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WD 2007/ 080325- 1 -PCT/ FR2007/ 000051 FGF RECEPTOR

(FGFR) AGONI ST DI MERI C COVPOUNDS, PROCESS FOR THE
PREPARATI ON THEREOF AND THERAPEUTI C USE THEREOF 5 The
PWOs @A 7i/98&3t2%nN rel ates to hovel heter ®SWIAR2007/000051
conpounds that induce Fibroblast Gowh Factor

r ecept ( i J.zat ]

tho. pr S8Ar SECER 1 Ror BoF "dnd 0 e AHERSE s
t her eof . ThePIm@E%tF@Ruy’aﬁEi BREPBRATEONI WHBEEQFCUI ar
to 10 novel %MEB@T%”’E‘QECT&RE??WG

FGFR. agoni st s grogenesis I's a process

generating new bl ood capillaries. Wen a blood vessel

i ’i‘h%bsbﬁrlé%teﬁ@. 13vangiegenssl §tedssesi aﬁ&dew tﬂéterocycllc
capi | Iary atlo%éarterlo genesi s)

oV
 SomEEAS 2t o At ok bREPLEFEY CFOMED RIS HeesFptor
shewn, FeFR) trdisedizatdiony, tbat seeer aﬂar@d‘i@y\éh for the
factors (such ag, Fi braoblast. G wth Fact o[ﬁf‘ or
EP%ESS . B %Ear5ECar £ f abf Py

pahyereptfi .d€hes yoit s z edinpgnaibar gelame‘sen.mfpam:lzlcsﬂar to
dur] e e t ul t
tlylsé%gs uné%’r vn;drsfjo@tgg?ﬁainnl ocgfﬁmge%ycondﬂltl onsﬂaéJI %sGFZFGFR
(&g9ipE®). is the first and the nost
wel | -characterized of these gromh factors. FGF2 is an

18 kD protein which induces proliferation, ration

aRd I3RS Sr dducPi oRTBYSERdof REI |%?nEEFF§n8 new blood
Cdalping saniks30 nEA¥ASCW ar bzabdon vesseVo. iEGEDbstructed,
i nter.acts vvlth endot held eIIs ne ns . .
N ST rec’ept SEE° chla eéaffl hi't t}¥ receﬁ’o’t or 1%Bf/ro dln]éatlon
ki (@asey (@EERs1 =ind iromrq%s nthy hreprarsa:rml@nlma@tl@n of the
su?%% EBREG) fﬁ’p‘ﬁacse lﬁgéﬂr%ﬂ&&?t e.dr.natv}.ﬁeocﬁhld in

in 35 extracel matrices. Thu F
arvd ¥ars ?]é%'épts@ﬁ@rraéprég‘ém:hvé‘ﬁ?tlcélsevé‘ﬁ’#dﬂala@et%ll?‘é?blaSt
t RHARIE ST RIBE dr atdFyatdOn@lat 8htRi ki PBcasgksogeni c
processes. WD 2007/080325- 2 -PCT/ FR2007/ 000051 As a
result, potent antagonists of the binding of FGFs to

t IFSHs r ecept ar fymdby neoki pedgpiGides , symtheaszed by a

Zi Liyatiy C m?é]rﬂ!
PACRS” AT Cat Lons g0 DA oR6 Ena RBdG0RDAre g <"
i vazel is5-af] ppdinditnet Hegieat ivnsiey nvam@nﬁatp@t?mloglcal

Patgrd: ARRd cati on W2006097625. Moreover, it is known

that cell surface receptor tyrosine kinases transmit
i nformati on through the 10 plasna nenbrane in

uses -

: pa:rdrizcul(afr by rerehiani 5415 e di fErdzata®® ofhéhemost well-

|l ul f th t .
R e L F Dhech P RRt, Ee e B9 e an 20 0
wgndm:srrs \alﬁﬁchypnndhbgsnatpuballﬁanmamﬂs suigiratsion and

asc:lﬁp Ja%fé:r:é]%%&% ?D%{omﬁ % gl%?ﬁlg)l%%t&%@ i %edffire ang

( Ereprversspolantd 295 1@ CSHA Gr ariaocyt §GE| ongnteracts  with
Stéd&!:l\'ﬁfélnﬂal':a@éﬁ% B?I %ggn(s-r%rfowcﬁleééées St PkEBESor s,

I Nnsul 1 n some of hese recep tors
bR RIFAN L0 B PRI O askiRS IRE chFF R3BEE S, (WEREJ and

Cdewﬁlﬁﬁ@t h@ a@aﬁ N AipHd o, pkBtkbglieamnt {HP@f type

new vessel s ar1 forelnﬁn activation o a
af§i ST s eni §Bfy &t Bi ol ace . an in
l\lcmaﬂhseiellhﬂ% hat.’erE:esZ5 TR, quGFﬁoramaidlthe receptors

gener al r| ncj uI d_be possi ?L e to
R B e R
naairiatatimg | dghihlyilpbdihg edngdageunds pravengean

antagoni stic action with respect to these sane cell

- receptors. These conceptual recomendations 30 are not

supported or illustrated by any specific nolecule, in
particul ar | ow nol ecul ar-wei ght synthetic nol ecul es..
Articles such as S. A Qureshi (PNAS, 1999, vol. 96,
no. 21, 12156-12161), B.E. Wl m (The Journal of Cel
Bi ol ogy, 2002, vol. 157, 4, 703- 714) K. K0|de 35(J.
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nonpept i deconpoundsor cheni cal i nducer sof di meri zation
(Cl Ds), these conpounds acting on chineric receptors
and not on endogenous receptors. They do not WO

2007£68938B0385- PCT/ FR2007/00D061 pr esenPCIFRROSTI/0H0051
showi ng that a CID nakes it possible to activate the

si gnal l'i ng _pat hway of an endogenous re tor

PP Ao/ (R YB06REEBISINGS S/ PiodaindoVBORS 1850 O S

hes davel opetkfapasty Cithrdariinet kiﬁadieﬁerisFGERsh armuch as

ca e of multinerizing chinmerjc 0 |

p%ggghﬁlePot Wﬁ?ﬁﬁﬁﬁ%%%nﬁﬁei Scr 5gegﬁ&§¥$é§lonal

dpaaiens Amamhmwmns cuﬁeohaganswsfcam;l Howeps5028476, and
I bI ting.th

for B?&oﬁ g? %g% bIoo SePEV%EEVEQ Pnl NEnternational

vesse angi ogenesi s) by
i RdbeitgAPEE icacepmoMOHOREUS/#23 on. 15 The ai m of the
invention is to propose novel FGF receptor agoni st
ompounds with a dineric structure. These. conpounds

| Mawepyex di it i At | IR FGENRECefROts S THATh TSCSPtor
Cf@’f}%@%l@.@t'v}ﬁﬂlﬁbé heteahsm&;& |h mﬁmmﬂonacthmughn the
0 an ogen A subject of .t res S

F@%aFEEEptB?méﬁaﬁﬁs npéﬁﬁﬁ?‘&gffespoﬁdln ?gg#ggmg of
fdnmlrazazsjub LR itenhieott deflceslridi Ive; mrcammy @l these
| %%rc.]:tl Ct%' rgLLlgrent a%?g ec%&%bl@d%&eng@EEbXthlgor‘@hese

a ‘nmononer Unl? IS a grou
t Idamelnmeé;mn arrchanbeval enel FYP3gaA lyupjadairads gomppounds

ng abBVﬁﬁ‘E‘é OE pD%;EtFGEptheemeeltr r]]:@tqqmeag lGQBE@blndBa@tSor)
i ned above, characteriz at sai i nker ou
LV@&Fprl ddesTgAT t@@é’ﬂf%@sﬂnl 35 FEXWH? ectﬁ]%?t?%{s P £pO
pH@%?%?ﬁ%?&ﬂHﬂiﬁb|SGFCFFYQgeahﬂﬂdmymu%ﬂbkﬂﬂﬁxﬂnmmuhatlng
i ned .abov acterized in n d A

o el S T e e T e
X is Nor GR2 *, A |s a-CO or -S2- radical, *-
'%%éé“&fméPfﬁ%a”kﬁﬁaéﬁéf 9&e§é“fébeﬁﬁ6§§lBrlhBeéHbut a

nonomnmer uni , secondly t He nononer Un
142:gnedi dchierREge yht@hofr%%hb%t%ndﬁﬁ GRRL NRE@FL bpration

b%arfeg lmqg@ia%qo@p ORg szhéheféﬁ:bkbéttiéﬂerﬁﬁ RewRlveesE2s and
|s a hydrogen atom .k a hal oge i near or 15

8 13t ?%mﬁ?E&V%Bh?ﬁlﬂEnﬁnggbﬁFTe?&SS car bon

atons, a hydroxyl radical, or a radical of fornula:
B. Seed (Chemistry and Biology, 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 antagoﬁistic action with respect to these
game 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. Qureshil (PNAS, 19599,
vol. 96, no. 21, 12156-12161), B.E. Welm (The Journal
of Cell Biology, 2002, vol. 157, 4, 703-714), K. Koide

(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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-CO2R5 -CO NR5R7 -0-Alk -0-Al k-0O2R5-

-0- Al k-CO NRSR7  -O Al k-NReR7 -O Al k-Ph -NR6R7
-NHSOA k -NHCOA K, or -NHOR-Alk WO : :
207 20803280325 PCT/ FR2007/ 608051 R5 i s BCTHRR2SYEH 000051
atom a linear or branched al kyl radical containing

from1l to 5 carbon ons or a,benz adi_cal 4 ‘ :
RPTSHFh ARy ber'?ﬂgiﬁ? caghg?’ln% dﬂ*f"éreﬁ , .caIrDeRgnaaH 5 it
hydisegen sat ey adtinesre orthw arcimhdldnd Eliedy of an
containing froml to 5 carbon atons or a benzyl

r SHEAH ﬂkrelcsepatcflf‘near or branched al kyl radical

having from1 to 5 carbon atons or a |linear 10o0r

branchadplig] eneptadical figddmisom 1 tqod7oaner  and

at ons; i s’ a phenyl radical ‘optionally suybstitut eg. '
WHOP il &R0 Inohash A egehoRed e RARAGAT r S§FeYPS1VEs dimers

| iyigam ofrdr anshste abkowulkramrl Aiop ko AtEKBP (FK506
-COOR5, radical's; ,atons, with one or wWith.one or mIe 1i1in
r FHNHIRG coRRAGSiNg or PRPERGfe oFoﬁgn?énlﬂﬁ j sHTEOP
hyaHogedt Bk®homavad ogen atom a hydroxyl 20 radical,

a cyano radical, a linear or branched al kyl radical

containing from1l to 5 carbon atons or a radical of
f afmaul applicant has now found novel synthetic molecules

capable of activating the formation of new blood
vessels (or angiogenesis) by inducing FGF receptor

dimerization.

The aim of 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.

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

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

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

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

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

which follows:
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-002R5 - CO- NReR7 - 00- NH Al k- CO2R5 - 00- NH- Ph -0- Al k

-0- Al k-002R5 -0-Al k- CO- NReR7 -0- Al k- NFt eRr

-0-Alk-O% -0-Alk-Ph -0-Ph -NR6R7 -NH S02- Al k

- - €00Atl Kk 8-0NIFSCO- Mk- M2: 25 - -&AH- CO- Al k- ORCNRAFRD07/000051
4M 00-Ph, or an aryl or heteroaryl radical containing

5 or 6 atons selected fromC, N, O and S, optionally
Ssubstituted with one or nor & *hal ogen atonms, with one

O nore linear or branch“d af kyl radicals containing
froml with one or m%r [f€aykadi cal s containing from

10 or with one or nore; %ln whi ¢k, Al k, Ph, R5, R6
with respect to the group i near or branched

‘al kyl radical containing 15 ¥ 5 carbon atons,

a cycl oal kyl radical containing gto 6 carbon
atons or a phenyl radical opti onaIIy substituted with
one or nore hal ogen atons,

"in which,
X is N or C-Ryp*,
A is a -C0O- or -80,- radical,

* indicates the 1linkage site of L with, firstly, the
monomer unit M; and, secondly, with the monomer unit M;;
said linkage site of each monomer unit M; or M: being

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

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:

. -CO.Rs
. -CO-NRgR;

. -0-Ak

. -O-Alk-CO;R;

. -O-AlK-CO-NRgR;
. -O-Alk-NRgR;

. -O-Alk-Ph

b -NRsR; _

. NH-80,-Alk

v -NH-CO-Alk, ©F
- -NH-CO-Alk

in which:



with one or nore carboxyl radicals, with one or nore

i near or branched al koxy radicals containing from1

to 5 carbon atons, with one or nore hydroxyl radicals,
wigch 2one /@s0BZ® benzyl oxy raHieal s, or \BQTYRREDWT/E0051
nore al koxycarbonyl radicals containing from2 to 6

carbon atons; , R3 and R4 are, indepengdently of ane

anot her®, a tﬂfdrjoggeﬁ g’ty ogeThyar 8%yl & a T‘I&eo\?l,\'z ul g?ﬁ%Ched
radi cal , a rdly 1Padadatalcoartaimiady cdronf If otoulsa:carbon
-CARs -CO NRLGIR, _ - N - 0: Al k- NRGR7

- 0- Al k- CO- NNFP™E WC%?\F% r“i\ﬁﬁ% Ak _

-N(R9) - @O CRR¢ - iMR) - B, Ph whiM(lR8) m8g7- Apk identical or
400- 302- A1k 4=~ -0040MK = - rqerr L ANSVIRY ;

O - NH Adk- %ﬁfp’v\h%ﬁl\%ggsaaéygrggen at om or an -
- Al k- COOR5 rexdli bapnched AXYRorapdcadd Fondnieg from 1

defined withygespecthd® 46mEIr&HPaRoebyEl $8dR3aand R4
form together wi,th the carbon

ato 20_of_ th enyl ..
ring to %whi Mt héy¥ ake wtRethePT a%%—%r‘?‘oe?gggtrﬂi n%adlcal
contai ni Ng ehawvii®gERomt am taddsareidiein hetemsavemss utinear
as oxygen; in the form of.a.base_or.. addj_t.i.o
with an aci ao%rbﬁ??ﬁﬁﬁ bgg}ec?’lgﬁﬁ PSS A ?ﬂaé;ﬁnﬁnf%ﬁa; ko
hydrate or of caslbwadecmb; A subj ect of the present '
i nventiqn isppartigu 1Cm%ﬁs dred abe¥e;tuteq
conprising t }g %n%ngggb%it of farmulta %/I‘ﬁl{n ich_ A il's
a -CO radi caith onesly] eeeref NeHOISTesREPMP ny ¥ithoPRe or
is particul apdye 10np@rPRYNASragideibnedwabaveone or more
cormprising t{]fngggog?r b%glntch%fd fa rkr(r?u}.lcya ::Mal.é.{]cg\fé Cgbntaining
from 1 to % carbon atoms, or with one or more

-COORs radicals;

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

radical of formula:



10

15

X =CR2; 15 Ron the 6-, 7- or 8-position of the

i ndolizine is a hydrogen atom a hal ogen atom a

hydroxyl radical or a radical of fornmula: -COORS

- GO NRAR7/ 0adBr 8 k- OO2R6 - 0-ABk-NR6R7 - 007/000051
-NH-302-Alk -NHCOA Kk, O -NHOXR-AKk 20 in which:

R5 is a hydrogen atom a.linear or branched al kyl

radi cal scor@@iRing from1l to 5 carbon atons or a

benzyl radical; 25 R6 and R7, which nay be identical

or diffarefeQ-MReReach a hydrogen atom a linear or

branched al kul, f,agi c ontaining from1l to 5 carbon
at ons of a‘é@"ﬁf?@l"%?‘g@‘bé%, WO 2007/ 080325- 9

- PCT/ FRRO080QQ%% Alit is a linear or branched al kyl
radi cal containing from1l to 5 carbon atons or a
1inear er Hpalkhed al kyl ene radi cal containing froml
to 5 carbon _atons; 5 Ph is a phenyl radical optionally
subst i t at ecOvNKH-@xf& or nore hal ogen atons, with one
or ‘nore hydgoxy! kGal S, with one or nore linear or
branched a??o%"??a%@’s containing froml to 5 carbon
atoms, Qr VhHiAWQURR, nmore - COORS 10radicals; Rlis a
hydrogen atom a ‘hal ogen atom a hydroxyl radical, a
cyano radi etABrOBsradi cal of fornmula: - CO2R5

: OC-OAII\‘IE?(F;&FQ*A K% A k- CO2R5 - CO- NH Ph -0- Ai k
» 5Cﬁ?h
. NRGRy
e -NH-S0,-Al
. -NH-CO-AK

¢ -NH-CO-AK-CORs

o -NH-CO-AK-CO-NRsR;
¢ -NH-CO.-Al

¢ -NH-COPh, or

* an aryl or hetercaryl radical containing 5 or 6
atoms selected from C, N, O and S, optionally
gubstituted with one or meore 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 carbon atoms,
or with one or more -CO;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 cycloalkyl radical
containing from 3 to 6 carbon atoms or a phenyl radical

optionally substituted with one or more halogen atoms,
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-0- Ai k- CO-NReR7 -041 k- NReR7 - -0-Al k-OR, -0-Al k-Ph

-NRAR7 -NHSO -Al  44H CO ALk -NH CO Al k- 0O2R5

-NH CO Al k- CO NReR7 - NH-0Q2-4Jk -NH CO Ph, or WO

207 2805320 34F - PCT/ FR2007-£000051 an arBATARR2007/000051
het er oar yl radical containing 5 or 6 atons sel ected

fram.C, N, 0 and S. onal.ly substituted th one or
THAER Rt oo dore. S BRdngeber; ! sPhdner more
bradnahad o IdyfamcaldedahSkOth aadimgl%r mn]:atmﬁg:d:‘rﬂmn 1 to

at.ons th one Or I c XY. :

r &di SgFgo Bort |hg"?r§'1m TB %P "Eb% a?grrrg%&gr Tapats
ore. tdr opee GlC@tR%eorbemNRSiW reatiicsnl s i eYWHYEHR Adle O
P re hisnedont bink BgPeEtoho X heo 6
g?ﬂ&}l}sR %%f I's aq%% ear rgLal‘bj:(rglanchefalj al k§/ll tFS"adl c%

C RN rﬁ}j:qm%m 1 to 5 carbon atons, a cycl oal kyl

radi cal containing 15 from3 to 6 carbon atons or a

phenyl radical optiognall stl uted with.one or rore
hdt:oGdd dtorfs e wi PR ?n %l RBFy Fthilti s @ RydFogen
cqﬁcamnl B9 hyesbviylo ﬂiad‘haféjbn atmrramlwbt hrapdecal, mer enitro

carb radi cal s.or t ne nor e alkoxycarbonyl
Cg:'a%/%lc%nt%l %lc‘??,’monfzg? ﬁiio carbon atons; R3

and R4, which may be identical or different are each a
hydrogen at om droxyl radi cal, an al koxy radi cal
contai ning from to 5 carbon atorrs an am no radical,
25 a nitro readirG@tNRe¥r a radical of fornula: -NPUR?

s -CO-NHOH

« -O-Alk

e -O-Ak-NRgR;

+« -0-Alk-CO-NRgR;
»  -NHOH

« -NRR;

o N(Rg)-CO-AlK

* -N[Rs}-CO-CF,

¢ -N{Ry}-CO-Ph

. -N{Rg)-CO-Alk
~» -N{Rg)-SO,-Alk

e -N{Rg)»-CO-Ak-NRgR;

. ~N(Rg}-SO,-Ak-NRgR;, or
-, =NH-Alk-RgRy -

in which Ry is a hydrogen atom or an -Alk-COORs
radical, and Alk, Rs, Rs; and R, are as defined with
‘respect to the group R;

or elge R; and R, 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

hetercatom such as oxygen;
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-NH-CO-AL  -NHS02-Alk -C2R5 _co NR6R7, or

-CO- NHOH WD 2007/ 080325- 11 -PCT/ FR2007/ 000051 A

subj ect of the present invention is nore particularly
cwopeondy 0B 3de | ned above, ~c8Npri Si ng t IRCTVFRAGT7 /000051
unit of formula Min which: 5 x = GR2; Ron the 6-,

-, 8pS|t|o ofthe|ndoI|2| s ah o] atom .
BT PEaf, baseaBoggh P90 EapRoredt, SatEaitbractd

fom:mudla;h ED badk Akand Oabb&- DA Eha5 forhr Aiﬂ(@)l'NRDR?te or of

% 8?}‘%1%% -O- A k-Ph -NP.,417 441-SOAlk, or

- in which: R5 s a hydr ogen atom an al kyl

radi cal containing from1l1l to 5 carbon atons or a

1§be§?¥>{g eledi 6@l ; ¢ nB6 ngs&t WohGBnFRY¥nbe; s depFepbularly

rent, are each y rogen atom a | i near or
beamEeadds 138 dafiead éBﬁVSvniCﬁ’@‘PF-”rlérﬁnﬂ ttdes NRpRFE unit

aAlFTE A DNz wiatkiead ; iL0a Alkol sraghicagar or
branched al kyl radical or al kylene radi cal containing

~from1l to 5 carbon atons; Ph is a phenyl radical

opt | enahjletsubst i theedpwethnaneinvenpienh aiagema:at boslarly

W torllnpone M £ ot ?ngéﬂdgg)&él r %%#n%@ll%’f.nt\@ t@’l e x?émer unit

nor e ox fadi ca S conta
atcxﬁrsﬁomu]\m tdh omewhichore - COO?S radi cal s;

X = C-Ry;
R on the 6-, 7- or B8-position of the indeclizine is a

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

radical of formula:

. -COOR;
. -CO-NRgR;
. ~0-AlK

o -O-Alk-COR;

. -O-AK-NReR;
. “NRgR;

o -NH-SO;AKk

. NH-CO-Ak,: or
. NH-CO-AlK

in which:

* R; is a hydrogen atom, a linear or branched
alkyl radical containing from 1 to 5 carbon
atoms or a benzyl radical; _

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

‘atoms or a benzyl radical,



"~ 5 carbon atons, an a

10

15

WD 2007/ 060325- 12 - PCT/ FR2007/ 000051 -0- Al k -
-0- Al k-0O2R5 -0-Al k-Ph -0-Ph -NR6R7 -NH CO-Ph, or an
aryl or heteroaryl radical containing 5 or 6 atons

s@oeotoed fogwy2e N, 0 and S, optional |y dIStFRAGET/000051
with one or nore hal ogen atonms, wth one or nore

i near or hranched al kyl radlcals cont
5 carboh &vdhs l5wi th &SR it (RTRRN %‘# %éﬁgﬂ]edraglcal
al koxy T adical i roiomy o FémoL f £6M51 chebbi atantonmtorsinear

Whi oh Al K SoprbrBEhed ZVARTS AR del | AEHCRLIATS from 1

respect to:d fee aarigm FatdrﬁsRZ [ s an al kyl radi cal

cont ai ”Lngp rem 1 tg rﬁr %‘u@n&ﬁkpaé&%tltuted
Car bo

r adi cal con alnlng atons
R4, whi ch widyh beniedenr| crmreor hailopenenetomge eridh 29ng or

| inear or Jt.anche &r@knﬁwaa@ehqal GAMAIHN G f I d 19near
no_radi cal,_ .a carboxyl radlca

a hydr oxy|O% aBFeaches rakfesy SRHGAhA CeERRERINIofRem 1

radi cal ofed o Mgt £03mA Kk or with Nowdi &t Ahdre R6 COORs
and R7 are adc, <F§Ined with respect to 25 the group R

A subj ect ot Present invention is nore -

particul arly conmpounds. as defi ned above, conprising

nppnoner 0
w2009 0R0daRitqden LAk S M) BRiRisE R atofig & Myare
8-yroticd bn dfcydeoi nadicalneri s aaﬁysﬂﬁég@ﬁ §Pé“m‘lé|a ‘a
hydroxyl radical; Rl is a hydroxyl radical, or a

radi cal of formul a: -0-Alk -0-Al k-Ph
“NR6R7, & <O¥¥sCcO Ph in which Alk, Ph, R6 and R7 are

as deflned IS an al kyl radical containing
from1td 5§§§y§%ﬁ5§t 10 R3is a linear or
branched Gl meﬁgkc@bﬁgnt aining from1l to 5 car bon
atons or a carboxyl radical;

« -CO-NH-Ph
« -0-Ak
o ~O-AK-CQR;

o -O-Ak-CO-NRR;

o <O-Alk-NRGRy
o 0-Alk-ORs

« -0-Ak-Ph

« -O-Ph

o -NRR;

e -NH-SO-Alk
e ~NH-CO-Alk

s -NH-CO-AK-CO.R;

s -NH-CO-Al-CO-NRgR;
o NH-COrAlk

» -NH-CO-Ph, ©T
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R4 is an am no radical. A subj ect of the present
invention is particularly 15 conpounds as defi ned

above, conprising the nmonomer unit of formula Min '
Whicc B0 0¢ o3 R on the 5-,16-5 7- or SPEDAFREON7 6600051
the imdazo[1,5- a]pyridine is a hydrogen atom a

hal ogen atom a | i pear or branched alé;yl radi cal, .

cont ai ni n§ fFHMREYt0®5 gﬁFﬁEEﬁ’aﬁty g2 aining 5 or
radi cal or aragtemk Okeflecuda: fﬁM&LZOOW 08032% land s,
- PCT/ FR2007/ 000051 NN -0-

O Al ke RSPt k0 AR TSR KR O A TS
- NRt ai -NH-I@]Zeg!dnk athECO /MiPth opne- Nbk 00l k liimear or
which: RS 152,006 008R At Mg fedd £eBbnPhs ARRANHIRM 1 to
al kyl radi c al ning rom carbon atons or
benzyl radi cal carh@nan@tqms, WHitdh @8 & | Benei cla?ln%?r or

different, age,£a6hq2aaKd5998RBRMS %dﬂﬁm{lﬁ from 1 to
br anched aI Il%l rad| cal 10containing from1l to car bcoo
2 5

at oms or, ngHrLPRIPESMS - A% ‘rﬂstla PRReSF 8}°re -
branched aI kytormlgm,al r&@btalsi ngh f wvich tmlk, c@HONRs, R

atons or a lin or branche l.kyl.ene. radlc
cont ai ni ng 70 f’to 5° caal'sbo%e%tl ; WI‘-"%E ST %%% Lo the

radi cal optignabpyRgubstituted with one or rmre
hal ogen atons, with one or- nore hydroxyl

oxr

Rp, 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 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 -NReR;

s -NH-CO-AlK

s -NH-80,-Alk

» “COR;

+ -CO-NRsR;, ©OT
¢ -CO-NHOH

in which Alk, Ph, Rs, Rs and R; are as defined with
respect to the group R.
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20 radicals, with one or nore [inear or branched

al koxy radicals containing from21 to 5 carbon atons,

or with one O nore -COOR5 radicals; WD 2007/080325-

1%0 BGH/7RAABHDN00051 R1 is aihydrogen atRe®/ERICNDHEMOOSL
atom a cyano radical or a radical of fornmula: -CO2R5
-CO NH Ph - NR6R7. - NH S02- Al k- NH- CO- AlLk -NH-OOZ-t_iNk larl
- RHEGBISET T sEhanPEP§PRbr LREEBFIQPY M5 SR Par-1euary
C QRUInDAUNTE nHrdSf bhedsabelrect edmpramiGy Nhe) mombn:r unit
opc){ﬁ'qofnal I%]Ts s.titvé_t‘e with one or nore hal ogen atons,

Wi SHEor? nord #6*15hear or branched al kyl radicals
containing froml1l to 5 carbon atons, with one or nore

| ijnear~ qr .branched al koxy radicals containing from1

to 5 carbdén atons, or with one or nore -02R5 15o0r
-00-NR6R7 radicals, in which Alk, Ph, R5, R6 and R7

are &3 deki ned Wyth Jrespeghbsi@ibhe off atte RinB31aRdnB4.is a
which may be identical or different, are each 201a dical
hy BRI Rt BRPTa 1) dRBAFPEYAITEHLCE 1 | AeSArgPxyL radica
braancheehdd koKX Yof afibemhligontaining from1l to 5 carbon
atons, an amino radical, a nitro radical, or a radica

of formula:_ wo 2007/080325- 16 - PCT/ FR2007/ 000051

- NR6R7 - NH@OKAl k - NN- S02- Al k - OO2Rs - O NR6R7, or

-CO NHOH -0-Atk-COsRsi n which ALk, Ph, R5, R6 and R7 are

as defined i ect to the group R, or R3 and R4
form "toget’@é}%{%@ﬁ%@%e carbon atons of the phenyl

ring to whir@WkiiieiE: are attached, a 6- nenbered

car bon- based Akigg containing a nitrogen atom

L4 "NR;,R;
- -NH-SO-Alk, or
e ~NH-CO-AlK

in which:

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

= 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 or
alkylene radical containing from 1 to 5
carbon atoms; A

= 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 -COORs radicals;

Ry is a halogen atom, a hydroxyl radical, a carboxyl

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 defined above, conprising the nonomer unit of

f gomgloa7Mognaws ch: 15 X =-Nj12R-on the 6-BCT/FR2007/000051
8-position of the imdazo[1l,5- alpyridine is a
hydrogen atom a hal ogen atom a 20 hydroxyl radical,
a car bpxylpyrgdi cal or a radical of fornula:

-CO-NR6f17 -O Atk -0-Alk-O2R5 -0-Alk-Ph -NR6R7

- NH SO02- AR, AIRYCCO-REF CO- Al k- WO 2007/ 080325- 17

- PCT/ FR2007/ 00005 R5 is a hydrogen atom a linear or
branched &DM&dk-Fladi cal containing from1l to 5 carbon
atons or a_benzyl radical; R6 and R7, which may be.

i denti tal “@PIBdi fferent, are each a hydrogen atom a
i near Oﬁ%?gched al kyl radical containing from1 to
5 carbbdn z Zor a benzyl radical; Ak is a linear

or branch 10 radical containing froml to 5
car bon'atmwghri ff&ar or branched al kyl ene radi cal

containing froml to 5 carbon atons; Ph is a phenyl

radi cal 09“@9%{%{% 2 ﬁgQ%&io*a%ﬁdde’!&i AN HtdHEng 5 or
hal ogen atons, W one or nore “hydroxyl radicals,
wi th one or &oretpingeasedrediathc Bl kBxy Madi &l sand S,

containing fg %,159115 CRhBY AhHE Ofivht hodRe ar more
nore 20-COOR5 radicals; RL is a drogen ato

a _hy a. ,
hal ogen at onl?ajaoﬁ%l’f‘bcﬁ&ij“i‘%di é‘ﬁlltl'br one, aﬁ?czﬂor%? linear or
formul a: - NRéF{nched alkyl radicals containing from 1 to

5 carbon atoms, with one or more linear or
branched alkoxy radicals containing from 1 to
5 carbon atomg, or with one or more -COzRs or
-CO-NR&E radicals
in which Alk, Ph, Rs, Rg and R; are as defined
with respect to the group R;

"Ry is an alkyl radical containing from 1 to 5 carbon
atoms or a cycloalkyl 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-
NRsR;, or a radical of formula -NH-SO-Alk,

in which Alk, R 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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-NH50241i ( -NH-CO Ak -NH CO Ph, or an aryl or
heteroaryl radical containing 5 or 6 atons sel ected
fromC N O and S, optionally substituted with one or
e 2hal7oeED3ONs, With one 1@ ore | i n@aTARR2007/000051
branched al kyl radicals containing from1 to 5 carbon
atonms, wWith one or nore. |linear ooﬁg ched gl;oxx :

r &di OBl stB8nt &7 nify B HRELHTS 7/ 6863232118 18 2
-E’ﬁ}E‘IrB%%}DH&Q@Qﬁ:‘L aC&t:hﬁb:a)trbrISadDdEamth one or nore

R%laﬁﬁ §7h¥§{005¥ dgﬁdﬁ ﬁw: G rlespecjtcatrh' Ae%%efcgllr]%%b%

R3 and Ra, which nmay be identical or different, are
each a |} negy_ branched al koxy radical cont ai ni ng
from1l to 5 carbon atons, an am no radical, a carboxyl
radi cal ,¢a iyx@lioPyl radical, or a radical of fornula
10 CO NR6R7 or -NH S02-Al k. A subject of the present

i nventi ow i-@i%ﬁze garticularly conmpounds as defi ned
above, con‘p |c[;sg_oéhe nmononmer unit of formula Min
whi ch: Hthe 8- position of the

i m dazo[l 5- a] pyridine is a hydrogen atom a hydroxyl

radi cal car boxyl _radi cal Rl is a ro

atom a® d’lﬁ*ﬁjc%}? Rk § ofhrul Bs -394 ﬁ‘ﬁe &° %ﬂﬂ%oﬁbove

h&:tzerimr wh redieial radatalnicentminiifg afeom sel eot éd carbon

frotm N, 0 and S, optionally substituted with one or

UDO2R5 radicals, in which Ak, Ph and R5 are as o

dets néel @bolbneds RY i branthedarabroty amelfdead kegptaining

aﬂtb coptai ol Pﬂoﬁrgerb&ster acé5998x§§0¥§.d9.’éa§

car oxy radi ca I's an amno radical. In the

coht &t ¥ W%r’%ﬁalr nvention: 30 - a "hal ogen

atom' is intended to nean: a fluorine, a chlorine, a

brom ne or an di het er oat oni .i s i ntended, t

nean:SWIRcy oé’éfg tgﬁggﬁegF ul pRIFRESH 15 P?ﬁglgularly

orcdmmneheés abkykfgnedp'abioyd,ntemied 4ing 5t neanongmer unit

|I5]§afo tfluﬂaﬁcb d.$afyrated aliphatic group. By way
exanpl e nmenti on may be nade of nethyl,

et hyl , propyl , i sopropyl, butyl,isobutyl, VO

20071 0180325 19 - PCT/ FR2007/ 000051 nmet hyl cycl opr opyl ,

pentyl, 2, 2 di met hyl propyl, sec-butyl and tert but yl

groups; “l'i near or branched al kyl ene group" is
i nmeaﬂectﬂeo FseAns -an 7a kyt grpopigscabefe, thdi chidazo [1,5-
dlvf'??lﬂlne 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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5 saturated, and linear or branched. By way of

exanpl e, nention may be nmade of nethyl ene, ethylene

and propyl ene radical s; a "linear or branched
akikelyneg /geor@s i s | nt ended tict rean: a | iIRCEAHNFRA007 /000051
branched al i phatic group containing 10 one or nore

ethylenic un,ﬁ_g  ations; a "linear or branched

al kyny?t grou 'S’ intended to nean: a linear or
branchgd al i phgin FJ oup cont ai ni ng one or nore

acetyl eni ¢ unsaturati ons; -a "linear or branched
al koxys groupp.agk i ntended to 15 nean: an -0-al kyl
group, where the alkyl group is as defined above; a

"ring"sor a- _ group” is intended to nean: a
cyclic al kyl grou ntalning from3 to 6 carbon

at ons, *and aﬁﬁ*¥¥é&¢éh‘ ih? at ons of which are invol ved
20 in the ring. ' k@n may, for exanple, be made of
cycl opfopyl ,” V%*” ¥l , cycl opentyl and cycl ohexyl
groups, a "Relyyey e" is intended to nean: a group
conprising two or nore cycl oal kyl groups as defined
above; 425 - R erocycle” is intended to nean: a

cycl oal kyl group as defined above and conpri sing one
or nore het edidt30s-Aikich as 0, N and/or S; an "aryl

~group” is intended to nean: a nonocyclic aromatic

group, *f or eddrgl@-Alkphenyl group; 30 - a "heteroaryl
group” is intended tg nmean: a cyclic aromatic group

conpri & ng 5'@‘?‘”‘88&‘3% and conprising one or nore

het eroat ons as defined above. By way of exanple of

het eroaryl groups, nmention may be made of a thienyl,

furyl, pyrraylwhiehdazolyl or pyridinyl. 35 The '
agoni st diners, The ai%’?“ét %apéréiéxqmét%f L-22 1 inear or
according to the Thvéntion c rise two nohoner units

of formula M Whrao7hed032kyl2eadpchIFRYAGUgDS 1from 1

called Ml and M, ¥hich,pBYnbscbAsnbi-cal behzdif kakerkl ;
each selected as having an FGFR ant a onlsﬁ activit
i%%is

The conpounds &f Ror @ K- L-WBl¢an S nlgﬁ8t¥8Pﬁ1 or
5 of bases or salaffedrenhth phwy megettizahiyrogen atom, a -
accept abl e acids or_bases. Such.addition salis qare .
al so part of the fﬁ@%ﬁfionPrTheQ§ﬁﬂﬁﬂﬁls d%%%¥gingr?glcal
the i nvention cancahsaipxngt £0om A ttre ¥ oramwlydn atoms or a
hydr at es or solvaﬁgﬁz %.gadkga&he form of associ ati ons
or of combinationd W {h one of hore rol ecul es or water
or wWith a sol v&ntAlBucHshydt at 4N8AY sElvatkesangleed| sglkyl

F?rL of the iyxe?i%aﬂﬁaiﬁdiﬂ%aéiﬂkﬁé g?ﬂﬂfllL ts ai c?rbon
i nker group at links and My coval e uc

the di stance bet vBBATEh&T wd sofv’/llrl%ﬁ%"‘%ff‘gl Pg%glene
the dinmerization ghdivalFEonestpings.£x5a d1l i bkers carbon
group preferably conprises from1l to 25 links. 20 Said

l'i nker group L nD?Eggﬁrticularly conprises from8 to

20 links. The twerBh"|iiks" ai s pin¢eptied taalimedn onpgionally
t he bonds between It ssibl e
connectthe'nonongﬁbggﬁFég%E gﬁg%BQ-ogg Tﬁg Iphggr halogen
group L is characateinged byighf| exadi|iqy t Wgreal | buwslroxyl

each nmonomer unit gf;theCONMpOUARd Qhef Ol M - i-Mear or
to establish contact wwth the extrace|lul ar bindin

sites of the FGFROEPRABRENSIANXY captcrss g@ntaingng from

1 to 5 carbon atoms, or with one or more
-COORs radicals;



L is attached, firstly, to a nononer unit of fornula

ML by an atom pl aced on any one of the substituents R

Rl or Ry and attached, secondly, to the other nononer

umig efo#wgodzs My by an at-omspl-aced on emyr,(mez@cﬁ'?imceoom

35 substituents R RL or Ry, wth ML and bei ng

identical or_different. WO 2 07/ 080325- 21 dical
- BeTAFREOGW DRI ALSHbj EcDHOIHe PreBenf (KA i HRLC2

| SN e-fmrdd cwartyrmorpounds as defi ned above,
characterized in that: connects the 2 npbnoner units

ML and My bééhe radi cal Rl or; 5L connects the 2
nonomer# uni-C£&Ms and My by the radical R2 or;

‘connects the 2 nononmer units ML and My by the radi cal

10

15

Rin ite 8-0&NHpPor; connects the 2 nononer units
ML and My by the 10 radical Rin its 7-position or;
connect# t hiliRMpnoner units ML and M2 by the radical
Rinits 6-position or; connects the 2
mononer ¢ Uni.Ng nAIlMZ firstly, by the radical Rin
its 8-position an secondly, by 15 the radical R in
its 7- @r W@Qk or; connects the 2 .
nmononer units ML and My, firstly, by the radical Rin

its 7- pgsm_m.q]__@@_ﬁ'gecondly, by the radical Rinits

6- p03|t|on connects the 2 nononer

units 1? tlgr 20 by the radical Ry and,
secondly, he ra cal R1, or; . connects the 2
nmononer units ML and My, flrstly, by the radical Rl

and, secondly, by the radical in its 8-pqgsition. 25, .
The connecti ng at%ﬁsaFW&t9£%P?§ﬁﬁﬁ%%w%nr§ﬁ§03hec89%alnlng
the substituents R dﬂ.@ndtamSO@dﬂEEUEmoﬁeomUMt Mof O and

formula M may be g, Clglrlaﬁgt oggbﬁgg‘a%{gggj h@f%,o%e or

between L and the r’mn un

C-S bonds. These tomes haihobensea’e@lned fYORIRT LORE | Gl moTe

groups such as esteps..am des, gthgksesar Qqq@tles, radicals
ureas, sul phonam des, thioethers, sul phones and

thi oureas, or el sEowtaiaifg - &FRJ  1al k91 -2r y2IgoRs atoms,
aryl -aryl G C bongsth Mﬁh%006&08&&%é- 23near or branched
- PCT/ FR2007/ 000051 d| cals_th d:y e li.near ar to 5
branched and opt i Bllr Ry |’Fﬁ‘e3r?%{)?e HTH B of TRBr &

het er oat ons such aar%,onNaamiv(sar & wnehooneorar ripys, -COzRs
one or nore pol yc%éc %05 ep orré{@{gatherocycl es (such

as pi perazine), ne frore aryl s’ (such as

phenyl) or heteroamylxshi(@mlcﬁlks 5% dRae) ReTrnd | Rkepre as
groups L can opti galne LU e Ore e feRsk orp
such as ami de, urea, thiourea, carbanate,

car bonat e, sul phonam de, thiocarbamate, ester
thia?eéﬁ&rm kafo1en INafUb@hﬂﬂéhelcgmaﬁtdIdﬁE,feﬁ:lﬁrnhomﬁ:e each
and/ or sul phOXI de. The br%n(gwes i.n the Ilnlker group

0 caf tH¥ﬁ§QE@§S atom, radica 1near or

branched alkoxy radical containing from 1 to 5 carbon

atoms, an amino radical, a nitro radical, or a radical

of formula:
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15 conprise aliphatic radicals that may be |inear or.
branched and optionally interrupted with one or nore

het eroat ons such as 0, N and/or S, one or nore rings,

owe eoomnsozdsycycl es, one dré nore het erRET/HREODA000051
one or nore aryls or heteroaryls, and/or optionally

one 20 or nore functions such as am de, ‘urea,
thioure&,-hﬂ%ﬁﬁanate, sul phonam de, thi ocarbanat e,

ester, thioester, ketone, hydroxyl, O0-sul phate,

N- sul phameiNg{-{0@AlRi ne, sul phone and/ or sul phoxi de
25 The |inker groups L may be nore particularly

sel ect ed INGUSLE.AGL! owing radicals: a linear or
branched alkylegé %@%ical containing from2 to 25

carbon gt l'inear or branched al kenyl group
contain|n8e$?g%§2 to 25 carbon atons, or a’linear or

30 branche leynyh group containing from2 to 25
carbon %t bﬁxg?’%%%g&rcal sel ected fromthe fornul ae:
WD 2007/ 080325- 23 - PCT/ FR2007/ 000051 (A) (%) (O

M4Z-17"N R2Z1IR2.1 m 04-zir-0 R'"R1™" x Ox
[\L"--td trGONNHPH Whi ch 5 * indicates the atom

for connect.i of W t NORGTE Nic -
t he Su&;}fi %"’tlg%{ns %—kmtﬂglf %5, RITBLn 4Ny MiPE Qe @Efined
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.

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

of formula M in which:
X = N;
R on the 6-, 7- or 8-position of the imidazoll,5-

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

hydroxyl radical, a carboxyl radical or a radical of

formula:
* ~-CO-NRgR;
. -0-Alk
. -0-Alk-CO,R5
. -O-Alk-Ph
. -NRsRy
s -NH-S0,-Alk, or
. -NH-CO-Alk

in which:
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Zis a bond or a carbonyl radical or a linear, 10
branched or cyclic, saturated, unsaturated or
partially unsaturated al kyl ene radi cal containing from

1 w0 o MB233H 080325- 24 ~ RGT/FR2007/ 0(HUE/IFRZ0 D0 00051
atons that is optionally substituted with 1 or 2

carbonyl radicals, or, else radical " - [CH2]r [;CH
() q) CRo- 1. Foiy i - 7 ClYdbesqn oAt o) o KT OF
RA[ CH2] Et- 5 -[ GPakdiRed] 1KV2- CHALcaphemydtadming from 1
al kyl phenyl al kyl ,_th henyl oup being Lonally . 4.
substituted with t'ocheseo a%%/% %f’ﬁ%gyofaai %%ﬁ%’yf ek cal;
cont ai ni ng from IR4 oafdcaRbon witiorts, mery be identical or

heteroaryl or al ké’if‘f%féﬂéryla@é‘yéa fhe Eﬁ%&fg@éw atom, a

10group being optionalTy sUbstitufed wit ne Or nore._,
al koxy radical s cohreani ngotr ombrapetsde ar kKRt onsragical

is an integer fromledi®ning from 1 to M &kWHn &homs or a
identical or different_and are_an 15integer fromO to

8, p is an integePeRFB 286237 r is an integer from
1to 11, q is an ankegerls froom Dihead, ®r S Eendtieder alkyl

fromO to 5, 20t is.an integer fromO to 5, .X |
integer from1 tor%c,hﬁ?imq&h?ajp?l?? sffr%m afid 1é(gbgalnn(gja‘r]:)c"n
such that the nundecmsf di nks lgfnadre binkesranghmp klkylene

does not exceed 2§ad§?§il m%%%%%gi%mi b€c 5 carbon

i dentical or differen are a n atom or a
l'i near or branchedtamRyl radical containing from1 to

5 carbon atoms. BR' and R, pMBhgh nMBsdiedilenbpedabnally

or different, are a hgdrogen aIt)Q a linear or

branched al kyl 30FRBPEAFUESA: aiWFria?g PRSM P*t o™8TEar BERHOIER

atoms, a benzyl radbfal orwatBul pheée gimoupmore  hydroxyl
radicals, with one or more linear or
branched alkoxy radicals containing from
1 to § 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:

¢ -NRsR;

. mNHmsei-Aik
« -NH-CO-Alk

e -NH-CO-Ph, or

e an aryl or hetercaryl radical containing
5 or 6 atomé gelected from C, N, O and
S, 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 linear or branched

alkoxy rradicalrs containing from 1 to 5



it being possible for RI' and R1" and al so R2' and

R2ff to be optionally linked so as to forma ring,

R3' and R4', which may be identical or different, 35

ane Q@@h/@gmgyspgen atom a lighear or br&mzh/admddmfoooon
radi cal containing from1 to 5 carbon atons, a benzyl

radi cal or a sul phate group, WD 20Q7/080325- 25

- PCT/ FR2007/ 0000 SR HEOT sBEONE neQF -t £ eQT al'RYF ~CO2Rs
radi cal containi ng f+oordRR9 baddachos,atons. The

nmononer, uni.ts . 5 The no nits for rrul

defi ne&namé:kbrpellﬁGFgﬁ?ecg%t s |35hrts FFal ac\{\/éeﬁZIhEd with
ant agomesipesdt it thhaviddoupspect to FG-2. For the
preparation of the monomers of formula Min 10 which A

is -CO or -SO2-, reference will be made to
WR2088082956whidh\WRg0be2 S4Eatilsal XY didferenhd 3% each

is carried ou 15 dinmeri za

. WR20PEQ91627 }ngfhﬁi:l'lédNaﬂEB f%&ﬁ?&éﬁ eBnEaethger&om 1

10
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35

coritietisRagCat o

i gn of noponer
c ol dsCdF PPy nﬁFﬁmﬁ/lr MPBei RGIER arﬁaafag‘d?r}}%s't dnpsihgexyl

t lﬁtdﬂdaﬁ.elfaha@@réafyep ga@neelli,ngont @M radiesl of formula

ant agoni st co ugg g whi ch one of the possible
27884 eit her by a chemi cal
reacti on based on the antagonist itself, or 20 because
Issuba S trFtQ?Sl;ﬁe %:%fsg?l@ R :Jc!}? P%‘trﬁltgf)@'%értlcularly
he prese rnvention a so relates
prcwerssmdﬁ s eflafllngdt B ofiene SO ¥5inE) | Bhenpopper unit
cCUPrist-hcd he 29 yraehion of at |east one reactant of
a nmononer unit of formula MWw th a reactant of
formula UL-U, where Mand L have the sane neani ng as
above,njt being possible for U and U to be identical

or_different, 30 .Wbeing_.located

subsPit Eg‘ﬁt $ROH L Igh Féfagﬁgefllmr%e [glv‘gg %/]/hpg\ﬁ%l%ne is a

almw@m Uatame each layduoxcyl onaladglcetlp capabke ghrboxyl
d’§<? with one another so as to forma coval ent

bon 0 -C, GO, &GN CCor CStype. These_ 35 bonds

caftn bies sal b@'ﬁé’@gﬁporﬁff%ct@oﬁaﬁlgﬁéup%f skeRmata esEr §O Ph,

amHesn ehhgns, ofAnRAE Sy LIl eadicelll phoneaiideng 5 or 6

t hi oet hers, suI phones and th| ouyr eas_or Y&O

20079BB03851est edpCTi B 00 % 000b51 Bl s& s,

al daybsed kvt edakkyh- aml ol matryl ~@oyRs &aﬁib@anbls, W U

d U b . d ,
321"60‘5%9?%%{[% o?ga%gfieRsl g%%;aﬁ;nfiggif’%ﬁo tfi’ 0i so-
cyRnate, anldoegacardanmbrendEdgabkozyl prmipﬂ:al contalnlng
Cht@éhdf t@cbdcggbgﬁ'gﬁomﬁcb@ flwgfﬂgﬁ 1Al kee-or,

yne group or an organorreta | C react ant such as a
boRorit astanine wGbEdhi c aci d.

optionally

In the context of the present invention:

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

- a ‘"hetercatom" 1is 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, mention may be made of methyl,

ethyl, propyl, isopropyl, butyl, isobutyl,
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10 The reactants U-L-U described above are

commercial |y available or can be prepared by methods
described in the literature or by nethods sel ected '
f womolhose gnewn to those skild ed in the FIM/FRE0OD7/000051
preparations of the reactants U L-U wused in the
preparation of the dinmers 15 of the pres i nvention
aretiiavsierrePYdescr PBBEYEN t her %xgéW?ﬁﬂﬁ%BFOEX tionSC”

( Byarn! %%d%etxft—lﬁﬁ-)yl Theugactants U-L-U that can be

used in the prese [ e al kyl a hn a
kiovh tblEFREeCSki rI \{"fgf %ﬂf}ﬁa%e%?t ¥°u 9_5 $llehded to
-dlnﬁalrﬂgeaazt edlitetli vatbups, aacyahoivag a'ghncb su%h Gkvalent,

acti vated dicarbo i S pr n of
. &&Iu cgen?flng )i)i % +§_j béﬁn&ﬁ%& deBé?f frg)cf) ofa example,
dmtelﬂtorcuf ortnaYes bedl |m@@9an@tfes mﬁthﬁl%ﬂ@ocy%&’&@@ne and

og;g%&% @ gants such as 25 boronic diesters
0 or oni c acf?f or sul phonyl ati ng agents such asdl d t
sul phohyinepenhpsr iganchnd REERbYRAGSEGER!'s 1Ty GTEnded to

Pafddtul gr lkiné‘a&Upbi’ n%r%gﬁ]ieﬁi 041 ppRsphonigiedpy peontaining
such as (benzot

y 1B i PRAT O?F%Yaﬁ%%h‘ﬁs’ﬁ]ﬂ%ﬁﬁﬁﬁiéigfl?uor ophosphat e 30

(F%/w:’)",llnear or branched alkynyl ‘group" is intended to

benzotriaz I 0X ][‘g%% h h%mﬁ&{“ ULt ,
h&SGt T Uo?oghlcglsep at e¥( %(ndd % ?%’gz -1- aining
ylon¢ Lo¢ Jetet aceey hghle ounaﬁttléﬁtaﬂp%r obor at e

(TBTL) . w10/ SOMPLEN G, A0S O *dishe t_uépe;. tsateded t
as 1%313' é%?ﬁ {nggbnopr ope;%) Blﬁék?o% 151 5 °

yI
hyeR3R 3§ncrﬂQ)T5} ESEP)lPr %@OQQ@( Qq79rOUP is as
- RETE FR2Q0ZH 09051

(benzy oxylcabonyl L phenaryhaces i, a0l ¢ {HESELRSEo! Rean.

(ed h@gyﬂanrcboagtkyﬂhegmmypaocsmbamu@lg(ﬁrCBanérJ ee, 6/ Kerbon
Ad%Om%gsgﬁa Zfﬁl B@g%” %%bo%\l asﬁ DRYPLR, JHId RNy fhemMnvBlved

Soc I's activated in the

f ok dfhean nigict cMestiles omawi t hfarcosdrtRicagdtt dMpde ©f
asc&o?f‘ob{ﬂ? pr esene®uef 12 Wweak-hasentsyth asd cyclohexyl
triet hyl am he, theén which i's reacted with a di ani ne :
ng_roms iZ and r being as defined above. The target 10

di cagboyyliieyatieds iar e midmiadc af heansaponirbupaticoprising

1 3aBo4 d b | |

obt et By reRPEIoR LAY 115 s e et R O

bei ng aghdekirvegcdledveissuioitended hylo mean: a CY01oalkyl
3'%3'@#1 Rg% h&é(f%)ltf &Z%&ewéﬂhe'é%r%%§ar&%wdx€ more

and ei ng as defi ned above, in the
prb@éﬁ@@aé\bma suahl PdgCagdh@nd/a¥ & BOP or EDCI and

of _a yeakabase as ity | ehbyhasbneso Omedin:h @ Adnocyclic
suI honry_ dichloride with Z_and r being as defl ned
ﬁc

abBYEMAFACt HEOHPes &REe SFPR ade RARN AT
triethylnataeoathie tgexrcgqs" dh.eaerﬂie/rhci@da(:bdsnm a cyclic
obt ai ned.after saponification 007 3
PETPE 667/%651‘3?’1"}8’?&F&89bo%<y?h am‘éj&@%r éﬁgl %%mprmlng
obbﬂen@h: bynoalek yhat éooabbman s def\mntatﬂ FQIQOVQZZPJY gay. of
in b QEQ?t d £
degx\a}g\l?’ Eve%vmé ﬁﬁ$é%g§%fa§¥§uP 034(9rp such Sgsma = ot s

et hiph eBy{2- |f@arofét,h®§@r)nsémloatﬂémaiwolerhyq>r pyridinyl.
4- (2-i odoet hoxy) benzoate (CAS 56703-36-7] in the

"~ presence of a base such as potassi um carbonate. The

t affet agicadstha @iNETSaci ds are obtai ned after
sapaei figgddidts of formula M;-L-M; according to the

invention comprise two monomer units of formula M,
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The di car bo-xyl ic acids are al so obtained by reaction
of a diamne with Rl', R1", Z and r being as defined
above, on an anhydride with R5' and x being as defined

1§Oa§ggemg@§§gdl ng to the_-peotacol descricgdr200R/B.00051
Asay et al., J. Heterocyclic Chem, 1977, 14(1)
85-90). 20 By adjusting the stoi Chj onet

f the |
readladt ¢ jang HMal S FFRsTEYe B% H%‘bté}%athr ~different,

digRhbaXY kit «BC @S Has idlP\eh WAHR andadeniof dorhuiay.
(B), (O, (D, (Q inwhich mand mi are different. 25
The boronic diesters used in the dinerization

rm@t |c9ﬁ@du:ais3uaﬂktﬁo<rmnlal g -CSynt kwanCoemist , in8¢he form
dé’rfi ?%%Szrgﬁgﬁégjsn&egy t@’lsﬁégﬂagéuelg}ﬁg5.9Xyelcceptable

3ad s, SoB5- baseanet Bydh 1 2842 tdicox abol b anre 3 phepart of

%Féf i',néf,egl-ttlgtz}'anet hy1- 1, 3, 2- di oxabor ol an- 2-yl ) phenol
30 with a di haI ogenat ed derivative in the presence of
ahas e cepbenat enveWR 1200 HLB00Xe exist’

29 -PCT/ 007/00005 OHK2C 03. e
meforehe MPERN He W%ﬁ?%%aoro S@q\)}@t -~in the form
h@fmdhﬁeb&malbhe case ormer:ethnamdona% awetE one. or twore -

entic as are their faqr Qggﬁect

Wﬁ&ﬁ'é} j  water Or ggg |%§?S in tﬁ%ﬂgggg %%eggs and
I\/llscélnth aerzea @Dem m@tt afnﬂ thei in¥eBEBORer connecti on
with the linker group L are different, and also in the
case 10 mhere ML and M2 are different. The npnoners M

o give honodi mers or heterodiners of

f qr N 3 M.lixlaké@ %i*@uﬁ' theeent nggnthethd Mat bweydensly such
| [ ust ra ed e scg)erres whi ¢

| | ow,
te"i‘fé € d &MY BEFO “Spl"gn ?mgg%d Mo p2nd ?42
b&a]g]ﬁji’rm’ altu:zed diate vt ihes toionpowrfds tMoN BGEh BeckptRrs. Said

R3_and n a eql ikRkefs 1ink
o §2qRR0 dep AR Rl) NEnBROKR I | Rk BEs Links.
ZCBENBil hbénkgr Wﬂr@mp tL |IBOE@sP|aé‘@lF@1@|rﬁ=éfr i GINRE WfHNEFOm 8

MY i BoWak ERGR @Rl d oSy O 1 PARs AN 1§m1@£téri&5& ltOdSl Méan only
suc% a nononer MWcan be used fo carr out,

acsrat i epndsi ngeaveracyRrEPMAg EgBht E‘E’r a%'t-'an‘i:'c’ss"]Dle to
ackéN@é®€ the monomer units M; and M. .

The linker group L is characterized by a flexibility
that éllows 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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25 dicarboxylic acid in the presence of a suitable
coupl ing agent such as BOP or PyBOP, or an acid
dichloride or an acid difluoride, and a weak base such

agot Biogtrylgaizae or pyridi re21 WO 2007/ 08@EYFR2BD7/000051
- PCT/ FR2007/ 000051 R or Ri hashs an -N142 group O
Il lustrations of the case where --irc)

Rl = NH2: ry4
y7) SEOSTerRE EWD BERSFBRO03DESNETORPAT) M0 FUTORT ALY
etomdiied G@d )JdefMinia Latbdmﬁe deshaescter dze@rizethat :
NoNOMer. units W wth R 121, 122, . ei.n
havi ngta %O’E%‘?%%ﬁyltlﬂ@ ati JOBGNES nu%lggh?'li-’e ?ﬁlcﬁlhf‘gbg{ the
hasaddreadammoofyncti on W such a nmononer MW can be

reacted w.th LI tign Qgﬁm ugh- 1 ety Msi the
chl ori g"e %%%ngcﬁéaﬁ asg suc &?sxst??é?ﬁyl amine | n§ IbX/' _
onwelicdad pi:otect the carboxylic acid function in the

form ofy, acégnélbkgl ol eb shdme@chhyake mheaddi M9 by the
function Win the formof a silylated am ne, and then
arragbydank Pl ekfed | BrPRBRC b c@Fii ed out using a
di acyl at i pgnagert, eh2asndibwet | uated dicaabdxyli by the
acid jn the presence of a suitable coupling agent such
ad Ay &’y%fﬁ&t%r BOFHE 3P d°Hi chl ori de or an acid
di f | uorii depnardtas ek Baseoswcdr asnttisetNy|anfind by the
Follomed by A, hydrokysis: i DoANoggi di ¢ medium
L connects the 2 monomer units M; and Mz, firstly,
by the radical R in its 8-position and, secondly, by
the radical R in its 7- or 6-position, or; _
I, connects the 2 monomer units M; and M, firstly,
by the radical R in its 7-position and, secondly, by
the radical R in its 6-position, or;
I, connects the 2 monomer units M; and M, firstly,

by the radical R; and, secondly, by the radical R;, or;

1. connects the 2 monomer units M; and Mz, 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
gubstituents 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-
O, C-N, C-C or C-8 bonds. These bonds can be selected
from functional groups such as esters, amides, ethers,
carbamates, ureas, sulphonamides, thiocethers, sulphones
and thioureas, or else via 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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Illustrations of the case where M has a carboxylic

acid function and where RL = NH2: A Cl cat' o o

Ha2c Rooi7t/disios2s, eta... 3) -a@ous | VAN PCIVRRP7/000051
III) Wien it is desired to dinerize a nononer MW in

h R, Rl
S8, YAty oP e o2 iroRbrBl SREOF Ror S KLY

' odht@rm@ﬂeaimﬂthlsong, drormexanplet eraat@mdi aﬁncrhe ag 0, N

SUIt bl e éou%I | ngoﬁag%rcgtj_,esux(;i;,tlsﬂg1 BRe ,quog E%I'llg,Rzycles,

base suchas tri am ne:
hamla soza mGeeH WCWQ@OT&GS@SE@ Biperazine) or one

'F’QT/C%QOZ PO05L,0% HdhyBf r 8t 8RS % caggfich
wher e poégegsgsu- a(y p éu%ﬂ atél onggfe tﬁatex@gasse e as
V\M’fré-ch ssesses -CO R etc 10 Il lustration of the

case where R = CO R

The linker groups L can optionally comprise one or more
functions such as amide, urea, thiourea, carbamate,
carbonate, sulphonamide, - thiocarbamate, ester,
thioester, ketone, N-sulphamate, guanidine, sulphone

and/or sulphoxide.

