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8 heterocycl oal kyl group optionally substituted. More particularly,
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benzodi oxol yl ,. i en iazol vl i di , i m.dinyl i HaY
.7 pyrazinyl, pyr a@% %M@%ngﬁ%ﬁl& Wg#j g% gﬁ%‘?,ﬁgﬂgi%b%%%/?r ﬁ%ﬁléa?%gﬁ/el% t!’c}/r
het er ocy clamitlskyrlbages) mptablyi prarmpte ubinally accspibbieiacids ed basesaSgidoedts of addition t h
one or nnrfce}wgr 0%5 thgel\%ﬁﬁ(ed froma hal ogen atom and the cyano, alkyl,
hal oal kyl , °HyHf f/ AMREYY - 0- (CH2) p- O al kyl, hal oal koxy, -NRR
10- NR- CO- dlHegk salisStve aainshtaG@ilisdl feybargd auith phambersatidaligadcdRtable poids, dnt the

i ndependent f .one gnagther. .a hydrpgen_at ar, a L Ky r .and is an
|t eger. berlehoireh agfs et Tan 62 GREE RERARBE I nd By fiteStin, B BRBUBT Bt st e
of formul aotrippunds dfiferniuda(l}, alssufogn pan obithe dmaintign.t o t he i nventi on, we may
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fromthe phenyl, benzodioxolyl, thienyl, thiazolyl, pyridinyl, pyrazolyl
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substituted in ant¥ gosiggj ons W th one toa&ghree. roups sel ect ed]fr m

hal ogen atBMERHE PRELTEVLRSSCURIRNS T HEMPIIARGS WH@&P%Q&,”"’&?%%C,“ es obwater

- 0- (CHR) p-oPwithkydolvenalSail hyakytes alRBbIvateARIsC@brad figrt ofithd imE806ieral kyl gr oups, .
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subgroup of conpounds for which Wrepresents a hal ogen atom an al kyl group
or a hal oal kyl group. 25 Among 1R ﬁ;ﬂpounds of fornmula (1)
according to the invention, we may nti si xth subgroup of conpounds
for Wﬁ:'gch Z represents a bond C vleCOUHJp or an al kyl ene group
optionally substituted with Yor groyps sefrected from a hal ogen at om and
t he al kyl, hydroxy and al kox |gr/ol;<ps. More particularly, -anong the
conpounds of formula (1) oA"theySi xth subgroup according to the invention,
we may nmention a subgroup of compounds for which Z rgpresents a bond or an
al kyl ene group optionally subs uted with at | east (lg)ne group sel ected from
a hal ogen atom and the al kyl ydroxy groups. 35 9 either a
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substituted with ﬁ.gh_a| kyl group, 5 or a heterocycle of the foll ow ng
formula; Ry MWHICH: where mand n represent, independently of one
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conpotihds for which B represents a heterocycle of the follow ng fornmula: 30
R7 10 and R7 {eRbRSBAL a hdISRRENERNEh ¥ikofgrofeorR fld8EIkyI@rélydr ogen at om or
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conpounds for whisphsBlisand,JRd LRI&SSRYene group or @int BRYiend r@s@&%ﬁaﬁdw of
one another, a hydrogen atomor an al Kyl, cycloal kyl, phenyl, benzyl or
-CH2-indol yl group, these groups being optionally substituted with one or
nore groups selected from hal ogen atons and the al kyl, fluoroal kyl, al koxy,
hydroxy and -0-CO al kyl groups, at |east one of RL or R2 being different
froma hydrogen atom 10 or Rl and R2 together form wth the carbon atom




11 hydroxy and al koxy groups. Even nore particularly, anong the
conpounds of formula (1) of the eighth %ubgroup according to the invention,
Wwe may nention a subgroup of conpounds 5 which Rl and R2 together
form with the carbon atomto which they are attached, a nono- or
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at t ached, amothgf arrmw wcloplbyl;afjlupioglky&@pémog@lt@r@ﬁ%\@lyr Réand &ﬁ:fpﬁﬁl wigh the

| ndanyl , Ep' Fg%é?{]t?e fihdleRieh las a pyrrolidiny!

bi cycl o[ 3n§ of?ﬂ%ﬂ&ﬁ?%ﬁ@@%% ;ef'll%t%3 safl m?no- rg? yc@c i casys?yem be}/ng
opt i onal | wr sipbsdinyluingdoptionally &L@lstﬁ@ltedafvlﬁhﬁm WI'I@"‘MP@ or nore groups sel ected

fromthe al kyl, Q%g{e%%/ ’lﬁtﬁé\%ﬂwmg"f& . 20Even nore particularly, anong
(1)

8) .

t he conpounds of “F'srmu the e| 1 subgroup according to the

i nveni@on, we may nmention a subgroup of conpounds for which Rl and R2

t oget her forn1 with the carbon atomto ich ey are attached, a nono- or
pol ycyclic system sel ected from cycl 7 1'ndanyl, tetrahydropyranyl,
pi peridi ne, bicyclo[2.2. 1] heptyl, -Bi | o[ B. 3. 1) nonyl and adamantyl, said
nono- or 25pol ycyclic system bei ng/opti )hy substituted, on a nitrogen
atom with a group selected fromthe gfFkyl and acyl groups. Anong

the conpounds of formula (1) according to the invention, we may nention a
ni nth subgroup Pdnts e R® O Or
1. 30 ?}‘ﬁr eCHEE 6%8%#\4@#1%%?2@ %f%ﬁﬁ\%ﬁﬁgon 329 ﬁessrestat ed

ot her wi seand R?hrepteegrat indhperfdehtlpoi org aretheti a hmﬂggm@omﬁ@n alkyharoygen at om
a qu?§| ne, chlorine, bronine or iodine atom - alkyl group: a saturated-

| i near”al i phatic group, conprising 1 to 5 carbon atons 35 or when the

al kyl chai n hafkiand Raedpreédente carbon atons it can be |inear, branched or
partially cyclized, As \Yj thX | 5:"( pyl,
i sopropyl, butyl, e'ThEBB f%%%%ﬁﬁt%%§%5ﬁ$ Wd}n%{:]ﬁ []faﬁ-.;% %:r;/g 9 %O &

gr oups; ]bBenyI benzyl er aJH@ymm;e ayoqu phesangratibe/being oghpraﬁy é@bsthﬂéﬁd \Fé\e
which is d| val ent . i Q—ngjg, ),
pr opy!l ene o' BTG 1SH4S See?%cﬁrg) ‘g'% rre?'ﬁglrgndqne %Ikﬁl %Bﬁﬁﬂk‘;’zp%ik%x

cycl 02d ky landroL@o- aﬁsyB@bupeata@bbasVMa aof ngronmz belm; dﬁemfrq‘)m(ﬂﬂm@ir@gﬁreat@@r bon

t 5and whi ch t
Cyel opentyl - el BRI KRdobSerREh Ui hFGaih 4B b AR F X AR, ©
group: a eyeaiopal ktl pgysic aysidef isekdteabéom; dynlonlylc hindamst, oﬁetralvwrowrawhs

have been _subtlt with itroge m . ex VA n the
pyrrolidi RERE ‘@POE% aguﬁg,ropﬁ%hatBﬂpbqygllo%gﬁgagﬁg\@%ﬁéﬁﬁ‘i& us%aa%b@cl ic
ar ﬁmﬁlt ic géilauﬁoﬁ@rmrpOchllchy@fenﬁ beiag lopomdliprmbstitaed cx amplpesiiop dihydnegeroup;

