1 5, 6- Bl SARYL- 2- PYRI DI NE- CARBOXAM DE DERNVATI VES, PREPARATI ON AND
APPLI CATI ON THEREOF | N THERAPEUTI CS AS UROTENSI N || RECEPTOR ANTAGONI STS

5The present ‘invention relates to derivatives of
5, 6- bi sar y1- B:HPISAR Yie2EXRIDRUHCAR BORMIDpPERA/ Rt IVBR, BREPARATION ML cat i on

in therapeuti REP RENT eisigr Il 1s a
cyclic pepti dg‘%c%?r%}?ﬁm ngﬂg%kg)nﬁqﬁoﬂ*%ggégﬂgél ééconm%g%%qdlpﬁg be oqﬁa of 10
t he nost powerful vasoconstrictors RNOWSEQANSHEte (Anes at al., 1999, Nature
401, 282- 286). Its biological activity is nediated by the activation of a
receptor with 7 transmenbrane domains coupled to proteins G called GPR14,

renamed UT ( Ur oThapicsehl inRedieptrela)eshy detieatived ef féthisandi2-pymidoe-cfrb@Baside, and
Clinical Pharnacol o Actlvatl of uroten ege eds
to mobiliz iro'ﬁrer’ra%'f r@g PAUI apPigaloly (i eri%au@%t §n§+t§9++8tg 3 B'{Ogernrs cfe}pt or

are stronglesepiwpr.essed in the cardiovascul ar system as well as at the
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ur ot ensi nejr O{@Sept ors may be useful for the treatnment of disorders of the
-central APz system includi ng neurodegenerative di seases,
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i nvention caorrespond to fornula (% E$ %Pé ?%%SB 58@%

i ndependerstTRPSEY %ﬂer%aﬁ%&haﬂss n? %f@ﬁ“g"?% “ o&g p2UGhdr@ers

r epr esent sta;n In%g@g;gﬂjg@rqg,hatf@ggm at om or an al kyI or al koxy group; U
represents Ydr o%en atomor a gro is a hydrogen at om or
an al kyl §rotig! efestaof téﬁﬁ’ﬁ%e'hf'é“aé(ﬁ aéwbeerhe%%rle%* WBEP‘WQ ér Bllel NatrRsA"

group35VVq@grg@g@kggaggplogen atom an al kyl group or a hanaIkyI group;

30z represents a bond, ‘a cycl oal kyl ene group or an al kyl ene group

opt i onal | yinalistti hast beerwishawani&absomsr Bmps el (K185 eMEEKAIPH H%ﬁt@mrn liat om
and the al yrepresents: either a group
*NR4RS, wﬁ%%itggyand H?éﬁggsgﬁﬁg%¥h%g%tﬁﬁeﬁﬁly of one 5anot her, an al kyl,
cycl oal kyl, hydroxyal kyl or fluoroal kyl group, or alternatively R4 and R5
form with the nitrogen atomto which they are attached, a 5- or 6-nenbered
ring, such as a pyrrolidinyl or piperidinyl ring, optionally substituted
with an al kyl group, or a heterocycle of the followi ng fornula: - 10



where mand n represent, independently of one another, 0, 1 or 2, and where
R6 and R7 represent, independently of one another, a hydrogen atom or an

al kyl or cycl oal kyl group; 15 Rl and R2 represent: either, independently
of one anot n.atomor ap al kyl, cycl oal kyl, phenyl, benzyl or
Ol -12-i ndﬁ%ﬁéﬁéﬁé?%ﬂ@?”&%’&;S%CeBEQ" %&%pﬁq WtRlHl fpr éispresimentdf vartdestivee

or nore gr g@lrecisebladmiorhdanl oigedseatrdyieading ikBestahk flyoraal kyl

al koxy, hysi[)%}g 2%%198 - 0,00 al kyl groups, at. I easfcﬂgh'ex%’) iaﬁlﬁ@FHﬁ? S

di fferent hr om a hydro S8R and” athefoscigrosiyy ayriemz teodephierontor mrtevial h

t he car bon hsperansonwipostarigimyasty eeaéiaah ety = yeycli ystem
sel ected from, c%%‘g%!nk. l, i nd?{]yé., t et rahydrggg;@rﬁ?fﬁé rgﬁqédef%?{%? n‘g, 3|¥§etnc
t et r ahydr orf;ap;l{ hyPPeBiTelel i, iRsiesy| vabeusici bfldmaatipmonsrid andeurysms.
adamant yl , Fedhefmopsn antagoned §icie lukdte 35 11988l ' ubstituted, in
any positi QEOHe%Cléefdit nﬁg on,25a nitrogen at oér?]%r??n%g%‘% ?Q%H%S ﬁ\ﬁnﬁf?’?t'@ﬁ@t%ﬂ
more groups - earect@d S SRHEhdIHuMs aveRmanaciubisgalneyfodepnmsivel kydoases,
hydroxy, atéekpyasdia®O addiddntandstacy! ; E ts an integer equal
to 0 or 1.s§@£$ﬁm%%p§oun s of formula (F%%?gneﬁgbgggﬁég%$ n%?%eﬁﬁﬁhnéWﬂic
car boglrogt ogs. oy ¢8R "EHEP &PBYIRgRRdisieeprtisordgren of enanti oners or  of

di ast éifeoi Sivally; sntafbeise @O LIQERNS 1| Hiast ) S L Xt ur es

t her eof , i&%éjg%nr&grsr acem ¢ m xtures, foﬁ rge{ﬁv %l? t G"eusieﬁ\gceii r%raﬁr_eaﬁ-aent of

The conpounds 0 ormula (I) can be in the state of bases or can be
salified by acids or bases, notably pharmaceutically acceptable acids or
bases. Said salts of addition formpart of the invention. These salts are
advant ageously prepared with pharmaceutically acceptable acids, but the
5salts of ot herTheciodpotid a@BPIIRGIOUEE BrosbAf inGX AR/ Lhe, purification
or isgkation of the conpounds J?ﬁforngla (H?%%gﬁgé%P8§§$€é?ﬁxgwﬁi@k

i nvention.. The conpounds of fornmula (1) can also be in the form
of hydrates or of solvates, namgjy ip tha¢ fF%m of associations or

conmbi nations with one or nore | eculles of ter 10or with a solvent. Said
hydrates and sol vates also fo r f £¥é§#9¢6ﬂ5hon' Anong the conpounds
of fornmula (1), we nmay nenti ol the|co unds/pof Tormula (1'): 0 R1 R2
15YNCOOH 20 (r) in which: 28X and Y gppresent, independently of one

anot her, a nitrogen atom ofA'a -GR3- group, where R3 represents a hydrogen
or hal ogen atom or an al kyl or al koxy group; A represents an aryl,
het eroaryl or heterocycl oal ky oup sel ected from t(he phenyl , thienyl,

t hiazolyl, pyridinyl, pyrimd pyridazi nyl, pyrazinyl, pyrazolyl and 30
pyrrolidinone groups, said ary et ecdaryl or heterocycl oal kyl group being
optionally substituted in any positﬂans th 1 to 3 groups selected froma
hal ogen atom and the al kyl, fluygroal kyl, hydroxy, al koxy, -NRR,

-NR-CO al kyl, -SO and -S02-al kyl groups, where R and R represent,

i ndependent | y j9fyhiRe anot her, a hydrogen atomor an al kyl group; 35 W
represents a hal ogen atom an al kyl group or a fluoroal kyl group; 5
substituted with 1 or 2 groups selected froma hal ogen atom and t he al kyl,

hydrogy and alxkgxy X resents; Seither a group - NR4AR5, where R4
and R5 represent, iﬁé%gg%@éﬁpp%%@e{ﬂ?’eog%? ﬁé‘Pt,?‘eénaeﬂ‘tk%ﬂe}" 9| oah kER3er

f 1 uor oal RYAUPyHBES, Rérepaesatanatydrelbyn BlhangkrRiomran Myt B &Ite&ygj,rga gen at om
to which they are attached, a 5- or 6-nenbered ring, such as pyT’rolidinyl
or piperidi ny:U ring, optionally substituted with an al kyl group, or a

het erocycl e of "eh&stoisleowidnegehartom d:a grBup AMRYROKEIERY 141 where m
and n repgg Q?m ‘B.ndependently of one another, 0, 1 or 2, hﬁrﬁgaﬁ‘ws%‘"% and
R7 represent; nae’pendently of one another, a hydrogen atom or an al kyl
grow, 15

. Avrepresents an aryl, heteroaryl or heterocycloalkyt group;

W represents a halogen atom, an atkyl group or a haloalky group;

30 Z represents a bond, a cycloalkylene group or an alkylene group optionally

substituted with one or more groups selected from a halogen atom and the alkyl, hydroxy



Rl and R2 represent: either, independently of one another, a hydrogen atom
or an al kyl, cycloal kyl, phenyl, benzyl ®r -Cl2-indolyl group, these groups
bei ng optionally substituted with one or nore groups selected from

hal ogen atonms and the al kyl, fluoroal kyl, al koxy, hydroxy 20and -0-CO al kyl
groups, attNdeHdYGFBIPSE R1 or R2 being different froma hydrogen atom

or RlL and R2 together form wth the carbon atomto which they are
attached, a nono- or polycyclic systemselected from cycloal kyl, indanyl,

t et rahydr opyr arf/fepPrsepisi i di ne, tetrahydronapht hyl, bicycl o 2. 2. 1] heptyl,

bi cycl of 3. 3. 1] nogide, %ngro@ﬁarf@mszé : wﬁévedRm RQrreBFEs¥ﬁt¥?ﬁde§eﬁd’é‘¥t@”&fb&ﬂé’9
optionally substl tuted position with one or 2bnore rougs sel ected
fromas hala@gﬁwraarbafksd,n@cm&(yhlhwnoxyalkxb@r Huerrglky! gagem ok plterapliskyR4eee A  and
acetyl gr t urﬂg]s

formul a (?ﬁ(’%@r’tg?ﬁﬁﬁg %gp Eoﬁ{’/rg%? }I%g o attame@rr%ﬁg?ro&nﬁ'gﬁ@ roup Q%h as
conpounds ajhireliding Od@fnenéldylamgf oplianatly sutwtingrdl with an alkyl group, U represents a
hydrogen at om qr & @roun Awgﬂhe%ﬁﬁqﬁz)rﬁﬁl 52 hydrogen atomor 5an al kyl
group; and/or A represen S an ar eteroaryl or heterocycl oal kyl group
selected fromthe 10 phenyl, benzod| oxolyl, thienyl, thiazolyl, pyridinyl,
pyrazolyl and pyrrolidi none groups, sai aryl r heteroaryl group bei ng
optionally substituted in any positio ] I3)ne or nore groups selected
froma hal ogen atom and the cyano, IoaI kyl, hydroxy, alkoxy, -0-
(CH2) p- O al kyl , hal oal koxy, -NRR , N kyl and -302-al kyl groups,
where R and R represent, independentgyy of one another, a hydrogen atom or
an aIkQI group and p is an 15integer between 1 and 5 and nore particularly
between 1 and 3 an / or [ e t r a
hal oal kyl grouﬁ;"he /%nd rWep‘?Qée%% %%}e@ggﬁ &%% aa LEHera(palnf%'J% ngnvgﬁ%?gt?p
opt i onal | ynd URBtrepesedt, inddpeatientyast ooaeaxgﬂlwp asby@oged sftmmnmlaahadalbgemr atom
and the al k é)al%ﬂg uédroxy groups; and/or B represents: either a group

- NR4ARS, wWier R5 represent, independently of one 30 another, an

al kyl 15 hydr oxyal kyI group, or al ter natively R4 and RS form wth the
nitrogen atomkq (Eb re attached, a 5- or 6-nenbered ring, such as
a pyrrolidinyl or® p| perl ny ring, or a heterocycle of the follow ng
formul a: T o eﬂherwhr@pendeermydafmneeqm#mrﬂ hydrndepetodent &ty alsyl, opgoaindt her ,

0, 2 nd i nd 1t | :
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repr esent br more groups se@ctddefrqmlhaitmeruienn‘slaylddhe aigl, dnotdadey|, atkoy.dmaigety at om
| k | k I - |

ar oupd? berny Gt SR erss BEBFR T B R Tt Rk sl Rl KR 4850,

| east one of Ri air R’%Zarhxemgoghﬂﬁére‘bmtwnfhmmcarﬂvynchmgeu walichnthey are attached, R1

d Rt th f t t hed
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and adanant sai d no- I ste ein

Subst 1t S8 marca Ry PaRSREs ST BRIl SRR oB Ao SRR CPbie osbi o
with omne @E}tméﬁ a9 UPspriiediet with bricoon rbe gibd@é: seléty%ﬂﬁbdm f raa;@aﬂ atﬁrﬂchn@ koxy
groups; an ents an integer ual to 0 or 1. Anpbng the
conpounds§f@ k%ﬁ'h‘ﬁ})oé K(YF %85%@&?%’ %Eﬁaﬂkﬁﬁoaﬁﬁwﬁw% may mention a
second subgroup of conpounds for which X and Y represent, independently of
one 25another, a nitrogen atomor a -CR3- group, where R3 represents a
hydr ogen or haPBﬁ%ﬁ“%F%ﬁWEﬁqﬁﬁeﬁP%§P06V1alkoxy group. More particularly,
anong the conpounds of fornmula (I) of the second subgroup accordi ng
to the invention, we rmay mention a_sub of conpounds for which X and Y
30r eptlesent , .ﬁ%ﬁ@ﬁa@mqswféwﬂaﬂ@ 'alr?@f‘ﬁ@l”e Oﬁerﬂrtmgﬁeﬁﬁyalr%?ﬁ'%Paré’O”@@“S
group, Wheks R3nr@picesents in Mydipgedr anaRidherdNoflok Afystee8idBmers. These

enantiomers, diasierecisomers, and mixtures thereof, including racemic mixtures, form

part of the invention.



Anmong the conpounds of formula (1) according to the invention, we may
mention a third subgroup of conpounds for4which U represents a hydrogen
atomor a group 35NHR7, where R7 is a hydrogen atom or an al kyl group.
Anong the conpounds of fornmula (1) according to the invention, we may

nenti on ~ The compounds of formula (1) can be in the state ofages er oay bk calified by
group optio t] : i I nds
of Tormul & 115" SO reldihnamaceuical SEEbE s ool BNk GSr SOMRAY
menti on a sabgpetpf the imentiounds for which A 5 represents an aryl,

het er oar yl | ect : :

benzod: ool PR e A i pipaboysl] RS i R Al BRI s, by e
pyrazi nyl , saits &f othgl agidel that rcao Ibedisednior gxempls, fardhel parifidatiomet eokmioy lof tre

het er ocycl %I lun@et; QHPI”HFA‘ Qﬂfa?s%tfbﬂﬁﬁgh%f &39§Jéngibﬁ.ed in any positions with
one or nore groups Selecte roma halogen atom and the cyano, alkyl,
hal oal kyl , hydroxy, al koxy, -0-(Cl-12)p-0 al kyl, hal oal koxy, -NRR,

10- NR- CO- al kyl - S02- I he res

i ndependent |y ofmgﬁ%@%gﬁsegﬁmg}%%cflr)%ghhng %%%oIhgéﬁ’”ipﬂQﬁ’rérﬁgu% Og%éw?)tels’s an
i nt eger betaewly ib thedor of associatidbeen coorhéingtiang withiloae loy marenomgedulss cforgierunds
of forpyl a f f i I ation, we may
ment i orlilrya SOEI%P%USSI]\% t.ggw’p%ﬁ%gggéfg&I%%\%ﬁfsgﬁ&% é%tp{:@@gh V\éﬁgéngr oup sel ected
fromthe phenyl, benzodioxolyl, thienyl, thiazolyl, pyridinyl, pyrazolyl
and pyrrol ixdi ' [ r.oar [ | ghnal I'y
Subst 1 1 ut ed s e S5 HR TRt . By e Bt B RHB.RE TiRRI 2

hal ogen atom and t he cyano, alkyl, halo%kky hydr oxy, al koxy,

-0- (CH2) p- O al kyl , hal oal koxy, -NRR ,O- CB2al kyl and -S02-al kyl groups,
where R and R represent, independentily qﬁ(égﬁgg ﬁ@?ther, a hydrogen atom
or an BYkyl group and p is anynt r bRtwedny, Q 3. Anong t he
conpounds of fornula (1) accor|ding!to the invention, we may nention a fifth
subgroup of compounds for WQ'C' : preSents a hal ogen atom an al kyl group
or a hal oal kyl group. Anmong the conpounds of formula (1) according
to the invention, we my nentioEE. si xt h subgroup of (ifonpounds for which Z

represents a bond, a cycloal k group or an al kyl ene group optionally
substifqted with 1 or 2 groupd ect edzf rom a hal ogen atom and the al kyl,
hydr oxy and al koxy groups. MoWE pal i cul arly, among the compounds of
formula (1) of the sixth subgrogg according to the invention, we nmay
mention a subgroup of conpounds¥for which Z represents a bond or an

al kyl ene group optionally substituted with at | east one group selected from
a hal ogen at omiamdigthe al kyl and hydroxy groups. 9 either a group
-NR4R5, where R4 and R5 represent, independently of one another, an al kyl,
cycl oal kyl, hydroxyal kyl or fluoroal kyl group, or alternatively R4 and RS
form 2&i t h t he XNiandoYeeprasanh tndepdidsmtly néyoner enddiaraehaitipgen Btormopr @8- 1aRMber ed
ring, suc |Ldi r. Rl i.di [ j || ituted
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where mand n represent, independently of one another, 0, 1 or 2, and where
R6 10and R7 re I nde d I f d n om.or an
Ayl o cycl odl irogeit gt SRR RBlerdarl o REIRORR Ry B b ORRRs e
of fornul @héhyl, dhietyle tsiexadylt hpysidingl, opypinaidiogl, divmigatioylt erazmyénpi@aclyhwanday

ment i a : ounds, for._whi ch 15 represents roup,.- NR4RS,
Wher e ZRHORERIR BLo BETRA 8 (il "R kBRI DGR i PioEy

cycl oal kylsubstinated Xy alnlk ydosition$ htbr dadb KBy§rogpeuplectad fabrh er halbbpee layoriRdndnte RS
form with,t ni tr.ogen atom to whi th ttached, .a 5- 6- menber ed
ring, sucﬁ’ké(gefg’%?ﬂj%ygl Ii.'y(ﬂ%f‘@’l Oxyj ﬁ@gﬁdi %%ﬁaﬁ‘gy' 6%@ Gihgl I%?D%%@twwsed

wi th an alkglte g anpR' 2dpmeemt, nadepepriehiie of and anoem ng hidregen B vd Sincdlkyl
formul a (Iéﬁpf t he seventh subgroup according to the invention, we nmay
nmention a® Bgroup of conpounds for which B represents a group - NR4R5,
where3®R4 and R5 represent, independently of one another, an al kyl,

hydr oxyal kyl or,, fl uoroal kyl group, or alternative R4 and R5 form wth
the nitrogen a Iﬁptr‘bc?e\’ﬂ\%‘iac%alf’& aﬁme a&t%@ﬁwp oéagl“%fﬂaﬁ@?ﬁ@h‘ﬁér ed ring, such
as a 25pyrrolidinyl or piperidinyl ring. More particul arly, anong

t he conpounds gf formul a (Ig of the seventh subgroup according to the
invention, we fraffPHERTISOR 208l ryGR2YISEE oA fibraliiien e FPENENY s a
het erocycl e of the followng fornmula: 30 jr),N R6 R7 10 and R7 represent,

i ndependently of one another, a hydrogen atom or an al kyl or cycl oal kyl
group. Anong the conpounds of formula (1) according to the

i nvention, we may nention 5an eighth subgroup of conpounds for which Rl and
R2 represent: . either, independently of one another, a hydrogen




30 More particularly, anong the conpounds of formula (I) of the

ei ght h subgroup according to the inventidn, we may nention a subgroup of
conpounds for which RL and R2 together form wth the carbon atomto which
they are attached, a _npno- or polycyclic system selected from cycloal kyl,
i ndanyl teﬁ@éﬂtﬁgerdo‘ﬁ%ngﬂ{/?,QFB?F%é%%%%fm@Sg palegeha@romnthierfxyl, hydroxy and

bi cycl o] 2. ZiddRepdyds; bicyclo[ 3. 3. 1] nonyl and adamantyl, said nono- or

pol ycyclic system being optionally substituted, in any position (including
on a nitrogen atom if applicable) with one or nore groups selected froma
hal ogen at om ands tdpgeshieyl , 11 hydroxy and al koxy groups. Even nore
particularly, ampng the conmpounds of fornula %%% of the eighth subgroup
accordi Ag to t h&NEyandiodR, ~NR4Ray Whetst Rdnend Kdbersessnbf indeprisignts of gne 5
whi ch R1 a%oﬁ%r}@%kﬁﬂfycfg@!éc _orWub%a‘@?g&?ﬁ,Qﬁ'&lt@r?’a@ff\}etlpr%PBrR|5tﬂlﬁﬁ, @fﬂgthe

attached, a_nono- or polycyclic systemse|lected from” cycloal kyl, I ndanyl,
t et r ahydr opNFgRPI2IOP wRichithRy, argiddiaehast 2 5 of Biregmbared Hp@yasic B8 a3pyITaldinyl
and adanmantoy bipefidihfl rif@NGptioREINPRINE G vithSHSAIRMGRKIpNG optional |y _
substituted, in an osition (including on a nitrogen atom if applicable)
with one or nor é’r6%6[)?;5‘%0%@%@1%@”‘?\?"69{{@%'3@ kyl, hydroxy and al koxy

10gr oups. Even nore particularly, anong the conpounds of formula
(1) of the eighth subgroup according to the invention, we may nention a
subgroup of conpounds for which Rl and nt,0gB6her form wth the carbon
atomto which they are attached, a 15| non or polycyclic system sel ected
from cycloal kyl, indanyl, tetrahydtopyr pi peri di ne,

bi cycl o[ 2. 2. 1Theptyl, bicyclo[3.3.1]n and adamantyl, said nono- or

pol ycyclic system being optionally substituted, on a carbon atom wth one
or nore groups selected fromthe al kyl, hydroxy and al koxy groups. 20Even
nore parti cul ar Wperedrgng n 1eerasenp naeasndantly of aoe anethyr, 8f 1toh &, engmhisre R6
subgroup agsoOrRdir tiRgad i i .onmpounds
For i eh e B b R, R o S oy o e
attached, a nono- or pol ycyclic system selected from cycloal kyl, indanyl,
tetrahydropyrang} an@rRReepds&®; bicyclo[2.2. 1Theptyl, bicyclo[3.3. 1] nonyl
and adamantyl, said nono- or 25polycyclic system being optionally
substituted, on* a¢hper hgepensesty ohbr arcthen@deerasotadem for em alké alcloglkyand
acyl grou ; 0 | 3.+ VO R | e
invention?§§gy%€§nﬁ%g?ﬁ%ﬁgghﬁ?h@%ﬁgh Sgiggﬂﬁ%q%gﬁ$ &%h@lforg&ﬁF%ﬁWEQOBg

r epr esent LrdRCENI'edRs selgelad ooy balggen atopes and the aliylt fionoatke, slsope hyfiroxhe
bresent | BYANL.C0.aldfidrail CTctt 8hedr RY BPRGRMG! dhidrDiR domkL nyhiEeh aldrfwi ng
definitions are used: - halogen atom a uorlﬁe, chl orine, "brom ne or

i odi ne atom  * or R1 and RZ togethgt fagmowjih thee earben atoadtol whigathexl arplaéibched,

group, Conphisingerl {J@crzf\gu?fsr@%% %@@e&?&%:branﬁﬁdgﬁ ALk ?&%{hp?{%@sﬁlrcaﬁ/IZe N

| east three carbon an I near, d or parti

As exanpl eferidimemdsiranydtanephihile ieychoy2.2. 1¢temil,, bipydel§13, 1Insob ramgy bgarbantyl |

i sobutyl, r y ,:EQP I - 0] gr.oups, . . -

al kyl ene S%@u@?h%n&ﬁ y Elér%&%@%@é%ﬁ)ﬁlé%&&bﬁégﬁme i@h |spod$’|'t\ﬂlogll Vé‘% ONGALT
exanples, nwe igrgunsestléded &odi adtaydeanatof SR iHEHRKY, flpsroalityle hedrokut sikedge,

et hyl ene, - I 9&%Iene group; - cycl oal kyl group: a
saturatedﬁgﬁgf?ﬂyég%ﬁg? ich has from3 to 8 carbon atons 5and which is
cyclic. As exanples, we may nention the cycl opropyl, cyclopentyl,

cycl ohexyl and yl .groups; - heterocycl oal kyl group: a

cycl oal kyl groﬁggé%ggﬁgbﬁﬁa'above, in which one or two carbons have been
substituted with a nitrogen atom As exanples, we may nention the
pyrrq#jdinone group and the piperidine group; 10- aryl group: a nonocyclic
arondtic group conprising 5 or 6 carbon atons, for exanple a phenyl group;
- heteroaryl gAmopg tiee cyrapoundaradm@iiita ¢ atdoreingns thel ifgritiodr wé nddyOREnticine or

nore of which are heteroatons, suc S N /[or S. As exanples of heteroaryl
groups, W%sﬁ§¥°W%ﬂ ?%W“%mﬁﬁﬂﬁﬁﬁw?gFﬁﬁﬁ%ﬁﬁg OWHyridinyl, pyrimdinyl,

pyridazinyl, pyrazinyl, pyrazolyl group; 15- cycloal kyl ene group: a

cycl oal kyl grayp as_defined above ich is divalent; . - fluoroal kyl
group: an al k%‘ 8@50‘65%@8% insege %@,Ofi HENATURE 0 FeNBPIFTH AR hPH b dens-at ons
have 35eerngreulh) silidreiRadepictnta oflydasdenatah@NanAkoap grxapl e, we may mention
the trifluoronmethyl group; - al koxy group: a group of formula
-0-al kyl where the al kyl group is as defined 20previously. Anong t he
conpounds described in the present invention, we nay nention a subgroup of
conpounds corresponding to formula (1) in which: 25X and Y represent,

i ndependently of one another, a nitrogen atomor a CH group; A
represents a phenyl, pyridinyl, or pyrrolidinone group, substituted in any



either a group -NR4AR5, where R4 and R5 represent, independently of one
anot her, an alkyl group or alternatively &4 and R5 form with the nitrogen
atomto which they are attached, a 5- or 6-nenbered ring, 5 or heterocycles

of the follow ng formul a: where m= 1 or 2 and R6 represents an ethyl or
met hyl group; 10 RL and R2 represent: ei ther, independently of one
anot her, a hydrog%ﬂ%ratom or an isopropyl, tertbutyl group; or
Rl and R2 together form with the carbon atomto which they are attached,

15a nono- or polycyclic systemselected from cycloal kyl (such as

cycl opentyl, cygl 0, t vl

bi cycl o] 2. 2. 1Thg%f%‘?%@%;tsc@’EY%%{@%%%}%H%’%?rogﬁh\f%%%%lﬁfﬁgé%drg%%q %tgp’k?fl
group béi ngropkylgrmdpt y substituted in positions 3 and 4 with a methyl,
hydr oxy or nethoxy group or one or two hal ogen atons such as fluorine; 20p
represents 0 or 1. W may al so nmention a second subgroup of
conpounds ‘anong anbd@rpr ef erred conpounds corresponding to fornula (I) in
whi ch: 25X represents a nitrogen atomand Y represents a CH group; A
represents a phenyl or pyridinyl group, substituted in positions 2, 4, 5
and 6 by one or A veprgsarig sinsalyk diedetofiryd ror hdiaroogmaaliod @murs selecas tbrinothiene

fl [ . | .Such t hyl W ' |,
ri 11 uronstRor: eraerisey. Bl kEEEPRIv S Enp RS0 P svaBlahrRmyi S5Eh”
atom or a gndwp NEKRIaryWwbeup bRihg sptianhijdsdrptituted onpn)Viositpsesidnoes orahbrer i ne
t i £ t , 4 t t.hyl :
Pt opyl cno S RerRsr et 8aRee aioh’ e EERHERE M B3R, PoRRy S ks
wher e R4 aff@HB5Orali elsatvrikoxyndNRR- neNRAGallf amke-Sherlig groupsnehérgl R aet /1 or

propyl gro it L 0 i h

attached a -rggoernft’grﬁ%tﬁﬁg&etgedrfioﬁ%,a%%]:é Eaé]h%{rgg%\g?/cfnegpoéﬁ?%g gﬁ%‘l’é 8\$\n‘¥ﬁgg &n
formul & 1®tegeRbebusenR2anddpamsmnte particularly betegerh&€en®R®; i s a hydrogen at om
and R2 an isopropyl, tertbutyl group, the carbon atom bearing groups Rl and
R2 adopting the absolute configuration S, 15 or Rl and R2 together form
with the carbonazd@m to which they are attached, a cycloal kyl group (such
as cycl ohexyl or cycl oheptyl), and adamantyl, said cycloal kyl group being
optionally substituted in positions 3 and 4 with a nmethyl, hydroxy or

met hoxy group, Y reeissestesthal@eoatdm, @oalkyl group oraniieplkherapnpounds
accordigng to the invention, we may notably mention the follow ng conpounds:
2- ({[ 6C4-chl or 0- 343- (di net hyl am no) pr opoxy) phenyl }-5- (2, 6-

di et hoxyphenyl3ns¥atri di n- 2- yl ] car bonyl } am no) adanant ane- 2- car boxyl i ¢ acid
25hydr ochl ori de

1- (0-{4-chl oro- 343- (di net hyl am no) pr opoxy] pheny11- 4- met hoxy- 5- ( 2-

met hyl phenyl ) py# redresedisyd bead boay lajkyfenecroye bplanain eckatibdsy With adddagt one

hydr ochl orj .

(38) 5 ( (RSP dRTS BB R R0 e Y LD PR 5. (2, 4-

30di n@bhyl phenyQpyri di n- 2-yl ] car bonyl | am no) - 4, 4- di met hyl pent anoi ¢ acid
hydr ochl ori de
1-(116-{4-chlofg9§ﬁ-(dinethylanino)propoxy]phenyl}-S-(Z,6-dif|uorophenyl)py
ridi n2-yl]carbonyl | am no) cycl ohexanecar boxylic acid hydrochl ori de
1-(116-{4-chI0@g%§k%é£ginethylanino)propoxy]phenyl).-5-(5-ethoxy-2-
35net hyl phenyl ) pyridin-2-ylicarbonyl } am no) cycl ohexanecar boxylic acid

hydrochl ori de eldither a group —NR4R5, where R4 and R5 represent, independently of one

1- ({[65{4-chl oro-3-[ 3-(dj et Iarrino% r o.% | ]-5-(2,6-. .

i chi 07 opRERDES BT BB B R Bl B R ot e airpeer

hydr ochl oetctte to which they are attached, a 5- or 6-membered ring, such as a pyrrolidinyl or
piperidinyl ring,

» or a heterocycle of the following formula:




1- (0-{4-chl oro-343- (di net hyl am no) pr opoxyl phenyl11-5-(2-f 1uor o- 6-
Smet hyl phenyl ) pyri di n-2-yl ] car bonyl | am noj cycl ohexanecar boxylic acid
hydr ochl ori de
1-{[ (6-{4-chl oro-343- (di net hyl am no) pr opoxyl dheny1}-512- net hyl - 5- ( 1-
met hyl et hyl ) phenyl j pyri di n-2-yl ) car bonyl | am nol cycl ohexanecar boxylic acid
hy?{ ?Chl( ori de 10where m émd n rﬁpliesent, in)dependently ofhone another,[O, 1 ?ﬁ 2, and wf(iere R6&
1- 6-(4-c ro- 313- ( di net ani no) pr opox en -5-[2-chl oro-5-(2-
met hoxyet ho%'/ Weﬁ%ﬂr %n}'i '(ﬁ'ffﬁgeﬂc{?pp?%é’ﬂf@ﬁyﬁ%/‘%ﬁ?rncﬁy %’%{@W@ﬁ’é)@éﬂ'@c% BExkylcomci d
hydr ochl or i ¢ieloalkyl group;
1- ({[ 6-{s4- chl or 0- 343- (di net hyl am no) propoxyl pheny11-5-(2, 4-
di met hyl"phenyOpyr azi n- 2-yl ] car bonyl } am no) cycl ohexanecar boxylic acid
15hydr ochl ori de and/or
(3S)-3-({[6-{4-chl oro-3-[3-(di net hyl am no) pr opoxy] pheny1}-5-(2-chl oro- 5-
et hoxyphenyQpyr azi n- 2-yl ] car bonyl } am no) - 4, 4- di net hyl pent anoi ¢ aci d
hydrochl ori de R1 &nd RE téprésephl or o- 3-[ 3- (di net hyl arn
i no) pr opoxy] pheny1}.-5-].2-
20( net hoxyet hy|*) pREIR PHsRsndeplRfRae 88181 3 Braragenglemopreamabiacydoaiy.c
aci d hydr oglhkoyij benzy! or -CH,-indolyl group, these groups being opti i i
1- ([ (644-chl aro- ﬁ{/{ Séé/éji nmet h\é’ér% nop) ropo%< ppheny(f:%t} E)tSOAr}fl%ﬁf%Srh(t)l{t%q Mth one
met hyl et hoXy ) TR PRV P 205990 gr B SyaT Bk sies effereshba mdedregsnaton. aci d
hydrochl oride 25 orR1and R2 together form, wi i
1- (044-chl or o- 343- ?dioget hyl an‘? no) pr opoxt;/1 tgﬁecﬁrybﬂ-aéqr? Ztc-) cwmcgrtg?%?re attached,
et hoxyphen$I JIPafF RGP SV My Se'ared oY ey Ichtlexine dsiabyix ipirehyaeopyranyl,
hydr ochl or biperidide{ [{GtREchN pﬂéztyﬁ- b sty REhRo b ek arRAA - G OR8n34 3
(di met hyl am [n&ﬁrr opox%l]tgeﬁhenyl pyridin-2- , o .
30y Ccarbon§PY &' h SV ek 2R Ip SkGstitetedcindamy aesian Grglating on a nitrogen
1- ( 0- 0- chl afomy, F-dppiiabiayRiitydnbrabRr HBO bObasy kdmné 2nGl beoﬁiy, acetyl and
fl uor ophen%(!g(g%rl di n- 2-yl ] carbonyl } am no) cycl ohexanecar boxyl'i ¢ aci
hydr ochl or y groups;
1- (f[6-{4-chl oro-3[ 3-(di net hyl am no) propoxyl pheny1}-5- ( 2- net hyl - 5-
35pr opyl phenyl )é)r}/({,i di n-2-ylicarbonyl | am no) cycl ohexanecar boxylic acid
hydr ochl ori de or
1-{[ (&&{ 4-chl oro-3-[3-(di net hyl am no) propoxy] pheny11-542- (di fl uoronet hyl)-4
hy:jnrez)zm g:]iegye/l 'rﬁ%erplre%legtszar%r?t%%éapgqnu%ll %oa(%rn?.} cycl ohexanecar boxylic acid
1-{[(3-chl oro-2'-{4-chl oro-313- (di et hyl am no) pr opoxy] pheny1} - 6- et hoxy- 2, 3'
- bi pyridin-6'-yOcarbonyl ] am nol cycl ohexanecar boxylic acid hydrochl oride
1- ({[ 3- ami no- 6-’%29% 818! ?gﬁﬁ%ﬂnféfrﬁwé%%ﬁwamﬁeﬁyﬁ IPMeHPT) We-ray Bienter- 5-
EL hgxypElermyfse)qmyideszanroﬁpydf]dbafd@QﬁMé ki men Gy eh@Nexpnaeat hexsdshaeds & one

ydr ori de :
14j [ 6?% 4- GRPOPE-23AE9H) HRMNYT A Ré) 9rovp.| Wor's proisesarE plsenpudroger ot halogen
et hyl pheay@oyr aslbRyl2r vlidogs@pRepy| } ani no) cycl ohexanecar boxylic acid
hydr ochl ori de
2- ({[6-{4-chl oro-313- (di et hyl am no) pr opoxy] pheny11-5- (2- chl or ophenyQpyri di
n-2- 10yl ] car banryé banicoehAdaBR #ecdn |t i |
1-{[ (6-{4-chl ,ro-3J:3-,(di rr,gt hyl ani no) pr %%%r%f%ﬁzﬁ@%@ﬁ;* d??@uﬁ%‘@ﬁ”ﬁ )-5-
met hyl phefSA( %99 (UINR-ISpEemr W RAYi raeRtien ecsubiosexa meawobiosksy for evhinki X and Y
hydr athl ofgpigsent, indspendent! i -CR3-
1-{[ (6-{ 4- preont, indop (T S Pother, 8 Jatrogen alom, or 8 -CR3: group, where R3 vy -
2-  15net PPHITERLI Feganmatomymnearaeny orets. nol cycl ohexanecar boxyl i ¢ aci d
hydr ochl ori de
1-{[ (6-{4-chl oro-343-(di net hyl am no) pr opoxy] phenyl1-5-[5- ( met hoxynet hyl ) - 2-
met hyl pheny! | pyPPad fiexcojmraunts o Faramian() asoordingioathe davrenbisry,| we nayi rdention
hydr ochl qf | :
14[ (6-{ 4- clktlrlqgjr %90 1r%up(81: r?%ttnﬁ?/llirédﬁc‘l ﬁ%)%@%hpgxﬁpprﬁséer%if- I%yd[r -er?e?}%)ﬂ -Oé-a( group
met hyP et REMyT Py R7gy eifydregen atraobenyikybgronp} cycl ohexanecar boxyl i ¢ aci d
hydr ochl ori de
1-{[ (644-chl oro-343- (di et hyl am no) pr opoxyl phenyl1l-542- net hyl - 5- ( 2-
met hyl pr opoxy Yph@yihE ppripgund of foymakkradepairignol tby dlvehtxravec aeh oxattibe aci d
25hydrochl ori de - -
1-{[ (6-{4-chl oro-343- (di net hyl am no) pr opoxy] pheny1}-545- (cycl opr opyl net hoxy
)-2- net hyl phenyl ] pyri di n-2-yQGcar bonyl | am nol cycl ohexanecar boxylic acid
hydr ochl ori de
1- (116-{4-chl oro- 343- (di net hyl am no) pr opoxy] phenyl11- 5- ( 2- net hyl - 5-
30pr opoxyphenyQpyri di n- 2-yl ] car bonyl | am no) cycl ohexanecar boxylic acid



{[6-{4-chl oro-313- (di net hyl am no) pr opoxy] pheny11-5- (2, 6-

met hoxyphenyppyri di n-2-yli car bonyl | phenyl al ani ne

({[ 644- chl or o- 3- [ 3- (di net hyl ami no) pr opoxy] phenyl } - 5- ( 2- net hyl phenyQpyr i di
2- ylicarbonyl }am no) cycl ohexanecar boxylic acid hydrochlorlde 5

a[ 6- { 4- chhs Rk bRb fi:@mﬂjﬂemmmwy] phenyl}-5-(2, 6-

nmet hoxyphenyQpyri di n- 2-yl | car bonyl | am no) - 4- net hyl pent anoi ¢ aci d

3-a[ 6-{4-chl oro-343- (di net hyl am no) pr opoxy] pheny1}-5- (2, 6-

di met hoxyphenyl )yl ghrficidan ]aﬁ‘ﬁanOtﬂWdo?ffﬂoﬂﬁas éf Fth‘@r'l]lél P}Jbﬁ'ﬂfé foul fibgroup
3- ({[ 6-{4-chl or 0- 313- (di met hyl am no) pr opoxyl pheny11-5-

10di et hox SRR i H’V?ntgﬂn] Ny B@MyﬂnPatﬂﬁnna)atuw(om ?fn@mp@uvﬁ)feumm &
acid (136- {réprebéﬂé 0ar34a3yf( AT amﬁé@araml%wil @Ft%y;éleéte& 2 8n 4the phenyl

di met hoxyphen pyridi n-2 Ilcarbo }am™no) (phenyl)acetic acid

3- ({[6-{4- &?P%’? %y thignyte Wpahpwa; wlo@»@wqﬂpﬂewmﬁzmﬂ pyagnyl, pyrazolyl and
di met hOXYDfpﬁﬂMmﬂrYdriedgfbugs y bdig adrpometarasnyne) ﬁ%rémuaawygwuapea% Cotichalylo
1- ({[ 6-{ 4- chl or 0- 343~ (di net hyl am no) pr opoxy] pheny11

di met hoxy pReRSHIYES i amhpfzsliyqriswﬂbmﬁ/w} FRThBPERT ﬁ@ﬁ@fﬁﬁﬁ@ﬁ’hﬁ Helogen@tempiaad
N-116-{4- CM@rdé}/aﬁo [ %ﬂ(ﬂ/ﬂ' Iﬁ‘@éé’lWlafﬁyﬂr‘&Pr QR@xy] p(b-?@b‘[ %tﬁa!ﬁﬂ Grajoalkoxy, -NRR),

di met hoxypheny yl ) car bonyl yal pha-'met hy | ani ne

N- 116- §9- By @”‘{yb, %@r ?H@r%?t-awr@w@w&eﬁ Bh R} teeprqszens Jindependently of
20di met hoxypdenyhbR YN fdfd@eﬁ"alﬁnl 6@&@9“@%@0@5é?ﬁié‘)é'slrﬁﬁfé%er‘ Elﬁween 1ands.
2-({[6-(4-chloro-3-[(1-nethyl pyrrolidin-3-y0oxy] phenyl}

di met hoxyphenyQpyri di n-2-yli carbonyl } am no) adamant ane- 2- carboxyllc acid
hydrochl ori de Even more partlculariy among the compounds of formula %) of the fourth
2-({[6-{4-chl oro-31(1-nethy peri di n- 4-yOoxyl pheny1}-5

25di met hox ANROBGFIrding -to- fw '%%”B%yW?a[ﬂ%@)%%ﬁn?%ow ohrcaBRgInds i d
hydr octd orywhien A represents a %oup selected from the phenyl, benzodioxolyl, thienyl, thiazolyl, |
2-(116-0-chl or 0- 343- (glnet |'am _no) pr opoxy] pheny1} - 5- ( 2- met hoxyphen ppyri di
n2-yl ] car bAGIVYhnPHEY A REAT RAENIGINEEP befeyPs cS2E| &Vhyir BRIRICE dgroup being

2- a[ 6-{4- cdsm@hgﬁysékaasﬁﬂﬂtémhmya@sn@h@wmqmé] @hﬁr@é'g}roﬁae(?elé@é@%bﬁh@w%%' din

-2- 30yl ] carbonyl} m noé(?danant ane- 2- car boxyl i c aci drochlorid
22 ({6 {4-ARTo P2 458 o0 nalrly Ml ig) dOMERY] piYer) T-4ehar Boakyt, haloslkory,
di met hoxy phRR ONR-Odi-atkd 2k ]-S a5 Rady biloaps, nenard g RNepreseal, Rerpkherl iof

hydro%BIorld

2- ({ [ 69 4-¥¥I B %513 'EM:EPW P BIancali §r3HpSR IR ERyRIFIS.hepvern 1 and 3.

