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WD 2007/080325 - 1 - PCT/FR2007/ 000051 FGF RECEPTOR
(FGFR) AGONI ST DI MERI C COVPOUNDS, PRCOCESS FOR THE
PREPARATI ON THEREOF AND THERAPEUTI C USE THEREOF 5 The

Prigsesdot fygRison rel ates ta povel heter osyEl#€2007/000051
conmpounds that 1 nduce Fibroblast G owth Factor

receptor (or FGFR) dinerization, to the process for

the prisFarRRGRRT M o BHFR a RN $ T D IHER P eGPV EOUNES |

t her eof . ThePRb@EQQthRVQﬁEI@@E@%@@h@@N ruBREJECUl ar
to 10 novel conpounds wit meric _structure, as

FGFR agoni sts. AN ’o"&@ﬁé?ﬁéjﬂg &S5 JEEEENFor

generating new bl ood capl I laries. When a bl ood vessel

[ obstructe .15 an ene as OCI ated-w.th
czrpl'ﬁl a?rryes‘ae at |1 rYe <3 Fi 553@35 s ?gv%s I?%terocydlc

r excagreleds zahaoninfuthe Flbh@bﬂ@stted}rmrtél Racthas beegptor

sh tr -i Mi VO, at ver h
ol FOEK) LT A O LB B Br o8k sqr  the
StRTRPIXL I s phexess. 20nEGESCar et f afeyapeutic  uses

PO et deﬁhé)/ﬁké@éh%ecin%n@mharx@qa&@goeﬂn HawldSlar to
durl enbryoni c deve| opnent cells of adult
o%r&%erl

ORBET ous Pat rl c o £F oS - 5as FGFR
FCE_-g':br(mti). FGF) is the first and the nost well -
characterized of these growh factors. FGF2 is an 18
kD protein which induces proliferation, mgration and
prast@aszemeotiction sy pewdetEsel falr cgbhsrihivgl tueew blood

and, 30, neovascul ghizat i on A wdvo v e rall ntigr aCtSs Mt bred,
endot hel1al cells by nmeans o asses 0
r EHtFIIes H gh- aﬁ?%%?‘:?%cep‘fb’%htyr%?%@%?ﬁase@llatlon

(Fﬁffﬁarfﬁgbné@ﬂéggfhﬁpk&v@@p@h@nﬁ@ﬂdﬂﬁﬂﬂ%ﬁlzatﬁ$n of the
e P pe recept ocated at.t
PatihSal Srnan 55" Gne EEPhOISho i r fPeevHifsand in
FGRvandthbs reeseptadr sgroephedenritorer y (setevant Fibroblast
f apl.e
| AR n oot eofe Does Shur 8Ch BAbY xfhses: & -
PCT/ FR2007/ 000051 ‘
FGFs are a family of polypeptides synthesized by a
large number of cells during embryonic development and
by cells of adult tissues under various pathological

conditions.

FGF2 {or Db-FGF) 1s the £first and the most well-
characterized of these growth factors. FGF2 is an 18 kD
preotein which induces proliferation, migration and
protease production by endothelial cells in culture and
neovascularization in vivo. FGF2 interacts with
endothelial cells by means of two classes of receptors,
high-affinity receptor tyrosine kinases (FGFRs) and
low-affinity heparan sulphate proteoglycan (HSPG) type
receptors located at the cell surface and in
extracellular matrices. Thus, FGF2 and its receptors
represent very relevant targets for therapies aimed at

activating or inhibkiting angiogenic processes.
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As a result, potent antagonists of the binding of FGs
to their receptor tyrosine kinases (FGFRs), such as
i ndol i zi ne derivatives, are described in international

PaEto ADRdEALd ons WD2003084956 and \WD20980284767 ANk 051

5 imdazo[ 1, 5-a)pyridine derivatives in international
Pat ent Applicati on W2006097625. Moreover, it is known
t Bt X eFESYLEf aPOtEBEe RISt nef kEhasbsndiags gk FGFs

| ifor pakiien +8repebrt e yrddi il At JRIEr aferrRR) , such as

particul ar by nechanisns of dinerizatjon of the _
o TA1%r SHEAERNSVEP ¢ e OFBEEPOR s LoKrigHFFrnational
| iRgereds: capabl eavicast Woetoiosg d4vsse add m@oRzaticeR476, and

i e typically natural .conpounds such as ..
FEi AT MRl IR, DA kR iona)
( VBt ta A rEndict atel dra | W@ @ 30 Fek® or ),  EPO
(Erythropoietin), G CSF (G anul ocyte-Col ony

Stinmulating Factor) or TPO (Thronbopoi etin)
cYIBANEE or $thsutFn. knewee §hari £edl sowE fefcq heseeptor

r &.q&lfaﬁrzﬁe br]icﬂﬁ?léJ@QUt lt&fa%%nﬁitgnainﬁﬁﬁﬁ@tifomhi %hrpughh the
results, via ce proil eration an rati on In the

{ GRETbn BETRER Fesstls MRFCIHERH or 6% n GRchanisms  of
actimestiizat iafn angi ogdreesiext MicdBeRdl {xhelbmsd irys ansf  these
Bi ve 1 125- .25 129) puts_forwar
Dol TR [EPYande, Habars 1BY BULIEIHE tnese
cohFtiauira talrl mecha bymagenestypbyaldyneeitzatilorc@fpounds

natysial aQr séFght Ippdodibh g ¢ RFNOWRGSedN3¥ LAY AN Factor) ,
ant agoni stic action with respect to these sane cell

r dEEPt or sV aRTAEIE ¢ ondEstatdle gt it ibons Bt not EPO
supRerdtadpyidd st rat edr by caanuspegitki-¢o1mmhed B lidt ing

D L LR e SO B oI Ot o
no. 21, 12156-12161), B.E. Wl m (The Journal of Cell

Bi~0l : I 7, .4, -7 . ide. .

Bl 004008 ol ko 1088 Aot odOI00.3S Ldoue o
nérsEsti deaeseapeurdisior ciravldal. | Ndacerel bf proliferation

dizhRy | abraRibE, Dsln these rcammaunds a¢ti BgwONvessels and
chineric  receptors and not on endogenous receptors.

THEVIES A6t WMo PoFHIIsHIEPn of -angH939899T# 000051

present any results showing that a CI D nakes it
B. Seed (Chemistry and Biclogy, November, 1994, 1, 125-
129) puts forward the general principle that it would
be possible to construct cell receptor agonists by
dimerization of natural or slightly modified compounds
having an antagonistic action with respect to these
same cell receptors. These conceptual recommendations
are not supported or illustrated by any specific
molecule, in particular low-molecular-weight synthetic
molecules. Articles such as S.A. Qureshi (PNAS, 1999,
vol., 96, no. 21, 12156-12161), B.E. Welm (The Journal
of Cell Biology, 2002, vol. 157, 4, 703-714), K. Keoide

(J. Am. Chem. Soc., 2001, 123, 398-408) describe
nonpeptide compounds or chemical inducers of
dimerization (CIDs), these compounds acting on chimeric

receptors and not on endogenous receptors. They do not
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possi ble to activate the signalling pathway of an
endogenous receptor. 5 Furthernore, Ariad (W96/ 13613,
W97/ 31898 and W)97/31899) has devel oped Rapanycin

devd veddveghimss which are gapabl e of mtt/resdd@i "@oos1
chinmeric FKBP (FK506 binding protein) proteins
contai ni-ng i munophilin derivative domains. 10 The

ARFISSERHt  HRRY nobhrFebRe nBberiBgnt kBefc fol &cdt egnekes it

cemadﬁlealcg ad | wadd Neadde drios mdiguofimew gy of an
ss ls (or aqgllgﬁne3|s) by i nducing FG- receptor
T Yh. TSR ai m of the invention is to

propose novel FG- receptor agonist compounds with a

digRr %ﬁﬁéfgt“rﬂlggese @f&%i ead 5189‘5}/31898 and

dimerization ‘of recept Ich cau
adtaViat3 1P Phehesf c&ﬁdelqmectlhé%a@mycmtﬁeawmmﬁ dimers

awmiﬁﬁﬂﬁﬁéscaﬁhﬁyél8§tmﬁﬁt&ﬁ%r@%@%@nkh;m@¥ﬂd(¥k3§ FK506
Fg;ﬁﬁiceptor gaoni st conpounds corresponding to the

%9925F%@tﬁlwﬂ i RTRRFERSML %9@t%@nlﬂﬁ|cﬂﬁﬁﬁPQRbllln
| dentiveadivey dbddeient, are each, independently of
one anot her, a nmonomer unit M and L is a |inker
group that links ML and M2 covalently. 30 A subject
ofThdweAppbéeanti meentnow ifeoubGF neesht eynthgmiicstmolecules

|%1i aéfdeééPf@a@Pﬁ e, cfoar %85:%%%{% %f r}?énés blood

sal er group conpri ses fr

sssEgl of e m@@ﬁen&ﬁﬂeﬁwmusﬂmﬂrf@:ep&%ﬁ receptor
agnomMesti Lopaunds as defi ned above, characterized in

that said nononer unit corresponds to the fornula M

whi ch follows: WO 2007/080325 - 4 - PCT/ FR2007/ 000051
RTHe X2airN B¥ the invention is to propose novel FGF

receptor agonist compounds with a dimeric structure.

These compounds lead to a dimerization of FGF receptors
which causes activation ~thereof and, in the end,

activation of angiogenesis.

A subject of the present invention is FGF receptor
agonist compounds corresponding to the formula:

M;-L-M
in which M, and Mz, which may be identical or different,
are each, independently of one another, a monomer unit
M, and L is a 1linker group that 1links M; and M

covalently.

A subject of the present invention is FGF receptor
agonist compounds ag defined above, characterized in

that said linker group L comprises from 1 to 25 links.

A subject of the present invention 1is FGF receptor
agonist compounds as defined above, characterized in
that said monomer unit corresponds to the formula M

which follows:
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A\ Ra in wiich, 5Xis Nor GR2*, Ais a -CO or

-S2- radical, * indicates the |linkage site of L with,
firstly, the 10 nononer unit ML and, secondly, with

theo mywnesedstd M2, said Ligkage site odceagiboo7/000051
nmonomer unit ML or M2 being |ocated on one of the
substituents RL, RL or R2; Ris a hydrogen atom a

hal ogen atom a linear or 1%¢+branched al kyl radical
containing from1l to 5 carbop' atons, a hydroxyl

radi cal, or a radical l,a: - CO2RS - CO- NRRR7

-O Ak -OAIk-COZRé?B\-Qq -CO- NRgR7 - OAl k- NR~RY

0- Al k- Ph -NRAR7 -NH S N Al k, or

-NH C2" Al k 20 in which: V\oz'bszs - 5 -

PCT/ FR2007/ 000051 R5 is a hydrogén atom a |inear or
branched al kyl radical containing from1l to 5 carbon
atons or a benzyl radical; R6 and R7, which may be
identical or 5 different, are each a hydrogen atom a
| itfeat?idt, branched al kyl radical containing from1

to 5 carbon atons or a benzyl radical; Ak is a
lihear l\gr branched al kyl radical having from1l to 5

cdr boh tatBmEG2*a 1inear 10 or branched al kyl ene

radi cal having from1 to 5 carbon atons; Phis a

Phend o adigal, oridonal Ly gustitut ed

* indicates the linkage site of L with, firstly, the
monomer unit M; and, secondly, with the monomer unit M;;
sald linkage site of each monomer unit M; or M, being

located on one of the substituents R, R; or R;;

R is a hydrogen atom, a halogen atom, a linear or
branched alkyl radical containing from 1 to 5 carbon

atoms, a hydroxyl radical, or a radical of formula:

. -COR;

° -CO-NRR;

. -0-Alk |

* ~0-AK-CO,R;

. ~O-AK-CO-NR;R,
. ~O-Alk-NR:R;

¢ -0O-Alk-Ph

. -NRR;

. -NH-S0;-Alk
» -NH-CO-Alk, ©F
. -NH-CO,-Alk

in which:
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with one or nore hal ogen atons, with one or nore
hydroxyl radicals, with one or nore 15 |inear or
branched al koxy radicals containing froml to 5

caidofp@f ofse3H5 Wi th one or goLe COO?EP(E@#FI@%@?/@OO&
Is a hydrogen atom a hal ogen atom a hydroxyl 20

radical, a cyano radical, a |linear or branched alkyl
radi cal® contRs nihgaf THATOISR 5akaPbor al R8abr o branched

radi cal of forum araM@can}?c[cQﬁ:%%ﬁn 6from 1 to 5 carbon
PCT/ FR2007/ 000051 + -
- CO- NH Al k- GFp%S oT @hlr %‘F% . 0- Al k- CO2R5

- O Al k- GO NRER, and)- AlRk; NRGRiich - OnAlk- @b :LG)eAIthBEl or

- h - = Nk -Alk - Al k
Nlc-)l- EO Al EII %ﬁﬁe q'z’- I\ﬁf‘?}ﬁ?%\ﬁ(g}ﬁﬁdmgﬁﬁl %o ant IFhear

aryl or het e?abyknraddca linont ardingl5 erntaimings from 1
selected frqpm G %ﬁ.@o@ngt&s opLiQ nﬁé ¥v15r84bstituted

with one or nore ogen atons, Wt or nore
linear dr briaHenhdd aP-ky]rln¢%’€i| & sbe’éﬁpaﬁﬁh nglkydmuadical

to 5 carbon dwivegy f£¥bhhione 0f @@.&%c’n' BHBmHP or a linear
branched alkoxy

carbon atong* W%’F%‘?hg%ﬁg%gg%gg gmﬁ?v&ng from 1 to
- C0- NR6R7 r &dlic=atlson iataddg ch Al k, Ph, R5, R6 and R7

are as Q§fiQﬁg is a phenyl radical optionally substituted
with one or more halogen atoms, with one or
more hydroxyl radicals, with o©ne or more
linear or branched alkoxy radicals containing
from 1 to 5 carbon atoms, or with one or more

-COQORs radicals;

Ri 1s a hydrogen atom, a halogen atom, a hydroxyl
radical, a c¢yano radical, a linear or branched alkyl
radical containing from 1 to 5 carbon atoms or a

radical of formula:



with respect to the group R R2 is a linear or

branched al kyl radical containing 15 from1l to 5

carbon atons, a cycloal kyl radical containing from3

t b maybare@iPss or a phenyl gradi cal  opid-®NIY07/000051
substituted with one or nore hal ogen atons, WO

2007/ 080325 - 7 - PCT/ FR2007/000051 with one or nore
carboxylk ragipeRl s, with one or nore |linear or

branched al koxy radicals containing froml to 5

carbon at orfRP-MRt®: one or nore hydroxyl radicals,

W th one or r , l.oxy radicals, or with one or 5
nore al Rox"ﬁ@%ﬁ%@%ﬁé Ital s containing from2 to 6
car bon toqﬁ@ .mnd R4 are, independently of one
another;a a ycﬁ%g%g atom a hydroxyl radical, an

am no radigalaika nitro 10 radical or a radical of
formula: -CO2R5 -CO NRBR, -CO-NHOH  -0-Alk

- O Al k- KR, f7-Alk-GQIRe CO NR6R7  NHOH - NRSRY

-N(R6) - CO- -NCEL) - CF, N(Ra)-CO-Ph +
N(R8) - OB, - %ﬁk‘%ﬁ@*ﬁNk - N( R8) - CO- Al k- NR6R7

- N(R8) - 902\ dir R7, or -NHAK-R5R7 15 in which R8
is a hydrogen atomor an -Al k-COOR5 radical, and Al Kk,
R5, R6 and<{RAlefERas defined with respect to the
group R, or,. else R3 and R4 form together with the
carbon &t OTQ‘A“?‘%%f the phenyl ring to which they are
attached, _@'ﬁ(- menbered ring containing a nitrogen
atom and anot her

el

o NECRS
o -NH-SO0~Alk
o NH-CO-Ak

+  -NH-CO-A-CORs
s -NH-CO-AK-CO-NRsR;
«  -NH-COAlk

« -NH-CO-Ph, or

" an aryl or heterocaryl radical containing 5 or 6
atoms selected from C, N, O and 8, opticnally

- substituted with one or more halogen atoms,
with one or more 1linear or branched alkyl
radicals containing from 1 to 5 carbon atoms,
with one or more linear or branched alkoxy
radicals containing from 1 to 5 carbon atoms,
or with one or more -CQO,Rs or ~-CO-NRgR; radicals
in which Alk, Ph, Rs, R¢ and R; are as defined

with respect to the group R;

R; is a linear or branched alkyl radical containing
from 1 to 5 carbon atoms, a c¢ycloalkyl radical
containing from 3 to 6 carbon atoms or a phenyl radical

optiocnally substituted with one or more halogen atoms,
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het er oat om such as oxygen; WD 2007/080325 - 8 -

PCT/ FR2007/ 000051 in the formof a base or an

addition salt with an acid or with a base, and al so

i md e dorgegfaa hydrate or-of, -a sol vat ectd #REM0 Afdo051
of the present invention is particularly conmpounds as
defi ned above, conprising the nononer unit _of fornula
MYIFhPRE &Y MAre 0ORTPRMYdal Ta SHbF ecWibh tPRE Or more
PriasRRr idw eftdidhéd PBEOkFULaBLY¥ald0cearBowids &xom 1 to

VI nCBRPER: 2 RIS R08n Thatgee PAYaroRhoddh b Ls:

ofwittlre ©nedoloawzi merkes eniwisogeragtiamlsa hatogertkat ong or

" aB Ry aiRontl “epdffkRfpnt G, 3T o 6

tﬁamrAWZOmSNHCOAIk,, or -NH CO2-Ak 20 in
which: ~ R5 is a hydrogen atom a linear or branched
aI kyl radical containing from1l to 5 carbon atons or

?;931 Readit€al irgisragiefd wot wAR&hapayhpE. a hydrogen
: @etm:tm cah g:ty@hrcﬁ;ipx e&fakdlcﬁfledeaﬁh aEminsir anricfaﬂqm a@nitro
|ne r ranc adl contalnlng roml to
éiarlﬁo%% aoff Caaajb %’éyﬁoﬁ%@%a WD 2007/ 080325 -
9 - PCT/ FR2007/ 000051 ™ Alk is a Ilnear or branched

al kyl radicgl %t%%lningfromltOSCarbon atons or a
linear or br anc al kyl ene radi cal containing froml
» ~CO-NRgR;

s -CO-NHOH

+ -O-AK

e -O-AK-NRR;

e -O-AK-CO-NR:R,

s -NHOH
s ~NRRy
+  -N(Rg)-CO-Alk

¢ -N[R,-CO-CF,

e -N(Rs)-CO-Ph

o -N[R:}-CO-Alk

e -N(Rs)»-SO,-Alk

s -N{Ry)-CO-AK-NRsR;
“N{Rg 1-50,-AK-NRR,, or

L -NH-AK-RR,

in which Rg 1is a hydrogen atom or an -Alk-COORs
radical, and Alk, Rs, Rg and R, are as defined with

respect to the group R;

or else R; and Ry form, together with the carbon atoms
of the phenyl ring to which they are attached, a six-
membered ring containing a nitrogen atom and another

heteroatom such as oxygen;
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to 5 carbon atons; 5 Ph is a phenyl radical

optionally substituted wth one or nore hal ogen

atoms, wWith one or nore hydroxyl radicals, with one
omm@roe)d/ldsaﬁfzs or branched-agkoxy radi cqicsr/cmm(ﬁw/o"tgaom
from1l to 5 carbon atorrs or with one or nore - COORS

10 radi caI s; RL is hydrogen atom a hal ogen atom a
hydr B8R LW ehl @ Qa@faﬁ r%.%%qil%%oa Pﬁchéﬂlt@f an acid
f @rmibich -L024%e, *an€QAB N RIn" thE€O0eNEmALlE- GO2RRIrate or of
-CCU-NHPh -0-Alk -OA k-COORS * -0 Al k-CO NR6R7 *
-G A%YRRR7 -OAK-OR -OAk-Ph -0-Ph -NRR

-NH S2-Alk -NHGr-Alk NHCO Alk-C,

SRRSO R e "o RO02 lrid® b R BCfny

hetcarsamnds rawli ¢af izent abnirag Somprésangnﬁhgelmr unit
FrameGrafb1 O 1Nt Sihi @PA olrgllg y-&bstidpted with one

or nore hal ogen atons, with one or nore |inear or 5
branched al kyl radicals containing from1l to 5 carbon

aOMBubieldt OBE OLhEDIErébeeel Divedf adgheids a|};1"é33t}icularly
radl Calulﬁﬁ:sgnt%dg?gal %féoa C])-Vte? COmg%Egg?lgagl% monomer hunlt

of formula M in which:
X = C"Rg;
R on the 6-, 7- or 8-position of the indeclizine is a

hydrogen atom, a halogen atom, a hydroxyl radical or a

radical of formula:

. -COOR;

. ~CO-NR R

. -O-Ak

. ~O-Alk-COuR;
* ~OATK-NRGR;
. -NR:R;

g ~NH-80,-Alk
» ~NH-00-Al, - or
* NH-COL-Alk

in which:

" Rs is a hydrogen atom, a 1linear or branched
alkyl radical centaining from 1 to 5 carbon
atoms or a benzyl radical;

* Rs; and R,;, which may be identical or different,
are each a hydrogen atom, a linear or branched
alkyl radical containing from 1 to 5 carbon

atoms or a benzyl radical,
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CO NR6R7 radicals in which Alk, Ph, R5, R6 10 and R7

are as defined with respect to the group R R2 is a

| i near or branched al kyl radical containing-from 1 to

S wearky algyms a cycloal kyl padi cal cont@iimeodd/oo0051
from3 to 6 carbon atons or a phenyl radical

optionally substituted with one or nore hal ogen atons,

Wi th ont LK ngke @ KRaal G s RIGRETH ngingm Fadical
S fﬁr bon  &drfiEinMd hr ehe PLtHUFecﬁgbBﬁlx)é'toﬁ@?'cﬁ'a!as Oinear
Wi one or nore al koxycarbonyl radicals containin
from2 to¥ 2HRARH naﬁf‘é’&ﬁPeR?aéﬁbcﬁiA,C%Féﬁnﬁﬁ? %Eom 1

i denti cal tar Iiddrep@ntatasmes gach a hydrogen atom a
hydroxyl radical,_ an, al koxy. radical ont ai ni ng. f,raom 1
to 5 car boI%1 a?%rrsa, aglﬁg% gn)oéar%cﬁaglal ?pgﬁ nghg?’t ?%lbsotltuted
radi cal , oritdh r adecadr ofmcfmsr nbhaogenNRERMs » NMi€D Abke or
- NH- SO A o e GORRY 00 00 NRER 1.6 0T 1 £ OBRNHE infp 8 iy
Ak, Ph, Rb, R6and R’ are as def i.‘ﬁ%a Wi tnhHggO respect sar
to the gréthp RFaWQGOﬂIQWSradHals Conta}lnlng_ from 1
PCT/ FRROOHD0§02hrbAnS Y &i6d , Obrt RE HI es€at oirN\RSHd ONCOOR,
is nore partdﬁ.‘(é:ul arly conpounds as defined above,

conpri si nd ¥+ Hohoner unit  of formula Min which: 5

X =CR2; Ron the 6-, 7- or 8-position of the

i pdol i zi i r at qm hydr ox r adi cal
c;ﬁ?‘b&% " ot 3% A BRIBEERY Ao 5 §7 pyony1
- @eAllcadR R cyare AldAICRINRER & radddk-dR Ryrmula:

- O Al k- Ph

» -COR,

s -CO-NRRy

e -CO-NH-AK-CO:R;
+« -CO-NH-Ph

»  -0O-Alk

o -O-AK-CO:Rg
o -O-Alk-CO-NR;R;

o -O-Alk-NR:R:
s  -O-AlK-OR;

s -0D-Alk-Ph

s -0-Ph

= -NRR;

+«  -NH-S0,-Alk
s ~NH-CO-Alk

s NH-CO-AK-COR:

¢ ~NH-CO-Ak-CO-NRyR;
s NH-CO-Alk

¢ NH-CO-Ph, ©T
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-NRfi R7 - NH SQ2- Al k, or -NH-CO Ak in which: R5
is a hydrogen atom an alkyl radical containing from
1to 5 carbon atons or a 15 benzyl radical; R6 and

Rtio vig oty sz P i dentical oripdifferent,p@feresed Aoooos1
hydrogen atom a linear or branched al kyl radical

cont ai ni ng froml _to 5 carbon atons or a benzyl
radi cal ; 20 @R &YY a¥| PREGFOBEYBr §ﬁ@H€@1alqaﬂtalﬂd’d%f&al5 or

or alkylenesragdieab ceeflaichiedy farym 1 ¢ 5n,cachbomna s,

t N Ph I t I bstituted
\?\A?hrmone or #Rﬁﬁ’gor%;}e%ens&ggﬁg ”&npfi;]og’\?fet%rsgﬁé Irrt?rli'ee more
hydroxyl ratzbgen watlhorene edthorenal kaxy moadi calinear or

t f b .
contai ni ng rSP{d% a%%ék@k?%d}ﬁa‘i'? cargté{\ﬂ.rgfnﬁ gr% 1 to

nmore - COORS Ta 1al-ogen om "a roxyl
radi cal, a carpexbpbn FEewsli calitdr ene adircahont llnear or

f oor ,T(“ka \ADALI%OGQY&Q@@Q@{OX ﬁrad?@&i%%@%’a@%@%l from 1 to
-NH CO- Ph, of CaRPeryRteMShefsr gyt 3T ¢RI more -CORs or
cont ai ni nlgI 5mbNF66Rat md e Bst qell fepmtk, Pﬁikl 0 and R,

5 optionally s ituted wt r nor.e ha

atons, with YH % g’ fore Anedf i’)Pe br%@ﬁe&eﬁp%ﬁr{ to the
radi cals cogmpup IR); froml1l to 5 carbon atons, with

one or nore linear or branched al koxy radicals

containing from1 to 10 5 carbon atons, or with one or
nd¥els CB2RENBRT oCOPKNRERNedadildalls radical containing from

1 to 5 carbon atoms, a cycloalkyl radical containing
from 3 to 6 carbon atoms or a phenyl radical optionally
substituted with one or more halogen atoms, with one or
more alkoxy radicals containing from 1 to 5 carbon
atoms, with one or more carbeoxyl radicals or with one
or more alkoxycarbonyl radicals containing from 2 to 6

carbon atoms;

R; and Ry, which may be identical or different are each
a hydrogen atom, a hydroxyl radical, an alkoxy radical
containing from 1 to 5 carbon atoms, an amino radical,

a nitro radical, or a radical of formula:

s FNEGR;

s NH-CO-AlK

» NH-SOAlk

s CORs

# -CO-NRgR; ©T
-CO-NHOH

*

in which Alk, Ph, Rs, Ry and R, are as defined with
respect to the group R. '
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in which ALk, Ph, R5, R6 and R7 are as defined wth
respect to the group R 15 R2 is an alkyl radica
containing from1l to 5 carbon atons or a cycl oal kyl

rat cadorpg@dg ng from3 to £5 carbon atmms,rER@No0o0051
R4, which may be identical or different, are each 20

a linear or branched al koxy radical caontaining from1

té 59@%%%% at obBe BReERPRO IPNENEAP: 4 MBSk Wwarticularly
r atingdunds hydlr @¥yineadabake, achaghrealingl iy Memotd?d unit
N@%R? or @ radical, of fornmula -NH S02-Al k, in which

AR TERHE A7 HF it ined with respect to 25 the
group R A subject of the present invention is nore

pafti cularly conmpounds as defined above, conprising

the nmonorfer unit of formula Min which: 30 X = CGR2;

WD 2007/ 080325 - 13 - PCT/ FR2007/ 000051 R on the 6-

OfR 85ROkl L Of 7Lhed ngloldgi Neeh S o _f?géalil&@ﬁé%s a
a_hydroxyl radical; RlL.is a hydroxyl radical, or a
IO FEPRul & DYGRORk rAcimAlpra cagpopR}, wdical
S or MHAGERRMI oiiedmii&: Ph, R6 and R7 are as

defi ned above; R2 is an al kyl radical containing from

1 to 5 carbon atons; 10 R3is a linear or branched

al koxy r adi®taf containing from1 to 5 carbon atons or

a carboxyl-xadicgak; R4 is an am no radical. A subject

of the pre Ay ion is particularly 15 conpounds

as definedﬁgg%ég?wcqﬁprising the nononmer unit of

formul*a M ihANFReR: X = N 20 Ron the 5-, 6-, 7- or

8- posi,tionpfyfhe imdazo [1, 5- a]pyridine is a

hydrogen atom "a hal ogen atom a |inear or branched

al kyl *radi ®Rcontaining from1 to 5 carbon

. NH-50.-Alk, or
© ~NH-CO-Alk
in which:

* Rs 1is a hydrogen atom, an alkyl radical
containing from 1 to 5 carbon atoms or a
benzyl radical;

= R and Rs, which may be identical or
different, are each a hydrogen atom, a linear
or branched alkyl radical containing from 1
to 5 carbon atoms or a benzyl radical;

* Alk is a linear or branched alkyl radical or
alkylene ©radical <containing from 1 to 5
carbon atoms;

= Ph is a phenyl radical optionally substituted
with one or more halogen atoms, with one or
more hydroxyl radicals, with one or more
alkoxy radicals containing from 1 to 5 carbon

atoms, or with one or more -COOR:; radicals;

R: is a halogen atom, a hydroxyl radical, a carboxyl

radical or a radical of formula:
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atons, a hydroxyl radical or a radical of fornula: WO
2007/ 080325 - 14 - PCT/ FR2007/000051 " i -CO- NR6R7 "
-OAk -OAk-CR2R=" -OAk-CONR R7 -0-Alk-NR6R7

- @AdoPy dsoRBR7 - NI -1 -SOAFA K - NR GRAIFR2097/000051
-NH-CO*-Alk in which: R5 is a hydrogen atom a
linear or 5 branched al kyl radical containing from1l
to 5 car bg%@korrs or a benzyl radical; R6 and R7,

whi ch may be 1dentical or different, are each a
hydrogen abouk-@Q-Rinear or branched al kyl radical 10
containing froml to 5 carbon atons or a benzyl

radi cak; -AtkiRBha |inear or branched al kyl radical
containing from1 to 5 carbon atoms or a |inear or
br anchtd ‘@'Pene 15 radical containing from1 to 5
carbon at . N~ Ph is a phenyl radical optionally
substitut@¥*th one or nore hal ogen atonms, with one

or norg _ﬁ\gaqgg) 50 radicals, with one or nore |inear

or bran koXy P&dicals containing from 1 to 5

carbon atons, or with one or nore -COORS radicals; W

il B L R A

formul a: 6 atoms selected from C, N, and s,
optionally substituted with one or more
halogen atoms, with one or more linear or
branched alkyl radicals containing'from 1 to
5 c¢arbon atoms, with one or more linear or
branched alkoxy radicals containing from 1 to
5 carbon atoms, or with one or more -COsRg or
-CO-NRgR- radicals
in which Alk, Ph, Rs, R¢ and R; are as defined
with respect to the group R;

R, is an alkyl radical c¢ontaining from 1 to 5 carbon
atoms or a c¢ycleoalkyl radical containing from 3 to 6

carbon atoms;

R; and R:, which may be identical or different, are each
a linear or branched alkoxy radical containing from 1
to 5 «carbon atoms, an amino radical, a carboxyl
radical, a hydroxyl radical, a radical of formula CO-
NRg¢R,;, or a radical of formula -NH-80,-Alk,

in which Alk, Rs and R, are as defined with respect to

the group R.

A subject of the present invention is more particularly
compounds as defined above, comprising the monomer unit
of formula M in which:

X = C-Ry;
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-CO2R5  -CONHPi t _NR5R7 - NH S02- Al k - NH CO- Al k

NH COQ Ai k -NHCOPh, or 5 an aryl or heteroaryl
radical containing 5 or 6 atonms selected fromC, N, O
antb Doomdenad |y substituted with one gor MiR07/000051
hal ogen atons, wth one or nore 10 | inear or branched

al kyl radicals containing from1l to 5 carbon_atons,

wilt h%8netBf nbre 5 nSEaPFL Wrhclhdd thEkokpdpadréaps is a
Caficidtidty fdindr t BydekPPrad oe%1 ; or With one or
nﬁ{e.-Q)ZS 15 qr - NI§6R7 radi%\a,s, in which AlKk,

P &8, SREYERG R ZPE&ET &N Red AR &he@ bl a he

-group R, R3 and R4, which may be identical or

differen, *@_%;gach 20 a hydrogen atom a hydroxyl
radical, a ['tnear or branched al koxy radi cal

cont ai nisg .£y.om.rt o 5 carbon atons, an am no
radical, a nitro radical, or a radical of fornula: WO
2007/ 080825NR:HG, -0oPCT/ FR2007/ 000051 - NR6R7

- NH- CO- Ak %‘E%ﬁ - Al k -C02R5 - CO NR5R7, or

- CO- NHOH i it Wi k, Ph, R5, R6 and R7 are as
defined 5 with respect to the group R, or R3 and R4

form together wi.th the carbon atons of the phenyl
ring td'ram}tlﬁzht ard athtsadidd R7a26¢ AEnfefdged above;
ca®:bans basedlkiylg £afdi@aDi RPn& ainfitegefr&hom to 5 carbon

atoms;
R; 1s a linear or branched alkoxy radical containing
from 1 to 5 carbon atoms or a carboxyl radical;

Ry 18 an amino radical.

A subject of the present invention is particularly
compounds as defined above, comprising the monomer unit

of formula M in which:
X = N;

R on the 5-, 6-, 7- or B8-position of the imidazo[l,5-
alpyridine is a hydrogen atom, a halogen atom, a linear
or branched alkyl radical containing from 1 to 5 carbon

atoms, a hydroxyl radical or a radical of formula:
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10 and anot her heteroatom such as oxygen. A subject of
the present invention is nore particularly conpounds

as defi ned above,

conprising the nmonomer unit of

farad @ Mddpage ch: 15 X = Ny R on the 6-pe ri8i007/000051
8-position of the imdazo[1l,5- a]pyridine is a

hydr ogen ato hal ogen atom a. 20 hydroxyl radical,
olox

a car bdxyl

or a radical of fornula:

- CO- NR6R7 wéb’%é?éﬁ_ﬁ'(:)f Al k- CO2R5 - 0- Al k- Ph - NR6R7

NH SC22 Af K,

CO Ak 25 in which: W

2007/ 080325 3.k - PCT/ FR2007/ 000051 R5 is a

hydrogen atom a

i near or branched al kyl radica

cont ai mi ng f4MIK-COMS carbon atons or a benzyl
radical; ~ R6 and R7, which nmay be identical or 5

different, af@

dNRy¥r ogen atom a linear or

branched al k radi.c containing from1 to 5 carbon
oW 58 0

atons 8r a

ical; » Ak is a linear or

branched alkxﬁ%¥£é%radlcal containing from1 to 5

carbon atons
radi cal, contaymi
a phenyl radica

i near or branched al kyl ene
from1l to 5 carbon atons; ™ Phis
optionally 15 substituted with one

or norg hal og@d-S@L-AE, W th one or nore hydroxyl
radicals, with one or nore |inear or branched al koxy
radi caks contNtGQeAlkr o

. -NH-CO,-AlK

in which:

Rt is a hydrogen atom, a ~linear or
branched alkyl radical containing from 1
to 5 carbon atoms or a benzyl radical;

Rs and R,;, which may be identical or
different, are each a hydrogen atom, a
linear or branched alkyl radical
containing from 1 to 5 carbon atoms or a
benzyl radical;

Alk 1s a 1linear or branched alkyl
radical containing from 1 to 5 carbon
atoms or a linear or branched alkylene
radical containing from 1 to 5 carbon
atoms;

Ph 1s a phenyl radical optionally
substituted with one or more halogen
atomsg, with one or more hydroxyl
radicals, with one or more linear or
branched alkoxy radicals containing from
1l to 5 carbon atoms, or with one or more
-COORs radicals;
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1 to 5 carbon atons, or with one or nore 20 -COCRS
radicals; Rl is a hydrogen atom a halogen atom a
carboxy radical or a radical of fornula: -NR5R7

NHSFokosoz Nt CO- ALk - NHGO- Ph, or  2RcTARBGYY/ 50051
heteroaryl radi cal containing 5 or 6 atons selected

from,C, O and S, optionally substituted wth one _.
orR136 Snét ehﬂﬂaﬂf%%%lﬁ aE B, AR FRR REABr o2 IGviFe FRdical

brean cdh et dd deyd éﬁdf@ﬂhﬁlacont aining from1l to 5 carbon
atons, wth one or nore |inear or branched al koxy

r adi caI s containing from1 to 5 WO 2007/080325 - 18 -
PCT/ FR2®#07+063884 carbon atons, or with one or nore
-C02R5 or -CO NR6R7 radical s, in whi ch Al k, Ph, R5,
R6 and R7 aCO-YHIBM ned wi t h respect to the group R
5 R3 and R4, which nay be identical or different, are
each aeli AR branched al koxy radical contai ni ng
froml to 5 carbon atons, an am no radical, a
carboxyé  rlEH-SDy-Alkhydroxyl radical, or a radical of
formula 10 CO NR6R7 or - NH SO2- Al k. A subj ect of the

presents i N0} Afk nore particularly conpounds as
defi ned above, conprising the nmononer unit of formula

Min whi ch-NERCEOS.Alk R on the 8-position of the

im dazo[l 5- a] pyrl d| ne is a hydrogen atom a hydroxyl
radi cal o agradi cal, 20 R1 is a hydrogen
at om ara cal (5rmJIa-NH-COPh,

" an aryl or hetercaryl radical containing
5 or 6 atoms selected from C, N, 0O and
5, optionally substituted with one or
more halogen atoms, with one or more
linear or  branched alkyl radicals
containing from 1 to 5 carbon atoms,
with one or more 1linear or branched
alkoxy radicals containing from 1 to 5
carbon atoms, or with one or more -COsRs
or -CO-NRgR, radicals,
in which Alk, Ph, Rs, Rgs and R, are as
defined with respect to the group R; |

R; and R,, which may be identical or different, are each
a hydrpgen atom, a hydroxyl radical, a linear or
branched alkoxy radical containing from 1 te 5 carbon
atoms, an amino radical, a nitro radical, or a radical

of formula:



10

15

20

25

or an aryl or heteroaryl radical containing 5 or 6

atons selected fromC, N, O and S, optionally

substituted with one or nore -CO2R5 radicals, in which
Ao Phoppdafezgre as defined;@bove, 25 FBcTﬁFﬁzbbﬂ?@éjoon
or branched al koxy radical containing froml

carbon atons or a carboxyl radical, R4 is an anlno

radi cal .» I-NRgRscont ext of the present invention: 30 a
“hal ogen atont is intended to mean: a fluorine, a

chlori ne, -NHLOThORIKOr an iodine; - a "heteroatont is
|ntended to nean: a nitrogen, oxygen or sul phur atom

- "ligea [ a ed al kyl group” is intended to
35 mean: h“ﬁd%S? %ﬁﬁbranched saturated aliphatic

group. By pr exanpl es, nention may be nade of
nmet hyl , F#?%‘Spropyl i sopropyl, butyl, isobutyl, WO

2007/ 0801%2@(7%%GR PCT/ FR2007/ 000051 -
met hyl ccr peBfyl, 2, 2-di nethyl propyl, sec-
butyl and tert-butyl groups; a "linear or branched

al kyl ene group"” is intended to -nean: an al kyl group
as above, -obinhors divalent, 5 saturated and i near

or branc ed, .B Xa nti made. 0O
nethyleﬁg gfﬁélgggkang% Wg ylgge ga re &° “a€tined
"|widar or bresphed a¢keh§ngrgupu®" |s i nt ended to

nmean: a linear or branched aliphatic group containing

10 one or nore ethylenic unsaturations; - a "linear or
brafhcRed a@kyRy| Lgrsup tegetihrenyedht d’—hEiTe@ﬂrbfanl iafems of

ort iy ahad,al |Jﬁh1.'§| &cor Q:%ﬂc@zont:ﬁéw NHreONgLPECHBA® a 6-

acet Ienl uns tur "l'i near ,or branched
A G bupS Pt ResRdod: 1% ESThEARiTan & 0R4FRyEen atom

gmmq)awWEhartﬁmte&&ato@r@w@hlasaﬁxygeﬁlned above; - a
‘ring" or a "cycloal kyl group” is intended to nean: a

cyclic alkyl group containing from3 to 6 carbon
atforgubignt abf the paeBentatonenscfiomhiich mme g i@dlarly

2Qdupdditad | 9. gVBDLEANaBBY e, f CErPXABRLG 2R TRI&Rr unit

of formula M in which:
X = N;
R on the 6-, 7- or B8-position of the imidazol[l,5-

alpyridine 1is a hydrogen atom, a halogen atom, a

hydroxyl radical, a carboxyl radical or a radical of

formula:
¢ ~-CO-NR;R;
. -O-Adk
. ~O-Alk-CO;R;
. -O-Alk-Ph
. -NRsR7
. -NH-80,-Alk, or
. -NH-CO-Alk

in which:
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cycl opropyl, cyclobutyl, cyclopentyl and cycl ohexyl

groups; - a "polycycle" is intended to nmean: a group
conprising two or nore cycl oal kyl groups as defined
abmyezo@b/os@ihet erocycl e”_is7intended tECcPEAR0&7,/000051
cycl oal kyl group as defined above and conpri sing one

or nore heteroatons such as O, N and/or S; - an "aryl
group” is intefdeRb t &Shedh: YA clFEONar ohat } Enear or
group, for exanplier@ndheayhlg0URadd@al &orteligfieRf rom 1
group” is intended t%c; mﬁ: a_cyclic arorratlﬁ %&Jg
conprising 5 or 6-QtdrERENA cANIPFsPhg® BRRZY gcal;
het er oat ons as®"deid neddabRye. whyiakay mafy eranplienolcal or
het er oaryl groups;. ' be e of hi enyl ,
furyl, pyrrolyl, Clhfnf%%é% €| n%%epy?iggl?nfl .hg%ré%%g %to-m' a
agoni st di ners Thelrgni st erof bormebedVl- N1 radical
according to the o4 | I S@ot WO JIQRET '

of formia M WO SRR 55?%0h-€8c$m2007/ Gt or =
called ML and M2, PS#Fh F§1®eli dentical or different,
each sel ected as Amlwi Ngsan sFGFR @eH2008kSt baGcHdd . alkyl

The compounds of forpula ML-L-N2 can exist jn the form

5 of “bases or salTHI i P HEbUEFER 1§ TO S Catbon
acceptabl e aci dtormdbases.a Siicheaddidt obrsakhedaraslkylene
al so part of the.inv i an, . s accardin

to the inventi onelzzéacg}]lg so%éﬁt;%q%l%g?%ggﬂe ?oﬁ% oF “arbon
hydrates or sol va@tedmsi.e. in the form of

associ ations o& ofp conhi nagi ophapyfin 0PE4PEA DN &ptionally
nmol ecul es or water or wth a Sojvent. Such hydrates

and sol vates ar Sl Pared ofWitte iFRRNt$0N. MO THElogen

| i nker group L i satpomd nkervigiroup chlkat bicnksmddle anthProxyl
coval ently such th&:\} ti;e di stance bet ween_t he t%n
nonomers ML and NB O aitows tHeti M85 28 oi°df twEEE ©F
receptors. Said Wiararedralipopyetedabhyscaomtisdesing from
from1l to 25 links..205Salg Lin ro R

particul arly conprises 1‘rorr113!§h tggggg’l #%ké.l%hgmteerorﬁ mere

"links" is intendédPQRs Faak cerdisy

Ry is a hydrogen atom, a halogen atom, a carboxy.
radical or a radical of formula: '

* *NR@R}
* *NH"SQ?}MK
- -NH-CO-Alk

s -NH-CO-Ph, or

¢ an aryl or hetercaryl radical containing
5 or & atoms selected from C, N, ©¢ and
S, opticnally substituted with one or
more halogen atoms, with one or more
linear or branched alkyl radicals
containing from 1 to 5 carbon atoms,
with one or more linear or branched

alkoxy radicals containing from 1 to 5
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the bonds between atons that make it possible to
connect the nononer units ML and M2. 25 The |i nker
group L is characterized by a flexibility that allows

eagh ppoonegosypst of the conppgind of  forgetaedlo by Mooos1
to establish contact with the extracellular binding

sites of the FGFR transnenbrane receptors. 30 L is
attached, firstlyc2¥eon AbABRer A¥niNitdt P22 nBFamMEe byO2Rs

an atom pl aced onganycomeraf. &aalggq%tltuents R Rl

or R2 and ttach ondl y, t he_ot her n r )
uni t 0t aﬁf}E §gan at ofs rﬂréfge% Gt Sarfd® ocg%%o‘?ea with
the 35 E&Epé¢tuemtshé?gfﬁuerR2 with ML and M2 bei ng
identical or different. WO 2007/080325 - 21 -

PCT/ FR2007/ 000051 A subj ect of the present invention
i Ramanel Far t whakhr mpy benjoiemds cad def idisif eabovie, are each

Chﬁr §§E§5kz%(1* '&é%ed LFEQB[&}%CtrSaélrLedlz HBHQH‘EEthithS:om 1

and_ M2 by radi ca connects t
wotrfbwe? u‘Fﬁ’f’]%OIML aRaMRR b§nt hemipgdi gadigalor; 8 carboxyl

CQfmﬂ:daSl t8ha hyDReaET waidisall and E(B Byatde badi e@bmula
0S 0 connects the nonomer units
(gﬁgs%ﬂ Bg H% g%@‘é%ﬁlc Rinits 7-position or; L
connects the 2 nmononer units ML and M2 by the radica
PO n c s the 2 mononer. .unit
Zbﬁﬁfigk Q! %bg Pgésebﬁqug %%aPnRﬁﬁwm%re partlcufﬁrly
SQQﬁQQuQ#ﬁamﬁ d%écnﬁdl9b0b? tomphré shiagdi ¢cdle RdnpRgs unit

T-ofOr£ SnA0Sd th Ofy itk CONnects the 2 nononer units
ML and M2, firstly, by the radical Rinits

7-position and, secondly, by the radical Rinits
6-¥pasin, on, or; L connects the 2 nononmer units ML and

V%, JATPLLY oopBRpt e g aheat B agd, secondna by o
adeWdinrsitqm,byath@mdnmxyﬂ Rladickl seosndlay, dyrboxyl
thedsdical Rin
R1 is a hydrogen atom, a radical of formula -NH-CO-Ph,
or an aryl or heteroaryl radical containing 5 or 6
atoms selected from C, N, 0 and 8, optionally
substituted with one or more -CO.Rs radicals,
in which Alk, Ph and Rs are as defined above,
R; 1s a linear or branched alkoxy radical containing
from 1 to 5 carbon atoms or a carboxyl radical,

R; 18 an amino radical.

In the context of the present invention:

- a "halogen atom" is intended to mean: a fluorine, a
chlorine, a bromine or an iodine;

- a "heterocatom" is intended to mean: a nitrogen,
oxygen or sulphur atom; '

~ a "linear or branched alkyl group" is intended to
mean: a linear or branched, saturated aliphatic group.
By way of examples, wmention may be made of methyl,

ethyl, propyl, isopropyl, butyl, isobutyl,
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Its 8-position. 25 The connecting atons that are
| ocated on any one of the substituents R Rl and R2
of the nonomer unit of formula Mmy be O, NN Cor S

at@R0030 o jgincti ons between L and t hedmm®m®I07/000051
units may be G 0, CGN, CGC or CS bonds. These bonds

can be selected fromfunctional groups such as
eSSy 1 caiflegs oRstlher sPenEdRbanet e4; direERY1PTOPYl,  sec-

Slﬂumqnaﬂdj%rﬂmwlh@ﬁ)u@ phones and t hi our eas,

or elsg via alkyl-al al P aryl.-ar
O homtthEaheot: Rrartlish p iy Bing freush, Jphantehaed o
| meemt i oancanlbkgl sgkeupedadr oabste uctwhiibsh ofid helivgleent,

I J ticC 2 /.Q803 - / OO
accé"%g% X}% ngl %§nechr5 %?gé?%ﬁghegﬁgﬁ‘g g?ongﬁm)?le
| ﬁlewcmqm edet hb@ne rorderor efhet@mlcﬁrBesuchthyleneN and

and PR 18nPLN& LMY e rings, one or nore pol ycycl es,
one or nore heterocycles (such as plpera2|ne or one

5 or® n’bhen%m Qr(§l§@ﬁlc§§dpr?e1ﬁ§ﬁ])mﬁ' FHEPEP O F?I §“F§EP@FF‘5 to
ameaﬁw i &l ll@hea]fh%ﬂ- | BkahcBegURS dpieat ®pgrensl ldbntaining
onpri se _one or functions such as am de, urea,

F?n(?uroga Ear t?a'ﬁpé’ nlcld”i:saa}tﬁb?att]eon%ul phonani de,
th-l ataft banate, oecstke:rand:lh\ecﬁaeaﬂ.kynyketgrwp'NSsjl pharatied to

%ﬁﬁ'ﬂf §HE&@”EE 8RdAQ ﬁmé¥¥§ﬂé¥%%T§§oQ ANENESining

group L can |se
alqnﬁhéﬁtrl @qr@ya@gﬁtgfl{qmtc nﬁ}s%@ﬂams or br anched and

opt i é’nalllﬂ‘leb&t eéf UBE@QCWeHh DNe8F Beheprheter 0ataABed to
such as 0, N and/or S, one or more Fings, one or more

pOISFERY | ¥R, Qnéléﬁy Ino# PRt eMBEYEI e o Lkghe FHOURY &5 a8
aelfs maid Reicereparyl s, and/ or opt| onal ly one 20 or nore

functians. such_ as gmd e oyr ea, ar bamat e, .
Ul Shoranale. % 1 onarbLrRr BT eatab8”' ER: 5aEREART Y mean:
k et oqE;:lhydr@MWl Grzwigphaterabinsogphénamne,3 to 6 carbon
glé@rcl:'r[%' neanéu%EEoQ%ean@é%oéuge ¥ ' q%%e \3151J1@eal.1:lsmﬁﬁfevolved

gr oups nore particular cted from
f 3K oWbiRg rh@geaﬂ%entlon may, or example, be made of

cyclopropyl, c¢yclobutyl, cyclopentyl and cyclohexyl
groups;

- a "polycycle" is intended to mean: a group comprising
two or more cycleoalkyl groups as defined above;

- a "heterocycle™"™ is intended to mean: a cycloalkyl
group as defined above and comprising one or more
hetercatoms such as O, N and/or S;

- an "aryl group" 1is intended to mean: a monocyclic
aromatic group, for example a phenyl group;

- a "heteroaryl group" is intended to mean: a cyclic
aromatic group comprising 5 or 6 atoms and comprising
one or more heteroatoms as defined above. By way of
example of hetercaryl groups, mention may be made of a

thienyl, furyl, pyrrolyl, imidazolyl or pyridinyl.

The agonist dimers

The agonists of formula M;-L-M, according to the

invention comprise two monomer units of formula M,
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a linear or branched al kyl ene radi cal containing from

2 to 25 carbon atons, a |inear or branched alkenyl

group contai ning fron12 to 25 carbon atonms,

| weearocor/ i Jaranched al kynylogroup cont gigw zforoamo?00051

to 25 car bon atons; or a radical selected fromthe

formul ae: WD 2007/ 080325 - 23 - PCT/ FR2007/ 000051 (A

ocﬂalde}d N aed Mz N ¢logi chomgys by ddgnticaN gr( Different,
dcH sHNLred lds Baling (8 FeARSMZGMRSc adEivie

R R 00 0 0; I+S(Q ék Zr \NRR R*[ Jx O

Xl~r L,x O'LJx * (N OO inwich 5 * indicates

t I’I&zeat@asmﬁ@nn@@nam&io&mmfa LM WILL-IM,t Ren reeioser itnikheMform

on thesbt tuents R RL a bond ar
a ga?lr ony ki 8ah 5t &‘ Wlﬁéiarﬁ%aﬁraaﬁ?gﬁ% eglgr steptable

cyclids, sut beseed, $|urrslat addicdoor gmit$abky also part of
unpsal yrated salkyl ene radical containing froml to 6 WO
2007/ 080325 - 24 - PCT/ FR2007/ 000051 carbon at ons -

that is optionally substituted with 1 or 2 carbonyl

r aghieC cnp dﬂhdﬂfﬁbébf&%%gaio the| CH¢bnsioch- Edn @@@Q ex1st
l[nCI—'I-Zl']‘A foLm o]f %yd:lateg or [so?HatgeCHZ) .ClaN in It?%e form
of associaticons or of combinaticons with one or more
molecules or water or with a solvent. Such hydrates and

solvates are also part of the invention.

The linker group

L is a linker group that links M; and M, covalently such
that the distance between the two monomers M; and M
allows the dimerization of two FGF receptors. Said
linker group preferably comprises from 1 to 25 links.
Said linker group L more particularly comprises from 8
to 20 links. The term "links" is intended to mean only
the bonds between atoms that make it possible to

connect the monomer units M; and M.

The linker group L is characterized by a flexibility
that allows each monomer unit of the compound of
formula M;-L-M; to establish contact with the
extracellular binding sites of the FGFR transmembrane

receptors.

L is attached, firstly, to a monomer unit of formula M;
by an atom placed on any one of the substituents R, R:
or R:; and attached, secondly, to the other monomer unit
of formula M, by an atom placed on any one of the
substituents R, R; or R,, with M; and M, being identical

or different.
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-[CH2-CH2-Q t - CH2- CH2 phenyl or al kyl phenyl al kyl ,
the phenyl group being optionally substituted with
one or nore al koxy radicals containing froml to 5 -

caicbemat/amazny heteroaryl or al kyl het ercagradaldeloooosi
the heteroaryl 10 group being optionally substltuted

with gne or nore al koxy radicals containing from1l to
58 HIIIRCtatOhst e PEeadnt niBYERtLiPBMIE MOTE BAXdHEWarly

alcRmipdRitdsC als @eﬁﬁé&rmv@ndcﬁ&@erﬂéed N €oekatf £ om
0 to 8, P.LS nlnt%%e]rfromOtoll IS an inte

from 1Tt oC9REChS| ?nF‘é’é‘&meFrolﬁ?bt?oMS and ¥ aEY the
| Magigeralf ranoB;t o 5, 20 t is an |nteger fromO to 5,

X is an i rQm Pl 1

x bei ngJ sg%ﬁlg%{%%\% ?Cﬁlee %EP% t:é,so1l\qlth mkeBg the
gredd dald&es omot exceed 25, 25 Rl' and R1", which may

be idenfic nQéEQ' ftfq%re?t mord¥ferd MYHLO0e) & \MO" 1B the
I i near qQr branc radi cal contalnlng 0

5 Teatsen & difs 18 éﬁtﬂf@on\ﬁ?ﬁch may be |dent| cal or

d: Lfer Qngcomgé@tlé ey ogeﬂloalto?mr a%ﬁieegmloragm angheg the
a radi ca onta rom1l to 5 carbon atons,
a%/‘?e‘ 5?1 R adi ¢i® of pé’i%ﬂ:llé%é Figroup, it being

p033| blle ¢onn&itsamtheR]12 athomlexo BH2itand, R2I4 tM, bby the
OpL.i | ¥ L ?gt rma ring, R3 and R4',
V\/np:tél r}%‘}y e I{lﬂ(}etq':t feg or oloi;r? &

ferent, 35 are each a
hydr ogén @RmOmgcis | tieak mpnbmamh@dtsall%ylandadﬁzcalflrstly,

CORt aiid NG el §05a cardbog._ g&gﬁrﬁnona PeNZYEL8HEER by
or a sul phate group, WO 2007/ 080325 -

PEREFRIGGFRG0GOSE S 7s &1 iGEasoridtarhed al kyl
radi cal, oieadtsd Nghé r omMdnbRe? eariken Mt @R Mhe firstly,

mgyn%%euQ5E§cal R in its 7-positicn and, secondly, by
the radical R in its e-position, or;
L connects the 2 monomer units M; and M,, firstly,
by the radical R; and, secondly, by the radical R:, or;

L connects the 2 monomer units M; and M;, firstly,
by the radical R; and, secondly, by the radical R in
its 8-position.

The connecting atoms that are located on any one of the
substituents R, R; and R; of the monomer unit of formula
M may be O, N, C or S atoms.

The junctions between L and the monomer units may be C-
0, C-N, C-C or (C-8 bonds. These bonds can be selected

- from functional groups such as esters, amides, ethers,

carbamates, ureas, sulphonamides, thioethers, sulphones
and thioureas, or else wvia alkyl-alkyl, alkyl-aryl or
‘aryl-aryl C-C bonds.

The linker groups L suitable for the invention can be

selected from structures of the type of aliphatic
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5 The nmononer units of fornmula M as defined above are

FG- receptor ligands that have an antagoni st activity

with respect to FGF2. For the preparation of the

nwenessy ofedpgsula Min 10 yhich A is -g& /85208200051

reference will be nade to W?2003084956 and

W2005028476 when X is GR2, and to W2006097625 when

X yadigabhetlyht Mayi eofl inrani fer Sreracharr iasw et bynally

15 1t sefuFodd ORieh WRRONGF | fioeanpritkdsBlorforswtn Me M, n

be|n nt agoni st conp ound that itself has a free
HRUSTT n§ atBif OF A nt BUBAF st CGnpREndoRS B Breyeles,

onme oprt h@r]@oslsa:ﬂ:&neocmh@@t i(Bgcat e pSpéraeine)t heyr one

D18 pEDETLEh ! SAEELON SN LUE AN ey o

ofP}tIfﬂeilw agoni st corrpound The present invention

also relates to a process for preparing the diners of
formula ML-L-M2, conprising the 25 reaction of at

| e H@‘?"ea%’f%‘h@s S2RoRBAEPNARILY SOTRSIMA £0@ \Wwr more

V\Aﬂdhc’;tzrc&a;?t Fctof afsor gwbidel) Lukka , Whekh olMeaNd dahdate,
Sane neani ng as ﬁbove it bei ng@pos& bl e for U and
LB ent i 03111 BPON3RE A ent , © Y%cat eoeSter'

ortkarceesj:fext he lsatrste t ue‘n-tsﬂl?phamam RZJumdjﬁié Neckulphone

a%v aﬂ?ﬁ }?Jf aI so Wand U are each a functi onal
group capabl e of teacting with one another so as to

forma covalent bond of CGC, GO CN CCor _C-S
tyne ThesRniz bapdscgan @@nﬁ@kecéfguﬁroﬂWf ti&selves

gr oups such as, esters, am des hers, carbamates,

urEIPrisg fomiintdes, tadv@ter shakl pi‘l*ﬂiﬁesb%\ndlmear or
tmnaﬂdﬁédOanmodﬁﬁﬁﬁﬁﬁﬂﬁﬁ51nt%@ruﬁ%€@F%Q@ﬂ7kﬁﬂgo5i more

| k | k Kyl - | | -
bon qu%tac@ an%a‘f}ly f%’ %/1\}[ gﬁé Lg Oofh éi‘n ngre rings,

hydreoxgt, mooar bp&i’i’?ycbbsroffn'rermbe mmm:yheaEEQcyhllels,, or
tl&ir@ ¥ nﬁoxﬁ%’a& fs 391 QtEFQEQ 'i@t €an g?]p?g;%:ﬂjtd.onally one

sul phonyl oride, aci or| acl
apﬁéngmﬁeeﬂﬁgmﬁﬁ{ﬁ%@p pypch as amlde, urea, thiourea,

carbamate, sulphonamide, thiccarbamate, ester,
thioester, ketone, hydroxyl, O-sulphate, N-sulphamate,

guanidine, sulphone and/or sulphoxide.

The linker groups L may be more particularly selected
from the following radicals:

a2 linear or branched alkylene radical ceontaining from 2
to 25 carbon atoms, a linear or branched alkenyl group
containing from 2 to 25 carbon atoms, or a linear or
branched alkynyl group containing from 2 to 25 carbon
atoms;

or a radical selected from the formulae:



an organonetallic reactant such as a boronic ester or

a boronic acid. 10 The reactants U-L-U descri bed

above are comercially available or can be prepared
bysaretdedsgtesori bed in the djterature aicrRERINLIS00051
selected fromthose known to those skilled in the

art. The preparations of the reactants U-L-U wused in

the preparation of the dinmers 15 of the present
invention are nent] ibed in the 7
experinental sectioh (Exanples Rl to R66). The

reactants U-L-U thatcfan b% used in the present
a

i nvention are al kyl ati agénts known to those skilled
ib%?&gg{&jed deri vati ves,
23 i Vate mi car boxyl i c & s

20 in the art, _

acyl ati ng agent %@h

in the presence of R;couplingﬁagent, acid dichlorides,

acid difluorides, dichloroforngtes, di i socyanat es,

di t hi oi socyanat es, ogganonetéhlic reactants such as 25
|

boroni c diesters or djboronigtacids, or sul phonylating
agents such as diell ompides. Said coupkb?g
agents may in*gar ul ar Zb& coljpl iJag agents of
phosphoni um type, guch as (bengotriazol-1- yl oxy)

tripyrrolidi nophosphoni um hexaf | uor ophosphate 30
(PyBOP), benzotriazol-1-yloxytris(di nethyl am no) phos-
phoniun1hexaf|ug&a&§g;a?§ (%FI%Eor O benzotrigzol -1 -
yl-N, NN ,N -teftLa ur m Lot r af | uor obor af®
(TBTU), or coupling qgfnts qﬁucarbodiinide type, such
as 1-(3-di et hyl am nopr opyl ) %3-et hyl carbodii m de
hydro- 35 chloride (EDCl). For exanple, the

di car boxylic aci are i ared froma carboxylic
acid, m being d 'ow&aEa , lewch as {4 WO (E)
2007/ 080325 - 27 - PCT/ FR2007/ 000051

[ (benzyl oxy) car bonyl ] phenoxy}acetic acid (described in
Pat ent Application W2001060813) or [3- .
(ethoxycarbon%b)ph oxy] acet®c afi d (A. Banerj ee,
MM Adak, SAtDasi.S. er jee, Sengupt a, Iﬁﬁian
Chem 5 Soc.t 1987, @4l 1/r’84-3RY, which is actlvated
inthe formof an agd chlpride or with a coupling
agent such as BOP in'the prlesence of a weak base such

as Q 0 Q
Y728\ //|D

AFo A S ©)
g

1 Rf
N
ARt Fy T N R0t ®
O 0

in which

* indicates the atom for connection of L. with the

monomer unit M on one of the substituents R, R; or Rj;

Z is a bond or a carbonyl radical or a linear,
branched or cyclic, saturated, unsaturated or partially

unsaturated alkylene radical containing from 1 to 6



10

15

20

25

30

35

triethylamne, then which is reacted with a-diam ne
R1', R1" Z and r being as defined above. The target 10
di carboxylic acids are obtained after saponification.

1weSQPd ey @sdBs then Et, N O QR'- F~' """ ¢ MRR2007/000051
i~z Jr R" \/~/\\Ay~, NN//-//-\] Rpi 0HOO~z+ m

~'" OH 0 2) NaOH O 0 R=-CHPh O -CH, Crky The -
dF@d%%k;Frt'r%“%c*Fla%t at & QPEbOBB?-éVnéh}bB;VlFéééfil Hités 1 or 2

15:aﬁ:1:djr@rm nﬁldi/d:aflhs Rlor aémbeﬁn é)el;awl@esl defi nedhabov;:

such, as 2- ()Y oate, W th either

a di caruo é 8% 88% %% ﬁa [gﬁbﬁ‘i ng as defined

above, - ﬁGHzﬂbe[pCHséﬁHQ)qeﬁ\lRa Rpupt [Tp]agent such as

BOP pr E[Q_(% wgﬁ* base such as triethyl am ne,

or with 0 “sai pﬁ’bn&f éhloride with Z and r being

as def |m@31}’]ab'{>ﬂveal]m113h@nbl@ébnée bheapbgsyls gyeuas being

triet h)dg%‘ﬂd}?allg h%dbasrtﬁ%ut@cfam%yl bﬁea%ﬁs Jofe alkoxy
obt ai ne after saponl fication. 1) 7~ol’

LA OH BEsga Ebgenal 3(”-3 yﬁr% ¥ o 5yc‘?€:b% @OYE?SI\Pr

Hp NU]&%?eﬁHhﬂ?l.dr~§1k?ﬂheder6hr?iéﬁﬁbﬂ Zkgﬁg@ﬁﬂ%roaryl
= -CHh or

foor L PP LEF S SRATEPAG LY LSLpPCRrutsd jprtn oRe or

2007/ 080825 all@sky REIIERRO0TO0080561ingTheodi ¢artlbosyldaxrbon

aci ds adrteo,%Zso obt ai ned by al kyl ation of an anine

with R , Z and r being as defined above, with
a hal ogeridt e dertisgay vira th ¥8 bki ng as  defi ned

above, pfughgasnet Byk 3rdend PCoet BeXydberzoate J3dd are an

et hyl 4- |odo t hoxy) benzoate [ CAS 56703-36-7] in
t he préé’é:r‘?&? a‘g ¥uUth as potassi um car bonat e.

The an 1nteger from 0 to 11,
to 11,
to 5,
to 5,
to 5,
to 5,

m m', n, p, r, 8, t and x being such that the

is an integer from
an integer from
ig an integer from

is an integer from

X o w . K O
e
0

= O O O

ig an integer from

aumber of links of the linker group L does not
exceed 25,

R,' and R;”, which may be identical or different,
are a hydrogen atom, or a linear or branched alkyl
radical containing from 1 to 5 carbon atoms, 7

R;' and R,”, which may be identical or different,
are a hydrogen atom, a linear or branched alkyl
radical containing from 1 to 5 carbon atoms, a
benzyl radical or a sulphate group,

it being possible for R;' and R;” and also R,' and
R,” to be optionally linked so as to form a ring,
R;' and Ry', which may be identical or different,
are each a hydrogen atom, a linear or branched
alkyl radical containing from 1 teo 5 carbon atoms,

a benzyl radical or a sulphate group,
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target dicarboxylic acids are obtained after’
saponification. L ~oyy 1) Rz ~N[ Z+N HK CO H 10

R =-CH CH 2) NaOK Rz' Ri g The dicarboxylic acids are
alwgp i Aigwkby reaction of 2z di am ne wdlyFBooRGG0051
, Z and r being as defined above, on an anhydride

wth RS and x bei ngéas defi ned 15 abogve accordl ng to

the prdtocolSdestri Béd@ePr R B ALFpnched  a radical
Het er ocysrt i lGhem £ @77, £d 44 1&ar}&5n9£>&omé=, XQ L Q 00
R~~'t R+ OOHO HO' Rs~-Nt Z N~Rs' OH R R RL NL.

"LzN O "~~ HOyy N+( -Ir Rt'~ /R + ~x ~x --~ x O 1x~
CZhre mdngme©unitdd O OO0 0 0 O O 20 By adjusting the
SLHA LY Gl {DeoreBctants: vl bel 8erlish BISNPIEe For
to prepare t i carb I C aci above
I|ﬁﬁaﬁpﬁﬁrfkﬁgﬁm®ﬁ(BﬁaFquwg qmganhagmnneh RcAiy iy with
arg dJidderentygb The boronic diesters used in the

di meri zation reactions via Suzuki coupling (Synth.
Conmun., 1891, 11, 513) are obtained by al kylation of

a podr okl wlesdasdd Men SWEN #©18e monomers of formula M in

g;w(h“i’c‘h Spo-fetipget iyl - 13, 27 digahorolanc 2y henghe o
4 WOR O B B3 r andt 102 AQ By 2847 ®Xx abenol Bin4i2- yC)phenehd to
3%%&&&@9%5}9' ated, derivative in the presence of

a base such as po

aSS|un1carbonate MD 2007/ 080325 -

29 - PCT/FR2007/000051 x -L "'""mac i~ "'"x 0 x=6r on C
O_'I*heo &nthesisO o hd \ aimEHsCO.: sThecIPROOBI Sol: by
be dinerized to glve - honpdiners in the case
G2 PV Ofr eMOBOMBERE| PTPYEAF ¢ GthefPTEARs M, M

f areicenneat | DNt agdhi $the cdiﬂp’d:kﬁfd gtﬁﬂﬂ litself has a free
he%ﬁﬂ&&hﬂﬁﬂf A{E%Peo§a§§ g@ agonls%ncompo%n% in which one
of the possible connecting atoms is freed either by a
chemical reaction based on the antagonist itsgelf, or
because it is a synthesisgs intermediate of the

antagonist compound.