- heteroaryl group i C aromatic ,grou Q in 0 ne or
nore &% WHIXH Qé?‘éosh%ei?%cr%sa:f@%ameﬁsa gl'”a /%’len%&y]Aé OZ?(%%I @gjr%%y’ %foaryl
groups, WesfmYyam®addt@areugshi enyl, thiazolyl, pyridinyl, pyrimdi nyI

pyri dazi nyl, "pyrazinyl, pyrazolyl group; 150yc|oalky|ene group: a

cycl oal kyl group as deflned above which is dival ent; fl uor oal kyl
group: an al kyl, gpRdentd® dtaf i ned above, in which one or nore hydrogen atoms
have been substltuted with a fluorine atom As an exanple, we may nention
the trifluoronmethyl group; - al koxy group: a group of formula
-0-al kyl where the alkyl group is as defined 20previously. Anong the
conpounds described in the present invention, we nay nmention a sub roup o
conpounds corr éﬁfMldhﬁQOWéoﬁm&nﬁ’flf@r@% () Aoemiving fo %X”‘é?rmo'?’ Ve Fia. ‘f‘t’on

| ndependeqtd, - 0f, %@@orﬁﬁ&jr@%rwhlﬁl Bidefiaess Algm.or a CH group;

represents a % ﬁyl pyri or pyrrolidinone group, substituted |n any
positions with 1 to 2 groups selected froma hal ogen atom such as chlorine
or fluorine, a igDgeMNabrdliored hykam ne
groups; 30 U rg(g?';e&s.'gnt gkégeﬁt dﬁ%édgﬁegﬂﬁtﬁ;%eaaﬁ?@ﬁp@yﬁgﬁevvhere R7 is a

hydr 0g2n grem mww@ﬁe@tw bmféwm@toﬁt%’rﬁ” Ca‘YtQFCPLfPI uor ormet hyl group; 35Z
represents a bond or an al kyl ene group optionally substituted with a nethyl
13 B represents: either a group -NR4R5, where R4 and R5 represent,

i ndependently of one another, an alkyl group or alternatively R4 and R5
form with the nitrogen atomto which they are attached, a 5- or 6-nenbered
ring, 5 or heterocycles of the follow ng fornula: where m= 1 or 2 and



or Rl and R2 together form with the carbon atomto which they are
attached, 15a nono- or polycyclic system selected from cycloal kyl (such as
cycl opentyl, cycl ohexyl, or cycloheptyl ), tetrahydropyranyl,

‘bi cycl o[ 2. 2. 1Theptyl, bicyclo[3.3.1] nonyl and adamantyl, said cycl oal kyl
group being optionally substituted in positions 3 and 4 with a nethyl,
hydroxy or nethoxy group or one or two hal ogen atons such as fluorine; 20p
represents 0 orand/or W may al so nention a second subgroup of
conpounds anong the preferred conpounds corresponding to formula (1) in

whi ch: 25X represents a nitrogen atomand Y represents a CH group; A
represents a pheryplesentspymidibgenl atgnaup, greubh biHiR7uwberei R jsoshydregen domapr 5
and 6 by one or two groups selected froma hal ogen atom such as chlorine
or fluori 8 2k¥h@ e al kyl groups, such as methyl, ethyl or isopropyl,
trifluoromethyl, nethoxy and N, N- 30di net hyl am ne; U represents a hydrogen
atomor a group QHR7, where R7 is a hydrogen atom Wrepresents a chlorine
atomor a trifl@9®Pbnethyl group; 14 Z represents a bond or an ethyl ene,
propyl ene or met hyl propyl ene group; B represents: 5 either a group - NR4R5,

where R4 and RS represent, in ndent |y ,of y et hyl or

propyl group o% r%fﬁ?@gﬁ&bhﬁwﬂﬁe?ﬂ%@é %i Qert%rgéﬂﬁclo%rﬂ&mrlf%upvﬁieigﬁltep h%é?/ma{rhg

fat t aC:l'@d ' ?SEnyI%erﬁodgiBm)ﬁr #hbnyi, thgazolybrpyadingt pyrezglglaad @yrrolindrel growpsn gaid |
or mul a: an represent,: . e . ydr m an

R2 an i sofrpyInetgr 8?rtygéWP %&'@u%?t'opﬁ%v 3%9335“%% o%nr')gégéllﬁonr% ‘gprﬂgﬁgg ar%d R2

adopt i ng tghsupsherictdddronoa hialpgenaiconasy thkscyano RikydrivhidRikyt, dyarobaralfaxy mO-wi t h

cyal onexy(CBPEyeRu BT S MEREATRATIR ol POCARY ot BHBre RiEp 2

opti onal | yesrabait] ihtdmsthdentlypafsirtzi amothed, ahgdrégen atoraonan Akl grhyeleosty isran

nmet ho grqu represents or 1. .t he conpounds
accorcyﬁng"ﬁsgéfr#’%“ﬁﬁ?’eﬁ?‘?%%?”&EOH%WH%@% tf/et‘rhr’g%? ﬁ%ﬁgghe fol | owi ng conpounds:
2- (116-{4-chl oro-3-[ 3- (di net hyl am no) pr opoxy] Pheny1}-5- (2, 6-
.dinethoxyphenycpridin-2-y|icarbony|Ianino)adanantane-z-carboxylic acid
25hydr ochl or i d&"%°7

1- (0-{4-chl oro-3-[ 3- (di et hyl am no) propont ] Pheny1} - 4- net hoxy- 5- ( 2-

Esfj? )cl)l:ﬁlhgp ?/(?;yrv{/géprr]észe_n iy ﬁ&&&é’n”%h?h‘?‘% g%{F&BLB Bﬁéﬁglgg_ﬂ%&!kﬁ?éﬁ;' ¢ acid
(3S)-30({[6-{4-chl oro-30-(di net hyl am no) pr opoxy] Pheny1}-5-(2, 4-
30dinethylphen%CR%ridin-2-y|icarbony|Ianino)-4,4-dinethy|Pentanoic acid
hydr ochl ori de @"/or

1--({[ 6-{4-chl oro-343- (di net hyl am no) pr opoxy] pheny1}-5- (2, 6-di fl uor oPhenyl)

Pyridi n2-ylicarbonyl } am no) cycl oh -' J, o L

({16 (4 chi oo SRESRaTR Y Tt o8 B g e/ = UL & 568 one
35met hyl plyesu 9epotdddiirom 2-haldgearsbomghd & alo) epd hpirexaa®oasboxyl i ¢ aci d
hydrog | oride 15

1- (116={4-chl oro- 3-[ 3- (di net hyl am no) pr opoxy] pheny1}-5-(2, 6-

di chl or ophenyl gpyor di n- 2-yl i carbonyl | am no) cycl ohexanecar boxyl i ¢ aci d
hydr ochl ori de

1- (0-{4-chl oro-313- (di net hyl am no) pr opoxy] pheny1}-5-(2-fl uor o- 6-

Smet hyl phenyppW iegisgesy| | car bonyl } am no) cycl ohexanecar boxylic acid

hydr ochl ori de _ : .

1- { [ (644- chl or 8-2818" BaFTRER MYRAR YHsS Rk PEHRAPRTesS o INdapRRACNEY (of one

hms‘éI hyhﬁlt hghgﬁaaﬁ (r)!a\ﬁ' AR hy@irdky dHyiIQranh sty iteaatingy RuchrehRE doree avitbotkgl ritcogaai d
ydrochl ori de , . .

1- {[ (6- { 42k dp ourBAB theyi aretatipcasd. o Ppiob oS TRERY 119 5580 &5 8 rRyrgliginyl or
nethoxyet?ﬁﬁmam@qp%[]pyridin-2-y|)carbony|Ianino}cyclohexanecarboxylic acid
hydr ochl ori"de _ _

1- ({[ 644- chl or e-B2[IBigrayea dhihafdiaeng fopBisi] pheny1} - 5- (2, 4-

di met hyl phenyQpyr azi n- 2-yl | car bonyl } am no) cycl ohexanecar boxylic acid
15hydrochl ori de

(3S)-3-(116-(4-chl oro-3-[3-(di et hyl ami
et hoxyphenyQpyr azi n- 2-yl i car bonyl } am ho) -
hydr ochl ori de 1-{[(6-{4-chl or64318- (di
20( met hoxymet hyl ) phenyl ] pyridi n-2-yl)c
aci d hydrochl ori de R/

4RLEﬁbxy]phenyl}-&(z-chloro-5-
4-di met hyl pent anoi ¢ acid

t hyl am no) propoxy] pheny1} - 542-
n{f | am no} cycl ohexanecar boxyl i c



1- ([ (6-{4-chl oro-3-[3-(di nmet hyl am no) propoxy] phenyl | - 5-[ 2-chl oro- 5- (1-
nmet hyl et hoxy) phenyl ] pyri di n- 2- yCcar bonyl ] am nol cycl ohexanecar boxylic acid
hydr ochl ori de 25 7