35di met hoxyphenyQpyri di n- 2-yl i car bonyl | am no) adamant ane- 2- car boxyl i ¢ aci d
hydr ochl ori de

2-{[ (6-{4-chl or%“%“q B PMRSLATS ahicnBY BrbFSeYTRdRYRS INyeplifthedpRY Memtion

N-
di
1-
n-
3-
di

yOCar bonyla fam MofpBuRd<SRF ROISH WerepdsEntdxdy nogtbrﬁean &fkyl group or
2-(([6-0- c} i (dl r net hyl ar ni no) pr opoxy] phenyl 1 -5-(2-oxopyrrolidin-1-
Opyri di nf Ryl } ami no) adamant ane- Zcar boxyl i ¢ aC|d hydr ochl ori de

({[85{4- chloro 3-[3- (d|nethylanlno)propoxy]phenyll 5-(2, 6-

met hoxphenyl ) pyri di n-2-yl ] car bonyl i am no) bi cycl o 3. 3. 1] nonane- 9- car boxyl i
5aci d hydr ocHt ngqr]gd’rge comipounds of fofmula (1) according to the invention, we may mention

y
9-
di
C
2- ({[ 6- 0- ghdis@n QUB&%U@)@W @érﬂ‘d&tﬂfﬂsﬁ@ Wﬁ@ﬁ%yépp&%ﬂ}élé vénd, % Bycloalkylene. group or
di met hoxyphen yridin-2 Acar onyl | ani no) adamant ane- 2-"car boxylic aci d
hydr ochl ng@ yfene group optlona y substituted with 1 or 2 groups selected from a halogen atomn
2-
1
2-
y
3
n

[ (2- {4aﬁ@twgkﬁh@a§@gy%gmoe{%m)pgropoxyl phenyl1- 3. 4t - bi pyri di n- 6-

{

OyCcar bonyf | am no} adanmant ane- 2- €ar boxyl i ¢ aci d hydrochl ori de

{[(%3 {4-chl oro-3-[ 3- (di met hyl am no) pr opoxy] phenyl1} -2, 3' - bi pyridi n-6'" -
Ccar bonyl i am r i o)

[ ({4"-chl oro- gﬁ}@g’%ﬁ%mﬁ@ a%oﬁ ntﬁgﬁd(%%ox@?é %fgxﬂlﬁﬁgppoéﬂy%% Fxth sUbJ?rOUp
yl-4'- yqiqceéﬁr@@ﬁgltyleriwﬂm]ﬂom wet Mzl peantiato R csliberatpl sf compounds for which Z
3-(0-{4 1 t ) i di n-

3 Y11 car BOrgT T ant RSy A AT AR ngr SR R G O e ol 8RR

N- { [ 6- { 4-peoirgn[= 4lmmthm|mthepmyb@wwqm@wmp5 (2- met hyl phenyQpyri di
éllcarbonyll 3- hydr oxyphenyl al ani ne hydrochl ori de

2 (11 {4-chl oro-3-[2-(1-net hyl pyrrolidin-2-ypet hoxy] phenyll-5-(2-

20met hyl phenylApgng thenc@ryduinda b toridaath acdcadagrimthanevetioar e xydyi mestoind

hydr ochl

2 (1614 c%;égtrho&?g YR CHOPRYTT e rMiEnE RS S W oxyl pheny1} - 5- ( 2-

met hyl phenyQpyri di n- 2- yI]carbonyI}anlno)adanantane-z-carboxylic acid
hydr ochl ori de 25

2- ({[6-{3-[3-(di net hyl am no) propoxy] -4-(trifluoronethyl)phenyl}-5-(2-
met hyl phenyppyri di n- 2-yl i car bonyl } am no) adamant ane- 2- car boxyl i c aci d
hydr ochl ori de

r phe



(trifluoronethyl)phenyapyridi n-2-yQGcarbonyl | am nol adamant ane- 2- car boxyl i c
aci d hydrochl ori de 9

2- ({[6-(4-chl oro-3-{34cycl opropyl (met hypam no] propoxyl pheny1l) - 5- ( 2-

met hyl phenyQpyri di n- 2-yl | car bonyl } am no) adanmant ane- 2- car boxyl i ¢ aci d
35hydrochl ori de e @#ﬁ#@ﬁgﬁﬁmchmﬁqmé3whae(anmamh&5aﬁbnﬂ¢mr@p@my&@hﬁpwﬁhyﬁy12-
gg: geﬁl% 'r and %g»lelo heny l&élpgyrcllo%ﬁ O A SRRV hL SEL R AGRMANL ANe. & RARR O KL
1-{[ (3, 5- difotuh, ormmtae nftrbgeh bivroto3dder( theatdyitaicoc @wmm}]bb@ﬂyﬂn}g guchladi py

ridi n6l-yCcarbonvl i am not.cycl ohexanecar bgxy) i c, a rochlorlde

L CLL e 4 Rl i b Thene e B s Gay 4 oo

di et hys pheny Opyr érc ﬂseta:-oyj/al@aﬁh@wlbm fam@xcl ohexanecar boxyl ic acid
5hydr ochl ori de

4- ({[ 6-{4-chl oro-343-(di net hyl am no) pr opoxyl pheny1}-5-(2- net hyl phenyl ) pyrid
i n-2- yl]carbonyllam no)tetrahydro-2H pygan-4 rboxylic acid hydrochl oride
(3R) - 3- Mb- { 4- chl or o- 343- (di net hyl amyno r Spexy] pheny1} - 5- ( 2-

met hyl phenyQpyri di n- 2- yacar bonyl } a thylpentan0|c acid
hydrochl ori de 10
2-[ ({6] 4-chl or o- 3- ( 3- pi peri di n- I-yIprdﬁbxy)phenyl] 5- (2- met hyl phenyQpyri di n
-2- yl}carbonyl)am nol adanant ane- 2- car boxyl i c acid hydrochl ori de

2- ({[6-{4-chl or h3fSm(dHiareldiydsant, “r‘ﬂ:)e%h@é‘r)ﬂyﬂﬁ%ﬂ%'ahbﬁ@(%’ W%@y'aﬁamlré Ryr i di

n-2- y|]carbonyl | am no) adamant ane- 2- carboxylic acid hydrochl or
2- [ ({61%- cRIOITRL 3eprospity drdegendently| @ Hﬁ%y%"ﬁﬁ@ﬁyflb@f?@&%éi%‘yl%h@fhﬁﬁmrqfdl n-
2- 15yl }cag ﬁmuamya ioupl adamant ane- 2- car boxylic aci d hydrochl oride
(3S)-3-({[6-{4-ch oro-3[3-(dinethylanino)propoxy]phenyll-S-(z-
met hyl phenyQpyri di n- 2-yl ] car bonyl ) am no) - 4- met hyl pent anoi ¢ aci d
hydrochl oride More particularly, amang the compounds of formula %) of the seventh subgrou

di n-1-yl et hoxy) pheny - (2- et hyl phenyOp

2-[({6-[4-chl oro &% %gro i grld
n-2- yll ca???SFf{)'ﬁ%ﬁ‘? ¢ ANERHEPI aR DA% MPBVRY] § @UQ%"OHP fﬂfd‘roﬁ?i’rﬁ)luﬁﬁ der phich

[ ({ &35[ 4-rebteRients3 §upYNRAIR5H WA= R4 Riha s EpRARAY Hde'ée&c?snﬂ%msh@ aﬁamé# pyri
2- yllcar on Iéagkﬂobadanantane 2-carboxylic acid hydrochlorid

n-
{[(21- { ATERKYY GY %PwikahphHyﬂpabﬁ&waﬂewyal}ef@at%wma@d3‘15 BBy r i di
" ?{1[ 6yOZamﬁxlomd m:gg%m%tadﬁttaﬁmaﬂmﬂqezf ral REeybl, ﬁa ac?ﬁiaihy@rﬁzs 2&&@{ ﬁh? dﬁJch asa . .

chl oro ime ani no) pr opox en me en ridi
n- 2- 25y|J%HP@@HVF¥QH¥H8TW4"%EPWVW€¢EFHﬁﬁﬂéﬁ£W§?B%ﬁ&VﬁHO%bld %ygrocﬁpgylde
2- ({[6-{4-chl oro-3[ 3- (dlnethylanlno) 1- net hyl propoxyl pheny1} - 5- ( 2-

met hy henyl)py i di n-2-ylicarbonyl | am no)adamant ane- 2- carboxyllc aci d
hydr o ﬁ| ori de en more particularly, among the’ compounds of formula (I} of the seventh

1- ({[ 6- { 4sobgroup- a%arcﬁny memeylnaamrm M@m@w}r@hﬁd&wms&gé&pcm esRpdunds for

30f | uor oph ri | i car bon m no) cycl ohexanecar boxylic acid
hydr ochl gly\i%pfg¥epresents aygroup ~NR4 5 where %4%nd R5 represent, mde?alendently of one

1- (116- { 4apbiher, am3alkyd: lﬁﬁjrcﬁ’@famgi' SRR RAXA, BPBAAtvan(Ra QH&%Ofoﬂn with

nmet hoxyph prrldln 2 car bony Ilanlno%c cIohexanecarbox lic acid

hydr ochl oﬁl%@ trpgen atom fo WhICh they are attache - or B-membered ring, such as a

(39)- ﬁs(fb@TQAWQMbp@geﬁigﬂﬁq%nethyIanlno)propoxylphenyll 5-(2-

chl or ophenyOpyri di n- 2-yl i’car bonyl } am no) - 4- net hyl pent anoi ¢ aci d

hydr ochl ori de

1-({[6-{4-chlo t yrid
w@ﬂﬁnfe@naﬂy AVbATHROLHH RN RTemYtd 15 of % ci%y dr@@ﬁ;%

in-2- yl]carbonyl }am no)-4 hydroxycyclohexanecarboxyl|c acl i de
20 according to the invention, we may mention a subgroup of compounds for which B

1-({[6-{ r 99m¥lphenyll-5 (2-chl orophenyl ) pyrid
i n-2- ylﬁfgﬁﬁgﬁ%éggﬁﬁﬁ cycl gﬁgggﬂﬁéghﬁ xyl'i ¢ acid hydrochl ori de

2- ({[¥- (4-chl oro- 3- {[(2R) 3- (di et hyl am no) - 2- hydr oxypr opyl ] oxy} pheny1) - 5- (
2- met hyl phenyl ) pyri di n-2-ylicarbonyl} no)gﬂﬁnantane 2-carboxylic acid
5hydr ochl ori de
2-({[6-(4-chloro-3-{[(2S)-3-(dimnme
2- met hyl phenyl ) pyri di n-2-yl ] car bonyl
hydrochl ori de R7
acetyl -4- ({[6-{4-chl oro-313-(di met hyl am no) pr opoxy] phenyl | -5-(2- .

%33‘:22%: grﬁggl\f?/rpé/rg 'rr(lj'aﬂd n r%}:;#e%grrltb%%lpénde )ol?lo%gralng{hee ft- 1006}r oxélwhere(\RI d
2-(116-{4-chl oro-342-(di et hyl am no) et hoxyl pheny1} - 5- (2- net hyl phenyQpyri di n-
2- ylicarbonyl | am no) adamant ane- 2- car boxyl i ¢ acid hydrochl ori de

1-{[ (6-{4-chl oro-343-(di net hyl am no) pr opoxy] phenyl11-5-[2-(difl uoronet hyl)
15phenyl ] oyri di n- 2-yl ) car bonyl j am no} cycl ohexanecar boxylic acid
hydr ochl ori de

2-
di
2-
n-

i nojJ - 2- hydr oxypr opyl | oxy} pheny1) - 5- (
i_jo),adamant ane- 2- car boxylic acid



yQcar bonyl | am no} cycl ohexanecar boxyl i c aci d hydrochl ori de

1- {[(3-anino-Z-{4-chIoro-313-(dinethylanhmp)propoxy]phenyl}-2,31-bipyridin-
6' - yCcar bonyl j am no}cycl ohexanecarboxylic acid hydrochl ori de

1- (116-{4-ch|oro-3-[3-(dinethylanino)propoxylphenylI~5-(2-nethy|pheny|)pyri
di n- 2- 25yl bodrRbmgpreasntndldepemdeditipxf cored ahethanes andaxgghi stomCiodl an alkyl or
hydr ochl ori .

1-(1 16-{4-0%&%%@9%§§pfdinethylanino)propoxylpheny11-5-(2-nethylphenyppyridi

n-2- yl]carbonyl | am no) - 3- hydr oxycycl ohexanecar boxyl ic acid hydrochloride

glhisorlog/ﬁenspgclr? &ﬁgl%ﬁ ?%HWE% ﬂfﬁﬁ"h%)(ﬂ%%ﬁé %&%i@%’é@%&n&'@d}“%ﬂﬂ”fiﬁn

aci d 30Mydrachigbth sbgroup of compounds for whrch R1 and R2 represent

cht or ophemy1 ) pyr 1 AiFHS: JIOPCRGO, £} A1 Fo . AQURERSR TG RA AL HRsII

aci d hydr ogtHenil, 4enzy! or -CH,-indolyl group, these groups bein opt:onall substrtuted with one

trans-1-({[ am no pr j
35net hyl phec?wgﬁﬁ?rgral"?? ééwffﬁgﬁoﬂbﬂ% 323% 'saye{}ler%ﬂekmr BesEgx ¢
aci d hydr ocindoQ-Ge-alkyt groups atlieast one of R1 or R.’lz bre]mg drlfgerent from a hydrogen atom,

am no) ropoxy pheny

14[ ( 6- hl 3- h
( m[a'g hyl{ urphgnsl’) ph%ﬁéf Hj%% %Qﬁthgr PeR VB I ﬁaé?iqrh%tpﬁ‘ytélmtaﬁéé‘&? pidagherc

aci d hydr ochimgricdeor Bdlycyclic system selected from: cycioaiki mdenyi tetrahydropyranyi,
1-{[ (6-{4-chl orp-343- (di,nmet

(et hyl sul W'}?l”ﬁpH%WVFW@P%‘#ﬁm?n@)@gfﬁ?goxyPﬁ’hn’?' Qf?éﬂ&ﬂ%‘ﬁ(hﬁé@a?%?@ﬂtylc

aci d hydr oghidahbste or po!ycycirc system bein ptlonally substituted, in any pos:tron rncludlng on
1-{[(21-{4-chl oro- &) |rreté am no poxa/r]Bhenyll - et hyl bipyri di
n-6' - 5yQcArBEMHAN i PRY/CPOREY AR e rb'&??Sﬂ el peledisdiiremta reﬁ-!@w atom and

1-{[ (5132- (tecalky! mmawh@aw dkdg; @b@ BikA%Pd acyl groups.

(di net hyl am no) propoxy] phenyl | pyri di n-

yCcar bonyl j am no} cycl ohexanecar boxyl i c aC| d hydrochl ori de

glr { [184|4] chl gr o- We(pdrtrmtalﬂylhsrgrbn@)ﬁr}% @mbdurmseayfbﬁn@a((% shiheraigiis Ny(Bayupdi n-
- carpon roc ori
Lo L SR B8 T SHloR S e B e Yoy S HAr ieh Riopgh i ai
2 ?[ yOcarEanyb;eaehmm}dés}oeh?émwaﬁecﬂ%;@rﬁmyéﬂ @ a;rdrslgéwdroacbr @hlad@: clcl%alkyl g
m no | ridi
o6 ik o Sl aRtst O S A Rinia) Bioeb e bestsali ey iad with ot
11({644- crxbromoresgr(ozpmsereoieucrrdm hajphedh ewryé Bhe sl &bt ﬂaoresmﬂybmbe)ny@gw xbydi n-
e A e e
met hyl phenyQpyri di n 2 yl i carbonyl | am no) 4- hydr oxycycl ohexanecar boxyl i c
d hyd hl
{167 T e en or'ores iy Rarigiiati (257100 Se5 FPBIREHY L % Termoutay By PhriamyRigyPi di n
-2E yasar tsobgro}usnam)dngg hcydmolwsmr?[)w% lﬁ'lr’]elﬂﬂéfqlé Su qu) tbﬁ%rﬂ Bhrﬁtlre fig i
I e am Nno) but ox en ne en ridi
2- ]ceW Eﬁ? Hﬁ?%jepie %4 pc%rr%*b%ryr. &drserraa@upbsm 0 de
{

[ ( {4-c§::d§lb@|kﬂ Bhdndt, (Uéhﬂﬁbh%:ﬁ{ﬂnﬂ@%p@‘égﬁxtﬁb@" %Mé&b@iﬂgbbﬂﬁnauy substituted

1
n-
1-
25nmet hyl et %} henyII ridin-2-yGcarbonyl i am no ﬁrox ycycl ohexanecar box
ylic aci d“ﬂ%‘d rg%mrdpp o Nydroxy gr ups, at Feast one of R1 or R2 being dlfferent from a

1-

0- { 4- chihotieg84 3tdmdli met hyl am no) pr opoxyl pheny1} - 5- (2- et hyl phenyl ) pyri di n- 2
- yli g rbonyl }am no) - 4- hydr oxycycl ohexanecar boxyl i ¢ _acid hydrochl oride
1- a[ 6¢ @4 chl or o- 3[ 3- (di net hyl am no) pr opoxyl pheny1} - 5- (5-chl or o- 2-
30met hyl phenyppygr diaiticiiathi GRIoRG Wik JRMJBhad o YSHRXY B oF AeXRRBLANHMUYS i ¢

d hyd hl d

?Cl(o {Z ::gr?wg'%{fgi%mmwl WA Y Peoiox §isyheivyr of soippeunds for which R1 and
gglrrgt Eggpggg?r%nérer%n Bty e CRHRAN Wb aABTI R el 9%y GuE! QRRXBNECALIDQN T ©
1 ({[ 6- { 49¥#Br o-SBlestaddi nserAy | agidns)iyh opdRggrvhenydttaigdiopysnyl,  piperidine,

! dtj% g%gﬁyﬁgﬁéﬁrt@r 5%} 2L DY AR 3 & NS PENE YA RARNRLAG B Xyl 1 €

({[6 ( 4RB¥IY6lio sgstem- peiog wptiensallkyaodaiitisidp i Rox yoPtiemybpluBing2om a nitrogen
g::[rgt E;ngﬁﬂ?’gﬁa}%éa‘ﬂflé} VAL ROV hamd BAlarda AT 9x¥eYEh ARG ang R bRy y! i c
1- ({[ 6-{4-chl oro-343- (di met hyl am no) pr oPoxyhDheny1} - 5- (4-fl uor o- 2-
5net hyl phenyl ) pyri di n- 2-yl ] car bonyl | am no) - 4- hydr oxycycl ohexanecar boxyl i c
aci d hydrochl oride
1- ({[6- (4-chl oro-3-{31net hyl (propyl)am no] pr opoxy}phenyl)-5-( 2-
et hyl phenyl') pyri di n-2-yl ] carbonyl } am no) - 4- hydr oxycycl ohexanecar boxyl i c
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1- ({[6-{4-chl oro-343-(di et hyl am no) propoxy] phenyl}-5- (2, 4-di net hyl phenyl ) py
ridin- 2-yl]carbonyll am no)-4-hydroxycycl ohexanecar boxylic acid
hydr ochl ori de

1- ({[ 6- ( 4- chidspwy-aRdfaticoegrypémet hypani nol pr opoxy} pheny1) - 5- ( 2- et hyl phenyppy
ridi n2-yl]carbonyl | am no) 4-hydroxycycl ohexanecar boxylic acid hydrochl ori de
1- ({[ 6-{4-chl oro-343- (di net hyl am no) pr oPoxy] Phenyl11-5- (2- et hyl Phenyl ) Pyri di
n- 2- 15yl i car borBMehamion paytistuitiigx ameogr thex yompowcls doth jatmazh{iprdfdige eighth

St byl ooy SbGip Sdgdrdd Py LAENDR) w8 L ML BRSSO RER A Samirstids dorac

hydr ochPor iviich R1 and R2 together form, with the carbon atom to which they are attached, a

Y 6! 4. al ; | ani h -5-(2- | phenyl id
b o, PRSI T AR RN Tkl LBRRRS A

hydr ochl or ipieridine, bicyclo[2.2.1]heptyl, bicyclo[3.3.1]nonyl and adamantyl, said mono- or

1- 3-chl =L 4= of.Q- 3- [ 3- ( di hyl ami no) Propoxy] Phenyl }-5-fl uoro-2, 31
T b pyr di ARV SR bR st bR B BE PBL ROF L LBR L RS dPot v Bidede

1- ({[ 6- { 4- elsinuribagplipabi¢ divithe big bamorypupeaiet et drom. theSalky2 - M taxy @nd-atkoxy

nmet hyl Qen Pc)uﬁ ridin-2-yllcarbonyl }am no) - 4- hydr oxycycl ohexanecar boxyl i c

aci d 22 ydéoc %bride

1- ({[3-chl oro-21-(4-chloro-3-{3-[ethyl (met hypam noThr oPoxy} Pheny0- 2, 3' - bi Py

ey cor e BN SHaLARHANEE POHEogs’ o it 862 s
di met hyl pheubaryyy eceirding -ty | the dnleatign, } eei may) cyaritioh ex anisgrand ok ybmpoaedsd for

Tl 16. (4. SRR snd R tpasther foum ity the caibon e, o) which S15ycoTR, FUSRRRM TPy
di n- 2-1y| j @andormy| palityeiy csystarh eptlaciet afrbrox ydyiclmatkgl, dindsnayl, 0 détrabyticbeyranyl,

(29, LS s A A AT Bt ™
hydr ochl orfal¢eyclgssystem being optionally substituted, on a carbon atom, with one or more
1- 6-{4-chl i i P t1}-5-(2-chl -5-

fl Elf)E op%en@%ﬁ%&%ﬁ- &%F@%E%gﬁﬂc{agﬁ%@f@?ﬁyﬁ@ asr'leizar bf)xyfi Co;gi d
hydr ochl ori de

1- ( 1169{ 4- chl orm=343(i et i - (3. 5-di methyl -

ol 1 ubyr i o o R BT AR i SRS b Tomtie (f SRV St e
23 1- ({[ 6UPaoyRl ancordBuBly dienisivhgticaniveojmayomeridr hesupbisup- ¢ReahbarisSor

g; pgéﬁpgmcgpm ' SHR3-HASALP RN LA Q) YL P REKRIS SRR | Se AGhadhed, 4

1- ({[ 64313qr¢r net Rplvertlivo speteporeg|ectedetitopt:p ligeiydlky!5-i0@anykt plapidropppyyl di n-

2- 5yli 1 1ang; | _ i id h id
S (Vo raPiaR e Rl IR o B HIEBERLE. 1, rage- o
met hyEpheROIppyAlic gy sted-heinmpbimally anlistivlie®-aya hivtogery lapmapeithod greapi lected

hydr ochl o§,)
1- a[ 644- CEF@?{B{? :?I-kf/lifn(jcﬁcr\ﬂe?rﬁwsém no) pr opoxy] phenya- 5- ( 2- et hyl t hi ophen- 3-
10yapyri di n- 2- yacar bonyaam no) cycl ohexanecar boxyl i c acid hydrochl ori de

3-({[6-{4-chl opp- i am.n r gpoxyl phen -5-(2-chl oro-5-

net hyl phenyOpy’rl_\l%gﬁg{::Er}eg ggﬁ%%ﬁﬁﬂ%ﬁ% ﬁﬁ) §9%%;§'P%5¥%’Inﬁ%rﬁlﬁan‘8? &Eyngntion

hydr ochl o# hihéh subgroup of compounds for which p represents an integer equal to 0 or 1.

1- (0-{4- chl or 0- 343- (di met hyl am no) pr opoxyl pheny1} - 5- ( 2- net hyl phenyl ) pyrazi n
- 2- 15yacar bonyaam no) cycl ohexanecar boxyl i c acid hydrochl ori de

1- (116- { 4- chl oWithiB4Be cdopeetihiyie présen) prepinay bphenki}d skidlobbhvidedndhe text,

Egg: 8)(%lpl(}ﬁlgéog}amnlgdéeqm%oxgg%rl?s%réyl }am no) cycl ohexanecar boxylic acid

1- ({[ 6-{4- chl or daB@n(adormes Aybrid, biapine pesiinehe mtide Sof?- chl or o- 4, 5-

20di net hyl phenylahlpﬂri di n- 2-¥I i cgr_bonlyl } m',nozc cl ohexanecar boxylic acid
hydr ochl ori de - group: a saturated linear aliphatic gfoup, comprising 1 to 5 carbon atoms

1- ({ [36- { %r atticor the3alk\3-chdinmesdyt REACNOIGE RMXY] ABERYILLa® beSmaBE Mrhnched-drhi azo
| -4- yQOpyr |rtd|”n- 2-9\% %jc r bo)fr%)[ﬂ%{am no) cycl ohexanecar boxP/I i c acid hydrochl oride
4- ({[ 6- { PR 6r8FE s%d? G afif HB%/BW%'WFB%H?&'}% - ROPHy ISsRERRYEpYr i d
i n-2- 25yl asdboty | thapdtiopexep areereadRRpyddE grebs hydrochl ori de
3-({[6-{4-chl oro-3-[3-(di net hyl am no) propoxy] pﬂenyll- 5- (2-chl or ophenyQpyri d
i n-2- ylicarbonyl } am no) - 4, 4- di net hyl pent anoi ¢ aci d hydrochl ori de

1- (116-{4-chl oro- 313- (di net hyl am no) pr opoxy] pheny1} - 5- ( 2- cyanophenyQpyri di n
-2- ylicarbonyl }am no) cycl ohexanecarboxylic acid hydrochl ori de 30

1- ({[ 6+1- chl oro- 3-[ 3- (di et hyl am no) pr opoxy] pheny1} - 5- (4- hydr oxy- 2-

met hyl phenyl ) pyri di n-2-yl i carbonyl } am no) cycl ohexanecar boxylic acid



hydr ochl ori de

1- (0-{4-chl oro-343- (di net hyl am no) pr opoxyppheny11- 5- ( 3- hydr oxy- 2-

met hyl phenyppyri di n- 2-yl i carbonyl } am no) cycl ohexanecar boxylic acid
hydrochl ori de 10

1- ({[6-{4-chl or o~ A mesupy | @niatig) mromoxy! peeryl bbore 4wBickli it | diosIen2- As
e Pl e Yeidsl W Ry bR P WAL AL ENS RS BB TRIE BN, Shyfone, or

1- ({[ 6- { 4- chhethydBdBAgrai gretgny | ami no) pr opoxyl phenyl | - 5- (6- net hyl - 1, 3- benzodi

| - I I | oh I
ﬁ;gr ocﬁl gr |) 8? Ilgl rbyglogllkJ/ICgarcraL?po nay a?tura e'aoc)yci ccgrgug,xw %Cﬁarlsbﬁ)"xr}/l 3' t% Sagalrbon atoms

1- ({[ 644- chandr e/hBA3is( divctiet e axemplepr e@oXydyp Meamidh - Hre( 3yc5mﬂb@n Nlcidprpyr azo

[ -1- ri am no) cycl ohexanecar boxylic ac hydr ochl ori de
1-({[%F?Z-L g?%“%g+§g%%ﬁﬁ%bi9r5ﬂ?%o¥propo§y]phenyl?ySI(2 cLIorg 5- |

et hoxypheny Qpyr i-dihete2egyaivalkpogplipaaicpad g |phex as eehrdpAdvet ir@h@h one or

hyd hi X , .

DA (115 cHISSa9ES iave, RPel SUbs et With@ VHASEH 0T pPB SEXPPIBROKY VSRR yor

onet hyl ) - ﬂmﬂpwhmpmondgnwﬁembhmapmemwmégmmpo)cyclohexanecarboxylic acid

hyd d

L Cem A ehr or 6.3 ST FePR)PRIR GRS BIBPEFIS £rorBraRAMERS 97 i di
yI)caebmanpaﬁmnwkpvuﬁohexanecarboxyl|c aci d hydrochl oride

n- 2-

1-{[(6-{4-chl met h 11-5-[ 2-met hyl pheny1] - 3-
so{ vt A S S PR R SR e b s M Pl
hyd

ydr ochl or pdehich are heteroatoms such as N and/or S. As examples of heteroaryl groups, we may

b obr - L ERyBa0a Rt AR Y HEn SO R AR it it Soce e

hydr oclIﬂ oride -- c(y[C(o@H@Ieuhlgmmup 4- c@dbareyl@yd)mmdéﬂmbembéie ahichichilaee; 313-

30( di net hyl am no di n-

Acgr bonyl jyam nol %@%?&%@Xﬁ@%ﬁ%%ﬂ groét'& g° PGPS PBYS:- g which one or more
(ﬁ|S) 3- gllfﬁld{‘al}e@_hmgm I%4/8- t@@hnrrmtrslyiltmd ity mé’lﬂqéilmbgysl aﬁbﬁin?A’b} arpekample, W_edmay

chl or ophe r -2 r am no) - 4, 4- di net ent anoi c ac

hydr ocﬁl Op?ﬁ%ﬁt%ghg'trﬁlugr%étﬁﬁ gpo%%y ) ytp

1-{[( 644 chl or o- 3y dirow: ey o rod feropoxYlaikyewkdile- thd 2dichharug-ib-as defined
(trifhbg gﬁﬁ{&gﬁy)phenylIpyridin-211)carbony|]aninolcyclohexanecarboxylic
acid ydr oride 25

1- ({[ 3-am no-6-{4-chl oro-313- (di met hyl am no) pr opoxy] phenyl | - 5- ( 2-

net hyl phenyl ) p n m no) cycl ohexanecar boxylic ac

hydr ochl ori de %‘{' %{9’ [@%( %‘M‘Iﬁ @rlag ‘}%z‘féqied* ﬁé yP'ERT '5“6‘?%88)( p'ﬁéhﬂﬁrﬂﬁ’”(az 4-
5di chl or ogHegPPR YT tatnpeLddy lcboesdrmoingitafdrmo)cf)ch eimeskanecar boxyl i ¢ aci d

hydr ochl ori de

1- (([6-{4-chl oro-343- (di met hyl am no) pr opoxy] pheny1} - 5- ( 2- met hyl phenyQpyri di
Rygr o%:’m gcratlr ggn%lardm’ represknd-idieplenderdiyyot bab exathe arbiexgdn stomerd CH group:

1- ({[ 6-{4-chl oro-3-[ 3-(di met hyl am no) propoxy] oheny1) - 3- (et hyl am no) - 5- ( 2-
ﬁOgEt hK: pheny Opy repdesenss g | pleayhopyidirani bo)syelighexangeas, bexydited®Gh dany
ydrochl o

1- ({[6- {466%F38F0W'§-'1§ 19 &i HerRS PURT RS BPbp SRNgER &S s4sh 3 ehfprinegerfuorine,
f 1 uor ophearyd thpyatkivliitnifk@rothétbgir beihdxy ani nNoNegekohexanegaupexyl ic acid

hydr | oride 15

1- (044- chl or 0- 343- (di et hyl am no) pr opoxy] pheny11-5-( 2-chl or o- 4-

EEB hoxmohemél ) Ppyeprdiant@a Wiiaehemyh beagrapayieRphexsBetas Baxytdgenashd:

ydrochl ori de

1-{[ (6-{4-chl oro-343- (d|nethylanlno)propoxy]phenyll 542- (di f 1 uoromet hyl )
phenyl i pyri di wzeyr@smb@rmlldrmmamféygltm@ﬂ@mﬂ gyl i ¢ acid hydrochl oride

I n accordance with the invention e conpounds of general

fornula (1) can be prepared according to the nmethod given bel ow, shown in
schege 1. Werr rdphedais st Bdrid DO af ARAH gRIupf Q;EtIEHEI%/ &b ity Wﬂﬂrg%‘?&fwg a
nitrogen atom Y 25 represents a carbon atom ( .~ a group of formu

-CR3- as9f&ined with reference to the conpounds of formula (1) according
to the invention) and U represents a hydrogen atom or alternatively X
represents a carbon atom Y represents a nitrogen atomand U represents a
hydrogen atom or alternatively X and Y represent a nitrogen atom and U
represents a hydrogen atom then we can carry out, in a stage (i), a
coupling reaction of 30 the SUZUKI type, catalysed by a palladium (0)
derivative such as tetrakis(triphenyl phosphine)pal |l adi um (0) [Pd(PPh3)4],
between the conpound of formula (XI) (where Q-= OH or Br and T -= hal ogen



The trifl uoronmet hanesul phonate group thus obtained nmakes it possible, ow ng
to Sits reactivity, to introduce, in stage (iii), the nucleus A by an

or ganopal | adi um coupling reaction of the type: ei ther SUZUKI ,

bet ween compound (VI1) and a boronic acid or ester of respective fornul ae
A-B(OH)2 or 0 A-Bramesenisie presence of a catalytic anount of a palladium

derivative such Pd(PPh3) 4, i he presence, af a base such a ot assi um
phosphat e and ofﬁglt@glé\jﬁﬁp sﬁ'c\:lﬁqgg‘ Bﬂgfe E?‘L g g’ﬁp'@lpéetsﬁpb : ‘%pﬁﬁéf'%yo?f one
ﬁTI LLE, blet gusdirercampliyingro(ivol hltamadtvatly R4 ylﬂtf RS0ty ) Wﬁf&ﬂ}’@arﬁlﬁogﬁn ?tom to which
eteroary n pvative ASnBu3 .in the presence of a catal ytic anount
of copper ?@?%gl%g%t(ﬁgﬁ%,éaﬁ%oofrgc—{g?mg%rpp\pggf pal I adi un(I1)suchas[1,1'-

bi s( cychopent adiseontaépbgisd gfiios filowe) ferfupsene] pal | adi um (11) dichloride
[ PAC12(dppf)] and of a solvent such as 1,4-dioxan at a tenperature of 90C;
or HARTWI G- BUCHWALD, between conpound (VII1) and an am de such as 2-
pyrrolidinone, in the presence of a catal ytic anmount of a phosphi ne such as
9,9-dinmethyl- 20 4,5-bis-(di phenyipgosphi no t hene (Xant Phos) and of a
derivative of palladium (0) sy¢ Y tr iaﬁ(gdi enzy}j deneacet one) di pal | adi um
(0) .[Pd2(dba) 3], using a base sbg{f’ as Caesi*u BoRat.e, and in a sol vent
such as DMF at a tenperature of fOC. W thus obtain Conpound (VI).

25Al ternatively, in the startingRgonpound of formula (Xl), when X and Y
represent carbon atons and U represents a -hydrogen atom Q an iodine atom
and T a bromne atom or alternatively X and Y represent a nitrogen atom
and U repr esent ssharegncup oNbiRng ®5 rdplead anidityl behegng@upo the conpounds of
formul g, (1) according to the invention), Qand T atons of chlorine, bromne
or iodine, the order of introduction of groups A and 30phenoxy on the
starting phenyl Rhaot &&Srepreseaver sed (schenme 1). In this case, a
first reaction of ttBe SUZUKI tg]‘pe ?stage (iv)) with a boronic acid AB(COH)2
pernits the sel 2ctiUE" i APTRFIGENNORT SiNCa2Briah” A hvdrgsiencatopt of han Hetpoeeh
atom Q Thiertbetgcdromy is carried out in the presence of a catal ytic anount
of a pall adium de%)irégti ve such as Pd(PPh3)4 and of a base such as caesium

carbonate, in a s rﬂndsﬁingééh%IW”BB‘éﬁh tge CcarbeB R te whichdowy, arpraiached,
second 5r eactionn- of pdihe, cHté t i FE gt
pOIPEY RUZYIE T S B FrERF EYShIIaN (s uch aspé;ﬁg)?gﬁgﬁgg@?m%ase

catal yti c anount  of pal ] adi um derivatjve such as Pd(F
such as caesi ﬁ’f'ﬁt'oé‘ﬁpﬁ'gnatatﬁfrg]?yﬁr PYEFIHh enbickelels- Zahemir. atbievclofhpdingnyy e aoe

90C. Ve t husneintydi said oyaeuiad ofddp) beibPoplicH-8¢ tLSit@bd ﬁmgoﬁﬂftﬁﬁ% ahyAGktP]  of
t he conpoun %wl a éVI by boron tribromde at -78C, trifluoroacetic

f
aci d (TFA)m%Pﬁr eI BT AP @OHP ChOTR BN heledsin alemasudtas fudDoM (st age
(vi)) leads to the conmpound of forrmula (V). The introduction of group Z-B
in stgge (vii) can be carried out: 10- either by alkylation of conmpound (V)
with & chlorin® '§8EPGAEYY ‘01 -2-B in the presence of a weak inorganic base
such as caesium carbonate and in a polar aprotic solvent such as DW at a
tenperature be en 8&9and 100C, such as 90C - or by M TSUNOBU
reaction bet wedlF CHBEETRETTN aiRFORFM SHPHEHRPT MBS EEIHOLT Beferrache
presence ebdmbsourRReRByeBEOHNY ot PRI WRYh. azodi carboxyl ate (DI AD), and
15a catal ytic anbunt of a weak organi c base such as TEA at 0OC in an aprotic
sol vent such as tetrahydrofuran (THF). The conpound of fornula (1V) is then

saponis i ed in XtageséMs binktroddh ABANHAIOF ts SEHYGud;nOr gani ¢ base such
as potassium hydroxide in a Q%Y;a]t er/ nmet harrlet?lresr?inxst ureq‘:gg%i ntai ned at room

tenperature (RT) or heated under reflux, to give, after acidification with
a strong acid gugheasntd N Jnedrog i ' : ; ; FLT).

Wthin the sco e&gf t he [{Heésgnt r]’-}}ﬁ@’g %?’gﬁr{g %%(%%%%egcﬁgg}r%gﬁlﬁﬁségh%’a%én%6 by

t enper at ¥ Hetfe@RUPD sgivgieRisiom & pelpoenl @tasoupichray ¢hdaritsl onflysinagend the) )
bet ween cg Aghd 14k ap ' f f £ [ he _presence qf a
coupl.i ng algmé(r)%} gﬁ:h as ca%%@??wﬁ %ggﬁéd@&ﬁu@me{hﬁ '%e%%oxy and N(’N'

[ ( LHBenZbieihEgine- yI oxy) (di met hyl ami no) net hyl i denej - N- met hyl et hanani ni um
tetrafl uoroborate( TBTU) or N{ 3- (di net hyl am no) propyl - N - et hyl car bodi i m de
hydrochl ori de (EDC. HCl) and of an organi c base such as

N, N' - di i sopr opyleefes@ntng hedro@bEAorana groug NidRarwiepe &7 ie asgtiregeh ssameh as
DMF at roomtenperature | eads to the 30conpounds of forrmula (1) according

to the present invention. Schene 2 describes the synthesis of the boronic
derivatives (MXepsaen{o@ bhlorine atom or a trifluoromethvl aroup:




The case when W= CF3 352- Am no-5-nitrophenol (XVlI) is converted to the
i odi ne derivative (XV) by a SANDMEYER reagtion in an aqueous environnment at
0C, in the presence of sodiumiodide and with a co-solvent such as
di met hyl sul phoxi de (DMSO). Protection of the 28 phenol function (stage i)
by a benzyl group is effected wth a hal ogen derivative such as benzyl

brom de in the of . a base such as potassi um.carbonate (K2CO3) in a
sol vent such asp{)%l%?%t%ﬁ%:'(f’d?o gpie?fe}ﬁc?r@npr VIFH%OTB%}[W r%ﬂyé?rﬂevﬁré‘f‘no;t he
trifluoronethyl group (Eur. J. Org. Chem (2003) pp. 1559-1568), carried
out with 5 tri fé I%%rogggshyl trimethylsilane in the presence of Cul and

pot assi um fl uoride %8 s0l vent such as N-net hyl pyrrolidi none (NWP) at 45C

(stage bi), | eadseither cogmopndNRARS/) whidte v aalitRs remds&it PrIepEnddhty Hf tdr

function tq _an _am no tion aredu‘jn agent such as iron at” 70C in an
oy oy

fun
et hanol  ( ECORY Pl pityh &tV ongs (e rerivathciha ifragen aten e whichdi ne
deri vat i ve theg drk ptthhetienBhsorgimamser@nihgSANDVEYER reaction (stage Vi). 10In
stage (iv), a reaction of netal-hal ogen exchange effected between conpound
(XIT1) and i sopf &by NERIgHEs efine fllBvingdomus:vgCl) at -50C in a sol vent such
as TlI-1F, followed by addition of triisopropyl borate, |eads after
acidolysis with an acid such as HCI 5N, to boronic acid (I1X). 15. The case
when W= C Protection of thefZ-%hl oro-5-iodophenol (XVila) by a
benzyl or paranet hoxybenzyl group as, desqyj bed in stage (i) leads to the
i odi netgderivative (XVI1) which can be nveMged: eit her, in stage (iv), to
boronic acid (1 X) as descri bed previously, 20or, in stage (v), to boronic
ester (XI1) by Bleodp2dmgreseatction with 4,4,4' ,4' /5 /55" ,5"-
oct anet hyl- 2, 2 -bit-dicgﬁabor oéane in the esence of . a base such as
pot assi um acet at 8 NKARE]S AHAR9EA £ e UIFCPEIPYh tUbE @relps 3 FrkeRve

(1) such atem|RAGHE Gotpps )1, ardR2a86tngNte ShiLtasoiidoftiah sL100C.

25A tﬁr natively, aR§uba%u of cpngound of formula (la) according to the
presedt invent? 8nRTRA %P‘Bﬁffﬁ" RPe i dientaEbep tom 9 vuthbey senatarbed. a
nucl eus, v@sioplkepoes (such &b eydiohd: by chp¥pt)s EheRIaMantyl, said eRARDSRbIPN of
2, 6-di net t’boxr}égeqzal lge%dgt &% ,2-C§anoacet i g\f@iﬁi d ést age i) in'the presence
of armoni Ui e ¥ RPNV ESHUFIJR PAYEPNSAS Ay, i R eiga DY HE I BRPBY 91QYP of
30a sol vent such as toluene, leads to derivative (XX). Derivative (XX) is
then treated with dii sf?j]u‘%‘(ytal um ni um hydride (DI BAL-H) at O0C in a sol vent
such as tol uend "RiEcEFde yde thus obtained is reacted (stage H with ethyl
2- azRdo acetate at -10C in the presence of a base such as sodi um et hoxi de

in a solvent sugh as ﬁthanol to obtain the diene éXI X). In stage (H ),
treatment of di NEXPSCCRPPHN ?9‘305}’1 i Eﬁdgfﬂﬂt'ﬂ ave |pYi nptably FISFERR Rauch
as DCM eadslovingaaatgdupbeny| phosphoranyl i dene (XVII11). Reaction (stage iv)
bet ween derivative (XVII1) and the al dehyde (XVI1) in a solvent 29 such as
acetonitril e | @dl8:{4vhare-Bd3tyivkiysmionpraposyipberat}-206E of an i nternedi ate

act S nat % P | b
brocese. to. t nanSpReRARLRGKE B R GAAby BRaIBRC SRRORIL BOH ™S, = P
M TSUNOBU r eactY®Rclilgtidege v), saponification (stage vi) 5 then peptide

coupl 1 ng ( SLage-(Ye(J-cHBRLSIDRMBIGINANSbY b SEIRIE hefid, 8RRl i ed o
derivative (IV?% IFad to the conpounds ‘of fornula“(la) according to the
present i nvent MEHYANENYEREa2-1Icarerrylamiiercyclobexanasatposylicmcibar at i on of
the starting coypothisiie 10 the internedi ates and the reagents is not
descri bed, the mrercially or are described in the

r.e.avail abl
literature, or()égﬁtséfﬂﬁa{?lc\bgﬂr '%E,[g"zd'B@tkﬁ’ﬂae"ffagg’ﬂo%E]GPEW‘WQS'{%4“rret hods that are
know30Oby a perdimetrsidHehgidbyiridint hell@rbonylamaib)-Beheiret2/ ddatdid 409 COP W W =
cl, CF3 32 S%P@ch‘?‘oridgx X1 ) 1l in 1) D BAL
»  1-({[6-{4-chloro-3-[3-(dimethylamino)propoxy]phenyl}-5-(2,6-difluorophenyl)pyridin-
2-yllcarbonyl}amino)cyclohexanecarboxylic acid hydrochloride
*  1-({[6-{4-chloro-3-[3-(dimethylamino)propoxylphenyl}-5-(5-ethoxy-2-
35 methylphenyl)pyridin-2-yljcarbonyl}amino)cyclohexanecarboxylic acid
hydrochloride



2) N3CH2COCOEt / NaCet 33 The follow ng exanples illustrate the preparation
of sone conpounds according to the inventiison. The nunbering of the
conpounds in the exanples refers to the table given |ater showi ng the

chem cal structures and physical properties of sone conpounds 5according to

the invention.-Thq@{ztbmwotmﬁtabﬁaﬁ'@w go@dx?dhé J-skp@ACEt hyl acetate 10

AcCHAcet i ¢ aci d O Bi s(tri,. am de | 'Car bonyl di i m dazol e
Cul Copper i odi de PORIOPY ﬁé’ﬁéa%@@% QWﬂ?%QQ%ﬂ'W% hydri de

DI ADDi i sopr opy! laszctuchhlmrdboxyl at e DVED net hoxyet hane DMFDI net hyI f or mam de

DVSQDI net hyI sul -et hyI

car bodi i m de hydfgﬁ ori @%&H@%ﬁ rﬁ'nﬁﬁ%ﬁo&])%wﬁﬁf%&?ﬁ%ﬂf’ ric acid
K2003Potiassi um caetiwiphcey2sidtnepdcadsylamicetaheXaRosFmtgksaaidn phosphat e
or tripotassi um gwispaehosphat e Na2CO8Sodi um car bonat e NHACI Ammoni um

chl ori de NaHCCBSoﬁl um bi car bonat e 30Na2SM™Sodi um sulghat e
NVPN- net hyl pyfr ol 1fvorderedds 4 dimethylamino)propoxylpheny}-5-[2-methyl-5-(1-

dloPf)[1,11-b 1 di
17 b o E‘é‘%ﬁﬂ"%ﬁ"&‘?ﬁ?‘i"d’& e st g7
35Pd2(dba) 3Tri s(éﬁ & ¥ deneacet one) di pal | adi um (0)

TBTUN- [101H- Benzoit-{if Ga{zmmolew[&w)r(emwmmq peoporgd phetyiyg-1odeierb-aN2-
TEATY 1 uor oacet | oot o THEr SRR I o P e AR Aerpipagyio aci
Exanpl el: 1- ({[ 6y4rochipade- 3- [ 3- (d| met hyl am no) pr opoxy] pheny1}-5- (2, 6-
di met hoxy pheny Oaysdisenro Bis-adiRemylahfid)pRbEXIh IS SaNEcAr boxylic acid
dimethylphenyl)pyrazin-2-yljcarbonyl}amino)cyclohexanecarboxylic acid
15 hydrochloride
= (3S)-3-({[6-{4-chloro-3-[3-(dimethyilamino)propoxy]phenyl}-5-(2-chioro-5-
sthoxyphenyl)pyrazin-2-yl]carbonyi}amino)-4,4-dimethylpentanaic acid
hydrochloride
= 1-{[(6-{4-chloro-3-[3-(dimethylamino)propoxylphenyl}-5-[2-
20 (methoxymethyl)phenyllpyridin-2-yljcarbonyllamino}cyclohexanecarboxylic acid
hydrochloride
= 1-{[(6-{4-chloro-3-[3-(dimethylamino)propoxylphenyl}-5-[2-chioro-5-(1-
methylethoxy)phenyl]pyridin-2-yl)carbonyllamino}cyclohexanecarboxylic acid
hydrochloride
25 = 1-({[6-{4-chloro-3-[3-(dimethylamino)propoxylphenyl}-5-(2-chloro-5-
sthoxyphenyl)pyrazin-2-ylJcarbonyl}amino)cyclohexanecarboxylic acid
hydrochloride
. 1—{[(5-[2—chIoro—5-(dimethylamino)phenyl]—6—{4-chioro—3~[3-
(dimethylamino)propoxy]phenyl}pyridin-2-
30 yhcarbonyllamino}cyclohexanecarboxylic acid hydrochloride
»  1-({[6-{4-chloro-3-[3-(dimethylamino)propoxy]phenyl}-5-(2-ethyl-6-
fluorophenyl}pyridin-2-yljcarbonyljamino )cyclohexanecarboxyiic acid
hydrochloride
*  1-({[6-{4-chloro-3-[3-(dimethylamino)propoxylphenyl}-5-(2-methyl-5-
35 propylphenyl)pyridin-2-yl]carbonyl}amino)cyclohexanecarboxylic acid
hydrochloride
" 1—{[(6—{4-chIoro-3-[3-(dimethylamino)propoxy]phenyl}—S—[Z—(difluoromethyl)~4-
methylphenyllpyridin-2-yl)carbonylJamino}cyclohexanecarboxylic acid
hydrochloride



(conpound No. 12) 101.1.(2E)-3-(2,6-di net hoxyphenyllacrvlionitrile Add, one
after another, 1.13 g (14.7 mol) of ammi um acetate, 40.4 nL (500 mmol)
of pyridine and 31.2 g (367 mml) of 2-cyanoacetic acid to a solution of 61
g (367 mmol ) of 2, 6-di met hoxybenzal dehyde in 360 nL of toluene. Reflux the
reactlon m xtur I ; [atnlﬂﬁz RlHERER ML e fid Q@ope in
Dean- St ar k appa(r%a{I(g Chﬂjﬁjg {4]r§ﬂorﬁ %S# ution OE 8%@6 émﬁ&en% aﬁg
pyri di ne and refDIPWd'a'@aVWPaﬂéﬂnyll@"nWO}WC'Ph@aDé%b@tyﬁ? Reig hiyaioghlgede After
concentrati on UﬂQﬁB aﬁﬁ@@%ﬂcﬁ!&ﬂﬁ@-ﬁ Rhm'é@wkﬂ@nﬂﬂb)ﬁn’ﬁﬁo yﬁﬁ'ledyl?-sl(ﬂ -cBRPo-BL Of

di chl or onet hane ssive of 1N HCl, aqueous
sol ution, 500 n€ f<v M?ﬁa’fw 8&11% gnyé}am{q Wﬁogﬁxagﬁ&?w@lﬁ thate (Na2003)
and 1 L50f wat ehydra€hiorfet er dryi ng over sodi um sul phate (Na2SO4) and

concentration u J educe. S

(2E) - 3- (2, 6- d| e ﬁ'ﬂ%'}?y? ?tﬁ}‘.’am\,\gg}ﬁlﬁ%ﬁﬁ%”%ﬁ%ﬂhg’ﬁ +%5i%wn oi I, which
is used "as is" methyﬂdmenyi)pyndmt%gkarbangll}ammo&Q%hexanecarboxyhc acid

251. 2, (2E)-3-(2y, )r(;;qrgé oxyphenynacryl al dehyde Add 355 nL of a 1M sol ution
of diisobutyl al um nium hydride (D BAL-H) (355 mmlz( in toluene to a
solution of 61 & {[@Q‘ECWI'?) [%&dlm@téylaw(ozorep@wl%@ﬂﬂ §rkERpropaenIRYAfiTA-1 e i n

600 iy pf anhydm}z@soowﬂ}émlﬁe)éaaﬁﬁhta@é%r@@@n@9@1&1ﬁgidrb@hi&@e mai ntai ning the

R R L e e e A e

dr opwi se, 170 gmethyihhemplpyridif-2an)cacwenlisniscicudiolExanécashbpliciacid acid at 10
.% Stir the ﬁ@@%@%ﬁn for one hour, then filter on a celite bed. Wsh
the filtrate wit of water then dry over Na2SO4 and concentrate

under reduced pt-d&s{frehlorpakis-dpnathdamiseimioroxyhanies§-2-pethoetbexydéy 35
?ggu]::ia:jst S{ elsg ?gé!h'y!pﬁ@nﬁﬂ{fhmﬁlaz %Hﬁﬂoﬂﬂ}%nhacmexéﬁ&%b&@%% ration under
(2E) - 3- (2 6- di n@{dfﬁfi’%ﬁ@nyl )acryl aI dehyde in the formof colourless oil.

