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WD 2006/ 097625 PCT/ FR2006/ 000567 Novel
i mdazo[ 1, 5-a] pyridine derivatives, method for
preparing same and pharmaceutical conpositions
CafY 2iodisPBspeg® 5 A subject matter of the pepsEHH006/000567
invention is novel imdazo[l,5-a]pyridine derivatives
which are inhibitors of FG-s (fibroblast growth
f actovel timsidazy Codswaluyridigardet brabives hanethod for
phar na Jerdiing YRAS i dd P aﬁﬂi@d@ié‘&lté@:ﬁﬂ:oéﬂtfﬁﬁ
are a fam'ly of” pol ypepti des synthesized by a |arge
nunmber of cells duri ngceﬁ'ﬁPﬁ'BﬁPS §8%€l opnent and by
cells of adul t ti ssues in various pat hol ogl cal
ndi tians. rtain_derivatives

AR el AR FiesShnd B0 FPESES: HVEPEAE N} 8 novel

ar:enm:e:o:tl VE-andyhidims déri¥F&Eitear ehinhwar(eBatdieibitors

B. e 99

1f3f.e g%'s tf{ égdAa%]i? %’f’&\«&:ﬁ’x §%ct%§!, g'lelqo F§88%?s of

VAT e REsca tpien 420@nd211yhe | n@blamaﬁ@%éﬂalat i \Fe%nmzcthmns

alcnit BgM Stifer®f the binding of FGFs to their

receptors are described in international patent

appl i cati ons WO 03/084956 and 25 WD 2005/028476. It

h&s;mwﬁeenaf ot:mdlljaatoﬁ:ogs@cuwé@t\mie@h B8fRthesized by a

riﬁf_ﬁdrazeo[n )][_ r| d| |lyaI§| ve EXhIIlbI t v%qwe@nfe%lt and
hi 't |V|ty Jb%dl o7 fi(é: ) err

3y emdﬂ(ﬂsca?s W@hﬂms taasere,s gacmd awtdidusy ipabHoldmgical

T*?:‘o%d IS gecause, surprisingly, inin vivo nodels in
nouse, the dose of 10 ng/kg allows us to obtain a

ITB.XI mum activity of the conpounds. This effect was

o+ =0t ai Rd-idtatiReeoseOf SRpmika \ditdteditnines  and
i ndol i zi ne 5 series deshcrl bed in i rlt ernat i ona{_llgaEent

aﬁ:arlr ng ureas which are selective 1in ors of
FGF-1 are known .(Batley B. et al., Life &ciences,
(1998), Vol. €2, No. 2, pp. 143-150; Thompson A. et
al., J. Med. Chem., (2000), Vol. 43, pp. 4200-4211).

Indolizine derivatives which are antagonists of the
binding of FGFs to their receptors are described in
international patent applications WO 03/084956 and
WO 2005/028476.

It has now been found that compounds which are
imidazo[l,5-a]lpyridine derivatives exhibit a powerful
antagonist activity for the binding of FGFs to their
receptors as well as a very good activity in vivo. This
is because, surprisingly, in in vivo models in the
mouse, the dose of 10 mg/kg allows us to obtain a
maximum activity of the compounds. This effect was only
obtained at the dose of 50 mg/kg with the indelizine
series described in international patent applications
WO 03/084956 and WO 2005/028476.
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WO 03/ 084956 and WO 2005/ 028476. WD 2006/ 097625 -- 2 -

PCT/ FR2006/ 000567 Thus, a subject matter of the

present invention is novel imdazo[l,5-a]pyridine

deoi ¥absy@srefs formula 1: "8 RL_N 6. N Rzpcﬁf&z@oBﬁooose'?
5in which: R present onthe 5 6, 7 or 8 positions

of the 1imdazo[l,5-a]pyridine, represents a hydrogen

161%om 2a ﬁ’é%@%ﬁ Ariesn oA k)’fPer aB¥ earnbf l]?“f%’l@-on 18
CRoR@] Al zc INEDptr TH £ dder BPa B WOX Yo f rBstht@la I:
of 1 to 5 carbon atons, a -COOR6 radical or a radical

of formula: -NRAR5 15 -NH502-Alk -NH CO- Al k

- NR6- CO2- Al k O Al k- -O- Al k-NR4AR5 20

- 0- (CH2) - Ph cc}glR4R5 r -CONHCH (R7) - (CH2)

m OOOR6 in which . Al k fepresents an al kyl radical or

an 25 al kyl eng [ 1 to 5 carbon atons, n
represents an i m represents an

i nteger from 08ty
I ndependently o ydrogen atom an

al kyl radical Bof
_ Ry @
in which:
. R, present on the 5, 6, 7 or 8 pcsitions of the
imidazo[1l,5-alpyridine, represents a hydrogen

atom, a halogen atom, an alkyl radical of 1 to 5
carbon atoms, a hydroxyl radical, an alkoxy
radical of 1 to 5 carbon atoms, a -COORs radical
or a radical of formula:
o -NRyRs
e -NH-50;-Alk
e -NH-CO-Alk
e -NRs-CO;-Alk
¢ -0-Alk-COCRg
e -0-Alk-NR4Rs
¢ -0-(CH;),-Ph
. -CO-NR4Ry, or
* -CO-NH-CH(Rs) - (CH;)y-COORg
in which:
e Alk represents an alkyl radical or an
alkylene radical of 1 to 5 carbon atoms,
¢ n represents an integer from 1 to 5,
* m represents an integer from 0 to 4,
¢ Ry and Rs represent, - independently of one
ancther, a hydrogen atom, an alkyl radical of
1l toe 5 carbon atoms or a benzyl radical,
* R; represents a hydrogen atom or an alkyl
radical of 1 to 5 carbon atoms,
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30 1 to 5 carbon atons or a benzyl radical, R6
represents a hydrogen atomor an al kyl radical of 1
to 5 carbon atons, W) 2006/ 097625 - 3 -

Pub/ EReHP$I-QAR567  R7 represents a hydro%@n@%s%‘oosw
al kyl radical of 1 to 5 carbon atons or a radical

formula: -Alk-CONRAR5 5 -Alk-0OR6 . -Al k- NR4R5
-Ph, or -*CFR2PhIeRF&SEPfSr et eSBAXOIEPBheAYP™r adPal 21kyl
optional ly rHidistet utedPys OBErBEnMR®nEd WPSa radical
chosen from g%}o en atons, al koxy radicals of 1 to 5
carbon at on® radl cals where R6 is as
defi ned abowe; AlkRtONBpResents a hydrogen atom a
hal ogen atory a }éagﬁ radical, a -COOR6 radical or a
radical of forni *NRAR5 - NH S02-Alk 20
-NH-COCF3 * NI-lAd;@NmRs-NI—I-COAIk NH C02- Al k
-CONR4R5 25, a pBﬁnylarr adi cal optionally substituted
by one or nore groups chosen from hal ogen atons,
al kyl radi ®al s-6F28B¢ 028dcarbon atonms, al koxy .
radicals af phte 1@%@9&@ ataorrgah@ﬁgrl-C@@Eiacarladb@ahsmally
30 a b5- rrerrbe e erdo%yyl r adi cal rising a
1tute one or more roups chosen from
halcgen atoms, alkoxy radicals of 1 to 5
carben atoms and -COORs radicals where Rg is

as defined above;

. R, represents a hydrogen atom, a halogen atom, a
cyano radical, a -COORs radical or a radical of
formula:
® -NR:Rg
e -NH-S0,-Alk
s -NH-CO-CF;

e -NH-CC-Ph

¢ -NH-CO-Alk

e -NH-CO;-Alk

® -CONR4Rs

¢ a phenyl radical opticnally substituted by one
or more groups chosen from halogen atoms, alkyl
radicals of 1 to 5 carbon atoms, alkoxy
radicals of 1 to 5 carbon atoms and -COORg
radicals,

* a GS-membered hetercaryl radical comprising a
hetercatom chogen from a sulfur atom, an oxygen
atem o©or a nitrogen atom ~and optionally
comprising a second nitrogen atom, said

- heterocaryl optionally being substituted by cone
or more groups chosen from halogen atoms, alkyl
radicals of 1 to 5 <carbon atoms, alkoxy
radicals of 1 to 5 carbon atoms and -COORg

radicals, or
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het er oat om chosen froma sul fur atom an oxygen atom

or a nitrogen atomand optionally conprising a second
nitrogen atom said heteroaryl optionally being
S¥eSbobk)eehdds one 35 or nore,groups Choseﬁb-{)/ﬁi‘oos/ooosm
hal ogen atons, alkyl radicals of 1 to 5 carbon atons,

al koxy radicals of 1 to 5 carbon atonms and - 000R6

radi cal®s, @or6 \NBUHCOEDIreRsroaryl PEiliFRR00EMPOASERT 1 or

a 6-nenbened hpteroady! radigal con@riskpgidnafly  being

nitrogen atons and optionally being substituted b
one. or moRB AR ShoSEn oo™ hEPBEePRA B, CAPRER Erom

radi cal s ¢llbde® Smtedfidonadbkal oradiakikexyd adi €al s efarbon
1 to 5 carbon ator%( and_- raodﬁ,ieCfl 3 i% vvhigh atoms
Ak, Ph, RX°™B ot "RE aF8945%a&f itred” as® aboVer©18

R2 and R3amgpr-€$8R;:, reddepésdent|y of one another, a

hydr ox r.adi gal n ko radi ¢al

atoms,)igln Vglﬁ%c%g %]é fcgh,’ gﬁo%%%%rdagfsc:ﬁ%eo %s nlaté?gﬂgd as

radi caPb®vea radical of formula: -NR4R5 15
-NH-CO- Al k- NH CO Ph - NH CO2- Al k NH SO2- Al k

-CO NR4R5, or 20 -CO NHOH in ich_ Al Ph, R4, RS

afld R6Rar 876s RaefisRedsadt ab AP sy Fot apgergnother,
t oget her Hwedppxylt kaldieadgr ban alkery 2=difcdbhecphanyto 5

ring t%avl\:'tt]:io%h attthoerXs ar gnatatm%.créedrac?i Gélfnegbe_rC%%R%arflg%q_calr
ring conprising a nhitrogen atom Hnd

a nitro radical or a radical of formula:

® -NR4Rg

* -NH-CO-Alk

e -NH-CC-Ph

s -NH-CO;-Alk

e -NH-80:-Alk

¢ -CO-NR4Rs, cr

e -CO-NHCH .

in which Alk, Ph, Rs, Rs and Rg are as defined as

above;

or else R, and Rz together form, with the carbon atoms
of the phenyl ring to which they are attached, a 6-
membered carbon ring comprising a mnitrogen atom and

another hetercatom, such as oxygen.

The compounds of formula I can exist in the form of
bases or salified by acids or bases, in particular
pharmaceutically acceptable acids or |Dbases. Such
addition salts also form part of the invention. |

The compounds according to the invention can also exist
in the form of hydrates or.solvates, namely in the form
of asgsociations or combinations with one or more
molecules of water or with a solvent. Such hydrates and
gsolvates also form part of the invention.
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anot her heteroatom such as oxygen. The conpounds of
formula | can exist in the formof 30 bases or
sal ified by acids or bases, in particular

gggg%g@sly accept abl e agl ds or basesp %005[000557

ad ifion salts also formpart~of the |nvent|on
conpounds according to the invention can al so eX|st
35 in the formof hydrates or solvates, nanmely in the

f Qi hief t@fé%ﬁté}@%foruf@mé@éﬂ@n&%ﬁ@l&me or nore
nol ecul %\%of water or_.wth a_sol yent . Such hydr at es

and T 'S f%]r]‘FNJpa??dea% helPniBREFEROOROtC mean:

2&06/5&&?1&%&& 5 -11B@E/rFR2>Q06/bQ@1@1'i@1Ed WtahJ:.@:Hah:dc radlcal
tiegt of the Er esent.i nventi.,on: r%rter "an al

"C3R GREEFICSod I mEart® Esca?t At AT e tion.
omalyr arec healdie al byhatayc ofdesahpls, V\mﬁ:hth:anmebhpﬁ.l,seethyl

N e e T T

i Soprepyethylpyopyl x Ey]lsf tert but yl and

2,-2-di melehyt EQPYan ag!ua?hgnet hesd g4 a'isahlﬁﬂcﬂ@ﬁ@tood to
radical" is u rstoo 10 rregleé .an radi cal )
aDe3Tri n@d aBdv¥lwhi 1°§ s&tur d |a1 éfgr o) Ten is

bsamnhred:ea]n@nﬂulohaéa:‘r diwabﬂutchecﬂ/bﬁhdowhﬁmh he nlacbe,lent.
f exarrpl et hyl ene, -et h and

p%ﬁggg%ﬁg%e F&di cal% ma en’e téfm‘xa}ﬁ a?ony ragﬁce:él " Of the

ungsihyileoe, t@thyaeumara.ndam:rc@yaﬂdm reatli ol s mher e the

alkyl Qh%Uptle§maS"aHeféﬂ€<S’x§‘b0£’§‘d§é‘§1'Carhéo'ﬂi’{de%estfc%&i“ to

1 to 5 carbon atons. Mention _nay be mad
eRERBI e, ATf - ¢ el kYibt KE%}Cadt w@a@reanahsre&ésw SRR is as
- delienkar tbavhal Hgen @trpmcd@rqrgéerﬂ:@@ld Lo wans 2arbon

28 LS Wi e et B2, L0 5 S| Sl (1B e
nmetbgew, exhgey endsplrbtpmqt (xra;dzidaﬂst;erm a
Slnenbﬁhgdt@?ﬁ?m%aﬁﬂléggﬂ(ﬁﬂgmésis understood to mean: a
fluorine, a chlorine, a bromine or an iodine;

- the term "a heteroatom" is understood to mean: a
nitrogen, oxygen or sulfur atom;

- the term "a G&S-membered hetercaryl radical" is
undergtood to mean: an aromatic cyclic radical
comprising 5 ring members and comprising a heterocatom
as defined above and optionally alsc a second
hetercatom, which is a nitrogen atom, said aromatic
radical optiocnally being substituted. Mention may be
made, by way of example, of a thienyl, furyl and
pyrrolyl radical; and

- the term "a 6é-membered hetercaryl radical" is
understood to mean: an optionally substituted aromatic
cyclic radical comprising 6 ring members and comprising
1 or 2 nitrogen atoms. Mention may be made, by way of

example, of a pyridinyl radical.
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understood to nean: an aromatic cyclic radical 25
conprising 5 ring nenbers and conprising a heteroatom
as defined above and optionally also a second

heie@akPas7edy ch is a nltrog?n atom sai dp@¥ GBS /000567
radi cal optionally being substituted. Mention may be

made, by way of exanple, of a thienyl, furyl and 30
pYISTHIAAT ¢ d@ivcaPe dMRES he AMEME - 5h6- neaBBPEEds which are

h@ijwlmé@@éfgl of | $helUndRis{tdemth | ®MEANsedBnd group of
opti onal éﬂj’z uted aromat.i c cycl i c radi cal ‘

c&r?ﬁ‘}ﬁ%‘} Herfher sthnttPcdhprising 1 or 2

nitrogen atorrs Mention may be nade, by way of 35

exanpl of ridlnyl radlcal 2 06
PCT/ FR%O Pﬁ%ﬁ%é"i %ntl on r?a %e mad % éggZ@%?Hg of the
conpounidsi darccl @] pyijddote ,rmt tra'ssraﬁferttm i riventiysirogen

of a segond %9“&19{;1 EQHEQHTd%fOfl ff f@'éa!:bbﬂ WREl, an
5 R present on ositions of the

i mi daz fcswa]wh%ﬁ%eofr épfc@sﬁt%aﬂabwd%a@ﬁ: at smdroxyl
an al kwadrlaﬁlcala ofccbH0 radeaahobraofadidal JK@otmula:
radical }%%%o 5 carbon atons, a hydroxyl radical, a

- COOR6 rad‘ or a radical of fornmula: 10 -NR4R5

NH- S02-Al leNH—SﬂH—EG)kAI k -NR6-C02-Alk -O Al k-000R6

15 -GAl ki O CH2- Ph -CO- NR4R5, or -CO NH CH
(R7) - OB T whi ch Ak, Ph, R4, R5, R6, R7
and- m are-é@sdépan?éhkas 20 above; Rl represents a

hydr ogan atnmjxa digdrpgen atom a
¢ -0-Alk-NR4Rs
. -0-CH,-Ph
¢ -CO-NR4Rs, or ,
¢ -CO-NH-CH(R~) - (CH;) n-COCRg
in which Alk, Ph, Rs, Rs, Rs, R; and m are as defined as

above;

. Rz représents a hydreogen atom, a halogen atom, a
cyano radical, a -COOR¢ radical or a radical of
formula:
® -NRiRs
. -NH-S0.,-Alk
e -NH-CO-CF,

e -NH-CO-Ph

 -NH-CO-Alk

¢ -CO-NR.R:

* a phenyl radical optionally substituted by one
or two groups chosen from halogen atoms, alkoxy
radicals of 1 .to 5 carbon atoms and -COORg
radicals; '

* a 5-membered heterocaryl radical comprising a
hetercatom chosen from a sulfur atom, an oxygen
atom or a nitrogen atom and optionally
comprising a second nitrogen atom, said
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cyano radical, a -COOR6 radical or a radical of
formula: 25 -NRARS - NH S02- Al k - NH CO- CF3
NH- CO- Ph -NH-CO Alk 30 -CO NR4AR5 a phenyl radi cal

ORol @08k} yorglstituted by one; or two grouRsr/HRe968/000567
from hal ogen atons, al koxy rad| cal s of 1 to 5 carbon

atons and - COOR6 radl cal s; - menber ed
het er oar yl @ta?ﬁcaeérﬂcoﬁawgnﬂ& ¥ h?é{n@r oUtRTH tHelsedy by one

froma SU|cfoft@rb og\:oapsotmﬁén aft Tk Oz Bodiéh  @g6Msat GDkyl

and opti onal on‘pr sing nd mtrogen at om
said WO 2 ot 7' pods) Foooertgsaratons.  alkoxy

het eroarylramhtaairml It ben ngo s Wstdatritced bycmse and twWBOOR,

groups chqsen t]%(ogen atons, alkyl radicals of 1
toScarbonaorrs oxy radicals of 1 to 5 carbon

at onms anda—mb@ra@dﬁm:@aml nadigehbepsgrising 1 or

het eroaryly radicalosmrisifgs 1 0hna2 NbhE9ERA1ALOMB heing
and optlonally being. substituted by one or two groups

chosen fr GRPETASHET aPBmone Ryl YWRI S5PEP§F aheges from
carbon 10 milegen adiewny, ravkeal 3aaflcaltsodi= carbens carbon

s dof | nod Lo bR SRRICRI %, b cherf, 3 carbohCatoms
mdependeralﬁdy -ﬁomeradat:hés,. 15 an al koxy radi cal of
[&l%ré ﬁéﬁcb%ha’a%s gs FQOQBGdeE'i‘ b‘aa% gBP i, no
ica of fo

I cal nitro ra I ca riul a:

. R, and R; represent, independently of one another,
an alkoxy radical of 1 to 5 carbon atoms, a -COORg
radical, an amino radical, a nitro radical or a
radical cf formula:
¢ -NR4Rs
] -NH-CO-Alk
¢ -NH-CO-Ph
s -NH-80,-Alk
in which Alk, Ph, Rs, Rs and Rs are as defined aé

above.

Mention may in particular be made, among this second
gfoup of compounds according to the inventicn, of those
in which R; represents a hydrogen atom, an alkyl
radical of 1 to 5 carbon atoms or a radical of formula
-Alk-ORg or -CH,-Ph.

Mention may also be made, among this second group of
compounds according to the invention, of those in which

m= 0 or 1.

Mention may be made, among the compounds which are
subject matters of the invention, of a third group of

compounds of formula I in which:
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-NR4R5  -NH-CO-Alk 20 -NH CO Ph NH S02- Al k in
which Alk, Ph, R4, R5 and R6 are as defined as above.
25 Mention may in particular be made, anong this

5%0569596%50f conpounds acgording to thged /P20bkPRe0ss7
of those in which R7 represents a hydrogen atom an

al kyl radical of 1 to 5 carbon atons or a radical of
f Ornul &: - BERSERE ofn- G PR, 30 NNt iSonPRAYtAPES Bef the

made, apBRGAdIS, %%lﬁkﬁﬂ&@ of é‘;ﬁ!ﬂ%ﬂ\.{@ a%POVQH
to the |nventlﬂon of 'those.in \Nherh gz@cogen

Ment i of TRy B nHECXAnbAGLERS E’Srrﬂomﬁf?js%ﬁ%]?oar étomsf a
subj ecthymtdx;ﬂs wfdidel | nventOOR; pddbcahi ed gr eudiekl of
conpo s of formula I in which: WO 2006/ 097625 - 8 -

PCT/ FRZQ%G “dGos67 R, present on the 6, 7 or 8

positi @ns -®RsRbe i m dazo[ 1, 5-a] pyridine, represents a

hydr oggn _ )80, aﬂ gl koxy radical of 1 to 5 carbon

at ons, droxy radical, a -COOR6 radical or a

radi cal® of‘N}I/"S Pl a: - NRARS NH S02- Al k NH CO- Al k

- NR6- CQ2- AINR 1@0 =Z3A k- 000R6 = CO- NR4R5, or
CONH-CH( CH2mOOOR6|n whi ch mrepresents 0 or
1, R7 fepr ydrogen atom an al kyl radical of

1to 5-car—lmm1\mtmﬂ;s or
¢ -CO-NH-CH(R7) - (CHz2) n-COORs
in which m zrepresents 0 or 1, R; represents a
hydrogen atom, an alkyl radical of 1 to 5 carbon atoms
or a radical of formula —Alk—ORs or -CH,-Ph, and 2alk,

Rs, Rs and Rg are ag defined as above;

. R; represents a hydrogen atom, a halogen atom, a
cyano radical, a -COORg radical or a radical of
formula:
¢ -NR Rg
s -NH-8C,-Alk
s -NH-CO-Ph
¢ -NH-CO-Alk
* a phenyl radical optionally substituted by one
or two groupé chosen from halogen atoms, alkoxy
radicals of 1 to 5 carbon atoms and -COORg
radicals,

¢ a hetercaryl radical chosen from thlenyl furyl
and pyrrolyl radicals, said heterocaryl
optionally being substituted by one or two
groups chosen from alkoxy radicals of 1 to 5
carbon atoms and -COORs radicals, or

¢ a pyridinyl radical optionally substituted by
one or two groups chosen from alkoxy radicals
of 1 to 5 carbon atoms and -COORg radicals,

in which Alk, Ph, R, and Rs; are as defined as above;
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15 or a radical of formula -A k-OR6 or -CH2-Ph, and

Alk, R4, R5 and R6 are as defined as above; R1
represents a hydrogen atom a hal ogen atom a cyano

r adi radi cal or radi cal of "
N%%R%abg{\ﬁf - Al k NH CO- Phsl -NH CO Al kP gﬁgb%}@eomﬂ
phenyl radical optionally substituted by one or two
gPoups Feheoén Rxr oerirsissgen atnvdependiuxdy ¢fdPoal engfther,
1 to 5 6Aardan, 4t onmyaish - COOR6: o 8dieahsn a%oms a -dCOORs

heteroaryl radi'cal chosen fromthienyl, furyl 30 a

pyr r ol yEdi&dlcal 3, n&%ﬁ?h@@@%%ﬁ}ylaﬂxﬁ?bﬂ%lﬁ?@ﬁ%%b cr a

subst i ey an Orf il Or ouRs -choser,fromml doxyh or

radlcal of 1 ﬁg carbon atons and - COORG radi cal s,
;?ﬂ § fadi cal optionally substituted by 35

one or 1m1grcdxum1«;hcr§-erarfdmp alrkory dedicalds asokbbvien

5 carbon atons and -COOR6 radicals, in which Alk, Ph

R4 and R6 are as defined as above; WD 2006/ 097625 - 9

- MRGFARPR200600056 7 parid cad@rR3 beepmesient , among  all the

'E@%B%W%%@|df°%c&ﬁﬁl%ﬂ°ih%%co%ﬂl%EKQ%y %@@‘Eﬂvéﬁtﬂon ag
car_bon_at ons, -COOR6 radical, a nitro radica

F}eéﬁf’lﬁé PBHPS! oPTa CREBPCatR of AL - REPEGSARES an
-HHk@QyPhraﬁlcsl NFE S@RALl;, 5n odiiedh Alator2h apd &6 -COORe
ar e .as ned as above. nti,on na in particul ar be

na glcgnon ©3F “¢nad® %8n§8g95§dofsf8 Mifa | accordi ng

to t he |nvent|on as 10 defined above, of those in

it gon 3 o eéEQES %Q&éo%do%‘ €21 0tnl t@mbounds of
formula I accordlng to the invention as defined above,
of those in which R; fepresents a nitro radical, an
amino radiecal or a radical of formula -NH-CO-Alk,
-NH-CO-Ph or -NH-80:Alk, where Alk and Ph are as
defined as above. Advantageously, Ris represents an

amino radical.

Mention may be made, among the compounds which are
subject matters of the invention, of a fourth group of

compounds of formula I in which:

. R, present on the 6, 7 or 8 positions of the
imidazo[l,5-alpyridine, represents a hydrogen
atom, a hydroxyl radical, a -COORs radical or a
radical of formula:
® -0-Alk-COCRg
® -CO-NR.R5, or
e -CO-NH-CH(R,)-CCORg ,
in which R; represents a hydrogen atom, an alkyl

radical of 1 to 5 carbon atoms or a radical of formula

-Alk-0ORs and Alk, Ry, Rs; and R; are as defined as above;

. R;1 represents a hydrogen atom, a halogen atom, a
-CO0ORs radical or a radical of formula:
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radical where R6 is as defined as above. Mention may
al so be made, anong all the conpounds of - 15 fornula I

' according to the invention as defined above, of those

b8/ g d=8Pr esents a nitrg radical, anpc@PrRA0s/000567
|caf {)r a radical of forrru%a-NH-COAlk -NH-Cd

or NH- SC2Al k, where Al k and Ph are as deflned as

‘above. *AdvaWi-&§edlisl y, R3 represents an 20 amino

radi cals. MerdhOfn 1By .8e-ARASpANRRA 1Hh %M@P&E‘@éd by one
whi ch are subj ect matters oiP t he |nvent| on, a

fourth gr&¥p Wf° THHRRINGROBFR{ 6F ATH aaﬂoaﬁnmﬂ:ews 28 lkoxy
R presentra@iddles 60f7 or Sopasi ide@®rof atbes and -COORe
i mdazo[ 1, %&f]‘%i“ di e, represents a hydrogen atom a
hydr oxyl &= CO0R6 radical or a radical of

for mul a: aOthaeﬁy&(Kﬂﬁ&balCEP&&Mﬁ&llprsubstituted by one

o8 D B8y GRS IAL09ED o

radi cal oft<f & mﬂrépom@tqmsk PR RPN KadRFals and R6

~are asidefdned a3, abeve, aRL kapresenks ashugkeaen

atom a halogen atom. a -COOR6 radical or a radi ca

of fornmula: WD 2006/097625 - 10 - PCT/ FR2006/ 000567

- NH- COrRPh reprelenyls radi adkospt ix@ma]dayl sobsti tad esl barbon
one or, two groups en_f.romha at al

radi caP§°8F T4 & 5 Car oﬁag o% an%% Rgg’s%s dg@_éé'eg as
or a tbperyl anddi cal optionally substituted by one

or two groups chosen from al koxy radicals of 1 to 5

carbon_atons and - 000R6 radi cal s,
. R; represents an amino radical.

Mention may in particular be made, among the compounds

which are subject matters of the invention, of the

following compounds:

- 2-amino-5-{(imidazo[l,5-alpyridin-3-
yl) carbonyl }benzoic acid;

- 2-amino-5-{[1-(4- methoxyphenyl)lmldazo[l 5-alpyridin-
3-yl]carbonyl}benzoic acid;

- 2-amino-5-{[1- (3-methoxyphenyl)imidazo[1l,5-a]pyridin-
3—y1]carbony1}benzoic acid;

-  {4-amino-3-methoxyphenyl) (1-bromoimidazo[1l,5-
‘alpyridin-3-yl)methanone;

- 3-(4-amino-3-methoxybenzoyl)imidazo[l,s-a]pyridine—s—
carboxylic acid;

- 5-[3-(4-amino-3-methoxybenzoyl)imidazo[l,5-a]lpyridin-
1—yl]thiophene—z-carboxyliC'écid;

- 3-(4-amino-3-methoxybenzoyl)imidazo[l,5-alpyridine-1-
carboxylic acid;

- N-[3-(4-amino-3-methoxybenzoyl)imidazoll,5-alpyridin-
1¥y1}—3—methoxybenzamide; _

- 3-(4-amino-~-3-methoxybenzoyl)imidazo[l,5-a]pyridine-6-

carboxylic acid;
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in which Ph and R6 are as defined as above; 10 -R2
represents an al koxy radical of 1 to 5 carbon atons
or a -OOORB radi cal where R6 is as defined as above;

angh ;50 %e &y esents an anlqg_radlcal N&fﬁi/ﬁkz%ﬁ¥/bﬂoss7

partlcu made, anong theé conpounds ch are
subj ect natters of the invention, of the follow ng
conpduhdsam2go-3omghhasybeneryild drépfazs-(a] Syl dyrizine-7-

yl)cagpsax 1hbenzeig;acid; -
2-amn [1-(4- nethoxgphenyl)|n1?azo[1 a]pyrld

3 y|? g?bé yP?b@ﬁzal@eE pyybenzoyl imidazo[1,5 a]pyrldln-
2- an1n915béhho¢8 getiBexyphenyl )i m dazo[ 1, 5- a] pyri di n-

S o ARSI b PR R RS (i (- fhuopppheny1) imidazo-
a]pyildSﬂaprt}dvnhaﬁghémethanone
3-(45 a?};n% aﬂghaogmseﬁsmgmww -9 RbR%L A din g8

car boxyTi ¢ ac
5- [SC§Hb@ﬂthlmlﬁéFﬁé%yBeﬁiﬁyr}ﬂﬁﬂdézwﬂibgn&PQFrﬁ@#ﬁ-

1 yllihaﬁpﬁsn§ %eEﬁbR?ﬁMéh?l@QBdhydrox imidazo[1,5-
n1no neth?T%be Z0 £|n1dazo[1 a]pyrldlne | -

oot bRV T L Lar gL weEhan
hk[3{44amﬂm@e3SmaehhﬁypheﬁgmylykhydaaﬁﬁimﬁdakpyulGln-

35 1

3- (4 rldﬁnnEt% E en%%???fn1dazo[l 5- a]pyrldlne 6-

car bbk3t { ¢-aminp- 3!m2©ﬁ@k9@€625y1)1m1dazo[1 5-alpyridin-

PCTLER%QQ§§§9Q§@€1C acid;

3-(4-am no-3-neth oxg enzoyl)|n1dazo[1 5- aprrldlne 7-
car bbx iyt T anEep g3 -rethoxybénzoyl) -1- {3-methoxyphenyl)

ilﬁﬁmﬂd@wanp 8- apbPorgbeazoytbiipbderoblabial pyri din-
y

(2 TOEE. e ok m AR T RO RRGAY T Wi midazo (1, 5+

alpyridin-7-yl]lcarbonyl}-D-alaninate;
- N-{[3-(4-amino-3-methoxybenzoyl)imidazcl[l,5-
alpyridin-6-yl]carbonyl}-L-serine. ‘

In that which follows, depending on the meanings of the
various substitutions R, R;, R:; and Rs;, the compounds of
formula I will be called Ia, Ib, Ic, Id, Ie, If, Ig,
Ih, I1i, Ij, Ik, Is, Im, In, Io, Ip, Ig, Ir, It, Iu, Iv,
Iw, Ix, Iy, Iz and Iz'. .

The present invention also relates to a process for the
preparation of the compounds of formula I,

characterized in that:

a) the compound of formula II:
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'Hazo[1,5-a]pyridin-

[1, 5-a] pyri din-3-yl ] met hanone -

3-{3-(4-am no- 3- net hoxybenzoyl )-7-[ (et hyl am no)

carbonyl ]i m dazo[ 1, 5-a] pyri di n-1-yl } benzoi ¢ acid; - ‘

( fo28h 57 6&1@¥shoxypheny|)(6 Rydroxyi mi dazofdn/fm2866 /000567

aj pyrldln -yl') met hanone; -

(4-am no- 3- nethoxyphenyl)(7-hydroxyianazo[l,S-

a] pyri di n-3-yl ) met hanone; -

{[ 3- (4-am no- 3- nethoxybenzoyl)l

7-yl]oxy]acetic acid; 15 :

3-(4-am no- 3- nethoxybe = (3- et hoxyphenyl ) -

i m dazo[ 1, 5-a] pyri di ne ;ﬁé&hﬂﬁacid; - met hyl

N- { [ 3- (4- ani no- 3- neto { mi dazo[ 1, 5-

a] pyridin-7-yl]carbonyl }-# al ani nate; -

N-{[ 3- (4- am no- 3- net hoxybenzoyl )i m da , 520

a] pyridin-6-yl]carbonyl}-L-serine. In t which

fol |l ows, depending on the neanings of the various

substitutions R Rl, R2 and R3, the conpounds of

formula I will be caIIed la, Ib, Ic, Id, Is, If, Ig,

25nlhhﬂdh Hjlslks Hsféhﬁﬁ mmr|ﬂhe|¢bmﬂdundfof|forhula 1

and |z i v

a]\éug Fel as’t e%tlf a#:%a%cgsgafd& Eltr]‘h Cp pr epara |%§g% lflﬂerth

cohlpoundepofinfisr nofa Form8dachddact esuzbd s t Bat hyAyroxyl

t ound I 006/ QRE6R5
R AR R S R
chbRpSUhEof EhePmaA™ rNHbGPzIR |§a@%ﬁé¥ tq%rantlaalfla@ ca¢0NR4Rs
capabba1of reackidR@ndsideous e wepmaenlsi 0y fQr niyarogen
llLb such as a hydroxyl radical, a carboxyl radical or

RR4R5 radical, and R is other than an - NH C02R6

radlcahdenseﬂaW1ah-eﬁﬁRéaﬁpaumd el forrhila IIIX:

advant ageously representing a hydrogen -atom

in which X zrepresents a halogen atom and R, and R;
represent, independently ofl one another, an alkoxy
radical of 1 teo 5 carbon atoms, a_nitro radical or a
~-COOR¢ radical where Rs represents an alkyl radical of 1
to 5 carbon atoms, in order to obtain:

- the compounds of formula Ia, which are compounds
of formula I in which R; or R; represents a nitro
radical, or

- the compounds of formula Ib, which are compounds
of formula I in which R; or R3; represents a -COORg
radical where Ry represents an alkyl radical of 1 to 5

carbon atoms,
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10 is condensed with the conpound of fornula Ill: Rz
in which X represents a hal ogen atom and R2 and R3 15
represent i ndependent|ly of one another, an al koxy
[ o 5 carbon atons, a nitro ragh
%%Eégbsfﬁ iﬁgﬁ where R6 reprggents an al ky #%i&fggfﬁ%?oss7
to 5 carbon atons, in order to obtain: the
conpounds of formula la, which are conpounds 20 of

fgh@ul%ubéé&dyﬂdy% R2 or R3 represents a nitro
i cal t he “conmpounds of .fornula I b, which are

ce ouﬁés e@mpe%eﬁaqf|ﬁ°\mu&ﬁ RB20R%® PEBIESEREs &° 3
e@aﬁatlb&dlr@elct\m e 6 sepEesent sbaaial ke eadpeands of

of. 5 carbon atons, WD 2006/097625 - 13
PE? Eﬁgﬁ‘oé[f%

)00567 and, subsequently: a) the conpounds
of formula la are subjected to a reduction reaction,
in order to obtain the conpounds of 5 fornula Id: N
R.~ Nf Rz ORa (id) Conpodtids of fornmula (1) where
R2 or R3 = NH2 10 in_which R and Rl are as defined for
t he conpound of and R2 or R3 represents an
amino radical; th f formula.ld can

subsequent |y be;{ to an al kyl ati on,
acyl ation or sulfon reaction i rder to
obtain the conpounds of for i N N

2, @)

Compounds of formula (I) where
Rz or R3=NH2 )

in which R and R; are as defined for the compound of

formula Ia and R; or R; represents an amino radical;

the compounds of formula Id  can subseguently be
subjected to an alkylation, acylation or sulfonylation
reaction in order to obtain the compounds of formula

Ig:

Compounds of formula (I) where
R, Oor Ry = NR,Rg, NHCO-Alk, NHCO,-Alk or NHS0,-Alk

in which R and R, are as defined for the compound of
formula Id and R; or Rs; represents an -NR4Rs, -NHCOAlk,
-NHCO,A1lk or -NHSO,Alk radical;
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N 7~~ 20 Conpounds of forrmula (I) where R2 or R3 =
NR4R5, NHCO Al k, NHC02- Al k or NHSO2- Al k in which R and
Rl are as defined for the conpound of forrmula Id and
(o] sents an - NR4R - NHCQAI k, HeeR
R%D 505?2531?&?ad|cal WO 200 ﬂb97625 - 14-1%51'/FIN Potoser
PCT/FR2006/000567 b) or the conmpounds of fornula Ib
abe subffediial ¢empourdponff feamda rdacaronspRisFEed to a

t‘éa |ﬂ1c¢a@or§°”’9@ﬂ8€§ogf f?:ﬁ?ulo%d:e& (:Q;:O\Nh Olﬁ:é:hlgl I the
ounds of fornmul a ere
oFOF%’O““é%ZH?ﬁ rqu%g]‘rn%pF%ea'nd Rl are as defined for the

conmpound of 10 forrmula Ib and R2 or R3 represents a

carboxyl radical, the conpounds of forrmula le can
subsequently be subjected a coupling reaction
after activation of the capBoxyl functional group
with, for exanple, actant BOP -

[ benzotriazol - 1-vyl t hyl am no) - ‘phosphoni um
hexaf | uor ophosp intthe,Bresence of a base, such
as triethylam ne, Wied/t o the proﬁgpure

described in Tetrahedron Le ters 9/5)7, 14, 1219-
1222, and then addition of formul a HNRARS

or 20 of hydr oxyl am ne in, c, ai n_tffe)
conpounds of fornula Ih: 0RI : Riﬁ&%

Compounds of formula (I) where
Rz or R3 = COzH

in which R and R, are as defined for the compound of

formula Ib and R; or R; represents a carboxyl radical,

the compounds of formula Ie can subseguently be
subjected to a coupling reaction after activation of
the carboxyl functional group with, for example, the
reactant BOP I[benzotriazol-l-yloxytris(dimethylamino)-
phosphonium hexafluorophosphate] in the presence of a
base, such as triethylamine, according to the procedure
described in Tetrahedron Letters, (1975), 14, 1219-
1222, and then addition of an amine of formula HNR4Rs or
of hydroxylamine in order to obtain the compounds of

formula Ih:

Corﬁpounds of formula (I} where
R; or R; = CONR4Rs or CONHOH
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Compounds of fornula (1) where 25 R2 or R3 = CONR, R5

or CONHOH WO 2006/ 097625 - 15 - PCT/ FR2006/ 000567 in
which R and RlL are as defined for the conpounds of

f R2 or R3 represents a - CONR4RS
-%Eﬂkéﬁf}ééai gal; 5 OR B) thgihonpound'of fo/ﬁﬁFQD?{0°°567
as defined above in part - A) is condensed with the
céfpotncvf Rf anfulFa 1ane ;as 0dxEinprd fRy the)couepunds of
WcghhoX of R @3RS, dhat 09eh ARant RCom®.R3r -connon
toget her form wi th the carbon atoms of the phenyl

r ERGLICES ‘whi ch they are attached, a 6-nmenbered carbon
ring 15 conprising a nitrogen atom and anot her

het,er oat om such as oxygen, in order to obtain the

Cc #pounds of formula Ic: R 20 in which Rand Rl are

as defined for the conpound of fornmula Il, WO

2?96’ 0%%]@25?5111 Sung PG F?%Q@ﬁﬁ‘%oo??? assaiiggmga%ﬁsiéve in
of fornula Ic Subsequent eing subjected to an
aPeshoPysils ceadenssd widtddhea samrmaing et dompBuflst I ¢
of followwng formula If: RL Al R N-; ca2R~- Qt f

NHCOPh 5 in which R and Rl are as defined for the
compound of 0

in which X represents a halogen atom and R;' and R;'
together form, with the carbon atoms of the phenyl ring
to which they are attached, a 6-membered carbon ring
compriging a nitrogen atom and another hetercatom, such

as oxygen,

in order to obtain the compounds of formula Ic:

(Ic)

in which R and R; are as defined for the compound of
formula II, '
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formula Il and R6 is as defined for the conpound of
formula I, 10 the conpounds |If can subsequently be
saponified in order to obtain the conpounds of

f%@h@é‘v‘/dﬁzs‘%rs lein which Rsand Rl are ag-10ekhh§e/000567

for the ‘conpounds of formul&’ll, R2 represents a

-COO0H radical and R3 15 represents an -NH2 radical; .
ORaiG) t¢rmpowpdeindodf fiermrkai If wswiequently being
I SRESIRER & o 290 hudIReR1 LM rascObsRI REd JkRme 8 give
part "A), is subjected_to .a bromnation reaction in

oF8€r COBPENESiEh ot Ko ldidandedM iorkhil a 1i: Br 1IN

R, CE!') 25 WD 2006/097625 - 17 - PCT/ FR2006/ 000567 in
which R, R2- and R3 arepas defined for the conpound of
formula I (when R2 and do not together -forma
heteroaryl) ap esents a bromne atom 5 the
compounds of or which Ris other than a

brom ne at _ 8§1 an subsequently

be subjected, zpal | adi um

catal yst, of nd ot—=ai{base: 10 a) either to

an imnation reactionf thiia bdnzophenone ' inmne
according to the-reaélion-ﬁbnd Y omHC@Tr i bed i n
Tetrahedron, (2003), 59(22),7™3%925-3936, foll by
an acid hydrolysis reaction, in order to obtain the

ngp%&ﬁgz ° %%E fié é %g @é%iggd for the compound of

formula II and R¢ is as defined for the compound of

formula I,

the compounds If can subsequently be saponified in
order to obtain the compounds of formulae Id or Ie in
which R and R; are as defined for the compounds of
formula II, R, represents a -COOH radical and Rs

represents an -NH; radical;

OR
c) the compound of formula I in which R, represents a
hydrogen atom, asg obtained above in part A), is

subjected to a bromination reaction in order to obtain

the compounds of formula Ii:
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R\ NRa 'O R3inwhich R R2 and R3 are as defined

for the conmpounds of forrmula Ii and Rl represents an -
-NH2 radical, 20 b) or to a cyanation reaction with
chzﬁwé‘iﬁﬁ%zsaccord' ng to the reaction condi/¥re@66s/000567
described in J. Med. Chem, (2003), 46, 265-283, in
order to obtain the conpounds of formula |Ik: 25 WO

2006 MR R - Regandp&y/ #R2006/ 6885824 Epy Rhe Romppugd of

R3 ot i R(wR2nang, R?arﬁieR%S d@flrﬁlﬁﬂ fidgdtdier form a
03& npounds f fornula l'i and ﬁ resents a -CN
tezIeaTy L h@néﬂoeroEﬁ&§e§FnF8r RuPZ MR NEa AL O“"

subsequent|ly be subjected to a basic hydrolysis

| TR e et By e WITERERC 1S shffeRsthan
abe'omn@efatmd dwrthare mwp@@nﬂs apbmf gapuEabBRaasUtRY be
f%l% %gte%a a Jfrg%ig!% padicake L% b eoéaf‘iéﬂ&ﬁt Eyebyykhe ofr

Ik are cted to a Pinner
réaétllgéﬁld[ ?ﬁ’éi Cfed 352 0f Ami dines and | nidates;
edited by S. Patai, J. ‘Vvley and Sons, New York
(1?75) ?F 489] MAth a prig?hgtion reaction with a
benzophenone imine according to the reaction conditions
described in Tetrahedron, (2003), 59(22), 3925-39%936,
followed by an acid hydrolysis reaction, in order to

obtain the compounds of formula Ij:

in which R, R, and R; are as defined for the compounds

of formula Ii and R; represents an -NH; radical,

b) or to a cyanation reaction with zinc cyanide
according to the reaction conditicns described in
J. Med. Chem., (2003), 46, 265-283, in order to obtain

the compounds of formula Ik:
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al cohol, such as nethanol or ethanol, in the presence

20 of hydrogen chloride gas to result in the
corresponding imdoester, which, by acid hydrol ysis,
rﬁ%”bb§g}dbﬁé%% conpounds of sfsormul a In: \Ww/rr2006/000567
2006/ 097625 - 19 - PCT/FRZOO& 000567 CO O Al kyl j i.
(In) in which R R2 and are as defined for the
conmpounds of formula Ik a M R1 represents a - CQRAl k
radical, 5 it bein sidl e for the compounds of
formula In thensel 0. subjected to a

saponi fication ré i/n order t& obtain the
conpounds of formul a 2R OR3 (10) 10

in which R R2 and R3 are 4 ed for the compounds

of formula Ik and Rl repQesent H radi cal, 15 c)

or to a Suzuki reaction accordm& to the conditions .
described in Synth. Commun., (1981), Vo 11, p. 513,
wi t h phenyl boronic or heteroaryl boroni rivatives

in order to obtain the conpounds of fornula Is: 20 WO
2006/ 097625 - 20 PCT/ FR2006/ 000567 Ph or Heteroaryl N

in which R, R; and R; are as defined for the compounds

of formula Ii and R, represents a -CN radical,

- the compounds of formula Ik can subsequently be
‘subjected to a basic hydrolysis reaction in order to
obtain the compounds of formula Im:

in which R, R; and R; are as defined for the compocunds
of formula Ik and R; represents a -CONH, radical,

- or alternatively the compounds of formula Ik are
subjected to a Pinner reaction [The Chemistry of
Amidines and Imidates; edited by S. Patai, J. Wiley and
Sons, New York, (1975), 385-489] with a primary
alcohol, such as methanol or ethanol, in the presence
of hydrogen chloride gas to result in the corresponding
imidoester, which, by acid hydrolysis, results in the

compounds of formula In:



RNJR o0 (?1) in which R R2 and R3 are as defined
for the compound of fornula |Ii and Rl represents a
substituted phenyl 5 radical or an optionally

f%%sbhbgﬁﬁngés or 6-menbered,heteroaryl; £d%, +k8ob/000567

he conpounds of fornula |Ij in which RL represents " an
am no radical are subjec&pd to.an acyl ation or
sul fonyl ation reaction in JAIKQ} obtai n the
conpounds of formula Ip: "~ R R3 (In). 15
Conpounds of formul, ) here RL = NHCO Al'k, NHCO- Ph,
NHCOCF3, NHCO2- Al K | HSO24Al k in which R, R2 and R3
are as defined fB¥ ‘theMdgpounds . 29 of fornula Ij and
Rl represents an - N k,\ - NHEERAY k% * - NHSCRAI k,
- NHCOPh or - NHCOCF3 radi cgf~—¥ h Alk-and Ph are
as defined for the conpo@nd of H@a |1, it being
possi ble for the conpounds of T nulqﬂ;ai n 25 which
Rl represents an -NHCOCF3 radical to b hensel ves WO
2006/ 097625 - 21 - PCT/ FR2006/ 000567 -subjected to an
al kyl ati on and then deprotection reaction, optionally

(o] b ang esoh Lol 98 il AL CEick e

of formula Ik and R; represents a -CO;Alk radical,

it being possible for the compounds of formula In
themselves to be subjected to a saponification reaction

- in order to obtain the compounds of formula Io:

in which R, Rz and Ry are as defined for the compounds
of formula Ik and R; represents a -COH radical,

c) or to a Suzuki reaction according to the
conditions described in  Synth. Commun. , (1981},
Vel. 11, p. 513, with phenylboronic or

hetercarylboronic derivatives in order to obtain the

compounds of formula Is:
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R{/ RZCAqg inwhich R R2 and R3 are as defined
for the conmpounds of forrmula Ij and R4 and R5 are as
defined for the 10 conpound of fornmula I; OR E) the

c f=ormula Ir in ich R repres

%gp%g@ SEP and R6 repre!gﬁts an-Alk ra Icaﬁééo€Voooss7
obt ai ned above in part A) (nanely by acylation of the
compounds of fornula (11) . k. with the

conpounds of formula (I11) eéfé§§§5?§€¥ed to an acid

or basic hydroly3|s ~S18

A N'" H2C N / NR 2 p 1R3
(4*R2006/ 00@H67 i n which R1,
R2 and R3 are as deflned fsr the gmjounds of formul a