"1- ({[ 6-{4-chl or 0- 313- ( di net hyl armi no) pr opoxyl pheny1}-5-(2-chl or o- 5-

et hoxyphenyl ) pyrazi n-2-yl i carbonyl } am no) cycl ohexanecar boxylic acid
hydrochl ori de - 512-chl oro-5-.(di met hyl am no) ph 644, r0- 3-
(di met hyl ani no) E%)é&@]dp%?ﬂfﬁeﬁgr'i‘%pﬁf‘%%'y tong anm%gy,]oh 5}42 %HE gvh%rg’R%
30yCcar bomyli R replesypsl, dhdepenéerdlyboik phe carmihed, lay dydvoddromiahe or an alkyl or
1-({[6-{4-chl &q-S- 3- (di et hyl am no) pr opoxyl pheny1l} - 5-( 2- et hyl - 6-
quoropheﬁV@B@ Y'§%P2-yl i car bonyl | ami no) cycl ohexanecar boxyl i ¢ aci d
hydr ochl ori de
1-({[6-{4-ch|oro-§43-(dinethylanino)propoxy]phenyl}-5-(2-nethy|-5-

35pr opyl pheny! BE9f di n- 2-yl i car bonyl } ami no) cycl ohexanecar boxyl i ¢ aci d
hydr ochl ori de

1-{[(6-{4-chl org-3-[3-(di net hyl am no) propoxy] pheny1}-512-(di fl uoronet hyl ) -4
- nethylphenylfﬂj?ﬁd%%&ﬁwﬁfT ar bonyl | ami no} cycl ohexanecar boxyl i c acid
hydrochl ori de «16gither, independently of one another, a hydrogen atom or an aikyl, cycloalkyl,

1-{[ (3-chl oro-2' - {4-chl or 9- 343- (di met hyl ami xy| ph - 6- et -2, 3
bl b0 APRER RRpEn SO IAN 65y ISR SR ) B e AT RF e S 5B de
1- ({[ 3- ar B FRrShYdtoRGronss, At [e3st(dherol @1 R ihding diffe@poiyh pIteayddenatéd; chl or o

-5- et hoxyphen razi n- 2- Acar bonyl } ar ni no) cycl ohexane boxylic acjd
5hydr ochl g}r)i d e¥q03’r R1 and R2 together fgrrg, with the)ca bon atom to w%%% theyy are at%clwed,

1- ({[ 6- { 4aChdABO-03 Lol dche tshytbAMsBledted - frbrO9BIbARAX YA Wairalfydta@pyranyl,

nethylphenyl)pyrldLn-Z-gI]carbon%llanlno%cyc ohexanecar hoxyli.¢c acid

hydr ochl opinggdine, bicyclo[2.2:1]heptyl, bicyclo[3.3.1]nonyl and adamantyl, “said mono- or

2- ({[ 651 486@!:@“@-933&3% béihg netiyd iR rdubsaiRao RO %N} posionl tinfludirg Sl @ rmitpdyeny Opyr

idin-2- 1 é%%qarbqnylIan]no%adanantane-Z-carb ﬁy|l %gé? hydr ochl rkgs

1-{[ (6. { 42KF oF SRRECEEIEY iR oF BRTe-GIPHPS BESPR BRY e of SV hyl ) -

5- et hyl gikeRybildayps:i di n- 2- yCcar bonyl ] am nol cycl ohexanecar boxylic acid

hydr ochl ori de

1-{[ (6-{4-chl oro-3-[3-(di net hyl am no) pr opoxyl pheny1}-5-[ 5- ( 2- met hoxyet hoxy)

- 2- 15net hyl phepybt pyri di n- 2-yl ) car bonyl ] am nol cycl ohexanecar boxylic acid

hydr ochl ori de

1-{[(%9{4-chloro-313-(dinethylanino)propoxy]pheny11-515-(nethoxynethyl)-2-

nethylphenyl]pgﬁgggge@sgﬁﬁﬁ@ﬁg@@h&a@bm@hcyclohexanecarboxylic acid

hydr ochl ori de 20 '

1-{[ (6-{4-chl oro-343- (di met hyl am no) pr opoxy] pheny1} - 512- net hyl - 5- ( 1- _

EEB hyl ﬁ|t hoxxé) P Rettyk [tRY BbibSurdis YWPEEHRANY heutrding &Yk ahexases cs ey thértioac d

ydrochl ori de , :

1-{ [ (6- { 42c¥908R% 54L9TaUR & FRTRGYNEIS b BB3N ph SR EFSH. [NSeRRARIIY f 098

rzrg}] héﬁ.@r ﬁ.ﬁﬁé‘tﬁ%@'&&ﬂb’égjdﬁ}’ﬁbﬂ'd}'azﬂfﬁi@rrcMwWh]eaéfRBQé@ﬁ@éﬂ@@mmhbﬁmﬁg@nac| d
ydrochl ori de

14 ( 6- { 4- BlMbPABRRY! CHRHENGIHRT no) pr opoxy] pheny1} - 545- (cycl opr oPyl met hoxy)

- 2- net hyl phenyl ] pyri di n- 2- yOcar bonyl ] am nol cycl ohexanecar boxylic acid

hydr ochl ori de . _

1- ({[ 6- { 4- chl oMsrsagdicdn e AN IGRIPELS PhARRYEL UL O BentRpd -Sebgroup

30pr opoxy Qgt‘gﬁéﬁh%ﬂ)’fh'eqh%‘n%éww&ﬁﬁ% MDA BYRYE! P BENBP@RRITBONMICH X a%d ¢

hydrochl oride 2-(116-{4-chl oro-313-(di net hyl am no) pro oxy]phenyl}-5-é2,6-

di et Hoxy speesgny, pydarsnaeilyef] angr pwian amitrederatgndphy dr 831 BovRdBREIE2REar box

ylic acid ~—Ad 1 65445 = 3 [ B 'ﬁﬁkpylanino)propoxylphenyll-5-(2,6-

dinethoxyb gﬁ%ggyéﬁ§%§¥§hﬁﬁ?gg%8§ﬁ§%€gninb)cyclopentanecarboxylic acid

2- (116- (4-chl oro-3-[ 3- (di net hyl am no) pr opoxy] pheny11l-5- (2, 6-

di met hoxypheny il = 2= 1 i [ ; = oAl boXy

TR SNYhBKG i BoriadindG3F RAmKld ANB RS ¥ehBlveRiidd MRPRAY Sndmbh

N- { [ 6- { 4- ehhiot suBarBuE dif restrippliads fro) o bk ygpsbeanisl 8- lydroged- atom or a group
il SIHTR OF e :
1|-?n{9 [ -?ZBE’ )é‘r"’é-g rng’%ﬁ%ﬁ@f%@ﬁ%%ﬁ?gﬁ%ﬁ 'ﬁglngi}-s-(z- met hyl phenyOpyri d

i n-2- yl]carbonyl }am no) cycl ohexanecar boxylic acid hydrochloride 5

3-({[6-{4-chl o,0- - (di ‘ i r Op - - ;

di met hoxypheny%&ﬁﬁ?%ﬂé %@%ﬁ%%ﬁ%ﬁ%@ﬁ%@%@e@ %)I/'I%Sgﬁ?rgr%ei %qa gﬂ edmon
3- 0- { 4- chh ofcortB 18utgrouretdiytampam)ipr opowlpichh&nyebtessn( & aryl, heteroaryl or

di met hoxyphenyppyri di n- 2-yl ] car bonyl | am no) - 4- phenyl but anoi ¢ aci d
3-({[6-{4-chl oro-313-(di et hyl am no) pr opoxy] pheny11-5-(2, 6-

10di et hoxyphenyl ) pyri di n- 2-yl ] car bonyl } am no) - 4- (1H-i ndol- 3-yl ) but anoi c
acid ({[6-{4-chloro-343-(di nmet hyl am no) propoxy] phenyl11-5-(2, 6-



2- ({{6-{4-chl oro-313- (di et hyl am no) pr opoxyl pheny1} - 5- ( 2- met hoxyphenyQpyri d
i n2-yl ] carbonyl } am no) adanmant ane- 2- car bgxyl i ¢ aci d hydrochl ori de

2- ({[6-{4-chl oro-343-(di met hyl am no) pr ogoxy] phenyl1-5-(‘2- met hyl Phenyl ) Pyri d
‘i n-2- 30yl I carbonyl } am no) adanant ane- 2- car boxyl i ¢ aci d hydrochl ori de

2- ({[6-{4-chl oro-342- (di nethyl an oxy] pheny1}-5-(2, 6-

di met hoxyph ﬁWBWIikﬁi oy E}?"Pﬁﬁf@o@gh’%& no) adamant ane- 2- car boxyl i ¢ aci d
hydr ochl ori de

2-({[6-{4-chlor -B;HL 1-ethyl pyrrolidin-3-yQoxy \VINE

35di net hoxyphe% hﬂ"%—”ﬁ’- ?ﬁ%@%g%eog?/'ﬁPgljm'yG%o?fa grﬂgiﬁt(ﬁ]%f?@ge gfg?ﬁ%%fw?rgugci d.
hydr ochl ogtgteding to the invention, we may mention a subgroup of compounds for which A

2- 6-{4-chl - 343- (di pet hyl am h 1-5- Ldin:

71 ) Sar Donga S PdaNkn PEREES ot BERyT S SRR Setafiod Mene i by,

2|— § {[e6- g 41:@.!;&@@0@4?@@;1,?&@@@'%pvnidm:mrnmmmwﬁwaﬂns_ﬂr g y2azimodoprazsiiyl dnd- é-
rrdin-2Z-yl|carpon amnl Noj) aganan ne- ¢-car C : r | de

(1Yo 2 e SR o oGRS £ ARG RE I RROAG

di mé; Eiogyghiaﬁri%dct%ﬂpgfr grg:epo@iqnls]vmmdnmgﬂ thare groys ssletted 0B 4 habpanatdn @éatdboxyl

|1 C , v

o (L[ 644- 318 5780928kl hAPRI A NI 0 AR pHRH G- allvly haloalkoxy, -NRR!