The branches in the linker group L can. themselves
comprise aliphatic radicals that may be linear or
branched and optionally interrupted with one or more
heteroatoms such as 0, N and/or S, one or more rings,
one or more polycycles, one or more heterocycles, or
one or more aryls or heteroaryls, and/or optionally one
or more functions such as amide, urea, thiourea,
carbamate, sulphonamide, thiocarbamate, egter,
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:

a linear or branched alkylene radical containing 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:



10

WO 2007/ 080325- 34 -PCT/ FR2007/ 000051 na3,5 Met hod

V). Wien it is desired to dinerize a nononer M W in
which R RlL or R2 is or has a hydroxyl, am no, 5

amod @0 (aidsaet® or sul phonarido functi OI’PGN/E'E@WOODEﬁl
be made of such a nonomer MWfor carrying out an

al kyl ati on using a di hal ogenated derivative and a base
such as sodi um hydride or. pgotassi um

hexanet hyl di si |l yl g : = 07/080325- 35 (A)
- PCT/ FR2007/ 000051 X Xeleter oef X3 etc. 14161 etc.
Illustrations of the re R =-0OH etc. 5

Met hod V). Wen i | SI j merize a nononer M
W in which R, hal ogen, use(ggay
be made of such'a or Tarrying out

coupling 10 reactloR\Mtfla caal yst such as

pal | adi um for exanple a SuzWl' coupling (Synth.

Conmun., 1891, 11, 513) withga suitable di boronic acid

or boronic diester infthe prgdence of a catal yst such

as paIIadlun1c N iﬁﬁ' ase such as (g

potaSS|un1phosp at'ey 15 m' ,
C

At e ©
Aottt @

*/E*jiw%aﬁwjiRjL* gﬂ

Ry i | 5
R1I R'jﬂ
o 0 Q 0
o ¥ WY ©)

AT Nt
) R1' R1" -

$1l ?R1ll'

N N

\,r["]?o/{’i\ H)

in which

* indicates the atom for connection of L with the

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

7Z 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
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WO 2007/ 080325- 36 -PCT/ FR2007/ 000051 Suzuki coupling

Ror RL or RR is or has a halogenor O Illustrations

of the case where R1 = halogen: etc. 5 Method VI). A
harood ot/ @03 28 so be obt ai nezid by carryi n@C'bm‘RZ%@?/OOOOSl'
reactions described in the nethods above on a single

CSRIACILc Loy v5' 09 LI 10, SUSLEN ORI Xl or -
|ruathmyrufadm£alaf obtalaeda madhcalsecond conpound
T b ao0een o R o ar (o M i vew

= ~[CH;]e-[-CH- (CHz)q NR:z'Rq'1- [CHz] s '

= - [CH;-CH;-0Q]¢~CH;-CHz-

» phenyl or alkylphenylalkyl, the phenyl group being
optionally substituted with one or more 'alkoxy
radicals containing from 1 to 5 carbon atoms, or

* heterocaryl or alkylheteroarylalkyl, the heterocaryl
group being optionally substituted with one or
more alkoxy radicals containing from 1 to 5 carbon
atoms, '

n is an integer from 1 to 7,
m and m' are identical or different and are an

integer from 0 to 8,

p is an integer from 0 to 11,
r ig an integer from 1 to 11,
g is an integer from 0 to 5,
g ig an integer from 0 to 5,
t is an integer from 0 to 5,
X is an integer from 1 to 5,

m, m', n, p, ¥, &, 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 containing from 1 to 5 carbon atoms, .

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 Rz' and
Ry;” to be optionally linked so as to form a ring,
Ry;' and Ry', 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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honodi nmeri zati on: WO 2007/ 080325- 38
- RO/ FRe D008 00D 51 NHCOGF32#8kt hod VI | )PCE/FR2007/000051
het erodi mer can be obtained by carrying out the

reacti descri bed .i,n t he net hods ve. on ngl e
conpouﬁgﬁof1Fbrﬂﬁla%ﬁnqﬁﬁbyoﬁm:kﬁ??ék?%e K1 fadical
st oi chicoretainohgt heomedctansscdirbvhantotdsl - U) and
then reacting the internediate M-L-U obtained, with
a second conpound of formula M2-W (different fromthe
fiThe \memomsr twnbbsai n a heterodi mer either of
hoFmgenss &g {:yﬁﬁléga% ?B%‘E% W&s hfé@ﬂgédt&é@é are FGF
same 10 In i zI ne
i FefeeRtar 51APppArdithe almw Xn= am)t&aondfst activity with
het&spgeneaysreype (one nononer unit belongs to the
indolizine famly X = CGR2 and the other to the
|n1dazo[1 S-a]pyridine famly X = N. WO 2007/080325

BOr - tRE preparation of the monomers of formula M in

which A is -C0- or -80,-, reference will be made to
WO20030845856 and W02005028476 when X is C-R;, and to
WO2006097625 when X is N.

The synthesis of the dimers is carried out by
dimerization of monomeric compounds of formula M, M
being an antagonist compound that itself has a free
connecting atom, or an antagonist compound in which one
of the possible connecting atoms is freed either by a
chemical reaction based on the antagonist itself, or
because it is a synthesis intermediate of the
antagonist compound.

The present invention also relates to a process for
preparing the dimers of formula M;-L-M,, comprising the
reaction of at least one reactant of a monomer unit of
formula M-W with a reactant of formula U-L-U', where M
and L have the same 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
esters, amidesg, 'ethers, carbamates, ureas,

sulphonamides, thioethers, sulphones and thioureas or
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N A MON PCT/ FR2007/ 000051 AU | M2-1N | 1/ 442
different fromM | AIlfWM different fromM 1 M-W

lc different fromM WD 2007/080325- 40

- R/ D08 ©@90951 ||l ustratipe of the prepayBRRO07$D00051
het er odi mers: The case ore heterogeneous heterodi ner

PSS e, TEalig ot g SeLel ou acealdng o.c

sdradd e deprotection stages are carried out so as to

otﬁ'ai{} tal}z%tetg%tangogéét example, be an amino, hydroxyl,
carboxyl, chloroformate, isocyanate, thiol, thioiso-
cyanate, amido, carbamate, halogen, sulphonyl chloride,
acid chloride, acid fluoride, alkene or alkyne group or
an organcmetallic reactant such as a boronic ester or a
boronic acid.

The reactants U-L-U' described above are commercially
available or can be prepared by methods described in
the literature or by methods selected from those known
to those skilled in the art. 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 sgkilled
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,
dithioisocyanates, 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
phosphonium type, such as (benzotriazol-1-
yloxy) tripyrrolidinophosphonium hexafluorophosphate
(PyBOP) , benzotriazol—l-yloxytris(dimethylémino)phos-
phonium hexafluorophosphate (BOP) or O-benzotriazol-1-
y1l-N,N,N’,N’-tetramethyluronium tetrafluoroborate
(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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~and/or R4 have a benzyl ester function, a reduction
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20

25

wi th pal | adium on-charcoal in the presence of a '
hydly a7 dod@325uch as anmoni 2™ for mat e NRBEESFREO07/000051
possible to obtain the carboxylic acid as illustrated

nd/ R4 haye

© PRt oe) BaP Y L bETERERY SACe R fof Orbo CRpaibpd in

| ‘arPaamérdt such applitktiionoacet WO2ad1d grsnd )des t her [3-

{@h&aﬁn es?rtgff#ﬁ $$£2Wacé;1¥%%1§m Eé fun r?élﬁ]oé M.M.

(s”e@tkas Sacdbasi d6,. tBahendpesac&.anfenyuprbahydirglian sChem.
' rSc?c bash ggredigyn wht h,3 £ og-,-)exau;gllgh sodi ym-hydr@yl ey the

[Tthi um 20 hydroxide, foll®o an acidjfication,
prwvae@ft rE pargetchiioiide @B IWPLFbstar AWPHerDvRIeRp such

2QQ5/0§@§251n42th8CT E@%@QEEQOQQ51a. wedDNGatbe such as
ﬂgﬁkégg%eare t lﬂ cSPtlgf %ggcéggentjég] a diamine
5-Rli' sodRy'n'sath ofriy] 3k- {1:93:167,59 42, ¥efined above. The target

pe@:h&? %gfi 2d e§§g§§ a%Z. 1%&%' h%[ﬂ"]éﬂ%}”%ta%%ﬂ'f%'cat ion.

2T né- carbonyl
} bi s(6 am nobenzoi c aci d)
di sodi unsal t of 3, 3' -(gmﬁorg%all 15- 10
pent aoxahept adecanesd /- di yl bi s(0xy(3- (4-am no- 3-
met hoxy‘penzoyfl im daz&; -a] pyridine-8, 1-
diyl]})®8 ;¢ fckd Msodi um?

UJ-’Z of

3,31-(® 6,977 r8—h1-57(aro7(a| cosH#n eﬂ’d\r&%r'kf?aﬁ@%
met hox% 2- et h¥|°l nd8¥3"zi ne- 6, 3- 15

di y1) cArBEnY I+ bi s(6- ami nobenzoi ¢ aci d)

di sodi unsal tof 3,3 -{3,6,9, 12, 15-

pent aoxahept adecane- 1, 17-di yI bi s[ oxY(1- net hoxy- 2-

R oLzt 3 dacar b Loy sica by reaction o

3,38ldiambn8, 1%ith - hexsbdxmi besageas defined above, such
as ethyl 3-{(2-aminocethoxy)benzoate, with either a
dicarboxylic acid with Z and p being asg 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.

" o leetlon
m o Mo P oH o
o TN 80P or EDCI }_@ j\&%i ,@_4
o
L T : — BN ot St Nt o
2) NaOH Ry Ly
R'=CH,Ph or -CH,CH;

\\f/ 0\41
Rﬁ;@"ﬁﬁ# "@ Mﬁim@i



1, 20-di yl bi s[ oxy(2-net hyl i ndol i zi ne-1, 3-
di y1l) car bonyl ]| bi s(6-am nobenzoic acid) WD

~ 2007/ 080325- 43 -PCT/ FR20071000051 - di sodi um salt of

3, -Zethao@ed22- di Yl bi s[ oxYe2®ane2, 1- di yPOXYyFB200p/eA0051
yl enenet hyleneoxy( 2-

ety podelizines 1 3 i car bon L) L0l (S AT BPPETD Geson
3,3f - pactamierd , @idhylRhi's(dy -3, 12 and r being as defined

d|%ﬁcgpggﬁgyﬁggglsPgl%%gﬁi&%dgg&%ggggéi%gdl SO %‘ um s& ?Jtng as

. ofdefined above, such as ethyl 3-(2-iocdoethoxy)benzoate

10

15

20

25

30

3, 3d- {eecﬁngﬁnea 13- Q%XBQtﬁB%YBEQQB‘é%el fENE 0B FHEN  in

yl eneca
ne‘%w Pﬁﬁ%ﬁ’-ﬁ? n@f 183 b@iSE1 S UETh Gy | PRF 3T BL R ABBRABRBFE. The
acw:‘r efli SOdi;bARMEQNIS' - {4dids di OxeuUt ansbtathed  after
i sLi m noet hane- 2, 1-di yl oxy- 3, 1-
%%%?%ﬁ TSPHORYE i mi no( 2- et hYl i ndol i zi ne-1, 3- 15

dlyl)carbonylnbls(6 am nobenzoi ¢ aci d) dlsodlun1salt

of 3,3 nyh Sijpisgoet hane- 2, 1- .
dIyLﬂﬁj:§' enyl e ecawbonyll - met hyl i ndol /=7 n¢

3-di Y1) car bony! 11 bi $%%- ani no 4ﬁbﬁ{ﬁir' SOWLAIM oy
salt of 3,31-{ethapgsk, 2-diyl |s[|n1no(2 2

oxogfﬁﬁﬁ% 2, 1- dlyl)oxy 3, 1- phenylenecarbonyl|n1no(2-

met hyl i ndol i zi ne- 1, 3-di y1) car bonyl ] | bi s(6-am nobenzoi c
aCTqé dgbéggb§?l§@|ECQEs re algo obtained by reaction of

propane- n1no 2- . , )

oxdet e 1 Wdit{) Bx’YksRl phen® et akbop§ingi i 2defined
25zbove, on an anhydrlde with Rs and x bELH as defined
nmet h I|ndoI|Z|H11 %?carbon qi é en20|c
ac%la¥ Ve di 868PEMTEHI 1t Brotodol crib: R.E. hsay

3, 8tt- §but age- Hededbyhildk wihee(.2- 1977, (1), 85-90) .

oxoet hane- 2, 1-di y1) oxy- 3, 1- phenYIenecarbonyIinino(2-
nethyllndoI|Z|ne 1, 3-diyl)carbonyl ]I bi s(6- an1noben20|c
30 aci d) dlsodlun1 al t of 0

Nj‘@ OH

3, 31&&}{/@@&"1 4 206 Yky S NOGHRY R/ St

oxoeth%ne 1-di yflOxY-4, 1- phenYIenecé;bomyI|n1no(2-
nmet hyl i ndol i zi ne- 1, 3- dlyl)carbonyl]lbls&6 anknoben20|c
aci d) 35 - dlSOdIUﬂ38a|t of

3, 38 &-L-iﬁﬁéﬁl&lsfﬂxyefm%ﬁﬂffﬁngﬁh&"m%ﬁk'ﬂﬁ%ﬂf

yl ene arbdhyllm

met hyl i ndol i zi ne- 1, 3-di y1) car bony] - nbi s( 6- am nobenzoi c
acid) wo 2007/ 080325- 44 - PCT/ FR2007/ 000051

di Bpdadisalttieh3 ke {oxybils{ ohbang- 2fl-the reactants, it is

also possible to prepare the dicarboxylic acids as
above with a linker of formula (B), (¢), (D}, (G} 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-vl)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

di yl oxyet hane- 2, 1-di yl oxy- 4, 1- phenYl ene( 2-
nmet hyl i ndol i zi ne- 1, 3-di y1) car bonyl] } bi s(6-am nobenzoi c
acid) 5 - disodiumsalt of
3, wil-{ethanesd2®- di Yl bi s[ oxyeghane?2, 1- di yPORYyFR240pP/000051
yl ene(2- net hyl i ndol i zi ne-1, 3-
diyl)carbonbeis(6-an1nobenzoic aci d)
di sodi unsal t of 3, 3! - { oxybi sEet hane-2,1-
dlyloxyethane 2;1@6@&% 3, 1- phenyl ene(2- 10

Lizine-1 Saqnyl)caqggnzktiSis(G am nobenzoi c o
aC|d um-sal togf . 's izf}—- :E? _

20b, 6- dl&ﬂhlS(lﬁPAﬁ@?- o ™~Fg
oxoethane 2, 1-di y1) oxy- 3, 1- phenyl ene( 2-
nethyllndoI|Z|ne 1, 3-di y1) car bonyl nbi s( 6-am nobenzoi c
15 aci d) dlsodlun1salt of
3,31-{hex I LS
o Eh hRgETE S5l Bl aiRelEEtn, £ give:
met hyl i ﬂddiquTZqDCﬁEm&FS dllyl)td'eﬂf b(mgﬂet } b\fhiﬁ(l@ abanopedzdic are
acigénggca?'s%%lﬁﬁéa atoms for connection with the
2- am no- 3-(2- (2 “[3 (13
(41 HRKRB- Sr@HPb xybenzoyf | im dazo[ 1, 5-a] pYri di n-1yl]am
I no} car borydpdhepinedacatny! Lagi ned£é hylHead nal - 2nd M, are
oxp thOXﬁ%Eenzo I]a no} - 2- met hyl_i ndol.i zi n

Y 179SRbORPE] dFBEnzbRE aci AEOBE THER, Fﬁ&nssﬁ-&a&ndg’ieiﬁl the
th]elnheentgm;ha\le aneFGHif Eerphbr aguhi sfisact ini thhe case

Th u a J ' ‘i zation of the receptor
an‘g%{e%g B Ing bﬁ%iérlhffo%%%d city and their

pharnacologlcal and bi ol ogi cal 30 properties, the

CO'!?‘HQUH%%dPrfer@%DESﬁe'Ee'cﬁ!ﬁ@fi@@df QRS B Hohb&ﬁﬁ\EY's or
of choice,in pathologies related to the agglvatlon

anﬁ%aéﬁ@érﬂ§r8| Schakrala Mdedfede? | 2 @rﬁFFeﬁYEithetlc
ci pathabiy8nasn i33uan ranedn in eHd tddigenas avirierhicio Diow .
in the oxygen concentration in the damaged tissues. In
post-i schaem c revascul ari zati on nechani snms, two main
nefhammauhaﬁw anddsmhbm@mgd@@@mahedzﬁ@low apply to and

T 1S The brocSeby i dh e n A %o R

caB1JIBzy ReéﬁyﬁsRar%Sgéﬁéﬁaﬁédaﬁﬂﬁﬁ;ﬁ%ﬁe&h@tﬂﬁ@ker group
vegsghsgefihell agenesi iy IdiHas i Whttevedoprent
(increase in size and in calibre) of the collatera

vessel s around the zone 5 rendered i schaem c or

avHeehbar IZ)QnEWhe%[TDIY@ tBe dgrsdwtsll ftact dinsenirod vadmonomer M-

t hese. rev i zatl on processes,_the.FG- d

A par T SORar PeSs Fnak Ko S he ol gLy ion ¥, such
desc midyesned Memxnaant u&g@amoFtarsgIHu; fnWaglation
Si Th ngi Si c i oLpay
uspggﬁgrotelng?%?ﬁ%Fk?n dloéggg'Rg%g49585 f9§fvated
209irarperyliis a@@ﬂﬁrquioﬁhsrowﬁﬁﬁqnﬁﬁ i aflucas suitable
pr ebu&%a@ oagem;gr acen ad poY eqse PyBICt i dy PYan  acid

endot ella
orlde or an acid dlfluorlde, and a weak base such

as triethylamine or pyridine.



15 in culture. FGF2 al so i nduces neovascul ari zation in
vivo and the devel opnment of collateral vessels after
ligaturing of a vessel in pharmacol ogi cal nodels. FG-2

I nferasds/oedieendot hel i al cekds-by nmeanspot/Freo29/000051
cl asses of receptors, high-affinity receptor tyrosine

ki nases (FG-R1, -R2, -R3, -R4) and lowaffinity

hepar an sul phate proteoglycan type receptogs thatHare

| ocat ed he cel | ZURTALEARd are an ,nﬁé%rfa‘
~of the, el lul ar ir?ﬁ% ot ces. Al thouglt thecopar N
G2 en gggggmggbﬁu“cehi q beeT Iargelg;lzgﬁ

role 25

descri bed, coul'd al'se interven& t hes

t hr oughman autofTMndBPETEER: *rar2 Sti n‘?.l e A
producti on of other angiogenic factors (i partlc ar
VEGF)Re(RImviontsteasVV eczor ek, A., Maj ka, M, Ratajczak,

J. 30 & Ratajczak, M Z Aut ocri pe/ paracrihe ~y

mechani sms i n human henat opoi esiis. Stem1CEL;;j1?g;lﬁ<
Otreas
' aségffreQU|r 'ﬁg R
R4

99-107, 2001) and the synthesi

(i ncl udi ngpl asm nogen net aF
extracellular matrix durlggziEH?nellet P. Mechani sns *
on endot helial cells actTvatorand for digestion
of the angi ogeni ¢ processes of angi ogenesi s and

art £1100e0eshgs Hat t?@dfg. e38%ede rg00Q0)y, Mor eover,
WO 20077 080335 46 - PCT/ FR200 /1 000051

= hH, _
M 2 DICARBOXYLIC ACID B N e
CO,
o -Bn
NHCOCF,

,crjw

mﬁ(?fﬂV“vﬁ\”Tzluw-
LT,

efe.

SO

ACID DIFLUORDE BOC. = Sy

a N — e ———, —
# pyeiding 2 = SN N
O
o o Obie MeQ o
NHCOCF

? MHCOCF, F,COCHN

NH,.

Illustration of the case where R; possesses NH::

COFt
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other cell types involved in vessel maturation: snooth
muscl e cells, fibroblasts and pericytes. Thus, FG-2

and its receptors represent very relevant targets for

t hed apd @3/ @go®elSat i nduci ng-the processesPOT/BR2007/000051
angi ogenesi s and of arteriogenesis (Khurana, R &

Sinons, M Insights from angi ogenesis trials using

fi br obl ast grow h factor for advanced arteriosclerotic.

di sease. Irends Cardiovasc ‘Med 13, 116 22, 82303)

Sever al ces Of evidence denDnstr g#bggfﬁw

al so involfved in the dlfferentlatlo of angi obl ast

into endbtRelial pPEYERXHS el | s wrh t hus contri byde,
tore arffati on abte an g€orysi on (Burger, P.E.
et al b rgrowt h fact or>tefept @bml iS e
expressede by—endot hel pal progenit I1s. Blood

3527-35, 152002). AL} o¢ in the zohe TEndEFes
i schaem c, subsequept hypbxic phenonena induce the

expressi on of angiogenic factors (in particular VEG
and FGF2), the natural 20 angi ogenic and arteriogenic
conpensatory processes are often not suffi ci ent. Two

exﬂé@ﬂ@&' OP& ar eW%% s P}:e St h%egt&.of%%.(:t%ﬁel 2 merize monomer

angr 6geni ¢ 'cytokines is i nadeUate or responses
areniedudled, MigovBr, Rat |Rmt Ra egi Rinheing or having a
asgulsariga re oft e@ 25 el der ly.
an‘gégéﬁﬁg??mp%ie#og%%a i%atrv}allﬂgtr&é‘?l sti cs‘é1 i abet es, as an
hyﬁé%%ﬁolféﬁ%cé?ﬂd?fhe%a Swle. B tRAROPERI MttheCrBl dof reacted

angiegeani it @K‘.ll%@ls R dEehagyl erihbthessheol chloride
sho t hat t pat [ ent resp

S o T a9 BPRBofErBusSang bYErTEIaRine in order to

arpeotegenithe3Ccasibaky hibs. achds, fistetat@yi 28 ahwedfatm of a

' nﬂfg?' @g Lpe aEESFE%nSa%tt‘{L Jkr 5L | S Phot BEAYRSEH! & in the
re’s rateg es sul I NnCr €asi ng

po§@rmscﬁ§enﬁc povrsatpdr | zmm@n aaad ntb&nl @y agcylation

cardhaci8h CRMONA Yo @FieLy Bﬁ’t‘_a%r@'éa@ihgeylatlng agent,
(Freedman, S.B. & Isner, J.M _35 Therapeutic

angPEPeAEsidP FBFt1 AN éleamp&v&slsmaﬁl% Lgathe presence
:Vbbe@ ls Gayah0d 38up318g93gei0lsudti eadnBUP oB. PEBOP, or
snher a {1 Cc _angl ogenesl S. r
S 2007 GS04be3 A PP FRI00TP oG008, 8iftuorile, and a wea
base such as triethylamine, followed by a hydrolysis in
an acidic medium. '
1) Me,SICL EN
2) DICARBOXYLIC ACID,

coupling agant and base
3) aquecus H+

Ri
ot o R1/ Y \ﬂ/ \
RN \( R DACID DICHLORIOE, bese
A@ 3) aqueaus H+ {
Ra
- o
2) ACID DIFLUORIDE, base

3} aqueous H+

R4 . R4
H
Sy SNy 1 N “
x@“ﬂ T RS
R }’N 0 o = R3
A A
Rd R4

R ar R, hasfis an -NH, group



coronary artery disease. Ann Intern Med 136, 54-71

2002). The conpounds presented in this invention are
potent and sel ective FG-R agonists. Their abilities to

i i ce0 i opEnRsi s has been Enmonst r at edPCD/¥FRE2007 ADCG0051
in vivo. One of the applications of the conpounds of

t nventlon ost -i schaem c _{r.eat nent M. .
ocB ISR Son Rt o iRatareyahese M R T evatbefylic acid
pefumpiterat and ewhese Bs + e@ff:ds the treatment of

cardi ac ischaem a, one of the nost promsing clinica
trials is a trial where FG--2 was sequestered in

m crospheres of 15 alginate in theyp nce of in
. et al. local perivasg f
ba |q;TjI3robIas? Vet h fact(or patlents under goi n{F=T
pa S S—SUH-gery eSOty a phase
YbubPieaRBPIHE ACH| aceBe-sefi®H ol | ed t rfé o
00, ecp895- 71, 1999). hese mcro S

were inplanted close to the ischaem €% ocus in e
myocar di um WAkl .r.9Q> s, all the patients treated
with FGF2 sho no efic, di ac symptom In
conparison, in the contrﬁ% or g@cﬁé of the 7 patients
had persi st egf 5&; days 25 and 2 patients
had to resort vas QKL%urgery. Interestingly, the
benefi t frontth%htherapy was mai ntained after 3 years
of follow up. Thése observations suggest that
conpounds that mmc FGF2 can represent a therapy of
choi ce for the UFE&EYHENt of the 30 consequences of
cardi ac i schaem a. Three clinical trials on the

| rtasata@nﬂ&)FG%ﬁné&t 9rthe cropary bl &fidid: PgeRonomer

carried out in treatnment of coronary arterg
ndMréni 4§ WEEMRR B er & i35 PHt RaSoronedyPeugi e acid

- fibuobt 8sh @f, owWde fag) obe( Mdde?) of Nshdhi %nttﬁoﬂhbtﬁéh: M-W for

10

severe jschenic heart disease: results of:€ ha

OpSRETRERY dBYE efthl SRFBHREEGRY. UFLRSCol %arﬁt‘%tnple &

36diZi3Re 9, a2 tSphengpull iaty algenWOs2087/:080828; PyBOP
R2 / Q00 [ oqi_cal

coron'g%:{;gar%qa : Qgi BQ% n%%%éb%Wb%ha t%ﬁhgﬁggtast

growt h factor-2: double bI|nd randontz d, cont 'l ed

clinical titial. Crcul ation 105, 788- .ﬁﬁggr

E. F. . 5 Effects of a single i tracoronar

i nj f bagj ¢ f iTMIBI ast f act®® stab
angi na pe Amhﬂh tol 4 9 200

result of % hreeeatlraﬁeals shovvs tra 580N r
i nf us¥dhns of “/ are well-tolerate L£1.PF

i nprove the patients' 10 state. Thus e conpo» ds
degchi-brd di gheddmentd aed.an grigigh an application in
the treatnent of di seases associated with coronary '
artery narrow ng,  and in particular in the treatnent
of angina pectoris. 15 Distal artery diseases, and in
particular arterites of the lower linbs, are due to
chronic obstruction of the arterioles that irrigate
the extremties. The npbst conmon synptons are
nunbness, weakness and painful stiffness due to distal
nmuscl e group fatigue. These 20 phenonena are the
result of a decrease in arterial calibre in the
extremties, caused by atherosclerosis. These

pat hol ogi es affect mainly the lower linbs. In a phase:
I clinical trial, patients with peripheral artery

pat hol ogi es resulting in claudication were given 25

i njections of FGF2 (Lazarous, D.F. et al. Basic
fibroblast growh factor in patients with intermttent
cl audi cation: results of a phase | trial. J Am Col
Cardi ol 36, 1239-44, 2000). In this context, the FG-2
was well-tolerated in these patients and the clinica
30 data suggest a beneficial effect of the FGF2, in
particul-ar on |nproved malklng These cllnlcal data

__________ I e " o I " g, oy



5 Gutamate is a putative transmtter of neurons of

the dorsal ganglia and bradykinin is a nol ecul e

produced during inflammation that may activate and

 SENGi poaB/neoBespti ve fibres. 3Bn-this conpPeXy FREGHE2/000051
could 10 nodul ate inflanmatory pain despite the fact

that no regulatory effect of FGE2 on nociceptive

fibres has been denonstrated in vivo. However, it has

been shown thaft\FGF2 conpbetely bl ocks Rt

br adyki ni n- sti glgygpate rel eaffe i
R w’déﬁm;\;/%e .

(Rydh- Ri nder etx_ al X
By virtge of th& Pst actlivity df FGF ors,

' R3
t he conmpolyads of/ said i nvenfi'on wolhd be a the apy 8
choi ce i n feat ment of noci ception and t hus™ p
t r eat Mt Nof Ychroni c pain. 20 Peripheral neuropat R4

an axonal or denyelinizing attack on the notor and/or
sensory peripheral nerve that |gads to desensitization
of the distal |inbs. One of the consequences of the
nerve danmage nmay be a 2§)perforating uhcer, which is
to be particularly feare m@;g,ﬁhgfe i/6 conpgiderable
damage to the profopnd se ivityhbfégs inthis
case, the body e, ght aséa tendé&cy

carried by tRig stpRBrt points. 'One he! maj piR
secondary conp aty ons of 30 di abetés i

devel opnent of peri pheya@={neur opat hy. { hiss cont ext,
it has been dennnstrati -aﬁ FGF25 )04 axona
regeneration that coul &-B¢é a ?herapy 0 hoice in the

treatment of peripheral nerve lesion and therefore in
peri pheral neuropathy (Basic 35 fibroblast growh

fagy 9 s't%%fcg'&?i% REOTRLe Axanaly slongatianand s _co,u:
branching of adult sénsory neurons I'n“vitro.

Kl i maschewski L., Nindl W Feurle J, Kavakebi P
Kostron H. Neuroscience. 2004; 126(2): 347-53). WO

2007/ 080325;~p0, - PCT/ FR2007/ 000051 privyt gg%’fﬁq
recept or ig%j?éb~@@thlty, the co nds Of sai d

i nvention uld represent a treatnment of choice in
peri pheral] Reur opat hy a0 mal or'fidi®abeti c pati ent
The pr’];f ati on and—-g+at- 0 ascul ar snoot h
muscl e el s« ri but®Ed intity hypePer ophy#
arteries gng physepl ays a predom gary .%kgyi

at heroscl erosi s and Lg%ggﬁt-angiopla y and® post

n= 234

Illustration of the case where R possesses -COzH:

HoL O o

A
S N

Illugtration of the case where R = CO,H:
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10 endarterectony restenosis. It has been denonstrated

t hat an angi ogenic factor, VEG-, significantly reduces
intimal thickening by acceleratlng

r eg0dpong)nabB2ati on (Van Bel B, -E., Mi | PATdFRROO7/000051
Tio, F.O & lIsner, J.M Accel erated endot hel i al i zati on

by 15 local delivery of reconbi nant human vascul ar

endot hel i al h factor 5educes in-stent intinal
fornatlon RES ‘

% con‘poumlesu h &g c conpounds of
i on hawh.ag pr 0-,@x i
repr esent s

a’ét@ja::py of e 3N the treatnent o Qe

at her oscl er : in Q N bition of )

post -angi opl asty or post-endarterectony restenosis.

The vascul ar net essaftial to tissue

devel opnent 25and pr’kge;[vau on. By pronoting the

delivery of nutrientg, oxygen and cells, the bl ood

vessel s help to maintain the functional and structural

integrity of tissues. In this context, angi ogenesis

anﬁeuhedutwgenwﬁem|ﬁﬂ«1§tdéﬁ&@é@leotdlméeseeve atiomer M-

[ ‘fguse 30 the tissues aftge |.schae Ang <gen G1, .
ot 1 a8 drE Quchfas® 4% ForDPn it ia¥ hptgs - amno:

r egasdol, acazbﬁmtefmrts@@mm@g:edmréunomoﬁhﬁ, use may be

CORBAUNTR e @R O | Mdifihd Vel ONe6aUl BatePEREeN bR an

treat ment of olce in rea muscle

r e§éhElatiion. %Hmea nﬁébﬁéogégéﬁ@ﬁatd%‘W‘tﬁfto’é@ségdoﬁ base

dysheaphi ¢ @i nor ﬂaéodriuﬁﬁl es depepdsan theopr ovi Sigtassium

of . cyt oki ogenic growth factors at the
| 0B a}n@ggﬁ eusﬁl}a’la“\?%ezoow 080325- 51

- PCT/ FR2007/ 000051 G, DAessio, S., Pucci, M,
Cerletti, M & Del Rosso M Gowh factor-dependent
prol i feration and invasion of muscle satellite cells

require thg cell-associated fibrinol ygi-e—SYys %M
Chem[B- =\27-36, 2002). It 5 has pr oposed t hat o~
t he em ks an essent] aI mX or nuscl e L
regenerat i nd ! val an® )
prolifgrati o haus, B%¢ et al . Redficgd Japbj | ' of
fibroblast growh factor (FGF)-deficient Sblast

m ght reemtof i tiHagant 0 dyst rophi ¢ changes in the 10
mus ¢ u |-t Y- NUFOAKHEPAKDGRFRAKErdUR | e- nut ant omi ce. Mol
Cell Biol 23, 6037-48, 2003). FGF2riand the conpoun

of said invention could be exploitedwin,or _r_
pronote cardiac regeneration. _They gyl thus [ %ﬁ
myocardi al perfusion after ischae (Hendel, RC

@ Shbi nant huran \g\

actor on myocardi al

15 al . Effect of intracoronag,
vascul ar endot helial growth

~ perfusion: evidence for a dose-dependent ef f¥ct .

Circulation 101, 118-21, 2000) and akso the survival
and progression of transpl anted Jo! asts},/;%nd\in N

particular in Duchenne 20 nuscuitar dystRophy. \_n IR
Angi ogenesis i s an essential phendgnmeno it i ng
cut aneous wound heal i ng. The new ves§ Qr rre,@"‘

~ provide the oxygen and nutrients necesss yﬁf%‘r ssue

repair. 25 In the case of a diabetic patient, wound
healing.is.a slow.and difficult process that exhibjts
HoR AP r R d o R oA S Wi Ky Posaba G OH
growt h factors nost involved in angi ogenic processes
during the wound-heal i ng phase. Sone FGFs are strongly
overregulated in 30 the cells of the derms after a
skin wound. By virtue of their FG- receptor agoni st
activities, the conpounds of said invention would
represent- a therapy of choice for the treatnent of
wound healing in normal or diabetic patients. 35

Bi oartificial pancreas transplantation is a very

prom sing technique for the treatnent of certain types
of dlabetes It has JUSt been clearly dennnstrated in



5 l.noue, Kazutono, Nagata, Natsuki, Tabata, Yasuhi ko.
The Efficient Prevascul arization |Induced by Fibrobl ast
Gowth Factor 2 Wth a Col | agen- Coat ed Devi ce | nproves

t o Ceoo7 Suse3®ml of a BioartB6ieial PancPeagFR2007/000051
Pancreas. 28(3):e70-e79, April 2004). This 10
revascul ari=ation thus inproves the syrvival of t
bioartifi ancreases i npl ant gd @3 14:@/ e@
the sur |vaI the graft. By vi t heilr FGF

I

recép agonlleaQyNVBMGésr T -inpounds of sa%%
i nv *d represent a therapy.o¥*thoice in

biqQartificial pancreatd 1
di abeti c pati ent sx-anelaote general Ty, 1 n inproving
graft revascul ari zatdsodf¥riand, consequently, graft
survival. 20 Pignentary retinitisisa pathol ogy

i nvol ving progressive retinal degeneration
characterized by t orecept or degenerati on and
retinal vessel ob] érati on. Recently, Landenranta et
al. (An antlanglogenlc state in mce and humans wth
retinal 25 photoreceptor cell degeneration. Proc Natl
Acad Sci USA 98, 10368-73, 2001) have proposed that
angl Dger-& oMt Br f BREOESsEeghkake rneuregaor di nati on
and associ ated vascul ari zation of the retina by
functioning simultaneously as photoreceptor survival
factors and as 30 an endot helial cell regulator. In

this con the intravitreal |nJect|gH£¥ 2
pt or degenerati ongby t ret%ga
survi val angldﬂEﬁEﬁE&ﬁEEﬁktoro

injury prote toreceptors f I'i ght danage | $
rat. J Neurosci é;fj%}m 1992) These observat i ons"
denonstrate the advagt ' the conpounds descri bed
in the invention W) 2007/080325- 53

- PCT/ FR2007/ 000051 as a suitable therapy in retina
degeneration, and in particular in pignentary
retinitis.. In the field of bone repair, one of the

el vheedned it thatgefifbadicRg cﬁgﬁitfzé h&t monomer M-
stinmu| ate bope_formtion. Anong the main growth

f bt ot R, WRichs no@ﬂcpéaFPyléspgbﬁﬁﬁuﬁi@% d¢he Use may be
syﬁ@eﬂabesadm i sidredhen @fwFELZ f@mﬁyﬁrfg esuthofecoupling
alr Accelféatlon of, fracture heal |£Q§an no

prlna &5OByVFBr 8bFESE VS Sgritith 3R l?ﬁmagﬂﬁhfxample
H,a NaW3HKI a ckupldmat a{ S¢ntkadaormuAoyarts dl,, Anzai 533) with

aIAL [ La do
Vet ot 5551 e BByt et R evoiﬂg?k%rﬁ% CpLbBELr in the
apfplrﬁ!w‘?%n of %cmwabtesbt i Aachat BFcepaddeadivmat ebloride
Ftﬁ]:]jﬁ)paézﬁd'é] PLLORERSh 48 ?H%%%Ehﬂg grHiloHEER2 Woul d
e inically useful in the treatnent of fractures. By
virtue of the FG- receptor agoni st properties, the
conpounds of said invention could represent a
treatment of choice in bone repair. 20 Preeclanpsia is
a pathol ogy of the placenta associated with a
deficiency in vascul arization (Sherer, DM &
Abul afi a, 0. Angi ogenesis during inplantation, and
pl acental and early enbryoni c devel opnent. Pl acenta
22, 1-13, 2001). These deficiencies in vascul ari zation
are 25 thought to be due to a deficiency in
angi ogenesis and to lead to disturbances in the
pl acenta that can result in the death of the foetus.
The conpounds of said invention could be a treatnent
of choice for overcom ng a deficiency in angi ogenesis
in pre-eclanptic 30 placentas. In addition to the
angi ogenesi s-i nduci ng effects, growh factors such as
VEGF or FGF2 protect endothelial cells against
|ntr|n3|c and extrinsic |nducers of apopt03|s 35 The

. L T T R F L, Y e "
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factors such as TNF-a or Fas. It has now been clearly
descri bed that VEGF and FGF2 are two endot helial cel
survival factors (Role of Raf in Vascular Protection

f roon Db st fogd3Apoptotic StinAubs: -A Al avi, PATPFREDOW/ 000051
R. 5 Frausto, D.G Stupack, D.A Cheresh: Science 4

July 2003: Vol. 301, No. 5629, pp 94-96). Acute
respiratory distressseMikféqiptingARDS) is characterized

by cardi ovascul ar and neuropsychiatric problens. In

-the context gf the caggharasstbar problqnsrfkheﬁﬁﬁh$

patients i bit 10 consiaerabl e vagcufar | esions an
in parﬁiéifd\, sugsta@mwmtomgﬂyctmgﬁﬁfb<apopt03|s |n,<\N N n
endot hel i'al ‘ce Reeenti-y—Harachet hef I
denonst r ged t aroncfibarveol ar | avage oLy

patients suffering from ARDS exhibit a pro-apoptotic

acti viR gr Rgar Rgtis biuives alfmlogety ovascul ar endoghel i al

cell's (Tunmor necrosis factor-al pha and angi ostatin afe

medi at ors of endot hel i al CytOtOXICIt R
bronchoal veol ar | avages of patggents Bout e Kong” R3
respiratory distress syndrone. Jxésplr Crit Car
Med. 2002 Sep 1; 166(5): 651-6& cher J, Lucas R, R4

20 Lijnen HR Buschke S, Dunant Y, Wendel A% Grau GE, .
Suter PM -Ricou B). By virtue of theism antl-apoptokﬂc
activity on endothelial cells, t oducbs’6$\§a|

i nvention coul d provide a treat RBatv-gf Ehobcerd No N 3
vascul ar inprovenment in patients suff fro A
vascul ar | esions, 25 and in particul ar Ré

suffering from ARDS. The endogenous overregul ati on of
FGF7 (or KGF) and of FGF18 appears to be an inportant
mechani sm for pronmoting the proliferation, mgration
angh D5 9L £6E § Qs ObehehEe 3Qskolhkeler, i D H?&B%ﬂg' cal
cases of subsequent to tumour treat fent rehensi ve
Anal ysis of FGF and FGFR Expression in Skin: FGF18 is
H ghly Expressed in P(f%ua cl es .and \,paole of

ﬁ | nko CKT, J ang and Toru
tue ¢wﬁe|r'$%F recy agoni

Eompounds of said inve on could

provi de a treatnent Qﬁocgggséj;%% hair Mol licle repalr
WO 2007/ 080325- 55¥PCT/ FRZ007F¥90051 and pr ot ecti on

and in the protection and r"&tful ation of hair growt h.
The incidence of obes¥ty and of type Il diabetes is
constantly on the increase and is associated with
increased nortality and norbidity. It has been clearly
shown that this adiposity is stored mainly in the form
ofﬂethgﬁycﬁlidesA | omigicsimeant esany i2ldas beenobtained by
re r ov d i ng.F

o g et R P o BRSO VALERRIBRY n oS methods
ra%]éo‘égsé'@i atedimale deempayed adi phsifty (pg. adjusting the

Togrtbﬁéﬁﬂmmérﬁa swl ‘Eh@ CRe8XPEABS NG -MMBAGS Itrobyas! ang
growt h factor- di spl ay |ncreased net abolic rate _and

de@%%séaasaeaas.w yyMadou2’ Metainsgs) with a
174d=ddd LOmpddhlli BpwW 15M£T11C‘cfér[t0.icael(ptE@SMi)n-g FGFR- 4
showed an increased expression of bile acid associ ated
with an increase in CYP7AlL, an enzyne associated with
t he production of this acid. By virtue of their
agoni st activity on FGF receptors, and in particul ar
FGFR4, the conpounds of 20 said invention could
pronot e decreased chol esterol associated with a
decrease in adi posity. According to another of its
aspects, a subject of the present invention is
therefore the use of a conmpound as

| manur a) .




25 defined above, for the preparation of a nedi canent

for use in the treatnent of diseases requiring FG-
receptor activation. A subject of the present
imcendowr/osoms e particul arly730 the USGP@T/ER2007/000051
conpound as defined above, for the preparation of a

medi canment for use in the trgatnent of cardiac

i schaem a, the treatnent ~AJi seases associated with
narrow ng or an obst r ucf jﬁf the arteries, or

arteritis, the treatnent of xgpna pectoris, the 35

treatment of thronboan iit%g’Oo it rans, the treatnent
of atherosclerosis, eatmeni to in QLL
- post - angi opl asty or~post-endarterecto rest enosi s,

wound- heal i ng tredtnent, treatnment for nuscle

regeneratlonﬂ1treatnent for blast WO 2 07&g80325-
Q@Lﬁ 7/ 000051 su aI the trg :’of
n00|cept d e tr of chr oni Rihe

treat ment ofA heral neura hy, treatné
i nprovi ng bi oa i f1cial pancr it graft sur
di abetic patients, treatnment to bring about 5,
decrease in ggmd esterol associggggl with a decyg q‘@,%gmgg

adi posi ty, tr egtdmate mevascul ar i alehddio AN graf
retinal dege eration, the forlTprOV|nggraft survival g
the treat; /f._ nt of pigment Letititis

the # eaﬁpa Rof d% thresti , the them 16 OP\~N/
pr e;ue,@msi a, the trea-sg‘?}; of vascul ar A @ gpm
of ac respi habahy di s _‘§§,& drone, bo

protection treatment, orftreatment hai r fesmpdeest e

prot ecti on. Accordinﬁzp/gano er of %&ﬁ:%spects, a

subj ect of the 15 presen “ngggtl erefore a

phar maceuti cal conposition as active

i ngredi ent, a conpound of f Ohd¥dider Nﬂ L- MR according to
the invention or one of its pharmaceutically

acceptable salts, optionally in conbination with one

or nore inert and 20 suitable excipients. Said

exci pients are selected according to the

prex Tmeerdt Coh SOran aadet BE awrbhedagk adtiodislerdlizadion :

desired: oral, sublingual, subcutaneous,
i ntranmuscul ar ,

) :
050,CH,

' H\p OR 1) Nak then BroM,CH OA o

i % ] n

2) Maly CO
P 1 M80H, K,C0, A= %
. R, M
31 CH,S0,CH. Pyriding
COMe
o] COMe
Q
WM,
NH,
Oi.‘
= \1
S
COMe
[a)
&
e COMe  MeQ.C



25 intravenous, transdermal , transnucosal , | ocal or

rectal. The pharnmaceutical conpositions according to

the present invention can be adm nistered, in

PG izudBros®iad |y, sublingualgy, subcut apepuskyco7/000051
intramuscul arly, 30 intravenously, transdermally,
transmucosally, locally or rectally In the

-phar mace |6\L\conp05|t|o the preseq} i ngen
for oral ni st afl) ve 35 i j\’%%n be
admnistefed in unlt nﬂhlstratlon fo , as a

10

m xt ur e e h conv ceutmg o supports The
i teogdm pjghration for

ri se, for

exa Alobsy scored tabl et 2Q04,/ 080325-
57 PCT/0 /000051 gel ati ne caps powders, or
suspensi ons. granules and oral sol ut | NREN a

solid conposition in the formof tablets is 5

prepared, the main active ingredient is mxed wth°
phar maceutical carrier s uch as gelatine, stiarch

| act ose, magnesium stearat e, talc, gﬁﬁghﬁﬁblc or ?;2
|ike. The tablets can be coated with sucrose or wit
ot her suitable substances or el se they can treate
10 such that they have a sustained or del ayed acdtd%Nit
and that they continuously release a predeter mpa
anmount of active ingredient. A preparation of_gelatine
capsul es is obtained by 15 mixing the acti Vv iwﬁ
ingredient with a diluent and pourghg®t he Ikt urd
obtai ned into soft or hard gelatin apsul es. A
preparation in the formof a syrup-ef of -an elixio
can contain the active ingredi together with a
sweet ener, preferably calorie- mefhyl parege
propylparaben as antiseptics, and a flavour
and a suitable colourant. 25 Th&
powders the active ingredient as a agents, wetting

aQ@é‘tt.ﬁo@r vEY) ROy Vidd RVt deBg, 1Rl i LNANCEY S carrying

out the - reactlons described in the metheods above on a

gsingle compound of formula 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
gsecond compound of formula M,-W (different from the
first) so as to obtain a heterocdimer 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 heterogeneous type (one monomer
unit belongs to the indolizine family X = C-R, and the
other to the imidazo[l,5-alpyridine family X = N).



The active ingredient can also be fornulated in the
formof mcrocapsules, optionally with one or nore
supports or additives. 35 In the pharmaceuti cal _
CRIPOYd Ao apcording to theypresent inveRtfefzo6ML000051
active ingredient can also be in the formof an

i nclusion conplex in cyclodextrins, their ethers or
their esters. WD 2007/0803%5- 58 - PCT/ FR2007/ 000051
The anmount of active igxdr&gdtent to be adm ni stered
depends, as al ways, on egregs of progression of

t he di sease, on the age anda ht of the patient and
on the route of adm ni #Matio RSubj ect of the
present invention is a pharnmaceutical conposition as
defi ned above, for uge in the treat q% f cardiac

i schaenmi a, the treafef of |He€ases ssoci at ed
with narrow ng or 4An obstruction of thy arteries, or a
rteritis, the treatnment of angina pectoris, the tr
eatment of the,{reatnment of atherosclerosis, tgeatnent
post - angi ogflasty or post-enddrt ct P 157~
woundghé g treatnenk m: @g‘:}f r egen&iiat . a3
treat Nfor bl ast sweval , R2he treat nmentj

noci cepti ona the treatmen chr oni ¢ pain, \t(@*m
t r eat ment o{q€§§:ﬁheral neur oparhy?* treatment for

i mprovi ng bioartificial pancreatic graft survival 20

i n di abpijve patients, treaigayt to bring about a
decr easfm,i anddmok@stgr ol as ﬁzfém"m'&‘? a de¢WMse in
adi posity, treatnment for i oving graft M, different from M,

revascul ari zation and graft survival, the treatnment of
retinal degeneration, the treatnent of pignentary 25
retinitis, the treatnment of osteoarpritis, the

R
t r eat mentriofpr e- ecl dmpsi a, t he treaent of vascul a
| esi nd acute respir 'stregﬁqs ro%qQ?( rs
profeginoh treat meqt, for Wair fol | iTe
R4

O)F\ r
prot ecti op./80 Tabl y=af JThe e P M-L:M2 with M
of formJIa Fa | e 2007/ 080325- 59 .

- PCT/ FR2007/ 000051 : For the exarrp? es

descri beff below, Ais a CO5 radical. Wen Ris

defined as beihg an B 0¥=& 0* radicalR! this medhse /<R
t hat i sia hydr | _{akigal i n e oL* \p@% /

of rocycl e.W¥n R is 10 detihe® as bei ng la

7- r‘{éﬁic R3 ﬂ@j‘ij/ﬁeans that R ig\@ﬁ‘ﬁi%ﬂcal

in the'7-ﬁe§:§ion he heterocycl e. u

li HIN Jo RiRa R e

or or
R1

Ri =
L 7 Rt R
Rf/\R\N:(( R3 \R\_-a_m A7

R p A i .
T Ot o




(0.) dj 0.99Z 0.1-03 0291. 0.6C3 0.39Z -a Co QzH 'EN
Z 09-1 St 'EN Z OzH 9.119 LeN Z 09-18'i' Z 09-1 9'Z
'eN Z -.1 2H3zHO9(0zHOzZHO)- - ( CH2CH20) 5CH2CH2-

- (WOHZXTIOA20)

FOHXCH?- - (CH2CH2OI®BCH2CHZ, - PCT/FR2007/000051
- (CH2C1120) 2CH2CH2- - CH2CH2 OCH2 CH2-

Illustration of the preparation of heterodimers:

The case of a homoganeous heterodimer:

ALKYLATING AGENT

o o~
1’E\’ 3:/\l

The case of a heterogenacus heteradimer:

T Y
hik
%wﬁ c” “oH

)

. PBOP, EtN
NHCOCE, an0,C

F,COCHN

NH,

00,0
o M,
‘:’\/ﬁ\Q/"\/n
e o

e
% . @fi@
™ pooom

After the dimerization stage carried out according to
one of the methods described above,

BYEOR, EiN

one or more
suitable deprotection stages are carried out so as to

obtain the target agonist.
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20

CE zEIN zI-1N eHN 1- 1N 9- 1N zHN at Hz00 Hz00 1 WOO
Hz00 HzOO0 Hz00 X zHOO 9-100 cHOO 21-100 z1-100 141
eHOO 9- 100 eHOO 4- 100 zHOO

WO 2007/080325 - 41 - PCT/FR2007/000051

When R, R;, R; and/or Ry have a benZyl ester function, a
reduction with palladium-on-charcoal in the presence of
a hydrogen donor such as ammonium formate makes it

possible to obtain the carboxylic acid as illustrated
below:

i s
S

HN o) NH
= SN

N.
“Af £2,B0 810 ,C '

Q

NHCOGF,  F,COCHN

When R, R;, R; and/or R; have a tert-butyl carbamate
function, a deprotection with an acid such as

trifluoroacetic acid provides the amine as illustrated

below:

when R, R;, R: and/or Ry have an ester function and/or

an amido function {such as acetamido,
trifluoroacetamido), 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:



9-100 .0-2 .0-9 .0-9 .0-9 .01 .0-9 (Sl cri (O
0.0ZZ 0.150Z 30179!. 0.09 0.181. : 261-270C 0.09Z- 9SZ
02E3 OgH

WO 2007/080325 - 42 - PCT/FR2007/000051

\/\Ni[v}inz\,o D\/‘N’BTJ}L(\’Q
2 H

%m @f) % @f‘j

Among the compounds that are the subject of the
invention, mention may be made of:

- disodium salt  of 3,3'-{3,6,9,12,15-
pentaoxaheptadecane-1,17-diylbis{oxy(1-methoxy-2-
methylindolizine—s,3~diyl)carbony1]}bis(s-aminobenzoic
acid)

- disodium salt of 3,3'-(3,6,9,12,15-
pentaoxaheptadecane-l,17—diylbis{oxy[3-(4—amino-3-
methoxybenzoyl) imidazo[1,5-alpyridine-8,1- '
diyll })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)ecarbonyll }bis{6-aminobenzoic acid)

- disodium salt of 3,3'-{3,6,9,12,15-
pentaoxaheptadecane-l,17-diy1bis[oxy(l—methoxijr
methylindolizine—G,3—diy1)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)




"ENZ OyH 9 "EN Z OH W8 10H 17.3 OgH 9 '10H OH EL ' EN

Z OgH 9 '"ENZ OgH "EN Z OQgH 9 'EN Z

- CH2 CONH( CH2) 11 NHCOCH2- - ( CH2CH20) 5CH2CH2-

- (16H2GH2) - - (CH2C112®BCH2CHr ' 4 FCHEY/RR W) /B0 0051
H2C Fir - (CH2CH20) 5CH2CH2- - ( CH2CH20) 4CH2CHr

- (OH2CH20) 3CH2CHr - g}Q - -
'(-— disodi)um salt cg 3?52@{% hagx_g—l,gji'%i%ﬂﬂéMhane—

10
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2,1—diyloxy-3,1—pheny1enemethyleneoxy(2—
methylindolizine-1,3-diyl)carbonyl] }bis(6-aminobenzoic
acid) '

- disodium salt of 3,3'-{octane-1,8-diylbis{oxy-3,1-
phenylenecarbonylimino(2—methy1indolizine-1;3—

diyl) carbonyl] }bis (6-amincbenzoic acid)

- disodium . salt of 3,3'-{ethane-1,2-diylbis{oxyethane-
'2,1-diyloxy~3,1—phenylenecarbony1imino(2~

methylindolizine-l,3—diyl)carbonyl]}bis(G—aminobenzoic
acid)
- disodium . salt of 3,3'-{(1,4-dioxobutane-1,4-

diyl)bis {iminoethane-2,1-diyloxy-3,1-
phenylenecarbonylimino(2-methy1indolizine-1,3-

diyl) carbonyl] }bis (6-aminobenzoic acid)

- disodium salt of 3,3'-{carbonyl bis[iminoethane-2,1-
diyloxy—B,1—phenylenecarbony1imino(2—methy1indblizine—
1,3-diyl)carbonyl] }bis (6-aminobenzoic acid)

- disodium salt of 3,3'—{ethane—1,2-diylbis[imino(z—
oxoethane—z,l-diyl)oxy—3,1—phenylenecarbonylimino(2—
methylindolizine—lL3—diyl)carbonyl]}bis(s—aminobenzoic
acid)

- disodium salt of 3,3'-{propane-1,3-diylbis{imino(2-
oxoethane-2,1-diyl) oxy-3, 1-phenylenecarbonylimino(2-
methylindolizine-l,3—diyl)carbonyl]}bis(G-aminobenzoic
acid} '

- disodium salt of 3,3'-{butane-1,4-diylbis[imino(2-
oxoethane-Z,1-diyl)oxy-B,1—pheny1enecarbonylimino(2—
methylindolizine—l,3-diyl)carbonyl]}bis(s-aminobenzoic
acid)

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

- disodium salt of 3,3'-{ethane-1,2-diylbis[oxyethane-
2,1-diyloxy-4,1-phenylenecarbonylimino (2-
methylindolizine—l,3-diy1)carbonyl]}bis(6—aminobenzoic
acid)
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gHN gHN 1 gHN gHN gHN HgOO 9-100- 9-100- 9-100- HgO0O0
1-1g00 HgOO NgO0O 1-1g00 Z Z 9-100 cHOO EF100 EHOO
cHOO HOO HgO0O--LlId auppAd-p

WO 2007/080325 . - 44 - PCT/FR2007/000051

- disodium salt of 3,3'-{oxybis [ethane-2,1-
diyloxyethane-2,1-diyloxy-4,1l-phenylene (2-
methylindolizine—l,3~diy1)carbonyl]}bis(s—amindbenzoic
acid)

- disodium salt of 3,3'-{ethane-1,2-diylbis[oxyethane-
2,l—diyloxy—B,1—pheny1ene{2-methylindolizine~1,3-
diyl)carbonyl] }bis (6-aminobenzoic acid)

- disodium salt of 3,3'-{oxybis [ethane-2,1-
diyloxyethane-2,1-diyloxy-3, l~phenylene (2- '
methylindolizine—l,3—diy1)carbonyi]}bis(G—aminobenzoic
acid) ,

- disodium salt of 3,3'-{héxane-l,e—diylbis[imino(z-
oxoethane-2,1-diyl)oxy-3,1-phenylene (2-
methylindolizine-l,3—diy1)carbonyl]}bis(6—aminobenzoic
acid)

- disodium salt of 3,3'-{hexane-1,6-diylbis[imino(2-
oxoethane-2,1-diyl)oxy-4, 1-phenylene (2-
methylindolizine—l,3—diyl)carbonyl]}bis(s-aminobenzoic
acid) :

- disodium salt of 2-amino-5-[(1-{[3-(2-{[2-({[3-({[3-
(4—amino~3-carboxybenzoyl)imidazo[l,s—a]pyridin—l—

y1] amino}carbonyl)phenoxy] acetyl }amino) ethyljamino}-2-
oxoethoxy) benzoyl])amino}-2-methylindolizin-3-

yl)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 pharmacclogical and biological
Vproperties, 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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is the process by which new capillary vessels are
generated- from pre-existing vessels. Arteriogenesis
contributes to the development (increase in size and in
calibre) of the collateral wvessels around the =zone

rendered ischaemic or avascular zone.

Among the growth factors involved in these
revascularization processes, the FGF family, and in
particular FGF-2, has been the most widely described
(Post, M.J., Laham, R., Sellke, F.W. & Simons, M.
Therapeutic angiogenesis in cardiology using protein
formulations. Cardiovasc Res 43, 522-31, 2001). FGF2 is
an 18 KDalton protein that induces proliferation,
migration and protease production by endothelial cells
in culture. FGF2 also induces neovascularization in
vivo and the development of collateral vessels after

ligaturing of a vessel in pharmacological models.

FGF2 interacts with endothelial cells by means of two
classes of receptors, high-affinity receptor tyrosine
kinases (FGF-R1, -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 endothelial «cells has been largely
described, FGF2 c¢ould also 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 hematopoiesis. 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 angiogenesis and
arteriogenesis. Nat Med 6, 389-95, 2000) . Moreover,

FGF2 exhibits a proliferative and migratory activity on
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other cell types involved in vessel maturation: smooth
muscle cells, fibroblasts and pericytes. Thus, FGF2 and
its receptors represent very relevant targets for
therapies aimed at inducing the processes of
angiogenesis and of arteriogenesis (Khﬁrana, R. &
Simons, M. 1Insights from angiogenesis trials using
fibroblast growth factor for advanced arteriosclerotic
disease. Trends Cardiovasc Med 13, 116-22, 2003).
Several pileces of evidence demonstrate that FGF2 is
also involved in the differentiation of angicblasts
intoc endothelial progenitor cells and thus contribute
to revascularization after an occlusion (Burger, P.E.
et al. Fibroblast growth factor receptor-1 is expressed
by endothelial progenitor cells. Blood 100, 3527-35,
2002).

Although, in the zone rendered ischaemic, subseguent
hypoxic phenomena induce the expression of angiogenic
factors (in particular VEGF and FGF2}, the natural
angiogenic and arteriogenic compensatory processes are
often not sufficient. Two explanations are possible:
the production of angiogenic cytokines is inadequate or
their responses are reduced. Moreover, patients
requiring post-ischaemic revascularization are often
elderly and  exhibit pathological characteristics
(diabetes, hypercholesterolaemia, 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
response of the cells 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,

S.B. & Isner, J.M. Therapeutic angiogenesis for
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coronary artery disease. Ann Inte;n. Med 136, 54-71,

2002).

The compounds presented in this invention are potent
and selective FGFR agonists. Their abilities to induce
angliogenesis has been demonstrated in vitro and in

vivo.

One of the applications of the compounds of the
invention is post-ischaemic treatment after occlusion
at the cardiac level or at the level of peripheral
arteries. As regards the treatment of cardiac
ischaemia, one of the most promising clinical trials is
a trial where FGF-2 was sequestered in microspheres of
alginate in the presence of heparin (Laham, R.J. et al.
Local perivascular delivery of basic fibroblast growth
factor in patients undergoing coronary bypass surgery:
results of a phase I randomized, double-blind, placebo-
controlled trial. Circulation 100, 1865-71, 1999).
These microspheres were implanted «close to the
ischaemic locus in the myocardium. After 920 days, all
the patients treated with FGF2 showed no ischaemic
cardiac symptom. In comparison, in the control group, 3
of the 7 patients had persistent symptoms at 30 days
and 2 patients had to resort to wvascular 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_thé
consequences of cardiac ischaemia. |

Three clinical trials on the injection of FGF2 into 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.



