acetate and salified by adding one equivalent of 1 N
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Melting point: 95°C
20

Example 214

Hydrochloride of 2-{{[2- (dibutylamino)ethyl]sulphonyl}-
2-methoxy-4-[ (1-methoxy-2-phenylindolizin-3-
yl)carbonyllanilino}lacetic acid

25 This compound was obtained according to the
same. procedure as Example 212, Step B, by hydrogenatlng

benzyl 2-{{[2-(dibutylamino)ethyl]sulphonyl}-2-methoxy-
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10 ul/well of '**1I-b~FGF (Dupont NEN NEX 268 — specific
activity > 70 pCi) and 50 pl/well of SPA beads
(AMERSHAM RPON 00019). The plate is shaken for a few

20 seconds and it is incubated for 60 minutes at 37°C,
protected from light.

At the end of the incubation, the plate is
read in a MIBROBETA TRILUX radicactivity counter
(WALLAC - PERKINELMER) .

25 The compounds of the invention demonstrated a

specific activity of between 10® M and 107° M
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After adhesion of the cells for 6 hours at
37°C in the presence of 5% CO;, the medium is replaced
with RPMI 1640 0.1% FSC + glutamine + HE.

For the derivatization, there is used as

20 negative control 0.1% FCS, as positive control 0% FCS
and as control 0.1% FCS + 30 ng/ml of b-FGF or 10 ng/ml
of a-FGF. Incubation is then carried out for 24 hours
at 37°C in the presence of 5% CO.

The second day, the cells are rinsed with

25 1 ml PBS and 200 ul of trypsin, and they are then
recovered in isotone. Counting is carried out

(n > 9 pm).
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Model of angiogenesis in wvitro
Prepare the gels by distributing into each
chamberslide well (Biocoat Cellware rat tail collagen,

10 Type I, B-well culturesides: Becton Dickinson 354630)
160 pl of matrigel diluted 1/6 (Growth factor reduced
Matrigel: Becton Dickinson 356230) in collagen (Rat
Tail Collagen, type I: Becton Dickinson 354236). Allow
to gel for 1 hour at 37°C.

15 Inoculate the human vein endothelial cells
(HUVEC ref: C-015-10C - cascade Biologics, INC) or
porcine aortic endothelial cells (PAEC) at 15-10°
cells/well in 400 pl of EBM medium.(Clonetics c3121) +
2% FBS + hEGF 10 pg/ml for the HUVECs and DMEM + 3% FCS

20 + 2 mM glutamine + 1 mM sodium pyruvate + 1%
nonessential amino acids (GIBCO) for the PAECs.

Stimulate with b-FGF (TEBU/Peprotech)
10 ng/ml or a-FGF (TEBU/Peprotech) 10 ng/ml in the
presence or otherwise of the products of the invention

25 for 24 h at 37°C in the presence of 5% CO,.

After 24 hours, fix the cells and stain the

slide with the Masson trichrome before examination
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One ml of’ carmine red (5% in 10% gelatine -~ Aldrich
Chemicals) is injected into the tail vein. The animals
are then placed at 4°C for 2-3 hours.
10 The skins are then removed and dried for 48
hours in an oven at 56°C. The dry tissues are weighed
and placed in 1.8 ml of digestion buffer (2 mM
dithiothreitocl, 2 mM NaHPO4, 1 mM EDTA, 12 U/ml papain)
for 24 hours.
15 The stain is then dissolved in 0.2 ml of 5 M
NaOH. The skins are centrifuged at 2000 g for 10 min.
The supernatants are filtered on 0.2 um cellulose
acetate membranes. The filtrates are read in a
spectrophotometer at 492 nm against a carmine red
20 calibration series.
Two parameters are studied: the dry weight of
the granuloma and the quantity cof stain after digestion
of this tissue.
The results are expressed as mean values
25 (% SEM). The differences between the groups are tested
with an ANOVA followed by Dunnet’s test for which the

reference group is the “solvent control” group.
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The model described by Passaniti et al.
(Laboratory Investigation (1992) 67 (4) pp. 519-524)
makes it possible to study pharmacological agents
capable of modulating the appearance of angiogenesis
which is specifically induced by b-FGF. FGF2
(Peprotech) is added to Matrigel (Beckton Dickinson}
kept in liquid form at 4°C, in an amount of 300 ng/ml.
After homogenization, the mixture (0.5 ml) is
subcutaneously injected into the base of the back'Of
black female mice (C57/B16) of about 20 g,
anaesthetized beforehand with sodium pentobarbital
(60 mg/kg; Sanofi Nutrition Santé Animale) by the
intraperitoneal route. The animals are treated by
force-feeding. After 5 days, the mice are again
anaesthetized and the skin of the base of the back is
removed; at this stage, the qualitative differences in
vascularization of the granuloma are evaluated (awarded
scores) and the granulomas are photographed. An assay
of DNA in the grénulomas is then carried out in order

to quantify its cellularity. For that, the isoclated

granulomas are digested with collagenase (3 mg/ml)

