28 March 2006 1 Novel 1,2,3-substituted indolizine derivatives, inhibitors
of FGFs, nethod for preparing them and pharnaceuti cal conpositions
containing them5 The subject of the present invention is_ novel
1,2,3-substituted indolizine derivatives, which are inh?®MasER 2006FGrs
(basic fibroblast growth factors), the nethod for preparing them and the
pharmaceutical conpositions containing them 10 FG-s are a famly of

pol ypepti des which are synthesized by a |arge nunber of cells during
enbryoni ¢ devel opnment and by cells of adult tissues under various

pat hol ogi cal conditions. Sone derivative of naphthyridi nediam nes and 15
correspondi ng ur edsval e1kaosnsubsehtatedsehashii¥ene Ml iS,f, FG- 1
(Batley B. et al., Life Sciences, (1998), Vol. 62 No. 2, pp. 143-150;
Thonpson A. et alnhibitodedof CieFs, HEBABYH, £¥e préparig 43tk 4dld). Sone

I ndol i zine derivatives are described in 20 Patent Applications and Patents
US 4 378 362, FR 2 pHdrnd8eutiBcd1064mp36itEiBng @SAtaIMinkgP tH¥h 792, EP O
382 628, and EP 0 235 111. These conpounds are wuseful in the treatnent of
angi na pectoris and arrhythm a. Calciumtranslocation inhibiting
properties 25 are described for sone of these conpounds. Patent
Applicatién EP 0 022 76healssd]aescri bdse soneséntolnzéneider ivanioved whi ch

possess a 28 March 2006 . . '
: 1,2,3-substituted indolizine derivatives, which are

inh%pitors of FGFs (basic fibroblast growth factors),
the method for preparing them and the pharmaceutical
compositions containing them.

10 FGFs are‘a family of polypeptides which are
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



2 xant hi ne oxi dase and adenosi ne deam nase inhibiting activity and a
uricosuric activity. These conpounds nay be used in the treatnent of
physi ol ogi cal disorders which occur follow ng an excess kkgri id, 5

di sruptions of the i mune system and parasitic agents. ?@ gh%9§ﬁbeen
found that sonme conpounds, derived fronyindolizine, 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. (1) in

whi ch 15 - Ricdepiesentsida by dinayhabRdl cab . 8-hi NEAE 9hnibranghed al koxy
radical of 1 to 5 carbon atons, a carboxyl radical, an al koxycarbonyl

radical of 2 adwi6icarden atescoOsudiagdiealiol, fonaybacompdRaRE 20y
- NH SQ2- Al k - NH- S02- Ph -NH CO- Ph - N(Al k) - Ph 28 March 2006 3
- NH CO- NH Ph be NG A khe tiNh €@ Al &f phPsidCbB) catAbksbrd=©sAl k- COOR?
which occur following an excess of uric acid,
5 disruptions of the immune system and parasitic agents.
It has now been found that some compounds,
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'!
e
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A
R
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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:
e -—NRsRg

20 e -NH-SO;~-Alk
e ~NH-S0;-Ph
¢ -NH-CO-Ph

® -N(Alk)-CO-Ph



-0 A k-OR9
-0- (CH2) a-Ph

-0-Alk-OH -OAKk-C (NH2):NOH -O Al k-NR5SR6 10 -O Al k- CN

-O Al k-CO- NRSR6 - CO- NH- ( CH2) m COCRY -CONHA kK 15 in

which Ak represents an al kyl radical or a linear or branched_al kyl ene
1 to 5 carbon atoms, 20 cAlk represents a AfcMastkxP08adi cal
carbon atonms, n represents an integer fromO to 5, m
an integer froml to 5 R5 and R6, which are identical or

25 each represent a hydrogen atom a linear or branched al kyl
1to 5 garhgncatems ¢ a benzyl radical, 28 March 2006 4 R7
a hydrogen atomor an alkyl radical of 1 to 5 carbon atons, R8

radi cal of
of 3to 6
represents
di fferent,
radi cal of
represents
represents

an al kyd

ragi-¢cal-»afk 1 to 5 carbon atons or a radical -CO Ak, 5

Ph represents a phenyl radical which is

10

15

20

25

[ ]

-NH-CO;-A1k
-0-{(CHs),—chlk
~0-A1k-COOR,
-0-Alk-0-Ej3
-0-Alk~0CH
—0-Alk~-C (NH;) : NOH
~0-B1k-NRsR¢
-0-Alk-CN
-0-{CH;),-Ph
~0-A1k-CO-NRgRg
—CO-~NH- {CH3z) ,—~COOR,

-CO-NH-Alk

in which

Alk represents an alkyl radical or a linear or
branched alkylene radical of 1 to 5 carbon
atoms,

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,

Rs and Rg, which are identical or different,

each represent a hydrogen atom, a linear or
branched alkyl radical of 1 to 5 carbon atoms or

a benzyl radical,



or with one or

are identica
radi cal of 1
al koxycar bonyl
nitro radi cal
Mar ch 200655 i

10

i5

20 -

25

nore al koxycar bonyl

or

to 5ecarberpateesitsalnaming1r adigaky @ fCar hoxw caé:%%nl
radical of 2 to 6 25 carbon atons, a hydroxyl radica

a hydimnsanmae radiel adadigcal of fornula -A k-

optionally substituted with one or nore halogen atoms, with one or
al koxy radicals of 1 to 5 carbon atoms, with one or nore carboxyl
10 radicals of 2 to 6 carbon atons, R2
represents a hydrogen atom an alkyl radical of 1 to 5 ¢&Mwaha08fs, an
al kyl _halide radical of 1 to 5 carbon atpns containing 3 to 5 hal ogen
atons, a cycloalkyl radical of 3 to 6 carbon atoms or a 15 phenyl
which is optionally substituted wth one or nore hal ogen atons, with one

or nore al koxy radi gal f 5 .car. ons, or
radi cal s or mﬁ¥h oneq%r%ﬁgfg%égﬁﬁoﬁy%ggggﬁ%F g%ﬁ?bﬁﬁs%ﬁ i 6 car

atons, 20 - A represeiis @y adi calys GO, A &ﬁ{%ﬂ;%oz-, R3 and R4, which

wi th one nor e

different, each represent a gen atom an al k

5 10 15 R9 and Ri o, which are identical or

®* Ph represents a phenyl radical which is

nor e
radi cal s

r adi cal

car boxyl
bon

oxy

ical, an
a

COOR7 28

opticnally 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,

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
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 ﬁore
alkoxycarbonyl radicals of 2 to 6 carbon atoms,

A represents a radical -CO-, -80~ or -50;-,

R; 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

* -Alk-COOR,

r



different, each represent a hydrogen atom or an alkyl radical of 1 to 5
carbon atons, Rl1l represents a hydrogen atomor a radical -Al k-COOR12
where R12 represents a hydrogen atom an alkyl radical of 1 to 5 carbon
atoms or a benzyl radical, 20 HetN represents a 5- or 62%Mareha§06

het erocycl e containing at | east one nitrogen atom and optionally another
het er oat om chosen from nitrogen and oxygen, or R3 and R4 formtogether a 5-
to 6-menbered 25 unsaturated heterocycle, provided, however, that when R3
represents am—atkoxy—radical—and R4 AVENDED SHEET 28 March 2006 6
represents a radical -O A k-NROR10 or a hydroxyl radical, Rl does not
represent a hydrogen atomor an alkoxy radical, optionally in e form of
one of their 5 pharmaceutically acceptable salts. A compoung”of formula I
is preferred in which Rl represents a hydroxyl radical, i near or
branched al koxy radical of 1 to 5 carbon atons, a car yl radical, an

al koxycarbonyl radical of 2 10 to 6 carbon atons or radi cal of formula:
-NR5R6 - NH- S02- Al k - NH- S02- Ph

5

10

1

* Rg and Ryp, which are identical or
different, each represent a hydrogen atom

15 or an alkyl radical of 1 to 5 carbon atoms,

* Ri; represents a hydrogen atom or a radical
~Alk-COOR;, where Rjp represents a hydrogen
atom, an alkyl radical of 1 to 5 carbon
atoms or a benzyl radical,

20 ® HetN represents a 5- or 6-membered
heterocycle containing at least one
nitrogen atom and optionally another
hetercatom chosen from nitrogen and oxvygen,

or Rz and Ry form together a 5- to 6-membered

25 unsaturated heterocycle, provided, however, that

when R3; represents an alkoxy radical and Ry

AMENDED SHEET



-NH-CO-Ph 15 -N(Al k) -CO Ph - NH- CO- NH- Ph -NH-CO- Al k - NH C02- Al k
-O-(CH2)"-cAlk 20 -OAk-OOOR7 -OAk-ORB -0 Ak-OH -0 A k-NR5R6
-O-A k-CN 25 -0- (CH2) -Ph -0-Al k-CO NRSR6 AMENDED SHEET 28 Nhrgh 2006 7
510 15 20 25 1 -CO NH (CH2) m COOR7 - CO- NH Al k  AVENDECZ&Margh 2808 ch
2006 8 radical of 3 to 6 carbon atons or @ phenyl radical which is
optionally substituted with one or nore

represents a radical -0-Alk-NRgRjp; or a hydroxyl
radical, R; does not represent a hydrogen atom or
an alkoxy radical,
optionally in the form of one of their
5 pharmaceutically acceptable salts.
A compound of formula I is preferred in which
- 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
10 to 6 carbon atoms or a radical of formula:
¢ —NR:sRg
e -~NH-S50,-Alk
& ~NH-50,-Ph
e -NH-CO-Ph
15 e -N(Alk)-CO-Ph
¢ -NH-CO-NH-Ph
e -~NH-CO-Alk
® -NH-CO;-Alk
® —-0-(CHz),-cAlk
20 e -0-Alk-COOR;
& -—-0-Alk-0-Rg
e -0-Alk-OH
® -0-Alk-NRsRg
¢ -0-Alk-CN
25 ¢ -0-(CHz),-Ph

e -—-QO-Alk-CO -NRsRg

AMENDED SHEET



hal ogen atons, with one or nore al koxy radicals of 1 to 5 carbon atons,
with one or nore carboxyl 5 radicals or with one or nore al koxycar bonyl
radicals of 2 to 6 carbon atons, A represents a radical - or R3
and R4, which are identical or different each representQ%Mﬂfalﬁé’@Qﬁ at om
an al koxy radical of 1 10 to 5 carbon atjons, an am no radical, a carboxyl
radi cal, an al koxycarbonyl radical of 2 to 6 carbon atons, a nitro

radi cal, a hydroxyamino radical, a radical of formula -Al k-COOR7 15
-NRSR6 - NH- Al k- CQOR?Co-1NHHEEO Aldkoor N (R11) -S02-Alk-NRyRlo -N (R11)
-S02-Alk 20 -N (R11) -Alk-NRSR6 -N (R11-CO Alk-NRyRIlo -N (R11) -CO Al k
-N (R11) -CO CF3 e - NHOANk-BetN 25 in which n, m Ak, R5, R6 and R7 have

t he neaning given above for Rl, and 28 March 2006 9 R9 and Ri o vvhi ch are
i dentical or dl’TTeren[, cach repr eSent—a Ily\.u ogen atomor—af—a
radical of 1 to 5 carbon atons,

AMENDED SHEET




R11 represents a hydrogen atomor a radical 5 -Al k- COOR12 where R12
represents a hydrogen atom an alkyl radical of 1 to 5 carbon atons or a
benzyl radical, HetN represents a 5- or 6-nmenbered heterocycle nt ai ni ng
at | east one nitrogen atom and 10 optional ly anot her het<® rgﬁ?@ﬁgsen from

nitrogen and oxygen, optionally in the fgrmof one of their
pharmaceutically acceptable salts. A conpound of forrmula I is particularly
15 preferred in which Rl represents an al koxy radical of 1 to 5 carbon

atons, a carboxyl I , adical -0 k-gggg I.n I represents a
| i near or branched£gg?ﬁgkeﬁg ?agFC§|C3?b?ktg canoﬁmg%%ggﬁlgagggﬁgdical

of formula - O-A k-fhi Ln whi 6B fbka1l GPLESERLE ABAALIKLERGL 8YI Gal-cof 1 1o 5
carbon atonms and Ph represents a phenyl radical whic I's optionally

substituted with oml@%eﬁoa@omgal Q9en 8haTBrOfhoWet B19R& Ok 2BRIE 13 kexy 25
radicals of 1 to 5 carbon atons or with one or nore carboxyl radicals, a

radi cal of formlal28cMrehrB886at0ms NHyEOnPBneackagbeal cakpbarmul a
-NH- S02-Ph or a radical of formula -NH CO NH Ph, R2 represents an al kyl
radical of51 to 5 catibeslsabpmBith one or more alkoxycarbonyl
radicals of 2 to & carbon atoms,
- A represents a radical -CO- or -S0;-,
- Rz and R4, which are identical or different each
represent a hydrogen atom, an alkoxy radical of 1
10 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
e -Alk-COOR,
i5 ¢ -NR:Rg
s -NH-Alk-COOR,
¢ -NH-COO-Alk
¢ -N(Rj1)-S0;-21k-NRgRyq
® -N(Ri11)-50;-Alk
20 * -N(Rj;1}-Alk-NRsRe
¢ -N(R1;1-CO-A1k-NRgR1p
¢ -N(Rj;)-CO-Alk
¢ -N{(Rj1}-CO-CF,
¢ -NH-Alk-HetN
25 in which n, m, Alk, Rs, Rs and R; have the meaning

given above for R;, and



5 - Arepresents aradical -CO, - R3 and R4, which are different, each
represent a hydrogen atom an al koxy radical of 1 to 5 carbon atons, an
am no radical, a carboxyl radical or an al koxycarbonyl radical of 2 to 6
carbon atons, 10 optionally in the formof one of its phd¥ MaebtZ00al |y
acceptabl e salts. Anong the conpounds of §he I nvention, the conpounds
which are particularly preferred are the "follow ng: 15 -

(4-am no- 3- nethoxyphenyl)(l-nethoxy 2- net hylindolizin-3-yl)nmethanone -

lic acid -
23 (4-ami no- 3. net Rewybens oyt ) T3 Yot B8 1t aa%%f#zs‘%ﬁf????ff%%waceuc aci d
- (4-am no- 3- nethoxygggﬂylgéﬁré nghéogyg%g§g ato oL, nx?%ﬁ%%yl){l-[(S

oxy] - 2-met hyl i ndol i zi n- 3-yl } anone am no-

met hoxybenzyl ) oxy] - 2-yeet 4w i r@puzw 3 cgéoa(ﬁ)gr@&n@none -
4- ({[3-(4-am no- 3- net hoxybenzoyl ) -

met hyl i ndol i zi n- 1- | ]myiapt:@yéhegna%w%?en@tyﬁr BF 2006 4 éq:al byl
3- (4- carboxybenzoyl ) -2-net hyl i ndoli zin=1-y carboxylic aci met
3-[ (I - met hdxy- 2- met hylAINdaldom, B- Bhe ¥ CR[PORYARRAZQALL hydrogen atom,
an alkyl radical of 1 to 5 carbon atoms or a
benzyl radical,
* HetN represents a 5- or 6-membered heterocycle
containing at least one nitrogen atom and
10 optionally another hetercatom chosen from
nitrogen and oxygen,
optionally in the form of one of their pharmaceutically
acceptable salts.
A compound of formula I is particularly
15 preferred in which
¢ R; represents zan 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



5 - 4-[ (Il -nethoxy-2-nethylindolizin-3- yl) carbonyl]benzoic acid -
2-am no- 5-[ (1- nmet hoxy- 2- nmet hyl i ndol i zi n- 3- yl)carbonyl ] benzoic acid -
2-am no-5-({I-[ (3-net hoxybenzoyl )am no] -2- 10

met hyl i ndol i zi n- 3-yl }car bonyl ) benzoic acid - 28 March 2006
2-am no-5-({2-nethyl-1-{(3,4,5 trinethox¥?enzoyl)anino]indolizin-3-

yl }car bonyl ) benzoic acid - 2-amno-5-({1-{[(3 15

met hoxyphenyl ) sul phonyl ] am no}-2- mnethylindolizin-3-yl}carbonyl)benzoic

acid optionally in the, formof one of its pharnmaceutical ccept abl e
salts. The present in3§%63%§”a|§%1% #%ﬁ%% ?g O %ﬁ%mﬁﬁ%ﬂé%6ﬁﬁbﬁﬂgé¥ing t he
conpounds of fornula -%ﬂar terized inthat A _an indolizine derivative
of formula Il, 25 28 cpb d%%:%%}lnéﬁhﬁgingalgﬁdﬁﬁZ have the neani ng
given for formul aR%mQ%eé@nngén “&ik%fpfgéfé‘élaojﬁy?r g¢p é&f’gbﬁ[l an

al kyl halide radical, i's condensed wth a derivative of fornu 5in
whi ch X represent szgchal ogen atomand R3 or R4, which are identical or
different, each represent a hydrogen 10 atom a nitro radical, a
trifluoroaget-am doaragbeakefts a radical -CO-,

- Ry and R4, 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) (l-methoxy-2-
methylindolizin-3-yl)methanone
- 3-(4-amino-3-methoxybenzoyl)-2-methylindolizin-
1-y1 carboxylic acid
- 2-{[3-(4-amino-3-methoxybenzoyl)-2-
20 methylindolizin-1-yl]loxyl}acetic acid
-~ (4—amino-3~methoxyphenyl){1—{(4~chlorobenzyl);
oxyl)-Z2-methylindolizin-3-yl}lmethanone
- (4-amino-3-methoxyphenyl) {1-[ (3~
methoxybenzyl) oxy] -2~methylindolizin~3-
25 yl}lmethanone
- 4-({[3-(4-amino~-3-methoxybenzoyl)-2-

methylindolizin-1-yl)oxy}methyl)benzoic acid



an al koxycarbonyl radical of 2 to 6 carbon atons, in order to obtain the
conpounds of formula la, Id or Ik, 15 R3 and/or R4 = -NO2 R, R3 and/or R4
= -CQRAl kyl (1k) R3 and/or R4 = -NH O00F3 28 March 2006 13 5 R3 and/or R4 =
-NH2 10 15 20 and then, a) the conpounds of fornula |a #eMaiEghePld to a
reduction in order to obtain the conpounds of formula Ib, (1b) in which R3
and/or R4 represent an am no raa cal,-which conpounds o bfmula-1b--th-en
are subjected to the action of an alkyl halide in order to obtain the

conpounds of formul @_I(4tggﬁ%%{g’%el§éog,gﬂ]l_a%ge rﬁg%r?%ggtnzti a .radi cal - NR5R6

(in which R5 represents a en-a re &dn % kyl
radical of 1 to 5 caphbep.atens) and a radical -NH A k-NRSR6 or a radical
- NH- Al k- COOR7 (i n whi JEBBVTE) SR

- methyl 3-[(l-methoxy-Z-methylindolizin-3-
ylcarbonyl]lbenzoate
5 - 4-[(l-methoxy-2-methylindolizin-3-
yl)carbonyl]lbenzoic acid
- 2-amino-5-[ (1-methoxy-2-methylindolizin-3-
yl)carbonyl]lbenzoic acid
= Z2-amino-5-{{1-[ (3-methoxybenzoyl)amino}-2-
10 methylindolizin-3-yl}carbonyl)benzoic acid
- Z2-amino-5-({Z-methyl-1-[(3,4, 5~
trimethoxybenzoyl)amino}indolizin-3-
yl}lcarbonyl)benzoic acid
- Z2-amino-5-({1-{[(3-
15 methoxyphenyl) sulphonyl]aminol}-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,

7 N==
GV

25



represent a hydrogen atom fromwhich, by a subsequent saponification, the
conpounds of fornula | are obtained for which R4 and/or R3 represent a
radi cal -NH Al k-COOR7 in which R7 represents a hydrogen_atom or 28 March
2006 14 5 are subjected to acylation in order to obt al%BMfB'CE&‘?qunds of
formula | for which R9 and/or R3 represent a radical -NHCO Ak, or a
radi cal -NH CO Al k- NROR1o, which are then subjected to al kylation in

order to obtain a radical -N(R11)-CO- Alk or a radical -N (Rll)

- CO- Al k- NROR1o wh reprgsent s which R12
does not repr esenteilg ‘%%I-cr%glgn atom2 P% ghlea{ntegplélgnﬁ&l)’ﬁd]s fra‘jtjrre t hen

optionally 15 O¥mi20: 2P, Suibi eg }%éﬁﬁ}ﬁg@éﬂ%ﬂtona i :Erg%(r} ;%?%@Ft ain the

conmpounds of formula | for whi repre
-N(R11) - CO- Aldq af11ay T adh Cade - NRld] 1 - CO- Al k- NROR10 where R11 represents a
radi cal - Al k- COON,

is condensed with a derivative of formula IIT,

R, (M

in which X represents a halogen atom and Rs; or R4, which
are identical or different, each represent a hydrogen

10 atom, a nitro radical, a trifluoroacetamido radical or
an alkoxycarbonyl radical of 2 to 6 carbon atoms, in

order to obtain the compounds of formula Ia, Id or Ik,

R, R,
- // A, N .
. N 3 S N / 2
A
R, A
4

(1a)

(td)
15 Rs and/or Ry = -NO, R; and/or R; = -CO;Alkyl
H‘l
o
N 3
A

e

Rsz and/or R; = -NH-COCF,




are subjected to sul phonylation in order to

obtain the conpounds of

formula | for which R4 and/or R3 represent a radical -NH S02-Alk or a
radi cal - NH SO2- Al k- NROR1o, which are then subjected to 2§kF ﬁ%? 88 in
order to obtain a radical -N(RLl)-SO2-Alk or a radical E{

- SO2- Al k- NROR1o where R11 represents a ] dical -A k-COOR12 in mhlch R12
does not represent a hydrogen atom the atter conpounds are then
optionally 28 March 2006 15 5 subjected to saponification in order to

?ggﬁgglth?hfggggugggnof formula | for which

represents a radig I - gg&g h
and/or R4 represen an aFkoxy %gﬁy

R4 and/or R3 represent a

Al k or a radical -N(Rll) - S02- Al k- NRgR1O where R11

?gslgfaggrthﬁgg%ednt%h'Ch R3

aré Subjec

saponi fi cation in orderat 9-ghtai Bnt hg %QdQQWPQU&E%aQElE‘B%n‘ELJ% bub@swhi ch R3

and/or R4 represent a carboxyl radical, or

repres Ent's a

benzyl oxy radical, the ogorpenpnds of, fornula Ia are subjected to the 15
action of trifluoroacetic acid or tﬁe conpounds of forrmula Id to

hydr ogenation, in order to obtain
L

R
NP /

2

A

R: and/or Ry

Ry (i)

= -NH:

in which Rs; and/or R4 represent an amino

radical, "which compounds of Toérmula Ib then

10 ¢ are subjected to the action of an alkyl

halide in order to obtain the compounds of

formula I for which Ry and/or R; represent

a radical -NRsR¢ (in which Rs represents a

hydrogen atom and R¢ represents an alkyl

15 radical of 1 to 5 carbon atoms) and a

radical -NH-Alk-NR;Rg; or a radical

-NH-Alk-COCR; (in which R; does not

represent a hydrogen atom) from which, by a

subsequent saponification, the compounds of

20 formula I are obtained for which Ry and/or

R; represent a radical -NH-Alk-COOR; in

which R; represents a hydrogen atom,

or



t he conmpounds of formula If, OH 20 in which R3 and/or R4 have the neanings
gi ven above, 28 March 2006 16 and then the conpounds of fornmula If are
subjected to O-alkylation in order to obtain the conpounds of faornula Ig,
5 ('9) in which R3 and/or R4 have the meanings given ab&®dargR@ORe
represents a |inear or branched al koxy g@dical of 1 to 5 carbon atons, a

radi cal 10 -0- (CH2) n-cAlk, a radical - Al k- COOR7, a radical .
-0- Al k- NR5R6, a radical -0-(CH2)a-Ph, or a radical -0-Alk-O RO - which

when R9 represents a ragdical n glv subse uent
saponi fication, a radi calareOSAﬁj—edjfe&q? 3N Whi ch, 15 by
treatnent with hydroxylam s a radi ca 2
when Rl represents an alkoxﬁﬁ%ﬁ onﬁ? %%%P%%ﬂés‘%ﬁéf%%wg%ﬁhti%%ﬁ {ﬂ%%la | a

are subjected to 20 saponi i n obt ai conpounds of
formula I h, 28 March 2006 a3/ R PLAELsLR: 02" 2LO:ERF

~NH-CO-Alk, or a radical -NH-CO-Alk-NRsRig,
5 which are then subjected to alkylation in
order to obtain a radical -N(Rj;1)-CO-Alk or
a radical -N({R;;)-CO-Alk-NRgRiy where R;i;
represents a radical —-Alk-COOR;s; in which
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 R; represent a radical
=N (Ry1) -CO-Alk or a radical
15 ~N(R11) =CO-Alk-NRgR;g where R;; represents a
radical -Alk-COOH,
or
¢ are subjected to sulphonylation in order to
obtain the compounds of formula I for which
20 Ry and/or R; represent a radical -NE-S0,;-Alk
or a radical -NH-SO;-Alk-NRgRips, which are
then subjected to alkylation in order to
obtain a radical ~N({Ri1)-S0,-Blk or a
radical -N(Rjy1)-S0,-Alk-NRgR;s where Ri;
25 represents a radical -Alk-COOR;», in which
R;2 does not represent a hydrogen atom, the

latter compounds are then optionally



COOH in which R3 and/or R4 have the neani ngs given above, which are then
subjected to the action of an amne derivative in order to obtain the 5
conmpounds of formula I in which RL represents a radical -CO NH Ak, or to
the action of an amino acid derivative in order to obta?f M#&EHFounds

of formula | in which Rl represents a raq%cal -CO- NH (CH2) m COOR7 10 or e)
when R1 represents a radical -NH CO2tButyl, the conpounds of fornula la or
Id are subjected either to alkylation followed by deprotection and an

optional second al kyl ation_jn. rder _to obtain_the compouynds _of formula
li, or to deprotection, f%??%%%ge%yt%c§?%??% lc?ﬁlg?déPnB5g86t59n t he

compounds of fornula I ing,whjch RS £g£%§§§ﬁgf%g g%g%gggnlaégglwkokkomed

by an optional alkylation in order to o ounds of "' 6rmul a
lj in which RS represents gn 53 H,adkpak <28 tMar gh 2008 18 ALk or Ph R~
i cal CO2t But yl ,

5 or f) when Rl represents a radical -NH
-N(Ri11}) -80.-Alk or a radical
5 ~N(Ri1) -50;-A1lk-NRgR;¢ where R;; represents a
radical -Alk-COCH
b) the compounds of formula Id in which R; and/or
Ry represent an alkoxycarbonyl radical are
subjected to saponification in order to obtain the
10 compounds of formula I in which Rz and/or Ry
represent a carboxyl radical,
or
c) when R; represents a benzyloxy radical, the
compounds of formula Ia are subjected to the
15 action of trifluorcacetic acid or the compounds of

formula Id to hydrogenation, in order tc obtain

the compounds of formula If,

OH
=
~ ) R,
. N 3
A

R (n
20

in which Ry and/or Ry have the meanings given

above,



t he conpounds of fornmula Ik are subjected either to deprotection, followed
by acylation in order to obtain the conpounds of formula Il Ph 10 or to
deprotection followed by sul phonylation in order to obtain the conpounds
of formula Im 28 March 2006 19 Ph or to deprotection, ?%WWH&B@QQ@:a
treatment w th a phenyl isocyanate in oiger to obtain the 5 conpounds of
formula In OR 10 B) when Rl represents an electron-attracting group, R2
represents a hydrogen atomor an alkyl halide radical and A represents a
radical -CO, pyridipne is reacted wth a branoacetophenone of .fornmula IV,
15 28 Marcn 2006 2 B?ntéé e?g 0C8BF8PHth8?cgﬁﬁgﬁﬁasRgfaFSrﬁH Gty s
which are then subjgcbed;01a:1od- dipalat cys! gadditione withoothy
acrylate or a halogenate% erivative o et hyl crotondate i the presence of
an oxidizing agentyfi p,phder @, obtain the conpounds of fornmula la in which

R,

N
Nt :

A
(1g)

in which Rz and/or Ry 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}y-cAlk, a radical -0-Alk-COOR;, a radical
-0-Alk-NRsR¢, a radical -0O-(CH,),~-Ph, or a radical
-0-Alk-0-Rg — which, when Ry represents a radical
~-COCH;3, can give, by subsequent saponification, a
radical -0-Alk-OH - or a radical -0-Alk-CN which,

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

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 TIh,



R1 represents an et hoxycarbonyl radical and R2 10 represents a hydrogen
atomor an alkyl halide radical. Figures 1 and 2 give the diagran1for t he
synt Hesis of products la to Ig and Ik. The conpounds of

which R2 represents a hydrogen atom or an al kyl halide é@'ﬁ% h258§5
represents a radical -CO and RL is an electron attracting group such as
al koxycarbonyl, are prepared according to known cycl oaddition nethods [J.
Het erocyclic Chem, (2001), 38, 853-857]. 28 March 2006 21 0 CO Et x

Oxi di zi ng agent COVPOUNDS (la) At GRORt = COREt Rz = H or AlkXn The

quat erni zation of pyridine with an/ appr opr| at el y substituted

bronpacet ophenone gives the i.nium The 1, 3-di pol ar cycl oaddi ti on of
the latter is carried out j e of _an oxidizing agent such as
tetrapyridinecobalt(ll) dic < in a pol df: solvent such as

di et hyl f or mam de. The conpounds acgordi o the invention, 10 when R3
and/or R4 represent a nitro radical A epared wth knomn benzoyl ati on
nmet hods (Eur. J. Med. Chem Chim Ther) 335, 18(@% pp. 339-346) from
an indolizine derivative of fornmula Il, and a nitrob dﬁoy

in which R; and/or Rs 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- {CH;} ,~COOR,
10 or
e) when Ry represents a radical -NH-CO,tButyl,
the compounds of formula Ia or Id are subjected
e either to alkylation followed by
deprotection and an optional second alkylation in
15 order to obtain the compounds of formula Ii,
® or to deprotection, followed by acylation
in order to obtain the compounds of formula Ij in
which Rs represents a hydrogen atom, followed by an
opticonal alkylation in order to obtain the:
20 compounds of formula Ij in which Rs represents an

alkyl radical



chloride derivative or a nitrobenzenesul phonyl chloride 15 derivative,

whi ch conpounds correspond to a conpound of fornula Ill. The conpounds of
formila la are thus obtained. The conpounds of forrmula Ib in which R3
and/ or R4 represent an ami no radical are obtained fron1?ﬁém¥@hégﬁﬁbunds of
formula la by reducing the nitro functiopal 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 28 March 2006 22 R4
represent a radical -NRSRy (in which RS represents a haliop@en atom and R6
has the neani ngs given-abgyd}, , a radical -NH-AI%% 5 or a radical

-NH Al k-COOR7 in which R7 does not represent a hydrpggetnatom The 5
conmpounds for which esents a hydrogen a obtained fromthe

| atter conpounds by ﬁ% them to subseglen jfication. By

acyl ating the conpounds ofy fo b, the co of foRgula Ic are
obt ai ned for which R3 and/ R4 represent a radigal /=N CO Al k or a
radi cal -NH—CC)AIk-NR9R15FLgf%§;h§ecting t hese conpou A0 whi ch R3
and/ or R4 represent(ﬁ radi cal N+EO Ak or a ra@bcal N3 Al k- NROR10 to
al kylation with a der}vative 15 contai ni ng an al Kbxycar bonyl residue, the
conpounds of fornula | are obtained for which R3 and/or R4 represent a
radical -N(RI§-CO Al k or a radical

£) when R; represents a radical -NE-CO;tButyl,
the compounds of formula Ik are subjected
5 ® either to deprotection, followed by

acylation in order to obtain the compounds of

formula IT

Ph
NH 8]
/
“ ) B,
o N 3
A

R )

10

* or to deprotection followed by

sulphonylation in order to obtain the compounds of

formula Im




-N(R11) - CO Al k- NROR10 where R11 represents a radical -Al k-COOR12 where R12
does not represent a hydrogen atom 20 By subjecting the latter products to
saponi fication, conpounds are obtained for which R3 and/gor R4 represent a
radical -N(RL1)-CO-Alk or a radical -NRL1)-CO Al k- NRORED M#Teh 0RE]
represents a radical -A k-COOH 25 By sybphonylation of the conpounds of
formula 1b, the conpounds of fornula Ic are obtained for which 28 March
2006 23 R3 and/or R4 represent a radical -NH S02-Alk or a radical

- NH- SO2- Al k- NROR1O. By subjecting these co nds for which R3 and/or R4
represent a radical -NH502-Alk or a raﬁi Al 5 -NH SO2-Al k-NRORI o to

al kylation with a derivative contai ni ngNa \\'aq koxycar bonyl residue, the
conmpounds of fornmula | are obtai fagr wPch R3 and/or R4 represent a
radi cal -N(R11)-SO2-A k or a radfcal "~ Rﬁ%)-SOZ-AI k- NROR1O where R11
represents a radical 10 -Al k- 2 ef e 2 dges not represent a hydrogen
atom By subjecting the |atter product to‘__‘o?ﬂfi cation, conpounds are
obtai ned for which R3 and/or R4 represeht—~{a radical -N(RL1l)-S2-Ak or a
radi cal -N(R11)-502- Al k- NROR1O V\here(ﬁl \epyes@ts a radical 15

-Al k-COOH. By reacting an indolizine‘deftivatrve,of fornula Il wth an

al koxycar bonyl benzoyl chloride derivative of fornmula IIl, the conpounds of
formula Id

* or to deprotection, followed by a treatment
with a phenyl isocyanate in order to obtain the

5 compounds of formula 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 -CO-, pyridine is reacted

with a bromoacetophenone of formula IV,

(8]
Br R

(v)
15



are obtained in which R3 and/or R4 represent an 20 al koxycarbonyl radical.