10

15

20

25

30

35

WOO 9- 100 CPh- 4-0* .0-17-11d0 .0-41d0 1 .O--1-1d3
25100 1-100 2E100 9-100 9-100 9-100 9-100 zHOO zHOO .0
0.0 .0 .0-9 | |

WO 2007/080325 - 48 - PCT/FR2007/000051

Pharmacological treatment of coronary artery disease
with recombinant fibroblast growth' factor-2: double-
blind, randomized, contrelled clinical trial.
Circulation 105, 788-93, 2002; Unger, E.F. et al.
Effects of a single intracoronary injection of basic
fibroblast growth factor in stable angina pectoris. Am
J Cardiol 85, 1414-9, 2000). The result of these three
trials shows. that intra-coronary infusions of FGF2 are
well-tolérated and significantly improve the patients!'
state. Thus, the compounds described in the invention
can find an application in the treatment of diseases
associated with coronary artery narrowing, and in

particular in the treatment of angina pectoris.

Distal artery diseases, and in particular arterites of
the lower limbs, are due to chronic obstruction of the
arterioles that irrigate the extremities. The most
common symptoms are numbness, weakness and painful
stiffness due to distal muscle group fatigue. These
phenomena are the result of a decrease in arterial
calibre in the extremities, caused by atherosclerosis.
These pathologies affect mainly the jower limbs. In a
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 clinical data
suggest that the compounds of the invention represent a
therapeutic tool of choice for the treatment of

digeases associated with a distal artery obstruction.

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

distal arteritis of the legs with pain and ulcerations.
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In this context, an induction of angiogenesis and
vasculogenesis would represent a therapy £or this
pathology. The compounds of said invention represent a

therapy of choice for thromboangiitis obliterans.

Glutamate is a putative transmitter of neurons of the
dorsal ganglia and bradykinin is a molecule produced
during inflammation that may activate and sensitize
nociceptive fibres. In this context, FGF2 could
modulate inflammatory pain despite the fact that no
regulatory effect of FGF2 on nociceptive (fibres has
been demonstrated in vivo. However, it has been shown
that FGF2 completely blocks bradykinin-stimulated
glutamate release in vitro (Rydh-Rinder et al. (2001)

‘Regul. Pept. 102:69-79). By virtue of the agonist

activity of FGF receptors, the compounds of said
invention would be a therapy of choice in the treatment
of nociception and thus in the treatment of chronic

pain.

Peripheral neuropathy is an axonal or demyelinizing
attack on the motor and/or sensory peripheral nerve
that leads to desensitization 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 body's weight has
a tendency to always be carried by the same support
points. One of the major secondary complications of
diabetes is the chronic development of peripheral
neuropathy. 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 i1soforms 'promote axonal
elongation and branching of adult sensory neurons in

vitro. Klimaschewski L., Nindl W, Feurle J, Kavakebi P,

Kostron H. Neuroscience. 2004; 126(2): 347-53}. By
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virtue of the FGF receptor agonist activity, the
compounds of said invention would represent a treatment
of choice in peripheral neuropathy in normal or
diabetic patients.

The proliferation and migration of wvascular smooth
muscle cells contribute to intimal hypertrophy of
arteries and thus plays a predominant role -in
atherosclerosis and in post-angioplasty and. post
endarterectomy restencsis. It has been demonstrated
that an angiogenic factor, VEGF, significantly reduces
intimal thickening by accelerating re-
endothelialization (Van Belle, E., Maillard, L., Tio,
F.O. & Isner, J.M. Accelerated endothelialization by
local delivery of recombinant human vascular
endothelial growth factor reduces in-stent intimal
formation. Biochém Biophys Res Commun 235, 311-6,
1997). Thus a compound such as the compounds of the
present invention having pro-angiogenic activity
represents a therapy of choice in the treatment of
atherosclerosis and in the inhibition of post-

angioplasty .or post-endarterectomy restenosis.

The vascular network is essential to tissue 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 pdssible‘to preserve and infuse
the tissues after ischaemia. BAngiogenic 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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G., D'Alessio, S., Pucci, M., Cerletti, M. & Del Rosso,
M. Growth factor-dependent proliferation and invasion
of muscle satellite cells require the cell-associated
fibrinolytic system. Biol Chem 383, 127-36, 2002). It
has been proposed that the FGF system is an essential
system for muscle regeneration, and for myoblast
survival and proliferation (Neuhaus, P. et al. Reduced
mobility of fibroblast growth factor (FGF)-deficient
myoblasts might contribute to dystrophic changes in the
musculature of FGF2/FGF6/mdx triple-mutant mice. Mol
Cell Biol 23, 6037-48, 2003). FGF2 and the compounds of
said invention could be exploited in order to promote
cardiac regeneration. They would thus improve
myocardial perfusion after ischaemia (Hendel, R.C. et
al. Effect of intracoronary recombinant human vascular
endothelial growth factor on myocardial‘ perfusion:
evidence for a dose-dependent effect. Circulation 101,
118-21, 2000) and also the survival and progression of
transplanted myoblasts, and in particular in Duchenne
muscular dystrophy.

Angiogenesis is an eggential phenomenon during
cutaneous wound healing. The new vessels formed provide
the oxygen and nutrients necessary for tissue 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
involved in angiogenic processes during the wound-
healing phase. Some FGFs .are strongly overregulated in
the cells of the dermis after a skin wound. By wvirtue
of their FGF receptor agonist activities, the compounds
of said invention would represent a therapy of choice
for the treatment of wound healing in normal or
diabetic patients.

Bicartificial pancreas transplantation is a very
promising technique for the treatment of certain types

of diabetes. It has just been clearly'demonstrated,rin



9400 9-100 EHOO 9-100 81-100 .0 .0 -COCH2Ph- 3-0*
. 0-tr4dgHOO- .0-tr4dgHOO- - OCH2Ph-3-0* .0 .0 HN 2

H CONI.. ‘
WO 2007/080325 - 52 - PCT/FR2007/000051
 diabetic rats, that the +wvascularization in the

bicartificial pancreases is much greater when the
latter are impregnated with microspheres carrying FGF2
(Sakurai, Tomonori; Satake, Akira, Sumi, Shoichiro,

5 Inoue, Kazutomo, Nagata, Natsuki, Tabata, Yasuhiko. The
Efficient Prevascularization Induced by Fibroblast
Growth Factor 2 With a Collagen-Coated Device Improves

the Cell Survival of a Bioartificial Pancreas.
Pancreas.  28(3):e70-e79, April 2004) . This

10 revascularization thus improves the survival of the
bicartificial pancreases implanted and, consequently,

the survival of the graft. By virtue of their FGF
receptor agonist activities, the compounds of said
invention would represent a therapy of choice in

15 improving bicartificial pancreatic graft survival in

diabetic patients and, more generally, in improving

graft revascularization  and, consequently, graft
survival.
20 Pigmentary retinitis is a pathelogy involving

progressive retinal degeneration characterized by

photoreceptor degeneration and retinal vessel
cbliteration. Recently, Lahdenranta et al. (An anti-
angicgenic state in mice and humans with retinal
25 photoreceptor cell degeneration. Proc Natl Acad Sci USA
98, 10368-73, 2001) have proposed that angiogenic
growth factors regulate neurococordination and
associated vascularization of the retina by functioning
simultanecusly as photoreceptor survival factors and as
30 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. & LaVail, M.M. Basic
35 £fibroblast growth factor and 1local 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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as a suitable therapy in retinal degeneration, and in

particular in pigmentary retinitis.

In the field of bone repair, one of the essential needs
is that of finding agents that stimulate bone
formation. Among the main growth factors, it is now
clearly established that the systematic administration
of FGF2 facilitates ©bone repair (Acceleration of
fracture healing in nonhuman primates by' fibroblast
growth factor-2. Kawaguchi H, Nakamura X, Tabata Y,
Ikada Y, Aoyama I, Anzai J, Nakamura T, Hiyama Y,
Tamura M. J Clin Endocrinol Metab. 2001 (Feb; 86(2),
875-880). The local application of FGF2 in gelatine
matrices accelerates  bone repair in primates,
suggesting that FGF2 would be clinically useful in the
treatment of fractures. By virtue of the FGF receptor
agonist properties, the compounds of said invention

could represent a treatment of choice in bone repair.

Preeclampsia is a pathology of the placenta associated
with a deficiency in wvascularization (Sherer, D.M. &
Abulafia, O. Angiogenesis during implantation, and
placental and early embryonic development. Placenta 22,
1-13, 2001). These deficiencies in vascularization are
thought to be due to a deficiency in angicgenesis 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 signalling

pathway is induced by the binding of pro-apoptotic
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factors such as TNF-a or Fas. It has now been clearly
described that VEGF and FGF2 are two endothelial cell
survival factors (Role of Raf in Vascular Protection from
Distinct Apoptotic Stimuli: A Alavi, J.D. Hood, R.
Frausto, D.G. Stupack, D.A. Cheresh: Science 4 July 2003:
Vol. 301, No. 5629, pp 94-96). Acute respiratory distress

syndrome (ARDS) is characterized by cardiovascular and

neurcpsychiatric problems. In the context of the
cardiovascular problems, the patients exhibit
considerable wascular lesions and, in particular,

substantial induction of apoptosis in endothelial cells.
Recently, Hamacher et al. have demonstrated that
bronchoalveolar lavage fluids from patients suffering
from ARDS exhibit a pro-apoptotic activity against lung
microvascular endothelial cells (Tumor necrosis factor-
alpha and angiostatin are mediators of endothelial
cytotoxicity in bronchoalveolar lavages of patients with
acute respiratory distress syndrome. Am J Respir Crit
Care Med. 2002 Sep 1; 166(5): 651-6: Hamacher J, Lucas R,
Lijnen HR, Buschke &, Dunant Y, Wendel &, 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 vascular 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 BAnalysis 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, Akiko Komi-
Kuramochi, Masahiroc 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 feollicle repair
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and protection and in the protection and regulation of
hair growth.

The incidence of obesity and of type II diabetes is
constantly on the increase and is 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 overexpressing 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
CYP7A1, an enzyme associated with the production of
this acid. By virtue of their agbnist 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
atherosclerosis, treatment to inhibit post-angioplasty or
pbst—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 neuropathy,
treatment for improving bicartificial -pancreatic graft
survival in diabetic patients, treatment to bring about a
decrease in cholestercl associated with a decrease in
adiposiﬁy, treatment for improving graft
revascularization and graft survival, the treatment of
retinal degeneration, the treatment of pigmentary
retinitis, the treatment of osteocarthritis, the treatment
of pre-eclampsia, the treatment of vascular 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 invention
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
pharmaceutical form and the method of administration
desired: oral, sublingual, subcutaneocus, intramuscular,
intravenous, transdermal, transmucosal, local or
rectal.

The pharmaceutical compositions according to the
present invention can Dbe administered, in particular,
orally, sublingually, subcutaneously, intramuscularly,
intravenously, transdermally, 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, optionally scored tablets,
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gelatine capsules, powders, granules and oral golutions

or suspensions.

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, magnesgsium stearate, talc, gum arabic, or the
like. The tablets can be ccated 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 1is obtained by
mixing the active ingredient with a diluent and pouring
the mixture cbtained - 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 suitable 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 c¢an also be formulated in the
form of microcapsules, opticonally with one or more
supports or additives.

In the pharmaceutical compositions 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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The amount of active ingredient to be administered

depends, as always, on the degree of progression of the

disease, on the age and weight of the patient and on
5 the route of administration.

A subject of the present invention is a pharmaceutical
composition as defined above, for use in the treatment

of cardiac ischaemia, the treatment of diseases

10 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,

15 wound-healing treatment, treatment for muscle
regeneration, treatment for myoblast survival, the
treatment of nociception and the treatment of chronic
pain, the treatment of peripheral neuropathy, treatment

for improving biocartificial pancreatic graft survival

20 in diabetic patients, treatment to bring about a
decrease in cholesterol associated with a decrease in
adiposity, treatment for improving graft
revascularization and graft survival, the treatment of
retinal degeneration, the treatment of pigmentary

25 retinitis, the treatment of ostevcarthritis, the
treatment of pre—eclampsia, the treatment of wvascular
lesions and acute respiratory distress syndrome, bone
protection treatment, or treatment for hair follicle
protection.
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For the examples described below, A is a CO
5 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

10 defined as being a 7-CONH* radical, this means
that R is an amido radical in the 7—position of
the heterocycle.
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The following examples, given in a nonlimiting manner,

illustrate the present invention.

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 Cl8
reverse-phése at pH=7 or at pH=3. The products detected
by mass spectrometry are ionized in the positive

electrospray mode (ES+) .

The products characterized in terms of their mass (MH")
and their retention time (RT) were analysed either by:

- Method A: the mass spectra were recorded on a
chromatography apparatus (Agilént series 1100} coupled
to a mass spectrometer (MSD Agilent series 1100). The
chromatographic separations are carried out in Cl18
reverse-phase at pH=7 according to the following

conditions:

Column: X terra MS C18 (2.1 X 50 mm} 3.5 pum

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 - solution at 0.5 mg/ml in DMSO

UV detection: 220 nm

YV ¥V ¥V ¥V ¥V ¥V VY 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-



-1 2col-. Cah- Nca N a) N 0O, d coco, cc
MH+= 883.45 RT=1.26 nin (Method B) M+ = 955,54

RT=1,50 mn (Method B) M+ = 885.50 RT=1.49 nin

( Mst e B)o 25 987. 58 RT=L. 3% m n ( Met hARCTB)FR2HC7 /000051
983.62 RT=1.47 mn (Method B) MH= 955.58 RT=1.39 mn

('%.tirb%dc B) rMa_lgggéls's%]éc@;::o]fﬁe%Sem n (M%Héo‘j I%‘)hromatoc_:;raphi<:

separations are carried out 1in C1l8 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% aguecus triflucroacetic acid

Eluent B: 0.05% triflucrcacetic 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

vV VvV V V Vv

Column temperature: ambient temperature.

The products detected by mass spectrometry are ionized

in the positive electrospray mode (ES+).

- Method C: the mass spectra were recorded on a
chromatography apparatus (Waters 2795) coupled to a
mass’ spectrometer (Electrospray quadrupcle mass
- spectrometer (Waters Ultima)). The chromatographic
separations are carried out in C(Cl8 reverse-phase

according to the following conditions:

» Column: YMC-Pack J’Sphere ODS HSOQ, (33 x 2.1 mm)
4 um, 80A

Eluent A: 0.1% agueocus 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 ul (solution at 2 mM in DMSO)

vV V V V V ¥V

UV detection: 220 and 254 nm
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MH+= 899.52 RT=1.32 min (Method B) MH+= 911, 48 RT=1, 29

mn (Method B) sAl z sTh z BA] z sic z sAi z ekiz shi

z ski Z sAi z 1 -T1-10)00-N Th-0&(4140)- c.)

- @i CHRCON(sCH3) g CH2) a N( CH3) GGCH2CF12- = PCT/FR2007/000051
- CH2CH2CON( CH3) CH2CH2 CH2N( CH3) COCH2CH2-

- (CH2) 1 6CHQ OCH2 2N CH2) 3-
W0, 00 2 FOF P SFEACEN S reS
(9-10) NOOTHO) - (Cl 12) 300N( CH3) CH2CH2
OCH2CH2N( CH3) CO( CH2) 3--
The products detected by mass spectrometry are ionized

in the positive electrospray mode (ES+).

- Method D: the mass spectra were recorded on a
chromatography apparatus (Agilent series 1100} coupled
to a mass spectrometer (MSD Agilent series 1100). The
chromatographic separations are carried out in C18

reverse-phase according to the following conditions:

»> Column: YMC-Pack J‘Sphere ODS H80, (20 X 2.1 mm)
4 um

Eluent A: 0.05% aqueous trifluorocacetic acid
Eluent B: acetonitrile

Gradient: 96% & to 95% B in 2 minutes, 95% B up to
2.40 min then 56% 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

vV V V¥V VY

Column temperature: 30°C.

The products detected by mass spectrometry are ionized

in the positive electrospray mode (ES+).

- The melting pbints are determined on the Blchi 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, guadruplet
and multiplet. The ?H-NMR spectra are determined in
{CD;} 250.



- (CH2) 3CON( CH3) (CH2) 2N( CH3) CQO( CH2) 3- _
-z(9-10) 00-/ M\- 009t HO1- ",J 9-1IN zHN 9-1N 'HN 9-1N

9-1N 9-1IN tHN 1-F00 1-1'00 HzOO0O WOO 1-1'00 Wo 1-f00
WaO BRIOQ oxb¥e21- 100 sH30- 78 - PCT/FR2007/000051

-~ The flash chromatography purifications were carried
out using Merck silica 60 (15 - 40 wum). The steric
exclusion chromatography purifications were carried out
using Sephadex™ LH20 gel, Amersham Biosciences.

Example 1: Disodium salt of 3,3'-{3,6,9,12,15,18-
hexaoxaicosane-1,20-diylbis [oxy(l-methoxy-2-methyl-

indolizine-8,3-diyl) carbonyl] }big(6-aminobenzoic acid)

Stage A: 3-(Benzyloxy)—2-(chloromethyl)pyridine
25.2 ml of thionyl chloride are added to the solution
of 40 g {0.19 mol) of 3- (benzyloxy) -2-
(hydroxymethyl)pyridine (CAS 6059-295-6; Desideri, N;
Sestili, I; Manarini, 8; Cerletti, C; 8tein; Eur. J.
Med, Chem. Chim. Ther.; 26 (4) 1991; 455-460) in 265 ml
of dichloromethane. The sclution is stirred at ambient
temperature under nitrogen, and then concentrated to
dryness. The residue obtained is dissolved in water.
Sodium bicarbonate is added until a solﬁtion at neutral
pH is obtained. The aqueous soclution is extracted with
ethyl acetate. The organic phase 1is washed with a
saturated agqueous solution of sodium chloride, dried
over anhydrous sodium. sulphate, and then concentrated
to dryness. 41 g (95%) of a brown oil are obtained.

MH* = 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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9-100.9AOO 9-100 ?E100 t HOO 400HN . 001: 1IN NHCO* NHOO*

.OOHN ..O0CHN 400HN .001-IN .OOHAN I I I 2 21 1 1| 10
CO 0
WO 2007/080325 - 79 - PCT/FR2007/000051

"H-NMR [ (CD3).80, 250 MHz]: 8.15 (1H, d), 7.30-07.55
(7H, m), 5.22 (2H, s), 4.55 (2H, s}, 3.31 (3H, s).

Stage C: 8- (Benzyloxy) -1-methoxy-2-
methylindolizine
The mixture of 17.2 g (75.0 mmol) of 3-(benzyloxy)-2-
(methoxymethyl)pyridine, 17.4 g {0.19 mol) of
chloroacetone and 16.3 g (0.19 mol) of lithium bromide
in 140 ml of acetonitrile is refluxed for 24 hours. The
‘reaction medium is poured into water and the agqueous
phase is washed twice with ethyl acetate. The aqueous
phase is concentrated to dryness to give 22.9 g of =

brown oil.

29 ml (0.19 mol) of triethylamine are added to the
golution of guaternized pyridine in 260 ml of
acetonitrile that has been refluxed. The solution is
refluxed for 3 hours and then concentrated to dryness.
The residue is taken up in water and extracted with
ethyl acetate. The organic phase 1is washed with a
saturated agqueous solution of sodium chloride, dried
over sodium sulphate, and concentrated under reduced
pressure. 14.3 g of a green oil are obtained, which oil
ig used as it is in the acylation stage. | -
MH+ = 268.2.

Stage D: Methyl 5-{[8- (Benzyloxy)-1l-methoxy-2-

methylindolizin-3-yllcarbonyl}-2-

[(trifluocrcacetyl)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)aminol benzoate (described in Patent Application
W02003084956)'are added, under argon, to the solution
of 13.2 g (49.4 mmol) of 8-(benzyloxy)-l-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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co 1% co CO co CO‘co 0 ma- at CV ca MH+= 991. 54
RT=1,33 mn (Method B) MH= 987,53 RT=1.50 m n (Method

'B) M= 959,50 RT=1.40 min (Method B) M+ = 917.57

RWwol 242708 q3ds hod B) M= 897.-35 RT=1, 38Ty FR{0MET howo051
B) MH+= 901, 54 RT=1.43 min (Method B) MH+= 941, 65

P Bu7o57 PASEuE) R AT RetHoY BPLKEREToAR Sagirated
Zaqueous solutlon of sodium chlorlde, and dried over
sodium sulphate. After concentration under reduced
pressure, the solid obtained is taken up in ethanol,
filtered and washed with ethancl, to give 16.2'g (61%)
of an orange powder.
MH* = 541.5; melting point: 214°C.

Stage  E: Methyl 2-amino-5-{ [8- (benzyloxy) -1-

methoxy-2-methylindolizin-3-yl]lcarbonyl }benzoate
'1.15 g {(8.33 mmol) of potassium carbonate are added to
the solution of 0.90 g (1.67 mmol) of methyl 5-{[8-
(benzyloxy) -1-methoxy-2-methylindolizin-3-y1l]carbonyl}-
2-[{trifluorcacetyl)amino]lbenzoate in 100 ml of
methanol and 100 ml of dichloromethane. The mixture is
stirred at ambient temperature for 20 hours. The yellow

precipitate formed is filtered, washed thoroughly with

--water and dried, to give 0.61 g (83%) of a vyellow

powder.
MH' = 445.5; melting point: 174°C,

Stage F: Methyl 2-amino-5-[(8-hydroxy-l-methoxy-2-

methylindolizin-3-yl)carbonyllbenzoate
The mixture of 2.0 g (4.5 mmol) of methyl 2-amino-5-
{ [8- (benzyloxy) -1-methoxy-2-methylindolizin-3-
yl] carbonyl }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 1is 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 @: 3,3'{3,6,9,12,15,18-hexaoxaicosane-1,20-
diylbis [oxy (1-methoxy-2-methylindolizine-8,3-
diyl)carbonyl] }bis (methyl 6-aminobenzoate)
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SAi z z ski z ski z ski t ski z - CH2OCH2CON( CH3) CH2CH2

( OCH2CH2) 2N( CH3) COCH2OCHR2- - CH2 OCH2 CON( CH3) ( CH2) 8

N( CH3) COCH20CH2- - CH20CH2 CON( CH3) ( CH2) 6

NWCH) (@OGHRXICHDS - CH2 OCH2 CON(EH3) ( CH2) 3 PC'T/FR2007/000051
N( CH3) COCH20CH2- / __\ - (CH2) 3C0- N N- CO( CH2) 3-

(g%)clﬁ%c? Gg( WOC%\F@%@(%%%&(@&%m}amde

Chi? tAHHE Nacel3)addad Od2pwibel, Nat -
Z@%*%*%nder argon, to the solution of 1.30 g (3.66 mmol)
of methyl 2-amino-5-[{8-hydroxy-1-methoxy-2-
methylindolizin—3—yl)carbonyl]benzoate in 12 ml of
tetrahydrofuran. The formation of a red precipitate is
observed. The mixture is allowed to return to ambient
temperature and 6 wml of N,N-dimethylformamide are
added, followed by 1.0 g (1.83 mmol) of 1,20-diiodo-
3,6,9,12,15,18-hexaoxaicosane (Example R1l). The
solution is stirred at 40°C for 18 hours. The reaction
medium ig poured into a solution of hydrochloric acid
(1 M) and the product ig extracted with ethyl acetate.
The organic phase is washed with a saturated aqueous
solution of gsodium chloride, dried over sodium
sulphate, and concentrated under reduced pressure. The
residue obtained is purified by flash chromatography on
silica gel ({dichloromethane). 0.%2 g (50%) of a green
solid is obtained.

MH® = 999.8; melting point: 199°C.

Stage H: Disodium salt of 3,3'-{3,6,9,12,15,18-

hexaoxaicosane-1,20-diylbis[oxy(1l-methoxy-2-

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

aminobenzoic 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 Hz0}.

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, dd), 4.20-4.25 (4H, m), 3.83-3.87
(4H, m), 3.78 {(6H, s), 2.63-3.67 (4H, mwm), 3.47-3.57
{16H, m), 1.94 (6H, s).
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WO 2007/080325 - 82 - ‘PCT/FR2007/000051

Examples 2 to 6

By following the processes described in Stages G and H
of Example 1, Examples 2 to 6 are prepared by
dimerization of methyl 2-amino-5-[(8-hydroxy-1-methoxy-
2-methylindolizin-3-yl)carbonyllbenzoate (Stage F of
Example 1) with the appropriate diiodinated derivatives
(Examples R2 to RE).

Example 7: Digodium salt of 3,3'-{undecane-1,11-

diylbis[imino (2-oxoethane-2,1-diyl)oxy(l-methoxy-2-
methylindolizine-8,3-diyl)carbonyl] }bis(6-aminobenzoic
acid)

Stage A: Methyl 2-amino-5-{[8-(2-tert-butoxy-2-

oxoethoxy) -1-methoxy-2-methylindolizin-3~

yllcarbonyl}benzoate |
5.4 ml (9.31 mmol) of potassium hexamethyldisilylamide
(0.5 M solution in toluene} and then 0.69 ml {(4.66
mmol) of tert-butyl 2-bromoacetate are added, dropwise,
to the solution of 1.50 g (4.23 mmol) of methyl 2-
amino-5-[ (8-hydroxy-1-methoxy-2-methylindolizin-3-
yl)carbonyl]lbenzoate (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 te ambient
temperature. The reaction medium 1s poured into a
saturated agueous solution of potassium hydrogen
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 pregssure. The
0il obtained is 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-Amino-3-(methoxycarbonyl)benzoyll]-
l-methoxy-2-methylindolizin-8-yl}oxy) acetic acid



-10

15

20

25

30

35

.00HN *COHN *OCHN OHM OOHN NHCO* | 2 2 1-1 2 2 el
al ivmcomco mi- mco m

WO 2007/080325 - 83 - PCT/FR2007/000051

The solution of 0.68 g (1.45 mmol} of methyl 2—aminoF5-
{ (8- (2-tert-butoxy-2-oxoethoxy) -1-methoxy-2-
methylindolizin-3-yl]carbonyl }benzoate in 4.44 ml of
trifluorcacetic acid and 7 ml of dichloromethane is
stirred. After stirring at ambient temperature for 48
hours, the reaction medium is concentrated to dryness
and the red solid obtained is taken up in ethyl ether.
The solid in suspension is filtered and is dried at
50°C under wvacuum so as to obtain 0.58 g (95%) of an
crange powder.

MH® = 413.4; melting point: 1lé4°C.

Stage C: 3,3'-{Undecane-1,11-diylbis [imino (2-

oxcethane-2, l-diyl) oxy{l-methoxy-2-

methylindolizine-8,3-diyl)carbonyl] }bis (methyl 6-

aminobenzoate)
0.33 ml (2.38 mmol} of triethylamine and 0.56 g
(1.75 mmol) of TBTU (O-benzotriazol-1-yl-N,N,N' N'-
tetramethyluronium tetrafluoroborate), foliowed by
0.148 g (0.79 mmol) of 1,l1ll-diaminocundecane, are added
successgively to the solution of 0.66 g (1.59 mmol) of
({3-[4-amino-3- (methoxycarbonyl)benzoyl] -1-methoxy-2-
methylindolizin-8-yl}oxy)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
gaturated 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(1l-methoxy-2-
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como o Z M= 927,63 RI=1.45 mn (Method B) M=
913.61 RT=1,45 min (Method B) M+= 903,56 RT=1.38 mn

(Met hod B) 0081, E-1,8 0. L9Z 0.947 0.89Z 0.9Cz 3.1.CZ

skKO 200Ki/0B084i5 z 014 t9 ' EN8Z &zH NZ ngtﬁWFH§WGbem0051
1?7 teN Z

‘methylindolizine-8,3-diyl)carbonyl] }bis (6-

amincbenzoic acid) |
0.35 ml of sodium hydroxide (1 M) is added to the
solution of 0.17 g (0.18 mmol) of the dimer obtained in
stage C above in 1 ml of 1-methyl-2-pyrolidinone. The
solution is stirred at ambient temperature for 3 days.
The reaction medium is poured into an agueous solution
of potassium hydrogen sulphate. The yellow precipitate
is filtered, dried, and purified by FPLC chromatography
on C8 Kromasyl 10u gel [gradient of methancl / 0.017 M
aqueous solution of ammonium acetate / acetonitrile =
5/95/0 to 45/5/50]. 28 mg of a yellow powder are
obtained.

MH+ = 947.7.

Stage E _
60 pl of sodium hydroxide (1 M) are added to the
suspension of 27 mg (0.03 mmol) of the dicarboxylic
acid obtained in Stage D above in 3 ml of methancl. The
solution is concentrated and the solid obtained 1is
taken up with acetone. The insoluble material is
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, d4dd), 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-
pentacxaheptadecane-1, 17-diylbis{oxy[3—(4—amino-3-

methoxybenzoyl) imidazo[1l, 5- a]pyrldlne 8,1-
diyl] })dibenzoic acid

Stage A: Methyl 3,3'-(3,6,9,12,15-pentaoxahepta-
decanenl,17-diylbis{oxy{3?(4-amino-3-methoxybenzoyl)-
imidazo[1l,5-alpyridine-8,1-diyl] })dibenzoate
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OzH 9Z 1eN Z 01-1 t? ieN Z - ( CH2) 400N( CH3)

(C112) 2N( CH3) CO( C112) 4- - ( C142) 3CON( CH3)

( CH2) 3N( CH3) CO( CH2) 3- - CH2 OCH2 CON( CH3) CH2 CH2-
NGHCHZ)OTOHEOHDS - CH2 CONHCH2 @EBNHCH20! - 12-PCT/FR2007/000051
- (CH2CH20) 2CH2CH2- - ( CH2CH20) 3CH2CHr

- oo LBy BRHOTERE) oI SN SN PSS (5QY 26 =

zldN g M0 in o0il) is added, portionwise, to 1.6 g
(3.83 mmol) of methyl 3—[3—(4—amino—B—methoxybenzoyl)-
8-hydroxyimidazo[l,5-alpyridin~-1l-yl]benzoate (described
in Patent Application FR0502590) in solution in 15 ml
of N,N-dimethylformamide at 0°C, followed, after 10
minutes, by 0.25 g (1.92 mmol) of 1,17-diicdo-
3,6,9,12,15-pentacoxaheptadecane (Example R2) . The
mixture is stirred at 60°C for 6 hours. The reaction
medium is poured into a solution of hydrochloric acid
(0.1 M). The precipitate is filtered, washed with
water, and then dried at 50°C under wvacuum. After
purification by chromatography on silica gel
(dichloromethane/acetone gradient = 95/5 to 75/25), 0.6
g (29%) of a yellow powder is obtained.

MH" = 1081.7; melting point: 80.2°C.

Stage B: 3,3'4(3,6,9,12,15-pentaoxaheptadecane-'

1,17-diylbis{oxy[3- (4~amino-3-methoxybenzoyl) -

imidazo[1,5-alpyridine-8,1-diyl] })dibenzoic acid
The solution of 0.4 g (0.37 mmol) of the dimer obtained
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
igs obtained.

MH" = 1053.4,

Stage C
0.60 ml of sodium hydroxide (1 M} is added to the
solution of '0.323 g (0.231 mmol) of the dimer obtained
in stage B above in 30 ml of methanol. The solution is
stirred at ambient temperature for 30 minutes. The
solid obtained is taken up in acetone, filtered and
dried under wvacuum at 50°C, to give 0.33 g.of a yellow

powder (disodium salt, 5 mol of water).
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melting point: 209.6°C.

'H-NMR [(CD;).SO, 400MHz]: 9.33 (2H, d), 8.44 (2H,
s), 8.19 (2, s), 8.13 (2H, d), 7.87 (2H, d), 7.82 (2H,
d), 7.32 (2H, d4d), 7.03 (2H, dd), 6.71 (4H, m), 5.79
(4H, s), 4.20-4.30 {4H, m), 3.90 (6H, s), 3.70-3.85
(4H, dd), 3.30-3.50 (16H, m). '

Examgle 9:

By following the processes described in stages A to C
of Example 8, Example 9 is prepared by dimerization of
(4-amino-3-methoxyphenyl) (8-hydroxy-1-pyridin-4-y1-

imidazo[1,5-a]lpyridin-3-yl)methanone (compound obtained
by adapting the ©protocols  described in patent
application WO 2006/097625 for the preparation of
methyl 3-[3- (4-amino-3-methoxybenzoyl) -8-hydroxy-
imidazo[1,S—a}pyridin—l—yl]benzoaté) with the

appropriate diiodinated derivative (Example R2).

Example 10: [3,6,9,12,15-Pentaoxaheptadecane-1,17-
diylbis (oxyimidazo[l,5-alpyridine-8,3-diyl)1bis[(4-

amino-3-methoxyphenyl)methanone] hydrochloride
Stage A: [3,6,9,12,15-Pentacxaheptadecane-1,17-
diylbis (oxyimidazo[l,5-alpyridine-8,3-
diyl)]bis[(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[1l,5-alpyridin-3-yl) -
methanone (described in Patent Application
WO2006097625) with 1,17-diiodo-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 suspension of 0.25 g (0.31 mmol) of the dimer
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obtained in the stage above in 6 ml of methanol. The
mixture is concentrated to drymess, the solid is taken
up in ethyl ether, and the product is filtered and
dried at 50°C under vacuum, so as to obtain 0.22 g of a
yellow powder (dihydrochloride, 5 mol of water).

melting point: 209°C.

'H-NMR [(_CD3)2SO, 400 MH=z]: 9,23 (2H_, d}), 8.21 (2H,
dd), 7.90 (2H, s}, 7.74 KZH, s}, 7.03 (2H, dd4), 6.8Q0
(2H, d), 6.71 (2H, d), 4.00-5.00 (4H, broad s), 4.30-
4,35 (4H, mwm), 3.80-3.90 (8H, m), 3.60-3.70 (4H, m),
3.45-3.60 (12H, m}.

Example 11: Disodium salt of 3,3'-{3,6,9,12,15,18-
hexaoxaicosane-1,20-diylbis[oxy(l1-methoxy-2-
methylindolizine-6,3-diyl) carbonyl] }bis (6 -aminobenzoic
acid) .

Stage A: 5-(Benzyloxy)-2- (methoxymethyl)pyridine
50 g (0.21 mol) of 5-benzyloxy-2-chloromethylpyridine
(CAS 127590-90-3; D.I. Scopes, N.F. Norman, D.E. Bays,
D. Belton, J. Brain et al., J. Maed. Chem., 1952, 35,
490-501) in solution in 150 ml of methancol 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 1is washed with a
saturated aqueous 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) -l-methoxy-2-
methylindolizine
22.5 g (0.098 mol) of 5-(benzyloxy)-2- (methoxymethyl) -
pyridine in éolution 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 chlorcacetone in 250 ml of ethanol at ambient
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temperature. The mixture is refluxed for 17 hours and
then concentrated to dryness. It is taken up in ethyl
acetate and extracted with water. The agueous phase,
which contains the quaternized pyridine, is washed with

ethyl acetate and then concentrated to dryness.

'A5 brown oil is obtained, which is solubilized in a
mixture of 400 ml of acetonitrile and 13 ml of ethanol.
The solution is brought to reflux before the dropwise
addition of 41 ml (0.30 mol) of triethylamine. The
mixture is kept at reflux for 2 hours 30 min. The
reaction medium is a homogeneous dark brown colour. It
is concentrated and then taken up with ethyl acetate
and washed with water and then with a saturated agueous
solution of sodium chloride. The organic phase is dried
over anhydrous sodium sulphate and then concentrated to
dryness. 12.8 g of a greeny brown solid are obtained,
which solid is used as it is in the subsequent stage.
MH" = 268.1.

Stage C: 6-{[6- (Benzyloxy) -1l-methoxy-2-

methylindolizin-3-yl]lcarbonyl}-2-phenyl-4H-3,1-

benzoxazin-4-one :
10 ml (71.8 mmol) of triethylamine and 15 g (52.7 mmol)
of 4 -oxo-2~phenyl-4H-3,1-benzoxazine-6-carbonyl
chloride are added portionwise, at ambient temperature
and under nitrogen, to the soclution of 12.8 g (47.9
mmol) of 6-(benzyloxy)-1l-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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CHOO, HQ% £500,2- 399 g leg_asi_'iotnmol) of potassium hydroxide
in 6 ml of water is added to the suspension of 2.0 g
(3.87 mmol) of 6-{[6- (benzyloxy) -1-methoxy-2-
methylindolizin-3-yl]lcarbonyl}-2-phenyl-4H-3,1-
benzoxazin-4-one in 15 ml of N-methyl-2-pyrrolidone at
ambient temperature. The mixture is brought to reflux
for 4 hours. After cooling, the reaction medium is
poured into an aqueous solution of hydrochloric acid
(0.1 M). The precipitate formed is filtered and washed
thoroughly with water and then with diisopropyl ether.
1.15 g (70%) of a vyellow powder are obtaiﬁed after
drying under wvacuum at 50°C.

MH® = 431.4; melting point: 246°C {decomposition).

Stage E: Methyl 2-amino-5-{(6-benzyloxy-l-methoxy-
2-methylindolizin-3-yl)carbonyl]lbenzoate
0.34 ml (5.53 mmol) of methyl iodide is added to the
mixture of 1.19 g (2.76 mmol) of the carboxylic acid
obtained in Stage E above and 0.5 g (3.59 mmol) of
potassium carbonate in 7.0 ml of N,N-dimethylformamide.
The solution is stirred for 4 hours at ambient
 temperature under nitrogen, and is then poured 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)carbonyllbenzoate
The mixture of 0.95 g (2.14 mmol) of methyl 2-amino-5-
[ (6-benzyloxy-1l-methoxy-2-methylindolizin-3- _
yl}carbonyllbenzoate, 0.21 g (3.21 mmol) of ammonium
formate and 0.19 g of palladium-on-charcoal at 10% in
12 ml of N}NLdimethylformamide 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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with diisopropyl ether and then filtered, to give 0.64
g (85%) of a vellow powder.
MH' = 355.3; melting point: 216°C.

Stage G: 3,3'-{3,6,9,12,15,18-Hexaoxaicosane-1,20-

diylbis [oxy (1-methoxy-2-methylindolizine-6,3-diyl)

carbonyl]}bis{methyl-G—aminobenzoate)
5.68 ml (2.84 mmol) of potassium
bis(trimethylsilyl)amide (0.5M in toluene) are added to
the solution of 0.77 g (1.42 mmol) of methyl 2-amino-5-
[(6—hydroxy—1~methoxy—2—methylindolizinf3-
yl) carbonyllbenzoate in 30 ml of tetrahydrofuran at -
40°C. A precipitate forms. The reaction medium is
allowed to return to ambient temperature and then 20 ml
of N,N-dimethylformamide and 0.64 g (1.41 mmol) of
1,20-diiodo-3,6,9,12,15,18-hexaoxaicosane (Example R1)
are added. The solution is heated for 24 hours at 60°C.
The reaction medium is run into a solution of 0.9 g of
potassium hydrogen sulphate in 100 ml of water and the
mixture is extracted with ethyl acetate. The organic
phase is washed with water and then with a saturated
aqueous solution of sodium chloride,_dried over sodium
sulphate and concentrated to dryness. The brown oil
obtained is purified by flash_chromatography on silica
gel (toluene/ethyl acetate gradient = 100/0 to 0/100).
0.35 g (24%) of a vellow powder is obtained. '

MH" = 999.4; melting point: BO°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 methanol. The soclution 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 wvacuum at 50°C,
to give 0.14 g of a yellow powder (disodium salt, 7.4
mol of water).

melting point: 181°C.



r

Ov-r (D dvi 000 NNOc(r)r) r.; O ci:D co cv

O "414- n NO Zo o) A-- ileS

10

15

20

25

30

35

WO 2007/080325 - 51 - | PCT/FR2007/000051

'H-NMR [(CD;),SO, 250 MHz]: 8.89 (2H, =), 8.11 (2H,
s), 7.49 (2H, d), 7.40-8.10 (4H, broad s), 7.35 (2H,
dd), 6.86 (2H, 4d), 6.58 (2H, dd), 4.00-4.10 (4H, m),

3.81 (6H, 8),3.70-3.08 (4H, m), 3.20-3.65 (20H, m),

1.%4 {6H, s)

Examples 12 to 16

By following the processes described in stages F to H
of Example 11, Examples 12 to 16 are preparéd by
dimerization of methyl 2-amino-5-{(6-hydroxy-l-methoxy-
2-methylindolizin-3-yl)carbonyl]lbenzoate (stage E of
Example 11) with the appropriate diodinated derivatives
(Examples R2 to R6).

Examples 17 to 20

By following the processes described in stages F to H
of Example 11, Examples 17 and 18 are prepared. by
dimerization of methyl 2-amino-5-{[2-(4-hydroxyphenyl) -
1-methoxyindoclizin-3-yllcarbonyl }benzoate (compound
obtained by adapting the protocols described in patent
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-y1)-

carbonyl]benzoate (described in Patent Application
W02003084956) with 1,20-diiode-3,6,9,12,15, 18-hexaoxa-
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icosane (Example R1l). The disodium salt is obtained
(5.5 H0).

melting point: 224°C.

H.NMR [ (CD;),S0, 400 MHzl: 9.06 (2H, d), 8.14 (2H,
s), 7.55 (2H, d4), 7.50-8.00 (4H, broad s}, 7.35 (2H,
dd), 6.97 (2H, 4d), 6.73 (2H, dd), 6.58 (2H, 4}, 4.05-
4.15 {4H, m), 3.65-3.70 (4H, m), 3.50-2.60 (20H, m),
1.97 (6H, s).

Example 22: Disodium salt of 3,37-{3,6,9,12,15-
pentaoxaheptadecane-1,17-diylbisloxy(2- '
methylindolizine-1,3-diyl)carbonyl] }bis (6-aminobenzoic
acid)

Stage A: 3,3'-{3,6,9,12,15-Pentaocxaheptadecane-

.1,17-diylbis{oxy(2-methylindolizine-1,3-

diyl)carbonyl] }bis (methyl 6-amincbenzoate)
1.10 g {(3.39 mmel) of methyl 2-amino-5-[(l-hydroxy-2-
methylindolizin-3-yl)carbonyljbenzoate are added
portionwise to the suspension of 148 mg (3.39 mmol) of
godium hydride (60% as a dispersion in oil) at ambient
temperature in 14 ml of N,N-dimethylformamide under
argon at 0°C. After 5 minutes, 0.85 g (1.70 mmol) of
1,17-diiodo-3,6,9,12,15-pentaoxaheptadecane (Example
R2) in solution in 1 ml of N,N-dimethylformamide is
added. The mixture is stirred at ambient temperature
for 3 hours. The reaction medium 1is 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
gaturated aqueous solution of sodium chloride, dried
over sodium sulphate and concentrated under reduced
pregsure. 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
yellow pbwdér is obtained.

MH+ = 895.6.
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Stage B: 3,3'—{3,6,9,12,15—Pentaoxaheptadecane—

1,17-diylbis[oxy(2-methylindolizine-1,3-

diyl)carbonyl] }big (6-aminobenzoic acid)
1.33 ml of sodium hydroxide (1 M) are added to the
gsolution of 0.50 g (0.56 mmol) of the dimer obtained in
stage A above in 4 ml of methanol and 2 ml of 1,4-
dioxane. The solution is heated at 80°C for 4 hours.
The solution is concentrated to dryness. The residue
obtained is dissolved in water. 0.2 g of potassium
hydrogen sulphate is added. The vyellow precipitate
formed is filtered and dried, to give 0.42 g (87%) of a
yellow powder.

MH" = 867.5.

Stage C _
The product is salified by the addition of 0.85 ml of
sodium hydroxide (1 M} to the suspension of 0.37 g
(0.43 mmol) of the dicarboxylic acid obtained in stage
B above in 50 mwml of methanol. The solution 1is
concentrated to dryness and then the solid obtained is
taken up in acetone, filtered and dried under vacuum at
50°C. 0.36 g (93%) of a vyellow powder 1is obtained
(disodium salt, 4 H0). |

melting point: 165.4°C.
'H-NMR [ (CD;),SO, 250 MHzl: $.09 (2H, &), 8.16 {(2H, s),
7.56 (24, d), 7.37 (2H, dd), 7.00-8.00 (4H, broad =),
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).

Examples 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- [{l1-hydroxy-2-
methylindeolizin-3-vyl)carbonyl]benzoate (described in
Patent Application WO2003084956) with the appropriate
alkylating agents (Examples R3 to R9).
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Example 30: Disodium salt of 3,3'-{ethane-1,2-

diylbis[imino (2-oxoethane-2,1-diyl)oxy-3,1~
phenylenemethyleneoxy (2-methylindolizine-1,3-
diyl)carbonyl] }bis (6-aminobenzoic acid)
Stage A: Methyl 2-amino-5-[(1-{[3-(2-tert-butoxy-
2-oxoethoxy)benzyl] oxy}-2-methylindolizin-3-
yl)carbonyl]lbenzoate
5.43 ml . (2.71 mmol) of potassium
bis(trimethylsilyl)amide at -20°C are added to the

" solution of 0.80 g (2.47 mmol) of methyl 2-amino-5-[(1-

hydroxy-2-methylindolizin-3-vl)carbonyl]lbenzoate in 12
ml of tetrahydrofuran. After 15 minutes, 1.49 g (4.93
mmol) of tert-butyl [3- (bromomethyl) phenoxy] acetate
(CAS 176673-59-9 described in Patent DApplication
W02004014366) in solution in 2 ml of tetrahydrofuran
are added and the mixture is then heated at 40°C for 12
hours. 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 1is washed with water and then with a
saturated adueous solution of sodium chlioride, 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 yellow oil is obtained.
MH" = 543.3.

Stage B: {3-1({3-14-Amino-3- (methoxycarbonyl) -
benzoyl] ~2-methylindolizin-1-
yl}oxy)methyll phenoxy}acetic acid
The solution of 0.87 g (1.60 mmol} of methyl 2-amino-5-
[(1-{[3-(2-tert-butoxy-2-oxocethoxy)benzyl]oxy}-2-
methylindolizin-3-yl)carbonyl]lbenzoate in 3.0 ml of

‘trifluoroacetic acid and 16 ml of dichloromethane at

ambient temperature is stirred for 4 hours at ambient
temperature. The reaction medium is poured into a
saturated aqueous solution of sodium bicarbonate and

the mixture is washed with ethyl acetate. The agueous
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medium is stirred at ambient temperature for 48 hours.
The reaction medium is poured into a saturated agueous
solution of potassium hydrogen sulphate and the mixture
is 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. 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-diylbig[imino(2-
oxoethane-2,1-diyl)oxy-3,1-
phenylenemethyleneoxy(2-methylindolizine-1,3-
diyl)}carbonyl] }bis (6-aminobenzoic 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 l-methyl-2-pyrolidinone. The



4 pm 80A Eluent A: 0.05% aqueous trifluoroacetic

acid EluentB:0.05%rifluoroaceticacidin acetonitrile

10> Gradient: 5% B to 95% B in 3.4 mnutes Flowrate:

1w/ zoov/dbepegsion: 1 pl (sodgition at 10padyFR2BMPPho0051
UV detection: 220 and 254 nm Col umm tenperature:

anbi ent  tenperature. 15 The products detected by nass
spRtRoheRr p5asE irdind R | ﬂ“£h6nﬁo§ief“@\¢é’aeﬂlé'@tr raydays.

nomee(g%e)hctlor%\/etnleeqﬁa ige pmslset <%pq@1ttrcﬁ ggge fﬁPCfoFegater
cnro ograp a ratuys cQupl e
Sneaidl *8BectT oMdt &7F (EEE&GF&&& @Yﬁﬁa%%p w etk -
sm:cecnpletate(\zmt eisolhtedn)lyy Uberabidtebogoaphind dried.

sepgratig car.ri ed 18 reverse hase .
accor di ngg?'%a{lﬁe f 3F ovvlp(r%lgl{llcfo:"ﬁe ti ont mexclusion

YMhPom&ktgoSphbye OBS1HS0 sq;&&de:@ 1 mﬁ)HZéﬁ pm geaA (N, N-

El us r
' &%ét®lg?%d%ﬂg§|§9 |%§gce on?’tcér%gl e 30> %I?Ve%&gg%f are
B?]%t@ls%"% in 2.5 minutes Flow rate: 1.3
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m /m n Mipj) eceyony 20 pl (solution at 2 nMin DVSO
UV-detection: 220 and 254 nm WD 2007/080325- 77

- PCT/ FR2007/ 000051 Col umm tenperature: anbi ent
ten‘peraStlage Bhe products detected by mass

OB5LBIERLHCPSE LARERL By IR ULINEE SO SR o o
r eﬁ@l@edsehualehr offasodiaphnyajyrariataiss 4 Agie eﬁusgenseen of

11083 ﬁg gbeggtﬁmelﬁa%& %ﬁﬁ?ﬁi#§5¥ﬁgx§f@g)£@iaegﬁta1ned in
series 11 he chromat ographi ¢ separations are
carh¢ et ggglqpqﬁ% in 20 ml of methanol. The solution is
concentrated to dryness and the solid obtained is then
taken up in acetone, filtered and dried under vacuum at
50°C. 113 mg of a yellow powder are obtained {(disodium
" salt, 3 HyO, 1 acetone).
melting point: 295.7°C.
'H-NMR [(CD;),SO, 250 MHz]:9.61 (2H, broad s), 9.02 (2H,
d), 8.16 (2H, d), 7.42 {(4H, dd), 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, s), 4.51 (4H,
8}, 3.25-3.35 (4H, m), 1.96 (6H, s)}.

Examples 31 and 32

By following the processes described in stages C to E
of Example 30, Examples 31 and 32 are prepared by
dimerization of ({3-[4-amino-3-
{methoxycarbonyl)benzoyl] -2-methylindolizin-1-

ylloxy)acetic acid (described in Patent Application

- WO2003084956) with the appropriate commercial diamines.

Example 33: Disodium salt of 3,3'-{3,6,9,12-

tetraoxatetradecane-1,14-diylbis[imino{2-

methylindolizine-1,3-diyl)carbonyl] }bis{6-aminobenzoic
‘acid)



10 reverse-phase according to the foll ow ng

conditions: Colum: YMC- Pack J'Sphere ODS H80, (20 x

2.1 M 4 pm - Eluent A: 0.05% aqueous

td lapypaggdigs aci d 15> Eluent B acet onpétF®2007/000051
Gadient: 96% A to 95% B in 2 mnutes, 95%B up to

2.40 mn then 96% A up to 2.45 mn Flowrate: 1

m / mi n Stage A Injection: 2 pl - solution at 0.5

o/ do i iy DMED, 29> b et et i aRst 2203m294-5 321 DM tert -

10-

15

20

25

" (chloropet hyl ) pyridine in

30

35

| um te erature: 30C. _The detected by nass
n’?‘EPrH}FJe ‘?‘W‘i%dzl‘ﬁet'ﬁgfbﬁéf’ t¢enaPact rospray

mogle} dEgny Db erlhea @l t(ldig;cpmméds dire datenfl nefpDication

0, devj ce. proton NVR_spectra were )

r ecoﬁgfdc}g%f 5259 Britker & ecc]e O50 tthd BrukePtAvaRte NN
40ﬂrwdqt]rmnaum1d€ her80adfiedi tal tits fhsspmrmsisxprassedls g

T Bl BV e ot opTErdte MU e 8 HflEErsion 1n

siqdl s iar e rrélspe@ﬁu%mgrdzgnetdwltfo:qnwﬁfa@r 0°C under

SIa&gg!,@{, gdewbketyo thiAlLGESs, qttfids"'ﬂpbet BIED Mahbi Pl IF 1,14~
1H- NVR spectra are determ n§§§| n 35 CD3 2350.

VO
7 5 7612 PEAFEROBRYFBOBBS TAReT ke R3) in 1
Ch\iIID MBEOgT APhYi et hil Eathansdeerss caﬁﬂjead omﬁe Usiib@Gure is

Mer.ck SI i ca_60 The _ster usj on

chsrtolrrxfa ogr a%’ﬁy %ﬁl‘%f‘ﬂ”&atl %ﬁ%e\ﬁ@rtélr@ar rfil ed 0 é u ?Iﬁﬁs' The

Seqzﬂmfd:emnn [ridDigrel| | 1sAnedshach| ogttkncethyb Exaephbe and
w%l’?éﬁ“ Wmiﬂ‘f"l ta Of a%ﬁ%uf yg:%olzér 1%01 1on or‘:'I nsodlum

hexaoxal cosane- 1 net h oxXy- rret Yy

||Czhlrférﬂsi% d|'§11?caia§€ﬁ§}FLFl be¥eGsaniifobedzore aevey sodium

APPHEt S- (a.ﬁanzé/dn@é‘é/ﬂtﬁa'&é@' ArIE hi‘éhﬁ&éadlpﬁ%s]&re The
are .add t.o the sol ution

f th hl
ofr%lr%.l%) Oo}ti_@é% g{s %&%‘gzﬁfﬂ 6:%,) sh chromatography on
( heyidr oy mesefy | ]@ychﬁoﬂeméﬂ&snéwaataanfi,l Dgsadient M 100/0

VG A i TnbreP) o8 (3 Vioyel pRbBsd el oplainea.
m 15 JfHdi€hl ©®tdnet hra«nbtlrrgepgengru 8A4i°€.stirred at

anbi ent tenperature under nitrogen, and then
concentrated to drglness The resi due obtained is

di ssol kRIS Bt er3 otk infl 17 34 YEREFacxatafradechner 1, 14-

a sol utdDylisis DEwinal 2 pﬁrletﬁymbhabmedm’éh& aqueous
sol uti oq acet

t t
o ani SRR e L P taT L N R BBk R e
sdlhg | osploft Sodi umt chl 064 deg diiledlovemodhhydfoushe dimer

ol PLAL S 0 LM SRR (81 4, 8 O51DER 5o enane
Sta;‘gia B sﬂ(B@nfzyltmﬁ)lu@rpﬁ@ﬁmWnﬂqm ) pyhiedi gelmhdon is
SOl tUf 4001 Of g 41 Gy Dol B '@é&%eéaéu{:éenﬂskoxw Rours . The

met hanol i's added
t FHE EF uSont B é@&loun@n@lawa&@d pPEBEFPESR kﬁPlLItlon of

adﬂidtglrﬁob5c8rﬁohﬁt%3 4 ) et raededmyix H 58ighl6tomethane.
hanol . After | uxi ng 1‘0{;l g hours under nitr C.1ogen, h
% ol HIBH-S sP (‘?entlrsat@ﬂs BhrYheSs WalhRr ojnd " with a

okﬂaatiumte@ taafmouyp eplueten anf esddiat edhliddidet,hybried
?e\; é)-@% or %%ri' (i} sc?el Utaln%#' c%nW%% atec'lI hu%der reduced’
urate lon O

Aqueols <t
pressure. The residue obtained i1s 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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15

20

35 sodiumchl oride, dried over anhydrous sodi um

sul phate, and then concentrated to dryness. 39 g (97%

of a brown oil are obtained. W) 2007/080325- 79
-W@/m,ow@ms)sl - 98 1H NWR[ ( CD3)2PPR2286%/000051
MHz]: 8.15 (1H, d), 7.30-07.55 (7H, m, 5.22(211 s),

4.55 (2H,.s), 3.31 (3H, s).

St ageC: 8- (Benzyloxy) 1- met hoxy-2- 5 nethyli ‘ndol i zi ne

The m@tege ofCd7.2, 3y {({/5,. €, ma'r@tfrsatbeezyhdégana 1,14-

(et hoxy. 1

chl or oac i;?%@n%é LP%{%%(% %%Y%gdg%ngel (ﬁl um brom de

in 140 dd?b)fcamle@mmli}bﬁ-e(Esamembanedlf:oaczd)hours

Thend0 doActign el v ks peured 4ot o eﬁ@i?f 8RJ thE dimer

aqueous p ase is washed twite wf acetate he
ghable PEagenBeabrieednt dhw pr@#ncaﬁ el 21 ogml of

g sBdBulr QWHRtiads 29 ) (in94rmlm)1 obstrieybyhagbpe is

are dded to_the solutlon of quaterni zed pyridine in

26 MRS ac&PSni th1 1 ePHEE - ha§' enTRBFFARBA. MHerure  is
sataricemtrsce®f touxedyhess3 drolir shand dl:h@sﬁblved in water.

ot o, PRALEASR CRE20220 nytS ath AP FRE By gH¥Eosen

- phaskphatanshed mtatrtga patonpticdtaqusnusbselnedon vd‘flch is

S O R LS4 or, rgf tq{d LIC%}(;'L? Sedidg SWf%I?gt @rat%'}d and then

concentrate under pressure.

0idr b %@%rn@acum & G1°Gs Redins Ot 5|4$ g n(q'cne) "of an

aQtaidOpShdge. 25MH+ = 268.2. Stage D Met hyl

5-01-( Benzyl oxy) - 1- net hoxy- 2-

nmet hyl i ndol i zi n- 3-yl ] car bonyl } - 2-

[(triflStagacetyl)am no] benzoate 30 4.4 m (54.3 muol)

of r n. f_ et byl
Tkg%fol‘fjljé%gr %%d{llfjg lF(F lgl uo%o mmE%Q £ éP a dlsodlum

acﬁﬁ%ﬁ )eyri AbEbediddstion debct i bedmilnofatssiivspphydackdde (1

V%O%@Séﬁéfi)su@b%n@%%d,oerrsﬂeaia aég% sbon&n%q)sqryti@nml of

of 13 2 g benzyl oxy t hoxy- 2-
1i ?hﬁeSPrJrufG@nml%f C@P@ﬁF‘éFéﬁéﬁh&ﬁé drrmess The

reaamwnlﬁechakaﬂ Su tiim edcatonshi el darger ahdr 35183, to
3 hour s gpl S Iﬁﬁg )ute with dichlao oma%&ane and thIlS
Gafit cPs6Putd on 57 & nelhed WER HO¥ y=ggLRBysale. 4

| V‘Mz@OO?/ 080325- 80 -PCT/ FR2007/ 000051 sol ution of

25

30

35

at | . d aqueous
chf‘jéutl ol?r!’ g@;]grg%l ujr"snggh{j 3559“%88%“55.8@2 over sodium
squNM&Re [ (GD:3eS@oneént Middlon Untier (REduded [ el uf 28, d)
the el i gpobtyi ned s tghen d&ﬂ | n7e651a§oi %4&_1 I tﬁf@éﬂd
and washed with ethano fo give 16
ante potdedd)vH & %711 (8H, nLqét)lfnngéPnt H214@ 3.90-4.10
St(aneE Dedaal &) amanagd-A [dr (bepyl @xy) 3144 (4H, t), 3.05-

3.15 {(4H, m), 1.97 (6H, ).