The present invention alsc relates to a process for
preparing the dimers of formula M;-L-M,, comprising the
reaction of at least one reactant of a moncmer unit of
formula M-W with a reactant of formula U-L-U', where M
and L have the game meaning as above,

it being possible for U and U' to be identical or
different,

W being located on one of the substituents R, R; or R
as defined above,

W and U and also W and U' are each a functional group
capable of reacting with one another so as to form a
covalent bond of C-C, C-0, C-N, C-C or C-S type. These
bonds can be selected from functional groups such as
egters, amidesg, ethers, carbamates, ureas,

sulphonamides, thiocethers, sulphones and thioureas or
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identical and their atonms for connection with the

linker group L are different, and also in the case 10
where ML and M2 are different. The npononers M can be
diwerid e/ deopye honodi mers pg - het er odiger sr@i007/000051
formula ML-L-M2 via different synthetic pathways as
illustrated in_the schenes which follow 15 The

- meEtsts Wi s@ﬁ%ﬁ%sabbgérlbé&kﬁél@WY&pM?Ft(?%ﬁkra¥%%1 c-C

begeneral i zed for the conpounds MWwth A X R

, R4 as ned above_and the I.inker
obunD’ B Ut Pada itk o RamPLes SRt SEiRE: | BHIEEYL
20cavBtdrodl | ) .chfero fdrmst elesi Tsskfanali epr i el @l fondnbsiso-
gt né{b“héﬁﬂwg oé&ﬁ%ahgtgr %%ﬁ ncgwéﬁ(éﬁgh 1 éhfgrlde,

€ usé
ac%qlailcdhlomag acuqiaéyugrndg,agémensum @l kame group or

maﬂ\6¥§358$EEQ?P{@0¥¥£bEaﬂE'gubﬂ Bgeap%%?gﬁﬁ%(gséér or a

suitabl’®e coupling agent such as PyBOP, or an
adiForficRBtdde or an acid dlfluorlde and a weak
base such as triethylam ne or pyridine. WO

2 7/ 080325 30 - / 07/ 000051 .R1 DI CARBOXYLI C LN
G RE2ERaRES Al T pBLCRIDEA gV GBS, GRTRETCIALLY

OdyalyHBIéEbek@RlDEe hasspdred \ byN etthddor dB3ckR3bed in

t {ﬁlgﬁéfﬁﬁbrnggR%gE %%ﬁ%%éxﬁé*r§t§§RE%oﬁ_% %e known

Rquxbogeng;& dlwﬂn thepgart. The preparations of the
reactants U-L-U' used in the preparation of the dimers

of the present invention are mentioned or described in

the experimental section (Examples R1 to R66).

The reactants U-L-U’ that can be used in the present
invention are alkylating agents known to those skilled
in the art, such as dihalogenated derivatives,
acylating agents such as activated dicarboxylic acids
in the presence of a coupling agent, acid dichlorides,
acid difluorides, dichloroformates, diisocyanates,
dithicisocyanates, organometallic reactants such as
boronic diesters or diboronic acids, or sulphonylating
agents such as sulphonyl dichlorides. Said coupling

agents may in particular be coupling agents of

rhosphonium type, such as {(benzotriazol-1-
vloxy) tripyrrolidinophosphonium hexafluorophosphate
(PyBOP) , benzotriazol-l-yloxytris (dimethylamino)phos-

phonium hexafluorophesphate (BOP) or O-benzotriazol-1-
y1-N,N,N’,N’-tetramethyluronium tetraflucroborate
(TBTU), or coupling agents of carbodiimide type, such
as 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydro-
chloride (EDCI).

For example, the dicarboxylic acids are prepared from a

carboxylic acid, m being as defined above, such as {4-
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[lTustrations of the case where R1 = NH2: NHZ NH\ / O
O\ N / H NDCAR BOXYLIC ACCD\ N/ N 0 C0,Bn BCP,

Et NOCOen BrAC\ z / D NHWFy NWHCOCF, FyCOCFN co

i iwo Hdoy MepHHO ¢ - 00'In "By 1= |1 HOgeT/FH20dPYddoost
etc. 0/L\O EfOzCNHy ACI D DI FLUORI DE p[ p~C NH co Et

pyrNine \_ / \ HO Ow 0 0,/ NHOCCFy
Hdéawﬁq&ximrhpnﬁle%emxy FEFiGt @&ﬁdon@PSFﬁébed in

conabe s Sipmemeiic, DS Sl 0
ﬁ 3:?%’@510’@{ NN ﬁ Eaﬁ'ﬁéﬁe\' M.M.

, md{ak HCBenGIIés U 8Q ‘BdneN}jM;F SF, ,E{E@'tl;ptei,c Vetihad Chem.
(1 t desir di no, S.

I\/I- Wtﬁ@?{? Rfsﬁ f qu 5‘%&4 r@?ﬂigﬁ 'I%haa[\}.et{nlva‘f@é% in the

c&yoxyaf calacamdaﬁ@luomm Gir szdtha pgupilnas agrent such

addno gamction We sughe 2. APRONBE MyW ganbeygact edieah  as
triethylamine, then which is reacted with a diamine
Ry', Ry''" Z and r being as defined above. The target

dicarboxylic acids are obtained after saponification.

1) 80C, Of BOP
then Et,N
o] oy Q [ - 8]
TR e T = R M P
RO Oﬂ?"ﬂ/ _ HO omn’ +z4f \n'{"]?o DH
a] 2) NaOH o] o]

R = -CHPRer -CH,CH,

The dicarboxylic acids are alsc cbtained by reaction of
a diamine, with R;’ and m being as defined above, such
as ethyl 3-(2-aminocethoxy)benzoate, with either a
dicarboxylic acid with Z and p being as defined above,
in the presence of a coupling agent such as BOP or EDCI
and of a weak base such as triethylamine, or with a
sulphonyl dichloride with Z and r being as defined
above, in the presence of a base such as triethylamine.
The target dicarboxylic acids are obtained after
saponification.

7 j’\{\ o
/ﬁ\ HO z%?u\on o
Ry BOP ar EDCI o
LT SN Ny
G,
R ELN HO 0%!}1 ™ T’H;o OH
& Ry

o 2)NaOH
R = .CH,Ph or -CH,CH,

v QP %4
ol ~cl

Nl o R iV \\// o
R,»E/@"ﬁ\ﬂ e @oﬁn LS G S Dt
R1|
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with a silylation agent such as trinethylsilyl

chloride and a weak base such as triethylamne in

order to protect the carboxylic acid function in the
faronpdoa/dédosisyl ester and 49 activate pde/®wB6\®7,/000051
function Win the formof a silylated am ne, and t hen

an _acylation reaction can be carried out using

dﬂ?ﬁu AL TRELEGEALC 284EF FFaabed| vat:éanerﬂcémoa&/ky%atlon

actbﬁﬂ A theiqy eﬁ@ﬂﬁeRZOf &,8ui,t abl gnaoupl bagngdIeRt defined
(:%Pas BODFL Eog or 15dan acj d dlCh|0rI%e or _an

i1 1 HoFfde ogenaird el W@ichvas Wit being as

t rdeeﬁztryédtmabevef oI sooed alay athyﬁr d y& siddoetdtivag) shtzoat e

97)1 etll}lo gr RB XYL c%%lqsgvolgzl—,%—?] in

COUp|Ing agent an ase U80us " H+
| I1the prreggndg ap. asbese EIJCN @s0OpXX gssiNenicabAGite . The

DI DE, 3) ousy R \\
Nt%%g?ﬂ d@@é@b&%ﬁlc acqqiégc X }_;B‘/ REJHIEE eg?’ 2)afte:r

Ad@cmﬁ%mw base 3) ‘aqueous H+ or R or R hasls
an-NH2 groupRlRl LN NHRX X~-NR~r -YR3 _ OO

R3 4\ el %‘E LrRYWO 2007/.080325 - 32 -
PCT/E?@ 051 Ntid0Btrati M the case wh
o

has™ af car boxyl i c_aci%#% f unct i phereRU o
) )
Lok

R'= -CH,CH, 2 NaOH

The dicarboxylic acids are also cobtained by reaction of
a diamine with R, Ri'', Z and r being as defined
above, on an anhydride with Rs’ and x being as defined
above, according to the protocol described in R.E. Asay
et al., J. Heterocyclic Chem., 1977, 14(1), 85-90).

0
R.,'\N,PZ\}:H,R{' " O%RSFO - Hﬂj\&ih}’{’zﬂ?qﬂi%'ﬂ\oH
H [ R1' R
o | Iy i OH
. . HO N N
Ring F oL R+ [i‘ Ex — "t Rot Tyt \n’H?D’HW
H H 0% 0" o ) o 3 !

By adjusting the stoichiometry of the reactants, it is
also possible to prepare the dicarboxylic acids as
above with a linker of formula (B), (C), (D), (@) in

which m and m’ are different.

The boronic diesters used in the dimerization reactions
via Suzuki coupling (Synth. Commun., 1891, 11, 513) are
obtained by alkylation of a hydroxyl derivative such as
3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenol or
4-(4,4,5,5-tetramethyl-1, 3, 2-dioxaborolan-2-yl)phenol
with a dihalogenated derivative in the presence of a

base such as potassium carbonate.
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15

20

25

NH NH ->'p/L~p'" ryOQry 1) Mesicl, s NNNN/ O COzH

2)

DI CARBOXYLICACID p co,HHOC p NH BOP, 0,14 / \ C

NH, NP, HzN - o"" Ho, | o."~-sue l~\ "%o cOH O0O0pPp
uanEers dhHHO 5 Method 1139..Wen it p@roesises/ Q0051

di

merize a nmononer MW in which R RlL or RR is or

has a carboxylic acid function W use nmay be nade of
such a nmonomer MWfor carrying out an acylation
u5| ng, for exanp%f\/ | am ne, a suitable coupling

L csuch..as BOP,, ByBOP nd a weak bas
such ass Fi tW#ali(ﬁa—@Ml{%zo% ﬁ;J i
PHY | RdeaR4 \ ] or

CIEFIgroup WD 2007/ 080325 - 33 - PCT/ FR2007/ 000051

or
A-

RLOORL XRNNWRXRIYNR, R RBRA RA | A
)/-R& or 00 RLRL { R7. RI.,

The monomers M can be dimerized to give:

- homcdimers in the c¢ase where M, and M, are
identical, as are their atoms for connection with the
linker group L; ' _

- heterodimers in the case where M; and M, are
identical and their atoms for connection with the
linker group L are different, and alsoc in the case

where M; and M, are different.

The monomers M can be dimerized to give homodimers or
heterodimers of formula M;-L-M, via different synthetic

pathways as illustrated in the schemes which follow.

The methods and schemes described below apply to and
can be generalized for the compounds M-W with A, X, R,
Ri, Ra2, Ry and Ry as defined above and the linker group

L as defined above, unless otherwise mentioned.

Method I). When it 1s desired to dimerize a monomer M-
W, in which R or R; is or has an amino function W, such
a monomer M-W can be used to carry out an acylation
using a diacylating agent such as an activated
dicarboxylic acid in the presence of a suitable
coupling agent sﬁch as BOP or PyBOP, or an acid
dichloride or an acid difluoride, and a weak base such

as triethylamine or pyridine.



NREN A1/ RARA\N "' A Illustrations of the case
where Rl possesses -CO2H 0 0 CCC}}~~~ \-000HH H

-0 Nd OHDAME N NL JCOen BOP, EI,N~N/ COBn BrrO
Cno Ndo7 M¥&XFs O NH OCOF F, GgQi NI\ "'ZM#FEE‘ZT?O"S/&OOOQ
5 1llustration of the case where R possesses -
HOC-OON,uN ,.~001 DAMIg OOt I/ OCJ\Ik

TSTU. Et' N C_\ N\% ~~/N/ ChaMe O NH_ HIV\

NN 1-NH- effc. ~10 | I3ersereh of the casé =
7/ 080325 34T M BET) FR2007 oooo§1 ao YR

CO2H:

O oM U ANWEIR Al,0"7 HN“‘\R

CW PyBOR O O NH, FLaN 1~0"f nO~ ~\£ 535 FF

Nethod 4w). Vel t APROTHERESE o d ner“\* G

M W in which R RL or R is or hasahoxij

am n@erRhBisantieeewe car bamat e or sul phonam do functl on W

use may be nade of such a nononer MWfor"’carryl ng out

an al kylation using a dihal oge%ﬁg derivati ye nd Fa
ot

H

base such as sodi um hydr| de 0 R X

\ &R
Illustrations of the case where R; = NH;:
o/'-'--...
DICARBOXYLIC ACID Nz SNz
BOF, ELN cop
NHCOCF, F,COCHN

IS °"&:¢?’3 'ig"‘*g

HOG

o+/\ o ,]:-\,o
A .,
0,

ate.

Q,
/L\ P
E{D.C NH, o 0
T ACID DIFLUORIDE NH

— Et0,C.
—a
A AN _sN _— - =
pyridine o = N
Onde
Q OMs Mol
0 o}
MHGOCF,
]

[} ol

etc...

Illustration of the case where R, possesses NH;:



10

15

hexamet hyl disilylamde: 10 RL 1Rl R\ X R X XR R3

Al kylating agent \ RS MAAA MW1/ ~"R4 Base 1 /

RA RA\ 1 Ror RL or R Islhas an -0H, -NH2,

- QA 4G / NSO k or - NHSQ2 #y k- group Ofpcﬁﬁ/ﬂzocﬁﬁp\/loooom
ON-- -LLR/ R\ N/ FZBRA\ | AA1/ R4 or RL R
R R \ RBRB\ N/ RARA\N I Alllustrations of the
case where Rl possesses -OH WO 2007/080325 - 35 -

PCT/ FR2007/ Q00051 \ n / CO Me NaH\ Nr /o OcCU Me

MD, C DI {KEKYLA'I”I*NG AGENT O 1° NLL, GOyl ~ N2

X iiq fis of L

ei or Br; nj@toS etc. 1-y pl etc. ust rati ofis of{ the
case WheYeoR = C}PWN@PP¢WBﬂRLKYLAJ AGENT 01---. %:
°Rc O, C 0:8 L0 Me H N NH A

n=1, 2}3, c@r, 5 Method en dolsn 1S de§| [ed
di neri ze @ nomer M 4 ,}
- o ,!CJ)\ /\](DH #TNRCOCE,  FcocHN— ¢
pic. d

Method (II). When it is desired to dimerize monomer
units M-W, with R, R;, Rz, Ri or Ry being or having a
carboxylic acid, and in which R or R, is or has an
aminc function W, such a monomer M-W can be reacted
with a silylation agent such as trimethylsilyl chloride
and a weak base such as triethylamine in order to
protect the carboxylic acid function in the form of a
silyl ester and to activate the amino function W in the
form of a wsilylated amine, and then an acylation
reaction can be carried out using a diacylating agent,
such as an activated dicarboxylic acid in the presence
of a suitable coupling agent such as BOP or PyBOP, or
an acid dichloride or an acid difluoride, and a weak
base such as triethylamine, followed by a hydrolysis in
an acidic medium.

1) Me,SICL BN

2) DICARBOXYLIC ACID,

coupling agent and base
3) aqueous H+

H H
Rl of N N
o g
= R T T e
R 1) Me,SICI, EtN P a o] N
2 N% R2 2) ACID DICHLORIDE, base R ¥ = 2
A‘@ 3) aqueous H+ 2 Nt 3 YN
or
MW R4 A A
1) Mo, SICH, EGLN \Q\RA R

2) ACID DIFLUORIDE, base
3 aqueous H+

R or R, hasfis an -NH, group ) R1 : R
H
="y _N L N
e Y Y Nt
A ) A
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W in which RR Rl or R2 is or has a hal ogen, use may

be nmade of such a nonomer MWfor carrying out a
coupling 10 reaction with a catal yst such as

patd afiamod@izexanpl e a SUAKI_ coupl i ngodSidno07,/000051
Commun., 1891, 11, 513) with a suitable diboronic

acid or boronic diester in the presence of a catalyst
sucht U 1R 1 oRF ek cHiRer FaBe FBpER) Mak@sa shaseharenl &g acid
Patass 18R phesphades 25 WMRR007/ 080325 - 36 -

PCT/ FR2007/ 000051 Suzuki coupling R1 Dl B(P(]\II CACI D

or R\ N. R3 BORONIC DIESTER R/ x x~ R4 R3 R3
p~"W1l/ PdO, base A-<:/-R4 R4 \ AR Rl or‘§’>_%0 or
has~a _hgkgen or RIN~/RlL X R-LRt \r MNY~%

R3lLZVA A R4 PFORN or R1 R2 RB R3 R2-("4

*N TA- | RA R4 A _\ 1]11us ns of the case

RlL = i BrcARBBEROMICAC cof t0 1 B
a:\IESTER NHicpp@-ét.&S nnN ), N(B; \ Ms%

Y E\C‘ls»uo

/\\

o el

3) aguecus H,50,

Method III). When it is desired to dimerize a monomer
M-W, in which R, Ry or R: is or has a carboxylic acid
function W, use may be made of such a monomer M-W for
carrying out an acylation using, for example, a
diamine, a suitable coupling agent such as BOP, PyBOP

or TBTU, and a weak base such as triethylamine:

, o
Ri /L\N/U\
L R1
R@if(x L eme @4&
coupling agent 2 M
A weak base \< m =
MW R4 A A
R4 Ra

R or R; or R; has/is a -CO,H group

\_/
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W,B" " - f--"4A0LepRti N n=1,2 etc. 5 Method VI).
A honodi mer can al so be obtained by carrying out the
reacti ons described in the nethods above on a single
campozinsy Misd¥£by adj usting- the 10 stoi chh@mEEEYo®F /000051
the reactants Ml-Wand U-L-U ), and then reacting the
i nternmedi ate ML-L-U obtained, with a second conpound
M2-W (M2 identical to M) : W0°2007/ 080325 - 37 -
PCT/ FR2007/ 00 1 R NN AR4A .yp\U -U RIL. -Un

R3 \

Rth_+--L&J-\R R3 R\ N/ A\ /
R4A\/R4\kh‘|v1 breg Mz
Identigal to M),MN ntical to MR R Ri />I§23/ \RS
N R3 R3 N/ R R\ AR/ AR\ /| RFRA\ A

horodi mer/ ~L)RA ~"-Rt horodi mer  RUN-X R3 R3 xA

1/ A hont odi nmer Illustration of a case R4
t wo- st age honodi neri zation: =\ NOSO CH A . H

HaH then Br CH2CH2OAc O or

O . O
v oo i -
T e R’ R" T
Rz 1 1
o Nt/ - 3 Nz
A

Illustrations of the case where R, possesses -CO,H

‘ o Q
N0 O\)LN"'—{-’A‘}?\“N/LL‘/O A
jf> oo Shiale ‘%f
H o o HY o
- o
M _oan BOP, ELM N cQ,8n 810, PN
= . ) .

Illustration of the case where R possesses -CO.H:

/\fr = \;r“ o
T R r
Me°’°w—»{§zo ey O

N

Illustration of the case where R = CO.H:
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[ 2) MoOH2K, C03 9%NHz N CO?Me OCO Me NH, H NN OH \ N

/ O NHOCO2M / t NH HO~OOQ\' CNCOM

Mbo' C 0 NHz HN\ / 0 5 WD 2007/080325 - 38 -

PGI3 FIROP4 999951 o PP JQ- N 1) HO"\U*Q_‘T%M%OOOSl
H HN O O PyBOR EtSN HN O 0Bn 2) TFA NHCOCF,

NHCOCF, Jg~ HO -O PyBOP, EISN O NH BnOCFOOOHN\)

O IO\ OMi~N-1F10 / OHHNO O NH BnOC\ N CO b5n
Jo 01/ thod VI1). A

heterodlorrer n Be ghtai ved caprying out th One

cri beg 7T The e Nt VNN e

PYBOP, N
Mjﬂcjil oM . n \Ni fm
e HN o o N,

Method IV). When it is desired to dimerize a monomer M-
W, in which R, R; or R; is or has a hydroxyl, amino,
amido, carbamate or sulphonamidc function W, use may be
made of such a monomer M-W for carrying out an
alkylation using a dihalogenated derivative and a base
such as sodium hydride or potassium
hexamethyldisilylamide:

R{i:fik rf T x Xxﬁi§+a

A

SN R Alkylatingagent S\ A~Y B R3 Y

A“TC::S;, Base A A
MW Ré R4 R4

R or Ry or Ry isthas an
@ it
A

=OH, NH;, -NHCOAIk, -NHCO< Alk or -NHSO» Alk group
Y-
R3
Qm
or
Ri L R1
R y: *-R2 N R
LN B R N
A A
R4 R4

Illustrations of the case where R; possesses -OH:
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15

si ngl e conmpound of forml a ML- W (by adjusting the 5
stoichionetry of the reactants Ml-Wand U-L-U ) and
then reacting the internmediate ML-L-U obtained, with

a wes e wgyppind  of fornwasé\/Q—W(d'ffeEF@WFriz"m}é‘@OO51
first) so as to obtain a heterodi ner either of

honobgeneou ype (each nononer unit helongs to th
same 10Q, i IizinefarrinX:C-BZ

i ni dazof ¥, 52 aTpyri dine fanil 8 ot T o
het€rpgerieous t yREY(AINE AGENTO hit bel ongs to th%

fafi |y X 70C- R2 a fer to tHE%S
,@%pyrl dine famly X N'W) 2007/ 08
71 GO0BL R R N, X M -W/ R
/U L-U UL-UULMesRsl-Ut R7,L U L\R/ X
R3 NRI\ NAR2R3, RA A/N (LI/RA Al
MW M=-W M different fromM different from
di nt frOWIMr+\R1 /IL~ /] ~XXRR3 XNRR
'V A1/ R4\ O or RLR
R\ NR~L\~R2 N 11z~-N _R3 A A
, | RARA RA R4 j or or RLRR _ R

Illustrations of the case where R = -0H:

aH al
y O 5 A 1
== DIALKYLATING AGENT 7 N ,Z\F“:fo“
2 N2 . kv

' KHMD3
o chozwa 7 MeOZC: : J;O
W HN

NH,

)
(/\vro\/ﬁ%q

n=1,2134,56

etc.

Method V}. When it is desired to dimerize a monomer M-
W, in which R, Ry br R; is or has a halogen, use may be
made of such a monomer M-W for carrying out a coupling
reaction with a catalyst such as palladium, for example
a SUZUKI coupling (Synth. Commun., 1891, 11, 513) with
a suitable diboronic acid or boronic diester in the
presence of a catalyst such as palladium chloride

(dppf) and a base such as potassium phosphate:
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RIL~R R R i ARBR \N LR N _R3/ r24\ 1 \ i A

/ R4 WD 2007/080325 - 40 - PCT/ FR2007/ 000051

Illustration of the preparation of heterodi ners: The

Care pdo#/ derpgeneous heterodwer ALKVLAE&MW/oooom
| ..-O KHMOSzMa Me0zC p N, HN\ I N O-COv Jn

N ,0 OWI\/E NNH MOxzCO H|N\ The case of a

het er ogeneous heter @hzﬁ;ﬁrcoug"pg HOOOOHO0OH COO

PleCP, EEN N / NHCOCE, 9n0 O F COCHN NH2 Co' u* P9OP.

EIZN 0\ / NH H OdEdddndhG 0 NH 5 Af,_,e_t,the\ﬁ‘__

di meri z stage carried out accordlﬁ]g to one of

t he mefiro \r{&escrl begbmm/[agsmeg xe sui tabl e x“ R

deprotectio J6s —ar-e—carti-ed- ou (G} in

the targgl, ag re WO 20079 080325 - @\ @'

PCT/ FR2007/000051 Wien R, R1, R3 and/or have

benzyIR esRgor Ryl xcéribas a lalogeaducti on Wi th

pal I adi um on-charcoal in the presenge of 8 hydrogeﬁh

donor such as ammoni um f or mat e makeS=itx

R1

—""L““R cl =

R3 ?/N P X N\fx RS

or

R1 R1

L
! e
" ) F!2/ \Rz \-..._, 2 "
N R3 R3 N
A - A
\Q\RUM’O’

Illustrations of the case where R; = halogen:

DIBORONIC ACID Ve | ®
AN or \_ s 0/\‘13
o

~ Y BORONIC DIESTER

QOMe ey, oo (15 moits), Kaéo.,
o N MeCy

, .
m)-.ﬂ’@-o ‘/f"”\}“oammh .

n=12

[

Method VI). A homodimer can . also be obtained by
carrying out the reactions described in the methods
above on a single compound M,-W (by adjusting the
stoichiometry of the reactants M;-W and U-L-U'), and
then reacting the intermediate M;-L-U' obtained, with a

second compound M;-W (Mz_ identical to M;):



possible to obtain the carboxylic acid as illustrated
5 beloww HNGI 1 O NHHNO O NH\ M~ CO-N+ OnD,C\ N
HCC,NH, \ ND COHHOC\ n~ C, / NHCOOF, F:COGAN\ D

Dwod N Fgo355000HN \ O Whefn R RL, R3 gmag/o2687/000051
have a tert-butyl carbamate 10 functlon a

deprotection with an acid sugh as trlfluoroacetlc
acid provides the am ne il ustrated below. HH
My' NN CF, COaHN1\ - - A - &NN\V/ DCM\VN N O
CO, MC McO, CO COVe McO-C 0 O A 15 Wien R, R, R3

and/ or R4 have an ester ful¥ti'sh and/or an anido
function (such as ac api do, | t_d;lfl

hydrolysis in aba' msdlu YW th, rexanpl e,

sodi um hydr oxi de [ithium 20 hydr oxide, foI I ovved by

an acidificatj on, pr ovi des th,awtar get di

i1l ustrat el ow. WO 200 / 0325 -

PCT/ FR2 r{l@bOS]aaHN\O‘\\,r NHH \ (]\Ifl

NeOH \ N LOx LN/IhB \N/

HOAL 04 M , Ff, CCHN \ @4 Hf \

NaCH then W fffJdT~~ 0 \ COI\/E"NeOszp\ _E,I H02Y

O / KizH z“W/ M H2N \ MW M, identicaito M,
Mz Identical to M, M, identicat to M,

R R 'R1

2
X\\ R R /L\R ‘@f{x R \ R
R3 ‘]/N P %, NJ{ R3 =
A A
M’O homodimner \@m R4 R“’O,
L
RI— TR
2 N

R ) T N

\.N\/{x R3 RrR3 x?/N/R
A

homodimer

Illustration of a case of two-stage homodimerization:

7
. s 0S0,CH,
.ﬁﬁ‘w 1) NaH then BrCH,CH,OA H -a\ o
—_ 2) MatH, IK,C O,

=
-
Sy Mz e N a
3] CH SC,CH Pyndine = 7
o CO,Me
o COMe
NH,
NHa
7
H o OH
N
N o] | NaHd
o COMs )
¥
NH,
A
7
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OO HN~O OMH HNO NH N Then H ~p ~ 7~ COHHOCN
.,~1JH F,GOLHN~\J OO0i~ NHy 0 HNn Anong the
conmpounds that are the subject of the invention,
mﬂ@'ﬁUb{?ﬁ@d%éﬂﬁde of : 5 -_ digadi um sal tp@f/Fr2007/000051
3,3 -{3,6,9, 12, 15-

pent aoxahept adecane- 1, 17-di yl bi s[ oxy(| - met hoxy- 2-
nethyl|noolb&yne 8, 3-di yl )ear,bonyl ] } bi s(6-am fiobenzoi c

aci d) d|| um'&al ) v 563, 6,9, 12 ) ’ﬁ]\/

pent aoxahlept adecane- 1, 7 Ibls{oxy%£z§; an1no 3-
nmet hoxy#e woyl)lnLdaZQLTfﬁfglpyridin ol-

di yl IBC_agj.f, - di sodium of
3,3 - , Nk&r18 hexaoxai cosdnes ca8n
1, 20- dlyb [ oxy(l met hoxy- 2- met hyl i ¥zl ne-6, 3- 15

dlyl)carbonyl]}bls(6 ani nobenzoi ¢ adi d TNeeReH um sal t
of 3,3 -{3,6,9,12, 15-

pent aoxahept adecane- 1, 17-di yl bi s[ oxy(1-neth xym§L/
met hyl i ndol i zi ne- 6, 3- dlyl)carbonyl]}bls(G a nobenz
acid) 20 - disodi.umsalt of

3,3 -{3,6,9, 12, 15, 18- hexaoxai cosane- 1, L PN
20-di yl bi s[ oxy(2- et hyl i ndol i zi ne-1, 3- ek
di yl') car bonyl ] } bi s(6-ani nobenzoi c aci d) WO 2007F98Q325

- 43 - PCT/FR2007/000051 - disodiumsalt of oo Q

3,3 -{ethane- |, 2-diyl bi s[ oxyet hane- o
2, 1-di yl oxy- 3, | - phenyl enenet hyl eneoxy i J_o

met hyl i ndol i zi ne- 1, 3-di yl ) car bony! s(éggﬁinoﬁéi%oic
acid) 5 - disodiumsalt of

3,3 -{octane-1I, 8-diyl bi s[ oxy-3, 1y, 0% n
phenylenecarbonyllnlno(z met h dol’i zi ne-1, 3- ==
di yl ) car bonyl ]} bi s(6- am nobenggk cid), - dlsmﬂiun1\”
salt of 3,3 -{ethane- |, 2-diyl bi et'hane-

2, 1-di yl oxy- 3, 1- phenyl enecar bony i Haser, TP
met hyl i ndol i zi ne-1, 3-di yl ) car bonyl ] } bi s(6-am nobenzoi c

Method VII). A heterodimer can be obtained by carrying

L

out the reactions described in the methods above on a
single compound of formula M;-W (by adjusting the
stoichiometry of the reaétants M;-W and U-L-U'") and
then reacting the intermediate M;-L-U' obtained, with a
second compound of formula M,-W (different from the
first) so as to obtain a heterodimer either of
homogeneous type {(each monomer unit belongs to the same
indolizine family X = C-R; or imidazo[l,5-alpyridine
family X = N) or of heterogeneocus type (one monomer
unit belongs to the indolizine family X = C-R; and the
other to the imidazol[l,5-alpyridine family X = N).



acid) - disodiumsalt of 3,3'-{(1,4-dioxobutane-I|,
di yl) bi s[i m noet hane- 2, | - di yl oxy-3, 1-
phenyl enecar bonyl i m no(2- et hyl i ndol i zi ne-1,3 15

diwd )peybored33Hi s(6- am nobengpic aci d) P@'I/Smbtﬂm/oooom
salt of 3,3 -{carbonyl bis[imnoethane-2,1-

di yl oxy- 3, | - phenyl enecar bonyl i m no( 2- net hyI i ndol i zi ne-
1, 3-diyl)carbonyl]}bis(6-a hobenzoi ¢ aci d) - disodium -
salt of 3,3'-{ethane-|gg2- f}é{bls[lmno(z 20

oxoet hane-2, | -di yl )oxy- vA~HhenyRenecar bonyl i mi no( 2-

nmet hyl i ndol i zi ne-1, I(S‘%‘/“) CAar @ RJ}bI s(6-am nobenzoi c

acid) - dlsodlun1salt
3,3 -{propane-1, 3-diy bIS[I i no( 2-

oxoet hane- 2, 1-di yl ) gy~ 3, 1- Qﬁﬂy|enéh32%@ny|in1no(2-
25
3-di yl)carbonyl ]} bi § 6-am nobenzoi c

met hyl i ndol i zi ne- ¥,
acid) - disodiumsalt of

3, 3" -{butane-ly4-diyl bi s[i mnpo(2-
oxoet hane- 7, - di yl ) oxy-3 . ) Lbne@'él\b%@f(n no( 2-
met hyh"’ ZI ne |, 3- dR A nyI 11} bi s( Sbenzsi ¢

30 aci d| um sal t

3,3 {etha dly|bIS[Im G‘

oxoet hane- 2, 1= )oxy 4, 1- phe | Ehecar bonyl i m no( 2-
nmet hyl i pdol i zi ne I, 3-diyl )car bonyl ]} bi s(6-am nobenzoi c

aci d) 34 Wdisodiumsalt ofmdy3' ,M,-w
{ et hanetM,, @tfechinyftoli 8 oxyet hig ed-,ﬁmmfmm,% M, differont from M
2, 1-di yl oxy-4, 1- phenyl enegarbonyl i m no( 2- 1

nmet hyl i ndol i zi ne-1, 3-di yl ) carbonyl ]} bi s(6-am nobenzoi c

aci d) WD 2007/080325 - 44 - PCT/ FR2007/ 000051

di sodi um sal t {oxybi s[ et hang- 2, | -

di yl oxye h'é’ﬁe"gf-limbw 4, 1- phenyl

met l'izine-1,3-di rb,%nyl ]}<~b|Ns am nB

aci%\ di sedi urn».sal t);j:? ane- \(P(

I, 2-diyl bi xyet ha R

2,1-diyl ox T R4 ene(2 nmet hyl i ndol i zi ge- 1, 3-

di yl ) car honyl ] } bi s(6-am nobenzoi ¢ aci d) di sodi um sal't

of 3,3 -{oxybis[et h%e- 2,1- -

R‘i/L\\ =( R RL X =( R

N re— M~ {\?\ \”\ and

NN AR

R i
"\‘Q/N\(( R3 A A R3 R3 /l
A 1: i
Gmm R4 R4S R
or Of
R1
R1 R1 = R

L
=
R1™ ~g =

= —
to N R3 R\ “Rz‘gg}

N R2\h.|/

N Ot



di yl oxyet hane- 2, | -di yl oxy- 3, 1- phenyl ene(2- 10

nmet hyl i ndol i zi ne-1, 3-di yl ) car bonyl ] } bi s(6-am nobenzoi c

acid) - disodiumsalt of

3,W) -ddexadeod2$- di yl bi s[i i npf 2- PCT/FR2007/000051

oxoethane 2,1 -diyl)oxy-3, 1- phenyl ene( 2-
JEi;!llndollzme I, 3- dlyl)carbonyl]%bls(6 am nobenzoi ¢

%Br%ﬁ%%@|®%1§%¢tp5¢paratlo heterodimers:

3, 3" -{hexane-1,6-diylbis[imno(2-

oxoethane-2,|-diyl)oxy-4,1-phenylene(2-

netﬁ?F*ﬁﬁGWWer€$P#3ﬂdiyI)carbonyl]}bis(G-aninobenzoic

aci d) di sodi umLeeTNG AgENT

2- am g 5- fo(1- {[ 3- (2B 3 ({[ 3~ {T7F
(4- amind=3- car boxy ¢ dazo[ 1, =g byri din-1 -

et hyl ] o

oxoet hoxy) b&hwoy! ] ami no} - 2- net hy"'ndol i zii 37>
yl ) carbonyl ] di benzoi ¢ acid. 25 Thus, theiconpo s of
the invention have an FGF receptor agonist activity.
They thus bring about the dinerization of t
receptor and, by virtue of their | @nwtoxiled
t hei r pharmacol ogi cal and bi ol odi %30 properdi caMe
t he conpounds of the present in 0N represen H,

t herapy of choice in pathol dti lated to the
activation of angi ogenesis. IsgChaema is a decrease in
the arterial circulation in 35 an organ, resulting in
a reduction in the oxygen concentration in the
damaged tissues. In post-ischaem c revascul arization
mec haRiFFERE et A™frechani sns are invol ved:

angi ogenesi s and aréfglog nesi s. Anglo enegi s WO

2007/ 080325 - i ess
by mhIChFHGMIcapI | ary vesSel generaté m
{ $ng ves¥ets. Arterio megls contributes to

t he develiopgens (-ﬂeFease~+ﬂ+S|ze and in CalibLg%:Bf
& alcyessel s"&Yund the zone 5 render

the collatk
i schaenic or avascul ar zone. Anpng the gromﬁh ors
i nvol ved in these revascul arization proc&Sges, the

FGF famly, and in
_ "
< :N...i CoMs
o N+,
O\iN/\/n
CorrY
HN o] o »

PYBOF, EGN

H

After the dimerization stage carried out according to
one of the methods described above, one or more
suitable deprotection stages are carried out so as to
obtain the target agonist.
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particul ar FGF-2, has been the nost wi dely described
10 (Post, MJ., Laham R, Sellke, F.W & Sinons, M
Ther apeuti ¢ angi ogenesi s in cardiol ogy using protein-
f oronut @6 7 pongo 3 £ar di ovasc Res 4P, - 522- 31, 2@PAsr2 &6 2000051
iIs an 18 KDalton protein that induces proliferation,
n1 rati on and rotease production by endothelial cells
5P o t e, FAF GRS 217 (i RAYGed REVASC A H S SFVRRE 4R,

wzy@amlézhewﬂenebammaa&uﬁtoﬁobhat:@ball Messees wfdfdnce of
a&%@#@ﬁkﬁ vessel g pharnacoljg@gal nodel's. FGF2
é’H-a’Et hEPFEI 21 IBTTRE fogmahy mafes it
clxamsblﬁ tecemtmm thgh-cafrfhoyiytly o esepdorst yiDBigterated
kipases. (FG--R, -R2, -R3, -R4) and lowaffinity
heparan sul phate proteoglycan type receptors that are

| ocated at the cell surface and are an integral part
of the extracellular matrices. Al though the paracrine

role 25 of FG-250R endothelial cells has beﬁgﬁ!
descri bed™ o d’ 0 intervene N “thes
t hrough an autocrine prgcess: FGF2 stifirul ates the

ut am

producti@ncof other angi i c.,factoms™(in partic \
VEGF)axv”-omska W eczor . —ivhaik -M , Ratajczak,\N
S HEGHH, o, ~F
& Czak, ‘ tocrine/ p 'ne .

J. 30 & Kk J

mechani s PHCoCh U A t opoi esi s.

99-107, 2001) and the synthesis of proteases on

endot helial cells (including plasm nogen activator

and netalloproteinases) required for digestion of the

397088 r BeelFwl af: nBRAY RTd ki ng@dRgicogERFE-PrbYes searbamate

(cmmailcm,, Pa N@é@f&@é@u@énangﬁmﬁneéhs A3  such as

arter enesi s. h% 9- 95, 2000% Mor eover
W%%e%“br%?il eP&F’P’\} eend- b gPR ’B?yaéctjr]vlﬂisytrate‘i

mbéM@@OO?/OSOSZS - 46 - PCT/ FR2007/ 000051 other cell

types involved in vessel maturation: snmooth nuscle

cells, fibroblasts and pericytes. Thus, FGF2 and its

receptors represent very relevant targets for

therapies“ﬁ%ned at in ng the processes of 5

anglogen s and of berlogene5|s (Khurana, R &

Si non é,fronwanglo enesis trials ugkgg/n
fi brﬁﬁﬁ' t gro CtﬁT _égﬁbp [?Té?ﬁierl ot Fer™
DCM ~::IN/
COMe MaO,C COMe Mel,C
U T

H,M

When R, R;, R; and/or R, have an ester function and/or

an amido function {such as acetamido,
trifluorocacetamido), a hydrolysis in a basic medium
with, for example, sodium  hydroxide or lithium

hydroxide, followed by an acidification, provides the
target dimers, as illustrated below:
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di sease. Trends Cardi ovasc Med 13, 116-22, 2003).

Several pieces of evidence denonstrate that FGF2 is 10
also involved in the differentiation of angi obl asts

I e Powiptd@dizd progenitor-cglls and thuscEofdsd Pl €o0051
to revascul arization after an occlusion (Burger, E

et al. Fibrobl ast gromﬁh factor receptor-1is

expressed b en hel i al progenitor Cellipé8|00d 100,

3527- 35, :ﬁMﬂ ugh, in th
i schaem c, ubsequent ypOX|c phengﬁgﬁgalnduce e
i N f

expr essi 0? of angi ogeni°c cLars. (e particul ars EEF
and FG tn@Hnatur@L Ginby and arteriog
conpensatb rocesses of ten SUffici & mo

expl anati ons are p033| e: the prod t'f*on ofﬂ"\’

angi ogeni ¢ cytokines is inadequate or their responses
are reduced. Moreover, patients requiring
post-ischaenic revascularlzatlon are often 25 elderly
and ex |tN Chajacte |stk\§, (Q%abete
hypercﬁgﬁ_ terol aen1 _Egl —Pha(;L' t ﬁ\e J:]i}
angi ogeni btk des . alt er |schaen1 . I&théc be

shown t hit It hese pa fén s respond tojthe ?}i]£%

admi ni strati ot of "Bxogenous angi ogeni € “#nd #
arteriogenic 30 cytokines. Thus, strategies ai ned at
increasing the response of the cells of the vascul ar
tree are strategies suitable for increasing

post-isch:E’ mTH rewés%E¥?r|zat|on and At~ 65{Fr%yraip
a

£

cardi ac off coronary ery revascul anfzati on

(Free "™S. B. & lsnerw].M 35 Thewébeutlc P
angio is for ische e rﬁﬁ@w&iﬁ@lar di sease. J)

Wi Cel | bcardrol 3@;1}9?5; 2001, Fieedman, §,B. ‘g?g

Isner M=Ther apeyti.d &ngi ogenesi & flog. YO T
2007/080325 - 47 - PCT/FR2007/000051 coronary #ftery
dlsease Ann Intern Med 136, 54-71, 2002) The

CQ—\ I'Pé es%%;%guﬁcﬁlst h#ﬁaknvgngl onpare g gj

|ve Thé abiTiti'e |néﬁ%e
arilgi\(ﬁgé'ﬂe@‘i:s rmstmwxem“a@ egfin vitro and in

vivo. Ongigbdtifg appligaiions ofy¢he compaunds; of dhe 15-
pentaoxaheptadecane-1,17-diylbis{oxy(1-methoxy-2-

the

methylindolizine-8,3-diyl) carbonyl] }bis{6-amincbenzoic
acid)

- disedium salt of 3,3'-{3,6,9,12,15-
pentaoxaheptadecane-1,17-diylbis{oxy[3- (4-amino-3-
methoxybenzoyl) imidazo[1,5-alpyridine-8,1-

diyl] })dibenzoic acid _

- disodium salt of 3,3'-{3,6,9,12,15,18~hexaoxaicosane-
1,20-diylbis[oxy(1-methoxy-2-methylindolizine-6,3-
diyl)carbonyll }bis (6-amincbenzoic acid) .
- disodium salt of 3,3'-{3,6,9,12,15-
pentaocxaheptadecane-1,17-diylbis [oxy{1-methoxy-2-
methylindolizine-6,3-diyl) carbonyl] }bis (6~aminobenzoic
acid)

- disodium salt of 3,3'-{3,6,9,12,15,18-hexaoxaicosane-
1,20~-diylbis{oxy(2-methylindolizine-1,3-

diyl)carbonyl] }bis (6-aminobenzoic acid)
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10 invention is post-ischaemc treatnment after
occlusion at the cardiac level or at the level of
peripheral arteries. As regards the treatnent of

caydliagn 7 ieehesi a, one of 1hgs nost promgdmared d o £&boos1
trials is a trial where FG-2 was sequestered in
mcrospheres of _15 al |nate in_the presence of heparin

(LaikficRyn &plyl of Looa’ PaGRARR - Hel § bﬂeﬂpwethane-
bags'pdi}m@b}%ll%Mﬁeﬁ@ﬁé@ﬁyl@n@@kyeﬁtS under goi ng

| h l . .
G R BE el v LS e P hipptprnot
Ciacidiat i on 100, 1865-71, 1999) 20 These mi crospheres

wer se_t0 th
nyogialrsgg%tm Af?gé!rLQQO g S, aII C{}%e pa |en¥§']tg]l§t1§x "3.1-
WRWWWMmmﬁm@hysmmgblsymt bnd-In

QIRAT | S ordyL | nﬁé:P@Iétﬁ)in&kS@HP@J.g’ affghe 7 patients
had er si st ent s3é npt ons at ays 25 and 2 patients

had FFIEH t SBdtvaREulPar sdre&éwﬂ Jir&-éiﬂéélthlr?gﬁchmwne-
benefidifrseayrthe Igﬁlﬂ@ﬁl/eﬂ@@arlﬁ@:hﬁlﬂhﬂﬁ@ after 3 years

ot e, RRRR AR LERE ([ fbiagbenote

chm:oﬂ for the treatnment of the 30 consequences of

car aegzgalg'hre gfl|n| C‘3a| ftri ane-1,4-

n ectl on I At 0 corgdnar arterycaavé'1 een

ailr}fle)doﬂeﬂﬁlmﬂrmeﬁ‘ehém%a% rerdiykexotohary artery

f lIEﬁééé¥BHﬁ ﬁi&%n§(?€%§F iﬁ@éﬁ£?£ﬁ@?i¥3b?ﬁ'c

i ast_ gra act or in patients w

éﬁéﬁg as%r%mﬂt {: © ARHRRENIRLGI 3S1df  a phase |

opendiacbeiuﬂoealeso:aﬁ agi, sn- $bbldbon§'lAlB1@3 limidctdiale-2, 1-
2132- 20 i hons 8032

SRR 2 0 RSl B Bl VO RO 0003201 e

c r.Gnatiy lareasryont lslesies (G ahi neloemb hanacidbr obl ast

gro r ouplee- Jbl.ind, it

cli \rlﬁl[:bg&tq}rn?a %l% r?gl at3| gn 10 hadg%o ?e%fd%?lgﬁg

E.cEosdthagie -3 1ediath )i - b bipkpeyl eneerbremyk ymino ( 2-

| RieRQly 10N hasie 1 f3 hiopl asdrigs:op 1) Ef@t @ramﬂnasa@éalc
@%Lﬁn pectoris. Am J Cardiol 85, 1414-9, 2000) .

of these three trials shows that
| i rda-scatianar walnf usifons, of -Rekdpae -1, 3-diylbis [imino (2-

oxcethane-2,1-diyl)oxy-3,1l-phenylenecarbonylimino(2-
methylindolizine-1,3-diyl)carbonyl] }bis (6-amincbenzoic
acid)

- disodium salt of 3,3'-{butane-1,4-diylbis(imino(2-
oxoethane-2,1-diyl)oxy-3,1-phenylenecarbonylimino(2-
methylindolizine-1,3~diyl)carbonyl] }bis{6-aminobenzoic
acid)

- disodium salt of 3,3'-{ethane-1,2-diylbis[imino(2-
oxoethane-2,1-diyl)oxy-4,1l-phenylenecarbonylimino (2-
methylindolizine-1,3-diyl)carbonyl] }bis(6-aminobenzoic
acid) |

- discdium salt of 3,3'-{ethane-1,2-diylbis[oxyethane-
2,1-diyloxy-4,1l-phenylenecarbonylimino (2-
methylindolizine-1,3-diyl)carbonyl] }bis(6-aminobenzoic
acid)
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well -tolerated and significantly. inprove the patients’
10 state. Thus, the conpounds described in the
invention can find an application in the treatnment of

diveeases7/essops ated with corgpary arteryp®p/F@y 68/ 000051
and in particular in the treatnent of angi na

pectoris, 15 Distal artery diseases, fl in partlcul ar

arteri t@sSefiufihe | 6ddF |insE ar & dtie (BB IfEhane-2,1-
obﬁﬂt@ty@m&ﬁemﬁl @iif@ék}alﬁﬁliﬁﬂényléhgfﬂﬁe t he

extr t S nunbness, .

o o LA T 2 < EPTT hee b et ap b (e ricbrazoic

graouipd f at | gue These 20 phenonena are the result of -a

decr hia |y br h t

causcgl?(%yi]ﬂ[l he?agscl éFo?’?sé {%ﬂ{] r{e '?C(ﬂ%él’ es a ?}e’é?thane“
med 1 YA ieoxwwer 1t sy lene §2 - rpwalselindblmmala teBal,

padi it Sa Mhd A PRI PHEE aémﬁ'ié@éﬂzopét holggies r esul ting
in claudlcatlon wer e %lven injections of FG-

(Lazar otsSOBLEN et &PLUBasi @f fi br30tﬁ as OOV Eetffm%ﬁ 1-
|mm¢mﬁ|¢a¢éhzmt@iﬁléiﬁn3 1%1@@&@@%@21 results
se rial
S T A i ext oL Ch bR Y baLPRRN 6 60t B ApBaCic
i m¢idlse patients and the clinical 30 data suggest a
ben ff of t-he F 2 rii
[ rrpfé):'i/e(fﬂwarﬁkl %gitThetsEe C |g;| cak*&cfg%a S%&]g]tlﬂ)ﬁgtmmo
t IR Jofdmb ¢xyeht } opherepterent- a
trﬁﬁﬁﬁ?ﬂﬂﬂ&bifﬁ&n@flCﬁﬂﬁfﬁlf@£r$8ﬁyifFBiE?@taﬁinoben201c

di seases associated with a distal artery obstruction.
35 rgers di sease or thronmboangiitis obliterans
aff etisodie dsalal wdscwd,ar s{nfeiﬁnHEJs @l bis [imino (2-

SIS, DIiaL PR BrieiiLhs ol (e Teos Wi
PORRRZCOHD00HE: - 1 13 tdi gl comtleonyl hpbisdécanbnobénzoic

angiqgenesi s and vascul ogenesis woul d represent a

therapy for this pathology. The conpounds of sald
i nveft FeAirEprasslant o 2-warasy Sof[ Ghdi G f2or{ [2- ({[3- ({[3-

th{f@lma{tgijideﬁrmyﬁ@:ﬁ%‘ﬁl ﬁnﬁé}ié‘f‘?t§ apﬁaﬁrpaiﬁtnve
gglsmtt%rq of neurons of the dor

bRl e el | ami 8] Sthy fiRino )} -2-

oxoethoxy)benzoyl]amlno} 2-methylindolizin-3-

vl)carbonylldibenzoic acid.

Thus, the compounds of the invention have an FGF
receptor agonist activity. They thus bring about the
dimerization of the receptor and, by virtue of their
low toxicity and their pharmacological and biological
properties, the compounds of the present invention
represent a therapy of choice in pathologies related to

the activation of angiogenesis.

Ischaemia is a decrease in the arterial circulation in
an organ, resulting in a reduction in the oxygen
concentration in the damaged tissues. In post-ischaemic
revascularization mechanisms, two main mechanisms are

involved: angiogenesis and arteriogenesis. Angiogenesis
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during inflammtion that may activate and sensitize
noci ceptive fibres. In this context, FG-2 could 10
nodul ate inflamratory pain despite the fact that no

regulad@r yoediest of FGF2 on nociceptive dehreseh@s/ 000051
been denpnstrated in vivo. However, it has been shown

that FG-2 conpletel§ bIocKS'bradykinln,stlnulated
gltit arfét®e PEICSESS | RYvi PRECORYBRYR RaBELLRTY|  VEDBRLy are

15_:%éiwdtﬁtecfepfroé02p§? Z&)J.st@ylgw rﬁéé%egfs tp@;@tﬂ@f‘i&éene81s
actl vi recep ors (0] ounds o Sa
i et e RS R LR L pb et AT 22 3 dlze and in

t regtiterd) off nadiecepbildatandlt huessrlsheakrbaeatinenheof zone
ch,_regm £ai£ch§8nf réPhEVSé f&fogg}lhy is an axonal

19 7 ng and/ or sensory
perlpheral nerve that Ieads to desensitization of the

disgidig | | bae O”%ro%ftht he @@@&H#en%ﬁveﬁveae N8MVE these
5 perforating ulcer, whichis_to be

damag e be a
pa‘ﬁ‘f%‘-’tﬁ“hﬁ/&}’iﬁ?%‘éﬁf% RFRGETIRT e i oRSFdefableYdanggd in
t(pafﬂ"tﬁlcmm:@UIH‘CEF s$enshis Videersi fEE, nidbtd hivedease ddd@ribed

h t t db
oo lobor 1 L o K ano SR e BB cBcoRdERgY. M-
Cdl?’rf:ﬁmq&tum endd®gdiradeites ins theddbiogic using protein
devel ﬁMﬂH%E:ﬁ%SQ§££@P§$§éc ?Sgrggatthat3EGF? FGF2 is

cont ext een denpbnstrate uces
ax@hal 1§ egéhel 8eN onPraseioultdalse andm%pwml theraeion,

| it 1ot ARAt pbRelePNSrtuiel e b&e%ﬂa@ﬁﬁ@ilal cells
therefore in peripheral neuropathy (Basic

fFﬁ?oﬁ%%ﬁu%ﬁomfﬁFPacﬁéﬁolst@Pﬁ%Spr%%%Y%s%&%%ﬁ+Zatlon in
elahgat alﬂﬂ itk baaE@mf@@e@ft agal tccs.alwﬁnalnetéégﬁélg!’l after
Viqt.r Klil maschewski avakebi

P LRt I KT ot eRts brive. PaoiecsheSsdl AELST g,
V\D 2007/ 080325 - 50 - PCIT/ FR2007/ 000051 virtue of the
F%ﬂzecmgfa?een'wsitthaCéﬁdéwelIQf CQQ&EOLBySmQLnléa'O% Ewo

I nventi on wou represent treat nent
periaffssl Oﬁem%ﬂmwrw héigkala ffinidivabsereppari difrosine

Skinases (FGF-R1l, -R2, -R3, -R4) and low-affinity
heparan sulphate proteoglycan type receptors that are
located at the cell surface and are an integral part of
the extracellular matrices. Although the paracrine role
of FGF2 on endcthelial cells has been largely
described, FGF2 could alsco intervene on these cells
through an autocrine process: FGF2 stimulates the
production of other angiogenic factors (in particular
VEGF) (Janowska-wieczorek, A., Majka, M., Ratajczak, J.
& Ratajczak, M.Z. BAutocrine/ paracrine mechanisms in
human hematopoiesgis. Stem Cells 19, 99-107, 2001) and
the synthesis of ©proteases on endothelial cells
(including plasminogen activator and
metalloproteinases) required for digestion of the
extracellular matrix during angiogenic processes
(Carmeliet, P. Mechanisms of angiocgenesis and
arteriogenesis. Nat Med 6, 389-95, 2000). Moreover,

FGF2 exhibits a proliferative and migratory activity on
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The proliferation and migration of vascular snooth
muscle cells contribute to intinal hypertrophy of
arteries and thus plays a predonminant role in

atwerpse! egosiss and in post- apgi opl asty amr,pmiocl@/oooou
endarterectony restenosis. It has been denonstrated

t hat, an ang genlc factaor, VEGF, significantly reduces
| REBRE ERFEkENPRE ByPvRictackr B H§SPel maturation: smooth

enﬂm&teél@élzgtlﬁnbf&amasebl @.ndEpverM@ylt'e%f d,THus, TF®F2 and
& | sner M Acceleﬁgted endo%ﬁﬁ]lallzatlon q¥ ¢
151 %cafe%%??gﬁ?y bFPFEEGHbI ndftYhu argets rLor
endottegbied gran/mdsdfacett)r ragdicelng n- stlent iptod@bses of
ch Bi y 35,,.311-6,
18‘%‘%{6&% Q% c%ﬁ%ou% s%gﬁgg“%gg%%%o%pou 6;f6da}’he - &
gnﬁﬁﬂﬁnsdnd%ntlknﬁiﬁhﬂ$m)ﬁWQmENEﬂgkﬂgﬁmeakﬁlvttyakﬁ using
r epiesot S8 Ebeleny fYfctdioi £8y ad%?xc%ﬁeaéf@é‘fl@éclerotlc

at herosclerosis and in the inhibition post -

arfifi BBty BFSPOSt - CRasH DERBEL oS CaGenooh ks -2he 2003} .

Vm%ﬁl neliwesds | resseidéntet Qieirhcﬁ'ﬁéiﬁ:étﬁé/e|t%@tifenFGF2 is
25 an Ares:

i Qn. r ing the delivery
oS Rt Bl QTP E RSt DRnTone SE L Sgiphipsts
gz T anfibehklneti orabgeamic- st r vefldsal andit eguist yccﬁl‘ﬁtrlbute
Vi FevabburdviE0eba* ar A0 QUPISSCRAIh (Bvrasiys
3¢k iﬁélt i E%bé@bhw’ér9r§whheﬁﬁ§tomg16s@moor@¢ vt hexpressed

f asf oksigosteh 133 VEESgeAde 5EF2-dhus, PRAMNE 100, 3527-35,
revascul ari zation for tissue regeneration. The

cdﬁﬂﬁ@nﬂs presented in the invention could represent
a treatnent of choice in treatnment for nuscle

4 on. 35 The nuscl e r eneratio rocesses on
d;@'ltrop%c O R P FEE SR s e BRERREL Rt ot S Euent
oftny@yazvikd npbeandensf ianmBicgenhe gpudsdiant op§ anghegenic

S e R gy e e

Cémgaqgennﬂ @P@eﬁrR@§§§geWMC(?QW@¢P$%E@@Y pEpersests are
Preddeer abitons@ngi & PWAs| oMy df chsehacsahe! | Lie %éélble

equire the cell-associated  fibrinolytic system Biol

Gﬁbﬁ qgﬁa%% o O@@gloggnlc cytokines ig inadeguate or
their  responses are  reduced. Moreover, patients
requiring post-ischaemic revascularization are often
elderly and exhibit pathological characteristics
(diabetes, hypercholesterclaemia, etc.) that limit the
role of angiogenic cytokines after ischaemia. It has
been shown that these patients respond to the
administration of exogenous angiogenic and arteriogenic
cytokines. Thus, strategies aimed at increasing the
responge o©of the c¢ells of the wvascular tree are
strategies suitable for increasing post-ischaemic
revascularization and in particular cardiac or coronary
artery revascularization (Freedman, S.B. & Isner, J.M.
Therapeutic angiogenesis for ischemic cardiovascular
disease. J Mol Cell Cardiol 33, 379-93, 2001; Freedman,

$.B. & Isner, J.M. Therapeutic angicgenesis for
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5 has been proposed that the FGF systemis an
essential system for nuscle regeneration, and for
myobl ast survival and proliferation (Neuhaus, P. et

alwo Resturesko3mbi ity of fibroplast growdefaspsor /000051
(FGF)-deficient myoblasts mght contribute to

dystrophi c changes in the 10 nuscul at ure of ,
FEIPED] mik el 1RGRRR AER. WRSTTOeleds 37623 5471,
63248, 2003). FGF2 and the conmpounds of said

i nvention could be exploited in order to pronote

cardi ac regeneration. They would thus inprove

midcar deabopedsuspossafited iischieinta iendelqgn Ra€e gtotent
1 . f oiaRbr r [ at . n .
Vs ar e EE e, TR MOy, (PARID BB EERN o induce
pSTUNRIRNe sy d@fce begm adgocasgepssdentnef vétre and in
Cygoebation 101, 118-21, 2000) and al so the survival

and progression of transplanted nyoblasts, and in
particular in Duchenne 20 nuscul ar dystrophy.
Aieogentesi she S appbssebibak pBENORKBRON cdtfpdithds of the

cut.anequs_wound heal i hg.. The, new vessels fo d .
praUT RS9 e Loy AT ShICHRTT B nid Sreletiar SEFOF (REhpSion
r eal thezscandihe c]aiseelof cx datbethe patviednt of wemdipheral
healdNgids a 3l ow.and ifficylt procesgofbat ﬁh' biiSaiac
deficiencies I n angiogenesis. FGFS are anong e _
gridReHE oranepef thavePsbdrrAmaRgnsgsdilaigedc dssiasls is

dy i heidhewnevad rareadl il PHAGEs s SOPBY FERS mdlc@ ospheres of
st r.ongl ov.er\rl\%ul ated in 30 _the cells of the derms

aft e e i T HAPTBYEUFRL 08 PEPAEAS (LedeM edept-ort al-
agderist petivattelart deldeepgunds bafisaifdbrabépisitorgrowth

I pr.es . her apy. of .choi for the treatirent )
oA Heaprks 2k B ot U S Sror@ryabTenes Jabery:
Birsaulitfd cbfal a ppheread treadopiastat idombile-dbldgrd;, placebo-

PIASIdG deechni gue. TOéiigﬁlgw?h"pr 00f G@ilsai tyPRSg) .
of diabetes. It has just been clearly denonstrated, I n
WSS/ 0BAgESSPhsFesS pOrR FR0GAIDGHTEX dicdPéti ¢ to  the

r dtschddtile t hecyasaw afngakl-8hakAithe AXtQartodi ehgk, all

pancreases Ir\%n nu%h gre t er .when ﬁt;'h latter are | h )

e gRALAE T h CTEC-GEphEiEE CAFF5i M PeE ho ischaemic
cardiac symptom. In comparison, in the control group, 3
cf the 7 patients had persistent symptoms at 90 days
and 2 patients had to resort to vascular surgery.
Interestingly, the ©benefit from the therapy was
maintained after 3 years of follow-up. These
observations suggest that compounds that mimic FGF2 can
represent a therapy of choice for the treatment of the

consequences of cardiac ischaemia.

Three clinical trials on the injection of FGF2 intc the
coronary artery have been carried out in the treatment
of coronary artery narrowing (Laham, R.J. et al.
Intracoronary basic fibroblast growth factor (FGF-2) in
patients with severe ischemic heart disease: results of
a- phase I open-label dose escalation study. J Am Coll
. Cardiol 36, 2132-9, 2000; Simons, M. et al.
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(Sakurai, Tononori; Satake, Akira, Sum , Shoichiro, 5

| noue, Kazutono, Nagata, Natsuki, Tabata, Yasuhiko.

The Efficient Prevascul arization |Induced by _

Fiwy opd @stosdmsm h Factor 2-Wgh-a Col | agerr Gord ®6l7 /000051
Device Inproves the Cell Survival of a Bioartificial
Pancreas. _ Pancreas. 28(3):e70-e79, April 2004). This

| FHRATIRSRA ST 5% | ST RFREHpody e SOFRB2SYr VRVEFT B $hesase

bivaiati | freicalb ipaiiny ed@igsoblplsant gdoattl, £ops€4Uent | Jouble-

t survival__of. the aft. By virtue of their F :
rte]égLelpI%%’r agSAsCHATVi t i eS© ﬁglg‘gﬁpoun‘a le‘cggiFd trial.
i fientulet il dLO%pr €BRBHO R, t HR0GDY Ofngdwj CeEimM. 15t  al.

i . ﬁ’éw g.E.oaét isfiin%l&%l Pﬁ@?éSQEbﬁ??gaffn el'gtviicyr?! oifn basic
di abetic patients and, nore genera , Iminproving
grigferelelage uprevihat festerd, i opcaiglenehygingr afactoris. Am

SW VeyAhio20sBl gARAkary rafdd) tishtSrasfathefOPhese three
i nvo vi ng%}igrogr%ssn ve retinal degeneration

cHar gt ®er S pfhaphdtrec St atagerRt s ionS apd FGF2 are
r edé Iad t ot ed Obhilt efiafn i cdipasnt i préabdeneada Bént s

al n anti- angiogenic state jn m.,ce and h ns. wth ,
re%tl%t%' Zghﬁﬁ()t %?"eece%?wo‘&%‘g? é&&&ﬁé&aﬁd{aow %g%c NEfgrtion
Aczah SEindSAan 98ppl0868i28, 200thehavesgrmpusedft hiiseases
af}%é&%‘%&d gronti fQ{EESﬁér{(.egle@%?%rne%ra%%gfi%at'aq{li in
an assocl ated vascularization o he retinat

f ARSI RE 9t rthe dheRRiENsnasophendiee epeorosuBvi val
factors and as 30 an endothelial cell regulator. In

tg.s cantext, the, intravitreal, K injection_of FG2 .

d Jaifsa%ph%’f?)‘?’é%egﬁﬁreasﬁége t1onPRYTAEPIAY GFterites of
r etienal owetr Vi vabs andreanlicogemeshschFakbbreavivehion Gf the
St_ej rg,. R H Yasunur D.,.  Matthes, MT. &

La a‘—'ﬁl},elc%ﬁ\%? ij_ahsa}tc f‘stu]?:'i%a?toeol at:sk%e gregc\%x%éwjacjt%% an%1Le most
| stimdnj Eyynprastectar photumlsesys or svéalomd s grandargegenful
| Ryt dls  duNeUrgsci; od2 %é%%gﬁg’glggéz'%%€§§§e. These

observations denonstrate the ant . .
c FHFRRREN A 8ER| UtF | KeEHA ti rvEn®i on AAOTEGFE 08323 terial

5%zl iRGH FR00AE0QAAemias e SUbiabbe bReraMerddlclerosis.
retinal degeneration, And in_payiiculan in pigrentary
phase I clinical trial, patients with peripheral artery
pathologies resulting in <claudication were given
injections of FGF2 (Lazarous, D.F. et al. Basic
fibroblast growth factor in patients with intermittent
claudication: results of a phase I trial. J Am Coll
Cardiol 36, 1239-44, 2000). In this context, the FGF2
was well-tolerated in these patients and the clinical
data suggest a beneficial effect of the FGF2, in
particular on improved walking. These c¢linical data
suggest that the compounds of the invention represent a
therapeutic tool of choice for the treatment of

diseases associated with a distal artery obstruction.

Buergers disease or thromboangiitis obliterans affects
the distal vascular structures and is characterized by

distal arteritis of the legs with pain and ulcerations.
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In the field of bone repair, one of the essentia
needs 5 is that of finding agents that stinulate bone
formation. Anong the main growh factors, it is now

clwardopess@biished that the gystematic astg HEid®t®oos1
of FGF2 facilitates bone repair (Acceleration of
fracture healing in nonhuman_ primates by fibroblast 10

griot FiEtt St eRanadiit hitnduqemuret K anzingenesis and

|Kﬁ££tébu\ﬂ;og‘¥}y@é‘ﬁ?s|,wé@2@l Qe Nakandr aal, tHetam Y.for this
Ta C%ln Endocrlg tab, ;2001 %Feb 8%§£

8'%&- °9i-’zﬁe BRaFoRBRRES: iBn L EGEBVERE BN atiSRF €sent a
nethre 1agsy aeflt etiey ate sf donehremavanghipt & @b esteténs.
suggesting that FG-2 woul d be clinically useful in the
treatnment of fractures. By virtue of the FGF receptor
agonitamgiropeet ileRuitdel vonprandsistesaiaf i neenonsnof the

CULL L LPERRENL a2 44 LaLIRA sfkqu%hqﬁe d nm@@@@uﬁ.ép%foduced
20 Preecl anpsSia is a pathology o | acent a

it ed nEdiammat iget | dheédcy ™Ry v@%wawza@%n sensitize
(ﬁmjlefeptﬁ.\l‘é &flﬁbbjbafl an O tARgi ogefesdec dur FRg2  could

TR, R 255 2SI SEEY VYOS e o
defagilenmmes ief feascubér iBGE2 orar ao&&'ucepougl&t f:bbbes has
dlﬂ?eérp &eﬂsﬁé&&?%a '1'?1 W%QQGES?JE%e?nd it Olixésagete% shown

di stur bances I'n can'resul
dediat of FEFe fo@@@@leq'ﬁé}’cori?)lﬁﬁi@l% oforaglykinimvetitioniated

cplut heate treatgeat of ¢helse (ROuneRe LSRN n@t al (2001)

def|C|ency in an enesis in e-ecl anptic
pIREBht-as PaRT ad&%gcﬁ?'t ©the Egthglv ogemssi £ nch'b‘-‘r nggonist

efafcem\a,tygro:y\zt h FéRCt DESepti6hsas \_/EGF QompPuAde oIt said
i al ceII gai intri and extrinsic
gﬁ%ﬁﬁ% 9 ?&%?s €§e§ﬂgylﬂ %?ﬁge5| ghdiiS M eatment
paﬁtﬂwvasbcnseacapmat@:dd by huse imi ttduetwluaheiaamemtr espongerenic
mﬁj A stress such as deprivation or danmage to the DNA,
er

eas the extrinsic signalling pathway is induced
by the binding of pro-apoptotic WO 2007/080325 - 54 -

P@Qﬁ%@@a{po@l@@l‘oﬁa%@l rg$sSUgh agxdikta & Raswyditinizing
has been cIeaH%%O%escrlbed t hat VEGF and Fé%Z are

t \ﬁ& t Bl i BRecét uPHY R aBrBrEY( RtelRrerat japrve
Vasad areddiot €6t desehsdMization of the distal limbs. One

of the consequences of the nerve damage may be a
perforating ulcer, which is to be particularly feared
when there is considerable damage to the profound
sensitivity since, in this case, the boedy's weight has
a tendency to always be carried by the sgame support
points. One of the major secondary complications of
diabetes 1is the chronic development of peripheral
neurcpathy. In this context, it has been demonstrated
that FGF2 induces axonal regeneration that could be a
therapy of choice in the treatment of peripheral nerve
lesion and therefore in peripheral neuropathy (Basic
fibroblast growth factor isoforms promote axonal
elongation and branching of adult sensory mneurons in
vitro. Klimaschewski L., Nindl W, Feurle J, Kavakebi B,
Kogstron H. Neuroscience. 2004; 126(2): 347-53). By
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Di stinct Apoptotic Stimuli: A Alavi, J.D. Hood, R 5
Frausto, D.G Stupack, D. A Cheresh: Science 4 July
2003: Vol. 301, No. 5629, pp 94-96). Acute

reepiZ@6Dfyaslistress syndrongy (ARDS) Ismﬂ@i@mz@@mﬂ
by cardi ovascul ar and neuropsychiatric problens. In

t he, context of the cardiovascul ar problens, the
pafieit® exhi bFRe10FEENSIFEELREIE vASEIIAT | A oisl hd, the

| g el abf sSUASEAREhAk ohnNedetlido - fr 2RO Qi Srédlcment

end thelial cells. Recentl Hamacher et al,. have
nstP3Fed t Adt VeoPSrrPRIEGE fHBi dOFHH  ©F

pai:'iaémmsicsqﬁéteiémtgs. from ARDS exhi bit a pro-apoptotic

activity against lung 15 m crovascul ar endot hel i al

cells (Tunor necrosis factor- al pha and angiostatin

ardieredizebrieAt eenjotared | aiigeatdwxiel t ywascular smooth

brnehoal veol oL lé&ﬁeﬁébef:epa%bentﬁtwah argﬁeertrophy of

resplratory di stress syndrone. Respi r .
MERE CS0kRe Sepngt  1B8¢S) | PaRYS6: wa minanfcasrrle  in

2 diid rede HRro BUs ChigersS, ﬂﬂnta@ios\f% alfﬁ:jl‘iﬁila&tﬁ’ adn@E, post
virtue_o

ST T e 1A ESHOBE endbi hdfd 5l ket s dqpnetrated
prtdw.tct gnohngdicgeniventaaior ,couEGFpr @digthe fa damedtynerndduces

Of GOl 11 VRRGULAL LM OVReNt INBRLIENLS 0o re-

ering fromvascu | esi on 25 and 1 n par '
p&ndaRhe EAA ¥ kFa Pt r SWPARES L he 8ndogémiolard, L., Tio,

ovferd egyl atiQarof FGE7 foreleRhrand QﬁdoEf%ﬁa@@Esé&én by
ortant mechanism for pronotin

be an i
pr FFr atggklvﬁi:éjr at i%n antePPBRERER BN oguﬁ‘éi“r 3grascular

f drldaedles] 141 paghololgi cahccages redugdlbsequeitdm® intimal
ehe sive_Anal ysi s of

E an
H lp?nes& ho?kge“ékl :"OE 18 FESH "Vu&przgs:ss'eddzi]nl'a’
Hali 497)Fol Fhubesa andmBapall eswth| reucthg Amagenuridonpf the

e Aoy B S B e L T

JHRFeagntgua JrhRgaRRd Ibr Fhakgrir dn  Bhevi ereetoent of

t heiMe FRS{de IBEAPEPr  a3@ONi 8h aGiHY 1 t Y nntike tGepPOoUnEs Giogt -
said | nvent| on could row de a treatnent of choice

f GRHARL FHY 1Y LIPS SR PBO DB LerBsis .

