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WO 2007/ 088277 PCT/ FR2007/ 000183 TRI CYCLIC

N- HETEROARYL- CARBOXAM DE DERI VATI VES CONTAI NI NG A

BENZI M DAZOLE UNI T, METHOD FOR PREPARI NG SAME AND

THEKR, LUFLC USE 5 The invention rel

tri cycﬂjl?eﬁgﬁet eroaryl - carboxam de deri v%cﬁf/\sﬁe%?oowooow?’
cont ai ni nﬂga benzi m dazole wunit, to the preparation

t hEFEDF Chhd to t WE HREFRPRTY L cCARBEXAREPRBOf . 1(PBRIVATIVES

f u@@m‘f._mm@ he | memz:mm%@m O!Tﬁg@qf}d%?ﬁﬁd)]y egdokr SREPARTNG
r roar ar boxani des containing a
be%‘%ﬁri%@?gl?]ggtﬁi?&E%gﬁﬂTﬁgvgsﬁn ant agoni st or

agoni st activity in vitro and in vivo with respect to

T ( ). typ eptors. 15 A subject of the
ir?@g%ti gﬁ‘ﬁeg%ﬁél coﬁ%%%‘r_‘:l g ctéjrregﬁbﬁﬁ'i:%ctol\?"&erﬁﬁré’aryl‘
(|qa¢EPX¢m;§@p ﬂerEQaEﬁvmm(jnoﬂtaéniwgthgth@@aﬂﬂmﬂﬂukole
ofud e, benzimidazale - HpiL, %h%gegﬁlggdlkol%h%y%%%ri%eutic
4- to 7-nmenbered nonocyclic eterocycl e or m)nocyé—’\ IC

heét®f odt§HeC%ont ai ning from 25 one to three
het eroatons selected fromO, S and N, including the

niﬁ roggn anm%ﬁ%he benzinmi dazple unit; P is an 8-,

9% ToYJ6rt1f? Br e BT cLRet B UR RS edpfived from
bitoyichicl et er dathdt,eroemprl i igpfamimds t 0 &a3taining a
het.gr.0at. e ed fromN, . 0 and S, being l'inked .
to t%lg\?i é q’?%lu%’ b")”f/h%lc%alﬁ%‘c@% %Foﬁflgﬁ/lg?ﬂlgﬁeor agonist
PrERAISTE Thatn Wwhere Al an7vienbered rsaparat ed TREVL (or
hetranoaygle . rfZd Ather than the 2, 3-di hydro-

1, 4- benzodi oxane group, the 1-benzopyran-2-one group

35 and the isoindole group; WO 2007/088277 - 2 -
F@H/Fgﬁ@aﬁb620183 Rihes f{ﬁﬁ%f&%bﬁg_?%#r Q%ﬁﬁs FBmPognds
ar S, [ i den al or different, selecte
frcg)%praesl?fé]f%él nn%yﬁ%{:ﬂrm ahad gen atom and an oxo,

thio, Cl-C6-al kyl, C3-C7 5 cycl oal kyl,

C3- C7-cycl oal kyl - C1- C3- al kyl gre, Cl1- C6-

AT /ﬁém N\>,
e~ AN ™ (0
N f( TN A RS -
Y
in which:
A is, with the C-N bond of the benzimidazole wunit

with which it is fused, a 4- to 7-membered monocyclic
heterocycle or monocyclic heteroaryl, containing from
one to three hetercatoms selected from O, S and N,

including the nitrogen atom of the benzimidazole unit;

P is an 8-, 9-, 10- or ll-membered bicyclic heterc-
cycle or bicyclic hetercaryl, comprising from 1 to 6
heterocatoms selected from N, O and S; P being linked to
the -C(Y)- group by a carbon atom;

with the proviso that, when A is a 7-membered
saturated heterocycle, P is other than the 2,3-dihydro-
1,4-benzodioxane group, the l-benzopyran-2-one group
and the isoindole group;
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XV~ CL- CB-

fluoroal kyl, aryl oxy-C, -C6-al kyl, heteroaryl oxy-Cl

al kyl , arzl -G - C3-al kyl enoxy- % % a: ty: ,

het eroaryl - C1- C3- al kyl enoxy- C1- C6- al kyl ,

arybt boo7 Cds§Byal kyl , hetero- saryl t hio- Cjﬁé?/'ﬁiﬁ(é’éwoaém%

| -C, -C3-al kYl enethio-C C ~' 1-6- 10 al kyl",

het eroaryl - d - C3- al kyl enet hi o- C1- C6- al kyl , C1-C6-

al koxy, C3-C7-cycl oal kyl oxy, C3-C7-cycl oal kyl - C1- C3-

alkyl enbxyfrQn- Ghef Itlmorﬂlﬁiﬁ((ﬁ(tlyom%@%ogrg(l%glﬁﬁaggfﬁi may be
[ ; +C5-t hi oal , - C/-cyc ,

g%%%@%%qgf{é& %ﬁf- f?&-'aﬁgﬁieéhteﬁ%%f,om a hydrogen atom,

- St opaoges- st as@O)a:cso@as,lEtlmka o%h:gqggalkyl, C3-Cym

- S T al kyl ene~ C3:,C7- | eal kyl., Cl- C6- ’ .

al yﬁ&é% ]@E 01-%%?%’%8’%61%%3’38&)) JE% arfylene C1-Ce

CS%E(EV:Z ]Wa-ll Kyl r_arg@@)cz_—pl—cs—alkyl, heteroaryloxy-Ci-Cs-

C1GEIcychkeghkyl -E€l- |&w,§n% %Eg Q%?Ryl ’SO%{\&%F%SGMYI_ c,-

SE C.(0) R, NR6SOPRS, ARENC” (

- g?@aﬁ&?%‘gﬁé}'%@‘ﬁ KYlhet 8FBAEREO-C1-Ce-alkyl, hetero-
asylylChics-Cal- Ryt &liey1 het er oa{a‘wﬂc‘b@%f&@%@?ﬁ? -1 Co-
apyhoxy, ' het er oar. Xy, or hetero- o
gra%up; 'sa?l%¥%%9érgg%r§F {6% a:#w %ﬂe&ﬁﬁ? 6f-Re-dekng.  Ci-Ce
ot Gl y  SubStiomstles Mivtioone or_cgo«:&@tbﬁan@eﬂe@ -
Raliphiabxay c.e. L dentisali Lo, or JLLber ent, irom one.
a tlger; 25 Wlthtshe rovi so t¥1at, \Nﬁe_h - tac

tggé it Ggeh A dk Bt - P53 thersyRIL ciag kdilftfere ntCsFCorrpc 1o~

haﬂbgéﬂclmﬁmu@a@ﬁertqmcﬁﬂ fgp?)h {%;bﬁ_gmgg,, Nd i o, o

D Cl- Co-thi ga , ,
D | Sﬁg%{gg‘é%r y|‘,15 @-@-‘ﬁrk%ﬁwleré%xﬁm@:cmeﬂ@ﬁéam 0¥ - Cs~

9

ok _

- NRBOR? { @hot NRBSM2RE 1gioaiap;l k3Q -¥ (03 Zanh@%ggnrb}g%loorﬁlkyl“
' hydr a a ha

o T e PO AR By e B BTET, W him e,

C3Te7- et Gl oyl -1ReSCBRal kRBHES (0 B5C-CInCa1 khueneal kyhy1,

Otie €dr &6r-al Koxy gmpb1$s—3§lﬁ§féﬂeo,ne tppltegr?gﬁﬁ%grgr_r%rcs_

or,-groups, which may be _identical or di ;

saelr]géf%lge‘f r 6MYaOfydr ofenl dlibin  hetlaloegend catyonpr angtasro-

Cl=yBztal K yWdrouz3- C7- cycl oal kyl, WD 2007/ 088277 - 3 -

PCT, £/000183 C3- C7-cycl oal kyl - C1- C3- al kyl ene,
C,giq(%%igg%%aaﬂé; OF fdfbx§FOULSE- OF- aRkoR§ing optionally

Rt el kytloxgner o£3mE¥e substituents Ro, which may
GEC | 1%303?:@ c'acil% 'oq',l(yn@il ﬁn eorxéln tg rl’:o ru il ovr\lpee na n%stlrllesr ;C arried

Q\?g’.th the proviso that, when R: i1s attached to 3
nitrogen atom of P, then Ry is different from a halogen
atom, and from an oxo, thio, cyano, nitro, SFs5, NR4R:,
C1-Cs-thiocalkyl, thicarvyl, thicheteroaryl, C:~Cy-alkoxy,

aryloxy, hetercaryloxy, -NR¢COR7; and NR¢SO;Rg group;
Y is an oxygen or sulphur atom;

Ro is a hydrogen atom, a halogen atom, or a C1-Cs-
alkyl, C3-Cy-cycloalkyl, C3—C7—cycloalkyle1—C3—alkylene,
C1-Cs—fluorcalkyl or C1-Cs-alkoxy group;

Rj is from one to three atoms or groups, which may be
identical or different, selected from a hydrogen atom,

a halogen atom, and a C1~Ce~alkyl, C3-Cys~cycloalkyl,
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a carbon atom 5 or R3is fromone to two atons or
groups, which may be identical or different, selected
froma hydrogen atom a hal ogen atom and a

ClwE62alokylos §63-C7- cycl oal kyl .5
C3- C7-cycl oal Kyl - Cl- C3- al kyl erie,” Cl- C6- f | LoF balkyP7 /000183
ar CL- C6- al kyl - C( 0

% 7&703;33 g[)ﬂék]ﬁﬁy y <3 @%k:C e%e Cl—Ce—fluoroalkyl,

%{hlydabkyll Céc@ewé&ylli@qe C c(:p)e7, cGtichikhuergal kW - c,-c,-
c19%€ll%°? &= € %ﬂ ]giYol)ez“OX @Péyc‘f%%r? K53 Jss(foé}raled by

C3aC#aé9@hoatmmL- Cl- C3-al kyl ene-S (0) 2-,

Clpeb6-al kyl-O-C (0)-, aryl-C -C3 15 al kyl -OC(O)-
C3-C7-cycl oal kyl-O-C (0) -, C3-Cr7-cyclo-

al ﬁ%” -C15C§I§kay:l'r€ﬁ1et@ €rE) atoms or groups, which may be

Cll@ﬁnﬁh@QILO@'rk)dl@&(Egt’ s@Ié’c‘:t&C@gam Qr n c}brogen atom,
heteroaL %&ﬁ group, when R3 is carried
ni tr g SFom= S i FH RS el iar;ta@ﬁend@nrwcafcbwelkyl
anoi fier- CYfrlbwdﬂ@geml aim@fl@zé}l C%Ilﬂboroalkyi aryl-
cycl-oanKy yc | ene,

€3E 1C§gak %l%%§ éz%f 3?0@ %ﬁk%ﬁ' )Torﬁ¥ Cr-
to@%@h@@lMY1hCrﬁé ﬁﬂkwd@@& @t@ﬂ1wh|ch carrtes themalkyl-
angag)elldllgg,]_p)groqlldlne(Tl _pi pgﬁkghng,og5_azeglpgé_fluoro_
nD hollne thlonnr hol i per Z|né

[ et 53] e gﬁoug Cﬂf‘Fél of CUbei Ag-@ptdyoratd ky1-
substmtummwebsao@; C6- al, k&&—ra%gofd@d oal KyLyv1_c;-c;-

%‘éﬁ@ kyl - é%cswalk Iene yl - Cl1- C6 al k Fene
ary I HetetQharyl , G §(§¥ kgi- @Bcépkyb-s FE)@F CYClO‘
Clansyl}oclf |o;eamayk¢hesogyzze,) CS @—Wl@@iﬁ@)&l@(ﬁ)@zﬂ
al n .

%llq;q océ-PO ég ﬁét& %{E’} 6° ?:é§t7 c%?%% kyfsg Rs is
(PaLr @f@@b@wmn@tc@@r al kyl ene- C(0)-, Cl1-C6-f
| uor oal kyl - C(0) -, hydroxyl, Cl-C6- aIkonxy,
Cl- C6- fluoroalkyl aryloxy Cl1-C6 35 al kyl ene, aryl oxy,
hetie Po8r isoRy-ecl -alananfdsre wrof heeer aapyhexy gr bugizogen

R@.tﬁﬁ[d K¢ alze, Glndwt l )Cg,of:?OB ?89&?9& aC —Cq~ CYClO—
kyl, €3-Cr-cycl oal kyl

S B b o
T B v SBbo R pEaamyL i s -PORMIRRGD PFOBBYHS G oup
aldky IR.CanG3Ral Rytenetogeyhe€lwCbhakkyl enerekear ¥kom which

?;c(%lﬂal’r%e or tﬁém?”daﬁw gzgteté]er forpryr?fcﬁ cflne7, ngr:{ggrr?gine,
azepine, merpholiine, thiomorpholine, piperazine or
homopiperazine group, the NR4Rs group being optionally
substituted with a C;-Cg-alkyl, C3-Cq-cycloalkyl, Ci-Co-
cycloalkyl-Ci-Cs-alkylene, aryl-Ci-Cg-alkylene, arvl,
hetercaryl, aryl-5{(Q).-, C1-Cs-alkyl-S(0)s-, C1-Cs-
fluoroalkyl-S(0).—, C3-Cy-cycloalkyl-S(0) -, C3;-Cy-cyclo-
alkyl-Ci-Ci-alkylene-8(0),-, aryl-C{0)-, C1-Cs-alkyl-
c(o) -, C3-Cr-cycloalkyl-C(0) -, C3-Cqy-cycloalkyl-Ci-Cs5-
alkylene-C(0) -, C,-Cs~flucroalkyl-C(0) -, hydroxyl,
Ci-Cs-alkyloxy, Ci1-Cs-fluorvalkyl, aryvloxy~C;-Cg—
alkylene, aryvloxy, hetercaryloxy-C;-C¢-alkylene or
heteroaryloxy group;

Rs and R; are, independently of one another, a hydrogen
atom, or a C;-Cg-alkyl, C3-Cy-cycloalkyl, C;-Cy-cyclo-
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conprising the nitrogen atomand the C(O group which
carry them 5 Re is a Cl-C6-al kyl, C3-C7-cycl oal kyl,
C3-C7-cycl oal kyl - Ci -C3-al kyl ene, aryl - Cl-C6-al kyl ene

orwarybogreypz7er R6 and R8 _toget her forr@l@?/“FRﬁ@O?/ooo:Le?;
7-menbered sultam conprising the nitrogen atom an

the. S(O ou ich 10 carry them R9|sahalogen

at %ﬁ?ygfgh"g%r%é‘%% SEYICHcher dafkyfne or aryl “group;

C3eC7 Reydraal Ryl tﬁ‘@eefaieal I@dmﬂea @L- G6o f huekadlhkyld, lactam
y uor oal kox nitro, no

o Bt e T R PEReR et et e Giroup whicn

ar yE6xRy, t]a@ytthl o, heteroaryloxy or heteroarylthio

group, said heteroaryl or aryl groups being

optionally substituted with one or nore substituents
sefect®d 3 ramCa-Rakpgen Cat6mycuamtoal kil - C6salkydycloalkyl-

C3€CE3CMch9§lek1}é| : a§§1CE Cdgé)ﬁhj‘])@né:]orc%l%g a}kylgne,
C-- roalk 1- - al koxy, ["uoro-

al Kox g%?\%t %PM%JIBT @4&&\#‘@1 @SmﬁFﬂR?F@ﬁe sultam
grmrmrimm@ethemdltme@f dromiuded (the 2909 .t B@oup which

%t&%a{l s) of the heterocycle A may be in
oXI ed form (S(O or S(O2); the nitrogen atony(s)
may be in oxidized form (N-oxide). 30 The conpounds

ofg f Qremyl I t _ a t I
O e Bl il el L1188 ARLG1 Y B ey,
er%npﬁoﬁié%o%ﬁk?@ﬂ di dstrerdoilsemer £1 ¢he§éuoié®|®hkj’bne€s—cs—

ardl ieh:ast ereot SIS0 A8} SOonk¥LUr €5,adder ﬁRERS R4RsN-

HH:I %dl ngk %%emc mxﬁﬁuregl are part of the ,
e on~Y The® conpb¥inds OF CFEPAGYE - (I)"‘riﬁféf?xé(m s@rvgthio,

mﬁﬁ&nﬁanﬁloﬂxwes aetefrcaddiltihan %ﬂddpvwkﬁlﬁCh@%eroaryl

zoowaa%%lz%%%é%e@ﬁaﬁa”%ﬁ%{t SorhbEa-ed v goe o

b &Pree parledt Wit dn phaerdectedcditgn actepbgkhe atirds, and a
b@ﬂ thess@lts OfC$kﬂe%y%Qb%§ at ;%ﬁ Cbecyéfgalﬁffmcl—c3—

ain'pe for pur| or isolat
kKylene, C:-Cg- uoroalkyl C -Cg-— alkoxy, C1-Cs-fluoro-
alkoxy, nitro, Cyano, NR4sRs or RyRgN-Ci-Ci-alkylene

group.

In the compounds of formula (TI):

- the sulphur atom(s} of the heterocycle A may be in
oxidized form (S{(0} or S(0););

- the mnitrogen atom{(s) may be in oxidized form
(N-oxide) .

The compounds of formula (I) may contain one or more
asymmetrical carbon atoms. They may therefore exist in
the form of enantiomers or of diastereoisomers. These
enantiomers and diastereoisomers, and alse mixtures
thereof, including racemic mixtures, are part of the

inventiocon.

The compounds of formula (I) may exist in the form of
bases or of addition salts with acids. Such addition

salts are part of the invention.
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5 conmpounds of formula (1) are also part of the
i nvention. The conmpounds of fornmula (I) may al so exi st
in the form of hydrates or of solvates, i.e. in the

fow519607;g89§se0|atlons or o% conblnatlogﬁ¥y%%?0ﬁpe000183

or nore nolecules of water or wth a solve
hydrates and solvates are also part of the invention.
In the context of the present invention, the term 15

- h;raehal ogamgat Opflayl S Hent Qﬁ%&ﬂaﬂeﬂi TRATEL & Maﬁa@eumaauy
c rin rom.ne or_an._iodi sin e
H%abﬁgaﬁﬁéﬂsba B &h&i g2 q&ﬁa@ qﬁﬁm@?% €£ o can
z bar beedt oﬁerv\,haeqamgleandftzr eanr ifgvegt her valswes ththem the
1 e I iis,a 20 carbpn- based chain
Egﬁgouﬁaﬁave&?yo@rﬁ é§ }boR— “at e C " aRoBFky@f  the
slﬂﬁﬁéﬁd@ﬁ to nmean: a Ilnear or branched, saturated
allphatlc group. By way of exanples, menti on may be
made of nethyl, ethyl, pro yI 25 i sopropyl, butyl,
|sE%%t§Pmp?%F@Sb8?yﬁorB@ﬁﬁyl Jefley, algcowdss™ dm the form
al &gl enpdra3e$nt@ﬁdedftop,ap@atea lipear ofn bm@chﬁﬁm of
saturated di val ent algyl g&ﬁ g for exanp ég
kYT ene® gr8tip P eQRESPTEr affchéd, Ei%val%nt more
Son@h@©@he@asédwaharnohawung Br emllirehe .3 statboy oy and
oL &1 P cul-ar ylen eth 1- et hyl
et% }e%%é%rg%$0é¥?gﬁg$£9a$g g B ?ngfgnlntended to
mean: a cyclic alkyl group. By may of exanpl es,
rrenmatsr@an@ewBae ohe 3ocSu6t ome@ﬂtloﬁycm@u{gtm

cyclopentyl],  cycl ohexyl,” etc. gr oups;

fiuor oal kyi*® e?n?éﬁ@éd%ﬁ)%ﬁﬁﬁ?d%ﬁl%?k??angréuﬁLﬂoflﬂef

wh odth e 1o, rmr&@ﬁlﬁaeoﬁydmog@al@épns have been
WO 2007/ 088277 -

SubeLi Lo ot L2 1{ Yot Lne &l o VO 20071 PES2ET 2 ® i
- -k yhay r hdiveal fwier & the @l kytbgn oapoins asedef i hednd =z
aboue nave HMoreal koxyze 4g { ntgndedef o mRaR,, an @lkoxy
carbon-based chain which may have from 1 to 3 carbon
atoms;
- “an alkyl” 1is intended to mean: a linear or
branched, saturated aliphatic group. By way of
examples, mention may be made of methyl, ethyl, propyl,
isopropyl, butyl, isocbutyl, tert-butyl, pentyl, etc.,
groups;
- “an alkylene” is intended to mean: a linear or
branched, saturated divalent alkyl group, for example a
Ci3-alkylene group 1is a linear or branched, divalent
carbon-based chain having from 1 to 3 carbon atoms,
more particularly a methylene, ethylene, l-methyl-
ethylene or propylene;
- “a cycloalkyl” is intended to mean: a cyclic alkyl
group. By way of examples, mention may be made of
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, etc.,
groups;
- “a fluorcalkyl” is intended to mean: an alkyl
group of which one or more of the hydrogen atoms have

been substituted with a fluorine atom;
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group of which one or nore hydrogen atons have been 5
substituted with a fluorine atom "a thioal kyl or

al kylthio" is intended to nmean: an -S-al kyl radical

whete obhe salkkyh7group is as defined abov cT PR YY T 000183
is intended to nmean: a nonocyclic or Icy CIIQ I C

aromati g group cont ai ni ng, bet ween 6 and 10 carbon

at oms. Bf \waf 6P ExanpPesiBECBAGE gFBup¥ean ettt on-Fraglkyl
bersddeaaf whheaykher amapnt bybugr Qdpss darhakear agyeke”

i s_intended: {0 ;Lo ered, saturated

or parti gl :jfy ungsggataﬂ?a %d, rmn:bnt ’?%n@clto Ry cPe dtkoxy
t r gEQEPri ©yr sbpcbomrad nomg g hydrog@nhed ermmt bawe been
SeEﬁBE@QtBE@H]Qltﬁ Qnglh%rﬁﬁemg¥oﬁf exanpl es of a

nmonocyclic eteroci nenti on be made of
azeti di n§l FRpYRLEY] dPﬁyIalkmlﬁ@rllodl ﬁ)‘ﬁl lntaﬁzléiﬂdwwo mean: an

nDFSh@lk9y|rddﬂdﬂﬂ”ﬁﬁ@fénﬂheF%Pﬁy?z' 205 as defined
hom)(g geram nyl, di hydrooxazol yl, di hydrotphl azol yl,
di 1\3 ¥Si m dazol yl, di hydropyrrolyl or tetrahydro-

pyti di nyangraonas; by V\ﬁyteﬂ{d@xaml &8 : aabi ﬁMﬁbtffcllc or

h e, be made. of i ndol
Y ey e B oBRRrs. SRR PG angp . BetwEed 6 and 10
di Wﬁb@%en@mw ophlébnylwaldl r@/ﬁrodz)senmkmolomylaryl groups,
di vl 0 z bgpz y .
di hydrodfﬁOA;?%ge]%grt1 azo %ﬂg]gYﬁy(g?oﬁ ]I%?%y%,roups’
t et r ahy ot o-RBIRAYTNE " dishy dindi n@pi nppan: a 5- to
t et T ahytls ot 6@; guiiekiBYl oxdi hydf OPENZOXAZERYkated, mono-
benz h| azh % 30 di hydrobeniot hi azinyl ,

Gt oqui RAYSFLATI O% et T ahyat of é‘ﬁlohlé’zdt‘?r‘rﬁﬂmlng from 1
dlthydﬁ* dwt@m&wmlselmt@dnyﬂfm cqulstomaﬂlmyl
di ht ha trah ht hal azin .
teétggﬁ%gr%ge%}gaz |nyig% t[’le %égl Fg}c ReeBele, mention
betb[ Pe4Twide epf nwzeuleilrmﬂydrpbzentzb{d_;ﬂy]’bxap&plemyldlnyl

or tra 4 Qups;
ofaze%gnr'{p}?les 2?{&61&?(??%9%% c] uei% gﬁggbgﬁlg p 8’ 1%r\g§¥_nyl

b & FRRE R5TE R 1Y oi i hlifé‘{l{OQX%%é}ﬁ%r m déizéilb’yill-’OthlaZOlyl

mdmhydﬁnﬁﬁiﬂdﬂdmﬁﬁfﬂ benziai gazetyl vl or tetrahydro-
tetrah %gyrl do- , 2-a] benzi m dazol yl ,

d|pr¥yd1r 2514 Pffz a] WD 2007/ 088277 - 7 -
P@WFW&@O@EO@@&&@leS of a bicyclic heterocycle, mention

may be made of indolinyl, isoindolinyl, dihydrobenzo-
furanyl, dihydrobenzothiophenyl, dihydrobenzoxazolinyl,
dihydroisobenzofuranyl, dihydrobenzimidazolyl, dihydro-

isobenzothiazolyl, dihydroquinelinyl, tetrahydro-
gquinolinyl, dihydroisoquinolinyl, tetrahydroiso-
quinolinyl, dihydrobenzoxazinyl, benzothiazinyl,

dihydrobenzothiazinyl, dihydroquinazolinyl, tetrahydro-

quinazolinyl, dihydroquinexalinyl, tetrahydro-
gquinoxalinyl, dihydrophthalazinyl, tetrahydro-
phthalazinyl, tetrahydrobenzazepinyl, tetrahydro-

benzo[l,4])diazepinyl, tetrahydrobenzol[l,4]oxazepinyl or
tetranydrobenzo[l,4jthiazepinyl groups;

by way of examples of a tricyclic heterocycle, mention
may be made of dihydroimidazol[l,2-albenzimidazolyl,
dihydropyrrolo{l,2-albenzimidazolyl, tetrahydropyrido-
[1,2-albenzimidazolyl, dihydrothiazolo[1l,2-a]-
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benzi m dazol yl, tetrahydropyrimdo[1, 2-a]-

benzi m dazol yl, tetrahydrodi azepino[1,3][1, 2-a]-
benzi m dazol yl, di hydrooxazino[1, 4][4, 3-a] -

bewgi pvdazokyb7or tetrahydrapwrazino[l 2-a)

benzi m dazol yl groups; "a heteroaryl"” is |n en &”/000183

ne 4 menbered aromati c nonocycli c,
|%§% ?%§%?£§r¥cycllc group cortSinfHheFTRAR Eidp L, 2-al -

he?@@éambfﬁ@m@bct ed fromteﬁ;raﬁyand:d‘iaz]é%u&}b Va3 10 (fl 2-a]-

exgapk nocyclic hetera nentlon
de o?ﬁTﬁéﬁgig?yl pyrazol yl , Cf a2115&%§6¥ 4 3-aj-
?%?%E%@@?OlY%oxazolyhf furanﬁetraﬂydnapyndzlno 1 2-al-
oxmgm@zmﬁ@ézojylagf@gﬁg , triazolyl, tetrazolyl,
pyridinyl, raZ|n pyr|n1d|nyl 15 pyrlda2|nyl and
triazi nyt d’? Way? f %fpieéis dfc ansiagycl iec 5- to

het 4HmﬁmbéremﬁatbmﬂtlBﬂﬁmﬂ%c@%QQdﬁ BiE&&b&c or tricyclic
[ + gfnzofu ané benzothlophenyl
behzoxazol yI o benzi 201 yi° © i HREgbPgoms selected from

béhzdihﬁhkdiyl isobenzofuranyl i sobenzo 20
t I@ I
Ry o UL el e D121 o

pyridinyl, pyrrolo
py'ti¥d rﬁﬁ ﬁ@ﬁﬁolpﬁyllmkﬁﬁnnhnﬁanypyr@zmhpljnythlazolyl

qumazQ@unyl or 1gWitRe%alh Ryl grou?§0ﬁ§%tﬁgx 25 naurggyl

e%%lo s of atricyclic heteroary

eﬁyFldo[fnﬁy daz%my¢d14ﬁ¢b2b10- trlazolyl
[ j;ez,-ral]sz[é,lyil ,m da@qhwdlédym dalzo[ﬁyﬁaﬁir%?ﬁz'[ T gﬁf?iﬁ{idlnyl
p 3 enzi;m daz or pyrazi no

b&&qbg kgﬁ %k LT187 mg 0£—§|€ﬁ|f|es |_O 30 _

en2|m groups,
_ " PHi d"’a_lél gAi fQ@plﬁ Oﬁmgbihﬁcbbﬁpmm@‘idéfryﬂhe mention
I RNt ban, radd e gry ?}%ﬂj&l c%sl %,gp%_slg%Euranyl

cgngoungs of formul a
206%2788829phengl. pcr/ ﬁwmmx@@@ms in whetzinidazolyl,

indazolyl, benzothiazolyl, isobenzofuranyl, isobenzo-

thiazolyl, pyrrolo(2,3-clpyridinyl, pyrrolo[2,3-b]-~
pyridinyl, pyrrolo[3,2-blpyridinyl, pyrrolo{3,2-c]-
pyridinyl, quinolinyl, isoguinolinyl, cinnolinyl,

gquinazolinyl or quinoxalinyl groups;

by way of examples of a tricyclic heterocaryl, mention
may be made of pyrido[l,2-albenzimidazolyl, thiazolo-
[1.2-ajbenzimidazolyl, imidazo[l,2—a]benzimidazolyl,
pyrimido[l,2—a]benzimidazolyl or pyrazino[l,2-a]-
benzimidazolyl groups;

- "oxo” signifies “=0-;

— nthiou Signifies “:S”-

Among the compounds of the invention, a first group of

compounds comprises the compounds of formula (II)

R2

R1 |
\--X\ N
L IMQ I > |
X Nl = \N\ﬁ}m i)
R1
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X is a carbon atomor a nitrogen atom said X being

identical to or different from one another and the

nunmber of X = N not being greater than 2; 5 Rl, R2,

R3woYz2and /Askeirng as defined ign fornula (v rkino7/000183

belng possible for R to be linked to the 6-el enment or
ghengnt unit of the bicycle. Anong the conpounds of

t he’i nventi'on, a second group of 10 conpounds

coﬁprlses ah@aﬂhquchmcmrfarnwtaogbhlhtha B2iX X being
’1hént1ca1( é@lkux él@%%rehtY:B rnléhéM“%?%th%é R&nd the
i's one or nore atoms Of groups,
|d@HWP@ﬁIOSerrfNeﬁ@ﬁtbeSéQegréétéronhanhydrogen at om

a bl O%FEOFQ;J O Qfncd z@l?fgg?gl k¥l aoEla L8 Eh%%ggi}%‘ (1), it
NﬁaﬁﬁngopoﬁﬁﬁpéegﬁGGbI%ZGQOﬁl%l%k%@dF@géﬁeat mlamen; or
Cls G5t ahkiyt , uhet epeae k- boXycCa- C5- al kyl

aryl - C1- C3- al kyl enoxy- Cl1- C5- al kyl ,
RARSNC( 0) - C1- C3- al kyl ene, aryl, heteroaryl,

ar3heigi - Gee abhybenésoofheherdam¢bt€an6aab@ﬂo&megroup of
ar Q4R I ups.- Ri b. bei

oﬁ?lona yg §§$§£g§%¥t5$éd8én$%g%%% OF norEiLe (191)
substituents R9, which may be |dent|cal to or

di fferent %ron1one anot her; RO ks a hal ogen atomor a

Cl- C5- aIkyI 1- C5- al koxy, L/ CB~f | uoroal kyl, aryl,

heteroarylxﬂN roar Ith:§' royp, said heteroary
or aryl grgyps ei I onal | yi30/substituted wi{llh
one or nor s Ntue ts sel ected™ ro %Phalogen
atom and a - kyI C3-Cr7-cycl kyl,

C3- C7- cycl oal kyI %1 C3- al kyl ene, i - C5-f | uor oal kyl ,
Cl1- C6- al koxy, C, -GC6-fluoroal koxy, nitro, cyano or

R%@?Nﬂﬁ%ﬂg3' al kyl ene group; 35

Ria ig one or more atoms or groups, which may be

identical or different, selected from a hydrogen atom,
& halogen atom or a C;-Csg-alkyl, C1-Cs—fluorcalkyl,
Ci-Cs-alkoxy, C1-Cg-thioalkyl, Ci;-Ce-alkyl-S(0),-, NR.Rg
or nitro group;

Ry is a hydrogen atom, or a C1-Cs-alkyl, heterocaryl-
oxy-C1-Cs-alkyl, aryl-Ci-Ci-alkylenoxy-C;-Ces-alkyl,
R4RsNC{0) -C1~-C3-alkylene, aryl, hetercaryl, aryl-C;-Ceg-
aikylene or hetercaryl-C;-Cs-alkylene group;

said heteroaryl or aryl groups of Ry, being optionally
substituted with one or more substituents Ry, which may
be identical to or different from one another;

Rg is a halogen atom or a C1-Cg-alkyl, Ci-Ce-alkoxy,
Ci-Ce-fluoroalkyl, aryl, heteroaryl, NR4R; or arylthio
group, said hetercaryl or aryl groups being optionally
substituted with one or more substituents selected from
a halogen atom, and a C;-Cs-alkyl, C3-Cy-cycloalkyl,
C3-Cy-cycloalkyl-C;-Cz~alkylene, C;-Cs;-fluorocalkyl, C1-Ce-
alkoxy, C;-C¢-fluoroalkoxy, nitro, cyano or R4ReN-C1-Ca-
alkylene group; '




1cC

15

WD 2007/088277 - 9 - PCT/ FR2007/000183 R2, R3, R4,

R5, A, X and Y being as defined in fornula (Il).

Anong t he conmpounds of the invention, a third group of

5 wonpoundssg@npri ses the canppunds of fo I :

RLH DPHW Y in which Wi e cycl | cﬁ(rﬁ%Je{I‘ZE?%@%%OOlB:%
orpa tricycljc %O heteroaryl selected from R2 R2 R2

N NCS NR3 B3 \39" R R2 AR ¥cdRsRE RS - ReRna®  in
N\ EornmBa\ {IRB-~~R3 R2 ~R2 R2 \ M~~~ ~N "N N'N)

~=-/ -R3 ~~=~R3 ~-TR3 R R \> NNNNH NR3N,H

R1l, R2, R3, P and Y being as defined in formula (1).
15*¢3 2002 0882PPunds0 of ROK FRROOTI 00183 tANRAY hbep of
COMaSeesd Of c dhier 1 SWeNt i On. A, Lo45L N gr oup o
conmpounds conprises the con'plg%n S ofO)fgof?nﬁf“é "(‘\/51‘15&:
RRPH~NN\ ON"t R3 5inwich: \ R, R, R3 A

and P are as defined in orrrul,_?(l) -
R P c N=wv (V)
I

Y

in which W is a tricyeclic heterocycle or a tricyclic
heteroaryl selected from:

R2 R2 R2 N
N N
N
M0 Dy Yy
N s Rs \/\LRE

=) R2 R2
N N
N
N N>\N N
N
\ﬁm R N
R3
R2 Rz R2
N N N
N Ny \>__
A\ N N N _ o
iy 45 \_~Rs 7 R3
R2 R2 R2
N N N H
> > >N
N AW N2
—7~R3 N\~ R3 R3
R2N ) .
N
N NH
N
R3 \=N R3

Rir Rz, Ry, P and v being as defined in formula (I).
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Anong the conpounds of the invention, a fifth group of
conpounds conprises the conpounds of fornmula (V) in
10 which: R2 is a hydrogen atom or a Cl-C6-alkyl or
Cl/c6- calkapes gioup; R3 is fr one to th

il BT/ PxdPhafbgores

groups whi ch may be identical or differ

a _hy en ato 15 and a Cl-C6-al kyl,
%86’ g’&?y% Pr%%rgc?x JritRIpi VPRl ORG 4 sTearEhedrbyp of

a canw@nndwompn@mlsa& it1ef OMpRNRd0 JANVG RIS QF/)
groups, which may be identical or different, selected

froma hydrogen aton1 20 and a Cl-C6-al kyl, C

- C6- al kyl - Cé%) aryI Cl- CRz al kyl - OC(O)- group,
when R3 is ca |troqen atom R, Aand P
bei ng as defi ned f 3

.N&g Anmong the
conpounds of the inve |on $i X %yp of

conmpounds conprises the conpé no§16¥ nmul a (V) in
which: Ais, with the CGN bond of benzi m dazol e
uni® WRi€R:which it is fused, a 5- to 7- menber ed

moroCYEl, i &;, 30 Beiepogyel £505-FPROGYELI ¢ el ?503@(
containing fromone to three ﬁeteroatons selrect from
0, Sand N, including the nitrogen atom of the

beMM®ngdahe|eom@bhndstfF%heF@&@%@tfbﬁe'ng§§tﬁe@fgﬁﬁ of

né ( Jon135 Anong t he c%%gounds of .
|nve |on S a SEERIFr SlF R0 088 7 fOITUla (V) in
PGﬁFPﬁEOO?/OOOlSB of conpounds conprlses t he

C ou V n |ch
o X & aPoREdRaGhoh] M O Rt Bonati-Con
(ﬁa%ﬁﬂfimﬁﬁ9%ﬁdazole unlt MAth mhlch it is fused, a

5-Rt 0 7rdTEfhen esh A0POCYSLLE o PELET Beygksugg ”%9%16‘3%“ =8 be

het ar cont ai, one or two het eroatons sélec
frcé%é} %é%n%rha Eﬁ@ §BFngsefected from a hydrogen atom,
and a C;-Ce-alkyl, Ci-Cs-alkoxy or hydroxyl group, when

R; is carried by a carbon atom;

or

Rj is from one to two atoms or groups, which may be
identical or different, selected from a hydrogen atom,
and a C;-Cg-alkyl, Ci~Cg-alkyl-0-C(0)- or aryl-C;-Ci-
alkyl-0-C(0}- group, when R; is carried by a nitrogen
atom;

Ri, A and P being as defined in formula (I).

Among the compounds of the invention, a sixth group of
compounds comprises the compounds of formula {(V} in
which:

A is, with the C-N bond of the benzimidazole unit
with which it is fused, a 5- to 7-membered monocyclic
heterocycle or monocyclic hetercaryl containing from
one to three heteroatoms selected from 0, S and N,
including the nitrogen atom of the benzimidazole unit;

Ri, Ra, Rz and P being as defined in formula (I).

Among the compounds of the invention, a seventh group
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ni trogen atom of the benzim dazole unit; 10 x is a

carbon atomor a nitrogen atom said X being

identical to or different fromone another and the

numier 0af; X agN7not bei ng greater than 1; '

or nore at/orrs or groups, whi c%tlmay be |d58??gi§?089%00183
di f feer ent sel ected froma hydrogen atom a '
halPog & RC5M Snﬁ’oé“pp%ﬁeiscﬁ}h‘%/lvnmq}&ﬂ@%@f b?%?ﬁ“h%aorva in
chiwvoriche, or a Cl-C6-al kyl group, nore particularly

met hyl, ethyl, isopropyl or tertbutyl, a Cl-C6-

f1l uoroal kyl gr oup, nore particularl W or onet hyl ,

a GCi-06-alko yagroup, mor e (par Y, a
c10620th|oarx<2 O-e
G - C6- al kyl or e\particularly - SOZCH3

an NR4R5 group Xor '

atom or a Cl-C6- ' Kyl particul arly nethyl,
het er oar yl oxy- C1- C6- aIrR . gY 25 particularly

pyri di nyl oxyet hyl, aryl - I enoxy C, - C6-al kyl,
rmre parti cuI arI y benzyl oxyet hyl ,

I nore particul arl
% cH- ary }__( ﬁ'{;%e Bardi @ %I arts Bﬁ@ﬁﬁmldﬁéPéPo-unlt
ar‘yrthn'erhecpamu cus afhye[ﬂyrladl'j\yl to 7- mernbered monocycllc

arybe &ls &P e e particularly b )
napht h Irreth IY)L: Er%n ﬂ%glg]?h 1I?‘gtp%eny][ %yﬁiga%%lng one or
het'&? ?Wr‘éﬁt%saﬁﬁ fehed ﬁb‘ﬁ@ Opaﬂtractdl ar,| yncluding the

pyrlii mmémtwrh v oPY#hdi Bérﬂlﬂchhazopaf g%;%gg-‘é'w

gkazo rrethé Eyrlmdl nyl nmet hyl ,
1 FPEB0EES™ QF ridl T %@rhyritom, said X being
qwtd‘maicww: rtimt hwﬁ dUf faybaet r%irorxlnt @Wéazéﬁbﬂ:ﬁ@t:hyélm@r the
sal e roar or ary

gr oups ofa&% rrg&eﬂnogt gD?Jr t%lﬁb ed with one
orRIADr €5 UIPSTE tgentmom arrmmh Ay gBObpsl defitl€eldl M8, be
orj ghAdferentfra ot her hydr n_ato

1 bl O MePREARC I%%l d Sfr%%ydr%ggjﬁog?gm tom,

R3 i.s an atom or group se ecte roma

a TCHERU Ky Rt gRouporRom@ drau leutlar | §lwethyd, bromine or

Cbmflaiéﬂoxbrgrﬁupcll@g-%m@ﬂ' eyl R Y gr%tr%oxéaggrlcﬁlarly
a car

:%%yﬁ.r 10 l%ffu J.Vs\%%r%og%llsc?rg”!cgrt utyl,

Y a C1-Cg-
fluoroalkyl group, more particularly trifluoromethyl, a
C1-Cs—alkoxy group, more particularly methoxy, a C;-Cg-
thiocalkyl group, more particularly SCH;, a Ci;-Csg-alkyl-
S{0}2~ group, more particularly -SO,CH;, an NRgRs group
or a nitro group;
Rip is a hydrogen atom, or a (C1-Cg-alkyl, more
particularly methyl, hetervaryloxy-C;-Cg-alkyl, more
particularly pyridinyloxyethyl, aryl-Ci-Ci-alkylenoxy-
C1-Cs-alkyl, more particularly benzyloxyethyl,
R4RsNC (0) -C1-Ci-alkylene, more particularly
R¢RsNC(O)CHy,-, aryl, more prarticularly phenyl, hetero-
aryl, more particularly pyridinyl, aryl-C;-Ces-alkylene,
more particularly benzyl or naphthylmethyl, phenyl-
ethyl, phenylpropyl, or heteroaryl-Ci-C¢-alkylene, more
particularly pyridinylmethyl, pyridinylethyl,
pyridinylpropyl, thiazolylmethyl, pyrimidinylmethyl,
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R3 is an atomor group selected froma hydrogen atom
a Cl-C6-al kyl group, nore particularly nethyl, and a
Cl-C6-al kyl -O-C (0) - group, nore particularly 15

( Ch8) 3000-/Q8)27.7 when R3 is_capried by a ﬁt&??ﬂ%owoomm
atom R4 and R5 are, independently of one another,

ol nore.particul thyl _or et hyI
qgimﬁ %}B—Q&"%o toggflﬁg ﬂnhﬁﬁyiﬂg¥ﬁgﬁr ogehusEBH Methyl,
vvh Pywazdavilimeshyiemr @epayprc@luadloﬂ@lme tingt] p heloupe
gradpg g%t%{li:‘dasrﬁ hat 03??135%?118%0 p rtl u' ar l gptlonally

fluorine or chlorine
paPHPEGE &G SnEtifd oneCRITEne & oXybS tomtleezpaas t R@,ulx@hiqh may

nEbeXMenElc@@ ftbu@&Oal@E@tentr@&%mp%te' %Hlo@hle%
nmore particularly phenyl’,

kfl uor, orret E% ,

éroaryl & Fiéoﬁﬁflt REGMarly 25 imidazolyl, NR4R5, or

ar ylﬁ t hi ms BQr @ tpar berldra)ﬁl:p?/ sa(_l_rtftfbéb d mlcbna%r r&fd atom,

ar ng optionally sybstituted with one or
X ]Tel Y Bps MG €A AT AR Bt 1§e R hyl & §o-Cs-

Arr@ih@otihe g@'@mpoumrdga)fpaMcummmY onethoxgl gbtrh agrigpproxyl

of qEORPOURLESH CRIPId SES. of formula (1) in
vthqchHgt thensaama éfl me ]El@an ] ot %rs%nd/or °R3, and/ or
A, °Tand/or P and/or Y are as defi ned in the groups

abrye. _35 é\ﬂoagohh@rcgﬂfegbn%l%fctteae AL 1Ry B fen aton,
ni nt npounds conpri ses the conpoun I]f

f of mii‘a Elg%kﬁ(/b 6 PFOBED97C. BRF < PR ERO0BPEO0018350d 2
RXRT:Nalkyipb-8(B3-(~') gireughi ch AMd%e\MtEWﬂéﬂtﬁ%dﬂarly
bo f ~t 2|m zolLe unit

(@Hq g Q C%? n%ere }r%n%ar%l%gc]?bfcah%%g%%%l%tom
oqum@\%@ &ki @ﬂ%t etwdeyéndent 7y niofg dre@mehothed, a C©;-Ce-
he&:ﬁ{}oﬁtcﬁ%§h%f§ﬁ%% 1 dﬂg%é\!:%f%#gé&gyi he

nitrogen atom of the ben2| m an 8-,
9-% 1. 3B T5- fBFBer ERUBLEYE| Wé thetdronilgogpel @tom which

bicyreti s heddh 0al Wy St B 1 N of reen éhcgﬂa_n@ group;

h%gerfgt%FBh ?ES%keQmLQSW'NOE% égartlcularly fluorine or
chlerine, or a C;-Cg-alkyl, more particularly methyl,
C1-Cs-alkoxy, more particularly methoxy, Ci-Cg-fluoro-
alkyl, more particularly trifluoromethyl, aryl, more
particularly phenyl, heteroaryl, more particularly
imidazolyl, NR:Rs, or arylthio, more particularly
phenylthio, group, said aryl groups being optionally
substituted with one or more Ci1-Cg-alkyl groups, more
particularly methyl.

