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WD 2006/ 097625 1 PCT/ FR2006/ 000567 Novel
i mdazo[l, 5-a] pyridine derivatives, method for
preparing same and pharmaceutical conpositions

Coot 3bbk e AEe 5 A subj ect matter of the pPrEA®RH006/000567
invention is novel im dazo[ 1,5-a].pyridine

derivatives which are inhi bltors of FGFs (flbroblat

gr oleirefladmddrzaldeis- admydsting dexismt it oHn BRERP%e

pharma% baGdn chmléﬂ& amuﬁmt&tﬁﬁ@odﬂtfﬁfﬁ
are a famly of pol ypepti nt hesi zed by a I|arge

nunber of cells duri ngcaﬂﬁﬁ‘rﬁﬁl‘@ g8%8 opnent and by

cells of adult tissues in various pathologlca
condi t | gns. tai n_derivatives

ndphEHYP G neﬂ?ﬁﬁ?ﬁesogn he o PFEESE: dl ﬁSVSPgégnmhlsh novel
amm:sﬁm[tm \edgyhidins dériFeEitesr whiinbwarEeBainipbitors

@lf‘s.rhtflkgroﬁa“gfw e%gvﬁ:l}xggg%ct%és g"ell\io F%oc@%s of

v@rep@raq@pon 420@nd211yhe | n@bRrFRsE gdCAat i \Ré%‘m%’ﬁ’cthlons
ar A0 Slise®f the Dbinding of FG=s to their

receptors are described in international patent

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

hQﬁBF@WaQ%enéf Oﬂiﬂllﬁatoﬂom&ﬂmﬁ;@t\maﬂl ayathesized by a

d 1, di d t t
e gt PUE, el Bl R Sl ARG ana
30”3’ eceyitlor s S wedulms amigs gomi ATy ipREhbogical

T ause, surprisingly, inin vivo nodels in
thmedsndrr%%lséeq?&t he dose of 10 ng/kg allows us to obtain a

maxi mum activity of the conmpounds. This effect was

Ondh-+ L84 ai N Bfatt e sl0S e Of %Wlk}@rﬂbﬂirhedhﬁm:.nes and

s ieaaniing “hireas WAL C L. E" dHELONL OB RA s o

FGF-1 are known (Batley B. et al., Life Sciences,
{1998), Vol. 62, No. 2, pp. 143-150; Thompson A. et
al., J. Med. Chem., (2000), Vol. 43, pp. 4200-4211).

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-alpyridine 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 vive 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 indolizine
series described in international patent applications

WO 03/084956 and WO 2005/028476.
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PCT/ FR2006/ 000567 Thus, a subject matter of the

present invention is novel inidazo(l 5-al pyridine

defd v.atd formula I: 7 ~ N N

iﬁﬁé 2’HCLE/%I?QQEE|E’>resent on the ?% 6, 7 or 8R§g§?F?gﬁg5%Pooss7

the imdazo[1,5-a]pyridine, represents a hydrogen 10

at'thysa el eyén esttonmagitexl k?ﬂf relae cgpregent  gnyention - is

Caﬁ@@@laiﬁﬂaa 8[EygLQ%&&r&@gh%mdefy%éﬁﬂgaﬁ/oﬂ*ﬁgfﬁﬂla I:
to 5 carﬁon at ons, radi-cal or a radica

of forrrul a: -NR4AR5 15 -NH-SOZ ,AI k. -NHCO Al K

- NR6- C02- Al k - O Al k- OOOR6 -O Al k- NRAR5 20

-O (CH2)n-Ph - CO NR4RS5, Ror -

-CO NH CH(R7) - (CH2

an al kyl radice

car bon atons,

in which: Ak represents
al kyl ene radical of 1 to 5
B an integer from1l to 5,

m represents ang R4 and R5
represent, indepen
R @
Ry
in which:
. R, presént on the 5, 6, 7 or 8 positions of the
imidazo[1,5-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 -COORg; radical
or a radical of feormula:
o -NR4Rs
e -NH-80;-Alk
e -NH-CO-Alk
e -NR;-CO;-Alk
e -0-Alk-COORg
o -0-Alk-NR4Rs
¢ -0-{CHz)n-Ph
. -CO-NR4Rs, or
. -CO-NH-CH (R-) - (CHz) n-COOQRs
in which:
s 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,
*» R, and Rs represent, independently of one
another, a hydrogen atom, an alkyl radical of
1 to 5 carbon atoms or a benzyl radical,
* R, represents a hydrogen atom or an alkyl

radical of 1 to 5 carbon atoms,
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anot her,

a hydrogen atom an alkyl radical of 30 1 to'

5 carbon atons or a benzyl radical, R6 represents a
hydrogen atom or an alkyl radical of 1 to 5 carbon

a%&p&uog%égg 097625 - 3 - PgT/FR2OO6/OOO§§¥/FR%§QG/000567

repr ése

ydrogen atom an al kyl radical of

carbon atons or a radical of formula: -Al k- CONRARS

by one or

5 -Al k- OR6 Ry - AldpiNRyeRB-s  -$h, hpdroger2Pistoand m alkyl
represents a.pheny] gpadipcal,

UicQRddry addmsuBe! id W&dical

nor e roups chosen Prom hal ogen at ons,

al koxy radi caf ste¥mulap 5 carbon atoms and - COOR6
radi cal s whey e RGihs coag, gef i ned above; 15 Rl
represents a hydr%&gn atom a hal ogen atom a cyano

radi cal ,

a -

or a radical of formula:

-NRARs - NH-«SO2-Al 14 - mas NH- CO- CF3 - NH CO Ph
-NH CO Al k - NH-P 2- Al k -CONR4R5 25 a phenyl
radi cal opti‘onall smﬁfstltut ed by one or nore groups
chosen fromdsal og8hPatomed al kyl radicals of 1 to 5

car bon at ofrsp}, algg%&yesé@gé cagls Herdyl 0 PagBELON HOBnally

[ ] R1

and - COOR6 radi

substituted by one or more groups chosen from
halogen atoms, alkoxy radicals of 1 to §
carbon atoms and -COOR. radicals where Rg is

as defined above;

represents a hydrogen atom, a halogen atom, a

cyano radical, a -COORg¢ radical or a radical of

formula:

~NR4Rg

-NH-S0;-Alk

-NH-CO-CF;

-NH-CO-Ph

-NH-CO-Alk

-NH-CO;-Alk

-CONR4Rs

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
radicalé, '

a 5-membered heteroaryl radical comprising a
hetercatom chosen from a sulfur atom, an oxygen
atom or a nitrogen atom and optionally
comprising a second  nitrogen  atom, said
heteroaryl optionally being 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 -COCRg

radicals, or
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30 a 5-nenbered heteroaryl radical conprising a
het er oat om chosen froma sul fur atom an oxygen atom
or a nitrogen atom and optionally conprising a second

X 2?.%53(@%9{;%; said _heteroaryl optionallypBe)ithoos/000567

one 35 or nore-groups chosen from
hal ogen atons, alkyl radicals of 1 to 5 carbon atons,
al koxy e r adi €ahsmindrdd t beCGeraabyh xadisadn¢onpadmeing 1 ox

radicals, pr x@g@gg&ggm gbfns4 - 2BGT/ F%Q?T%B_ngw being

a 6-menbered heteroaryl radical conprisi
ni trogen etwet uteht Pundinly 88 MPresuBEPRPat EPoFpn from

one or mr}%l%{#%kpsaﬁgﬂé?naﬁm # 10aens abene, tal kylcarbon

radicals o 5 carbon 5  atqms, al koxy radi cals of
1 to 5 carioiMe ofskoKKd & % adf ca s"?loi 2 WTHen atoms

Al k, Ph, R&dgRx@sw, Readrelas, defined as above; 10

R2 and R3 , independent | y_of heyues
nyclr oxyA™ rRBRERT A koo ot RS oRe 1575 6° Corias °°

atons, stowei no radical, a -COOR6 radical, a nitro
radical or a radical of fornmula: -NR4R5 15

- NH CO- Al k - NH- CO- Ph - NH- C02- Al k - NH- SC2- Al k

- GO NRAERS, amdt RO remx®a@ir i Andrperdarklypit repe gnother,

and R6 ar @.as4ehi negifsal abave aioky Sealdcald d8 1 to 5
together form with the carbon atqns_.25 of ég&phenal 1
ring to-#RPeR BREJSar @rht?r&i:’ﬁ%d,raglé’-al' a - ¢ radicat,

a nitro radical or a radical of formula:

e -NR4R;

s -NH-CO-Alk

¢ -NH-CO-Ph

s -NH-CO,-Alk

e -NH-SO;-Alk

L] -CO-NR4R;, or

. -CO-NHOH .

in which Alk, Ph, R,, R; and Rs 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.

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 associations 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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menbered carbon ring conprising a nitrogen atom and
anot her heteroatom such as oxygen. The conpounds of
forrrula | can exist in the formof 30 bases or
'Eb énl [{y, i ds or bases,_ip particular per/Fr2006/000567
ar naceu Iy accept abl e aci ds or bases. Such
addltl on salts also formpart of the invention. The

“conpounds according to the invention can al so exi st

3% 1R it ¢ WO r@faxdty HtEfe FrSPdyat BsveRgd®hyY in t he

form of assoclations or_conbinations wth one

r

ol ecultés Sexfat'En Lyl hradisrients SRORTSIS P%t & ean:
aRd cHeuvakes, aI 3@ nfe@irm par t faridieed nveﬂlmpﬂmtm radical
2006/ 097625 - PCﬁYf OOﬁt0005§7<: h'nakgﬁs

c &k %?ntl‘f@mﬁlré§§nt TR t K€t erm an

I adiyC dbe madendblystvm;d oD eeampleq SaﬁutlaeemetlhmlearethYl
or_ branc aI| cra 5; an 1 and
R OO el nit o

of2 @eaimle&hydipndwmmcak@hyl n- propyl ,

| sopr opy] Fepﬁlt Wap | §Q§l%.ﬁlne t?ééll@é!l)"' :@Wunderstood to
2, 2-di rreﬁwy pr.op radi cal s t he eg Cg | k‘%(l en@é ch is
r ESH A KRSt FRRIRT 1RSeddetine |15‘j? %di Cht
agaiefddied adaﬁ/elmﬁh b8 beahuhatednandhiiahedrs cd:.valent

branched and whi.ch is |vaI$rg w l\/bntl n r;%ah,}(n rm
by ISR R SBhpIRE oF2PRe t hYP€ne ” thy e and

premiydremeg adittatlsnd fend epropyhent knﬁglwaaseal "is
under st q,pd Qo S0 analﬁngO aLkylLahadi ¢al ﬂ\ﬂ@éﬁstbgd to

al kyl group 15 as ef I ne bove and _can coqgrlse

1 meRtE: cambof - aakyds. radigabnvheyenshfade! AL Bf 18 as
e)lflz?émr?ed Ofabltq:ﬁ% Hﬁﬁhoéér(nn et dexyiesd ﬁ)d(;dtpomy tadi 6al sarbon
the term"a hal ogen ato under st ood_to

f 13 The, M%“Eh?%rf“ﬁé( be b‘F%‘?r?ne &r aﬁ;ﬁ%édl na: ﬁlg%e’ C%‘D the
" andtEiepatetions ardlepsspoxlyt padkaalsa nitrogen,

oxygen tciqre Sé'lelzlinli”"atlgglogen atom” is understood to mean: a

I\i[entlon

he

fluorine, a chlorine, a bromine or an iodine;

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

- the term "a G5-membered heteroaryl radical" 1is
understood to mean: an aromatic <c¢yclic radical
comprising 5 ring members and comprising a heterocatom
as defined above and optionally also a second
hetercatom, which is a nitrogen atom, said aromatic
radical optionally being substituted. Mention may be
made, by way of example, of a thienyl, furyl and
pyrrolyl radical; and

- the term "a 6-membered hetercaryl radical" 1is
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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the term"a 5-nmenbered heteroaryl radical" is
understood to nean: an aromatic cyclic radical 25
conprising 5 ring nenbers and conprising a heteroatom

a%od%b?/eédg.ps\%%ye and opti onal gy_al SO a Ssecpdfl/rFrR2006/000567

het'er cat’'om ich is a nitrogén atom said aromatic.

radi cal optionally being substituted. Mention may be
migat ipn wapyof bexampde, @mcng hitbgy| comppyndgngwhagh are
p¥£&g@@trﬁg%%?%é gpdcHRe itRfR 1Bh- Ne¥Tber edcond group of
heteroaryl radical”™ is understood to nean: an

opammearids subStarmiial hrighath ¥l cyclic radical -
conprising 6 ring nenbers and conprising 1 or 2

ni trogen atons. Mention may be de way. . of. 5

efanpl &+ oPTESEPF dPhyIth%difeal T 2%6?6’%%%&?“32‘ gL the
PCP/ FRAMIGI MGG, 5 - At i ey  beremosseni®ng & he hydrogen
compounds _which a suhbj rs, Of =t hJANAE N

of B SO roup YL ERHEERATEE Y Fud) 5] B8 LBNE . an
5 R mldsent ovadidel 60£7 lotca HosriPensagPmepe a hydroxyl
i m dazq{gdi%;faj PYL | hisr, HERIIRSAN Y & MEHREED oft fftmula:
an alkyl radical of 1 to 5 carbon atons, an al koxy _
radi cal® of-NR#Rg 5 carbon atons, a hydroxyl radical, a

- O00R6 o adipgpls@-pax adi cal of forrmula: 10 -NRARS

- NH S02- Al k Z@@ﬁl Alk  -NR6-C02-Alk -0O Al k-000R6

15 - O°Al K-k O CH2-Ph -CO NR4R5, or - CO NH CH
(R7) - (GH2)+NEQ3@RG - Rhkwhi ch Al k, Ph, R4, R5, R6, R7 and

mare gs dﬂec‘;-iﬁﬁg-@éomzo above;
e -0-Alk-NR4Rs
s -0-CH;-Ph
e -~CO-NR4Rs5, or
*» -CO-NH-CH(R) -~ (CHz) n-COORs
in which Alk, Ph, Rs, Rs, Rs, R; and m are as defined as

above;

. R, represents a hydrogen atom, a halogen atom, a
cyano radical, a -CQORs radical or a radical of
formula:
¢ -NR4Rs
» -NH-80,-Alk
s -NH-COC-CF;
¢ -NH-CO-Ph
* -NH-CO-Alk
* -CO-NR4Rs
* a phenyl radical optionally substituted by one

or two groups chosen from halogen atoms, alkoxy
radicals of 1 to 5 carbon atoms and -COCRs
radicals; _
» a 5-membered hetercaryl radical comprising a
heteroatom chosen from a sulfur atom, an oxygen
atom or a nitrogen atom and optionally

comprising a second nitrogen atom, said



10

15

20

25

30

35

Rl represents a hydrogen atom a hal ogen atom a
cyano radical, a -COOR6 radical or a radical of
formula: 25 -NRAR5 -NH S02-Alk -NH CO CF3

'%&5@4%975'2 H CO-Alk 30 -CD NRARS a phgipylyrbads £640567
opti‘ona

Iy "siibstituted by one or two groups chosen
from hal ogen atons, alkoxy radicals of 1 to 5 carbon
at ons and heCe@REryladipienalby heingefpdisigituted by one

het eroaryl,.r g4} cal-6QPR" £BbEEnA £ HLP6GEM CHOGMAB, alkyl
froma sulfur ato an oxygen atomor a nitrogen atqﬂg
ﬁsn] alkoxy

and opt i oradigaleon®f si hg &%sefondCHRPDgeft

said WO 2Q0Q6:Qx4625cF 71- RET/FRZGRHR0a66ms and -COORs
heteroaryl optiqnally being substituted by one or two
groups ché: FBidm ogen atons, alkyl -radicals of 1

to 5 carben saiherddk et eraatighl sadicalt goBpraehpg 1 or

atons and - 5 radic or 6- :
2§{iﬁ¥§ﬁoq¢ CA Sns O afld ”B???Bﬁgllybnsbelng

het er oar yl onnpr|5| ng 1 or 2 nitrogen a
and opt i oraidst ibeitef bubsne upsd BYC oS HPSt wehgF B pL rom

chosen fr &%{br@é ong3 koh kadiadingalse of dot@ Zarbon
car bon 10%13% al koxy’ radigal s of _1tq 5a$c1ar bo

atons and®taUEGREAHser¥argdifedie of k1 AP dC%ESPe atoms
as defineds akpre raddcang,R3 represent,

| "8I Edtbor b Rea e g0aRs AT AR S Ao |
radical, a nitro radical or a
. R, and R; represent, independently of one another,

an alkoxy radical of 1 to 5 carbon atoms, a -COCRg
radical, an amino radical, a nitro radical or a
radical of formula:
s -NR4Rs
s -NH-CO-Alk
. -NH-CO-Ph
* -NH-S0,;-Alk
in which Alk, Ph, Rs, Rs; and Re are as defined as

above.

Mention may in particular be made, among this second
group of compounds according to the invention, of those
in which R, represents a hydrogen .atom, an alkyl
radical of 1 to 5 carbon atoms or a radical of formula

~-A1k-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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radical.- of formula: -NRARS -NHCO Ak 20 -NHCO Ph

-NH S02-Al 'k in which ALk, Ph, R4, R5 and R6 are as

degi ned as above. 25 Mention may in particul ar be

made is second group of conpoun I
ﬁgggz(ggq’rﬁz:}'on of those ﬁ whi chng7 rg%cg'gfss‘é{r?tog'sg%osw

hydrogen atom an al kyl radl cal of 1 to 5 carbon

asON® &, aprradienal of fueruléa 7Al¢x OR6 ppsitienph. 080 the

Menti on ng t rpu
corr'pour%é'%1 fczco di nea]%h iai-rygrjrventr o&%ogeéjr ﬁlﬁfdrogen
whi ch ahom,0 am a_t.lkcssyr\/r;rartin@ﬁlrm:gE Be #Rde, caxbRE @rems, 2

CO”DOU%GMS& h A8 cSUP] §thﬁ@h%ef§d9&alh@rl avenidianl of

of a thir up of conmpounds of formula | in which:
WD 20067 - 8 - PCT/FR2006/ 000567 R, present on
the 6, «f orNR?lRQosi tions of the im dazo[1, 5-a]pyridine,
represent droq atom an al koxy radical of 1 to
5 car bdn a %ydroxyl radi cal, a -O00R6 radical

or a radi oam-o:fo PEL}{ ornmul a: -NRAR5S5 - NH S02- Al k

-NH COA o - NBS: Ak 10 -O Al k- 000R6
NR
- 0O NRYR5, o1 %CH (R7) - (CH2) m COOR6 in which

m represen-t%-ﬁﬂ-loquC?RsW represents a
» -CO~-NR4yRs, or
¢ -CO-NH-CH(R;) - {CHz) n-COORs
in which m represents 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 Alk,

Rs, Rs and R are as defined as above;

. R:1 represents a hydrogen atom, a halogen atom, a '
cyano radical, a -COORe radical or a radical of
formula:

e -NR4Rs

e -NH-S0;-Alk

¢ -NH-CO-Ph

¢ -NH-CO-Alk

¢ 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,

s a hetercaryl radical chosen from thlenyl furyl
and pyrrolyl radicals, said hetercaryl
opticnally being substituted by one or two
groups chosen from alkoxy radicals of 1 to 5
carbon atoms and ~COORg radicals, or

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

in which Alk, Ph, Rs and R¢ are as defined as above;
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hydrogen atom an alkyl radical of 1 to 5 carbon atons
15 or a radical of fornmula -Al k-OR6 or -CH2-Ph, and
Alk, R4, R5 and R6 are as defined as above; Rl

represents ydrogen atom _a_hal ogen at onpegypr2%d80000567
rgg’i 8895}%97%331?6 radical of A& radical of cZF%l/]‘orrrul a:

-NRARS - NH S02- Al k - NH- CO- Ph -NHCO Ak 25 a

pheny| ®,adindalR.optporesdnt subsdependentlyoré ome taRpther,
groups chasen fro egraton®, =AldgPPhn rAdhs) Sa of COOR
1 to 5%ar g‘no’gl‘% o%&g%%g%ORG radicals, a . ';
het er oaradiaaddi cal reHosenrrESFALAI ey 2PinPy| ¥adtFahg OF

pyrrol yl <{iﬁlcal Sf SatSr-helLr oamy-coeplikonal FyHbeDAgh  or
substi tut e y one or two groups chosen from al koxy

radi cal SHfSRALE 5 carbon atons and - COOR6 radical s,

or a p ik ABad ceh opdiRpaldy smubdfingdddyabIse.
one or two groups chosen from al koxy radicals of 1 to

5 carbon atons and -COOR6 radicals, in which Ak, Ph
Rtk 36 aney asindefpametti aslabovies \WB3®06/BOTB25 31y the

- PCT/ FR2006/ Q00, . a & esNtshe i ntion as
irfﬁ%%%%‘é‘g?u?goffg%“éu%%fhg?g_gaﬁ Sl Koxy radical of i
t cidE medorkage, of - S dddi WRich Fiet r BEPRAPERFS

a ' ragicall obfa 1raghcal ehrbenmubtombH&O A k- COORs
-Wh$151—NH-SOZAI§; [ yhich Ak, Phand RS
areadEC b YRRWe aBs do\aE AREHTOP TS TR parti cul ar be

made, anong all the conpounds of fornmula I according

m%&:e :Férq \r/ g%fyle g% aé k% drr?édé‘,e d aﬁngﬂﬁe ’alcﬁf thesednbounds of
formula I according to the invention as defined above,
of those in which R: represents a nitro radical, an
amino radical or a radical of formula -NH-CO-Alk,
~-NH-CO-Ph oxr -NH-SO0:Alk, whére Alk and Ph are as
defined as above. Advantageously, Rs 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[1,5-a)pyridine, represents a  hydrogen
atom, a hydroxyl radical, a -COORs radical or a
radical of formula:

e -0-Alk-COORg

L -CO-NR4Rs, oY

s -CO-NH-CH(R7)-COORs .

in which R, represents a hydrogen atom, an alkyl
radical of 1 to 5 carbon atoms or a radical of formula .

-Alk-ORg and Alk, R, Rs and Rg are as defined as above;

. R, represents a hydrogen atom, a halogen atom, a

-COOR¢ radical or a radical of formula:



al koxy radical of 1 to 5 carbon atons or a - COOR6
radi cal where R6 is as defined as above. Mention may

~ al so be nmade, anong all the conpounds of 15 fornula I
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acgo he invention a efi ned abov
iﬁS\/\% Wrts § fe for/E¥20089660567

épresents a nitro radical, an am no
radi cal or a radical of fornula -NH-COAIk, - NH- CO- Ph

or NH SQRANE-Gfhdite Al k and Ph are as defined as

above. Ad;ég:#k?%?fi‘nz!ré{glgﬁlr%ﬂtﬁ%ﬁfgﬁl}ansuggtﬂﬁhﬂéd by one

radi cal anong t'he conpounds 1k
whi ch areo%lﬁb'f%cﬂrwfé eFBOgENt fEOMN RGOSR ageme, alkoxy

fourth grouyfal£omroundsegf £ orgavior igtorsi cRnd25-COOR,
R, present on the 6, 7 or 8 positions of the

|mdazo[1"33da’]°;ﬁ/]rsf Fhe, represents a hydrogen atom a
hydr oxyl radittadnyia r H9OE61 r agt tahadilya subadiicaltedf by one
formul a: 30 -OAIk 0QQR6,, £ 1
- CO- NH CH(3%7) S B0 0RB PR S Wi e%re resen{Js rﬁ)(/ié{rcgégno
atom an atid<y5 caza:abmaat@ﬂs 1and 5C@@Rbo‘ﬁa@¥%ﬁ%sor

radi cal; Of,f;Qf 2P R aii’qu.@ ut Alda £, ak%.réind R6.

are as é‘efl ne ove; R, represents a hydrogen
atom a haI ogen atom a -000R6 radical or a radical
ofs for éQHEHOQEG%Qkoxy)ra&fHéFRB&O&MOﬂGSG?carbon

- NH CO- h henl i cal t|o al | ubstlt t
one orattcﬁ? y %é@g % g ae, (%dflq—}%d as

3 OfTs,
r adi Cala&cﬁfelatmiS car bon atoms and -000R6 5 rad| cal S
or a thienyl radical optionally substituted by one

or two groups chosen from al koxy-radicals of 1
. 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-{ (imidazol[1,5-alpyridin-3-
vl}carbonyl }benzoic acid;

- 2-amino—5—{[1—(4-methoxyphenyl)imida;o[l,s—a]pyridina
3-yl}carbonyl}benzoic acid;

- 2-amino-5-{[1-(3-methoxyphenyl)imidazo[l,5-alpyridin-
3-yllcarbonyl }benzoic acid; |

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

- 3-(4-amino-3-methoxybenzoyl)imidazo[l,5-alpyridine-8-
~carboxylic acid;

- 5-[3-(4-amino-3- methoxybenzoyl)lmldazo[l 5- a]pyrldln-
1-yl)lthiophene-2-carboxylic ac1d

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

- N-[3-(4-amino-3-methoxybenzoyl)imidazo[l,5-alpyridin-
1-y1l] -3-methoxybenzamide;

- 3- (4-amino-3-methoxybenzoyl)imidazo([l,5-alpyridine-6-

carboxylic acid;
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to 5 carbon atons and -COOR6 radicals, in which Ph and
R6 are as defined as above; 10 R2 represents an
alkoxy radical of 1 to 5 carbon atons or a - COOR6

ragi 655R6 is as deanq%bas above; @R FR200R3000567
r 8285

an am no radi cal ntion may in particul ar
be nade, anong t he conpounds which are subject
mat t B¢ $4 eémi he- B Avenhpwybenkoyhe imidpizeviin QJ -ed pyaisdse-7-

20 -cg ? %g ggigldazo[l 5-a] pyri di n- 3-

1) c&Th enzol c ac qs
. ?anf'ﬁ né3 514 P amuz;olnér ﬁeiyaﬁgﬁ?rlfpaﬁla 4240228 [y Sy A By +din-
iepemans ot i

X i . i+di
o5 31§F?@é$g ﬁyW?gEﬂfgpgg ﬂé[& WB %i c%h%k@ﬁ)fﬂfﬁazo—
(f ami ng= 3]ﬁythdxnpbeyynmethhnomnlnldazo[l 5-
a ang i
A e NIt Lt
car boaybbnyatiniddeo{l, 5-a]pyridin- 1 vl} benZOlC 301d
o] 316388480335 g%heggéﬂsaml (bl-FyeReadyl ni-aalzyr, & -
1- yI] hrophene-2-car [1C acid; "-
3- (4ahEVﬁéd3nn§rHék?ﬁéh?@?vanldazo[l 5-a] pyri di ne-1 -

car bexyhin¢naCbdmethoxyphenyl) (7-hydroxyimidazo[l, 5~
N[ 3- i4 am_no- 3- ﬁhox benz%yl)|n1dazo[1 5-a] pyri di n-
35 12yP }’rsdﬂrﬁfﬁo@ ﬁi“&’él

3~(4{ds+na~ am&abhexmbehbmybﬁmun@djaﬁmdazg&%”51ﬁhnyq;dln~

car bgx /097625 - 11 -

P ERbobErBagEs7 L. et

3- (43arfﬁnen@nmet3hmb@w@pmyuqaﬁldazloﬂ13 mefhemmien .-

gargQEXHEQOQQ' -al rldéne 7|carboxy11c acid;

1- £|ﬁ§§h;g}goéylg? éyaggggy3)ln]%aﬁy%ehzo%heg f%&%o[l 5-
alpyridin-7-yl]carbonyl}-D-alaninate;

- N-{[3- (4-amino-3-methoxybenzoyl)imidazo[l,5-

a]pyridin—G-yl]carbonyl}-L—serineﬂ

In that which follows, depending on the meanings of the
various substitutions R, R;, Rz and R3, the compounds of
formula I will be called Ia, Ib, Ic, Id, Ie, If, Ig,
Th, Ii, I1j, 1k, 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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5 -

(4-am no- 3- met hoxyphenyl )[ 1- (3-f |l uor ophenyl )i m dazo-

[1, 5-a] pyridin-3-yl]nethanone -

333> ' - met hoxybenzoyly - 7-[ (et hy| &% fe¥R2006 /000567
cgébgégf?gaﬁﬁgio[l,S-a]pyridi%él:yl}benzoic ég?%; -

(4- am no- 3- net hoxyphenyl ) (8- hydr oxyi m dazo[ 1, 5- 10

a] pyridi n-3-yl) net hanone; -

(4- ami no- 3- net hoxyphenyl ) ( 7- hydr
pyri di n-3-yl ) met hanone;
{[ 3- (4- am no- 3- net hoxy T

7-yl ] oxy]acetic acid;

3- (4- am no- 3- net hoxylé hh~LéZnethoxyphenyl)-

I m dazo[ 1, 5- a] pyri di ne-7-tarboxylic acid; - nethyl

N-{[ 3- (4- am no- 3- net hoxybenzoyl )i m daz , 5-

a] pyridin-7-yl]carbonyl }-D al ani nat e; - \=

N-{[ 3- (4- am no- 3- net hoxybenzoyl )i m dazo[ 1,5 20

a] pyridi n-6-yl]carbonyl}-L-serine. In that which

foll ows, depending on the neanings of the various
substiithikh ORS iR, aBl.dmedl fBr the compounds odf formula I

Ft9<yim'dazo[1,5- a]

zo[ 1, 5-a] pyri di n-

formula | will be called lac.lby | | s, . .
2, £, o "prhep B F pdnibly bipgblp bF Hagethe wich
| Whe | veorpounds |af antbimula Thel br eseweh | ia@ntd onbydroxyl

al so.r te c .f t r t i Q@iefait héand R
COHE of TerBoRkY TR O R
t Hes colbeand-hsn f apmAiNH1G0:RAD ZEsHEIalo 7835 thagy 2 - CONR4Rs

PE{ 2006/ 0R056 3int AyeBublly. @@bkrelsentfingh R i shydrogen

détined for the compound of forrmula I but R is other
t BP% radi cal capable of reacting with 5 the
Cc ong aetiisewied orhtth acheé | cospohndsoél ApumoXgl III:

in which X represents a halogen atom and R and Rs
represent, independently of one another, an alkoxy
radical of 1 to 5 carbon atoms, a nitro radical or a
-COORg radical where Ry 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 mnitro
radical, or

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

carbon atoms,
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radi cal, a carboxyl radical or an -NR4R5 radical, and

R is other than an -NH CO2R6 radical or than a _
-CONR4R5 radical, Rl advantageously representing a

hydr 10 i s conden with the cpopoerrdosi/000567
fgq(rgrrgﬁggﬁsﬁt&@ Ac: R3 010 |ﬁle°dv\h| ch X represents a

hal ogen atom and R2 and R3 15 represent,

independently of one another, an al koxy radical of 1

OBy 2 nitro radlcal or a -COO?6
t?c’al L%ncgc}r%

R6 re resents an al k r adi cal 0
58dar bdrheat §ﬁ’é‘POPﬁd§rd%f e Bt LA n)'{[at @™ %or?ﬁ"i?d’necf e# to &
f urdmlcd lch MG e Conpedadsto2@btfaiforrhd acdmpounds of
which R2 or R3 represents a nitro radical, or the
cHRFOBHE 6t fornula 1b, which are con‘pounds of
formula | in which R2 or R3 represents a - COOR6
radi cal where R6 represents an alkyl radical of 1 to 5
25 carbon atoms, WO 2006/ 097R25 - 13 -

PCT/ FR2006/ 000567 and, sub equently: a) the conpounds

of fornmula la are ' reduction reaction,

in order to obtain ﬁds of 5forrru|ai|d R3

(1d) Conpounds R where R2

10 in which Rand
of fornmula la and R2 or epr egERAts{"'an ani no

radi cal ; the conpounds of f gfmH-¢ an subﬁ&yently

be 15 subjected to an al kg"atio
sul fonyl ati on _

Compounds of formula (I) where
R, or Ry = NH; ’

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 subsegquently Dbe
subjected to an alkylation, acylation or sulfonylation

reaction in order to obtain the compounds of formula

Ig:

Compounds of formula (I) where
Rz or R3 = NR4R5 N-.HCO Alk NHCOZ -Alk or NHSOg Alk

in which R and R; are as defined for the compound of
formula Id and R, or R; represents an -NR4Rs, -NHCOAlk,
-NHCO,Alk or -NHSO,Alk radical;




reaction in order to obtain the conpounds of fornula
Ig RI N R N RZ 20 Conpounds of formula (1) where R2

NR, R, , NHCO Al k, NHCO02- Alk or NHSO2- Al k in

are as deflne or the conp 67
Wg{rrgloge?g%% R2 or R3 reprglsients an -NR49zs,l@ﬁlﬂafoM/0005
-NHCOAl k, 25 - NHOQR2AI k or - NHSQR2AI k radical; WO
2006/ 09%625he EdmpoRGREFRIOIBIOVO567IL bR Y sppgected to a
CO o ml.a syl e 0 obtain the
ﬁ]ﬁ ca‘%I on&é eag%aéﬁlﬁlneor ggr tcc%)ﬁg%% ai ﬁlot he

ccmpmgm'sisafof ofprmalaeleRl R 2N f3 ° R3 (le)- 5
Compounds of fornula (1) where R2 or R3 = COSH in
which R and Rl are as defined for the conmpound of 10
formula Ib and R2 or R3 reprgsents a carboxyl radical,
t he conpounds of formula |Is ;can subsequently be
subjected to a couplj reagtion after activation of
t he carboxyl functi with, for .exanple, the
15 reactant BOP
[ benzotri azol - 1-% - phosphoni um
~ hexaf | uor ophosphat e] ¥'n the presenge base, such
as triethylam ne, accordi ng e\prcedure
descri bed in Tetrahedron Le¥1 ‘ 1(,[ e)l219-
1222, and then addition oann a | & HNRARS
or 20 of hydroxylam ne in order to taLn the
conpounds of forﬁﬁ'f‘%?“l“ﬁs qf formula (I) where

R, or Ry = CO.H

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 subsequently be
subjected to a coupling reaction after activation of
the carboxyl functional group with, for example, the
reactant BOP [benzotriazol-1-yloxytris(dimethylamino) -
phosphonium hexafluorcphosphate] in the_presence of a
pase, 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:

Compounds of formula (I) where
R, or R; = CONR,R; or CONHOH
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RRZ OR3 (M Conpounds of fornula (1) where 25 R2
or RB3 = CONR4AR5 or CONHOH WD 2006/ 097625 - 15 -
PCT/ FR2006/ 000567 in which R and Rl are as defi ned

f s feyaynds of  formulgcls and R2 orpdﬁypgzoos/oooss7
r@%rese ts aagCONR4R5 or - FEH radi cal ; OR B) the

conpound of fornmula Il as defined above in part L £
cmndeﬂsmh it Bngh&icemsorRl BpfiseduIfed the C@“ﬁo StdF' ©

fbr{nulgg e a)nd 1) idy WU Glepkdsnias ent sScaNRA;09en -CONHOH
atom an =¢] together form wth the carbon

aredd cgd it he phenyl ring to which they are attached,

a 6-nmenbered carbon ring 15 conprising a nitrogen atom
and anot her heteroatom such as oxygen, in order to
offain the conpounds of fornula lc: Ry RN 20 in
mhlch R and Rl are as defined for the conpound of

rrrul WO %ggg/ 09 G%Ermu:h%b 1 PCT{ S R2RG/HRG058ove in

’d c ﬁf%uﬁamp ormul a Tc subsequently bein ? '
S BRFEC A0 i CRMAATEHbIWANE HencERERPTAS (P BeFOT B RV ETT

t he conpounds of followng fornula If:

am)

in which X represents a halogen atom and Rz’ and Rj'
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,

in order to obtain the compounds of formula Ic:

(e

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

formula IT,
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RL N R\ N/ CozPS O..f NHCOPh 5 in which R and

Rl are as defined for the conpound of fornula Il and

R6 is as defined for the conmpound of fornula I, 10

t %E,%a I f can subsequently be saporidd 242066/000567
o?ge‘r‘;&?&) 0 talsn t he con‘pougd?%of f or mul aerﬁéélﬁ/%? l e i/n
which R and R1 are as defined for the conpounds of ,

f eaidl a dompRndepr efentFormulzooHIcad| Bapse@EderBly 15 being
r gB%ﬁ%%@eﬁ an, - N2 radineahss iR rédct hencamp ik ®f to give
formala 1T in which Rl represents a 20_hydrogen atom
athebrampeyngisond Eldaming fqEmbhthiEeted to a

brom nation reaction in order to obtain the conpounds

of formula li: Br O R®%, 25 WD 2006/097625 - 17 -

PCT/ FR2006/ 000567 in ich R, R2 and R3 are as :
defined for th d of formula | (when R2 and R3

do not togeth forjhn a Mweteroaryl) rand Rl represents

a bronmi ne aRo 5 the_gonpounds ol farmula Ii for

>t han™g or than an

i odi ne atom can subseqyent | y-88{ subjected, in the
presence of a pall adi 2 of a lidgand and of

a base: 10 a) either Qo.an - TONHCORRi on with a
benzophenone i-m ne accordi ng~t9 the reaction

condi tions

in which R and R, are as defined 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 -COCH radical and Rj

represents an -NH, radical;

OR
C) the compound of formula I in which R; represents a
hydrogen atom, as obtained above in part A}, 1is

subjected to a bromination reaction in order to obtain

the compounds of formula Ii:
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descri bed in Tetrahedron, (2003), 59(22), 3925-3936,
foll owed by an acid hydrolysis reaction, in order to

obtain the conpounds of fornula Ij: 15 Niz R N/N R2
Owe bBo¥$fE8 R2 and R3 are-ps. defined fperiswe006/000567
conpounds of forrmula Ii and Rl represents an - NH2

radical, 20 b) or to a cyanation reaction wth zinc
cyianiwte cradborfi Agd Rat RESr 88cErdAneshdiay e compound of
g?gg?h?%ﬁog? (%heyEdchﬁﬁﬂi,Iﬁzogag,néﬁi 26§ePR8r iform a
ain e conpounds o ormul a 1k: 25 WO
2066/eFPPEHS - qnd RipEF DGR ANIN R ©
{hRB ( Ek) hn mh}cp R, R2 and R3 are as defined for
conpounds. o romula li.a r: epr ;
ri’%ﬁecﬁrg)m%o‘frhdes b %’ﬁralsl?%f &?‘ o?rgfﬁ:l ahllgzac%ﬁqg dthertnan a
s heegrentd yomeor sthaecasditdiaebasion [fpdr Glykfeguently be
r L4 on iy orde 0 j t 0 f
I%ﬁ&éﬁé&%&%d{ﬂh#hézpfggéﬂéé/@%BQ(?%EQEQ§uﬁ de¥amiys, of

a ligand and of a base:

a) either to an imination reaction with a
benzophenone imine according to the reaction conditions
described in Tetrahedron, (2003), 5%(22), 3925-3836,
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 conditions described in
J. Med. Chem., (2003), 46, 265-283, 1in order to obtain

the compounds of formula Ik:
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10 in which R R2 and R3 are as defined for the

conpounds of fornmula Ik and Rl represents a - CONH2
radical, 15 - or alternatively the conmpounds of

f I subj ected to Pi nner reacgg RthE/oooss7
Cﬁé%éﬁ?{/&ﬁﬁm di nes and | nl1%dat es; edited 12/)7 S.