By subjecting the |latter conpounds to saponification, the conpounds of

formula Ie are obtained in which R3 and/or R4 represent a__carbagxyl

radical . By reacting an indolizine derivative of 25 for#8MareD h a
trifluoroacetam dobenzoyl chloride deri§§Live of formula I, the
conpounds of formula Ik are obtained in ich R3 and/or R4 represent a 28

March 2006 24 trifluoroacetanide radi cal . By subjecting the latter

conpounds to
whi ch R3 and/or

dr ol h d f
h o BB BEroaRe ChRBoP ity

represent a i‘cal . 5 As

Ik are obtained in

represented in Figure 2, starting with the conpounds of fornmula I in which
Rl represents a benzyloxy radical and R3 or R4 represents an

al koxycarbonyl radical, it i sible to obtain, by subjecting these
conpounds to hydrogenation,lthe 0 cogpounds of formula If. Wen R3 or

t heNConpounds of fornmula If are obtained by
By subjecting the conpounds of formula
g are obtained 15 in which
adfscal of 1 to 5 carbon atons,
COORS, a raﬂécal -O Al k- NRBR6, a

represents a

the action of trifluoroacetic™acid.

O al kyl ati on, the conpounds jof fornula
o}

If to

R1 represents a linear or branch
-O(CH2)"-cAlk, aradical -0
-0-(CH2) n-Ph, a radica

radi cal
r adi cal

10

15

nitro radical !

which are then subjected to a 1,3-dipolar cycloaddition
with ethyl acrylate or a halogenated derivative of
ethyl crotonate in the presence of an oxidizing agent
in order to obtain the compeounds of formula Ia in which
R; represents an ethoxycarbonyl radical and Rs
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 Ia, in which R;
represents a hydrogen atom or an alkyl halide radical,
A represents a radical -CO- and R; is an electron-
attracting group such as alkoxycarbonyl, are prepared
according to known cycloaddition methods

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

R4

a



-0-Alk-O-RB - which, when Re represents a radical 20 -COCH3, can give, by
saponi fication, the radical -0-Alk-OH - a radical -0O Al k-CN which can
give the radical -0-A k-C(NH2):NOH by treating with hydroxyl am ne. To
obtain the conpounds of fornula Ih in 25 which Rl is a caPhosgh 2046 cal and
Ais aradical -CO or a radical -SO2, t conpounds of formula la in which
R1 i s an al koxycarbonyl radical are subjected to 28 March 2006 25

saponi fication. The indolizin-1-ylcarboxylic acid derivatives of fornula
I'h thus obtained cgp tjen be subjected to the action of ary amne in order

to prepare the conpoln af{TIalhin whi ch°%® represénts a 5 radical
-CO NH Al k, or the a ‘olzyyan?fho acid@erivalv grder to
obtain the con@ds of formula™~1 hhn which Rl trepres radi cal

- CO- NH (CH2) m 7. The conpoundssqf {orrulatt—when R1 ents a

radi cal -NH COO Butyl or a radi cal® 10 CH3) CHZ@®BHS are pfep
to the following synthesis schenes u khe Tschitschi babin action
(Synthesis, (1975), p..209) in order to prepare theomraudoddazi nes. 1)
CICH COCH, 15 N 0-C(CHa)3 Liar,,17 ,CH-CN reflux, &ZkoBt r,=Hor Atxn

The guaternization of pyridine with an
appropriately substituted bromoacetophenone gives the
5 pyridinium. The 1,3-dipolar cycloaddition of the latter
is carried out in the presence of an oxidizing agent
such as tetrapyridinecobalt(Ii) dichromate, in a polar
solvent such as dimethylformamide.
The compounds according to the invention,

10 when Rs; 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 formula II, and a nitrobenzoyl
chloride derivative or a nitrobenzenesulphonyl chloride

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

The compounds of formula Ib in which R3; and/or
Rs 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



2) K2CO, -H20 H, C, N The conmpounds of formula I, when RL CH represents a
radi cal -OCH3 or a radical -OCH2C6H5, are 28 March 2006 26 al so prepared
usi ng the Tschitschibabin reaction according to the followi ng synthesis
schenes: 1) CICH2000H2 R- LiBr, CH3CN O reflux R = CH3, 28amhz200bThe
conpounds of formula | are potent antaggpists of FGF1 and 2. Their
capacities to inhibit both the formation of new vessels from
differentiated endothelial cells and to block the differentiation of 10

o P RO U, bone ARKLOW LRULS (i O B B P s BB LSS e

denonstrated 1 n vitro. Furthernore, Capacity &t flol ogi ca

angi ogenesi s hagrhgen gepRNghrakedip ifﬁé{%eéﬂigggfé%entgﬁoﬁ S are

greatly involved, “15 via autocrine, paracrine o xtacrine setretions, in

the phenonenargfiger eguhakh ennirt he st iﬁ&i@ééﬂ%ﬁi—é%—_c@@%@l of cancer
cells. Furthernore, FGFs affect tunour angi ogenesis i ch plays a
preponder ant wigl €hbrt ldde Adie GsemebeOf 4 he hHoBLy apgnal 8Rein the
phenonena of

5 compounds for which R; represents a hydrogen atom are

obtained from the latter compounds by subjecting them
to subsequent saponification.

By acylating the compounds of formula Ib, the
compounds of formula Ic are cobtained for which R; and/or

10 Ry represent a radical -NH-CO-Alk or a radical
~NH-CO-Alk-NRgR1g.

By subjecting these compounds for which R,
and/or R4 represent a radical -NH-CO-Alk or a radical
~NH-CO-Alk-NRgR;p; to alkylation with a derivative

15 containing an alkoxycarbonyl residue, the compounds of
formula I are obtained for which R; and/or Ry represent
a radical -N{(R;1}-C0O-Alk or a radical
-N(Rj;) —CO-Alk-NRgR:y 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 R, represent
a radical -N(R;1)-CO-Alk or a radicél
~N(R;;} -CO-A1k-NRgR;y where R;; represents a radical
-Alk-~-COOCH,

25 By sulphonylation of the compounds of formula

Ib, the compounds of formula Ic are obtained for which



20 netastasi zati on. Angiogenesis is a process of generation of new
capillary vessels from preexisting vessels or by nobilization and
differentiation of bone marrow cells. Thus, both an uncgg rolk%%
proliferation of endothelial 28 March 2006 27 cells and eniZhBi on of
angi obl asts fromthe bone marrow are obggrved in tumour neovascul ari zation
processes. |t has been shown in vitro and”in vivo that several growth
factors stinmulate endothelial 5 proliferation, and in particular FG-1 or

a- FGF and FGF - , t factors Jjnduce.the. proliferation,
m gration andgf)r%ﬁﬁj)g?fg" cﬁgbg:fegsteél\ggeas rbaycplecnadlot M%’aiﬁz %(‘}e ¢ % culture and

neovascul ari zat 4op-h N_MkY8n, ax Hih d b-FG- interact with the endothelial
cells via two 10 cFasses onrecep¥%$§P'the hi gh-affinity receptors with

tyrosi ne ki nase activitgF(gggﬁggtggg the skow abllRidsy £ JreGRRLer &, 0f the

heparin sul phate proteoglycan™ (HS type situated at the surface of the

cells and in $h8/cexXk) acgbtad &t NMat 4§82 1 Whighesbhey par@erd ne,q ok of 15
these two factors on endothelial cells is widely described, a-FG and

b- FGF coul 8 alsp-80)-orkiese, €€ldBkidOUgh ADtAUL08Et NeaPEPEESS. Thus,
a-FG- and b-FG- and their receptors represent very suitable targets for
t her api es ai nednasinnhibati agkbhecddbangiogenesiug, processmipkesiet of.
Ben- Sasson S.A., J. din. Invest., (1999), Vol. 501, pp. 104-1497; Presta
M, Rusnati Moriels' Erar®. pbTanghet forEwhich Ry and/or Ry represent
a radical -N{R;1)-S0;-Alk or a radical
-N (R11) -S02~A1k-NRgR;y; where R;; represents a radical
10 -Alk-COORi:; where R;; does not represent a hydrogen atom.
By subjecting the latter products to saponification,
compounds are obtained for which R; and/or R, represent
a radical -N(Ri11)-50;-&A1lk or a radical
-N(Ry;) -80;-A1k-NRgR;y; where Ri; represents a radical
15 -Alk-COOH.
By reacting an indolizine derivative ,of
formula II with an alkoxycarbonylbenzoyl chloride
derivative of formula III, the compounds of formula Id
are obtained in which R; and/or R; represent an
20 alkoxycarbonyl radical. By subjecting the latter
compounds to saponification, the compounds of formula
Ie are obtained in which R; and/or Ry represent a
carboxyl radical.
By reacting an indolizine derivative of
25 formula 1I with a trifluorocacetamidobenzoyl chloride

derivative of formula I1I, the compounds of formula Ik

are obtained in which R; and/oxr Ry represent a



Ubinati C., Guliani R et al., New York: Plenum Publishers, (2000), pp.
7-34, Billottet C, Janji B., 25 Thiery J.P., Jouanngau J., Cnco?eneil
2002), Vol. 21, . 8128-8139). 28 March 2006 28 reover, systenatic
gtudiés ai ned at ggternining the expression due to a- FGP8 March2686 and
their, receptors (FGFR) on various types %Q tumour cells denpnstrate that a
cellular response to these two F 5 factors is functional in a great
majority of human tunour |ines studied. These results support the

T ol forati on 6 LURBUr BT CRARGrer EYACa5EIEI T A2t G oenl cos
L., 10 Auk Bal.rd_ A Lar E., , t.. J. Cangcer, 1999), Vol
58, pp. 51?22??¢§8%E%E g%dgg§%8Fﬁgﬁg§q§hlﬁﬁp&b&aﬁpm &W§|%1Qﬁuéoiﬁé%&h and

mai nt enance ofkprest abeagekhsinl ynhas, ﬁ?egnd%f"‘ﬂ? P48, ani mel nodel s
and in humans, that an 15 alteration of 'the cellular response to these

factors playsadbekyti ahdyekeahinbheapregnessi on of prostate cancer.
| ndeed, in these pathol ogies, both an increase in the production of a-FG-

and b-FGF by the fibrobhasteprapdntbe endetiBalkkal,call:s tRresentH Rilhe
tumour and an 20 increase in the expression of the FGFR receptors on
tumour cells arepeecdsded. fdhuslaalpanachin® Rr$tisprateéPPsoh prostate
cancer cells occurs, and this process could be a major conponent of this
pat hol ogy. A benzyloxy radical and Ry or Ry represents an
alkoxycarbonyl radical, it is possible to obtain, by
subjecting these compounds to hydrogenation, the
10 compounds of formula If. When R; or Ry represents a
nitro radical, the compounds of formula If are obtained
by the action of trifluorcacetic acid.
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)n—cAlk, a radical -0-Alk-COOR,;, a radical
-0-A1k~NR:Rg, a radical -0~ (CH,),-Ph, a radical
-0-Alk~0-Rg — which, when Rg represents a radical
20 -COCHs, 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 A is a radical -CO-

or a radical -S0;, the compounds of formula Ia in which

Ry is an alkoxycarbonyl radical are subjected to




conpound possessing an FGFR receptor antagoni zing 25 activity such as the
conpounds of the present invention can represent a therapy of choice in
t hese pathologies (Gri D., Ropiquet F., din. Cancer Res 1 , 28
March 2006 Vol . 71, pp. 5-1063; Dol| J.A , Rei her F.K”I§Qf¢Wé%§B8é.E”
Pins MR, Canpbell S.C, Bouck N P., é state, (2001), Vol. 305, pp.
49-293). Several studies show the presen of a-FG 5 and b-FG- and of

their FGFR receptors both in human breast tunmour lines (in particular

MCF7) and in biopsies of tu se factors could _be responsible, in
th|s)patholog?ap?gﬁfﬁﬁégéﬁﬁeggﬁﬁcéngp ERE- ﬁ}céﬁ &YdihFe aﬁﬁéﬁotype

d hi gh .10 t Th FGF
ocept of anadohiTRkoTsR: Par rothuatn Ry e RBREGE p“c%f%h@%” :
represent a tgﬁﬁﬁngﬁg Egokﬁg Egtlggegﬁ g%tg%lﬁglg% e%o%;tlgkgg %$r;|

A-S., Czeszak endi ne our

15 Bp. Ool | RS ok200kke Yol £026%1 P h 3% 68 v, %angsge usceLagomas are

tumours which 1 nduce” netastases at a frequency an are very

resistant to yagipHs chenRihgrapY oLr eat m%@t Sctibf o2NAUOYRNER S PPOCesses
play a preponderant role in the 20 progression of a cancerous nel anona.

Furthernore, héribasibeennsbewdrt hat obleipr eBabickinbyelist ke arpeanance of
net ast ases i ncreases very strongly with the increase in the

vascul ari zat i onioaf whbehpRri respyr semus . a Medanean -cekks-peagdusecand. secret e
vari ous angi ogenic factors,
The compounds of formula II, when Ry
represents a radical -NH-~COOtButyl or a radical
10 -N(CHs)CH:C¢Hs are prepared according to the following
synthesis schemes using the Tschitschibabin reaction

(Synthesis, (1975), p. 209) in order to prepare the

indolizines.

o]
J\ 1) GICH,COCH,
LiBr, K,CO, , CH;CN

0-G(CH,) ; ! ’Jz;cm )
| BN il " reflux, i7h [ii::Tiif>_m Ha)s
=N -~ C:H3
2) K.COyH,0 N7

90°C. 2 h 30 min

1} CICH,COCH,

LiBr , CH,CN
L0 =7 er
H CH
=N h s N Y 3

2K L0:H0

15

The compounds of formula II, when R;

represents a radical -0OCH3; or a radical -0OCH;CgHs, are



25 including a-FGF and b-FG-. Mreover, it has been shown that inhibition
of the cellular effect of these two factors by soluble FGFR1L bl ocks in
vitro the 28 March 2006 proliferation and the survival of pelangma tunour
cells and blocks in vivo tunour progression. Thus, a cofpMaten 2888sessing
FGFR receptor antagoni zing activity, suc as the conpounds of the present
i nvention, may represent a 5 therapy of c%0|ce i n these pathol ogi es
(Rofstad E. K., Halsor E. F., Cancer Res. (2000) Yayon A., Ma Y-S.,

Safran M, Kl £E§;¢%%§$re5bu99 91 €he E?gﬁg h1£1897>re35 1OE14 PP.

2999- 3009) . r oduc Fo-and i n-vivo G- and b- FGF
and possess various: £OFRS gl t?&iiowaﬁfégﬁghggié Lbpegbore suggests that
these two factors rough an autocri nd paracrine effect, play a
pivotal role in the progression of this type of tunour. Furthernore, |ike
the majority of solid 15 tunours, the progression of gliomas and their
capacity to induce netastases is higlthyodependent on the _amgi ogenic
processes in the pr'\\ upsur. |t Rgs @& been shown that FGFRL

anti senses bl ock the rolPferation efwhuman astroc ~\Furthernore, 20
napht hal enesul phon&f e-deri vati ves -are—described-f or |
cellular effects of a-FGF and b- FGF 2K#§0t:€ro and t ngiogenesi s i nduced
by these growth factors in vivo. Intracerebral injection of these
conpounds induces a very significant increase in 28=gpppipogi;s and a
substanti al decrease in angi ogenesis

5

The compounds of formula I are potent
antagonists of FGFl and 2. Their capacities to inhibit
both the formation of new vessels from differentiated
endothelial cells and to block the differentiation of

10 CD34+ CD133+ adult human bone marrow cells 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,

15 wvia autocrine, paracrine or juxtacrine secretions, in
the phenomena of deregulation of 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

20 metastasization.

Angiogenesis i1s 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



resulting in considerable regression of gliomas in rats. Thus, a conpound

possessi ng an antagoni st 28 March 2006 31 activity for a-FG- and/ or
and/ or the FGFR receptors, such as the conpounds of the
may represent a therapy of choice in these pa

i nvention,

S.M, Yamaguchi F., Brown R, 5 Berger W;S., Morrison RS., dia,
Vol . 76, pp. 28-66; Auguste P., Girsel D.B., Lemere S., Reiners D

Cuevas P.,

Carceller F., et al., Cancer Res., (2001), Vol. 26, pp.

b- FGF

?ﬁéﬁ%gﬂg¥x¥ﬂanada

(1999),

61-1717). Moreelgeenhlya hbeipatertibal ofoleQlbrhQ Mo0angipgen Gagents in
| eukaem as and | ynphomas has been docunented. |Indeed, it has been

reported, in mgemewakret hategekhuliar tehones nicdihesa athaliegi es may be

either naturally destroyed by the i mune system or

switch to an angi ogenic

phenot ype whi phoperesetesItheis beesushiowal iand itthen skeisn protd frerat i on.

Thi s change of

phenotype is induced by an overexpressi on of angi ogenic

factors, in paevecalagrbythhéambiorepbages,aardkeariotmehiilalzati on of these
factors fromthe extracellular matrix (Thomas D.A., Gles F.J., Cortes J.,
Al bitar M ? 2prRaafarpraand whd Act paHaermilel, FGEFA0 b)Y, aVOIGE 2018 HHFZ2

106- 190). Anong the angi ogenic factors, b-FGF has been detected in

numer ous | ynphobPakeFe aREsenénat bperetrc indmser toel prolidsrathierFGFR

10

15

20

25

ial

rPEPFBEEIBR afFRFohR@sESFEF endothe

receptors are ,halso.present on a mpjority of these |lines, suggesting a 25
p g %

possi bl e aut oBt¥hateel ar

cells in culture and neovascularization in vivo. a-FGF

and b-FGF interact with the endothelial cells via two

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
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
angiogenesis process (Keshet E., Ben-Sasson 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.,
Thiery J.P., Jouanneau J., Oncogene, (2002), Vvel. 21,

pp. 8128-8139).



i nducing the proliferation of these cells. Mreover, it has been reported
t hat bone marrow angi ogenesi s by 28 March 2006 32 paracrine effects was

correlated with the progression of sone of these pathol Qgies. r
particularly, it has been shown, in CLL (chronic Iynphoggﬁﬁ@thgg%g%nia)

cells that b-FGF 5 induces an increase in.the expression of the
anti apoptotic protein (Bcl2) leading to I ncrease in the survival of
these cells and therefore greatly participates in their cancerization.

Furthernore, the b-FG-,]evel s neasured in these cells are very well 10
correlated with the sta&%%ﬁpﬂﬁﬁﬂﬂ%ﬁﬁtgﬁﬂ&ﬁ%éﬁ§p%Qﬁaa%ﬁ d&e and the

resistance togt hap | In this __é%plo (f ar abi ne).

Thus, a conpoung%rggggg s?ﬁ%iﬁh ﬁ%gg%epE%Ex%ﬁfgt nfgﬁﬁ§)§%#?fv{ , such
as the conpoupgs ¢f Jthe Rresent-draventd on, . ; represent a therapy of
choi ce, either i% cgnbiﬁéfionq mf?ﬁ ?%h aﬁgg?%%%ggm%fﬁgfq%i(*V%(%?gﬁ%cts,

in this pathakpgystTaeeBsnRiAa 81188 aF deosCWdet o) ¢ i1arm M,
Kantarjian H M, Acta Haemat ol ,a (CZOOl) ,ar Voeis.p 208% ;g)p.thleosg- %}(ﬂj FGabri | ove

J. L. Oncol 6gi $hct3@s( 200 hnc¥abnal, iPPa 4rbat MGi8LAOM XISt S bet ween
the process of bone marrow angi ogenesi s ‘and the extranedullary diseases

in CML (chrontomoyel atmaacytiveikaukgemsa) resMarisousippioud g Ldenonstrat e
that the inhibition of 25 angi ogenesis, in particular by a conpound
possessi ng anhypothesis that an antagonist of a-FGF and b-FGF could
alsc inhibit the proliferation 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. 2
compound possessing an FGFR receptor antagonizing
25 activity such as the compounds of the present invention
can represent a therapy of choice in these pathologies

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



FGFR receptor antagoni zing activity could represent a therapy of choice in
this pat hol ogy. 28 March 2006 33 The proliferation and the m gration of

vascul ar snooth muscle cells contribute to intimal hypertr.o t he
arteries and thus plays a preponderant role in atheroséﬁ%&@@gi2§&® in

restenosis 5 follow ng angi opl asty and e?garterectony. Studies in vivo
show, after lesion of the <carotid by baflFoon injury, a |ocal production of
a-FG- and b-FG-. In this sanme nodel, an anti-FG-2 neutralizing antibody

inhibits the proliferatjon.o .vascyl snmogt h . nuscl e cells and thus

decr eases intﬁ%gF—EEypgpfrgpgg%gA ?ﬁﬁ#e??@'pr eépﬁrF%F%'bound to a nmol ecul e
such as saponj St be biadi.n f b--ECGE. tq,its - FGF receptors,
inhibits the Egéﬁkggﬁafrgh’okggésgu Lo TeeREdn 6 el Bod OIS and

intimal hyperhophy el N (vhye, (ERStei RgG Eo, SipegalhkyC.B., Biro S., Fu Y. M,
FitzGerald D.,rO rchat#on, 8&991T7*Vb#f g?, ég.%gj) 778; Wl tenberger J.,

Grculation, (1997), ppsc96rat0881qiéd Lhus, rRBl agerksLe Qff LhedfGFR

receptors, such as the conpounds of the present invention, represent a
t herapy of schaheep-girhensab@nenes ri BeEaTRRaLEER sWobiRh ARt agaRSt

conmpounds for other growh factors involved in these pathol ogies, such as
PDGF, in the breastentimotir2bipathatbagbasthiicnkad tort7he apeoliinf erati on of
vascul ar
biopsies of tumours. These factors could be
responsible, in this pathology, for the appearance of
the very aggressive phenotype inducing high
10 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 vascularization 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



snooth nmuscle cells such as atherosclerosis, restenosis post-angioplasty
or ffollowing the fitting of 28 March 2006 34 endovascul ar prostheses

stents) or during aorto- coronary artery by-pass surgery, Cardiac
gypertréphy occurs in response to a stress of the ventr%@ﬁmﬂphﬁﬁqﬁ i nduced

by an overload 5 in terns of pressure or;yolune. This overload may be the
consequence of nuner ous physi opat hol ogi ca ? states such as hypertension, AC
(aortic coarctation), nyocardial infarction and various vascul ar

[ d . T - - S gyear e, mor ho| ogi cal
gefgguﬁgf andq?ﬁ%%fionai chaﬁggs{géc Pﬁy%é%%ro%%an% t%ﬁﬂ?ﬁcéﬁ;gﬁytes
the accunul at igf of1 d@td i X, p&@&@l@émoép d]!e%gréﬁ%@fefﬁugn Ofc&gSE%@dge”es

b-FG- is involved in this pathol ogy. e additioh of
cul tures of caydHBOG a5t f@a@ggékréggéggh %ﬁ$l§ét£@f a?éﬁygf t he

correspondi ng genes to contractile proteins |e hg to pe gene

rofile. Addititenaldmgowltis toff athdoeyd@s: SHpMedk 1 by pPeriy Oﬂi%feé rPonse
gnder the effect of b-FG-, this response being bl ocked %y antl-g EGE

neutralizing 2heantpybadi eshofxepein NEHse GRTHEbPM s | (RYFYO2QNe KT ansgeni ¢
knockout mce for b-FGF show that b-FGF is the major stinulating factor

for cardiac nmyedyte hyper tGaophyr iRed hi s(qEihol ogyydrSchy) tizs Jeds, , Wit
SSA., Neman ML., Reiser P.J., Engle S.J., Zhou M et al., 25 J. din.

| nvest ., (199§)Elfr‘ael M.39 Kmsbmm 709) Halaban R. Oncogene, (1997),
Vol. 14, pp. 2999-3009).

Glioma cells produce in vitro and in vivo
a-FGF and b-FGF and possess various FGFRs 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
tumour. Furthermore, like the majority of solid
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 FGFR1 antisenses block the
proliferation of human astrocytomas. Furthermore,
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
apoptosis and a substantial decrease in angiogenesis
resulting in considerable regression of gliomas in

rats. Thus, a compound possessing an antagonist




Accordi ngly, a conpound, such as the conpounds of the present invention,
possessi ng FGFR 28 March 2006 35 receptor antagoni zing activity represents
a therapy of choice in the treatnent of cardiac insufficiency and any

ot her pathol ogy associated with a degeneracy of the cardPaachadfb This
treatment could be carried out 5 alone or,.in conbination with current
treatnents (beta- bl ockers, diuretics, a&ﬁiotensin ant agoni st s,
antiarrhythm cs, anti-calciumagents, antithronmbotics, and the like).