ﬁi get- mﬁi(ymlgr(;d)-)amyr, i-80n aRd ysDgakblomylpsamihes) RdanmhRt sepessent drdepepdéntlyadi d

rochl ori de L
27 L[ (2- { 49ERPBPGER AV ERORBAIRT SHem BNV SRR A ntegeretyeen 1 and 8. o

10yCQcar bonyl ] am no} adamant ane- 2- car boxyl i ¢ aci d hydrochl ori de

2-{g2' -{4-chl -313- (di net hyl i h . Y Lo .
2 {02 (el oo L s D ROLAIRAY 7 i
3- [ ({4" - clisyrouR act@dingi twethhyihesition) weapax ylerdips -alisutegrnex ! Tomipoangst fort er ph

1-4' - vyl | b 1 -4 et hyl t i i :; . .
5 SohA S Lol KO 800, Sy R o
n-3- yl i cayddimyl Jpgrszolg) -ahdmpyinglidpent apmups.asaid Bptdiracheter¢atd group being

N (16 {4- chlord: 8 st B AILAGLRIAPAKYLANRIY b B (2eBBh bPATAGRNT | ¢ n

ni ne- hy
2- ({[ 6-{ 4=t amd- (e[ Arapd: mikyhanelityd| hdiroxy2-ajeyh Xy Epheyralkyl 5 helpalkoxy,
poret v PG LISk Pand JSBTARIYI LN HRIRTILURE A Aerdseh R A En B Grd
2- ({[ 86 { 4oab bastaed a[FRdfchenmatdmy bpapelkydirouRande israxipieghebsivpers @pd 3.
met hyl phenyQpyri di n- 2-yl ] car bonyl } am no) adamant ane- 2- car boxyl i ¢ aci d
hydrochl ori de 25
2-({{6-{343-(dhﬁgmpyhanbmp¢mkmpﬁmwmub(na¢mwmngbnﬁ@ﬁv%?@h@n%ﬂﬂ%ﬁinﬂﬁbn
ot Y] DO LGB R othbSHAIBARRVP R ASRIRA ABBaG SRHRBOIE R
2- ({[ 6- { 4achlcaikgt Fol:B- (di met hyl am no) pr opoxy] pheny11- 5- ( 2- et hyl phen3/ 1) Pyr
di n-2- _yl ] carbonyl } am no) adamant ane- 2- car boxyl i ¢ aci d hydrochl ori de 30
2-{[(%5{4-chloro-343-(dinethylanino)propoxy]phenyl}-S-[Z-
(trifluoromet hpmdpeny kdpypoirtisnof Zenyrta tpecopkdiagrianihedciemdion awe nRygagiiiory | i ¢
aci d hydrochl ori de ,
5o ({16 ( 42cHIlDPHOBOUR AL GRTRRHNS P Wl FSRRIEREN'S Aol P eiglkyeme prpup or
et hy| pheay pyfdndigiodr yptiopalybsumptitied wit) adapandupseseRotat fown vl hatogeoi alom
35hydr ochl ori de Hih§%§6-&f-%ﬂ!oro-313-(dinethylanino)propoxy]pheny11-542-
(di met hy!l i 93 By AndiaosY 9194P8r bonyl | ami no} adamant ane- 2- car boxyl i ¢
aci d kydrochloride 19

1- 3, 5-di chl -2'-{4-chl -3-[3-(di net hyl i h [1-2. 3" -bi P
e A2 (T O
1- ({[ 6- { 4»6tMr@h9-184B= (i rRbRY Wamna)Rempaxy |Rbemyb} ofSedrdpdinds for which Z

di met hyl phenyl ridin-2-ylicarbonyll am no cl ohexanecar boxyl.ic acid
Shydr OZthﬁqr%@)n?sya hond or a}tln atkylene g¥'oup optior?aﬁs}l substﬁt)fted WI% at Iégst one group

4- ({[ 644- 5 ksl {8 RO P bugds. (2- met hyl phenyQoyri din
S - 2- yI]ca%@%ﬁ%??gﬁﬁagﬁ?g?ig%bﬁggﬂgH-ggran-iggggﬁﬁxJ%?c acid hydrochl ori de
(3R) -3 ({[6-{4-chl oro-313-(di met hyl am no) pr opoxy] pheny1}-5-( 2-

met hyl pheny Opy rA\g%nB-tﬁé ¥hheat R ATIA0) adsofmbdyd PRNEAMILE, @€ hthy mention
hydrochl oride 1 )

2- [ ({ 6- [ 4achverisabqraupPheamrfiuRds fof WIS KSPFPIRENY | | - 5- (2- met hyl phenyl ) pyri d
i n-2- yl}carbonyl)am no] adamant ane- 2- car boxyl i c acid hydrochl ori de

2- ({{6-{4-chl oro-343-(di net hyl am no) but oxy] pheny1}-5-(2- nmet hyl phenyl ) pyri di
n-2- yl]carbonyl } am no) adanant ane- 2- car boxyl i ¢ aci d hydrochl ori de

2-[ ({6-[4-chl oro-3-(2-piperidin-1-yl et hoxy) phenyl]-6-(2-net hyl phenyppyri din
-2- 15yl }car bonyl ) am nol adamant ane- 2- car boxyl i c aci d hydrochl ori de



1- ({[ 6-{4-chl oro-343- (di met hyl am no) pr opoxy] pheny1} - 5- (2- et hyl phenyQpyri di
n- 2- 25y|icarbony|Ianino)-4-nethy|cycIoBexanecarboxyIic aci d hydrochl ori de
2-({[6-{4-chl oro-3-[3-(di net hyl am no) - 1-net hyl pr opoxy] pheny1} - 5-( 2-

met hyl phenyl ) pyri di n-2-yl i car bonyl } am no) adanant ane- 2- car boxylic acid
hydrochl ori de . .

15 ({[ 6- { 4- chl of &8F32 UPHRrINFABR is5e $hb.205 TR AR F St BIgRsngegthy, of one

30f | uor ophaotik), @yralidi, reyZegikyic aydvoxyaidybon fhmycaliol glreraoea@risdivgly iR4 ard BS

hydr ochl ori de . . ‘ . e .