PCT/ FR2007/ 000051 and protection and in the

m%ﬁ‘“%éégh g@ ﬂg yl akigg ggseg 1algE%WEQSsue development
and preservation. By promoting the delivery of
nutrients, oxygen and cells, the blood vessels help to
maintain the functional and structural integrity of
tissues. In this context, angiogenesis and
vasculogenesis make it possible to preserve and infuse
the tissues after ischaemia. Angiogenic growth factors
such as VEGF and FGF2 thus promote revascularization
for tissue regeneration. The compounds presented in the
invention could represent a treatment of choice in

treatment for muscle regeneration.

The muscle regeneration processes on dystrophic or
normal muscles depend on the provision of cytokines and

of angiogenic growth factors at the local level (Fibbi,
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The incidence of obesity and of type Il diabetes is 5
constantly on the increase and is associated with
increased nortality and norbidity. It has been clearly
shwpddmatoddi s adi posity is st ared mai nlper et o5dd051
of triglycerides. In this context, it has been

reported _that transgenic m ce overexpressi ng FGF19

(&eti Ratbkes§iao ForREyCRaveMan CFREAEESAd Het dbdlgle Rosso,

‘rate assachateietbt NeplotdeaseradiiFesidti F and invasion

Tond i nson, Transgenic mc expr essi ng. human -

{ (8 oBRAGH g AL ek oFE 1450 SAHoRe | HOFodiak -associated
netidholnel yate apdtdacr &sdd addeposisty,. 127-36, 2002). It
E riy 0 w1 ( s A741-7)._1n .
ag'ga?sfi %%?hlyﬁpéggﬁow%tpr é.%%i %EFF(?@: T%h(lﬁleélnanesSentlal
i irdeyed ferprowsicde ofradanezat ibrassosndt edowi t mwoblast

| NG1eASE T Nan&YBFAL 4 FRR2BREUTE AR SRR AL eﬁ Woth ghhe pequced
productjon of his acid. By virtue of their agonist
adtqR4 4y EGFEipEpkpasts, FRAUE RN fRFEPE Ul HCHeREicient
g W&ﬂm&ﬁﬁﬁgﬁt woﬁafﬂbﬂlﬂaee%i Sg}s;e?@bﬁigr @MRrRes in the
ecreased chol este i ated_wi a_decrease, in
SRR S Sh: s SRBTRar o T bleupERRE Bied. wol
sulgldctBofl thie, PO2Tedd, i ROCR) L OFGFS bher eher edrpoursks of
Ofsaﬁi_é:‘)fﬂ@gﬁg'@ﬁ c% 1(aef}5é1€g %EBXgedf Qf tg].e er to promote
preparation of a medi canent fBr-use i nt g tTeat mert
ofcatidiases Feagneragi®oF re€bpyor wauididvat itdms A improve

subiRdrDfal hgePERSERh IJWMAIN | 90chaAREe Qalddeul agl Y. ot
30 the %er of a conpound as defined above, for the
prgpar Bt T 87C oPfa I dIACHRIE Fior FeSemP e PHEaPnSfscular

ofendzaritilacal scheemila, fhecbreabAeninydkadidi@dsegperfusion:

assocjated -with narrowng o n opstructiQon o he

RO el D IR e PR Ot CaRs gt 18n 201,
pecltfordls, 2@l B5andeaflwentthe siwoitbmhngndt psogression of
ORbish £1 AN, ¢ dd1e b E AL IERL ALNCTOSG LAY ;

treaTy toc?nﬂ%’%?t .posf-gjnngdu‘ o%{qa ty GO in Duchenne
p O BHEHT (BIEEGHY + est enosi s, wound- heal i ng

treatnment, treatnent for nuscle regeneration,

treatnment for myablast WO 2007/080325 - 56 - ,
PETIERRAFIATVR05 LS sulh valeS S idleat miRGgrenon during
netitceEden withd Ne=4d1 bad nenhe AkwCheeBet spEitmedd@rovide
treat nent of pe%j pr@er al _neur ogat h

POV RUIRh oBE) [T B~ c FRRPPE gYarior Tiesus repair.
In the case of a diabetic patient, wound healing is a
slow and difficult process that exhibits deficiencies
in angiogenesis. FGFs are among the growth factors most
invelved in angiocgenic processes during the wound-
healing phase. Some FGFs are strongly'overregulated in
the cells of the dermis after a skin wound. By virtue
of their FGF receptor agonist activities, the compdunds
of said invention would represent a therapy of choice
for the treatment of wound healing in normal or

diabetic patients.

Bioartificial pancreas transplantation 1s a very
promising technique for the treatment of certain types

of diabetes. It has Jjust been clearly'demonstrated,-in
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survival in diabetic patients, treatnment to bring
about a 5 decrease in cholesterol associated with a
decrease in adiposity, treatnment for inproving graft

sl ardg@ddon and graft. siyvival, thedreaii®ni/®foost
retinal degeneration, the treatnent of pi gnent ary
retinitis, the treatment of osteoarthritis, the .

t )FERRRIHC 106 Spr e- BBRBENPSILE t Nescrdarigacion in  the

VasiGd Bl 4 8RS ONS galcr&4s@6Ut esr empchat Qinkalicst I €8%n  the
one rotecti on Ireatnent, or treatnent, for

ndr b
hé dttf% | 7EF e IPPEESRASR. Widdt JPHFRGSPRSHRBt FEF Ty Mgk & GF2
as(rm{ua:a:a, SUlgnewrioxnd ; t Mg tldkepr egaiird Nvesunion ISi’lO:LCher

or h C I g t Qnt aj_n
i e i T o v R S B SR R e
addfdridiimnt o PhevhavoAsirématépnoneimiuded by Fibroblast

p%ﬁkﬂﬁﬁ?“ﬁé@@$£y2a$ﬁ%@¥QP|@o§f£%é? %Eé%nﬁgbﬁde Im@roves

conbination with one or nore In O suit
etdi%hi effdl Saferek¥rpi ets abe s%Jr%Jf*éafh%@}d. rﬁf&%ea&

t leandqhaddmceut bgak) fenmand the mihiod of 2004) . This
adm n| st rati on deS| r or, al . subli ng
HTATAMSU ot PBSEVER [ BoBnofigrvival of the

tmwmakﬁﬂﬁﬂq1akam&mmaaaﬂesImmplantedremmm cHrequently,
PhaIdTReeULi;cal CQRPOSiLI rgcown theofpféﬁ?%p} FGF

i nvention can be admnr st I n-par I cul ar
sUtsdaRfRd | rosubiut avdousi bied nt rdrus crardyndg0 of  said

| ntfamneys| ywo&I@nSPQ%E@ééMt tpanspueasd! | vre | 0eglilde  in
or, rectall In the armaceut 1 cal ,conpositions of ,
tH@Pﬁ%’s‘é’rﬁ 1Wé’r‘ftllféﬁlle&r BREFTrsaRilfi se¥attorsuiREval - in

aclilabetilb ipagriegitent an@an heradngenstLIBd, | ninNiimproving
adm stratlonf r ns, alzgla m xture with conveq:tlonal £t
piFa ceutl Ta° U@Lﬂﬁfozrat ©Brhe t abl €A Y, gdra

a(ﬁnrm:sftarlatl on forms conprise, for exanple,

optionally scored tablets, WO 2007/080325 - 57 -

PCT/ FR2007/ 000051 gel ati ne capsul es, powders,
grasees-agntl orzgt ol s onsisor §usp@ﬁ§h@ﬁ99§/\/\her11’afolvmg

S@r‘d@}x‘éﬁm% tieatiiRatihe fogonelatabhet schSradrerized by
%S?a¥écéggapmlndggggg%akq%ggdlegédlsIgégfkg%th %essel
obliteration. Recently, Lahdenranta et al. (An anti-
angiogenic state in mice and humans with retinal
photoreceptor cell degeneration. Proc Natl Acad Sci USA
98, 10368-73, 2001} have proposed that angiogenic
growth factors regulate neurocoordination and
associated vascularization of the retina by functioning
simultaneously as photoreceptor survival factors and as
an endothelial cell regulator. In this context, the
intravitreal injection of FGF2 delays photoreceptor
degeneration by acting on retinal survival and

‘angiogenesis (Faktorovich, E.G., Steinberg, R.H.,
Yasumura, D., Matthes, M.T. & LaVvail, M.M. Basic
fibroblast growth factor and local injury protect
photoreceptors from light damage in the rat. J Neurosci
12, 3554-67, 1992). These observations demonstrate the

advantage of the compounds described in the invention
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phar maceutical carrier such as gelatine, starch,
| act ose, nmagnesium stearate, talc, gumarabic, or the
like. The tablets can be coated with sucrose or with

otyhiera g f@dd Sy subst ances or # se they casberds @@t Lsboos1
10 such that they have a sustained or delayed activity

and that the{ conti nuously rel ease a_predeterm ned
arffun®  Syf tagtliey hewprxi eht Tk inadpadagpparafion, and in

gt 16 GAPSIH §8idfedbi ) nede Dyic 45, m xi ng the active
ingredient with a diluent and pouring the mxture

obtai ned into soft or hard gelatine -capsules. A
pripatted i Dhelid bﬂebbnerrrebaarsybm @f acthearesddntifal XHeeds

can, co nth act.i v |ngred|e et.her th.a
s\(;l\i/eeteﬁ{(’alrglc pre er%&ln)ﬁ&?l orf e’flE Qc%% 1:hyl Bgn%aﬁéﬁtSnd bone
pricpyiagaircrben Aaengnt tse ptrisis) am@walhsof@ctwas'oummgls now

arlfjlea?rlsy"“ éé@éﬁl?ghg’ir Pt Zéhghgy%(aﬁlé‘c@cs%&{nﬁﬁ&ratlon

wder s “or ranuLes can conprise he active

mgfredrféﬂ% a§a§1ﬂql%taﬁre§ wikgneli sﬁéPéP—ﬁg (Agemigration of
V\/eﬂ:ctddiﬁnﬁge'l‘ie%lqrngsU&&enﬂbﬂﬁuﬁlﬁﬁimﬁrlﬁdﬁgsasby fibroblast

pol yvi rroli done, al on with sweeteners or fI ayour

DA s PASG S ac PSP ER eckont TS0 ke Tabata ¥,

fdﬂmﬁaat e’d I Aovhma f Df mAaxizad crocapeallzesra0pTi, onRiyyma ¥,

i ¢ TPr ey S SUARRIAS, QL AARLLLYeS o Ineble o (2
al conpos 0 e ‘presen

pharnaceu ic I ONS accor |ng t ]
i BANt8 &, - tﬁ@eacitbcell npetientican ofl s§CEE i pn tdrlatine

f fdpof o | Nl is] OR; £08P! e%oh@ CV‘%' %@%&t ring, tdeidates,
ethers or their esters. WO 2 0803

PEHISSIOIDODRBE TP ét’r%l&ﬁit liﬁ %%%W@aﬂa?greaﬁéﬁtl tig the

be;xaacaamars:t eped fr@w@&@% asy akweyse F tHgedegreereieptor
pro ression _of t di sease, on the .age and weight of .
TenP BRI 61 ©%5 ¢ KBS oGCEPGR A Al st 721 f onrent on
sucbq@ci mHprdeeny esenteatwent | off clsodchan necest rephir.
conposition as defined above, for use in the treatnent

of cardiac ischaem a, the treatnment of di seases
Preeclampsia is a pathology of the placenta associated

with a deficiency in vascularization (Sherer, D.M. &
Abulafia, ©. Angiogenesis during implantation, and
placental and early embryconic develeopment. Placenta 22,
1-13, 2001). These deficiencies in wvascularization are
thought to be due to a deficiency in angiogenesis and
to lead to disturbances in the placenta that can result
in the death of the foetus. The compounds of said
invention could be a treatment of choice for overcoming
a deficiency in angiogenesis in pre-eclamptic

placentas,

In addition to the angiogenesis-inducing effects, growth
factors such as VEGF or FGF2 protect endothelial cells
against intrinsic and extrinsic inducers of apoptosis.
The intrinsic signalling pathway is activated by the
mitochondria in response to a stress such as deprivation
or damage to the DNA, whereas the .extrinsic gignalling

pathway is induced by the binding of prec-apoptotic
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10 associated with narrowi ng or an obstruction of the
arteries, or arteritis, the treatnent of angina
pectoris, the treatnment of thronboangiitis obliterans,

theotzeay pesb3of at herosclerosis. tfeatnﬁﬁéTFPRE@@vbbboosl
post - angi opl asty or post-endarterectony restenosis,

wound- heal i ng treatnent, treatnment for nuscle
r ERFIEPER | BHCNt PEat TEEC f 8F Mpebl okt Bapvingy  beere clearly

tr@@éme@f tRQEi aaRir oan@nqbc,tme &f@att%nte&iotq’molralc cell
eat nent . _of neur o

PrRliviTR TG qr ot O R oy U oRarc PEgtpEtion from

grmfstﬂwtyl edop2bt e dISa:H.GﬁJlld. :pal enflayvit reat. Dent HbO4, R.
bout Gl.Es i esterol sassgciated wit )
2 SRR B SRR, U oo R oFCRRg B gLy 2003

ctreage G
gr‘é@l F&vadbtul ﬁﬁz‘z‘«’at |m Bdm%gr aﬁ'%tcusar vegpirathey distress

SAIEMe O éARfJQZ' na Qﬁgﬁﬁééé'{-ié’é‘d 'bs}e z%a{:?c?lt&?a{gcﬂar and

plgmantar 5retinitis e treatnen
oslil%%ﬂ&%fqmastrltqqe prelbement o pridiecl SAPSEEL tiRE  the

t r@ﬁdﬁfﬁaéﬁul\é@scm Prod1@HsONS aRthedCut gakesALEal Of ¥xhibit

dlstres S rone, bone protection treatnent, or
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the, 8- or position o he heteroc%cl e 1s 10
dé??r%bvaa%cv&arng%dth r g8t éal , (TumeE rragosis factor-

alpha and angiostatin are mediators of endothelial
cytotexicity in bronchoalveolar lavages of patients with
acute respiratory distress syndrome. Am J Respir Crit
Care Med. 2002 Sep 1; 166(5): €51-6: Hamacher J, Lucas R,
Lijnen HR, Buschke S8, Dunant Y, Wendel A, Grau GE, Suter
PM, Ricou B). By virtue of their anti-apoptotic activity
on endothelial cells, the products of said invention
could provide a treatment of choice in vascular
improvement in patients suffering from wvascular lesions,

and in particular patients suffering from ARDS.

The endogencus overregulation of FGF7 (or KGF) and of
FGF18 appears to be an important mechanism for promoting
the proliferation, migration and protection of hair
follicles in pathological cases or subsequent to tumour
treatment (Comprehensive Analysis of FGF and FGFR
Expression in Skin: FGF18 is Highly Expressed in Hair
Follicles and Capable of Inducing Anagen from Telogen
Stage Hair Follicles. Mitsuko Kawano, BAkiko FKomi-
Kuramochi, Masahiro Asada, Masashi Suzuki, Junko Oki, Ju
Jiang and Toru Imamura). By virtue of their FGF receptor
agonist activity, the compounds of said invention could

provide a treatment of choice for hair follicle repair
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The incidence of obesgity and of type II diabetes is
constantly on the increase and 1is associated with
increased mortality and morbidity. It has been clearly
shown that this adiposity is stored mainly in the form
of triglycerides. In this context, it has been reported
that transgenic mice overexpresgssing FGF19 (activator of
FGFR4) have an increased metabolic rate associated with
decreased adiposity (E. Tomlinson, Transgenic mice
expressing human fibroblast growth factor-19 display
increased metabolic rate and decreased adiposity.
Endocrinology, 2002 May; 143(5): 1741-7). In addition,
mice not expressing FGFR-4 showed an  increased
expression of bile acid associated with an increase in
CYP7Al, an enzyme asscociated with the production of
this acid. By virtue of their agonist activity on FGF.
receptors, and in particular FGFR4, the compounds of
said invention could promote decreased cholesterol

associated with a decrease in adiposity.

According to another of its aspects, a subject of the
present invention is therefore the use of a compound as
defined above, for the preparation of a medicament for
use in the treatment of diseases requiring FGF receptor
activation.

A subject of the present invention is more particularly
the use of a compound as defined above, for the
preparation of a medicament for use in the treatment of
cardiac ischaemia, the treatment of diseases associated
with narrowing or an obstruction of the arteries, or
arteritis, the treatment of angina pectoris, the
treatment of thromboangiitis obliterans, the treatment of
athercsclerosis, treatment to inhibit post-angioplasty or
post-endarterectomy restenosis, wound-healing treatment,

treatment for muscle regeneration, treatment for myoblast
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survival, the treatment of nociception and the treatment
of chronic pain, the treatment of peripheral neurcpathy,
treatment for improving bicartificial pancreatic graft
survival in diabetic patients, treatment to bring about a
decrease 1in cholesterol associated with a decrease in
adiposify} treatment for improving graft
revascularization and graft survival, the treatment of
retinal degeneration, the treatment of pigmentary
retinitis, the treatment of ostecarthritis, the treatment
of pre-eclampsia, the treatment of wvascular lesions and
of acute respiratory distress syndrome, bone protection

treatment, or treatment for hair follicle protection.

According to another of its aspects, a subject of the
present invention is therefore a pharmaceutical
composition containing, as active ingredient, a
compound of formula M;-L-M; according to the inventibn
or one of its pharmaceutically acceptable salts,
optionally in combination with one or more inert and

suitable excipients.

Said excipients are selected according to the
phatmaceutical form and the method of administration
desired: oral, sublingual, subcutanecus, intramuscular,
intravenous, transdermal, transmucosal, local or
rectal.

The pharmaceutical compositions according to the
present invention can be administered, in particular,
orally, -sublingually, subcutaneously, intramuscularly,
intravenocusly, tfansdermally, transmucosally, locally or
rectally.

In the pharmaceutical compositions of the present
invention for oral administration, the active
ingredients can be administered in unit administration
forms, as a mixture with conventional pharmaceutical
supports. The suitable unit administration forms

comprise, for example, opticnally scored tablets,
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When a solid composition in the form of tablets is
prepared, the main active ingredient is mixed with a
pharmaceutical carrier such as gelatine, starch,
lactose, magnesium stearate, talc, gum arabic, or the
like. The tablets can be coated with sucrose or with
other suitable substances or else they can be treated
such that they have a sustained or delayed activity and
that they continuously release a predetermined amount

of active ingredient.

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

capsules.

A preparation in the form of a syrup or of an elixir
can contain the active ingredient together with a
sweetener, preferably calorie-free, methylparaben and
propylparaben as antiseptics, and also a flavouring and

a guitable colourant.

The water-dispersible powders or granules can comprise
the active ingredient as a mixture with dispersing
agents, wetting agents or suspending agents, such as
polyvinylpyrrolidone, along with sweeteners or flavour

enhancers.

The active ingredient can also be formulated in the
form of microcapsules, optionally with one or more

supports or additives.

In the pharmaceutical compogitions according to the
present invention, the active ingredient can also be in
the form of an inclusion complex in cyclodextrins,
their ethers or their esters.
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depends, as always, on the degree of progression of the
disease, on the age and weight of the patient and on

the route of administraticn.

A subject of the present invention is a pharmaceutical
composgition as defined above, for use in the treatment
of cardiac ischaemisa, the treatment of diseases
associated with narrowing or an obstruction of the
arteries, or arteritis, the treatment of angina
pectoris, the treatment of thromboangiitis obliterans,
the treatment of atherosclerosis, treatment to inhibit
post-angioplasty or post-endarterectomy restenosis,
wound-healing treatment, treatment for muscle
regeneration, treatment for myoblast survival, the
treatment of nociception and the treatment of chronic
rain, the treatment of peripheral neuropathy, treatment
for improving bicartificial pancreatic graft survival
in diabetic patients, treatment to bring about a
decrease in cholestercl associated with a decrease in
adipesity, treatment for improving graft
revascularization and graft survival, the treatment of
retinal degeneration, the treatment of pigmentary
retinitis, the treatment of ostecarthritis, the
treatment of pre-eclampsia, the treatment of wvascular
lesions and acute respiratory distress syndromé, bone
protection treatment, or treatment for hair follicle

protection.

Table of the examples:
M;-L-M,

with M of formula as below:
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For the éxamples degcribed below, A 1is a 0O

radical.

When R is defined as being an 8-0*, 6-0* radical,
this means that R is a hydroxyl radical in the 8-
or 6-position of the heterocycle. When R is
defined as being a 7-CONH* radical, this means
that R is an amide radical in the 7-position of
the heterocycle.
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In the following text:

- The mass spectra were recorded on chromatography
apparatus (Waters Alliance 2695, PDA detector), coupled
to a mass spectrometer {(Waters ZQ or Waters Tof). The
chromatographic separations are carried out in (18
reverse-phase at pH=7 or at pH=3. The products detected
by mass ' spectrometry are donized in the positive

electrospray mode (ES+}.

The products characterized in terms of their mass (MHY)
and their retention time (RT) were analysed either by:

- Method A: the mass spectra were recorded on a
chromatography apparatus (Agilent series 1100) coupled
Lo a mass spectrometer (MSD Agilent series 1100). The
chromatographic separations are carried out in (18
reverse-phase at pH=7 according to the following

conditions:

Column: X terra MS C18 (2.1 X 50 mm} 3.5 um

Eluent A: ammonium acetate buffer, pH = 7.0 (10 mM)
Eluent B: acetonitrile

Gradient: 0% to 90% of B in 30 min

Flow rate: 0.4 ml/min

Injection: 2 pl - gsolutien at 0.5 mg/ml in DMSO

UV detection: 220 nm

vV V VYV ¥V V¥V V V¥V V¥

Column temperature: 30°C.

The products detected by mass spectrometry are ionized

in the positive electrospray mode (ES+).

- Method B: the mass spectra were recorded on a
chromatography apparatus (Waters 1525} coupled to a

mass spectrometer (Waters LCT electrospray time-of-
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flight mass spectrometer) . The chromatographic

separations are carried out in Cl8 reverse-phase

according to the following conditions:

» Column: YMC-Pack J'Sphere ODS H80, (33 X 2.1 mm)
4 um, 80A

» Eluent A: 0.05% aqueous trifluorocacetic acid

Eluent | B: 0.05% trifluorocacetic acid in

acetonitrile

Gradient: 5% B to 95% B in 3.4 minutes
Flow rate: 1 ml/min

Injection: 1 pl (solution at 10 mM in DMSO)

UV detection: 220 and 254 nm

v ¥V V¥V V V¥

Column temperature: ambient temperature.

The products detected by mass spectrometry are ionized

in the positive electrospray mode (ES+).

- Method C: the mass sgpectra were recorded on a
chromatography apparatus (Waters 2795) coupled to a
mass spectrometer (Electrospray quadrupole mass
spectrometer (Waters Ultima)). The chromatographic
separations are carried out in (Cl8 reverse-phase

according to the following conditions:

» Column: YMC-Pack J’'Sphere ODS H80, (33 X 2.1 mm)
4 um, B80A

Eluent A: 0.1% aqueous formic acid

Eluent B: 0.08% formic acid in acetonitrile
Gradient: 5% B to 95% B in 2.5 minutes

Flow rate: 1.3 ml/min

Injection: 20 pl (solution at 2 mM in DMSO)

YV V ¥V V¥V VYV ¥

UV detection: 220 and 254 nm
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The products detected by mass spectrometry are ionized

in the positive electrospray mode (ES+).

- Method D: the mass spectra were vrecorded on a
chromatography apparatus (Agilent series 1100) coupled
to a mass spectrometer (MSD Agilent series 1100). The
chromatographic separations are carried out in (18

reverse-phase according to the following conditions:

» Column: YMC-Pack J'Sphere ODS H80, - (20 X 2.1 mm)
4 pm

Eluent A: 0.05% aqueous trifluorcacetic acid

Eluent B: acetonitrile

» Gradient: 96% A to 95% B in 2 minutes, 95% B up to
2.40 min then 96% A up to 2.45 min '

» Flow rate: 1 ml/min

» Injection: 2 pl - solution at 0.5 mg/ml in DMSO

» UV detection: DAD 220, 254, 324 nm

» Column temperature: 30°C.

The products detected by mass spectrometry are ionized

in the positive electrospray mode (ES+).

- The melting points are determined on the Blichi B-540
device.

- The proton NMR spectra were recorded using a Bruker
Avance 250 and Bruker Avance 400 spectrometer. The
chemical shifts are expressed in ppm relative to DMSO
used as internal reference. The abbreviations used for
the multiplicity of the signals are, respectively: s,
d, t, g and m for singlet, doublet, triplet, quadruplet
and multiplet. The ?H—NMR spectra are determined in
(CD3} 280.
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N O S W 2007/080325 - 75 - PCT/ FR2007/ 000051 The
foll owi ng exanples, given in a nonlimting nmanner,
illustrate the present invention. In the follow ng

tent:2607/3Be3pBss spectra weyge recorded PAT/FR2007/000051
chromat ogr aphy apparatus (Waters Alliance 2695, PDA

det ector) coupl ed to a mass spectronmeter (Waters ZQ
V\Eﬁ“& tiash chhomatogranrlvogPRphi ECabparat wake afarried

Cadﬁllitedlsﬁluiglﬂeﬁ&:ﬁ gfmﬁée-smhawsat pb;lsh?ﬁ ) at E=3gteric
Th oducts detec ctrometry are

OOl R R RBEhBeL By abhy! BUR by ne s AT TR out
preging sSehhadekEl L2ied |9re1t e e xafh atnh &8 iro serissh o(ddH )

and their retention tinme (RT) were anal ysed either by:

15 - Method A: the mass spectra were recorded on a
chEXMRP L gy iediws (Aglkentofserded' 4490§, 2oL} €6, 18-

t%@:i@ﬁ&lé@&&‘ﬁéoﬁﬁ eLaf /b Agbkent - ﬁSEhS§%rléogl)aththe
chro [a hICS riatlons are.carried
r etRPR Ha elad- % ¥ ﬁEEBPBYFab}Pbst(ﬁea-‘r“bPPBﬂPHQICZGCILd)

condi t i msge >A €08 UiBenXyl 6k{ R- wé%ﬁoéamétﬂyi@pWHdQné
I cetate bu
PaS € Bien o Re oRhiprrasoatt wgednee Gl Pobusion
ofoiB in 30 m ng Fl owor.are: O0mbdlil / m > | njaec(tbamrzylgzécg)
m et ectian; )
m >y(ﬁ(§{)#ﬂegﬂ‘eﬁ§ g?ﬁ?%% 638&‘8 Dwgg%ﬁez\é\: gductcﬂs esidert,” N;
det @t BH by Iﬁasl‘éa%?)@elﬁ onStr yCexketohi z6€d S$weihe EBur. J.

pQﬁé&lV@hérhect'hﬁ?ﬁprQ’Me&ode:Z%Eé?ﬁ)) 199VBt heG Bigd)he frBsss 1
tra ﬁ?re recorded on a chr omat ogr aphy

r 4t G8* PYATEFE2R5 25T g0 A Bt 4P alSmiisdrred at ambient
nmpmwe(\ﬂﬁiowrs hE€Trebeat r ospd Ay Hammecefic¥B:rated to

2qg%n%§§§25The re51&T/FR%%£%£QPO§% dissolved in water.
Sodium bicarbonate is added until a solution at neutral
pH is obtained. The aqueous sclution is extracted with
ethyl acetate. The organic phase is washed with a
saturated aqueous solution of sodium chloride, dried
over anhydrous sodium sulphate, and then concentrated
to dryness. 41 g (95%) of a brown oil are obtained.
ME® = 234.2

Stage B: 3- (Benzyloxy) -2- (methoxymethyl)pyridine

The solution of 41 g (0.18 mol) of 3-(benzyloxy)-2-
(chloromethyl)pyridine in 100 ml of methanol is added
to the solution of sodium methoxide; prepared by adding
5.2 g (0.23 mol) of sodium to 150 ml of methanol. After
refluxing for 3 hours under nitrogen, the solution is
concentrated to dryness. The oil obtained is taken up
in water and extracted with ethyl acetate. The organic
solution is washed with a saturated agueous solution of
sodium chloride, dried over anhydrous sodium sulphate,
and then concentrated to dryness. 39 g (97%) of a brown
0il are obtained.
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according to the followi ng conditions: 5 - Col umm:

YMis Pack7 JbSphgse ODS HBO, (33X 2.1 mMm) pdrprraB6¥/ 000051
El uent A: 0.05% aqueous trifluoroacetic acid - El uent

B: 0.05%trifluoroacetic acid in acetonitrile 10 -

G adi ent? 1888 B(§5 ) 98% B2PA MHE i futlds (LHF|I iy rat29-47.55
m {vEp m) ) ngegtki onau]l BY, (80kvtiter,ak)103nkhi n3BVEE) .

- Wdetection: 220 and 254 nm - Col utm t enper at ur e:

anbi ent tenperature. 15 The products detected by mass
spectrofeagyg are ioniQed in the8piBenzykortyeelrmsphayy-2-

mMogler £ -F55 ; od C the nass spectra were recorded
on at ggl%ﬁ?%:ﬁgt?%graphy apE%; atus (Waters 2795)
0

collpt efizguze rmlsslépectr & (Epddt ridspd aybenzyloxy) -2-

qUARLIRAL MRS ) poReginOMB e s(Wat ers U tdomap) . The)  of
chromat ographic "Separations are carTied out in Cl8 -

r VY IRINTESTE £Fhrif ng Eo (et F oRPbI RE cidridiiytbnRromide

25in COpbufd: c¥MecBaekidrSpberie @aF1MBAd (B X £.Howdd . The
4 Priz n‘%t8OA - El.uent, A: 0. 1%.aqueous f%[rri C agi gh_

El UeRT BT 0589 Fbor P ¢ PRYEEG ntRLRt 8FNSE | @Rcafhe aqueous
Gritheat 1s5%dzNal 0691 8ei wi2hb el escetkRbew IHtee: agqueous

1. LQ - ' Lan: 220 _pl [ : [

DI e By TR Spo L SRR, B8 B teSog of 2
7PTOECTPFR2007/ 000051 - Col unm tenperature: anbi ent
tenperature. The products detected by nass

spectrqonetry _are ionized in the_positive electrospray
node (f%sﬂ?-%ft Tt ho®ID: tERECHYLSMdpEctFEE wyied to the

r esolwetbon @f quaternized pyridine in 260 ml of
acetonitrile that has been refluxed. The solution is
refluxed for 3 hours and then concentrated to dryness.
The residue 1is taken up in water and extracted with
ethyl acetate. The organic phase is washed with a
saturated aqueous solution of sodium chloride, dried
over sodium sulphate, and concentrated under reduced
pressure. 14.3 g cf a green oil are obtained, which cil
is used as it is in the acylation stage.

MH+ = 268.2.

Stage D: Methyl 5-{[8-(Benzyloxy)-l-methoxy-2-

methylindolizin-3-yl] carbonyl}-2-

[ (trifluorcacetyl)amino]benzoate
4.4 ml (54.3 mmol) of pyridine and then 15.0 g
(48.4 mmol) of methyl 5-(chlorocarbonyl)-2-[(trifluoro-
acetyl)amino]lbenzoate (described in Patent Application
W02003084956) are added, under argon, to the soclution
of 13.2 g (49.4 mmol) of 8- (benzyloxy)-1-methoxy-2-
methylindolizine in 165 ml of dichloromethane. The
reaction medium is stirred at ambient temperature for 3
hours. This is diluted with dichloromethane and this

organic solution is washed with a saturated aqueous
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chr omat ogr aphy apparatus (Agilent series 1100) coupl ed
to a nmass spectroneter (MSD Agilent series 1100) . The
chr omat ogr aphi ¢ separations are carried out in Cl18 10

reNner seopphasgezascording to theyfollow ng pendikb®BS7000051
Col um: YMC-Pack J' Sphere ODS H80, (20 X 2.1 m) 4

}pm - Eluent A 0.05% agueous trifluoroacetic acid 15
- EPLehion: ekeseniitm | Bicatpanrent :andythian 85osBCUKated

2 girogdbes, O5PeBiMP 0F 2odQuil NeheRi @6% And b iddSover

mn -.Flowrate: 1 m/mn - Injection: 2 pl - solution
2t SB35y AP LPRRBREO 2367 SR S 9BAD WHET 25FSduced
32drassur€pl whe t sopedatolrte i C. 1Fhe gieaduaps in ethanol,

de y S r o r re fonpzed..in.t o
po]glfﬂ(ggegl gg@r g?%?%;dt rr“glﬁ{ (%‘é%&"jzs toTﬁévr?eI]télj%g g (61%)
poPht an apradage epavded-on the Bichi 3-540 device. -

The projgn N3 Spectyay were Lecor degh uskng a Bruker
Avance 250 and Bruker Avance 400 spectroneter. The 30

chem cal shifts are expressed in ppmrelative to DVBO
used asstagernak:ref dedga. The-ablievs af (PNsbesLe1bRy) -1 -

the multiplicity of . the,si.gnals are espect i .S,

0 ™ R R phRT R a0] SuBn2h S FRRBERY FhtnaBate
quadtepbet( 8 .a3d mmdl)i ppt poThesithNYRropaetiea szatee added to
d m i 3 ((J%ﬁ SO. 0 325.- 78,- _ _
P(eDETI%Zng)g"g‘/t&(r)&’&OS(?f - Og %a@ﬁ%ﬁrg@g?zgr%fphf/ne‘%hyl 5-{[8
pufPeneat k- heretbaxyr2dmeboyl isdngivencR-sill ceabedyl} -

(13- (401 PRIoIBEcSEPL | i RXTHEREQALENT ORI 0gMRRNY m1  of
purificatjons were carried_out_ using SephadexTM LH20

g ERGRO S haRfBILISc iTen cet. déc@aﬁemegmana-sé“aﬁ%mi@mre is
ofst3i Bred 3ab, Qub2edd, t8mperature for 20 hours. The yellow
hexaoxal cosane-1 di .yl bj t 2- et

i

20- - hoxy- hyl. - .
T A he2 8° 3-%?&?5%&1%0%%‘%(%%( gg’&ﬁg?ﬁ(éb&#’?&"&y%ﬁfd)‘mh
StwrjeeA: a3xd BdmzgHoxyfe 2-oickd oodat hyl ) {B83%)i meE a vellow

powder.
MH" = 445.5; melting point: 174°C.

Stage F: Methyl 2-aminc-5-[(8-hydroxy-l-methoxy-2-

methylindolizin-3-yl)carbonyl]lbenzoate
The mixture of 2.0 g (4.5 mmol) of methyl 2-amino-5-
{ [8- (benzyloxy) -1-methoxy-2-methylindolizin-3-
yllcarbonyl }benzoate and 0.42 g (6.75 mmol) of ammonium
formate in the presence of 1.0 g of palladium-on-
charcoal (10%) in 20 ml of N,N-dimethylformamide is
stirred for 12 hours at ambient temperature under
argon. The mixture 1s filtered under nitrogen and
concentrated to dryness so as to obtain 1.51 g of a red
oil. The product decomposes on contact with air.

MH+ = 355.3.

Stage G: 3,3'{3,6,9,12,15,18-hexaocxaicosane-1,20-
diylbis[oxy(l-methoxy-2-methylindolizine-8,3-
diyl) carbonyl] }bis (methyl 6-aminobenzoate)
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10 25.2 m of thionyl chloride are added to the

solution of 40 g (0.19 nol) of 3-(benzyl oxy)-2-

(hydr oxynet hyl ) pyri di ne (CAS 6059-29-6; Desideri, N
Sesditoo7)osdparini, S Cerleiti, C Stepdi/ENE009/000051
Med. Chem Chim Ther.; 26 (4) 1991; 455-460) in 265

m 15 o d|chloronethane The solution is stirred, at

anbi BnfL tEmoer AR L uRdePANATHGEh, herme Hayl disilylamide
coneent Matmmoloxdr ynessolJélee r esrduesdiddi Aedpwsse, at -

d d f bi.car.bonat dd |
2 2311 B 5. SRERD: aF S BHE S IERRE AT P Aflicbtert mmol)
sobuti on i snabdtylact ed wi+eRhet fryl (&eleydat@:yil'hanethoxy—z—

orrg@pﬁ}g%ﬂg@flmwsgﬁ%manguﬁgh%gkgd APEOS w1 of

sodium c OVEer anhydro
s deR W BYAppEesan andhehdprmmican raf ed red djawiasitage is

g 419920&4 . aTBEO\Mh}&'Llr@r esohbaineE M rzta’d %o _2|_§rgb1ent

Sta Benzyl_ox (met hox et hyl ) pyr. d| ne
T TS SR LT A L

(cérﬁ@e@netfmll)opwclf HygeL I Q;Og ][ﬁBdKmeﬂifEI haa><fld JB s2 addletodo-
the.s u O sodi um net hoxi de re re

ha e ob? ot 5 he DRSSk L OERREn U ERATREE T ) . The
m%mbionAiSeBtln:e*bldummgw‘tﬁ Bohouss homdher. mi‘herogeanq:tlon
e $OhHT hgntﬂaixrecc?nfﬁggr%t esdof@c Y NEES 4 tygg:%vﬁlﬁrlc acid

obtalined i s In water extrac
et hy| Mhcangt éherwqﬁtg%ihu &s gas!:aﬁpﬁﬁdu &7 ividis eddh i tdcgtate.

S afthks ab@@aﬁ‘i%e%ﬁa%| Yt 0@a@ﬂ‘1e§5 wiQE W GREQRERE aqueous
dri over drou SOdI u gg ate, _and. then

cotfe 1httjr%lli‘edoco dF? 9 ofdT &5 owAVesi | sodium
armmﬂtmmedankz@cb@&'é/rﬁ&%&i -url@er E%EB&OQJEEM&@. The

%_%\.M:E%lg CI%%\% #59? p&]réglﬁé_'b ;1'!15391—%17 30 graphy orn
Stféaigﬂel('é?:l QEQ-Be(r@wl‘d-)Qﬁi)Ommrtﬂ))xy 2.98 metﬁiﬂ%hdolfl Z ngreen

Thes 14 Xt eokggaggeg g (75.0 mmol) of 3-(benzyl oxy) - 2-
(rrethod%_geth)él pyr|d| ne, 17.4 g (0.19 rml) of
tdn

chloro fl@‘eﬂ-tg-f(ﬂ) P! )19%°F4 t hi um br oni de
in 140 nml of acetonitrile is refluxed for 24 hours.

The  gtage H: Disodium salt of 3,3'-{3,6,9,12,15,18-
hexaoxaicosane—l,20-diylbis[oxy(l-methoxy-z-
methylindolizine-8,3-diyl)carbonyl] }big(6-
amincbenzoic acid)
1.35 ml of sodium hydroxide {1 M) are added to the
solution of 0.45 g {0.45 mmol) of the dimer obtained in
stage E above in 4.5 ml of l-methyl-2-pyrolidinone. The
solution is stirred at ambient temperature for 2 hours.
The reaction medium is poured into 150 ml of acetone.
The yellow precipitate is filtered and dried, to give
356 mg of a yellow powder {(disodium salt, 1.5 H,0).

Melting point: 265°C.

'H-NMR [(CD;),SO, 250MHz]: 8.61 (2H, d), 8.15 (2H,
d), 7.30-8.00 (4H, broad s), 7.36 (2H, d), 6.53-6.61
(4H, m}), 6.38 (2H, d4dd), 4.20-4.25 (4H, m), 3.83-3.87
(4H, m), 3.78 (6H, s8), 3.63-3.67 {4H, m), 3.47-3.57
{16H, m}, 1.94 (6H, s).
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10 reaction nediumis poured into water and the

aqueous phase is washed twice with ethyl acetate. The
aqueous phase is concentrated to dryness to give 22.9
gwh 2oopyopezesl. 15 29 m._ (dh 19 nol) ofpcT/FR2007/000051
triethylamne are added to the solution of

guaterni zed pyridine in 260 m of acetonitrile that

has been refluxed. The solution is refluxed for 3
homxﬁmﬁmggtMeﬂoconcentrated to dryness. The residue

Loy ofel1gRing, BT o ed i tbad iR St hes & aapa ®

agqueouBxsmpliei ol ,of Exaaiplraschldri te, drlede(npﬂepared by
ngiﬁg%fyéﬁgg%ebfa et%.chptr L& d—ynggéa.% %gggml %ethoxy—

pressure reen oil are
0i%- m¢%hmbe@d®kl$;nr% Yh) chebanyﬂhbennoetage(SEEQW++E: of
268 gmp b 9P Q:LtNEEH)él Ho%r(l%ecrézych%ci a8 N@XYiPatives
nethyllndoI|2|n- - carébny -2- trlfﬁuoroacetyf
an4$%ﬂmmk%%d%§et%0¥ﬁ 4 m (54 3 nnDI) of pyridine and
then 15.0 g (48.4 mmol) of nethyl

el T O blacat thos A g PR pal chi- fypiseaRe ol 11-

_w&zaﬂaﬂﬁﬂgﬁﬁ#natk aﬁdeﬂhaued&rladgph)okp(nhmeshbnypan

TR o AL 21 PRERR PEY b p B B8R R0

réﬁﬁ¢bnnemum|s stirred at ambi ent temmrMUrefor
3 hourggaddi saks ﬁh&%&qd\Mléhfﬂdj§1¥metfﬁaérgngutoxy 2-

this organi ¢ sol ution is mas ed a saturated
aqueousCXRS By bsbgthoxy-2 P%#%?%&Bé??BBGBSi'
oIutiqw&réaﬁmamynqmbﬁﬂmbeeate and then a saturated

SGepUs, SO gl 209k UL S0 S L 8 DUET 1 e

pr €ssur &) shéu!smbnd obt &icleknes t akdn mlpemn fetdtanoll, 5 .66

f et £ 9néeae@ \Agﬁgywwath'BE%%%gtaE% U Xe Ady O $0ddhise,

of an orange neltlng ol n

Sttege the Meehyrionamthols5p[ &3 (Hén2yl owyf)ﬂi afp methyl 2-

Medrhioxy- 2= [TBS Tbd Ashe) I 21 e By cRLhOPK| 1 brazoat en -3 -
yl)carbonyl] benzoate (Stage F of Example 1) in 15 ml of
tetrahydrofuran at -20°C under argon. The mixture is
stirred for 2 hours, allowing it to return to ambient
temperature. The reaction medium is poured into a
saturated aqueous solution of potassium hydrogen
sulphate and the mixture is extracted with ethyl
acetate. The organic phase is washed with a saturated
aguecus solution of sodium chloride, dried over sodium
sulphate, and concentrated under reduced pressure. The

oil obtained 1is purified by flash chromatography on

silica gel (dichloromethane/methanol gradient = 100/0
to 90/10). 1.26 g (64%) of a vyellow powder are
obtained.

MH® = 469.5; melting point: 188°C.

Stage B: ({3-[4-Aminoc-3- (methoxycarbonyl)benzoyl] -
l-methoxy-2-methylindolizin-8-yl}oxy) acetic acid
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1.15 g (8.33 Mol ) of potassium carbonate are added to
the solution of 0.90 g (1.67 mol) of nethyl 5-{][ 8-
(benzyl oxy) - 1- met hoxy- 2- net hyl i ndol i zi n-3-yl ] car bonyl }

- wofeovfdeoroacet yl ) am no] henzoate in 188rpkrOb02Po0005L
met hanol and 100 m of dichl oronethane. The mixture is

stirred at anbient tenperature for 20 hours. The ,
yetPowOpietPdi Pht 8 -£8r fed Li-¢ 5 Mmdrle P ViBRHRGE 2-amino-5-
t hprought yent tbut ¥y ep - ardethbrg) -Lomet1exy-61 g (83%
2;%%§ﬁ§i%ﬁ%ﬁ%gg%ggayyf?cggkoﬁyffgéghogggtIQg pS[QE' ml of
2-tam hbudrdd e hydr ameyid - metthoXy-i@k of dichloromethane is
e, L odol Lzin-3-yl. n oat.e ] re of
eRPYNO ki o] oale cTIBILELULS A o
{ [BYbenzhexyyeacriamorgdiumetity| codopnkirat8d to dryness
yldLar E’Hlelg:'bae%%qfitcﬁ Ak Ghel? gs(éaﬂénwgﬁl )iéffethyl ether.

amoni um_ formate in the presence of 1.

paTkp%dis%lgn_l%hmnqlﬂ;% ign Bigltgred and is dried at
N, 3 o mahlgkf ara@mindesds asStid redrhon 12 wouss (86%) of an
anbient te rature under 30 argon. The m xture is
i1 %?T‘g‘g “hitrogen and concentrated to dryness

so as tNH'obt &l .4 5ingl tofng paeicht 0i164 e product
deconposes on contact with air. M+ = 355.3. 35 Stage

G 3,3{3,6,9,12, 15, 18- hexaoxai cosane-1, 20-

di yI bi s%'éﬂ@% 1- me¥ hoxy-2-Fetliinderrne 7 el girlki g [dmino (2-

o1 POpreRdoLRAdE DL - 8191) ORPEOLAGERLxY DR 2ODY/ 080325 -
i . . mol ) . of
O nsoi MR Ao b Pt By fafiub) coebePRtLIPte (RN  6-

t ol uenegmatichemlzieslt €y opw se, at - 20C under argon, to

t lutjon,of .1.30 3. 66 mml.) . ,of methyl

Z-th'rf?%o- i[(é?hi’/ér o%ryn-gﬁsnef)%oxﬁ-ri%hylammey and  0.56 g
methyT3 miwdl zi noF- y| TBREAVbonyd {imrzoat e ol 40-yd -10fN, N' N -
t etdahy The f | reci pi S
observerg%1p£fl e@%‘no%%?e %%%%%%%‘o%%?ifh topéa%‘lg‘%‘g%ati by
t dhpet&tdr €0arnd emallofolN, A 41 net APl nerndaraacar @re added

addesbed Hl+onediBY thdd @1de B3 Mgl Jo &6 1y 201dEbodphci0 of

3,{3 9, &2_, 15, 18- hexaoxai cosane 1§LEX |l e lei The .

Sof U1 B 4TLRR T 77 bie BROUGEs Fopris) RERFSY 1 The- PEREPIYn2
methylindolizin-8-yl}loxy)acetic acid in 8 ml of N,N-
dimethylformamide. The reaction mixture is stirred at
ambient temperature under nitrogen for 3 days, diluted
with ethyl acetate, and washed with a saturated
solution of sodium bicarbonate and then with a
saturated - solution of sodium chloride. The organic
phase is dried over sodium sulphate and concentrated to
dryness. The solid obtained is purified by steric
exclusion chromatography on Sephadex® LH20 gel (N,N-
dimethylformamide), and 0.18 g {23%) of a yellow powder
is obtained.

MH" = 975.5.

Stage D: 3,3'-{Undecane-1,11-diylbis[imino (2~
oxoethane-2,1-diyl) oxy{l-methoxy-2-
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medi um i s poured into a sol ution of hydrochl oric acid
(1 M and the product is extracted with ethyl acetate.
The organi ¢ phase is washed with a saturated aqueous

1550b 6y pois@E250di um chloridg, dried ovepcBppRISH7/000051
sul phate, and concentrated under reduced pressure. The

resi due obtained is purified_by_flash chroga. ra phy
on silreebybindeliaineoke? ndhkl! carbonylish éf- a

green &ﬁiﬁ@lbéﬁz@b&aéeﬁd) 20 MH = 999.8; msltlng
po%n§?3%§gcbf§t%%§1%m Yy égéﬁ gal&_o&) is added to the
hemﬂbx@i@msaﬂeelliogdlwlhBShﬁxﬂOlfﬁﬁﬂhﬂ%yiﬁner obtained in
e LN oI|2|ne 8, 3= d| )c rhon .
an%tno%engm ac dJ} m gf kii's tl&’.}%ﬁqh dlpéf gld(]f"q%e'
enspkmkmmthStb@1nmﬂdnaanam%1@nﬂStgmperAEumnowpnﬁB days.
thﬁ’l@“ﬁ?écebgﬂl e :L‘u% ﬁé%ﬁ@ufe&b%’l@o' 34 omPJ solution

rolidinone sol uti on IS stirred
andf eHPtﬁéﬁﬁEWatthdé’qQﬁn 2RbpiRate 30 Tihge weddar omrempltate

mepk UP1l e podr edriBEO 15Q rqffl%‘b‘itkﬂﬁeﬁ‘PLd- f@nf/&hé raphy
il.tered .an to gi ve

reci te Is

D81 P Emaay L diothaim Lartaehs psdmetngna n[f 1017 M

pmqlneo%S@olmH-J.NldR 48 CRRN2EOINM 50Nzt e 8/ 6 hdetidnidrile -

5 7 30- 8. H, bro 7.36_(2H

GBS & Al 0% A SN

n)obtaame@ 87 (4H , 3.78 (6H, s), 3.63-3.67 (4H,

m, 3.44m3 57944 16H, m, 1.94 (6H, s). WD 2007/ 080325

- 82 - PCT/FR2007/000051 Exanples 2 to 6 By follow ng

the processes descri bed in Stages G and H of Exanple
1, Exanpts£ge 2Et0 6 are prepared by 5 dinerization of

2401 1R 1 B0l Parhon. yPYaEPBOS! | bbndbat 76 A98°F of° the
BE@angpppendjon tif t A2 ampr dpr.i0at emdol bdicfat edle dicarboxylic

dea{é Jf‘téﬁ{@é %?f’%pgfgggﬁgé%grggf)el 110 3%"%@ rZethanol The

di %@Jd-ig{rgf?narﬂ(f( 2-consEriander 1adidy| Fory ( Boheehogptained is
med dwd:h ndeb i zi;pen8, ediyhkcar byl JiRicu(siam nehaizole |
filtered and dried under vacuum at 50°C so as to obtain
17 mg of a yellow powder (disodium salt, 3.5 mol of
water) .
Melting point: 220°C.
H-NMR [(CD;),SO, 250MHz]: 8.61 (2H, d), 8.14 (2H,
s), 7.98 (2H, t), 7.50-8.00 (4H, broad s), 7.37 (2H,
d), 6.53-6.60 (4H, m), 6.35 (2H, dd), 4.67 (4H, =),
3.81 (6H, s}, 3.18 (4H, dd), 1.96 (6H, =), 1.40-1.50
(4H, m), 1.20-1.30 (14H, m). |

Example 8: Disodium salt of 3,3'-(3,6,9,12,15-
pentaoxaheptadecane-1,17-diylbis{oxy[3- (4-amino-3-

methoxybenzoyl)imidazo[l,5-alpyridine-8,1-
diyll })dibenzoic acid

Stage A: Methyl 3,3'-(3,6,9,12,15-pentaoxahepta-
decane-l,17-diy1bis{oxy[3?(4-amino~3—methoxybenioyl)-
imidazo[l,5-alpyridine-8,1-diyl] })dibenzoate
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acid) Stage A: Methyl 2-am no-5-{[8-(2-tert-butoxy-2-
15 oxoet hoxy) - 1- net hoxy- 2- net hyl i ndol i zi n- 3-
yl ] carbonyl } benzoate 5.4 m (9.31 mmol) of potassium

hexanet bry) dgsibyl am de (0.5 ¢d sol ution ipct pkreNEY /000051
and then 0.69 mM (4.66 mmol) of tert-butyl

2- bronvacetate are added dropwi_se, 20 to the solution
0f042509g (4-58 mW9Llof et hypdpum hydride (60% as a
armmpéréicsnhyld{ 0M-1l)- nebhoasadé’dnetﬁwﬂlr&migén Fo 1.6 g

0 15 TETT BRI or A aloary 1200 (et ST oo > Thet Resteeorl) -

ISB EydrmxwlmIMaiohDUBSa]@bedhnglky1ﬂbehebata tOdescrlbed

aniji ept 2a,t %?lijeld.aéal‘glon TPﬁoFS?EBb?” ”Ed' th Yreds m1

into a satu eous sorufion’o TAsS
hy@f ogém—mmlefwwirée maa ukéd,s é)btlﬂ-@@v‘leeld wefher 10

ethyhyr et abe. Tchezsorg?m C 1be625€ hfioYShed W i a4 1odo-
sat urat ed aqueous sol ufion_of sodi um chl oride, dried

over® sddtfint 3Pt pRatRSPERASEBREeNt 1 (FKe@PdRder R2).  The

lfraduel ad?]@re.ssw@rﬁéw a@i Iscfrtu afaelda Shourtf i ethebyreaction -
as chromat o Y. on S| a ge . , _
R P OB LY 180s) S st efopyanas s acid
1 Q@ Sg (I6)4% ﬂﬁeayzeshctxpmwmlerlareflbmm@ed washddth with

'gﬂdlr%¥éﬁ”'afle%88g I§§g% B F?er vacuum. After

({3 m no- 3 hoxycar bony enzoy
| Mh@%@atzl%t hyb¥ndolglziamag-qggantyy aceni ¢ adildoap gel

2007 1&$P§Bc§net1$§ne/£’<g£<§ﬁ€0$2é8999§1 Bhessalditipndf o 6
0682%1 45 mmol ). of neth 2-am no-5-

{[% bret pit % ?WoR%‘é‘flﬁBXW ?bFr%i-H%Qy 2

met hyl inefold z2ios13-%! neardiony Igdieizoade. 2ac 4. 44 M of
trifluoroacetic acid and 7 m of dichloronethane is 5
stirred. After stirring at anbient tenperature for 48
hours, 3trge eadi on nEdi-uld.i& LAl Trarthdxahryredscane -

and ey 1l S 16l ULy 199 4 SpdkEto ﬂﬁ%ﬁ“’agﬁ?r

50C undigridaze bin %oalaanbdbmafﬁnlodsslb | dibgngpignacid

10rios adgrupoybless Ml g 48334 iRl i _E RINtdiddbAGbtained
in Stage A above in 0.92 ml of sodium hydroxide (1 M)
and 7.4 ml of dimethyl sulphoxide is heated at 100°C
for 5 minutes. After cooling, it is run into 200 ml of
water containing 0.13 g of potassium hydrogen sulphate.
The precipitate obtained is filtered, washed, and dried
under vacuum at 50°C. 0.36 g (92%) of a yellow powder
is obtained.

MH* = 1053.4.

Stage C
0.60 ml of sodium hydroxide (1 M) is added to the
solution of 0.323 g (0.31 mmol} of the dimer obtained
in stage B above in 30 ml of methanocl. The solution is
stirred at ambient temperature for 30 minutes. The
sclid obtained is taken up in acetone, filtered and
dried under wvacuum at 50°C, to give 0.33 g of a yellow

powder {(disodium galt, 5 mol of water).
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Stage C. 3,3 -{Undecane-1, 11-diyl bi s[i mi no(2-
oxoet hane- 2, 1-di yl ) oxy(1- net hoxy-2- 15
nmet hyl i ndol i zi ne- 8, 3-di yl ) carbonyl ]} bi s(net hyl 6-

anmyoobenzpater29. 33 nl (2. 38 ggol ) of tripthykashee/000051
and 0.56 g (1.75 nmmol) of TBTU

(O benzotriazol-1-yl-N, N N , N - tetranethyl uroni um
tetraf | N8+bbBFaPeINEF 0PPEWEAChY 20 0. 148 g (0.79 mml)

?L 1, 11%lirgum n]?UGﬁﬁ%@ED‘? ayevresideds  suceessi vely 4 M4 (2H,
e SO 0 g

Eah% 22§ (ﬁ% gx}% %%%gqﬁbenzdy]](%gné?hox}=§3 (2H,
rrerﬂhyl i7Tndal i @, 8d§il)}ox7y)0:ﬁce£]|-lp aciyd ia. BLni(4d, MN 5.79
di hyl f,or e, e ctign m,xgyre stirre
25F§%b E%t ?gnbgratEEe dﬁ%er ﬁ t?%g%ﬁ f éﬁ é 9 #-3.e5
di [ edddin t B- éﬁh%LSQcéléHe mand washed Mﬁth a
saturated solution of sodium bicarbonate and t hen

with a _saturated solution of sodiumchloride. The
or¥gdRIegPsse is dried over sodium sul phate and

compembuabadngo t3He dﬁy@@§§segh€1e%@|rll%e@btﬁi Ngdabss A to C
S R T T
0. 18- @miﬁeqa méthoypphembeWHehydergbuapyeddleu -zl-
97%p§?i%dg%§%2 Epg%l%lnlg g% Ws%%?aone (compound obtained
oxiét haarapt Ing| ylt)my(pmm_\,&z Wes200Pe080328 - Batent
& ifﬁgxggﬁooQ@5%006/O97625 for the preparation of

net | i ndoli zi ne- 8 di yl') car bonyl ]} bIS(6-

amiFoBehzoi ¢ acid)! %T@ﬁ?%WlQﬂ‘ SotR R RgRRrRA@ R (8- ydroxy-

| simddeto 0, t he] pgpiaihon- Qi]ﬁeﬂlZoﬁté@ 18 mmabikrof the the
di ner obtalned in

AR PLSALE s a3t 8900 BROVE ET (Bl fE B3 o

anblent tenperature for 3 days. The reaction nedium

: .
h %f«g in %an a_?_l;?cé"% S.Ipi LEpﬁr g{:l?zb%%:?%{ﬁéé&'é‘%ane-l 17-

L B iore (oY Lo o Lub ] BYr bOiPLE, 3hibiral bhLasKs-
1051@111533 Kt SORSY{pHEPy UPhe t HAAGHEN LPAr8BLTERk/

0. 017 aqueous soIFtlon of . ammoni um acetate |/
acetonlﬁ? _A: +12,15-Pentaoxaheptadecane-1,17-

dlylbls(oxylmldazo[1,5—a]pyridine—8,3-

diyl)lbis[(4-amino-3-methoxyphenyl)methanone]
By following the process described in Stage A of
Example 8, Example 10 is prepared from (4-amino-3-
methoxyphenyl) (8-hydroxyimidazo([l,5-alpyridin-3-y1) -
methanone (degcribed in Patent Application
WO02006087625) with 1,17-diicdo-3,6,9,12,15-
pentaoxaheptadecane (Example R2}). After purification
by flash chromatography on silica gel
(dichloromethane/acetone gradient = 90/10 to 70/30),
0.93 g {27%) of a yellow powder is obtained.

MH* = 813.5.

Stage B
0.92 ml of hydrochloric ethyl ether (1M) is added to
the suspensiocn of 0.25 g (0.31 mmol) of the dimer
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5/95/0 to 45/5/50]. 28 ng of a yell ow powder are

obtai ned. M+ = 947.7. 15 Stage E 60 ul of sodium
hydroxide (1 M are added to the suspension of 27 ny
(OwO320mw) dsofathe di carboxyldr - acid obtarneeREM07,/000051
Stage D above in 3 m of nethanol. The 20 sol uti on is
concent r at ed an&b% he solid obtained is _taken up
acBrbALReFhd i <t ubFadRatdaE +8 6 iTt ePéd “?er"ad'ifqled The

unMExtuﬁeumﬁhﬁbdﬁéﬁﬂﬂaﬁﬁﬁtﬁbobfﬁnéssl7t$§ gbﬁi?ﬂﬂéoﬂéken
er., Lum sal t ter).. 25 tin

Clinh SeRROLR ALY i Rhed prpBhel) 1 P el ana
8. iniédkﬁt 5p°C7ugae@2Hacupm 7 55028 O (cbtain oadks)g of a

7. %Zl po&*éier éé?h%i@ggﬁﬁilgr%% S ds’ﬂél(%g'e ggh )4. 67

1 40- 1 mel tagg(m@pnhj 29996-1.30 (14H, m. Exanple 8:

EJsodlmninﬂﬁ pfc®)350( 34009Mi21159, 23 (2H d) 8.21 (2H,

1, 17-diylh 3- (4- L3
et hbry ded F%e}?»?‘nng Lrotr 4ot LG R Ha), 6. s0

di y2&}) di beFGZ.O?IIC tzud 8)age Aoetdyl (4H, broad s), 4.30-

ML ol I O K i - S T TR O

i ¥ dhzo} 1656- &1 piriwd ne-8, 1-diyl ] }) di benzoate WO
2007/ 080325 - 85 - PCT/ FR2007/ 000051 0.2 g (4.60
mmol ) of sodium hydride (60%as a _dispersion in oil

| SExgmRbe nblfi oRPeeivmy £adty ql3. &8 hhol3: &9 nkt hyh, 18-
3-héx 4 dx @ik farde FE] DOXFDLRIBOY [dxy (1-methoxy-2-

(BTt T 0n: 88 g e drpodyRSBE8E8Cpmtpobenzote

scaetdon in 15 n1 of N, N-di met hyl f or mam de at 0C,

ot & o oaBiliRn s nerdnetator il fone

F€21")O The(0 2kt mod )i sobt |5r-r}:e&:1‘12ath6’C}C thlﬁbmfsh}fﬂmerldlne
regeis onx38ohedhum i  Roured, ddit 0 g $0l WbkAROf b E. Bays,
hydrochlorlc acid
elton, J. Brain et al., J. Med. Chem., 1992, 35,
450-501) in solution in 150 ml of methanol are added to
the solution of sodium methoxide prepared by adding 6.4
g {0.28 mol) of sodium to 150 ml of methanol. After
refluxing for 3 hours under nitrogen, the solution is
concentrated to dryness. The oil obtained is taken up
in ethyl acetate. The solution is washed with a
saturated agueous solution of sodium chloride, dried
-over anhydrous sodium sulphate and then concentrated to
dryness. 46 g (94%) of a brown oil are obtained.
MH® = 230.1.

Stage B: 6- (Benzyloxy) -1-methoxy-2-
methylindolizine
22.5 g (0.098 mol) of B5- (benzyloxy)-2-(methoxymethyl) -
pyridine in solution in 10 ml of ethanol are added,
dropwise at ambient temperature, to the suspension of
22 g (0.25 mol} of lithium bromide and 20 ml (0.25 mol)

of chloroacetone in 250 ml of ethanol at ambient



10

15

20

25

30

35

(0.1 M. The precipitate is filtered, washed with

wat er, and then dried at 50C under vacuum After
purification by chronmatography on silica gel
(dwohbooppresbape/ acet one gradigent = 95/5 bOT7/bR26d7/000051
0.6 15 g (29% of a yellow powder is obtained. MH =

1081.7; nelting point; 80.2C, Stage B:

3. %em?%r%tgrﬁz ﬁxﬂ&%ﬁﬁ%ﬁeb?a é%gmged for 17 hours and
1, iHexli ;clfmé;@mxya[t&g(%canuﬁpnaslget lxgx;t/):tsenwkéﬁ udgaOTlhn ethyl
[ ridin i benzoi c _aci e

SOt SRFare orrp HUktagad il LREC R © sifistmby phase,
i nwistalgeconbbone thel @2 tmrndfzesbgivumdiydy oxizlew{dhéf with
ané*tﬂyf Alepfrdi ?H&hz‘éheﬁulseﬂeéh%ahédh%t ﬁﬁgﬁgg%ooc

for 5 m nutes. cool I'n It s runin
25 water containing 0.13 g of pot assi um hydr ogen

SUAE'Igicﬁarn d&gq Pi £CidH Al bt @hat%@hsb%sfléaﬁxﬁdllzed in a

shed, and_dri under vacuuym a

ofmhxgllé??oﬁ/fpéﬁigef“l RS FFESREFrivg and g5k, rﬂllg O%Oe/gham’l

Stralge €cQu6a o fI)Ef bﬁdugrr}:hy:d:r QX&ﬂBJ:( 1?Wﬁh-’§ adeddtOpwise

i on. of,.0. 323 31 of _the_di ger .

%%d%g%gﬁl n&sté te %%abg%ég)ci)n gf ﬁgf’ﬁ’éﬁgﬁmi'ﬁg The

sq’nmtumel 31585k§p!trre'd atteﬁni}'cerftort efperats e ¥0rm3f. The

m Ault 885 o hﬁedggln' gs‘)b& aj, D éﬁe&@gegggQ 'b'}o%et&g.e%%r

filtered and ried under va uum at gl ve

g B SPernGwatsewderd ( dhesdi bakenl 1P Svheh Gfthydt eacyetate
VW&@@OWé9383251thsﬁateBCEhER%QQJ{QQQQﬁla Bl dtdg a quecus

po' T 3(2%3 8 s‘deéuTg %%ggqg)%sog %g%(%maa pzh;a%@ J(%&rled

d)QVéfSanQ&toud)soalﬁﬂ edfphdd)l, aADIHRH, calthenttraded to

(Bhgtlyes 133 etk bt ApThy 30 (v

9: W]foCh‘- o$<l>bw1 ngstih%e@@%es‘sess descthbedubﬁeqnaQQSSAage
C 10 aimBExamye 8, Exanple 9 is prepared by
di meri zation of

Stage C: 6-{[6- {Benzyloxy) -1-methoxy-2-

methylindolizin-3-yl]carbonyl}-2-phenyl-4H-3,1-

benzoxazin-4-one .
10 ml {71.8 mmol) of triethylamine and 15 g (52.7 mmol)
of 4-0x0-2-phenyl-4H-3,1-benzoxazine-6-carbonyl
chloride are added portionwise, at ambient temperature
and under nitrogen, to the solution of 12.8 g (47.9
mmol) of 6-(benzyloxy)-l-methoxy-2-methylindolizine in
160 ml of dichloromethane. The reaction medium is
stirred for 2 hours and is then filtered. The solid
obtained is washed with dichloromethane and then with
diisopropyl ether and dried. 17.8 g (83%) of an orange
powder are obtained.