Example 34: Disodium salt of 3,3*'-{octane-1,8-
diylbig[oxy-3,l-phenylenecarbonylimino (2-methyl-

indolizi'ne——l, 3-diyl)carbonyl] }bis (6-aminobenzoic acid)
Stage A Methyl - 5-[(1-{I3-
{acetyloxy)benzoyl]lamino}-2-methylindolizin-3-yl) -
carbonyl] -2-aminobenzoate

0.95 ml (6.80 mmol) of triethylafnine and 1.50 g

{3.40 mmol) of BOP are added, at ambient temperature,
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10met hoxy- 2- et hyl i ndol i zi n- 3- yI ] car bonyl ) benzoat e

1.15 g (8.33 mmol ) of potassium carbonate are added to
the solution of 0.90 g (1.67 mmuol)  of rrethyl 5-{[ 8-
(tmmzwm)y()adsmt hoxy- 2- met-hydg ndol i zi n- 3pgt}EREHONYbLbOOST
- 2-((trifluoroacetyl)am no] benzoat ei n100m of 15

nmet hanol __and 100 m_ of di¢chl oronet hane. The m xture is |
St r et 6% Sbi énﬁ%ew&eﬁgtupé f dr2S6LABYPENZPAE acid in

yetdspermmn pihate fndr netl N$M~Id|1tnelte@1f\¢a&l&ﬁd.de After 15

thor o y th water d dri d, to %
o?‘%'a Vert owqpoo\h/vc?er & (9?%2 .SPtfrre\% Fﬁ§9 ngmgﬁ%f% [(1-
Staafiend= 2 Weethyy 1 Dndod hpib- § ( 81hydrbopyll] hienlzoajcez

W%&B’éé%a 21{3 §aggheaﬁgzga§'aa*aq%ongzo§%éﬂé@éﬁf 19710 m1

(R (Heﬂzémﬁwylfﬁﬁmﬁmyiez ¥ret agfeddolhei reection medium

ylicagbopykhbeangoat g Q’f&qn.% 48nbetb = 71%6Hr05)1d0fthen diluted
umfo mate in th resence of

ammp .U g
o1 1eti GRFBhCRSFEBAE (FSV)WARNSG HitH = Saturated agueous

Ns\bmmmybﬁormm i etk d or The hovssnaE phase is
nder The xt ur

SNty te rature o)
R ST Rl oo aRug e, B8 11b 1Ty neds gpdium
ashipniriai ndI.lsd geoér asceduni | sullpkape odue concentrated

d S 0 et h 3
G%g{g??ofédegeg %gg%guﬁdexao%%coég%% f%ggIEEd %'%t ¥lken up
dilyt FHEGER0T 13RSt RBRY- Ziksempd mae idnind 8, .86 g (57%) of
dizy ety I fe D1 BN ShORELY | 1 6- 8BLA9RGAZOAte) WO

2007/ 0 5- 81 -PCT/ ER2007/ 000051 8. oOm (4.02 mml)
of pot i Tm ﬁéxé’rret“fﬁﬁ‘ij‘lrﬁ IBALHE de¥9° % M sol ution in

tol uene) are added dropw se, at - 20C under argon, to
the solution of 1.30 g (3.66 nmol) of nethyl

2-amn by 1- _
net hyl %n%o#él ?IBH glggﬁ%ar{?r?nﬁ%enzg& e[ |(3ﬁ Tﬁdlﬁ?x’é}?enzoyl)
tetr ahyﬁ!éwr-a?rmembﬂm%l shnod -¥ljedrbeayilpbenzeste

ohﬁelra/eg Ihgonkraqoqre é§ '\?J;L%@@uﬁnocfa%%%tteo MU SN ed in
rrpé@rature and 6 di met hyl formam de are

PS5 ||Wb;}81 edeeeil B2 RS )SBFPEnEGDE‘rl i®fo0.80 g
10(|13.t@ i, 115, 8- g&é@h&al 0053{1(338-( ﬁllpé@etﬁlioxﬂ"'ﬁenzoyl]
sQl utl on S 1 rre e regac
Ry T %‘al%lhﬁf’ams%r%t%ﬁcargﬁmﬂbcﬁrawee%moate
(ILn\/pléiarm[L tcblé tpe'ol:ianbll s Teuet rr@eto&ddn trrteﬁt&wl:.mcstﬂffed at

fufr AN €ABaRE Ly raslpd M 8,8 sailr gl et a94eousecomes
SO UthﬂO |um orlde Hrle I SO
s Oﬁmﬁﬁé’ll - coﬂ'cen?t&? atdil utpeidr WEUhlce%Itlebssﬂcetafrhe and

I e iGer ity a%ﬂ@ﬂ =S RYTLEl edin fc!riasgfc'i‘l rcﬁﬁl'lzy acid.
on_silica ge di chl or onet hane 0.92 g (50% of

greén S¥P dohabgn: arred = sdgodthe’ MHOANE pBPREe is
19&@heﬁ agdtt B sedtumasalt. @.fqugo%s {Soﬁugaéﬁ 18£18zs0dium

e T 10T 1645 S aH y BpBurth i hiegs) and concentrated
ZSmﬁerrotneafdme;daprd)ssmras Mhe)fssbﬂaiuabh;tdneml des (da®n up

tog [ 0. 45 I f th
di nerggggél nett' 81- g%riﬁ (’Eg‘e%bog:l'ﬁe(%ig1 ?ﬁidn@r]?eé) o %1
1- (ﬁétﬂ%ylon%;gnﬁQMMmeellﬁh@ powdeironsi sbsainedd at

anbi entyirenpgpat ur.e (f Q- 12, t 3G Jdhe~reaction

medi umis poured int g 1510 9:171%% acet oér;ﬁc The yel | ow
precipitate is filtered and dried, to give 356 ng of a

yel l owspager (digodi um glyy, - @ozoﬁtéa@)l si\@ﬁwﬂs [oxy 3,1-
g?llgt(Qﬁ(ssc}:rle]i:%c'grbééyqjslefégm-:ggt';@zllngo?lzg.ne i, )3
diyl)carbonyl] }bis (methyl 6-amincbenzoate)
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35 d), 7.30-8.00 (4H, broad s), 7.36 (2H, d),
6.53-6.61 (4H, m, 6.38 (2H, dd), 4.20-4.25 (4H, m,
3.83-3.87 (4H, m, 3.78 (6H, s), 3.63-3.67 (4H, m,
3.W0-3067/4463ksm), 1.94 (6Hyps) - WO 200%6'@53?&2507?800051
-PCT/ FR2007/ 000051 Exanples 2 to 6 By follow ng

(ghﬁses de crl bed in tages G and H of Exanple

es92 t bt 6°3r eMpPdpar B by“‘?t&%rl%aﬁméﬂooﬁ ({1-1(3-

nﬁt}l’d(i‘oxybenzoyl)amlno] -2- methyllndollzln 3-yl}carbonyl) -
hoxga th I | ndoI I zin-3-yl)

0
car%%nyﬁ%e%‘foa Cgé? of‘El Rft (FysRension of
app¥ opg i at{@ . @Bi odrmmait)ed dEr i \satdl\zms (lEsxcaﬁI)dies R2okO as a

R%Is;ﬂ@tnrgiécane f‘].j@ Sg{jl Hﬁibi% ‘i: Q:emperature in 15 ml of

- u .
d|W4%T@{m%MQOWMLﬁaneAZM| ¥5) oxiyt-ewet hox§02-g (0.82

- MRyl ) ndggt | 2 %&d%,l%&iic\’c"t?a%é bany ! ld4ed 6- #MNORERLRLE i

id t age A
Zﬁ}ﬁ—)f‘}ﬁd5a@8§ ‘Perftorbui?éxflcﬂlrs The reaction medium is

1 Soxin®i froedy ) - it hoxy- Zsé'@&f]éltlzéﬂdmal ldbwds  solution of
yII GAl bonl%ll} enzoat e 5. 9.31 nmo of potassium

heéXa n%%%l HHite s(”&@ ol ol ER t BKGEREFeAndwith
t erhl 6SCﬂtaté @b ygahitephad yis 2whshedacelitdt ewater
?raenc?dgﬁgr]) %?&W %e azg.lzggtécﬁ]ea%[ume%usonsgiu%igg %f -godium
arfitHersidg 8- ﬁyaﬁdx;mremsndwne swlplhdtedeinidzi coBeentrated

ylursbonyLhepgoats -4 stage. F %eExaﬁé’éfc}%é '%blc%l'ﬂed is

of . tetrahydrof yran "at -20C under argon e mxture 1s
stV 2 Hdurs, 49 owi RGTLMURY  eBfEHNEo anBfent N, N-

25l ivesmier ot arrreamde 1 gagt i pﬁrfmdle'dm ISy PN &6 d Nt Ox@lusion

S us sol uti ot assi hydro en
acltl-l‘i{]ogxﬁgz ﬁ%lferfrve m St ur egFEP" Q‘%f"%ct e&'ﬁﬂ (N,N-di-

amtd‘t}elfommrcg&))ni cOpbhaseyi g 6Was hedlf wiat hyéllBﬁiJUIpaiuﬁﬂar is

aYIRQUS, 5Pl ution of sodiumchloride, dried over sodium

30 sul phate, and concentrated under reduced pressure.

The oi Mibt=i%Rdt 45 FrEG In@dDINE | aBh38HF onat ogr aphy

on silica gel (dichloronethane/ nethanol gradient =

100/ 0 tQ 90/ ?aO). 1.26 g (6499 of a yell ow powder are

obt ai néa: t = 469.5; nelting point: 188C. WO

2@0B/0803 250 £ 8&0&3@& FEZAA-0R05%1The) soj a1t il to the

{ (sg (%]I(%Ir ?%b% ) (‘)Qﬂsip W?}?mo:#et%)ﬁlfarboxyllc acid

merpAiinedbl iui rh;h:é— yp:}‘eecae@mgl }sh:eawam isn w1 46fMmefhanol.
trlihfé UQE D@CLL € saci gyand, f t ehs 5
stirred. After Stgl r‘% Ifjrﬂn%c?eﬁ ergugfgaf &t ‘348501:'"6L
hoftainese igacthen &t (U c@@ceﬁpﬁatbe@ t ofiiyeeed and

aﬁd—ﬂé&ﬁ f1€5312 SnQ_:} | S OPt P& NGy ﬁ:o‘iﬂalé%n AR idbi&lihdg € @f“éodlum

The syspension is filtered and i s dlrle

Sojom ndér H\?QCUB SoNa¥ -fdmetyilf crmemigiglos) of an 10
or ange w@i\mie:rg P A ¥ C npldedgpo Pl Pion164C.

Sl W VAT e o

18r@thy(2Edoki zi re- 63334di—1y1)da)ar bangkntyi.eEetéy] &), 7.30-
a bengpat 3 ( [).0of triet m

a%‘d'@g 56@ (ﬁ)%%d §) 3t 2538 ol dq Pt Lrpethylampg
TB?8H;0- %hzoﬁrﬁa?zo(zli,wd)u NANQ7N (4H, t), 1.96 (6H, s),

1.70-1.85 (4H, m), 1.35-1.55 (8H, m).

Examples 35 to 41
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tetranmet hyl uroni um tetrafl uoroborate), foll owed by 20
0.148 g (0.79 mmol) of 1,11-di am noundecane, are added
successively to the solution of 0.66 g (1.59 nmol) of

({WD[Z@&WYO&BSgenethoxycarbonwh)benzoyl] @em¢9h95¢72000051
nethyllndoI|2|n 8-ylioxy)acetic acid in 8 ni

EEEIforna de. The reacélon n%xture is stlrred
at 325 b PEATG RER IR ERFT L BEEN o StRARF{E and F
di¢°f.lt eEixamp be et 3wy a:eﬁrﬁ@f dbes arsb V\Iafd‘lb ed b.li“dea Igrepar&:hd by
ti on of -sodi um onate_and,t he
ura?e§9églut|on ©of dlﬂﬁ#%ﬁﬁorlde 21REd Bngn é& [(3-
pH@E@r¢%Yh¢nedbeemlsomraﬁmsuhyﬁanéoandlmamcentrated

toyﬁpcgfuaﬁﬁabéﬁsﬁaey ds%%jnﬁd 'fgeﬁ#aaéxgde%o with the

steric exclusion c romat ogr y on

-(r\?w%?hﬂ%ﬁ%w@é)mgan@lg@nqs g(Ee@ffﬂQle(ﬁ B2y &Ll o% , R10

payelerris) obtai ned. WMH = 975.5. 35 WO 2007/ 080325- 84
-PCT/FR2007/000051

met hyl i ndol i zi ne- 8, 3-di y1) car bonyl | } bi s(6-

arBxmigehe 0i 42 Acid)sc@idm mMeadl sedi um Byd{ 0xj gedfdxdbutane-

R RO 0 i B A o R
].Phﬂwwle@epqrbbnﬂlnmneo(Zhaeshymtndnlualﬁa ir,&d at
andi 1f o 4 PHDSY 1 gﬁfsﬁﬁraﬁ HaﬁénngQ Le3ghi on mediumis

poured into an agueous Solutron-o potassi um hydrogen
sul phat@¥tagdee Ze| | b(r%b‘r”p#%fat%-?%mﬁhﬂe} aming} tagbonyl} -
and purpﬁéﬁﬁlbacgfﬁgéchronatography 10 on C8 Kromasyl

101, 1 gel gradl q met han oi 017 M agueous

solut Ton (8¢ gm‘ﬁ‘iﬁ urﬁ c%?’a? %‘E%F%nr”‘f’f'il = &/ 6%/ 36 mol)

t @45/ 5Ed]zot28 amplofl -%r);ceh}m\ifoﬂ\ﬂgéthybaﬁbh@) ﬁﬂésphonlum _
of_ sodi u roxi de

M’I‘i"exa@ﬂzdlz%pﬂ'gs 3\95 gé)o 7 on oaf e27 H?? ataplent

are adc € susp
tﬁ@mﬁ%@%@s@l ugides davgoni new | A5SDage D)OaB@vemoh 3of 3-

Macdft SBfhand i c The, Al SO'J.‘I‘L“ OQO!L'& ¢gpceni pat ﬁ‘%ooa”d of
tgﬁ&ﬁﬁb$d obtained Is taken up acet one.

TRk kAR @gtFFIFQr@énﬁﬁﬁﬁﬂ|%%}iwwef0v%QUMQi) of
agz_é@canﬁmr@éstmplppjrﬂmlﬂéf g nof @Mgii&}fv DQWdefzoo ml of
(Zéd%%dléjrn%n‘? 6‘:he‘me rml\wﬁg El%g)%ﬁ%@ ohE tl g'%llgqn {Qgptlon
dgme@umﬂf Eﬁl—lali)awea. B> (Jé’ﬁlrtuzl(‘z) ta. Eﬁﬂo&e@ﬁ Et’ékhh %M(‘ja;xa,dre and
s 0 (4H, , 6.35 (2H, )

thzt%“z’)\_éddé%ﬁ%??& © 3,18 (4H dd), 1.96 (6H,

s), 1.40-1.50 30(4H, nm, 1.20-1.30 (14H n. '
Exare! 8826k 86861 Wil inPf 8 3

pentaoxa%e tadecaneuﬁlp §S F&F%F%?biaft ithﬁﬁ a%?tate and
mﬁﬁﬁ&?ﬁ%ﬂgony m%kﬁ%?&rﬁtﬁ pﬁﬂuﬂQRﬁSSqlugson of sodium
dlb_,iibb}ﬁtd:brbﬂ:r%gl i’gﬁél dtorganr:i].csi %gfadie N!ié?¥%g.sh|e€ {w:l.th a

pen aoxahept adecane- Lyl i s{ox
[ fa(tjfl(rairﬁ% gﬂ g P grled

sod:Lum chloride

|mvrmzo®bcﬁ~1m] pﬁﬂll@ha.eteB &ndl y&&ahh:dnbeatédt eunder 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 subsegquent stage.
MH+ = 271.1.

Stage B: 3-Hydroxy-N- (pyridin-2-ylmethyl)benzamide
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NO 2007/ 080325- 85 - PCT/ FR2007/ 000051 0.2 g (4.60
mol ) of sodi um hydride (60% as a dispersion in oil)
i s added, portionwise, to 1.6 g (3.83 nmmol) of nethyl
3- 18- LdoappBo3Fsnet hoxybenzoyly - PCT/FR2007/000051
8 hydr oxyi m dazo[1, 5-a] pyridin-1-yl]benzoate
ficrl be(% 51in Pat ent_ Application FR0O502590) in
t7of i'R-85 meldf o potamsithsevhbemateaelnat sotution in

f ot owed off weted0 afen d@Sed P¥0012550 § 1(8229M0lRe0f of 3-
3 b8 s v dmeied aos sepamdRbE MR ni xt aFEtate

i s(stageediht HOC darubidourin TED r edct i@ ih&trmaelﬂdlm The
[ fto ti Qf. .hydrogchl oric, _acid 1
Smpgﬁﬁfgregl plt?la%%#s fQ' 1 eéc/i(IOIC vvggﬂga i S éfr 3 hours
an@lnftihéhedr iCeth G BEC ahded dayuass AfTiher mldmeaﬂ.sonaken
b h a [

yu19 iﬁr@&ﬁ?%a%g:%t%rﬁes ddfa e%rodu%%/ gss eygfa%}zed with

( |cI rone acetone gra

g°f2894rodfra %ﬁémtdv@rpcsaﬁelwagomlgrh@daﬁd The two

1058}1a§esﬁ%irfel NgeplirAted80. Ble aqueous phase is extracted
eB: 3,3’ g 61—31 12,15 pent aoxahept adecane-
1, "1 38y FBIE (AT nBESEREEnOT e ARy ic phases are

20¢mﬂdme¢1 1 a%da] wshekg g eri@hl-ali gahﬁ)rdnglaan zamge@@s dsdhation
t e Il ner obta
é)fj é%&lg ghﬂogégigz I%nrng%:.)led:{ ucr’?{eFﬁ/d?% 1 %8 f\ihgﬁaaﬁd The
7 aomdofolatimmil afitphoxtdecestheatod atinBe@C arubim is
M Joakb188a ﬁﬁﬁremghl @a%he'xt driy ff&%éﬁ% 2019f£%r°&r§§ng, 6.3

wat er _cont al ni ng pot assi um rog

s pL% ¥ 9hed p‘f"ééFBl F’ﬁﬁ-édoBFﬁl pegaiged.| t er ed

washed,M@hnd=dezpediunder vacuum at 50C. 0.36 ¢ (921). of

a yell ow powder is obtained. Mr = 1053.4. 30 Stage C
0.60 m of sodium hydroxide (1 M is added to the

sol uti o¥tage 0.323 gefO-Bityhol J2ol3t{épgridinebtglnedhyl) -

in st a%ﬁ@@¥%+€%$9PHLn8§g?§EH§?Zlcagygglaﬁ:%l ution is

35 stirred at a m nut es. The
sol i3 obt &PPed MHoLaked deﬂad‘etdrﬂdEfi$$9er@dsgad51on in

VQ@)OM%O%%ﬁiecﬁGpc?@_{bER%%@/@&OQEL A’%%Iﬁg?oﬂobgt 18.0 g

&86C mrgolo (2H, S) % 19 (2H 3)3’lqu:3,o:(cm=|!\r—(gpyr1d1n 2-
7 ﬂ]nétﬂ'k‘jrl )d:)enﬂarﬁfdé 2Hn d}e07.18R2 ©2H, Naﬁ)dlﬁe@ﬁ{lﬁ 25rmamide
3dz)9t‘o %6(}?41111(1? 5 él?ftsé '_!L Igigmr4 294 EO 10 n\?\ol) of

tert- butyl (2 bromoethyl)carbamate are added and the

mixture is heated at 90°C for 16 hours. The reaction
medium is poured into water and the mixture is
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. The product is purified by
flash chromatography on silica gel
(dichloromethane/methanol = 9/1). 19.0 g (65%) of a
colourless o0il are cobtained.
MH+ = 372.2.

Stage D: tert-Butyl [2-(3-{[(2-methylindolizin-1-
yl) amino] carbonyl }phenoxy) ethyl] carbamate
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(4H, dd), 3.30-3.50 (16H, m. Exanple 9: By follow ng

the processes described in stages Ato C 10 of Exanple

8, Exanple 9 is prepared by dinerization of

(#ardowr Bgesd®xyphenyl ) (8- hydr oxy- | - pyrpclr frrlz b o oloos1

‘azo[ 1, 5- a] pyri di n- 3-yl ) net hanone (conpound obt ai ned by

a ti t he protocols de i bed i n patent application
V\g%%)d% %@W@Sogoﬂgt'ﬁe Ebré?)%\r%lt PBRLyf ofs tert-butyl [2-(3-
et [f‘(plﬁﬁ‘i{iﬁ%{zl—iﬁmeﬁhy;B) mmw@ﬁ?yéﬁhﬁ?%d 8yl -

[ yri Y. nzoat e e

A batree A Fodi ndbed TEITEn PocCPEREABFEtRRE, 274 6.9 g
Ex@rgs eﬂmbIB &f 9] 12hiémPenbaddahdnt adec anle-df ldce@nitrile

o8 st el e S L s oo

AYE &, 9, Man%ﬁpuéxamb@sadmn@aﬁmi four tlmes with
méﬂ s (Qxyt st dazehd, %qﬂé&ﬂé EE%? 32 conce trated so as
hoxyphenyl ) met h 5 By

%?Jk?bl e[ (4 am no- anone
%?Jé%%ho%’s]erl bed in Stage A of Exanpl e

8 Exarrple 10 |s prepared from (4-am no- 3-

VR SRACIE | Gach HRLERTAREA cBVFofine 1 “188) m1 o

W@ﬂﬁﬁﬁﬁﬁﬁﬁiﬂaMi$1xéﬂl@meddana 6h8nla,71% r30 (0.13 mol) of

PRERIANC aecate (RAIR & Aftler ALEILRYRE'£81 9" hours

omat ogr ap on S I Ca
( d%rkﬂﬂror%lfﬁﬂrh.anféh%c@mhérgr A6 eoncergyRted ¢oolrg)ess. It

0.i1%3 ﬁmﬁﬁ&% J.Qi‘:oaw)é%@rovérm)v‘@l@é h$xehtal Q.%d e:@;ﬁf)aéceé%lth
St ag'[}’l( 0.92 of hydrochl oric ethyl ether
0

M

%peﬁaeonoasa@% é’hPGe?,llﬁrroW?SBth h@lth a
dlstm:mraWédZO@@h@&Q&ZSSOB%tiafﬁT/ERZ%HlQﬁDOEB;IQEEGEHeddrled
| X abqv n,o6 net
ol oSl StTphace "rad (EPhASREraskdn BhdrH Creduced
eiREs sadfer 'J%hrfd thevor odusick i@atfain@dech.sandfﬁltenledxt over
5 I gV agLiy asJo ai g el .
p%grlt%?dl}{hydroch?%% dgé gQ{}% F? ér (Qg%?t ﬁjné/g o Whice
p&HtEd 209C,

MH+ = 410.5; melting point: 128°C.

Stage E: Benzyl 5-({1-{(3-{2-[(tert-

butoxycarbonyl) amino] ethoxy}benzoyl)amino] -2 -

methylindolizin-3-yl}carbonyl)-2-

[(trifluorcacetyl)aminclbenzoate
4.43 ml (43.7 mmol) of pyridine and 8.95 g (21.9 mmol)
of tert-butyl [2-(3-{[(2-methylindolizin-1-y1)amino]-
carbonyl }phenoxy) ethyl] carbamate are added to the
suspension of 98.27 g (24.0 wmol) of benzyl 5-
(chlorocarbonyl) -2- [ (trifluoroacetyl}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 ig - filtered, washed ‘with diisopropyl
ether and dried. 6.29 g (38%) of a yellow powder are
obtained. ‘

MH+ = 75%9.6.
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ARGt 18 Hy Y rdal Fetir 53 urid

1H NVR [ (CD3) 250, 400 MHz]: 9,23 (2H, d), 8.21 (2H,

ad), 7.90 (2H, s), 7.74 (2H, s), 7.03 (2H, dd), 6.80

(2H, d), 6.71 (2H, d), 4.00-5.00 (4H, broad s), 4.30-

1o o Atteod2s 3. 80-3. 90 (8tham., 3. 60- pdP/kr¥dboMe00051
3.45-3.60 (1211, m. Exanple 11: Di sodium salt of
3,3-{3,6,9, 12, 15, 18- _

hexaoxai cosane- 1, 20- di yl bi s(oxy( 1- met hoxy-2- 15

met hyl istkadé zF nepéndydi )5l car-Hory/d (hi gl fncet RabeyBéh £oyl] -
acid).a%f _A%_ 1 3 - 11 <2

5- ( Ben AR S e b vhinset et pirvhl revBengH 0221

mol ) of [ Gabichlayd woeeeyh)] amimel bghpyatdi ne (CAS :
1275907 90135 D. 1 .- :Scopes, :N-F. _Norman, D. E, .Bays, .2

DL BarE on 0250 o 1o 8E e P BB Bb1q BER ditea
49504y sPRN8HPOL iodn § 1RE50 8 .¢f8 rerdibhobfateredtdeds - ({1-
) TR ; ! ' ng
oA S P R8O

FarPPRBgEN2-t he
SO WrAL USr e SOFTEi 1180 Pifeh fodt ¥NessinThe o6  m1 of

ob .aiégl_ed i s taken ug gn ethyl acetate. The solution is
R S rte S U BEEE A %) ati GMPdendodi e eTature
cHcar i 3@, milnieds pveheantaadrtaien soeldimmsukpbatieedndnto 1 1
t o) d n g (94%..0f abro
o?ﬁﬂgféﬂ%%%%%ﬁ% .aégﬁg&¥?3§§BF%gn oéas@dlum blcg%Bonate.
StTife BReecB@ifAtexy 151- Fblkhexeda- weshgdi ntbbreugbly with

2 2 @98nn! Jvi ( . g
S ok, s e o
d

WREER 4mhient82 et a2 uyelley PARASHspensi on of
22 g (025 s1dg9 of ; Imdht Ly bpedhee ande20 m (0. 25
nol ) of chloroacetone in 250 m of ethanol at anbient
WD 2007/ 080325- 88 - PCT/ FR2007/ 000051 -t enperature. The
m xt ur Stage ef | uxedGtor 17 how .3 an{l{X herDioxobutane-1,4-

concentq b P diilesthadd -2 511 akgloky. st hy!
acetate and extracted with water. e_aqueous phase,
whi ch &RnHianesarkepy bimine (2 ppeFayhéndpdigisred . 3-

Wi th 5 @iy cardmfE Pk { e (eo0eenbiabedei ) dryness.
A brown ail .i,s obtained, which is solubilized in a

mi xt ur EBEARPHOD e hcetonitrile and 13 m  of
etthanolml Th¢2sekut madl)s wdugbtikohybhmitg behdre dhee o

dr qpw additi of_ 41 .30 )_of
tr(ﬂéyhf/ﬁna{n]n?qr‘?e.oﬁ'hgg Pxtihs ‘Tr%dé‘gpgoat ef9| R 78 mmol) of
hewasidiimia. FThdedeacimon sweditvivn s dnhondgemelous odffar ki, N-
b 4SS C trat ' t hen ken,up,
R R e, SARCEE 18 BnRRRe o S S nea0 ymol)
a “fat uPEREY laquéold 113 [Sol (Aiaminste et ey} lrmino} -2-
Thetekdanke] PRASe3 111 )Hdr8bnPd gL 2an iy i SUso SUHLEP1 ) amino] -
0

s%l phat e and thecf concentrated to dryness. 12.8 g, a

gPESTP Arown®s AT Er e THBt di SRk 19| BRISHM dt# s Sydgwed at

asnbidmt | beperavhsequEyt sbagurd] —TRE8 rkactQon medium

SH%g%gf%é4§%$f§W2¥£g%¥)é%é a%gex%lafered 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-Dioxobutane~1,4-
diyl)bis[imincethane-2,1-diyloxy-3,1- '

phenylenecarbonylimino (2-methylindolizine-1,3-
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nethylindolizin-3-y|Icarbonyl}-2-pheny|-4%#3,1-
benzoxazin-4-one 10 m (71.8 mmol) of triethylam ne
and 15 g (52.7 muol) 25 of

4-wx o2 e phesys24H- 3, 1- benzoxasisne- 6-car bopat/ghbgondgggom
are added portionw se, at anbient tenperature and :

under n to t|on of 12.8 g (47.9 nmol)
of 6- (b g?‘fﬁ%’?ﬁyﬁrﬂsh ®2-nethylindolizine in 160
n1 of d[Chi—bfmrhaeetyIMem&ﬁagtbtaﬁEottedlawd}s 30
e r2hou is th Lltere i
lzgf%ne |tsu\r/\%s %l V\?t%zdlgm gﬁo%@t h'&ﬂ@gén ?heﬁ \%/lt'FL 1,4~
d|d8@p¢lwp§f$net-he4 dnglibiedimlific@thah@3%) 16idiar oxrvarrgd -

4.6
B e g Ea P A -
bosobenayiol &t [toni Hiugragcety3Baminmbbnegpate }
pcax@éswrmlhy oxudgzl nméom %fmﬁén@ﬁoﬁﬁzrﬁd%ﬁ&é h&n the

SUS ensi on o

%S?%%%zﬁfox%lg rﬂat ﬁgxﬁ@lfadlum -on-charceal (10%) in
ge:{ hyl i afloivi mmﬁﬁhﬁ%&a&ﬂﬁ&—;ﬁwwzrﬁéa 3tdr 2 houfs at -
e zin one | ne pyrro one
ST onbaPRErPR g g ur BEKLUEFoLG | L6 errpay and
oromcetmwr@te@\ftw cablyimegs t heor east i @ nesbttadn S 370 mg
pc% gpefaqggogsyéglrlg\tﬂl Q 921 hydr ochl oric acid

) reci orrre is'filtered and washed
10 thorl‘@ﬂrgh*y %\?r?h-""water and then with diisopropyl
ether. 1.15 g (70% of a yell ow powder are obtained
after d %i ng] under vacuum at 50C. MH.= 431.4; neltin

ng
poi nt : (deconpodi‘ti on). 1533t%1ge{E1 fpbhgrobutane-1,4-
2- ani nodﬁd)(lsmem;zhouyhaneenhmxyhyloxy 3,1-

2-neth - b (,5.,53
o) | GRAEPHaFe Cabdny ERRIR0NE| RERARTN RN TE e 1) 57
(2 764nb) 9avobommb] thibéfyaintnabedzoitamcdd)i n St age

E 5 f t

calfﬁi%”%”fj%@#&%ﬁ(‘ﬁ“ AR h%?f N itge adfed to che

SCTUREGHFE T sPFr BEF s ﬁo horgmat ) aftfi édte tdhper achtained

urndersmgéogeaboa@d i idedl peer adthin@1a SN 8beerion is
queous O|é.ltl on, of sodi um hydrogen carhonate. The ,
precﬁdﬁ 13" £ PG F s CPMPEL PEY N 55 ]wgté?]‘éﬁ The reaction

t herrdiugi| s wiptchn v feinadad at rzeaudrm%tsexﬁ)r famaleoatsh%olﬁtﬂi.on of
g| V. a yeld qw powde ter dr

A48 S+ msltlg |nt % ﬂoecon‘ég R on]éj ytﬁ%t’aﬁé and
Fdnwmg/loﬂ aﬂnencp:@cm@zmmowtmmeﬁhom@ mg (88%) of a

"B_.{x*lé’elri dezy_, r‘aﬁe%ﬂé@i:‘?ﬁ&{' ] benzoate The mi xture of
0.95 ¢ 2- am no- 5-

[ (6-be oxylfP ?ns?hoxy 2- msthyllndollzm 3- .

yl') carbonyl ] benzoate, 0.21 g (3.21 mmol ) of anmmoni um

35 formpte angd 0.19 g of pall adi umon-charcoal at 10%

in 12 te . N-di mrethyl formam de is stirred for 4

hdI]lres ﬁinahb'penﬁubenp&r asalefiell iim tied f:'birfnercﬁd @angdodium

5307 B0 G5 ot 2B07rooRs1shy 1ol oF the

d| lﬂﬁdﬁh&pwlm hercdnd t bbhafinkter egbote glw 0a64 golution
(%%@taﬂﬂcnlr?g y@'é@"\fnpowegodlum hydroxide (1 M) in 5 ml of
water. The solution is lyophilized. The lyophilisate is
taken up in acetone, filtered and dried, to giﬁe 250 mg
of a yellow powder (disodium salt, 5 H;0). '
melting point: 343°C (decomposition)



= 355.3; nelting point: 216C. 5Stage G
-{3,6,9,12, 15, 18- Hexaoxai cosane- 1, 20-

bi'e[ oxy(1- met hoxy- 2- net hyl i ndol i zi ne- 6, 3-di y1)

o0 nHE8¢EREhyl 6- anmi nebewnsoat e) PCT/FR2007/000051
m (2. 84nmol ) of pot assi um bi s(trinmethyl silyflam de

(iwagqhh§h§ 3%%ﬁg 121vﬁdded to 10 the solutl n of q 77

[ (62yddbxysl 2oet(heny «3- nﬁtrsyd |mo| i N-B:56-7.59 (4H, m),
Igc._g\,;b.pna/l]]g??éo%e |9 %9 n(12Hof etr ﬁgrof andg 7.00-

40C. " A te florms. "Thé rea t|o
al$ oed (8, r brread t0 ,anbi &t (2Bapddat urse GaBnd(:tIh,endEO 4.05-
m 4 1ps of Ar s di fpr ang, 0. 1 1)

(aRCAT mdli et hyd | 3‘31%@1é91§e ngh 0. 64 -9, ?%( 'HFD 1.97

of 1,20- d||odo 3,6,9 17 xaoxalcosane

Mr

3,3

di yl
CHD
5.68
(

g

_ Rlsigres dded. The solution is heated for 24 hours at
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60C The reaction nediumis run into a solution of 0.9

hat 100, M of
o Breliot 833200 BYE6R85R SRa St 1 e hgreBERy Ipas [imino-
Thest Ivagean2 £1 -p@.hgleoxﬁ' A% hpﬁewy& bn‘éahebﬁﬂ@'d. imieud (\m -—hh;-. thyl -
QL
S e G e R e S
br own oﬁtambtalne@ i's pu3431fit&@bémﬁbhlsh:mnabeghaphyz 1-
on si| '&P%J?é;égﬁﬁ itghaﬁ{}§éﬁteag!..?aﬁmhinaf@d' ent =

100/0 to er is '
obt ai negethy qllﬁémer g p@F-m”cBGEG‘nStlé big{berzyvj1 6-

' of sodwﬂfiudfaaedeyihﬁanb%aaéeatbq the

S si_on (O 1 nnDI) of the diner. obtained
Tt g€ F“gb"é% Nyt mebignsat nitHe i saphpte is

i saddedr ¢eb ab. az‘o@nt(lt ampemablur e dbr b&&zmlnuse$ (an@ [3-(2-

a%“ ROCORTY Pheiiabir (NIRRT oo R AR faBTA R0 ©
Jéror'mti 2ol @tvefﬂauqmogcstyé)y‘tmhhoﬂvbp@w@@lte (stage

CF‘SQS}if UnkRahble /- 42001 iof wahieiiod®lid NG POIRL . of N, N-
l%%C WD 200 /080325 91 -PCT/ FR2007/ 000051

HraynapidesoThe solmtgen 24 §Firged) fioxH 3 hours
s)at 7aFﬁBléﬂH tEmp Jra&ﬁn&a 19n64h‘ﬂys bElQ@L‘il 8ilutedd v(:&ﬂn ethyl

dd%ﬁ 86 (§ﬁ§ 7%2%%% rﬁbdt% L 00-4. f(llgl(;,;m vachod

5]&«7:9'41 (ﬂi—hy]s)a&aaapéeanmdtrdeﬁ(s tlasyglojel N 49 ghe53%) of a
EQQQ%%§§ Libed in stages F to H of Exanple 11,

es’1l to 16 are prepared by 10 dinerization of
nethyl MH® = 1346.6.

2-am no- 5-[ (6- hydr oxy- 1- met hoxy2- nethyllndoI|2|n 3- yI)

car bony%%qbenzoate (stage E of Exanple 11) wth

appropr 22 di odifat ed dertV WW’(%FH&’-M&FB‘”‘G -2,1-
15di9&5¢#£ﬁ;ﬂﬁbhenﬁﬂenEwafﬁbhymhﬂﬂnbhQ processes

SﬁZCE'str 2y 8P ER 1® ot rar st T oR=Bravai ApRETeT

2- anmi ncairglver e by daokgphenyl) - 20
SE A OR] 6P ikt YRl BBLRIAG | PENAA% Sl oMeUdl g the

obt'ai'ned by adapting pro ocm

aﬁ@lqgﬂqnnpﬂmﬁQ@O@g084986)mm@d)Euﬁnﬁhﬁ;dﬁmemdoﬁﬂaaned in
PretRayeth Dypgl 8B hZ 4l 50&10 TR T, Poﬂﬁ'if ihdhe. The

hydroxyphenyl) nethoxyln Z|n ony

tion "is stirred at amb:Lent emperature for
hours. The reaction medium is poured intec 100 ml of
water containing 120 mg of potassium hydrogen sulphate.

The precipitate obtained is filtered, washed with water
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15

20

25 benzoate (conmpound obtai ned by adapting the
prot ocol s described in patent application WO
2003/ 084956) with the appropriate diiodinated
dei® V2R 0 VESB ¢ Exanpl es R6 and1R5) ~ 30 ExanpCE/BPR2007/000051
D sodlun1salt of 3,3 -{3,6,9,12,15, 18-
|co 1 20-diy. 0 l'indolizine-1
ARALSgRanG ], 20 ML S Zaet by B, PERrEay ryeLlow
tfnpwﬂemesses described in stages F and G of Exanpl e
1, z§ prepared by dinerization of 35 nethyl
2- an1no [(1 ydr oxy- 2- met hyl i ndol i zi n- 3-y1) -
carbonyl ] benzoate (described in Patent Application
W2003 Jewi th 1, 20-diiodo-3,6,9, 12,15, 18- hexaoxa-
WD 2007/ 080325- 92 - PCT/ FR2007/ 000051 i cosane Exanp
RINE Thinat sBAPEHFSalf e ldfischdn (The femy of nal tiFh‘@dlum

g&h&ﬂlt ZEIZZ‘ESD ]Ilé‘ NWS[SE(GE:%Q %ngbﬂé]o d@z%@bg?zﬁll@) v acid
. S ro
]brva‘%%écazﬁn o%sag% 87 a(lsz?lr‘g afye & cgifc? zﬁorsafnwesss to a

'(ml jort. 86ntdibSingaH) . 50 , m3. 6F 3sd@itdHhydroxide (1 M)

sodlu
epTh@eé@hédllHt@kﬁnblvs{ oy (gcetone, filtered and
”Qifhyéd ndeld Z Eﬂ%el S 6l CiEbogy | b 154.P- Ay %Qen48.h§od1um
aci Sta ,3'-{3,6,9, 12, 15- Pént aoxahept adecane-
155245 ot 2&9 S‘l oxy(2 met hyI i ndol i zi ne-1, 3- .

di y1) candbnyhdbbs{net hys46359mobaea@aaba)sltlb&)g (3.39

rTeTL%.nd%uﬁ‘é%ﬂ%@rb&%ﬂl B i R, o). 9.1¢

poszon\d)se 8o2¢he(ZFUspensi on. 68 -1487ny(413, 391)mm17)3¢f-7 46

di hydr ey 0% as a~dhgpe on 0 t
rr‘oolﬁlgnltl'lll enpygrla?urggl nc?4 - b?p'\{% di ﬁg?h ﬂf?)orcfmsmodoe

urkRkR2%r §on &- &FC. (2t edB rmfhuﬁ%sﬁi o 8E’§4§;I ( |70 ’ﬂmﬁﬁ)'4 15

of (i 1 ] | DOz 33 648, @2H15mpen§_ag)§ahggt adecane
(Example R2) in solution in 1
N, N-di met hyl formam de is 25 added The m xture is

sthamILeat 4anbi Bhsod tamersd Ly e offor3 33 hOeItBané' he, 2- dlylbls-

d |
%’%imrpcgl car ona%éengg%[ gxfhg ? eaYwi sgt %’ﬁnpf %(;%Ec'g% °ny1'

2215% 2600mi 2 3_# 'Q)te% 2T %lgH éilitéigglleagmc%ncentrated to

- Af#@rn%b%mgthmm@otezinehg audlyﬂ-heambgamld Iphiads -i s

25

230

35

vesiisibyd s Nt £6i@nd then with a 30 saturated aqueous
solution of sodiumchloride, dried over sodium

sul phat¥c3FR concéht r at ed tererBubyliced pré3s{if épyThdin-2-
resi duqxﬁémﬁeﬂa:hﬁn@yéaébsﬂym§rphbﬁéhﬁ Bearaiegr aphy

oA oS A Tl ohg S hagel v et st radtent, )
i deobtanibs. (Mbge BQSfGExaH@]EO!ﬂ)O&CB@&d@éd portionwise
S5 PPN 3008 5. o) of st i
(55% dispersion 0il) 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 isg diluted with ethyl
acetate and extracted with water. The organic phase is
washed with a saturated équeous solution of sodium
chloride, dried over sodium sulphate and concentrated

under reduced pressure. The white solid is taken up in
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1, 17-diyl bi s[ oxy(2- met hylindoli zine-1, 3-

di y1) car bonyl nhi s(6-am nobenzoic acid) 1.33 m of

sodi um hydroxide (1 M are added to the 5 solution of

0.¥0 g0pB/860aR6I ) of the di mEX8 obtai ned PCTYFRGE0A/000051
above in 4 m of methanol and 2 m of 1,4- d| oxane

Th L eat ed at 80C.for our s :
?1§ggir:4£'b§£}coﬁecé(}'na‘}EI tg%l torady aess. CE] regpdéélve- 26.3 g

obt(Eﬂﬁédofsadbgngvpdwdﬂrwater 0.2 g of pot assi um 10

hydr ogegysul phigd e;i s added. The yel l ow precipitate

formed is flltered and dried, to give 0.42 g (87% of

a yell ow powder. M{ = 867.5. 15Stage C The product is
salifi egthyet he; ad@h:“i:' 8 tQh 0(§5gﬂ2 Qﬁeﬁﬁgigffgoiéz:m 1-y1)

hydr oxi de, é‘ }l\/%g E uspensi o
mol ) of™ih8! GRERPEY 39 EnQEVéaSEF&ltﬁed in stage B
abbve imixEGmd of & hanal ("]'$169 S@Hrrlall ONokS Zhrt-butryl (3-

- d th | d bt d
kb5 e ey DECRYT) BB o) aRabayad Shivaerw SAC e
até 60%. 0136 (B3(. 953%mmrﬁl}a yef| omnomcet@r@bt aariuad 7.9 g
di spd H2 165, 4C
S\ N T epe) 00, obrfe): "$ B8, "an “oum om  of
s)acetepitpiledis zadwmd day, 1% 01@9181:90 (hid, troadre is

l:ﬁo%d 25| 6.a%
2)% _4, ( 41- ?O&p) o3 i{%is@rg&o %?ega@ 1132@%%) (e, ™ of

s)¥ E?E |eet§1Yz'Ls %efz@teswﬁoﬁcmﬁg e ﬁm@mes are
desepatmded n Thagaquéots EGhakeDXalLsR EXoe®! $5tR3ethyl

t prepared by
d?an%%%% onof met hyl 2- am no- 5-[ ( 1- hydr oxy- 2-

met hyl i ndol i zi n- 3-yl ) car bonyl ] benzoat e(descri bed in 35

Pateent 4pRlol, %t'rm W>8@0 %%@Lwé%ﬁ@%@@pf%“ &g to

al kyl at1n agents Exarrp
ch};? 0%%‘%%“5 oRhaper) ﬁmocmlom Ex&nplea t®C Rits otld Uen for

sdt fuds 3 U.Iﬁ@é:hangr It i e ractoq
diy qi Sd m 2- oxoet, 20T dllsl) oe)?: Tcte with ethyl
pieny eneme ISEQ&?;}(‘“Q tﬁ@n Ilﬁddfar%l?% ¥igh a saturated

dl%mayaﬁaﬁaoswll)@boﬂ( 6fanicbhenzehToaciid) FSHage Her sodium

b
2 oxoet ox;% en(iscf/ iéné%gjié {'lﬁatFan%ﬁ%eﬁl Jressure. 7.0.g

yOfcad bBR§BED ealse4eht€2néﬁnnmr)mlp0$<ass&ums used .as

biig( tirg rm;h—;ﬂema{ ])ég{gé}(; &la520C are added to the 10
sol utigp of 8059 (2.47 mot) - of met hyl

2-amn
hydroxy 2 nethyllndoI|2|n 3-yl)carbonyl ] benzoate in 12

m of t of u ut es, 149g(4 93

ol ) d%‘Ut y# gm{#@t';fyf 3 obferiaE Ruer 2 -oxo-

(CAS 1%@wﬁwm&dram}mmmﬁ£@@blﬁinom 15 _

W2004 ol ut 2 m_of tetrahydrofuran

are ad%&g %&rﬁe%myxtt% %a?}%ggiia’ﬁfxﬂgke’?ﬁ?aﬁﬁ

hfugelutien afctidm n@dwm sSmpomo eofi rexrta eyl af B [ (2-

afeeays isRlodt Izq@l-qf E[&V;ﬁg,ﬁgf a

the mlyxtl ure is extr %CWE et E%k?g%g}byir‘ﬁ%egage and

.77 ml of pyrid 1ne 1n 100 m of dichloromethane is

added dropwise, under argon, tc 13.0 g (34.2 mmol) of
benzyl _ 5- (chlorocarbonyl) 1-2-
[ {trifluorocacetyl}amino] benzoate {(described in Patent

- Application W02003084956) 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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20 organic phase is washed with water and then with a.

sat ur at ed aqueous sol ution of sodiumchloride, dried

over sodi um sul phate and concentrated under reduced
prié8se®e7/deo2espurificatieniop -l ash chrprmypgggghyooooﬂ
on SI l'ica gel (toI uene/ et hyl acetate gradient = 100/ 00

£0/ 4 619 ayellowojl is
ob a0 ned %A)'lﬁ g %n /dme :|.umy ig diluted with ethyl

St%@@‘Bii{e E(L@BpEérAdi Hertd (m@dwﬁalﬁdloiddéous solution of

(VAN oI [
yI 1 oxy) et hylz%l pheno%xyl a‘ée{gef f@‘p@rﬁ%%l BYi gietdrlipgrout,
the sorgmpiic aphase hyils ZWaﬁhﬂd Sith a saturated aqueous

[ (s]o]hh?icﬁx@ ber Eoéﬁ!hﬂxlﬁﬁo@i heWAenzyd ) Ox%élﬁ]]lm pulphate

ci’llndo I zi n-3-yl ) carbony |benzoa ein 3
trEP? udT IRt 2 ei d whdet6 nedeted| chressurehan®hat solid

350}:&&&&:@&& tenpashWed ichtsd i £fedchobnd
néq“ er ature. Ee reacti oncnedlnumwlgfolﬂérde y flash
in

%Ee%va QQuBdddcgorst JWishlexanpshane / diethyl

blej:;trebonast egand)t hes nd xtair g 3ig% )washeds Wiidl 1Y bowder are
Jhe aqueous WD 2007/080325- 95
- P %60‘7/ 000051 phase is acidified with a sat ur at ed

aqueou#%ol—uﬁﬁ@n Sof mpolttaigsd wointdr ayeee @ul phat e and
then extracted with ethyl acetate. The organi c phase

is washed with a saturated agueous sol ution of sodium
chl ori dF3%f i ed Biover Gudi U <la phBenzntoxy) carbonyl] -4-

concentmemr&maéeﬂyﬁﬁﬁmgﬁﬁéﬁﬁoyﬂ}ﬁﬁ g (88% of a
green I IS {ﬁél 1€ Nﬂ 1

St ageC: ]{Jlﬁ 24n 21dY Tﬁ‘%’[“?]rﬁﬂﬁl?iny }phenoxy) acetic
100X 0etarn- 2, 1-diyl)oxy-3, 1-

| | indol i 1, 3-
SPQZ:EEPEEﬁE?Vnﬁﬁé?ﬁ%%hyF?%ﬁﬂor%s%gﬁégﬂﬁgsi% a7f added to
FHRIPSRLDEOR r PEL 1 T ge (48d 90.1870Y) (2E5®emmmytl) Bf [(1-
B@Sar(a-&@i%buﬁ:to %@&ét}%%d%&?} LhengeLlytion

og'e?%"%”oﬁ[ngilo&rﬁ%% d@t’fﬂﬁ({k‘ﬁ?)bbhy?‘) benzoy1] - 2- met hyl i n

{

ddl tmrflhoryddd@g@ﬂﬁrﬁh}ﬁd}pﬁ@{wg&@cetl cld@u df i ml of
sql. m_ of N, N methylformam e. After 30 -
81% l% O&? t§1'5“1(@0 el L o tHRIRE TR BULE ani The greixture
a@@@@me'Sherapadiyorhdﬁogr@mii zeall s e r sedudlicanbientatirred
t er at r hQuils. reaction.nediumis

QESQ gture, for 48 %éﬁ entl& JLACL drynes Bot JLhe solid

gred into a saturated aq ueous sol-t |
h§’ Fsgéﬁdsumhd%aé{@hduphewmm wrtdyls emeact efiibtehed and

etibykdacet, atse r I wmt
g ek wa& f sodi 333@% ch‘?or %]b@alned

sat ur at.ed aqueous solution o
dri ed E@ér =s8difufhis NS B oncet? 138 @d under

reduced pressure. The solid obtained is purified by

t I h LH20

gel (NERRGEnot (1 T or R ALECBaRA"353 g YasasLigrap (2-oxo-
yel | onepbater 2ade diytlaionyd.3 3 PRenyiHedarbonylimino (2 -
oo PRy LB he 10 A AL 1 Jbim (bemayl -
pheny! élﬁEﬁéFH};‘Pé’ﬁé@ﬁ}ZQ’Z—)mimhhmqmﬂe 1, 3-
oasymcabony ikl p( At pobenzoLaife! Uad. 8148 8 .1

sodlg;n ¥EdrOXI fe (1M i-on “of
ngoe0! 28TmAHY" ofrehaddieder bt @ Retinder argon, to 1.4 g

(2.08 mmol) of (3-{[(3-{3- [ (benzyloxy)carbonyl] -4-
[{trifluorocacetyl)amino] benzoyl}-2-methylindolizin-1-
yl)amino] carbonyl }phenoxy)acetic acid in solution in

8.5 ml of N,N-dimethylformamide. After 15 minutes, 70



stage E above in 6 m of 1-nethyl-2-pyrolidinone. The
WD 2007/ 080325- 96 - PCT/ FR2007/ 000051 solution is
stirred at anbient tenperature for 3 days. The

reect2007 /pglospsi s poured i-ntaolQ0 n of peterr2007/000051
cont aining 99 ng of potassium hydrogen sul phate. The
eﬁlpggate i S |solated by ultrafiltration and dried.
5 Wher

i Qb i 19fed SfANG codliaming are added. The
Chr@@atb?ﬁapgﬂlﬁﬂlSﬁ@h@@Q&gﬁﬁ Qﬂgga?bhfnt t?Tperature for
nme el | ow
bothePSRFEY obEa R Ras. O oFave 215ed b hour, 4.5
prrmbluc:tf i &, sratiufneethymfdﬁmm(ﬂ# tape odiddedy. nThf @eaction
Iy h t he _sus n .
'n%%%%éﬁ g %%&% éﬁ"&fﬂﬂ %ghg %gﬁggtﬁ.éﬁﬁfékéh $Mwith a
ob%%mﬁ:é@lte 1é!'ﬁltl¢@1l%t apeldbove iof Z@Qﬂlhm‘f eceabgnate. A

rﬁ&é@iﬁlt@@e'§o§ﬂ@ceﬁErTEa¥tf%éyéﬁmﬁﬁaaﬂgsﬁgﬁ §g£hdwater

ined i s then taken up in acetone |tere
driRd WAddr SEend armbcthens digest- aOyaPl div péwder Yellow

argowdéni hedobdhspdium salt, 3 H20, 1 acetone).

20nel ti p_oirbt' iﬁgS. 7C. 1H NWR [ (CD2) 280, 250

MHz] : 9. H>Hrdad s), 9.02 (2H, d), 8.16 (2H, d),
7.42 (4H, dd), 7.27 (2H, dd), 7.11 (211, d), 7.02 (2H,

2 a5 SR, (L 2500 endaf®h (Ahdey ik rsnspo 3-ono-
3. 25- 3. %5h§n¢r2m} diy%oq:BHB 4y phERyHenesagbany] i3dno (2-

By follﬁy@ 1;93 P§2¢gasesad t o E
of Examm g AL e o 3 Ry P S 6 0

di meri z %ﬂ%??i%?F4aSﬁﬁﬁo 3-
(nnet:hmxm:ar(hzowl r1zoyds - 208BLRAY hivadekiidien- (> M) is added

O MLt T
di @it aveged 35 EX s @S 3 D sdehwesalrt 0f43, 811- { 3£6, 9-hRthyl-2-

ré§$f§%ﬁ%§+§§?ﬁga?%§1d|yl Cé# onyPF]n%&%rred at ambient

}b‘?%‘(‘lﬁe%%%eﬁ,@eﬂ @ abpily. WDQ0DIAOBER5MegAum is poured
F¥H¥£R§@@E69@00@héﬁﬁEﬁbfpﬂt@@egoﬁ@al%e@“lg filtered ana

S oG48 BPLVER St HRDXFEaCTorlAS e nbP- FbaHA hBS of

| |mm§e1m}h§dbog¢h) keioaia f deser baded.n Had edixture is

/¥E§$ﬁﬁ Pleq. The residue obtained is purified by steric
exclusion chromatography on Sephadex® LH20 gel (N,N-
dimethylformamide). 153 mg of a yellow powder are
obtained.

MH+ = 999.6,

Stage G

0.30 ml of a molar solution of sodium hydroxide is
added to the suspension of 153 mg (0.15 mmecl) of the
dicarboxylic acid obtained in the preceding stage F in -
1.5 ml1 of methanol. The sclution is 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 Hy0).

melting point: 349-354°C (decomposition).



5 W21003084956) in solution in 13 m of

N, Ndi met hyl f ormam de are added to the suspension of

0.15 g (3.78 mmol ) of sodi um hydride (60% as a
divpezsdonogo3psl) in 5 nl -ofi1l, N di net hyptmymm)de/aboom
OC under argon. After 10 m nutes, 0.87 g (1.89 mmol)

of 1, 14¢ 1.0 9, 12-t et raoxat etr adecane
Cixanpt BT BT 580 N MR 1 Shrds dos =), 9.13
ad oz, E[he /. 26Ur(eH, s £9t,i re.ak atzm,nbs)ent'?tewperagur(e}z, m),

e?f]% ace %fe %?fg ; Zﬁte&dow nﬁggusaéﬁfgyég't aqls Us . 7.06

so(%ﬂﬁ;odddf, sbd B8 150 64 or badeadThe ,or gadbc (rmhsedcﬂs, 6.66
drigg oyer godiumygul phat d,cgpc ated yn
rettjucedagr eis%?e ghegpessdgg 8bt%gl qq%‘rl gﬁﬁulril fqﬁcrad(abHy 8) -
flash chromat ography on silica gel

(dm;eé&; 1e8edbape/ set hanol gradient = 100/0 to 98/2).

- 1.715 BN el | ow powder_ are bt a| ned. 20MH+ =
1099, O&EQI“PPF‘ﬁg the prodphecsdspemibed in stages E to G
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3,3f - (BxdinPld 2-4%f r Bwaipl¢@dermnacl, ¥4 are prepared by

2rret yI| ol tzine-1, 3-
i SR EEE SRR b ot i b Lo E%béﬁ%m}%g)?ﬁabonﬂ] -4-
sol (krbhlebraaoétyl] amﬁ)moﬂmeh)zoyﬂ. }-Be meitimsrl 1cuin’tcdurzad1 1-
i n,$ | f adighloro ane
o F1ETFS) SReteny e onRy abebdl o PS4
an%’F%W? ?e‘%ér‘aﬁhethéraEPFi'@E’Féat?h§°§@lemq1@ﬁ i ammnes
into a saturated aqueous solution of 30 sodium
bi arbOfate nd §x acted wth dichl oronet hane. The
oréﬁmmw with water and with a -
sayr dbddoadngouthes opubonsel Medidibiedd oxmdeta@élseda to G
OVEf S H;I'R'I Sulghat nc gtr d der reduc
pr(gfssure e I‘%él d%(}e: tl%%ne |s§%§r| e?roe %I% rf'éi by
chibnexrbgrbbdy on Sfl i ca3gé4= ?\ileih9+3ametla©mfhenhamél) -1-[3-
gr ﬁﬁ’ét?l%xycé@gégyi Ppﬁyl§l] 1911@328 {6.7%0@3] ﬂ'@ilqlreanﬁ-e

powder i s. obtai ned ng-poi nt:
WO OBH3 25268 - becmzmaéw GBBBSEEQta ¥ cadaptlng the

3 garotiaccﬁw &8sEeibédXd&1€tﬂa&dﬁ'ﬁﬂ ﬁl:ﬂéatlon W02006097625)
% %I m%ﬁéz net Qg i ndol di yUcar bonyl ]

}buls’i hZBt t*hEi 8?m§e¥ﬁéa%oP&FFBH <6 0.64 g
(0.75 mmol ) of the diner obtained in stage B above in

t ey engg. of 1.51 m of sodium hydroxide (1 M in 4
m—oﬁ%—d'mxane is refluxed for 17 hours. The

r it EOAlawingr £he poecesseat descyidrafhett atdgeserE to G
di sBokxaap ELB vt ef exdflpPet &0 t1e RUdDERRR Ay 248mBYi%htion

pot Ssi um droqﬁn sul phat e,_an_ ofange grem p|tate IS
i ned,3 hoxygaiheay hhod t harees PYYnashég Tl goro-

mmcﬁétpmbmﬁe@] Bénesyymgm&daa@qmr;rsab} §g§%r?tl@1 -gl-\yle_ 1®berkoic
e na

% %@ f an_or nge owde St a ‘f#
it feothppnde RES 0¥ ofaSPRFLRA uFhEal Prpocols
th&sxm:imedmmf p]atbhtmapﬁlmdtmanhmmmﬁd:e%lzﬂ\n #bth the

{ N SHSRENSE 01010, 48,9 (.59l ) 10 20 i of 20

mettran ron is concentrated to dryness. The
solid is taken up in acetone, filtered and dried, to

%ﬂ@ 91(6%)5&{1@ rgdypoyters (4li SgQ{:HQhé@U 2-Qiyibis-

poi nt: 193C (deconpositi
?%-Pmmfcagbﬂyézﬂme)w slej;mlzndc&)lzmeaol 3-
géﬂ&y%%c;aﬂb&gy?:(%}z'hlﬁg%)enZo@Q 8CQEI)(3;_I gr 88d45)1 6291
broad s)5t3%0-3. 68 (12H, HH &,%1244 (441 a’i.“}ms-"og ! ]{]1[3 (2-
(4H, mMhydx&iy< tibxg) beRPof haminds-Di- m@(ﬂ:'[l':ym:lﬁfﬂdllz:l.n 3~
of 3, SF'éﬂCéﬁi?éﬂyﬁl'benzoate
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di yl bi s[ oxy- 3, 1- phenyl enecar bonyl i m no(2- et hyl i ndol i z
i ne-1, 3-di yl)carbonyl nbi s(6-am nobenzm c acid)
St ageA: Met hyl 5-[ (1-{( 3-

35(cacmmpo<3/()b:eﬂzoyl ) am nok- Zimst-hyl i ndol PCTFR2y3Y /000051
car bonyl ] - 2- am nobenzoat e O 95 m (6.80 mmol) of

tr Iam' e and 1. 40, nmo of, BOP, are added,

a0 Y ot Qoo mart, SesoB Obydzsacoqsse dlspersion
SH@'/EREQOWsomﬂﬁdtpoﬁtﬁ&nglég 4 nﬂ@é)seﬁ_utlon of 0.4 g
- - oic acid in sus si-on in
Lﬁgﬁeﬁrﬁ% or mam g Aftelﬂpe%glrﬁnut es, a"ﬁlﬁo(é 6%1 ((3-
mml’c}rcexyblmtw1 Pamimab-3- {neﬂ;hyllndollz:.n 3-
a n cayb
S Cher Paer | P RaRoRrE (ko ¥ GETBERAREA058) ip 145 nd
moff NNNAdlatcﬁbvﬁﬁpmamﬁedeum@ead@monrh@t r 88€E¢ti dhfter 30

MR AR &S, S@'iﬁeﬁllfQﬁ. i@ Prﬁwg mtgaﬁgﬁ% ﬂwaﬁbgﬁ@a:%%%%e is

di | glg,q(lh eth acetate an

ﬁfg‘iﬁg Ut % HFEYER {‘Jﬁ‘l BeehrBoat 80 °Fhéogr dakonr -
phase is 10 washed with a saturat ed aqueous sol ution
ofTﬁ,odl um hI or| d&‘ dri.ed over ym sul phate a

concent OBnFEFAL Py F & PPFES quE OTRe W3 Ty solution of
omsairmlﬁricakacm amdacthenenamdutdenid i ekeéredtadd with

drd 0.86, 79

ot A red ST S adi's, S, Bae HD g gien
qﬁurqt%@] ﬁgugopgl_s[qlgmw oqglbgﬁgéym) _blcarbonate and a

ar&aﬂ.ﬁlra?té@t té)d'dé&ﬁ‘.@ I Z2bMugikh) C@fbcgﬁ/dz)@ﬁné?l@to%lﬁé(i 8ried

pot assi um carbonate di ssol ved i n 20 4

O%?r V\/a‘tgcoéil a5F t RESs uSpERERGE asred. Bpdgr( 1reguced
mpﬁéS}SﬂZr@Et by1355<_i((l?£€%13 T, (o]} y&gw&:bew& 1bs obtct’:llned
n car.bo no oa
P BB e s Beadeh 3 GRS SR o
atN,d\ﬁthermthmk@e:rmm@ef@mdl 2Ouml iaof gmedbahby, to which
berayes &5 F@@ﬁeﬂhégc)‘ 6% ?%t%és*ittﬁg %}Boﬁgpw is added.

actate and acidifie ar solution o
ScAiFtUEeacia. SHEESD FiraseBbiratsdmmreratumpe for 3

Ordlﬂfﬁ C Ph@S€oh&enbshedanicbh @vaaldy Atk agb€O8Se obtained
sol uti Ior|d dried ov

C r. sodj
sdsphvé?%’%‘adt}&%ﬁe‘éﬁPEXt W £ 80 RS Ciw es3ugtve 0.30
The 6% ebtaiyellos pakdarup in ethyl ether and then
filterggrand %r %d 0.61 g (84% of a greenish yellow
powder IS Obt Al ned 444.3; nelting point: 278C.
35St ageC: 3, 3' - { Cct ane- 1, 8-di yl bi e[ oxy- 3, 1-

phenyl eg@gg?ébowl | ypehy 1ﬂet:twéﬁ\m9152kpf J.eényl 1-[(3-{2-
diyl) ca on I ] bi a( net h 6-am nobe[}uoa
2007/ os %YJ sbbexy bevzogéiaatsnol indoliz

rmol ) oflbmlyi};aaﬂs&:iﬂplﬁbéﬁﬁo&(:a 3
enz ani | | n

en‘i%at@ i's a‘H‘H%g)o &) déFe%ﬁ; Z agllegny‘iﬁ‘)f the
g_]aaﬂgn(:_:b:ﬁ:bfnm_l%o@ E(OdIG_lSﬂHrdft‘ydﬂJt )I oef (rﬁ@@hﬁ{s :a-?mlno f5 [(1-
i sper i ien e | of .
N fieliatndt PirR P L SRERET G4 Ret Byt a8z n-
mioiylJofarb@nyd i belwacaeee i @dded. dhe oyindtdimes | &t -20°C
heatged- aﬁléggﬁgﬂr Fhdoprs-+JBE LBagti.Qn {@d' rJr.lr'::*ccéd for 2

acidified wmth a saturate aqueous sol ution
hours at -20°C and is then run into 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.