Among the compounds of the invention, an eighth group
of compounds comprises the compounds of formula (I) in
which at the same time R; and/or R; and/or Rz, and/or A,

and/or P and/or Y are as defined in the groups above.

Among the compounds of the invention, a ninth group of

compounds comprises the compounds of formula (I’)
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with the proviso that, when Ais a 7-nmenbered

saturated heterocycle, Pis different fromthe

2, 3-di hydro-1, 4- benzodi oxane group and fron1the 15

1- benzopyyarsd-7ene group; from1l to 7
groups, which may be |dent|cg§ or dlffergé? %@{%%0183
froma hydrogen atom a halogen atom and an oxo,

thio, Cl1-C6- alk C3-Cr-cy
C3-C7-cyc|oah& -1+ C3 R0
Cl1- C6- al koxy, & Q {
C3-C7-cyc|oa|ky| - al kyl'eno R3

G - C6- quoroaIkoxy, cyano, , hitro, NRARS,
CllEBW%E ﬁalkyl C3-Cr-cycl oal kyl thio, C3-C7-

cycl oa -al kyl enethio, -S (0) -C -GC6-al kyl,

25A.S (@55 - @3-td7- epel Galkybond Sof the benzimidazole unit
(0) - C1- ZBrnl kyliene- glyoalkyl ,

C1- C6- al kyl -é’%&% B B et kyl - Fg(gygembered mono-
C3- C7- c§¥F bafkyl 2 %t%?czzclecs @7- cyedwatkgiic  heteroaryl
Cl- C3- ad:&yt@ﬂ&ﬁ@OtZom 30M4?5he58§§&9c})1% cHnggzrf%om o,

R4RSNC (0) é? %L aryl , heteroaryl aryl
Cl- C5- af kyT@ hetjelrll ?@Jr : alkyHeen araﬁ%&y,Of the
arylthlbenhemed@amyéoumlbr heteroarylthio group, said

het ero | ,Qr garylg ar S [ onal.ly. :
sﬁ%st i ?{u%eagvmgt h” one glrucprm(?’g ggblélgmif) %?s%§5V8&ﬁgd hetero-
from a #Hal eRyefrabomycand dathrogual kydonGaCh@5from 1 to

cycl oal kyhet &3 Loky ChOpb &yl g Gz 310l kyl ane, 5 C1- 6 WO
2007/ 088277 - 14 - PC]/ FR2007/ 000183 1IUor oal kyl ,

G - C8- A Kdxy FReL- BEOVE §6r o'éql%%xy,Wherﬂtﬁo igyaho,’ -NRIRG T ed
or R4R5§‘¢ctﬂfcﬁf:’eca| Ki)étﬁ’i%cgfdl W; PWitB tdier oMk SO ﬂM the

when (ftta]peqlgf n“%{o en atom of P, then

is di ffer en m a5 Hat P ofT%h 65%6”“ the

thio, cyarmlzantra;- 2+¢ﬁﬁ¥ﬁrdmp(ﬁ thloalkyl t hi oaryl ,

thiohet 0 a al [y heteroar | ox
195r @g)ﬁh 1 t&R& gQ&(ﬁ{s $ " o an e‘ﬁh ?1¥ Q’y‘ be

gr oup;
sulphUGQﬁﬂﬁﬁmﬁb RQ|d§ﬁf&W%Mbgeﬁ6h¢©h¢dafh@hogenhydrogen

atom o ClaChapbdyh. a7 g¥el 02l kio  enip o

C3-Cr- al kyl - {Iene
Cl1- C6- gr dtpC7” cycloa kyl, . Ci-Cy-cycloalkyl- Cl-c3—

alkylene, 01 C¢-fluorcalkyl, C1~-Cs—alkoxy, C3-Cqy-
cycloalkyloxy, Ci-Cy-cycloalkyl-Ci~-Cs3-alkylenoxy,

tl-CB-quoroaIkyI,

C1-Ce-fluorcalkoxy, cvano, C(O)NRRs, nitro, NE4R:,
C1-Cg-thicalkyl, Ci-Cy-cycloalkylthio, Ci-Cq~
cycloalkyl-Ci-Ci3-alkylenethio, -5{(0) -C--Cg-alkyl,
-S(0)-C3-Cy-cycloalkyl, -8(0) -C1-Ciy-~alkylene-C3~Cq-
cycloalkyl, (C1-Cg~alkyl-$S(0},-, Ci1-Cg-fluoroalkyl-
S{0)s—, C3~C7—cycloalkyl—S(O}2*, C3~-Cy-cycloalkyl-
C1-Csi-alkylene-S{0)2-, SO,NRRs, NRsC{O)R7, NRgSOzRg,
R4RsNC (0) -C,-C3-alkylene, aryl, hetercaryl, aryl-
Ci-Cs-alkylene, heteroaryl-C,-Cs-alkylene, arvloxy,
arylthio, heterocaryloxy or heteroarylthio group,
said heteroaryl or aryl groups being optionally
substituted with cne or more substituents selected
from a halogen atom, and a Ci-Cs-alkyl, C3-Cy-
cycloalkyl, C3-Cy-cycloalkyl-Ci;-Ci-alkylene, C1-Ce-
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R3is froml to 3 atonms or groups, which may be
identical or different, selected froma hydrogen 15
atom a hal ogen atom Cl-C6-al kyl, C3-C7-cyclo al kyl,

C3+wia7 <oy el /oalgkyl- C1- C3- al kyl e Cl-C6- f r ,
Cl- C6- al koxy, C3-C7-cycl oal kylﬂoxy and bR 98b 155 v 000183

C3-C7-c IoaI kﬁ}]ﬁ( 1 C3-al k Ienoxy when R3 is carried
by a ca Hﬁ’ré) 20 or Clls FTOMPN 0 2 dhofs-BEuoroalkoxy,

gr oups, nihiroh meynbe NRERNtAL€al,ROK- @'H@e—%@ﬁkﬁ/’le%%' gebed

froma o to | ogen ato and
Cl- C6- aP%gF q’%ecsromﬁf)ogi f whenm is attached to a

C3- C7- cyémagaw a@pncsem Kyl enhenCRqCﬁsZ5difﬂ@f@1@{:k)f'r,om a

l [3) c
?%I ogl(%ll- g]l 2 %3 él‘}‘dg_\(}fcgl)oé‘*aﬁk%g Ry, i kyTEne. nitro,
C( 0) - ]égﬂisa flcuo%aﬂkwamm , EridaseD) 2- t;hﬁflhé%eroaryl

| kvl - —a f I kyl
gl kgl S(TPQC% 161 C7413|é'391é| 24 i%e‘%%@oéfy&ﬁ%% engﬁ%ﬁﬁ)&- and

S
S(0) 2-, 1(8%5(% Ry SRJ;?‘PU@C (0)-, C3-C7-cycl oal kyl - O

C0)-, 3-&1- @wé@ﬂl &sylsﬂp@raékMﬂn?ne-OC(O)-
or hetero-

Cg Co- f oroal k oCg9-, ar I-O 0) -

ary?l 0- go g¥(¥ro ST &1 O3 % PRER B nPEr dyefi1—Cs-
at om 3%1]R41and R&@f—&th@@dpqﬂdentI(y3-mf7ﬁape|1aalgﬁplgpcj O
a hydr mer. cycl.oal ky

C3- C7- cyc oaI @1(:1@05}11?%0% aryFl Ccis @é%ﬁé’yl%ﬁélp'
or®s ar % gle@s: ér 2] éndaRSmﬁorcm togetdser whibhht hesy be

ni t r ogerdeieahi eb \WQ 2007408824715 18
PCT/ FR2 07/00018 carries them anegzeﬁl dErOJm & hydrogen
pyrrol iHiHy, i pEHiWESe, HAWi ndi1-For phsYi ne, Ca~Cr-cyclo-

t hi onorq:ihqth ne, ﬂ:apagrbnaaqntho@pcp%rlagylr@mgr oup, ¢y -~

this gr opt. onal | ubstltuedvvlt a

Cl- %gaﬁk% ol%gtk!gl C$E @q o&?%gﬁ 67 cycloalkyloxy and

C3- C7- @ycpwmloﬂk@~@1—l(¥l—eﬁkyleabyy Cl- GA=el kyl Bpe, :g

aryl, hﬁtr@rl%gj A, )632t G - C6-al kyl -S(O 2-,

C1- 06-f | uor oal kyl - S(O 50 B cycl oal kyl - S(0) 2-

C8*C7- cycl oal kyl - Cl1- C3- aI kyl ene- S(0)2-, aryl-C(O) -

Cl- C6- alskytr& O, t@3-E7-L85h® or groups, which may be
identical or different, selected from a hydrogen
atom, a halogen atom, and a C1-Ce—alkyl, C3-C,-

cycloalkyl, Ci-Cr-cye loalkyl-Ci~Ci-alkylene, C1-Cg~

fluorocalkyl, aryl-C(0)-, C1-Ce-alkyl-C(O)-, C3-Cy-
cycloalkyl-C(0) -, C3-Cq-cycloalkyl-Ci-Cs-alkylene-
C(0)-, Ci-Cs~-fluorocalkyl-C(0)-, aryl-S(0)z-, C1-Cs-
alkyl-S(0),-, C1-Ce-fluorcalkyl-S{0},-, C3-Cs-cyclo-
alkyl-8(0),-, C3-Cy-cycloalkyl-C;-Cs-alkylene-
S{0)z—, C1-Cs-alkyl-0-C(0) -, C3-Cy~cycloalkyl-0-
C(0O) -, Ca-Cy~cycloalkyl-Ci-Ci-alkylene-0-C(Q) -

C1-Cs-fluoroalkyl-0-C{0O) -, aryl-0-C{C)- or hetero-
aryl-0-C(0)- group, when R; 1is carried by a

nitrogen atom;

R4 and Rs are, independently of one ancther, a hydrogen
atom or a Ci-Cg-alkyl, C3-Cs-cycloalkyl, C3-Cq-
cycloalkyl-Ci-Cai~alkylene, aryl-Ci-Cs-alkylene or
aryl group;

or Rs4 and Rs form, together with the nitrogen atom which
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10 al kyl -C(O -, C3-C7-cycl oal kyl -C1-C3-al kyl ene-C(0) -
or Cl-C6-fluoroal kyl-C(O - group; R6 and R7 are,
i ndependently of one another, a hydrogen atom or a

C1+106 2alokyln,3 8€3-7C7- cycl oal kyl :C3- C7-
cycl oal kyl - C1- C3 aI kyl ene-, aryl Cl- C6- al k§f 6RB20B7 /000183

15 aryl a C - CG al kyl, C3-Cr7-cycl oal kyl
C3- C7- cyc%gli%igl Ky I- "l c3-al%Y | engzetidine, pyrrolidine,
aryl - Clp(lﬁealllﬁyhene azar:\paﬁgl Ig@@lgpel,?_l@eAnom &Q&‘rpholme

conpoungds i nyent{ on tenth group
comoungspggﬁ%?ﬁges heh(go%%b}aﬁﬁézb‘? foﬁ?:ﬁ‘ﬁﬂll% (1¥h3s| rgroup

whi gh R?;mg mtwflw Rfsiqustflt)JteES wthhlaChc)_l(_ts_&glkyl
carnon @a @k -a Al en 0 |
O o ong el nbther TacCrdkylene,

identical to or difféerent fromone
number OFY X S ¢t kijdeng  greeatler hétar &rRl, &2y1R8(0) ,-,

Y and ACheaisnglasidefbned, l@dﬁt@él?ﬁgoéé_ﬁlkyi gﬁ' be' 89 o

possi bl i nke
unit of %ch%ﬁg i Sepgﬁamng q3hé3766ﬁﬁé9ﬁé§3’éfctﬂéa alkylene—
i nvent i®f) zan ealue},vbmmg#,oupl of - Lcionpaungs _con@rlcsj,e%ydo

t he COI’@EQ@ for | I | 2007/088
16 - PCT/ FR2007/ 0001g§! ﬁl i&%ﬁkKﬁ%&Kﬂ*\RlKthne C(0) -
(111"} KD Fa- %@@h@ﬂbylscw,é ogrompe atoms or

graupsid Wi gheMay B drden! r different, selected
froma r@/dro gen él at om attf}gfaogenoré oh fh & hydrogen
Cl- C6- f1U8toal®y| 2gr bupss Rkyls aqaydﬁﬂg;eml@ablnylpr @y -C5—

C1- C6- atvicfloa lamwl-C; het e Dy Béyd -, ALy 1C@3 ene-
or heteg # Cl- C6- al kyl ene- groupk’ sai d aa!ll%'lene
bei ng optio all ? substituted with one or nore groups

oﬁgatoﬁg a C~Cg-alkyl, C3-Cr-cycloalkyl, Ca-Cor-cveclo-
alkyl—Cy{b—alkylene%, aryl-Ci-Cg-alkylene- or aryl
group.

Among the compounds of the invention, a tenth group of
compounds comprises the compounds of formula (ITI’) in
which
R1 R2
X
PRSEY
i
A& N A ——R3 )
i Y
R1
in which
X 1s a carbon atom or a nitrogen atom; said X ‘being

identical to or different from one another and the
number of X = N not being greater than 2;

Ri, Rz, Ry, Y and A being as defined in formula (I); it
being possible for Ri to be linked to the 5- or
6-element unit of the bicycle. '

Among the compounds of the invention, an eleventh group

of compounds comprises the compounds of formula (III’)




10 which may be identical or different, selected from
a hal ogen atomor a Cl-C6-al kyl group; R2, R, A X
and Y being as defined in fornmula (11) Annng t he
cowpounds /okgbhe invention,_ajgwel fth gr
conmpounds conprises the conpou%ds of forqy?% (rv 17000183
R -Op, N 'F{ NW(IV) Yin whigh Wis a trlcycllc
het er ocycl e’ atricyclic 20/heteroaryl selected
from WO 200X%A 007/000183 R2 R2
R2 \ NR3 N~ >'S | bR3HN R3
R R2 R2 CN R NI R R, R
R3, P and Y belng ag;deflned in formila (1). 5 Annng
t he conpounds of the invention, a thirteenth group of
colpowhdshconpri ses the conpounds of formula (V‘) R1
R2 e N 10.in R1
A]Hﬁ anhSYQg%% gg’deérggdigﬁn ofﬁtlgwgu%g Whlc??lmay be
conpount@eRElERe Oy ehtfbrrent f ogeleahet @curupaoihydrogen

COnDOUnﬂﬁoﬁon@rh§ﬁ§géﬁea§@ﬂpgﬁnQSCQ&k %@uBQBHEkﬁl(gkbup
qﬁ?dICh R2 and R3 are, independently of one anodtheér,

rogen® BYSRYSED a%ﬁmCEpélﬁy@TdkdéékYﬁl eAY1p Aegero-
Y bei nga:aﬁldeflﬁn@dm twmzalfﬂ% 2@)1ﬁmﬂgtéf‘§aryl C1-Ce-
conpou e invention, a.fifteent
conpouﬁ%ﬁqg%ﬁ%rlse% e coﬁ%bﬂnd§r8FpForﬂﬁ E)J(I}:’pltljrom‘—’ll13”
whi ch atuliiel saped t v R1 caed/ or R2cwed/orolRd; and/ etoms,

10 A which may be identical or different, selected from

15

20

a halogen atom or a C;-Cs-aikyl group;

Rz, Ri3, A, X and Y being as defined in formula (ITI}.

Among the compounds of the invention, a twelfth group

of compounds comprises the compounds of formula (IV’):
R1 P H
Y

in which W is a tricyclic heterocycle or a tricyclic

heterocaryl selected from:
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20

and/or P and/or Y are as defined in the groups 9 to 14

WO 2007/ 088277 - 18 - PCT/ FR2007/000183 above. In the
subsequent text, the term"leaving group” is intended

t oweanoa, geeyupst hat can be_readily cleav

nol ecul e through t he breaklngfof a heteréﬁgi é%i)éﬁ?é%0183
wWth the departure of a pair of electrons. This group
can thus I readily replaceﬁzmtth anot her gr&up

activa Ir aXyle-gr 6up Saﬁgftha onayeR3
benzenesulph.---e p toluenes trlflat
acetate, etc. Exanples of |eaving groups and al so

reference gfor the preparat an thereof are gigen in

", . Nhrch h_nN

nc 001 @ z}
R-"PrR NE gro

i ntended to heah a group that be nDnentarlly R3

incorporated into a chemcal structure with the ai m of

tenporarﬁﬁ@ |nact|vat|ng affart of the nDIec % during
20 a n, and that ~€an-be readlly r epo [ a
subsEg of the ‘ Exanpl £5

protec s and alse -lerewces r egarei Ngnt heigy

propertles a gﬁV%n in TW CGegngg P.GM Wit z\ 3fgs
Edition, Wley Interscience 1999. 25 In accordance
Wi th the i nvention, the conmpounds of formula (lI) can

be prepared according to the process illustrated by
gengral, stghe@sea;ladw ehifal Lawy ch ~~
BHZN R2 -0c " p C PRigg 22" Fegited @?O%BE%J%;'

R3 (VI) (M1) ~vy (I) The conpounds (I) can be
obtnangedthg reagtdondof &  eorpound.af s for ”Uiaa {M2eddhen

a Cl-Co6- ah%oxy, WO 2007/ 088277 -
? ;00 Ccomprilses the compounds of
fOrmula (V'),

R‘l—@ ﬁ /RZ
N
\
\@/ \@@Rs %

Ri, Rz, Ry, A, P and Y are as defined in formula (I).

in which

Among the compounds of the invention, a fourteenth
group of compounds comprises the compounds of
formula (V') in which

Rz and R; are, independently of one another, a hydrogen
atom or a Ci;-Cg-alkyl group;

Ri, A, P and Y being as defined in formula {I).

Among the compounds of the invention, a fifteenth group
of compounds comprises the compounds of formula (I) in
which at the same time R; and/or R; and/or R;, and/or A,

and/or P and/or Y are as defined in the groups 9 to 14
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C3- C7-cycl oal kyl oxy, C3-C7-cycl oal kyl - C1- C3- al kyl enoxy
or aryl-Cl-C3-al kyl enoxy group, and P, Y and Rl are
as defined in fornmula (1), with an am de of the
compound - ekghermul a (VII) B which A,
as defi neé@gslz(r??for mula (1) a ove at theIBcr%Te u%@?ﬁg&)l%
solvent such as toluene. The al um ni um am de of the
SUfid of formula (M 1) is prepared by the prior
action of trinethylalumniumon the am nes of formula

V ar fromc on of formul.a (VI n ,

( #%21 %% h%% ro%e/ " g%‘ﬁ SR Plfaz(i’ 9?155?@}13” 18
asidékinded itp mgalrrulaa q:rc)t;pthbatardmxy]bec raelddly cleaved
fu@?&ho%‘%%ﬂé@hl&ogﬁgghgﬂ mﬂ(ﬂﬁ%?g%%ﬁoag amhgterolytlc

hal i de such as an aci i on
exafpfe, Wdfch Hilmyfierarteredel at }Pr‘hﬂerrefl @lesftrans. This

SObM@ﬁb slaeh aﬁléﬁbgl Qla;la@flq tﬁl@ﬂ%éﬁd %fbﬂuogﬂ%@l@ﬁ}e group

(3 ound of ormula (1) is then obtalne
Bt {08 of tﬁ&bséaﬁﬁaaﬁas SEECSERI a (E9M) , awmech Buch
|slaaxzh1hgr| geou@tsomarmd RorY asdatprare asidebhBeddgrn an

he_conpound. of formula (VI
wh T R bR I he RGP BeHARS i onate,
ab]@@@zemﬁstlhlehfpm@Sane of talbasessliphoaste, trlflate
triethytam n r r at€, ternatively
conpounds’ of gt(gr wS%géW§§ Pér)}pv\hll caﬁ“r@lq S gémnu)})dqr ox;ﬂ& aiso
grotSr e P, fpran§hR RFerasatHeti ndwraeff ormel a0ivdn in

camcbxeazﬁ:@el@lﬁﬁi vighnt Becnéhiseppoungs of far mika sl on
esence of a co(%JI i ng agent such as a

d| aJrJ;yﬁf ot hfe

(Iren’zloer kabekabeyt) méeyt]t[ th rt:k&( ptyé:rfrﬁhﬂ l‘ldrh@@é:d:ﬁhﬁé phesLgm is
phosp i et cyanophosphonat e or

ot rér%:{géucgl hﬁ% Qgééa%% Knho ryouéjyt hq%%e skitf e |nmf3ﬁ@¥]tarlly

arfncBPITR4e pregenacehefmigaBasesutiuras with the aim of

tHéﬂﬂB@éﬁﬂf@’lﬁchrvégiﬁgng %%9@ Tr {91 Séfgg#fe during

di met hyl formam de. I n_sc he conpounds
f & mIISEE SO aﬁlald(VFP?t aﬁ@lnth%eotmdlr]eage’rﬁrwvameﬁt a

t hermiashof prepari Bg  36nd hem s 1008; describegare o«
com*ret cctal |y avail abl e, descrl bed in the literature,
STESATES bY- GHBF oGy P L5 0EESSEENEESC T IERF G g heheir

| rrersturies Rafe Begumovin etr.dl.. crBagsi ane 15 . MY Gyutz, 3rd

CheMe; 20045 148 Thee AA% LA 0090
In accordance with the invention, the compounds of
formula (I} can be prepared according to the process

illustrated by general scheme 1 which follows:

Scheme 1

Y

Y (Vi) m@_\<
{vi) Y
(1)

The compounds (I} can be obtained by reaction of a

compound of formula (VI) in which B is a C1-Ce~-alkoxy,
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V.M Reddy et al., J. Indian Chem Soc., 1984, (111),
WO 2007/0%8277 - 20 - PCT/ FR2007/ 000183 89-91; K.V:B.
Rao et al., Eur. J. Med. Chem, 1981, 16(1), 35-38;

R %0 movhogezab., J. Het. Chem . 1969, 18822065 Rioo1as
Freedman et aI J. Het. Chem, 1966, 3(? glg%

Chem Soc Sectlon C, 1970, 5 (6),
8ZS| 0(5;233)Cy Oal AVe. THE 7coHROARUSY&F Cf grmaldkyinoxy or
oragyir Ctﬁ&% adiw 1 eGostybstirbuped @@daq>ary1 8R4 é%a|%£3 as
he | gr t alk oup, . ¢an_he o
by&gfggﬁgl |l%go¢%ﬂ‘41|agn% tat'al %‘ %&‘ ‘?re? | tGcFgground
paPf adramrés i(MGA,) ,camr i d® But Renahte RgouEespENAd¥ nad

cofrponesuQk fq '“gﬁb&én CErthQ)reﬁﬁﬁ tI%Uteggﬁ%gnt such

hal ogen _at o suc as_a lorine, i'nthe pre
fg?sg f?e*lr2 of Ta8f alKyirhyResiuddaldfdetbe ofommound of

al kybmie habisle, iacqordidged o hhe RS hods dlesqried, o

|ntltﬂg it ture 15 (A Furstner et
%‘éf ShHET °1 38%%: al@m@e@%. Wmle%aatvnu
C}thaltmerm L 2998¢ofibOhds 3&925)%;:11&{1% ep«mljpdl el?%%%%m% is
[ t e compounds o
E%Hﬁ?zﬁﬁ ﬁ?"%ﬂﬂ;r 53070 Stndtrt adtbn &% aigtine in
Joup wike h @arbgamb;carytlﬁr feheeoanyl can be
i actl n, ,

gkﬁufmggﬁﬁ%gﬁzﬂﬁgggﬁﬁgug Qn %%H& %%%“ne(%ﬁ§ F o acid

glé%rr Shonkifig é@ﬁfﬁ@i}nds fOGT festamplee ( VIQ£ or thionyl

(Ic)h,lcs:ub?&t it uaied ther ei(@f@u:@, W'ft h 25 ggggg%ne atam .

arylboronic aC|
afrpProier et hodsdesiﬂrerbeobbtra:tri‘@i Ibﬁer@éé@@l&g KOOWN 10

ff | a
(ectbema il st cnae g omand o Torna

sBbS t R1 é’oralff@spﬁndang te atefmigd on HetengarylT),

u actiof
gw;;‘;gln ;:gl?n Cbﬁn&?rjer?ialr@gugﬁrggﬁgoggﬂg cér%rl ad “but o and
Torrag éﬁgﬁﬂﬁdaﬁpnéé’rﬁ‘ﬂllﬁor (Fll &OWe, dm (1})g piesence

thé pressaceuoch aB arykthat heenar -a BSE?EHaEX§b§§ate
ga'ciqde‘lalé‘&%?ag 150 e B e P e e (v, im
which B is a hydroxyl group, and P, Y and R; are as
defined in formula (I), can Dbe coupled with the
compounds of formula (VII) in the bresence of a
coupling agent such as a dialkylcarbodiimide,
[(benzotriazol—l—yl)oxy}[tris(pyrrolidino]]phosphonium
hexafluorophosphate, diethylcyanophosphonate or any
other coupling agent known to those skilled in the art,
in the Presence of a base such as triethylamine, in a

solvent such as, for example, dimethylformamide.

In scheme 1, the compounds of formulae (VI} and (VII)
and the other reagents, when the method of preparing
them is not described, are commercially available,
described in the literature, or prepared by analogy to
processes described in the literature (R.S. Begunov
et al., Russian J. Org. Chem., 2004, 40(11), 1740-1742:
V.M. Reddy et al., J. Indian Chen. Soc., 1984, (111),




et al., J. Am Chem Soc., 2002, 124, 11684), or by
any other nethod described in the literature or known
to those skilled in the art. The conmpounds of fornula

(1 yoorz oW osgbhvat are WO 20075088277 - 21PFT/FR2OO7/000183
PCT/ FR2007/ 000183 C-substituted on an ary

h rear.yl P Wi n RARS, NR6COR7 or NR6SO2R8
g(retg%pfgélcz\an\zo%bt ai ne(?atf r%ﬁr\rI] 't H8%cor Pesgdfdi nghem. . 1981,
comfdunds Bf-For Ml @. (Wyron €Yl )gl. subst et edchdor, 1969,

exgnpl g55Wi th @ bron pe at W QX a 5 CO‘%P' I ng Leactiof, o

re ectively W th an am ne,
Bﬁ(’maﬁﬁae Ll re K pr @s@ncef ofoaﬁ'ﬂbas@cofS@ctlon c, 1870,

5 phcosphl Besand3of acopaklkag %gg‘r based catal yst, according
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0] thods described in the literature or known to
8%% sKPFPEYTAR t e arkormlarhe (€Bhpoakds (80 .f orthidta are

(I¥ BubQVttutéﬂakxﬁrﬁg ?M@ﬁlI&ﬂtﬁ@@@fb%r@%ﬁ?%%&ﬁgR@lth an
btain room orrespo

gg%%% 8?}03&% gr rru?a% O%?aj(l?ﬁ %YSL%SFPPQtléHgvHEW%FlOHr

cyanba gy aep, bﬁcaomerca@ Buchetalsoﬂ:elldaeﬁ@ﬁﬂ kad idbrd hQ:arrled

I r ille in the art
|§@Egﬁgogﬁgi &op o?%g?&b¥$)C%§p P%¥%ul (VI) or
sugg)(i t u?‘é]aSWF%t%‘ﬁ -BLOp- aﬁkyhaépgeﬁ( O)azoml kylsugzlhoupa,s a
Ca@hb@rﬂbé,al negh byt@él d?)tﬁe%%n(%f thef& ”%%e.%?@; idng an
, stituted Wit h

d f f rrru
Wo%%%%sjglt%%up i’:g%r diPAg tcbf ne@%od@lhé’éémﬁed haﬁrlde
trﬁpc¢rdzmatm0e die kmenhode t@@§@r§$é£'§%.|BhéhQ1%%&ature

h
&t%ﬁt% fgﬁNR4%5(%6C%§/”orS%<ﬁgtS &gzgrégﬁ (46)

Yo dbt Awrahireom etheakor r éspondi ngheanpoands, of3 (

f a 2pof VI 1d) . osu ut.ed h.a pi.tro . n
g?{)gl?%} foroge%rrpg\rrpe@by ?%dgg%lk%n 153t h)éinlgac PititdeSrin the
Slﬂﬁiﬂonyl ation, according to nethods descrl bed in the

|r1t1m at g U A& NOWA t@ot:ﬂ9§§ SWI' ed dyn thf artepdpe
%%ncéf toftf rgm a ( R%Q% tthat ar 30 -

u Stituted W h°an B RRERS iﬁ'o@& et?é’ﬁlrb’é o%t—’@‘ilhed\flbi)h

a cymgchoh sy In bar heaetrbat-ydesgrdied &4n Phar a8 nea by a

1%%%911%@’ %T 19&ﬂ9000£9&ﬂ9yt0 neéhOdS d%%ﬁ&hpeds&gh as
palladlum, carried out on the corresponding compounds
of formula (VI) or (I), substituted, for example, with
@ bromine atom, in the presence of trimethylsilyl
cyanide, of arylboronic acid or of heteroarylboronic
acid, or by any other method described in the
literature or known to those skilled in the art.
The compounds of formula (VI) or (I), in which P is
N-substituted with a substituent R, corresponding to an
aryl or heteroaryl group, can be obtained by a coupling
reaction, catalysed by a metal such as copper, carried
out on the corresponding amines of formula {VI) or (I},
in the presence of an aryl halide or a heteroaryl
halide, according to the Buchwald method (S.L. Buchwald
et al., J. Am. Chem. Soc., 2002, 124, 11e84), or by any
other method described in the literature or known to
those skilled in the art.

The compounds of formula (I} or (VI), that are




literature or known to those skilled in the art. The
compounds of fornmula (I) or (VI) in which Yis a 35
sul phur atom can, for exanple, be obtained by reaction

of “U@O@@r/ro%%@eﬁdl ng conpounds ,of formula é#}gggﬂgz&gm%

|n which Y is an oxygen atom W|th a reage

ss n' s reagent. The conpounds of formula (1) for
V\/nlc t@%po?ﬂasa‘?@ | 0883 Ftergryl group with an

PCNRERQ,OONRQ@@ﬁ.BBort Qrasprel egbug, gr&ﬂp gar g iR from

ni en, such a et hoxyc rbo r ou
ter:h %gu(l;y (D @b’ﬁ% Wfﬁy eﬁg’ﬂmd%‘/caﬁjjb’onﬂf (VI),
gr 6upstéantied, deixmot ectathle, acthHi rrag beothed cGtom, by a

me 0 0 e he art, .so as to
® g1 Ve Canpaunds O Formiia (1) ier - Rg s " Riur ggerramide
at 8m A ﬁ@jﬁé&n@ld%elnnv@ml cm.’em dfig & o karsat hepf =

of phbs h@ﬁ@e%&ﬁi &8 §|E@lﬁgglﬁ%ntgggsc%%ﬁﬁgﬁﬂylQaccordlng

(VLL-x 10 x ranging from a
cotBo %‘%ﬁﬁ BEarsePas aPnt s slitReatiett aes bhown  to
thehosﬁpehﬁldsedf inf ersukac(l). JO JC?'\/UN ;_QNw :"Z’g')
N a n

*0 (VHE% ¥\7f°i“p8)“nﬂé"N ﬁ@ﬁ/el\fcirf?u (b PRTHZNWT) ~N % are
mmbst(Wteé}w@Vhl af ¥ (0) (W< gg)rc(u‘gﬁl | c{aa)n N HZIW M Stz / £ rom
N / \
('\'/\FHE (é\}/BIA é_lch {rtgj_c:'g'~ ola%az of rnﬁ?[% :ﬁ)wbor {(VI},
\ }3u }:15 @dNMLNh(un Sty ke GV grﬂylp, according to methods

described in the literature or known to those skilled

15 in the art.
The compounds of formula (I) or (VI}, that are
substituted with an -S(0)-alkyl or -5 (0)2~alkyl group,
can Dpe obtained by oxidation of the corresponding
compounds of formula (VI) or (I), substituted with a
20 thioalkyl group, according to methods described in the
literature or known to those skilled in the art.
The compounds of formula (VI) or (I), that are
substituted with an NR4R;, NRCOR, or NR;S0OzRg group, can
be obtained from the corresponding compounds of formula
25 (VI) or (I), substituted with a nitro group, for
example by reduction, then acylation or sulphconylation,
according to methods described in the literature or
known to those skilled in the art.
The compounds of formula (VI) or (I), that are
30  substituted with an SO;NR4R;: group, can be obtained by a
nmethod similar to that described in Pharmazie, 1990,
45, 346, or according to methods described in the
literature or known to those skilled in the art.
The compounds of formula (I) or (VI) in which Y is a
35 sulphur atom can, for example, be obtained by rxeaction
of the corresponding compounds of formula (I) or (VI)
in which Y is an oxygen atom, with a reagent such as
Lawesson’s reagent.

The compounds of formula (I) for which R3; corresponds
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15

15 The amnes (MI-b), (M1-j), (MI-k) and (VIl-1)
can be prepared according to schene 2 hereinafter:
Schene 2 WD 2007/088277 - 23 - PCT/FR2007/000183 HN
CzNNo\ 2NEiZ 0B3203N \ NHz QzN_/, N E (VII1)

oH (XI) (IX) (X) |_4/ R3 R%Ej = (%Jﬁg&ﬂo{%%’ow%
Re%%cgl . N e/ CN V11b7l\/b\ VI -j

(%% ﬂtﬁF |%"’§* éﬁoélpe cagpled v (igoge A such as an

pr 66895y farbpnepanimayst, hea agbpesbiWyh oh)cat¥bhyi) group or

VLI - k | ther racemc forns, is
gu%mar%%lggg }\%é%}gen | tY Ic%lﬁ%i stsSeRn &Fi rls‘:ie%‘{%‘%ﬁCted

i NASEbEEi Gt FﬁgclzemqeaomsthpﬁsomOme;o( 9o o4 tdkitiheed in

r agesl gram (A4 1 IS clion is-carrie

fo exa Ir‘l"&éj béyé hg%\tl}lg thctra%?}wo rd;Sag(gfnt V\ni’lﬂg dT) where
yért 2 U A6 products (X) thus obtai ned are

10 subsequently cyclized to heterocycles (XI) in the

przgsgl%e of a reﬁgent such as trifluoroacetic acid and

of " a Fehgent sut SOKGAFOgEn PEFBXPHBY tReareabeirowt its

betsreeas ritd alitoi mhsoldin@Rurids 2o S0k¥ERL18UGHTRS%) with

di,ch} h y optimzation of a process
descr%%gg% ?98m ipir eednuhi® 8t Cé’lmpouildsl—lélan dffentised as

1968 timRegs 25¢F$rmﬁdnheesase aher etR3 i s dhdifeiamn of
f vy drogen atom the cyclization can give a

m xture of regio- isomers. The conpound (XI) (R3 =

hydr oxyl ) can be converted to 20 t he compound (XI1)

wi t BNR3 = net hox aIkyI on in thegy
pr eser%ﬁnﬁ z dl(llé gtNl I‘ﬁarp}\

al kyl a g C e or
sul phate. The nitro grou of the ound (X1) ot )<
(XI11) is &Bsequent {4meduced tof‘@ﬁ/e (Vil-d)
HN AN Ph HN N H,N N
RO SN G oI ge:
D R 3 R
\_ s Me W = =
(Vil-e) Vil 0 (Vil-g} {VII-h)
H.N H.N H.N
0 O 0 O
== OH OMe
W5 Vi) {VIl-k) (Vi)
HoN
ResS gt
) N )
R
{Vl-m) (Vil-n)
The amines (VII-b), (VII-j), (VII-k) and (VII-1) can be

prepared according to scheme 2 hereinafter:

Scheme 2




25 the amnes (M1-b), (MI-j), (MI1-k) or (VII-1), by
catal ytic hydrogenation in the presence of a catal yst

such as pal | adi um on-charcoal, or by any other nethod

of wreduotyiQrzgef;7a nitro group-to_an am ne n

O T N Fb00700s183. t ots aerrpRd/ PRozes
the art. The amnes (VIl-e) and (VII-f) can be

prepared acc ing to schene 3 hereinafter: 5 Schene
3 HN~ 02ND N N OZN NHZ ~# OZNN \ ~-~F (Xlll) N~

~ N H(XIY) 2 Nj2N / N 04 CO, CH,
f\ Gl= goecHzei \ V- LIN - Me NN XV | N H2N
+ NNN F2N§ ~ - &' (VII-e)“( I1-f) A procCess\for Re=0n{Xn —‘
preparigrg the am nes (Wl - and (VI1-f) con® s&ss omelfxiy-—

a first step, in substituting 2-fluoro-5- 10
nitroaniline (1 X) wth piperazine (XiI1),| w.gh is
substituted on one of the nitrogens with protective
group G This reaction i§ garfrirdout, er exanpl e,
heating the two reagent s{w,dhouf. oIy e addltlon
product (XI'V) thus obtaiwemqisaaubsequ- Eyellzed
to 15 a heterocyclic conpaund {28/) in thg p esence of
a reagent such as trifl onogcetre¢ acid g f OraTi ¢ aci d
and of a reagent such as hydrogen perOX| e t he
reaction being carried out in solution in a solvent
such as dichl oronethane. The heterocyclic conpound
() PE&RSE2G then be<gepriocectled; afumesxahpiesbif GUWII- 3},
COPEHS. i f heandydnomysy of sXV).idithe, &eﬁfecefg;@g

aC|d such % ydrochl orj c ‘aci d gi ves t e am ne

5 1n scheme 2. It consists, in a first step,
in substltutlng Z2-fluoro-5-nitroaniline (IX) with the
racemic amine (VIII}. This reaction is carried out, for
example, by heating the two reagents without solvent.
The addition products (X) thus obtained are
10 subsequently cyclized to heterocycles (XI) in the
presence of a reagent such as trifluorocacetic acid and
of a reagent such as hydrogen peroxide, the reaction
being carried out in solution in a solvent such as
dichloromethane (by optimization of a process described
15 in A.R. Freedman et al., J. Het. Chem., 1966, 3(3),
257). In the case where Ry is different from a hydrogen
atom, the cyclization can give a mixture of regic-
isomers.
The compound (XI) (R; = hydroxyl) can be converted to
20 the compound (XII} with R; = methoxy, for example by
alkylation in the presence of a base such as sodium
hydride and of an alkylating agent such as methyl
iodide or dimethyl sulphate. The nitro group of the
compound (XI) or (XII) is subsequently reduced to give
25 the amines (VII-b), (VII-J), (VII-k} or (VII-1), by
catalytic hydrogenation in the presence of a catalyst
such as palladium-on-charcoal, or by any other method

of reduction of a nitro group to an amine, known to
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25

al kyl ated, for exanple in the presence of a base such
as sodium hydride and of an al kylating agent such as
25 nethyl iodide, in a solvent such as tetrahydrofuran

or wodpoeyhykiaorman de, to give,the heterogys)er i@g&)@00183
The WD 2007/ 088277 - 25 - PCT/FR2007/000183 nitro

Qr h (XV IS subsequently reduced
tog§$§e F%é?%ﬁgng %ﬁ? gf by catal ytic hydrogenation
in the presence of a cat al yst such as

pa di Lha or hod 5
regﬁgtrgﬁ%g? a n{ ro groupgﬁo nomn to e red
skpfreddingt he arhemgha hﬁrﬁenéﬁterf) i s prepared by
reducing the nitro group of the conpound (XV), for

exanple if G = CO2CH2Ph, by reaction with a reagent

such as tin chloride, in.%éﬁﬁmﬁeht such as 10

di met hyl f ormam de. The amines (VII-a), (VII-c) and

(M1-d) can bahﬁéepared according to schenme 4

herginatt emn, 1 che iy / N O NdnxN 2N N
H2N N\NNH ~ NG (AT N\ N G =
H : (VVL%7K@XIX)mThe ami a) can be edwbg
reduction of a correspondr ro precursor III)
descri®ed in the 20 IrﬂEFbture Nort KVet a

Het. Chem, 1969, 6, 655), for exanp by cat Iytlc
tion in the pegsenpce 0f a atysk, such as
har coal , or\)eH—Qg to any ot hef =COLHFPh

pal | a

nmet ho tjon of a roNgrodp to an amjne,
known,d/@ t skilled in tqgn 25-art. The anmine
(VII-c) c%n be prepared in two steps fromthe nitro
precursor ¥*(XVII11) described above. The

H,N
e N 2 \Q:N\}w
AN
W[:j::>“\ N N

O
I‘L/N-Me NS ‘<0

(Viie) (Vi)

A process for preparing the amines (VII-e) and (VII-f)
consists, in a first step, in substituting 2-fluoro-5-
nitroaniline (IX) with piperazine (XIII), which is
substituted on one of the nitrogens with a protective
group G. This reaction is carried out, for example, by
heating the two reagents without solvent. The addition
product (XIV) thus obtained is subsequently cyclized to
a heterocyclic compound (XV) in the presence of a
reagent such as trifluorcacetic acid or formic acid and
of a reagent such as hydrogen peroxide, the reaction
being carried out in solution in a solvent such as
dichloromethane. The heterocyclic compound (XV) can
then be deprotected; for example, if G = CO,CH., the
hydrolysis of (XV) in the presence of an acid such as
hydrochloric acid gives the amine (XVI) which can be
alkylated, for example in the presence of a base such
as sodium hydride and of an alkylating agent such as
methyl iodide, in a solvent such as tetrahydrofuran or
dimethylformamide, to give the heterocycle (XVII). The
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intermediate (XIX) is prepared fromthe precursor

(XVI'11), using a base such as sodi um hydri de and an 30

al kyl ati ng agent such as nethyl iodide, in a solvent
W0720066038847%7~ 26 - PCT/ FR2097/ 000183 @ﬁ%%

t et rahydr of uran or dlnethylfogﬁan1de The éﬁ Uhey 000183
(XLXE t hus obt ai n tﬁ?? subsequently be converted to

an am ne $VfE c)°by aFPIPOUPRy di SYéhat | b9 i Fubsmauently
S;ffggieg}?; Ny Eg{ﬂ%%it t;iruCh aagr}% ot her - rree% hob of catalytic
red UCtI%n o?lg %’ro §FolRF ﬁ‘Enea IEICRAYES t Hegk as
skPﬂ%@lder“t%—fah@er’hé, am:ame (@gﬂl -y Caﬁtb@rpr gpaned of

Nr r J.9 Rrecursor
:jes%(?\@cg%j&gsggegn}%tﬁo gjlt e?trre diat " i‘§&) }‘EOﬁPeﬁgrg&Ose
fr%]ﬁjri R piBcursdrarikvi Me asimg 4vBasé)such psepared by
so:dascmmhygirltdﬁ anderdl - debloouyl ACahonaes TR, rox

nJg >%<) hus_ obtai ned can subse
converLf U 1o G dnfatelzPpv PYd}feE?téQﬂaWyﬂilhca reagent such
hyc‘dir ogetrati on thldhedpresenge of sa 15zgatahyst sugh as g

pEg{ r oaI or by any other rmethod of
redluct |Hoimt04}a HiTF o group to an amne, known to

those skilled in the art. The am ne (VI1-g) can be

prepar=ed of; Lo 0 e| after: Schene

5 XXl | ﬁn%égoZ\ﬂNM;%i al ysE th%nﬁ # ‘2‘3% 4 '7oR| begprepared
b&SE TN (ERwS ERNa 19 hﬂrﬁg)nafZ@rThe ani ne (VI I -g)

can be prepared in two steps from

2-10do-4-nitrochl orobenzene (XXI) (G A dah, J. Og.
Chem, 1993 (58), 3194- 31§S§l_éi£st|y, t he conpound

(XXI') reacts with am nopyr ine (XXI'l) in the presence

of a catalyst su H um di acetate, of a 30

phosphi ne a i um carbonate, in
a solvent |such as tolue er these conditions,
the cyclization pré@&uct (XXIII) i slisolated and can

fhdece Oy

(XVIH) (vin

GeH:(vi-a)
}__ \©:\>\ e G = Me : (Vi)

G = COiBu : (Vi)

(X1}

The amine (VII-a) can be prepared by reduction of a
corresponding nitro precursor (XVIII), described in the
literature (R.J. North et al., J. Het. Chem., 1969, 6,
655), for example, by catalytic hydrogenation in the
presence of a catalyst such as ralladium-on-charcoal,
or according to any other method of reduction of a
nitro group to an amine, known to those skilled in the

art.