3 the conpounds of

formula It can subsequenidy b gubpect ed: a) either
to a coupling reaction after acC ation of the
carboxyl functional group with, for exa e, the
reactant BOP [benzotriazol -i-yl oxytris(dvfet hyl am no)
10 phosphoni um hexaf |l uorophosphate] in the presence of
a base, such as triethylamne, according to the
procedure described in Tetrahedron Letters, (1975),

14n wh2l8- %222, and Rbeﬁr@dgétB@ﬂlﬁédaﬂoﬂnfﬁé 8bmpound of

far nul HNR4R5 r.of an amne of fornu CH.(RY
2 PEMD)-2 %5 %ﬁer@eﬁﬁe?EBFﬁseﬁtssHﬁ E%Ehpggicgbenyl
|ﬁadﬂdaﬂtdrobhaw@tﬂdnakmmpguhéslbﬁtédrmmzprus -Rembered

heteroaryl;

OR

D) the compounds of formula Ij in which R; represents
an amino radical are gubjected to an acylation or
sulfonylation reaction in order to obtain the compounds

cf formula Ip:

Compounds of formula (I) where
R; = NHCC-Alk, NHCO-Ph, NHCOCF:, NHCO,-Alk or NHSO,-Alk

in which R, R; and R; are as defined for the compounds
of formula Ij and R; represents an -NHCOAlk, -NHCC,Alk,
-NHSO,Alk, -NHCCPh or -NHCOCF; radical in which Alk and

Ph are ag defined for the compound of formula I,

it b51ng possible for the compounds of formula Ip in
which R; represents an -NHCOCF; radlcal to be themselves
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N (lii) O  ~ R3 Conmpounds of fornmula (1) where 20

R = CONRAR5 or CONH-CH(R,)-(CH2) m CO2R6 in which R1,

R2 and R3 are as defined for the conpounds of formula

| oo 3Bp@pghrestien Ris a - CONBLCH (R7) - ( G/ ra 606900567
radi cal where R6 represents an Al k radical as defined
for the conpounds of formula |, these conpounds can

bEUDSESEE | 6P i n3Br del kYd 26BOE n 3 cbAPBungepgPtection
f @eddtd onl,U %%%n@l‘l%r a FoRONEH( BY)  antEHkm Matlon

radi cal, where 30 re re nts a ogen_at pm apd

3 SR 16 ar o aSTORE! (b ADBYR b SOSReABEOE Setmula
PCY:FR2006/ 000567 b) or to Curtius rearrangenents
according to the procedure described in Synthesis,

(1990), 295-299, by the action of diphenylphosphoryl
azide in the presence d¥.trigthylamne at -ref lux in

an inert solvent, such as B®TW%huene, and then addition

of an al cohol of for k-OH in order to obtain

t he conpounds of f. AlkOpHN O N/ N R2 ~Y)

0 10 in which Rlg are as g:fined for the
conpounds of fornu ents an - NHCQRAI k
radi cal, the conmpounds of v in which R
represents an -NH 002- Al
represents a -tBu radical equently result
in the conpounds. of fornula |MIIn which Rl, R2, R3,
R4 and R5 are as defined for the conpdﬁ%b of formula
[ i24A\N\ N/ NR2

in which R, R; and Ri are as defined for the compounds

of formula Ij and Ry and Rs are as defined for the

compound cf formula I;
OR

"E) the compounds of formula Ir in which R represents
a -CO;Rg radical and Rg represents an Alk radical, as
obtained above in part A) (namely by acylation of the
compounds c¢f formula (II) where R = -COQAlk ‘with the
compounds of formula (III)), are subjected to an acid
or basic hydrolysis reaction in order to obtain the
compounds of formula It:

@t)
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(Lw) O R3 20 by deprotection in an acid nmedium the
conpounds of fornula Iw where R represents an - NH2
radi cal are obtained, by al kylation followed by

d%r%ﬁféﬁd And by an - 25 0&%0”3' secondbl Aybabk Plooss7

he conpounds of formula Iw ere R represents an

--NR4R5 radi cal can be obtained, WD 2006/ 097625 - 24 -

PETY FREGTE/R00567 anchdac arfoRisief ined nfpl Fhewsorpornds
r R et AT Nid H adials i shhsesiieridaidg) ei ther

acylated or sulfonylated in order to obtain the
conpounds of 5 formula Ix: RO R3 (  Conpounds of
f@lhlaélﬂ a:c(nlﬁomtu‘aeie &= EoeuAbk @t NHSOR- ABkbséfuently be
b% E&I and R3 are as defined for the conpounds
ar Iw and R represents an - NHCQAI k .or
-NHSCQAIk radical; 15 ORF) the conpounds of formula

|
ébenzeﬁ'ﬁ%hr%g‘dl(écgl)a %guﬁ W%z%a%gl%{ are as %81?%%%1:1?% of
t FBec PPl off UrSItRATEY | 9TARE Siibjlect £@Tt ¥pmPle, the

d%Ea&%&hﬁtlQDPTe@BéhQBtrEQ&o@xQﬂ?h6xyE¥1éQa§thﬁyQEmlno)—
c solvent, 25 such as

t
nERRARbER T treeat LeeRebh S0 Raf Phardm bhe. Dreseite of a

base, such as triethylamine, according to the procedure
described in Tetrahedron Lettérs, {1975}, 14,
1219-1222, and then addition of an amine of formula
HNR.,Rs or of an amine of feormula HN-CH(R-,)- (CH,),-COORs
where R¢ represents an Alk radical in order to obtain

the compounds of formula ITu:

Compounds of formula (I) where
R = CONR,R; or CONH-CH(R;)- (CH;) n-CO.R;

in which R:, R; and R: are as defined for the compounds

of formula It,

and, when R is a -CONHE-CH(R,)- (CH;),-COORs radical where
R¢ represents an Alk radical as defined for the
compounds of formula I, these compounds can be
saponified in order to obtain the compounds of formula
Iu where R is a -CONH-CH({R,)- (CH,;),-COOR¢ radical where

R¢ represents a hydrogen atom and R;, R, and R; are as

defined above,
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: % mula |. are btal
C

WD 2006/ 097625 - 25 - PCT/ FR2006/ 000567 charcoal .in
order to obtain the conpounds of formula 1z: R HO

./ i. aaz) OR, 5inwiich Rl R2 and R3 are as
d®bi B86lsf@y7dase conpounds of,farmula |y anek/Br2006/000567
represents a hydroxyl radlcal and, when R2 or R3
represents a nitro functional group, the conpounds of

f &Pl £1 d Hoh WiEEH YR 6@%%%&3%? g to the

r@eho@@dumd MdsésiBeadaf nsﬁntnebmgdcqrm@}mds p§5-299, by
nas .0 or

te]qcffen? y9B8 eBEE’aPE‘E??? t%’%méhe Fresence
Ooﬁlbﬁuﬁnhyiamxﬂﬁlaﬂ1ﬁgflmw lﬂSaactneﬂtaeoanbnEntsuch as
U @IRLARUr ey 1?% q:[f}%)r k&dgg@llogxe %E‘ %.rPOL_?EOEBE_VGﬁ formula

such as di ne presence of

alPR-Ofe 1aa ciy &q whieday the mrmqundmeoioﬁmmm Iv:
of formula 1z': NNOTf R3 (lzr) 20 Conpound of
formula (1) where R= O Ak, 0-(CH2)"-Ph, O Al k- NRARS
or O Al k-CO2R6 in which R1, - and R3 are as defined
for the conmpounds 25 o lla 1z, WD 2006/ 097625 -
26 - PCT/ FR2006/ 000567~ ang=wen R is an -O Al k- COOR6 -
radi cal wher resents giIN Al k radi cal as defined
for the conpgﬂgﬁé}hgf ‘ , these ddypounds can

be saponified in order to ob'aln regonpounds of
formula 1z, where Ris Iv)

in which R;, R; and R; are asg defined for the compounds
of formula It and R represents an -NHCO,Alk radical,

the compounds of formula Iv in which R represents an
-NH-CO;-Alk radical where Alk represents a -tBu radical
can subsequently result in the compounds of formula Iw
in which R., Rz, Ri, Ry, and Rs; are as defined for the

compound of formula I:

- by deprotection in an acid medium, the compounds
of feormula Iw where R represents an -NH; radical are
obtained,

- by alkylation followed by deprotection and by an
opticnal second alkylation, the compounds of formula Iw

where R represents an -NR4,Rs radical can be obtained,
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5 an -O Al k- 000R6 radical where R6 represents a

hydrogen atomand Rl, R2 and R3 are as defined above.

A person skilled in the art will know how to use the

V 3 ns as describ above and i 6k

[ 2{0| Qgﬁs{g ﬁdsloovvl ng Schernespz(li.‘l to 6 in ordgér toaggtgg?%%s?
t he conpound of formula | while taking into account

the wvarious radicals situated on the nol ecul e and

C%%gﬂébmﬁguﬁ£905fn90r%§lbnfﬁ”WHE%ElRthEreEQ%tS an -NH,

startlggfconpoun s and the _reactants, mhen their
pFePar RYRFETUEREAY dbecri BeBheEr o 2BEAERHe OT
C@‘HIETdﬂyﬂHt)édJr afe sleser i bes  oBcabe | ther atbm@odhds of
q} qﬁhprepared according to nethods which are
& erein or which are known 20 to a person
skllled in the art. The various alternatives A B, C
D, E or F described above are respectively
represented by the followiRg Schemes 1, 2, 3, 4, 5
and 6. WO 2006/097625 - 27 © PCT/ FR2006/ 000567 Schenme
1 NONO R i Ra. NANO Conpound of formula (la):
Conpound of forAA NP
wher e " ComrpoundRa
R2 or R3 :'-C02R6

(le) Compound of formul g
wher e: vvhere o O

boﬁbouhds-of formula (I) where
R = NHCO-Alk or NHSO,-Alk

in which R;, R, and R; are as defined for the compounds
of formula Iw and R represents an -NHCOAlk or -NHSOxAlk

radical;
OR
F) the compounds of formula Iy:

in which R represents an -0O-benzyl radical and R;, R:
and R; are as defined in the compounds of formula I,
are subjected to a debenzylation reaction, for example
by reaction of hydrazine hydrate, in a protic solvent,
such as methancl, in the presence of palladium-on-
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R2 or R3 =-NH2 R2 or R8 = -CO2R6 with R6 = H
ALKYLATI ON or  ACYLATI ON COUPLI NG or SULFONYLATI ON
RIL RINRAR N NRRR3c9>01/ R(m a

Cﬁﬁpﬁbléléifﬁnfz@f”wa | where: sGonpound of fﬁﬂﬂkz@obs;’ooosﬂ
wher e: R2 R3 = -NR4RS5, -NHCOAIk R2 or =

- CONRARS or_ CONHOH  NHOCRA! k or NHSCRAI k V\D
2GBEIrserd25in PEderpCY FR@G@GPOO@%? cogprepesy af Nformula
~3g;R Xz W NR. N O PlL.=H ALCOHOLYSIS Rt N
R~ N GOZR6 O NHOOPh SAPONIFICATION RL/ y N R\ N
/ COo2H

in which'Rl, R, and Ry are as defined for the compounds
of formula Iy and R represents a hydroxyl radical, and,
when R, or R; represents a nitro functional group, the
compounds cf formula Id in which R, or R; represents an
NH, radical and R; is as defined in the compounds of

formula I are obtained,

the compounds of formula Iz can subsequently be
subjected to a selective O-alkylation reaction by the
action at ambient temperature of an alkyl halide in a
polar solvent, such as dimethylformamide, in the
presence of an alkaline carbonate in order to obtain

the compounds of formula Iz':

Compound of formula (I) where
R = O-Alk, O- (CH.),-Ph, 0-Alk-NR,R; or O-Blk-CO.Rs

in which R;, R; and R; are as defined for the compounds

of formula Iz,
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15

20

0 NH2 5 Conpounds of fornul a (1d) or (le) where R2 =
CO2H and R3 = NH2 WD 2006/ 097625 - 29 -
PCT/ FR2006/ 000567 Scheme 3 R\ N/ x C Conmpound of

fomdbgsjosheise: RL = H 5 _BERQM NATION 1 £eeippedbels phooser
formula I where: 10 R1 = Br 1) | M NATION Ph-B(CH)2 or

2) ACI D Heteroaryl - HYDROLYSI S B 2 CYANATLON
S@ﬂ% YWEgh hdt than RNot h&rAdka ct ¥F8RiBRlor Wheme Re

orre x%s@tdw atmamlkBkﬁI@&%hlgihggMeﬂmé& ¥t et par ¥ompBunds

LS oun, ,
f8’ mJIESrEBFrﬁou%d &fhefs(ﬁ nﬁPé{‘P@bWEﬁunéa )}F%r fit%a in
wheter ltovrdrtesin uM&wanmﬂaundQ&ﬁfFaazmﬁthlz+ Pheoe R is

Braydr e SR P Bty rrere re ceidesdit s trogen

atom and R;, R; and Rs are as defined above.

A person skilled in the art will know how to use the
various reactions as described above and illustrated in
the following Schemes 1 to 6 in order to obtain the
compound of formula I while taking into account the
various radicals situated on the molecule and capable

of reacting.

In Schemes 1 to 6, the starting compounds and the
reactants, when their method of preparation is not
described, are available commercially or are described .
in the literature or else can be prepared according to
methods which are described therein or which are known

to a person skilled in the art.

The wvarious alternatives A, B, C, D, E or F desgcribed
above are respectively represented by the following
Schemes 1, 2, 3, 4, 5 and 6.



R\ N/ NRNR OGRa (IM O, R (In) Conmpound of
Conmpound of formula | where: formula | where: Rl =
CO2R6 with R6 = Alk Rl = CONH2 SAPONI FI CATION i ~. R
Nwd Rxoé/dsyseso) Conpound_obhfarnula | weerrgrr2686 000567
CO2R6 with R6 = H WD 2006/ 097625 - 30 -

PCT/ FR2006/ 000567 Schenme 4. R- ~- N O Rs (1)

Conpound of formula | whePSREME & - N2 ACYLATION or
SULFONYLATION 10 R1 . fN Rz npound of fornula I
where: 15 R1 = NHCQAI k, EANHCOCF3, NHCORAI k- or
NHSC2Al k  when RL =N L BNLAT t hen
DEPROTECTI ON 20 optionally T0Ollowed "Dy a 2nd -
ALKYLATION RS'NR4 N/ Fx ‘o :

/ N

Compound'of formula (Ia Compound of formula (Ib}:

Compound of formula (I) where Compound of formula (I) where

RZ or RS = "NO2 ’ R2 or R3 = ‘COgRs Wlth R5 = Alk
REDUCTION | SAPONIFICATION

R,
N .
R N
S R,
0 R, (Te}
Compound of formula (I) Compound of formula (I)
where: where:
R, or Ry = - R, or R3 = -COR¢ with R¢g = H
ALKYLATION
or _
ACYLATION . COUPLING
or
SULFONYLATION
. R,
T 2 = Y .
N RT Ny R,
a (k)
R, g o R, ‘
Compound of formula I where: Compound of formula I where:
R, 0¥ R; = -NR4R;s, “NHCOAlk, R, ©r R, = -CONR, R:; OT -CONHOH

NHCO,Alk or NHSO,Alk -




Compound of formula | where: 25 Rl = NR4AR5 WO

2006/ 097625 - 31 - PCT/ FR2006/ 000567 Schene 5 R (A")

Compound of formula (1) where 5 R = CO2R6 with R6 =
I %SI S RR\ N Rg 5,10 Conpound 567

?llwgs %/Iaw%re R \=£ CO2R6 with R623=8 H COUPLI NGC%LTJ‘C@F%%&)@/DQD ¢

REARRANGEMENT 0 R R3-, CT Conpounds of fornula

Conpounds of fornula (1)S&heme 2) where R = CONR4RS

or CONH R = NHCO2Alk CH (R7) - (CHs) CO2R6 when. Al k

= tBu DEPROTECTI ON or ALKYLATI.ON then DEPROTECTI ON

and optionally a 2 a ALKYLATIGN. R ACYLATION or R N
SULFONYLATI ON N / N when = 0 i Conpounds of

formul a Conpounds of f o[l -/(N) where (1) where R =
NHCO- Al k or ‘R = NRARSR L N/ m :
R,~H
0
. R‘

COo,H
o NH,

Compounds of feormula (Id) or (Ie) where
Ry = COH and R; = NH;
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NHSO2- Al k WD 2006/ 097625 - 32 - PCIT/ FR2006/ 000567

Scheme 6 i /N RCNO\ R3 (1Y) Conpound of fornula

| where: 5 R = OBn DEBENZYLATION R4 HO ../ N N Ra
OwBo268&)0976@5Conpound of fokgula | wher e pcTRFR260b6/000567
0- ALKYLATION 15 Rt ~N. N (. OR3 (?z Compound of
formula | where: R 0-AlK, OSCHZ n- Ph, O Al k- NRAR5 or

O Al k- CO2R6 WO 2006/09762 S PCT/ FR2006/ 000567

The conpounds of fornul e n particular when R1L =
H, are obtained by rret'h “'kn /. in the literature
from suitably substituted _.: lest hyl pyri di nes

according to the fol ﬁ chenme descri bed
inJ. Chem 5 S Smpo?ri%dﬁ%g fof@éil i%’er%

l BROMINATION

Br
a0

Rl N m
o R, @

Compound of formula I where:

R1 = Br
1) IMINATION Ph-B(0OH), or
2) ACID Hetercaryl-
HYDROLYSIS - B(CH),
s L CYANATION %, Suzuki
;ﬁ”jﬂ R other than R other than - reaction
Br or 1 " Br or I R other than
Br or I

Ph or Heteroaryl

-
) - } 1@
Compound of formula Compound of formula Compound of formula
I where: I where: I where:
R, = NH, ' R, = CN R, = Ph or
Heteroaryl
BASIC 1) IMIDOESTER
HYDROLYSIS 2) ACID HYDROLYSIS
ON—NH, 0-Alicyl '
T
N
o ﬁ(l
Compound of Compound cf formula I where
formula I where: R, = COR, with R; = Alk
R]_ = CONHz

lSAPONIFICATION

j\-@% w

Compound of formula I where:
R1 = COzRg with RG = H
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NH2 FORMYLATI ON Rl ~NHH CYCLI ZATION R N~ ~>[IN O - R
NON Mention may al so be nmade of three patent -
applications describing the synthesis of

| e ap@lkob57edPyridines: 10 W 03/ 070732, Yér 0493860567

and WO 04/ 046133. The conpounds of fornmula IIl in
which R2 and R3, which are identjcal or different,
have the same definitions SRe®&:4the conpounds of

formula la or Ib and X 15 represents a chlorine atom
are obtained by the action of thienyl chloride on the
correspondi ng benzoic acN&b,- which are commercially
avai | abl e or, descrj 0 the literature. 20 The
conmpounds of for "Ni N which R2' and R3'

together form WRTR gar bon aggns of the phenyl -
ring to which they are &attaehked, “a 6- nenbered carbon
ring conprising a nitrgfe ‘_and ot her

het eroatom such as o%%gen pd g epresents a

chl orine atom can, be 25 .0 y -t ction of

t hi onyl chlorldermpﬁ¥ d QEa#%gﬁ%%dlnmﬁ%gkds descri bed
inthe literature. N@ntlon y be made, for exanple,
of 4-oxo-2-phenyl -4H 3, 1-benz REHR- carboxylic
acid, prepared according to the 08 described in
French patent FR 2 333 511, 30 whiGhnvRXrisgat nent
with thionyl chloride, resultfs in the correspondi ng
acid chloride, which is used¥Yto acylate the conpounds
of formula I'l and to gige the conpounds of fornula

| c. 35 The conpounds of tthe formula | according to the
present inventi @fA* =powerful FGF-1 and -2 N

ant agoni-sts. TREIL W W6/ 097625 - 34 - - -
PCT/ FR2006/ 000567 -34bi T{ ti es_t g ot h inhibit the
formati on of new vessel g-_:

endot helial cells and.g© b

dinerentiated
CD34+ CD133+ adult human bome

(h()fer enti at1 on of
narr w _

Compound of formula I where:
R, = NHCOAlk, NHCOPh, NHCOCF,, NHCO,Alk or NHSO,Alk

when R; = NHCOCF,
ALKYLATION then
DEPROTECTION
optionally followed
by a 2™ ALKYLATION

Compound of formula I where:
Rl = NR4R5
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cells to give endothelial cells have been denonstrated
5in vitro. Furthernore, their ability to inhibit
pat hol ogi cal angi ogenesi s has been denonstrated in

vhm0296gyﬁyve%%, it has been demnstrated tgdt/sBR606/000567
conpounds of formula |I are powerful antagonists of the

FG--1 receptor. 10 Cenerally, FGE receptors are
significantly invol ved, ﬁEﬁEEEL&hrine, paracrine or
juxtacrine secretions, in the phenonena of

deregul ation of the stimyation of the growh of

cancer cells. Nbreovex GF receptors affect 15 tunor
angi ogenesi's,  whic na predom nant role both

with regard to the gPreWtR of . the tumor and also with
regard to metastasizing ptre na.aﬁngiogenesis is a
process for the generation ¢ new ﬁO capil lary

vessel s from pr RAYNRg OF eEQETWL B0 r{ Ity WheEdi | | zat i on
and differentiati onRof EoRe 1?6%/%é%¢$. Thus, both
uncontrolled proliferation of endothelial cells and
nobi | i zation of angi obl asts frof*FeLBeke marrow are
observed i n neovascul ari zati®n processes of 25 tunors.
It has been shown in vit&o and in vivo that severa
grom h factors stinulate endothelial proliferation

and in particular tlhe FGgr 1l or a-FG- receptor and the
FGF-2 or b-FGF recep ; BRtwo factors induce the
proliferation, the m gratign and t& 30 production of
prot eases by endothelial cd fn culture and

neovascul ari zat i Gomgoundi 6. fdimwla RGF wnelrd- FG-
receptors interact Wkt Q@aBs eviddt Rel4 & cells via - two
categories of receptors, Aigh affi Wty receptors with

a tyroSPuRLIthase actjVity (FGFs) ard | 6URETES ABARRBNGEMENT
r ecept.or ul fate proteogl y\¢can type ) -
si tyat e ace of the cells ang j#{h

eg acel ices. Wiile the paracr
dw
Compounds of formula ‘ Compounds of formula
(I} where : (I) where
R = CONR,Rs or CONH- R = NHCO.Alk

CE (R;) - {CH;) 5~-CO,R,

when Alk = tBu
DEPROTECTION

or
ALKYLATION then
DEPROTECTION and
optionally a 2™
\ 2 . ALKYLATION

ACYLATION '
or o N
SULFONYLATION Rle N/ R,
when R = NH; ‘ R;

A

aw)
Compounds of formula Compounds cf formula
(I} where (I) where
R = NHCO‘Alk or ) R = 'NR4R5

NHSO;-Alk
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15

these two factors with regard to endothelial cells is
WD 2006/ 097625 - 35 - PCT/ FR2006/ 000567 wi dely
descri bed, a-FG- and b-FGF nmight also be involved

Wi 20862667405 t he cel | s throygh an aut ocrp@€/rr2006/000567

process. Thus, a-FGF and b-FG- and their receptors
represent -highly relevant targets for therapies ained
5 at inhibiting angi ogeneS2eMH & sses (Keshet E. and
Ben- Sasson S. A, J. din. Invest., (1999), Vol. 501,
pp. 104-1497; Presta M, Rusnati M, Dell'Era P.
Tanghetti E., Ubinati C j4qGuliani R et al., New
Yor k: Pl enum Publ i s, _{2000), pp. 7-34; 10
Billottet C., J&nji B.T-T jery J.P. and Jouanneau J.,
Oncogene, (2002), ol .n2147 pp. 8128-8139).
Furthernore, syste e
determining the expressig 0 a- FG- and b- FG- and
their 15 receptors (FGg8) wy egard to rious
types of tunor cells denonstrs =/?ha 3a cel'l response
to these two _factors is functional in a great

‘majority of humafcmpgnnd ¢f feymyiladf evherkiese results

support the hypothesis th8t=aPBrant agoni st of a-FGF

and b-FGF mght 20 also inhibit the proliferation of

tunor cells (Chandler L.A ,|SoH&EERILEBIICN G eenl ees

L., Aukerman S.L., Baird A jand Pierce GF., Int. J.

Cancer, (1999), Vol. 58, pp' 81-451). 25 a-FGF and

b- FGF pl ay an inportant rohg in the gromth and

mai nt enance of the cells of the prostate. It has been

shown, both ianpL s and in man, that a

detri nmental chang @i | ul ar response to-these
role in the progression of

because,” iI°n t hese
. e production of
a- FGF and b-FGF by the fg ang the (Iz)
endothelial cells present in tke#unor?*and an
increase in the exppessd ¥t Forida I where:
R = OH

i.n t he

factors plays an e
30 prostate cancer. This i§
pat hol ogi es, both an incrgas

O-ALKYLATION

Compound of formula I where:
R = 0-Alk, O-(CH:),-Ph, 0-Alk-NR4R; or 0O-Alk-CO.R;
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receptors on the tunor cells are recorded. Thus, a 35
paracrine stinulation of the cancer cells of the

prostate takes place and this process would be a nmgjor
CRBPOBERfoPfs2shi s pat hol ogy. ;A conpound Doﬁc&%ﬁhﬁgsmuss?
antagoni st activity for FG- receptors, such as

2006/ 097625 - 36 - PCT/ FR2006/ 000567 conpounds of the
plEge fomnarsis vf Faymedpr E3entng Pagidca @ rofWhdibiRe = H.
| Briheser pahbel Sefibds Rnard ifopiguetiferafhid. from

Canger . Res. Vol . 71 5-1063;,.Dol | J. A
REMIEALRYK 8 “gsé\?vrt&t&ds B- aménﬁi%%sthmlﬁyr IRl pegogding
and Hﬂu£kféifbw1ﬂgoséabe;on(%Q&EMe\ﬂ&scfﬁﬁédppn J. Chem.

293) ral, st,u - show.the presence of a-FGF
3%5 Fé&§%§§d @ﬁ||}2§ receptors both in human

breast tunnr 10 lines (in particular MCF7) and in

bi o UnRS sy ORREY f act oyld beyerLrzaTIon '/
re n |b|$? in this patholo g the appearance ofx
a ve aggr essi ve phenotype whit dces strong

nmet ast asi zi ng. Thus, a conpound posseSS|ng an
antagoni st activity for FGFR receptors, 15 such as the
cHrpSinds WY t AbSPobrulmade pfy thaneskRtent eReLagptions

Oﬁe%EQh%Qngn EE@SGSQQEBEEQQIe&f(VEhQQHEbQ& sEdopgttidines:
eszak X epin i he 0|IIy B.

&70888%%7&"22@1“0 04/ 0%3 W%sf"l/ 0483601 , ~ Vol .
262 pp. 59-68). 20 Cancerous nelanonas are tunDrs
WBLEN UL RAUEH! EX ool R8UGE ST ASLAPER BNCSUAT &), Aficn
| y résistant he ~Various ‘th&
tagat rigfars 1 98gi ogesadifenardceshave pihgy %arp# ed@ﬁqlnaﬁtlons

rgke gyt h%tho% SLARSOf o7 2%0‘1—.@1%@0% ”%'ran%a and X
Moreover, it has en shown that the probabi

asﬁsaﬁﬁﬁaésma ek 5@&@% ALREY SRR sOPY APt Péfngwe mPFﬁlon
tBE thebagde dnldrfigevascWias i d@i—r@@poﬁam@ebeﬁwmeyaclds )

tl'IHECh Tahree C%L:m%egzlnﬁll%noggglfagfe or described in the

literature.

The compoﬁnds of formulia III' in which R;' and R,

together form, with the carbon atoms of the phenyl ring
to which they are attached, a 6-membered carbon ring
comprising a nitrogen atom and another hetercatom, such
as oxygen, and X represents a chlorine atom can be
obtained by the action of thionyl chloride on the
corresponding acids described in the literature.
Mention may be made, for example, of 4-oxo-2-phenyl-4H-
3,1-benzoxazine-6-carboxylic acid, prepared according
to the method described in French patent FR 2 333 511,
which, by treatment with thionyl chloride, results in
the corresponding acid chloride, which 1is wused to
acylate the ccmpounds of formula II and to give the

compounds of formula Ic.

The compounds of the formula I according to the present

invention are powerful FGF-1 and -2 antagonists. Their



10

15

20

25

30

35

and secrete various angi ogenic factors, intluding'
a- FG- 30 and b-FGF. Furthernore, it has been shown
that inhibition of the cell effect of these two

f %%t 968s ya7ezBe sol ubl e FGE-1 receptor bl aedeysrBo¥E 660567
the proliferation and the survival of the nelanoma

tunor cells and blocks in vivo the tunor progression.
Thid 114135 donpeerid pBBiBasI Ageafarmatgen sPf aBeRyivepsels

f(frroﬁﬁat :.f%&ﬁ{&!éneéUéﬂd@@hébfafomé?qsd%rﬂzf ‘Ef.cb"e}ﬁlock the
pr.esen I nven represen a (0] cnol ce

P e ent s e s B (SallS" fB¥eS; vENE Harrow
Cazrqar Res.giv 2006£88762% Csils HXE&F%ESﬁGB&&@&&Erated
(2000

araRAF R CREBGRRTOF Boo7) CobeT T od Sogdfinie

CkﬁﬁmwhﬂgﬂqakwodumaagéﬁaéxﬂuithﬁEF |heentrodam@n5mnated
Vizyo and, p%ﬁféév%ét tlfte'ﬁaéurﬂea&ﬁ d¥ﬁ6hQH§aE@5 that the

receptors I S_thus. suggests that these two factors

b CHROEEFiEN & fankP PR bR 1 Yharer fosmer 3y ln ARt 39901 8 S r 8 e the
I BaiEhe Q@Qg&@%$ on of this type of tunor. Mboreover,

l'ike the majority of solid tunors, the progression of

10 gliomas and their ability to induce netastases is
hicghley adégendear one¢@pt@n@iagsnisigmruﬁknantﬂyn tihgclved,

p%ﬁgargﬁéég%)nelt Q@%F %% Q%gn ﬁﬂeggrap%t ggg}étlons, in

eceptor ['Sehsés hunan astro
pr-bts Phenomnsna Fqﬁrtdmleatnrvapmﬁwaﬂéﬁaesmmhatéomsof the

&b%%H‘G%SéHﬁbQFSEélbﬁd M%&eU@@ﬂNth@ f@@eﬁ@bk@'ﬁEfect
effects of a-FG- and b-FG- in vitro and

afirogerBgiogengFied BPiHeR HfDWR hpaf%%?m%a% FPyE. both
Iw&r:acaff@juﬂi t8j etld oroFth hese wiwpounds iamducebsa with

ver n|f|c i_ncrea apoptosis and a 20
SFENPEEOER, "REAPEARe 2 A e R SORRRe S, whi ch i &

reflected by a consi derabl e regreSS|on in gliomas in
B pbonliis, fyIUTRL-RaISERs e ugLaBEILE ot nev
caplllary vessels from preexisting vessels or by
mobilization and differentiation of bone marrow cells.
Thus, both uncontrolled proliferation of endothelial
cells and mobilization of angioblasts from the bone
marrow are observed in neovascularization processes of
tumors. It has been shown in vitro and in vive that

 several . growth factors stimulate endothelial
proliferation and in particular the FGF-1 or a-FGF
receptor and the FGF-2 or b-FGF receptor. These two
factors induce the proliferation, the migration and the
production of proteases by endothelial cells in culture
and neovascularization in vivo. The a-FGF and b-FGF
receptors interact with the endothelial cells via two
categories of receptors, high affinity receptors with a
tyrosine kinase activity (FGFs) and low affinity
receptors of heparan sulfate protecglycan type (HSPGs)
gituated at the surface of the cells and in _the
extracellular matrices. While the paracrine role of

these two factors with regard to endothelial cells is
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such as the conpounds of the'present i nvention, may 25
represent a therapy of choice in these pathol ogi es

(Yamada S. M, Yanmaguchi F., Brown R, Berger MS. and

Mo 2908/ 625 G ia, (1999), Mpl. 76, pp. 28r/%2006/000567
Auguste P., Gursel D.B., Lem ere S., Reinmers D.,

Cuevas P., Carceller -F. al ., Cancer Res OO%%L,
3@3\%1?zsdewrl%qdm?ym@br@I}decé?ﬁwF tﬂt’egléBte R be

rGJrﬂrdl.lfvdH oRlgh 0Ogeghed &@elﬁlﬁe i #el BykentaagAndn autocrine

homas h been _d SIS b ause,
g% 3%, a@%&s S‘egﬁa reﬁagt " %,Fﬁgt =3 oAES Ry oS
t heger grmiritol bggkdycarelmvagitt heargeest @xedtharalpadaby aimed

ang't ggem C ghe Oty%tré8 Hﬁ&%d%avoﬁjs ﬁ%%%% su:K\% val- and 29

t Fem 130 SorprolA fer af i gRLimhi SInsigfifge | MDAPS), Vol. 501,
2 /QQJ746-2_L5497 38 -pFLIL{ £R2006/ OﬁgéﬁZtlphethQ%lllS Era P.

uced an overex ressi on of _an enl c factorls
ei 3t by THRI IR o%hageglughﬂ bri
mmjﬁk zat| oplehuihese maetiartsefa,om t hezemracel | ghpar 7-34;
onas D. les E.J. rres J

r%‘c} r!"ag}il anJAnp/llGBACt a%%%ﬁfétogrg, (aﬂﬂ)lél %H%eal\ﬁl J-
2@rncome,1o<@,01cm>, VronR lan@mgeiiB f8kivr s, b- FGF
has been detected in nunerous |ynphoblastic and
hemat opoi etic tunor cell lines. FG- receptors are
alF$F Hheagne rorﬁﬁff’fﬁemﬁﬁ}%rﬂ‘ydb?stFlé§€eFFﬁe§t determining
ShltgﬁestF é@*&@sﬂ&&ﬁl biee ;Ot@uF@cmme gall ubarcef f @l oftheir
the a-

- FGF ch i esthe roljferatian
R s | F oy PhoPrBreatd £8 Ar kel ket g R tumor
tmatlltshedamgnegeaeei Stldt t lae cbehb nmpmwdaytparwtmsme two

CLRRl ag sOOLLELl Sl Ll Lhe GLOOr SRRIOPLE) S human

ticul ar
bé@ﬁlos}ho ingn CLs_tl(d:iﬁ@nl cThIeﬁ@phoE%Pth euk%%ﬁmart the

CehiodrHhals hdd dndueessaRistNgreaserdi 48 b-FGF might
expression of “aniiapopfofic protein

New

algo inhibit the proliferation of tumor cells (Chandler
L.A., Sosnowski B.A., Greenlees L., Aukerman S.L.,
Baird A, and Pierce G.F., Int. J. Cancer, (1999),

Vol. 58, pp. 81-451).

a-FGF and b-FGF play an important rcle in the growth
and maintenance of the cells of the prostate. It has
been shown, both in animal models and in man, that a
detrimental change in the cellular response to these
factors plays an essential role in the progression of
prostate cancer. This is because, in these pathologies,
both an increage in the production of a-FGF and b-FGF
by the fibroblasts and the endothelial cells present in
the tumor and an increase in the expression of FGF
receptors on the tumor cells are recorded. Thus, a
paracrine stimulation of the cancer <cells of the
prostate takes place and this process would be a major
component of this pathology. A compound possessing an

antagonist activity for FGF receptors, such as the
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(Bcl2), resulting in an increase in the survival of 20
these cells, and thus significantly participates in

their cancerization. Moreover, the |evels of b-FG-
WiioCBogE fogmasured in these gl ls are verypwelrr2006/000567
correlated with the stage of clinical progression of

the di sease and the resistance to the chenntherazy 25
a;S’;?l“IPé’dlqdﬁ tﬁﬁs tp%% hSTEFEXY | dONCRELREY) . ‘T‘ﬁlﬁs,r%i? esent a
cemReund Pessestx e animnthged spatbbivgiysf oG D. and

receptors, _such .the c ounds _of the t

i %\?@ﬁ‘ﬂ"@rs? Ffnsty rgerESent_ ‘%&E%r afy Sof Chg;[%;;f)”,ei tN&F - 71
alppne 5erl0iers ;conioddt iJal .wi t h Relilear &bikne or CoalwEcr@0S.E.,
p C ctive_l] | S« pat hol ( A, i

Frp?f&illé &fdﬁe}és J('eaﬁgﬁ)%?% a%'?/[ an an%%???%%f M, ‘nggft;ate'
Hd@®@ldl,. Vol206D5,, wH . 4£8029%p. 106-190); Gabril ove
J.L., Oncol ogist, (2001), Vol. 6, pp. 4-7). 35 There

exi sts correlati on between the angi ogenesi_s _ progess
,ofsetVﬁéaﬁon%t%W%wsm eX2? AREEATHE b EeaSEDF | FFOMES FOF
( eldont e iy elKBRNOR LRt bewk apb il ) .irVahimea latemktes tumor

denpnstrate that.the inhjhit.ion of .WD,2006/.0976 -

B i RN A
c n swaigl @dnbeanmte [ r :
r , ) r t t choi i :

[ BEEP e el SRS Ml voly | 26028Ks Siro P BALABCBe which
of NPNSEF ar SEXFEBEh MESEEEagdaiaccont AHMSre t & | nFPRRPURA

- hypekkzeRRy 0dnt BetagbhlkiceSadthithys fRhayBGER receptors,

predom nant role in theroscl efosis.and in

S SETn A o PR 0% <L aEOEHGe b eBR¥GPTESFRE 2
viherapydi e stiowdcaf tiar Itdsisen ghthled ogdrest | dVeycoutter-
balil injyry, |oc ugtion = and b-

I%do@%?g sa%égﬁbdel?Egﬁgggt%JFGFZQES fra i'iingBeggEne g
aBpiBadyB.i.nhillg t Bauwwdisy 3t f evtat i dh- of EKE.vESEdl ar Res.,

sne@bh), vol. 262, pp. 59-68).

Cancerous melanomas are tumors which very frequently
induce metastases and which are highly resistant to the
various chemotherapy treatments. Angicgenesis processes
play a predominant zrole in the progression of a
cancerous melanoma. Moreover, it has been shown that
the probability of appearance of metastases increases
very strongly with the increase in the vascularization
of the primary tumor. The cells of melanomas produce
and secrete various angiogenic factors, including a-FGF
and b-FGF. Furthermore, it has been shown  that
inhibition of the cell effect of these two factors by
the soluble FGF-1 receptor Dblocks in vitro the
proliferation and the survival cof the melanoma tumor
cells and blocks in vivo the tumor progression. Thus, a
- compound possessing an antagonist activity for FGF
receptors, such as the compounds of the present
invention, may represent a therapy of choice in these
pathologies (Rofstad E.K. ahd Halsor E.F., Cancer Res.,
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,treat ment O

15 nuscle cells and thus reduces intimal hypertrophy.
An FGF2 chineric protein bound to a nolecul e such as
saporin inhibits the proliferation of the vascul ar
SkBOL o fHsHiescel I's in vitrosand intimal rgdywykpgpgyoooss7
20 |n vivo (Epstein C E., Slegall C.B., Biro S.,
and FitzGerald D. Clrculatlon (1991) Vol

520@@3778Y3Wt%nbeM§eF §-, GateEmtton, Kiagehyun lﬁp and
9@1a4%§>%h R25 Bfoges agayst)s, fesl FGR I aSeptIyEs - SUTY)
as the conpounds of the present invention, represent

a therapy of choice, either alone or in conbination
WGLH omant agdlisst peodueenda-FGF other H-0WFh fiactvditso and
|nvoIv th hol | ucC .t
A aﬂd SggFEnggI%g 8 c;%&?ﬁ%?g}: dé}léﬁg FGF
pﬁ@bﬁpmqmﬂ(NﬂhﬁSthbusv£MHHQﬂt%nﬁbﬁh rissiee tep| factors,

SHEh A% ANGIOSLhET B8k 8oy 2hePRFFRAY ctmaasté/ pivotal role
restenosis, or subsequent to the fittin

efdovERe u ROt IR e 0L ( st s FYBE dof |SF§}““°I Moreover,

aqrik@cmmamagby@@seﬁ &51@[] duﬁxerbypeﬂfd opfw?:'a@@slien of
n.response t.0 St.ress. o t he _ventri,cul ar .

| RAGERE %y SBer FBRdiTng SPA A5 s tor | LPPRSS s BEppstases is
vhlighdy Thépendentoanh ngheanahgivbenW® 2006¢€99625 in the
%rlm Q&lF%%98@/009§67 %O”EQQBG”B%eﬁf %ﬁg%ﬁou%hat FGF-1

phySi opat hol ogi cal “con i ons such ertension,
ACECEBtOiXc coaarrmzaquﬂﬁs mkeEk al hﬁm%ct.oﬁsaﬁacvtcma

vg&bquieﬁ%wnar di S@hé@h&rmo}ae COHSEQELEBﬁ&&eﬁEsthIf&nate
tholo%& are nor phol o

no
PaREoL e ter AR RO Bl STl SEULEl Jrifp e cellular
cafdeacsnyooyt esa- m;Eunuhml orb-HGHMt rirxx vigrmai ei mndand the

 REeBoRItetar lntld S0, GR0ES SRR Bt el Ypvivo.
blﬁcaﬁat:@rebmaar esnpéchiéonatedl Ehese0 compibenydcyirehices a

mpdicfi esgtiBg piebihke ofinbheasdenesin  apoptosis and  a
significant decrease in angiogenesis, which is
reflected by a considerable regression in gliomas in
the rat. Thus, a compound possessing an antagonist
activity for a-FGF and/or b-FGF and/or FGF receptors,
~such as the compounds of the present invention, may
represent a therapy of choice in these pathologies
(Yamada S.M., Yamaguchi F., Brown R., 'Berger M.8. and

Morrison R.S., alia, {1999), Vol. 76, pPp. 28-66;
Auguste P., Gursel D.B., Lemiére 8., Reimers D.,
' Cuevas P., Carceller F. et al., Cancer Res., (2001),

Vel. 26, pp. 61-1717).

More recently, the potential role of proangiogenic
agents in leukemias and lymphomas has been documented.
This is because, generally, it has been reported. that
cell clones in these pathologies can be either
destroyed naturally by the immune system or suddenly
change into an angiocgenic phenotype which favors their
survival and then their proliferation. This change in
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corresponding to the contractile proteins, resulting

in a profile of genes of fetal type. Additionally,

adult rat nyocytes show a hypertrophic response under

t% 26 fe b-FGF, this r anse bei ng MW&Q@OE 000567

anti 1g§§?%%§?5neutraI|Z|ng a%??bodles Experinments /

carried out in vivo on b-FGF knockout transgenic mce
sPhRISRYPe B-FamducedebympBr O¥EFREPEEFR§CRaPEoRNGR Cgenic

tff%ctw@ert ﬁﬁpfyaﬁéléﬁﬁaﬁaw a@:hﬁyoﬁaéﬁéphélgébl S and/or a
g %y (Schul.tz JeJ, %y Nlemal1 11ul
arl 1B aF 1o Ofndieee § £ Cfr%ﬁ? gyt it e gragellular

‘ Im\amx (12983 s D\Val, I:ﬁlemJF 104- 7@&:}te§h®3 albitar M.

AR e bl sy AR Mo L PIFREE o e 207

2BPRGE Obeddftl or SAmEpy esegusgantlnerfaamtc@fs ,crhrrECéF i hashéeen
tﬁ%@%@%@%.ogncaﬁgﬁéfo QSLfiﬁ %Eﬂ.ongﬁtop01etlc

pat ol ogl.es assocCl at e eg ener ation of
c &MAREC codils duigresthi BGR r’é%@%%‘?r%aﬁr%eaéﬁPrPEBsé%}F on the

am@Aerakyi N oﬁon’&ll{b?éé on Wil CUfé@@@eEtEﬁgﬁerH S possible
(beta bl ocker O d|U£Et|cs &%:ote$%ﬂ1 agogéﬁtwh h
aAPESFFHPEN TSt U il TF TRt AnPigdfiest, 1c

amhdmheemmﬁacprohnﬂerh51bnkaﬁ thdee vastls ar Furthermore,

dy sorder s, £§@Q£€£’8t ERaf the K @g&%eeé aezsflds by atha bone

detrinenta € vascu I Vi
i magEewhl byd mmrm@eﬁ@éﬁ@@m waﬁy,cweJea(%%@r teittdyl the

PEebbfrekaliohe JreSRARS @ ARtk Il HRASRYidy . deposits of
matrix proteins. Mire specifically, a-FG and b-FGF

are present in the preretinal nenbranes of WO
2&66&0&%&%&cﬁﬂar1¥ﬂ7EEQGQQJQ&&567shﬂahieﬁks mﬂwimghronic

abetic Letin hn th nenbr 0 he
EXQP © 6 Eap?EPEF%ég an&e Sthe treg %G%hu%gcheﬁ
panpenasesuﬁﬁertMQ f&xpmqﬁsﬂ¢ﬁemﬁilaatla@DPM@waKhyprAteln

S(HB(%Fb? F eé th@r %pgﬂl -0l fdi ng lgl Sorcfhl!lval of

s dével oped 1 n vascul ar .
r Bh&eed @@lasabe%% (thug ofigrgficantly participates in

their cancerization. Mcreover, the levels of b-FGF
which are measured in these cells are very well
correlated with the stage of c¢linical progression of
the disease and the resistance to the chemotherapy
applied in this pathology (fludarabine). Thus, a
compound possessing an antagonist activity for FGF
receptors, such as the compounds of the present
invention, may represent a therapy of choice, either
alone or in combination with‘ fludarabine or other
products active in this pathology (Thomas D.A.,
Giles F.J., Corteg J., Albitar M. and Kantarjian H.M.,
Acta Haematol., (2001), Vol. 207, pp. 106-190);
Gabrilove J.L., Oncologist, (2001), Vol. 6, pp. 4-7).

There exists a correlation between the angiogenesis
process of the bone marrow and extramedullar diseases
in CMLs (chronic myelomonocytic leukemias). Various
gtudies demonstrate that the inhibition of
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Dixon R A F. and Brock T.A, Exp. Opin. Invest. Drugs,
(1997), Vol. 84, pp. 6-1671). Thus, a conpound, such

as the conpounds of fornmula I, possessing an

amjoagons seo7ldrsactivity for _FGg receptors rsqr/FRe0d6/@00567
t herapy of choice, either alone or in association

W th conpounds which ar onists for_qther growth
SO TR T | K T gl T 101 BoPBUPOLRGN PRgsGgarng an
15ﬂﬂagﬂnﬂsﬁchewi*&tylfotRﬁpEsxeuepnmwmp i ghaseapirigdsent
an nknown iQl o ' numer ous

ofbgﬁﬁr APk J&%éhl &éﬁﬂ&f%iﬁ .

@)
e severes

rm-o rogr essi ve
synpvial i nflammation of the joints resulting in
theld o §éﬁﬂp&h Angi %%n%gsfa?aqnﬁ@réft Qascular smooth
S|gn|f|cant 20 affect the progression of this

pEWALSyyce Thas cortraPutEndE D- FRFLRAYe W%@%{ egf the
| Brithe iwsoviak tlt&ﬂse apdaylsn the peledbnfinang ofrole in

patients affect.ed icatin th tthls r owt

P Bt s LSRR et e BYHH ISR ShRH of e FEnSELl ana
p eogieassreT tafnyt.hi s pathology. In 25 adjuvant-lnduced
nDdeIs of arthritis (AlIA) in the rat, it has been

shown that the overexpression of b- FGF increases the
sdii oUsiresstiediete sicsbaseftaherlesscm chntihey- Fayotid by

n%létlrl@dnz' r%%xﬁ:‘iﬁ' leﬁB’alb@%&ué@fozﬁ)rQﬂr&SPGPnanaf bR@‘GF In
(Yamashita Yopem tsu Y., Okano S., .30 hhkrgb bod
NEKdShi #ETe. , TPARsa 180 oraTfi1 FCER MEHmGLLZ oél)”tl ody

VabhlﬁlmspptkkﬁSTﬁamlﬂéﬂEﬂmbﬁd of Cdahél , vhakaldura Kmooth

i G L #&%C%ntlm%ﬂ%%‘poum

accordlng to the invention 35 represent a therapy of

%91 w Eﬁa eﬁl%%hg;lﬁ%’elﬂtbgﬁﬁdalt%? Qe%ﬂ%ﬁﬂ@ bgden as
t t | eve romh factors having

pﬁéé’ﬁ’@‘ l@geﬁF’@lﬁ’éﬁsvl the sperlasereriono B606r887cygscular
4gmocReT/ figo06/ AS6Y iandiZroresedgriestinal naypasedophy

in the synovial fluid_of atients fec ed b

ol YRy TEpaten thes. | RRGTE B PO, Fu vom,
and FitzGerald D., Circulation, {1991), Vol. 87,
pp. 84-778; Waltenberger J., Circulation, (1997),
pPp. 96-4083). '

Thus, antagonisgts for FGF receptors, such as the
compounds cf the present invention, represent a therapy
of choice, either alone or in combination with
antagonist compounds for other growth factors involved
in these pathologies, such as PDGF, in the treatment of
pathologies related to the proliferation of the
vascular smooth muscle cells, such as atherosclerosis
or post-angioplasty restenosis, or subseguent tc the
fitting of endovascular prostheses (stents) or during

aortocoronary bypasses.