10 pot assi um hydrogen sul phate and then extracted with -
et hyl acetate. The organic phase is washed with water

and then with a saturated aqueous sol ution of  sodi um
chi@riger /g8 egs over sodi um gyhphate and ﬁ@ﬁpmbe@wgooosl
under reduced pressure. The residue obtained is

di ssol ved in the m ni num anount of

N, Ndi et hyl f or mam de and purified by steric exclusion

c(:flllr&rrg_tsnggh@h%/ oncSephadeséosso l%ge 1f2 d:.yIll,b:Ls[oxy 3,1-
, [ or na of a.ye

powder gg&'b%i%?ﬁ‘éﬁr%?’aﬁﬁ ég é ﬁ%’ﬂ't"?ﬂ@’lﬂ&lﬁf’ 1,3-
213C Sligk) Eafb3By D] }bismdthplhgdamindbettol)el)s

by PeaBorba2 "6l sFRITP ARG ched gt pgaion 1

i PBlnl isf addedatd tlEhescsbhtutonoEs Oc@Acent f&t4Rl mrool) of

drynesgs and the 23%lrﬁ Hhta Pfd%5§ ng}bﬁfoﬁﬂlggﬁfgaﬂ r\%no]

acetone, filtered an r|ed

-2 =
 aree gt hiwdel 188 odr viky sarbongl Hbenzoass (stage of
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N, B hysd hlsh or paniide)m1 30wel i H%ﬂﬁéﬁhﬁég%mlde at 0°C

deccger%o& tion).  1H NWVR (CDZ%ZS 250 ;g
5)U4E 1 23991 ; a“iﬂe &SR ion e iin B’§°€E‘ff @d. After 15
7.0 db, (8125 mlg 70304 8111'{3:0. )(4d4d, theoatbriound 18btained

d 0 dd 2H, _dd 2 (211,
3y (Sesd) B SEa ag %%ﬁu%o bancal o of) -
1. @Bnqtlﬁslﬂf&imamneie lebeanpdiésdss The 4m1x\ﬁor20037$ 08@3x®d at
1 o 7 51 f

dgocrfggggﬁﬁl%tégggg 'ﬁx}’ QE%B\% r&g‘%ﬂrﬁ)géfm es “é%d £
t F UL} ot sr@gﬁ?w%ytemﬁeraiaﬂfﬁorﬁr& &St tyfren run into a

2 s’ﬁﬂu’hﬁa@ecﬂ{ lal¥dous solution potass:.um hydrogen

d t hyl i nd I

HRAERS ) Bbks St ieiene 1rbra %zaﬁml@ £L 65796 pashed
apqd'rcumughh/ alkyhatwatgmgands d@EMTthSeRthauBGL b the
a'peea%c’zl% 4- 8%%@&?61;12*15005‘99&%&61'5 steric exclusion

1 ehepYan g siphy noetdmne- Sephdidaxdky- 3 LH20 gel (N, N-
phﬁriﬁ/é tSRECAS BRIV 447 noégo”ﬁbhxls'tlr%q(’ldfz'i‘eyélf’ow powder are
carbonyMi s(6-am nobenZoic acid) Sta
‘-){ii'%a}jﬁ? Qi n- 2-yl met hyl ) ami nol car bonyl } - phenyl
?geggt &neﬂ)&% oAk 662m0bY Qdetbmpbbykaonne amd 16919.6.
no
of benzotri azol - 1-yl oxytri s(di met hyl am no) phosphoni um
hexafl (Eragh B phat e( BOP) are added, at anbi ent
r g .0 . f 3-
aceto a%gnggiuggg%} |g19tsio%&ﬁg%n f% ggo%fﬁ n%i&‘i@ t% 0.21 g
di %k oreehanef Atherdiverni piptednel. B gstegso fahove in

ofs 21 am@orieiﬁaﬁﬁwrzgﬁsyfoimwéﬂy Ofnin 8HQ MhiQfure is

di chl or onet hane ar'e added dropw se at OC. reaction
eSS A% owkBPE8nE et Eﬁﬁlpﬁé'aﬁﬁt?eentf‘%%rrp’é? ateerand The

th@hdﬁldﬂeﬂeﬁﬂﬁm3ﬂ%ﬂﬁéur@§ Ih@or%%ﬁlﬁn EdidetSne. The
di_luted with eth acet ate.and extract th a

e R LB T bR BPTeBurmd e borks 91 ¥Re73 mg
or (¥ )c phaseye Kl aovaghewdadt idhssdiunatadtaqéeass H.0) .

sol uti %lq_f J&g% m cl hI éé@l@ dried 30 over sodium

sulphate an cen ed uhder reduced pressure. The
resi duéHobMR; r{e(dZDﬂz%@rl ghedMHglf:| &I Tchidmtagr aphy2 (2H,

org)si | Bcas 9§z, d'gpl Orvogé%t-hﬁ"ﬁ] (38,0 9nf44% L. RAs51 (gH,

brown syrup are obtaine s%_pﬁpls Gsed™as it is

|ﬁ‘)t'he7s%@)s%q%nt(‘lﬁ'aglgo%@l\/ﬂl 1(2H, dd), 7.07 (2H,
dd), 6.82 (2H, dd), 6.63 (2H, d), 4.49 (4H, s), 1.98
(6Hf S) . ’ .
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mol ) of potassium carbonate in solution in 86 m of
wat er are added to 11.5 g (0.43 nol) of 3- :
{ [w®Yz b 6t no@o yhget hyl ) am na] gagbanyl }phenytmpﬁbabe/oooosl
(stage A) in solution in 340 nl of nethanol. The 5

m xture is stirred at anbient tenperature for 3 hours
and then concentrated to dryness. The residue is taken

UpEkamsléy| szetatpispditie psQUyct & neyjsalifgedane-1,8-

hn . of . I I tion, of dr.ochl qri c
ey iR o3 TRrhepk Lapena e Rey i pe oG nldags i, §- a1 -
expyaidie 1D, 3 hdtplearbonyil) hbekslgl-andabblenzollee acid)

or gani Cq es are cQnbi ned an ed with - _
sat ur at eggggueous sol'ution of go %?n chlori dg a“‘18° -5-({1

dri ed oﬂédlsbenuhneuhwhane)aﬁhe°§omndagbﬂ@ Ped]giytrddin-3 -
concent f P b ¢ is washed with ethyl ether
andfllf g ??fsbﬁluﬁg}a6315 (659 of a white
so¥i#Bar@ obthined. ™ = 9po. EaESSPEgeCEerEﬁFSBthI 73 g

(2(13199M1ﬁbﬂ)n 25| mewyl:) 2'-bis(di hen%lghosphlno) -1,1'-

n;?ﬁ car bogyl }p[ gnox ) et hyI ] car barri 90 7
Bnglﬁlum e (5 /b%l:?speF‘lonl%?cﬁl)‘B% of

adldeﬂz@phén@nmaﬁméo t hadsol ot san ofmgl8. Qogs5678. Bmol) of

ke i Ear A EatR e kel o it e T ) ST are

argdded Atpertle hsxulutﬁzenoog (20..210 gml(ﬁ 68 2@nol} of methyl
teélalhyﬁalsi%@tegaﬁgmﬁ@é r‘gataqlg,?;ﬁd%%dgd and the

m xture 1s heated at 90C e reaction '
e} LT RepeU e Zo8t6 mdtﬂeﬁcahaetihelm xPakenfs Application

exwoach edonets) et hyin acetzat e. dhe Orcgﬂnicaﬂhﬁ&ﬁ:duﬁs N, N-
a satyrate aqueous So u %g of sodi um 30

|
croPrEay L B PBARbYE: R A bharE e GG Gt L8 then
unldeate@dtatedlmnessmcm ’Ehehqsmmluctrhes paactied knyedlum is

fl |

(d‘?%%?g?%?re %%[e%%\( e hggﬁﬁ;g Y458 S io6hy 35FTaES- The
codrErnees Widsar dsobvashed. Whikht watdz?. 2nd \fthen with a
ig@%ﬁ@g%%%é %OLP%QEE%?%&?O‘Q@S%OFR"{“ shipeigk. 1t is
( [%W@dmezr y?ﬁ’é%ﬁ?l )%nmt@ar béh}FﬁﬁﬁGn@@é efRyCpntrated
cafpamatgnedsl @d 7Gg mMeBl ) oBLachl orzpacei®nes8Nd48. after

g (102_mo of Jithiumbronjde in 100 of .
QBAOREIVRFo8 | bY 1 of IRRRedChBPmaBoRGAPEY ThE neiddes ool
i s{{polmedefatbhyhateeret afte/ tagiecsl pase oxaddsned £0098/1/1
times t hyl el at he_aqueo >

corBonll a3 o 8T fetn o SRR mpyaer ave
sopEabmedf quaternized pyridine in 100 ni of

acetonifmt l.e 455 refl uxed and then 17.8 ml (0.13 nol)

of triethylamne are added. After ref | uxi ng for 3

hours under argon, the mxture is concentrated to

drynessstagei 8: pMHiﬂﬂrl nﬁom@ﬁetsawlthﬂlﬁbxhaaazbﬂ 5-a] -

vashod Whedas APyl ehmoRtzel henanite Ao iteme °

ché oml def. Hydedach\lelrlsx)@uhp]s L&tﬂ‘hiatt e(nnd) capeentiieiedo the

35

un C r re. o | i n i . .
[TPELatEOUTEe RUE0Y fa UIF A & <08 BROEE LBrained in
of stkagwi e a@@\@olmrd a mixtuztﬁo oF; 4felnl ngfpdichloi28€thane

St 298 EgBefizy, ?(n%{h %’l{Zi'lzie%eEﬁ.ea orange medium becomes
but oxycar bonyf | am no] et hoxy}benzoyl) -

we@ihl;/ i KE886| ,az],dn tjle}} }@apggﬁym)l.tgte forms After 1 hour at

ZMiéﬁﬂorﬂﬁﬁﬁéﬂéﬁm nt"t\.@@zﬁﬁbélﬂuﬁ%t@ i§3 EﬂMQd and
ridine éer Ht

Ot | FaBBag: e Fndsrar e g o aricd finder vacuum

carbonylIphenoxy)ethyl]carbanate are added to the
suspension of 9.27 g (24.0 mml) of benzyl 5- 30

“(chl orocarbonyl)-2-[(trifluoroacetyl)am no] benzoate in

180 ml" of dichloronethane. The reaction nmedi um t hat
has turned greenlsh |s stl rred at anbl ent tenperature

r s o T e 1 o o
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2007/ 080325- 104 - PCT/ FR2007/ 000051 Stage F: Benzyl

5-[ (1-{(3-(2-am noet hoxy) benzoyl I - '

am no} - 2-net hyl i ndol i zi n-3-yl ) car bonyl ] - 2-

[ (WPi BDAGY0&068REI ) ami no] benzaate 6 16 m  EET2@RIVI0) /00051
trifl
6

uor oacetic aC| d are added to the suspension of

8 2 nz

§1%0 % 850 b8t ?y&aﬁ% n‘il )‘gﬁ%&of’& M}Bgﬁfeyh}orlde in
anther@rmeblﬁyhnndchn:H podrddr.car bonyl) - 2-
[(triflygroacegtyl lam no] benzoat ei n40m of 10
di chl oronet hane.” "After stirring at anbient tenperature
for 30 minutes, the reaction mediumis poured into 1 1
of a sagdagked ag us sokugiQ diy ug
The prec pi tate |sl@19| I tergdg ngﬁf:gﬁtghg_ g]uah?aiﬁgq%g& 3,1-
wat er aﬂi’i PELRngreRbenyddBiseimidare [ okt mmdm-a'ls.B-
15 to obitglBadbbngll$RYhs (%t&ﬂeld-@mmzoal\étb =
6582 nﬁltln pmﬁ %
Stagy & 33 bx8butiiethviamine, 0.63 g (1.2 mmol)
gloqﬂ_) myﬁOPmmét loarse- 2g 1-( gl ﬁ|40)r<]rymc$1);]j- IOf methyl 2-amino-5-
n nQ nethyl in i zi ne
D e L B K s bT F) Py Bar gty Carbony1] benzoate
an@ﬁ%] Béﬁ@éats@}ccﬁsﬁlme](ﬁ. 914ndm)l p (Eftxteranetchﬁllaﬂtflegen, to
an@h@ 63 4 | ) a
OdYO rrml)gléién gfn?ﬁc?%:ol (rﬁm&?)é\écl :E) s‘cg)? ?i’% Eiécggme 1.8~

KPP YE HLI foPRBAPAE. aaFider ( alsam@h@t B32)0igpp.5 ml of

(W%Wlﬁ)yﬁfobﬁﬂiﬁbne After stlrrlng at ambient

%‘% ‘1& no th benzo
e @F FEBRFS | A0S 1 )N brorg 112 2 r|2f4| Mce?m;’ﬁﬁw is
nojddéenz ddtteri szaddmdlrsThetheaoiaamtmdl megianstid r péured

o A £ cLEOPEC L MCET D9 OIS, TR SR

medi um i s ate
}i 9 eaphpdaveti eramr tareh ttherdiried ginded. #dcuum
g 44489 -0f @ROrNGR [
p0| nt : 281%I §5 St age c%?@%d%%%%oéﬁd;ﬁé '?l%? minimum
LH?%[P %é\{ﬁ%i-ﬁ“éf j“l ﬁﬁm%y@d% and pur:z.f:.ed by steric
pf&m.yh&umar tiriaigt=blpt byl | sdghhakre- Iz W1 (v, N-

105. : P 007/ 00
récarggoér_)lyzf n%ms?%g Rn%"qf I gorg%c%)t yBF&m PR RERES dn the
th)mﬂﬁa an batowe pxﬁw@eﬁZ g (0.30 mmol) of 3,3 -{(1, 4-
di oxob ne: 1 1 | 3, 1-
5I g)ﬁgng\?}gﬂaalrﬁ%ny i Lﬁpﬁg%ighe?ﬁkggﬂgéﬁu Zi ﬁ;’y’ ogydl yl) -

carbonyl] bisi benzyl

6- (trifdemgoacet yb):am nO]:be.ﬁZDﬁé@émwﬁl 031&% 1019%%%:;6 -3,1-

anmoni u prpate int presence o
mni‘%_ﬂﬁ[ﬁﬁ %ﬁﬂ llaqy%. pgotl F-glpyridine-1, 3 ~diyl-
Amihlbnjﬂt)ﬂ)ﬂim(mﬂeobénﬁbiéfEﬂlﬁpf 2 hours at 10

L e atu The m xture is filtered and
concentratgg Da‘%b%sglys%cﬁ? % dbt awk 3% fglded to the

30

35

(@gd.r\.t’qmmﬁf'e)o 034 agyéDl.ow mabild. of the dimer obtained in
~stage C above in 1.5 ml of l-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 is 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 u gel I[gradient of
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M+ = 1219.5. 15Stage3, 3' -{(1, 4- D oxobut ane-1, 4-
di y1) 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 §@) 28aPBAABDE2Fbi S(6- ami nebanzoi< acid) bet7rabodh /000051
sodi um hydr oxi de (1 M are added to the 20 suspension

of 0. of, the di mer obtained in stage B
ab%]\?/gé?gglé) n(i%%é’f WBERAAOI 20%h® ol Mt | FEIPQUSt isqlatEign of
andeonitenpeetiated feduchthomr . (emle arc%&@mf@hm@ﬁm i8.1 ™
po to at aqueous, sol ution of, potas
ygﬁggﬁgsuﬁgﬁgt@%BEAf t%%r %"frqorr%ftlf“bn ARF == r yT n965?3 to
th%% %hrpﬁﬂamg 6b8%&) ned, a27eligw( d8deal axregicttiained.
powder mie obtagngd. MH+ = 1027.7. Stage J 30 The
final product is salified in the formof a sodium salt
by the addition of 264 ng (0.26 mol) of the
di carbogyage BCi d obtai ned above to a solution
cot ni 0..50 of sodium h dromde(ll\/p in5mn
5] C?Jf q TRE sBPAEIBN ey | i Zed™ Thés added to the
Iys}psmégddentlsmn icef 354t ak@P Unpowlﬁ mﬁ@lp\r,:?ffltlgl@rggcgggoxyhc
a ye owder sodi um
QE%%YS& g 5585t D3 o(voee'conjfak&l tFohytiop is
ZWWMEQO@WQM§RMWCDOGBSé1ned is takeﬂxl'l-dﬁlVRw th
[(a@é?t)@@ 28 0 ), 1 H 2
e o 2%@“}‘%"5’19 SRoSEERY, 3 Hi18Esel) aph rica
vacyym (3% 587C, 750686210 GEAin BB 18y O9F (#Hyellow
?4llﬂiaﬂiH n?ﬁ (&-Z%ti’déilérg s&jﬁ'& @ 63 lgétl(ofl) waéegi 9?4(é|§|
S),. Exa{ﬂejli HHS PO dl%ﬁr?sgrt of " ’
38 NMBar[b(@maDwG[ i BBQOMH*zman&{}Z,Bh dize, 08)-,3, dl-qhemyde 4)

n 0 i mho(2 hy|
i %gng)z?ﬁé 1, é; 8Ec‘itaar b(g"rz@f f |CBI s(g &/ nBEnz 8 c abiQ§-7-74
stiddea ) 3' '{Ga}béﬂﬁhbl@illm ﬁoétlhanezz sH, m), 7.00-8.00

dlwmxybsoadp@qnylgnggar @@ﬁyI% 1.70-1.85
4:}%/ doli zj ne- 1 3- g%%/l)car onyI nb| s{ Ben’z I 6- )
[ (% or dacdt i heéhzoate} 15 0.18 g (0. 70

- ol ) of N, N - d| succ:| n| m dyI car bonat e is added to 0.92

AN f 1-
g )eﬁr?'zoytf]]n i n§f [1 - {%E A1doifathane-1,2-diyl-
% F’)‘fia[rlmm 2- Z»t{c(ettrhdzim-dimo@iyl )gl m:asrm);l bepn@ayeéﬁg age

0]
dca |folfﬁélﬁ°2"?§“ dal%e L %.‘%#!‘u%*% |ff%ad+%}°%rhsﬁ¥%]}‘

é emincbesecdiuracidd is then diluted with ethyl
aB?t aﬂcﬂlouuaq " eBLPAL A B re&( hed
O%h th acggéate gnd dri ed, Qc.*’\s'/%éﬂ E@ g % G to
a yelﬁiﬁ@% Exonple 5 % es prepared by dlmerlzatlon
Sbagemex 18/} { Carhanybbes[[i(1-aeehbARR W25 (1, 5-a] pyridin-3-
yl)carbonyllbenzoate (described in stage B of Exa.mple
53) with - 3,3’-{ethane-1,2-diylbis[imino (2-oxoethane-
-2,1-diyl)oxy] }Jdibenzoic acid (Example R13) .

MH+ = 973.2; melting point: 281-286°C.

Example 54: L-Lysine galt of 1,1’-[octane- 1,8-diyl-
bis (oxy-3, l-phenylenecarbonylimine) lbis[3- (4-amino-

3-methoxybenzoyl)imidazo[1l,5-alpyridine-7- carboxylic
acid]
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di yl oxy-3, 1- phenylenecarbonyl|n1no(2-

nmet hyl i ndol i zi ne-1, 3-di y1) car bonyl ] } bi s(6-

30am nobenzoic acid) 1.45 m of sodium hydroxide (1 M

areoapided/oeoshe sol ution of 1360 g (0. Zzpawpbk2@b7yb@og51
m .

di mer obt ai ned |n stage A above in 1.5

1- met hy The sol utign |s_st|nred at

anb) ent SEeRBehar BFBYEOL: 26 - doctames 1 e uaie GHy-3. 1-
nenhumylenpoarbdnymtmlﬁGO]BESQB~WaLmhuuaMyﬂ4ﬂFﬂtﬁﬁﬁluoro-
ny, h r,

orSr RE) AIERETb K599 md de Uit sl gy i te - - Carbox-
20D7¢©8D325 107 -PCT/FR2007/000051 and dried, to give
155 nmg (73% of an orangey-yellow powder. M+ = 971.5.

Stage C The final product is salified in the formof a
di so#t uR sallt5 - 350med) (0.0f6 mwstddiote t hareli caddedyl ko the

ack@sbhaipgd 4 Stageg B @have nﬁrfﬁ)adggd QOE“ ?Bwtgﬁe 1,8-

to a oluﬁlon f nt ai ning O 51 of sodi um hydr oxi _
(9w 1Res f gl  benzpateRcithal BRI ORI  in suspension
co:mrennsa?eld tof grdﬁgﬁﬁor&gétﬁahég |3I‘He8k&ﬁeéﬂftic5‘n medium
a Iltere an rie glve (0]

S aRes | HARIERERs [ e B P AR 6 neyanogen
35ﬂ113519103¢ densorepinhdJ ofhe ]rfeibl-cbtl\ll‘vﬂl iED%)cZ)%@:,erﬁﬁ& and the

Tl 4H S)‘fhgié 4%%%&#%? %ZQPfﬁ)ﬁ'&d After

7. 9051 ¥DHg ddpt 7@@1289@ (BempBrakure) f@xsz 3 Zbugsl), the
6. Jﬁéa@tf&i(4iﬁ|edﬁrilm 1%5 41:1.1-152 (ﬂﬁ:o ”)a 1[3? ?(45|queous

npl e 44: D sod |un1sa

S) .
13%?f% e- ﬁfz o +%Ws ?Fﬁ?ﬁb??aﬁﬁoetﬂﬁﬁe exXErgry efoxwith
y -8l dh drenyd einenar barhd - iorgaa(iz mphhagkl ndgl ivideed, 3idh a

[ | nhi s(6- en20|c acid

2%%8%%{%r%%ﬁ(0%5(38ﬂ tl% rl i ﬂf soalum chloride, dried

&Q?E%/EESEEO]MM) Zt:;i_énoxyl)caaa:mtee&sw gixythdd. The
r - i n- nz e

(s ;'ejr of Efgﬁ%le 42§Igre 5%3%%ﬂﬁg?¥lonmngk gb%heo 88 g

suéﬁgﬂ%ﬁﬁ% dfwhaite gsedlde nol) of sodlun1hydr|de

0.43 ml (5.32 mmol) of pyridine 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 saturated aqueous
solution of potassium sulphate. The red precipitate
obtained is filtered and dried under vacuum and then
purified by steric exclusion chromatography on
Sephadex® LH20 gel (N,N-dimethylformamide). 0.42 g
(49%) of a red powder is obtained.
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30 (55%dispersion in oil) in 400 m of _

Ack7-di met hyl f ormam de at OC under argon, followed,

after 10 mnutes, by 15.4 m (0.10 nol) of tert-butyl

2-W0 OETLYSO B25 The nixture isgstirred atpefprePbo7/000051

tenperature for 1 hour. The reaction nediumis dil uted

with ethyl 35 acetate and extracted with water. The

organi c phase is washed with a saturated aqueous

Scc;'lﬂh&@ Q&dsmdmmemthcﬁ.r :j ﬁ@taﬁéli@%d%/ﬂb&@éitémﬁs a_l_ciliqded to

S at e -and. concentr at under _reduc pressure. e
L{-’}?ee T RR G R nouﬁ‘%i ) 3%-560 325’-ef 1@%6 compound

- RPYFRROD71006808¢edinl sdprapyin el hel, offi kizaread @idl of 1 ml
. - o , _

gz%@%ne ?rg%ié.erﬁ?gﬂg_aéé#ﬁ-x ?rfix%uq:eel %% psoé’\j‘.jxel[édlva'._l: ambient

U?%TH%?#&%?@Ifﬁéoﬁiﬂﬁﬁslaﬁg then poured into an agqueous

arddml s oy b%%%@smcse%g&ﬁaw? Wt W Of, 26,0 95 ormed
(75.9_nmol ) of "tert-butyl - _
{ Poyr Fgﬂ:@?e?v meaRRehnY Hel c #eE 6y | 3phedtipHaciidae, vacuum

6.5 30 °¢ B3rhe npBbAuEt &kl PeaFRlLN O RNEPLe IolPohflodraphy

nmm] ) ~af Lithium brom de i 00 nj, of acetonitrile_ 1S

ret | Egeéérf’&a%’? hE)ﬁrE. #i%ﬁ‘a\la-’_eerf% /I RebhegoLHBr 02 M
t cadwent sEhperat uLcEE arwlmﬂdzﬁ)lh i yich oica\aatee/a@dtaeﬁhykile =
a et es_are _separate The, .
aq%ﬁéﬁ)? p gsggﬁggj\%gihedp’ %%e% Yﬁxe%ﬁyl&%‘flélceé%’at uich is
26HEgplnEd 9 nuly) of thet assimimisambonakeocane added to N, N-

t B a8 PSS Ede Thang Okt QL1 5t NigAt ed aAﬂn%gléc?fzéo ml
ethyl 2

hours under argon. It is extracted wth
a&et aft e he THRg &SRS sohpakeadwiien filtmupdt eWashed
aquistusvsdttand @fiseduHaeehhachity A ik @Velo SENETY ng

sulphat e and concentrated under reduced pressure. 7.0
g%oft%l rbee(f‘ & '50Tid are obtained, which solid is used

as it is in the acylation stage. 256MH# = 381.5. Stage
CymPenzylyga- [(1- 03- (2-tert - but oxy- 2- oxo-

et hoxy) benzoyf| am no} - 2- et hyl i ndol i zi n- 3-
yl)carbonyl]-2-[(trifluoroacetyl)am no] benzoate 30 A
soluti @tafe k2.4 9 (32.6 mol ) of tert-butyl (3-{((2-

met hyl i ndol i zi n-1 -yl ) am nol car bonyl | phenoxy) acet at e

and WD 2007/080325- 109 - PCT/ FR2007/ 000051 hours. The

r @acx0izory medd umz i dmell J gt ed WiII-hLﬁ:ihyé_ aget ?h@lda%!ald to the
pQuUr. tQ a satura agueous. so on sqdi um
b%glg’ﬁ%é{na & A??er E]s',égafaat i gog ci’;]y ‘%‘ﬁj i nagoutt,%ec heSompound
ocgaFiiqgshasiar | stwgshed wighoee satmr at edl aquousatber. The
SQlt fssodi i de, . dri : i . .
SolTaer (SRR s Pt e spia io
s&RFETOPHRI ABJ deetausbr bEHl baredsiand aduhedpwndere dvadyuum,

f lkaslyichy w%r%ﬁ%b&ia&l i ca gel (dichloromethane /
di ethyl ether = .5). 9.0 g (38% of a yell ow powder

are 10 obtained. MH = 730.5; nelting point: 200C.
SMEgeD: (806 3w 8h[ kRBerzylsaxy) earbomEdhdt A) .

Example 55: 4,4'-{Ethane-1,2-diylbis[iminoc (2-oxoethane-
2,1-diyl) oxy] }bis{N-{3- (4-amino-3-methoxybenzoyl) -2-
methylindolizin-l-yllbenzamide} hydrochloride
Stage A: 4,4'-{Ethane-1,2-diylbisg[imino(2-
oxoethane-2,1-diyl)oxy] }bis{N-[3- (4-amino-3-
methoxybenzoyl)-2-methylindolizin-1-y1]benzamide}
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[(trifluoroacetyl)am ncil benzoyl}- 2-
15nmet hyl i ndol i zi n-1 -yl ) am no] car bonyl } phenoxy) aceti c
acid 17 m (0.22 nol) of trifluoroacetic acid are
adre ooy Adeosaspension of - 7196 g (10.9 npet)FRE007/000051
benzyl 5-[(1-
3 2-tert-but oxy-2- oxoet hoxy) benzoyl | am no}-2-_20
e |ﬁﬁ%l|? ne%yyWTEQPboﬁ§lY£248t5413m1ne} and 0.38 g

[ (tor :18;5 lmmcﬁa)ﬁetd’f ) GB‘OF;%] t&?ﬂ‘goaeiﬁé@5 é’ﬂt@cﬁ%%s:.vely to the
ti oronet hape at ient te tur e nj xture
be%bﬁgglﬁéﬁ?dPg geﬁlf d 4 CrHam ﬁ on %' gl?FQ%EF 1,2~
fdayiHNHWEmrnmimemeMEEmedztD dtthssy]THébsnbdeZS acid
?%§9 S p t-h h [ I
drl 5 d RL@T 3%" 4}Mm§_n %Er a%@lggﬁhg\%&gpvlfto?%%?u%e After
= mnunesm t9 nft poiont : (23815Cmmol) of  (4- am:Lno 3-
traefe3chedH hane- 1, 2- di yl bjss] (2- -
ﬁﬂhane %_%% roxy 3,1- phe%&f%ﬁ%ggr on ¥%ln%%9121n ?
VISTRARARS ne- 1(S8SGRiDRhr boAf nbi B%@ﬁﬁyl gApplication

[szddaﬂnqyﬂxmyiéaaua@abiazeabﬁhlgeB Mhd 2rad@bn) REdium

e U A A D PRG e e F ol Ug ehPs 38 Hduh %and then
miolofd 3tM(B5 (Bxnpl benfyBORY) dar badel].- £fter 5 hours, the
E(rte!’dér]lll&‘[ AReEtn) 20 DOLBERZ Itl e O d LAl e fwi e
) am no] car bo heno acetic aci@in solutTon .5
By IN, Acditdichy | fRenasicdenisf t phass niigut UQShEG wrh a

Z%H‘ﬁ%&%ﬁ gdPue £&/ F880036991919151 ol o 4 mE—&.LQeci’f over

eth -1, 2- d#§ﬁ1ne are added. The reaction medi umis
at SGHPRRRE t BRfer AR BFabad hotips: dyyness. The

t maéd.ehfe t oot aenaddgeli s( afﬂlﬁflﬂlé’tﬂ)ur by4. %t@r:&f Rexclusion
%nmhlﬂwmmdeme Eher

tion di um
SRR et ny1™ ace sz‘ T vvashg‘gg\ﬂnth g4 eI Uik, -
séhMﬁﬂhyiﬁm@®mmﬁsblu&ﬁomgﬁ(%hﬁ}umﬂm&abbowat@ow@er are
P& e fornms, it is filtered and washed with
water and with ethanol and then dried. 0.72 g of a .
yel | owMbwaeP 7ls 3obt aj ned. 10= 1371. 6.
St ageF: 3, 3, -{Et hane- 1, 2-di yl bi s[i m no(2- oxo-
ethane-ﬁE1-d;¥1)oxy-3,l-phenylenecarbonylinino(2-
nmet hyl i ne-1, 3-di y1) carbonyl | } bi s(6-
15ammummnzﬁ|mymndﬁh%?ﬁxbr&tﬁﬁloéfmmﬂ)(Iﬂmsodbumdded to
oXi S to t sql.ution 316 -
% SQ%P%%%;% 3dngg oB?alﬁgdB fn BPg4 ogge dimer
qmtaﬂhaﬂrnﬂﬁwlkﬁe ppretedingnestige. sdTha(NBokutlon is
Stokicethal A @0l ZhL SOPERA VR L0N 53 B 1s caken

reactj on mediumis red |n o acetone
pH&n%ﬂtéFét@Bﬁalﬂ&ﬁlsnﬁplﬂblédmﬁﬁﬁﬁiﬁh 8psfélrerech and

10@-iRd Qind@t eWachOmMi€hs 340, M HfgPeLagyl umg hydr %eﬁrown
carb&ﬁgte are added. The mixture is | yophi li Zed. The.

r ES"§FE -obt ai ned is purified by steric
melting point: 223°C.

'H-NMR [{CD;).S0, 250 MHz]: 9.83 (2H, s), 9.30 (2H,
d), 8.20-8.40 (2H, m), 8.04 (4H, d), 6.85-7.41 (16H,
m), 5.00-6.00 (6H, broad s), 4.60 (4H, &), 3.87 (6H,
s), 3.25-3.35 (4H, m), 1.89 (6H, =8).

'Examples 56 to 63:

By folloWing-the proc'esses described in stages A and B
of Example 55, Examples 56 to 63 are prepared by
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25 exclusion chromat ography on Sephadex(r) LH20 ge
(N, Ndi net hyl f ormam de). 153 ng of a yell ow powder are
obtai ned. M+ = 999.6. 30Stage G 0.30 nl of a nol ar
sofut2on7 H68spels um hydr oxi deiize added to bhe/FR2007/000051
suspensi on of 153 ng (0.15 mmol ) of the dlcarboxyllc
ag%d obtained in the p(ecedlng stage F in 1.

Hyrot 225H@™ sol 2t i on #sa%bm%e%tm%E%axrshesya?ﬁhe§@1no 2-

anuieﬂ:linyelm:ﬁdaﬂlﬂbﬁaB Rell) m&thb.ﬁﬂnbake(ldél@ctﬁbé@et @3e, patent

%éﬁ] CF‘(angg(rj: %%120;1%%8%%0‘& yel i ng ert agpproprlate

34@1@1@: ¥yvlbtonposdt i BRAmplWe ch@wcasmzs 111
-PCT/ FR2007/ 000051 1H NMR [ ( CD3) 2S0, 250

10.02 (2H, s), 9.13 ZHQZ) 8.26 (2H, t), 8.18
(ﬂﬂ}iﬂé} 7Dégodinm galy 7343 tathanp-17233iylbis-
(ZHmmo(ﬂ-éﬁoéethnélz 1-88v17bx dQ)a 7.00-8.00(4H,
br 93 H d ; 6. 56 5(SH 4.59 (4H, s),

?‘Eﬁ‘F ‘\g\’i‘ mg °68FF*9§31Y15§§ fgdngeslu3-47 By

fodipm mbdmeympls£s$eSaﬂeﬁebehedibna&&ages Eto Gof
Exarrpl 44 Exarrp es 45 t

dlnerlza of (3- PF(3-(3- (%en@é?%gﬁeggr% ﬂ%%f%ﬁ5[1m1n°(2'
[(Q#¢¢¢hﬁﬂ%ﬁ%e¢ydiuhinn?ben1eyhén?lsahbykbnd@hlmumdu2-
Y |2 S¥Ry0] x@?& é phego oé?%f? SLEBoﬁ%mTé Qi%g?:%gggﬁnf nes 6-

Exanpl'e 44 MAt the'a rrate c
15[@%&ﬁﬁ%ﬁFQﬁFﬁhﬁlhﬁmlnB& £BEPBERAg t he processes

da:scsrs beg1i n (at adesmbol)0 &of Exameh§14thinExanples ¢8z 4

an aredﬁgy dlnerlzatlon of
o DAoL B, Rl FORTb A5y aidss] 58 040 g (0.96 mmol) of
( nethoxfesidonyl ) phabylbi s dazabl25oabpyhiadiene-, 1~ 20

Cacflw clr:’é}‘;] Pcﬂkge fgmo%%qlfbgﬁkggd}gat@. Pt} 4H9 s,toq%tion in

prot'oco described I'n pate
Wit 08bor623), Mmaﬂmattrarlaﬁqwmmee B6heer diSalminutes, 0.95

digmness B! & éoben%é% Exi %ﬂgﬁzmgguggﬁﬁggmm_

descri bed 1 n stages
S ‘ﬁf@ﬁ%ﬁrww ]dT ek ienif bHOEPaCEtYl Yamino] benzoate

§’> ¢d7es(cﬁibnfwcaibon)£b)t'e31tl3 W?w@z(%aé«s%éi ri glsuofao@&@éyg The
am n enzo I M Jdazo rialn- enzol c acl
) e et a Sk i pedl BY it et delagatuss for 7

'désnnﬁbed Thepat gail ap@btaﬁﬁe@n WﬂQOOGQQIﬁﬁﬁi Wil 1t hen, -

D S(;%Q‘.rﬂ tﬁ?]{i’%&?&él alandd amth% iné)éa%l & 5:I'mater:l.a.l is
3,53 Lyantathnewashed ywhik| dkyW-3]iettieryf ememat deongnidr athyl
O%éﬁﬁé’lémo{:héhn@raeﬁ wiler )vacuum to give 570 mg of

1)carbony|]|b|s(ben20|c acid

OXANATN YR AR ASLFE4- {[ 3- ( 2-
hydroxyﬂrhaxybbgngowthaqmﬁg} 2-met hyl i ndol i zi n- 3-
yl ) carbonyl | benzoate WO 2007/080325- 112
- PCT/ FR2007/ 000051 0.043.g (0.99 mmol ) of sodi um
hydr|d@qﬁgﬂéd|BpersBomH4{Ehﬂaneénﬁakﬁiylmiétﬂﬂﬂﬁﬁez-oxo-

tzgé-_trﬁ;% g: tﬁ{}j@f oy X4 gljghguyf‘rme):a I)ozrxr}%.liq_y:i.no(zﬁ

3igme b3 zdxwlhqarhdnyu}ms{s amincbenzoic
'ac1d) ,
~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 l-methyl-2-pyrolidinone. The
solution is stirred at ambient temperature for 3 days.

The reaction medium is poured into 200 ml of water
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5 yl }carbonyl ) benzoate (stage B of Exanple 35) in 4.5 .

m of 1V, Ar-di net hyl formam de under argon at 0C. After

30 minutes, 0.12 mM (1.08 mmol) of 2-bronoethyl

aoes atent posgitesl and the mixgpne-i s heat epecptFROGCOT P000051
1 hour. 10 The reaction nmediumis poured into a nolar

sol uti on of hydrochlorlc acid and the m xture

o RIHA R { A0BL (N QEBREESSHHR GRYRPESPh AU Rhate . The

wasissl wbhld masaktibat etk agtudeesedoland Oﬂrﬁ)édsdﬁﬂmﬁe being
bi carb nq&e

nd a saturated agueous sol ution sodi um
S R R i G e L L
ccﬂﬂmmd@t%dLHaaegeiedmwdpnﬁimmeﬁoma&ﬁdga)( 76883 ofigacf a
S t r= 530.1), which powder
gééﬁgggﬁ%gﬁﬁEf ?%% ﬁ*@gﬁ %ﬁ&« di net hyl f or ram de and
20 m JfH' et ERIE- to which 0.043 g (0.31 mmol) of
pot assi um carbonate is added. 20 The mi xture is
stirred_at anbient tenperature for 3 days, and
concent?%®%% Yo dryness. The residue obtained is
vva:srt@dpkbatzeungy ymhfﬂ@&ebyanﬂuedra@@hti@ngb\ze cO 3 @l of

ch%:l. CE%)Z%%yI -9 . It(ék?8{ quZPSen%tlao%e 0.18 g

[(h@th@lmmd:bhonﬁl Yedvey | &t daxlydehzoy bradi mijtiaidedd zin stage
b I t 9 7

e or PR 8 o e AT neBo ReFnrrel of s e RS

mEtncont hieEag| te- drvmess [gnd then the solid obtalned is

([ Saken hygr Oﬁye&eewhaenzmiﬂﬁe@oana et | ndebi i 3r a
ﬁﬂ%} rbon% ébenzoate I n glég% yridine_at -20C

AF tPOYRRT FhE Sehains EEFA U By & Y -2
hour s arhe1€91€gapdms :then- QGU°ICnt(de1:@ﬂ1pﬂ5|sx(tfldtﬂt er. 35
The pr t ed.i
thorougﬁ+ﬂhh? ﬁ FBan§5§r| f]unggr va@uuhl 9I%% (28,
268) ny 8(. 0% (2H, alyevlaldowzbowkrzl méRHi, ngg Jpoi At 0617([41{. d),
M, 505§60& (4) %993£@8%§25 7148 7 R@I’E%%OOZAP0095bo 7.12
Sta eC: 3 é lane- | bi s( oxy- -

Ieﬁ@oar ofy | |(I%H”ro(§dhet r?yIQ-’ndépﬁm -1, §-60 (4H, =),
dlylisaz booyk ahi sipet hybe6-(aei, nghenzoate) 5 0.21 g
(0.48 mol ) of sodi um hydride (60% di spersion in oil)

Is added to the solution of 0.21 g (0.48 mmol) of
meBkyhpl ani 65- bo(§0- [ (3- hydr oxybenzoyf | am no] - 2-

B
1(pm@@$sasgdescﬁmve®ae-nu OFit HBei® un’ﬁ beeorfescfeExagple 64,
15ppdipi8s: &52%40 AP 4b-dMdeffrddie 170 ”E@.H’H&‘i‘lzatlon of

obtained in stage B above in_ solution in 3 n
N, Pe &Ykt hyl f or mand tRMIRO2RTEHL - ¢ﬁénﬁr%r@PEhVélﬁQ§ﬂé&1n 3-

at yﬁp@éfﬁénﬂi] BeHEsat &hqg dre%%&tllbaa Bl pan;eﬁt aklopwed olsa 956)
15 rgﬁur t 0o_anbi ent tenperat dis t ggn in

aeREoRE L ab P I oL s s PRy of Saplds a3
sut@th&) The precipitate obtained IS filtered washed
thoroughly with water and dried under vacuum and the
residue obtained is purified by steric exclusion 20

chExampber abhy on Sephadex(r) LH20 ge
(l\‘%ﬁreghg%glﬂﬁ%t Qﬁf{arﬂﬂj@) guggsggs( %ch%%e@i YEh Q¥hges 2 to

r ar al ned ti nngOI nt
(d%c@ﬁpﬁé‘ﬁwéﬁ) 64y Exca oLt pyerpredobymdigerization

SOgf Uetwer10xd dp( i2arMmsz aﬁ@@ﬂé:naoziizgn(—@ - @a@aonyll -

of, the dlner obt ai ne st.a bove in

O HERRGRES: AR EPARA "ee T » PARBE OGS T E c@ERTOCOLS
anieeotibedpeint W dy Ebplalgstidine Wi J0EcA09ps56)  with
mediumis poured into 150 m - of acetone. The yell ow
precipitate is filtered and dried, to give 73 ng (30%

of a yellow powder (disodiumsalt, 6.35 1320).



mel ti.ng point: 286C. 1H NMWR [ (CD3) 250, 250 MHz]: 9.97 -
(2H, s), 9.12 (2H, 35 d), 8.21 (2H, s), 7.65-7.75

(213, m, 7.35-7.51 (813, m, 7.00-8.00 (4H, broad s),
7.5 Z2a3B/ogle3257. 07 (2H, dd)z226-82 (213, pcd)FrH063/000051
(213 d), 4.49 (4H, s) 1.98 (6H, s). wo 2007/080325-

118 5P OJO0E) EXaTRLEE B so i
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dl@d}bl )scé:qx}y}&;}iemmjngl sokdalbraypi g Rozm,dazo[ 1, 5-a) -
pyri di ne- 1, 3-di yl car bonyr nbi s(6-am nobenzoi ¢ aci d)
5St ageA: l\/bthyl 2-am no-5-(il -

| Mk briany | Peinyt ed2) add 80T mi dazo( 1, 5- a] pyri di n- 3-
yl}car bonyl)benzoate 3 83 g (11.75 mmol ) of caesium

carbonat e
m?rléli 5(@3223& séappﬂgﬁﬂ'l pA&spli M@H.1,5) - 4061 (2H, 4),
blmﬁ@ht hyk| Biviald 4s P3me( 99--4ml ) pfy bepzophengne} mae (4,

5 i

t.r‘\1 '(dl béﬁgyf?o%e et%ﬁné?d. 7 p4P| athHim( @ /[ PU2R bR}, dd) .,
are. aldédH oddhe solad i 0pHOT )20 9. 46. 88upmel), of .26 (4H,

hyI 5)[(1 bronoi m dazo[ 1, 5-a] pyridin-3- 15
m;§ car]bonyn{ﬂgnzoat e (described in Patent Application
W2006097625) in 35 m of anhydrous
Lipsaeld OIHPd, nde gon,, t -
tf%gn%t le%fl%ﬁor Sgﬁgﬁrs 'Ifﬁe react F{)i( %E%héﬁylene
i IphenyLiminee thane u? | 4t d4yhPEH -3¢ hyPbanyilsne -

Thea bty Pt o PhakethPl HR8oedz Mhth1yat al yan éa&B%ayu }-
VVI t h (35 sat ur ted a ueo%s_gﬁol uti on of sodium chl ori de.

| phate, filtered and
cdncﬁltmlat e(ﬂStG mlmgahﬁesscefo asrietloPl amina reg saddkd, at

h h t h |

e LB R T e,
99)' 15¢spengdry/ 19 D.89 gg(4123%)770ﬁma:nl)or efiged~aeino-5- [ {1-
p%m.%o-aiﬁﬂ@\ﬁ{ﬂﬂ%lﬂfnﬁ 4;5) §ar§9§§r§93eﬁ§01%t hyl' acig

0- 5-[ am noi m dazo[ 1

pﬁylaﬁ%@ ylﬁ%]a?%%‘?l ]’b@nzéaf"é hﬁr odtttorahd i imrayr. The
h)ﬁb’aﬂiﬂnlcﬁ[:ctﬁe@iﬁw igt heft elrbd¥n 9 eﬂ:ﬁ%; ﬁdﬂ@dlbo tg'llé% ccaoled to
S i on .0 e m_pe_ohtained, | n
sgag'fa %\ngbov?% ]g &‘?X? F‘E‘m@ﬁ éfbgmtr&f“e&géﬂ]ﬂs& drtet Paheride
33 =anglewily odddedharTite HemoHiear akdige meHetoes colour

e e e A

filtered and then washed wi t h di chl or omet hane and

drg 20974@8
e Lie o 8 SIVTMEED Mt iy iapip, ans

PR 1 B A= 7RAMFR 6FF HYBehr 3 poAdERa, Mat -ambient
Stbrr@:er%‘ﬁhﬁgﬁca&@ drddanes 1,8 whoddh S(dodpere, to a

suspension of 0.20 g (0.34 mmol) of 3,3°-[1,3~
phenylenebis (sulphonyliminoethane-2,1-diyloxy)]dibenzoic

" 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 prodﬁct is
purif;i.ed by FPLC chromatography on C8 Kromasyl 10 p gel
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phenyl enecar bonyl i m noi m dazo[ 1, 5-a] pyri di ne-1, 3-

di yl carbonyl)) bi s(net hyl 6-am nobenzoate) 0.35 mM (2.5
nmol ) of triethylamne, 0.63 g (1.2 mmol) of PyBOP and
0.¥8D 2pq7/0ep3aml ) of met hyl123anmi no-5- PCT/FR2007/000051
10[ (1- am noi m dazo[ 1, 5-a] pyri di n-3-yl ) car bonyl ] benzoat

e dded successi vel d stream of nitrogen,

to rﬁaedaisecﬂecuti 5 ofm?)'.:%x‘ﬁl}(’jgt ﬁ% ﬁrmla)m’cﬁ‘ous solution of

3 a@ndroictmanexck gt el addii (o) 1&li benz®i &5 ACi ot Exegps £50] .
I 2 - 1= et pyr.rol idingne. . After .

thlli%%or in@g gt% ggn‘q?%%?lcigetvggn%eragtreurg fto%gnfddaygsﬁ,%lﬁ.lﬁSwax 18

(GHEAHAG of iMyBOPthe addednimtmer 24mbunks, thE N, N-

" @A IR e PRUECHRIR G IMATQGH] 861 GuBCliGiect Moo w1

S waslhed.vmt \ _Wat er_ and

t R WRT - uRBEr PFECIRhtRt SoTbt aheedr dge fiddarad i swashed

diwsis0] vesdlceP he dPie@mMi2deaBtdu@h at 50°C, to give a

N_A'E-l%lwneth formam de and purified by steric

exXcl ust oA CiitSmat ogr aphy on Sephadex(r) LH20 gel

(AT, ATdi met hyl formam de). 0.34 g (71% are obtained in

! i WA BPT 200 2B e e d” 100881 278! b9 aading 2

StespEydEnty Cefarke- nodadi ysaletbay- Hfl- sodium hydroxide;

pheeleneearonkiviidiol Bindaz Qﬂ:}ﬁ.gsga] By | %Qe-ﬂoﬁ%gfy'&nder

arbonyl ) 1bi.s(6-an nobenzoi c aci 0,53 of“sodium

h_\)’&\%ﬁlﬁ 2% 150) Cirs dueYLPY By sbeupbsaisrdy. tdigpdium

(@224 ,mingolofoft keatthamer obtained in stage C above in

1.5 mM of 1-nethyl-2-pyrolidinone. The solution is

stirred at anbient tenperature for 3 days. Since the

r ¥editiioy irsimdt: GOBA®te, 0.24 m of sodi um hydroxi de

(1 M is added and then, after 24 hours, the 35

reaction mediumis poured into a solution of '

hytr 8B} ol (€DakiSP . ( 0420 MiHzThe J2IQDw(BHecilpiead es) , 9.10

faquegd as,fid 1egedl pnd @i edyand 4 hen nw,f'&ﬁ,bw.ﬂﬁi.ss

\c/\‘gr‘S tography3 on Krongs‘ﬁ}/_[:I C18 10 p. gel %gradl ent o
0770803252 1416%2 PCFERER2007/ COOVET P BierfdHa (BD% 6-78

W28, / cgm)O/;; 06 16 M gqumeous) ,sojaug'eor(m/f,zoaﬁmmo 1URY, 3.13 (4H,

a el uent ,B % acetonitri %.,0.1 M agueou

s%%&t%'ltdgng)o‘f gr‘ngr%ni(u' ‘act at(g;j‘e:_ 23 PTG 681 Ve4G myoad

( B8gnadf 6a Oydl.llowgmiwder are obtai ned. M+ = 943. 4.

Stage E :



0.07 m of sodium hydroxide (1 M is added to the
suspension of 34 ng (0.04 nmmol ) of the dicarboxylic 10
acid obtained in stage D above. The solution is

.canzentoategoapd the solid-obpai ned is tagen/#Ra¥MbY Noo0051

- acetone. The insoluble material is filtered and dri ed

“io

15
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25

30

35

under vacuum at 50C, so as to obtain 33 ng of a yellow

p i t, 4.95 nol of water). 15nelting

p@EPt caZ2#Pfng BitMhe [ 6823220 a2 MEd: £40.84 (Fbtocol

s), 8.8 H .s), .8 28 (2H_.d), 7.63 (2H, (4H, m,

7.5 ¢5HPedq) 107, Exasple (4. ( Bxanp sé?: 6:®5 194 are

g)prdpﬁfe@4%y2Pt¢i4hI:¢eﬁﬁ)zsaﬂi&tﬁ);]10501Q§Hgl_iﬁi)f—5-EP<@J.n:F&tﬁino-2 -
X | sal. wa - {.e - -diyl- .

s i R B s ey SARAT Db eaEotkl canidhe. (sppRound

nydh i hoedi Baz efapf-ialpyrliali peetodotisy Hearchdbdd-i2patent

bi j Nz oy hd) fzaly | owi ngs.t he oc .
dea Roa FRRe ns 2G0¥) ooy JkiEn ) C Rl T S priace
i SiFeparsdley acdket i Fatatsnle? Rdlhyp R37, R18 and R38 to
2-rean ﬂ%és%éété%‘l@i)m dazo[ 1, 5-a] pyri di n- 3- ,

yl ) carbonyl ] benzoate (described in stage B of Exanple

30 53)with 3,3 -{ethane-1, 2-diyl bi s[im no(2-oxoet hane-

2, Ecahpyllg 0k§5 ¢ di benzoic acid (Exanple R13). M+ = '

973. 2; . [ NG, pQLNL. 4+ 281 6 3 ampl e.54:,

L- Lysi né(;@és%+?ﬁ 'OPQ +I,QT"Y!'(§E i?éﬁ?é%%?ﬁcylm‘mwethm‘y]'
bibsmBar B} amiehy? enethy bongbl bz in) Bbii | 8agboayil}e2 -

S MeihoEMRoReayd LY dazgbinangbRye! di ne-7-carboxyl i c

aci d] _ WO 2007/080325- 117 -PCT/ FR2007/ 000051

StBige oLl wing | | the (dJe¥egrse, sdesgFibedoxin3, gtage G of
pImmsrneecagdonylthe nQd {18y { Solet imsﬁzaﬁ [($rifiupre- (2-
-acet yl ).am nol benzoigl m dazo] 1, 551%,@ ri.dine-7-car box-
yI=Hd)° 9%’?&‘%%. am?f- FopY {Rgoliginadad to

t hel )szespmmsy ohn- 2f [ ﬂ.tﬁ:l'.gll(u(ﬂrﬁﬂt):daﬁpl) afnino] benzo(ate I

3, 3 { -1, 8- di I S(oxy ] oi cid (Exa
m%e%ér}cls%%enégon%it% 6 nP10’ ofﬁ%il‘%ﬁlﬂ%r o(r%é‘)?haﬁ“él.t%hgﬁ'gert'
r dBEIEC arEdp A 9y pbeenesshorsgeiedus ol .66 The ( 7edipound

MEYa tedy2BOGER |d§ﬁf§t§eé@e@dgﬁgﬂi e R d & acid

exotherm c and the formation of a te precipitate Is_
oISt e eRMEREr AFRGTILngnBCefthe MFRGSRUrEesSFilded in
haitssye thheof emedmple M2l UM is run into a saturated

aqueous 15 sol ution of sodi um bi carbonate, and

extracted with dichloronmethane. The organic phase is
waBlied Wil#hla sat urated aqueous sol ution of sodium
chloride, dried over sodium sul phate and concentrated

to dryness. The colourless oil obtained crystallizes

to gi veStres B Bymred Bf{ blwh{3el2of{d({36143-B-

(5 @2 | Jo:6f) dVFh&lhye] L §- added to the solution of
0 .33 mml% of ‘et hy]

.6 ( 1-am np- 3- 13- . ..
met AQRIRGe WWW?%WH%?D_%nESQPﬂFrFéai-_éﬂES1“
E hir,lscaimamt leifI@He:Q@E}b}&déﬂfE)t éﬂtbﬁal a@étpi{}ada\% ng

e .pr ol s .descri in n i C on,
S s Ay (P oy L o P e FBPL LR R P B4R 3 1 -
t learbichey Islol 24 [ bned £l wood el tyl Dénbrbbbenaddiag 0. 42
mB)XA"f%lmi)ngof ttl{é n%::hcyéé:shé orc?ééc':raﬂ:?éd-rhz?n 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-methylindolizin-1-
v1)amino] carbo‘nyl}phenoxy) acetic acid _ (described in
stage D of Example 44) is carried out. '
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30 mixture is stirred for 30 min and then 0.25 g (0.67
mol ) of the acid difluoride described above is added.
The m xture is stirred for 5 days at 50C. The reaction

e WO ds/dsen2Ht 0 a saturat gdsaqueous sopgtyPR2867/000051
pot assi um sul phate. The red precipitate 35 obtained Is

filtered and dried under vacuum and then purified by
steric exclusion chromat ography on Sephadex(r) LH20

gedua*( AcArsdi et hyl formam de). 0.42 g (49% of a red
powder is obtained. WO 2007/080325- 118

- PCT/ FR2007/ 000051 0.26 g (1.91 mmol) of potassium
car bonstages @dded to the solution of 0.40 g (0.32

b £ L et BB F A et R o Blagro® and ©

mod iieanplet rr eHeatiepriitent ittenuer dthe ecdmpodndagstained
angd, t hen, pouned Sk arisaq#‘é‘%ﬁgﬁf’lsgﬁt?n 98&&8@%&5' g{/n the

sul phat e.” The precipitate forne filtere washe '
witeht ek at ierl def edtbrdedivaethery ldic 56Sidhewitlbdugodium

| yprdaticed Ryidddfughsamat ogr aphy118-0,E8 I omasy !

10 u gel [gradient of nethanol/0.02 M aqueous sol ution

of anmoni um acet ate/ acetonitrile 5/95/0 to 45/5/50]. A

yedd lovi oo Bntobt 2i megligwnbich i s

di ssol vedi nt hem ni numanount of di net hyl f or mam de, and

thle solution i's run into 200 m 15 of water. The

pré&ciyR at CILEPned 00s MHAlter®dy9 wagHed AW, t 1P M e(2H, d),

angd L i gegun V @C Wm 50G,y t 0qghve fi a regd, _

Donder 38635 1 28 &'n B 0o e 052%%’ & 7%61-7. 60

L-{4F5i ) i s7 a¥eled- 49 8. stidpedsitdn @H.0.D1 ¢ (B4 0f1H, d),

rlrmldv otzm?eda@;zﬁ@msl 2t5_zﬂbt @aned e.ns?t @gﬁact@bgvaem (2H,

0 s ign_is concentrafed to dryness

ar?gi’t h‘{e‘ c}é%l f%’ﬂ stfakgng&p (izﬁlfaéiét'or?’e',“f i h}%’r &W and- 95 (6H,

drs e d( s erNHpagunaimort=0 ofivee zarbagsad gel qroades . 039, NHbpm) .

+1003.2 with RT = 15.34 min (nmethod A). Exanpl e 55:

4, 4" -{Et hane-1, 2-di yl bi s[i m no(2-oxoet hane-

2 Exannle l@4hi Bl apddupy saditn £3-Jwsd holetthaneyl)2 2digtbis-

metdid tikld Zd Nl a i1 bepzan dghehydenghtbor i de

St ageA.4, 4' - { Et ,han’él-'l T di ] pPhery bl g-. . ,

ORI de LA A o) b 6] \PpobpnY Ay o 46 -aminobenzoic

maidialybenzoyl) - 2- net hyl i ndol i zi n-1 -yl i beozam de) WO

2007/ 08Q325- 119 -RCL/F 7/ 000051 0. m (0.8

nol ) %Laﬁel et Ayl ar?lgye " q’t?“'?&gg %Tf?’s%lfm’n%éx%?éhane'z'lf

BERWoxr-e ddgeterarioses 62 viee phybitdelsutnenti drdafkl) -

0.ché-Hbd B ey 404 - -

di yl bi s[’i r%ﬁ%ol( 2- o%%lg%a%eaﬂiri&%%%?%géi | di benzoic -acid

5 -Béarfpl eoR13) sicdubien off Npokaisseuhy phosphaitee (1 M) and

Afntser m@p MoNWeeSmilo?d 969 SBaFTPIAP LY AP 0zdded to the
solution of 0.70 g (1.81 mmol) of methyl 2-amino-5-[(1-
bromo-2-methylindolizin-3-yl)carbonyl]lbenzoate
(described in Patent Application W020055028476) 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.