The amine (VII-¢) can be prepared in two steps from the

nitro precursor (XVIII) degcribed above. The
intermediate (XIX) is prepared from the precursor
{XVIIT), using a base such as sodium hydride and an

alkylating agent such as methyl iodide, in a solvent




give the amne (VIl-g) by catalytic hydrogenation in

the presence of a catal yst such as pall adi umon WO

2007/ 088277 - 27 - PCT/ FR2007/000183 charcoal, or

acqgey digde g eany; ot her nmet hod.@f _reducti OECT% 205“{)80183
group to an am ne, known to tﬁose skilled £

5 Th es (VI and (VIl-i) can be pre ared.
ac@bll%(]ﬂanmgapsto g%ﬁ%ﬁgg’@rﬁéﬁ%?ﬁaf P&r ;. Bty eomanids The

Oz NoppNuEEt GBI Snclii®N NoNtatzahE QaN / asubMNdudhs be

~chbvﬁkaév%h\ N V1 \ N~ 8% HzN (6%%@%%)00@9 \@éﬁg yeic

e condéhsat f
2- Gniregsnaictioobenz | mkwazptes(aﬁ@(é\/)of Wet heata Bagentuch  as

5 Suﬁﬁlééd%hﬁc%hw nk mak%% i t}%}ﬁosgl gl eot Q] i sql act}foc? of
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cyclization product tre o
i SEREFSTIPRe Ofi ta dngticmpgmuzp héOhénelagun@yclkmC(mm}(\ﬁq those

cagkbglégdugeghboaga am ne group by 15 reaction with
tip._chloride, cordlng to any ot her method of
diEt PBARST (i %3 i ©F SBFTAR et Rivoviterd from the

t hoserski | |p&dar<]jﬁrsid'i:e art;»évﬂgg ahm' aescﬂ/bé?m &%ve The
VL= e anmi nes

(VIR Bl BB S kot gt o SERemty | Brscursor
hetBVAALY er : uSthenmea7 MWER00FAO8827Y -s@Bium hydride and
P E 7 83 Cn.,

U TRgRTLEIES (Tl B NERSE

Qzr
ﬁ%/??%ljle %O()SL(%@C}()E%{; &t akFpaverHeN / tb> &k Hmine
N>(TdMe-aN-Bp eatahyst cNh(a}¥Bgenation in the presence of a

catalyst such as palladium-on-charcoal, or by any other
method of reduction of a nitro group to an amine, known
to those skilled in the art.

The amine (VII-g) can be prepared according to scheme 5

hereinafter:

Scheme 5

N
-
amn/E-]
N N
oM . N
O TR O, — OO,
S — . A\
base N \N N N

Cl

{x0) DEXI) {vit-g)

The amine (VII-g) can be prepared in two steps from
Z2-iodo-4-nitrochlorobenzene (XXI) (G.A. Olah, J. Crg.
Chem., 1993 (58), 3194-3195). Firstly, the compound
{XXTI) reacts with aminopyrazine (XXII) in the presernce
of a catalyst such as palladium diacetate, of a
phosphine and of a base such as caesium carbonate, in a
solvent such as toluene. Under these conditions, the
cyclization product (XXIII) is isolated and can finally
give the amine (VII-g) by catalytic hydrogenation in

the presence of a catalyst such as palladium-on-
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n=3 (M6m n=4: (Mu-n) (XXXI) The amnes (VII-m
and (VII-n) can be prepared in four steps from
formam de (XXVI1) (S.L. Chupak, 5 US2006135447). The

fowmamjde/()mwy) can be actiyated in th
di chloroimne (XXVI11) by rea%?l on wth epé%%f(%éa 07/900183

Cgﬂg 989 SO%Cl% Thg conpound (XXVII1) can

subsaquent yhe SGRSEI TG &0 Whbh ok HfiTamatdast of reduction
stephceunetroX¥rdp ikn whi ehimes JrQfvrd td GHHME &illed in
coppouid. of 10 structure (XXX). The latter can
subsequently be <converted to a tricyclic

benzi m dazole (XXXI) in the presence of a catalyst

suthe as zpahkadi u et a osphlne nd o

base such as caegrgaﬁgarb%ﬁate I%eguctlorpongheprepared
niTTC GO OF T58EKs byhernebrgfier15 hydrogenation in
the presence of a catal yst such as

pal | adi um on-charcoal, or according to any other

met hod of reduction of aﬁﬁﬂﬁ%ﬁ{&oup to an am ne

known to those skilled in the art, nakes it possible

to obtain tH® t(VIl-m or (VII-n) 20 The table
whi chwf g Qs i ¢l Wt r at mhe éHentga structuresxgn
the ph @ a N Ne‘@f rre—Exa 5 of * A P
i nter medi ate co unds of mula (VI aagbrdlng tol\u-_/>

the invesii on. 25 In thuﬁmﬁable: WO 2QQ+/ 088277 - 29 -
PCT/ FR2007/ 000183 the colum "M (C" gives the
melting points of the products in degrees Celsius (O,

f &bkl RG, i cat es that e NVR s ectrun1|s
describ ﬂd%ﬁ%a e é%%ﬂ%l%@in% § nﬁt¥ CREHM ke (XXIV)

cBafin 2 F&s”fg@@éntssl@ ssorpauretdn e hesesd Oitmposs:Lble

whera%biéﬁa al epres et s 8 %QQRﬁan rochl.oride
nEand %&e rat?% bet ween . Brackets is t%g chls

(aC| YhEsE) A9 ¢-SWS D0 7T R88RFre goup of the hetero-

PCFAFR2007£000183an Takd € educed to an amine group by

reaction with tin chloride, or according to any other
method of reduction of a nitro group to an amine, known

Lo those skilled in the art. The amines (VII-h) and
(VII-i) are thus cbtained.

The amines {(VII-m) and (VII-n) can be prepared
according to gcheme 7 hereinafter:

Scheme 7
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No. structure Salt/Base M (C) NN VII-a HN NJ 235 -
236 NVII-b HN/\ _ 168 -172 CH, CH, VMIl-c N/ \ N
N- 195 - 190 O p H WVI-d ~./" NNNN HaC CH, - 198

- R002897Vv0sd27CN cH, VII-e ERNN N NWVR - 007 183
( Exanpl e\/)/ ONNPUuHNNZJ 1%'5 -118 Nr%FWW%-% HPRP

/ \ NJ 249 - 253 N NWVII-h NM\R HzN ~\ \NrJ

(Example VI11-2) Nj NNWR VII-i HN (Exanple VInN-3)
doff -j~r \ NV\R VI HMNN%%@n‘pIe X- 3) NWeh}’/HNHN

OH Heln.N NHCHO SOCI, ON o ON /
= 2 N

8C,C1L ,
Br = Br Br

H,N__  -NRMe
XXV (Xxvin {n [XXX)
XXIX)
Basa j catalyst

H,N N H G,N N

= M z 2 M

Ty T

R N-ﬂ{/;”.| catalyst N-\(’)fn
n=3.{VIl-m}
t=4: {(Vikn) (O}

The amines {(VII-m) and (VII-n) can be prepared in four
steps from formamide (XXVIT) {(S.L. Chupak,
US2006135447). The formamide (XXVII) can be activated
in the form of dichloroimine (XXVIII) by reaction with
a mixture of $0Cl, and S02Clz. The compound (XXVIII) can
subsequently be substituted with a diamine of structure
(XXIX), in which n = 3 or 4, to give a compound of
structure (XXX The latter can subseguently be
converted to a tricyclic benzimidazole (XXXI) in the
presence of a catalyst such as palladium diacetate, of
a phosphine and of a base such as caesium carbcnate.
Reduction of the nitro group of (XXXI) by catalytic
hydrogenation in the Presence of a catalyst such as
palladium-on-charcoal, or according to any other method
of reduction of a nitro group to an amine, known to
those skilled in the art, makes it possible to obtain
the amine (VII-m) or (VII-n).

The table which follows illustrates the chemical
structures and the physical properties of some examples
of intermediate compounds of formula (VII) according to

the invention.

In this table:




-k /' \ N (1:1) (ExanpleX-4) WO 2007/088277 - 31 -

PCT/ FR2007/ 000183 No. structure Salt/Base Mp (C N

VIIT-i HNNOCH 940 - 142 CH VMI-mHN~ ~ N N HC

Yl wh 3357 (1: 1) CH WVILzn N N HC - N

~ ~ ~N (2:/%)%%% fol |l ow ng exg%'pl es descr?%gﬂf%gg&%omm
prgpara%kon of, some_ internedi ate compounds of fornula
(Vi) i AEcCE dahce M8 W ER "t K6 viesy erlté ohel Thagnwebers of
of thhe mompounses axempldideed refien o %b@s;s’s i@ajf%llg this
L e elemantal., meroanalysgs, the LOMS (1iguid =
chr omat ogr aphy - nmass sg Tt tIRGC N yaes degeriped in
| R ®WRBpestra confirmthe structures of the

conpoun 0 i ne 0. Exampl e, |, (Conpoyngd No. VII-a)

6- am no% s?E?h d(rjsoa-]] 45 dazo‘fil,é“fréq benz?m dgporeents  a
g %‘leﬁ)%‘PIP%diLU gfech@mscoafomt, 198eirsaaddBd]l”underesents a
argafoded a ivi QUSE | hLe utien . qf 2.7 1

(13, 2% mmlojg o?@%, 3- %%%%‘% 6%??% 0‘1"41% it%edaE%f%? 2?’%@“’6“
benA T oezot® (re Jlanet theet) afa5ig:. Het. Chem, 1969,

6, 655) in 100 mM of nethanol. 15 g (0.23 nol) of

amoni um format e are added to the reaction m xture and
the suspension is subsequently stirred for 12 h. A 20
solid is recovered by filtration and is purified by
silica columm chromatography (el uent: dichloronethane-

nmet hanol ). 0.82 g of the expected product is obtained

in the formof a grey solid after drying under reduced
pressure. 25 Melting point (base): 235-236C 1H NWMR

(DMsSO D6) , 6 (ppm : 3.89 (m 4H) ; 4.38 (m 2H)




6.18 (dxd, 1H); 6.46 (d, 1H); 6.58 (s, 1H); 6.73 (d,

1H). WD 2007/088277 - 32 - PCT/ FR2007/000183 Exanpl e

|1 (Conmpound No. VII-b)

6- & PEDI, I>ydr o- | - met hyl_- pyrrol o[ 1

0 a0 1 dazfgll“agﬁg% oy g péT#22007/000183
2-(2-nmethyl pyrrolidin-l-yl)-5-nitroaniline 5 g (32.03
mmol ) of 2-fiuoro-5-nitroakdlde tand 4.9 n (48.04

mol ) of 2-nmethyl pyrrolidine (racemc) are placed in

a Cr R/ r{eactorsg,-ubnﬁereaa I igfgagsed jand llM.'b(o ]
i Xtureils heated at 100C for 5 hAfter coaqling,

th mxture is takeg-ip with 100 nl of jwater and 100

m | ¥&ilchl onenet . The organi c phgse is 235-236
separated, wash&d with 50/ nl of a saturated solution
of [Sodium chtorigx dri-edrover—nmagnestium-sttphate—and

t henyygoncentrayed_under rpduced_pressyre. Th&s - 475
resulting 15 pr s used as it is ijn the
subsequent reaction- 11-2

2, 3-di hydr o- I-nethyrl% nitro-lH pyrrolo[l,2-a]-
benzVHFddzoIQN2{2§,&22 6 ) of a 35% aqued@s - 190
sokutioniof hydiegen 20 peroxide are added, dropw se,

toja solrytion of 1z i Z2Tmot)—of

2- thylpyrrqjldg' Hyl) 5-nitro- aniline, obtained
inkzﬁngprece t step, and 4 m - (51.92 ol )198f 200

tr quoroac aC|d in 20 m of dichloronethane. The
m kture ICIlumcu o, m-A—and—25—then—cooled--and-——|
t aken|-gp |n W/NF d|crloroneihane and 100WF of a
sat ur at ed aque s utlor of sodi um hydr ogeemple V)
cafbonate—Fthe—ofr gani-c—phase+-s—separated,—W

with 50 \gakukated 'sol ution of Eodium

chl ovii-de] ., MQV.Er né3|un1sulpha and qn§nT§p
concent r at ed=gnder re r pressure. The resulting

orange o | (O 89 g) IS d as it is ih the subsequent
reaction; I1=3

6-a ro yl -1 Hpyrrolp[ 1, 2-3]-
beng}lri deﬁ%‘%zﬁ}b‘v$?ﬁ1ﬁture of 0.25 g (1.?%;ﬁﬁgl)

ofl 2, 3-di hydr o-

met hyl - 6-ni tro-| fg.ol of 1, 2-a] benzi m dazol eyyr
oht &illfred HN_<:f§ﬁK;J -
: {Example VilI-2)

V- Q:U - | NMR

(Example V1(i-3)

Vil % NMR
HN \/ N (Example X-3)

VI | _@:DOH j HCI NMR

-5'——‘{9-—&-

(1:1) {Example X-4)
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in the preceding step, and 10 ng of pall adi um on-

charcoal at 10% in suspension in 15 nm of ethanol and

WD 2007/ 088277 - 33 - PCT/FR2007/000183 1 m of a 1N
aquweous cs9lowtsiran of hydrochlogic_acid, isp j f

four hours at anbient tenperature under 4C%Z$§%$g7/860183
hydrogen After this period of tlme the mxture is

acorr-o

fil emﬁp,|cunce Hundet geet—5-presstt
taken. up W th 1(%E)Hue_'lﬁ%f di chl orolm'f: Re&ne | and 13ﬂpﬁF7'of

i

a 30% aqueous sol s of sedi um hydroxjde. The
or gan¥- Iphaae is ‘separaf@d, | washed with | 50 n 147 - a2
saturated|s ol u n of sodiumchloride, dried over

nagnesiunrsUIpndle dHumiHeH concentrated—under—10

reduced pressure rresultlng $ahiid is| purified b
si Ifi ca"®ol u @L ?gaphy (eltrlﬁt di [chl or ofdét
nmetihanol ) the expected product is

obt lai-red--a—the Inrw1nf a alna solid after drying
unger reduced presmsur,ze 15 I\/lelt g point (base):
-MBC LH NVR ), B (pp : 1.49 (d, - 338

.]1'6 (m [LH) AN 1H):; 2.@1%m 2H); 3.2 (m
2H);_4.41] (sext.,” 1H); 6.51 (dxd, 1H), i6.92 (d, 1H);

&

7.08 (d, 1H). 20 Exanple Il1:

6- am no- 2, 3-di hydro-3-net hyl -1 Hi m dazo- .

1, -]e |mdazole npqund . VIl-c) I11-1

G R B Erb SRR R r Mob T by G ePprarion of some
beﬁimmmm(ﬁomoundsxwﬁ 2brfiulag (B H9 HHD|a)cd&frdance
2,3 hy. azo 2-a] benzi m dazol e

T ﬁ&@ﬂ gﬁ% 1H§%£91§E+ ?hg gmb 966? n5§55foppounds
109?Fﬁmlb¥1§%$@ akgdest Ltrfantheseadldedrabhderl .arpoa, dlerental

S USROASI QN y St & rreﬁeath% %ch%ﬂorﬁ%tg@ %%EIP%) Ohass

sodi um h drlde at 60% i n tetra

AP S5 T ng ata%b’ﬂf%? 4<5rm ra}aeesIRsoogl NUR54 spectra

o) £ iofm i dooneihanaase addat @hdhieidriodid shds.

then stirred at 20C for 12 hours. After this period
of tinme, the reaction mxture is poured into 100 m
0 zil'nd((IdlmmmdrIwedEIMet)h 35 three times 30 ni

R e e L
1l g of palladium- on charcoal at 10% is added, under
argomn, to a vigorously stirred solution of 2.7 g
(13.22 mmol) of 2,3-dihydro-6~-nitro-14-imidazo([l,2-a]-
benzimidazole (R.J. North et al., J. Het. Chem., 1969,
6, 655) in 100 ml of methanol. 15 g (0.23 mol) of
ammonium formate are added to the reaction mixture and
the suspension is subsequently stirred for 12 h. &a
solid is recovered by filtration and is purified by
gilica column chromatography (eluent: dichloromethane-
methanol). 0.82 g of the expected product is obtained
in the form of a grey solid after drying under reduced
pressure.

Melting point (base): 235-236°(C

' NMR (DMSO D¢), 8 (ppm): 3.89 (m, 4H); 4.38 (m, 2H) ;
€.18 (dxd, 1H); 6.46 (d, 1H); 6.58 (s, 1H): 6.73 (4,
1H) .
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then concentrated under reduced pressure. 0.1 g of the
expected product (XI'X) is thus obtained in the form of
a yellow solid which will be used as it is in the WO

20010/ 08827088234 - PCT/ FR20075900183 SUb?@W?ﬁgoowoooma\
synthesis. Melting point (base): 208-209C 111-

6- a.no~2, 3-di ro-3- hyl -l H-im dazo[ 1, 2-a]- 5
be%%é%&éétgﬁe( é%ﬁﬁgﬁﬁgﬁhd.bgFFPE) 0.5 g of
pafl-adiom-8n3echahydab -at mk0%yils 2adgedroumder, 2-angon,
t 0panukgeKQushy stirred solution of 0.81 g (3.71

mmol ) of conpound (XI X), prepared in the preceding
step, in 70 m of methanol. 10 g (0.153 nol) 10 of

amronium f ormataeahg1added 1te:Hhe _Leackig t?ioéhilg%ﬁe
and t he suspensi on i s subsequently“stirred for . A
so?i g 1 2cdr Sited BE f rEFEPFBnoaRdtrsaplinpednsy 4.9 ml

si l(48a0¢oham) chrofrat ography 1ehuent gidiechl proretbane- .o
ected product is, obtained

l) .. 0.26 f the ex
E{J?%Q%ﬁé Forn Sgrgwgrre%ﬁcsto%ﬁ AP Ber Sy tmderesed and
re@h@emixpnegsdﬁehéﬂﬁddrqtpb@@?c(baseﬁihl?@fﬂ%%i;ddling,
N DVBO- 4 2 (5,773 ; . m '
3%% m 2‘%&; 7 %Q%)sl uﬁH??;%heifé? ?Qxé’,fsﬁ%%;e(fe.aléﬁ(]u",o ml
Zgoﬁkﬂqiqhhq;qmﬁthgge. EXapl erb¥nic phase 1is separated,
6- @b ed 2,3+ hydr e 3-der - bé%%&@éc?o%ghtionv of sodium
1H.i m dazo[ 1, -a%gen2|n1dazole (Compound No. VIT-d)
e P REEL T E5Tbd3  Gimmrar iasmas bt Bxyehs bonypai then
i ni aaze iy 2 e bmﬂmdﬁzgaec(é@onp@@alaﬁ&é@.. Xfhe 133l ting
, 3-di 0-6-nitro- ,
i( %%fg&éo{@imjg a‘](‘){)%(%zailsm iol%)z/lcﬁr el F@:‘J‘? NP HIRgny reagtion.

Net. 30 Chem, 1969, 6, 655) are added, in severa

t t n, _.stixred-af- > under _argo f .
S g B e R R et Taome T r Sy F e
ofPCR M LARAR G uran. After stirring at 20C for 2

haumsl, (A5.4 trho{ P57 32l &%Jéglié SELT R Y o hydrogen

di_ carbanate _are 35 added_and the m xture is_then

sESHRH Fr 25 eh %gd% , dropwise, to a solution of 1 g
{(4.52 mmol) of 2-(2-methylpyrrolidin-1-y1)-5-nitro-
aniline, obtained in the preceding step, and 4 ml
(51.92 mmol} of trifluorcacetic acid in 20 ml of
dichloromethane. The mixture is refluxed for 30 min and
then cooled and taken up in 100 ml of dichloromethane
and 100 ml of a saturated aqueous solution of sodium
hydrogen carbonate. The organic phase is separated,
washed with 50 ml of a saturated solution of sodium
chleride, dried over magnesium sulphate and then
concentrated under reduced pressure. The resulting
orange oil (0.89 g) is used as it is in the subsegquent

reaction.

II-3 6—amino—2,3mdihydroml—methyl—1H—pyrrolo[1,2—a]w
benzimidazole {VIIb)

A mixture of 0.25 g (1.15 mmol) of 2,3-dihydro-1-
methyl—6—nitro~lHprrrolo[l,2—a]benzimidazole, obtained
in the preceding step, and 10 mg of palladium-on-

charcoal at 10%, in suspension in 15 ml of ethanol and
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20C. After this period of time, the reaction mxture
is poured into 50 nl of water. A precipitate is
collected by filtration and is dried under reduced

r @) . of the expegted product
fhﬁﬁ%%ge;éﬁ%gggn - 35 - PCHFR2007) oooﬁéﬁ%@@gﬁw%ow-’*
|nth yellow solid that will be used as it
i s ﬁﬁt qﬁ@H?°§§nFHé§F§OnN@|ft imtfpoitptoasagid, is
222+224€45 f&&Z four hours at ambient temperature under

6- 2 dro buto car bonyl -1

|n?g§i%[l g d? %?%?da Cﬁﬁ%&h 304y pfg) time, the

su@péﬁgr@n oiso 1figl {88 nnnbha@ht@@ﬁpﬁunduﬁdé} angeduced
[ u charcoal, a

et ggggﬁfgasf?g%egAQQHZQ% er goé éﬁ%%%%F?Tﬁthane

1027 6ur 1R6urd. Affterar eﬁr@)%al agfiephe | ﬁ@dmhlo@ matrer i sbdium

bynyikbik abi oyt Reg-JosU t H&b@tbénggggraglHt'%%ghed with

copcentrated under reduce ressure
S cfed® %r Bdﬁéltuéﬁéefihlﬁ‘@lélﬁtlé’pn@cf ﬁ@dlh@ farimwifde dried

mhb?ersoha@heé.ﬁ;rh/blstulliglaﬁﬁ gtanabgé%n 1%?%%@&%&&' Ander
; roa
gpg&‘%%iﬁﬁ) p&pfos&off(em %ﬁé T S'E\Qzlt( MY 2fplig. 46 (Bugified by
1F§111@aggoa@mnuﬂhrdméﬂDQIbpﬁyﬁ(EQuEnaHmdadﬁloromethane—
7- t et rahydropyrazino-. . e
o T tmzal § CoomiBungab: (O BEyNet 15 obtained
2-12- F%@h%R?@a@EoﬁybﬁBgﬁaﬁpﬁlﬁ @EFE5—@KWH@Q amiddmereduced
(Gormosinea No. XIV, G = CO2Et) : 25 A mixture of 10 g
( . aﬁgluoro 5-nitro- aniline and 20.08 n
q@%PBEH%Wﬁéﬁn%f T2t hoXkS2~t&t Yonyl ) pi perazine is
healt eiMrat (IM4OT boy, 12 thpﬁ\fteﬂd 4abhi(g, geﬁg}od of 1§ ?g 1H) :
xture concent r at un reduced pressu
andJ?%eEMS %#ﬁd O%c‘%tlc agﬁa g 30 gﬁdéﬁgf 2281 Ysemt .,
prigdi pid dtle idxdol It ed By (fdl trmati on. ehdid s 1IWashed
with water and then dried under reduced pressure.

18.5 of the expected product are thus isolated in

{ HSale o/ TET g o] FoRPSBPr d 31 RVRATODREDEBY 1 - 16-Eppipzo-
J.’l,21-5a](1:tenzihﬁ;du%1&2 ((dBm;AJd)nd No35 Rk)(m 4H; 4.02

(q, 2H); 5.35 (s, NH2); 6.95
ITI-1 2,3-dihydro-3-methyl-6-nitro-1H-imidazo[l,2~-a] -
benzimidazole (Compound XIX)
0.1 g (0.4%9 mmol) of 2,3-dihydro-6-nitro-1H-
imidazo[l,2~albenzimidazole (R.J. North et al., J. Het.
Chem., 1969, 6, 655) in 10 ml of tetrahydrofuran is
added, under argon, to a suspension, stirred at 20°¢C,
of 0.023 g (0.59 mmol) of sodium hydride at 60% in 5 ml
of tetrahydrofuran. After stirring at 20°C for
45 minutes, 30 pl (0.54 mmol) of iodomethane are added
and the mixture is then stirred at 20°C for 12 hours.
After this period of time, the reaction mixture isg
poured into 100 ml of water and then extracted with
three times 30 ml of dichloromethane. The organic
phases are combined, dried over sodium sulphate, and
then concentrated under reduced pressure. 0.1 g of the
expected product (XIX) is thus obtained in the form of

a yellow solid which will be used as it isg in the




1H); 7.38 (dxd, 1H); 7.5 (d, 1H). V-2

3- et hoxycarbonyl -7-nitro-1, 2, 3, 4-tetrahydro-

pyrazi no[ 1, 2a] benzi m dazol e (Conpound No. XV, G = WD
20Qi 0]327/1 - PCT/ FR2007,000183 CO2 o1

(169.5 mro/lo)gaoz?ﬁ]an aqueous soIB%ti on of hyg}%égﬁgo%/oomw
pero>]<oi de at 35% are added, dropwi se, to a solution of

17 °§-ES S 'me)~16® iShe conpound (XI'V) obtained in

t heleS tpmec ediing Stepe)and oef.260om  (51. 92 mmol ) of

formc acid. The mxture is heated for one hour at

50C and then cool ed, concentrated under reduced
présSsuke, &neminaken uplihy2@0 3rmeehydi-o-ararRLRane - _ 57 -

e300 A d S luti f
® por sast nipzea®, SR ERE R BRI C phase i <
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seBaPaEedD,f V\B%h.é%ldif\ﬁlmhéllf)@hmcm)il aatsatQyr ai ed ag@lkudt,i Qhder
of asgehym €hl ol d@iggfb@éilyveé%iﬁgé%““%éf&t?ﬂ%tée Ady g1 4

th nceni ated_under reduce ressure.

reggr?' NG Poam i%f puFPFPednBy s{¥i¥h colngmared in  the
chposatdgnapbyepel uti o bei ngr CALELEHL UL 1\ .

mxture of .di chl or omet hane agg met hanol . 3. 952 @f ]j%%e mol)
expected conpound "Gt& tHUS PEOFGt €@ i Hie hEeprEEAPBf mixture
soitrd that swsblenkeé cused asubdediferitlf Ner BHDSEAEEPt 12 1. 2
SystNesi g 2 - : : s
Zinitro-1.2 %?%f/%%céit:?%hy}o&? 0531/%5127?%[3?, Fnf} . is purified by
bezt Hida S B BT CoFyeEmRE ANy anay ) (Alsehut | i cbfl cFoheghane-
( I8tdbmeml ) of 2604PeINd XV i I .the ;
precedi ng. st ep, inB?OO m~ of %ﬁeggg;ao[be%ﬁ%ﬁ ctaciPEtdned
reft uXed FoFm13 hEussevartdrid mites gering ohderneeduced

t heresooimmel solution is brought to pH > 9 by

S S| ddi tji.ons_ of trated sodi um

hg%?lg%?i e,%og%g: t(;wbé—’lnse Xt r@gw_g@rhoﬁr ee tinmes with 100 ni
orH%qﬂ\gW pﬁvfﬁﬁfil glée%e. irh@rfln)ganj’écspgases 3a1r)ed_c33_nm ned, 2m) .
Was, wht ok 50 m 49 ! ri ver, sodi

S,Lilgﬁha e_30 aﬁd t hen ce(,)%cgl?ﬁ{%)dt e%‘%ér)]dZW%d&gﬂ]d .48 (g,
Y

sure71THE Adkul ti ng product is purified by silica
colum chromat ography, elution being carried out with

8 g 'xtlure f dichl pronet hane and nethanol. 0.3 g of
tﬁe%'&«,%eeﬁgd cONPFBRD % 53 THERY 45T Hit el t Thu texforrbohyl -
alH-imidazo[l,2-albenzimidazole

(Compound No. VII-d)

Iv-1 6—nitro—2,3—dihydro—3~tert—butoxycarbonyl—lﬂl
imidazo([l,2-~albenzimidazole (Compound No. XX):
13.9 g (57.86 mmol) of 2,3-dihydro-6-~nitro~1H-

imidazo{l,2-albenzimidazole (R.J. North et al., J. Het.
Chem., 1969, 6, 655) are added, in several steps, to a
suspension, stirred at 20°C under argon, of 3.47 g
(86.8 mmol) of sodium hydride at 60% in 482 ml of
tetrahydrofuran. After stirring at 20°C for 2 hours,
15.1 ml (65.73 mmol) of di-tert-butyl dicarbonate are
added and the mixture is then stirred for 1 h 30 at
20¢°C. After this period of time, the reaction mixture
is poured into 50 ml of ~water. A precipitate is
collected " by filtration and is dried under reduced

Pressure. 14.31 g of the expected product (XX) are thus




35 solid that will be used as it is in the subsequent
synthesis. 1H NWR (CDC13) , 6 (ppm : 1.91 (1 broad
peak, NH) ; 5.56 (m 2H) ; 4.28 (m 2H) ; 4.48 (s,

2Hwc by Adbszt) ; 8.31 (dxds 1H); 8. 72568, b 07V 5183
2007/ 08827/(7 37 - PCT/ ER2007/000183 V-4

th | - 7= nltr 234tetrahydropyra2|no-
[ %} ﬁy i i‘ﬁ‘d eEPEBmpdurd MSLIRVI 1500 d ghet. @1l be
muois)ecbfascdrpdund.o X\He) sumie'quaﬁt ugyﬂhms& pr eggdldng
I I met hane is added,
st %f_l%leal:i‘zgqg%oq t(]rb%5s B"“Ez)g.z 22 qdo of 0. 07

under sus Si"on, iTred at 20C,
g (1.65 mmol) of SOdI um hydrlde at 60%in 15 mM of

5 t etraby dr ofggn And @#&1% T gtrtefausco}g J8 dong}ol 15~

20C for 12 hours., After this pério

r edBEC67 Ortilx Buisd bes zpiidedilst d Cmomldoﬁommférl -g@nd

thans&ﬁpéﬂﬁﬂﬂﬁV%ﬁhOtﬁr§e bi. 38SrAd1 M o8 compound (xx) ana
hI orone hane]r][ﬁ#e organi ¢ phases are conbi ne

dr| eg ov8 SYPp T%ha%‘h%la% heéit cdidentifat 80 ml of
uneehanpédusewqmnréﬂnat D043 GHQErthh%XFQﬁaﬁﬁthn en for
r t s_optained and wi e use

o Iot ngggl oo e sequ%e% O\éa%t ﬁ%s%g‘ LHSVREL em@l by
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(pémltrﬁugnes Ghﬂ; - re9d Yimg 2H)eth31n8>2.1(33 Qrb-llutﬂoﬂl is
(%oﬁb&ntfaggd(duné@: %e%%c(eg?(dipre%@u’r&o 9]0(%1 1'?9f the

20 V- m no- 3- net h trah yrazi “ho-

[ eﬁpﬁfﬁﬁﬁzﬁﬁ% ea(%rﬁ?é{mdoﬂéalﬂ!?ﬁ en Atbasp’élm onf a
ofwﬂlfté gol0a56 mmol ) of conpound I(IX\/:j!) ogtSal ned in

th ecedi ng_st of 0,2.9 al I adi um .

on_ﬁ% é\%lg%a?og?glg}‘%ﬁﬁg'0}3%"68%% .36 nmol ) of amoni um

f OTHreflER | §CBELr)red atp20C fbr512 (houps) ; Abt.ers Blcamva(lbroad
of [ | ub) e rial,by,filbtrati 't i1t e
|sp%%ﬁceﬁlt§9at e% %iggerﬁ lléb 5%e surglﬂl %ﬁés H) i
expeti el prduct 6 a9k t%uslfébt ained in the formof an

30 oil. 1H NWMR (CDC13) 6 (ppm: 2.48 (s, 3H) ; 2.89

EI; 85 broad eak NH2 3.97
(ﬁijgll 3 75 (%mlno BJ%ethy p tetraﬁgdropyraz1no~

[1,2-a]lbenzimidazole (Compound No. VIiI-e)

V-1 2-[4~ (ethoxycarbonyl)pyrazin-1-yl]-5-nitro-
aniline (Compound No. XIV, G = CO,Et):

A mixture of 10 g (64.06 mmcl) of 2-flucro-5-nitro-
aniline and 20.08 ml (137.72 mmol) of N-(ethoxy-
carbonyl)piperazine is heated at 140°C for 12 h. After
this period of time, the mixture is concentrated under
reduced pressure and then 5 ml of acetic acid are
added. A precipitate is collected by filtration and is
washed with water and then dried under reduced
pressure. 18.5 g of the expected product are thus
isolated in the form of a yvellow solid.

'H NMR (DMSO Dg), & (ppm): 1.15 (t, 3H); 2.82 (m, 4H);
3.51 (m, 4H); 4.02 ({g, 2H); 5.35 (s, NH,); 6.95 (d,
1H); 7.38 (dxd, 1H); 7.5 (d, 1H).

V-2 3~ethoxycarbonyl—7—nitro—l,2,3,4—tetrahydro—

pyrazino(l, 2albenzimidazole (Compound No. XV, ¢ =
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6.57 (dxd, 1H); 6.91 (d, 1H); 7 (d, 1H). 35 Exanple
VI : 7-am no- 3-benzyl oxycarbonyl-1,2,3,4-tetra-
hydr opyrazi no[ 1, 2-a]benzi m dazol e (Conpound No.