Patai, J. Wley and Sons, w York, (1975), 385-489]

with a prlnary al cohol , s as net hanol or et hanol ,

in the presence 20 ogen chl-oride gas to result

in the correspondi ster, which, by acid

“hydrol ysis, resulR3sn Ne’ corrpoun of formula In:

WO 2006/ 097625 - 19 - QP0567 "O=Ail<yl N
-. 2R3 (In) inwhich R 2. ghd R3 are as defined for
the conpounds of fornmul @1k & 2/ resents a
CQRAl k radical, 5 it being po pl e fOr the conpounds
of formula In thenselves to be subjecte&wi
saponification reaction in order to obt t he
conpounds of formula lo: OOH RN/ R NOR3 (lo)
10 in which R R2 and R3 are as defined for the
compounds of fornula Ik and Rl res %s a. - a
rdai crichsRe) Ror2pg &:S@¥6ki2T +%ﬁ a Bﬁr&HiJQQTpoun s

tRF 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 compounds

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), 385-48%] 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:



condi tions described in Synth. Commun., (1981), Vol.
11, p. 513, with phenyl boronic or heteroaryl boronic
derivatives in order to obtain the conpounds of
f WO 2006/ 09762 20 - PCT/ FREOOEH200@73600567
%b”ﬁbﬁ?é§%%§%ﬁ R\ N.~N RZQ'O R 3 (Is) in wiichR
R2 and R3 are as defined
li and Rl represents a su
an optionally substituted"
heteroaryl; OR- 10
whi ch R1 represent ;
an acyl ation or + R
obtain the conmpounds-~® ¥Rl R'R2 0 R3
(j1~) 15 conpounds of forry'. wher e R =
NHCO- Al k, NHCO- Ph, NHCOCKEB, Nt i-»R?r NHSO2- Al k in
which R R2 and R3 are as defined’for the conpounds

20 of formula Ij -and Rl.represents an - K,

PNCD2Ack T RHSh2ATR, o NHaBEh or | NCOD 1 adt cal i n

whi ch Alk and Ph are as defined for the conpound of

for mul t S| r £QMRAHNIS e Yompounds
dehuVﬁ 1B | h’ ggﬁfg% ﬁ?lré%gegéﬁ?g an ~NHOOCF3

r aoh c:a:brmwlebelk hang eRy 2 AZ ST @%Alszadlcal

or the conpound of formula
j wu&@[phenyl 5 radical or
- ‘or 6-nmenbered -
1ezconpounds  of formula Ij in
an an1no rad|cal are subjected to

5 PCT/ FR2006/ 000567 subjected to an alkylation and then

19

15

20

depr ot ecti on
fL 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, R, and R; are as defined for the compounds

of formula Ik and R; represents a -CO;H radica},

c) or to a Suzuki reaction according to the
conditions described in Synth. Commun. , {1981),
Vol. 11, p. 513, with phenylborenic or

heteroarylboronic derivatives in order to obtain the

compounds of formula Is:
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reaction, optionally followed by another alkylation
reaction, in order to obtain the conpounds of fornula

lg: 5 NR4 1 h P R\ N~Rz OR3qQ) inwiich R R

ap efined for the conpounds '

aﬁg gﬁ°§i§? Pare as defined (%r the 10 ?%ﬁggﬁﬁgbg{bb°567
formula I; OR E) the conpounds of fornmula Ir in which

R represents. 15 a -C02R6.rgdi cal, and RG represents an
Al k radical, as obtained a Qrﬁﬂegﬁpﬁﬁa) (nanely by
of formula (I1l) where R =

acyl ation of the
-COQAlLk with the f formula (I111)), are
@hySi s reaction in

subjected to an &1
order to obtain the

It can subsequently be 5 subjected: a) épﬁher-to a
coupling reaction after activation of the carboxyl
functional group with, for exanple, the

in which R, R, and R; are ag defined for the compound of
formula TIi and R, represents a substituted phenyl

radical or 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 reaction in order to obtain the compounds

of forrmula Ip:

Compounds of formula (I) where
R, = NHCO-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, -NHCO.Alk,
-NHS0O,Alk, -NHCOPh or -NHCOCF; radical in which Alk and

Ph are as defined for the compound of formula I,

it being possible for the compounds of formula Ip in
which R, represents an -NHCOCF; radical to be themselves
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reactant BOP [benzotriazol -1-yl oxytris(dinmethylam no)

10 phosphoni um hexaf |l uor ophosphate] in the presence of

a base, such as triethylamne, according to the

prac cribed in Tetrahedron Lettergqep (Fk2635/000567

1%& Eggﬁé? éﬁ? and then add?ﬁion of an an?ne /

formula HNR4R5 or of an am ne of formula _

HENEGIHREG ( CGHR) reG@OORG kY3 attiere RendepkBsant slegrafgction

I‘%%I ldl{lp order; OtrS%lqgj alﬁlltgﬁ@ormpugg}&t?{?g Ora'ml-liﬂ.atlon
ounds o or my

(|r)ea\me+cm 2n ROfdQQ\IFGRSOJBFaEE\Iﬂln%ﬂ ¢emyounds ot Formula

(@ﬁg)n+C02R6 in which RL, R2 and R3 are as defined for

t he conpounds of fornmula It, 25 and, when Ris a

- CONH- CH( R7) - (CH2) mi O00R6 radical mhere R6 represents

an Al k radical as define®.for the conpounds of

formula I, these conpoundsppaﬁ4be saponified in order
to obtain the conpounds of /fformula Ilu where Ris a
- CONH- CH( R7) - ( CH2) =00 di cal where 30 R6

represents a hydr n a\on1,1d Rl, R2 and R3 are as
defi ned above, 625 - 23 R,PCT/ FR2006/ 000567
b) or to Curtius rearrange ent s¢ording to the
1990), 295-299, by
the action of diphenyl phd 471 d&ai n the presence
of triethylamne at ref lux in an inert solvent, such
as 5 toluene, and then addition of an a(lgbhol of
formula A k-OH in order to obtain the conpounds of
formula Iv: ALkKkD2CG-HN "2 r (Iv}

in which R, R; and Ry are as defined for the compounds
of formula Ij and Ry and Rs are as defined for the

compound of formula I;
CR

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

compounds of formula It:

(&)




10

15

20

25

30

0 10 in which R, R2 and R3 are as defined for the
conpounds of fornula It and R represents an - NHCO2Alk
radi cal, the conmpounds of formula Iv in which R

r -NH C02- Al k radj cal where

gﬁ gééﬁ?@?j%g-tBu radi cal %%can subsequéﬁ%ifnfgggfoooss7
in the conpounds of forrmula Iwin which Rl, R2, R3, R4
and Ruare s def amed Fomtehes cdeboned BOrf sheulcompounds
R hre by, r nin
AREaE AR i T oo o farrn A vhere R
represents an -NH2 radi cal are obt ai ned, by '
alkyl atdpdialdPveds by rderratection @ byubBeqdbntly be
optional second al kyl ati on, the conpounds of fornula

| RUDAREEEAR represents an - NRAR5 radi cal can be

obt ai ned, WD 2006/ 097625 - 24 -. PCT/ FR2006/ 000567 the

npound of formula | w.uwhere R repres gragctyugtlon of

rgalcal st eQuERFRY B8 a% %§1acy
sutheongh:abexiyl n fonderidrebbgaonpt heltdmnpé@prdsemmpste, the

N%%gg,&l%l?l %5 Ogg%ﬁg Bg?& a5ohQ &'Tgrllég%lg)r :L\én@rl%e t'ﬁ}g.ragu no) -

aph@@phwdwrbrhw@fé@ﬁ’p‘@ahagphaf:ﬂorlrﬂn5 ﬁwpa%?o%@ce of a
{ %Elrs;%so e g WK¥Pém1N§|§@&&rdﬁ.ﬁ§| ¢al thi5 geRddadure
deschngpds of f‘o'.{‘et:mahe ron Letters, {1975}, 14,
1219-1222, and then addition of an amine of formula
HNR,R; or of an amine of formula H,N-CH(R;)- (CHz)n-COORs
where Rg represents an Alk radical in order to obtain

the compounds of formula Iu:

Compounds of formula (I) where
R = CONR,R; or CONH-CH(R;)- (CHz)q-CO;Rs

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

of formula It,

and, when R is a -CONH-CH(R;)- (CH;)q-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:3)n-COORs radical where -
Rs represents a hydrogen atom and R;, R; and R; are as

defined above,



I/NN7R2 01/ R3 ('i) 20 in which Rrepresents
an -0 benzyl radical and Rl, R2 and R3 are as defined
in t he conpounds of forrmula I, are subjected to a
engy g éjg}sreactlon for_ qﬁgnple by repet ¥RRO0®E /000567
hy razi ne ate, in a protic solvent, 25 such as
met hanol, in the presence of paIIadlun}on WO

2006/ 0976250 FMLt iNET/ PREDUGTRARNSI S cIRFCRfing to  the
orﬂ%cé @;@égcyﬂ%eaompuﬂ’%tﬁfesﬁ@mJtZBBQdI)Z, R95N2MSR by

foma ﬁc%moeﬁdglww&a’ﬂﬂ%hvygndaﬁ3é3%2§eq}ef 'Bfdsence
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15

20

25

hysk oyl et1ofli flne aad, redbar RA am R3qieneprasslerans a such as

nltro functlo al _group fo g I

F AT R2 & 5‘:& R"Sg?léprdedséen:tjéo%n %ﬁ&aq' ]l ‘DE fjormUIa
|S;Hs-cotefimmtrden:tﬂ:m cbhp@unubeoﬁompgﬂﬁﬁﬁaolf 5Pé'mu 5l Iv:
obt ai ned, the conpounds of forrmula |Iz can subsequently
be subjected to a selective O al kylation reaction by
the 15 action at anbient tenp@ature of an al kyl
halide in a polar solven as di net hyl f or mam de,
in the presence of anzdl . carbonate in order to
obtain the conpounds b " R N/NR2 O

AlIKO,C-HN

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

of formula Tt and R represents an -NHCOAlk radical,

the compounds of formula Iv in which R represents an
~NH-CO0,-Alk radical where Alk represents a -tBu radical
can subsequently result in the compounds of formula Iw

in which R,, Rz, Rz, Ry and Rs are as defined for the

compound of formula I:

- by deprotection in an acid medium, the compounds
of formula Iw where R represents an -NH, radical are
obtailned,

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

where R represents an -NRsRs radical can be obtained,
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R3 (1Z°) 20 Conpound of formula (1) where R = O Al K,
0- (CH,) -Ph, O A k-NR4R5 or 0-Al k-CO2R6 in which R1,
R2 and R3 are as defined for the conpounds 25 of

fgaqﬂ%ﬁgbgasyg)2006/097625_- 6 - PCT/FRZQQQQQQQ@@@)QOOSG?
and, n [

S an -O Al k- radi cal where
represents an Al k radical as defined for the conpounds
of forrmula I, these conpounds can be saponified in

0 r o £ SARRPAN I eaR -NH
iEﬂg CEﬂmgg%fk CE%RB rad|ca?§mﬁgf%%%gyrg%$§§gﬁ?gg :
hyaddgeh 3 asEPREQURALAY] RBear S hshees | sy Slaﬁfzﬁi% or
Asefféﬁglélselil edni N dri@erar ttoM |dbtaiow henet ocospotthds  of

grlou reacti ons as descri bed above and illustrated

orpgiehéXfol | owi ng Schemes 1 to 6 in order to obtain
the conpound of fornmula | while taking into account
the various radicals situated on the nolecule and
capable of reacting. 15 IR, Schenes 1 to 6, the
starting conmpounds and th" reactants, when their
met hod of preparat B described are avail abl e
comerci al ly.or {ar. .in the I|terature or
el se can be prigrared cqya ng to nethods which are
descri bed therei =g e are: knomn 0 to a person
skilled in the art. ar ious~atEgrnatives A, B, C
D, E or F described 2 resp:ctlvely
repr esent ed by the follg _ . 2 3, 4, 5
and 6. WD-2006/ 097625 - '3006 00835 Schene
1 R\ NON (B). D. 1XOR2 ) :
Compounds of formula (1) 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 -NHSOAlk

radical;
CR
F} the compounds of formula Iy:

y)

in which R represents an -O-benzyl radical and R;, Ry
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 methanol, in the presence of palladium-on-
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R3 (U) NR \ NR3 .0 R d ~. Compound of formula
(la): Compound of formula (Ib): Conpound of fornula

(1) where Corrpound of formula (1) where R2 or R3 =
,hl_p%\l = -C02R6 with R = Al k REDUGEIr@R2006/000567
SAP IF(CATION RL RN-2 RV N , N RK O R3 C|4) O1
/| R3 (fie) Conmpound of fornula oun
foraxeeal | in vpeder eerebtard &g‘leRscom E!2°ofr Fgroula
-£PR6 with R6 = H ALKYLATION or ACYLATI ON COUPLI NG

or SULFONYLATION R NRNRz R ~-NR d/ R3 (IB) O3
Conmpound of formula I wherg: Conpound of fornula I
where: R2 or R3'= -NR R, 7% NHCOAlk, R2 or R3 =

-CONR, RS or - CON NHSQ2AI kK WO
2006/097625 - f

Rl =g :

"N

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 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 Dbe
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 = 0-Alk, O-(CH,),-Ph, O-Alk-NRR; or 0-A1k-CO,Rg

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

of formula Iz,
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20

O\ Rz X/ R s RNO R&EI -Ph ALCOHOLYSIS
RT R N GX¥R6 O NHCOPh SAPONIFICATION R1I N R\ N
GZH 0 NH2 5 Corrpounds of forrmula (1d) or (le) where

= NH2 WD 20Q6/ 097625 - 2
F%H’F%é’ 888567 Schene 2«@ N JR ~ .. %oc%gﬁﬁgofﬁowsm
forrmlal wher e: R, :H5tYBRC]\/INATIC]\I r RRN
' And, OgwBempolnd iof famnul8-BlhEPORs 103fALFAR thrre Rg

1}eb¥%§A£EgN AP B G di 081 as defined for the compounds

of formula I, these compounds can be saponified in
order to obtain the compounds of formula Iz' where R is
an -0-Alk-COORg radical where Rg represents a hydrogen

atom and R;, R; and R; 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 préparation 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 various alternatives A, B, C, D, E or F described
above are respectively represented by the following
Schemes 1, 2, 3, 4, 5 and 6.



eteroaryl - HYDROLYSI S ACID eteroar- HYDROLYSIS B(OH) 2
CYANATI C]\I Suzuki R other than R other than reaction

Br or or | Rother than Br or I CN h or
H%bew d)/dsvsBsN ~ Rz R\ N_ 4 00 Conpounstmfrrz0on8yb00567
npoun of formula Con'pound of forrrul a | where: |

wher e: where: R = NH2 R .= CN R ‘Ph or
Heteroaryl BASI C 1) IMDMJHYDRQ.YSIS 2) ACID
HYDROLYSIS O OO0-Aikyi N2 / rRs R N NRzZ R N R2

O,/. Ra(IM O1 Ra (In). und of Compound of
formula | where: - fornul g er = CO2R6 with R6°
= Alk R = CONH2 1 SAPONI EPR~N/RZO/ _
R, (1o) Conpound of formula I vvhere R, = CO2R6 with .
R6 = H WD 2006/ 097625 - 30 - T\/F 006/ 000567 Schemne
T
R N
L R, Ni\@gj
/ .0 : \R.:\a)
Compound.'of formula (ia): Compound of formula {Ib}:
Compound of formula (I} where Compound of formula {I) where
R, or Ry = -NO; " R, or Ry = -COzR¢ with Rg = Alk
REDUCTION 0 SAPONIFICATION
<R1 R1
< /"f_N = N
o /Ry ad) o R, (Ie)
Compound of formula (I) Compound of formula (I)
where: where:
Rg or R3 = "NHz . R2 or R3 = -C02R5 with Rs = H
ALKYLATION
or _
ACYLATION 1 COUPLING
or
SULFONYLATION
R :
R@% v CF W |
AN~ R, Rl N R,
k)
0 Ra dIg) o R3 ‘
Compound of formula I where: Compound of formula I where:
R, or Ry = -NR,R;, -NHCOAlk, R, or R; = -CONR,R; or -CONHOH

NHCOAlk or NHSO,Alk



NHZ R~ NNO R3 (ID Conpound of formula | where:

5 Rl = NH2 ACYLATION or SULFONYLATION 10 RI . RS
Compound of forrmula | where: 15 R1 = NHCOAI k, NHCOPh,
NW&()&% / Al k or NHSQ2Al kg when Rl = NR§¥)ER2006/000567
AL f then DEPROTECTI ON 20 optionally foll owed

by a 2nd ALKYLATION Rs.NR4 4/NR 2 0 L Rg ([q)
Conpound of formula | wheSehem&s 231 = NR4ARS WO

2006/ 097625 - 31 - PCT/ FR2006/ 000567 Scheme 5 ~.N. /N

d O Conpound of fornula (1) vvhl%re 5 R = CO2R6 W|th

R6 = Alk "HYDROLYSI S N NS

~ N
R,=H
o]
. R',
X

ALCOHOLYSIS

5 Compounds of formula (Id) or (Ie) where
Rz = COzH and R3 = NHz



10

O R cit) 10 Conpound of fornmula (1) where R =

CO2R6 with R6 = H COUPLI NG CURTI US REARRANGEMENT - Rz

~u) (Ta) R R3. Conpounds of formula Conpounds of
f%nybgs/dg?)sz\ghere (1) wherezB = CONR, RS avcI@R200R/000567
NHCCOR Al CH (R7) - (CH2) m “CO2R6 when Al k = tBu
DEPROTECTI ON or ALKYLATI ON hen ., DEPROTECTI ON and
optionally a 2nd ALKYLATI éﬁ—e&&ym ON R+ or R
SULFONYLATION R N I N Rs R=NH_R 0/ k'
Conpounds of fornula Co R formula (1) where
(1) where R = NHCO Al k or -,3 NHSC2- Al k VWO

k
2006/ 097625 - 32 - PCT/ { 00 eme 6 N Ra 0
R3 (19) Conpoun<SIZC’B1F°°1‘”8$ncﬂ’LT)Of6 ﬁgerfw}%&

l BROMINATION

Br
T

Ry, N N R'

Compound of formula I where:
R1=Br

Ph-B(OH), or
Heterocaryl-
< B (OH),
S L CYANATION % . Suzuki
j{’// R other than | R other than - reaction
Br or I " Br or 1 R other than

Br or I
Ph or Heleroaryl

1) IMINATION
2) ACID
HYDROLYSIS

R éfi}

Compouhd of formula Compound of formula Compdund of formula

I where: I where: I where:
Rl = NH2 ) Rl = CN Rj_ = Ph or
Heteroaryl
BASIC 1) IMIDOESTER
HYDROLYSIS 2) ACID HYDROLYSIS

ONnt, O-Alky!
o
Rl N,/s R,

Compound of Compound of formula I where
formula I where: R, = CO,R¢ with R = Alk
Rl = CONH2

lSAPONIFICATION

Compound of formula I where:
R1 = COgRs With R5 = H
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5 R = OBn DEBENZYLATION N. R2 O R3 (h) 10 Conpound
of formula | where: R = OH O ALKYLATION 15 Rt Ra
Conmpound of forrmula I where: R 0-Alk, 0-(CH2)n-Ph,

g?#l/ EWS%SO Al k- CO2R6 WQ¢2Q06/ 097625 pcTy¥R2006/000567

67 The conpounds of formula Il, in
particular when RL = H, are obtained by net hods known
inthe literature from s&chemeydsupstituted
2- am nonet hyl pyri di nes according to the follow ng
reacti on schene described in J. Chem 5 Soc., (1955),
2834-2836: NH2 FORMYLATIKN, NH CYCLI ZATION R ~N R i N
O H-- RNON Mntisg al so be made of three patent
applications des he synthesis of .

i m dazo[ 1, 5- a) pR’ 070732, WD 04/ 064836
and WO 04/ 046133. of formula IIl in

[ 8 ticalggr different,
have the same definiti &hs § Rhe Conpounds of
formula la or Ib and X e nt chlorine atom
are obtai ned by t9°8PREE ?1£ %_ \E;EI o;y\%lec%'ori de on the
correspondi ng benzoi c aci dsSt ~ ch are comercially
avail abl e or described in th ' Wge- 20 The
conmpounds of formula I11" in \NhIC “and R3
together form with the carbgn aé&%m&.lil&qphenyl

ring

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



10

to which they are attached, a 6-nenbered carbon ring
conprising a nitrogen atom and anot her het eroat om
such as oxygen, and X represents a chlorine atom can
bﬁ02§5§g¥5y7@§g by the actionsqf _thionyl chicu/Feeo06/000567
t correspondi ng aci ds descrlbed inthe literature.
Mention may be nade, for exanpl e, of

4- oxo- 2- phenyl - 4k 3, 1- bBEREBRzBne- 6- car boxylic acid,
prepared according to the nethod described in French
patent FR 2 333 511, 30 ich, by treatnment with
thionyl chloride, ressltg in the corresponding acid
chloride, which is, “1 acylate t he ‘conpounds . of

formula Il and to giwe't e ounds of formula Ic.
35 The conpounds of the G?_gcordlng,to t he
present invention are pome 1 and -2

ant agoni sts. Thefemmagnd0os/ foympm (134 where

PCT/ FR2006/ 000567 BbF| $:Reswitd: Fot h #hi bit the

formati on of new vessels frpmdifferentiated

endot helial cells and to bl ogck tHH@ROYEEE8renti ation of

CD34+ CD133+ adult human bone marrow cells to give

endot helial cells have been denonstrated 5 in vitro.
Furthernore, their i to inhibit pathol ogical

angi ogenesi s has begh e unstrated in vivo. Mreover,

it has been denonsfrattd e conpounds of

formula | are powerful aptgQoNni sts gf the FG--1

receptor. 10 Generally,°FGR.#cé&ptors are

significantly i ngehpRchd ofi dcambxr{ewhpaeacri ne or
juxtacrine secretlona.—|oog&h@nﬁhén0ﬁﬁma of

deregul ati on of the sti Y\he grow h of

cancer c®UPsINGDreover, af fBERTIVE REARRANGEMENT
angi ogenegi s, which ays a predom nan

mkt)}~e' rd to the

rd]T oni

|2|ng phenonmena. Angi o Q?S S/Fs a.

pro 2, eneratlon of new P
‘ @
R;Gw O ~Ry
Compounds of formula Compounds of formula
(I) where (I) where
R = CONRRg or CONH- R = NHCO,Alk

CH(R,) - (CH;) n-CO2R;
when Alk = tBu

DEPROTECTION

or
ALKYLATION then
DEPROTECTION and
optionally a 2™

\ 2 . ALKYLATION
ACYLATICN B
Z or = 2\,
SULFONYLATION Rl Nt R,
Rl < 7
when R = NH; F'e,
' {Iw)
Compounds of formula Compounds of £ormula
(I} where (I) where
R = NHCO-Alk or R = NR4R;

NHSO,-Alk




20 capillary vessels from preexisting vessels or by
nobi li zation and differentiation of bone marrow cells.
Thus, both uncontrolled proliferation of endothelial .

o §o@@ﬂo%5‘ i zation of angj-phl asts fronpéhera2008/000567
marrow are observed in neovascul arization processes of

25 tunors. It has been shown in vitro and in vivo that
several growth factors stiSahe®& &ndot heli al :
proliferation and in particular the FG-1 or a-FGF
receptor and the FGF-2 or b-FGF receptor. These two
factors induce the prolifdéation, the mgration and

the 30 production g orot-ases by endothelial cells in
culture and nervds agtion in vivo. The a-FGF and
b-FG- receptors iq\er;ct/?'th the endothelial cells

via two categories~g , Az i ni
receptors with a tyrosing kixase\activity (FGs) and
low affinity 35 receptor”of 0 _sul f

proteogl ycan type (HSPGB uafed B the ‘durface of
the cells and_in the extracellular matrices. Wile

- the paracrine rolcemg{ountlhesefctmlfaaétuh%rw th regard

10

15

to endothelial cells is WOR2606B097625 - 35 -

PCT/ FR2006/ 000567 w-dely degcri bed, a-FG and b- FG-
m ght also be involved wth|reg2BRENZYLARE0Ee| | s

t hrough an autocrine process. Thus, a-FG and b- FG-
and their receptors represe t hlghly rel evant targets
for therapies ained 5 at infibiting angi ogenesi s
processes (Keshet E. and Benh-Sasson S. A, J. din.

I nvest ., (19991¥) /C =N\ Pp. ~104-1497; Presta M,
Rusnat i “E., Urbinati C.,

Guliani R et al.| . ¢f k: Pl enungPubl i shers,
(2000), pp. 7-34; 10 i B., Thiery
J.P. and Jouanneau J. Vol . 21, pp.

8128-8139). FurthernDre

at determining the expre33|on L

and their Compound of formula I where:
R = OH

O-ALKYLATION

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



10

15

20

25

30

35

15 receptors (FGFs) with regard to various types of

tunor cells denonstrate that a cell response to these

two factors is functional in a great majority of

i nes st udi ed. ese results ls@uom{gtooweooss-;
hbl'ga?%“% S tshzgt an ant agoni S;Eréof a- FGF and b- FGF mi ght

20 also inhibit the proliferation of tunor, cells
( Chendicepounds ,oSofoomska BIA inGgpagifiigsslar when Ry

é%ﬁ%;?gg‘i%glgasi bR lflgtlé%dégg{r%ﬁ{ Z%T)G‘tﬁle !L_ml'ierdture

= H,
from

nd
b-sRdE 3 lay amlhsna;;mtm Polad inemetd gy 1 G R Hecording
MNtananes) Pbwifg ¢elakt ieh tdhanostaberibedhdsn Jbeebhem.

shown, both in aninal :h%els and in man, that a
A9 -mentd5 Dharkf? 4 124 He' cel 1 ul ar response to these

factors plays an essentl al role in the progression of

a5 06 éﬁafa”éﬁmwieﬁaﬁzf&‘ﬁﬁn ChaDr oducer ZATEN
a- B&zéhd blFGF by the fibrobl Pso the
endothelial cells present in the tunmor and an

increase in the expression of FG- receptors on the

//N
R\NJ

t gt icel | apr elsecdralevadghes, BhB6ep@esefitneapplications
Stdes lraﬁE 0:9'&]0]: cHde eéq{ﬁ‘?é 'Csel |c§f of  dea =PI 0SS ad o odk@bnes :

process wou onent of

thQ; Wm'tﬂ?)@%/ WXPc%ﬂb%@ﬁ%@o%%@s@?né“éﬂ“&ﬁ agoni st

activity for FG- receptors, such as the WO 2006/ 097625

- 36 - PCT/ FR2006/.00 567 co unds r n :

i it FORPORRGS  Ofr fﬁg Wg}lcgh eq?cﬁ %h’ ghich
paatﬂfwl QgeASiEELr ioD. daﬁﬂeranpu,quetveF thel |sr=ameCa¢@%4=nltlons

Res 999 Vol 1 [ he
iR SRR R FUTMIR, o SF Thnd X
Bam}kre\isemts Paogtl-dtq;:lne( z@gqt)‘l ays ok Wn% byg. m)actlon

ﬁA ggpsma?wet be %eser&eégp@aaee aheh o FSFacids,
t hel

R receptors uman br ast_1t.u

10kl dles agen pATTFERHal LNCEHIRP LT bropf et Bie n ke

t D¢ Srature.

The compounds of formula III' in which Ro! and Rj3'

together form, with the carbon atoms of the phenyl
to which they are attached, a 6-membered carbon

comprising a nitrogen atom and another hetercatom,

ring
ring

such

as oxygen, and X represents a chlorine atom can be
obtained by the action of thionyl chloride on the

corresponding acide described in the literature.

Mention may be made, for example, of 4-oxo-2-phenyl-4H-

3,1-benzoxazine-6-carboxylic acid, prepared according

+o the method described in French patent FR 2 333

511,

which, by treatment with thionyl chloride, results in

the corresponding acid chleride, which is used to

acylate the compounds 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
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These factors woul d be responsible, in this pathol ogy,
for the appearance of a very aggressive phenotype
whi ch i nduces strong netastasizing. Thus, a conpound

PRSSEs j Al santagoni st actiyity for FGFRpde 06200056
13 suciégtggthes conmpounds of tBﬁle formula I, c?ra/;imb 7 !

represent a therapy of choice in these pathol ogies
(ibriddutiter -taEdootipt inhsbitCrdsy doxrat prpPh PEW vessels
L%%rd“gli]ffer%g{%ég/e@- enkScBAYLALS 8119 #hd, tEXBlock the
Cell.” Res., ~(2001), Vol. 262, pp. 99-68). 20
CaidEerentiatinmes B4 L3 B BABEr %l#ﬂﬁgq&@ﬁﬁ yrarTow
't %qesar@s agiaﬁ eéntaﬁdhmii@h afel 1 ghdyer beieat aldmdnstrated
e various che erapy treatnents,. - i 00enesi s s 1 sz
prdt &dddL - p|§yrgBﬁF@86ﬁrnan ngFe i%bfﬂgkg?odgisﬁﬁﬁPlblt
OEatﬁﬁafgmmﬁﬁowsﬂgﬂagsnﬁsiabrebasr, beemas [mpnstrated
shown that . the pragbahi]i of ear
metastdses ?"ﬁ’é%g%gs k%Lvﬂerbglé,'st r%%%?yﬁﬁﬂ{é&%tt%ﬁeﬁcrgggg the
i manpeurebc wir ferruda IoRusheopreRin) etoRdgonfres of the

celdgs 1of JE%EQQHHHS produce and secrete various

anglogeﬁic actors, including a-FG 30 and b- FG-.
Furthernore, it has been shown that inhibition of the
C@iéne?cfélelgf, ofgdghegg_cbpaof:ﬁct@fe by griti sahtiby e iEGRlved,
recept or ocks in vitro the _proliferation ) :
SO VARCBFEERE  ndRRRSRLAUINGT. GRS A bPagEstigne in
vitke tgieedamena ppdodessgobat Thuosefatds sodpodmgion of the

pos | Ngea gani aGk i vi or
LORPN e LRl SISl B st e
i .

r epreseangl edrRePls of Witheh cBLRHSt ReH& SFFINGNy

ke s e s e b sl vic
- - P 7 2000); Yayon

Aregirdy ke meLASLRS MLINK) RIGEHYOR M agd H?'il aba¥ R,

Oncogene, (1997), Vol. 14, pp. 2999-3009). diom
UGS R MG W0 L9 g ves nen
capillary 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 nebvascularization processes of
tumors. It has been shown in vitro and in vivo 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 célls 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 proteoglycan type (HSPGs)
situated 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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receptors. This thus suggests that these two factors,
by autocrine and paracrine effect, play a pivotal role
in the progression of this type of tunor. Moreover,

| 'gge?wéaﬂyga,jsggi ty of solid _tuymprs, the progfgeR20060600567
romas and their ability to induce nmetastases is

h|ghly dependent on the angi ogenic processes in the
prildely t deFcrikedas argﬁgbeé‘ﬁ’-dshé?/vrf hat MEERE 1 ‘a%so  be

pro%ﬁlgeg??%inﬁﬁgé?%mio%& f’t@i@"%@ﬂéloﬁufﬁﬂgh an autocrine
urt hernore ene ulfona e
d@rrlc\%ﬁsves'@t‘-’@ de&cFPBed? Fgra]E #‘ng 5 HE c];el Ir]el%e tors
eflepites it ahf@jl?ngeg%'d ntargevsarfbn h'eheraples aimed
ogenesi.s .i nduce these ar, or &
%r g@&é%‘\;'jﬁ s &9 or?eé}estlh q%%)%p%%%s i n ce\ees\@J and
V&Efeyl-ﬁag’ncfn AR, i nefeadkinn alpvpetsﬁ:,4,s a(rilc99a9)2,o vol. 501,

i f:l{ qb49(j7ecrea§§eé9aaﬁ9' 0geReshaciWi.Ch | Dell ' Era P.
‘ec consi derabl e regression,in gllonas in

tﬁEngahettﬂhL% , a oot Posse@sRhy2BA Bnt afoni &t New

aGtiMity fopianbfE andh1tsHdas and/ o 2668) receptpys 7-34;

such as the corrpounds of th resent ..inven
r Spridsiieta € rer 439133f Fchoi %Egleﬁyt ﬁegé pat oI 6g16s et 3.

( Grestiers M (20Gmeguodl . 21, BopwnsR2§-BeBjEF M S. and
Mrrison RS, dia, (1999), Vol. 76, pp. 28-66;

Auguste P., Grsel D.B., Lemere S., Reinmers D
ClE.tMaSheFirmm@a,r CEYdseemFt:L@t sgpdlegaﬁ@é'gepgg at( ﬁﬁj:ﬁrmlnlng

3Qn0l .o )géifegé’;oz@l ddd7) roVbkertecerhly, H—'I‘%FDOta&mIaihelr
rol e of oangl ogeni ¢ _agents d n | eukem as

| yiRRRRRE hasFBBRh HEtmERET %lgar'l‘,oﬁﬁcg@’?gs of tumor
generd | Yieniohshaatkeephaepa t edlihate§sonee| tol onbesen two

t hese pat haol ogi.es an b eit her sty o a

byt al%%glf?rmiﬁ"e %‘QF% su%i]aen?ygq%wtr %SSOQQEXr bEY human

angimgeni d i mhae:notﬁypedwadch fEHvess tmﬂsﬁllt@urvﬁVEPoﬁﬁd the
&0 r e £hangg-+BFVnd b-FGF ht

DO bREAS" Pt Coh ket C 80 g
also lnhlblt 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, (19%9),
Vol. 58, pp. 81-451).

a-FGF and b-FGF play an important role 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
factore plays an essential role in the progression of
prostate cancer. This is because, in these pathologies,
both an increase in the production of a-FGF and b-FGF
by the fibroblasts and the endothelial cells present in
the 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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phenotype i s induced by an overexpressi on of
angi ogenic factors, in particular by the macrophages,
and/or a nobilization of these factors fromthe

'S})ﬁd %gl,;l/yg-@gzs matrix (Thonms3P. A, Gles Ec@/rnﬁﬂd/@%ossv

bitar M 5 and Kantarjian H M, Acta Haenmatol.
(2001), Vol. 207, pp. 106-190). Anong anglo eni c
f seqrepeunds FGE hibeboehe SeRE o HEPR It Fine represent a

lyméw%t @sldre é}ﬂ@lﬁénaiﬂpcli}%é.éihptalﬂ:mdgﬁlds | }‘“eﬁl BGF and
receptors are al sq present on_t maj or i t
LGy gfest i n %d'npossEﬁPg fo gfﬁ%t’rl nét‘%glgl Yl aeégl 7L
ef;fgectSOiosm;e a-Is¥). anda b; FGRetheh FiKducesCtémeford S.E.,
pr.olif ion of _t eld s. th it ha

19 el{l)al%, ?ﬁgtpgt%aﬁ % d gHt.[l % g'gdﬁe _§rostate,

beet ted € arigi‘ogenesi s o
rrafzmaby Yk ac’0he ppfe€Ps28@s.correl at ed wWith the
progressi on of sonme of these pathol ogies. 15 Mire

particularly, it has been shown, in CLL (chronjc
| yEpYREyt | thdireni @)okelthe PRaECBCRGOL ndAUEEE apd b-FGF
| e @as@elif th@FEXm&ﬁéptﬁwr@f bt apaptainm pbekesn tumor

(Bcl resultl ase n.th surV|vaI f

{ nbs ol £3. ar kit WP O 3R i aBipErsPee ) fiors.
t ieheseafiaetbrat mlthhsesoresponhebILevelm dfhlts AERthology,
whj h n h S hich
co#?el dgﬁ\?%%{-sﬂcé tggg of (}S)I |%%%%ﬁ%res%+%%y% whe
t hendiacesise strPndie restasb@edzindt he ERefrot hef apycempound

apg%é@éisé:[hé hiag, pathobOeys€f |a‘¢‘3:§ﬁﬁ@weferTmR areceptors,
onpound possessi ng an anta

act ivity fo N
re%lé%ltloffl% €36 CROBESPRESC Bifp o %, i Tebresent a
i nﬁ/teéli—apﬁ dmy defiieesein athheeapyaohoﬂ:hgnes tVeheoutter-

l&?gtl n IEV%JDI nat OenSZ\'Ma thl ud fl% lqr ot hﬁér&??ne J.

act’ in t I'S” pat hol bgy
F BeilUprBes Jhe ABbutrhdsMX. an@tKarﬂlar:J i alﬁXLH I\A3'6’11 Actﬁes ,

Ha 00 297 106- 190 Gabri |
Em%n OY&:SI s%éZ(Z%%i) gVSISIPIOG pp. 4- )7) ilove

Cancerous melanomas are tumors which very frequently
induce metastases and which are highly resistant to the
various chemotherapy treatments. Angiogenesis processes
play a predominant role 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 Db-FGF. Furthermore, it has been shown that
inhibition of the cell effect of these two factors by
the =soluble FGF-1 receptor blocks in vitro the
proliferation and the survival of 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. and Halsor E.F., Cancer Res.,
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35 There exists a correlation between the angi ogenesi s
process of the bone marrow and extranedul | ar di seases
in CMLs (chronic mnyel ononocytic | eukem as). Various

St di @:;g);strat e that the jnhibition of FR2006/000567
2&%6?@36/% - 39 - PCT/ FR200 /%00567 angi%%?nesi S, /i n
particul ar by a conpound possessing an antagoni st
adZiofitly: foryEEFAr ecMBt 3rS - i Sk raR M es e KL 3SEPEHEr Npy and
OEIaQE%a%P BN tdhSopatdol pgys7 5, Wae1probi fepatbongsandos) .
the mgration of vascular snmooth nuscle cells

contribute to intimal hypertrophy of the arteries and

t 1S ity Tl I eGrBdiaiE  :0{FSF N aral hés-eaf erixsiwi arwl  and
i n, post -angi opl asty restengpsi s, and endarterec 0

| i %0 St %&Cﬁsp?ﬁ)é ,Ssaf_tgg |§]§%h’ o?u{:ﬁ%‘g%ar o\‘%gl}/%%/& FGE
baldcagt oy uUr yhikotduspreveeson ¢had- RdFesadthoF@actors,
In. this sa I i- F ut I, ZLNg,3

a%‘t}f b%%%/oc}"% ?glggg tpﬁg%ﬁr%ghef e%%%’ﬁ’ o}lfi)ﬁ%kehv slgl?ltaarl role
sroot hhelprogresster| fanfhi Bustyrelu®ds FRNPHR| Moreover,

hyiRged r OREY maAREER2 & BBLEE RifMicHd) bewadpkegession of
nol ecul e such"as . Saporin inhibits t,heq’}f)rol I f erat ion

ofdlirmams @ndr thgivotr RS & | SSHHST ¢ 7Y
in{ﬂgmﬂg h depity 38 ithei wmgikgsirian GrBcesSesgaih the
CB., BiroS, Fu .M .and Fitz a _

GRGERY orﬁur?ciﬁgl)];t V(}T&.ls 8.ﬁls%§%%éf?7%?own that FGF-1
Watdatiterger Jant {senseat i onple897), hygmn 96- 4o83)ecytoma
2 J&b&sfdﬂag};f&gm sts d e il ndRE Pt OF faptih Bsnd €] fonate
conpounds of t

| . e present_invention, represent ?1 11ul
t HigziRat fesharee desehidiedl 6R& FMBIP oM n&bForFettular
WiddE Y agQs¥ St acempoundsdf or borler giawvhtckact oasd  the

invol ved in these pathal ogies, such P Lnt .

| AR RARR T80 PaERErog s REFR: G Tt necrors I vivo.
proid faseatdmrabdf irhecvdascubér sirent h corgoiadse| ksduces  a
Sl,jv(_:ehr}gs astrpgex{:f) féfﬂl?s” Sincrease in apoptosis and a

is

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.S. and

Morrison R.S., Glia, {199%9), Vol. 76, pp. 28-66;
Auguste P., Gursel D.B., Lemiére 8., Reimers D.,
Cuevas P.,' Carceller F. et al., Cancer Res., (2001},

Vol. 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 angiogenic phenotype which favors their

survival and then their proliferation. This change in
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or post-angioplasty restenosis, or subsequent to the
fitting of endovascul ar prostheses (stents) or during
aortocoronary bypasses. 35 Cardi ac hypertrophy occurs

iq,w §%§92§g7g§§a stress on _the ventricul apcwabk2006/000567

uce y overloading in ternms of pressure or
voI ume. This overl oading can be the WD 2006/ 097625 -
4(DherR€fﬁ.l'§é€2@961i0d0§6¢ byo msle MEREXRITE FRIAR Jos angiogenic

% dOpAE holiqgi %@.Irt‘i%ﬁ‘i'atr' OB¢- tﬁ@c%a%‘:rdﬁﬂh%{ésenshﬁa/ or a
A aortic coarctation nyocardlal i nfarction_ an
v ekl Z5 O arc i §8P§§rs ACHRES ¢ FRTYué @ese%tfr"["ﬁ?%lular

Pahdol DOy (Fhemzer Phal, leGﬂies5FWle0ldoa:IteEde Albitar M.

fun i gnal change such, as_h tr
I§amj86911é‘3 %a@cumﬁ%\f‘? O%per r’l X &Lorog Hei ngChng?®”

t rpp{]ei@aplasm oamohof etradigpareiss HafGPres bi-AEd ek been
inthis t hal o IS, | it

k)Qﬁig?ogéuf?Lrgémb ﬁ%%n§?9¥§$%§%f% car ﬁgnf%§m39$p016tlc
nmodlifioesceht pLoksl e FOF TiReepsmss acﬂﬁr%b%@ﬂf%e% on the

cti p ns, | ti of il e
geneggp%E?et éilftyi-.ﬁ%%'e 1{88Y rhg;gdqbls@mj i pcf)ssz.ble

Addltlon rat
sh%‘\}\F%Cﬁ%/‘Ea%rFﬁééHRé‘?r &&fsirte %%dﬁ?et RS FOEr (it RFCF “which
b- fidnacédi &hbew&efé}.&iﬂhg:rbl ofketiely ardlild5 PuFGRermore,

CF@%rgllz ag%%%%: tF%ageEhnent 1%%%'5?1 lgf ﬁﬁ% bone

g&RT ¢ SHPee IShow th
b-GFros the pajracrsmierubifenysi acadr Qﬁrnqﬁ?tEd- with the

hy f . th rdi:a t hol
PLESEH9PRNS o o B iRt Hphoregies v ) o
Engle S.J., Zhou M et al., J.din. Invest., (1999)

VwﬁorégpaEﬁlc%Q%mﬁgg) lghhésibééﬂWEW@dn si@h @t t hehronic

conpounds of th esen ntlo e n
?exftae“i?ﬁ{se%? t nE° 138 FePhABc et B3E"%ifluces an
repmeﬁeaés alﬁfmﬂhﬁn/aﬂbndusﬂﬂnl rft hentiepbpert iof protein

Ca{]gti:fg Insxuefsfxlllcﬂ%y %ndafrimyirﬁ'.tlj@se in the survival of
these cells, and thus significantly participates in
their cancerization. Moreover, 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., Cortes 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 angiocgenesis
process of the bone marrow and extramedullar diseases
in CMLs (chronic myelomonocytic leukemias). Various

studies demonstrate that the inhibition of
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pat hol ogi es associ ated wi th degeneration of the

cardi ac ti ssue. This treatnent can be carried out

al one or conmbi nation with current treatnents

(Rgt %Gh %ﬁg 30 diuretics,3@ngi ot ensi n BOTARRVI0SYEP0567
antiarr cal ci um ant agoni st s,

antit hrorrbotr cs and the |ike) The vasc

diang RFeneRis ¢ ol 7| BBELLSUARE D¥har 5&“@%‘%@ RRpSpesing an

de‘;ﬁ%g&g;iaét cggegeltg tflae VESE Ukacepboreactiighty mepresent
int [ood {1 ow, %per pEe'hrreabr %BE?[ n exacer bat ed
privl heFary f relpbrR el Andt iR PREFRASE deposits of

matri x proteins. Mire specifically, a- FGF and b- FG-

are rese he_preret S ~@f 1 th
2658 08765 sferz&wnperlﬂ&ﬁfg%ergﬁ%%%%aﬁpa% ‘A? v g
dimbetle cefilsopaittxibuyte htondmiriaies hyperhgopny of the

under %{ié@ C %dla{ gs a d}fbthﬁ Vlﬁ;f@cgbtﬁlnmumodfe in
pa Teh

suffering fromproliferative tinopath
soaulbreveom;:er@eeet epdcaﬂﬁbbPeSBfaBHhaPﬁaS Yt & a‘t%ry‘m% and
{2 P8 bE&Ryl s devel oped in vascul ar di sorders
re ated to drabetes (Tilton R G, Dxon RAF. and
Brock T.A , Exp. Opin. Invest. Drugs (1997%x Vol . |
84rnppive- Jsﬁ:E:‘):r.esThsrhowa caﬁqmnaesseah%fs thpe carotid by
nds of .form et PO N 5d ﬁOFc;F In
acgggy?ﬁ f SPIRGE! rleL%er%tlo%% i

S reresentsathﬁra bod
chohte, sintdemedohe &7 i ANGISEGFA | BRWNE l&&ﬁ‘ﬁouﬁ’agl oaY

thﬁﬁ é@saniﬁgonﬁyﬁiﬂf@fdﬂﬂﬁﬂ Eﬁﬂwwihéacvaseular smooth
i NVO in thesé gat hol ogi es

AP o SEsEE R

Rheusalei geatehangi §bpRAFeFYCEScH rh“}?1 S TR “an
unknown etiology. Wiile it affects nunerous organs,

the severest.formof 3, r lye Yiial h

i nPParfitis oﬂg?ﬁ‘ef" he [oi 0ttesl%r es‘g{ntqrgn%%rsngt mgﬂ%% such @8
deshpu&tnonlnhm@nbgenehﬁs appéaﬁ@rﬁé@mnpﬁsr cihel yvageular

af faren(éto'g&: 19589 ession, of; nt i -PAt §ek otdht ikHIS, hgpBEErophy

ave een etected in tfe synovial_ti sue
andn v vche (FppRein| Gi B of PrEFeht s© a%fectB Fu ¥.M.
and FitzGerald D., Circulation, (1991) Vol. 87,

pp. 84-778; Waltenberger J., Circulation, {1297),
pp. 96-4083).

Thus, antagonists for FGF receptors, such as the
compounds of the present invention, represent a therapy
of choice, either alone or in combination with
antagonist compounds for other growth factors involved’
in these pathologies, such as PDGF, in the treatment of
pathologies related to the proliferation of the
vascular smooth musclie cells, such as atherosclerosis
or post—angioplasty' restenosis, or subsegquent to the

fitting of endovascular prostheses (stents) or during

aortocoronary bypasses.

Cardiac hypertrophy occurs in response to a stress oOn
the ventricular wall induced by overloading in terms of

pressure or volume. This overloading can be the
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andve;

indicating that this growth factor is involved in the
initiation and/ or the progression of this pathol ogy.

I'n 25 adjuvant-induced nodels of arthritis (AlA) in

tRe seds/097562Bas been shown yhat t he over exgr/erab06/©H0567
b- FGF increases the seriousness of the disease,

whereas an ant FGE neutralizin i bo bl oc

t REVSFEYFESS BPmﬁKOP?amﬁﬁﬁ%%P h i%%% }s TP, itiens,
Csaeh S. as30 N@’pé@‘&‘ﬁﬁslﬁon Nak aghi miahSrtJ.Icrl secirceation) ,

. N . 20 \o| 450;
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alile Kawespmlendes Eﬁaﬁhﬁ@lpgt@@gggy awt . megphgdogical,
31%?3111.%).1'151 h{r? *ftlﬁc‘ﬁ‘l%‘%‘i”déh %@éd' G 0 égeh%rﬁlertrophy

i nvention represent a therapy of choice in
pathol &g . parﬁagcm W%&ﬁ%escﬁpmwlﬁﬁtl%e PEvematrix

0br8teWnB afdCitdfes J@A@ e PIORANGF 0JEPLT gEhk¥it ¥ FGF is
sich as EGFL WO 2006/ 0 5 - 42 - PCT/ FR2006/ 000567

Vﬁérejd}eaﬁm&slnEPEggéagyn t &3S notd al PRFARESof TR
patideéntenaf feft et -FEFOSt eoar tdulithizes | nofhi megpecal  rat

bglav\élécé%g g gnl fl an%egodkﬁéca&)r%;%llré tl’beﬁ baéﬂgcegenes

Iangiogen actor
reom‘rreecbondeml ttlong'.hen ctcbretzfmtrcalee oprotehns, vesselsing in
and ,,CONSRAUSRt Lunihe yaseutali 23N Aditionally, adult

nonvascu arlzed structures, such™as articul ar
cHPEI | BYRSY bES i SR vér  BpPgrtgppkic TFesponse under the

angifegenesd SbKE@F?S@Bﬁ% redfnd@chbeingn Hl1Jtked by anti-
tes ng_to

f ! t i but
pggg%;g}%o%ﬁf % §%5§%Ogl$ﬁd| %pnsgr:{nvu t{sh 89108 oue
i dnemiatol oon ofb {HEF néworkssel strapsgehso cohtei kit t ghat

tg\aF&EfOHJAQ D%J}{E asa%.ﬁ'o@e %ﬁﬂla‘:gh§ pa%g@,tsggy of the

eurm
1b§fs)ert699h1f5)of Thhs, qaféh@d:hpwrh@xt% atébo#laﬂr%gp%hology

thachpuent 7ol repyesent .a ther apymah mchoice rBikBkSP.J.

patg %?%g oLBD |an§nnator{ bo“E|c9£§ea§E%mﬁﬁypr'ﬁ?@gg ’

Vol. 19, pp. 104-709).