Vascul ar di sor,ders, i—ahet are characterized by an
alteration of avaéc&%?ﬁ%a%i%ﬁ%ndﬁg &t Flfngc?d“f/I%KN,t petger meabi lity, an
exacerbated pgekifieratiye 5espo n.inecre in matrix protein
deposits. Mre prgci sel’y, a Fél% gﬁ% %’% u(;Il]rde18 Opfztgb%tpﬁef?et% preretinal

menbranes of pableRtemi W15 ediabetic f etinopal Njes. i ndhe rRobranes of
underlying capillaries ang inthe vitreous h ur of patients sﬁ%ferlng

from proliferpgkivelbeticropathiaes. sAvsol whle o kGR rece capabl e of
bi ndi ng both a-FG- and b-FGF is devel oped ﬁh véécuVa?g ngﬁgérs |l i nked to

di abetes 20 (Bekter R.6., RoxefdsBnARES,. ,Braacls T.AggdBXpy @i Mg | nvest.
Drugs, (1997), Vol. 84, pp. 6-1671). Thus, a conpound suth—as 't he
conpounds of pprnidBaék;pasgesseng.,anireER TeGept AlerdRt-ageNni zi ng activity
represents a therapy of choice either alone or in conbination with 25
ant agoni st cohipounds Por OthemsgPowt hafraeflaes iMmyoletedl., Cancer
kes., (2001), Vol. 26, pp. 61-1717).
More recently, the potential role of
10 preoangiogenic 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 destroyed 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 angiocgenic
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




in these pathol ogies, such as VEG-. 28 March 2006 36 Rheurmatoid arthritis
(RA) is a chronic disease with an unknown aetiology. Wile it affects
nuner ous organs, the nost severe formof RAis a progressive synovial

i nflammation of the joints leading 5 to destruction. An&f3 @W@s‘%@)%ppears
togreatly affect the progression of tfgi pat hol ogy. Thus, a-FGF and

b- FG- have been detected in the synovial“tissue and in the joint fluid of
patients suffering fromRA, indicating that this growh factor is involved

in the 10 initiatio ession of this. pathology. In AlA nodels
(adj uvant-in tf{clgadh?rlg}degl%d%? car% ﬁ%sf i rrl%far%?g,mi@? %é% }g%%%rgﬁ%mnt hat the
over expressi 4¥ Qf, by RGF it Wcﬁ]}t%@g&everl ty of the di sease whereas an

anti- b-FGF neutralizing anti the progression of 15 RA

(Yamashita A., Yonem tsu, % .n4%anq; 1S 1 Nakagayna, [ Yegplrisa T.
et al., J. Immunol., (2002)° \ol. &7 %"S. 168-4%?6%%§§HN%0%%LH,

Nakanmura K., (dd@mi% .1 dehdda S 1@3@%&@3_ Ro1 RoeunRt of, p£2999), Vol.
20, pp. 38-714). Thus, the conpounds according to 20 the invention

represent | tihenapy efn cheirgdd tihithe paihed D8Von | BOst k& nf | ammat ory bowel
di seases) conprise tw forns of chronic inflamuatory di seases of the

i ntestine: UGntileperatdtie galdttdis) @l Or ahendi e seasen 2né ) se | BPs are
characterized by an i nmune dysfunction which results in an inappropriate
producti on ofthe survival of these cells and therefore greatly
participates in their cancerization. Furthermore, the
b-FGF levels measured in these cells are very well
10 correlated with the stage of clinical advance of the
disease and the resistance to 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), Vol. 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.



i nfl anmat ory cyt oki nes inducing the establishment of a 28 March 2006 37
| ocal m crovascul ar system The consequence of this angi ogenesis of

inflammatory origin is an intestinal ischaem a induced by
vasoconstriction. High circulating and local |evels of BSHEGRe?@Greasured
in patients 5 suffering fromthese pat ho!3qgi es (Kanazawa S., Tsunoda T.,

Onuma E., Majima T., Kagiyama M, Kkuchi”K., Anerican Journal of
Gastroenterol ogy, (2001), Vol. 28, pp. 96-822; Thorn M, Raab Y., Larsson
A., CGerdin B., Hallgren i navi.an 10 rnal, of (Gastroenterol ogy,
(2000), Vol. 12, pp. SS-ﬁfoﬁ%O%%eercaotﬁpogun%&o%'? HE 9T R%en?? oft whi ch exhi bi t
a high anti argi-e9gni,c Ay ' el of .infl tory . angj ogenesis
represent a therapy of%ﬁéﬂce&¥ﬁ&¥%%§29gﬁ%fﬁﬂsiﬁgéke1 ?éﬁﬁfwgé and 3 are

i nvol ved in theRLIGRTIRS o Of HENIGNQgeE! E§K9an%§3§%%§%§§is. Mut at i ons

| eading to the expression of permanently activate have been |i nked

toa large nuphepcblicshuiRN :GARCLIL Aheaases MG Sesuld 1dLrBldorqmtions

of the skeleton, such as 20 Pfeiffer, Crouzon, Apert, Jackson-Wiss and

Bear e- St edengon louting @yiabpl1sitdl GRS erSt Lfedthgse, nutations, which
affect nore particularly FGFR3, lead in particular to achondropl asia

(ACH), hypochondr opl asisaudheld) ;and-iTd (shhanataaphor i1 2 wsplasd a), ACH
bei ng the nmost comon form of nanism From a bi ochem cal point of view,
sust ai ned act Feavicéd by balloon injury, a local production of a~FGF
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 FGF2 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 cells 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. 84-
778; Waltenberger J., Circulation, (1997), pPp. 96-
4083} .

20 Thus, antagonists of the FGFR receptors, such
as the compounds of the present invention, represent a
therapy of choice, either alone or in combination with
antagonist compounds for other growth factors invelved
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



of these receptors occurs through dinerization of the 28 March 2006 38
receptor in the absence of ligand (Chen. L., Adar R, Yang X., Mnsonego
E.O, LI C, Hauschka P.V., Yagon A. and Deng C X., (1999), Th urnal of
din. Invest., Vol. 104, No. 11, pp. 1517-1525). Thus, %ﬁ]@a&%‘égdﬁds 5 of
the invention which exhibit an antagonii% activity on the binding of b-FG-
and FGFR and which thus inhibit the dinefization of the receptor represent
a therapy of choice in these pathologies. By virtue of their low toxicity

and their 10 pharnmacol ogi cal and bi ol ogi cal. properties, th conpounds of
the present i @%%Y?%ﬁu#?%dp555€$%3?Foﬁsgﬁn€§heofrggfhﬁﬁta8fgﬁﬁy car ci noma
having a high_degree of . vascularization (lung, breast, prostate,
oesophagus) oF r?% 5%i%6t%%¥g§ a%%%s(%%F%%FyStonach, nmel anoma) or 15

sensitive to a-FG- or t@aPafﬁf ﬁﬁ%$£%?§é8§;%gguggnggrre EOnEEn@E|¥’ in

| ynphoma and | eukaem a type pat eseé conpoun represent a

therapy of choigesebthencalone, oL, 18, %@%”?ﬁ&ﬁ@ew £ 3R o@QPi?BB' ate

chenot herapy. The conpounds according to 2 e ITnvention also find

applicatiof ifntherhsest ks Shre CAF dhOVARE Ul BR i 5685€8a8URRyABe
at heroscl erosi s, post- angioplasty restenosis, in the treatnent of diseases

|i nked to thetlcoOnpbhcadhONSe W Chuddpeas HeVso¥bAShdNegithlt ERgLEE
endovascul ar prostheses and/or aorto 25 coronary artery by-passes or other
vascul ar transptlands hapecanel e, ype(dsophy ovavassuian) conplications of
myocardial infarction and various wvascular disorders.
The consequences of this pathology are morphological,
10 molecular and functional changes such as hypertrophy of
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 cardiomyocytes of newborn rats
15 modifies the profile of the corresponding genes to
contractile proteins leading to a foetal-type gene
profile. Additicnally, 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 JeJ., Witt S.A.,
Nieman M.L., Reiser P.J., Engle S.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



di abet es such as diabetic retinopathies. The conpounds 28 March 2006 39
according to the invention also find application in the treatnent of
chronic inflammtory di seases such as rheumatoid arthrg%gﬁ #ﬁEE
Finally, the conpounds according to the invention nmay he
treatment 5 of achondroplasia (ACH), hypgghondropl asia (HCH) and TD
(thanatrophoric dysplasia). According to another of its features, the

subj ect of the present invention is therefore a pharmaceutical comnposition

contai ni ng, afe@@ﬁtgF &gthggﬁﬁ ac@199 grgge QL ngl%hefgggorQIng to

the invention or one o S phar ceutlc ccep ab optionally
in conbinatiog,Mth opergL EPégthQEEtofaegrBEQEoEﬁbﬂkfl%ﬁgggge@E@ The said

exci pients are chosen according to 15 the pharnaceutica age form and

the desired npge @{he@dﬁaehggb@ylQgso@&akedswhkhnguaggeﬁeeee BEOWS e
i ntramuscul ar, 1 ntravenous, transdermal, transnucosal | ocal or rectal

The phar maceut £@l.a€08PoSIE L ONBi BCELEALRENt OcodDdt Be BheseBl bvention are
preferably adm nistered by the oral route. In the pharnaceuti cal
conposi ti ohs afctdeor pteseatbinygepbhorithr coraknadarahsineatisonbethe active
ingredients may be administered in a unit formfor 25 adm nistration, as a
m xture w th chmvieat$ ondl urehacsapceuyiocabéneanr aptagomthetappropriate unit
Forms for antiarrhythmics, anti-calcium 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
capillaries and in the vitreous humour of patients
suffering from proliferative retinopathies. A soluble
FGF receptor capable of binding both a-FGF and b-FGF is
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.




I Ni [ [ [ h 2006 40 are
adm ni stration conprise, for exanple, tablets, which 28 Mrc _
optionally scored, gelatine capsules, powders, granules and oral solutions

or suspensions. Wen a solid conposition in the formof tablets is
prepargd, the main active ingredient is 5 mxed with a plidrMasdu20eal

] i i te, talc, gum
vehicle such as gelatine, starch, |actosg; magnesium stearate, :
Arabic and the like. It is possible to coat the tablets with sucrose or

ot her appropriate materials, or 10 alternatively it is possible to treat

them so that they have %wr@%dadloghplegpgepg@ct1VI ty, I?P%%J?‘gg?/ent R

continuously rel ease a predeterm ned quantity o i Ve

he
reparation i niitdeadormd gelahingmlaeansu 'D?hPP YL xing t
gcthe ingredient with a diluent and pouring the n1x%ure %Efalned in soft

form may
or hard gel at imencoapsil@syar®s pPrepanidtOsdJe SY M tPrPlc £ldXi 5 0
contain ?he active ingredient together with a 20 sweetener, preferably

cal ori e-free, pretdnd graneberyrand z 1priadll paraieth asr aldd tdggsléh&
enhancer and an appropriate col ouring. Water-dispersible powders or

granul es mey ‘teomteaitrudid cact ing iicugrediientapase A STivd U@ W th 28 Ll sper si ng
agents, wetting agents or suspendi ng agents, such as polyvinyl pyrrolidone,
and with Smee@%ﬁeﬁngfe551on of this pathology. Thus, a-FGF and
b-FGF have been detected in the synovial tissue and in
the joint fluid of patients suffering from RA,
indicating that this growth factor is involved in the
10 initiation and/or progression of this pathology. 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 K.,
Kuga Y., Uchida 8., Kawaguchi H., Rheumatol, (1999),
Vol. 26, 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




flavour corrigents. 28 March 2006 41 The active ingredient may al so be
formulated in the formof mcrocapsules, oFtlonaIIytmﬁth one og. nnrg O
carriers or additives. In the pharmaceutical conpositions accordin

the present invention, the active ingredient may also 5§3Wﬁ”@%3098rn10f an
i ncl usi on conplex in cyclodextrins, the t ethers or their esters. The
quantity of active ingredient to be admnistered depends, as always, on

t he degree of 10 progression of the disease and the age and wei ght of the

atient. The ToOARPOSLIEPHS di t he, Ln ' for .oral
gdninistration, tﬁzTe$greé%gﬁ?éinggéggﬁnpﬁa%dxsg%éggeg?eOQS1tﬁ65700 ny. 35
The ol | owi ng-exaspéess i gi yeniwet bauk-olmbtation; o Lhushrateshhe presen

i nvention. 28 March 2006 42 PREPARATI ONS' Preparation ynt hesi s of

tert-butyl 2-ietiydmiol hahded-y)casDarBhe:rSedlod . ut 6. 45 pEh L 0F
potassiuﬁ1carbo;2?e and 6.3 g o% (72 mol ) of Ilthlungbron1 e are added to

10 g (48 mmoldndfleeal - batyls [¢PybtHEA- 2 yb ) s ByLbgai RapRt €chRs50 M of
acetonitrile, followed by 5 mM (62.4 muol)

suffering from these pathologies (Kanazawa S.,

Tsunoda T., Onuma E., Majima T., Kagiyama M.,

Kkuchi K., American Journal of Gastroenterology,

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

Larsson A., Gerdin B., Hallgren R., Scandinavian
Journal of Gastroenterology, (2000), Vol. 12, Prp. 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.

FGFR1, 2 and 3 are involved in the processes
of chronogenesis and Ostecogenesis. 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
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 (HECH) and TD {(Thanatophoric
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




of chloroacetone, and the mediumis heated under reflux 10 overnight. It
is cooled and 40 M of water and 11.7 g (62.4 nmol) of pot assi um car bonat e
are added, and the mediumis heated at 90C for 2 h 30 r%g Thﬁ_r ction
medi umis cool ed and extracted with ethyl acetate. 15 Thé®M&% |2g9 hase is
renoved after settling out, washed withsaahsaturat ed aqueous sodi um
chloride solution, dried over sodium sulphate and concentrated under
reduced pressure. The product is purified by flash chromatography on a

i | g t uene/et hyl . acet ate (95: m xture. 6.27
;I lo:‘ cg \(/:\A?: ;J(ram’rpo etlrcn'grl\(la]\q c{o}ﬁaeag'@toseéd?éeYid;fdlzlq:%’b% cﬁfefrh‘g %b’i_ rf?%aﬁﬁo 25
Preparation | wagsgntmesipﬁjrggodg-g@rtz)d _-'N-&J WXL%JSZCOI{F% hyl%?’ﬁ%%%é%]h%
yl)am ne 28 March 2006 43 This conmpound is obtalned according e
procedure as thel gRIROWNG of AreRmArAtHAN JouMsl NG r AL JSCh fsghi ba
reaction and starting with 2.47 g of

N- benzyl - N- metiyl. - N0[a( pyid .dinn-,2-py ) etaw1lsamne @ngk 5l of ae. 970 ny
of a yellow oil are obtained.” Yield: 34% Mass spectronetry (ES+ node): M

= 251 Prepdr abiforthkl linl@nSyntrhesiisnofextrimatth oy -2rmidhd dndadd zjne,

sane

on the binding of b-FGF and FGFR and which thus inhibit
the dimerization 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 applicaticen in
the treatment of any carcinoma having a high degree of
vascularization (lung, breast, prostate, cesophagus} 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
choice 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 vascular transplants
and cardiac hypertrophy or vascular complications of

diabetes such as diabetic retinopathies. The compounds



This compound is obtained starting with 2- (methoxynethyl)pyridine and
chl oroacetone, using the Tschitschibabin reaction. The product is isolated

in the formof a yellow oil which crystallizes in the ree Yi el d:
77.5% Mass spectronetry (ES+ node): M+ = 161.8 Preparat%ghkﬂ9h O§ynthe3|s
of 1-benzyl oxy-2-nethylindolizine This cgﬁpound i s obtained according to
the same procedure as that desribed in Preparation | using the

Tschitschi babin reaction. The product is isolated in the formof a 25

yellow ol l. Vil 9% 28 Nareh 2006 44, Prena rﬁtﬁ@ Oﬁ\g@/&ﬁ&? Lo

5- (chlorocarbonyl)-2[(2, 2,2 f uoroac an1n enzoa

Synt hesi s of 4ramthemi- (Fetdoxycar b %’135 45 21 mTDI) of
4-di met hyl am nopyridine are added to 2 59 (1 ﬁ (%ﬂ%?4 di oxo-1, 4-

di hydr o- 2H 3, rheimmma:zme:r&le@rsbwlﬂm@cmdldaﬂmw@?@ cdnbolind®d. Chem,
(1981), 24(6), 735-742] in solution 10 in 10 n of 'di met hyl or mam de and 10

m of met hanolaccoand riche aritheurieiehtheat etk atbSAGHOr: B tHINSreatifent
reaction nediumis concentrated under reduced pressure.
5 of achondroplasia (ACH), hypochondroplasia (HCH) and TD
{thanatrophoric dysplasia).

According to another of its features, the
subject of the present invention is therefore a
pharmaceutical composition containing, as active

10 ingredient, a compound of formula I according to the
invention or one of its pharmaceutically acceptable
salts, opticnally in combination with one or more inert
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, transmucosal,
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



The residue is taken up in water and extracted with ethyl acetate. The
organi ¢ phase is washed with a 15 saturated sodi um chl oride solution, dried
over sodium sul phate and concentrated under reduced pressure. The solid
obtained is taken up in ethyl acetate, filtered and dri2¥3March@0g6of a
white powder are obtained. Yield:840 20 Melting point: 224.5C 25 Step B
Synt hesi s of nethyl 3-(nethoxycarbonyl)-ﬂp[(z,2,2- trifluoroacetyl) am noj
benzoate 868 41 (6.15 mmol) of trifluoroacetic anhydride are rapidly added
to 1.0 g (5.12 _mmuol) .of fg _ani no- 3- (et hoxycar bonyl ) benzoic acid in
suspensi on i n®28 ¢R72008 £#5°F8%m 961 3HIER GrBiTetlitsne PO S0l ution is
stirred for gg ﬁh&g%e% at %ogn1t3 erature. The solution is concentrated
to dryness and he d obta 8 NS AR RT G SHTE 158 t-ane/ et hyl et her

SOl i
m xture and then filter ff..1.4 of .a.whi t.e wder are obtai ned
after drying. Yield: 9§afﬁbgtFﬁ&lgo%ﬁgpofégéof01§tE%ECf%§@1f) 7.27 mol)

o, L ona crfashiecend pesfhons oLyl R de Al A 0 754 m
5 mixed with a pharmaceutical vehicle such as gelatine,
starch, lactose, magnesium stearate, talc, gum Arabic
and the like.
It is possible to coat the tablets with
sucrose or other appropriate materials, or
10 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
15 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
20 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
25 dispersing agents, wetting agents or suspending agents,
such as polyvinylpyrrolidone, and with sweeteners or

flavour corrigents,



trifluoroacetyl)am no] benzoate in solution in 9 m of 15 dichl oronet hane,
and then the nmediumis heated under reflux for 90 mnutes. It is evaporated
to dryness, and the excess of thionyl chloride is carried away_h
coevaporation with toluene. 834 ng of acid chloride are28&ﬂ@§$ﬁgﬁﬁin t he
formof a yellow solid, which solid is %g'used as Is it wthout further
purification in the steps of benzoylation of the indolizines. Yield:
guantitative. 28 March 2006 46 EXAMPLES Exanple 1

(1-N®thoxy-2-nethy|indqlk;in}%R%J)(B-ne.ho

-4- i h I h
4.21 g (0.0195 nol) of 3-me oxy-i—ﬁgrﬁet 0 X%i%?f 5%%ho%§¥%ggé%%nfge3 g
(0.0186 nol) ;of k- rft?:,tljgrp@lgfI %{ir%itotsg:\élﬁ#ce%lslfm n ignoaéfel}&r}%% ra'éql on is

described in Preparation I'n “dichi'or oet hane,

and the medi gy ds Stidifed af- o tenperature for 4 hours. The reaction
mediumis poured over water. The organic phase is separated after settling

out, washed with an agueeus SAMIICYAAIMNA AN UL AL AL S W th
e

wat er, dried over sodium sul phate and concentrated under vacuum
residue i $ ptbi fhed iy selromateataphy, @he &dtilvLa GldiMnelddy) ng with

di chl oronet hane. After evaporation, 6.05 g of a yellow solid are obtained.
also be in the form of an inclusion complex in
cyclodextrins, their ethers or 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.



20 Yield: 95% Melting point: 287C Exanples 2 to 28 By carrying out the
procedure according to 25 the preparation described above, the conpounds
of formula I, for which A represents a radical -CO, which are described
in Table | below, are synthesized by 28 March 2006 47 ber2folliesgh 88061 t he
3-position of the indolizines variouslylﬁgbstituted at the 1- and
2-positions wwth suitably substituted berizoyl chlorides. 28 March 2006 48
TABLE | Melting point Ex- Yield (C anpl eRLR2ZR3Ra(% or mass spectronetry
(M) 20BnPhOMBRARIR - 30BnMeOVENO295153C 40BnMeHCO2Me70. 5110C

5OMecPr OVeNO2 OVeNO28265C

Preparation I

Synthesis of tert-butyl 2-methylindolizin-1l-ylcarbamate

11.7 g (62.4 mmol) of potassium carbonate and
6.3 g of (72 mmol) of lithium bromide are added to 10 g
(48 mmol) of tert-butyl { (pyridin-2-yl)methyl]carbamate
in 50 ml of acetonitrile, followed by 5 ml (62.4 mmol)
of chloroacetone, and the medium is heated under reflux
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.

The organic phase is removed after settling
out, washed with a saturated agueous 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
toluene/ethyl acetate (95:5) mixture. 6.27 g of a white
powder are collected.

Yield: 53%

Melting point: 111°C

Preparation IT

Synthesis of N;benzyl-NLmethyl-N;(2—methy1indolizin-1~

yl)amine




70VeMeHNOz88i 46C 8OVEMeHCO, Me92143C 90MeMeCO. MeH75121C 10WeMeNO2COz Me57138C
110veMeOMECO2Me88. 5145C 120VeMeHCH2C02Me7594C 13C02Et MeOVe- NO291137C

14CO, Et MeOVECO, Me45. 5141C 15C02Et PhOMVENO285151C 16C02Etg%;§é%&$88& 9C
17N( Me) BnMeOVENOROOMH = 430. 3 18NHBOCMeEOMENOR276MH = 476

19CO2ZEt MeCOVENO292137C 200MeMeCO2ZMeNC2100150C 210veMeNC2OMES0135C
22C02Et MeNO2OMe3060C 23COEt MeCO2MeNO292137C 24CNbNbCC2NbCNb69119C

250CZE! MeCOZNeQe12] 10C 260MecPr OO NeNCR3AMH = 395, 2 i
27NH- BOCMe COZMeNOz 8192 Gri28NH: Nﬁg%fgg&zgg(ga%dﬁgg tge gyl W =

methyl Et = ethyl BOC = tbutoxycar ony
same procedure as the compound of Preparation I, using

the Tschitschibabin reaction and starting with 2.47 g
of N-benzyl-N-methyl-N-[{pyridin-2-yl)methyl]amine and

5> chlorocacetone. 970 mg of a yellow oil are obtained.
Yield: 34%

Mass spectrometry (ES+ mode): MH+ = 251

Preparation III

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 0il which crystallizes in the
15 freezer.
Yield: 77.5%

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

Preparation IV

20 Synthesis of l-benzyloxy-2-methylindolizine
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 vyellow oil.

Yield: 39%



(1- Ami no- 2- et hyl i ndol i zi n- 3-yl ) (3-met hoxy-4- nitrophenyl ) nethanone 5 2.32
m of.trifluoroacetic acid are added dropwi se to a solution of 643 ng

(1.51 Mol ) of tert- butyl
3- (3- met hoxy- 4- ni t r obenzoyl ) - 2- met hyl i ndol i zi n-1- ylI car b&RAYRGE m  of

di chl oronet hane, cooled to 0OC. Once the jptroduction is conplete, the
mediumis 10 allowed to return to roomtenperature and it is stirred for 4
hours. The reaction nediumis poured over a saturated agueous potassium

carbonate sdtﬁﬂ%ggfgggoﬁ»Qracted w th ethyl acetate. The organic phase is

separated aft t, washed with a saturated 15 aqueous sodi um

chloride soIu@yﬁhhéyﬂgubeﬁgtﬁygﬂ5uqcﬁ%#fggg{b fg@fﬁ@tiaégd under
are ta up

reduced pressure. The crystals obtalne {'sbpropyl ether,

filtered of f, wwhdehmidde tyRORmoinG ] di¥da@nd then dried. 425 ng of a
brown solid are obtained. 20 Yield: 87% Mass spectronetry (ES+ node) MH =

326.3 By carryitegp eut the procedure according to the preparation described
above, the conmpounds of formula I, for which A represents a radical -CO

and 25 whi 6h Svetdesdrs kel 4-anbat-3 fmdtH e ABLEYNNRES FEE adid
deprotecting the amne at the 1-position of the indolizines with the aid
of trifluoroacetic acid.l528mdar(dh 20880 BABLE dimdoamielARSRAYiel d
are added to 2.5 g (12.1 mmol) of 2,4-dioxo-~1, 4-
dihydro-2H>3,lnbenzoxazine—6—carboxylic acid [described
in J. Med. Chem., (1981), 24(6), 735-742]1 in solution
10 in 10 ml of dimethylformamide and 10 ml of methanol,
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—(methoxycarbony1)—4-[(2,2,2-
trifluocroacetyl)amino]benzoate

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

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




Melting point (% (C) 30NH2MeCO2MeNOR291162C 31NH2MeCO2MeNHCOCF388231C 5
Exanple 32 N-[3-(3-Mthoxy-4-nitrobenzoyl)-2-nmethylindolizin-I- yl]

met hanesul phonam de 0.292 m (3.78 nmol) of nesyl chloride is added to a
sol ution of 350 ny (1.08 mml) of the 10 compound of Ex&#%Mardn29863 m of
pyridine, and the nediumis stirred at ropm tenperature for 4 hours. The
reaction mediumis concentrated under reduted pressure. The residue is
taken up in 1 N hydrochloric acid and extracted with dichloromethane. The

or gani ¢ phase 1 ettling opt,.washed with a saturated

aqgeous godiU&Fiﬁ%%r?ﬁg@éfﬁfﬁ%éﬁééﬁﬁﬁ%d N rs%tkﬁ{ﬁﬁ 5%l phateednger

concentrat ed wdefi edie T sigdue is . crystallized from

et hanol . 327 ny oflIgleI I o%gt ?ﬁﬁfﬁ@%‘?ﬁﬁ%{% n%lae. SOV B 1959% Mass

spectronetry (deSedmde)+M -(ﬂgﬁ, r : p1 | ¢ 33 Met hyl

SP[(1-{[(S-ﬁeghoxyphen;i)stghonyf%yﬁgﬁg?fgﬂa%QQP(§ ot AREE 25 SRS

et hyl i ndol i ziup 3ryla) qaihomd fedhl 2eh dnidluorpasetyl) A nol,henzoat e
od as

5 This conpound is prepared according to the same net € precedi ng
exanpl e, by swifghonyld#t iowf a white powder are obtained after

drying.

Yield: 99%

Melting point: 239°C

10 Step C
530 pul (7.27 mmol) of thionyl chloride and 3
drops of dimethylformamide are added to 784 mey
(2.69 mmol) of methyl 3—(methoxycarbonyl)—4—{(2,2,2~
trifluoroacetyl)aminolbenzoate in solution in 9 ml of
15 dichloromethane, and then the medium is heated under
reflux for 90 minutes. It is evapcrated 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 wused as is it without further purification in the steps
of benzoylation of the indolizines.