-overnight at 37°C. After centrifugation at 850 g for
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Example 220

Model of tumour angiogenesis in mice
This model makes it possible to study
25 pharmacological agents capable of modulating the

appearance of angiogenesis specifically induced by

tumour development. C56/Bl16 mice of about 20 g are
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20 a benzyl radical,

¢ R; represents a hydrogen atom or an alkyl
radical of 1 to 5 carbon atoms,
¢ Ry represents an alkyl radical of 1 to 5 carbon
atoms or a radical -CO-Alk,
25 e Ph represents a phenyl radical which is
optionally substituted with one or more halogen

atoms, with one or more alkoxy radicals of 1 to
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e -N(Rj1)-CO-Alk
* ~-N(Rp;)-CO-CF;
s -NH-Alk-HetN
» -0-Alk-NRgRjp
5 ¢ -0C-Alk-CO-NRsRg
¢ -~0O-Alk-HetN
in which n, m, Alk, Rs, Rs and R; have the meaning
given above for R;, and
‘e Rg and Rig, which are identical or
10 different, each represent a hydrogen atom
or an alkyl radical of 1 to 5 carbon atoms,
* R,; represents a hydrogen atom or a radical
—Alk-COOR;; where R;; represents a hydrogen
atom, an alkyl radical of 1 to 5 carbon
15 atoms or a benzyl radical,
®* HetN represents a 5- or 6-membered
heterocycle containing at least one
nitrogen atom and optionaliy another
heteroatom chosen from nitrogen and oxygen,
20 or Rz and Ry form together a 5- to G—memberéd
unsaturated heterocycle, provided, however, that
when Ri; represents an alkoxy radical and Ry
represents a radical -0-Alk-NRgsRig or a hydrokyl
radical, R, does not represent an alkoxy radical,
25 optionally in the form of one of their

pharmaceutically acceptable salts.
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2. Compounds of formula I, according to
Claim 1, in which
- R; represents a hydroxyl radical, a.linear or
branched alkoxy radical of 1 to 5 carbon atoms, a
5 carboxyl radical, an alkoxycarbonyl radical of 2
to 6 carbon atoms or a radical of formula:
¢ -NRsRg
e -NH-S0O,-Alk
e -NH-50,-Ph
10 ¢ —-NH-CO-Ph
¢ -N{Alk)-CO-Ph
e -NH-CO-NH-Ph
s -NH-CO-Alk
* -NH-CO;-Alk
15 ¢ -0-(CHjy)s-cAlk
* -0-Alk-COOR7
e -0-Alk-O-Rg
e -0O-Alk-OH
¢ -0-Alk-NRsRg
20 ¢ —-0-Alk-CN
¢ -0-(CHz),-Ph
e -0-Alk-CO-NRsRg
¢ -—CO-NH-{CH3),-COOR-
¢ -CO-NH-Alk

25 in which
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®» Alk represents an alkyl radical or a linear or
branched alkylene radical of 1 to 5 carbon
atoms,
¢ cAlk represents a cycioalkyl radical of 3 to 6
5 carbon atoms,
¢ n represents an integer from 0 to 5,
* m represents an integer from 1 to 5,
¢ Rs; and R, which are identical or different,
each represent a hydrogen atom, a linear or
10 branched alkyl radical of 1 to 5 carbon atoms or
a benzyl radical,
®* R; represents a hydrogen atom or an alkyl
radical of 1 to 5 carbon atoms,
® R represents an alkyl radical of 1 to 5 carbon
15 atoms or a radical -CO-Alk,
® Ph represents a phenyl radical which is
optionally substituted with one or more halogen
atoms, with one or more alkoxy radicals of 1 to
S5 carbon atoms, with one or more carboxyl
20 radicals or with one or more élkoxycarbonyl
radicals of 2 to 6 carbon atoms,

- R; represents an alkyl radical of 1 to 5 carbon
atoms, a trifluoromethyl radical, a cycloalkyi
radical of 3 to 6 carbon atoms or a phenyl radical

25 which is optionally substituted with one or more
halogen atoms, with one or more alkoxy radicals of

1l to 5 carbon atoms, with one or more carboxyl



& ()-R'10% E# & ()-;c?;"R'10% E# & ()-R'10% E# & ()- R'10% E#
& ) - KHNHTHZH] Hi HoH ?bUR' 10% R’ 10% E# & ()-R'10% E# & () - R' 10% E#