Thus, a compound, such as the cdmpounds 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 associated 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 wvascular
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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chronic inflamatory di seases of the intestine:

_ at stine: UC 20
(ul cerative colitis) and Crohn's di sease (CI». IBD is
characterized by an i mmune dysfunction which is

%f5E& FéhA¥gsi nappropri ate production of POXAERGAE HP 0567
::nyggoi/nes I resulting in the establishnment of a | ocal
ascul ar system The conse e of,
pagiiegese havind | fi pREFACONE ot qﬁaﬂﬁf% n?’egﬁ?en ranes
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f th
a1 Yyh anYQJhng?’égeHPesﬁg?-IsW'Sy X"entl # ‘fex%&ﬁd Gs#h as
cﬁ%‘l’ am&:%d%ngbﬂgmﬂd emr, equ;sﬁs:h@g apy odntagonist

Ice inthes t hol o -
ShioNG e TN
'lvﬂl?t«!@i&@si el thehr crlbgres esirs Ja‘ndalgpééa'éﬁ@§| é”%%c%@@@@unds
a@][.\f%lla? gg F@%Eghggt'sn 18 cﬁ&%@?ﬂt‘&ﬂtl@ff atveys involved

Ve been rel ate o a |large nunb
of nhtihese gpathptogigese 468 PEf VEGFed by malgformat |e{)ns

ZLe:PesSk\?;nggn V\Z:Jgg as Pfgiffer Crouzon's,

A0 oS odachsol e S5 A BecLe AU O G4 wich an
agx‘imtﬁf.%hvfrg Eeellba.btghyc uharille t:he FFeQ s reeeprorsr esgrtSin
h?ﬁHEﬁSﬁaro %’g‘ﬁao% and (thar%%)gprh%ﬁlcve sWOVlal
dysglasiayicACH béi ngthee cimimrest FGTTh o Hnarf smcbet”
Fﬁ%?ﬁgsgkgecgnlcﬁlx Vé{é‘ﬂ?@éﬂé heests ai bed sdpgnidticemtly
affect the prgégetss_lon o Cghlg di IEEHI Z%}}} on’:[‘&lst h% FGF
and 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 b-FGF
increases the seriousness of the disease, whereas an

anti-b-FGF neutralizing antibody blocks the progression

of RA (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), Veol. 20, pp. 38-714) .
Thus, the compounds according to the invention

represent a therapy of choice in this pathology.

It has alsc been described that the levels of growth

factors having a proangiogenic activity, such as FGF1l
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receptor in the abscence of ligand (Chen L., Adar R

15 Yang X., Monsonego E. O, Li C, Hauschka P. V.

Yagon A. and Deng C X., (1999), The Journ. of din.

| W Hoos/0¥9k25 104, No. 11, pp, 1517-1525) perjiwsood/ a@0567
conmpounds of the invention which exhibit an

antagoni st activity _for the binding of b-FG- t%_tPf ,

F@{ edepWEE caiFeatiloh MrieRRed nhibithe; [fynovia uid of

d;}ﬁ@iié@ﬁs%ﬂfedt@@rsyemwedmmms axhhemiosr nype of
chol ce

t hese pat hol.o
¢ on SRl Oah rou BRbas e trER, SALE EE R Py, oy | Epg¥H1ance
Wbetween t htheadupio-caramgd owaort i s3fg raggpmeiss. Thickors  is
tlrs%"e 48 hlzgthl £3 uI rﬁ:ﬁgdf%g a%lo%ryoqu'%’;ﬁ? \P@éé@ﬁ[g and
of roveSse S surr unids “each
obsmmwaqmenslhavehﬁesuﬁﬁ@@lﬁﬁlﬂﬁ§lﬁﬁst|¢@ d¢0$ﬁ®SCU1arlZEd

efé@fﬁc%réat' anghRGENi Cza0ents o Ngr devehopranyedl  or
t he adi pose tissue In the adult. Thus, it gg pear s

hh@te%‘ﬂe¥ﬁelaﬁ%¥wéié@}€?gl CENU A dARIIPenRS h/ SEPTSESELS @
tnee i nekBEbi-on 16f apgh@geneshatisnr ef (walebiytes), thus

et gé%égf?%ﬁggss La ﬁgﬁ é%@épe n1§§ (g pméﬁehﬂéﬁsease
1@Yc$<ﬂ)1ﬂﬂ5’ﬁélly,Tmlrm énnenanmdnmmﬁhths amauntvagmﬁlﬁ may
fo %lége J:gé:raﬁm.[ {GQEM@hQOS&ﬁSOSﬂI@ %Jt 91we EHBClated with

angl ogenit ¢ acti vl t represe a eraz
chfdm:% inegmiedvgi é@l%lDatPed tGUéB‘eS| ngm‘m heumatol

20066 H946g8P, ; 446 (HCT/ F%@Q@./SQOO567[‘hu%y Vi i’:hde Oef:ompounds

their toxicity and thejr pharnmacol ogi cal
b|%?%ﬁ¥@%P9pr%%er??%s YR etipouh 8?e?ﬁe %re%%ﬁfapy of
| nviepidenihaveiappathalogp.in the treatnent of any

carci noma whi ch has a high degree of vascularization 5
(lung, breast, prostate, esophagus) or which induces
meIBBt AtpElAvnhbarysbowadhdiserssdmeompr e HWe forms of
Seéﬁh%ﬂs ts?n@lm%ae r?o &5&%@@ aaf00£h@e {asbioine: uC

rnally, 1n ogi es _of homa and Ieu em a

tyb@lceqﬁ%éﬁecéﬁﬁéGﬁéér@ﬁﬂe§§ﬁpna%lﬁﬁ%ﬂﬁﬁ%f tRoi cBP

ei thefacterized by an immune dysfunction which is

'_.I.

s

reflected by inappropriate production of inflammatory
cytokines, resultihg in the establishment of a local
microvascular system. The conseguence of this
angiogenesis of inflammatory origin is an intestinal
ischemia induced by vasoconstriction. High circulating
and local levels of b-FGF have been measured in
patients affected by these patholecgies (Kanazawa S.,
Tsunoda T., Cnuma 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 Gastroenterology, (2000}, Vol. 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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10 alone or in conmbination with an appropriate

chenot herapy. The conpounds according to the invention

al so have application in the treatnent of

carodizovagest s di seases, suchyfs- at her oscl PCDAFRR20GI6/000567
SOSt angi opl asty restenosis, in the treatnment of 15

i seases related t e co cations which .
sii&equent to tf?é“fltthwg g%p SaScul 3 prgg cgis%eéd +

argHmnapsiacis onang bypassgenesist hgrocesmesar Mutations

grraéc%usfl.t r?nd ﬁa iac %%:?8&55.8Rh3bf él%@%gu'a@q:lvated FGFRs

conp I oat sSuch as etic
réta‘\rﬂ)phehsz r‘ﬁi@t@;}rpbgn@s Pargecovabey tef t human genetic

"H%%Eéé%hfﬂf@%l%%%%dapﬁylQﬁi1£6&m£t£$@s iJreatHENtsifleton,
chronic 1 nflamatory di Seases, such as rhegnat0|d

arqufh 138 BEeIBESTFi REPPFOTY Fe ABFESUMds ¥ Wrigg and
”Eﬁeailgé/-ﬁflf.é\%h@ém b@tli%ecbjrnﬂaﬁ%e sy:helabﬁ‘&rst Sbme of these
achaon asi ochondr opl asi a

25‘“{'{ Jr%h dﬁ%%q%‘g a)m%%dp%ﬁ S ‘Sﬁf?lcﬁe” "€hd® rer-s
t resd apndr ofesabtesmny pafitei pulgticis actondingplies iche(ACH)

[ %ﬂééﬁ%ége v ap%l_ﬁatl on.ign theptr ea{axfgﬁa,ggphonc

|on I'n partlcul ar age-rel ated

mma@@bneﬂﬁﬁl dreimg  ANG) conmemeRt ey @fordyaetism.

| 085of aVibd el dehe vadibdins, n@ﬂéa%%%bﬂﬂﬂﬁﬂ|é&tﬁﬁﬁtlon
t he resul ting hem)rrhages V\/gl ch us 1:

{ Pt FBREP SSRGS | FARS R PAPESart viFBREAFCIon Of the
ffafécﬁ@ﬁtﬁcﬁr E}i’.neacﬂ'{a/ bbsdlﬁdfieés of351£\‘§£ﬁdt l{{hethhd .st UBgaxr R.

of  the chgni sns ed LN e 0
nGHABE T o IS PERORAE - Hade th © pod iy A0 ® V. 2¥adon 2.
deamd s Demtee @ .6 i N éPeeent The umt@am i ®fenFéipact bpéest..

p@ﬁé%}éﬁ%@ 318)58%'1(33 ]?Y Y@1309§QQ976215hus 45the com ounds

a T aser-induced chor oi
nedfn§hegdissantigmdenichy %k}ﬂéena’ﬁo%t@lgé’ntl@t aCt1V1tY

COofhi rehéh@&naﬂﬁg @J@M@F a€6 Ot He NGGFO ridi@pritterdridmwhich
al so nmake e tQ dulat

néayggchmg}pigtgﬁﬁ Fm§ﬁéz ion © g%e receptor represent

a therapy of choice in these pathologies.

Furthermore, it is known that the adipose tissue is one
of the rare tissueg which, in the adult, can grow oOr
regress. This tissue 1s highly vascularized 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
significant 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 of <choice in pathologies

related to obesity.
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5 choroid. Furthernore, the products of the invention
can be used in the treatnent or prevention of
t hronbopenia due in particular to anticancer

NYol3o08Py2s This is becausgyg10 it has been/siwous/000567
that the products of the invention can inprove the

|l evel s of circulating platelets during, chenoth ..
ﬂﬁﬂsYlac@mmnﬁgthﬁiﬁn&ﬂ%ﬂckﬁYi?%da§ﬁ%ﬁﬁxpgg€%%%%£¥glcal
%%#g?%ggigﬁiE%ESPkBﬁEEFHEQ,i&Fﬁﬁﬁdﬁ@ﬁﬁﬁdﬁ;Mﬁ(ﬁhe present
( ¢ ound of Toynmula, an_addi.ti salt

ofnyeRtIant have PRl TR R ettt cg'l[qey 56@%5&“&&% §(%:i i
O&aﬁéﬁﬁ%@éf a«t‘rﬁ@h lahhydraat Righ adsgteat efofvaseularization
c ound .0 rmula 1. 20 Ac j t her f |
CORRT el U Bpbeafd ACERLLIGLY WOt IR Lhduces
phat amcesescal(cobaposi stomachconmelsinialas @kt waich 1s
Pééﬂ§§9£$e gﬁcgqgeﬁngroEd%HJpéﬁiiﬂ ACCHFEE e tfshbén or,
inventron. These pharnmceutical conpositjops co rise
afinglirii va degdgiogies eabt 1aweh2@aca?éo kemia iype.
apheLd RndduR: | PMSREEERE @ thepdipy Nedeudliciadd y either
acceptable salt, a hydrate or a solwvate o sags '
c®hPBand, ©&nd af | e&yﬂ“‘bdﬁ’éatlﬁ’fér meketti ca?’lt‘y propriate
agrepbehkeapyCi [Mhentcombousad sl excbpidéngs tar eckhospention
acgording, 1o, the. pharapeeyti caly forghand thedmidiad  of

0 aqin ration - desired (for exanp the oral,
subkinguabeulsubcdianases, i AUFBnuU3Eul AFRCFREFAGERSLS, ©F

;ﬁégégﬁhﬂbgéﬁkggns%@é@ﬁmsigcal iof regkal yredmegnt of

el o P ERLO L, 20 KO appear
PGiHERZ0Q84£00056 EheThei phanaacefit isralovecmudsizt i prestheses
R
canfostdidies: ohyphetpopbent & | Nesaulen fermRFkfations of
aggg%é%%gyiéﬁbhtggfﬁ%éﬁ@kic retinopathy. The compounds
according to the invention also have application in the
treatment of chronic inflammatory diseases, such as
rheumatoid arthritis or IBD. 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 alsc have
application in the treatment of macular degeneration,
in particular age-related macular degeneration (or
AMD) . A major feature of the loss of vision in the
adult is neovascularization and the resulting
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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principles can be admnistered in the unit

adm nistration formas a m xture with conventi ona
pharmaceutical carriers. The appropriate unit
ad&;&bgg/ggjgggforns conpriseysfor exanpl eper e ley000567
10 which are optionally scored gel atin capsul es,

powders, granules and solutlons or suspen3|ons to be

t AENLOBG | y2 BY2REY -dpdugsapl €horqisial neocangiogenesis
adﬂBc[léF”ai& OnhEQr Nbekna pddse@IROURD aca‘&fﬂizrmg tthdthe the
i nven |on in the %ablet fornh can_co |se tﬁﬁ%’ K e
f ATVMTS coAPORERTEY ChpobR& a&@greéll T o & maxe 1
i peegdilore 5@ mpdlbate t dh@2hadvagcubadi zation of the
mé?cggqgllose 6.0 ng 20 Corn starch 15.0 ny

roxypropylnethylcelIulose 2.25 ng Magnesi um

stearate 3.0 ng The present invention also relates to

Bﬁ{i@fwéca{: eZErEa&EE%' tdon@s 98{LAEYoAbRLS 3% used

ment . Anot subject matter of the present
i iventhen t|r§attﬁ@ntus<ér oPT&VEBHEEIN P of thstJaPaeFlas due in

d%falfl.eﬂcm ecbn ahitg caﬁc%&ar%ﬁér@@tl@érﬁpﬁﬁdmﬁaﬁe lls Gbecause
use i treat 30 _di seas LequiLin

rottul BaPoess FERSM ARSAfer < B0 FECR R er of Apncinvention
;N&Enwumpnaeetthalleudms m@ec@tcalabmpgumdaﬂéﬁaﬂsnmumlng

I éﬁéﬁ%{ﬂ@ﬁﬂgﬁbove-in the preparation of a nmedi canent
of "use 1'n treatment of 35 cancers, in particular

carci nomas having a high degree of vascularization,

sugll;#S LHRBrdlhgasio AhSthake &#dit@sopiisdedd, a subject

carC|nonas cancers whi,ch i nduce .net ast ase
R o7 625 th %7anPE?}Pﬁ2666PGG‘G§@7‘en§§cWSI’H§ SYpprise a

camqsm&nﬂ of ofdehutantebr &el addindon @ldlamas, the latter
mas_.and | euk

acco:}&%gp}f‘%r‘{‘?j%e’ﬁﬁlégég}yAggfg%‘gg Eggg%ggﬁ”gy %dse or also

adnihydtaredal ansobrate ebnbhaatpopound of formula I.

According to another of its 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
solvate of gaid 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,
subcutaneous, 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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wi th one or nore conpound(s) possessing an

anti angi ogenic activity or wwth one or nore cytotoxic

compound(s) (chenot herapy) or al so in conbination with
radi ati on. anot her suljr66k268f&0567

1U°o?°?#é’9ﬂr6égent i nvention :A‘ the use of a conpound

of formula | as defined above in conbination wth one

OfrheNDI shanha cabcEeahct iaenpmd itigre( spcangfandn the  the

radi ot hera e AfinPdc d:Ped RBRSEDY .

i BV ERET g’ ?X'EP%&O%E%QEO Pr5 con‘poﬁ of fornmula | as

defi ned above in the preparation of a nedi canent of

u&%.'Q:Ep%ﬁﬂé¥ﬁiggﬁtfgalCaéQhﬁMQiﬁﬂbﬁé dbgeasts, sUasent

as atherosclerosi s or ost | asty restenosis, active
dilpagssdone| atfQ¥ t o ft‘ 20 &g PF’ EFPB S™hi cfSppedt

sybsequenled 0 thnfitheng @fdm:.emkﬂase:dll aripr ostheses unit

and/ or A4aortocoron bypasses ot er cul v 1
odtie S waidra. Ky oo, ST 3P Ravent fona

|:|:|n(éﬁidl_ﬂﬁ£ca]f di alaetras,rssuch 'ﬂbedl abappropriate unit
ret nopatn r mat ik &F eseiilets,
ﬁ#g}ﬁr{)cﬁ%ﬁy t:'thn Al he §8 eGken ESE afx ets

use of onpound of formila I as
doti i m\@tmmmbly;aségaean gRlatin GRS Hyvders,
%g:a{ﬂhlté? ty r?t RNt tfons NN Gighdmdimior o be taken
eases, such as rheumatoid 30 arthritis or |BD.

Arﬂ?:tqfiléli’Y-Subj ect matter of the present invention is the
use of a conpound of fornul a I as defi ned above in the -
preparation_.of a di canent t Ry, O

3§ ost@¥arehr P e(:’hoﬁ‘drop aS|a %_%ﬁ}f‘aé{&? ot a
hwmlqimmﬁ optastding HEE) taved IMDye¢ntbprat 8phshec tablet form

dyspl a4sigl.s U0 AO06L0PTSPBg ABupoREREER2006/ 000567

J ect matter Bresent [ nventi ogewo 1%1%
use of @Wﬂﬁﬁmﬂc%‘?r@b‘i‘%ﬂ% FhesingPPhE abov
prepar akd .o b1 a nmedi cament of use in the _treatl’r%ni’Somg

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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obesity. 5 Another subject matter of the present
invention is the use of a conpound of fornula I as
defi ned above in the preparation of a nedi canent of

use_in_the treatnent of magul ar degener agd
gﬁegP%f%‘fggcfzr?acul ar 10 de’ggﬁer'ati on (ANglgc?ﬁ'l?i?ezwshowssv
conpositions according to the invention for oral

e akr akdon c aEprdese agdpnﬁ@g@@ghdd%%cqqomn@wqr%as,
790 . ThehE I Do apeclidusdpes vhere higher or 15

I are appropriate; such do
opri. ; sages do not
depart fromthe scope of the invention. According to

t.he actd c 0 —
0 icg%:#?clurf& 4 C&odifl JosAge anpdintd attes t lencipresent

) “1's determ ned by the si.ci_an di ;
timentetdcan ki %ﬁi‘g’c%hﬁ%ﬁg‘g?ﬁéoélge, @’?ﬁg%‘%ﬁﬂaﬁm
L@gcgkfgsrgﬁgons?r?;] tngtﬁ:epatieom;so'and(she deEEesFrng an
ressjon o .di,sease TSNt i Myt i i
a’#’t‘b‘\f%ﬂ%’gOQ%n’a%o?ﬁgF'V&?:Yi & gggggts, a{pglo&rel altcg{hct)%oxm
acomphogd {9y baenoeherspy) ofor 25! 3P L padrIrgiatson with
i g]déd %:%tg %?t agggﬁ %gtq‘(y}pr@ﬁ@&t henadRer surajdan, maéoter
ap ernt,; of "an"effective dose of a__compound
asEottiengresarte LAYERELBR dr° oHee oS sgP & compound of

g%ﬁrg;tgggutlisocdagTLae?ﬁF?@t abb@esald scombhyat aops with one or
. 3 e foll ow,ng exanples ni be i
prepar at3mn GANLHhe a&ﬁ‘?ﬁ%hnd? e Y g%f(%a%nceavhma? ot hewj‘th
| pY@DbtRBraphese exanples are not limting and serve
only to illustrate the present invention. 35 The

materials and intermedi ates, when their preparation,
| Enooheexphiijeed, matEdnowh Fhel PEEESMr o bfelkPn 18 the

cQUUeLG al | dodtidehb . £Serm1 Anterredict tedfaseei in the
preparation of a medicament of use in 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 wvascular grafts of cardiac hypertrophy, oOr

vascular 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 above in the
preparation of a medicament of use in the treatment of
chronic inflammatoryl 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
osteoarthritis, achondroplasia (ACH) , hypochondroplasia

(HCH) and TD {thanatophoric dysplasia) .
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WD 2006/ 097625 - 49 - PCT/ FR2006/ 000567 the
preparation of the conpounds of fornmula | can also be
used as final products of formula I, as will becone

%@yobp 5$e exanpl es givgp belom1 Si MpbayRa 0059800567
conpounds o? ormula | of the invention can be used as

5 intermedi ates of use in the preparation of other
d’@mpizi:mrjssubjﬁthma&tlera&for@hﬁgPFQS?ﬁé iRYeRtiem i the

%@'Shcgﬁ bt of[¥3%mﬁfﬁtIbHEyH%Eﬁ%QGb@mﬂve]ih the
e

nzotriazol -1 -yloxytris(d rret hyI am
mm#%ﬂ@ﬁl hefafl MBS at o'y t&ie)rreftrrﬁﬁt“‘ent of
sudoxtde. - The NWVR spectra were rreasured on Bruker
Avance 250 MHz, 300 MHz and 400 MHz devices. 15 - The
melting points were neasured on a Buchi type B-540
denvo tleer - shb$ect muss tepeci® otee r preseasuriayeptian is the

A%r{%dﬁ/éDF A'Fgé \ﬁdc &E 2190 rﬁFféRf‘Thg\@eg: %ﬁ%ﬂés 1n the:

reparatlo esl| s O tert
i elprod 1160 apPy i diathi-cameardy b@f(yuaf'—el% t:hﬁs?bl‘rﬁatment of

(e @Pa POk gRb Nl SinTet hnbdior Mgl deygd (ﬁe@.raitedOUtryéa:ular
acetal are added to 576 mg (3,52 mol ) of

i FE RO DT AL 507 W?ﬂr ne- 6- carboxylic acid [described in
Bi oorg. Med. Chem Lett., (2002), 12(3), 465-4701 in a

of dinethylf f
THS oo r TR P aPEE TP ooy T onovFarial) fak, oral
3 @dimi s § dat 06n nuoiprofeN, Meatinmtidd odnamsdér@m( t®&rQ1 to
b‘}‘édllﬁ%ac%trﬁilrear Ea?g%é‘ %%%q.ftl% tgﬁségacﬁﬁé}?& ”ﬁqlg%@r or

m xture I S heate for a further 4
hotiver THeSRFRRt i BIE NEFRRARSE 3¢t e FUGH 0 IREREESandC35mot

exdpast ed vt he 8é hWecpeet @t e thEheigveadi énphagedrling to
the usual practice, the dosage appropriate to each
patient is determined by the physician according to the
method of administration, the age, the weight and the
response of the patient, and the degree of progression

of the disease.

The present invention, according to another of its
aspects, also relates to a method for the treatment of
the pathologies indicated above which comprises the
administration, to a patient, of an effective dose of 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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separated by settling, washed with a saturated aqueous

sodi um chl oride solution, dried over sodiumsulfate

and concentrated under reduced pressure. The product

[ 25 - 50 - PCT/ 006/ 000567 pcpp¥rddorT 000567

b)s}qq‘vﬂot%rggﬁé'gai hrough a bed o 5§i lica, eluti oﬁf beoi%‘zg :

carried out with a m xture of dichl oronethane and

nethanotep 884 L) on Abferthey appeurds 980 fpgmyfiag s also

p 3§ €58Pkangd. Jddelg §P1 Bbrmi & 1, HMVR/H11 become

(E%QE*%§§:a%.§gh%gHﬁ’s ST ) 7736 (AH .s).

7. @uent din &% expMpiEs giyeq (PRlQy: rﬁléfﬁéﬂ%]i on some

agco%@lss Jk?ééA' 8292 EEr&@F‘zazw) Caéﬁl)(ilg%d@ﬁﬁéﬂlﬁloﬁ' cl@tyi(fjiﬁﬁ nesed as
_ Sttage A 4-(Benzyl oxy) - 2-(chl. or onet ridine

1. - eAme Y2 YRS mdF ) B?\ét hitdny IFR&h &F%ﬁa‘)a%l%de%ft Orher

2 @rhPodsmet ) fefmita {baozyrdingpyni dhe- 2nykehtion.

nmet hanol 15 [described in J. Og. Chem, (1996),

61(8), 2624] in 46 m of dichloronethane. The

r eact tlomt melolicim fellewsrred at anbient tenperature for

18 hQUféoénd&P@%ﬁg%&;@&a%sﬁyynder reduced |

pressure. The residl tained’is taken up i.n a
saturat%@Paqb%%%%t§b@F9ﬁT@OY&SFHBﬁéﬁzééwﬁﬁEW&ﬁmﬁﬁﬁ)'

then extrasbeenMhhhedhehorephbbahateThe organic

phase i s drle%,oveﬁ iodigg1 sglfate and t hen ,
concént?%FRd ahBer Y edtted BreSsure. 2.1 g of a brown

oi | arerkel INMR edpelliss specer onedsyred ESn MBgukexvHAvance

= 234 2 t B :
%H 400 devices.
1-14-( e%zy oxy)%g?i |ﬁ-§F9IInet aﬁanFXé 1.5 g (10.78

mol )} oFhéenedsing owings anrne ARPTUFAE Qnaag Bchi type
sodi um o€ geqa-¢cadded to 2.1 g (8.99 mmol ) 30 of

4 (benayl @) iR REDRY 8e08ub a8 e ' Rgstent

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 4&i(tert-
butyl) acetal are added to 570 mg (3.52 mmol) of
imidazo[l,5-alpyridine-6-carboxylic acid [described in
Bioorg. 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 onte water and
extracted with ethyl acetate. The organic phase is
separated by settling, washed with a saturated aqueous
sodium chloride solution, dried over sodium sulfate and

concentrated under reduced pressure. The product 1is
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stage A) in 60 m of dichloromethane. The reaction
mediumis heated at ref lux for 12 hours and then
concentrat ed under reduced pressure. The residue

aj ken up in 45 ni of met hanol
( b ggmstz% a 12N hydrochrﬂ oric acid So?czxi/ﬁ.rgr?ogwoooss?

added. The reaction nediumis heated at ref lux for 16
heurs £ iAfd &y atfdittoniod shhghgkt aebedt bé dddicsi .t @lation

o85ar 85 e 1 U ey B o500t Bt e thane and
aqeddusicdodi 98 Zhr baifses soTapeBRLidne 58§uEsusehhasdeige
| PAAHIACI L W bR 8L AL acqi@lt@mdgirlgemever BOE UM *H NMR

e and t hen concentrat ed under redgge pres ure.
1.(BsgD¥EO : béi R oil PHar 8)ool Fedted 1Hmse) 15 7-36 (1H, s),

spedld aed,r W)(,ES ddden, M, = 205 BirmgesC. 0.7 g (3. 27
nmol ) of 1-[4-(benzyl oxy)pyridin-2- yl Jmet hanam ne

(described in stage B) in 16 mMl of 10 formc acid is
h@a:ta:x&:att:mef Jux for 5 hours. The reaction mediumis

e e R S Rl 2

0.6 M (6.54 mmol) of phosphoryl chloride dissolved
in 7 mStcg el.22-dichloroethane is 15 added. After

. 9
heatin ref _lux for ours, rea.c on medl um
is con n(tBIeé’tzé'&'W&é“rz @(}{}]&QP "e‘%’gu)r
rasi*xmenll S (20ene t @keD) Upfi ntldi@ﬂiljrbr@ﬂ’ﬁﬂbh'ade afl'eheadded to
an| phase i u
dlq.l ﬁyQSOEQR rboﬁl; qél ll}t%l on %%&ﬁ%\%e?oﬁd mEthan?]'
de@lﬁdratk@@ndnc:@hceﬁrgat é'd’léwnder (1886¢ed rdBsuré624] in

! a Ile ot
0a%] fy (e 2 BiemIogbhel Rand ! eohas Dwfs%fét%ﬁoggn@mhw is
87 ng)then

sEtigred 6al7 amiieny  temperatpre o
7. cobrcbrAYthid Mind8rl7 Addhic&d . p&e%&u&e27 (Thb rﬁre81due

obtained is taken up in a saturated agueous sodium

carbonate solution 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-yl]lmethanamine
1.5 g (10.78 mmol) of hexamethylenetetramine and then
1.3 g of sodium iodide are added to 2.1 g (8.99 mmol)
of 4-(benzyloxy)-2-{chloromethyl)pyridine (described in
stage A) in 60 ml of dichloromethane. The reaction
medium 1is 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
(892.90 mmol) of a 12N hydrochloric acid solution are
added. The reaction medium is heated at reflux for 16
hours. After addition of ethyl ether, the precipitate

obtained is filtered off and then taken up in a
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Preparation Il Synthesis of
8- (benzyl oxy)i m dazo[ 1, 5-a] pyridine 30 This conpound
is prepared according to the sane procedure as in
t (stage C) frogm 2.8 g (13.3erpERidoefo00567

I%F%%F%eplgg io%(y) pyridin-2- yI]nmethanam ne [dg?g}fl begfd
in Inorg. Chem, (2003), 35 42(14), 44011 by
featyratedn WAUeOUG ni 8OdENE arﬂﬁ%b@?ﬁt%yclsloﬂ-é‘ttll&ﬁl py The
§t?\§éd>19§‘ ik ePhps PRaiBa U DI lvden étﬂy!’rl g a@letathy,oWiried

are obtained, WO 2006/ 097625 - duced
P FROPBEND 0886 F2t fraBds &?éﬁ%ﬁt(%ﬁ%%s‘ernﬁ uce

% ssmlri:é\“VRl (d6y DMBO) a So@fgé2hhils) are 2tofilB8tedH, Mass
6. 60 H, 7. 6H, m, 7.96-7.99

ﬁ—?c’fﬁom%t@é (%%H Mé?iéé' K/PEEglgExan'pl el

(I m dazo[ 1, 5-a] pyri di n-3-yl) (3-nmet hoxy-4 10

'nltrop {3 éf%) thanone 11.5 g (0.053 nol) of

3- met hox nitrobenzoyl chloride and 7.8 ni g
™7 of tr(%tzhzllrmmhb ar eofidded t bt- ébﬁn%nlws PﬁSF} dR-2-

'ﬁigﬁé émﬁﬁ@yrK&é@@rﬂgéﬁcrhﬁedstﬁgé5 B) Chami16oml, of
9 2834-2836] dlssqiyed in

LF O i 45 4ot e FORE ﬂmré“%]fﬂugft.rfpefd S DSHEFent T
tﬁé@@tﬁbﬂfﬂeﬁﬁ)ﬁm21b0l¢b&ce’ﬂm&-artwbturﬂiemmeé pressure.

c ncentrat r_reduced r e he -resi d i _
tlé&sejh Oﬂ)etoa c%?éjorone?hzaﬁéqgnél%g sa ur7at%2d gg 1,2

. a@uebbereedh@ne bi cabbénale séfubtomnoThe op§ani ehpprberyl

| ShE&Pagat ?J[Jm C dd! 1519, Meghedsw §hoagsshibabedhane is

aqueous so oride solution, dried over sodium

sulidade aPALeBNCBREFAPE] @FderSiddticed It eshurROUFhe the
r eshech S mbkakem Ul | fofdtent saoett haderantedured | pebypure

and the residue is then taken up in dichloromethane.
The organic phase is washed with a saturated agueous
sodium 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), 7.37-7.49 (5H, m), 8.17 (1H, &),
8.23-8.27 (1H, m) '

Preparation III

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

This compound is 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-
yvllmethanamine [described in Inorg. Chem., (2003),
2{(14), 4401} by formylation with formic a¢id and then
cyclization by reaction with phosphoryl chloride.

1.74 g of a brown oil are obtained.
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25 filtration through a bed of silica gel. After
evaporation, 7.1 g of a yellow solid are collected.
Melting point: 183C, 1H NVR (d6-DVSO): 4.01 (3H, s),

35-7. 4 M, 7.47-7.54_41H,
62@5{% f%ﬂz 615 (1R é) 9”)77 Zlglﬁcgglbhg%ds/ooossar

Exarrpl es 2 to 4 By carrying out the preparation 1
aages di Bgetorbhet rpr od&Sur e Miskori b¥Ht n exafpPe 1,H NMR

th und I d |
bCRGHRY Sy it Aesi AL 987 by o1 ot L an of of sl L3p1 Vo o
SObEY i tnu)t,ed'il BBddz6R1, SGHa] Hiri diP @8- (d3§crﬁé “ﬂ 8.35

n ional patent applications WO 04/046133 and
Oé#g %2) wi th 3- net hoxy-4-nitrobenzoyl chloride. %
2006/ 097625 - 53 - PCT/ FR2006/ 000567 TABLE | Ex. R Rl
RaxEseMekting point (C 2 8-COREt H Ove NO2 210 3
7COZET H Ove NO2 196 4 6-CO2Me H OV NO2 218 5 S-Me
HOw N2 130 6 7-0Bn H Ove NO2 220 7 B-OBn H Owe

NERample & 7-Me H Ove NO2 176 5 The NVR data for
e L )
?gﬁgr@gﬂegygé“@?mﬁ@ﬁ a), a6 (1H, t), 7.66-8.27
40 ?;H 0 (1H, d) 3 1.40 (3H, t),;4.02 (3H, s), -
(0. 053 mol) of 3-methoxy-4-nitrobenzoyl chloride
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., (1955), 2834-2836] dissolved in 100 ml
of 1,2-dichlorcethane. The mixture is stirred at
ambient temperature for 2 hours. The reaction medium is
concentrated under reduced pressure and the regsidue 1is
then taken up in dichloromethane and a saturated
aqueous sodium bicarbonate solution. The organic phase
is separated by settling, washed with a saturated
agueous sodium chloride solution, dried over sodium
sulfate 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 (ds-DMSO): 4.01 (3H, s),
7.35-7.40 {(1H, m), 7.47-7.54 (1H, m), 7.97 (1H, s),
8.06-8.11 (3H, m), 8.15 (1H, s), 9.77 (1H, 4).

Examples 2 to 4

By carrying  out the preparation according to the
procedure described in exaﬁple 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.




‘concehtrated un@eoBoeduced prbssoMe ahd NRen {he2ll

10

(1H, d), 8.05 (2H, s), 8.15-8.20 (2H, m, 8.0 (1H,
s), 9.72 (1H, d) 4 3.98 (3H, s), 4.03 (3H, s), 7.79
(1H, d), 8.04 (1H s), 8.08-8.17 (4H m, 10.31 (1H,

8%84230&0%7%5::5 ﬁ% 7.23-7.30 5(32"' . 7. 9% ¢ igr2906/000567

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, nm), 7.60-9.70 (2H, m), 7.74 (1H s),
8.03 (1H, m), 8.12 (1H s)7Zpfg02 (3H s), 5.42 (2H,
s), 7.03-7.59 (2H, m, E4730(1H t), 7.38-7.58
(4H, m, 7.97 (1H, s) 8 06 (2H m 10 (1 S
9.35-[9.3B (1H, m 8 2.]47 (3H, |s), 4 02 (sg, s) |Melting
7.21-9. 6% .(2H, MR 7.183- %184 |(2HR2m), | 8. 64-8. D5 _(2H.
m, 8.14 (1H|s) 10 WO 2006/ 097625 - 54 %
PCT/ HR2006/ 0000567 Exanpl e 9 thhyl (°C)
5-[ (i pmrdazof 4, 5-q] dain C on - 2=
niESOani%H%P ﬁ'ﬁiﬁg" ﬁg Iaﬁg, X 1k' 2 210
5-(ch|orqparbonyttagt nltnDbenzoameaand 3Nz m | (01984
nol fTrietnyl e | are, addged 3 .01

of i)rr' dnﬁ[1,a%§§g9?e b . c..:mﬁ@b)

e LuCDbIIUCU 1T J

Soc.,| (1955),| 2884140 P836l di ssdPMed | n ¥O9H o130
1, 2-dfchl oroef han Thie I Xtufe e Strrgd,at | anppent
tenpeLaLdie—LaF§4§E83Péf njhfhc eactFoTTEd TS

resi due IS ta<en7qﬂe|n dtﬁh!p ongm@ana and, a 176
sat ur at-ed—agteous—sotium-Tobicarpomatre sof ution.” The
organi ¢ phase is separated by settling, washed with a

safyL at a S &¢I WRanghlad | d¢ 3@ utsi oap deebde I are

over sodiumsulfate and c?ncqntrated under reduced
preseaeetednanpkaldst L' sPelow:

TABLE I'

EX. 'y NMR (de¢-DMSO)

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

2 |1.40 (3H, ©), 4.02 (3H, s), 4.40 (2H, q), 7.68
(18, d), 8.05 (2H, s), 8.15-8.20 (2H, m), 8.0 (1H,
s), 9.72 (1H, d)

4 |3.98 (34, s), 4.03 (3H, s}, 7.79 (1H, d), 8.04
(14, s), 8.08-8.17 (4H, m), 10.31 (1H, s)

s la.01 (3H, s), 7.23-7.30 (2H, m), 7.99 (1H, s),
8.04-8.04 (1H, m), 8.04-9.62 (2H, m), 8.14 (1H, s)

5 la.o1 (3H, s), 5.28 (2H, s), 7.10-7.44 (2H, m),
7.30-7.45 (4H, m), 7.60-9.70 (2H, wm), 7.74 (1H,
s), 8.03 (1H, m), 8.12 (1H, s)

m) ,

-7 4.02 (3H, s), 5.42 (2H, s8), 7.03-7.59 (2H,

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,
7.83-7.84 (2H, m), 8.04-8.05 (2H, m), 8.14 {1H,

m) ,

8)
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purified by colum chromatography on silica gel, 20
el ution being carried out with dichloronethane. After
evaporation, 3.1 g of a yellow solid are coll ect ed.

151C; 1H NWVR (d6-DVSO): 3.92
%2%528’%{1‘#5 . 7.50-7.54 4H m), 8.00° F&E?R?s“)")s/‘m““"
8.10 (1H, d), 8. 25 (1H, d), 8.69 (1H, d), 8.76 (1H,

s), 25 9.78 (1H, d) Exanple 10 tert-Butyl
3-E[ - tyaxycarbonyl) 4- ‘

| 1im dazo[ 1, 5-al pyri di.ne- 6-car boxyl ate 30
Tmestlm'lrrgﬁruh@msim & e lpyoidimgs tpll barbangl] -2-

PHAGESHeoddtat described in exanple 9 by
benzoyl ation of tert- butyl

i m dazo[ 1, 5-a] pyri di ne-6-carboxyl ate with nethyl

55(.@&hlprogar bony bl méfob B i 1he ReRf1) -2-
Sl & solggfls obt(;&?lned I\/Eltlrgf) ~2

35 t t hyl A |
r'%f%@ar%emﬁ )(/%?64 O0-P243megyy  eF ¥ stlﬁmme
S)a,Hre7 76ddé&l7 do 8103 (géH77(9% Elﬁ &:58101H ofl), 1&11&320[1 5-

. 8. . ) S
Sodmgonse MPagdbeifda do ol (el sonny) (1esT) Waa-
32B35(0Mvedhoggtuedoni ) 143-0n|ntlr obénzbyzidmldhznq:atﬁane The
I 8 I

e oy Foiobudl b€ A che, cehly a‘t"@‘z? $9E iy fdurs
h@é gqﬁﬂgﬂoqg[qulum is concentrat under = reduced
(ﬁﬁ%ﬂ@%&%ﬁrhﬂﬂi|)tﬁéﬁtrﬂbénZQﬁéﬂdﬂékuﬂél ¥aken up in

dlne car box ein?2 of .di chl or onet hane ,
R e e O ML Ao SRR ARG | godium
fbncarbhmartg s‘bﬁmtrmntlm neck; ami ¢ staaeeﬁ]Bratepdrated by

ue@%rmasducevsiaﬂeeésuarftﬁnd at hedLd e' g%§u8§£§' Nedaium

Is taken™ up 1 n acetone. Thé preci pi
f Fhlerddeof fsolutdsted wirhedceowse arﬂp@:urm sybfapg and

Otoackelth@Wed under reduced pressure. The product is
purified by column 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 (d¢-DMSO)}: 3.92 (3H, s),
7.35-7.42 (1H, m), 7.50-7.54 (iH, m), 8.00 (lH; ).,
8.10 (1H, d), 8.25 (1H, d), 8.69 {(1H, d), B8.76 {(1H, s),

$.78 (1H, 4d)

Example 10

tert-Butyl 3-[3- (methoxycarbonyl)-4-

nitrobenzoyllimidazo([1l,5-a]pyridine-6-carboxylate

This compound is obtained according to the same process
as that described in example 9 by benzoylation of tert-
butyl imidazo[1,5-~alpyridine-6-carboxylate with methyl

- (chlorocarbonyl) -2-nitrobenzoate in the presence of
triethylamine. A vyellow =solid is obtained. Melting
point: 170°C; 'H NMR (d¢-DMSO): 1.63 (9H, s), 3.89 (3H,
s), 7.76 (1H, d), 8.05 (1H, s), 8.12 (1H, 4), B8.26 (1H,
d), 8.70 (1H, d), 8.77 {(1H, s), 10.25 (1H, s)
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15 powder are obtained. Melting point: 290C, 1H NWR
(d5-DVsO): 3.90 (3H, s) , 7.78 (1H, d) , 8.84 (1H, s),
8.12 (1H, d), 8. 2§5 géH d), B.68 (1H, d), 8.75 (1H,
S . , S Exanpl g. 12 Met hyl
ggct {@%?(%g?%ﬁut oxycar bonyl )i no] i m éazorc-’rfsz:'nzoosloooss'?
a] pyridin-3-yl }carbonyl)-2-nitrobenzoate 0.55 ni
(3 96 mml) of triethylamne and 1.07 m of 25

rt- bilt ,foIIovved by 0.31 m (1.40 mmol) of

sphor | azide, are added to 4@& (_Ll. 16
ndol3- ﬂﬁeshﬂé%y@mb*hwybaﬁb%ﬁ?F?bﬁnﬁPU%Er 9339][ -
t%q;gﬁﬁfﬂné 8l PNfbgkpe1 8- gathoxylic acid in 20 m of

The reaction nmediumis heated at 110C for 3
30 hours and then cool ed to anbient tenperature. Water
af1th 3 arggagéﬁag%? rz:uﬂn@blleouﬁf sodi fhubirocacbohat ecid H¥®nadded
are added an e extractiop is [ t wWighpryo
tPyl &tBtB¥Fe. ﬁg %?g‘ﬁ'ﬁ?y phasegl s slg%géa g%l?g 3013
Seméth@gycamhsh?ﬂi) witthiareheneayéd indgdesed1s&di um
o&%g 32 go%ggb 1593” %Fbequ9%§ﬁ S0 1R SHetRhCe and

teRira uced ressure. The roducft
|'shepurr1|:¢mecb byscoﬂﬂmﬁﬁr@ﬁlr@l‘ﬁat wgé\BFN} drF Ry ‘guﬁ%l or. 5
Al o A TR
- - [ or t
aﬁﬁdﬁﬁ9ﬁaﬁ6ﬁsé%ﬁzf‘n dpgdery %‘?1 %3 8?‘&99”@3}@

% dnagtectb;trgd nethe Mpkééhgipatat forﬁﬁﬁclsil—fmred off,
7w§5ENE w%?? 7‘;%%’:?:1%_' d‘f’d 9?1‘.21?3( 3)4’ éz?n o(le d{ellow
dpQwaeTG gtld, $Mtaln§ﬁ(|+Mekglqgaan@n 90° NMR

?§ tg}:'?ﬁé?)But %Xidé%af ?ﬂgyl ayi noj ivd dazel 1,&r 2l Byendl s s),

hox phenyl ) met hanone

1 Th
c@nﬂaaurﬁéHh bt &i-R&d @ébortind 't%atﬂjeHs 'p oZ%sélH s)
10.26 (1H, s)

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

aipyridin-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
diphenylphosphoryl azide, are added to 430 mg
{1.16 mmol) of 3-[3- (methoxycarbonyl) -4-nitrobenzoyl] -
imidazo[l,5-alpyridine-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 agqueous - sodium bicarbonate solution are
added and then the extraction is carried out with ethyl
acetate. The organic phase is separated by settling,
washed with a saturated agquecus sodium chloride
solution, then - dried ovVer sodium sulfate and
concentrated under reduced pressure. The product 1is
purified by column chromatography on gsilica gel,

elution being carried out with a mixture of
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as that described in exanple 12 above by a Curtius
rearrangenent starting from 3-(3-nethoxy-4-

ni trobenzoyl )i m dazo[ 1, 5- a] pyri di ne- 6- carboxylic acid

15 with di phenyl phosphoryl azide in the pp

t‘@?t”%ﬁf@ﬁﬁé? A yel | ow soli d® § obt ai ned P%%NZ???%%%NOOSW
point: 200C;, 1H NWR (d6-DVsSO) : 1.54 (9H, s), 4.02
(8HehsbrométhanelHand) niatwar(can 698/3) 11-98@7mg3HpE  an

| h
PRIt Ealebt s ot B (LT on ol LS W botnt
| medaze[ 11I5Mmyl(dd1DMSIJM }clar—‘>k’5=on§/!9 .28t r 3b8RzobA Ry S