VI bk ool okgo7
2 [ 4- (benzyloxycarbonyl)pyra2|n I -yl]-5- nl??éERzo??{%%0183

Oggpgﬁgb . XI'V, G = COR2CH2Ph): A mxture of 9.44 ¢
) of 2-fluoro-5-nitro WD 2007/088277 - 38 -

PCIEFRZOOW@DIBL%HOHEI blE:’lanal’ﬁtiébLQ@ Bbl(ﬁl@@ng%m%léogen
arbon zine.1s heated at. 14

FoP ro e atog(y%%h%‘e gkt TTHE STheti £t it on of
taPe@ngud5|7n 7200l ) @fz ctlkxemammmthiane{l\mheam:ragﬁmd: in the
ph@%cb&agw@é@bve'a}ﬁd‘i washed M th-a satyr “r%&%t hPEe formic

aqueous solution of potassium car bonate
ti AEsni S 0tkrtere waterheant | ort h@@ drawed ave50°C and

magn@ﬁl wﬂaﬁtécpha&sné@ﬂt%zas&mh@e%d % g&%%% re, and
pur| fre

E%’% Therﬁldu tained iIs

i cﬁ’lporﬂéiog ; Lﬂ%‘%ﬂ%@“ﬁﬁj’-@%ﬁ@@eéoauﬁl of &
WI shtaratztiuracnododk Chald]ﬁ.ﬂﬁmmaﬁﬁ ape-gtdybn acelad B nate.
SvErd fhghhecespected raduct ane thBed 338 3o 1 of a
4. q_@t@gatwﬂz) gsoBut8ofis, oZH) so6ida (d:hlbh:l)1,de7 3%i(imd  over
15458 um 7- @1]( a@é’b ard - %h(e)n ﬁogcinF :Ij]ydlnder reduced

3- benzyloxycarbonyl-? nitr
pyr a2 Rt e 2-HiherrAsHIddrs efeéanp@andpmfm Gy silica

(Il?(ﬂ‘l?:lﬁhl) ch28mddodr 8bh{ 0. 81{1@hMOBe@HgaE%QHédSBU&t Lany o

of hydrogen_ perqgxi de at .35% are_adde dropwi se in
two- our% Eofgl LSHang | prddmecheeclef $.% g of the

(%Q@Ctmﬂtbl ):otmboung arle thus isolated in the florm of a
I Lazin- 5-nitr oanl
.=£ Ii(cpe%gl)é.tOXM£f£ HLY nggd Za{s ﬁtdty3114s4 14 t'(% pent

0 talned I N precedi Ng Step a

ZFXﬁthQﬁ#ﬁc aC|d The mixture is stirred for 3 hours

at OC and for 12 hours at 20C and is then poured over
H of the nmediumis adjusted to 8 by

38/0 |ce The:g
di-hg an Lot hirohi & st TR et orarick 2 Hrenl xd ralct ed

vmlielnzZQzOLdﬁcher dacﬂiﬁ;ﬁfmﬁfﬁﬁtﬂtﬁﬁ@qvﬂhe organi ¢ phase is
W|th éoo n‘% sat urated sol ution of
SOdI um Cﬁ|061rl dr7ed olkt- HhgHeet umaful sRaPe EAd

tmgrrained in the preceding step, in 100 ml of 6N hydro-
chloric acid is refluxed for 12 hours. After this
period of time, the c¢ooled solution is brought to
PH > 9 by successive additions of concentrated sodium
hydroxide, and then extracted three times with 100 ml
of dichloromethane. The organic prhases are combined,
washed with 150 ml of water, dried over sodium sulphate
and then concentrated under reduced pressure. The
resulting product is purified by silica column
chromatography, elution being carried out with a
mixture of dichloromethane and methanol. 0.3 g of the
expected compound is thus isolated in the form of a
solid that will be used as it is in the subsequent
synthesis.
"H NMR (CDCl3), & (ppm): 1.91 {1 broad peak, NH); 5.56
(m, 2H); 4.28 (m, 2H); 4.48 (s, 2H); 7.5 (d, 1H); 8.31
(dxd, 1H); 8.72 (4, 1H).
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concentrated under reduced pressure. A residue is
obtai ned, which is purified by silica colum
chromat ogr aphy, elution being carried out with a 35

M ¥ioure oef, odisehl,or omet hane and-et hyl acet 2809 85018
t he expect/e 8pr oduct are thus%ll sol at ed. W / 3

CDC13), S 4.11 (m 2H):; 4.21 (m 2H), 5. 05
Es, 2H§; 5. ggp?l 2H); 7.38 (m 6H); 8.21 (dxd, 1H);
semw uﬂ%%yw?mﬁﬂga@ut%ﬂﬂara %ﬁ&

(0):¢ ar non -
yllail ng[ gglzéﬂﬁg &ledﬁngF@OPé@n‘y&unévﬂé VII-f) 7. 68
g (33.06 tihod) rmﬁol) nofhlclodsm;d@mdcﬂhyokg]at)% %Jf@taﬁa@@dng the

I n 0

'Pﬁé?%%ﬁ?hgsg%% q%a%éo ESGRHQP? foéoﬂﬁ6§ﬁ§thane is
( X@pdeCobidead 2 oehe ppe@ed$m‘gpsm$mnandtmfr2d6 s 20°C,
(8850mml ) qf et kAbYLY A Brofide, Jhe, gl Xiures o

tirred at 20C for 24 hours and hen conce r
10°§ GeraRBH IR T ER 1609 than whker niTherpHisf sttiered at

SOEUPCOhf@ﬁUSMDbkﬂhﬂEd|ﬁfﬁgﬂuﬁﬁﬁ@ t8e2iBy agddi ng; the
%ggg? ammnl solution. The m xture is subsequent

y
xtracted t w %et hiBoPH= dOfyl aeetateofTheater and
orgamic phasescresl coma'n_mhd V\ﬂS:h@éi twitGee th 50 i of

f nc saturate
gocli%%lyo\%}%&@qg%?um%c nlch 8%@%’%&5&?&&&% dried
subtpiat es%ﬂﬁumheﬁulﬁbﬁténtranéd theer medueedtrated under
Pressuses dréeshdue beroft gened, WOLER LS BULLLE] 11
silic: oI unmm.  c¢chronmat ogra [uti being carri

out® withSa 2BEATREdr @"63? éﬁl o?%né’tsﬁéineaandtrreﬂhanm the
1. sibogpaietthesyextpeei ed product are thu; |(sol gtH)ed Mp
=:115:118 13), S.( 3.8 m

(m%I g‘ﬁ%& 29’}’@16’“?:1'? E?EDD,&’%%JQ ES,BQZH)S 63817 (ded3 1H)1
6.37-84 d S1HEH) 254 7112 ( (ﬂd, 2EH); 7.38 (@, SH).; Exaopl ded,
VIl .7-@minopyr alzmno[ 1, 2- a] benzi m dazol e (Conpound

No. I-'g) 30 VI

7-nit ropy)r azino[ 1, 2 a] benzi m dazol e (Conpound No.

XXi14 ) 7-amino-3-methyl-1,2, 3, 4-tetrahydropyrazino-
[1,2-albenzimidazole (Compound No. VIii-e)
A suspension of 0.13 ¢ (0.56 mmol) of compound (XVII)
obtained in the preceding step, of 0.2 g of palladium-
on-charcoal at 10% and of 5 g (79.36 mmol) of ammonium
formate is stirred at 20°C for 12 hours. After removal
of the insoluble material by filtration, the filtrate
is concentrated under reduced bressure. B0 mg of the
expected product are thus obtained in the form of an
0il.
"H NMR (CDCls), & (ppm): 2.48 (s, 3H); 2.89 (m, 2H):
3.75 (s, 2H); 3.85 (broad peak, NH;); 3.97 (m, 2H);
6.57 (dxd, 1H); 6.91 (4, 1H); 7 {4, 1H).

Example VI: 7-amino-3~benzyloxycarbony1-1,2,3,4-tetra~

hydropyrazinofl,2-albenzimidazole (Compound No. VII-f)
VIi-1 2—[4—(benzyloxycarbonyl)pyrazin—lmyl]—5—nitro—
aniline (Compound No. XIV, G = CO3CH2Ph) -

A mixture of 9.44 g (60.5 mmol) of 2~fluoro-5-nitro-




A mxture of 0.6 g (2.12 mol ) of

2-i10do-4-nitrochl oro- benzene (XXI) (G A dah, J.

O g. Chem, 1993 (58), 3194-3195), (().8259 (2|. 1 mgol )
caesi um carbonate, 0.15 g (O. %5 mol ) of %ﬁ%pgoszg)o

-.di. hyl -4, 5-bi s- (diph | phosphi no) xant hene)
and 30 TG (6703 Aol B BACAdBUME AcebA el AD20ZIR oy~

of cdmpanlyerieers et th::ds V%éazt%%@fggg%?@dﬂ%ﬁﬁ- 1AL er after
t his :perjod ' e - - .

PCT ERo G0 00105 TSt uFEs! s Reant Pl S 7 200 m1
r e@dc et Pressemneczane t hBhe takemiup phadB0 il eficcessively

5 di GRkOkEeNB}hane,and 2f S te'%i \?\%ﬁg\@%%g'so Eo]igglg?cgrj[ fr?%il;%ﬁsium
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phase_ i s separated, washe . a _ _
soFBEPERAGE s ddidurhlatfior k- Hees swilkhedOovédr ofagresiumand is

khbat edrasd t c ated ger o edyged a
vehiol - 00d e oAl akgd = 08 SO o ace

ressure. The re . ) .
gf “Hrehl orroeré{ e, PaRESBr23 g ot° t hEesedpect eptained  is
propducfiid bgolsdtlddali mfd]lhmﬁ m&iaT@gﬂ%(r) .,lp::é]ﬁ%ﬁj_c{ns being
whj kSl vVer y filtratiaqn.,, iltra

pur 7 T bg S FRER & e B S SRS Gig e sthyl
befAgtearri ed -6uw wiath acimé xt erecotedt hplrodaeet atg-cAndchus
heptangteA further 25 ng of product are thus

isplated. 15 VI1-2 7-am nopyrazi no[ 1, 2-a] benzi m dazol e

( Bifid (ELavn 1 A) (pPBUSpEnSilon{of 8722 B (48 03m, 4H);
il )6 of (s7- minkyyopysazenors [ | 223 a] bengd m{a{:lzoil}ag 7.35 (m,
obg jneg én the2 )recedi ng step, of 0.5 g of ney

ni ckel and 8?’ O.]g M of hydrazine 20 nonohydrate (2.05
mmol) in 100 m of ethanol is stirred at 20C for 2

Popr=s, ThosL gl bl TRLECASL ) SyLeTRicts By vy

filtration and l'trate is con .
r SR Essir @l benagnydafokxpettetppuoduckioi s Kiius ¢ =
olt@icmedhim the formof a beige solid. 25 Mp =

- OD6) , 8 : 5.27 (broad
ﬁiﬁagkzﬁ%ﬁz)l 08 m(g?'}/(srﬁf 2)?51; avqu(qugt?%, SPHP;tiw.(nsM dhaydrogen

lierdkitde (@ 35D a8e83ades, HdopwdQ@MLLS Nbhils, to a

T amnapy F mJdal L. 2 albengim dazole, g (24.13 mmol) of
2—£4—(benzyloxycarbonyl)pyrazin—l—yl}-5—nitroaniline
obtained in the preceding step and 34.4 ml (29.4 mmol)
of formic acid. The mixture is stirred for 3 hours at
0°C and for 12 hours at 20°C and is then poured over
300 g of ice. The pH of the medium is adjusted to 8 by
adding an aqueous ammonia solution, and then extracted
with 200 ml of dichloromethane. The organic phase ig
washed with 100 ml of a saturated solution of sodium
chloride, dried over magnesium sulphate and then
concentrated under reduced pressure. A residue is
obtained, which is purified by silica column
chromatography, elution being carried out with =a
mixture of dichloromethane and ethyl acetate. 1.2 g of
the expected product are thus isclated.
'H NMR (CDCls), & (ppm): 4.11 (m, 2H); 4.21 (m, 2H);
5.05 (s, 2H); 5.18 (s, 2H); 7.38 (m, 6H); 8.21 (dxd,
1H); 8.61 (d, 1H).
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(Conpound No. VII-h and 8-am nopyrimdo[1, 2-a]-
benzi m dazol e (Conmpound No. VII-i) VIII-1
7-nitropyrimdo[1l, 2-a] benzi mi dazol e hydro- chloride

angB-oni dr Q4 do[ 1, 2- a] benzjgmi dazol e
hydrochl or'i de (‘Conpounds No. §>%VI) A m xt %?3/552906/000183

(11.2 mol ) of 2-am no-5-nitro- benzi mdazole (J. Med.
Chem, 1995, 38(20), 4098- 4105) and of 3.6 m (15
i i el st d e apy s gy dro-
e - canc e - -

PP RRF OO0 do18d PR BE G ErE A 8 uNad o

12 7h6Gr & 10387 0 ofmcel } beifge tprreci ghlatBies dtkpyesed are
byatﬂ'z:'{leﬁratiﬁns%%fai QE g under redlicl%dopressur%at@nl of

m xture of | Somers is Jsed s
i s SRethe Légpgeqdciet cs?s?t@p Evma m@ol) of compound (XV),

7- agigepyr M de[ 1, 1b [ ol e npo
VI l - (19, 9%%?Qég?d??% chT é%}de tﬂll{}ﬁjdraffe in’

h
%F mT@%\)Vatcéfr 'é%r%la%ﬁl%lam%ns%pémmﬁe héFéneednpeture
10@@ safirrkdq £3. 99° Uﬁﬁbk(ﬁdtH@uﬂbXbﬂﬁeﬂﬁéﬂx%EH%@W§rated

d di t
conbant FaPEE” W5arGeR offE Ber doF THER TRAct (BIE nER UPE  the

i ssheéatédnf grhus3 «hbuasnaﬁd 1tSheII:1pD®tteﬁ:ﬂi and & heypHdefing an

t heqedi;ymd d 0 SUCCeSSI ve additions
of g 30% a l?g%%gaaa%n%g%?go{slol uth erer"n sture’ eq?%equently

exPRAERBHCThr B8LEFnEs: t t HOGODL i OBf @uh] orametdteme. The
Th@r@agaelphabaaear@r%om@Q&Qﬁne%as%@de@maXEJmﬂﬁﬁﬁgﬁjQQE of

at e dgncentrategL under reduced pressure an

then %Erlalnl BV sPitCa 20 ol Bm EchidHat vegp@pRplution of
el stddumbehhgretder i €diedt owet-h magn@@gmhr @ufhate and then

d th .

l&&@%ﬁﬁggga] blenﬁglem?daggflge s Pﬁﬁ§5u§8| at &d iGFSiRkie  is
fo@%@ing@a or anlgeclsol i s " HPUNMR {BMSO 16) , 6 1({ppn) : colum
5. &%r&zﬂétc%?ﬁp}éﬁ 7 Egutlg%l b%qil% Sjcw g |9_§71th a

vW%X%mee aﬁifnép}yhlﬁw@[ezhzm@] [FeYsk i i ke e (I:oﬁ‘{'z)ogmdf the

- Noexphdtéd product are thus isolated.
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Mp = 115-118°C

'"H NMR (CDCli), & (ppm): 3.89 (m, 2H); 4 (m, 2H); 4.7
(m, 4H); 5.12 (s, 2H); 6.51 (dxd, 1H); 6.71 (d, 1H);
7.12 (4, 1H); 7.38 (m, 5H).

Example VII: 7-aminopyrazino[l,2-albenzimidazole

(Compound No. VII-g)

VII-1 7—nitropyrazino[l,2—a1benzimidazole {Compound
No. XXITI):

A mixture of 0.6 ¢ (2.12 mmol) of 2-iodo-4-nitrochloro-
benzene (XXI) (G.A. 0lah, . J. Org. Chem., 1993 (58),
3194-3195), 0.2 g (2.1 mmol) of Z-aminopyrazine (XXII),
2.8 g (8.5 mmol) of caesium carbonate, 0.15 g
(0.25 mmol) of Xantphos® (9,9-dimethyl-4,5-bis-
{diphenylphosphino)xanthene) and 30 mg {0.13 mmol) of
palladium diacetate in 20 ml of dry toluene is heated
at 120°C for 12 hours. After this period of time, the
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30 During the extraction described in Exanple VIII-2,
i nsol uble material precipitates in the aqueous phase.
This insoluble material is recovered by filtration

ovel BioitRled gl ass, which mpkes it possbé&??k9097/000183
isolate 0.13 g of an orange solid correspondin

.. 35 VII- 1H NVR ( DMSO D6 6 pm
OO%I%}%'%I@N% conézq‘ﬁtrl(q,ﬁecbpﬂnder( 7r@d16(ae 1@.B‘es(s?qr%1a1(1@ then
Hﬁak&mS?uﬁnhjﬂFBEOngZciﬂxdachlUkom@£E§9@7hQ§§zbbO‘ml of
42 FR2 /000183
6. gﬁﬁ%% 2, ggélhggganéchy%%%%i F¥ip§f¢@ﬁ@ted washed with
[Il@DaF@en@fn1@azxﬁEuKiﬁn@xnauidﬂloﬁVIbf])saﬁduﬁ athNeride,
2, 3vdichydgps 2- QJ ﬁbﬂﬁg%ﬁg %En]ggggéntrated
ydrochlorlde oun
2- B3¢ ﬁ?dﬂ@@ﬂﬁﬁQWﬁﬁQﬁﬁﬂq?lehg ﬁﬁspéamnglWQOdeﬂﬂxhrmﬁken

toug pLAcess r§l mdar dl%ﬂlhﬁtonféﬁ.%ﬁﬂebedfah@ gxggpbe of the
from3 (19. 22 mmo

arti
Z-FFBSF%- -ni g |n%5an6591769ﬁ1 @M. 19hemofypref o a
3- hydroxypyreol iting, 2= Q%ﬁ@ﬁ&%&?d129?%9@&%&H$%n. The
bt ai .n .t far e w solid. -
CUEPBRICLD Ao O RYeL Lol onacopracry,
[|giug}g@nzbai@gzcﬂarnﬂﬁﬂ, out with a mixture of ethyl
2, §CQEQ¥9rQH§ihM%%Eé¥e tr%rtk%r roduct are

1H pyrrol o[ 1, 2-a] benzi m dazol e ccord?n%gto a Brocess
S|E?P%rl?% thaf- described in Exanple 11-2, starting
fron12 (7.7 mmol ) of . I ot ai ned
h dro rrolidin nitroaniline, obtai
e b el Serent i da! b or ey TReRR Seleq o0 Compouna
coneS%bhdghg to 2, 3-di hydro- 3- hydr oxy- 6fn|tro|:F+
b zole. a 280 el | ow
pygrgbg%énélék 'd“ﬂ? Ak ﬁg Epﬁﬁg ga¢£§q§gﬁQ§21no—

solid corres on
IF{%yQTQﬂQﬁHZQMH@®@%k¢n1d@xah@edreumbﬁammeﬁraié@ﬁng- step,

pU§ffDC@tbon3pyR%hEbCanf &ﬂ“aﬁ%?qgﬁtQﬂﬁ?QHY ogshyéraZLHE
6- am 3- d|h dro 3 r ox ¥rro 0-
[0 PeGician hpb%naoﬂbm VPE- prhasedr dsngtiared

a § oLeSS Sbpi Qahcﬁﬁst.halthéjeﬁﬁéd)p@glé Nmaterial is removed
by filtration and the filtrate is concentrated under
reduced pressure. 0.16 g of expected product is thus
obtained in the form of a beige solid.

Mp = 249-25309( _

H NMR (DMSO Ds), & (ppm): 5.27 (broad peak, NH,); 6.72
(m, 2H); 7.71 (4, 1H); 7.89 (d, 1H); 8.73 (4, 1H); 8.8%
{s, 1H}.

Examples VIII: 7-aminopyrimido[l,2-albenzimidazole

(Compound No. VII-h and 8-aminopyrimido[l,2-a]-
benzimidazocle (Compound No. VII-i)

VIII-1 7-nitropyrimido[l,2-albenzimidazole hydro-
chloride and 8-nitropyrimido[l,2-albenzimidazole
hydrochloride (Compounds No. XXVI)

A mixture of 2 g (11.2 mmol) of Z2-amino-5-nitro-
benzimidazole (J. Med. Chem., 1995, 38(20), 4098-4105)
and of 3.6 ml (15 mmol) of 1,1,3,3-tetraethoxypropane

in 50 ml of ethanol and 2 ml of concentrated




10

15

20

25

30

35

Exanple VI1-2, starting fromO0.13 g (0.56 mml) of 30
2, 3-di hydr o- 3-hydroxy-6-nitro-1 H pyrrol o[ 1, 2- a]
benzi m dazol e, prepared in step I X-2, 0.1 g of the

expectedamigee7izs isolated Lngghe form of @Tg§§9@07/900183
SO|Id (the reaction mxture is stirred for

ase 35 "H NWR (CDC13 n :

Y oc%gbgé%(ﬁllfos p@éiyﬁ%ﬁ ﬁQ$)l%1héﬁ§%n h}@? g of a
5 ,’@glgm dEpciB; 64téd, 1slH)reco@e98d(Sby1@thz:&5.Lc(rﬁ and is
O SR N 3 3h hy S N APBRYL P gyt 099, Of Lsorers is
2- 8?5@&??&1da@%f@hhy@rouhédrwﬂe (Conpounds khe Aldsdduent
A gixpure of 0.3 g (1.36 mml) of the 2,3-dihydro-2- 5
hydr oxy-6-nitro-| H pyrrol o[ 1, 2- a] benzi m dazol e
obtained in step I X-2 and of 100 ngy of
palradiam vnashasspakmatio 10% LMy,d5, M; 6f .84 hanol (@d?\%ound

pydrochlorlc acid is stirred for hours
ZOgéunderh% bar of hydrogen. After this period of

tiée> ghélPedbtimonl 100fi xtiur ehilsfiidkt @ﬁ@l@rd@\é@é 311 4 ml of
c b er I[trate is concentrat un ~
rg&%ﬁgr %%%%gﬂ%%Q§ o §. 35" gP o he @%ed“brggch of
i st oBt dinedd imnalhe ﬁ(ﬁr ntlod  anixgolria. o.fH AR G DMED D8)XVI)

6 ﬁﬁ@@&r%§ dxdEHbFék%cealﬁé ggé? %H)B m%S é)%ﬁn%g?trated

2 ¥8éh%0¥%F(ﬁFl@H)q&Ekaﬁ%@@typn mlxture ig heated for
6 amaer2, Andi hyeko- 208BER08d HeRY! Il Onf  the medium is

I Co und VIT-1) 20 X-1
[%gﬁaﬂ% Z nlga o - %@%ﬁ%ﬁx§| Qﬂﬁ%Qﬂ%)ofla 30% agqueous
263W%@n¥1n$@ézbienA $okutiionuafe (Ol 28egtfde 284 MiBkEeOk ines
2 h
hgé?%iyygégT%rgfl lﬁ?ﬁ?&PSth? Srbend Yot Phesgs ae
25 QR ENGSE, Eﬂﬁﬁﬁﬁeqwerlﬁﬁgnﬁﬁlumt&ﬂkﬂﬂ@ﬁbnfuga&eerated
ad&ﬁﬂeﬂ Or@:d%lé%a@en keBeuSEi rLed under 1
sogﬁun1hydr|de at gﬁ%ﬂi f% n&q %1 tea
rlg’lﬁ% HMO%%F@?Y st§ %ﬁwf%ﬁamgfw@ﬁlwnw@smth a
mlxture dichloromethane and methanol. 7-amino-
pyrlmldo[1,2—a]ben21m1dazole is thus isoclated in the
form of an orange solid.
“H NMR (DMSO Dg), & (ppm): 5.21 (m, NH;}; 6.7 (4, 1H);
6.81 (s, 1H); 6.95 (m, 1H); 7.9 (&, 1H); 7.58 (m, 1H);
9.25 (dxd, 1H).

VIII-3 S8B-aminopyrimido[l,2-albenzimidazole {Compound
No. VII-i)

During the extraction described in Example VIII-2,
inscluble material precipitates in the agqueous phase.
This insoluble material is recovered by filtration over

sintered glass, which makes it possible to isolate

0.13 g of an orange solid corresponding to Compound No.
VII-i.

'E NMR (DMSO Ds), 8§ (ppm): 5.21 (m, NH:); 6.91 (m, 2H):
7.2 (4, 1H); 7.51 (4, 1H); 8.57 (m, 1H); 9.12 (dxd,
1H) .
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0.24 M (2.5 mml) of dinmethyl sul phate is added. The
30 reaction mxture is stirred at 20C for 12 hours and
then poured in 100 m of water and extracted three

ti mes 2y (&@omi; of ethyl aceyate. The or [
are conbi ned, washed with a saturated aquggﬁégggpg?ﬁ%om?’

of -sodi ym cg: g_ri dﬁ' dried_ over, rragnesi um sul phate and

35 d uha®PLPRadcdadprrdear 2-hygeorysiHyeyrrolo-
obtldi, 2ed ] bengimitacd ey SFdmmaied| N6 TRICHY GHAPEYamino-
el yt kR ihelng _cakr,l ut wmth a.mxtyre.of |

di 2 ﬁ|3orﬁ8%e§]td%%ng g‘#&%’e"?’ h;lr'?\gnP?’rfﬁ’lﬁé)io# 'Pﬂg’eé‘%g}ﬁ%{ié‘&ﬂe

pr ydeechierifes (Cospaupdsi Not. h¥Iffekm of a foam WD

2007/ 088277 - 44 - PCT/ FR2007/ 000183 X-2

6- ani no- 2, 3-di hydr o- 2- met hoxy- | H pyrrol o-

[ 13-4 benZrﬁﬁd}ézéréxmﬁﬁ@&mdlmol—yﬂu -§ynAtcordihgnto

a peocessnsgi Md an trdbatsd | | a - -
ng Préddls %ﬁ%%}%%dn%glfgmg¥ ARLkEribed in

Vi 55{2 tartfgnﬁef romO0. 185 g 0

2, -8%“83&0- et hoRyEBEH€ r oSMpyri o of 112-3p- mmol)  of

beAzFin:dazebenitfoagidina benge gqljiedxgor respondideitio of

the_ t are gbtained after purification

by g???ggﬁg%?%ﬁgyéﬁ?%hat gFapfiy. f@ipl@ﬁt‘—e%i4§-ofmﬂq—| are

NVROEEDTEd) in6tiipphprm GL04 yektowlshiild. 25 (dxd, 1H)

3.38 (s, 3H); 3.94 (dxd, 1H); 4.19 (dxd, 1H); 4.62 (m

1H); $.57 dxd, 1H); 6.95 (d, 1H); 7.02 (d, 1H. 15

Ex%ﬁ‘rp‘ e X% - SHRYera- frebyy oty 26 Sn it Tet  Hhyrroolo-

py(lnt do]He2z ahbenzoné dazal e hydrioghl,rixde (dicld, - s-nitro-

( gp und . [l\/%_l-g% Xl -1

N-? ot o= B 11 € rOpRERS T R FR HE doyl  dichloride 20

(X84 JinAg sglout & oprafeessy 620iZapmdd @hat described in

N-f- 25 R5050- 5 nitro l.).f or mam de ( 1), 12r% .

(164 nﬁéml o%fl Hhi o%)t%%@céﬁ §ri dot i 4?05%/m ((45-27 sty of

of< st BAXY R o7 3 el it sl hehlt gut-rai c 680 f b4 hovbsained

Thien r e@i6d | 0Pr 28 A% XL Ur € +ls _cony at unde uced .

pressure anﬁ,r 5?3 fof g gre gggﬁg{j i@ob%ai %gg?gv\/\’hi g’ﬁ’lld

wi‘%crr%esﬁfgbcgm%s i -9 s i A/ Bheisupseqdehy dsprvhésns tro-1H-

Xipy2e U2 Ihraong-der itiophend ) -Mhd -0 Ml - 15 & vellow
solid corresponding to 2,3-dihydro-2-hydroxy-6-nitro-
1H-pyrrolo[l,2-a]lbenzimidazole are obtained after

purification by silica column chromatography .

IX-3 6-amino-2, 3-dihydro-3-hydroxy-1H-pyrrolo-
[1,2-albenzimidazole (Compound No. VII-3)

According to a process similar to that described in
Example VII-2, starting from 0.13 g (0.56 mmol) of
2,3-dihydro-3-hydroxy-6-nitro-1H-pyrrolo[l,2-a] -
benzimidazole, prepared in step IX-2, 0.1 g of the
expected amine is isolated in the form of a brown solid
{the reaction mixture is stirred for 2 days at 20°C in
this case).

'H NMR (CDCl:), & (ppm): 2.61 (m, 1H); 2.92 (m, 1H);
3.94 (m, 1H); 4.18 (m, 1H); 5.29 (m, 1H); 6.61 (d, 1H);
6.98 (s, 1H); 7.05 (d, 1H).




30 3,4,5,6-tetrahydropyri m di n-2-ylidene)am ne (XXX) A
suspension of 5.3 g (17.8 nmmol ) of the internedi ate
(XXVII1) in 30 mM of tetrahydrofuran is added, in

sevgr al A a solution, 4stirred at

n1 (0.1 O%ﬁﬂ) (%ﬁﬁlnethyl 1, 3- é?opanedlan1ne (§§F%69§§00183
ﬁ?ﬁ in %p m. of gtrahydrofuran The reaction

m Xture i s SGHEERU idnoed &y oet-di-a8 iredos

and 1t, e ] ;hmmrz&dmdratz@l%oo My Dfodidtdfiadhe odpbeds o,
exgﬁﬁpgsd with three tines 50 m of ethyl acetate. The
organi ¢ ‘phases are conbi ned, washed with 100 ml of a

WOA2 007k o882 7pE- @53 -g PQL. BIHZ@&MOOO&B:% th%atl’,l[at@ﬂhydro 2-

5aq%%@H%X§Q%UEhQQOO?gS%%g%gh%g ?ra b%%dﬁ§g azp &udg%talned
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over sodi um sul pha con
pr é8sHEP The pravflice£oBLAi ned ofs yairiddiednmn - idicml at

coﬂu%n ohr asakegraphyenghit i oy, pebngcasfi
m xt ur e, of %I chl or onet hane an& ﬁée% hgglo %ls%czhlorlc

of aﬁ:é expect B T UQ@r (A0S | §tt ha§ °Fsokaded |4 1t‘><‘hJe of
f ohpdebganyel hovesol tlisXlp8riod of tlme, e reaction

t 1,2 4-t et
CRNLTE i B ool 1
)n(nilaﬁ) ;@mqamttefrartg@u m@im%dgc@dl@rgas(ﬂﬁﬁ namd) 0085 g of
aBEE as écﬁéﬁ.'ﬂy ene) %ﬁ%lne?4:%1nn6f3 S?rm. of a

|§ enylphosphlno)xa
ca®st iflt car bonat e and 30 ng (0.14 mol) of pall adi um

151}d|1\a~£ret @snesd A0 @l (Bbmb 0l vene is heated ;at;512QG f ory )
24 hfgr? A%ﬁg %h ? gg%lod of tlne the ‘m xtuare s
concent r'at ed” Uhd dd pHessaré dfd tHen gudif mele)
by7 s3 | [ma i) unnh. €hr awpt ogy aphy, el uti on being carri-ed
out with a m xture of dichloronethane and net hanol. 20

0.44 gof the expected product (XXXI) is thus isolated.
3 1HSNRRifODRL 3)-diByEpprR -mezthomllmit—pyrrolm

2H)1 ;2 % A Simi A1 Fs&ﬂ(gs ,?c{') Aﬁlﬁ‘z@ 7.09

(d, 1H); 8.09 (dxd, Xl -4

7-am no-4-nethyl -1, 2, 3, 4-tetrahydropyri m do-

[ -2 a] berzzv diazel & -y gt ,af 418, (L )1 £ CRmmind. No.
[1l,2-albenzimidazole
A solution of (.28 g (1.28 mmol) of 2,3-dihydro-2-
hydroxy-6-nitrec-1H-pyrrolo[l,2-albenzimidazole {step
IX-2 of Example IX) in 5 ml of tetrahydrofuran is added
to a suspension, stirred under argon at 20°C, of 0.2 o
(5 mmol) of sodium hydride at 60% in 10 ml of
tetrahydrofuran. After stirring for fifteen minutes,
0.24 m1 (2.5 mmol) of dimethyl sulphate is added. The
reaction mixture is stirred at 20°C for 12 hours and
then poured in 100 ml of water and extracted three
times with 50 ml of ethyl acetate. The organic phases
are combined, washed with a saturated aqueous solution
of sodium chloride, dried over magnesium sulphate and
concentrated wunder reduced pressure. The residue
obtained is purified by silica column chromatography,
elution  being carried out with a mixture of
dichloromethane and methanol. 70 mg of the expected

product are thus isolated in the form of a foam.
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VIl-m 0.2 m (3.8 nmmol) of hydrazi ne nonohydrate is
added to 30 a suspension of 0.44 g (1.89 mol) of
compound (XXX) and 0.3 g of Raney nickel. The m xture

i s pef ixgeed fg2720C for 3 hourg 4and then fbh&?ﬁﬁ?o@Vf506183

a celite buffer, concentrated under reducéd pressu

and purified by silica columm chromatography, elution
being 35 carried out with a m xture of dichl oronethane
an&-2nmet hafelami®c3® ¢ -af: Hylie cexperited - odues rr¥ils-m

|s t hu I e c ound ¢ optionally be
ﬁa?e I]:)‘(%%'ZE?L%[S%FLzlromof% f&PgC%nOrﬁég" t aki ng up
thé\cgpé@a@tg obt @ nedoias80 ginidfara @olNisnt utieerabed in

hy#saehheri ¢rY0,2007{ 0882(7 - 48, - ;PCHk ngogﬁl 0001831, ¢

aci,d_in |sopropanol and concentrating tion
obtaPnéd WRder regGeesyphesstre- 1Hh§¥ﬁyéﬁgdﬁhérade of

t heeart neab¥bhi=m &0 le'éobéﬁég sMﬁlﬁHQ%fEéonnﬁ$ng to

33 34OC 5 1H _NWVR S (ppm 17 (quint
gh pegiFd %O%%C(tt arspobteiged @i tay Dy B qabden by

1H$;16ca @dlumﬁHﬁher@ﬁo@ﬁapﬁk& Exanple Xl I:
-1,2,3,4-tetrahydro-S-H 10

I’?Igidlazeplno[ 2-a]benzin1dazo|e ( Conpound No.
VI 15 ri)TMRThféDCébamo@ndp@m - 3). Gls (pkeparied ;accardi fyd,0 1H) ;

A d
?xirf?eqﬁ’s.?ﬂm ne o T R EL R A ana oS
¥ }—&B‘d 330! 836€225({AH NVR (Toed3Yd. Slithpm) :
184 (m 4H) 3.06 (s, 3H); 308(m 2H) ; 38(m
d 1 81 1 6. 85
catiofe (N e|s_|) descrﬁ‘“ﬁ&‘?'ﬁ‘e é"r&t'lzgsr:r” (ff'tef(}'ahl’dro‘
cewr%nmn@@h@o&ﬂdkbenzamraadahee W tHydriwechIvseidd on.  (1:1)

ThesgmsSaaR! RS. £ limting and nerely illustrate
t he present |nvent|gﬁ; The nunbers of the conpounds

exenplified refer to those in Tables 2, 3 and 4. The

ebanental.mapzﬁﬁgﬁmaﬁ%ﬁhléfﬁbﬂéh ﬁé%ﬁﬁ&fﬁéﬁ? q%cqlﬁride

chb?natqgraphy mass spectronetry) analyses d the
A  solution of 5 g {20.4 mmol) of N-(2-bromo-5-
nitrophenyl) formamide (XXVII) in 12 mi (164 mmol} of
thionyl chloride and 4.5 ml (56 mmel}) of sulphuryl
chloride is heated at 60°C for 24 hours. The reaction
mixture is concentrated under reduced pressure and
5.3 g of a grey solid is obtained, which will be used

as it is in the subsegquent synthesis.

XI-2 N-(Z2-bromo-5-nitrophenyl)-N- (l-methyl-1H-

3,4,5,6-tetrahydropyrimidin-2-ylidene)amine (XXX)

A suspension of 5.3 g (17.8 mmol} of the intermediate
(XXVIII) 1in 30 ml of tetrahydrofuran is added, in
several steps, to a solution, stirred at cec, of
10.5 ml (0.1 mol) of N-methyl-1,3-propanediamine (XXIX,
n= 3) in 50 ml of tetrahydrofuran. The reaction
mixture is subsequently stirred at 20°C for 48 hours
and then poured into 200 ml of water. The mixture is
extracted with three times 50 ml of ethyl acetate. The

organic phases are combined, washed with 100 ml of a
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or NVMR spectra confirmthe structures of the conpounds

obt ai ned. Exanple 1 (Conpound No. 1 of Table 2) 30

N-(1, 2, 3, 4-tetrahydropyrido[ 1, 2-a]benzinidazo|-7-y|)-5

- WO 2007/088277

Fluoro- 1-[ (pyr i di n-4-yl ) met hy('T- TH i ndol &2 2% CERBIN AT §0183
y fluoro (pyridin-4-yl)nmethyl]-IH

|n3éfgr5%§§r§@ﬁﬁ%ﬂ %&%%Fu?ﬁoﬁogﬂug §h&q92ﬁenpnd then

mdlc ) edf bvkr;azmmmﬂarb@mﬂphahqnr&ﬂddl&&hcéﬁtﬁé&éﬁlognder

i n,.49 of ue under on at

oEky kg0l A1l uep & rod éj%t?:ﬂeqlg uridied by

rOpWI se to a so
et Ry 15af Fadran) Hhr@mt@QZap@azr b edyd tatcen meﬁfg g:a(ﬂrhe?cf out

MRk }Ho | car 8 77 -
ok S SISO s .
n- PFi BOEY ISSRESHchenfuatp ol REIS) %@Iubné lﬁnéam@dlunathe

| sSfstmr6€daal,e2080¢ £611348 h. The reaction mxture is
subsequently concentrated wunder reduced pressure. The

residue is purified by 5 silica colum chromat ography
(eKTeht: héphankyethyhitacelate}, 43c8c8aBfdtBgyrimido-

expfcﬁeg Qéﬁgﬂﬁidgagléhggx Eolated whi ch product is

used as 1t In ent synthesis. 10 1.2
N-&¢ 1m2X3ulret et abydze opyr |2d6[ iy@1d] behzinkdameliate (XXX),

7 0/'1)6 5gf Bobe- lnmb(LF?yrdfj' ﬁaét%h)a%@t h@é'%_ca MhdndQhe 25 5o
éﬁﬁ e (Conpound

Www?wmtﬁl%@hene)laﬁeg addédb omdéy  of

grmlm g:ag:@limhtalt?ﬂ ﬁﬁdo 33)7%% @1;51@2?9%1””%% d%falladlum
etra pyri do a enzi m dazol

éﬁund%tr%teet 2d c%g : é&@ne TgB5heagsds afrg730fR for
7@4ﬂhQ#r$xyAﬁ©buawm1$vmgmxﬂdr@fngﬂﬁe O€htomibbrure is
Mdbnddifl Xl EnbS bruighlad 0pR0C.a0d Lhe  SULLTLNE ¢ o

i's maintalned for
Jﬁéeﬁh%%ﬁ@ycééém@dCh@qm@quﬂagyw].éﬁhtﬂmﬂ)bein@tbykrled

5-ddtot@th- [4 Pyl ) _
c§ ?gxylgte obf§§%g€£|ﬁkspgigﬂi$?&$%&a%8 a%$k methanol.
a

5 6h S G é”ipse%%gmmf@tr elfAABL ) drs ltillhi itstpgmted.
copl ed land 1adcded to 20 mMl of an ice-cold IN solution
oﬁ Zgﬂﬁyd BBEHOTIC acgd )The pH ofuinﬁnﬁquegﬂ? pha%% s,
3H} 3.58 (t, 2H); 4.15 (t, 2H): 7.09 (d, 1H); 8.0%

(dxd, 1H); 8.38 (d, 1H).

XI-4 7hamino—4—methyl~l,2,3,4~tetrahydropyrimido—
[1,2-albenzimidazole hydrochloride (1:1) (Compound No.
VII-m)

0.2 ml (3.8 mmol) of hydrazine monohydrate is added to
a suspension of 0.44 g (1.89 mmol) of compound (XXX)
and 0.3 g of Raney nickel. The mixture is stirred at
20°C for 3 hours and then filtered over a celite
buffer, concentrated under reduced pressure and
purified by silica column chromatography, elution being
carried out with a mixture of dichloromethane and
methanol. 0.36 g of the expected product (VII-m) is
thus isolated. The compound can optionally be isolated
in the form of a hydrochloride by taking up the product
obtained in 50 ml of a 0.1N solution of hydrochloric




adjusted to 9. Insoluble material, recovered by
filtration, is purified by silica colum

chromat ography (el uent: dichl oromet hane- net hanol).
Theraproaduct purified isecrystalli

m xture of[g%ﬁgﬁéhloronethane4and heptaneﬁsg E%ggb2(080183
white sol,id i,s obtained after drying under reduced

pr ES30t e MV EPRGOPGIAL ( BRSe) CORgenpYaEinH NMRe( DMSDation

D6)3b,ta8n(ep1pn:)ndeﬁ S}éd(lﬁﬂed4®ressa118a9 (glglea'fl)yddrotéhsl%lde of
X

gfgh%#%ﬁéa) 9§§9 (dlslgiug 1Eo€&t 10. 35 (s,

1H® EX&ApHel2 :(G3HPGYAACN. 2 of Table 2)
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f1 dofe- | t§3- %ﬁber@oe%zymrmmndoﬁesz c(aimbbxamm,e 6271 (d,

et byh ; 56f Fgora- | 13- 1 uor obenzyl ) -1 Hi ndol e- 2-
carboxylate 5 A suspension of 1.035 g (5 mml) of
ethyl 5-fluoro-IH indol e-2-carboxylate, 0.865 g (6

mmBkampl e 3- KITer 0-8 anizyd - Kﬁﬂéﬁﬂymiﬁvﬁiﬂ,éﬁiéhﬁéﬂbdro 5-H-
bonat e
D BB a L 2 O8] B AR 402009 " cGroawes HRe VIZ-n)
réﬁbﬁlﬁﬁmmﬁu@@révl§ BMbseqpeepbyeaOa@@@&ﬂdn@n&chu&ﬁﬂm:ess
| d
ot P i XEWY ral RIS A 0 (REDKY, using ene

acetate. After separation

or AN ESF s %%%%ﬁﬁte@n@ndKXExth@n—mﬁshed with
t vile e( zmmnrn Igoxwg@wcthen wth 200 nl of a satyrated

S t. um.ch de. The solution is dried

oS%# qggnggﬁigﬁhnl§ul o ahdS#i | ter efHand X (s, 3H);

flﬂtQ%ténms:Hﬂhen3cenc@mtraﬂed wder reducedmr,essuge. (g,
is obtained, which oil 1s used as it

fo 0|I
|s |n tﬁ %seqdent step. 20 2.2
N-(1, 2,3, 4- tetrahydropyrldo[l 2-a] benzi m dazol -

7-8a - FF111¢RF%n ob I H-| dol e- 2-
car boxani de écg%p%%ﬁﬁ&ﬂgk %%%%Eéb% e&” Ppreparation of
t SIS aFGRPRIGRS( 2R @Q%Pm@qe aweltladdté@ inslention.

a texansobsit bes 6fo i8i 5a ustra
T%ﬁ?ﬁ; 1 2;% 4- tetrangtgogiigg n% E% %%&EE&)l?ﬁ scrate

Dr&s inventi ers of the compounds
exemplified refer to those in Tables 2, 3 and 4. The
elemental microanalyses, the L.C-MS (ligquid
chromatography-mass Spectrometry) analyses and the IR
or NMR spectra confirm the structures of the compounds

obtained.