35 Yield = 66% 1-§(63{4EHrb-3-[ d|methylammo)propoxy]pheny!} -5-[5-(methoxymethyl)-2-

NG sfhé'svfnvﬂs\ﬁ“%f? SRR BRI Rdare hEAIRGicadd AT P Se.

di met hoxyphenylf)yamcylloatielehyde and 85.7 g (664 mmol) of ethyl 2-azidoacetate

in 20Q,m. of aﬁf&éo «F%”[@' %ﬁ%&mérﬂina g?&&c%jf%nﬂ,{] 5 R (537 3 ol ) of

sodi um in 500 kept “under argon
mai nt ai ni ng théﬂ%téﬂﬁ)@%)t Qh@ﬂnym'Zj}@GﬁrbAf‘Y‘l@fmréq}FWQW%a%ﬁtcafW'q%94

stir the reactigargshitigge for 15 h at RT, then pour |nto 600 nmL of an
aqueous sol uti on f hI oride (NH4C r filtration
on a frit antl riw {ﬁd;r’%o? r?fu@ (Fmsgylapin ((:3}\‘ WQPEGT i}k%’% ﬁg eci pitate in
600 nmL of DCM rﬁﬁtyylwﬁbxmmpﬁm% Qqncabbmw}tamlmwohegmcquymm e,

whi ch %eads to 4§ro 9 O[et hyl

( 2E, 4BY- 2 azi do? ?5] B-di met hoxyphenyl ) penta- 2, 4-di enoate in the formof a
yel | ow sol i d= ﬂS{KﬁdH@hbr@GfJ{@—lw|p1e(l'®)armnt11@83poxy]@5emw}|-5 -[5-{cyclopropylmethoxy)-2-
(2E, 4E) - 5-( 2, 6- pmedg fdene) am nol pen-
t a- 2, 4- di enoat enqjééw WM@N%W&%@@&I‘%&@%]}E!U“ #Og‘ﬁgg%%@%%

(2E, 4E) 2- azi d@¥®D€@0@%| met hoxyphenyl ) pent a2, 4- di enoat e (16 5 mol) in 60

nL of DCMt 0. a15qbUkicAR:RE-[4(Piheth a%@gFB%ib’x AEmAis-pheeyypbosphi ne in 40
nmL. of DCM Slrs(ft{{hl{ rCea{:tlo%(mftgge n?}g )p nl%lk Pil goncetrate under

reducé@i pr essuPEPOSANEYIRYdife2 vl B‘fr};ﬂ)?‘}’é&)hﬁﬁa”ﬁ?@ YI§3G% opr opy |

25et her, then hidrbetiogde a frit and rinse with 50 nL of isopropyl ether,

gi vi ng 7.9%01;2 ﬁhg%/l | , :

(2E, 4E) - 5- ( 2, 6241 et AR Rem{ANe Sy @R YRERIWRBE BT €51 i dene) ani noThent a- 2
, 4- di enoat e i dintdileoxfyphenydpyddimitileaohilthmio e?,d-dihyaidd Nipdgney2-carb@ylig0

1. 5. Et hyl ,

6- (4- chl or o- 3- ﬁygroxyphenyl) 5-(2, 6- dlnethoxyphen ) pyri di ne- 2- car boxyl at e
Ref | u36 a sol*ut it ¢fi5-o4-coB4343- (dlmeﬂﬂmaln)m@br@phﬁpheny -(2,6-

(2E, 4E) - 5- (2, 64 A Alcarbonyl | t boxylic acid
e T hemt ahod e IORRE M 22 carbonytapinolgydopenianecarboxyipacid

mmol ) of 4- *352- (ﬁ@r{‘bﬁfaor@-m%%%?m TR QeropasyIPheyB-(R6-of anhydr ous
acetonitrile f%e%xpphe%t)syncﬁmly Béh’bbﬁylﬁﬁmn@)@ﬁ:?@@[ﬁ’zr@ﬁ]ﬂebt@ﬁe@&ﬁ#bcb)@'nc

m xture under reduced préssure and purify the residue obtained by silica
gel col um chr&HatYEPEPPAS el uting with a cycl ohexane / ethyl acetate 36
(EtOAc) gradient fromO to 30% of EtOAc. After concentration under reduced
pressure, we obtain 2.4 g of ethyl

6- (4- chl or o- 3- hydr oxyphenyl ) - 5- ( 2, 6- di net hoxyphenyl ) pyri di ne-2- carboxyl ate
in the formof white powder. Yield = 41%5Mp. (C) = 182

1. 6. Et hyl 644-chl or o- 3- 1. 3- (di et hyl am no) pr opoxyl pheny1}-5-(2, 6-



Yield = 91% 1. 7. 644- Chl or 0- 3- 13- (di met hyl am no) pr opoxy] pheny11-5- (2, 6-

25di met hoxyphenyl ) pyri di ne- 2-carboxylic #id Add 3.16 g (56.38 mmol) of
pot assi um hydroxide to a solution of 5.63 g (11.28 nmnol) of ethyl

6- { 4- chl or 0- 343- (di et hyl am no) pr opoxy] pheny11-5- (2, 6-di net hoxyphenyppyri di
ne-2- car boxyk atre{[sq:x%&ard:r&[s)(dxrﬁétﬂwamRef);brugsoﬁquehﬁpsl(z en nixture for 2 h

and t hen concent er. .r .Take up the residue
obtai ned in 10 tﬁowggqy?)pyrcgﬂir@ ggﬁ?’@’ I%ﬁmg% 5 nm (56.5 mol) of a
I N HCl aqueous slef{iBt{t@hloroFB¢3 Mmeihplatrﬂtﬁcepmlpbw]p‘redyﬁ}—ﬁ -(Rirhétayipderohpwidin-2t and

rinsed with 2 x ed pressure, we
obtain 5.25 ¢ of's/ﬁga %YE}%WY}%%%TQ%%% ¥¥]§%C’r¢o ﬁh‘)}h@g}j phenyl} 5-(2, 6-
di met hoXypheny| )3p(3\?[ﬁr{d10h©rcﬁ3-rﬁ%tfdw&§hh/iamIFHdD@pDW]nH%yF}-ér(ﬁzﬁof whi t e powder .

35Yield = 100% MiRe fie ncﬁRZ- Jcarbonyllamino) 4-meth Ipentanoic acid
1.8.14.11.644-Chl o p %@Ey y]a og%}ro poxyl ph e%f/)} 5-(2,6-

di met hoxyPhen'Yl)3rf§If51{‘ﬂh°h|9@ i3 @PB@M?W@PWB?’@%%W&Q%@CM boxyl ic acid Add,
under argon, O. H#nétho(y@h@l)@idld -20Ajcatbbsg 14%%)’1&/@013&@0% 409 mg 5

1.28 nmol) of of 6-{4-chl oro-313-
Edl net hyl aan no) yﬁgé%‘(ﬁ‘]"lﬁﬁ’e% J‘@ewa@'r&(}ﬂ@w& H)é'ﬂg[l?@n di nfa 2- carboxylic
acid i¥ 50 nlL oflingaiiygploaryl)Pivein-Ryllpabahylamindidat! H-indhald3eyl Ruitarmicrapidunder
argon, a m xtur exane- 2- car boxylic
aC|gd and 0.18 [60%1'—%%10[%%%%% 8 %%ﬁ) oﬁoxﬁﬂh Hﬁﬂ?ﬁ' yl) acetanide {BSA)
in5 nL of anhydmﬁtﬂ@m@@wﬁpyrﬁm ayﬂ@rmi}amnwhenwacqma@dm xture has
di ssol ved conpl gl gh-ya-cKraels-fHRim&hpkin®d)bepddyiphehfnsadd-it to the sol ution

of

6-{ 4-chl or o- 313d'(TI:ﬁ”FPé‘VFPPﬁ”é{HPW6’j'b?dﬂ?ﬁf?ﬁ"vyﬂ}ﬁWi? yelebeRIPRRIAORS B henApyri di
ne- 2 car boxylxi 0163@6{ihaﬂcbnoxﬁawe(dlmth)haFﬁBﬂSQbroﬁchﬁiheSj?!} -6q2Bg for 18 h at R,
add 10 nL of Og ah%ue ﬁlona continue stirring. for, 3 h. Then
di stribute the reac Q?y” et carllzrc]an urrmenod?ycg 3 nec?rbﬁf(g,&ca/cec{ her 1:1
and 10 mL of *walNd[b- {4#'&111{‘:@@ SeR(diaethivtaminelpreraeylpbenyl}-262.&queous phase again
wi th 10 mi of lahefRgieRlMffiaM Al Weboo A BEbRGIoRE ML Gnphases, wash

with 2 x 10 nL of wate concéntrdate under reduced

pressure. Thé&n ’ﬁu’ﬁsr{ﬂy?h‘ﬂ'i%3 ?'H\?@‘W‘P@P@Qp@éﬂﬁﬁ%@@ A& (RP18) eluting with
a 0.02N HC / agekowikigtehel) namh@wqcafrwdam}@/mtethyﬁs@@%ref acetonitrile. After

conentrat gncrggg@g&fug% PSS BRI I YRRLLARM . e obtain 106 m

20( di net hyl am nibypthopyphehyplpenyihi2-gidaiddrytami fecteyriahEmet -Byrbbgilin a2id
yl i car bonyl }ammyg? &)%lr? exanecar boxylic acid hydrochlori de in the form of

white powder. Yre (© > 200. M= C32H38CI N306 = 595; MrH = 596
251H NMR (ppf ?dﬁiﬁdmdorm@e(W@)hylpaoemlr(%yl)%ﬂphemy!s@ (28; 1H): 7.65 (d, 1H)
7.15 2H); 7 H: 3.35
(s 6%)5” 5 TE dlrgéthﬁﬁ/phéhg!)gyﬁdlﬁ gﬁ:aa bUF%%arﬁmé%d@ﬁ'wn?aHb +2- §ar§§xiﬁ15 90@55 (m
4H); 1.25 (m roch oride

Exanpl e2: - ({ [ &-(8-(Ehhor@sIa il itiyetnb progms) protaced. méﬂw%éhe‘iry()@yr@w
30di et hoxyphe%lég {cjlﬂﬂ %@%ﬂ% R% %%ae}gg)xy% ac:g}lwydroLr%onde nonane- 9- car box

ylicacid hydro
2.1.9-am nobi cﬁe(l{[ﬁ{{&caloﬂo mﬁz}(mme%@+mnd9)@mdoky]b5er@ﬂ -5-88metiytphieoyi yotidag-( 21. 7

nmol f bicycl r the reaction

m xt L?fée) for ){8 yﬁéa?@g,@éelnﬂ%)len adﬁg}? %Ea?b?) %I\?% !E}dgﬁl’(shloirﬁ?om a solution and
heat the mi xt uld{[ag#ichiofws- [Zk(d]mathymO)ed@b(y]ph@?yi}fﬂ (R%on to RT then
distribute in / &Sﬁc ution.
After extracti d%tﬂ&gﬁﬁerﬁ@ﬂ:@%ﬁ?ﬁ}‘d ér%oﬂ%l(}ia?ﬁhgmfatd %Hgﬁt%g%uﬁ_é W%’?gr dry
over Na2804 andy@eefiteifter at e under reduced pressure. Take up the residue
obtained in .502@@? Cl%,ta,eg [qugﬂhg]@efb“g,heﬁf,[ cfy@fphén -Bype-with a gentle stream

of hydrogen chl ori | ter drochlorid us obt ai ned, wash with 20
nL of3%t her andimfi @WPW@WW'Q@O’”H@" BT‘VE”T“%)aH?’%?W?Be8fcwg%?‘ﬁiijat ed
aqueous sol ut i pydredhiddaCO3. Extract the aqueous phase again with 50 nmL of

oy over a3 oo e nbpen B ARt B R Pt b ey Bl oprarn 2

1. 889 of 9-am yighrieyellatidoRdiinotmeeBemankdiniatidi Hydrdchlotide for m of oi

Yield = 52% 152. 2. N- (9- cyanobi cycl 013. 3. 11non-9-yl ) benzam de Add a sol ution
of 2.37 g (17.17 mrmol) of potassium carbonate in 30 nL of water, then 1.37
m. (11.8 mml) of benzoyl chloride, to a solution of 1.889 (11.45 nmol) of
9- am nobi cycl o[ 3. 3. 1] nonane-9-carbonitrile in 20 mL of THF. Stir the
reaction mxture for 1 h 20 at RT, then distribute in 100 nL of a 1:1

m xture of DOM wat er. Wash the organic phase with 50 nL of water, dry over
Na2504 and concentrate under reduced pressure. Solidify the residue



35Di ssolve 3g (10,44 mmol) of 9-benzoyl am no

bi cycl o[ 3. 3. 1] nonane- 9-car boxylic acid i #g200 nL of AcCOH and 50 nL of 6N
HCl aqueous solution, reflux the mxture for 18 h and then concentrate
partially by distillation of 150 nL of solvent. After cooling, filter the
39 reaction myxtures an IS 1Al (Y A T of | N HCl
aqueous sol uti onyh}{?%?ﬂeeh@ozjf {Ble(:awiﬁwg@ﬂilggﬁ%égkggnn@r%{%bt gﬁghcﬁigus phase
and then treat iY)RFdpwr-glsaionlaminoRdanariane-2sarpvismdst hs@@@%lqrid@m to
adj ust the pHst og-pfei4-Eribrbey L@ ARYIARINSIrshbdDpheRNest Dbt at ed, wash with 3

x 50 mL of water .angd dry under. reduced pressure, whjich gives 51.889 of
9- ami nobi cycl of 3‘?"3‘9%0 élg@’-”é”d“r'g'éﬂﬁﬁﬁ“?cg‘y %mﬁ'oﬁr?yfﬁ@'%é ANate-RREnexylic
crystal §. Yiel d si®BldrddHor(de) > 250.

2. 4. 9- ({f 644- Chl oF0 3 42-( di get.hyl am.na) proPoxyvi || -5-(2, 6-

10di rre§ i\oxyl pg;né\}r{ 5@5:“@?%2[53F'Fﬁ‘é’mﬂ@%}f)ogﬁ%‘ﬁf?ﬁeﬂ&@%g@o#3. 3.( 11nonane- 9- car bo
xylic acid hy- dfivethosynhéayfycidined-piparmnyhemime)adeciadizse2i-dagbxylic asidnpl e
1.8, starting fr ; 0.85 mmol ) of

6. {4 chl or 0. 313. it na) pr opoiyj pheny11-5- (2, 6- di net hoxyphenyl ) Pyri d
i ne-2- 15car bbxﬁ"{[@'@cqhér%rﬁd3‘i<1'87%®”§@ﬂQ@T%%Y]Phwf}@-4"blpyrldln-6-

9- a.m;c _ncpoit cycl 0[rg:)aarbbﬁp?ﬁfnﬁ;{}gdé}ﬁérhgﬁfé/-Eitc@r@&iélgoﬁmlﬂ]f&ﬂro(rias\éeE Z e- phase
purirrtication an P 111 Z (0] 0 aln R0 O- -~

Phl or o 345 ( o meclrr B A B BRSSPI B e R HORY By ppyr i i n- 2-
yl i car bonyl } am yb¢drbomdlaoiirdy}3dskharaase2-carboayilkaxid hydrablotidaydr ochl ori de in

the f f i . I =419% ; = 4 =
632; M e\é\gl t\:;[({agmi';@ﬁﬁ[ﬁg’@%ﬁiﬁg&&@ﬁ%@ﬁ{ef%%ﬁ%% %i%lf{”\grg’%o (d,
1H): 7.80 (d, 1vicarbeuipminodigymethypsnigsoicerld; 7.05 (d, 1H); 6.95 (dd, 1H):
g- Z?l(gs ( %H) ;1-6ﬁbs&ﬁs({hqch%k&-'a-[é(oﬁﬁe&@lanﬁh&)bro%o%pr(éﬁyl}%%h%éth%pﬁ@nﬁ)&yricﬁﬂﬁ-ﬂ :
RS L st el

i Xyp {4itilord- ) byar -
30hyd hl orid 1 . .

31 Bt ﬁ§| 6? 4 chl! C?a@@@“i?%@?wpﬁéw?}ﬁwa? RYSOPH9UR | phenyl | - 5- (2, 6-

gi Enj,t hoxyphegy_L?ﬁﬂ@ﬂ@bﬁe@-{%ﬁbm&ﬁyﬂygeEicBr52-)d1)ethomﬂplmd«y9{5~(_2— oxvl at

- - or o- 3- Y= - =~ ¢=:galr DoOXyl at e
in 2. gj@lm_ of an%%ﬁoiughﬁﬁhél& "g%}at?%&ggg @ﬁg)%%g%@ n)a%%e‘rrggﬁg%%.c'aAftery

di ssol ution, adWdPBPidge, at 0C, a solution of 0.24 nL (1.09 mol) of DI AD

in 2.5 nL of sanhygh- §hIJrHFS—[25(1i-:’ﬂGthS/f&:ﬁ)erri@ﬁcﬁ-yigé!hdﬁy]ﬁhléhﬁ}—giéz-m, stir for 18
h, then take up |QW§§ e nlzgqgghase_ successi vely

of Et0Ac. Wash th or ga |
with 20 nL of a"§ 8&@5@{0@6@%%99“&8@8*@05“%8%8% BPHERATE ( NaHCOB)
then 20 nlL of watdeschickicker drying over Na2SO4 and concentration under

reduced presgure, DU ify. [ bt gi i .ca col um

chr orrg ogr apﬁy,fgpﬂﬁﬂgg{gﬁ ‘{?'ﬁ’"@%@&gﬁ% p%é’ﬁ'%éﬁ@ﬁorg%aegiygﬁ?er\‘yrgggﬁﬁ_zﬁ_ to 20% of
met hanol . Af t ermeibiobenytlayiidn-2urijderbongigaroind)ademssiane-2-casb@pliaacid 250 ng of
et hyl 6-{4-chl - =
10net hyl pyrrol ?{(yieﬁq%g%%(e)xy] he‘nyla- 5- (2, 6-di net hox ghen%/I ?pyri di ne- 2- car box
ylate in the'f@r@ﬂﬁo{ffiwlqr@-%{géﬁwﬂ yﬂ@ﬂ%n0)prOpoxy]phenyl}Y -(2-ethylphenylpyridin-2-

3. 2. 2- ({ 16- { 4- Ghbaben@rkidnamBEanbRan e 2LéLbdkyRe ¥éid B¥HdRhSMEL} - 5- (2 6-

15di hoxyphe Ypyridin-2-yl| carbonyl | am no)adanant ane- 2- car boxyl i caci d
hydr (r)ng(ﬁul ori de %&@r{ér%‘gﬁr?& @ﬁé‘”?é%?ﬁ”f”i%%@ﬁ’%}%@mu'@'éz“coupI ing steps
described in e>(’ﬁiilﬁpd>re51elhy?)pﬁék@l]{l)yrdeiﬁ@sﬁﬁ;‘éﬁﬂoﬁﬂ?e}min@baémb!ﬁlgnéQQ@rl?cﬁ@lié@oiﬁ0- S
mol ) of et hyl 651{04H|Ch£j oro-3-[(1-net hyl pyrrolidin-3-

20yl ) oxyl pheny1) - 5 PE,%- di met hoxyphenyQpyri di ne- 2- car boxyl ate and 100 ng
(0.51 mmol ) of 22{{&x#wdbedatd B ané e painEiby lahdndoriodoxyheheoll-g-(@- 160 ng of
2-({[6-{4-chlorg; - - . S

(il et by am no B M R 24 R AR BRRYS Fisgear .

yl i catbonyl } anhyapaldlanent ane- 2- car boxylic acid in the formof white powder.
46- DVEO,  400M )b L T e pb T A g T 2005 o oy
7.05 (dd, 1H); (Cza'w'9%'ykaminq)Pblf-,ensfﬂp%di(l@,—yl)zsﬂyb,onw]amn@h@ﬂammt,engzmrtqcmylitzHyi@f 3.50
(s, 6H); 3.15 fyArodthrde2- 85 (m 3H); 2.55 (s, 2H); 2.2-1.6 (m 14H. 30
Exanpl e4: 2- ({[ 6-{4- Chl or 0o- 3{ 3- (di net hyl am no) pr opoxyl pheny1}-5- ( 2-



met hyl phenyl ) pyri di n-2-yl i car bonyl | am no) adamant ane- 2- car boxylic acid

hydr ochl ori de (conpound No. 18) 41 1

4.1.2-(benzvl oxy) - 1-chl oro- 4-i odobenzene % suspensi on of 300 g (1179 mmol)
of 2-chl oro-5-iodophenol and 140 nmL (1179 mmol ) of benzyl brom de and 195.5

1415 mol ) ,of , aphy ; i b d DVF
P tirred tor s HTar g AR TR R ettty SRR GHE s
t hen distributed 1YHC$bQﬂMb]fBW@Qymloéemmmﬂyhcmcpdthyﬁmchmhée organi ¢ phase is
washed with 2«x {ge- gtcﬁ{@,g)%rs(g ﬂﬂflé?r‘(lﬁ{))ph%f?ﬁ@éherﬁ/ﬂ@ frated under reduced

pressure and the residue o ane W thus obtain
3769 of 2- (benzylHgpyP TBMPWCBDZY']P@TQ@B@WBW@CYQ*PHSH@%defCM ge powder .
10 Yield = 92% Myﬂrc(cﬁ])onae 72. 4.2.13-(Benzyl oxy) - 4-chl orophenyl | boronic acid
15Add dro vvise f a solution of iPrM 2N in THF to a
sol ution gf @[6?{%7%'? %T?%%’ YRR TaBLY] ple“é/mSo(lenﬂthV'BE@B@ﬁ!@m@'zr n

t1 2 L OI anh;t;d[ Qﬂsarlﬁbiﬁ/f}anﬂim)teaa!gwﬂoaﬁcbﬁ%rjtq moedaoa{mc-a@%ydmhmntabm n? thet
enperature bg 0G. w t he, reac e toreturn to
-10C and conti n\g?ﬁp% 14{50 aﬁ? O[%(H HANRGPrPY 5%% #m)l ) of

triisopropyl bomﬂévha‘myl)mtdm-i Wkarw}ammowxnethﬁpemamm acic hgdrovhlgride20 to

RT. Aftgr stiwri i ) sQl ution
of HO 5N, then 5}19?&%?“@&?3 PR R A MR R RREL T
2 x 1 L of wat eV CaIpPYY 9@F”Oﬂ@?wtw&cﬁé%@ﬁﬁﬁ'ét@df@ﬁhﬂ@ﬁd@ educed pressur e.
Sol i dify the w egi(ffe-es-ahibai- w(duﬁetagaﬁmﬁbutw}ér%rny% -(@-rhdthipRdHn¥asih-gi th

pentane. W\ thus 113 X orop%eny oronic
acid in the formcglrbm&y 33'81“?8 an?ﬁ?%’ﬁé"yﬂc%‘@% rﬁc de- 143
(deconposi ti @n) 2-[46-Bt- W@d&y@ (2-piperidin-1- -ylethoxy)phenyl]-5-(2- methylphenyl)pyridm—2-

643- | | ate 30Sti
Solut ion ot 378 s “Wf@“‘aﬁﬁgf%@% P RS T e
car boxyl at e &nd(351-3g{If146nkerrb3-tdimpthylapEmptopryipnyiissiZephenyl ] bor oni ¢

acid in 300 nL ebkthapnRx 8 t hen
add 63.89 (196 i %ﬁ’géﬁ%ﬂ%@sé@ﬁ%‘éﬁ sty R Re: ?@rg@élia 1) of
r |

n
Pd( PPh3) 4. Stir< A RYGipd -Hefhopprhienyd 5%@6&%@?%)%@"1 éool to
RT, then di strlytb}loafbonyi JemihoJatiareadtand-BtddAcoddicladid Kydibenl&hie and 1L of a 0.5N

Tethe? 11 moa et B R R RS B e bt o S0 . of
wat er. After drw}pw@owm:maamaraam émadmchaamd)hydnmlﬂmdeeduced pressure,
take up the a42. {rpcrgeﬁp &ﬂ&@lgeg%mtﬁﬂus o &V\Z@%”%?%ﬁhg?’%% ane./ DCM

filter and wash Wt pentane
613- (benzyl oxy)yaereaAMgR Hmféﬁ%nargamﬁzap@my'mﬂd@dzocwﬂboxy| ate in the

form of yel |ow1ch[lar{e-oaw&13q3 (aﬁh'l@{r'@flamﬁé”) %ﬂpﬁ&)yi}ﬁ 3 ethylphenyl)pyridin-2-

4. 4. Mgt hyl 643- - |
fli t'rv? Iﬁor 0msg/ﬁené@ﬂxﬁ@ﬁﬁmy&ﬁﬂ?%@e%p%@,agg@yd@ghl%,@p 17.7 mL (126
nol ) of TEA t 8-(d6+i-xhiore3g3-(B8eB9ablifs- ﬁmkﬁyimépd@}phyzhysﬁsi(ﬁ

(benzyl oxy) - 4- chl, 0 ri din arbx | at ,|n 200 nL of
DCM The mi xt uir:r,é% sso?@ye‘;sﬂhgfzagz I?‘VX/%@’] gacfa(gq)s'rﬁ%wet% r@@?%'ﬁ@é?d argon. Add,
dropwi se, 19. 4demct(qu® 4 mol) of trifluoronethanesul phoni ¢ anhydri de,

mai nt ai ni ng .t hqenﬁ@@gﬁlg,toug 23 @iﬁm@tﬁwlaﬁmoﬁémﬁ %\gﬁﬁef%%@% > 4R _the reaction

m xture in 300 wat er, dry over
Na2SG¥, then cliserftanibryrigingy!] Igasberydamprasginhexameaitioxylidresid esi due

obt ai ned by chr@mgigigaphy on a silica colum, eluting with a pentane /

Et OAc gradl ent fromQ to 30% of EtOAc. After concentration under reduced
pressure, H{E [12 -Chjgros3-i-(gimetay Ayinodarapepdrieyy b2y(R=chloseior opheny1] - 5-
{Ktrifluor omatmyﬂhbsthphﬂU‘mlnh@Qﬁ%lmérrtb(myr}gm oﬁgfc%é)(ér%wrbbiayﬁc%of ormof white

crystals. 20 Yj h %O/ol\/lp (C
6- 13- (benzylox % Eﬁ 8ropheny11 5-(2- nethylphenyl)pyrldlne 2- car boxyl at e

25St 8P a sof ut(BShS{é{[ES -25clgjofcAB [ B(dimeih)iaafinaietdiykylphenyl}-5-(2-

BT o oy laming ) B by P AP A g as oS ol )
of 2- met hyt pHe&[%f%@M@@ éddld?el’fhvfémmo]rnropnwymwﬁ} 5y-miakyIftenyDbyridim2whi | e

bubbling with ot assi um
phosphat e (K35@1§92?1yJ% %ﬁ%rgoﬁ%%%gga@ﬂ gﬁ%ﬁ% e reaction
m xture for 18 h at 90C under argon. Then 30 distribute the reaction
m xture at RT in 600 nL of ether/EtOAc 1:1 m xture and 600 m of water.
After extraction, extract the agueous phase again with 100 nL of EtOAc,
conbi ne the organi c phases and Wash with 4 x 300 nL of water, dry over
Na2SO4, then concentrate under reduced pressure. Purify the residue
obtai ned by silica gel colum chromatography, eluting with a heptane /



Mp. (O = 190

4.7. Met hyl 644-chl or o- 343- (di net hyl am no) gigpopoxyl pheny11-5-( 2-

25met hyl phenyl ) pyri di ne- 2- carboxyl ate According to the nethod described in
exanple 1.6, starting fromb5.4g (15.26 nmol) of nethyl

6 (3053 ol ) o (SLe EBb e R OB BRI b TG AP BRI Bl
30 di net hyl propaﬂl@fwwnﬁywdﬁhﬂ@ﬁﬁwwwl@@Glﬁﬁy@WOCDMFUe we obtain 6 g of

methyl 6-(4- « [6-{4-chioro.3-{[(2R)-3-(tlimethylaming) 2hd benyl)-5-(2-
chl oro-3-[3-(di rret({h fam no) {r[(o c))]y( I|oeeny M 4 rox?;pmpwoxy}f) er;y)l dl(ne 2-car
ea

boxyl ate in the ‘F‘SP‘MPB?”H Plyr'd”?‘lzé{l rbogﬂg%m'a@:)asé@aémfan?rg qamxv.@ acid
saponi fiscati on/ pl@m-cbdﬂmrm@upl ing steps described in exanples 1.7 and 1.8

respectively, g.fro of nethyl 6- o 343-
(i et hyl art nd) o Ao e Ak faed B hy e BB B 5 o and
2.389 (12.18 mmh¢thgbhén3&)w@adaﬂﬂambmn¢}aﬁaum@)abmamtane -Achthoxwe it ain 4.1 g
of 2- 6-{4-

5chl ogg[34g (di nARAOIER o) or opox wenyl} 5- (2- met hyl phenyl ) pyri di n- 2-

yl ] car bonyl | afti rﬁ?)?éfth‘ér(ﬁﬁ't{éﬁ |0120L gthylemins)eropgxiehybbi(de in the form of

whi t wd Y] 01; MtH =
6012 if PP N(I?/rR (plrﬁ]étﬁyxghéﬂ/ d%(z-@) cargglér!}amnd\fbmeﬁ&ﬁédéecgléﬂg?gflc aic;ﬁ? 7 50 (d

1H); 7.25 (m 513/?500“‘?’” ® (dd 1H) 6.95 (dd, 1H): 3.80 (m 2H): 3.1 (m
éH) ;2_ (2)_ {72_ (Cfsll :) ?1210{[,6 ~{4- cﬁ&résr[zﬁgﬁhyiénﬂﬂa)émoxﬁb?]eengg1521(-Zérn§th9lgl)1<%r%@$i%/rcl)cli:ﬁIE)r(]a&rpI e
yi ) pyri di n-2- yI &gg%g%waﬂ?ﬁ egégﬁﬂao%hfg:aq% %ﬂr?@ oégiad hydr ochl ori de
(conpound No.* 23){[(6-{4- dhklr¢r)’$+[32cﬂjmﬁ1ylaxryhta)lpeapoxy}phenyl}5 ~(difluoromethyl)

643- (benzyl oxy) 1 ﬂeﬁ@ggﬁﬁﬂ-@%?)\’:gnjooﬁ i%iﬂ&é&?ﬂw%hg&eﬁbc}xy}fé 20y Ey%aﬂogde

St | ut
6- I[g ?biﬁz§| :)'5?3)[ OH %Wr%ﬁ@fﬁﬁiel}%;@yn%hylammO)propoxy]phenyl}5(2 methylphenyl)pyridin-2-
{[(trifluoronet bu&a}ﬁdﬂmhm)&w&%h%béﬂm bEsteat e, 0.1 (1.1

| ) of 2- f b t 10 nL
o ahhydr ous 14Xt o R 4T i BB PRk P e DA T P G BP 21 e
ﬁddt 9trrg (0. OéL m}udrl_)oroff}aﬁd@db&ﬁ&x&q@l@éxa@c@ﬁod&@hd@mﬂ hydarbehi@idephos gn?
ea reagti . but e
t he m%tfure |C.n ngﬁlﬁﬁitogc;-ﬁ {1431@ ? =i dii(d%%%%b 8292‘55 Oxg]lpﬁ%nyrhé] pj @ rsa'{ér at ed
aqueous sol ut i oW)@rbamlaninoryelehexaperabrkdie acitlgrediorigegani ¢ phase with 2
x 50 mL of wat eu@awm&qﬂﬂ%ﬁ@é @ncsnw@%ﬂﬁéﬂhéﬁv@m&ﬂgﬁény}eﬂy%ﬁyrﬁirﬁésUre

Purify the 30 r ? olt?e obt ai ned b S|I|ca q hromatography el uting
with a heptane YVR{AYIRPEQIRAPD Wﬁ?@bf)ﬁy@@‘%dd?y FRC@JQ@ eAfter concentration

under reduced pf-@{$ﬁ‘>{l¢~elnlome3 -fdahéth A9 inpreboxyb Hely}-5-(2- methy!phenyl)pyradln 2-

S5 gy o) R 5 AL SL LS e S £

512 Mi; hyl 634 chl{- {33—@?'@3-3( EB- ozt drtiry laminoop o popgphenp R Ahetbylpierykppydin-at i di n
y1l) pyridin

debenzyl at i on/ 8]%13k nggﬂé )t?gﬁdr%gy@g@ﬁ%%d-%#%%gl&lmd hygr%chiongel 6

respectively” s@%ﬁt?/@r@‘%h'@m -F1x(digethylarinartippxapherdiitiy(2-613- (benzyl oxy) - 4-

ﬁg' 8][ 0%?2%—] Serl Aoy by rRiid-lyNeakb $H i De R AT RRIK bR RcaBx PRI Ak 391

56- (4-€hl or o- 3- rP’§VC(CH|°|'1‘€?hyI ami no) pr opoxy] pheny11-5-( 2- oxopyrrolidin-1-yl)py

ridine-2- cas bqpayﬁba{t@ eL{ra cﬂ"ﬁftﬁo-fSC{Bf(HlﬁfethIémm?ﬁ pﬁb@bxy phéf1-5-(2-

513 2-({1-6-{4 c hceybonrvl}gol or-% r%)é o Pc%/g%%exaneggrbggéﬁ cyarCerC)l hdin

orophenyl pyngjm
hydrochioride
= trans-1-({[6-{4-chloro-3-3-(dimethylamino)propoxy]phenyl}-5-(2-
35 methylphenyl)pyridin-2-yljcarbonyl}amino}-4-hydroxycyclohexanecarboxylic acid
hydrochloride
= 1-{[(6-{4-chloro-3-[3-(dimethylamino }propoxylphenyl}-5-[2-
{methylsulphonyl)phenyllpyridin-2-yl)carbonyl]lamino}cyclohexanecarboxylic acid
hydrochloride



10vl ) pyri di n-2-yli carbonyl | am no) adamant ane- 2- car boxyl i ¢ aci d hydrochl ori de
According to the saponification/peptide @bupling steps described in )
exanples 1.7 and 1.8 respectively, starting from391 ng (0.91 mol) of

met hyl 6-{4-chloro-343- (d inmethyla mino)propoxy] phe nyl}-5-(2-oxopyrrol

i di n-1-yl)pyritd i- {[(fé{-@chtcaroribmx(xdlnﬂtl@ﬂéﬂdmﬂnﬁﬁﬁ’ﬁ)xmhéﬂylﬁﬁ- amol ) of

oro- 815 (a1 mranaaln BV R pr aR S ahalRapFhe BretibRole 768 i o

in-2- ylicar bonyh&lda?ﬁhfm)iadarrant ane- 2-carboxylic acid hydrochloride in the

formof white«p - 94,
MiH = 595 1H NVR ﬁ)% gﬁ[%ga‘l\gcf%%i%ﬁ‘g%ﬁhz p%p‘if%’?p?’ewﬁﬁ&@%%g ("EF’?’?’Q‘ﬂ)"i5 7,55
(d, 1H)? 7.50 (9 )Ciflh?ﬂy']?nzm}(:méphezavecadvorshq@cld Pygroctdorg® (t, 2H); 2.75 (s,
ggl)Exa2 I526(Z z%W{(ﬂQQaﬁtgah%ﬁ@H}q 6—{-;1rc1:hllogom3r[]35) ropoxy] pheny11-2, 3' - bi pyr

X i i
di n- 6rrp yQcar bo&é’ﬂ%ﬁﬁ'%f’%ﬁﬂ’zﬁwaﬁ@ DYIHlExy| | cpac:od %ygroczl ori de P
(conpound No. 2¥))c&bdniatrifryd}cyclohexanecarboxylic acid hydrochlonde

2'[3-(b | di te 30 St

suspension’ of- 0 IS TLABRRRER RS By i RS e %&%ﬁ?f%ﬂgwéww#rsa
{[(trif®uoronet WW%rbmnﬁ%ﬁyﬂlﬂedM@ylhﬂdene 2 carboxyl ate, 0.44 g (1.2 mml)
o 2 L bt Stgpayst roRnay il cheRIBkah A A OUB
then add 9.5 ngY{eRreRnNYHABINCIeyclobexangrarbaryligpcidomuisodhiasidy of Pd2(dba)3 and

27 0. 05 neoH 4-Balei23 {3l B ehirh g ' _to
9ocngA§ter M Yi(ef 4 by rd)@t@ﬁbﬂé&iﬁngﬁﬂ%ﬂ%@% H‘Egeﬂﬁddﬂg%l o,

m of EtOAc, g?ﬂ%gbor?éf ]%rp|nP}?y8|Pg3’§"ﬁFW§P’é\4'C\ﬁCH‘W§UD olgf a 5 wt. % aqueous
46 soliution "of 1hde-Esslilonor 3-( 2spyricdidin- TRdethoky )ohermylta - mwmhas;e)pvnmhtze on a

bed of celite, the organi c
phase with 4 x %%b%rﬁdn ?&nHa?$?EHO&$%@O%Q@%§%OQH§EQ86# rrf%/\?i ”é‘j at reduced
pressure. Pufif {{{Gi-elaodint- E@lﬁtﬂimé‘ﬂ/') ppinsirropenytrheaphp-@n a silica col um,
eluting with a melwRRenyPEESAS - f
concentration (Eljg'ry P en u)(?g l pr exgrscg‘?’gﬁﬂ\%\?elﬁlgggg%&gﬁ%@%ﬁ%an%%ﬁgfy@a%g{
(benzyl oxy) - 4-c 6905'[% fiyl]-2, 3" -bi pyridine-6'-carboxylate in the form of
oi | . ¥0lel d ==55M%({[6-{4-chioro-3-[3- (d|ethylam|no)propoxy]pheny[}- (2- methylphenyl)pyrudnné

Y “10car boxyl ot B ACONA aok SRR BB SGE RS I&?gﬁwﬂﬁéﬁ%wr@?gb?y” dine-o
descri bed in” eﬂaﬁﬁﬁr{ésphipr@-Hﬁddlmﬁﬂmmmemcxw]p}ngnﬂ} -&(2-mreghyfiptemy BiBdiding2 1. 58

mol ) of nethyl L
eht of ophenyl l &éénﬁ}gﬁﬂﬁa') Apﬁyaroé/cly%lo ﬁanecarbs\é/hggcld hﬁdgggalorlde of methyl

2-{4-chl or o- %1§ {?(6 -{4-~ ch?é)ro 3-[3-(dimethylamino)propoxylphenyl}-5-[2 -(1-

1;5( di ?ﬁt le i’"&“ m@tw@tﬁwmeﬁbwlah -2y arbbriWintHona-RArG e RVt & atby e form
of oi ield =

6. 3. 2-{[ (21-{ 48EH 8?60°§'£i’§d?d. net hyl am no) pr opoxyl pheny1}- 2, 3' - bi pyri di n-6' -

%/I );:ﬁr bonynzarn‘:c ma[[aqmmrcataes Zdlmfr@fbwhd))@;c&mksﬂ]ph&r@ﬂ}%m @ﬂhylféﬁen%?ﬁ@‘lﬁ@tgl ngd
o the saponi | oupling ste n ex an
1.8 respect veP@@atr DR e RE thS G RER RS s gf Muibefpred ©

2' - { 4- chl or d- 318{[6-{4-chloro-3-[3-(dimethylamino)propoxylphenyf}-5-(5-chloro-2-

d I 36

(5 87 oty S?S%Wam Ly e B R O o B AR Aol 383 o
2-{[(2'-{4-chl

25(di met hyl ami nef@BRsLBRERIAdm e RindbRbbkbirfi-aa) £ar bony! ] ami no} adanan
t ane- 2- carboxy ﬁnfp?‘@f; E‘é(}lroc ori de ite powder. Yield =
48% M p. (O : yiprengdpyrieingylicah @yﬁaﬁmﬂ#M%@ysmwﬂquqﬁmﬁylI@lecnmvso
400 MHz): 10. Bt'yd(cmhio]cldb 8.65 (s, 1H); 8.50 (s, 1H) 8.25 (d, 1H); 8.10 (d,

1 . 5 .
3 053, 2r) | SO e R S sRel SAE 216 (o 2h s
{ eyl ( H) ;

2.2-1.6 (m 14:11+I)1€thylphenyl)pyrld|n 2-yl] carbonylamino)-4- hydroxycyclohexanecarbox lic acid
Exanpl e7: 2- ({ [0 gro 343- (di et hyl am no) pr opoxy] pheny1} - 5- (2-

35chl or opheny yr| HI n-2-yucar bonyl | am no) adamant ane- 2- car boxylic acid
hydr ochl ori de (conpound No. 22)



47 7. 1. Met hyl 644- chl or o- 3- 13- (di net hyl am no) pr opoxYl phenyl11-5- ( 2-

chl or ophenynow di ne- 2- car boxyl ate Accorddng to the

debenzyl ati on/ 0-al kyl ati on steps described in exanples 4.6 and 1.6 5
respectively, starting from625 ng (1.35 muol) of nethyl 613-(benzyl oxy)-4-

chl or Ophenya_'54%éﬁﬂglf(%@@%?ﬁe%wlgﬁéw%ﬁﬁ’%]wﬂﬁé%ny?%_ bfain 173 ng of

met hyl 644- ch Ic et é m'no) pr opoxy] phen Jr % -CQ@g .
| or ophenyOpyri d dmethgpleryhpidin-atvicarperiaminsy i ivdraxFyclopegsnpearbogliciasid
7.2.24{[ 644- Chl cp,g,g,—ogmgﬁ&éji met hyl am no) pr opoxi | phenyl i -542-chl or ophenyl ) pyri

di n-2- ylicarbony] | am no)a t ape- 2-car boxyli c agi drochl ori de

Accor di %g to 1héy(élé-gé-ﬁﬁP%%gﬁgﬁﬂmﬁ%?w%@asﬁ]W”gﬁ'ég(é%&%?‘i bed in

exaLrp: eséS 1. 7hi’:m(rhdgﬁphﬁaymﬁmi—y@dayborﬁt}amhomg-ﬁydmymm)hamr(e@arﬁexyﬁqu of

met 44-chl or 0+ 343- .

(di rr)ét hyl ani no) ﬁy%rﬁfi@?/rl'%%enyll- 5- ( 2- chl or ophenyppyri di ne- 2- car boxyl ate and

184 mg (0. 94 "mUK][Eds-cRloand{dfeihdnremdamindpropplplensdidd2- we obtain 120 ny

of 24116-{4- ‘3 t Yoo ' i

ohi or o- 345 (i el MR IpRgein 2-yleetbopylamino) - hydrogyeyclohoxancearbaxyllc acky

yl i car bonyl } ami higdraekleridst ane- 2- car boxyl i ¢ acid hydrochloride in the form of

}NnHi }\1 (I?/R ?(?powda(rj s 1%@%ﬂc@o?mmgﬁ%ﬁasna;;#oﬂidﬁ]&gﬂ%@@,zmaéthgpml)%nmﬂm 622
m - - 8, . 8.10.(d.. , , :

7.45 (m IO252H) . 2! a%fb%v?}amq '47h>?f§°’tyﬁ),(’f§‘iri—?f‘!;)‘%°.aéﬁoxé’ﬁ‘g;g""iﬁ@“’%ﬁ%’g‘%(dd, 1H):

%{ 90 I(rn8 iH) 314864 4chiid) 3-{ 2l frasthyBEiindprépoxXydphedi)-5-(2-e2hyipt@nypyridieH) .

anpl e8: . i o i

-(f[6-{4-Chlor oi,2 'é./ﬂga-rf) %'?y#gm%@q)éﬂ'mh Vr?é?’%’?’é%%@eﬁ B%ceaﬁt;/oi?/ I|%a<§%h ﬁderto ﬂij rldk‘lﬁe_ny yridin

- 2-yl | car bonyl } arf{[&rdd-clylotoobrikistiraethyBwing)prep et ishydnSd étftinirheay! r’@ki‘%pound

No. 34)s Accordi ma%n&ﬁ&nﬁ%walbﬁé%tewﬁbmetaicraawyamloiria@ steps described in

exanples 1.7 and 1.8 féspec |velg star5| n'% from 46':'1 ng “5-&6 nmol ) of

met hyl 644- cHl ofti& ik chioro-3-[3-(dim thylamino)-2-methylpropoxyjphenyt}

(di et hyl ani no) gihophaylpiredin-2/barbdnyeiriyd phaynyb)yycibbkmeetarbantiosytat e

(example 4.7) 3I§a d 7% ng (1.22 mmol) of 2-am nocycl ohexane-2-carboxylic

acid, we obtain%{f}%G 5t o

1- ({[ 6- { 4- chl=or b+ {B5-[Belfidiori{3HyliragthylenincoprorgAyirtenyl-b=(B-nrarvrRbeny IyReRydpyr i d

in-2- car bony| i cl o j [Wel jpi in the form

of ani’e poudor CATERYIEYR0RAEIGIARRGERRAA IcaREh i ety ‘i*@??ﬁ‘f.”ﬁégg, N304 =

549; M+H = 550 T-{(3-Fhinore (Hsherasd Didoetygminppierondprienyy - >-Hygo-2g-40 (s,

1H) , 8.05 (d, 1y yr?di@@'-ﬁﬁarb% iélars'ﬁﬁe;}%ﬁoléﬁ’exaﬂ:ﬂarﬁo%c qon k@dﬁ)ﬂ:hibriﬂe 05 (dd,

i;DH) _ BiE)8(gm()Imé 2} {[6-&-(%[&@3-%— dimez[hylgmﬁw%)prglp_gw]p]h'ezgl}-(s-s(.?—cﬁlzprd-&z -2-1.6 (m

9: ci s- 1- ({[ 6- { 4m&hlyphenBh3rdidicet hyitanyho)ipe pHbygiopianiphixdet@boxylic acid

met hyl ghenyl ) PY.L (rjicnio ’dél i carbonyl | am no) - 4- hydr oxycycl ohexanecar boxyl i caci
d 10h3; rochl orit}yg?go und No. 147) Add successively, under argon and at
RT, 127 ny (1. 11-tifethlonos2{é-hiyldraoasyd-{etaytimethyiamineippexyrghgy!)2. Jmkyyidies

EDC HOl to a g, 5£b?ég#§ﬁ%l?§go}§@n§&ar@%@:é&d AaERoRd 3- 15

(di et hyl am no) pr opoxy y ! - met hyl phenyQpyr i di ne- 2- car boxylic acid
hydrochl ori d& i h({B-iftchidro=znl’ élW@ﬁiEtV'WP){QLKPI?W ReNYiPHg>tor 18 h, add
successi vel y tqihb@ @Héh;@)?byriéﬁﬁl?_'-ﬂ@ar%'n?@érhinbﬁ@@[bh%n@b%ﬁbdkﬁc aidd mL (5.4
nmmol ) of DI EA and ZX ng .1 mmol ) of cis-1- am no-4-hydroxycycl ohexane
carbox¥lic aci dYEPLREAF Soc., Perkin Trans. 1 (1999) pp. 3375-3379).
Cogt [ nugost [ fj rifn [Gi{ﬂrchlcfﬁo@-[at(ﬂﬂath)tlétﬁﬁhoﬁ;ﬂﬁwﬂmﬂhﬁl}ﬁhé—mamgp};e@m);myg'»d’:]ru?;e
under reduc ressure.. Then treat ,the. resi i_ne or 1 at RT
with 7 nL (7 ?EjFBB?ﬁ}%ﬁ'”IW—@FYGIC(P%‘W@&]&F@(%@@%&C&CZA %%érmérrgguced pressure.
Purify the resi(88|34§6-Hrbidonr3-{-cirhetmiaofinBRI®oxdphanyid-lderinre-5 02N HC /
oot vt o Bl BT AR AU At o
(di et Byl ani o) prdfetyhisiredy3{dimetnarinayreprelposyy-8i#chloj-Prar bony! } ani no)
-4- 25hydroxyc Ak Bo i el i iiictaag form of white
e 14 TRERERTE GRS e e deciep T
yarocnloriae

1-({[6-{4-chlora-3-[3-(dimethylamino)propoxylphenyl}-5-(3,5-dimethyl-1H-pyrazol-
1-ylpyridin-2-yljcarbonyl}amino)cyclohexanecarboxylic acid hydrochioride



1H NWVR (ppm d6-DMSO, 400 MHz): 8.55 (s, 1H); 8.05 (d, 1H); 7.90 (d, 1H);
7.25 (m 306H); 6.90 (dd, 1W 4.65 (sl, 28); 3.90 (m 2H); 3.50 (m 1W
3.10 (m 2H); 2.95 (g, 4H); 2.30 (m 2W 2.05 (m 2H); 1.90 (s, 3H); 1.80
(m 4H); 1.35 (m 2W 1.10 (t, 6H) Exanple 10:

3[((4'-Chloro=3' 146[{6(#! Mrbs&-mﬂm@wma%m}op%xﬂpdenwtﬁwwdm35~- 21, 1"-

terphenyl-4'-yl}c % nta gl ¢ .acid h hIorlde 35
(conpound No. 2t g phaTe R e N AR osfarREh o o
5-tetramet hyl- 1,{§d®babiogikabor ol ane 49 Stir a suspenS| on of 20 g (67.2 muol)

O 2 Denzy ot B A R EBRRE g Ce Gy e I Al iehenoyrigns ¢
ol ) of pot ass|}{]ﬁ&r’@@@ﬁmm)ﬁymxmﬁ@fb%wm&ﬂ'd)hbsji’mdﬁor 10 minutes under
5 argon, thensadg {% {?‘Q:hgmlgg é(m }}y;éﬁl‘,mg}g%x)(]gmy)} BARGHgals-for 1 h at

110C. After distri her/watér m xture and filtering
on a bed of cel .r@%hymw' Pw@"as?ya?ﬁreowaw%%wclféwymowow@r dry over
Na2SO4, then comye.raicm@h@eunder reduced pressure Purify the residue

obtained b SI|IC ol to wi th a.heptane/ Et 0Ac
oradi ent. 1 on o TeTRmR oS Em- TP B B REE I arhe P i BL S
10pres$tire, we obpwidn- 2X/l]ﬁergowﬂ}amino)cyclohexanecarboxyllc acid hydrochloride

213 beneyt o) el s RO byt oh PhbRTFIY Sl oxabor ol ane i
2-bronmo- 2", 61- diMaitiRIeBHigvE-Yicaskerybspinel-8-cysomopylpeprsariaerign of 4.84 g
(14.2 mml) of PRarB¥hiodddr ono-4-i odobenzoate (J. Med. Chem, 1999, 42,

4088) and 3 2 6- di net hoxyphen i C._ aci d in_1 0 nmo
o ONE and 1d zqr{igiﬁ A R p i S el R ST e
m nut eB5 under aqu;mnbortyl}amnr@()l@l/c&aéxarr@cé:@oﬂﬁncmmnilr)ydm‘chlad(jPPhS)4 and heat for

2.5 h at 85C._ Ait resi distribute the
resi due obt ai nef(1j &é {%gﬂ'wﬁgﬁ? J”%[W‘%W%PB%%%?'& % %5(24,[ he organic
phase with 100 l’w_dr@*mh@tllé}r)yrldlnsﬁ-ﬁlﬁerbolwlmna}b?&IC|@'@m@éﬂ@afb@9f“@ﬁClﬁeduced
pressure. Purifyd-hgusgsl due obtained by silica gel colum chromatography,
eluting with a hé@tane / EtOAc gradient fromO to 10%of Et 0Ac. After
concentratioff ufides 4ewa@eﬁtfpédég%tuvfém'nﬁéprsawﬂweﬁyﬂré (gcBorerédny |
2- gg g/rﬁi% 23 6|v[e aibditisHeoyyhirhenylicafosranbany) Gtohexarcbarbboitzeld oi | . Yiel d
= ( t
- (benzyl oxy) - blggr%?ﬂ'%l'dg 2,6-dimethoxy-1,1":2",1"-terphenyl-4'-carboxyl ate
30Accordi ng to t{B-fethiod- @&(@rm@bﬁammo@(ap@iy@hbﬁyl25 (Steathylrigs-thiamwl-2- 79 ¢
g7 2349%' g 30f éﬁhz%igémmyﬁam.ﬁoyc%aﬁéméwb&wﬁé%d%ﬁr%%ﬁn%é(é ate and
(benzyl oxy) - 2- c‘h Botleerp -l dmahgamnmoiraretiahenyBS42-meaiapmnyl riiisin-de
Obt ainsl. 75 g Jc%‘bhyl ammo)oxe ane4 carboxylic acld hydrochlorlde
- (benzyl oxy) 1-4' - car box2yI ate

ek s o £

, n the cg]lq:ro %@%p@pqihﬂamg@ prg@pxy h,gnyi} 5-(2-chiorophenylipyridin

Met hKI 4" 1 czl OrqfiBarbéaylldﬂrhm’@)t-iﬂyldgﬁétﬁsblbaﬁt@ﬁ@&g&rd&yﬁrcdhlaiﬁﬁél;)g 1,1':21,1"-

t er pheny -car i,n e de on atlo st eps
Hosor bed 1 ol e e AR Pl BRGNSt et 0§
(3.58 mmol) of vifedrbghyi@ihifdendgteoxpdcatoglhid emldhgdrﬁehlonde

i et By~ L 1 el 8GR ARSIV AL Spon iy 0BR8P0 of et hy!