Cardiac hypertrophy occcurs in response to a stress on

the ventricular wall induced by overloading in terms of

pressure or volume. Thig overloading can be the
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pat hol ogy, a-significant nodification in the bal ance

between the pro- and anti angi ogenic factors is 5

recorded, resulting in the formati on of new vessels

amd 2008sesnedy |y the vascul arg zation of pcT/FR2006/000567

nonvascul ari zed structures, such as articular

cartilages or intervertebral disks. r

algi <€ 1 Rpr SIRESUS S%%E%]PO Poboae conditions,

f@rutmti o] Y- os&-@@@&;ﬂees)mﬂ hus A0 cdpstdtiilaut | egatretEe on) ,
%%C%.%fsdlari Of?.n%h%cgllgga arid '%gg'llEh%nawLéé/Cuf%f disorders.

rvation o Ew'vessel s SO con bute to

tﬁ“élecmgurweqpanﬂeassxfcuahasl \mattlholidgys pue holggypological,

(WehshRA 5 r@uﬂayfﬁnaﬁ%@ﬂgﬁﬁgé 1 g4 SeH ertrophy

16(5), 609- 15 . Thus, "the conpouhds’ 15 accordin

t Bé |d@@htl§ﬁrﬁéﬁﬁbséﬁY°%Y¥ﬁ%rapFQQumW¥%9RﬁP|nofhlﬁatrlx

p@trmlquw ain@ t.ﬁi@fi@lﬁﬁ?@éé/sb@ﬁ\ebfdféeaﬁeﬁeﬁéﬁ?a bSEBF is
,_Cchronic in or | seasgs 0 e

| ipwedrins s OB CERAEIBaG | RS anif o BRREGSe  the

daﬁd&maddi»oflB&qEGEhatact&nﬂmmtéw apfi musenatal rat

Al a)@@ ch 1‘!15‘(:11 féé eCEEgok%n JERRS OR %at fhe genes

pro ucti “nf 1 anme resultingin
t ﬁ@réﬁmndgmerﬁo d:rh%l ¢@1@1arac1¢ril:¢ opagbaltas, syseuAting in

,TQe YsEienee g(éfnetsh'éf 25:8R9 Qﬁﬁﬂe‘ﬁs'ﬁd@hlonally, adult
inflranmatory origin is an i ntestinal i schem a i nduced

by *FasBEBREEEECtTHW @ gRYEPFEGPRPTAG T &FRPPBRalunder  the
| efélegtofob- E%Ghav&rﬁ%ertrem&smedbeﬁmgpaﬂcﬁm& by anti-

bl B R f R RS JREOO8R ok (O MR R o (SHPEI8S oue

Ader Vi3 JourrbrlF@‘ Gastokgartt etohngygeni€200ide \diow that

.ZghF@% Fh??gz%ﬂl ho%%?andlnasggglaﬁé ?rssgg?fbr I Nene

and
GH&'PI%@F%‘P@M oy, theoomrdigsl . mYQeYtep. 1395- By . pREEOLlogy

coEpaunds okt he iwAvens.an, eXhN@laFn'aﬁQM3§. a hi gélser P.J.
antlgnglo enic_activity Inﬁi nodel in Iannat
r

ory
afgPdGefedi-s raBPRslnt SF ¢ apy‘jo?-?-bﬂo vest . (1999),
Vol. 19, pp. 104- 708) .

Thus, a compound, such as the compounds of the present
invention, possessing an antagonist activity for the
FGF receptors represents a therapy of choice in the
treatment of cardiac insufficiency and any other
pathologies asgsociated with degeneration of the cardiac
tissue. This treatment can be carried out alone or in
combination with current treatments (beta-blockers,
diuretics, angiotensin antagonists, antiarrhythmics,

calcium antagonists, antithrombotics, and the like).

The vascular disorders due to diabetes are
characterized by a detrimental change in the vascular
reactivity and in the blood flow, hyperpermeability, an
exacerbated proliferative response and an increase in
deposits of matrix proteins. More specifically, a-FGF
and b-FGF are present in the preretinal membranes of
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in these pathol ogies. WO 2006/ 097625 - 43 - ‘
PCT/ FR2006/ 000567 FGF-1, -2 and -3 receptors are
involved in chronogenesis and osteogenesi s processes.

Mioabb @8 soe7623ul ting in the expressi on of sdmar:006/000567
activated FGFRs have been related to a | arge nunber '

of human genetjc 5 di seases reﬂlectﬁgiby nalfgrnati ns

oP A HENGHE I RAGHRY  dheRehd CPREHPat U b §he memeranes
ApRdr t 'the Jagiize-\Meicss cand 1 1Badres Statyenden allel S vitreous
gyrata _syndrones., So of these ., nmutations whi . .
By I Bae FREPe D FRCR Y D ARIR MR fenagive
paettiingipathiyn  schontnbpeadiGq (#QHRtc0 capable of binding
hypochongropl.agiza GHEH) ﬁ:‘g—%FTDig haRAlaRd C in . vascular

dyspl asia); ACH being_t conmonest formof dwarfism
Feawexrdsitechenixaliatgdwpoi B®, t hdizhetgFned JAHilFLH & G- -
ofnitx%st @.%Q@?ﬁt&{% baker @:C.ﬁlc.:f? kel éne;ﬁzzit trﬁxg@t.tR meugs,
rece rin e abscence 0 I gan en L. r R,
1519873 X o lpidond E 36T - (FBupR SCRREPRUGE, Such as
Yagen dompangd®ersE CEXrmulaodw) , pbbeedeiny afi Ehntagonist
I nvest. ... . Val. 1 . - . Jh

gc%;va&g %Prt QéF hpé é%%oggicﬁéégﬁ%%ﬁggeue lEﬁefJ§§ of

conpoun he™T nvent|

anhageni, stebigheyi ayonkorox henbiasHarj adfidyn FGER o com@ounds
F%i"cﬁc%georar?!%dﬁ‘ﬂﬂﬁb 261 hggnephEbblithNeactors involved
di nmerization of T1he receptor represSent a therapy of
ch&i CosieR PRESOLLINRA o FUME*Fnore, it is known
that the adi pose tissue is one. of the rare tissues
Lch, in.the ult,. ca ow_or, 5 regress. Thi's_ .
{ PhElnacD i AN R el at SR GhLeRFeLHeFR o7
ofunknoway essiellogyur mMhinds dachf et pacptiverofhesggans, the
ohser Lons e rgsul ged in the testd bde ial
e??’egﬁtg qn%?%gi ggeni C ageln; s %n teﬁﬁj'le %g?/ﬁ%lbpnentSYS?Vl?
t hafaarpesdon ssaé inthfe aiRdrts Thukesultippearly their
t Baktr3@tiBnRharimenb oah a1 s ORI a3 t hes 0b69BnABESENt 1y
th i nhi bition of aaglogeQ§S|s,|s refI%Fted bﬁha
sﬁgﬁﬁﬁtoaﬁhemg@grﬁs PBhtChof LRhE RAESURBN cKWF A, 2 FCF
eahnd b-FGF have been detected in the synovial tissue and
in the joint fluid of patients affected by RA,
indicating that this growth factor is involved in the
initiation and/or the progression of this pathology. In
adjuvant-induced models of arthritis (AIA) in the rat,
it has been shown that the overexpression of Db-FGF
increases the geriousness of the disease, whereas an

anti-b-FGF neutralizing antibody blocks the progressiocn

of R& {Yamashita A., Yonemitsu Y., QOkano S.,
Nakagawa K., Nakashima Y., Irisa T. et al.,
J. Immunol., (2002), Vol. 57, pp. 168-450; Manabe N.,
oda H., Nakamura K., Kuga Y., Uchida S. and

Kawaguchi H., Rheumatol., (1999), Vol. 20, pp. 38-714).
Thusg; the compounds according to - the invention
represent a therapy of choice in this pathology.

It has also been described that the levels of growth

factors having a proangiogenic activity, such as FGF1
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al ., (2002), PNAS, Vol. 99, No. 16, pp. 10730-10735).
Thus, a conpound which is an antagoni st for the FG- 35
receptors possessing a powerful antiangiogenic

agiol tbb¥/o9mBLs epresent a thegrapy of choi get/Fr2006/000567
pat hol ogi,es related to obesity. WO 2006/ 097625 - 44 -

PCT/ FR2006/ 000567 By virtue of_ their toxicity and
t RE thaV%%oﬂég%aV iggaepissCoditt b ?)r%}%?’ﬂ%% fipdd of

C@é{tﬁn@iﬁ% ogffé@tege&gnt ost@!éﬁ&th@&tﬁ%vﬁ %ppltmﬁt i Ofipe  of
in e.treatnent o carc i.C as g

1B TR S asBul MY ITA S (FOG L Rl | Sfr oot galance
edethagus) ohewhipdo+ ndao:ﬁs antaangsege(m:ol onfactors is

SE%%E&@E |n|a3$g§%l §Q0%§%§&§Q$b£a¥? hgw VE@EEQS and

p &Fomsicaryicas: 1of Itshmhovmsgtmljar:em'@mla t9§e nonh’é§é?u1arlzed
CUMINIS JLPr esgntha thes apy etieiohee, &dfef1dfes  or

alone or in_ combinatjon with an appropriate
c RENSERET&RPT 2thedt 8P ourtds Sac c BPEFRESPESERe TIREFRTRRS 2
alkey haﬁ/a&:ta:ppl I €At | RBnien tﬂtﬁ:ntaftﬁnairﬁen(o@feophytes) , thus

cardl l,ar_ diseas such as at.her osg éer SLS

P GSTSRTAPRG y TRot BRBsT BEOSRSFRATr eqtentigf TESease:
dirsigdsdonezd|lat,edthe timmegomilicgat pénsthvhi uhwap\owels may
Sul g%;%?USBh%E‘_PbEES féé“tﬁh% OEhﬁBﬂ%a é‘ifi‘r é%rsfb%@ée%ﬁ with

aortocoronary ypasses or er vascu
gfta:rltsS paghalegldi é‘&ah%e@t%ph;ﬂuw v&¥dd -ar Rheumatol.

cemmpla g@tpltons ofi g (€h abet €85 - §51Ph asriligbet 't‘he compounds
reti nopath The && npounds 20 accor di n% to th
a

| APEREFIRY%al §6 hiPE appVPBLErBn FRPERESEr ebt HERETEPY of
chhedice iimf lthimaparhcdicsgases, such as rheunmatoid
arthritis or I1BD. Finally, the compounds according to
the invention can be used in the treatnent of
aéBondriggilayime toaeHb owslp ctirariiop| eehpr { +H) tupdfFpms of

2gnkbhapat qpﬁ%hﬁla%%@' 28 @kasald RSOkl thBtestine: UC
treatnment o obesi t The products according to the ,
i AYeRERSH1NES F Heitel s ) and Crohn's disease {CD). IBD is

characterized by an immune dysfunction which 1is
reflected by inappropriate production of inflammatory
cytokines, resulting in the establishment of a local
microvascular system. . The conseguence of this
angiogenesis of inflammatory origin is an intestinal
‘ischemia induced by wvasoconstriction. High circulating
and local levels of b-FGF have been measured in
patients affected by these pathologies (Kanazawa S.,

Tsunoda T., Onuma E., Majima T., Kagiyama M. and
Kkuchi K., American Journal of Gastroenterology,
(2001), Vol. 28, Pp. 96-822; Thorn M., Raab Y.,

Larsson A., Gerdin B. and Hallgren R., Scandinavian
Journal of Gasﬁroenterology, (2000), Vel. 12,
pp. 35-408). The compounds of the invention exhibiting
a high antiangiogenic activity in a model of
inflammatory angiogenesis represent a therapy of choice

in these pathologies.
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application in the treatnment of macul ar dégeneration,
30 in particular age-rel ated macul ar degeneration (or
AMD). A major feature of the loss of vision in the

agiel bobs/demsascul arization gnd the resul tBdiyFrR2006/000567
henorr hages, which cause major functional disorders in

the eye and which are reflected by early blindness. 35 |
REGETHy, t1e stldy of X he HASEREFT S iBFFol védviotviade - in

ph@!’i@iﬁi@}%rﬁsa.@maﬁl{d neeyes6yLasszat i ppobasserde Mutations
pos Ie to, denpnstrate the invalv nent of

pr G &5@1 1 5BF TR Bht ol BdiSes2 By VY FOFRs
20B6670BESD reddtedPCld megﬁ)OﬁﬁIibeemdfothaa genetic

| 35 ¢fe 's%%UC?gf?QQEQ d%%n?r%%.'}%'r%%qgﬁss oFod8le s&eﬁ%%on,

beén possi b roducts accor
t@UtCﬁJe FsnRffrifofenl seromken| , bngstbse ﬂechﬁ@uryﬁéss and

t B RRQRSSAIAD?Z 8tk 005 Ofgy iR & SsPh@FOhds . F@&A@erapr ®hese
t he praoducts of the |nvent|on can be uys

t PR Sor Whtden it S5t W@n‘o&&éﬁulg‘-‘g‘&élﬁn t%e FGF-3
p&btde@lﬂoaf tesEld | CANn@ar tdheeiherrapychdhdsopSabegausaH) ,

as shown t uct f ot
%V? c%, qﬁgia%ﬁﬁ(n/ ke?[ngleve‘?sgof ?F?culgghanatOPhorlc
pldanseileis&adurlk@H beemgt Hereapygomibue st adecarmdi o tivarflsm

apQiher, °$165ﬁe@§9§ft%ue %H 6““thé5sﬁgﬁéfﬁe@faEEgvatlon

invention i1 s | canent s nErlse oun of
f eEmahege oreaAPRaYFt |t@\4|ce§a|&>1%¢et ¥ |da}tﬂteérlzavaﬂtcm aof the

ph.@b%%%lﬂlﬁ@' theaciaiaiie afi qlgran*aasecménaiso Aalar R.

r at a solvate f t he compound of
RIS 1014 2L B Gkl F, ! vabln a.
|amént]DengreLHt es tm%)a,r meieut antrncormﬁsﬂ:ﬁmns Invest.,

C%&“igﬂg f‘#"’ﬁ; "GR8, COﬁQQH”d&I fSFHBBEnds

accor ent’ion. ese fhceuti c
cofpcdia i @ngenb BpRi sdiiah eekbibive a@os@tﬁgcml $teagetivity

O@%rZQHENHEHHWHfQSPrgL@@FtQot@%é'FG?“féEprEraand which
thus inhibit the dimerization of the receptor represent

a therapy of choice in these pathologies.

Furthermore, it is known that the adipose tissue is one
of the rare tissues which, in the adult, can grow or
regress. This tissue is highly wvascularized and a very
dense network of microvessels surrounds each adipocyte.
These observations have resulted in the testing of the
effect of antiangiogenic agents on the development of
the adipose tissue in the adult. Thus, it appears that,
in pharmacological models in the ob/ob mouse, the
inhibition  of angiogenesis is reflected by a
gignificant loss in weight of the mice {Rupnick M.A. et
al., (2002), PNAS, Vol. 99, No. 16, pp. 10730-10735).
Thus, a compound which is an antagonist for the FGF
receptors possessing a powerful antiangiogenic activity
may represent a therapy o¢f choice 1in pathologies

related to obesity.
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pharmaceutically acceptable salt, a hydrate or a
sol vate of said conpound, and at |east one
pharmaceutically acceptabl e excipient. 30 Said

chosen accordi to the pheeiRGe
forn?gggp?izy%%ﬂhod of adn1nﬁ§ ration desired (P2F9@50567
exanpl e, the oral, sublingual, subcutaneous,
i R avbseueat ithehyechoBsCityarmidhr FREIT pharmacological

t Ta3436 MBHY 1chK§&o§ErE§@éa|théOébﬁébuﬁ&QWbEth%S%ﬂesent
35 exci pi en which "are known to erson skilled in

t R&VeRHtLonphsy6e/ 69?6%“1@6‘ Pé:lT‘/ FR2DOCTERBERTT TIRE  anY

ph:a!’mﬁ(:ﬁiﬂrtei cehiefAnMess t kOrsigicCcdedrag toft h:asqmle&drﬁation -
ention,are referabl adnlnl ered.orally

ph( MigceuPrf 687 Cor%%%?‘f S5 o Ehdsehf é”hﬁ/kéntmgﬁces
f oretereda sedni nicstIrati ongteheclact | melaponati pbes whdcbe is

a@"@z{gﬁtﬁfeedcd L gy Uyt oaﬁ%@‘ﬁsiﬁakh%cﬁr%@ 23shion or,

m xture wth conventi ona p har maceuti cal carriers.
THe nagdpopritat Bathri ogigsi fsthvaahansgd ans Eenpemia, type.

f@hé@é”@$ﬁpoﬁﬁ@ée&%pr&@eﬁﬁ'QD aherepll Ul tNos68! edither
gel.ati n capsul es, o rs, ranul es and sol uti ons or

SEIETRI oS 1o Bb { KORPIBREIPY. BYihAy oftexafBPECRFiate
umhemmﬁheraﬁyauTMm tompbuﬁda aﬁ&dmmnmgumbatherdmngntlon

(e 1 nyept i on #21&'&%6:1%% et 119”“ an Co{?%éérgeﬂ{]e of

f%]|OMAng cofnpone ound @accor |ng to
iwmummlanrgdlmmetsol 2237528y agbgrgsclerosis or

ChHRetanRilpae f0 ”Feggeﬁ‘géi‘sSt ar:LCrh 18n8 ":reatment of
Hydr oxypropyl nmethyl cel Tul ose” 2. 25 Vagnesi um

ste&eare=3. getgtrie Sreséhe | FPBRLIGALAPES & ¥bachs pEpear
aSﬂ'ﬁ)@E@.@@ﬂﬂ'ﬁ@l tHb EQRPASgt i 6h amdiefdsad aabopeocatheses
nEdh9%¥E%5rtocoronary bypasses or other wvascular grafts,
and cardiac hypertrophy, or wvascular complications of
diabetes, such as diabetic retinopathy. The compounds
according to the invention also have application in the
treatment of chronic inflammatory diseases, such as
rheumatoid arthritis or 1IBD. 'Finally, the compounds
according to the invention can be used in the treatment
of achondroplasia (ACH), hypochondroplasia (HCH) and TD
(thanatophoric dysplasia), and also in the treatment of

obesgity.

The products according to the invention also have
application in the treatment o¢f macular degeneration,
in particular age-related macular degeneraticn (or
AMD). A major feature of the loss of vision in the
adult is neovascularization and the fesulting
hemorrhages, which cause major functional disorders in
the eye and which are reflected by early blindness.
Recently, the study of the mechanisms involved in the
phenomena of ocular neovascularization has made it
possible to demonstrate the involvement of
proangiogenic factors in these pathologies. By
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Anot her subject matter of the present invention is the
use of a conmpound of fornmula | as defined above in the
preparation of a medi cament of use in the treatnment of
3wodbeeeseergagqui ri ng nodul_ayizon of FGFS. AQFREbo6/000567
subject matter of the present invention is the use of

a conpound of faornmula | as defined abgve in the | ,
pFEPACHIIG & ol PRI CHIEMESD GRerPhRhe PPEATRERDSHLSLS
Shogi@nger St | thaxar thean arpssg Thhomaso hagbagiamhi ghat the
de%r?e of vascul ari zation,_.such,as |un br ast, 1o it
pPOSERCE SanF & edt® catF noha&S  arter 81HRI

i pdeceblet asbaseedul@t2006he07625vasdnlarization of the
PCT/ER2®06/ 000567 such as col on cancer and stonach
cancer, nelanomas, gliomas, |ynphomas and | eukemi as.

A conmpound of formula | according to the present 5

| PYeRheRMoeRd) Rehadslshstes edrakpre Qfvddt e kNat benused
wi.,th qne or nore conpound(s%w{)osses%l n% , .
AR i ODERREMSEE | (17t yPIRV SR IPDnBL ot PR oxie i
cpapturdls) (?eﬂigtheaﬁwi ﬁhembshe'mpqonm"rrﬂaat i by biethuse
treat.ment. with radiatjon us, . anot j : ;
6o e PRrRe Ty KRR on s R ASTICES o PE) B, RkEREon
ofanf dmpdcved tise déévadd afovelrdqulsnisigapianekts Snging
o] emgggeggb&qancer active principle(s) and/or with -
ragiotherapy. 15 Anot her subject matter of the present
invention is the wuse of a conpound of fornula | as

.dehiuged sbhavedingthe Nedat begn ofs aappaceaned subject

use_in the treatment of cardi oyascul ar diseases, such
ABCEEREr Gec oS I P Pbste dNTR LISt e 4Rt eRospuBTise 2
diseasesdr elfatfedntud at He 20 aomuddtaidmnsaihi ch tppedrtter
S que t fal L1 ];?JH%QIV r~r eses
aﬁg? glr ga%ha%%g r%ﬁlé:rlycta&yl asagecse or oeflﬁéé#&cga%% u?%%g S%also
ghahvdratecardcasoRypéet péphife compeaddlod formula I.
conplications of diabetes, such as diabetic

reti nopat hy. ,
According - to another of i1ts aspects, the present

invention relates to pharmaceutical compositions
comprising, as active principle, a compound of formula
I according to the invention. These -pharmaceutical

compositions comprise an effective dose of at least one

compound according to the invention, or a
pharmaceutically acceptable salt, a hydrate or a
sclvate of said compound, and at least one

pharmaceutically acceptable excipient.

Said excipients are chosen according to the
pharmaceutical form and the method of administration
desired (for example, the oral,  sublingual,
subcutanecus, intramuscular, intravenous, transdermal,
transmucosal, local or rectal routes) from the usual
excipients which are known to a person skilled in the

art.
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25 Anot her subject matter of the present invention is

the wuse of a conmpound of formula | as defined above

in the preparation of a nedicanent of use in the

t @b pBEfoPfs2schronic infla ary di seaseggyr/#6boépooose7
rheumatoid 30 arthritis or IBD. Anot her subject

matter of the present invention is the use of a
céisounsharmagentigal asAEITdd APbyvedFROFAANg to  the
p et QRveintd I GG PR E HaiSe ddnidiesddeat 1l o).

35 osteoarthritis, achondropl asia (ACH),

hypochondroplasia (HCH) and TD (thanatophoric

dyspl asiea) .pHARNORH0YOP5 comBo=i PLONER2006/ 6BB56present
Anot her_.subject_ matter of th r pt.inyventi is :
SR o a0t mil BT AESER FhEH Rpoble)  BREive
ppepacipiles of eamedi banenadofinisgened he im eat at ofunit
Pgaaihx-st%a%%glgerfo%w gl g h&&tg&et h%ieaesge}wentional

invention is t use of a conpound of formula I as i
dePPABGCENGHE A t hEaXBi8FAr at | ONDf a FRRACHTENRS of unit
Us8mihiksheat-ieat meBtmel comsyl s, degeneralbdnle SUEAbASt S,

age-rel ated macul ar. . 10 degeneration, (AVD). The

cHRI6E Bren SRR G 3P THD | SOLAELonCRBpulPE) powders,
admanudesat zad cenputiensecommesdegetssienst r am 0b@1 taken
7QQ.79,, There nay be specific cases where higher or 15

| ower aﬁsages are appropriate; such dosages do not

depart fromthe scope of the invention. According to

th?_ Usaal ¥ agkbpBiel hea dosage aRRRARELRLEibA €A6Hm of a
patient” i s deternined by the, physicgian accqrdin

t REMPRETA0 & SO TE M <2 r BRF oATVERE 158 1Tt %\B’i%ﬁi g%\n gozm

-t Ban2@omespeasehef fiohe odhice Riompaitride degree of

progr eagimg?;gngf tcgg,r%g}cﬁ%??? cH RLRSR N NVeBY! 8Mmng

accor di'ng n6t
Mannitol 223.75 mg
Sodium croscarmellose 6.0 mg
Corn starch 15.0 mg
Hydroxypropylmethylcellulose 2.25 mg
Magnesium stearate ‘ 3.0 mg

The present invention also relates to a pharmaceutical

composition as defined above as medicament.

Another subject matter of the present invention is the
use of a compound of formula I as defined above in the
preparation of a medicament of use in the treatment of

diseases requiring modulation of FGFs.

Another subject matter of the present invention is the
use of a compound of formula I as defined above in the
preparation of a medicament of use in the treatment of
cancers, in particular carcinomas having a high degree
of wvascularization, such as lung, breast, prostate and
esophageal carcinomas; cancers which induce metastases,
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aspects, also relates to a nethod for the treatnent of

25 the pathol ogi es indicated above which conprises the
adnmi ni stration, to a patient, of an effective dose of

awoC P eagcordi ng to thesnvention or mAgyrRbobéS000567
pharmaceutically acceptable salts or hydrates or

sol vates. 30 The foll ow ng exanpl es descri be the

PEEEEr aBP orF ¥R 0 FETICEE NP BRAdSS t PACTR o FHREF wi M lepemas.,
| B Eina@). 1TARSRmaeX 3N QeuMeniad. |imting and serve
only to illustrate the present invention. 35 The
materials and i nternedi ates, when their preparation

i & naompopkel ned, deemkiiewn Ii nakicbedatngr etor &he present

C i.ally aj.lL.a : inge La i .
Vo a0 o Lt by MR o SRR O WoRbhBarion
pMaEdr at W of ehe cORPSUNdFITWIhiR)a | BARSEPEENThe 2D
U%%@i@%gﬂd§€ﬁ¥@“%hﬁifi9§ EQrWH%§%|®né§dM:&mf@C@?ﬁotoxic
apparent. jin e exampl es” given below. Simlarly, Some .
CERPERIGS (57 f GHHRIFNISTAPY heOF ndeRO o corrpr At i auith
5 tirelemepdi atieth ofafisetiont hehpseparraitisr ogulbf Bet matter
co nds_of formula | .according.to the ipventj I

CRAL WY CREPBPTBWErVETROGT 1 87 ¢ THSt yi Ty Rar BorgPrEqid of
BEPrmydaz dt r aazdefingdoxattavss (Hk nethpliaatiop with one or
p honi 4m uor hatg. ; o IR0 ¢ )i MRty {th
s&gf%%xi déH&Es}ﬁggkll\/R és)(g%ﬁéf)a V\%lencr%easurse)d g% Br/{lﬁfer "
A¥aRéethes@PMHz, 300 MHz and 400 MHz devices. 15 - The
melting points were neasured on a B{chi type B-540

2§¥b%ﬁpr_ﬁg%%§ﬁgﬁﬁékg gcé ogﬁgr Tég%%l”fghégkfgh is the
use of a compound of formula I as defined above in the
preparation of a medicament of use in the treatment of
cardiovascular diseases, such as atherosclercesis or
post~angioplasty restenosis, diseases related to the
complications which appear subsequent to the fitting of
endovascular prostheses and/or aortocoronary bypasses
or other vascular grafts of c¢ardiac hypertrophy, or
vagcular complications of diabetes, such as diabetic

retinopathy.

Another subject matter of the present invention is the
use of a compound of formula I as defined abocve in the
preparation of a medicament of use in the treatment of
chronic inflammatory diseases, such as rheumatoid
arthritis or IBD. ‘

Another subject matter of the present invention is the
use of a compound of formula I as defined above in the
preparation of a medicament of use in the treatment of
ostecarthritis, achondroplasia (ACH), hypochondroplasia
(HCH) and TD (thanatophoric dysplasia).
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20 PREPARATI ONS OF SYNTHETI C | NTERMEDI ATES

Preparation | Synthesis of tert-butyl

i m dazo[ 1, 5-a] pyri di ne-6- carboxylate 25 3.37 n

(¥b 96087P0d72626f N, N-di net hyl f,or manm de di (tgint/#rRBUbY)d00567
acetal are added to 570 ng (3.52 mol) of

I m dazo[ 1, 5-a] pyri di ne-6-carboxylic acid [described in
BRAGGeIVERID 181 MakEeY | Of2(&E) PuSent WeveRypPnj hSa the
MslelrE of Sombohd dbietthpmuaama e @&eidedl a86v80in the
toluene and the m xture is heated at 90C for 6 hours.

3 BEPERESCEPOE Sl TEOL CROREAI gt MA% G Ge CAPRERERE Of
bubylsyi tacet al are again added to the reaction nmedi um

and the mxture is heated at 90C for a further 4

hours. The reaction nediumis poured onto water and 35
eRncadead spkjeatt hyatbeet afe theheusarnt ciprereior is the

SeRar Y£d baorg&%h?nef washed Wit R Sk AL eghagueQus th
sodi um chl ori de solution, dried over sodiumsulfate -

aRFePeERcEe MY Afe@ UMBEE CRBAREeTp e Uk, tiRet pRBBTERE ©F

| 512012006/ R ERbrat Hbn; PEhehR2QRH/ 09956/ 1ptedf i pdcular
bﬁFfiltratLon through a bed of silica, elution being
c ‘

SEEF TR R ¢ ni xture of dichl oronet hane and
met hanol (98/2) . After evaporation, 580 ng of a beige

b _er Sof 2 d'aS F PELNt R 7 vkl 5ES r oral
;aieﬁéi ridé%@?%mﬁﬁ?iég%éegsﬁﬁ ?;ﬁsségr iﬁ@t% ol to

| FoQyRighestrePE MpeBay! §xydi M dazalskbeS- ghoyei Hitther or
10 Stage A 4-(Benzy|oxy)-2-(ph|oroneﬂggléﬁggldlne :

1iewek @982865mBFF APRFPRMRLEHI FY agffed 0 1ot
2depa2t2E ram| rhef fdopd bedzWloxy)pyendion2- yidcording to

Tepaanghudp [Sessibed 1 nd QoM WBordtiiPe o cach
patient is determined by the physician according to the
method of administration, the age, the weight and the
regponse of the patient, and the degree of progression

of the disease.

The present invéntion, according to another of its
aspects, alsc relates to a method for the treatment of
the pathologies indicated above which comprises the
administration, to a patient, of an effective dose cf a
compound according to the invention or one of its
pharmaceutically acceptable salts or hydrates or

solvates.

The following examples describe the preparation of some
compounds in accordance with the invention. These
examples are not limiting and serve only to illustrate

the present invention.

The materials and intermediates, when their preparation
is not explained, are known in literature or are

commercially available. Some intermediates of use in
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46 m of dichl oronethane. The reaction nediumis

stirred at anbient tenperature for 18 hours and then
concentrat ed under reduced pressure. The residue

olbak pesldsy seaken up in a satuyrated aquec“#tf?@ihbﬂtﬁﬁboss7
carbonate solution and then extracted wth

di chl or onet hane. The organi c phase is dried over

séBeumrepATaicmme t keR coRPenNnist &F Jmrdiukadlicean also
PEESSIHRE a. ﬂlﬂapf}ﬁ/ﬁoaﬁ@% Qfl eIy |?Ct§§| whB$S become

spectronetr; ,= 234
12PRAEREN, be§ ﬁyﬁxﬁfﬁglf%/l?ﬁ%?ﬂaﬁ’fﬁn ”%Pba’(]ﬂér 7§cme

n&nhbouhdhemﬁmﬁdnﬁuﬁ&ﬁﬁtbanmhe mmwdﬁuﬂbn]céhgbefused as
S | [ ar dde ( 0

A b eI R D Bl e 1Ol ) i | ?89%?25%?%3%% othex
SCQQPOApdsnoaofmtm@ﬂadﬂcmqmqnﬁmnga thee incmntiom.
nmediumis heated at ref lux for 12 hours and t hen
concentrated under reduced pressure. The residue

obfathad PoichkérRldEYSi 45 M of nethanol. 7.5 ml 35
(89.90pom| X6 - &uk%Noﬂ#@dﬁﬁﬁ j.C aC|d sol ution are
added. eacti on _ne ated qu f

hour’s. B§?te% CREGEETE4 gfqe?ﬁﬁxy ﬁhﬁ %Br ﬁ?QaIe
obtainguosghbnhumrhexaﬁﬂwmnwphuaphaﬂean up in a WO

2006/ 094625 dlﬁéthgﬁcgﬁﬁ gﬁ@{OOOSG? sat ur at ed

r

aqueous sodi um ca nate sol ution. The aqueous phase
i s ext Fhet dMB t9PeatA  wegeat BeRERFEE PeBWEFHNPVance

sul f at QS@nﬂH{%heﬁo@)Ommah@I Qs oungey deaﬁit&@ pressure.

1.1 go e oil are collected
Spect St i (86 NBACHES VHETE TIASERE eRo % Higal ove
mol ) BF539[ detherzyl oxy) pyri di n-2- yl ] met hanani ne

(deschb d,i 5&39 FE%H#&ﬁg%fgmoﬂeaégre@w%ﬁ %ﬁ{dA§§lent

heat ed a ref ux fo ours
MSD1 device.

PREPARATIONS OF SYNTHETIC INTERMEDIATES

Preparation I
Synthesis of tert-butyl imidazo[l,5-alpyridine-6-

carboxylate:

3.37 ml (14.06 mmol}) of N,N-dimethylformamide di(tert-
butyl) acetal are added to 570 mg (3.52 mmol) of
imidazo[l,5-alpyridine-6-carboxylic acid [described in
Biocorg. Med. Chem. Lett., {2002), 12(3), 465-470] in a
mixture of 5 ml of dimethylformamide and 5 ml of
toluene and the mixture is heated at 90°C for 6 hours.
3.37 ml (14.06 mmol) of N,N-dimethylformamide di(tert-
butyl) acetal are again added to the reaction medium
and the mixture is heated at 90°C for a further
4 hours. The reaction medium is poured onto water and
extracted with ethyl acetate. The organic phase 1is
separated by settling, washed with a saturated agueocus
sodium chloride solution, dried over sodium sulfate and

concentrated under reduced pressure. The product 1is
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reaction nediumis concentrated under reduced

pressure. The residue obtained is taken up in 7 m of
1,2- dichloroethane. 0.6 mM (6.54 mml) of phosphoryl
Cloonbbe/6dmexa ved in 7 m _ofgql, 2-di chl or osdtyareoos/d&os67
added. After heating at ref lux for 4 hours, the

react,ion mediumis concentrated under reduced  pressyre .
aR¥Tie S K el Hrathier t Hikepual R nPefcREoPoMECRan&lution
Tmﬁ_i@fgg?m;jﬂﬁmw;%&vi/ﬂsh@drlnmwra Sﬁ_t diaht¢drageedane and
sodl um r ncar te solution,. drie ver sodi u ;
PSR S 2Eh e B AT R+ Sc 88 DpPls b Peige
0p@Wdgr ofame br obhadinkdi.s daElteicteed. pdhss : spEFComet Hy NMR

(Sichige). iag U ) N (RSG5 k)

s), 5B 31Hz. 49 ( SHSM) (18, 27 ( H,0%) (1H.8.93- 8. 27 (1H,
m Preparation IlIl Synthesis of

8- (benzyl gxy)i_m dazo[ 1, 5-a] pyridine 30 This conpound
ig—&@é&é&%\&&)rdi ng to the sane procedure as in
psgnaihasien dfl 7(-sbageyloxfyrdmiai gl 1,(5d ]35rmine of

1-[ 3- (benzyl oxy) pyri di n-2- -yl ] met hanam ne [ descri bed

in Inorg. Chem, (2003), 35 42(14), 4401] by

fornyl &tie@e With formc acid and then cyclization by
reacti gqn (w her_yl j -a brown
R T S e A
PET/ERFG06] DDO5S MMk s oS pddiigneh r ghtesidfpde® MAed to
2255 1tb NMR miteBy DMBO) [2- 2Befiitlosy) py8idin62281( dHthanocl

g
Vigeefy et G ofly BiRtpr et dsb ol b5 de2D i

46 ml of dichloromethane. The reaction medium is
‘stirred at ambient temperature for 18 hours and then

concentrated under reduced ©pressure. The residue
cbtained is taken up in a saturated agueocus sodium
carbonate solutien and ' then extracted with

dichloromethane. The organic phase is dried over sodium
sulfate and then concentrated under reduced pressure.
2.1 g of a brown oil are collected. Mass spectrometry
(ES+ Mode): MH+ = 234

Stage B

1-[4- (Benzyloxy)pyridin-2-yllmethanamine
1.5 g (10.78 mmol) of hexamethylenetetramine and then
1.3 g of sodium iodide are added to 2.1 g (8.9% mmol)
of 4-(benzyloxy)-2-(chloromethyl)pyridine ({(described in
stage A) in 60 ml of dichldrbmethane. The reaction
medium is heated at reflux for 12 hours and then
concentrated under reduced pressure. The residue
obtained is taken up in 45 ml of methancl. 7.5 ml
(82.90 mmol) of & 12N hydrochloric acid solutionr are

added. The reaction medium is heated at reflux for 16

~hours. After addition of ethyl ether, the precipitate

ocbtained is filtered off and then taken up in a
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(I mdazo[ 1, 5-a] pyridi n-3-yl) (3-nethoxy-4 10
ni trophenyl ) met hanone 11.5 g (0.053 nol) of
3- met hoxy- 4- ni trobenzoyl chloride and 7.8 m (0.056
mab) 2006 togst2lsy| ami ne are added-to 3 g (Oactﬂ&mob;/@ciossv
I m dazo[ 1, 5- a] pyri di ne [descri bed in 15 J. Chem Soc.
9 5)r, 2834- 2836 d| ssolved in g luti
THEBRES 0eFRARRYE ThE T Ur e RS ?PPFFed SRt ent ©

t eanpecatsurghdése 2 dhoexsradhedr edidth orthydi Lawesate, dried

cay %p;ioetﬁ% %efc? C%déie&dtﬂ%eswﬁs Ega{-.aa {zﬁﬁggg%eid%ced

en u IO OBt hane and & eatur at e
apresEs reodi U;lFringcaﬂPi)or?at bejgeut Poh. aFR GYafit Phasdlass

| gpeeRabRlced LY EER! Mddeg.: washed sdg h a saturat ed
aqueous sodi um chl ori de solution, dried over sodium

sul fate and concentrated under reduced pressure. The
resi dugtiaget @ken up in dichloromet hane and purified by

I h hab I
Zhihr oS TEE § 82, Bt g
hpmanﬂneleidesrlﬂlm (de- DwBEged. B1 (3R, 4p ml of

T B Lol e Ay Y oggia, o
E%eﬁﬁrtéenz megl ipmpyi Fccﬁc?l}q:%t %@ee henfé?epaegtiesﬁ Pressure

aggar di-ag; et hebtaiﬁeeduw desksh bag i m:exa;nmle bf 1,2-

ounds of fornul e crlbe int

bgFGgﬁg’E esi z8d ©38 a{gyI% df tR surp gEpPHoTYL
suh&bn:hdéeddhmsdaﬂre{il 5n aj Py | d:ﬁwes. (2deis.©hllme:d>atmane is
ati I pl j,cat ns 04613 WO,
ft‘lg'? I%\% trﬁ Jtr%xyal% n]iL'? %\gz%?/% %I onggg ©
2@66P©Q¢6251ed158n lP@PFR@O@@ﬁ-@@dSGdeFABE@IFCE’( PReRfure
RgnR3 J¥Rl tkBE150Q1 s then taken up in dichloromethane.
The organic phase is washed with a saturated agueous
scdium hydrogencarbonate solution, dried over sodium
~sulfate and concentrated under reduced pressure. 0.97 g

of a brown oil is collected.

Mass spectrometry (ES+ Mode): MH+ = 225; ‘H NMR
(dg-DMSO) : 5.092 (2H, s), 6.44-6.47 (1H, m), 7.07 (1H,
m), 7.08 (1H, s), 7.37-7.4% (5H, m), 8.17 (1H, s),
8.23-8.27 (1H, m)

Preparation III
Synthesis of 8- (benzyloxy)imidazo[l,5-alpyridine

This compound 'ig prepared according to the same
procedure as in preparation II (stage C) from 2.8 g
(13.25 mmol) of 1-[3-(benzyloxy)pyridin-2-
yl]lmethanamine [described in Inorg. Chem., (2003),
42(14), 4401] by formylation with formic acid and then
cyclization by reaction with phosphoryl <chloride.
1.74 g of a brown o0il are obtained.



10

15

20

25

30

35

(© 2 8-CO2Et H OV NO2 210 3 7-COREt H Ove NO2 196
4 6-C02Me H OV NO2 218 5 8-Me H Ove NO2 130 6 7-0Bn
HOw NO2 220 7 8-0Bn HOve NO2 211 8 7-Me H OV NO2

1% 280dpeeN¥3 data for exanples 2 to 8 inedmiMreobsAi 0567
presented in table I below TABLE |I' Ex. 1H NWR

(d6-DVBO) 2 1.43 (3H, tb‘%é 399(3H s), 4.47 (2H, qii‘o
7VEEs ( AReGYLoMRE 8. Pt SHICHT) (1R, @;2 NMR
(3ds-bMs04:0% (FH, (s, 4)40 §2¢h- q)za? @3, (dH, @).55-6.60

(183‘@525'}1 279‘828(%7;54%5 Ggf.%oénﬂH, -59)6,-7%799 ﬂﬁ, d‘)? 8.35

Q#H, EH s), 8.08-8.17 (4H n), 10.31 (1H, s) 5 4.01
(3H, s), 7.23-7.30 (2H, nm), 7.99 (1H, s), 8.04-8.04
(1H, m), 8.04-9.62 (2H, m, 8.14 (iH s) 6 4. 01 (3H,
s 2H, s), 7.10-7.44 (2H, m), 7.30-7.45 (4H,
m, 7.60-9.70 (2H, m), 7.74 (iH s), 8.03 (1H m,

8.12 (1H, s) 7 4.02 (3H, s), 5.42 (2H, s), 7.03-7.59

(E&E&l,e_7 24-7.30 (1H, t), 7.38-7.58 (4H, m), 7.97

( Xdmidazoe [@., %aﬂwr:m):.n-& -4 ) ((BHmehor-36- 9. 38 (1H,

”¥§3r2p§7n%§Wme%§a 02 (3H, s), 7.21-9.68 (2H, m,

78IRS R T . 054805 (2H, n), 8.14 (1H s) 10

WO 2006/ 097625 - 54 - PCT/ FR2006/ 000567 Exanple 9

Methyl o5~ (digB0azall. & a3 PyELHbRy 32 vh) €25B0AY¥L)1 2ehioride
and 7.8 ml (0.056 mol) of triethylamine are added to
3 g (0.025 mol) of imidazo[l,5-alpyridine [described in
“J. Chem. Soc., {1855}, 2834-2836] dissgolved in 100 ml
of 1,2-dichloroethane. The mixture is stirred at
ambient temperature for 2 hours. The reaction medium is
concentrated under reduced pressure and the residue is
then taken up in dichloromethane and a saturated
agueous sodium bicarbonate solution. The organic phase
is separated by settling, washed with a saturated
agqueous sgodium chloride solution, dried over sodium
gulfate and concentrated under reduced pressure. The
residue is taken up in dichloromethane and purified by
filtration through a bed of silica gel. After
evaporation, 7.1 g of a yellow solid are collected.
Melting point: 183°C; 'H NMR (d¢-DMSO): 4.01 (3H, s),
7.35-7.40 (1H, m), 7.47-7.54 {(1H, m), 7.%7 (1H, s),
8.06-8.11 (3H, m), 8.15 (1H, =), 9.77 (1H, d).

Examples 2 to 4

By carrying out the preparation according to the
procedure described in example 1, the compounds of
formula Ia described in table I below are synthesized
by acylation of the suitably substituted imidazol[l,5-
alpyridines {(described in international patent
applications WO 04/046133 and WO 03/070732) with 3-
methoxy-4-nitrobenzoyl chloride.
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nitrobenzoate 5 5.6 g (0.023 nol) of nethyl

5-(chl orocarbonyl )-2- nitrobenzoate and 3.4 m (0.024
nol) of triethylamne are added to 1.3 g (0.011 nol)

Okl BhEaZed762% al pyridi ne [degscribed |r1\bc¢$y§gb05/000557
Soc., (1955), 2834 10 2836] |ssolved in 100

1, 2- dlchloroethane The mxture is stirred at anblent
tenperature for 4 hours. The reaction nediumis
concentrat ed under reducedrapressure and then the

residue is taken up in

di chl or onet hane and a

sat ur_a_t_e_d_anl eous sodi-um-15 bic te—solution—7Fhe
or gani hase eparatgg se tllrg, %ashGMamuﬂmga
saturatg aqLeou sodiju %hlcrld solfut i %q £
over |sodi um qul fate and concentrated |under red é
pressure. Thg product |is purilfied by |col unm

chr onat ogr aprysgeo%'gki ca gel, |204glutifon ﬁbel ng c:@rlrol ed
out wth—di-chtorofrethane—After evapqgrattom, 31 of
a yelll ow3sol i|d7 af@:Bol|| ectled. | MBMei ng pdlQat : [151E6 1H
NVR (d6 VO] s 3:82,d 3 ). 7. 8fke’ 42 b 1. 236

7. 50754 (CTH—m O0—CIH %) 81 X —8:
(1H, |d), 58. 69 (ﬂHMed\ 8 ¥5 (14 OMp |o5N9273 I(1839)
Exanrle &0 tert7£@§ﬂl 3-[& (nvthgngcarbomxg) 4- 220
ni t r ghenzoyr [ m dazol I, 5-a] pyTn i di_ne- 6-car poxylate . 30
Thi s [conpound P& ai npr‘l accardP 6 tg t B 2game 211
process gas tthatr-glescri bed i n|exangl e |9 by, 176
benzoyTation of tert- bulyl

i m dazo[ 1, 5-a] pyri di ne- 6-car boxyl ate wi th net hyl
5Thehl aMacadboayl Jo2- néxanpbe]soaz e it tthe ipr esedde df are

oBrRPe AN R OB '] 63 o o a'B (3%

s), 7.76 (1H d), 8.05 (1H s), 8.12 (1H, d), 8.26
(1H, TABLE I' '

Ex. 'H NMR (d¢-DMSOQ)

2 |1.43 (3H, t), 3.99 (3H, s), 4.47 (2H, gq), 7.46
(1M, t), 7.66-8.27 (5H, m), 9.93 (1H, d)

3 |1.40 (34, t), 4.02 (3H, s), 4.40 (2H, q, 7.68
(1H, 4), 8.05 (2H, s), 8.15-8.20 (2H, m), 8.0 (1H,
8), 9.72 (1H, d)

4 |3.98 (3H, =), 4.03 (3H, s), 7.79 (1H, d), 8.04
(1H, s), 8.08-8.17 (4H, m), 10.31 (1H, s)

.5 4.01 (3H, sg), 7.23-7.30 (2H, m), 7.99 (1lH, s},
8.04-8.04 (1H, m), 8.04-9.62 (2H, m), 8.14 (1H, s)

6 |4.01 (3H, s), 5.28 (2H, s), 7.10-7.44 (2H, m),
7.30-7.45 (4H, m), 7.60-9.70 (2H, m), 7.74 (1H,
g), 8.03 (1H, m), 8.12 (1H, s) _

7 |4.02 (3H, s), 5.42 ({(2H, s), 7.03-7.59 (2H, m),
7.24-7.30 (1H, t), 7.38-7.58 (4H, m), 7.97 [(1H,
s), 8.06 (2H, m), 8.10 (1H, s), 9.35-9.38 (1H, m)

8 |2.47 (3H, s), 4.02 (3H, s), 7.21-9.68 {(2H, m),
7.83-7.84 (2H, m), 8.04-8.05 (2H, m), 8.14 (1H, s)
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d), 8.70 (1H, d), 8.77 (1H, s), 10.25 (1H, s) WD

2006/ 097625 - 55 - PCT/ FR2006/ 000567 Exanple 11

3-[3- (Met hoxycar bonyl ) - 4-ni t robenzoyl ] i m dazo[ 1, 5-

aly bb s fpese2sar boxylic acid 32 13 m (289@1&m6b3/@60567
trifluoroacetic acid are adde to 610 ng (1.43 nmol) .

- of tert-butyl 3-[3

(met hoxycar bonyl ) - 4-ni trobenzoyl ] i m dazo[ 1, 5-
a jen@ 6- carboxylate in 2 m of di chI or onet hane

X e i |rred .a a t er e
Yl urgI mﬁ#@ e@t’ caefﬁn%)rgfgd'
und@robmmm pressure and t hen the resi due obt ai ned
is taken up in acetone. The precipitate fornmed is

filtered off, washed with acetone and dried. 450 ng
of5-& el | 6W- 283 podier 0% omestindd. Rellchagrpsipabonyl) -2-

Z%Q@royélnlﬂlggte( d@n@N@?)Hé %9%(354 %1)7 I8 elHetd)lamine

)ares(7éa@§%+ Ho 1832@ (1HP- %}lz%oki(arrpﬂ% 12%@%%1 5-
5aﬂb@rg.€it1®bt maw%ﬂaé@omnl )CB{TI ORI mam[,(l) 215955), 2834-
r_l r non 1 Tr n a.