0 23 th t ad) .,
bufgé éar bonyl)ajmgryo%l ?ﬁfdz?ze)o 7 éi(é%[(fiﬁtf 24 (1R,

ys}ear Hady| Y 2- 8i- t7r50b(é{1f12ro§te i%y 0fs)

di net hyl formam de are added to 53.9 ng (1.35 mol) of

sodi um hydri de (60% di spersion in oil) in 2 m of 30

dExareief ddnani de, the mixture is stirred at anbient

t q%nqrt@tﬂﬁ-guftwy%rmmmmﬁamﬁam 11,3~ 8pywidinod -
A dearea e is left

s?’ﬁﬁ (3 Xttt q:tq: %per tlurhgeéc%/ﬁérﬁ%ht The ni xture

|s aci dlfled to pH =4 with an aqueous potassium 35

199 %#:}]J\ﬁ'fde S0l 4t d o ads exbiachgdeyi theetlafle process
ace at e. e organi ¢ phase i s washed vvlbth a gaturat&q_tlus

a@@eoubaf,odfﬂ%ﬁﬁihb%@l de s EXAMRNE 4he APV ed by et
SQ@alypas@gn@grg-_ and corgepingt ed unﬁdem r educed 3-methoxy-4-

SO 5 U AR, T

&dﬂuﬁidf@hﬁmpnph@spgorglragddmﬂlqMﬁhg presence of tert-
O OTet 33”39%}{;‘%5 04 a1 ObBedensal onesl pogerpoint ;

t; 55C "H N
1 2435)°(ch %) §ME JGSDUSR) 1s)1 - 3 54 9FH, ° ME ( 4705%5/5%% s

d) a2 9§1£11H d}s) 7 8706({#H <), 8.25- Ql&h d)3H 8. B8, 8.15
(1H d) 9 (iH )é)

Example 14
Methyl 5-({6—[(tert-butoxycarbonyl)(methyl)amino]—

imidazo[1,5—a]pyridin-3-yl}carbonyl)-2—nitrobenzoate

540 mg {(1.23 mmol) of methyl 5-({6-[(tert-
butoxycarbonyl)amino]imidazo[l,S-a]pyridin-B-
y1}carbonyl) -2-nitrobenzoate in 10 ml of

dimethylformamide are added to 53.2 mg (1.35 mmol) of
sodium hydride (60% dispersion in 0il) in 2 ml of
dimethylformamide, the mixture is stirred at ambient
temperatﬁre for 30 minutes, then 84 nul (1.35 mmol) of
methyl iodide are added and the mixture is left
stirring at ambient temperature overnight. The mixture
ig acidified to pH = 4 with an agueous potassium
hydrogensulfate solution and extracted with ethyl
acetate. The organic phase is washed with a saturated
aqueous sodium chloride solution, then dried over

sodium sulfate and concentrated under reduced pressure.
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9.77 (1H, s) Exanple 15 10 Met hyl
5-{[ 6- (net hyl am- no)i m dazo[ 1, 5- a] pyri di n- 3-
yl ] carbonyl }-2-nitrobenzoate 1.3 m of

trif d dded to 460
ofﬂbn%{’l??é/ooag%%%lﬁg ?((:Iter?rgu?om%%argonyl) 15 1‘&/%122%?/300557

(met hyl )am no] i m dazo[ 1, 5-a] pyri di n-3-yl }car bonyl ) - 2-

n'rl‘heokgﬁmhn:tte i ﬁufrifbéddib@'hlﬁiﬂmmﬂﬁane timcowdle a bed of
re t at '

TREUHER L BT g TOA L3 oBRET G445 LDl Yiecnane.

concen

prESsmge. dihe amsi dyenge p@ll@rreub i PPWRR BT aﬁa obtained.
bﬁ%’lft'z.% fh 3 St U 37 eMRIUEIUS Iurm 46 (9H, s8),
bi car bonat ution ‘and then extrac

dBcRBoridfet ﬁ%ine3 B Giarft: Pphade (LE, \Aﬂ%hea wet 18, s).
8@t @rsat ag, ata;emes Bpdium &) ogide sokut Ben, st.hen (1H, s),
dri ed over dium'sul fate and concentrated under
r éddded? 'e§ ure. 350 ng of a red 25 powder are
obt ai ned Melting point: 183C, 1H NVR (d6-DMSO
21 , 3.90 (3H, s), 7.11 (1H, d), 7.77 (1H,.

d), 8.31 (1H, d), 866(1H d), 8.75
(!mqthgr)l 59{d§ ((gqtl-g)lagg@ém dazsll, 5-alpyridin-3-
( §2AaRelmdaZ0l b1t rdlanidlte 3- Y1 ) (3- met hoxy- 4-
ni trophenyl) net hanone Thi s conpound i s obtai ned
according to the same process 35 as that described in
the3phﬁcesEngtﬂﬂnﬁbﬁoéEebyc deps at egté ommdded haamdas®d mg

RERRCE ik ﬁ;)% By of 3-8 85 dyFERER PRV EREbonY 1) -

rrémahyrmammpdphe fﬁ&r&iwmd:lrn-t?ﬁ}ﬂl L ey 1 -2 -
9%%9]%%% :gi / FRE0064 { é@r&a@ne Land  the
[ ow so talne vvhlchlssalfledln

hylarx@elmeor e FormeAbPE NTUPHPRE %mrqmmwmvermght :

(@QEDN@@Hct%dﬁl(ﬁleéﬁ, ﬂél4céﬁbbnﬁfatzd79uﬁaﬁr Skreduced

1H 7. . e
pres uré.d e ;géldué'fgkiaﬁgn upl§n(wate ang %%Slfled

with a saturated aqueous sodium bicarbonate solution
and then extracted with dichloromethane. The organic
phase is washed with a saturated aqueous scdium
chloride solution, then dried over sodium sulfate and
concentrated under reduced pressure. 350 mg of a red
‘powder are obtained. Melting point: 183°C; 'H NMR
(dg-DMSO) : 2.79 (3H, d4), 3.%0 (3H, &), 7.11 (1H, d4d),
7.77 (1H, s}, 7.82 (1H, &), 8.31 (1H, d), 8.66 (1H, d),
8.75 (1H, s}, 9.01 (1H, s)

ExamEle 16

(6-Aminoimidazo[1l,5-alpyridin-3-yl) (3-methoxy-4-

nitrophenyl)methanone

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-
butoxycarbonylamine) imidazo[1,5-alpyridin-3-yl] (3-

methoxy-4-nitrophenyl)methanone with  trifluorcacetic
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5 (1H, S) Exanple 17

N-[ 3- (3- met hoxy-4-ni trobenzoyl )i m dazo[ 1, 5-a] pyri di n-6

yl'] net hanesul fonam de 10 0.107 m (1.38 nmol) of . :
ma [ is added to 0.40 g (1.15 )

%lﬁoﬁgt/ﬁ‘? g%)[ 1,5-a] pyridi nmg.- n%’r/m?;oos/oooss'r
yI)(3 nmet hoxy- 4- nltrophenyl)nethanone hydrochloride in
1Gaddd of Apyeildicwe £obl@dito didGiaredi theiohxtier esalsifliied in

aIIovve 1o fehurn & I ent at nd

stlk?? eglyo?roor ours%g% %?ggnﬁés# eﬁ up iSSz C130 H NMR
m (&f-DMSO)hy dt othl oi3H: aei d dnd4extilet ab i ?h'f’@t hEH, s),

acgetgg e.qIne dprgwlﬁ?%e iispwashed wi bk a(fat urateds 41

aqueous sodl um ‘chl’ori de sol ution, then dri ed over -

sofiim sl fate and 20 concentrated under reduced
pressure. The residue is taken up in isopropyl ether,

filtere o:[f washed with isopropyl ether and then

drf-yﬂ‘ﬁﬁﬂ-l—'bg of a yellow solid are obtained. Melting

paini3 - 23190 t Hoikc MR- nitlﬁemﬁﬁ)ayfk)ml(iahlp [8)5~2dp@2idin-6-

( 7.94 (1H, s), 8.02-8.11
ﬁj%th%‘zﬁ%?}ﬁéﬁl‘m?&eg 88 (1H, s) Exanple 18

N-[3 (13- Met hoxy- 4-ni trobenzoyl )imdazo[1, 5-a] pyridin-6
@Oldﬂrﬁlfet Lerm nfae rﬂm@ é?n%%fyvmlcm@:fntdé etlyl ggkBE to

ac

and t hen etg chl or| de are
adietl 19 d.15G5gm )43°ﬁ‘m)ﬁ§ qﬂuno;Lml azo[l,5-alpyridin-3-

(GyBﬁTIm&@iﬂfﬁ?{irﬁlﬂiﬁy?éﬂym)ﬁe%hhhanﬁf hydrochloride in
I1tro ne one OoC |
ortd BY 68 BYBoaRBRe Sobled p sE b rRer o Riktule is

ma(llmeecﬂ. stal i:etwednt t:or embientto taifmearatumm@tm estirred

" 3882#%%22%séegqéﬁ/%ﬁagﬁgoé@e'ﬁn&2?2?“*" of 1N
basrdrechlwric a2cbdi andbexsrBetace wotuteid arretate. The

organic phase is washed with a saturated agqueous sodium

chloride solution, then dried over sodium sulfate and
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
(dg-DMSO): 3.14 (3H, s), 4.02 (3H, s), 7.39 (1iH, 4),
7.94 (1H, s), 8.02-8.11 (3H, m}, 8.13 (1H, s), ©5.88
(1H, =)

Example 18

N-[3-(3-Methoxy-4-nitrobenzoyl)imidazo[l,5-alpyridin-6-

yl]l 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-aminoimidazol[l,5-alpyridin-3-yl) (3~
methoxy-4-nitrophenyl)methanone hydfochloride in 25 ml
of 1,2-dichloroethane cooled 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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extracted wth dichl oronethane. The organi c phase is
washed with a saturated aqueous sodi um chl ori de
solution, then dried over sodiumsulfate and 5

B0 FREASToRE i Chr ormt GGPSpRy on i1 G a20b8/000567

el ution being carried out with a m xture of :
divahkepr, obsetsidriedand it eaosedist If)caddsnage ofcdution and

y lid. are i A4 Ng-pal Nk ; , '

(B SHr 38 L * 9B ahe Ml 13500 Dol gihee 5o
(waishd)l, witgR (aH sHtuBRtped 8. eEUEIMS m)sodiym ( fRloride
S %&Qi@ﬁ, (I Ehes) ExaaRle 1941k Metbium sulfate and
2-? enzoyl am _no)-5-[ (1 m dazo[ 1, 5-%% yridin-3- vyl ,

caPBERPEFabefzolndes. srefugedoir f’)lr%f TRt mﬁoﬂﬂ% is
apdribeag under coldm@gephabiaipieapmt Ma 18ilica gel,

(0,035 nol). of 4-oxo- 20 . .
2E PHEAGP- 4HPS139ben53% 5P He- 62%Gr boMbT R chidri JE35HES  ©F
addetdlboche@Rage( Gndl Agwmignef ($07 aro[ 116-wdppEi di yellow

( ib i n So (a 5) 4-2 omi.n 1
1g§§%? o%gg%et%%F%?ﬁgéf A?Fgfiét rr?%éﬁgf a%%?eﬁf H MR
t éApePMEQAY e Rol 522(Hur $) ot he- PRacton #bdi IméSs PBH., 4),
fil beredy Theyr e die Phidi neg, i snwashedawi ¢y etdy| 10.62
acetate, with water and with acetone and then dried.
Oféﬁrgsaz.GS nmol ) of N, N-di net hyl pyridine-4-anine is
added to 9.75 g (0.026 nol) of the yellow solid

0 %ain d ove in 50 mM of nethanol and 50 mM of N, N

3 ormam de. After heating at ref lux for 22
h¥etbylt RBe (beacpydamind) - k{imidaged . SHa) pwsidin-3 s

vashed Wb 9Beezoard then dried. The product is
purified by colum chromatography on silica gel,

~elution being carried out with a mixture of 35

dschl pnomephase apd) mebpanolidOPyPadide arkd gien,a under
y?l':i.ltg\é:vg%gl Iacti:rrlarl::'rse];)l'1oebxteaI Qted'()"M?l t:I.Ion% p% .nLIJ352r%o oE' '3"\—/%}:0-

2-phenyl-4H-3,1-benzoxazine-6-carbonyl chloride are
added to 1.97 g (0.017 mol) of imidazo[l,5-alpyridine
{described in J. Chem. Soc., {1955), 2834-2836] 1in

100 ml of acetonitrile. After stirring at ambient
temperature for 22 hours, the reaction medium is
filtered. The residue obtained is washed with ethyl
acetate, with water and with acetone and then dried.
0.32 g {2.65 mmeol) of N,N-dimethylpyridine-4-amine is
added to 9.75 g (0.026 mol) of the yellow solid
obtained above in 50 ml of methanol and 50 ml of N,N-
dimethylformamide. After heating at reflux £for 22
hours, the reaction medium is 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 methanel (99.9/0.1). 3.67 g of a
vellow solid are obtained. Melting point: 218°C; *H NMR
(CDCl;): 4.05 (3H, s), 7.08-7.09 (1H, m), 7.27-7.29
(1E, m), 7.57—?.60 (3, m), 7.76-7.81 (2H, wm), 8.12
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(CDC13) : 4.05 (3H, s) , 7.08-7.09 (1H, m , 7.27-7.29
(1H, m, 7.57-7.60 (3H, m), 7.76-7.81 (2H, m, 8.12 WO
2006/ 097625 - 60 - PCT/ FR2006/ 000567 (2H, d), 8.78

gll‘gl’rﬁﬂd ’/;93;7%25(11_" d)., 9.28 g%H’— ), 9.88 pdplBhatld6 /000567

(1- Bromoi m dazo[ 1, 5- a) pyri di n-3-yl ) (3- met hoxy- 4-
nikrophenyk) ret hamgne)3. Bl 16 (WA NDl §.28 $oHium , 9-88
a_etatg are added to 9.8 g (0.033 nol) of

(fhildaZd[ 1, 5-a] pyri di n-3-yl ) (3-nethoxy- 10

4-ni trophenyl ) net hanone obtained in exanple 1 in 170

qk of Eglgboforn1 foll owed, dropw se, by a sol-ution of

. —6—036 nol) of bromine in 15 m of chloroform
t 2 - Bednosmbdaag [Fabnedpyad dim -Amailen MR he. on

CHgg&ggth me ReahBheoduction, the mxture is
stirred, 12°for a further 1 hour at the same

tenperature. The reaction nmediumis poured onto a
sat yhaped 0agueowdl)sed wadiardboneaee satat addedngo 9.8 g

extracted with _dichl oronethape . QL [ [
SdBaPioeloly Bt t [TREESTRLReR B PR A fedad o emoeY T
chlaiikdephenydl) mieittiancael ebtaisred ol upxanpiat & arg170 ml
concen nd d YTUAIR T i e,
tggencéég%ﬁgaeroﬁ%%%e d|chlg{onepﬁ§?e %?.{ﬁ?g jfon  of

. d
t Be®5podi f(Qd Iy mak) teht PERMERFoUGh P U Bf §?’|rii°c?&’f°m'
Jehe Glddi 0 DAY mEdhthedeQUlatW ddbiehtienempAibenre. On

CHB N, ot [ S ESaRpl BN L e 10 prigrea
(%Hr Sh ,garg%aei“m Gbdr met, Thdl-simd6 yempergture 7g The
AF a5 R IeS i By Pagfed; Sheg R, Manitahe Agnecus
| iskelitie plégardionate deSOBEdn n @dghpl &3¢ 2aqhee  with
ggg%glylin%ﬁggtzﬁeagfﬂ' aHd depsfideddsd alile Ideprtamud by
settling, washéd 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 yellow solid are collected. Melting point: 189°C;
'H NMR (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), 8.14-8.20

(24, m), 9.90 (1H, d)

Examples 21 to 24

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

in the presence of bromine and sodium acetate.



brom nati on of the conpounds of fornmula | (wth RL =

H 35 in the presence of brom ne and sodi um acet at e.

WD 2006/ 097625 - 61 - PCT/ FR2006/ 000567 TABLE I1-

Meltin Ex. RRL Rz R3 point_ (C 21 H

170" 2505 4TS5 2B00\e. NHOD Ph-068 25 7- CON-RS BT R eRRCAERe 56
281 24 7-CO2Et Br Ove NO2 204 The NWVR data for

exanples 21 to 24 in tabl gakLEarra 5 presented in table

1" below TABLE II' Ex. 1H NVR 21 (d6-DVBO): 3.92
(3H, ~s),—7-48-7 67 f%e. w} 7.0" L H—e—8 R 7 4H
d), B.62 (2H o, 9.7 5, ( 1H, d%l 2 ( 3) 4. Ms&(csng
s). PER-7.16 B1H, m,~¥. 40 (1H, . 7.58- B8t
(3H,|m, 1.76 (1H, d), 8.13 (2H,_ d), 8.82 (1H, d)
9.15| (1H, |d), 9.28 l(1H &), 9.89 {1H d) 23| (°C)
(d6-DVBO) | 2. 86 (3H] djr 4. QdopiH | ), NB,76- 7} 961762H,
n, Fb6-g—72 (G'IZH, H—8—3-8-36H—T 8 B6 TH
s), B.98 (|1H @) 24 |(CBX \quM@q 1 FHCP3Eh )y 20
(3H [sys 4 47codud |(2k ), Sl-J. 98N2H, ), 281
8. 18985 \LH M 18722 ([TH, S) B 4/Kk}H S) 19

Exarbl 8429 7-CO,Et’ Br oM 04

(3 I\/Iet hoxy- 4-ni trophenyl ) [ 1- (4 met hoxyphenyl )i m dazo-

32 OB LIRS QLSRR o o

5 K@E@%dﬂﬂé&nﬂhtﬂuhlé)IE§ Qplow

TABLE II'

EX. 'H NMR

21 (3g-DMSO} : 3.92 ({(3H, s), 7.48-7.67 (2H, m), 7.92
(lH d), 8.27 {(1H, d), 8.62 (2H, m), 9.75 (1H, d)

22 (CDC1s): 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 (2H, d), 8.82 (1H, 4}, 9.15 (1H, d), 92.28
(1, s), 9.89 (1H, d)

23 | (de- DMSO) 2.86 (3H, d), 4.01 (3H, s), 7.76-7.86
(2H, m), 7.96-9.72 (2H, m), 8.03-8.36 (1H, m),
8.36 {1H, s), 8.96 (1H, m)

24 | (CDCls): 1.43-1.71 (3H, t), 4.11 (3H, s}, 4.47-
4.57 (2H, q), 7.71-7.98 (2H, m), 8.18-9.85 (2H,
m), 8.22 (1H, s), 8.47 (1H, s)

10 Example 25
(3-Methoxy-4-nitrophenyl) [1- (4-methoxyphenyl)imidazo-

{1,5-alpyridin-3-yl]methanone

0.447 g (0.003 mol) of 4-methoxyphenylboronic acid,
15 2.24 g {0.009 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[l,5-alpyridin-3-~yl) {(3-methoxy-4-
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(0.011 nol) of tetrakis (triphenyl phosphine) palladi um
(0) are added to 0.850 g (0.023 nol) of (1-

br onmoi m dazo[ 1, 5-a] pyri di n-3-yl) (3-net hoxy-4 WO

2006/ 097625 - 62 - PCT/ FR2006/ 000567

n™®r 8BAEASIFGRS hanone obt aimé&® in exanpl e BGT/ER20064p00567

of di oxane under an argon atnosphere. The m xture is
heattedberyal)imet Haiorle hobit aifled rfﬂctempmdlm ia 30 ml
oﬁgeg onto wat ey and_extracted Wth et hy ﬁ{:et%&%t re is
LP%aRec 72 GESAPL: BHTBYOREEEN | i
WiHeataed saturmsddnagiecusl sbeuom chher imaciglan | vadium is
dr| e a n r u
&?ug:éeoa/ pgrnetsés Svrgéeéj& T%ll‘lé Eﬁ‘a?g?t%g gf:u?.r%lﬁ'x %tt%@ly%@tate The
f idngaationphaseugls Sﬁﬁ@%@at@@ byelagtitdriindei Higskedr wégh a

o%%ﬁﬁfékéﬁ]éﬁﬂésﬂéOEBEEhQa%ﬂlaE&é@eééﬂﬁtigﬁl)drled over

m Xt ure and en wth dichloronethane
eVeasHrum | Bl faE 5and BPRERNLERERGe YBGETd .@U&ﬂq RHgRpUTre-
Nbﬂﬂei n r@auat: j;ls%gurmlHMR bfd@-:ﬂl‘tﬁ@)tlcﬁu 85h(:'8hlghs)s::,11ca

H .d), 7.41-7.44 (1H
7913e 7 58?5% ioh 725%1’(1% dfarf%e ( é’“fo (2M*55
8. di4:1-(11:h|:omi§th=ﬁ1é3«6:3(d}bhs>)ane§) 82/1% mlxd)lraxam@ gdiexg with
%S&I%Iroq?%{ﬂirggsouhg]igﬁl eV JrL RGEOr dhNPsbOogt her  an

pr eparati on cri nple 25, the co ound§
oforgngenselid desepibeatpd-t Meleing RRinfy oF2°°C; H NMR

Zymshwtségd ?ywog@w Ngs Pf $uz>tskl mpes@f t’nent.zh (2H, 4),
rom nat ed conpounds ener W
pherA vordhi d 18r 'ﬂhteroé%y nl(ghder'ﬁ/atlvegé {fH, 4.
expard ent@l (2%,candj tisang (¢EEAal yHt,s, 8L Bgands], bases)?.81
bej varied according to the conmpounds to be

Ob#%lhe . TABLE Il Ex. RR, R2 R3 Catalyst/ MP
Li gand/ (C) Base or

‘Examples 26 to 58

By «carrying out the operation according to the
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
conditions (catalysts, ligands, bases) being wvaried

according'to the compounds to be obtained.

TABLE IIT

Ex.

Rz

Ra

Catalyst/
Ligand/
Base

M.p.
(eC)
or
M.S.

26

H 2-thienyl

OMe

NO,

Pd (t -BU.3 ) 2/
Pd,dbas,
Na2CO3

206

27

H 4-pyridinyl

OMe

NG,

PACL,dppE

Na,C0Os

2390




M S.
Na2CO3 27

WD 2006/ 097625 -

26 H 2-thienyl

H 4-pyridi nyl
63 -

Ove NO2 Pd(PPh3)4 225 Na2CO3 __29* H 3-pyri

Ove NO2 Pd(t-Bu3)2/ 206 Pd2dba3
Ove NO2 PdCl 2dppf 230 Na2CO3
PCT/ FR2006/ 000567 28 H 3-furyl

$eA)

220WB /000567
N2 %38 Na20m3 30 &% 2= (5- car boxy- %\/e
Pd(t-Bu3) 2/ 232 thienyl) Pd2dba3—Na2CC8—34+—Hpheny
280Ve N§2 Pd( PPh3)4uke) Na2C8 o8 H 4-MGuorfopREriPPhoMe 225
- NO2 Pd(PPR3)4 240 Na2CO8 B3 H 2- et hoxyphenyl  Ovl, NC2
PH(PPh3) 41186 — Na20CB—34—H-3—frethpyphemit—ove o2
29+°0( PPh3) 4 (132 MaAGER N5 H| 3-@Me bokyg¥enyl| ORECRerpE 238
P( PPh3) 41303 'Na2COB 36 Hj 4-chi or pphenyl |OVe R0,
RPU(PPh3}-4-+233—Nat—CE3—37+1H3=chtotophenyli—OveE NC2
30PH( PPH3) 4 {233 (Na2G0®x38 H NOBEC- - N NOPdpdBeabya | 232
M+ pyrrol yl t%é%ﬁ% 39 H 3-thienyl |OVesNCBba,
Pd( PPh3) 4 |194 40 H} 4- met hoxyphenyl CO21&/E co
NHCOPh Pd(|PPh3)4 243 o At
31 H phenyl OMe NO, Pd (PPhj) 4 167
Na;CO5
32 H 4 -fluorophenyl OMe NO, Pd (PPha) 4 240
Na,COs
33 H 2-methoxyphenyl OMe NO; Pd {PPhi) .4 186
N3.2C03
34 B 3-methoxyphenyl OMe NO, Pd (PPhs) 4 132
' Na;C0a
35 H 3-carboxyphenyl COMe NO, Pd (PPhj) 4 303
Na,COs
36 H 4-chlorophenyl OMe NO; pd (PPha) s 233
- Na;C0O,
37 H 3-chlorophenyl OMe NO, Pd (PPh;) a 233
Na2CO3
38 H N-BOC-2- OMe NO, pd (PPh3) 4 MH+
pyrrolyl Na,CO,; 463
39 H 3-thienyl OMe NO, Pd (PPh3) 4 194
Na,COs
40 H 4-methoxyphenyl | CO,Me |NHCOPh| Pd(PPhi), 243
K3PO4'H20
41 - H 2-methoxyphenyl { COzMe NO;;_ Pd_(PPhg,)q 145
K3PO4'H20
a2 H 3-thienyl CO.Me NO, Pd (t-Bus) 2/ 172
szdba3
K3PO4'H20
43 H 3-methoxyphenyl | CO;Me NO-, PA{PPh3}4 98
K3PO4°H20
44 H 2 -thienyl CO,Me NO, Pd (t-—Bu3) 2/ 135
szdba3
K.3PO4'H20
45% H 3-pyridinyl COsMe NO» PACl.dppf 185




KSPOMH20O 41 H 2- net hoxyphenyl

K3PO4- H2O 42 H 3-t hi enyl

C02Me N2 Pd(PPh3)4 145

C02Me N2 Pd(t-Bu3)2/ 172

The NMR data for examples 26 to 58
presented in table III'

below:

‘Pd2dba3 K3P04H20 43 H 3- net hoxyphenyl CO2Me NO2
o TS5 Pioabas KaPbaro0 abr W3 eyt cig
CRMe—NR—dC-2appf—195—Wp—26061 097625—64—
IPCT/ FR20Q6/ 000567 K3P04- 120 46 H|4- rrethoxv Kot * HeD
46 E%gwgd R0 pd?pﬁ%“i’g‘?él :sLo@Egg_ Hzﬁoﬁ "rdcliBipe 248
3- car boxypheiyh ddme= 3NTR Pd( PPh3) 4 |328 e PGa D H2 Ry
1 47 49 7HCOREt 3-ng I%E phenyl SEMdO2 PIGPPH3) o&2(Ebh,) , 151
K3P04 H20 50 7 t 4-mgt hoxy- Ove NO2 |PdC 2dppf, 208
pyridin-3-Yi K3PQAH?Q 51/H 4- r‘nrhnyyphe_nw__bﬁiﬁ@g
a8 Pd(PPh3) 4 B56;MNeaiheiyl [l 4oMeuonopheny!| CRRMPHYR . 328
D] Tos moraics 13 Comonen Ly 1o el
49 OB d@tFﬁ%}ﬂi@xﬁﬁéﬂﬂ haxpﬁb;ﬁﬂumaéacs uE&%('E;\ﬂ;)J: 212
3-fluoropghenyl Ove N2 Pd(PPh3)4 214 K3 PO, + Ho0
50 | 7-COzEL 4 -methoxy- OMe NO2 PACl.dppf - 208
pyridin-3-yl K3P0O,4* H20
51 H 4 -carboxyphenyl “OMe NO. PA (PPh;) 4 356
Na,COy
52 H " 4-fluorophenyl CO.Me NO; | - PA(PPhj), 180
K3PO,4 » H20
53 H 4-methoxy- CO,Me NO2 PdCl.dppf 1582
pyridin-3-yl K3PO,4» HyO
| 54 H 3-fluoro-4- OMe NO, P& (PPhs) 4 211
methoxyphenyl Na,CT05
55 B 3-fluorophenyl OMe NO. Pd (PPh;) 4 214
Na,C0,
56 H 4-chlorophenyl CO.Me NO» Pd {PPha) MH +
KPP0, + H0 436
57 H 3_carboxyphenyl | OMe |NHSO,-| PA(PPhs), 145,
Me Na,CO;
58 H -Ph-3-CO;Me OMe NO, Pd (PPha}, 227
K3 PO, - H,0 |
* The pinacol boronate derivatives are used instead of
the corresponding boronic acids.
BOC = tert-butoxycarbonyl
5

in table III are




Na2CO3 56 H 4-chl orophenyl CO2Me NO2 Pd(PPh3)4 M+ _
K3P04H20 436 57 H 3-carboxyphenyl Owvke NHSOZ2-

Pd(PPh3)4 145 Me Na2CO3 58 H - Ph-3-CO2Me OV NO2

Pd( P, K3PO4 H20 * e_pi nacol bgrE®R2006/000567
gg’ gé;‘fl veégére used i nst ead-ggf t he correscggndi ng

boroni c acids. BOC = tert-butoxycarbonyl 5 The NWR

data for exanples 26 to Z&BLE tlﬁﬁl e Il are presented
intable I'll" below WD 2006/097625 - 65 -

In/aslninaYaVaValllaVaVal -
T T T\ZU

8060606567 —TABLE 111 ( DVSO) or
M S.ER6 4.02 (3H, s»ﬁﬁ HMR( {6~ DMSOE a% ﬁ Se (4H—r)
y D

%5(713‘4(65' fi)aé (79132 Z 99 (%H,, ns)(),, 8'75427(11—32 g)lﬁi m)
3.8b- (izp,z 2, s (2#’67 b (3, @' ¥ st s,

g.
<(°_ 55 (1H aql) , 88569 (162Hs)n) 9. 96841de)d) 28 M—|+ =~ 364
541 H_S)...7 4 T,(3 97,1 ,
é.l&%iH 3 95 é(% éH 27 ak3 5'35@ (ﬁir g )(8"%86&(1( H m) ,
d), 9.25{6lbs S(eH, 10n)OD g 1Bp d)LHsoszo,os (3H, (35, d, s.60
7%4776c &éHm{p §746 ZLHSSd(ZH m, 8.03-8.13 (2H,

8- 391(FH: 9784 (1H, d) 31 3.92
3H28) FI}BZ-73SG(9H m 8?4(1H s) 8. 40 (1H

(g 039§ thl d@:a’ﬁgz & 087(%&-78)51 7(333)2 7?52 G4bl7 r()J,L:;I d),
(iH,_dj L b & 30T Sy 838 fh U9 e.ee
(1H, d), 9.25 (1H, s), 10.00 {(1H, 4)

30 4.08 (3H, s), 7.47-7.69 (2H, m), 7.76-7.83 (2H,
m), 8.03-8.13 (2H, m), 8.39% (1H, s), 8.47 (1H,
4), 9.84 (1iH, d)

31 3.92 (3H, s), 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), 8.03-8.81 (4H,
m), 8.30 (1H, s), 8.38 (1H, 4), 9.84 (1iH, 4}

33 3.85 (3H, s), 4.04 (3H, s), 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 (iH, d)

34 3.86 (34, s), 4.05 (3H, s), 7.02 (1H, m), 7.42-
7.60 (5H, m), 8.08 (2H, m), 8.35-8.39 (2H, m),
9.84 (1H, d)

35 4.08 (3, 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, 4d)

37 4.07 (3H, s), 7.45-7.64 (4H, m), 8.0-8.03 (4H,
m), 8.35 (1H, s), 8.43 (1H, d), 9.84 (1H, d)

38 1.18 (9H, s), 4.02 (3H, s), 6.43 (1H, m), 6.63
(1H, m), 7.43-7.56 (3H, m), 7.89 (1H, d4), B.03
(14, 4), 8.12-8.15 (2H, m), 9.83 (1", 4d)

39 4.09 (3H, s), 7.23-7.26 (1H, m), 7.45-7.65 {3H,
m), 7.81 (1H, d4), 7.9%-8.11 (2H, m), B.44 (1H,
m), 8.52 (1H, s), 9.84 (1H, d)

40 (CDC1ls): 3.94 (3H, s), 4.09 (3H, s), 7.09-7.13}




33 3.85

7.64 (1H, d),

(1H, s),

7.02 (1H,
fo 32065 AB7(626, M),
7.34-8.69 (10H _m,

(3H, s), 4.04 (3H, s), 7.11-7.51 (5H, m),
7.88 (1H, d), 8.05-8.30 (2H, n), 8.30
9.81 (1H, d) 34 3.86 (3H s), 4.05 (3H, s),
M, 7.42- 7.60 (5H,_m), 8.08 %/pn 567
9. 84 (146 d) 35 4. 08 2p06/000
9.79 (JH m 36 4.03{(3H;

r\\

é:jé'Z'll’?3§4H “%4783 4783@8(ﬁ.ﬁHo$nn,’) 785847 (aH, (8}, ™),
(4H, m |7896- 8205 ( rr%; ((fftf‘ P) 8 e8> dmt a),
0 2 S1ol4k Gk, 3%)1 3386(19H1Hs) 54, (929(&3Hlfé-) ) 43
d) 4B, 0: 3U@fH(3éﬁlH ® 1238915 %’5&6 “"(r‘rf’H 3°h8- ;139 (S@ﬂ -
?'- gi Eﬂ? g)a {7.Lp123<57),267(512-| (1M, @) 4587265 (34 dly | S 74-
(1H_s) a0 B4 (2 ((2 vl]/%(agl-m&fl@, &, 44 “Z‘H m. 8 52
é?é;l%sté?zc 37/9%8 BH.3.s W0 zoesfmg'mésm 6@3 7 5g-7:18 (2m,
2 59.7 4% ? F[Qng (§L§H ZHE g)@ 7136 (dH, 8145 (1H d),
P A AT PR K S EE R e Y et v
S R e N (e 63, (M), &) 1277083 (@5H, qlﬁ) 7.22
THAS, 4 (n];H éj)018(?.ﬁ 8)80 g.18
2H, m,| GB1 FiH, d)44r£35693% N (2,
0, 7 18 Gt dife . 08 ﬁmsdx;ma o3 (utpad] 11y o)
A T PN R L T L s T 97%3(“% d’f
le, 8t) 7. d5- TLE0 64, n@ 18, CUH ( 16) - d)a 7@ 1@‘21{,( 1\-,1;2
_),1q_.709 ﬁ'u &, 9.98 (i 9 44 . 4602143Hd)s) ,
1H,45d5 8.93 ((EH:, rlﬁj)uog'fg{ﬁ 7160 ?3%5 ]JH §os 814, a),
g 44 (18, d), 8.45 (1H, d), B.61 (1H, d), 8.8l
(14, 4), 8.85 (1H, s), 9.24 (1H, s}, 9.83 (1H,
d)
“a46  |3.93 (3H, s), 4.04 (3H, s), 7.00 (1H, &), 7.41-
7 61 (2H, m), 8.05-8.13 (2H, m), 8.29-8.41 (3H,
m), 8.82 (1H, s), 9.84 (1H, d)
27 |3.93 (3H, s), 7.11 (1H, d), 7.44-7.62 (2H, m),
7 g9 (im, d), 8.25 (1H, d), 8.35 (11, d), 8.51
(15, s), 8.77 (1H, d), 8.89 (1H, s), 9.85 (1H
d)
28 |2.85-2.89 (3H, d4), 4.09 (3H, s), 7.70-8.78 (2H,
@), 7.73-7.78 (2H, m), 7.96-8.1 (1H, m), 8.06-
5 54 (2H, m), 8.32 (1H, s), 8.34 (1H, m}, 8.35
(1H, s}, 8.95 (1H, m), 13.2 (1H, m)
a5 |1.35-1.40 (3H, t), 3.86 (3#, s}, 4.05 (3H, s},
4. 37-4.45 (2H, q), 7.04-7.54 (2H, m), 7.46-7.54
(2H, m), 7.68-9.77 (2H, m), 8.08-8.09 (2H, m),
§.35 (1H, s), B.65 (1H, s}
50 1.37-1.43 (3H, t), 3.97 (3H, s), 4.05 (3H, s),
7 15-7.75 (2, m), 7.97 (1H, m), 8.10 (1H, m},
8 11-9.80 (2H, m), 8.30 (1H, m), 8.30-8.75 (3H,
m), 8.70 (1H, m)




(1H d),

9.05 (1H, s), 9.96 (1H, d) 45 3.92 (3H s),

7.44-7.60 (3H, m, 8.25 (1H, d), 8.44 (1H d), 8.45
glgl4 d)ll_| B. 61 515'3 ?) 8.81 (1H, d), 8(85’(1?—[ s),
S 1H  d) 46 3.93 (3H
gq 20;05@@9(75 7,41~ 7-687(2H m( Op?rgriz%ef_lﬁ&bssv
R -8 41 (QH Mn 8. .82 (1|—| o\ OU__'_ 1:: d) 4’
?EH%d)( 34";013) (Bﬁ 1g)(1H, 4dJ) 7 76344(27H62m(2H'7 5)7 8.748d 6H,
8 77 (1-m)d\8 ) 4059 -
(32 d) |34989¢ (aB,H, s3),, T.3E-B.4B (W mhy, 776238709g (2H,
(2H, m 9 L 9 3
(1H s)|™ fBE'?fH,S'%)H, @%’5 ?1H8 57%’49%%}94’5 EQSLI;L Fﬁfz 8.8
(12 2 ()141111)31;19 1.35-1.40 (3H,_t) 3 86 (3H ) 405
S 45,( 2 4-gh. 5

%63 iéf (sﬂl 557,'(;58 géﬁ?mo J)n}%(gﬁtlrsnn ((2H, m) ,

B eort sy @hon o s syorh B1887535, R it 3
?49.7 (3I ,(%g) m)4 @5863|‘(|J.H$)m 7.15-7.75 (2H m 7.97
CHH—m) 10 0 (2H
m ,5%8. 30389?5 Sr?n’) 15050 (%Iﬁl éﬁ n%oi/gg?ézs ™
?;H- F’C’TbFBQO@%@OQ&&? 01, 47 082¢8H)9s)2H7. 10-7832 (1H,
oty 8523 Zﬁs}g,,%ﬁ'*<z}mm8ﬁ§,<;'* M. 6. 40-9.88
(2H5 m)j4.852438, 4cs’)(2Hr -7 84 9518Ha4m) 2117 57 - % b2s (2H,
(1H ")809’ 3679?86(3H 3 9748(93"k11$),m§ 9%-.8.82% .(02H, (2H,
m, 7.3 T ' 28- 83&42%&‘7 837983
(2H, m ,m3.88- ﬁﬂHflm, s), 8.41 2

56  |3.92 (3H, s), 7.38-7.61 (2H, m), 7.57-8.06 (4H,
m), 7.68-8.36 (2H, m), 8.53 (1H, m), 2.83 (1H,
m)

57 [3.13 (3H, s), 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), 8.64 (1H, s), 9.3 (1H, m), 9.81-9.84 (1H,
m), 13 (1H, m)

58 (cpcls): 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
(1H, &), 8.65 (1H, s)

Example 59
3—(3-Methoxy-4—nitrobenzoy1)imidazo[1,5-a]pyridine—6~
carboxamide

0.16 ml1 (1.12 mmol) of triethylamine and then 0.49 g
(1.12 mmol) of BOP are added to 0.346 g (1.01 mmol) of

—(3—methoxy—4-nitrobenzoyl)imidazo[l,S—a]pyridine—G-

carboxylic acid obtained in example 182 in 10 ml of

“The reaction medium is stirred
then 1.35 ml of

N,N-dimethylformamide.
at ambient temperature for 30 minutes,
a 1N solution of ammonia in tetrahydrofuran are added

and the mixture is stirred at ambient temperature for




54 3.92 (3H, s), 4.05 (3H, s), 7.32-7.41 (2H m,
7.58-8.09 (2H, m), 7.82-8.09 (2H, m), 8.32 (1H m,
8.36-9.84 (2H, m 55 4.05 (3H, s), 7.24-7.45 (2H, m,

7.57-7.62 (24, m, 7.86 (14, m, 7.89 (J;Jd-r/lfhzoos/ooossv
8O OB /97625, ), 8.30 (1fé|18 8.41-9.84 (2H, n) 56

- 3.92 (3H, 7.38-7.61 (2H, n), 7.57-8.06 (4H,
g E{g (§)§6 ?-%Pﬂl-j_, ecﬁp'i&;rm fg))rtneg %(imlteﬁ%ﬁr%flﬁnd

e nyasrge% %H:—;r 3% £5 49(6?:' an yeﬂosm Boﬂ‘id is
bll%c%e(ilHMermtlngspegnm BBR°C; mH W(l»QB %‘Sé’é ' 4.02

CDCL3), 4. 3Hy S)ay 4 4604 3khuS) 8) , 7820678680 (3%, ™),
PH 7 £9- 7701?94 [;H{ n%” 77198 SH%;(EH n), 8.01-8.18

5 @2Hs5 njLH,8.821- JJGJO@( 1§ 8.55 (1H, s), 8.65 (1H,
s) Exanpl e 59

3- (3- Met hoxy- 4-ni trobenzoyl )i m dazo[ 1, 5- al pyri di ne- 6-
ﬁmm mM (1.12 mol) of trieth lamn% and
t gagg?,gng( 1.ck Mphe obpBeRtHCE added°td B934

ds of
P %.Jﬁrﬁéé}qu g}eﬁcFr‘ng | xamg eo Sf,s_the c_o(rjn.pou_n = °
20 q@@f@i ot e hh S LR R
Lhybfg T hir OB EMecieuns + 63 sme -
aqyré ggh%X% n‘gn'ﬁ:r@ 4 de h@oxﬁ%ﬁf 4 0B aindt+ §3s

e for ut eS¢ ofecid
anittrsbenzdyh) onidarehtacr i Pgi‘?gﬁ?&r of Eléa%ogcryg'agﬂ o

V%grz%gxg?? Xtipe 'éxéﬁ\pléeﬂeat aobi entheenpdr 42 u‘i“EtPB?‘Y 4-
oo bl AR ol mecsa
15 Wobhavakaer. i8. 2exgmplealpél | witBo| RRIRES BF) e%{neg
| Meelsgzleg QOI the p%%genyé' N¥Rpoite lVeQupl4.M3P reagent.