& ¢)-R'10% E# & ()-R'10% E# & ()-R'10% E# & () - oHpHt HHHHHhH( bUR" 10% E#
& ()-R'10% E# & ()-R'10% E# & ()-R'10% E# & ()-R' 10% E# & ()-;c?;

" HHHHHHHC G bR' 10% E# 120 |

radicals or with one or more alkochatbonyl
radicals of 2 to 6 carbon atoms,
- A represents a radical -CO- or -80,-,
- R3 and Ry, which are identical or different each
5 represent a hydrogen atom, an alkoxy radical of i
to 5 carbon atoms, an amino radical, a carboxyl
radical, an alkoxycarbonyl radical of 2 to 6
carbon atoms, a nitro radical, a hydroxyamino
radical, a radical of formula
10 ¢ -Alk-COOR,
¢ —-NRsRg
¢ -NH-Alk-COOR;
¢ -NH-COO-Alk
e -N{(Ri1)-S0;-Alk-NRsRj1g
15 e -N{(Rj;)-S0,-3lk
® -N(R;;)-Alk-NRsRe
¢ ~N(Rj1)-CO-Alk-NRoR;p
¢ -N(R;;)-CO-Alk
e -N(R11)-CO-CF;
20 e -NH-Alk-HetN
in which n, m, Alk, Rs, Rg and R; have the meaning
given above for R;, and
® Ry and Rjg, which are identical or different,
each represent a hydrogen atom or an alkyl
25 radical of 1 to 5 carbon atoms,
e Rj;1 represents a hydrogen atom or a radical

~-Alk-COOR;; where Rj;; represents a hydrogen atom,
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an alkyl radical of 1 to 5 carbon atoms or.a
benzyl radical,
s HetN represents a 5- or 6-membered heterocycle
containing at least ohe nitrogen atom and
5 optionally another heterocatom chosen from
nitrogen and oxygen,
optionally in the form of one of their pharmaceutically
acceptable salts.
3. Compounds of formula I; according to
10 either of Claims 1 and 2, in which
- R: represents an alkoxy radical of 1 to 5 carbon
atoms, a carboxyl radical, a radical -0-Alk-COCH
in which Alk represents an alkylene radical of 1
to 5 carbon atoms, a radical of formula -0-Alk-Ph
15 in which Alk represents an alkylene radical of 1
to 5 carbon atoms and Ph represents a phenyl
radical which is optionally substituted with one
or more halogen atoms or with one or more alkoxy
radicals of 1 to 5 carbon atoms or with one or
20 more carboxyl rédicals, a radical of formula
-NH-CO-Ph, a radical of formula -NH-S0O2-Ph or a
radical of formula -NH-CO-NH-Ph,

- R; represents an alkyl radical of 1 to 5 carbon

atoms,
25 - A represents a radical -CO-,
- R3; and Rs, which are different, each represent a

hydrcgen atom, an alkoxy radical of 1 to 5 carbon
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atoms, an amino radical, a carboxyl radical or an
alkoxycarbonyl radical of 2 to 6 carbon atoms,
optionally in the form of one of their pharmaceutically
acceptable salts.
5 4, Compound of formula I, according to
Claim 1, chosen from the following compounds:
- (4-amino-3-methoxyphenyl) (1-methoxy-2-
méthylindolizin~3—yl)methanone
- 3-(4-amino-3-methoxybenzoyl)-2-methylindolizin-
10 1-yl carboxylic acid
- 2-{[3~-(4-amino-3-methoxybenzoyl)-2-
methylindolizin-1-yl]loxylacetic acid
- (4-amino—3vmethoiyphenyl){1—[(4—
chlorobenzyl)oxyl-2-methylindolizin-3-
15 vl }methanone
- (4-amino-3-methoxyphenyl) {1-[ (3-
methoxybenzyl)oxyl-2-methylindolizin-3-
yl}methanone
- 4-({[3-(4-amino-3-methoxybenzoyl)-2-
20 methylindolizin-l-yl]loxy}lmethyl)benzoic acid
- 3—(4—carboxybenzoyl)—Z-methylindolizin—l-yl
carboxylic acid
- methyl 3-[(l-methoxy-2-methylindolizin-3-
ylcarbonyllbenzoate
25 - 4-[(l-methoxy-2-methylindolizin-3-

yl)carbonyllbenzoic acid
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~ 2-amino-5-[ (l-methoxy-2-methylindolizin-3-
yl)carbonyl]benzoic acid

- 2-amino-5-({1-[ (3-methoxybenzoyl)amino]-2-
methylindolizin-3-yl}carbonyl)benzoic acid

5 - 2-amino-5-({2-methyl-1-[(3,4,5~

trimethoxybenzoyl)amino]indolizin-3-
yl}carbonyl)benzoic acid

- Z2-amino-5-({1-{[ (3~
methoxyphenyl) sulphonyllamino}-2-

10 methylindolizin-3=~yl}carbonyl)benzoic acid
opticnally in the form of one of its pharmaceutically
acceptable salts.