. met hoxyphenyl ) (1- am no- 2- net hyl i ndol i zi n- 3--

10

i5

yl ) met hanone(descri bedi nPat ent Appl i cati on
W2003084956) i s added portionwise. The reaction
neﬂ@unoa@/osoggsrred at amhi gnts tenper at ubeTi@R2287 700005
hours and then 0.38 g (0.85 mmol ) of BOP(r) |/s agg 4 :
% Eours the reactjon mediumis poured into
BF Sh4tERFRadBedrafitad o watemtand THeiedgamer sodium

phasephat sashed wi &bnaeﬁeﬁ:utéaed 59! UH'r%e%fs SOUPMEN  golig
chloride dr| ed oV.e sodlg gul hat e” and L
concen%?%&ie Pyhélp PREAHARPTE on silica

pugeluedibysspmpybxoéum@m@tmamlogjﬁ&%@m = 100/0 to

N t byl f d
gl Al e e
St age BB ¥ 945 of; hwﬂctouhgopm:ntet hyésecher (1 M is
added to the suspension of 40 ng (0.04 mvl) of the

di mer 25 obtained in the Erecedl ng stage. The sol ution
i s conc®htFat et o Iy hetEthamethe2 sdivibbsiakpethage-2,1-

taken u@zynoﬁpe4pnephzhylaﬂaqbuﬂb%hgqaﬁ&bqhzuie 13-
filter % afg ed gg er vacuum at gl ve 40 ny

of a br %ﬁﬂ%?ny F?l(ﬁgaﬂbpﬁpen.’é?fée acid)

1HEINVR $¢ G023 @80, oﬂSOOM‘IZ] g9. 88. 42H mﬁ\&)l 9. 8@ (BHe dimer

8. &9t§1rb%d(%ﬂ glgag 24 eGd.r%Lﬁl'lle @res\se 7e§ '1.38 ml of

3 Weﬂeshfdrpxwe I;L89’I ( 6l 3)m1Emﬁn’pie£$1a5ﬁ>1t @85 ml of
O[0! d ke | s D1 LEEPRERa 1PELT DB KByl a08RnE ARdLBe o

of Exa e .55, Exanp are prepared
@g’ﬁpﬁz?:s TR e IR/ 660051 diiretﬁzlathnh methanol

ofa(réld awaﬂér?rt.tfﬁilfloxﬁpm}ﬂt):(én afkNQstdained, Whthht is run
pat en

et I| lizjn-3- net hanone (described 1 n
‘ app ?ng %26’ 30‘% B8%) %I}tl'?]grffé'l%ppls&prm%t &f potassium

20
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35

dll‘(iﬂiltmg@n i @uhphaité Ex@hpl exeRidittat? Hbtdided@nps efbftered

Di V] .
as-Ri?let ane- 1t 050119[1)113’(|vr‘ﬁ‘%%(fa5>?5et?\%%etlé‘ei‘ {5 Bdxynder
A’aPULBheﬁVI PR b&wy | Baveo(Q-het lgy| (ABB) | 2éheah 3orangey
dinrdeat kgg-mdgf bi s(6-am nobenzoi ¢ aci d) _
10St ageA, 3 3' -{ Et hane- 1, 2-di yl bi sli m no(2-
oxoet h 2= B ?3/21-) oxy- 4, 1- phenyl enecar bonyl i m no( 2-
nethyl|ndoI|2|ne 1, 3-di yl) car bonyl nbi s{ benzyl 6-

(trlflé% acc_etyl)am nol benzoate} 0.55 m (4.0 mol)
of tri )ﬂoam ne and 0.93 g 15(2.1 mvol) of BOP(r) are
a@dé@tmlO 4D pqdi Wb myelroxdfde (1 M) is added to the

d| y1  OXY ; béngoofjczwag S[Q@%H)néﬁ‘gwﬁi; hfngggl Higarbaxylic

& nithystagenBi chové t én ED mhhuiods, mét8Enol .

g'I‘hb 9%0‘I’E§Q|1bn0f iBenzyhcenk cliradl Nps2- gg,ﬁgggndoirhél solid
obtained is taken up in acetone, filtered and dried
under vacuum at 50°C, to give 0.25 g (88%) of a yvellow
powder (disodium salt, 4 mol of water).

melting point: 257°C.

"H-NMR [(CD;),SO, 250 MHz]: 9.02 (2H, d), 8.22 (2H,
s), 7.43 (4H, d)}, 7.33 (4H, d), 7.00-8.00 (4H, broad
s), 6.97-7.09 (6H, m), 6.78 (2H, dd), 6.60 {(2H, 4d),
4.17 (4H, t), 3.81 (4H, t), 3.68 (4H s), 2.03 (6H, s).

Examples 107 to 109
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20 3-yl)carbonyll-2-[(trifluoroacetyl)am no]benzoate
(described in Patent W2003084956) is added. The

reaction nediumis stirred at anbient tenperature for

7 wowse7 ibeogets obtai ned Lsqdkl uted wit hpM;

Ndi et hylz‘rormarri do e Ehe T AT HLrS et CBPEFR2087/000051
filtered, washed wi th AcAr-dinethyl formam de and et hyl

ac¥f at E2FRY1NRen Wt edthRderpnrraduye t oagioedsng ntof the

AP EEey's Y dlelsewisRld din NEﬁ:aPe_%?’?}_@- 8a(-d Hfm)Exa.mple 106,
BOqﬁé%%’egé 3, 31 -{Et hane- 1, 2-di yI'bi s[i m_no(2-o0x0- .
et 2225 _ i071) bRy- 409 - gréEnyPERRRERBORY | ALRSKiZzation of
mdi;h}i'hgol i zi n;e- Jz&ndud_ "rycﬂsga[bprw_ j fcf(atlidssw:gﬁn@mlygb@@éd 1 Difin-3-
a of sodjum r oxi,de are added to )
t ﬁ}eﬂ)ﬁ’%%ﬁ?ﬁﬁ%e%?oﬁ% RF PSR oPaFﬁEtdi-’?ﬁPilcatlon
MﬂQQQﬁﬁBQhS%T@gezﬂthbuheiapﬁ}ﬁﬁrﬂﬁte boronic %ﬁesters or
1-4y L, di e [ hS stirred at
aﬁ“oﬁ%é?%cnpp%ég%%r gﬁg%‘r&p%g%a!;gg lil‘?%eﬁreg()ﬂéti on mediumis
poured into 200 nl of water WO 2007/080325- 121
- RSt 071 99089 4 080 inaisRi1RY SHO0s M) D{e RES U divibis-
hydrogen, Sul phat.e. The insoluble nmaterfal Is 1% ered
AR 1A T htRe 1, bUREY Lempy S sLephenEenadRomethyl-
E:AlmmArﬂme @'rfmﬁeph@?ﬂﬁiﬂggmp}ﬁﬁb (6 --am:'u’u::llbenzoi\c/\'./d acid)
CAr - yiiopmam de , 0 yel | ow er

are obtqé a‘f'?r#sé]d. A 99&%@1’& gg'(?n&%n%’ 'p{{):@'uﬁ:f 3 85" %%(’F'?%?‘é?xy” 2-
by t he qatisthawy kphénBhbl 2 -néthplindolitzbyudBoxi de (1M
t o the yBUSRERS (0.15 Mol ) of the
di_car b&)s(lyl I C ac%%%?lg?%%%gi n stage B above in 2 m of

AR XEYFRRe 38| 8t-78n 9 s{ TohB emnpdt e ft mehhyriess-amino-5-

t e “Bieoneol 4 dnedit 'iﬁ&bi§ziﬁa§eg%P€a£Boﬁ§ffQQﬁzoate

fildlered. and dried. 162 f a’l el | ow powder are _
oHCEARE N <501 d et , ABoL4s8f 1om HORPPRAMTS) 3.6
290-2%7C tuetbnpasf ti oayt-butyl [3- (dH NVR -tetramethyl-
bl & B b b 18, a0
mp, elesrriledddhn, FRES(R21App3iest 3040 WOLK04mB 481396 0.73
(eH (9.0 mmol) of PACl,; (dppf) in 22 ml of a molar
solution of potassium phosphate and 100 ml of 1,2-
dimethoxyethane is heated at 100°C under argon. After 2
hours and 4 hours, a further 100 mg of PACl, (dppf) are
added. After 6 hours at 100°C under argon, the reaction
medium is allowed to return to ambient temperature and
iz 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 cbtained is pﬁrified 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: 81°C.

Stage B: (3-{3-[4-Amino-3- (methoxycarbonyl) -
benzoyll -2-methylindolizin-1-yl}phenoxy)acetic
acid



(2H, s), 9.12 (211, s), 8.06 (411, d), (411, m),

. 7.00-7.12 d), 4.60 (4H, s), Exanples 65 to 70 By

10

15

20

25

carrying out the procedure according to the 25

prm excEs/ cessribed in stagessk to G of @@f‘}abﬁzééwoooosl
Exan'pl es 65 to 70 are prepared by dimerization of

1’&%%%421 noS%1amn02methyllndoI|Z|n3
yI§ NF1PRen2HatebBdEsdEi-196d MuPHatefitmethyl 2-amino-5-
V\DQ{QD3034956&eﬁ\tIlbutbgga@%ﬂaétﬁbﬂﬁbﬁéh?@’})é'z' c acids

h¢

t heatgf%@e%ﬁl@e%c%, carrying out

C?Eéefnl%zéea&@ate oflTExafpl eml of

64;rﬁ(hn:pi'[mc7dti<s prcdmhrﬁﬂ?ibyssi: mer i gat Idﬁ.&hfi%r%efhane at
t hyl,i ndol.i zi ony

benzolaet%(c%mn%ou%gur arhe Eﬁ? &apﬁ% %?eqb’r%‘%d&%ﬁ”sum is

déxspryasdd linrtopaweheramnd caheonmvfxﬁ®63/m4&5:ﬁ):amttehl with

/e 22
Rl e,
dlﬂﬂ)%&ﬁq%‘?%nzoﬁl ac“rlﬁe(%h%ﬁwé FQB?ClMt@tﬁg @@rmed is

3F-1HHad 5 abhly 1w5|5{Be[i( QGBQ135Q:111‘%1%'%}00 b g'ﬁld then

S 1(2H.d r oad
)drlﬁcg éP %w? (%%%%? 2P @) yeklsy. POHQEFGH
, 7. %—I(%H45®d)2 ?nellil(@pcdldit Ao ¢2H, dd), 4.56
(4H s), 3.26 (4H, 10m, 1.71 (6H, s). Exanple 72:
Di sodi unsal tof 3, 3' - {1, 3- phenyl ene-
bi s[ sulSHRE®/| | nfRoet Rarkd - Ethting ixy2 3y Pbm{detes 62 oxo-

b @it drid 130,(R-dBFhd o] iZﬂ»ﬂé‘n%}é?g'(g%ﬁ@ﬁ??ﬂ%ﬂ&%iizlﬁe-

bIS(6 m obenzmc Ci
&T@Yaﬂ] iﬁdﬁ)éaﬁ 8 (me byl chraminpbeagaateind
umde% armtrogem atfRspher 8 t @ ra cTUSAGASIRN And 30 & 4

2& é;mr%c%wylcf%d%r%%na% é ?c‘a‘Pé&ﬁyla]r@é’ﬁ’zd'lr’c adtd 2b N. N-
h}ﬂdmwg:éwlsﬁmprtem:eie nade nhddédt elo ahyslr of ynavs 1) of 2-

r o] i _uMm i It| then cooled to
o mm(4(8°1£%‘%h§)r9§‘f%?’gﬂ% T eR |€| chl ori de

i §%|mandaﬂmn “Prrer ¥ kembony hiboennvtbangesdeol @uiter 10
fﬁ@_mr@gestso ﬂIee{r@J A offfRIBi Ny £ heé@ﬁ%ﬂﬁnfoﬂsdlgnglh@ are

par I 1el, 8 mmol ) of triet am ne an
&840 eto l?%aﬁquI} o?‘eWB@D &Pe @&d@dredat atibi ameient
t eﬁp@reatalmﬁ-ean@bm n2I2r haulst @EEN it ﬂﬁéﬁhﬁbﬁreﬁo ihto water

nmol f 3
%@%& Bnen gisul%ﬁ%ﬁyfgg}ﬁyi Ci%?é:o? 1T}a?yfg69§‘5‘]1&| PRAs is
| wagdied | wi2h7 &l sétﬁk&kddm&@yééusﬁaﬁbﬂﬁtlaﬂie of sodium
r %ﬁQB'ﬂ'aeWEd&Pféas c>§/te'1:r r&?ﬁ&&ﬁ\ ASQA ezfalal?d closnéentrated

,V|aacannua eSUSGSIO
sPFly‘lle&'t Eaetisle Y p#\eaé\drgtu ﬂhengscﬁbxd 20bhained tilse purified

| rB§Ctl ONFMh¥hUr e 'éh§§m998§1§9 phft 0 301 of wpfer and g q

30

35

g of concen ated sulphuric aci d The
pr( ¢ P&P@le&@laé’l agthangl t'er%a/?’bndtﬂaﬁﬁé@ Wae g (73%)
water tyellewt pawded. The product is pur|f| ed by FPLC

chromajagr aply, ;0 B K AmSYl A% P F8lac.

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-
amincbenzoic acid)
The solution of 0.61 g (0.65 mmol) of the dimer
obtained in stage E above and 1.6 ml of sodium
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WD 2007/ 080325- 123 - PCT/ FR2007/ 000051 [ gradi ent of

nmet hanol /0. 02 M aqueous sol uti on of anmoni um
acetate/acetonitrile = 5/95/0 to 45/5/50]. 140 ny of a
yeld @oomxose329bt ai ned, whi ghowax is di spetyeR2687)/h60051
m ni mum anount of N; Ar- 5 di methylformam de and this
sg{;ﬁi on, is run into 200 mM of water. The precipitate .
oGS £k t M edinvakhatl wiah wimechydd grilphoxide is

ungeart edhcating @b ©0€ort @09y Bud e¥eldrew Rovdedn 40, Thero so0
dlmclar bogyl ic acid obtained is,salified hy adding 2 _
equi vatent 8%of 3YRAM STPULT PP of COBERARLREdr Sidke; 9 ©f

afpcgrassoinoe ntéydtbgeln?mnpl\y;\%mg. Qﬁ'ﬂeflbempﬁt\gféd_limgéxtracted
. r n m. '
L L
[ (eiB)zered 4eQudax]s 20102i02H,obr cadlisiy @hleridld, dried
d 15+ ; -l . 2 -7 .
Joved 13Biitdh (41 ate6 ggd% ggn?%ﬁt%ﬁ)%é% ggd%gH’(éyduced

m, 7.35-7.42 (6H,

dPEEWE ( 2Thedreside (18, mwoddad b3 F3qui exokdsion

t JohrbrieddHprsy) (the - NH%ngh‘éHéB@ i Ve obr oagesi gnaky p-
%—9.1:39&%2. WD, 2007/ 080325- 124 - PCT/ FR20077 000051

s TR ) Byd24r Pi G280t Afh@ proickds powder are
acddradimegl t 0 t he protocol described in Exanple 72,
Exanpl J3 té)lél(lfl are prepared by dinerization of
2-am no-5-[ (I-damno-2- 5 '

met hyl i ndol i zi n-3-yl ) carbonyl ] benzoi ¢ acid (conpound

obt ai neftdye aflapti ng the protocol s described in patent

a%pl i.cation WO 2003/ 084956) with the appropriate

di%carbo®y i%fac?rc?ii’("ERaﬁ”Mdéé’%tleSM? RIB affedBstpo the

g@hsge?ﬁﬂﬁtﬁ'tz i @se: w%:zazl 1%9%@0;1%@; HRol) BRI BePZ¥boxylic

- = - - y - .-

beal{ﬁlzlédynéﬁqtéé?;g%n%‘)r{h?ﬁq%d F?‘Z?ﬁgggyﬁ%%%o% fnp.40 ml of

E(etinengdr.oatleé y Ispdmtnaibebz oatoncn thya tfel | bl @gytless and

PEERESSISSeT Btk g 298 SRS G acecone,

arﬁiﬂéérm%(yﬁ%@nﬁéyile]danﬁ@@ﬁrZVmwimtdoISiOZ'Cn-ai-Os mg of a

y heaaicho [ i e | 5a] bepzoage

(gescri b@iﬂdﬁ%’st#i élzl%ﬂ%xlg@n% gda%@vﬁnﬁhgﬁjgér%-%%) '

but oxy &% é’lciﬂgftn?e 4¥"%rried out. The conpound

obt ai néH - NERt HerDdppE®} gg:wdm'zl E b, iobl L(Q'i—Qng)t,i ceb.%d d(2H,

t Y e ame ordi,ng to rocess describe

| Bt P BT B 0 Ve B T8, TR g7 08

[B:((Bsenznly)l, 57§pm-@{eol( 2(42}{,[ (kBesd3e)3- 6.80 (2H, dd), 6.62
zyh-0 r yl Jy- 4- _ -

((Eﬁfj )~ 0%y )ecar Henyldy 4-3 55 AR5 (8P nadr 06 (68 S -

[ (trifluoroacetyl)dmiro] benzo
30 yl)carbanoyl ] phenoxyl acetyl ) am nol acetyl}-
agkaapaleh@yit henzoyl } ami no) - 2- net hyl i ndol i zi n- 3-y11-
car boﬁ}"f -Z-E(trjfluoroacetyl)am no] benzoate
Y llowing the processés 'described in stages C to E

of Example 110, Example 111 is prepared by dimerization

of (3-{3-[4-amino-3- (methoxycarbonyl)benzoyl] -2-
methylindolizin-1-yl}phenoxy)acetic acid (stage B of
Example 110) with hexane-1,6-diamine.

Examples 112 and 113
Stage A: 4-{3-[4-Aamino-3-
(methoxycarbonyl) benzoyl] -2-methylindolizin-1-
yl}phenoxy)acetic acid |
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Exanpl e 42, the coupling of the am ne obtained in 35
stage A above with (3-{[(3-(3-[(benzyl oxy)carbonyl]-4-

[ Mo iddomt@aexiy!| ) am no] benzoyd} =2- net hyl badpkkzb 87 ¥d0051
) am nol car bonyl } phenoxy) acetic acid (described in

s}ﬁ)ge Dbg? rrgl e 44) is carried out. WO
1 52bk2¥ing s Sheppracesirs RRpttined -in3ptagessgend B
C& By foI I oma@pujae pr ocessg;odescrl bed t4- 53 a9eSaBino-3-

_ the d t h d
ob{j %Y%a e o SE9RL 2 cF FhEu<BgeL LF4Praved by

eﬂoma)tacmtncﬁ aheddlmrpﬁa}l;thredach:d:mvwaérmm [4-
6.2 t '
Vo t.‘"*xnb SR 3 02 2 RiaBoediE88- J00 )

9.399 HIPHIoNY)] age A € 1KCAS) 768984 1(71M ; t@esca:ﬂmeq 2th BStent

% 7.z ( ( i,
e_(pl@catxc?}@ %@d 64955%32)H ag'gd ?1_48 QEIZI.&; %’_%xilno 5
1 c}am'@ &%?@Y%an@@hénm E?—b?éﬁboghf&ébanﬁpgéd
(Sjl (gib’f c::LG.LbeZcE| b Iﬁ@tﬂent@')Ap ilcgtﬁén7W§9055é§8ﬁ3éE| I
1)06 Di +<(j| ur%s?aI]T d?eitlng point: ff arrp ;
3, 3" -{ethane-1, 2-di yl bi s(oxyet hane- 2, 1-di yl oxy- 4, 1- phe
nyl ene(g
nmet hyl i nc?dc'fl Zl ne- 1, 3-di yl) car bonyl nbi s(6-am nobenzoi c
a&xpmples 112 Sﬁaée M3 are obtained by following the

3, b
G e e (2 e AP ndal ;7 Ay 110 by

c &5 het h9F 6- o Ao 52 e heygarbonyl) -
sajeﬂza;mm N0d gl inAPhDsphat ey }p%n@ﬂ?) 332chey (0.185cig
12(d pf re added to utlon of 70
P e 10 S0 o304 (1 agrane 1 6 - didmine,

bmﬁﬂpez}me:tdwl ndol i zi n- 3-y1) carbony] . ] benzoat e
(descrl bed in Patent Application W20055028476) and
51g(0 92 rmol)of2 2' -[ et hane-1, 2-
-di yl oxy- 4, 1

’%y‘i&ﬂ@ﬁi@sf:ﬂ&f p@!&é@éé@”ﬁ&gﬁklﬂbea 2-fli gxghorohang, 3 g
d|

asse

R65
mﬁ‘é Zi‘ﬁé m%aaﬁé?.% hgﬁf-@alat SfooExappbes 114
hdLlG:fSl.]aﬂ’]Ch:rfeB peesdr &l B (dppériaseianldes AétRY162-amino-5-

Th ' [ il d wth , .,
T 25t RERERGR i peF Batey- Semsblv) Sadsbizint-
- PeTLERRODYL)ODEDE CBlte fi(donmicend vetstreihend t rbyvataadiaptmg

e shousioppd U guLalhe 21 CORIEA it cusion

c HOGPESSPEHME Jonws k| Gélegeapmmpsn@tdp;ﬂllcarbowllc acids
et(msahAldary2 Hadignt, = 100/0 to

Preparation of FGFR agonist heterodimers

Example 117: Disodium salt of 2-amino—5-[(1-{[3-(2-{[2-
({ [3-({I[3- (4-amino-3-carboxybenzoyl)imidazo[1,5-

alpyridin-1- _
yllamino}ecarbonyl)phenoxyl acetyl}amino) ethyl] amino}-2-
oxoethoxy)benzoyllamino}-2-methylindolizin-3-

yl) carbonyl]ldibenzoic acid
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5 90/10). 437 ng (53% of a yellow solid are obtained.
915.3; nelting point: 186C. Stage ES:

313, - {Et hane- 1, 2-di yl bi sl oxyet hane- 2, 1- :
diw oxoo#/ds @iyl ene(2- met hydhndoli zi ne-deB/rR2007/000051
10di yl' ) car bonyr nbi s( 6- am nobenzoi ¢ acid) The sol ution

of 0.42 g (0.46 mmol) of the diner obtained in sta

A aboveS's¥#® um hydroxi d&* (1 M in 1,34={ﬁnkh%e{l'é3'{??3-{3'

refl uxef(Hdén £ Xk FchFbESYET 0FENEOYS £118+02280yTh atfino] -

wat er dro S hate, . The..in the esence of ' 1.38

m of ?Hz%fef}rﬁjﬁg%a‘Y]aﬁag‘BlﬁFlﬁrlrsﬂSmﬁaasgﬁr#ﬁ’@yl}-
reacti _c:she'z_to:iq?)_ fl:i:ét&]éﬂamid :ﬁg} aegb}anag%nbn Gh—b&oéugggﬁr}-

pot assi IS f1ltere ried unaer vacuum at '

to gi vegj%g.lzs%"cé ?%336/() of an orangey brown powder. M=
887.72 Stdge (€523830. 58mal) of ohodi umilrdydandmg,1 Mo.B2 g
ad S ens 0 .27 . I f. th

i D) S CREROR Oy e e Ol 1B 32

of (hetthafBpl) TIRE sbPaeyén 5 sl Correine o2 euetiay Hipdedtzin-3-
Tha )Séﬁﬁ%x%b.l pineddsif P&Sf‘oé’@e%{}l ?&ﬁﬁ.ﬁe?beﬁhbﬁﬁfeed

and. dri e ynder vacuum at, 50C, to give 0.25 g (88%

of (IESRAIRRH potd E2LETts ARRA SAF 100 4WROB 084 R4 ergre added
netdowsorely 267€.1 g (2.62 mmbkh NGE [{ CDB) PSOhanb01, 2-

%}ilﬁi;soéi_x{)%?%g%%%ﬁﬁ?ﬁ% b 3 ai{n f3xi YaiBlnalid® acia
(Example R13) suspended in 26 ml of dichloromethane.
The reaction mixture is stirred at ambient temperature
for 4 hours and then poured into a saturated solution
of bicarbonate. The precipitate obtained is filtered
and then dissolved in water. The aqueous solution is
acidified and extracted with ethyl acetate. The organic
phase is washed with water and then dried over sodium
sulphate 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
cbtained.

MH® = 894.5; melting peoint: 196.6°C.

Stage B: Methyl 2-amino-5-{({1-[(3-{2-[(2-{[(3-
{[(3-{3-1(benzyloxy)carbonyl] -4-
[(trifluorcacetyl)aminolbenzoyl}-2-
methylindolizin-1-
yl)amino] carbonyl}phenoxy) acetyl] -
amino}ethyl)amino] ~2-
oxoethoxy}benzoyl) aminel imidazo[l,5, -al pyridin-3--
yl}carbonyl)benzoate
0.12 ml (0.78 mmol ) of triethylamine, 0.19 g
(0.36 mmol) of PyBOP and, after 15 minutes, 135 mg
(0.39 mmol) of methyl 2-amino-5-[(l-aminoimidazol[l,5-
alpyridin-3-yl)carbonyllbenzoate hydrochloride (stage B
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35s), 6.97-7.09 (6H, m, 6.78 (2H, dd), 6.60 (2H, d),
4.17 (4H, t), 3.81 (411, t), 3.68 (411 s), 2.03 (6H
s). Exanples 107 to 109 WD 2007/080325- 127 '
- R/ F589PF4099851 By carryipgjout the Pr 8E@#kE007 /000051
according to the processes described in stages

of Exanple 106, Exanples 107 to 109 are prepared by
di Per Exampdse 053hetah¥1 6 ml of NN-dlmethylformam:.de are

2- 24 & 9- 55&&339&9@81% n@bhyl2|3|}dol r?ZIPg (gnztés erI l) Qf the

yl ) carbonyl ] benzoate” (descri bed i
W)%M%H‘?G?C&Ftﬁ’ Lbed ngshr opr FREESh Y @hwem@s%%@%ved in

ori i banonse &g NI iteanl |f%3:n%@cﬁdé3 RE8er @&%geerilloAfter
D sodi um sal hane %I bi s-

et
(ﬁﬁjnlf) :'Zn%xsiét ﬁ‘ﬁ\l?é'ef‘tl{rcﬁ ﬁeﬁylhé%’é(ez ety g of
FyRioP | & nedded- dA;Et)eorarlka;onwm S(tﬁt@r‘ﬁt‘é@@@ﬁ@@hﬁlxture is

5. %%ﬂ%%é@‘gtﬁﬁh gh%zéf‘@?}:h% mEaEgi.de and filtered.

oxoet hoxy) pheny1) - 2- nethyllndoI|2|n 3-
ylu}&art%nyié’@efgoake é&ll@eoﬁéﬁﬂﬁa Otalr {8afef/Mer) in

2-anm n

[(9*1O Hﬂ%nzlﬁ%tlhﬂ |Wdo‘Pf- anl\%ﬁylFf')?@@rYﬁcﬁ%nﬂ]mat%re added
(desang bed of Patitnfop! i CﬂaﬁhWDPWZ%Zﬁ%mﬁézgu 5-

i W%&ébﬁ)%fgﬁab§9¥¥iﬁ€%8%9?ﬁ@2t h¥orpeagoride and 10
7699680£8- t20 efhydesciricded An Patnbﬁten,&pplttem_temure

V‘Q_?é)#) 1 LdC12( di .
él@i%%l g%essosz? [ %F{g% pg{Eglse)s R &Fos pjhsat t?’]%é 1‘3% 60°C
mief 48 2hoyrseEfdherthaning saddeded 4amll 09 tntlethylamine

arggon. sAf t gfh BORNATAe NQW3t i@0d ufhigﬁﬁréoq gitered
PdCl (dlDPf are 5 added. After 6 haqurs at 10

thee SPaact iRr IRt 7 sPuFLShed Y r%wfhc t @xclusmn
a@mﬁaﬁ@wmure and ISdﬁlﬁ’ﬁeﬁi@ter egr20The gegani ¢ (y, N-

n washe wat er h_a saturated
St LSBT b 81T 6100 Bhor” Sk Powder are
smkpimltreeca nd concentrated to dryness. 30
Ther esiygpeqbt,gigedi spuri fi edbyfl ash chromat ography on
silica gel ci' chlor'omet hane/ di i sopropyl ether gradient
= 100/ 0 to 0/100) to give 2.84 g (77% of a yellow

powder .stdye = 518.2; medtingrppip tLaB{l 33P3- [ (benzyloxy) -
rret hoxy

St B: ( 3-.0-
beﬁggy I‘QD?ELYW ﬂﬁsﬂ-‘&ﬁ?nuPrW?ﬁﬁxihb?waeébﬁezav#& 2-
\3{‘(_)62001#&}&638]2ﬁadd2-8=11?@[#4}R{Z§l1giﬁ8§)9ﬁ5goﬂ9&}§ﬁbﬁbb€9ﬂ -of

: ne , 2- no- 5- . ,
(11342 IR Ao Ty BT L Aokt PR thosy Hdibenzode
met hyl iaglagd i zi n- 3-yl | car bonyl ) benzoate in 11 n
trg fd ugnoaget 5089{1{1 iﬁﬁxﬂieOf (I_ﬂ Gy ory oéTEtalai%% 5to the

anbi_ ent tenperature for e reac lon nme
pEFBE i3t 0 @fat 671 arfed t hed A&t umeolls exf r athed lmathrodlmer

dicHdanet hane. s igs organisopblasen i sy par thal 'a;f Jimethyl

Con%% and the yellow precipitate forned is
Vithed 8% t PHAYEHR opy? efhbFrefd 2henatbient

drieetherar e 2aftel (1 g%% Moy el | aw owder . oFH Fodium

PR T B e addrhoeadyshe mixture s

35

stirred for 24 hours. The solution is then run into a
saturated aqueous solution of potassgium hydrogen
sulphate, and the precipitate obtained is filtered and
dried. The solid obtained is purified by steric
exclusion chromatography on Sephade}c@ LH20 gel (N,N-
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et hane- 2, 1-di y1) oxy- 3, 1- phenyl ene( 2- net hyl i ndol i zi ne-

15 1, 3-diyl) carbonyl Cbi s(net hyl 6-am nobenzoate) 0.55

m (3.93 nmol) of triethylamne and 1.12 g (2.16 nmol)
ofwdPYR nder argon_i ml of Ac

di et hy| e A daea 1350 g (1. S%C%%ﬁo%?/%‘-’o‘)“
ani no- 5- ({1- [ 3- (car boxymet hoxy) pheny1] - 2- 20
metimg oot ormamBig) | carbogivibeldoimg adédiy) Afd®r alOyellow

-mdﬂwcfec,ﬁ 66 pl (0.98 mmol) of ethane-1,2-diamne are
ded

The reaction nmediumis stirred at anbi ent
terrperdfl'bref %® -#2 hours and is then poured into water
and extracted with ethyl acetate. The organic phase is
25 vvasgsg@ wi th a saturated aqueous solution of sodium
chl ori a4 i%d over sodium sul phate and concentr at ed
uriders radlucozﬂ ARSI ehyalaexsalel d(pbml nadei Ssadid f ited the

(SRt hane et Fakdr? S §o8lkng gimproeppained in

('ﬁ%@g%OcofalaDW@l Fow Jowaér . oﬂ\/k/\tnethﬁdabm Tieét isedution is

PUMcertidted ro 4 . .
St ageD: 3, 3' {Et hane- rlyr&e%s yFBfisttihrﬁ no %18)(01_5 taken up in

etafgiene 1-9 he1p@lid 1s phddyesss( 2nd dried under vacuum

352(\33t$10’4’¢nﬁ@|r| @'83&1(:}#]& d'iﬂéz %%Rz*éofril}’élo]r{é# %666) of ¥ellow
am n enz c a e solutiqn o
o %Cg’t’ﬁ'?‘n%%il?n StEfY £ above and 1 6 m of

sodi umméﬂlﬂﬂ@?ﬁcﬂ&%ZSE'?&ZQ"C PCT/ FR2007/ 000051

neat od e Boct {88216 s i T s BheR i nigosgo ©)

ml%fo%n(h%uebmgadola)td o%. €dnt(ani iy 0. 2213 dfid, d), 8.95
po@1q155|ggbggdré))genesglg,p_@ats% Thg, nﬁtugezbs Fﬁ%r agﬂt)ed 8.19
was

5 w.th thyI acetate.” The organi ¢ ase 1s wi't h
a Sdturst ed”ad8e8ud soi:’tﬁ}ﬁonmbﬁ §od3i1un{1e1ﬁl offde, E'ULréi'-'ed(?nH

0\&&) ,Sodiaim &4 phat ¢ andrcqneentnat ed undera g edisgedy) 1.96
(%%S rne. The residue is purlfled by steric exclusion
mastography on Sephadexe LH20 gel 10
d| met hyI formam de). 424 ng (72% of a yeI | ow povvder

arESC W?ﬁs%ég Za‘lgde &3 susp L#" oF2- [(2-
234 fﬁg -4(6:-rmr90n?r q#@m@wl) c2 ame thybiadnddzin-
i 119 SRRt I0) SH ik %mmi’ﬁog&ﬁgﬂ?!mﬁﬁg? -2-

ness a € SO

soI ution i 3 concentrate
RS TRP R, Hﬁ{bﬁ?ﬂa}k@%w 1%-%%%%%hndebi¥ipréred and
dlylléabarmﬁmyl\))amnﬂn;aj &dia 405 ng of a yellow powder

3??(;%5%9?99( di sod|t&m Salt[a(géﬁz) 3oan‘ged§ Il\/ﬁ%] pﬁgg%ale 72,

( Bmample S81B® @(2H pihepeaded) bys. &ﬂnéﬁkaﬁicn?ﬁ 7—5\41110 5-

(qH. 92 (4 oad s

6 138 %ﬁ,n% meetqg’zlz"?ﬁ% %% ,ggy.gigg f'“ag 8§c3) acia
(4Qemppung geoisined) bYE)&ﬂﬁﬁtelrgngthe protocols described
in patent application WO 2003/084956) with 3-{2-[(2-

{ [ (4-carboxyphenoxy)acetyl] amino}ethyl)amino] -2-
oxoethoxyl}benzoic acid (Example R69).

Melting point: 213°C.
'H NMR [(CD;),80, 400 MHz]: 10.05 (1H, broad s), 9.96

(1H, broad s), 9.13 (2H, dd), 9.12 (iH, d), 8.30-8.38
(24, m}, 8.11-8.15 (2H, m), 8.06 (2H, 4), 7.70 (2H, d),
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By follow ng the processes described in stages Cto E

30 of Exanple 110, Exanple 111 is prepared by

di meri zati on of :

(3d 2467 A8 @923~ (et hoxycar hgayl) benzoy % _ '

rret hyI i ndoli zin-1-yl }phenoxy)acetic acid %féFg%z%o?)f/OOOOSI
le 110) with hexane-1, 6-di am ne. 35 Exanples 112

an"bl 437 . %@a@féﬁmmgss (4-3Ami fAH3-4d), 7.19 (2H, dd) . 7.00-

(syat(h@x Qarb [) 1] fhyl ndo noxX, .
(acet |¥ aci gﬁy %‘;%533160878%2 135{1) PC#/EEZOE OO g1 4-°°
By' 454 | B ny- $he (PHocBises -d8sdiétbed )in Li&Ryebtd anl, BL.95

of Bt el 0oL 4¢3:3; [y 2amin9o31.74 (10H, m).

‘(nethoxycarbonyl)benzoyl] 2-met hyl i ndoli zi n- 1-

yl } phenoxy) acetic acid is prepared fromtert-butyl [4-
5 (B aimphl & - ﬂéBPamihyd1m3 szﬂdi Obﬂbm'-dnﬁh&-S ({1-1(20-{[3-

)I!’qu‘g—nt pJI ?_c ation %C%gf) g 8& 3 Sﬂﬂg?(;fg ?@?‘K;Fndc’l izin-

2-&nhpxy}-3,6,9,12,15,18- hexaoxa:.cos 1-y1) oxyl -2-

B O i e

(described in Paten 10MH =
459. 1; $9% ng pdisnt : et-:hY!;t age %amirE;(-aSrp{ - [ {20-iodo-

argd, GLl‘B mﬂ&ﬂﬂﬁ@a@ﬂai@&éo E%B) 5391 PLORBEABRY -2 -

glefrerl tZJ]'aJtIT ’ng'((e% lﬁﬂi%ﬁﬁh%n% lﬁ‘g%%égr bgnyl)

benzoyl | - 2- met hyl i ndol i zi n- 1-yl } phenoxy) aceti caci d

wist-hetsh dh 6-.di
e Ao e e Sl A g ypeniae
pridts desselbseiopedni rodmges /atand28°6f ubBdaaple thrbgen is
Héﬁl'ﬁéi 208r&pQi sEXangy erpd, o %LEHIO%S 31142t % 71:;16 &4 mmol)
ared by dinmerization of met
Rs‘fo ( 2-BFF Rkt ho?y)am}nﬁét%dx(ﬁ-‘élmwﬂrmﬁmwﬁ psthyl -

,yu]mm:nmyumanmaﬁ& rm@mda@@t qigeed Ay erdaphi Rage F

woo0sEb3naTE) it b oS opr Pt o HPEERBBIFPFEZAE: 05 The

( EcanpitedsorREY to R6d) pra80ipleparatiisontefertadR aniniwixture

gqﬁr%-gis zlgéaggkg %1170 %tﬁk?:géﬁ'tgn gglntpe%fature and 18.5 g
({{E3--@ @y antvﬁo 3. eardéxiypdenBoyd )9 i dfo 118 thexaoxaico-

aRld Ut kddB (Example R1)
yI | ari no car bonyl | pxaerP}ox?/l acet ngTFamBr?%utt h)l/jl ]:LasmsntoJIrTZEd at

) bere iR RREnAR - kBt RPrifdolThe nrgaction medium
yll)scapdmma] dintenzi Goacitd o206y &&%ﬁ%rﬁ@lacld (1 M)

- BGH FRRQQT/ 090051, 3 ages 8- {e%cééazcééé3 W eennn
acetate/tetrahydrofuran mixture. The organic phase is
washed with a saturated aqueous solution of sodium
chloridé, dried over sodium sulphate and concentrated
under reduced pressure. The residue obtai.ned is
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-methoxy-2-methylindolizin-8-yl]loxy}-
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Nbenzyl oxy) carbonyl]-4-[(trifluoroacetyl)am no] -
benzoyl}-2- et hyl i ndoli zi n-1-yl)am nol car bonyl) -

phenoxy) acet yl ] am no} et hyl ) am no] - 2- oxoet hoxy) -
beWzo2@02a¢0808283m (5. 23 nmohpaf -tri et hyl amr?lBRQoB#/gtJOOM
(0.65 mmol) of PyBOP and, after 15 minutes, 0.32 g

)(/%ggf gg%%TQEIF?F%!PP%%BEeEyVﬁ-AﬁP&j] %yﬁ'f?;g{' 'Y zin-

(desyt} @eﬂbonyl?hbentoﬁppl | catl on WO03084956) are added

dlicﬁ |Yre}1|(}rqo%g é@é& ane %% P 3?‘?‘8?%5}{;%?‘8 i&t(r%amlde
Qnpl 18 S@@}ltSQSpendé@llumenEG rit of.?.@ﬁ@:hthlmde:rrenhanegen are

Thé‘dnﬂ@é‘:t BBy mteurecd SeRd | g&gqt%na@% e@t i fgg?i%wﬁmou

for 4 houfs and then poured iato a sat '
soCP%tl IRV hi cat tRwRe: Thélp]fl}é‘érﬁﬁ’a?emgbbﬁlhaécﬂé?ﬂin 3-

fig1 ﬁﬁ@ﬂb@ﬂﬁl]ﬁéﬂ?ghgém g@é‘sdt:ﬁJ.M?éigrln ;I'% t{%ﬁl‘&eoﬂﬁpllcatlon
i ed and extracted wi e

ag‘i#a%(gg‘?’/rﬁ%gg?g ni ctphase ¥ >as \Aﬁsfhedt\ﬁtFﬁhwéltré’lfué’ﬁ@ The

g hémmtdatedzfzowefr sodslfelﬂn ﬁﬁesmp?haﬁe aingl Sbﬁgeﬂbﬂataﬂ)tﬂhlch

rynes r i cation of t.he.s obt

téérlﬁc ex?l Egl 5‘%%@% on%t gt a ﬁdl&ﬁ—"t&(gph %I"é%(‘(%l‘ﬁﬁzﬁ%tame‘i

geln (BEADE ﬁ%t#@@?@r Pramasﬁﬁ)ed 24Theyspdttionf im yeltoed at

PONRIS] e R € Shgl, I g
B P T T noﬂbcﬁs’i&e Th87 P iqn gnediun
([3(% { BOBEE zerréﬁQ/) Cér botRLyrate aqueous solution of
[(pdsﬁwm@agelyhham aepbemeoydixtdire is extracted with an

y|‘3n§}\¥%loi n%%glgﬁﬁ/}tﬁifgmﬁr&‘aw mixture. The organic

arphrdet hyl )essned- #ith a saturated agqueous solution of

yﬁ}% ong\//%?’bg%gz)g%tm engékgég ?# 783%]&{?2} Lidphate  and

t rYestand red 0. 1ndey 0. 3edmmri) cﬂrwmand Thaf t eresidue
1533:535‘1"&@& 1é3§u'f9.f(1%d’390mh.£sﬁf RNt ography on silica
no 5- %sl am noi m dazoq(ﬁ
i di 3218 cardbnydi el E%If‘@th?ﬁ%ﬁ‘ﬂiibﬁp@é (st8géo to
B 90/ @0076 D8D325{618L oPCA/ FB206Y/ 89905% ebrbxarml e
53) and 6 mM of N, N-di et hyl formam de are added
successively to 232 ng (0.26 mmol ) of the carboxylic
adfHl sbivfined witlstRije- Rnlmve(mksisodven.in 1.2 nl of
N, N- di net hyl f ormam de under nitrogen. After 5 stirring
at anbi ent tenperature for 4 hours, 0.14 g of PyBOP is
added. 9%3%® 96 hours, the reaction nmixture is diluted

Wi b N-gH Bt Bk f erRER d ek J@? g

of lhr#l d % IE% ned act ?b:g)t%eeggesdtéeér&eﬁ n 1011;20% ut %%OPnand E
19 o PRI ﬁ@%‘hyﬁ%‘ %%tl%‘?eogd&é’& fethy bf diester

weiﬁ‘gellrﬂecarmno ﬁaé(bz@’ﬁd&ﬂrfg d@ﬁﬁb& and the sallflcatlon

d b t hl and
R PBaT HNREYRS aRbP ot FiRsbr BhEr ol asiun salc,

r dact ingnl oml'esuarmﬂevol ve; the mixture is heat ed at 60C
15 for 48 hours after having added 14 ill of
triethylamne and 52 ng of PyBOP. The reaction mxture
i 5l9ing cepine: tPR0¥@1 i d obtained is purified by

sterl c exclusion chronmat ography on Sephadexe 1220 gel

N._Ndi net hyl f or mam de 799 of a yell ow powder
E QWRobE%/G%éaSONH‘l )011’@175]2@55 07/6 (1H, d% 8 60 (1H, d),

Steag@C 32&12 02- {1 (85 {[(0B, (Y benzayl ok, dd), 6.96 (1H,

ST A Kb 4y mgeby Lol benadh D e an, @,
adetd | GaH nYeddry| § A Bop62-(QMpetioad di)berwmT @zid broad

043 m 30§ sogjum '&Xdroi"&’g §1cM |5 pddg ‘5’ to, 108 (3m, o),
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solution -of 71 ng (0.06 mml) of the heterodi ner 30
obtained in stage B above in 1.2 m of dinethyl

sul phoxi de and the solution is stirred at anbient

t empezaowy@goRbter 48 hours, 18618 M of spetpFR2007/000051
hydroxide (1 M is again added and the mxture is

stlrred for 24 hours. The solution is then run into a

351 53t uf A edBAhquEBEs -$BupPresose Ve S b eRdir sharal 6.0-
suw phapem) and the precipitate obtained is filtered and
dried. The solid obtained is purified by steric

excl usi on chromat ogr aphy on Sephadexe 1220 gel (N, N
WELBYT] 8030 5-DiS3di BET/ #0076 H00DSdmino-5- ({6- [ (20-{ [3-

e RO CRCR
hy&imokd epey ¥ 43 M %r b2 alifleli8 t bexhexsdbobi-dnyd) o2l my -
( Qn@@lm@l 2-RéchPei J15EL 2 ?ﬁ?t 3Lpe ? ch?béhiﬂ? bgnﬁgg.%‘:g alld

of " net hano The solution s conc ntrate
r%bﬁe%%r’éﬁﬁnﬁ h@usofhe PsocsRen desaribed doetafrgesH® and ¢

sabf dEkampiet aned mﬁnmeedlzmdsé 2epdredl fAlm Pl 2-

h 67% | wd
(i 1 ELTE 0 TBedS Faf 1P nizpapnts -BonagmaishorAR
[ (3OD3)2280; 1 266: Mbiry - 2 16 OBy 1 ittlobt ead-s), 15 10.05

T

s)119) 00-81d0 (mESHYI), %asmr(q-l-ﬁ Hbr; hﬁiﬁixYQHmd‘dl)loxy 2-
4. n@tﬁ&&"in&&llﬁlr@@ -(%ﬂ céibogggf}t};é%?gaQéH @e&cggbégH in

yS|ne

zﬁﬁﬁQﬁy _ng [ Fxemple 7l1l) . (Disodium salt, 6.4 mol of

{ [«&d£)3- (4- am no- 3- carboxybenzoyl)-z-nethylindolizin-

1-yl | car banoyl } phenoxy) acet yl | am no} et hyl ) am no] - 2-

oxoet hoxy) benzoyl ) am no] - 2- net hyl i ndol i zi n-3- 25
yMeddripenypgirenzadpe aci d By carrying out the stages A
and B of Exanple 72, Exanple 118 is prepared by

dimeri zation of 2-am no-5-

[ (E- AMPnol (ChmeO) i AQ6I MEzA-:3-8/19% af Bny i bez6ioc Gdid d) ,

(menpunﬂgobaalne@ g a f@tl th t | s..descrifed

B%n p%t nt agagl [ catl og V\D ga& /8’8%486)?‘?@ Wq Yl (18,
m), day, 4 21 ({2H, breoad

{ [E04- c«ar@mxypnenm)aate&yl]arIBBo}(@myIBﬁB&cﬂJOLjZ 3.80 (3H,

Aﬂ“@g*@b%w Sof e S8l MRl og bl

brsdad Js)91 9(3B, (&M, ltlhﬁad—lﬁig, Wrdtor@Hgivd) a ‘Jbrb%nd lé'ignal
(2H m, 8.11-8.15 (2H, n), 8.06 (2H,
7 70 ?JH d), V\D 2007/ 080325- 134
-PCT/ FR2007/ 000051 7.46-7.50 (41!, m), 7.35 (31!, dd),

rh . ﬂ::&Qi:.lZmOQaiﬂHofnh iRy 5 - 7(7{1:‘ 2%1 }_?13{4- [3-
6.G6 (21 %)I‘ca oH, s) 4,56 (2H 'S}

)3 g ricasprpesis it bynataareyBagoly in-2y11 -

1ph@nbxz4 -(3?,(1&'94 19,15, ﬂ(-&imtaa:&elﬂcoa S0P VX $PL L -Rbthyl -
gghﬁﬁb 3 F%gﬁﬂﬁﬁéﬂXEbbﬁF?ﬂﬁ?uﬁﬁié met hyl i ndol i zi n

S—yl]oﬁﬁpg@ @20 MEX H}A, I0-dweinan@d C0Z- {4 y[ [ 26yiedo-

MY, BY loi, 190 11isZ i1yl 3al RS 9 W&cf] ﬁegyl} 1-methoxy-

indolizin-3-yl)carbonyl]lbenzoate

By carrying out the process according to the protocol
described in stage A of Example 119, methyl 2-amino-5-
[{2-{4-[(20-i0cdo-3,6,9,12, 15, 18-hexaoxaicos-1-yl)oxy] -
phenyl}-1l-methoxyindolizin-3 -yl)carbonyl] benzoate
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10St ageA: Met hyl 2- anmi no- S- ({8-[ (20-i odo-
3,6,9, 12, 15, 18- hexaoxai cos- 1-yl ) oxy] - 1- met hoxy- 2-
nmet hyl i ndol i zi n- 3-yl ) carbonyl ) benzoate 12 n (6.0

R )2 @67 POk @ssk um hexanet hyh disil yl ani depé‘?/F§9057%00051

solution in toluene) at -20C under nitrogen1s
dropwi se, to the solution of 2.0 g (5.64 .nmol) of
met#own oil) is prepared by alkylation of methyl  2-

2- —Qamrr@-é-f E@ by dh &%f %?gﬁégggy =92 %&H&&g@ﬁg Eﬁ.'zg.n A

) car bony] zoat in stage
1)Yilrsenyh %Waﬁ?dﬁep@p@ﬁndm@tzemmmﬁwammg the

rqsi:cw@@émtatede%&bﬁﬁd/ed The ni XbaEentS al '%ﬁlééztlon

?Z(bé nbi en tenperature and 18,5 [)
%8858 6, o o5, 10- R RamE, B b RS, 16-

(E)arqrb:eaﬂidsaﬂé]e(sﬁémplennlﬁ stirred at anbi ent
tenperature for 18 hours. The reaction nedium?25 is
poured into a sol ution of hydrochl oric acid (1 M and
t R mi=x Bd5e 3 it IRTteRMilHh wim etrgthod A) .
acetate/tetrahydrofuran mxture. The organic phase is

washed with a saturated aqueous_sol uti on of sodium
chl ori dttage iRy ¥ekhykodraminarphald-4480cdhcdAt (4temino-

3@ L oxEskaie£sh, DY ees;uéehoip,enaeﬂﬁuﬁ wausﬁenb:%y}-

pusifi y. Il chr omat ogra on silica
i Sk 2 b FE TSR HERET ReY hS¥ | ~20BP@hY3 indolizin-
O KD }cdxBomy Y B3 zodta yel l ow oil are obt a| ned 35

007 080325 135 - PCT/ FR2007 51
S 94T LnTs N ot RECSESP ARG Rl (o FEPHocoL
3 dfSazirshy Fybertame o B3,58 Fxampleq 149 ) methyl 2-amino-

peiagsi '-Umf@)(gtﬂf :bykéi'émlﬂé agi Qgrﬁgxgbygggg% Qnmbghoxy—

tol uene) at under njtrogen are dr opw Sé€,
t ARt Sotrn? oAl emmfb 31603, hAph§. - h@tchwcalcos 1-

andw]&i(ﬁemmgwoﬂxmhﬂyn @hk%bﬂ §7benzoate
onyI nzoate descri ed n pat application
%Jsb@) i hS7 BFeBRTEE: r By d 10he of methyl
Edr-rmrtmrmr.'-gf%?ﬂ@tﬂmxp@;rﬁ@tl@ylsn?bg%yﬁda ?m vhiBbnyl] -
e igdinate vative
o(b%teg.fzn'é> el(n st a(ge lijr o&fe is g ded. BRESEE| uti ofPpRication
sHG 28 0 84h ent wibhpdihat uiedinated kewisatlive obtained
r e3Ctd tiyd i 4B+, poured into a saturated aqueous
sol uti on of potassium sul phate and the m xture is
extracted wth an 15 ethyl acetate/tetrahydrofuran
MM uee103he 30kgdan RIPRASE I WasheGha¥idy anysat ur at ed
aqueous sol ution of sodiumchloride, dried over sodium
sul phate and concentrated under reduced pressure. The
resi duetagenited is purified by flash chromatography

Ol S | r e

di ghléor%]iaroe%%ane% g%hglﬁ%l Qéig%lgt 957‘?6?16 1&5 (disodium
( GRHUE of8 agleldwatidr)is obtained. 969.3 with RT =

22.05 (nmethod A). 25Stage C By carrying out the

rogess described in stages D and E of Exanple 7, the
AL RIGH 0f1 IHE net hyl diester obtained in the

: pr ecedl ng stage and the salification with sodium

d t (d di [t,. 30 4.
DY B A B0 oS SR o e, a1
4601M—|zQ2H9 &d) (1%, 5d) ,(28,6@H)LH, 733 3DHS. 1;1&)(,2H 1B, (2H,

1405, 2t ol 2 g S0 it %) cDgflel b o,

t)ﬂ):4 @@qzmleroh:w,t)s 3283(1(I-IZ,H dbroadon) (2H 76 birddd t)
4 6 8 7,08
14 o RRoBB T bonoRt +82 2 St D B otare )

give a broad signal 6.0- 9.0 ppn). Exanple 120:

D sodiumsalt of 2-am no-5-({6-[(20-{(3-

(4-am no- 3- car boxybenzoyl) - 1- met hoxy- 2- net hyl i ndol i zi n
8-yl]oxy)-3,6,9, 12, 15, 18- hexaoxai cos- 1-y1) oxy] - 1-
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met hoxy- 2- met hy1i ndol i zi n- 3-y1} car bonyl ) benzoi 0 aci d

By carrying out the process described in stages B and

C of Exanple 119, Exanple 120 is prepared from nethyl
2wd%007/080325

am no- 5- (/{ 8-1(20-i odo- 3, 6, 9, B 15, 18- hexaoxal/]':'clt:’“)%a(.)LWOOOO51
yl ) oxy] - 1- met hoxy- 2- net hyl i ndoI i zin-3-

yI13 bbb ) bedHEoane, (de96r i (360 im sitiye ANBi Exenphe give

119)ansk dred fwih 21 agl §9g 5p ydr oxy- | - met hoxy- 2-
met hyl i ndolﬁl n-3-yl)carb “‘F} benzoat e(descri bed in 15
stage F of Exanple 11). (D sodiumsalt, 6.4 nol of

Wett 16 ) aré&iénnﬂnﬂﬁbﬂtréf@gancégnéﬂ EMB HeGetatn@® HH in
g 8 2K dd) 7,48 (1A dd)
% %%efﬁﬁpt gtgge(sl M’M t§jescribed

3.&8%¢eH s), 3. 70-3.77 (5H, m, 3.46-3.65 25s), 1.91
(3H, s) (the -NH2 proton 6.0-9.0 ppm). Exanple 121:
D sodiumsalt of 2-am no-5-({1-[(20-{4-(3-

'(4éﬂﬂﬂﬁbiﬂﬂbarbo&@b@nzgﬁQ)316néthaxyﬁndﬁkhguaozaybbsane

30
phenoxy(I:AS 15f39f55f8 Hexaoxal cos 1- f‘)renﬁaré: rréth 1

ﬁ&cﬁqrzﬂf%@}ql}%%k%nwsibénzau @a@e’a@e, J. Zpagéhenm. Y30c. ,
l\/mm 116 (1), 375-376. .
2-am no- 5- [(2-{4- [ (20-i odo- 3, 6, 9, 12, 15, 18- hexaoxai cos-
1-yl) oxyl phenyl}- 1- met hoxy-i ndol i zi n- 3-y1l) car bonyl ] ben
z Fxtagnpfle B2 cal s YT Dl bodlot g6 pgpLRss5apentdorghkptadecane
prot ocoladlesqhighgl 1gy 4208 Al F2IRLE A BuciREREY  ang
[ (-R4-§32®mdIdAmgewd, CRemb, 18988xadRai d83- 11PR)ra8y] -
phenyl | - 1- met hoxyi ndol i zi n- 3-yl ) car bonyl ] benzoate WO
2007/ 080325- 137 - PCI/ FR2007/000051 (brown oil) is
[NEﬁﬁﬂﬂ&fiﬁé ky4%1?bﬁ°6? %th??lg tetraoxatetradecane

am no- ©AP- (4slayrdr g@yghenyﬂ.)p,l e sk Nele) | Zimnwm3- Fyles,

Iﬁe prg:fcuol)c/poli} Ci’c g%éfﬁggﬁg gglt?tcégﬁjdfry;):%?“ngal g,

ZGW@SMEBE)V\MM 20-dii odo-3, 6,9, 12, 15, 18-
hexaoxai cosane (Exanple R1). WMH = 835.2 with RT =
21 15 mn- (mst hod A). 10Stage B: Met hyl
Examples R4 - [ (20- (4- (3- (4- ani no- 1-Iodo-2-{2-[2-(2-
&Bﬁ&?)@&/ﬂéx VT & é@ﬁ%éz' n-2-yl]phenoxy) -
3 6 9,12 Feads

18 hexanxalcos 1-yfl oxyl -2-met hyl i ndolizin,

3-y1} c&fbonyF§BaRz8ar e/ By Nodi T yi RBLBEY - t h&K -Fr-ocebEakowiak,
a.@ . diBxhdghdwe pMOMOCOlEngland, X. Kou, R.M. Izatt,

Tetrahedron, 1994, 50 (9), 2721-2728.

Example R5: l-Iodo-2-[2-(2-iodoethoxy)ethoxylethane
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-pheny1enemethy1ene)dimethanesulphgnate

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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15 described in stage B of Exanple 119, nethyl
2-am no-5-({1-[(20-(4-[ 3-(4-am no- 3-car boxybenzoyl) - 1-
met hoxy- i ndol i zi n- 2-yl | phenoxyl - 3, 6, 9, 12, 15, 18- hexaoxa

| aes-100t Joxy3z2- met hyl i ndol hzbn=3-yl }CarP@'ﬁYﬁ{ﬁ‘@U?gQBOOSI
e (yellowoil) is prepared by alkylation of nethyl

2- am n -5-[ (1- hydroxy- 2- met hil i ndol i zi n-3-yl )carbonyll
¥rgeict rpRany hepal bALmapprRedt i GRSADL97573-04-9;

201')331 084195@})&1&&4‘ h sha | odideat ed glar | va\tmygnybt abﬂsﬂlbery A

t A ab = 1031,
Sr@‘%ﬁ R mﬁ%l”dﬂ’éﬂc S&ﬁ@%r o%g%lhfe 203 r?731t3a?ge1€ o? ml of
E)Ch:milthaﬁdrﬂet(]daﬁ@dla&m sab¢C Gndelr ohivebgenr. 3the solution

(rit | BOLBELRl e Prinse soly LhSRaLS Sha g‘go(gg@%un into
7. agiraghlelc acist (2H, M35 ahd 'f:l’(M t(ljlkl;uﬂel) is extracted
gw('la.\.gcl'@ﬂ%@c ?&oﬁ%th?géo g:'rhogdg:%jangé 8@%?% roaog%id with
3. %28%@6%%@ agjeonse P iy of weoddem oduBRsidg38dried

Eﬁﬂéﬂ:m7d&(00%lp31a"c% 3223 (%QHcem:ra%e%S ﬁﬁHerS)reduced
broad sij 8nal

roto 6. 0-
prPe‘bea?%‘H%n %n%?dﬂ %fe‘aée% gpl Hélﬁéacpaﬁtésl@ G aiimed .
5 the MNmB¢+ zatsoHa. st ages of Exanples 1 to 121
descri bed above. Exanple RI1:
1, 20- Di i odo- 3 6, 9, 12, 15, 18- hexaoxai cosane
2J. - RN er Bithanieerl, @ Glivtlbis (oxyethane-2, 1-

Di gt Am Chem
e o e
1,17- DIGBAR01 308136995 Fent ﬁekaﬁ@ptfad%c%necgﬂs M. Raymo,

élﬁﬁ% O@t&dd@r@cﬁl eAruchSqumfl_(@r emgalsDJgP Wllllams,
age e em
B 0 e e 5 akn a0y a2 BOPadBAARS s 226378273

CAS76871-59-5; L. A. Frederick, T.M Fyl es, N P. Gurprasad,

Oableaifia el o £20cods hEN 0188010551 1204 1% -

i Gtﬁfé}wmr&m]yl et hoxy} et hane CAS
36839-56-2; N. K Dal | ey, K E. Krakovvi ak, 25 J.S.
r dshaw, .MM % X. Kou, | zatt, o
heaF8315I§§4 i50 ng* §¢9§lé¢ys ERanBiaves: Nising,
1 H.odmr2- i 2-K.2-1igeetthoxy ) B hexy] 84 hatBikf\Sa Acta, 2002,

3883%)55 L, £augs ci al

Example R10: Piperazine-1,4-diyldiethane-2,1-diyl
dimethanesulphonate _

CAS 48185-66-6; described in 8v. Zikolova, R.
Konstantinova, L. Zhelyazkov, G. Sheikova, Turdove na
Nauchnoizsledovatelskiva Khimikofarmatsevtichen
Institut, 1972, 7, 117-22.

Example R11l: 1,3-bis(2-Iodoethyl)-5-methoxybenzene
Stage A: Diethyl 2,2'-[(S5-methoxy-1,3-phenylene)-
bis(oxy)ldiacetate .
5.0 g (35.7 mmol} of G5-methoxybenzene-1,3-diol :—:Lnd
then, after 10 minutes, 8.7 ml (78.5 mmol) of ethyl 2-

- bromoacetate are added to the suspension of 3.1 g
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30 Exanpl e R6: 1-Bronp-2-(2-bronoet hoxy)ethane CAS
5414-19-7: commerci al Exanpl e R7:
Et hane- 1, 2-di yl bi s(oxyet hane- 2, 1-di yl oxy35

3,Wo phedy) esepes hyl ene) di met hagesul phonat Fc@/ﬁ'ﬁzﬁb'z 000051
(3 31 nTrDI) of triethylamne and 0.18 m (2.26 mol

S chl] ori are, added tq the solution of 0.40 g

‘ﬁ %ﬂ?ﬂ‘ i ((% ‘ﬁ%ﬁi%u‘i ill’&rwdfﬂ s(eNy efhgRersigp in oil)
20&7/&803&5_ 63914%Eﬁ 1none under argon. The
T Lo s A e GBE | ERpelating, g 3 hours.
CHeme stregrtibor opediun otenalil kel , wBt ) eth203- alc?éﬁéte and
[ 0 chl o 20C under . nitrogen.
softriea yifhe R PRATEL 388, Bau s REThe Tk, PE PRk tun
r Y 4RIy gudEied candi dr ( Bakjiratedt hecTuktane df sodium
CXENTGE R W tdndll Chbpl ogt Ngder Theodt AN CoRARGLES  then

washed with a_saturated aqueous solution of
cHIRTHE T $ Rt By S Ya®fiSm Bag pRstdeamdodowtent s apugified

urtsler chediaedgtaphyessiur 8119¢80 ge1( 88&%1@1‘ oPomethane/ethyl

ess 0| ob alned
EanCr?rp 2 (%t“na%e 19§ ?(fo@e{:ﬂéﬁeréefs gum are
dlqbuﬁcwqcm s[4 (br omonet hyl) benzene] 15CAS
110911- 9 3%3_ bezon, J.F. Cao, M Rayno,
J.F. Stoddart,A'J White and D.J.WIIlianms, Chem stry-
A European Journal, 2000, 6(12), 2262-2273.