CERYEIC Qi dsdvad A bt (AP IR R ane . The
t edictiureana | s O rededt bpmbigbtnitenpetaums )fof 4 hours.
d 0 1.

f%%e”we%%%?%“ e B S %“ni phge£o:0d" Mokl Haucea
i BE@SSUEE, 5-APyr CHERe- 622 rbé?y""llldéleacﬂjslnt%eﬁl gip in

ta&&m%mﬂ@%h@e@cti aadredium kgtheated at aalﬂlgsufsor aodlum
Sgahou and t hen cool ed_.t o anbi ent terr{geratu e.

caybonatea Fot Wrd®Eou st o 1R TH ¢ P BdRGL %SsﬁFB?Fﬁ &3 by
aEEttadﬁgd anchdHweh thbtlext nactdaunatenhr ragdeous webHium

ngrla%et %to(:f‘lhut &'Ja% or g&Pi&?Eh%§rgal S ssb%ﬁq.{rr?t eguPﬁ’ate and

W't h a saturated aqueous sodi
Cnpgpeugrated under reduced pressure. The product ig

purified by c¢olumn chromatography on silica gel,
elution being carried out with dichloromethane. After
evaporation, 3.1 g of a yellow solid are collected.
Melting point: 151°C; 'H NMR (de-DMSO): 3.92 (3H, =),
7.39-7.42 (1H, m), 7.50-7.54 (1H, m), 8.00 (1H, s),.
8.10 (1, d4), 8.25 (l1H, 4), 8.69 (1H, d4), 8.76 (1lH, s},
9.78 (1H, d) '

Exa.mple 10

tert-Butyl 3-[3- (methoxycarbonyl)-4-
nitrobenzoyl]limidazo[l,5-alpyridine-6-carboxylate

This compound is obtained accecrding to the same process
as that described in example 9 by benzoylation of tert-
butyl imidazo[l,5-a]pyridine-é6-carboxylate with methyl
- (chlorocarbonyl) -2-nitrobenzoate in the presence of
triethylamine. A vyellow solid is obtained. Melting
point: 170°C; 'H NMR (dg-DMSO): 1.63 (9H, g), 3.89 (3H,
s), 7.76 (1H, 4), 8.05 (1H, s), 8.12 (1H, 4d), 8.26 (1H,
d), 8.70 (1H, d), 8.77 (1lH, s), 10.25 (lH,,S)
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35 solution, then dried over sodium sulfate and

concentrated under reduced pressure. The product is
purified by colum chromat ography on silica gel,

ehist bObs pedescarried out W gy a m xture ofc™MPrR2006/000567

2006/ 097625 - 56 PCT/ FR2006/ 000567 di chl or onet hane

and net hanol (98/2). 480 ng of an orange-col ored

solid are obtained. Melting point: 182C, 1H NWR
mawa@) 111.55 (9H, s) 3.92 (3H, s) 7.45 (1H, d),

90%;(-%(? (t?gl'x agr%(nggl) -%nlq') 2%(4 cfyﬂ?l_zénléaaﬁd FJ? é 1H,
[@]Mﬁl&ﬁ-@)ﬁmﬁmmﬂma@d m dazo[ 1, 5-a] pyri din- 3-
yl']1(3-net hoxy-4-nitrophenyl)net hanone 10 This

conpound i s obtained according_to the sanme process
t Ratt3d&dcr | Hocb 8 MexkhpPé tZidBwpsopreticuragid are 3dded
r%rran@qrdsemg St arthi.ag Hn@m 3- (3t:FEEt hO)&)érﬂ: ~butyl -[3-
n| tro tgﬁnzo zo[ 1, ridi Jﬁjgﬁar b@)sqe/énl C aci d
Y oﬁp”ﬁd'rtf 7Ry S r?‘“l ce of

teﬂtpyxtil:mmmls cArteldydw tzolim 2 snbbbdAi dédhlwbbmengane and
pQi At : LH N ) (9 2

(SRS g £00, (4 SRRt b e bqBbrgrtedl or 5

nrﬁOUSSIS ﬂ(lleH s$achiegz (peEdig)m ZOLExawpmgellﬂr%eﬁyl under
@c@g Ink%H%ﬂ)éﬂ@t9¥éi§ﬁéngktalned is taken

azo[ 1, 5 al pyri }carbonyl ) -2-nitrobenzoat e
25p544c§1 RFTEODS nﬁ%ﬁ)%ﬁca@ﬂﬁﬂces-f@e%ne[d(tﬂe?t tiltered off,
bwh@méaar kenyl ) agepehem ﬂﬂdo[drﬁe@] pysding 3of a yellow

SRR o e e a1 68 oPRitE 1 229055 OF NMR

' sddgulnmﬁqﬁrl e Y06098Hj ser,sidn78én (aH,) dh, 28ni040f (BO, =),

digngbhylhtor g de.o 4 e ol Xjureg i g Stigr gy atgaghi o, o),

10.26 (1H, s)

Example 12
Methyl 5-{{6-[{tert-butoxycarbonyl)amino] imidazo[1l,5-

alpyridin-3-yl}carbonyl) -2-nitrobenzoate

0.55 ml (3.96 mmol) of triethylamine and 1.07 ml of
tert-butanol, followed by 0.31 ml {1.40 mmol) of
diphenylphogphoryl azide, are added to 430 mg
(1.16 mmol) of 3—[3-(methoxycarbonyl)-4-nitrobenzoyl]—
imidazo[1,5-a]lpyridine-6-carboxylic acid in 20 ml of
toluene. The reaction medium is heated at 110°C for 3
hours and then cooled to ambient temperature. Water and
a saturated aqueous sodium bicarbonate sclution are
added and then the extraction is carried out with ethyl
acetate. The organic phase 1is separated by settling,
washed with a saturated agueous sodium <chloride
solution, then = dried over sodium_ sulfate " and
concentrated under reduced pressure. The product 1is
purified by column chromatography on silica gel,

elution being carried out with a mixture of
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temperature for 30 minutes, then 84 pl (1.35 mmol) of

nmet hyl i1 odide are added and the m xture is |eft

stirring at anbient tenperature overnight. The m xture

| ssoaebBEfoefbds0 pH = 4 wWith &y aqueous potASHIFKI088/000567
hydr ogensul f at e sol uti on and extract ed with ethyl

acetate. The organl C cghase IS wash with a saturat ed

aQIESIS LR | Hile BSFRRTOH, t(ﬂ%ﬁzbrleé Qvag of an
s @iaty s 1@ ands 6 DDE eNtakrat ebBiglated edugeliting point:

I R L

SI7| i4¢a, :Leiutd)o,n bedmg(THyrepd BubsSwWI(LH, d), 8.24 (1H, d),

d|c raQ ne. 75 0 red powder
are%lggt al rfe?lﬁ |\§E|Ffsl n p0|£I'n)t n%ggC@ g%{N (d6- I[II))I\/SO)
1.46 (9H, s), 5 3.33 (3H, s), 3.92 (3H, s), 7.57 (1H,
)z & @BH s), 8.06 (1H, d), 8.25 (1H d), 8.68

TH, 3. 76 77 (1 15 10,
NI A SR et 035 o i LY a3
y i arbaimtdhoxd- 4 i ichesinaiyel ) e thadomd

trifluoroacetic acid are added to 460 ng (1.01 nmol)

of methyl 5-({6-[(tert-butoxycarbonyl) 15

( mitiwy Igcandonold niglaziofdi%ed] pyeoddbng- b} thebenayk) process
niLropgnzoaseslnipedl A dCHAOBL hang,andfne  curtius

mxture is stirred at ambjent -t enperature overni ght.
Tﬁéarré@éﬁem?%dl um $EARHHR@Nt r at 68%UNnder PeddcEgthoxy-4-

phﬁ%&%h%nigyiﬂﬂﬁidﬂﬁbﬂﬁi§iﬁq ﬂﬂ&lﬂbﬂﬁuéﬁrﬁﬁﬁkllc acid

basl a atur ted ueous .sodi um
Sk e Th fhifiSents FitPRFIFRCe Of tert-
tba:dttlamuinet hang=1Tldve crcdard msph@lsﬁa:.sed/asmmmng @o:.nt

S r.at ed: C ol j on eny
d?foghd%gver}?gﬂg?u&dgﬁﬁf[%@e anhLd%r ggéht ;gat ed%hg er (38, =),
r éddeed(pPiesslre. 7380 nigtbf &)red ZbL povitler (3He ™), 8.15

ohtai n%q Mb|8t7| nggoignt: 183C, 1H NWVR (d6-DMBO 2.79
(3H, d) 0 (3H, s) 7.11 (1H, d),

Example 14
Methyl 5-({6-[{tert-butoxycarbonyl) (methyl)amino] -
imidazo[1,5-a]pyridin-3-y1}carbony1)-2-nitroben20ate

540 mg (1.23 mmol) of methyl 5-({6-[(tert-
butoxycarbonyl)amino]imidazo[l,S—a]pyridin-B—

vl}carbonyl) -2-nitrobenzoate in 10 ml of
dimethylformamide are added to 53.9 mg (1.35 mmol) of
sodium hydride (60s dlsper51on in 011) in 2 ml of
dimethylformamide, the mixture is stirred at ambient
temperature for 30 minutes, then 8¢ pl (1.35 mmol) of
methyl iodide are added and the wmixture is left
stirring at ambient température overnight. The mixture
ig acidified to pH = 4 with an aqueous potassium
hydrogensulfate solution and extracted with ethyl
acetate. The organic phase is washed with a saturated
agqueocus sodium chloride solution, then dried over

sodium sulfate and concentrated under reduced pressure.
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7.77 (1H, s), 7.82 (1H d), 8.31 (1H, d), 8.66 (1H,
d, 8.75 (1H, s), 9.01 (1H, s) 30 Exanple 16
(6- Am noi m dazo[ 1, 5-a] pyri di n-3-yl) (3- net hoxy- 4-
Nigo” 9BBEAYs- 4t hanone This caompound is obtpéF8k2006/000567
according to the sanme process 35 as that described in
the precedi ng exanple 15 b{) deprotection of the am ne

Y

of Theh e xHipands[ puriéied filtration through a bed of

b i06yGAr RO 2h NS 174 daz ek 1e8- alipy Widhn-d3-cHildrdmethane.
met hogé%-n troghenyl nmet hanone with trifluoroace 1.C i ned
W8 P00 09962538 58 TARSET, 000BET=T acPgS acPtained.
yotdimimepl pdins :obspt0ed 'whiNpR | sdsaMddled Ln4et hésH, s),

hydr.ach ide f i ng, poLnt: C 1H
( 6-%/56% zﬁe)mo{g%% I\@iﬁ: 9 14‘7(5?4, %%"7#9 (WES . s)
7.8 13H,d)d) 7.9723. O1H( 2¢) , P, 68. 13H(18) ,sB,-7§. ALH,5 ),
(H~-8) ampl e 17
I\I-JBFP?-?B(}@(% %xy- 4-ni trobenzoyl )i m dazo[ 1, 5-a] pyridin-6
- yl ] et hanesul fonam de 10 0.107 m (1.38 mmol) of

gl Qg de is added to 0.40 g (1.15 mmol) of

MESAm :

(6: Ol o[ 1, 5- I odin-3: : 34
MR ST A AR TG b S BRI SRR o

16 It aofbomyyli Jdinenidoadkesh 2emteC and the mixture is 15
allowed to return to anbient tenperature and is

stirred for 18 hours. The mediumis taken up_ in 130

nl.gf MIN ohydeséhlepireagetdcandcest raceehddeh dthy460 mg

aqet.ahe mmbl9 Opganifediase kS ((BSNQE ML BuR S BRE1) -

aqueous _sodi.um_ chloride solution,_then drjed . over
QTR B0 e SHP % G et PPk Y yly-2-
phesswbenzte g esiluesi al t @ifen dichlorcoprionys ebhdr, the
fil.tered off, shed. wi_th _isopropyl. . ether t .
O Db SRR e, B PRRED e el iRns gt
pGhet | r240CicktH MRlium is concentrated under reduced
pressure. The residue is taken up in water and basified

with a saturated aqueous sodium bicarbonate solution
and then extracted with dichloromethane. The organic
phase is washed with a saturated agueous sodium
chloride sgoluticn, then dried over sodium sulfate and
concentrated under reduced pressure. 350 mg of a red
powder are obtained. Melting point: 183°C; 'H NMR
(d¢-DMSO) : 2.79 (3H, d), 3.90 (3H, s}, 7.11 (1lH, 4),
7.77 (1H, g), 7.82 (1H, &), 8.31 (1H, d), 8.66 (1H, d),
8.75 (1H, s), 9.01 (1H, s)

Example 16

(G-Aminoimidazo[l,S-a]pyridin—B-yl)(3-methoxy-4-'

nitrophenyl)methancne

This compound is obtained according to the same process
as that described in the preceding example 15 by
deprotection of the amine of the. compound [6-(tert-
butoxycarbonylamino) imidazo[1,5-alpyridin-3-y1].(3-

méthoxy—4-nitropheny1)methanone with trifluocrocacetic
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(d6-DVMSO): 3.14 (3H, s), 4.02 (3H, s), 7.39 (1H, d),
25 7.94 (1H s), 8.02-8.11 (3H m, 8.13 (1H s), 9.B8
(1H, s) Exanple 18 '

No3 2685 MeéFene/- 4- ni trobenzowg im dazo[ 1, Spég AsziodsR060567
- 30 yl] acetamide 1.29 m (9.29 mol) of

triethylamne_and then 0,51 m (7.15 _nml ) of acetyl
clhd deP av&lage FAtD. 59 @btein$§ Mgk ofs salified in

( Gy nwm_}@&ld%a%fay%dlme&iﬁhg( o3.|51t 252°C; rzd{ NMR
met hoxy-4-ni tyophe met.han y

ofg‘i%,'é&&lééﬁl J o@hgﬁ ool o0t 5ol M Een T T2l e,
mxtan e (LH, aldowed .G -BeLAr n(2®, ami, en8 l1enpatht use, 9.41
an(q%i stirred for 18 hours. The nediumis taken up

in 06/ 097625 - 59 - PCT/ FR2006/ 000567 wat er,

basified with a sodi um bi carbonate sol uti on and
einadied w th di-chl oronet hane. The organi c phase i's

a saturated agueous, sodj Ior|
O -3 07, R B e et SRR S 2 %lePledm 8-
Cc#ldeddtidrrb ulnftaianiiieiced pressure. The product is
purified by colum chromatography on silica gel,
elution being carried out wwth a m xture of
diochitor ariet Hané samgheddet ofie ©86¥10)chBdBidg ofs a added to

| t l 5 -
N%Rélb‘(’)" Zghbﬁgognﬁog? al % 'é{)%lh'o":l%l&%'(z% '_[|1 % ?a@py@i'dm 3
(YR) @ met?wg%(‘lmltsr)op rud-srl@éﬁrswe n)hydsc%éﬂ(%de in
S)lO . 68r (FkisindExagied 9cdd mh)é.nd the mixture is

enzo Iam no) - 5- [ azo
JPd bre%%bqt e 3fent arbREpFiEF 2ad 1o seirrea
t ificat hysd al‘fDﬂESand['Hd‘laﬁledinﬁ]tdeﬁ.s rdkeargenpatimosiphermel abf 1N

Oﬁgh%r%cl%l&)%lgzg% c“ar?cﬁ e4x19 %ctgg wit Cﬁflgr cetate. The

enzoxazl ne- car bOI’] e are
agdegniic Preme (0. waFhed| yivh an‘ﬁaﬁzﬁﬁmeé appgeLg sedium

chloride solution, then dried over s_odlum sulfate anr_:i
concentrated under reduced pressure. The residue is
taken up in isopropyl ether, filtered off, washed with
isopropyl ether and then dried. 411 mg of a yellow
solid are obtained. Melting point: 249°C; 'H NMR
(d¢-DMSO) : 3.14 (3H, =), 4.02 (3H, s), 7.39 (1H, 4d),
7.94 (1H, s), 8.02-8.11 (3H, m), 8.13 (1H, s), 95.88
(1H, =)

Example 18
N-[3-(3-Methoxy-4- n:.trobenzoyl):.m:.dazo[l 5 -alpyridin-6-

yv1l] acetamide

1.29 ml (9.29 mmol) of triethylamine and then 0.51 ml
(7.15 mmol) of acetyl chloride are added to 0.50 g
(1.43 mmol) of (6-aminoimidazo[1l,5-alpyridin-3-yl) (3-
methoxy-4-nitrophenyl)methanone hydi‘ochloride in 25 ml
of 1,2-dichlorcethane coo_led- to 5°C and then the
mixture is allowed to return to ambient temperature and

is stirred for 18 hours. The medium is taken up in
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[described in J. Chem Soc., (1955), 2834-2836] in
100 mM of acetonitrile. After stirring at anbient
tenperature for 22 hours, the reaction nediumis 25

f ot 8h 66/ o gHE@ 5 €Si due obt ai ned is washed vpdiiyﬁtzhygmogss—,
acetate, wth water and w th acetone and then dri ed _

0.32 g (2.65 mol ) of NN-dlrrethyIpyrldlne4amne|s
a@@é@rt:o bp 7t ipd OWDPR AplSodifun Hel Garbepgsg| Fglution and

oRt2i3ed RPoyeLhn éibﬂdoﬁgmé@ﬁgﬁ@0|1@ﬁﬂ 89ghahief ﬁh&ée is

30 di net hyl formam de. After heat| r ef ux for

h¥@sded newielct Fon PREHEIATES & é’tf Tﬁ% RS d&@ °§:1de
washed iwint,h waten andrtiken doved Thediueductsul€ate and

if h h | | .
aresR Bar g cAPrred SHRuGePh BYRPRrEPe onde product s
dpchlidriedet Hane aotiumet haholomE@eoa@hl) . S 67sgldfaa gel,
y%&%qu% o0l i ﬂsghgso%é\f??Q? N%wﬁtng P&ﬁt a?ls%méﬂMVR of

(@Hchﬁprow%hamee@l'{dBWC%oner V%Of?l )1 ( %lr?é Ry, oé izyvélow

2%6./1@97%2%H g)QtE@EéERZO%./lQQLQ@W pb2ht : d) 258°¢§ (Pt NMR

9.15 H s),.9.83 (1
2556~ PSRt oma miad3fie, Su o1 PRI OByl FL 8- retiox e D
nizt. eaphenyl)nr&t,hammasncssl g3H0. 63 neL;aof(J&bdlst 10.62
ghat% are added to 9.8 g (0.033 nol) of
|n1daz$[1 5-a] pyridin-3-yl) (3-nethoxy- 10
4 ni trophenyl ) met hanone obtained in exanple 1 in 170
nhxgg qlal ggof orm foll owed,. dropwi se, by a sol ution of
f% 0-,036 nol)) of hraom ne in 15 F1 of chl or of or
twsth-a.r&. ém@?&ﬁﬁg’vﬁrﬂm T i ok SRR A
celpkarbenylf behadatfer oducti on, the m xture is stirred
15 for a further 1 hour at the sane tenperature. The
reaction nediumis poured onto a saturated aqueous
s6dRumlbi ¢ar bdmanelsol af i anr amchekamboe ecarwd t fthen, under

nitrogen atmosphere at 0°C, 10 g (0.035 mol) of 4-oxo-
2-phenyl-4H-3,1l-benzoxazine-6-carbonyl chloride are
added to 1.97 g (0.017 mol) of imidazoll,5-alpyridine
[described in J. Chem. 8Soc., (195%), 2834-2836] in
100 ml of acetonitrile. After gstirring at ambient
temperature for 22 hours, the reaction medium is
filtered. The regidue obtained is washed with ethyl
acetate, with water and with acetone and then dried.
0.32 g (2.65 mmol) of N,N-dimethylpyridine-4-amine 1is
added to 8.75 g (0.026 mol) of the vyellow solid
cbtained above in 50 ml of methanol and 50 ml of N,N-
dimethylformamide. After - heating at reflux for 22
hours, the reaction medium ig filtered. The residue is

washed with water and then dried. The product‘ is

purified by column chromatography on silica gel,
elution being carried out with a mixture of
dichloromethane and methanol (99.9/0.1). 3.67 g of a
yellow solid are obtained. Melting point: 218°C; 'H NMR
(CDCls): 4.05 (3H, s), 7.08-7.09 (iH, m), 7.27-7.29
(1H, m), 7.57-7.60 (3H, m), 7.76-7.81 (2H, m), 8.12
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di chl oronet hane. The organi ¢ phase is separated by
settling, washed with an aqueous sodi um chloride 20
solution, dried over sodium sulfate and concentrat ed

ung?,eﬁob ;21 gor essure. The r6%3| due is takle@r}#ﬁuloasgooosﬂ

.toluene/di chl oronmethane m xture and then purified by

filtration through a bed of silica gel, elution being-
cadM.edloutd W& h(kBi udhe. 9 A Bef1Bva bva?i 88, (RHz18d of?-88
2513;,ye¢d)l ow solid are collected. Melting point: 189C

1H NI\/R(CDClS) : 4.10 (3H, s), 7.23-7.29 (1H, m,

7.41- 7.46 (1H, m, 7.78 (1H, d), 7.96 (1H, d),

8 Ebnfip12) 20 2H, , 9.90 (1H, d) 30 Exanples 21 to 24

dedH éﬁ&l%iq'*éaxzan% SR ARG B L

_ deddricdpdenyl )meiikandneel ow ar e synt hesi zed by

brom nati on of the conmpounds of formula I (with RL =
35 in the presence of brom ne and sodi um_acet at e.

H)
WO - 2006 097628 magl) -ofbcpdimoareobace7arsABeder tpx2-8 g

R (18...03R2 nfd3 yMe bt NQimp@RAL [1( €)}-a? Hla&nC@Zyﬁ NG2 mkt2oxy -
22 H Br 2Me _NHCO-. Ph 209 23 7-

24 By IoMe RGNS OBt H%t s%%@%é?” ml

2bft ocBRdorofbahl e fdl hvwed, prda:zqm:er,é i nbyabhe ddlution of

29,28 pTREAY golf o MRGE (P TS o Rylrorn,

8t®@ (madiuyng  being pairtagned2at Godapnt 4t@8998ﬁltu§}3 On
c%%plegiﬁﬂuﬁerhe 1§Qroductlon, the mixture is stirred
for a further 1 hour at the same temperature. The
reaction medium 1is poured ontc a saturated agueous
sodium bicarbonate sclution and extracted with
dichloromethane. The organic phase is separated by
settling, washed with an aqueous sodium <chloride
solution, dried over sodium sulfate and concentrated
under reduced pressure. The residue is taken up in a
toluene/dichloromethane mixture and then purified by
filtration throﬁgh a bed of silica gel, elution being
carried out with toluene. After evaporation, 7.71 g of
a vyellow golid are ccollected. Melting point: 189°C;
W NMR (CDCl;): 4.10 (3H, s}, 7.232-7.29 (1H, m), 7.41-
7.46 (1H, m), 7.78 (1H, d), 7.%6 (1H, d), 8.14-8.20
(2H, m), 9.9%0 (1H, 4d) ' '

Examples 21 to 24

By carrying out the operation 1like the preparation
described in example 20, the compcounds of formula Ii
described in table II below are synthesized by
bromination of the compounds of formula I (with R; = H)

in the presence of bromine and sodium acetate.
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7.31 (1H, n), 7.58-7.62 (3H, m, 7.76 (1H d), 8.13

(2H, d), 8.82 (1H, d), 9.15 (1H, d), 9.28 (1H s),

9.89 (1H, d) 23 (d6-DVBO): 2.86 (3H, d), 4.01 (3H, s),

7 oiff m, 7.96-9.72.(2H n), 8. .
OBV () 6 00 (101 T 24 (Cboia) TR e 00se”
(3H, t), 4.11 (3H, s), 4.47- 4.57 (2H, q), 7.71-7.98
(2H, n), 8.18-9.85 (2H, MABIE I (1H, s), 8.47 (1H,
s) 10 Exanple 25

( 3- MetoxXy-4-Tii tTophenyt )y {jI- (4- et oxyphenyi)'ﬁ%iazo-
[ 1, 51 adpyr|i di ng3-yl ]jmekharfoner,0. 447 g %. 003 F1ee
4- et hoxyghenyl boronli c aci|d, 15 2.24 g (0.009 npb)n®f
K3PO#. H2O|land then Q.131 ¢ (0.011f{ nol) of

o
tetr kicl(tlri nhanvl nhocnhi nalnal | adi und O) arn arlngC-l) +t
T T U\\.l T TITT T TR LI I ) v, T AU _ull\ V, A o

T A% A% AYAA" | L~

0.85p g1(d.023m0l) |of B£1-| COsMe NO, 172
br ompi n,dgzol 1,.5- a riLdi n-3zyL) (3F X¥:.4 MO

D006) 686 deegn ) HYIBEL T Sl O TREAB b 209

ni t ropR@nyl 7 rEdKeMene Bbt 4i néaMg n exanplPe 20 fin 36ini
of dj oxang un( n |ar nana%mme. e m Xt urggis
heat udégt i':}f’]q{%gugfﬁf 1y %Ph t———T1he Cab?;%l%ll frech urrroib

poured onto water and extracted with ethyl acetate.

The S QupanitPhase iscagpaat ed by setliNgepashefll are
with a saturated _aqueous sodi umchloride solution,

dPrEFeFEA Wodddhhes A atk® kel concentrat ed under

reduced pressure. The product is purified by

filtration through silic ,-e|lution. being carried
~out with a 10 dichlorone?%%%§¢c§§lohexane (2/1)

m xture and then with dichloronethane. After

ev%ﬁpration, 0.850 g of an orgn solid is collected.

N 1.0 0 Ll AN

A f i P
YT TT 11 [SAANLLLYE TOJIC, TNIVIN L uo-= y y

ZL.O%l(EH,dssPMS@)123(-2H,H BH, 3)4137.4&47(-59, MHE, m), 7.92
1.54-7.198 4 1K) Mg 2% 95 2k d)s. ¢tb @088 1% (A (1), q)
834 (IH ), 636 (tH )9 81

22 (cncﬁ3): 4.08 (3H, s), 7.13-7.16 (1H, m), 7.30-
7.31 (1H, m), 7.58-7.62 (3H, m), 7.76 (1H, 4),
8.13 (2K, d), 8.82 (1H, d), 9.15 (1H, 4d), 9.28
(1H, s), 9.89 (1H, d)
23 |(de-DMSC): 2.86 (3H, d), 4.01 (3H, s), 7.76-7.96
(24, m), 7.96-9.72 (2H, m), 8.03-8.36 (1H, m),
18.36 (1H, s), 8.96 (1H, m)
24 | (CDC1s:): 1.43-1.71 (3H, t)}, 4.11 (3H, s), 4.47-
4,57 (2H, g}, 7.71-7.98 (2H, m), 8.18-9.85 (2H,
m), 8.22 (1H, s), 8.47 (1H, s)

Example 25

{3-Methoxy-4-nitrophenyl) [1- (4-methoxyphenyl)imidazo-
[1,5-alpyridin-3-yllmethanone

0.447 g (0.003 mol) of 4-methoxyphenylboronic acid,
2.24 g {(C.009 mol) of K3P0,.H,0 and then 0.131 g
(0.011 mol) of tetrakis(triphenylphosphine)palladium(0)
are added to 0.850 g (0.023 mol) of (1-
bromoimidazo[1l,5-alpyridin-3-yl) (3-methoxy-4-
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operation according to the

(1H, d) Exanples 26 to 58 By carrying out the

20 preparation descri bed

in exanpl e 25, the conpounds of fornmula |Is described

| Ryot 2bbE/dddeddel ow are synthesj zed by cougdt #@20bs/000567
Suzuki type of the brom nated conpounds of genera
formula Ii wth phenyl boronic or heteroar Iboronlc
deritraphasy l met hansars nektaingd cohdeKRERs © in 30 ml

(o3 aiysksnel hﬂ:@@i&a@a%&@orbeaﬂﬂoé’ﬁﬁéﬁél @Qfeorﬂi:ﬁ@ui'é is
the ¢ ounds t ﬁ talneg TABLE 11l Ex. .R Rl R3

CAEAFEL | Ak et iabF (0 MoBice The \FEactign | mekiin ie
2 pichiresdy lor@Ede uNCﬁZe:PCk(ztd Betd) PAc 266 wPHRdbaBylNa2€€at27 The

SR s VTR BAT 2R, 220013820 eg yign

NE2 tRdERRIE ) 222 B1 Nagodgum2 ¢hlgrd dey reefl usd orovedsed  over

P@g&%ﬁmﬁsd¥¥§ é%éﬁgx%éﬂ’$£@r£§e§aﬁ98é¥ reMR M pressure.
Pd(t-Bu3)2/ 232 thien Na2CC3 31 H phenyl

SNCRT PR PPh 34 %mﬁaz@o@y 3§lﬁtxaFFLear ogkesiEh OfFid Lica
NG&1Pd( PPRid)k i2A0 Nazdiy 33 He2rspédoxypbepyl OMEtNR2 a

P%&E%H%E%ﬁ%%%ane/cyclohexane (2/1) mixture and then with

dichloromethane. After evaporation, 0.850 g cf an
orange solid is collected. Melting point: 185°C; H NMR
(dg-DMSOQO) : 3.85 (3H, s), 4.06 (3H, &), 7.12 (2H, d),
7.41-7.44 (1H, m), 7.54-7.58 (1H, m), 7.985 (2H, 4d),
15 8.08-8.10 (2H, m), 8.34 (1H, d), 8.36 (1H, s), 9.81
(1H, d) | | |
Examplés 26 to 58
By carrying out the operation according to the
20 preparation described in example 25, the compounds of
formula Is described in table III below are synthesized
by coupling of Suzuki type of the brominated compounds
of general formula Ii with phenylboronic or
hetercarylboronic = derivatives, the experimental
25 conditions {catalysts, 1ligands, bases) being wvaried
according‘to the compounds to be obtained.
TABLE III
Fx. R R, R, R, Catalyst/ M.p.
o Ligand/ (°C)
‘Base or
| M.S.
26 H 2-thienyl OMe NC, Pd (t-Bus) s/ 206
| Pd.dba;
NazC0O3
27 H 4-pyridinyl OMe NO, PdClzdppf 230
 Na,C0o;




Nat CO3 34 H 3- net hoxyphenyl
Na2CC8 35 H 3-car boxyphenyl
Na2CO3 36 H 4-chl or ophenyl

OVe N2 Pd(PPh3)4 132
Ove NO2 Pd( PPh3)4 303
Ove NO2 Pd(PPh3)4 233

Wv%%oﬁoﬁé%scm orophenyl _Oys NO2 Pd(PPh3ﬁc“r/%§3006/000557

H N BOC- 2- (]VEN(IPd(PPhS)4M-H pyrro yl
faZC@ 46? 3 H3=threnytTOveE—NCEPa(PPh8)4—19%
2BNa2C@ 40| H 4- Rettié¥lpheny NH&S2h Dd(EJ@ﬁ?,}’ha 243 | 225
KBPO'H20 |41 H 2- net hoxyphenyl CC2Me N2 Pd( PRR3ES, 145
o e (ST IR TS e | s
Pd( PPh3) 4 98 K3PO4H20 44| H 2-thilenyl  CORMe INGRCBd
o P2 | T3S T Fomery, o E DR,y | 2o
PCT/ FR2006/ OOOSlﬁfenj(BPOﬁl- H20 46 H [4- net hoky- BAIRNGR
PdCl 2dppf [ 246 pyridin-3-y| K3PO4-H20 47| H 34f] E&Sl
co2ie—NeR 04——HPIO-48-7-
313- carlboxypheny|pidaey NO2 Pd|( PRI 4 [32810: Pd (PPhj) 4 187
NazCO,
32 H 4-fluorophenyl OMe NO- Pd (PPha,) 4 240
| Na,C0s
33 H 2-methoxyphenyl OMe NO, Pd (PPh;) 4 186
Na,C0;
34 H 3-methoxyphenyl OMe NO, Pd (PPhs) 4 132
’ Na,CO,
35 H 3-carboxyphenyl OMe NO, P4 (PPhi) 4 303
Na-CO;
36 H 4-chlorophenyl | - OMe NO, Pd (PPhj) 4 233
- Na,C0,;
a7 H 3-chlorophenyl OMe NO, Pd (PPhi) 4 233
Na,CO,
38 H N-BOC-2- OMe NO, Pd (PPh;), | MH+ =
pyrrolyl Na,CO3 463
38 H 3-thienyl OMe NO, Pd (PPh3) 4 194
Na,CO0;5
40 H 4-methoxyphenyl | CO,Me |NHCOPh| Pd(PPh;), 243
. K;PO,* HO
41 H 2-methoxyphenyl | CO;Me NO, Pd (PPhs) 4 145
K3 PO, * H,0
42 H 3-thienyl CO,Me NO, Pd (t-Bus)z/ 172
Pd,dba,
K3PO,HzO
43 H 3-methoxyphenyl | CO;Me NO, Pd (PPhs) 4 o8
K3PO, * H;0
44 H 2-thienyl CO,Me NO, Pd(t-Bus)a/ i35
Pd.dbas,
K3PQ,-H0
45% H 3-pyridinyl CO,Me NO, PAC1.dppf 195




CONHMe Na2CO3 49 7- CO2Et 3- et hoxyphenyl Ove NO2
Pd(PPh3)4 212 K3P04' H20 50 7- COREt 4-nethoxy- Ove NO2
PdC 2dppf 208 pyridin-3-yl K3PO4' H20 51 H

dvpabhexyipdrpsl Ove N2 Pd(PRR3)4 356 M&Q@%rnﬁ@oﬂooosm
4-1| uorophenyl CO2Me NO2 Pd(P 3)4 180 K3POX4- H20 H

ArmrethoxyT  COZMeNCE—PaC2appf—192—pyr a1~ dg%
3P04- HPO[ 54 'H 3-fluoro-4-1 Qve NP Pd( PPhR) 4K9HY. - H20

46”Et hoxyphenyl 4 Na2Bxy 55 H 3-dnaior opheny! | O™ Ripp£ 246
Pd( PPh3) 4| 214 NaZCGB 56 H 4- chl orfophenyl | COZ2Me
Bd( PPh3) 4| MBYE1diapiayipal 436 57 H 3- car hoxfapei:0

47 NHSCR1 Pd( BRES)41145 |[Mecdiad@CdB %®.H | Phrd{ EERNE 151

NCO2 Pg(PPh3)4 227 - K3P04'H20 [ The p nagolg
JQFI Mat i V- QS—ak-e ||garl |nst ec:rl r\f L”b3 O4.Hzo

48 clor r gspondBngatrboagyipheagilds. BEC 5 t &I0:- but oR@CBPhﬁnyl 328
5 EBﬁH data for exanples 26 to |58 in tpbl ey bpare

resefitettr—tabte—t+Ht+—betrow—WO2006109H625——65"

49 Fcrf@mnaﬁe@esmxymsmll | 1'OM&X ||H NOR (d6-BVEEFhor 212
M S. 26 4|02 (3H s)_ 7.24 (1H, t)|, 7.47-7. 6@ ﬁd@H’Hzm
807821 CtH—m- 7827199 %gH, M 8.5 (1

5049 &5 Y | ) 4gmqqhq@}¢ d) OMe NO, Pdélzdppf 208

pyridin-3-yl ' K3P0, - H,0
51 H 4-carboxyphenyl | OMe NO, PA(PPhs)s | 356
Na,CO;3 ‘
52 H - 4-flucrophenyl CO;Me NO, - PA(PPhs}, 180
7 K3PO4'H2O

53 H 4 -methoxy- COMe NO, PACl.dppf 182

pyridin-3-yl , K3 PO, * Ho0

54 H 3-fluoro-4- OMe NO, Pd (PPhs) 4 211

methoxyphenyl Na,CO,

55 H 3-fluorophenyl CMe NO» PA (PPh,) . - 214

' Na,C0O,
56 | H 4-chlorophenyl | CO:;Me NO; Pd (PPhj) 4 MH+
KaPO,; - H0 436
57 H 3-carboxyphenyl OMe NHSO, - Pd (PPhj) 4 145.
Me Na,CO3
58 H -Ph-3-COzMe OMe NO, Pd (PPhs) 227
K3PO4'H20

* The pinacol boronate derivatives are used instead of
the corresponding boronic acids.
BOC = tert-butoxycarbonyl

The NMR data for examples 26 to 58 in table III are
presented in table III' below:




27 4.06 (3H, s), 7.45-7.71 (2H, m), 8.02 (2H m,

8.04 (2H, m, 8.30 (1H s), 8.55 (1H, d), 8.69 (2H,

m, 9.84 (1H, d) 28 M+ = 364 29 4.12 (3H, s),

7w%22305}0§i%15'ﬂ 7.97 (1H, %9 8 15 (1FbcfﬁB326089000567
m, 9 (1H s), 8.68 (1H 9.25 (1H, s),

10 OO(lH d) 30 4.08 (3H,_.s), 747769(2H ,

7.76-7.83 (2H, ), 8 03TRBIE TXE' 1), 8.39 (1H, s),

8.47 (1H, d), 9.84 (1H, d) 31 3.92 (3H, s), 7.32-7.80

9H, ,18.34 (1IH, S), 1H .00 (1IH d) 32
( nQEJEQaH s) (7 35, 7) R NM& (égk @ig()«;\)z grghl. g4y )

d. 3024 1H| asp2 8338 (dH ¥)249.84, (14, d).83-3. 85 ('aia m) .
8¢

R R B A TS T G

(1H, d) 34)3. 865(53HI;LHS) s) 49056(3EHH sE) 7 02 (1H, m,

1. 42576 08, 2
g 8227(1H % ;’ {3, osg 3H EF 70y, g 692?? 10 ér_r% r%H‘/g
(|I1H, m |[8604, d:?H(SH\) 5)8. 304217, 65)(418- 79 , (¥H04d3, 08 .69
(4H, m H31 mé 1Ho .8k, (3u4001H, d),  9.84 (1H d) 37

07 (3H, T 45764 (4H—m, 8- 0-8703 (4H,_ ny,

g 328 11 MHT =2384 (1H_d) 9 84 (1H_ d) 38 1 18 (9H
S). #0243k Sha,6.43 (1ta2ay,s6. 63n,(Wh, M,97 (18, 4,

e R A S L L *s), 68

1.23-7. 2<>((LHH di) , 97285-THB5s( 3HLO . op, (11—181d()1H

179 1] 44 H .S
1958 TH (B @l 37 %gag, 785 B2 {175 LA
1.09-7. 1:3mW) 20@6/—@91@25 2H 660} , PETBERAOSS/ 0@)0568 47 (1H
d), 9.84 (1H, 4&)

31 3.92 (34, sg), 7.32-7.80 (9H, m), 8.34 (1H, s},
8.40 (1H, d), 9.85 (1H, d)

32 4.03 (3H, s), 7.35-7.62 (4H, m), 8.03-B.81 (4H,
m), 8.30 (1H, s), 8.38 (1lE, d), 92.84 (1H, 4)

33 3.85 (3H, &), 4.04 (3H, &), .7.11-7.51 (5H, m)},
7.64 (1H, d), 7.88 (1H, d), 8.05-8.30 (2H, m),
8.30 (1H, s), 9.81 (1H, d)

34 3.86 (3H, s), 4.05 (3H, s}, 7.02 (1H, m), 7.42-
7.60 (5H, m), 8.08 (2H, m), 8.35-8.3% (2H, m),
9.84 (1H, d)

35 4,08 (3H, s), 7.34-8.69 (10H, m), 9.79 (1H, m)

36 4,03 {(3H, s}, 7.42-7.65 (4H, m), 8.04-8.08 (4H,

m), 8.31 {(1H, s), 8.40 (1H, d), 9.84 (1H, 4)

37 |4.07 (3H, s), 7.45-7.64 (4H, m), 8.0-8.03 (4H,
m), 8.35 (1H, s), 8.43 (1H, 4), 9.84 (1H, d)

38  |1.18 (9H, =), 4.02 (3H, s), 6.43 (1H, m), 6.63
(1H, m), 7.43-7.56 (3H, m), 7.89 (1H, d), 8.03
(1H, d), 8.12-8.15 (2H, m), 9.83 (1H, d)

39 |4.09 (3H, s), 7.23-7.26 (1H, m), 7.45-7.65 (3H,
m), 7.81 (1H, d), 7.99-8.11 (2H, m), B.44 (1H,
m), 8.52 (1H, s), 9.84 (1H, d) '

40 (CDC1s): 3.94 (3H, s), 4.09 (3H, s), 7.09-7.13




(3H, m, 7.30-7.36 (1H, m), 7.59-7.62 (3H, m, 7.98
(2H, d), B.09-8.16 (3H, m, 8.99 (1H, d), 9.16 (1H,
d), 9.61 (1H, s), 9.98 (1H d) 41 3.86 (3H s), 3.91
e Y T L
e 7/]Q777 /’7'I ” , 79 Iﬂll
n), .8. 18 (334 8), &.230-7L136 djIHB. ém5 '(I/HS9&)7 6%, v3H, m),
[ 120 B B AR ey o
)49 n}1H3933.1.6(11.—H da) . 29181 (1K, @), 8:88 (3H, d)
1H§‘ld) é% i ( "5 17 H13s? 447 (1&-&7 M3 (583 m),
.90 (1474, HOSd 1H7 ngd(l' %64 4&1% 9@(3% 74-
:;_)_457(1145@@ ( 3, mHsdeﬁ (i, d), 8.44 (1H, d),
SEEEATHT Z)’* 533 (71@3 %466%4ﬂ9§nd%3H§ 2? 7378, (28,
3H, s), | PO8( 1k, (dJ)H, Tshl- 872@1 (2H, &), 8.65s(18, ),
j\ZH’Z.r?”%’ 8.7, Bdl §3M .80 5,1"'9 138 ,(9H84d§1"'
Y sax1H3 035 8285 (siH“ﬁ)oo 8(815r(§P-I,: d’)'b%g G, (Al 7.22
;) éS?'z.?;a(%]ng d), 8 8% (1He S)(4 9n§§, (é-HDl qg.H‘}Sd B8.18
Y. 73-7.1 (lliH d]ﬁ 87066-(511'“ ﬁ)IH 9rr$8 élﬂﬂ dS) 54 /’)l_l’
:T)1H4&h)32 41dyb )3H 8.534 (71F:L34g') .48. 351, (&M, 9. 68. 051, d)
$), 4.05 ?3@? g ?37 L %%40 §3H? b 7@6(@? 8.90
m, 7.46} 7154 dIZI—B 03, (JZH68s9 79.P8H(1H) . dB. 08-
2R, 3. 92 (2m, s), 7.44-7.60 (3H, m), 8.25 (lH, a),
8.44 (14, d), 8.45 {(1H, d), 8.61 (1H, d), 8.81
(1, d), 8.85 (1H, &), 9.24 (1H, s), 9.83 (1H,
d}

46 |3.93 (3H, s), 4.04 (3H, s), 7.00 (1H, d), 7.41-
7.61 (24, m), 8.05-8.13 (2H, m), 8.29-8.41 (3H,
m), 8.82 (1H, s), 9.84 (1H, d)

47 |3.93 (3, s), 7.11 (1H, d), 7.44-7.62 (2H, m),|
7.89 (1H, d), 8.25 (1H, d), 8.35 (1H, d), 8.51
(1H, ), 8.77 (1H, 4}, 8.89 (1H, s), 9.85 (1H,
d)

28 |2.85-2.89 (3H, &), 4.05 (3H, s), 7.70-8.78 (2H,
m), 7.73-7.78 (2H, m), 7.96-8.1 (1H, m), B8.06-
9.54 (2H, m), 8.32 (1H, =), 8.34 (1H, m), 8.35
(1H, s), 8.95 (1H, m), 13.2 (1H, m)

49 1.35-1.40 (3H, t), 3.86 (3H, =), 4.05 (3H, s),
4.37-4.45 (2H, g), 7.04-7.54 (2H, m), 7.46-7.54
(2H, m), 7.68-9.77 (2H, m), 8.08-8.09 (2H, m),
8.35 (1H, s), 8.65 (13, s)

50 |1.37-1.43 (3H, t), 3.97 (3H, s), 4.05 (3H, s),
7.15-7.75 (2H, m), 7.97 (1H, m), 8.10 (1H, m),
8.11-9.80 (2H, m), 8.30 (1H, m), B.30-8.75 (3H,
m)y, 8.70 (1H, m)




8.35 (1H, s), 8.65 (1H, s) 50 1.37-1.43 (3H, t), 3.97
(3H s), 4.05 (3H s), 7.15-7.75 (2H ny, 7.97 (1H,
M, 8.10 (1H n), 8.11-9.80 (2H, ) 8.30 (1H m
8, 30- . 8.70 (1H VO 2006/
P@/’F‘E?fd??@/(’gglasm 51 4, 0(7 (EHm s), 7.40- %%ggg(%ﬂ?%%c’,osm

E781/]/R|—|‘ Q".)Ql'l Q. A0 0O L

N

AY =

Np

]
T || 3 O FU~ J. O T, Ty

ISYOYEY PR VATG S g L A S P P Py
124-8.4p )(ZFE,,?& §H75m9 3 43t Bh, (8485m (1H ) 53

—02—(34 —394 6988252+

3827 6l3 (94, (BY, 8)28783637-A% (A g7 9: 63" 8¢9y (2H,

. 8.80 rﬁ)lH 3“7245é 3092(2(1~§H,m}5) 847@59(.314| @)H m), B.85
. 32-7. 41 m, 09 (2H, m, 7.82-8.09 (2H,
8.32 fﬁﬁ+ ‘mhy | 8 ?6 Q 84 (2H ) 55 A 05 /QH )

OO —E
N WW

o7

2437, 4bs (G4 (BN, B)57-7.62 (24, ), &.85-{135 03H, mw),

S A R A

.57-8. oo(zmﬂ,m)ma.goesm 36) (2H, m_. 8.53 (1H 1)

on e}
NN

% (1H37§%4?§38'7 4"r35°')é3§60%)(3"!* 5.7 7413215H67m ,

44 2H ,
m 7 85848 (A¥, (a;I, )3 (1821909, (3182 (1H,
§ g "3 §§ §C£3£31$iH 4Pl (3H, s), 4 16 (3H, s),

I

1

ND -

6~ (. 98 o, 272

5 1480518(€§H Sl}r) “ 78 251 TLE 500 ?E%fH My, 7 5%57(%%
hH 7SkeExamp! en)59 7.89 (1H, m), 8.08-8.09 (2H,
noxy-4-phtrphenzoyl ji mdgzgl1,35al gyridine- 6'

5.

(o]

—~ -
w

1

To
f—*mOO)/\\/—

DN =

PES TS

3.92 (3H, &), 7.38-7.61 (2H, m), 7.57-8.06 (4H,
m), 7.68-8.36 (2H, m), 8.53 (1H, m), 9.83 (1H,

m}

n
[}

57 |[3.13 (3H, &), 4.00 (3H, s), 7.35-7.67 (4H, m),
7.94-8.07 (2H, m), 8.26-8.44 (2H, m), 8.44 (1H,
s}y, 8.64 (1H, =), 9.3 (1H, m), 9.81-9.84 (1H,
m), 13 (1H, m) ‘ _
58 (cDCl,): 4.01 (3H, s), 4.16 (3H, s), 7.20-7.66
(2H, m), 7.29-7.49 (1H, m), 7.98-8.22 (2H, m),
8.01-8.18 (2H, m), 8.21-10.00 (2H, m), 8.55
(14, s), 8.65 (1H, s)

Example 59
3- (3-Methoxy-4-nitrobenzoyl)imidazo[l,5-alpyridine-6-

carboxamide

0.16 ml {(1.12 mmol) of triethylamine and then 0.45 g
(1.12 mmol).of BOP are added to 0.346 g (1.01 mmol) of
3- (3-methoxy-4-nitrobenzoyl) imidazo[1l,5-alpyridine-6-

carboxylic acid obtained in example 182 in 10 ml of
N,N-dimethylformamide. The reaction medium is stirred
at ambient temperature for 30 minutes, then 1.35 ml of
a 1N solution of ammonia in tetrahydrofuran are added

and the mixture is stirred at ambient temperature for




carboxamde 5 0.16 m (1.12 mol) of triethyl am ne and
then 0.49 g (1.12 mmol) of BOP are added to 0.346 g
(1.01 mol ) of '

3. (35 (v 4-ni trobenzoyl ) g dazo[ 1, 5- a] Feb56s Po00567
_cgéb%%)ib%%)gg?d obtained in gg]an'pl e 182 | rﬁ%bﬁmgfﬁo

N, N-di met hyl f or mam de. The reaction mediumis stirred
alBahbuzst tEmpepaegipitetesofarnadedis t hbhtersg @b and

athéhs%écgﬂé’ci‘ Qfi tAMRAE & | N o ety dhydeofur galabe asiedd is
and_the mxture is stirred at_anbi ent I{}ﬁﬁpgéagﬁ}rjgo{pr 02
Ver2besredzedeltisy PRt FROBDEY D00BEPR 18T Thé -
pregi pit at & fear nad:,i |)f,i 17 oed(THf and stbenswashddd, m),
Wit h r. 0.25 g.of yel low solid is collected.