Yield: guantitative.



of methyl 5-[(1-am no-2-nethylindolizin-3-yl)carbonyl]-
2-12,2,2-trifluoroacetyl)am no] benzoate with 3 net hoxybenzenesul phonyl

chloride. 466 ng of a yellow 10 powder are obtained. Yield: 83% lting
poi nt: 220.5C Exanpl e 34 15 Met hyl 38 farch 2005
S-[(L-{[ (3-nmet hoxyani | i no) car bonyl am no} s 2-

nmet hyl i ndol i zi n-3-yl)carbonyl]-2-[(2,2,2- trifluoroacetyl) am no] benzoate
140 | (1.05 mmol) of 3-nmethoxyphenyl isocyanate are added to 400 ng (0.95
mrol ) of et heXxaleLB [ (I - am no- 2-net hylindoli zin-3-yl)carbonyl]-2-[2,2,2
trifluoroacetyl)am no] benzoate dissolved in 13 m of tetrahydrofuran. The
reaction mxture is heated at 40C for 20 hours and concentrated under

reduced pressure. The residue obtained is taken up in acetone, the solid
25 is filtercikaplant it is washed with acetone and then ethyl ether. 442
ng of a yell ow powder are obtained. Yield: 82% 28 March 2006 52 Melting

poi nt: 314C Eldarie thSty-2 médkbhbiyddlhzinepheby | 3fRetRbRyl4i- 5
(et hyl am no) i ndol i zi n- 3-yl ] met hanone Step A Synthesis of tert-butyl
3- (3- net hoxy-ni-trepkeryniloye tha@nomet hyl i ndol i zi n- 1-yl (net hyl ) car bamat e

4.21 g (0.0195 mol) of 3-methoxy-4-
nitrobenzoyl chloride are added to 3 g (0.0186 mol) of
I-methoxy-2-methylindolizine whose preparation is
described in Preparation III, dissolved in 50 ml of

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 out, washed
with an aqueous sodium bicarbonate solution and then

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

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 -CO0-, which

are described in Table I below, are synthesized by



3.05 g (7.2 mmol) of tert-butyl 3-(3-nethoxy 10

4-nitrobenzoyl )-2-nmethylindolizin-I-ylcarbamate in solution in 50 m of
tetrahydrofuran are added dropwise to 315 ng (7.9 muol)_of sodi um hydri de
(at. 60% as a dispersion in oil) in suspension in 10 m #%March 2006
tetrahydrofuran, cooled to OC. After stirring for 1 15 hour at 0C, 0.59 ni
(9.5 mml) of nethyl iodide is added while the mediumis maintained at 0OC
It is allowed to return to roomtenperature and it is stirred for 1 hour
The reaction [ .S s pour er. sat.ur at ueous .sodi um bi car bonat e
sol ution and g%qéggpggfgglﬁﬁ?ﬁ%étﬁy acetate’ ﬁ% OH@Q%%%%%&%% i's

separated af t gbr38ubliyng Bl ciRshed Witkh 3 Satur al gd . aqusous, §qdi um
chl oride solution, dried over sodium sulphate an oncent T at & der

reduced pressyuecandyZulseh caf o BRgSAl quned faam are obtained. 25
Yiel d: 96% Mass spectronetry (ESt node) "M+ = 2675328 March 2006 53 Step B
13 m of trifluoroacetic acid are added dropwise to a solution of 3.38 g
(7.7 mmol ) of the product obtained in Step Ain 60 m of dichloronethane,
5 cooled to OC. Wien the introduction is conplete, the nediumis allowed
to return to roomtenperature and it is stirred for 3 hours. The reaction
mediumis poured over a saturated aqueous sodi um bi carbonate sol uti on and



10 extracted with ethyl acetate. The organic phase is separated after
settling out, washed with a saturated aqueous sodi um chl oride sol ution,
dried over sodium sul phate and concentrated under reduced pressure. The
residue is purified by flash 15 chromat ography on a silié8MaChmP06| uting
with-a toluene/ethyl acetate (9/1) m xtyge. After evaporation, 2.2 g of a
red powder are obtained. Yield: 76% Mass spectronetry (ES+ node) M+ =
340.2 20 Exanples 36 and 37 By carrying out the procedure according to
Exanple 35 - Step A the conpounds of gaypgulfa |, for which A represents a
radi cal -CO and which are 25 described in the Table bel ow, are synthesized
by alkylating the pert-butyl carbamate at the 1-position of the

i ndol i zi nes th. 3- et hoxybenzylr chiorf de, 1 28 varch—2p06-54—the—presence
of sodi um hydridé i aqgolveﬁ% such: ag tefrahydrofigksh and Melting
di met hyl f or mgnamiele TABLE | 1{l 5 Exanpl R, R2R3R4Yilel dMpl tifg p@idihe(C) [$)or
mass spectro.| (MH)
(°c)
oxr
mass
spectrometry
{MH+)
2 OBn Ph OMe NO, 94 186°C
3 OBn Me | OMe NO, 95 153°C
4 OBn Me H CO.Me 70.5 110°C
5 OMe cPr | OMe NO, 81 112°C
6 OMe Ph OMe NO; 82 65°C
7 OMe Me H NO, 88 146°C
8 OMe Me H CO;Me 92 143°C
9 OMe Me | CO.Me H 75 121°C
10 OMe Me NO, CO:Me 57 138°C
11 OMe Me OMe COMe 88.5 145°C
12 OMe Me H CH,CO:Me 75 94°C
13 COEt | Me | OMe -NO, 91 137°C
14 CO:Et | Me | OMe CO;Me 45.5 141°C
15 COEt Ph OMe NO, 85 151°C
16 COzEt Me H COMe 98 139°C
17 N{Me)Bn | Me OMe NO, 90 MH+ = 430.3
18 NHBOC | Me OMe NO, 70 MH+ = 426.5
19 COsE: Me | CO:Me NO, 92 137°C
20 "OMe Me | CO:Me NO; 100 150°C
21 OMe Me NQ; OMe 90 135°C
22 CO.Et Me NO: OMe 30 60°C
23 CO.Et Me | CO-Me NO; 92 137°C
24 OMe Me | COMe OMe 69 119°C
25 CO:Er Me | CO.Me OMe 12 110°C
26 OMe cPr | CO-Me NGO, 34 MH" = 30952
27 NH-BOC | Me | CO:Me NO; 81 92°C
28 NH-BOC | Me | COMe NHCOCF; g1 226°C

5 Bn = benzyl
Me = methyl
Et = ethyl

BOC = tbutoxycarbonyl



36N( BCC) Bn- 3- OMeMeOVENO291MH = 546. 4 37N( BOC) Bn- 3- OveMeCO2MeNO28065C
Exanpl es 38 and 39 By carrying out the procedure according to Exanple 35 -

Step B, the conpounds of forrmula I, for 10 which A repr ts radi cal
-CCF and mhichngre described in Table IV below, are syntiégﬁyﬁa%ggg _
deprotecting the amine at the 1-position,of the indolizines with the aid
of trifluoroacetic acid. TABLE IV 15 Exg | eR, RZR3R4Yi el dMass spectro.
(9% (MH)  38NHBNn- 3- OVeMeOVENO289MH = 446. 3 39NHBNn- 3- OMeMeCO2ZMeNH299MH =
444. 4 Exanple 40 [1-(D nethyl am no)-2-nethylindolizin-3-yl](3-nmethoxy-4-
ni t rophenyl ) met hanone 28 March 2006 382 ng (1.1 mmol) of the conmpound of

Exanmple 21 ig Lieg in 10 nm of tetrahydrofuran are added dropw se to
44 mg (1.1 nnu¥§@%$—sugiun1hydride (at 60% in a dispersioninoil) in
suspensi on i n($-mhifb-5-hethahyAugh 16aR-3C09) 8d-hRcHbxyce the
i ntroduction is conplete, the nediumis aflowed to return to room
tenperature onetrdpheHyl)aBEnkABAe69 | (1.1 mol). of
5 2.32 ml of trifluoroacetic acid are added
dropwise to a soluticn of 643 mg (1.51 mmol) of tert-
butyl 3~ (3-methoxy-4-nitrobenzoyl)-2-methylindolizin-1-
ylcarbamate in 20 ml of dichloromethane, cooled to 0°C.
Once the introduction is 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 aqueous 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.



i odi de are added and the nediumis stirred at roomtenperature for
10 The reaction nediumis poured over a saturated aqueous sodi um
extracted with ethyl acetate. The organic phase is
washed with a saturated adfedasctsdddtim
gﬁbphate and concentrated under

met hyl
17 hours.
chloride solution and
separated after settling out,
chloride solution, dried over sodium 15
reduced pressure. The residue is purifie y chromat ography on a silica
colum, eluting with a toluene/ethyl acetate (95/5) mxture. 143 ng of an
orange-col oured foamare obtained. 20 Yield: 37% 25 Exanple 41
(1-[ (3- Met hoxybenzyl ) (met hyl ) am no] - 2- net hyl i ndol i zi n-
3-yl }(3-net hoxy- 4-ni trophenyl ) nmet hano (1.83 mol ) of caesium
TARLE 337

carbonate and 83 | (1.34 nmmol) of ne e are added to 542 ng (1.22
mol ) of {1-[(3- nethoxybenzyl)anlno) 2 28 March 2006 56
met hyl i ndol | 773 I}(J MEtoxy=—4=-t+ophenyhrethanone —in solutiaon in 15
m of di net hyF¥ | de” lTh’e Reagti & m|xt uRe i s| hended amexl&@g?f poidi
hours. 5 Thefm xture({is poured into a saturated >odL% chlori 6 sol utli on
and extract efl w fherhyl —agetatre. The—organte p.uqu dried sodi um
sul phat e and H, Me COMe NO; 162°C
31 NH; Me COMe | NHCOCF, 88 231°C
5 Example 32
N%[S—(3—M9thoxy—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
aqueous 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



concentrated under reduced pressure. The product is purified by

chromat ography on 10 silica gel, eluting with a toluene/ethyl acetate
(95/5) mixture. Ared gumis obtained. Yield: 96% Mass sgectronetry (ES+
nmode) M+ = 460.3 15 Exanple 42 Met hyl _ 28 March 2006

2- am.no- 5- ({1-[ 3- met hoxybenzyl ) ( et hyl )a%jno] - 2- _ _
nmet hyl i ndol i zi n- 3-yl } car bonyl ) benzoat e s conmpound is prepared according
to the sanme nethod as that described in the exanpl e above, 20 starting

ith 340 7 l), of met hyl 2-am no-5-
?}1-[(3-ng?hg%?%§ﬁg¥£§§%ino]-2-nethy|indolizin-3- yI}carbggyk%Fenzoate: 560
of an orangg- Ol ¢ sql jd_ar.e obtained., Yield: 80% ing point:
ggc 28 Mar ch g%(}g@%%rEjg(r}pls{ (l?gnﬁett ﬁ@%”{@:ﬁ@%’?@??ﬁ%ygiam no][ -62-5
t hyl i ndol i zi et | a2 - Jqarqi fd_u yl') am no] benzoat ¢
3?37yg (7.6 n#%?%ﬁ%ﬁﬁﬁgﬁxﬁgﬁgaS?J%g%#é?-;%r%st$%%ﬁ%ylan1no)phosphonlum

hexafluorophog&hqq%orggggknggm&n=éqﬁdyb%ﬂéenhylanine are added to 1.16 g

(7.6 nmmol) of 3-nethoxybenzoic aci ssolved in 30 mM  of

di met hyl f ommani de and 6@n1ls @brPiothlonMelhang.4Q e JEdi um i, stirred at

roomtenperature for
same method as the preceding example, by sulphonylation

of methyl 5—[(1—amino—2mmethylindolizin—3—y1)carbonyl]~
2-1[2,2,2-trifluorcacetyl)aminolbenzoate with 3-
methoxybenzenesulphonyl chloride. 466 mg of a yellow

10 powder are obtained.
Yield: B3%

Melting point: 220.5°C

Example 34

15 Methyl 5—[(1-{[(3—methoxyanilino)carbonylamino}—2~
methylindolizin-B—yl)carbonyl]—z—[(2,2,2-
trifluorocacetyl)aminc]benzoate

140 pl (1.05 mmol) of 3-methoxyphenyl
isocyanate are added to 400 mg (0.95 mmol) of methyl 5-

20 [(l—amino—2—methylindolizin—3—yl)carbonyl]"2~[2,2,2—
trifluoroacetyl)aminolbenzoate 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

25 1is filtered off and it is washed with acetone and then
ethyl ether. 442 mg of a yellow powder are obtained.

Yield: 82%




15 m nutes an

am no- 2-net hyl i ndol i zi n-3-yl )carbonyl ]-2-[2,2,2- trifluoroacetyl) am noj

benzoate are

yel | ow precip
I's washed wit
Yield: 60% 20
procedure acc
in Table V b
met hyl i ndol i z
5-[(1-am no-2
2-[2,2,2-trif
appropriate ¢
benzotri azol -
(BOP). 28 Mar

5

10

15

20

25

d then 3.04 g (7.2 mol ) of nmethyl 5-[(1-

added. After stirring for 16 hours at roomJ15 te ure, the
itate obtained in the reaction mediumis f4 Méﬁgggégé and it
h dichl oronet hane. 2.38 g a yell ow powder are obtained.

Melting point: 239C Exanpl’és 44 to 61 By carrying out the

ording to the nmethod described above, the conpounds descri bed

.are_synthesj.zed, by coupling (1-am no-2 25
ﬁ%?§§39)6§¥%§fh§Qé- -ni trophenyl ) net hanone or net hyl
-met hyl i ndol i zi n- 3-yl ) car bonyl ] -
| uoroacetyl )am no] benzoate with the 28 March 2006 58

Bikhaxyki @sacid in the presence of
vargiyfrr1s(dinethylanino)phosphoniun1 hexaf | uor ophosphat e

¢B-1HReRoRY - BARL R r¥piMeink 1 ) Epo-mRRR3R4Yi el d i ng
{methylamino) indelizin-3-yl]methanone
Step A
Synthesis of tert-butyl 3-(3-methoxy-4-nitrobenzoyl)-2-
methylindelizin-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 oil) 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



anpl e(% poi nt (C) 44NHCOPh- 4- Cl MeOVENQ, 76255C
45NHCOPh- 4- CO, MeMeOMENO, 88274C 46NHCOPh- 3- OVeMeOVENOLB86180C

47NHCOPh- 3- OVe- 4- NO, MeOVENCOR260286C 48NHCCPh-2,3-CWEN@CE%&%QH&%EE%%§215C
49NHCOPh- 2, 5- OMeMe CO2MeNHCOCF83214C 50NHCOPh- 3, 4- OVEMe COONVER 6260C
51NHCCPh- 3. 4, 5- OMeMeC02MeNHCOCF83259 C 52NHCOPh- 3, 5- OMeMeCO2MeNHCOCF374223C
53NHCOPh- 3- OVve  4- MeMeCO2MENHCOCF382251 C

54NHCOPh- 3, 4- et h3l er e&c Ky MeCO2 MeNHCOCF379245C 55NHCOPh- 3- Ove

4- Gl MeCO2MeNHERCE382264C 56NHCOPh- 3- OVe 4- FMeCO2MeNHCOCF327260C
57NHCOPh- 2, 5- Ove 4- Cl MeCOMENHCOCF382242C 58NHCO- 5- i ndol

| MeCO2MENHCOCF376186C 59MHEDPH £ 3¢ OVE 1 47 002Me e CO2MENI4Q00E377191C
60NHCOPh- 3- OCF3MeC02MeNHCOCF60258C 61NHCCPh-2,4,5-CWEN&%%f%%K#%IEF364253C 5

Exanpl e 62 Ndf3p3sdbtboxys4initeabenzaykk- & net hylkindgl iz e
yl]ggetanide 1.20 M (12.60 mmol ) of acetic gnhydrlde are added to 410 ny
(1.26 mmol) ofprfduanm abt2idd in Step A in 60 ml of dichloromethane,

met hyl i ndol i zi n- 3-yl ) ( 3- net hoxy- 4- ni tr ophenyl ) net hanone di ssolved in 10 n
of di chl ordrethahed TheOfe@acthen th#t inerbsustiibhed satom@a@tet, eRpRr at ur e
for 15 mnutes. The precipitate obtained is
medium 1s allowed to return to room temperature and it
is stirred for 3 hours.
The reaction medium is poured over a
saturated aqueous sodium bicarbonate solution and
10 extracted with ethyl acetate. The organic phase is
separated after settling out, washed with a saturated
agqueous 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




28 March 2006 60 filtered off and washed with ethyl ether and then dried
to give 295 ng of an orange-col oured powder. Yield: 63% Melting point: 238C
5 Exanpl e 63 3- Met hoxy- N-[ 3- ( 3- net hoxy- 4-ni trobenzoyl) - 2-

met hyl i ndol i zi n- 1- yl ] - N- met hyl benzani de 51 ng of sodi um4®/Maree20@@os
suspension in 10 oil) are added to 466 4(1.01 mol ) of 3-net hoxy- N[ 3-
(3-met hoxy-4-nitrobenzoyl)-2-nmethylindolizin-1- yl]benzam de in solution in
19 mM of tetrahydrofuran. The mediumis stirred at roomtenperature for 10
m nutes and t iodi.de are added. 15 After stirring for 2
hours, water ih;gl%ag%g? etng;%@:]s}/eéadcltL?%nhy%rdli {findhd tHeh $he Tiedt A5 s
extracted wt te. : ' . | S washed with a

sat ur at ed sod!iﬁé%iaﬁ%ggﬁ?}d%g}%o uatn?%ﬁ?l%dﬁgﬁg}d&oo\?%?a@odcﬁ ‘um sul phate and
concentrated under reduced pressure. 20 The product is purified by

chromat ography on silica gel, eluting with dichl oronethane. 435 ng of a
yell ow solid are obtained. Yield: 91%Agi#i fpypoi nt: 190C 25 28 March 2006
61

5
Example Ry R, R, R, vield ﬂglting
point (°C)
(%) or mass
spectro.
(MHE+)
36 N (BOC) Bn-3-0OMe Me OMe NO, 91 MH+ = 546.4
37 N(BOC)Bn-3-OMe | Me | COMe | NO, 80 65°C

Examples 38 and 39

By carrying out the procedure according to

Example 35 - Step B, the compounds of formula 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 trifluorcacetic acid.

TABLE IV
15
spectro.
(%) (MH+)
38 NHBn-3-0OMe Me | OMe | NO, gg | MHt = 446.3
39 NHEBn-3-OMe Me | CO;Me | NH, gg | MHt = 444.4

Example 40

[1—(Dimethy1amino)-2—methylindolizin—3-y1](3—methoxy-4~

nitrophenyl)methanone



Exanpl e 64 Methyl 5-({l-[(3-nethoxybenzoyl)(nethyl)am no]-2-

met hyl i ndol i zi n-3-yl} carbonyl)-2-nitrobenzoate This conpound is prepared
according to the 5 protocol described in the exanpl e above by nptgélat|ng
1.9 g (3.9 mol) of nmethyl 5-({1-[(3- 28March20

met hoxybenzoyl ) ani no] - 2- met hyl i ndol i zi n-3-yl ) carbonyl )- 2-nit robenzoat e
with nmethyl iodide. 1.85 g of a red sol i*f are obtained. 10 Yield: 84%
Mel ting point: 158.5C Exanple 65 Ethyl [3-(3-nethoxy-4-nLtrQben?oyI)-2 15
(trifluoromethyl)indolizjn;1-yl]carboxylate Step A Synthesis o

1-[ 2- ( 3- net hoxy-4-nitro§%1ﬂ‘%/-']12-1o 1Hy|<1(fpyﬁff92%||?ﬁrlﬂﬁﬁlﬂi%rﬁ%£wb¢ (5.78
nmml ) of pyridi;ne are .added t.o 0 1. 32 4. gnn 0

2- br omo- | - ( 3- (r%elt %&xf-oiudcnligtnr aphety If: Lt trfc?ﬁéy %%%‘%?E?Ibe‘i‘j“? PEiRe . Soc.

el SRS B0l 0 S 08 Jp L u ol e

the nmediumis stirre room Lerrpega ure | ather 15 added. the crystals

g‘regl u][ni : fefreggglﬂaf %Itv%/a%gjﬁe W t E%etoﬁ%q é?ﬁesr%t%edﬁ‘oenn % rie @ 9 65 g of

yel low cryst akstateeian8d, cooled to 0°C. Once the introduction
is complete, the medium is allowed to return to room
temperature over 1 hour, and then 69 pl (1.1 mmol). of
methyl iodide are added and the medium is stirred at
room temperature for 17 hours.

10 The reaction medium is poured over a
saturated aqueous sodium chloride 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

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 pl (1.34 mmol) of methyl iodide are added to 542 ng

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



: : o ;
Yield: 97%5 Melting point: 216C. Step B 500 ng (1.42 mml) o
1- [ 2-.( 3- net hoxy- 4- ni trophenyl)-2-oxoet hyl ] pyridi ni um br om de arefadded, 10
in portions, to 219 | (1.56 mmol) of trle;h%gan1nf |gflg?§. an:-é%OG
di met hyl f or mam de, followed by 1.06 nl (7. Irrm)mz Ot tapyri di necobal t(11)
4,4,4-trifluorocrotonate and 561 ny (0.252 nmol ) hpy necobal t (V1)
dichromate. The reaction nediumis heated at 90C for 6 oygs.nd er
medi umis cool ed and then p?ure? ov¢{ 1 PhhrdrgnggélCTﬁgloraanic ©hase is
e o o SIS SN O B SR ORI
and concentrated under edaced proszar sy BB S T ned T puriti ed
and concentrated under reg;ped erSSL”E;%dgérfwo'uc o5 ig di ngthane
b chromat ogr aphy on a 19id i GoldiMhi E .
4)?:7 ng of a 3e| | ow powder are obtained. Yiel gsvl%él%})ez% Er\grc ‘gog% 63
Mel ting point2163Guesanpl e 66 Ethyl
[ 3- (3- met hoxy-4-nitrobenzoyl)indolizin-I-

5 The mixture is poured into a saturated sodium

chloride scolution and extracted with ethyl acetate. The
organic phase is dried over sodium sulphate and
concentrated under reduced pressure.
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: 96%

Mass spectrometry (ES+ mode) MH+ = 460.3

15 Example 42

Methyl 2—amino-5—({1—[3—methoxybenzyl)(methyl)amino}-Z-
methylindolizin-B-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 Z-amino-5-
({lu[(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




5 yl]carboxyl ate This conpound is obtained according to the sane nethod as
the preceding exanple in Step B by 1,3- dipolar cycloaddition of

1-[ 2-(3-met hoxy-4- nitrophenyl)-2-oxoethyl]pyridinium bronm de (obtained in
10 Step A of the preceding exanple) with ethyl acrylate?&&mﬂﬁﬂ$Qﬂﬁpomder
I's obtained after purification by flash fhronatography on a silica colum,
eluting with dichloronethane. Yield: 78% 15 Melting point: 168C Exanple 67
(1- Hydr oxy-2- et hyl i ndol i zi n- 3-yl ) ( 3- met hoxy-4- nitrophenyl) net hanone 20 A

solution of 5 12 mppl ) of [1-(benzyl oxy-
2-nethy|indo|§§$é2§9yi'(3-nethoxy-4- ni t rophenyl ) net hanone, a conpound of
Exanple 3, in,-,30,nk_ tri £l uorpacetic_aci Ls hegted under reflux for
2 hours. 25 Qﬁ%tr%%g%i8&1né&%uﬁ$¥§°§¥§ﬁ8F3¥£gaﬂﬁ88? areduced pressure. The
residue is t . ] =@ ed_wiht n aqueous sodi um

bi car bonat e §§§€%¥§hh§8§%g%ﬁ %gfgﬁ?%%bgﬁgiaA?hT%é?é?, and then the organic
phase is dri@PifY§6r§Qg%g?%gﬁhfﬂéjﬁeﬂ??%g¥ap°rated under reduced

pressure. The product o 'S puri by 5 chronat ography on a silica
colum, elgting wWith a 3 37 g (7.6 mmol) of benzotriazol-l-yloxy-

tris{dimethylamino) phosphonium hexafluorophosphate
(BOP) and 2.1 ml of triethylamine are added to 1.16 g
(7.6 mmol) of 3-methoxybenzoic acid dissoclved 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-methylindelizin-3-yl)carbonyl]-2-[2,2,2~
trifluoroacetyl)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: 239°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)carbonylj-

2-[2,2,2-trifluorcacetyl)aminoc]lbenzoate with the



di chl or onet hane/ net hanol (99/1) m xture. 2.93 g of an orange-col oured
powder are obtained. Yield: 75% Melting point: 193C 10 Exanple 68 Met hyl

4- ({[ 3- (3- net hoxy-4-ni trobenzoyl)-2- nethylindolizin-I-yl)oxy}nmethyl)
benzoate 812 ng (3.37 nmol) of nethyl 4 15 (bronnnethyéﬁﬂ@ﬂﬁ%k@@p re added
to a solution of 1 g (3.06 mol) of (1- gédroxy 2-met hyl - 3-i ndol i zi nyl ) ( 3-
nmet hoxy- 4- ni t rophenyl ) net hanone in 16 i di met hyl formam de, in the
presence of 508 ngy (3.68 nmol) of pot assi um carbonate, and the nediumis

20 heated at 90C for .4 hours react,ion nedlun1|s poured over water and

extracted wt i th water, drie
d wi t RS T4¢ét SEEbomg i Gariit ‘phadde %feﬁaeé*rfeed % h dri ed
over sodi um sul phat e .and .evap rate t.0 d The uct, obtalned IS
FU{ifie? PK f%F%%&%géﬁgﬁhy%o % t %Flégggﬁﬁﬁaﬁl%ﬂﬁﬂi:P QEHVWF%

ol uene/ et hy ng of a yell ow powder are
obt ai ned. 28 %§%§%§68%§§%bpgké u(gg)PEg%l\/lelting poi nt: 154C Exanples 69 to
84 5 By carrying out the procedure according to the nethod described in

Exanpl e 68, the conpounds



described in Table VI bel ow are synthesized by alkylating _

(1- hydr oxy- 2- et hyl i ndol i zi n- 3-yl ) ( 3- met hoxy- 4- ni trophenyl ) met hanone wi th

appropriately 10 chosen hal ogenated derivatives. To obtain the compound of
Exanpl e 80, the conpound of Exanple 79 is subjected t_o%Sa Rl Pion. 28

March 2006 R, =OR 5 Conpounds of fornula_.la Exanpl eR Yield (% Mel ting poi nt
69CHZOBHS- 2C190173C 70CH206H5- 3C174179C PECH2C6H5- 4C182162C

72CH C6H5- 20Me84148C 73CH, C6H5- 30Me67. 5145C 74CH2C6H5- 40Me71135C

75CH2C6H5- 3C02Me57171 C 76CH CO, Et 911@&5@200%2652220

78( CH2) 2NMe226108C 79(CB) - OAc68G | 80CH ™" 0. 7 81CH2CN91.5176C

82i Pr19283C 83CH2cPr22111C 84CH2C6H5- 2- CO2Me82146C 28 March 2006 67 Exanpl e

85 Ex- R, R, R, R, Yield Mii;"

ample (%) point
{(°C)
44 NHCOPh-4-C Me | OMe NO. 76 255°C
45 NHCOPh-4-CO.Me Me | OMe NO, 88 274°C
46 NHCOPh-3-OMe Me | OMe NO: 36 180°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 | COMe | NHCOCF, 83 214°C
50 NHCOPh-3,4-OMe Me | COMe | NHCOCF, | 76 260°C
51 NHCOPh-3.4,5-OMe Me | COMe | NHCOCF, | 83 259 °C
52 NHCOPh-3,5-OMe Me | COMe | NHCOCE, 74 223°C
53 NHCOPh-3-OMe4-Me | Me | COMe | NHCOCF, | 82 251 °C
54 | NHCOPh-34-methylenediony] Me | COMe | NHCOCE, | 79 245°C
55 NHCOPh-3-OMe 4-Ci Me | CO.Me | NHCOCF, | 82 264°C
56 NHCOPh-3-OMe 4-F Me | COMe | NHCOCK: | 27 260°C
57 NHCOPh25-0Med-Cl_ | Me | COMe | NHCOCE, | 82 242°C
58 NHCO-5-indolyl Me | cOMe | NHCOCE, | 76 186°C
59 | NHCOPh-3-OMe 4-COMe | Me | coMe | NHCOCE, | 77 191°C
60 NHCOPh-3-OCF, Me | coMe | NHCOCF, | €0 258°C
61 NHCOPh-2.4,5-OMe Me | CO:Me | NHCOCF, | 64 253°C

5 Example 62

N-[3-(3-Methoxy-4-nitrobenzoyl)-2-methylindolizin-1-
yl]lacetamide
1.20 ml (12.60 mmol) of acetic anhydride are
added to 410 mg (1.26 mmol) of (l-amino-2-
10 methylindolizin~3—yl)(3*methoxy—4~nitrophenyl}methanone
dissolved in 10 ml of dichloromethane.
The reaction mixture is stirred at room

temperature for 15 minutes. The precipitate obtained is




Met hyl 4- [(1-hydroxy-2-nmethylindolizin-3- yl) carbonyl] benzoate 8.75 m
(86.37 mmol ) of cycl ohexene are added 5 to 3.45 g (8.64 mmol ) of nethyl
4-[(1- (benzyl oxy)-2- nethylindolizin-3-yl)carbonyl]benzoate in 40 m of
ethanol, in the presence of 690 ng of 10% Pd/ C, and the 2&d@rem2086heat ed
under. reflux for one hour. The reaction rg%pll umis cooled to room 10
tenperature and the catalyst is renoved by filtration on talc. The
filtrate is under reduced pressure. The product obtained is purified by
chr omat ogr aph I di chl oro t hane/ rret hanol
(98/ 2) mxtur)e&fﬂg:egke;d oc%@&%%%grhahnege Cot \r,\\géjdympo%?aﬁ? T % obt SR ndeted vi el d:

93. 5% Mel ti ng tREiditie ¥ORC Examl.g, rMgt
4-{[ 1- (2- et hoxy- 2 oxoet hoxy) - 2- et ﬁb%a%ﬁ] ol 17Zi n-reéj ﬁci da‘?%onyl } benzoate 202

| (1.78 mmol) yafelet: hw_?)ﬁbrormacet ate are added to 500 ng (1.62 mmol) of

met hyl 4-[ (1-hydroxy-2- methylindolizin-3-yl)carbonyl]benzoate, a conpound
of 25 Exanpl eM@Stiimy P imt :0f23di°net hyl formam de, in the presence of 268 ng
(1.94 mol ) of potassium carbonate, and the nediumis heated at 90C for
one hour. 28 March 2006 68 The reaction nediumis cool ed, poured over

wat er and extracted with ethyl acetate, and then
Example 63

3"Methoxy—NL[3~(3-methoxy—4—nitrobenzoyl)—2;
methylindolizin—l—yl]-NLmethylbenzamide
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—
yllbenzamide in sclution in 19 ml of tetrahydrcfuran.

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 sodium chloride solution, dried over sodium
sulphate and concentrated under reduced pressure.

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

Yield: 91%

Melting point: 190°C




separated after settling out. The organic phase is washed wth water,

dried over sodium sul phate and 5 evaporated under reduced pressure. The

product obtained is purified by chromatography on a silica col um,

eluting with a toluene/ethyl acetate (9/1) mxture. 570 @§ March 36 ow

powder are obtained. Yield: 89% 10 Melting point: 84.5C Exanple 87 Mt hyl

4- ({I -] (3-nmet hoxybenzyl ) oxy] - 2- met hyl i ndoli zi n- 3-yl} carbonyl) benzoate 15

Thi s conmpound i s obtained according to the sanme procedure as that of

Exanpl e 86, bg#%ggﬂgﬂggion of methyl 4-[(I|-hydroxy-2-nethylindolizin-3

yl ) car bonyl | bénz th 3-nmet hoxybenzyl brom de. A yell ow powder is

obt ai ned whi cRefkA1s sat; 13106G3 - i : %025 l.e 88

3- ( 3- Met hoxy- 4- ni ?Eoberfz{oyﬁ)cé?Z?%g;ﬁﬁ%Y%ﬁ o%@ll%n(ﬂ% ABR) % acid 26.2

of 1 N sodi unmbytiyainde1akenadd 61315 of et hyl
¥ ¢4 } R rbdn! H).%.%f@%ﬁﬁénﬁﬁé%ﬂ

3- (3- nmet hoxy-4-ni trobenzoyl)- 2-nethylindoli zi n-1-ylCar ate, a conmpound
of 28 March 2006 69 Examplie t3mpoRkepPalke r.di .he procedure of
mﬁo €6 @ ﬁggglg%c%%d%EgiQo %%

Exanpl e 1 by benzoyl ation of ethyl (2-methylindoliZin- ) Carbidxyl ate
described Pn ProCheml 8oecribd863h, the example above by methylating
1.9 g (3.9 mmol) of methyl 5-~{({1-[(3-
methoxybenzoyl)amino]—2—methylindolizin—3~yl}carbonyl)—
Z-nitrobenzoate 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-l-yl]carboxylate
Step A
Synthesis of 1—[2-(3—methoxy—4—nitrophenyl)-
2-oxoethyl]pyridinium bromide
467 pl (5.78 mmol) of pyridine are added to
20 1.32 g (4.82 mmcl) of 2—bromo~l—(3-methoxy—4—
nitrophenyl)—l-ethanone, described in Bull. Soc. Chim.
Fr., (1962), 2255-2261, in solution in 13 ml of
acetonitrile, and the medium is stirred at room
temperature for 5 hours.