MH* = 517.3; melting point: 224.6°C
(decomposition) .
Stage D: 2-Amino-5-[(6-benzyloxy-l-methoxy-2-

methylindolizin-3-yl)carbonyllbenzoic acid
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(4- am no- 3- net hoxyphenyl ) (8- hydr oxy-1 - pyri di n-4-yl -
i m dazo(1, 5-a] pyridin-3-yl)nethanone (conpound
obtai ned by adapting the protocols described in
pawentooappbbgati on WO 2006/ 099625 for th?c’@?@ﬁ@b@ﬁ/@ﬁoom
of 15 nethyl
3n$3 (4-am no- 3- met hoxybenzo I) 8- hydroxy- , _
dﬁ?%FElQnaPﬁyF|&ﬁn3 -AAY ek o) oty PRt apeium hydroxide
apphopr lnal eofli wadienat g Q@ae&attlovecﬁéxgﬂabén&bn of 2.0 g
?gpéz 3,6,9,1Z 15- Pen%afﬁé ggtade ane-1,17
diy (%99? dazo[ £55- al pyr 3UEHY ?¥Yb|%[?ﬁth0xy 2-
anmaohﬁlnndhbxypheBlemEahbnnye] -bydheakiloride , Stage

5- Pen e a
di y%% %i%ﬁm&dg};}%[}%@#pﬁél i'ne- g."e?hyl 2-pyrrolidene at
di ‘Wl?}%lil%( te&mpeines13-aret Bogy priestyrenset habopephs By reflux

f ok PWi g ro de | a .
o S LSS o LR e ln Cramls

mER AOXFPheMH) ( Bnhﬁﬁltsaﬂ% 8828t 108 a‘]’%thdiir@-Céllﬂr)lC acid
et hanome . (descrp:had pit Hed eﬂbrﬂ@al igatfiQfered and washed

V@20060976 ) h 1,17-diiod 2,
peRt 2bXAR& ¥;H\é\% né"a(tgfan%?‘g 2 Kfltté‘r %\ﬁ??ﬁ?%lf]onether

bylflashlChﬂﬁﬁatogfaﬁhyyeﬂlsmilpaw@ek are obtained after

i t = 90/10 to 70/30
(()d%%%ﬂj )gggnsgaggﬁoggv %g I enl S obtai nedo VH :)
813. 5.

B5 Stéage B MgX ing apohyr 0246 Wi tdecdiyport hibon) .
(I'M is added to the suspension of 0.25 g (0.31 nmol)

of theéglner WO 2007/ 920325 - 87 - _ PCT/FR2007/ 000051

obt ai net“i9et Fié & AR B 1l { STPeRFREREY - 1 Mhethoxy -

m Xt ur e2 e tloyitbnds bieint B-dlysasbonibefkbdties taken
400 L P el L LR ST TAL0 800 o one
5 Wittt wne podider . i bydr2octd ommde) Dfothef caatberyylic ac1d
w%k%wﬁl@&' Nty %§§§ ?%& C%@Iz Qs 4 0784\#&234 %F;?ﬁ of
qqﬁ+u@d§ar@0@@te(gﬂ 7dp, g ngeuhxﬁﬁqrmmmlde
(4ﬁhebr@@ﬂu§ion4 38 stirred for 4 hours at ambient
temperature under nitrogen, and is then pcured into a
saturated agueous solution of sodium. hydrogen
carbonate. The precipitate formed is filtered and
washed thoroughly with water and then diisopropyl
ether, to give 0.96 g (90%) of a vyellow powder after
drying.
MH" = 445.2; melting point: 189°C (decomposition).

Stage F: Methyl 2-amino-5-[(6-hydroxy-l-methoxy-2-

methylindolizin-3-yl)carbonyl]lbenzoate
The mixture of 0.95 g (2.14 mmol) of methyl 2-amino-5-
[ (6-benzyloxy-1-methoxy-2-methylindolizin-3-
vl)carbonyl]benzoate, 0.21 g (3.21 mmol) of ammonium.
formate and 0.19 g of palladium-on-charcoal at 10% in
12 ml of N,N-dimethylformamide is stirred for 4 hours
at ambient temperature. It is then filtered and

concentrated to dryness. The solid obtained is taken up
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10 4.35 (4H, m, 3.80-3.90 (84 m, 3.60-3.70 (4H, m,
3 45 3.60 (12H, m. Exanple 11: D sodiumsalt of
-(3,6,9,12, 15, 18-

hewcaomwp@@@@zé 20-di yl bi s{ oxy(-1- et hOXVP@T/ﬁ§2007/000051
met hyl i ndol i zi ne- 6, 3-di yl ) carbonyl ] } bi s(6-am nobenzoi c

aC|

B‘zeh éF&ﬁ??r?Pé’ﬂfeﬂF&aFne%rP@IFBWl dingersd g {p.@4ve 0.64
mZ)c_t;) 9%5'65 genzyy@xgoﬁ pb{u@éemat hyl pyri di n(é (BCAS "
127590- 90- 3; ., Scopes, ays,
D. Bel tPZIg =J.3%§'a3if'n’% rhgd”?%] #1 1992, 35,
490-501) in sol uti on in 150 m of nethanol are added

to, Lge6§§§é't BN 'Soﬁ MR SRLA0NS O PEGPALLI Qsane -1, 20-

met han o‘IilYJﬁlP-'t-égoxY eltmsthoxyo? -Behbulindeddeinetfodediyl)

the sol &ifl@@njrf] Poi 6 eneeRyi akedniAodbyBBaRe) ThE Oi |
obtained is taken up_in ethyl acetate. The sol ution

i °vabhed with a sdtfurtdt ed aqli®6dd sol utPén of sBAF@FFium
chtbm ( tieimet heUs 1 Dyey ampiy diousMs gl wolsidr)aterangdded to

then concentrate o_.dr ss. 46 (9499 of br own,
|ehar%°g%€%?lﬁeag bo7pee 153 Ty g tolnt %% Hhino-s-
6- ([ Benzydooeyy - 1-met hoxy - 2- maEhhyhnddbhzane 22 5

%P)g Ppévﬂyf]‘ én!sgggéyl %)(;ygrr? gm%%ﬂ;of:% 8gagan at -

dine I n SO ution ano .
dr‘bﬁbWFse Rt mmtq%ﬁpef%mﬁse T@th@@@t@,p@msuwwm is

22am<5m9ec25tao£ét9£nl tbhthEthth‘é% 2 dMad - éi-?en 20 ml
V\D" 0 of chl orol%g one in.250 et hanol at anb |ent

rm@@éa%:mbir/ @oc@'@slg t dhpétat Hpel) of

The n xdﬂi@dda s3 ref $uxed1f§prs lﬂeh@bkﬁlaﬁdanéheﬂExample R1)

A‘ergtnatéégé%d I?rac%ée‘d loPhl\ﬁaggra%lé%hésud%q&eo O%“?Fasaet: 60°C.

-V\hThm roathion whdiguater nivzedimpys i ai relutsonasiied.9 g of

\Mﬂ&kaééfﬁﬁyE%QES%éﬁesﬁ@gg%%%” gpnﬁﬁﬁ ﬁ?tgg h%ter .and, the

ryness taine is solubilized
i MKt St dFe SFEBROEME o theeebhvlr idqetaie 13The offrganlc

etﬂl‘ﬁd&é isThe St y9Phi Svaduobhat @ HeBf iknbaf A Brurated

1 f 41 I f
:E%E? %L;%%ug#ﬁgdb%lg%éium cgﬁoéghgo gglédoover sodium

gsulphate and concentrated to dryness. The brown oil
cbtained is purified by flash chromatography on silica
gel (toluene/ethyl acetate gradient = 100/0 to 0/100).
0.35 g {(24%) of a yellow powder is obtained.

MH' = 999.4; melting point: 80°C.

Stage H

0.41 ml of sodium hydroxide {1 M) is added to the
suspension of 0.20 g {(0.21 mmol) of the dimer obtained -
in stage F above in 0.5 ml of methanocl. The solution is
stirred at ambient temperature for 30 minutes and then
concentrated to dryness. The solid obtained is taken up
in acetone, filtered, and dried under vacuum at 50°C,
to give 0.14 g of a yellow powder {disodium salt, 7.4
mol of water).

melting point: 181°C.
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m xture i's kept at ref lux for 2 hours 30 mn. The
reaction nmediumis a honogeneous dark brown colour. It
is concentrated and then taken up with ethyl acetate

ango vashedombthswat er and thegy with a satpeayefzo07/000051
aqueous 15 sol ution of sodium chloride. The organic

phase is dried over anhydrous sodi um sul phate and

t hen coite@htf at €eP+eSCdr $REsYMHZI2 B . P Df (Hlgrteny8-11 (2H,
br en ?Q|4i9d gme, ol ai nf.@o-@%ﬂi@h(agl,ggbfl&dégsg{ a7 ids (2H,
is e_su uent . st age. = 1. age, C.
6-37b: ( BoRByl G0 - Ao Rogp- 290, a8 ¥.0824 2004, w),
ne: hgli nbd i zisn- 3-.ylol-gamigony ki, 2-phenyl -28H-RB 6l (20H, m),
bepzgxazin-4-one 10 mM (71.8 mmol) of triethylamn ne '
ang'§£ éé€52$g nmol ) 25 of

4- oxo- 2- phenyl - 4H 3, 1- benzoxazi ne- 6- car bonyl chl ori de
argxARdeds Post Lgnygse, at anbient tenperature and

u ; the solution of 12.8 g (47.9 muol)

of BB- EB&APYLBRY LI nRYRORKTS S nEERFrilhEd i 1 netages16p to H
Mobf Ebk£LipDs ONEL harmkampled ead | @ mMadi UAYeS gPepared by
st%rred.for.z hogrs and .is then fi tggéq%% he solid

obt AT ReHZ 5T Whs fEd R i THTBTNER hahe B e hent wrehboxy -
di 2 soptrlopyinédtheziang-di) edrbdrdyB8] hehB838 cof (@tageange of
p e t ak ped = £.:3; {1 [ty . :
Zg%gé%Pfésl?ge@gEgogﬁgréﬁﬁéagﬁiﬁg%galé&%hé%g&]derlvatlves
2- Mexambbe$ (B2 bepzb bxy- | - net hoxy- 2-

met hyl i ndol i zi n- 3-yl ) car bonyl ] benzoi c acid WO

2007/ 080325, - 89 - PCT/ FR2007/ 000051 A solution of

2 Bxamples L7 581%00f potassiumhydroxide in 6 m of
water is added to the suspension of 2.0 g (3.87 mmol)

f_6-L[6=(b | -i-met hoxy-2- . .
ey FPUSP LD S | FEATERRST | d5BsHiksr. A sStages F to H
bew oExemplls 034 ,i nExBmpllesf W netihy| -1B pwreol pdeperatl by
e g1 o e ; ;
OPARLEATRSEELY frectdd B R 2 PISn O S iptiay 1) -
pobreri horsi pfo btpepus-¥bl aatbanyt }hgareaheori ¢ at¢empound

(BPtMned hByPaRGiRiitat 6 HOrpRdrbsoi k! beked idkd Washedkent
application WO 2003/084956) and Examples 19 and 20 are
prepared by dimerization of methyl 2-amino-5-{[2-(3-
hydroxyphenyl) -1-methoxyindolizin-3-yl]carbonyl}-
benzoate (compound obtained by adapting the protocols
described in patent application WO 2003/084956) with
the appropriate diiodinated derivatives (Examples .R6
and R5).

Example 21: Disodium salt of 3,3’-{3,6,9,12,15,18-

hexaoxaicosane-1,20-diylbis [oxy(2-methylindolizine-1,3-

diyl) carbonyl] }bis (6-aminobenzoic acid)

By following the processes described in stages F and G
of Example 1, Example 21 is prepared by dimerization of
methyl 2-amino-5-[(1-hydroxy-2-methylindolizin-3-yl) -
carbonyl] benzoate (described in Patent Application
WO2003084956) with 1,20-diicdo-3,6,%,12,15,18-hexaoxa-
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10 thoroughly with water and then with diisopropyl

ether. 1.15 g (7016) of a yeIIOM/pomder are obtai ned
after ~ drying under vacuum at 50C. MH 431. 4;

newd i ngo pPoAL:2846C (deconposifion). 15 BtageRI007,/000051
Met hyl 2-am no- 5- [(6 benzyloxy 1- met hoxy-

2- nethyllndoI|2|n carbonyd%benzoate 0.3 m (5.53
nnb??sﬁﬁernaﬁﬁﬂmﬂ%ﬁn Ji-s dBBed?igrdhen faditur dsof obtained
1.19.9 )76 mmol ) of the carboxylic acid obtained in.

St age ove and 59 mmol) of 20 potassium
carbonaT%PFh ng. Boﬁ?tofgﬂéhpdlnethylfornan1de The

sol uti otH-MVRst | temd .60; 40bhouHz]at sartd ef®H, d), 8.14 (2H,
tegper at uxe pgder 4 2'”70956&83&9 éth h%ndgoo&rgg AL (o,
saturate aqueous 6l ution of rogen

catBbnab e®7THEHpr 6isiipi teat® f 62Feddds ., f|6l 15§r e@HE]ndiR25 4.05-

waghesl tdaer ough y3W'6t5'13\’\’aﬂoer aad then dikgoprepyl 20H,

et her Eo glveO 6 g (90% of aygloprV\der aft s
dryihg. (W& =) 445 2; nmelting point: 189C

(deconposi tion). 30 Stage F. Met hyl

2- 5- hyd th
wé% e s ¥35PX d neon%é%ﬁenz%ﬁte A n{it%f% 13-
0. m@ga@anqptm@ec)ané ]TEl'hydi:.jZlhirB fiox§{2 -

PR e TR 1517 iz

3¢t hat e and 0.19 g of palladi umon-charcoal at 1@%
in 12 ghagd N2V di mgtawl @reTBgnphe 15-BditdSchi St ddecane-

erature |s then filtered and

hour s |
concentfﬁ&zgg %ﬂﬁﬁiﬁggg(zTﬂ%téﬁ}fﬁ 8btatRealr 3-t aken
up WO 20071 DE8DE8Eny 1 Pibi s REILERR0074R006Banz sk th)

d%%%f@r%pé*?yiié”iéﬂvm%ome?fe " o L5 B ST bt vy 2-

2rgthpl Qidglel GGn-3-yl) carbonyl] benzoate are added

: 3ﬁ%rﬁf&ﬁ%f@ézt&5ﬁﬂ§ @%%ﬁ?&?#ﬁ?gﬂf ﬂ Om% éB 39 mmol of

20

25

30

35

dlylbls[oxyél met hox Izl ne-
PEsifet K?P%aémah ©%% £9n 5188 Ol ) (zat84amb1ent
"'E&l‘apﬁatpﬁéisiryml4b| adt rbﬁ“lhﬂi%idéﬂﬁ}?if@ﬁﬁgmis%' Ninder
toluene) are 3fded to 10 t he solutlon of 0 Z77

i 2hethd- AEghoss.minutes,

1 17 diiodo-3,6,9,12,15- pentaoxaheptadecane {(Example

mmol) of

R2) 1in solution in 1 ml of N,N-dimethylformamide is
added. The mixture is stirred at ambient temperature
for 3 hours. The reaction medium is poured into a
saturated solution of sodium bicarbonate and extracted
with ethyl acetate. After separation by settling out,
the organic phase is washed with water and then with a
saturated aguecus solution of sodium chloride, dried
over sodium sulphate and concentrated under reduced
pressufe. The residue obtained is purified by £flash
chromatography on silica gel (dichloromethane/ethyl
acetate gradient = 70/30 to 40/60). 0.82 g (60%) of a
vellow powder is obtained.
MH+ = 895.6,
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[ (6- hydroxy-I -nethoxy-2-nethylindolizin-3
yl ) carbonyl ] benzoate in 30 ml of tetrahydrofuran at -
40C. A precipitate forms. The reaction nediumis

al vovwedotposesuen to anbient genperature ﬁ@@/FhQDoﬂQoooou
m 15 of N, N-di met hyl formam de and 0.64 g (1.41 nnDI)

of 1, 20- d||odo 3, 6, 903 5, 18- hexaoxai cosane ﬂ
R) arBta3d8ed. Brhe 3of utidn®i 3 heat RePeRF20% SBF§dSFane'

60C. Tmelveamyubmsr[edyumm&thyumabcuamel at,izen of

vater ot EREEBBoHPLTPasHE" bt pRBRRA e Aoty
acet ad e.mITheforgadiun plyasexisierashedm blrenat@dedndto the
t fglﬁtign O%agug@tgd Ga%%eQH§>%OI Iéﬁ%cﬁ ﬁ&@ 8$%a%egd in

oride, dried over sodium sul'‘phate and concen
tos’ﬁ?‘?ﬁefs alppeeprigwn4oil  obt Ziatd@mnial pandfidmby of 1,4-

f|é§6x§ﬂéOnﬁﬂﬁgrﬁﬁbutﬂanshé(EhégéﬁebtU%ﬂ¢@n§6§tnylhours
ftate radient .= 100/0 to 0/100). 0.35 g (24% of a

PBw 4 sighteRHRNtMEed §69. @ryqﬁ%ﬁr ndHsoi Residue
80@otaﬂlage it 3@l wdd ofinsodabarhydr oxi @ b£ l\@x}téss:.um

ad t he nsi on of 0 g.{0.21

diﬁggr% alne%fpﬁggstal% Fagg% i N8, 57 V prEC1pltate
mef pramed . l$hélébl€med0ﬁn|dsdrstadrr¢d> Hiwntd eyt g (87%) of a

t u 30 m nutes and then concentrated to
epﬁggg% §ﬁ£&§%|.d obtained is taken up. 35 in acetone,

fllterelﬂH and@fi®d under vacuum at 50C, to give 0.14

g of a yellow powder (disodiumsalt, 7.4 nol of

wat er) [tipng point: 181C. WO 2007/080325 - 91 -
PCT/FRZ%gg?ﬁo 051 1H NWR [(CD3)2S0, 250 MHz]: 8.89
ZPl;lesproauﬂ:t (i2H, s8) i f Ted 9bf2dhed)addi 8. 38 (45 ml of

d 6..86 H, d 6.58 (2
%’%’hﬁ%o Hygibdigd D 080 LA hpefed8plith 0,37 o
m (0 3¢ 2008085 QZOHhmdlcﬁrho}gwl:(@mcsgi Braminesl 1in t stage
165 Byaﬁe{f!eowlﬁg te aﬁpceéfesmg@ﬁghb@ed 'ﬁét?%égﬁt 549 is

H of anpl e 11, Exanp are prepa
]1FQP?@F?§%E?%nt8fdﬁ@@ﬁﬂs and then the SOlld obtalned is

2-waa®-9p [ {A- Bydeexy, | fABER®OA and dried under vacuum at
50°C. 0.36 g (93%) of a vellow powder is obtained
(disodium salt, 4 H,0).

melting point: 165.4°C.

'H-NMR [(CD;3)280, 250 MHz]: 9.09 (2H, d), 8.16 (2H, =),
7.56.(2H, d), 7.37 (2H, dd), 7.00-8.00 (4H, broad s),
6.98 (2H, dd), 6.73 (2H, dd), 6.61 (2H, d), 4.05-4.15
(4H, m), 3.45-3.70 (20H, m), 2.00 (6H, s).

Exampleg 23 to 29

By following the processes described in stages A to C
of Example 22, Examples 23 to 29 are prepared by
dimerization of methyl 2-amino-5-[{l-hydroxy-2-
methylindolizin-3-yl)carbonyl]benzoate (described in
Patent Application WO02003084956) with the appropriate
alkylating agents (Examples R3 to R9).
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2-met hyl i ndol i zi n-3-yl ) car bonyl | benzoate (stage E of
Exanple 11) with the appropriate diodinated
derivatives (Exanples R2 to R6). 15 Exanples 17 to 20

Bywbobbowyogoshe processes deggribed in sbagesrbob®/booos1
of Exanple 11, Exanples 17 and 18 are prepared by

di rization_of meth am no-5-{[2 g4 hydr oxyphenyl )
Zoggéﬂﬁiﬁe*yigdol|9?%°§19F]caFBBHyI}B nzoat®' ( tBRPBBAGL, 2~
ObdﬁfhhﬂsbymﬂﬂapﬂLB%EEEHaQEOEOQOEiyd&?&&L?Sd |3 ggtent
es a are

SPPhLE0L L oln b s R0 Che R TRATR  Sng 030 % 5
hy@;bkyphahghyll}hssh&xymmdobenzniﬁ wkelidar bonyl } 25
benzoat aun [
desirlbgaééﬁnggteﬁﬁeggglP%g??%ﬁgvifggg £B§4§€6?£ ?%étoxy'
t he app? op¥ePa hoayibanﬁxibexaérPvapthyélpEpénpnassﬁﬁ
and R5)y1B8aEKa: ﬁgiﬁbgﬁzogtgodlun1salt of

' 1

3,§ -iB 6,9, 12,
hexabkai cosdle- 1, 20-@ vibi s[ oxJielret hyl i Adol i zi neoFagsium
- uiy[aﬁam@ony1$ibys(ﬁmaahnoaenzoncoaCIsieByaaaéaowtag the

th b F d

eLipEssegt 158 Lol L stades & and G of IRl ()

neb?@¢O@Yah+m©t5y{(hdhydzmnya2ymtthybongmubenno&tgl)1n 12
I b Rat iC n .

copbony, e Sdsspr DEGGLD, T8 Sl (0.2

mﬂmwébb/086325ter92butptﬁ/Fﬁaoﬁqummmﬁnhylkmh@m@my]acetate

( Exanwpl eleé)S'?BUE@—@ sogbya-$8bl | %.rpbtc?“'ﬁlﬁgﬁt (%Lt%%llcatlon

é f oi.nt: 224C, 1H NWR ). 250

m20&% JO% %@ 161) g0 uiiaozlen g é}}l ?f55teEWh)6§rofuran

gﬁ&&@@ed@dbgbadmigtuTeSES( lg'l.en deat,ecﬁf&ISt(é(ZZt for 12
.7 . .5 H 5

oy b5 oo T et s lerrrey infa gy Gahpraed

s)aquerEx apeilatizn Dbﬁoc@m%immoﬂlyfﬁ,wge{rs epgpmams- and

periaoxahept adecane- ég%%ﬁgkghb'%LQ?y(%t tate. The

met hyl i ndol 1 zi ne- 1, car bonyl bIS “aniMobenzoi ¢
a@rfganic phase is washed with water and then with a

saturated aqueous solution of sodium chloride, dried
over sodium sulphate and concentrated under reduced
pressure. After purification by flash chromatography on
silica gel (toluene/ethyl acetate gradient = 100/00 to
60/40), 0.92 g (61%) of a vellow oil is obtained.

MH* = 543.3.

Stage  B: {3-[{{3-[4-Amino-3- (methoxycarbonyl) -
benzoyl] -2-methylindolizin-1-
vl}oxy)methyl]l phenoxy}acetic acid
The solution of 0.87 g {(1.60 mmol) of methyl 2-amino-5-
[(1-{[3-(2-tert-butoxy-2-oxoethoxy)benzyl] oxy}-2-
methylindolizin-3-yl)carbonyl]lbenzoate in 3.0 ml of
trifluorocacetic acid and 16 ml of dichloromethane at
ambient temperature is stirred for 4 hours at ambient
temperature. The reaction medium is poured intoc a
saturated aqueous sclution of sodium bicarbonate and

the mixture is washed with ethyl acetate. The agueous
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Stage A1 3,3 -{3,6,9, 12, 15- Pent aoxahept adecane- 15
1,17-diyl bi s[oxy(2-nethylindolizine-1, 3-

di yl ) car bonyl ] } bi s( et hyl 6-am nobenzoate) 1.10 g
(3w89200m) pgok2pet hyl 2-am.nogs-[(1-hydr oEyT2FR2007/000051
met hyl i ndol i zi n- 3-yl ) car bonyl ] benzoat e are added
portionwise tqQ the suspension of 148 ng (3.39 nmmol ) of
20PR38F uhFh@arAdd 1PB0M 4 & dalpEraissh aguepyy aelution of
anpbeabsitﬁmey@%@ég@% :c ngd.]ébsnd;@f A\ %ihgglét h)ébcfl:QgEE@@Hdewith
under . argon, at . ter m nutes, 0. g .
rm%ﬁly%f g‘%tﬁ?%ﬂ i oUt: 3, FHIS 1% adv?ah@'{%‘?&&glcaﬁéth a
( Examprete®?)aquessd usicdmtilenl of ofodium chloride, dried
N, ' r ' ' d . ixXtu [
StV TEq STo RS onlH Eisor ST o ofgeryiaRo gkt  reducea
r REEFORTRedPufPi § HBBFedofnBogreesatalatiedsssobtriiord.

of sodium i cegdbonate and extracted wth ethyl

acetate. After separation by settling out, the

organi ¢ phase is washed wth water and then with a 30

sat ur at 8tdagegueous ¢z0l ut i @), Df- fochamwe ch) Drd el bds [ eflino (2-
over sod] hat nd. concentrat ed under reduced

pr essur%g%%%géﬁﬂgégﬁ%%g?ﬁ%agfé"puri fied by flash

chr onat Ryenyhsneme thyleneguy (2dnehhplomdbhamdhet Ay B -

S5 p by TSR 40 01 mfBiekhiT  ©

15

20

25

30

35

35 yellow p 'S 0 : _
20977 080325 (2.3 - nmo )FR2®D7/ bodeshylsmage Band 0.67 g

2’ 317:%@,151681)120:5'2&%1: %Qléar%ﬂ:%éﬂ,ecéeiﬂ;c under argon, to
,17-di s[ oxy(2- ne i ndol i zi ne-1, _
dié??cﬁ%hﬂdhﬂ;{;}?} bits (B-"arf ndbeh3 ofEoddi HE 1{ %3l 3pf4-amino-
sozh Ume tiyo: pxa dieof 1 Meﬁt@yhﬁdedm%ﬂhyme:édlﬂstmt-'uon of
0. { i rer _oht.ai ned | st age, A
ookt oSt lTRb e Rk T QIR o001 D89 Al e ifieitt 5 m
Thef s Nt donret iy héateamade 80BLter 30hgumsitesThes0 pl (0.72
Saidion ds congealhated b, dyngss. IB8eECSI 8HE reaction
water. 0.2 g of p 5D

obtajned is dissolved in otassium

hy Wt Gu¥h §81 ghdteers afddutbioie YerpPewAprEei poratds hours.

f orwedrésctibhemediand iy L/;%ilrédp ghve Q. 4AthdB8E4 Llueous

asa%ﬂéfg%F%%”SétagggimSEydgbgen sulphate and the mixture
is extracted with ethyl acetate. The organic phase is
washed with a saturated agqueous solution of sodium
chloride, dried over sodium sulphate and concentrated
under reduced pressure. The solid obtained is purified
by steric exclusion chromatography on Sephadex® LH20
gel (N,N-dimethylformamide), and 262 mg (36%) of a
yellow powder are obtained.

MH" = 1001.4.

Stage D: 3,3'-{Ethane-1,2-diylbis [imino(2-
oxoethane-2,1-diyl)oxy-3,1- _
phenylenemethyleneoxy(2-methylindolizine-1,3-
diyl)carbonyl] }bis (6-amincbenzoic acid)
0.67 ml of sodium hydroxide (1 M) is added to the
solution of 257 mg (0.26 mmol) of the dimer obtained in
stage E above in 6 ml of 1l-methyl-2-pyrolidinone. The
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15 Stage C The product is salified by the addition of
0.85 m of sodiumhydroxide (1 M to the suspension
of 0.37 g (0.43 mml) of the dicarboxylic acid

obtai ped7josstage B above ingH0.m  of "%@@ﬁﬁﬂazoﬁ?oooom
solution is 20 concentrated to dryness and then t

solid obtained is taken up in acetone, filtered and
drfeiubheRr ifadiimad pcambiget gtegpeyashire \isin ol days.
pormer deaabiai nﬁl@dl(ﬁh' sodi L&@éd, 14td20) opeldd n%f water
point: 165.4C. @yR E ;ﬂi h 250, . 250 MHz] _: 09
(2F1HG LB 6 (92H“93)° PO5ESEIHM djYdrogsn (SH1 paﬂa)te

7. @ﬁeélﬁﬁtéﬂéi:&Hoﬂdosatedﬁkﬂﬁ WPtrafi) tr&c 78n( Ad dried.

d 6.6 05-4. l 3.45-3.70

w3 00 BRNE) ' 48 BORMRAETh | B B 151 ow %ﬂ@cﬂlmn
h@hﬁ?ﬂ@@QQEQPUEscrubed Iﬁ6$&E§hSCA‘tOLB200f Egalpl e (N,N-
zzdlrﬁmwi@ém%&mi??@ 26g m; g%@@ e dijEri 3t are

met hyl  2-am no-5 - hydr ox

metPyR R8B!t i zi n- 3- yl ) car bonyl ] benzoat e (described in
35 Pat e+ Appdvsati on W2003084956) with the
appropriate alkylating agents (Exanples R3 to R9). WO
2007/ 080325 - 94 PCT/FR2007/000051 Exanpl e 30:

Di sodi udtag¢tEof 3, 3' {ethane

d'?ﬂé”%#%ﬁ%?g(% ogg%&% ?H tggyld%§¥10h1c§ 0.37 ml of a

phen eneox PRd 8 Zi e
dime %%lr%lﬂyt}?lbl @€6saﬁrnnmbétm|oeua1@| ¢p B8t agepension of

Nbi@ﬁ'm - anl 19- ém&ii bE3the HSE%r% ¥ic acid obtained in

xoet ) benzyl ], 2- net hyl 1 ndol i zi n- 3-
yﬂ%ﬁ%rBB %]E?ﬁ?@aﬂé15¥&3 qf2 matkarspd - ofhpotssedsityign is
bladrtderumte?w%{ﬁ |8 {(—.)al )i&@‘hé@satancﬂl@u@r @oaﬂaeabt:alhea 1150 then
S ion_.o n
oS S A ST P RaBFT 2 A 3Sp R APHo R Lter Bl a2t

mM5@®TC t etk ahpgdr offurmanye Widwer pdddatr nates obt.ad%hegl ((4dj9£odlum

rnggjtcﬁ3p§Q; Ru bronDnethyI)phenoxy]acetate
(CAS 176673-59-9 5?%%% ed in Patent Application 15

w02004@F@ﬁﬂEQ|EP%RﬂUt$%ﬁ T2 m of tetrahydrofuran
'H-NMR [(CD;),80, 250 MHz]:9.61 (2H, broad s), 9.02 (2H,

d), 8.16 (2H, d), 7.42 (4H, d4d), 7.27 {2H, 4d), 7.11
{(2H, d), 7.02 (2H, s), 7.00-8.00 (4H, broad s), 6.89
(4H, ddd), 6.61-6.70 (4H, m), 4.99 (4H, =), 4.51 (4H,
s), 3.25-3.35 (4H, m), 1.96 (6H, =).

Examples 31 and 32

By following the processes described in stages € to E
of Example 30, Examples 31 and 32 are prepared by
dimerization of ({3-[4-amino-3-
(methoxycarbonyl)benzoyl] -2-methylindolizin-1-

vl}oxy)acetic acid (described in Patent Application

W02003084956) with the appropriate commercial diamines.

Example 33: Disodium salt of 3,3'-{3,6,9,12-

tetraoxatetradecane-1,14-diylbisg[imino(2-

methylindolizine-1,3-diyl)carbonyl] }bis (6-aminobenzoic

acid)
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are added and the m xture is then heated at 40C for 12
hours. The reaction nediumis poured into a saturated
aqueous sol ution of potassium hydrogen sul phate, and

t heonkgbuyesbsaextracted withgethyl acetaper/FhRecd® /000051
organi c phase is washed wth water and then with a

sat ur at g'g aqueous sol ution of sodiumchloride, dried

over sodfF@#fsh | phat e and concentrated under reduced
prESSOIreg Aitevspummélpatcb@n rbé‘tlﬁﬂ(ESthchQﬁ@tQQK?l@hY (tert-

oy bt 8- 5eh) 37708 oM R ten et %E%SEF2® il is

obyai nadboid ) beﬁaease Stda@@ca&bed in Patent Application

{BWbéi? é&Bf@B t@9§1ﬁ9§g9”y'9n ml of N,N-
enzoy i zin oxy)
ne@hw!]:;ﬁbﬁ@xw@é@eu eracirddede ts;voltlha cﬂﬁlﬂﬁerﬂsm ef 0.15 g

(1(§07@W&hbl@f<ﬂ?tQ¥£1@ma A9 P %1%?er81on in
enzy oxy

[ (1; 3 2-tert- but oxoet hox
Jhi/ n]é'bl i°zi B43- Y )é\};rrl‘b 8 @ty 0§f under

trafgmroacfetelxc Bei siandei6 rd of IC(rIL qmﬂmﬁlbapecaﬂ 1,14~

' tir 4 t .
S BF DRSS B B S e PandaP Ll ibnefey (AT Ou R in 2
|nmb &f sﬁtﬁf@mdt?aglléoumamdaﬂatlm aﬁdeddl Urhe mixture is

b'§@i?@@@tea§ndam59@ng]XE%®§F6%6 %ﬁ?trbénrﬁgurs The

acetate, The agueous WO
PO ERRDOT7/ Ovdur phasedilubeddivied withyvh satetated and

aCLShisd S b IHH 0y Ofsa tRQLASI UBKIKELRJeB3ULRRAL e5RNd50a1 um
th extracted with ethyl acetate. The organic phase

QAL wi t ARG SKPBPEFedPRGFSoud SoldiiSh dTveindi BeRium
CM@Ipldaﬂ;e deneld &mmts@ldedlmu&kﬂlemﬂaf@dwéid pressure. The

c 0{‘&&{‘&5@“ ﬁ?]gt gfrqgcﬁ bil. % d ug ggi £ "\L/%de%s Z;jfgt azcs% %%’hrgyé-r{% o@raphy on
13%ﬂl¥%§h8ﬁé 1(Ql@h¥¢b®E§thane(meth@nol gradient = 100/0

oxastdangr 2,4 - ﬁ$y )P§§s§ &f w2 Yell ?owdir are obtained.
phenyl enenet a\/I eneox ndo

di yl )c&i%‘brryl q%?s‘{néﬂ%lﬂl@gaﬁ?h@ben?z@éf@) 0.4

(2.87 mmol ) of triethylam ne and 0.67 ¢ (1 50 mml)

of BOP are added, atO gon, to

sol uti oh-B¥° Oqa?' g3L's m’f;g {%’“{aﬁ’?t[%rcﬁﬂ%ne 1,14-

diylbis[imino(2- methyllndollzlne 1,3-

diyl)carbonyl] }bis (methyl 6-aminobenzoate)
The solution of 1.06 g (1.01 mmol) of the dimer
obtained in stage A above in 10 ml of dichloromethane
and 3 ml of trifluorocacetic acid. The solution is
stirred at ambient temperature for 2 hours. The
solution is run intoc a saturated aqueous solution of
sodium bicarbonate and extracted with dichloromethane.
The organic phase is washed with water and with a
saturated aqueous sclution of sodium chloride, dried
over sodium sulphate and concentrated under reduced
pressure. The residue obtained is purified by flash
~chromatography on silica gel (ethyl acetate/methanol
gradient = 100/0 to 97/3). 0.67 g (78%) of an orange
powder is obtained.

MH+ = 849.3; melting point: 66°C.
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3- (met hoxycar bonyl ) benzoyl ] - 2- net hyl i ndol i zi n- |
yl } oxy) net hyl ] phenoxy}acetic acid in solutionin 5 ni
of N, N-di nmet hyl f ormam de. After 30 m nutes, 50 pl

(Ow@2200mpbpoobset hane-1, 2-diggine are adﬂ@ﬂ/Fﬁb@O?/oooom
reaction 20 nmediumis stl rred at anbient tenperature

for 48 hours. The reaction nediumis poured into a
saturated aqueous sol ution of potassi um hydrogen
sul phatgtagd tbe mx3urfs, $§9ﬁ1<2r@§tﬁdo:\eat8t£ab¥bane ,14-
acetat eg Fﬁ r%anlc hasﬁ}_1 2 ﬁ@g gh a saturated
aqueous B ot F ShmbRrodsaRGRPYsiRAPILARE " drBad over
sodlun1équhaaEbanﬁltéh¢em6Famédobande&craddded
ur ol opt aj, ne pygi fj terjc
%S|%nlgﬁigﬁat%graghgh gSezRazéx(rﬁgE ? Fh dimer
(r\plmz@lim@hynf emm 8e pboaned 126X hey K:3699nax <af Yebloml of

poxges [@reh 0Q1. St.age- D; :
%t hane- 1, 2 dl%| ?s% n:I'oriL o Sb2 174-dioxane is

oxﬁ%ﬁﬁ%ﬁ% do fQ§>M% xyl gu;s The reaction mixture is
ph@dsuyd:@mf@teal eja;eoayﬁfaegst hatld nealehm@;eséoﬁvé*@ in water.

U APPSR PE aghed T e DEBRARRER oFydrogen

25§’uhgh£f)e 26 amnodyamnde t pEedup&tambt anmedbtalnstiagevlﬁch is

abpy f | i | non The WO
OB abads Rndy crdihlibtys BA utPsRTi 3nd then
sti¥ied ardanbresturemseret Ut e E@r93V§a9554 The(60%) of an

regedhol pEPham i s poured into 100 M of water
containing 99 ng of potassium hydrogen sul phate. The

precipitate is isolated by ultrafiltration and dri ed.
5 The rseséglel-is purified by steric exclusion

hadex(.r.). LH20O gel , N- . .
CPEQIE 291 RO AL SeRIALeN(E) Lh20 45l UK oo gycatecaiun
ar%albbbm nee akz]d-&t;l.c@ﬂ&:t? 1. M) Bl agé Eoﬁlemprchﬁm:cjid:e (1
figd fo 037, r
salle onchY E0SPRARIEE L e g o S pmnRn gy 20 gul of
n@“%@lal@olmoﬁleofsotlh@l@anca?r%oﬂgllw@nbéﬁ‘éle@bﬂial weyriges . The

sclid is taken up in acetone, filtered and dried, to
give 0.46 g (61%) of a red powder (disodium salt, 4
H;0) . '

melting point: 193°C (decomposition).

'H-NMR [(CD;)2SOQ, 250 MHz]: 9.11 (2H, d), 8.14 (2H, d),
7.60 (2H, d), 7.36 (2H, dd), 7.00-8.00 (4H, broad =),
6.91 (2H, dd), 6.67 (2H, dd), 6.60 (2H, d), 3.90-4.10
(2H, broad s), 3.50-3.60 (12H, m), 3.44 {(4H, t), 3.05-
3.15 (4H, m), 1.97 (6H, s}.

Example 34: Disodium salt of 3,3'-{octane-1,8-

diylbis[oxy-3,l-phenylenecarbonylimino (2-methyl-

indolizine-1,3-diyl)carbonyl] }bis (6-aminobenzoic acid)
Stage Ax Methyl 5-[(1-{[3-
(acetyloxy)benzoyl] amino}-2-methylindolizin-3-yl)-
carbonyl] -2-aminobenzoate

0.95 ml (6.80 mmol) of triethylamine and 1.50 g

(3.40 mmol) of BOP are added, at ambient temperature,
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15 the stage above in 20 m of net hanol . The sol ution
is concentrated to dryness and the solid obtained is
then taken up in acetone, filtered and dried under

vagaiugn et /090825113 ng of a yed | ow DO\’\UGYP@T}@FQE’S@WSGOOSl
(disodium salt, 3 H2O, 1 acetone). 20 nelting point

295. 7C. 1H-NI\/R[(CD8)280 250 MHz] :9.61 (2H, broad
$)E090.0%% 219 (@) 408, WeIH, o) , 37agetpspbengpicy. agid in
E)Zéﬁsdﬁ@ﬂsz.dné%n (Z%H,m%égj)fh\ﬁ% ﬁ%Het?DylfBrQ@nﬁdQ;\og(ﬁﬁ:er 15
road s

(4%“%‘5;% 5 Qzﬁ& Fh25093) mm§>1§5 §’f35m%EW1rr)2 -gmygo-5-[(1-
(Ghisg- 2 maripy esndd]l Aniin32-BY) Eakbewydybehecprecesses

de a tq Eq;0f [Exampl I es 3
SeRLLBERLE $a0gsfi! g L SAkE Ao R .S m
{Qﬁ[Hhﬁhdmmeghylformamlde is added The reaction medium

(r@é heﬂ(f%éonﬁ/&) b§ Z%dr% gﬁ&g}fl I rl Zéﬂii then dlluted

yl }oxy)acetic acid (descri In Pat catl
m@é@os 29%86) afetrRtehanthpraphedt @1ébmaer%ata+rated aqueous

dls’iﬁﬂtﬂtﬁ_ﬁon % ExedPhe Picdhsptiddn seht Brganic phase is

te‘f':? ‘?(%té”fjr e@an@afufft&dyl BRYEPHPnopelution of sodium
a1 inde] | dried |, Sveh Is):daﬁjlﬁonsqh:]@msé 6 -aaud rme@m;cated

e Tty o R
b ko xgeel omyaipdnt hoh- .‘Elﬂr@ﬁhryaldl idziied3- 0.86 g (57%) of
ylﬁ 0030843§@F%%$Q§§friQegbf:Q:.ﬁ?dent Appl i cation

62} In solution in
di met hyfi orméficde ‘ame liddsy Ryt ?Sjt,%ﬁ%ﬂSI on of 0.15

g (3.78 mmmol) of sodium hydride (60% as a di spersion
in oil) in5mM of Nl\l-dirrethylforrrarride at OC under

ar gon. ts 9 f 14 10

di i odo- @iﬁ% %2 p]et'q?<L Yox & &Irf can(e{%(m & ka?flz_[c'yl) -
m of I‘@md-rdﬂn‘eiﬁwtlwlrmdcdblzsnaﬁdyﬂ}cahbonyklheazoate
std r{£dyal ;agpi ety t ergpr%\&yég fu% 81:538 Hese Hl®solved in
reaction mediumis RHe ace ateacf’

wasield ®ift hvateat deat addagueous t@@l uwmeml@@duqﬂn 0.80 g

{1.65 mmol) of methyl 5-[(1-{[3-{acetyloxy)benzoyl]-
amino}-2-methylindolizin-3-yl)carbonyl] -2-aminobenzoate
in 16 ml of methanol. The reaction medium is stirred at
ambient temperature for 1 hour, it gradually becomes
homogenized. It is diluted with ethyl acetate and
acidified with a molar solution of hydrochloric acid.
The two phases are separated. The organic phase 1is
washed with a saturated aqueocus solution of sodium
chloride, dried over sodium sulphate and concentrated
under reduced pressure. The solid obtained is taken up
in ethyl ether and then filtered and dried. 0.61 g
(84%) of a greenish yellow powder is obtained.
MH' = 444.3; melting point: 278°C.

Stage C: 3,3'-{Octane-1,8-diylbis [oxy-3,1-
phenylenecarbonylimino (2-methylindolizine-1,3-
diyl)carbonyl] }bis (methyl 6-aminobenzoate)
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15 chloride. The organic phase is dried over sodium
sul phate and concentrated under reduced pressure. The
resi due obtained is purified by flash chromatography

onwostbbgAogebaEdi chl oromethape/ net hanol gradkRBbo7 /000051
100/0 to 98/2). 1.15 g (58% of a yellow powder are

obt ai ned. 20 M+ = 1049.4; nelting point: 104C St age
B: 0373 -3, 6(b; §3- T@Mcddxatefr a d-1,34amino-5- {{I-[(3

dl uy@w{: PeRobel ﬂEIn'i'Mbﬂ ndohézhwzhd%h@ml B-yl }carbonyl)
rbon g bi.s( rre%rg% nobenzoate) 25 The sol ution
of inﬁ (11901a fy an e AFHBR- &tﬁaFH@d JUPRanRyen of

A abong i nM1163m mnﬁobl)l chbér onetdiane wpdrSdel Aoy as a
trj ti, Teslutlo is stirred,at
an%%ﬁ%?gﬁger glt e f of * 2 RGIFEE THEPSR T onifs Lrudnt of
i M oNadsaethul Edruguades Fdter ohSofmi3Mutsedi um. 30 g (0.82
bi gasponate ands &4, dc?&é(i‘hé h idi chlgy, g(a”ret ti@xrée niklfre is
organi ¢ _phase i s vvas wat'er “an _
sa‘{l%?‘é?@d 34queBis sﬁﬂmt 78n fsrussndi a“mechr%aqz@eondme@dum is

OV@cE:LcS_Oﬂiéldm sutphat ezands gonegntgat %L&E&.ﬁé br %%;1%%%0515 of
I e as

pressu si due obtained is purl
chﬁ’%ﬁ%?%@%pﬁ%,‘/%%% GRSt A alOERt effETRGAEA with
gradheht azet@@el tThO768yanbcbblmse/828 ahshBdOnANRTYE water
po r. hs.0 Lned. = 84 o neltin

e e o %%ﬁ?i?go%ﬁbﬁslgog?{ég%n Bt sodium
3,@hleBide o, HXifpet ravxut soddgecasielphdde and concentrated
d'&ﬁ&%§['%@@%@%dWEt%¥ L84PL1 21 gl 3re§1du%heobta1ned is

gbg calr bonyl ]} bi s('6- am nobenzoi c aci d sol ut1 on
L2490, 751 mol PR t h@i@ilFem  obeEPH8E i n 8fage N.N-

Bmehynf&heam@éenaﬁdof phr3¥igy ofpy Saflidic  exclusion

hydr oxi de di;oxan refl uxe ,
fo&ﬁ%%%?éléa&%e rgactl gﬁpﬁ‘laéleﬁfr@e |§'%2cponceqﬁ]r at egNtI?B”dl'
dryieisyl Sednahiede di s$ol5vedgi Neudterof 1@ Aféelovh@owder is
adgition. of 226 ng of potassium hydrogen sul phate, an
orange precipitate is obtained, which is filtered and

t hor oudiy neRhed i mel wem@r pakat t heh3°8ri ed under

vacuum at 50C, to give 0.54 g (601) of an orange

owder .
P Stage D

0.38 ml of sodium hydfoxide (1 M) 4is added to the
solution of 185 mg (0.19 mmol) of the dicarboxylic acid
obtained in the preceding stage in 5 ml of methanol.
The sclution is concentrated to dryness and the solid
cbtained is then taken up in acetone, filtered and
dried. 152 mg of a yellow powder are obtained (disodium
salt, 5 H;O, 0.35 N,N-dimethylformamide) .
melting point: 263°C (decomposition).

'H-NMR [(CD;).S0, 250 MHzl: 9.97 (2H, s), 9.12 (2H, d),
8.20 (2H, s), 7.63 (2H, 4d), 7.36-7.46 (8H, m), 7.30-
8.00 ({(4H, broad s), 7.15 (2H, d4d), 7.05 (2H, dd), 6.81
(2H, dd), 6.62 (2H, d), 4.07 (4H,.t), 1.96 {GH, s),
1.70-1.85 (4H, m), 1.35-1.55 (8H, m).

Examples 35 to 41
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15 Stage D The final product is salified in the form
of a disodium salt by the addition of 1.17 m of
sodi um hydroxide (1 M to the suspension of 0.48 g

(Owd&920vv) paop2B0 M of 20-nephanol . The seruFkoBO7$000051
concentrated to dryness. The solid is taken up in

aceto filtered and dried, to give g (611) of

a ]?Bédgséa‘ﬂwnedu%uaﬁﬁ%%ﬁes 4dewmbe<ﬁewu ﬁ&a@@isntE and F
193€ (mhempm@3|34 ON)Exahpl &b NI\B [(t@DSMESOaréSOP%I;,hred by
9.1 glsm(z d), (2H, d), 7.36
dd‘%? rbBa B0 (4H Bfoad s)" e‘:%ybl (2H, 2 GRfERg; 7 Ha-163-
( 2ryddd¥ybénsoyl Renidy] -3-88tAylAndb2kzihrcad s),

3. gp %%Pgoﬁ%grégﬂk§a§e4%%g%éﬁ; umsfﬁ%fé gﬂw d@th the

3 %PP{@E;aﬁ§e|agkylat1ng agents Examples R2 to R6, RI1O
di yhdi g1 OXy- 3, 1- phenyl enecar bonyl i m no( 2- et hyl -

i ndol i zi ne-1, 3-di yl ) carbonyl ] } bi s(6-am nobenzoi ¢ aci d)
Stage A Methyl 5-[(1-{[3- 35

(m@b My)@ﬂzmﬂ;]oamﬂﬁ} salwet byl Imdmlé{zmlf &.’%.6xobutane-
c nobenzopate 0,9 6. 80 o]

?#e *%%f nﬂlﬁ?g ane(% ioghﬁngYoP OP are
aomlle@lyh@nam:ﬂemylénpapazumethmﬁdeziesﬁazs 3-99 -
Pqiﬁ?@:?}é@ﬂ???}blé% Oaﬁ}ngbéﬁzégcm&a&

3- acet oxybenzol ¢ acl ension 1 n

of
N, N- di n8¢2g¢f o har Hl?mﬁéiln_tﬁ? ﬁmﬁ@sllaenm@l ¢arbonyl}-
gt} Oﬁhﬁtﬁﬂﬁwgt?ﬁbno g iy bonyl ] b te 5
anj no- 2- i ndql i zj n- car bonyl ] benzoat e
(géegc‘i“i bgg-gﬁ ﬁé’ﬂ nt® %%%Y%%m’d@%O%@S&éQG)Q i (P 43f mol)
mof of &dﬁzﬁﬂﬂﬂdﬁdﬁ{WJ%?BxktrfsEﬂ%?ﬁthﬂT&miﬁﬁf?hprhonlum

r urs _under n and_t hen

nq?d%%%lu§f§%ﬁ %ﬁg?{gcet e andéﬁbsheagagg amblent
saﬁ@FmJQ@tIaWew@elsoaugonn ¢gfo s68i omdi dar. Bénam@l) T 3-
oG Gepbidefol s 1Gamshed o 'opuBR0H! A4 ARUROUSL)  of

solutlon of sodi um dried over sodi um

1ﬁﬁ&?¥%ﬁﬁF%@%%en@ﬁ5?édlouﬁé@ﬂtﬁéduééd5pEbs@Qw%9 M) of
fﬂﬁ4(hmiﬁ@méﬁﬁblﬁpyﬂkﬁﬂnép in sgolution in 200 ml of

dichloromethane are added dropwise at 0°C. The reaction

medium is allowed to return to ambient temperature and

then stirred for 3 hours.

The reaction medium is diluted with ethyl acetate and
extracted with a saturated agueocus sclution of sodium
bicarbonate. The organic phase 1is washed with a
saturated aqueous solution of sodium chloride, dried
over sodium sulphate and concentrated under reduced
pressure. The residue obtained is purified by £flash
chromatography on silica gel (dichloromethane). 36.0 g
(44%) of a brown syrup are obtained, which syrup is
used as it is in the subsequent stage.
MH+ = 271.1.

Stage B: 3-Hydroxy-N- (pyridin-2-ylmethyl)benzamide
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in acetone and then filtered and dried. 0.86 g (57%
of a greenish yell ow powder is obtained. 15 MH =
486.3; nelting point: 210C. Stage B: Methyl

2-@@1200576é63bé3 hydr oxybenzeyl )-- PCT/FR2007/000051
an1no] 2-met hyl i ndol i zi n- 3-yl } car bonyl ) benzoate 0. 46

£3 30 mol ) of potaSS|un1carbonate di ssol ved in_20 4

&f 7wt éP - ﬁé Heded afo R HisPerRivhreAt®. o golution in
(18©5mmmiﬁ ﬁétI:@EgBJltb %rc{c(édl&é &@C@W_:iowwﬁnzgid]] ?f 3-
a i ndo car am_nobenzoa
o R bR AEhos - HorREReh ) 2Tibo) CRcPoay Lehemml o - Scetate
stiistadeata) alﬁxﬁerﬁollﬁiﬁmﬁatmejw hihows, tkthancl. The
ar C h e |ze t is diluted wt
o ROFRUEY, BRI P, ombRap bbb ot Dy noure
hy@m@ehh@nl@qﬁﬂaﬁtrdﬁﬁdth éhasessarghﬁnnﬂsmduh ﬂhetaken

orﬁﬁnhﬁ @Hﬂ?g %et%%h%% &:tl'té %%%@tfg ﬁQHEnglzed with

solution of “sodi um | ori over sodium

suPph@t eénd @G’rlr@é'ntstoét‘-@&% Un derdy e ragsdr eThe two
Thehseki d 60 asa@@lraﬁeaakerhém aguctlshypngtaeri sanéxtracted
t hen fllgered and .dri g 840 of a gree

yetFour pSwder |“%1t5btea'? ??/FF te4 f}%@ ffl%%s are
278Gnb Bbedt agel Grashad- bﬂEMane éaﬁuﬁaybmfﬁqneo&hlsolutlon
phepy r ,m.no ylindollz

d.§ YR EREER, PR (e B Bed QAR iy dygputphate. The
ZO@q D@OBQBtalQGQ -aﬁtﬁrFRQOO¢¢OD©8510n0 ﬂzdgr(lvasuum is

mmé%hé’é H@Eﬂylet%yﬁme%@leQ‘ (ERC [ﬂla_l.tered Af r dryln 6.3
ydrgngenzoy am no] - 2- et hyl i ndol i zi n- ?carbony

it eCf s2alBéle 8RR éF@oﬁbtPénﬁﬁe suspenS|on of
71 ng (MEE3=nppb)10f sodium hydride (60% as a 5
di spersion in oil) at anbient tenperature in 15 m of
N, N- di net hyl f ormam de. After 15 minutes, 0.30 g (0.82
mol ) o$ta_g€-d¢iodmitﬂlanet]'rls afiziet3 - {feyridins2-yimethyl) -

heat ed iﬁQf%QPﬁoZ l goxgpgtﬁ i?E QR HRdium i s

acidifie a sa ueou utlon of 10
po? a®%i @ml H9d?o@@ﬁléu|06ha10éilawd h}r@mcte(t t=%% ediispehsion in

ethyl) ag@bataeadér@e?a&g%wl@@asl?ol sheashed;dh waterg o g
an? then with a saturated aqueous solution of sodium

cht 6% i 4e™@t{ ed over sodf um sul phatd R eenc¥n{pPyRredin-2-
ylmethyl)benzamide in 160 ml of N,N-dimethylformamide

at 0°C under argen. After 1 hour, 23.0 g (0.10 mol) of
tert-butyl (2-bromoethyl)carbamate are added and the
mixture is heated at 90°C for 16 hours. The reaction
medium 1s poured into water and the mixture 1is
extracted with ethyl acetate. The organic 'phase ig
washed with a saturated aqueous solution of sodium
chloride, dried over sodium sulphate and concentrated
under reduced pressure. The product is purified by
flash chromatography on silica gel
(dichloromethane/methanol = 9/1). 19.0 g (65%) of a
. colourless oil are obtained.
MH+ = 372.2.

Stage D: tert-Butyl [2-(3-{[(2-methylindolizin-1-
yl)aminol carbonyl }phenoxy) ethyl] carbamate



under reduced pressure. The residue obtained is 15
di ssolved in the m ni num amount of N, N-
di met hyl f ormam de and purified by steric exclusion

chwonebogyepby2en Sephadex(r ) okH20 gel (NedirdFr2007/000051

met hyl f or mam de) 0.50 g (61% of a yellow powder is

obtﬁlned 20 = 983.4; nelting p0|nt 213C.. Stage
§8m|1r1xtb"r"es&1ﬁ LFrﬁ R d? oxPde 1 ( TRL)] so%d’d%{-ﬂtt]%uﬁﬁ%
s o{ Utpmdih 28p1mar ) b&lﬁw&érb?fnylll’}phdh@@} @.Wll] c

aCI ang5 %gae g%L{PQ%hf g ggeﬁggéﬁg&%%éd%ﬁﬂﬂﬁﬁg%$ds ° 8

thél@almdolbbbélﬁadhrﬂmﬂhmmMMdeﬂlnunom mepbHnacetonitrile
filterg deied, -1 r.ar :

obt ai ne%l?ldl sod#%fn 15‘?allslgO Bﬂe WP@W% dred into
N, KEBEHet HURT omeasicls) . PBessel i Fngvapdhed : £268C times with

(déﬁﬁﬂpoébbhgﬁb ﬁﬂéw%?&%§§§l ﬁQEeZQQ M@Hcaﬁ%f@%é@kéo as

2
7 %% G}b%g?sﬂ 9g”rfemrs§o°lé 00 (4H broad s), 7.15 (2H,

10

15

20

25

30

35

dd), 7.05 (2H, dd) 6.81 (2H, dd), 6.62 (2H, d), 4.07
( t) 96 ( 6H, S) 35 1.70:1.85
1.4?%‘?1.%%11%%, m° Exqélatlee%“fsedcopéff’\(}%ﬁfooﬂf’oséﬁﬁs ml of
1oacetmﬁr¢ﬁe,’zeo‘is0®e®5mxesy afdl [cdnsirnd 7 e nor ob®ssEsmol} of
de@f{é@ﬁgléﬁlﬁéagﬁ%a éang e £Xagplks %ﬁ E&ggpl%§ hours
to 41 are prepared di neriZation o
2 %%@%5 grgon. [ t3e mlxture is concentrated to dryness It
h)’ﬂé ozsweeao%h)t@m“{gﬂeﬁtm hféhé fnd%clt@r:@; %.;Z)extz%%c‘%ehd with
car pon enzoa stage D o anpl e W e
% f a%% K 1atﬁrﬁg &gfgqﬁ%l EPAfSi%es R2 WBSRed RYath a
anﬂaﬂiﬁéte&xamie&:ﬂ sBIl&denmﬁﬂl tscefium chloride, dried
3,3 =£(1, 4 X t
%Y%%y%%qg{r?mosﬁlg ste %n]d copsﬁ}tgaied under reduced
pherys ewez ar 0Bng | i premaf 2- okl hydbiraibhédi nes |, Biltered over
diyd) bepyl arg no oi ' :
{[(géaral &y %mrléﬁt@%yr%&amg%g]é Cé;r on;!;?}%&@g? ’/'}ff a white
ad%?%& 1593 M (0.66 nol) of triethylamne and 160 g

(0.36 mod) = 410.5; melting point: 128°C.

Stage E: Benzyl 5-({1-[(3-{2-[(tert-

butoxycarbonyl) aminc] ethoxy }benzoyl) amine] -2 -

methylindolizin-3-yl}carbonyl) -2-

[(trifluorocacetyl)amino]l benzoate
4.43 ml (43.7 mmol}) of pyridine and 8.9%5 g (21.9 mmol)
of tert-butyl [2-(3-{[(2-methylindolizin-1-yl)amino]-
carbonyl }phenoxy) ethyl] carbamate are added to the
suspension of 9.27 g (24.0 mmol) of benzyl 5-
(chlorocarbonyl) -2- [ {trifluocrocacetyl)amino] benzoate in
180 ml of dichloromethane. The reaction medium that has
turned greenish is stirred at ambient temperature for
16 hours. It is concentrated to dryness and the residue
is taken up in diisopropyl ether and ethanol. The solid
in suspension is filtered, washed with diisopropyl
ether and dried. 6.29 g (38%) of a yellow powder are
obtained.

MH+ = 759.6.
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of benzotriazol -1-yl oxytris(di met hyl am no) phosphoni um
hexaf | uor ophosphate (BOP) are added, at anbi ent
tenperature under argon, to 65.0 g (0.36 nol) of 3-

acpboxybengeheoacid in solutu@Q i.n 600 m pef/2R>007
dlchlorongthane After 10 mnutes, 32.5 ¢ (0/ 3 {000051

of - 2-(am nonet hyl)pyridine in solutlon in 200 n1 of
di chl oronmet hane are added dropwi se at OC. The reaction

nEdlUnWs§a§E|@WﬂtéﬂkyfﬂyfF(iDLFﬂbKﬁnémiﬁaBﬁﬁékyiEeﬁﬂgyll—
then stirred e reigtlon med |un1|s

di | ut ed®RiPR} gﬁ?FtEXiP3981&ﬁan -@x¥lacpEdonydid
saturatedtamBEGUSOaaéuyumamQho$Bdnusatblcarbonate The

t ted
or g?:gan$ SOdI I(NﬁM %ﬁﬁsa %%S@Fa gg&%ﬁwadded to
sutbhaISQSMSa@mlcexﬁrat ed lg;nd(air 2% dunetl) pfessan=zy]l The ({1-
d
ot LTl MR b 80 SR
br@%ﬁngyr%pmaFEYbbnaphéalnwﬁry Yeprbpnys) -8sed as it
I s ﬂrlh@ugyaaesg§m§aﬁaﬁg?beﬁéoyﬂé = 2{}. 1. Phage B of

r|d|n -yl met hyl ) benzam de WO
20%% %@6%@@6g3¥ 1¢R§®bﬁ¥%%@o§i afpiEns (peggerature
nnf¢roﬁop@hammeﬂn(hﬂdxmﬁﬁ@tiénsméﬂihmnlbnpdﬁ&da ito 1 1

dd d t 11. 5 3 .
{1 pyr?%gtﬁfayﬁne%ﬁnygﬁ?ﬁ%ﬁﬁ% (ﬂ“ﬁ%FﬁPé%H M acRtGpEPOnate.
(sThge Wedipsodtei dre | fid4Grdd ,ofwashhdnothofbegﬁly with
n1%£@é§ hﬁdSE%%%PQHﬂg QE?ig éﬁPeEEEHEe GNUIrssy a5

and t hen concentrate e resi ue |s t aken
upt® noRERYT éc%tﬁtésaﬁﬂ PﬁeapVéé&@W pevAettral i-zed

with 8auil -oésa. 59l ae180hyt pennet Bydeechl oric acid.
The two phases are separated. The aqueous phase is

extracted 10 three tinmes with ethyl acetate. The
or gani cSphases are @anbi ned anﬂ,masﬁeﬂ,4%mtbfbbutane-1,4-

saturat§g¥f Q@§m§ﬂ%gﬁhgﬂe §ggg#g%§hgo&|de and

dried ove |un1su fai ned after
concentthmbheﬂﬁﬁé¥b9arbym1ng(Emmshbwlmpﬂhlezhyb 8t Ber

and filgppe cafﬁ&ﬁflﬂ}MLEQG ¢ (BrifPubrb8adiyeh-a wWhite
solid are, obtain
amlno]benzoate}

0.4 ml (2.94 mmol) of triethylamine and 0.62 g
(1.47 mmol) of BOP® are added to B2 mg (0.70 mmol} of
succinimic acid in solution in 7 wml of N,N-
dimethylformamide. After 15 mihutes, 0.92 g (1.40 mmol)
of benzyl 5-[(1-{[3-(2-aminoethoxy) benzoyl] amino}-2-
methylindelizin-3-yl) carbonyl] -2- [ (trifluorcacetyl)amino] -

benzoate is added. The reaction medium is stirred at
ambient temperature for 48 hours. The reaction medium
is diluted with ethyl acetate, filtered and washed with
ethyl acetate and then dried, to give 0.43 g (44%) of
an orange powder.

MH' = 1399.7; melting point: 281°C.

Stage H: 3,3'-{(1,4-Dioxocbutane-1,4-
diyl)bis [imincethane-2,1-diyloxy-3,1-

phenylenecarbonylimino (2-methylindolizine-1,3-
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M+ = 229.1. Stage C. tert-Butyl
[2-(3-{[ pyridin-2-yl nethyl) -
am no] car bonyl } phenoxy) et hyl ] carbamate 20 3.96 ¢

(9072009 baekzsodi um hydri_de oE55% di sper §b@§ﬂFth@i7|éb00051
are added portionwi se to the solution of 18

mol ) of  3-hydroxy-N-(pyridin-2- ylnethyl)benzanlde in
160 m BfYK) NaapﬁBYﬂiﬁgéF&éﬁlde at 0C under argon.

:(Afz ter 1 [meﬁa lﬂaareaee@llam&ﬁbm bghz&gci Qlctidjut %/I

- br onpet car ba are added an m.xture i

hegggd Q%XE%E%foPglgghgarsg Tﬁ 'F@acWWBE? n®di urr P$- ? 1.4~

podtedobntanwates - amglbbesﬁhmhnbeth&neemtna@h@dduﬁ4$ 1-

et hyl The org hase-i.s shed
F¥?3?9§5§E§EEOQY%6 3G -BPR RS RS MR ge vt -

drtéubgvel %bds&hesuyéhaﬁe[andfbmqneﬂceavbdammndbbenzoate}

reQHSedOPTfS§¥rQ1 Eﬁe H58§90tofs AL GH Bordd@hin the

chromat og ra(H% on silica ge .
( dPERFBRERAetHan8) ABt HANBE :p@lhedlqrg ongchsnopadbf @o0%) in

cob owL | assmw-dam@t@ Foredmide Na+ &1&71%62 f&t agenbars at
tert - But & 5&& 2 nethéélnd01|2|n £11

yl § Qﬁ%ﬁﬂ carbi Toxy) %le&ﬁFBﬁﬁatéswo iltered and
2065h686825ted1030— RERTR20074000851 tthe obvdine ®F0 mg

yr|é§%§%§gFEL%ES%)g§?%8 géﬁgoﬁil§ghenoxy)ethyl]

carbanaM€+ 7.12¢9¢%6.7 nmmol ) of chl oroacetone and 8.9

g (102 mol) of lithiumbromde in 100 m of '
acetonitrile 5 is refluxed for_16 h The m xture

i s pour&829ft o water I:The aqueo%s3bhg§% # sDipxphytaparl, 4-

tinmes vu'uial)BtbyhmaﬁabahaneIhe1aau§~mu»s:ypbaae i's
concentr ted 89,83

ol hBERT 12 e B rp bRy Lo ing A BeERT I Rap L p e - 108 -
acetonldlYlbcasbpafﬂMibds&ﬁdamhanbéﬂzslnia@@dls mol )

Ofl iﬁ' %1hyl:>§m 53 ALfr % 1’/éfterlr%| Ué#.gg af{dﬁ?é)’ te the

hours under argon, the fUre i S cofceRtrate
dr§nessnsien pd Pédr 6l | h@@%m@@lhn@ft Hearidinge petained

exmagtsgew Rpbyeetityl 1 @CRi abe. nER@iganitdhastud fon is

washe mnth a saturated aqueous sol utiaon of sodi um

Ch?B?FH@ 8Fi agbient temperature for 1 hour. The reaction
medium is poured into a saturated aqueous solution of
potassium hydrogen sulphate. After filtration and
drying of the precipitate obtained, 270 mg (88%) of a
green powder are obtained.

MH+ = 1027.7.