5 I\/Er%ﬁﬁgagoi ﬁ?:' 389&9 1(aIHNI\/I§)(d6- DVMSO) : 4.02 (3H, s),
7.82 (1H, d), 7.98 (1H, s), 8.06-8.10 (3H, m), 5 8.15
(ﬂ: desl@02lo(%l s) Exanples 60 to 69 By carrying
0 Tt ccording to the preparation
dB¥cr idsetrHimexappre e tlfép%%b%%dsa(?fzorf@ngene?%l the
L ﬁfggh?ag%ﬁe&%é&ﬂb?@ %ﬁblseac%rﬂwflhw atResomesids of
y peptide_coupling_o e 3-(3;nmet hoxy-4-

10 nﬁ?P@E@ﬁzo‘g?Pwﬁ%aazBfl, -%ﬁ‘ﬁﬁ%iﬁ&eig@i’ oyl | £2AGY are
obiathedizadeanppeptiB2e ocotiheiBg( dfTet®xXx§-43 -methoxy-4-
nitrobenzoyl }im d 5:a . dine-_7--C. G ACi dg-ig
B O A
eeberined t hénpr eesavplef 1B2P asrcouphfng Peddefethoxy-4-

T i WLl i 1 ARt - b1 cid

PRGRGEIE T il g St el

15 cepheipeeveinopezaBPlerlfs) wit BT co2ieml 2c?
QMetNER@ 287the presence of BOP as coupling reagent.

TABLE IV
Ex. R R: R, R3 Melting
| | | ' peint

(eC)
60 - 7-CONHCH,CO,Et H OMe NO; 196
61 (R) -7 - CONHCH (CH3) CO,Me H OMe NO, 208
62 (8) -7-CONHCH (CH3) CO,Me H CMe NO, 207
63 | (S)-7-CONHCH (CH,0H)CO,CHs | H OMe NO, 204
64 6 - CONHCH,CO,Me H OMe | NO; 221
65 (8) -6-CONHCH (Bn) CO-Me H OMe NO, 230
66 6 - CONHCH,CH,CO,Me H OMe NO, 190
67 | (8)-6-CONHCH(CH,0H)CO,CH; | H OMe NO, 202
68 (S) -6-CONHCH (CHs) CO:Me H OMe | NO; 225
69 6-CONHMe H OMe NO. 237

20

The NMR data for examples 60 to 6% in table IV are
presented in table IV' below:




63 (S)-

7- CONHCH( CH20OH) CO2CH3 H Ove. NO2 204 64

.6- CONHCH2CO2Me H Ove NO2 221 65 (S)-6- CONHCH( Bn) CO2Me
H OV NO2 230 66 6- CONHCH2CH2CO2Me H Ove NO2 190 67

(@- : Hgglr% OH) CO2CH3 H
( %’%8@ %)C@M&‘ H ove
Ove NO2 237 20 The NVR data for
table 1V are

5o

NO2 202 Q»%T/Fnzoosmoosm
225 69 6- CONHwe

exanples 60 to 69 in

present ed iTRRIEHIE 1V bel ow. WO

2006/ 097625 - 69 - PCT/ FR2006/ 000567 TABLE IV Ex. 'H

N P T T I S R L

gm 8-(@%181%25%?['!1%”2,1:)8 §5421H(3s~p,, Q)Sg-ﬁcsn-a(ms (2H,

L' Jlall sia it M sl 7,5 0aT 1 hyos i gao 05

2H, nB,.18. 14HB. &) (2&I 5H) , (Husgss 609 (16+9n$4 (1H, t),

168,08, (4, Gy 9,0-9.73 (I ) 62 1 41 47

51 7.6948-734(02H3H)  0.053 8687 (aH, Sh), o S o (26,

)2"' 3”%% gvggeél'}" 7%) (2@1 16m 9. JeSOgsﬂ—l'é. (ﬂS)5$§H$ 69 (3Bl 15-

1 58118 162 r1Hm>tr)'é7591089 94(1(%H Mhy 98%(?2392"»1—?H 18,

M., 8.&6,(3Hyonp,. 78. O(J.:_ﬁa aa (1H d 64 3.71 (3H s),

4%1%')4,5 rr){H‘-"j‘.g 6‘%'(1@&8) Y5 5365 #F}H Sq og % 5)

. 74- 44780C2H59M) (1HY. 20-,7. 396@5& 78) | (27H74rr()J,H,8d§1:5 8.17

-0 (I2uS) my, 8.06-8.16 (2H, m), 8.59 (1H, s), 9.16-
9.18 (1H, d)

63 |3.68 (3H, s), 3.82-3.86 (2H, m), 4.02 (3H, =),
4.57-4.63 (1H, m), 5.11-5.15 (1H, t), 7.70-9.74
(2H, m), 8.06 (2H, m), 8.16 (2H, m), 9.01-9.03
(1H, d)

64 |3.71 (3H, =), 4.03 (3H, s), 4.12 (2H, d4), 7.82
(14, d), 8.02-8.17 (5H, m), 10.20 (1H, s)

65 |3.69 (3H, s), 4.03 (3H, s), 4.74-4.79 (1H, m),
7.22-7.39- (54, m), 7.74 (1H, d), 8.0 (1H, s),
8.07-8.17 (4H, m), 10.15 (1H, s)

66 |2.67 (2, t), 3.57 (2H, m), 3.65 (3H, s), 4.03
(3¥, s), 7.77 {(iH, &), 8.00 (1H, s), 8.07-8.17
(4H, m), 10.20 (1H, s)

67 |3.69 (3u, s), 3.84-3.89 (2H, m), 4.02 (3H, s),
4.60-4.65 (1H, m), 7.86 (1H, d), 8.01 (1H, s),
8.05-8.16 (4H, m), 10.25 (1H, s) |

68 |1.47 (34, d), 3.70 (3, s), 4.03 (3H, s), 7.85
(1H, d), 8.01 (1H, s), 8.04-8.17 (4H, m), 10.22
(lH, s)

69 (2.86 (3H, d4), 4.02 (3H, =), 7.83 (1H, d), 7.98
(14, s), 8.04-8.11 (2H, m), 8.15 (1E, s), 10.18
(1H, =)




8.07-8.17 (4H, m), 10.15 (1H s) 66 2.67 (2H, t), 3.57
(2H, m, 3.65 (3H, s), 4.03 (3H, s), 7.77 (1H, d),

8.00 (1H, s), 8.07-8.17 (4H, n), 10.20 (1H, s) 67

3 3.84-3.89 (2H, 4.02 (3Hpes) Fnzoos/ooossv
W@&W@f’?kﬁ? m, 7.86 (1H, 7? 8.01 (1H, s \
8.05-8.16 (4H, nm), 10.25 (1H, s) 68 1.47 (3H, d), 3.70

(Bkpmple 2003 (3H, s), 7.85 (1H, d), 8.01 (1H s),

83 933814&211641}' 4Ulumt1-8b%%zo§;1bt-ush G2 8816 dabo [1, 5-
(1 (1H, s), 8.04-S.11

(EJ-PYﬁ}d’-Eelg eanboas?mile 18 (1H s) WD 2006/ 097625 -

70 - PCT/ FR2006/ 000567 Exanpl e 70 |

3- (3. Met hoxy-4- ni t r.qoben d h ].daz 5
a?'igrﬂ“ﬁi Hé-85¢ &3arﬁ etx‘/}élﬁnsﬁL ﬁllhq%% 'Q,—Pf)\?%%n 30 1l
thEonyN, Nhﬂdlmledhyé.lfdarhhmd&o | awf added to 0.318 g

nﬁ@fgbnﬁ&gihf%{ 16 ﬁgﬁ?@?geg ﬁ?t?oﬁéﬁzgylfgmgéazo[l 5-

3- et benzoyl )1 m dazo
a?bwrddmesscaaﬁbﬁwuléCa@iCddokﬁ]%%Fé’tF# rF-%x%?‘fTb‘FlB:LﬁS%B?’ in

'ﬂo 49 ndrofgdiichh speetdieae. THe misdire | Scheakedsal at

10 ref lux for_2 hours, The reaction

di um
CORELHET APEA> BRUSE - e P AT ONTLBea L §Rsfgigentrated
o{ahaeae&edslo&sﬂﬂeﬂreﬁ@uﬁem Tofe ar@didoe ubboaiokd is added
m ne i n I ter :
E:{ n% errper at ur e %%8-‘2{1&&-{:6 %actdilg%g CierganﬁeS ln
cbﬂteahydreﬂuuader Af&erxedmwrpmgsgﬁr ambifnt espHRBrpEUTe

tf‘gﬁ dl“é) %N t@iéhkgéeﬁbﬂan{ﬁedlﬁﬁ OfdakicticRhdsetied under
W t aqueous ydroqggorl c.,acid oI uti on

angduRed V\ARW%GU%%turé‘%bé‘d a8 f&6¢Ss0dtBim cttﬁ T de in
S@iéhﬂ.@ﬁométh&ﬁeovmhe sadidi s uphase aedmmxeehtw:aﬂeda 1N

ettt s e SRR T gl TR Sl L

saturated aguecus sodlum chloride sclution, dried over
sodium sulfate and concentrated under reduced pressure.
The residue is purified by ceolumn ¢hromatography on
silica gel, elution being carried out with
dichloromethane and then a dichloromethane/methanocl
(98/1) mixture. 0.19 g of a yellow solid is ceollected.
Melting point: 176°C; 'H NMR (d-DMSO): 4.02 (3H, s},
7.39 (1H, t), 7.53 (14, 4), 7.83 (1H, &), 8.0-8.12 (3H,
m), 2.75 (1H, 4d)

Examples 71 to 74
By carrying out the operation according to the

preparation described in example 70, the compounds of
general formula Iu described in table V below are
synthesized by coupling the acid functional group of
the compounds of formula It with the corresponding

amine.
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silica gel, elution being carried out with

di chl or onet hane and then a di chl or onet hane/ net hano

(99/1) mxture. 0.19 g of a yellow solid is collected.
t 176C, 1H NWR (d6-DVSO) : 4. eRtboé 000557

hole Ll 4%%5@55 7.53 (1H, d?g 7.83 (1H, 5?&/8 £hoc)

(3H, , 9.75 (1H d) Exanples 71 to 74 By carrylng

out the operati on accor di I the 30 preparation

described in exanple 70, the conmpounds of general

fgrmotratpdescribed T nrabl e V bel 0w are Syntfiesl Z?gc

by Fﬁﬁpli g t h8 acid fud®ional Foup R P )

conpounds of-cf@mm&a It with theomerrespommzng asRe C

33 Wéqéﬁ’” /L%gé 2 .‘ (/(1\\ H;’&,IQFRZHB 6/{:0003%0&28 u§§9°c

72 7-7GONHR 'H-@MéiOZ 2798 73 7- ammve2| H Gk N2 184CC

ZAWTI-&%_ P 25=]; The I\/Bﬂgata quexarrpI es-hl
C £+4 1 H_ 18 2 raY . L

crIoTC— v o T ¥ boblll CO T 1T CUJI T CT UV,

TABLE V' Ex. 1H NVR (d6-DMBO) 71 2.35 (3H, s) 2. 85

n?l"_xl’s7c%‘gl{ 1%&43@05)5;{&“;@ %2% ﬁgﬁm ’1n(71E‘ébg)%H,V are

gPD8SenHE n}n72ah199V(3hel§yv 7.55-8.14 (2H, n), 8.03
(1H, s), 8.04 (1H, s), 8.14-9.70 (2H, m, 8.37 (1H
s), 8.58 (1H, s) 73 3.04 §1 4.02 (3H, s),
7.34-8.16 (2H, m, 8.02 &Fﬁg , 8.06 (1H, s),
8.15-9.73 (2H, m

EX. 1y NMR (ds-DMSO)

71 (2.35 (3H, s), 2.85 (3H, d4), 4.02 (3H, s}, 7.70-8.06
(2H, M), 7.74 (2H, m), 7.85 (1H, s), 8.12-39.73 (2H,
m), 8.55 (1H, s), 8.93 (1H, m)

72 {4.99 (3H, s), 7.55-8.14 (2H, m), 8.03 (1H, s), 8.04
(1H, s), 8.14-9.70 (2H, m), 8.37 (1H, s), 8.58 (1H,
s)

73 |2.04 (6H, m), 4.02 (3H, s), 7.34-8.16 (2H, m), 8.02
(14, s), 8.06 (1H, s), 8.15-9.73 (2H, m)

74 |2.87-2.89 (34, d), 4.02 (3H, s), 7.39-7.45 (1H, t),
7.82-9.85 (2H, wm), 8.05 (2H, m), 8.08 {1H, m), 8.22
(1, m), 8.79-8.81 {(1H, m)

Example 75
3- (3-Methoxy-4-nitrobenzoyl)imidazo[l,5-alpyridine-1-

carbonitrile

2.17 g (18.48 mmol) of zinc cyanide and then 1.07 g
(0.93 mmol) of tetrakis(triphenylphosphine)palladium(0)
are added under a nitrogen atmosphere to 6.%4 g
(18.45 mmol) of (l-bromoimidazol[l,5-alpyridin-3-yl) (3-
methoxy-4-nitropheny1)methanone obtained in example 20
in 160 ml of N,N-dimethylformamide. The reaction medium
is heated at 90°C for 17 h. The precipitate obtained is
filtered off, washed with water, then with a saturated
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74 2.87-2.89 (3H, d), 4.02 (3H, s), 7.39-7.45 (1H, t),
7.82-9.85 (2H, n), 8.05 (2H, n), 8.08 (1H, n), 8.22
(1H m), 8.79-8.81 (1H, m 10 Exanple 75

-ni t robenzoyl) dazo[ 1, 5- alR¥l/EgbH€s 000567
Sgéghodr\ﬁ/lral I)”é2 17 g (18.48 n?rg}) of zinc cyaél de and

then 1.07 ¢ 15 (O 93 nmmol ) of tetrakis

(egupheny| phdEphi redcaebonat emIDution sdded Vikder vgter -

n e ph rg 0 & 94 Grel1lSy 480mHEl Jard collected.

A%E?grrgrﬁn}lg%;o : EJ%pyrl di %reS @g;@; ) y 3 )
netﬁaﬁgﬁe - éﬁ'in4eQ5npﬁ§LZOs d

i n.38070k50f (¥ N- 6 Uethy1véovnam deLH,The) § eactsitore. 01 (2H,

medi u i,s..heate 17 h The or ipitate

0Bl i Ref®; 428y, @ersd‘l& \Nagl%édgvm?toh%\a}fe%% t hen

Wth a saturated WO 2006/097625 - 72 -

3%!&5&%%05@000567 aqueous sodiun1bicarbonate sol ution

ter After drying, % eIIo SO|Id
alb-2wineémédazoNdy B ﬁépyé‘.l#tm-irgfé @Hﬂﬁ%
%@&réﬁh&ngi)mezhﬁﬁnﬂe% (1H m, 7.76-7.81 (1H

Zigg73¥0 nﬁpe HE é% cesfﬁ$ éQrbon§@ ( d Qﬂen9479 ml

(12808 ROoAbUAZ @Fl, Benkpyhedone3-ipine3- ae¢ hedyled, under a
nit o henyl) 10 67 26. c umgq -
oai rgg?e anﬁq@}%}e% §c> 8% (@% Ego{n)no% &St 1
beneophwhdaeoil i ﬁeaéperrada@dB -yRddA -alet#w%gleﬁntro-

a%%%%?f?ﬁ@th&ﬁoﬁeg $H38a 294100 @&a&bie 20 in 66 ml of

m azoi al pyridin-3-yl) 0X % £
R ONof FEE FhERE S BLdrnah e s e e B | ke 3 | Binutes,
15, &k Ngdi(peishy hielnaraflez, Z\ft]ei:ssScﬂiphenglpbosﬁBlno) -1,1'-
n nut e

ZbEnaBﬁg?aiﬁHSnyl%ﬁ%ﬁphl%o?gl 17 2§|ﬁépht%dlene o of

thEns1d2ﬁegzy11@6naagbyone)dlpalladlum(o) are added. The
%éé&gwﬁnz}ﬁ'e'dq eaged O”ﬁéﬂ@@' | 2dikun0) rs-Addgsd  then

Feacti on rre fumi s ated for 3 hours and theg ,
concentrated under reduced pressure. residue is

taken up in a mixture of dichloromethane and water. The
organic phase is =separated 'by settling, dried over
sodium sulfate and concentrated under reduced pressure.
The residue. is taken up in 250 ml of tetrahydrofuran
and 135 ml of a 2N agueous hydrochloric acid solution
are added. After stirring at ambient temperature for
cne hour, the reaction medium is concentrated under
reduced pressure. The solid residue obtained is taken
up in acetbne, filtered off, washed with acetone and
then with ethyl ether and dried. 3.43 g of a brown
solid are collected. Melting point: 214°C; 'H NMR
(d¢~-DMSC): 4.02 (3H, s), 7.29-7.36 (2H, m), 7.96-8.04
(2H, m), 8.11 (1H, 4), 8.16 (1H, s), 9.78 (1H, d)

Example 77 7
3-Methoxy-N- [3- (3-methoxy-4-nitrobenzoyl) imidazo[l,5-

alpyridin-l-yllbenzamide




20 concentrated under reduced pressure. The residue is
taken up in a m xture of dichloronethane and water.
The organic phase is separated by settling, dried

r ul fate and conggntrated und I RALIEEE) 000567
8%{(2szsouorgt';oe/c(ij L}%é residue is fa gn up in 250@%’”0 / ‘
tetrahydrofuran 25 and 135 nl of a 2N aqueous
h§d?8chlor | %. Cinnsbl ufontragehydaadnearagd et i hgl” 9
a'(2ag’9' SAb1Y empet atphp f ahe ONRIdWS, LRBekeadd | Oﬁltrogen
medium s concentrated under red ed re sureI,l g
saFraspisrfue obt 4 e d i &4 e Am i Riacei BRENOXYDenzoic
fatiarednof o washed V\/iatchatmﬂ'ltmmdeand Rfr¢henswithing at

iﬁwﬁ\ééeﬁeg%ﬁf}%n%jﬁ%&%g. e SRR bR Yy L)

1002 (3H (S)amiin iR S6: (2 - S py7iabass 08) (SHTCRROxY~4-
f%é{%éﬁ%n% §§ %QngillE'o c?’ata:@ng§ H’H eﬂ%mﬁ@eaﬁém§ ddded

-nitraob enzo% glm azo} g
a?wrltélem 1tly¢]méﬁfaﬁedela/@%%¢omz ecc7gor ours.

F@HAFE%%QQHQQQQ%?lﬁ?7§s”tak5n05pﬂﬁh)aoﬁuxturixsf water
triethyl ami ne and the e

adedd eyttm’dera‘éeﬁ?*f?ogéq]i‘e a?ﬁ%@ﬁ%‘ér é:’%‘:‘lsoe Olg P9 rfg.'r ed by
neet}1ohg3- melatedbenzidilc  aci datmr2@ed cﬁqueous sodium
acﬁi%gllt rl e sol’% é%gl st ICEHZ%Q a&}/? "’?o%ﬁtur& enper Stk € and

f 5 AT nut es, _
(Q@aﬂﬁnbrntddzoﬂ{ludéra]lﬁﬁﬁu@?ﬁl PRASFGret A - Fesidue is

n%ﬁw?hsayl beEt hatqns, ob&ﬁfaﬁgtbgrsgawl ®n/6 sﬂmwedgel

hen the"m xture is heated r 20 hour a
TREUEARRL i on MR i s t A& in a M3t ure of Wikt er

1@1@Hﬂo£bﬁ¥bh§ﬁéf/ab6toﬁbe oA crplkasee.s Sephrdagedt an

b ttli h
robn ek S LA R S s
cbﬂ@éﬁtréﬁeﬂMﬁndédGMQﬂed pr83sufdH, THe /r ebi BRie (|3§‘1: - s),

p’ff%Ei ed oy gol urp &W@éog(@@-phym@n st lé£27 9gk m),
ion e|n éarrled out Wit

795810( m), B.11 (1H, s),sso (1, d4)

Example 78

N-[3- (3-Methoxy-4-nitrobenzoyl)imidazo[l,5-a]lpyridin-1-
yll acetamide

0.54 ml (3.84 mmol) of triethylamine and then 0.21 ml
(2.95 mmol) of acetyl chloride are added, under a
nitrogen atmosphere, to 0.8 g (2.56 mmol) of (1-
aminoimidazo[1,5-a]pyridin-3-yl) (3-methoxy-4-nitro-
phenyl)methanoné obtained in example 76 in 20 ml of
1,2-dichloroethane. The reaction medium is stirred at
ambient temperature for 16 hours and then taken up in a
mixture of dichloromethane and water. The organic phase
is separated by settling, dried over sodium sulfate and
concentrated under reduced pressure. The residue
obtained is purified by column chromatography on silica
gel, elution being carried out with a
dichloromethane/acetone ($4/6) mixture. 0.523 g of an
orange solid is collected. Melting point: 256°C; H NMR
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di chl or onet hane/ acetone (99/1) m xture. 0.618 g of an
orange-col ored solid is collected. Melting point:
167C, 'H NWR (d6-DVSO) : 3.87 (3H s) 4.02 (3H, s),
7. 7.41-7.49 (3H, . [.63-7.66ctr2FR2006/000567
wg%%%#é’s%z?w M. 8 11 ( H "s). 9. 80 (1H;2 ket
Exanpl e 78
N(A8-OMEQNet h8xy44- RH r oBenz dylO3 n{%l%zoﬁi '5-013R17 - 1(2H,
myI]acgham dg 25;10 EA mg . 03. §4uymel)), of, 7= i@hylani ne
and t hen ( . rmol) of acetyl chloride are
added, under a nltrogen at rmsphere to 0.8.9g (2.56
NExampbé 79-
AT ok 1, 5 . \ 5.
R P PhERE 2t e BbBAERYY T - Yine by TRl 1Rt =
3QlpyeidinhBovdémrkhancmge reaction medi umis stirred
at anbi ent tenperature for 16 hours and then taken up
a mxture of dichloromethane and water. The
ﬁ%%EcAphase is separated by settling, dried over
sppz Pgn-sui Eaterans- [aorqeembmhb&gir 4Radtrobdneegl) -

| ified by
CHROAREER onar bBY by oA S PEATHEIR Ll O Y ng

Chnis edompbuwﬂt hsa prmp@me@r @mdxahe‘lmdm dHee (Sa$)process

K%%tl ng 0| nt: %’5%%: §HH(;'El‘{l\?%lii\%% zfogOG ig)?gg@_laltgehquf t.29

P/ wzmlboos@ (v mideza bl (3rpl RYyridin-F3pd) (3-

rsﬂetﬂoﬁg q- ﬂﬂtfgbhen?lhmétﬂéngnQS (3hbdﬂ%ch8099délH with

(SABINRRSRR R SOV Protndr AAPRAFFRRGREBEL 2 the

appysénta- 3fykkdethaiandnSTAGEOR g of a yellow solid are

ZoRe 211 %qf' 5%%1%1'}1'9[ Z%,}g%n{ret BORY%A- ”ﬁﬁﬁ%&: 5 'r)MsogQ 4.03

i mdazo yl]acet arti de oun
pt¥par &d ;actot i hgdTo (b sahe r-&deds 55as! %Iﬁat m) -93-

desgs i bed, i) exampheg781bY2aCYRaLi on7ef (1n? @)

STAGE B | |
0.121 g (3.03 mmol) of sodium hydride (60% dispersion
in o0il) is added, at 0°C, to a solution of 1.03 g
(2.52 mmol) of 2,2,2-trifluoro-N-[3-(3-methoxy-4-nitro-
benzoyl)imidazo[l,5-a]lpyridin-1-yllacetamide in 35 ml
of dimethylformamide. The reaction medium is stirred at
this temperature for 1 hour and then 0.189 ml
(3.03 mmol) of methyl iodide is added. On completion of
the introduction, the mixture is allowed to return to
ambient temperature and is stirred for 20 hours. 20 ml
of methanol and then 0.523 g (3.78 mmol) of potassium
carbonate are added and the mixture ig stirred at
ambient temperature for 2 hours. The reaction medium is
poured onto water and extracted with dichloromethane.
The organic phase is separated by settling, washed with
water, dried over sodium sulfate and concentrated under
reduced pressure. 0.86 g of a red solid is obtained,
which so0lid is salified in the hydrochloride £form.
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(3.44 mol ) of (1-am noim dazo[1, 5-a]pyridin-3-yl)(3-
nmet hoxy- 4- ni t rophenyl ) net hanone hydrochloride with 15
trifluoroacetic anhydride in 1,2-dichloroethane in the

i ethyl am ne. _1,08_g of a yeldcawrsobaé/o00567
PGSR o3 eat! MY ng poi nt 792280 1H NMVR ( d6- DI\/SO/)
4.03 (3H s), 7.43-7.47 (1H,_m, 7.51-7.55 (1H,
7683-mg. 99of 2H,a n) ,re8l 045118 (2RTe) Ob’t%neﬂH E&e%mg

'S;gé%tB Qod3d; 911(13N1Q§ meplpmed) sodi. em hoc-;dirl os) (60%4 (3H,

spersion_ in oil added at OC 0 so ut L on, gf
15b8 g 3827535migHy % ﬁ ; g Eb Lf! e,
292a2- t1uf | goro- N—[3 (3- nethoxy-4-n|tro 25

benzoyl )i m dazo[ 1, 5-a] pyri di n-1-yl ] acetani de in 35 n

of di nmet hyl formam de. The reaction mediumis stirred
aExampile B@nperature for 1 hour and then 0.189 i

(,f@ 93. Wokétﬂaxgeahxht&eﬂeﬁegfya_)aqae&zm , o R itin - 1 -

the introduCtion re is allowed to return
tplbpeshpresrlfenp@ideure and is stirred for 20 hours.
200m of nethanol and then 0.523 g (3.78 muol ) of

t b d d I t
PPLESSAVT: . 53 BRNAY° B RO RNLIE M UR® wncer a
rﬂattbgannadmusphsrepamradUamEem&uwﬁeamﬂ &2%€rakpeld-473 g

é£h3g|8 |gyon%&hanﬁl éﬁﬁﬂﬁf%P&QQﬁTf 9h§?§y£§d1n 3-yl) (3-

parat e sett| dried over
Svelfbaryatt at ranbeny BAERaReRSNBYATOFBIgESde obtained

PE &S UKo 1R 86 9iAf 12 mad sel ighidd ai oad,comfliedion of
solid 1s sallfled inthe h%grochlorld for

VO
oBBe/ dFFESSuctinon, Py FRIFEEFS00567216 %e% 5§ TP O
s@inbdeﬁte t@b@almed,rel\/mrtd ns poipted20RE 3IH hivMRites. The

nfea‘ti)ys 8. o@g%%‘&i%H £, gboq?rl#H un@e@f 89?9?-1711 15 oE =¥
ExpdpbehB8Oric acid and extracted w1th ethyl acetate The
organic phase is washed with water, separated by
settling, dried over sodium sulfate and concentrated
.under reduced pressure. The solid residue obtained is
taken up in isopropyl ether, filtered off, washed with
isopropyl ether and then dried. 0.40 g of an orange
solid is collected. Melting point: 231°C; 'H NMR
{3;-DMSO) : 3.24 (3H, s), 4.02 (3H, s), 7.40-7.44 (1H,
m), 7.49-7.53 (1H, m), 7.88-7.92 (1H, d), 8.00-8.07
(2H, m), 8.26 (1H, s), $.75 (1H, 4}

Example 81
(4-Amino-3-methoxyphenyl) [1- (4-methoxyphenyl) -
imidazo[1l,5-a]lpyridin-3-yllmethanone

0.167 g of 10% Pd/C and then 2.1 ml (21 mmol) of
cyclohexene are added to 0.835 g (2.07 mmol) of (3~
methoxy-4-nitrophenyl) [1- (4-methoxyphenyl)imidazo[l,5-

alpyridin-3-yl]lmethanone obtained in example 25 in
30 ml of dioxane and 10 ml of ethanol and the mixture

ig heated at reflux for 7 hours. The reaction medium is



N-[ 3- (3- Met hoxy-4-ni trobenzoyl )i m dazo[ 1, 5- a] pyri di n-
-yl ] met hanesul fonam de 10 116 ul (1.49 mmol) of nesyl
chloride are added, under a nitrogen atnosphere at a

t 5C, to 0.473 1.36 I
8g%§éﬁfﬂ- gg%o[l 5- g\]pyrld|§1}63(-yl)(3[nTO Jpc¥/¥R2006/000567

nethoxy 4- nltrophenyl)nethanone hydr ochl ori de _gbt ai ned |,
i noededpl ends fAaltared othapumli nsalon caRBl effdhrgte 18

1éoht%§ kRLERAUCLEABY tPSdﬁbéIiurﬁréés@i-é owerhd 0 prefdiidt  is

lent tenperature agl s stirred for 30 nutes el,
TﬁErlﬁéﬁétléﬁ’neﬂ?%ﬁm?s FEEPBREAHEEP Y5 ™ of 52 9
hédﬁ@@bhoﬂ'iefllr@pi r.daﬂﬂﬂe@xbﬁacmdh vi t tobtéye /ackeyht ecetate

5 2052400 PP o tUel o ulh SHTALE S e Bhckined.

cOhee rpr@iwu:jt dsd esal:eﬁl,@@dbm etissgelutiien sgffi ¢che powder

r bt r r 1
{ EPEALBSANAI 13 AREphalid LARR BB SiheTor 3.8 m

dr(zeé @qn@vgléﬂtah oPANgEY FBIFEPTRLIGHT e@Ef 12 ethyl
MekhieRg DOFddr 24dCtioH Nﬁ?85h§ﬂ6eEMaa, t1e 24redkipitate

10 n?bt‘?l@@g? @ %i#ea?d sto: g"%%hr%zﬂltﬁg e@@e(i{é{l&?r and

Sthef. HriEd, d)SEXagpbé &l pollow solid is collected in

| Ba o R RE T h e | MeteE °5¥EH€”V'33%‘%"&)%H =

PAAE GO} herd B51 thH(ZF mm$)%f 3é{ycl%)hexén§ argt#, ),

aqd% t702% 83549 @@ 077mEBLYy . @b (&B) m), 7.96 (2, 4),
nmet h oxg nltropheny % -(A4- neﬁgoxyphenyl)|n1dazo[1 5-
i’

15 af pyBi&i-R3-\PH nY haiforé dithi f8d in example 25 in 30
m of dioxane and 10 ml of ethanol and the m xture is

heat ed . at Iu>§ for 7 hours. The reaction nediumis
v&ﬁ%ﬂ@éﬁée&éeé———ia - PCT/ FR2006/ 000567 cool ed and

f Byt erartshimaughotil ¢ thEhe ¢pérabieni s aceorcdms at'edl the
gg?ghﬁ&sé%ﬁd L ﬁs&a The &E%Jfé 45, PuEl fddbdnds of

chronato%ra on siljca_gel

20 general formu ‘described” in table VI below are
synthesized by reduction of the nitrofunctional group
of the compounds of formula Ia with cyclohexene in the

presence of 10% Pd/C as catalyst.

25 TABLE VI
Ex. R Ry R; | Rs salt Melting
: point
{°C)
82 H H CO,Me | NH, - 195
83 6-CO,Me H OMe | NH, - 179
84 6 - CONH, H OMe |NH,| HC1:0.4H;0 224
85 H CN OMe |NH, HC1 224
86 H NHCOCH, | OMe |NH,| HC1l-0.4H,0 237
87 7 - CONHCH,CO,Et H OMe | NH; HCL 219
88 (R)-7- H | OMe |NH,|HCl-1.42H;0 192
CONHCH (CH, ) CO;Me '
89 (8)-7- H OMe |NH,|HCl-0.65H;0 190




elution being carried out wth a tol uene/ethyl
5 (97/3) mxture. 0.760 g of a yellowsolid is
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é%l O’Q‘SX$EBL{E‘[‘]V}J%1,3'F§’IR131-’E

82 H H CO2Me NH2 - 195

179 84 6-CONH2 H Ove NH2
HC1. 0. 4H20 224 85 H CN Ove NH2 HC1 224 86 H NHCOCH3

CO2Et H Ove NH2

HC1 219 88 (R-7- H Ove NH2 HC1.1.42H20 192 CONHCH

L IO

b O0EAS76DE ?37%38_5}Tr¢;¥%h% nz&%BMgngO o

82 3.87 (3H, s), 6.91 (1H, d4), 7.19-7.22 (1lH, m),
7.30-7.36 (iH, m), 7.85 (1H, s), 7.96 (1lH, d},
8.43 (1H, d), 9.12 (1H, s), 9.69 (1H, d)
3.87 (3H, s), 3.94 (3H, s), 6.71 (1H, 4), 7.6l
(1H, d), 7.89 (1H, s), 7.94-7.98 (2H, m}, 8.25
(1H, d), 10.27 (1H, s) |
3.89 (34, s), 6.82 (1H, 4), 7.65 (1E, 4), 7.85
(1H, s), 7.94-7.98 (2H, m), 8.21 (1H, 4d),
10.15 (1H, &)
3.88 (3H, s), 6.82 (1H, d4), 7.33-7.39 (lH, m),
7.61-7.68 (1H, m), 7.79 (1H, =), 8.08 (2H, d),
9.59 (1H, &)
2.15 (3H, s), 3.90 ({(3H, s), 6.90 (1H, d),
7.15-7.28 (2H, m), 7.85-7.91 (2H, m), 8.15
(13, d), 9.67 (1H, d)
1.21-1.27 (3H, s), 3.89 (3H, 8), 4.05-4.08
(26, d), 4.12-4.20 (2H, gq), 6.76-9.65 (2H, m),
7.49-8.24 (2H, m), 7.96 (1H, s), 8.04 (iH, =),
8.47 (1H, =), 9.25 (1H, t)
1.44-1.47 (3H, 4), 3.68 (3H, =), 3.98 (3H, s),
4.51-4.57 (1H, m), 6.75-9.65 (2H, m), 7.51-8.24
(24, m), 7.97 (1H, s), 8.04 (1H, s), 8.51 (1H,
s), 9.08-9.10 (1H, d)
1.44-1.45 (3H, d), 3.73 (3H, s), 3.92 (3H, s),




10

CONHCH( CH3) CO2Me 90 6- CONHCH2CO2Me H Ove NH2

HC1. 0. 3H2
NH2 HC1H2

0190 91 (S) - 6 - CONHCH (Bn) C02Me H Owe
0 230 92 6- CO\lHCHZCHZCOZI\/E H OVe NH2 HCLH20

FREbod2bose7

'1'216162%@%)75552% ﬁg@l ) 122 *B?é%&%% NH2 HCL

1_('\!:!_?7('\ ’7
{able VI

V' Ex. 1
d), 7.19-f7
$), 7.96

ER Thae N
Ll AT |

NVR-data—for—exanptes—82-to 951
53 dsent il i) ¢ abl &4V 6bel3tr B) TA%tEO 8.22

i}!i\/Rrﬁ)dﬁ ﬂ\@@)(lg% %)ggs(%ﬁ 8IH, gsg;l ¢1eb (1H,
(SH %\05 % G& (HHy &) g 12 (?L: ) 50(1H

1H ¢4) 8
7.61 (1H
1H, d),

7.65 (1H,

3 T

3337c87(115£gl,?$L 13894 ((agle 753),, 6.0 (2, d), 6.83
Tt nd 541l ) (3H" 898)8 jéy'szg}mg %? §.02
dZ)H, )85 B(ZI:H (5, ) 9410.98 (DH, #). 8. 21

7. 339g) 39

%.1#53 (21'}_' (7%,181?)3 %8 %3'1%}15)79 6 8% &Q-H{Bﬁ)’ s},
4)§9- 49 BD (4, m), 868216103 5) 7+ 399@ 3 (5H,
(n%)lH dzg Slﬁ &3 28 7( 2lg (fﬂH 7s)85 7.94-(2bb (2H,

 iona8a 8T dy 25 b 205 (38 (3 o)

8.08 (2H,
$), 6.90
qj;), 8. 15
89 (3H
. 7699. 65
.04 (1H,
3H, d),
, 6. 75-
8. 04

’ 1

yoH0
z(2é7!l (ﬁH 5)4938534(@% .5 (AW, s), 3.88

oL B A P

G565 1 244-M)98 7(BH, 8m)24 e(am (W), @)971p1k2 (1H,
AH s), 8.51 (1H

o3

4.49
(1H,
(1H,

s},
7.76
10.12

3.88 (3H,
(1", 4},
d),

8),
7.64
8.22 (1H,

1.44 {(3H, 4), 3.68 (3H,
(1H, q), 6.81 (1H, d),
s), 7.85-7.98 (2H, m),

s)

24

(1H, 4},
8.45

5.88
(1”, 4},

s)

(3H, s),
s}y, 7.72
9.11 (1H,

3.86
(1H,

s),

2.75 (3H, d),
(1H, d), 7.66
d), 8.97 (1H,

(1H,

95

7.64
8.21

(1, d),
(24, m),

3.89
(1H,
(1H,

(3H,

s),

2.84 (3H, 4),
(1H, d), 7.86
(1, 4), 10.15

S), 6.87
7.96-8.00

8)

Example

Sé

(4-Amino
yl)imida
1.78 ml
0.480 g
nitroben
carboxyl
mixture
reaction
allowed

ontc a

extracted with dichloromethane.

separated by settling,

-3-methoxyphenyl) [1- (1H-pyrrol-2-
zo[l,5-alpyridin-3-yllmethanone
of acetic acid and 0.209 g of iron are added to
(0.001 mol) of tert-butyl 2-[3-{(3-methoxy-4-
zoyl)imidazo{1l,5-a]lpyridin-1-yl]pyrrole-1-
ate obtained in example 38 in solution in a
of 13 ml of water and .7 ml of ethanol. The
medium is heated at 70°C for 7 hours, is then
to return to ambient temperature, is poured
sodium hydroxide 'solution and 1is
The organic phase is

1IN agqueous

dried over scdium sulfate and

6€.97)|




s), 9.08-9.10 (1H, d) 89 1.44-1.45 (3H d),
s), 3.92 (3H, s), WD 2006/097625 - 78 -
PCT/ FR2006/ 000567 4. 53 4.56 (1H, m, 6.74-9.61 (2H,
2H, , 7.96,(1H, 8.0

@"9192“@%%"%@)2‘5 g 05- 9 08 (1H7§d) 98)3 70 ézg}bgzéas/.oc’os”
(3H, s), 4.09 (2H, d), 6.83 (1H, d), 7.64 (1H_ d),
7cBén ( Hencent ra 98l Supder( 2¢duned sprespuRe - d)Ihe oprgduct

0 3. H,
(%E' pcﬂ) éégg%ﬁH%z%)&%He; %?Zxr?rﬁ?;l’ég%f%hys)on §§911(5c% gel,
n?lu‘qlgg (]pgpng) cqzrggec@lppufs) witlhyg tplg:gn(eZHandm then a
StQiuéﬂ@/eghglloaéétété Sbo/%@)lzmﬁ.iglu:srg) 9202. 61)41 of a
ebmwzl. ﬁﬂd)aré @?t%!r dd hogh f)fnln 1g) saligsed yin the
(B;H:lrﬁ?:hlSrZﬂe( ifidred) |, 6(]].0n§.20£ 1bl, reg) =g iK 4are 3pbtgined.

0&34e§5£gg pl nt 8?376% %Nﬁl;i’g(df(-g)gsgq) 5. §Z]L- ESIELI& 8).,

86221(15:!{-1 djn) 1@ B (IuH, W), 8L 76LH 314 d)s %UgéiH m)

3.73 (3H,

(3H79%, 38 8&}(' H 1d) . 76987 ¢ 1@11H spl), 87166 Qihl <), ©.38
7.72 (1H (1H d), 7 (1H s), 9.11 (1H,
10 sy1dsp Q)849(§ﬂ1 (a}I d'89 (3H S) 6.87 (1H, d), 7.64
(1H, d), 7.86 (1H, s), 7.96-8.00 (2H, m, 8.21 (1H,
d*1015§'H s) ;gxampl e 96
enyl)[1-(1Hpyrrol -2- yl)
|Bydaz:@{r]ry5rg pyoudi n-t31reyl ]mmwm 5a¢ceg gof to the
a%?%%%rQE g?fjet%.;t(%ut y PetaTpM r@ féjdeghtao cdhpithde of
15 ngﬂl@ﬁéihz il a st 1d§5§F|é%°|eidd| #1- EEQH%NH ghelow are
synthesized by reduction of the nitro functional group
of the compounds of formula Ia with iron and acetic
acid.
20 TARBLE VII
EX. R Ri R: | R Salts Melting
point
{°C}
o7 H 3-chlorophenyl | OMe |NH, 0.8HC1 230
98 H 4-chlorophenyl | OMe |NH, 0.7HCL 230
99 H 4-fluorophenyl | OMe [NH,| 1HC1-0.02H0 214
100 H 3-pyridinyl OMe |[NH,| 1HCl-1.97H;0 248
101 H 4-pyridinyl OMe |(NH,| 1HC1-0.89H,0 237
102 H Br OMe {NH,{0.3HC1:0.15H,0 204
103 8-CO,EL H OMe |[NH, 1HC1:0.6H,0 18%
104 7-CO,EL H OMe |NH; HC1 220
105 H NHCOPh-3-0OMe OMe |NH.|0.7HCl-0.15H;0 188
106 H -NHSO,CH; OMe |NH,| 1HC1-0.95H;0 226
107 H NH-Me OMe |NH, 1.9HC1 210
108 {8)-6- H OMe |NH; 1HC1-1.2H0 178
CONHCH (CH,QH) CO;Me
109 6-NHSO,CH, H OMe |NH, 0.4HC1 125
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V50

S),

B

8.15 (1H, d),

9T (3H. S

6H%bﬂ%iﬁﬁ&j-

T 226

115
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I~
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4§Q£1§r

Cé%e

3.8

1 R2 R3 point

268

119

o\ Q7 La) Il
A\ g o= Ul Ul

UMTITTTY'|

- chl orfofBenyl QM

D

NH2 QH7HC1 23

LS

OMeg | ¥H

30— 98 H
- 315 3mataH

174

-

Ove NH2 1HCI. 0. 02H20 214

The NMR data for examples 97 to 119 in table VII
presented in table VII' below:

TABLE VII'

are

Ex.

H NMR

(d¢-DMSQC)

87

g),

m),

6.81 (1H, 4),
9.73 (1H, d)

7.22-7.58 {4H, m),

7.

99~

o8

d),
(5H,

7.20-7.45 {(2H, m},

m), 9.73 (1H, d)

7.57-7.61 (2H,

m},

99

g),

m),

6.86 (1H, 4),
9.75 (1H, d)

7.23-7.42

(4H, m),

8.

03-

100

0 W im W || o | W

d), 9.05

s),
m) ,
(1H,

6.80 (1H, 4},
g.21 (1H, 4),

d), 9.41 (1H, s),

7.28-7.56
g8.44 (1H, 4),

(2H, m),
8.81

9.74 (1H, d4)

8.

04-
(1H,

101 3.91
(1H,

d),

(34,

8),

s),
8.156

6.82 (1H, d),
(1, 4),

9.71 (1H, d)

7.37-7.75 (2H, m),
8.57-8.62

(3H, m), 8.87

7.87

(2H,

102 3.88
7.45

d),

(3H,
{1H,

8),

m) ,

6.80 (1H, d),
7.76 (1H, d),

9.67 (1H, d)

7.25-7.28
7.84

(1H, m),

(1H, s), 8.12

7.
(1H,

38-

103 1.42 (3H,

t),

3.88 (3H, s),

4.45 (2H, q),
d), 7.25 (1H, t), 7.92 (1H, s), 7.99 (1H, d), 8.14-

6.78

(1H,




100 H 3-p ridin |
4- pyri di nyl

0. 3HCL. 0.

st

Ove NH2 1HCL.1.97H20 248 101 H
Ove NH2 1HCL. 0.89H20 237 102 H Br Ove NH2
15H20 204 103 8-CO02Et H OVe NHZ2 1HC1. 0. 6H20

0 gggﬁé H Ove NH2 220 105, Her/FR2006/000567
NH2 0. 7HCL. 07 15H20 199 106 H

NSO f"
NI RO

3 Ove—NHE—HHEL—0—-95+20 226— 107 +H N WV OVE

NH2 1, 9HCBl-2231C12H10'8)(9 - (HHOV®) NHP 1HC1 1 2HPO 179
s (G 2M 199,65 NHEEPCHS | € aHz@Me2NH2s 0, 4HGL  (1H,
125 WD 2306/ 097625 . 80 - PCT/ FR006 000567
5- NHOOCHRAH v SNHE Erict) 228 - 94 14 2%; - I\/leljy%d\/éi) NHE - 37
166 1l - GOPEL . 99 Qs MNhi2 - MH+ nethoxypyrldln- =
10y ol B SN2 T B9 10 D6 © Rt b ﬁ‘gﬁ 17“13%5'4 31
/- OBn H O\ NmiR ,1.726€1705@HAM, 210, T165¢B)6F-( 7.81
N ﬁn?fH%ﬁ%"?mW?*) ) POZAE LT a) o 71 (am, @)
1 chbor ophers | (3E02 ., NBRES (B8 s110 63 56RH1H w@ NHp-18-7.23
L. SHCL. 0 @1-1!?0“;574%58 NV daa Tr, exaspkes, 9F) 1 o7. 539 (1,
n table|l VIl are resented intable Vil' below 5
[ABLE VI d) 'EXB OfH 6 DEROf1B7 B 92 (34 <) 681
1H o), :7 2?92 (BH58s( 4Hs . 1@ (3E, 99} 8734]1-(7557 mH, )73 8. 08-
%E 22 8(12H(1H) dQ '36 (%(ﬁ )45 429'3 ﬂr, dy5r-7.61
108 |3.69 (34, s), 3.84 (2H, m), 3.90 (3H, s), 4.56-4.63
(18, m), 6.87 {(1iH, d), 7.73 {(1H, d), 7.88 (1H, s),
7.97-8.02 (2H, m), 8.21 (1K, d), 10.18 (1H, s)
109 |2.09 (3H, s), 3.87 (3H, s), 6.78 (1H, d), 7.22 (1H,
d), 7.81 (1H, s), 7.92-7.94 (2H, m}, 8.21 (1H, d),
9.80 (1H, s)
110 |2.13 (3H, s), 3.89 (3H, s), 6.88 (1H, d), 6.91 (1H,
d), 7.77 (1H, s), 7.85 (1H, d), 7.95 (1H, =), 8.11
{1H, 4}, 10.32 (1H, s)
111 (¢DC1l,) 4.00 (3H, s), 4.05 (3H, s), 6.82-7.06 (2H,
m), 7.01-7.04 (1H, m), 7.2%-7.63 (2H, m), 7.58-8.05
(2H, m), 8.07-9.40 (2H, m), 8.33 (1H, s)
112 {1.35-1.39 (3H, t), 3.89 (3H, s), 3.96 (3H, s), 4.38-
4.40 (2H, g}, 5.93 {(2H, m), 6.72-7.06 (2H, m), 7.46-
8.29 (2H, m), B.06 (1H, s), 8.21-9.62 (2H, m), 8.53
(1H, m), B.76 (1H, m)
113 |3.89 (2H, s), 6.89-7.42 (2H, m), 7.21-8.10 (2H, m),
7.35-8.27 (2H, m), 7.35-7.43 (4H, m), 8.3%-9.84 (2H,
m), 9.49 (1H, =) '
114 3.93 (6H, m), 6.82-7.37 (2H, m), 7.21-7.40 (2H, m),
7.78-8.19 (2H, m), 8.15 (1H, m), 8.24-9.75 (2H, m)
115 |[3.88 (3H, s), 5.02 (2H, m), 5.25 (2H, s8), 6.78-9.63
(2H, m), 6.95-8.20 (2H, m), 7.39-7.55 (6H, m), 7.60
(1H, s), 7.96 (1H, s)




10

15

20

25

8.04-8.29 (5H, m), 9.73 (1H, d) 99 3.92 (3H, s), 6.86
(1H, d), 7.23-7.42 (4H, n), 8.03- 8.27 (5H, m, 9.75
(1H, .d) 100 3.92 (3H s), 6.80 (1H, d), 7.28-7.56 (2H,

9.74 ( H,

oH m, 8.21.(1H d), 8.4
23%1%("%%&5%? ( .05 (1H d),Bg 41 ()1H ), %&m‘zwwooos“

IOI_I ,\\ L. Q0 (411

1034 2
T T

7 o716 (1
2H, d)
7. 25-7. 28
7.84 (1H
3H, t),

Q1
OT 1 T 0. OZ (Il y I JI'I

75"
3 . &) | (38, 16)(13-}83(1-)3 8§ %788 & @3|qé ﬁ%H 858’74 55-
4 9627](1(141Hm)d) 51923, 4‘318 ((23#, :rﬁ)),, 667800 (6BH, (26),, m) ,

38745
735)4 985012(?IiH m) g8 o 6‘71‘“( i d? 1%(3}’%'42‘2” 8.56

81188 s(3Hs. saTe LA 1E2H) q) 6.78 (1H,

V4e)
zoob}'ém
). 82 (1H
[ 2H, s),

20 (1

5 632534

7 shC Aok oBbser 25 8§ %éf*\/\% o 7-220

7.8 1M, 1m36 (38L-1)60 @1-186m()3H7 §7 7 88362H, m),
B (1 (2f) )7 B2 aLLH 19) 2H7 %?L’(’%H g)

PO LT

3H118),
M, 7.44¢

J.II, ), J. JU

& 5P (2, .30 -GEHD -85 . (IR 3156 (DL (45,
ofy 28 (237'2'8 9, (28,680 7. 6926 2Hu,Ms), 4. BL (1l Hm)

(AY 2 Q0
) 7. 09

3H1%),
0, 7.30}

N A e R S PR A S
S SR iH (5. .59 .Giim e)7. 9956 1Ebe, )

870G (1
s), 7.41-

98 261 d) 1OB 3.69 (3H, s),

SExFQE 1

. 5), J.00 (J.H, d) 107 3.29 (3H, 's), 4.19 (3H
7.57 (3H, , 8.08- 8.35 (2H, m, 8.36 (1H,
3.84 (2H, m, 3.90

%ﬁ go(i eé?g§yggé§yéqg% qgsﬂe@£§x en lzaﬂEdizo-

101;18 -g1pyrfingd- 31©99G9Hn°§)9 3.87 (3H s)

ni"'l%‘?)%

6.78
01?221635H Pdﬂi@ aﬁtﬁltﬁéﬂ $)27 mD2-(6..94 mAkdl) of

S
ydra21ne hydrate are added Lo 0.441 g (1 mmol} of (3-

methoxy-
alpyridin-3-yl]lmethanone

10 ml o
hours.
the cat

concentrated under reduced pressure.