The reaction medium is precipitated.




pp. 3277-3280 -, in suspension in 50 m of dioxane, and 5 the nediumis
heat.ed under reflux for 17 hours. The reaction nmediumis concentrated
under reduced pressure. The residue is taken up in water, washed with
ethyl ether, and the mediumis separated after settling®darch 2696 aqueous
phase is acidified to pH 6 with a potass% m 10 hydrogen sul phate sol ution
and extracted with ethyl acetate. The o %anic phase is washed with water,
dried over sodium sul phate and concentrated under reduced pressure. 4.9 g

of an orange-col oured obt ai ned.. 15 Yiel d: antitative Melting
poi nt: 215C Exanpl e 89H§g€§% $£ﬁer Is agged ghe crystgfs are

3- (3- net hoxy-# I t 20 1- b . 0.61 m
(4(34nﬁnof§ygﬁt?$%%§%y éﬁ?ﬁﬁa%gggdg%%ﬁ %Q%%fsoF%?loﬁnﬁfggr Oﬁg ge12 nmol )

of the acid of. ¢Fxammt @ﬁlédﬂ é—@ m of gdigef mde, foll 0""90'1 in
portions, by 983 ng (2%52 nmol y %enz%triag%%iﬁégg

onxytrls(dlmﬁkﬂxiaﬁrnp)phosphonlun1 hexaf | uor ophosphate. The nediumis
stirred for 5 mn at 28 March 2006 70 room tenperature and then 182 ng

(2.22 moly ofelteirhy l@anine: lydgachl ori de are added. The reaction nmediumi s
stirred overnight at roomtenperature, poured over water and extracted
with 5 ethyl acetate. The organic phase is separated after
Step B
500 mg (1.42 mmol) of i-[2-(3-methoxy-4-
nitrophenyl)-2-oxoethyl])pyridinium bromide are added,

10 in portions, to 219 pl (1.56 mmol) of triethylamine in
4.5 ml of dimethylformamide, followed by 1.06 mi
(7.08 mmol) of ethyl 4,4,4-trifluorocrotonate and
561 mg (0.92 mmol) of tetrapyridinecobalt (II)
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 vellow powder are
obtained.

Yield: 71%



settling out, washed with water, dried over sodium sul phate and
concentrated under reduced pressure. The product is purified by
chromat ography on a silica colum, eluting w th dichloronmethane/ net hanol
10 (98/2). 700 ng of a yell ow powder are obtained. Yiel d28d#gscetdGbg
poi nt: 188C Exanple 90 15 Et hyl 2-({[3-(3-gethoxy-4-nitrobenzoyl)-2-
nethylindoIizin-l-yl]carbonyl}anino)aceta@ Thi s conmpound i s obtained
according to the sane nmethod as the precedi ng conpound, by coupling 3-
(3-nethoxy-4-nﬁéigp§§2%¥£%£2-g§§§ylindolizin-I- 20 yl carboxylic acid wth
et hyl gl ycinate hydrochl oride. e product is purified by chromat ography on
a silica colum, eluting with dichloronethane/ nethanol (93/7). A yellow
powder is obtained. Yield: 86%25 Melting point: 191C 28 March 2006 71
Exanpl e 91 1-Bedhwky-@6net hyl -3-[(4- nitrophenyl)sul phonyl]indolizine 5
690 nmg (3.1 mol) of Z-nitrobenzenesul phonyl chloride in solutionin 4 m
of 1, 2-di chl orBigtyRNES af B-maekiae, @@Qrémer((j, %erag%ggi&;{rgt hoxy- 2-

I C

1
nmet hyl i ndol i zi ne dissolved in 8 mM of 1, 2- or oet hane, and the nedi um
is stirred at ykomrboxylate

This compound is obtained according to the
same method as the preceding example in Step B by 1,3~
dipolar cycloaddition of 1-[2-(3-methoxy-4-
nitrophenyl)—2—oxoethyl]pyridinium bromide (obtained in

10 Step A of the breceding example) with ethyl acrylate. A
vellow 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—B—yl)(3—methcxy—4—
nitrophenyl)}methanocne

20 A solution of 5 g (12 mmol) of [1- (benzyloxy-
2—methy1indolizin—3-yl](3-methoxy—4—
nitrophenyl)methanone, a compound of Example 3, in
30 ml of trifluoroacetic 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




10 tenperature for 20 hours. The reaction nediumis poured over water and
di chl oronet hane. The organic phase is separated after settling out, washed
with water, dried over sodi um sul phate and concentrated de r%%uced
pressure. 15 The product is purified by chromatography %% 140084 col um,
el uting with cycl ohexane/ ethyl acetate /1). 330 ng of a yellow oil are
obtai ned. Yield: 31% 20 Exanple 92 1-Methoxy-2-nethyl-3-[(3-

ni t rophenyl ) sul phonyl ]i ndoli zi ne This conpound is prepared according to the
protocol described.for_the e | e above, phonyl.ation of 1 g (6.2
mrol ) of 1- ne?%g glﬁn ﬁ%ghVF§ﬁggFE?Fneaﬁﬁtﬁ¥§ Foﬁéﬁféﬁésﬁpﬁﬁﬁnﬁﬁ

chl ori de. o] y ow ol | e obt ai.ned. 28 March 06 72 Yleld 98%
Exanmpl e 93 So |g%?S£Y€ gga FTlsul a§§ ?nﬁeFH?PPEBSFQZPH r geduc
yI)suIphonyl]?ggggﬁgeaC|d Thi s conmpound i s obtained accordlng to the sane
procedure as the conpound of Exanple 91, by sul phonyl ati on. of

1- met hoxy- 2- ”Ethy|'ndo'TKenﬁr&ﬂﬁ@t4obEQHHéﬁsEEpEBQXEQE zgLe acid. The
product is purified by 10 flash chromatograp n-a SI colum, eluting
Wi th dlChﬁor@ﬁﬁéﬂ@@@éﬁéﬁﬁ9n§n(8/%lllégocgguﬁﬁ,aeiﬁkhgw with a

dichloromethane/methanol (99/1) mixture. 2.93 g of an

orange-coloured powder are obtained.

Yield: 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)benzoate are added to a solution of 1 g
(3.06 mmol) of (1-hydroxy-2-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.



powder are obtained. Yield: 11% The product, dissolved in nethanol, is 15
salified by addi ng one equivalent of 1 N sodium hydroxide. The nethanol is
evaporated off and the residue is crystallized from acetope. ng groduct
is filtered, washed with acetone and then with ethyl et4eMarghdC8fied. 100
ng of sodiumsalt are obtained in the 20 61‘5orm of a yellow powder. Melting
point: 175C 28 March 2006 73 Exanple 94
(4- Am no- 3- net hoxyphenyl ) ( 1- met hoxy- 2- net hyl i ndol i zi n- 3-yl ) net hanone 700
ng of 10% Pd/ G . a 40 6 g5 (0.0176 nol) of
(1- met hoxy- 2- cr?eltae{ﬁ:} géf{f%d"ol i zi nyl) (3- nethoxy-4-nitrophenyl)nethanone, a
conpound of I in .l . of ethanol, followed by 35.71 m (0. 352
nol ) of cycl o%?r%er% éjnodlﬁéo%édicum is heated wunder reflux for 2 hours.
The reaction nmediumis 10 cooled, filtered over talc and the catalyst is
washed w th dichloronethane. The filtrate is concentrated under reduced
pressure. The Exesipdiess i6D ttakega up in dichl oronet hane. The organi c phase is
washed with 1 N sodrum hydroxi de and then with water, dried over sodium 15
sul phate asd concent rat & wderyihedueed HHLEIWRdue Wb Alidy Uel | ow
powder are recovered. The product is salified by dissolving the

the method described in Example 68, the compounds

described in Table VI below are synthesized by
alkylating (1-hydroxy-2-methylindolizin-3-y1) (3-
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.



powder obtai ned above in 60 m of dichloronethane plus 20 m of nethanol,
and then adding 21 ml of 1 N 20 hydrochloric acid in ethyl ether. After

addi ng ethyl ether, the precipitate obtained is filtered off, washed wth
ethyl ether and then dried. 5.4 g of a yellow powder in28MrreBAS6 de form
are recovered. Yield: 88% 25 Melting poi nt. 198C 28 March 2006 74 Exanpl es
95 to 117 By carrying out the procedure according to the preparation
descri bed above, the conpounds described in Table VIl bel ow are

synt hesi zed by 5 reducing the nitro fuﬂgﬁ.}? group of the conpounds of
formula la with cycl ohexene in the presence of 10% Pd/C as catal yst. 28

March 2006 a o o 0000, VUU

OR’
N -
CH,
Nt/ oMe
0 NO,
R, = OR’

Compounds of formula Ia

R’ Yield (%) Melting point
CH,C¢H;-2C1 90 173°C
CH,C¢Hs-3Cl 74 179°C
CH,C¢H;-4Cl 82 162°C

CH.CsH;-20Me 84 148°C
CH.CeH;-30Me 07.5 145°C
CHaCe¢Hs-40Me 71 135°C
CH>C:Hs-3CO;Me 57 171°C
CH,CO,E1 91 127°C
CH,CONH, 65 222°C
_{CHz):NMe, 26 108°C
(CH:)-0Ac 68 Oil
(CH:).QH 90 142°C
CH,CN 91.5 176°C
iPr 19 283°C
CHaxcPr 22 111°C
CH,CeH;-2-CO,Me 82 146°C
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Example 85

Methyl 4-[(l-hydroxy-2-methylindolizin-3-
yl) carbonyl]lbenzoate

8.75 ml (86.37 mmol) of cyclohexene are added
to 3.45 g (8.64 mmol) of methyl 4-[(l-(benzyloxy)-2-
methylindelizin-3-yl)carbonyl]lbenzoate in 40 ml of
ethanol, in the presence cof 690 mg of 10% Pd/C, and the
medium is heated under reflux for one hour.

The reaction medium is cooled to room
temperature and the catalyst is removed by filtration
on talc. The filtrate is under reduced pressure.

The product obtained is purified by
chromatography on a silica column, eluting with a
dichloromethane/methanol (98/2) mixture. 2.5 g of an
orange-coloured powder are obtained,

Yield: 93.5%

Melting point: 192°C

Example B6

Methyl 4-{[1l-(2-ethoxy-2-oxocethoxy)-2-methylindolizin-
3-yl]lcarbonyl}benzoate

202 pl1 (1.78 mmol) of ethyl bromoacetate are
added to 500 mg (1.62 mmol) of methyl 4-[(1-hydroxy-2-
methylindolizin-3-yl)carbonyllbenzoate, a compound of
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.

N Qo
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The reaction medium is cooled, poured over
water and extracted with ethyl acetate, and then
separated after settling out. The organic phase is
washed with water, dried over sodium sulphate and
evaporated under reduced pressure. The product obtained
is purified by chromatography on a silica column,
eluting with a toluene/ethyl acetate (9/1) mixture.

570 mg of a yellow powder are cbtained.
Yield: 89%

Melting point: 84.5°C

Example 87

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

This compound is obtained according to the
same procedure as that of Example 86, by O-alkylation
of methyl 4-{(l-hydroxy-2-methylindolizin-3-
yl}carbonyl]lbenzoate with 3-methoxybenzyl bromide. A
yellow powder is obtained which melts at 106°C.

Yield: 76%

Example 88

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

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-l-ylcarboxylate, a compound of
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Example 13 ~ prepared according to the procedure of
Example 1 by benzoylation of ethyl (2-methylindolizin-
l-yl)carboxylate described in J. Chem. Soc., (1963),
pp. 3277-3280 -, in Suspensicon in 50 ml of dioxane, and
the medium is heated under reflux for 17 hours. The
reaction medium is concentrated under reduced pressure.
The residue is tazken up in water, washed with ethyl
ether, and the medium is separated after settling out.
The aqueous phase is acidified to PH 6 with a potassium
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.

Yield: quantitative

Melting point: 215°C

Example 89

N-Ethyl 3—(3-methoxy—4—nitrobenzoyl)—2~methylindolizin—
l-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-
yloxytris(dimethylamino)phosphonium

hexafluorophosphate. The medium is stirred for 5 min at
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rocm temperature and then 182 mg (2.22 mmol) of
ethylamine hydrochloride are added.

The reaction medium is stirred cvernight at
room temperature, poured over water and extracted with
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 chromatography on
a silica column, eluting with dichloromethane/methanol
(98/2). 700 mg of a yellow powder are cbtained.

Yield: 87%

Melting point: 188°C

Example 90

Ethyl 2-({[3-(3-methoxy-4-nitrobenzoyl)-2-
methylindolizin-1-yl]carbonyl}aminoc)acetate
This compound is obtained according to the
same method as the preceding compound, by coupling 3-
(3-methoxy-4-nitrobenzoyl)-2-methylindolizin-1-
ylcarboxylic 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%

Melting point: 191°C



OQuxxtjooz; 00 00am V popUUUUWIOp u Ox zz z ~ Dr0Qoo0--- | .. 28 March
2006 76 Exanple 118 (4- Am no- 3- net hoxyphenyl ) {1-[ (2-chl or obenzyl ) oxy] - 2-
met hyl i ndol i zi n- 3-yl } met hanone hydrochl ori de 47 ng of 10% Pd/ C are added to
470,my 5 (1.04 nmol) of {1-[(2-chlorobenzyl)oxy]-2- 28 March 2006

met hyl i ndol i zi n- 3-yl } (3- met hoxy-4-ni trophenyl ) met hanone in 5 m of

met hanol and 10 ml of dichl oronethane, fdllowed by 253 | (5.21 nmol) of
hydrazi ne hydrate, and the nmediumis stirred at roomtenperature 10
overnight. The reaction nediumis filtered on talc and the catalyst is
washed with nethanol. The filtrate is concentrated under reduced

Example 91

1-Methoxy-2-methyl-3-1 (4~
nitrophenyl) sulphonyl]indolizine
5 690 mg (3.1 mmol) of 4-nitrobenzenesulphonyl

chloride in solution in 4 ml of 1,2-dichloroethane 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 cyclchexane/ethyl acetate
(9/1). 330 mg of a yellow oil are obtained.

Yield: 31%

20 Example 92

1-Methoxy-2-methyl-3-[ (3~
nitrophenyl)sulphonyl]indolizine
This compound is prepared according to the
protoccol 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 0il are obtained.




pressure. The residue is taken up in ethyl acetate, the organic phase is
washed with a saturated aqueous sodium 15 chloride solution, dried over
sodi um sul phate and concentrat ed under reduced pressure. 460 ng of a yell ow
powder are recovered. The product is salified by dissol vithiylarble 2006wder
obt ai ned above in a m xture of ethyl acetate and 20 nethanol, and then
1.25m (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 etywdiet hese and then dried. 440 ng of a yell ow powder are
recovered in the formof 25 the hydrochloride 0.65H20. Yield: 90% Melting
point: 177C 28 March 2006 77 Exanples 119 to 140 By carrying out the
procedure according to the preparation described in Exanple 118, the
conpounds 5 desmplzed3n Table VIII bel ow are synthesized by reducing the
nitro functional group of the conpounds of fornula la wth hydrazine

hydrate in th&oghesesad tofof W% MAdkfe taRAlAlnly 25 MY £0; 2066 H H H Al

5 yl)sulphonyljbenzoic acid

This compound is obtained according to the
same procedure as the compound of Exanple 91, by
sulphonylation of l~methoxy—2—methylindoli;ine 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 product, dissolved in methancl, 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 éroduct 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
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Example 94

(4~Amino-3-methoxyphenyl) (1-methoxy-2-methylindolizin-
3-yl)methanone

700 mg of 10% Pd/C are added to 6 g
(0.0176 mol) of {l1-methoxy-2-methyl~3-indolizinyl) (3-
methoxy—-4-nitrophenyl)methancne, 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
cooled, filtered over talec 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
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
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%

Melting point: 198°C
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Examples 95 to 117

By carrying out the procedure according to
the preparation described above, the compounds
described in Table VII below are synthesized by

5 reducing the nitro functional group of the compounds of
formula Ia with cyclohexene in the presence of 10% Pd/C

as catalyst.
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Example 118

(4-Amino-3-methoxyphenyl) {1-[ (2-chlorobenzyl)oxy] -2~
methylindolizin-3-yl}methanone hydrochloride

47 mg of 10% Pd/C are added to 470 mg
(1.04 mmol}) of {l1-[(Z2-chlorobenzyl)oxy]-2-
methylindolizin-3-yl} {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
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 agueous sodium
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
methanol, and then 1.25ml1 (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
the hydrochloride 0.65H,0.
Yield: 90%

Melting point: 177°C



N 00 ~-1 00O O0x Z OOO00 c¢cnO OO NOOUCh ninz 00 28 March 2006
80 Exanple 141 4-Chloro-N[3-(4-am no-3-net hoxybenzoyl) - 2-

28 March 2006

Examples 119 to 140

By carrying out the procedure according to
the preparation described in Example 118, the compounds
5 described in Table VIII below are synthesized by
reducing the nitro functional group ¢f the compounds of
formula TIa with hydrazine hydrate in the presence of

10% Pd/C as catalyst.



met hyl i ndol i zi n-1 -yl ] benzam de A m xture of 384 ng (0.83 mmol) of 4-chl oro-
5 N-T3-(3-nethoxy-4-nitrobenzoyl)-2-nethylindolizin-I- yl]benzam de and 115
ng of platinumoxide in 9 m of dinethylformam de is stirred, under 5 bar
of hydrogen, at roomtenperature for 24 hours, and then28iMarsheé@®n talc.
The filtrate is concentrated under reduced 10 pressure. The product is
purified by chromatography on silica gel, eluting wth tol uene/ acet one
(9/1 to 82). 1 m of 1 N hydrochloric acid in ethyl ether is added to

t he yel |l ow powder obtained, suspended in 5 ml of 15 dichl oronmet hane and 5
m of nethanol. The precipitate obtained is filtered off, washed with
acetone and then dissolved in 2 ml of nethanol and 40 ml of water. The
hydrochl ori de thus obtained is freeze-dried. 162 ng of an orange-col oured
powder are obtained. 20 Yield: 50% Melting point: 191C Exanpl e 142
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reaction nmediumis poured over water and ethyl acetate. 5 The organi c phase
is separated after settling out, washed with water, dried over sodium

sul phate and concentrated under reduced pressure. 340 ng of an

or ange- col oured powder are obtained, which powder is usEdviarethad@6 f urt her
purification in the subsequent 10 nitro reduction step. Yield: 90% Mel ting
poi nt: 142C Exanple 143 15 Sodium salt of 4-[(l-methoxy-2-nethyl - 3-

i ndol i zi nyl) carbonyl]benzoic acid 2.45 m of 1 N sodium hydroxide are
added to 720 ng (2.23 mmol) of nethyl 4-[(I-nmethoxy-2-

met hyl i ndol i zi n-3-yl ) carbonyl ] benzoate, a conpound of 20 Exanple 8, in
solution in 15 m of nethanol plus 15 mM of dioxane, and the nediumis
stirred at room tenperature overnight. The reaction nmediumis
concentrat ed under reduced pressure. The residue is taken up in water,
washed with ethyl ether and 25 separated after settling out. The aqueous
acidified wwth 1 N hydrochloric acid and extracted with

phase is
di chl or onet hane| , 28 Nar ci POD6I 8 The orgapicghaseri s washed with water
dried over sod_i sul phat nd ¢oncentrated urder teduced pressure. 700
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5 methanol and then one equivalent of 1 N sodium hydroxide is added. The
solution obtained is concentrated under reduced pressure. The residue is

crystallized fromacetone. The product is filtered off, washed with
acgtone and then with ethyl ether, dried. 10 and 680 ny &f MarbldQK powder

are obtained. Yield (Na salt): 92% Meltipg point > 400C Exanpl es 144 to
157 15 By carrying out the procedure accogglng to the nethod described in
Exanpl e 143, the conmpounds described in Table | X bel ow are synt hesi zed by

L ; : f formula

T 28 Narch 2OPTIBIETREEE | X M Exarpl efi NPoPay+l ASal tSI 1 6 (%1 ng. poi nt
144 OVe Me CIIH¢¢ﬁloro~N>[3—(4—amino—B—methoxybenzoyl)—2—
methylindolizin-1-yl]benzamide

A mixture of 384 mg (0.83 mmol) of 4-chloro-
NFEB—(3wmethoxy—4—nitrobenzoyl)—2—methylindolizin—1—
yl]lbenzamide and 115 mg of platinum oxide in 9 ml of
dimethylformamide is stirred, under 5 bar of hydrogen,
at room temperature for 24 hours, and then filtered on
talc. The filtrate is concentrated under reduced
pressure.

The product is purified by chromatography on
silica gel, eluting with toluene/acetone (9/1 to 8/2).
1l ml of 1 N hydrochloric acid in ethyl ether is added
to the yellow powder obtained, suspended in 5 ml of
dichloromethane and 5 ml of methanol. 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-dried. 162 mg of
an orange-coloured powder are obtained.
Yield: 50%

Melting point: 191°C

Example 142

[1—(2—Hydroxyethoxy)-2—methylindolizin-3~y1](3—methoxy-
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}~




76 Na 218C 1450veMeNO2CO2H85Na265C 1460veMeNH2CO2ZH7 7Na315C
1470Bn- 3- OMMeHCO_H81Na, 0. 7H, 0268C 1480VeMeOMECO2HB87Na, 1H20235C

O 258C
1490VEMEHCH2COPHOINA, 0. 7H20. 248C 150 OV Me CORH NHR Na,
151.0MeMeCORHNCR83Na, 0. 95H20164C 1520VeMe CORHOVE92Na., 088%@@]1%@%

249C O
153HVeCOZ2ZHNH, 95Na, 1. 3H20300C 1540MecPr CE2HNH2100Na, 1. 75H
155N( Me) COPh- 3- OMeMeCO2HNH277- 230C Na, 3.2 H20 156NHBn- 3- OVeMe CO2HNH283Na,

1. 15H20164C 157N( Me) Bn- 3- OMMeCO- HNH278Na, 1. 2H, 0211C 5 Exanpl e 158
Z-methylindolizin~1-yl)oxylethyl acetate, a compound of

Example 79, dissclved in 6 ml of dioxane, and the
mecdium is stirred at room temperature for 6 hours. The
reaction medium is poured over water and ethyl acetate.
5 The organic phase is separated after settling out,
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—[(1—methoxy—2—methyl—3-

indolizinyl)carbonyl]lbenzoic 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]benzoate, 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- ({I - [ 3- met hoxybenzoyl ) am no] - 2-

met hyl i ndol i zi n- 3-yl } car bonyl ) benzoic acid 6.6 m of a sodi um hydroxi de
solution (2 N) are added to 3.31 g (6.0 nmol) of nethyl 5- - 10
neLhoxybenzoyI)anino]-2-nethy|indolizin-3-y|}carbonyl)-zaiﬂg&%‘ééé%
2-122,2-trifluoroacetyl)am no] benzoate ig» suspension in 40 m of dioxane
and 20 m of nethanol. The reaction nediumis heated under reflux for 2.5
hours, and then it is allowed to return to roomtenperature and 15
concentrated under reduce@d pRRSSUNEphER residue . pbial is. t nup in a
sat urated agueous sodi um bicarbonaE% sol ution aﬁﬁpeig#g§g§3%Wi?§gg?ﬁyl

acetate. Afteredecadtiati 6mlothe cAGUHROUSRRASE Jte AUd ad W ddy 28 March
2006 84 a nol ar hydrochloric acid solution. The precipitate obtained is

filtered off, Prhesoughl y (asiged fwiathh owateke - cand i hoRear pacuum 2.4 g
of a yellow powder are obtained. 5 Yield: 90% Melting point: 290C Na salt,
monohydr at e: fBEeiA§dpovhi ch285@dExanpl enspefdiea 174 210 By grarryi ng out the
procedure according to the nmethod descri bed above, the conpounds of
formula I, > iReWhrERlA2pEpEESantSe- €Quiandewhi off ar & desdrirbed in  Table X
bel ow, are synthesized by hydrolysing the nethyl ester and the

trifIuoroacetgﬁﬁﬁﬁxﬁgeRQSaﬁﬁdR@-1§hﬂdﬁﬁlgbébunphydduﬁﬁdés
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.
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TABLE IX

Exanple R R | & Ry Yield Salts Melting
(%) point

144 OMe Me |CO.H H 76 Na 218°C
145 OMe Me | NO; | COH | 85 Na 265°C
146 OMe Me | NH: | CO.H | 77 Na 315°C
147 OBn-3-OMe Me | H COH | 81 | Na07H,0 | 268°C
148 OMe Me |OMe| COH | 87 Na, 1H;0 235°C
149 OMe Me | H |CHCOH| 91 | Na07H,0 | 248°C
150 OMe Me [COH| NH; 98 Na, 1H:0 258°C
151 OMe Me |COH| NO; 83 | Na, 0.95H,0 | 164°C
152 OMe Me [COH| OMe 92 | Na 0.65H;,0 | 318°C
153 H Me |COH| NH, 95 | Na, 13H0 | 300°C
154 OMe cPr [COH| NH, 100 | Na, L7SH,0 | 249°C
155 |NMe)COPh3-OMe| Me |COH| N, 77 | Na,32H0 | 230°C
156 NHBn-3-OMe | Me |COH| NH, 83 | Na, LISH,O | 164°C

| 157 | N(Me)Bn-3-OMe | Me | CO.H NH, 78 | Na, 1.2H0 211°C

5 Example 158

2—Amino-5—({1—[3—methoxybenzoyl)amino]—2—
methylindolizin—B—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—trifluoroacetyl)amino]benzoate 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 aqueous sodium
bicarbonate solution and extracted with ethyl acetate.

After decantation, the aqueous phase is acidified with
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a molar hydrochloric acid solution. The precipitate
obtained is filtered off, thoroughly washed with water
and dried under wvacuum. 2.4 g of a yellow powder are
obtained.

Yield: 90%

Melting point: 290°C

Na salt, monohydrate: melting point: 265°C

Examples 159 to 174

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 trifluoroacetamide of R3 and R4

with sodium hydroxide.
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- 159 NEICOPh-2,3-OMe. Me | CO.H | NH; 75 Nz, 3.0 520 | 236°C
7 -
2 160 NFCOPh-2,5-OMe Me | CO:H | NH; 77 Na, 2.5 H:0 | 265°C
= 61 NECOPh-3,4-OMe Me | COH | NHz 79 Na, 2.0 H;0 | 33i°C
x 162 NHCOPhA-3.4,5-OMe Me | COJF | NE 92 Na, 1.5 H.0 | 349°C
m 63 NECOPh-3,5-OMe Me | CO.H | NHz 71 Na, 2.0 1;0 | 293°C
S “ea NECOPh-(3-OMeyd-Me Me | CO.H | NH, 78 Na, 1.0 H.0 | 277°C
S© 65 | NHCOPh-3,4-methylenedioxy | Me | COH | NH; 04 Na, 1.8 H:O0 | 2400°C
mo 166 NHCOPR( 4-C)-3-OMe Me | CO-H | NHZ 67 Na, 3.0 ;0. | 320°C
S 167 NHCOP({ 4-F)3-OMe Me | COH | NH: 72 Na, 2.25, 00| 276°C .
82 168 NTICOPR(4-C)2.5-OMe M= | CO.H | NHa 82 Na, 2.5 5,0 | 280°C
S 160 NHCO-5-indolyl Me | COH | NH; BG Na. 2.8 ;0 | 206°C
cx 170 NHCOPR(3-OMe)d-COH | Me | COzH | Nt 74 2Na, 25 FLO | 323°C
c W 171 NHCOPHh-3-OCFEs Me | COH | NHz 76 Na, 1.5 HxO 321°C
£° 172 NILCOPh-2.4,5-OMe Me | CO-H | NH» S3 Na, 25,0 | 272°C
“ v 173 NHSO:Ph-3-OMe Me | CO-H | NH 50 Na, 2 Hz0 338°C
mJ_ 174 NHCONHPh3-OMe Me | CO.H | NH; 75 Na, 1.2 1.0 | 378°C
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Example 175

3~ (4-Amino-3-methoxybenzoyl)-2-methylindolizin-1-
ylcarboxylic acid

30 ml of 2 N sodium hydroxide are added to

S 2.1 g (5.96 mmol) of ethyl 3-(4-amino-3-

methoxybenzoyl) -Z-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
aqueous 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
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3- (4- Am no- 3- met hoxybenzoyl ) - 2-met hyl i ndol i zi n-1 - yl carboxylic %ﬁkF 30 n
of .2 N sodi um hydroxi de are added to 28 March 2
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Examples 176 to 185

By carrying out the procedure according to
the preparation described above, the compounds
described in Table XI below are synthesized by

5 saponification of the ester functional group contained
in the substituent R, of the compounds of formula Id, in

which A represents a radical -CCO-, with sodium

hydroxide.
10 TABLE XI
Example Ry R, Rj R, Yield Salts Melting

(%} peint

: (°C)

176 OCH,CO,H Me |3-OMe | 4-NH; 91 - 227°C

177 CONHCH,CG;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-CQ.H Me | 3-OMe | 4-NH, 76 Na, 0.7H,O 216°C

180 C0O-H Ce¢Hs | 3-OMe | 4-NH; 84 Na, 1.25H,0 305°C

181 OBn-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,O 330°C

183 CO-H H 3-OMe | 4-NH, G0 Na, L9H,Q 254°C

184 CO-H Me | 3-NH, | 4-OMe 91 Na, 1H,0O 225°C

185 NHCOPh-4-COH [ Me OMe NH, 48 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-1i-
20 ylcarboxylate in solution in 20 ml of dioxane plus

20 ml of ethancl, and the medium is heated under reflux



52.19g (596 mol) of ethyl 3-(4-am no-3-
met hoxybenzoyl ) - 2-nmet hyl -1 -i ndol i zi necarboxylate in solution in 30 m of

di oxane, and the nmediumis heated wunder reflux for 20 hours. The reaction
medi.umis concentrated under reduced pressure. 10 The r@8iMafehi200Baken up

in water, washed with ethyl ether and seggrat ed after settling out. The
aqueous phase is acidified to pH 6.5 with 10% aqueous potassi um hydr ogen

sul phate solution and extracted with ethyl acetate. The organic phase is

washed with cel L ed e i um sul.phat e and concentrat ed under
reduced pres\gﬁ%% ?L.}gog£%f Tag%e%?%gvgﬁ%ﬁd@?d F8 1Bbfarreatrytefdundsy, Two

7ol 11 ng point - 2540 Ty droenTor) B8. L o6 11Rg: pof AEe" S48CIBEVRAFEN 2006 87
or opar ati on descr i bed Above b CoRboTaS ULLE T Bet I n 14T 61 8% bel ow are
The subst | tuent RI 0 the conpounds of° for il & 1a "1 . Wil ch A represents. a
radical -GG, hydrtvcaditing Ly addexhdJABLE X n ethyl acetate. The
organic phase is washed with water, dried over sodium
sulphate and concentrated under reduced pressure.
650 mg of a yellow powder are obtained, which powder is
suspended in 20 ml of methanol, and then 4.02 ml of 1 N
10 sodium hydroxide (2 e€g.} are added.
The solution obtained is concentrated undexr
reduced pressure. The residue is crystallized from
acetone. The product is filtered off, washed with
acetone and then with ethyl ether and dried. 700 mg of
15 a yellow powder are obtained.