1- ({[ 6- { 4"¥HY 378 Lerytpern PRy SISTBY 8PP RRL AL £F BRSPS figd:ouch as

met hoxy phamytrpfgingl di pip2rigihyl ciag baptiphlhrsubeljtoiedivotheaceaiied gravpxyl i ¢ aci d

hydr ochl ori de 35 . )

(39) - 32 ({[ 6- { 4* AhPJIEEraarsie ofithe MoV ' ABIYF opoxy Thheny 11- 5- ( 2-

chl or ophenyppyri di n- 2-yl i car bonyl } am no) - 4- net hyl pent anoi ¢ aci d
hydr ochl ori de
1- ({[6-{4-chl oro-343-(di net hyl am no) pr kﬁ@enyll-S-(Z-nethylphenpryridi
n- 2- Acar bonyl } am no) - 4- hydr oxycyckohexanegar boxyli c acid hydrochl oride 20
1- (0- (4-chl or o- 343- (di met hyl am no) henyl}-5-(2-chl orophenyl) pyridin
-2- yl]carbonyl } am no) cycl ohexanecar ic acid hydrochl oride
2-(([6-(4-chloro-3-(R2R) - 3- (di met hyl ani no) - 2- hydr oxypr opyl ] oxyl pheny1) - 5- (2
Shydr ool or | dohers m'and  represent, iHdapendent of ane anather, 0, 1 br 3, sa whefs RS

2- ({[ 6o (4aph! Ry Qe&re{sérﬁt?ﬁ)de%eﬁ@@rmgt by bagn didihe?- BYBYAPsgEr aryh |xy pienor) - 5- (
2- net hyl phenyl ) pyridi n-2-yl ] car bonyl | am no) adanant ane- 2- car boxylic acid
hydr ochl ofy@ealkyl group.

acetyl -4- ({[ 6-{4-chl oro-343- (di met hyl am no) pr opoxy] pheny1}-5-(2- .
odr ochl or s Rhore Saftiodiaty, amang e dovpanbl o Rmtle"fy o (R8's2080h sGoGeuf

3' ({ I[ 6- { 4E§&Hr§ah@-t_34tae(i§@eembu,l aai rg@) eh%mm] @fs@byv!ohpﬁof((jc%nﬁmiuhl iy ghemmranyﬁi di n-
- car pon am Nno) ada ane- 2Z- rno | C acl ’ ro oril de

S s B P IR Nikere, A AnG s Ry 1eBe S0l o B¢ anabey )
15phenyl ] gy ranei reyrosikyic Ay rRyalkya sr Fobesikyb hexpnec androatuelyCRacnd RS form,

hydrochl ori de, _ .

[ 1- (116- { ¥iRAbepirogan aim fRihiph dhen 815 tRB%1 HReRY TTRETPYeiEray P ey Bpyri d
in-2- yl | gprdiemnyl a;rjjﬁ,é}[@])r@yﬁﬁg),fb@ﬁ&rﬁdl@@ﬁbétmj@@iNdh Ay ikgrdvoop.i de

1- ({[ 6-{4-chl oro-343- (di net hyl am no) pr opoxy] Pherv11l-5-(2-chl or oPhenyl)Pyrid
i n-2- yllcarbonyl } am no) - 4- hydr oxycycl ohexanecar boxyl i ¢ aci d hydrochl ori de
20 20 Even more particularly, among the compounds of formula (I} of the seventh
1-{[(3-ch|oro-21-{4-ch|oro-3¢%3-§dineth Ianin_égropox %pheny11-203 -Pipyrid
no6' -y CEdRaRE PPEARTABYE, BP dhERARRC AP HBRY AR 4 SHORIPBL A SPT@auNds for

1- {[ ( 3- amiyRRhZ {@T@yngr@g@uﬁaﬂmhmtmwr@m%hﬁgw%p\fé’slelﬁherﬁdébbn&’erﬁry-dﬁbpyr idin
-6' - yCcarbonyl i am nol cycl ohexanecar boxyl i c ackg h fugg%lorlqﬁ§ o

1- ({[ 6- { 4@0thdh 40 RRYE haiorms kY 108 ISRV BB YR 1B ﬁﬁé vaty 4 ande R [pme i) pyr |
ﬁi 3- 2- hi25bﬂeidﬁ%§9rmé|tdwﬁ% NAict3thdERX waxEHeahexsnec 8rhenbéict @@, Guch as a
ydrochl oride o : '

1- ({ [ % { aP¥Tligingt @iearidinybiitg/l ani no) pr opoxy] Pheny1} - 5- ( 2- net hyl Pherw ) pyri d
i n-2- yl]carbonyl } am no) - 3- hydr oxycycl ohexanecar boxyl i c aci d hydrochl ori de
cis-1-({[6-{4-chloro-3-[3-(di nmethytam no)pro oxy]PhervI%-S-(Z-

chl or ophenyppyMog pardicylpihs gy iheaamRoHNds ReINEX Py IR eaHaHASHBRYHR ¢

aci d 30hy Iyl inventi ‘ for which B

r ans- 1- Lo P ARG ge A14egony we oy mmertisn & subgroyp of compounds) |

chl or ophereprgseyis alhefeeydld ehigdalpwingionsyl24- net hoxycycl ohexanecar boxyl i ¢
aci d drochl ori de

trans-1-({[ 6-{4-chl oro-343-(di net hyl am no) pr opoxy] Pheny1}-5- ( 2-

35net hyl phenyl ) pyri di n-2-yl i car bonyl } atfiipQ) ~B6hydr oxycycl ohexanecar boxyl i c
aci d hydrochl oride : -

1-{[(6-14-chl oro-3-[3-(di met hyl am no) pr oppxy] pheny11l- 5-[ 2-

(et hyl sul phonyl ) phenyl i pyridi n-2-yCQCca yT'] am nol cycl ohexanecar boxyl i c
acid hydrochloride 21 R7

1-{[ (6-(4-chl oro-3-[3-(di met hyl am no) propoxyl pheny1}-5-[ 2-

(et hyl sul phonyhgrehemyt lnpepicdient dgbgodantip oy bhaenoiodc Ycll ahexaneearzoRy | i c
cid hydrochl oride _

{[(21-{4-chl oro-313-(di nmet hyl anm no) pr opoxy] pheny1} - 3-net hyl -2, 3' - bi pyri di
6' - 5yCcar bonyl i am no}cycl ohexanecar boxylic acid hydrochl ori de
{
[

a
1-
n_
1-{[ (542- (acetyl am no) phenyl] - 6-{4-chl or o- 313-
(di met hyl am no) pr opoxy] phenyl } pyri di n- 2-



(2-{4-chl oro-313-(di et hyl am no) pr opoxy) pheny1}-4'-net hyl -3. 3" - bi pyridi
yl ) car bonyl ] am nol cycl ohexanecar bOﬁgl ic acid hydrochloride 15

{6-[4-chl oro-3-(2- pyr rolidin-1-yl et hoxy) phenyl]-5-(2-met hyl phenyQpyri di
yl I car bonyDam no] - 4- hydr oxycycl ohexanecar boxylic acid hydrochl ori de

1-{I
n- 6-
L[
n_ -
1- 6- (4- chl gr o- 3- t hyl am ng 0 2;
me'g in[/l pgler"f‘yép Fi @pﬁe{s il'?%%’tegg%}[}yge H%)2 r][f ’8 g%%ﬁ?/%%h@)?gn%caa? baé)y! e
cid hydr%abgky@%

({[6-{4-chl oro-343- (d| et hyl ar ni no) propoxy] pheny11- 5- (2- met hyl phenyQpyr i di
2- Acar bonyl }am no) - 4- hydr oxycycl ohexanecar boxyl i ¢ aci d hydrochl ori de

({

{

- ({[ 6- 14-chl 0rm&@thé%ﬁﬁbbrydlsadiﬂme)dMJUQ)Wctq@dilBnglbe5ﬂ\(92ﬁith§'mﬂyengnﬁpw| di n
2- ylicarbonyl }am no) - hydrox cl C 2 I|c aci d hydrochl oride :
- [(65{4ﬁerﬁ'9ﬁf 39b€[rsuf{a|°r?€1wr* w%ﬁﬁ% ﬂa‘% Eﬁﬂfﬁ ME12. (1-

Smet hyl et hyl') nhea.me} JPddstinBerhysione o aarhdrbgeh tpdr axgre sikYipbyolaediet ar box
lic acid hydrochloride

{[ 6- { 4-pbRAYr bemeor(&Hzéﬂwwm%)t%ssrﬂﬂ%sp%%ﬁ% prtiapafy SRSB4 Sy r i di

{

[
(

2- ylI'] cay bodxl grah s%ae&em%qa@rml ADPSAIPECAS taaoyylﬂucroarkw atkpsty, oojarayi de
({[6-{4- chI oro-343-(dineth arn| no

onet hyl ptﬂ@ﬁy%@r&ﬂﬂ’hg@uw ia Eb‘?ﬂﬂ of Zfﬁﬁgrpﬁﬁ(ﬁiﬁ%a% EGE hé‘?c*gae%a? BUxylic

cid hydrochl ory dg nd R2 together form, with the carbon atom to which they are attached,
({1691 4- chl or'o- 313 ¢

di met hyl am no) pr opoxy] phen
i met hyl praemmmmrdpﬂywnw]saaﬁewwie}:%ﬁ] ﬁew Mﬁ‘%%}lﬁ’ MP&VBH&%W@&%%WW ic
(?[ EY?L%%r@EHgdgi%h drona?hth?(lar?llcr){giogrzt) 1p](t)1§>p/ tyl, blcyclo[3 3.1]Jnonyl and adamantyl,

i et hyl ph@tdympp@-rqranoryczchmsw@ambbﬁm 9rfienaky) SWV??%W&%H‘@%‘H&‘HQPH&&| ic
cid hydr %C ongapﬁ)llcable with one or more grou s selected from a halogen atom and