Stage J
The final product is galified in the form of a sodium
salt by the addition of 264 mg (0.26 mmol) of the
dicarboxylic acid obtained above to a solution
containing 0.50 ml of sodium hydroxide (1 M) in 5 ml of
water. The solution is lyophilized. The lyophilisate is
taken up in acetone, filtered and dried, to give 250 mg
of a yellow powder (disodium salt, 5 H.,0).

melting point: 343°C (decomposition)



over sodi um sul phate and concentrated under reduced
pressure. The brown oil obtained is filtered over
silica H (toluene) to give 8.95 g (43% of a white 20
sokwod20bitr080426. 5, nel ting I@.@Iesnt— 128C. StegerEbo7/000051
Benzyl 5-({1- [(3 {2 [(tert-

but oxycar bon ]et hoxy} benzoyl ) am no] - 2-
rrethyllrﬁilc}]llg }%%rb ) Mizjg® 10.00 (2H, s), 29.13

[ (terfl dwroacetzyl )4aam rm] benzezattazm 43) nh(é@ 7,590k, m),

f 8. 95 t - but

F27%r7l ? t?rrtae(tq%)/l |rﬁdol i zﬁ %‘m %ﬁ 'no% bE" %u yéd 7.00-

caébonyl( Pﬁhemm)detml ]@aabamaﬂe dne , added tsz hed), 4.05-
27. b |

sugpepsi of ony?)’ 94“ e k) O[{.l erézyég] béanatsg 187

(chI or ocar uoroaéety ) ami'no
1806% 8t - di chl oromet hane. The reaction medi um t hat

- has turned greenish is stirred at ambient tenperature
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fo 161hou s, |t is.concentrated to dryness and the
reé—ox—ﬂﬂa—n-s—:lakgf‘lsﬂ iR fasopPrdpyd - 2 nerarbenyipds fimino-
Thetbahéd235- amysuspeas IlQﬁhéﬁyﬂ.bhb&&&ﬂon%ih&ﬂo\fmt-ﬁe thyl -

0 5809Rke 0! 198130 S 120, 05 301 B r31E LYo

104 - PETag®2007/800051 3-SiagéCaFrchem]z1yis pimin¢dthahd-2,1-
2-amn b

gm no}-gﬁngtgﬁyl)‘?n ?F%Hﬁlenef gbogglzfn]mg(z-

[(tri fI‘B%FBiﬁEéF‘}P}lEhPﬁo} Beﬁwaa easbopy il tbdsibensy)l 6-

of tri ft(J@feﬁmﬁbrsaaétyllﬁéﬁlﬁsﬂsénkeathﬁle suspensi on

6, 28 28 | f b
% %% [9g t fs?g t7%u%m®éa?%n§’nf\y nﬁ%é}‘&FH&%W@éﬂf@ﬁbFﬁate is
amat@e]adz +tret hybendpl iai. r403 ryfncbrar bmyb)anzylf 51- [(1-{[3-(2-
te
[(érwf%é%\?rﬂecgﬁgﬁﬂgn%??lfg ?%g Stﬁg Pg‘ﬁ}gféﬁpér ature
f drl Boa by k2t hétreébuonaaﬂedyiui‘ramsnpbbeadoanEo 1(dtage

OfFa é@t umaﬁglaquegys 10 UEicaRcqb s odiumaby C"’H{lbo © N, N-
eC| itate is filtered, wash eé‘thoroughly

EPETRDHE €0 dThSoFCdmEL et hiss aﬁurneﬂeéors@ dgours
15t Oambtaha 4 mpe AH200e 0hnd Y@l ltavePoMkleited with ethyl

acetate. The precipitate obtained is filtered, washed
with ethyl acetate and dried, to give 0.49 g (53%) of a
yellow powder.

MH" = 1346.6.

Stage B: 3,3'-{carbonylbis[imincethane-2,1-
diyloxy-3,1-phenylenecarbonylimino (2-
methylindolizine-1,3-diyl)carbonyl] }bis (6-
aminobenzoic acid)
1.45 ml of sodium hydroxide (1 M) are added to the
solution of 300 mg (0.22 mmol) of the dimer obtained in
stage A above in 1.5 ml of 1-methyl-2-pyrolidinone. The
solution is stirred at ambient temperature for 16
hours. The reaction medium is poured intoc 100 ml of
water containing 120 mg of potassium hydrogen sulphate.

The precipitate obtainedris filtered, washed with water
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M+ = 659.5; nelting point: 219C. Stage G
3,3 -{(1, 4- D oxobut ane-1, 4- :
di yl) bi s[i m noet hane- 2, 1-di yl oxy-3, 1- 20
pheoybeoegasbopyl i m no(2- met hyl; indol i zi npcd/Br2007/000051
di yl)carbonyl ]} bis{6-[(trifluoroacetyl)-
an1n%]benzoate 0.4 mM (2.94 nnnlg of triethylam ne
an@™®. 651§/ (1 %79&1’?&)1%5 BEP( 73 % ecAddet pBaBIeHgYellow
(Opd®dewvl ) of 25 succinimc acid in solutionin 7 m
of N,Ndﬂkneghékgo mam de. After 15 mnutes, 0.92 g
(1.40 B benzyl
5-1(1-{[ 3- (2- am noet hoxy) benzoyl ] am no} - 2-
nethyllggggézbn 3-yl)carbonyl]-2-[(trifluoroacetyl)am

% benzoate i s added. The reaction nmediumis stirred

B9 AibpénPredupsr dsuselfidie4B hourhe fiwon reficai dhsodium

nEQéP€1 '@5@"&%:“10M§d7 &ty a%%taEgrleghEgEﬁgxgmgc acid

washed, w acet ate and t hen
0.9RE3yira %mofs 3P oParRROPOWEER. added meggmnwme to a

rTEé(lelﬁ]’gl@lm Rbnt28hEng 3@ ﬁa@e Bf sodium hydroxide (1 M)
3,3 - 4- D oxobut ane- T
d|Y?)b|S[| trﬂﬁﬁgﬁz 14 H|y|%§§u§13n is concentrated to

h@nymeﬁecaTbenybﬂmﬂna@Ztm&EhyMpumn|anembﬂes M) tered and

03 7/ 0
d|y ﬁcgrb§%§lﬁ%bls{% fT %or%agggﬁfsanpﬁgfgenz&dlSOdlum
acFt The HaQdture of 0.42 g (0.30 mml ) of 3,3 {(1 4-

di OXObU&@D@Iﬁg“inMU bj §&L§590@t haEEO%pés%xbﬁgy
5 phenyﬂenecarﬁgg¥§}n1no -nethéllndoI|2|ne-

car bonyH B¢ 289, [ 250% | Wrbacet Y192 aniZib) SX 9.14
beroat @) ,and.0411(7H( 1582 nmob} - of e aMMPIH urrmﬁqrn'at:m-v 46

n e re 0.1 f pal rc
18%§'iw9’38ﬁgfgf?%?N- |ﬁgt yP or%ﬁﬂl géfs ?t%rrghc¥br 4H,
2 biovad at , 10 Bdbi €DE, tédperaﬁu:‘f%sm r(mxtunre i s4.05-4.15

f|[4§rqg angl 3§o§cg@tggﬁed $r§9e§g §E+ﬁo obtain

370 ng (quantitative) [Ow sO =
1219.5. 15 Stage |: 3, 3' {(1 4- Di oxobutane-1,4-

Example 44: Disodium salt of 3,3'-ethane-1,2-diylbis-

[imino (2-oxcethane-2,1-diyl)oxy-3, l-phenylenecarbonyl-
imino (2-methylindolizine-1,3-diyl) carbonyl] }bis (6-
aminobenzoic acid)

Stage A tert-Butyl (3-{[(pyridin-2-

ylmethyl) amino] carbonyl}phenoxy) acetate
23.8 g (0.120 mol) of 3-hydroxy-N- (pyridin-2-ylmethyl) -
benzamide (stage B of Example 42} are added portionwise
to the suspension of 4.5 g {0.10 mol) of sodium hydride
{(55% digpersion in o0il) in 400 ml of N,N-di-
methylformamide at 0°C under argon, followed, after 10
minutes, by 15.4 ml (0.10 mol} of tert-butyl 2-bromo-
acetate. The mixture is stirred at ambient temperature
for 1 hour. The reaction medium is diluted with ethyl
acetate and extracted with water. The organic phase is
washed with a saturated agqueous solution of sodium
chloride, dried over sodium sulphate and concentrated

under reduced pressure. The white solid is taken up in
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di yl ) bi s[i m noet hane- 2,1 -di yl oxy-3, 1-
phenyl enecar bonyl i m no( 2- net hyl i ndol i zi ne- 1, 3-
di yl ) car bonyl ] } bi s(6-am nobenzoic acid) 1.17 m of

sogpupubydpashde (1 M are_ad¢ed to the 2BTyERPOAS/BB0051
of 365 ng (0.30 nmol) of the diner obtained in stage

B above in 10 ml of nethanol. The solution is stirred
at dAHBPBREPY &mesthatLr ef § bEeuefoand Theig@acEPowive 26.3 g

mediyug) i sEpaubedgenpbewdesat ur at ed aqueous sol ution of
pot assi um hydro?en sul phate. After filtration and 25

dryi ng OF the’dr eei pitate obtained, 270 ng (88% of a
green powder are obtained. M+ = 1027.7. Stage J 30

he fi kbied b
Rt T R MO e a SEC
di car bosplinel gerbooyiy pheaoawd\agqt@,t@ sol ution

coeael %1@9:19% 208 of sodi umﬁyﬁ (éﬁmtéf‘tﬁbﬂyl (3-

e solution i"s |ze

|yééﬁpyréﬁf-@ Psyéwepawéhamﬁnpﬁca@@p@wé phiemcaye doatr@te,
drseds t@l0i vee250 MBmoDf ao¥el kowpowderddd sathdm7.9 g

sal H20) nmelting ppi.nt: 34 de orrp03|t|on WO
S0691080898L) "T0BE O SERY RS0 7 DO0DRES TAENVRIDe |l of
(@@tﬁﬁ&r%@ Mdz]reﬂDu:@@d (Zhr s)g BolBs(2Hhed)miBL2Pe is

AL Lpedr o, cdor §p dsted ey i faby . of

brwaaes) andg. @nxlzracadyte &1638 §dfedd) Theq 10® pHagss are
(4E'eyéxaat§d40T_§e5%q(1é@usn')pha?sé39_L4 Ahs8dd dwdde BER ethyl

: Disodi um sal
3, %CE¥€5?bonyl bi s[i mi no-
et hane-2, | - di yl oxy- 3, 1- phenyl enecar bonyl i m no(2- et hyl

- ndol ine-1,3:-di car bon bi s{ 6- am nobenzo
not ) 2 SEoglE ¥ el o MEA e ) 2LpbBna NS0 20 Gea o
diyhexyqaﬁbuph@h)alsaled&[doomlmn:ri@n(215 heated at 90°C for

hv%agg"ahaglr r%)&fjmféoo 4”%@%9@@&&' (g th ethyl

uor oacetyl) benzoat e}
rm@F?téf-eN M‘hﬁdu%m%mm nebgBearisonea ehed wa@-éileoatéaturated

0. 84ubohid- 48 10mabh ofr beAIVimSchidrfibd: (Zried over sodium

sulphate and concentrated under reduced pressure. 7.0 g
of a beige solid are obtained, which solid is used as
it is in the acylation stage.

MH+ = 381.5.

Stage C: Benzyl 5-[(1-{[3-(2-tert-butoxy-2-oxo-

ethoxy)benzoyl] amino}-2-methylindolizin-3-

yl) carbonyl] -2- [ (trifluorocacetyl)aminol benzoate
A solution of 12.4 g (32.6 mmol) of tert-butyl (3-{[(2-
methylindolizin-1-yl)amino] carbonyl }phenoxy)acetate and
2.77 ml of pyridine in 100 ml of dichloromethane is
added dropwise, under argen, to 13.0 g {(34.2 mmol) of
benzyl 5- {chlorocarbonyl)1l-2-
[ (triflucroacetyl}amino] benzoate (described in Patent
Application WO2003084956) in suspension in 60 ml of
dichloromethane. The reaction medium, which immediately

turns green, is stirred at ambient temperature for 19
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am noet hoxy) benzoyl ] am no} - 2- et hyl i ndol i zi n- 3-

yl)carbonyl ]-2-[(trifl uoroacetyl)am no] benzoate (stage

F of Exanple 42) in solution in 10 ml of N, N 20

di wet bybfeoeenbde. The sol utij@p is sti ”eﬁcWFRﬁohWbﬁowl
at ambi ent tenperature and is then diluted wth ethyl
acetate. The precipitate obtained is filtered, washed

wi BERUEBE hy | Taeet FCECHA@r iMERLluD gise ®Llkoted (58s4hof ethyl

a a&éth@é’ Eﬁﬂd ouréd Nrtc al@e@c&a@i@gﬁq&ous solution of

i is[im no hane

d|§'f"a 'g}mS a&%ca 5ﬁ§| ﬁﬁff?o"(aé:lon by settling out,

methgl |crml_:xzalmzj nphhsa disy| WEahbdnw:Jt}lbl a( @atdfrated agqueocus
anéQ?ggEéﬁ %ﬂorl%é, 'f%ﬁh Qr ngﬁ §1 I\Q.llphate
are to t I'on o ny (0. AROT f

t handi n@@n%narneddu nundeggerpdubede pregsgral. ofhe solid

1- Bt Byhad- RYr AdLHnone. oﬂ@@ EQLHE'% &5%ﬁ¥ 188 B flash

anbj ent tenperature for ours e react |on
et GATRECB58PEY Pt @lﬂe@amgaif (diglekorong hanag/ 196ethyl

nye®hepot-assisumihydeogeng sul3Eat eof The pIlecdpi er are

obtggned i.s fil tered washed with water WO 2007/080325
0BT/ FR2007/ 000051 and dri ed, to give 155 ny

(73% oMHan= arahgey -wel t gy p@:‘z\ﬂter.szrHc.: 971.5. 5

Stage C The final product is salified in the formof a

di sodium salt. 250 ngy SO 26 nmol ) of the dicarboxylic

acid oBtagaed i ®:st age!B-hbb¥e{dr & (Remeylpsyl conkborll -4-

to a S@'(Hﬂemueeeaeeeywaﬁiﬁa] Bkn? andlzum hydr oxi de
(1 M wat er . . The sol ution i

concentlgﬁ't‘gﬂ %Bd%ﬁyﬁes& Vihandon) &a@%n@ﬁh@aoﬁar) acetic
acetoneacidltered angl dried, to give 220 ng of a
850 U reboriot « P S S aiRe 1 omay O Facraded €0
I\/Hzljle sll@p@sz(lblﬂ, Q:.ﬁ 79954g (2H) . 9) 8l R4 of2bhersdyl 5-[{1-
7. ggB §§7 %éflbg186¥ 8% %ghOQwaeHEoyZ]é%lg%w 2d)
methyllndo izin-3 yl carbonyl]—2~
[ (trifluorcacetyl)amino] benzocate in 55 ml of
dichleoromethane at ambient temperature. The mixture
becomes rapidly homogenized. The solution is stirred
for 3 hours and concentrated to dryness. The solid
obtained is taken up with ethyl ether, filtered and
dried. 7.25 g (99%) of an orange powder are obtained.
MH+ = 674.4; melting point: 238.5°C.

Stage E: 3,3'-{Ethane-1,2-diylbis [imino (2-oxo-
ethane-2,1-diyl)oxy-3,1-phenylenecarbonylimino{2-
methylindolizine-1,3-diyl)carbonyl] }bis{benzyl 6-
[ (trifluorocacetyl) amino]lbenzoate}
0.3 ml (2.2 mmol) of triethylamine and 0.96 g (2.18
mmol) of BOP® are added, at 0°C under argon, to 1.4 g
{2.08 mmeol) of (3-{[(3-{3-[(benzyloxy)carbonyl] -4-
[{trifluorcacetyl)amino]lbenzoyl}-2-methylindolizin-1-
yl)amino] carbonyl }phenoxy)acetic acid in solution in
8.5 ml of N,N-dimethylformamide. After 15 minutes, 70



broad s), 6.82 (2H, dd), 6.55-6.70 (4H, nm), 4.05-4.15
(4H, m, 3.35-3.40 (4H, m, 1.97 (6H, s). 20 Exanple
44: Disodiumsalt of 3,3 -ethane-1, 2-diylbis-

[inbngéavpaaegbane-z,1-diyL)qap-3,1-phenyb@m¢9ﬁzbonybooosl
i mno(2-methylindolizine-I,3-diyl)carbonyl]}bis(6-

obenzoi c aC| d) 25 St age A. tert-Butyl
(39? r 9 4i prol) yﬁﬁétﬁﬂgaQﬂn%Kﬂ -diamine are added. The

Cafb@ﬁyhbﬂhm@@ﬁﬁﬁcﬂéab&l%&éﬁQhﬁoaﬁﬁlﬁﬁﬂ ﬂﬁmperature for

di n-2-yl meth - b t
o A
suuaben:sﬁ oW, M—d4rr@t@y(l(fo]:@1almld)e oérsodacﬂziedhydr e 3Peaction

wéﬁa?ﬁp%s' ﬁdt%ogégtﬂ neélqglmacg% léle V?.gléi' aaﬁhed 1x61th a

or mam e under oI Mo
mﬁ@t@gatgsi 1573 S (310 ) c:ft@ptd-lbm yblzamb@m@te A

'aC§£éE§p1€Q€enE6§H%e s %@'Ef%iéﬁe&“ﬁﬂ&”%aéﬁ@@e&ﬁEHr@ater
fo hour. The reaction nediumis dil uted with _ethy

5a%€eﬁﬁﬁ%1aﬁﬁhé§PFaé¥§H Wien WHFéFi TRe7ér ganPE ﬁhagellow
| spowaehedswobbagnsdt urated aqueous sol ution of sodium
chl ori d [ over sodi um sul phate and concentrat ed
under relaucedle%jesegure. The white solid is taken up in
WD 2007/ 080325 - 108 - PCT/ FR2007/ 000051 dii sopropyl

gérer méggrediand dg'fd {ﬁ9%§%¥:1é? §1£lb£§?%%1ﬂ£(§ oxo-

(3- {[(2eh§§ﬁ9r2naodpg;ho§yyp)l P enylenecarbony11m1n0(2~

am no] Cﬁéeﬁpﬂ};aagnauka@?tsaagyﬂaarsbaawu9b@.fs (6.0 ¢
(75.9 of tert-but

{[(pyri ?ﬁ“h)‘? ?Fﬁ@f‘ﬁyf‘féﬁ'& no] car bonyl } phenoxy) acet at e,

t(s 655 ol m(18315 ou:TMr%omf sl @cbcgﬁﬁﬁt hpﬂr@l{iﬁid@ A20 M0 is added

91,1 i.thi m de i 0 .

ace on:pt‘m %’e }‘lts:l%lfl ué?egl or"d6 @o‘gﬁ%s. mzf‘ﬁ’zf)m?({urt N sd:Lmer

al thetned cml gtagerbiBntakereriat uke add ¢f0 htmethyl-2-
§£oﬁﬂ§1&&ﬂ a%%kat%; S Adfled; o The N0 BNASES ALfpsent

separ at ed e aqueous ase I's washed twice wit
et‘h?TPPeI?st‘dE@t épé 326d2Y§ (FhE0 FeRgt&Pn paeddsiums poured

calhppakecdbfcaddded t®recipitate obtained is filtered and
then dissolved in 100 ml of water, to which 140 mg of
potassium hydrogen carbonate are added. The mixture is
lyophilized. The residue obtained is purified by steric
exclusion chromatography on Sephadex® LH20 gel (N,N-
dimethylformamide). 153 mg of a  vyellow powder are
obtained.

MH+ = 9985.6.

Stage G
0.30 ml of a molar solution of sodium hydroxide is
added to the suspension of 153 mg (0.15 mmol) of the
dicarboxylic acid obtained in the preceding stage F in
1.5 ml of methancl. The solution ig concentrated to
dryness and the solid obtained is then taken up in
acetone, filtered and dried. 155 mg of a yellow powder
are obtained (disodium salt, 5 H,0).

melting point: 349-354°C {decomposition).




t he aqueous phase. The solution is heated at 90C for

3 hours under argon. It is extracted with ethyl 20
acetate. The organic phase is washed with a saturated
agueopsospbebep of sodi um-chhari-de, driegdceyer>s0di/uabosa
sul phate and concentrated under reduced pressure. 7.0

g of a;,beige solid are obtained, which solid is used

as it i YNRt Hd FeyrsRi o3t alfEZ125 MO02 3@H5. s) . 9.13
S: agn,fd) Beszyk 5_—2M}1t{)[,3-a(.%-slt ?(deH,b_LEP)(WZG'@X@:w (4H, m),
et ho enzoy m no} - 2 yLindolj zi n- 3-

yl cémn??] @-}Ff(ti“?ﬂﬁ’or acél%ll')a no]n’bjr?zoé?%fsoi)A 7.06
sol2ti odlddf, 12.00 €8 (BR{ M mblrpadf glertebasyl{2E3- {dd2- 6.66
me | i gdol jzkp- 1z¥l ) am ng] ;garbanyl L, phenexy)acget at
I s N S S L e

is added dropw se, under argon, to 13.0 g (34.2 mmol)
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[ (T #Rroac y m no] benzoate (described in Patent

APRY | ERLTEM I AG2 005 sRE8EF S FRS s AEFERINGH i 1 6BtAESEf E to G

di cfil cEoamphanets ThExageldHn 4Edickm 4hi ete prepared by

[ ely. _turns _gree tjrr at i ent

{ EBrEtErbird 160 obby) bibabh [Pl Sk tarbony11 -a-

PCT{ FRRDDZP D080E vyl haut 8ol BhzpRadt Romenbgilunmdcd izin-1-

di 1 g W uregd.jato

sa}{uyr ate %g%g%ﬁbs{b%l)?ﬁ‘t@{j%%?%)?eggggl um :ll(?:]a( b%’ntaat?e? . D of

AFFETIRLPaf 4t | BhtBythet EPPRgPBELRte cRBMEK§AALC dpRIdaes.

is washed with a saturated aqueous 5 solution of

sggiun1ihloigde, dr!@d over sodium sul phate and

c 47 8duced pressure. The solid

obBwmi hedlbwiadsatbedoontesseti dasandbpdr i edthyes! ashco G

ch Y 4QNn Skl I i chl or t hane /

G SE AR 4 SeehBi g 48 S T 00° Eropanes by

ar@imeol it bdmed. H = 730 Simimed 3 N pPodxybe2OOLL ) -1- [3-

St : 5 -1 3= ben sdz qi o o
ﬁg@tﬂ%xﬁé%f$&§yi§p$é§?£?¥$9é¥%§g@,§5¥5LY%1dlne 7

[(trifluoroacet ,%an1n enzoy . ‘
et AP RGO F zi 31y | JapRPRIne ar oyl Dphenoxy) adapting the

acpfbddcdll s (Qed8riBbd oh hitldn#orRRnatld-t A did¥®06097625)
aqgﬁgltghe appropriate commercial diamines.

Example 50:

By following the processes described in stages E to G
of Example 44, Example 50 is prepared by dimerization
of 3- [7- (ethoxycarbonyl) -3-{3-methoxy-4- [ (trifluoro-
acetyl)amino] benzoyl}imidazo[l,5-alpyridin-1-yl]benzoic
acid (compound obtained by adapting the protocols
described in patent application W02006097625) with the
appropriate commercial diamine.

Example 51: Disodium salt of 3,3'-{ethane-1,2-diylbis-

ony-3,1~phénylenecarbony1imino(2-methy1indolizine—1,3-
diyl)carbonyl] }bis (benzoic acid)
Stage A Methyl 2-amino-5-[{1-{[3-(2-
hydroxyethoxy)benzbyl]amino}-2-methy1indolizin-3-

yl) carbonyl]lbenzocate



the suspension of 7.95 g (10.9 mmol ) of benzyl 5-[(I-
{[3-(2-tert-but oxy-2-oxoet hoxy) benzoyl ] am no}-2 20
nmet hyl i ndol i zi n- 3-yl ) car bonyl ] - 2-

[ (Woi booyoasebyl ) ami no] benzaake -in 55 nl pet/FrR2007/000051
di chl oronet hane at anbi ent tenperature. The m xture

becomss r api dl%e honogeni zed. The solution is stirred )
f of - 34 Bodr s{ P cBReent oft eted b Pesd deTh 3| fgspsrsion

obiai Bed)i sid akeédedppvirthocaiivle eidiefhef sbtargdnadf 0.4 g

dried, 7.25 (99% qf an orange powder are obt apn
M—|£r8 SB7am ﬁlgmel ti ng?%pm nt: “293%‘ St ag%1 ??1'[

3, Bydiﬁth]aeazdym dinyhbi spi-miznaf2 - i@deli3Gn-3-

t = - i -3,.1- I

el T 6agrT T heBY¥ase L AARE BNGE) BRBKLLE A% %in 4.5 m
[ (9£i N doddaeshyDf camiarp]debenndarep@od it (2°2 . mAfiYer 30
Ofmlﬁugégyl@”hﬁemﬁnQIoo%ﬁn&mﬁ%3%% iHE4am6ét%§§Kéé?€é€e is

, under argon, to 1. %
ofa?@fE?[fusd{Ehﬁ(méﬁﬁyrexyfcaﬁ%ﬁﬂ P 470"C for 1 hour
[(trifluoroacetyl)am no] benzoyl}-2-nethylindolizin-I-

yl mno rbonyl }Yhhenoxy) acet acid in salution
4 AT R ER AR AT P b teS AREE: = gihah setibien of
WhPOD3EDBOBRE -adikd arCTHRE20BT400PO5L s petktihcdéd with
of i .
o tre Fertiray i I RARAE R TN RS Olien .
ho%@*éurat‘-E@hﬁgvé@@@St cyiveien gef gafidem bisswbonate and a
M s ot u e Pedi "%J%Jépr FRTLEE R eoﬁddé?:g:ilurﬂ_h%hrl%%%@egﬂ Qried

mediumis djluted with ethyl_ acetate and washed
sabViFat P HetR o R AR S ot COBCERBRCACoOHRLET Areduced

precépitiate HQBHS,g i (768) betQ{eﬁeandww@&maéﬁMi§1obtalned

ol T ZpoaderTr o BHt nea a0 me Lpeed agelem of

3 JS,N{Eithahbylf@nialyhﬁes[and nd¢ 2mdxcef methanol, to which
2-2

el T ndol | o1 e T PR PO b g0t %t e addea.

anTlﬁ%béﬁi’@%reacP-é) Popred @F oamhﬁﬁny oferprpatyre for 3

h%@é?éldénﬁzcﬁkcéﬁtéggéa tl0 driigesy Uten o846 MBhtained
( is washe& thorouggly with water and dried, to give 0.30
g (95%) of a yellow powder.

MH™ = 488.2.

Stage B: Methyl 2-amino-5-{{2-methyl-1-[{3-{2-

[ (methylsulphonyl) oxy] ethoxy}benzoyl) aminc] indoliz

in-3-yl}carbonyl)benzoate
59 ui (0.77 mmol) of mesyl chloride are added to the
gsolution of 0.34 g (0.69 mmol) of methyl 2-amino-5-[(1-
{[3- (2-hydroxyethoxy) benzoyl]l amino}-2-methylindolizin-
3-yl)carbonyl]lbenzoate in 9 ml of pyridiné at -20°C
under nitrogen. The reaction mixture is stirred for 2
hours at -20°C and is then run intoc 100 ml of water.
The precipitate obtained is filtered, washed thoroughly
with water and dried under vacuum, to give 268 mg (70%)
of a yellow powder.

melting point: 171°C, MH+ = 566.1.
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obtained in stage E above in 4 m of 1-nethyl-2-
pyrolidinone. The solution is stirred at anmbi ent 20
tenperature for 3 days. The reaction nediumis poured

i N"ko 20evpoeon3ibe precipitateigbtained ispériFrped7andoos1
then dissolved in 100 mM of water, to which 140 ng of

pot assi um hydrogen carbonate are added. The m xture is

| yophili zed. The residue obtained is purified by

StFrLC QEaQ§C|USiQn chrona;mgxgpﬂuaﬂg ?ﬁ@had?Fblb[bk?Cb,l-
ge N rm 53 el l,ow

powder % %P3¥ §°nwﬁi L@éé qugg §?§éézén@ 303+

of a nnﬂaylhohubﬁnﬂlbﬁbssdmenhhydSenmdaobSnzadﬁed to

SISO el P 185 g in

dlcar yllc acid obtain recedi ng
1.81H &F mddedndic thr solution D§ @oﬁé—eMr%ﬁe@tm@"é of

drmaeﬁ§1and the @mAmfhsﬂ%pr@d ($- ﬁﬁ&ﬁoiﬁgsﬂzaplsgmlno1 2-
acet one flliered and_dri ed 15 Iom1pomder

ye
arBebBY hindal {aisodry §%FP°“51FQGPZR€F?|ng sépAe:. B of
34BxahdCe ( dSgonpasils on) . o0 RON/40888RP1 fothdmide at 0°C

PCT/FRZOO?/OOOO CD3) 250, . 250
(Zlﬁ'ldes' AgIPH - dseag'\;{:Rjzc%s(a 11[131 b§cf§‘e€2ﬁeé) Agter 15 .
7.86¥n7t 69, (¢H2Hﬁmg 704247mm¢uﬂnbfnthe7dﬁhﬁdﬁmddébtalned

7. 7. H,; dd 00(4H; b
6 58 (3FPhl %o e (A WeTaTR arr <P, Th0- 8 o -
(4¢Fmﬁ§hyif9mm+ﬁes)w eldnpl e<This fn@xzmrsy i%l mat@gi at

theopcovf%&seﬁz dﬁéﬁﬁflsbedrﬂé‘ §E§g€§oﬁ e d2 uff 1 EXaMRlKred to
nples 45 to 47 are ggred b 10 di nmeri zation

ofr?guflfi(é;o{sa JD%‘?’IEyItSWF ﬁw@ then run into a
($atﬁtmoe@acamwébmﬁ nokbenzagh} - meethwha@@QMMZInhydrogen

| | t

2 damaelearBon eI o, BELg (51900 Ry o
15t iaepdlesy 4&i4hd WEg:eJByaﬁdl Idavierdgy mm@elprgaesgms and the
desgsi bed 'Bb%%@ﬂ%a Eté>C%EPIfE¥&"p£§ 4%té§%ﬂnﬂé§cf§sion

and 49 are prepared rization
3- ?Qr%m$B%QBaH%Yhoxyanzoﬁi LH20 gel (N, N-
dimethylformamide}. 220 mg (546) of a yellow powder are

obtained.
melting point: 278°C (decomposition), MH' = 913.6.

Stage D
0.24 ml of sodium hydroxide (2 M) is added to 0.21 g
{0.24 mmol) of the dimer obtained in stage E above in
5 ml of 1-methyl-2-pyrolidinone and the mixture is
stirred at ambient temperature for 72 hours. The
reaction medium is poured into 150 ml of acetone. The
yellow precipitate is filtered and dried, to give 73 mg
(30%) of a yellow powder (disodium salt, 6.35 Hy0Q).

melting point: 286°C.

'H-NMR [(CDs)».80, 250 MHz]: 9.97 (2H, s), 9.12 (
d), 8.21 (2H, s), 7.65-7.75 (2H, m), 7.35-7.51 (8H
m), 7.00-8.00 (4H, broad s), 7.25 (2H, dd), 7.07 (2H,
dd), 6.82 (2H, d4d), 6.63 (2H, d), 4.49 (4H, s), 1.98
(6H, s). |

2H,
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(et hoxycar bonyl ) phenyl ]i m dazo[ 1, 5-a] pyri di ne-7 20
carboxylic acid (conpound obtai ned by adapting the
protocol s described in patent application :
WR80908768Bb32wi th the apprepui ate commeperakr2007/000051
di am nes. Exanple 50: 25 By follow ng the processes
described in stages Eto G of Exanple 44, Exanple 50

is prepared by dinmerization of

3- ExXamplBoXys2t bonpl yoditd- "EERDKY- 4of (L r2fBuUOfectane-1, 8-

acet am noJ benzo i mdazo[1l,5-a r.idin-l-yl]henzo
AT KRR soing BbPYY hEReRp AR RGP E LIRS da e & -
30ppesdinéell, Brdpgleatbappll) thicdh -WhH2R0bEAZ61T) aniid)
the ap late congercial digpi Exampl e,51: . _
Di sodiuﬁgggFt of 3,3"° ethane-@gégg}ylbis- 2-amino-5- ({1
[ oxy- 3, i{@hphenpghneshydanpe) andoe? imidrgbilddSi-iad pyeidin -3 -
- 35_diyi}gggggﬂgh}bgh§ggggzoic acid) Stage A Met hyl
2-am|u}5-[y-{£ -(2- .
hydr 8kye®hox¥} béhzoYPPhhi nef - 2caRERYRi neidrPeRALs, 0.73 g
A e R g O o e
[ . 0. g of. sadium
h%??ﬁ%gf‘%g& di iééﬁ’éipgn in“( oi1) ing?addé&i’p&rti Jmig e ©of
t obéheosbénbnehmbhe0. 4agd (00984mMmoing of {oesbyl mmol}  of
2- ani : -T¢3- . .
L e ReRSorY B RSR B RRPRIFPRAARAIER () 5 [P (dba)s] are
yl 3édeBohpl Jenzeatet{eragé B .¢f0 Exakpl 8838yoln o5 methyl
of 2 Nuhth b 0BL gxhtgfmrﬁfdmﬁf, AHakiAC;-Af ter 30
mnutes, 0.12 m (1.08 nmmol) of 2-bronvethyl acetate _
i sYL LeRIRPTIAd RemEoRitRt ulgepsThad et BRESRer APRbHFation
1$waﬁeoseacfjas_n mediizgm i gspgur:@g I Nte¥ a nah&yd&@bgti ony, N-
of .. ro oric.acl nd the m xtur ext.racte
o HPEERREPoRnafARE SrRRt, fah (Ahde e hidhGr s i then
a hesatedatard af0eO0ustol @t ilenuod. sTeunrdacatdonateglium is
an d S ' . _godi c '
dr?%%nlgggyé?ggoéﬁﬁﬁ1su phg g&%%% ggﬁ%e%?%ﬁPegL%%#ere' The
r BRI C prdf e 150. 88shged 7694t hof watyal | audpditksr With a
Obéétxﬂﬁg%eé'\l\lﬁéﬁu‘eoﬁéo- db1utWBhchh powdan yhs swspended i i

1q$ m .o di et hyl for mam de_and 20 _nl of
methufdl OVies WhPLHIM 0 S PhgtE0. 381 h®T§d oIt GRRFERY rated
catdonatgnkessadéed. as to obtain a red solid. After

purification by flash chromatography on sgilica gel

(toluene/ethyl acetate/triethylamine gradient = 98/1/1
to 90/9/1), 1.18 g (42%) of an orangey-red powder are
obtained.

MH" = 475.3.

Stage B: Methyl 2-amino-5-{(l-amincimidazo[l,5-a]-

pyridin-3-y1)carbony1]benioate hydrochloride
8 ml of hydrochloric ethyl ether (1 M) are added to the
solution of 1.92 g (4.05 mmol) of the imine obtained in
stage A above in a mixture of 40 ml of dichloromethane
and 8 ml of methanol. The clear orange medium becomes
dark red and then a precipitate forms. After 1 hour at
ambient temperature, the precipitate is filtered and

then washed with dichloromethane and dried under vacuum
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20 The m xture is stirred at anbient tenperature for 3
days, and concentrated to dryness. The residue
obtained is washed thoroughly with water and dri ed,

t owgi ¥800,/8080395(95% of a.yghlsow powder. P&%VFR268$/800051
25 Stage B: Methyl 2-am no-5- ({2 met hyl -1-[(3-{2-

[ (et hyI sul phony| )ox ] et hoxy} benzoyl ) am no] i ndoli z

i n28- piof &ar B-'c%yﬂ?}v%e z88t & 584bF) P, Fhremdreghirside in
chtpei ﬁ@nar@faaﬁescheet pewdde .sol ution of 0.34 g (0.69
nmol ) 01{4 met h 2-am no-5-[(1-

{[3-(2- Iﬁﬁroxéé?‘haxy) benzoyl | am no} - 2- met hyl | ndoI i zin-
3-yl)carbonyl]benzoate in 9 m of pyridine at -20C

under n T react t .f r.2
hour s atg ggc andtéqs thené ?%nnté%yg%) fh‘? él %%??’%53'1'
The preEhﬁFY&@EGGBFthEéI1msnﬁ>n-mt1-éﬁ69llwéshémfridine 1,3-

t hor OUQBL%lcéM:BQn%§ %laraﬁle@hy@d suaﬁ%o}s@mu%etyo gi \ée

268 | ow powder. nmelting point: 171
56‘ 12 \ﬁoﬂszl 7| o%@szslﬂbylamemﬁl: 063/ @0ob512 mmol)

Saagelpa}:eﬁ 3%11& Echane- gl Zidltznﬁl Rired 10X Y 08, :lcrrethgl 2-amino-5-
enecart bo ne I ne

BT AR E oA R H P e Chaeha PRL AN HOROKI SEREPOEVE] engoate

(Oans addkel cmhcsmdaauneﬂmrlmedeéﬁO% étxpamsnfn nitregdny, to
d | |

oL R B eE B M A TR Gfeane- e

ne@hylbhaé@xy? thb?PF@aﬁb@@yld)b Jee(lélagels @.5 ml of

EXﬁ“ﬁé@h?ﬁﬁkuoi§dﬂhoﬁé N, No i Bt hyLf orpppide at Océﬂglent

under g he reaction medl um becones red. After
m neTReT 2 puDE ﬁﬁr(é Yol §- b1 FhdOcéhpsuwd’ ob%fall?ﬁé%op is
i nad{ﬁ@@e B faleove24d n he@irdl,i obhé N x40t i@in Nndbium 1s poured

Loyl f dd heat
QELLYgrm s, g added. | Ih MACe L5 fealed losrare
ref@:rrne@manbaehedt gnpér abtee and ithdrhedr rad umnder avacuum
Sﬁ%yrgbeé a%ﬁéo%%dﬁélﬁféﬁhéﬁ Pgtgigbggbgédﬁggqﬂua 1%imum

hate. The precipitate o tered
trﬁm%%@%l9ﬂMN¢vam@¢hM&fqﬁmam#dmd@mdvngyaﬁpedmﬁﬁrm&erlc

exclusion chromatography on Sephadex® LH20 gel (N,N-
dimethylformamide}. 0.34 g (71%) are obtained in the
form of a brown powder.

| MH+ = 1001.8; melting point: 187-207°C.

Stage D: 3,3'-[Octane-1,8-diylbis(oxy-3,1-
phenylenecarbonylimincimidazo[l,5-a]lpyridine-1,3-diyl-
carbonyl) ]bis (6-aminobenzoic acid) _

0.53 ml of sodium hydroxide (1 M) is added to the
gsolution of 0.24 g (0.24 mmol) of the dimer obtained in
- stage C above in 1.5 ml of 1-methyl-2-pyrolidinone. The
solution is stirred at ambient temperature for 3 days.
Since the reaction is not complete, 0.24 ml of sodium
hydroxide (1 M) is added and then, after 24 hours, the
reaction medium i1s poured into a solution of
hydrochloric acid (0.1 M). The vyellow precipitate
formed is filtered and dried and then purified by HPLC
chromatography on Kromasyl C18 10 p gel [gradient of
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resi due obtained is purified by steric exclusion 20
chr omat ogr aphy on Sephadex(r) LH2O gel (N, N-
di met hyl f or mami de) .- 220 ng (54% of a yellow powder

afﬁo beﬁ/ﬁ@da,zg'i" ting point:1278C (deconpesitkePd7 /000051
25 Stage D 0.24 m of sodi um hydroxi de

(2I\/p|saddedt00213 (0.24 mmol ) of the diner
obtaPABH % SBdfe ¥ahBEle 4%% 9.7 Mf agqueous solution of

1- glhbyk ok~ RHR!Hd) yene; aid EhQSﬁ%Xta@e%drﬁtﬁtl'er/rﬁfi 3.1 M
anbi ent tenpecrature for. 72 hours. The 30 reaction

medAURPTS pﬁﬁﬁ'b‘&lpﬁt 0°f50 IV U e3FREETHe  yel FBABS  tO
presj ekl at @0i sgf i(hBes edfandydiiles, pbadervaré3 cigained.
(30% oI(,IHa yeblg powder (disodiumsalt, 6.35 H20).

mel ti ng poi nt C 1H NMR [ (CD3) 250, 250 MHz] : 9. 97

(2H, s), 9.12 (2H, 35 d), 8.21 (2H, s), 7.65-7.75

(2H, ”)Stz a@5g7.51 (84, m, 7.00-8.00 (4H, broad s),

7.25 9d), 7.07 (2H, _dd), 6.82 (2H, dd), 6,63

(2§ © ) m14 4:@ (apdigyp hydeoxide, &) . MO P90EDBIB2%a the
11§us$8§§i58205)f7/ 8Q00Rd (xaw| gme?) RASoddm §abhrBbxylic

di §Fb s(8§§aénﬁgphéﬁy| ENEFEr bbhy 1 33A R mi Tz o[ 1058B}en 18
ycodceﬂtiaeedl )dnmrbheylgdjbjcs(ﬁbaamebemzsm taRehdjud with

| o
%I p’ﬁenyf ne&l?%yl le%%n%\% no] %n%% 5%8(11 £ afé%FFHFF? gnd dried
yI wedebongfybunzbate °8. 83 0g aEl ko7 Dheoln) Bf remesf um yellow

c e 8 )
aﬁgﬁ&é}bﬁg?3§algﬂyééﬁg @T?E)meﬁlo? Ygtﬁf%aphthy|

[BI nap] me]ﬂft%gnPOPZQ 428ABF) of benzophenonel m ne and
0 34 NRR (D¢ @% yapol,) 29? MHzgj 1|oI 84 n( s) " 9d6b6 (2H, 4)

s yl'i deneacet o adi y o a

% ég\dd@E’Eto ?he St i g?ﬁ‘ 2.2 %‘% % %6 7.74
rre(hisﬂ m’al ,an¥ ne3 5- (2, - bdénhpi m dazqf. 1225 aq;lpyrlrrdl n 3.06-8.00

e e O e

di h‘bﬁlhytﬂ or kmdP dé. ﬁﬁdéBHar@bn and the mixture is then
heated at 110C for 3 hours. The reaction nediumis

Example 53: Disodium salt of 3,3’-{ethane-1,2-diyl-
bis[imino(2-oxocethane-2,1-diyl)oxy-3,1l-phenylene-

carbonylimincimidazo[l,5-alpyridine-1,3-diylcarbonyl] }-
bis(6-aminobenzoic acid)

By fellowing the processes described in stages C to E
of Example 52, Example 53 is prepared by dimerization
of  methy1 2-amino-5-[(l-aminoimidazo[l,5-alpyridin-3-
vl)carbonyllbenzoate (described in stage B of Example
53) with 3,3'-{ethane-1,2-diylbis[imino (2-oxoethane-
2,1-diyl)oxy] }dibenzoic acid (Example R13).

MH+ = 973.2; melting point: 281-286°C.

Example 54: L-Lysine salt of 1,1’-[octane-1,8-diyl-

bis (oxy-3,1l-phenylenecarbonylimino)]bis[3- (4-amino-
3-methoxybenzoyl)imidazo{l,5-alpyridine-7-carboxylic
acid]
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then filtered and then diluted with ethyl acetate. The
20 organi c phase is washed with water and then with a
saturat ed aqueous sol ution of sodiumchloride. It is

driyed20yeyog0dbym sul phate,. fiplht ered and sengepbhavedooost
to dryness so as to obtain a red solid. After

purification by flash chromat o%r aphy on silica gel 25
(t ol uen€Fagfyp: aBERRLelt & ctlRgtanend - §radvdid sLoxy-B/ 1L -

t8?9%9141‘1@&:58:191&&2%)@Blariao an&%ythbﬁd ROVHeriFl@oro-
obt al

-adrhel et nolhehgPRi 4194 fa 20 Lay 5- 21 pYFidine-7-carbox-

pyylidta} 3-yl ) carbonyl ] benzoat e hydrochl oride 8 m of
hydrochloric ethyl ether (1 M are added to the

solution of 1.92 g (4.05 mmol ) of the i mne obtained
inl.2¢agé A(abe%eminpla nioft umywifdid® nlaxdg added to the

di gh EBéHESE)HaWEf 35 and; 8 i S@fg%tlganglf Ihe Ch8atane-1,8-

oran I um beconmes ~ dark re t hen precipitate
foﬁihglb;\ﬂ(@wil Abhengeicamsiient ! Et’@ﬁiéheat%?e) }peSuspension

preei pkake | of | | 4esRUc2Bfethhgl . Wagshhed Wddttion medium
di chl ororret hane and dri ed u%;ﬁder v%cuum VD“Pé(%OW 80325

- B38CMEBCTIPRRHRTF VD05 1° gc¥yancgen
( Sﬂ?/i)lonide he shyaiided] oThede naactien f bs me@:bth&rmhr eand the

po%@?ﬁﬁbggﬁecT?é%d?yPgngggg %ialtate is observed. After

phehyfenegar Bonylamdimsithi daeovperstaipyrifditme-3 18urs, the
di i‘é&@EPQﬂyl hkBii $ethy | Pufi‘m gg_anZ%at e%a@;f’é’tﬁéﬁ (8gReous

mmol ) of triethylamne, 0. %
ang UBBO@ (‘?Lf44S‘|'f’r'i3ri‘a1-“)rl oPlﬁéF 9Pat24 amaﬁé Sex‘i@ac‘:ed with
[ (dienioebnednznkl, Srigd PWrdglini-a3- phhear bogy jhaiedai@th a

o E-SOPELP AN ERSE Jond s ool SRR TR, (i
3, @vef ocbdnen] @Al@heyﬂ:@l sihdx yg ek dretnzaoti @€ acod e € The

ngdlburfeés %@1{@/& c_rrr};gﬂ qflg.?ﬂ% ’%fteléévig 0.88 g

S|rr|n erature days
(0! @ﬁhn@f)aoWhPyBCPOlsd added After 24 hours t he
reactl on nediumis poured into hydrochloric acid

The brovvn pr eci pltate formed is washed with
vva? e‘f'?’a‘ﬁd t Hen3dr MB@lund&t vaeyipgine is added to the

solution of 0.6 g (1.33 mmol) of ethyl 1-amino-3-{3-
methoxy-4- [ (trifluorocacetyl)amino]benzoyl}imidazo-

[1,5-alpyridine-7-carboxylate {(obtained by adapting the
protocols described in patent application
WO 2006/097625) in 14 ml of N,N-dimethylformamide, and
then the solution is cooled to 0°C before adding
0.42 ml (4.0 mmol)  of trimethylchlorosilane. The
mixture is stirred for 30 min and then 0.25 g
(0.67 mmol} of the acid difluoride described above is
added. The mixture is stirred for 5 days at 50°C. The
reaction medium is run into a gaturated agqueous
solution of potassium sulphate. The red precipitate
cbtained is filtered and dried under vacuum and then
purified by steric exclusion chrdmatography on
Sephadex® LH20 gel (N,N-dimethylformamide). 0.42 g

{49%) of a red powder is obtained.
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at 50C. The crude product is dissolved in the m ninmm
20 anpount of N, N-di net hyl f ormam de and purified by
steric exclusion chromatography on Sephadex(r) LH20

geko(Robdh /deoebby! for mani de) 11@. 34 g (71%c@V9R2007/000051
obtained in the formof a brown povvder M 1001. 8;

nelting poi nt: 187-207C. 25 Stage D. -
-[ Cct ane- 1, 8-di yl bi s(oxy- 3, 1-

phenxt egeqar, @QnYdrrldIl)nQbfﬂ %Za@[slsa.@nﬁ]@é/f}b@ﬂz@@e:c i3 géd/c!léd to
(0] SOodl um

bo blS 6 nobenzoi c aci
hy P ox %%i FLdod & (eSSt Fon GhS0. sgmgound
(Ooﬁﬁammdi) :Lnf sn:hgedlprrmb@bet almed mb oSt age<E alroveofni ml
1. et A I|d|n The solutl
t?F?%ggg?hanb 2%? Eg%%egg ur 9%6¥: vay’s lr%?%c%é Ambient
r eberbPonatsraotoroipldamvs in@4thtnopogm@dumnﬂthmxaQEeous

(]sédut§o§d@?dﬁﬂﬁ%§gﬁﬂh Qui?ﬁagé h%%rsﬁ#é§iﬁ¥%ate formed

reaction nediumis poure sol uti

hyt? oERLSEFEdacivRRIEA W EhTHE LR | 20 pladrp tuder vacuum
f ostredobg. firhteepead@&@ drg @ﬂlﬁrﬂem ppmslél@ﬂr@ﬁat%%phy

oy STOYSA o, Ol RS el sl edl o oz o

8@@&mwr/s<zn%ﬂoﬂ l\bﬁquammsnjsmhuta@@t@te/am@nmmslle =
/ O%) /2 W

it A R s SR LR S

ngd{i%gév%¢ a yémlomﬁﬁﬁmderﬁameﬂmbtaln@mOUBtNH+ of N, N-

943 fle t hyt BGEmEM D307 Ethftl-%giéém%‘:‘z’&Eoibd%uEl :f'\f)tcilszoo ml

added to the suspen5|on of

ngy
di ¢ar B8k§Fic T fOE%ﬁQfRﬁﬁ%ﬁ%eﬂbFﬁl§?§gésDﬁﬂ%ﬁﬁ?e@hewaShed

SowﬂthOﬂatércaﬁdeﬁkﬁéﬂednd&& bﬁ%dﬁﬁldi(ﬁﬂqﬂf“ﬁblélve 7 mg

t ak n, uPe%n acetone. The insoluble material is

fi7% F et %??Ed under vacuum at 50C, so as to

obtain 33 ng of a yellow powder (disodiumsalt, 4.95
{ﬂ;\%§ £ )> 15 nmelting point: 249C. 1H NMR

[ (CD3) 25 250 MHz]: 10.84 (2H, s), 9.66 (2H, d),

8.82 (2H, s), 8.28 (2H, d), 7.63 (2H, d), 7.66-7.74

Stage C

0.003 g (0.02 mmol) of L-lysine is added to the
suspension of 0.01 g (0.01 mmol) of the compound
obtained in stage C above in 1 ml of water. The
solution is concentrated to dryness and the solid is
taken up in acetone, filtered and dried under wvacuum,

to give an orange powder.

MH" = 1003.2 with RT = 15.34 min (method A).

Example 55: 4,4'-{Ethane-1,2-diylbis[imino (2-oxoethane-

2,1-diyl)oxy] }big{N-[3- (4-amino-3-methoxybenzoyl)-2-
methylindolizin-l-yllbenzamide} hydrochloride
Stage A 4,4'-{Ethane-1,2-diylbis[imino (2-
oxoethane-2,1-diyl)oxy] }bis{N-[3- (4-amino-3-
methoxybenzoyl) -2-methylindolizin-1-yllbenzamide}
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(4H, m, 7.43 (2H, dd), 7.11-7.22 (6H, n), 7.00-6.00

(4H, broad s), 6.55 (2H, d), 4.07 (4H, t), 1.70-1.85

20 (4H, m, 1.30-1.50 (8H, n). Exanple 53: Disodium

sad 2boP/8sogethane-1, 2-diyh1g - PCT/FR2007/000051
bi s[i m no(2- oxoet hane- 2 1-diyl)oxy-3, 1- phenyl ene-

car bonyl i m nai m dazol[ 1, 5 a] pyridi ne-1, 3-di yl car bonyl ]%

_ 9513 sPé- arfPnéBenFBicd ) acl%'ay - ¥R 1e\ATHE® heand 8

pr ogesseamdescrbbedpbn®st ages £a8684E SQECEEQHFEE 52to the

CHGBLEnZ3ok= ¥ Py 20 by 0 Lzaly 0% e O IRl s 2

yl dtribdayihbeoidabtroédhaneibed-diayit age] Bdabebxartpl e acid

30 h .
ééj?%e%é éuf 2- :tLJInyI bi's[i B no(évg%énﬁthhglformamlde Atter

2 30di yirmsges.di b8r28i ¢ @ci do(BlanpheoR13) ofvH+(4-amino-3-

97Re 2hoRBbhERYL 0|nt 281-286(4 é@hﬁga@pkgtﬁﬂllndollzln 3-

L-Lysine salt™ o (oct ane- |

bi ¥t bR ?tba&%ﬁenyl @%%%?H%?@l i miidb) | bP§F§n€4 anfpBlication

3-wer boxybepzeyl ienaddad bortaldwiisH Nerhe CoEHOXYbh Cmedium

acid] WD 20Q7/0803 117 - PCT/ FR2007/ 0000531 St agg
1%tﬁti1.rre F éﬁgnlt eamr& é"(r(?x csr120 ours a then

ph@nw egeéar B&nwybii) no)f] WoR®3-1{=8 aﬁid@x;&ﬂté:(t% ifibunsp the

' acre?% i%\?ﬂnngfgéﬁ?oy}ls} r]'O azo[l{1 t? apt):yerrl %%‘?%ted with
Y

yl 2Eeyls5 acolpts. (S musianist ;p}nasa néSar @aaa@éd woth a

t hearsHsPeasi R1Qkidn0 %f(2§gﬁﬂﬂﬁﬂ)cﬂﬂorlde, dried over
oct ane - diylbjs OXX%%dI benzoi ¢ aci d_ (Exanpl e

m%?dhmsu%%ﬁ?iaaﬁ D6 FPLOFEFRREOr oSt haHePef: The
r et 1 dine nEdbu&uh@dbeQmTESp@ﬁﬂngﬂeO@? Gthrid (dxdYusion

en fluori react i n 'S
n‘;‘(%ltl%]errr?éga Ti"he $"dr mat S |e }%1 V\,hl Egﬁrg)rem ate (N, N-
i sdohsehybfiormanide) st iddr imgy éﬂ3&hb|oéntatb:rp@natpmaler are
fokn,Sa hougs, the reaction mediumis run into a
sat urat ed aqueous 15 sol ution of sodi um bi carbonate,
and ext¥Bcted® %+ di chl oronet hane. The organi ¢ phase
i s washed vvlth a saturated aqueous sol ution of sodium
chl ori gi dr| over sodi um sul phate and concentrat ed
to dry %

0.10 ml of hydrochloric ethyl ether (1 M} is added to

the suspension of 40 mg (0.04 mmol) of the dimer
obtained in the preceding stage. The solution is
concentrated to dryness and the solid obtained is taken
up in acetone. The inscluble material is filtered and
dried under vacuum at 50°C, to give 40 mg of a brown
powder.

melting point: 223°C.

'H-NMR [(CD;),SO, 250 MHz): 9.83 (2H, s), 9.30 (2H,
d}, 8.20-8.40 (2H, m), 8.04 (4H, d), 6.85-7.41 (1l6H,
m), 5.00-6.00 (6H, broad s), 4.60 (4H, s), 3.87 (6H,
8), 3.25-3.35 {(4H, m), 1.89 (6H, s).

Examples 56 to 63:

By following the procésses described in stages A and B
of Example 55, Examples 56 to 63 are prepared by
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colourless oil obtained crystallizes to give 0.88 ¢
20 (83% of a white solid. 0.43 m (5.32 mmol) of
pyridine is added to the solution of 0.6 g (1.33

nﬂwb)2@67?b@Mh2% am no-3-{3- 120 - PCT/FR2007/000051
nethoxy -[(trifluoroacetyl)am no] benzoyl }i mdazo 2

[1,5-a] pyri di ne-7-carboxyl ate (obtained by ada tlng .
th%lmﬁrb%‘éé% deSEri bet Fhipat e ahpkyRRenpA) (WEmino-2-

20@§fﬂﬁf§ﬁ§blhﬂlﬂ43nyl@ﬁewhgn@h€9thMﬁé@@ﬂP@ééeaJ@Pd atent
t hen e solution is cooled to OC before adding 3

m a?ﬁ OSHOPY of HARAAYRATT Jor osVEERe. T 30 #PRFGPEiate
isdstarbeﬂyimc 306idi neaanplbenrR@42%0gRr260..67 mMol ) of

the acid difluoride described above is added. The

m xture is stirred for 5 days at 50C. The reaction
melikampie (Gfr | Rlgodivat sakted ofquiods-etbhuei bn2ediylbis-

POt PR She (2 SokBBRhEne THE1 LAY pipt ate 35 obtained is
fllteredv%nd dri ed Sn der gagEZE?g 3 ?hen purified by

st@?%Y%%Paémﬂnzh%@ﬁﬁpéarlasﬁwaﬁndségﬁaaex@p)? LH2O

geamzﬂ\b &hﬂbg??hY}Bﬂévm%ﬂg%ﬂ;oggnﬁalﬁ ac49y) of a red

powder obt ai ne

PCT FR2DE9B00051 270, 26 g’o géﬁ%?? %f 213 glhigfimino (2~

cadbonthanes2 atiddilyl boxyhe, $ebhbn9menéc@r56nglﬁﬁlﬁa(2n
und above in 1

i ReyrplidELERRT Lo B0V ) BERE T 38R THBRRVE, ) T o

niRf%?éf1%°§?¢¢¢énlbﬁmaﬁbibﬂnzoﬂéﬁﬁerature for 5 days

angl, §henppour@d gl Nty a%ﬁoua‘zrléew 'aﬁ@n%f %94@8% 39"3

sul phat e. The prec tate forned tered, washe

wi th- hetBPl hngfaB tﬁﬁ%raggééuﬁozﬂ H0Cg TRe 6r gemk) of
agqpur+{¢ewaby FF%CHfQIB?BEQ@iﬁQWE éQo@BhQﬁeKQQmasyl
u ent of ne ueo
SO it P ARERE Rt airll o SERTBAR L AT T smedig iep in
451 %/ B0] ofAM@F—Idmmenﬂwl@mﬁﬁmdmd Adheeh 1iss minutes, 0.95

d f h
Sgeareag Whdfe g ol SR AL doncso-
wed of 1) qaveberek] p2t i er bblupnedcesyl) ruénelbenashtd

\M¢$b§@¥fﬁe@ndlﬂr|@%H&HH” W@@@@?@@iQ@@P EQ JiaRiel M The
(ﬁrégé€¥££ glum is Etlrred at ambient temperature for 7
hours. The gel obtained is diluted with =~ N,N-
dimethylformamide and the insoluble Tmaterial is
filtered, washed with §N,N-dimethylformamide and ethyl
acetate and then dried under wvacuum, to give 570 mg of
an orangey yellow solid.
MH" = 1376.6 (-1 uma).

Stage B: 3,3'-{Ethane-1,2-diylbis[imino (2-oxo0-
ethane-2,1-diyl)oxy-4, l-phenylenecarbonylimino (2-
methylindolizine-1,3-diyl)carbonyl] }bis (6-aminobenzoic
acid)

1.46 ml of sodium hydroxide (1 M) are added to the
solution of 0.57 g {0.42 mmol) of the dimer obtained in
stage A above in 8 ml of 1-methyl-2-pyrolidinone. The
solution is stirred at ambient temperature for 3 days.

The reaction medium is poured into 200 ml of water



20 Stage C 0.003 ¢ (0.02 mol ) of L-lysine is added to
the suspension of 0.01 g (0.01 nmmmol) of the conpound
25 obtained in stage C above in 1 m of water. The

sokot bon7iygseaneentrated ta drpyness and tpergekbdob¥000051
taken up 1n acetone, filtered and dried under vacuum

to give_an orange powder. 30 MH = 1003.2 with RT =
15cgqtﬁfi1ﬁ1{1getqu%}j g B?arﬁﬂ"’ea%%lum hydrogen sulphate The
4, ﬂnsbﬁhbﬂaev%ﬁ%ﬁiamk&§[EE&®aféd”%ﬁﬁh@@§ed before being
2,1- dlﬁ %axy] bi s{N- L %4 amn nethox%benZOé %
35PHELhy PPndoPY zi nEESh i Fhens%fi Hﬁ?oﬂydrS RPBRFRETIPRYe oOn
A SépnedeE@haHeolgéidlNWHW&&HMEUHMEEormamlde). 153 mg of a
I SEN-[3-(4-am no- 3-

?ﬁ%gég §8§F? ék ?ﬁk%gn §|IZIH 1-yl ] benzam de} WO
2007/ 08VHE25= -999 06 - PCT/FR2007/000051 0.12 m (0.85
mmol ) of triethylamne and 0.38 g (0.85 mol) of
BOP(r) are added successively to the suspension of
0.17 g £6298 fmol) of 4, 4' -{ethane-1, 2-
dl vhéi phricdue( ZIsJXQ@mﬁn@dei,— dind ) 9xa] § dbheBzoic. Hifl of

of N, N— |neth | for mani de.
Af %galggoeﬁ;{%ﬁ%ﬁgeo g]z&“” (&P st Sé%en(%oé’m @5-30-18 g
neﬁho&?pmmnyb)o&lﬁhﬂr@1@anﬁ®hyliodabudlmhfalned in stage

%00%%% ne Qgesgrlgld I Pa&SEB éB?llC@Hé”]solutlon is

I's added portionw se he reaction
ne@@%ﬁ?&@raéeétﬁpréﬁﬁﬂe%ﬁﬂﬁ@ﬁtthenp@h&tinﬁanbmﬁlned is

hot‘éﬁeﬁn@pt hen a@e%gng (Q'l&l&é@@)aﬁ& BOREJ. i seadded.or 2

Adtei hours, the reaction mediumis poured into
weY Bt LaHdPeYEracRER RPERINEEh}AigeEidMeSathe &r JaRl ¢
phase imeWashgdpwihb: az9ea12gvat:eddeabmbb@ﬂt%nsodl um

Concent PS¢ b yERe. 2¥e Hald) Mg Dollinet) ¢ o0-12 (28

pud}fléUBHy $2Er i br@eacd us) on 8 dﬂroﬁﬁﬂogmﬂphyaons (4H, 4},
Se ex( di 4 f.0 de)
@ o ? ef)bbrowﬁ zvrxild‘g Qpé Fg%tégl-}ne J'ng}q ) 9%1 §-7.12

Sté 6.63 , 4.80 (4H, g),
3.25-3.40 (4H, m), 1.96 (GH, a) .

Examples 65 to 70

By carrying out the procedure according to the
processes described in stages E to G of Example 64,
Examples 65 to 70 are prepared by dimerization of
methyl 2-amino-5-[(1-amino-2-methylindolizin-3-
vl)carbonyl] benzoate {(described in Patent WO2003084956)
with the appropriate dicarboxylic acids (Examples R23
te R28).

Example 71:

By carrying out the processes described in stages A to
C of Example 64, Example 71 is prepared by dimerizatiocn
of methyl 3-{(l-amino-2-methylindolizin-3-yl)carbonyl]-
benzoate {compound obtained by adapting the protocols
described in patent application WO 2003/084956) with
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0.10 m of hydrochloric ethyl ether (1 M is added to

t he suspension of 40 ng (0.04 mmol) of the dinmer 25

obtained in the preceding stage. The solution is

copgepbbayedotosdryness and the solid 0bt§t@?ﬁRb§07/000051

taken up in acetone. The insol uble materi al

flltereg and dried under vacuum at 50C, to glve 40 ny

of 3 a3 br bRRLaBBnde? - 391 ke Pl i RgnpdRNEXCZEBENSTR. VR

[ (£D3) 2661 289pdhizdbic 9c8d (%Ham%le ng@ (2H, d),

8.20-8.40 (2H, m, 8.04 (4H, d), J41 (16H, m),

5.00-6.00 (6H, broad s), 4.60 (4H, s) 3 87 (6H, s),

3.2818i885 pdihtm 330-899€6H, s). 35 Exanples 56 to 63:

By follow ng the processes described in stages A and B

of Exanple 55, Exanples 56 to 63 are prepared by WO
2007/0803R6CD:)220, - 4PCTMER200 2/00QC05RH disver i 261 oh26f d),

(4sa4r1n 28, Ml hoxy p ny'a) o aMne- an, .62-7.70 (4H,
nethyllndoI|2|n 3- et hanone (descrlbed |n ggt nt
apPl i cat-i%In WBEe03b84986% 8wt BBt heSBppFdpr i At (2H, dd}

dlmamox;zhl Ccﬁ'ﬁl d 1 Exenpbes B ta R2) (4h, Bxanple £
nyi é 3' - et hane- |, 2- dly|bIS-
# b %haﬁ 2 1- dlyl)oxy 4, 1-
phenylenecarbonylln1no(2 nethyllndollzine 1, 3-

dlﬁ*%f%; %owlll},gg%&&}?.@m nggﬁﬁ%mzfé@m dg 30 ﬁag ﬁenylene-

oxiob® %%%Phoqyailpiz)lgﬁyhane iéhénslllﬁﬂaezmr Bohybhenmdene -
W%Mbﬂﬁpiﬂﬁ@ @2 Lmétﬂ?YLﬂ&éﬁ.@QEﬂl&]—ibb Sﬁ@?ﬂ;)ﬁgrﬁonyll] )}

trliluorpacet am no benzoate} )

P17 G mpiaaPeRzahg 8¢83) g 15 (2.1 mol) of BOP(r)

are. aslded t 49064RAmg160. Y MBLieOhylamine 1s added, at
4, 4 etha e-1 bISE m no( 2- oxaet hane- 2

2-
I T R R T s X L
108 nisuspeNsiicai net hyl .far rrgm .7 Aftinesl 15 offi s @sind- 95 (1-

e car%‘z%ﬁ‘?ﬁgf%%r. 71 b CoRERs Y PP ER ot o 2cid
hydrogen ate 1n 4 ml of tetrahydrofuran. The
reaction medium is heterogeneous. It is then cooled to
0°C and 0.52 ml (4.1 mmol) of trimethylsilyl chloride
is slowly added. The reaction medium changes colour

from orange to green and remains heterogeneous.

In parallel, 0.20 ml (1.38 mmol) of triethylamine and
then 0.40 g (0.76 mmol) of PyBOP are added, at ambient
temperature and under a nitrogen atmosphere, to a
suspension of 0.20 g {0.34 mmol) of 3,3'-[1,3-
phenylenebis(sulphonyliminoethane—z,1-diyloxy)]dibénzoic
acid in 2.7 ml of N,N-dimethylformamide. The reaction
medium is stirred for 40 minutes and is then added, via
a cannula, to the suspension of the silylated amine.
After stirring for 20 hours, the reaction mixture is
poured into 30 ml of water and 0.54 ml of concentrated
sulphuric acid. The precipitate obtained is filtered,
and washed with water to neutral pH. The product.is

purified by FPLC chromatography on €8 Kromasyl 10 u gel



(described in Patent W2003084956) is added. The
reaction nmediumis stirred at anbient tenperature for
7 hours. The gel obtained is diluted with N N

di wet bybhposesbde and the iingekuhl e "Htefpét/F§28§7/oooosl
filtered, washed with N, N-di net hyl formam de and et hyl

acet ate and then dried under vacuum to give 570 ng of
an[8Fadgeytyelow BEFhanolP - 921876, agequagma)scdgition  of

St agfoBiud, 3acéEhbapgckedndiyhkbies[ Lm ssaégfgxoto 145/5/50] .
?geZl iyl)o )i4l-henylenecr %5 _ ,
glﬁnﬁdo‘? zithe YEL13Yi y fﬁar%ﬂ?\yl‘% Js‘{ zpE 18
acildysdiwédnl ofnsoditthe hydmumxd:&xn(l I\/panmueltaddedfto N,N-
5 thﬁlmg’?la??k&%?ﬂl% Q 2/ t%l %‘gH@%ﬂ oL the B 500 m
1- Bt WpkeZ- pyihs mrmacmlta’h@ obbhanedn iiss Bitltewsd at washed

ani ent r r RS ct medi u
IS pour é:dtélﬁ%:gr%teoéﬁélJ eriegf 3'1\/\/ater vaé_%g%? %80%%2‘3 %% rBlve =
P@‘?##&UOPP@@EB& contai ning 400 ng of potassium

hydr ogen sul phate. The insoluble material is filtered

d d_bef b fied, b teri,c, I
10 ANl Lo el o8 0 UL L) S DY SLeh 3 8 g
(N,Eqm:ivaﬁeeh‘ybf arfmaai dejlari58odgtdbna ob yseldllm p]ﬁJwilﬁdsx:Lde,

Pt n iy SIS T b e

hy’ﬂ@@btwaea(tll\ibo 1% t Ae Youdpensporderf d;818>1:gta1(r&d15 (disodium
mBph)t Of gt hg1 dbgaghexylic acid obtained in stage B

above 1n 2 M of nethanol. The solution is

concentrated to dryness and then the solid obtained is

t akebt g | potet opegefiltered and dried. 162 ng of a

15 yel |l ow powder are obtained (disodiumsalt, 5 H20)

mel ting point: 290-297C (deconposition). 1H NWR _
[ (‘EDBYERO, [ @51) @] : 4908MH(22H 50 ,09. ]IZI—](Zl—broaid 8.,379.10

i T g O 8 g 0o

20 ) (68, 8@)(:2 aaﬂ 6263 QHZH md), a BB-74P6 s)4H, m), 6.78
(2H, dd), 6.60 (2H, 4d), 3.98 (4H, broad t), 3.13 (4H,
broad t}, 1.94 (6H, s} (the -NH, protons give a broad
signal 6.0-9.0 ppm).