Yield, disodium salt, dihydrate: 81%

Melting point: > 400°C

Examples 187 to 191

20 By carrying out the procedure according to
Example 186, the compounds described in Table XII below
are synthesized by saponification of the ester
functional groups contained in the substituents R; and
Rq of the compounds of formula I, in which A represents

25 a radical -CO-, with 1 N sodium hydroxide.




Yield Melting Exanpl eRLR2 R3Rq(% Sal t spoint (C) 1760CH2CO2HMe

3- Ove4- NH291227C 177CONHCH, CO Hve 3- OVe4- NH290Na, 0.951420297C

1780Bn- 3- CO2HVe 3- OVe4- NH, 84Na, 1. 25H0207C 1790Bn- 4- CO, HVE_ 3- OVe4- NH276Na,

0. 7H2O216C 180CORHCBHS 3- OVe4- NH284Na, 1.251420305C 181CEHMarenz008

3- OVie4- NH2100Na, 1.5H QDec. 174 182CO2HCF3g g- Ove4- NH287Na, 1H2G830C
183C0214H 3- OVe4- NH290Na, 1.9140254C 184CC2HNE 3-NH, 4- OVe91Na, 1H, O225C
185NHCOPh- 4- CO2HVE OVENH248HCI 256C Exanpl e 186 15 Di sodi um salt of

3- (4-carboxybenzoyl ) - 2-met hyl - i ndol i giag7§ ¥hgar boxylic acid 7.47 m of 1 N
sodi um hydroxi de are added to 910 ng (2.49 mmol) of ethyl 3-[4-

(met hoxycar bonyl ) benzoyl ] - 2-met hyl i ndol i zin-1 20 yl carboxyl ate in solution

in 20 M of difoxane EILS 20 m Jof etrhanoff, andrthe medium-is—heated—under
ref lux 28 I\/archE% g8 f8 6 |hBurs.®The rRach i gieltedi udrits cpiekmng at ed
under reduced pressurg. The residie is taken jup i) water, washgd wigh

ethyl ether and separated after| seftling| out.| The aqueous phage is
acidified wth3N-5-hydrochloric—acid and extlracted with ethy| HC®tate.

as 137 OCH,CO.H | Me |  H | CO.H 90 INa, 2H,0 | >400°C
188 COH |Me| OMe | con 96 INa1SH,0 | 323°C
189 CO.H !Me| COoH | NH 82 2Na, LOH,0 | 336°C
190 COH | Mel com | No, 96 INa, 25H,0 | 321°C
191 COH | Me| CO-H | OMe 66 INa, L4H0 | 310°C

5 Example 192

(4*{[3—(Dibutylamino)propyl]amino}—3—methoxyphenyl)(1-
methoxy-2-methylindolizin-3-yl)methanone hydrochloride
700 mg (2.25 mmol) of {4-amino-3-

methoxyphenyl)(1—methoxy—z—methylindolizin—3—

10 yl)methanone, a compound described in Example 94,
dissolved in 5 ml of tetrahydrofuran, are added to
278.4 mg (2.25 mmol) of potassium tert-butoxide in 5 ml
of tetrahydrofuran, and the medium is stirred for 15
minutes at room temperature.

15 510.5 mg (2.48 mmol) of dibutylaminopropyl
chloride in 5 ml of tetrahydrofuran are then added, and
the medium is heated under reflux overnight.

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

20 organic phase is separated after settling out, washed
with water, dried over sodium sulphate and concentrated

under reduced pressure.




organi ¢ phase is washed wth water, dried over sodium sul phate and
contentrated under reduced pressure. 650 ng of a yellom/pomder are
obt ai ned, which powder is suspended in 20 m of nethan Q% 4.02 m
of 1 N 10 sodium hydroxide (2 eq.) are added. The solu &Wa8 t ed is
concentrated under reduced pressure. Thg residue is crystallized from
acetone. The product is filtered off, Hed with acetone and then with
et hyl ether and dri ed. 700 ng of 15 a yellom/pomder are obtained Yi el d,

di sodi um sal t, dihydratey %%6 N% tlngggo lEQ Rﬁ ngg ﬁga@ gggto 191 20
anpl Unds

By carrying out the proce g accordin

described in Jable; XLI .Qel,ow gi§8§xﬁtP§§hzgdd?¥P§ago%%§T%%%|on E@%h?he

ester functional groups confalne € 'sub uen

conpounds of foymul ank, thBnWhighy ApEeprigsents 25 a radical -CO-, with 1 N
sodi um hydr oxi de. 28 March 2 06 59 TABLE Xl | Yield Melting Exanpl e

RIR2Z( ) Sal  spoi nt () 167 QEHBE0, HB9ORN. 3HRQP4A0CLEMERE2NA, 1. S5H, 0323C
189 CO2HMeCO~H:. : Nj | 4822Na, 1.9H, 033

5 obtained, which resin is salified in ethyl ether by
adding one equivalent of 1 N hydrochloric acid in ethyl
ether.

The crystals obtained are filtered off,
washed with ethyl ether and dried. An orange-coloured
10 powder is obtained in the form of the hydrochloride,
1.25H;0.
Yield: 65%

Melting point: 51°C

15 Example 193

[3-Methoxy-4- (methylamino)phenyl] (1-methoxy-2-
methylindolizin-3-yl)methancne hydrochloride

This compound is obtained according to the
same procedure as that described in Example 192, by

20 alkylating (4-amino-3-methoxyphenyl} (1-methoxy-2-

methylindolizin-3-yl)methanone with methyl iodide. A
yellow powder is obtained.
Yield: 45%

Melting point: 172°C



190 CO2HMeCO, HNO2962Na, 2.5H, 321C 191 CO2HMeCO2HOWVE662Na, | AH, 031PC 5
Exanple 192 (4-([3-(D butyl am no)propyl | am no) - 3- net hoxyphenyl ) ( 1-

met hoxy- 2- met hyl i ndol i zi n- 3-yl ) net hanone hydrochl ori de 700 ny 52.25 nmol )

of (-4-anino-3- net hoxyphenyl ) (1- nmet hoxy- 2- net hyl i ndol i zi #8#dargh 2006

yl ) met hanone, a conpound described in Exagple 94, dissolved in 5 nl of
tetrahydrofuran, are added to 278.4 ng (2.25 mol) of potassium
tert-butoxide in 5 mM of tetrahydrofuran, and the nmediumis stirred for 15
m nutes at rodaxampberd®dre. 15 510.5 ng (2.48 mmol) of di butyl am nopropyl
chloride in 5 g; 8L3t€trahydrofuran are then added, and the nediumis

heat ed under r&#t Uk3 ol gt amThe) pLasd i Pam iR UAL ur ed
over water and then extracted mﬁthpethglpaceta?esl¥%gﬁ§%b§g8§2gquhase is
separ at ed af t &3¢ Re%Y T 3phenyl ivddbizin 3hy Wphethadbhed over sodi um

sul phate and &quentrated ~under reduced pressure. 28 March 2006 90 The
product is purt¥ ¥QF%®“%%Fhﬁ%tography on a silica colum, eluting with a
dichlorone%@ane/acetone (9/1) and then (1/1) mxture. 700 ng of an
orange- col oured resin ar®Bighthiarthrahights esha ismsapidieduin sthyl

et her by adding . one equivalent of 1 N hydrochloric acid in ethyl ether.
2 d%sc 1bed 1n Example 192, by alkylating (4-amino-

3-methoxyphenyl)(1—methoxy—2—phenylindolizin—3—

yl)methanone, a compound of Example 95, with

dibutylaminopropyl chloride. An orange-coloured powder
10 is obtained (dihydrochloride: 1.3H,0).

Yield: 37%

Melting point: 158°C

Example 195

15 Ethyl 2—{2~methoxy—4-[(1—methoxy—Z—methylindolizin—B—
yl)carbonyl]anilino}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 vellow powder is

obtained.
Yield: 60.5%

Melting point: 125°C




The crystals obtained are filtered off, washed with ethyl ether and dried.
An or ange-col oured 10 powder is obtained in the formof the hydrochl oride,
1. 25H20. Yield: 65% Melting point: 51C 15 Exanple 193

[ 3- Met hoxy- 4- (met hyl ani no) phenyl ] ( 1- met hoxy- 2- 28 March 2006

met hyl i ndol i zi n- 3-yl ) net hanone hydr ochl oepde This conpound is obtained
according to the sane procedure as that described in Exanple 192, by 20
al kyl ati ng (4-am no-3-nmet hoxyphenyl ) (1- met hoxy- 2

met hyl i ndol i zEragpyk) d®bhanone with nethyl iodide. A yellow powder is
obtained. Yield: 45% Melting point: 172C 28 March 2006 91 Exanple 194
(4-{[ 3- (Di but gréérHerpeapyhtdtilnuptBoxgtRexethelinHelizin-3-

met hoxy- 2- phenyl i ndol i zi n- 3-y1) net hanone di hydrochl ori de 5 Obt ai ned
according to Yiécééhénﬁiéééé&iBOAQCEthataQédcribed in Exanple 192, by

al kyl ati ng (4-am no- 3-net hoxyphenyl) (1-nmet hoxy-2-phenylindoli zin-3

yl ) met hanone, a conpound- &f Eiaﬁélé Y5sodiiuh hatboky Hamameprapyld ¢kl ori de.

An orange-golfured powder _10 is obtained (dihydrochloride: 1.3H20). Yield:
37% g {2.52 mmol) of ethyl 2-{2-methoxy-4-[ (1-methoxy-2-

methylindolizin—B-yl)carbonyl]anilino}acetate, a
compound obtained in Example 195, in solution in 10 ml
of ethanol, and the medium is stirred at room
temperature overnight. The reaction medium is
1¢ concentrated under reduced Pressure. The residue is
taken up in water, washed with ethyl ether and
separated after settling out. The aqueous phase is
neutralized with 1 N hydrochloric acid. The precipitate
formed is filtered off, washed with water, dried and
15 then taken up in ethyl ether, filtered and dried. A
vellow powder is obtained.
Yield: 48.5%

Melting point: 196°C

20 Example 197

Ethyl 2-{2—methoxy—4—[(1-methoxy-2—phenylindolizin-B-
yl)carbonyl]anilino}acetate
This compound was obtained according to the
method described in Example 192, by alkylating (4-
25 amino—3-methoxyphenyl)(l—methoxy—2—phenylindolizin—B—
yl)methanone, a compound of Example 95, with ethyl

bromoacetate. A yellow powder is obtained.



Melting point: 158C Exanple 195 15 Et hyl
2-{2- et hoxy-4-[ (1- met hoxy- 2-net hyl i ndol i zi n-3- yl)carbonyl ]Janilino}acetate
Thi s conmpound was obtai ned according to the same procedure as, that
described in Exanple 192, by alkylating 28 March 2006
(4-am no- 3- net hoxyphenyl ) (1- met hoxy-2- 20 et hylindol i zi n-3-yl) et hanone, a
conpound of Exanple 94, with ethyl brompatet ate. A yel | ow powder is
obtained. Yield: 60.5% Melting point: 125C 28 March 2006 92 Exanpl e 196
2-{2-N®thoxy-€¢ég&;n?époxy-2-nethyIindolizin-3- yl ) carbonyl ] ani |l ino)acetic
acid 3.15 mM © N sodi um hydroxi de are added to 5 1 g (2.52 mmol) of
et hyl 2-{2- -4- 1 (A- et y=2- nethylindolizin-3-yl)
carbonyl]an?ﬁ?no?é& t%%%?@g f%%ﬁ%ound obtained in Exanple 195, in solution
in 10 M of ethanol, and the nmediumis stirred at room tenperature
overnight. The reaction nmediumis 10 concentrated under reduced pressure.
The residue igkarpienmow in water, washed with ethyl ether and separated
after settling out. The aqueous phase is neutralized with 1 N hydrochloric
aci d. The Preni {d-Mdtthodpraed(l -Sndtnd.af il i dny WBSESH; M fhsvater, dried and
15 then taken up in ethyl ether, filtéered and dried. A
yl)carbonyllanilinc}acetic acid

Obtained according to the same procedure as
the compound of Example 196, by saponification of ethyl
2-{2-methoxy-4-[ (1-methoxy-2-phenylindolizin-3-

10 yl)carbonyl]anilinolacetate, a compound of Example 197,
with 1 N sodium hydroxide. A vyellow powder is obtained.
Yield: 80%

Melting point: 206°C

15 Example 199

3—(Dibuty1amino)—N;{Z—methoxy—4—[(l—methoxy-Z-
methylindolizin-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




yel | ow powder is obtained. Yield: 48.5% Mlting point: 196C 20 Exanple 197
Et hyl 2-{2-nmet hoxy-4-[(I|-nethoxy-2-phenylindoli zin-3-

yl ) carbonyl ]Janilino)acetate This conpound was obtai ned or di o the
net hod described in Exanple 192, by al kylating (4- 25 A fidrch Bob
anihp-S-nethoxyphenyI)(1-nethoxy-2-phenybhndolizin-3- yl ) met hanone, a
conpound of Exanple 95, with ethyl bronbacetate. A yell ow powder is
obt ai ned. 28 March 2006 93 Yield: 78% Melting point: 132C Exanple 198 5

AR T R O

aci d Qbtai ned accor e sane pr Exanpl e

196, by saponjfi L.an of et hyl
2-{2-nethoxy-%-%%%ﬁﬁgfhoxy-Z-phenylindolizin-3 10

yl ) carbonyl ] ani | i no}ace e : : l; it hal I um
hydr oxi de. A yellom/pomgg% FégéﬁﬁgP253919$95?§?H§§&%%§F9i?Eggiﬁgz%ﬁgac 15

Exanpl e 199 grBDhbut yhani no) hHﬁ%:aEhﬂﬁﬁy-éf[ﬁabﬁ%khgﬁxh%-are
met hyl i ndol i zi n- 3-yl) carbony?]phenyl}propanan1de ydrochl ori de
5 added, and then the medium is heated under reflux for 7
hours. The 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. 2.6 g of
10 product are cbtained, which product is salified by

adding 1 N hydrochloric acid in ethyl ether. A yellow
powder is cobtained (hydrochloride, 0.25H,0).
Yield: 65%

Melting point: 82°C

15
Example 200
3-(Dibutylamino) -N-{2-methoxy~4-[ (1-methoxy-2-
phenylindolizin~-3-yl) carbonyl]phenyl}propanamide
hydrochloride

20 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-
phenylindolizin-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




2.5 mM (17.7 mol) of triethylamne are added 20 to 2.5 g (8.06 nmol) of
(4-am no- 3- net hoxyphenyl ) (1- net hoxy-2-net hyli ndol i zi n- 3-yl ) met hanone, a
conpound of Exanple 94, in 20 m of dichloronethane coaled to 5C

fol lowed by 846 | (8.86 nmol) of 3-chl oropropionyl chl &8 M@r¢m2988 ution in
10 mM of dichloronethane, and 25 the nediumis stirred for 3 hours at room
tenperature. The reaction nmediumis washeéd with water and then with a

sat urated aqueous sodium chloride solution, dried 28 March 2006 94 over
sodi um sul phate and concentrated under reduced pressure. The residue
obtained is dissolved in 40 mM of ethanol and 1.7 g (13.2 mmol) of

di but yl am ne g&gmglgdggg, and then the nediumis heated under reflux for 7
hours. The re mis concentrated under reduced pressure. The

product is pugifbefieR¥UoxGhyaratagy 2B _g i l. _f£luting with a
dichIoronethane?nethan8f9(98ﬁg) %E%@%% . 23§&§Y3§9f%§$naﬂhéf are obtai ned,

whi ch productynycggbbgyggpggn ddica¢ ahilehydrochloric acid in ethyl ether.
A yell ow powder is obtalned (hydrochloride, 0.25H20) Yield: 65% Melting

point: 82Cs515 Exanpl e 208is3chRobuhyl aaisnebriifumethexyridd (s melhoxy- 2-
phenyl i ndol i zi n- 3-yl) carbonyl ] phenyl } pr opanam de
same procedure as that described in Example 199, by
acylation of (4-amino-3-methoxyphenyl) (1-methoxy-2-
. methylindolizin-3-yl)methanone, a compound of
Example 94, with acetyl chloride. The product is
10 purified by flash chromatography on silica, eluting
with a dichloromethane/methancl (99:1) mixture. A
yellow powder is obtained (0.3H,0).
Yield: 73%
Melting point: 180°C
15
Example 202

Ethyl 2-methoxy-4-[ (1-methoxy-2-methylindolizin-3-
yl)carbonyl]phenylcarbamate
This compound was obtained according to the

20 same procedure as that described in Example 199 by

acylation of (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.
25 A yellow powder is obtained.

Yield: 41%

Melting point: 140°C



hydrochl oride 20 This conpound was obtained according to the sane
procedure as that described in Exanple 199, by acylation of .
(4-am no- 3- met hoxyphenyl ) ( 1- met hoxy-2- phenylindoli zi n- 3-yl ) net hanone with

3-chl or opr opi ony

chloride, followed by am nation w t h28iNMai208Ge. A 25

yel l-ow powder is obtained (hydrochloridegghem hydrate), Yield: 52% Melting
point: 190C 28 March 2006 95 Exanple 201

N-{2- Met hoxy-4-[ (| - met hoxy- 2- net hyl i ndol i zi n-3- yl) _
carbonyl ] phenyl }acet am de 5 This conpound was obtained according to the
same procedure as that described in Exanple 199, by acylation of

(4- am no- 3- neEkampbepPB) ( 1- net hoxy-2 , nethylindoli zi n-3-yl ) et hanone, a

conmpound of Exanp

e 94, with acetyl chloride. The product is 10 purified

by flash chroiehplraphy3endsbhitgdamehe) ppgpanby]azdinebhekgratiane/ net hanol

(99:1) mxture.

A

yel | ow powder is obtained (0.3H20) Yield: 73% Melting

poi nt: 180C Ieethexnyt2-ReEh¥lhpiclizin-3-yl)carbonyllanilino}acetate
2- met hoxy-4-[ (1- met hoxy-2-net hyl i ndoli zin-3- yl) carbonyl] phenyl carbamate

Thi s conmpoand®

etaride according to the

1 g (2.03 mmol) of 3-(dibutylamino-N-{2-

methoxy-4-~[ (1-methoxy-2-methylindolizin-3-

yl)carbonyl]phenyl}propanamide, a compound of

Example 199, in solution in 10 ml of dimethylformamide,

10 is added dropwise to 89.1 mg (2.23 mmol) of sodium

hydride, at 60% as a dispersion in o©il, in 10 ml of

dimethylformamide, and then the medium is stirred at

room temperature for 1 hour. 247 pl (2.23 mmol) of

ethyl bromoacetate are then added, and the medium is

15 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

20 product is purified by flash chromatography on a silica

column, eluting with a dichloromethane/methanol (97:3)

mixture. 850 mg of an o0il are obtained, which oil is

dissolved in ethyl ether and salified by adding one

equivalent of 1 N hydrochloric acid in ethyl ether.

25 Yellow crystals are obtained (hydrochloride, hydrate) .

Yield: 72%

Melting point: 67°C



20 same procedure as that described in Exanple 199 by acyl ation of

(4-am no- 3- met hoxyphenyl) (1- met hoxy-2- nethylindol i zi n- 3-yl ) met hanone wi th
et hyl chloroformate. The product is purified by flash chromatography on
silica, eluting with dichloromethane. 25 A yellow powd@B NMarcos®tned.
Yield: 41% Melting point: 140C 28 March 2006 96 Exanple 203 Et hyl

2-{[ 3- (di but yl ami no) pr opanoyl ] - 2- met hoxy24- [ ( 1-

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

met hoxy- 4-[ ( 1- net hoxy- 2- met hyl i ndol i zi n-3- yl ) carbonyl ] phenyl } propanam de,

a conpound of_Exanple 199, in solution in 10 m of dinethylformmde, 10
i s added drodﬁﬁ§ﬁ£ﬁhJ§@il ng (2.23 mml) of sodium hydride, at 60%as a

di spersion in in 10, m [ e | f ormam de, and then the mediumi s
stirred at r Cé?ﬂp%%‘%%r%fo f%r{d &%iﬁ& buesalraml'ceiaeomw bre=et hyl

b t at th nd th 15, t d at

téﬁp”‘éféfu?ee&aféﬁ wﬁt“ﬂﬂﬁrﬁ%mrfmﬁwmiwé% 3ver water and et hyl

acet ate. dg&ﬁﬁgu_ ghé%dg gf{ r settling out, washed with
drled Jer sodi

wat er, e and-concentrated under reduced pressure.

The 20 product is p“r'fd§@,PVciéaﬁﬁmcﬁggfﬁﬁogyéPQXlQQ 2-8' 55684 o
340 mg (0.586 mmol) of ethyl 2-{[3~
{dibutylamino)propanoyl]-2-methoxy-4-[ (l-methoxy—-2-
methylindolizin~-3-yl)carbonyllanilinclacetate obtained

10 in Example 203, in solution in 5 ml of ethancl, 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 agqueous

15 phase is neutralized with 1 N hydrochloric acid, and
extracted with dichlcromethane. 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/methanocl (8:2) mixture. 230 mg of an
olil are cbtained, which o0il is dissolved in ethyl
acetate and salified by adding one egquivalent of 1 N
hydrochloric acid in ethyl ether. A yellow powder is

25 obtained (hydrochloride, 0.6H,0)

Yield: 71%

Melting point: 151°C



colum, eluting with a dichl oromet hane/ net hanol (97:3) m xture. 850 ng of
an oil are obtained, which oil is dissolved in ethyl ether and salified by
addi ng one equrvalent of 1 N hydrochloric acid in ethyl ether. 25 Yell ow
crystals are obtained (hydrochloride, hydrate). Yield: 2&@&N@hﬂmﬂ@ poi nt :
67C 28 March 2006 97 Exanpl e 204 Fwdrochlorrde of

2-{[ 3- (di butyl am no) pr opanoyl | - 2-

met hoxy- 4-[ (1- met hoxy- 2- net hyl i ndol i zi n-3- 5 yl)carbonyl]anilino}acetic
acid 586 | of 1 N sodium hydroxide are added to 340 ng (0.586 mmol) of
ethyl 2-{[3- (dibutylam no)propanoyl]-2-nethoxy-4-[(1-methoxy-2-
nethylindoIizkgaﬁgﬁg)gﬁrbonyl]anrI|no}acetate obt ai ned 10 i n Exanpl e 203,

in solution i mS-f—ef—€thanol, and the mediumis stirred at room
tenperature Oﬁ@h ght_. h bi um s 1gentrated unc reduced
pressure. The r gue[ [r?ésqtc% gﬁgup A AEEEP 2N g‘ﬁe WS é‘tyhﬁqd[e@fher and

separ at ed aftﬁétﬁgk Lbngnaut,a -3h I ne ralrze th 1 N
hydrochl oric acid, gnd gext ac§e n@gﬁﬁgg%8%§5%%%%) 1“ (ﬁ%gﬁahase
is dried evehyaedbgmbgghghate and concentrat ed under reduced pressure.

The product is purified by flash 20 chromatography on a silica colum,
eluting with a dichlorogethase/ getbaaghq( 802 nd Xiheq 23Q 1M g an,

Example 203, by alkylating 3-(dibutylamino)-N-{2-
methoxy-4-[ (1-methoxy-2-phenylindolizin-3-
yl)carbonyl]lphenyl}propanamide, a compound of

10 Example 200, with ethyl bromoacetate. A yellow 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- (dibutylaminc)propanoyl] -2-
methoxy-4-[ (1-methoxy-2-phenylindolizin-3-
Yl)carbonyl]anilino}acetic acid

20 Obtained acccording to the same procedure as

that of Example 204, by saponification of ethyl 2-{[3-
(dibutylamino)propanoyl]—2-methoxy—4-[(l—methoxyHZ—
phenylindolizin-3-yl)carbonyl]anilinol}acetate, a
compound of Example 205, with 1 N sodium hydroxide. A
25 yellow powder is obtained after salification with 1 N

hydrochloric acid in ethyl ether.

Yield: 75%




oil are obtained, which oil is dissolved in ethyl acetate and salified by
adding one equivalent of 1 N hydrochloric acid in ethyl ether. A yellow
powder is 25 obtained (hydrochloride, 0.6H20) Yield: 7%%EWE%|£Ehéxnnt:
151C 28 March 2006! 98 Exanple 205 ELhyI 401 ar

2- {[-3- (di but yl am no) pr opanoyl | - 2- met hoxys 4- - _
nEELoxg-Z-phgnyl-3-?gdoFizinyl)carbonyl]ani!ino}acetate 5 hydrochloride
Obt ai ned according to the nethod described in Exanple 203, by alkylating
3- (di butyl amime) t Mg 2eo it hoxyz e[ (| - met hoxy- 2- phenyl i ndol i zi n- 3-

yl) carbonyl ] phenyl } propanam de, a conpound of 10 Exanple 200, with ethyl
bronpacetate. A yellow powder (hydrochloride) is obtained after .
salification with 1 N hydrochloric acid in ethyl ether. Yield: 55% Melting

poi nt: 64C 1Exmpde e2Q06 Hydrochl ori de of
2-{[3-(di butyl am no) pr opanoyl]-2- o _ _
net hoxy- 4- [ ( Rl Hoxgy bampirealt Fntdinethosy- 4+ ] (tambbhykyani| i no}acetic acid
20 ot ai ned acccording to the sane procedure as that of Exanple 204, by
saponifi(ﬂﬁi(ﬁPFﬁY¥&4é%1¥F¥q1ﬁ'yl)carbonyl}phenyl}—l—

(i butyl am Ny oA ot hdrockiortae O &

471.5 pl (3.38 mmol) of triethylamine are
added to 1 g (3.22 mmol) of (4-amino-3-
methoxyphenyl)(lhmethoxy-Z—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 aqueous 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: 69%



phenyl i ndoli zi n-3-yl) carbonyl]anilino}acetate, a conpound of Exanple 205,
with 1 N sodium hydroxide. A 25 yell ow powder is obtained after
salification with 1 N hydrochloric acid in ethyl ether, Yiel%: 75% 28
March 2006 99 Mel ting point: 113C Exanpl e 207 28 March 2006

2- (Di butyl ami no) - N-{2- met hoxy- 4-[ (1- met hoyy-2 5

nmet hyl i ndol i zi n- 3-yl ) car bonyl ] phenyl } - 1- "€t hanesul phonam de hydrochl ori de
471.5 1 (3.38 mmol) of triethylanmne are added to 1 g (3.22 nmol) of

(4-am no- 3- h (12 hoxy- 2-nmet hyl i ndol i zin-3 10 yl) et hanone in
15 m of dicﬁ?%?g%%ghgﬁ%hifo ?géed by 346.9 | (3.22 mmol) of

2-chl or oet hyl sul phonyl chloride in solutionin 5 m of dichloronethane,
and the nedium is stirred at roomtenperature overnight. The reaction
medi um i s wasgesinyi & hog@ter and then with a saturated 15 aqueous sodium

chl oride sol utron, dried over sodium sul phate and concentrated under
reduced presszy (DidleyIanifdop-Nbl2ineehotydisgeivRdihBxylool of ethanol .
375 mg (2.9 nmmol) of dibutylam ne are added and the nmediumis heated under
reflux for54 proenmyl iddel POinedeyl poafBehyl] pEefpDfentrat ed under reduced
pressure. The product is purified by chromatography on a silica colum,
el uting with ethinodd wipnetdaehdé neydenchl$¢HB8d€) m xture. 1.18 g of product

are obtai ned, which product
This compound is obtained according to the

same procedure as the compound of Example 207, by

sulphenylation of (4-amino~3-methoxyphenyl) (1-methoxy-
10  Z2-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) (1-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%



Is salified by adding 1 N hydrochloric acid in ethyl 25 ether. A yellow
powder is obtained (hydrochloride, hemhydrate). Yield: 69% 28 March 200b

100 Melting point: 91C Exanpl e 208

2- (Di but yl am no) - N- ( 2- met hoxy- 4-[ ( 1- met hoxy-2 5 28 March 2006
phenylindoli zi n- 3-yl) carbonyl ] phenyl } - 1- et hanesul phonam de hydrochl ori de
Thi s conpound i s obtained according to thél sane procedure as the conpound
of Exanple 207, by sul phonylation of (4-am no-3-nethoxyphenyl) (1-methoxy
10 2-pheny|inﬁ?h|z|n 3-yl ) met hanone with 2- chl oroet hyl sul phonyl chlori de,
fol l owed by affn&tf&nPOodPth difBuCyl amine. A yel | ow powder is obt ai ned
(hydrochl oride, hem hydrate). Yield: 63% 15 Melting point: 111C 20 Exanpl e

209 N-(2-Met hoxy-4-[(1-methoxy-2-nmethylindolizin-3- yl)carbonyl]

phenyl}nethan§§%:Eggngibde Obt ai ned according to the same procedure as the

conmpound of by sulphonylatlon of (4-
am no- 3- met hogypHen Xy t h zi n- ) et hanone with
h? 3|de #Eg p?oégﬁFt¥¥& P P@ﬂlﬁﬁmﬁﬁwﬂ REFRYAdy on a

npthanesulphon
silica 5 2-methylindolizin-l-ylcarboxylate

This compound was obtained acceording to the
same procedure as that described in Example 207, by
sulphonylation of ethyl 3—(4—amino—3—methoxybenzoyl)—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

Exanmple 211

Sodium salt of 3-{3-methoxy-4-
[(methylsulphonyl)amino]benzoyl}-2-methylindolizin~1—
ylcarboxyliec acid

20 1 ml of caustic soda is added to 230 mng
(0.675 mmol) of ethyl 3-{3-methoxy-4-
[(methylsulphonyl)amino]benzoyl}—2-methylindoliz—l—
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



25 columm, eluting with a toluene/ethyl acetate (7:3) mxture. A yellow
powder is obtained. Yield: 67% 28 March 2006 101 Melting point: 165C
Exanpl e 210 Et hyl 3-{3-nethoxy-4-[(nethy|suIphonyl)aning%ﬁ ZQiéé- 5
2-met hyl i ndol i zi n-| -yl carboxyl ate Thi s conpound was obt e 8PR ng to
the same procedure as that described in Exanple 207, by sul phonyl ation of
et hyl 3-(4-am no-3-net hoxybenzoyl )-2- netb¥lindolizin-1-ylcarboxylate, a
conmpound of 10 Exanple 97, w th nethanesul phonyl chloride. The product is
purified by chromatography on a silica colum, eluting with a
t ol uene/ et hyl cag@trdte K858 I waahed Avltelwadve powdiered soobt asadtum Vi el d:
57% 15 Melting point: 178C Exanple 211 Sodium salt of 3-{3-nethoxy-4-
[ (et hyl sul ph&mHPhaieh st adantrarmchydridrdol tedurded gressboxylic acid 20
1 m of caustic soda is added to 290 (0.675 mmol ) of ethyl
3-{3- met hoxy- 4- [ (met hylZaH piorRA )aamaggi%mwﬁn ALfptdtairrdi ZIhe
yl carboxylate in 7 nl .of dioxane plus 7. mM of water, and the nmediumis
heated under P&EPANEY dr @%ﬁse.d gly AR R iR RNt ®urkd over wat er
and 5 sodium hydroxide to a suspension of the product in
water and stirring at room temperature until
dissolution is obtained.