Exanpl es 1314, ot anes ude ] -
met hyl ) ?ﬁge ne], CAS T 25151%,;{}6012@ ﬁ%‘ﬂﬁﬂgﬂg%w)]
Silva; 'fz'i‘ba Carl; P. Linnartz, Helvetica Ch| m ca

Acttta, ﬂﬂOZ 085(611t35ﬁﬁ 15@5um£ﬁlum hydrlde M . in

mgﬁ%‘ﬁ 1IEw)o‘—’%a Lfe d%é[ﬂ‘glli‘géga@%téde%cre%ﬁﬁe rRecked

S\f-laE]‘kdllmﬂ@r Rrgl&nnstpa‘:‘rttemdvavm.g Zbellgdzkine, Dlution to

S oV Tyr dav, %]

Nameﬂd(hno?zgl edg\?a?el |yaK?1 dl%eftayrratsevtl% methoxyl 3
mkene)grs (yhhdigoetgkanpie Rglution in 6 ml of

1 teaxa&(}aiﬂdmgetmylﬁs SARIODXY 18z €88 g o ehMVinite

gc( m 116 eg@enyl ene) - 35hi s(.oxy)] di acet ate :
)OBPEEVR: B yBEnSEAETEnE fiod Qe hour at
tmmblaﬁuetemﬁeﬂanute$ &yl atéBabemiy ) sDbweihHdded at
brOQ@aC%fl@t %ﬂ&?gd%ds t 8o¥1g?eds UPRES Slaonsggu%a%e%. agqueous
solution of potassium hydrogen sulphate and the mixture
is extracted with ethyl acetate. The organic phase is
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+ = 229.5,

Stage C .
1.28 g (4.88 mmol) of triphenylphosphine and 0.35 g
(5.14 mmol) of imidazole are added to the solution of
0.43 g (1.88 mmol) of the dicl 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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WD 2007/ 080325- 140 - PCT/ FR2007/ 000051 (71.4 mmol) of
sodi um hydride (60% di spersion in oil) in 180 m of
1- met hyl - 2- pyrol i di none under. argon. The m xture is

stWa resbatogedient tenperatuggafar 3 hOUfﬁc:TFﬁﬁzoov/oooom
reaction nediumis diluted with ethyl acetate and

washed with a saturated aqueous sol ution_of pot aSSI um
hy RS 8EPpiRtdednBostigniaeed e uEPHtEPNSOd Ut irred

chltorode apd d“HﬁﬁﬂBﬂﬁnéoghéﬂ]§ﬁ|@Mﬁﬁéﬂd“ﬂbmperature for
rated tqQ dryness. The c¢rude p rodug purified
b;}" :}](ﬁlrﬂ"t%gr y 16h FOWER geltCdi éhl 8P H’Etlﬁ’&nepét h‘?‘F’dlum

1icoetphet e 9505) aw@ct(ﬁ&ﬁe@fwatﬁolectWESe&me The

S G [ Basll 5 Jhdebied wishi & oxgSiiehee: mOTICiGR of

mSQﬁlumthChﬁDahdmAﬂLﬂﬁh@drlmydﬂ_h&odlum sulphate and
t%ﬁ%ﬁw@n&oaw rétsrﬁgdul%g EBL e RN p 151 eq
er argon. Aft

flask un aving coo t he so
o&Y 1Cbr@mf‘9°2rﬁﬁhh1) SoH méww gzl Lcﬁz(ghh@mmyhans/ethyl

2%@&% egeafi ehexy) | Th L@t abe doy s30! Utd O | 5 6(8@% ofof a -
"‘é't]ﬁb‘%/dro ran i s added. .The formation of a

&5 DhsPtRIPeAf ter stirri ng for one hour
at anbiMid £ erperat ure, ethyl acetate is slowy added
at 0OC. The mxture is poured into a saturated aqueous
25 sol ution of potassium hydrogen sul phate and the
niBAanRple s Rd2iact Sd it Oatang - hodtdielbikéonyhhdibenzoic
phasiey i s washed with a saturated solution of sodium
chloride and dried over sodi um sul phate, then

concentGit ed ¥37 &R y3%s: 100 RRAWBIFSeE. a WhKie %BW@IerK A.

lschHisa;byﬂ,edD BOMEtse29755. A%t.a06héml. 289, (4199898 MDY (5

géd'g'] eenyl phosphi ne and 0.35 g (5.14 mol )
az are added to the solution of 350439(1 88

nnDI) of the diol obtained in the preceding stage in 3

el 0] 5 (oo o, LA BY DTLRERE B OF
E)emle%@rge 1%. Jseiwﬂ:ﬂ qxao? Vcliigbe;ggw 080345- 1lzj1t1I on to

- PCT/ FR2007/ 000051 iodine are at OC for 16 hours.
bi sul phjte 5 or %anl sodi um _added portionw se, The

sol uti oiFaee &3 FYD Hols schherendnoxpeshprehbenzoate
t ezpey atlur €of.@5 hibli)s a@urmlbﬁyp b dON Bfd sedi ym of

o R R TSRS "= e HErBHe B G AR QreF 2810 9

by( 8Ghr2o matcdigr amhfy ors saéummrmmpm chenethpacéei byl acid
{A. Banerjee, M.M. Adak, S. Das, S. Banerjee, 8.
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
triethylamiﬁe 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



acetate gradi ent = 100/ 0 10 white powder is obtained.
M+ = 449.0. to 60/60). 0.75 g (89% of a Exanple
R12: 3, 3' -[ Cct ane- 1, 8-di yl bi s(oxy)]di benzoi ¢ acid 15CAS

- 1125630@9/8s0B25Ranpr asad, -Wal§2 Lin, K A pEele8bY¥o7/000051
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D. H. Busch J. Am Chem Soc., 1988, 110(5),

14
g'-% (B hﬁ’l‘fe @L1%h%ip§pt5g§{1ﬁﬁpﬂo@e 2geaction is exothermic
ox()Ett haseedoledi wd)ayy bindijkenaaih @ity the foé‘i@e@oﬁ of a

hl h 2.5 m
S ilog Grellore s oost ngay bepos(e 2§ 17 (0,48
N, dérefp het ay | ftdtmawedetam andéduto s Skt OEtZOaleent

LB R, [P RO P e
ehfept aroneelhane Chélhe Sexgantigs7phe4e 1;s 34,.=a3371)eca n w:Lth a’
Z%ﬂrﬁeé ZaQJu%i}Jﬁ oeLBaQei ohne JF Xt f %as%lu%{ | Hgggogen

for hour and is then concentrated to yness and

d r?‘@&%‘a% r aydcBufirhiratecorsivitginn ok %&@blufasbwarbonate

i mride subs&mﬁ& sbage. %tcﬁﬂﬁmB 2599pBht 644 PefBR ) being
of ethanel amneln solution_ 35 1n 10 m

of
di THC r%%??ﬁ%‘h %nﬂrﬁegsm Thgg splhifp|9PEHined 1s taken up
t rirethgpomnee fii btaddddandr dpvdiese, @ @Rl end.2 g (92%) of

tmﬂdéjcsﬁ? wd@rthe solution of 21.4 g (88.2 mmol) of.

t he aci Ofide obtained in the precedi ng stage in

WD 2007/ 080325- 142 - PCT/ FR2007/ 000051 170 m of

dipglrl ar @it kane. The reaction is exothermc (it is

cooled using an ice bath) and the formation of a white
precipitate is observed. Once the addition is

conpl etsa;ag&a:reacti on nediumis stirred at anbient 5

t rature faor hou fter dilution wth

die‘lcl;%egr?lone a gdltui% rEIshadd M waRed3AfeR ato the
s@uarsansicayuedus SdE g | 64008 mmbassicm’n bydr eyl diester
syl ndeassat ysay &S [

bﬁcﬁlﬁ%ﬁgtﬁeggn ?sa dri egl 0\(3AeﬂrgL sgglrﬁ;n g’%l Ell#g}taém&éf gind then
bdiify BOXEBREer dhedted datyndee°CTHmsOl | dowbt ailied clear

i s;dlaitewbruplé Nelye Pt 208, 1§b| fngr %‘%Wr‘ifdgﬂ%r cg %Vc‘f (3 M)

%’%ﬁ?zlgfo‘?f a white powq

e Y F%adlﬁ@ H Wl&%%dé&qmqg@y washed

sm@waﬂemfaﬂ@ ﬂa@n(éﬁlédnﬁﬂﬁbroﬁfatdﬂﬁanﬁté%WS@@Stt% give
4651 lgmgi{s%]) 4-di oxane and 65 ml of ethanol, and then
the Pe 9% hedttf HoH for 1 hour. The cl ear

sol ution is run into 150 m of hydrochloric acid (1
+The egi.p bt ai.ned % d tered, thoroughly

V\Ngghed Wﬂ?hgmtn%?ﬁzgﬁg’ %’%elh!letdrl ed:‘I Lﬁ'Jhder vacuum at 50C,

to give 14.4 g (85% of a white powder.

Example R14: 4,4'-{Ethane-1,2-diylbis [imino (2~
oxoethane-2,1-diyl)oxy] }dibenzoic acid
Stage A

4.9 ml (35.4 mmol) 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] phenoxy }acetic
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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25 MW= 417.3; nelting point: 282C.
Exanpl eR14: 4, 4, - { Et hane- 1, 2-di yl bi s[i m no( 2-
oxoet hane- 2, 1- di y1) oxyndi benzoi ¢ acid 30Stage A 4.9 m

(3 4200w §805261 i et hyl ani neiand -7. 8 (Eci‘/?ﬁ@bbﬁbesou
BOP(r) are added, under argon at OC, to 4.6 g (16
benzyl oxy) car bonyl ] phenoxy @%acetl c aC| d

(4-1(
(o%%‘lc"r?‘b% a?% PX+EAFTAFpMich id rF3fpronne®ogaryonna gslution
socbfn|mdimsoor¢a@$oﬂa@élornnepbaa@ 16&@ 88rms, it is

m 8.0 of e -.di am ne is
d’glgid éc)rﬁ]e reggbieé ﬁg& l)'fﬁ i TR rEEeﬁt d&ﬂ‘ﬁldent g of a
terﬂpletr@tmedénr até bburined@he widadt |pnswdmd| i 18ed without

143 .
o R TR ek he o AP aREns Bt s icariion stage.
sat urat ed aqueous sol uti on of sodi um bi car bonate. A
preci piged f]grrrs it is filtered, washed with water

and. t hen of a white powder are obtained, '

Wi TP pg\?vde?gl ss%iééﬂ“ \/\Pﬁfﬁlé'ﬂ’ﬁ"lslepur(lfll‘@at pyE jadde@ to the
sLmsilathmﬁ *ApoBi. bi C@tl(cmﬁag@loﬁt age RuL. @tMy10f giester
raxi de (al are_added, to the sol ution of
Cgiég%%&g?; ThoFFasF t e 2PRAVE diRstdd obtai heWeFRyLl-2-
stmgleo G abvvee i n #Benl sefluk-iet hyis2- smszleddl ngne. ambient
Mgl den | Sesti g0, Bbuatdl oiipd eTRELA e Toalln e

hours. The reaction nmedi imis ‘ac

hyafigthied ¢ i deddimg. Twdrpebdiopiitat @q:si fi{terdd. The
aftﬂ:d@iﬁﬂhﬁ_{ht’ﬁét Rawef £1 e ALY Elankp @é)é!g@g. LWP@IE %%lélfm After

of i te powder are obtaine
m&f Y%ﬁbg f}rg:erz uum, pladpl § ROS SodWhitsal Powder are
cibtq‘:(rﬂeo(.dl met hyI am no)- 20
S{SE?QX }gl %Ie#z%’r”c“[ae&@dmé@zq gji(r?tg\t/m%g& e processes
described in stages Ato C of Exarrpl e R13, Exanple R15
[%mag Hazy & ny%éﬁ%%(ﬁag%tl & it (31 feipethylamine) -
propane-1,3-diyl bJ.s[:LmJ.no(z oxoethane-2,1-
diyl)oxyl }dibenzoic acid
By following the processes described in stages A to C.
of Example\RlB, Example R15 is prepared by dimerization
of [3-{ethoxycarbonyl)phenoxy]acetic acid with N, N°-
dimethylpropane-1,2,3-triamine. For step C, when the
saponification of the dies-ter 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.



10

i5

20

25 di net hyl propane-1, 2, 3-triam ne. For step C, when
the saponification of the diester is conplete, the
reaction nediumis concentrated to dryness taken up i-n

t oNQeneo2fdgoppsentrated to duyness, and ph®PrR2007/000051
di ssolved in methanol and concentrated to dryness to

gixe a yel .38 gum The product is dissolved in
rnsm-a%ﬁ—p BRLHRARRLY r 8 o i 30pf bRyl (dimerhyipmino) -
prmtlpylhpeopanél-h.\tNgFaﬁiyaﬁlﬁlgg%ﬁ;dgggggbx%%%%eﬁtz 2QC,
tQ er. -, 7 5- 144
%%ﬁ%{)ﬁﬁgioﬁaﬁﬁf‘ R16: Sodi um salt of
3%1/ Eedlopdinget bieamprm)esses described in Example R15,
msﬁ,t% P& OpFRE 2-9xQst hane; 2
di'yl) oéde?%gnzch)gl ?ldéc%#%a if’gl Fg%%ng e Pt o%%sgé (ethoxy-
deFP Pl ) phenaxpl @CG@."éC Sagkanpl @1 E16 | 3-pampaomdthyl) -
Dy o L4y OB Obahd- ie§ baxyfahlonyld Phgnoxyl agelifer s
aci.d with_2-(am noneth ,
N, RR R Jrfé?‘?wyl pr opane- 1, 3 d| amine. A white powder is
obtai ned. 10 Mr 488 4; nelting point: 289C ,

Ie 7: 3,3 dr oxypropane- 1, 3-diyl) -
hi's[i mi 62 dxgbet%alﬁjeqéy O Y13 %£ yndi benzoi c acid By
foll ow ng the processes described.in stages Ato C 15

Ofw 2 Ej(.arrg ﬁ%car%’c’)ﬁil??grﬁgﬁogy]'g&g}l c acid

wittd® @@nq{%mmmm 2, b+dm1m=rk}gmaazon.s acid
ob;}al FETLoWREG = t47. s;ﬁlro éé‘ngQbE}Ege%OJﬁ 20 5xaml &4 ¢

odi ﬁﬁé} 3 {e% hane-
h| SE( ¢ ) cEKamele R1gi y‘foﬂﬁ‘ﬂﬂmd?lé dtmerization
Stca‘-'ge PBTh@tmszaEb@ﬁym ﬁztaen?i?] Sceeek) Qfciet h%ﬂf:lft'hh 1,3-
0e ate (see._prepara |on 0 e
%mfl%%ét ?pang’ 3’% e%A‘%”ZrZ%l%W%gr E -aERgEnspan
et aI J. Med. Chem 2001 44 4524- 4534) 0.78 ni

(o2 m*rqh); af. Nehhdiy ge 2-diam ne and 1.73
g (12.3 nmmol) of pot |umcar ona'ein23n1 of N, N-
30 di net hylfor mam de i s heated at 60C for 3 hours. The

d RIE00| sl shan anyand teﬁpefajla"'ea SHHAHEH W 1847 -

wat ey € organic

ethy al d d
VIR Ce BT  RLAY[2) A SPRLEICIE L

25

30

35

chI or i é&ager iled over sodi um sul phat e and concentrat ed

3§40 giye,a [ 73.

L %X%E%ém % s%dlu é?g/xgdg‘ Pﬁvp £ g 1 -
tH@%g%b@#én )dengoak &3 gsqa 2drepetatobnt hefet e  methyl
de@ee® analogue CAS 225122-62-3: P.D. Greenspan 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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5 obtained in stage A above in 20 ml of. ethanol. The
solution is stirred at anbient tenperature for 17

hours. The reaction nediumis concentrated to dryness,

t e 2@kefosp3zs et hanol andiggncentrat edpdp/HkYHESPo00051
to give a white powder, three tinmes. The 10 product Is
suspended in acetone and filtered and then dried under
vacuumat2EDEt o give a white powder. M = 417.2;

melting point = 210C. 15 Exanple R19: Sodium salt of

3,3 - {et hane- 1, 2-di yl - , |
k|"|3's? (“glenf%e i r%ﬂ%’o‘)“é%/hé‘ﬁrél-r?,xf-dzﬁ y1(@x)0di BERzorEdgE; dtay the
f duspeneidhecffr dcesses (Bseai hrdlhn it agre At Bidbster

; 8., .EX 9 iLs._prepared by dinerizatio
of et Eylleré 2-lﬁod%g$h§xy b &Y eV\Pthg?r,r%ﬂ'-d:irE Eé ancl. The
b Eidmne is, 2- dtankad. Awhi eelpiemter ksmpbtatned. for
M17 1R6% 3. npl b ' salit, of
44 fet hane-?&g-dir)%f-%%%gn? SHC A, E.E concentrated to
biKURRRA | FRRB) devere- 20 118i yatdanad bendoiconment Bred to
f addyamdeng, t e PAcRsses dasek bedubBrSt aghsed apgnBsof the
Exarr%t)c#e tR18 Exanpl e 0,is prepared b% di meri zati on
of & 41% 2 SU5EEEAT ) DeRrEEPBECAR ST DAt 85S¢ and then
destirddethdar Madamoatets @t C, t&hgive PRawRit Bupbwder.
1988, 30 36(8), 2968-76] with
NWI- di net hyl et hane- 1, 2-di amine. A white powder is
oB¥hi medl7Mer medtiny @8 nExanlid R21:
3,3 -[(3, 4-di oxocycl obut-1I|-ene-1, 2-diyl)-

bi_s(i m.noet hane-2. 1-di yl oxy)] di benzoic acjd Stage A
WEREEpLa did0s Sodigm PC'HEIﬂ)F/&OO_'Hﬁ)OO@&P ‘UricRtyhane-1,2-diyl-
nibtirsolg@renatyinisfilies ee ttdh el 2 A0d Bt ok PIPEIBENE 81 c 0a39d0
0%8(321{1-1 |§“trihoxy-$- CEC| ohut ene-%%sZ- dione (2.27 mmol) is
added Fo B EE LFFBnPEPCESERSy P HIRAS In stages A and B
302 Exampdet [RMG) bExample R299%snpakepajrede Hyr eliaieti 4t ion
5.9f the hyl sest.er. S 153938-4]1- .
described 1n C .S( _6@?&%&?‘% B 20 eetrahga}l’}é‘n N, N-di-
Aleeg@)@@’e—jG(zz-) l1gene7 A whnita8 powddr is obtained.

di chl oronet hane. The reaction nmedi umthickens after 24

E«E‘%ﬁ [egggisn. After stirring for 6 days, the reaction
i um ffrtered. 10 The solid obtained is taken up
in diisopropyl ether, filtered and dried under.

v ALter drying, 1.98 879 f ethyl .diester is,

0 S R0 ghéﬁy&%u& asﬁg?t(ec’ﬁ/%mgér. '%Wefl'z'd’-l’l'
4b1si (meshyiligipe)stharetf SG diSthpey B diRemtoDé acid

sgdi Qx| d t solution o

st SRRt Oy e BRPed iRt enal 5 45 dls hy ana =
oPIdFremRe RlifhdRramplaR2@olat borpased: byr stimerization
ashi enéchPIPEIAL i & dabe CoRPPE SnzdliLe! CARLAON TligiM36_7

i our.ed i nto_an aqueous sol ution of potassium
h§8E8§éﬁe§ullﬁhg{'e Kanap Rt )alTheChp®ar Bérym.c Badild , 1988,
pBecBpi,t A% -T4] | withl te/edii neShele¥hiRe Wl 8Lt QmPRe. A
n%ﬂ&E%' dear%d .%rl ?3% und vacuumto give the

di carboXyl' P adPd P mEF orm of a white powder .

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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M+ = 441.3; nmelting point = 281.5C. 30 Exanple R22:
Sodiumsalt of 3,3 -[(1, 2-di oxoet hane-1, 2-

di y1) bi s(i m noet hane- 2, 1-di yl oxy)] di benzoi c acid Stage

A R082007(83F928mDl ) of 1-benzetri azolyl pralakeodsr¢000051
added to a solution of 2.02 g (9.67 mmul) of ethyl 3-

35 am noet hoxy) benzoat see preparation of the
rre?‘ﬁ?re& BrtIRge g@&“@@@i@}@ﬁ"‘dﬁffﬂi Yaterpehemperature,

C. €. 2ppgl door ot al ., 3 TetdbdeHson- AsyiBl obdP8he-1, 2-dione

o B b B sl A B 0 Pt et

st3 1 f2daminaabheny) benporatur &4 {28 imolhys.[sEee preparation
tiQn Ih 'éstﬁ@f'r 800 BEQ2 S L{Babtéég!? aﬁfefuaescrlbed

ution o I um hydr ogén carbonat € an
ex%IF a&t-€d \ﬁHH?MP‘@tfhyletacéflat e/ Tet ralrgdr ot ur@@lyn(mll 1) 2005,

5 1% xpyre. aghezgngani g, phaseni s \e@she&a’m&a&ﬁé ak®. The
neut r al H and.then with a saturated aqueous sol ution

of TS Hri cREGHE Hlle L RbG R Sni R RESFhyar BuStacRRaftion. After
S“*@i‘ﬁffn@”ﬁfﬁﬁ@eﬂ&?ateétﬁ@ ﬂéa@@féntﬁlﬁa:.&?' :% filtered.
(0] n I, en. u In di)s rop e | er

antp élOggleﬁlgd RIS dfim k%ggflv g’( rQﬁY ether,

diéﬁ'slmré@ g fd‘nriﬁcbf uadwti tmqa.mmﬂerAfk/Hr— A7y, 1.98 g

the soFutlbl%oﬁ %‘ﬂ%ygf. & hygr%&%wﬂl es eadgggm 50f a

n YR N PRYEST pyrrol i d| none. After stirri ng for 21
hours the reaction nediumis poured into 350 nml of

one. The sodi.um salt reC|p|tates it is filtered,
ed 28 Widin MR %?fgn r¥ et 4n¥ieF - vacuum t o gi ve

the d| carboxyllc acid in the formof a white powder.
5 Exanpl e R23:
44- ‘l—ﬁa%e , 2-di yl bi e( (et hyli m no) (2-
oxbet Hﬂ\he -o£ 1 asﬁ@ﬁ-l)mxyi}tdﬁdwri&)i cllad)d Byref okldgsidngto the

t%m%58§£§%%ﬁ'eqe%5&%§€@egn tﬂ@dﬁecgecﬁ@pégage in

'S _prepare i Meriz

of 348 [‘K‘%e‘ﬁ%yldé%';‘?}:@é{rlbﬁiqu y} 4Bt isedeitd D is stirred

(C&SCrarﬂ&ﬂeh@ P@éﬁﬁbréﬁﬁ&'ecatﬂcﬁn W PED813 hi t Beaction
lmsth | et angSl?tdlamne Avvhlt powder |s

olﬁlea Ty, 1§ PoLTE Mefli AFUFBHAL = 'Pé:éon W5 potassium
2007 0BPR25- s 1 UBha PET/ F\‘EZQOE/qQOOOSJI‘he dicdASoxylic acid

N.; We iffi S. . K '
DRSS oy A G AT AR Siincdater to
200t gk 5) pHgog'nc:’Glo@rlsdExamgiee: vacuum to give the
RZPt dha Aot {@r@cﬁdzlﬁi' YhE! $60%YEENANGRE L L- powder.

di yl oxy)] di benzoic acid
MH® = 441.3; melting point = 281.5°C.
Example R22: Sodium salt of 3,37-[(1,2-dioxcethane-1,2-

diyl)bis(iminocethane-2,1-diyloxy)]ldibenzoic acid
Stage A

2.82 g (8.70 mmol) of l-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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CAS 101678-92-6; B.M Vogel, S. K. Ml apragada,

Bi omaterials, 2004, Volune Date 2005, 26(7), 721- 728.

10 Exanpl e R26:

4,W0 - peuypostsLbane- 2, 1- di yl axy) Lbenzoi ¢ perdrr2007/000051
CAS 69984-27-6; D. H. Hua M Tamura, M Masahiro, K
V\érbovetz D Delfin, M Salemand P. K. Chiang

Bi bor St MEEEd crdtn | 3mSRt 1 1temperatgres3for Eﬁaﬁgyé The

Rﬂeaﬂcélol[l Etchediunl, 2r4li WU DX dd banzgkeuaakdd aqueous
of753 05-7;. R van Helden_.,and A F. Bickel, Reel

UchPhh By s- BRE1UT961YEp09¢8 37 apenab@npia@d  then
m‘ﬂraﬂbt@@rm&ﬂe an3-elilytbi scexprdi/henzeiy@eifthran (1/1)

%%‘%gg'Sl' e o'ij' aIIKEMRZg%aBe i's/_\mngl'?né So.th 1%%%’er to

4 I’AEUt[E%haEH 1ar31 dt]yem s(idhy )3 debenzetedacqlieous solution
O%:f 372331Q%m/ &1&%‘1&@“ | %ﬂecﬁl ‘{bgs owﬁaﬂﬂs 3Osod1um

Sci ence, Part ymer Physics,

16v4eRate and Excaqapﬁ,q:@n\:@@ted ‘to dryness he solid

3@:tiﬂn§dpb§nyhﬁéﬁbu§(§&|ﬂ RBGMAEMNB%ether, filter
ane21d|ylox di benzqi c ac:ld tage A 0.77 nm (5.5
135t FREERY IV ﬁﬁ%an% §ivg (2.2 o yo®} of dies

1, thdehzanedf sal ghbvy| pohtieri. de are added WO

2007/ 080325- 149 - PCT/ FR2007/ 000051 to a sol ution of

1.01 g (4.84 mol) of ethyl 3-(2- am noethoxy)benzoate

[ 38E v &94r-&-i on of the nethyl ester anal ogue CAS '

153938-dhdade dgscribed in C.C. Appel doorn et al.,

Tet rahedr on As% 2005, 5 16(2() 361-372] in 22 m

of> dithi of onBPRERE. Ntiéfpxstfiierriﬁgf“at s erdded to the

tema]axtaichti eoforL .0 days2.themneast igen wkdi blma*s%eEOLh.rr?dBS ml

n_2gueous so&utl on_of ]gr ochl oric.acid N‘Z‘

t heN= &Y FREFEG AR hy | aBEITEhAS H@’brﬁ%n Qurs,
prta\‘sse reaghsbed medim 18 @@hm@tenhtaqueeusmoldﬂlmetone
of d dr ogen t t.er _an
aTsl%?uFb’gtggg)ﬁaqueous%g)ﬁ@i?ﬁ%ﬁaté$soéwur$%ﬁ%or|t§§e dri ‘@ﬁShed
wititancr e sodnr@m dulipiat angled comcamm atedl tgive the
drainessoo:hfIe & Qld 0 opi ai nedebmt ke YRt phiaepr opy!
ether, filtered and 15 dried under vacuumt©o give 1.23
g (90% of diester in the formof a white powder. =
6MH"2= mrel7t.iing point: 124.7C. 20Stage B By foll ow ng
the process described in stage B of Exanple R21, the
di carboxyllc acid is obtained in the formof a white

pExamples REE == 363.'2{ Btdlarendl (i dity LI26[ Ofi t ixhimpi o) (2-
R%&:o.—-_?brfané-(zl 13-c9.}912( m@fb%%‘@%ﬂéy éid

bi s(| m noet hane- 2 enzol c acid Stage A
foellowing the processes described in stages A and B

of Example R14, Example R23 is prepared by dimerization
of {4-[(benz?loxy)carbonyl]phenoxy}acetic acid
(described in Patent Application WO02001060813) with
N,N-dimethylethane-1,2-diamine. A white powder is
obtained. _

MH® = 445.2; melting point: 178°cC,

Example R24: 4,4'-[Oxybis(ethane-2,1-diyloxyethane-2,1-
diyloxy}ldibenzoic acid
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30 Under a nitrogen atnosphere and at anbi ent

tenperature, EDCI(1.02 g/5.34

nmol ), 1- hydr oxybenzotriazole (0.72 g/5. 34

mwd)2007o8ybapi ne(0. 75 nil/ 5434 -mol ) angdeT/FR2007/000051
mal oni caci d(0. 25 g/ 2. 43 nmol ) ar eadded

respect%%gl t.Qasol uti onof et hyl 3-(2- 35 .

ani noet yﬁ Patt> e Pr¥partSHh of ArRe MtRAin, M.S.
esBbaclapal bgae CASh1Y3238-41-Joulesser i bed i Appifed Polymer

SICHIARET Fho ) 92080 tmd PR P AR M o NAL WO

2007/ 080325- 150 - PCT/ FR2007/ 000051 di et hyl f or mami de.

Afﬁ:@éméié”'ﬁ‘ﬂsf Or 24 NOPkShah Dy ! 9@1%991?‘?9&#2%%&2,1-
pOTT a-sat urated agqueous Sof ut1on of "potassrum
hydfetery sldbharzodfdarddt hen extracted with et hyl

acet at egcadhe, ©r gl 62 phase iy, 5 ed w gh vgl ia@)Qagada,
neutral pH,apd then with_ a saturated aqueous sol utTon

of BXGER LrT TREBr i 4804 dr VRYURLt R2&RNP¥APEuUS 2§8dd um721-728 .

sul phate and concentrated to dryness. The oil obtained

i upp,h diisopropyl -efher . a whit eci pi e ,

| EEiETe TraB. " S0P Rt tasndnd el RlefoRel Bhfpaoic
tagpde 0.76 g (64% of diester in the formof a white .
powder . - AW = 3 _pel t int:, 98, 15St aqge By. :
fol | ow f tﬁgﬁgrzo%gsg‘? dé*s%?-i T éfgae%“é’adf %aﬁ%ﬁéhm'
RA. _ e vt box P -i cPgéEdni s Yot a$atﬂ_e%mi reriche Pf.8r.m Ghiang,
a pibdLg POMERT . cBEmM r25043112, BBt LRg7RABRL: 240. 8C.
Exanpl e R32:

3,3 -[1, 4- Phenyl enebi e( car bonyl i m noet hane- 2, 1-di yl-oxy

) Bk dmgpizei c RAT1d Stage -ABhdye {D) 2 08i pUbiBeoRyPre&sbenzoic
d 4bed in stage C of Exanple 53, the coupling of

ethyl 3-(2- am noet hoxy) benzoate [see preparation of

the net%Af extSed- Gnal nguie CAS 53@38letl - Andesar FhedBiakel,
C HecPAPPELSQOr BLEh. 8baysTBLEANEIEON ARY 2 30
16(2), 361-372] wth ?%?ep%tha?gggé0| ’ngggrgggg'out.

NH+ = 549.3; nelting point: 153.5C Stage B 35 By

f GlxaoMp T t IR2 80y OCass: degFdgiad i 1), $1A0P11B1 #f ok PiPbEnzoic
R%%iéhe saponification of the diester 1s carried out

sO as to obtain the dicarboxylic acid in the formof a

whit e piAgieB753WR12007/ PR3 2McMiAl arPCTURR2A07/ QORARL Soc,
Myrgs 4 2; td poi nt: 284.5C. Exanpl e R33:

3, 35-2(’p37?4| ’diSnée?%,%é-]%?yl bi s( car bonyl i mi no5

et hane-2, 1- di yl oxy)) di benzoic acid Stage A By

f el N0 ANe: o OfeSPrERSREL PO - 3Dy $h28]0kyl dibenzoic

acid

CAS 3753-05-7; G. Avitabile et al., J. of Polymer
Science, Part B: Polymer Physics, 1999, 37(14), 1687-
1701.

Example R30: 3,3’-[1,3-phenylenebis(sulphonylimino-
ethane-2, 1-diyloxy)ldibenzoic acid '

Stage A
0.77 ml (5.5 mmol) of triethylamine and 0.61 g
(2.2 mmol) of 1,3-benzenedisulphonyl chloride are added
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Exanpl e 53, t hecoupl i ngof et hyl 3- (2-
am noet hoxy) benzoate [see preparation of the nethyl 10

-ester anal ogue CAS 153938-41-1 described in C C

Appe! 5097 rog63 88 ., Tetrahedr gpgAsynm 20@@1‘/&&&8%7/000051
361-372] W|th 3, 5-pyridinecarboxylic acid is carried

out. 15 Mr = 550.3; nelting point: 121C. Stage B By
f P ol ngotlﬁélQI'ﬂocéés HeRbr@bett ¢ sweg) Bff  Bxanpl e3-

R idder 8epebdheai e on @éeéhepgé?§£gflbﬁ ngcaﬁﬁéedmethyl

out so as to gbtain the dicarb Ic acid in the form
of EEL S t e FPGMPGE M r CRS494 W3R 14hyl poi esaxdbst.  in
25 xampbe R¥dorn et al. Tetrahedran Asymm., 2005,

Béﬁ%yégﬁﬂgﬂilzﬁf? LR Sl WYL 80k cpome g ngAEter

ttmtmnnegseatdesmnbbeﬂtl ntﬁ@mb@nﬁm Ctot B&arq:si}es, “the

AR Sl AR, 2l TRy ion o

hipdrgdlel prabe- acddil@nilnd) Anghitherpowderadized with ethyl
Obé lnede MLng 46Re2; SP8LLIRG RidHe LPC EXR0B! ewith a
R35: 3, 3 é (1R 2R)-cycl opr gpane-1, 2-di y1- 35
nl%%§¥ﬁ%kﬁ ox%%PﬁQHE 2, f§61§4¥%kynd¢%enz%ﬁélﬁﬁld Bydrogen

f O&éﬂ%:ﬁ@té hetpeacessas w&f&%&f labﬁﬂ witIsta0est Mrs0e& Bhueous

r%'lfje If'\ox?g:\rﬁ IF@PBF‘%E; aregdﬁ%/‘?cgl mer%ﬁat Qnﬂydrous ,

\MﬁdmﬁﬁmOSGB@EatéS&nd%ﬁ&ﬂ&éﬁﬁﬂdﬂ@@Oﬁb dryness. The solid
tr opLo [ 6

b Sa Op 2paRet! %ﬁ'?%z%§ﬁ§'§¥§§§%1éﬁﬁ?ﬁtpf¥§§%56§ and
Exdritd %éersmeMR:Qs)almlb{ﬁb@n 20%2- ¢ify|diester in

bi & ' 518 2 X906 hERE- Bokadiy 1) oxyf | di benzoi ¢ acid By
foll ow ng the processes described in stages A to C of

Exanpl e R13, Exanple R36 is prepared by dinerization

1wt < Frethoxedar dran g penoxyd agetic acid with
1, 2-ci scycl opropanedi am ne (CAS 365996-16-3). A white
powder is obtained.

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’-[(1l,3-Dioxopropane-1,3-diyl)-

bis(imincethane-2,1-diyloxy)ldibenzoic acid
Stage A

Under a nitrogen atmosphere and at ambient temperature,
EDCI (1.02 g/5.34 mmol), 1-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 mmol) in 24 ml of N,N-
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VH = 429. 3, rrél ting point: 253C. 15 Exanple R37:
3, 3" -{net hyl enebi sti m no(2- oxoet hane- 2, 1-
di y1) oxyudi benzoic acid By followi ng the processes

degs' 286/ bHosbages A to C. Oﬁgﬁxa”p'e R13pcEX2RBbE 7860051
is prepared by dinerization 2

mé§3 (et hoxycar bonyl) phenoxyl aceti caci dwi th |
Hye enebf armhanida. whAfeepowdbiricéngbt &bned244bougs, the

etdd 09 BRI Hhea R C. 1 £5 A e R3S za&oéated aqueous

EcAr - et hyl enebi s( N- net hyl succi nam c aC|
625381 6CD; QfesPPtFEF i RIEArRgER efubphatyg, and is - then

Hedet psyedd C whem o877, alddtllte 85182 @ﬁ%@i}h@:s B%%.se is
B foIIovm ng._the roce ure descrlbe?1
th“éaR%F%‘E)ar‘ﬁth}/}&n ¥#teRanhbPe RSYCTERe BHEcaPBOxyF @nacf”&§h a
Rfﬁtmrﬁﬁédaraqwcapsar ed:l\mttl:mri Eelfdlﬁﬂm% ad’.hﬂéirl”ieig, dried

i d N in e table carboxyli
aC| ds D%?nhg%%&ﬁnh (SJI%’?H 8% tvﬁ}pﬁ ﬁ? (*BEhog°Dy R3S ated to
HORO 16 R H? Th( GB-IS} Cle2Cari r{e@t H2 EHD)EM¥OHBp c GEH2 d H2 s 6Ropy 1
(Cgtﬂ@fﬁNQH%g{%é(3%£g&£9@3%gckg)o%tglned, it is filtered’

and dried under vacuum to give 0.76 g (64%) of diester

in the form of a white powder.
MH® = 487.3; melting point: 98.9°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® = 431.2; melting point: 240.8°C.
Example R32: 3,3’-[1,4-Phenylenebis{carbonylimino-

ethane-2,1-diyloxy) ldibenzoic 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. Appeldoorn 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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0O WH= 377.2 RT= 0574 min R40
HO2C- CH2CH2CON( C1- 13) C112CH2-
OCH2 CH2N( CH3) COCH2CH2CORH (. C1- 13) HND1- 12DH2 ,
r- WMH = 333. r= 0.635 m
S R e o B ciby DB Th b1 N/ ¥R2007/000051
ad ) MH = 301.0 RT= 0.251 nmin R42
HO2 C- CH2CH2 CON( CHa) ( CH2) a- N( C1- 13) COCH2CH2 CO2H

HY NE{ eha); n oMot 37 = 0.989 min R43
A s A o

Example R33: 3,3’-[pyridine-3,5-diylbis(carbonylimino-

ethane-2,1~-diyloxy)ldibenzoic 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. Appeldoorn et al., Tetrahedron Asymm., 2005,
16(2), 361-372] with 32,5-pyridinecarboxylic acid 1is

carried out.
MH" = 550.3; melting point: 121°C.

Stage B o
By fellowing the process described in stage B of
Example R21, the saponification of the diester 1is
carried out s0o 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 stages A to C
of Example R1l3, 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-l,z-diyl-
‘bis[imino (2-oxcethane-2,1-diyl) oxyl }dibenzoic acid

By following the processes described in stages A to C
of Example R13, EBExample R35 ig prepared by dimerization
of [3-(ethoxycarbonyl)phenoxy]jacetic acid with 1,2-
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CH2NIH(CH3) M It= 303.2 RT= 0.561 nmin R44

HO2 C- ( DH2) 3CON( CHe) CH2 CHr (OCHQCHQ)2N(CH8)CO(CHQ)3CC2H
(CH3) - | NCH2CH2 ( OCH2CHR) 2t 4H( CHB) 2)-~) MH. = 405. 2 RT=

0. HO2C- ( CH2)

(S R B o) S0t (o) i c1- 155 16 2074900052
00 ML-14= 401.2 RT= 1.028 mn R46 HOZC—(CHQ)3OON(G+B)

,(C*§5@#«¢¥€9QEWQPE?QQIEmﬁQ€}B}Gh@C}m;@aswegsisj .0 A white

933732 Fgaln885 min RA7
G (01-12) SCG\I( CH3) CH2CH2- OCH2CH2N( CH3) Co( CH2) 3CO2H
(CHB) HNCH201- 12 OCH2CHat 414( CH3)
MH" = 429.3; melting point: 121°cC.

Example R36: 3,3’-{(1R,28)-cyclopropane-1,2-diyl-

bié[imino(2-oxoethane-2,1—diyl)oxy]}dibenzoic acid

By fellowing the processes described in stages A to C
of Example R13, Example R36 is prepared by dimerization
of [3-(ethoxycarbonyl)phenoxylacetic acid with 1,2-cis-
cyclopropanediamine (CAS 365996-16-3). A white powder
is obtained.

MH' = 429.3; melting point: 253°C.

Example R37: 3,3'-{methylenebis[iminoc{2-oxoethane~2,1-
diyl}oxyl }dibenzoic acid

By following the processes descrlbed in stages A to C
of Example R13, Example R37 is prepared by dimerization
of [3-{ethoxycarbonyl)phenoxyl acetic acid with
methylenediamine. A white powder is obtained.

MH" = 401.4; melting point: 252°C.
Example R38: N,N’-ethylenebis(N-methylsuccinamic acid)

CAS 62538B-62-9; described in R.E. Asay et al., J.
Heterocyclic Chem., 1977, 14(1), 85-90.

Examples R39 té RE4

By following the procedure described for the
~preparation of Example R38, the dicarboxylic acids R39
to Ré1 are prepared with the diamines and the
anhydrides given in the table below.



0 MH =

I\/Bi-317 2 RN 0.599 min R49 (Th 1i020. -

O 623

361.1 RN 0.734 nin R48 HORC ( CH2) aGON( CHa)
( CH2) 2N( C- 13) CO( CH2) 3CCRH ( CH3) HN( CH2) 2NH( CH3) 00’

G o BEh 1ok NN -1\ .

m n R50 HO2C- CH20CH2

~(OH2) 20C . -
'Ccnfé}SO) ce- Mt1/PR9087RT0051

( OCH2CHR) 214( CH3) COCH2 OCH2CCRH ( CH3) HNCHZCHZ

- NN

(qQ C
HOQ2C- G
(G- 13)

N Y BRATE

YZIZT-T(O0T-13) 00 MR = 4009. 2

)

RN 0.[616 mn

Oa_‘zl%y'érides

\_I( CHZ&iaml:nes

RO/
RT
(Method

D)

R39

HO2C-CHzCH:CON(CHy) CHCHz-
{OCHzCH2)2M{CHs)COCHCH:COH

{CHz)HNCHCH2
{OCHzCHz)aNH{CHz)

o
Eio
o

MH™=
3772
RT=
0674
rnin

R40

HG2C-CHaCHCOMN(CHa) CHzCHz-
OCHCHaN(CH)COCHCHCOaH

(CHa)HNCHCHz
OCH2CHzNH(CHs}

e}
QO
\

MH=
3330
RT=

0.635

mit -

R41

HO,C{CHY,06~ N, N~co(cHp,coH

HN

O
QO
o

M=
3010

0.251

R42

HO2C-CH2CHOON(CHaH CH2)e
N(CHs}COCHCHzCO:H

{CHaJHN(CHz)s NH(CH3)

o
QO
o

M=
3732
RT=
0.989

min

R43

HOC-CHzCHCON(CH)CHCHa -
CHzN(CHzCOCH:CGHZCOH

{CHa)HNCH2CH:
CHaNH{CH:)

o
Qo
(o)

MH'=
3032
RT=
0.361
min

R44

HOG-(CHz)CON(CHeICHaCHz-
(OCHCH2)aN(CHa)CO(CH:COzH

(CHs)HNCH2CHs
(OCHCH)aNH(CHS)

o
go
Q

MH=
405.2
RT=
0.740

min




y 0 0 0 405.2 RT= 0.953 min R52

1-102C CH2OCH2CON( CH3XCH2) 8- N( CH3) COCH200H20 02H

( CH3) HN(CH2) e NH(CF13) 00 -y-- '''.0 377.2 RN 0. 786
u ' OCH2CON( Q- §(,0142) 3- FR2007/000051
N BB Bron ( croFl N oFS) , Nl ore) 50D 52032473

RT= 0.413 mn WO 2007/080325- 155 -PCT/ FR2007/ 000051
R64 rm HO2C- ( CHACO- NN- CO( CHACO2H \. .. _/ i m HNNH

MH™=
: fo) 0 [a) 401.2

R45 HOC-{CHz):CON(CH) (CH3JHN(CH2)sNH(CHz) U RT=
{CH2)sN{CHa)CO{CHZ)sCOzH 1028

min
MH"=
: 0. LO_ .0 | 3732

R46 HOZC-(CH2)sCON(CHz) | (CHIHN(CHNH(CHs) U RT=
(CHz)sMN({CH3)CO(CH2)sCO:zH 0.885

min
MH"=
3611
RT=
0.734
min
MH™=
O 317.2

0 0
HOZC-(CH2):CON(CHa) U -
CHa)HN{CH2)2NH(CHs) RT=
RAB | CHIN(CH)COCH)SCOMM (CHaIRNG ) 0.599

min
W=
r\\ OYO (o] 329.0

R49 N N- J RT=
HOC-(eH,),00 N N-colcH)com HN\“_/NH 0623

min
MA*=
400.2
RT=
0.616
min
o o o 405.2
HOZC-CHaOCH:CON(CH3)(CHa)er (CHOMNIGHs NHICH) T T RT=
N(CH2)COCHOCHCOsH o 0.953
min
3772
: HOL0-CHaOCHCON(CH3)CHa)e- OTOTO RT=
RS2 N(CH2)COCH, OCH,COZH (CHIHN(CHls NH(CHD) | - o 0.786
) min

0.0
RAT HOZC-(CH2)sCON{CHs)CHaCHa- {CH3}HNCHZCH, OU

OCHCHaN{CH3)CO(CHZ)2COH CCHCHNH(CHa)

0050
HOZC-CH;OCH,CON(CH3)CHoCHz- _ (CHaHNCHCHz - T T

RS0 (OCHZCHz)aN(CHaYCOCH0CHCOH {OCHCH)NH{CHS) o

R51

355.2

| OO0 -

HOZC-CH20CHCON(CHIHCH2)3 - T j? RT=
CHaHN(CH2)NH(CH

RS3 N(GHs)COCH,0CH:COzH (CHHNECHNH(CR) o 0.413

min




0) 0) RT= 0.591 nin (315.2) R55 / Th

HO2C- CH20CH, CO- N\ S4- COCH20CH2CO2H  0..."..00 \o/
319.2 0.181 min  HN\/NH L
WO 2007/080325 - 155 - PCT/FR2007/000051
o]
R54 HDZC-(CHZ},CD-NmN—CO(CHz)zCOzH HN[—\NH OU a.591
et S min
(315.2)
5| 312
R55 aozc-CH,GCH,co—Cn—cocrgccH,cozH HNﬁNH OTOT RT=
NS o 0.181
min
356.2
HOZC-(CHz)CON(CH:) ' ' R vl
R56 (CHsN(CHsYCO(CHZ)COH (CHaHN(CH2)sNH(CHs) 0.770
' ' min
| o 5.2
HO2C-(CHz); CON(CHz) RT=
RS7 {CH2)eN(CH3)CO(CHz),COH (CHIHN(CHzJeNH(CHs) v 0.83t
min
T 365.0
R5g |HOC-CHOCHCONCHACHCH0CH, | (CHAHNCHCHZOCH, OTOTO =
CHaN(CHa)COCH,0CHC0:H CHaNH(CHs) o 0.507"
11114
HO2C~({CH2)« CON(CHs) © © 3;:-2
Ll 3, =
RS9 (CH)N(CHI}CO(CH)C0H (CHHN(CHz)NH(CHs) U 0717
min
o o o] X2
HOLC-(CH2)CON(CH3) RT=
REO {CH) aN(CHs)CO{CH)sCOzH (CHaHN(CHNH(CH) U 0.671
roin
3312
HOC-CH2OCHCON(CHe)CH- OTOTO RT=
Re1 CHN(CHa)COCH,0CH,COZH (CHHNCHZCHNH(CH:) o 0.210
min

Example R65: 2,2'-[Ethane-1,2-diylbis (oxyethane-2,1-
diyloxf—4,1-phenylene)]bis(4,4,5,5—tetramethy1-1,3,2-
dioxaborolane)’

The mixture of 3.0 g (13.6 wmmol) of 4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenol, 2.51 g
(6.82 mmol) of 1-iodo-2-[2-(2-iodoethoxy)ethoxy]ethane
(Example RS)'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 agueous

solution of potassium hydrogen sulphate and extracted
with ethyl acetate. The organic phase is washed with a
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R56 HORC- ((CH2) 4CON( CH3) ( CH2) - 3N( CH3) CO( CH2) 4C02H
(CH3) HN( CH2) 3NH(CH3) P 359 2 RT= 0.770 nmin R57

HORC- ( CH2) 2CON( CH3) ~ ( CH2) eN( CH3) CO( CH2) 2CC2H

(%)t%%)sé%“s'(%) 0 0 34352 RT=. 0.83bcH/BR2007/000051
._ HO2C CH20CH2 CON( CH3) CH2CH2OCH2 :

CHQN CH3) cocH20CH2Co2H ( CH3) 14NCH20H20CH2 ¢ H2NH( c H8)

Osatgra ed7. solution of “sodium chloride, ried over

sodium sulphate and concentrated to dryness. The solid

- obtained is purified by flash chromatography on silica
gel (cyclohexane/diisopropyl ether gradient = 80/10 to
0/100), to givé 1.8 g (47%) of a white powder.

MH+ = 555.5; melting point: 97°C,.

Example R66: 2,2'-[Oxybis({ethane-2,1- d1yloxyethane -2,1-
dlyloxy -4,1-phenylene)lbis(4,4,5,5- tetramethyl 1 3,2-
dioxaborolane)

By following the process described in Example R65,
Example R66 is prepared by dimerization of 4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenocl with 1l-iodo-
2-{2-[2- (2-iodoethoxy) ethoxy] ethoxy}ethane {Example
R4). A white powder is obtained.

MH+ = 599.4; melting point: 55°C.

Example RE67: 2,2'-[Ethane-1,2-diylbis (oxyethane-2,1-
diyloxy-3,1-phenylene)]lbis(4,4,5,5-tetramethyl-1,3,2-
dioxaborolane)

By following the process described in Example R65,
Example R67 is prepared by dimerization of 3-(4,4,5,5-
tetrémethyl-l,3,2—dioxaborolan—2—yl)phenol with 1-iodo-
2-[2-(2-iodoethoxy) ethoxyl ethane ({(Example RS5). A white
powder 1g obtained.

MNH4+ = 572.4.

Example R68: [Oxybis {ethane-2,1-diyloxyethane-2,1-

diyloxy-3, 1-phenylene)ldiboronic acid
The mixture of 3.0 g (13.6 mmol) of 3-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phencl, 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 isg
heated at 60°C for 5 hours. The solution is run into a
saturated agqueous solution of @potassium hydrogen
sulphate and extracted with ethyl acetate. The organic

phase is washed with a saturated solution of sodium
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.0...- 365.0 RI = 0307 mn R69 FEQCF(CHQ)4CCN(CHB)
(CHQ)ZN(CHB)OO(CHQ)4002H (CH3) HN( CH2) 2NH( CH3) 000 t
.1 345.2 RT= 0.717 mn R60 FKEC>§C}Q)§§ON(CHB)
CH2) 3CO2H ( HN( C1- 1
(%ézg%%ﬁg@%%m n R61 HOQ%%OCFQCW(CWbO%Q/OOOOSl
{CllB)COCHQOCHQOOZH ( CH3) HNCH2 CH2NH( CH3)
Clchloridg, . driegl . over3zndium r subpRadeniand Exenpeatrated

R656 2, Ziry(rl:éshaa.ne Fre di yLBLSEOXUEIAANE: 2, Hiester, partly

hydrolysed to boronic acid, is obtained.

The reaction crude is solubilized in a mixture of 20 ml
of 1,2-dimethoxyethane and 80 ml of water in the
presence of 3.18 g (30.1 mmol) of sodium carbonate.
After stirring at ambient temperature for 3 days, the
agueous solution is washed with ethyl acetate and then
acidified with a saturated agueous solution of
potaséium. hydrogen sulphate and extracted with ethyl
acetate. The organic phase is washed with water and
with a saturated solution of sodium chloride, dried
over sodium sulphate and then concentrated to dryness.
0.82 g (28%) of a white powder are obtained.
MH+ = 435.3.

Example R69: 3-{2-[(2-{[(4-Carboxyphenoxy)acetyl] -
amino}ethyl) amino] -2-oxoethoxy}benzoic acid
Stage A: Ethyl 3-{2—[(2-aminoethyl)amino]-2—
oxoethoxy}benzoate
1.5¢ ml (14 mmol) of triethylamine, 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]phenoxy}acetic acid
(described in patent application W02001060813) in 46 mil
of dichloromethane under a nitrogen atmosphere and at
ambient temperature. After stirring for 22 hours, the
reaction medium is run - into an agueous solution of
hydrochloric acid (0.1 N} and is then extracted with
ethyl acetate. The organic phase is washed with a
saturated aqueous solution of sodium hydrogen carbonate
and then with a saturated aqueous solution of sodium
chloride, dried over anhydrous sodium sulphate and
concentrated to dryness. The oil 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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4-wd, 30675080325 158 PCT/FR2007/000051
tetranet hyl-1, 3, 2- di oxabor ol an- 2- yl)phenol 2.51 (6.82

mol ) of 1- |odo 2-[12-(2- |odoethoxy)ethoxy]ethane 10
(Exanple R5) and 8.9 g (27.3 mmol ) of caesium

casb@mam i(ne3RmBl ) Olo fL AT MBS de I d gleg | srBeakadd, at
The solution is run into a

ﬁg or 5 hours. EP
sa? 38BE aqbEBRETEbPEEI on 5P pofassPmihy@PogeRt 1:39 g
sulphat emantl) ext r@ft ed thid h ethybaaeekat e. idhe @gaki ¢ of

AR M IR s, K 200 m o

chl o2 rdéchioredtbase sane uadiddhabe Enel cwmaeeniarat egdium,
Loyms ypess. tE@‘E %@dc%n%@ae td SaPdLL LOrhY bLaSBp:aines

chr omat og on silica cyc xane/dllsopro
ether P@M&@iden%nm 98/ ﬂ?tﬂb’-‘aﬁ: 1@99160% giodaiticg oo sodlum

(4H§@r@§eﬁ Whlk%ﬁﬁaﬂgﬁe Mtaid555. extiRldeiddd Poipitn a
2 "zetfeﬁ%mfgrﬁaﬁstm di $FE%FEChand1Z1l. mixture.  The

'gggf@aylé tﬁﬁﬁﬁmyi@ne?that%a%eﬁhﬁnie&t?ﬁehby|eﬁgﬁ,ﬁhe oil
r a orlow ng the _process gdescrl
IO SLAR Res Wl wReLeUiulio bR B 10916 "o or

dlhb¢|zmtnenlnfthe(ﬂpthOﬁ a yellow oil.

tetranet hyl-1, 3, 2-di oxabor ol an-2-yl ) phenol wth

1 IQQOZ 2 [2 (2 i odoet hoxy) et hoxy] et hoxyl et hane
A white powder is obtained. MH =

599 4 neltlng p0|nt 55C. Exanpl e

R67:2,2 E h diyl.Ri -2, 1-
diyloxy qtp en§%5 é)?%ﬁgkjﬁﬁ?giBQ?QSranethyI-1,3,2-

‘Zocﬁrbaabphehang)aayt?éﬂthhndemhglpemdame-Qescribed

[ |l e R67 is prepared by
drbnﬁlégﬁgéﬁ%ﬁ ?2%2?4 5, 5-
té@m@ﬁ%tﬁymlmrggznd@@mﬂﬁmhﬁnﬂ1anQIQDhembiemtthemperature,

1-40 2- (2¢gogge )eth y]et R5). S5A
m?tsg@gmsi <§ Iﬂg @@?3% 85y, Bemstﬁﬁamh% 2Ass5 o

s S bl By SPEBRENGE | LI Gy B HARGTmOL) of ethyl
di ¥4 pxy{ 82 lambroxgtBpe) hakben oni- @x@elt%o&'é}}mzraazt@re are

LadararbaPees TRy o 53 LutuBidh g9 92 (608 mmoL)

maf ) of 1- |éde[Ze@byﬂbﬁ@ﬁaaxhnnﬂﬁﬁghendxyyﬂeet1c acid
t | l:e R4
ST e v LR SR L T I S

reaction -medium isg heterogeneous After gstirring for
5 hours, the reaction medium is filtered. The filtrate
obtained is concentrated to dryness. The residue
obtained is poured into a saturated agueous solution of
sodium hydrogen carbonate. The solid obtained is
. filtered, waehed 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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35 heated at 60C for 5 hours. The solution is run into
a saturated aqueous sol ution of potassium hydrogen
sul phate and extracted with ethyl acetate. The organic
plese20s7 pastiegswi th a sat uraked -sol uti onpef/srdbunv 000051
WD 2007/ 080325- 157 - PCT/ FR2007/ 000051 chl oride, dried
over E%Lfn1sulphate and concentrated tq dryness. The
t et IR di BREerPTPEREFY APEFBELYSE tla b8tsdrc B of
aCEﬂanmJ}SeObt.:alrledthé'heszﬁp@ﬁifgﬁaeﬁ.ﬁﬂe b$hSQh§bl guggder is
m xt ure, of I met.noxy.et e

oo Ret b e S, 2ot SPETRE X sPLeamRory LoF €l in
so@hﬂnfeamboﬁaaewhﬁtEepowﬁerr|ng at ambi ent
tenperature for 3 days, the aqueous solution is washed
with ethyl acetate and then 10 acidified with a
safilr &t dd- aquedsl sugtpeinf PBTas8Cum hydr ogen
sul phate and extracted with ethyl acetate. The organic
phase is mashed with water and with a saturated

ala%. Ot Bt DdiUm M oFitd®  @Fided 18y &H veodpharmacological

S ut ednes ecandi eBuCORGER! rateidhv ordlr §8EEBmiADnE. Zoﬁert ies

28 f whi t b d.
i BBt R Eaf R gt o
an1no}ethy|)an1no] 2- oxoet hoxy} benzoi c acid 20Stage A

Etﬁwf/ f’_“ﬁ’eﬁ-ﬁfg ;{g%- il hﬂk&f_ﬁ?gﬂréra%é%gt H:g_&&be nzmat

1 mmol )
of PyBOP and 1.45 m (9.2 mmol ) of -
gk%xgﬁaﬂ?gﬁ%l @naceﬁbﬁaﬂet Bubeped-adons taiktadded to
: g
(4-((benzy|oxy)carbony||phenoxylacet|c aci-d (descri bed
| ITipat ehimappti eatepBo¥B2@AE06RANS))up No#6tHE - Qfltracel lular

dICh| ronet d gen pher e and

|en3t°?e q??ﬁ ?&%#-9&5%35 rr?rh%nggﬁe % ]f%e and
re%mtr@wﬁhé@1@n1demaun5|nfoFGﬁ -2 feours FSEI- Rﬂmnn of 30
hydrochloric acid (0.1 N) and is then extracted with
et hyl acetate. The organic phase is washed with a
s ¢ afeAlad@Eoeaanty ontoe S6&-Bm (BambbedncI) and hMpl

cardpat Roanf thefyddds a Hal Ufs@ﬁrﬁﬁt%ﬁi@ﬁkb?lfmdl‘dn%@ into
of sodlun1chlor|dg ried over anE%grous SO
nc

sutthat’&<hing 3BEE VHRERPTD dAjgestedrhipp BanHI and
olf@t ned is taken up in diisopropylether, the whi t e
precipitate obtained is filtered and dri ed under

vacuum to give 1.95 g (58/) of the carbamate in the

f BafOF raméfecpboder. WO 2007/ 080325- 158

- - PCT/ FR2007/ 000051 5.64 m (76 mol) of

30

35

trifluoroacetic acid are added, at anbi ent

t fieine UBaFY8 saddinutzen srensdegteds Iz ghBFFreporagion.
caxdaqr@t of rpﬁésmeEaQ* lrﬁj opREhahsAHI® s SFEF-RAG-hMpl
for 4 g 30, 1ﬁg Ei of 1, chlogoethaqe are added to :
t R r BEE T REH- ¥R ﬁr%MW%ﬁF sWEhdn XocemEldtef e up in
draoessl dife REMI o;oﬁavgedogﬁnpourﬂdel migtareatily akedjected

oys,_solytion.of sodi,um nate an
ourS alhel SRR, R REor EFENT PR arl Aftberval of
(1913 mdxt The Eﬂablsrmctyafnme i1p cOocemtsr &t efint an  RPMI

d d d
G AR5 B IR PLCE IR T R o)
0id utlasnme PgyiBrogen), ¥EAde BommIseniziip- fn@zno(amds,

cay KY) agipat |6‘§d&}1ﬁﬁh YR NQY - 24invitrogen) and
O¥Peh%§ benzoate 20 Under a nltrogen at mospher e ~an

at Pénpltat ur beforge hping. s2lersef grith 10 ng/ml
t rofethyd Std dbding . E@agléﬂ 89 mml ) of PyBOP and 1.09 ¢
(4.08 mmol ) of ethyl

‘3-12-[ (2-am noet hyl ) am no] - 2- oxoet hoxyl benzoate are

added respectively to a solution of 0.91 g (4.08 nmol)
25 of {4-[(ethyl oxy)carbonyl]phenoxy}acetic acid (CAS
30893-58-4) in 20 m of dichloronethane. The reaction
medi um i s heterogeneous. After stirring for 5 hours,

the reactlon nedlun1|s flltered The flltrate obtalned

o T e 1 o - ~ N I
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MB* = 473.2; nelting point: 117.5C. Stage C WO

2007/ 080325- 159 - PCT/ FR2007/ 000051 By foll owi ng the
process described in stage B of Exanple R21, the '
sapem dheab f the diestefgigs_carried

obtain thpéé%li@fé%?boxyl ic aci d&iGE t he form%‘?i‘éﬁﬁﬁiatégygooorjl
powder. 5 WH = 417.2; nelting point: 257.1C. The

r Syl turefof ntyanefeghad ﬂeﬂ‘gﬁo phar macol ogi cal tests
carried out with a viewto determ ning properties 10

.of _the cozgounds of . the invention are |isted bel ow

Bat1®- BRER?0 S5l IFGPLIMS pE 5RREERSEREN YWitdel EhenFEFnRAR-hMpl
thﬁrCthiHW—iF@dI-Q@gﬂ or C@}?l@?ﬁrﬁll&tsf 15r§Pelﬁiﬂm%ﬁed in  a
receptors. are, nade, up o e_Lntracel i ul ar, portion O

ETE{ AR G058 Y S RHIR hEorr RERGAOr S Stg 10 Be/ml of

extiazsel ¢idan dcopplesncftddFeRtBeor wi@h R1a. ng@mEorof IL-3

e ecept.ar, <t he: FGE-R (Bapgt:-Sac/). and .h\ol
(Sac/ %ﬁ)gﬁr%ﬁé@h sgfar ?és‘?i%nu??gﬁégggl y‘)q%:t?lgnéw&%ml ot
t leeR@¥i®r pEF6 (I nvitrogen) digested with BanmH/ and

Notl. 25 BaF/3 transfection Murine BaF/ 3 cells are

tran iect ed, by el ectroporation. 20 pg of plasnmd

cdTre Yt mrehiteERELPRCRe2ERESREPENMDI or FGF- Rda- hMpl

are mxed with 5x106 cells taken up in 30 800 al of

RP inyitrogen). -The m xture_is ,subjected to two,

oAt FPRELHEBES SHLIG S/ whh BAF/ At orpHior CRaTRAIS  the
Thehieét scarecepkersupl  opadB8abetin cae-RPMthredi ubm culture
c j .ol n oet.al,. cal f.s [ BGO)

ol T PR R <l P L Sohe T 0o, 24 b The
aceikl s 3mnenvEhengedgpr Negyr qisodpypmpyevsameght in RPMI,

| nyé & PgePei AR st ImlgaMedl THe Je RRIAECI I DY carried out
selected with 101a%{rm O blasticidin (Cayla). WO ,
2087/ D8B828e L 1681 apeT/ BREr Alo R At fir FBFVair) and in

t rqusdeapilcgedl s Fde Babh3 eehbitisas temasieailetring are

W e, FG-R10- hMpl _or _EG--RALE hWpl _const ruct re . .
e i 4 R SOR8T EnEOonl TodP LR o 3f Ewo-times
corrrd e taled pgprbdedtbl ast | BPHIN sodpl 8Aenfledoéi t her cell

Wéﬁbﬂ@né‘%m agf gd&forgﬁ oéf/g%fb/zrgl ngé%% ré%lgtaining 0.2%

conbined wth 10 eparin. ‘
prof i| Fefat 2o NEddsurefeliaPur canfll @eniglatiamine of TearFp3ates

Calts CAEOMLDEA! FRrCHigTe! L I 96€0t ahd IthRASEEOaHL of Cell
onﬁi-ln-:ﬂg ee in cul ture rred|%€1$ugglerrented wth |IL-3 ,

(I 07 nF}Or dPToRega) T ol e saBfte T RURHHS \RE BFR is
sequmnioieted ghtisi AgRPH , lhadficidndiaiing sthmithaékdn Thecent,

Stﬂ,g’ﬂﬂé t%é)rﬂs.s carried out in a 96-well plate (krystal
m-cr op‘?%\_ e, Porvair) and in quadruplicate. For each

condition, the followng are added in this order: 50

pl'TIPef: 2o Ohat Mrld "ESbjects of the invention are
FGF receptor agonists. In particular, they exhibit, in
vitro, a specific activity towards FGFR1E and FGFR40. of
between 3x10™° and 1x10°°M. By way of example, compounds
44 and 31 are active at a concentration of 30 ¥M on the
Baf/3-FGFR1p and FGF-R40..