TABLE IV
Ex R R, Ra Rj Melting
-. point

(°C)
60 7-CONHCH,COzEL H OMe NO; 196
61 (R} -7-CONHCH {CH,) COMe H OMe NO. 208
62 (S) -7-CONHCH (CH;) CO.Me H OMe NO2 207
63 (8) -7-CONHCH {CH,OH) CO>CHs H OMe NO, 204
64 6 - CONHCH,CO;Me H CMe NO, 221
65 (S} -6-CONHCH {Bn) CO;Me H OMe NG3 230
66 6 - CONHCH,CH,COMe H OMe NO, 130
67 (8) -6-CONHCE (CHLCH) 002CH3 H OMe 7 NO» 202
68 (8) -6-CONHCH (CHai) CO;Me H OMe NO» 225
69 €& - CONHMe H OMe NO:; 237

20
The NMR data for examples 60 to 6% in table IV are

presented in table IV' below:




(3H, s), 7.82 (1H, d), 7.98 (1H, s), 8.06-8.10 (3H
m, 5815 (1H, s), 10.21 (1H, S) Exanples 60 to 69
By carrying out the operation according to the :
repar.at i escribed in ex | e 59, the g yRavees/&dos567
? {ﬁ@ﬁ!&gﬁg?grnula lu descr%ggd in table IV bel ow are
synt hesi zed by peptide coupling of the 3-(3-nethoxy-4-
ni trobenzoyl)im dazo[ 1, SFABEY Il ne- 6- carboxylic acid
obtained in exanple 182 or the 3-(3-nethoxy-4-
n| fr hao

LuullLuyl }I h| uaLUL J. I | U| II(:‘ [ - Car Doxyl I C acl d
iIBx.oQt ai ned in exanple ﬁ%@@ﬁg Qr am no-acid

% terlsg 6a Eh@spr@§ﬁncqjof ECBzaS(gmppbnng £ cQpeat09 (2H,

BLG [V R} 1%3qu’€$1|(%| tco%ﬁ/epm - @0 Ogg»ﬁcmrgpaaa Rs-

CON ( (@'EB)@@'VEHH 5@ 20, @YHCHECBIROK).GERCHEBHH t)
CeMe H Qve N2 221

(2H,

- CON q&gi NGR,) 22 CONyde (H 15-
237 %% % FI exar‘rpl58es@560 toQ 69 in taglloésé
are |grédented, i nn)t,abBeSPve 681 oft HMo™ 0067 0896251 ° 69-F

- PCTIHR2QPE/NAPSHy (1-BLE |V

62 1.44-1.47 (3H, d), 3.68 (3H, s), 4.02 (3H, s),
4.50-4.59 (1H, m), 7.69-5.73 (2H, m), B8.05-8.17
(2H, m), 8.06-8.16 (2H, m), 8.59 (1H, s), 59.16-
9.18 (1H, d)

63 3.68 (3H, s), 3.82-3.86 (2H, m), 4.02 (3H, s),
4.57-4.63 {(1H, m), 5.11-5.15 (1H, ¢t), 7.70-8.74
(2H, m), 8.06 (2H, m), B.16 (2H, m), 9.01-9.03
(1H, 4)

64 3.71 (3H, s), 4.03 (3H, s), 4.12 (2H, 4), 7.82
(14, d4), 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 (5H, m), 7.74 (1H, 4d), 8.0 (1H, s),
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
(34, s), 7.77 (iH, d), 8.00 (1H, s), 8.07-8.17
(4H, m), 10.20 (1H, s)

67 3.69 (3H, s), 3.84-3.8%9 (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 (3H, s), 4.03 (3H, s}, 7.85
(18, d), 8.01 (lH, s), 8.04-8.17 (4K, m), 10.22
(1H, s) '

69 2.86 (3H, d), 4.02 (3H, s), 7.83 (1H, d), 7.98
(1H, s), 8.04-8.11 (2H, m), 8.15 (1H, s), 10.18
{1H, s)




10

15

20

25

30

35

Ex. :H NWR (d6-DVBO) 60 1.21-1.25 (3H, t), 4.02 (3H,

S)., 4.07-4.09 (2H, d), 4.12-4.19 (2H q). 7.67-7.70

(1H ™. 8,05 8.16 (41 m. 8.55 (IH <), 9 30.9.34
72-9.74 (1H, m) 61 1.44-1. 47 .

by 2bde /0028, "7 S T % 677 7 (2(#,3&.141@2"“%/%“5?7

B058.06 (2 m. 815 817 (2H m, 850860 (1H

MExafple 9.01B (1H 9.70-9.73 (1H, m) 62 1.44-1.47

H,, d 68 3 -
Pyt e ol whgadogts oiabity
(ampywpdi&@59-@aabq»amxﬂqﬁ 9.18 (1H d) 63 3.68 (3H,
TR IR S Pl e

: : , 8. H,
P18, T8 (i 3yl biok 6Bionv, ) emas 7engantey 30 w1
(533 (%Nl-ii):hmé‘: :K&;Thatgﬂ%e 298%§a(1|‘|add)3d 8. @ 8. 17.318 g

S

5158 moeinioh o §ostatnd it dbert A il aglo 2, 5-
(8a0p(yl-h|d131)a5 8 &bk yllAd 4&6:10? cbt8itsd( 1H, egc)anﬁ:é.ez 1$B in
%§7HE1HO% Zléﬁg%r?%ﬁtﬁagg ( ?9 S) %§t§§e (§§1 ﬁéated at
( riaflayc @m:a BhqBHe - sThe 3rsacgleg (nzﬁlum isg, Ct?memrated
8)105 egr %.gec?tzléiléd !E'elso@.15:5e7 8fhé 1Heg‘i}iue8 &itsef_lﬂrh'kds)l.g 786dded
(%8, sy, ™k 09f(3te PN 7 %%{'UH%P d)°F 8. 6% e’ in
8t4 s Bﬂbﬁdrdﬂ Aﬂtéﬁ stikris)g &ﬂ:ZaﬁBLeEH uﬁmperature
45%%: l('ri’égl gs) ’tkfiHr mng gméd%%m (}EI c%ncgngéaf?eél under
reduced pressure. The residue is taken up in
dichloromethane. The organic phase is washed with a IN

aqueous hydrochloric acid solution and then with a

saturated aqueous sodium chloride solution, dried over
sodium sulfate and concentrated under reduced pressure.
The residue is purified by column chromatography on
silica gel, elution being carried out with
dichloromethane and then a dichloromethane/methanol
(99/1) mixture. 0.19 g of a yellow solid is collected.
Melting point: 176°C; *H NMR {ds-DMSQ): 4.02 (3H, s),
7.39 (1H, t), 7.53 (iH, d4), 7.83 (1H, s), 8.0-8.12 (3H,
m), 9.75 {1H, d) ‘

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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Mel ting point:
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concen

0.19 g of a
176C; 1H
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(1H,

s},

B.37

{1H, s)

%ﬁ éﬁf 4T§%P§PPQUP£§,QL)fOQUEba(hh’m%qh

8.14-9.70 (2H, m},

, 8.58

8.04
(14,

73

3.04

{6H, m),

4.02

(3H,

s},

7.34-8.16

(2H, m),

8.

02

(1, s), 8.06 (1H, s), 8.15-9.73 (2H, m)

(1H,

m),

7.39-7.45
8.08 (1H,

4.02 (3H, s),
8.05 (2H, m},
(1H, m)

(3", d),
(2H,
8.79-8.81

2.87-2.89
7.82-9.85
(1H, m},

74

m) , 8.

Example 75
3—(3-Methoxy-4-nitrobenzoyl)imidazo[1,5—a]pyridine-1-

carbeonitrile

2.17 ¢

(18.48 mmol)}

of zinec cyanide and then 1.07 g

{0.93 mmol) of tetrakis(triphenylphosphine}palladium(O)

are

added
(18.45 mmel)

under
of

a

nitrogen
(1—bromoimidazo[1,5-a]pyridin—3—yl)(3-

atmosphere

to

6.94 g

methoxy-4-nitrophenyl)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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am ne. 35 WD 2006/ 097625 - 71 - PCT/ FR2006/ 000567
TABLE VEx. RRL R RB Mp.(C 71 7-CONHVe H Ove NO2:
igig ;i g-ggm:z HOwve N2 279C 73 7-CONME2 H Ove NO2
Me H Ove NO2 8 _The NMR qu&
AMAXL 097523 74 in table™V g 5 present ed&vlﬁ?‘o?%ﬁoeossv
V' bel ow. TABLE V' Ex. 1H NWR (d6 DVBO 71 2. 35 3H,
2::8@85 (Sblidh, Wio2rkahhts), sqlyoieno@nd 2Mity water.

2 5( 4H,
%) 'é%,'%?,( 1% gn% ﬂé) a ]?I&ﬂ7§.oﬁgﬁ55af8@ %E%I;QI?Cted
n@de181ﬁ§ (}_ﬂsid,nis) 23890a; ﬁHNMg) o E28 rr§ 8)
3;;%455 gl;%;ﬁ.)(le .78>77813. 0144(6hl) m)7 95 02. ¢BH, (2H,
8m15 8.78 (2H, & 7@ ’2-987(- i{'séil’(ela?)"o‘i (i (HsHS) s),
ggg 7.45 (1H, t), 7.82-9.85 (2H, m, 8.05 (2H, m,
08 (iH m, 822 (1H m, 8.79-8.81 (1H m 10
3(@3mmwm [, Ghex zow Hdim Frath1{ S-0a Hhexur he- | -

car Qni q Jt}.@%'%é’ef; 48 mmol ) of zinc cyani de and
% %"7 )%f nmol ) of tetrakls g

(Br .sﬁhganmss:pmm@)) 2 | cEPiRn (BRTOREtEIABE SRES 4 ™

nl rO n S r
(1t2br%%m“?n{d(}gzg€€ 8eh@cphdhche (1Bidd emel Jadded, under a

MEEAGREER m?‘%ﬁﬁ%‘ﬁﬁ}‘%{ Iﬁ%gng élbzga e |n“(leoxla)rrp| 8fy0 *°
i bR i1 aafz N N i afedshyd dion rany L 3 Thethexict 4 ol tXo-
rngﬂenyl}methanone obtained in example 20 in 66 ml of
N,N-dimethylformamide. After stirring for 30 minutes,
1.66 g (2.67 mmol) of 2,2'-bis(diphenylphosphino)-1,1'-
binaphthalene and then 1.22 g (1.33 mmol) of
tris(dibenzylideneacetone)dipalladium(o) are added. The
reaction medium is heated for 3 hours and then
concentrated under reduced pressure. The residue 1is
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
one hour, the reaction medium is concentrated under
reduced pressure. The solid residue obtained is taken
up in acetone, 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
(de-DMSO) : 4.02 (34, s), 7.29-7.36 (2H, m), 7.96-8.04
(2H, m), 8.11 (1H, d4), 8.16 {(1H, s), 9.78 (1H, a)

Example 77
3—Methoxy—N-[3-(3—methoxy-4-nitrobenzoyl)imidazo[l,S—

alpyridin-1-yllbenzamide
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20 is heated at 90C for 17 h. The precipitate obtained
is filtered off, washed with water, then with a
saturated WO 2006/ 097625 - 72 - PCT/ FR2006/ 000567

A&{Jeou s?ﬂ b| car bonat e s,? ution and Wpkh/¥aieds /000567
/9 EfySngf a yel[ow solid are co(lected :

Mel ting point: 219C 'H NMR (d6-DVSO) 4.01 %3
o 588 fmb>S ((ﬂhﬂ,S m‘)mol?) 7657 Bﬁlgqlﬁylﬁylne B Gbe(nZHl 17 g

5%51) 8. 08 g C% deé? 70uh&Br d)a Examai:egen
?Fi ]nlmgazo]:f 5apyr| 3-yl)(3
M.t mogbleayt ) methaforfe 910 (8..87 @1“'(321@ ?fnn%T‘)‘eB}F‘O%gg?ﬂﬁom

Cgé{)gnag_ﬁ ang phenct 5 aletdrd® 82 molafoér stirring at
benzophenone i m ne are added, undeE a rHterogg R2.29 mmol)

aamsen@r@en@@retglr(els 9% bl JIBECES:

bggnoi i d@z.q{m].;,rii;laﬂgmﬁzcd[n 3-y] ﬁ‘fﬁlcﬂmﬂhbxylhiﬁrtﬂﬁehoxy 4-
phenyl one obt ai ne e 6 8ded
I\PN;H‘P Beﬁgﬁpage q:gta:. clf‘:rﬁilkxn g%aﬂnﬁl@ ?nwnult(ge%& de
lafhd @h(e& Gﬂherrrmh.)ctuﬁ:e is heated at go°C for 20 hours.

1- bl '3 pagn bi Raphttiattene apfl water
tzvﬁé e%% 1%?;1r}§%dﬁwjg;?hk¥n uPs (.di benz)é ' t:d b
dendacdthydne3catpbe - 1 T uRFBBTLSr CHRRRd THaepara Y
rgacth 9RgMediamHey heatd far %almnraa:ahd adpeeor® sodium

concentra ed under redu ed ressure. T Si a
t gREATEASI n SR IWEA G e ST ‘ghl 8V Shet 1 hagr@lgﬁd %gfgé% =

Thencengeatedphaséers sepacadediyssere || fpe dmesddue  is
OPBELST odi umsul {81 g And poBRERLERLBtyUNGK reduced  gel,

restdue is en_up rn 25 o a
teﬂ.uah;mr of urapeBgand 13AFFigE a ZN%i-h’iJeous i

h%ﬁq ER@B&BHe‘Eh%'eQ as@ltbhicon (9 gy ) adgiectur¥ t eo.stidr gi ngE  an

nbi ent tenperature. for one he n
NBURBRE-SOdERESNt SR EE untifr P4 é:e:&&pres%%reﬁg point:

fsq:s:;dcr ;s%}g?mbt(ggém?ﬁ taé@rv l(lpH:jn;c;))C,gLéngz t;;H s) .
oo ol He Wit hoacefone and 30gkbenewi tier, m),
S af't 8h 13283

ethI of a’'Brown solid are
col.lbecteed.o NBELI mg ,pdi-Atl QHICS) HNE® (1H,

Example 78
N- [3- (3-Methoxy-4-nitrobenzoyl)imidazo [1,5-alpyridin-1-

yl]l 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[lts-a]pyridin—3-yl)(3-methoxy—4-nitro—
phenyl)methanone 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 {94/6) mixture. 0.523 g of an

. . 1
orange solid is collected. Melting point: 256°C; "H NMR
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(d6-DMSO) : 4.02 (3H, s), 7.29-7.36
, , 71.29-7. 2H, m, 7.96-8.04
(2H, m, 8.11 (1H, d (
gx_amle 8 (1H, d), 8.16 (1H, s), 9.78 (1H, d) 35
- Met hoxy- N-[ 3- (3- et hoxy-4-nitrob j %
wO P30 A 6H09782%| | benzani deyvo72‘006/ og%%l )ﬂd;@ : 2068/6o0567
PCT/ FR2006/ 000567 0.78 ml (5.05 nmol) of
grglél'e%‘q%?m ne jand(shens)., 172 o2 (2385 rmol ) 7ep4BbPi4r & 2H:
ed, under a nitrogen aadémfslgberg t® o5 8(o(2dP9
gugglt gm(?tf'&r'ﬁr?@t Rgﬁfb zoit "acid in 20 m of
rile. ter stirrin t 5 [
for 3Q WH utes, 0.8 ¢ (2.29gnﬁnl) ag?lent Lemerature
%&i dazo[ 1, 5-a] pyri di n-B-%Ig(B- matp Yadzo[l,5
gg,é.rmmwth Javatiaraphentt b [ he (me LT dagzort, =-
(?Wﬁé?l%%ﬁ?#&%ﬁ%ﬁﬁ?ﬁé?aﬁated at 80C for 20 hours.
¢ aken up in a mxtu
10 and ethyl acetate. The organic phase isrgeggr\zﬁaégr
%%Qr%?tel |S(r)1|gUt }Ngf]hed Wi éh a saturated aqueous sodi um
, n. deied. digupy -
dbn%e%t?%k%ﬁ“%ﬁaey ?édgce%xgﬁgggu%egh$ﬁgb?g§rggg is
%%aaggébyscal pymidhneinyd pgpkemdAesi | ica gel, 15
dT%%%o$8ﬁ§%n§HCﬁ%r§%% Qe dMJdbcdrding to the same process
0 Hafe  &c & Ghe (99/ 1 mxture. 01618 Qi a
2&@ng&a¢oldﬁmm¢dlps %iﬁ“rl@)ae R F‘icg’g1 poioglt' £9l.2 9
7_?%%4%1&\ (4G DVBO) ani BoBfidarb [8) 5-4) pgrigip-3yyl) (3-
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) d .
ﬁ@hﬁo?%acetic anhydride in 1,2-dichlo oethgne in the

Eé?

N-T 3- (13- Met hoxy-.4-ni e . )

épyﬁﬁsesﬁamr%detyrff“g‘};slif‘?%q{%g.yisﬁd’ . o oy . os
BB therdl. Zﬂ.ehﬂ:lnc_qug:gnﬁ-,m|§2%‘fchcel% %hlcg’ﬁde a?]:e Q.03

ﬁ,ﬂg?x;j O%P?efv 34 M ogemmat mspher &1 -7058. 814l 2mbe 793"
arm 4 riadzop, A4yt i%h ni3y Pz elholy -l tro-

STAGE B
0.121 g (3.03 mmol) of sodium hydride (60% dispersion

in o0il) is added, at pegc, to a solution of 1.03 g
(2.52 mmol) of 2,2,2—trifluoro-N>[3—(3Fmethoxy-4~nitro-

benzoyl)imidazo[l,5—a]pyridin-1-y1]acetamide in 35 ml

The reaction medium is stirred at
and then 0.189 ml
ompletion of

of dimethylformamide.
this temperature for 1 hour
(3.03 mmol) of methyl iodide ig added. On cC

the mixture is allowed to return to
20 ml

the introduction,
ambient temperature and ig stirred for 20 hours.
of methanol and then 0.523 ¢ (3.78 mmol) of potassium
added and the mixture is stirred at
The reaction medium is
thane.

carbonate are
ambient temperature for 2 hours.
ed onto water and extracted with dichlorome

pour
ttling, washed with

The organic phase is separated by se

water, dried over sodium sulfate and concentrated under

0.86 g of a red sclid 1is obtained,

reduced pressure.
salified in the hydrochloride form.

which solid is
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phenyl ) met hanone obtained in exanple 76 in 20 m of 30

1, 2-di chl oroet hane. The reaction nediumis stirred at

anbi ent tenperature for 16 hours and then taken up in

a mxture of dichloronethane and water. [
WRa3806/C8762Far at ed by sett|4%hg, dried over cﬁiﬁ'&/ﬁooss?
sul fate and concentrated under reduced pressure. The
1623) Qe 3@fobt ai nedeéis pswlided dyecolabtained. MEItlng

| ‘fa?{l%%ai A O o R o s Pl "R P

®)52% @7 6 (2INge) sol i B9F8 - 88| I(éé&:eéf‘) VA t5%hgl 1H, S)'

30 F&_%g %d 1H NVR WD 2006/ 097625 - 74 -
crd/bF 6/000567 (d6-DMSO): 2.14 (3H, s), 4.02 (3H,
s), 7.34-7.44 (2H, n), 7.94-8.08 (3H, n), 8.09 (1H,

%gﬁ%fé dglH. d) Examle 79 5
g he el e;é nltroph %%ﬁﬁéﬁf hﬂ/u.g[anzg?il g.'-g?f’%r]:dén 1-

%nl%n?ei&[&ﬁéﬂﬂlﬂ:ﬁh&ﬁdéS met hoxy- 4- ni trobenzoyl )- 10

i mdazo[ 1, 5-a] pyridin-1-yllacetam de This conpound is
prepared according to the same process as that
chersa:rubedluns ewanb) eo?? Smpsyicghdordfcoare Adfegs ypder a

'n'“[% a@é (de O@ﬁé%déﬁogltémé]ef%ﬁ%ﬁ'en& y9d 3-to 0 473 g
t 2% | ) net hanone h Flro % ) (3-
£43 1360wt | efan mnaélq%rnlﬁazz% J<:'n?g ﬁ@(%‘?ﬁ’éﬂ

LS 2 @In%iffiliﬁ@ﬂ]ﬁéthénﬁﬁeg hfdaoghlbnmdsolﬁgi?lHEd
are optalne I ol

411@3exegrgles) 6 73.%3199 g pﬁ{zﬁg}r@f 7%5%%;:@'@ n of
71;193 1Et98d(.12l:|,10[’[), t8'1€04msx'411r€2|-18 Mllowed EoHrefump to

0 3 0 m £0%s. Th
%Oiﬁem e,g.ai:ﬁfgl ngaang Eg??glce:ﬂ fIE:‘zEgr:%cd&rLrJ{LI o s? The
3

1r®@cglm(12 Seedin ) ofs 2, PRUTEd ¢ r deFor o 3R
W&PQ&‘P{I&:.@' LE9d and extracted with 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 1is
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
(dg-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), 9.75 (1H, 4)

Example 81
{4-Amino-3-methoxyphenyl) [1- (4-methoxyphenyl) -

imidazo[1l,5-alpyridin-3-yllmethanone

0.167 g of 10% Pd4d/C and then 2.1 ml (21 mmol) of
cyclchexene are added to 0.835 g (2.07 mmol) of (3-
methoxy-4 -nitrophen?l) [1- (4-methoxyphenyl)imidazofl, 5~

alpyridin-3-yl]methanone obtained in example 25 in
20 ml of dioxane and 10 ml of ethanol and the mixture

ie heated at reflux for 7 hours. The reaction medium is
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25 benzoyl )i m dazo[ 1, 5-a] pyri din-1-yl]acetam de in 35
m  of dinethylformam de. The reaction nmediumis
stirred at this tenperature for 1 hour and then 0.189

.03 nmml) of nethyl iodide is addedpc@?nzoos/ooossv

m 3
c,”fﬂrﬁlg’@lsifﬁﬂ"ﬁ?s the introduct{®dn; the mixture is

allowed to return to 30 anbient tenperature and is -
StdsT1ed foma 20F hptwBed 20cintough neahanol Thad fhihrate 1s

0. 523 3. 78 nmmo of [ na r doed
i ¢ t%‘??{? reurilég"%t irréraééidcaéa? lﬂ?@oﬁ%&t etr%p(?leér?l ai lﬁfée for .-
2otolE Sed Theyr eactluwm nedhuemasogpeBREd GF 0 Stat&Fa angel-

-%&ﬁéféEdngkgy@é?y#H&”Eﬁ@aﬂfthsi'HBﬂﬂEﬂEVEﬂhfmaaeetate

i 5 Separa settling, washed with ter,. dri .
0087/ BbminEsart ade TR & ok ot ¥ELEEWLRAIS 115 u%égame‘l‘
PF ézlgi'x%dx%@?igd%faE.fﬁ,%hhsgyi Cdij{ésdjgitaiifdmdof Whiechpowder
sol1d’is salified in_the rochl ori de _f.or.m. 1
20067 978 25PovEs 10 Pﬁ?%ﬂﬁéoﬁﬁgo‘gﬁn é‘?%l%?}aq?%f rede
sohid asgupbipénes) Mef ting Ipointchlzeg8C ‘aqigyRin ethyl
(d6-DMSO), - 3.00.(3 ) . H , - drdbipitate
(%?Peﬁj,)p‘fts%’- 8?%‘&%&3?? r?)f4 %é%%f)(iaﬁh%% =, &_{gré]; : 4
dybbaEradplies shiltered off, washed with ethy thér an
(3 oxy-de i & r gleenzoyd 11 &% dazohd, G=]gylietred in
'.\Hlig? %e%%egﬁ%%ag?n de 1009{2;6.? (1. 49 m%%zpé, y NMR
nebel kerderpelkonide ad® ™ uNESFIRY nPPFBEENn Atfroshhere
al ga Heswer auss of3®C, sho 03 4F8 ¢3H(1.86, meekPp ofl1H, d),
(1-am noimd [1,5-a] pyriding 3-y 3- i oH, 4),
et hBxy- 48ni ?f%phgﬁw )ﬂé?hakoﬁé h@#r'ocﬁ\)driéeggbt(ai Leg
i m.esaBpke 18H,nml4 M. 76f (Byhi dilne. On conpl etion of
15 the introduction, the mxture is allowed to return

to anbient tenperature and is stirred for 30 m nutes.
TBxanpdgst 83nteediSum i s poured under 95 m of 2N

hggr ol anindici guand taid r aspetarioh ethyloraeicnt eto  the
The 292718 PRase 1S yashed g SeE L) cBRPAUSSLIs of
general formula Id 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.

TABLE VI

Ex. R Ry Ra Ra Salt .
point

(°C)

82 H H CO,Me | NH, - 195

83 6 -COMe H OMe | NH, - 178

84 6 - CONH; H OMe |NH,| HCl1-0.4B:0 224

8B5S H CN OMe | NH, HC1 224

86 H NHCOCH; | OMe |[NH,} HC1-0.4H,0 237

87 7-CONHCH,COEL H OMe | NH, HC1 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

Melting




20 settling,
concentrat ed
resi due obtain

dri ed over

under
ed is

washed with

sodi um sul f ate and
reduced pressure.

taken up in isopropyl

et her

The solid

et her,

filtered off, i sopropyl he
HG 006008625 of an orange- 28l Fd is coII@FFZﬁ?gODg}°°°557

Nbltlng point:. 231C. 'H NMR 25 (d6-DNVEO) 3 24 (3H

S) }0-7. 44 (1H, M, [7.49-7.53 (|1H

) .%Q%Cﬁ‘ﬂ*ﬁb&"—edy—-&—eer& (2R 26 1

99)| 9. BSCONELH.EP.Mxanplle 8H 30 "ome | fm, | el Ol 190
4% :nﬁ%h X gg)l)[ﬂ; (4 neh& okihie ol - K,0 230

ggn Qgtgff% = J§I¥§FH->-yI anone 0'163g§ ﬁ% 10% 174

SRdf C éﬂ@owﬁﬁ,}hc 2CP:Me (21 nJ-Pnl) oPMe o | M o FIEASFLQ o

s3dresh 10 R (Be (o, 0 [rmot) of 6i@e 3P, HC1 124
et ToxXy=4=Tim tTopieny I J{[T-(4-Te ho&&g ﬁg )|mdazo[1,5-122

94] byri di n-8=NAMenet hanone oBt ai h&H2 Sl 2530

gl | of diogaﬂﬁngﬁﬂ 10 nmi} of get hanoke apNH{ [HEINIIXPEE® | | 5256
heated—atTeffux tor 7 hours. The reaction nediumis

WD 2006/ 097625 - 76 - PCT/ FR2006/ 000567 cool ed and

frhé enak t Reeaghfoal exafpd ds | BRateo| £5 cdRcdrRlg Sf are
under redyced u oduct is purified by

B e ERo Rt BBP ARy Loner P

OffHt O raphy on'silica gel, elution being

carried out Mﬁth a toluene/ethyl acetate 5 (97/3)
m xture. 0.760 g of a yeltgaysofid i s obtained. The
product is salified by dissolution of the powder
bt ai ned ahove in acet
2. @xeqw vaI ents) of 1N hydr aMR ofd.cDMSCd i n et th
10 cB2 ar nptr 92 171 aPed 8o vidhedbi 1 el?ﬁfbglte?e ™
jhnd t hen|r3ed7.®6 553Hg of) ,a 4.3 o(/\l%olﬁibl % (1H, d),
SoecL ey o i oo ooyt our, M rpoen
& 9583 1H, |#)87 1380- )26 39 ¢é) 5557 z(iﬁ ﬁ% 7.61
7.96 (2H, | Py, 4&5,779898.@%, (3., N, 99-769¢ 1kRHd) m), 8.25
(14, d4), 10.27 (1H, s)
84 3.89 (3H, s), 6.82 (1H, d), 7.65 (1H, d), 7.85
(18, s), 7.94-7.98 (2, m), 8.21 (1H, d),
10.15 (1H, s)
85 31.88 (3H, s), 6.82 (1H, 4), 7.33-7.39 (1H, m),
~.61-7.68 (1H, m), 7.79 (1H, s), 8.08 (2H, 4d),
9.59 (1iH, 4)
86 2.15 (3H, s), 3.90 (3H, s), 6.%0 (1H, d),
7.15-7.28 (2H, wm), 7.85-7.91 {(2H, m), 8.15
(1H, d), 5.67 (1H, d)
87 1.21-1.27 (3H, s), 3.89 (3H, s), 4.05-4.08
(2H, d), 4.12-4.20 (2H, q), 6.76-9.65 (2H, m),
7.49-8.24 (2H, m), 7.96 (1H, s), 8.04 (1H, s),
8.47 (1H, s), 9.25 (1H, t)
88 1.44-1.47 (3H, 4), 3.68 (3H, s), 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)
89 1.44-1.45 {3H, d), 3.73 (3H, s}, 3.92 (3H, s}, |




Exanples 82 to 95 By carrying out the operation

according to the preparation described in exanple 81,

t he conpounds of 20 general fornula Id described in

tabl e VI below are synthesized by reduction of th

nwor 26062971628 group of t-he?&onpounds ofp¢%4’¥ﬂ?l°a95}’8°°557
with cycl ohexene in the presence of 10% Pd/C as

talyst. A | | tolVElhi N

T TR B PRl 8 e
H2 - 179] (8H, 6mTONA2 96 VST NHD) HCE - @34#@6 28} §543 (1H,
N Ove NI-IZ_SﬂCnggg 986gH(MHOOGH, Ove NH2 HCL. 0. 4H20

=

3T ] HCH2 Br—+FONEN I-LJ. 21
AP S MRS B T A <%§§ ) 4j6.03
Ve NH2 HC11@, 68420 71%Q VIQHR,008Y 097625 (1H] =) '7 98 8.02

T ERR00b 005 , EOAEH 5024 39 ey 202

OONLI oA T

D2Me1H Ol . bbi23 HETHIOH236n) 923 G5 ONBITHR EH2CBRIN0 H BME ) |
H2 KO H2O 174 9 )2)C02Me 08

b ho1 193 S8ate Rkt BanE e Lo 508 e odthe (2
| OVe NH2 |WiC1. 7.65HAOE2561)The? NMR datla Bor e7xa%'5m7es9982 (2H,

DT T OO 1(‘\

0 95in t@[pl e8Vblar €H, pamgeseatoeqsl qlt}gblsq V1o hed ogH,5 s)
ABEE—A 1t NM&‘&G#DVSUZ 37 (g % 6..91 88
1H, 9@), 721947(g§ (th 55 (2H, m 3 s)%7 3.

(34, s), 6.84 (1H, d), 7.61 (1H, d), 7.85 (1H,
s), 7.93-7.98 (2H, m), 8.22 (1H, d), 10.12 (1H,
8) 7 _

93 1.44 (3H, d), 3.68 (3H, s), 3.88 (3H, s), 4.49
(1, q), 6.81 (1H, &), 7.64 (1H, d), 7.76 (1H,
s), 7.85-7.98 (2H, m), 8.22 (1H, d), 10.12 (1H,

s}

94 2.75 (3H, d), 3.86 (3H, s), 6.88 (iH, d), 6.97
(1H, d), 7.66 (1H, s), 7.72 (1H, d4), 8.45 (1H,
- {d), 8.97 (1H, s), 9.11 (1H, s) '

95 2.84 (3H, 4), 3.89 (3H, s), 6.87 (1H, 4d), 7.64
(18, d), 7.86 (1H, s), 7.96-8.00 (2H, m), 8.21
(1H, d), 10.15 (1H, s) :

Example S5
{4-Amino-3-methoxyphenyl) [1- (LHE-pyrrol-2-
yl)imidazo[l,5~alpyridin-3-yllmethanone
5 1.78 ml of acetic acid and 0.209 g of iron are added to
0.480 g (0.001 mol) of tert-butyl 2-{3-(3-methoxy-4-
nitrobenzoyl) imidazo[1l,5-2] pyridin-1-yllpyrrole-1-
carboxylate obtained in example 38 in solution in a
mixture of 13 ml of water and 7 ml of ethanol. The
10 reaction medium is heated at 70°C for 7 hours, is then

allowed to return to ambient temperature, is poured:

onto a 1N aqueous sodium hydroxide solution and is
extracted with dichloromethane. The organic phase is

separated by settling, dried over sodium sulfate and



7.30-7.36 (1H, n), 7.85 (1H, s),

(1H, d). 9.12 (1H s), 9.69 (1H d) 83 3.87 (3H s),

2)94 (3H 5). ?2z|1 (1R a), 7,61 (1K d), 7,89 (1H
'8.25 (1H, d

?’CBS¥°(°§P4°9§§256 82 (1H d: 7 7565 (u)H d) | %;nghb?&rf%s“

s), 7.94-7.98 (2H n), B.21 (1H d), 10.15 (1H, s) 85

;’tlg%ng%?gc‘@ntz@lt%(ﬁfﬂdeﬁ‘) rédid3d . §PestHren) The product

(Jﬁ-l %rng%l¥|1§r§)( SFIOZE)"““ 3]'5|B°fﬁéﬁpg§§8ﬁg( 2&1 @mllc% 5%el,
7e115ti70ﬁ8 ¥@thgmcarr8sd7. @it (24 thy) td %qe ( EJ? d) ‘hen a

%%%gléeg%%g? féli&'f Z{@%g'm?,m:ix%%r(ﬁllz@) mg of a

76-9 65 2%1 the

7.96 (iH d), 8.43

5 mbrow 4815, ane( Zhitaned, o8t %*m b sSohaig
%ﬁﬁr&%ﬁlg?ﬁgS (9?4’5%%1( 1"b0tr)t 887 lad4eld 4501 B, adk, cbregned.
(ebcips Bome: 240615 N”g Sagisd): 3-8F (17 =
S§. 28 51H(1M), s) ,sse 018-I9r&)0, (aHaldjmg 4)44619@5 (@8, ™),
P%ZT?‘IER% 6%/3 glb%)@m 4 iysﬁﬁ)(“l 2,0(%/%1782‘%1 %)8 (838

10 n)1H7.80-89223 ((2H, I@) 7.96 (1H s), 8.03 (1H, S)
8.49 (1H, s), 9.05-9.08 (1H, d) 90 3.70 (3H, s), 3.89
(3H, s), 4.09 (2H, d), 6.83 (1H, d), 7.64 (1H d),
7Eggmpigs 9V tp .02 (2H, m, 8.22 (1H, d), 10.18
gﬁ’s}' 4%%%11/1% 9- ué7 (tﬂ:téﬁ g@zapeBaGEBo@SH acsgqrc&@ (8p, the
Tprepasetisn WRICHIERA TR eFiThEL06! o5he fénbOthds of

15 general formula Id described in table VII below are
synthesized by reduction of the nitro functional group
of the compounds of formula Ia with iron and acetic

acid.

20 TABLE VII

EX. R Ry R, | Rs Salts Melf’ing

point
(¢C)

97 H 3-chlorophenyl | OMe |NH; 0.8HC1 230

28 H 4-chlorophenyl | OMe |NH, 0.7HC1 230

99 H 4-flucrophenyl | OMe |NH, 1HC1-0.02H,0 214

100 H 3-pyridinyl OMe |NH,| 1HC1-1.97HQ 248

101 H 4-pyridinyl OMe {NH,| 1HC1-0.89H,0 237

102 H _Br OMe |NH,|[0.3HCl-0.15H,0 204

103 8-CO;EtL H OMe |NH: 1HC1-0.6H,0 183

104 7-CO,Et H OMe |NH, HCl 220

105 H NHCOPh-3-0OMe OMe [NH,|0.7HC1-0.15H;0 185

106 H -NHSQ,CH, OMe (NH,| 1HC1-0.95H;0 226

107 H NH-Me OMe |NH, 1.9HC1 210

108 {5)-6- H OMe |NH; 1HC1l-1.2H,0 179
CONHCH (CH,OH} CO,Me

109 6 -NHSO,CH, H OMe |NH, 0.4HC1 125




m, 8.21 (1H d), 10.15 (1H s), 10.12 (1H s) 92 2.64

(2H, t), 3.55 (2H,
6.84 (1H, d),

2H, 8.22 (1H,

7.61 (1H, d),

m, 3.63 (3H,

7.85

d), 10.12 (1H,

3. 88
s),

(3H, 95,
7.93-7.98

s),
(1H,
s

93 4 H
\('3?’982?’)@@{093'7)5’25‘(3_ 88 (3H, s),- BUg (1%4, q) ’115%1_'/8?%%8%?300567
A

d), 7.64 (1H, d), 7.76 (1H__s) 7 85-7 08 (24
1108 22 Mo, 10. 12 (1H g s) 94 2.oMe (BH, d),lHaicﬁgi 228
SH—s) 6 (IH—d), 6. 97 TH d), |/..0b ., S), :
111} 75 (1HE d). 8 ak (211?-1}-3-@3“& 9 ?“EJ., L = (2 166
1125) 95 2 @fAr{3H d), 3.892(3H s)| dMs3 NEIH d), -7.64 MH+
1H, d), 7.86 (1H s), 7.96-8.00{(2H, {m,|8.21 (1H, = 447
H), 10.15 (1H, s){BX yg§gein
4- Am no- 3- net hoxyphenyB8}¥1- (1H pyrrol}- 2-
yI)1mdazo[ 1, 5-a]pyri.din-3- 1 ool 1. 78 ml of 234
113 i c—ach-d—and—b Lﬁé'd“g“‘%?l"?{‘l.""rg?e ?QE%L%E to 04807
114(0. 001 nmi ) of teft-builuor>-p3- (B-OMe H&Ry| 4HCL-0.14H, 226
ni t robenzoyl )i m da é;‘;%b%}ﬁ hdin-1-yl]pyrrole-I-
t-arboxytate—obta .égét?rulu e)(dllplsre TN (Sorpgtion in a 0
115 xture7-6Bm3 m _of wated and 7 OMg HCI{, 2P0+ 21
116 eact i gg medium i $ heateg at 70C|feMe {nROUr S, 1 issHfEN 209
al | one %o return{to anbi ent tenperatdre,|is poured
ﬁ@W%ﬁ%g%l%N@ sodi um-hydr oxi-gle—seHutpr—ane—=s
j17€xtracted; wi t h di ¢hi-gnasebbiaaeyl Thameor|gélp| cHEhabg SHO 228
jeparated by settlin dried ovel asgl sul f at e and
1180y 2006. dbzb2n - 14 -Shhpropbenis] cadie My T & 268
119¢oncentgated undef reduced pressyr@de Th: pAoBHE: - 0140 174

purtfied by colum chromatography on silica gel,
elution being carried out with toluene and then_a
t GlheenBVRt Bt aackemt expBPLES) O xeur 19200 ng2Btea VI are

presented in tab

le VII' below:

TABLE VII'

Ex. g NMR (de-DMSO)

97 3.92 (3H, s), 6.81 (1H, d}, 7.22-7.58 (4H, m), 7.99-
8.31 (5H, m), 9.73 (1H, d)

98 6.81 (1H, d), 7.20-7.45 (2H, m), 7.57-7.61 (2H, m),
8.04-8.29 (5H, m), 9.73 (1H, d)

99 3.92 (3H, s), 6.86 (iH, 4), 7.23-7.42 (4H, m), 8.03-
8.27 (5H, m), 9.75 (1H, d)

100 |3.92 (3H, s), 6.80 (1H, d4), 7.28-7.56 (2H, m}, 8.04-
8.18 (2H, m), 8.21 (1H, d), 8.44 (1H, d), 8.81 (1H,
d), 9.05 {(1H, 4), 9.41 (1H, s), 9.74 (1H, d)

101 |3.91 (3H, s), 6.82 (1H, d), 7.37-7.75 (2H, m), 7.97
(1H, s), 8.16 (1H, d), 8.57-8.62 (3H, m), B8.87 (2H,
d), 9.71 (1H, 4)

162 |3.88 (3H, s), 6.80 (14, d), 7.25-7.28 (1H, m), 7.38-
7.45 (1H, m), 7.76 (1H, &), 7.84 (1H, s}, 8.12 (1H,
d), 9.67 (1H, 4)

103 |1.42 (3H, t), 3.88 (3H, s), 4.45 (2H, g), 6.78 (1H,
d), 7.25 (1H, t), 7.92 (1H, s), 7.9% (1H, d), 8.14-




5 brown oil

are obtai ned, which oi

is salified in the

hydrochl oride form 60 ng of a red solid are obtained.

Velting point: 136C 1H NR (d6.DUSQ) - 3. 91 (3H <)
WP 2008 AORTEE83 (o, . 7-08% 1n (i)H 5 1%@”(/%%263H/°°°567
8 38 10 (1H d) Q. 73 (1H &} )
CSrTYTga 0 The sper st ssnimetond ol 1o the
T Gbrela ol e BRI TILE| £t A STl
/n E:staed byas eduet i dn oF- el 1ot 19 néli dﬁ oé'} ng >7
o 7r(g%ounp§"§§¥;q&gy[@z!a Wi th |ron and acetlc
(C10597 |H.36cliBBY O@hz}ﬁ:/rBBafkélIihﬁg)@ el %b 7p9' NG 31
4. chl Of dRBen |y Ve N Zl%oﬂ'd@ii 239, 9964+ 769 u(@ti-loprilén p.81
et do o dnn 7 by i o, g PR JBIY 0 O B a)
1HCl D 8912 238, 307 Hy O MR 6.8+CLLE, 15Hd 364723
b NFD GE. 108 NP S Gk TR Rr8° 00 FHCr 0. 15000
06 M "\'d‘i‘:ngglasowaMﬂ BCSE0(Thaph 107 1 N Vo ores
COI\HH—I(C cﬁ%éﬁﬁ%/(b)sﬁog‘) é.@NAgH%ﬁgNFE 4hHGl 5%, 232079 8. 08~
ND 2006/ DO7R25 28, 80) , PCH FREA0B) achrsEy (NEZ § 4Hcl 125
108 |3.69 (3H, s), 3.84 (2H, m), 3.90 (3H, s), 4.56-4.63
(1H, m), 6.87 (1H, &), 7.73 (1H, d), 7.88 (1H, s),
7 97-8.02 (2H, m), 8.21 (iH, d), 10.18 (1H, s)
109 |3.09 (3H, s), 3.87 (3H, s), 6.78 (1H, d), 7.22 (1H,
a4y, 7.81 (1H, s), 7.92-7.94 (2H, m), 8.21 (1H, 4},
9.80 (1H, s)
110 12.13 (3H, s), 3.89 (3H, s), 6.88 (1H, d), 6.91 (1H,
&), 7.77 (iH, s), 7.85 (1H, &), 7.95 (1H, s), 8.11
(18, d), 10.32 (1H, s) |
111 | (cpel,) 4.00 (3H, s), 4.05 (3H, s), 6.82-7.06 (2H,
m), 7.01-7.04 (1H, w), 7.29-7.63 (2H, mw), 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, q), 5.93 (2H, m), 6.72-7.06 (2H, m), 7.46-
6.29 (24, m), 8.06 (1H, s), 8.21-9.62 (2H, ™), 8.53
(1H, m), 8.76 (1H, m)
112 |3.89 (3H, 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), 8.39-9.84 (2H,
m), 9.49 (1H, 8)
114 |3.93 (eH, m), 6.82-7.37 (2H, m), 7.21-7.40 (2H, m),
7 78-8.19 (2H, m), 8.15 (1, m), B.24-9.75 (24, m)
115 |3.88 (3H, s), 5.02 (2H, m), 5.25 (2H, &), 6.78-9.63
(28, m), 6.95-8.20 (2H, m), 7.39-7.55 (6H, m), 7.60
(1H, s), 7.96 (1H, s)




5

10

15

20

25

110 6-NHCOCH3 H Ove NH2 HC1 228 111 H -Ph-3-CO2Me OVe

NH2 -

nethoxypyridin-

166 112 7-CO2Et 4- Ove NH2 - M+
b 1127H g ¥: 113 H 4-f luoro hen
- uoy o-4- Ove N
chiOB%%%-”zze met ho hen % 115 7-0Bn 'I:"BCT R e/ 000se

1.2HC1 Q

2H20 210 1186 (Q\ Z O
1 ™ ve 1

CONHIGH( d
HC1. 1. 25
119 8- oft
exanpl es
tabl e VI

2 _ 02 (211

P32 ©kl) vabs}lna HsSafBﬂotZ}pheir)yl 3cRe N 5), 4.55-

Hzgzqng ,1"%]‘}7& qtlll—égﬁi#ﬂ) CMe; NH25- (268 m),

The NMR dat a f
7984t 8. :mgmn tb| & .98 (3He Shredent edHin %), k.56

(1H\.els£Ws 536T/é5'95 Y.H-I d&x. 1H NMR (d6- DMSO) 97

T J L \UI

6. 317 5H,
(2H, m
(1H, d)
8.0

A (TSN 38) (G5 oTby S P Sa7s RO 14d 220

77 %7-<Zn6lm(2H7 M-7.6d Q4u8. A9, (BH741).880.(28, m),

H
g pbo i g Oo0 (g o, 1n23, 7. 92 (41

6. 80 ¢ 1H
8. 21 (1H

JZz—({ o, S,

6 @)3,-87388&%{ 56a)(,2Hl, znw & OvH,8m18 7235-8101 (4H,

’rq{)ﬂ_,‘s 2745104&%2}3) m) $ §]2§ 1diH ) 9 '935 ((111"' m)

) Q.41
77

1H1d),
d) , 8.57

\.I.II, J_

3637 (Br75af 206 . P4- 9 200728 1) 1 s ; O AS( M, ©)

S-82(34 (A, f-8%. 63"'%114 d)sy ,97782(1th, &) 102

R_QQ IQ
-\J\J\

7.45 (1H ).

Bxaxip L

SO oU— (I, U), 728 (IH, m, 7.306-
7.76 (1H, d), 7.84 (1H, s), 8.12 (1H,

{35t d)

(4-Amino-3-methoxyphenyl)[1-(3—methoxypheny1)imidazo-
[1,S-a]pyridin-B-yllmethanone

0.127 g

of 10% Pd/C and then 0.27 ml (5.47 mmol) of

hydrazine hydrate are added to 0.441 g {1 mmol) of (3-

methoxy-
alpyridin-3-yllmethanone

10 ml o
hours.
the cat

concentrated under reduced pressure.

taken u

with a

then drying is carried out over sodium sulfate.
concentrating under raeduced pressure,

purified by

elution

4-nitrophenyl)[1-(3—methoxyphenyl)imidazo{l,5—

obtained in example 34 in

f methanol. 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
p in dichloromethane and washing is carried out
saturated agueocus sodium chloride solution and
After -
the residue 1is
silica gel,
0.354 g

chromatography on

being carried out with dichloromethane.

column

of a yellow foam is collected. The product is salified
by addition of 1N hydrochloric acid in ethyl ether.