-chl'oro- 3"
(d| met hyl amni no)fmtbxdgb@r]yl)aymWﬁﬁ@ﬁbﬂwl}ﬁmno)@/ddh%ém?ﬂ%bvyhmacl@ﬁar boxyl ate in
the formof oil, dr%'cﬁl'oﬂd?‘ 52% 10 10. 5.

4" - Chl or o- 3" f3- di net am no) pr oPoxv1- 2, 6-di net ho}g%-l 1 1"-terphenyl-4
'~ carboxylit ddil§- {47@6 SilAgdimstiirmirelpree xupsemzses- |H*Pr@>?anpl e 1.7,
starting from 9Q@nEhdrt ﬁ@ld’ﬂ’@g cé}Boﬂyﬁ}aﬁﬁ’iﬁé)M clohexanecarboxyhc aold

I opoxy] - I met hoxy- 1 , 1"-terphenyl-4

4" - ch] oro- 3" [ 3- (di met hyl'am no)
' ca$£oxyl ateh y‘\%QCWB’E' n 700 ngy of
4" - chl or 0- 3" [ 3-({[6li{rehlyd-a:BNa@Et-gROXN )pRapx o retesceLddrod-2-1" - t er pheny1- 4
- 0/ =
238ar 28)(3{1)' g aCIegﬂylpmenyﬁpyrldmn& {carbgnyr}ammho cyclloh%xanec%!’b%xyl|c8aZC|8 Mp. (Q
3-1({4"- Chl or oh@Ird@l¢ritiaret hyl am no) pr opoxy1l- 2, 6-di net hoxy-1, 1': 2, 1"-t er phen
yl-4'- vyl }carbonyl)am nol-4-net hyl pentanoi.c acid hydrochl oride Add 141 ng
(0.87 mol) of CDI to a solution of 315 ng (0.67 nmmol) of 4"-chloro-3"-[3-
25
(di met hyl am no) propoxy] - 2, 6-di met hoxy-1,1"':2"',1"-terphenyl-4'-carboxylic
acid in 7 nL of anhydrous THF, and stir the reaction m xture at 55C for 1 h
under argon. Add 70 ng (0.43 nmol) of carbonyl-1,1" -diimdazole and
continue the reaction for 1 h at 50C. Then add a suspension of 97 ng (0.74



(di met hyl am no) propoxy] - 2, 6-di net hoxy-1, 1" : 2", 1"-terphenyl-4'-yl}carbonyl)a
m no] - 4- net hyl pentanoi ¢ aci d hydrochl ordadde in the formof white powder.

51 Yield = 23% Mp. (C = 152 M= C32H39CI N206 = 582; M+H = 583 "H NWR
(ppm d6-DVBO, 400 MHz): 8.3 (d, 1H); 7.75 (d, 1H): 7.7 (s, 1H); 7.2 (m
3H); 56.7 (m. 2@%@4%@0‘@8 [ lmeﬁlw ljamﬁr% pr%EBxﬁpf%n@F}é @khlordted (s, 6H); 2.45
(m 4H); 2.3 (s, rgyl

Exanpl e11: 3- ({[ Suemepbpnybpyi %Y]EHFH%WW?FMH)W&}OBFWPBH@WM 6- ( 2-

met hyl phenyl ) pyHy@ioBhigridd | car bonyl } ami no) - 4- net hyl pent anOi ¢ acid

hydrochl oride 1

5434benzvl oxy) - &ﬁﬁ%rcglﬁ%?’fi‘i%ﬁz%'yﬁ%y%%?% eRYHPERoIRr R REtPseRdl Bd%iT at e Stir
a solutpon of 4g1nﬁéﬂ4ylﬁ‘fenytmlrbdlr92 yheztrtoyHyl} aminoitycBhexametaroxlfinadidoPyr i di ne- 3-
15 carboxyl ate p% (18 64 mmol ) of :

2- [ 3- (benzyl oxy? ch?oro henyl]-4,4,5,5- tetranethyl-1, 3, 2-di oxabor ol ane
in a mxture of 14§6-{4rchlofo- @{mm@hwemhmopmhen8|®5ﬁﬁ hygromy-8H and 120 i
of a_satur at ed_aaues o oy RorAHIFNb RcidRe EhasirBspadsl _argon, then
add 662 ng of Pd(P 3)4 d hea t he reactlon m xture for 4 h 30 mn at
90C. After concBYi'Peei® under reduced pressure, distribute the residue

obt ai nggl Ih N a 20-({/6-X4-btiiercod- [Q@ﬂnéthylaﬁnrlawommpm{qﬂr}sqﬂ Svdifuero-2Ext rac'é t he
aqueous ase a e e or ] ases r
oaer Vosor 1 1 eI D R PR SRR L BRNE B TE S e Y

resi due obt ai neblydvyctderideca gel col unm chr omat ogr aphy, eluting with a DCM /

vt oo B R e B ST o

reduced pressure, res
25ni xture, t hen5¥pxrisin-Zivcarbentyllamineevclebexanpsatsryicasiciwdrachipgidg of et hy|

S-[ fh (pfnzyl 0;(}’)-({b64{£9€ﬂI@rrof’ﬁ[?ae(@)fﬁétllngarﬂ?ﬁ@gﬁoﬁoﬁ}dﬂhéﬁ{/lpm(ﬁ sdiieayl3Heayrhesyl-at e
Il\/gt hy?S 4g[ Enbgn Zﬁ pélgg,lg ZJI@ﬁ}WPb{%{@H?)ficighexanegargonhc acrg hygrochlorlde

{I(trifluoromet hyﬁ&w&m@ﬁrﬁfﬂsl(dmﬁtmlmmbmbmxyMeoyIHBm@rchlordBre met hod
d bed
rrgtsﬁ;/: 56[3I ?bgﬁ%%)ggy?n@pgﬂ 3’&&%’#}9@%8@(@&&%%& ;'}‘?%ﬂ ne- 3- car boxyl

ate and 352. 26 hdrgchrids mml ) of trifluoronethanesul phonl c anhydride, we

obtai ppl. 69 of t93Mioro-2'-{4-chlgro-3-[3-(dimethylamino)propox hen I3~ dlﬂuorometh -
543- (benzyl oxy)ﬂg chl oroP{eny 11- 6[{&(tr|¥ uorc))Fr)reP gy

Oy)(gasu Cp onal (:[)XR/J ni cotl nat
e in the form oh3diRyridins@-vifcarbenitiagpng) ‘?&PI@E’XWW lic acid hydrochlo
543- (benzyl oxy)+geclal disrolremy ditnediydariab ydmixepykbhyij-601-iredtypheAgRyfiding t o

ﬁrgteh;rft hod desCr)car%onylfammc%cycicﬁwexanécarboxy['fl: 284 fn5,/c§)n:)cl']ﬂor1deg (2.99 mmol) of

543- ( benzyl oxy)*~gGedtaniapiiday dinefdaine fprepmxgipbetyl}- 5@@%@@1}694 ni coti nat
d,ef 508 btain 1.26

S SP rrgt hyl SEmg%éﬁ}%@cﬁﬁg")@ﬁ%%gg%Leny Fy%g%%g ﬁeen ?co?: Eate in

the form of oi lhydgicklodde 959% 10 11. 4.

Met hyl 5-{4-chl qr@(g%ﬂ%ﬁ(o% @%@QMH%&HM:H&}&W%EH@@M b felr3- mefhyl-1H-

met hyl phenyl ) ni coti nat benzyl ati on/ O al k%_l ation

st eps descri bedYiaFokuhprrisy- %YBC%WYBQE“@‘FB@%@(S?“%@PW&%?i‘cfF yijoseiAeL. 26
g (2.84 nmmoly qt {BE{QJaMdorc54{(§|n{e%xw;h@}p%bnmsJMJ@m@ph&WI]

6- (2- thylphe otinate, V\F anqa'I nmg of nethyl 5-{4-chl or o- 343-
(dime yI am no?‘%mﬁ&y M BRBFRPLXY B IREEH12pheny Oni cotinate in the form of
oil. Yield = 6§foabdyi] 5mmo}cyclohexanecarboxyixc acid hydrochloride

3- ({15 {4-Chl or 43- ( t hy 0x hen met hyl phenyl ) pyrid
in-3- Yllcarbo %)% ﬁ[ﬁ @) rﬁorﬂeétﬁ&]fj 0| 8){%@?%“’%0]'1}5%%%2%“ de According to
the saponi fi cat:hfordppe:pr)ti)pded|0<ﬁd}d]cartg3nslt}@pmo&}égedlme‘dfnantaewml@s 1.7 and
10.6 respectlv éé’rocr'ﬁ&‘?cfet' ng from835 ng (1.90 mol) of et hyl

5-{4-chloro
25Ed|3ﬁat hyl a'm hd) Bl bpoieid-phetdmethelapneptdppkphbapihhlcetieware and 258 nyg

( 1( 5(9[75nml )chf)f (t ﬁﬁ%ﬂq&h%xﬂah@ﬂn Ayt - DY RERLARRIGinES) Hoh A ekdBd ¥y id 38Ny of
hydroohlorlde



(di met hyl am no) propoxy] pheny11- 6- ( 2- net hyl phenyQpyri di n- 3-yl ] car bonyl } am no
)-4- net hyl pentanoic acid hydrochloride i2d the formof a white solid. Yield
= 13% 30M p. (C) = 139 M = C30H36CI N304 = 537; MH = 538 1H NWR (ppm
d6DI\/SO4OOM—Iz 9.05 (d, 1H; 9.5 (d, 1H); 9.25 (d, 1H); 8.3 (d, 1H

Z 3 (g 4él—i) 7. -151-((@3 athifjo-6-74-atBororB-[34ldinetéyiathinb JorogloRy pBeB/1%-5- (2 2H) 2 65 ;(t
((Ijz)rrpound (Ng 4}_% %%%%ergé)pygé? %%J;jﬁa?bro(()n %nplg%)cggaﬁexagg%%%%’gc a?sldsol ution of

20.7g (300 nmol ) nysFochéatideam nitrite (NaN02) in 100 nL of water to a solution

of 30.81 g (2Q0 4. L ure of 500 nL of
sul phuric acid at. ? B'TIorg 36{? %él‘%érﬁ%@)%kﬁ%glgg %}3@ %%%C mai nt ai ni ng the
t enper ature at 5dch ?(PP@@”S@BWH'WTZE‘{! cEbondaminamersinsanscaboryicasicof 90 g (600
mol ) of sodi umﬁ.y@ajcqﬁmldg 100 rrL of water, then bring the reaction mxture
up to RT. After 2 h dlstrlbuteth ction mxture in 2
of a mxture Of {‘?e{d’f%g%' d§ IB]E:.HEY'I%WHQ)EOFOPQXWPFI@)Q §f5 EZD'BPWMPB?@G JPyHIp- 1 1
Extract the aquedjusrbphkeniagead, mdmubﬁmcm@naxhneﬂartﬂixbmmm@aymbmoﬁdme organic

phases and wagh

concentration un%tﬁhﬂ' e%—‘ﬁogégL[gr@ssur aefmh%)%) ﬂﬁ%enyﬁ %N%%%%Tﬁoﬁgdgby silica
gel colt@m chromfbﬂpMPW@I!meﬂgﬁmmwamlmcmemav‘oo@l@m:dgradl ent from
0 to 10% of Et O%dmgﬁ}ﬁhg@r concentratl on under reduced pressure, we obtain
398gof2|o --|t in the formof a brown solid. Yield = 75%
Mp.(C = 150" 2dl:ﬂ62{4-0§W%éﬂ%ﬂi@ﬁwlainm@a@mxsﬂpfﬂwﬁﬁz?eqﬁ@%cor ding to the
met hod descr i bediubmpBs@ympledid-22] car@bﬂﬁ}ahﬂ@a)éﬂﬁﬁe%@n&a@:&?l&;&:ndﬂml) of 2-

i odo- 5- nltrophenol a}rﬂdcz 3 nmL (78 5 mol ) of benzyl brom de, we obtain 25.2
g of 2- (benzyl '%to- 4- ni t robenzene in the formof oil 25 Yield = 90%

12. 3. 25(benzyl d)@[ﬁ-{@chiorcv 3 I-ddimethyizoricayptobyky ihemyBibe 2 Athtbrd-@- 4 nL (70. 18

ol ) of LLLLL?W@?@%@ T P BB Pt Sl 6 Shyar ous
Cul and 19.179 (% O‘ﬁ”ﬁ@ﬂ'c)e of 2-(benzoxy)-1-iodo-nitrobenzene in 77 nL of
anhydrous NWVR, QI{QGJ?@@hloPdﬁg‘-[E—gﬁrﬁéﬂhS?@nmdjfbr‘éb&f/ﬁ&{engflﬁsqz%iﬂé&@n@mr argon.

Distribute the s nsl er/water m xture, then
wash the organi BH%'B(EBH' 820 &afiz WOWQ%&f@?ecaM YigAd Rgseghlioridgn 4
concentt at e under reduced pressure. W thus obtain 159 of

352- (benzyl oxy) wtadbotdRrd it thtel iHOLRIBRT ¥l dRIMRBE of BehdlB ToRhiOfl) é‘éH be
Yield = 94% 54 12.4. 3-(benzyl oxy)- 4- (trlfluororrethvflanlllne Add 4.1 ¢
(252 ol )P@Paﬁeﬁﬂ&ecwﬁlrﬁgﬁaéh@c@ekbomweﬂrb@Od\f ShgHN M5TNgMenbl ) of

2- (benzyl oxy) - 4- nltro 1-(trifluoronethyl)benzene in 200 nL of EtOH, 10 niL
of AcOH and 100 of water, 5 then stir the reaction m xture vigorously at
70C for 20 Hﬁﬂu%@e AW EBBIPPHE 106 TRIMUIE | (S < ABRFEPPES r4¥Ea9sA ARt uY e to

a mxture s@ﬁre’é@ﬂtsfﬁ-cé?ﬁoﬁbw iand gkolip @ﬁfoﬁn@@th@té‘sdd&%e%@] rRfrbi deO tﬁé
Na2CO3. After neutrali zi ng extract t he aqueous phase again with 2x10

of ether. CHMAUAES PhierBrig H%%ﬁ&‘@é@ thenagentiang ﬁ“ci@()“eﬁf_eséﬂfsvﬁafﬂwog‘%ﬂ@w@ver
cal ci um cho5liiRatRBY KORGRIMHAL & HAHEIEH art@rquere%;rpégeﬁﬁyraemt%éhfafoﬁqhgn& gyl due

obtained by 10 silica gel colum chromat og(ra h% el uting th a pentane /
Et 0Ac gr adP@FECHE GnivyFregesaimL for Ritematively feande ﬁ@@r@ﬁe@ta aﬁrogﬁ@@ﬁom@@ddéd

pressure, r@@re@@rﬁté"arhy%r&geg é?&m?’fh(eﬁ%ézﬁrpefé’r)y olt; (4 il o UTRE ik 3B dibASe 1 N

the formof oil. Yiel =

2- (beARyl 45§) ~9U7didlo- iyqetrlmtalaﬁaeemettwy| )abeﬁaléerwrm:c@amd@vabvq hesuglt hagl
d bed -
(gz(r:\yyl gx;t/é Fbk%?t r |% I%@é%@?ﬁ?ﬁﬁ%f i ne{%ﬁ%&g al nwg@A éon%mund of formula

2- ( benzyl W wizere §d5-OH of Br afd ﬁerrhﬂmermyatr)rbem:ém@ g lrrromrme propdinekiai) and20

Yield = 792 0

Accor di ng 1(:{? 00%5: h%m?rgﬁ&@%%gkf Were anﬁ éé rés‘éﬂ& %‘B%HX)JI (Hﬁ{]gigtpo? 8{9})%&“&?% 2
mol ) of th2Bederuyladwyy gaeupedio-the @taSBﬁ¢QJ@l?@h&$d19tﬂlC)1tf6rﬂtﬂm;um]‘.)hQSp’date( 22.2
nmol ) , of | (

405 B of T U beaToom = N AR b OB S Fbsp ek st o R Ve ke

form of oThiS ryaaiod pererW/ﬁe@&nBE!emlvd\mtiwwtlon of functlon T wnth the phenoxy nucleus to

643- (benz - L uor onet hyl ) pheny11-5- hydr oxypyri di ne- 2- car boxyl at e
Accor di ngé/é/g)é%éhgé{frﬁ Wom ‘described in exanple 4.3, starting from4.95g (16.7
mmol ) of [3- (ben2yl oxglordef ¢camfdundr{yitishinehplensriddioroiaginggrolaath3as88 ¢
(16.72 mmol ) of nethyl 6- brono-5-hydroxypyridine-2-carboxYl ate, we obtain
4.38 g of nethyl 6-[3-(benzyl oxy)-4-
35(trifluoronethyl)phenyl]-5-hydroxypyridi ne-2-carbOxylate in the formof a
white solid. Yield = 65%Mp.(C = 82



55 12. 8.

Met hyl 6- 12- (benzyl oxy)-4-(trifl uoromet hybyphenyll-5-(2-nmet hyl phenyl) pyri d| n
e-2- carboxylate 5According to the triflate/Suzuki coupling steps
described in exanples 4.4 and 4.5 respectively, starting from4.38 g (10.9
mrol ) of netifydrodtdatemhzhdnatey 7, in stage (i), by means of trifluoromethanesulphonic

ol ) of 2. Rt BRERUeBaR ¢ Soeir e BRI S R Rapent Shoh el

643- ( benzyl| dglyiprotethane (DCM) to give the compound offormula (Vi)

(trifluoronethyl hen i ne- -c X n, t he

formof a white %Lr%qgwocﬁl)m? hépasqﬁp@é@%l\@rﬁx% UsO0AIRe T o4 F}GSS'E% owing to
Met hyl 643- [i&- r(edcmy hipl iatmod@ep iropayy LHiY}-thé mu&[bwontﬁyehnwrgaﬁoﬁarjtaﬂMooRphng
15net hyl phern#@g |ne 2-carboxyl ate According to the

debenzyl ati's ¥R on steps described in exanples 4.6 and 1.6
EeSp]?ft ivel-y, s}ﬂhen W?Kbm?ﬁv@ﬁ Cﬁ)nﬁj&ﬁ% \mell ! Yl agﬁorﬁﬁt: By cﬁb&telﬁrberb's)ébﬁw) - 4-
trifluoro -5-(2- et hyl phenyl ) pyri di ne- 2- car boxyl ate, we

obtain 2.2 @%QR@?BM}M

20met hyl 613[ 3- (di met hyl ami no) pr oPoxy] - 4- 1(“t i,f I uor onet hyl ) phens/ 11-5-( 2-
met hyl phenyl ) pyri di ne- 2- car boxyl at e 'E él formof a white solid. Yield =

89% M p. (C) = 142 2512.10.

2-(1[6-12-1. 3 (Di met hyl am no) pr opoxy1- 4- ?t i fluoronet hyI )phenyll 5-(2-

met hyl phen on d tan

nyalr schl or ML EAEeEs 61 ¥ cAEMa MR P 2RO Befvatie <G8 AT iy Gl e
descri bed presenempi eiaaie Buands bo&ssmgpplodspheteyarsit aff 4 isolgémtosusb snDIME, 40a

mol ) of net nﬁ% C:

30(di net hyl a no[) pr opoxy’] -4-(trifluoromethyl)phenyl]-5-(2-methyl PhenyQopyrid
i ne-2- carboxyl at eSa"HdEZSGDeIhcgee(nl 8dmpowid) Ofll) and an aryltributylstannane or

2- d i
2 e 1 SSRRBRERIS, SRR AU 85kl BTl % BRoBlc ot oo
met hyl Phenipgigher i ¢Cwi) 2-3nd cam‘boayl Panatiod adefmapelati®- cdhbOxydhH 0 asci @,1'-

Chormaraneont L BB B RS R Reened R G Sr i [l
1H); 8. 10 #nrf offolvent 9dch(ak 1,44djgxan. o658 t¢mperatdye of APE; (m 5H); 7.10 (d, 1H);

3.90 (m 2H); orOIﬁ%S)WVIél_@UCI%V\FAQ_d Setfsln canBrtSevit g &1 QRiddbudfHls 21- 90

(s, 3H); 1.65
5Exanpl e133YI'2Dﬁ‘QIBO@hIlmﬁ‘@-mese{mecjﬁlamabalﬁmrﬂmmf hyhasphieg guabpeexy,puirestit} - 2, 3

(compaind kB oREEHEBIARRENLBRAMEET %ﬁfﬁéﬁgivﬁ%ﬁéy o e AR o
5, 5-t et r arechyas Irisgdiberdiyidetsaretbag)dipaiigdipyr (00 [(Rex@ba)dr biokyl atbese Stich a5
sol ution qfeg,0 daih la)nd Ifgg;ﬁt}&gy ﬁ%s(cg\ﬁrﬂ JB%)?P/ er”*tuPecggroO@he”yll S

{[(trlfluororrethypsu I 8- 2- car DOXYI at ean g(11 mol) of
15 4,4, 4" , 4 SWeﬁmswbtamcamnebmcﬂ vz) 21-bi -1, 3, 2-di oxaborol ane in 50 nL of
anhydrous 1, 4 di oxan for 15 mn while bubbl i ng wth argon, then add 2.93 ¢
(30 mmol ) of anhydrous potassium acetate and 0.37 g (0.45 nmol) of
PdC12¢8&ppf) andxlﬂamlvelhelnrtéacsﬁam eoxpourel dfoforr@@a X8t ween XT Iaecm Ydieptasehut e

t he reactl 1 nL_.of Et Ac/b 1 .m,xture, t he organic
hese’ oo eIt Bnity rotelinidlo RS RORE d o 1T Mo et Trogeie
Purify 20 atdme meettedmﬂv@job(aarmb‘d rdagfresdmrt@rmtromazmbm anl d rsprleeeras aqjrommNHR

elutin xane /., Et OAc adj e r Et OAc ter
concentgr\gk eaﬁnﬁg (?u%r?ecﬁ %@%88@@0“% O&B?rgi“%ng% % ?Pe{“ﬁym’e“ ion), &
8‘43- ( benzip!habﬂ')z/aztomscdsﬂ ariaprize mydrhin- c6r4io§[41n5 &e{cﬁﬁé?ﬁﬁt%?udﬂoﬁ , - gro{upsl é\ and67/
i oxapor ol an- 2- ridi.ne e in the formof a wax. Yield = 67%
25 1 Rﬁ?WP’%q?’X%S*EBE‘Qﬂ%GBQﬁ“C@%EH ‘E?P’Sﬁﬁ%&%?ff“’t?m@m Or 0- 2

3' - bi pyrl di ne- G th«sacrdaexéﬁﬁaetteeasmbh o tHEOSUZURNtypE (8588 (T9) With A7bdrBmlik )ackf A-

E“Zt 45, 5- BT RREIRIA T, S15alP GRREBRPAAT 2.Sraymdr it o s eloesn ateais24

30 (3. BHe rexetion @fca&;éﬂ@ummwo@yémd@ﬁ% talxidBibutef afpaftadibimaferitbveand 2
m_ of water for nut s _under argon, then add successwel 734 5. 32
2HEFEY A scbion

mol ) of ¥5H7$ B Géad‘ﬁsﬁﬁHP 861‘33%%@#}?\@3%%&&1 ﬁéé’iveﬂ
m xt wse fara 4erhp@:tatu$é6f obPeNTHES tF bdddhe rebB&iohediCheOBURUKE Hihe |QQ,ta‘fv;%%{ntho m
of EtOAc and 10 nL of brine. Dry the organic phase over Na2SH, filter, and
then concentrate under reduced pressure. Purify the residue



35 obtained on a silica colum, eluting with a cycl ohexane/ Et 0Ac gr adi ent
fromO to 20% of EtOAc. After concentratépn under reduced pressure, we
obtain 237 rrg of nethyl 2'43-

(benzyl oxy) - 4- chl or oPheny1] - 3- chi oro 2, 31- bi pyridi ne-61-carboxylate in the
formof oil Bladium derivative such as Pd(PPh, and of a
3-chl oro- Zf ?El'e%hﬂ%er%@%é%ta?g? %@P am no) plygpoexyl henyl1l- 2, bl)4 di ne- 6'
- car boxyl deee s@ﬂmearcaesiqnt@rtwi@t@@b@mmat Pl @ BMEyta F%TﬂPesE%té’b%Ofd%os@rlbed
Imgt ﬁ;ﬁrrpl egl\,? @S?B%O&C?n%émqgﬁ_tl vely, starting from360 ng (0.77 mmol) of
chl or opheny1l] - 3-chl oro- 2, 3' - bi pyri di ne-6' -carboxylate we obtain 130 ng of
met hyl -chlor chl o B 3'-b
|pyr|>/d i ne-6' _Cg%@?oteét%{w J}I %%%ﬁﬁloﬁlﬂnd(l) ?% plogﬁ%iﬁﬁg?% E]Wﬁwl&mgn

1- (113- Chl dritwomiti4- mhmwoi@‘u@rc(awn@aw|(£ﬁﬁh@t)r9pmpi@ww@ﬁéﬁﬂ}fwérosen19?&99?@ di n-
6' - vilcarbopy r L& oxGisLidvgr ochl ori de

15Accor di nlé??dlnﬁ[gb@gg%%%@hg%ﬁgﬁ g‘%p‘% e coaﬁﬁl ng g\?eps described in
exanples 1.7 and 1.8 respectively, starting from 130 ng (0.28 mmwol ) of

net hyl 3-chl oro-2, ”{n%dPE't Wé?gf{% 23,8 in sta}ge (\81 ) can be camed out:

(di met hyl am no) propox I ne-6' -carboxylate and 44 ny
(0.31 haol ) of 2- altierdnyelkyaincankeempasng (Vo vddi @ chipene Istelyative Xo-4rg iBfthe
1-{[(3-chl r; bonate and | otic

(i et hyl afis %85%‘? %flg)c?t%&h@%@%ﬁm PAe_ b 28 4 Gaeﬁ'-“mlc;f OB a1 T At Pl £yl ohexa
ne 20car bosgivént sach ds E?y/tﬁ'@i(ﬂwﬂemﬂe(ﬁuferbett%%ermﬂ@ﬁdo'f Ori gwsh e, Yield = 70%
Mp.(C = 140 M= &h o rﬁéudV'é'JN'é(Raﬁd@;lﬁm ﬁi‘@rr@h@O
400 MHz): 10.45 (8 Wié%ﬁ%%ﬁacﬁ%ew Gy Y8790 (s, OH[))

(d 1M 7HSBZ{Rid, tha Eyesenosf (r@hemﬂphosph@s @@oprszpw azedlgérbe@dafel(nj )339% (t

?1%{5 é@ata%’% anouiPof 8 weBkbrgaficifhstBuct 58 TEA-R@°C in ar Bbrotid sd0erkt-sdck M

(38) 3- ({[&{W%MFQWYB@'@R di met hyl ani no) pr opoxy] pheny11-5- (2-chl or o- 5-

met hyl phenyppyri di n-2-yl ] car bonyl | am no) - 4- met hyl pent anoi ¢ aci d

hydr ochl ori de 30(conpound No. 72{

14. 1. Met hyl 6-{ 4T bﬁlcgm@o@nsot fnrmeten(Vhis Henpeepdisd phefage (VB O¥-BRfsy - -

met hyl phené'tk;)rfr?;y iﬁcggé}rr' ¢ difs8r Bty | Rt 8oR286ROMIHBGEE Oint Eewater/methanol mixture
ion a

debenzyl at tion steps described in exanples 4,6 an d@
r espedl vemngintaoed @Elmnf mpﬁeyqtgrqrﬁ?'( 10t5r59q§%p|7de(5fre ux, to give, after acidification

643- (benZy\L, g)eré %Q+€59B@§§Yﬂi%¥érd€ﬁl‘orlc acid {(HCI), compound (III%
chIoroSrre e pyri di ne- 2-car boxyl ate, we obtain BOWgof
6- {4- chl or o- 3- [‘gl.lthmgge scope of the present invéntion, room femperature means a temperature

(di met hyl ?é@@@%ﬁé!bﬂ?enyll 5-(2-chl or o- 5- net hyl phenyl ) pyri di ne- 2- car box
ylate in t orm o ield = 72%

514 2.(39)- 3 ({{\@epad@@pmlwggepgﬂqrdiw%w JARENEEPr ST BHER R 81sS Gl or o
mekhylphes ’léc DIPW ind JS}egeﬁ@e] &4 %99@4@65;@[ APxudr Q@tcaabbﬁﬁamagwe acoy, N-

h droc | ori de cording to the saponi ion/p de coupling, steps

descrl bed [{H-brazgyiazs!- 1yrpxa)6@rr@tméagple@im@;éylgdea@ d\lﬂ%ﬂ@fmﬁmgﬁmﬁm 84

mol ) of 6- {4 [ 3~ (dimethy! ropyl-N' eth 1 Carbodumlde
(di net hyl ﬁ%@!‘%‘?%@% I Egigl gr 2- c[nl olrng)BSY?rrgmo)p e ) i ne car boxy

| ate and ]t@drqc@lo(nmen(ﬁﬁlq HeEt) @@S)Of 3%ﬂam‘9ﬁ*®w4b@f@t ﬁ%hpéﬁt’\éh%ﬁ'@oﬂiﬂpdleéw langipg
Chem, u 3 ads to the

(39) - 3 ({?@1 'g) Mq or 01%%%( %OR@EWVPgmé%On%Sr %yoFxﬁ Eot?gqnyt/er?pegamre e

(2- chBOr ocbrpethys phfemyypyh BdeardRgyd ifeaprberiyirvaniiaiv) - 4- met hyl pent anoi ¢ aci d
hydr ochl ori de in the formof white powder. 15Yi el d = 67%Mp. (0 = 157

[al D22 = -18"; (c = 0.1, MeOH) M= C30H35C12N304 = 571; MtH = 572 "H NWVR
(ppm d6- DVBO, @tz diesclbeOthedayntibils: of ghalorpdic dmvaj;lyes #Xosnq KINaH) ;
7.40-7.15 20(m 5H); 6.90 (d, 1H); 4.15 (m 11-1); 3.90 (m 2H); 3.15 (t,
2H); 2.75 (s, 6H); 2.55 (t, 2H); 2.25 (d, 3H (conforners)); 2.10 (m 2H;
1.90 (m 1H); Q.18 oéd@lwhéHV(/edEﬁprners)) Exanpl e 15:

1- ({[ 6:{4-Chl orp;313- dlITE |, a1y, ne). pr 9X% he
i ot 191 pheny ogyATerE SPRhe BN I RO RS 2odas astivatee, 05 Y @
hydr ochl oiSipt 2B { ERNRautish NOan GE)uedds bnwronment at 0°C, in the presenoe of sodlum

car byl alE G0 ARG AgtaobRR Aathan dasan ke EPL e I 3

coupling effected between 1 g



(2 mmol ) of nethyl 643-(benzyl oxy)-4-chl orophenyl] - 5-
{[(trifluoromethypsul phonyl | oxy}pyri di ne2®2-car boxyl ate and 418 ng (2.8
mmol ) of 2, 4- dinethyl phenyl boronic acid | eads to 820 ng of nethyl

613- (benzyloxy) 4- chl or opheny1] - 5-

(2, 4-di met wbpcwe‘nmtmpystam Heéy2a bendybarplipiseefifastadaittt @rhﬁmfen slerivatys wueh @s =
90% 15. 2.

6-{ 4- Chi or §934 P98, e BISRsTSe ShaSAssHsy 35 Rlpssiyn garhangls (HeCOabn i din
e2-car boxylspb/eatmbhhgsjmﬁﬁlabﬁﬂt(é Sstidte o itregiodipet #tem with the tﬂﬂuoromefhy[
debenzyl at i io / iC ps xagpl e 6,
1.6 and 1. ?Pweospz};{§| ve“f 8£ ﬁ‘lﬁ%’ f éé&nchgﬁ SJFMI ) C%rtrjllerg}et ﬁ% with
643- (beﬁzyItmfbu;a)ramethyltrimethy!sﬂane in the presence_of_CuI and potassium fluoride in a solve_mt
Ot 0P S0 &6 Re-rfpfHroTeABHG TRRRY ok B¥C Rhlle ) BAISRWrcmd WAL 059
5chl or o- 343fterd16|de¢trmyllcﬁmmm)rprfmﬁbmy}q:m'eamm -fBRgtion dy di nedudind phern\s0ply B dbne- 2-
car boxylic r I,

1- ({[ 6-{4- d())“rl:ofﬂ %ﬁ{”&?@?ﬁ%@ﬁ%%@#cﬁ%ﬁ% glgcjﬁ-w’ﬂ’ux%rg gc?rbv%aéﬂ 13t iodine
10di net hyl phma}l@)ﬁlilubmmaarys bicasdvony ISPpARMDY chy c¢atiex tteasaiiboxyl i ¢ aci d
hydrocfy ori de Agc

coupl i mg of f act gndgt{)g{a&,eé rfégﬁon 8%I AR8GLH BEFahdl SHANDY Betveln RFPLAS
mol ) of 6- { @l8hkod dsaBfBy( dlageethyrha:rhlomdﬁml?rmﬁ%] FNEHYA In B-govent such as THF,

di et hyl ph i 9
mor) of "2 onuad bl ol o SeBRPY o G pue it REIRL R A ek Sulfapt ot

1- ({[6-{4-8N! brhw@mrf: 86ld [X)

(di met hyl am no) pr opoxy] pheny1}-5- (2, 4-di net hyl Phenyl ) pyri di n- 2-

yl ] carbonyl | am no) cycl ohexanecar boxylic acid hydrochloride in the form of
whi t e Idowder . Yi Bhalcase38%n MV CIC) = 158 20 M = C32H38CI N304= 563.; M+H =
564 1H NWR (pp 0 1 0 ( (s,
1H: 8.05 (d 1 oqgc}lgé/sg it %%400&?05%5 %{?0!7365%[1 11 Ghy %enﬂylﬁ) Fr pﬂ?%
2.75 (s, anyethoxytmzylcgroms dgs@ibed ¢ stags (i) @age)tqthe Ismme dsrr\mlvet(xvawh'sz 70
(s, 6H; 2.05 (m 4H); 1.90 (s, 3H); 1.85 (t, 2H);
1.75-1. 302C e, ”"ég%dExa le No. 16:

(38)-3-({[®6- {ezthmlrmtages(mrtpchommwi@ﬂ%m@? PESPERY PRS- 5- (2, 4-

di met Byl pheny} )iy, bé%g% Vi t 1 d
hydro?ﬁl ori dél’ 'go%%é ﬁ’?i K.ylobér%ﬁ'% Ac !Z’Bglr‘cﬁ;)éo?‘p()lrf‘i ﬁéganigﬁh%]d gﬁ?ﬁ %gg)c:sn
exanpl e 9, pepitamaaéhyéa@pbrm @rorcé@meem btéemr@ﬁerg@oow semsich @ potassium
6-{4-chloro di I

di et hyl pheng éygel &'Qﬁ%}p}\z/ agg} oxy%?tg )aéﬁdoh ydr ocp%ﬂé)%iu@edg%atwe (2 SU(CE %S
mol ) of t er {RAGHPRTBIp aolmenheuch a6 BVFSt #Hyl0PEnt anoat e (J. Org. Chem , 1999,
64, 6411-6417) |l eads to 830 ng of

(3S)-3-({[6-{4-chl oro-343-(di net hyl am no) Pro {)oxy] phenyl1-5-(2, 4-

35di mdf hyl phenyAlisymatidéli- 2-sypbyroap dmwpiipanhdropt rouldi(te teeppioéiet @nfbﬁdﬁra%ﬁnél

LS 14 el R e G

d6- DVBO, Mfomwgv@a@@@we(nsesnm 8.2 (d, 1H); 7.85 (d, 1H); 7.70 (d, 1H);

3 65 (m iy SOhiegatih bhp i ?%&%!%eﬁ% 9% 28%3‘*5%%]“@% S nhd

2.10 (s, 3H) prete®® ¢frammabhipmlacdiaté snd 3Hyase0sULd asdyridiFe, bemlfngrtrm;esyeflux of

Exanp ,

T (50 chPdasch 72 (1R 1255 19 SRV PSSK no) pr opoxy] pheny11-2, 3 -

10bi pyri di n-Bérvwefea (Xony kheantrazdga with dh@b@n@ambmmyhj/dricmdiDdB/hw@tﬁT(bmiaje
(conpound No 5) 17.1. y )

2' 43- (benzyl W‘)‘ﬁ ‘fﬂﬁa trog%ﬁgn tﬁ a%iegyc%ﬁ @Hfgpgl%dés r%lcée);jrgsé?gﬁ | émthceg#yboxyl at
e 15Accor di reyidoaddiste met 1000 il éwasrebadeidaf aebeamaheh %sﬁluﬁﬂmdmldel\:yawca/ent

g(i:l;pl( Ibggzsr &%fg&v%% %ﬁ y\ﬁyg %tﬁwltfggj(n? 1&( grgn )stage (rrsa tre\étment of diene (XIX) with

tetraget hyl tﬁpﬁ:’ar@m@hb@mﬁm)r ohtan+2F yQpyr bdi selve@ntcasbaxylat e ROM 2ldadg (id

mmol ) of 2- br -3, hl or o | eads to 3 g of nethyl

093 ( benzy FORY TR RGP BRREH R4 k1T

di chl or 0- 2, Redetipy [t6hd @) Gerogdrbaxiate (Kmlt)hﬁhdftoémldﬁhydel (XVADinYaedothernt 65%
17. 2.