0-(4-ch oro- -{31e amno%%p;?r phe 1) 5-(2, 4-
di met h§1 pHesgkylpiugrealik! 2hY3¢F¢]>ﬁ’a?’ ‘éiﬁ/ytc? WM‘ Y cl ohexanecar boxyl i c
aci d hydrochl oride
1- (116- {4-chl oro-3-[ 3-(di net hyl am no) (004 enyl1-5-(4-fl.uoro-2-
5met hyl phenyl ) gYerediastialasly] eaiop8 ihe 18 pﬁ Q/Lﬁ&gmﬁ%y@&& %ﬁe?'gﬁtéc%@%%ﬂ ic
?C;Eth%’gr ; PJ(,),?OH g[g ti'ée I[nr\g?tﬁnl WSrrg%hg/ rrz)naenmn%noa F?Fjbgroup of compounds for which R1 and
et hyl phenﬁ% fﬁﬂfﬁ%ﬁr&) lﬂd%qnéﬁﬁ oﬂfyPT%ﬁPﬂW)e ¥ic ﬁ%ﬁ’éﬁ%ﬁ ﬁé%ﬁe%?a%%ﬂa%%%ﬁﬁlc
ic' ?6 ? Q Qr bele I19r CHz-lndonI group, these groups being optionally substituted with one

a

hi 3-13-( | ph |
ridin- 2- wr]rgérgmmw %ﬁﬁ%ﬁ} %aglhmhﬁﬁggﬁ%%gg‘é%@ tgg@&#%‘&&gﬂaﬁ‘ép&@? DYhRRSEY! )Py

hydr ochl orj.deo-co-.alky) groups s, at least one of R1 or R2 being different from a hydrogen atom.
1- ({[6- (4-chl oro-3- {y3_ e hyl (met hyDami no] pr opoxy} phenyl) - 5- (2- et hyl Phenyl ) P
yridi n2-yl ] carbonyl } an no) - 4- hydr oxycycl ohexanecar boxyl i c acid

hydrochl oride gyen more par’ucuiar! amon the compounds of formula (1) of the eighth

1- ({[6-{4-chl oro-3-13-(di net hy P/am no pr opox hen 11- 5 o‘% %Q;?heggfc))rpy”d
in-2- ZiSyIanaﬁObﬁn@ﬂCP@mgn& ﬁﬁlnﬁﬁfé}@&né‘@am@dx Pl t{fma iSYLePYP e
1-({[6-{4 PRY “ARA pﬂ@sfehvhﬁd@ BRYerdly BeLRY A6 BRI RIRGT dtom-dr2an alkyl,

et hyl phen ridin-2- car bon am no) - 3- hydr oxycycl ohexanecar bgx c, acid
hyd)rIO(F:)hI o¥qyd)e(a[ky[ pheny?/ benzyl or - gHz indolyl group, t%/ese grgugs being optionally substi g lted

1- (116- {4-Ghl d 0 XYk RITERY | dr-122 (tirey @piekapero Japyr i d
i n-2- 20y| @5? onyﬁféﬁlh%?éﬂyEﬂg?gx§g$%§ghexanecargoxyl|é@20|d

hydr ochl orydegen atom.

1- ([(% chl oro-2' 44-chl or o- 313- (d|nethylanlno)propoxy]phenyll 5-fluoro-2, 3" -
blpyr|8|n 61- yCcar bonyl ] am no} cycl ohexanecar boxyli ¢ acid hydrochl ori de

1- ({[ 6- { 4- chl orlder8- aBtiduttirlye Bmpingntha apprepass ph Fsmyte (5o ﬂl@cﬁ*@BTrhoS@QrOUP

ggf gylzgﬂgn | %rﬁi tgglqe bt ALRANYY hRAREAPL <HplsHp SX¥EHE IR XENGRIRR IRoXafld C

1- (p- chIoﬁuZQQeﬂ@r&mMmehB%i@yp@1h@h(mmwm91ﬁ@m&ﬁb?%ﬁ@@@x@FEW@n?ﬂWﬁ%WQW bi py
ridiné' -yl]carbon n clo ar ori

1- ({[ 6-{ 4-¥RFBF o- ) %"(%d v |§%§%‘)€‘§r oﬁﬁ%ﬂﬁphe%ﬁ*y%ﬁ%m pifricine,

di net byl pheﬂr’eyrﬁldptmadhﬂhyIZbUcvctlcalﬁ)’dhmbt}'!ahlnqu [ByBci] mma&ampb@@arrb@%yﬂl $aid grng- or
30hydrochl o

1- (116- { 4R oy systesn PgINgeTRiPnals RsEtLosh 0 PO RSy TEn ANEhing |aP'P1’terﬁgfcrioyr| d
in-2- yli (m(ﬁrbonﬂﬁbbm:abiap\)vﬁryohebeptoaelgmpbagljabied f@m d ha@gea@mr@ﬁhdeﬂwe al
(3S)-3-(116-{4-chl oro-343- (d|nethylanlno)propoxy]phenyl} 5- (2-chl or o- 5-

nmet hyl phenyQpyri di n- 2- yI]carbonyIIanlno) 4- met hyl pent anoi ¢ aci d

hydr ochl ori de 35

1- ({[6-{4-chloro-3-]3- (d|nethylanlno)propoxy]phenyl}-5-(2-ch|oro-5-
fl'uorophenyl) pyri di n-2-yl ] carbonyl } am no) cycl ohexanecar boxylic acid

a
1-
n-
1
1
2
y
1-
n-
1-
3
a
1-
di
a
1-
di
a
1-



5yl ] carbonyl } am no) cycl ohexanecar boxylic acid hydrochl ori de
3-(([6-{4-chloro-3-[3-(di met hyl am no) pr ,Poxy] pheny1} - 5-(2-chl or o- 5-

et hyl phenyQpyri di n-2-yl ] car bonyl | am nof 3-cycl obut yl propanoi c acid
hydrochlorlde

1- ({[ 644- % ﬁf}%“‘é%/ | 'am no) pr opoxy] pheny11- 5- (2- et hyl t hi oPhen- 3-
10yQpyri d| car g;%% M no) cycl ohexanecarboxylic acid hydrochloride
3-(116-{4- chI oro 313- (di et hyl am no) pr opoxy] pheny11-5- (2- chl or o- 5-

e h orY qeY vEhbre/ pRARLARDY LAY " - 5ik6inaR APIrRURPAY OF e éightn
1-({[6- {4-50h¢;mup-a’3:ﬂ:®'d(r@| twetheyingentino) paeoimexy]!gﬁ@nya}suﬁgrpgp eétoayipgHeds @y r azi

n-2- 15yl arbpny, X C

1- ({[6§{ DR %I@%%&I‘% R ARG A %p ‘e’ﬁ‘y ﬁéﬁ‘%hlr’% afigohed,

hydr oxy phemydo) pyrr i peiyeydicy Isj/siamb(sakelcgedmfm cymlcmﬂedcami@aﬁbdﬁwh}@fw anyl,
hydrochlorld

12 ({[ 6- { 4 PERTEIS: Pl AR AR F SR Ao ERS 1 IR faid smang: o

20di net hy Ipplyewiic ) gygieirdbeing quu]mmwbmmympmdi im0 oy ebeiliex dnguding ey initregsind
hydrochlorlde

‘1-(116- {4 IBP%I&??P‘?WI%P ﬂ?/loamoro?rp?ru Bgﬁlffteﬁghonlfhef Izyé h%gr%y anf %k t’% azol
-4- yhYpywiralips- 2-yl | car bonyl } am no) cycl ohexanecar boxyl i c aci d hydrochl ori de
4- (116-{4-chl oro- 3-[ 3- (di met hyl am no) pr opoxy] pheryl1}-5-(2-met hyl phenyppyrid
i n-2- 25yl icarbonyl } am no) oxepane- 4-car boxylic acid hydrochl ori de

3- (116- { 4- chl orfves- n8re( @arietlayly,asinnod phe Rexyiqinds yaf} fobngia- ghlodribpheighth) Pyr i

di n-2- vyl I h P i
1 o1 6 4 eprpa SepdRpE e B SarTiBhy oAl e En S pactys %3?8%’02'3%% Bstria
in-2- yli Mmrdb\oﬁyldrmInRadgaggtberoimemawébath@@:msuqncatam W Whigh doey erd ddaded,

rlre'g ﬁyl{lghgglyor Sr ?rdlpﬁbl)é%“?e%gﬁ%o nypﬁ&ﬁldﬁ?)a@{/]c?r}%y%ec ar ﬁ&;‘{}?fr%%@gggpgrany!