After

filtered off,

yvellow

Melting
3.92
7.40-7.

addition of

(3H,

ethyl the precipitate is
washed with ethyl ether and then dried. A
solid is collected in the hydrochloride form.
210°C; 'H NMR (de-DMSO): 3.86 (3H, s),
sy, 6.88 (1H, d4), 6.99 (1H, d), 7.22 (1H, £},

(54, m), 8.14-8.27 (3H, m), 9.75 (1H, d}

ether,

point:

60




103 1.42 (
(1H, d),
8.

(2H,

mos@ti@fﬂo
s)
3? 86 (3H,

(3H, s

3H,

s),

7,44-7.5

t),
7.25 (1H,
14 V\D 2006/ 097625 -

t),

3.88 (3H,

1H,
4
5 )a

3.88 (3H, s),

dy,
B. 57

s),

m,

8.22 (1H, d),

4.45 (2H, q),
7.92 (1H, s),
81 -

6.78

7.99 (1H, d),

PCT/ FR2006/ 000567 B. 20

9.82 (1H, d) 104 1. 36 (3H,
9%§256. 70 (1H,
8.20 (1H, d) ,

(1H, s),

t)

8%.25 (1H, d)
9. 59

(iH d) 105

6.80 (1H, d),
7.65-7.69 (214, m,

7.18-7.31

7.81

(
33324 €3bryihg 3.8% (3theB) o=l {dH, dycordiggy. AP

(Grenibac{of abedlsbll M, efafifibfeg))

4119

%C??Séé {Bﬁ_lﬁo)o’o 567

9.71 (1H, d) 106

the

'(t%lé %ﬁﬂcﬁnds of

5 (@emesal Eortmilas7Ia3esgrilpedging BabioH
nglat % ?e&Sszl'?ed@ctli% 3e§9th§|‘|n19c)ro 351&4ct£2cbﬁal'r) group

i ii 63 g %% %7 1c{_| 3:)111 arate

(2F, tap, cpr%: ef Eash PO B

d)pn LRel8rbdbhcs)oE0908. @a/cstals ehtalyBE.(3H, s), 6.78

(1H, d), 722(1H d), 7.81 (1H, s), 7.92-7.94 (2H,

m, 821 (1H, d), 9.80 (1H s) 110 2.13 (3H, s), 3.89
10 (3H s), 6.88 (1H d), 6TBBLEIWIIId), 7.77 (1H s),

7.85 (1H d), 7.95 (1H 's), 8.11 (1H d), 10.32 (1H,

§—+HH (CDClG) 4 86— 3H—s) A 05T(3H [S), 6.82 7. 06] .

2. (2H, 7.01-7.Q4 (1H m, £, 2917883 |(2H, sA)ts € 9

* 4. 58- % 05| (2H, m* 8.07-9. 40 (2H| m), {8.33 (1H, s) | point

112 1.35-1.39 (3H, t), 3.89 (3H 4), 3/96 (3H s), (oC) or

4.38- 4.4Q (2H, q), 5.93 (RH, m, |6.7247.06 (2H, m,

7.46- 8.29 (2H, m, 8.06 ([1H, s), {8.2149.62 (2H m M.S.

1IH U 1H } 3
1214 g3 § 47 (?H’“e.t}"’g’??‘fi‘?é. 19 \LHS .%?H’( DyPiioamo | 21
122n), 7u35-7.43 (éheny), 8. 3lg- oMe4 ((2FWH, | 1.4HC1-0. 4151 195
123 H 2-{5-carboxy- OMe NH; Na 275
thienyl)
124 H 3-furyl OMe NH, 1HC1-0.SH;0 187
125 H 3-thienyl OMe NH, 1HC1-1.1H,0 200
126 H 2-thienyl OMe NH, 1.65HCL 221
127 H 3-carboxyphenyl OMe NH. 1Na-2.5H;0 2389
128 H 3-pyridinyl CO.Me NH, - 234
129 H 2-thienyl CO.Me NH, - 143
130 H 3-methoxyphenyl CO,Me NH, - 178
131 H 3-thienyl CO,H NH, | 1.8Na-2.6H,0 284
132 H ' 2-methoxyphenyl | COMe | NH, - MH+ = 402
133 H H CMe NH, HC1:0.2H,0 218
134 H 4 -methoxy- OMe NH, HC1-0.66H,0 205
pyridin-3-yl

135 | s-conMe, | H OMe NH, HC1-1.7H,0 125
136 H 3-furyl CO,Me NH, - MH+ = 362
137 | 7-CONHMe H OMe NH, HC1 249
138 | 7-CONH, H OMe NH, HC1 252
139 | 7-CONMe, H OMe NH, HC1 dec.360
140 | 7-CONHMe ! 3-carboxyphenyl CMe NH, Na dec.360
141 7-C0O,Et | 3-methoxyphenyl CMe NH, - MH+ = 432




m,

9.49 (1H, s) 114 3.93 (6H,

m,

6.82-7.37 (2H, m,

7.21-7.40 (2H, n), 7.78-8.19 (2H, n), 8.15 (1H m,
8.24-9.75 (2H, m) 115 3.88 (3H, s), 5.02 (2H m,
5. 25 6.78-9.63 (2H 6. 95- 8. 2@cfe2kR2006/000567
7?*0390%5589?%# m, 7.60 5‘7 . 7.96 (1H, g) WO
2006/ 097625 - 82 - PCH Emooc/ ooosu, 63768 (3, 5
142 §) ?;483- ﬁﬁce{ﬁ'}dxy@)ﬁenﬁ% 8 (8, 5< 3(1;':4 ﬁ; 4 H? :3:48 =
m 20- 4. , , “
143 (21 Im g. 044(TFFh%}Y, ‘ié)ﬁg V%8156 (1H, s),
g4. 96- 8. 99 (1|ﬂ,yrd§ilﬂ—137-‘}81. 94 (3H,__s) R 35 (24 oy
§-90-9. 76 [(2H, M .. 7.22- 7| 2%,,{e2H m, |7. 41 #CB0 (2H 221
144y 8-Heg7 17 gB(2H—m) 788834 (21 §14 8. 19
7 T i 1 238
145 ([2H7008 118 6.88- 8130 (2H,| mOMe7 22Nz 45 /%:H
ras | DTG0 (4H "y 8 27-8| 3QM2H| N |9. 291(]].1—1,1—129) 243
> =TT, Ty 119 9. OO (3 S o. /6'92 2 :
1477. 0%B-009 |(1H, t) H6.80-8 QC%Mm, nfl,h?.g]fé]’(?h?%ﬁ =
a8 .92, (AH ) Exargpl e 120 OMe NH, HC1 235
C4—Amro-3=—rethoxypteny )T I- ( 3- net hoxyphenyl )i m dazo-
[1 5-a] pyridin-3-yl]methanone 5 0.117 g of log Pd/C
ar;gqe QE&?exmat( RAGapoeli)fied kydrias rdeh Qg 10
adde to .441 g (1 mol) of (3-

nethoxy 4- nltrophenyl)[l (3- nethoxyphenyl
ahmy iNim- @ayk) fetrhanemelest dizded nt4&a

n1 of qﬁ%

and

no

filtrate is
residue is

the cat al yst

The

The

taken up in dichloromethane and washing is

g, e

;‘E{?e b4 B pd Bopeat ed at 7OC for 3 10
r'Zhcton mediumis filtered through talc

I's washed wi th net hanol .
concentr at egapndervifgduced pressure.

carried qut with a saturated—aeHeots—SOUNT TN O 06

SO!Eﬁion and 15 then dHyNNg NdeC@M$@édoﬁuM Sver sodium

ST e JATEET (3£0NO°NY ! Ngulingpr & arbicas, pogssares-7. &4
(5H, m), 7.66 (1, d), 7.77 (1H, d}, 8.1l (14, s),
8.15 (1H, 4), 9.72 (1H, d)

122 (3.93 (3H, s), 6.85 (1H, d), 7.23-7.58 (5H, m), 8.03
(24, d), 8.16-8.30 (3H, m), 9.75 (14, d)

123 (3.94 (3H, s), 6.84 (1H, d), 7.25-7.53 (2H, m), 7.75-
7.80 (28, m), 8.07 (1H, d), 8.21 (1H, s), 8.33 (1H,
dy, 9.72 (1H, &)

124 |3.93 (3H, s). 6.88 (1H, d), 7.12 (2H, m}, 7.22-7.39
(24, m), 7.85 (1H, s), 8. 14-8.22 (3H, m), B.44 (1H,
), 9.74 (1H, d)

125 |3.92 (34, s), 6.81 (1H, d), 7.22-7.41 (2H, m), 7.72-
7 .81 (2H, m), 8.09 (1H, m), 8.17 (2H, m), 8.30 (1H,
d), ¢.75 (1H, d)

126 |e.80 (1H, d), 7.22-7.44 (3H, m), 7.60 (1H, dy, 7.72
(1H, d), 8.06 (1H, m), 8.28-8.33 (2H, m), 9.74 (1H,
d) 7

127 l3.94 (38, 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
(14, s), 9.75 (1H, d)

128 |3.90 (3H, s), 6.92 (1H, d), 7.26-7.46 (4H, m), 7.46-




purified by colum chromatography on silica gel,

el ution being carried out with dichloronethane. 0.354
g of a yellowfoamis collected. The product is
sal ifie addi tion of hydrochl or i ¢-26kR24 8% 000567
°é?ﬂ8?59¥mer addltlonglaf et hyl ether 9E /
'\rpm nltntp LS filteredoff washea—y
and t her 7dEBe@|1HA myeld O8-806Bd (BB, ol | 4680 (1H, t B,
nydr ochl or t| 10 1H NI\/R
ée D!\/S’('))qg'h )fQ'R Jné]l!!’ IY?k-l’ Lg ‘E&nﬁ /;\'%] El 6553 J.I'I
1) ,128. 993( mai (slly. 7). 2% (8LH7 . €9, (GH, 4@1.7 %ozo(-gHexam(zﬁ m) ,
3. 14- 8. 2 H 9. G541 d)y VD 2006/ 097625 - 83 -
' 7 H 2 )m)
GH- FF"’”Z?u,g'gubEﬂ/ S)EI\BII %c?lZlmlu 48— By car oyt
heliﬁperat BBn (3] ﬁgsﬁo(ﬁlﬁe s)pr &pdtafi oh bea -24-
n examhbeg32Qsut hey compourddoofarp genes.als f(QlHr,‘ruBa,la 77
Hescri beg in table VI 11 bel ow are synt hesi zed by
educt | ('I'(]'Hf @'}'IP nitro functional gr-oup ef—the
conppunds .66 fierpuan, |'ﬁ.Mi—t'7h3ElydEHzimE, HX/dTCaﬂe'iBi filhem),
br esencqg _of 1 0/ Pd/[C st V1 | IH Exy R
2 , 19,09
> Ro Rd7e8Pt difel g psgl(ﬁ‘tﬂy o) 180 G
2- met hoxyipHeny} , GMsEINH2HEIHEL. 0. 4H20 211 122 H phenyl
l)M;IZ 30I1:£4I—|C1",‘£)2 4H20 195 123 H 2- (5 carboxy- OVe NH2
\!a =1 t 1y 1) 124 :: 3 Iul i qu |\||_|£ J.l_LJ. U. oHZU 107/
125133 3-t3h|9@nyBHow N2 93HCLHA . Ahp( 3607 - Abe(H, ™, 7.29-
2-t hi enyjl, ) 65HGEkL 2(213{ 27 H. 8scarthoxyphengk (1H,
Bve N2 |I'NG3. ész 239 128 H fﬁ/ '/ﬂg' nyl CO2Me NH2 -
234 129 ¥.28t he efAH. Gip ]
134 |3.93 (3H, =), 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 (3H, s), 6.89 (1iH, d), 7.21 (1H, t), 7.32 (1H,
d), 7.70 (1, s), 7.95 (iH, s), 8.18 (1H, d), 9.66
{1H, 4)
136 |3.89 (3H, s), 7.12-7.64 (5H, m), 7.86-7.8% (1H, m),
8.15-8.25 (1H, m), 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, m), 7.96
(14, s), 8.00 (1H, s), B8.19-9.63 (2H, m), 8.41 (1H,
g), 8.76 (1H, m)
138 |5.80 (2H, m), 6.73-7.54 (2H, m), 7.64 (1H, m), 7.36
(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, s), 7.94 (1H, s), 8.02 (1H, s}, 8.19-P.64 (2H,
m)
140 |2.86 (3H, d), 3.94 (3H, €), 5.89 (2H, s), 6.74-7.47
(2H, m), 7.52-8.20 (2H, m), 7.90-7.99 (1H, m), 8.27
(1H, s), B8.58-9.71 (2H, m), 8.91 (1H, m)
141 |cDCl,: 1.27-1.50 (3H, t), 3.95 (3H, &), 4.02 (3H,
s), 4.44-4.52 (2H, q), 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

130 H 3-nethox henyl CO2Me NH2 - 179 131* H 3-thienyl
C02H NH2 1.8Na2.6H20 284 132 H 2- et hoxyphenyl CO02Me
NH2 - M+ = 402 133 HH Ove NH2 HCL1.0.2H20 216 134 H

4- met hoxy- Ove NH2 HCL. 0. 66H20 205 pyrid
SOCLRAGZ0ITENE NH2 HCL. 1. 7HRP 125 136 H g@;ﬁ;ﬁ[# @““557
N2 - M = 362 137 7- CONHVE H

7- CONH2 %QVG“)NH% Hel (22 5)139 7- CONMe2 H Ove NH2 HCl

lec—S660T—140—7-CONHNVE—3-Ccar box n I
ded4360(3194 3R - ﬁ@t‘ﬂo%glypl? im ﬁng% Wy 2n ™,
432 WO "@O@é@WE(SH 84) ; EP.GE/-HRZOO(MEDOBW HC1 257

- Héshg_car Da?u ot 175 ﬁ\ﬁFgN%éc%r—é@H@{QZngol44 228, ™,

Ove NH2 HC15-263835 145, 7miDH 'H OW .RBR (RIE1. ™), 1120928392 (2H,

146 3« S:(J\Itﬂ\/b @@)ﬁbsk“%gﬁ'c’rml %5%0(2154 s)14% &1 0, Qe
N > vE— Vet ny —ester—at saponi T1 ed
duriasg {heshytimbgenat Rof? T VR @aPa-§ 670 e(%é‘ﬁ'pf“és -06-
121 to J?S skn3@bl® Vii hoaney, Smp) epegd edH, nshabbess (1H,
VTl be ())VV:

g, _

145 3.88 (3H, s), 6.82-6.88 (2H, m), 7.05 (1, m}, 7.51
(1H, s), 7.95 (1H, s}, 8.12-9.65 (2B, m)

146 2.86-2.87 (3H, d4), 3.89 (3H, s), 5.23-5.25 (2, m},
6.83-9.75 (2H, m), 7.20-7.26 (1H, ty, 7.67-8.21 (2H,
m), 7.93 {1H, s), 8.10 (1H, &), 8.74-8.75 (1H, m)
147 3.91 (3H, m), 6.42 {2H, m}, 6.43-8.18 (2H, m), 6.898-
7.07 (2, m), 7.85 (1H, &), 7.96 (1€, s), 9.24-9.27
(1H, m)

148 2.41 (3H, s), 3.89 (3H, s), 6.00 {(2H, m), 6.82-8.21
(2H, m), 7.02-9.62 (2H, m), 7.69-7.71 (2ZH, m}, 7.96

{1H, m)

Example 149
3- (4-Amino-3-methoxybenzoyl)imidazo([l,5-a] pyridine-1-

carboxamide

4.4 ml (26.4 mmol) of 6N agueocus sodium hydroxide
solution are added to 0.5 g (1.7 mmol) of 3-{4-amino-3-
methoxybenzoyl) imidazo[1l,5-al pyridine-l-carbonitrile

obtained in example 85 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 yellow solid is collected. The
product is salified by addition of a 1N solution of
hydrochloric 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 (1, d), 7.24-7.27 (1H,



10

15

20

25

30

35

TABLE VI11' Ex. 1H NVR (d6-DMBO) or M'S. 121 3.85 (3H,
s), 3.90 (314, s), 6.88 (114, d), 7.09-7.44 (5H, n),
7.66 (1H, d), 7.77 (1H, d), 8.11 (1H, s). 8.15 (1H,

d), 9.72 (1K d) 122'3.93 (3 s) 6. 85

NR30P64RITERT )., 8.03 (2tB7dy, 8.16-8. %g"(gﬂk?“r%/"”s”
9.75 (1H, d) 1255, 64 (3H, s), L e (1H, d), 7.25-7.53

@14, 7 Ms5-7.45- (ZH80m62Hﬂ me, @H)7 )1H 8. 43 BLR1 ¢iH, 8.42
2 8.33 (1H g}rﬁ 72 (1H d) 124 3.93 (3H, s), 6.88
) 791§5( 7.22:7.39 (2H, m), 7.85 (1H,
s) 8 14-8.22 (3H, m), 8.44 (1H, s), 9.74 (1H, d) 125
H,sy. 6.81 (1H d), 7.22-7. 41 (214, my, 7.72-
, 8.09 (1H, nm), 8.17 (2H, m)., 8.30 (1H,
Metley Vs ¢ (4 anna 98- rsesbozcrhenapyl’r ipddnzell. 87

I/ ° ed), 8.06 (1H, 8.28-8.33
P ftiad- dafordiiesd, 5000 .

d) 127 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 ,68 @7 ((BHoS)mcd)58 oflH, 3 8)4-&nibo {1HpedhotPiBedzopl) -
3H, H, . 7.26-7 .
(2%’69‘%)@%&55 “abevrifbae o Ratrtnotetey 5o O(bAtET \é%d o
8@:85’&1@15885 3Hs midded 60 (AW, my) ££9 azgsol(qg;org)o gmeghanol

9 e o
%é%Beé }gtgk%nuyﬁ%‘oéggo§l% i3th Sk &%mbe@%t( £

I35(1H s) 9.75 %)OH 130 .
35‘8{7 (Bl $Hhers. ghg 3mixdureg 9€ 623 esyTh to

73,031 bt 'E@mpérg'ZugeAfoaﬁaH sﬂlrradSSf(::i:H 1d), h@ui‘g The
Eégpcg%oéséegiupls.'”—l Cli'Pc§ 2l:ﬂ$ E%&%c%ca??;ééﬁgﬁre
Mhe %&9idue is taken up in 14 ml of a 1N agueous
hydrochloric acid solution and then heated at 70°C for
5 h. The reaction medium 1is bagified 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/methanocl (99.8/0.2)
mixture. 0.3 g of a yellow foam is collected. Melting
point: 63°C; *H NMR (ds-DMSO): 3.87 (3H, s), 3.92 (3H,
s), 6.73 (1H, d), 7.27-7.32 (1H, m), 7.57-7.62 (1H, m},
7.91 (14, s), 8.14 (1H, d4), 8.30 (1H, d), 9.62 (1H, d)

Example 151
2-Amino-5-{[1- (3-methoxyphenyl)imidazo[1l,5-alpyridin-3-

yll 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[l, 5-a]lpyridin-3-

y1] carbonyl }benzoate obtained in example 130 in

solution in 30 ml of dioxane. The reaction medium is
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20

25

(1H, S), 9.69 (1H, d) 132 M+ = 402 133 3.90 (3H, s),
6.93 (1H, d), 7.16-7.21 (1H, m), 7.29- 7.35 (1H m,
7.84 (1H, 's), 7.96 (1H, d), 7.98 (1H, s) 8.18 (1H,

d), 9.68 (1H _d) 134393(3H s), 3.95

‘%4 S) 25 7. 45 (4H, 8% 13.8.35 (4H rr?h%g%m’o“?
(1H s) 9.76 (1H, d) 135 3.91 (3H, s), 6.89 (1H d)
hedcddHat ) 60FC32£62H,2  dhoura 7&n@1|—b.ss)t‘,h§h9@l(lpwed to

(1H, d \
7231'2““?“64 Y3H, a?%blefpfse §/;]e§|§> ?‘)ﬂﬁu% %ﬂfg sné)éct(lH e
r@onﬁeﬂﬁrﬁté@ (drkﬂem reghgeed 1pregsure. 7TRe Hregidpg; is
Zﬁ$ﬁé %P(l cﬁ§$k% thQnZg 7Tﬁ§ (8Hgaﬁhc 7pﬁﬁse is
swyas]gedem(lgh 11@8aguggu€2|_pyq};f c lgglg Bafz(%Hso;H.ltlon,
7&@fe§§@vé9 s&&ﬁﬁh %&M{g%h é%§4§hkﬁ Sncénfae@bunder

q@uqe§7 RW e 71%1@ ﬁlg ( 94131%11%15.—’&31 Qg gz:'lumn

(éﬁkoﬁéto&aﬁh? 64 éREiJ.carr)geMO ﬂt&ﬁLCQIsl-beui)’-g gagmed out

S) 2

{kh a 7db%h%gﬁgm%§EF§nZéeéh%éol( %@94&? 8%%%%u§e20 The

(‘2617 &€ 9brahde nyolid @@Gfsmq 2PXE 5%6‘ Bfp 3) the

35 gcg gﬁstasl)b s é%%a 63Hsorr§) Mémr@ 513011&1 gk7° c: 1H NMR
99- 3 ,

ﬁdG@W(1H3 §? 83}210 9 déﬁ%gﬁg’z 5. 3%5" 4.

PECTH ER20Q6/ 0@321567m)(,2w m 785@8 (2, ) ,142.3294(BH, 4},

(érPg %Hg éﬂ 7:,2(éﬁn7m%§',7-94%9(2('ia,md) 8. 08-8. 20

Examples 152 to 161

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

synthesized by saponification of the ester functional

group present on the Ry or Rs substituents of the

compounds of formula Ib.

TABLE IX

Ex.

R R, R, R, salt Melting

or M.S.

152

2-methoxyphenyl | COyH NH; Na-1.15H,0 297

153

2-thienyl CO.H NH, Na-0.8H,0 265

154

3 —pledinyl CO,H NH, Na-2.5H,0 300

155

4-methoxyphenyl | CO,H | NHCOPh - MH+ = 482

156

H COzH | NH, Na-0.55H,0 366

157

3-furyl CO.H NH, Na-1.14H,0 296

158

4-fluorophenyl CO.H NH, Na-:2.4H,0 305

155

o =R N e < o e o o o o B 2 R o

4 -methoxy- COzH NH, Na-1.47H,0 292
pyridin-3-y1l

160 H 4-chlorophenyl CO;H NH, Na-1.47H;0 338

point (°C)




143 CDC13: 3.98 (314,

s), 4.05 (3H, s),
6.75-6.95 (2H, m, 7.05-7.29 (2H, m, 7.99-9.92 (2H,
nm, 8.26-8.64 (2H, m, 8.79 (1H, s), 9.51 (1H, s) 144

2.59 (3H, , 3.89 (3H, 6.83-8.20 (2H,
9?“5520(0;6}.409%%257 10 ng ﬁ% 8986 (1H, g) x;‘%gn?&%ﬁ/ooosm

6.30 (2H, m,

s) 145 3,88 (3H, s), 6 82-6 88 (2H.n 7-05—{ 1 1f-—A)
1617 EhamdelH S), ?H95 (1H, | 0,18 1368, 65 §2H .aH,0146 270
—86=2- 87 (31 ~d), 3-89 (3H, S), 5.23-5.25 (2H, m,

6.83-9.75 (2H, m, 7.20-7.26 (1H, t), 7.67-8.21 (2H
Mhe 7 383 (d&kaSkor8. dfatdless)528t4-B6¥5iplHalpde 187 are

3.91 ( 43-8.18 (2H, m, 6.98-
7289 EFng}Lh agé %E 5}*103’ ‘96 (1H, s), 9.24-9.27
(1H, m 148 2.41 (3H s), 3.89 (3H s), 6.00 (2H m,
5 6.82-8.21 (2H m, 7. 02-§% (B ™, 7.69-7.71 (2H,
m, 7.96 (1H n) Exanple 149
3- (4- Ami_no- 3- net hoxybhenzaoyl )i mi dazo( 1, 5-a}lpyridi-re
(arggxam de 5 4.4 M (26.4gnyeR) (af- msa]queous sodi um
hydroxide—sotution are added (o TP
3- (35anmi pd-88  FBLhoXybensoy| §ifi zo[llg 211280, W, 7.3
5-a] pyri diing; It)carqb@rsi tr.7ke (20ptmi ned 3ion (@¥anpl e 8593 n{1H,
50 m of et hano) & E 10 nltrogen at mosphere. After
irl-ea-t—l—tl-g—dﬁ ra& q IIUUID, therTeactT o TTeEdi um
ils cemcentraé edlmnd:ie)r. Teﬁtﬂ;rdedSpr(éssme TTRe FES dlle 7-66
¢bt ai ned ed, Wt h , hatgr, 8WI4t_:;h (aget gne anth Wi, =),
¢t hyl Cheprinalct e Nttt £ of ‘a yellow solid
ils_col |l ecPed2 (b 3 product is qnl.f. ed by addi-ti-en
of acIN <$I Y81y ofgy, hy;drzgchl ekl c2raCim i v estshyl set hef, m),
Il I
3235 vl e e4z°"¥3ns°mﬁfj s, ohtagned, WBJ ting0gi gk
m), 9.73 (1H, d) ,
155 |3.85 (3H, s), 7.12 (2H, d4), 7.15-7.30 {(1H, m), 7.43-
7.49 (1H, m), 7.60-7.65 (3H, m), 8.00 (2H, d), 8.11
(2H, d), 8.28 (iH, d), 8.62 (1H, d), 8.87 (1H, d),.
9.26 (1H, s), 9.82 (1H, d)
156 |6.59 (1H, 4), 7.08-7.10 (1H, m), 7.11-7.25 (1H, m),
7.76 (1H, s), 7.88 (1H, d), 8.24 (1H, 4), B8.97 (1H,
s), 9.63 (1H, d)
157 |6.68 (1H, d), 7.13-7.37 {34, w), 7.85 (1H, s), B.17
(15, d&), 8.36 (1H, d), 8.41 (1H, s), 9.19 (1H, s),
9.77 (1H, d)
158 |6.60-7.39 (2H, m), 7.16-7.39 (2H, m), 7.36 (1H, m),
8.03-8.33 (2H, m), B.06 (1H, m), 8.19-9.69 (2H, m),
9.01 (1H, s)
159 |3.95 (34, s), 6.60-7.01 (2H, m), 7.16-7.34 (2H, m},
8.20-8.35 (2H, m), 8.20-9.70 (2H, m), 8.81 (1H, s},
9.08 (1H, s) '
160 |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, s), 9.66-9.69 (1H,
m)
161 |2.74 (38, d), 6.58 (1H, d4), 6.90 (1H, d), 7.61 (1H,
s), 7.67 (1H, d4), 8.24 (1H, d), 8.98 (1H, d)
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35

(d6-DMSO) : 3.89 (3H, s), 6.74 (1H, d), 7.24-7.27 (1H
WD 2006/ 097625 - 87 - PCT/ FR2006/ 000567 m)
7.45-7.49 (1H m , 7.88 (1H, s) , 8.33 (1H, d) 8.42
(1H, d 9.65 (1H, d) Exanple 150 5 Met hyl
3“?43%dﬁfﬁ3?§3ﬁethoxybenzoyr)gﬁidazo[1,5- PCT/FR2006/000567
a)] pyridi ne-1l--carboxylate 0.61 g (2.09 muol) of
3- (4- am no- 3- met hoxybenzoyl ) -
i gl daz Ll gﬁa]pyridine-l-carbonitrile obtained in 10

s added to 20 ml of a solution of nethanol
satAmbhedSwi LA - ¢dmethosypaensld imideahbdt A lRErifin-3-

5 L %t is allowed to return to
aﬂg’. gggbggﬁg gLQﬁzG‘ﬁé Wea d

rature and stirred for 17 hours. The
reaction nediumis concentrated under reduced

pi?§$§r%-fhls}dﬁh§? rl@?&ﬂ@ﬁg’.dgé b.aha_retu;p ai:d(‘j_é lﬁd@édo&oa 0i.955 g
aqueous rochloric acid. solution,and th .
06 Rommod | e 4 SHeRFOR ABMIGRT 4 Badfr B e oYL

sodiaaeohicarhd patra ddnd 3extl]actdebnyl frenzndc ure of acid
ethyl . _agetate ‘ rotura gaphc phage £
iggéalﬁgéhe&%Mt ﬁg$%r?b%€ie Hovgfﬂéoi%ﬁnsﬂ?fagg %Pd °
cdhosaneat Gheuntertyrriutedhpregsunt el Wesfatie4® hours.

OQfxéi nad iS; dakeRddRind Nidi ol DsweRt haneraadrhhate ambient
filtered through a bed of sili eIuéLon bei n

[ ca gel
CBPFDEASUF =i THea THCEH At FATR Pt RanGH o189 cs A hen
2BchbxEgea. 0.3ighof poeddsimhoamliysimgdrentifthte. The

Melting,, point: 63C. iH N - : .
3PgscigirBle) forien 1y fy1edEsl e Palh (Pthedd: wich
7wE¥e?. 6ardH drjed. 7. 91 16BHI s)of8. 24 (yBilaW, 803pd 1is
(égﬁggkt a, 62 %%h‘”sofﬁhEaﬁgp!ﬁai§ﬁied in the sodium
2- no-g- | -(3-netho heny| )i m dazq[ 1, 5- di n-

SN G THEE T R
aqagoyﬁs@pdi umalydroxj de) ,3% s68 ut(iap ahe avdes-vol7 (3H,
0.890.9.61.63,mnl) ofy methyl 254 &), s.17 (1w, @, 8.34

(14, d), 9.04 (1H, s), 9.69 (1H, 4)

Example 163
3- (4-Amino-3-methoxybenzoyl) imidazo[l,5-alpyridine-1-

carboxylic acid

1.67 ml (1.67 mmol) of a 1N aqueous sodium hydroxide
solution are added to 0.272 g (0.84 mmol) of methyl 3-
(4-amino-3-methoxybenzoyl) imidazo[l,5-a]pyridine-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 1is 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 collected, which
s0lid is salified in the sodium salt-2.55H,0 form.

Melting point: 226°C; 'H NMR (de-DMSO): 3.86 (3H, s},
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30

am no-5-{[ 1- ( 3- net hoxyphenyl )i m dazo[ 1, 5- a] pyri di n- 3-

yl ] carbonyl } benzoate obtained in exanple 130 in

solution in 30 nl of dioxane. The reaction nmediumis

WD 2006/ 097625 - 88 - PCT/ FR2006/ 000567 Q@& §§2§55;333557
% 29084AP262%Hd is then alTowed to return tg anbi ent

tenperature. The m xture is concentrated under
redpged 1af esayr e.7 Toe-7 esi duaH,s mhakeh. 2p-7n30 (1H, m) .,
di chl or ofet h ga c ghase (1% 5 ¢ashedg i tiy,a a)
I\ 8Quédils R dr%cg #?g @ 4 go%ﬁtﬁon qyaled over
sodi um sul fate and then concentrat ed under reduced
PLESSUL €. 1EEe residue is purified by colum

hy on silica gel, .elutio carr .
0Bt (4wAmhna-AFwREBPEFRERERYA PSSO Irk(1953J’/ BAtur me ¢

TEQrﬁQx}QZc”HcQH orange solid obtained are sallfled in
the sodiumsalt-0.98H0 form Melting point: 257C, 1H

VR (d6-DVBO) : 3.89 (3H s) , 6.64 (1H d) . 6,95
( iHsld)n:L 7 12 TudSL) 36E n, 1N 4aquee0s( Bediyn gygpoxide
8. 32 d H, oS T
cxahpabn 5% i Biwci#‘i. B B ) gent
a¢49l‘=1d\ﬂﬁ9 -Be mehdoxybepacatl) dmigesa i rPléEG:ﬁfﬁree‘s‘
124 b H0G1GRAPOURER 19feq GOET Axd I@I@al elﬂesmsi bed of a

el ow are 20 syntheS|ze by apani fi ' of
t méxsyrer f (REP7Bhal Ofr odpt (ﬁ?#ﬁ} E@f %ﬁ%
SHQ%Hah%QHt STﬁé tf&c@momm ﬁ.sr metarred ngmment

R R, R3 Sal t, Mel { t 1
Htfmﬁﬁrﬁ&k‘;?&herﬁz‘f AN L RET 1%%2‘% Shosfirptea 1ohder

2 rekiveyl SEREEDE . NaheBHREs 288 is dissclved in water,
waghing is carried out with ethyl acetate and then the

aquecus phase is acidified with 1.5 ml of 1N
hydrochloric acid. The precipitate formed 1is filtered
off, washed with water and then dried. 346 mg of a
vellow solid are collected, which solid is salified in
the sodium salt-0.7H0 form. Melting point: 306°C;
14 NMR (de-DMSO): 3.87 (3H, s), 6.72 (1H, d), 7.70-7.78
(34, m), 7.96 (1H, s), 8.18 (1iH, 4), 10.0%3 (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 functional

group present on the R substituent.



154 H 3-pyridi nyl
4- met hoxyphenyl

CO2H NHCCPh -

VH+

NH2 NaO. 55H20 366 157 H 3-furyl

296 158 H 4-fl uorophenyl
A'°w899629/97'i?c§2H NH2 Nal. 47HX 292 pyridin
CO2H NH2 Nal. 47H20 338 WO 2006/097625 -

4-chloro hen |

CO2H NH2 Na2.5H20 300 155 H
= 492 156 H H CO2H

CO2H NHZ2 Nal. 14H20

CZH NH2 Na2. 4Hg

Qgﬁﬂﬁ ; 230'5'557

89 - PCT/ FR2006/ 000567 | TABLE6XNHVE H CO2H NH2
Nal. 2H20 270 The NWMR data for exanples 152 to 161 in
t abl e 1 X-—are——presented—+n—tabteXretow S5 TABLE i
I X Ex. 1H NWR (d6-DMSO) 152 3. 85%2('H B) 6 6556 4H, Melting
EX-1d), 7.10-7°25 (4H, m}, 7.3 (1H, t),| 7.65-7.75 (2H, point
n, 8.30 (1H, d), 8.92 (1H, s)|, 9.63 (1H, |d) 153 6.76 ocy
(1H d), 7.09- 7 35 (8. n), 748 (1H| d) 7le6 (1M (
8. 16, 8.43 (14, d),| 6ud3 (&, ), 8a72 259
165 (1H, oy ¢gﬁ¢% 79 \LH ad), 7. 23-[7.506 [( ZH,. M|, 7H%§78'§3 268
166 {(1H, m),7-C®:81-8.42 (3H, H), 8.[58%8 (60" aH | ImP .
923926(2H n 973(1H d) 153 3.85 (13H, 5630
712 (2H—d), 7-I5- / . 43-_[. 49 L
1677 60-7 65 2 éMﬁ:Pm\ 0%511 NT(ZQH, é}%wsng 307
168 (1H, d), 74&0@12 (1H d 4- ﬁetﬁ?ox(y}H ode,| 8H26 |(1H, Ne), 295
0.82 (1H, d) 156 6.59 &1 d_)3, 7.08-7.10 (14H, ™,
7.11-7.25 (1H, m), TP¥6 s), 7.[88 (1H| d), 8.24
(1H d), 8.97 (1H s>) 92163 (IH, d)l 157 6166 (1H,  d)
169 |/ 13- 7&@(—;3%02{}7 7185 (HH S)| ofe 47 wfilH | &h.185186 287
HH; T O AL /J.I‘I, s 19 (J.I', S), 9. /7 (1A, dy
170 7. -OCH,CO,H H oMe'| NH, ['Na-0.95H;0 302
171 | (R) -7-CONHCH (CH,) CO,H H OMe NH, Na:1.5H,0 77
172 ] (8) -7-CONHCH (CH;) CO.H H OMe NH, Na-2.7H0 261
173 8 - OCH,CO,H H OMe NH, Na - 2H;0 313
174 7-COH H OMe | NHSO,M | Na-2H,0 321
' e
175 8-0 (CH,) 5-CO,H OMe NH, Na-1.6H,0 .199
176 (8)-7- oMe | wH, | Na-2.2H:0 244
CONHCH (CH,0H) CO,¥ '
177 6 - CONHCH,CO.H H OMe NH, Na-1.5H0 202
178 | (S)-6-CONHCH (Bn)CO.H H OMe NH, Na-1.2H0 268
179 6 - CONHCH,CH,CO,H H OMe NH, Na-2.5H,0 271
180 ] (S) -6-CONHCH (Me) CO,H H OMe NH, |Na-2.35H0 221
181 (8)-6- H OMe NH, Na-1H;0 244
. CONHCH (CH,0H) CO.H
The NMR data for examples 165 to 181 in table X are
5 presented in table X' below:




158 6. 60-

7.39 (2H, m, 7.16-7.39 (2H,

m, 7.36 (1H,

n, 8.03-8.33 (2H, ), 8.06 (IH m, 8.19-9.69 (2H,
m, 9.01 (1H, s) 159 3:95 (3H, s), 6.60-7.01 (2H, m),
fiot 8.20-8.33 (2H m, 8.26rArrARo62bb0567
ma,zgo%)fo "(félg 9.08 (1H?§533) 160 6. 61- 8. 0/%2(2H ,
7.17-7.56 (2H, rr) 7.56-8.01 (4H, m), 8.32-8.33 (1H,
M, 9.04 (1H, s), 9.66-9BBLELX' n) 161 2.74 (3H, d),
6.58 (1M, d), 6.90 (IH d), 761 (1H 5), 7.67 (1H
8—24+{FH—H—8-198 ;ni WO 20067/ 097625 - 90 -
PCTEJFRZO()G/ 000567 Exanpl 'H PR (de-DMSO)
2- Aﬁ 3 {Eg E)fh ”Pé)h%yehegyﬁ)lm dazabl,(5ua]l pys idies I1H,
car bonyl } benzoi'¢ aci d g SOdI um pﬁgrmsl d% 20
pel lets 4Aé, addel (810 9959 8 20( 18 nfibt )8 ot
2- benzoyl qm{nod)S {[1-(4- met hoxyphenyl)
Fidazot 5= arpyr T ain- 3- arbooyl } a B.06
RUEVEIS AP U 28 Bl A R e e L e
di oxane. |Thg, rmx,tweulsmeaabd @153 diLH), ux) f oF- 6438(1H a)
AP PG T S al al| owed o QoHet I N ¢ Ora-7.54
anbi &ht Peﬁﬁe?%f%'u hé’gméléﬁu#. sv"‘?akeﬁ up |¥1
di oxane gndHt hew , aeLeIiB#Te&ﬁvm(tZHrpm)assVu‘%ﬁ .62 (2H, m),
hydr ogengyl fatg. . They PLeci piiat aud,06yedsi §1f41|}1 e@qad
—therf—rrased—wtir 15 water —and dri ed. f q; N
yeI Lesv sql3i.@0i $3Hcot) ect-&88, (WRi c®) soti’d |{§Hsa1“ fieddm
[ he sodi Lmzﬂsa}n; 1—, ]gij—.l%ozflor(an I\AEjpmngpqum, sPO6L;24H9 .61
NVR  (d6-{DVBO) (3H, s 57 ,
7. 09-7 17 (@Hy m1m8 Ho(gi? TRLIVL .J}l ,F}\G )
B. 17661H,[:d52-8.84 (28, (1, d) Yy Q3H( 1K) .s)5. 8 692H, m),
1H, d) EBxa (2H, 7.96-7.97
B- (4- Ami n& gqngt%%xy(behzoyl’)l maazo[l 5- alﬁ)yr“} di ne-T1-
(2H, m), 8.12-8.16 (1H, t), B.
170 3.85 (3H, s), 4.20 (2H, s), 5.62-5.64 (2H, s),
6.67-9.59 (24, m), 6.82-8.18 (2H, m), 6.93 (1H, m),
7.49 (1H, s), 7.95 (1H, s)
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, 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, d4), 3.87-4.04 (4H, m), 5.72 (2H, s),
§.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 2.87 (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,
g), 7.92 (1H, m), 9.22 (1H, m)
174 3.07 (3H, s), 3.92 (3H, s), 7.44-9.65 (2H, m),
7.65-8.13 {2H, m), 7.93 (1H, =), 8.0%9 (1H, m), B8.31
(1H, w)
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
(2H, m), 6.74 (1H, m), 6.99-7.02 (1H, t), 7.74 (1H,
s), 7.89 (1H, s), 8.21 (1H, m), 9.23 (1H, m)
176 3.44-3.51 (2H, m), 3.60-3.72 (2H, m), 3.87 (3H, s),




carboxylic acid 25 1.67 m (1.67 mmol) of a I N aqueous
sodi um hydr oxi de solution are added to 0.272 g (0.84
nmol ) of nethyl 3-

(4-am no- 3- met hoxybenzoyl )i m dazo[ 1, 5- a] pyLi.Gifesd

Y BORGY 4TS HDt ai ned in exanpte 150 in 12¥§‘F%0$§0a66¥(?00567
mxture (1/1) of dioxane and .

at  refl )gfgeL42 hetir sm) | he. egaq;nmpnsrrﬁdsum-r% 92 (1H, wm),

concentrated under reduced p essux T due ,
t aken up .snvowgtg} A5 o, PaeEse S W?ﬂ 7 $6-7.98

(1.7 nmol})(2ef, mpotas:iss-lanzbyquemsulfate The

precrpitgie for Jal | of s_lgledd th g0 (1H,
hat & lg’)and ePﬁyl(ggt hcg)rS (éﬁl’ed ! O(£ %MB( a\# or ange
Solid is |anl,| acsad,(1hi eh, Eo: R RE éaﬁpfrﬂbd Bn2¢ hetd, d).
sodi um sa{l t02 155I—|;’)__19 fé))r m Melti ng poi nt : 226C 1H NWR

g6-—BMEO—3 86 oHt—s) WO—2006/ 097625 -

DCTARR200GY 0808637 621 LH3-8F, (FHoe)7, f11(91ri| 2%y (1H, ™},
71§|4 5)3 9433—72' (IP{ %))7 89EX1(olH| 19) {58, 3 (TH4a4d)1EB. 8P, 7.81
: : arrp
B- (4- Ami njot¥3i rre?)h'oxyb%?} Z'Bf'l 8:2f py'iai g1 %°
car boxyl i c(@agi @)1 51 m (1. 51 nmol) of a IN aqueous
Sodi_um nydrOX| utl o e agded; t.py 3 0971 (131,
'TTTD|)90f r?et:'ﬁ/ gﬁ&a(% deled; t-n, 30Qr Mgy (06921 ¢
4- ani no- ﬁ)neth@ﬁykieﬁzoﬁb)lﬁn%ﬁazb{}!h 5va)] pyeRdr nds g(2H, m),
car boxyl of *2% (the&i)ll’h@)&%m‘\)hﬁ 8 in 15 n of a

oddre \J/ 7 J} ot —droxane, adrl cnl or onet han and 3H, 8)
et Ha@fol . | THER -Pei8t (Bl i BmSPs3sT4r t Bl & rartbfent '

~ {enperat ufg gavar ah ghiy ang themacoprendy atedouridér 4b, 7.84
educed pressur The resj d i sspl.ve n ter

shing is (18 QT“S'$ 7,‘,&7',\%%!—1 fj ate &‘:écqéﬁu themr—tte
hqueeds phasa i@saciad| f3 eal V\ﬁ3tHh $)5 BnSbf(mH\I q), 6.71 (1H,
nydrochl ofic id. e eci,pi t at rred, |9§ f7| bgeg‘e@l m),
o Cnashi w vty Bha Chih df“ ed” 34

8.24 (1H, d), 10.10 (1H, s)

Example 182
3-(3-Methoxy-4—nitrobenzoy1)imidazo[1,5-a1pyridinev6-

carboxylic acid

1.64 ml (1.64 mmol) of a 1N agueous sodium hydroxide
solution are added to 530 mg (1.49 mmol) of methyl 3-
(3—methoxy-4—nitrobenzoyl)imidazo[1,5-a]pyridine~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 redﬁced pressure. The residue is taken up in
water and the aqueous phase obtained is washed with
dichloromethane and then neutralized by addition of
1.64 ml of 1N hydrochloric acid. The precipitate formed
ie filtered off, washed with water and then dried.
405 mg of a yellow solid are collected. Melting
point: 313°C; 'H NMR (3s-DMSO): 4.01 (3H, s), 7.78 (1H,
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20 yellow solid are collected, which solid is salified
in the sodiumsalt-0.7H20 form Melting point: 306C,
1H NWVR (d6-DMSO) : 3.87 (3H, s), 6.72 (1H, d), '

7.70-7.78 H, , 7.96 (1H,_s), 8.18 (1 /880567
(WPH?OE‘}‘/%"%%WI es 165 to 13 By carryi ngb%ﬁf%“zt“r]?e’
operation according to the preparation described in

eNanphess64 (1t he Honpeunds saflo géarralmf or Aulld | d1H, =),
descr i bed in table X bel ow are synthesized by

3¢5t i%h of the ester functional 30 group
present on the R substituent. WO 2006/ 097625 - 92 -
Pa/mF 00 0] ABLE X Salt Melting Ex. RR3 R2

=COPH H Ove NH2 Na 259 .166 7- com:he
ByOVecakRyingHCOW: 9 PBE SmEFatien 7- eEPRF4iBRe

%@e d\lggﬂhl%Qc%QZedl% 7e£mgsué ITRQhO)ﬂde avhn;wtﬁndm of
pyri

169 7- CON H
zenerngl) EomuplapitH o8N HE%S '\%élngacxre
(Rrrth LEINHGH( ©ki3) £ Rdrh +E Chiet NbRR NeEl shEOesterl7Qunctlona1

SACE L T T A
NHSO2M Na2H20 321 e 175 8-Q(CH2) 3-CO2H H Ove NH2

Nal. 6H20 199 176 (S)-7- +hhe 2 Na 2. 2H20 244
CONHCH( CH20H) CO2H

Ex. R R, Ra R, |salt M;iz;:g
(oC)

183 8-CO,H H OMe | NO; | Na 332

184 7-CO,H H oMe | O, - >350

The NMR data for examples 183 and 184 in table XI are

presented in table XI' below:

TABLE XI'

Ex. H NMR (ds-DMSO)

183 4.00 (3H, s), 7.32 (1H, t), 7.82 (1H, d),
8.03-8.08 (3H, m), 8.47 (iH, s), 9.75 (1H, d)
184 |a.02 (3H, s), 7.75 (1H, m), 7.78 (1H, s), 7.96
(24, m), 8.14 (1H, s), 8.30 (1H, m), 8.67 (1H,

m)

Example 185
(4-Amino-3-methoxyphenyl) (8-methoxyimidazo [1,5-

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) of (4 -amino-3-methoxyphenyl) (8-hydroxy-

imidazo[l,5~alpyridin-3-yl)methanone obtained in
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177 6- CONHCH2CO2H H Ove NH2 Nal.5H20 202 178
(S)-6-CONHCH(Bn) CO2H H OVe NH2 Na 1. 2H20 268 179

6- CONHCH2CH2CO2H H Ove NH2 Na2.5H20 271 180 (S) - 6 -
CONHCH (Me) CO2H H Ove NH2 Na2. 35H20 221 <

O 2008/ RB162R0 244 CONHCH( CER.OFH) CC2H R A ALY
exarrpl es 165 to 181 in table X are 5 presented in

T%QZ Yo ey own WO 2006689765 . - "®e - reaction medium is
PCT/ 0

06/ ooo 7. TABLE X Ex (d 165
FSBhrrady Ee'f?l?ﬂoer(aH ﬂypeﬁaggrfl% ngg%lH After
deIddfthln(lldf S)a 8.2yrHted), s®a3ZM 1rhyc§,3roggn¢erbonate

( 1 udl 166(:%ﬁ87$é 3&%1%1 En%ﬁz%&( ].Jl._é @;:trz.cﬁ@d( R ethyl

(é¢ttdﬁe 16Ths. 87rg@mﬂcs)ph@sgz @QF&1§? 51§9 @Qppgn)over
g&l§m5§ug§§% ”%ﬁdGC%%ééd%idﬁQd Ulder . Adducéad prHssure.
24 8.51 (1
g?-"lg@ (mldsae 3595P‘€8¥-Ifl§ f 7 33311"‘ %r mpoghaphy on
(4himd, g@@ 8. akﬂdﬁi%fgn Beiﬂg(chaﬁr1d§24 guﬁl with
dshcgl%o‘(‘%‘;ﬁ é? 538% 2219F my e z}‘ﬂ%g’fﬁ?&' pold s
7c6518c€éd(zhhem:,n§' BIRLY7 22(92%42 mH BMRD. Bcla%la()lH 3.86
t)...8. 4 3..85 (3H 260 (2 )
)(%E 5%4, Oi) HIQ g@ (g soS)izﬁ 913)( M, 5; ?123" m)
n§,68: ssmﬂﬂm m)7 49. 9317 - 99, 61%5 Elm Z) H, s),
1743219!& (§H d) 243.(8%, (3, 9).254.94084. @0, ( 1, n)
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
(fkamples7288. £3- 1881 (3H, d), 3.87-4.04 (4H, m), 5.72

(gy’fgdrrying out the operation according to the
preparation described in example 185, the compounds of
general formula Tz' 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 corrésponding halide.