Met hyl 3, 5-di chl oro-2' - {4-chl or o- 343- (di met hyl am no) pr opoxy] pheny11-2, 3" -

bi pyri di ne-6' - car boxyl ate 25According to the debenzylatlon/C>aIkylatlon
steps described in exanples 4.6 and 1.6



respectively, starting from3 g (6.2 muol) of nethyl

2' 43- (benzyl oxy) - 4- chl or ophenyl] - 3, 5- 29

di chl oro-2, 3" - bi pyridi ne-6'-carboxylate, we obtain 1.8 g of nethyl

3, 5-di chl oro- Z-{4-chl or 0343- (di net hyl am no) pr opoxy] pheny11- 2, 3' - bi pyri di ne-
6' - car boxyl atﬁlch%stdﬁétofﬁﬂm&afjs,QsHéTIheYd:y@hihhén58%1,851 11D°G of an intermediate imine

1-{{(3,5-Dichloro-2"-{4-chl oro- 343 di et hyl a ropo bi py
ri di n6' - yOcardssAsAINGait #b PGy Rk a1t @ipﬂd@ﬁhy gpogg% "R l?ﬁﬁs{%?g) % 'itggg?m ng
to the saponidyrgmkidRivdtiveeRial.de coupling steps descrlbed in exanples 1.7

gng d|3(5:hﬂo?orﬁwsqg_tgtg%\ég;%ylgﬁ%wag; IEVIT SUI(JB%]Ulreacgorn( f’stage \magonoffcapeﬁ (é/tlage vi)

(di met hyl am Qﬁérﬁ’b@ﬁfﬂi@’h&iﬁﬁy ldtade Ry bééb}‘lbbdlm@mﬁjsiycmr ttieyrleat esnanabplied tog

(3 3 mol ) of 2-am nocycl ohexane 2- caer( H: ac]l Ia) we obt.al onthézprgsé?wf
1-{[ (3, 5- d| chiesivative (IYa) lgadotoothe gampomiidsqof formtla (la) according

i met hyl am no)propexy] phenyl } -2, 3' - bi pyridi n-6' -

bearbonyI]anlno}cyclohexanecarboxyllc acid hydrochloride in the form of

white powder. Yield 50 Mp.(C = 165 5 M C29H31C13N404 = 604; MH = 605

éng'N(Rdé ppr2n|—|) d6t7r;%£?@m§§0€am,)7w%%1 75 rhsthod ki prabaioh 9 tiV¥tafing@olmbounds

) ; (s,
3.20 (W 2ie; m@mﬂsd'et?s ‘aH)the seagenis i Q%@eiﬁﬁbed tﬂ%m%ﬁrb%"aﬁﬁe C%’g‘e‘”c‘a%’w‘”
1- (116- { 4- Lhl QIeridBn (K etk ach Netiiios9xsh Beenyiatedafrdingliamthods that
1H pyrazol - 1- yppyri di n- 2- Ilcarbo “%anlno)cyclohexanecarboxyl|c acid
hydrochlor?@@“F@@ﬁﬁﬁUWﬂSWb§m¢§ynfﬁy
Met hyl 643- (benzyl oxy) - 4- chlorophenyl] 542-
(di phenyl net hyl i dene) hydr azi no] pyri di ne- 2- car boxyl ate Put2 g(4
mol ) of nmet hyl 6- [ 3- (benzyl oxy) - 4- chl or opheny1] - 5-
{[(trifluoronethyl)sul phonyl]oxy}pyridine-2-carboxylate in 10 nL of
anhydrous toluene in a screwtop bottle. To the solution, under argon, add
successively 938 ng (4.78 mvol) of 20 benzophenone hydrazone, 1.95 g (6
mol ) of caesium carbonate and 65 ng (0.08 mol) of PdCl2 (dppf). Heat the
reaction mxture for 3 h at 90C while stirring, then distribute in 100 nmL
of ether/water 1:1 m xture. Dry the organi c phase over Na2SO4 and
concentrate under reduced pressure. Purify the residue obtained by silica
gel colum chromat ography, eluting wth a DCM acetone gradient fromO to 5%
of acetone. After 25 <concentration under reduced pressure, we obtain 1.94
g of nethyl 643-(benzyl oxy) - 4-
chl or ophenyl] - 542- (di phenyl net hyl i dene) hydr azi noThyri di ne- 2- car boxyl ate in
the formof oil. Yield = 88% 3018. 2. Et hyl
6[ 3- (benzyl oxy) - 4- chl or opheny1] - 5- (3, 5-di net hyl- 1 H pyrazol - 1-y1) pyri di ne- 2-
car boxyl ate Put 600 ng(1.08
mol ) of net hyl 6- [ 3- (benzyl oxy) - 4- chl or opheny1] - 542-
(di phenyl net hyl i dene) hydr azi no) pyri di ne- 2-car boxyl ate, 378 ng (3.78 mmol)
of 2,4- pentanedione, 186 ng (1.08 mmol) of paratol uenesul phonic acid and 5
m. of ethanol in a screwtop bottle. Heat the m xture at 120C while
stirring for 48 h, then cool, and concentrate under reduced pressure. Then
distribute the residue in 50 nL of Et0OAc and 62 50 nL of a saturated
aqueous solution of NaHCO3. Dry the organi c phase over Na2SO4 and
concentrate under reduced pressure. Purify the residue obtained by silica
gel colum chromat ography, eluting with a heptane/ Et 0OAc gradient fromO to
50% of EtOAc. After concentration under reduced pressure, we obtain 235 ng
of ethyl 6-[3-(benzyl oxy)-4-
5chl or ophenyl11-5- (3, 5-di net hyl - 1H pyrazol - 1- yQpyri di ne- 2- carboxyl ate in the
formof oil. Yield = 47% 18. 3.
6- (4- Chl or 0- 313- (di et hyl am no) pr opoxyl pheny11-5- (3, 5-di net hyl- 1H pyrazol -
- yl)pyridine-2-carboxylic acid hydrochl oride 10 According to the
debenzyl ation /O al kyl ation / saponification steps described in exanples
4.6, 1.6 and 1.7 respectively, starting from1l g (2.25 nmol) of ethyl
613- (benzyl oxy) - 4-
chl or opheny1] -5- (3, 5-di net hyl- 1H pyrazol - 1-yl ) pyri di ne- 2- car boxyl ate, we
obtain 460 ng of 6-{4-ch loro-3-[3-(d i nethylam
i no) propoxy] phenyl }-5-(3,5-d inethyl-1H pyrazol -
15yl ) pyri di ne- 2- carboxylic acid hydrochloride. Yield = 43% 18. 4.
1- ({[ 6-(4-Chl oro-343-(di net hyl am no) Propoxy] pheny1}-5-(3, 5-di net hyl - 1H pyra
zol 1-yQpyri di n-2-yl I car bonyl } am no) cycl ohexanecar boxyl i c aci d hydrochl ori de
20 According to the nethod described in exanple 9, peptide coupling
effected between 460 ng (1 nmol ) of



(conpound No. 80) 63 19.1. 5-am nopyrazine-2-carbonitrile Heat a
suspension of 1.85 g (20.7 mol) of coppgy cyanide and 1 g (20.7 mol) of
sodium cyanide in 20 Ml of DWF to 135C, while stirring. Add 3.6 g (20.7
mmol) of 5- 5 bronopyrazin-2-amne to the solution obtained, and mai ntain
the tenperature of 135C for 18 h. ThegqsH=4 equi val ents of sodi um cyani de
and of copper cyanide and continue heating for a further 24 h. After
cooling, add 100 nmL of 0.3N aqueous solution of sodiumcyanide, stir the
m xture for 1 h at 40C thgn distribute it in 300 nL of EtOAc / water 1:1
m xture. After shing with x 100¢YniL of water, dry the organi c phase over
Na2SO4 and 1 Eg@enw ur’?dér r ety cetoNr essur e. CQq¥e resi due

iC

obt ai ned by sij gel 5¢, oliyrm chr raphye elutin vvith a

cycl ohexane/ attent—f+ronud 0%&E¥"ErﬁAcm ANPEr concentration
under reduced p essure ©fbt ai n 4 g of"55- ani nopy 2|n&" - carbonitrile
in the formof 0|I Yi el 50% 1 y. 2. I\/e?)nyl )

5- anlnopyra2|ne- - car box oeP Ref '8y .ogplutlon of 2. o¢ril8. 65 Mol ) of

5- am nopyr azg agel &@rbon|anle and \9.45 nL (74. 40 of boron

trifluoride Eﬁhé% ;in 50 nL of ngmnanol forg Concentrate the 20
reaction n1x%§ 2under uced pressure and take up the 4 due obtalned in
200 nL of Et nd 10 al.cof a satufated aqu u&amﬁmﬂ4¢) Dry

t he organi c phased over 23%: andy!(%eéﬂ?“f’a e under redu (%C\lf’epé‘é‘tﬁﬁpé"s
Purify the residde obtaEfE si lli ca gel colu QURLQQE eluting
with a cyclohe an%&ﬁ%p 1°%° m x4 ure. ALP r coggéﬁgéaﬁpbn dﬁ%&xcu
pressure, 4c 0 0f nethy opyr a Qp Iate in the
f orm of 0|I i gkd = Met] 5-am no-6 0 a;g e E: arboxyl ate
30 Add 1.79%g ({10. 65 mmo!") of N broyoSeeei ni ni de togERM& ufgbﬁ 3?31.49
(9.14 mol ) of ‘methyl 5-am nopyraziwme-2-carboxylate in 10 nL of
acetonitrile. Stir the reaction nleure for 2 h at 20C then distribute in

r educed

100 nL of EtOAc / water 1:1 niX¥Hie; *Wish the organic phase with 2 x 50 ni
of water, dry over Na2SO4 and conce t¥5t' @ Under reduced 35 pressure. Purify
the residue obtained by silica gel g¢olum chronatography, eluting with a
cycl ohexane / EtOAc gradient from Ofto.50% of EtOAc. ,igFépowencentration

under reduced pressure, we obtain g of met hyl

5- am no- 6- br onopyr azi ne- 2- car box ' in the formef Y& | oy wax. 64 Yield
= 78% 19. 4. Met hyl CHZ'B, €5,C0, )

5- am no- 6] 3- (benzyl oxy) - 4- chl or qp |'i pyr ezloRerd; C3 ylate 5Stir a
suspensi on of 137 ng (0.36 mol) i s-bemzoni tri | &~papFadi um |

dichl oride and 183 ng (0.43 mmol) o dehenwahosphlnabutane in 7 m of

t ol uene under argon for 30 min at réomtenperature. Thgpeadd, while

bubbling with argon, 1.669 (7.15 mmol) of nethyl viit LiOH

5- am no- 6- br onopyr azi ne- 2- carboxyl ate, 1.97 g (7. 51 HCl oF

[ 3- (benzyl oxy) - 4- chlorogyengl] oronic acid, 2.4 nL of ethanol and 3.58 nL
(7.15 mmol ) of a 2N aqueops Bl ution,of sodium caybonate. Reflux the
reaction mxture for 5 k739" w:%%) G6°HL of a
water/Et0Ac 1:1 mixturel [ 50, nL of water, dry
over Na2SO4 and concerit
obt ai ned by silica gel 2
cycl ohexane/ Et 0Ac gr adi ¢
under reduced pressure, W -
5-anino-643-(benzy|oxy)-4¥ch|orophenyI]Pyra2|ne 2-car
of yellow wax. Yield 50% 19.5. Met hyl

6[ 3- (benzyl oxy) - 4- chlorophenyl] 5- br onopyr azi ne- 2- car boxyl ate 20 Add,

dr opwi se, —Q—82_nL_g6_94mmn9_4ﬁ—44%4a4n454_4w%++%e—%e—a—se#u%+eﬁ-e#—%—28 g
(3.46 mmol ) of net hyl

5-am no- 6-[ 3- (benzyl oxy) - 4- chl or ophenyl ] pyrazi ne- 2-carboxylate in 10 nL of
anhydrous acetonitrile cooled to OC, under argon. After 2 h at 0C, add 1.54
g of copper dibrom de and stir the suspension obtained for 1 h 30 mn at
65C. After cooling, 25 distribute the reaction mxture in 100 nL of

Et OAc/water 1:1 m xture. Wash the organic phase with 3 x 50 nL of water and
50 nL of brine, then dry over Na2SO4 and concentrate under reduced
pressure. Purify the residue obtained by silica gel colum chronatography,
eluting with a cycl ohexane / EtOAc gradient fromO to 30% of EtOAc. After
concentration under reduced pressure, we obtain 645 ng of nethyl 6-[3-

30( benzyl oxy) - 4- chl or ophenyl ] - 5- br onopyr azi ne- 2- carboxyl ate in the form of
yel l ow wax. Yield = 43% 19.6. Mt hyl

- 643- (benzyl oxy) - 4- chl or opheny11- 5- ( 2- net hyl phenyQpyr azi ne- 2- car boxyl at e

t hen{ih,stri but e
xsh t hecawganiCyphase wit
raf e under reduéed dosssur es
m chro ting

fatography;—€tru ith a
fromg0 to Di@(?)%"c?f TEY0AC.

ter concentration
7—B

O/

Roxyl ate in the form



154 ng of 1-({[644-chl oro-343-(di nethyl am no) propoxyl phenyl1-5-(2-
nmet hyl phenyQpyr azi n- 2-yl ] car bonyl | am no) gycl ohexanecar boxylic acid
hydrochl oride in the formof white powder. Yield = 20% 15M p. (C) = 162 M
C301- 135CI Nd04 = 550.; M¥rH = 551 1H NMR (ppm d6-DVSO, 400 MHz): 10.40 (s,
1H); 9.15 (s, 1H); 8.40 (s, 1H); 7.408ctHenmE; 7.30(m 5H); 7.10 (dd, 1H)
3.85(t, 2H); 3.15(m 2H); 2.75 (d, 6H); 1.95(s, 3H); 2.3- 1.3 (m 12H). 20
Exanpl e No. 20:
1- ({[3-am no-io,{ 4-chl oro- 343- (di m
met hyl pheny Qplyr azi )Ny, docronsny |

25 20. 1. Met hyl

hydrochlor|r conpound Na. 129
3-ani no- 6-c¢c pyrazi ne-2-carboxylate Put 5 g (22.5
QHan H)OGE’G di chigT Oygpazi ne- 2- car boxyl ate, 3.2 g (23.65

yl am no) pr opoxy] pheny11- 5-( 2-
1 no) cycl ohexanecar boxylic acid

mol ) of net hyl

mol ) of 2- eyl phenyl Seonic arid in 45 nL of anhydrous toluene in a
screw-top 30 bottle. Aft di ssolution, add 34 nL (67.6 mmol) of a 2N
aqueous sol utghan of sodi um car bopas e and degas the two-phase m xture for 30
m n by bubbling with argon. Then add 1.3 g (1.13 mmol) of Pd(PPh3)4 and
stir the reaction m xture vigorou bysﬁk 110C for 48 h. After cooling,

di stribute the solution in 500 (L @m Et OAc/brine 1:1 nixture and extract

t he aqueous phase again with 4 x BAFnL of EtO0Ac. Conbine the organic
phases, dry over 35 Na2SO4 and cohcentrate under reduced pressure. Purify
the residue obtained by silica galo,col unm chromat ography, eluting with a
cycl ohexane/ Et 0OAc gradient fromQ_to 20% of Et0Ac. After concentration
under reduced pressure, 5% g of nethyl 3-am no-6-

chl oro- 5- ( 2- nethylphenvnovﬁg arboxvlagte in the formof yell ow wax.
66 Yield 50% 20. 2. oGP

Met hyl 3- am no- 643- ( benzyl oxy) - 4- &fl or ophen
carboxylate 5 According to the t hod descriz&th gy evi ously (exanple 20.1),
Suzuki coupling effected between [|11)Fe/gci. 12 nnDI) of nmet hyl

3-am no- 6- chl or o- 5- ( 2- net hyl phenyjl ) py.r BiHhe- o carboxylate and 3.2 g (12.24
mmol ) of methyl 5-am no- 6-bronipyrarene- 2- calboxylate, 1.97 g (7.51 mmol)

of [3-(benzyl oxy)-4-chl or ophenyl J|basoromsadd | | €&tid-£8: 2. 7 g of net hyl
103-am i no- 643- (benzyl oxy) - 4- chl ar agheny11- 54 ( 2- nethylphenpr azi
ne-2-carboxyl atein the formof gum Yield = 0%

20. 3. 1- ({[ 3- ani no- 6- { 4- chl or o- 343- (di net hyl ami no) p gxy] y?i B (2-

15nmet hyl phenyl ) pyr azi n- 2-yl ] car bonyl | ani no) cycl ohexgneb&s bgxy |c aci d
hydrochl ori de According to the dekenzyl ati 0- al @atﬂ%

b- ((Zvitedt hyl phenyQpyr azi ne- 2-

saponification / peptide coupli st eps deglcri ped kﬁ—e*aﬁPhe 1.6, 1.7
and 9, starting from 263 ng (O. oty of Pd(l 0GP
m no- 6-[ 3- (benzyl oxy) - 4- chl or oph gyl] 5-(2- thyI gﬁVP82|nqm2 ca

rboxyl ate, we 20 obtain 40 ng of

1- ({[ 3- am no- 6-{4-chl oro- 3-[ 3- (@ﬂWethylanlnG?ﬁ}opoxylphenyll 5- P9l

met hyl phenyl ) pyrazi n-2-yl i car bon ar boxylic aC|d

hydrochl ori de in the form of mhlte powder .{ ireMgCl= 12. 5% M p. (C) = 138 25M

C30H36CLN504 = 565; MtH = 566 'H NWVR (pgqlzdemmwao 400 MHz): 12.40 (s,

1H); 10.1 (s, 1H); 8.30 (s, 1H); 7.55 (s, |ZHciak 30(q, 1H); 7.20 (m 4H);

7.05 (s, 1H); 6.85 (d, 1H); 3.80 (t, Zﬂ) 3.10 (m 2H); 2.70 (s, 6H); 2.15

(d, 2H); 2.05 (m 2H); 1.95 (s, 3H): 1H% ¢PH 2f): 1.55 (m 3H); 1.40 (m

2H); 1.25(m 1H). 30 Exanple No. 21:

1- (([ 6-{4-Chl oro-343-(di net hyl am no) pr opo phenyil- 5- ( 2- chl or o- 5-
ohexanecar boxylic acid

et hoxyphenyQpyri di n- 2-yl ] car bonyl } am no)
hydrochl oride (conpound No. 105) 67 AccoydingGeo the steps of reduction /

Sandrmeyer reaction described in exanples @2.¢-andrl2. 1 respectively,
starting from25g (144 mmol) of 4-chl oro-3- n|trophenol we obtain 24g of
4-chl oro- 3-i odophenol in the formof oil. Yield = 66%5 21. 2.

1-chl or o- 2-i odo- 4- et hoxybenzene Add 2g (14.5 mol) of K2003 and 1.16 niL
(14.5 mol ) of iodoethane to a solution of 2.45 g (9.6 mmol) of

4- chl or o- 3-i odophenol in 30 nL of DMF. Heat the reaction mxture at 10 50C
while stirring for 3 h, then distribute in 200 nL of ether/water 1:1

m xture. Wash the organic phase with 3 x 50 nL of water then dry over
Na2SO4 and concentrate under reduced pressure. W obtain 2.38 g of

1- chl or o- 2-i odo- 4- et hoxybenzene in the formof oil. Yield = 87%




15 21.3. (2-Chl oro-5-ethoxyphenyl)boronic acid Add, dropw se, 5.5 nL (8.8
nmmol ) of a 1.6N solution of butyllithi um{3 hexane in the space of 30 mn
to a solution of 2.389 (8.4 nmol) of 1-chloro-2-iodo-4-ethoxybenzene in 20
50 nL of anhydrous THF cool ed under argon to -78C. After 2 h at -70C, add
1.74 g (9.2 mmol ) of triisopropyl borate and stir the reaction m xture for
3 h at roomtenperature, then distribute in 200 nL of EtOAc/HCI aq 5N 1:1
m xture. Wash the organic phase with3heme 8f water, dry over Na2SO4 and
concentrate under reduced pressure. Purify the residue obtained by silica
gel colum chr onat ogr aphy, ¥ing with a DCM net hani0 25gradient fromO to
10% of methanol . After copegnifation ul@EFCHELHuced phessqrecnwe obtain 990
mg of (2-chl oro-5-ethoxyghenyl)Boranic acfd _in thd oil. Yield =
59% 21. 4. Met hyl 5- ( 2- chl ' ehoxyphenyl)-G-(4-c a - [ (g ‘
30net hoxybenzypoxy] phenyl } pyridine- 2-carboxyl ate Accor di to the met hod
described in exanple 4.5, pikg Suzuki reaction effected bet ween 452 ng (2. 26
nmmol ) of (2-chl oro-5-ethoxyphenyl)boronic acid an “}1 o oida88° nmol ) - of -

met hyl 6- { 4- chl or o- 3- [ (4- met hoxybenzypoxy] pheny11- '2) N;CH,COOEt / NaOEt
35ff(trifluoromethypsul phonyl | oxy}pyridi ne-2-carboxylate (obtained in 3
stages from 1- chl oro-4-iodo-2-[ (4-net hoxybenzypoxy] benzene according to
the borylation / Suzuki coudlPng / triflate steps dd#&$yibed in exanples
4.2, 4.3 and 4.4 respecti ve ; > a CO0Et

ngof met hyl 5- (2- chl or o- 5- et |
nmet hoxybenzyl ) oxy] phenyl } p
70% 521. 5.

Met hyl 5- ( 2- chl or o- 5- ety pHeny1) - 6’-‘“(%— chI or o- 3- hydr oxyphd®¥lL) pyri dlne- 2-
carboxylate Add 1 nmL (13 nmmgl) of trifluoroacetic acid to a solution of 700
nmg (1.3 mmol ) of “py - (iy) o
(2- chl or o- 5- et hoxyphen cﬁﬁ{x-chl or o- 3-[ (4- net hoxybenzypoxyl phenyl | pyridin
e-2- 10 carboxylate incil0 pb of DCM stirred at OC. Stir the reaction

m xture for 2 h at 20C thengconcentrate under reduced pressure. Take up the
residue in 50 nL of DCM and wash with 50 nL of a saturated aqueous sol ution
of NaHCGB8. Dry the organi cPhas PRrer Na2804 and cqpeentFalecQRiter reduced
pressure. Purify the | eS| dyue Ibbt ai ned by, sid i ca gel colum1 chr omat ogr aphy,
eluting with a cycl ghéx we3B%wdf 15 Et OAc.
After concentrationt 4 ng of (et hyl

[_}%m of: oil. Yield =

5-(2- = ‘
chl or o- 5- et hoxyphenyl) 8 , i nk- 27_car boxyl at e
in the formof oil. Yield

2021.6.1-(116-{4-chl oro- 3- [G (di net hyl anitAo) Pr opoxy] Phenstt 11 5- (2 chl or o- 5-
et hoxyphenyl ) pyri di n- 2- ygdagar bonyl | am no) cycl ohexanecar boxyl i ¢ aci d

hydr ochl ori de According to the 0O-alkylation / saponificafion / peptide
coupling steps described in exanples 1.6, 1.7 and 9, ,starth Pfrom 524 ny
(1.25 mol ) of nmethyl 6-{4-chloro-3-[(4- 25 met hox@en y POy pa-
phenyl1-54[ (trifl uoronethyl)su | phonyl]oxy}pyrid ne-2-ca rboxylate, we
obtain 125 ny of

1- (0-{4-chloro-3-[ 3- (d| met

y i NO) prog ]E{Ehenyll 5- (2-chl oro-5-
et hoxyphenyQpyr i qu %?}a

hydrochl ori de in j

C32H37C 2N305 =6

1H); 8.10 (d, 1§); |8. 0f

4.05 (m 2H); 3.85(m3H); ﬁﬂ‘r—E‘l-B-—E—-B'G—(-S ' (

2.15 2H) ; 1. 834eb, I 1.65 3 1{vith 2 @
(m 28 3 /\,(/Q o (m 28 Meh

i |
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The following examples illustrate the preparation of some compounds according to the
invention. The numbering of the compounds in the examples refers to the table given
later showing the chemical structures and physical properiies of some compounds

according to the invention.

The following abbreviations are used:

EtOAc
AcOH
BSA
CDI

Cul
DCM
DIBAL-H
DIAD
DME
DMF
DMSO
EDC.HCI
EtOH

h

HCI
KoCO4
KOAc
KsPOy
Nap,CQO,
NH.CI
NaHCQO;
Na;S0y
NMP
PdCI; (dppf)

Pd(PPh).
Pd,(dba)s
TBTU

Ethyl acetate

Acetic acid

N,O-Bis(trimethylsilyl)acetamide

Carbonyidiimidazole

Copper iodide

Dichloromethane

Diisobutylaluminium hydride

Diisopropyl azodicarbaxylate

Dimethoxyethane

Dimethylformamide

Dimethyl sulphoxide

N-[3-{Dimethylamino)propyl-N'-ethyl carbodiimide hydrochloride
Ethanol

Hour(s)

Hydrochloric acid

Potassium carbonate

Potassium acetate

Potassium phosphate or tripotassium tetraoxophosphate
Sodium carbonate

Ammonium chloride

Sodium bicarbonate

Sodium sulphate

N-methylpyrrolidinone
[1,1'-bis(Cyclopentadienyldiphenylphosphino)ferrocene] palladium
(i) dichloride

Tetrakis (triphenylphosphine) palladium (0)
Tris{dibenzylideneacetone )dipailadium (0)
N-[(1H-Benzotriazol-1-yloxy)(dimethylamino)methylidene]-N-

methylmethanaminium tefrafluoroborate
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TEA Triethylamine
TFA Trifluoroacetic acid
THF Tetrahydrofuran
RT Room temperature
5
Example 1: 1-({{6-{4-Chloro-3-[3-(dimethylamino)propexylphenyl}-5-(2,6-

_dimethoxyphenyl)pyridin-2-yl]carbonyllamino)cyclohexanecarboxylic acid

(compound No. 12)

10 1.1. (2E)-3-(2,6-dimethoxvphenyl)acrylonitrile

Add, one after another, 1.13 g (14.7 mmol) of ammonium acetate, 40.4 mL (500 mmol) of
pyridine and 31.2 g (367 mmol) of 2-cyanoacstic acid to a solution of 61 g (367 mmol) of
2,6-dimethoxybenzaldehyde in 360 mL of toluens. Reflux the reaction mixture for 15 h,
15  distiling the toluene-water azeotrope in Dean-Stark apparatus. Take up the solution in
500 mL toluene and 40 mL pyridine and reflux again for 48 h in the Dean-Stark
apparatus. After concentration under reduced pressure, take up the residue in 800 mL of
dichloromethane (DCM) and wash successively with 1 L of 1N HCI aqueous solution,
500 mL of saturated aqueous solution of sodium carbonate (Na;COs) and 1 L of water.
20 After drying over sodium sulphate (Na,SO,) and concentration under reduced pressure,
we obtain 62 g of (2E)-3-(2,6-dimethoxyphenyl)acrylonitrile in the form of brown oil, which
is used "as is" in the next stage.
Yield = 89%

25 1.2 (2E)-3-{2.6-dimethoxyphenylacrylaidehyde

Add 355 mL of a 1M solution of diisobutylaluminium hydride (DIBAL-H} (355 mmol) in
toluene to a solution of 61 g (322 mmol) of (2E)-3-(2,6-dimethoxyphenyl)acrylonitrite in
600 mL of anhydrous toluene under argon and cooled to 0°C, maintaining the
30 temperature at 0°C. Then bring the reaction mixture to room temperature (RT) and stir for
3 h. Then add 13 mL (322 mmol) of methanol and then, dropwise, 170 g (174 mmol) of
an aqueous solution of sulphuric acid at 10 wt.%. Stir the suspension for one hour, then
filter on a celite bed. Wash the filtrate with 500 mL of water then dry over Na,SO, and
concentrate under reduced pressure. Take up the residue obtained in 500 mL of DCM
35 and filter in a silica column, eluting with DCM. After concentration under reduced

pressure, we obtain 37 g of (2E)-3-(2,6-dimethoxyphenylacrylaldehyde in the form of

colourless oil.
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Yield = 60%.

1.3. Ethvl (2E 4E)-2-azido-5-(2.6-dimethoxyphenyl)penta-2 . 4-dienoate

Add dropwise, while stirring, a solution of 37g (192 mmol) of (2E)-3+(2,6-
dimethoxyphenyl)acrylaldehyde and 85.7 g (664 mmol) of ethyl 2-azidoacetate in 200 mL
of absolute ethanol EtOH to a solution of 15.5g (673 mmol) of sodium in 500 mL of
absolute EtOH cooled to -10°C and kept under argon, maintaining the temperature at
-10°C. After stirring at -10°C for 3 h, stir the reaction mixture for 15 h at RT, then pour into
600 mL of an aqueous solution of ammonium chioride (NH,CI) at 30 wt.%. After filtration
on a frit and rinsing with 2 x 200 mL of water, take up the precipitate in 600 mL of DCM,
dry over Na,S0Q, and concentrate under reduced pressure, which leads to 42 g of ethyl
(2E,4E)-2-azido-5-(2,6-dimethoxyphenyi)penta-2,4-dienoate in the form of a yelldw soiid.
Yield = 80%

M.p.(°C) = 138.

1.4 Ethvl (2E,4E)—5-(2,6—dimethoxyphenvl}-2-r(triphenvlphosohoranvlidene)amino]pen-

ta-2.4-disnoats

Add, dropwise, a solution of 5 g of ethyl (2E,4E)-2—azido-5-(2,6—dimethoxyphenyi)penta—
2,4-dienoate (16.5 mmol) in 60 mL of DCM to a solution of 4.37 g (16.7 mmol) of
triphenylphosphine in 40 mL of DCM. Stir the reaction mixture for 2h at RT, then
concentrate under reduced pressure. Solidify the residue obtained in 100 mL of isopropyl
ether, then filter on a frit and rinse with 50 mL of isopropy! ether, giving 7.9 g of ethyl
(2E,4E)—5—(2,6~dimethoxyphenyl)—Z—[(triphenyfphosphoranyiidene)amino]penta—2,4-
dienoate in the form of a white solid.

Yield = 91%

M.p.(°C)=172

1.5, Ethyl 6—(4—chloro—3-hvdroxyphenv!)—5—(2,6—dimethoxvphenvl)ovridine-2—carboxvlate

Reflux a solution of 7.54g (14 mmol) of ethyl (2E,4E)-5-(2,6-dimethoxyphenyl)-2-
[(triphenylphosphoranylidene)aminolpenta-2,4-diencate and 2.42 g (154 mmol) of 4-
chloro-3-hydroxybenzaldehyde in 280 mL of anhydrous acetonitrile for 96 h. After cooling
to RT, concentrate the reaction mixture under reduced pressure and purify the residue

obtained by silica gel column chromatography, eluting with a cyclohexane / ethyl acetate
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(EtOAc) gradient from 0 to 30% of EtOAc. After concentration under reduced pressure,
we obtain 2.4 g of ethyl 6-(4-chioro-3-hydroxyphenyl}-5-(2,6-dimethoxyphenyh)pyridine-2-
carboxylate in the form of white powder.

Yield = 41%

M.p.(°C) =182

1.6. Ethyl 6-{4-chioro-3-[3-{dimethylamino)propoxylphenyl}-5-(2,6-~

dimethoxypheny|pyridine-2-carboxylate

Add 0.257 g (2.11 mmol) of 3-chloro-N,N-dimethylpropane-1-amine hydrochioride and
3.40 g (1.34 mmol) of caesium carbonate to a solution of 0.5 g (1.21 mmol) of ethyl 6-(4-
chloro-3-hydroxyphenyl)-5-(2,6-dimethoxyphenyl)pyridine-2-carboxylate  in 20 mL  of
anhydrous DMF under argon. Stir the reaction mixture for 15 min at RT then heat for 2 h
at 80°C. After cooling to RT, add 1 mL of an aqueous solution of citric acid at 5% and
concenirate the whole under reduced pressure. Take up the residue in 50 mL of EtOAc
and wash with 10 mL of a 5% solution of Na;CO3; and then 10 mL of water, After drying
over Na,S04 and concentration under reduced pressure, purify the residue by silica gel
column chromatography, eluting with a DCM / methanol gradient from 1 to 15% of
methanol. After concentration under reduced pressure, we obtain 0.55 g of ethyl 6-{4-
chloro-3-[3—(dimefhy!amino)propoxy]phenyl}-5-(2,6—dimethoxyphenyl)pyridine—2—
carboxylate in the form of oil.

Yield =91%

1.7.  6-{4-Chloro-3-[3-(dimethylamino)propoxylphenyl}-5-(2.6-

dimethoxyphenvpvridine-2-carboxylic acid

Add 3.16 g (56.38 mmol) of potassium hydroxide to a solution of 5.63 g (11.28 mmol) of
ethyl 6-{4-chloro-3-[3-(dimethylamino)propoxylphenyl}-5-(2,8-dimethoxyphenyl)pyridine-2-
carboxylate in 132 mL of EtOH. Reflux the reaction mixture for 2 h and then concentrate
under reduced pressure. Take up the residue obtained in 10 mL of water, then neutralize
with 56.5 mL (56.5 mmol) of a 1N HCI agueous solution. The precipitate obtained is
filtered on a frit and rinsed with 2 x 10 mL of water. After drying under reduced pressure,
we obtain 525¢g of  6-{4-chloro-3-[3-(dimethylamino)propoxy]phenyl}-5-(2,6-
dimethoxyphenyl)pyridine-2-carboxylic acid in the form of white powder.

Yield = 100%

M.p.(°C) = 215
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1.8.  1-({I6-{4-Chloro-3-[3-{dimethylamino)propoxylphenyl}-5-(2.6-
dimethoxyphenyhpyridin-2-yllcarbonyllaminoicyclohexanecarboxylic acid

Add, under argon, 0.74mL (0.41 mmol) of diisopropylethylamine and 409 mg
(1.28 mmol) of TBTU to a solution of 200mg (0.42mmol) of 6-{4-chloro-3-[3-
(dimethylamino)propoxy]phenyi}-5-(2,6-dimethoxyphenyl)pyridine-2-carboxylic acid in
50 mL of anhydrous DMF. In parallel, heat, while stirring under argon, a mixture of 84 mg
(0.59 mmol) of 2-aminocyclohexane-2-carboxylic acid and 0.18 mL (0.76 mmol) of N,O-
bis (trimethylsilyl) acetamide (BSA) in 5 mL of anhydrous acetonitrile to 00°C. After 2 h,
the mixiure has dissolved completely. Cool the solution fo RT, then add it to the solution
of  6-{4-chloro-3-[3-(dimethylamino)propoxylphenyf}-5-(2,6-dimethoxyphenyl)pyridine-2
carboxylic acid activated with TBTU. After stirring for 18 h at RT, add 10 mL of 0.5N HCI
aqueous solution and continue stirring for 3 h. Then distribute the reaction mixture in a
mixture of 20 mL of EtOAc/ether 1:1 and 10 mL of water. After extraction, extract the
aqueous phase again with 10 mL of 1:1 ether/EtOAc mixture. Combine the organic
phases, wash with 2 x 10 mL of water, dry over Na,SQ, and concentrate under reduced
pressure. Then purify the residue by reverse-phase HPLC (RP18) eluting with a 0.01N
HCI / acetonitrile gradient from 5% to 100% of acetonitrile. After concentration under
reduced pressure and lyophilization, we obtain 106 mg of 1-({[6-{4-chioro-3-[3-
(dimethylamino)propoxy]phenyl}-5-(2,6-dimethoxyphenyl)pyridin-2-
ylearbonyllamino)cyclohexanecarboxylic acid hydrochloride in the form of white powder.
Yield = 41%

M.p.(°C) > 200.

M = CaHzCIN3Og = 595; M+H = 596

"H NMR (ppm, d6-DMSO, 400 MHz): 8.70 (s, 1H); 7.80 (d, 1H); 7.65 (d, 1H) 7.15 {m, 2H);
7.05 (d, 1H); 6.60 (d, 1H); 6.50 (d, 2H); 3.85 (t, 2H); 3.35 (s, 6H); 2.75 (m, 2H); 2.45 (s,
6H); 2.15 (m, 2H); 1.80 (m, 2H) 1.55 (m, 4H); 1.25 (m, 4H).

Example 2 9-({[6-{4-Chloro-3-[3-(dimethylamino)propoxy]phenyl}-5-(2,8-

dimethoxyphenyl)pyridin-2-ylJcarbonyl}amino)bicyclo[3.3. 1lnonane-9-carboxyiic acid

hydrochloride
{compound No. 25)

2.1. 0-aminobicycla[3.3.1.Inonane-9-carbonitrile

Add successively 21 mL of water, 1.12g (22.8 mmol) of sodium cyanide, 4,52 ml.
(54.27 mmol) of 12N agueous ammonia solution and 2.32 g (43.41 mmol) of NH,Cl to a

A
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solution of 3 g (21.7 mmol). of bicyclo[3.3.1.Jnonan-9-one in 40 mL of EtOH. Stir the
reaction mixture for 18 h at 50°C. Then add 5 mL of 12N aqueous ammonia solution and
heat the mixture again for 4 h at 50°C. Cool the solution to RT then distribute in 100 mL
of a 1:1 mixture of ether/1N agueous soda solution. After extraction, wash the organic
5 phase with 3 x 50 mL of water, dry over Na,S0O, and concentrate under reduced
pressure. Take up the residue obtained in 50 mL of ether and then treat for 1 minute with
a gentle stream of hydrogen chioride. Filter the hydrochloride thus obtained, wash with
20 mL of ether and distribute in 100 mL of a 1:1 mixture of DCM/saturated aqueous
solution of Na,CQOs. Extract the aqueous phase again with 50 mL of DCM, then combine
10 the organic phases, wash with 2 x 20 mL of water and dry over Na,SQ,. After
concentration under reduced pressure, we obtain 1.88 g of S-aminobicyclo[3.3.1.Inonane-
9-carbonitrile in the form of oil.
Yield = 52%

15 2.2. N-{9-cyanobicyclo[3.3.1]non-8-vhbenzamide

Add a solution of 2.37 g (17.17 mmol) of potassium carbonate in 30 mL of water, then
1.37 mL (11.8 mmol) of benzoyl chloride, to a solution of 1.88 g (11.45 mmol} of 9-
aminobicyclo[3.3.1]Jnonane-8-carbonitrile in 20 mL of THF. Stir the reaction mixture for 1 h
20 at RT, then distribute in 100 mL of a 1:1 mixture of DCM/water. Wash the organic phase
with 50 mL of water, dry over Na;S0, and concentrate under reduced pressure. Solidify
the residue obtained in 100 mL of pentane giving, after filtration and washing with
pentane, 2.81g of N-(8-cyanobicyclo[3.3.1]non-9-yl}benzamide in the form of white

powder.
25 Yield = 82%
M.p.(°C) > 200

2.3 9-Aminobicyclo[3.3.1Inohane-9-carboxylic acid

30 Add 200 mL of a 12N HCI agueous solution to a solution of 2.8 g (10.43 mmol) of N~(9-
cyanobicyclo[3.3.1Jnon-3-yl)benzamide in 80 mL of THF. Stir the solution for 20 h at RT -
a white precipitate gradually appears. After filtering the precipitate on a frit and rinsing
with 3 x 200 mL of water, we obtain 3.6 g of wet 9-benzoylamino bicyclo[3.3.1]nonane-9-
carboxylic acid.

35  Dissolve 3 g (10.44 mmol) of 9-benzoylamino bicyclo[3.3.1]Inonane-9-carboxylic acid in
200 mL of AcOH.and 50 mL of 6N HCI aqueous solution, reflux the mixture for 18 h and
then concentrate partially by distillation of 150 mL of solvent. After cooling, filter the
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reaction mixture and distribute in 150 mL of a 1:2 mixture of 1N HCI agueous solution /

ether. After extraction, concentrate the agueous phase and then freat it dropwise with a

12N agueous solution of soda (NaCH) to adjust the pH to 5-6. Filter the amino acid thus

precipitated, wash with 3 x 50 mL of water and dry under reduced pressure, which gives
5 1.88 g of 9-aminobicyclo[3.3.1]nonane-9-carboxylic acid in the form of white crystals.

Yield = 98%

M.p.(°C) > 250.

2.4,  9-({{6-{4-Chioro-3-[3-(dimethylamino)propoxylphenyl}-5-(2.6-
10  dimethoxyphenvhpyridin-2-vllcarbonyltaming)bicyclo[3.3.11nonane-8-carboxylic _acid hy-

drochloride

According to the method described in example 1.8, starting from 400 mg (0.85 mmal) of
6-{4-chloro-3-[3-(dimethylamino }propoxylphenyl}-5-(2,6-dimethoxyphenyl)pyridine-2-

15  carboxylic acid and 218 mg (1.19 mmo!) of 9-aminobicyclo[3.3.1]nonane-9-carboxylic acid
and after reverse-phase purification and lyophilization, we obtain 220 mg of 9-({[6-{4-
chloro-3-[3-(dimethylamino )propoxylphenyl}-5-(2,6-dimethoxyphenyhpyridin-2-
yllcarbonyllamino)bicyclo]3.3.1]Jnonane-9-carboxylic acid hydrochioride in the form of
white powder.

20 Yield=41%

M.p.(°C). 197

M = Ca5H4CIN;Og = 635; M+H = 636

'H NMR (ppm, d6-DMSO, 400MHz): 8.45 (s, 1H); 8.00 (d, 1H); 7.80 (d, 1H}); 7.30 (1, 2H),
7.25 (s, 1H); 7.05 (d, 1H); 6.95 {dd, 1H); 6.70 (d, 1H}); 3.85 (1, 2H); 3.50 (s, 6H); 3.05 (m,

25 2H): 2.70 (s, 6H): 2.2-1.4 (m, 16H).

Example 3: 2-({[6-{4-Chloro-3-[(1-methylpyrrolidin-3-yl)oxy]phenyl}-5-(2,6-
acid

dimethoxyphenylpyridin-2-yilcarbonyl}aminoYadamantane-2-carboxylic
30  hydrochloride
(compound No. 15)

3.1. Ethvl 6-{4-chloro-3-[(1-methvipyrrolidin-3-yl)oxylphenyl}-5-(2,6-

dimethoxyphenylpyridine-2-carboxylate

35
Add 88 mg (0.87 mmol) of 1-methyl-3-hydroxypyrrolidine, 246 mg (1.09 mmol) of

triphenyiphosphine and 0.01 mL (0.07 mmol) of TEA to a solution of 300 mg (0.72 mmol)
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of ethyl 6-(4-chloro-3-hydroxyphenyl)-5-(2,6-dimethoxyphenyl)pyridine-2-carboxylate in
2.5 mL of anhydrous THF cooled to 0°C and placed under argon. After dissolution, add
dropwise, at 0°C, a solution of 0.24 mL (1.09 mmol) of DIAD in 2.5 mL of anhydrous THF.
Bring the reaction mixture to RT, stir for 18 h, then take up in 50 mL of EtQOAc. Wash the
organic phase successively with 20 mL of a saturated agueous solution of sodium
bicarbonate (NaHCO,) then 20 mL of water. After drying over Na,SO, and concentration
under reduced pressure, purify the residue obtained by silica gel column
chromatography, eluting with a DCM / methanol gradient from 0 to 20% of methanol.
After concentration under reduced pressure, we obtain 250 mg of ethyl 6-{4-chloro-3-[(1-
methylpyrrolidin-3-yl)oxy]phenyl}-5-(2,6-dimethoxyphenyl)pyridine-2-carboxylate  in  the
form of oil.

Yield = 70%

3.2.  2-({[6-{4-Chioro-3-[(1-methylpyrrolidin-3-yl)oxylphenyl}-5-(2 6-
dimethoxyphenylpyridin-2-vijcarbonyllamino)adamantane-2-carboxylic

hydrochloride

acid

According to the saponification/peptide coupling steps described in examples 1.7 and 1.8
respectively, starting from 250 mg (0.5 mmol) of ethyl 6-{4-chloro-3-[(1-methylpyrrolidin-3-
yl)oxylphenyl}-5-(2 6-dimethoxyphenyl)pyridine-2-carboxylate and 100 mg (0.51 mmol) of
2-aminoadamantane-2-carboxytic acid, we obtain 160 mg of 2-({[6-{4-chloro-3-[2-
(dimethylamino)ethoxylphenyl}-5-(2,6-dimethoxyphenyl)pyridin-2-
yllcarbonyi}amino)adamantane-2-carboxylic acid in the form of white powder.

Yield = 47%

M.p.(°C) = 215

M = C3sHa4oCIN3Og = 645; M+H = 646

'H NMR {ppm, d6-DMSO, 400MHz): 8.40 (s, 1H); 8.00 (d, 1H); 7.85 (d, 1H); 7.35 (m, 2H);
7.05 {dd, 1H); 6.95 ({, 1H); 6.65 (d, 2H); 4.90 (m, 1H}; 3.80 (m, 2H); 3.50 (s, 6H); 3.15 (m,
2H}, 2.85 (m, 3H); 2.55 (s, 2H); 2.2-1.6 (m, 14H).

Example 4: 2-({[6-{4-Chioro-3-[3-(dimethylamino)propoxylphenyl}-5-(2-

methylphenyl)pyridin-2-ylJcarbonyl}amine)adamantane-2-carboxylic acid hydrochloride

{compound No. 18)

Methyl 6-bromo-5-hydroxy-2-pyridine carboxylate is synthesized according to a method
already described in the literature (J. Org. Chem., 1996, 4623-4633).
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4.1. 2-{benzvloxy}-1-chloro-4-indobenzene

A suspension of 300 g (1179 mmol) of 2-chloro-5-iodophenol and 140 mL (1179 mmol) of
benzyl bromide and 195.5 g (1415 mmol) of anhydrous potassium carbonatie in 1.2 L of

5 anhydrous DMF is stirred for 5 h at 70°C and then cooled to RT. The reaction mixture is
then distributed in 3 L of a 2:1 ether/water mixture. The organic phase is washed with 2 x
1 L of water, dried over Na,S0,, concentrated under reduced pressure and the residue
obtained is solidified in pentane. We thus obtain 376 g of 2-(benzyloxy)-1-chloro-4-
iodobenzene in the form of beige powder.

10 Yield = 92%

M.p.(°C) = 72,

4.2, 3-(Benzyloxy)-4-chlorophenyllboronic acid

15  Add dropwise 374 ml (748 mmol} of a solution of iPrMgCl 2N in THF to a solution of
198 g (575 mmol) of 2-(benzyloxy)-1-chloro-4-iodobenzene in 1.2 L of anhydrous THF
under argon and stirred at -50°C, maintaining the temperature between -40 and -50°C.
Allow the reaction mixture to return to -10°C and continue stirring for 1 h. Then add
172 mL (748 mmol) of triilsopropyl borate and leave the reaction mixture to return slowly

20  to RT. After stirring for 2 h, treat the mixture with 1 L of aqueous solution of HCI 5N, then
extract with ether (2 x 800 mL). Wash the organic phase with 2 x 1 L of water, dry over
Nap50, then concenirate under reduced pressure. Solidify the residue obtained in
pentane, filter on a frit and wash with pentane. We thus obtain 113 g of [3-(benzyloxy)-4-
chlorophenyllboronic acid in the form of a white solid.

25 Yield =76%

M.p.(°C) = 148 (decomposition).

4.3, Methyl 8-[3~(benzvloxy)-4-chlorophenyll-5-hydroxypyridine-2-carboxylate

30 Stir a solution of 37 g (163 mmol) of methyl 6-bromo-5-hydroxy-2-pyridine carboxylate
and 51g (196 mmol) of [3-(benzyloxy)-4-chlorophenyliboronic acid in 300 mL of
anhydrous DMF for 15 min while bubbling with argon, then add 63.8 g (196 mmo!) of
anhydrous caesium carbonate and 5 g (4.33 mmol} of Pd(PPha),. Stir the reaction mixture
for 10 h at 90°C under argon, cool to RT, then distribute in 1 L of ether/EtOAc 1:1 mixture

35 and 1L of a 0.5N aqueous HCI solution. Extract the aqueous phase again with 500 mL of
EtOAc / ether 1:1 mixture. Combine the organic phases and wash with 4 x 500 mL of

water. After drying over Na,SO, and concentration under reduced pressure, take up the
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precipitate with 500 mL of a 7:3 mixture of pentane / DCM, filter and wash with pentane.
We thus obtain 32g of methyl 6-[3-(benzyloxy)-4-chlorophenyll-5-hydroxypyridine-2-
carboxylate in the form of ysllow ochre powder.
Yield = 53%

5 Mp.(°C)=202

4.4,  Methyl 6-[3-(benzyloxy)-4-chlorophenyli-5-

{[(trifluoromethysulphonylloxylpyridine-2-carboxylate

10 Add 17.7 mL (126 mmol) of TEA to a mixture of 38.8g (105 mmol) of methyl 6-[3-
(benzyloxy)-4-chlorophenyl]-5-hydroxypyridine-2-carboxylate in 200 mL of DCM. The
mixture dissolves gradually and is cooled to -5°C under argon. Add, dropwise, 19.42 mL
(115.4 mmol} of trifluoromethanesulphonic anhydride, maintaining the temperature at
0°C. After 3 h at 0°C, take up the reaction mixture in 300 mL of DCM and wash with 2 x

15 200 mL of water, dry over Na,SO,, then concentrate under reduced pressure. Purify the
residue obtained by chromatography on a silica column, eluting with a pentane / EtOAc
gradient from 0 to 30% of EtOAc. After concentration under reduced pressure, we obtain
4759 of methyl 6-[3-(benzyloxy)-4-chlorophenyl]-5-
{[(trifluoromethyl)sulphonyfloxy}pyridine-2-carboxylate in the form of white crystals.

20 Yield = 90%

M.p.(°C) = 89,

4.5, Methyl 8-[3-(benzyloxy)-4-chlorophenyl]-5-(2-methylphenypyridine-2-carboxylaie

25 Stir a solution of 25g (48.8 mmol) of methyl 6-[3-(benzyloxy)-4-chlorophenyl]-5-

{[{trifluoromethyl)suiphonyljoxy}pyridine-2-carboxylate and 8.8g (64.8 mmol) of 2-

methylphenylboronic acid in 200 mL of anhydrous DMF for 15 min while bubbling with
argon, then add 12.7 g (60 mmot) of anhydrous potassium phosphate (K;PQ,) and 5.78 g
(6 mmol) of Pd(PPh;)s and stir the reaction mixture for 18 h at 90°C under argon. Then
30 distribute the reaction mixture at RT in 600 mL of ether/EtOAc 1:1 mixture and 600 mi of
water. After extraction, extract the aqueous phase again with 100 mL of EtOAc, combine
the organic phases and wash with 4 x 300 mL of water, dry over Na,SQ4 then
concentrate under reduced pressure. Purify the residue obtained by silica gel column
chromatography, eluting with a heptane / EtOAc gradient from 0 to 20% of EtOAc. After
35  concenfration under reduced pressure, we obtain 18 g of methyl 6-[3-(benzyloxy)-4-
chlorophenyl]-5-(2-methylphenyl)pyridine-2-carboxylate in the form of oil.
Yield = 81%
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4.6.  Methyl 6-(4-chloro-3-hydroxylpheny)-5-(2-methylphenylpyridine-2-carboxyiate

Add dropwise, in 1 h 30 min, 85.6 mL (85.6 mmol) of a 1N solution of boron tribromide in
DCM to a solution of 19 g (42.8 mmol) of methyl 6-[3-(benzyloxy)-4-chlorophenyl}-5-(2-
methylphenyl)pyridine-2-carboxylate in 70 mL of anhydrous DCM cooled under argon to
-70°C, maintaining the temperature at -85°C. After stirring for 2 h at -70°C, add dropwise
20 mL (520 mmol) of anhydrous methanol, maintaining the temperature at -65°C. Bring
the reaction mixiure to RT, then concentrate under reduced pressure. Take up the
residue in 100 mL of foluene and concentrate again. Repeat the operation two more
times. Take up the residue obtained in 100 mL of methano! and cool under argon at 0°C,
then add dropwise 8 mL {128 mmol) of thionyl chloride. Stir the reaction mixture for 48 h
at RT, then concentrate under reduced preséure. Take up the residue obtained in 200 mL
of EtOAgc, cool to 0°C and treat with 300 mL of a saturated aqueous solution of NaHCO,.
After extraction, exiract the aqueous phase again with 100 mL of EtOAc. Combine the
organic phases, wash with 100 mL of water, dry over Nay;SQ, and concentrate under
reduced pressure. Purify the residue by silica gel column chromatography, eluting with a
heptane / EtOAc gradient from 0 to 30% of EtOAc. After concentration under reduced
pressure, we obtain 14.7g of methyl 86-(4-chloro-3-hydroxyphenyl}-5-(2-

methylphenyl)pyridine-2-carboxylate in the form of white powder.