The solution obtained is then freeze-dried. A
vellow freeze-dried product is recovered (Na salt,
10 1.85H,0).

Yield: 81%

Mass spectrometry (ES+ mode) MH' = 403.2

Example 212

15 Hydrochloride of 2-{{[2-(dibutylamino)ethyl]sulphonyl}-
2-methoxy-4-[ (1-methoxy-2-methylindolizin-3-
yl)carbonyl]anilino}acetic acid
Step A
Benzyl 2-{{[2-(dibutylamino)ethyl]sulphonyl}-2-methoxy-

20 4-[(1-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-methylindolizin-3-

25 yl)carbonyllphenyl}-l-ethanesulphonamide, a compound of

Example 207, in solution in 10 ml of dimethylformamide,

followed by 142 pl (0.906 mmol) of benzyl bromoacetate,



lized with an aqueous potassi um hydrogen sul phate solution, and then
gggﬁggted w th ethyl gcetate? The 29 Marcie 2006 102 organi c phase is
washed with water, dried over sodium sul phate and cpnce%trat?? under
reduced pressure. 220 ng of a yellow powder are obt ai ned8 Maech 20Quct is
sal’i.fied by adding one equival ent of 1 Nog sodi um hydroxide to a suspension
of the product in water and stirring at' oom tenperature until

i i i ined. The solution obtained is then freeze-drieq. A
T ow T ooge>gopearne salt, 10 1.85H20). Yield: 81%

K/glslsolvp];::te ?éﬁaé?f%'y gﬁ@%g%)iﬂggg%gggg é&lg?rpf%rZiZhQBrHy@héchl ori de of
- -(di ] 4 ] |} - .
g-%é%ﬁoﬁslZ?E%%%ﬂ%gﬁ%§§g%y%§$££l %%%_?z %?ﬁ-w§F?rc%?%oﬁ?b?én?F?Eé}ﬂee;bc

A1 (1ot hoxy- 2- et hyl | Bdols T I ReL P st n dhn PR oy bt aret o5tiny
(0.906 mol ) @it Palagsdmical hanat e @ff%@dcg@tgrtg Pll(ljm n%%ﬁ%%ﬁgsgggl ) of
2- (di butyl am no) - N- {2- et hoxy- 4-[ ('1- met hoxy- 2- methyrin O
yl ) car bonyd | phemgrdateihanesiy phanaide, & soppound of  Exanpl e 207,

solution in 10 m of dinethylformam de,
The product is purified by flash

chromatography on a silica column, eluting with a

dichloromethane/methanol (98:2) mixture. 440 ng of an

oil are obtained, which o0il is used directly in the
10 next step.

Yield: 86%

Step B
1.3 ml (12.7 mmol) of cyclohexene are added
15 to 430 mg (0.634 mmol) of benzyl 2-{{[2-
(dibutylamino)ethyl]sulphonyl}—Z—methoxy—4—[(l—methoxy-
2—methylindolizin*3—yl)carbonyl]anilino}acetate 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 purified 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




foll owed by 142 | (0.906 mmol) of benzyl bronoacetate, 29 March 2006 103
and-‘the nediumis heated at 60C for 1 hour. The reaction nmediumis poured
over water and ethyl acetate. The organi c phase is separ t@dﬁgﬁ%ﬁﬁ settling
out, washed with water, dried over sodi um sul phate and -5 8 &t ed
under reduced pressure. The product is g@g%fied by flash chromatography on
a silica colum, eluting with a dichlor t hane/ met hanol (98:2) m xture.
440 ng of an oil are obtained, which oil is used directly in the 10 next

step. Yield: 86%St B.1.3 12. 7 | )..of cyclohexene are added 15 to
430png (0.634g%959f%gpr3§hffgb2-F{thngE%her' %m.orange—coloureéa

(di butyl am no ] sul (Y- 2- et hoxy-4-[.(.1- mef.hoxy-

5-met hyl i ndol %g%ﬁ% 3%’) g’g’ﬁ%ﬁ%ﬁ a‘%ﬂrﬁé?{’alé’é“{lé’reé i‘ﬁq’éfd?/ﬁatedf' ethanol, in the
presence of 100.hg.0%+40% Pd/ C, and the nediumis heated under reflux for
3 hours. The 20 reaction nediumis cooled. The catalyst is filtered off
and the filtraterisCeRGERL @ked under reduced pressure. The product is
purified by flash chromatography on a silica colum, eluting with a 25

di chl oroneghane/ net hanol (9:1) m xture. 250 ng of an oil are obtai ned,
which oil is dissolved in ethyl acetate and salified by addi ng one
equi val ent of Efatple 213

Benzyl 2—{{[2-(dibutylamino)ethyl]sulphony;}—Z-methoxy—
4~ [ (1-methoxy-2-phenylindolizin-3-
yl) carbonyl]anilino}acetate hydrochloride

10 This compound was obtained according to the
same procedure as Example 212, Step A, by alkylating 2-
{(dibutylamino) -N-{2-methoxy-4-[ (l-methoxy—-2-
methylindelizin-3-yl)carbonyl])phenyl}-1-
ethanesulphonamide, with benzyl bromocacetate.

15 A yellow powder (hydrochloride, hemihydrate)
is obtained after salification with 1 N hydrochloric
acid in ethyl ether.

Yield: 55%

Melting point: 95°C

20
Example 214
Hydrochloride of 2-{{[2-{dibutylamino)ethyl]sulphonyl}-
2-methoxy-4-[ (1-methoxy-2-phenylindolizin-3-
yl)carbonyl]anilino}lacetic acid

25 This compound was obtained according to the

same procedure as Example 212, Step B, by hydrogenating

benzyl 2-{{[2-(dibutylamino)ethyl]sulphonyl}-2-methoxy-




, 8 March 2006 104 5 hydrochloric acid in ethyl ether. An orange-col oured
powder is obtained (hydrochloride, dihydrate). Yield: 67% Melting point:
85C Exanpl e 213 Benzyl 2-{{[2-(dibutylamni no)ethyl] sul phonyl}-2-nethoxy-
4- (1- et hoxy- 2- phenyl i ndol i zi n-3- yl) carbonyl]anili no}?a‘i:éltaa%m%
hydrochl ori de 10 This conpound was obtaing according to the 15 20 25
Melting point: 95C sane procedure as Exanpie 212, Step A, by al kylating 2-
(di butyl am no) - N- { 2- net hoxy- 4-[ ( 1- met hoxy- 2-
met hyl i ndol i zign-Bryl)&a] ] |} -1-. ethanesul phonam de, wi th benzyl
bronDacetate.4A[3g]lom16%§ﬁgizﬁﬂﬁﬁ¥%%¥#%ﬁﬁz fﬁﬁénihydrate) i s obtained
after salificatlyonr m Ry j cid in ethyl her.. Yi . 55%
Exanpl e 214 quffjlr}ochl (ﬁn{}&.ﬁ a(%‘lq%?{{’o?%e?{(ﬁ%dt% aéfjnorﬁr‘}{]o(}uel% ycfﬁs %ﬁ/l:}ﬂg'
2- methoxy-4- [ blumeichorynapienil) R izidiehicd |d €A PR ] ANALNO) acgt! ©

e

acid This conpound was obtai ned according to t
yellow powder (hydrochloride, 1.5H,0) is obtained after
5 salification with 1 N hydrochloric acid in ethyl ether.
Yield: 75%

Melting point: 113°C



sanme procedure as Exanple 212, Step B, by hydrogenating benzyl

2-{{[ 2- (di butyl am no) et hyl ] sul phonyl } - 2- net hoxy 28 Marcn 2006 105

4-1 (1 - met hoxy- 2- phenyl i ndol i zi n-3- yl)carbonyl]anilino}acetate, a conpound
of Exanple 213, w th cycl ohexene in the presence of Pd/48 Mareh BAABI . A

yel [ ow powder (hydrochloride, 1.5H20) i i&%ﬁ ained after 5 salification with
1 N hydrochloric acid in ethyl ether. ield: 75% Melting point: 113C 28
March 2006 106 Exanple 215 Study of the binding of 1251-b-FG- to the

purified recgpigpiECG1R a llic by the proximty scintillation method 5
NBS pl ates ( well solid white CORN NG 3600) are coated with

100 I of O.1%eedptbpecniehin@hhg ber12&7hgu at _37C. At _the end of the
i ncubation, the coating is :rLem)vgd, theIpﬁaE‘%g %Pelg | PYEdLaRE t hor oughl y
dried. 100 | pécébpboingchukf@rii®c(A9 ¥ibBbsoxi n%“” heilhati Q) are

distributed into the plates. Diluti gns oEbt ﬁe %:ngt oﬁr‘fggt&ﬁltaﬁé‘"l)nnvent I on
are distributmsthedo the wells in an anount of 10 |/well. There are then
distributed 10 gl/well of 15 b-FG (AVERSHAM ARM 35050) and 10 |/wel | of

FGF Ra I¥ic (R&D Systkms Hh8tER) (NPexbilatbevs aE812ddedy white
CORNING 3600) are coated with 100 ul of 0.1% gelatine
per well, for 2 hours at 37°C. At the end of the
incubation, the coating is removed, the plates are
rinsed and thoroughly dried. 100 nl of binding buffer

10 (40 mM Bis Tris buffer, pH 7.0) are distributed into
the plates.

Dilutions of the compounds of the invention
are distributed into the wells in an amount of
10 pl/well. There are then distributed 10 pl/well of

15 b-FGF (AMERSHAM ARM 35050) and 10 pl/well of FGF R a
I1Ic (R&D Systems 658 FR). Next, there are added
10 pl/well of '*°I-pb-FGF (Dupont NEN NEX 268 - specific
activity > 70 uCi) and 50 pl/well of SPA beads
(AMERSHAM RPQN 0001%). The plate is shaken for a few
20 seconds and it is incubated for 60 minutes at 37°cC,
protected from light.

At the end of the incubation, the plate is
read in a MIBROBETA TRILUX radiocactivity counter
(WALLAC - PERKINELMER) .

25 The compounds of the invention demonstrated a

specific activity of between 10°° M and 10°° M.




10 I /well of 1251-b-FGF (Dupont NEN NEX 268 - specific activity > 70 pG)
and ‘50 | /well of SPA beads (AMERSHAM RPQN 00019). The plate is shaken for
a few 20 seconds and it is incubated for 60 m nutes at 32% (Ehr ted from
light. At the end of the incubation, the plate is read & Mar ETA

TRI LUX radi oactivity counter (WALLAC - PERKINELMER). 25 The conpounds of
the invention denonstrated a specific é% lvity of between 10-6 M and 10-9
M 28 March 2006 107 Exanple 216 Effects of the conmpounds of fornula | on

t he prollferﬁkéﬁglgf EE\/ECS versus 30 ng/m of b-FG- or 10 ng/m of a-FG-

5 Coat the 24= (FALCON PRIMARIA)  with 200 I of a solution of

fi bronectin A p B I_n |n an anount of 30
000 ceIIs/n§?@fgbgfgbgnE%%N?B%%EkgﬁgdﬁﬁlW%&%B& gg% € 10 gl utamne +

nopar i n-EOGF (Bl sMerhugn bicupoRestyedifs 5 Chmi hsg: W Jped quired  for

the cells to adhere. Dissolve the products an epare in
DVBQ r eact i on1oedgynnhaei agrgrf i nal concentratlon of 15 1 Mfinal at 10-7
M After adhesion of the cells for 6 hours at 37Cin the presence of 5%

C02, the nediumis repl@e@d the 24-well plates (FALCON PRIMARIA)
with 200 pl of a soiution cf fibronectin (50 pg/ml
prepared in PBS) /well.

Inoculate in an amount of 30 000
cells/ml/well in an RPMI 1640 medium + 10% FCS + 1%

10 glutamine + heparin-ECGF (HE) mixture.

Incubate at 37°C, 5% COz, the time required
for the cells to adhere.

Dissolve the products and prepared solutions
in DMSO/reaction medium having a final concentration of

15 1 uM final at 1077 M.

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 pl of trypsin, and they are then

recovered in isotone. Counting is carried out

{(n > 9 pm).



with RPM 1640 0.1% FSC + glutam ne + 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/m of b-FG- or 10 ng/m of a- F%g aa@zﬁgﬁé'on S
then carried out for 24 hours at 37C in the presence of? % second
day, the cells are rinsed with 25 1 ni f’@ and 200 pl of trypsin, and they
are then recovered in isotone. Counting is carried out (n > 9 pn). 28
March 2006 108 In this test of proliferation of endothelial cells induced

by b- - , th d d i fi
ativity of betveen 102 Mrddd E0m T P CHRAE er?-‘ﬁ%éeé{of‘ootf%w bgenesi s
in vitro Prepal qltshq_ngﬁlc%lcp%gd}batfrggb%y %Q__FIGT%I o] t%aQB H}H% rslf q:% vveI I

(Bi ocoat Cellware rat t uresi
Becton Di ckin 0 rigel | Lt or
reduced Natrflglge%gt%g?t )gr%%q}‘cs%r%tstgﬁmat??% Cqu:lr(fu cgclqﬁlgft/gler?X %%M%
Col | agen, typeot? Begiom dPclyi nson 354236). Allow to gel for 1 hour at
37C. 15 Inocul ate the human vein endothelial cells (HUVEC ref: C 015-10C -
cascade Bialogics, INC) or porcine aortic endothelial cells (PAEC) at
15.103

Example 217

Model of angiogenesis in vitro
Prepare the gels by distributing into each
chambersiide well (Biocoat Cellware rat tail collagen,

10 Type I, 8-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 Incoculate 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



cells/well in 400 | of EBM nedium (C onetics C3121) + 2% FBS + hEGF 10
gg/m for the HUVECs and DVEM + 3% FCS 20 + 2 nM glutam ne + 1 mM sodi um
pyruvate + 1% nonessential am no acids (G BCO for the PAECs. Stimulate
with b-FGF (TEBU Peprotech) 10 ng/n or a-FGE ( TEBU Peprit Mergh 20%6g/ m in
the, presence or otherw se of the produa ? of the invention 25 for 24 h at
37C’in the presence of 5% C02 After & rs, fix the cells and stain the
slide with the Nhsson trichrome before exami nation 26 March 2006 109 under
the m croscopg, siol,ab 20

4.
software). For %% ? %tgggrgﬁﬁggagggsggnﬁnggﬁtF@aﬁﬁdﬁE@&ysﬁﬁ BBﬁéﬁogr
a- FG-, the canpepu %$ %6ﬁP E§§Q%%QQ55 demonstrated a specific activity of

bet ween 10-7 Nlan 18 Model of inflammatory angi ogenesis

in nmice 10 Angiogenesi spis Eﬁ&“%égg b07 3hBEIENEL PRIl ki Qe MhaNcEA

i nfl anmat ory di seases such as rheunatoi

devel opment ofy s@ticr $HMRUFSE, T@gefgéﬂgu?gg g%f ﬁ 1§ﬁ§8h§ ngt only allows

t he perfusion of pathol ogical tissues transport of

cytoki nes 5esponsiddeaded £s¢ ishéng-the hyen f 1 pbe The
model described by Colville- oL BN paetly ried B %I&D{I:E&I'geﬁ 58 55 o,

3, pp. 1463- 1473 M.

Example 218

Model of inflammatory angiogenesis in mice

Angiogenesis is required for the development
of chronic inflammatory diseases such as rheumatoid
arthritis, IBD, but also for the development of solid
tumours. The formation of new vessels not only allows
the perfusion of pathological tissues, but also the
transport of cytokines responsible for establishing the
chronicity of the disease.

The model described by Colville-Nash P. et
al., (D. JPET., 1995, Vol. 274 No. 3, pp. 1463-1472)
makes it possible to study pharmacological agents
capable of modulating the appearance of angiogenesis.

The animals, nonconsanguineous white mice of
about 25 g, are anaesthetized with sodium pentobarbital
(60 mg/kg; Sanofi Nutrition Santé Animale) by the
intraperitoneal route.

An air pouch is created on the back of the

mice by injecting 3 ml of air subcutaneously.




makes it possible to study pharnmacol ogi cal agents 20 capabl e of nodul ati ng
t he "appearance of angi ogenesis. The aninmals, nonconsangui neous white m ce

of Tabout 25 g, are anaesthetized with sodi um pent obar bi t a| 60 ny/ kg;
Sanofi Nutrition Sante Aninmale) by the intraperitoneallzﬁﬁﬁwéﬁgoag air
pouch is created on the back of the mcg®y injecting 3 m of air

subcut aneously. 28 March 2006 110 5 After becom ng conscious, the aninals
receive a treatnment, in general by force-feeding, and receive an

injection of 0.5 m of lﬂf%@ld'b%c%qdi%\é;a% (1 91R), oMd h O dpenolan gl
(Sigma) in the pouch. Seven days | ater ﬁhe m ce are again anaesthetized

and placed onaatheattith! ale @heddG. byOrS rlle -Gl LB NAd LG dI0IN 10%
gelatine - Aldrich Chemicals) is inje¢ted into the tail vein. The animals

are then placed ahjéctfien 2£3 choumd. o¥0 FHR@nsKiNS @t dten Jemmed and
dried for 48 15 hours in an oven at 56C. The dry tissues are weighed and

placed in 1.8wikhof.disgesiiton buflf qSighayMindithiy @ldwegitol, 2 mM Na2HPO4, 1
mv EDTA, 12 U m papain) for 24 hours. The stain is then dissolved in 0.2
m of 5 M 5NaOH. The skiSevear dagentleiteugedhat ma@@0 ag<f ergalih min.  The
supernatants are filtered on 0.2 mcellul ose
anaesthetized and placed on a heating plate at 40°C.
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
dithiothreitol, 2 mM Na;HPO,, 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 of 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.



acetate nmenbranes. The filtrates are read in a spectrophotoneter at 492 nm
against a carmne red 20 calibration series. Two pa;aneters ?[e séudle?
the dry weight of the granuloma and the quantity of stain after digestion
of this tissue. The results are expressed as mean val ue?®Na¢18ERF. The
di ff.erences between the groups are tested with an ANOVA fol | owed by"
Dunnet's test for which the reference dﬂéup is the "sol vent c?ntroL .
. . o

roup. 28 March 2CQ6 111 The conpounds of the invention are active by

gral route at doses of g 1 to 100 npl e 219 5 Mbdel of MATRI GEL

angi ogenesis in nice Th %Dﬂ%TpﬂéggFlﬁgdtB? PR¥SAki PN areakctiyeabyratory
makes it possible to study

| nvest i atio 992 519-524)

pharnacgloglc 4édﬁ%%%sroégﬁa%fed%?eﬁDBGIgt?nﬁotﬁ@ OaBpékgance of

angi ogenesi s 10 which is specifically induced by b-FG-. FGF2 (Peprotech)
is added to Matrigel (Beckton Dickinson) kept in liquid format 4C, in an

ubcut ancous e 22§ 01 " e base of the back of 15 black female mice
(C57/ B16) of 1ehill 0 MhrrABACSIARt dgbhle el O ghangowi th sodi um
pentobarbital (60 ng/kg; Sanofi |t|on ante nlnale) by the
Intraperitoneal route. THie HIRl S M LIRS EDIYaniti et al.
(Laboratory Investigation (1992) 67 (4) pp. 519-524).
makes it possible to study pharmacological agents
capable of modulating the appearance of angiogenesis
10 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
15 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
20 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 granulomas is then carried out in order
25 to quantify its cellularity. For that, the isolated
granulomas are digested with collagenase (3 mg/ml)

overnight at 37°C. After centrifugation at 850 g for



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 uate war ded
scores) and the granul omas are photographed. An assay %ﬁﬂﬂﬁﬁg]égqme

granul omas is then carried out in order;2b to quantify its cellularity. For
that, the isolated granuloms are digested with collagenase (3 ng/m)
overnight at 37C. After centrifugation at 850 g for 28 March 20u6 112 10

mn, the supeonatant the Gupeandednand st e sealleld i-ha nedl sealhvwad sin 1.2 i
of PBS buffer containing 1 mm Cad 2, 1 mM MyCl2 and 5 mM gl ucose. The
quantity of DhAispo@sedt ins INRasur ed WBShvuFEeal ¢ooft 8 rkidg (Cyguant - GR(r) ,
5 Mol ecul ar probe) according to the instructions of the supplier. The
results are ErpflessbdmdsMgehn arad s SEMosdherik fqeiences detowen the
groups are tested wth an ANOVA followed by a Dunnet's test for which the
10 referencergesepti ¢ st heassokedemt tbonheokidgodup. kEar (Cyepuhirst-ar®yj cal
studies, the granulomas are renoved with the nmuscle and the skin, fixed
over ni ght °i nMaleculpér pariehydecostidngoncantice ipsddad t iiom sparfafthien
(Enmbedder Leica(r)). The granulomas are then 15 sliced with the aid of a
ni crot ome (LEPEB}18Ad stained with the Masson's trichrone stain.

Neovascul ari zati on of _the gra ulomas i s then eval uated. The
vascul ari zation | evel s TAFeThEMhESn25Cy 5KRESSFEd AfdMmsan values

(f 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 histological studies, the granulomas
are removed with the muscle and the skin, fixed
overnight in a 10% formaldehyde solution and embedded
in paraffin (Embedder Leica®). The granulomas are then

15 sliced with the aid of a microtome (Leica) and stained
with the Masson’s trichrome stain. Neovascularization
of the granulomas is then evaluated. The
vascularization levels are between a value of 0 and 5.

The compounds of the invention are active by

20 the oral route at doses of 0.1 to 100 mg/kg.

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/B16 mice of about 20 g are




The conmpounds of the invention are active by 20 the oral route at doses of
0.1°to 100 ny/kg. Exanple 220 Model of tunour angi ogenesis in mce This
nodel mekes it possible to study 25 pharnmacol ogi cal agents. capabl e of
modul ating the appearance of angi ogenesis specifically £AMREA 4306 t unour
devel opment. C56/B16 mice of about 20 g are 28 March 2006 113 anaest heti zed
with sodi um pentobarbital (60 my/kg; SaAdfi Nutrition Sante Aninale) by
the intraperitoneal route. The tunours are established by subcutaneous
injection on the back of nmouse Lewis Lung cells in an 5 amount of 2.105
cel | s/ nouse. p#eFtBefaged vhehnpedlignePenEehpshibal| y6Bymeikee- f eedi ng.
The size of the tynDurs .1's measured twﬁceﬁger week for 21 daég and the
tumour  vol une®Pet talNebF b ta usfRge t AR1RBFfUI BY FPE/ 60BFFREXLHRTE2L where
co, represent;othg Igﬁgegt di anmet er angﬁégz 60 rggres nts the small est
di aneter. The" PR&TI t 87 Ar B"BRPF 23Ry &8 heUSfuBE TUBENF2PPRES f f er ences
between the g S .£h_an al. Lo b Dunpet's test
{ﬁf€¢tf6§ 6§ Eﬁg bx&ﬂt%e mé%%%ﬁ% w1g pﬁggHXeﬂls in

for which the erence group 1S con group: 1 "The
Cormounts ¥ SRR & AR Y, AR prslaspyl el dosensl 01 1o
treated daily by force-feeding. The size of the tumours
is measured twice per week for 21 days and the tumour
volume is calculated using the formula: [®/6(w); X w2} ],
where m; represents the largest diameter and @
10 represents the smallest diameter.
The results are expressed as mean values
(r SEM). The differences between the groups are tested
with an ANOVA followed by a Dunnet’s test for which the
reference group is the “solwvent control” group.

15 The compounds of the invention are active by

the oral route at doses of 0.1 to 100 mg/kg.




5 (1) 28 March 2006 in which RL represents a hydroxyl radical, a |linear or
10 branched al koxy radical of 1 to 5 carbon atons, a carboxyl radical, an
al koxycarbonyl radical of 2 to 6 carbon atons or a radical of formula:
-NR5R6 - NH S02-Alk 15 -NH S02-Ph 114NH CO Ph - N( Al k) 2&iamgh 200

- NH- CO- NH- Ph -NH CO Al k 20 -NH CO02- Al k -0- (CH2) -cAk - O Al k- 000R7
-O Al k-O R8 AMENDED SHEET 115 -O Alk-OH -O A k-C (NH2): NOH - O Al k- NR5R6
-OAk-CN 5 -O(CH)-Ph -O A k-CONRBRG -CONH (CH2), - COORY

- CO- NH Al k

CLAIMS
1. Compounds of formula I,
5

R1

il =
J

~. N 3
A

Hd

()

in which

- Ry 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:

® -NRsRg

® -NH-SO,-Alk

¢ -~-NH-50;-Ph

¢ -NH-CO-Ph

e -N{(Alk)-CO-Ph

* -NH-CO-NH-Ph

* -NH-CO-Alk

* -NH-CO,-Alk

® -0-(CH;),-cAlk

¢ -0-Alk-COOR;

¢ ~0-Alk-0O-Rg

AMENDED SHEET




28 March 2006 10 in which Alk represents an alkyl radical or a linear or
branched al kyl ene radical of 1 to 5 carbon atonms, CcAk represents a

cycloal kyl radical of 3 to 6 15 carbon atons, n represents an integer
fromO to 5, mrepresents an integétSfrom1 to 5, R5 a&idaeh 2006ch are

identical or different, each represent a hydrogen atom a linear or 20
branched al kyl radical of 1 to 5 carbon atons or a benzyl radical, R7
represents a hydrogen atomor an alkyl radical of 1 to 5 carbon atons, R8

represents an alkyb rasigal-of 1 to 5 carbon 25 atonms or a radical
-CO Al k, AMENDED SHEET 116 28 March 2006 Ph represents a phenyl radical

which is optional by sursti-tated )Wiidy one or nore hal ogen atonms, wth one
or nore al koxy radicals of 1 to 5 carbon atons, with one or nore carboxyl

5 radicals or wtheonr®-agrlkvnmeral koxycarbonyl radicals of 2 to 6 carbon
atons, R2 represents a hydrogen atom an alkyl radical of 1 to 5 carbon
atons, an al kyl hatid®-7adi-cal of 1 to 5 carbon atons containing 3 to 5

hal ogen at ons,
> * -0-(CH;),~Ph

®* -0-Alk-CO-NR:R;

* —CO-NH-(CH;),~COOR;

e -CO-NH-Alk

10 in which
* Alk represents an alkyl radical or a linear or
branched alkylene radical of 1 to § carbon
atoms,
* CcAlk represents a cycloalkyl radical of 3 to 6
15 carbon atoms,
®* n represents an integer from 0 to 5,
¢® m represents an integer from 1 to 5,
* Rs and Rg, which are identical or different,
each represent a hydrogen atom, a linear or
20 branched alkyl radical of 1 to > carbon atoms or
a benzyl radical,
* 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

25 atoms or a radical -CO-Alk,

AMENDED SHEET




of 3 to 6 carbon atons or a phenyl raﬂical whi ch

: : : ‘e
is optionally substituted w th one or nore hal ogen atoms, with one or no
glkogy radicéls of 1 to 5 carbon atons, with one or norge carboxyl@radlcals
or with one or nore 15 al koxycarbonyl19adicals of 2 to 62&haseh 2806ns, AI
represents a radical -CO, -SO or -SQ2-, - R3 and R4, which are identica
or different, each represent a hydrogen atom an alkoxy radical of 1 to 5
carbon atons, an amino radical, a carboxyl 20 radical, an aIkoxgparFonyl
radical of 2 to 6 ¢caibonat t$ %nczfg{e | g%%g%i&t{\%% Izga , a
hydr oxyam no radical, a radical o romul-a - - A 1&7 F DL1)
-NH- Al k-COOR7 - NH- ﬂ@ﬁ@E@%@éﬁ%%My{n% 3 1?%1(% ]
-502-Alk-NRyRIo  -N (Rii) -S02-Alk -N (R11) A K- R5Re Ot ;
-COAK-NRYRi 0 5 - MtRkb),- Gt lone N Bbbe -LREGER ragNMEAL ks Het N
-OA k-NRyRlo -0 Al k-CO NR5R6

5 carbon atoms, with one or more carboxyl

10 a cycl oal kyl radical

5 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
Lo 5 carbon atoms containing 3 to 5 halogen atoms,

10 a cycloalkyl radical of 3 to 6 carbon atoms or 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

15 alkoxycarbonyl radicals of 2 to © carbon atoms,

- A represents a radical -C0-, -SO- or -S0;-,

- R; 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

20 radical, an alkoxycarbonyl radical of 2 to §
carbon atoms, a hydroxyl radical, a nitro radical,
a hydroxyamino radical, a radical of formula
e -Alk-COOR7
* -NRsRe

25

-NH-Alk-COOR,

-NH-COO-alk

AMENDED SHEET



10 -O A k-HetNin which n, m Ak, R5, R6 and R7 have the neaning given
above. for RI, and R9 and R o, which are identical or different, each
represent a hydrogen atom 15 or an alkyl radical of 1 to 5 carbon atons,
R11 represents a hydrogen atomor a radical -Al k- COOR1228March R026
represents a hydrogen atom an alkyl radical of 1 to 5 carbon atons or a
benzyl radical, 20 HetN represents a 5-_or 6-nenbered heterocycle
containing at | east one nitrogen aton1aﬁH7optionaIIy anot her heteroat om
chosen fromnitrogen and oxygen, or R3 and R4 formtogether a 5- to