4-nitrophenyl) [1-(3-methoxyphenyl)imidazo[l,5~

obtained in example 34 in

f methancl. The mixture is heated at 70°C for 3

The reaction medium is filtered through talc and

alyst is washed with methanol. The filtrate is

The residue is

taken up in dichloromethane and washing is carried out

with a

then drying is carried out over sodium sulfate.
concentrating under reduced pressure,

purified by

elution

of a ye

saturated aqueous sodium chloride solution and

After
the residue is
silica gel,
being carried out with dichloromethane. 0.35¢ g

llow foam is collected. The product is salified

column chromatography on

by addition of 1N hydrochloric acid in ethyl ether.

After

addition of

ethyl ether, the precipitate is

filtered off, washed with ethyl ether and then dried. A

yellow solid is collected in the hydrochloride form.
Melting point: 210°C; H NMR (d¢-DMSO): 3.86 (3H, s),
3.92 (3H, s), 6.88 {1H, 4d), 6.99 (lH, 4a), 7.22 (1H, t),
7.40-7.60 (5H, m), 8.14-8.27 (3H, m}, 9.75 (1, d)




110 2.13 (3H, s), 3.89 (3H s), 6.88 (1H d), 6.91
(1H, d), 7.77 (iH s), 7.85 (1H, d), 7.95 (1H s),
8.11 (1H, d), 10.32 (1H, s) 111 (CDC13) 4.00 (3H s),

6.82-7.06 (2H, . 7.01-7.
W‘gg‘“’é&g@g?)éﬁs 7. 58- 5(3 0583?)2H ) %%Tg}kho?azﬁoosm

. 8.33 (1H, s) 112 1.35-1.39 (3H, t) 3.89 (3H, s).
396(3H s). 4. 38- 440(2H q), 5.93 (2H M,
6E Zm 1 2, £B) 148 46 .29 (2H, m, 8.06 (1H, S)

(1 1H
3389 (@ryEng 6. 9ot 7. zﬁ:l_ﬂe( 2@9%@“7012 ég r(ig),qg to the

zggésgrgElBﬁHdéchrlke%ﬁggn 4§ﬁéﬁlﬂlen’)12 08. 3%, c8dm2 pﬁ@xlrhrg ds of
o by B8, ey LS B e SEL T et o
85 ﬂtHe%SzéaHbyﬁ)redhﬂcﬂ:ﬂ:rSSO(f3Hhes)n1t5C02f1412¢-Flma group
3 gg 1:(!71%'5_' ‘%’bﬁ’@?ﬁ? $f6§c()%r%_][am 6&%118 I%;Hfagﬂné") hydrate
2®ﬁetbe7ﬁzssensg OfP@Pf’EFPQQf@GP@OG‘@G*PlY 3. 68 (3H,
s), 3.83-3.85 (2H, d), 388(3H s), 455 4.62 (1H,
- m, 5.20-5.41 (2H, m), 6 77 iI& . 7.54-8.24
10 (b4 my, 804 (1 s, BAEEE(Y 556 (1t 5.
8.96-8.99 (1H, d) 117 3. 94 (3H, 's), 5 35 (2H, m,
g.90-9. 76 [(ZH, m, 7.22- .28 (2H| m, {7.41-7.60 (2H Melting
Ex.N), 7r87-7.88 (2HR, M), 7.{88-B;34|(RH, [m), 8alws8 19 .
(j2H, m) 118 6.88-8.30 (2H,| M), 7.22-7.45 (2H, m, point
7.55-8.01(4H, m, 8.27-8.30 (2H| M, {9.29 (1H, s), (°¢) or
9.73 (1H, /m 119 3.88 (3H, s), 6,76-9.29 (2H, m, s
74.03-7.09 (14, t), 6 B0O-8123 (2H Imy T.82 (1H s} M.S.
121 1 92 f1H Is}_n BehgD | ome | NH, | 1HCI1-0.4H,0 211
(A=A no=-3=-nrethoxyphenyl J [[I-(3- e nox )hen [ )1 o
122 } 1 r,_g] pyrli di n__gg%ljl Yl n&Me I\TszF ¥IC).I. En gﬁ‘% 195
123 H - (5-carboxy- OMe NH; Na 275
thienyl)
124 H 3-furyl OMe NH, 1HC1:0.5H.0 187
125 H 3-thienyl OMe NH, 1HC1-1.1H.0 200
126 H 2-thienyl OMe NH, 1.65HC1 221
127 H 3-carboxyphenyl OMe NH, 1Na-2.5H,0 239
128 H 3-pyridinyl Co,Me NH, - 234
129 H 2-thienyl COo,Me NH, - 143
- 130 H 3-methoxyphenyl CO.Me | NH, - 179
131+ H 3-thienyl CO;H NH, 1.8Na-2.6H0 2B4
132 H 2-methoxyphenyl COMe NH, - MH+ = 402
133 H H OMe NH, HC1-0.2H,0 218
134 H 4 -methoxy- OMe - NH; HCl-0.686H0 205
| pyridin-3-yl
135 | 8-CONMe, H OMe NH, HCl-1.7H0 125
136 H 3-furyl CO,Me NH, - MH+ = 362
137 | 7-CONHMe H CMe NH, HC1 249
138 7-CONH, H CMe NH, HC] 252
139 | 7-CONMe, H OMe NH, HC1 dec.360
140 | 7-CONHMe | 3-carboxyphenyl _OMe NH, Na dec.360
141 7-CO.Et 3-methoxyphenyl OMe NH, - MH+ = 432




5 0.117 g of 10% Pd/C and then 0.27 m (5.47 mol) of
hydrazi ne hydrate are added to 0.441 g (1 mmol) of (3-
nmet hoxy- 4-ni trophenyl ) [ 1- ( 3- met hoxyphenyl )i m dazo[ 1, 5-

e

¢t flsT sy

F

] met hanone obt giyned in exangice/842006/0lb567

met hanol. The m xture is heated at 70C for 3 10
Four-s—Hhe—reacttonmnedrunyTs 1t geredthrough. tal c
142 and _Ehe catlatmoﬁwhm_edgﬂﬂéh_lm%lm__'tagl 237
1a3fliltrate ijs gqopecentsst ed Undgier ¢diged pressure. The 204
residue ig taken up 1n digchlorongthang and washing |s
darried out BMHERIR-Zzfhr \ous dodium-chloridb .
144 SO y.iv@n gnd 15 then dryi nlg icMecanried jout oHel sodi ym 221
uffate. After caoncentratf ng undeér reduced pLgssure 238
145 tihe &8 dye i s pﬁif+ed—byiéﬂﬁﬂn grRLegFRphRY—on
146 Sidicomngel|, el utipn being| camMel ed WEy |wW BOL-1.1H:0 243
1o RO e, ey 9, Ll elol 8 [0M S somo [ ace
148 ||N myaheochl oric adid in ethyloMet herNE; After B@Hjti on 235
of ethyl ether, the precipitate is filtered off,
washed with ethyl ether and then dried. A ﬁ;llow ,
stMethyd esteacasdRznsepenhfdedchrsingdetPsr FYATREPRRRGOR
poi nt: 210C, 1H NWR (d6-DVMSO: 3.86 (3H, s), 25 3.92
(3H, s), 6.88 (1H d), 6.99 (1H d), . 7.22 (IH  t)<rrr
"Tho. W0 dmha T ramDbos, b ot T TabEE Y TED are

2p06LRA¥LA5in 83AblePUTIER2BRA/HA0567 Exanples 121 to

148 By carrying out the operation according to the

preparati on described in exanple 120,
fornula |d deshBIFedVIR table VI ||
synt hesi zed by reduction of the nitro functiona

5

gener al

t he conpounds of
bel ow are

group

pf—the—comounds—of—forot & a W CiT_ hydrazi_ne nydr at e

in ERe QhesenCe of 109 PRIFC (e -DNSO) OF M -TABLE i |

Mel 130 |85 RaRl B2, RB. %Al (3%, s), 6.88 (1H, d), 7.09-7.44
(5H, m), 7.66 (1H, &), 7.77 (1H, 4), 8.11 (1H, s),
8.15 (14, d), 9.72 (1H, d)
3.93 (3H, s), 6.85 (14, d), 7.23-7.58 (5H, m), 8.03
(28, d), 8.16-8.30 (3H, m), 9.75 (1H, d)
3.94 (3H, s), 6.84 (1H, d), 7.25-7.53 (2H, m), 7.75-
7.80 (2H, m), 8.07 (14, d), 8.21 (1H, s), 8.33 (1H,
d), 9.72 (1H, 4)
3.93 (3H, s), 6.88 (1H, d), 7.12 (2H, m), 7.22-7.39
(28, m), 7.85 (1H, s), 8.14-8.22 (3H, m), B.44 (1H,
s), 9.74 (1H, d)
3.92 (3H, s), 6.81 (1H, d), 7.22-7.41 (2H, m}, 7.72-
7.81 (2H, m), 8.09 (lH, m), 8.17 (2H, m), 8.30 (1H,

la), 9.75 (1H, &

6.80 (1H, d), 7.22-7.44 (3H, m), 7.60 (1H, d), 7.72
(1H, d), 8.06 (1H, m), 8.28-8.33 (2H, m), 9.74 (1H,
d)
3.94 (3H, s), 6.75 (1H, d), 7.20-7.47 (3H, m), 7.87-
7.95 (2H, m), 8.16-8.22 (2H, m), 8.27 (1H, s), 8.58
(1H, s), 9.75 (1H, 4)
3.90 (3H, s), 6.92 (1H, d), 7.26-7.46 (4H, m), 7.46-




poi nt

(

- 1HC1. 0. 4H20 211 122 H phenyl
195 123 H 2-(5-carboxy- OV NH2 Na 275-

N8 A0 0280 20

MS. 121 H 2-net hoxyphenyl Owve NH2

Ove NH2 1.4HCL. 0. 4H20
thienyl) 124

187 125 H 3ckhirdyds (Adds67
hi enyl Ove NH2 1. 65HC1

c) or

1HC1 0. 5H2
0 126 H 2-

224+ —12FH-3—earboxyphenyt—Ove—NH2—iNa2—5H20—239
H 3- pyri|di-B9l (TB2Me) NI-& 138355 {38, Ppe tsm‘sé’n)/IlHCOQNb ®s.29
NH2 - 14314130y H 3-gietdaxyppenyl7e0aie &2 - 179 131*
). ﬁ%ﬁi{gx;ph@mﬂcg;&lqﬁ@a TZl@aﬁgngg’f ié’i?OHBH‘*évéz’f{Hzm
HCL. 0. 2H201318111 134 HodvBeiimxym OMe NH2 HC1. 0. 66H20
O T TS i) mr s A e b ol 129 2a
DVe  NH2 HC32249H 188, 78 CONIE2 46l ORE, NH2, HGES5252H, 18D, 2.77
T- CONHe 2 Aﬁ FWE NH%qHS} gec §§9 }f? 7- CONHNEA
c-ab6X *" ove--NHZ—Na—deec—366—141+—7=
et taxy (Jise 91 (O &2 MI2—T.452 (9B 2@1)6/’0977062573 gaH. ™),
PCT/ FR2U064000507 414% Hhel- aar beix, henzd - Na HL, .09
257 143 t hox 204 pyridin-3-yl
144 8- (HHCNE %&1(13?1d 145 7-OH H O\ve NH2 HC1 238
146, B ccmwe_m@/e NH2 HC1-1.1H20 243
133 |2.90 (3H, s), 6.93 (1H, d), 7.16-7.21 (1H, m), 7.2%-
7.35 (14, m), 7.84 (1H, s), 7.96 (1H, d), 7.98 (1H,
s), 8.18 (1H, d), 9.68 (1H, d)
134 |3.93 (3H, s), 3.95 (3H, s), 7.03 (1H, d), 7.22-7.45
(4H, m), §.13-8.35 (4H, m), 8.80 (1H, s), 9.76 (1H,
d)
135 |3.91 (34, s), 6.89 (1, d), 7.21 (1H, t), 7.32 (1lH,
d), 7.70 (1H, s), 7.95 (1H, =), 8.18 (1H, d}, 9.66
(1H, 4)
136 3.89 (3H, &), 7.12-7.64 (5H, m), 7.86-7.89 (1H, m),
8.15-8.25 (1H, m), 8.43-8.46 (1H, m), 9.39 (1H, s),
9.75 (1H, 4)
137 {2.84 (34, 4d), 5.96 (2H, m), 6.79-7.53 (2H, m}), 7.96
(1H, s), 8.00 (1H, s), 8.19-9.63 (2H, m), 8.41 (1H,
s), 8.76 (1H, m}
138 |5.80 (2H, m), 6.73-7.54 (2H, m), 7.64 (1H, m), 7.96
(1H, s), 7.64 (1H, s), 8.20-9.26 {(2H, m), 8.45 (1H,
8)
139 |3.88 (3H, s), 5.51 (2H, m), 6.76-7.17 (2H, m), 7.90
(1H, ), 7.94 (1H, s), 8.02 (1H, s), 8.19-P.64 (2H,
m)
140 |2.86 {(3H, d), 3.94 (3H, s), 5.89 (2H, s), 6.74-7.47
(28, m), 7.52-8.20 {2H, m), 7.90-7.9% (1H, m), 8.27
(1H, s), 8.58-9.71 (2H, m), 8.91 (1H, m)
141 |CDCl,: 1.27-1.50 (3H, t), 3.95 (3H, s), 4.02 (3H,
s), 4.44-4.52 (2H, gq), 6.79-7.62 (2H, m), 6.99-7.52
(2H, m), 7.29-7.53 (2H, m), 8.23 (1H, s), §8.40-9.80




10

15

147 8-CH H Ove NH2 HCL. 1.35H20 254 148 7-Me H Ove NH2
HC1 235 *Methyl ester at R2 saponified during the
hydrogenati on The NVR data for exanples 121 to 148 in

s SR T, SR i % v

(Q!—l c\ 6-88 IlH 769 7./1/1 ISH, ”)’

'7 ’66 (1% (2@I{),,m)7 74. 7(81H1Hd)$)8 11 (1H_s), 8.15 (1H

1 3 5 41 n
;250 OBy B Gy SR T R g
D. 75 (1H,8.@B-3230 e (msH 8534~ %'@4 (@HpH ™H) 7 25.7 53
2 5 : m),
; w%;g pfi Zf@ Q%ﬂg (EL q. @z ((Jsu, CQ 8533(@21:18%)
1H, d),|62.7826¢ 2%, (35, ™, 2395 37929(é|2|H g2 (2H

$), 8.14y3.,28 6849 (28, 44) (idd79 ShH, 9sv4 qisd, (dj, 18b

7 gflu%d'_z %%9 gH& )%ig 8% (3% é (fH]”n%'_&%nlfd{ )ﬂzz 7.06-

i), 9.75 .58, (djf, 126, 67.80 ((1H, o), 7.20-7AH4 s()3H7 (1H,
7.60 (1H_.d), 7.72 (1H, d), 806(1H m, 828833
24k m SA ZA4 (1Ll A 197 12

O-4
T, Ty J T LT h o) 1TZ7T O. I OI_I,

V2 A7 EBH(3H) 5V, 85-8276988( 2RH, n!)l), o 5 iy mbH, 7.51
. 827 G 05) 7 Be5Rusl 11, 9.2:2755( 1k, ) 128 3. 00

L0

ol Q) , U UL . £O .
A 2867-(35&T/qu2(§0@P0(§é%675) 7. %923( fH25m)(2H m)
8.33-8. 5% .c3Hp. M, (23% 691)(1H 2007.2% 294, (4H B)67-8.51 (2H

L oo 48 b3k ho0e uf Pt ey ) 5. Dafrk Sul O
,’147 3.9i (gg;“m) 6.42 (2H, -;J, %lh3 8.18 (Zﬁ m) 6.98-
7.07 (24, m), 7.85 (1H, s), 7.96 (1lH, s), 9.24-8.27
_ (1H, m)

148 2.41 (3H, s), 3.89 (3H, &), 6.00 (2H, m), 6.82-8.21

(2H, m), 7.02-9.62 (2H, m), 7.69-7.71 (2H, m), 7.96

(1H, m)

Example 14595
3- (4-Amino-3-methoxybenzoyl)imidazo[l,5-alpyridine-1-

carboxamide

4.4 ml (26.4 mmol) of 6N agueous sodium hydroxide
solution are added to 0.5 g (1.7 mmol) of 3-{4-aminc-3-
methoxybenzoyl) imidazo[1l,5-alpyridine-1-carbonitrile

obtained in example B85 in 50 ml of ethanol under a

' nitrogen atmosphere. After heating at reflux for 2

hours, the reaction medium is concentrated under
reduced pressure. The residue obtained is washed with
water, with acetone and with ethyl ether and then
dried. 0.447 g of a vyellow solid is collected. The
product 1is salified by addition of a 1N solution of
hydrochlorid acid in ethyl ether. 0.310 g of a yellow
solid is obtained. Melting point: 241°C; ‘H NMR
(d¢~-DMSO) : 3.89 (3H, s), 6.74 (iH, 4d), 7.24-7.27 (1H,



10

15

20

25

30

35

'= 402 133 3.90 (3H, s), 6.93 (1H d), 7.16-7.21 (1H

130 3.87 (3H, s), 3.89 (3H, s),.6.91-6.94 (2H, m,
7.24- 7.62 (5H, m), 8.27-8.40 (2H, d), 9.55 (1H, d),
9.77 (1H, d) 131 6.59 (1H, d), 7.12-7.35 (2H, 1),

7W%E)12-q7?67!§ %%E:s n): 7.82 (1H’B7d) 8. 06 “'ﬂ*cr??nzoos/ 00567

9.09 (IH®’s), 9.69 (1A

mh),77295 -7.35 ((1H, m),, 7788 (13, s3) . 78083 ({H, ggt) , 8.42
H d), 9.68 (1H, d) 134 3.93

(égﬁ éﬁ 39955 ﬁks &% oy (1H, d§ - Tus (4H

n, 8.13-8.35 (4H n) 8.80 (1H, s), 9.76 (1H, d) 135

3pPdnh 8k 18, 6.89 (1H d), 7.21 (1H t), 7.32 (1H,

dyS—7.70 H s d 66
(ﬁﬁ,tha}' 253436‘8‘)9%3% "’?)(t}‘ i’%‘“?“é’ﬁ(lé?%'é%‘)“?%se 7.89
(AHpyPEdin8-15¢8rBbxfldter), 8.43-8.46 (1H, m, 9.39

(1H ~s), 9.75 (1H d) 137 2.84 (3H, d), 5. 96 (2H, m
6.79-7.53 (2H, n), 7.96 (1H, s), 8.00 (1H, s)

801819963 (2H9 mmoB) 41 oflH, 3- ¢} -aBing- % 1pethpxyBgnzoyl) -

= i 24, ni 1H, in ™
(;ﬁi;ifgl[lin% aﬁ’fﬁ Zh,%és(lzg.'arwo (7:534_5( Bead Q@ 5
S X

8. 88 G-:?Haic}e 5t® 120wl ,ﬁf Sf%?uf: o;n(c#' mﬁi:hanol
7s§9uré%é’d SHitH- Qlﬂrdﬁ:'bldhl&)r:LCS 82id 1t s, tenemtédre of

5% 2hg Pon rpne 7 wilepdy (A Uit d BB byt co

nhmb8ef¥ témpeshtude58add7lsEmMred) f@rgllalrhOHr9141The

L %gﬁ é?i‘rﬁlﬁ% (33 ccyr)cer.g’czxge'rz’czékcl?"ﬁnz)a?e\_r ﬁe%cé@"bre&sure
The resi is taken up in 14" ml o a 1N agueocus

hydrochloric acid solution and then heated at 70°C for
5 h. The reaction medium is basified with sodium
bicarbonate and extracted with a mixture of ethyl
acetate and tetrahydrofuran. The organic phase is
washed with water, dried over sodium sulfate and
concentrated under reduced pressure. The residue
obtained is taken up in dichloromethane and then
filtered through a bed of silica gel, elution being
carried out with a dichloromethane/methanol (99.8/0.2)
mixture. 0.3 g of a.yellow foam is collected. Melting
point: 63°C; H NMR (de-DMSO): 3.87 (3H, s), 3.92 (3H,
s), 6.73 (1H, d), 7.27-7.32 (iH, m), 7.57-7.62 (1H, m),
7.91 (1H, s), 8.14 {1H, 4), 8.30 (1H, d), 2.62 (1H, 4)

Example 151
2-Amino-5-{[1- (3-methoxyphenyl) imidazo[l,5-alpyridin-3-

vl]l carbonyl}benzoic acid

4.05 ml (8.1 mmol) of a 2N agueous sodium hydroxide
solution are added to 0.650 g (1.62 mmol) of methyl 2-
amino-5-{ [1- (3-methoxyphenyl) imidazo[1l,5-alpyridin-3-

yvl] carbonyl }benzoate obtained in example 130 in
solution in 30 ml of dioxane. The reaction medium is



(2H, m) , 7.29-7.53 (2H, m , 8.23 (1H, s) , 8.40-9.80
WO 2006/ 097625 - 86 - PCT/ FR2006/ 000567  (2H, m), 8.78
(1H, s) 142 3.94 (3H, s), 6.88-8.20 (2H, m), 7.26-7.48
(24, -08-8.20 (5H, 34-9. 77 (2Kerk 000567
é&%@%@‘? H s), 4. osn%aﬁg 6. 30 (?H RM&E/
6.75-6.95 (2H, n), 7.05-7.29 (2H 7.99-9. 92 (2H, -
@eaeeQG 81:6450("234, foy, 3. 71931{1154 aé";? os5ithapy @)Mﬂﬁfl to
%gu%gH SN 4, m;ﬁeﬁt@r@o (2the M miktfre is
9. . 7-10 (1H m, /.86 (1H _s), 7. 95 (1H,
syongsngragedaHindge Gr%@u%eésiqﬁﬁ$s$ﬁe 708 (Fgsigue  is
7¢ 8fken( :H.Tb Sin 7d95h(L&Hom§);ha&e12 ghes5 (Jiljanﬂ.’): 1pBase is

2.86-2..87 H d 3 89 5
5 gwast gd75ﬂ:|( )1 ﬁfﬁyéfﬁo? é %ﬁutlon,
Miriéd9duekH, ssc)lq.uzﬂ h@tl(fhlﬂe s3nd 8thens. @qqm-‘:r%e@4pnder

r%e%;{:%ﬁ: é%es.%urg% (ZIﬁ mﬁcesgdé% 8; §8 él%ﬁfgf@d @3y98column
(ghp:omf.tg;ggaghylopgﬁllgca ;gq;'lg %]Hltggn ]Beb:@g(gﬁrrﬁfd out

w§€h8 31 af 2kt o Pbme¥hBReImB2heaAHl M(99/1)69mixthre2H, The

10 Sh6a] B ot 3Ot Son By ISR S BE6. BV FirTe qn the
CabHNAN gl 5 ob 9BHHO (P6rM. nivell): iofy 6P agUeors786di (Hh NMR

h)(gﬂo@‘ﬁg(ﬁ S(_;'I t9| o&ﬁlre zilddeéj P Q:LI'S_I g é)l 7 gl )(ﬂfl d),

net hexybéﬂzoy?oHA mimdazol 14%-3} p9r i Rie- Woar bRt ride ).

obt abnedyi ngexagphe 834 NsH0 nl gef @whanyl under a 10
ni frogen atnosphere. Affer heati ng at ref lux for 2
15 hours, the reaction mediumis concentrated under

rgﬂaﬁgq{eargssute. 18he resi due obtained is washed with
By carrying out the operation according to the

preparation described in example 151, the compounds of
general formula Ie described in table IX below are
20 synthesized by saponification of the ester functicnal
group present on the R; or Rj; substituents of the

-compounds of formula Ib.

TABLE IX
25 |
Ex. R R, R, Rs salt Melting
: point (°C)
or M.S.
152 H 2-methoxyphenyl | CO.H NH; Na-1l.15H,0 297
153 H 2-thienyl CO.H NH, Na-0.8H,0 265
154 H 3-pyridinyl CO.H NH, Na-2.5H,0 300
155 H 4-methoxyphenyl | CO,H | NHCOPh - MH+ = 492
156 H H CO,H NH, Na-0.55H,0 366
157 H 3-furyl CO.H NH, Na-1.14H,0 296
158 H 4-fluorophenyl CC.H NH, Na-2.4H,0 305
159 H 4-methoxy - CO.H NH, Na-1.47H;0 292
pyridin-3-yl |
160 H 4-chlorophenyl | CO.H NH, Na-1.47H,0 338




water, with acetone and with ethyl ether and then

dried. 0.447 g of a yellow solid is collected. The 15

product is salified by addition of a IN solution of

r cid in ethyl _ether.
?l%&éusﬂ%lg?a?ned Mel ti ng_ ptglgnt 241C,

0. 310 gp@ﬁr/enyebtmwﬂ

161\/\

"HN
I'JP DN oMo VaVl Al aY M | b) \J.I_I U)

o=—DovVbO-—o o9 (or, . ) Za- A/
O 006 097625 -HB7 - PC"/(T»CREO 6/¥iB056 7Nan} ZHzO

(LA,

270

7.45-7.49 (1H, m , 7.88 (1H s)833(1H d)

8.42

(1H, g\ﬁi

3The-

9.65 (1H, d) Exanp

le 150 5

%odétﬁetﬁﬁxy%ﬂ‘%%?l ?T?aaf'&[ I

1%1 in table IX are

app¥kiaea- Incaabeyirare belchi: g (2.09 nmmol ) of
3- (4- am no- 3- met hoxybenzoyl ) -

i m dazo[ 1, 5-a] pyridine-l-carbonitrile obtained in 10
exanpl e 85 is added to 2CABLEfIR' sol uti on of nethanol
sat ur at ed vvlth hydrochl oric acid at a tenperature of

cC nd
Yo ClIIU l

rer—the—rxctare—i artowed—to Tetrurm 1o

anbEsnt_{enperature and sfHrNMB fds-0 OMS®hurs _The
eagthLon gegé Ug?,ﬂs &)On%e%tsr ated gnder; &@d’ﬂoﬁﬂ 4H m), 7.3
pressure. resi'due is taken up, ]l %oﬁl (11,
aqueous | b¥8ir oo or86-3ef 8 S8 utTon aﬁ*& t'hBn ﬂ}sat %t
70C for |8) h.g e (ngackj on nedi umls basified with
godiam i carbonate and. exira ] Xt Q
3

et hyP3 acét 4t e Hhd ‘i)e'traiﬂy? %% g?] %:qgga(\nﬁﬁphcg) 7.6
i|s 20 vvasmm wit h sweteer(1Hdrided GveB e&@;ﬂl ud sud fl e(léhd ),
concentragex/j u&q_far dﬁeduced pressure. The residue
obtatned++5 Lar\CII th—t—cichtoromettranme —and then
fi | Leged|6h7Dubta Bed ToR3s¥ I ealel ™el JtF6n7 bl nitd: ™ -
¢arried "b‘t:sWa”liza gkchlhprogr%tsh@ngéneﬁhamgl @993%0262)(21-1
25 m xtufe of a yellow foamis collected.
\elting ‘Bhn n‘-'1‘ 736‘1(31'1 NVR (6. DMSO— 3. 87 (-3H—5)
3.92563H] 3 .89, (5,73 ( 10, 18) (28] AT 77305 (71LHo MLE, m), 7.43-
7.57-7.62_(1H m, .7.91 (1H _s),..8.14 (31H,1d)58.30 5 11
1H, d), @.%% t]?_," !ra), .68—"716? ('31'18, m/},_.%.oo 221—1, Ci')’, .

(22, d), 8.28 (1H, d), B8.62 (1H, 4), 8.87 (1H, d},

5.26 (1H, s), 9.82 (1H, 4)

6.59 (1H, d), 7.08-7.10 (1H, m), 7.11-7.25 (1H, m),

7.76 (1H, s), 7.88 (1H, d), 8.24 (1H, 4), 8.97 (1H,

s), 9.63 (1H, d)

6.68 (1H, d), 7.13-7.37 (3H, m), 7.85 (1H, s), 8.17

(14,- d), ©.36 (1H, d), 8.41 (1H, s), 9.1% (1H, =),

9.77 (1H, d)

6.60-7.39 (2H, m), 7.16-7.39 (2H, m), 7.36 (1H, m),

8.03-8.33 (2H, m), 8.06 (1H, m), 8.19-9.69 (2H, m),

9.01 (1H, s)

3.95 (3H, s), 6.60-7.01 (2H, m), 7.16-7.34 (2H, m),

8.20-8.35 (2H, m), B8.20-9.70 (2H, m}), 8.81 (1H, =),

9.08 (1H, s) ‘

6.61-8.04 (2H, m), 7.17-7.56 (2H, m), 7.56-8.01 (4H,

m), 8.32-8.33 (1H, m), 9.04 (1H, =), 9.66-9.63 (1H,

m)

2.74 (3H, d), 6.58 (1H, d4), 6.90 (1H, d), 7.61 (1H,

s), 7.67 (1H, d), 8.24 (1H, d), 8.98 (1H, 4d)
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30 Exanple 151
2- Am no- 5-{[ 1- ( 3- mret hoxyphenyl )i m dazo[ 1, 5-a] pyri di n-3
- yl]carbonyl } benzoic acid 4.05 mM (8.1 nmmol) of a 2N

aﬁ%%&ﬁ%@%%g? hydroxi de thyPBO' ution are Raded60 /000567

nmol ) of
am no- 5-{[ 1- (3- met hoxyphenyl ) i m dazo[ 1, 5- a]pyrldln 3-
yl'] carbonyl } benzoat e obtained in exanple 130 in

sl uhi98 18230 nl of dioxane. The reaction nedlun1is
- 88 - PCT/ ER200Q6/,000567 ..h d at

et g RN AT

t pIpeasbuhgl }hbazBlst wedd s  concentrated under

reduced pressure. The residue is taken up in

di chl oronet hane. The organic phase is 5 washed with a
|blaqgea&sdqdﬂumﬁhymr@xadedps@ﬂatso@re(#ddﬁﬂoﬂ@ro 259 g

9' E”%naghsrat &nd, tﬁ‘&ﬂz&%ﬂ&ﬁ?ﬁ& akeqi [!’anﬁtmerzﬁgi&?ﬁﬂenyl

essure he Tesidue 1s purl

chmed‘am@iaféh?] prrddincg -gal Caélhﬁ’tﬁyﬁr}b@é?z@d-%arrl ed acid
OMbtaPhthl a:idi chiaimemet hpne/ nehhageh u¢99hnl) im xteseml of

The 10 167 of , orange, so] i d, oht ai_ned rg. s lif}ed,.i
t AROX&B8E; u ML%E RS DS £ BRATS EEEFIE ornt* OES%% hbgrs

NiRe (HadIMED) @ m3d8en 3k 91 1dEvesd Q:bH reffurs. g (Q.Hblent

dgémpgrggu(:fl_' gt)eHrrg%nk f%‘l ts)tlgé}b(% :(m dlgscgﬁe(ihld then

Exampiéied52 twitlsl BpIAISAWY oul

agEQEgEQEaEQ tf@rm&ieﬁér afi%eﬁ@écrd@d tﬁeﬁxafﬁm@d with

e compounds_of general fornula le.describ
t¥pFer| xadl ovaked oo SyAPReS zé?ﬁ by?sapg&ii cat?cﬁ %f is

t Be1estekdf Unghienal scdri@p i esedilified heiR2 bheR3sodium
§§25E159?Eh2 of %orm Cong&ﬂ&.néﬁ fBEEHEa 596°EABLEIEXNMR
(d,-DMSO) : 3.85 (3H, s}, 6.63 (1H, d), 7.09-7.17 (3H,
m), 7.28-7.35 (1H, m), 7.96 (2H, 4), 8.17 (1H, d), 8.34
(18, 4), 9.04 (1H, s), 9.69 (1H, d4)

Example 163
3- (4-Amino-3-methoxybenzoyl) imidazo[1l,5-a]lpyridine-1-

carboxylic acid

1.67 ml (1.67 mmol) of a 1N agueous sodium hydroxide
solution are added to 0.272 g (0.84 mmol) of methyl 3-
(4 -amino-3-methoxybenzoyl)imidazo[1,5-alpyridine-1-

carboxylate obtained in example 150 in 12 ml of a
mixture (1/1) of dioxane and methanol. After heating at
reflux for 2 hours, the reaction medium is concentrated
under reduced pressure. The residue is taken up in
water and then acidified with 0.239 g (1.7 mmol) of
potassium hydrogensulfate. The precipitate formed 1is
filtered off, washed with water and ethyl ether, and
dried. 0.22 g of an orange solid is c¢ollected, which
solid is salified in the sodium salt-2.85H;0 form.
Melting point: 226°C; 'H NMR (de-DMSO): 3.86 (3H, s),
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Salt Melting Ex. RRL Rz Rs point (C) or MS. 152 H
2- met hoxyphenyl CO2H NH2 Nal. 15H20 297 153 H
2-thienyl CO2H NH2 NaO.8H20 265 154 H 3-p ridin |

H20 300 155_H,4-net hox hengd %05/000557
NI U O R S N o o
157 H 3-furyl CO2H NH2 Nal.14H20 296 158 H
46 Tor bheny) ,CORHO K2 - Na2. WHDO 305 "15%4H743Pretﬂéi<y-

N2 yNa Ly 47 2 rigdi,ne3sy (160 H)4- @Iazrout}eﬁd)
O@chf NED %&i %Eéoqg‘sé \ICA% 20386/ 097625 -

PCT/ FR2006/ 000567 161 6- NHMe H CO2H NH2 Na 1. 21-120

ZEQ&EQQNNBMata for exanples 152 to 161 in table I X

table | X | Qw A 12X B o

AR (£ BRERRRey “pahisRgEenRy1 Tudifazh ()3 phridine 1§
7capboxgiiedmeid), 7.3 (1H, t), 7.65-7.75 (2H n),
8.30 (1H, d), 8.92 (1H, s), 9.63 (iH d) 153 6.76

H, d), 7.09-7.35 (3, , 7.45 (1H, d), 7,66
((jly. 58. %[1@ (I Slj)mmcglgugo(fg?_p. W g&ggoyphs%%lum ggygroxn.de
(élsllu‘ého%&hxﬁe 7§d&é&| t@) 3000 3@97(569Q2k|knol[? rch)E SfeTh$B 3-

ésaguge észtg 225y iﬁ‘“%‘i‘% e 3 %ép(yfﬁd”)e 6"

7cé2b6%b|lad)e Bbl:alhe’d) (HH, eWamlelB3 7.149 (1¥ mi) , of a
ZTSIQCtHfES (gg}’ %2%) Q@ (?}‘ (:%ﬁle,B 1?:1 'E!’ré:‘ipﬁ’tl'% and
om82hank]l .d) The reactlon medium ig stlrred at ' ambient
temperature overnight and then concentrated under
reduced pressure. The residue is dissolved in water,
washing is carried out with ethyl acetate and then the
aqueoué phase is acidified with 1.5 ml of 1N
hydrochloric acid. The precipitate formed is filtered
off, washed with water and then dried. 346 mg of a
yellow solid are collected, which solid is salified in
the sodium salt-0.7H;0 form. Melting point: 306°C;
H NMR (ds-DMSO): 3.87 (3H, s), 6.72 (1H, d), 7.70-7.78
(34, m), 7.96 {1H, s), 8.18 (1H, d), 10.09 (1H, s)

Examples 165 to 181

By carrying out the operation according to the
preparation described in example 164, the compounds  of
general formula Id described in table X below are
synthesized by saponification of the ester functicnal

group present on the R substituent.



156 6.59 (1H, d), 7.08-7.10 (1H, 1), 7.11-7.25 (1H
m, 7.76 (1H s), 7.88 (1H, d), 8.24 (1H, d), 8.97
(1H s), 9.63 (1H, d) 157 6.68 (1H, d), 7.13-7.37
(1H, s), 8.17 o61H, d), 8.36dalEr26806/000567
8 31 §9ﬁ4°3§?§5 19 (1H, s), °9.77 (1H d) 158
6.60-7.39 (2H, 7.16-7.39 (2H, ), 7.36 (1H ),

8. 03-8.33 (2H, n): 8.06 (1FRBH§,X8.19-9.69 (2H m),
9.01 (1H, s) 159 3.95 (3H, s), 6.60-7.01 (2H ),
T 16=734(2H ™7, - 20-8735 (EH ), 8.20;9. 70 (Z2H, Meltin
zx. M, 8.81 (#H s), 9.|os (kﬂ, 180 B.68;8.D4 (2t m) | o113
¥.17-7.56 (2H, m, 7./56-8.01 (4H, m, 8.32t8.33 (1H, point
1), 904(1H s), 966969(1H m| 161 2.74 (3H d),| (eq
558 (1H— d)—6-90—(HH—e—F—61(H Sy——671H;
165¢) , 8 24e(d'.cb-4H d), 8.98 (1I-H£ d) WOMEOD6/MNIQ76R5 - N30 - 259
CT/FR2026 0567 Exanpl €, 162 oHC1-0.9| 268
16€ 5_ Ani no- 3%(?2%- (4- met Hoxyphenyl ) r%Mgazo[NEzS- pyrcl: din- 3
yl ] carbonyl }benzoic¢ acid 5 1.P g of sodium hy#H:8xi deg
167 Pellets ?r@o%dded,f‘,’ 3zggegph( D&ewmlm of | Na-2.7H,0 31g7
2= benzoytant mo=5- 1[1.-\4 et ToxXypheny
168 mi dazo[ 1; 80 pyri di n-43mpEiesybpRYe} beﬁ\’?@i cl aci d'® 235
pbt ai ned in exanple 135 kBigotution fn 25 n of 10
li oxane. The m xtureiis heated at ref lux for 48
hours.— The react i onnedi-lim-is—palH-owpdto—Fpturi—to
165 anbi entconmmperat ure.| The Hredi umoMe | ak®y up Nanl.9H,0 287
71 oxan n acidifi W th_potpassi . 02
170 “"’*”‘”3 82&*%5 Fhe—+—prectptt=a gﬁlgu frets ??I?'c%sé{éo 2
171 )ff«z) thtBINHGH(s:Bd og.tih 15 whter po¥edri ¢@s 0l Me21g5B{0 ¢ 77
172 Y§E) gf}\\’-ﬁcﬁﬁnlaic%('cﬁgé&h' ected; whithygoliqnls S§ai.bied,d N 261
173 8 -OCH,CO,H H CMe NH, Na - 2H,0 313
174 7-CO,H H OMe | NHSO;M | Na:2H,0 321
e
175 8-0{CH,),-CO,H OMe NH, Na-1.6H,0 199
176 (8)-7- H OMe | NH, | Na-2.2H;0 244
CONHCH (CH,OH) CO.H
177 6 - CONHCH,CO.H H OMe NH, Na-1.5H,0 202
178 | (8)-6-CONHCH (Bn) CO,H H OMe NH, Na-1.2H,0 268
179 6 - CONHCH,CH,CO.H H OMe NH, Na-2.5H,0 271
180 | (S)-6-CONHCH (Me) COH H OMe NH, |Na-2.35H;0 221
181 (S) -6- | H OMe | NH, Na - 1H,0 244
CONHCH ( CH,CH) COH
The_NMR data for examples 165 to 181 in table X are
5 presented in table X' below: '




salt-1.15
(d6- DVMSO)

(3H, m,

Do, 4405 7pga

3-(4-Am n
car boxyl i

H20 form Melting point: 296C, 1H NMR
: 3.85 (3H s) , 6.63 (1H, d) , 7.09-7.17
7.28-7.35 (1H, m, 7.96 (2H d), 8.17 (1H,

§1H d), 9.04_(1kl _s), 9.69 (p%‘i‘yrﬁ'ioowooossv

0- 3- net hoxybenzoyl )i nmi dazo[ 1, 5- a] pyri di ne- | -
c acid 25 1.67 nTABLE6X'mmol) of a i N aqueous

sodi um hydrOX| de solution are added to 0.272 g (0.84
| ok

IIIUI} U1 ICL ||y| O'

4- @xi.no- B- net hoxybenzoyl ) i*Hi {48 ofde-B¥EQyri dine-| -

. %yla eﬁkbt(ﬁh”eg)'ns exanmake 450 ymd2m, ef,a736s (1m,
M xture (71 di oxane and net hanol . After r?gtl n)g 9.70
ht  ref |18 FGh 92 HeHrss) t he-?LabttH o medi-dfh i

oncentrat(eg.l wnder reduced pressure. The resi due i S

aken up wat er d then di,tre t . 239 _

1 A8l )3 T ﬁgt'aggr u?n'f?yda%fgeﬁgul ?a)f/\ge.we%?' v.93-8.06
preC| pi t al 2f,0mredsi 31 35!.I-fi Idh er edsdf (1H washed. &@ t1H, d)

and et [,.ethe e 05225 9,Rf af, ogaﬂg_e7 54
sol i (o] Ti's col Pg 5\/h| ch S%H dgl)é fs ed in
“sodi um sa t2HZ, 56H20 &.98nT - 6Re| t2Hng Ipb4 nt’: 4?2%(352 I-‘I"’*KIP\/Rrrl

d6- DVBO) | ¢ 3,86 %%Hf@ﬁ) ’m)V\DSZQQG/(QI?769’45 5.9 (18, s)
PEFHFR2O06F 000567 l'é U6- 7. J.J.H( YTE 7 05
7. 2468 30,3199 @, 577 8- Et51H3 )5)8 8477 114Hdj") - g8 52~ -

1H, d), 9(2@3 @hH, 7d¥0-Exanple, 164,58.13 (1H, s), 8.24-9.61
3- (4- Am np met hoxyben i,m ga a r|d| ne- 6-
ASROHE Ty i A TG T S T
sodilem hyd:r ®o-dessasolan,i od) are. ‘addedH,0 800 Fg84 0.(GH, m),
ymol ) of t Yly 35 1 4 (2H, mw, 7.96-7.97

4- am no- r@tﬁoxybe zdylr)nl i c?azoﬁ % a] pyr| dnllne 6
car boxyl al E2Fbtmai nédl? 8 dxarfpHe BE: j§r 45 (B, 0f) g

Xtuiee (Sinie(s& (9, d|s§>xarhe 2odi ¢h Or gyet hage _8ngs  (2H, s),
t hanol reacti on mediumis stirred at anblgnii
6.67-9.59 (2H, m), 6.82-8.18 (2H, m), 1H, m),
7.49 (1H, s), 7.95 (1H, s)
171 1.42-1.44 (34, d), 3.87 (3H, s), 4.40-4.50 {(1H, m),
5.85 (2H, s), 6.70-9.63 (2H, m}, 7.50-8.23 (2H, m),
7.96 (1H, s), 8.02 (1H, s), 8.48 (1H, s), 8.91-8.94
(1H, 4}
172 1.17-1.21 (3H, d), 3.87-4.04 (4H, m), 5.72 (2H, 8),
6.62-9.60 (2H, m), 7.42-8.29 (2H, m), 7.95-7.97
(2H, m), 8.38-8.42 (1H, d), 8.84 (1H, s)
173 3.87 (3H, s), 4.36 (2H, s), 5.76 (2H, s), 6.40 (1H,
m), 6.69-8.26 (2H, m), 6.96-7.02 (1H, t), 7.77 (1H,
s), 7.92 (1H, m), 9.22 (1H, m)
174 |3.07 (3H, s), 3.92 (3H, s), 7.44-9.65 (24, m),
7.65-8.13 (2H, m), 7.93 (1H, s), 8.09 (1H, m), 8.31
{1H, m)
175 1.94-1.98 (2H, m), 2.02-2.08 (2H, m), 3.85 (3H, s),
' 4.21-4.23 (2H, m), 5.76-5.78 (2H, m), 6.87-8.21
(24, m), 6.74 (1H, m), 6.99-7.02 (1H, t), 7.74 (1H,
s), 7.89 (1H, s), &.21 (1H, m), 9.23 (1H, m)
176 |3.44-3.51 (2H, m), 3.60-3.72 (2H, m), 3.87 (3H, s},




tenperature overnight and then concentrated under
reduced pressure.
washing is carried out with ethyl

15
The residue is dissolved in water,
acetate and then the

is acidified h_.1.5 m of gdch/Fr2006/000567
aﬂ&e&ﬁﬁhd§}?§930|d The precr%%tate formed is filtered
3 ‘vnvu.oll.,d v et allu LIICII UI | CU 346 UT a ZU
\ eI | ow so|3 dare c@H eabeds Whi dBEsobdd £s98a%i33 efftiin ™
{he sodiu 10 g 4H20,+f or NBIang gplqbﬂ 309C 71bk-7.9s8
%R(d&D&iﬁ 38#2 m . 6.72 (1H, m
7.70-7. 78| (3®BHmp) 8. % Q@%Q(‘ihl-fllHq\m)g 18 (1H d) 1009

1H1%) 2p
bper ati on

exanple 1
lescri bed

D3 Eé%a”(@hqesdl%at@s 184, B)g)g;asrm nnguti ythe.eo (1H,

accordlng to the pL£pa ti crib
3 The e ditloutide B obr o ofal 8 7 (X ),
syntheS|zed by

$apQ fIC
breselft of
PCT/ FR200
point (Q
Ove NHZ2 1

i, tahh|, Xspbel ow are

on _of _t ester f t u

tq1423 2guESIf‘ltuent %’097%5%“;1 g3 (1, m),
5¢ OO05ER, FABLE. 20 -Fx 19R(sa11 RQ)—RSV 34 t(1Kel &) ng7-81
&%%5 %5003"'813"-% N2y Nap 259 g, 366 (?LHCO?dH H10.05
268" 5H20 167 7- CO2H 3- Ove-

NH2 Na2 7HPTH3G7 168 7- OOPH 4- nethoxy- O\

pyr izGign- 3720828&'6@}17- %mﬁ |5'|m§],\/E‘3N?'ﬁZ (sad,. 20287 (1H,

EONHGH (CL8) 38 8w RN 2 Bog 77 76727 (8 8 m

{ CONHCH (£HR) @a2HAH, CMe. INHA1NA2s7H20 261 173

- O CO2H, H Ohe NH2, MaZl0 313 3 74 (1, m), 3.87 (3H, ),
4.04-4.11 (1H, m), 6.72 (1H, d4), 7.60 (1H, d), 7.84
(15, s), 7.93-7.97 (2H, m), 10.12 (1H, =)

181 1.31 (3H, d), 3.87 (3H, s), 3.92 (1H, g}, 6.71 (1H,

d), 7.54 (1H, d), 7.74 (1H, s), 7.92-7.95 (2H, m),
8.24 (1H, d), 10.10 (1H, s)

Example 182

3- (3-Methoxy-4-nitrobenzoyl)imidazo[l,5-alpyridine-6-

carboxylic acid

1.64 ml

golution

sodium hydroxide
of methyl 3-

of a 1N agueous
{1.49 mmol)

(1.64 mmol)
are added to 530 mg

(3-methoxy-4-nitrobenzoyl)imidazo[l,5-a]lpyridine-6-

carboxylate obtained in example 4 in a mixture of 20 ml
of dioxane and 10 ml of methanol. The reaction medium
is heated at 60°C for 3 hours and then concentrated

under reduced pressure. The residue is taken up in

water and the agueous phase obtained is washed with
dichloromethane and then neutralized by addition of
1.64 ml of 1N hydrochloric acid. The precipitate formed
washed with water and then dried.

ig filtered off£,
405 mg of a vyellow sgolid are collected. Melting
peint: 313°C; 4 NMR (ds-DMSO): 4.01 (3H, s), 7.78B (1H,
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174 7-CO2H H Ove NHSO2M Na2H20 321 e 175 8 - 0 (CH2)

3 - CO2H H.Ove NH2 Nal.6H20 199 176 (S)-7- H Ove NH2

Na2. 2H20 244 CONHCH( CH20H) CO2H 177 6- CONHCH2CO2H H

QU s k8120 202 178 (S - 6 - CONGHlBRY 06D 0567

2H20 268 179 6 CONHCH2CH2CORH H Owve

Na2. 5H20 271 180 (S)-6- CONHCH( Me) CO2H H Ove NH2.