5. Method for preparing the compounds of

formula I according to Claims 1 to 4, characterized in

15 that
A) an indolizine derivative of formula II,
R1
/ —
)
. N // R,
2Q in which Ry and R; have the meaning given for

formula I, but R; does not represent a hydrogen atom or
an alkyl halide radical,

is condensed with a derivative of formula III,
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yi *10% & ()- 1*10988& ()- y&10%
y10% & ()- y1l0% & () - yy109@6f?)- H
y#10% & () - YOO0000O ?NA4p3110hy109% & yrooRg (1) hy10% & () -
hy10% & () -
in which X represents a halogen atom and R;3 or R4, which
are identical or different, each represent a hydrogen
atom, a nitrc radical, a trifluorcacetamido radical or

5 an alkoxycarbonyl radical of 2 to 6 carbon atoms, in

order to obtain the compounds of formula Ia, Id or Ik,

R

R‘l
7 F H—n, N |
- N / 3 / H:l
= N 3
A ‘ M
(a | A ™
R3 and/or Ry = NO» R; and/or Ry = ~CO;Alkyl
R'i
o N
SL 4 3
A
R
4 (k)
10
R; and/or Ry = -NH-COCF,
and then,
a) the compounds of formula Ia are subjected to
15 a reduction in order to obtain the compounds

of formula Ib,
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o =
Rz
\N/ 3

A
B )

R; and/or R; = -NH;

in which R; and/or R; represent an amino
5 radical, which compounds of formula Ib then
e are subjected to the action of an alkyl
halide in order to obtain the compounds of
formula I for which Ry and/or Rs represent
a radical -NRsRg (in which Rs represents a
10 hydrogen atom and R¢ represents an alkyl
radical of 1 to 5 carbon atoms) and a
radical -NH-Alk-NRsRg or a radical
-NH-A1lk-COOR; (in which R; does not
.represent a hydrogen atom) from which, by a
15 | subsequent saponification, the compounds of
formula I are obtained for which Ry and/or
R3; represent a radical -NH-Alk-COOR; in
.which Ry represents a hydrogen atom,
or
20 e are subjected to acylation in order to
obtain the compounds of formula I for which
Rs; and/or Ry represent a radical
-NH-CO-Alk, or a radical -NH-CO-Alk-NRgRip,

which are then subjected to alkylation in
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B) when R; represents an electron-attracting group, R
represents a hydrogen atom or an alkyl halide radical
and A represents a radical -CO-, pyridine is reacted

with a bromocacetophenone of formula IV,

Q

Br Ra

(v)
R,

in order to obtain the compounds of formula V,

X
| . Br
~N
0 M
)
R

which are then subjected to a 1,3-dipolar cycloaddition

with ethyl acrylate or a halogenated derivative of
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ethyl crotonate in the presence of an oxidizing agent
in order to obtain the compounds of formula Ia in which
R; represents an ethoxycafbonyl radical and R,
represents a hydrogen atom or an alkyl halide radical.

6. Pharmaceutical composition containing,
as active ingredient, a compound of formula I,
according to any one of Claims 1 to 4, optionally in
combination with one or more inert and appropriate
excipients.

7. Pharmaceutical composition adcording to
Claim 6, which is useful in the treatment of diseases
requiring modulation of b-FGFs.

8. Pharmaceutical composition éccording to
Claim €, which is useful in the treatment of carcinomas
having a high degree of vascularization, such as
carcinomas of the lung, breast, prostate and
oesophagus, cancers which induce metastases, such as
colon cancer and stomach cancer, melanomas, gliomas,
lymphomas and leukaemias.

9. Pharmaceutical composition according to
Claim 6, which is useful in the treatment of
cardiovascular diseases such as atherosclerosis, post-
angioplasty restinosis, diseases linked to
complications which appear following the fitting of
endovascular prostheses and/or acrto-coronary artery

by-pass surgery or other vascular transplants, cardiac
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hypertrophy, or wvascular complications in diabetes such
as diabetic retinopathies.

10. Pharmaceutical composition according to -
Claim 6, which is useful in the treatment of chronic
inflammatory diseases such as rheumatoid arthritis or
IEDs.

11. Pharmaceutical composition according to
Claim 6, which is useful in the treatment of
achondroplasia (ACH), hypochondroplasia (HCH) and TD

(thanatophoric dysplasia).

12. Use of a compound of formula I according

to Claim 1, for the preparation of a pharmaceutical

. composition which is useful in the treatment of

diseases requiring modulation of b-FGFs.