Yield = 97%
M.p. (°C) =190
4.7, Methyl B-{4-chloro-3-[3-(dimethylamino)propoxylphenyl}-5-(2-

methviphenyl)pyridine-2-carboxylate

According to the method described in example 1.6, starting from 5.4 g (15.26 mmol) of
methyl  6-(4-chloro-3-hydroxypheny!)-5-(2-methylphenyl)pyridine-2-carboxylate, 9.95g
(30.53 mmol) of caesium carbonate and 2.9g (18.3mmol) of 3-chloro-N,N-
dimethylpropan-1-amine hydrochloride in 60 mL of DMF, we obtain 6 g of methy! 6-{4-
chlore-3-{3-(dimethylamino)propoxy]phenyl}-5-(2-methylphenyt)pyridine-2-carboxylate  in
the form of oil.

Yield = 90%

4.8,  2-({[6-{4-Chloro-3-[3-(dimethylamino propoxylphenvi}-5-(2-methviphenyl Ypyridin-2-

ylicarbonvyilaminoadamantane-2-carboxylic acid hydrochloride
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According to the saponification/peptide coupling steps described in examples 1.7 and 1.8
respectively, starting from 4.65g (106 mmol} of methyl 6-{4-chloro-3-[3-
(dimethylamino)propoxy]pheny!}-6-(2-methylphenyl)pyridine-2-carboxylate  and 2.38 g
(12.18 mmol) of 2-aminoadamantane-2-carboxylic acid, we obtain 4.1 g of 2-({[6-{4-
5  chioro-3-[3-(dimethylamino)propoxy]phenyl}-5-(2-methylphenyl)pyridin-2-

ylcarbonyl}amino)adamantane-2-carboxylic acid hydrochloride in the form of white
powder.
Yield = 54%
M.p.(°C): 224.

10 M= CasH,CINSO, = 601; M+H = 602
"H NMR (ppm, d6-DMSQ, 400MHz): 8.50 (s, 1H); 8.05 (d, 1H); 7.90 (d, 1H); 7.25 (m, 5H);
7.10 (dd, 1H); 6.95 (dd, 1H); 3.80 (m, 2H); 3.1 (m, 2H); 2.75 (s, 6H); 2.60 (s, 2H); 1.90 (s,
3H); 2.2-1.6 (m, 14H).

15 Example 5: 2-({[6-{4-Chloro-3-[3-{dimethylamino)propoxylphenyl}-5-(2-oxopyrrolidin-1-
ypyridin-2-ylJcarbonyl}amino)adamantane-2-carboxylic acid hydrochloride

(compound No. 23)

5.1. Methyi 6-[3-(benzyloxy)-4-chlorophenyll-5-(2-oxopyrrolidin-1-yhpyridine-2-

20  carboxylate

Stir a solution of 500 mg {1 mmol) of methyl 6-[3-(benzyloxy)-4-chlorophenyl]-5-

{[(frifluoromethyl)sulphonyljoxy}pyridine-2-carboxylate, 0.1mL (1.1 mmol) of 2-

pyrrolidinone and 450 mg (1.4 mmol) of caesium carbonate in 10 mL of anhydrous 1,4-
25  dioxan for 10 minutes while bubbling with argon, then add 9 mg (0.01 mmol) of Pd,(dba},
and 17 mg (0.03 mmol) of Xantphos and heat the reaction mixture for 6 h at 70°C while
stirring. Then distribute the mixture in 100 mL of ether/EtOAc 1:1 mixture and 50 mL of a
saturated aqueous solution of NH,CI. After extraction, wash the organic phase with 2 x
50 mL of water, dry over Na,SQO,4 and concenirate under reduced pressure. Purify the
30 residue obtained by silica gel column chromatography, eluting with a heptane / EtOAc
gradient from 0 to 30% of EtOAc. After concentration under reduced pressure, we obtain
293 mg of methyl 6-[3-(benzyloxy)-4-chlorophenyl]-5-(2-oxopyrrolidin-1-yl)pyridine-2-
carboxylate in the form of oil.
Yield = 67%.

35
5.2 Methvi 6-{4-chloro-3-[3-(dimethylamino)propoxylphenyl}-5-(2-oxopyrroiidin-1-

yvlpyridine-2-carboxylate
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According to the debenzylation/O-alkylation steps described in examples 4.6 and 1.6

respectively, starting from 511mg (1.17 mmol} of methyl 6-[3-(benzyloxy)-4-

chlorophenyl]-5-(2-oxopyrrolidin-1-yl)pyridine-2-carboxylate, we obtain 391 mg of methyl
5  B-{4-chloro-3-[3-(dimethylamino)propoxy]phenyh-5-(2-oxopyrrolidin-1-yl)pyridine-2-

carboxylate in the form of oil.

Yield = 77%

5.3. 6-{4-Chioro-3-[3-
10  vipyridin-2-vlicarbonyllamino)adamantane-2-carboxylic acid hydrochloride

According to the saponification/peptide coupling steps described in examples 1.7 and 1.8
respectively, starting from 391mg (0.91mmol) of methyl 6-{4-chloro-3-[3-
(dimethylamino)propoxy]phenyl}-5-(2-oxopyrrolidin-1-yl)pyridine-2-carboxylate and
15 265 mg (1.36 mmol) of 2-aminoadamantane-2-carboxylic acid, we obtain 241 mg of 2-
{{[6-{4-chloro-3-[3-(dimethylamino)propoxylphenyl}-5-(2-oxopyrrolidin-1-yl)pyridin-2-
yllcarbonyllamino)adamantane-2-carboxylic acid hydrochloride in the form of white
powder.
Yield = 39%
20 Mp.(°C) 199
M = CzH3sCIN,Os = 594; M+H = 595
'H NMR (ppm, d6-DMSO, 400 MHz): 8.40 (s, 1H); 8.05 (t, 2H); 7.55 (d, 1H); 7.50 (s, TH);
7.20 (dd, 1H); 4.15 (t, 2H); 3.85 (t, 2H); 2.75 (s, 6H); 2.55 (s, 2H); 2.2-1.6 (m, 20H).

25 Example 8: 2-{[(2'-{4-Chloro-3-[3-(dimethylamino)propoxy]phenyl}-2,3'-bipyridin-6'-
yl}carbonyllamino}adamantane-2-carboxylic acid hydrochloride

{compound No. 27)

6.1, Methyl 2'-[53-(benzyvloxy)-4-chlorophenvyl]-2,3'-bipyridine-6'-carboxylate

30
Stir a suspension of 0.5g {1mmocl) of methyl 6-[3-(benzyloxy)-4-chlorophenyl}-5-

{{{trifluoromethyl)sulphonylloxy}pyridine-2-carboxylate, 0.44g (1.2 mmol) of 2-tri-n-

butylstannylpyridine and 42 mg (1 mmol) of anhydrous lithium chioride in 2mbL of
anhydrous DMF for 10 min while bubbling with argon, then add 9.5 mg (0.05 mmol) of
35  Cul, 45 mg (0.05 mmol) of Pd.(dba): and 27 mg (0.05 mmol} of PdCl, (dppf) and then
heat the reaction mixture to 90°C. After stirring for 5 h at 90°C, cool the mixture to RT,

take up in 30 ml of EtOAg, treat and stir for 15 minutes with 30 mL of a 5 wt.% aqueous



"Vigo) < 0 eLNoy O ...... OINO ..... , I el _zDbb * d NN O,

N"zt NlaNCONF- N 74 cN I.l.Lo 'r' 0) co) I
46

solution of potassium fluoride. Then filter the two-phase mixture on a bed of celite, and
rinse the celite with 30 mL of EtQOAc. Wash the organic phase with 4 x 60 mL of water, dry
over Na,SO4 and concentrate at reduced pressure. Purify the residue obtained by
chromatography on a silica column, eluting with a toluene / EtOAc gradient from 0 to 15%
5 of EtOAc. After concentration under reduced pressure, we obtain 240 mg of methyl 2'-[3-
{benzyloxy)-4-chlorophenyi]-2,3"-bipyridine-6'-carboxylate in the form of oil.

Yield = 55%

6.2. Methvl 2'-{4-chloro-3-[3-(dimethylamino }propoxylpheny}-2,3"-bipyridine-6'-

10 carboxylate

According to the debenzylation/O-alkylation steps described in examples 4.6 and 1.6

respectively, starting from 680 mg (1.58mmol) of methyl 2'-[3-(benzyloxy)-4-

chlorophenyl}-2,3'-bipyridine-6'-carboxylate, we obtain 580 mg of methyi 2-{4-chloro-3-[3-
15 (dimethylamino)propoxylphenyf}-2,3"-bipyridine-6'-carboxylate in the form of oil.

Yield = 86%

6.3. 2-{[(2'-{4-Chloro-3-[3-(dimethylamino)propoxy]phenyl}-2.3"-bipyridin-6'-

yhcarbonyllaminoladamantane-2-carboxylic acid hvdrochloride

20
According to the saponification/peptide coupling steps described in examples 1.7 and 1.8

respectively, starting from 581mg (1.36 mmol) of methyl 2'-{4-chloro-3-[3-
(dimethylamino)propoxy]phenyl}-2,3'-bipyridine-6'-carboxylate and 365 mg (1.87 mmol) of
2-aminoadamantane-2-carboxylic acid, we obtain 435 mg of 2-{{(2'-{4-chloro-3-[3-
25  (dimethylamino)propoxy]phenyl}-2,3'-bipyridin-6'-yl)carbonyllamino}adamantane-2-
carboxylic acid hydrochloride in the form of white powder.
Yield = 48%
M.p.(°C): 209
M = C33H3,CIN,O4 = 588; M+H = 589
30 'H NMR (ppm, d6-DMSO, 400 MHz): 10.55 (s, 1H); 8.65 (s, 1H); 8.50 (s, 1H); 8.25 (d,
1H); 8.10 (d, 1H); 7.80 (t, 1H); 7.40 (dd, 1H); 7.35 (d, 2H); 7.25 (s, 1H); 6.80 (d, 1H); 3.95
(t, 2H), 3.15 (m, 2H); 2.75 (s, 3H); 2.70 (s, 3H); 2.60 (s, 2H); 2.2-1.6 (m, 14H).

Example 7 2-({[6-{4-Chloro-3-[3-(dimethylamino)propoxy]phenyl}-5-(2-

35 chlorophenyt)pyridin-2-ylJcarbonyl}amino)adamantane-2-carboxylic acid hydrochloride

{compound No. 22)
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7.1. Methyl 6-{4-chloro-3-[3-(dimethylamino)propaxylphenyli-5-( 2-

chlorophenylpyridine-2-carboxylate

According to the debenzylation/O-alkylation steps described in exampies 4.6 and 1.6
respectively, starting from 625mg (1.35mmol) of methyl 6-[3-(benzyioxy)-4-
chiorophenyl]-5-(2-chlorophenyl)pyridine-2-carboxylate, we obtain 173 mg of methy| 6-{4-
chloro-3-[3-(dimethylamino)propoxylphenyl}-5-(2-chiorophenyl)pyridine-2-carboxylate  in
the form of oil.

Yield = 28%

7.2.  2-({I8-{4-Chlore-3-3-(dimethylamino)propoxylphenyli-5-( 2-chlorophenvipyridin-2-

vilcarbonvllamino)adamantane-2-carboxylic acid hydrochloride

According to the saponification/peptide coupling steps described in examples 1.7 and 1.8
respectively, starting from 290mg (0.63mmol) of methyl 6-{4-chioro-3-[3-
(dimethylamino)propoxy]phenyl}-5-(2-chlorophenyl)pyridine-2-carboxylate and 184 mg
{(0.94 mmol) of 2-aminoadamantane-2-carboxylic acid, we obtain 120 mg of 2-({[6-{4-
chloro-3-[3-(dimethylamino)propoxy]phenyl}-5-(2-chiorophenyl)pyridin-2-
yllcarbonyl}amino)adamantane-2-carboxylic acid hydrochloride in the form of white
powder.

Yield = 29%

M.p.(°C): 214

M = C34Ha7CIN3O4 = 621; M+H = 622

'H NMR (ppm, d6-DMSO, 400 MHz): 8.50 (s, 1H); 8.10 (d, 1H); 8.00 (d, t1H); 7.45 (m,
2H); 7.40 (d, 2H); 7.35 (d, 1H); 7.20 (dd, 1H); 6.90 (dd, 1H); 3.90 (m, 2H); 3.15 (m, 2H);
2.75 (s, 6H); 2.60 (s, 2H}); 2.2-1.6 (m, 14H).

Example 8: 1-(1[6-{4-Chloro-3-[3-(dimethylamino)propoxylpheny!}-5-( 2-

methylphenyl)pyridin-2-yl]carbonyl}amino }cyclohexanecarboxylic acid hydrochloride

{compound No. 34)

According to the saponification/peptide coupling steps described in examples 1.7 and 1.8
respectively, starting from 485mg (1.06 mmol) of methyl 6-{4-chloro-3-[3-
(dimethylamino)propoxy]phenyl}-5~(2-methylphenyl)pyridine-2-carboxylate (example 4.7)
and 174 mg (1.22 mmol) of 2-aminocyclohexane-2-carboxylic acid, we obtain 330 mg of
1-({[6-{4~chloro-3-[3-(dimethylamino)propoxy]phenyl}-5-(2-methylphenyl)pyridin-2-
yljcarbonylfamino)cyclohexanecarboxylic acid hydrochloride in the form of white powder.
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Yield = 53%
M.p. (°C) = 146-150

M = CaiHzCINSO, = 549; M+H = 550

"H NMR (ppm, d6-DMSO, 400 MHz): 10.5 (s, 1H); 8.40 (s, 1HY; 8.05 (d, 1H); 7.90 (d, 1H);
7.35 (d, 1H); 7.25 (m, 5H); 7.05 (dd, 1H); 3.80 (m, 2H); 3.1 (m, 2H); 2.75 (s, 6H); 1.75 (s,

3H); 2.2-1.6 (m, 12H).

Example 9: cis-1-({[6-{4-Chloro-3-[3-{diethylamino)propoxy]phenyl}-5-(2-
methylphenyl)pyridin-2-yljcarbonyl}amino)-4-hydroxycyclohexane carboxylic acid
hydrochloride

(compound No. 147)

Add successively, under argon and at RT, 127 mg (1.1 mmol) of N-hydroxysuccinimide
and 211 mg (1.1 mmol) of EDC.HCI to a mixture of 490 mg (1 mmol) of 6-{4-chloro-3-[3-
(diethylamino)propoxylphenyl}-5-(2-methylphenyl)pyridine-2-carboxylic acid hydrochloride
in 5 mL of anhydrous DMF, After stirring for 18 h, add successively to the (bright yellow,
clear) reaction mixture, 0.9 mL (5.4 mmol) of DIEA and 215 mg (1.1 mmol) of c¢is-1-
amino-4-hydroxycyclohexane carboxylic acid (J.Chem.Soc., Perkin Trans. 1 (1999) pp.
3375-3379). Continue stirring for 18 h at RT, then concentrate the reaction mixture under
reduced pressure. Then treat the residue obtained for 18 h at RT with 7 mL (7 mmol) of
1N HCI, then concentrate under reduced pressure. Purify the residue by HPLC on a
column of RP18, eluting with a 10N HCI / acetonitrile gradient from 0% to 100% of
acetonitrile.  After Ilyophilization, we obtain 350 mg of cis-1-({[6-{4-chioro-3-[3-
(diethyiamino)propoxy]phenyi}-S-(Z-methylphenyl)pyridin-2~yi]carbonyl}amino)~4—
hydroxycyclohexane carboxylic acid hydrochloride in the form of white powder.

Yield = 55%

M.p. (°C) = 168

M = Ca3HaCIN:Os = 565; M+H = 566

'H NMR (ppm, d6-DMSO, 400 MHz): 8.55 (s, 1H); 8.05 (d, 1H); 7.90 (d, 1H); 7.25 (m,
6H); 6.90 (dd, 1H); 4.65 (sl, 1H); 3.90 (m, 2H); 3.50 (m, 1H); 3.10 (m, 2H); 2.95 (q, 4H);
2.30 (m, 2H); 2.05 (m, 2H); 1.90 (s, 3H); 1.80 (m, 4H); 1.35 (m, 2H): 1.10 {t, 6H)

Exampie 10: 3-{({4"-Chloro-3"{3~(dimethylamino)propoxy]-2,6-dimethoxy-1,1":2",1"-
terphenyl-4'-yl}carbonyl)amino}-4-methylpentanoic acid hydrochloride

(compound No. 28)

10,1, 2-[3-(benzyloxy)-4-chlorophenyl]-4,4,5 5-tetramethyl-1,3.2-dioxaborolane
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Stir a suspension of 20 g (67.2 mmol} of 2-benzyloxy-4-bromo-1-chlorobenzene, 28 g
(24 mmol) of 4,4,4',4',5,5,5',5'-octamethyl-2,2‘-bi~1,3,2-dioxaborolane and 26.4g
(26.9 mmol) of potassium acetate in 280 mL of anhydrous DMSO for 10 minutes under
5 argon, then add 2.46 g (3.4 mmol) of PdCl, (dppf) and heat for 1 h at 110°C. After
distributing in 1L of a 1:1 ether/iwater mixture and filtering on a bed of celite, wash the
organic phase with 100 mL of water, dry over Na,S0., then concentrate under reduced
pressure. Purify the residue obtained by silica gel column chromatography, eluting with a
heptane/EtOAc gradient from 0 to 10% of EtOAc. After concentration under reduced
10  pressure, we obtain 17.5 g of 2-[3-(benzyloxy)—4—chiorophenyl]—4,4,5,5~tetramethyl—1,3,2—
dioxaborolane in the form of oil.
Yield = 74%.

10.2. Methvl 2-bromo-2'.6'-dimethoxybiphenyl-4-carboxylate

15
Stir a solution of 4.84 g (14.2 mmol) of methyl 3-bromo-4-iodobenzoate (J. Med. Chem.,

1999, 42, 4088) and 3.88 g (21.29 mmol) of 2,6-dimethoxyphenyi boronic acid in 120 mL
of DMF and 14.2 mL of a 2M aqueous solution of caesium carbonate for 15 minutes
under argon, then add 984 mg (0.85 mmol) of Pd(PPhs)s and heat for 2.5 h at 85°C. After
20  concentration under reduced pressure, distribute the residue obtained in 600 ml of a 1:1
DCM/water mixture. Wash the organic phase with 100 mL of water, dry over MgSQ, and
concentrate at reduced pressure. Purify the residue obtained by silica gel column
chromatography, eluting with a heptane / EtOAc gradient from 0 fo 10% of EtOAc. After

concentration under reduced pressure, we obtain 2.79g of methyl 2-bromo-2'6'-
25  dimethoxybiphenyl-4-carboxylate in the form of oil.
Yield = 56%

10.3. Methyl 3"-(benzyioxy)-4"-chloro-2,6-dimethoxy-1,1"2".1 "_terphenyl-4'-carboxylate

30  According to the method described in example 10.2, starting from 2.79 g (7.94 mmol) of
methyl 2-bromo-2',6'-dimethoxybiphenyl-4-carboxylate and 3.28 g (9.53 mmol) of 2-[3-
(benzyloxy)-4-chJorophenyl]-4,4,5,5-tetramethy!-1,3,2—dioxaborolane, we obtain 1.75 g of
methyl 3"-(benzy!oxy)—4"-chioro-2,6-dimethoxy—1,1':2‘,1"-terpheny[-4'-carboxylate in the
form of oil.

35 Yield = 45%
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10.4. Methyl A"-chloro-3"-[3-{dimethylaminopropoxyl-2,6-dimethoxy-1.1"2", "-

terphenyl-4'-carboxylate

According to the debenzylation/O-alkylation steps described in examples 4.6 and 1.6
respectively, starting from 1.75 g (3.58 mmol) of methyi 3"-(benzyloxy)-4"-chloro-2,6-
dimethoxy-1,1":2',1"-terphenyl-4'-carboxylate, we obtain 900 mg of methyl 4"-chloro-3"-[3-
(dimethylamino)propoxy]-2,6-dimethoxy-1,1':2',1"—terpheny[—4'-carboxylate in the form of
oil. '

Yield = 52%

10.5. 4"-Chioro-3"-[3-(dimethylamino)propoxyl-2,6-dimethoxy-1,1":2".1 "terphenyl-4'-

carboxylic acid

According to the method described in example 1.7, starting from 900 mg (1.86 mmol) of
methyl 4"-chloro-3"-[3~(dimethylamino)propoxyl-2,6-dimethoxy-1,1":2',1"-terphenyl-4'-
carboxylate, we obtain 700 mg of 4"-chloro-3"-[3-(dimethylamino)propoxyl-2,6-dimethoxy-
1,1:2",1"-terphenyl-4'-carboxylic acid in the form of a pinkish solid.

Yield = 82%

M.p.(°C) = 230.

10.6. 3-[({4"-Chlorg-3"{3-(dimethylamino)propoxy]-2,6-dimethoxy-1 A2 1"terphenyl-4'-

ylicarbonyhaminol-4-methylpentanoic acid hydrochloride

Add 141 mg (0.87 mmol) of CDI to a soiution of 315 mg (0.67 mmol) of 4"-chloro-3"-[3-
(dimethylamino)propoxy}—z,6—dimethoxy—1,1':2',1"-terphenyl—4'-carboxylic acid in 7 mL of
anhydrous THF, and stir the reaction mixture at 55°C for 1 h under argon. Add 70 mg
(0.43 mmol) of carbonyl-1,1-diimidazole and continue the reaction for 1 h at 50°C. Then
add a suspension of 97 mg (0.74 mmol) of racemic 3-amino-4-methylpentanoic acid in a
mixture of 4 mL of THF and 0.8 ml. of DMF and continue stirring for 15 h at 55°C. After
concentration under reduced pressure, distribute the residue obtained in 30 mL of a 21
DCM/water mixture. Wash the organic phase with 10 mL of water, dry over magnesium
sulphate (MgSQ,) and concentrate under reduced pressure. Purify the residue obtained
by silica gel column chromatography, eluting with a DCM / methanol gradient from O to
5% of methanol. After concentration under reduced pressure, solidify the residue in ether,
filter on a frit and wash with ether. We thus obtain 91 mg of 3-[({4"-chioro-3"-[3-
(dimethylamino)propoxy]-2,6-dimethoxy-1,1"2',1 ".terphenyl-4'-yl}carbonyl)amino]-4-

methylpentanoic acid hydrochloride in the form of white powder.
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Yield = 23%

M.p.(°C) = 152

M = CapHaaCIN,Og = 582; M+H = 583

'H NMR (ppm, d6-DMSO, 400 MHz): 8.3 (d, 1H); 7.75 (d, 1H); 7.7 (s, 1H); 7.2 (m, 3H);
6.7 (m, 2H); 6.55 (d, 2H); 4.1 (g, 1H) 3.8 (t, 2H); 3.5 (s, 6H); 2.45 (m, 4H); 2.3 (s, 6H) 1.8

(m, 3H); 0.9 (d, 6H).

Example 11: 3-({[5-{4—Chloro-3-[3-(dimethylamino)propcxy]phenyl}—ﬁ-(z-
methylpheny!)pyridin-3-yllcarbonyl}amino)-4-methylpentanoic acid hydrochloride

(compound 28)

" 11.1.  Methyl 5-[3-(benzyloxy)-4-chlorophenyl]-6-0x0-1 B-dihydropyridine-3-carboxylate

Stir a soluton of 4g (14.35 mmol) of methyl 5-iodo-6-oxo-1,6-dihydropyridine-3-
carboxylate and 6.42g (18.64mmol) of 2—[3-(behzyloxy)—4—chIorophenyl]—4,4,5,5-
tetramethyl-1,3,2-dioxaborolane in a mixiure of 160 mL of dimethoxyethane (DME),
80 mL of EtOH and 120 mL of a saturated aqueous solution of NaHCO; for 15 minutes
under argon, then add 662 mg of Pd(PPhs)s and heat the reaction mixture for 4 h 30 min
at 90°C. After concentration under reduced pressure, distribute the residue obtained in a
mixture of 200 mL of DCM and 10 mL of water. Extract the aqueous phase again with
100 mL of DCM, combine the organic phases, dry over MgSOQs,, filter and concentrate
under reduced pressure. Purify the residue obtained by silica gel column
chromatography, eluting with a DCM / methano! gradient from 0 to 2% of methanol. After
concentration under reduced pressure, solidify the residue in a 5/95 methanol / ether
mixture, then filter and wash with ether. We thus obtain 1.99 g of methyl 5-[3-(benzyloxy)-
4-chlorophenyi]-6-oxo-1,6-dihydropyridine-3-carboxylate in the form of a beige solid.
Yield = 40%

M.p.{°C): 190

11.2. Methyl 5-[3-(benzyloxy)-4-chlorophenvl]-6-

{[(trifluoromethylsulphonylloxylnicotinate

According to the method described in example 4.4, starting from 1.29 g (5.38 mmol) of
methyl 5~[3—(benzyloxy}~4-chlorophenyi]~6-oxo-1,6-dihydropyridine—S-carboxylate and
2.26 ml (13.45 mmol) of trifluoromethanesulphonic anhydride, we obtain 1.6 g of methy!
5-[3—(benzy[oxy)—4—chlorophenyl]-6-{[(trifiuoromethyl)sulphonyl]oxy}nicotinate in the form

of oil.
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Yield = 60%

11.3.  Methyl 5-3-{(benzyloxy)-4-chiorophenvl]-6-(2-methylphenyhnicotinate

According to the method described in example 4.5, starting from 1.5 g (2.99 mmol) of
methyl 5-[3-(benzyloxy)-4-chiorophenyl]-6-{[(triflucromethyl)sulphonyljoxy}nicotinate and
of 508 mg (3.74 mmol) of 2-methylphenyl boronic acid, we obtain 1.26 g of methyl 5-[3-
(benzyloxy)-4-chlorophenyi]-6-(2-methylphenyl)nicotinate in the form of oil.

Yield = 95% '

11.4. Methyl 5-/4-chloro-3-[3-(dimethylaminopropoxylphenyl}-6-(2-

methylphenyhnicotinate

According to the debenzylation/O-alkylation steps described in examples 4.6 and 1.6
respectively, starting from 1.26 g (2.84 mmol) of methyl 5-{3-(benzyloxy)-4-chlorophenyl]-
6-(2-methylphenybnicotinate, we obtain 843 mg of methyl 5-{4-chloro-3-[3-
(dimethylamino)propoxylphenyl}-6-(2-methylphenyl)nicotinate in the form of oil.

Yield = 68%

11.5.  3-{{[5-{4-Chlorg-3{3-(dimethylamino)propoxylphenvl}-6-(2-methylphenyhpyridin-3-

vllcarbonyiamino)-4-methylpentanoic acid hydrochloride

According to the saponification/peptide coupling steps described in examples 1.7 and
10.6 respectively, starting from 835mg (1.90 mmol) of methyl 5-{4-chioro-3-[3-
(dimethylamino)propoxy]phenyl}-6-(2-methylphenyl)nicotinate and 258 mg (1.97 mmol) of
racemic 3-amino-4-methylpentanoic acid, we obtain 130 mg of 3-({[5-{4-chloro-3-[3~
(dimethytamino)propoxy]phenyl}-6-(2-methylphenyl)pyridin-3-ylJcarbonyflamine)-4-
methylpentancic acid hydrochloride in the form of a white solid.

Yield = 13%

M.p.(°C) = 139

M = CzHssCIN3O4 = 537; M+H = 538

'H NMR (ppm, d6-DMSO, 400 MHz): 9.05 (d, 1H); 9.5 (d, 1H); 9.25 (d, 1H); 8.3 (d, 1H});
7.3 (d, 1H) 7.15 (d, 1H); 7.15 (m, 4H); 4.25 (m, 1H); 3.8 (t, 2H); 2.65 (1, 2H); 2.45 (s, 6H)
1.95 (s, 3H); 1.85 (m, 5H); 0.90 (d, 6H).

Example 12: 2-({[6-[3-[3-(Dimethylamino)propoxy]-4-(trifluoromethyl)phenyi]-5-(2-

methylphenyl)pyridin-2-yl]carbonyl}amino)adamantane-2-carboxylic acid hydrochloride
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{compound No. 43)

12.1. 2-iodo-5-nitrophenol

5 Add, dropwise, a solution of 20.7 g (300 mmol) of sodium nitrite (NaNOz) in 100 mL of
water to a solution of 30.81 g (200 mmol) of 2-amino-5-nitrophenol in a mixture of 500 mL
of sulphuric acid at 30 wt.% and 500 mL of DMSO coocled to 5°C, maintaining the
temperature at 5°C. After 30 min at 5°C, add dropwise a solution of 90 g (600 mmol) of
sodium iodide in 100 mL of water, then bring the reaction mixture up o RT. After stirring

10 for 2 h, distribute the reaction mixture in 2 L of a mixture of etherfagueous solution at
10 wt.% of sodium bisulphite 1:1. Extract the aqueous phase again with 200 mL of ether,
combine the organic phases and wash with 3 x 1 L of water, then dry over Na;S0,. After
concentration under reduced pressure, purify the residue obtained by silica gel column
chromatography, eluting with a cyclohexane / EtOAc gradient from 0 to 10% of EtOAc.

15  After concentration under reduced pressure, we obtain 39.8 g of 2-iodo-5-nitrophenol in

the form of a brown salid.
Yield = 75%
M.p.(°C) =150

20 12.2. 2-(benzyloxy)-1-lodo-4-nitrobenzene

According to the method described in example 4.1, starting from 20.8 g (78.5 mmol) of 2-
iodo-5-nitrophenol and 9.3 mL (78.5 mmol) of benzyl bromide, we obtain 25.2 g of 2-

(benzyloxy)-1-ioda-4-nitrobenzene in the form of oil.

25 Yield = 90%

12.3. 2—(benzv|oxv)-4—nitro-1—(trifluoromethyl)benzene

Add 104 mL (70.18 mmol) of trifiuoromethyltrimethylsilane to a mixture of 4.08¢g
30 (70.2 mmol) of anhydrous potassium fluoride and 13.36 g (70.18 mmol) of anhydrous Cul

and 19.17 g (54 mmol) of 2-(benzoxy)-1-iodo-nitrobenzens in 77 mL of anhydrous NMP,

and heat the reaction mixture for 18 h at 45°C under argon. Distribute the suspension at

RT in 1L of a 1:1 ether/water mixture, then wash the organic phase with 4 x 300 mL of

water, dry over Na,SO,, and concentrate under reduced pressure. We thus obtain 15 g of
35 2-(benzyloxy)-4-nitro-1-(trifluoromethyi)benzene in the form of oil.

Yield = 94%
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12.4. 3-(benzyloxy)-4-(trifluoromethylaniline

Add 14.1 g (252 mmol) of iron filings to a mixture of 15 g (50.3 mmol) of 2-(benzyloxy)-4-
nitro-1-(trifluoromethyl)benzene in 200 mL of EtOH, 10 mL of AcOH and 100 mL of water,
then stir the reaction mixture vigorously at 70°C for 20 minutes. After cooling to RT,
slowly add the reaction mixture to a mixture of 300 mL of ether and 1 L of a saturated
aqueous solution of NaCOj. After neutralizing, extract the agueous phase again with
2%100 mL of ether. Combine the organic phases, wash with 100 mL of water, dry over
calcium chioride and concentrate under reduced pressure. Purify the residue obtained by
silica gel column chromatography, eluting with a pentane / EtOAc gradient from 0 to 50%
of EtOAc. Afier concentration under reduced pressure, we obtain 8.1 g of 3-(benzyloxy)-
4-(trifluoromethyhaniline in the form of oil.

Yield = 60%

12.5. 2-(benzvioxv)-4-iodo~1-(triﬂuoromethvi)benzene

According to the method described in example 12.1., starting from 8 g (30 mmol) of 3-
(benzyloxy)-4-(trifluoromethyljaniline,  we obtasin 8g of 2-(benzyloxy)-4-iodo-1-
(trifluoromethyl)benzene in the form of oil.

Yield = 70%

12.6. [3 Benzyloxy)-4-(trifluoromethyliphenyllboronic acid

According to the method described in example 4.2, starting from 89 (21.2 mmol) of 2-
(benzyloxy)-4-iodo-1-(trifluoromethyl)benzene, 11.1 mL (22.2 mmol) of iPrMgCl and 5 mL
(21.6 mmol) of triisopropyl borate, we obtain 4.95g of [3-(benzyloxy}-4-
{triflucromethyl)phenyllboronic acid in the form of ol

Yield = 79%

12.7. Methyl 6-13+ benzvloxy)—4—(triﬂuoromethv!)phenvl]—5~hvdroxvpvridine—2-carboxvlate

According to the method described in example 4.3, starting from 4.95 g (16.7 mmol) of [3-
(benzyloxy)-4-(triﬂuoromethy[)phenyl]boronic acid and 3.88 g (16.72 mmol) of methyl 6-
bromo-5-hydroxypyridine-2-carboxylate, we obtain 4.38 g of methyl 6-[3-(benzyloxy)-4-
(trifluoromethyl)phenyl]-5-hyd roxypyridine-2-carboxylate in the form of a white solid.

Yield = 65%

M.p.{(°C) = 82
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12.8. Methyl 6-[3-(benzvloxv)—4—(triﬂuoromethv!)phenvt]—S-(Z-methylphenvl)pvridine-z-

carboxylaie

According to the triflate/Suzuki coupling steps described in exampies 4.4 and 4.5
respectively, starting from 4.38g (10.9mmol) of methyl 6-[3-(benzyloxy)-4-

(trifluoromethyl)phenyl]-5-hydroxypyridine-2-carboxylate and 1.8g (13.1 mmol) of 2-

methylphenylboronic  acid, we obtain 4.63g of methyl  6-[3-(benzyloxy)-4-
(trifluoromethyl)phenyl]-5-(2-methylphenyl)pyridine-2-carboxylate in the form of a white
solid.

Yield = 89%

M.p.(°C) = 226

12.9. Methyl 6—[3-[3-(dimethviamino)propoxv]-4-(triﬂuoromethvl)phenv!]-S-(Z—

methylphenylpyridine-2-carboxylate

According to the debenzylation/O-alkylation steps described in examples 4.6 and 1.6
respectively, starting from 2.57g (5.38 mmol) of methyl 6-[3-(benzyloxy)-4-
(trifluoromethyl)phenyl]-5-(2-methylphenyl)pyridine-2-carboxylate, we obtain 2.26¢g of

methyl 6-[3—[3-(dimethylamino)propoxy]-4-(triﬂuoromethyl)pheny1]—5—(2-
methylphenyl)pyridine-2-carboxylate in the form of a white solid.
Yield = 89%

- M.p.(°C) = 142

12.10. 2-({[6-13-[3-(Dimethylamino)propoxyl-4-(trifluoromethyliphenyll-5-(2-
methyiphenv))pyridin-2-vllcarbonyllaminoJadamantane-2-carboxylic acid hydrochloride

According fo the saponification/peptide coupling steps described in exampies 1.7 and 1.8
respecftively, starting  from 565 mg (1.19 mmol)  of  methyl 6-[3-[3-
(dimethylamino)propoxy]-4-(triﬂuoromethyl)phenyE]—S-(Z—methylphenyl)pyridine—2—
carboxylate and 256 mg (1.31 mmol} of 2-amino-adamantane-2-carboxylic acid, we
obtain 440 mg of 2-({[6-[3-[3-(dimethylamino)propoxyl-4-(trifluoromethyl)phenyf]-5-(2-
methylphenylpyridin-2-yflcarbonyf}amino)adamantane-2-carboxylic acid hydrochloride in
the form of white powder.

Yield = 55%

M.p.(°C) = 231

M = CagHsoF3N3O, = 634; M+H = 635
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'H NMR (ppm, d6-DMSO, 400 MHz): 8.50 (s, TH); 8.10 (d, 1H); 7.95 (d, 1H); 7.55 (d, 1H);
7.25 (m, 5H); 7.10 (d, 1H); 3.90 (m, 2H); 3.05 (m, 2H); 2.70 (s, 6H); 2.60 (s, 2H); 2.05 (m,

7H); 1.90 (s, 3H); 1.65 (m, 7H).

Example 13: 1—{[(3—0hloro—2'-{4—chioro—3-[3-(dimethy!amino)propoxy]phenyl}-Z,3'-

bipyridin-6"-yl)carbonyllamino}cyclohexane carboxylic acid hydrochloride

(compound No. §5)

13.1. Methyl 8-[3-(benzyloxy)-4-chlorophenyl]-5-( 4.4 5 5-tetramethyl-1 .3.2-dioxaborolan-

2-vlpyridine-2-carboxylate

Stir a solution of 5g (10mmol) of methyl 6-[3-(benzyloxy)-4-chlorophenyi]-5-
{[(triﬂuoromethyl)sulphonyl]oxy}pyridine-2-carboxyiate and 2.78g (11 mmol) of
4,44 4' 55,5 5-octamathyl-2,2'-bi-1 .3,2-dioxaborolane in 50 mL of anhydrous 1,4-dioxan
for 15 min while bubbling with argon, then add 2.93 g (30 mmol) of anhydrous potassium
acetate and 0.37 g (0.45 mmol) of PdClx{dppf) and heat the reaction mixture for 26 h at
80°. Then distribute the reaction mixture in 100 mL of EtOAc/brine 1:1 mixture. Dry the
organic phase over Na,S0,, filter, and then concentrate under reduced pressure. Purify
the residue obtained by chromatography on a silica column, eluting with a cyclohexane /
EtOAc gradient from 0 to 20% of EtOAG. After concentration under reduced pressure, we
obtain 3.2g of methyl 6—[3-(benzyloxy)—4—chlorophenyt]—S-(4,4,5,5-tetramethyi—1,3,2-
dioxaborolan-2-yl)pyridine-2-carboxyltate in the form of a wax.

Yield = 67%

13.2. Meihyl 2'-[3-( benzvioxv)-4-chloroohenvl]—3—chloro-2,3'-bipvridine—B‘-oarboxvlate

Stir a solution of 850 mg (1.77 mmol) of methyl 6-[3-(benzyloxy)-4-chiorophenyl]-5-
(4,4,5,5-tetramethyl-1 3,2-dioxaborolan-2-yl)pyridine-2-carboxylate and 524 mg
(3.54 mmol) of 2,3-dichloropyridine in a mixture of 4 mL of DME and 2 mL of water for 15
minutes under argon, then add successively 734 mg (6.32 mmol} of K,CO3; and 61 mg
(0.05 mmol) of Pd(PPh3)s and heat the reaction mixture for 4 h at 85°C. Then disiribute
the reaction mixture between 10 mL of EtOAc and 10 mL of brine. Dry the organic phase
over Na,S0,, filter, and then concentrate under reduced pressure. Purify the residue
obtained on a silica column, eluting with a cyclohexane/EtOAc gradient from 0 to 20% of
EtOAc. After concentration under reduced pressure, we obtain 237 mg of methyl 2'-[3-

(benzyfoxy)-4-ch|orophenyl}—3-chloro—2,3'—bipyrid ine-6'-carboxylate in the form of ail.
Yield = 28%
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13.3. Methyl 3-chloro-2'-{4-chioro-3-f3-( d]methv]amino)propoxy]phenvl}-z,3'-bipvridine-6'—

carboxylate

According to the debenzylation/O-alkylation steps described in examples 4.6 and 1.6
respectively, starting from 360mg (0.77 mmol) of methyl 2-[3-(benzyloxy)-4-
chlorophenyi]-3-chloro-2,3'-bipyridine-6'-carboxylate, we obtain 130 mg of methyl 3-
chloro-2'-{4-chloro-3-[3-(dimethylamino)propoxyjphenyl}-2,3"-bipyridine-6'-carboxylate  in
the form of oil.

Yield = 37%

13.4. 1-{[{3-Chloro-2'-{4-chloro-3-[3-{dimethylamino)propoxylphenvl}-2, 3'-bipyridin-6'-

vllcarbonyllaminolcyclohexane carboxvlic acid hydrochloride

According to the saponification/peptide coupling steps described in examples 1.7 and 1.8
respectively, starting from 130 mg (0.28 mmol) of methyl 3-chloro-2'-{4-chloro-3-[3-
(dimethylamino)propoxylphenyl}-2,3"-bipyridine-6'-carboxylate and 44 mg (0.31 mmol) of
2-aminocyclohexanecarboxylic acid, we obtain 120 mg of 1-{[(3-chloro-2'-{4-chloro-3-[3-
(dimethylamino)propoxylphenyl}-2,3'-bipyridin-6'-yl)carbonyllamino}cyclohexane
carboxylic acid hydrochloride in the form of white powder.

Yield = 70%

M.p.(°C) = 140

M = CugHzClLN,Oy = 570; M+H = 571

H NMR (ppm, d6-DMSO, 400 MHz); 10.45 (s, 1H); 8.65 (d, 1H); 8.45 (s, 1H); 8.10 (s,
2H); 7.95 (d, 1H); 7.50 (dd, 1H); 7.35 (d, 1H); 7.25 (d, 1H); 6.90 (dd, 1H), 3.85 (t, 2H),
3.15 (m, 2H); 2.80 (d, 6H); 2.20 {m, 4H); 1.80 (t, 2H); 1.70-1.2 (m, 6H).

Example 14: (38)-3~{{[6-{4-chloro-3-[3-(dimethylamino)propoxy]phenyl}-5-(2-chloro-5-
methylphenyl)pyridin-2-yljcarbonyl}amino)-4-methylpentanoic acid hydrochioride
(compound No. 72)

14.1. Methyl 6-{4-chloro-3-[3-(dimethylamino)propoxy]phenyl}-5-(2-chloro-5-
methylphenylpyridine-2-carboxylate

According to the debenzylation/O-alkylation steps described in examples 4.6 and 1.6
respectively, starting from 743 mg (1.55 mmol) of 6-[3-(benzyloxy)-4-chlorophenyl]-5-(2-
chloro-5-methylphenyl)pyridine-2-carboxylate, we obtain 530 mg of 6-{4-chioro-3-[3-
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_ (dimethylamino)propoxy]phenyl}-5-(2-chloro-5-methylphenyl)pyridine-2-carboxylate in the

form of oil.
Yield = 72%

14.2. (35)-3-({{6-{4-Chloro-3-[3-(dimethylamino)propoxylphenyl}-5-(2-chloro-5-
methylphenyl)pyridin-2-yllcarbonyllamino)-4-methylpentanoic acid hydrochloride

According to the saponification/peptide coupling steps described in examples 1.7 and 9
respectively, - starting from 385 mg {0.84 mmol} of 6-{4-chloro-3-{3-
(dimethylamino)propoxylphenyl}-5-(2-chioro-5-methyiphenyl)pyridine-2-carboxylate  and
130 mg (1 mmol) of (38)-3-amino-4-methylpentanocic acid (J. Org. Chem., 1999, 6411-
6417), we obtain 333 mg of (38)-3-({{B-{4-chloro-3-[3-(dimethylamino)propoxylphenyl}-5-
{2-chloro-5-methylphenyl)pyridin-2-yljcarbonyl}amino)-4-methylpentanoic acid
hydrochloride in the form of white powder.

Yield = 67%

M.p.(°C) = 157

[o]p™ = -18°% {c = 0.1; MeOH)

M = CgH35ClbN3 O, = 571; M+H = 572

'H NMR (ppm, d6-DMSO, 400 MHz): 8.60 (dd, 1H); 8.10 (d, 1H); 7.95 (d, 1H); 7.40-7.15
(m, 5H); .90 (d, 1H); 4.15 (m, 1H); 3.90 (m, 2H); 3.15 (t, 2H); 2.75 (s, 6H); 2.55 (t, 2H);

2.25 (d, 3H {conformers)); 2.10 (m, 2H}; 1.90 (m, 1H); 0.85 (dd, 8H (conformers)).

Example 15:  1-({{6-{4-Chloro-3-[3-(dimethylamino)propoxy]phenyl}-5-(2,4-
dimethylphenyl)pyridin-2-yl]carbonyllamino)cyclohexanecarboxylic acid hydrochloride

(compound No. 66)

15.1.  Methyl 6-[3-(benzyloxy)}-4-chlorophenyl]-5-(2,4-dimethylphenyl)pyridine-2-
carboxylate

According to the method described in example 4.5, Suzuki coupling effected between 1 g
(2 mmol} of methyl 6-[3~(benzyloxy)-4-chlorophenyl]-5-
{{{trifluoromethyl)sulphonylloxy}pyridine-2-carboxylate and 418 mg (2.8 mmol) of 2,4-
dimethylphenylboronic acid leads to 820 mg of methyl 8-[3-(benzyloxy)-4-chlorophenyl]-5-
(2,4-dimethylphenyl)pyridine-2-carboxylate in the form of oil.

Yield = 90%

15.2.  6-{4-Chloro-3-[3-(dimethylamino)propoxy]phenyl}-5-(2,4-dimethylphenyl)pyridine-

Z-carboxylic acid hydrochloride
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According to the debenzylation/O-alkylation/saponification steps described in examples
4.6, 1.6 and 1.7 respectively, starting from 820 mg (1.8 mmol) of methyl 6-[3-(benzyloxy)-
A-chlorophenyl]-5-(2,4-dimethyiphenyl)pyridine-2-carboxylate, we obtain 659 mg of 6-{4-
chEoro-3-[3-(dimethylamino)propoxy]phenyi}—5-(2,4—dimethylphenyi)pyridine—2-carboxylic
acid hydrochloride in the form of gum.

Yield = 77%

15.3.  1-({[6-{4-Chloro-3-[3- -(dimethylamino)propoxyiphenyi}-5-(2,4-
dimethylphenyl)pyridin- -2-yl]carbonyljamino)cyclohexanecarboxylic acid hydrochlorlde

According to the method described in example 1.8, peptide coupling effected between
356 mg  (0.75 mmol) - of 6-{4-ch!oro-3-{3-(dimethylamino)propoxy]phenyl}-S—(2,4-
dimethylphenylpyridine-2-carboxylic acid hydrochloride and 113 mg (0.79 mmol) of 2-
aminocyclohexane-2-carboxylic acid leads to 160 mg of 1-({[6-{4-chioro-3-[3-
(dEmethyiamino)propoxy]phenyl}-5~(2,4—dimethylphenyl)pyridin-2-
yljcarbonyl}amino)cyclohexanecarboxylic acid hydrochleride in the form of white powder.
Yield = 38%

M.p.{°C) = 158

M = CaH3CINaO, = 563.; M+H = 564

"H NMR (ppm, d6-DMSO, 400 MHz): 12.45 (s, 1H); 10.40 (s, 1H); 8.45 (s, 1H); 8.05 (d,
1H); 7.95 (d, 1H); 7.40 (d, 1H); 7.20 (s, 1H); 7.15 (s, 2H); 2.75 (s, 6H); 7.10 (d, 1H); 7.05
(d, 1H); 3.90 (m, 2H); 3.20 (t, 2H); 2.70 (s, 6H); 2.35 (s, 3H); 2.2-2.05 (m, 4H); 1.90 (s,

3H); 1.85 (t, 2H); 1.75-1.30 (m, 6H).