TABLE XII

Ex. |R R; Ra R3 Salt Melting
point
(°C)

186 |7-0CCH;COREL H OMe NH» HC1 187

187 |8-0CH.COzEL H OMe NH» HC1 ' 216

188 |[8-0(CH,}3-COEt |H OMe NH-> 0.9HC1 174

188 |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:
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6.62-9.60 (2H, m), 7.42-8.29 (2H, m), 7.95-7.97 (2H,

nm, 8.38-8.42 (1H, d), 8.84 (1H, s) 173 3.87 (3H, s),

4.36 (2H s)96 g gg ng s), 6.40 (1H ), -6.69-8.26
1H, t 77 (1H,

&P 2Q°§é°?1‘r?5n) 174 3. 07)13 7 s),( 3.92 (5&/9@2&61#000567

7.44-9.65 (2H, m), 7.65-8.13 (2H n), 7.93 (1H s),

8.09 (1H, ), 8.31 (1HTABLR7BIL'94-1.98 (2H, ),

2.02-2.08 (2H, m, 3.85 (3H s), 4.21-4.23 (2H ),
5. 76-5 78 (2H )} —6-87—8-—2 — A TR
@:}99-;)02 (1H, t), 7.74 (1H-INMRS)(<567D§§O01H s) . 8 21
H 0-3u72s),
. m 1353 %% ‘3@ b 3088 oz P &P S480-@:72 8
PCT/ FR23®67/4G@0567(43, om 4. 7¢5¢ (2, @.847(92#4,(%3-, s), 8.21
5.90-5. b2 ( 16y 1), 6 70 9. 63 (2H n, 7.45-8. 23 (2H
796798 (2 20 (1
W d)|1R1.e. @SH(3§) kY, 7§ FiHmﬂ) g% ﬁ d {2H Q).
16820(%1H %$892H7 96, (2H5919.22 8284 ©lH, 6dys- 6 89 (1H,
. S 2 86.,(3
4 19- 4. P (1)h 7‘%(1‘.’1%( A I T S
7.144 ((jl (5111 ?fh),(iHas SQLH, 7mB9- 7. 94 (4H m 8 24
S), 17 Howt ) wy 3. 42
68 5. agjﬁ_lqsz)z](glunl: j ]281% gzﬂ) m) 3 551221459 (2H,
1H, s)|m 933 7395(3(% sm 4. 055 231€1+¢PHd)q 10t 1t (g (2H
$) 180 B.p2-3. f_|21ﬁ" rm 6'37@883214(!21114 m)1) , 6 3886 (8BH, (1H,
5) | 404411(1 72 (14, ) q(lﬁ d),, )
i 84 (1M sY: 04 D397 G, (Fa, Ty? 1‘8H125( 188 ™
1. 31 (3kp. 58, 9&387(133Hm s), 3.92 (1H_q), 6. 71 (1H
_)L%% (1Hz(%§H q é)lH’B $4:3 762217 9% 2H 49 . (31, =),
4.47 (2H m), 4.61- 4 76 (2H, m), 6.79-B.20 (2H, m),
6.84-6.88 (1H, m), 7.08-7.14 {14, €}, 7.95 (1H, m),
8.05 (1H, s), 9.29-9.32 {1H, w)

Example 190
Methyl 3-(3—{3-methoxyf4-[(propylsulfonyl)-

aminolbenzoyl}imidazo[l,5-alpyridin-1-yl)benzoate

0.17 ml1 (1.5 mmol) of 1l-propanesulfonyl chloride is

added to 0.5 g (1.24 mmol) of methyl 3-([3-
methoxybenzoyl)imidazo[l,5-a]pyridin-1—yl]benzoate
6 ml

{4-amino-3-

in of pyridine. The

obtained in example 111

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

organic phase obtained is washed with water, dried over
sodium sulfate and concentrated under reduced pressure.
The by
chromatography on silica gel, elution being carried out

residue obtained is purified column

with dichloromethane. 0.34 g of a vellow oil is
collected. MS+: 508; 'H NMR {de-DMSO): 0.96-1.01 (3H,
t), 1.74-1.81 (2H, m), 3.16-3.19 (2H, m), 3.92 (3H, s),




Exanpl e 182
3-(3- Met hoxy-4-ni trobenzoyl )i m dazol I, 5-al pyri di ne-6-
carboxylic acid 5 1.64 m (1.64 mol) of a 1N aqueous

sodi um hydroxi de solution are added to 5
|ﬂ9b??°6{3§ﬁﬁ4§y| 3- - 98 - 887 /Brdcbs}B00567

(3-net hoxy-4-ni trobenzoyl )i m dazo[ 1, 5- a] pyri di ne- 6-
carqexyhat e opf aimed 4. Exanpte 4m) p & AStwEL of(125 ™),

m 10 of di ne and 10 1 _of, pethanol .y The reaet igen (2H,
nediimi - 1% ﬂé eomagt ej?oc‘,mr oéf)' ke hégrﬁé amd t hen
eoncentImt exi, umders reduced, peessaras TRE rBdidue is
taken up in water and the aqueous phase obtained is

washed with dichloronmethane and then neutralized by
5 cRichnplae o¥915tg KM of i N hydrochloric acid. The

R dCi Eia{*?i{?n&or me i enbi | tyeachwofdn washeddingh wat er the
artd t he

n driéd. 405 of a yellow, sqli re
@SR A ONEREFRGLEEE N %&%ﬁ?iﬁrﬂ% %5% Ggounds of
Hef3H, Formula78I§leAE 2006/ A9760&801e 9BIII below are

CT/ FER2006/ 000567 ), - 1..98 (. s 8. +30{ 3t the
nf)lfn%l?ﬁ%lﬁ‘gl, g}’, %%‘%ﬁ% E%(’grrplaegdl%é:?]'}%g{nd 184
10 Gedypoundyiof oeterad SpemaifoAdaccording to the
preparation described in exanple 182, the conpounds of
general fornula It described in_table Xl below are
synt hesi zed by saponific%%?%ﬁ 8Ffifhe ester functiona
group present on the R substituent. 10. TABLE Xl Salt

@[-II\IELQSSE&(' RTRT Rz %51 pornt | (G 183 84LO2H H QGMf1ring
| point
{°c)
191 H Phenyl-3-CO,Et | OMe NHCOCH,CH; |MH+ = 458
192 H H OMe NHSO,Me 78
1383 7-COzEC H OMe NHSO;Me 187
194 H Br OMe NHSO,Me 206

15 The NMR data for examples 191 to 194 in table XIII are
presented in table XIII' below:

TABLE XIII'
Ex. 1H NMR (d¢-DMSO)
191 (CDC1l,): 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
(1H, m), 7.88-8.02 (4H, m), B8.20-9.75 (2H, m), 8.32
(1H, s}, 8.45-B.55 (2H, m)

152 3.12 (3H, s), 3.94 (3H, s), 7.4-7.42 (2H, wm), 7.48-8.03
(24, m), 7.90 (1H, =), 8.00-8.03 (2H, m), B8.14-9.73

(2H, m)

193 1.35-1.40 (3H, t), 3.12 (3H, g), 3.93 (3H, s), 4.35-
4.43 (2H, g}, 7.49-8B.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)

154 3.12 (3H, s), 7.34-7.56 (2H, m), 7.53-7.56 (1H, m),
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184 7-CO2H H Ove NO2 - >350 The NWR data for exanpl es
183 and 184 in table XI are 15 presented in table X'

below. TABLE XI' Ex. 1H NWVR (d6-DMSO 183 4.00 (3H,

s), 7.32 (1H t), 7.82 (1H d), 8.03-8.0 0567
Y 2OOEAP9R§259. 75 (1H, d)” 9814 07 (3H, er7kkads/00
(1H, . 7.78 (1H, s), 7 96 (2H —m}—8-44—(IH—5)

Y O LTy

8. 30 (.Lyl:%mle%. 672 LHy . .80 Ftaple 185.91-7.92 (18, m),
'] - -

4- Ami no met hoxyphenyl ) ( 8- oxy| m dazo[ 1,5
| pvri Pnig- W%pwﬁghg%né';ﬂ%ag’(l_i 43—rrrot ) of—cesTum

carbonate and then 0.05 m 25 (0.84 mol) of nethyl

i odi de_ar g dded to 0.22 g (0.76 mmuol) of

(2= t hoxyphenyl ) ( 8- hydroxy- i m dazo[1, 5- :
oy« (B §3 3Mpkhoryhardriprobyiisnd § ony REFESI L 96
-, PCTIE 0g/ s2X h8bhhadik adid of DVMF. The

r ey ?EﬁR%rQréSi 8%?21%% ?:Igldgat anbi ent tenperature for
4 hours. After addition of a saturated sodi um

hi’dﬁoﬁlﬁngﬁ' bgnahe ag@kBLEOsodiien I Bgdrioon depdselmtson are
extracted with ethyl” 5 acetate. Th gani,c _pha -4-
obddprAedo 9 -ddi & Q\;q/°e7r W Y s'ﬂ??%?ﬁé gno‘% (& %%t.hctxy ¢
C(PmﬁEBbng@d fu:ag»en aﬁﬁdm @cénmoeés}mdaszl_ .r-‘esalomérl j&in-1-
purtifie col unmn_ chr omat;ogr aphy i cargel 20 ml £
eYEbLSH‘zB@?éﬁg c%iF ?Jé%lé(gut tl\?lvl t h dTlgﬂleo?gngt hane chgfg 03
oheahanrangyEhee| teactbbndmedivg cbt | BEREGS @h ({hg~ T°F

PRLALs é%%%ﬁﬁ%%’@é%ééﬁ%?éﬁed Bndbr (3Bucs}, pde@EufdH, The
sy, 5.80°(2H " m, 6.69 (1H m, 6 696 72 ( hase
7resifugy {8Htaken 7upg {'IIH,Wr%:)e,r # fﬁ}% ag’-jecg_lsz 4P
( LB ADhed. 125~ 28 d 1k t 1) dishExaopkebates peutgalpged by
carrying out the operatjon @Ceffihidrideacid 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 1is aalified in the sodium
salt-2.1H,0 form. Melting point: 145°C; 'H NMR
(de-DMSO) : 0.96-1.01 (3g, t}, 1.71-1.83 (2H, m), 3.16-
3.19 (2H, m}, 4.00 (3H, s), 7.33-7.70 (2H, m)y, 7.36-
7.38 (1H, m'), 7.52-7.97 (2H, m), 8.04-8.07 (2H, m},
8.27-9.85 (2H, m), 8.44 (1H, s), 8.64 (1H, s8), 9.25
(1H, m)

Example 156
3-{3-[3-Methoxy-4—[propionylamino]benzoyl]imidazo[l,s-

alpyridin-1-yl}benzoic acid

The compound is obtained by operating according to the
preparation described in example 195 by saponification
of methyl 3—{3-[3—methoxy-4—[propionylamino]benzoyl]—
imidazo[l,5—a]pyridin—l-yl}benzoate obtained in example
191 with 1N sodium hydroxide solution. A yellow scolid
ig collected, which solid is salified in the sodium

N 1
salt-2.4H,0 form. Melting point: 145°C; H NMR
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preparation described in exanple 185, the conmpounds of
general fornula Iz' described in table XI| bel ow are
synt hesi zed by O al kyl ation of the corrpounds of

eneral ,20 formula Iz in th nce KA ddyR00567
BORE(R°THP of the corregﬁgndl ng haI i d %ABLEm
Ex. RRL R2 R3 Salt Melting point (O 186

7tQCOREMEt H @1 Ne2 HGH,187) , 187 46-QG132C0PRH  HMWe 4. 03

HCL1,216 8., 8; Et B2 QPHCH)1748 .43
ﬁgé{'s &Faclniﬁ/ei ﬁ%%l ga%gzo 1462é 25 T e
NNEE dab ), fBréexabBl ew) 186 -£8 134 a3 {18 .95
@%? ed in table XII' bel ow W 2006/ 097625 - 97 -
PCTI'F

006/ 000567 TABLE X/ 1' Ex. 1H NMR (d6- DMSO) 186
1.31-1.36 (3H, t), 4.28-4.35 (2H, q), 4.49 (2H, s),

G xlefhir ,._691§11H rr), 7.50 (2H, m, 7.94 (1H, s), 8.21

IH, ::% é[87 2 3 t 7% °
gszqqldyq)o Bh38 5IIE %‘Eh ﬁ,ﬁ“d)lglggg&g '%gé_'%@zfn%eé— écgﬁt r
EE@6-16. BT {1dl, by nkhe 7p08xImdSy( gnmﬂ:)xllptggn( mqthmd

7.82 (1H, s), 7.93 (1H, rr) 9 28 (1H, nm) 188

1.10-1.22 (3H, t 2. 05- 53 2,59 H,

MBS 398@t¢éH(NB§) P3ays- @613ve(1 cql)r?d Vil ﬂ(zszp 3600)
tareg é%téan:LEﬂleQ}d 4118. c%% 021‘% ggalaﬁ.lgg-g&ﬁ&ldlﬂ-l for 2
9h<2L5r® AF (81" M f§)9 shigl: f‘fa‘ % g)e éﬁéglbig%in' the
(bht g 3i89 fShbved, add47theH, pih;a.;ea para. 7eipgpd and

n@ho:?o&&h?yz%r(l '3 rT:)LGO ul of binding buffer (40 mM Bis
Tris buffer, pH 7.0) are distributed into the plates.

Dilutions of the compounds of the invention are
distributed into the wells in a proportion of
10 pl/well. 10 pl/well of b-FGF {(Amersham ARM 35050)
and 10 pl/well of FGF R o III c¢ (R&D Systems 658 FR}
are subseguently distributed. Afterwards, 10 pl/well of
1257 _b-FGF (Dupont NEN NEX 268 - specific activity
> 70 nci) and G50 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 107 M and 107° M.
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6.84-6.88 (1H, n), 7.08-7.14 (1H, t), 7.95 (1H ),
8.05 (1H, s), 9.29-9.32 (1H, m Exanple 190 5 Met hyl
3- (3-{3-net hoxy-4-[ (propyl sul fonyl) -

am no] benzo dazo[ 1, 5-a] pyri din-1-yl)

G“l?qﬂ5/927g2%nnl) of i-pro sul f onyl EEH?QQEEUG/OOOSST

added to 0.5 g (1.24 mol) of nethyl 3-[3-(4-am no-3

18 pexybgnzoyl )i m dazo[ 1, 5-a) pyridin-1-yl]benzoate
égﬁﬁﬁr“_ ﬂggle 111 in. 6 mf(ﬁtﬂ)rlég 1aN& on the

r%ﬁE?FBﬁ nefi s SERFRPL: Lhbieh nperature for

18r 61 fpera bionc ang e HUVEG un@suSreagcﬁafpieg%ﬁré!Fﬁﬁ% or

rggidug ?btglneg bs taken up in dichloromethane. The

1 At c phase obtained is washed with water, dried

over sodiumsulfate and concentrated under reduced

PLESRHY €- 1I‘E§sr Q%'afilé%notiiﬁnrﬁCLal)s 6 | Ebadelywtohuano ul
ronatogP

on silica_gel eIut on b |ng car :

o‘ef \mtrfnchmﬂ%?fomet haﬂég £584 g ;I‘éh om%é#&%a i
2ppepliyected. Ms+: 508; 'H NVR (d6- DNBC» 0.96-1.01
(3H, t), 1.74-1.81 (2H, m, 3.16-3.19 (2H, m, 3.92
(3H s), WD 2006/097625 - 98 - PCT/ FR2006/ 000567 4. 00
(Bhbea)latio83- AF3 E2Mrieyl 7owB-7.i31 (&H, pyoportion of

3: 03-.8. f@4o8m§§18m85 (88, FCS +
n?é g&ggéé%@/@/wgﬁés%ﬁﬁ%@Sﬁ% 25 (1H, l\/p 5
Exinplusandnet ¢ pe@apync&GR g Oper ati on
according to the preparation descrlbed in exanple

190, the conpounds of, ene I he. | |

t QBFBbXFFPnbe}%Wcﬁ‘Fgleégn?ﬁé&3 ?;Cgul ?on;cl%ét’l on or time
agpbatired dbrt ke b&ldﬁwm@umﬁhaﬁegeneral formula Id.
TABLE XI 11 Ex. RRL R2 R3 Melting point (C

The products are dissolved and golutions in

DMSO/reaction medium having a final concentration of

1 pM final to 1077 M are prepared.

After adhesion of the cells at 37°C for 6 hours in the
presence of 5% COq, the medium is -replaced with

RPMI 1640 0.1% FCS + glutamine + HE.

For the derivatization, use 1is 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 subseqguently 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 pm).

In this test on proliferation of endothelial cells
induced by b-FGF or a-FGF, the compounds of the
invention demonstrated a specific activity of between

10°* M and 107° M.
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191 H Phenyl - 3- COREt OVe NHCOCH2CH3 M-+ = 458 192 H H
OVe NHS2Me 78 193 7-COREt H Ove NHSO2Me 187 194 H

Br OV NHSO2Me 206 15 The NWVR data for exanples 191 to
194 in table XIIl are presented in table_X L1l ' he .
WRBREORV P76 1H NVR (d6- BO8Or 191 (CDCE §T"FR2‘P°4/%°557
1.24-1.29 (3H, t), 2.43-2.50 (2H, m, 3.91 (3H, s),

3.96 (3H, s), 6.28-7.18 (2H, m, 7.40-7.46 (1H m,
7.88-8. 02 4H m, 8.20-9.75 (2H, m), 8.32 (1H s),
Exppmlesi¥dH ) 192 3.12 (3H, s), 3.94 (3H, s),
&édglﬁf(iﬁglagenéaﬂs-ﬁsnoeit(:aH, m, 7.90 (1H, s),
8.00-8.03 (2H, m, 8.14-9.73 (2H m 193 1.35-1. 40

(3H, t), 3.12 (3H, s), 3.93 (3H _s), 4.35- 4.43 (2H
MDhe 7.4818. 15ré2|—|prﬂpar'b<356ba/ 66:1:(%11?31:111%: OZ”%E‘PI, each

(%lg?n%o 193‘7%%% gr)e%& %éc}%’ét ?@E%Qh@@e(%ﬁt SailP4c3dlldgen,

2006¢ 037685 weldy cuHoHF EROG08/ 0G656 PR @w@?éﬁss TE20)
? 50! %ﬁgg(flﬁ_la@ﬁlggl 9&1?.1.131%8(5]1'}’6 ﬁ)(groQtBG faki,015) reduced
e
Fq5e130 bt TRAGEAR [ (BTORPI TR ARAFI ndfhessdippen  (Rat
|'ﬂ&ﬂBZOE:b,15a@]eﬁlyrl diypd - yli)belﬁbmt@naC|Wf—5<Hnﬂ0TM 3p4g36) .
ueous _so 0 F tHdu

ASSSLESLE QIR CLOKRSB Sl 38 9o aded v
[(propyl sul f onyl ) am no] benzoyl }| m dazo[ 1, 5- a] pyri di n-i

s¥hiRenzopie opiainetidn exanml e dffyam 2@l of 018-10€,
met hanol e reaction nmediumis heated at 7QCeL85tﬁe11al
heapsadad Biwde dGifentPat )edoﬁn(?&rq’l&fucae%r%r essur

The11kes|mhuer) s arakefnopul atwdt ext and xhéanlpeailde/ in
pQOD nl of EBM medium {Clonetics C3121}) + 2% FBS + hEGF
10 pg/ml for the HUVECs and DMEM + 3% FCS + 2 mM
glutamine + 1 mM sodium pyruvate + 1% nonessential
amino acids (GIBCO) for the PAECs.

Stimulation is carried out with Db-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 before observation
under a microscope, lens x4, and image analysis

(Biocom, 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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obtained is washed wi th dichl oronet hane, neutralized
by addition of 1.4 m of IN hydrochloric acid and
then 15 extracted with dichl oromet hane. The organic

phase obtained is dried over sodi um sulf ﬁ%q, 000567
@@n@@ﬁ?f%ﬁ"e‘@s under reducédifressure. 8&@/ g6/

yellow solid is «collected, which SO|Id IS sallfled in

t G woo salt 2. 1H20 form Melti ng point: 145C, 1H
i 0203 i 2H,
m migg%gééﬂs L) ’n.n7t§% %.oggegZH

, 7.36- 7.38 (1H, , (.52-7.97 (2H m, 8.04-8.07

&#é%§2ﬁ9 %%{fig §%%&gfgd”kor8tﬁ@ (e 10pmehtbof Idhronic

ar{fzta[r@nammxshaeﬁﬁﬁépu @rﬁgﬂfhn%o]fBSHE‘B;frP]leadfat}br[ﬁ“f or
aﬂb]%gyr |gﬁ@b;1§b} tf%{iZQjKé a@éﬂe:ﬁ@pﬁh'téﬁt coffpaaldd stL:mors The
ai ned agperati accor 0 re |
ke | Rl Here8 1, Aok pess e PRpe ily che
%éﬁfﬁ&dﬁet hexey - 4p[aphoﬂlbgm§claé.m n‘o}bengéyl Jbut also the

im dazo(L],L11 t_1a%§yr| dip-i -yI obt@%ﬁble for -

th I sodi Ui r0XI de . solution. A
yattm:ssihlmgsamscbmne@réﬁ Oﬁhfiéﬁ S4PEASPs salified
in the sodium salt 2.4H20 form Melting point: 145C,

1H NMR WD 2006/ 097625 -. 100 - 0 0567
(Be= DVvBOdel . ogescyabedy by, f%%%az%‘@ £fo3 3t
(Szb* SPETT, 3098555 URH, )4, 7N88- 8, 38>£( 613,469-, 143724)3 makes

911@5::05&;,%15) o L%‘ Briggmé%!s'é ?h‘eé%é&a'é Hpsble of

bhadhin gt 10g t biee pappeaednrecept gpglpganS&S| ‘nc by the
proximty scintillation nmethod 10 NBS pl ates (NBS

plate 96 well solid white Cornin 36%9,
The animals, nonconsanguineou white

approximately 25 g, are anesthetized with sodium
pentobarbital (60 mg/kg; Sanofi Nutrition Santé

Animale) by the intraperitoneal route.

o

mice weighing

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

oil (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 vein. The animals are subsequently placed

at 4°C for 2-3 hours.

The skine 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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are coated with 100 pl of 0.1%gelatin per well, for 2
hours at 37C. At the end of the incubation, the

coating is renoved and the plates are rinsed and

t horoughly dried. 100 pl of binding buffe [

1O POP8/PT§ER | pH 7.0) arel@fstributed Ihgéﬁ&ﬂ]ﬂs@oﬁoss?
plates. Dl ut| ons of the conpounds of the invention
Q{lechfgtsgfé@gpd | Qbor;Me N®JHED i, n al pnopoEDTAn of 12 10/ml
pl/well. 10 pl1/ - FG- (Amer sham ARM 35050) 20
RRPAP plﬁ%l? \oﬂﬁ ‘#’E&'E R alll c (R&D Systems 658 FR)

are subsequent ly distributed. Afterwards, 10 ul/well

12 E t
gy §EA .5 A VB pPEU U0 2 spic ek manmiacs {ymne
cmm:ee) aaeeaddre@trﬂfelgyﬂdat @t s 3RBRed fEPTa rv®i- The

S angde i s ub al 6@ HAR S @tz 38 Wt:éhlulose
shg'gé)excﬁl usi oéﬁ oégfl gi?@@g{r t he_end dc;‘l:)?-ﬁt he i ncugg{i
i Vi

taretate e MEMPEAASEn a T br SBEEERFRR uETRdi b

COML F o NSt binet £er Khb- 3©2E|nnEr)aga'ﬁlmstcorq:)ou¢msnme red
the jnvention deponstrated a specific activity of
b%%?e‘éﬁa‘ibm? RFEnG°10-9 M WO 2006/ 097625 101 -

PCT/ FR2006/ 000567 Exanple 198 Effects of the
COMROUOS, ol 108 Tl da Qi { Nend! Brlf Clalight 0bf_ the

Ver sus g/m of b-FG- or £
wﬁdnuk@maplaaldestl(@alwmr | Al SRR eaggﬁfeéﬁ\ﬂe(sﬁjfﬁb ©
u{heo{lgsgégtonectl n solution (50 pg/m, prepared in

PBS)/well. 10 Inoculation is carried out in a :
proportion of 30 000 cells/mM/well in an RPM 1640
Nede Uetul®Y FGS +exptegbatiamimeneanepal e SECG 35E). The

?%ﬁtgerenégguggkwg@nl%h%a@@d%ﬁéngréutéggéd5&@£K2anthEOVA
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 Passaniti et al. (Laboratory

Investigation, {199%2) 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) is
added, in a proportion of 300 ng/ml, to Matrigel
(Beckton Dickinson) maintained in the liguid form at
4°C. After homogenization, the mixture (0.5 ml) 1is
injected subcutaneocusly into the base of the back of
female black mice (C57/Blé6) weighing approximately 20 g
anesthetized Dbeforehand with sodium pentobarbital
(60 mg/kg; . Sanofi Nutrition Santé . Animale)

intraperitoneally. The animals are treated by force
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15 required for the cells to adhere. The products are

di ssol ved and solutions in DMSQO reaction nmedi um

having a final concentration of 1 uMfinal to 10-7 M
are prepared. 20 After adhesion of the ceI

R 29084APE52H the presermce®F B% Co2, tAe @82%&000557
replaced wth RPM 1640 0.1% FCS + glutam ne + HE. 25

Fﬂéecﬁ{h@g deh'E‘t‘.éfri ZAtdHps, USRei miredeyrasageiat avesthetized
con 1% as _positiv , 16f

i S Gl Oforthe TRdRES 4 pfRERAk; 18] JHRESY, et
1ﬂmg/m afage FGF. uhe:ubamaiut@tmmuémﬂfyr@ma%d in
OUt?%ﬁlg £é£g£8§4 Qogk%(g%&ﬂﬁi&ﬁé*ﬁ?@ee@élé&@EEQ(aaarded

€ 5econ s are rinsed with
PBS> aed) 2@@m|t1@¢ Srppsilemard 2FRNPRREPIZARHSE 0T e§S52Y

ﬁflﬁﬁﬁoﬁn @ﬂﬁngf%hdrbﬁﬁﬂrléﬁkﬁbﬁe ﬁtﬂypﬁ&rrﬁédlnut in

this test on prdliferation of endothelial eIIs

i rdesd B9 baPePtdfYa- AE® e]c‘g‘rﬁﬁj%s At hethis, the

| DYSDAteA deyFeisiliontzad aaé@ecﬂfzgemeﬁl vivithhf bellheegnase
5 Ma 9

{p;= s 00 .00 2 ERRRnTE o AFter LReriziingine =

i 8507 gr doF Tie migl s ahe prpparetapy disstdisRATIR RREo the

e@%#leeha%rskéﬁgsg%lllve@& oggat 1Cel imyar eoEat ﬁml buffer
agen,

cultureS|des

u:@ktﬁs@hngs%w) caClep & ™t Maftts gRd rﬁt{l cglyegse. The
(gheuhh f%ﬁt OTDNEdUQQéseMM rigel :mBestieadD adidimgpn a kit

LR kb R 258160 L0 B bRP! LA dups g cne

pilaseratt3dasf of theosuppliEgEran vein endothelial cells
(HUVEC ref: G 015-10C, Cascade Biologics Inc.) or

porci ne aortic endothelia
The results are expressed as mean values (x 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 subsequently
sliced using a microtome (Leica) and stained with
Masson's trichrome stain. The neovascularization of the
granulomas is then evaluated. The +vascularization

levels are between a value of 0 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 pharmacelogical

agents capable of modulating the appearance of the
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15 cells (PAEC) are inoculated at 15 X 103 cel |/ well
in 400 ul of EBM nedium (C onetics C3121) + 2% FBS +
heEG-F 10 jig/m for the HUVECs and DVEM + 39 FCS + 2

v glutamine + 1 mM sodiumpyruvate + 11, 2 '
A RQ0BCPIBTT BOO) for the BRECs 20 Sti RALALTALL/SB0s67
carried out wth b-FG (TEBU Peprotech) 10 ng/m or
a&gi: c__{élf@g,{f ﬁe @&:ﬁﬁh&:alﬂ)?nghhmlclaﬂi the txpn@sedc'ee%)@Pment
absence of the products .of the_] 37 r
BI6 t he™pFBsend apg\ég%ﬁtn%? gg{ houszs gsDt he

cz&lé@tmméededmthso@hm i pentpbaabdtailt h (60 mg/kg;
NPOLL Smh&g@&sﬁe g%‘i{éé xRS ¥t i10fk rafiOlt dheally. The

I mage anal ysi s Bj ocom h
\msucmatabamoesgebitmh@;i bYD SEBCUTAIRN FRjection on the

m&’g%gies'rrﬁaus% VikiQs nﬂﬁﬁgd &1 DbsFEn @ prEﬁErt&bﬂ of
conpounds he 1 nvent

nstrat d a
LoDy oL I RATE 105 CRF ang ‘e bhrkasated
-dd0By - RECTEORRO6£80a36F . Exha’pls:LQeO cmbde:lheof tumors is
i nfl ammat o angi esi h u |
i CEFRYLT g‘y’f' f”ﬁ%?c ve oprrze%t agggcﬁggnﬁ%%ge&ﬂ@ﬁ volume
i 1d | a:mi‘amiraytaﬂ seasmg, theh Bermabamat HH/6 HPr Ay % & Ge) 1/

| B - Put al SQe%QésEBEsde‘t‘.%leOp@%:‘HaL{gsts0|diﬂatﬁél'ﬂ@fs afile ®;
forrm |on of w vessel s makes possible not only the

peepresoRt Bf that ABRs4RERI LRTEHEE -but al so the
transportation of cytokines responsible for

t abl hi th h t f t I
GRS FERHIEE @RS PRt RARR P Hoy PERS! %%%%%fpgﬁ“f S, The
@l £ £2rdncéB. b8t wppn tmsgr@m-)s i@ st e$teP oLkt | ang ANOVA
%gﬁm@@&f ol O?u‘f&!etﬁ:geg]t secapade Qhichd t'mﬂ_dui'éfbﬁgnce

e appeara ce of ‘angl ogenesi s.
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 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), 339,
pPp. 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, (19%5), 886,
Pp. 4486-4492).
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The ani mal s, nonconsangui neous white m ce wei ghi ng
approximately 25 g, are anesthetized with sodi um
pent obarbital (60 ng/kg; Sanofi Nutrition Sante 20

Aninal e) by the intraperitoneal route. AnpailpRo3dyodods67
%398&/8#@% back of thé ﬂggsé' by inj egt‘ir?]g 3 m of
air subcutaneously. 25 After waking up, the animals

receive a treatnment, generally by force feeding, and
r ive,an injecgtion of Freuhad' s agfmvanktered
(]%lcogr%/}\{/?th 05%96 cr%%rol%gp%?i?& gma) into the rgouglh. c
3ntSevper Yayseablpr t@ hdahke FEngddyidfesthelP280E ©
afyl o Pl acach Q3 acheahiend: #l abkeat Ai%iio&h@aﬂlyofby retro-
r
it

d (5% n 10% gel at i n, oA Y O
gkl PRRELEReand: FPBol Vet T TRT S AT ahg piacbiets

supsaauephivenl aseda hemd€ollogy?2-Aitumated 38aThéneki (4s9™
ar e subsequent remaved and ' L .an o aboRBCise,
o T °§ﬁ’€t?ti@%ng&gg’é’%\%&'ghe‘ggg%’é Portbise
Erecede) n 1. 8Untenf di géesicon bifdrediyponm wp reversible

0 iz 104 pdR 06/ 090564 rdisti Rieithi®i $ ot
Kokt ' Bl et oo o
hdays . afhersthen adaimiet r@tdem wid qf%g agin: (gphuction

NaOH hdheev 81 SkENgi2ER16€RhEI Hugedlat s2@F0 59 -fsr )10
mn. The supernatants are filtered through 0.2 gm

cellulose acetate nenbranes. The filtrates are read .
iThe SHEEHLARBOt soebeding 488 nohegainvenhiear nphe thelr

red, ogalipration ser) Y P! &f Se@f By the oral
s?%h’l’%ﬂ% tb(l’?e ?/n]%e#%ﬁ?r%%pt ]ﬁ;e gra‘ﬁ{}?or_m and the 4

aroune dforst & ndafter tigesreasment t RelpgshRGUn 1y AaYs
ThesLESU! T SHAr e QMRIEeSSRd--AS dFean oml uesafb&EMtinThe The
experiments are carried out on batches comprising 10-12
mice and the results are expressed as a mean I 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
possible to demonstrate ‘the involvement of

proangiocgenic factors in these pathologies.

The model of laser-induced choroidal neocangiogenesis
described by Rakic J.M. et al. in Invest. Cphthalmol.
Vie. Sci., (2003), Jul., 44(7). pp- 3186-3193) makes it
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di fferences between the groups are tested with an
ANOVA followed by a Dunnett's test for which the
reference group is the "solvent control” group. 20

The conpounds of the invention are active loos67

MOuRBOA{OYBRES of 0.1 to 304§ Kg. Exanpl & P@%%%ﬁo

of Matrigel angi ogenesis in the nouse 25 The nodel
gRsdddidiad s P@&&a@n tphah:malcolblgakumrlat eggnts capable of

a&%ﬁa St Che BT A AT bR EAPR A e e e St

nmodul at i ng the appear ance of the angi ogenesis 30

eci I Ly = r is
s@’ rH_&Q roportr on o‘?e‘goo nl% é%ﬁtﬁr%em jection

|na

Im, 't gel
(CB'eclétV@rrtDr insBrg it E?uﬁ’éésr n2Efe "T?+ %‘5 SR @ 1®
At‘%op“iféa%ﬁléwﬂaeﬁutiahl o &aplaaxt uppl(la-aalm, iznd three

i nj ected subcut aneous t he bhase,of th c
I SIGRS c2BPafR9f c%r?‘é‘%’ % Whi A" Spprs: ox%mi;i §oon
2Axger anest hehhzedspetor elia:raad \Aiztatme;z:em und0 pm; duratlon

pen barblt (69, my/ Nyrdd i opg Saghs ntl
Ahi G n%?% foonlglgliel lc a%lma s are tresa?%ge Y

bqowfe):r@cé WUIZO@61@9§625 - 105 - PCT/ FR2006/ 000567
feeding. After 5 days, the mce are agai n anest heti zed
and the skin of the base of the ba sre ved. at

t¥h sdayagbatere §BEl M2 \?%edlsf?%rr na) the &yes are

Vé%%'iéﬁté@t | gAdof fikedgr dmul aima mfefeen'/al crameahnlng 3.5%

(awar ded scores nd the ! s ,
R Shhio PR G BF<OA | 1 e Loty Babgrpories
sra&pequ:eméy caﬂ.nnedsautandr fmderl iy gr}mlr‘-“r yjgrogen so

t e e W PSR .
ges%?éévmgl%g ?I ggéﬁ‘égg sebé%ﬁ% %Sg{%@g?C over ni-ght .

After centrifuging at 10 850 g for 10 mn, the '

SHPE! MY i dSl dheevhdedland ddtd orpelvhet dnsantified by a
rggagggégggvenm%r%hg%etrch%g%Jf(”hlch makes it possible
to evaluate the thickness of the network of neovessels
present in the choroid using a computer-assisted image
analysis system (Olympus Micro Image vergsion 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 of this same pigmented
layer in a region adjacent to the lesion (C). The
results are expressed as mean Vvalues (+ 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.
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containing 1 mM CaCl2, 1 nM NgClZ and 5 nmM gl ucose.
The anount of DNA present is neasured using a kit
(Cyquant-GR(r), Molecular probe) according to the 15

i nstructions of the supplier. The results
A RAELRO &2 hean val ues ¢ 38R = The di ??Fg?g%%%%s/oopsw

bet ween the groups are tested wth an ANOVA foll owed
by a Dunnett's testwHar Wi CLATMED diSsr ence 20 group
Is the "solvent control”™ group. For the histol ogica
studies, the granulomas are renoved with the nuscle
and t e skipouitd xefl Hboemalghi: in a 10% f or mal dehyde

'sol ution and enbedded in paraffin 25 (Enbedder

Leica(r)). The granul omas are subsequently sliced
using a nicrotonE'(Leicqi and stained with Masson's
trichrome stain. e negvlascul ari zation of the
granulomas is th
| evel s are bet
The conpounds 0
route at doses
Model  of tunor

ﬁ of 0 and a value of 5. 30

tion aremactive by the oral
- anpl e 202 35

¢ nmouse This node

; i cal (f}agent s

capabl e of nodul ati ng the appgar giice™sf the WO

2006/ 097625 - 106 - PCT/ FR2006/ 000567 angi ogenesi s

specifically induced by tunor devel opnent. C56/B16

m ce wei ghing approxi mately 20 g are anesthetized

W th ﬁodﬁun1pentobarbital (60 mg/ kg; Sanofi Nutrition

Shit & %ﬁlﬁals) intraperitoneally. The 5 tunors are

establ i shed by subcut aneous injection on the back of

npuse hewis-Jednt Coh ! Enien 53 Pe pPOr tdwnsofposd vdck@b of the
cel |l s/ nousSe. After days, the mce are treated
by foré@lﬁééaﬂﬁg5'?EBY§¥§én8F thgepﬁﬁgngﬁs %easg?gg$gen

twice weefslysf claltigetaystamd elme dikwt vafimel of 1 to S

carbon atoms, a hydroxyl radical, an alkoxy
radical of 1 to 5 carbon atoms, a -COORs radical
or a radical of formula:
e -NR4Rs
* -NH-SO;-Alk
s -NH-CO-Alk
s -NRgs-CO;-Alk
s -0-Alk-COORg
s -0-Alk-NR4Rs
# -0-(CH:),-Ph
o -CO-NR4Rs, oOr
e -CO-NH-CH(R;) - (CH2)n-COORs
in which:
e Alk represents an alkyl vradical or an
alkylene radical of 1 to 5 carbon atoms,
s n represents an integer from 1 to &5,
e m represents an integer from 0 to 4,
e 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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10 is calculated using the formula: [rz/6(w x 0)2 X
wW2)) where W represents the greatest dianeter and w2
represents the smallest dianeter. The results are

expressed as nean values (t SEM. The 15_dif, 7
e REBA/PHESER oups are testédlwith an AI\IO&%JI'/%%| 0\@3056
by a Dunnett's test for which the reference group is

the "sol veni, ceabrekengoua. Hdrsgeapouatdsm ofort hen alkyl

i nvention are_actjve_.b he_.or al 0 e at doses of
0.1 to 30 n’@?%‘?a%x%ﬁp%/e'gaoé ?Fggﬁ 8%8#%fonbopeni a 25
Thr onbopeni @, r ensprssentpat hal ohydregemhi @tdwmw an  alkyl

ef fective treal ment s exi st agard, fi{QM 466msT dasfdisiaaical
of platel etr%%%%%gt ?’gt )éLs %%dgt hraonbopoi etin

(Kaushanskyof KfermehaEng. J. Med., (1998), 339, pp.