"~ hydr ochl opipdedine, b:cyclo[221]heptyl blcycI0331}nonyI and adamantyl, said mono- or
1-({[6-{4 I&) I nt] P u

ot bt RS R 5A0d SPRECh Rl SNAAARD LA R Eebh Spkduf 650 e

35hydr ochigonipdeselected from the alkyl, hydroxy and alkoxy groups.

1- (([6-{4-chl oro-3-13-(di met hyl am no) pr opoxy] Pheny11- 5- ( 5- hydroxy 2-

net hyl phenyl ) pyri di n-2-yl] car bonyl | am no) cycl ohexanecar box I ic acid
hydr o2l ori de Edn more particularly, among the compounds of formula (I) of the eighth

1- E6-{4-ch] o 8, &Eg é Q’I?HIIX'I?IIE %pﬁgpﬂéic Qﬁf&%% sﬁbérguﬁ:f&lf%gwgg}lads for

fl uor ophenyQoyri carbonyl 'amno)c exanecar boxylic
hydr ochl omihite R1 and R2 together form with the carbon atom to which they are attached, a

L ((16- (4rghlor yﬁ: ohyZydik? S,F@f XYeLA l)fr()met% OlREARO AR e (2. 4-

5di net hyl rTI1eny I car ony am no) cycl ohéxanecar boxyl’i
hydr ochl oplpdedlne blcyclo[221]heptyl bicyclo[3.3.1lnonyl and adamantyl, said mono- or

#e'ltvﬁyééhgﬁl I%Y‘:ﬁtg% %ﬁgh%#t@ % amﬁi‘r%g ¢ Og {Lgﬁgx%nng%t%&b(%ql I @Sug sglected

hydr ochl ofmuhethé@lkyl and acyl groups.

1-a[ 6-{4-chl oro-3-[ 3- (di net hyl am no) pr opoxy] pheny1}-5- (4, 5-di f| uor o- 2-
et hyl phenyQpyri di n- 2-yl | carbonyl } am no) cycl ohexanecar boxylic acid
hydr ochl ori de Among the compounds of formula (1) according to the invention, we may mention

o1 5y oV AUBTON CRr YT TR MR oA Bk IR B g e o

hydr ogfl ori de 15

1-(11644-chl or 13- (di net h | am no 0X hen - dieth yrazo
| -1- yOpyri di n%%‘l h%é?’?ﬁ%%? tlhﬁrﬁrﬁgvgg%tf?gxEﬂgbﬁ]ﬁ%i?&d Cﬁg Mé?eh@sé}?e Eér_%( ‘ori de
1- (116- { 4ttehbmivang@ dEMrit(cshis BRs bydaani no) propoxy] pheny1} - 5- (2- chl or o- 5-

et hoxy pheny CpyY | il 552 YBSRLRENNL BLNR) HHSh AR AL BRYY! o act d

1- ({[5-chl oro-2 ar[<¢4 dg%&p)ra%ﬁuda%d(lmeaeélmﬂawgmbppb@ﬁpowdgohwx%lchftaﬂaibfnbuorOm
ethyl)- 2,3 -bip ¥]I icar bon){lr} rbc? cgcl oh?xan%calr box;gl | c.acid d

hydr o¢hl Op; H@en the alkyl chain has at least three carpbon atoms it can inear, “branche

1-{[(6- {4p§HﬂIaW eychzéB- Asdlemmébawel Ray phemxyihehesyil -l 2propgtt hadppdisny! 1 py
ridin-2- ngar onyuar ni no cyclohexanecarbox |ic acid hydrochl oride

1- {[ ( 6- { 4DeiH &PBU%&@?@&IVH@PHW ARSI BY R PN FRHDF- 542 met hyl pheny1] - 3-
25[ met hyl am no] pyri di n- 2- yOcar bonyaam nol cycl ohexanecar boxylic acid

hydr ochl ori de :
1- ({[ 6-{4-chl oro-343- (di net hyl am no) propoxyl phenyll 5-(5-ethyl -3-methyl -1Hp
yrazol -1-y1) pyri di n- 2-yl ] car bonyl | am no) cycl ohexanecar boxylic acid '

hydr ochl ori de 1-{[ (542-chl or 0- 4- (di net hyl am no) pheny1] - 6- { 4- chl or 0- 343-



hydr ochl ori de
1-(([6-{41chloro-343-(dinethylanino)proPoxylphenyll-S-(Z-nEthyIphenpryridi
n- 2- yIicarbonyI}anino)-4,4-dif|uorocycl%hexanecarboxylic acid
"hydrochl ori de

1- ({[6-{4-chl oro-343- (di met hyl am, no) prop xy%/ y1i-3- ' - 5 2-
10net hyl pheny@y?ﬁ‘&ﬁéﬂgzg%upcflnb h #g n%?c %ﬁ%ﬁe%%oﬁgbé@ﬁ%ﬁ;ﬁ ?@H{?ﬂ%}tdis
hydr ochl ordxg@ples, we may mention a dimethylene (-CH,-CH,-), propylene, butylene, ethylene, or

1- ({[6-{4-chl orp-343- (di met hyl am no) pr opoxyl pheny1} - 5-(2-chl or o- 4-

f 1 uor ophe%ﬁ%ﬁ’&%ﬁé?gﬂr?%r bonyl | am no) cycl ohexanecar boxyl i ¢ acid

hydrochl ori de 15 gycloalkyl group: a saturated cyclic group, which has from 3 to 8 carbon atoms

1- 0-{4-chl or,0- 313- (di net hyl ami no) pr opox henyl1-5:(2-chl < 4-

et hoxd ph@Rl TP R A0 SraP Bhs 18 0 STREUAR B8 R P agropent
hy?{ ?C h|{ Ordyﬂ?hexyl and cyc(ljoheptyl grloups; o it N
1- 6-{4-chl oro-343-(dj npt am no) pr xyl phenyll1-5-[2- (di oy onet hy
phenyl ] pyri di n-'Z-W@E%QQ’B&?H@VFéHPHo? 6&‘8?%%8%%% car %]Sﬁ"ﬁdi %b% & Wﬁ‘&bo"g’% %ri de
20 | n accopéaagenyhbie bbén bibstifiltédnith mtrapempaomdas ekagpiesred nfzyrmehton( | )
can be prepared .a.ccor ding to %ftle. nmet.hod gi ven bel ow, shown in schene 1.
When, in tReP¥rel F‘Pﬂﬁgﬁoé‘ﬁﬁ\gﬁ BPeFUPHBIEP{ X1 ), X represents a nitrogen
atom 1Y 25 represgnirsul £ aidvabydit @mraticegroap gomppisiof ¥ or AudasborCR®msador
defined with referencggtgo t he conpounds of forrmula (I) according to the

i nventi onP*&MBISG PREVEXBHP's a hydrogen atom or alternatively X represents
a carbon atom -Yefetgdrglsgols fcydit bagedicajroup espridingep oe S extdras, ey rogen

t | t tively X and it t
Pyar bgen S BAChae heweator sush Bl - B BapBRE ) PUERER] gt RE TR o °
of 30k_t h?trr&ipm_ lﬁKla tlhi)éﬁﬁ,, thﬁ_abl&l, w:;a:ldn%,ypy&nﬂxgwl,aggidgziﬁg) pyalaziny apyirazlyd godupas .
tetraklLs ri en I he)pal l adl u . .conpoun
of foftul a (?(I y %Wﬁ%%ﬁ?ﬂe:gf)@ﬁf’bar°V|§l°a&]¥f)9%‘“éafﬁgﬁ‘f'))“g?edﬁaﬂé’tv%ﬁ]mcmgH“’é@ﬂg br oni ne
or iodine aton) &ostoalkbogmubc aacalkyl afrofm rasutiefingt Xghoveher eh@R orproesentss a

b | - ti | bsti t ut it in th
o osonce. VOB cleren ot o5k chlufilad BB Ge die AR A S SaMpRntie ol oo
N, N- di et lwdnfion trentritheorOmbRy! @bug t enperat ure of about 95C. This reaction