In vitro angiogenegis 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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20 concentrated product in RPM and 50 pl of a cell
suspensi on at 200 000 cells/mM in RPM containing 0.2%

of FCS, 2x NEAA, 2x NaPyr and 2x glutam ne. The pl ates
arﬁo'i‘%‘?ﬂ%@@ﬁ?r 28 h at 37¢¢and then 1090’?/F§§0§¢/b00051-
Titer Pronmega) are adde and t he anmount of ATP i

25 quanti fi ed using a | um noneter (Lum noskan Ascent,
Lapsibeees) (rFThe teddpomdbagent typesdb :edBectent feckinson
'nyemﬁr ARetEG" J£CABLOE, AGHN SLE1 14N PRI I Aled under

t,. in 30 vitro, ecific activity towards
F smaﬁaqsepe@u wtlaeme?éﬁ egemecelérﬁd qlaéotém Fgngth of
wayhef ;@@;&&&b@pé@oqrmsm%s@rﬂéﬁlbgr em@ght VoAt s image
conc tration_of 30.pM, o0 he Baf/ 3-FG-R113 and

S€R5 ﬁIQF?MévgﬁéPEQ nédP8 FodEMarfle products

'are test ed in terns of inducing the rearrangement of

h d I I N
(EERF o 8 chinag b o236 oREPEred (TEoto 2057/ Gutpends of
1611heP®ﬁfvERz@@w co0sistiteden (Spmcittdid aotiagen, between
F? s arBEC @N2d Cﬁkgm 35¢230)m ﬁat €lc #JcI?.ﬁ‘I&'ss 21Pg and

s are observed uhder "t he mcro cope Wi

ob?%ct@% ArFivR |&hgth SFongrtIRiiRt ustfl edG oM on  the
Weﬂﬁufrﬁﬁréyaﬂ‘?%@eﬁfes@% maeg .5 anal yser

(Bl OCOM Vi si ol ab 2000 software). For the in vitro

angi ogenesi s test, the conpounds of the invention
deModslratedoats ﬁ:ech&bmlacﬂiegi tyevbetqnﬂar:ﬁtﬁl\dmmm mice

ar Diece ?‘% riert SRS SOMMINER £570 il 10rpfa crEDO

angrageaesi s nodel . I\/bdel of post - i schaem c Ieg

revascul arization in mce The experinent is carried

out on C57 mce (I FFA CREDO 15 France) The ani mal s

ar 6ngnacdi HEdl S ed 3KE | nEBRISHAST nj &6t i oA EFAPETritonal

VOILﬂﬁféc@ﬁ.oﬂlQ i kg, vefl umesobEit hon offf /16D, NPtk kebdatden of

KEI@WEZ%I‘%&?F%&??«S% SRS fagr veragne! piigkhe Wrros

Fr Enae}e) TIaadarMOmng/ key ptyelceezti rso tm:npum £%%|, yBayeon Pharma

§u9%yI§ A G Wtﬁﬂ% ifd ‘I'ss'?‘isééhowt chi@ jt is

|ne r) ution oqui no
s Avingr @rFr:ame)vacém |arred spbhers shagdnigh amdt gdsinfection

| NgHi N@hel €GN Tl'EJ? f%&‘ih@m@” NS eXeLdeHe® h@olution
collateral ‘arteries arée cauteri zed and .t he exterpal

andVerPaliPPéx 9 1A -aclaF teFirésicale I%‘@at‘-i}Fédloﬁhel%kI“ﬁde in
| StREt Hhgdinkilh reepaiat erisd | f &hefalishhgefpnikessk-iaklde the

th .. Ih I th

S0°PhEAFERBYr BEGFEISE G (T PRI A Baal RE et aarr =nd

t heyranaftenpl €ty awdlexickheadestlalggmrfedi ofhies skin is
l |

gg?ﬁg% dusthBINFgﬁgERg%pp t%%% ne SQEBFGC ﬁf%%gorbable

makBsepd. pdds braimelgeazte eptlﬁ@E@utme@@@ PEFFOYREEH room,

of thhe dipgstrNalte Ob st hgn PagK jle0sSegdiiges3 MASULEIBNTt Sint il

are carried out under anaesthesi a
they are completely awake.

The distal perfusion is measured using a laser Doppler
'scanner (LDPI Lisca Perimed model PIM II, AB Sweden).
This technigue 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



- (ketam ne + xylazine), imedi ately before the surgica

10

15

WO 2007/ 080325- 162 - PCT/ FR2007/ 000051 i nducti on of
ischaemia (TO and inmediately after (Ti) in order to-
veibf¥obheo8Y8Ei ty of the_igghaem a. MeapurgpREbS72660051
carried out successively on the healthy leg and on the
l eg rendered i schaemic in order 5 to establish a

petpdurbhotepifciisahanmeisselTal sndvdamadimsinly after (T1)

cafhi egr@ut Wervéﬂ%fa%éo%@déﬁ@ ofsrangest h?&bﬁaemla
are taken 3, 7' and days. after the induction of

i SURABHFEMPALBr d&TS o %wr:c%@e PHE pSltGeESmisfRly on the
PeréMSERY Negowid .odlOchs fLBbS reHRirdEschdenic :.n order

ound e invention are active, at doses of .1

SoFRo) REEaRyLohy iy B BT EAS s
sigahéhrem&nﬁstlwdmrﬂﬁdenmbsandérS&hqﬂéquagondltlons of
adpi, ni sub a y for, a dh

ERAEREREREs’ ot MR Y 17 70, AT gl Beer che
agendgt:tegnpm;ﬁwdsscmmsgonm r@rd%’-’tﬁ@ feorhyade the post-
5N§sEhQ@th phi-elsVMonandMre hi ch may be identical or
different, are each, independently of one another, a
mononer  uni t M and L is a |linker group that links M

angtin V& haev ad:gid f MuerltD, mbﬁéebam@@h@d@ommewh@nhhventmn are

corresponds, to the for WNi fol J.ows; __in_which,

T5eRERTeN B cappes' poFy £ N $ g ay | B iy of

t hexbmpRage cnrn@mfd szl thes f ar sélgnifhea®) eotdwverty at a
i, d

ks B0 o LR dary R b B B R Qg Ty Crox

| o8aved an @h@ @sctlﬁ@rr@@béﬁameél ‘R Rl or R2; Ris

a hydrogen atom a hal ogen atom a linear or 25

branched al kyl radical containing from1 to 5 carbon

atons, a hydroxyl radical, or a radical of fornula: -

164 - -CO2R5 -CO NR6R7 '



-0-Alk -0-A k-02R5 -0-Al k-CO NR6R7 -0- Al k- NR6

-0-Al k-Ph -NRBR7 -NH S02-Alk -NH CO Al k

-NH-02-Al 'k in which: 5R5 is a hydrogen atom a l|inear
or branched al kyl radical containing from1l to 5

carbon atons or a benzyl radit@;>- R6 and R7, which

may be identical or different, are each a hydrogen

atom a linear 10or branched al kyl radical containing
from1l to 5 carbon atons C3AINSbenzyl radical; Ak is

a linear or branched al kyl radical having from1 to 5
carbon atoms or a linear or branched al kyl ene radical
havitng f¥®m FeCEPESE AFBYTtat BHRPOUTSE | SORTRARTRALING to
radibel foptilonal | y substituted with one or nore

fal ogen atons, with one or ,gme. ydroxyl radical s,

with one or nore |inear or branched al koxy. radi caI S
contgi ﬁ?h@hz%lf PO Y2t I15E AT P&t dABREBFA N ¥h B sgent,
nmor eare CEERD, r addepdsdentl vl G -ond adlcﬂﬂalercomat aiohiom@r unit

ffODP 1 z!ir‘qu LC?:%_ O%at?mﬁ&ég Nﬁféﬁg 8:% of 1 1 9kIUhA" afaRu,
covalently,
10 wherein said monomer unit corresponds to the formula M
which fcllows:

in which,

15 X is N or C-Rx*,

A is a -CO- radical,

* indicates the linkage site of L with, firstly, the

20 monomer unit M; and, secondly, with the monomer unit M»;
said linkage site of each monomer unit M; or M; being
located on one of the substituents R, R; oxr Ra;

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

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



-CONHPh -0-Alk -0-A k-CO2R5 -0-Al k-00-NR6R7

-0- Af k-NR6R7 -0-Al k-OR5 -0-Alk-Ph -0-Ph -NR6R7
-NH 302-Alk -NH-CO Ak -NHCO A R 0021%

-NH CO Al k-00-NR6R7 -NH02-Alk 5 -NH CO Ph, or an
aryl or heteroaryl radical atons selected fromC, N, O
substituted with one or nore W#th one or nore I|inear
or 10 radicals containing from1l to with one or nore
l'inear or radicals containing froml1l to or with one or
nore - 0C2R5 orCfhRaehich Alk, Ph, R5, R6 and 15with

respect to'the » -166- containing from3 to 6
CELRERE

carbon atonms 0

radi cal optionally

substituy ed vvi_@bAmne or nore hal ogen atons, with one
or nore carboxyl radicals, with one or nore |inear or
brancheds al koxm-Amd@Q@R% containing froml to 55

carbon atons, with one

nore hydroxyl radicals, with

one or nore beOzAkeRMD-NBJRsal s, or with one O nore
al koxycarbonyl radicals containing from2 to 6 carbon
atons; 10 R3 ddcAlRNE:R; i ndependently of one another,
a hydrogen ato droxyl radical, an am no radical,
a nitro % adi cé&%‘ﬁ‘&r adical of formula: -CO2R5

- CO-NRBRY7 - CQuNHeH

10

15

20

. -NH-S0O,-Alk
. -NH-CO-Alk, ©%F
. -NH-CO,-Alk

in which:

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

. Re and R;, which may be identical or
different, are each a hydrogen atcm, 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
from 1 to 5 carbon atoms, or with one or more
-COCRs radicals;

R; is a hydrogen atom, a halogen atom, a hydroxyl
radical, a cyano radical, a linear or branched alkyl



-0-Alk -0-A k-NR8R3 -0-Al k- CO-NR8R3 - NHOH
“N(R8)-CO-Alk -N(R8)-COCF3 -N(R)-CO Ph
“N(R8)-02-Al k -N(R8)-S02-Alk -NR8)-CO Al k-

- NR8R7

NR8RY

- N(R8) - 302- A1k- NR8R7, or 15-1411-A k-R8R7 in which R6

is a hydrogen atomor an -Al k-COOR5 radical, a
116, R6 and R7 are as defimedbhith respect to
group R, - 167 - or else R3 and R4 form toge

nd Al k,
t he
t her

wi t hatheakardoomadahdng ofrdohe lpheaylSricagbba whtals t ey a

arepghijachess A siizenbered ring containing a

ni trogen atom and anot her heteroatom such as o
in which L js: a linear or branched al kyl
r adi cal ’corééﬁﬁi ng from2 to 25 carbon atons,
or branched@hegry! radical containing from?2
carbon atons, or a |inear or branched al kynyl
cont ai ning-3P-Hr-Akt@OAB 25 carbon atons; or a

xygen; 5
ene

a |linear
to 25

group
radi cal

chosen fromd g pRr mul ae: R R 111NNyf (C© mNtziiN

1122' R2. 1
» -0O-Alk
e -0-Alk-CO;Rs

s -O-Alk-CO-NR;R;

¢ -O-Ak-NR¢R,
s -O-AKk-ORs
e -O-Ak-Ph

« -O-Ph

o -NRR;

s -NH-SO,-Alk
o -NH-CO-Alk

s -NH-CO-Ak-CO,R;

¢ -NH-CO-Ak-CO-NR,R,
e -NH-CO.-Alk

s -NH-CO-Ph, °or

" an aryl or heteroaryl radical containing 5 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

10

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 -COzRs or -CO-NRgR; radicals

in which Alk, Ph, Rs, R¢ and R; are
15 with respect to the group R;

R is a linear or branched alkyl radical

as defined

containing

from 1 to 5 carbon atoms, a cycleoalkyl radical



MO04-2Z-40 0 00 O A Ro Nt Z+NARsi k 511 R Rr 00 00 M
N-s-hip sNNr177* R:RI" 71"R" 11 N, L 1,N xL-2-ir in

whi ch * indicates the atom for connection of

L wwth the 5 nononer unit Mon one of the substituents
R R or R2; Zis a bond or a carbonyl radical or a

i near, branched or cyclic al €éne radi cal containing
from1 to 6 carbon atons, optionally substituted

Wi t hodtatnndl Of et [Boryl 6r adirbahsatoms ebsea gphreadilcaladical

16%2'? %%_ ' %&;]QB%% %ﬁzgne[ g}?c'rrﬁzre 'ha[lga%}xs atoms,

CARE® OI fMuify| CRFOAUF Uy | ﬁ%\fﬁﬂ%ﬂrkwlﬂt h%n%h@ﬁylmore
gr ompnb&r NQr Mncﬂnﬁ |a)lk$3bt§$ﬁ:aﬁmt&ﬁs weoht el rey frorme 1 to

Al kgx a[z%%' Cazi'léon?sont ”% nbr o 1, F)ge h%ﬁggﬂlat%’calls,
or eroary et eroaryl al kyl et er oar
gr potbelq‘ﬁl@ oVt | BAGE é’e@@b’éﬂ‘futx@éﬂlﬁﬂ@ﬁr oRE dfltrﬂ)r%ne or

al kawyer adiedyeaebbhal Nirk@ilcadm ledxfimagbofrddatonss 6
n |gaggo éc%:\r from1l to 7,

10 Rs and Ry are, independently of one another, a hydrogen
atom, a hydroxyl radical, an amino radical, a nitro

radical or a radical of formula:

*+ ~CORs

s -CO-NRgR,

s ~CO-NHOH

v -0O-Alk

v -O-Ak-NRgR;

¢ ~O-Alk-CO-NRsRy

+ -NHOH
o -NReR;

o -N(Rg)-CO-Alk

+ -N(Rg)-CO-CF;

o -N(Ry)-CO-Ph

s -N(Rg)-COz-Alk

o -N(Rg}-SO,-Ak

¢ -N(Rg}-CO-Ak-NR¢R;

o -N(Rg}-SO,-Ak-NRgR;, OF
-NH-Alk-RgRy

in which Rg is a hydrcgen atom or an -Alk-COORs
radical, and Alk, Rs, Rg¢ and Ry are as defined with
respect to the group R;

20



mand m are identical or different and are an integer
fromO to 8, pis an integer from0O to 11, r is an
integer froml1l to 11, gis an integer fromO to 5, s

is an integer from

10

- 167 -

or else Ry 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
hetercatom such as oxygen;

in which L is:

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

or a radical chosen from the formulae:



Oto 5 t is an integer fromO to 5 x is an integer
fromlto5 mm, np, r,s, t and x being such that
the nunber of |inks of the |inker group L does not
exceed 25, 25R1' and RI", which may be identical or
different, are a hydrogen atoa% or a linear or
branched al kyl radical contail®#mg from1 to 5 carbon

at ons, R2' and R2", which may be identical or
different, are a hydrogen atom a linear or branched
al kyl radi cal 30 con r 1 to 5 carbon atmns,
a benzyl radical or” sulph f'e group, it being

possible for Rl' and R4 and fl so R2' and R2" to be

optionally linked so asjjto f ring,
JLE 4% 3”‘}\ ®
R 1

R/ R,
| 'Haé( 'l'lﬁz%’ lijilrﬁ\m"' ©)

’{,‘}m\i‘?* Z‘}?bl:’ﬁ;* (D)

Ry R
Aot hot I ®)

o o0 o 0
.,/U\R_B‘-JJ\r;l’% Zﬂ?N’lLRS'J\* )

|
R1l R“"

qub q&ép @)
A b St
R, R,"
R“

Ao m%ww e

in which

* indicates the atom for connection of I with the

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

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

10 carbonyl radicals, or else a radical



R3' and R4', which may be identical or different, 35
are each a hydrogen atom a |inear or branched al kyl
radical containing from1l1l to 5 carbon atonms, a benzyl

radical or a sulphate group; - 170 - R6f is a linear
or branched al kyl radical containing from1l to 5
car bon at ons, in the formqgfggabase or of an

addition salt with an acid or with a base, and also in

t he form pfH.q.-hydrmt €Hh) ororaf Ja[swljvate. 2. Conpounds
accor di ng daml j sLng, t ynomer unit of
formul a l\jélﬁr)f}ﬁ\hﬁc(;ﬂ cf(sﬁf(qrfg{éﬁ {é‘h‘g]t h[g%ér? 7- or

8- posi"t i ot CHmLlien@Be 1S eme is a hydrogen atom a

hal oglen PRl dhdneyhehgla Tyl prl;b‘llaa r;&o&:qﬂ;l gdfoup being

ormul a: 15 - 5. NR6R7 - Q- - Q- - 002R
200 A ke NP R R B RP S B PPN Ak MG - aTkoxy
-N i - COmdkidatavsicaaindnRsiren g HpdPogeabapoatoms, or

| i nean ofet¥anchad al kikyiadiceaba Prd Byl NG Hd Hatkroaryl
5 carbon_atons.or _a bencz. I rﬁdi cal. t@ut%rgp %gtg one or
whi ch rm?r%lg’ i E’Sﬁpgca?p oro g fyer%?ﬁ’s, are
each a hyeire gerkaatyomada chilaeapnbaiminmchiea A5dicky| carbon
1¢ adi cal g@saining from1l to 5 carbon atons or a

benzyl radical, Ak is a linear or branched al kyl

radi cal containing from1l1l to 5 carbon atons or a .
|linear n is an integer from 1 to 7,

m and m' are identical or different and are an

integer from 0 to 8,

15 p is an integer from 0 to 11,
r is an integer from 1 to 11,
g is an integer from 0 to 5,
s is an integer from 0 to 5,
t is an integer from 0 to 5,
20 X is an integer from 1 to 5,
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,
25 Ry’ 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,
R’ and R;"”, which may be identical or different,
are a hydrogen atom, a linear or branched alkyl radical
30 containing from 1 to 5 carbon atoms, a benzyl radical
or a sulphate group,
it being possible for R, and R:” and alsc Rz’ and
R;” to be optionally linked so as to form a ring,
Ry’ and Ry’, which may be identical or different,
35 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;



- 171 - or branched al kyl ene radi cal containing from1
to 5 carbon atons; Ph is a phenyl radical optionally
substituted with one or nore hal ogen atons, wi th one

O 5 nore hydroxyl radicals, with one or nore |inear

or branched al koxy radicals_cpmgtaining froml to 5
carbon atons, or with one or nore -COO% radicals; 10

Rl is a hydrogen atom a hal ogen atom a hydroxyl

radggal j sa Lypiedradbeabrahched adiigah afadiealuldintaining
- R5 -CONRBR_, -CO- N 4Al k-C2R5 -CO NHPh -0-Alk

- 0- AFRR RS ° FROR- 85°RR6R7 - 0- Al k- NR6R7 - 0- Al k- OR5

- 0- P8- Phe -forPh of -aNHP&D2-AF kof - Rk @ddArbkon salt with an
- NH; CO5ALK- QRIS pdbE CQirfd ka (&S NRRBItREe £t @2 aAlgdrate
-NH- CO- Ph, or. 15 an aryl or heteroaryl radical

TonPEi Rfny b1 % -at ons sel ected fromC, N, 0 and S,
optionally substituted with one or nore hal ogen at ons,

W th ong o liiE ldReahifg 20 branahedial kybmpaiad) S the
cont ai ni ng froml torg%clarbon atong, with one or nore

| i nE]POBRE by e Hdd TaRuxe Hadl s ont ai ning from 1

to

10 X = C-Ra;

R on the 6-, 7- or 8-position of the indolizine is a
hydrogen atom, a halogen atom, a hydroxyl radical or a

radical of formula:

15
. -COORs
. -CO-NRgR;
o  -0-Alk
’ -0-Alk-CORs
° -O-Alk-NRER?
. -NRgR7
. -NH-SOzAlk
. -NH-CO-Alk, ©t
. -NH-COz-Alk
in which:

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

= R and R;, which may be identical or different,
are each a hydrogen atom, a linear or branched

25 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



- 172 - 5 carbon atons, or with one or nore -0O2R5 or
-CO- NR6R7 radicals in which Alk, Ph, R5, R6 and R7 are
as defined with respect to the group RR 5 RR is a

i near or branched al kyl radical containing from1l to

5 carbon atons, a cycloal kyl radical containing from3
to 6 carbon atons or a phenyt 1adical optionally
substituted with one or nore hal ogen atons, wi th one

or 10 nore &t Kexayndtadi celksylcort ajaniinglf comtiitdng from 1

carbon atong, i fh Qne , @k, o1 re car boxyl radicals or
W th one or nore albkoxycar | radical s containing

from2 td 6PraiBor &hanyl 115i dn PR SRR rpsie tuted
i dentical opihfhbeeerir anereathlagbydaeges, atwirgh aone or
ydroxyl radical An al radical n ' oMt

0 5 carbon"at or&Y y&mrﬁolfzgg i:a‘l“&? &?E% %Prqna rql ear
or a radi ca¢robrﬁ@‘i?hQFllaalkOmGRleCM—FC@OAFRlnlng from 1

- NH S02- Al ke - %B@bon atoms, orCQRiNR6BAe Wr Zbre -COORs
-CO- NHOH in Al k, Ph, R6, R6 and R7 are as

defined wi th? ’e% ¢t to the group R in the form of
a base or of an addition salt with an 25 acid or with

18 bage,;jand @h?@rdd’ér{ hgtbar mof h@lbyéﬁateﬂ:dﬂﬂ 0f ahydroxyl
sol vatde undsa% ﬁnceil ng.to %né/ ne: %for%.\i" ms 1

or 239%56 fl"'é The PruRi P2 H oS

which: 30 X= - 173 - Ron the 6-, 7- or 8-position of

t he i ndol iC&kRe i s-.a hydrogen atom a hydroxyl radical,

a carboxyleg.afirgal or a radical of formula: 5-0-Alk

- 0- Al k- 002R6 Q&KCONRGR? - 0- Al k- NR6R7 - 0- Al k- Ph
- NR6R7 * - 4@

« -CO-NH-Ph

. -O-Ak

s -O-Ak-CORs

s -O-AK-CO-NR:R7

o -O-Alk-NRgR;
o -0D-Alk-ORg

e -O-Alk-Ph

¢ -0O-Ph

« -NRRy

s -NH-50;-Alk
» . -NH-CO-Alk

¢ -NH-CO-Ak-CG.Rs
o -NH-CO-Ak-CO-NRgR;
s -NH-COrAlk

* -NH-CO-Ph, or

15
= an aryl or hetercaryl radical containing 5 or
6 atoms selected from €, N, 0 and 8§,
optionally substituted with one or more
halogen atoms, with one or more linear or
20 branched alkyl radicals containing from 1 to

5 carbon atoms, with one or more linear or
branched alkoxy radicals containing from 1 to



I n which: R5 is a hydrogen atom an al kyl

radi cal containing froml1l to 5 carbon atons or a
10benzyl radical; R6 and R7, which may be identi cal

or different, are each a hydrogen atom a |inear or
branched al kyl radical containing from1 to 5 carbon
atons or a benzyl radical;-152Atk is a linear or
branched al kyl radical or al kylene radi cal containing
froml to 5 gachepoat amsms Phr i 8ith phrenydr ragiecalCO2Rs or
optionally sugét hﬁ dr%& nell’?rWHPEﬁ @qlkogegh at QIs, R,
wi th one or ! h roxy radi ca one or
more al koxy Badi c%vl salé%ntaﬁl riefg-recont 4th orSSE‘éFBorFO the

atons, or W yhogperpr nore - COORS radical s; Rl is
a hal ogen atom a hydroxyl radical, a car boxyl 25
Yadical or a radical of formila: - 174 - -0-Al

- 0-R ks0@PREnean-o4 lorpmchegd- phkyl NRgdical mte@lpﬁg grom
an aryl, of @&f%rpaéfl&mé,adhcdchaﬁl&yDI Rgd9cal @oataiming

l'ected, f . substit
se rc%‘ﬁe ot{o rceul?ﬁ ﬁgﬁmﬁt Sms R%%%Aé/lcsali %%'ﬁghg?ly
| i n&absmtmche:@ ahkybrr agre ahaleafh ey FMish 2NEoOT

C5| CagPon a%tkg , Mdipone @Brflf@irﬁl.rlg‘ Neapmorl b[t‘;anCEhed:arbon
kox radi cals containin ro (0]
Sromt ot bt notoBeRE seBhbvheRsreiiopE FL e one

radlca
Wmoh hbke PhkoRpcaR@rard ﬂ%ﬁl&lﬁésaffodéﬁilﬁé’élgwﬂ?f“ 2 to 6

respgefbod Gidis g9roup R 15 R2 is an alkyl radical
confaining from1 to 5 carbon atons or a cycl oal kyl

radi cal containing from3 to 6 carbon atons; R2 and
1R4, Ryhaedh By whechdeayi bal identi¢dkrantdi bierasdcRreo egch

| i ngak, Qto éﬁmsb&q aakegsaré,gdi CAld Lot aidh ng Hoxymrhdieal
5 carbon_ a an anino_ra ]gal a carboxyl r dlrcaqii,cal
a h(}BF‘Biy‘l‘lrl‘%df’E%ﬂ‘ at? adi CAFPYY Forin & b(ﬂﬁé%? ofr a '
radacalitod faiimdla -oHaS@adAbkl of formul@iich Al k, R6
and R2 are as defined with respect to 25 the group R

e -NRsR;

» -NH-CO-Alk

e -NH-SO»-AK

e -CO;Rs

¢ -CO-NRgR,, or

20 . 'CO‘NHOH
in which Alk, Ph, Rs, Re¢ and R; are as defined
with respect to the group R;
in the form of a base or of an addition salt with an
25 acid or with a base, and also in the form of a hydrate

or of a solvate.

3. Compounds according to any one of Claims 1 or 2,
comprising the monomer unit of formula M in which:
30
= C-Ra;



in the formof a base or of an addition salt with an
acid or with a base, and also in the formof a hydrate
or of a solvate. - 175 .' R on the 6- or 8-position
of the indolizine is a hydrogen atom or a hydroxyl
radical; Rl is a hydroxyl radigal, or a radical of
formula: -0-Alk -0-Alk-Ph -NR6R7, or 5
-NH-CO-Ph in which Alk, Ph, R6 and R7 are as defined,
in & &'mte 6-, Tk20oFs8gRoalkyPnrafi EBF dOAPALRLIRY 1S 2
fromylirbged aabhpnalhwiroxy)l R3Adisad,| aneMrbdxyl radical
bralg)ghgdr M(é)&( c;fadf'oq_jflnl J6ont aining from1l to 5 carbon
atons or  a carboxyl radical; R4 is an amino radical
in the formof a base or of an addition salt with an
%5 aci ¢ or W.iIh-mkbase, and also in the formof a
ydrate or of ~aasolvat®. 5. Conpounds according to
Claim 1', corrpqg‘lﬁﬁg?ﬁgsnononer unit of formula Min
which: 20 X zcNAIROO-NRgRS-, 6-, 7- or 8-position of
the i mdazo[1l,5- a]pyridine is a hydrogen atom a

hal ogen, at om.CaAllk R{5 or branched al kyl radi cal
containing from1l to carbon atons, a hydroxyl

radi cale or a-Cadificdnof fornula: -CORR5 -CO NR5SRY
-0-Alk - 176 -

. NRgR;
o -NH-80,-Alk, or
. -NH-CO-AIK

in which:
" Ry is a hydrogen atom, an alkyl radical
containing from 1 to 5 carbon atoms or a

10 benzyl radical;

" R¢ and Ry, 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;

15 = 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

20 more hydroxyl radicals, with one or more
alkoxy radicals containing from 1 to 5 carbon
atoms, or with one or more -COORs radicals;

Ry is a halcogen atom, a hydroxyl radical, a carboxyl
25 radical or a radical of formula:



-0- Al k-0O2R6 -0- Al k- CO NR6R7 -0- Al k- NR6R7 -0- Al k- Ph
-NR6R7 - NH S02-Alk -1414-CO- Ak, or -NHCOAKkK in
which: R5 is a hydrogen atom a linear or 5branched
al kyl radical containing from1l to 5 carbon atons or a
benzyl radical; R5 and 127, which may be identical or
different, are each a hydrogejypatom a |inearor
branched al kyl radi cal 10containing from1l to 5 carbon
atons orsa b@nAjd radical; Ak is a linear or
branched al kyl radical containing from1 to 5 carbon
atons orsa HDRAH-CHD.R anched al kyl ene 15r adi cal
containing from1l to 5 carbon atons; Ph is a phenyl
radi cal ept rOnAl-PPhsubstituted with one or nore
hal ogen atons, with one or nore hydroxyl 20 radicals,
wi th one®or-oPB |inear or branched al koxy radicals
cont ai ni ng fronhé to 5 carbon atons, or with one or

ks

more - COBRS N
hal ogen ato 0 radical or a radical of fornula:
177 - o CORECORENTPL - NRSRY - N S02- Al k

als; 25 Rl is a hydrogen atom a

-NH- CO- Al k- NH0O2- Al k
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L an aryl or heterocaryl radical containing 5 or
© 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 carbon 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-NRgR7 radicals
in which Alk, Ph, Rs, R¢ and R; are as defined
with respect to the group R;

Rz is an alkyl radical containing from 1 to 5 carbon
atoms or a cycloalkyl radical containing from 3 to 6
carbon atoms;

Rz and Ry, which may be identical or different, are each
a linear or branched alkeoxy radical containing from 1
to 5 carbon atoms, an amino radical, a carboxyl
radical, a hydroxyl radical, a radical of formula CO-
NRgR;, or a radical of formula -NH-S0,~-Alk,

in which Alk, Rs 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.

4, Compounds according to Claim 3, characterized in
that



-NH CO- Ph, or an aryl or heteroaryl radical
containing 5 or 6 atons selected fromC, N, 0 and 5 S,
optionally substituted with one or nore hal ogen at ons,
with one or nore |inear or branched al kyl radicals
containing from1l to 5 carbon atons, with one or nore
| i near or branched 10 al koxy 'adt caI s containing from
1 to 5 carbon atons, or with one or nore -0O2R5 or

- OORNRSR7 thadi 6al sir | B-pbs Chi M K o £PhthdR6,ink61aB0n&7 is a
are fine W|thr 0 roup R, 15 R3 and
126h§v\,ﬁg§ N agonb 5 en?fagé%yi r%&fcfaglr ‘ent, are each a
hy dRogesh aatfmﬂroasf'li\yaa@;(%l.r 2k Galradicpilnefrfo¥mula:
branched al koxy radical containing from1l to 5 carbon
atons, gn a p& radical, a nitro radical, or a radical
20 of formu -NR8R7 -NH CO Al k 44H S02- Al k

- CO2R5 ,—CQRBW, or -CONHCH - 178 - or R3 and R4
form together Wlthh t he carbon atons of the phenyl
ring toewhiRgFheycare attached, a 6- nenbered
carbon-based ring containing a nitrogen atom5 and
not her shetBiFe&Rsuch as oxygen; in the formof a
ase or of an addition salt with an acid or with a
base, and also in the formof a hydrate or of a

sol vat e. inovisicpfpdundd-afeor @i iy e&eChrai aebined in Claim
compri sing the m)norrer unit of fornula M in which: X =
N; 5 R_on th 8- n of

zofla';lu1 %]S' dnlecails (gorhya rc'lL n aoémmlatﬂalsogcealrlfbOlrl
1%toﬁ1t°§5hydroxyl radl cal, a carboxyl radi cal. or a
radrgalisofa f 0ifREA: or- GRaNBBBE a1koMyK radical containing

from 1 to 5 carbon atoms or a carboxyl radical;

Ry is an amino radical;

in the form of a base or of an addition salt with an
15 acid or with a base, and also in the form of a hydrate

or of a sclvate.

5. Compounds according to Claim 1, comprising the
monomer unit of formula M in which:

20

X = N;

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

o "COQR5
« -CO-N R5R7
. -O-Alk



-0-Alk-CO2R5  -0-Al k-Ph -141R6F4 20-1?711-1-$02- Al Kk,

or

4.111-004MK in which: R5 i s a hydrogen

atom a linear or branched al kyl radical containing
from1l 25to 5 carbon atons or a benzyl radical; R6

and R7, which may be identic

or different, are each

al
a hydrogen atom a linear O Weanched al kyl r adi cal
containing from1l1l to 5 carbon atons or a 30benzyl
radi cals Al-R-AllgC&:Ri near or branched al kyl radi cal

cont ai ni ng f.bQ;(P-ég)t-lQR% carbon - 179 - atons or a
€

l i near or branc

al '"k37l ene radical containing froml

to 5 casbon -@takBiRsRPh i s a phenyl radical optionally
5 substi tut e%;('%%m one or nore hal ogen atons, wi th one

or nore® hydr’

radicals, with one or nore |inear or

branched al koiRyR+ adi cal s containing from1 to 5 carbon
atons, or V\Awggqmgr more 10-COOR5 radicals; Rl is a
“a“halog

hydr ogeh at o

en atom a carboxy radical or a

radi cal .of fegnobaiik, PNR6R7 - NH S02- Alk -NH CO Al k
15 -NH-CO Ph, . 0 aryl or heteroaryl radical
NFER-alk,

containfng 5

ms selected fromC, N, O and S,

optionally substituted with one or nore 20 hal ogen
atons, with ane . q;Jgore |inear or branched al kyl
radicals containing from1l to 5 carbon atonms, with one
or nore |inear br Rorahthedl dMdFPgeradpEars cdntldinfiasg or
Jrom1l to 5 carbombrahengd Lk t Radi®aOrcdATA mrifGPRTom 1

or - 25C0- NR6R7 rgad| %a\%\,.ﬁ{ﬁojﬁ naymg'}%rg'arﬁeeﬁg%sgaﬁf@ﬁ

and R7 are as define

espect

and R4, which nhy Ree denRical¥rdehdi fder &gt , igeetish or
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15

20

25

different, are each a hydrogen atom, a
linear or branched alkyl radical
containing from 1 to 5 carbon atoms or a
benzyl radical;

= Alk 1is 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 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
-CO0ORs radicals:

R; is a hydrogen atom, a halogen atom, a cyano radical

or a radical of formula:



30 a linear or branched al koxy radi cal containing from
1 to 5 carbon atons, an am no radical, a carboxyl

radi cal, a hydroxyl radical, or a radical of fornula

CO0- NR6R7 or -NH S02-Alk; - 180 - in the formof a

base or of an addition salt with an acid or with a

base, and also in the formof,a hydrate or of a

solvate. 5 7. Conpounds accorél ng to Caimé6,
characteriéﬁg jn that R on the 8-position of the

i m dazo[*1, 57 ﬁ?yri dine is a hydrogen atom a hydroxyl
radi cal ,or cgogwihgxyl radical, 10 Rl is a hydrogen

atom a radical of formula -NH CO Ph, or an aryl or

het er oarsyl -M@gR-cal containing 5 or 6 atons chosen from
C N O ano}gé, Bp%\h(onally substituted wth one or nore
-CO2R5 rfadr T%,T which Alk, Ph and R5 are as

defined jn_ gat@ gk 15 RS is a linear or branched

al koxy radical containing from1 to 5 carbon atons or

a car boxyl| KHdCOaK R4 is an amino radical; in the
formof a base.qr_of an addition salt wwth an acid or
with a b‘ase’,QHagﬁ'%?'sé)%i n the formof a hydrate 20 or

of a solvate. 8. FGF receptor agoni st conpounds
according to daim/1, ar.ac ' j ' ‘o
nmonomer unit of fo@PnﬁrgiMogshgg%%ﬁgﬁbiﬂni%ﬁc% @lﬁ%mg
1to 4, and M is2%% $odbie? &Rlecd 1oremI & Was© and
glefi ned in one of s¢l abpeidndly; substheutfed waftha deseor
or Of, a0 addi i on At uiidegn 6Lheor MAD BrBaSS: pore
and also in the formof a rate or ‘of a solvate’ 351

9. Conpounds accordi"®§rto @Ry d@rsghed ai akylt o ypdicals
characterized in tdoattaining Lfs@nnectsot e 2appoonatoms,
units ML and M2 by, .the IC I 1% onpect

2 nonomer units I\/%l‘uﬁat%d %Egb .&thE{lorr%di %gﬁgﬁg o‘?lfe bsra%%%ed
1%onnects the 2 nmofdMeXYurfiads R SarfP R B ngh&no8dikako S
Rinits 8-positi @arkon atoh8]l or eapneehs bbBemdre -COzRs
mononer units M and _Mg_hy th%aﬁ'i‘griafél Rinits
7-position or; connects the mononer units ML _and M2
by the radical R il iW&® pbskti B ofsr Re and Ry are as

defined with respect to the group R;

15
R; and R;, which may be identical or different, are each
a hydrogen atom, a hydroxyl radical, a linear or
branched alkoxy radical containing from 1 to 5 carbon
atoms, an amino radical, a nitro radical, or a radical
20 of formula:

+ NRGR;
e -NH-CO-Alk
¢ -NH-SO,-Alk
- o -CO,R5
o -CO-NRsR;, or
¢ -CO-NHOH

in which alk, Ph, Rs, R and Ry are as defined with
25 respect to the group R;



5L connects the 2 nononmer units ML and M2, firstly, by
the radical Rin its 8-position and, secondly, by the
radical Rin its 7- or 6-position, or; connects the 2
nmononer units M and M2, firstly, by the radical Rin
its 7-position and, secondly, by 10 the radical Rin
its 6-position or; conngggs-the 2 nononer units
M and M2, firstly, by the radical R2 and, secondly,
by the radical Rl or; connects the 2 nononer units M

and I\/Q firstgl the_radical R second| y
PhecF altednik 14, L{%ﬂh SeofSHE | Blel Fne pESPRRY arols of
basther wferan addingi ore sathiichi t hhen aoiad elttwchhda a 6-

basgemsode@! %Qrb@nl%é@rmﬂé; @ohﬁgiﬁirﬁg 0f @fitdogen atom
ol vate. 20 10. Pharnmaceuti cal osi tion containing,

s APt IROThiyr diitereat ﬁmCBHﬁBuﬁﬁ F&¥ponding to the
f or Al &hil [FolvR adcar dvagpe tor any eneadfi€iannsaltt gifh an
OPULeRal by ReROFDbAAL] Ol LN Ofnd cinl B2 o Hifhrate
suitabl e excipients. 25 11. Pharnaceutical conposition
accSFdPﬁg 2tP3Sn 10, for use in the treatnent of
cardi ac i schaem a, the treatnment of diseases

1@SSQCi at@stmgfttxtagﬂaaee&ata%&r t%n epsihud i Ogoﬁﬁrwfng the

arteries, or arteritis treat ment’ of angi na
pecPBPPRET (¥Rl § (afRamirlaf My h?o‘ﬁltfdﬁhgl itis obliterans,
the treatnment of atherosclerosis, treatnment to inhibit
posk- angiopl asty or post- endarterectony rest enosi s,
wound- heal i ng treatment, treatment for nuscle
regeneration, treatnent 35 for nyoblast survival, the
1%reat nent thk ndej cOption dghosheibheasfirenheof imittomnild, 5~

pai g; p_I/Pfd%ﬁ@at fENY ofy Bgéég)art Iafélon[‘europﬁgbéf en ator

trea nent [ rown cl'al pancretlc gra
sur DY9EPEYh ardbealc o- cprPoxydatiachicg] tctrea?rréﬁtilﬁél of
bri igrabbait a decrease in chol esterol associated with
a decrease in adiposity, treatnent for inproving graft
revasculari zatdQny graft survival, the treatnent of
retinal degenerat| oh, 5 the treat ment of pignentary
retinitiss, the&isieatnent of osteoarthritis, the
treatnment of pre-eclanpsia, the treatnent of vascul ar
| esi ons *and ofO-4#uES:Respiratory di stress syndrone,
bone protectlg_.g ﬁtment, or treatnent for hair
follicle prot tqiko 10 12. Use of a conmpound
according to N}yﬁmne of Claims 1 to 9, for the
preparation of medi canent for use in the treatnent
[(LPst di seases r-éﬂﬂrBOm@kF@lf receptor activation. 15 13.

e of a corrprg rl,fd% cording to any one of Clainms 1 to
9, for t'he pr ﬁ‘ tTon of a medi canent for use in the
t reat mentn ofhicgdrdi ac i schaem a, the treatnent of

di seases associ at@g wih paryg d&nora@gmobsgr uﬁﬂémr or
of 20 the arteries, or arterkyis he treat ment

angi na pectoris, H&LPEs: Ad Faiih?%ttb%%‘hﬁlrrt’t“g from 1
2pbliterans, the trwatmeatrboh atbdmes ocs:cl&rb@suz:y,t radical;

treatnment to inhi tﬁt c‘ﬂ‘%t @nghﬂﬂc“?ﬁt%a be 1dentlcal or
post - endarterecto rest enosi s, wound-

treatment, treat £e5P frus @TE ﬁ%g%n@ﬁ’%?%ﬁn atom, a
treatnment for nyolliaskrsurwirval braheht¢deataEngl of radical
nhoci ception and “?:%ntt'a‘rtﬁ&Hg”Er&fn ghegns . paldy at{b%s or a
treatment of peripheral nedropathy, treatnent for

3¢ provi ng bi oart i FSEEARL EﬁﬁéF%étl c graft survival in

di abetic patientsalt edtstent thidgdmg @bousrsncied alkyl
decrease 1N Ol 3Rl AS000 AAGoM IR 92CLPA8E ddknon
adi posity, treatnent nprovi ng b

revascul ari zati on and graft survi vaI the treatnment of
retinal degeneration, the treatnent of pi gnent ary
retinitis, the treatnent of osteoarthritis, the 35
treatnment of pre-eclanpsia, the treatnent of vascul ar

| esions and of acute respiratory distress syndrone,

bone prot ect| on treat ment, or treatnent for hai r

r 1 1 * . A NN A A -~
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reaction of at |east one nononmer unit of formula MW5
wth a reactant of fornmula U L-U, with Mand L being
as defined in Clains 1 to 9, and U being identical

or different, and U and also Wand U each being a
functional group capable of reacting wth one another
so as to forma 10 coval ent .bppgl .of CC, C0, CN CC
or CStype, being |ocated on one of the substituents

R Rl or R2 as defiteed idr Q@ aifBedrt8r8brhched alkylene
Preparation process according to. Claltm 14, 1

characterized i n tRACCH and U%dRa s & W ahd Ar §35R°%

am no, hydroxyl, e&chexyl, am do, carbamate, hal ogen,

sul phonyl chl Orﬁd@vh aci 4 CQ' 0@11@% Qr %dicgh.uordﬁfionally
a boronic ester .or a_boronic acid.

roup, 20
%r eparati on proceS¥PEEEGPEFAg Hi O &Pf 187 c’?ﬁﬁﬁ’l dafgaen
the reacti on of satdmspnoreirttuni baseof dmor mubae M Wydroxyl

with R Rir 1k2r 113;06:114 b&inNdepe havi ngr@ llnear or
carboxylic acid, and R or Rl Dbei ng (gr havi n
1n2§g from

group, with a sil PARCBRYageke*ENnAR
fol l owed by an acyl aloi 6ncrehohi atomsi ngr avidilaepleatirngore
@gent and a weak hageg. anghidan hydrolysis in an
aci di ¢ nmedi um 17° Conpound of fornula 141-L- M
as defined in any one 30 of Clains 1 to 9, the nanes
of ®hi cis f al | bydraisodiaremal t of Blodedh 6a80h2, 15H- Carboxy
pen&aaxégfpéladaeqaiaqc;élzfdfakﬁafiny(1 met hoxy- 2-

met hy['i ndol 1 zi ne- 8, 3-di y1) car bonyl | } bi s( 6-am nobenzoi c
35 acid)-disodiunsaltof3,3 -(3,6,9,12, 15-
pent aoxahept adeﬁ%6 -1, 17-di yl bi sl oxy[ 3- (4-am no-3- -
184 - met hoxXybé STI i m dazo[ 1, 5-a] pyri di ne-8, 1-
diyl']1)di benzoigregpdAlei sodi um sal t of
3,3 -{3,6,9, 12, 15, 18- hexaoxai cosanel, 20-di yl bi s[ oxy( 1-
met hoxy- 2- rrethyNI-hGSMdiﬁl ne-6,3- 5 diyl)carbonyl]

bi s(6- am noben d)or
%il sodi unsal tbf Sﬁgl 8?3*5% , 12, 15-
pent aoxahept adecane- 1, 17- d| yI bi s[ oxy( 1- net hoxy- 2-

met hyl i ngol i zj nge 61 3@91 Mé&@%mrmﬁﬁ HIRREREGI & or
acid) 10 - disodium sal

3,3 -{3,6,9, 12, #5°48- hé%é%‘i%‘?%os’éﬁ%‘i 262 di ¥ bi §i oRPE2- S/

nmet hyl i ndol i Qpheorlaﬂy substituted with one or more
@'} y1) carbony}h i Bisk 6--20ma0benzal ¢ ael ddr Hozedi umeat or

3,3 -{et hanebia‘écrb‘??latﬁ]%‘tloffé’tlﬁﬁ‘ﬂréchnﬁ?wjor}&/ fFrop dndw °

yl enenet hyl eneglxgaqz -atkis, with one more linear or

met hyl i ndol i Ekﬂﬁcﬂe@ Qiﬁé&fafm%]]é kuo%{t%l%%aofﬁ%ﬁouc to

acid) di sodgum sal

3, 3' -{oct ane? 1c%rli:ﬁz§,|a[ﬁc§r[sdx)9rswith one or more —COzRs or -
!thenyI enecar B0nyRéRM nadLead hyl i ndol i zi ne- 1, 3-

di y1) car bonyrnhiys( 6 aMobeNzei.¢ agi dha 2R, -axll SAdidiRined

salt of
3, 3' - { et han& =D XEEPEGEsFOxTRE HEFR® Ridi yI oxy- 3, 1- phen

yI enecar bonyl i m no( 2-

lémqilzmcf, ?g'yé) r&qr%ﬂ b agﬁf@%mbeaveo'e%ch
aC| d di sodi unsal t o I oxobut ane-1, 4-

linear or branched al oxy radical contalnlng from 1
te 5 carbon atoms, an amino radical, a carboxyl
radical, a hydroxyl radical, or a radical of formula

CO-NRgR; or -NH-SO,-Alk;



25 diy1) 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 y1) car bonyl ] } bi s( 6-am nobenzoi ¢ aci d) di sodi um
salt of 3,3 -{carbonyl bis[imnoethane-2, 1-

di yl oxy- 3, 1- phenyl enecar bonyl i m no(2- net hyl i ndol i zi ne3

0 1, 3-diyl)carbonyl] }bis(6-apggabenzoic acid)

di sodium salt of 3,3 -{ethane-1, 2-diyl bis(imno(2-
oxoehhane- Zolmdio)fl)aowaé’e lophenyheneaar bosy| kalnog2th an
”E‘t 5;5&@”99' £ dl ﬁ?néﬂsé’q' %’13cfaa{1bs%”yl'n”bc'hse( &30 N9PEN19L¢ate
3 30r{9fdbéﬁé¥PQ%dlylb|s[|n1no(2-

oxoet hane- 2, 1- di y1) oxy- 3, 1- phenyl enecar bonyl i m no( 2-
gty ngglsing: 1, & diycarbonyLLTNGs (& aT00Renz0h o
3, Sthébutane 1, 4-di yl bi sli m no(2-

oxoat Banehd, 3=gb¥hioxy- S5 leRbeny] @nascar bonylyiinehe- is a
et gl 2ifec 1 S0 ) e L (e gobarielS,
3, 3ragétdbne- 1, 2-di yl bi s[i m no( 2-
@XOQIh§§ea2h§dgb§éﬁoéycﬁp1aDP&EW&&¥N3¥”£EEBﬁlénJNH#&O Ph,
nmet h I|ndoI|z ne-1, é E) ar bong A;blsg i nobeg20|c p
aci df 2" dftS§%di th s ?‘fe peErys ra neaThing

3, 3atpms helmesdn 2Exiny i 3,00y enHafelOptionally substituted
ﬁé%ﬁgFulg%%Ténﬁgﬁnﬁgt $?gggg%gln1no(2- am nobenzoi c

ayl i izine-1, 3-di [ zoi

o B LR ek S YLD POV BL 89 2 nobey
lﬁiyRmxyethanblﬁﬁdrdbyl@xyn4h¢dphémpkene$@hc35 containing
et kybpngdodd zd rl?aribo% Qlt}éln)scaf boryd Judua( @=artRebenzoi c

di sodi ym sal t

CI )
g 2 6 IRh@REDS. EPQFﬁ?é{oxyethaneZ 1- di yl oxy- 3, 1- phen
yI eme( Zhgetfoyi ndola Zbhass 198-of an addition salt with an

di yhrear Bonykipi §(§a§@1 nohenzois Afite 2brm of a hydrate
|sod|gnsaltof3 {oxyblsfethane 2, 1-

2%|yP6x9 thateE 2 4€ di yl oxy- 3, 1- phenyl ene( 2-
nmet hyl i ndol i zi ne- 1, 3-di yl ) carbonyl ] } bi s(6-am nobenzoi c

aci @) dFépdkHHésﬁ@éf Shonist compounds according to Claim
3, ane- -d bls[|n1no f> 25 p
oxoétha xy23, WHhe Iéﬁé(f' monomer unit o

netﬁyrmnﬁ@IMzamedaiih&ﬂ3mm(nmeb@ﬁytphbms(ﬁ i hobemE dic i

2@0' Q) mogbﬁé’g'Mtfc'%f ffrmula M as defined in one of Claims
he ane , 6-diyl bi s[im no(2-

oxoét gnét 2, I-d|y1)oxy 4, 1- phenyl ene(2- 30
net hyl itheéolfiozimnefl, 8-k s ) car béngnniidsi€iani sebénxdtb an

gcgrgn):ﬁgdbn?[ogkk'ﬂ] §af(3521 ?{ Za?f[%ls(o[lsn the form of a hydrate
(4- 8Fi R5-3- é%&%%ﬁﬁfbenzoyfl|n1dazo[1 5-a] pyri di n-1-
3®flan1no|carbonyl)phenoxylacetyl)anino)ethyl]anino

35 gxoet B&?{ﬁy é(é&c?f&fh%l@» NBLhYbaDdoEi 8hBids 1 to 8,
yl)carbon di benzoi ¢ aci
harac erlzed in that

L connects the 2 monomer units M; and M» by the
radical R; or:

35 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 in its 8~position or;
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L connects the 2 monomer units M; and M: by the
radical R in its 7-position or;

I, connects the 2 monomer units M; and M by the
radical R in its 6-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;

L connects the 2 monomer units M; and M,, firstly,
by the radical R in its 7-position and, secondly, by
the radical R in its 6-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;
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 sclvate.

10. Pharmaceutical composition containing, as active
ingredient, a compound corresponding to the formula M-
L-M; according to any one of Claims 1 to 9, optionally
in combination with one or more inert and suitable

excipients.

11. Pharmaceutical composition according to Claim 10,
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
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 pain, the treatment of
peripheral neuropathy, treatment for improving
bicartificial pancreatic graft survival in diabetic
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patients, treatment to bring about a decrease in
cholesterol associated with a decrease 1in adiposity,
treatment for improving graft revascularization and
graft survival, the treatment of retinal degeneration,
the treatment of pigmentary retinitis, the treatment of
osteocarthritis, 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.

12. Use of a compound according teo any one of Claims 1
to 9, for the preparation of a medicament for use in
the treatment of diseases requiring FGF receptor
activation.

13. Use of a compound according to any one of Claims 1
to 9, 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 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
pain, the treatment of peripheral neuropathy, treatment
for improving bicartificial pancreatic graft survival
in diabetic patients, treatment to bring about a
decrease in cholesterol associated with a decrease 1in
adiposity, 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  Thair

follicle protection.
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l4. Process for preparing a compound of formula M;-L-M;
according to any one of Claims 1 to 9, 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 1 to 9,

U and U' being identical or different,

W and U and also 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-S5 type,

W being located on one of the substituents R, R; or R;
as defined in Claims 1 to 8.

15. Preparation process according to Claim 14,
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.

16. Preparation process according to Claim 15,
comprising the reaction of said monomer units of
formula M-W, with R, Ri;, Rz, R3; or R¢ being or having a
carbexylic 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.

17. Compound of formula M;-L-M; as defined in any one
of Claims 1 to 9, the names of which follow:

- disodium salt of 3,3'-{3,6,9,12,15-
pentaoxaheptadecane-1,17-diylbis[oxy(l-methoxy-2-
methylindolizine-8,3-diyl)carbonyl] }bis (6-amincbenzoic
acid)

- disodium salt of 3,3"-(3,6,9,12,15~
pentaoxaheptadecane-1,17-diylbis{oxy[3- (4-amino-3-
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methoxybenzoyl)imidazo(l, 5-a]lpyridine-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]tbis(6-aminobenzoic acid)

- disodium salt of 3,3'-{3,6,9,12,15~-
pentaoxaheptadecane-1,17-diylbis[oxy{(l-methoxy-2-
methylindolizine-6,3-diyvl)carbonyl]}bis(6-aminobenzoic
acid)

- disodium salt of 3,3'-{3,6,9,12,15,18~hexaoxaicosane-
1,20-diylbis[oxy(2-methylindeolizine-1, 3-
diyl)carbonyl] }bis (6~aminobenzoic acid)

~ disodium salt of 3,3'~{ethane-1,2-diylbis[oxyethane-
2,1-diyloxy-3, 1~phenylenemethylenecxy(2-
methylindolizine-1,3-diyl)carbonyl]lbis (6-aminokbenzoic
acid)

~ disodium salt of 3,3'-{octane-1,8-diylbis[oxy~3,1-
phenylenecarbonylimine (2-methylindolizine-1, 3-
diyl)carbonyl] }bis{(f-aminobenzoic acid)

~ disodium salt of 3,3'-{ethane-1,2-diylbis[oxyethane-
2,1-diyloxy-3,l-phenylenecarbonylimino {2-
methylindolizine-1,3-diyl)carbonyl]}bis (6-amincbenzoic
acid)

- disodium salt of 3,3'"-{(1,4-dioxobutane-1,4-
diyl)bis[iminoethane-2,1-diyloxy-3,1-
phenylenecarbonylimine (2-methylindolizine-1, 3~
diyl)carbonyl] jbis (6~aminobenzoic acid)

- discodium salt of 3,3'~{carbonyl bis{iminoethane-2,1-
diyloxy-3,1-phenylenecarbonylimino (2-methylindolizine-
1l,3-diyl)carbonyl] }bis(6-aminobenzoic acid)

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

acid)



10

15

20

25

30

35

- 185 -

- 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, 1-phenylenecarbonylimino (2-
methylindolizine-1, 3-diyl)carbonyl] }bis (6-aminobenzoic
acid)

- disodium salt of 3,3'-{ethane-1,2-diylbis[oxyethane-
2,1-diyloxy-4,l-phenylenecarbonylimino (2-
methylindolizine-1,3-diyl)carbonyl] }bis(6~aminobenzoic
acid)

- disodium salt of 3,3'"-{oxybis{ethane-2,1~
diyloxyethane-2,1-diyloxy-4, l-phenylene (2-
methylindolizine~1,3-diyl)carbonyl] }bis (6-aminobenzoic
acid)

- disodium salt of 3,3'-{ethane-1,2-diylbis[oxyethane~
2,1—diyloxy—3,1—phenylene(2—methylindolizine~l,3—
diyl)carbonyl]bis (6-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-diylbis{imino(2-
oxoethane-2,1-diyl)oxy-3, 1-phenylene (2-
methylindolizine-1,3-diyl)carbonyl] }bis{(6-aminobenzoic
acid)

- disodium salt of 3,3'~{hexane-1,6-diylbis[imino(2-
oxoethane-2,1-diyl) oxy-4, l-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[l,S—a]pyridin—1~
yllamino}carbonyl)phenoxylacetyl}amino)ethyl]amino}-2-
oxoethoxy)benzoyl]lamino}~2-methylindolizin-3-

yl) carbonylldibenzoic acid.