15



~10

15

20

25

30

35

3.25-3.40 (4H, m, 1.96 (6H, s). Exanples 65 to 70 By
carrying out the procedure according to the 25
processes described in stages E to G of Exanple 64,

Exropbes78bsha2¢0 are preparadgby di merizpgtreprebo7/000051
~methyl 2-am no-5-[(1-am no-2- net hyli ndol i zi n- 3-

yl ) carbonyl ] benzoate (described in Patent
V@ﬁﬁﬁﬂﬁﬁﬂ§.£ $ t@i L84t he appropriate dicarboxylic acids
(Eﬁﬁnﬁb&&ﬁ§5§ éﬁkt@hgz%kodégﬁﬂéébgﬁdlﬁ% %@rWMém?ﬁwﬁocol

th oc es .described in stages Ato
6aSe BRRRERE7 15 o Bpdichd oy o SRADLR? or ® 3k pf 104 are

rrephgzpaaeﬁi( 1tami mxﬂem&wicndobtﬁm Q=31ﬂM|IJ)cC—<’:B’-bD(Wl&m1no—2—

be und ohtaji ned b tin the tocol s
peiidiseiadily i ceRlan it et Saars ST T Safpouna

VKpQD@inGQO®?5adaﬁﬁlngFKHEFEQOG@bO@@OEhSCrlbed in patent

i?E?@g%ni 2W5'¥b657b Q@%%(Z oﬁ?gkhangvglrla%ﬁf?ﬁrlate

benzoi c am
33 1999 XY%lﬂ R G m&k¢84sélwﬂg]RBfo:Ri%:ﬁmdsa38 to
, Reb] kadpe@klvéiym.(Zkl broad s), 8.00-8.10 (4H,
m, 7.62-7.70 (4H, m, 7.57 (2H d) 7.38-7.48 (6H,
m, 7.23 (2H, dd), 7.15 (2H, dd), 7.00 (2H, dd), 4.56
(4Ekample3l@b: (4H, 10 n) 1.71 (6H s). Exanple 72:

D sodi t 5 Of I
bi ifs'ufﬁhéﬁ%| A% meagyl 2 S1RNTE 338 giyexdamipe) gthowy -
c b eRagY 1 hembro) n%m?thrra@ndgﬂ-nelm 3 Mﬂ-yb)achpwﬂn}l RY-

15[btﬁiﬁléﬂk@&@@eff)5m§ﬁb?ieﬂz§§t€1 (9.6 nmmol) of
triethylamne is anbi_ent tenperature and

uneher Ehi PV HEen %Pﬂns@ﬁ%@%sstode%0§h§%@ns%%n gtage30c of
Eﬁaﬁﬂlmh)a ofdtqueam@@uﬁliﬁé, gf benzyl 5-[(1 L Eo
an1no i ndolizin ar bo oi ¢ aci
T SaeERE R hRPRo KT b nth ewf-a%}te?aiaﬁmm
rembl¢@mbnnﬂlhﬂ2r$ heiﬁlogEGEOESylbamnﬁonheﬂzcaebed to
4. ) of t | si id -
@?g%flég%deéh The act?on %%%E%E¥ch§?ges coq%urﬁ tert
butoxycarbonylgly01ne is carried out. The compound

obtained is then deprotected with trifluorocacetic acid
to give the amine according to the process described in
gstage F of Exaﬁple 42,

MH" = 716.1.

Stage B: Benzyl 5-{[1-({3-[2-({[({3-[(3-{3-
[(benzyl-oxy)carbonyl] -4-
[(trifluoroacetyl)amino]lbenzoyl}-2-methylindolizin-1-
y1l) carbamoyl] phenoxy}acetyl)amino] acetyl}-
amino)ethoxylbenzoyl}amino) -2-methylindeolizin-3-yl]-
carbonyl}-2-[(trifluorocacetyl)aminolbenzoate
By following the process described in stage G of
Example 42, the coupling of the amine obtained in
stage A above with (3-{[(3-{3-[(benzyloxy)carbonyl]-4-
[{trifluorcacetyl)aminolbenzoyl}-2-methylindeclizin-1-
yl)amino] carbonyl }phenoxy)acetic acid {described in
stage D of Example 44) is carried out.



fromorange to green and remains heterogeneous. 25 In
parallel, 0.20 m (1.38 mmol) of triethylam ne and
then 0.40 g (0.76 mmol) of PyBOP are added, at anbient

t epperabyyesandsunder a ni tragen -at mspheb@w/ﬁﬁz@owoooom
suspension of 0.20 g (0.34 mmol) of 3,3 -[1

phenyl enebi s(sul phonyl i m noet hane- 2, I-d|yloxy)]d|benzo
ic acidin 2.7 m of N Ndinmethylformam de. The
reggtiomzmediumis stirred for 40 mnutes and i s then
added, via a cannula, to the suspension of the
silylated am ne. After stirring for 20 hours, the
reactioatatgtare is 35 poured into 30 mM of water and

f h
pr eél pl nggggfgﬂlt rgsregc?é#?grg%sgr?}gégwashe&a\ﬂet% B and C
wa®Er Exampdet fal thie dRprrastuicm jf tpkmlcr:q:teplowdF@bt:alned

ch p Kriama WO 03
mﬁﬁé@%/ FR2007C§:;§E00051 %[Qgr% dén?’%gf ngt%%gé{)wlg% %g’ the

hnﬁaﬁégagaEbPﬂtléﬁ oft heamfbifarhesel it e/a@H onvi k| esedium

5/ BpABok 0345/ 84 BOHi uml4818Y 6f 2ampel bewwaaerar.e
obt ai ned, which wax is dissolved in the nm ni num

amount of N,N 5 dinethylformam de and this solution is
ruMelning2p0int: Bdf3waterC.The precipitate obtained is
filtered, washed wth water and dried under vacuum at
50C, to give a yel | ow powder. 10 The di car boxylic

acif MR ail HEB: | £%5al499 dtHbly: adldPhg (2H, eqli.vdl &Rt s(f, d),

a goher gafutien CB‘ §43d' Eﬂi‘ hYQ)VOX'sd% @éﬁe'fd [7.61-7.69
concentr ti'on_and dry % powder under

at (§pc, ™ y@IP6M/p6ﬁdéﬁ fsnﬁbti wed (disadli un - %%IleB d)
mot . of waker )dd)15 dbesti ﬁ!ngOIdH 3@8@9 1buNMR) , 4.65 (2H,

d)%?%gﬁjﬁ.?gﬁ(%l ,1'%7"L é&fgﬁ 'd)> dﬁes)%ﬁ%lo £'95 H,

(6%) fyhe7-R8B, 7914thérﬁ¢-l,gme &.195:4d 051 gdal. &) 0-6. F8ppm) .
(2H, dd), 6.60 (2H, d), 3.98 (4H, broad t), 3.13 (4H

broad t), 1.94 §6H s) (the -NH2 frotons gi ve a broad

S,Eﬁgﬁggeglgsg ﬁpdlum salt of 3'-{ethane-1,2- dlYlblB—
[oxyethane-2,1-diyloxy-4,1-phenylene (2~
methylindolizine-1,3-diyl)carbonyl] }bis (6-aminobenzoic
acid)

Stage A: 3,3'-{Ethane-l,z-diylbis[oxyethane—z,i—
diyloxy-4,l-phenylene (2-methylindolizine-1,3-diyl) -
carbonyl] }bis (methyl 6-aminobenzoate)

5.42 ml of a solution of potassium phosphate (1 M) and
132 mg (0.18 mmol) of PACl,(dppf) are added to the
solution of 0.70 g (1.81 mmol) of methyl 2-amino-5-[{1-
bromo-2-methylindolizin-3-yl)carbonyl]benzoate
{described in Patent Application WO20055028476) and
0.51 g {0.92 mmol) of 2,2'-[ethane-1,2-
diylbis (oxyethane-2,1-diyloxy-4,1-
phenylene)lbis(4,4,5,5-tetramethyl-1,3,2-dioxaborolane)
(Example R65) in 26 ml of degassed dimethoxyethane. The
mixture is heated at 100°C for 24 hours and 66 mg of
PACl, (dppf) are added after 6 hours. The reaction

mixture is diluted with dichloromethane and filtered.
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WD 2007/ 080325 - 124 - PCT/ FR2007/ 000051 Exanples 73
to 104 By carrying out the process according to the
protocol described in Exanple 72, Exanples 73 to 104

argo poepavedsby di merizationzef -2- am no- befrf#ra0DAP0Z0051
5 methylindoli zin-3-yl)carbonyl ] benzoic acid (conpound

obt ai ned_by adapting the protocols described in patent

appPfchtibrah® 2603’%@1@@5861% tWRtHe afpbrépteat@ver sodium

di gawnayél Czad é&x@aﬁte&taal tt» R3dry: Régsand ﬂﬁés t8olid

5. %‘lﬁtigi?l?x tél_s\(lgqlv.f})dﬁ %}g‘g aiéos hr%tmaa ograp 5 Zgn gilica

bepebyl }@mmpr@pyrbt st hawdohe Zhan Gt yideat ey | }= 2100/0 to

[( or et yl n e f.oll
rggéggvdeggg b \s30) gt BODE9atE 13194 Lok alnd e

coupl i NYHOf= bE¥FRzy3 i 511?3(1149[1 Pt arrlﬁ@%@ hoxy) benzoyl j

am no} -2-nethylindolizin-3 yl) carbonyl] -2-

[(trifl uoroace ) am no benzoate described in

st age F Eﬂﬁnp@é thanetl, 3pdiylbis [oxyethane-2,1-

but oxy Cdi@bﬁ;ﬂ;ghyml-ﬁﬁeh?lﬁﬁér(lzeﬂeeﬂyl ihdeldeApeung 3 -

obt ai ne the de ected wi.th trifluoroacetic acid
Co g veTtk) SRFRRSERL har 1§ B bR gt Eeatdelcr f bec
'nThetagelEtDbnExaﬁple 42. 35 M. 46 Tidfiol) SbhAgetBe dimer

Begéyélﬁ é[}n(gga%g ki&%%%e[&%xk%e[§§E¥EH2e9§¥)1 38 ml of

[(demhﬁide‘@ﬁyri)earhln@q bekz oy | 1l 20femerhiamgd! iazich-3 -ml of

301 yh) gasRanpy! IQhePQEYhﬁéSt yk%em BO] R&ELY¥l } -The reaction
am no%let hox benzoyl } am no) - 2- et hyl i_ndol 1 zi n- 3-y

caFbONyF§ - 2 [(Wm ?%%%‘é%yl )I&mﬂrfo] Bénrbste ww 'hetnanol
fg&am\é\magéxha;mmeas sd:ahmichedg{sn csd@gﬁae{ag gf W?E&amﬁ run
42, the.caouplin am ne_ obt ai ned .i.n s

abj(')l\l/réOWI %{Wb i{%( @ Ffbe‘h %%(%Q%r géﬁy|‘]194 £ po@‘assmm
[ (]tquif‘bEBI@lnoauépyla}cam Aokb enzayiigi-t2teetdhydained | ks nfiitered
yléﬁﬂ1agk %ﬁé@g?@%y%§9ﬁ“d%;gyc%ﬁgeﬁﬁghb%ﬂiéh under

staeDo S carrie
vacuum at 50°C to give 0.36 g (88%) of an orangey

brown powder.
MH+ = 887.2.

Stage C
0.59 ml of sodium hydroxide (1 M) is added to the
suspension of 0.27 g (0.30 mmol) of the dicarboxylic
acid obtained in stage B above in 50 ml of methanol.
The solution is concentrated to dryness. The solid
obtained is taken up in acetone, filtered and dried
under wvacuum at 50°C, to give 0.25 g (88%) of a yellow
powder (disodium salt, 4 mol of water).

melting point: 257°C.

'H-NMR [(CD;),80, 250 MHz]: 9.02 (2H, d), 8.22 (2H,
s), 7.43 (4H, 4), 7.33 (4H, d), 7.00-8.00 (4H, broad
s), 6.97-7.09 (6H, m), 6.78 (2H, dd}, 6.60 (2H, d),
4.17 (4H, t), 3.81 (4H, t), 3.68 (4H s), 2.03 (€H, s}.

Examples 107 to 109
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WD 2007/ 080325 - 125 - PCT/ FR2007/000051 MH =
1371.3. Stage C5 By follow ng the processes descri bed
in stages B and C of Exanple 8, the deprotection of

t hwocaopoypndoghttai ned in stage A above | §c§‘§1?kb967l/000051
out, followed by the salification of the dicarboxylic

ac'#d W th sodi um hydroxi de (disodiumsalt, 6.2 nol of
wat €r) ST Wetd | nal%oi e 31RradgduraH RWROFAIdass) to  the
el es il Shogt 18 (2 iclbe Sdne 100
; . Lt . | , .61-7., , )
(aFrehpied ot i (105" ges (B5enttn Y Fifemipacion of
d)meghp¥ (2H, dd),26a88n¢28; [ (d)brém692 (Rékhe) indobbzin-3-
(2 , d), 3.4 H, . .
1. g%) g%hboﬂg???e ﬁg?-a klf)?IZ g?%%%%éy%?vema 1a %ae%l%si %ﬁgplcatlon
6. 599995pBAP4 750 Wishpltdiel GRPMirsUditasatend diesters or
3, 3ibbebhaneadidsdi(¥kBindles R66 to R68).
[ oxyet hane- 2, 1- di yl oxy-4, 1- phenyl ene( 2-
met hyl i ndol i zi ne- 1, 3-di yl ) car bonyl ] } bi s(6-amni nobenzoi c
ggﬁ:x{?mﬁaq&m:: b,i&'odl{ilﬁrrm Zﬂ’iﬂ.ﬂd’hf ldzs yia bie §éma1€¢|§ hgﬂﬁf a:li.{lbis—
- - ne( 2 [ | zi ne-1, 3-di -
caf BatbB Y S IR £ L A TT R g -BhBY Abigy d ety -
solnde bhzonepdi Asdi.vl) pavbphwld }bislk -andnobafzode acid)
(o.lsmeaO,P%@g ) agldegh 1ot e SOL UL P -5
of 0.70 g %?L %1 nmol ﬁg?j rraén?{f/? ag-.gﬁgf ng% 5?%(i§1?gglgu€oxy 2
br omo- 22FReRYPXitBheBY R] 32 ymeEhybdngrlhehrodt e
(descripelchfbbayEnbedpphteat i on W20055028476) and
0.51 g (0,92 mr%I) of 2,2'-[ethane-|, 2- .
di'y %i@{%’i%?ha e 2,8 & y(dxy84mpol) of methyl 2-amino-5-
;)héhwmmmbf sr(ldtﬂyﬁiﬂdgm fn aﬁe? h?jfln da3bdn¢il Pyaharatane
.of ,dega

di grcg%ﬁ%%et aﬁ'él. teér@?n'x Erléciagl atsvz(gg%?al%%@?)or 346 9
holk&- &ndmeeliy off PéEr2¢bppl]l arks -atded Bfieretiramethyl-
hours, z Teo% LD 4 LSy O i t _1s-
di chl ar onet hﬁjﬁ‘g%%ﬁ%‘nfiﬁr}ﬁeﬁﬁéh‘?f’m‘f%g%g‘ﬁ%é?z{s 155796818
PCT/ FREBEY1 868051 Prieet | RPRL ecatians MEd OMOR 4kddr, 0.73
angl dfi e owesl)SOFAMPACl, (dppf) in 22 ml of a molar

solution of potassium phosphate and 100 mi of 1,2-

dimethoxyethane is heated at 100°C under argon. After 2
hours and 4 hours, a further 100 mg of PdACl, (dppf) are
added. After 6 hours at 100°C under argon, the reaction
medium is allowed to return to ambient temperature and
is then filtered. The organic solution is washed with
water and with a saturated solution of sodium chloride,
dried over sodium sulphate and concentrated to dryness.
The residue obtained is  purified by flash
chromatography on silica gel
(dichloromethane/diisopropyl ether gradient = 100/0 to
0/100), to give 2.84 g (77%) of a yellow powder.
MH" = 515.2; melting point: 8l1°C.

35 .

Stage B: (3-{3-[4-Amino-3- (methoxycarbonyl) -
benzoyl] -2-methylindolizin-1-yl}phenoxy)acetic

acid’
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sul phate and concentrated to dryness. The solid
obtained is purified by flash chronmatography on silica
gel (diisopropyl ether/nethanol gradient = 100/0 to 5

90Wé0h0049686§2653% of a yelj-gw_solid ar 9c@??§b6@‘3/000051
M—r = 915.3; nelting point: 186C. Stage B:

3, {Ethane 1, 2-di yl bi s[ oxyet hane- 2, 1-
di ?h@x?oéuilﬁﬁeﬁ’;fl éné(sz gretthyds rmeedl i @f-neghyi02-amino-5-

di Xl([)iCQBbQQ)"t]e]r*&Lﬁﬁ@DQEP POBRBERHES Qg itlenllg -3l ution
f the diner  oObtained in stage

A 5559¥lgﬁgPﬂéZbPe§e%&3CGFangé engPatsoditin 11 ™l of

hydeofiderbacklikn d&eid ahdret haraql ﬁﬂddidﬂldﬁomethane at
1, 4 gl gxgn% |s L8 | uxe for hours._.,The reaction

Ttre™rs SF8G8RE0GST i% TR 1 TR ﬁ??ﬁtﬁ%?hgﬁ fum is
annowaeér JJ:tt@I watsaol uan@n tilee obtiaicned, Wwhi dxtirssated with

I%%ﬂ%%@ﬁaﬂ@ter £R0t a'&pc_!fagnte o@aq"f poE%SS'HQEtlally

drogen su ate. The grem I ned _
qu?@F@atraﬁadmsﬁéé t A8RoulRl§OWi tnrﬁﬁﬂmtaﬁa t Remmed  is

dreedrupdar 284 VasdHaat w506, a,@lg&%y@oﬁyim SHS8%ard then
br own_powder . Stage C 25

o e T o o BT Thr G (880 196y 5 ¥eldau cowens

suspensiMah of4%9 27; gnéDtﬁ@gnp@iﬁtoflﬁbleCdl car boxylic

acid obtained in stage B above in 50 m of nethanol.

The solution is concentrated to dryness. The solid

obt ai ne@thget akéh up 3 m hebEbmenefl) 2 ediyllhhd [imind (300x0-

uné@ﬁaﬂ60§umlaiy§98k§t§ gLﬁﬁer&én&(Qaﬁékh?&1§d$§HEQWe-

powder _(di sodi um sal wat er) ting point
25%C3 éWNNFear PRYA) bsa(mzsww]-amgo@snegﬁted) ,
8.@2562Hn1l s)(3.8343mmdl) dlof 7.:3Sidty1dhine. 0hd. 00,12 o
CRDTR R R e
2. 9Bm¢ Bhyl Sprmakkdaphes HiAdD tlD90 WD 3007/.8803RmL:) of 2-
1ok (TR0 P0UOBL Lo, 1 orocedre
ofmg&@ﬁ%#@dg@521n 3 yl}carbonyl)benzoic acid. After 10
minutes, 66 ul (0.98 mmol) of ethane-1,2-diamine are
added. The reaction medium is stirred at ambient
temperature for 22 hours and is then poured into water
and extracted with ethyl acetate. The organic phase is
washed with a saturated aguecus solution of sodium
chloride, dried over sodium sulphate and concentrated
under reduced pressure. The solid obtained is purified
by flash chromatography on gilica gel
(dichloromethane/methanol = 97/3), to give 0.68 g (73%)
of a yellow powder.

MH+ = 941.8; melting point: 165°C.

Stage D: 3,3'-{Ethane-1,2-diylbis [imino (2-oxo-
ethane-2,1-diyl)oxy-3,1-phenylene (2-
methylindolizine-1,3-diyl)carbonyl] }bis (6-
aminobenzoic acid)

The solution of 0.61 g (0.65 mmol} of the dimer

obtained in stage E above and 1.6 wml of sodium



Exanpl es 107 to 109 are prepared by dinerization of
met hyl 2-am no-5-[(1-brono-2-nethylindolizin-3 5
yl ) carbonyl ] benzoate (described in Patent Application
W#B8055073486k 2w t h the appr ate boron
or di bOonl c acids (Exanpl eg@%G to R68). b%‘r%ﬁ%b%ﬁ?oooom
110: Disodiumsalt of 3,3 -{ethane-I|, 2-diyl b| s- 10
[ | BYABPZi8%0ef hart®: 2 iR diLyl RdxyoB, ﬁ:pmmlen@(@pmm is
- hedekbzikre1b, 03tdlﬂdx) caf bervldddi S48~ 881 PREENZOKC into 500
amg‘? Stfage A g

n@!S(%q [%qT% ?%rtssaP5*9n2 containing 0.22 g of
oxpet heryhphdipdjoFenreshybhadel.i zitte 3mixkhear bonykktracted

5 be?%?ﬁt%t£ The ‘EureToé grggngc Ehg%éﬂgg)waéhed with a
[ (&abu@n’oeg nmthgld)mmdcﬂqlzam{m ybf) cavdiuy| Jddrzdaies dried

gd8§EE' b§<? i@?PﬁéeﬁB f@@l I%}?{H ?&E\é%%% t%fe?igze%e% 6r8duced

1, BrESHPé%ab&r@ aﬁe§l§11§ pﬁ@no&lﬂh@e@@t &Y( @@mgegclgsmn

20c:5roﬁ{§§§§khﬁﬂ ln Pahent fnpldgate on WAROP40843%3) , (y -
10 % ggel) é f PdC 2 dppf%%rqln 22 m of & nolar

sof t¥Foh FOBBF‘E% Plm BrREs Bat ' Zd oGk e bioy, powder are

di obt hoxgdt hane is heated at 100C under argon. After 2

hour s agg+4 hgl:dgs a further 100 ng of PdCl12(dppf) are

25 added. Aftéer 6 hours at 100C under argon, the

reaction nmediumis allowed to return to anbient

tenper agyageand is then filtered. The organic

solution is washed wwth water and with a saturated

15 sof uft oot ofodrafiem orydeoxidei ed oMér s®diagded to the

Subwﬁlﬁéﬁsﬁﬁﬂ Qﬂmcemratged bosdr ¥iRSS. 89 Tthe r§§b§k‘§oxy11c
| ash chromat ography

obt ai ned pur r
S|‘T-“I:%§ dchH}ro ?h&’l’f@/c&dllé‘@pr 65@8 et]:iﬁel:Ln 40 ml of
grtaeltleamoi- 1U®J/e0 golufd d00) s tdbrg:ta/kﬂ:ﬁatBéld gto7 BfyridssA and

e w r. 15. t| n oint: 81C 35
)ét gllég 88 8{ F{Eraﬁmea éL%( rre@hoxyg:a Bhy e in acetone,
20 be‘ﬁlzbwlfe - gachyd T bl uzdarlxgac}xpmen@uy)s@ea.macmg of a

VV&@ﬂﬂJ&Q@Qﬁ&ér a§2805tE§HéER%QQ%AQQBQ5églIbe4Sﬁhy}!0”
g élng pgygt) 237¢° am no=s°

'H-NMR [ (CDs;),S0, 250 MHz]: 9.00 (2H, d), 8.50 (2H,

broad t), 8.23 (2H, s8), 7.36-7.54 (6H, m), 6.92-7.08

25 ({8H, m), 7.00-8.00 (4H, broad s), 6.80 (2H, dd), 6.62

(2H, d), 4.55 (4H, s), 3.25-3.35 (4H, m), 2.06 (6H, s).

Example 111

By following the processes described in stages C to E

30 of Example 110, Example 111 is prepared by dimerization
of (3-{3- [4-amino-3- (methoxycarbonyl)benzoyl] -2-
methylindelizin-1-yl}phenoxy)acetic acid (stage B of
Example 110) with hexane-1,6-diamine.

35 Examples 112 and 113
Stage A: 4-{3-[4-Amino-3-
(methoxycarbonyl)benzoyl] -2-methylindolizin-1-

yl}phenoxy)acetic acid
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({1-[3-(2-tert-but oxy-2-oxoet hoxy) phenyl ]-2 .

nmet hyl i ndol i zi n- 3-yl } car bonyl ) benzoate in 11 m of
trifluoroacetic acid and 35 m of dichl oronmethane at

5 wobbepy/beppgsature for 4 hays. The re@@&/@ﬁzﬁseﬁ/eﬁbosl
IS poured into water and the m xture is extracted wt

di chl oronet hane. The organi c phase is partially
coR¥eAPraP¥dnTartdia Her 99978 pleerpiPate iflose@sss A and B
fibfered andgmyﬂﬁxhvmth dllgqmropyl et hergand-theamino-3-
1 drkgdk |ve g % ggZ@@ yel | qw powder. MA
S88EBoRRERTPREY brRzOadcs %&&alendo izin-1-

3 ﬁl}ﬁﬁbhaﬂgéacétdcy@mxﬂ|isnpt8paxed from tert-butyl [4-

th I I - | i,ndol -

T8 S S 57 S BORY Y oS dd Rar R PRAEbeRz0nt ¢ 0. 55
n1Y¥BPQSnﬂHEﬂ?C©tatBIdﬂﬁﬁlﬂﬁﬂﬁﬁiﬂﬁ}ﬂ;]dE@pr(EEd6ln Patent
TR o IS A5 SE0R080, B L 2L g 2 g
ani hd=Brene: ?3%53&’%;&9%#56@%brérhyﬁ]rb@nz'élbenzoate

met hybepdebaziA- @aﬁbhﬁaﬁx? mxbhh@@&omz@@sgzsﬁv@f 10
| am ne are

m nut es,.__66 0, 98 of ethane-1

added. fHe ré%%é WﬁgﬁF iROLRF i r23° &t - anbi ent
tenperature for 22 hours and is then poured into water

and extég %ﬂd with ethyl acetate. The organic phase is

25 washe tﬁ a saturated aqueous solution of sodium
chEsrrpeesdrill anst 388 uarsul phainedd onéediloatiag the

Unﬂﬁécé@ﬁégege%%ﬁéﬁe1nT@%a§%|s' & QR &l Nod ERamtidf126, by
y_.flash chromat ography on silica ge

(d%fﬁ%%%%%ne/ Rt hantt - £ ol s3mire- 3t (Bephegygarbonyl) -
(7B&ﬁzo%2%02 BeyBY I OMEpONEeh -1 Mit } 5h8Abx§) ateltiicng acid
p0|n

t?Ethd%%hinﬁ gl%?%?@?fﬂ?no(Zaﬁﬂo hexane-1,6-diamine,
eth@ﬂBEQtivdlyL)oxy 3, | -phenyl ene(2- 35
met hyl i ndol i zi ne- 1, 3-di yl ) car bonyl ] } bi s(6-
am nobenzoi c acid) The solution of 0.61 g (0.65 mmol)
of EXamp lesrl14 obPal hbd in stage E above and 1.6 m of

Q%yUHHQE&ZQQ7H§§Q3%§oceé§QS ngE&EB%QpZﬁpogggées A and B

h oxi de net suI hoxi de i s
Y % p&e 64 then stage C of E& P

ample 54, Examples 114
to 11lé are prepared by dimerization of methyl 2-amino-5-
{ [6- (2-aminoethoxy) -1-methoxy-2-methylindolizin-3-
yl]lcarbonyl}-benzoate (compound obtained by adapting
the protocols described in Patent Application
W020055028476) with the appropriate dicarboxylic acids
{Examples R62 to R64).

Preparation of FGFR agonist heterodimers

Example 117: Disodium salt of 2-amino-5-[(1—{[3-(2~{[2—
({[3-({[3-(4-amino-3-carboxybenzoyl) imidazo[1,5-

alpyridin-1-
yl]amino}carbonyl)phenoxy]acetyl}amino)ethyl]amino}-z-
oxoethoxy)benzoyl]l amino}-2-methylindolizin-3-

y1l) carbonyl]dibenzoic acid
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heated at 100C for 10 mnutes and is then run into 500
m of an aqueous sol ution containing 0.22 g of
pot assi um hydrogen sul phate. The m xture is extracted

5 wot hoetligboagst ate. The argani ¢ phase i scwashed % bBoosy
a saturated aqueous sol ution of sodiumchloride

dried over sodi um sul phat e and concen&rat ed L{Jnder
reduced**pPBssure. The Résidue is pudrifed{Bylsiar{d(3-{3-

%cldu& omb??bymanyogaabbgzgzm SegFZ;?é&tahbrbH%@t@ql) a\%ﬂd};] -
i me Q (7 0 el | ow
are a| fig ﬂaﬁ/gh }:Bg.fi?“?.dggé%é’ﬁ‘é/%fyﬁ'é 1591 gazT, }
sodi um hbdnoxﬂjecéﬂ;yw am$naddetylod amhao]saspmtm:@f} -
424 ng ggnggjd gL} gof the dicarboxylic acid obtained

I ng

in the prece stage Din 40 m of nethanol. The
soPutffon tils cdﬁc@ﬁtra@@élﬂo d@@neﬁmﬁhyh&unml ido.34 g

ob @i oedmhs1t h t p ac f and
Fég unrgler La%m@g ahEl §EQQ? £ n1 TFow O\Ndredl‘ 32 9

ob? amHed) (o‘?%oa’iet‘.}ﬁﬁ@al-rt [hl*rmI)mn%rm%@ybbm@@hmn 3-
233713) céfbMRIéﬁD@)(%DflaéQo%zk 19209n62Bendbatd 50

d 73877
b bhee b8 kg et bRl yodi 760 (183684 5SP)” gy adaea
(2$110fdﬁ$$1‘66f6}2 €2H1.d) ,94( 55624h'lmc>3)) cif 25; 8! 3§e1£14d1'he 1,2-
111.B
njdl?lﬁ?S @ﬁknék% o§§@€H fe= % 1 O§H Eg E&nﬁsﬁg - acid

processes described i n stages’
116ExaRkd| &1B11 ﬁ§89ﬁ@§adedlrby 2<;ﬁ medr | 24t i dhchbpromethane.

(3rd 8- k4aa0kBA- %u&ﬁ%&%@&%§a£999¥éabQEZQﬁﬁgléﬁt temperature
l'indolizin- i?phenoxy) acetic acid (sta % %?
Ex%?\% * S EPPP‘ hERER TOW SR ke, aw% o aqbution
andf 1]:ﬁ.c:‘5&ﬂingmaﬁkle A-§8e| ﬁ%ﬂz‘ﬂ:miﬁate obltalnedl. is filtered

0 r bon met hy olizin-|-
y:‘%ﬁ%eﬁé%y aoge <')’Pac d %%WOS%%‘?S aqyegns solution is
1¢§ﬁﬁﬁd0@@@5&xt5§cteﬁlwmthgeth@lpmam&$$ea The organic
dgﬁﬁéepe@s' Qia%ﬁl%gieswzﬂl@ngager i ARLE 429ed over sodium

4- am no- 3-
sulp ate and concentrated to dryness. After

purification of the solid obtained by steric exclusion
chromatography on Sephadex® LH20 gel (N, N-
dimethylformamide), 240 mg (41%) of a yellow powder are
obtained.

MH® = 894.5; melting point: 196.6°C.

Stage B: Methyl 2-amino-5-({1-[(3-{2-[{2-{[(3-
{[(3-{3-[({benzyloxy)carbonyl] -4-
[(trifluorcacetyl)aminolbenzoyl}-2-
methylindolizin-1- |
yl) amino] carbonyl }phenoxy) acetyl] -
amino}ethyl)amino] -2-
oxoethoxy}benzoyl)aminoc] imidazo[1,5, -a]l pyridin-3-
yl}carbonyl)benzoate
0.12 ml (0.78 mmol) of triethylamine, 0.1%5 g
© (0.36 mmol) of PyBOP and, after 15 minutes, 135 mg
(0.39 mmol} of methyl 2-amino-5-[{(l-aminoimidazol[1,5-
alpyridin-3-yl)carbonyl] benzoate hydrochloride (stage B
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(et hoxycar bonyl ) benzoyl ] - 2-nmet hyl i ndol i zi n-1
yl } phenoxy) acetic acid is prepared fromtert-butyl [4-
5 (4,4,5, 5-tetranet hyl -1, 3, 2- di oxabor ol an- 2-

ylwpheooxybacebste (CAS 7699831b7-4; desch@'@?‘FRQOO'?/OOOOSl
Pat ent Appl i cation W2004084813) and from net hyl

[(‘FJ[-J1 br'ﬂaﬁ'?ﬁllileneﬁw iAol FziM- 30§ Pedtsdmatpdifasaaanide are
(deddedbegdutaePatieal yADRL catyzon ﬂéozogﬁoﬁﬁﬂrﬁiﬁel 10 M the

andg%%xiér]e(l:g%?: gg’g’@ﬁ} = IJOW ﬁ%ggﬁe Eﬁ&gpl Sglved in
dekczi béd ofn M,alg@sn@tﬁxylEarﬁnaEmaimlﬁndéﬁ iyt rcen. After
di oqg..of. ho rbonyl
be%“?%*f?*% B ritent (et TRLAOK B d g o ot
V\A]?EhB haﬁeaiﬂdﬁddl aftes d:6d Heaysne-ihes-wharh iy mixture is
r esppet by el yeh 28 Examaé@ﬁyi%rhamlgé Qﬁdagi‘EEéﬁ}gdt 22

processes described in stages A an anmpl e
then stage C of Exanple 54, Exanples 114 to 116 are

Hmamma _b;zooiit @rb)zatlsidmitcpf oHEE;.E!YﬂedZ Fd&&dﬂlréted estér) in

-{.2- am neet hoxy).-.1- XY -.2- i ndol i

TR A R i OF oS A BRr L 6a By Afapiatey added

th‘éZp‘nqnt ocobs deswatilyed in Pa&re:ntoﬂ}p[(reamnmolmldazo[l 5~

476) acid

]awff’np DIPEeSYY) (b OB EPRLARLLELS L SPOIRINLESTRAHE 10

hel% *r o8f ety iptdvdieaingr: Rsodpuhisakt dtfemperature, the

2 ﬁéﬁéﬁtéﬁ[&éeé[§0€2e§BZVe the mlxture ig heated at 60°C

% é 4- am ar boxybenzo il m daétf[e

S/ i 4F nPPUs8 %Ef’)‘f:’d? o"ﬁ‘}‘ﬂ?%h Aok t"yﬂ%‘?ﬁiﬁ%?mlne
(Hdnd]Sanvmp}eﬁleBOP Tge rfﬁctlonlmlxture is filtered
0 me zi n- _3-

yﬁq%i ony??g %er?lzb%aclnac &Wﬁ%bg %O%ﬁS stepif exclusion
PCHRREQOTS CAO0H1  Strage ,Sep&a{d&x[@(Z { LE39{[ ( 3g¢3B- (N, N-
[ (DenzathPXy) SR 11 -41[ G @ffggg%gqbﬂqkowder are

{49
benzoy] }- 2- met hyl | ndoI I zi n-l - ]1 am no
piRAdA%E et yI ] ami no} et hyl )am no] 2- oxoet hoxy}- 5

benzoi avrci-d 1187.1.

Stage o 3-{2-[(2-{1(3-{[(3-{3-[(benzyloxy) -
carbonyl] -4- [ (trifluocroacetyl)aminol benzoyl}-2-
methylindolizin-1-yl) aminoc] carbonyl }phenoxy) -
acetyllamino}ethyl)aminol -2-oxoethoxy}dibenzoic
acid
0.2 ml of scdium hydroxide (1 M) is added to the
solution of 71 mg (0.06 mmol) of the heterodimer
cbtained in stage B above in 1.2 ml of dimethyl
sulphoxide and the solution is stirred at ambient
temperature. After 48 hours, 0.18 ml of sodium
hydroxide (1 M) is again added and the mixture is
stirred for 24 hours. The solution is then run into a
saturated aqueous solution of potassium hydrogen
sulphate, and the precipitate obtained is filtered and
dried. The solid obtained is purified by steric

exclusion chromatography on Sephadex® LH20 gel (N,N-
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0.73 mM (5.23 mmol) of triethylamne, 0.34 g (0.65

mmol ) of PyBOP and, after 15 mnutes, 0.32 g (0.65

mol ) of benzyl 5-[(1-am no-2-nethylindolizin-3-
ylweagbenybbo325(trifl uoroacekyl )am no] beﬁé@??ﬁzé@ﬂoooou
(described in Patent Application WO03084956) are
successively to 1.1 g (2.62 mmol) of 3,3 -{ethane 1 2-

di 1B Py HEABPausset hare- 2ivedi 94) ®g/] Ydikenzof c aacvdllow
( Exew@ée. R13) suspended in 26 m of dichloronethane.

The reactjon mxture is stirred at anbi ent tenperature

15 for%ﬁﬁhour%ﬁmﬁj then poured into a saturated

solution of bicarbonate. The precipitate obtained is
filteregd, . d then dissolved in water. The aqueous
solution aC| dified and extracted with ethyl

act? at e nlTheforgpaium pldgsexiseanashedni tlrewadddedndo the

t hesn gt { &4 eyebssqgjl um%)z%&‘g?t £aRe. Cgﬂ‘?@eﬂ}ar dé%bﬁé’d in

dryness. After fication e SO

st 8L ekcl %}%‘P%‘hp 1@hr%@raﬂégr%%hwe§ﬁ138@dhadré&?r)Sq_lrhIZ@OH is
getohdeit rait a8t Ry fd’fﬂ@é‘%@'ehndz“&érgseﬁl% i dakeh! M in

wdl bt ed = 89 I ti
B 820 S etthy 2 Fanirocs: (19 | (3t pd (g (geouu
{[48- 539F(hfewzwao>&ydmbgwl ]g:L|4f}e 216 g (67%) of a yellow
n ,
rrel%[%wﬁé (?P%g%%f% %g%’ ng] l?:glér{bonyl } phenoxy) acetyl ] -
am no}eftl¢11,/¢:)ragnm:}ng- 278.3°C.

oxoet h y4 [ a 5, ri 3
Corponits SerCo T BRI LA (e )
ne

ethy1 Affine Proath ¢ - (B: 88 rﬁ%ﬂ) bf PYBER 4Ad, aVterd.9s
TH NUbeDadl 39) nga (3@'339 gl puof wyet Bybs (11, 4), 8.19

[d
a]@@]h d?g 3(7yl &ny?%g @gteqﬂﬁ&ro&#orfi%'(ﬁ'a{s@e (2H,
BdAD,204)76D802;125 s) 132 . 57PCZHFRZ0Q7/20C00%1 4 20f (4xampl €1. 96
53@6@@ 6 mM of N Ndinethylformam de are added
succe33|vely to 232 ng (0.26 mvol ) of the carboxylic
acid obtained in stage A above dissolved in 1.2 nl of

N, Bk hTRd hy1 8 o1 fBfR Hen8NdaN tNide’ 088 f I ({1- [ (3-{2- [ (2-
{[(4-{[3-(4-amino-3-carboxybenzoyl) -2-methylindolizin-

1-yl] carbamoyl}phenoxy)acetyl] amino}ethyl)amino] -2-
oxoethoxy}benzoyl) amino] -2 -methylindolizin-3-
yl}carbonyl)benzoic acid

By carrying out the stages A and B of Example 72,
Example 118 is prepared by dimerization of 2-amino-5-
[{1-amino-2-methylindolizin-3-yl)carbonyl]lbenzoic acid
(compound obtained by adapting the protocols described
in patent application WO 2003/084956) with 3-{2-[(2-
{ [ (4-carboxyphenoxy)acetyllamino}ethyl)amino] -2-
oxoethoxy}benzoic acid (Example R69).

.Melting point: 213°C,
'H NMR [(CD;),S0, 400 MHz]: 10.05 (1H, broad s}, 9.96

(1H, broad s), 9.13 (2H, dd), 9.12 (1H, d), 8.30-8.38
(2H, m), 8.11-8.15 (2H, m), 8.06 (2H, d), 7.70 (2H, d),
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5 stirring at anbient tenperature for 4 hours, 0.14 g

of PyBOP is added. After 16 hours, the reaction

mxture is diluted with N, N-dinethyl formanm de and
fihbepedy /deokhe 100 g of sohizd abtained faeyir¥abed /000051
ester) in 10 solutionin 1.5 m of

N, N-dlnethﬁlfornan1de are added 42 ng of nethyl

2- anf Ro755P ( 148mi i BeXo[ 138, dPpyri7dil$- 3(3H,) dd), 7.00-

;:avbogy:(]qmanzgate @y@go@?}?rl (der atnfﬁl 10 6t ﬁlG of2u, Ve 4.59
ri nt tenperature, the ac

LR SIAR R AR I A B, 1 as

48 (hHYr s) afit @B manlng )addedoi4 .ok dfiotri efhyl am ne

and 52 ng of PyBOP. The reaction mxture is filtered

and the solid obtained is purified by steric exclusion
chExampber diifs oRiseghudexgalt LHZO Jeaminp G- ({1- [(20-{[3-
di yRtoyihor 5eBheBbx ﬁlnqayig%mgfchexyreb' AR 831G i n -
20_obt ai ne M-+ _
3- ?2Y}19*¥?(% 9[?31%31F668nhyﬁeﬁvrlcos 1-yl)oxyl-2-
ca?ﬁa?yllnﬁoiihnntbr?nqaaeb»h}%mbaakaeaze&h? 2- 25

met hyl i1 gdol i zi n a r bony £Nnox
acetyl]gﬁ?HS}ethﬁﬁg ngfgg gxoetﬁ%%%?ﬁ?%e% b1 8- [42pgiodo-
0. 2;&19012sbﬂima+h9ﬂaoxadeoéllwylbSxymdedethhg 2-

S 0 erodi mer 30

R S A S e R

sul phoxi de and the solution is stlrred at anbi ent

teppenat ur g, o ARLST) 48.A0ULSE 2 O #f&lsllylamlde
hy?rOX|de (1M is again added an e n1xt els
sti?radf 8P18EIRBUAS rheraRft lut #bn- P§°Fh@@qﬁﬁwﬂ#ﬁ¥P%ﬁn is

35a8akdar aﬁe@p@qtsequswotubl %th{ agsi lamdngir 09€84 mmol)

sul phate,  an pre a |ned 1s fil tered and
ar o FRERY0I | o A b U ST O by A EREY 2 -methyl-
exthdsl bnich? eyrht ogrlaphyl bheﬁeplaad ex((de)sdxlﬂ@cg ein(Nthge F

V[%EOOE#%%&ﬁhnﬂaelsg HQJ/ OQ%{Ooggé}aPydro Fan The

di met h to give
p @matkpn efggGrgd pgesp@géape is observed The mixture

is allowed to return to ambient temperature and 18.5 g
(33.9 mmol) of 1,20-diicde-3,6,9,12,15,18-hexaoxaico-
sane are added (Example R1). The solution is stirred at
ambient temperature for 18 hours. The reaction medium
is poured into a solution of hydrochloric acid (1 M)
and the mixture is extracted with an ethyl
acetate/tetrahydrofuran mixture. The organic phase is
washed with a saturated aqueous sclution of sodium
chloride, dried over sodium sulphate and concentrated
under reduced pressure. The residue obtained 1is
purified by flash chromatography .on silica gel
(gradient of dichloromethane/methanol: 100/0 to 90/10)
2.3 g (53%) of a yellow oil are obtained.

MH" = 773.1.

Stage B: Methyl 2-amino-5-({1-[(20-{[3-(4-amino-3-
carboxybenzoyl) -1-mathoxy-2-methylindolizin-8-yl]oxy}-
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45.5 pl of sodium hydroxide (1 M are added to the
solution of 23 ng (0.02 mml) of the diner obtained in
stage C above in 30 ml of nmethanol. The solution is

conoentoayedosasdryness and tlig solid is bekePREDOIN000051
10 acetone. The solid is filtered and dri ed under

C,tor 48 h ¢ 16 79, of
veb18up - Boudisr P aheBaranLeare Loy hony ] nar Berbvismdel 1zin-
278-$C}carbbivRl) bERAPASE, 250 MHz] 10.90 (1H, broad s)
15,10, 0 (1H. d), 9.12 (1H .d |
.35 (Th by 82 PBRLTp oge ittt ppraroghyan Shjylamiae
5 10, S(MHsoéyltmno@nst@au(eh@ﬂ “B B rider dojtréaéd are
fﬁzé'!ﬂdeéd) drélp@ls(az""tg)th% éﬂgg’i'ﬁns £ D % |391 4%}@&" mmol)

LySi ne sa
2-2ki ndﬂ%"-l'eﬁ{ll [(%Fqnzlrﬁce*z -[(1- hydroxy 2-methylindolizin-3-

{[&ﬂﬁééﬁbéﬂyﬂﬁbéﬁéﬁgﬁég ggag i no élt gﬁ%hg%&ﬂﬁ% ZiBation
X

ox%gé %@é?f@%%%%@ﬂ an;'r o] - 2“ﬁet h{PiEi ndBPFfP vgrofyran. The
y| fcanbongh ) beEnzei ceali pr8yisht iy NG s0Ubbédevedagdes Avhich
g?ﬂegl ;tﬁgﬁggb%fzihfﬁg¥€8glg %%a%gdpEﬁp%k% f@g obtained
[ (18 aftREe2 2nealgre nilsl iegided- IHe asbbuyidbensoiat iantell at

(c | t g ol
30%9%2&%? @S Eﬁ‘f&é‘ 2 o0 0 hock ;;gg B e Biaiun
3-¥9- [p?ure into a saturated aqueous solution of

{[ﬁ&@@éMY@@EpﬁéyéaﬁﬁHylthén}nﬁ%}tﬁtr@Wl)sa@Ma&ed with an
oxqglﬁpxygbe%z C aC|dP&§% Eﬁge Mel ting point:

218¢CY A R CLYIFE AL XS D5 ( TRE brejgenic
S)Qh&€96ls( Mashedadish H. kat@%Htedd)aqtﬂedu?s(bH,luﬂi)lon of

5 % 8@%2)%007/%%’0%515 oVBE, Magihd® btk | and

7.0 Cemr W mpnder3s tediced), pEekGUIRH, d@he 7.08sidue

chggca(sfrféd M g ?121§§'f§.e217 }:(y2 H 1 g@h gyggmgégg{gghy o gilica

1.9% @qua%i)efit 9?%3#155*) Orlowlia et : J100/0 to

90/10 0.42 g (67%) of a yellow oil is obtained.
MH* = 969.3 with RT = 22.05 (method Aa).

Stage C
By carrying out the process described in stages D and E
of Example 7, the saponification of the methyl diester
obtained in the preceding stage and the salification
with sodium hydroxide are carried out (disodium salt,
4.5 mol of water).

Melting point: 280°C.

'H NMR [(CD;),S0, 400 MHz]:. 9.07 (1H, d), 8.60 (1H, d),
8.12 (2H, d), 7.55 (1H, d), 7.34 (2H, dd), 6.96 (1H,
dd}), 6.71 (1H, ddd), 6.52-6.60 (3H, m), 6.36 (1H, d),
4.22 (2H, broad t), 4.06 (2H, broad t), 3.83 {2H, breoad
t), 3.76 (3H, s), 3.46-3.67 (22H, m), 1.98 (3H, s},
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5 Exanple 119: Di sodium salt of
2-am no-5-({1-[(20-{[ 3-
(4 am no- 3- car boxybenzoyl ) - 1- met hoxy- 2- net hyl i ndol i zi n

woVbboxybsda859, 12, 15, 18-hexgoxai cos- 1- #&i@%ﬁio@7/000051
nethyllndoI|2|n 3- yl}carbonyl)ben20|c acid 10 Stage A

thh% 2-am no- 5- % gﬁéo i odo- . _

112345, $8- HERGox A 0BX PLPRBo Bl - TfRAd - @ignal 6.0-
mes hyl ppdpl i zi n-3-yl }carbonyl ) benzoate 12 m (6.0

mol ) of potassi um hexanet hyl disilylam de 15 (0.5 M
solution in toluene) at -20C under nitrogen is added,
drEpsmske 120t hpisodiitmonsalt2. ff g ZSwﬁﬂn@nmL){sot(zo-{[B-

i RSt Mea e N ROt o1 AR HASHY - 2R R ipdatttn-
fsthhpxﬁ}i§ 6n9552n15018thexanydugbarénlehuer1-
f o &8k - @fmétﬁfﬁlﬂasmmaﬁe %§g§g§gﬁg§?bemsm acid

mxture "is allowed to return erature
ah%ylgagrglngggug ﬁﬁ§|Pr@pess described in stages B and C

(1 Ecif) Erbﬂﬂme3lﬁr?9 h%:la:hﬁalﬂa% maggap@gpa&aae fch akited,1 -
anpl e o) n irred a
{ ABEDET ST el Pof (18 HOUPSS" nd Foatt: ofi- hednanrsgoRsL-
powlbdxyhtb meShbmy+mnmethhyﬂndohh.ﬁne3a0|d (1 M and
];&5 Qféed(d\@st& %%c?.t 5.‘%{' sta e Exa.mple
acet fe €

uran m Xt ur he " or c phase

wakhed V\mlﬁia g@&ttma]t ed Zpmiows sol Lﬁﬂwﬂmxssofmwhoxy 2-
Chh@idﬁflnéélfﬁlﬁyffyﬁpéayﬂbﬁyiPHéﬁSoéEQ CO@&@Q&{E%Q& in

30 un reduced pressure. The residue obtained
puFF392d Hy OFl 28K BRI 8net blyr apRi G | 81Gel 6.1 mol of
(geaekkent of di chl or onet hane/ met hanol : 100/0 to
90/10). 2.3 g (53% of a yellow oil are obtained. 35
WMH = 773.1. Stage B: Methyl
2-Med mnG-p$ingf ( 20741 3= (4- ani no- 3-
car boxybenzoyl ) - 1- net hoxy- 2- met hyl i ndol i zi n- 8-yl ] oxy}
WQ 2007/ 080325 - 135 - PCT/ FR2007/ 000051
V6L MR [ 6CD-82RexadPAi &Fll:- VA )ky] 1R, ndi hyl8i-edol (1H .n d)

- 8-y } earboay)) benzaat e 3. 8&@6)"1 (71ﬂ4 (h‘%‘iliﬂ)m f 6.85 (lI—I,
d% Ssi um exaneth§Id|S|Iy am.d solution in

eﬂef -ar 8268 Jrder ™t rbgén ér 5iaddéd21 (2H, broad
drmpMAseo3tqzmheh%Had|@n ofs . @36&2H(]bﬁga@ngb) 3.80 (3H,

s}, 3.70-3.77 (5H, m), 3.46-3.65 (ZOH, m), 1.3 (3H,
), 1.91 (3H, s) (the -NH, protons give a broad signal
6.0-9.0 ppm).

Example 121: Disodium salt of 2-amino-5-({1-[(20-{4-[3-

(4-amino-3-carboxybenzoyl) -1-methoxyindolizin-2-y1] -

phenoxy}-3,6,9,12,15,18-hexaoxaicos-1-yl) oxyl -2-methyl-
indolizin-3-yl}carbonyl)benzoic acid
Stage A: Methyl 2-amino-5-[(2-{4-[(20-iodo-

3,6,9,12,15,18-hexaoxaicos-1-yl)oxyl phenyl}-1l-methoxy-
indolizin-3-yl)carbonyllbenzoate _

By carrying out the process according to the protocol
described in stage A of Example 119, methyl 2-amino-5-
[(2-{4-[(20-i0do-3,6,9,12,15,18-hexaoxaicos-1-yl)oxy] -
phenyl}-1-methoxyindolizin-3-y1)carbonyl] benzoate
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of nethyl 2-am no-5-[(1-hydroxy-2-nethylindolizin-3-
yl ) carbonyl ] benzoate (described in patent application
WO 2003/ 084956) in 7 m of tetrahydrofuran. The

f opgBRbOM /@B 0825€d precipi tahgy s observederh Br¥Bb6P 000051
10 0.5 g (0.65 mmol ) of the iodinated derivative

obtai ned in stage A above is added. The solution is
st i PFenatol bhbildht prerpaes: ub¥ farkaBtber s.offhaethyl © 2-

reaginéns nf@iz UM - h§aresiBlchPl 9 -2 -sREUCAL A0 RAUSAWS 3 -
solrglon 0 Egta33|un1sulgggte and the mxture_is

ex¥ T AEFEBCWY t hPSRZ23 6 HyPmRosng: ot mas dibfafapt ing the
mptotecolhe or giwdcerilpb@se | sinvashegavehh a sagppatedtion
a 0 [ of sodiumchloride_ .dried_ oye
sg@?u%§%%?ggg%geénd c%ﬁ%gntrat déﬁh%%+°$%aﬂcéd§’12'15’18"
presxsapraigheanesiByampdbt Blhed is purified by flash
chromat ography on silica 20 gel (gradient of

di ch] or onet hane/ met hanol : 100/0 to 90/10). 0.42 g

(67) e3P yelTHl AT + s2bbtaimed. (rhedolb: 3 with RT

= 22.05 (nmethod A). 25 Stage C By carrying out the
process_gdescrjbed | tages,D apd f nple 7, the
saponif%gﬁ??oh‘ogekﬁgingfﬁ?FnﬂrgéﬂgF'?éﬁgggﬁé&3rﬁ4rﬁ@1n°'
precesirbgxgbeageonhll- LhneshbkiindblapinwRt 13 pliertixy } -

hygr ox§ de, a rgi isodium salt, s 2ol .

o erse T2 1R FELRERUL BRIV HIBIGR ¢ peiBy SaR T g in-
ME1¥l}oapbopyl) begzoage60 (1H, d) 35 8.12 (2H, d),

7.55 (iH~dhg 7 , -y .- dd 7

ddd), 6. gﬁa?aoO%H,éﬁg qu)?cfasg(%é ing % Z:f‘ﬁl ‘g}&f’“l
bratCTived 66 (2FRIBr Gacct) Example o119 pr geghiel)  2-amino-
3-§6({B¥ﬂ(307{3fﬂ§=3463m£38bb-B&rbéx?ﬁeﬁgb%l§)1-M€khoxy~
20074 0 OS%S_-_lﬁﬁ - PCT/fR%OQ?/O?%Oil 1.% gSH,.s)

(tHE O NEE i BT OhSPYFUR*Y! bF 08d” st gndP - 68 oRes2g=ppRps-1-
Exabipbey 12D m&k spti ndosaktn et - 21 hahnbohy { beht38t §[ 3-

5 : ; :
(45T 10" 3- 257 boxy BenP 5P T e o 2 HHGTHAT nddf i A15E0Y1
- B3Ry} - B{ by oydpoxg: 2 smaekubkadebszinyBypkyfatbonyl] -
Tesdioxa e et Nyiddudaigdd)- - ylihcar bopgyl Lpenzof Gaoi featson
By, carrglng out the process described 1 n stages and
CWO 2003/084556) with the iodinated derivative obtained

in stage A above.

MH" = 1031.3 with RT = 22.79 min (method A).

Stage C

Same procedure as in stage C of Example 119 (disodium
salt, 8 mol of water).

Melting point: 196°C.

'H NMR [(CD;).SO, 400 MHzl: 9.04 (1H, d), 8.80 (1H, d),
8.13 (2H, d4d), 7.56 (2H, dd), 7.33 (1H, dd), 7.13 (2H,
d), 7.04 (1H, dd), 6.93-6.96 (2H, m), 6.70-6.76 (4H,
m), 6.56 (1H, dd), 6.12 (1H, d), 4.07 (2H, broad t),
4.00 (2H, broad t), 3.62-3.70 (4H, m), 3.60 (3H, g),
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of Exanple 119, Exanple 120 is prepared from nethyl 2-

10 am no-5-({8-[(20-io0do-3,6,9, 12,15, 18- hexaoxai cos-

yl ) oxy] - 1- met hoxy- 2- met hyl i ndol i zi n- 3-
ylhoazbonybabepgoate (describhed in stage ﬁc@?pﬁ%@ﬁﬁ/@ooosl
119) and net hyl 2-am no-5-[(6-hydroxy-I-nethoxy-2-

nmet hyl i ndol i zi n- 3- yI carbog&g%benzoate (described in

15° stagd PP of 2BHanple 119§ di®im §aihe, -BH4 peovtons give
wed e oadeb i dngl Pei L 5 . 67%%1 )20 1H NWR [(CD3)2S0, 400
MHz]: 8.89 (1H, d), 8.60 H 8.12 (2H, dd), 7.48
(1H, dd), 7.34 (2H, m, 6.85 (1H dd), 6.53-6.60 (3H
MPréplratidh dhﬂ/éerdﬁéieﬂﬂéﬁubftﬁhe4ﬂ$&dﬁﬂdtdﬂuﬁﬁﬂ in

g0 it e S il 1 340 e

eovelH? protons give a broad signal 6.0-9.0 ppm.
Exanple 121: Disodiumsalt of

2-am no- 5- 0-
ﬂ%ﬁb& bRYTRAEEIP Y31 Grde hxIFndr hexpozarpaane

CA% 15%39555F85h J.-F. Nleren artenti1| .O.
phenox exagQxaj cos- nmet hy
ﬂ%ofﬁﬁ PR e EEn g Tnanss, Soudeacst ahe H- VERHy Soc.
2 B4 o-5rg (R {4375 2876 0do-

3,6,9,12, 15, 18- hexaoxai cos- 1-yl ) oxy] phenyl } - | - met hoxy-

i ndol i zi n-3-yl )carbonyl ] benzoate 35 By carrying out
t X3 Ee R2 hckot Ui Piiedot heb pf ol dcdb -peutarkbbdptadecane

St age ACZ-% Exanel —10159—4 jret Byl 2- apk BPxDzh - Buchecker and
é(ZO i odo- 3, 6, 9, 12 15, 18- hexaoxai cos- 1 éa oxy] -
r

%PY%Q%oxﬁ?ﬂﬁﬁi|§ﬁﬁm3‘y1?§%rbéﬁ}lézben% &9%o
2007/080325 - 137 - PCT/FR2007/000051 (brown oil) is

PrERahete s I B hONEe ITE Y, 18 rerprrmar pEFAdgcane

yl ] car BeAg/| } GésZaatte Gconpbuhd oraidead d}y, ada@pMi.ng Fyles,

t e L nt plicati 5

23\83/08 ?hsﬁl% ‘3??352?%,86, R il a1, 59,
helx7a?o%ca1f'{:3ﬁsane (Exanple R1). MH = 835.2 with RT =

21.15 min (method A). 10 Stage B: Methyl

%%&;0%501{ freE ﬁo>(<3i ﬁg]olniozi n- 2- Vi Indadah2- [2- (2-
iodoethoxy) ethoxy] ethoxy}ethane
CAS 36839-56-2; N.K. Dalley, K.E. Krakowiak,
J.S. Bradshaw, M.M. England, X. Kou, R.M. Izatt,
Tetrahedron, 1994, 50 (9), 2721-2728.

l"l

Example R5: 1l-Iodo-2-[2-(2-iodoethoxy)ethoxy] ethane
CAS 36839-55-1: commercial

Example R6: l-Bromo-2-{2-bromoethoxy)ethane
CAS 5414-19-7: commercial

Example R7: Ethane-1,2-diylbis(oxyethane-2,1-diyloxy-
3,1-phenylenemethylene)dimethanesulphonate

0.46 ml (3.31 mmol) of triethylamine and 0.18 ml
(2.26 mmol) of mesyl chloride are added to the solution
of 0.40 g (1.10 mmol) of [ethane-1,2-diylbis{oxyethane-
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3,6,9,12,15,18-hexaoxaicos-i-yl)oxy]-2-nethy|ihdoljzin
- 3-yl}carbonyl )benzoate By carrying out the process
according to the protocol 15 described in stage B of

Exaopkeot}8gosekhyl 2-amine- 139 - PCT/FR2007/000051
5 ({1-[(20-{4-[3-(4-am no- 3-car boxybenzoyl ) - 1- net hoxy

ol izin:-2-yl]phenoxy}-3,6,9, 12, 15, 18- hexaoxai cos- | -
yI go}yﬁlz 1R8¥R |r#n&8ﬁpfﬁﬁn§J9F1}1@§|t@@ﬁml) bEfRDHal87573-04-9;
(2 yel Eow gull[c%chla& gr enar.ed mﬁ@l ky% a%cl OnM@gp thybg%%lls]try -A
r olizin car bony
- gﬁ? atae ('%%%I\é? ll%r?ggatéﬁ??app]ﬁ%'t wan ml of
2003+DB495BR ANk tatte radPnatxaanaiernvakbgenobt'ﬂmedolutlon

i n:st 103 3 mnth
l§h@%Ei&@e%pSgtie %g gl_rr?é’rpr%cé dure &8 |n gy ig‘gnc %‘f’n into
Ex Yiprechioriai s‘s‘tﬂjlldjm lsaft , agdndiheof miaterg. 30 extracted

Nb%ltﬁ@dﬁ@hﬂbro%%@ﬁaﬁ@*rwﬁ%[ofggﬁ% aggggéoq§$*% E?F with

9.04 ;1H d) (
dd§, S t§§a6fq qﬂﬂeoqs]gpigﬁ4on39fdﬁodpqp1qh}pr , dried

6 83eb. %ocﬂﬁlnln F@ullﬁ‘laYth 6. aZ‘ﬁid( éan@hté_’%t%g&H( &Ede@d) reduced
a roa
S Bheddlie o, 8008 L8RY) P68 Sh10t3 880, Baass obtained.

- PCT/ FWHEE@?/@OB%B 3. 45 3. 59 (20H, m, 1.98 (3H, s)
(the -NH2 protons give a broad signal 6.0-9.0 ppm.
Preparation and/or references of the reactants used in

5 ¥xampleni Rri on SthiyekEWiamxahp? edinlhbs (otyethane-2,1-

deﬁifiaﬁﬁ)]BbQYﬁ (BxeiBh&tR 1) benzenel
1, 20- Di go 9,12, 15, 18- hexaoxal cosane CAS
@Ig 11&91#

153399- ofi-&rerfjar FeRezeno J®) Cao, M. Raymo,
Di tF i ch-sBuchizoksr andJlp-P Sawvege, ahd ATp.Ghemwillianms,

f?qb/‘?’fmi o8 f} clsg éll )iEe%Sﬁ‘gﬁi? aaiéhgﬁb B obLhR)  CRRE2-2273.

118798-05-3; C. O Dietrich-Buchecker and 15 J.P.
Sagﬁéﬁﬁieﬁﬁﬂemi fheﬁactégégl §0&1§£$x 981;24 (EégﬂBle

T, 14- OFT odo- 3 “12-Tetraox etr decan
methyl)benzene] ’

CAS 263715-25-9; C.A. Schalley, G. Silva; Nising,
F. Carl; P. Linnartz, Helvetica Chimica Acta, 2002,
85(6), 1578-1596.

Example R10: Piperazine-1,4-diyldiethane-2,1-diyl
dimethanesulphonate
CAS 48185-66-6; described in 8v. Zikolova, R.

Konstantinova, L. 2Zhelyazkov, G. Sheikova, Turdove na

Nauchneoizsledovatelskivya Khimikofarmatsevtichen
Institut, 1972, 7, 117-22.

Example R11l: 1,3-bis(2-Iodoethyl)-5-methoxybenzene
Stage 2A: Diethyl 2,2'-[(5-methoxy-1,3-phenylene)-
bis (oxy) ]diacetate

5.0 g (35.7 mmol) of S-methoxybenzene-1,3-diol énd

then, after 10 minutes, 8.7 ml (78.5 mmol) of ethyl 2-

bromcacetate are added to the suspension of 3.1 g
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CAS 76871-59-5; L.A Frederick, T.M Fyles, N P.
GQurprasad, DM Witfield, Can. J. Chem 1981, 59, 20
1724-1733. Exanple R4: 1-1odo-2-{2-[2-(2-

i odoekboxrypebBoxy] et hoxy}ethang -CAS 36839@&3@20617%000051
Dai | ey, K. E. Krakow ak, 25 J.S. Bradshaw, M

Engl and . | zat t Tetrahedron, 1994, 50

(9 712?2Tm9%ggcﬁtx§ﬁg}@mR@ydr1de (60% dispersion in oil)

1- iﬂd&%b[ﬁ&(%flmdm%ﬁﬂ&@@zﬂﬁyﬁwifﬁﬁ@@@e @Ader argon. The

36839:- 55- 1:
1B BRR. 455 &H&‘ﬁo@%‘ix)%%ﬁé%gt EREPSAREUTFS. £or 3 hours.
CoﬁherGEwctEQﬂnmadfﬂm is diluted with ethyl acetate and

Et@ggﬁe& ridipy! bi %%%x%&@@ne é09%%%8i¥Fé%g Af potassium

phenyl enenet hyl ene) et hanesu ona
(3hgdragen) Bflrhdtd hphdnime saturered nsol@id@Bs mfl fodium

of cHes¥L aghl ogj de a&?légdedo§9rthe é&LHﬁ'onsuV&PQtéo Othen
et hane- | .bgl bi s oxyet hane

f
20%9%%@%%%*3 d1%9 dm@ﬁﬁfm ?oseeéf product is purified
2, HYdb%k@Mﬁt&g&ﬁ@ﬁ@nﬁhengihnge@ﬂﬂno di@H@brcmethane/ethyl

ham
Ch%‘?ﬁzg?r?/ A %&ropea% ot nén?3 hgé’% %(gykog}g/gggfzﬁg‘)m are
i eigtainedl. di chl oromet hane at -20C under nitrogen.
The solyft Qh o ih s, stirred at -20C for 3 hours and is
then run into "hydrochloric acid (1 M and the m xture
is extracted wth dichloronethane. The organi c phase

is washeeagetB: & 3At.U[ 68 Ak QKRBPLS, §%1&E:&§I‘e19é)1§£’9wﬂr)] -

chlori d‘g d%l ed. over sodi um sul phat e and concentrat ed
under r&HRERIELD pressure. 0.50 g (88% of a
coi@)urlnélss oifl isiehtamnedaludNitim= S3@iiddxanple M in

TSR orbfe! 9 ObERe] 10 Chres-meckes

ﬁ.k 60ngderBargabez ift ek FaaChng b‘/bOlRaylrrmheJ dalution to

St D
A %ﬁggr gaPIAgOUT navmﬂZC%L 8ng£ et“?% [ @Eﬁ% #%yﬂl 3-
R elnnlerf%)cl?la%oacyél@lwq:%RWTb. Bt 4- S(qirum@rzo in 6 ml of

metdyt peMeenelan is added. The formation of a white
precipitate is observed. After stirring for one hour at
ambient temperature, ethyl acetate is slowly added at
0°C. The mixture is poured into a saturated agueous
solution of potassium hydrogen sulphate and the mixture
is extracted with ethyl acetate. The organic phase 1is
washed with a saturated solution of sodium chloride and
dried over sodium sulphate, then concentrated to
dryness. 1.0 g (78%) of a white powder is obtained.

MH+ = 2289.5.

Stage C : ,
1.28 g (4.88 mmol) of triphenylphosphine and 0.35 g
(5.1¢ mmol) of imidazole are added to the solution of
0.43 g (1.88 mmol) of the diol obtained in the
preceding stage in 3 ml of acetonitrile, 4.5 ml of
ethyl ether and 2 ml of tetrahydrofuran. After having
cooled the solution to 0°C, 1.36 g (5.36 mmol) of
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CAS 263715-25-9; C. A Schalley, G Silva; N sing, F.

Carl; P. Linnartz, Helvetica Chimca Acta, 2002,

85(6), 1578-1596. 25 Exanple R O

Pi per agbngododadi yl di et hane- 34h- di yl PCT/FR2007/000051
di met hanesul phonat e CAS 48185-66-6; described in Sv.

Zi kol.ova, R Konstantingva, L. Zhelyazkov, G

ShéP%vﬁ affr (RVRSHa POSG IRRERS0 ZERRd6PALELSR yis stirred

Khatn kotarmmt seviidghenNaninshehUtat bkierts ddrfplature for

le R11: 3-bi s(2-1odoet hyl ) -5-net hgxyhenzen
%Ouﬁet]? 2{%(1%%%@ BEP 1.3, ﬁﬁgh%llé’ﬁ‘é) OF35s0dium

blbisuypbdtacdﬂ@%e!hﬁﬁge#ﬁﬁa&taﬂnhﬁthfethyl acetate. The

-1.3-dj.ql d..then, t t
8. &%8%8%{;@% sof“galesiq—heycfn‘f-lt%r ga?mggréflg{a Segr esoatljjdtgjgdn
t oSPReugus s witleof 3d1igdWORBH7/ 080828m- Istlphate and
PCJBEE@QQEA@QQOQ% dfgnégénm&ﬂeoﬁrﬁa@'%@Jaﬂgﬂc¥%(ﬁngfled

dlsper ion in oil
rO@aﬁ%%Pé%Yno% ﬁﬁélé?aar‘iﬁﬁln (Fhehlarqrakbang/ethyl

Statéedtat gara‘@u%m: tenpespb ute farr/eh)houssys &hegos) of a

aﬁ on ne Lumis g%lute with ethyl acetate and 5
wadhe emP?H S safuPat8d 8bueous sol ution of potassi um
hydr ogeMHsukphabedand a saturated sol ution of sodium
chloride and dried over sodi um sul phate then
concentrated to dryness. The crude product is purified
byExampiat oghbbhy oh 311 [Retapes-1d8 cdivtbhelpunk] dihghzoic
10z@c@tate = 95/5) . 5 9 g (5396 of a col ourless gum
are obtained, ,
2,2 - (%Aﬁ@tﬁ%%95? égpﬁenypene$ﬁmgf%§?§} ¥5Kdi ebhBRol X-A-
10Gd5fid@lf>yl i DhEum Bl sk ni om bydr i deeel Noicn, 1988, 110(5),
te{ig&Yf£Q§Ufan) are introduced into a three-necked
flask”under "argon. After having cool ed the solution to
0C, 1.0 g (3.2 mml) of diethyl 2 2' -[ (5- met hoxy-1,
2 eRpe; bi Xy ' t at t 6 n1 of
tOE£ i E%%an§§g agggggﬁghg' ?Pg%[&ﬁgnbwﬁ

oxoe hane-z,l—diyl)oxy]}diben201c acid

Stage A: Ethyl 3-(2-chloro-2-oxcethoxy)benzoate
32.5 ml (0.45 mol) of thionyl chloride and 10 pl of
N,N-dimethylformamide are added to a solution of 20.0 g
(89.2 mmol) of [3-(ethoxycarbonyl)phenoxylacetic acid
(A. Banerjee, M.M. BAdak, S. Das, S. Banerjee, §S.
Sengupta, Indian Chem. Soc., 1987, 64, 1, 34-37) in
200 ml of 1,2-dichloroethane. The mixture is refluxed
for 1 hour and is then concentrated to dryness and
dried under vacuum at 50°C overnight and used as it is

in the subsequent stage.