Example 1 (Compound No. 1 of Table 2}
NL(1,2,3,4—tetrahydropyrido[l,2-a]benzimidazol—7—yl)—5~
fluoro—l—{(pyridin—4—yl}methyl}—1H;indole—2—carboxamide

1.1. ethyl o>-filuoro-1-{ (pyridin-4-yl)methyl] -1H-
indole-2-carboxylate

A solution of 5.5 g (21.72 mmol) of 1,1’-azodicarbonyl-
dipiperidine, in solution in 15 ml of dry tecluene, is
added, under argon at 20°C, dropwise, to a solution of
3 g {(14.48 mmol) of ethyl 5-fluoro-1H-indole-2-
carboxylate, 2.37 g (21.72 mmol) of 4-pyridylcarbinol




benzi m dazol e (Saunders et al., J. Chem Soc., 1955,
3275-3287) in 70 mM of dry toluene. After stirring at
OC for 15 mn, the mxture is brought to 50C and the
st iy i Hd@i-nt ai ned for 30, min. The m re_i
subsequent |y cool ed to 0C and 316 g (1.9 ml/gRgﬁO?’%OOlB?’
eth | uoro-1-(3-fl uorobenzyl)-1Hi ndol e- 2-

1‘%163(yl5fat‘4'é5 Tt aﬁ( fed’ 4 Avsrlep 201, mstaifdedylmhesphine in
re&@tol ol Xt tbBubsebr aughtmit-ee el | UX £0F r12ahatt hefoc for
coglee %h quaddeeadto 20 M _of an ice-cold IN solution
of ?5 S K156TS (Bt i< 5 phF of U heTagieblisCpRagRcrated
i Sung‘l@frust:edutedpl—pﬁeséqmre nsorhbl e-gmitcdrd alisi Spurified by

5re%9Y§E§d @%lﬁ%ﬁ.tr éﬁﬁ%egﬁupurlfiuent Sﬁéﬁgghe/ethyl
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col um chromat ogr ap
di BRP&RERBL hade 2nmet haﬁol yeheTheexppraom@t pietaqur hﬁ@d thus

i sigeceyshal | ;aednf r gpnraRLhang 007£ 088277, -
PCT/ FR2007/ 000183 0846 of aE\Am.M\%aso%é |§§ ojb?au%%d the

af Per &Ry ﬁﬁaépesf—éduced pressure. Melting p0| nt
(base): 286-287C 1H NWVR (DMSO Do) , 5 (ppm : 2 (m

4 2.9 (t,.2 0

F%lz (m I& Eb3gi Fggrﬁﬁyéroggrggoég 21ﬁ§beE;%Wﬁﬁ@zol—
3 ?ﬁbhbﬁ@ﬁﬂltbr031eﬁfﬁ?bhélﬁ}é -yl)methyl]-1H-indole~2-
l\l—&grg@garﬁ gt Eé@ﬁ{?gﬁﬂ%%go[ 2- a] benzi m dazol -7-yl)-1

- benzy yri di ne- 2- car boxam de
%§H91 1o§eanPmEHhM9ﬁﬂ@m®P2U®-b]QMTIdmne%Zﬂuene) are

caat@@@(&l atelr?de&(lgr%[%') ofcetyl soryution of 0.376 g
py - 15 carboxyl ate

di
( fﬁ)‘i%%é% BY ¢ Iégfte}é?& ot dmiisseaysinppyrido (1, 2-a] -
susepmsnmml@ 4¢$agm@]a’ksm1@t) 2qf. ,sodi umﬂa&drl gscl N 1955,

5(n)§O Epﬁf;lﬁt'” at 2C Af er stlrrln
i ent” T enperat dre For® Ftbgﬁig}g at
brioif decar &5 addad, t@eopxw:ﬁmrearnds tlbDBOUI@’taiCttOHSUPl&t uhei the

20t iSeoStdd 1 ags a'ina@ﬁ%a% fod e %Hr end Q" eqlﬂrg‘ﬁ[t Lvr is

of .water and 150 eth ér Ar'e’ su
adtiF et 13t i ¢pPhed The Oﬁ(ﬁ?uedhsﬁ phaék. §8 mephr abédethyl

amdfl@aﬁ@cﬂe[d{ﬁwlczﬁry\détlyﬁqnéﬂhﬁ eltﬁi% gher,_ The
hases re conbined, vvashe th 100 m_ of
% iy é% teined in step 1.1, is added. The

reactlon mixture is brought to reflux for 12 h, then
cooled and added to 20 ml of an ice-cold 1N solution of
hydrochloric acid. The pH of the agueous phase is
adjusted to 9. Insoluble material, recovered by
filtration, is purified by silica column chromatography
(eluent: dichloromethane-methanol). The preduct thus
purified ig recrystallized from a mixture of
dichloromethane and heptane. 0.41 g of a white solid is
obtained after drying under reduced pregssure,
Melting point (base): 292-263°C
"H NMR (DMSO Dg¢), & (ppm): 1.91 (m, 4H); 2.89 (t, 2H);
4.02 (t, 2H); 5.9 (s, 2H); 6.93 (d, 2H): 7.09 (txd,
1H); 7.5 (m, 5HE); 7.89 (d, 1H); 8.4 (d, 2H); 10.35 (s,
1H) .

Example 2 (Compound No. 2 of Table 2)
AF(1,2,3,4—tetrahydropyrido[l,2—a]benzimidazol~7—yl)— ~
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25 over sodium sul phate and then concentrated under
reduced pressure. The resulting product is purified by
silica colum chromat ography, elution being carried

outyo wiololy /@ smioxtur e of hept anggand di chi %8??%!2@68%000183
2 3 g of the expected product are thus isol ated

=.71-7 _
f?@%’?ggﬂétF&Hﬁ&Pé d griﬁﬁﬁaﬁﬁéﬁfiﬁF&é?@ﬁﬂmld?
7-yl)-1-benzyl - 1H pyrrol of 2, ? b] pyrit gi IneI 2- car boxam de
d 3 r al u
fﬁ:@?.gﬁﬂgne)@gg?’? ad%)—e%l&o%dgr(%rkggﬁ %’(%e%z n]orufg]owg/‘l?le 2-
0. $2r§oEylatemol ) of

5 ngmsgl??n%ﬁ%éﬁ ctf_eti 3@034!;'%?9 i gﬁ[)i‘é g%] %2%)113 g%zfugro 1H-

20~ F-dr ya{fepﬁgﬁétemt@r 8§t5| Bri ng amoda f orf 153 nf horo-

Wh200v¥1 088R74r<d20 anBCTﬁF%%OQF/QQQﬂ%%KﬂHhe<ﬂEXt Sssium
mai nt ai ned for

t 5 dt tir
'chrggg f‘ﬁ% H LCPé“r}w gﬁﬂilaéa% 9rm@ab‘#%dlﬁo std gt for
O 34gh(1aﬂ3 Gﬁﬁﬂ) (ﬂheeth¢bc11b&nzmhxtﬁfbpy{£0|§ﬂ5%equently

t d iin.5 ste
Shavending Bcohonaley bl DEEn BLER R ket ana
6 ﬁfaﬁﬁh?t’heﬁc@é@li@d &ﬁéeISSemﬁratlmtéy se2 tdriops coft ,a the
358 GaHeOUSHE At i1 @n Qép§99téﬁ] Igﬁoﬁjdethéﬂdfégghgﬁ with
of _di chl tlhane are added with st

AGBDES ARASEL] O N et eBhRdVakEs AL wp e aniadh G ted

S50samiuiofodli chl ssatehhaneorThe . organise1pRaASES 18 @r1ed over

dW|th 10 dried over ,
sgf? mg%b 1Qgﬁatepalflr‘?ld:et h%ﬂgccn)%%]gﬁ'?%%e&‘%d*éper ebttleepte is
pridssiur eonTaetrasaflt undepr oduictcdds s fiwd. by.sil§car an
ccglqrmlghrcgg@gﬂ%@ph%mghuté hei ng. carried. out, vvlelﬁ rhe
a 15 m xture of net hanol -di chl of 6net hane 0. %%
prothREIUGEE tHiAP 4 sol at ed, which product is
recrystallized from et hanol s? aﬁ to obtfug after ;
dryi under, v um . 0.45 of the expected conpoun

;Yéﬂg fo§ﬁ1@f%a% \ﬁﬁﬂraﬁﬁkqﬂﬂxn%ﬁpkkn%na-b%E%%M§§ﬁzol—
1H4wwa<53wmadﬁﬁ 1- &B{ﬂmuﬁrobéhzfﬂé(ﬂH—fH@oLeié 91 (t,

. 6H); 7.38
2@ar£%x%m9de(t Com'i:')dund ?\T /.12 (m H)
1.43 ml of trlmethylalumlnlum {Z2M in toluene) are
added, under argoen, to a solution of 0.426 g

{2.28 mmol) of 7-amino-1,2,3,4-tetrahydropyrido[l, 2-a]-
benzimidazole (Saunders et al., .J. Chen. Soc., 1955,
3275-3287) in 70 ml of dry toluene. After stirring at
0°C for 15 min, the mixture is brought to 50°C and the
stirring is maintained for 30 min. The mixture is
subsequently cooled to 0°C and 0.6 g (1.9 mmol) of
ethyl 5-fiuorc-1-(3-fluorcbenzyl)-1H-indole-2-
carboxylate, obtained in step 2.1, is added. The
reaction mixture is brought to refiux for 12 h, then
cooled and added to 20 ml of an ice-cold 1N solution of
hydrochloric acid. The pH of the acgueous phase is
adjusted to pH 9. An insoluble material is recovered by
filtration and is purified by silica column
chromatography (eluent: dichloromethane-methanol). The

product thus purified is recrystallized from methanol.
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7.48 (m 1H); 7.9 (s, 1H); 8.18 (dxd, 1H); 8.4 (dxd,
1H). 25 Exanple 4 (Conmpound No. 4 of Table 2)
N-(1, 2, 3, 4-tetrahydropyrido[ 1, 2-a] benzi m dazol -7-yl)-1

- WO Z007/088277 T/FRZ2007 4000183
benzyl - 5- trlfluororrethyl-ll-l-pyrrol o[ 2, 3- bf yh%l ngé

carboxam 30 4.1 e .
1- be%y eﬁrfi‘f‘f]ab?%nﬁ :%W- L Seered [ rip)drying under
pyrediuged2 ocaslsoxyl.ate 0.58 g (5.23 mmol ) of benzyl

I L ri phenyl phosphi ne and
0 &%ﬁ% Fg Eélgt( Etioa%fs di e%gﬁy? t§€ azodi car boxyl at e
D)TMBr éD¥E@ed®s) wi b h(spif ri Ag,(mt 0 48)suspension 2H) ; 4.05

0. 1o et 5 r| fI )
rre?tgl 52I?HI—I- pg.rglr)%f}jo[ Eﬁqpyr I-7tdl ne- carthHle a? e91 (s, 1H);

(N?:\Qa?’é &y~ éH)al ., Angevvandte Chem e, International
2004, 43(34), 4526 4528) in 45 nm of dry WD

20 7108827 51 - /[ FR2007/.000183 tetrahydrofuran
Eeanﬁg-g—i ,gaog;:og i Bt fefpeFaPlfe2)for 20 h, the
reﬁe(loﬁ Bn&PUEEraEydﬁﬁpﬁﬁiﬁai{Edzuﬁqjﬁénziﬁfﬁ@léggl 7-yl)-1-
r t esul uct s purifie
B oy S e SR ST ot BoRY “aFGEr broBEPAE-EaRFI od 5
out with a mxture of dichl oronet hane and heptane. 1 g
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with stirring. The aqueous rhase 1is separated and
extracted twice with 50 ml of ethyl ether. The organic
phases are combined, washed with 100 ml of water, dried
over sodium sulphate and then concentrated under
reduced pressure. The resulting product is purified by
silica column chromatography, elution being carried out
with a mixture of heptane and dichloromethane. 2.3 g of
the expected product are thus isolated.

Melting point = 71-72°C.

3.2 N-(1,2,3,4~tetrahydropyrido[l,2-a]lbenzimidazol -
7-yl)-1l-benzyl-1H-pyrrolo[2,3-blpyridine-2-carboxamide
(Compound No. 3)

1.1 ml of trimethylaluminium (2M in toluene) are added,
under argon, to a solution of 0.32 g (1.71 mmol}) of
7-amino-1, 2,3, 4-tetrahydropyrido([l, 2-albenzimidazole
(Saunders et al., J. Chem. Soc., 1955, 3275-3287) in
20 ml of dry toluene. After stirring at 0°C for 15 min,




carboxyl ate, obtained in step 4.1, is added. The
reaction mxture is brought to reflux for 6 h and then
cool ed and 150 m of water, 2 drops of a 35% aqueous
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Example 4 (Compound No. 4 of Table 2)
AF(1,2,3,4—tetrahydropyrido[l,2—a]benzimidazol—7—yl)m -
benzyl—S—trifluoromethyl—1H%pyrrolo[2,3—b]pyridine—2—
carboxamide

4.1 ethyl l-benzyl-5-trifluocromethyl-1H-pyrrolo-
[2,3-blpyridine-2-carboxylate

0.58 g (5.23 mmol) of benzyl alcohol, 1.4 g (5.23 mmol)
¢f triphenylphosphine and (.94 g (5.23 mmol) of diethyl
azodicarboxylate (DEAD) are added, with stirring, to a
suspension of 0.9 g (3.5 mmol) of ethyl b5-trifluorc-
methyl—1H¥pyrrolo[2,3—b]pyridineMZ—carboxylate

(Nazare, M. et al., Angewandte Chemie, International
Ed., 2004, 43 (34), 4526~4528) in 45 ml of dry
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material is recovered by filtration and is purified by
20 silica colum chromat ography (el uent: o
di chl oronet hane- nethanol ). The product thus purified
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I ered: filtra S .
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purified by silica roma ograp
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U?eaé@zdn ]téré 1gﬁbfought to reflux for 6 h and then
cooled and 150 ml of water, 2 drops of a 35% agueousg
solution of sodium hydroxide and 150 ml of
dichloromethane are added with stirring. The agueous
phase is separated and extracted twice with 50 ml of
dichloromethane. The organic phases are cormbined,
washed with 100 ml of water, dried over sodium sulphate
and then concentrated under reduced pressure. The
resulting product is purified by silica column
chromatography, elution being carried out with a
mixture of methanol-dichloromethane. 0.4 g of product
is thus isolated, which product is recrystallized from
acetonitrile so as to obtain, after drying under
vacuum, (.35 g of the expected compound in the form of
a powder.

Melting point = 241-243°C
"H NMR (DMSO De), & (ppm): 1.91 (m, 4H); 2.93 (t, 2H);
4.05 (t, 2H); 5.98 (s, 2H); 7.15 (m, 5H); 7.42 (m, 3H) ;




4.04 (t, 2H); 5.9 (s, 2H); 7.2 (m 10H); 7.92 (d, 1H);
10.32 (s, 1H). Exanple 7 (Conpound No. 7 of Table 2)

20

N @& 3rodihediestH pyrrol o[ 1, 2+3] benzi m da

benzyl - 1H-typyrrol o[ 2, 3-b] pyri d| %e 2-car boxg(?njré?ﬁhb%%oom%

m _of trli thyI [um nium (2Min toluene) is added,
under’ élﬁgnﬁ t’o%a sdlda‘tq'o%de' 3985 (& (1507 mmol ) of
6- am no- 2, 3-di hydro-I H pyrrol o[ 1, 2-a] benzi m dazol e 25

gg?‘%&@f&i (%8m;pr’logmfi}_§y ghlo?e @15?'/63?@? st( |32r| ng at

OCM-dE , 318imydly ot-Hél- @mrt:@ﬂe [iis 2brd hghtz 1tndld5@61&ﬁdyt].bl@ 5-

5 SUERERG 1'% E@E@Hﬁ Ygg& %ygIZ%ﬁIgggwg Ff%8ﬁam1de

10@

15

20

25

30

35

subse uent

et Ry 610 en?ﬁl qumethylalumlnlum in toluene) are
1Ha§2ﬂé60| ahae3- Blpwki dicke-2-Lanhoxy 68@ 0 ORf g ned A o)
ste i s, added. Thereactlon mxture i's brou ht " to

rePEux T80 whel 1O ST b ARE A0l T 2 o b@t@ml@azole
dr@ﬁsee%anSB% aqueous sRitut icomenof, suyimmjwydmm d857-259)

of. di.chl ar oet hane_are added with
st| r'ring. rmThe 35954 ugcous HHase® ?g Slepdraiedi@ngt 0°C for
exi pavied tmecmlwtuhe 58 i’cntrouﬁghﬂtl ¢hl mmtahﬁle;heﬂw:lrrmg

0r9§”hﬁlﬂ€§§ﬁ%da%%r Fhag %@Sﬂf - hl%O%onhe%fto peg
wat er, dried over 30|umsul ate an?:l hé

P
cofe@ntr &t 6d Unded mestiuc edf s*rtéyéur-‘:eflmqelsuﬂ iy din-4-

prpﬂuﬁéth§1PUIﬂii§doD¥ §Lbé§§o¥§lggg7/Oégganed54 step
/ R2007/ %djodélﬁff umm chr omat ogr aphy, el ution
be| hg’ carti arSAFktGFe Bf*RBFRanb? diPucht to

di chf bronEbhane. H)éﬂdgthén pb@d@a drsd thasrégokated 20 m1
hanol so as

whieh_ pr C e from 0
ob%glﬁﬁ 9?%6%0 1& % X agP EHQF 6 fréc Fcﬁﬁe T%e pH
explctée c@@@%@m@ maStEhel$ ormjofs tadpowde.. Meht iimgoluble

pqﬂﬂer1£§11§5%g6$5e¥¥8 %&Nﬁg anﬁfﬁﬁrgﬁg %§ gu%n¥éed by

2
:3 %ﬂga c?lngdchg%matoggygpmg @@ugnt1Hﬁlc®l¢rpmwdhane—

ZHﬁetﬁaﬁﬂmﬂe BnéCompanad N8 9frilable 2) recrystalllzed
d|h dr o- lH_%‘{ﬁF}O[l 2-a ben2|mdazol-6-yl 1-

J"(ri":zyrﬁl f'{]tluﬁSr RAqE AR 2R R r | Ui he-2-of a

white SDlld is obtained after drying under reduced
pressure.

Melting peint (base): 266-267°C

'H NMR (DMSO D¢), § (ppm): 2.6 (m, 2H); 2.9 (t, 2H);
4.08 (t, 2H); 5.9 (s, 2H); 6.95 (d, 2H); 7.1 (tcxd, 1H):
7.45 (m, 5H}; 7.92 (d, 1H}; 8.42 (4, 2H); 10.31 (s,
1H) .

Example 6 (Compound No. 6 of Table 2)
N-{2,3-dihydro-1H-pyrrololl,2-albenzimidazol-6-y1}-5-
fluoro-1- (3-fluorobenzyl}-1H-indole-2-carboxamide

1.43 ml of trimethylaluminium (2M - in toluene) are
added, under argon, to a solution of 0.39 g (2.28 mmol)
of b6-amino-2,3-dihydro-~-1H-pyrrololl, 2-albenzimidazole
(Freedman et al., J. Het. Chem., 1966, 3, (3}, 257-259)
in 70 ml of dry toluene. After stirring at 0°C for

15 min, the mixture is brought to 50°C and the stirring




15 carboxam de 0.65 nl of trinethylalum nium(2Min
toluene) is added, wunder argon, to a solution of 0.18
g (1.03 mmol ) of

Iskydr o- | H pyrrol gL 1, 2-a] benzini
??ed@%avﬁ@]?%az?ﬁ J. Het. Che?’ng 719686, 3%@?%%87/000183

257-259), 20|n 20 m _of dry toluene. After stirring
at '6C 1O tHFISH nfoFhé Omf%tﬂur eThe Biotghe tic 590G eediently

t he ostlier itRg 0°ics R nt.ai ned f or 31 r%f gég@aﬂ X UF By S 1 -
ﬁ%e%ﬁentlﬁﬁp Rleqﬂ;ln%ole % carbox&latelﬂn%gtalned in
5 EtE@I@oﬂommdndddéﬁpyThﬁlﬁbacﬁlbhpﬁhkﬂhﬁ%'352&mought to

S ehortan ko urd To EPRught - EETerF4R.For B HrareRerinco

lO

15

20

25

30

35

reaction mxturé is Drought
coélettlapd B30 Weofolvat &N, sgldtwpe off & 85%dAdquedus acid.

SO@HE'Q@HOf:§oqm%nlgﬁgéggé Q?ﬁQ9e15ﬂ;”Ed% sted to . An
di chl or opet hane are ad stirrin € aqg ueous
30°PRgs lénfe IFTEed ARd TSaTeERtsst iow c@lmartzsm mend  is

ofpuﬁhﬁhéﬁrOM@th&ﬂﬁJxﬁhe @6g§ﬁhc PR22es t3LS 00D N&G e ¢ .
Wt h i ed over sodi um

ST bt SR PRBrPEbHERRE ) ot SeuRAGRUFEdGERs Purified is
preesnretall'hezedesﬁﬁdm ng pﬁﬁdttmtei %fpmﬂiéhwr&ge&éhéa and
C o) t I h UtIOI’] g.carr.l e ou
C%ﬁﬁ{‘al?}?n xmjrdegaoéf)gr?g{)héno L% cHiC g tlﬁan%bt?)l gafter
of ApY Huicendes ¥ediscedabaeesurahi ch product is

ra@éyﬂﬁc_{rlpgﬁ@ltf(Mepcejgwguﬁﬁ&@ So as to obtain,
er _dryi ng under acuu % of the expected
&F‘p W%%ﬁ%e D lor n? of PRI éeé /| 0882 72H); 55.91 (t, 2EH);
Pcmfmzoew 990)183(. Qp%\&derzzﬂ)l\{l(i‘li lg;lgb RO 2@}:?( 268%)7% 1Hy) ;
N S (ppm: m y L
47@4‘%@%%0 e (s, 2H): 7.12 (m B5H): 7.42 (m 3H);
5 7.92 (s, 1H); 8.7 (d, 2H). Exanple 9 (Conpound No.
1@:&1‘;)1@*3} e(zcoampound No. o:E7 ':['ar]:s;l_q5 2} Lor o- | (3-
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under argon, to a solution of 0.185 g (1.07 mmol) of
6-amino-2, 3-dihydro-1H-pyrrolo[l, 2-albenzimidazole

{Freedman et al., J. Het. Chem., 1966, 3, (3), 257-25%)
in 20 ml of dry toluene. After stirring at 0°C for
15 min, the mixture is brought to 50°C and the stirring
ig maintained for 30 min. The mixture is subsequently
cooled to 0°C and 0.25 Q (0.89 mmol) of ethyl l-benzyl-
1H-pyrrolo([2,3-blpyridine-2-carboxylate, obtained in
step 3.1, is added. The reaction mixture is brought to
reflux for 6 h and then cooled and 150 ml of water, 2
drops of a 35% agueous solution of sodium hydroxide and
150 ml of dichloromethane are added with stirring. The
aqueous phase 1s separated and extracted twice with
50 ml of dichloromethane. The organic phases are
combined, washed with 100 ml of water, dried over
sodium sulphate and then concentrated under reduced

pressure. The resulting product is purified by silica
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5-trifluoromethyl-1H-pyrrolo[2,3-blpyridine-2-
carboxylate, obtained in step 4.1, is added. The
reaction mixture is brought to reflux for 6 h and then
cooled and 150 ml of water, 2 drops of a 35% aqueous
solution of sodium hydroxide and 150 ml of
dichloromethane are added with stirring. The aqueous
phase is separated and extracted twice with 50 ml of
dichloromethane. The organic rhases are combined,
washed with 100 ml of water, dried over sgodium sulﬁhate
and then concentrated under reduced pressure. The
resulting product is purified by silica colwm
chromatography, elution being carried out with a
mixture of methanol-dichloromethane. 0.37 g of product
is thus isolated, which product isg recrystallized from
acetonitrile so as' to obtain, after dryving under

vacuum, 0.3 g of the expected compound in the form of a
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unt7s of pmw{l%é: or|%i§cﬁg%gﬁ%%?’lheﬁt al.,

\ﬂcongentr%% .
ex Fagedd with“2860 M - e?% radépa\tfe 1¥hel6Pdanfls) in
pha@emls@f!dﬁkgﬁoﬁ?éh?d AEW@%SSthgéégganggb Wal el s min,
angd. on t 0 - -

Pc%%égﬁ%%lég ¥ uaréYe& soltZ ttForft $6Gi uRtirring is
chHrdri gl ne | efJIOJove3'0 meagnesihen sulxphate d@nd subsequently

C%@@I@&aﬁgd uRdegr ar gdyced 1 pge ft r
gﬁf der re%ucgegﬁgrgsgus i 2 iﬁ%gﬁZf héa%ifl)}fpe tgguoro 1-
U ?Tb%lé}rheHHTW@Weef%Tm@@*yhats@|dobhatned in
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N- rim 1, 2-a] ben |mdazol Tuo
J{%é/]flf}ﬁog%%eﬁéyﬁ) -aﬂsfl tieft eCQO%Q%béﬁéimadﬂéie(ﬁto%o@lﬁdml of
an ice-cold 1IN solution of hydrochloric acid. The pH of
the aqueous phase is adjusted to 9. An inscluble
material is recovered by filtration and purified by
breparative chromatography (eluent: dichloromethane—
methanol). The product thus purified is recrystallized
from methanol. 0.53 g of the expected product is
obtained in the form of a white solid after drying
under reduced pressure.
Melting point {(base): 261-262°C
H MMR (DMSO Dg), & (ppm): 5.9 (s, 2H):; 7.01 (m, 6H);
7.55 (m, 6H); 8.2 (4, 2H); 9.0 (s, 1H).

Example 10 (Compound No. 149 of Table 3)
N-(pyrido[1l,2-albenzimidazol-7-y1)-5-fluoro-1-

[{pyridin-4-yl)methyl]-1H-indole-2-carboxamide

1.51 ml1 of trimethylaluminium (2M in toluene) are
added, under  argon, to a solution of 0.442 g
(2.41 mmeol) of 7-aminopyride[l,2-albenzimidazole
{Begunov et al., Russian J. Org. Chem., 2004, (40), 11,




10 No. 150) 140 ng (0.532 nmol) of 70% pure
7-am nopyrimdo[ 1, 2-a]- benzimdazole (VII-h) are
added to a solution, stirred at 20C, of 0.22 g (0.76
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oHFRA7. BETLAiedH) by GRBIOIRLDHY: GhosngsogPadhy (eluent:
—xaipholdneChAROURAcNEno P CheTAREAL chus purified is
N£2-net 0 rrol o[ 1, 2-a] benzim dazol - 6-yl)-5-1Tuoro-

st e TR R P E St 1Pk RaBra - Gad Boaifietne opected
hydrodhtor iide ofptaiheGonpouitts 15c4rlhsoﬁr gp%ﬁqg solid after
ac ' simlar to the metho .
deggﬂﬁ%gégmltlﬁegxg%%ﬁgg%fﬁ?s?Lrl%?n' the acid prepared in
st¥pliIng nedn6- thmee} 2- MET HDX§° WO 2007/ 0882g7 - 58

PCH HRzR07{HP8e1 Py r 1,2 gij;b zi myfazol ey , 3H)
(M 1-1). %hegr@egﬁél)ti n @so )i d |55 sS%éequ}gn'tly (m )
di s]ofvégxﬁndélfmﬁoﬂcg%di(fniror@{)ifh 8al i xtur €1f; 281481 (g,
of 210, ANy hysir pghl oy ¢ acid in isopropanol and 1 m of

met hanol . After cooling of the 5 nedium a precipitate

is recovered by filtration and is dried under reduced

prm:'@‘_ﬂhe(fewm:ﬁilj my.gcmm ofs T4l 30l ated in
e {Rn Rl o DY O O 88 20127y 1) -5-Fluoro-1- (3-

fluorcbenzyl) -1H-indole-2-carboxamide

11.1 5-fluoro-1-(3-fluorobenzyl)-1H-indole~2-
carboxylic acid

An aqueous solution of sodium hydroxide, prepared from
1.15 g (28.92 mmol} of sodium hydroxide pellets in
50 mI of water, is added toc a solution of 7.6 g
(24.10 mmol) of ethyl 5—fluoro—1—(3—fluorobenzyl)—lH¥
indole-2-carboxylate {obtained in step 2.1} in 240 ml
of ethanol. The mixture is heated for two hours and
then concentrated under reduced pressure. The resulting
solid is taken up in 200 ml of water. The solution is
washed with twice 100 ml of ethyl ether, acidified by
successive additions of small amounts of concentrated
hydrochloric acid and then extracted with 200 ml of
ethyl acetate. The organic phase is finally washed

twice with 100 ml of water and once with 50 ml of a




HC1 1:1) = 220-225C 1H NWVR (DMSO D6), 6 (ppm :
1H ; 3.35 (s, 3H) 10 3.52 (dxd, 1H); 4.38
4.8 (m 1H); 5.89 (s, 2H) ; 6.89 (m 2H) ;

b 8 b
B AomsBH) ; 7.4-7.8 (m 8. 27563y vkHho7/000183
0.68 (s, /(1H). Bxaml e 13 (Ko A of Tabfe 4§ 2
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H f%”m ol 4 %4 enZI " 23?0%%&% d%h%%%%%m offded over
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PP ; ., Sy 1 "
2H) ; 6.81-7.38 (m 5H) 8 Um 61’%»4?@ 7 51? ﬁbi?ﬁl ent
§t§§’-(d, 1H) : 8.49 (m 25 2H) 9.2 (d, 1H); 9 33
(s 1H); 10.8 (s, 1H). Exanple 14 (No. 26 of Table 2)

3- h imd 1, 2-a] benzi m dazol - 6-
o3 By R e B B i AL e o v, Bogarpo-

e 36 (Cofpoomdb26zy3) plepandd] caccondbbgain®da ProCRSSwpound
S|Nfbl afspbo the method described in Exanple 1.2, from

5- %‘XGOW@ 1(0¢ 338 mepébernty 751 e ol -e@ircanboxyl dd [, 2-a] -
Obb@hﬂ@ﬂlﬁﬁz@l@péﬂI%hhﬁn%re added to a solution, stirred

A Ba20r &) 28] BriA  dbbe

| dﬁa{%oT% T8}l cpf gemmpued2@repgzed in
1HtMR (IDVBO D8Ms tg( pROY 763;@0@ c?»ﬂ ,N_4( L n%ﬁ:rmammo-

7 50 S A <o ededgn fhudgy sl G o
(sLO3 1My . (WO7200MH088277 1- Eﬁﬁroiyﬁéﬂﬁﬁﬁkﬂ&QﬂQ&83HOBT in
Exaqp%egr@ﬁy%?g_. 1%9eyrro%[l% alj%e%g?mlaazgoql%%ﬁ)a‘i 20°¢
[ ( kozrgl) hyf] thery ipdwordnenhyl F0Hgdyrodl eaker.
[Zﬂﬁabhﬂyﬁhﬂkﬂeig CQﬁEQéaﬂbﬁgl}s dlWled with 3 times
%iqﬁl gﬁln ﬁ ¥ %ngtg% I- 2 tr|flugro- hases are
met hyt= 1 Yol of 9252 bf pyFitai revbigadbexyraie p
washed twice with 20 ml of water, dried over magnesium
sulphate and then concentrated under reduced pressure,
The product obtained is purified by silica column
chromatography, elution being carried out with a
mixture of dichloromethane and methanol. 950 mg of the
expected product are thus isolated.
Mf = 295-288°C
"H NMR (DMSO Dg¢), & (ppm): 10.7 (s, 1H); 9.49 (d, 1H) ;
8.82 (d, 1E); 8.3 (m, 2H); 7.79 (4, 1H); 7.6 (m, 2H);
7.47 (s, 1H}; 7.31 (m, 1H); 7.17 (m, 2H); 7.05 (m, 1H):
6.82 (m, 2H); 5.93 (s, 2H).

Example 12 (Compound No. 154 of Table 4)

N;(2—methoxypyrrolo[1,2~a]benzimidazol-6—yl)—5~fluoro~
1-(3-fluorobenzyl)-1H-indole-2-carboxamide
hydrochloride (1:1)

Compound 154 is prepared, according to a process
similar to the method described in Example 11.2, from

the acid prepared in step 11.1 and 6-amino-2-methoxy-
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0.14 g (0.871 mml) of (quinolin-2-yl) nethanol, 0.228
g 10 (0.871 mmol ) of triphenyl phosphine and 0. 151 g
(0.871 mmol ) of diethyl azodicarboxylate (DEAD) are

adged, ing, to a suspension of
0 585%2nﬂ%§%%%£thyl 2R 2498200700083

5-trifl ronethyI-IFprrroIo [2, 3-

b] FYH& Liﬁ)é 1 ZesrbsRnigida@esar e, (VT -4 -al . The  resulting
Angexarddties ﬁl@aﬁu@tﬂwtﬁm:ﬁmlm@ﬂer 29045043 38ns in
4526-4528) 1n n% ngﬁpy tetrah drofuran. After .
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preégg&% and .t h ltd ng _product ied b
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cafrit€d otitdes t heduapst prescfuredi cliter empthand andduct is

hephages e d, A
oﬁg hagesHLis-a ?%r £he SKRECLEC. B AdNELILS HAuS

HSFh}d% FHe 69r?850F1 2- a] benzi ni dazol -6 25

yl )H | Nt qumebi w2 yb) iyl 541 (huoLAREt Bylal b
pygrgbo[@ 3- b] |d|n ar boxan de é mpound ~No
Apotind BU i s % epfr cordi'ig fofa (Brockds: 5- 89 (s,

s.aﬂoars 86 the mﬁﬂhodsmmyﬁixwd (hp Bxanphe 457 Brom, 4m);

0. @82@ f,co nd obtained in step 15.1
and 30 b94 %5 - n?ﬁg

6- am no- 2 3- dlhydro | H pyrrolo- [I,2-a]benzimdazol e
(FE£RaPPe €3 ahe. ds1Hek. r&hem 3; 1966, 3, (3),

of the expected roduct is thus
oglf’-l Z%ZWD s%oah%e@esl@w RVR/ {DMBEP DB uors- I ppiny
: ﬁﬂﬁﬁribﬁni&ﬂ +12-Pdddle-2HarbodafBadt, 2H) d%d@ilorlde
2§p 7.22 (d, 1H): 7.37 (d, 1H); 7.55-7.46 (
6 (s, 1H); 7.67 (dxt, 1H); 7.8 (d, 1H
'7qppg04ﬂd(n152k0is8 R7epdredH) ; a8cd3d{sg 2b); alop@%cess

(SblﬂHﬂarV¥%2QQ¥/&§§§Zi %?985 bEST R%Qg%£900}§3 from the

Exanpl e 16
NECE D 1BY %P%@F@ ahiadsdisE alzd nb[ ang@- JreenriopydazanollyR)-al -
H%ﬁjﬂmydajgmg fihuargpbenzyl ) - 14 i ndol e- 2- car boxam de

enzyloxycarbonyl 1, 2, 3, 4-tetrahydro-
pylpaz}wg‘[r a]*oe?r%zﬁ R 450l - 7-yl ) - 5-f 1 uor o- I - ( 3-
“H NMR (DMSO Dg), & (ppm): 5.91 (s, 2H); 6.81-7.38 (m,
SE); 7.58 (m, 3H); 7.91 (d, 1H); 8.22 (d, 1H); 8.49 (m,
2H); 9.2 (4, 1H); 9.33 (s, 1H); 10.8 (s, 1H).

Example 14 (No. 26 of Table 2)
NL(2,3—dihydroHB—methylimidazo[1,2—a]benzimidazol—6—
yl)—S—fluoro—l—(3—fluorobenzyl)—1H%indole—2~carboxamide

Compound 26 is prepared, according to a process similar
to the method described in Example 1.2, from ethyl
SHfluorohl—(3—fluorobenzyl)—lHLindole~2—carboxylate,
obtained in step 2.1, and 6-amino-2,3-dihydro-1-methyl-
imidazo{l,2-albenzimidazole {(VII-c) .

Mp = 281-282°C

'H NMR (DMSO D¢), & (ppm): 3.1 (s, 3H); 4.1-4.35 (m,
4H); 5.89 (s, 2H); 6.82 (m, 2H}; 6.92-7.2 (m, 2H);
7.21-7.35 (m, 2H); 7.39 (s, 1H); 7.53 (m, 3H); 7.91 (s,
1H) .




fl uor obenzyl)-1H i ndol e- 2- car boxam de The conpound is
prepared, according to a process 10 simlar to that
described in Exanple 11.2, fromthe

5- flcuarom ~o(s3fAuor obenzyl ) - 1y ndol e- 2-¢ '

acid dE‘SC/;I bed in Exanple 11'5|-19 and the ar@nﬁggﬁ&ngwoomsj’
16.2 N (1, 2,3,4-tetrahydropyrazino[1,2-a)- 15

benzi m dazol - 7-yl)-5-fluoro-1-(3-fluorobenzyl)-I H

i ndegamplec dibbdMani &® ©EEomablred 280. 25) A suspensi on of

1 94 d
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subsequently filtered over a celite buffer and
concentrated under reduced pressure. The resulting

product isepuyified by @@&iﬁ@lmlygumr&ﬁmf OYrapyy ;6o

xt ur'e of

n car with
dl}é‘lélgg?’o %{hgﬁﬁrgi8?29?5%91811’351?%%@rFPF@QKYEa%Quct is
takeb4up i(f.801ntnrofl )a od. INsioldItire® -6f1) nhydr060 014 G238 o
aci [ panqls the $ | uti concent r at ed
und grg?édﬁgggppreg%ure an ort1 f@%%??}?jr@e soffd is0-151 g
trifufat eamptomef hyflietiel swaditaorbmkeldte 3MEAD) are
possfblie t@iisol at g the e r oduct
(1HCT), = 27% §84%&&1€}% NG D% é@ﬁ%&ﬁ%gn 8 (cf/bw g
H{g % oH) ethvig §9t(rslf13%%r0f®t39’1(-s’tff~zuﬂ)rroacq2 3-
gnb ﬁ&ﬂldﬂhéﬁﬁ(&%ﬁboxﬂf%te EN%Qaféde 15%’a1 31 ewandte
"%h]e%le, 1§§1te{5'55%m(a§§ ﬁ%g E’:{Ba%' 431(73@\,0 uggonus28) in
Té%p@lzyf dry tetrahydrofuran. After stlrrlng at ambient
N- 2,8,,4-tgtyr ahydr razi no )
beﬁ%m olahat}zl‘%ﬁe1L % L |‘?% £ 17007 %Je?f}yl FFES LS
20808 EZALed Gmndepcwetriww@easere and the resulting

| gl ®r- casboxar des&ompou l 15}@@ rdin
to.a proces ?Tm lar to thg?lgégcﬁ%e ‘ng%%%%ogga%hy,
fr&ﬁygt %eﬂp@brocprrle out with a mlxture of

(S&mthMﬂﬂMEﬁnddeﬁlHnﬁndﬂbﬁtgnéarb@XYé ecﬂbt%h%edekgeéted
am noC 3- h%l 2 3, 4- etrahydr o-
P raz|ﬁ%[ .% rﬁ%ﬁﬁ% ( m of a yellow oil.

15.2 N-{2,3-dihydro-1H-pyrrolo[l, 2-a]benzimidazol-6—
yl)—l—[(quinolin—Z—yl)methyl]—5—trifluoromethyl—iﬂ;
pyrrolo[2,3-blpyridine-2-carboxamide {Compound No. 50)
Compound SQ is prepared, according to a process similar
to the method described in Example 5, from 0.18 g
(0.45 mmol) of compound obtained in step 15.1 and
0.0%4 g (0.541 mmol) of 6-amino-2, 3-dihydro-1H-pyrrolo-
[1,2~-albenzimidazole (Freedman et al., J. Het. Chem.,
1866, 3, (3), 257-259). 0.22 g of the expected product
is thus obtained.

Mp = 300-301°C

'H NMR (DMSO Dg), & (ppm): 2.61 (g, 2H); 2.94 (t, 2H);
4.08 (t, 2H); 6.26 (s, 2H); 7.22 (&, 1H): 7.37 (d, 1H);
7.55-7.46 {(m, 2H); 7.6 (s, 1H); 7.67 (dxt, 1H): 7.8 (4,
1H); 7.95-7.81 (m, 2H); 8.27 (d, 1H): B8.73 (s, 2H);
10.65 (s, 1H).
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1H NVMR (DVSO D6), S (ppm : 2.45 (s, 3H) ; 2.89 (t,
2H ; 3.74 (s, 2H); 4.1 (t, 2H); 5.9 (s, 2H
6.81-7.6 (m 10H); 7.97 (d, 1H); 10.46 (s, 1H). 10

Exanplze 09 ogNe.7784 of Tabl e_2), .
N- (2, 3-di hydro-1 Hpyrrolo[ 1, 2- a]ben2|n1daon/%R2%9 5000183

fluoro-1-(2-benzyl oxyet hyl)-1H i ndol e- 2- car boxam de 15
18.1 ethyl 5-fluoro-I-(2-benzyl oxyethyl)-1H i ndol e-
2- Expppilel dbe (56. I260055Tab&alp)of 2- benzyl oxyet hanol

an
ﬁéggngtggﬁe%gtﬁggﬁggﬁ§& %5§8 dtafe?) peREimidpgol-7-v1) -
%6 S?r0245932ﬁégpr3b@naudéd1H61ad2mesﬁkuhrbnxaﬁ168

wg (0.329 nmol) of ethyl 5-fluoro-IH
nggli-z-carbox late in 2 nl of toluene, stirred at
he r¥adtiBRNAYXPEVE2rEORBAtbd2aB . 410€ttohydto-

hopysaamﬂoqmen apnéﬁaiﬁ@aggomnd6§1§E§U§§Q0968§Sw§e
filtered over a 25

n in_2 et her
Ff?eygﬁ??e¥95n%Hcoﬂ§8E¥r%f%ﬂrﬁﬂﬁﬁml?%duced pressure.
Th@heescdmpoobdalmed psepameﬁledabyoaﬁgﬂ@ra&bveaHP%QOCQSS

el@lh?ﬁape't%g EgéE %%§ég Vgéh Xt ur oﬁ.éwgt erfrom the

acetonitril uor oacetl C a
yel Thirere- Jar &3 t hlisor glotared) - B@—:&r&ﬁmzmﬁ@)@@ll& acid

crﬂb m 7 ; 4. 38
S e (PR TR O Y (G
iH; 7.68 (dxd, 1H). 18. 5
Nl-J(@ 23f di hyd¢o-2 I—Bpg/-rt[@&ﬁ}iycir@ﬁ%glrm gpfplazﬁ_ 35
e oxyet n ql e- 2-

Z§%1%§§%#9 é)%lényf% K%l‘%r h%b&% ZPsTE lepdfed,

Jéﬁicdllehg?-t@@cmameiﬁt, Gﬁ‘mpcamdtbm 1 hes ymet hod
d 1

Q§Cré£§§%ﬂ§ SarBeS % gfagq;%%iklcgdle S catBoxyFarRound

5-fl uoro-|-(2-benzyl oxy
m@?ﬂﬂﬁﬁ%% -tige PP@WﬁﬁRQGO?E@@@lS@HdﬂnQﬁne@ ing of

tryaunaaxuﬁ4ﬂm4ﬁha%cdayiQtamkﬁﬂ 2p3- £ ethagol is

d|h dr o- Y, [o[1, 2- a benzi m dazo e g%ree
PG ikﬁtp &9 ojig 6 108TS( 31)1’1deg5-’,5_ gggar N@f =hydrogen.