Example No. 16: (38)—3-({[6-{4—ChIoro-3-[3-(dimethyiamino)propoxy]phenyl}-S—(2,4-
dimethy!phenyl)pyridinn2-yl]oarbony!}amino)—4,4-dimethy!pentanoic acid hydrochloride

(compound No. 117)

According to the method described in example 9, peptide coupling effected between
950 my (2 mmol) of 6-{4—ch|oro—3—[3-(dimethylamino)propoxy]phenyl}-5—(2,4-
dimethylphenyl)pyridine-2-carboxylic acid hydrochloride and 412 mg (2.05 mmol) of iert-
butyl (3S)-3-amino-4,4-dimethylpentanoate (J.Org.Chem., 1999, 64, 6411-6417) leads to
830 mg of (38)-3—({[6-{4—ch]oro—3-{3—(dimethy|amino)propoxy]phenyl}—S-(Z,é,—
dimethylphenyl)pyridin-2-yl]c:arbonyl}amino)—4,4—dimethylpentanoio acid hydrochioride in
the form of white powder.

Yield = 70%
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M.p.{(°C) =130

[o)o? = -5°% (c = 0.1; MeOH)

M = CaH4CIN2Oy4 = 565; M+H = 566

H NMR (ppm, d6-DMSO, 400 MHz); 10.09 (s, 1H); 8.2 (d, 1H); 7.85 (d, 1H); 7.70 (d, 1H);
7.10 (d, tH); 6.95 (d, 1H); 6.85 (m, 3H); 6.80 (t, 1H); 4.10 {t, 1H); 3.65 (m, 2H); 2.95 (m,
2H); 2.50 (d, 6H); 2.40 {dd, 1H); 2.30 (dd, 1H); 2.10 (s, 3H); 1.85 (m, 2H); 1.65 (s, 3H);
0.70 {d, 9H, conformers).

Example No. 17: 1-{[(3,5-Dichloro-2'-{4-chloro-3-[3-(dimethylamino)propoxylphenyl}-2,3'-

bipyridin-6'-yl)carbonyljamino}cyclohexanecarboxylic acid hydrochloride

{compound No. 65)
17.1.  Methy! 2'-[3-(benzyloxy)-4-chlorophenyl]-3,5-dichloro-2,3'-bipyridine-6'-carboxylate

According to the method described in example 13.2, Suzuki-Myaura coupling effected
between 4.4g (9.17 mmol) of methyl 6-[3-(benzyloxy)-4-chlorophenyl]-5-(4,4,5,5-
tetramettiyi-1,3,2-dioxaborolan-2-yl)pyridine-2-carboxylate and 2.5g (11 mmol) of 2-
bromo-3,5-dichloropyridine leads to 3 g of methyl 2'-[3-(benzyloxy)-4-chlorophenyl]-3,5-
dichloro-2,3'-bipyridine-6'-carboxylate in the form of oil.

Yield = 65%

17.2.  Methyl 3,5-dichloro-2'-{4-chloro-3-[3-{dimethylamino)propoxylphenyl}-2,3'-
bipyridine-6'-carboxylate

According to the debenzylation/O-alkylation steps described in examples 4.6 and 1.6
respectively, starting from 3 g (6.2 mmol) of methyl 2'-[3-(benzyloxy)-4-chlorophenyl}-3,5-
dichloro-2,3'-bipyridine-6'-carboxylate, we obtain 1.8 g of methyl 3,5-dichioro-2'-{4-chloro-
3-[3-(dimethylamino)propoxy]phenyl}-2,3-bipyridine-8'-carboxylate in the form of gum.
Yield = 58%

17.3.  1-{[(3,5-Dichloro-2'-{4-chloro-3-[3-(dimethylamino)propoxy]phenyl}-2,3'-bipyridin-

6'-yhcarbonyllamino}cyclohexanecarboxylic acid hydrochloride

According to the saponification / peptide coupling steps described in examples 1.7 and
1.8 respectively, starting from 1.8 g (3.62 mmol) of methyl 3,5-dichloro-2'-{4-chloro-3-[3-
(dimethylamino)propoxyjphenyl}-2,3'-bipyridine-6'-carboxylate and 472 mg (3.3 mmol) of
2-aminogyclohexane-2-carboxylic acid, we obtain 1.12 g of 1-{[(3,5-dichloro-2'-{4-chloro-
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3-[3-(dimethylamino)propoxylphenyl}-2,3'-bipyridin-6'-
yi)carbonylJaminolcyclohexanecarboxylic acid hydrochloride in the form of white powder.
Yield = 50%

M.p.(°C) = 165

M CogH31ClsN4O4 = 604; M+H = 605

'H NMR (ppm, d6-DMSO, 400 MHz): 8.75 (s, 1H); 8.45 (s, 1H); 8.30 (d, 1H); 8.15 (dd,
2H); 7.35 (d, 1H); 7.30 (s, 1H); 6.75 (dd, 1H); 4.00 (t, 2H); 3.20 (m, 2H); 2.75 (d, 6H); 2.3-

1.3 (m, 12H).

Example No. 18: 1-({[6-{4-Chioro-3-[3-(dimethylamino)propoxylphenyl}-5-(3,5-dimethyl-
1 H-pyrazol-1-yl)pyridin-2-yflcarbonyl}amino)cyclohexanecarboxylic acid hydrochloride

{compound No. 75)

18.1. Methyl 6-[3-(benzyloxy)-4-chlorophenyl]-5-[2-
(diphenylmethylidene)hydrazino]pyridine-2-carboxylate

Put 29 (4 mmol) of methyi 6-[3-(benzyloxy)-4-chlorophenyl]-5-
{{(trifluoromethyl)sulphonyfloxy}pyridine-2-carboxylate in 10 mL of anhydrous toluene in a
screw-top bottfe. To the solution, under argon, add successively 938 mg (4.78 mmol) of
benzophenone hydrazone, 1.95 g (6 mmol) of caesium carbonate and 65 mg (0.08 mmol)
of PdCl, (dppf). Heat the reaction mixture for 3 h at 90°C while stirring, then distribute in
100 mL of etherfwater 1:1 mixture. Dry the organic phase over Na;SO4 and concentrate
under reduced pressure. Purify the residue obtained by silica gel column
chromatography, eluting with a DCM/acetone gradient from 0 to 5% of acetone. After
concentration under reduced pressure, we obtain 1.94 g of methyl 6-[3-(benzyloxy)-4-
chlorophenyl]-5-[2-(diphenylmethylidene)hydrazinolpyridine-2-carboxylate in the form of
oil.

Yield = 88%

18.2. Ethyl 6-{3-(benzyloxy)-4-chlorophenyl]-6-(3,5-dimethyl-1H-pyrazol-1-yl)pyridine-2-

carboxylate

Put  600mg (1.08 mmol} of  methyl B8-[3-(benzyloxy)-4-chlorophenyl}-5-[2-
(diphenylmethylidenehydrazinolpyridine-2-carboxylate, 378 mg (3.78 mmol) of Z2,4-
pentanedione, 186 mg (1.08 mmol) of paratoluenesulphonic acid and 5 mL of ethanol ina
screw-top bottle. Heat the mixture at 120°C while stirring for 48 h, then cool, and

concentrate under reduced pressure. Then distribute the residue in 50 mL of EtOAc and

in
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50 mL of a saturated aqueous solution of NaHCOs. Dry the organic phase over Na,S0,
and concentrate under reduced pressure. Purify the residue obtained by silica ge! column
chromatography, eluting with a heptane/EtOAc gradient from 0 to 50% of EtOAc. After
concentration under reduced pressure, we obtain 235 mg of ethyl 6-[3-(benzyloxy)-4-

5 chlorophenyl]-5-(3,5-dimethyl-1H-pyrazol-1-yl)pyridine-2-carboxylate in the form of oil.
Yield = 47%

18.3. 6-{4-Chloro-3-[3-(dimethylamino)pro poxy]phenyl}-5-(3,5-dimethyl-1H-pyrazol-1-
yl)pyridine-2-carboxylic acid hydrochloride

10
According to the debenzylation /O-alkylation / saponification steps described in examples

4.6, 1.6 and 1.7 respeciively, starting from 1g (2.25 mmol) of ethyl 6-[3-(benzyloxy)-4-

chlorophenyl]-5-(3,5-dimethyl-1H-pyrazol-1-yl)pyridine-2-carboxylate, we obtain 460 mg

of 6-{4-chloro-3-[3-(dimethylamino)propoxylphenyl}-5-(3,5-dimethyl-1 H-pyrazol-1-
15 ylpyridine-2-carboxylic acid hydrochloride.

Yield = 43%

18.4. ‘l-({[6-{4-ChIoro-3-[3—(dimethylamino)propoxy]pheny[}-S-(3,5-dimethyl—1 H-pyrazol-
1-yDpyridin-2-yl]carbonyl}amino)cyclohexanecarboxylic acid hydrochloride
20
According 1o the method described in example 9, peptide ceupling effected between
460 mg (1 mmol} of 6—{4—chIoro—3—[3-(dimethylamino)propoxy]phenyl}—S-(S,S-dime’{hyl—TH—
pyrazol-1-yl)pyridine-2-carboxylic acid hydrochloride and 156 mg (1.09 mmol) of 2-
aminocyclohexane-2-carboxylic acid leads to 270mg of 1-({{6-{4-chloro-3-[3-
25 (dimethylamino)propoxy]phenyl}-5~(3,5—dimethyl-1H—pyrazol—1-yI)pyridin—Z-
ylJcarbonyl}amino)cyclohexanecarboxylic acid hydrochioride in the form of white powder.
Yield = 46%
M.p.(°C) = 202
M CogH3CiNsO4 = 653; M+H = 554
30 'H NMR (ppm, d6-DMSOQ, 400 MHz): 12.45 (s, 1H), 10.3 (s, 1H); 8.40 (s, tH); 8.15 (s,
2HY; 7.45 (d, 1H); 7.00 (m, 2H); 6.05 (s, 1H); 3.95 {t, 2H); 3.15 (m, 2H); 2.75 (d, 6H); 2.20

(s, 3H); 2.15 {m, 4H); 1.70 (s, 3H); 2.9-1.2 (m, 8H).

Example No., 19: 1-({[6-{4-Ch loro-3-[3-(dimethylamino }propoxylphenyl}-5-(2-

35 methylphenyl)pyrazin-2-yljcarbonyi}amino)cyclohexanecarboxylic acid hydrochloride

(compound No. 80}
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19.1.  5-aminopyrazine-2-carbonitrile - -

Heat a suspension of 1.85g (20.7 mmol) of copper cyanide and 1g (20.7 mmol) of
sodium cyanide in 20 ml of DMF to 135°C, while stirring. Add 3.6 g (20.7 mmol) of 5-
5 bromopyrazin-2-amine to the soiution obtained, and maintain the temperature of 135°C
for 18 h. Then add 2 equivalents of sodium cyanide and of copper cyanide and continue
heating for a further 24 h. After cooling, add 100 mL of 0.3N aqueous solution of sodium
cyanide, stir the mixture for 1 h at 40°C, then distribute it in 300 mL of EtOAc f water 1:1
mixture, After washing with 2 x 100 mL of water, dry the organic phase over Na,S0, and
10 concentrate under reduced pressure. Purify the residue obtained by silica gel column
chromatography, eluting with a cyclohexane/EtOAc gradient from 0 to 100% of EtOAc.
After concentration under reduced pressure, we obtain 1.24 g of 5-aminopyrazine-2-
carbonitrile in the form of oil.
Yield = 50%
15
18.2.  Methyl 5-aminopyrazine-2-carboxylate

Reflux a solution of 2.24 g (18.65 mmol} of 5-aminopyrazine-2-carbonitrile and 9.45 mL
(74.40 mmol) of boron trifluoride etherate in 50 mL of methanol for 2 h. Concentrate the
20 reaction mixiure under reduced pressure and take up the residue obtained in 200 mL of
EtOAc and 10 mL of a saturated aqueous solution of NaHCQs. Dry the organic phase
over Na,S0, and concentrate under reduced pressure. Purify the residue obtained by
silica gel column chromatography, eluting with a cyclohexane/EtOAc 1:1 mixture. After
concentration under reduced pressure, we obtain 1.4 g of methyl 5-aminopyrazine-2-
25  carboxylate in the form of oll.
Yield = 49%

19.3.  Methyl 5-amino-6-bromopyrazine-2-carboxylate

30
Add 1.79 g (10.05 mmol} of N-bromosuccinimide to a solution of 1.4g (9.14 mmol) of

methyl 5-aminopyrazine-2-carboxylate in 10 ml. of acetonitrile. Stir the reaction mixture
for 2 h at 20°C then distribute in 100 mL of EtOAc / water 1:1 mixture. Wash the organic
phase with 2 x 50 mL of water, dry over Na,SO, and concentrate under reduced
35 pressure. Purify the residue obtained by silica gél column chromatography, eluting with a
cyclohexane / EtOAc gradient from 0 to 50% of EtOAc. After concentration under reduced

pressure, we obtain 1.66 g of methyl 5-amino-6-bromopyrazine-2-carboxylate in the form

of vellow wax.
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- Yield = 78%

19.4. Methyl 5-amino-6-{3-(benzyloxy)-4-chiorophenyl]pyrazine-2-carboxylate

Stir a suspension of 137 mg (0.36 mmol} of (bis-benzonitrile)-paliadium Ii dichloride and
183 mg (0.43 mmol) of diphenylphosphinobutane in 7 mL of toluene under argon for 30
min at room temperature. Then add, while bubbling with argon, 1.66 g (7.15 mmoi) of
methyl 5-amino-6-bromopyrazine-2-carboxylate, 1.97 g (7.51 mmol) of [3-(benzyloxy)-4-
chlorophenyl]boronic acid, 2.4 mL of ethanol and 3.58 mL (7.15 mmol) of a 2N agueous
solution of sodium carbonate. Refiux the reaction mixture for 5h 30 min and then
distribute in 100 mL of a water/EtOAc 1:1 mixiure. Wash the organic phase with 50 mL of
water, dry over Na,SO, and concentrate under reduced pressure. Purify the residue
obtained by silica ge! column chromatography, eluting with a cyclohexane/EtOAc gradient
from 50 to 100% of EtOAc. After concentration under reduced pressure, we obtain 1.33 g
of methyl 5-amino-6-[3-(benzyloxy)-4-chlorophenylipyrazine-2-carboxylate in the form of
yellow wax,

Yield = 50%

19.5. Methyl 6-[3-(benzyloxy)-4-chlorophenyl]-5-bromopyrazine-2-carboxylate

Add, dropwise, 0.82 mL (6.9 mmol) of tert-buty! nitrite to a solution of 1.28 g (3.46 mmol)
of methyl 5-amino-6-[3-(benzyloxy)-4-chlorophenyl]pyrazine-2-carboxylate in 10 mL of
anhydrous acetonitrile cooled to 0°C, under argon. After 2 h at 0°C, add 1.54 g of copper
dibromide and stir the suspension obtained for 1h 30 min at 65°C. After cooling,
distribute the reaction mixture in 100 mL of EtOAc/water 1:1 mixture. Wash the organic
phase with 3 x 50 mL of water and 50 mL of brine, then dry over Na,SO, and concentrate
under reduced pressure. Purify the residue obtained by silica gel column
chromatography, eluting with a cyclohexane / EtOAc gradient from 0 to 30% of EtOAc.
After concentration under reduced pressure, we obtain 645 mg of methyl 6-[3-
(benzyloxy)-4-chiorophenyl]-5-bromopyrazine-2-carboxylate in the form of yellow wax.

Yield = 43%
19.6. Methyl 6-[3-(benzyloxy)-4-chlorophenyi}-5-(2-methylphenyl)pyrazine-2-carboxylate
According to the method described in example 4.5, Suzuki coupling effected between

545 mg (1.26 mmol) of methyl 6-[3-(benzyloxy)-4-chlorophenyl]-5-bromopyrazine-2-
carboxylate and 205 mg (1.51 mmol) of 2-methylphenylboronic acid leads to 430 mg of



091. Let 994 21 21 =

QQAIq

10

15

20

25

30

35

HO HO HO HO HO HO HO Z Z2Z 5 553 55 5
0 65

methyl 6-[3-(benzyloxy)-4-chloropheny!]-5-(2-methylphenyl)pyrazine-2-carboxylate in the
form of wax.
Yield = 76%

19.7. 1-{{[6-{4-Chloro-3-[3-(dimethylamino)propoxy]phenyl}-5-(2-methyiphenyl)pyrazin-
2-yllcarbonyl}amino)cyclohexanecarboxylic acid hydrochloride

According to the debenzylation / O-alkylation / saponification / peptide coupling steps
described in examples 4.6, 1.6, 1.7 and 9, starting from 485 mg (1.09 mmol) of methyl 6-
[3-(benzyloxy)-4-chlorophenyl]-5-(2-methylphenyl)pyrazine-2-carboxylate, we  obtain
154 mg of 1-({[6-{4-chloro-3-[3-(dimethylamino )propoxylphenyl}-5-(2-
methylphenyl)pyrazin-2-yljcarbonyljamino)cyclohexanecarboxylic acid hydrochloride in
the form of white powder.

Yield = 20%

M.p.(°C) = 162

M CagH3sCINGO, = 550.; M+H = 551

'H NMR (ppm, d6-DMSO, 400 MHz): 10.40 (s, 1H); 9.15 (s, 1H); 8.40 (s, 1H); 7.40 (d,
1H); 7.30 (m, 5H); 7.10 (dd, 1H); 3.85 (t, 2H); 3.15 (m, 2H); 2.75 (d, 6H); 1.95 (s, 3H); 2.3-
1.3 (m, 12H).

Example No. 20: 1-({[3-amino-6-{4-chloro-3-[3~(dimethylamino propoxylphenyl}-5-( 2-

methylphenyl)pyrazin-2-yllcarbonyl}amine)cyclohexanecarboxylic acid hydrochloride

{compound No. 129)

20.1.  Methyl 3-amino-6-chloro-5-(2-methylphenyl)pyrazine-2-carboxylate

Put 5g (22.5 mmol) of methyl 3-amino-5,6-dichloropyrazine-2-carboxylate, 3.2 g (23.65
mmol) of 2-methylphenyl boronic acid in 45 mL of anhydrous toluene in a screw-top
bottle. After dissolution, add 34 mL (67.6 mmol) of a 2N agueous solution of sodium
carbonate and degas the two-phase mixture for 30 min by bubbling with argon. Then add
1.3 g (1.13 mmot) of Pd(PPhs); and stir the reaction mixture vigorously at 110°C for 48 h.
After cooling, distribute the solution in 500 mL of EtQAc/brine 1:1 mixture and extract the
aqueous phase again with 4 x 50 mL of EtOAc. Combine the organic phases, dry over
Na.S0, and concentrate under reduced pressure. Purify the residue obtained by silica gel
column chromatography, eluting with a cyclohexane/EtOAc gradient from 0 to 20% of
EtOAc. After concentration under reduced pressure, we obtain 2 g of methyl 3-amino-6-

chloro-5-(2-methviphenvlovrazine-2-carboxviate in the form of vellow wax.
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Yield 50%

20.2, Methyl  3-amino-6-[3-(benzyloxy)-4-chlorophenyl]-5+(2-methylphenylpyrazine-2-

carboxylate

According to the method described previously (example 20.1), Suzuki coupling effected

between 1.7 g (6.12 mmol) of methyl 3-amino-6-chioro-5-(2-methylphenyl)pyrazine-2-

carboxylate and 3.2 g (12.24 mmol) of methyl 5-amino-6-bromopyrazine-2-carboxylate,

1.87 g (7.51 mmol) of [3-(benzyloxy)-4-chlorophenyl]boronic acid leads to 2.7 g of methyl
10 3-amino-6-[3-(benzyloxy)-4-chlorophenyl]-5-(2-methylphenyl)pyrazine-2-carboxylate in

the form of gum.

Yield = 80%

20.3. 1-({{3-amino-6-{4-chloro-3-[3-(dimethylamino }propoxy]phenyl}-5-(2-

15 methylphenyl)pyrazin-2-ylcarbonyl}amino)cyclohexanecarboxylic acid hydrochloride

According to the debenzylation / O-alkylation / saponification / peptide coupling steps
described in examples 4.6, 1.6, 1.7 and 9, starting from 263 mg (0.57 mmol) of methyl 3-
amino-6-[3-(benzyloxy)-4-chlorophenyl]-5-(2-methylphenyl)pyrazine-2-carboxylate, we
20 obtain 40mg of 1-({[3-amino-6-{4-chloro-3-[3-(dimethylamino)propoxy]phenyl}-5-(2-
methylphenyl)pyrazin-2-yljcarbony!}amino)cyclohexanecarboxylic acid hydrochloride in
the form of white powder.
Yield = 12.5%
M.p.(°C) = 138
25 M CyHzCINsQ, = 565; M+H = 566
"H NMR (ppm, d6-DMSQ, 400 MHz): 12.40 (s, TH); 10.1 (s, 1H}); 8.30 (s, 1H); 7.55 (s,
2H); 7.30 (g, 1H); 7.20 (m, 4H); 7.05 (s, 1H); 6.85 (d, 1H); 3.80 (t, 2H); 3.10 (m, 2H); 2.70
(s, BH); 2.15 (d, 2H); 2.05 (m, 2H); 1.95 (s, 3H); 1.75 (t, 2H); 1.55 (m, 3H); 1.40 (m, 2H);
1.25 {m, 1H).

30
Example No. 21: 1-({[6-{4-Chloro-3-[3-(dimethylaminc)propoxy]phenyl}-5-(2-chloro-5-

ethoxyphenyl)pyridin-2-yljcarbonyl}amino)cyclohexanecarboxylic acid hydrochioride

(compound No. 105)

35 21.1. A-chloro-3-iodophenol
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According to the steps of reduction / Sandmeyer reaction described in examples 12.4 and
12.1 respectively, starting from 25 g (144 mmol) of 4-chloro-3-nitrophenol we obtain 24 g
of 4-chioro-3-iodophenol in the form of oil.

Yield = 66%

21.2. 1-chloro-2-iodo-4-ethoxybenzene

Add 2 g (14.5 mmol) of K,CO3 and 1.16 mL (14.5 mmol) of iodoethane to a solution of
2.45 g (9.6 mmol) of 4-chloro-3-iodophenol in 30 mL of DMF. Heat the reaction mixture at
50°C while stirring for 3 h, then distribute in 200 mL of ether/water 1:1 mixture. Wash the
organic phase with 3 x 50 mL of water then dry over Na,S0, and concentrate under
reduced pressure. We obtain 2.38 g of 1 -chIoro—2—iodo-4—éthoxybenzene in the form of
oil.

Yield = 87%

21.3. (2-Chloro-5-ethoxyphenyl)boronic acid

Add, dropwise, 5.5 mL (8.8 mmol) of a 1.6N solution of butyllithium in hexane in the
space of 30 min to a solution of 2.38 g (8.4 mmof) of 1-chloro-2-iodo-4-ethoxybenzene in
50 mL of anhydrous THF cooled under argon to -78°C. After 2 h at -70°C, add 1.74 g
(9.2 mmol) of triisopropyl borate and siir the reaction mixture for 3 h at room temperature,
then distribute in 200 mL of EtOAc/HC! ag 5N 1:1 mixture. Wash the organic phase with
50 mL of water, dry over Na,SO, and concentrate under reduced pressure. Purify the
residue obtained by silica gel column chromatography, eluting with a DCM/methanol
gradient from 0 to 10% of methanol. After concentration under reduced pressure, we
obtain 980 mg of {2-chloro-5-ethoxyphenyl)boronic acid, in the form of oil.

Yield = 59%

21.4. Methyl 5-(2-chloro-5-ethoxyphenyi)-6-{4-chloro-3-{(4-
methoxybenzyi)oxylphenyl}pyridine-2-carboxylate

According to the method described in example 4.5, the Suzuki reaction effected between
452 mg (2.26 mmol) of (2-chloro-5-ethoxyphenyl)boronic acid and 1g {1.88 mmol) of
methy! 6-{4~chioro-3-[{4-methoxybenzyl)oxylphenyl}-5-
{I(trifluoromethyl)sulphonyl]oxy}pyridine-2-carboxylate (obtained in 3 stages from 1-
chloro-4-iodo-2-{(4-methoxybenzyl)oxylbenzene according io the borylation / Suzuki

coupiing / triflate steps described in examples 4.2, 4.3 and 4.4 respectively) leads io
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700 mg of methyl 5-(2-chioro-S-ethoxypheny!)-6-{4—chloro-3~[(4-
methoxybenzyt)oxy]phenyl}pyridine-2-carboxylate in the form of oil.
Yield = 70%
5 21.5. Methy! 5-(2-chloro-5-ethoxypheny[)-6—(4—ch|0ro-3—hydroxyphenyl)pyridine-Z-
carboxylate

Add 1 mL (13 mmol) of triflucroacetic acid to a solution of 700 mg (1.3 mmol} of methyl 5-
(2—chioro-5~ethoxypheny|)-6-{4-chIoro—S—[(4—methoxybenzyI)oxy]phenyl}pyridine-Q-

10 carboxylate in 10 mL of DCM stirred at 0°C. Stir the reaction mixture for 2 h at 20°C then
concentrate under reduced pressure. Take up the residue in 50 mL of DCM and wash
with 50 mL of a saturated aqueous solution of NaHCOs. Dry the organic phase over
Na,SO, and concentrate under reduced pressure. Purify the residue obtained by silica gel
column chromatography, eluting with a cyclohexane / EtOAc gradient from 0 to 30% of

15 EtOAc. After concentration under reduced pressure, we obtain 524 mg of methyl 5-(2-
chloro-5-ethoxyphenyl)—6-(4-chloro-3—hydroxypheny[)pyridine—Z-carboxylate in the form of
oil.

Yield = 96%

20 21.6. 1-({[6-{4-chIoro-3-[3-(dimethy[amino)propoxy]phenyl}-5-(2—chloro-5-
ethoxyphenyl)pyridin-2-yl]carbonyitamino)cyclohexanecarboxylic acid hydrochloride

According to the O-alkylation / saponification / peptide coupling steps described in
examples 1.6, 1.7 and 9, starting from 524 mg (1.25 mmol) of methyl 6-{4-chloro-3-[(4-
25 methoxybenzy[)oxy]pheny!}-S—{[(triﬂuoromethyi)suIphonyl]oxy}pyridine-2—carb0xy|a’£e, we
obtain 125 mg of 1-({{6-{4—chIoro-3-[3-(dimethyiamino)propoxy]phenyl}-S-(Z—chloro-S-
ethoxyphenyl)pyridin-2-yl]carbonyl}amine)cyclohexanecarboxylic acid hydrochloride in
the form of white powder.
Yield = 18%
30 M.p.(°C)=160
M CazH37ClLN3Os = 613; M+H =614
'H NMR (ppm, d6-DMSO, 400 MHz): 8.45 (s, 1H); 8.10 (d, 1H); 8.00 {d, 1H); 7.40 (d, 2H),
7.35 (s, 1H); 7.00 {m, 3H); 4.05 (m, 2H}; 3.95 (m, 2H); 3.20 (m, 2H); 2.80 (s, 6H); 2.20 (d,
2H); 2.15 (m, 2H); 1.85 (t, 2H); 1.85 (m, 3H); 1.45 (m, 2H); 1.35 (m, 1H); 1.30 (t, 3H).
35

The chemical structures and physical properties of some examples of compounds

according to the invention are shown in the foliowing table.
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The compounds according to the invention have undergone pharmacological testing for

determining the properties of the compounds of the inve’ntion, including in particular:

e atest in vifro of intracellular calcium mobilization (FlipR test) employing urotensin I
antagonists (the compounds of the present invention) of the human GPR14 receptor,

* a function test of contraction of rat aorta rings, also employing urotensin Il antagonists

represented by the compounds of the present invention.

These two tasts are described below:

1. FlipR (Fluor_ometric Imaging Plate Reader) proiocol

1.1 Purpose

The purpose is to measure the activation of the GPR14 receptor by human urotensin il.
1.2. Test principle

GPR14 is a Gg-coupled receptor with 7 transmembrane domains. Iis activation by a
specific ligand causes an increase in Ca®* in the cell via the PLC (Phospholipase C), IP3
(Inosital-1,4,5-triphosphate) DAG (Diacylglycerol) pathway. The increase in Ca** in the
cell is measured by means of the Fluo4AM permeating probe (mono-excitation, mono-

emission probe) which binds to free Ca* and emits at 520 nm. The free probe is non-
fluorescent in the absence of Ca**.

1.3. Protocol

Experimental plan

1) Seeding of the cells on D-1 (Day -1) or D-2

2) [ncorporation/loading (DO0) of the probe (1 h}

3) Addition of the products to the FlipR and measurement

4) Addition of the ligand to the FlipR and measurement in the presence of the

products
5) Processing and exporting the data

CHOGPR14 cells
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The cells are cultivated in complete medium in Flask T225. For the experiments, the cells
are fransplanted in 200 4 of culture medium in 96-well (black, transparent-bottom) plates
at a rate of 60 000 cells/well for use on D+1 or 40 000 cells/well for use on D+2.

Incorporation of the Fluo 4 M

The Fluo-4AM is prepared at 20 mM then aliquots are taken (50 pf) and stored at
-20°C away from the light. A solution of pluronic acid at 200 mg/m! in DMSO is also

prepared (it has a shelf life of one week at room temperature away from the light).

The cells are charged with the Fluo-4AM + pluronic acid mixture (aliquot 50 pi +

50 pl of piuronic acid) diluted to 1/100 in the measurement buffer.

After washing the wells with 150 pl of measurement buffer (cf. annex), the cells

are then charged as follows:
- distribution of 100 ul of measurement buffer in each well
addition of 10 ul of the Fluo-4AM + pluronic acid mixture diluted to 1/100.

The cells are incubated for 1 h at 37°C away from the light, in an incubator in the

presence of 5% CO..
The cells are then washed 3 times with 150 il of measurement buffer to remove

the excess of the probe. A volume of 150 I of buffer is added to each well at the end of

washing.

After incubating the plates for 20 min at room temperature away from the light,

they are placed in the FlipR for measurement of fluorescence.

The level of basic incorporation of the Fluo-4 is checked for each plate (sd < 10%)
before the first injection.

After stabilization of the basic signal, the GPR14 inhibiting compounds are
iniacted by the FlipR under a volume of 50 pl from a dilution plate effected with Biomek
2000 in measurement buffer. Urotensin I (3 nM final, concentration equal to the ECs) is
added under a volume of 50 u! by the FlipR on the cells from a stock plate at 15 nM

diluted in the measurement buffer, Data recording is carried out continuously throughout

the experiment.

1.4. Data analysis
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For each plate, the basic fluorescence before injection of the compounds is standardized
by the "spatial uniformity correction" function of the FlipR. The vailues of fluorescence
measured just before injection of urotensin lI (min) and those of the fluorescence
measured at the peak of the effect of urotensin [l (max) are exported under Excel. in each
plate, a series of wells is treated with urotensin alone in the absence of inhibitor

compound. The min and max fluorescence values for these wells are averaged for

defining 100% effect of urotensin .
The percentage inhibition calculated for each concentration of inhibitor is calculated as

follows:

- for each well with Uro 1l (urotensin II} + inhibitor, calculation of the delta product value =
max — min

- for the well with Uro Il alone, calculation of the value deita Uro Il (average max -~

average min)

The percentage inhibition for each concentration of product is calculated as follows:

Inhibition (%) = 100 x (delta Uro Hl — delta product)/delta Uro |l

1.5. Annex

Composition of the measurement buffer (in demineralized water, to be prepared when

required)

Qsf 500 mL QSF1L QSF 2L
HBSS 50 mL 100 mL 200 mL
MgS0O, 19.72 g/L 5mL 10 mL 20 mL
Hepes 2.38¢ 476 g 9.524g
Na,COjy 35 g/L 5mL 10 mL 20 mL
CaCl; 14.7 g/l 5mL 10 mL 20 mL
BSA 10% 50 mL 100 mL 200 mL

HBSS = Hanks' Balanced Salt Solfution
BSA = Bovine Serum Albumin
The various saline solutions can be stored for 2 months at 4°C.

Adjust the volume of H,O and add probenecid dissolved in 1N sodium hydroxide
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1N NaOH TN NaOH 1N NaOH

Check for pH 7.4.
1.6. Equipment and materials

Human urotensin Il (Bachem H-4768 )
Fluo-4AM (Molecular Probes (F14202 5 x 1mg)
Probenecid (Sigma P8761 100g)

Pluronic acid (Molecular Probes P8867)

HBSS 10x (Gibco 14185-045 )

HEPES (acid) (Sigma H3375)

Sodium carbonate (Sigma 87795 ) Na,CO;,
Magnesium sulphafe (Sigma M7774) Mg30,
Calcium chloride (Sigma C5080) CaCl;

Black tips (Molecular Devices 9000-0549)
Black plates, 96-well (Beckton Dickinson 356640)

DMSO (Sigma D 5879)

1.7. Results
The compounds tested have an IC50 in the FlipR test below 10000 nM. Some of

these compounds have an IC50 in the FlipR test below 100 nM. For example,
compounds No. 18, 34, 37, 58, 61, 65, 66, 67, 70, 71, 75, 79, 120, 123, 129 in the table
have IC50 of 19, 25, 72, 28, 9, 32, 4.2, 13, 32, 24, 21, 31, 16, 42 and 15 nM,

respectively.

2. Contraction of Rat Aorta

2.1. Protocol

Male Sprague-Dawley rats (400-500¢g; C. River, France) are anaesthetized with 6%
sodium pentobarbital (Ceva Santé Animale) by intraperitoneal injection (0.4-0.5 ml), and
then euthanized by exsanguination. The aorias are removed, washed and, after removing
the endothelium, are cut info 4 rings of about 0.2-0.3 cm. Each fragment is placed in a

container for isolated organs, containing 20 mL of Krebs solution with the following
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composition (mM): NaCl 118; KCI 4.7; MgCl, 1.2; CaCl, 2.6; NaHCO; 25; glucose 11.1;
(pH = 7.4).

The tissuie, maintained at 37° and aerated with a stream of carbogen (95% 04-5% CO,), is
connected to a Grass FTO3 isometric sensor under a basic strain of 2 g, and to a Gould
series 6600 amplifier for recording the variations in strain. Data acquisition is effected
automatically on an HP Compaq PC using IOX software (version 2.2) from the company
Emka.

After stabilization for 60 min, the viability of the preparation is tested by prestimulation with
60 mM of KCI. This contraction is repeated a second time and the strain that developed will
serve as reference (100%) for standardizing the response to urotensin II.

The curve of concentration v. contractie response to urotensin Il is then constructed
cumulatively until a maximum response is obtained.

A single concentration-response curve is recorded owing to the desensitization effects

induced by urotensin 11.
The antagonists or the vehicle (DMSO 0.15% maximum) are addad to the container 30 min

before the agonist,

2.2.  Compound

Human urotensin Il is obtained from Bachem Ltd (UK) and is dissolved in 0.1% of BSA.

2.3.  Data analysis

The responses are expressed as percentage of the maximum contraction observed with
KCI. The resuits represent the mean +/- sem of the individual responses. N corresponds to
the number of animals per batch.

Analysis of the sigmoid curves using the Everstat software (De Lean A, Munson PJ,
Rodbard D., Am J Physiol 1978; 235(2): E97-102.) permitted the ECs (concentration
producing 50% of the maximum response) and the E., (maximum effect) to be determined.

To evaluate the potency of the antagonists based on a single concentration, the pKb were
calculated according to the equation: pKb = -log[antagonist]M + log(concentration-ratio -
1} (Furchgott RF, Blaschko H, Muscholl E, editors. Handbook of Exp Pharmacol,
Catecholamines, Springer, Berlin Heidelberg New York, 1972; 33:283-335) where
concentration-ratio is the ECs, of the agonist in the presence of the antagonist divided by

the ECs, of the agenist in the absence of the antagonist.
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If several concentrations of antagonist are tested, the pA, (¢ confidence limits) is
calculated by the Schild plot method (Arunlakshana O and Schild HO, Br J Pharmacol,

1959; 14:48-58).
2.4. Results

The compounds tested have a pKb between 5.5 and 8.15. As examples, compounds No.
18, 34, 37, 58, 61, 65, 66, 67, 70, 71, 75, 79, 120, 123, 129 in the table have a pKb of
6.5,7.1,7.5;6.6;7.1; 8.5, 6.7, 6.7; 6.2, 6.3, 6.6, 6.8; 7.1, 6.5; 6.8 respectively.

The compounds according fo the invention can therefore be used for the preparation of
medicinal products, in particular of medicinal products that are inhibitors of the urotensin
Il receptors.

Thus, according to another of its aspects, the invention relates to medicinal products that
comprfse a compound of formula (I), or a salt of addition of the latter to a

pharmaceutically acceptable acid of the compound of formula (1).

These medicinal products find application in therapeutics, notably in the treatment and/or
prevention of congestive heart failure, ischaemic heart disease, myocardial infarction,
cardiac hypertrophy and fibrosis, coronary diseases and atherosclerosis, systemic arterial
hypertension, pulmonary hypertension, portal hypertension, post-angioplasty restenosis,
renal failure and more particularly acute and chronic renal failure of diabetic and/or
hypertensive origin, diabstes, inflammation in general, fibrosis in general and aneurysms.
These medicinal products also find application in therapeutics, in the treatment and/or
prevention of disorders of the central nervous system, including notably
neurodegensrative diseases, cerebrovascular accidents, stress, anxiety, aggressiveness,
depression, schizophrenia, or sleep disorders.

Medicinal products comprising compounds that are antagonists of urotensin ll such as
the compounds according to the invention also find application in therapeutics, in the

treatment and/or prevention of vomiting.
These medicinal products also find application in therapeutics in the treatment of some

cancers.
These medicinal products also find application in therapeutics, in the treatment and/or

prevention of asthma and respiratory diseases.

According to another of its aspects, the present invention relates to pharmaceutical

compaositions comprising, as active principle, a compound according to the invention.
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These pharmaceutical compositions contain an effective dose of at least one compound
according to the invention, or a pharmaceutically acceptable salt of said compound, as
well as at least one pharmaceutically acceptable excipient.

Said excipients are selected according to the pharmaceutical form and the desired

method of administration, from the usual excipients that are known by a person skilled in

the art.

In the pharmaceutical compositions of the present invention for orai, sublihgual,
subcutaneous, intramuscular, infravenous, topical, local, intratracheal, intranasal,
transdermal or rectal administration, the active principle of formula (l) above, or its salt,
can be administered in unit dosage form, mixed with conventional pharmaceutical
excipients, to animals and to humans for the prophylaxis or treatment of the

aforementioned disorders or diseases.

The appropriate unit dosage forms comprise the forms for administration by the oral
route, such as tablets, soft or hard capsules, powders, granules and oral solutions or
suspensions, forms for sublingual, buccal, intratracheal, intraocular, intranasal
administration, administration by inhalation, forms for topical, transdermal, subcutaneous,
intramuscular or infravenous administration, forms for rectal administration, and implants.

For topical application, compounds according to the invention can be used in creams,

gels, ointments or lotions.

As an example, a unit dosage form of a compound according to the invention in the form

of a tablet can comprise the following components:

Compound according to the invention  50.0 mg

Mannitol 223.75 mg
Croscarmellose sodium 6.0 mg
Maize starch 15.0 mg
Hydroxypropyi methyicellulose 2.25 mg
Magnesium stearate 3.0mg

According to another of its aspects, the present invention also relates to a method of
treatment of the above-mentioned pathologies that comprises the administration, to a
patient, of an effective dose of a compound according to the invention, or one of its

pharmaceutically acceptable salts.
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CLAIMS

1. Compounds corresponding to formula (1):

()

in which:

X and Y represent, independently of one ancther, a nitrogen atom or a -CR3-

10 group, where R3 represents a hydrogen or halogen atom or an alkyl or alkoxy group;

U represents a hydrogen atom or a group NHR7, where R7 is a hydrogen atom or

an alkyl group;
15 A represents an aryl, heteroary! or heterocycloalkyl group optionally substituted;
W represents a halogen atom, an alky! group or a haloalkyl group;

Z represenis a bond, a cycloalkylene group or an alkylene group optionally
20  substituted with one or more groups selected from a halogen atom and the alkyl, hydroxy

and alkoxy groups;

B represents:
e either a group -NR4R5, where R4 and R5 represent, independently of one
25 another, an alkyl, cycloalkyl, hydroxyalkyt or flucroalkyl group, or alternatively R4 and R5
form, with the nitrogen atom to which they are attached, a 5- or 6-membered ring, such as
a pyrrolidinyl or piperidinyl ring, optionally substituted with an alkyl group,

¢ or a heterocycle of the following formula:
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n\N/R6

J
R7

where m and n represent, independently of one another, 0, 1 or 2, and where R6
and R7 represent, independently of one another, a hydrogen atom or an alkyl or

cycloalkyl group;

R1 and R2 represent:

» either, independently of one another, a hydrogen atom or an alkyl, cycioalkyl,
phenyl, benzy) or -CHa-indolyl group, these groups being optionally substituted with one
or more groups selected from halogen atoms and the alkyl, fluoroalkyl, alkoxy, hydroxy
and -O-CO-alky! groups, at least one of R1 or R2 being different from a hydrogen atom,

e or R1 and R2 together form, with the carbon atom to which they are attached,
a mono- or polycyclic system selected from: cycloalkyl, indanyl, tetrahydropyranyi,
piperidine, tetrahydronaphthyl, bicyclo[2.2.1Theptyl, bicyclo[3.3.1]nonyl and adamantyl,
said mono- or polycyclic system being optionally substituted, in any position (including on
a nitrogen atom, if applicable) with one or more groups selected from a halogen atom and

the alkyl, fluoroalkyl, hydroxy, alkoxy, -O-CO-alkyl and acyl groups;
p represents an integer equal to 0 or 1;

their salts, their hydrates or solvates as well as their enantiomers and

diastereoisomers, including their racemic mixtures.

2. Compounds according to Claim 1, in which X and Y represent, independently of one

another, a nitrogen atom or a -CR3- group, where R3 represents a hydrogen or halogen

atom or an alkyl or alkoxy group;
their salts, their hydrates or solvates as well as their enantiomers and

diastereoisomers, including their racemic mixtures.

3. Compounds according to Claim 1, in which U represents a hydrogen atom or a group

NHR7, where R7 is a hydrogen atom or an alkyl group;
their salts, their hydrates or solvates as well as their enantiomers and

diastereoisomers, including their racemic mixtures.
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4. Compounds according to Claim 1, in which A represents an aryl, heteroaryl or
heterocycloalkyl group selected from the phenyl, benzodioxolyl, thienyl, thiazotyl,
pyridinyl, pyrimidinyl, pyridazinyl, pyraziny!, pyrazolyl and pyrrolidinone groups, said aryl,
heteroaryl or heterocycloalky! group being optionally substituted in any positions with one
or more groups selected from a halogen atom and the cyano, alkyl, haloalkyl, hydroxy,
alkoxy, -O-(CH,),-O-alkyl, haloalkoxy, -NRR', -NR-CO-alkyl, -SO- and -80;-alkyl groups,
where R and R' represent, independently of one another, a hydrogen atom or an alkyl

group and p is an integer between 1 and 5;
their salts, their hydrates or solvates as well as their enantiomers and

diastereoisomers, including their racemic mixtures.

5. Compounds according to Claim 1, in which W represents a halogen atom, an alkyl

group or a haloalky! group;
their salts, their hydrates or solvates as well as their enantiomers and

diasterecisomers, including their racemic mixtures.

6. Compounds according to Claim 1, in which Z represents 2 bond, a cycloalkylene group

or an alkylene group optionally substituted with one or more groups selected from a

halogen atom and the alkyl, hydroxy and alkoxy groups;
their salts, their hydrates or solvates as well as their enantiomers and

diasterecisomers, including their racemic mixtures.

7. Compounds according to Claim 1, in which B represents a group —-NR4RS5, where R4
and R5 represent, independently of one another, an alkyl, cycloalkyl, hydroxyalkyl or
fluoroalkyl group, or alternatively R4 and R5 form, with the nitrogen atom to which they
are attached, a 5- or 6-membered ring, such as a pyrrolidinyl or piperidinyl ring, optionally

substituted with an alkyl group,
their salts, their hydrates or solvates as well as their enantiomers and

diastereoisomers, including their racemic mixtures.

8. Compounds according to Claim 1, in which B represents a heterocycle of the following

formula:

R7
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where m and n represent, independently of one another, 0, 1 or 2, and where R6
and R7 represent, independently of one another, a hydrogen atom or an atkyl or
cycloalkyl group;

their salts, their hydrates or solvates as well as their enanfiomers and

diastereoisomers, including their racemic mixtures.

9. Compounds according to Claim 1, in which R1 and R2 represent, independently of one
another, a hydrogen atom or an alkyl, cycloalkyl, phenyl, benzyl or -CHs-indolyl group,
these groups being optionally substituted with one or more groups selected from halogen
atoms and the afkyl, fluoroalkyl, atkoxy, hydroxy and -O-CO-alkyl groups, at least one of

R1 or R2 being different from a hydrogen atom,
their salts, their hydrates or solvates as well as their enantiomers and

diastereoisomers, including their racemic mixtures.

10. Compounds according to Claim 1, in which R1 and R2 together form, with the carbon
atom to which they are attached, a mono- or polycyclic system selected from: cycloalkyl,
indanyl, tetrahydropyrany!, piperidine, tetrahydronaphthyl, bicyclof2.2. 1heptyl,
bicycio[3.3.1]nonyl and adamantyl, said mono- or polycyclic system being optionally
substituted, in any position (including on a nitrogen atom, if applicable) with one or more
groups selected from a halogen atom and the alkyl, fluoroalkyl, hydroxy, alkoxy, -O-CO-
alkyl and acyl groups;

their salts, their hydrates or solvates as well as their enantiomers and

diastereoisomers, including their racemic mixtures.