NdR, 35H2%8 2X1H,18%) ( S)8 606 +8 ChR NaTo B4%5 (1H, s),
( 2H |- | The NVR data for exanples 165

t(:%)él;l%l ?E%t('}%l():g X are 5 presented in table X bel ow

WD 2006/ 097625 - 93 - PCT/ FR2006/ 000567 TABLE X EX. -

- éan@I\/EQ)i 1@5 3.88 (3H, s), 6.70 (1H, d), 7.12
TH, 6b 7.91 d
2(35% %:ryé)ng .t ( e d)olié%%l%‘z} %ﬁ% r)(‘i]l}ﬂeg Jeo  the

(@fbpdratioﬁﬁck@ﬁrxbed71@3e83@®1e(gﬂzlﬁth@ qupqmpds of
déﬁpéré% (E% éﬁ II_[§O %é%, d16.'|.7 31;%7::1(&*:&1 Sbel%wgzare

(spnthpsizedy- h'yegapgﬂlfﬁcpatl@nmo@ GQE( ﬁ?t%j fgn?&mnal

(e];‘flou ) r%séi‘at( JaH the BGubMtudde.s), 3.95 (3H s),
?ﬁ 2-7.05 (2H, n), 7.60-8.21 (2H, ),

5 13 (1H, s) 5 54.0. 61 (2H, m, 8.41 (1H, s), 8.74

(1H, s) 169 3.52-3.54 (2HTABLE XI88 (3H, s), 5.84 (2H,

m, 6.71-9.62 (2H m, 7.45-8.24 (2H m, 7.96-7.97

(2H—S2 516 (1H, L), 84—t s—170 3785 3H

Shy 4 20’ (2H, 5) , 5.62 g (2%, ?r% 6. ﬁg-g_ @ai@yeitlng
., 6.82-8.18"(2H, m)| H ny, |7.49 (IH, s)| point

7.95 (1H, s) (o0)

183 8-CO.H H OMe NO, Na 332

184 __7-CO;H H OMe NO, - >350

The NMR data for examples 183 and 184 in table XI are
presented in table XI' below:

TABLE XI'

ExX. , 'H NMR (ds-DMSO)

183 |4.00 (3H, s), 7.32 (1H, t), 7.82 (1H, 4},
8.03-8.08 (34, m), 8.47 (1H, s), 9.75 (1H, d}
184 |4.02 (3H, s), 7.75 (1H, m), 7.78 (1H, s), 7.96
| (24, m), 8.14 (1H, s), 8.30 (1H, m), 9.67 (1H,

m)

Example 185
(4-Amino-3-methoxyphenyl) (8-methoxyimidazol[l, 5-

alpyridin-3-yl)methanone

0.79 g (2.43 mmol) of cesium carbonate and then 0.05 ml
(0.84 mmol) of methyl iodide are added to 0.22 g
- (0.76 mmol) cf (4-amino-3-methoxyphenyl) (8-hydroxy-

imidazo[1l,5-alpyridin-3-yl)methanone obtained in




10

15

20

25

171 1.42-1.44 (3H, d), 3.87 (3H s), 4.40-4.50 (1H

m), 5.85 (2H, s), 6.70-9.63 (2H, m), 7.50-8.23 (2H,
, 7.96 (1H, s), 8.02 (1H s), 8.48 (1H s),

Szfﬁ.lzﬁsgf‘q;%? d) 172 1.17- Jgggl (3H, d), &ﬁ%ﬂo@é/ooossv |

(2H, s), 6.6279.60 (2H, m, 7.42°8
(2H, m, 7.95-7.97 (2H, m), 8.38-8.42 (1H, d)884
(eMamplel 1373, 87 (BHPL s)of 4 DB .(2Fhes)regctzgon2ppedium  is

6, #9.1%‘@3 a@ aﬁlbg%n% 2§e 'él’ra ’re6 % 7. Q2 (hb‘ﬂarst) After
H, nL 174 3.

(aﬁd%)mns 9<2f(3|4 s§atvra eg esﬂtéw Yd¥°@§n§af§’°nate

g%g%u@loﬂ 9@:14 1Heag):8§812%8dlli2th ﬂ’ﬁ) &B&hgﬂﬁ wﬂ’g.hl'é&hyl

435ELR 53 ( The nPro8niE. ng‘ﬁS(%HPbﬁ)?ln&Cg?-l%. P Hries, over

Mepdbutd s(u:lll-ﬂatm) arfid &Qaﬂcélﬂt:(atedtpmdé'r?#e@maed pressure.

75%% n%@s:ﬁ%% 31%213%&1 & gy n%%ﬁmmcl-y\%a?tc@rgp@ on

26@6/1@97625381,94 -emmoo@/&e@@sm casrzgvedt (9Pt m with

53841 omek haped0- 8., 924 (16 ndn cﬁra?r%}g- V3 (@, g9lid  is
7.45-8. 1H,

9-
nfoi#%es}f(s (lﬁﬁlnlaslg §,%]8111-(3@£%3c *7‘31"2'1% §‘a§813(7’ 50388
(B, dg), 74831 1kHs) ,s)7,. 92~ 3096(2]2H rm, ,68624 (T, m);

'd% BRI T S Qe I A B ‘é’&‘

.92, 44K 1K) ,dB,. 28 EIJLH (1H,, 9., 257'989?—87 @4‘1:( ,

‘BZ4(1H d), 10.05 (1H, s) 179 2.18 (2H, t), 342

(2H, m, 3.79 &SH s), 6.71 (1H, d), 7.56 (1H, d),
7Exampigs J86 3187 95 (2H, n), 8.23 (1H, d), 10.10
(ﬁz Sc)ar]&QLr% 5208t 59 thilkH, SperdcH68n3. Bedcding , B8o87the

(%repa).rat:.on described in example 185, the compounds of
general formula Iz' described in table XII below are
synthesized by O-alkylation of the compounds of general
formula Iz in the presence of an alkaline carbonate and

of the corresponding halide.

TABLE XII

Ex. R Ri R; Rj Salt Melting
peint
(°C)

186 |7-OCH,COEt H OMe |NH HC1 187

187 |[8-0CH,CO,EL H CMe |NH; HC1l ' 216

188 |8-0(CH;)3-COzEt |H OMe NH» 0.9HC1 174

189 |8-0OCH;CH;NMe, H OMe NH, 2HC1-3.25H,0|142

The NMR data for examples 186 to 189 in table XII are
presented in table XII' below:




4.04-4.11 (1H, m, 6.72 (1H, d), 7.60 (1H, d), 7.84

(1H, s), 7.93-7.97 (2H m), 10.12 (1H, s) 181 1.31

(3H, d), 3. 87 (3H, s), 3.92 (1H, q), 6.71 (1H, d) ,

7w§42¢% szs 7.74 (1H, s) g47..92-7.95 (@d:r/lrhzoos/ooossv
10.10 (1H, s) Exanple 182

3-(3- Met hoxy 4-ni trobenzo |¥ mdazo[l 5-a] pyr|d| ne- 6-

carboxylic acid 5 1.64 rrl'f%\(5 ol ) of a 1N aqueous

sodi um hydroxide solution are added to 530 ng (1.49

ot ) ofr et hy T3 '

BXppt h(JY\I 4-nitrobenzoyl \H e))

agboxyl @t e10bi®ad neds,i rt)exwmlae443$n(mm q)t;ure of M, s),
1 10 off _dioxane a an r ti.pon 51
redi um Fs7ﬁe§t d Q‘}tq{%dr&fors %Efsgghd %len?ﬂg’ A e
oncent ated munder reduced pressure. The residue is

3ken UR.T0, yiejer and dhe Agueous pgse,obvalnad (s o,

\ ed W t di‘chl rdnet Hane "and "t hen heutralized
addi ti on50P84%. 1l 6RHY MOF BNERYHrch{2hi & acfd8é Thef S (1H.

preci pi tﬁ‘} e gobged Og s({g | tgy edy of1f , (mgshed wi tdz vwater s),
and then dri ed. 05 of a yeIIow solid are
¢oll ected: 9i/h(1Hrnr‘P) rnﬁn AB - 15{1"2(7’9- L - NMR(&6—DMBO)-

4104 (31, 8)-1 72278(3(H1H,t)\/\0226@620&76%; m95 2.53-2.59 (2H,
PCT/ FR2()06/ 000567 9 O 3

1), 8. 15 ?1H3 §§ ”’g 5’8' (%ﬁ?&'%'%x”ﬁ gjls% and‘ﬁlz89 (2,
3 By cantying.edt (e wperé@tiom.adcdrHi ny)t o6t Be-6.88 (1H,

prepar ati on deggr exapl g 8214 hecompaiznds mof m),
gener al #n? C} 82 #blggsg:{rg b in tabl(e Xl bel ow are
svnt hesi 2865139/ %d@ﬁllfm?‘ﬂf ion of the ester functional—

grReyp presgsta ogh they RHubstisbuents 19 TABLE Xses (3H, s),
4.47 (2H, m), 4.61-4.76 (2E, m), 6.79-8.20 (2H, m),
6.84-6.88 (1H, m), 7.08-7.14 (1H, t), 7.95 (lH, m},
8.05 (1H, s), 9.29-9.32 (1H, m)

—t O =~ —

Example 190
5 Methyl 3-(34{3-methoxy§4-[(propylsulfonyl)-
' aminolbenzoyl}imidazo[l,5-alpyridin-1-yl)benzoate

0.17 ml (1.5 mmol) of 1-propanesulfonyl chloride is
added to 0.5 g (1.24 mmol) of methyl 3-([3-(4-amino-3-
10 methoxybenzoyl)imidazo[l,5-alpyridin-1-yllbenzoate
obtained in example 111 in 6 ml of pyridine. The
reaction medium is stirred at ambient temperature for
18 h and then concentrated under reduced pressure. The
residue obtained is taken up in dichloromethane. The
15 organic.phase obtained is washed with water, dried over
sodium sulfate and concentrated under reduced pressure.
The residue obtained is purified by column
chromatography on silica gel, elution being carried out
with dichloromethane. 0.34 g of a yellow oil is
20 collected. MS+: 508; *H NMR (de-DMSC): 0.86-1.01 (3H,
t), 1.74-1.81 (2H, m), 3.16-3.19 (2H, m), 3.92 (3H, s8),




Ex. RRL R2 R3 Salt Melting point

Ove NO2 Na 332 184 7-CO2H H Ove N2 -
data for exanples 183 and 184 in table X
gn@akabl e X'
183 4. 00 (3H s),

p gsféﬁég)%

), 8. 03- 8. 08 (3H,

18408, 093K 3HS)s) 773357(?@

(C) 183 8-C2H H

>350 * The NMWR

are 15
bel QwggTABLE X' Bpcr)Erbibbs /000567
7.32 (1H, t), .7.82 (1H, -

, 8.47 (1H, s5), 9. 75 H d
héH 7mg ({138 § ty g, m,

(E3H53|U)7 igslézrtle)S) ,880308(3b, (DH, Im7 (elH33-9)82R0 (2H
e
(@?gﬁﬁnag&(ﬂrgf h&xypRefd )& mHodyidn didb s

g (2.43 muol) of cesium
Le 389 theqeQ. 05 m 25 (O 84 nmol ) of -net hyl

i0

Srdpithlspe

saturate

r ECPPER

a] pyri di n- 3-yl ) net hanone

eégggiare—agdeg—zc—o
(Byammzszm hojypherl9) ( 8oB§HRBYGR
na]d%dﬂmeoﬁ yh) et
- "PCT/ FR2006
nEEBETRVF. cl’ﬁ@-‘]r%aétgl ofefeHih
t gpaehaktzeds orby4 h@thllﬁonf\‘[a’eionad@blrt i eroydfataion

decarufrrete
or gani c phase obtalned is dried over
and concentrated under regdu¢edxprgssure.
is purified by. colum chronat ography on
elution being carried out wt

0.79
22 g

B e

i

(0.76 mmol)
according

of

to

the

@nhe gaht aiHB?dcd:tﬂpmlds of

0567
R

sol

] ethyl

dichl oronet hane.

ution, the

5 acetate.
sodi um sul fate
The residue

The

silica gel,

ﬂ')n

ERPlBaRat Lo il e

of

the

ofg,an

s),

poi nt :
5.

or angy-ye

229C, 1H NMR ( CDC13):
, 6.69 (1H m

80 (2H, m

Il ow sadjid is 1
3.

@l | gcted.rMEIl

86

(3H,

s), 4.01

HQWeltlng

(3ine

(°c)

181

H

Phenyl-3-CO:Et

OMe

NHCOCH;CH;

MH+

458

182

i

H

OMe

NHSOQMQ

78

183

7-CO,EL

H

OMe

NHSO,Me

187

154

Br

OMe

NHSO:Me

206

15

The NMR data for exampleé 191 to 194 in table XIII are
presented in table XIII' below: '

TABLE XIII'

|Ex. H NMR (ds-DMSO)

191 (cDCl,): 1.24-1.29 (3H, t), 2.43-2.50 (2H, m), 3.91
(34, s), 3.96 (3H, s), 6.28-7.18 (2H, m), 7.40-7.46
(14, m), 7.88-8.02 (4H, m), 8.20-9.75 (2H, m), 8.32
(1H, s}, 8.45-8.55 (2H, m)

192 3.12 (3H, g), 3.94 (3H, s), 7.4-7.42 (2H, m), 7.48-8.03
(24, m), 7.90 (1H, s), 8.00-8.03 (2H, m), 8.14-9.73
(2H, m)

153 1.35-1.40 (3H, t), 3.12 (3H, s), 3.93 (3H, &), 4.35-
4.43 (2H, q), 7.49-8.15 (2H, m), 7.56-9.66 {(2H, m),
8.02 (1H, s), 8.10 (1H, s), 8.64 (1H, s), 9.26 (1H, s)

194 3.12 (3H, s), 7.34-7.56 (2H, m), 7.53-7.56 (1H, m},




6.69-6.72 (1H, n), 7.03-7.09 (1H, t), 7.78 (1H s),

7.92 (1H, s), 8.24 (1H, m, 9.25-9.28 (1H m 15

-Exanpl es 186 to 189 By carrying out the operation

agLeo Jdshe preparationdescribed |np@l)9@§glogs/ooo557
1@@,£?g€ﬂoc%'%ptgunds of genergl forrrul a lz' described

et okl o Y4

t-abte-X+—betow—are Syt hrestzed Uy =l Kyl atT o of

i

tthe conpo®rds.®%. (§Bnemal. 20 8Bor taH.a $% i A-Phe?.22 (1H, m),
presence 9k apyalkal ing,carppnae gpd of the

C FE X~ EX. R RI RZTR3 sal't

Melting point (C) 186 7- OCH2COREt H OVe NH2 HCl 187

1&?;;?%@@28 H OV NH2 HC1l 216 188 8-0 (CH2
33 NH2 0. 1 174
NEZ Héf.'y. 2l9 n&’ )au? exan'p }Ei:pve

t Amida zio 1t, &blad p),amcme 1-p»r1e)sbeanmi.q raddbl e X |
bel ow. WO 2006/ 097625 - 97 - PCT/ FR2006/ 000567 TABLE
XI1'" Ex. 1H NVR (d6-DMVBO) 186 1.31-1.36 (3H, t) ,
412& m135of 28, ¥y, aqueguiotsodium Byproxics (aplupjon are
2% %Zgzl% r%l—?ﬂt 4 %1’}é'|9mr§&1) 8®§1meéﬂ1 L 7k (3673 -methoxy-4-
S
d@rQPyiLScléﬁow i) O(i)éﬁl%da@és% agé’}?% in-1-
rTl/:L Eeeﬁoat@g (d]:lrl;ai:).ed7 2% (2¢kam§o1e7lsoz (1M, s30 ml  of
h%nfé. (ﬂ'j'lxe n}feaé%;sgnz é%. :Llé)ng[egg §3]a(1:3'_'(‘a° for 3

4h05m$ Bhd Mem)qom@ﬂtm@i (mdertyedgcad PZHSSH'}’-'E The
ré%:.%u%l igH’ta@en u§>5 bnd8&ddd and the agueous phase
 obtained is washed with dichloromethane, neutralized by
addition of 1.4 ml of 1N hydrochloric acid and then
extracted with dichloromethane. The organic phase
obtained is dried over sodium sulfate and concentrated
under reduced pressure. 0.19 g of a yellow solid is
collected, which solid is salified in the sodium
salt-2.1H,0  form.  Melting  peoint: 145°C;  'H NMR
(d-DMSO) : 0.96-1.01 (3H, t), 1.71-1.83 (2H, m), 3.16-
3.19 (2H, m), 4.00 (3H, s), 7.33-7.70 (2H, m), 7.36-
7.38 (1H, m), 7.52-7.97 (2H, m), 8f04-8.07 (2H, m},
8.27-9.85 (2H, m), 8.44 (1H, s}, 8.64 (1H, s), 89.25
(1H, m)

Example 156
3-{3-[3-Methoxy-4- [propionylaminolbenzoyl] imidazo[1,5-

alpyridin-l-yl}benzoic acid

The compound is obtained by operat'ing according to the
preparation described in example 195 by saponification
of methyl 3-{3-[3-methoxy-4- [propionylamino] benzoyl] -
imidazo[1,5-a]pyri_din-l-yl}benzoate obtained in example
191 with 1N sodium hydroxide sgolution. A yellow solid
is collected, which solid is salified in the sodium
salt-2.4H,0 © form. Melting  point: 145°C; 'H NMR
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15

20

25

30

M, 7.04-7.10 (1H, t), 7.79 (1H s), 7.92 (1H . m,
9.25-9.28 (1H, n) 169 2.85-2.91 (6H, d), 3.63-3.64
(2H, n), 3.89 (3H, s), 4.47 (2H, ), 4 61-4.76 (2H,
(2H, m, 6.8416588 (1H, m ,pck/B@82d08A000567

?;1’% §0€69N;§7?96%5(1H m, 8 o??m s), 9. 29- s (1HI40
rr) mple 190 5 Met

3{@a= ?Msﬁtthéxﬁmﬁﬂ{G¥¥Oé§ﬁsuﬁﬁony?)46 2.51 (2H, m), 4.03
ansfo] benzoyl hgudazn| laﬁ almysi di r&sLsyb)ebemZHat ), 8.43

0.17'm (1.5 nnn ),. of 0 Ifo oride

add8d 9085 6§ (PP§4%I§ B hdny T %’4 B A REE
1Q1met khoxybenzoyl )i m dazo[ 1, 5- a]pyrldln 1 yI]benzoate
obtained in exanple 111 in 6 m of pyridine. The
reamionnemumis stirred at anbient tenperature for
18xhampde f18dn concentrated under reduced pressure. The

rggldye o‘fbttﬁian eeds1. S, IFdee b i i Mg dk s hEReOpRENENed Theeptor
15 organi ¢ phase obtai ned js washed w.t.h mateéﬂﬂg&ﬂfd

ob6F erd.I&r#sam &he RIPFIRIShFH L Whither©

pressure. The residue obtained is purified by colum

Cﬁﬁg":: re%pcﬁqsg‘ %i%eggse@f TO:%' i&i?& QEEF‘? éékijg ;s r00)2

28 cadtedd . winB: 1608l 18EN @ﬁ@ﬁﬂ} P9Y5-Y9 '

(ég;:«st)atl %Wg é 8lag 2R nd) . r%dgs%fg %%é)nZanﬁbataoQQ the
0 /097625 - 98 - PCT/FR2006/000567 4. 00

(sﬂatsps 7183- yemgvedy, apf, Fhss. plstepiparm, rinsed  and

- Teh3rdulbli2hiridg. 81@3 §13Q>ﬂ215h.nﬂln98kﬁﬁ-f91r85({(2HnM Bisg

Xk BOEEST ( M0 0y 0K R BT She SEereAy fiases-

according to the preparation described in exanple

gF.uEEEF%O QuNds, of cgﬁgﬁﬁﬁhsf OrJgul ‘%ﬂ@ deseehbesni Nare

e ow are synthesized by sul fonyl ation, or
adysarilbnthi t hentao &depouriadlef g"é'herél REIRALEdqp  of

10 pl/well. 10 pl/well of Db-FGF (Amersham ARM 35050)
and 10 pl/well of FGF R o III ¢ (R&D Systems 658 FR)
are subsequently distributed. Afterwards, 10 ul/well of
1257 1, _paF (Dupont NEN NEX 268 - specific activity
> 70 uci) and 50 pl/well of SPA beads (Amersham
RPON 00019) are added. The plate is shaken for a few
seconds and is incubated for 60 minutes at 37°C with

the exclusion of light.

At the end of the incubation, the plate is read in a
Mibrobeta Trilux radiocactivity counter (Wallac/Perkin-

Elmer) .

The compounds of the invention demonstrated a specific

activity of between 1077 M and 107° M.
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TABLE XI11 Ex. RRL R2 R3 Melting point (C) 191 H
Phenyl - 3- CO2Et OVt NHCOCH2CH3 MH+ = 458 192 H H Owe
NHSO2Me 78 193 7-COREt H OMe NHSOR2Me 187 194 H Br

(yﬁ W 8( 15 The NWR A for exanplgse %&;059/000557
Intable XIll are presented in table XIII' bel ow:
TABLE Xl I1' Ex. 1H NMR (d6-DVBO) 191 (CDC13) 1.24-1.29
(Bmample 2983-2 50 (2H, n), 3.91 (3H, s), 3.96 (3H,

Skefr@ced 7ok8 (REl Hdm 31:1:&@57 46 {Hél MBrmylH8-B. @4 the

, 8.20- , 8.32 S
EEH°1?)fefefEls’n12°€3;(-’FU‘§§° "GAFB(%‘H( %9) 9)1/*“?: 7°gzqi %E‘FF or
MLO Ag#318 o3 a-FRH, , 7.90 (1H, s), 8.00-8.03 (2H,

m, 8.14-9.73 (2H, n) 193 1.35-1.40 (3H, t), 3.12

(3H, s), 3.93 (3H, s), 4.35- 4.43 (2H, q), 7.49-8.15

( 24~ w&iL,l PloGes. a&va(lzmn Brimr 0P (are ssoatsdwl&hHNO nl
s).s 8.64 26 19 red in
2’54 7 5(-3’%%1"#?I§é t&} §&%H§é§hm Hsog“%(zooa %)3 625 -
9§Bs)¢€¢ﬂﬂ=R2006/ 000567 7.84-7.85 (1H m, 7.88 (1H,

s), 7.91-7.92 (1H m), 9.26 (1H s), 9.72-9.73 (1H

”’I@C{lggfaépﬁoxyl% [ CFSAFCsul P8Ryl i nd] bRERRIEIR  of
i abdano[ t=3ia)/ptr/weila- Bny b ARMol 01@4:@ dnedivm #1 16 HCS +
| .sadi - dded t

03 8 B A e BU R R Ml AR ST

[ (propyl sul fonyl ) am no] benzoyl }i m dazo[ 1, 5-a] pyri di n-|

- Incubation is carried out at 37°C, 5% CO;, the time

required for the cells to adhere.

The products are dissolved and solutions in

DMSO/reaction medium having a £final concentration of

1 puM final to 107 M are prepared.

After adhesion of the cells at 37°C for 6 hours in the
presence of 5% CO;, the medium is replaced with
RPMI 1640 0.1% FCS + glutamine + HE. '

For the derivatization, wuse is made, as negative
control, of 0.1% FCS, as positive control, of 0% FCS
and, as control, of 0.1% FCS + 30 ng/ml of b-FGF or
10 ng/ml of a-FGF. Incubation is subsequently carried

out at 37°C for 24 hours in the presence of 5% CO..

On the second day, the cells are rinsed with 1 ml of
PBS and 200 pl of trypsin and then they are recovered

in Isoton. Counting is carried out (n > 9 um).

In this test on proliferation of endothelial cells -
induced by b-FGF or a-FGF, the compounds of the
invention demcnstrated a specific activity of between
107 M and 107 M. |
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yl ) benzoate obtained in exanple 190 in 20 m of 10
met hanol . The reaction nmediumis heated at 70C for 3
hours and then concentrated under reduced pressure.

T i.s taken up in andtheﬂtﬁg
H§séag%@ﬂgﬁﬁ 8d i s washed mn¥ﬁ£d|chloronetha 4906/000567
neutrallzed by addition of 1.4 m of IN hydrochloric
acid and then 15 extracted with dichl oronethane. The.
0 ' obtained is dried over sodiumsulfate
h i 135 ted wunder reduced pressure. 0.19 g of a
yHPﬂGW ofl ispgicgensaic tidy Vit h solid is salified in
t he sodi um salt 2. 1H20.form Melting point: 145C, 1H

.n,FNﬁezo (d153 BF ZWr?ﬁar%‘QOOéY3%@1%$r19ué§n983 gf‘gﬁ each

MEhafib3Gs 14038 wdH, KBioZobR- Tedlwe2id, mgt Baldl- §odlagen,
% m)zrs, %#1? %g\%(:égtas%esigés‘ééédi B1ckBnf8n(384630),

31$8- j3- thmﬂ?rzlgﬁérmlomﬂchniﬁé] Heremp | frere®[ resuced

alRy L dien-,1- b EbERZObgcRELH30 5@@2§@FDQMDdddilagen (Rat
obtai_néd by operating according to the g%fgarat|35§236
I

d@§éﬁ|b&@3¥?%§%ﬂpl%Y395 By s 9% caft P e
3ek31iggmaisheloredrepiteing gliawy enzmAqd -for 1 hour.

i m dazo[ 1, 5-a] pyri di n-1-yl } benzoate obtained in -
exanple 191 with I N sodi um hydroxi de solution. A
yBumew sveid 3&ndsthel iatt exklvhi cHIBET d rief :safrPiéd 10C,

i 2 r n t
\FeRRRSOARaRUA, S0, Bl o el avdéitir s
(é@lﬂwso}P&E% BrR, fopcudpted st 21514 30, Mell/vymll in
(3blo k. o7f EéBNY B8 {$hl, (M onét88s8c38206H+ W% BBA3+ hEGF
(%55 g)( |l| Eg ]{i’lemHU\?EA'O 1'3 %EMg 45 5%""3{9’ + 2 mM
glutamine + 1 mM sodium pyruvate + 1% nonessential
amino acids (GIBCO) for the PAECs.

Stimulation is carried out with b-FGF (TEBU/Peprotech)
10 ng/ml or a-FGF (TEBU/Peprotech) 10 ng/ml in the
presence or absence of the products of the invention at
37°C for 24 h in the presence of 5% CO;.

After 24 hours, the cells are fixed and the slide is
stained with Masson's trichrome Dbefore observation
under a microscope, lens X4, and image analysis

(Riocom, Visiolab 2000 software).

For the test for angiogenesis in vitro induced by b-FGF
or a-FGF, the compounds of the invention demonstrated a

specific activity of between 107’ M and 107" M.
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Exanpl e 197 Study of the '25l-b-FGF binding to the
purified receptor FGF Ra lllc by the proximty
scintillation nmethod 10 NES plates (NBS plate 96 wel |

S I Sggl‘ ni ng 3600) coated wt %&2‘};@&0@?000557
O%t Wa&tgﬁn per well, for~ 2 %ours at 37C. At the end
of’the i ncubat i on, the coating is removed and the

pExpepler 200j nsed and thoroughly dried. 100 ul of
bMBEiingoltuflf:&rla&&QtWyBla&g%ﬁﬂéuwfmruhephhaués are

distributed into the plates. Dilutions of the

~conpounds of the invention are distributed into-the

wehbs ogenaspeofder tiazfuinfed 1fbpatheetievelbpmehneblf chronic

b- h d
R Ao VY A el) iR o
diI8Dr i buttech1 9% t Eomatle, degedspmeasit of so:Q.gql gumgps The

LSRRI DR’ s s e 000 o e
| S

apgsdusire plafe .@WQ% a tREFUSS se% hds

i EQHH@b@Qt&Qﬁo@O m it es abySdKkines h thespéﬁbuslen of for
At the t he |ncub Iate is read

|ﬁg53bﬂ7llﬁ}"6518t ﬁ‘l )?nrlg&té’a \F%téy closuen et
(Wal | ac/ Perkin- 30 Elmer). The conpounds of the

nti no V. of betypeen
|BHEN, AT IAE SBEE) Lh gl ko Detapenan.
PCP FRPEE6/, 00T *@hnplz é4 1981051‘ BactRP of L4§2-1472) makes

cogp Afe the é@ﬁ @hlaraﬁcbll% lraraql idfpsratd OBaphble of
HUVE ersus. 30 n of EGE or, na/ M of a-FGF

SmQQuQéFPnEIEPESaP &PE@HcﬁrFﬁﬁﬁ%%lqﬂ%? ‘'ed with 200
pl of a fibronectin solution (50 pg/m, prepared in

P§§L/m%nlmals, nonconsanguineoug white mice weighing
approximately 25 g, -are anesthetized with sodium
pentobarbital (60 mg/kg; Sanofi Nutriticon Santé

Animale) by the intraperitoneal route.

An air pouch is created on the back of the mouse by

injecting 3 ml of air subcutaneously.

After waking up, the animals receive a treatment,
generally by force feeding, and receive an injection of
0.5 ml of Freund's adjuvant (Sigma) with 0.1% croton

0il (Sigma) into the pouch.

Seven days later, the mice are again anesthetized and
placed on a heating plate at 40°C. One ml of carmine
red (5% in 10% gelatin, Aldrich Chemicals) is injected
into the tail wvein. The animals are subsegquently placed

at 4°C for 2-3 hours.

The skins are subsequently removed and dried in an oven
at 56°C for 48 hours. The dried tissues are weighed and

- placed in 1.8 ml of digestion buffer (2 mM
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10 Inoculation is carried out in a proportion of 30

000 cells/mM/well in an RPM 1640 nedi um + 10% FCS +

1% gl ut am ne + heparin-ECG- (HE) mi xture. Incubation

I $aC j at 37C, 5% COZpathe time If-yeg8boEdooos67

f?? ?Egbce I's to adhere. Theg%roducts are di s’??l vedszl

and solutions in DWMSQO reaction nedium having a final

cBdcdntimesrdf:  12pMlli n&f22f8%10- 7 vl e %‘g%arec}z U/ml

%a@fatleﬂ FHresiomRfrd he cells at 37C for 6 hours in
presence of 5% C02, the mediumis replaced wth

RPM 1640 0. 1% FCS + glutam ne + HE. 25 For the

dahievait zai i ba, thea i&smﬂs;edasine@alzi we «bnfMoNaOBf The

cont{rol %, pgé)k{:&? §§§t %fo %£§Ofﬂndigaﬁlp The

oS UpEEGRL antsUb AL N ﬁlsltsﬁﬂb%@qu‘éhﬂwgbar Pi BdeouFe&tlulose

3LC ke 24 Méaﬁ@st herpeesencr: 2t &96 CA2e30 x@ud hein  a
second day, the cells are rinsed with 1 m of PBS and

268Gt r6p teTandt hetP 4 ¥y a7e*+BEbveRedcarfine  red

| satlamhraCawnt igegilex.carried out (n > 9 pm. 35 In this
test on proliferation of endothelial cells induced by

b- FGF or a-FGF, the conpounds of the invention
dewonspeahedtarspesrti cshediedt y tie beluperveimits mE the

E%ga}ﬂgl%Tglg 3% 2096/ 0F(62%: - o¥02%¢£a HEP %E%%@%P&Q@@%n of

Model of angiogenesis in vitro 5 The gels
anepFéﬁ@U@@ by distributing, into each chanberslide
wel | (B| ocoat CeIIvvare rat tail collagen, type I,

cul t.uresides: Di cki nson_354630) uI
Sl st e dogi Decon O ekpasen 3HER0) . 480
Mit fifgelencBec et wlietk itisogR5G28H re ntest édgentliRan ANOVA
followed by a Dunnett's test. for which the reference

group is the "solvent control' group.

The compounds of the invention are active by the oral
route at doses of 0.1 to 30 mg/kg.

Example 201

Model of Matrigel angiogenesis in the mouse

The model described by Pasganiti et al. (Laboratory
Investigation, (1992) 67(4), pp. 519-524) makes it
possible to study pharmacological agents capable of
modulating the appearance of  the angiogenesis
specifically induced by b-FGF. FGF2 (Peprotech) 1is
added, in a proportion of 300 ng/ml, to Matrigel
(Beckton Dickinson) maintained in the 1liguid form at
4°C. After homogenization, the mixture (0.5 ml) 1is
injected subcutaneously into the base of the back of
female black mice (C57/Bl6) weighing approximately 20 g
' anesthetlzed beforehand with sodium pentcbkarbital
(60 mg/kg, Sanofi Nutrition Santé Animale)

intraperitoneally. The animals are treated by force
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10 Tail Collagen, type |I: Becton D ckinson 354236).
Celling is allowed to take place at 37C for 1 hour.
Human vein endothelial cells (HUVEC ref: C 015-10C,

C@ éﬁﬁ%}ﬂgiAE )cs Inc.) or p@gClne aorti payeebbetyedoss7

are inoculated at 15 x 103 cell/well
in 400 pl of EBM nedium (C onetics C3121) . + 2@6FB§ ' ed
hEepding.udyfified B €A¥SHUVEEs WiRE [V 3934 Fagestashyze

ghHbarde #xinmMsodhemyyddivate che tba@measer&emved at

d GIBCOf th 20 St .
CEPAPed GRESHFLh b FE (TRB PRGOSy in

avEéEuG.EEBHbE&p:mtcﬁ'fch:)hengr@dmﬂomm ahe epaégencé dewarded
absen the pro v /C £.0r
SHBEI8R OB O G 100 B A C L apony
cef| DNAr ¢.rf ivhed gurhulemas | He ﬁ@bsgmewéampﬁﬁrled ouE in
Masa@R' s tl | chi-ire Ref ofes Obéﬂl/@Ié.@{‘tyundera this, the
m_croscope, lens x4, and i nmage, anal ({% om ,
VESPOREE20EF HBIAAR) . 256 P SaRE et oY agenase
amglﬁggmﬁ$lsatn gi7Po bRdunddghy baEGer oceatEGELctihg at

SBBBVB 7ot Wbtz S0 SHPRRRSIa"T M 5 AoN DodRds e

- p&d3et PGH FR2@EE/GEI5ER Eﬁ(anplle22@®1 MogEl BBS buffer
| pfLaquyt of yfla'?@/{(ﬁ%%]fs'sl'rﬁdt TDUSEY NG 0genssks. The
or e

iS require Vel opment- of- chronic 5
|ﬁﬁPHﬁfﬁat oty dlpﬁ%as%esﬁﬁ’cth 255 r hBAAENEPE aMtHig i s or Kit

| EBygthtake® f or Mohedawel oppesbepl soddsirdim®rs.toThethe
formati on ,of ngg ¢ ssel s - makes possible not only the
h

peRFLERGRIGP=p giSCEP % sues but al so the

transportation of cytokines responsible for 10
eéhémééﬁﬂf%étQFeCE&8@éE£éﬁ‘gstméaﬂi%%%%%s (+ SEM). The
differences between the groups are tested with an ANOVA
followed by a Dunnett's test for which the reference

group is the "solvent control" group.

For the histological studies, the granulomas are
removed with the muscle and the skin, fixed overnight
in a 10% formaldehyde solution and embedded in paraffin
(Embedder Leica®). The granulomas are subseguently
sliced using a microtome (Leica) and stained with
Masgson's trichrome stain. The neovascularization of the
granulomas is then evaluated. The vascularization

levels are between a value of'O and a value of 5.

The compounds of the invention are active by the oral

route at doses of 0.1 to 30 mg/kg.

Example 202
Model of tumor angiogenesis in the mouse

This model makes it possible to study pharmacological
agents capable of modulating the appearance of the
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The nodel described by Colville-Nash P. et al. (D.

JPET., 1995, Vol. 274, No. 3, pp. 1463-1472) makes it

possi bl e to study pharnacol ogi cal agents capabl e of :

1%@?&& Add743st he appear anca‘%gé angi ogenespcn/rFk2006/000567
nonconsangui neous e m ce wei ghing

approxi mately 25 g, are anesthetized with sodium

pencdbgepiesds (@Eaifiqpllsanbidused by SHTSAnfeveigpment .

AgisBied)s by dfige i nt weeghuhgnealag@s@mﬁewr poacy isare
created on the bakof t he, nobuse b .Ctlngias m%/k
aﬁPe§&B@Gﬁ&ﬁé’ousmt 25 SEFEM a8 gi

I satlofe anitepd imnt Sangénaurdinal &)y intrepéeedongalémd The

gcel ve an |ne|§ chian.,of of 1%65? r‘%g&éaﬁ%SHleﬁP%gh%ﬁnbn the

oCro
SDaSkvenfdaycswat érewzt&he lvnege aedlsgain aﬁesl-’tmqrzte’@n of

and,, ac ti t 0 f d
T A R e S T K e

i Apédtedbyi nferede 3%41%1 n.Thehe Sd7emaPE af
sw@s%ql%@at Itw:rzilem@@ekmr ﬂ@rg Qg Zayhoaid. tBS Theogkivedume
are subsequently renoved.an r|e in

F4F asohonraeshaiiing g LS s Ty 818H 2 a S0,
pvaeed | m,l. Fedresferttisgestian gueseest2 dipmeter and o
2 0 567 dithiothreitol,
%g%ﬁ%%%%%ox_hje %ﬁ‘ﬁlg%:%& 1%(?%/ papain) for 24

hours. The stain is then dissolved in 0.2 nl of 5M

NaQd 1811155 SKEBS it <o i ds10Rdanl 200k {orsE@) . The

m.n. The supernatants . are filtered thro 0.2.pm
CERESRSeRcSan Hhs e T IR ST ¢ | FPAFEY 3 Enf BRyANOVA

i fod lospdctpphotmetert b¢ 482tnnfegawbsicha @aﬂenméerence
r%%ou%alIb%%rlqgoi%QDESCOH%rol" group.

i

The compounds of the invention are active by the oral

route at doses of 0.1 to 30 mg/kg.

Example 203
Effect on thrombopenia

Thrombopenia remains a pathology for which few
effective treatments exist apart from the transfusion
of platelet concentrates and thrombopoietin
(Kaushansky, K., New Eng. J. Med., (1998), 338,
pp. 746-754). |

Anticancer chemotherapy constitutes one of the major
causes of thrombopenia. One of the agents of
chemotherapy, carboplatin, has been widely used to
induce thrombopenia in the mouse and to be able thus to
characterize the effect of compounds capable of
improving the level of platelets, such as, for example,
thrombopoietin {(Hokom M.M. et al., Blood, (199%5), 86,
pp. 44B6-4492).
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Two paraneters are studied: the dry weight of the

granul oma and the anpunt of stain after digestion of

the tissues. 15 The results are expressed as nean

valu The differen bet ween t haFR8B66 2660567
tgétggoéJ% an ANOVA follom£§§by a Dunnettﬁértest ?or
which the reference group is the "solvent control™

group. 20 The conpounds of the invention are active by

t HEpOR)/ kg OUt Ecfit dosRsHep1@thint 0 30weBéky. BGAIRliGtered
201 Mbdel Tof WMatr.i gel agglggﬁnesls |2Pthe nmouse 25ht of
TRELHSRST JFeOGA1ded 59 PR8SERi tPLEE aP*V1TRbot at'ory?

| nvest.i gat blbod( 199@16714) , tapen Spexr524)i calkes by retro-

ossi.bl.e to _stud h | pgi_cal g e ..af.
R e e, AT P08 poEste,sapte icenccs
specidétmitiinédidhped HemsRIRIFGRIpPapet @gohing  (MSO™

i P PLORAY LEQngT  rd MBbL g0 Pontod se.
?gg@ﬁkohﬁ?;%grgeﬁi £00n8 I N vl rdp, Mok Pontoise

inson) maihtained in the nguid orm at (b1
AErancedr hondgEiizat i onie¥Pe ni KPUFRCEBRE o) FEVersible
iah?@m%p%gllki@uiwe@&wvé?t Qitheabaﬁﬁi&f ditmndmek of to 10
3 emal e a mce (C57/B16) wepghing a i rat .
285y ik eth A ATE SR LFRT AN ThSauPaarac Lt Tekthbeion
pént ahar Rietvall of6Q ingrudgt iSen afliathdtatis icdh Tarfi®k) .
Animale) intraperitoneally. The animals are treated

by force WD 2006/ 097625 - 105 - PCT/ FR2006/ 000567 ,
f §bgi ngompbLsdss daperdimg nitee &he a@&Nﬁn§ﬁ€§th€Fiz§@31r
agditAsrskid siahhecbasecef tdie bagkihsstesavedi ghe oral

this stage, the qualitative differencgs'ln 2 davs
vaSttear Fo4t inds¥seh e'?}@? artfiSfhPete Bfafdat RREUD ¥
( pad@egted 5 t3ror egdmitii dtheatgianul oofs acerboplatin. The
phot ogr.aphed. _An assay. _ of ' a : -

CHRCRRBRAEY it AT AT bt (PSR aREpy TR eED 10-12
calikel amidt \eheFaresits ate expressed as a mean t standard

error. Under these conditions, the compounds of the
invention increase the level of circulating platelets

at doses of 0.1 to 30 mg/kg.

Example 204
Model of CNV (choroidal neovascularization) induced by

an argon laser in the mouse

A major characteristic of the loss ©of ocular
transparency is neovascularization and the resulting
hemorrhages, which cause major functional disorders in
the eye and which are effected by early blindness.
Recently, the study of the mechanisms involved in the
phenomena of ocular neovascularization has made it
pessible to demonstrate ‘the invoivement of

proangiogenic factors in these pathologies.

The model of laser-induced choroidal neoangiogenesis
described by Rakic J.M. et al. in Invest. Ophthalmol.
Vis. Sci., (2003), Jul., 44(7), pp. 3186-3193) makes it
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i sol ated granul omas are digested with col |l agenase (3

mg/ M) at 37C overnight. After centrifuging at 10 850

g for 10 mn, the supernatant is discarded and the

pghl ¢@§|ssolved in 1. 2*235 of PBS bufg®@r/rr2006/000567
c§%t§§?5¢35 5 m CaCl2, 1 mM 12 and.-5 nM gl ucose.

The anount of DNA present is neasured using a kit
(EpaaaRLeGRER) sm@uwk@rr}ﬁ%@%‘é%rﬁw% Japable  of
| Askliatiens ol MR valdl1afi zathieon estuldise afiforoid.
expressed as nean values (t SEM The differences

bet ween the groups are tested with an ANOVA foll owed
byhe Miveetite testtheriweiclibyt hintsépesitenedl gnjegtion
|5t sol vent ntrol = MP: o Fqr..th I I 1%
SPudlé er%ﬁ% gr anu %Fongs a%% reno%% 8125%%8 Qgi&? 2
ahtopheagikide, saitiavebyi goriced Rpwbidalrirn defdethres
S?EHH% q a:ﬂ% eﬂ?&QdQQ"oh?xdpa\ﬂ?éfbﬂtgé GErkeddeing an argon

Lei ca(D). granul omas are sugse quently slice

udPAg¥ra ﬁﬁ@@oﬁ&ma(ﬁ&?%a)s%ﬁﬂ staPRedSHhi t RO ﬁﬁssoﬁu§atl°n
tD|QBr§EQ stamm mihe nemescobetd zadii 9o oblst heubsequently
granul o N n_eval uated. The vascul ari zati on

| E7EFSE8r th gﬁnﬁ‘value of 0 and a value of S. 30

The conpounds of the invention are active by the ora

' 9ut 831 9388 Ol Tuith Yy SUbkO: s EXGUR) §nd0Bnd0eyes ave

funor ‘angi ogenesis in the nouse This node
narusleatpdssigpide tidxadidylpha meeef 687 caFfonhgdntse 3 -5%

cagahkeigfv nogeisbidgihhecappegi aoce 0f1il8e Yéboratories,

ZREBFPPERER, sl %, Tohor-ate dndCL ST BhRaen e

nasetvebghiebleappr exodmoel we2(® igprer e1s lange st etyiced@kt .

wi th sodi um pentobarbital (60 ng/kg; Sanofi Nutrition
Sant Aninals) intraperitoneally. The 5 tunors are

eShabl diutmeeti dyl s memvemrades iafdan owagn grantified by a

quantitative morphemetric study which makes it possible
to evaluate the thickness of the network of neovessels
present in the choroid using a computer-assisted image
analysis system {(Olympus Micrec Image version 3.0 for
Windows 95/NT, Olympus Optical Co. Europe GmBH) .

Neovascularization is estimated by the ratio (B/C) of
the thickness of the pigmented layer of the choroid in
the lesion (B) to the thickness cof this same pigmented
layer in a region adjacent to the lesion (C). The
results are expressed as mean values (x SEM). The
differences between the treated groups and the control
groups are tested with an ANOVA followed by a Dunnett's
test for which the reference group is the "control

solvent" group.

The compounds of the invention are active by the oral

route at doses of 0.1 to 30 mg/kg.




back of nmouse Lewis lung cells in a proportion of 2 x
105 cell s/ nouse. After 5 days, the mce are treated
daily by force feeding. The size of the tunors is

236556@@'/&%‘5‘%% weekly for 21, days and the gagpan248k %0567

is calculated using the formula: [n/6(u)2 x w2 X

[2)], where co, represents the greatest. dianeter and
cue represents theEﬂﬁﬂJEﬁﬂEk&EﬁEEeiﬁ‘The results are
expressed as nean values (t SEM. The 15 differences
bet ween the groups are tested with an ANOVA foll owed
by -a D&nf Wrde Of £GX™MHicH *t he reference group is
the "solvent control” group. The conpounds of the

i nvention are active by the oral 20 route at doses of
0.1 to 30 ng/ kg. Exanpl eR203 Effect on thronbopenia 25
Thr onbopeni a remai &s a hol ogy for which few

ef fective treat gt apart fromthe transfusion
of platelet co es @nd t hronbopoi etin
(Kaushansky, gy J. Med., RJ1998), 339, pp
746-754). 30 Ant, er gy constitutes one
of the nmgjor L Ory '
agents of chenot her apy,” has en w dely

used to induce thronbdpenia use and to be

able thus to 35 characterize the effect of conpounds
capable of inmproving the level of platelets, such as,

for exanple, thronmbopoietin (HOkomMM et al.
Biaoghi€ch995), 86, pp. 4486-4492). WD 2006/ 097625 -

107 - PCT/ FR2006/ 000567 150 ng/ kg of carboplatin were
adm nistered intraperitoneally to bal bC m ce having_a _
wei ght Rof prE@egit fom| 6bg Sanpfe i7s AakBn Deeditd@ingal ¢§ the
by rettQidazol[1,5-alpyridine, represents a hydrogen

atom, a halogen atem, an alkyl radical of 1 to 5

carbon atoms, a hydroxyl radical, an alkoxy
radical of 1 to 5 carbon atoms, a -COORg radical
or a radical of formula:
® -NR4Rs
o -NH-S0,-Alk
s -NH-CO-Alk
¢ -NRg-CO.-Alk
s -0-Alk-COORs
s -0-Alk-NR;Rs
e -0-(CHz),-Ph
e -CO-NR4Rs, or
e -CO-NH-CH(R7) - (CHz) n-COORs
in which:
s Alk represents an alkyl radical or an
alkylene radical of 1 to 5 carbon atoms,
e n represents an integer from 1 to 5,
* m represents an integer from 0 to 4,
¢ R, and Rs represent, independently of one
another, a hydrogen atom, an alkyl radical of
1 to 5 carbon atoms or a benzyl radical,
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15

5 orbital puncture and the |level of circulating

platelets ‘is determ ned by a hematol ogy automated
machi ne (MS9TM from Mel et - Schl oesi ng Labor at oi res,

Crb 9562 g%@?ﬁ, France). Undes these condidy/@R8006/000567
reversiple. ronbopeni a i s observed with a nadir
situated 9 to 10 10 days after the adm nistration of

car bopl at nRgr etRRAISLRALS n & hEYHEPSETof 2EPPCcUPRL Ty 21Kyl
platelets of53Q8Q bf TheLFRAUMEL aaeHLdi ng to the -

invention or their solvent (a_blank-control) are alkvl
adni ni st r 8dRpy ERBTEFENES15 & oPERFEE @A™ { hE b4

" treatnent beiadd dagoWwE 71days hefarpothetadim mstaatradical

of carboplatin.. The. experinents are carried out on

bat ches conPfi SCFG16°12 mice and the results are
expressed as a ARak-CONRmREMrd error. Under these
conditions, ,the_gogpggnds of the 20 invention increase
the level of circulating platelets at doses of 0.1 to

30 ngy/ kg. EXanprélﬂﬁﬂRMgdel of CNV (chor oi da

neovascul arpzat Lep) bgduced by 25 an argon |aser in

the nouse A mmjor_characteristic of the |oss of ocul ar

t ranspar ency i s”hEeVAscHAri zati on and the resul ting

henor r hages Prwhirepresese smagor phenylli omadidiedor aprdonally
30 the eye [ f ted [ .
Recent |yt BAbENy SR BN T D e SHREER, From
phenonena ohadeoglesr mtoTascupdkPzdt i Brlhadlfadetitl to 5

possi bl e to dempRstdades t RRal N\@JoreNenididfals where Rs is
proangi ogeni ¢ factors in these pathol ogies. 35 The

nodel of | a&8r SekdHesd 3RYEGi dal neoangi ogenesi s
descri bed by Rakic J.M et al. in invest. Ophthal nol.