Stage B
2.95 ml (44.1 mmol) of ethane-1,2-diamine in solution
in 10 ml of dichloromethane and 12.3 ml (88.2 mmol) of
triethylamine are added, dropwise, at ambient
temperature, to the solution of 21.4 g (88.2 mmol) of

the acid chloride obtained in the preceding stage in




precipitate is observed. After stirring for one hour

at anbient tenperature, ethyl acetate is slowy added

at O0C The mxture is poured into a saturated aqueous
25weobubizgnsok2pot assi um hydnagen sul phat pcapgrbbe7/000051
m xture is extracted with ethyl acetate. The organic
phase is d wth a saturated sol ution of sodium
chi-éPi @é é’rﬁj dHFP%Br%‘@Fr@E}Gl um | EﬁaFéloflhe]n?’ exothermic

Comﬁ:enteabegtltea wdivRess ikd kgalfﬂ)sofﬁrg)ftl@e‘gﬂ?{:ﬁatlon of a
(0] e S O al age ,
B g s b e o T EBEsR o R e ATt e i bt ion is

nmobpbétiem dazel esmrar iaddedietidutrheisol atixedf at35ambient
0. nmol f the | obt in {. . .

or SCRPRSCFSge 195 m “of Mletoni AT Te, A H TR wieh
et ﬁychépﬁ@meahang mtlm mqmr@h@rs@n ipf tweashedi ngth a

COQ&@QrEBSdsmé{%\ Qud 0 Q61uEi36 9 65 3@ R Wdrogen
2007/080325 - 141 - PCT/ FR2007/ 000051 i odine are

ad@BEPPBFEI BRI Se SaFF AU P 19F readinp pecpgponate
2 aﬁurs md dhesd at oxeli endod Baper abﬂbﬁaﬁ:@r Hé%fckmeremg

solutio of s m bi sul phite
(1‘5)%lc r@x??a%?egr\)ﬁnteﬁset & bt‘la?‘fen%‘?ojr ahfEen up
phaseheptrashed ibitelresd slantdurdatlaﬂi,sdimtgm of9. zogil Uee%) of
chlLo over sodium sul phate and concentrated
ogdﬁ§%22385#ﬁgrcrude product is purified by
chronatography on silica gel (dichloronethane/ethyl
acgfrate gradi ent = 100/0 to 60/60) . 0.75 g (89% of a
10 white powder is obtained. MH+ = 449.0. Exanple R12:
3,3 -[Cctane-1, 8-diyl bi s(oxy)]di benzoic acid 15 CAS
112763- QEage ®. Ranprasad, WK. Lin, K A Gol dshy,

Soc. ., 1988,...110(5),
- 448'%01xj§7 °Ex Ai'ﬁurﬁlgiydroxz.de B8 m11%)  a3ded to the
3, SuspeEnhane- ];Jf2 e yh bsgs[|4m.r30(112\0120 of the ethyl diester
Oxpgt Bangn 2ok Al V)il DERGES Agl AeSladRA FINE tn
3-(2-chl oro-2- oxoet%g enzoat e %% &%ga 51 =n
fthﬁ|gﬁﬁtng(ﬁ$d§egﬁ§iuﬁ@|1Qp°c for hour. The clear
solution is run into 150 ml of hydrochloric acid (1 M).
The precipitate obtained is filtered, thoroughly washed
with water and then dried under wvacuum at 50°C, to give
14.4 g (85%) of a white powder.

MH" = 417.3; melting point: 282°C,

Example R14: 4,4'-{Ethane-1,2-diylbis[imino{2-
oxoethane-2,1-diyl)oxy] }dibenzoic acid
Stage A

4.9 ml (35.4 mmecl) of triethylamine and 7.8 g (17.7
mmol) of BOP® are added, under argon at 0°C, to 4.6 g
(16.1 mmol) of {4-[(benzyloxy)carbonyl]phenoxylacetic
acid (described in Patent Application WO2001060813) in
solution in 50 ml of dichloromethane. After 30 minutes,
0.54 ml {(8.03 mmol) of ethane-1,2-diamine is added. The
reaction medium is stirred at ambient temperature for

16 hours. The reaction medium is diluted with ethyl
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N, N- di met hyl f ormani de are added to a solution of 20.0
g 25 (89.2 mmol) of [3-(ethoxycarbonyl)phenoxy]acetic
acid (A Banerjee, MM Adak, S. Das, S. Banerjee, S.

Semgupbay/vedsap Chem Soc-, 13887, 64, 1,p3d#7/BK20bM/000051
200 mM of 1, 2-dichl oroethane. The mxture is refluxed

for 1 hour aad is then concentrated to dryness and 30

dr 780 Ahaef P aEHaRPEE 50 Hike thi U e SREU 8RUF t Spsution

i nof hessdlb&teq%ﬁ&aﬁb@@@test a.ge Bréc9pifbt€44FdrmBDl )it is
uti on

of .e h n ng.in sal Q of

di ch#o?%%%t haﬁs Sﬁ‘ldwi"z_% ?%?%dnﬁgF Q'Fleg‘ 3.0 g of a
t rvlei by | powder aneeadthed inddopwitsieh atovatd eid used W:Lthout
t o;th o] 2

¢ rRRELPLU Lo DLt NEnB0L U LOM hE D daBoli i RaR B0 Sk Bl

WO 2007/080325 - 142 - PCT/ FR2007/ 000051 170 m of

di chl or@f@éaaﬂe The reaction is exothermc (it is

cool ed u ce bath). and the formati on of _a

wht€ e p gf'ta?céill‘%“ ob¥erpgddeontt tHe additadiedsto the

coa;mlmeztfont Imfe reaothl@n (rﬂéglllﬁmgn&ﬁﬁ Iéfeil—fﬁh apbkentdbester
e for our,, After dilution wit

dlﬁfoﬁ)%%t haneS%taﬁ’g orgafir® phatd i4Y widhedfwitmethyl-2-

sa@mfalle@llam@ousTQel utsodmtoforpotas3| smibyddogert ambient

LA a §§£urg%ed gkt o'&' um s%&c{?zﬁe be?dlum is

ar onate and Pi e ovsr sodi oF €
bear%bd-’i@l%nc]’éiﬁt radddngo Bvgresylorie s@IQldi obtlai M&d- The

1t§’él:e| fishef’i@f@re&' | egﬁ/l%ﬂgddrwlef% Qvgt@'rve After

19 2 93@ a white powder
%%5@ T ofVSSHH M Hydr o d8%( 1amwla+%eadra%ud% are
t hbtaslsgensi on of 19 5 g (40.3 mmol) of the ethyl

di esterMH4 n QﬁfﬂS ejltlng %éogtnne :I}td7 &)m of et hanol,

and then 20 the mxttre 'C for 1 hour.
The clear solution is run into 150 m of hydrochl oric

aCE:Qa.n(%lMRlS T%ﬂﬁ&' i AL e pbt ? % lamino) -
w th water and then r|e r
v RIARANS - ls&d:tgbllgl?%[lmlno(z -oxoethane-2, 1- _

diyl) oxy] }dibenzoic acid

By following the processes described in stages A to C
of Example R13, Example R15 is prepared by dimerization
of [3-(ethoxycarbonyl)phenoxylacetic acid with N?, N%-
dimethylpropane-1,2,3-triamine. For step C, when the
saponification of the diester is complete, the reaction
medium is concentrated to dryness taken up in toluene
and concentrated to dryness, and then dissolved in
methanol and concentrated to dryness to give a yellow
gum. The product is dissolved in ‘methanol and
precipitated from diisopropyl ether. The precipitate is
filtered and dried under wvacuum at 50°C, to give a

white powder.

MH® = 474.4; melting point: 280°C.
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14.4 g (85% of a white powder. 25 WH = 417.3;
melting point: 282C. Exanpl e R14:
4,4' -{Et hane-1, 2-di yl bi s[i m no(2-

oxpet hanes@sdsdsyl ) oxy] } di bemzai c acid BOP@rﬁgﬁzé\o'ﬁ/@ooom
m (35.4 mmol) of triethylamne and 7.8 g (17.7 nmol)

f_BOP(r dd t 0 to 4.6
?1 = J%JLgLa f%g%%x9ggg}g¥n§/&"ﬁmgﬁ%ﬂ?g’&%%?-‘i‘}inﬂ -
achetksibbpropede . D, Fasepl }Boplinahben - YRaaeHARGSLIN - 1

350 e} 50 nl _of di.chl oronmet hane. After 30
m nu igéxyg)ggbﬁ?z?% ©03¢ f‘rﬁol) of ethane-|,2-diamne is

adﬁted fdﬂﬁ@wm'@cthen mediagads deecretedt TmbiExample RI15,

PRELY, Rakotg 15 sy D0 686448 BRI 13- (cchony-

chthQ@Dk)Bbﬁugzyla@@ta@e andidxt rattled Wit haminomethyl) -

SalyUfrad ede BRYERHSpERL UL | 9041 ghisadi ug bi gL panatedhr is

premglta e forms, it is filtered, washed wth water
tHeRCdried. 3.0 g of a white povvder are obt ai ned,

whi ch powder is used without 5 purification in the

S quen, S ponlflcatlon sta .otage D 12.6 nl of
so&g{iium h;/gasr o4>a<'| JE acFJé'ltad%Sd9 tcg' the solution of
3.0 g (5.03 nml) of the ethyl diester 10 obtained in

'Stﬁ‘ﬂ&%é‘bﬂw '5‘ ng gﬁzofr%&rﬂ%ﬁi‘hﬁ%ngyioh Q?.g%‘e The

ho‘Eﬁ% [inphpo f%a%i‘?%ﬁhﬂ%'ar anirdivhteayi Eéabsyzaaau agid
OﬁBEQSWQn‘?C'tﬂle% %Mi?%ra@s 13@3@&%@@ 6 r Ss’EJ.aJ_:;éSr ad to ¢
snea, w wat er er I N un cuum
1.%f ‘T‘mﬁlﬁh]ﬁ?é : pERABP L&, @150615a|1‘%:€(?gaw-¢d Aymgrization
gabfu ng3 p@enhcxﬁaaaooﬁyjamphenaiﬁj adedtgm &ailtd ofwith 1,3-
n
§1aé£ ?égoﬁgﬁ %b?g}lg wh%g Ry ?ﬁgn%s oEtalned

propane-
di yl ) oxy] } di ben20| c acid By followi ng the processes

daggr ibed 4 n stages G Of ple R13, Exanple
R15 is prepared by éﬁnﬁlzatil 02n

[ 3- (et hoxycar bonyl ) phenoxy] aceti c aci d with N2, N2
Example R18: Sodium salt of 3,3’-{ethane-1,2-diyl-

bis[{methylimino)ethane-2,1-diyloxy] }dibenzoic acid

Stage A
The mixture of 4.0 g (12.5 mmol) of ethyl 3-(2-
iodoethoxy)benzoate (see preparation of the methyl

ester analogue CAS 225122-62-3: P.D. CGreenspan et al.,
J. Med. Chem., 2001, 44, 4524-4534), 0.78 ml (6.2 mmol)
of N,N-dimethylethane-1,2-diamine and 1.73 g
(12.3 mmol) of potassium carbonate in 23 ml of N,N-
dimethylformamide is heated at 60°C for 3 hours. The
mixture is cooled to ambient temperature, diluted with
ethyl acetate and extracted with water. The organic
phase is washed with a saturated solution of sodium
chloride, dried over sodium sulphate and concentrated

to dryness, to give a yellow oil.

MH® = 473.2.
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25 di net hyl propane-1, 2, 3-triam ne. For step C,  when
the saponification of the diester is conplete, the
reaction mediumis concentrated to dryness taken up
I nwbobyeneggangsconcent rat ed 1t,@ dryness, ?/?E9607{000051
di ssolved in nethanol and concentrated to dryness
give a ¥e||OM/3O gum The product is dissolved in
met hanoP 888 Bprecipitated fromdiisopropyl ether. The
precipitate |s filtered and drled under vacuum at
50?, to giv i te powder, = 474.4; nelting

W TBR0EE \EPSHeY z%md%4 i MCT/AMR0679e50059 the
ExatrpbenRiﬁn Saii unssagt @f 2& Fimc(1{)2- b£ dic et hgvdwm N@iester

1,.3-d 2- t ha
d nyéiﬁ%?S?’benz%age%% BND K 78 Phe of ooekewel. The
desefibedni n Exanpltd rRES], StExambieRi6 itempeepanact for
by; di ABRLZAt | Ge noneé%éﬁmxymeaﬁmonws) PRENQXVIACEILS o

acid wth 2-(am
N, REYREEEhy| awwnsu@. dm nethanehi padpowtereritrated to

obﬁﬁyﬂ@ss 10t<M-f drvé189a4wlmﬂetl g:%w@%lﬁ“ t2886 ExpERle The
OX ane
Rl odude U2 rdroapropane o S AVl ): sisrerad e then

fodii:m\dngnﬂdaze paocassas gescribediig at a8eseApbader .15
of Exanple R13, Exanple RL5 is prepared by

di nerization of [3-(ethoxycarbonyl)phenoxy]acetic
acl’ i t4t 71,3+ e drinmpoepan-2-210°@ white powder is
obtained. MH = 447.4; nelting point: 201C. 20

Exanpl e, R18: Sodi um salt of 3,3 -{ethane-|,2-diy
bi&i‘%&l:ﬁyﬁ% nBPeL HRne- salt i y?%xy]%d:f‘be{ﬁ'éh%n%mldz diyl-
Stiae [ fodhey DinitoPehade0201(d2yDofPPIaiBEnebRYl acid

I odoet Ilj}%‘xy) benzoate (see ]gjrzg ratl on of the

2
meé%yifms'%g?’épga ECREF AP prpstepeendpand B
et0@| Exampgle\VBES, CEHIHJIIPIEOMS 44, FA’_MI%BZB}{ DidSritation

% rmglt 10f I\# pot as%‘ib%rrﬁ%?j;%na%oag:nag]snﬁlt%nd Il\ing di-

benzylethane 1,2- dlamlne A white powder is obtained.

MH" = 569.3.

Example R20: Disodium salt of 4,4’-{ethane-1,2-diyl-
bis[(methylimino)ethane-2,1-diyloxy] }dibenzoic acid

By following the processes described in stages A and B
of Example R18, Example R20 is prepared by dimerization
of ethyl 4-(2-iodoethoxy)benzoate [CAS 56703-36-7
described in M. Kanao et al., Chem. Pharm. Bull., 1988,
36(8), 2968-76] with N,N-dimethylethane-1,2-diamine. A
white powder is obtained.

MH' = 417.1.

Example R21: 3,3’-[(3,4-dioxocyclobut-l-ene-1,2-diyl)- "
bis(imincethane-2,1-diyloxy)ldibenzoic acid
Stage A
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30 dinethylformam de is heated at 60C for 3 hours. The
m xture is cooled to anbient tenperature, diluted with
ethyl acetate and extracted with water. The organic

phrse20b87waghedswi th a sat urated sol uti onpelr/#R8b¥H/ 000051
chl oride, dried over sodium sul phate and concentrat ed

35 to dryness, to give a yellowoil. M. 473. 2. WO
20072A88032 5L TRISTL FIUF SEREEIDT | U0 05 a@pag@tBt@mBemature

o]f Oigdl gm hydf@f' de (13%Vltﬁi@ttﬁgﬂfdét@y{:h@bu%éﬁ%teﬂsQog.lone
0 e e i ester obt ai ne
infgt gé %ﬂgi% Ehé%?rrf'ooia et on Tﬂg dolP4t iDnef sethyl
st Bpr(eelamina&hheny bemze:aaburezé fos mrga’l hourssze -hrbf.‘eparatlon
ti opcentrated t n
{abEn iy MR, SrEaRaSantane, o 1E5 T bec. Spporived
gi ¥8 & whi tarpoldieornt teeatli. rxesTefrh@ha@rqmoonﬂmnm.s 2005,
su g@?aﬁied '3%16103%8”6 £pd §hl E@re%fandd%b %@Qane The

er vacuumat 5 give a white
4lveectﬁ@m Megt 1y rﬁhm]ﬂ@@ aiseExaﬁpFne FE orepeii o After

Sabt1@§13g3fdﬁﬂ@aﬂﬁyh Zﬂﬂé”reactlon medium is filtered.

P phioenalid mopelebaane 2 Lderl ST bR 2 Bl
offEXaHﬂlaé R Exhagpl ﬁnﬁ]a& I%a@.li@ﬁ)ar aﬁtb}t drylng, l 98 g

di bzat f 1€t 2- iod benz
N, KI—EZIJ %eﬁ‘fz:%/1 et rén Stle Fam ne rAé/ci J‘Pe%%b?/\d Prm of a
obvhihedpowieE. = 569. 3. Exanpl e R20: Disodium salt of

4, 4" - {ethane 1,2-diyl- 25

bi s{:[ [im no) et hane- 2, | -di yl oxy%idl benzoi ¢ acid By

f ol n‘bg?h% ﬂ%%%%%%spﬂé%‘érrb?sﬁ‘l Stages A and B

of Exanpl e R18, Exanple R20 is prepared by

di mer i zgy on _of ethyl 4-(2-iodoethoxy)benzoate [CAS
56703- 36-79%dBscribed in M Kanao et al ., Chem Pharm
Butl 2, ml988f 3IoBHB) hi2D6Ridd Wit M) are added to the

N, | et it owder_is .

Obt&%ﬁ%gg&ﬂy & Qﬁ%%_lfj f.z c%%@%.(xqu é.\nR% %xpe ng “stage in
, 3 8[ 03, @fdu@mymlobwlph@nede 2Teylsplution is stirred

b'§£'”hﬂBQEH@net%mkéydﬂdP@O|f&ybQﬂ@Q&Eﬂﬁ?!d The reaction

medium 1s poured into an agueous solution of potassium
hydrogen sulphate (2.2 eq.). The dicarboxylic acid
precipitates, it is filtered, washed with water to
neutral pH and dried under wvacuum to give the

dicarboxylic acid in the form of a white powder.
MH" = 441.3; melting point = 281.5°C.

Example R22: Sodium salt of 3,3’-[(1,2-dioxcethane-1,2-

diyl)bis (iminoethane-2,1-diyloxy)ldibenzoic acid
Stage A

2.82 g (8.70 mmol) of 1-benzotriazolyl oxalate are
added to a solution of 2.02 g (9.67 mmol) of ethyl 3-
(2-aminoethoxy)benzoate [see preparation of the methyl
ester analogue CAS 153938-41-1 described in
C.C.Appeldoorn et al., Tetrahedron Asymm., 2005, 16(2}),
361-372] in 97 ml of N,N-dimethylformamide. The mixture
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Stage A WD 2007/080325 - 146 - PCT/ FR2007/ 000051
Under a nitrogen atnosphere and at anbi ent
tenperature, 0.39 g of
3, Wodeevhgryo32cycl obut ene--1,12-di-one (2. 2&TFRbb oY 000051
added to a sol ution of 1.04 g of ethyl

é noet )G/l benzoate (4.98 mmol) [see preparation

F tﬁ Thefhyl 2Est 8fPaRAFoghe"PRE2EHE§38£2¥- 16 days. The
deseacbedn i ne@i@n Appelsoored etm’ﬁo, aTeTs@l@ﬁert%@ agueous

05, 16 361- 31in
d| c or orgrgt hafl. %hc}d reacﬁ?’%ﬁ Iﬁsal urff‘?ﬁ?%@h@ aff¥t then
24ehtohckedctwigth Aft eethgli ramert@tfedrte&mmirdman (1/1)
reﬁthQPenEdi'Hén 'c?‘rc_:féﬂ c;er%%asjeo ;[Ee xﬁgé ?ﬁ?rnggyaltsér to

taken up_in ||sopropy |Iter
undgrtyatud 794 ekh@pyivigh 1a98agur@8E@6)a®ie@4myEolutlon

di @5t ersddy bt a@nggrmet he c'fﬁféa of ywarpWhit s,
= 497, 2; ti ng}egm nt_=_144. 8C. .St ag e@ﬁg $8dium

ofS%%BPﬁFnehy i dE°PESR) raF&%add& t@rYHSSSsoI Lﬁhebn solid
of ot asted obt abked uwp tire cnrleiiﬁﬁs‘dmflSt@ﬂ@eiﬁ f2Qt§r§d and

| ety xpde The tion stirr at

n%PI%(? tetr?p@é{:r é\fau%rﬁ}?olr: Zglvgur # #Eg% ti &6F Wy in
i stpoufenn af oaanhafigepawdsol uti on of potassi um
hydr ogen sul phate (2.2 eq.). The dicarboxylic acid
prec:lpltate it is filtered, washed with water to 25

rd 44 -#hd dried under vacuumto give the
di car bogxyage BCid in the form of a white powder. WMH =
44 .3 NE t| ] gm nt = _281. 30 Exarrple R22: Sodi um
salt'of 373 ?fi uy_ gy E e ﬁe 11pM) "are added to the
dl@¢)¢ﬂ$anDﬁoéIHa@£ 22. 11dmmeXYkﬁdnﬂ&ﬂZdtésaékd1n 35 ml

St b t |
e e By o aThRk On G "E B B FR o 2L HiSturs,
etHy® Beagsipn- awrchowt hl—)ﬁypbemrzdatmt[cseésm sparelt i aretone.

fﬁ seeit vl 158938; 4
Ewoty Pl e = T

taye] #Rdo7driedr NnRew néflaIWdIWTbrr‘m?m dsive the
TmadnnﬁmxyﬂﬂM)ﬁ@ﬂf/ﬂﬁoﬁﬁé foﬂﬁ7of PGIhERR094{,800051

MH® = 417.1.

Example R23: 4,4'-{Ethane-1,2-diylbis[(methylimino) (2-
oxoethane-2,1-diyl) oxyl }dibenzoic acid

By following the processes described in stages A and B
of Example R14, Example R23 is prepared by dimerization
of {4- [ (benzyloxy) carbonyl] phenoxy}acetic acid
(described in Patent Application WO2001060813) with
N,N-dimethylethane-1,2-diamine. A white powder is
obtained.

MH® = 445.2; melting point: 178°C.

Example R24: 4,4'-[Oxybis{ethane-2,1l-diyloxyethane-2,1-
diyloxy)ldibenzoic acid
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is stirred at anmbient tenperature for 6 days. The

reaction nediumis poured into a saturated aqueous

sol uti on of sodi um hydrogen carbonate and t-hen
exipagbed/vhbh2an et hyl acetQQ%/Letrahydr@&w/@ﬁ2666¥b00051
5 m xture. The organi c phase is washed with water

neutral pH and then with a saturated agqueous sol ut| on

of sodi c Hi0r6 3, 8 %ird edKwit h YairgRk oud - Sedi@raffin, M.S.
subphake andaconeemiratied ,t o syhess. dhe Aghifled Polymer

ob alned 'S 1.1.S0 pyl ether, Tiltered
ﬁnaﬁreabﬁg ngééuuSn %'5#\09@ -1.59 g (70% of
dlester in the formof a white powder. = 497. 2.

St 5 of sogdj u Xi d are_added to
ﬁﬂ&mﬁ%& 5Rf§ { Q Eﬁg%gﬁg #)Eoé %glgfg Eﬁaﬂe 2,1-

35d-hY1°1§Y) Nih?eehyppyr P-GFLfidl none. After stirring for 21

hours, cibe 1@REH4 O DRI UMM S RRYAd '@tg.?ggafiaBLagada

acetone, The sodium salt precipitates, it
fi PLeraberdadfied22B4ni VAl HEEt BAE2aRA8ri @4 (Ghder721-728.
vacuumto give the dicarboxylic acid in the formof a

\Amgtéﬁﬁ%mggé—f- 3 4']-75,(#%’(?15)('?]{1??@552% diyloxy) lbenzoic

oxaeifhane- 2, 1- di yI )oxy]}d| ben20| c aC| d By follow ng
the pro S scki_bed st a of
R14, Exg£§ %gﬁgg 227 I%r’e]jalrri-led y bll mér f}%al'ﬁrc?n ngaﬂgsahlro
{ 4Kf (t?iﬁv‘fﬂlw‘tﬁ@@caﬁoon?le]léhenoxly} actiemagindl 36.K. Chiang,
(dessbi-beduia. Pahent , Appbbcal i on ¥0209106Q8%3) with
N, N- di net hyl ethane 1, 2-di anmine. A white powder is
obtained. WH = 445.2; nelting point: 178C. 35 Exanpl-e
R2m Yd - [(Rgfb:l s( et hemepEtHark yi 0xy@iFBHEs Soxdly) ] dibenzoic
%2)] di benzoic acid WO 2007/ 080325 - 148 - :
007/000051 CAS 111630-85-4; K. N. Wegel, AC
Grl ffinGAM S78 atk-;7D. &. Sotairr aHeildehouendl AfF. Blckel,
Apjpééiad e Ci . 04 (5ry 3 3
oLy &h1§ EE%%S B%Q é98% E 93§ha19§§ .

Exanpl e R25: bi s xye

Example R28: 4,4'-[Propane-1,3-diylbis (oxy)dibenzoic
acid

CAS 3753-81-9; F.H. McMillan, J. Am. Chem. Soc,
1952, 74, 5229-5230.

Example R29: 4,4’-[Ethane-1,3-diylbis(oxy)]ldibenzoic

acid

CAS 3753-05-7; G. Avitabile et al., J. of Polymer
Science, Part B: Polymer Physics, 1999, 37(14), 1687-
1701.

Example R30: 3,37-[1,3- phenylenebls(sulphonyllmlno-
ethane-2,1-diyloxy)ldibenzoic acid
Stage A

.77 ml (5.5 mmol)- of triethylamine and 0.61 g
(2.2 mmeol) of 1,3-benzenedisulphonyl chloride are added



10

15

20

25

30

35

di yl oxy)] di benzoi ¢ acid CAS 101678-92-6; B.M Vogel,

S. K. Ml | apragada, Biomaterials, 2004, Vol une Date

2005, 26(7), 721-728. 10 Exanple R26:

4, WO- pOrypospetbane- 2, | - di yl axy) J-benzoi c P@@/§R§6§7/000051
69984 27-6; D.H Hua, M Tanura, M Msahiro, K

Wer bovetz, D. Delfi M Sal em and P. K. _ Chi ang,

Bi 68r f MUt 020830119, Hb: 843mrekBeRt 15thyl 3-(2
Exampheefﬁaxytﬂbénz[:Ethan¢slee2 girgbhi-stowy) | dicbepnei Cmethyl

Rec? ;Sa\elﬂ lorsﬁ 7éPa3F/{scé§2 I—Ing%g%%O&_ﬁB? %?f’frlﬂ?d in

Ex@n@LeAmelddpnh [ Brtopame- 1, STélty-lahlesi(mx:y) didemzoj c 2005,
\ Soc,

acid (545 3788: 81201 Folt ool 180, dicATL-GREMLRES: accer

4, Bt1TEiRgne AL, 3- @I‘F@J—%ﬁlé(o%ﬁmm c farid CABys, the

37632861 dn GedAVint & | BoBledl -inch &f BelwiBg éﬁﬁutlon of

Scj e art B: Paql mar Physi cs, 1999, "37(14 1687-
17%Xgr%§% FicRgglg Y yand then extrgfigd with ethyl

3, &efd8; pgen?Ienﬁbhsgsgbmhanyb%?%gn ﬁgz\wa%%?%1 with a

et i ylox i benzoi ¢ .acid Stage ,
Q%'ggm%%’f%dof ?ﬂué% ¥l ani°Re UG, 613% (-"zc?fgl%m)h%‘flrogen

1 G pepzahed shephwayh whterl@mdamauhkknbammrated agueous

20@81@@9335 f14god B %’ﬁ%%gyd%ooo%lrléc? awfﬂlxmérqﬂydrous

of 1,01 g (484 mmol) of ethyl

an?%’e‘t”ﬁoﬁ&‘}l@éﬁﬁ@ata@q %%%%@ﬂ ohcoflryheswet HiHe solid

eS&Eﬁaﬁﬂ@ﬁ09§3t§ﬁ§n1§§93§ -k ﬂ“%%ﬂék (%fitered and
, _Tetrahedron 2005, 16(2),

t al
AL LY3) S5, YRS f SnBorBat ieng  WFOE) odt idrasigT in

attlaabient sEnpeviatite epdwded. days, the reaction
mediumis poured into an aqueous sol ution of

MH* = 621.2; melting point: 124.7°C.

Stage B
By following the process described in stage B of
Example R21, the dicarboxylic acid is obtained in the
form of a white powder.

MH® = 565.2; melting point: 226.2°C.
Example R31: 3,3’-[(1,3-Dioxopropane-1,3-diyl)-

big (iminocethane-2,1-diyloxy)]dibenzoic acid
Stage A |

Under a nitrogen atmosphere and at ambient temperature,
EDCI {1.02 g/5.34 mmeol), l1-hydroxybenzotriazole
{0.72 g/5.34 mmol), triethylamine (0.75 ml/5.34 mmol)
and malonic acid  (0.25 g/2.43 mmol) are added
respectively to a solution of ethyl 3-(2-
aminoethoxy)benzoate see preparation of the methyl
ester analogue CAS 153938-41-1 described in
C.C. Appeldoorn et al., Tetrahedron Asymm., 2005,
16 (2), 361-372] (1.02 g/4.86 mmel) in 24 ml of N,N-




hydrochloric acid (0.1 N) and then extracted with

ethyl acetate, and the organic phase is washed with a

10 saturated aqueous sol ution of sodi um hydrogen
canbopabe/ckbepswi th water _.angowi-th a satdeayef2007/000051
aqueous solution of sodiumchloride, dried with

anhydrous_ sodi um_sul phate and concentrated to
dryhBeshyFheregmide - obPaFRE] PEitERBE uforn 24 hours, the

dlréﬂﬁtQ@ﬁ| BéAEhm fiét%ﬁﬁﬂnﬁﬁdJlﬁxdrbﬁdséﬁd%&t%@CU§Qheous
I N

to of d| st er rmo
whf Eb%ero’gw&f PFEFPEE& p%‘ﬁﬁ?ha‘i% a?’é? igy then
St ager8cBydf ol omi n@tlt;h?e mccnmse dedtrd bedgamist aghaBe is

of l & Fg1 di car box acj btajned jn
Véaglﬁ%?}r)n O%Bﬁ V\H‘gpgr ol‘3 er8 %E %'1:[ = 56§ng @h g Wlth a

pobHEUTraREed 2 GauBcUD| @CR@I];lQIl of sodium chlorlde, dried

3 §1t£(1a§h§59599r0963§u$ 3sgl¥h£teb'éﬁ&”‘EQEEQﬁE§aged to

i yl oxy)]di benzoic acid Stage A 3 der a nitrogen
¥pREFe INE aPléwmbetrﬂlqeéirpéFatt@k@n EBCIJ-D( 1ddpsopropyl
g/ étBér[TTTﬁ| )&ﬁhﬂ:&)@fé@@@fﬂi@é r héz@bealh@d72 i 51§4f11tered

tiethylamne (0.75 m /5. 34 mal oni
ncRid  gEheS MR Naddun 8 GRiR " o Gl (i) 5 afester
solutfloa fxbruat bijl a3wh2t85panilaroet hoxy) benzoate see
preparation of the methyl ester anal ogue CAS
153938-41-1 described in C C Appel doorn et al.
T atre drésh: Psyrmitinpaseint6(25, 9361-372] (1. 02
9/4.86 mmol) in 24 m of N, N W 2007/080325 - 150 -
PCT/ FR2007/ 000051 di met hyl formam de. After stirring
for 24 Hb¥9€ Pthe reaction mediumis poured into a
Samjdraf@]:il@quEQUSthéolpi(b@ésQf @@5@551’3@61 hyflr ogege B of

S a I's . then extract d wWi_t t hyl etate. ,
TR e MRy Y cas B RRE ey ke T« oBRRaRE 4 che
anﬂorrhecmfthhhatESEOudared aqueous sol ution of sodium
chloride, dried wth anhydrous sodi um sul phate and
concentrated to dryness. The oil obtained is taken up

i M| isdiprlofdl mekthidry RO t 240 R1Pitate is

obtained, it is filtered

Example R32: 3,3’-[1,4-Phenylenebis(carbonylimino-

ethane-2,1-diyloxy)ldibenzeoic acid
Stage A

By following the process described in stage C of
Example 53, the coupling of ethyl 3-(2-
aminoethoxy)benzoate [see preparation of the methyl
ester analogue CAS 153938-41-1 described in
C.C. Appeldcocorn et al., Tetrahedron Asymm., 2005,
16(2), 361-372] with terephthalic acid is carried out.

MH® = 549.3; melting point: 153.5°C

Stage B _
By following the process described in stage B of
Example R21, the saponification of the diester is
carried out so as to obtain the dicarboxylic acid in

the form of a white powder.
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10 and dried under vacuumto give 0.76 g (64% of
diester in the formof a white powder. MH = 487. 3;
nelting point: 98.9C 15 Stage B By follow ng the
precessodesgoibed in stage-Bigh -Exanpl e B2d/rkbP€07/000051
di carboxylic acid is obtained in the formof a white
powder. 20 MH = 431.2; nelting point: 240.8C. Exanple
R32: 3,3'-[1, 4- Phenyl enebi s(car bonyl i m no-
etMiEhe 293 di yIneedyt)droli henizot ¢ 284 d5Stage A 25 By
foll ow ng the process described in stage C of Exanple
53, the coupling of ethyl 3-(2- am noethoxy)benzoate
[ SEeapp e aR33 i o Bf - (Prridihegl 3, Ssdeylhnal(cgubobiSimino-
153988né12 17 d doorn et al.
TetraweérzonlAgifn#@%aﬂbe%gigﬁggh%l 372] W|th
terepht$&?9® #&cid is carried out. = 549. 3;
”EM'I n@oppdnmin%w@héc ﬁ@@@sﬁ 3&@&19&&%@9 ébgge ¢ of
C n stage B of Exanpl e R21,
%6 bn of *fffe di R INE carPlfed om?tt}%’&- as td (2-
obirmmoetl:ieo:dyx:mﬂmmattec actd iprepheat o6m obfa whét emethyl
é ma%%@ gggsﬁfmﬁlmgéfgé rﬁzg{”/ Og%%%}:lbw in
3 @ C{ p%@%ilti\@o@lS gityl B k(. car Behyhhaidnon 5Asymm., 2005,
ethaner 2, lagh y )] nz | :
foll %\4}- %ﬂie ipf%]zes‘ﬁsii%gsc% |ﬁd§§§%§r€og¥h%x cjfd 18
S‘Jalflhjee‘g dtpti ng of ethyl 3- (2 am noet hoxy) benzoate
[see preparation of the mnet hyI 10 ester anal ogue CAS
1 _descr.i bed in. C C_ Appel doorn et al.
aﬁe#&n *AsIhE I Pe0 @9 1755 (A1 61 372] with
3, 5- pyri di necar boxyl ic acidis carried out. 15 WH =

550. 3; g@a{éér@ point: 121C. Stage B

By following the process described in stage B of

Example R21, the saponification of the diester is
carried out so as to obtain the dicarboxylic acid in
the form of a white powder.

MH* = 494.1; melting point: 246.5°C.

Example R34: 3,3’-{Ethane-1,2-diylbis[(methylimino)-

(2-oxoethane-2,1-diyl)oxyl] }dibenzoic acid

By following the processes described in sStages A to C
of Example R13, Example R34 is prepared by dimerization
of [3-(ethoxycarbonyl)phenoxy)acetic acid with N,N-
dimethylethane-1,2-diamine. A white powder is obtained.

MH" = 445.2; melting point: 179°C.

Example R35: 3,3’-{(1R,2R)-cyclopropane-1,2-diyl-

bis[imino (2-oxocethane-2,1-diyl)oxy] }dibenzoic acid

By following the processes described in stages A to C
of Example R13, Example R35 is prepared by dimerization
of [3-(ethoxycarbonyl)phenoxylacetic acid with 1,2-




By follow ng the process described in stage B of

Exanpl e R21, the saponification of the diester is 20
carried out so as to obtain the dicarboxylic acid in

t hgof QDUVSD@B@},Q’QI te povvder - Mg = 494. 1, ﬁ@'&'ybﬁoo7/oooo51
poi nt: 246.5C. 25 Exanpl e R34:

3,3 -{Ethane-1,2-diylbis[(methylimno)-
(2t6§6§rﬁzﬁéogrppap?tﬂ)lawyp}mu 6€ﬁ§0| G586Rd-BY-Pdl-| ofi nyhite
t hpopteeesseshdasaetibed in stages A to C of Exanple

R13, Exanple R34 is prepared by dinerization of

[ 3- (et hoxycar bonyl ) phenoxy) acetic acid with N, N 30

- di MBt hsylmihah;e e e thanpoent A whi ¢@. powder is
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obt ai ned. = 445.2; nelting point: 179C. Exanple

R35 3,3 {glR 2R) - cycl opropane-1, 2-diyl - 35
Examphe(B36x0dt BAnt{2R124§) yryeiyPropboerzdi @ -ddiyd -By

fobismmnsfoﬁ Bi86ERARS gescaibed ok Jghagéﬁzéﬂco afe1 O

Exawple R13, Exanple R35 is prepare i merization

of BY 31 Pé%ﬁwwar%ypyaﬁ@ﬁéﬁy] é@@ﬂrclb@é Wi ERageg WO to C

ZOﬁf/ﬁﬁQﬁﬁEe R152 ExEGEﬂER&QQVHQDQQﬁépared by dimerization

tra ane ne. (CAS 58637 65- A white )

pot RENCHS st )Eh%%. et nq'tcdcﬂ RS G- cis-

5 E}(tah'pPEO%ﬁedSaﬂiné(lﬂiﬁ%) seyelsepwpame 13 2wthiyle powder
%lgﬁggi gxoet hane- 2, 1-di yl ) oxy] } di benzoi ¢ acid By

fo oW ng tﬁe processes described in stages Ato C of

Exanpl e R13, Exanple R36 is prepared by dinerization

10vef d Idethoxycarionydfhenoyiasetic acid with

1,2-cis cyclopropane am ne (CAS 365996 16-3) . A

white powder is obtained. MHO = 429.3; nelting point:

258€amp 1& Eianpke3ﬂ3%methylenebls[1m1no(2 oxoethane-2,1-

is[imno oxoet hane- 2, 1-
dlyf¥%ﬂg%¥% en%%?% act i%y foll ow ng the processes
deByr Ebédoiwangt dges prooessesnf dExanpbedRli3; &kagpkead to C
R3Js | gxRhsPar Re3by Qhﬂ%ﬁbzzbhOQS %&éﬁ red [Py dimerization

[ 3- (et hoxycar bonyl acetic Tacrd
nmethyl ené réﬁFh@XYAaﬁhPﬂ ﬁh@@ﬁXWéa§§$apned.aCld with

methylenediamine. A white powder is obtained.
MH' = 401.4; melting point: 252°C.
xample R38: N,N’-ethylenebis(N-methylsuccinamic acid)

CAS 62538-62-9; described in R.E. Asay et al., J.
Heterocyclic Chem., 1977, 14(1), 85-90,

Examples R39 to R64

By fellowing the procedure described for the
. preparation of Example R38, the dicarboxylic acids R39
to R6l1 are prepared with the diamines and the

anhydrides given in the table below.



VH

Hewer »

401.4; nmelting point:

oye/ogochem ,

252C. 25 Exanpl e R38:
N, N - et hyl enebi s(N- et hyl succi nam ¢ aci d) '
62538-62-9; described in RE Asay et al.

CAS
J.

1977, 14¢&k, -85-90. EF@T'PPE§08$?000051

to R64 30 By follow ng the procedure described for the

preparation of Exanple R38, the dicarboxylic acids_ R3¢
ol R61[ are prepar ed vvithth¢ diarrines andthe MH"/
anhydr | des gi i @gsta e be @%5 RT
153 - PCT/ %?%%8’0% 1 NH/{ Di cﬂg;rg |c acl {Method
Di lam nes Anhydrides (Method! D) MH = D)
2 CCH2 CH2CON(ENB) CH2 CH (TGS T HINCHZ CHz Lf O 377. 2] MA=
QCH2CH2) 2N( CHs) 000H2CH2COR2H ( OCH2CH2); 2NH 3772
THAC-ORGHLONG @CH8 33 | 0 AT RT=
D GPRIECIHEICHB)CCHRCHEO=(1 CH3 ) (PNSHROHEHRT | o674
CH2N( CHa) 000H2CH2CO2H O(FHZCHZNH( CHa) 0.635 mhp
|0~ 0301.0 R41 | r!'F =CJY RT= FK4CXC}Q)2 HM
H2) 2CO2H 1111 NH 0.251 min MH 0~ Q 0'373.2 .~
R CrEla2CdReONC RIS AHCH2) 1 (ErbRNdiHeH2) € ) I
= oblk,SHREAQIFRESHIREI2H | 0. 889cHNH(CHs) 0635
i mio -
MH"=
~ 0. Ou_0 | 3010
Rat HOZCF(CH._,}EOC"':L MN~Co(CH,),COoH HH, N v :2: )
min
MH"=
i 0O .o | 3732
R42 HO2C-CHCHCON(CHa)(CH e (CHHN(CHaJs NHECHs) | v RTs
| N{CHs)COCH2CHzCOH 0986
. J min
MH =
o 303.2
R4z |  HOZC-CH:CHCON(GHICHZCH: - (CHaHNCH,CH: ovo e
CHzN{CH5)COCH2CHCO-H CHzNH(CHs) 0561
rmin
MH'=
: Os O D 4052
Raq | HOC-CH2RCON(CHAICH:CHE (CHa)HNCH;CH; U RT=
(OCHCH2)2N{CHJCO(CH2):COH (OCHCH)2NH(CH;) 0,740
min




min M = HO2C CH2CH2CON( CH3) CH2CH2-  ( CH3) HNCH2CH2
0~-0~0 303.2 R43 ~/ RT= CH2N(CH3) 000H2CH2CO2H

CH2NH(CH3) 0,561 nin MM HO2C ( CH2) 3CON( CH) CH2CHr

(GiB) tHEH26683050 0 4052 RT15R44 = PCT/FR2007/000051
( OCH2CH2) 2N( CH3) CO( CH2) 3C02H ( OCH2CH2) 2NH( CGH3) ™ 740

mn WO 2007/ 080325 - 154 - PCT/ FR2007/000051 WH =

HO2C- (CH2) sCON(CHa) O 0 O 401.2 R45

( CH3) HN(CH2) 5SNH(CH3) RT="""(QHX) 3N{CHs) CO{CHz) 3COzH[ ™MH'=
1.028 ‘min M HOzC—$CH2) 3CON(CHa) 0 OHO 3[73. 2. RA6 4012
( CIHReEIN( CHRFSRHEEHE ORI = (OR2LEMSHAME FOBCRH -
0. 885 |mi n (CHAN(GHICOICHIOCEG1. 1| R47 1028
HOz C- ( CHa) sCON( CHa) CHzCH2-  (|CH3) HNCH2CH2 r = min
H2 CH2ANC CH3) COFCH2)-3002H-OCGH2 CHz NHL.CH3)}— w0734 ';nﬂ-r—
VH|= HQRC- (CH2) 3CON(CH3) 0 317.2 RA48 3;32
(g Crayam@aRSemH (Ot YO Gy P2 T
0. M’ N (CH)sN(CH5)CO(CH2)sCOzH
0.885
| min
f M=
0 0 (0] 3811
R47 HO2C-(CH2)sCON(CHa)CHaCHa- {CHaHNCHZCHy U RT=
OCH2CHaN(CH)CO{CHCOH OCHCHNH(CHY) | 0734
min
MH =
O 0. .0 317.2
R48 HO2C-(OH):CON(CHs) (CHaY HN(CHZ):NH{CH3) U RT=
{CHZ)2N{CH3)CO{CHz)aCO2H
: _ 0.599
min
MH =
_ 05 0. .0 | 3290
RA% \hocchy0c-N N-cocH,,coH HNK\\NH ; U RT=
s 0,623
min
MA™=
Os 0. O | 4092
RS0 HO,C-CHaOCHCON(CH3) CHaCH,- k (CHz)HNGHCHz T T .
(OCHzCHz):N({CH3)COCH0CHCOH | {OCHZCH2)NH{CH:) o 0616
‘ min :
4052
HO:2C-CHzOCHCON(CH3)(CHa)e- OY OTO RT=
(&
RS1 N(CH2)COCHO0CH:COM {CHsYHN{CHzJe NH(CHz) ko 0,953
min
3772
HO2C-CH2OCH, CON(CHz)CHa)e O % | gr-
) ’ N CH T T
RS2 N{CH3}COCH,0CH;C0-H (CHs}HN(CHZ)s NH(CHa) 5 0.786
min
: 3552
HO2G-CH20CH,CONCHa)CHals - OTOTO RT= |
- CH
RS3 N(CH)COCHOCH2COzH (CHAAN(CH)NH(CH:) o | 0413 !
| | |
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MH= " Oy 0329.0 R49 HOC (CH2), CC- NI\
JIN- CO( CHX) SCOxH HNr ~NH RT= 0,623 nmin M = R50

H02C- 102C( CH3) HNCH2CH2 O-0-0 R- 9- 2
((GB2503) 20k 6535 000H2OCH2CLPH ek, (OCH2CH?) MY €809/ 900051
0.616 mn 405.2 HO2C- CH2OCH2CON( CH3) (CH2) e~ 0y~0

R51 (CH3) HN(CH2) s NH(CH3) N( CH3) 000H20CH2CCRH 0 0. 953 |
mn 377.2 R52 HORC- CH2OCH2CON( CH3) ( CH2) 3- 0~~0 RT=

( |( GLB) }\“( r*uo\ ]OuOH, nr*u')r‘mu a) n 735_ m n=
355.2 [0 O R53 %C— CHZOCHZQO\I(CHS CH2) 3- | 0,00 0,591
( HIN(-CIe2HRDO-RT= M—#4(aBHEIH  IN( CH:BI)JOO HO g ™
0. in WD 20077080325 - 1k5 - 7 FR2007/ O 51 fmen
RT=_ 0O QO O H HNNH 0.591 R54 | 8152
, Nl CO( CH2) 3000 ~-= - ~ ~/ nin (315 3192|R55, 3192
j HORG5 CHc0BXAED M MAEOBEHBOCH; CO' b HIN NH | R‘FE 2|
‘D) 0.1s1 mn " o 0.181
min
359.2
R HO2C~(CH2)4CON(CHs) °30¢° | ar=
58 (CHz)aN{CHs)CO(CH2):COH (CHAIHN(EHa)NH(CH:) U 0.770
' min
HO2C-(CH2)2CO ' OO0 ]
2C-(CH2)CON{CHa) RT=
RS7 (CHz)sN(CH3)CO(CH2)2C0:H (CHa)HN(CHz)eNH(CHs) v 0.831
min
. 385.0
Rsg |HO2C-CHOCHCONCHRCHACHOCH, | (CH)HNCHaCHZOCH, O\}\:OTO RT=
CHzN(CHa)COCH;OCH,CO:H CHoNH(CHs) o 0.507"
mn
HO2C~(CHa)CON(CHs) OYO ol
2 2}4 3 R¥=
RS9 (CHz)2N(CH3)COCH)CO:H (CHIJHN(CHR)NHICH:) | \j 0717
min
o o o 3312
HO2C-(CH2}CON(CHg) RT=
R&0 (CHz) sN(CHS)CO(CHaCORH (CHaMN{CHZ)aNH(CHz) U 0.671
' min
HO2G-CH20CH;CON(C Ox-° ol
2C-CHe 2 (CH3)CHz RT=
R61 CHaN(CH)COCH,0CHCO:H (CRIHNCHZCHNH(CH) T :/r | 0210
J min

Example R65: 2,2'-[Ethane-1,2-diylbisg (oxyethane-2,1-
diyloxy-4,1l-phenylene)lbis(4,4,5,5-tetramethyl-1,3,2-
dioxaborolane)

The mixture of 3.0 g (13.6 mmol) of 4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenol, 2.51 g
{6.82 mmol) of l-iodo-2-[2-(2-iodoethoxy) ethoxy] ethane
(Example R5) and 8.9 g (27.3 mmol) of caesium carbonate
in 30 ml of N,N-dimethylformamide is heated at 60°C for

5 hours. The solution is run into a saturated aqueous

solution of potassium hydrogen sulphate and extracted

with ethyl acetate. The organic phase is washed with a



359.2 R56 HO2C- (CH2) 4CON(CHs) O-O RT=

(CH2) 3N( CHs) CO( CH2) 4C02H (CHa)HN(CHZ)SNH(CHa) 0.770

mn 345.2 R57 HQ2C- (CHz) 2CON(CHa) 0~' 0% RT=

(Gr2) 20 £1B8a €% £H2) 2CO2H ( CHa)lEN(.CHz) eNH(fé@;ﬂFﬂz fo9¥3d00051

mn 365.0 H R58 HO2CCHz OCH2CON( CH3) CHCH2 :

(CH3) HNCH2CH20OCH2 O O O RT= CH2N( CH3) OOOHZCIZHZCOZH
%?%?dO sglypront mitn Psiiym pggiloride, dried over

| F@&di@lﬂ&ﬁ@@ﬂé%)ar@’%ﬂcenﬁﬁt@d 2%%»@@@@42)%2@51“1
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H @N%QQZNH%%E 96717 gﬁr‘gSh Cﬁroma@%graphy on silica

(@) . Iy CHBnERRORZY3Ma2H o) HMHEY) SNEICERY G. &/10 to

9K EOhODFDEHTBroR Foid) “Inrfots S £ 4670 210

m n Exaf¥pt e=RB%5.5; melting point: 97°C.
2 2' -[ Et hane- 1, 2-di yl bi s(oxyet hane-2,1- 5

oxy- 4, 1- phen Ienegébls(4 4,5, 5-tetranet hyl -1
o Exsidic, B4B; e oo Griney 41k S HOFyo Ghane-2, 1-
4-iﬂyﬂo£y54 l phenylene)]bls(4 4,5,5-tetramethyl-1,3,2-

ramet hyl 2- di oxabor ol an- 2- yI)phenoI 2.51 ¢
ngb %( 1%‘? l_L i odo- 2-[ 2- (2-i odoet hoxy) et hoxy] et hane

1(B3(E>@MCBNJR5;) a;dIESp&og:e(sE Seswuolibedf c¢aesExample RE5,

cabanale 6§ 30 WGl Nt gl raifullonmaghde,d s hepteds o
60 e solftution 1S run
sa’%%ﬁ%@fé%ltlaﬂhebu% 2 s@i oxalbprolapo agdi Dhﬁhyélr@gé:rhl 1-iodo-

S ans. The |
oL A Selsectat bl boBtSHRbRRRL sl
dng er 18 obtained

MH+ = 599.4; melting point: 55°C.

Example R67: 2,2'-[Ethane-1,2-diylbis (oxyethane-2,1-
diyloxy-3,l-phenylene)lbis(4,4,5,5-tetramethyl-1,3,2-
dioxaborclane)

By following the process described in Example R65,
Example R67 is prepared by dimerization of 3-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phencl with 1-iodo-
2-[2- (2-iodoethoxy)ethoxy] ethane (Example_RS). A white
powder is obtained.

MNH4+ = 572.4.

Example R68: [Oxybis (ethane-2,1-diyloxyethane-2,1-
diyloxy-3, l-phenylene)ldiboronic acid |

The mixture of 3.0 g (13.6 mmel) of 3-{4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenol, 2.82 g
{6.82 mmol) of 1-iodo-2-{2-[2-(2-iodoethoxy)ethoxy]-
ethoxy}ethane (Example R4) and 8.88 g (27.3 mmol) of
caesium carbonate in 30 ml of N,N-dimethylformamide is
heated at 60°C for 5 hours. The solution is run into a
saturated agueous solution o©of ©potassium hydrogen
sulphate and extracted with ethyl acetate. The organic

phase is washed with a saturated solution of sodium
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saturated solution of sodiumchloride, dried over
sodi um sul phate and concentrated to dryness. The solid
obtained is purified by flash chromatography on silica

geko( oyelrgbexane/ di i sopropyl igizher gfadlePtT7F§be©/b©0051
5 0/100), to give 1.8 g (47% of a white powder. MH =

555, 5; nelthgfp0|nt 97C. Exanpl e_R66:
2, EhlPB}kﬂ}Blfs( rtheover- digd BNy efHARBABS] -and concentrated

di yboxyddyhephenylmenre) ] bhegdrd, Héréels anetindrels 3, 2partly
10hd|ox borg%gne%gié f.ol | owi.ng .t he che%E descri bed

i nPERARDY ESR65C RpFe2R4E '|§SpP?% y

di meri zati on of 4-(4,4,5,5- tetranethyl -

3, [ LQ [).

2-fﬁg[%§?g?% Eﬁg% f@fﬁ%q'lﬁﬁﬁoxy é?ﬁ ane %ﬁxure gt 20 ml
150R4) 1, A- dﬁmﬁéhpe;m@hans obndi n€d. Wi+ of59¢aser in the

”Ekleegee'%f A5Gg BEXanpd® ROfmo1) of di bonate.
[EPhane |, 2- d| F%lgp%x ethgﬁe-z %- sodium carbonate

d.@ﬁs%y §q1rﬁﬁé}ﬁ/|% Nak |l§('l AonoRraiiraetay) 31, %aps, the

ZOaQU@&abors@lmlrtq)onBylsf OkhONEATWERE RIIGAS S ERSHrs befld then
d,ﬁg}aggﬁﬁgn dylgg?inﬂlgsgﬁﬁréieﬁreQQQEQOEX solution of

t epoasethyh- IhBiZegknxahdpdzne 2apt) pdretodctedh with ethyl

1- h t '
'Saegga\tl:\é ['f)hez(s%f %98%1 gf&é{%ga*&g%gha%gze‘gi%gf&%t%r and

Ex‘a[h‘éhe %@at[@auﬂds(@pﬁaﬁeoa | o8 e hadoxipe, dried

d'Mb@%ys%diuﬂh%ﬂﬂ§%3%#d%ﬂ?;@ﬂb%‘%Bﬁ%éﬂ%ng%Jngéuﬁgyness

te?rﬁﬁegh§P8f 305. élU?éESrBPHQeﬁ ?Ffpﬁ%ﬁ@Pngﬁ ‘82 ¢
(6.82 nmul) =0f3%-30do-2-{2-[2-(2-i odoet hoxy) et hoxy] -

et hoxy}ethane (Exanple R4) and 8.88 g (27.3 nmol) of
caesi um carbonate in 30 ml of N, Ndinmethylformamde is
35Exsmpdd BE9608-{8r [32hdUr¢ - Carbosypltenoxyi) sicethy lilnt o

2, faghS1 BERI0HE0US - 0LULLeR 0L 1B ARS LUB T o0

extrac acetate. The organic
phase |§tﬂa§héd ﬁFhﬁla3s£?uﬂd?eaméapﬁﬁhdﬂ @m %m
20@26@8Q3£§}beﬁ53atePCT/ FR2007/ 000051 chl ori de, dried

over sod suI e and concentr at ed
.94 mi TH %S S% trleéﬁylamlne 5.73 g (11 mmol) of

PyBOP and 1.45 ml (9.2 mmol) of N-tert-butyloxy-
carbonylethylenediamine are added to 2.06 g (9.2 mmol)
of {4- [ (benzyloxy}carbonyl]l phenoxy}acetic acid
(described in patent application WO2001060813) in 46 ml
of dichloromethane under a nitrogen atmosphere and at
ambient temperature. After stirring for 22 hours, the
reaction medium is run intc an agueous solution of
hydrochloric acid (0.1 N) and is then extracted with
ethyl acetate. The organic phase is washed with a
7 saturated aqueous solution of sodium hydrogen carbonate
and then with a saturated agqueous solution of sodium
chloride, dried over anhydrous sodium sulphate and
concentrated to dryness. The o0il obtained is taken up
in diisopropylether, the white precipitate obtained is
filtered and dried under vacuum, to give 1.95 g (58%)

of the carbamate in the form of a white powder.
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to dryness. The target boronic diester, partly

hydrol ysed to boronic acid, is obtained. 5 The

reaction crude is solubilized in a m xture of 20 ni

of wd, 20di7yreBbexyet hane and -8Q 5@ of m@terpb@ékﬁ§oo7/000051
presence of 3.18 g (30.1 mmol ) of sodi um carbonate.

After stirring at anbient tenperature for 3 days, the
aqueous solution is washed with ethyl acetate and then
105264 dinli edewninB1a & Whialfad APRUS S did 08 8f added, at
po;l%qgsul{gw hyglro en gul Ehate and extra&ﬁed_vvlth et hyl
acetat 8- The-oVPH5hPt pRase FE waBhedSR-thiRAt er ©and 1-3° @
wi {B. &0sahat at ed sbl ut ithie of sadbemeell oritle, drizechl of
ovgy ' at d then_concentrated. tg _dryness.

15 chgggg g%‘ﬁgf ? i esgﬁ\%élr'lgareorob ainnga.' Mo ;1 of
435, 3-dElahpreeRBane are added to the reaction medium,
3-4R1&h 216 CheGatboxuphenewy) acetadl s i -
am noi?et hyl )a_ren' noj - 2- oxoet hox benz}]&'ecssa'ci dh%OOJS-‘tL aOlétalnEd
AL E RYPTST] 2lnk - aniSfseRfcram@egops solution of sodium
oXiopd hoxyh benzeakdohal4 M (ddd Mol pxefateiat hyl gpme, 4

5. 1 | f BOP d1.45n ,(9.2 | f
N{%?gé&%§$g§§%ngﬁx;ﬁg yl %?%51"‘Eﬁedi éHlﬁHé ar‘grlr’gl‘;i\)‘!i%%to The

2. 00zni9®. Phawel )iP5coficentrated to dryness, and the oil

{45 | oxy r.hon cetic.aci

(P Y M R P BiRE AP & Y of
m Ehefapiee| be orlee hieemunlier d@ehlevogéh. at nosphere and

at anbient tenperature. After stirring for 22 hours,
trﬁ%: reactiqon nmediumis run into an agqueous sol ution

of 80 “hydr’ochl ori ¢ acid (0.1 N) and is then extracted
with ethyl acetate. The organic phase is washed with

a sat q S,sol ption, o di um hydr ogen
car bongégg;%n% tu%ggny:\l'/vi ?h{% gé% ai!jga agueous sol ution
ofcaxhpxyphentxy) aeetyl] suinekethyhyanbns] spdi um

S W Rt oAb Sz SPpgent rated to dryness. The oil
obtained i's, taken up in diisopropylether, the white

prEISH tat %ibﬁ@ﬁﬁﬂeétm§sphfﬂf?eﬁ§d &d s ieh turidemperature,
e 1 T S e SR .5
PCTI FR2OB¥7 000651 F¥5@% @Pd( 76- o) G- 08 mmol) of ethyl
t r3f{2uof (arceiimoatyl jparei esidenl o:dbet hoxy }benzoate are
added respectively to a solution of 0.91 g (4.08 mmol)
of {4- [(ethyloxy)carbonyl] phenoxy}acetic acid
(CAS 30893-58-4) in 20 ml of dichloromethane. The
reaction medium is heterogenecus. After stirring for
5 hours, the reaction medium is filtered. The filtrate
obtained is concentrated to dryness. The residue
obtained is poured into a saturated aqueous solution of
sodium hydrogen carbonate. The solid obtained is
filtered, washed with water and dried under vacuum, to
give 1.22 g (63%) of the diester in the form of a white
powder. '

MH' = 473.2; melting point: 117.5°C.

Stage C
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anbi ent tenperature, to a solution of 1.39 g (3.80

mol ) of the carbamate in 24 m of 5 dichloronethane.

After stirring for 4 h 30, 100 m of

1, odkohhgoeeshane are added 1t5® t-he react pomr/pRdDYNY 000051
which is then concentrated to dryness. The oi

obﬁain oureﬂ into a saturated %queous sol ution

of €

d..is, .
godgﬁﬁ}oﬁ§89095 caPPBRSEE aA@SEXiPEEt ed™i Eh2ge10B of
t eErahplleof RRAp/ ethyl aepbat€ititipnm wfur eheTh@iester is

or [.€_Rh Is.cqoncentrated.to dryness nd the oil. ,
obgggkg Bigﬁgﬁieﬁ %%He?évgcﬁﬁ%1 &gﬁ¥v 15888 yﬁéébaa%ﬁd in
t hehanfaemi aft Bewhdkm pbwdeyel | ow 0i | . 15 M+ = 267. 3.
Stage B: Ethyl 3-{2-[(2-{[(4- _ '

car boxyphenoxy) acet yl ] am no} et hyl ) am no] - 2-

ox¥Bt H0X3A behiz e+t 88 Upirt & APTrdYEN at npsphere and

at anbient tenperature, 0.86 m (6.12 muol) of

et hyl am 2. 4. I f B 1
t(zr'fﬁt% %ﬁfﬁ* éfﬁggli% xﬂitrsog g.]?’l%. ) ig vi o@pgggmacg%ogical
3-t@sfé2canrhedt byk) aritho]a Arioetdodyt bENzOhE BEEperties

dded j .ution.of Q.91 4.0 I
Ss05 hESPRRbLURLY. b BREnsHYsREATey Frlertetar BeTRud
30893-58-4) in 20 m of dichloronethane. The reaction

meglh 83 L SGPRI BT 89CPEPLUR4 A bEB 1 BbirhELRY f18e15 hours,
the reactio 5

obtained is concentrated to dryness. The residue 30
obohtataihg phereHimatdcarsabptakedoagueuessol ution

of sodi um hydrogen carbonate. The solid obtained is
filtered, washed with water and dried under vacuum to

gi Vee 1cR2mgri 83 rsyeptotrbe adice stagie iup tdie flos Mintracellular

- . _ = ; i int: 117 5C
S RS ARl 08333 i b5 Gottisrehy e ana
f FFenR PRl t weapr dewaingestr FEEJRLA orafeFBRéE. Exanpl e

R21, the saponification of the diester is -carried out

so_as to obtain the dicarboxylic acid in
For each FGF receptor, thé FGF-R (BamHI-SacI) and hMpl

(SacI-NotI) fragments are gsimultaneously cloned into
the vector pEFé (Invitrogen) digested with BamHI and
NotI.

BaF/3 transfection

Murine BaF/3 cells are transfected by electr_oporation.
20 ng of plasmid carrying the constructs FGF-R1B-hMpl
or FGF-R4Q-hMpl are mixed with 5x10° cells taken up in
800 ml of RPMI ({invitrogen). The mixture is subjected
to two electric shocks of 400 V with an interval of
0.1 ms. The cells are taken up for 48 h in an. RPMI
medium containing 10% FCS (foetal calf serum, gibco),
glutamine (invitrogen), NEAA (nonessential amino acids,
invitrogen), NaPyr (sodium pyruvate, invitrogen) and
10 ng/ml of IL-3, before being selected with 10 ng/ml
of blasticidin (Cayla).
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the formof a white powder. 5 MH = 417.2; nelting
point: 257.1C. The results of in vitro and in vivo
phar macol ogi cal tests carried out with a viewto

dewyer pporngsproperti es 10 -ofi giphe Con’pounﬂ@TQf:'RQb@?/OOOOSl
i nvention are listed below Baf/3-FGFR 5 or FG--R

feratign nodel Cbtai ni ng the chineric recept or

coﬂ%#‘FHE?s"flﬁr?HéfGﬁFﬁér Fell&ceptors are nade up of
the intracellular portion of hMpl (NM 005373) and the

BB 2 LSRR A, oLl o T
(BaIrHI -ESHC1 B4 caricMpnVpl co(nsaaiud‘tlcﬁl)ai:eagrrmuﬁtaizeed in
(| S aeaUans, ChORE ek ohdfyYorertnbiiihe 20 wgyny of
tr}ahéﬁ‘ééw@hnl\/lﬁumel%m‘@d:ebmhare witgnsiécngdmpy of IL-3

el g8t roRA a&loOﬁg{m%O o9 @Y asahdi GaEM Yot RS0 ug/ml of
copstructs FGF or FG-- Rd4a-hMl are mxedq

wi PRP3%106 cells taken up in 30 800 pl of RPM
(|nV|trogen) . The mxture is subjected to two
el ic. sho f 400 V. with an interval of 0.1 ns.
Thggséﬁél Eogr gefggéﬁnuﬁeiag}lrﬁg‘eﬁgl n an RPM nedi um
contai ning 10% FCS (foetal calf serum gibco),

glgt a%ﬂ%l(l'e?l\ﬁ't é{&ﬁc;i)r NE@!:A (gg9?§se@elell ar%é]lorylng the

ds, 35 invitroge sodl um pyruvate
| n@h%%@éﬁ) rEREPTeTsngi s p@ﬁsageé opef-gre thalasy in culture

sehesied Wubb1iBewaldl wiafh btasiighdi Ag Qﬁﬁyl%br\@l h. The
2007@?80325 - 160 - _PCT/ FR2007/ 000051 Culture of

t ranst BctBf cEPFE THEPBRIPS Off | SPFHBs YTkt edn RPMI,
Wi bdfbhe géEnQIRtﬂMhﬂat@ﬂ F@Eéa%tﬂﬁﬂﬂaﬁxuwtiwc&érﬁiéd out
mey ot ai 9.C0 nti,o | or

co%t afgnlgg glugllr?iteof YRS m“&]%c’spﬁpaptlee' ?%‘éaje‘f)t hapd in
V\/I@hai@upgimitef- |Eo3 eachw tondOthghnl wie FEB2lowing are
coghhogd Wty 100, pgl o %fo JAERF 18- L9uERbh of two-times

proliferation_neasurenent _
concentrated product in RPMI and 50 ul of a cell

suspension at 200 000 cells/ml in RPMI containing 0.2%
of FC8, 2X NEAA, 2X NaPyr and 2Xx glutamine. The plates
are incubated for 28 h at 37°C and then 100 pl of Cell
Titer Glo (Promega) are added and the amount of ATP is
quantified using a luminometer .(Luminoskan Ascent,

Labsystems) .

The compounds that are subjects of the invention are
FGF receptor agonists. In particular, they exhibit, in
vitro, a specific activity towards FGFR1® and FGFR4Q of
between 3x10°° and 1x10 °M. By way of exaﬁple, compounds
44 and 31 are active at a concentration of 30.uM on the
Baf/3-FGFR1P and FGF-R4C.