11. Compounds according to Claim 1, in which:

X and Y represent, independently of one another, a nitrogen atom or a -CR3-

group, where R3 represents a hydrogen atom or an alkoxy group;

U represents a hydrogen atom or a group NHR7, where R7 is a hydrogen atom or

an alkyl group;

A represents an aryl, heteroaryl or heterocycloalkyl group selected from the
phenyl, benzodioxolyl, thienyl, thiazolyl, pyridinyl, pyrazolyl and pyrrolidinone groups, said
aryl or heteroaryl group being optionally substituted in any positions with one or more
groups selected from a halogen atom and the cyanio, alkyl, haloalkyl, hydroxy, alkoxy, -O-
(CHy,),-O-alkyl, haloalkoxy, -NRR', -NR-CO-alkyl and -SOz-alkyl groups, where R and R’
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represent, independently of one another, a hydrogen atom or an alkyl group and p is an

integer between 1 and 5;
W represents a halogen atom, an alky! group or a haloalkyl group;

Z represents a bond or an alkylene group optionally substituted with at least one

group selected from a halogen atom and the alkyl and hydroxy groups;

B represents:
10 s either a group —NR4R5, where R4 and R5 represent, independently of one

another, an alkyl, hydroxyalkyl group, or alternatively R4 and R5 form, with the nitrogen
atorn to which they are attached, a 5- or 6-memberad ring, such as a pyrrolidinyl or
piperidiny! ring,

s or a heterocycle of the following formula:

15

where m and n represent, independently of one another, 0, 1 or 2, and where R6

and R7 represent, independently of one another, a hydrogen atom or an alkyl or

20  cycloalkyl group;

R1 and R2 represent:
» either, independently of one another, a hydrogen atom or an alky!, cycloalkyl,
phenyl, benzyl or -CHy-indolyl group, these groups being optionally substituted with one
25  or more hydroxy groups, at least one of R1 or R2 being different from a hydrogen atom,
e or R1 and R2 together form, with the carbon atom to which they are attached,
a mono- or polycyclic system selected from: cycloalkyl, indanyl, tetrahydropyranyl,
piperidine, bicyclo[2.2.1]heptyl, bicyclo[3.3.1]nonyl and adamantyl, said mono- or
polycyclic system being optionally substituted, in any position (including on a nitrogen
30  atom, if applicable) with one or more groups selected from the alkyl, hydroxy and alkoxy

groups;
p represents an integer equal to 0 or 1;

35 their salts, their hydrates or solvates as well as their enantiomers and
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phar macol ogi cal testing for determ ning %97 properties of the conpounds of
the invention, including in particular: 5a test in vitro of intracellular
calciumnobilization (FlipR test) enploying urotensin Il ant agoni st s
(the compoundaabollficR! AfRnglMUPRIEAMmAlytdie human CPRI4 receptor,  a
function test Of CONLTACLIon Of Fat aorta ri ngs, al so enpl oyi ng ur ot ensi n
|1 antagonists represented by the conmpounds of the present invention.
10These two 4e Jvhidk!l | PR (Fluoronmetric Imaging Plate
Reader) prot tgcgp&f% Sa%%gédé gdﬁwwd?po'se is to neasure the activation of
the GPR14 receptor by hurran urotensin Il. 1.2. Test principle 20GPR14 is a
Gg- coupl £d recept h Lt @égdé{%l&%@y foup:
speci fi c§l i gand (%gétjnﬂsF%brrlgsleﬁ?:r ea eﬂp%&&g%ﬂ?ﬁ ﬁﬁgr ce [ via the PLC group:
(Phosphol i pase C), IP3 (Inositol-1,4,5-triphosphate) DAG (D acyl gl ycerol)
pat hway. The incpe ?Cg h SpyRRASHORS SbuTEaNBRlicd A an

Fl uo4AM per neat i ngq%ﬁo%)éht mﬁhé@xcpﬁnd}ﬁ}l © no- en%ssmégnuﬁnrao be) whic |ynds
to free Ca2positichewith § taf @Q@mmleqtﬁ@fmm@hplp@mat@ - thgaﬂhybd%@&%"ﬁ%thv'

t he absence rimental plan 30 1)
Seedi ng of 'Pfﬁg Oc%gzdlhd @N%%fh?%grﬁﬁé E&i@@ D-2 2) Incorporation/loading (DO
of the Htobe (1 h) 3) Addition of the products to the FlipR and measurenent
4) Addition of thgl) (gt it RERTCHRBE RN IRy REGSERGE: Of

t he 35products Meb}eg,g&garﬂrgg roéée@s%rnyoud exporti ng the d)at a@%ﬂOGP
cells 96 The cells are cultivated in conplete nediumin Flask 1225. For
the experinents, W IdsSs A¥iridd RsPL ANt BGorbh Rpof culture nmediumin
96-wel | (bl ack, g%%r{esnt- grtlto%]}a +at es at aemg 6f 60 000 cell s/ wel |
for use on D+l or 40 000 cel I s/ well for use on D+2. 5lncorporation of the
Fl uo 4 M fek b SNohs frEP2GHnglordlh BHSRAD AbbUElswAT & I

(50 pl) and store(q%g sH aV\O/ay from tiﬁ " gr ng%lso | ution of pl uronlcl&gjgld
at 200 ng/ nBrovR; DVBO i s aI so prepared (it has a shelf life of one week at
roomtenperature away fromthe light). 10 The cells are charged with
the Fl uo-4AM + pluronic acid m xture (aliquot 50 pl + 50 pl of pluronic
acid) diluted toBre¢aeeenisi t he neasurement buffer. Aft er washi ng
the wells with 15Q f S F@{,fgp i fe fr5 308X nt ileadefhb st 1§la5,¢e

t hen charged as f% }P%rv\igs) ngE@ ri tlongofilglg ? ? rrerasdrerfr)l%nt buf er in
each W&l -arxdién aomlgf grmppllr aderrta’qieeIFIthbarmwworm writhihe ricpgemateruogvhich
diluted to g/ re incubated for 1 h at 37C away
fromthe I|$ %Qpe; %“aé:ﬂe? nacab%{t60%wélf‘\nnb%l?#l ﬁ%% presence of 5% CQ2. The
cells are then washbele®cyclae sf twetfblidkB0g fidrmofa: measur enent buffer to renove
the excess of the probe. A volune of 150 pl of buffer is added to each well
at the end of washing. 25After grrggbating the gotedes for 20 mn at room
tenperature away fromthe |ighf Yie are plaged itn the FlipR for

measur enent of fluorescence. % ™ :

.~ Theanbvels\of Hislg, i ncor poration of the
Fluo-4 is checked for each plat eNsd < 109 bef®fe the&irst injection.
30After stabilization of the basilc si gnal , the GPR14 inhibiting conpounds
are injected by the FlipR under Rﬁvol une of 50 pi froma-dilution plate
effected with Bi onek 2000 i n neasurenent buffer. Uotensin Il (3 nMfinal,
concentration equal to the EC60) is added under a volunme of 50 pl by the
FlipR ep the cells froma stock plate at 15 nMdiluted in the measurenent

butfer, Data re%&&m:ﬁ;%&a RE 18 sga@tanwa ety grapout 35t he

experinment. 1.4. Data analysis or each plate, the basic fluorescence
before injection of the corrpounds i s standar d| zed

R1 and R2 represent:
o gither, independently of one another, a hydrogen atom or an isopropyl, tertbutyl
30  group,

e or R1 and R2 together form, with the carbon atom to which they are attached, a
mono- or polycyclic system selected from: cycloalkyl, tetrahydropyranyl,
bicyclo[2.2.1]heptyl, bicyclo[3.3.1]Jnonyl and adamantyl, said cycloalkyl group being
optionally substituted in positions 3 and 4 with a methyl, hydroxy or methoxy group or one



by the "spatial uniformty correction” function of the FlipR The val ues of

fluorescence neasured just before injection of urotensin Il (mn) and those
of the fluorescence 5 neasured at the peak of the effect of urotensin Il
(rmax) are exported under Excel. In each plate, a series of wells is treated

with urotensin alone in the absence of inhibitor conpound. The mn and max
fl uorescencgr i@l psgehQtorhlese wel I's are averaged for defining 100% ef f ect
of urotensin I1I. The percentage inhibition calculated for each
concentration of inhibitor is calculated as 10follows: - for each well wth
Uo Il (urotensi Bréﬂrése‘hté ol bpitor, calculation of the delta product value =
max - mn - for the well vmth Uo Il alone, calculation of the val ue
delta Uo Il (average max - 15average nmin) The percentage inhibition for
each concentrati gi0kaly, Ofhest hwrat?e%' ol aplegteasad olvélbves theihi diantiome(gand
100 x (delta Uro |1 - delta pr UCt%/de”gl Uo Il 20 1.5. Annex Conposition
of the nmeas@iPEiPESRISOHIATS: é’i‘Ct@ﬁ“Qj FABPNF 2GRSt er, to be prepared when
required) Qf 500 nL QSF 1 L QSF 2 L HBSS 50 nL 100 m. 200 nL MgSH4 19. 72
g/L5n 10 nL 20 nL pes 4.76 g.9.52 03 35 i[1L5rrL10n1_20
nL Cadl 2 141% ngrnp@maﬁamrﬁhﬂgi@a&eaﬁ@mﬁ%%@eﬁi '1% SIS BogME” D5kBSS =
Hanks' Bal anced Salt Sol ution BSA = Bovi ne Serum Al bumi n The various saline
solutions can be stored for 2 nonths at 4C. Adbtsst t he voI ume of 1-120 and

add prdfeneci d dKSSRESRIMS A MIMOGSE G ADA Y dERIGSRS @ CH grou

A represents a phenyl or pyridinyl group, substituted in positions 2,4,5and b6 by
one or two groups selected from a halogen atom, such as chlerine or fluorine, and the
alkyl groups, such as methyl, ethyl or isopropyl, trifiluoromethyl, methoxy and N,N-

15 dimethylamine;

U represents a hydrogen atom or a group NHR7, where R7 is a hydrogen aiom;

W represents a chlorine atom or a frifluoromethyl group;

20
Z represents a bond or an ethylene, propylene or methylpropylene group;

B represents:
e either a group —NR4R5, where R4 and RS represent, independently of one
25  another, a methyl, ethyl or propyl group or form together with the nitrogen atom to which
they are attached a 5- or 6-membered ring,

e or a heterocycle of the following formula:

* :jN"‘Me
R1 and R2 represent:

o either R1 is a hydrogen atom and R2 an isopropyl, tertbutyl group, the carbon

atom bearing groups Rt and R2 adopting the absolute configuration S,
s or R1 and R2 together form, with the carbon atom to which they are attached,

30

35 a cycloalkyl, and adamantyl group, said cycloalkyl group being optionally substituted in

positions 3 and 4 with & methyl, hydroxy or methoxy group.
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Human urotensin |1 (Bachem H 4768) Fl uo-

Mol ecul ar Probes (F14202 5 x

| nrg) Probenecid (Signma P8761 100g) Pluronic acid (Ml ecular Probes P6867)
10HBSS 10x (G bco 14185-045) HEPES (acid) (Sigma H3375) Sodi um carbonate
(Si gma S7795) Na2CO3 Magnesi um sul phate (Sigma M/774) Mg304 Cal ci um

chl ori de (SpgerregdU80)rcCaC 2 15Bl ack tips (Mol ecul ar Devices 9000- 0549)

Bl ack pl at es,

96-wel | (Beckton Dickinson 356640) DMSO (Sigma D 5879) 1.7.

Resul ts 20The conpounds tested have an 1C50 in the FlipR test bel ow 10000
nM Sonme of thesdedmsalindéhdiravedmascss salvetse BEi PRl testiheel enaniomerv amsy

copj : , .61 , 66, 67, 70, 71, 75, 79, 12
in%g*épﬁ%%erﬁé@%@é%t%z rig%?“'fg%xty 28, 9, 32, 4.2,13,32, 24, 2
31,16, 4.2 andl15nM respectively.

14. Compound according to at least one of the preceding claims, characterized in that it is

exanpl e,
123, 12

10

15

20

25

30

35

chosen from:

2~({[6~{4-chloro-3-[3-(dimethylamino)propoxy]jphenyl}-5-(2,6-
dimethoxyphenyl)pyridin-2-yllcarbonyl}amino)adamantane-2-carboxylic acid
hydrochloride
1-({[6-{4-chloro-3-[3-(dimethylamino)propoxylphenyl}-4-methoxy-5-(2-
methylpheny!)pyridin-2-yijcarbonyl}amino)cyclohexanecarboxylic acid
hydrochloride
(38)-3-({[6-{4-chloro-3-[3-(dimethylamino)propoxylphenyl}-5-(2,4-
dimethylphenyl)pyridin-2-yl]carbonyllamino)-4,4-dimethylpentanoic acid
hydrochloride
1-({[6-{4-chloro-3-[3-(dimethytamino)propoxylphenyl}-5-(2,6-difluorophenyl)pyridin-
2-yllcarbonyl}amino)cyclohexanecarboxylic acid hydrochloride
1-({[6-{4-chioro-3-]3~(dimethylamino)propoxy]phenyl}-5-(5-ethoxy-2-
methylphenyl)pyridin-2-yl]carbonyl}amino)cyclohexanecarboxylic acid
hydrochloride

1~({I6~{4-chloro-3-[3-(dimethylamino)propoxyjphenyi}-5-(2,6-
dichlorophenyl)pyridin-2-yljcarbonyf}amino)cyclohexanecarboxylic acid
hydrochloride
1-({[6-{4-chloro-3-[3-(dimethylamino)propaxylphenyl}-5-(2-fluoro-6-
methylphenylpyridin-2-yl]carbonyl}amino)cyclohexanecarboxylic acid
hydrochloride
1-{[(6-{4-chioro-3-[3-{dimethylamino)propoxy]phenyl}-5-[2-methyl-5-(1-
methylethyl)phenyl]pyridin-2-yl)carbonyllamino}cyclohexanecarboxylic acid
hydrochloride
1-{[(6-{4-chloro-3-[3-(dimethylamino)propoxy]phenyl(}-5-{2-chloro-5-(2-
methoxyethoxy)phenyl]pyridin-2-yl)carbonyllamino}eyclohexanecarboxylic acid
hydrochloride

1-({{6-{4-chloro-3-[3-(dimethylamino)propoxylphenyl}-5-(2,4-
dimethylphenyl)pyrazin-2-yllcarbonyl}amino)cyclohexanecarboxylic acid

hydrochioride

IN

0,
1,



25 2. Contraction of Rat Aorta 2.1. Protocol 30Mal e Sprague-Dawl ey rats
(400-500 g; C. River, France) are anaesthetized with 6% sodi um

pent obarbital (Ceva SantA Animale) by inftlPaperitoneal injection (0.4-0.5
m ), and then euthani zed by exsangui nation. The aortas are renoved, washed
and, after renoving the endothelium are cut into 4 ri ngs of about 0.2-0.3
cm Each fragmepis)is(p-pcgtorbs-@-@onitayiaeinojmopixyiphandht>d?gaRE Stont ai ni ng

20 mL of Krebs solution with the. follow 99 ACRIRRSIhEh@Rcic BMY: NaCl 118;
KO 4.7; MyCl2 1.EQ}OXE%{@“Q‘W%W%";’”%QN&E?OE@,%P%ﬁ%‘ée 11. ?‘?E?%H ="7.4). The
tissue, maintai pgdroaklodde and aerated with a stream of carbogen (95% 02-5%
002), is connected.to ass.k ' ioxgiensa-simer a basic strain of
2 g, and to a G&%ﬂg {8§ﬁ1§@r ?3@@@%@“"5‘9@@? gré?%}co%i n etCE@O [d A4d ons
in strasn. Data(memmkﬁh@ﬂ’lmlbpheﬁiyiéﬁw@@tngél')%ﬁﬁ"t’ PO P R AN &‘rrpaq PC
using 10X softh;;];(gr Smgﬁgé on 2.2) fromthe conpany Enka. After .
stabilization fof 60 mn, the Vi a%ifp{l | Ly of tot‘(g]roﬂéﬁ%%—?im@roiﬁﬁte“ed by
prestinmul ati oh riE-GEhiap-grlok@metmArdneBiRoAPI N % S 't epeat ed a second
time and the st rn@étﬁy[éthaky)gw@t]ppeﬂq-mw)bamﬁssd}avén(égwﬁﬁeé‘?@??@ébc(xi%@/é' for
standardi zi ng the reﬁlBocri\se to urotensin Il. The curve of concentration v.
contractile resp¥AO&™"B%rotensin 11 is then constru tsd cumul atively until
Rl

a maxi pum r esponsEei{g-ahraisHaddimgtiniagine) EerrlphPay se curve is

recorded ow ng teg.loé(pgq%&B@ﬂ%&;ﬁigﬁ{%ﬁ%ﬁ%&?ﬁb%ﬁmﬁumﬁcbsbowlituta@'mSi nil.

15The ant agoni st rcle. 5% maxi munm) are added to the
cont ai ner 30 mi myBefcbiogde he agoni st. 2. 2. Conpound 20Human urotensin Il is

obt ai ned from B%Q{@%L’fﬁléh%r&.@@in@éiﬁlylélﬁirdi)gﬂrmyl\}’—ée[driuhlo@o—ﬁ%of BSA. 2.3.Data
anal ysi s The responses are exPr es?[fpg,ggs_?_er cent age of the maxi num
a

contraction obsdgiraiyiTiHORSRRIYIPTRE IS represent the nean +1- sem of
the ingividual rpsReBEARMINCRsEspOaTEbOYiC BEIdiYABRENIFHE ani mal s per bat ch.

Anal ysis of the s i d.cury i btpaiies-6De Lean A,
Munson PJ, Roba{ir'dil%ga,'cq‘ Of’@ﬁgﬁ%‘ﬁ’qi@%’)ﬁg% angp(?zﬁc 6pcgfrri tted the
EC50 (concent r atfiuoroppeogipyridiy-SodeearonyRemnglPpRrraSs8iesY “snd’ t he E.
(maxi num effect)h hendetermned. 30 To evaluate the potency of the

b
ant agoni st s based on a singl e concentration, t ) SWer lcul at ed
accordi ng to the-di§udtghinio- dd@@i!‘g@rﬂ"m)%{ﬁgﬁ)fyiﬁm o2 rﬁeﬁ:@ §
| og(copgentrati qucFgﬂsﬂé?iyr)%ir)dir(—Elyl]cﬂgamyt}dﬁﬁmoﬁyd@mﬁoeﬁrbw% Refl E,
edi tors. Handbook of E)g har macol , Cat echol am nes, Springer, Berlin

Hei del ber g New YWRIGChD99. 33:283-335) where 35concentratjon-ra i 9 %_s t he
EC50 of the agong-{;@e-@%mm-ae[ee(snmeylamirtq)@roaﬁmf@lw&ﬁ-@r(\?Iﬂaaﬁﬂﬂt?fm)ﬁ EC50

of the agoni st ineth%g%g&gg,ﬁcﬂnﬁyl%cgﬂ)g?«.%éﬁQB}o%bioheﬁé}fécﬂaffbosﬁM%'aﬂ

concentrations dFf are tested, the pA2 ( confidence limts) is
cal cul ated by t Hgd8shidridepl ot net hod (Arunl akshana 0 and Schild HO, Br J

Phar rraggl : 1959;15&%%%%82'_-{4-%2Ioﬂo-Slﬁ?-%&lh{e‘?nyTéiﬁinomrrqnmmhb@emébﬁ@ﬁ?%@'a pKb

ggt Wg(; ?05 %d b?@/ridi;gﬁ‘—yl)%)é%mlyt?gﬁwing}C)c:r}Ej%Hggasnelélgrbo}ﬁic = hy%?ocfﬁ&ideGl, 65,

" 1-({[B-amin0—6—{4—chioro~3—[3-(dimethyiamino)propoxy]phenyl}—S—(2-chloro—5—
ethoxyphenyl)pyrazin—2—yi]carbonyl}amino)cyclohexanecarboxylic acid
hydrochloride

30 & 1-({[6—{4-chloro-3—[3-(dimethylamino)-2-ﬂuoropropoxy]phenyl}-S—(Z-
methylphenyl)pyridin—2-yl]carbonyl}amino)cyclohexanecarboxylic acid
hydrochloride

= 2-({[6—{4—ch!oro—3-[3-(dimethylamino)propoxy]phenyl}—S-(2-chIorophenyl)pyridin—Z—
yl]carbonyl}amino)adamantane-Z-carboxyiic acid hydrochioride

35 - 1—{[(6—{4—chIoro—3-[3~(dimethy1amino)propoxy]phenyl}-S-[Z-(diﬂuoromethy])—B-

| m'ethylphenyi}pyridin~2—yl)carbonyl]amino}cyclohexanecarboxylic acid

hydrochloride



120, 123, 129 in the table have a pKb of 6.5; 7.1; 7.5; 6.6; 7.1; 6.5, 6.7,
6.7, 6.2, 6.3; 6.6; 6.8, 7.1; 6.5, 6.8 respectively. 10 The conpounds
according to the invention can therefore 13& used for the preparation of
medi ci nal products, in particular of medicinal products that are inhibitors
of the urotensin Il receptors. Thus, according to another of its

aspects : t Pef inve lqt(bquCh@}cag@:s(di||ea1eﬂ@(ﬁnﬂhcg\)@{qppmd?myﬁ—&—ﬁa(tzrmSmgmmtm@@ 8-
conmpound of fornu . Or a.s of additi a
phar maceutical | y "beé%lé%{e&%'ﬁ)@r’gﬁ % y@?ar{:’(ﬁrg 3%‘%8@5@'18%}%8% ﬁ}uo}(gfc(e}c,‘)ﬂj_ These
medi ci nal producthgdroiiidriggppl i cation in therapeutics, notably in the

treatment and/or 3[(%%4{2_25}09 13 %_@g%g%iﬁﬁggﬁ%&ﬂpﬁ@{)A}LE_g-(rﬁ@cﬁ&?b@ﬁthI@ylhﬂart

di sease, myocardi nfarctron c hypertrophy and. fibrosis,

cor onar ys di seasem@?ﬂndpfmﬂblwg@k%va@ﬁr@?“@?@ﬂ@ﬁ@‘%f‘%c quzfg]t?e?q nsi on,

pul nonary hypertgg@,jogmori&g)rtal hypert ensi on, post-angi opl asty restenosis,
renal failure and’ nore Earti cul ar | ﬁ] ?cut e and ﬂ?)honi %?fi;’g]%lm j_g_i(Ji_ure of

di abetic and/ ot HylBrifehisraaladigeyamapRrroxyiPReYy 'on1 b gener al ,
fibrosis in genepplinaAoRNsisnyBeBidinTeYearbediiamiad)cysideusnesagoayli adid
application in therapeutics, in the treatnent and/or 25 prevention of

di sorders of the¥UREYANIIher vous system incl udi ng not abl y

neur odegener atd va-{lisgéaties-3¢a{dmetyiamant mrornyirientss-[&ielvd 5(Znxi et v,
aggr essi veness, de ' ' _8n) fylBhBeNcwisHeKxEes@rboxyliddeed ci nal
products conpri s?"negﬁﬁér%g%tlf)@%phé?ﬂg{rgr}gﬁ?rggoymﬁst S 0318:' urotensin Il such as
t he conpounds acé&pdréchigride the i nvention also find application in
therapeutics, J n4ihe BUhEALIBMinREHhing)peosxyipbangf-54®dytiopgpyTieaexy )-2-
medi ci nal products also find apgl i.cati orhéi n ther0 ggﬁééé]?‘béﬂlié hgqtreat ment
of some cancers. MERdRhSRYIREICHY; 'yb?%r BRI RS ARRT T Cat T on i n

therapeysics, innideckibeds ment and/ or prevention of asthma and respiratory

di seases. 35 101° e, pha ti ; LA b akdihass-ef fective

dose of at |east dﬁgE@ﬁﬂ%&%ﬁ?i@gﬁ%@ﬁ%&ﬁdg& !pﬁ\%g%}tciggn, orﬁg .

phar maceut i cal | y papospitenybpsait-2oflcarkpeyeorpoardoheangrarPoyic 3¢6d| east one

phar maceuti cal | Yh r%%ﬁ%ﬁ!ﬁ)é e exci pient. Sai d excipients are sel ected

according to the armaceutical form and the deEihr eﬁ g\rxzt@hod of

admi ni stratiom Rrlfitslonsadb-d@natyianterrmt b kg by a person

skilledydn the agimethdxyphenPirameeideminylamprgi2td-dihgdrof1 H-ndepe-Esaanpoxylic

invention for oral, sublingual, subcutaneous, intramuscular, intravenous,

topi cal, |ocal, PRfr atracheal , intranasal, 10 transdermal or rectal

adni ni strations thgedgichiceo-pABtdinpite/\@hinbipropdalnte)ykbd¥é; or its salt, can

be adm ni stered in i Juorgy i W eRi-nepabophakrgceut i cal
elreh RS i s Arkde S emeRlehaRaboRY

excipients, to arql una . e proph Ig |§ or treatnent of
t he af or ement iEonéd{[ﬂi{é@h@m@-@KGlm%@é%@@P)PISW]pﬁ‘ﬁé)" %F(' & e unit dosage
forms conprise t ERBRERN RN $dRbdriAlaRind)bieyds[al2. 1]hepttrs-2 Sadhoxals
tablets, soft or Hﬁ%‘%"ﬁ )%gs@pe@ Ipow?:i!'ers, rg/panul es and oral solutions or
suspensi ons, f or agidfeArashigrdAgual , buccal , intratracheal, intraocul ar,

intranasal adn nil\ﬁ{[@-?tl—bﬁ!@m@‘[@f(d?mtﬁymrhiﬁ@)ph)pdxy]mbayli"@@:ﬁfOr ms for topical,
t ransdermal , subcutaneous, intr. cul ar or i us adm nistration,
forns for rectal dW%VQﬁ?M%é’ﬁ&%ﬁ'ﬁ%?%ﬁ?é&%%ﬁrﬂgt opi cal applicat.i_on,
conpounds accor difget{a-chiveo-Brgedinatinleamobropeatptenyde@rmsethyeneny lyHtitent s
or lotigps. As an.ex l.e, .a.uni : d according to
g%]}ﬂn&qo)gyt&l%%%%ﬁ@@a%é ik Ry dRRFRRE

the invdhtion i nYlGR can conprise the follow ng
conponent s: 25CoBH{IAHd chibcoBdBidimashyiaamopreRexydRiBDYd-Sig-Fanni t ol 223. 75 ny

Croscar nel | ose sgg'j%é{qn'%wg)g%,&%}ﬁﬁ_ﬁ@&@%}@n{m)Wﬁhémymnwic acid

nmet hyl cel | ul ose2. sium Stearate3. 0 Ac&grb&:ﬂé;g to anot her of
its aspects, tthe3pfiedémshlarevdatdigetayannodapey R Y methdd of treat ment of

t he above- menti og&%tﬁﬁﬁﬂgﬁﬂjp@ﬁdFnh?-S/I]@Bwygﬁﬁﬁnd)tmpMMbﬂtmai@a@@n, to a
patient, of an effective dose of a.c n;%oun acc?rhdein@@_é_& g.he invention, or
one of 1% s 35phalrilSatihios PSALERIEAERECIPp e PHen o2 e
dimethoxypheny!)pyridin-2—yl]carbonyi}amino)-4—(1 H-indol-3-yh)butanoic acid
= ({[6-{4~chioro-3—[3—(dimethylamino)propoxy]phenyl}—B—(Z,G—

dimethoxyphenyt)pyridin~2-yl]carbonyl}amino)(phenyl Yacetic acid



102 CLAIMS 1. Conpounds corresponding to formula (1): 5 in which: COCH (1)
X and Y represent, independently of one another, a nitrogen atomor a -CR3-
10group, where R3 represents a hydrogen o2 hal ogen atom or an al kyl or

al koxy group; U represents a hydrogen atom or a group NHR7, where
R7 is a hydrogen atom or an al kyl group; 15A represents an aryl, heteroaryl

or heterocycl oal i } ’ _repeesents a hal ogen
atom an al kyl 95'}6/@5%%\'%0%3'{36@ kfh%g@(};‘xﬁ%ﬁrbédﬁywenw % es Qé%da bond, a
e

L repr
cycl oal kyl ene grdiU@trmxymnal)myiﬂéhéy@@%wyé}ﬁﬂ'"B’r)iﬁ’r ?Wloﬁﬁéyﬁpd'gf’ﬁou with one
or nore groups selecte of1 AESHINR Hehel}-al(Ryt , hydroxy and

al koxy groups; Bﬂ@%?ﬁ%éﬁogﬂﬁgmeg a’ﬁ%{?}gﬁl@?ﬁ?@kﬁ 9x¥%%5ﬁ305§1'@é% R5
represent, i ndepdmgdinyphesy g yiRpHa(2 e yl, - cycloa kyl,

thr oxyal kyl qr If\,l{tga{g;\i\oﬁﬁ&ﬁlg_[ﬁr(@iﬁfmhmmiab}pemmy]phehy}WﬁndHES fgrnq with )
the nitfogen atomto whic ey, are.at e 1 grAkered ring, suc
as a pyrrolidi ny@'"&thwmybﬁm fn'éiyﬂﬁérg(g%i %%%?F%m gseﬁylt uted with an al kyl
group, or a hetgyEcpcdiorofs-BHeinfathiavinnipropmalpngny-2836re R7

where mand n represent. . in isn ﬁqemmgds\@' 0, 1 or 2, and where
R6 and R7 repres ‘me?hqxﬁ%e&gﬂgﬁﬁwgyyg{;é/rg_ﬁiw}g%ot h?r, 3 Iréygr ogen atom or an

al kyl or 5cycloabk§s-{4sciiam:-3-R1-naityirRarigisy axqpiphenyl-542.6- =y tggr "

i ndependent |y of . iy dijesesndizaimebdanasibke; cagyal/ead Ry | |
phenyl f]%benzyl oglm}%‘ﬁ%?ﬁﬂgp%ﬁéﬂrloﬁyg, thgge groups being optionally
substituted wit hhystfechi@isie nore groups sel ected from hal ogen atons and the
al kyl, f1uoroal kylgead-kmsy-3-(y dtetyippadding-UoxalpkgtyigP tiPs, at | east one of

Rl or R2 being dif qr&nt %I%{{yﬁg‘w%gg%ﬁﬁ]?%ﬁaﬂﬁkﬁ%o)adaman‘cane—ZecaBHSoﬁﬂ.c acd R2

together form wiMFRRYP ch tHey are attached, a nono- or

pol ycyclic systehydeteatded from cycloal kyl, indanyl, tetrahydropyranyl,
pi peri gi ne, tet rg_reﬁél_.r{ &@ﬁgm@_ﬂ“‘dirgjaWf‘am,g@p%pgiﬂgmW{}Ts-(ﬂ-myeﬂjot&{/iﬁleﬁml]’“@ﬁyI
ai poly

d adamantyl ” 1 d ’ | . . Il
bstrruten i n aniowbentiaoind et 2arsr s g SageRBieen Y L e

With one or mare,greURsHSR-844-RlimbigEnantptaoeyiphemil B tRImery RleRY)Ryridin-2-

fluoroal kyl, hydroxy, alkoxy, -O0- al kyl ; QMPSideP represents an
i nteger equal toYigFagponyllam o)adama%?aqqiéﬂl%ﬁrb;%gﬁcga%ﬁ nglrrr hy:jrat es or sol vates

as wvel | as their 2g[jamt-chiors-3-{a(timdtrasrenesttooiehenyi-sréf-fdi ng their racemc
m xtures. 252 nds, aceor ding 10 SRl MrkinoiddamineheX-aadoNlicepidesent ,
indeper?(ﬁ)ently O%%H%Bp%ryﬁp)yrgdlﬁ%#@agn gt%on"lng}r a -CR3- group, where R3
represents a hydhgdrechionidehal ogen at om or an al kyl or al koxy group;

their salts, thebr BYdrabesson-Salydtarias-yskiplesyiite(zc-enanti omers and
di ast er eoi soners, fn)c{l Ugll ng ;Pqu_ai,r racemc mxture -0 ComBRURdSId
accordi ng to O atimethoyrhamieniding “ﬁ]’:@rggé]rwgé'glnﬁ;a@r%gngaﬁa%tzom or%alegrcljup
NHR7, where R7 i gn@gen atomor an al kyl group; their salts,
their hydrates orﬁ ‘?SPBV“at‘es g? ﬁall ai t.h§i rro;?c{?ﬂwhieﬁﬂ?ri%héﬁﬂDyridin‘z'

di ast eroi somér s 2-{((Fdfgaiomy SR AN dres. ' 104 4) Conpounds
according to O ayny@a}bony}]a)lmﬁha}éﬂalﬁmrﬁpmﬁm@whﬁ ®¢'9Ihydﬂﬁ’élﬂ|8?"i‘)%r¥l o[ﬂ I

het er ocycl oal kyl _gr ect . aAredp@xopyttalidinki-enyl |

t hi azol yl, pyr"iy Iz,ﬂi[g_%’65Eﬁr%gé?-gcg;{r{ew)ﬁr?@g%ﬁ@%ﬂ%‘? g;—i,g . bg;lrr %%BH% and
pyrrolidinone gr g;lm&i,dirsﬁiydcaxbww}ahén@ﬁéam?F’[aBF’"zh‘éei’"é?’S’é?%F'gJﬁégﬂ group bei ng
optional 'y substigtuted R-a8%:ReRdihAasindirbpenioenel-5r@ee groups sel ect ed
RAENCE S N R AR
groups, where R gsent, independently of one another, a hydrogen
atom or an al kyl %g@oﬁgrcﬁg{ n% i? ,a&y;iﬂr}%.e er b&&%@ﬂy[?— QQ%_S;

their salts, thelr({lfyidrhicse3dp-(d§ O RO IPRE VIR AER” chant i oper s .and
10di ast er eoi soNMeHfnethBgHdhyIipyHitier2-yierkomdaninedasantase-2CHRBY geid
according to Caim1l, in which Wrepresents a hal ogen atom an al kyl group

n
or a hal oal kyl ghygrgchloride their salts, their h% r_at.ﬁs é)r sol vat es
as vel I3@s t hei r cepaqtichies-s-jaddimisoylasiredrep ooty it IIRK Y T hei r

racemc mxtures 'yl)carbony!]amino}adamantane-Z-carboxyiic acid hydrochloride
s 2-{[(2"-{4-chloro-3-[3-(dimethylamino)propoxylphenyl}-2,3-bipyridin-6™-

yi)carbonyl]amino}adarnantane-Q-carboxyEic acid hydrochloride



6. Compounds according to Caim1l, in which Z represents a bond, a

cycl oal kyl ene group or an al kyl ene group optionally substituted with one or
nmore groups selected froma hal ogen atomldad the al kyl, hydroxy and al koxy
groups; 20their salts, their hydrates or solvates as well as their
enantiomers and di astereoi soners, including their racemc m xtures. 7.
Conpounds accox dBrﬂgzt't-dﬂ@oa}"rfB dimiethyimhiob)pBpoeplr 26-eithathaxygt, 6Tl 1--KrRaRS1Yl-dher e
R4 and R5 represent,., in ntI o ther, an al kyl, cycl oal kyl,
hydr oxyal kyl or ggcairtP j/j ént%'ﬁl&%%pgr natl vely R4 and R5 form vvlth
the nitrogen atom({[@{%hh!om sttérdlraet@yfamnraﬁh@aoxsép@nyﬁrﬁ(@methwéherwlwwan Ssuch
as a pyrrolidi nyglacgrbﬂyﬁ%hgp]Q%etﬁ%ﬂ&wta%&'aEWBEH ylitochihad i tut ed wi th an al ky

group, rates or solvates as wel | ! 5

enanti ofers arfd drifistdesrdeoshideldinet H@WWW@PQW&W‘E”%%%“&HWB’('?WQEV”
Conpounds accor dyiftﬂrridhyﬁlaarhy@r gphéhwtéwﬁhe Bydrogiilesant s a heter ocycl e of the

foIIovmngforrruIa nd n re

i ndependent | y "of 26 %‘ﬁ'&'f’??e‘?" - -mfthéﬂpygmﬂgwg-%&péylﬁg rg{]}dé? represent

i ndependent | y of metsipheatiheridine- Mrm@ﬂamtmnadammterwl—?z—ydirboxyiteyﬁ@!doal kyl
group; g)atge}[énd%alts their hydrates or solvates as well as their
enanti onmers and ereoi soners, including their racem c _m xtures. 9.
Conpourds accar d24ge-{4cibes-3ri2(-mathiipirenidirt2-shrefheeyIphasy &SRt , i ndependent | y

of gne anocher . AelyraApTAAD-AloaRibrl itino) ke caBbiylacbenzy | or

- CH2-i ndol y1 group hese” gr oups” bel ng optr onal |y substituted with one or
nmore groups sel e@t‘i@‘é}:fﬁ‘?r&ﬁ hal ogen 10atonms and the al kyl, fluoroal kyl,

al koxy, hydroxy augs- @rsca@rraéthwbmgroqpragoxﬁm (trﬁmstormteyrmheﬁtm} 82-R2 bei ng
different froma h eir

d | ts or
sol vates as wel |™§ V[Fﬁgf‘{‘])pé’ﬁa'ﬂt% Hﬁf%o%hﬁmmoé%cf@ae%?ns%rre%rg g;(ﬁn%tcﬁﬁh ng their
racem d5m xt ur eshydid&dorid€onpounds according to Claim1l, in which RL and R2

t oget her for - or
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di et hyl phenyl ) pyri di n-2-yli carbonyl } am no) cycl ohexanecar boxyl i ¢ acid
hydr ochl ori de

1- ({[ 6-{4-chl oro-3-(3-(di et hyl am no) propoxy] pheny1}-5-(5-nmethyl -1, 3-thi azo
| 4- 10yl )pyridin-2-ylicarbonyl}am no)cycl ohexanecarboxylic acid
hydr ochl ori de

4- ({[6-{4-chl oro-343-(di net hyl am no) pr opoxy] phenyl11l-5-(2- net hyl phenyl ) pyrid
i n-2- ylicarbonyl | am no) oxepane-4-carboxylic acid hydrochl ori de
3-(116-{4-chl oro-313- (di et hyl am no) pr opoxyl pherv11-5-(2-chl orophenyCQuridin
-2- yl]carbonyl }am no) - 4, 4- di met hyl pent anoi ¢ aci d hydrochl ori de

151- ({[ 6-{4-chl oro-343- (di net hyl am no) pr opoxyl phenyl}-5-(2-cyanophenyl) pyri
di n-2- Acarbonyl }am no) cycl ohexanecar boxyli ¢ aci d hydrochl ori de

1- ({[ 6-{4-chl oro-343- (di net hyl am no) pr oPon/ Pheny11- 5- ( 4- hydr oxy- 2-

met hyl phenyQpyri di n- 2-yl i car bonyl } am no) cycl ohexanecar boxylic acid
hydr ochl ori de

201- a[ 6-{ 4- chl or o- 3[ 3- (di net hyl am no) pr opoxy] pheny11-5-( 3-fl uoro- 2-

met hyl phenyQpyri di n- 2-yl ] car bonyl } am no) cycl ohexanecar boxyl i c acid
hydr ochl ori de

1-a[ 6-{4-chl oro-343- (di net hyl am no) pr oPoxyl phenyl}-5- (5- hydroxy- 2-

met hyl phenyl ) pyri di n- 2-yl ] car bonyl } am no) cycl ohexanecar boxylic acid
25hydr ochl ori de

1- a[ 6- {4- chl or 0- 343- (di et hyl am no) pr opon/ Pheny11- 5- ( 2- chl or o- 6-

Fgoxyl pheny11-5- (2-chl or o- 5-
no) cycl ohexanecar boxylic acid

1]
]p#égyl} 5- (3, 5-di et hyl - 1H pyrazo



1- ({(6-0-chl oro-343-(di net hyl am no) pr opoxy] Pheny11- 5- ( 3- hydr oxy- 2-

nmet hyl phenyQpyri di n- 2- Acar bonyl } am no) C13§C|| ohexanecar boxylic acid

hydr ochl ori de 35

1- (116-{4-chl oro- 343- (di net hyl am no) pr oPoxy] Pheny11-5- (4, 5-di f| uor o- 2-

met hyl phenyQpyri di n-2-yl ] car bonyl } amgo) cycl ohexanecar boxylic acid

hydr ochl ori de 1 R,

1-(116-{4-chl oro- 3[ 3- (di net hyl am no) %y] p@@nyl} -5-(6-nethyl -1, 3- benzodi
oxol 5-yQpyri di n- 2- yUcar bonyl | am nd)Nycl xangear boxyl i c aci d hydrochl ori de
119

1- (116-{4-chl oro- 3-[ 3-(di net hyl am no) pr glg)o?(lf/lj ohenyl | -5- (3, 5-di et hyl - 1H pyra
zol -1- yQpyridin-2-ylicarbonyl)am no)cycl ohexanecarboxylic acid

hydr ochl ori de. . . . . .

12 (116- { 4 ERISP S SsahRRar% P S5mes) B SBisR 1 BrBRFITScacs of akpepigazaoent. a

et hoxy pheme@arwrgahicbaseydrideapdianydrdibmnsanent gtrbdirezmpecdurboxyl i ¢ aci d
5hydr ochl ori de

1- ({[5-chl oro-21-{4-chl oro- 343- (di net hyl am no) pr opoxy] pheny1}- 3- (di f | uorone
t hyO- 2, 3hebMeaddif préparytichad rabamypduadion ot (Ohescariégaio oy yiné of &tdids 1

hydr ochl or | gFg - lowing st )

1-{[ (644- &l 'r@-@i@'—n@&r'%orl ﬂmngrﬁ%ﬁﬁspr opoxyl pheny1}-542- met hyl phenyl ] pyri di n
- 2- yOcar bony) Jreadtionjof g cboipexaheidambdx V) ¢ aci d hydrochl ori de 10?

1-{[ (6-{4-chloro-3-[3-(di nmet hyl am no)Qr opoxy] phenyl}-5-(2-net hyl phenel ] - 3-

[ met hyl am no] pyri di n- 2- yQcar bonyl ] am jol cycl Ohex2necar bOxylic acid

hydr ochl ori de COOMe

1- ({[6-{4-chl oro-3-[3-(di et hyl am o) prYpoxy] pheny11-5- (5-et hyl - 3- net hyl - 1H
pyrazol - 1-yOpyri di n- 2-yl i car bonyl | an nghcycl ohexanecar boxylic acid

(3S)-3-({[6-{4-chl oro-343-(di net hyl
chl or ophenyl ) pyri di n-2-yl ] car bonW)}
20hydrochl ori de a OH

1-{[ (6-{4-chl oro-343-(di net hyl am no) gpopoxy] phenyll-5-[2-chl or o- 5-
(trifluoronethoxy)phenyl]pyridin-2-Acarbonyl]am nol cycl ohexanecar boxyli c
aci d hydrochl ori de

1- ({[ 3-am_no-6-{4-chl oro-313-(di met hy| ani no) Propoxy] phenyl }-5-( 2-

25net hyl pH'éWi?lfrBini%iYn-V‘é?W Aasr BB AT @?’E{/bl ohexanecar bOxyl 1c acid

hydr ochl orgger with( 4 [Brotifle Gatigdtie cI[BB(id the thadennd B0 hRyeHONbRRARYEdseSin(2234-
di chl orophenyQoyr i di n- 2-yl ] car bonyl } am no) ca{,%l ohe%%gécar boxylic acid

hydr ochl orfiCHE agfpjic solvent at a temperatare’betweerf 8 and ,

1- ({[ 6- { 4--hlvaKk an3icobol & Rk [HOZR b tHepsratdira)ok trighetZiphEddhiHep ARstytapyr | di n
-2- yl]carbonyliam no)-4,. 4-difl uorocycl ohexanecar box¥l I c,m?%:i d %ﬁ&r ochl ori de
1- ({] 6- { 4-22RAIGRGORYIAtS (R 13 & FRRHIIBr BRI |9PRe WA OFgap | 3nY ol &Y ( 2-
met hyl phemppgerdoflieRt, 2- yI | car bonyl } am no) cycl ohexanecar boxyl i c aci d

hydr ochl ori de_35 _ X

1- (116- 0- ¢HiMoF 8P4 Bras-qedina inyHiaimi ho) Pr oPon/ Pheny11- 5- ( 2- chl or o- 4-

f I uor opheny Qar itdlbbaira/ Edresdupany Fdria @y cycl ohexanecar boxyl i ¢ aci d
hydrochl ori de 120

1- ({[6-{4-chl oro-313-(di net hyl am no) pr opoxy] pheny1}-5-(2-chl or o- 4-

met hoxyphenyl ) pyri di n- 2-yl ] car bonyl } agi no) cycl ohexanecar boxyl i c acid
hydr ochl ori de

1-{[ (6-{4- chl or o- 313- (di net hyl ani naQ).erepexGPHMAy| | - 512- (di f1 uor onet hyl)
phenyl ] pyri di n- 2-yl ) car bonyl | am nol ycI odhexanecar boxylic acid hydrochl ori de
15. Method of preparation of a conplungXf formula (1) according to any one
of Clains 1 to 14, characterizedA n tWat a conpound of fornmula (Ill) Uin
which U X Y, Z, W A and B are as dgfi ned h?b Claiml, is reacted with a
conmpound of forrmula (I1) 121 R2 ) pgs (¥ whi ch p, RL and R2 are as
defined in Cdaim1, in the presence 3 coupling agent, a weak organic
base and a pol ar aprotic solvent at Bture. 16. Method of
preparation of a conmpound of forrmula (I) atcording to any one of Clains 1
to 14, conprising the follow ng stagegs a) reaction of a conpound of
formula (V)

P



in which U X Y, Wand A are as defined in Claim1, -either with a
chlorine derivative Cl-Z-B in the pres e of a weak inorganic base in a
pol ar aprotic solvent at a tenperature between 80C and 100C, -or with an

al cohol of formula HO Z-B in the presence of triphenyl phosphine,

di i sopropyl azodicarboxylate (D AD), and a catalytic anount of a weak
organic base at 0OCin an aprotic solvent, with Z and B as defined for daim
1, in order inwhishtlhidh Ya VéohporitB efe apdefiied i C@M 1122 in which U, X Y, W
A 2 and B %8 asfifhiifPds sa CoftioBlidd oPlorfRRONY] bf #dah8 Hla SR iRGrIRAMN Of
formula (1V) 'by nmeans of a stron? I norgani c base 1n a water/nethanol

mi xture mai nt abasel im@ welsHmalmsel aipee srainaiaed pturasr tamperalyre phegated
aci di fication, ,hROLf&E théh Qaﬁiﬁbéﬂoﬁ, fogmeHRARAINf P taMbaurld b thrrAdia def) izged in
G aim14; c) reaction of said conpound (I'll") wth a conpound of fornmula
(1'l) as defi nedefineddn&ilaimi4l 17, Medici nal product, characterized in that
It comprisesy,a CRAD i | @) With PEHBAINBD FRRRY119BS IS nediRLEm1 to
14, or a sal(f) o ad@??lgaéﬁt%ﬁ]aélmés( (?orlrpound tona phar mac(egti cally acceptabl e
acid, or a hydrldéte or a solvate. 18. Pharnaceutical conposition,
characterized in that it conprises a conpound of fornmula (1) according to
any one of,,Cali , lit. 0 Lo Qf thi

phar rraceut1i7'ca di/E? nfic‘%%?%l %r?%?:‘?c%'??eg ny@? g'?lcejb%¢]8gge§q v%@ o%@%ﬁ?%@@a@

| east oneaptmdimgde wrniycahd pf &daimpt hid d4ertiapsainol addiion ok ghivompewihéuad of
formula (I C i f I 4 for the preparation of a
medi ci nal p}d?%{?uc%w(}'aﬂ?ghge@@%rgaﬁhﬁ at@ggéft%&ﬁté Sgﬁlg or prevention of
congestive heart failure, ischaemc heart disease, nyocardial infarction,
cardiac h%ﬁ.erlghraﬂﬁgé/euﬁeg I:({)rpé&sﬂlo%’ G%er%%{é?i"zé{d dh SHEE &S NS DAFIRHASSS
system ¢ and pul nonary artefial hypertensrion, post-angloplasty restenosis,
acut e and farhmutn(lcaccending feaanyuere off Cldinzsbetd ¢4.amdy eatt ¢fyasigitioe 98 thiecaPpeHng,
diabet es, | Of bsiBbL Akan LAESET: 3B, ANRIFHS T bROIR! fioffas! e UricA
nervous system | ncludlng neurodegenerat’ ve di seases, cerebrovascul ar

acci dent s phetmamsticaipxicetpablagrgigient veness, depressi on, schi zophrenia or

sl eep disorders and cancers or respiratory di seases, asthma. 20. Use of a
conpound of formula (1) according to any one of Clains 1 to 14 for the
prepar at i d9. deeafreeddponrd pi fodncla (nzasatien foeny iee tof &dgiment tadd/fer the

preventi Orbrégaré(t%w [)f 9 medicinal product intended for the treatment and/or prevention of
congestive heart failure, ischaemic heart disease, myocardial infarction, cardiac
hypertrophy and fibrosis, coronary diseases and atherosclerosis, systemic and pulmonary
arterial hypertension, post-angioplasty restenosis, acute and chronic renal failure of
diabetic and/or hypertensive origin, diabetes, inflammation, fibroses and aneurysms,
disorders of the central nervous system, including neurodegenerative diseases,
cerebrovascular accidents, stress, anxiety, aggressiveness, depression, schizophrenia or

sleep disorders and cancers or respiratory diseases, asthma.

20. Use of a compound of formula (I} according to any one of Claims 1 to 14 for the
preparation of a medicinal product intended for the treatment and/or prevention of

vomiting.