1861e18@71®159rtrbi‘dﬁ\1‘R (BVBRHRguerS 14PPM 1 te2ed3obBr 2 colite
E%%f%@l gk%. 'concentrated under reduced pressure. The
resulting product is purified by silica column
chromatography, elution being carried out with a
mixture of dichloromethane and methanol. The purified
product is taken up in 10 ml of a 0.1N solution of
hydrochloric acid in isopropanol, the solution is
concentrated under reduced pressure and the resulting
solid is triturated from ethyl ether so as to make it
possible to isolate 0.48 g of the expected product.
Mp (1HCl) = 276-284°¢°C
H NMR (DMSO Dg), & (ppm): 3.73 (t, 2H); 4.38 (t, 2H) ;
4.59 (s, 3H); 5.59 (=, 2H): 6.9 (m, 2H); 7.02 (txd,
1H); 7.15 (txd, 1H); 7.31 (m, 1H): 7.45 {s, 1H); 7.58
(m, 3H); 8.1 (s, 1H}; 9.97 (s, 1H); 10.45 (s, 1H).

Example 17 (No. 81 of Table 2)
N¥(3—methy1—1,2,3,4—tetrahydropyrazino[l,2—a]—

benzimidazol—7—yl}—5—fluoro—1—{3—fluorobenzyl)—lHL




3.75 (m 2H); 4.09 (m 2H); 4.39 (s, 2H); 4.81 (m
2H); 7.01-7.19 (m 6H); 7.25 (s, 1H); 7.31-7.62 (m
3H); 7.62 (dxd, 1H); 7.97 (m 1H); 10.23 (s, 1H). 10
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at 20 ref qu The m xture 1s s
Wi Pﬁfféeﬂﬁﬂ Bfa\l\ﬁ?éﬁl@ﬁéaéﬁﬂﬁadt@d Wth 100 m of

e. h @i .C er&s she
0 CIhINHB{rgFMaor |Dé5 )7 gvgr sodi ugronh%ljl p%watgﬁ co%cent P(at ed2H
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si llDHa col affm(dZSILHD pwtiondbeisg carried out with a
m xture of hexane and ethyl acetate. The expected
product_is thus isolated. 1H NVR (DVMSO Dr), S (ppm:
2. Bxpmple 18 ¢Nge-847af (Beblerp) 4.22 (t, 2H); 4.77
(tN¥1203 @1ﬁ§dfg+lﬁkﬁyr;o§&[l(9Xg]béﬁgim3d§§o£déd

5%%%%?%‘? ?% IF?%Z%‘?W?‘b@ﬂHT%H?qule 2-carboxamide
oxy] et hyl } - 1Hi ndol e- 2- car boxyl ate The et hyl

ro-| 5- yridi_n- 2-yl ). oxy] -
et%yl 1H—E?t[ﬁh i( En%;t )?yllat(g PR RO RtEYild - 1H-indole-
pareegblite a manner sim I ar to t he net hod
d ripedq e th
S%U%J?od(lol—l-%ﬁr? i i %gr box ?a% :ﬁ%ethanﬂ and 50.4 mg
2- (-t A i dlorf— 2- )ﬁFa’%y)beffehhm’dlenepltepmeeﬁyﬂphbbghorane
precedi ng.&iep. \W9sH007/008820459.8362) are added to a

/0Q01
Ek%ﬁgzlc@)ﬁ%yag ?&I—Wrr@l -OF?, Frgjibenef matdndl - 6= fluoro-1H-

yllmjfdwcmbw@-ﬂa(t% rrahhyiz pfﬂl dcbf‘ %dwé%f@/] efswlr}fehH at
- dogadol er R=Cal box % np Corrpounl .
i & prepared akcer ﬁa 154 %Jf%cejs% ﬁ%qeéar af t $1PRe for

métZh d@udes omd)edhe]m Evarpheréretir emddie womposdpressure,
taken up in 20 ml of ethyl ether, filtered over a

celite buffer and concentrated under reduced pressure.
The residue obtained is purified by preparative HPLC,
elution being carried out with a mixture of water,
acetonitrile and trifluoroacetic acid. 99 mg of a
vellow oil are thus isolated.

'H NMR (DMSO Dg), & (ppm): 1.3 (t, 3H); 3.72 (t, 2H);
4.28 (g, 2H); 4.38 (s, 2H); 4.81 (t, 2H); 7.28-7.07 {m,
TH); 7.45 (dxd, 1H); 7.68 (dxd, 1H).

18.2 N-(2,3-dihydro-1H-pyrrolo[l,2-albenzimidazol -6
yl)—5—fluoro—l—(Z%benzyloxyethyl)—1H¥indole—2—

carboxamide (Compound No. 84)

Compound 84 is prepared, according to a process similar
tc the method described in Example 6, from ethyl
5—fluoro—l-(2—benzyloxyethyl)—lH—indole—Z—carboxylate,




obtained in the preceding step, and 6-am no-2, 3-
di hydro-1 Hpyrrol o[ |, 2-a] benzi m dazol e (Freedman et
al., J. Het. Chem, 1966, 3, (3), 257- 259) M =

5 DVBO D6) ¢-,6 (ppn)
;Og«%f(b(@%mzagjwz(gl (m 2H)2 ;PP %g#m%%gg%%oma
HE 91 (m, 2H); H, 7. 11 dxt H,;, 7.21 )
Dféﬁ £?'3fl? 5%he nprg dl?gGZS€§¥H f*% 768@m{@o 2,3
H)ilh«pdgv,:) Ad-p 1/Iasl)rolo]£0 29 a( Denktini dksoExanmpl e 20 (Noeedman

SsegfgIgPLydr%{IFprrroIoﬁfsf afbeﬁ§|ﬁ1a§Zo?5§)yl) 5-
&Bro L8p21R8[7(s- trlfluoronethyl)pyrldln 2-yl ] oxy}-

> eth}y'MH Do) BeF, cary %O) E’Qy] &thangr 23Tri@ 2H);
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t hyl ri
cohpgg;glﬁluobgggr é Q%ﬁorﬁ ng4t@9a (et BOW ;sidvi9lar{mt @H) ;
thatOMegcngbednlnsﬁxanp7e2§9 figp127brqnqe%?a %5 3H)

hY 8xyl§ (t % gr thyllgyrldlne 15
ﬁ %2 aFUOro Tt r +FI tot et hy$)
pyrldln 2- yI]oxy}ethyI]le-lndoIe 2- Ca;?ﬁ??;?tfo T?kz
nner
In& fedis kﬁopr§92§§ TfﬁfiS fromethyl 30
5- ‘WT b%r%*qiq—byﬁa@fberzmczarcbmmaZea]ammaHﬁi@amnmypr%_
rreﬂ%ﬁ@yn dhng 2 yrhégwiﬁ'}m@ﬂ% preparedh L e o5

t
f%ﬁé#%g%iﬂg%b?¥iT@@?olo[l 2- a] benzi ni dazol - 6- 35
yl)-5- fluoro [ -[2-([(5-trifluoronethyl)pyridin-2-yl]-

(074 t hyl ] nd cal de (Conpound No. 83)
Cﬁ%%gbnd ttﬁ §a§i§¥ %é%%%gHHQQ¥¥EF otels s
sr%n$%ﬁpen$nQMe0ﬁe®hbﬂldecnnbeﬁ ufio Exagpl @-8rohbefhano1

e&hyh%r% 7. [2 F BP0 £ 10For Y SIFPy T LRy bkdpe and
WS 20bH 088277 ts guncl PCT! RRPODTE 080183rbonate in 3 ml of

etdiyddt@iﬂd'ﬁ@nﬁd% Gy b\%c!l%&l}plb%@idf}e\gtﬂf Lhe, hours at

d amno- yrrol o
pr%%eldu ngr@% ep,. an% (5% cudn Y dglutH@cﬂ wilhlenl 00 ml

of water and extracted with lOO ml of dichloromethane.
The organic phase is washed with 50 ml of water, dried
over sodium sulphate, concentrated under reduced
pressure and then chromatographed on a silica column,
elution being carried out with a mixture of hexane and
ethyl acetate. The expected product is thus isclated.

'H NMR (DMSO D¢), & (ppm): 2.2 {s, 3H); 3.66-3.71 (m,
2H); 4.22 (t, 2H); 4.77 (t, 1H): 6.71 (d, 1H); 7.51
(dxd, 1H); 7.95 (dxd, 1H).

19.2 ethyl 5—fluoro—1—{2~[(5—methylpyridin—2—yl)—
oxy]ethyl}~1H;indole—2—carboxylate

The ethyl 5—fluoro—l—[2—[(S—methylpyridin—Z—yl)oxy}~
ethyl]-1H-indole-2-carboxylate intermediate is pPrepared
in a manner similar to the method described in
Example 18.1, from ethyl 5-fiuvoro-1H-indole-2-
carboxylate and 2—(5—methylpyridinw2—yloxy)ethanol

prepared in the preceding step.
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1966, 3, (3), 257-259). 5 [MH + = 524 1H NMR (DMSO D6)
, 6 (ppm : 2.61 (m 2H) ; 2.89 (m 2H) ; 4.05 (m
2H): 4.59 (m 2H): 4.98 (m 2H): 6.69 (d, 1H): 7.11

dxto, 2107,/ 08823As, 1H); 7.3-%;52 (m 3
SF§KE7I§%/€dxd 7gio ;Dg7 (s, %f (8 45F%§C¥iE§20871600183

8 No. 127 of Table 2

(1 % i(dl hydch) %%%%rﬁo[l —RYEE 3 odlhenz) iiﬂedl)amﬂldazol 6-

yIYli ~BeAzybr6-fl-yard-( EH@@ﬁh&QbQEngnbbp¥ﬁ'g%Q?e%EY%§_1H;
ine

-i 0do-5-
casbgaRL 0e.ghug Zamgc R ot byl ooy TS B

am no-
m”rSPW’BFﬂgl Ig@erlssmlrﬂfmmecén@lcd@ﬁdMgof:oelah@ﬁ@ces?so i lar

|ntbOdHéeﬁetHba @e@gglggdt%gg %$ei fga4%§%kﬂ e compOund

t magnetlc stirrer
pov@té?‘éla odi-fle &€ sdb*é%‘éﬁémgy addgd i angimald-amino-2,3-

podtpdso- Thepgti61b NG, b SaFOBL ) nbi ent
ours afl']ge |g§g€u {j%}gmaterl al FEemgiman

temperature for, 24

re‘%rlrt]’.t;v‘%‘a%ll byﬁflllg?ffat?%ﬁmand 1308 hed- wi3h e2hand$9kand t he
f|MRrat%0932b@)?ﬁ:entrat ed under reduced pressure. The
resi due t s i ne ke in a_mxture of

et hy| acet at e %‘% 51 p%mg 2 ieso(lsutl%ﬂfofzs%l G 2H) ;
carbonat® 430 41199 AﬁteBHSeparam om, bhe;ongeni ¢n 2H) ;

Eéﬁfﬁqﬁ'ifzgég. o RS eyt G IR 027 se

sat'lr a us{ &l ut 18h: af 8§od6<il,m th) orivde7 ang, 1:);
t Aén 2dr i{ed awer. sodi um sul phate and concentrated

under reduced pressure. The resulting solid is

purified by silica colum chromat ography, 35 elution
bEXBFPd g R0edNout 8di D Tamilet 2ne of n-heptane and

ewh b ac 4 . l.) of .the expected
guct@ gggyggtoall%eggr%é&ﬁﬁ/é ?E)%é%eﬁé)lml éngpﬁrylj—5-
8%0(8 THp~{ (15857 d§ 1 ubHpmeth§19p(s i ANH2Y Wby } -

2eeﬂymaszﬁzlnd@5e 2PEdLBR2A0/0000183 - 21. 2
5-fluoro-I H pyrrol o[ 2, 3-b] pyridi ne-2-carboxylic acid

20.1 2—{(Swtrifluoromethyl)pyridin—2—yl)oxy]ethanol
The compound ig prepared according to a method similar
to that described in Example 19.1, from Z-bromoethanol

and Z—hydroxy—S—{triflueromethyl)pyridine.

20.2 ethyl 5—fluoro—1—[2—{[(5—trifluoromethyl)—
pyridin-Q—yl]oxy}ethyl]—lHFindole—2—carboxylate

This intermediate is Prepared, in a manner similar to
the method described in Example 18.1, from ethyl
5—f1uoro—1H¥indole—2—carboxylate and 2-[[5-(trifluoro-
methyl)pyridin~2—yl]oxy]ethanol prepared in the
preceding step.

20.3 NL(2,3—dihydro—lH;pyrrolo[l,2—a]benzimidazol—6—
yl)—S—fluoro—l—[2~{[(5~trifluoromethyl)pyridin—2~yl]—
oxy}ethyl]—lH;indole—z—carboxamide (Compound No. 83)
Compound 83 isg prepared, according to a brocess similar
to the method described in Example 6, from ethyl
5-fluoro-1-[2-[[(5- trlfluoromethyl) pyridin-2-ylloxy] -
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0.5 g (2.10 mmol ) of 2-am no-3-iodo-5-fluoropyridine

5 obtained in step 5.1, 0.55 g (6.3 mmol ) of pyruvic

acid, 0.71 g (6.3 nmml) of 1, 4-diazabicyclo[2.2.2]-

octane npbABE@L 7and 15 nl of _aghydrous P

di met hyl formam de are introduced into a 5% ﬁ?R%%%?é%00183
t ube, equi d with magneti.c stirrer_and subjected
toegﬁgﬁgrﬁZEWPghﬁﬁfgaﬁér 6> KFEEF a f eRPAPATESs, 0105 g the
(Op22cmdohp ofsipab)| adiawd aEetmirots, addeyddbel H-pyrrolo-
reagt i,on i [ pt L rein nd subj ect to
spgﬁggng]%kékﬁggggﬁoﬁgr %ﬁ%?ﬁlwurgsegn§i'rhe§'r Bl yerem.
seaP8&8 -add BPoughb7t85200C for 2 h 30. The cool ed
soliutfiyen=i sy goncentrated under reduced 15 pressure.

The residue i s subsequently taken up with ethyl

acet at¥R ( 16HSR1 Peand Snedtdr) (752 1Y . (The2Bi gaRi-89 plase2t) ;
i savashes, woth ;wat en and bhen extagacted sith ¢ ted cey 50y, ;

m of .a aqueous sol ution of sodium  _hydroxide. The
bagi'glaq‘ffgl(otus gﬁgsei'gr’i’e g?ynbilﬁid, 0 Pooled Fo 68and - 63
t hénxdci diffi;ed . adbidhg hydrozchborie, aeid @HE3)(s, 1H):
Th [ [ xtracted with ethyl acetate (4 x 50
n1§o?§gngg}hZHgOnbined organi ¢ phases are dried over

sodi um sul phate and then concentrated under reduced

pressmpe 9119800 {9788 Rb1e0h)the expected 25
prodz t—1s5.obtained in the formof a yell ow powder. 1H

NV peYdroslipphgzinaBlps { 64, 1y benpimidazod -

8. 41{ dl-Béh 7y ¥-95f(dérolthrpyrdold2 k) b1 BdrBachlysd -
5-§£roroélFégyrrolo[Z,S-b]pyrldlne-2- 30 carboxyl ate
0.27¢ ?ﬁ.ﬁﬁ nmol ) of acid obtained in step 21.2 and

10 mM of ethanol are introduced into a 100 m round-

b opred f4 ask: equi p Wt netihc stirrer. 1 m
o?j%bggentir Z%E]aﬁ@u? pﬁ%@?\é\é a%%lgolyg %ﬁ%ldn o the

reacd i oht456 et e, OBhi éhamg noubséduemcbyrbdonght t16.9 g

refsd ux 1) 18 shoslt SyeThe,a00Led SQhEt @B LS of ethanol
concentrate dr¥ness under_reduced pressure. The

to
re%lf%uanjéog‘éR%ﬂ ap -Cwidt P &t Yt BidetaeekeBolAppkarguipped
t hel qit odect nssyrwashed ssueeessi vally, mi th a(nor fBtmoly  of

| uti ogn of di um 2007/ 088277 - 66 -,
PAFRDY) 0009852 o] BUIEINCIOHI ) PP it er small

(I®midorand t ABe Wsbhirring is continued at ambient
temperature for 24 hours. The insoluble material is

removed by filtration and washed with ethanol and the
filtrate is concentrated under reduced pressure. The
residue thus obtained is taken up in a mixture of ethyl
acetate (200 ml) and of a solution of sodium carbonate
(200 ml). After separation, the organic phase is washed
successively with a 25% agueocus solution of sodium
thiosulphate and then with a saturated agueous solution
of sodium chloride, and then dried over sodium sulphate
and concentrated under reduced pressure. The resulting
solid is purified by silica column chromatography,
‘elution being carried out with a mixture of n-heptane
and ethyl acetate. 2.67 g (11.22 mmol} of the expected
product are obtained.

'H NMR (DMSO D¢), & (ppm): 7.95 (s, 1H); 7.85 (s, 1H);
5.9 (=, NH;).
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a saturated aqueous solution of sodiumchloride. The
organi ¢ phase is dried over sodium sul phate and then
concentrated under reduced pressure. 0.21 g of the 5

expec i s isolated. HNI\/R(
(psg% tz@@"i%@@gféﬁl\"_b 8 4 (. i%i) 0 (ad %2@077/000183
(d, 1H); 4.35 (g, 2H); 1.35 (t, 3H) 21. 4 ethyl
1- benzyl -5-fluoro-1 H pyrrol o[ 2,3-b]- 10
pyE&dBne 25cathoxylatepthecebhyl 3-plpyridine-2-carboxylic
é -5-fluoro-1 H pyrrol o[ 2, 3-b] pyri di ne-

2 car oxyl ate was prepared according to a nethod
si fibag t d2t.Ahat mdesdari wed | -dmxanpt B dody- Ef-l’ﬁ)]’ﬂd)ﬁﬂ;iyﬂ‘ldlne
al d e flugre<l Hpyprol o

88@?%%@8 C%Ipbosig%%te prepgr gﬁ? Pn )(Eegplrriél%gl ngfstpé’pruvlc
Nbae1¢4 76€712¢9. 5{(6.3 mmol) of 1,4-diazabicyclo[2.2.2]-

h*&@tén@'@ﬁﬂﬁ@ob aﬂ&aégn%hldﬁ[d%ﬁ§&ﬂous dlme %¥%§%fmﬁmlde

benzi m dazol_- z\:(i enzg -fluoro-| H-pyrr
%epWFHPﬂ%C? céPBBxémz eI CERp3ERd pzzp)lpped with a

Com@@mmdld.\bsﬁiﬂglrs a@zrdg%wﬁbcéi&:m:&@h agakgflﬁgmlt&@ld argon.

si r to that described.i anp. rom.e

1- ‘gl:etﬁ%yl 5. %‘Iauormoml rrgr P293-1- S’;%.HH} - 29% paylladlum

carbekytat es désedi b@‘ﬁel meahelpnem&@htugestle;pke@md AR rring

7- 4 k
I O S A Ol T
23"1h%132€a1>HdﬂwR (PSS Ded YPERL : ta. IDQTH zm;c 2 h 30.
4—fﬂe(3eo@f&d 5581&§1O§F0157 g%m@e%@rﬁ%dethd§ 35ﬂ€ﬁuced
B L4 1) THenoTakitng, ) Svises

THTH) eiorﬁ 1 ’(1% m ué?meéltémeahﬁauﬁtp with

Noz tH:28 atcTabke N@O 1) and water (75 ml). The organic

gl'él%;lgé dii@yd 8511 dpymr;f:{t?l'llo[w 2era] grengI g]h(ejr?zoelxtr ceed} with

betﬁ"ziyqe 5-50 unk o- B pyr r GINo[ BB:2dodpyr i glo hes Remar boxasiodiium
e Hpmpound: No. 7328 s P epa ﬁs%xugccgﬁgggg to.a n%hpw?uned

simlar to that descrl from et
1-BEHAA - 1§ Uorand I—F%‘?W@Fb‘[iiszE@] pyr addmegzhydrochlorlc

cardioxylgt €3) desed ihegdh hh Eﬁagﬁkﬁagéeé wabd Br8fHNQ W0, e
PCT/ FR2007/ 00018

2007/ 0 67 -
Eﬁ%ﬁ?} | 'H-PYP r 6P 6 foﬁ‘b&Fﬁ@nﬁ%adhlfbl@i‘ﬁ%e@lﬁﬁndrled

over sodium sulphate and then concentrated under
reduced pressure. 0.158 g (0.88 mmol) of the expected
product is obtained in the form of a yellow powder.

'H NMR (DMSO Ds), & (ppm): 13.2 (s, 1H); 12.4 (s, 1H);
8.4 (d, 1H); 7.95 (a4, 1H); 7.1 (4, 1H}.

21.3 ethyl 5-fluoro-1H-pyrrolo[2,3-blpyridine-2-
carboxylate

0.2 g (1.11 mmol) of acid obtained in step 21.2 and
10 ml of ethanol are introduced into a 100 ml round-
bottomed flask equipped with a magnetic stirrer. 1 ml
of concentrated sulphuric acid is added to the reaction
mixture, which is subsequently brought to reflux for
18 hours. The cooled solution i1s concentrated to
dryness under reduced pressure. The residue is taken up
with ethyl acetate (50 ml) and the product 1is washed

successively with a normal aqueous solution of sodium
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et al., J. Het. Chem, 1966, 3, (3), 257-259). M =

259-260C -H NVR (DVMSO D6) , 6 (ppm) : 2.59 (m 2H) ;

2.89 (t, 2H ; 5 4.05 (t, 2H); 5.89 (s, 2H);

7. Qs A ; 7.35 (m _ ; 7.45 (d .

7.3’%(7230,%4%(3;282?@1 (dxd, 1H): o (m 1%?&1%@190%900183

1H). Exanpl e 23 (Conmpound No. 129 of Table No. 2) 10

N Fsirexdidsy ddo-1 Hyiirol ofittip-wd theinzi W8 dakbl asdythen- with

benzybadatstdd uekRrRiRY! bthPYsH 0l 324PlRY dHINE . The

carboxam de 23.1 . , ,

3- SFIRGSE. IHES- fr iFI RSt oREERY I199rHi felrhate 3@y then

(6ctncemik-ptefl | adidee aredadded, ppestlieBW S8, 2105 aof the

m ticr nder .argon at 20C, of 1 g (6.17
)é#}&%gite?- g%oﬁlgcg?‘ ¢ i PPUarS et hyl)pyridine and 1.25

gn?fé. AMRMBIIS D Dgi | vier (sphphatlé .ion 40 niiEbf Setthapbl . 1H) ;

The st ikl NgyiyS BaENtai ned, f or ur Th

nSoLUBr S nareri Al gafe%\)/éd%é%fin?{(rg 2ondadd g 3.

washed with ethanol, the filtrate is concentrated

under 4 reddeﬁﬁlpfeSSUrf%béﬁE&Ifﬁiffﬁﬂfgﬁiﬁ§b$f¥éibF@,3—b]—

in 1oodm gf di chl oiorret hane. The organi c ‘phase is
waBKay - 8Gce e8I VRIYL®FEh 20 i of a 5% aqueous

solhei ontlofl 251 -swti i 6 16 te; 1 4Gyt r S o Bt Br b aRek 29 ne -
m -0 te guequs sol ution of .sodi um

chf Q{:?glé?jég%lg{é% %\‘?%r orqefpuarﬁesdjul PRATE St cenfr afed method
undiePltedused tiprlesdaser anadt hen Buandliedd by, sifiiooa benzyl

CO4UABho Ehr Q¥R 0gr-aRNY nts;_ 168t -
acet atg%h 1.17 gb%%%of %ﬁ%ﬁygxpe%ct%g%pfra%g'u}%tﬂ%%re?]t%hzs’3 bl
i SO At etewhi et PprobEee Psepdsadasni thespraceieng step.
suiseguept7syot hesis.  23.2
5-trifluoronethyl pyrrol o[ 3, 2-b] pyri di ne-2- carboxylic
acid 35 0.5 g (1.74 mmol) of

3-ahi no- 2-Votld- 6-dilidt wol B-oxet hyd ) py£ | di ne; a pbt ai ned

[ ; | f ' i d
o AR R o o Pt T Ry S ST S a1 -
ary A e of - e ghoximeday | Fonmpamdeiar el 2t r oduced,

uneRio ALGON ol Ntop A VWQ 2007/ 088377 .
PCT/ FR2007/ 000183 seal e% t%be, The ol iiah 1§ & methed
d f6F &¥dw AfRtreged in Example 4.2, from ethyl

l-benzyl-5-fluoro-1H-pyrrolo[2,3~b]pyridine-2-
carboxylate, described in the preceding step, and
7-aminomorpholino[4,3-albenzimidazole (Mullock, E.B.,
J. Chem. Soc. Section ¢, 1970, (6), 829-833}.

Mp = 231-232°C

"H NMR (DMSO Dg), & (ppm): 4.15 (m, 4H); £.91 (s, 2H);
5.9.(5, 2H); 7.02-7.26 {(m, 5H}); 7.35 (s, 1H); 7.5 (m,
2H); 8.01 (s, 1H); 8.12 (dxd, 1H); 8.46 (m, 1H): 10.44
(s, 1H).

Example 22 (Compound No. 128 of Table No. 2)
N-(2,3-dihydro-1H-pyrroleo[l,2~albenzimidazol-6-y1) -1~
benzyl-5-fluoro-1H-pyrrolo[2, 3-blpyridine-2-carboxamide
Compound..No. 128 1is prepared, according to a method

similar to that described in Example 4.2, from ethyl
l-benzyl-5-flucro-1H-pyrrolo[2,3-blpyridine-2-

carboxylate, described in Example 21.4, and 6-amino-
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and then 0.19 g (0.87 mmol ) of palladiumacetate is
added, the tube is sealed and the whole is brought to
reflux at 130C for 4 hours. The cooled solution is 5

subseguent/ogseencent rat ed undgr, reduced p
the reS|dde is taken up with %80 m of_et%§f§g%g9§?2900183

§ngr%F%|% phise Is extracted successively with tw ce
50 “nt ~&f- "4 “IN-adusuE LGl dt ok | BENEATY GReRyEr oxi deFreedman
Thet basi, c Jaqeeaus CpRas es 1866, canbiined, 26gehed)to 0C,
Cld gbe§6ﬁ¥ addi ng hydrochloric acid, and then
acte 2 times 50 mM of ethyl acetate. These
ordﬁnN@RpH@§§§ ake . conblipped,: viastted(mi t BH20 ml.gof @, 2H);
sapupat a Qu l utd o f u | o |d dn
ovgrbgog?um@lg{z %at%g gtsd ?I%@ﬁ ?g;Hcenn’}ra e eB “§d35 (m,
reaﬂéed7pﬁ§ss§P@- 0.2 g7 otl pfedutH) bSngtmdmﬁj Mhich8 . 41
progyuct gh s Q@@dla$sltlﬁﬁ_|n t he subsequent step. 23.3
ethyl 5-(trifluoronethyl)pyrrolo[3, 2-b]-
pyri di ne-2-carboxylate 20 1 m (18.71 mmol) of
conxemplateﬂ subpbuﬁhd R6lLd1ps ofddeHibona.sg@hution of

£l uo ohetﬁ P%Epygr%%f% 51by pyRi QFREIBLCAFBOXGTYL! —1-
acbﬁpzbbtérheﬂfiuosomptESl21H+pyiﬁohb[bfzebhppﬁidiﬁheZ—
sokitihon-hsgstirred at reflux for 20 hours and then 25
cool ed and concentrated under reduced pressure. The
resultant residue is subsequently taken up mﬁth 50 n

of231|l th or oEh hases aﬂ@déh§ﬂ(ﬂ\@§f‘1€@o§é‘rﬁé€i§§l)’ Lyidith

m% 2 g%urat ueo s sol ution of 'sodium
hydr %e% Gr 87 1T OBETRaPEE 2AESS0 ROTGROgWIGE, Lo
s&turmisduaqueoaslﬁmbdtl@md@&-sqﬁnyﬂiché@rIQQQCdrlaﬁ 1g

ulghat e, and t entrat der.
reducedq%%ggiurg % '@ 8ot ? Erod o %%?%fg%ﬁr 1ghrgh and
priodifety i sl fusietl rame 3 i IQSf i Bithesubssdquerte stiep. 435ml  of

2 | I
pﬁﬁﬁﬂyz %ggg%%rgg% #umﬁﬁgﬁxgawﬂoo} of8: 2Bl . The

bl ¢ mardedmedBy | rﬁwpwfir obp[ Ettation and is

pwmshéuaﬁ&@@r@@%aﬁﬁie Y@es Qiﬁﬁﬁéﬁg,lgcegﬁgbﬂgrﬁgea under
nilar to that_described.in Exa nple 4.1, from
V8 SO A ORIEA A L S b ERGOTAED0L B aker 15’ in 100 mL

of dichloromethane. The organic¢ phase 1s washed

successively with 20 ml of a 5% aqueocus solution of
sodium hydroxide, 40 ml of water and 20 ml of a
saturated agueous solution of sodium chloride, dried
over sodium sulphate, concentrated under reduced
pressure and then purified by silica column
chromatography (eluents: heptane-ethyl acetate). 1.17 g
of the expected product are thus isolated, which

product is used as it is in the subsequent synthesis.

23.2 5-trifluoromethylpyrrolo[3, 2-blpyridine-2-
carboxylic acid

0.5 g {1.74 mmol) of 3-amino-2-iodo-6- (triflucro-
methyl)pyridine, obtained in step 23.1, 0.45 g
(5.21 mmol) of pyruvic acid, 0.51 ml (5.21 mmcl) of
1,4-diazabicyclo[2.2.2]octane and 10 ml of dry

dimethylformamide are introduced, under argon, into a




benzyl al cohol and the conpound prepared in the

precedi ng step. 23.5 o

N- (2, 3-di hydro-I H pyrrol o[ 1, 2-a] benzi m dazol -6- 5

yl Yd 2werzadseer i f 1 uor onet hylggl B pyrrol of %O;ngogﬁ 000183

pyri di ne- 2- car boxam de ( Conpound I\Io.h 329) I t

12 red, accordln to. a et ho simlar to

th%t gtescr %ed R tel%il 255 FYHIREEHY For @ J_Ee‘_“ minutes

1- BeRzyEhent rG f1Uar om@t By wlridlpyr o6l qﬁaﬁ,]&@@re@e&a& is
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6- am no- 2, yro pyrrol o
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1Hrhe ?)rﬁa@d,c :kﬂBaSEY o éﬁtr&b&ed %u%%es%qvvel@ wﬂt@: Hivice
(SSOlﬁﬁ o%anﬁﬁn%queous S0 q%.wg%lg% égﬁiég ﬁggrox1de The
N-](DQSBCdlhgde@uE Hphasoesoldre- af dreinzhed dazebo Bey! )=d- oo,
[Coyshdined yihret uhlag ol 8dtopY o1l 205 Phag  cnes

pyri di ne- 2- car boxam
1- ?fb???ﬁ?ﬁ AHD) ndet Fryriess- $@umkoOEHethyl acetate. These

| ( .
PreTOiSLe, i ko iy sheh (0,41, o

in°a %‘%\W%r BH S holiP LSRR Sof uﬁpéﬁum sehleetdar Aried
ZOfVeDf Sogig24. G2 lpimalte Oﬁﬂﬂihyfhénf|@@h@eﬁ@rated under

di b I t
%3”“@% e thRY 5 R, i Tl . OP B Rgnophicn
ariélf 183“9 ig 36392 awol) bf imlthimdeydsprmphemte $ted 50 m
of toluene. The reaction mxture is stirred at 20C

f 6 hours, filtered over a celite buffer,
cgr)r?c t r at¥dMhder 35 rédd@é‘éféﬁl@§§mﬁé—haﬁdptvhrefnlbaiBeﬁ -b] -

ugaymd]l@{ém dﬁrb&tﬁmtﬁ onet hane. The organic sol ution
O mM of a 5% aqueous sol ution

of PO az |8u\r?ql ﬁn&naf) AN EFRN dRRe WHPIBI e elcid is
watdeted dipeda owerlutsiodi umfsubpbage enB TaREEN! I afreds _ 4 _

undelo GieRA R 2UABRAT 5 11 (% R 290 900183
acid, obtained in step 23.2, in 10 ml of ethanol. The
solution is stirred at reflux for 20 hours and then
cocled and concentrated under reduced pressure. The
resultant residue is subsequently taken up with 50 ml
of dichloromethane and then washed successively with
20 ml of a saturated aqueous solution of sodium
hydrogen carbonate, 40 ml of water and 20 ml of a
saturated aqueous solution of sodium chloride, dried
over sodium sulphate and then concentrated under
reduced pressure. 0.1% g of product is obtained, which

product is used as it is in the subseqguent step.

23.4 ethyl l-benzyl-5-trifluoromethylpyrrolo[3,2-bl-
pyridine-2-carbeoxylate

Ethyl l—benzyl—5—trifluoromethyl—lH4pyrrolo[3,2~b]—
pyridine-2-carboxylate was prepared, according to a
method similar to that described in Example 4.1, from




pressure. The product obtained is chromatographed on a
silica colum, elution being carried out with a
m xture of heptane and ethyl acetate. 4 5 g of the

exm@pu@®7/@%@@ﬁ7are thus isol gted. 5 é%9F§§%62/000183
2 N(2,3-di hydro-1H pyrrolo[1, 2- a]ben2|n1daz -

*ﬁ%b )Y RIS, L Bt he CCBRBBUAA WSSOy 10im  che

Co@g@@ﬁleg s18@.is prepared, according to a nethod
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1-&§p ridin-4-yl)methyl]-5-fluoro-1H pyrrolof2, 3-b]-
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5F§§m%§§g2ﬁ¥> E?ﬁ& efcggkenyulsgggmp&@ 3*02 goag(ethyl

(si- bemzyExanptefzﬁofﬁmapnyndlﬁbpyiﬁ&1@g3Tafb$p9?1d2ﬁe-2—
I 1 enzi_m daza y

S bprs s B glal 1. el e m el S Yo

[ 30 23%}%9T3dﬁn@l@Y@é@bb¥GMYUEOlQ5112e£hbén21m1dazole

1- [-pyeadin- 4yl AEL hyt ] ﬁeEf'&ﬁﬂﬁﬁo- 196 530
1H pyrrol of 3, 2-b] pyri di ne- 2-¢ar oxy[ate 3
A@%gg ing to a process simlar to that described in

Exanpt e224-A52u3ing 5 g (18 4 mol ) of e;hyl g tr:-t

fl t rrol o[ 3 ] pyri di ne car boxyl ate
(Ei%lg:rp éHbE}y § ﬂj@m 8 I%ﬁmj(ln) AN pyfi 8 nlR. 2H);
yI%n&ﬁhh@olZHn;2599bf(SheZHXpthed zcoppound aHg; 3231-7.5

g1 1 25
Isggagﬁgzhyd ro- Iﬁgpyﬁkqlo[I%Z 5}béﬁ%%h1da%%l(% 1H); 8.29

yI YA Ty rh QT 400 ) Bt hyl ]-5-tri f1 uor omet hyl -1 H WO
2007/ 088277 - 71 - PCT/ FR2007/ 000183

de (Conpound No.
%ééO'%[gé% Ol P W CARXaM 98 (R 2)

N-(2,3-dihydro- lH-pyrrolo[l,2-albenzimidazol-6-y1)-1-

257-

[(pyridin—4—yl)methy1]—5«fluoro—lﬂkpyrrolo[2,3—b]—

pyridine-2-carboxamide

24.1 ethyl 1-[(pyridin-4-yl)methyl]-5-fluoro-1H-
byrrolo[Z,3-blpyridine-2-carboxylate

©.18 g (36.02 mmol) of 1,1’-(azodicarbonyl)dipiperidine
are added, 1in a quarter of an hour, to a solution,
stirred at 20°C, of 5 g (24.02 mmol) of ethyl 5-fluocro-
1H-pyrrolo[2,3~blpyridine-2-carboxylate (Example 21.3),
3.97 g (36.02 mmol) of (pyridin-4-yl)methanol and 7.5 g
(36.02 mmol) of tributylphosphine in 150 ml of toluene.
The reaction mixture is stirred at 20°C for 16 hoursg,
filtered over a celite buffer, concentrated under
reduced pressure and then taken up in 100 ml of
dichloromethane. The organic solution is washed twice
with 50 ml of a 5% aqueous solution of potassium
carbonate and then once with 50 ml of water, dried over

sodium sulphate and concentrated under reduced




According to a process simlar to that described in
Exanple 24.2, using 0.3 g (0.86 mmvol) of conpound
obtained in the preceding step and 0.178 g (1.03 nmol)

5 afo 2007/088277

6- am no- 2, 3- dlhydro IFprrroIo[l 2- a]benzFﬁFégR8P87/000183
(Freednan et ﬁh Het. Chem, 1966, 3, (3), 257-

258} 035 g tﬂEOQQBECPEHaéBﬁﬁo&ﬁdQQ¥Q@ﬂﬂQﬁEﬁPh3ﬁ on a

t h@lfl(lm afolamwhi teel ol drd. b @J&ﬁg&%ﬁ@ wﬂ:lll\uvg mixture
4 09 (t %Eﬁlg %9’8%’) ?thy%maégﬁe ( d’ % (3/% 43th@m expected

oHpSter. are( éhupH)isozared.d, 1H): 7.95 (s 1H); 8.25

5(dyplH) 1208243 0¢d, 2H); 10.51 (s, 1H). 15 Exanple 26
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(Conpound No. 132 of Table No. 2)

N-(4-methyl -1, 2,3,4-tetrahydropyri mdo[1l, 2-a] -

benzi.m dazgl--(2- gl i 5 Hk-yar @~ r eb 2 ~
|nd Ie 2- zarbo anlg Yhydrocthg?OﬁB?Q % %&%&EL $§afgfl 5
is p f epar dHY T AREBr AT HY Wﬁtayﬁﬂoéé§§UO29 éﬁhPVQFOﬂ@-

t hae, éFbEpantEFé12QEaEbeﬁhﬁla&Z gonéuga NHE|13?§
O M .
mebhPilar2 @ dthet r slepdrdped mMooEkatwakbenzi ni dazal @thyl

il t duct t
(UL I0h-Satd gt e grpost et ol 3 gl 50,
t AR CHpei A %@rﬁ?xbia €0, | Resekdbiesh ofn hytdhechlmrdeding

acédepn i sepidpanole- agﬁ@lcgizl @U&@)M@&Gﬁ Yr¥ol ol 2-al-
uced pressure and conpound

gg%ﬁpl$9$so?a?eg£¥ﬁe$ﬂ%nf%Fn?gf aJhyﬁﬁéchp@ﬁWUe.lﬁés 3,

Mp(IHCI237435%) 343-349C 1H NMR (DVSO D6), S (ppm:

Exaiml e; 2o ound No. 24 of Table No. 2)
N- 3, 4-di hydro-T H oxazi no[ 1, 4] [ 4, 3- aj benzi m dazol - 7-
I

N - | DB- ¢ r f KpDmbreRh$E- | (b, pyastiol of 293- bE; 2m) ;
DVIIUDI1 2;&@ bo deg Cosppun pa
07 DAL POLam OFs ComRRLNS 88, 18 BREDCOEy g 2

a di a nethod sim

E;éﬁ%i H% 22Hby fedetilén BEvedn 2 etchyl1H); 8.45 (m, 3H);

1-lwen2y| (5- tird)f | uor omret hyl -1 H pyrrol o[ 2, 3-b] WO

2007/ 088277 - 72 - PCT/ FR2007/ 000183
Example 25 (Compound No. 131 of Table No. 2)
N;(2,3—dihydro—1ﬂ;pyrroloEl,2—a]benzimidazol-6—yl}—
[(pyridin—4—yl)methyl]—5—trifluoromethyl—1H¥pyrrolo—
[3,2-b]lpyridine-2-carboxamide

25.1 ethyl 1-{(pyridin-4-yl)methyl]-5-trifluoro-
methyl—lHépyrrolo[B,2—b}pyridine—E—carboxylate
According to a process similar to that described in
Example 24.1, using 5 g (18.4 mmel) of ethyl 5-tri-
fluoromethyl—lHprrrolo[3,2—b]pyridine—2—carboxylate
(Example 23.3) and 3.04 g (27.6 mmol) of (pyridin-4-

y1l}methanol, 4.2 g of the expected compound are
isclated.

Mp = 130-131°C

25.2 N-(2,3-dihydro-1H-pyrrolo[l,2-albenzimidazol -6
yl)—l—{(pyridin~4—yl)methyl]—S—trifluoromethyl—lH—




pyri di ne- 2-car boxyl ate, described in Exanple 4.1, and
7-am nooxazi no[ 1, 4] [ 4, 3-a] benzi m dazol e (Ml | ock,
E.B., J. Chem Soc. Section C, 1970, (6), 829-833).

AH NVR (DVBQ B8) , S (pp
Np@azﬁ%v%ajzagﬁ;m ! 5(95 (S%ZH) X 02"];0%%5%032&)00183
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7- aﬁBmoomzzmg bE A4, 8xplkbenai M dazol e %%é)ated in
E@ Che S%fe/% n C, 1970, (6) 829
he TRTBISE kRS &06)” S (ppm . 4. 15 (m
4H;1p =4290- €§;L°2H) .20 5. 85 (s, 2H) ; 6.82-7.61 (m

(1Oh';\1 NMﬁ Q%MS%Z')gDéa,f%nglpéﬁl\b 21% BxamplLe 23 o, (t, 2H);

I\I—Fggé dFhydHo- 35¢ Pér tisbudnycdr.banyld).i mimazof L2 @) - 2H) .
257 benzisi d@ﬁgl - 6-yb] ~(l;, benzy! -5ty i f] f' ,ug! #gmtsl%f_sls

ri di ne-2-car boxam dund
p‘g# Eig %Ié rd¥%95%o (8 ptBtess descrl bed in Exanpl e

11 from 6-am no- 2, 3-di hydro-1 -

{ kel €4 2f PORLLIL W50 a2 % 81 REDTL The7g) ©
1- Iﬁeh%yhetshyhljzjo} ohvewty:kqﬂzycﬁmmn&r&g&fjﬂzc al
?ywézgiﬂﬁlé’agéi bﬁq%)a@ éﬁﬁ 4 3 35 1S %NIVR

5. 91" g rmww%ﬂlxéﬁomorﬂdmz(ﬂ(wﬁ 1H) 7.58

35ﬁﬁbodﬁ$, kAL {4, %age§4 (§ccéf%1n§3290(d?aégkbcess

Ie ound 7 of
ﬁg n& S 10, Bjanp Example 11.2, from 0.312 g

(12 (3 dhinfwydr ob fri dazcn[;&;ra a}bgnmﬁb%%@hz@ﬂL)LHll}é@ole 2-
2Q9$ﬁ9§§%1c 'aZ§d_eaq;/FR%%O7/O?9109 mmol} of 7-amino-4-

methyl—l,2,3,4—tetrahydropyrlmldo[l,2—a]benzimidazole

{VII-m). 0.41 g of the expected product is isolated in

the form of a pale vellow solid. The compound is taken
up in 50 ml of a 0.1N solution of hydrochloric acid in
isopropanol. The solution obtained is concentrated
under reduced pressure and compound 139 is  thus
isolated in the form of a hydrochloride.