't V0 BoosPESFasETS ThahY SPOSTERITES 00b50T . Fonn BTE 2
to studyapbarretitali cal oePRs raghppd ofr a radical of
formula:

e -NRyRs

e -NH-SO;-Alk

¢ -NH-CO-CFs,

¢ -NH-CO-Ph

e -NH-CO-Alk

e -NH-CO;-Alk

¢ -CONR4Rs :

e a phenyl radical optionally substituted by one
or more groups chosen from halogen atoms, alkyl
radicals of 1 to 5' carbon atoms, alkoxy
radicals of 1 to 5 carbon atoms and -COORg
radicals, '

¢ a 5S-membered heterocaryl radical comprising a
heteroatom chosen from a sulfur atom, an oxygen
atom or a nitrogen atom and opticnally
comprising 'a second nitrogen atom, said
heterocaryl optionally being substituted by one
or more groups chosen from halogen atoms, alkyl
radicals of 1 to 5 carbon atoms, alkoxy
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nodul ati ng the neovascul ari zati on of the choroid. The

m ce are anesthetized by intraperitoneal injection 5

of AvertinTM The two pupils are dilated with a 1%

t LAPi ] [ ution by topi applicati &b /@Rdobbfec0567
|§§i%ﬁ§ﬂ§%§‘2§de around t he %%%ic di sc US?ﬁéfan argén '

| aser (532 nm spot size dianmeter 50 um duration_

0.05 sec; raddcaip. TFhe bptit & s€ar®osubIbEUENtFRL 1TOCRs
covered W-LRiRahgNScrl4 days later, the mice are
sacrificed and the eyejlare enucl eated and fixed.in q

buf f er ® coftt & REAGSE S5 NGEGHABT TV 2% SPped°TR FoKktR ~ ©F
ti ssue (Ml esnlizkeratori exomd Nagedvi | bpribhhilhgi s) being
and frozen_jin,LiLqui itr n t I

produce 388%F8ﬁ§355%n3”% §g§o§$§tygﬁﬁe%%ﬁ%¥%$d§?6gen from
neovascul helzgehombwas quebity¥ i eddbgads @fark i tat Pvearbon
mor phonet Ehgmgt.u th gakgs1kt J2ossi bhe 5 20:18on atoms
eval uate the thicknes p¥ t he network of neovessels
present i AnEheCERBs oF¥ALSRHG  a conput er- assi sted i mage
anal ysi s swstgmdrd xTRUS P, CIRY, | MageunEIRd alrs3. 8sf defined
W ndows 95/ NT, O ynmpus Optical Co. Europe GrBH). 25
Neovascul &Fi 28676 i s estimated by the ratio (B/C) of

the thickness of the pignented |ayer of the choroid in

the lesio B), t i.ck ' j

| Ayer A Bfohr oh BAESSEEy eIy (5 She SnoRher,
resul t & dneixeprlestadigslpesn valkesy( revcalthefsd to S
differ %a%énbeate&?dﬁd 3 tﬁﬁ hh%age/ckagﬁﬁw, aag -thergorbaakal,
groups are tested wi an \ f a .
Dunnet & §1tf@stafdf FEhatﬁ?qiﬁéiwﬁﬁg?%ﬁ@§h§is t he
"control solvent" group. 35 The conpounds of the

i nvention :%%ctive by the oral route at doses of

0.1 t0%30" WO 2006/ 097625 - 109 -
PCT/ FRROO6NEOOS6ALKWHAT IS CLAIMED IS: 1. A conpound

of forgul agkico-pn
s -NH-CO;-Alk
e -NH-SO,-Alk -
e -CO-NRsRs5, or
¢ -CO-NHOH
in which Alk, Ph, Ry, Rs and Re¢ are as defined as

above;

or else R, and R; together form, with the carbon
atoms of the phenyl ring to which they are
attached, a 6-membered carbon ring comprising a

nitrogen atom and another heteroatom, such as

oxygen,

in the base or salt form and in the hydrate or

solvate form.

2. The compound of formula I as claimed in claim 1,

in which:
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8RL 7N H/ O-(:;R35in which: R present on the
5 6, 7 or 8 positions of the 10
i mdazo[ 1, 5-a] pyridine, represents a hydrogen atom a

habog6hs AjB2san al kyl radicaj,of 1 to 5 KafhaR0o06/000567
atons, a hydroxyl radical, an alkoxy radical of 1 to

5 carbon atons, a -COOR6 radical or a radical of
f8rmul & 1BTESRRERSCD - NS08 Ak OMHPCPAFktions of the

i (N:ES; m%ﬁﬂa&oég,@?]lpﬁ%&ép ﬁ(é%é%S a - Ohydrogen
n- - Coor, - - :

( CH2) ¥ aqr$£%§£h?a§5caifbyr&pfé%é%tgaﬁgoglE§Pms’ an

radi cakliwoxyn radigdenef r adiccals afarbem Stomsbos hydroxyl

at oms, ... ;I.GRr €Sents, %Qﬁgggg Eogkkagﬁgéﬁsoﬂ“formula:

represénts an’'integer trom ,
repr es@nt -NRaBependent|ly of one 30 another, a
hydrogen atgmscabagkkyl radical of 1 to 5 carbon
atonms or a_benzyl _radical, W 2006/097625 - 110 -
PCT/ F&2006MB0656P1% R6 represents a hydrogen atom or
an al kyl -n&gicael-xfx 1l to 5 carbon atonms, R7 ‘
represents._a dr n atom an alkyl radical of 1to
5 carbon a 6#@¥SFQ§%fadical 5 of formula:

¢ -0-Alk-NR.Rs

e -0-CH;-Ph
. ~-CO~-NR4Rs, or
e -CO-NH-CH(R,) - (CHz) n-COORs
in which Alk, Ph, Ri, Rs, Rg, Ry and m are as defined in

claim 1;

° R; represents a hydrogen atom, a halogen atom, a
cyanc radical, a -COCRe radical or a radical of
formula:

o -NR,Rs

e -NH-S0,-2lk

¢ -NH-CO-CF,

e -NH-CO-Ph

e -NH-CO-Alk

¢ -CO-NR:Rs

e a phenyl radical optionally substituted by one
or two groups chosen from halogen atoms, alkoxy
radicals of 1 to 5 carbon atoms and -COORg

_ radicals; ' |

¢ a 5S5-membered heterocaryl radical comprising a
hetercatom chosen from a sulfur atom, an oxygen
atom or a nitrogen atom and optionally
comprising a second nitrogen  atom, said
hetercaryl optionally being substituted b_y one
or two groups chosen from halogen atoms, alkyl
radicals of 1 to 5 carbon atoms, alkoxy
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= Al k- CONR4ARS - Al k- OR6 - Al k- NRAR5 -Ph, or 10
-CH2Ph, and Ph represents a phenyl radical optionally
substituted by one or nore groups chosen from hal ogen

3| radicals of 1.to 5 carbon 3teneredsk /000567
%%6?g59§¥?3 where R6 is ™ ‘as defined agg /

represents a hydrogen atom a hal ogen atom a c ano

radi cal, @adiceReé rafi chl to¥ & raarean oﬁltorﬂ%rrﬁﬂda “5CRs
- NR4R5 $0214l K NH CO- CF3 . - NH CO Ph

_NH CO Al E'EFS : R &32- Al k CONR4R5 pheny! radl ca!L
opti ontl | § SomsTPeresd sF SGRErYor %Fiﬁ ?ﬁ@? or
from hal ogen atieregedl kKylatgngdi cadrsd of dptboﬁal:hybonbelng

atons, al ko 30 radi als of 1t050ar t

- 000R6 rﬁl:}i%&l%u eg O¥re & €85 h é:tero pS‘ |cﬁaé}{j Erom
conpri si npadogkat ertamtsgm a‘liqsbnraquaéssgﬁf l;l-r tR ofm canbon
oxygen aggg}ngr %1315££Q§Qdﬁégﬂba%‘f opt £ gnal |y33%n atoms

conpri sing éco rogen atom said heteroaryl
opt| onal | ynderﬁ?@oﬁab’é@ﬂi-gﬁéé +by one or nore groups

%f@ Aipm bal gganrat 998, a8l k¥Eineadigatsadh 1;t0 5
carbon atons, al koxy WD 2006/ 097625 - 111 - ‘

PCT/ FR2006/ 000567 ,
. " R, and R; represent, independently of one another,

an alkoxy radical of 1 to 5 carbon atoms, a -COORs
radical, an amine radical, a nitro radical or a
radical of formula:

e -NRRs

e -NH-CO-Alk

e -NH-CO-Ph

e -NH-SO;-Alk _

in which Alk, Ph, Ry, Rs; and R¢ are as defined in

claim 1;

in the base or salt form and in the hydrate or

solwvate form.

3. The compound of formula I as claimed in claim 1 or

2, in which:

. R, present on the 6, 7 or 8 positions of the
imidazo[l,5-a]lpyridine, represents a hydrogen
atom, an alkoxy radical of 1 to 5 carbon atoms, a
hydroxyl radical, a -COORes radical or a radical of
formula:

s -NR4Rjg

e -NH-SO,-Alk

e -NH-CO-Alk

e -NRg-CO,-Alk
-0-Alk-COORs
-CO-NR4Rs, or
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radicals of 1 to 5carbon atons and -COOR6 radicals,
or a 6-nmenbered heteroaryl radical conprising 1 or 2
nitrogen atonms and optionally being 5 substituted by

one oups chosen fr hal ogen at abkyé /000567
rﬁﬁl%éﬂé?%ggsggto 5 carbon %gLB al koxy ra {gals %(

to 5 carbon atons and - COOR6 radlcals in which AlKk,

Ph, Rds R5CanNHREH4Re) aéCHefi-68PR:10 as above; R2 and

R3 reptes ndep f gn ngt he
o onb S MPDSREERL LAl 1 ATaleR, precence o

abhpdEeoan afPme madikryl afadterb Pdilcdlo 51§aﬁgﬂ?t pGoms

rNIE—III- %g' £%1%1 a@'ﬁﬁfﬁoﬁﬁuféﬂ HHE%OR(%EBZRE@H%%&O&&& alk,
B - NR4 R5
oRa Rxﬂ?ﬁiﬁklPﬁemﬁCIﬁ'ﬁhﬁedPﬁn RE3B5 %ind R6 are as

defined as 25 above; or else R2 and R3 together form

h b
e 1P SR Mgl Rk [ a0t eon,

car bon ring
conpr i siyagoa ﬁ(}imaﬂrogen e@@?ﬁanéaﬁhéﬁﬁe@%eﬁer@ﬁ’cﬁﬁl of
such ago-Rrygen in the base or salt formand in the
hydrate or solvate form 35 2. The conpound of
formul & | -H84®4 ained in claim1, in which:

*» -NH-80,-Alk

¢ -NH-CO-Ph

e -NH-CO-Alk

e a phenyl radical optionally substituted by one
or two groupg chosen from halogen atoms, alkoxy
radicals of 1 to 5 carbon atoms and -COCRg

radicals,
e a heteroaryl radical chosen from thienyl, furyl
and pyrrolyl radicals, gaid hetercaryl

opticnally being substituted by one or two
groups chosen from alkoxy radicals of 1 te 5
carbon atoms and -COORs radicals, or
e a pyridinyl radical optionally substituted by
one or two groups chosen from alkoxy radicals
of 1 to 5 carbon atoms and -COOR¢ radicals,
in which Alk, Ph, Rs and Rs are as defined in claim 1;

. R, and R; represent, independently of one another,
an alkoxy radical of 1 to 5 carbon atoms, a -COORe
radical, a nitro radical, an amino radical or a
radical of formula -NH-CO-Alk, -NH-CO-Ph or
-NH-S0,A1k; '
in which Alk, Ph and R¢ are as defined in claim 1;

in the base or salt form and in the hydrate or

solvate form.
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WD 2006/ 097625 - 112 - PCT/ FR2006/ 000567 R, present
on the 6, 7 or B positions of the '
i mdazo[ 1, 5- a]pyridine, represents a hydrogen atom.

a@%a%&$94%53%5 of 11to5 Qﬁg?on at ons, %%T/§h596&7000557

o 5 carbon ators, a hydroxyl 5 radi cal,
a -COOR6 radical or a radical of fornula: - NRARS
- AlH S0ZhAl kompiidnGOoA Eormwwﬁ I ap-plaingd in any one of

%}% ﬁ% %ﬁ‘lﬂgi\gﬁ% %1%1 anCQLNBﬂ- Sradical

CII%@ |n whi ¢ f ﬁg r R%
Ref R6 LRA aﬁélrh?-'ar atg@sd&y red- ?‘H Re | 5%t 92 ere R is

rgprgsenhegdaihydnaganigtom a hal ogen atom a cyano
radical, a -OO0OR6 radical or a radical of 20 fornula:

NRARS - NH 502- Al k NH CO- CF3 -NH CO Ph 25
- N+ €ReAldase -0 NRURSfoamphedy lim adic diydpatenar| golvate
sgbstituted by one or two groups chosen from hal ogen
., alkoxy radicals of 1 to 5 carbon atons and
-O0CR6 30 radicals; a 5-nenbered heteroaryl radica

CENPr i §hBY RmpRRLSY O3 EBGNOSET f4ONk baSikd Uinakay cae of
ox¥g§gs atonwoiraigr%‘g %P;gt%@ﬁ¥¥%eég'ona££¥ro radical,

an amino radical or a radical of formula -NH-CO-Alk,
-NH-CO-Ph or -NH-SO.,Alk, where Alk and Ph are as

defined in claim 1,

in the base or salt form and in the hydrate or solvate

form.

6. The compound of formula I as claimed in any one of

claims 1 to 5, in which:

. R, present on the 6§, 7 or 8 positions of the
imidazo[1l,5-alpyridine, represents a hydrogen
atom, a hydrcixyl radical, a -COORs radical or a
radical of formula:

e -0-Alk-COORs
¢ -CO-NR4Rs, or
e -CO-NH-CH(R,)~COORs
in‘which R, represents a hydrogen atcm, an alkyl
radical of 1 to 5 carbon atoms or a radical of formula
-Alk-OR¢ and Alk, Ry, Rs and Rs are as defined in c¢laim
1;

. R, represents é hydrogen atom, a halogen atom, a
-COORs radical or a radical of formula:
e -NH-CO-Ph
¢ a phenyl radical optionally substituted by one

or two groups chosen from halogen atoms, alkoxy



conprising a second nitrogen atom said 35 heteroaryl
optional |l y being substituted by one or two groups
chosen from hal ogen atons, alkyl radicals of 1 to 5

C@%%g?g al koxy WO 20061 7625 - 113 peT/FR2006/000567
665 radicals of 1 to 5 carbon atons and

: radi cals, or a 6-menbered heteroar radi ca
conpr|3|nga@1§ﬁlsz aft rbgdiP atfonE2&RA0pE T3 %II@n ei Ty’ ORe
5 substltggggcgysoag or two groups chosen from hal ogen

atons, al kyl'_radical s of to 5 ca t ons 0
radi cal's Gft§1?ay FRBGF Lt WEC %ﬁp 1A €%§I§¥ one
wher e AIkorPhwmuyfﬁhpwechesdnffwem|aihﬂxyrwﬂdlcalﬁ of 1
R2 and regr %%%%tfnt I %ergg%wt 'dbcﬁ{ gggl@ggtsher an

C

al koxy ra5| arbon ato
radi cain whighi 86 eadi Bal are ﬁBtﬂ@fFaéﬁcaP 6Pa&m 1;
radi cal of fornula: 15 -NRARS NH CO Al k - NH CO- Ph

-NH-SC2-Alk in which Alk,_ Ph, R4, R5 and are

d®f i neBz | KEPPOSEREPMaR FRKPKE BASES &a %56 1 a%naarbon
in theabysleabe ar -ceoR¢atedieal whsrad. RIhEscaErpdaﬁdneﬁ in
formul a_l ., as clalged inclaiml or 2, in which: R

presenFlﬂﬁ thé 897 or 8 positions of the
|n1dazo[1 5- a]pyrldlne represents a hydrogen 30

ajom ﬂn ﬁ@g g@ afind £9d§cg§rbon atons, a

hydr oxyf T radi cal a radical of
in the base or salt form and in the hydrate or

solvate form.

7. A process for the preparati‘on' of the compounds of
formula ' I as claimed in any one of the preceding

¢claims, characterized in that:

A) the compound of formula II:

in which R is as defined for the compound of formula I
as claimed in claim 1 but R is other than a radical
capable of reacting with the compound of formula III,
such as a hydroxyl radical, a carboxyl radical or an
-NR4Rs radical, and R is other than an -NH-CO2Rg radical
or than a -CONR4Rs radical,

is condensed with the compound of formula III:
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formula: -NRARS -NHS02-Alk 35 -NH CO Ak
-NR6-C2-Alk -O A k-OOOR6  -CO NR4R5, or WO

2006/ 097625 - 114 - PCT/ FR2006/ 000567 - CO NH CH (R7)
'wécﬁﬁ@qgm@GEEﬁﬁ in which mrepyesents 0 opck/pRI006/000567
repriesents a hydrogen atom "an al kyl radical of 1 to

5 carbon atons or a radical of formula -A k-OR6 or
-CH2-Ph, and Alk, - 5 R4, R5 and R6 are as.defined in
claim1; Rl represents a hydrogen atom a hal ogen

atom a cyano radical }| a - COOR6 di cal or a radica

of fornula: 10. - NR4R < AHSR27 Ak NH CO- Ph
-NH-CO- Al k a phenyl™ radiq gt i onal |y substituted by
one 15 or two groups-chosg on hal ogen at ons, .
al koxy radicals of 1 to 5 -¢cdrbonRat onflIihd - COOR6 '
radi cals, a heteroaryl radical chosen fromthienyl,
furyl and pyrrolyl radicals, said heteroaryl 20

optionally being substituted by one or two groups
chosen from al koxy radi cals of to 5 _carbon atons
: > and Rz

1

ahd -G0S FadFERFSSSBES £ pyaldgfi AhEFcaF™d
optperakhy ,substipehadnbly oBE obnewoagbohps,chesenalkoxy
from, al koxy_radi cal 25 of 1.to 5 car t ;
R fad bt s E01 1F WFFRERCA REOBE, 4 Angthe R oF 2
detoord iadékalmily which Rs represents an alkyl radical

of 1 to 5 carbon atoms, in order to obtain:

- the compounds of formula Ia, which are compounds

of formula I  in which R, or Rz represgents a nitre

radical, cr _
- the compounds of formula Ib, which are compounds

of formula I in which R; or Rs represents a -COORg
radical in which Re¢ represents an alkyl radical of 1 to
5 carbon atoms,

and, subseguently,
a) the compdunds of formula Ia are subjected to a

reduction reaction, in order to cobtain the compounds of

formula Id:

Compoﬁnds of formula (I) where
R, or R; = NH,

in which R and R; are as defined for the compound of

formula Ia and R, or R; represents an amino radical;
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R2 and R3 represent, independently of one another, an
al koxy radical of 1 to 5 carbon atons, a -000R6 30
radical, a nitro radical, an amno radical or a

radical of nula-NH-COAI NH-COPh QbT/FR2006 /000567
S"(@Rl/g,”% whi ch Al k, 1;‘1% R6 are S(Fﬁe |/n
cIa|n11 35 in the base or sal t forn1and in the

hyide at eocapousndisvatcef f of ormiNtR 2006/ 092625 suissequently  be
F%E%FR%QQQ/QQQQQZ QFlSH"p%%?anHdEQQﬁyl§%if@§ylatlon

rn any one-o
repactbons ian arfdexy ticad‘P@‘éﬁlnoftl'@ t §°BPRURBEN O ofgrMUla
Ofga - -COOR6 radical where R6 is as defined in claim
1,"5 in the base or salt formand in the hydrate or

sol vate form 5. The conmpound of formula I as clained

in any one of 10 clains 1 to 4, in which R3

represents a nitro radicall, an anmno radical or a

radi cal of forrmula -NH k, -NH CO Ph or

NH SQ2AIl k, wher h are as defined in claim

1, 15 in the ba 'Srmandlnthe hydrate or

sol vate for pund of formula | as clained

in any one of N, 20 R, pre_sent

|mdazo[1 5= a] pyrl di ne, rgh« nts“a hydro n atom a
hydroxyl radical, a -CO ' 1 r%fg al of
formul a: 25. OAIk O00R 1R5,. *3-CO-NH CH

(R7) - Compounds of formula (I) where
R, or Ry = NR4Rgs, NHCO-Alk, NHCO,-Alk or NHSO;-Alk

in which R and R, are as defined for the compound of
formula Id and R, or R; represents an -NRyRs radical, an
_NHCOAlk radical, an -NHCO,Alk radical or an -NHSOALlK

radical;

b) or the compounds of formula Ib are subjected to a
saponification reaction in order to obtain the

compounds of formula Ie:

Compounds of formula (I} where
R2 or R3 = COQH

in which R and R, are as defined for the compound of
formula Ib and R, or R; represents a carboxyl radical,
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in which R7 represents a hydrogen atom an al kyl

radical of 1 to 5 carbon atons or a radical of fornmula

30 -Alk-OR6 and Alk, R4, R5 and R6 are as defined in

CJq@'éHoeJ/;os represents a q_)icg ogen at om prhRRHEEYY 000567

atonm a’ - radical or aradical of fornmula: 35

-NH CO- Ph  a phenyl radical optionally substituted by

otiee orommougdsupoichofermilam A8l oFEN atHHRSCFRRLLY Dbe
7 2 51 Fd /| FRARRE/R0058 e arbitdiataf iafn of

\{Qf%g)ggéggb%n%sa?on]és%%ld %% radj cals or__a thi enylf

rblae c A intnafrpcsdpselt | BEQUBy ot YOF tREETTRUps - 2

chesen hramakkoxywdiadoeabs eh hmimd @f famudm dHNRRs or

an O%%% radi.cals, in i.ch_Ph ] '
iﬂgclhé’i ORY 15 1% 01 Bs & e?:antgl I?(;%Q%l?gdﬁégl acost%r&?%ﬂ&ﬁg of
capp@nlaarhrs or a - COOR6 radical where R6 is as
defined in 10 claiml1l;, and R3 represents an am no
radical, in the base or salt formand in the hydrate
or 15 solvate form 7.RA process for the preparation
of the conpounds of fgrrmula | as claimed in any one
of the precedige® at’Rs, characterized in that: 20 A
t he conpound ¢ ,N3 25 in which Ris as
defined for R @al as clained in
claiml1 but | capabl e of

¢ mula 111, such as a

o

Compounds of formula (I) where
R, or R; = CONR,R; or CONHOH

in which R and R, are as defined for the compounds of
formula Ie and R, or Ri; represents a -CONRyRs or ~-CONHCH

radical;
OR
B) the compound of formula II as defined above in

part A) is condensed with the compound of formula III':

"in which X represents a halogen atom and R;' and Rs'

together form, with the carbon atoms of the phenyl ring
to which they are attached, a 6-membered carbon ring

comprising a nitrogen atom and another hetercatom,
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-NR4AR5 radical, and Ris other than an - NH CO2R6
r adi cal 30 or than a -CONR4R5 radical, is condensed
with the conpound of fornmula II11: WD 2006/ 097625 - 117

FO AR SR8 and R2 and REA%pr osent . | AESERAITI 0557

of one another, an al koxy 5 radi cal of 1 to 5 carbon

atons, a nitro radical or a CIERB r adi cal in whi ch

R6 represents an al k radi cal t
atBnBraeH BPdQ t?&no%kﬁ m?ﬁ@n@g % for%] ornula

la, which are conpounds of fornula I |n mhlch R2 or
R3 represents a nitr 10 radical, or the conpounds of
formula I'b, which a conmpounds of formula I in which

R2 or R3 re a -COOR6 radical in which R6
represent ‘Nadical ofpl to 5 carbon atons,
15 and, a) the cgnpounds of fornula Is.

are subjec : reductlon eaGion, inorder to

which R and Rl ar < iy’

formula la and R2 or 1 ad{led! ;
WO 2006/ 097625 - 118 - PCT/ FR2006/ 000567 the
conpounds of fornmula Id can subsequently be

in which R and R; are as defined for the compound of

formula II,

said compounds of formula Ic subsequently being
subjected to an alcocholysis reaction in order to give

the compounds of formula If:

in which R and R, are as defined for the compound of
formula II and R¢ iz as defined for the compound of

formula I,

the compounds If can subsequently be gsaponified in
order to obtain the compounds of formulae Id or Ie in
which R and R; are as defined for the compound eof
formula II, R:; represents a -COOH radical and Rs

represents an -NH, radical;
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subjected to an al kylation, acylation or sulfonylation

reaction in order to obtain the conpounds of fornula

lg: 5RL N RNRzZ .0 R3 Conpounds of forrmula (I)

%@oﬁ%ogg = NRAR5, N K. NHCO2- AlpleTp#R2006/000567
K 6 i n which R and are as defined for the :

compound of formula Id and R2 or R3 represents an

-NR4AR5 radical, an NHCOA k radical, an - NHCORAl k

regli cal or an -NHSCQAIk radical; 15 b) or the

compounds of fornula Ib are subjected to a

saponification reaction in order to obtain the

conpougls ebmpoumdl afl eEorRlulaOII. in R@h{t¢k) R1 20epresents a

ounds of fornula (I Na)y, is
&ﬁ?@ﬁ CEERNI R ar e %s (§ t %ggéﬁ%oun %f )
f suljibat &6 andd%bxnmiuﬁtxﬁme§§ﬁ€§l§ncéﬁb6%ﬁ5qeﬁﬁcﬁptaln
25,40 2008092628 rob4f1a PET/ PR00S/ 000567  the
conpounds. of formula |le can subsequently be
subjected to a coupling reaction after activation of
t he carboxyl functional group, in the presence of a
base, and then addition oBran am ne of fornul a HNRARS
or 5 of hydroxylan1ne inforder to obtain the conpounds
of formula Ih:

in which R,ng and R; are as defined for the compound of
formula I as claimed in claim 1, when R; and R; do not
together form a hetercaryl, and R, represents a bromine

atom,

the compounds of formula Ii for which R is other than a
bromine atom or than an iodine atom can be subjected,
in the presence of a palladium catalyst, of a ligand

and of a base:

'a) either to " an imination reaction with a

benzophenone imine, followed by an acid hydrolysis
reaction, in order to obtain the compounds of formula

Ij:
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15

Conpounds of formula (1) where 10 R2 or R3 = CONR4R5

or CONHOH in which R and R2 are as defined for the

compounds of fornula le and R2 or R3 represents a

‘gg\ﬁ, ogr, radi caly, 15 OR - B) 1 Bergprpsod)hoose?
fformi F? as deflned above in part A) is

condensed_MAth the conpound of formula I1I": 20 O X

Rz I / . Rin which X repgﬁgents a hal ogen at om and

R2' and R3'  together for vl t.h the carbon atons of

t he phenyl ring 25 Fgh they are attached a

6- menber ed car bon_rk

anot her het eroat 668/ 097625 55120 -

PCT/ FR2006/ 000567 i n ordel tab@i Nt he conpounds of

formulalc: RN N O (IGF O n which R and R1

are as defined for the céﬁpouns “TBgmula 11, said

conpounds of fornula Ic subsequently being 10

subj ected to an al cohol ysis reaction infQrder to give

t he compounds of formula if: RL COZRB O . NHCOPh 15

in which Rand RL are as defined for the conpound of

in which R is as defined for the compounds Ii and R,
and Ry are as defined for the compound of formula Ii

and R represents an -NH; radical,

b) or to a cyanation reaction with zinc cyanide in

order to obtain the compounds of formula Ik:

w).

in which R, R; and R; are as defined for the compounds

Ii and R, represents a -CN radical,

- the compounds of formula Ik can subsequently be
subjected to a basic hydrolysis reaction in order to

obtain the compounds of formula Im:
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formula Il and R6 is as defined for the conpound of
formula I, the conpounds |If can subsequently be
saponified in 20 order to obtain the conmpounds of

f le in which nd Rl are agrdehowe/000567
f‘g(? %@ngﬁgﬁnd of formul eﬁf R2 represen?s a -000H
radi cal and R3 represents an -NH2 radical; WO

2006/ 097625 - 121 - PCT/FR2006/ 000567 OR C) the

conmpound of formula I i@ whi Rl represents a 5
hydrogen atom as obtai ne ge in.part A, is

subjected to a bromihati gn reaction i-n ordef to obtain

t he conpounds of ] SC N.. RZ .0R3 10 in
which R R2 an?%‘" r
formula | as claihed
toget her form a heteroar ¥
brom ne atom 15 the co#pou
which Ris other than & bro Ryor than an

i odi ne atom can be subjectéed, T'n the presence of a
pal | adi um catal yst, of a ligand and of (Jambase: 20 a)
either to an inmnation reaction with a benzophenone
imne, followed by an acid hydrolysis reaction, in
order to obtain the conmpounds of forrmula 1j: 25 WO

2006/ 097625 - 122 - PCT/ FR2006/ 000567
in which R, R; and R; are as defined for the compounds

of formula Ik and R; represents a -CONH: radical,

represents a
fornmula I'i for

- or alternatively the compounds of formula Ik are
subjected to a Pinner reaction with a primary alcohol
in the presence of hydrogen chloride gas to regult in
the corresponding imidoester, which, by acid
hydrolysis, results in the compounds of formula In:

in which R, R, and R3 are as defined for the compounds
of formula Ik and R; represents a -CO;Alk radical where

Alk is as defined in claim 1,

it being possible for the compounds of formula In

themselves to be subjected to a saponification reaction

_in order to obtain the compounds of formula Io:
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R-,L.( "ORs (1J) in which Ris as defined for the
conpounds Ii and R2 and R3 are as defined for the
conmpound of forrmula Ii 5 and Rl represents an - NH2
rﬁg 6,09 g9k to-a cyanatig qﬁgeactlon W P TZFRE006 /000567
cyani de |n order to obtain the conpounds of fornula
lk: GECl T N 10 in which, R R2 and R3 are as defined
for the conpounds 1i an 1 egresents a -CN radical,
15 - the conpounds of forg a ‘can subsequently be
subjected to é"basi;. | ysi.s reaction in order to
obtai n t he conpoun la I'm WO 2006/ 097625 -
123 - PCT/FRZOOG%d 567 RC 401/ R3(IM

in which R R2 a [ r the compounds
CONH2 -radical, 5 or
alternatlvely t he conpound’io la Ik are

subj ected to a Pinner reddtion p mary al coho
in the presence of hydrogen chl or e gas to result in
t he correspondi ng i m doester, which, acid 10
hydrolysis, results in the conpounds oﬁIPbrnula In: O
O Alkyl N NC R2

in which R, R; and R: are as defined for the compounds

of formula Ik and R; represents a -CO:H radical,

c) or to a Suzuki reaction with phenylboronic or
heteroarylboronic derivatives in order to obtain the

compounds of formula Is:

sy

in which R, R, and R: are as defined for the compounds
Ii and R; represents a substituted phenyl radical cr an
optionally substituted 5- or 6-membered heteroaryl;

OR

D) the compounds of formula Ij in which R, represents
an amino radical are subjected to an acylation or

sulfonylation reacticn in order to obtain the compounds

of formula Ip:




OR (In) inwiich R R2 and R3 are as defined for-

the conpounds 15 of fornmula Ik and Rl represents a

-CQ2Al k radical. where Ak is as defined in claiml1,

| o DEd X gR9gsEDl € for the compounds of formpgl/#rko06/00056
ensel ves to be subjected to a saponification :

reaction 20 in order to obtain the conpounds of

formula 1o: WD 2006/ 097625 - 124 - PCT/ FR2006/ 000567

".OOH O~ Rg (tn) inwhich RR R2 and R3 are as

defined for the conpound®, of formula Ik and Rl

represents a -CO2H radical, 5 c) or to a Suzuki

reaction with p ic or - heteroaryl boronic

derivatives in ain the conpounds of

formula I's: IR RHoR3 (Is) 10

in which R R2 an néd“for the conpounds

i and Rl represents a s | phenyl radical or

an optionally substityred. & e

heteroaryl; 15 OR . D) E'he conpoupds ogggnlf)rjml altjin ,

\gﬂl Zgyﬁt{eprefergoapw%%sagg Y}%r&ﬁgl q,_;l)l WALE Subj ect ed to

21 Q8 a1k, wWHCO-Ph, WHCOCF,, NHCO,-Alk or NHSO;-Alk

in which R; R, and R; are as defined for the compounds
of formula Ij and R; represents an -NHCCAlKk, -NHCCAlk,
-NHSO.Alk, -NHCOPh or -NHCOCF; radical in which Alk and
Ph are as defined for the compound of formula I as

claimed in c¢laim 1,

it being possible for the compounds of formula Ip in
which R; represents an -NHCOCF; radical to be themselves
subjected to an alkylation and then deprotection
reaction, optionally followed by another -alkylation

reaction, in order to obtain the compounds of formula

Ig:

in which R, R, and R; are as defined for the compounds
of formula Ij and Ry and Rs are as defined for the

compound of formula I;
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20 sulfonylation reaction in order to obtain the
conpounds of forrmula Ip: W 2006/ 097625 - 125 -
PCT/ FR2006/ 000567 R N /N. Conpounds of formula (1)

r = Al k, NHCO P HCOCF31 NHG@2fhko®E /000567
m@og‘i‘%lﬁ??’gyﬁ} whi ch R, Rzriazrléc}l R3 are as defined f/or
the conpounds of fornmula Ij and Rl represents an
-BRICQAl k, - NHCQRAI k, - NHSCQRAI k, - NHCOPh or - NHCOCF3
radical in which Alk and Ph are as defined for the
conmpound of formula I as_ 10 c¢lained_in.claim1, |
bBI ng BBEsIATEIE S CSﬁﬁﬁﬂﬁasI5f34ﬂWRﬁébr% Fﬁpgesents
wWhi clecRa, r epaeeet widre NkICOEEBreadncal aho Adk radical as

th | bjected t kvl at.i ;
JOETBEBeE: ahor (EACERER. HprtiaabrbSPsPRd ¥ hn acid or
ahasher hiybdyisis rewsttiiom i+ ordedero bt aphtehe  the

c of. f lkg:. RSNN'R4A N NR2 01/ R3
(?g@ggggafngﬁh?%%%kgaR%%dnd R3 are as defined for the
compounds of forrmula Ij and R4 and R5 are as defined
for the conpound of fornmulggl; WO 2006/ 097625 - 126
PCT/ FR2006/ 000567 E) tHe conpounds of forrmula Ir
[ [ 2R6 radical where R6

asN 5 obtained above in part
hg/or basic IRdrolysis
t he - '

represents an Al k
A are subj ecHBYCt

reaction in order toobtai

R, @

in which R;, R, and R; are as defined for the compound

of formula Ir and R represents a -COOH radical,

the compounds of formula It can subsequently be

subjected:

a) either to a coupling reaction after activation of
the carboxyl functional group, in the presence of a
bése, and then addition of an amine of formula HNR.Rs oOr
H,N-CH(R;) - (CH,) n-COOR¢ where Rg represents an Alk
radical as defined in claim 1, in order to obtain the

compounds of formula Iu:

Compounds of formula (I) where
R = CONR,R; or CONH-CH({R,) - (CH,) n-COsRs



~ compounds of formula It: Hc)ZCRz O R 10 in which
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Rl, R2 and R3 are as defined for the conpound of
formula Ir and R represents a -COOH radi cal, the

cggpgblgg}g,_sqf fsormJI alt can S se_quently Qﬁ:'r/lvlizoos-/noosw
ubj ect e ,

a) either to a coupling reaction after

“activation of the car boxyl functional group, in the

presence of a base, and then addition of an ani ne of

f .oLhdelﬁ JHNFARS gQr a%@ NG () der{£38) £6r00BB6 cdhrpictnds

represents an Alk radical as defined in claima1,
|F?fmf6’§F“ut1& dbt:ain the conpounds of fornula Iu: R N
~N R O 25 Compounds -of fornula (1) where R = CONR, RS

%O\I 5%*0%%#0;;%&;4";5%56 @{é @&%%76%§d1cl1%7where

deeumapzrewentme eonpilindsadiicaflor aal Aefinesl afd, wheim 1.
0 m coh where €5 obt
re esen%%% ragl SR 14 o2 cbtain

ical_ as"defined in claiml, _
t K&se cé’@ﬁ'@@h@%anoﬁe s&pslited it or #BRhD oftai s 2
t heos@rpeuRds - oful Ql-udoRr,| wadiei£l Rwhera R¢ represents a

16Y5§¥&E%&eﬁt%?€'2%§q%°°% e A et LT

above, b) or to Curtius rearrangenents by the action

- o}, di %henx'opheﬁPE?{lx' P%égfahgeﬁgﬁtgr?n%&f action of

trleth anm ne a an“1nert solvent and then
151@@@m1m0@f9hmwél cohe¥ide foriful a APR- OHBFeRgRes  ©f

1 Qri@RhhAMiRe COMPREFIS x0T ik ORUl Bnd¥e solvent and then
addition of an alcohol of formula Alk-OH in order to

obtain the compounds of formula Iv:

in which R;, R; and R; are asg defined for the compounds
of formula It and R represents an -NHCO;Alk radical,

the compounds of formula Iv in which R represents an
-NH-CO,-Alk radical where Alk represents a -tBu radical
can subsequently result in the compounds of formula Iw
in which R;, R., Rs;, Rs and Rs are as defined for the

compound of formula I as claimed in claim 1:
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AAKR2C-HN. 4/ R z (IV) 0 R3320 in which R, R2
and R3 are as defined for the conpounds of fornula It
and R represents an - NHCQ2Al k radi cal, the conpounds

f in which R reprgsents an - MdrZeRzeb&/000567
?g%li%% /Iv?/l?glrsgsAl K represent gl?-tBu radi cal 25 can ‘
subsequently result in the conpounds of formula Iwin
which Rl, R2, R3, R4 and R5 are as defined for the
compound of forrmula | as claiged in claiml: WO
2006/ 097625 - 128 - PCT/ FR2006Y 000567 - _: (lw) O1 Rs
by depr-otecti.on in anasd di um the -conpounds of
formula-lw whege { tshgn -NH2 radical are 5
obt ai ned, by l,.on 'f- d by deprotection and
by an optional sqcond yT3 '
formula |w whereRR represent NRARS ra?&ﬁ,l can
be obtained, 10 the conpoundg” 1
represents an -NH2- radi calQcan bg pher-Rycyl at ed or
sul fonylated in order to obtain the~“conpounds of
formula Ix: RR22 (11X) 15 Conpounds of formula (1)
where R = NHCO Al k or NHS02-Alk in-which RlL, R2 and R3
are as defined for the conpound ,hof fqornmula lw and R d
r epr esbit SepFONGRIERK SR AMSTRRF k Mesld Ul i T ; CeRpPounads

Fyet engammoungs wiedor Aulredneser®®» an -NH; radical are
obtained, '

- by alkylation followed by deprotection and by an
optional second alkylation, the compounds of formula Iw

where R represents an -NR4Rs radical can be obtained,

the compounds of formula Iw where:R'represents an -NH;
radical can be either acylated or sulfonylated in order

to obtain the compounde of formula Ix:

Compounds of formula (I) where
R = NHCO-Alk or NHSO;-Alk

in which R;, R: and R; are as defined for the compound
of formula Iw and R represents an -NHCOAlk or -NHSO:Alk

radical;
OR
F) the compounds of formula Iy:



10

15

20

WD 2006/ 097625 - 129 - PCT/ FR2006/ 000567 "1 \.N ~N R2
0 Rs (TY) in which Rrepresents an - O benzyl radica
and R1, and R3 are as defined in the conpounds of

59 claimed in clajm1, are sy é Dod567
d‘g%enzuaﬁ 19| on reaction in a%'pzraéotl c sol vent |n§{“|§1§6e’(l R
presence of palladiumon-charcoal in order to obtain
t he conpounds of formulg Iz: ~.. N / RZ R3 (iz) 10
in which Rl, R2 and R3 as defined for the
conpounds of foemyla Ly and R represents a hydroxyl
radi cal , ang Hhen ¥& R3 represents a nitro
functional grolp Wormpounds of formula Id in
which R2 or R3% : NH2 rgdical and RL is as
defined in the conpound oLy a”l  are obtai ned,
t he conpounds of fornul atds bsequently be 20
subjected to a sel ectiyé j.on reactlﬂﬁgby t he
action at anbi ent. tenpe & Fiay | eina
pol ar solvent in the presence of an al kaline carbonate
in order 10 obtain the conpounds of fornula Iz' WO
2006/ 097625 - 130 - PCT/ FR2006/000567 12.f . RNR o

PerCORPOURd ot feor il a e RGAK and »,, R
B o o S R
Randel;aadeRasar@%ﬂleﬁfimeéhﬁoﬁomﬁ’@u&%‘p SndieTmuia 1 as
claimed in claim 1, are subjected to a debenzylation

reaction in a protic solvent in the presence of
palladium-on-charcoal in order to obtain the compounds

of formula Iz:

in which R;, R, and R; are as defined for the compounds
of formula Iy and R represents a hydroxyl radical, and,
when R, or R; represents a nitro functional group, the
compounds of formula Id in which R; or Rs represents an
NH, radical and R, is as defined in the compounds of

formula I are obtained,

the compounds of formula Iz can subseguently be
subjected to a selective O-alkylation reaction by the
action at ambient temperature of an alkyl halide in a
polar solvent in the presence of an alkaline carbonate

in order to obtain the compounds of formula Iz'



of formula 1z, and, when Ris an -0-Al k-COOR6 radica

where R6 10 represents an Al k radical as defined for

the conpounds of fornula I, these conpounds can be

Sapo order to obt t he conpou £2006/000567

f@'rgrrg?é\éjl%%%v\ﬁere Ris an -O Al k- COOR6 raq:g:?ggl vvhe{e

R6 represents a hydrogen atomand RlL, R2 and R3 are

as defined above. 15 S. A nedicanent, characterized in

that it conprises a conpound of fornula " as clai nmed-

in any one of claims 1 'to R,or an addition salt of

this conpound with a__pharnmaceutical ly acceptabl e acid

or base or al so.a 420 e or a solvate of the
conpound of for 1t /\mharnaceutlcw

conposi tion, chara n that itgconprises a
conmpound of faormul a ' }%? one of clains

1 to 6 or a pharmaceuti call eptabl e salt, a
hydrate or a solvate of t ‘ and aflzeast

one pharmaceutical |y acc-ﬁtabie exs pié%:; 10. The

use of a conpoundgg% fornula é% EEd in 30 any-

one of clains t ﬁ?gﬁ

medi cament® T 77 H&eg 1‘%?2 ’togg reat% % of d|A§]éacsoélic",6
requiring nodul ati on of FGFs. WD 2006/ 097625 - 131 -
PQE/%B%Q%p@9005§7an31RGTE§eU%% afe O réd dTeEb # Nt Bk akbBimpBunds
in_the preparat|on a medi cament intended for the
tPéaﬁﬁﬁWﬁléfIéancers,' in particul ar carcinomas having

a high degree of vascul arization, such as |ung,

br egst, ost e and eso a rci ca I
WATERN | 3%ta§§as%§ § %Eago§% ongggﬁgg% a%%%r% Re
srepuehenascam A&kan@dasal gB|dhﬁsnaQnﬁﬂﬂnm@Eaﬁ@mpounds
ﬁyke{% %Jf%%% aéo&h@hﬂ@g | Baf %é'n kbhponified in

aracterlzed |n that the compound of formula I is
uosdernteoestadm she compounds of formula Iz' where R is

an -0-Alk-COOR; radical where Re¢ represents a hydrogen
atom and R;, R, and R; are ag defined above.

8. A medicament, characterized in that it comprises a
compound of formula I as claimed in any one of claims 1
to 6 or an addition salt of this compound with a
pharmaceutically acceptable acid or base or also a
hydrate or a solvate of the compound of formula I.

9. A pharmaceutical compesition, characterized = in
that it comprises a compound of formula I as claimed in
any one of claims 1 to 6 or a pharmaceutically
acceptable salt, a hydrate or a solvate of this
compound, and at least one pharmaceutically acceptable

excipient.

10. The use of a compound of formula I as claimed in
any one of claims 1 to 6 in the preparation of a
medicament intended for the treatment of diseases

requiring modulation of FGFs.
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with one or nore anticancer active principle(s) and/or
Wi th radi otherapy. 13. The use as clained in claim10,
in the preparation 15 of a medicanment intended for

t@ &e}x gEeRbsof cardi ova_scﬂfr_ di seases,pcitgR2866/000567
eroscler03|s or post-angropl asty restenosis,
dlseases related to the conplications which appear

subseqlbat use w@ise Fliaimsaty i C%#k%vh%cu%%rtBFo?FﬁE§§§tl°n

aag/%rﬁ%ﬁfé&ﬁgﬂ@a{ﬂtgﬁﬂéasQ&erHH ot marascoE akancers,
grafts of cardi ac hypertrophy, vascul

cbRp| PeaticHs 2t &Q£ﬁ&4£93%nuﬁﬁ%&P%la%etﬁﬁgh degree of
rehbBaparhyatién, Theuyhe as clugpd hreadmi npk®stiate and

th t 25 of di t f

t?ggghgﬁFa fb%ﬁF&mqﬁ% i;#%%#ég% #ﬂﬁé%eggggge &Eﬁ%g@ases,
r beohmtas d carlidy | thacer &BO. a@mam@ PHECET c| BRABROMAS,
:ﬁ% @ég‘ gym? ole REPAIAKAN as30 of a nedi cament

e treatment of “osteoarthritis,
achondropl asi a (ACH), hypochondropl asi a (FK}D and TD
(§panargphqid<L gdysphasimals 6. cThémuse ascltdraceerized in

claim10Q, in the [ 35_of a JBd ca

FRaRdERe GrOTREIET cBEmR B Spbar Py P, T aopengt on

ch&tﬁe@nawd&amaréoantﬁcaheemramuxnecpmlmmlnle(S) and/or
d for the treatnent of macul ar WO

286%?‘0%@28"’%?%@‘ PCT/ FR2006/ 000567 degener at i on,

such as age-rel ated nmacul ar degeneration (AM)

13. The use as claimed in claim 10, in the preparation

of a medicament intended for the treatment of
cardiovascular diseases, such as atherosclerosis or
post-angioplasty restenosis, diseases related to the
complications which appear subsequent to the fitting of
endovascular prostheses and/or aortocoronary bypasses
or other vascular grafts of cardiac hypertrophy, or
vascular complications of diabetes, such as diabetic

retinopathy.

14. The use as claimed in claim 10, in the preparation
of a medicament intended for the treatment of chronic
inflammatory diseases, such as rheumatoid arthritis or

IBD.

15. The use as claimed in claim 10, in the preparation
of a medicament intended for the treatment of
ostecarthritis, achondroplasia (ACH), hypochondroplasia

(HCH) "and TD (thanatophoric dysplasia).

16. The use as claimed in claim 10, in the preparation

of a medicament intended for the treatment of obesity.

17. The use as claimed in claim 10, in the preparation
of a medicament intended for the treatment of macular



WO 2006/097625 - 132 - PCT/FR2006/000567

degeneration, such as age-related macular degeneration

(AMD) .