6- menbered 25 unsatwr atledk,hpt €690 -ENR ﬁEVidEd’ however, that when R3
represents an al koxy radical and R4 A D SHEET 28 March 2006 118

represents a radi cab O @ krNRgRIALlIor a hydroxyl radical, Rl does not
represent a hydrogen atomor an al koxy radical, optionally in the form of

one of their 5 phat madelf;icehlly-HReept abl e salts. 2. Conpounds of fornula
I, according to Claiml1, in which - Rl represents a hydroxyl radical, a

| i near or branched® al-Rbb81 k-aedeml kefliRIR;po0 5 carbon atons, a
5 * -N{R;;)-CO-Alk
. —N(Ru)—CO—CF3
® -NH-Alk-HetN
* -0-Alk-NRgRig
* -0-Alk-CO-NRsRg
10 ¢ -0-Alk-HetN
in which n, m, Alk, Rs, Rs and R; have the meaning
given above for R;, and
® Ry and Ryp, which are identical or
different, each represent a hydrogen atom

15 or an alkyl radical of 1 to 5 carbon atoms,

* Ru: represents a hydrogen atom or a radical
-Al1k-COOR;> where R;; represents a hydrogen
atom, an alkyl radical of 1 to 5 carbon
atoms or a benzyl radical,

20 ¢ HetN represents a 5- or 6-membered
heterocycle containing at least one
nitrogen atom and optionally another
heteroatom chosen from nitrogen and oxygen,

or Ry and Ry form together a 5- to 6-membered

25 unsaturated heterocycle, provided, however, that

when Rs; represents an alkoxy radical and Ry

AMENDED SHEET




10 carboxyl radical, an al koxycarbonyl radical of 2 to 6 carbon atons or a
radi cal of formula: -NRS5R6 -NH S02- Al k -NH S02-Ph 15 -NH CO Ph

- N( Al’k) - CO- Ph - NH- CO- NH- Ph -NHCO- Ak -NHCXR-Ak 20 -O&%:HZ)-cAIk
-OA k-COOR7 -O-Ak-0-R8 -OAk-OH -OA k-NR5SR6 2528 MarahR0BS

-0- (CH2) - Ph AVENDED SHEET 119 28 March 2006 -O Al k-CO- NR5R6 -CO NH (CH2)
m O00R7 -CONH Ak in which 5 Ak reprggents an al kyl radical or a
cAl k

|l i near or branched al kyl ene radical of 1 to 5 carbon atons,
represents a cycloal kyl radical of 3 to 6 carbon atons,
represents a radical -0-Alk-NRe¢R;; or a hydroxyl
radical, R; does not represent a hydrogen atom or
an alkoxy radical,
optionally in the form of one of their
5 pharmaceutically acceptable salts.
2. Compqunds of formula I, according to
Claim 1, in which
- R; represents a hydroxyl rédical, a linear or

branched alkoxy radical of 1 to § carbon atoms, a

10 carboxyi radical, an alkoxycarbonyl radical of 2
to 6 carben atoms or a radical of formula:
® —NR:Rg
® -NH-S0,-Alk
® -NH-SC,-Ph

15 ¢ -NH-CO-Ph
® -N(Alk)-CO-Ph
¢ -NH-CO-NH-Ph
¢ -NH-CO-Alk
® -NH-CO,~Alk

20 ®¢ -0-(CHz),-cAlk
* -0-Alk-COOR,
¢ -0-Alk-0O-Rg
* -0-Alk-OH
® -0-Alk-NRsRg

25 e -0-Alk-CN
®* -0-(CHz),-Ph

AMENDED SHEET



10 n represents an integer fromO to 5, mrepresents an integer froml
to 5, R5 and R6, which are identical or different, each represent a
hydrogen atom a linear or branched alkyl radical of 1 to 5 carbon atons
or 15 a benzyl radical, R7 represeht®s a hydrogen at om4$MaFe

radical of 1 to 5 carbon atons, R8 represents an alkyl radical of 1 to 5
carbon atons or a radical -CO Ak, 20 Ph represents a phenyl radica
which is optionally substituted with one or nore hal ogen atons, with one

or nore al koxy radi calosaafk-tot@r.R, carbon atons, with one or nore carboxyl
radicals or with one or nore al koxycarbonyl 25 radicals of 2 to 6 carbon

atonms, AMENDED SHBET-28-Marqbn2006-3kd) R2 represents an al kyl radical of 1
to 5 carbon atoms, a trifluoronmethyl radical, a cycloal kyl radical of 3

to 6 carbon atons eor -gophNergpllkradical which is optionally substituted with
one or nore 5 hal ogen atons, with one or nore alkoxy radicals of 1 to 5
carbon atons,imittiane or nore carboxyl radicals or with one or nore
al koxycarbonyl radicals of 2 to 6 carbon atons, A represents a radical
-CO or -S02-, 10 RBkandrRésenhkchnanékiydemtiddals10brdisf flament each
branched alkylene radical of 1 to 5 carbon
atoms,
® cAlk represents a cycloalkyl radical of 3 to 6
carbon atoms,
10 ®* N represents an integer from 0 to 5,
¢ m represents an integer from 1 to 5,
* Rs 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,
®* R; represents a hydrogen atom or an alkyl
radical of 1 to 5 carbon atoms,
* Rg represents an alkyl radical of 1 to § carbon
atoms or a radical -CO-Alk,
20 ®* 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,

AMENDED SHEET




represent a hydrogen atom an al koxy radical of 1 to 5 carbon atons, an
am no.radical, a carboxyl radical, an al koxycarbonyl radical of 2 to 6
carbon atons, a nitro radical, a hydroxyam no 15 radical, a radi cal of
formul a - Al k-000R, - NRSR6 - NH Al k- 000R7 - NH COO- Al k 20 - &8 Margh 2006
-S02- Al k-NROR10 -N (R11) -S02-Alk -N (R11) -Al k-NR5R6 -N (R11)

-CO Al k-NROR10 -N (R11) -CO Ak 25 -N (Rll?) -CO CF3 - NH Al k- Het N AMENDED
SHEET 121 28 March 2006 in which n, m AlkY R5, R6 and R, have the neaning
gi ven above for R1, and R9 and Rio, which are identical or different,
each represent—a hyBsogepresamtoramnabkky| radicati 6al 10tclst eabbear bon
atons, Rl1l represents a hydrogen atomor a radical -Al k-COQRL2 where R12
represents a hydrogehoasenp taafdbkybmestiydalradficilt, 0ab cyariloen katlons or a
benzyl radical, 10 HetN represents a 5- or 6-nenbered heterocycle

contai ning at | eastr8fécait P6géntat éntamon atoms or a phenyl radical

which is optionaliy substituted with one or more
halogen atoms, with one or more alkoxy radicals of
1 tq 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 -CO- or -S50,-,

R; and Ry, 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 nitro radical, a hydroxyamino
radical, a radical of formula

¢ -Alk-COOR5

¢ -NRsR

® -NH-Alk-COOR7

¢ -NH-COO-Alk

® -N(Rj1)-S0;-Alk-NRgRp

e -N(Ry1)-S0,-Alk

e -N(Rj;)-Alk-NRsR¢

® -N(R;1}-CO-Alk-NRgRig

e ~-N(Ry:)~CO-Alk

®¢ -N(Rj;)-CO-CF3 "

* -NH-Alk-HetN

AMENDED SHEET




i onal | y anot her heteroatom chosen from nitrogen and oxygen, optionally
?gt{geafo¥n1of one of their pharmaceutically 15 acceptable salts. 3. R
Compounds of fornula |, according to either of Clainms 1 and 2,£ nﬁmhlcl
represents an al koxy radical of 1 to18lcarbon atons, a 2&Marel|2008adi ](c:al,ta
radical -0-Alk-COON 20 in which Alk represents an al kylene radical o o]
5 carbon atons, a radical of fornmula -O-A k-Ph in which Alk represents an
al kylene radical of 1 to 5 carbon atons and Ph represents a phenyl

' ' ' ' [ ' hal ogen at ons
radi cal which is opti lhy substituted with one 25 or nore
or with one or rmrgrnal% g)%y nl’ag‘i’ca%’ogf’i %b FCH YRV dHE FeanitW one or

i di cal of
AMENDED SHEET 122 r 0 e c oxyl radicals, ara
f ormul a -NH—CO&Ph%ggygaggggg gfg?g?hu dQ-NH-SOZ-Ph or a radical of

CoO R2 ' 5 carbon 5
formula - NH-CO- NH- Ph rRAnkeRE £SeR Sa Al kyd. fadical of (110 5
atoms, - A represents a radical -CO JE%B andggz, Wit 5#% %??Lg;en;ions
each represent a hydﬁﬁgﬁ&ggﬁggeﬁa1éﬂﬂgﬁ@b%D ; Inq&:%% q?ka?r :

: : ' oxycar bon ¥Yadi cal of 2
?g gnlgfbggd;fgh€1a ggifﬁggﬁ|$£aﬂhi§qu£§£§£dH é%@%u9¥ their pharnmaceutically
®* Ry represents a hydrogen atom or a radical
—A1lk-COOR;; where Ri; represents a hydrogen atom,
an alkyl radical of 1 to 5 carbon atoms or a
benzyl radical,

10 ¢ HetN represents a 5- or 6é-membered heterocycle
containing at least one nitrogen atom and
optionally another heteroatem chosen from
nitrogen and oxygen,

optionally in the form of one of their pharmaceutically
15 acceptable salts.
3. Compounds of formula I, according to
either of Claims 1 and 2, in which
- R; represents an alkoxy radical of 1 to § carbon
atoms, a carboxyl radical, a radical -0-A1k-COOH

20 in which Alk represents an alkylene radical of 1

to 5 carbon atoms, a 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

25 or more halogen atoms or with one or more alkoxy

radicals of 1 to 5 carbon atoms or with one or

AMENDED SHEET



acceptabl e salts. 4. Conpound of fornula |, according to Claim1, chosen
fromthe follow ng conpounds: 15 - (4-am no- 3-net hoxyphenyl) ( 1- net hoxy- 2-
met hyl i ndol i zi n- 3-yl ) net hanone -

3- (4yan1no 3- nethoiy%enzoyl) 2- et hyll2hdol i zin 1-yl car b&kareh 2808 - _
2-{[ 3- (4- am no- 3- met hoxybenzoyl ) -2- 20 nethylindolizin-1-yl]oxy}acetic acid
- (4-am no- 3- net hoxyphenyl ) {1-[ (4 chl orobenzyl ) oxy] - 2-net hyl i ndol i zi n- 3-

yl } met hanone - (4-am no- 3- nethoxyphenyl){l [(3 25

met hoxybenzyl ) oxy] z2s EEEQXBngQ HQC%lsyl neth n%qe g@%%f%HEET 123 28
March 2006 - 4-({[ 3- 4 am no- oXybenzoy

met hyl i ndol i zi n-1- ¥Nh0éﬁlﬁﬁth¥|éagggégl%faEOQmula UH-S0z:FR BT et hyl

3- (4- car boxybenzoyl ) - 2-net hyl i ndoli Zi n carboxyli ¢ &

3-[ (1- met hoxy- 2- methyh tAdObiEZiFBrRu 1 ¥! C?«Hb@@ihh ?@nzoate -
4-[ (1 - met hoxy-2- et hyli ndoli zi n-3- yl) carbonyl énzoic acid -

2-am no- 5- [ (1~ met hRxyrepresdyt ruiolan?x 3radfcyl) Garpopyl bbegzghg acid -
2-am no-5-({1-[ ( 3- net hoxybenzoyl ) am no -
met hyl i ndobi zi n- 3- gt dmay bonyl ) benzoi ¢ acid

- A represents a radical -CO-,

- R3 and Ry, which are different, each represent a
hydrogen atom, an zlkoxy radical of 1 to 5 carbon
atoms, an amino radical, a carboxyl radical or an

10 alkoxycarbonyl radical of 2 to 6 carbon atoms,
optiocnally in the form of one of their pharmaceutically
acceptable salts.

4. Compound of formula I, according to

Claim 1, chosen from the following compounds:

15 - (4—amino—3—methoxyphenyl)(1—methoxy-2-

methylindolizin-3-yl)methanone
= 3~ (4-amino-3-methoxybenzoyl)~-2-methylindolizin-
l1-yl1 carboxylic acid
- 2-{[3-(4-amino-3-methoxybenzoyl) -2-
20 methylindolizin~l-ylloxylacetic acid
~ {4-amino-3-methoxyphenyl) {1-[ (4-
chlorobenzyl)oxy]-2~-methylindolizin-3-
yllmethanone
- (4-amino-3-methoxyphenyl) {1~[ (3-
25 methoxybenzyl) oxy]-2-methylindolizin-3-

yvl}lmethanone
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- 2-amno-5-({2-methyl -1-[(3,4,5 trinethoxybenzoyl)am no]indolizin-3- 15
yl }car bonyl ) benzoic acid - 2-am no-5-({1-{[(3-

nmet hoxyphenyl ) sul phonyl ] am no} - 2- met hyl i ndol i zi n- 3- yl}carbonyl ) benzoi c
acid optionally in the formof one ofl28ts pharmaceuti cal 2§ Margh2086pt abl e

salts. 5. Method for preparing the conpounds of forrmula | according to
Clains 1 to 4, characterized in that A an indolizine derivative of
formula I'l, 25 AMENDED SHEET 124 28 March 2006 in which R, and R2 have the

' ' f f t hyd t
gegﬂlggkgivﬁ2||3; ragq{gﬂ |s conJﬁ%se§ﬁ§t$§§%$§R ?%gplvg o¥ ¥8?§3|2 ?r}or
in which X represent%@%ﬂyﬁfggghfg r?ﬁ{§%ffm£%h¥fP$89 19 g&gdldentlcm

a a ni

or different, each represent a hydrogen Fo Fad |ca

1111 uoroacet am do-r ot enlcatmo A alonynar gty askgrl . 12 ? Rt
(1d) R3 and/or R4 = M¥rboxylic acid
5 - methyl 3-[(l-methoxy-2-methylindolizin-3-
ylcarbonyl]lbenzoate
- 4-[(1-methoxy-2-methylindolizin-3-
yl)carbonyllbenzoic acid
- 2Z2-amino-5-{ (1-methoxy-2-methylindolizin-3-
10 yl)carbonyl]lbenzoic acid
= Z-amino-5-({1-[ (3-methoxybenzoyl)amino] -2-
methylindolizin-3-yl}carbonyl)benzoic acid
- 2—amino—5—({2—methyl-l—[(3,4,5-
trimethoxybenzoyl)amino]indolizin-3-
15 yl}carbonyl)benzoic acid
- Z2-amino-5-({1-{[(3-
methoxyphenyl) sulphonyl] amino}-2-
methylindolizin-3-yl}carbonyl)benzoic acid
opticnally in the form of one of its pharmaceutically
20 acceptable salts.
5. Method for preparing the compounds of
formula I according to Claims 1 to 4, characterized in
that

Aa) an indolizine derivative of formula II,

25
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R3 and/or R4 = -CO2Al kyl AVMENDED SHEET 125 (1k) R3 and/or R4 = -NH OOCF3 28
March 2006 and then, 5 a) the conpounds of fornmula |a are subjected to a
reduction in order to obtain the conpounds of formula Ib 1b) 10 R3
and/or R4 = -NH2 15 in which R3 and/ 24 R4 represent an afMarchZ#08al ,

whi ch conmpounds of formula Ib then are subjected to the action of an

al kyl halide in order to obtain the conpounds of fornmula | for which R4
and/or R3 represent a radical -NR5SR6 (in which R5 represents a hydrogen
atom and R6 represents an al kyl radi calRof 1 to 5 carbon atons) and a
AVENDED SHEET 126 28 March 2006 10 15/20 25 or or

N/ R, ()

in which R; and R, have the meaning given for
formula I, but R, does not repreéent a hydrogen atom or
5 an alkyl halide radical,

is condensed with a derivative of formula III,

R,

R, (I

in which X represents a halogen atom and R; or Rs, which

10 are identical or different, each represent a hydrogen
atom, a nitro radical, a trifluorcacetamido radical or
an alkoxycarbonyl radical of 2 to 6 carbon atoms, in

order tc obtain the compounds of formula Ia, Id or Ik,

R‘I
R‘l
o o~
P Z N
N 3 YRk
N 3
A
R, A
{Ia) R4 td
s . (td)
R; and/or R; = NO, Ra and/or Ry = -CO,Alkyl
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r adi cal

r adi cal

-NH- Al k- NR5R6 or a radical

-NH Al k-COOR7 in which R7 répfesents a hydr ogen2&th\danch

subjected to acylation in order to obtain the conpounds of fornmula I

whi ch

R4 and/or R3 represent a radical -NH CO Al k, or a radical

-NH Al k- COOR7 (in which R7 does not
represent a hydrogen aton) from which, by a subsequent saponification,
" conpounds of fornmula | are obtained for which R4 and/or R3 represent a

t he

for

-NH- CO Al k- NRORI 0, which are then subjected to alkylation in order to
obtain a radical -N(Rl1)-CO Ak or ra radical -N(RL1)-CO Al k-NROR o where

R11 represents a radical -AlK-
hydrogen atom the latter
saponification in order to
and/or R3 represent a radicafx
-N(R11) - CO- Al k- NRORI 0 where R11 reprg
SHEET 127 28 March 2006 5 10 15 are suRj

to

1) - CO Al/K#or a radi cal
? (1)

Ra and/or R4 = —NH—COCF3

and then,
5 a) the compounds of formula Ia are subjected to
a reduction in order to obtain the compounds

of formula Ib,

i:I‘l
o =
Yk
. N 3
A
e )
10 R; and/or R; = -NH;

in which R; and/or R; represent an amino
radical,-which compounds of formula Ib then
* are subjected to the action of an alkyl
15 halide in order to obtain the compounds of
formula I for which Ry and/or R; represent
a radical -NRsRg (in which Rs represents a
hydrogen atom and Ry represents an alkyl

radical of 1 to 5 carbon atoms) and a

AMENDED SHEET

2 in which R12 does not represent a
are then optionally subjected to
ds of formula I for which R4

seAts"\a radical -Al k-COCH AMENDED
edpt 0 sul phonyl ation in order



obtain the conpounds of fornmula I for which R4 and/or R3 represent a

radi cal -NH SOQ2-Al k or a radical -NH SO2-Al k- NRgR1Q which are then

subjected to alkylation in order to obtain a radical -NRl1)- SCQ AIk or a

radical -N (R ) -SO2-Al k- NRgR 0 wheri@R11 represents a2 adareh20

-Al k-COOR12 in which R12 does not represent a hydrogen atom the Iatter

conpounds are then optionally subjected to saponification in order to

obtain the conpounds of formula I for which R4 and/or R3 represent a

radi cal -N(R11)-502-Alk or a radical -N (R11) -SO2-Al k- NROR10 where R11

represents a radical -Al k= b) ¥ Hor d€Tof Fédhdad Id in which R3

and/or R4 represent an al Y. b radical, are subjected to

saponification in order to t%§%1é@éﬁ?d3€b éhoﬂoﬁérﬁﬁﬁa | in which R3
esents a

and/or R4 represent a car d|c or ¢ repr
benzyl oxy radical, the P d%ﬁs %: Qﬁﬁgf% a%?@ %B?QCWQHCPO PKe225

action of trlfluoroacetlc e _comounds, of AVMENDED SHEET 128 28
March 200b fornula Id to ﬁﬂgéoég%éﬁygﬁﬁxﬁPl# GeF 1P obt&i ROPRE"ESnBbunds
of formulaslf, 5 formula I are obtained for which Ry and/or

Ry represent a radical -NH-Alk-COOR; in
which R; represents a hydrogen atom,
or
* are subjected to acylation in order to
i0 obtain the compounds of formula I for which
Rqs and/or R; represent a radical
-NHE-CO-Alk, or a radical -NH-CO-Alk-NR¢Rig,
which are then subjected to alkylation in
order to obtain a radical -N(Ri;)-CO-Alk or
15 a radical -N(Rj;)-CO-Alk~NRgR;; where Ry
represents a radical -Al1k-COORi; in which
Ri» does not represent a hydrogen atom, the
latter compounds are then optionally
subjected to saponification in order to
20 obtain the compounds of formula I for which
Ry and/or R; represent a radical
-N(R1:1) -CO-Alk or a radical
~N (R11) -CO-A1k-NRgR;y where R represents a
radical -Alk-CQOH,

25 or
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in which R3 and/or R4 have the neanings given above, and then the
conpounds of formula If are subjected to O-alkylation in order to obtain

t he conpounds 10 of formula Ig, in which R3 and/or R4 have the neani ngs
given 15 above, and Rl represents al®7near or branched &8 Msghi28bcal of 1
to 5 carbon atons, a radical -0-(CH2)"-cAlk, a radical -0-Al k-COOR7, a
radical -O Alk-NR5R6, a radical -0-(CH2)™-Ph, or a radical -OAk-OR8 -
whi ch, when R8 represents a radi cal AVENDED SHEET 129 28 March 2006 - COCH3,

can give, by subsequent saponification, a radical -0-Alk-OH - or a radical
-O Al k-CN which, by treat%@%ts‘ﬂ\ﬂ fChSdr bRy PUAPRENY 4T d8nNalpagiresr to

-O- A k-C (NH2)=NOH, 5 or d). when represents a | koxycarbonyl radical
v ol E%?e%$%80F8d558 o%PFWHiFiaan% ¥ra&h to

t he conpounds of fornmula la are s

obtain the conpounds of formula Ih,1 i n which, .R3.and/or. R4_have the
s rggjrcg%‘{rlgﬁ 258, SE8E o 1PN C Cltlg\&lod‘%cg éﬁ%

meani ngs gi ven above, whi ch subj ect am ne
derivative in order to obtai rbtP§d%§afoﬂﬂ?ﬁl—J§8§-ﬂkjﬂ;ﬂfL,a dnd &y which RL

represents a
-5 then subjected to alkylation in order to
obtain a radical -N(Rq;)-80:-BAlk or a
radical -N(Rj1)-S0;-Alk-NRyR;; where Ri;
represents a radical -Alk-COOR;s in which
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(R:11)-80;-Al1lk or a radical
15 —N(R11) -S02-A1k-NRgRi; where R;; represents a
radical -Alk-COOH
b) the compounds of formula Id in which R; and/or
R4 represent an alkoxycarbonyl radical are
subjected to saponification in order to obtain the
20 compounds of formula I in which Rs; and/or Ry
represgent a carboxyl radical,
or
c) when R; represents a benzyloxy radical, the

compounds of formula Ia are subjected to the

25 action of trifluorcacetic acid or the compounds of
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radical -CO-NH A k, or to the action of an amno acid derivative in order
to obtain the conmpounds of formula | in which RL represents a radical

-CO NH (CH2) m COOR7 20 or AMENDED SHEET 130 28 March 2006 _e) when R1
represents a radical -NHCRtButyl, *8e conpounds of fof®Mach£00p 1d are
subj ect ed either to alkylation foll owed by deprotection and an opti onal
second al kylation in 5 order to obtain the conpounds of formula li, or to
deprotection, followed by acylation in order to obtain the conpounds of

formula Ij in whi epresen a _hydrogen atom foll owed by an
opt i onal Jal Ikyl atigﬁg{:ﬁ%édgé ?% f&%%?‘ﬁg{lﬁggﬁﬁmbﬁp%ﬁ% &P P&t)ﬁgﬁlna lj in

whi ch R5 represent§h§ncoﬂ%%%ﬁgéag%cg%ﬁﬁ%fgklgr Ph S N or 15 f) when Rl
t But yT,

represents a radical -NH e conpolnds of formula Ik are
subj ect ed either to deprotection, followed by acylation in order to
obtain the conpounds of formula IIOaO AVENDED SHEET

TN
Ve
T N a
A
R ()

in which R; and/or R, have the meanings given
above,
and then the compounds of formula If are subjected

to O-alkylation in order to obtain the compounds

10 of formula Ig,

R,

= ==
VR

N, 3
A

R
¢ {ig)

in which R; and/or Ry have the meanings given

15 above, and R, represents a linear or branched
alkoxy radical of 1 to 5 carbon atoms, a radical
=0- (CHz) n-cAlk, a radical -0-A1lk-CO0OR,, a radical
—0O-Alk-NRsRg, a radical -0O-(CH,).~Ph, or a radical

-0-Alk-0-Rg - which, when Rg represents a radical
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131 Ph 28 March 2006 or to deprotection followed by sulphonylation in
order to obtain the conpounds of 5 fornmula Im or to deprotection,
followed by a treatnent w th a phenyl isocyanate in order to obtain the 10
conpounds of formula In AVENDED SHEET2432 28 March 2006 @RMgroriooR1
represents an electron-attracting group, R2 5 represents a hydrogen atom
or an al kyl halide radical and A represents a radical -CO, pyridine is
reacted w th a bronpacet ophenone of fornmula IV, 10 in order to obtain the

conmpounds of fornuL@oyhBK\Qagg?y@éphb9r§%%$g SM jgg%ggi%g 2.1, 3-dipolar

cycloaddition wth ethyl acrylfate or  a ogenat e erivative of aethyl

crotonate in the preaense obmgmko@hszbggaaggagcahn_@L@g&_@& q@ﬁéhp the
conpounds of fornmula la in which Rl represents an ethoxycarbonyl radi cal

and R2 20 represenbg arbygnegenwatBmMouranyakiyhehaliide s adigals - AVENDED
SHEET 133 28 March 2006 6. Pharmaceutical conposition containing, as
active ingredi ent,-a-2bRpOUNH, NGy MUl a |,
5 or
d) when R; represents an alkoxycarbonyl radical,
the compounds of formula Ia are subjected to
saponification in order to obtain the compounds of

formula Ih,

10
COOH

R (ih)

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

15 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- (CH;) ,—~COOR;

20 or

AMENDED SHEET



according to any one of Clainms 1 to 4, optionally in conbination wth one
or nore inert and appropriate 5 excipients. 7. Pharmaceutical conposition
according to Claim®6, which is useful in the treatnment of diseases

requi ring nodul ation of b-FGFs. 8. PH@Pmaceutical conpos?® McRE@9Fding to
10 A aim6, which is useful in the treatnent of carcinomas having a high
degree of vascul arization, such as carcinonmas of the lung, breast,
prostate and oesophagus, cancers mhich i nduce netastases, such as colon

cancer and stonacfb)can% nnﬁ |orras %?ﬁ%ymo %%ngr%dlyélgfeﬂlka_em as.

9. Pharnmaceutical conposi t| on ac in the
treatment of cardiy Al Gl S s atherosclerosis, st -
angi opl asty restinosis, |séése§§€|§i @&f@ g% con%?|%5?|8H Fgﬁ appear

following the fitting af cendeyaseulas Arestheses and/pr, aorto-coronary
artery by-pass surgery or other vascular transp Iants aYrd i ac

hypertrophy, or vasgHddde SO |G 'é}psoﬁf'léjﬂéjpeégéoﬁﬁw% gf?gif’%%eghc

retinopathies. 25 10. Pharnmaceutical conposition accor
which is udseful imddee treai®nin ofhe heaRpcuMENDED SHEET 1§4 28 I\/arch 2006

i nfl ammat ory di seases such as rheumatoid arthritis or |BDs.

Phar maceuti cal conposi ti onracocoddppgttotion, followed by acylation
in order to cbtain the compounds of formula Ij in
which Rs represents a hydrogen atom, followed by an
optional alkylation in order to obtain the

compounds of formula Ij in which Rs represents an

alkyl radical

Rs Alk or Ph
N’Rs i N S
2 N
R 7
S R NG /A
3
A@m AO
{10 : () R

f) when R; represents a radical -NH~-CO;tButyl,
the compounds of formula Ik are subjected
* either to deprotection, followed by

acylation in order to obtain the compounds of

formula II
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Claim6, which is useful in the treatnment of 5 achondroplasia (ACH),
hypochondr opl asia (HCH) and TD (thanatophoric dysplasia). 12. Use of a
conmpound of forrmula | according to Claim1, for the preparation of a

phar maceutical conposition which is Weful in the treat#8farch 2006di seases
requiring nodul ati on of b-FGFs. AMENDED SHEET

Ph
NH 0
N
Vamk
>~ N 3
A

" (m

®* Or to deprotection followed by

sulphonylation in order to obtain the compounds of

5 formula Im

/Ph
N-s=0
N
R
N Y 2 R,

¢ or to deprotection, followed by a treatment

with a phenyl isocyanate in order to obtain the

10 compounds of formula In

T
i<,

= N
N R

3
Aﬁxi::gﬁ
(In) R4
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132 28 March 2006

OR

B) when R, represents an electron-attracting group, R,
5 represents a hydrogen atom or an alkyl halide radical
and A represents a radical -CO-, pyridine is reacted

with a bromoacetophenone of formula IV,

0
Br R

(V)

10

in order to obtain the compounds of formula V,

v)

15 which are then subjected to a 1,3-dipolar cycloaddition
with ethyl acrylate or a halogenated derivative of
ethyl crotonate in the presence of an oxidizing agent
in order to obtain the compounds of formula Ia in which
R; represents an ethoxycarbonyl radical and R;

20 represents a hydrogen atom or an alkyl halide radical.
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133 28 March 2006

6. Pharmaceutical composition containing,
as active ingredient, a compound cof 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 according to
Claim 6, which is useful in the treatment of diseases
requiring modulation of b-FGFs.

8. Pharmaceutical composition according to
Claim 6, which is useful in the treatment of carcinomas
having a high degree of vascularization, such as
carcinomas of the lung, breast, prostate and
cesophagus, 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 aorto-coronary artery
by-pass surgery or other vascular transplants, cardiac
hypertrophy, or vascular complications in diabetes such
as diabetic retinopathies.

10. Pharmaceutical composition according to

Claim 6, which is useful in the treatment of chronic
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134 28 March 2006

inflammatory diseases such as rheumatoid arthritis or
IBDs.

11. Pharmaceutical composition according to
Claim 6, which is useful in the treatment of
achondrcoplasia (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.
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