Mp (HCL 1:1) = 343-343g¢°¢

"H NMR (DMSO D¢), & (ppm) :

Example 27 (Compound No. 24 of Table No. 2)
NL(3,4—dihydro—lH—oxazino[1,4][4,3—a}benzimidazol—7—
yl)—l—benzy1~5—trifluoromethyl—lHprrrolo[2,3—b]—
pyridine-2-carboxamide

Compound 24 was prepared, according to a method similar
to that described in Example 4.2, by reaction between
ethyl l—benzyl—S—trifluoromethyl—lH;pyrrolo[2,3—b]—




benzyl -5-trifluoronethyl -1 H pyrrol o] 3, 2-b] pyri di ne- 2-
carboxam de A solution of 0.18 g (0.31 muol) of
compound 133  (Exanple 29) in 10 m of 2M hydrochloric

aciw ivoA digethyl ether is_stbrred at 20

hours. After tﬁﬁz period of t?%e t he expgg?ggR%§836g90183

13 olated filteri off_ a_.yellow precipitate
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gngﬁeé S of<Fanpbutrds d%%ofﬁin Hib the ilAvemHlon.8 101 (d,
théeze t 8bkbes:(d, the;cel ugn dGliHUepagsggtSéSanlggom or
group of atons 20 readlng fromieft to right: - the

colum "M (C) or [MH'" gives the nelting points of
t hExprpdgck8 (GompgundsNGel $Euef( Eabbe Hbsez)the peak

biai ge e f

?oﬁ?zgt?oﬁyhga§é §B 8%5900 unﬁ4? %/%2 %nZlWég?ég%n?s
¥bhpouAdUCr A iréé Bééérﬁbem}’ilt\helﬁasndm 2-carboxamide

re@b@@@ﬁﬁ@ @bCﬂﬁﬁoﬁﬂgpakﬁdhyQEQ%QE@EFd%Of%r%é§ﬂaéigimllar

rati o..n brgckets aci ase) rati

co??eéﬂﬁﬂﬂs ?Bcﬁlﬁﬁahfﬂlgﬁﬁéﬂplecﬁ% &t respohden I@tween
t oetahyti f | uor onet My lgreaup,1 - ELfruaﬁdbaﬂyyxslﬂyiyﬁdole 2-
et t QLI €spo ds t tert but gr oup,,
£Q%Qg£ #%%%pongga%%egn 105 61 ? STOBB Jn&rlﬁgﬁfﬂZan-
coHe%bb%wd% @Ho@@her@amaymmmpk VID. 200750882¢#h. - soc.

74sec PO RR2O0FH 00183, dabley2, X2 X N X L X NN'1
/ ﬁg = 2le-217°C
"H NMR (DMSO De), § (ppm): 4.15 (m, 4H); £.91 (s, 2H);
5.85 (s, 2H); 6.82-7.61 (m, 10H); 8 (s, 1H); 10.39 (s,
1H) .

Example 29 (Compound No. 133 of Table No. 2)
AF[2,3—dihydro—3—(tert—butoxycarbonyl}imidazo[1,2—a]—

benzimidazol—6—y1]~l—benzyl—5—trifluoromethyl—lﬂ%
pyrrolo([3,2-blpyridine-2-carboxamide

Compound 133 is prepared, according to a process
described in Example 11, from 6-amino-2, 3-dihydro-1-
tert-butoxycarbonylimidazo[l, 2-albenzimidazole {(VII-d)
and ethyl l-benzyl-5-trifluorcmethylpyrrolo[3,2-b]-
pyridine-2-carboxylate (23.4).

Mp = 169-174°C

'H NMR (DMSO Dg), & (ppm): 1.51 (s, 9H); 4.27 (m, 4H);
5.94 (s, 2H); 7.09-7.31 (m, 6H); 7.42 (dxd, 1H); 7.58
(s, 1H); 7.71 (4, 1H); 7.84 (s, 1H): B8.29 (d, 1H);
10.52 (s, 1H).

Example 30 (Compound No. 137 of Table No. 2)
NL(2,3»dihydroimidazo[l,2—a]benzimidazol—6—yl)—l—




R ONo. X ,X2, X3, X4 R G Salt! M ('C or Base
(MH+ 1. CH CF, CH CH (pyridin-4-y')nmethyl (CH2)2
- 292-293 2. CH, CF, CH CH 3-fluorobenzyl (CH2)2 -

2861628707 -OB@Z‘E’?CH’ CH N benzyf (CH2)2 -,233:238,-4900153
CH C—CF33 CH N benzyf (CHL2'> 241 - 243 éﬁ%%ﬁ %2
in-4-yl)nethyf CH2 - 266-267 6. CH,

C E’enéﬁl (%H)% l%llblé’rr& LGz PY5Eo3nT 3, 2 - Iy rédingH2 -
N bembpka@hi@e- 251-252 8. CH, c( CF,, CH, 3N lbentz%I | CH2
8- 0- p ridin- y e y
o a8e8ein, (B e gy 10 &S dand 133

CH,E€ﬁPP1€H,2@H 418- diLfretnhy| pyri gitn- Ey@fo&hﬂorld acid in
2541 , E, yor ghenz
o INMERTD S0y i iy PO o ghougs-  htcer

X, FRe5x3pREeipe Saft/ tMpecC)te Basee§ Ml + pdSiu@H, 137 is

- Fso o 2 7 i i
c Fs Tte@é‘lb%/gghyltlzs%g 69 £ % %Hel%w ?ﬁ gﬁg enZQE%h Ny s
o bredtader Hyeduggd %FPSS@FG CH, CH

(tHi1 aok - 2oyispmELhy | &prm)248§6324(9a , 1745)CH. 5C9§Cl_(|§HCl_%H
Ho E:gbrsrglh Syri bf@””? %hzﬁg 7. 4%47(‘31'24%“ 11858, (dxd,
C-Fi) oH - ssflmmobénzw (8,- 1246 7247 (go 1@171,, @ B5 (4,

CHuCH {pygi din-fzyl ) ppthyl (CH
CH, g 5- rretﬁyl pyr?/dln 2- yl)melﬁ{ Cﬁg % 7 26
CH CF, CH CH (6-net hylpyr| di n- 2-ygnet hyl CH2 - 277

- 2T 2R1EHnE FapChk £H 53 Lpwr umlll%gtéa%) @_h%t *&}’1'% ical
C- CF3 N benzyl 0OH20

15 OB 8B ienGhnie o Soaneniqe eromermoesinnies

27 28D RBIACH C B 1EH, tdCH 1B fimesobenzyl NCH, - 281
-282 27. CH, CtBu, CH CH (pyrd in-4-yl)in ethyl CH2
- 273 274 C-OCH._ CH, CH 28. . CGCH (~

Pyl ditRSe igRtaRd CH2 304- 305

- the column “Gl” represents an atom or group of atoms

20 reading from left to right;

- the column “Mp (°C) or [MH]'" gives the melting
points of the products in degrees Celsius (°C) or else
the peak obtained by mass spectrometry, after chemical
ionization;

25 - in the column “Salt/base”, “-~ represents a compound
in free base form, whereas “HC1” represents a compound
in hydrochloride form and the ratio in brackets is the
(acid:base) ratio;

- "CH3” corresponds to a methyl group, “CFi" corresponds

30 | te a trifluoromethyl group, “Et~ corresponds to an
ethyl group, “t-Bu” corresponds to a tert-butyl group,
“1-Pr” corresponds to an isopropyl group, and “benzyl”

corresponds to a phenylmethyl group.




CH, CH, C 29 (pyridinA-yl)me[hyl CH 282-283 N(CH)z,

CH 30. CH (--H GCCF3, CH) (pyridin 44-yl)nmel hyl CH2
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1H); 2.89 1H); 4.02 (m 1H); 4.18 (m 1H);
é.oo(7m(mH)1H); 5.§3r5n(sf_|)2H); 6.8 (m 2H); 6.97-7.32
(m 3H); 7.34-7.6 (m 5H); 8.02 (s, 1H). NWR for
Confmo e Mg gtBr7 1H NVR (DNBOSIQG)—’ S (pp ;C—E;nggé§’/8g0183
3H) 259(m 2H); 2.9 (t, 2H) 05(t

P92 Bollkm R ToRT-L. 8, SHL 789

rﬁH éz?( 28 a0 NVR7F-GE  (dxt, 1H);
Cor?pél}ndrmo SEQ:; 1$-H]>\WR (levsmm);LoSleppm 2u66 1ms (s,
2H)LH 2.95 (dxd, 2H); 4.11 (dxd 2H); 6 (s, 2H); 6.93

( H)705(dxt 1H); 375(m3|—|) 7.59 (s, 30
R7 for Comopmpd floz] 10d, “EHMIR.(BYSEADs1H)S (6or65: ERE

5 (sl sll—i)aﬂ)l\;ll\/&f@r (QO”BQlamd NG 1(%5 211'{'5 N'\B éD'\@O D8)y. S1 .06
(ppm - 5.1 ]7(@ o) k20 (m ek 7 '1H); 10.4
705" 7§‘( H(m ?Hdl(d%& IfI-rI)5Hﬁf61 (859 (15H)
785(3H1H);866 35 (s, |H) 879(s 1H) ; 1045S
g;NM H)E NE/R f8r EfIBOU (SH {%gsgwgﬁ)‘( Dﬁ{ppm ) 014 .27
( mM3HEE) ;7. 8988 (ds, 1@3 i7.818¢ s (mlH)3ZH)7. 58. %H)i 1H) ;
10 7.9914s, (tlé'd) ﬁ{)” 7\(/% 6‘%%%%2779 ﬁgl 93 (7559 (m,

10.62 (s,
Pz‘gﬁ‘tmﬁo%oémsé ) MR- $%r ﬁ:onbfébndl@\bfillBQ 1) NVR

(Dmé)f)ﬁi CSubpRAY: No4 03, (HBI 82 £ % i ﬁ?n 2.61
1%% 7.05 &m 3H 7- 23 , (.4
E) H% 9 (2(5% H)(d 4334) t1023I2 7.11
(Sgd:auH) 15{)N|\/R7fm @emomun)d No 4@43(m TH VR (SC@CLE% §H)
15 (5gg)m4H) 3.41 (s, 3H); 3.49 (m 2H);
%1 (s, 7.01-7.37 (m 6H); 741765
(rﬁlMRg Gr7qugpcptmld Ich) 1g; 2%{(1\9@1@1\450\"\1% f,0l @@gﬁﬁ@und 61
142ﬂH I'QWB ((QNS@H[))G) 4 %_?(p%ﬂ 2H)3 10 4. 39 r&m aﬁl)_')
75'551% @1145 (di @:H (s, l f7199 (512 1M (s 8. :mn (s
1%5{ Ed (Somdddrd NE6 (5 1-1H)m1zlg Kféo(%) 1"')3 (pbll}@ 673
2o for rmo_ur%zé\? 145H1FFNI\/R(DI\/S H) 1% uo o
(n‘}m'ga);'z. (t{ Mol 3 99t (MpHhH) 5 6818 s (MpHIH) 15
7.00 (4D 2H);87. 44, (o) 2HE. 87.62 (m3) AH) 97D, {5, (M) 31 ;
87394 & My, 8l 2Ny 10,55 (S’ 1H.
NMR for Compound No. 18: 'H NMR (DMSO D¢}, & (ppm): 2.4
{s, 3H); 2.59 (m, 2H); 2.9 (t, 2H); 4.05 (t, 2H); 5.95
25 (s, 2H); 6.92-7.11 (m, 2H); 7.27-7.58 (m, 6H); 7.89 (d,
1H); 8.02 (d, 1H); 10.09 (s, 1H).
NMR for Compound No. 4%: ‘H NMR (DMSO Dg), & (ppm): 2.66
(m, 2H); 2.95 (dxd, 2H); 4.11 (dxd, 2H}; 6 (s, 2M);
6.93 (m, 2H); 7.05 (dxt, 1H); 7.3-7.5 (m, 3H); 7.59 (s,
300 1H); 7.95 (4, 1H); 8.71 (4, 1H); 8.81 (d, 1H): 10.55
(s, 1H).
NMR for Compound No. 136: 'H NMR (DMSO Dg), § (ppm):
1.51 (s, 9H); 4.27 (m, 4H); 5.92 (s, 2ZH); 7.09-7.3 (m,
6H); 7.41 (dxd, 1H); 7.61 (s, 1H); 7.85 (s, 1iH); 8.66
35 (s, 1H); B.79 (s, 1H); 10.45 (s, 1H).
NMR for Compound No. 138: 'H NMR (DMSO D¢), & (ppm): 4.3
(m, 4H}; 5.82 (s, 2H); 7.1 (m, 2H); 7.21 (m, 3H):; 7.39
(d, 1H); 7.41 (s, 1H); 7.58 (d, 1H); 7.99 (s, 1H): 8.17
(dxd, 1H); 8.49 (s, 1H); 9.3 (s, 1H); 10.62 (s, 1H).




NMR for Conpound No. 146: 1H NWR (DMSO D6), S (ppm:
4.19 (m 4H); 4.95 (s, 2H) ; 6 (s, 2H); 7.05 (m 2H);
7.51 (m 2H); 7.66 (s, 1H); 7.99 (s 1H) 8.44 (d,

2 . . 2H). Tabie
i &%7%078%?/ I\/EI)(oc;jl pasd? 1as crl realpeo® /830163

3- £}, 4or pbenzy!| 261 -262 149 CH CH
v o NO S:078 N, (RMEM D), © (ppm):

p
3 fil. G8r divenzyH) ;- RIB - 92,982H 1616.92 G N Baf | uprebenzyl sy, .

0 7/ 77 - 8
PCT/ F[—%’ZO@/ 006183 327 ablg iﬁﬁ 7. 620(%;3 &) Ko .8 -19R {dxd,
Gz 163 i S8l- t4ﬂBa(§1e I%T (C)100r32 (&,f 2HVH + 152.

5 (pmdlf%ﬁ@dn)ﬂs%!@’ Iy PH2 B&'(‘_gféﬁ@ H@ﬁﬂa )1,1558(5 pr%,)g.g% 25

j Q ridi_n-4-yt)ymethyl
154" 3 ¥’| uoﬁoéénz(gﬂr GHOCHS -&%Z MGl 2H)::1 4.200(m, 225 ; 6.15

Thele\/RHdata of -0y axamEkgs fromhed 3l e Are £75 (m,
m% ere| n er, by way of exanples: 'NVR for
isz H NI\/R (DVSO D6), 6 (ppm: 1.59 (d,

SFM{IRZﬁBI&“(mmﬁd?ﬁndZN% (m41H}H 333 (tRrs@Hby) | 4687(63pm):

10 (M. 36D (. §§§_§' 2%84 g élsém(s%l-lil(_ﬁl;j'? %gb g5, 3H) ;
d7 42@ WR f ar. 5@on<phurﬂdﬂ\b 7158: (4H N¥R; (DVBO 1B), 1H) ;
6 $10101U)(s aigl; (g,g1r); 3up2 §dxd, %H)le‘ 2 gdxgh (1H 14y
41611\%{ Compound No. 145: 'H NMR (DMSO D¢}, & (ppm) :
2.61 (m, 2H); 2.92 (t, 2H); 4.09 (t, 2H); 5.98 (s, 2H);
15 7.01 (d, 2H); 7.41 (m, 2H); 7.62 (s, 1H); 7.9 (s, 1H):
8.39 (4, 2H); 8.71 (&, 2H); 10.55 (s, 1H).

NMR for Compound No. 146: ‘H NMR (DMSO D¢), & (ppm):

(

{

4.1%9 (m, 4H); 4.95 (s, 2H): 6 (s, 2H); 7.05 (m, 2H):;
/.51 (m, 2H); 7.66 (s, 1H); 7.99 (s, 1H); 8.44 (4, 2H);
20 8.78 (4, 2H).

Table 3

Y
25
&

No. X Y ' i Salt/ Mp (°C

° R Base P(C)
148. CH CH 3-fluorcbenzyl - 261 - 2862
148. | CH I CH {pyridin-4-ylYmethyi | - 277 - 278
150. N 1‘ CH 3-flucrchenzyl - 295 - 298

51 ' CH I N 3-fluorohenzyl HCI 101 225 -230
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1H; 51 (m 1H) ; 6.09 (s, 2H); 7.19 (dxt, 1H) ; 7.43

15 (d, 2H); 7.5-7.7 (m 3H); 7.81 (d, 2H); 8.32 (s,

1H); 8.7 (d, 2H); 10.7 (s, 1H). The conpounds

acamr diowy Ageder i nvention werse the subj '

vitro and in vivo pharmacol ogiggal assays ggg/%F@ﬁWOOOlBB
denonstrated their advantage substances wth
therapeutic activities. gl,ﬁ%ni)ounds have an

ant agoni st or agomi st act|V| ty with respect to TRPV1

(or VR1) receptorsy—\WDO 2007/088277 - 83 -

PCT/ FR2007/ 000183 for inhibition of the current

i nduced by capsai rat fDRGs - Primary cul ture of

rat dorsal root gangli QP ‘ > 5 The neurones

of the DRG naturally expres t T>\éeceptor

Newborn rat DRG pri maRy cult ur es.gtr e pregared from
1-day-old rat pups. Briefly, after di sgée’&l on, the
ganglia are trypsinized and the cells are nechanically
10 dissociated by controlled trituration. The cells
are_resuspended in an Eagle's b?sal cul|ture nmedi um
cont n| ng 0% of _foetal |calf seru 25/ mMM KC1, i M or
gl ut a Lloo gdffm gent'ani®in ancTGSO ﬁ@?'ﬁﬁaﬁf I\Igfm}
an thpn d posited onto_llan_ni n-icoated gl ass cover

IJ(

s|li psi5e0. 25(pyridiRG-gpidis, per crovelcg d]—p) f9h1 ar ezéé“%o
pllaced in 12-wel|l Corning dishes|. The l's are

i ncubated a | m at-ospher nit

500C?l2 and g’g@ggﬁrﬂn@ﬁwn %tifd D ara inonge fl %d?s: 0
added 48 h af aC| ng ur N 1020
prevent th[e eve oﬁr?tze t (pf}ﬁ)g%" ?%h égls The?0 - 225

COVer SITpS are transferred—intothe eXpet rrenttal
chanbers for the patch-clanp studies after 7-10 days

ofThec uNMEr € dataFl et rg@ﬁgygﬁgﬁegS xtkﬁnm???eu“

chaer (d/% ume 80 ont ai nlﬁ t he table are

preparz?tl oh are pi o4 A8 YpIdt feamefesan i nvert ed

m croscope (O ynpus | MT2) equi pped with
NMR for Compound No. 152: 'H NMR (DMSO D¢), & (ppm):
1.55 (d, 3H); 2.38 (m, 1H}; 2.94 (m, 1H); 3.33 (m, o) ;
4.87 (m, 1H); 6.5 (s, 2H); 7.2 (dxt, 1H); 7.36 (d, 2H);

7.5-7.7 (m, 3H); 7.84 (m, 2H); 8.35 (s, 1H); 8.65 (d,
Z2H) .

NMR _for Compound No. 153: *H NMR (DMSO Dg), 6 (ppm):
3.11 (4, 1H); 3.62 (dxd, 1H); 4.2 (dxd, 1H); 4.49 (dxd,
1H); 5.1 (m, 1H): 6.09 (s, 2H); 7.19 (dxt, 1H); 7.43
{d, 2H); 7.5-7.7 (m, 3H); 7.81 (d, 2H); 8.32 {s, 1H);
8.7 (d, 2H); 10.7 (s, 1H} .

The compounds according to the invention were the
subject of in vitro and in vivo pharmacological assays
which demonstrated their advantage as substances with
therapeutic activities. These compounds have an

antagonist or agonist activity with respect to TRPV1
(or VR1) receptors.
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Hof f man optics (Mdul ati on Contrast, New York), and
observed at the nagnification of X400. The chanbers

are 30 continually perfused by gravity (2.5 m/mn) by
meaits 2 0af7 /A ssgut i on di strihutgisng device

inlets, and the sole outlet of which, CO%FEF?%SOE{OQOILBB
ol h t.ube (500 pm.aperture) , is placed |ess

it Aot o o A IR N o

thd” STIMT T 1Hom cTre— i oo

coRfli gaitaDR&® of the 35 patch-clanp techni que was
usedpThe boresilicat I IL.pettes (resistancge

5-10 . MOhIs a?gi%%%/gdeoc ogé%t og?ggaiceqcio%ygﬁﬁlﬁﬁéoﬁf §PRG)
3D°FiteZoel ectric ni cromani pul ator  (Burl ei gh, PCL000).
Thehevei@altorcdl r @t Sc{EHHAN ial fixed -6

m\cll,r are. recorded with an VﬁaZ%%%‘?g%gg%?aex%fs-s 2he” Wkeva
PCTFERB6B87/ 000183 Axopatch 1D anplifier (Axon

| nSewboent srafosimy @Qrlivn lhiflerea) , 6an

PG, cgn [gi%edrgg Pcl anplS argg? re (Axoﬁ Igng‘?f%‘ﬁ%%%? “rom
The cUfrent tTaces®®#? r&corued orfiPaper dgpection, the
si @Bl g hpeoasky tdivpistiinZedtd drﬁﬁn'ghda neﬁnggwﬁcyn%ﬁlé{%cany
253+ cangd qui.y e rd. drive of t ! e

appl i cat o%él%f Lﬂéfr 3%88215/152%?& ?%%ltolfractélp%i ciTEle caEseE, are
ot THESERESIR| | S voRRagEdd et at baz@ 1mV)cuBiure NWafed um

Ccatdrofe n ok I et. 4N erdekt Q. 1w Mi 0] 10
of the rece torsf{1 gb%nsrﬁli' mfm plfglri%%lbf 2 mit

desensj tizati r
on@%%{ﬁt%&isqg}@séﬁ/% bSENERRLIEWD sl | bAt hovislofof NGF,
capsdi citren Afdegros teant rc?iﬂced Mi}@%-&%%%@d‘di éﬁf%is%ﬂ ehver
t .capsad Ci espense one) , the canpounds of the

i ﬁelf%ooﬁé ftcéo@b{é ?gst gﬁlgF‘epﬁ%plqoé@ral%rfé’)atw%l‘“g}ﬂ vepelshen
cEhEERT atimn {Zovedht r §biroingf HisMear ofnd NM 1T are
a irped0d.pf54 i nut : in ich several o

c lgs icin + ¢co j?ucgdiql eésltlgé%%gyéé?%i Bd"oTtk " tobt SPAFAYRIng
01% S’ mff G nie Bi 8i6n) Cvthse nee fi-surate regpirdes seTl @s) is
Yaiddleichi #isom offiche contrghqcapsai g ponse. 20.1n
the.ca e oﬁ:ht hedVRl a%t agonlggt con%ggﬁgg,é’thgﬁ bzder to
per cen?’ages §f PAKFOPPISHtof OfheneRpBaLEPRalespohde. The
(gomeer oML ipse bateneeny 2Mpantd 0026401 the MSterimental

aghh¥percompounds of .the invention tested at
conggn”atl ons of Patch-clamp studies after 7-10 days of
cu ure.,

- Electrophysioclogy:

The measuring chambers (volume 800 #l) containing the
cell preparation are placed on the platform of an
inverted microscope (Olympus  IMT2) equipped with
Hoffman optics (Modulation Contrast, New York), and
observed at the magnification of X¥400. The chambers are
continually perfused by gravity (2.5 ml/min) by means
of a sclution distributing device with 8 inlets, and
the sole outlet of which, consisting of a polvethylene
tube (500 um aperture), is placed less than 3 mm from
the cell studied. The “whole cell” configuration of the
patch-clamp technique was used. The borosilicate glass
pPipettes (resistance 5-10 MOhms) are moved close to the
cell by means of a 3D piezoelectric micromanipulator
(Burleigh, PC1000). The overall currents (membrane

potential fixed at -60 mv) are recorded with an




25 0.1 to 10 nM These are therefore effective
antagoni sts of TRPV1-type receptors. Table 5 gives
some exanples of the % i nhi bi Eal _cl)_nblobt zéu ned with the 6
co wdsy afgddve i nvention._ abl e %0 %1353
inmiti onmicn DRG patch 1 37%(10 nM 5%@@9%%8
ni_st .effect of the_conpounds can be

ev%;.»_% te%lhb gglﬁlllllﬁdeffhe e eﬁPStﬁHﬁ‘ééasat RegrtieousCity,
35 C@éﬁé@ﬁmatl onsomfie coad o uad @n/gdwgiggtr@fzgedl Ebgt 2}601&1@8

827 85 E 07 resen
Z\f))s%%%/agf% caé?ggepllﬂglg %‘u?ﬁqcorﬁg FPF Fati ohr €8t are
ThESFPEAEENt RBt ur BaBErcapsadci nsmulbane@ﬂsilj/y Sigitized

5 asgeasedial thesdauel, of st he, CQE;E% f|abres Qc%;&:.?%?aon the
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e .of the_nobst innervated
con?ggt Ari¥eoPsi hGet 8Cthe prelininary experi ments, the

apPhicatbphi 0t Acxer y£Sngl I3@®mﬁmt o 1.6apsai ¢ f‘ (C?agl%alcm

at Q_ugggcentr%thlo Roé; 160 to_the surface o : o

cornea of aA ani rrg:f e%%lr%% (ﬁoét%%?tgﬁﬁeﬁu#ﬁer &f m an

stéﬁ@@f?pedcaﬁeimwcour S:Lmjﬂj at ednw tbrﬁgg I rEdtathion i ze
t hese, are:

an@eé@@élgﬁgagfoﬁe%%l1: %%ggFt$%gne§%Ip%%%mwmeeeﬁppﬁ of

bl i nking o e eye, ru
t he§ pé‘i%}%ﬁteef alist opélsleﬂt‘b’edr ubbtwgenf the f@qﬂw::tﬁons of

I Si ral
wih the hind b the durator of et hBkasraaran of
does® nGPPSNEIE FREPONAR N LY, oﬁ@@rvgpmpﬂuaﬁd tde the

ammnﬁm tpethhe Ng ekdeldt Sa PO E@bl@%ﬁ' Véiedrh%hgae% I% given

over al so
not h| ggen a:k/\%ri/ {mre O ‘\’/\fti’lol?% epaPibti Bl i Agr a
de¥s ot dévekop Sanynlﬂhﬁt&f&l/abltﬂilﬁil%_fﬂ omﬁ;h several
t C e fromthis tha e . |
Zuﬁra&ﬁ%n%gﬁf Jécf?o%()g?dcg{)%a#%%rgt “HRESE fBskes (PEtaining
| & PARH™YN nidmiidyl t izm) Surﬁi?hfiy nsfsuihes rrerlaodntmgyssed as

The ipmiindicalog @ff the /e 107 PRaJiENS Jd §1

det erm ne whet her the conpounds of the invention can
In the case of the VRI antagonist compounds, the
percentages of inhibition of the capsaicin response
(1 microM) are between 20% and 100% for the most active
compounds cof the invention tested at concentrations of
0.1 to 10 nM. These are therefore effective antagonists
of TRPVI-type receptors. Table 5 gives some examples of

the % inhibition obtained with the compounds of the

invention.
Table 5
Compound No. % inhibition in DRG patch
1 37% (10 )
5 53% {10 nM)

The actual agonist effect of the compounds can be
evaluated by measuring the current induced at wvarious

concentrations of compound on the rat DRG, in the
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i nfluence the behavioural response induced by a given
anount of capsaicin. The capsaicinis initially .
diluted 30 to 25 mMin DMSO and diluted, for its final

us [ ibgl;ogi cal salipnegwith 10% T
apggarzg,mpggfgg?og control st S\g: es, that %‘Sﬁé@&?%&%ml%
copditi ns, the solvent has no effect. In practice,

thg pr ggugt Offoag’geflggt 84, CpPSparednst 35 25 nMin

DMSO and diluted for its final use in physiol ogical

' | 9 t he hi ghest
ighbage%BQnéQf’I Ba8Ppndl e e highest by 1 ocal

applfcatar teatt hesnfaceobf thpsedcira taAna el ureadily
of ag@eksed0,A1 RULES before %3% g%%agfﬂEéﬁtﬁjg{ﬁggan is
2007/ 088277 - 86 - PCI/FR2007/0 ~ capsai ci'm. .

anPhal Tecefies PPRC octR@rVased | kit i oh Difbxestl dfn a this

sotattent of acapsaiieigh @ $60 M-piepangdy asqndigcated
above, . Over _the course of a EEI‘I od of ©bservation of .
> WL EETT O O fy YREY | ASRLE ATGoRE 5% h&aREABEANON(2 1
tides at heonpetitdetoryef S16ublyed lb;y; }:Euee IRSid-ALr gk the
f | i couynted. for each.aninmal. For a _given
g?%%p%é?hg%peggenatqglé&pr6:teeséltl%§n 3 acaF@Eth'LEd gnber of
f ot 1 RRe tyeed obehapfauesages sombetredf wichat ches i@&iﬁ:ﬁf&;ion
r dyt av e n er o )
gr?ﬁ) h%%ﬂ o%’%&e Bégroqugaigrﬁelg?e qv%%%jl hg\ﬁng)g'llgve%_ T are
1 l.nqﬁ*rﬂ% ‘b%rEEﬁt &YE  proteEEicorP i sthw epugedntoi léadhwith
gridup imdibniewd s fcﬁh:é—lﬂbmb?fu]?ﬁir%?%' §h%gt§%§tgi %EH both
t ound_of the. invention). 15 The p .
pgfo é:eeﬁjtqg%eés{ eval tated:Yi i tﬁ?‘? el c Gl tHReeogith the
actinge tompouds ofutheiomvertt i thesdiSedhatiolile does not

QRGRIY aty] : a t ween 20% and 100%
((:see exararttpk%é;rhi ;H‘uTa eeQ(’;%f: %S%g‘f)%l\%%n@?r%og%ﬁ fBimgg pthen
5FGTMETS 719 ibssewermal activity. Its appearance is,

moreover, also normal. The mouse is not hidden away in
a corner with its coat bristling and does not develop
any observable sign of sufferance. It can be concluded
from this that the duration of action of capsaicin at

these doses is less than 2 minutes.

summary of the methodology:

The principle of the series of experiments is to
determine whether the compounds of the invention can
influence the behavioural response induced by a given
amount of capsaicin. The capsaicin is initially diluted
to 25 mM in DMSO and diluted, for its final use, in
physioclogical saline with 10% Tween 80. It appears,
based on control studies, that, under these conditions,
the solvent has no effect.

In practice, the product to be tested, prepared at
25 mM in DMSO and diluted for its final use in
physiological saline with 10% Tween 80, at the highest
concentration of 500 uM, is administered by leocal
application to the surface of the cornea in a volume of
2 ul, 10 minutes ©before the application of the
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26 46% The results of these assays show that the nost
active 25 conpounds of the invention block, in vivo,
the effects induced by the stinulation of TRPV1

r egeptons., okhe rgonmpounds of t Lnvention n
therefore be used for the prggaration ofP§@é$%%%%%{%00183

artlcular for 30 the preparation of a nmedi canent
for BF@@EﬁPln&hﬁ 3684 ngepat HeF ogihes aownla chnstillation
TRPY1-2t yle agleceptostdiog dnvehyesd: cTheconpeunds Hfepared
tg$ I%S%%ag[g (%anb%efeuseﬁ for eﬁ) 2007/ 088277 - 87 -
= 01837 Prreveht Phg 'dic t FEREERg Dht Fol BgFésed of

| NCRAPEWATRPY1-a§pe mieceptsr Fareviing! vRd. Fuisi1 Bation,
su@hgchugg h S, nts whi_ch

nﬁrlse a?k §g2?¥%ﬁ%gggﬁ%oﬁﬁ%g%$f? ﬁﬁ?alflfubgﬁd by the
phh faceberedl fyrateept apl ecvated boreksehashydsaate or

a Bolvatke @ﬁ#%hCi§ﬂﬂﬂ9undthgheﬁgrggﬁkgggen?%o%%%tlon is

used t hera in 10 particula
prev%%?%%%e@ % % ff%%?nent of pain and inflanmmtion,
chPonil®Opat n,( { mﬂﬁﬂﬂﬁﬁhh@mbérnoﬁtééﬂﬂﬁeﬁ§£akﬁﬁ the group
dlgpg E%bollc infection-related or toxic pain,
ai n |ng§ced %PeaﬁoaﬁPPeggegﬁfaﬂe iMFRRFenPE Scratches
tﬁ@%tgro%@stemﬁzﬁdrw1¢hctmeu$p1wémﬁﬂmﬁ|xodﬁ paln

fliHﬁ@W@EQb@ntQ@@kﬁ¥Hﬂé éﬁﬁ?e{srglatsgegalcj bﬁ?ﬁg grouD

nSH%algla headac €s, mgral ne, den
Ui TEdiSnal(Dhi T e BEOS s @t bnwelspoisestdaerpetum the

newrad@irg} dIsHe Pardhttdpped nerves (central
and/ or peri pheral), spinal colum and/or brain 20
trauma, ischaem a (of the spinal colunmm and/or of the

brTien) pIDEECOdegelmmemEEgé‘@GWaﬂlﬂ@&'e@ st £ 9ke$i(Of mode1,

e e BB L8NG on ) band e
|§Q§lﬁpqgﬁﬁpxqﬁlog50§réﬁéhMWhgéﬁﬂﬂ/bEtweeﬁtQm@ and 100%

netsaloldxe i gordersyuch,as diabetes. The conpounds
of the invention can also ‘be used for preventing

and/ or treating urol ogi cal disorders such as

Table 6
Compound No. % P 500 uM
3 71%
15 56%
26 £6%

The results of these assays show that the most active
compounds of the invention block, in vivo, the effects

induced by the stimulation of TRPV1 receptors.

The compounds of the invention can therefore be used
for the preparation of medicaments, in particular for
the preparation of a medicament for preventing or

treating pathologies in which TRPV1-type receptors are
involved.

The compounds of the invention can be used for




bl adder hyperactivity, bladder hyperreflexia, bladder

30 instability, incontinence, urgent urination,

urinary incontinence, cystitis, nephritic colic,

pekyd @ dryper nsitivity andgpelvic pain

conpoundspgﬁgﬁﬁg I nvention caﬁebe used fo?C¥EE§%gR¥(HGOIBB
and/ aor treatln gynaecol ogi cal disorders 35 such as
vuFTSaYRItd “En P paF healssodi BpEaOwPERSSaliFi igii¢ls TBPVL-type
W trlecéypsnersonrkoeaolhese products can al so be used

for preventing and/or treating gastrointestina

di sorders such as gastro- oesophageal reflex disorder,

st hEEh @1C%mbje@uodéndhéMlﬁﬁﬁﬂﬁﬂﬁBZI%-mdﬁicaments which

SPCEEEnggélggplgéﬁsﬂlQﬁ%?scoHn% %na|%a¥sgp§ La, , Or a
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colitis gase pancr
oe@BBﬁQ@F?P§1§ﬁélﬁlﬁﬁ&ﬁ@b@ﬁh&:Sakﬁmn¢aréysethehydrate or

praductsaek bhesprgsepiphiMgntion can be wused in the
prevention and/or treatnment of respiratory 5 disorders

such as ast hma, coughing, chronic obstructive
pulhensar yrdidseasent{ EOPRn bsoONchosoNstH i GiHOBANGics,  in

in dis rders These rod cts can al so be
us%% %or g%%ven At i HeE aﬁﬁ?g?ngf ﬁajcﬁéo?¥%%F@ent of pain
pr@@@t|§nﬁiﬂmmﬂt1qunnachnonnnco&ahrl10 hettbpateNS, pain

hey pes.and es np f. the inventi
cag al so béégiggéfoglggggg? %% %%Pg§§ron £ %lon related

cotolids Sof PERB: | rfenPreR candatgé e used immlcancer or

trfﬁﬁté@b@ﬁ@tfﬁéaﬂﬁéﬂgps $M§E@H§Qk§ﬁ§§€§c #%qnasrﬁgamatlc
mul ti f er05|s Acc rding to another o
aspec s | GiFifel att@gqeg -related pain,

ph%mra:deutnmaialmrmos|He1amsche@np&ﬂ1$_:}rlwdneas aetiwe paln
£l en easf_one.c ound 20 according to th
|nvent|ongu?%b§é' hé?ﬁ%%%u??céﬁs 85npb§???6n§”€6ﬁ%a|905t‘
m@%ﬁHQRQQVeDG@gélgﬂ&H Imastlenepmxmmouﬁdayymﬂdlﬂgrves
LG ntd O (O B PORT ROSHLL OF! LY BESCBLANLE orain

salt, a hydrate or a sald compoun
al |6 R /| eh3FhaBRLA 26 05h At ceiiahl Cylmermwoec of the

exaiziirant .ncaishayal i antsh angaseleated AcCPrdog 19r the
tig%lnal column and/or of the brain) and post-stroke
pain.
The compounds of the invention can also be used for
preventing and/or treating metabolic disorders such as
diabetes.
The compounds of the invention can also be used for
preventing and/or treating urological disorders such as
bladder hyperactivity, bladder hyperreflexia, bladder
instability, incontinence, urgent urination, urinary
incontinence, cystitis, nephritic colic, pelvic hyper-
sensitivity and pelvic pain.
The compounds of the invention can be used for
preventing and/or treating gynaecological disorders
such as vulvodynia and pain associated with salpingitis
or with dysmenorrhoea.
These products can also be used for preventing and/or
treating gastrointestinal disorders such as gastro-

oesophageal reflex disorder, stomach ulcers, ducdenal
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pharmaceutical formand the desired method of
adm ni stration, fromthe usual excipients known to
those skilled in the art. 30 The pharnaceuti cal

composittli7onms eaf7 7t he present _ ggvention Caf]C'P?FRZ?OWOOO:LB:-;
adm ni stered orally, sublingually, subcutaneously,

I nt.r cul N avenously, topically, locally, '
i nﬁilrlgg#%éhegl[l%:tlion%r&anggﬁpﬁﬁgi% tggﬁéaé?_ﬁal F§Sor Crohn’s
r e€igepge  TheseTeatposist i ORsopaagbeis_admi:’l bstieted cBlic,
unist ki S ' it nvent i onal, .
phgﬁnrﬁgggﬁfgalﬂgglg%:ﬂgﬁtt\g #het;%/'1 a :resierﬁ .erfd'évoeqtol%_can be
adi*Rfster ddi® oPBAY FRF somnanddohuiaratheings f aredieratory

prdpbylaxis euchr eat MRS, thR MR R00TLNRB2TY 51,89 ot ;e
P /ERZOO?/ 000183 di sorders or di seases nenti onet
a%‘&e@o%ﬁéyapp‘i}b%?%%?e UACEDAdni nPEpPRahpepnebrihstion  and

i ntchdemoerabryf di psrduel. as tablets, soft or hard

e ' les, .5 powders, granules and oral .
gollhg‘tglé%ng%%?ﬁgﬁs%pecnasrf o%ﬁgosg’ﬁ’l i I ,EO’E)uE’EﬁV,entlng and/or
i nE¥afEdedenboriasiaocnrariand, Hekratasakular or mucosal

s i ' dm ni stration by
admi-pi 84 86400 £OFHEs éﬁagg%eg

i nhal ation, topical, trans ;" " subcut aneous,
i nUTAMTSEWCHN ST Pht FRFenbusen bl arinicainstaked olvef onssd  for

r ectoht oy Aésteadion. forms, and inplants. For

' i cation, the conpounds according to the
?g%%?kggngglélh%%el%ge&%ﬁ Jc‘?'\é%fnph%l,orgeI%P ol ¥ mbAt suged  for
| otiorsind 5 Bynwayl of nexatpke, sygtkind adMdisdd atkQRy 4.

f f d. according to the invention in
tg%fmet?l%%r rr%ér)rl;gyp&géhgsrfpri se the follow ng conponents:

Compound according to the invention 50.0 ng Mannitol

2 20-Sodi scaf a 0s Ny n
s%a;rccz)h&dl%go gcch Siiy%%}%/%r o(%fyl g'% yI%%?f%?%Se%ﬁ%S Rgesent
MEgIESI U™t edFAEE 3. 0° v 25PBar@agsitiftelns apmpdssedons

secaprticiald, 0w ol lye fﬁ&ﬂé&fﬁﬂ@ﬂiéglf%aé%ogﬁg'ggﬁpound

t%é%%f@%ﬁ%f agélv%he invention. These pharmaceutical
compositions contain an effective dose of at least one
compound according to the invention, or a
pharmaceutically acceptable salt, a  hydrate or a
solvate of said compound, and alsoc at least one
pharmaceutically acceptable exclpient.
Said excipients are selected according to the
rharmaceutical form and the desired method of
administration, from the usual excipients known to
those skilled in the art.