746-754) . 30 Antdganssgrghenot herapy constitutes one
of the major causes of thronbopenia. One of the

agents of themttHer@s, carboplatin, has been widely
used to i ngduce-Alwambgrenia in the nouse and to be .

able thus to 35 characterize the effect of conpounds

capabl e of *inpr ‘in%rthe | evel of platelets, such as,
for exanpl es t+CHyHOpeirslin (Hokom MM et al.,

Bl ood, (1999). 485- 9640976@6i0onall
T07 - peTt FRB0obsBEGREY 4108 %?é%yjéchgébo Patis ﬁ?gmz

adni ni st er egubsRiFUBERI PEnORS PI PR FEARR RAUFRY

wei ght of 2018geA bhoedssanplicoxy twkdicgksiodicallgo 5
by retro 5 orbjfal puncture.,an e | .qf R i
circul ati ngCﬁF%PBI e teg%bﬂédlr%;éqgaﬁesna‘f% ooy ¢ e
aut omat ed maghda€éinobB9&bofreem Mel et - Schl oesi ng

Labor at oi res, Cergy-Pontoise, France). Under these

conditions, reversible
. R, represents a hydrogen atom, a halogen atom, 2

cyano radical, a -COORe radical or a radical of

formula:

. -NRsRs

e -NH-850,-Alk

s -NH-CO-CF;

¢ -NH-CO-Ph

s -NH-CO-Alk

e -NH-CO,-Alk

. - CONR4Rs

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

e a 5-membered heterocaryl radical comprising a
heteroatom chosen from a sulfur atom, an oOXygen
atom or a nitrogen atom and optionally
comprising a second nitrogen atom, said
heteroaryl 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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t hronbopenia is observed wwth a nadir situated 9 to 10
10 days after the adm nistration of carboplatin
(reduction in the level of circulating platelets of
50-60% . The conpounds according to the i i
tmeﬁpg%é%%%%ﬁ (a bl ank-cﬁntla&l Y are adni E?ﬁgﬁfé%&hbsyoooss?
the oral 15 route for 5 days, the treatnent being
begun 7 days dafor ©ft he adoi nbsteathom oftaes bamidat mRFOORs

The experipents are carried out on batches conprising
10-12 mr@éf’g‘i‘?of%'hemfesults are _expressed as a nean

st andar d a e roembéinedr heherearyAditEGHR]l (IRRIGHDGhds ©F
of the 20,i nv&p{i’_ggeﬁncr gasast he drvel e dr£1d@t i Ngeing

platelets at doses of 0.1 to 30 ny/kg. Exanple 204
Model of soMpstictivres dByY r@ﬁ/a%ul“gﬂg??zagmﬁ?si r?gt?cgeed‘ pfom

25 an ar gom dASer at Bmkhe aTryge rhdigals chfir actter i St egrbon
of the loss of ocylar trans ency i,s

neovascul &%t i B,rﬂ‘ﬁﬁéf t’?‘?’ec{1’r€% tF%g T eRorr hcaagréasc?n atoms
whi ch caugel reg@IRd weeiicalad, di sorders in 30 the eye

and which, are, effect eaply RBLi DdREsS. arRecant h¥fined
the study*'df wPﬁggrr%t:%gnit)}}s!% F‘?ﬁ/o ved i n%t%hé—=l phenonena
of ocul arameavaveul ari zati on has nade it possible to

denonstrate the invol venment of proangi ogenic factors

in these pathol ogi es. 35 The del .of l.aser:induc
chor oi Ral améoBngh 8ERBETS &EEEHEEQ&WYRE% o gl\ﬂggg%her'

al . ingi pyRSxy@hitdaionl, av saliSoky, re#0ed), ofil 1, to 5
44(7), . 3186-3193)_ |t 2006/ 0976280k, 1 al,
PCT/ FR’Z’%%%?’@O@ 8% 1 poEs; %ﬁign{)o r\sﬁﬁl}gz%q 'hga?rmgg?lg?gi ggiﬂc
agent sacapabberafiicabdaokati ngdikalnedvIecmiddizat i on

of the choroid. The mce are anesthetized by
intraperitoneal injection 5 of AvertinT® . The two

pupi | s*areNBilksated with a 1% tropi cami de sol ution by
topi cal apphLeathor, and three

¢ -NH-CO-Ph
e -NH-CO;-Alk
e -NH-SO0;-Alk
s -CO-NR4Rs, oOr
s -CO-NHOH
in which Alk, Ph, Rs;, Rs and R 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 heterocatom, such as

oxygen,

in the base of 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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| esi ons are made around the optic disc using an argon
| aser (532 nnm spot size dianeter 50 pm duration
0.05 sec; 400 mW . The optic disc is subsequently 10

covered with a lens. 14 days _|later, the m #5%005/000567
X ROPFERA7ER the eyes areliénicl eat ed _?ﬁ @(I SO A
buffer containing 3.5% Formalin', wapped in TelC "'

td SSuer ( Mgressdmbopat othes, 6,15 INaper v8 | [pmsiltianmi 9Ff the
and frozep in_liguigd nitrogen so g able t@vdrogen
pr oductE"™¥ %??B#sgﬁgfﬁﬁréd%g%st a’f?géﬁégg or Oi éal fydrogen
neovasztbmy i aat rdkylasapiasl fofedl bfoa S qaRIn AfQBsS, an
mor phoppt I ] o JTBkE S5 EaRBSS Mtme?0 4 Ohydroxyl
eval ua%@g{dﬁ’g ?%ggéﬁégg%gf t he net\?\l/ork of , ne veisgl S )
resentadicahe 2hof8PRs B AL Hhpat BRIAERE sPEGTPREYES
Y

anal ys§ s £M (A ympus Mcro I mage version 3.0 for

W ndows 95/ O&%‘/]lr?us Optical Co. Europe GrBH). 25
Neovastul 2780t M4 s estimated by the ratio (B/C) of

t he t hé ckngsscofatke pignented |ayer of the choroid in
the lesion (B)_ to._the thickness of this same pignented

| ayer Tn a %'gcféfnp‘gécj acent to the lesion (C) The

resul te ar@-a3kkré6eBd as nean values ( SEM. The 30
differgnces_RekwWegrt he treated groups and the control

gr oups areétggt ﬁﬁ‘w-"th an ANOVA foll owed by a

Dunnett' s-Ot€B¢-¥®r which the reference group is the
"contrel _selnep., @roup. 35 The conpounds of the

invention are activeg py ) route at doses of

0.1 to®*30-H9r TEbéﬁzgoé¢%§r6§§536109 } , ,
PGI/ WR26A6A0G056R, WHATRES RLAIRMEBNG M 1are asnpehkged in
0&&9&”}}'.3'1 8RL N 6. N~ Rz O0R3

. R, represents a hydrogen atom, a halogen atom, a
cyano radical, a -COORsg radical or a radical of
formula:
® -NR4Rs
e -NH-S0:-Alk
s -NH-CO-CF;

e -NH-CO-Ph

e -NH-CO-Alk

. -CQO-NR4R;5

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

e a 5-membered heterOaryl radical comprising a
heteroatom chosen from.a sulfur atom, an oxygen
atom or a nitrogen atom and optionally
comprising a second nitrogen atom, said
heterocaryl optionally being substituted by cne
or two groups chosen from halogen atoms, alkyl

radicals of 1 to 5 carbon atoms, alkoxy
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5 in which: R present on the 5 6, 7 or S positions

of the 10 im dazo[1l, 5-a]pyridine, represents a

?ydgogen baton1 a hal ogen atom an alkyl radical of 1

0 carbon atons, a hydroxyl rad| cal, a
MRdREAP/BY762% 0 5 carbon atd - COOR6 rggglyca %4r09%7
radi cal of fornmula: 15 -NR4R5 -NH-SOZ Al k

-gHNCkO ﬁkﬁdlc&@) EXB Al kto - & AtkrBOOREE2ENs and -COORs
- = C}Q)n Ph - CO- NR4R5, or
comcrﬁ?%ca Tcin, - in which: 25 Ak

repr esents anna:h}kgi'edatiet:atrogm'dn ragiiiepleROTRIGERHIT oF OF

1 to 5 cagrbon n ent n i 19m 1b
ﬁ#reprgégggs an |a§t%e“%2r fa?%c’;w 0 ({%@gﬁ{ai ¥ =ing

R5 r epr esenbst i raepéndant Pi»ieof%n(S“"C’SO‘-’”z?ﬁ:\‘&ft’ﬁerch‘:’g?aerlll from

hydr ogen ﬁég&éeﬁna§b%£| radivial raflicdls0ob aarons carbon
atoms or

erizyl _radi cal, 006/.0976 -
PCT/ FR200BEOVB5L ALK [ %%%ﬁ?s ﬁy %%gen AT aToms
an al kyl aﬁédl—Q@bRgfrédi@a}éscar bon atoms, R7

represents, g hydgogen afom aneahkyl inravhedl 197 1 to

- Al k- CONR4AR5 -NkG%

. RE; and R; represeht, independently of one another,
an alkoxy radical of 1 to 5 carbon atoms, a -COORe
radical, an amino radical, a nitro radical or a
radical of formula:

» -NR4Rs
e -NH-CO-Rlk
¢ -NH-CO-Ph
s -NH-S0;-Alk
in which Alk, Ph, Rs, Rs; and Re¢ are as defined 1in

claim %;

in the base or salt form and in the hydrate or

solvate 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-alpyridine, represents a hydrogen
atom, an alkoxy radical of 1 to 5 carbon atoms, a
hydroxyl radical, a -COORg radical or a radical of
formula:

* -NR4Rs
e -NH-SO.-Alk
e -NH-CO-Alk

~NRg-COz-Alk

e -0-Alk-COORs

-CQO-NRsRs, oOr
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-Alk-NR4R5 ~ -Ph, or 10 -CH2Ph, and Ph represents a
phenyl radical optionally substituted by one or nore
groups chosen from hal ogen atons, al koxy radi cal s of

1 to 5 carbon atons and - COOR6 radicals r ' '
o 28064897625 above; RI1 rephésents a hyd\ﬁ%géﬁk&%o%%ogsm
hal ogen atom a cyano radical, a -COOR6 radical or a

radi cgl ofepf@fied g,)20cn, 54&03 NH SO2- Al k

“NH QO CF3. . - NH Rl Yo Afk 25 -

C(]\IRZFFQE whichenDl FERFRSFLHtiGNY y sub ’ufggt%ec? Ents =
E% Cg{er{mé@orgr ogﬁSangaerratdmmad:f)gEn tat cﬁrecaquylatoms
adi ¢

qf carb LAl K 3 radic
£% o8 5 U 0BnE RSO0 Path Sl o C g C il OhL,
Rerhesrnd Rgtaezr@aaglldeémledl iBofpRi®i Ag a heteroatom
chosen froma sul fur atom an oxygen atom or

nitrogen atom and optionally 35 co sin sec
¥ 1 odon BMeSEE haVEEF GCTond ﬁaﬁissﬁa Seom, &

subst ity ,ed byaeral,ora MR Olmdmsermrfrmmmah@:@én
atons, "al kyl radi cals of 1 to6 5 carbon atons, al koxy

WO 20087097625 - 111 - PCT/ FR2006/ 000567 radical s of
1 to 5 cardmyr.atons and - OOCR6 radicals, or

e -NH-50,-Alk

e -NH-CO-Ph

s -NH-CO-Alk

» a phenyl radical optionally substituted by one
or two groups chosen from halogen atoms, alkoxy
radicals of 1 to 5 carbon atoms and -COORs

radicals,
» a heteroaryl radical chosen from thienyl, furyl
and pyrrolyl radicals, gsaid heteroaryl

optionally being substituted by one or two
groups chosen from alkoxy radicals of 1 to 5
carbon atoms and -COORe radicals, or

e 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, Rs; and R are as defined in claim 1;

. R, and R; represent, independently of cne another,
an alkoxy radical of 1 to 5 carbon atoms, a -COORg
radical, a nitro radical, an amino radical or a
radical of formula -NE~-CO-Alk, -NH-CO-Ph or
-NH-S50;A1k; '
in which Alk, Ph and Rs are as defined in claim 1;

in the base or salt form and in the hydrate or

solvate form.
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a 6-menbered heteroaryl radical conprising 1 or 2
nitrogen atons and optionally being 5 substituted by
?gg_orlnnr$ groupg chogen fron1ha|ogen atons, al kyl

icals o to car bon al kox
#e B0R&/ P2 ons  and CEEE% r adi cal s, yl%ééu#%?d%d?603567
Ph, R4, RS and R6 are as defined 10 as above;, R2 ahd
33 remﬂﬁﬁQﬂhuxmmﬂﬁp@ﬂde@tmylafIoas gietimed iry any one of

dr.ox rad| an, al ko
DaV S 1S it et e e e
rc@ll:catoos a:arraiﬂ:madtcmﬁsf@rnm a-COOR\qR A wee e (Re 18

- NH— i\% AI k - NH— S02- Al k - CO- NR4AR5
éx%iﬂ%@é%§|r1 R4, R5 and R6 are as

deflned as 25 above or else R2 and R3 toget her form
‘ﬂﬁrkﬁéebséébg% éamﬂﬁfdﬁmtaﬁdphﬁntheﬂhxﬂﬁatﬁwmmhs°1vate

ey are attached, a 6-nenbered carbon ring

dompRi sing a 30 nitrogen atom and anot her het eroatom

ﬁugh ?s oxyger in the base or salt formand in the

ra sol vate_fo oY eYotly
%‘r mul &% ﬁgme?%ilrrea%l E@g g?r% T the c'q\/\/m ch: dngfany one of
206{ D 76250 4L12in mschRB@osﬁeeege?ts R l’p’r%%%nfaﬂhcal

_té}? Qi3 a0l r 83 POSI t i@NSa Ofraldi®al 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
imidaze[1,5-alpyridine, represents a hydrogen
atom, a hydroxyl radical, a -COORe radical or a
radical of formula:

e -0-Alk-COORg

o -CO-NR4Rs, oI

e -CO-NH-CH(R,)-COORg

in which R, represents a hydrogen atom, an alkyl
radical of 1 to 5 carbon atoms or a radical of formula

-Alk-0OR¢ and Alk, Rs, Rs and Re are as defined in claim
1;

‘. R, represents a hydrogen atom, a halogen atom, a
-COORg radical or a radical of formula:
¢ -NH-CO-Ph
e a phenyl radical optionally substituted by one

or two groups chosen from halogen atoms, alkoxy
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I m dazo[ 1, 5-a) pyri dine, represents a hydrogen atom

an al kyl radical of 1 to 5 carbon atons, an al koxy
radical of 1 to 5 carbon atons, a hydroxyl 5 radical,
a-O(IR?r dical or a radic of fornmula: AR 7
FRHZOPB/ OG5 N CO Al K - ik%-’COZ-AI « 1857 /00036
- 0- Al k- 000R6 0- Al k- NRARS -O- CH2-Ph -CO NR4R5, or

- CO NH CH4{dials (@) 1m 660RE IGaibomhiaiemg k angdh -COORs
R4, R5, R6‘_=i R7Y dop are as defined in claiml;, Rl
representrs dal %/ fogen atom a halogen atom a c 0

radi cal , = tIGROREL rnadéarloPphiLadiidal Sd’fbstzld'-lf‘i%%%:one

“NRARS ' : - MrcERyPraBcals of 1
_NH 0O AT éyétéhézgs NS CFBrom Ry cals o

5 a phenyl _radical .optignally
subst i t ut'e€d byc¥ReOD oftPHB ﬁPauﬁgoggéslé?\df$5%r?hal ogen
at ons, i il kodon PRGSARl B irel do defimddnimt ohaimnd;
-COOR6 30 radicals; a 5-nmenbered heteroaryl radical
conprising a heteroatom chosen froma sulfur atom an
GXY(QerRr, atepreentsi anogarkatwnraddcapt iadnat | o 5 carbon

conpri sin egcondoBRtLr | flg 3bs hed eq@piykd i
optionazicrf% g gﬁ%é#ftﬂ%ﬁﬂc%%fé ; -
claim 1; an

. R; represents an amino radical,

in the base or salt form and in the hydrate or.

solvate form.

7. A process for the preparation 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-CO,Rs radical
or than a -CONR4Rs; radical,

is condensed with the compound of formula III:



or two groups chosen from hal ogen atons, al kyl
radicals of 1 to 5 carbon atons, al koxy WO 2006/ 097625
- 113 - PCT/ FR2006/ 000567 radicals of 1 to 5 carbon
atonms and - COOR6 radical s, a 6- nenber 67
h@PeFB%{/‘I‘E"’rS&ﬂ cal conprisf ng {or 2nit rgg-%pnaztogr?s/ooos
and optionally being 5 s_ubstltu_t ed by .one or two
groups chosen from hatogen atons,  al'kyl .radicals of 1
to 5 carbon atons, alKdxy radicals of 1 to 5 carbon
atoms and - 000R6°radicigl s, vvhere k, .Ph and R6 are
as defined in claim L+ "$Q 9 represent,
i ndependent |y of one*anothg an al koxy radical of .1
to 5 carbon atons,  a -,.OOO adj cal, an amino
radical, a nitro radical -or- ratRgal - ormul a: 15
-NRAR5 - NH CO Al k - NH- CO- Ph - S02- Al k in which
Al k, Ph, R4, R5 and R6 are as defined in 20 claima1;
in the base or salt formand in the hydrate or
solvate form 25 3. The conpound of fornula I as
cliai nmhllcrm ckairedresents ian hailopen Ratfbme Ba sl Ro
6, 7 or 03|t i gEd 1, bnat py+i dlé]ﬁ, alkoxy
r SPTRS %srﬁ's 3 hyIll ‘%el%e@g at oér{]f gﬁﬂél koxy, radchgI ot Ly a
5 t cddteabonfation®se & IFANRSY| 2FQlFcal® 2 EHOORE ical ‘or

radhdah, Ofadidadi ¢al waficH Ut @pres@RBRSan 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 Rz or R; represents a nitro

10 radical, or
- the compounds of formula Ib, which are compounds

of formula I in which R, or R; represents a -COORsg
radical in which R¢ represents an alkyl radical of 1 to
5 carbon atoms,

15 and, subsequently,
a) the compounds of formula Ia are subjected to a

reduction reaction, in order to obtain the compounds of

formula Id:

o R, dd)

Compoﬁ.nds of formula (I) where
R, or Ry = NH,

20

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

25 formula Ia and R; or Ry represents an amino radical;
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-NH S2-Alk 35 -NHCO Al kK - NR6- CO2- Al k
- O Al k- 000R6 -CO NR4R5, or WO 2006/ 097625 - 114 -
PCT/ FR2006/ 000567 CO-NH-CH (R 7)-(CH2) m O00R6 in

ich mre ents 0 or 1, represents D
3FbﬁP°sﬁ°%ﬂ%Vf radi cal of 1193 5 car bon a?gﬁzﬁg%r 7000367
radi cal of formula --Alk-OR6 or -CH2-Ph, and Alk, 5
%e R%@ﬁﬁoﬁiﬁdﬁr e ofs d'fﬁ:i-me:khi nId| aicanl; suyksequently be

resent Q t APlation
}%ﬁ ‘% QEE%ﬁB ta or a rg ?§30ﬁ(89 %?%ﬁ?a? 10
ﬂmon NERSOZeQe K Lo prwrph the. www@s 2HphEnymula
H%g|cal optionally substituted by one 15 or two
groups chosen from hal ogen atons, al koxy radicals of
1 to 5 carbon atonms and -000R6 radicals, "a
heteroaryl radical chosen fromthienyl, furyl and
pyrrolyl radicals, said hé{proaryl 20 optionally
bei ng substituted by one ¢r two groups chosen from
al koxy radical s B\ -carbon atons and - COOR6 -
radi cal s, or ajpyr.idi dical optionally
substituted q§ 'groups chosen from al koxy
radi cals 25 of 2
radi cals, in which A K,
inclairml;- R2 and ‘R3 rep
anot her, an al koxy radb
- COOR6 e .

Compounds of formula (I) where
R; or R; = NR.Rs, NHCO-Alk, NHCO,-Alk or NHSO,-Alk

%6 are as défi-ned.
oependently of one

in which R and R; are as defined for the compound of
formula Id and R, or Rs; represents an -NRsRs radical, an
~-NHCOAlk radical, an -NHCO.Alk radical or an -NHSOzAlk

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
R; or R; = COzH

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

formula Ib and R, or Ry represents a carboxyl radical,
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25

30 radical, a nitro radical, an am no radical or a
radi cal of fornmula -NH CO Al k, -NH CO Ph or
-NH-SCEA&k in which ALk, Ph and R6 are as defined in

; in the base or _,salt form and
m,zgpgfg?vs?s%| vate form aidue) 007628 _'c?{gﬁfoosfoooss'?

PCT/ FR2006/ 000567 4. The conpound of formula | as
ol 1ed Nedompoansonefofl fatmils 1Ieo ¥an n subsdmently be

t | k

TG Bt c NS meepltibe ?%23%?%1?%3{%“ of
thé icarboxylastunctianalf cyrewmd iim t KBehyRFesenee ©of 2
selyate,ndg oEl?én %dJFE:LSH”BQUBﬁ %fmlfn@' (st Efdrnﬁﬂ.éﬂm

i'n any one al ms i.n whic a f
rapr Bydmoxyd amine Fadeeser R SRR aBP‘éaFOé‘fPOdm s ©
ragdigad sofpformula -NHCO- ALk, -NH CO Ph or

-NH SQ2Al k, where Alk and Ph are as defined in claim

1, 15 in the base or salt formand in the hydrate or
solvate form 6. The q@gpound of formula | as clained

in any one of «clains in which: 20 R, present

on the 6, 7 or 44 ons of the

i m dazo[ 1, 5-aj’pyri di Meepresents a hydrogen atom a
hydr oxyl rag 6 radical or a radical of
formul a: 25 > -CO NR5, or -CO NH CH
(R7) -COOR6 in WhICh RX esent’'s a hydrogen atom an
al kyl radical of 1 tg¢ at ons or _a radical of

formul a . 0

Compounds of formula (I) where
R; or R; = CONR4R; or CONHOH

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

formula Ie and R, or R; represents a -CONRyRs or -CONHOH

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 Rp' 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 heteroatom,
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10

15

20

30 -Alk-OR6 and Alk, R4, R5 and R6 are as defined in
claim 1; Rl represents a hydrogen atom a hal ogen
atom a -COOR6 radical or a radical of fornula: 35

- NH- CO- Ph henyl radical optionally sulsi]
o 2Qﬂ*5/t°\%53Eoups chosen 1 rbﬁ‘? hal ogen at %#ﬁa&#ﬁggzgooss?

WD 2006/ 097625 - 116 PCT/ FR2006/ 000567 radicals of 1

to 5 carbon atons and -OOOR6 radicals or a thienyl
radi cal_ optionally stituted by o or {3 oups
chBserdero ﬁ*PaPPGﬁﬂ-nr 53%30 éioglpﬁu“fys é’r}teof%r"&%v%o% at ons
and -COOR6 radicals, in which Ph and R6 are as defi ned
inclaiml, R2 reprgsents an al koxy radical of 1 to 5
carbon atoms or a J%OOR6 radi cal where R6 is as
defined in 1; and R3 represents an amni no
radi cal, i or salt fggrmand in the hydrate
or 15 A proc¥ss for the preparation
of the co PRAL formul a I‘-
of the preced ng
t he conpound of for Pl n which R
is as defined for
claimed in claim ' A ca[ﬁg
capabl e of reacting with the.conpound of formula I'l'l,
such as a hydroxyl radical, a carboxyl radical or: an
-NR4R5 radical, and Ris other than an - NH CO2R6
r adi cal

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

hat: 20 A)

formula II,

said compounds of formula Ic subsequently being
subjected to an alcoholysis 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 Rg is as defined for the compound of

formula I,

the compounds If can subseqguently be saponified in
order to obtain the compounds of formulae Id or Ie in
which R and R; are as defined for the compound of

formula II, Rs represents a -COOH radical and Rs

represents an -NH; radical;
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30 or than a -CONR4RS radical, is condensed with the
conpound of formula I11: WO 2006/ 097625 - 117 -

PCT/ FR2006/ 000567 R2 in which X represents a hal ogen
atonrand R2 and R3 represent |ndependent

HROLAND6/08762F koxy 5 radicat?bf 1 to caflr 5%296@/0005674
a nitro radical or a -COOR6 rad|cal,|n WhICh R6

represents an alkyl radical of 1 to 5 carbon atons,
in_order to obtain: the conmpounds of fornula. Ia,

ch are conmpounds of formula | in which R2 or R3
represents a nitro 10 radical, or the conpounds of
f ar, st 9h aneul &,| reprebieals a
ﬁg{o repr sgﬁﬁs a - radical in mhﬁch EB

rbpdeegﬁns afionl kylas a@REAimd 1 39PVE chPpoR3EFon®) @ 18

ggctéab%%QQQnﬁfUmlﬁ&tlbﬁ geapedkds iaf dodenl aol abtain
are ected to _a liCt|Qn reaCt|0n in order to

obha| ﬁOWBeuEéﬁpsém#?IEP ¥dhiula Id: R N R Zz
&-N'~- R2 OR3 (1d) 20 Conpounds of formula (lI) where
R2 or R3 = NH2 in which R and Rl are as defined for
the conpound of 25 fornu
an am no radical ;" WD 2006
PCT/ FR2006/ 000567
subsequently be
or sulfonylatig
conmpounds of for

la and R2 or R3 represents
97625 - 118 -
npounds of forrmula Id can
Nto an al kyl ati on, acyl ation
i n order F{o obtain the

R, D

in which R, R, and R; are as defined for the compound of
formula I as claimed in claim 1, when Rz and Rs do not

together-form a heterocaryl, 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:



10

15

lg: 5N R...N/ Rz conpounds of fornmula (1) where R
or R3 = NR R5, NHCO Al k, NHCo2- Al k or NHSO2- Alk 10 in
which R and RlL are as defined for the conmpound of

formul g | R2 or R3 repr ents an -NR 7
afP z-qggéeg\l?gygadi cal, an - Al k radi calébeg'{ggﬁbw)uooss
- NHSQ2Al k  radi cal ; 15 b) or t he conpounds of fornula

Ib are subjected to a - sap@pification reaction in

order to obtain the conpoplds of fornula le: . R9 N R

0 E23 (le). 20 Co of formula (})-where R2 or

R3 = CO2H i n which
compound of for i RR{epresents a
75°% 119 -

car boxyl radical,
PCT/ FR2006/ 000567 the conpUuf fornula | e can
subsequently be subjectdd to @ PriRzg reaction

after activation of the carboxyT” functional group, in
the presence of a base, and then additfpn of an anine

of formula HNRARS or 5 of hydroxylamne in order to
obtain the conpounds of formulaih: RR R\ / R2 O

R3 (B?)

in which R is as defined for the compounds Ii and R:

and R; 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:

_g}i

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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20

Compounds of fornula (1) where 10 R3 or R3 = CONR4R5
or CONHOH in which R and Rl are as defined for the
conpounds of formula le and R2 or R3 represents a

di cal |
JF’F@PEZngf? as deflggdlgzéf 1?nORpaE% ZE%FgﬁﬂﬂﬂﬂWQOOSST

condensed with the conpound of fornula III" 20 O X
R2' Rs' in which X represents a hal ogen atom and R2
and R3' together formOyith the carbon atons of the
phenyl ring 25 to which fare attached, a
onprising a nitrogen atom and
6/ 097625 - 120 -

anot her het er oat
PCT/ FR2006/ 00056
formula lc: R1 nd Rl are as
defined for. the conpound of Cyeegtla I, said

subj ected to an aIcohoH95|s n order to give
the conpounds of formula If: ~. R RB O NHCOPh
{~f1 15 in which R and Rl are as define@pr the
compound of fornula Il and RG-is as defined for the
compound of '

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

of formula Ik and R; represents a -CONH; radical,

- 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 result in
the corresponding imidoester, which, by acid

hydrolysis, results in the compounds of formula In:

in which R, R, and R; are as defined for the compounds
of formula Ik and R, represents a -COzAlk radical where

Alk ig 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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20

formula I, the conpounds If can subsequently be
saponified in 20 order to obtain the conpounds of
fornulae Id or lein which Rand RL are as defined

for the co und of fornul R2 repre X567
MR4i209p/ %?17223 represent § 334 NH2 r adi Ca?@?b\%ﬁu

2006/ 097625 - 121 - PCTLFR2006/ 000567 OR C) the

compound of fornula | ] |ch R1 represents a 5
hydrogen atom as obt ai nedhy QR in part A),

Br R~ N Rx 01, {x~
10 in which R R2 : RB . arﬂ as defined for the
compound of  f orfRfika LN # ainmed inRy aim1, when R
and R3 do not- togetfier fokm a peteroaryl, and Rl
represents a bromne atomp4& gonpounds of
formula Ii for which Rigothe 7ig lRﬁbronlne atom
or than an iodine atom can be stubf€cted” in the
presence of a palladiumcatalyst, of a Ilgand and of
a base: 20 a) either to an-imnation rg@}ion with a
benzophenone i m ne, followed by an acid hydrol ysis
reaction, in order to obtain the conpounds of fornula
lj: 25 WD 2006/ 097625 - 122 - pCT/ FR2006/ 000567 NH
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:

" Ph or Heteroaryl

(Is)

in which R, R; and R; are as defined for the compounds
Ti and R, represents a substituted phenyl radical or an

optionally substituted 5- or 6-membered heterocaryl;

CR

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

of formula Ip:
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.2 RO, /- Rs (9 inwhich Ris as defined for the
conpounds |i and R2 and R3 are as defined for.the -
conmpound of forrmula Ii 5 and Rl represents an - NH2 -
radical, b) or to a cyanatiqQn _reaction w j
@Vhﬁpﬁé/Pﬁ;G%ﬁder to obtarnleﬁe"conpounds¥gF??%§?Rﬁé£°0557
I k: G\ O. / '"P.3 10 in which R R2 and R3 are as
defined for the conpounds 1|i and Rl represents a -CN
radical, 15 - the conpounds of forrmula Ik can
subsequently be subject to a basic hydrolysis
reaction in order to obtdin the conpounds of fornula
Im WO 2006/ 097628~_ 124 - PCT/ FR2006/ 000567 O NH2 O
R3 ) in which ES are as defined for -the
conpounds ofp nd Rl repgesents a - CONH2
radical, 5 or el y the coppwunds of fornula
Ik are subjected to a P\nner/F8a¢tion with a primary
al cohol. in the presencg/of den. chipty de gas to
result in the corresp@nding ] . Awhi ch, - by
acid . 10 hydrol ysi's, results Tmthe conpounds of

formula In: O Al kRytpR@ds @ [fgymula (I) where
R, = NHCO-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, -NHCO.Alk,
-NHS0,Alk, -NHCOPh or -NHCOCF; radical in which Alk and
Ph are as defined for the compouhd. of formula I as

claimed in claim 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 R, and Rs are as defined for the

compound of formula I;
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in which R R2 and R3 are as defined for the conpounds

15 of formula Ik and Rl represents a - CQRAl k radi cal
where Ak is as defined in claiml, it being possible
for the conpounds of fornula In thenselv t

HDj2O06L897 B2 saponi fi cati ot eaction 20 | 49%?‘3%?/%000567
obtai n the conpounds of formula lo: WO 2006/ 097625 -

1z - PCT/ FR2006/ 000567 ., O0OH EZ: NO.Rs (lo) in
which R, R2 and R3 are as defined for the conpounds of
formula Ik and Rl represents a -CO2H radical,_ 5 c) or

tm) a StRekiomeachiden off t fophehy| Bor 3 cwlskch R represents
hete | | [ Atk Vese k@ chiai padibeal as
Compoonit BROFaF PP g Chentedeter bR ozl aben
Rb £ R3ed 1 @biovenhie hpRrtRA) arRF R3suPacgE edehdtf £ 3F*E ©F
tgssggﬂpﬂga%ﬁygiisan@e%%ﬂﬁm esant soadedbstot ubbdain  the
phenyl radical “or an optionally substituted 5- or
ecrmnperda REt EPEEIYA IT5 OR D) the conpounds of

formula Ij in which RL represents an am no radi cal

are subjected to an acyl ati Rp or 20- sul fonyl ati on
reaction in order to obtairnf the compounds of fornula

I p: WD 2006/ 097625 2~ TRo.—PCT/ FR2006/ 000567 11

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
base, and then addition of an amine of formula HNR4 Rs oI
H,N-CH(R,) - (CH,) n»-COORs where Rs represents an Alk
radical as defined in c¢laim 1, in order to obtain the

compounds of formula Iu:

compounds of formula (I) where
R = CONR,R; or CONH-CH (R,) - {CHy) n-COzRe
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R.~NR R (IP) Conpounds of fornmula (1) where R =
NHCO- Al k, NHCO- Ph, NHCOCF3, NHCO2- Al k or NHS02- Alk 5

in which R R2 and R3 are as defined for the conpounds

of fornmula Ij_ and Rl represents an - NHCOAl :
-WEVR?"“éNHSOQAl k, -N G - NHOOCFS TAERRS784Gr 058
which Alk and Ph are as defined for the conpound of
formula | as. 10 clainmed in claiml, it being possible

for the copgpoupds_o or a kP dd¥ i pH CFoRlthe compounds
r’e‘br‘éﬂéﬁf‘sggh ﬁf\h—ﬁ%ﬁ%ﬂ%%cgk tdoé"fble t}werrsel ves b
soibj Botedlaolvn al kyl ati on and then deprotection 15

reaction, optionally followed by another al kyl ati on
reaction, in order to obtain_the co Oﬁﬁgi of _for

I
|apd Rswhen R4 i@ @ - GONErCHARDH e Hap~ SRR af&ca Where
agf i gggggf%nq:%e &Qmﬁwdﬁadﬁﬁaﬂgra?l fldﬂirfaw B ankai®s 1,
are as defined for the, compound_of .fo ; :
SooeP 80 FERBIAR. coBCHTRaBEPI5aEEy LcRser, o obtain
cenpoungdsmpbuhasnul afl r Eorwhileh RIneprwbeses & 18 @
- Lcal re re S kK g.adf SEnt
o R R a o S OPR A e i Be e By f%%d = e
ohyBasgenhntrul gudsRreakt i3 iBr et ATHREH FpRVE-
conpounds of formula It: RR HRCH/ N Rz ° / R3 {lIt)

O »
b) or to Curtius rearrangements by the action of

diphenylphosphoryl azide in the presence of
triethylamine at reflux in an inert solvent and then
sddition of an alcohol of formula Alk-OH in order to

obtain the compounds of formula Iv:

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

compound of formula I as claimed in claim 1:
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10 in which R, R2 and R3 are as defined for the
conpound of fornula Zr and R represents a - COON
radi cal, the conmpounds of forrmula It can subsequently

be 15 sub a) either tg a coupling g [

Eih e2r°°z§<{1°r917§¥%on of the carlb?o%w'l functi ona ‘ﬁqqg?%gg?’?%“”
the presence of a base, and then addition of an am ne

of forrmula HNRARS or 20 H2N- CH(R7) - (CH2) m O0O0OR6 wher e

R6 represents an Alk fadical_as defined in claimi1,

in order to obtain the conp ds .of formula lu: R R
NR22 (In) 0\ 4 R3A ounds of fornula (1)

where R.=.CONR4R5 orfeCONR R) ("CH2)mCO,R6V\D

2006/ 097625 - RRZ P 180567 in which Rl, R2

and R3 are as'def-f?ne' '
It, 5 and, when R sa-CO\IH- +12) , - 000R6

radical where R6 epr esent s /a4 Ji cal @Aw)def i ned
inclaiml, these conpoundg”can-\y APOR ;-\fled in

order to obtain the conpounds of =/ la I*u where R

isa -CONHCHR)-(CH),-000R6 radical where R6
represents a 10 hydrogen atom and Rl, R2 and R3 are as
defi ned above, b) or to Curtius rearrangenents by the
act i onpof decﬁ@tem;dﬁmsphor@d acx.dememiltdm ptlog e fOBPEINAS

triet an ne at ref uy i) ;3% Q&{é sol vagt, apgii b are
18 %aﬁW@h of lE:éoh%él 0 ornul a Aﬁk OHin order
t obtebnedn t he conpounds of formula Iv: AIKOC-HN N /
R2z by alkylation followed by deprotection and by an
optional second alkylation, the compounds of formula Iw

where R represents an -NR4Rg 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 compounds 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:



, (=~) 1t 0 20 in which RI, R2 and R3 are as defined
for the conmpounds of fornmula It and R represents an

- NHCQ2AI k radi cal, the conpounds of forrmula Iv in
which R r ents an - NH - Al k radi cal 567
r‘%‘br ér{f’gggg‘ét Bu radical ~ can subsequepﬂgh?g%ﬁoo
in the conpounds of formula Iwin which Rl, R2, R3, R4
and RS are as defined fog the conpound of formula I

as claimed in claiml1: 2006/ 097625 - 128 -

PCT/ FR2006/ 00056 A~R4. ~NfAC N 1 (Iw) O Rs by
deprotecti o] di um the conpounds of
formula |w whée Mnts an -NH2 radical are 5
obt ai ned, by a ol  owed by ggleprotection and
by an optional 1, /t He conpounds of
formula Ilw where R reprgsen -NR4ARS5 radi cal can
be obtained, 10 the comff d primul a Iw e R
represents an - NH2 r & cal ) r ac ted or
sulfonylated in order to obtail the conpounds of
formula Ix: RR. RN/ RR 15 Conpounds of formula
(1) where- R = NHCO Alk or NHSO02-Alk in which Rl, R2

and R3 are as defined for_the_.c Qu I R
ahB PG ReFEPTEFEMNGSCR K 67 %%Afgélé%ing ﬁcarlw :
ORndFR;t heecempalsfined inr nhka dompowgsis of formula I as
5 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:

10

in which R., R, and R; are as defined for the compounds
of formula Iy and R represents a hydroxyl radical, and,
when Rz.or Rs; represents a nitro functional group, the
15 compounds of formula Id in which Ry or Ry represents an
NH, radical and R; 1is as defined in the compounds of

formula I are obtained,

the compounds of formula Iz can subsequently be

20 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'



WD 2006/ 097625 - 129 - PCT/ FR2006/ 000567 R ~ .s \ N
~~ R z 0 R3 (ry) in which Rrepresents an -O benzyl
radical and R, R2 and R3 are as defined in the
compounds of formula | as -518Parmed in claim1, are
subjected to a debenzylation reaction in a protic
solvent in the presence of palladiumon-charcoal in
order to obtain the conpounds of fornula Iz: N, R2 R3
z) 10 in which Rl, R2 ang, R3 are as-defined for the
conpounds of. forml a ly ang™R represents a hydroxyl
radi cal, and, when_ = represents a nitro
functional grouR~fT Yoounds of fornmula Id in
which R2 or R3 repfgesen ;’ NH2 radi.cal and RL is as
i i O, formul a LRare obtai ned,
the conpounds of fornmula |Iz\can guhsé&quently be 20

ok reactloT y t he
action at anbi ent tenperatyre of ey 3hal E@ in a
pol ar solvent in the presence of al kal i'ne carbonat e
in order to obtai GokfincospPFupEs-0fiI1f ;heuéa |z' - 130

- . R N N Rzo-01R 3~((kR:))-PHCOOPOkAYERSE drofriuilkaCOR)
SMHeRONk 0-(CH2)"-Ph, O Al k-NR4AR5 or O Al k- CO2R6

5in which Rl, R2 and R3 are as defined for the
cdﬁp@ﬁm@@h Rl, R; and R3 are as defined for the compounds

of formula Iz,

and, when R 1s an =0-Alk-COOR¢ radical where Rg
10 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 Iz' where R is
an -0-Alk-COORs radical where Rg represents a hydrogen
atom and Ry, R, and R3 are as defined above.
15
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

20 hydrate or a solvate of the compound of formula I.

9. A pharmaceutical composition, characterized in
that it comprises a compound of formula I as claimed in
any one of c¢laims 1 to 6 or a pharmaceutically
25 acceptable salt, a hydrate or a solvate of this
compound, and at least one pharmaceutically acceptable

excipilent.

30




of formula Iz, and, when Ris an -O Al k- COOR6 radi cal
where R6 10 represents an Al k radical as defined for
the conpounds of fornula I, these conpounds can be
saponified in order to obtai @a3the conpounds of
forrrula lz' where Ris an -0 Al k-COOR6 radical where

pr a hy n e

efl ﬁgaé]a%gve %E%g)%,g ?r%]grgg?rglﬁ?% Iﬁzar%ctgé%?"?ga |lrI11 any
thatnat aonpelabes a 1cohpoulid ofDf othEl a ArSRRI@tdiqRed of 2

Ny o ¢hakbRBel #8r 6 t0fe apradgibhen @l kafters, in
this corrpound wth a pharmaceut,i call % acggg%abl acid
vat

or B BHLaN so AT ARGAF at £ so gree  of
5conpaad ofi aryed 2 Isuch éspha&ﬁgceubrea‘st prostate and
conposi.tion, characterized_ in_ _that cQ I se
ORI cratir i Tt cralreass NP ishy Rl nftasgases,
1 tsmchh omrsa phhonmacsmnideal land5sacmephabtancalrt , melanomas,

0 o] h und, and at | east
?l%hog?aw%cglﬁhaﬁ% a%%%p% kgﬂ{%%m pient. 30 - 131

10 Use of a conpound of fornula | as clained in any

100nQJ9f‘ﬁﬁﬁnﬁsé 5@ G1dimddeinr epariat i om, OEharacterlzed in
medi canent i ntended for_the tr at nent of cgncer A i.n
ombination

parithadul Bie c &PEPRERES leavifﬂﬁm‘é fii gh tRgr&eo
vasgidiarégat b@n mosic hartsi darger baeastve pmmtcalpé.ea(mj and/or
es%pf]ia}gealdlo [of] naomas cancers whi ch i nduce

TSt ASES Ib%lﬁ %" col on cancer and stomach cancer,
nmel anomas, gliomas, |ynphomas and | eukem as. 10 11.

15 1h§ Jise @as, cLal ned rrnd}xﬁlr?ﬂ m, 20 sochanacterizedi bAmetthatn any
t he conpound of for is used I n_conbi nation ., WI th
oneTH Mf e ahtiBancer hetife prfncithite( Dremidagion of

W e d et her 8f¥ended for the treatment of cardiovascular
diseases, such as atherosclerosis or post-angioplasty
restenosis, diseases related to the complications which

20 appear subsegquent 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.
25
13. Use of a compound of formula I as claimed in any
one of c¢laims 1 to 6, in the preparation of a
medicament intended for the treatment of <chronic
inflammatory diseases, such as rheumatoid arthritis or
30 IBD.
14. Use of a compound of formula I as claimed in any
one of claims 1 to 6, 1in the preparation of a
medicament intended for the treatment of
35 osteoarthritis, achondroplasia (ACH), hypochondroplasia

(HCH) and TD (thanatophoric dysplasia).




15 12. Use of a conpound of fornula | as clained in

any one of clains 1 to 6, in the preparation of a

medi cament i ntended for the tL§ t ment of

cardi ovascul ar di seases, suc s  at heroscl erosis or

post - angi opl asty restenosis, diseases related to the

conpl i caseons vhi cbmgbuagppedi Sohsefaent 40 theimed in any

fitting @f endqvascul ar__prost heses d/ or .

adPtco? bnafy Biasdes & otner tvashtl ab gPArES g °of @

canell acahgper tnophyedofovasdyl drreadomptt caf | dpesby.

di abetes, such as diabetic retinopathy. 25 13. Use of

a conpound of fornmula | as clainmed in any one of )

clkb s Useood, 3 ncemeoppdpsiatfermetaal My chdpped in any

idrtﬁxe@degffouﬁﬁﬁmtrﬁ_at wt_eg)‘ Cbxlri]o_ni:ﬁe ip&bgglfﬁ%@bmm of a
i seases, such .as rheupatoid arthritis or ) :

LGRS F SR B o it ST br ntPR | RS ol HSRI R anyT ofcular

ofdef@nhaBatiba, 6,5udh the pgepardiated ohaaulaedidegweration

inL d for the treatnment of 35 osteoarthritis,

achondropl asia (ACH), hypochondroplasia (HCH) and TD

(t hanat ophoric dysplasia). - 132 15. Use of a

conpound of forrmula | as clainmed in any one of clains

1to 6, in the preparation of a nedicanent intended

for the treatnent of obesity. 5 16. Use of a conpound

of formula | as clainmed in any one of clains 1 to 6,

in the preparation of a nedicanment intended for the

treatnment of macul ar degeneration, such as

age-rel ated macul ar degeneration (AM).