In vitro angiogenesis model

The products are tested in terms of inducing the
rearrangement of human wvein endothelial cells (HUVECS)
on matrigel (Becton dickinson 356230) . diluted in
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A confluent culture of BaF/3 cells carrying the

chinmeric receptors i s passaged one-in-three in culture
medi um suppl enmented with I1L-3 (10 ng/m) for 24 h. The
15weebbg7angothen deprived _of ggerum over npghyrkBoRF¥ 00051
bef ore beling stinulated. The stinulation is carried

out _in a 96-well plate (krystal mcroplate, Porvair)
anB°t h298Badrapl itédtle. cEblagerh EwREi ti on, Bepeon dickinson
fC?S?EBGQ.?@Ftéﬁ#Eﬂ thEBLSﬂH?eé$ng @ﬁ?ﬁﬁﬁﬁer$§%ﬂunder
SO ion of two-tines concenptrated product in

AnEPS0 LR ORE| ¥ tBudpohei GRISCLINE GRRR cEPes/1ARgER Of
RPbhe c ot andwigb Wl @80 iof MESsuded\NERR, RxaMNaPyWi arth 2Xmage

i EREs o BEERft Blps Bidh: P8R B8R ehBRea) are addec

‘and the anount of ATP is 25 quantified using a

| ugl,ponmier ; LLumnoask i sLahaystepg). Jhg,
conpounds tﬁat are Su%ﬁ%@?@@%%s% e |nvént?§% éie ?%%95 of
r eEBpt 3FVESSACH Lenonyarated| ar soardfiexmeiivity bgpween
Vi 1 00M anrspeco g, agli Waly doveksspEE-Rebm@rdngeFR4a 8 and
of _petween 3x10-5 and 1x10-6M By way o ampl e

f
conpoudts WL A ark AVEHEHL FonCént tht fh GR the

30iuMrédnrbhengBafitBeECERNBdadd FG--R4a. 35 In vitro

angi ogenesi s nodel The products are tested in terns of

i nduci ng the rearrangenent of human vei n endot heli al
ceMpdel Hpf (ppstohspheeinigl 1eBereyasdudpirdzatispodsomice

di tyt ed R MR2007 9803251 2418Le HETEER2QQATLO00P5n crEDO

collagen (rat tail collagen, type I : Becton dickinson
354538F€) - After 24 hours, the cells are observed under

the m croscope with a X4 objective and the | ength of

th seudot ubhul es i s measured. by ,means of an,ipage 5
anrg]ilgserartlé? A ol gﬁafﬁg@%dﬁe\%re Y Fo?’n\:ﬁ%p?ﬁltonal
vi inpeangongernesia vedtmet hef coopalntsy,ofof t he solution of
in j d . [.at i fi i Mityeb

Lo EnrarRe 16N ER, el TR A Vishade IEERy carros
anBrancsd and aét mgdkat Xy lewicent Ranwm i3¥10 Bayen. Pharma
theurdduyi EHQrangi 0genesisfmdel i sMPelc&f so that it is

pOft:lSChaeWIC | eg revascul arization in mce o )
ving on its back, and after shaving and disinfection

of the skin by painting with Vetedine® solution
(Vetoquinol S.A. Lure France}, an incision is made in
the inguinal region. The femoral artery is excized, the
collateral arteries are cauterized and the external and
circumflex iliac arteries are ligatured. The skin is
sutured with separate stitches using non-resorbable
thread. The animals are placed in the recovery room,
the temperature of which is regulated at 25°C, wuntil

they are completely awake.

The distal perfusion is measured using a laser Doppler
scanner (LDPI Lisca Perimed model PIM II, AB Sweden).
This technique makes it possible to measure the
cutaneous perfusion of the upper part of the back legs.
These measurements are carried out under anaesthesia

{ketamine + xylazine), immediately before the surgical
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15

The experinent is carried out on C57 mce (I FFA CREDO
15 France). The animals are anaesthetized by
intraperitonal injection, in a volunme of 10 m/kg, of
a wol aboopoeb32580 ny/ kg ket-amigne ( Ket am npcéb?@ﬁzoov/oooom '
Vi rbac(r), V'rbac Carros 20 France) and 10 ny/ kg
xylaélne un 2s(r),. Bayer Pharma Puteaux France)

ught QSsﬁﬂQRﬁﬁF%% hat ppd dmmedigfedy jafter (T1)
Eamh mdeﬁft@fh&ﬁﬂ? ame dls%:vléirq@:ty* 0(&5 ?Ehbhellglshaema
y et edi sol ution e i_no
%?QEu %r anceftF an??éﬂ%ﬂon OHE nﬁ@&qqﬁ%éiﬁ%ﬁa the
|n@ﬁahahyréggomndﬂmnfEh@raégarbaﬂﬁﬂeﬁ.amnh&ﬁhldhen order
cof Lat ries L ri nd the_external o
antb c?%ghﬁ?FEE |('i:‘l a? gﬁ%%?lg% gﬁ%hﬁ:q%tur%QFe%%%g o
i SMERBUEPBEANGRL h Coapara: owht | pahes uhﬁn@ame conditions of

nognieserbabke 4dhse e -ani fal r I |
rec%%{ g room BOHt hg(%kee%eﬁat u?g %?& el@ ‘1‘1%?% Qfﬁ;'&% the

r et aEBECRt CFsokEChARTIE  LReprAeE c'%‘PrpIegﬁéf—l?tﬁv\de&e post-
ThisdhstalcppefBss0oni sefBasuyed using a | aser Doppl er
scanner (LDPI Lisca Perinmed nodel PIMI1I, AB Sweden).

35 This technique nakes it possible to nmeasure the
cutantbis pewkusimemtof thee cppeoupdst off thke hacdkntion are

| e ; h e ts a canri nder

aﬁ%ﬁ%%ﬁ%ssi? Eeta E§P+ Xy E&EI%@ ﬁgénéédgyél BBefg 3 of
th%x%‘EPJg?caICOMOZ@@?/@BO@%% awzgmm@t/amzomtm@om at a
i nilbiss i o8 ofo ineReA (J@Al@f&émdtsabehxaa%%lg/ﬂﬁor 7

in.order.to verify the severity of the ischaem a.
N@%%%?Enﬁ%tgh%r%s%g FENLE HE Boeebssively on the
healthy |l eg and on the | eg rendered ischaem c in order
5 to establish a perfusion deficit expressed as %
Measurenents, carried out under the sane conditions of
anaest hesia, are taken 3, 7 and 14 days after the

i nduction of ischaemia in order to eval uate the post-

i schaem ¢ perfusion recovery. 10 In this experinent,

t he conpounds of the invention are active at doses of
1 to 50 ng/kg/day. By way of exanple, compound 21 has
a significant activity at a




dose of 30 ngy/ kg/day adm ni stered subcut aneously for 7
15 days, in the ischaem c |eg nodel. WO 2007/080325 -
163 - PCT/ FR2007/ 000051 CLAIMS 1. FCF receptor
agrRoi sbogpopornds correspondigg t-0 the fperpkaz067/000051
ML-L-M2 in which ML and M2, which nay be identical or
different, are each, |ndependently of one another, a
monomer unit M and L is acRREMEr group that |inks M
and M2 covalently. 10 2. FGF receptor agoni st
ounﬁé accordlg to Ca q% char terl%eg |nn o
sa d IihkEr HFOT c&%%%% FIERUEY 58TFERRS! di§9

3. tEE&Ffornephior agoni st compounds accordlng to either
g of Clains 1 and 2, characteM|z§dM|n that said nonomer

unit corresponds to the forntil'a Mwhich follows: 8 R

7f iR R chgMi -and -M; ] evtRschr may ) ident heahi eh, dkE ferent,

N 9fe CeB2h, %%d%ﬁéhdénég% &f oﬁgﬂanbéﬂb%m,a monomer unit
i ndi cates the l'inkage site of L with, firstl

t he
mofome?Rdnit NIF afd, Ld@¥ERdl PrOWP hthRE mbhbher Wi @nd 1,
Masovadeflcli-nkage site of each nononer unit ML or M2
being 30 |located on one of the substituents R, Rl or
R2; WD 2007/080325 - 164 - PCT/FR2007/000051 R is a
hydr ogeRGEt amceptioal cgpm B onroapbindar agcoridhiangchieel Claim
a'fY'cE§§ L& Erﬁ%@ aHﬂithiiog%}dt ik%@rg&Qmmaﬁ9n§omﬁrises

dr ox i cal radi c OTITU
from to 25 links.

10

15 3. FGF receptor agonist compounds according to either
cf Claims 1 and 2, characterized in that said monomer

unit corresponds to the formula M which follows:

20

in which,
X i N or C-Ry*,
25 A is a -CO- or -SO0,- radical,
* indicates the 1inkage site of L with, firstly, the
monomer unit M; and, secondly, with the monomer unit M;;

said linkagé site of each monomer unit M; or M; being

30 located on one of the substituents R, R, or Ry;




5 CO2R5 -CONRBR,, O Ak - O Al k- CO2R5

- O Al k- CO- NR6R7 - O Al k- NR6R7 -O Al k- Ph - NRSR7

NH- S02- Al k -NH CO Al k or -NH C02- Ak in which: 10
Rowbszeohydsoges atom a li-nagy or branchedr/akkyb7/000051
radical containing froml1l to 5 carbon atons or a

benzyl radical; R6 and R7, which may be identical or
different, are each a hydrogen atom a linear 15 or
branched sal kyBrbadhcait &0t &l Nhagolye@m dtohp S carikear or

atons_o benzyl radical; Ak is, a linear or

o Shenehed BT ASE S a i 1P (OO dar b 5 carbon
at strems; a hiydeexylorabiandhedrakkykheniealadifc Zlorimaniang
from1l to 20 5 carbon atons; Ph is a phenyl radical
optionally substituted wth one or nore hal ogen
atons, with ong nore hydroxyl radicals, with one
or nore®* |ine: O%%S branched al koxy radical s containing
WO 2007/ 08032% &ﬁ@ - PCT/ FR2007/ 000051 from1l to 5
carbon atons,” oQ' R7one or nore - COORS radi cal s; R1
is a hydr ogerlo'@;%(?;g\ a hal ogen atom a hydroxyl 5
radical, a cyano radical, a linear or branched al kyl
radi cal , cont a_@i/_‘ihg_(j@ 1 to 5 carbon atons or a

radi cal of fornula R5 -CO NR6R7

. ~O-Alk-CO-NRgR;
. -0-Alk-NRzR-,
° -O-Alk-Ph
e -NiR;
. -NH-50,-Alk
. -NH-CO-Alk ©°*

e -NH-CO,-Alk
in which:

. Rs ig a hydrogen atom, a linear or branched
alkyl radical containing from 1 to 5 carbon
atoms or a benzyl radical;

Re and Eo, which may be identical or
different, are each a hydrogen atom, a linear
or branched alkyl radical containing from 1
to 5 carbon atoms or a benzyl radical;

Alk is a linear or branched alkyl radical
having from 1 to 5 carbon atoms or a linear
or branched alkylene radical having from 1 to
5 carbon atoms; .

Ph is a phenyl radical optionally substituted
with one or more halogen atoms, with one or
more hydroxyl radicals, with one or more

linear or branched alkoxy radicals containing




- CO- NH- Al k- CO2R5 -CONHPh -0-Alk -0 Alk-CO2R5
- O Al k- CO- NR6R7 - O Al k- NR6R7 -0-Alk-OR5 -0 Al k-Ph
-0-Ph  -NR6R, - NH SO2- Al k -NH CO Al k '

- Nib O Ok ko ©BBRE - NH- CO- ALk1G@ NRE6R7 - pir@PR26bk /800051
-NH CO Ph, or ~ an aryl or heteroaryl radical
containing 5 or 6 atons selected fromC, N, O and S,
optional Iy &uB8t it §Led WA B & Mo rRE Hitloyepne or more
atoms, W th_ppnerprr&®i€alsnear or branched al kyl 15
radi cal s containing froml to 5 carbon atoms, with
one or nore linear or branched al koxy radicals
COR{ @il ng f hoBrdaka 5acambona atmsmbgemr addnhy ome hydroxyl

PO RAEB07) GOOBET™! f A ol B, o, e T gLy

asrdéfradd cwthlnesgecfrw t:he T oup Rarmm sagoms or a
li pgae .95 Rrapghedial.kyl radical containing 5 froml '
to 5 carbon atons, a cycloal kyl radical containing

from3 to 6 car bon atons or a phenyl radical

optionatly C&uBstituted with one or nore hal ogen at ons,

with ong ogorr!qheRcar boxyl radicals, with one or nore
linear or Branched al koxy radicals containing froml

to 10 SecachorHaARNBD,ARM th one or nore hydroxyl

radicals, wth one or nore benzyl oxy radicals, or

with ont ofO-Norkh al koxycar bonyl radical s containing _
from2 fo g pgarbon atoms;

e -0O-Alk-COsRs
s -O-Alk-CO-NRgR,

e -O-Ak-NRgR;
e -O-Alk-OR;s
¢ -O-Ak-Ph
» -O-Ph

o -NRgR;
¢ -NH-SO,-Alk
e -NH-CO-Alk

o -NH-CO-Ak-CO;R;

» -NH-CO-Alk-CO-NRR,
e -NH-CO,-Alk

e -NH-CO-Ph, or

10
®* an aryl or heteroaryl radical containing 5 or 6
atoms selected from C, N, O and 8, opticnally
substituted with one or more halogen atoms,
with one or more linear or branched alkyl
15 radicals containing from 1 to 5 carbon atoms,

with one or more 1linear or branched alkoxy
radicals containing from 1 to 5 carbon atoms,
or with one or more -COzRs or -CO-NRgR; radicals
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15

20

15 R3 and R4 are, independently of one another, a

hydrogen atom a hydroxyl radical, an am no radical,

a nitro radical or a radical of formula: -CO2R5

- G NROKRT /080 G5 NHOH - O Al kgg- Q- Al K- NR6RFT /FR2007/000051

- O Al k- CO- NR6R7 -NHOH -NR6R7 - N(R6)-CO Al k

- N(R8) - CO- CF3 - N( &).- CO- Ph - N(Rg) - C02- Al k

- N( &) - SCe- ;Qa’lkwhlﬂé'lR L0 Rlpk- HRGR?‘S and R, are as defined

- N( &) - SO02- ¥4 knNRERBecBr tozeheNF'rA g RGR7 WO

2007/ 080325 - 167 - PCT/ FR2007 51 in which R8 is

a hydrogen atom or an -Al k-000R5 radical, and Al Kk,

R5R, Résana RArsszer asrdebirardhait hhllespeeadiicalt heontaining
R, .5 reI e R r.m toge th

ca? %n a orrgC ofét hggﬁﬁgﬁ Iéfltogl %ﬁ&%ﬂﬁgl Fadical

at tashatningsExomndniser éd oramigarcmcammlcwg a mh@mngenadlcal

at@ﬁ?:@aga@wt hebstheLg! g tﬁmﬁusﬂeaarow héibéé‘r? atoms,
formof a base or an a tion salt wwth an acid ~ 10 or

wi vhtl pase, O%nﬂ‘cﬁlesd:ﬁ”fp?}ﬂélfé'ﬁﬁ‘ﬂlé’\al& hytf'elt e0BF ST more

a 3%&@{:eor4br€ﬁ&ﬁ@an@ak@@@orx@dmgzatl@ Gt hing from 1 to
cogrprlsngq} geglm)norrer unit of formul a

is”a WEth OﬁﬁrpBEndEO%%c&Y&rﬁ@‘mﬁ radlcals,

eivheh amel armncEanbdedzyloayprraiicaise manowethumirte or

Ofmégémjalﬁccml}&f@é% X ai%% c%gltaining- from 2 to 6

carbon atoms;

R; and R, are, independently of one another, a hydrocgen
atom, a hydroxyl radical, an amino radical, a nitro

radical or a radical of formula:

¢ -COR;

o -CO-NReR;

s  -CO-NHOH

o -0-Alk

¢ -O-Alk-NR:R;

v -0-Alk-CO-N RgRy

. -NHOH

o -NReR;

e -N(Ry)-CO-Alk

e -N{Re)-CO-CF,

e -N{Ry)-CO-Ph

s -N(Rs)-CO,-Alk

e -N(Rq)-SO,-Alk

¢ -N(Re)-CO-AK-NReR,

e -N(Ry)}-SO,-Al-NR,R,, oT
NH-AK-ReR;
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R on the 6-, 7- or 8-position of the indolizine is a
hydrogen atom a hal ogen atom a hydroxyl radical or a
radi cal of fornula: -COOR5 - CO- NR6R7 -0- Ak

- WAl Ko 0028803250 Al k- NR6R- 167NR6R, 25 piNEY8R20AFK000051
-NH CO Al k, or - NH C02- Al k WD 2007/ 080325 - 168 -

PCT/ FR2007/Q00Q51_ in which: . R5 is a hydrogen atq a

| i near oF efe &Fky F‘Xﬁliré’é’lencoﬁ%‘%nioﬁg “T‘ﬁlorf1Ar1{]}“t“(5:OoRS
5 carbopadatabs andard&nzw:,rrdi €ad; R5 ald andd&¥ined with
whi ch Ry be Ldgnt ;:ﬁal or di Ef_erent, are each a

hydr ogen a¥ohr a® rngaP 8r¥ordnched al kyl radi cal
containing froml to 5 carbon atons or a benzyl

radi.c K i o ed.akk i

10g%o%|tl gieniﬂﬁg ro%ﬁ to 55 c%?géﬁﬂg?oqﬁéegr 39611[1 % ﬁ%ﬁ@no?téms
brafickde ahgneherirdi &8 Wormtni Hrely premattadhssl, a six-

CapbfPe2b@M%indNcbatainhany | a r aditedlgedPt 408! lahd another
suﬁstltut ed Wltg one or nore hal ogen atons, w th one
or

CESTRABFEThFUFOxFF PEYPERFs, with one or more |inear
or ihr ahehé&dral kix\a rsgicabs eantaidiicigd raitl witth5an acid

carbon.atons, _or w_th aqne or. r.e - 5 - radj . 2
10T SUACR, Hr BE8F aPom 1 SFal Sha 2 AT 2 hyr begrate Or of
r adi salyatecyano radical or a radical of fornmula: WO

2007/ 080325 - 169 - PCT/ FR2007/ 000051 - CO2R5

-CO-NR6R7 - CO- NH Al k- CO2R5 o
4. Compoundsg according to Claim 3, comprising the

monomer unit of formula M in which A is a -CO- radical.

5. Compounds according to either of Claims 3 and 4,

comprising the monomer unit of formula M in which:
X = C-Ry;

R on the 6-, 7- or B8-position of the indeolizine is a
hydrogen atom, a halogen atom, a hydroxyl radical or a

radical of formula:

. -COORs

. -CO-NRgR;

s -0-Ak

» -0-Alk-CO4R5
e -0-Alk-NRsR>

. -NRgR;

o -NH-S0,-Alk

N -NH-CO-Ak, ©T

» -NH-CO,-Alk




-CONHPh -0-Alk -0-Ak-CO2R5 -0O Alk-CO NR6R7

-O Al k- NR6R7 - O Al k- OR5 - O Al k- Ph -0-Ph - NR6R7

-NH SQ2-Alk-  -NHCO Alk -NH CO Al k- CO2R5

- Ngb C8h A ko @3 BB6R7 - NH- C036Al k- NH COpPhy/FRR008M 000051
aryl or heteroaryl radical containing 5 or 5 6 atons
selected fromC N, 0 and S, optionally substituted

with onénoMhisbe hal ogen atonms, with one or nore

l'inear ar grpranchgd k@ﬂrc‘fﬂégé@m&%nﬁ cant ai Ak fdxonb%anched
to 5 carbo one or. nmore |jnear_or

br anched aF‘EBk’& r%@ﬁiﬁﬁ?g CERBHRE f FFA™ Lo t% 5 carbon
carbon at oaBomer ow tahb@mycnr rrmrlea1¢OZR5 or -CO NR6R7

radicalg ig whigh_ Al k RS, RG6 R7.afe_as

> defi ned wi P‘ﬁ 78 épgét %‘%lfzﬁemaa’r & #e %l?-g Qr gdifferent,
l'i near or branched klyydrcagienaatomnt R rﬂurrgeetlr opr brapched
5 carbon a%?@l - LyeL ot K%clnﬂ' Gyl ] fd 0Ofhrbon

3 to 6 carbon"atons or a cal optlon Iy
substi t ut eBt@MEHOFNE é’ﬁnﬁﬁ’ﬁerﬁéllégén atons, with one

or 20 nor eAQkKOX}é fadl ¢ahsagonbai nbagnEhem 1at.LQP; radlcal
carbon atons, w th %eom nmor e car baox radi cal s

10 with one WFPH83F4863 1762 PE? o%?%%o%& aorlmear
nore al kox;oﬁrar}ﬁmndherdadal:]ajzseﬁ@nhradﬁbag facamaitindg from 1
car bon atogs, 5 Caﬁgon a’toms' ch may be identical or

different are"eac
= Ph is a phenyl radical opticnally substituted

with one or more halogen atoms, with one or
15 more hydroxyl radicals, with one or more linear
or branched alkoxy radicals containing from 1
to 5 carbon atoms, or with one or more -COORs

radicals;

20 Ry 1is a hydrogen atom, a halogen atom, a hydroxyl

radical, a cyano radical or a radical of formula:
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20

5 a hydrogen atom a hydroxyl radical, an al koxy
radical containing froml to 5 carbon atons, an am no
radical, a nitro radical, or a radical of fornula:

- NRORZoo7 Mbls 682 8r k- - NH- SQ24lck - - CO2RSpcT CERNRGR/ 000051

or -CO-NHOH 10 in which Alk, Ph, R5, R6 and R7 are
as defln%RWthrespect to the group R, in the form
of a base or of an addition salt with an acid or with
a base, &%NBIiSo in the formof a hydrate 15 or of a

sol vate. CQ:;NQQ[M]QQ{]QS according to any one of Clains 3

to 5, r&rlsmgthe mononer unit of fornmula Min
whi ch:* 2¢ ™ R2; Ron the 6-, 7- or 8- position of
t he i ndolg-Aikne is a hydrogen atom a hydr oxyl

radi cal , CE %(l% xyl radical or a radical of fornula:
25 -0 AKA 07/ 080325 - 171 - PCT/ FR2007/ 000051

O Al k- COZRBIx-GCDBNARLRG- CO- NR6R7 -O- Al k-NR6R7 O

O Alk- Ph E@g\, r, N S02- ATk, or -NHCO- Ak in which:
AR5 S a rogen atom an al kyl radical containing
from 1-t00-5ﬂkc<é$ebon atoms or a 5 benzyl radical; R6
and R7, whighefray be identical or different, are each
a hydrogecr] patom a linear

o -MRgR;
o -NH-50.-Alk
e -NH-CO-Alk

e -NH-CO-AK-CO,Rs
e -NM-CO-All-CO-NRgR;
+ ~NH-COAlK

o -NH-CO-Ph, or

" an aryl or heteroaryl radical containing 5

& atoms selected from €, N, O and

or
S,

optionally substituted with one or more

halogen atoms, with one or more linear
branched alkyl radicals containing from 1
5 carbon atoms, with one or more linear
branched alkoxy radicals containing from 1
5 carbon atoms, or with one or more -CO:Rs
-CO-NRsR, radicals in which Alk, Ph, Rs,

or
to
or
te
or
Reg

and R; are as defined with respect to the

group R;

R, is a linear or branched alkyl radical containing from

1 to 5 carbon atoms, a cycloalkyl radical containing

from 3 to 6 carbon atoms or a phenyl radical optionally

substituted with one or more halogen atoms, with one

or

more alkoxy radicals containing from 1 to 5 carbon

atoms, with one or more carboxyl radicals or with one



or branched al kyl radical containing from1l to 5

carbon atons or a benzyl radical; 10 Ak is a linear

or branched al kyl radical or alkyl ene radi cal
copbappbngokoepsl to 5 carbagmpeatons, " PhcirgrR200enyboosa
radical optionally substituted wth one or nore

hal ogen atons, with one or 15 nore hydroxyl radicals,

wi PR BRESor IRy ARy aREhFal 2 oRPREALRENEr dHOM tD to 6
5 garben a8b@EB, Or with one or nore -COOR5 radicals;

Rl is a hal ogen atom a hydroxyl radical, a carboxyl

20 radical or a radical of formula: o -0-Alk o

- RAI&REORRS wiviclD k- P idenPh calNRGRALL fdte1GO #he each
or 8 - 172 - FR2007/.Q00051 n_aryl ..
ora\rﬁg@rg%‘*% %ftgog}’ca %%%f(g}lgéné: a@@éaqs aat%on%llg%ﬁcgc%%glcal
freantaining fmwemS1l toptF onakrbynsalssmist utaed amimo onedical,
Or aNRI £rohakagen1 at ges s Yhhh-Qneoer fesﬁ}'enﬁllannear or 5
branched al kyl radicals containing from1l to 5 carbon
atons, with one or nore linear or branched al koxy

radi ca¢ sNRytyai ning froml1l to 5 carbon atonms, or with

one or nmore -CO02R5 or -CO NR6R7 radicals 10 in which

- Ak, Ph-NRECQRaAAllnd R7 are as defined with respect to

10

15

20

25

t he grou ' ;S an al kyl radical containing from1
to 5 c’ar‘&kﬁsﬁﬁlﬁ or a cycloal kyl radical containing
from 3 t‘ﬁcg?,R 15 carbon atons; R3 and R4, which may be

i dentica ifferent, are each a linear or branched

al koxys r.ag-egr gonbai ning from1l to 5 carbon atons,
an am no radical, a carboxyl 20 radical, a hydroxyl
radi cad -CO-NHIOERI of forrmula CO .

in which Alk, Ph, Rs, Rg and R, are as defined
with respect to the group R;
in the form of a base or of an addition salt with an
acid or with a base, and also in the form of a hydrate
or of a solvate.

6. Compounds according to any one of Claims 3 to.5,

comprising the monomer unit of formula M in which:
X = C—Rz;
R on the 6-;, 7- or 8-position of the indolizine is a

hydrogen atom, a hydroxyl radical, a carboxyl radical

or a radical of formula:

. -0O-Alk
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NR6R7, or a radical of fornmula -NH S02-Alk, in which
Alk, R6 and R7 are as defined with respect to the
group R, in the formof a base or of an addition salt

W d 200726s888bd or with a_base, -and al sopén/tRe0H9yOLOOS
of a hydrate or of a solvate. 7. Conpounds according

to Caim®6, C ed in that 30 Ron the 6- or

8- posi® i on oﬁ%lg {:Wﬁ zine is a hydrogen atomor a
e ok of ek COMNRIR O kS esRy. o

-NH CO- Ph WD ,.200,7/ 5 173 - PCT/ FR2007/ 000051 in

whi ch ®Al k, '&é'&ﬁ)ﬁ% are as defined in Claim 6;

R2 is an alkééﬂ? containing from1l to 5 carbon

5 atorfs; R3 ar or branched al koxy radi cal

cont ai ni ng ﬁgﬁ to 5 carbon atons or a carboxyl
radicdl; R4 1 7amino radical; in the formof a base

or of an additio with an 10 acid or with a
base, ®and aI'&h&H écihé .0Ph of a hydrate or of a

sol vat e. according to either of Clains 3
or 4, ¢ corrpr‘% gtST‘filkrmnorrer unit of formula Min
whi ch: 15 T gn the 5-, 6-, 7- or 8-position of

t he |mdazo[i 5 afpyrl dineis a hydrogen atom a
hal ogen at'onfts a 18 near hydregenr apeded arkyl athyl caradical

containing fegALdihodng CAFHAN 1 ateBg A-dKEOXHtoms or a
radical or a radical of fornmula: -CO02R5 CO NR6R7
benzyl radical;

= R and Rs, which may be ‘identical or
different, are each a hydrogen atom, a linear
or branched alkyl radicél containing from 1
to 5 carbon atoms or a benzyl radical;

= Alk is a linear or branched alkyl radical or
alkylene radical containing from 1 to 5
carbon atoms;

" Ph is a phenyl radical opticnally substituted
with one or wmore halogen atoms, with one or
more hydroxyl radicals, with one or more
alkoxy radicals containing from 1 to 5 carbon

atoms, or with one or more -COORs radicals;

R; is a halogen atom, a hydroxyl radical, a carboxyl

radicél or a radical of fermula:

¢ -O-AK
e -O-Alk-CO;Rs
¢ -O-Alk-Ph

e -O-Ph

e -NRR;

» -NH-CO-Ph, °*
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-0-Alk -O-Alk-CO2R5 -0 Al k-CO NR6R7 . - O Al k- NR6R7
- O Al k- Ph -NR6R7 - NH S02- Alk -NH CO Al k, or
-NH C02- Al k 25 in which: WO 2007/ 080325 - 174 -

PGIo FRe09/6009951 "~ R5 is_ajhydrogen at Oﬁo‘:T,aFﬂw@@@yOOOOM
or branched al kyl radical containing from1l to

carbon atons or a benzyl radical; » R6 and R7, V\,hl ch

may be ?dent PRaPTrHE OF HietraicaFyl HadisRh @rrry%w@% 5 or

atom a |ingar gebmbr al’ééé’l%i:t&édW'ff&ﬁ“ cal mntau nléhgd s,

froml to 5 carbon ﬁorrs o a. benz g}ﬁcal IS

a linear or BPLACRBY Yl kPUP5EG Y taPFieng Fr onfierE

1 to 5 carbonalagens attoms ) i ndath Obnlar ant hetbrd kKiierar or

radi cal contgl QinQ e(fjr 1 to 5 c f éggﬁ Pt%rio% & o
Tt GPRG W T RY

phenyl radi cal “op |ona one or
nmor e hal ogen5 ateotsn V\ﬁthmene mrthmoeemair org¥e linear or

radical's, wibhaQngear J1RES,! el SIANCHEAIKANY 1 co

radi cal s contalining from carbon atons, or wth
one or nore 5293r€99?§t|°&'t§|rce§1% W-'F%’:Lh Qn@ AFdFGEEn ~CO:Rs or

atom a hal ogen-gkom ar%r&]_rsadl cal or a radical of
forml a: _CD§§5wh1ch Awﬁ_PEh RE § and R, are as defined

with respect to the group R;

R; i1s an alkyl radical containing from 1 to 5 carbon
atoms or a cycloalkyl radical containing from 3 to 6
carbon atoms;

R; and Ry, which may be identical or different, are each
a linear or branched alkoxy radical containing from 1
te 5 carbon atoms, an amino radical, a carboxyl
radical, a hydroxyl radical, a radical of formula CO-
NRgR+7, or a radical of formula -NH-S0,-Alk,

in which Alk, Rg and R; are as defined with respect to
the group R;

in the form of a base or of an addition salt with an
acid or with a base, and also in the form of a hydrate

or of a solvate.

7. Compounds according to Claim 6, characterized in
that |

R on the 6- or 8-position of the indolizine is a
hydrogen atom or a hydroxyl radical;

R; is a hydroxyl radical, or a radical of formula:

e« -0-Alk
¢ -0O-Alk-Ph
o -NRgR; ©OF

» -NH-CO-Ph
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- NH S02- Al k -NH CO Al k -NH C02-Alk 25 -NH CO Ph,
or an aryl or heteroaryl radical containing 5 or 6
atons selected fromC, N, O and S, optionally
supst bbby edswhbh one or 30._mare hal ogen apewprr¥ObM/ 000051
one or nore linear or branched al kyl radicals WO
2007/ 080325 - 175 - PCT/ FR2007/ 000051 . containing from
1to 5 carbon atons, wth one or nore |linear or
branchedn ahkexyanadi eal srcoghdi Ri Ngrd ro defonéd in Claim
carbon atons, or with one or nore -CO2R5 5 or
-CO'NRBR7 radicals, in which Alk, Ph, R5, R6 and R7
are, ass def i aedyW tladieslectotiioaihengr dupmR; 1 RBoardd carbon
R4 tWhi ch may be identical or different, are each 10

11y3= . .
a %y‘arogen atom a hydroxyl radical, a linear or
branched al kdrgaraddeabremehsioni atkéxpymredicad caphbaining
at 9?&1 anegnnaaLadhcgk on@ Bt Eocéégbﬁgjl' @l idanadi cal
of formula ~-NR6R7_ -NH-CO-Alk ~ -NH'SC) 2-Alk
- DeRs a@NBRA2$FCa45 - CO NHOH i n which Alk, Ph,
RSinR@Ig%nnga?m a%g &deﬁé P@@I w’f: han :ﬁaaeeg?ﬁotstﬁn& with an
grou ; .0 an r oge r
SaPBOfl BEOMS TG 2 (RPN FLAG 0B WhECH Ty hrd bydrate
atbacheéda aobwvanenbered carbon-based ring containing a
nitrogen atom and anot her heteroatom such as oxygen;
in the formof a base or of an addition salt with an
258aci dCompabndsa s ding sbscEitheheoforfhaimsn 3 or 4,
hyde@bei s@hgOotha #Bh¥AE® unit of formula M in which:

X = N;

R on the 5-, 6-, 7- or 8-poeition of the imidazol[l,5-
alpyridine is a hydrcgen atom, a halogen atom, a linear
or branched alkyl radical containing from 1 to 5 carbon

atoms, a hydroxyl radical or a radical of formula:

. -CO4Rs

. -CO-NRgR;

. -0-Alk

. -O-AK-COR;

. -O-Ak-CO-NRGR;
¢ -O-Al-NRsR;

e -O-Ak-Ph

e -NRR

. -NH-SO,AK

«  -NH-CO-Ak, ©F
e -NH:COpAlk

in which:
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9. Compounds according to Claim@8, conprising the
mononmer unit of formula Min which: 30 X = N, WO
2007/ 080325 - 176 - PCT/ FR2007/ 000051 R on the 6-, 7-

ory8-pestybep3es the im dazohy45~ a] pyri dboe/FR2807/000051
hydrogen atom a hal ogen atom a hydroxyl radical, a
carboxyl radical or a radical of formula: 5 .
-CO-NR6R7 - 0-"AIRs "is O3 Kb(dppgen .@-@pk- PR linear or

-NR6R7 NFI - SO2- Al Krafithed- MikGD Aaddiddl Wddinf®y i Srom 1
a hydrogen atom a linear _or 10 branche?’ al I%I L cal.
radi cal cont ai ni n§°f PoffTP°P025°Rgr B8N FatEREYdr Td1cal;
benzyl radical » "RR6 aartl RY, whihidh mayabe bedentieaalical or

different, are ea tlwngtl]%g%ogenreat QL@ 5 | 11?5?%9%5 atom, a

branched al kyl radica ¢ont'ai nI'ng from .
carbon atons or alibemryl radicdirandliddis alkyhearradical

branched al kyl réQhE%&nEBEt gir@)irrﬂg. o lodLoon CHEHRE or a
atons or a linear_or branched alkyl ene 20 radi cal
contai ni ng from 1PeB2¥lcaprBdR2latons; Ph is a phenyl

radi cal opti.onal | x1ksulstitatedinekh org OrpF@M@Ehed alkyl
hal ogen atonms, with,on

nal puen_atom. v LR,005 OLoRLE T B 22 1l Gl S

contai ning from 4atbwms5 axar borliatemys, cor baerivlonke sikylene

hor e radical containing from 1 to 5 carbon
atoms;

= Ph 1s a phenyl radical opticnally
substituted with one or more halogen
atoms, with one or more hydroxyl
radicals, with one or more linear or
branched alkoxy radicals containing from
1 to 5 carbon atoms, or with one or more

-COORs radicals;

R, is a hydrogen atom, a halogen atom, a c¢yanc radical
or a radical of formula:

e -CORs

+ -CO-NH-Ph

e NR:R

o -NH-SOrAK
e -NH-CO-Alk
o -NH-CO-Alk

e -NH-CO-Ph, or

" an aryl or hetercaryl radical containing
E or 6 atoms selected from C, N, O and
S, optionally substituted with one or
more halogen atoms, with one or more

linear or branched alkyl radicals
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-COOR5 radicals; 30 RL is a hydrogen atom a hal ogen

atom a carboxy radical or a radical of fornmula: WO
2007/ 080325 - 177 - PCT/ FR2007/ 000051 - NReR7
NH$O020dY kosdz 2 CO- ALk =Nig€0-Ph, or maTAFB2007/000051
heteroaryl radical containing 5 or 6 atons sel ected
fromC N O and S, 5 optionally substituted wth one

or nore hal ogen af@RE2iDLPE oFEPBr ot | i5ne§?‘\]/-'\%Pn atoms,
branched al kyl ragi€rl sog@ntatni m@rér opidesd Sorcabbanched
atons, with one or re linear .or branched alkox

radi cal s cont ai ni ﬂb}g}f’)}?‘%mr %tel(?af(? SCEEEE?Jﬂlﬁ?oréfo%rl to 5
with one or nore e&£0B&H aromsCONNRGRAN adneabg, mare -COzRs

whi ch Al k, Ph, RSOngﬁ?nggﬁéz%?&%%i_%efi ned wth

respect to the group , ‘'whi ch may be

‘identical or diffénemhicly eAblachPha |Rneake ofnBr Hcliste as

al koxy radical cogtakALAGwE FAM-dspber5eathan gaaps v ;
an am no radical, a carboxyl radical, a hydroxyl

radical, or a radical of formula CO NR6R7 or
- Nbb Q023 ALK, w2Q o nldhie deoriaenit icdiaser ofii Dfeddnt, are each
addi tj o& salt with an aclild or vv'gth adbasE, an ﬂﬁgar or
i ntt HEYREPATBf ACRYdr afe “¥PTB¥YA sBRVATET’ 10°

Conpannhsdaeddodiyngradi < hi or@tadchangctisrawet itew P5carbon
th{oﬁ%onahh%ﬁ% (x¥édf§%fﬁ éhﬁih q %h%é%fﬂ&yrédfgaical
is a hydrogen atom a hydroxyl radical or a carboxy

radf chprmmiais a hydrogen atom a radical of fornula

-NH- CO- Ph, 30 or an aryl or heteroaryl radical

cont ai ni n%%’{%r 6 atonms chosen fromC, N, 0 and S,

optionarl'y stituted wth one or nore - CO2R5

radi cal g, NHLOMagh Al k, Ph and RS are as defined in
daim9; -
. "NH‘SC)Q-A!k
-« -CORs
¢ -CO-NRgR;, or

¢ -CO-NHOH

in which Alk, Ph, Rs, R¢ and R, are as defined with
respect to the group R;

or R3 and R4 form, together with the carbon atoms of
the phenyl ring to which they are attached, a 6-
membered carbon-based ring containing a nitrogen atom
and another hetercatom such as oxygen;

in the form of a base or of an addition salt with an
acid or with a base, and also in the form of a hydrate

or of a solvate.

9. Compounds according to Claim 8, comprising the

monomer unit of formula M in which:

X = N;
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WD 2007/ 080325 - 178 - PCT/ FR2007/ 000051 R3 is a
i near or branched al koxy radical containing froml
to 5 carbon atons or a carboxyl radical; R4 is an

anW@CQ@@ﬁl@@b325n the formof g base or 0§C@ﬁFﬁ@@0?Y@@0051
salt with an 5 acid or with a base, and also in the

formof a_hydrate or of a solvate. 11. FG- receptor
ag%mcﬁ"t Ebfpobinds Accdi Bghasidignm of ofhg, imidazoll,s-

ﬁ?&fﬂiﬁ@d iQ thathMrb§eld "DOSHET #nlﬁap5geﬂ0 atom, a

rledlnon ofCIalgB to7 and 1 of
Rlof # oSO Miast ¥t FAtd 9 dndagrcal o

Clﬂbnmlﬁ.to 10, in the formof a base or of an

addition salt with an acid or wwth a base, and al so

in the forma igi‘lr’ate 15 or of a solvate. 12.

Conpourlds act pdN% o any one of Clains 3 to 11, in

whi ch the llp&?ﬁ@kgrwp L conprises from8 to 20

i nks; *20 in formof a base or of an addition salt

with ag aci thogwbdhra base, and also in the formof -

a hydrate or of a $dlvate. 13. Conpounds according to

any one of Cl@iAg-FBhto 12, 25 characterized in that:

L connects the 2 nononmer units ML and M2 by the

radi ca R1 orNRkRﬁonnects the 2 nononmer units ML and

M2 by the 30 L connects the 2 nononer

units M and&}ﬁ)dg@ﬁ% fadical Rin its 8- position

or; L connecw_ltb f\ nononmer units ML and M2 by the
po

radlcal Rin sition or; L connects the 2
monomerimynwkscMi and M2 by the 35 radical Rinits

6-position or; «L ﬁonnﬁgztsat Fr SRNP L+ M tsal\/lllglqgar or
M, firstly, by e radi_cal inits 8 position and

secondly, by CheStanraer RLKHL fadicag Ep@sining, from 1
or; WD 2007/ 080328c- 5 1£9rboRGALERE087/ Q0BRAEy1 radical;

8 R¢ and R,;, which may be identical or
different, are each a hydrogen atom, a
linear or branched alkyl radical
containing from 1 to 5 carbon atoms or a
benzyl radical;

= Alk is a linear or branched alkyl
radical containing from 1 to 5 carbon
atoms or a linear or branched alkylene
radical containing from 1 to 5 carbon
atoms;

= Ph is a ©phenyl radical optionally
substituted with oné or more halogen
atoms, with one or more  hydroxyl
radicals, with one or more linear or
branched alkoxy radicals containing from
1l to 5 carbon atoms, or with one or more
-COORs radicals;

R;. is a hydrogen atom, a halogen atom, a carboxy
- radical or a radical of formula:
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L connects the 2 nonomer units ML and M2, firstly, by
the radical Rin its 7-position and, secondly, by the
radical Rin its 6-position or; L connects the 2

nowenesopnoss3dE and M2, firsyhy. 5 by theryedbeah/Hdoos1
and, secondly, by the radical Rl or; L connects the 2

mononer-units ML and M2, firstly, by the radical Rl
and, secondly“hyypghe radical Rin its 8-position; in
the formof a base or of an addition salt with an 10
acid or with aNS8D.-Alld also in the formof a hydrate
or of a solvate. 14. Conpounds according to any one of
Cainms 3 toe IFNHEQAh L is: 15 a linear or branched

al kyl ene radical,,c niylg from2 to 25 carbon
atoms, a Ilheaﬁhéﬂﬁﬁr ched al kenyl radica

containlng from?2 to 25 carbon atons or a linear or

branched al kynyl up contai ni n .car bon
ot amereg ity S SRELENEE FRATCRY B dai Y or
2007/ 0803256- la&@ams PGI¢ FR206d/ 0@@@&1 G f\NO/e* (a4 s,

*OI6 i]\)rzn N ;;?épil.ﬁo%lilw stgb%tg%j 1'1\:II Z+ k%@ more

(F Rl R balggeno SEPWEZ W cme R4 | \RreR iipegx or

O x~r1 .0frEHrhedX 21k910 rddi MiChrontaining from 1 to5
carbeon atoms, with one or more linear or
branched alkoxy radicals containing from 1 to
5 carbon atoms, or with one or more -CO;Rs or -
CO-NRgR; radicals,
iri which Alk, Ph, Rs, Rs and R; are asgs defined
with respect to the group R;

R; and Ry, which may be identical or different, are each
a linear or branched alkoxy radical containing from 1
to 5 carbon atoms, an amino radical, a carboxyl
radical, a hydroxyl radical, or a radical of formula
CO-NR¢R; or -NH-S0,-Alk; _

in the form of a base or of an addition salt with an
acid or with a base, and alsoc in the form of a hydrate

or cf a solvate.

10. Compounds according to Claim 2, characterized in
that

R on the 8-position of the imidazo([l,5-a]pyridine is a
hydrogen atom, a hydroxyl radical or a carboxyl
radical,

R; is a hydrogen atom, a radical of formula —NH—CO-Ph,
or an aryl or hetercaryl radical containing 5 or 6
atoms chosen from C, N, O and 8, opticnally substituted
with one or more -CO;Rs; radicals,

in which Alk, Ph and Rs are as defined in Claim 9;
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35

* indicates the atomfor connection of L with the 5
mononer unit M on one of the substituents R Rl or R2;
Zis a bond or a carbonyl radical or a linear,

brigdiches; pos6yski c al kyl ene radi cal ContaP@TFﬁRﬁé@ﬁV600051'
to 6 carbon atons, optionally substituted with 1 or

10 carbonyl radi caI s, or else a radical W) 2007/ 080325 :
11:8118 BCTA Fr-aze@?/ce}oo@%nched[ @bfoxy raddqal( crpptaining

6n 1 col€H8hrBon hEHRE 8r b @Hrb6§§@)r@dweal R4' ]
- [CH2 - -] CHZ(a;]EC t-CH2-CH2 N phenyl or
aléd/llp‘?]weaﬂ“ylaéﬁlw ks enyl group being 5 optionally

subst thet etbnn t &f oae rsarove alfkaxy addatittahssalt with an

coptaining frem1.,to 5 car 0 r gteroaryl. or
al iyf‘%e er oaryl & &St 12 hecg ]égéaryl t?lgr ofhup elﬁgg hydrate

opdF onbl Aysslbatetuted with one or nore al koxy

radi cals containing froml to 5 carbon 10 atons, n is

an integer froml to 7, mand m are identical or

di ¥¥ er eh®F af§C&PECN aSQﬁﬂeﬁ}'er CPRBANDAE o agcorslipyg stgnClaim

i nt eger A, f%@ré@téﬂlzed hﬁ ahdthtiegers f soMohd@rllunit of
er from 20 i nteger from

g LS _an i'nt e S .
Dot &l MECEE sREdTeR ERoming &F KTBN £ oCn” neBgert: is
frwnmdnbmeﬁ,umtnbf forpule, Ms,ast daafﬁined)eimgomcdaf Claims
?t nunber of |inks of the linker group L does
exceebl 25, 25 R' and R", which may be identi cal
rl]@lu ther dnrm of eaa sy ogencdt an addationesaler with an

bré@ﬁﬁ‘egr?‘hﬂﬂh al @:ﬂds@' L9924 8hngnf oM ]fotr‘Pn £ PRParate

atons, R2 R2", ch may be i1 dentical
dl‘?]Feﬁ’%n‘il SO%V%tﬁ hydrogen atom a linear or branched
al kyl radi cal 30 contai ni ng from1l to 5 carbon atons,

o DEHASOIER % oB P ol L B8 5 o a1,
in which the linker group L comprises from 8 to 20
- links;
in the form of a base or of an addition salt with an
acid or with a base, and also in the form of a hydrate

or of a solvate.

13. Compounds according to any one of Claims 3 to 12,
characterized in that:

L connects the 2 monomer units M; and M; by the
radical R; or;

L connects the 2 monomer units M; and M; by the
radical R; or; _

L. connects the 2 monomer units M; and M; by the
radi;al R in its 8-position or;

L connects the 2 monomer units M; and M; by the
radical R in its 7-position or;

L connects the 2 monomer units M; and M; by the
radical R in its é-position or: '

L connects the 2 monomer units M; and M, firstly,
by the radical R in its 8-position and, secondly, by

the radical R in its 7- or 6-position, or;
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R2" to be optionally linked so as to forma ring, R3
and R4', which may be identical or different, 35 are
each a hydrogen atom a linear or branched al kyl
rawipcabozposaspsng from 1 toiHgcarbon at oper/prRbPE0ZYbo0051
radi cal or a sul phate group; WO 2007/080325 - 182 - :
PCT/ FR2007/ 000051 ﬁg is alinear or branchgd aIk%L

r adi cal U cBRREFAFRAg EREr ImMORYSF carbbR Hi ofRd Mpr t RéTStlY,
f asyn ehea edecHr @f an addi ti-posidiow bAdan st B, by

with a base the.formaof a hydrate 5 or

d,al sp i
of *8e crohral R5iiphiPnacRTE AP CoRposi i on
cont ai nkngpnascést ithe 2 mprechent unatsoMpoand M:, firstly,
c e ngdi h r L- ~C oL di Op any...
orgy of Py EpdEeq® AN BAR Redodlyy Y, BRECERAL0R CafrbE
wi th onk GPNRBFES| f&et ZarePrengabpeitexti ppredt ¥z, 16irstly,
Phigy MUt £@d c £DMROS iahldon @@@&&@wﬁ b9 Wid MrdgicaflorR in
use in the treatnent of cardiac ischaema, the 15 -
t rea® nBnPOdttYPBeases associated with narrowing or an
obshr bkl cm;fmrf bheaardayd esy @Ifh&rrt ea&iﬁisiohhfealt with an
tr nt of _angi na pectoris, the.treat t. o
{ hEotBoRRgIEE LS oI e aHed #HEST FRarnt 37 Of @ hydrate
atheroEchesosivatetreat ment to inhibit post-angioplasty
20 or post-endarterectony restenosis, wound-healing
treatnment, treatnment for nuscle regeneration,
tr%ﬁtneﬁ@mp@@@dﬁyéﬁp&ﬁd@%WvW%aﬁ?Ytm@Qr%%tﬁ%ﬂ#méf3 to 13
nochcepitpnLangd. the treatnment of chronic pain, the

treatnment _.of peripheral neuyopathy, treatpnent. for o
| mpr ovi g B0t HERAResantl SR RS g PR S VP URF2ining
i nfdombet to 2pataebbs, atoeat, mentlireedy gy Bbauthed alkenyl

. . | | ! ! :
e:?é&"f‘é% ' rl:otn‘r:gelagjln%;ﬁrﬁerggpﬁfi%mtacg e%‘é"'r égfgogeca{tec%?se, 'Br a

adl posi rovi ng

r elareat ackz itanrchadl agkuhylsgrnoural conheinieat fdepm 2 to
of ketipabndegsneration, 30 the treatnment of

pignentary retinitis, the treatnent of

ost ecar®hrftFadiene thestRehtOBf threfegMHABSI:a, the
treatment of vascul ar |esions and of acute respiratory

di stress syndronme, bone protection treatnent, or




treatment for hair follicle protection. 35 17. Use of

a conpound according to any one of Clains 1 to 14,

for the preparation of a nmedicanment for use in WO

20Rd/ H8032bs03283 - PCT/ FR20Q4,0Q0051 thectyerbiBAY 000051
of diseases requiring FG- receptor activation. 18.

Use of a conpound according to any one of Clains 1 5

to 14, for the preparation!g a medi canent for use in

the treatnent of car ' m t he treatnent &9

di seases associated with narrowi ng or an obstruction

of the arteries, or ar@eriti@ the treatment of

angi na pect or| s, t 0 hronboangiitis
obl i terans, sclerosis, (B)
treatnent to |nh| bit" | post - aﬁgl ppla Ty or

post - endarterectony rigstenosis, R,"'wound- heal i ng
treatnent, treatnment for rruscle regeneration,
treatnent for nyoblast gsurvivagh, the treatnment of
noci ception and the tredtment pf chronic 15 pain, the
treatment of per r ¢iN-qeu eat nent for(c)
i mprovi ng bi oartifi‘€lal pafct eat AT t survival in
di abetic patients, tfeatnment to ®ring about a
decrease in chol esterol associated with a decrease in
adi posity, treatnent for irrprovi ng graft 20

revascul ari zati on ur v the treat rrer[
retinal degeneration m ay nm'bf pi gnent ary
retinitis, the treatne of 0 eoarthrltls t he
treatnent of pre-ecl arrp§|a t he treat ment of vascul ar
| esions and of acute respi ratory di stress syndrome, 25
bone protection tr/ﬁaﬂm/ﬁg msnt for hair (E)
follicle protectixo ro e&s fow*preparing a
conpound of fornmula M-L-M accordi ng to any one of
Claims 1 to 15, conprising the 30 reaction of at

| east one nmononeg, uni,t of fornula M W th a reactant
of formula U L-Uj, wiifh Mand L 'jﬁias defined in
Claims 3 to 14)-[Q ,{;bﬂj\ cal or (F)
di fferent, Wahd UFﬁnd ';i V\?’andFU edch being a

functi onal group ' R "
O\\// \\/:/
Aoy Ay @
R "
' R "
Ao mw +Tw% g
in which |

* indicates the atom for connection of L with the

monomer unit M on one of the substituents R, R; or Ry;

Z is a bond or a carbonyl radical or a linear,
branched or cyclic alkylene radical containing from 1
to 6 carbon atoms, optionally substituted with 1 or 2

carbonyl radicals, or else a radical
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35 capable of reacting with one another so as to form
a covalent bond of GC, GO GCN, CCor GStype, W
bei ng | ocated on one of the substituents R, Rl or R2

asydesppedobpagkains 3 to 11;gY0-2007/08082@h/Fr18877000051
PCT/ FR2007/ 000051 20. Preparation process according

to daim19, characterized in that Wand U and also W
and & af€Hzle- lafiEnd CHayerBa/ I, - Cleboxyl , ami do,

car bamat ecultal-qgem- TSyl AN, ' chieri e, aci d

chl ori de §ﬁ acid flug |ol(§[_II group, a boronic ester or a

bor oni ¢~ &t S Olpr Bér 4on process according to

C ai m 2Bhengbnpri silkylthenydadkiydn ofhes glemphogesup being
units o I 0

el ng orPRagrRsd SrReiritid i, SR S hgEE, g tkony
or havi hgdaaah#i ngntgio@upg ficen a sl §l atanrbnnagémman@r

a weak H§§Sroa£9h|8@9%ﬂ%&rﬂéﬁﬁﬁdéyyﬂglﬂy¥““ﬂ5@ K&t 88oaryl
a diacylating _  agent and a weak base and the

hydr ol y8FSUPn B#ingi SRt I edi i %zt@ﬂﬁﬂpoafﬁ&hof one or

formul andte LaMoay dabtiineds Rcatnieneg EHrda al o 35t 8arbon
14, the anes of which follow 20 - disodiumsalt of

3,3 -{3*B"%8%12, 15-
pentaoxaheptadecane 1,17- dlylbls[oxy(l met hoxy- 2-

Tt Y1 LR%aL! 2hnesfedadl Ylygas bogyyl )51 o(6- am nobenzoi

pent aoxahésrhdeéarreel, 1¢eatypbﬂs§@&yst@¢rsw¢noa@ﬁ- are an

et hoxybgpggxl) epbdagold, g, al pyri di ne-8, 1-
diyl]1})di behzoi¢c acid - di Sodium salt of

3,3 -{3P618, 37, 15t ¢geRek5B6RaP cbSand-

1, 20- dlylbsséﬂxyﬁtegethﬁx¢m21nebhyh|ndolizine-6,3- 30
dlyl)carbonyl }blg% nobegzgicsacid) di sodi um sal t
of '3, 3 9( 38670, 1aLeger From U Co's,

pent aoxahept adetrhegérl¥rdinybbis[ 6xy( 1- net hoxy- 2-

met hyl i pdoLi zj nes gﬁgégi¥k$§abbggygl}bis(6-aninobenzoic
acid) 35 - di so runtsalt o

3,3 -{3%61i9, ap, iBtegeKektoNRailcb9ahe-

1, 20-di yl bi s[ oxy(2- et hyl i ndol i zi ne-1, 3-

m, m', n, p, r, s, t and x being such that the
number of links of the linker group L does not exceed
25,

R,’ and R;”, which may be identical or different,
are a hydrogen atom, or a linear or branched alkyl
radical contailning from 1 to 5 carbon atoms,

Rz’ and R;”, which may be identical or different,
are a hydrogen atom, a linear or branched alkyl radical
containing from 1 tc 5 carbon atoms, a benzyl radical
or a sulphate group,

it being possible for R;’ and R;” and also R’ and
R.” to be optionally linked so as to form a ring,

R:s’ and R,’, which may be identical or different;
are each a hydrogen atom, a linear or branched alkyl
radical containing from 1 to 5 carbon atoms, a benzyl

radical or a sulphate group;
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di yl ) car bonyl ] } bi s(6-am nobenzoi c acid) WO 2007/ 080325

- 185 - PCT/ FR2007/000051 - disodiumsalt of

3,3 -{ethane- 1, 2-diyl bi s[ oxyet hane- '
2,odpyboxysdzdsphenyl enenet hgbeneoxy(2 peT/FR2007/000051
nethyllndoI|Z|ne |, 3-di yl)carbonyl]}bi s(6-am nobenzoic
acid) 5 di sodi um sal t of

3, B’ {égtéhelpngag|ymb|§F@%yhgdq alkyl radical containing

phgﬁyﬁeneg@rboaakbahngegmgethyI|ndoI|2|ne |, 3-

ggrb%gyri b# 6- an1nobenz |c aC|g% dlsodlum
(Phafle DI=2-QF y i bxGefhbhgs Salt with an
2 acﬂdybnxwlﬁhlaph&n*ienﬁmmrbbayluﬁlm@@ZEGMm of a hydrate

ne yl Endo | 0e-1, 3- dlyl)carbonyl]}bls(6 am nobenzoi c
59 $£ %Iééé uﬁ1salt of 3,3 -{(1, 4-di oxobut ane-1, 4-

dlyl)bls[|n1noethane 2,1-diyl oxy-3, 1-

ph | e o( ol

d.f?)yca?%%ﬁ*‘?‘f@%%é?w o O ag i ingrg fPag active

salp9ped %3613 {EaF@@WNn@ SATHSFRAMENE £ ¢ -the formula M;-

dl NLI@%ya&cBrd)i}ﬁj]yt@nﬁﬁ r BaBy bifMMe(iZrgmet d i ndol bgt Dénally
dg¥réjarbon %ﬂ 6- am nobenzoi c aci Q dISOdIUm
sa+? °8?y|%¥s[¢?ﬁ?uxﬁ?e 30 and suitable

oxaxthpnenﬂsl<d|yl)oxy 3, 1- phenyl enecar bonyl i m no( 2-
nmet hyl i ndol i zi ne- 1, 3-di yl ) car bonyl ] } bi s(6-am nobenzoi c

acid) - disodiumsalt of
3,B5- {pP]@@:aTn@anu'gl@agd ioypiosiifdEn according to Claim 15,

SXQ@f hangs 2,: % diyk) oxyeSereRbenyd enecaiiReNYLsPhaeh?s, the

met FSR FRERE | PineduS Ry | PEAPBOAFER) BT (- BATREBERZ0IRF an

aCd;ldétrundtS@ldl ursSal thef arteries, or arteritis, the
but ane-1,4-di.yl bi s[imno

ok%% %%ﬂ% =) 1CH;yl?é§§n§ 1- %ﬁ%g?¥%ﬁecaﬁﬁgﬁylFﬁFﬁB@?nt of

nEEMy¢mbmmmg21hEsl 3- dbyiﬁenahsnyl]}bhs(G anresbeazoi ¢ of
um,sal o _ .
%gé%a%gféggé Ib S n1no % inhibit post-angioplasty

ox@’ét halpesE, f—ndiasnt)ax@mpnw phengbErBoaiBony| i wwurd 2healing
nEEf@i&ﬁ@ﬁ%'ZtBSaéméﬁg'fbkcﬂﬁﬁﬁgbé]ﬂéﬁéﬂé%éﬁﬂdﬂﬂ“¥¥%%ﬁhent

acid) 35 - dlsodlun1salt of 3,3"-{ethane-
|’%P VY%P%?%Ry@FHHﬁ@a  the treatment of nociception and

the treatment of chronic pain, the treatment of

peripheral neuropathy, treatment for improving
bicartificlal pancreatic graft survival in diabetic
patients, treatment to bring about a decrease in
cholesterol associated with a decrease in adiposity,
Ereatment for improving graft revascularization and
gréft survival, the treatment of retinal degeneration,
the treatment of pigmentary fetinitis, the treatment of
ostecarthritis, the treatment of pre-eclampsia, the
treatment of wvascular lesions and of acute respiratory
distress syndrome, bone protection treatment, or

treatment for hair follicle protection.

17. TUse of a compound according to any one of Claims 1

to 14, for the preparation of a medicament for use in



2, 1-di yl oxy-4, 1- phenyl enecar bonyl i m no( 2-
nmet hyl i ndol i zi ne- 1, 3-di yl ) car bonyl ] } bi s(6-am nobenzoi c
aci d) WD 2007/080325 - 186 - PCT/ FR2007/ 000051
disod2oovgabbiek 3, 3' - {oxybi g[get hane- 2, | - PCT/FR2007/000051
di yl oxyet hane- 2, 1- diyloxy 4, 1- phenyl ene(2

I|nd0I|2|ne 1, | car bonyl ] } bi,s(.6- am nobenzoi c
ach§ 5t <G %&’utum%%l tgb%eésés (l FEF° ' Feceptor
1, 2ediyhbishoxyet hane-
2,1-diy|oxy-3,1-pheny|ene(2-nethy|indolizine-l,S-

~diyl)carbonyl ] bi s(6-am nobenzoi c acid) disodium salt
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of18; 3' Ueexpli ¢ eohmmmen?l kecording to any one of Claims 1

di yLoxyet hane-2,d- g%%§9¥$t§o£ QH?Q¥} Bagaamégt for use in

met hyl'i ndol i zi ne- 1 carhb 6- am nobenzoi c
aCFH? tnﬁ%&ﬂﬁqm1§|tc%ﬁdlac igchaemia, the treatment of

3, §1séaﬁéanasﬁoélﬁtﬁabM&HH“dHH£QW1n or an obstruction of
oxoget hane-2, 1-di yl henylene

bR T D e, 19, B BT eiBony P 1S bl SR HifHob iz oPEgina

15pactdils muhahtw&&%mén@fof thromboangiitis obliterans,

{Q%é%%%éhg #%yggthégkgggg é(é:reatment te inhibit

oxoe?hane
mepfgE rmﬂgﬂ-PEﬂ-ﬁétY 3-alf yl p@artb@m;ﬂla]r}tmrsa(@oam nobeagenhesis,

acl,8hndOnaasfig d'“”&§@
A s Cr T {Té({[

(4X BAFRBT AL AR boX FEEREBFIF| mfd%fzo[“ﬂcﬁ?]aa}%rlﬂﬁlﬁﬂ-val the
y| { ek pRkneadonydd phepoxyhacely! ghampehtakhy! [of chronic

DR hox s Bel ESATEA TG ATATRATHUFITARAEY, ) reatnent
cafbonyinpdidbeingpi biaardificial pancreatic graft survival

in diabetic patients, treatment to bring about a

treatment for muscle

decrease in cholesterol associlated with a decrease in
adiposity, treatment for improving graft
revascularization and graft survival, the treatment of
retinal degeneration, the treatment of pigmentary
retinitis, the treatment of osteoarthritis, the
treatment of pre-eclampsia, the treatment of wvascular
lesions and of acute respiratory distress syndrome,
bone protection treatment, or treatment for hair

follicle protection.

19. Process for preparing a compound of formula M;-L-M;
according to.any'one of Claims 1 to 15, comprising the
reaction of at least one monomer unit of formula M-W
with a reactant of formula U-L-U', with

M and L being as defined in Claims 3 to 14,

U and U' being identical or different,

W and U and alsc W and U' each being a functional group
capable of reacting with one another so as to form a
covalent bond of C-C, C-0, C-N, C-C or C-8 type,

W being located on one of the substituents R, R; or R,

as defined in Claims 3 to 11.
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20. Preparation process according to Claim 19,
characterized in that W and U and also W and U' are an
amino, hydroxyl, carboxyl, amido, carbamate, halogen,
sulphonyl chloride, acid chloride or acid £fluoride

group, a boronic ester or a boronic acid.

21. Preparation process according to Claim 20,
comprising the reaction of said monomer units of
fermula M-W, with R, R;, Rz, R; or R; being or having a
carboxylic acid, and R or R; being or having an amino
group, with a silylation agent and a weak base,
followed by an acylation reaction using a diacylating
agent and a weak base, and then hydrolysis in an acidic

medium.

22. Compound of formula M;-L-M; as defined in any one
of Claims 3 to 14, the names of which follow:

- disodium salt of 3,3'-{3,6,9,12,15-
pentaoxaheptadecane-1,17-diylbis [oxy (1-methoxy-2-
methylindolizine-8,3-diyl)carbonyl] }bis(6-aminobenzoic
acid) '

- disodium salt of 3,3'-(3,6,9,12,15-
pentaoxaheptadecane-1,17-diylbis{oxy[3- (4-amino-3-
methoxybenzoyl) imidazo[1l,5-a] pyridine-8, 1=

diyl] })dibenzoic acid

- disodium salt of 3,3'-{3,6,9,12,15,18-hexaoxaicosane-
1,20-diylbis[oxy{l-methoxy-2-methylindolizine-6,3-

diyl) carbonyl] }bis (6 -aminobenzoic acid)

- disodium salt of 3,3'-{3,6,9,12,15-
pentaoxaheptadecane-1,17-diylbis{oxy (1-methoxy-2-
methylindolizine-6,3-diyl)carbonyl] }bis (6-amincbenzoic
acid)

- disodium salt of 3,3'-{3,6,9,12,15,18-hexaoxaicosane-
1,20-diylbis [oxy (2-methylindolizine-1,3-

diyl}carbonyl] }bis (6-aminobenzoic acid)




WO 2007/080325 - 185 - PCT/FR2007/000051

- disocdium salt of 3,3'-{ethane-1,2-diylbis [oxyethane-
2,1-diyloxy-3,l-phenylenemethyleneoxy(2-
methylindolizine—l,3—diyl)carbonyl]}bié(s—aminobenzoic
acid}

- disodium salt- of 3,3'-{octane-l,s—diylbis[oky—B,l—
phenylenecarbonylimino (2-methylindolizine-1,3-
diyl)carbonyl] }bis (6-aminobenzoic acid)

- disodium salt of 3,3'-{ethane-1,2-diylbis[oxyethane-
2,1-diyloxy-3,l-phenylenecarbonylimino(2-
methylindolizine—l,3—diy1)carbonyl]}bis(G-aminobenzoic
acid)

- disodium salt of 3,3'-{(1,4-dioxobutane-1,4-
diyl)big{iminocethane-2,1-diyloxy-3,1-
phenylenecarbonylimino (2-methylindolizine-1,3-

diyl) carbonyl] }bis (6-aminobenzoic acid)

- disodium salt of 3,3'-{carbonyl bis[iminoethane-2,1-
diyloxy-3,l-phenylenecarbonyliminec (2-methylindolizine-
1,3-diyl)carbonyl] }bis(6-aminobenzoic acid)

- disodium salt of 3,3'-{ethane-1,2-diylbis[imino(2-
oxcethane-2,1-diyl)oxy-3, 1-phenylenecarbonylimino(2-
methylindolizine-1,3-diyl)carbonyl] }bis(6-aminobenzoic
acid)

- disodium salt of 3,3'-{propane-1,3-diylbis[imino(2-
oxoethane-2,1-diyl)oxy-3,1l-phenylenecarbonylimino (2-
methylindolizine-1,3-diyl) carbonyl] }bis(6-aminobenzoic
acid)

- disodium  salt of 3,3'-{butane-1,4-diylbis[iminc(2-
oxoethane-2,1-diyl}oxy-3,1-phenylenecarbonyliminc(2-
methylindolizine—l,3—diyl)carbony1]}bis(6—aminobenzoic
acid) A

- disodium salt of 3,3'-{ethane-1,2-diylbis[imino(2-
oxoethane-2,1-diyl)oxy-4,1-phenylenecarbonylimino(2-
methylindolizine—l,3-diy1)carbonyl]}bis(G-aminobénzoic
acid)

- disodium salt of 3,3'—{ethane—1,2—diy1bis[oxyethane—
2,1-diyloxy-4,l-phenylenecarbonylimino(2-
methylindolizine-1,3-diyl)carbonyl] }bis (6-aminobenzoic

acid)
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- disodium salt of 3,3'-{oxybis[ethane-2,1~
diyloxyethane-2,1-divloxy-4,1-phenylene (2- ,
methylindolizine-1,3-diyl)carbonyl] }bis (6-aminobenzoic
acid)

- disodium salt of 3,3'-{ethane-1,2-diylbis[oxyethane-
2,1-diyloxy-3,1l-phenylene (2-methylindolizine-1,3-

diyl) carbonyl]lbis (é6-aminobenzoic acid)

- disodium salt of 3,3'-{oxybis[ethane-2,1-
diyloxyethane-2,1-diyloxy-3,l-phenylene{2- |
methylindolizine-1,3-diyl)carbonyl] }bis{6-aminobenzoic
acid)

- disodium salt of 3,3'-{hexane-1,6-diylbisg[imino(2-
oxcethane-2,1-diyl)oxy-3,1l-phenylene(2-
methylindolizine-1,3-diyl)carbonyl] }bis (6-amincbenzoic
acid)

- disodium salt of 3,3'-{hexane-1,6-diylbis[imino{2-
oxoethane-2,1-diyl)oxy-4,1-phenylene (2-
methylindolizine-1,3-diyl)carbonyl] }bis{(6-aminobenzoic
acid)

- disodium salt of 2-amino-5-[(1-{[3-(2-{[2-({[3-({[3-
(4-amino-3-carboxybenzoyl)imidazo[1l,5-al pyridin-1-
yllamineo}carbonyl)phenoxy] acetyl }amino) ethyl]amino}-2-
oxoethoxy)benzoyl]amino}-2-methylindolizin-3-

yl)carbonyl]dibenzoic acid.