The pharmaceutical compositions of the present
invention can be administered orally, sublingually,
subcutaneously, intramuscularly, intravenously,
topically, locally, intratracheally, intranasally,
transdermally or rectally. These compositions can be
administered in  unit form, as a mixture with
conventional pharmaceutical excipients. They are
intended to be administered to animals and to human

beings for the prophylaxis or treatment of the
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i ngredi ent per kg of body weight, according to the

gal enical form 30 There nay be specific cases where

hi gher or |ower dosages are appropriate; such dosages
dowmnot: o Big27Hrom t he scopeggf _the i nvepti, 00018
AccE?diggp?o thg usual pract?ce, t he dpsd%ei?%%%oTé 0 3
appropriate for .each patient is determned by e
pﬁ@é%gfgﬁrﬁcegrgFﬁﬁaFSStW§n§50ﬁ§§h6306ﬁ-adn1nlstratlon

and the weight and the response of Zaid pgt}entihThe

co u - I nvention can al so, be uyse or e
prgggrggﬁgﬁ%g%gﬁgaiéﬁﬁ%n?%?l?hsﬁﬁ?Y+%%lgPrWErﬁﬂ%@“ﬁ@ oral
20677088ZFFN TD taPLFLFR2GOTAO0N 8Barfr epdbatnOtQfsdl es,
megbpanent f d n;pKevepti ng Qr, .treating . ,
pa?hg 0 ?es#%?%%?%h %R%{é%%pe ﬁgﬁﬁﬁ%ﬁ%I%FesuSpenSlons
in%%?@é%?u%%'neﬁPFGﬁéd abdveratsragheendi ngitoranotiher and

of i sansgests, eniBRessulichventian,gl o Tebales (0 1o,
hod for, treatjng e _patho | i

SbEUb LRt R L Gor PLas tPRE1CAUAPNI SEPREEGR: | 6 rmsdermal,

patilerittaméoam, ef f ectinteadseuabr at |Q§§t18neintravenous

CoMpRR i n the invention, or a

phar%ﬁ%ﬁﬁ%%éﬁ§% gg%@%faﬁ%?%?lt? izttt gorms, and

sol i@ ther e6Pr WEQOO D882PPlic@tion, the compounds

PG F200Y; 1 CLALNG. nd rresponding to
fgérrd la (I 0&%2&%1 /~'%@aﬁ-%ﬁ-% 8%8 rh WACERT  ATes
| SLAR T I EHE of *t he benzi mi dazol e unit with
which it is fused, a 4- to 7-nenber$d nmonocyclic f10

h r cl ec or._nonacyclic heteroaryl, containin rom
o%%ﬁt§8¥hfg% ﬁ%@g¥§§¥on§ é%Pébt@@m%PéﬁFﬁﬁFSoﬁnd Nm of a
| FePRgiuRg! tdecadimagero atben ahvehe ibenaimiWazode £t may

Pd F e - -renbered bicyclic hetero 15
ciﬁ?%ﬁ%fﬁ%ﬁ%ﬁﬂﬁéog%,m?ﬁ%ﬂsumfrmnltOG

h&CEPEARE S CSerdéred thr dimeNinGeand o8, P bsiong kignked

t @annitol 223.75 mg
Sodium croscaramellose 6.0 mg
Corn starch 15.0 mg
Hydroxypropylmethylcellulose 2.25 mg
Magnesium stearate 3.0 mg

Said unit forms are dosed so as to allow a daily
administration of from 0.001 to 30 mg of active
ingredient per kg of body weight, according to the
galenical form.

There may be specific cases where higher or lower
dosages are appropriate; such dosages do not depart
from the scope of the invention. According to the usual
practice, the dosage that is appropriate for each
patient is determined by the physician according to the
method of administration and the weight and the

response of said patient.

The compounds of the invention can also be used for the

preparation of medicaments, in particular for the
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the -C(Y)- group by a carbon atom w th the proviso
that, when Ais a 7-nenbered saturated heterocycle, P
is other than the 2, 3-di hydro-1,4- 20 benzodi oxane
gr qup 2 olohe ohghegRzopyr an- 2- oneggroup and Yo)
group; RL'is fromone to four gtons or gr%ﬁﬁéﬁ§§ﬁ$22$80183
naérbe igentlca or different, selected froma
hydF GHERGEOM ©25%a MRl icFEelit ohPT avdeaninxrevieinging or
Cltﬁﬁaaﬁhwlpaﬁ&m@%gﬂ&ﬁiQ@ikMﬁlch TRPV] -t

O§¥%§oal % C a | ene, Cl1-C6- ?Pﬁoﬁﬁﬁﬁgﬁors are
ary apﬁy -ChE 8V§ony Cl- C6- al kyl,
aryl - Cl C3- al kyl enoxy-Cl - C6- al kyl, heteroaryl -Cl1-

1- I l.t h 1- | kyl

Cg?nggyggﬂgxtg gk ?rylttslo a55edts “Wrie  present
aryPvesc &Dalaéwcenéteﬁméeszlt@cs aalthgthod for treating the

he}b@tl@@w 163 - C3ralilodlrenet h C6-

@ Cr-c cIoE%ﬁﬁﬁﬁx égoggCW 8€%F6a|k§]“ 1%§S the

a|"1’<‘%r‘%‘hﬂo§<§/fa'€ﬁ° FPu@ro%@%:b?(@t'cyén@ﬂ G NRIRE dose of

nliir oleadRARGe @Oﬂ@@u&’ﬂﬂi Qﬁid@ﬁ:'dlr@ &y - ex&| QQ{JEM‘:RBhO or a
EEYE t§$ f kyI Egylen t hi o,

§58 i | &erreabls’ werdsor) Gesdrrizate or 4

cycl oal kyl ,
-S(C» C—--C3 aIkerne-C3-C7-cycIoaIkyI, Cl1- C6-
al kyl -S(0O) 2-, Ci1-C6-fluoroal kyl-S(0O) 2-,
C3-Cr-cycl oal kyl - S(O) 2-,
C3- C7-cycl oal kyl - C1- C3- al kyl ene-S(0) 2-, SO2ZNR4RS,
SF5, NR6C(O) R7, NR6SO2R8, RARSNC(O) - G C3- al kyl ene,
aryl, 5 heteroaryl, aryl-Cl-C5-al kyl ene,
heteroaryl - C, - C5- al kyl ene, aryl oxy, arylthio,
het er oaryl oxy or hetero- arylthio group; said
heteroaryl or aryl groups of Rl being optionally
substituted with one or nore substituents R9, which
may 10 be identical to or different from one another;
with the proviso that, when Rl is attached to a
nitrogen atomof P, then Rl is different froma
hal ogen atom and from an oxo, thio, cyano, nitro,
SF5, NR4R5, - Ci -C6-thioal kyl, thioaryl,
t hi oheteroaryl, Cl-C6-al koxy, 15 aryl oxy,
het er oaryl oxy, -NR6COR7 and NR6SC2R8 group; Y is an
oxygen or sul phur atom R2 is a hydrogen atom a
hal ogen atom or a Cl1-C6- 20 al kyl, C3-C7-cycl oal kyl,
C3- C7-cycl oal kyl - C1- C3- al kyl ene,
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Cl1- C6-fl uoroal kyl or C1-C6-al koxy group; R3 is from

one to three atons or groups, which may be identical

or different, selected froma hydrogen atom 25 a
hamag@m)oat/@@ggazwd a Cl- C6-al_kyghk, _C3-C7-cy

3 T oyl oal kgl - C1- Ca. al kyl ena. G1. 6. 11 g%?gg#§9p7/000183
hydr oxyl, Cl-C6-al koxy, C3- 8 | oal kyl oxy or C3-C7-

cycl oal kyI - C1- C3- al kyl enoxy , Wwhen R3 is carried

by a carbon atom 30 or R3is fromone to two atons

or 1grou h enti_cal |ff rent,

sel gct eg%%n}pg!r%hg h%‘%&%@ d1Ejl £o fl%’almﬂ’)l &n gt)om and a
Cl- C6-al kyl, C3-C7-cycl oal kyI

C3- C7-cycl oal kyl - C1- C3- al kyl , Cl-C6-fluoroal kyl,
aryl 35 C(O) - C6- al kyl - e‘g '

C3-C7-cycly O -H C

cycl oal kyr‘q %@Lk ?‘éﬁé“{C(O \>C_1 - f I uor oal kyky

c(O-, aryl-S 2- Ky ) 23

Cl- C6-f | uor o- aIkyI-\S(O)Z-, C3C cIoaIkyI-S(O)Z-,
1:@7wﬁ¥§h°a| kyl - C,-C3-al kylene-S (0O 2-,

Cl-C6-al ky[-O- C (O aryl-Cl-C3 UFO 2007/ 088277 - 93 -

PCT/ FR2007/ 000183 al kyl-O-C(O -, C3-C7-cycloal kyl-O-C

(OA , @ Clriayc! one alky -Lon 32l %@ngegzgngggzole unit
al kyl -O- C (0) aryI
he‘t”e ai“’ IIC% ét0)is gruaps , wierf R3tPs 7 @&mbleéédbyﬂcamcycllc

mmw@mmb@] dr RéoandyRb: ar %etﬂé’i‘iﬁﬁ%ﬂdenébﬂtgin?@ﬁg from

an droge atom or a

C3: cycl og#ﬁ %%e@a%%?o gleﬁﬂed(ﬂ %%“’alck'yl éneand N,
arifnclpdios aﬂ:lkeyl reiterogerrytogrofipthe obel4 gk 151 & oM « ;
together with the nitrogen atom which 10 carries them
an_azetjdine, pyrrolidine, piperidine, azepine,
nd?rphollr%eant ﬁron@rpho’ﬂq—neor plbemalzbﬂee@rblcycllc hetero-

hmmpldJeb@ZIHhQ:ﬁlqltp,héﬁérBBﬂ§§ gfc%g; o ag, | glr{:ﬂ”@\_' 1Yo 6

S i tut ed Wlt a Cl
Cgi%F e%gf%@rp(y% and S;° P be:Lng linked to
rbﬁe GG ¢ YGG—@M@LI@&@,; a’irc}drbdlrf) ahﬁtr@r oaryl,

2 Cl- C6-
f| uor oaﬁqi %é/ ?l%l%allﬁyii g(@)a?bered saturated
@ﬁmcdefal kFyI -1G4- (Btlada:kyleh&ns €8 22,3-dihydro-1,4-

?'Hé'nz%)oxan%l g?o@ kyl tl&% é)benzopyr%?n—céml oal lé;%/floup and

-, C3-Cr-cycloafkyl
the isoindole group;

Ry is from one to four atoms or groups, which may be
identical or different, selected from a hydrogen atom,
a halogen atom, and an oxo, thio, Ci~-Cg-alkyl, C3-Cq-
cycloalkyl, C3-Cy-cycloalkyl-C;-C3-alkylene, C1-Cg-
fluorcalkyl, aryloxy-Ci-Cg-alkyl, hetercaryloxy-C;-Cs-
alkyl, aryl-Ci-Ciy-alkylenoxy-C;-Cs-alkyl, hetercaryl-Cq-
Ci-alkylenoxy-C1-Cs-alkyl, arylthio-C;-Cs-alkyl, hetero-
arylthio-C;-Cs-alkyl, aryl-C;-Cz~alkylenethio-C;-Cs-
allkyl, heteroaryl—Cl—C3—»alkylenethio—Cl—Cﬁ—alkyl, C1-Cg—
alkoxy, C3-Cy-cycloalkyloxy, Ci-Cy-cycloalkyl-Cy-Cs-
alkylenoxy, C;-Cs-fluorcalkoxy, cyano, C(Q)NRsR:z, nitro,
NR4Rs, Ci-Cg-thicalkyl, C3-Cqy~-cycloalkylthio, Ci-Cr-cyclo-
alkyl-C;-Ci-alkylenethio, -S(0) ~-C1-Cg-alkyl, -8{0)-03-Cq-
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al kyl ene-C(0)-, Cl1-C6-f luoroal kyl-C(0)-, hydroxyl, 20
Cl- C6- al kyl oxy, C1-C6-fluoroal kyl, aryl oxy-Cl-C6-
al kyl ene, aryl oxy, heteroaryl oxy-C, -C6-al kyl ene or

hetwer oanyl;/0xg2group; R6 and_Rg.are, indepgrdepthy s
one another, a hydrogen 25 atom or a Cl- %g? II&% ? POOOI%

o ST ELRERT A e C7czﬁik@%%%%a—%%%ci%é%k??e CL-Co-
t ogéthier SO0 m a 2:~To fl-uerdtedned. 1act)am, QAP SFaToalkyl-
Eﬂém@' b B O e A e e SR Y soaers,
C3°F7- 09@6%&@@1:- BRs$B:Fal k)ﬂ4€5ﬂ&¢ ar yT--Ch-88kallleykenearyl,
Or hat¥kogeoup; or ﬁ@/la-rtq ?Q)ﬁigﬁé for nh%t%ro%@rﬁ/& C1~Cg—

red sultam conpri si n e nitrogen atom
thgfg?%?ﬁegr Gy MBRCh aésléﬁﬁPy tHRSRT RV % hakodertero-
atenylohia @io@}_ﬁ al kyl, C3-C7-cycl oal kyl ,
ch cltog_,l Kk Cl- C3-al kyl ene, Ci-C6- £ uoroal kyl ,
FkSxy S é% 5 PEBLoQHORF, G t Fo, PEJRA0,OPtionally
NMIF%SStRﬂlRSNivm230611@8&27ﬁoré%ubﬁﬂmmgoom%h may

O3 abkyl eng. caryl dbffg{%ﬁ{ykm fgr'lgxgﬁ%éﬁ%' thio,

het er oaryl oxy or heteroary ﬂeroaryl
orvhEly| é?%upi%r%‘é-‘rﬁ*@ o@wbnalwlyersub&:tltuﬂ edtiadheghe to  a

Orni i Qa8 URSLh L HENES cted; £r g t qm
anI(lJIla S@EC1 CI]SE al kyl , C3§ﬁ(%§ ?:{?cl %aerk&?egege 2ol 2Mhalogen
CF  cyeigaltkom &F o) HFFL@ne SYERGH- 11 6P 0aPRyl , NR4Rs,

C]Cle@'satkmﬂylkﬁl CeHfiloaar,Q-, a&ﬂﬂ%etéﬂééﬂfl cy@]{}cts alkoxy,
RAJ{:%EI\I- Cl aI kyl roug t.he_ sul phur

at or?)?l s(;))[ e % ?jnNRﬁ%D?&%l dr2en’

form (S(O or S(O)2) the nltrogen aton(s) may be in

oxt di zed, f9r m.LN: é}i('c%e)sulﬂ}ﬂ_lf he formof a base or of

an addition salt , and also in the form
of a hydrate or of a solvate. 15 2. Conpound of the

|m4ent|1cm ACeRIid@grt 0a Chal ma ha%@éﬁcfa%%ed Fngthat - _
%orres(por&ds to_formula (11
7-cycleoalkyl, i-Us-cycloalkyl-Ci~Cs-alkylene,

Ci-Ce~fluoroalkyl or C;-Cg~alkoxy group:;

R; 1s from one to three atoms or groups, which may be
identical or different, selected from a hydrogen atom,
a halogen atom, and a C1-Ce~alkyl, C3-Cy-cycloalkyl,
C3-Cy-cycloalkyl-C;-Ciz-alkylene, Ci-Cg-fluoroalkyl,
hydroxyl, C;-Cs~alkoxy, C3-Cy-cycloalkyloxy or C3-Cy-
cycloalkyl-Ci-Cs-alkylenoxy group, when Ry is carried by
a carbon atom;

or

R3 is from one to two atoms or groups, which may be
identical or different, selected from a hydrogen atom,
a halogen atom, and a C3-Ce-alkyl, C;-Cy-cycleoalkyl,
C3-Cy-cycloalkyl-C;~Cs-alkylene, Ci1-Cs~-fluorcalkyl, aryl-

C(O)—, Cl—Cs—alkyl—C(O}—, C3—C7—cycloalky1—C(O)—, C3—C7—
cycloalkyl-Ci-Ci-alkylene-C (0) -, C1-Cg-fluoroalkyl-
cC(0)-, aryl-8{0),-, C1-Ce¢-alkyl-S(0)a~, Ci-Cs-fluoro-

alkyl-S(0);-, C3-Cy-cycloalkyl-S(0),—, Ci-Cy-cycloalkyl-
C:-Ci-alkylene-S{0),-, Ci-Cs-alkyl-0-C(0) -, aryl-C;—-Ci-
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RLRR ~H X\\ \ / ~NN\>~ XLNAR3(11) Y RO
20 in which: X is a carbon atomor a nitrogen atom
said X being identical to or different fromone

an@@hgboapg8g§¢7 nunber of X g3 N not bei ng
than 2; R3, Y and A b%?ng as defl ned’EeIg}@d?’/00018:g

for 5 accordl n Caim bei ng

poggﬁﬁ?e 261‘0% ‘to bE T rYI? él’atlegtlhé) @ @I ement C@rc7 CYClO‘
5- el bpiAC: tMi-ta 166, Ltehe-obicqygl-e;  icn- ¢ hef F.ayws:0fka ase(o) -,
or a tion salt with an [ ,andalsomth .
fo?P %faa@ﬂgératoer O%Etferoar 3_96?3293 . OBl ofr 18
t hearnvedtbvnaastbrdieg &ovo@ aim 1 or 2,

characterized in that it corresponds to formula

(| |1): 35 WO 2007/088277 - 95 - PCT/FR2007/000183 Ria
RReyARc Eay are, -indegendengly |9t smp~RnptRes Re Ihyyirogen

R, dcdh VwCha R, aci. 3a@ﬁ§lor d0reE - @Sf@%&l@ky’gr OUQ? C7 cyclo—
gaé( EL% Ilﬁ_tl cal di fferent sel écted fro
hy%f‘&@ atont 55" Ral sﬁéﬁ'# Gt Ora G- Ry Jereosral L Group;
CIGJCGRI EViog G&I KEyphm, Oto%—tadekow tthh@6nt1ftlrQ>@|e‘ﬁy |a,tom which
ﬂl_. yI 0)2-. NR4 39f nitro grou
d%zen at o%(m or ah Caz H%e J%%]O]atf e, plperldlne
oxa,/Z@Pln%r al mytrphaiiyhea @mmm@y}al Bipkkykine or
homopiperazine group, the NRsRs; group being cptionally
substituted with a Ci-Cg-alkyl, C3-Cs-cycloalkyl, C3-Coq-
cycloalkyl-C;-Ciy~alkylene, aryl-C;-Cg-alkylene, aryl,
hetercaryl, aryl-S(0),-, C1-Cs~alkyl-5(0) -, C1~-Ce-
fluoroalkyl-S(0);-, C3-Cy-cycloalkyl-S{0).-, C3-Cy—-cyclo-
alkyl-Ci-Cs-alkylene-S(0),—, aryl-Cc(0) -, C.-Cg-alkyl-
c(o)-, C3-Cr-cycloalkyi-C(0) -, C3-Cy-cycloalkyl-C1—-Cy~
aikylene-C(0) -, C1-Ce-flucroalkyl-C(Q) -, hydroxyl,
Ci-Ce-alkyloxy, C1-C¢-flucroalkyl, aryloxy-C1-Cs-
alkylene, arvlioxy, heteroaryloxy-C;-Cg-alkylene or

heterocaryvloxy group;

Rg and R; are, independently of one another, a hydrogen
atom, or a C-Cg-alkyl, C3-Cy-cycleoalkyl, Ci3-Cq-cyclo-
alkyl-C;-Ci-alkylene, aryl-C:.-Cg-alkylene or aryl group;
or Rs and Ry together form a 4- to 7-membered lactam
comprising the nitrogen atom and the C(0} group which

carry them;

Rg is a C;-Cg-alkyl, C3-Cy-cycloalkyl, C3-Cr-cycloalkyl-
Ci-Cs-alkylene, aryl-Ci-Cg-alkylene or aryl group;

or Rg and Rg together form a 4- to 7-membered sultam
comprising the nitrogen atom and the S5(0), group which

carry them;

Ry is a halogen atom, or a C;-Cg-alkyl, C3-Cy-cyecloalkyl,
C3:-Cy-cycloalkyl-C;-Ci-alkylene, C1-Ce-fluoroalkyl, Ci-Cs-
alkoxy, Ci-Ce-fluoroalkoxy, nitro, cyano, NRsR;, RyR:cN-
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10 RAR5NC(0) -G - C3-al kyl ene, aryl, heteroaryl,
aryl - C1- C6- al kyl ene or heteroaryl - Cl- C6- al kyl ene
group; said heteroaryl or aryl groups of Ri b being

0 [k tituted with e _or nore
ngo@?g7y8§§Qb§e i denti cal tgﬁor di ffereglﬂ??%%nblg? Boo183
an

th is a halogen atomor_a G -C6-al kyl,

8 8 Wem@l CB-f 4 Ugr%%tFT(Wariéqﬂyl aReteroar yprylthio,
NRhEBe@DaayﬂbkhlQn:gh@ﬂ@roéﬁyﬁtﬁﬁéegQ@b¥L Qﬁi@HY$eteroaryl
r [ tionall ubstituted w one_ or
gugglto?i{ g E&O% Ieé%te %ré) 1015 og%fpsartlotrﬁt%d"hth one or
C-mgﬁemﬁQﬁStK§%ﬁﬂH£y$¢b®¢kgﬁ f20m a halogen atom, and a
CeCle cyehaal, ky' n:Cl éféféﬁggl C - 96 é' uor g‘%}fl C1-Cs

Cl - al koxy, or oa
v épnes- Cal-réyréh@ogqa@h}sylm cle;s Rnkoﬂsg A; ~Xs-afitioro-

Y QEkBgyaS defriraed id,ador I’TUN’qul—.(ll)oflCCgr 5Nn%1t@ CAﬂj:ﬁene-
2; 25 in the formof a base or of an addition
wi Ph°ER’ acid, and also in the formof a hydrate or of

a thel watlenhudk: @aﬁmqur)ld of the | n&ea&bepcagcqx dt&d%g;ttg? in
any, pge. 9 f(?]Qm {g gﬁl $\§) char'acten ZeC-I-E]rN-SV IY

corresponds R1-~' N ti
WO R9071 088297 at@6(s) R@%H@OM/ 0003 B83edi floihi Ch-Yige) ;

a {4 EM%' 'fﬁrlﬁ?t@f 05Y ¢80 Ila\‘l I‘)EI C'ahf%%eézgr%’iéé" tﬁ an
Sé%ec Ezal?r@gTShﬁRstRstb@, Féo_m RX a hydrate or of a

solvate.

2. Compound of the invention according to Claim 1,

characterized in that it corresponds to formula (IT):

R1\
\ X N
! \I\ ﬁ/ O™ ()
Xy # N "‘N A —-R3
A J Y ‘\ﬁ/
R
in which:
X is a carbon atom or a nitrogen atom: said X being

identical to or different from one another and the
number of X = N not being greater than 2:

Riv Rz, R:, Y and A being as defined in formula (I)
according to Claim 1, it being possible for R1 to be
linked to the 6-element or 5-element unit of the
bicycle;

in the form of a base or of an addition salt with an

acid, and also in the form of a hydrate or of a

solvate.
3. Compound of the invention according to Claim 1
or 2, characterized in that it corresponds to

formula (IIT):
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RZ eNNN eN~R3 NO , yCR3 v R3
N~~/\/ NNNNR3~-RBR3 R R -
NNR3 5 R1, R2, R3, P and Y being as defined
fowmubaotl/bhgsaggording to Clagm 1; in thepé@pﬁgﬁoa
base or of an addition salt wth an acid, and al so
t he forn1§f a hydrate or of a o]
of the in

4, charact thatyit
(V) %\H ot \/}& 07/ 088277 i 197
PCT/FRZOOVL iln whi chx 3 A and Pare

R2 R2 R2 N N~
N \ -N H

sol vate. 5. Conpoun
one of Cains 1 to
onds to fornula

tlon aCCOTdI ng to a

as defined in fornuIaY(I) accordlﬁ Caim1l; in
the formof a bas&r of an addition salt with an 5

4. ,andpalso in the formof a hydrate or of a
}vate Conpound of the invention according to any

on%mof lS ‘one or more atoms or groups, which may be

identical or different, selected from a hydrogen atom,
a halogen atom or a Ci-Ce~alkyl, Ci1-Cz-fluoroalkyl,
C1-Ce-alkoxy, Ci-Cs-thiocalkyl, C1-Ce-alkyl-S(C)z-, NR4R:
Or nitro group;

Rir 1is a hydrogen atom, or a C:-Ce-alkyl, hetercaryl-
oxy-Ci1-Cs-alkyl, aryl-C;-Ci-alkylenoxy-C;-Cz-alkyl,
R4RsNC(0) -C1-Cz-alkylene, aryl, heteroaryl, aryl-Ci-Cq-
alkylene or heteroaryl-C;-Cs-alkylene group;

said heteroaryl or aryl groups of Rip being copticnally
substituted with one or more substituents Ry, which may
be identical to or different from one another;

Rq is a halogen atom or a C1-Cs-alkyl, C;-Cg~alkoxy,
Ci-Cg-fluorcalkyl, aryl, hetercaryl, NR,R:; or arylthio
group, sald heteroaryl or aryl groups being optionally
substituted with one or more substituents selected from
a halogen atom, and a C:-Cg-alkyl, Ci-Cy-cycleoalkyl,
C3-Cy-cycloalkyl-Ci1-Ci-alkylene, C.-Cg~flucroalkyl, C1-Cs-
alkoxy, Ci~C¢-fluorocalkoxy, nitro, cyanc or RyRsN-C1-{3-
alkylene group;

Ra, Rz, Rs, Rs, A, X and Y being as defined in
formula (II) according to Claim 2;

in the form of a base or of an addition salt with an
acid, and also in the form of a hydrate or of a

solvate.

4. Compound of the invention according to any one of
Claims 1 to 3, characterized in that i+t corresponds to

formula {(IV):

R1——<:Eié\\Tr/ﬂ—yv (V)

Y




Clainms 1 to 5, characterized in that it corresponds to

10 formula (V) RE p HRZ ~-Q/NN aAR3 MO Il / NA

in which: R2 is a hydrogen atom or a Cl-C6-al kyl or
ClwuE6=208hkoxyggroup; 15 R3 |59grom one t%éﬁfﬁz@é?}@om&
or groups, which may be identical or different,

sel ected froma hydrogen atom and a Cl-C6-al kyl,

Cl- C6- al koxy or hydroxyl group, when R3 is carried by

a tar b ciit o ier a 20rR8ytditr omene dya ltaMc At @B Ml cyclic
ar h ntical or different, selected
rgﬁggr%&@%ggggﬁé de kggrc[} a Cl- C6-al kyl,

Cl C6- al kyl - G- C(0) - or aryl - C1- C3- al kyl - O C&9) -

R3 is carried §2 nitrogen  atm-N25 R1,
SiTidy as defin % Ia(l)?)g\to
@orm or$ of an” aud | t

W th an “aci fdzalso in the\jmmof a hydrat r Fof
a solvate. 30 7. Conpound of the invention accordi ng
to any one of Cains 1 to 6, characterized in that it
correspond2to formula ( F%1%‘2007/ 088277 -
PCT/ FRR2007 183 Rl p. N I

\ nMth t hdNof the
unit id; is fused, a\ﬁlﬂt{@ 7-me
monocyclic 5 heterocycle or nonocyclic heteroary
containing fromone to thr e% het er oat ons sel ect ed from

Ry

s@f"»—“ T

=N R3

Ri, Rz, Rz, P and Y being as defined in formula (I)
according to Claim 1;
in the form of a base or of an addition salt with an

acid, and also in the form of a hydrate or of a
10 solvate.

5. Compound of the invention according to any one of

Claims 1 to 4, characterized in that it corresponds to
formula (V)

TN R2
Ry(;flé\\n,g N\
P00 o

15
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including the nitrogen atom of the benzim dazole unit;

R, R2, R3 and P being as defined in forrmula (1)

according to Claim1l; 10 in the formof a base or of

an yaddidio Kb with an aci and al so

of a hydrgpg%ggbof a solvategv8. Cbnpoun%EE%P?%é859500183

ing%nt'on according to any one of 15 Clains 1 to 7,

chafalteffzed in that it corresponds to formula (Va):

R2ZEN Rba XXX NARBan%( 1&];1 Xﬁ)é Eb@ Iﬁ@%{ﬂ@? i \ﬁgkgglé (I)

is .t he, C nd.of the benzi m dazol e unit

mﬁ?ﬁ@%%?éhaiggiglsgge ; a 5- to 7-nmenbered nonocyclic

het&r dé\ec| ot abnecydse het efoany| addht Bhmi Bglenei®h an

twachgt er 0 | ecte ro S and, N, includin

t he nftr%%%nq§¥%ﬁ1g' t%ggbegégﬁidggof% NiFAR i?ga of a

caFBoKa5€om or a nitrogen atom said X being 25

identical to or different fromone another and the

nugber 8f X = N ngt being greater than 1; Ria is one

or " fror e %TBﬁ%n%rogr5 TR Gaye Heer bt Feahngr one of

difleiest I sel éct ethdromea iyl ogentpboMmi c adial@geRds o

at e 06 2 gQTCB-aIkyI group, a Cl1-C6 30 fluoroal kyl

group, a Cl-GC6-al koxy group, a Cl-C6- thioal kyl group,

a Cl-C6-al kyl_-.SfO

99 - PCT/ FRz&i?Qm

a hydrogen atom atC_

het er oar yl oxy- C1- C6- al, V)

aryI-Cl-CS-aIkylenoxypé,-CB- al Ky A RARSNC (0)

-C=-C3-al kyl ene, aryl, heteroaryl,

ar&?-%ﬁ%?%ialkylene or heteroaryl - Cl- C6-al kyl ene

grup; isaid hetergany!a®bmar Wr ggoua@g@af_aﬁb@lbebgg C1-Ce-
u

aqRNR4R5 WD 2007/ 088277 -
or,,a nitro group; Rbis

opt4,onal | substituted with one or nore substituents
RS Rt P
R; is from one to three atoms or groups, which may be

identical or different, selected from & hydrogen atom,
and a C:-Cg-alkyl, C:-Cs-alkoxy or hydroxyl group, when
Ry is carried by a carbon atom;

or

R; is from one to two atoms or groups, which may be
identical or different, selected from & hydrogen atom,
and a C1-Cg-alkyl, Ci1~Ce-alkyl-0-C(0)- or aryl-Ci-Ci-
alkyl-0-C(0)- group, when Ry is carried by a nitrogen
atom;

Ry, A and P being as defined in formula (I) according
to Claim 1;

in the form of a base or of an addition salt with an
acid, and also in the form of a hydrate or of a

solvate.

7. Compound of the invention according to any one of
Claims 1 to 6, characterized in that it correspends to
formula (V)
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be identical to or different fromone another; R2 is a
hydrogen atont 10 R3 is an atomor group selected from
a hydrogen atom a Cl-C6-al kyl group, a Cl- C6- al koxy
greop200on /agghydroxyl group, when R3 is rf)ﬁgg 700183
carbon atom or R3 is an atom or group s ected from
a hydrogen atom 5 a Cl-C6-alkyl group and a
Cl- C6- al kyl - @ - \group, V\/n R3 is carried by a
nitrogen atom R4 an r i ndependently of one
anot her, a Cl1-C6- al k grou orssR4 and RS form
together with the nitr@gen% \% rR20 carrtes
them a pyrrolidine or norpholine up; RO is a
hallqgﬁ? atomor a Cl-C6- al kyl , Ci1-C6- al koxy,
f Gor oal kyl, aryl, heter oaryl, NR4R5, or

ar¥l t hi ®s. gidap, ts?aﬂedCati.‘\Tbechcé)upﬁ Mmgbeptnmﬁ]dhlzyle unit
supsti t t n nmor.e (C1- I

t he fgfgghowtahbé;sgu%%dof anSCadLgl@t ?oﬁ%lsr’%?%{%w tnhonéjr%:ydlc
a:;l‘?‘:'d Cenpfy @t Qo 9t FRECFFEM-6f Achgdupar¥lorcaftaining from

sobivat eo 9th£@@”pqwlﬂeﬁiaﬂch@s | pveRt-i-am aﬁﬁ&ﬁd'd‘g fso A w,
one characterized in that It

0 8,
COTTes dojrfb%q‘r%e %"r-?ﬁﬂ%n @5°T Phwneh RentHeldadele iwelit:
RR:andReor R2: amd/ oP RBeiagd/ @ Alemieédr i ardeful¥d (1)

ar ins 1 to 8, inthe formof a
a%@&@%{d an adlotgljtng:If

base or ion salt wwth an 35 acid, and al so

i i hehf ofArer of hydbate o off aanseladatta.onlsaRr ogesk an
f orcint ep%ldnga%eonpﬂun&@f farmula (L) hgé‘g%ég' g tQe 4
any one of C ains to 9, characterized

2 088277 - 100 - PCT/ FR2007/ 000183 that a corrpound

of formula (M): RL-{- PB GCi Y (VI) in which P,

and .Y are defined.in fornula
R%. Compoln og the invention ac gkd;ng to any one of

Claims 1 to 7, characterized in that it corresponds to

[oavaiace

Rib (Va}

formula (va):

in which

A ig, with the C-N bond of the benzimidazole unit
with which it is fused, a 5- to 7-membered monocyclic
heterocycle or monocyclic heteroaryl containing one or
two heterocatoms selected from 0, S and N, including the
nitrogen atom of the benzimidazole unit;

X is a carbon atom or a nitrogen atom; said X being
identical to or different from one another and the
number of X = N not being greater than 1;

Ria 1s one or more atoms or groups, which may be
identical or different, selected from a hydrogen atom,
a halogen atom or a Ci1-Cs-alkyl group, a C1-Cg-
fluorocalkyl group, a (-Ce-alkoxy group, a C1~Cs-
thiocalkyl group, a C1-Cg-alkyl-S(0);- group, an NR4Rg
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according to daim1l1 and Bis a Cl-C5-al koxy, C3-C7 5
cycl oal kyl oxy, C3-C7-cycloal kyl -d - C3-al kyl enoxy or
aryl - C1- C3- al kyl enoxy group, with an anmi de of the

compound7ghgharmul a (VI1): R2gN _Fi2N A @c&)ﬂ*z@oo%b@m%
which A, R2 and RS are as defined in formula (I)

ac ng_to d. at the reflux of a solvent, the
mggggéf %th ¢o 8uﬁ‘6°8¥° “formula (V1) being pr epar ed
byRithe pri or aact ilopdodgeni meshyhal umisr um an the-c.-alkyl,

a a_ VII 115 11, oces repari| -
a%gﬁggaﬁgyggk%r accordV“rL &( oéangﬁ{ s ofY %g Cs
d ailh¥ll toRQRSI%(F}%Q)acQ eﬁ3zéélk}’ihenehat alrcsfdrrpourmetcﬁroaryl

f [ i
Yo‘g?}e'hg%ej&e%lar}e 1%?11@ ErrrrgI eé:%z%}é&lrlodgcﬁg‘;ré 1 g to Cg:%g" m

1 anyIB S eE Ry oRA @?%pgrpepéoﬁ\ferﬁedbeen@n qRtiipnally
chtobitetbyetiheiaat bas of &r@r@)ﬁubﬁlﬂérﬁ% at,,t R il may
Iu}§ ofd oIv % anddtgﬁn i n tg t he compound of

f o mut @~ ( '%/jr bt Ri PRd T hERREEh- oM PR A O YGF & as

def4 nedl$nafhydu®@e1@|atarneord| ng to 25 Caim1 and B

i sza chjoripe atam,. i %55S?C%QQECEgd(%FFFP%W%ﬁggogen atom,

base w th the conpou or mul-a
2007/ 8882772 1kyi01 SromET/ FR2007/000E831kR2YN B3 oHDN ' a

N, hg oM | drdip Whinedh Az, R2 %%@%dafb%ﬁaas éé%d}ﬁ%ed%;
formula (1) accordlngto Caim1; or else in that a
coupling reaction is carried out 5 between a conpound

Ongf or ma aarf ko oA whooh PelBitaAdfrom a hydrogen atom,
a Ci-Cg-alkyl group and a C;-Cg-alkyl-0-C(0)- group,
when Ri is carried by a nitrogen atom;

Ry and Rs are, independently of one another, a Cq1-Cs-
alkyl group;

Oor Ry and Rs form, together with the nitrogen atom which
carries them, a pyrrolidine or morpholine group;

Ry is a halogen atom or a C1-Cs~alkyl, C.-Csz-alkoxy,
Ci1-Cg-fluoroalkyl, aryl, heteroaryl, NR4Rs, or arylthio
group, said aryl groups being optiocnally substituted
with one or more C;-Cs-alkyl groups:

in the form of a base or of an addition salt with an
acid, and also in the form of a hydrate or of a

solvate.

9. Compound of the invention according to any one of
Claims 1 to 8, characterized in that it corresponds to
formula (I) in which at the sgame time Ri and/or R;
and/or Ri;, and/or A, and/or P and/or Y are as defined
in Claims 1 to 8;

in the form of a base or of an addition salt with an
acid, and also in the form of a hydrate or of a

solvate.

10. Process for preparing a compound of formula (I)

according to any one of Claims 1 to 9, characterized in




10

15

20

25

Y are as defined in formula (1) according to Claim1l
and B is a hydroxyl group, and the conpound of fornula
(VIl) in which A, R2 and R3 are as defined in formula

(I woagoovdbpgate Caim 1, inithe pr esenc%@f/ﬁﬂ[)l@?/OOOlSB
coupl i ng agent and of a base in a sol vent.

R i DT o

VITK), (M11), (V] (VI HzN / HzN H2N N HzN N
~'O\I,~~\I\I>NI\/E\NRI1@ N (VII-a)

(MI1-b) Me (M1-c) (VII-d) “MeN\ | \_./ ~O
Ph HZN\ HZN Q Nl-e) (VI1-0 11-9) (VII-h) HzN \
| N~/ HzN\IN-()—|HzN\N~HzN\ tCl (MIT-i) (M-j)

(M1-kK) OH (VII-1) Ov HzN \> N(Vie HzZN N/ NU NUM
(Mameedl -p) w5 4% Yedcameat gchalget onl 2eddha (1)

that it conprises_at |east _one conpoun
(13RI ngt Chiyiode aBf @& aifis A Fo-©-adkccary, C3-Co-

adeld 1 a1 182l d>0f thl@—@”@?émgalm&zlhcﬁ‘—cg al é/lenoglcyt
rate

phaaI[ r?c(re ?ﬁcal{d& acceptabl e acid, or else a

or™'d sotv. tHRBOESmEaRdCof ol aarll)am%'@? of  the
2007088 o £ i1 PCT/FR2007/ 000183  14.

Phar maceuti cal conposition, characterized in that it
conprises at |east one corgound of formula (I)

according to any one of &/aigs 1 to 9, or a5

pharmaceutical |y acpey ,RA hydrate or a
solvate of this conpbu al’so at (Mieast one
phar maceutical |l y acceptabl e cipient. 15. Use of a

corrpound of formula (I) according to any 10 one of
C,aims, 1 to 9, for the}_greparatlon of a _nmedi canent

f o uEBIFR fre Bt eB8ftiTon e t pEatdRhitnet Ipatioiegiaes (I
|@qm:|r@:hn§RRM1 cyaemr acepiorshar ecFnvel ved.a déivdse, the

Hﬂd@pqﬁ?uggeogo%%kuldié%)fggﬁgidlq%IE?z%é&ng prepared
by the prior action of trimethylaluminium on the amines
of formula (VII).

11. Process for preparing a compouné of formula (1)
according to any one of Claims 1 to 9, characterized in

that a compound of formula (VI):

I

Y
(V1)
in which P, R; and Y are as defined in formula (1)
according to Claim 1 and B is a hydroxyl group, is
converted to an acid chloride by the action of thionyl
chloride at the reflux of a solvent, and then in that
the compound of formula (VI) obtained, in which P, R;
and Y are as defined in formula (T) according to
Claim 1 and B is a chlorine atom, is reacted, in the

presence of a base, with the compound of formula (VII):




15 one of Cains 1 to 9, for the preparation of a

medi canent for use in preventing or treating pain,

i nflammati on, netabolic disorders, ur ol ogi ca
dlﬁ@rggb$/ogggq¢cologlcal g@rders gasty o) §§%df¥600183
di sorders, respiratory di sorders, psori asis, prur

20 dernal, ocul ar or nucosal irritations, herpes,

shingles, nultiple sclerosizs and depression.

“Ir N R3

il
O

in which A, R; and Ry axe as defined in formula (I)

(VID)

according to Claim 1;

or else in that a coupling reaction is carried out
5> between a compound of formula (VI), in which P, R; and

Y are as defined in formula (I) according to Claim 1

ancd B 1s a hydroxyl group, and the compound of formula

(VII) in which A, R; and Ry are as defined in

formula (I) according to Claim 1, in the presence of a

10  coupling agent and of a base, in a solvent.

12. Compound of formula (VIIa), (VIIDb), (VIIc),
(VIId), (VIIe}, (VIIf), (VIIg), (VITh), (VIIi), (VIIj),
VIIk), (VII1l), (VIIm), {(VIIn} :
N\ HzN o - N\ M HZN N )OJ\
U /\‘NH \O[N g N>\N/ © \>\N o
}/j N N /ki
NHa (VI-b} ¢ (VIl-g) I-a)
HN N HN. =
N R
@: \>ﬁN ﬁvﬁ K:[N \ A N@
~Me — —
s UN T ‘
H.N N y = N N N
i \::> \/J ’ \/J\OH OMe
17) (113 {Vil-k) {VH-)

H.N NN N'leHiN o N Me
\I::]:T>“NI [ SN

. \“q> S W\V/)

13. Medicament, characterized in that it comprises at

15

least one compound of formula (I} according to any one
of Claims 1 to 9, or an addition salt of this compournd

with a pharmaceutically acceptable acid, or else a

20 hydrate or a solvate of the compound of formula (I}.
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14. Pharmaceutical composition, characterized in that
it comprises at least one compound of formula (I)
according te any one of Claims 1 to 9, or a
pharmaceutically acceptable salt, a hydrate or a
solvate of this compound, and also at least one

pharmaceutically acceptable excipient.

15. Use of a compound of formula (I) according to any
one of Claims 1 to 9, for the preparation of a
medicament for use in the prevention or treatment of

pathologies in which TRPV1-type receptors are involwved,

16. Use of a compound of formula {I) according to any
one of Claims 1 to 9, for the preparation of a
medicament for wuse 1in preventing or treating pain,
inflammation, metabolic disorders, urological
disorders, gynaecological disorders, gastrointestinal
disorders, respiratory disorders, psoriasis, pruritis,
dermal, ocular or micosal irritations, herpes,

shingles, multiple sclerosis and depression.