permts regiosel ective substituti ff i i th.t NOXY .AUCl eus
to give conpound2(rY PIPUPTRSSR Pﬁﬁ’&'ﬁ?%ﬁ%@%&ﬂ‘ﬁ&%ﬁ %WWS’H‘?? ?%éﬁ%%
convepd ed ptevicuslyeavi ng group such as 26 trifluoronethanesul phonate (OTf),
in stage (ii), by neans of trifluoronethanesul phonic anhydride in the
presence of a base such as triethylanm ne (TEA) and in a solvent such as

di chl or onet hanan{digMhet@nepovads kiesaibed durtte gfredemt imueatign/Iwg may mention aThe
trifluoronet hanesul phonat.e group t.hu i s it possible, owing to
5its reactHAPYP otj WR&UPSEE% o8 |°Hd'§lgz°g®l?’%lﬁgairt§% g’ﬁg’ﬁhucl eus A by an

or ganopal | adi um coupling reaction of the type: ei t her SUZWUKI ,

bet we compou 1) and,a boronic acid or ester.of re I | ae
A-B(OF§2 or 0 %@%},ﬁbr%s{?n{ﬂ%dbeﬁpageéﬁlgg?gge gn%tﬁ raﬁﬂt[ogegﬁic%ﬁtﬁ %ﬁg&%gﬁ?adi um
derivative such as Pd(PPh3)4, in the presence of a base such as potassium
phosphate and qQf a sol yent such as, , at_a erature of 90C.., .or
STILLE, betwee 6%?&’)&5;{1 a(W?W’a%‘dEWNEaPSIIp[yFPECﬁ? es@é%an%UbgﬁtU%d - any

h]tcat er oar ybggiwd dmmq( dqié iW@gh?§sﬁ&’tBﬂ&0i’rﬂa th][abglar mn,ﬁ(ﬁmhfasacrﬁ@‘tntal it fiuoriasount
of copper 15i odi , an aderivati a ium(l1)suchas[ 1, 1-

bi s(cycl oﬁ@%if&ﬁ'@ﬁyﬁ@%ﬁ@ﬁ&yb Wﬁ@?}@@? 8@%% $r8éP%m (11) dichloride
[ PAC12§dPPf)J and of a solvent such as 1, 4-dioxan at a tenperature of 90C;
or HARTWI G- BUCHWALD, between conpound gVI Ir)\‘ &nd an %r?.de chh as 2-

pyrrol i di none, UifgPieRants Adyerraen o o a@X4R WdRAnHRIE fis & TRRBSSRIAR such as
9,9-dinmethyl- 20 4, 5-bis-(di phenyl phosphi no)xant hene (Xant Phos) and of a
derivative of WI | adi um (0) such as tris(di benzyli deneacetone)di pall adi um
(0) [Pd2(dba) 3YY rapsgsegisa pRlednesiien U tE%‘é%P'ﬂ?ﬁh&ggrBBﬁ’iate, and in a sol vent
such as DMF at a tenperature of 70C. W thus obtain conpound (VI).

25Al ternatively, in the starting conmpound of formula (X)), when X and Y
represent car \E/d'ﬁpmséﬁfﬁ akend o iy akeare gEouR aptiyely stbsHiutes! Mt 8dnaBYlat om
and T a b@@%ne atom or alternatively X and Y represent a nitrogen atom
and U represénts a group NHR (as defined with reference to the conpounds of
formula (1) according to the invention), Qand T atons of chlorine, brom ne
or iodine, the order of introduction of groups A and 30phenoxy on the
starting phenyl nucleus is reversed (schene 1). In this case, a
first reaction of the SUZUKI type (stage (iv)) with a boronic acid AB(OH)2
permts the selective introduction of a group A in place of the hal ogen
atom Q The reaction is carried out in the presence of a catal ytic anount



the presence of a catalytic anmount of a palladiumderivative such as
Pd(PPh3)4 and of a base such as caesiunH arbonate, in a solvent such as DW
.at a tenperature of 90C. W thus obtain Tonpound (VI). 5Deprotection of the
phenol function of the conpound of formula (VI) by boron tribrom de at

-78C, trifluoreagstdcracid (TFA) at roomtenperature or hydrogen chloride
at 0C in DCM (stage %VI)) | eads to the conpound of formila (V). The

i ntroducti on ofe gjfheup @roBpi-+NR4RGewliarei R4 cad Be represerd irdlependedly eif tdrer by
al kyl at | o Bhhef AR Grduf) or'bitel G rf LR RESEIY Al ‘e iR dtdin il Gich
presence Of a Weak 1'ncrgani c base such’ as c8edilm Car ponate and in & pol ar
aprotic sdhayeare afiactedas 5DbFG-atersbdredpeg,at ure bet ween 80 and 100C, such as
90C, - or MTS react.i on bet ween conpound (V) and an al coho
of fortula HOZ-%?‘%FW?%BSBE%W%OWQFOW‘H enyl phosphi ne, di i sopr opyl
azodi car boxyl ate (DI AD), and 15a catalytic anmount of a weak organi c base
such as TEA at 0OC in an aprotic solvent such as tetrahydrofuran (THF). The

conmpound of forrmula (I1V) is thesspaponified.n,stage (viii), by means of a
strong inorgani c base such as fpot'dd%i um hygr oxi\de i n a wat er/ net hanol

m xt ure 20mai nt ai ned at roonmktgnpet at an@ ated under reflux, to
give, after acidification with & strong aci d~uch ‘a8 1N hydrochloric acid

(MCl'), conpound (I111). it hin the scope of the present invention,
roomtenperature nmeans a tenperasure between 20 and 25C. A peptide coupling
reaction (stage (ix)) between conpound (I11) and am nes of 25fornula (I11)

in the presence of a couplin ent such a ar bo dii mdazole (CDI), N
[ (1H benzot ri a¥8FeI Ty ﬁ?% eaglj?%tgrﬁﬁeﬁﬁ?%ﬁgfﬁgyﬁw ri“ﬂ@'&@‘pﬂp'net hyl met hanani ni um
tetrafd uoroborat e( TBTU) or N- [ 3- (di et hyl am no) propyl - N - et hyl carbodi i m de
hydr ochl ori de &FDC :ﬁ%{) and %f an organi ¢ base such as

SR IPIREST

N, N -diisoprop | EA) and in a polar aprotic solvent such as
DVF at room t espeditblr dégadientyp df hehe3@a6MHBQUA ds/dedgeho kit ar(4n iedespyli ng
to the prg_t%n{ invention. Schenme 2 describes the synthesis of the boronic
derivati vEEPEMEOYRY (XI11). . The case when W= CF3 352- Ani no- 5- ni t r ophenol

(XVI') is convest eft RatdR2it6HRG ORI wittt thy @afbéW)atdy t@ whANDMEYER ditR@Réd,on in
an aqueous environnent at 0C i thﬁgpre_se cej )gf sodi um i odi dﬁ and WiLh a
co- sotven? "8 A EOUPYRIE SYPIEM PHESE OED%“Q??“ (BHBAT BIFBENh &Yoo henol
f unﬁt i Onbérst @?aghépt;tag at_dﬂ@ﬁ%dfbp)@éﬁw,p ibs;yferfzfzezt:iu]aepw,t hrbi@dm.@gmr@er ianat i ve
such as benz rom de in the presence_of a base sych as _potassium.

car bonat eoqabeRtd) S cyclogliyicipti GRS Abiesaty sUBaesd dnpertionk § aRC & vithe

i odi ne at e@hy, tpdioRe of ﬁiefﬂo&g@;ﬂf@tdwne@rr@vtphé@@n atdmsQubh a&hedrinet 2003) pp.
1559-1568), carried out with 5 trifluoronethyltrinmethylsilane in the
presence of Cul and potassiumfluoride in a solvent such as '
N-methy| pyrrol p@dégrenstd DP), at 45C (stage ii), leads to conpound (XIV)

whi ch, after reduction of the nitro function to an amno function by a
reduci ng agent such as iron at 70C in an ethanol (EtOH)/water/acetic acid

(AcOH) m xt ur ewel riayeQ8Y AenB6n bRetdiRl subdrdip Hebhpatindsearheld the phfefi®gns of a
second SANDMEYER reaction (stage ifl). 10ln stage (iv), a reaction of

met al - hal SYerPHELE RamgPoafing de Edmyia (e WhiBhpound (X1 11) and i sopr opy!
magnesi um chl oride (i PrMCl) at -50C in a solvent such as THF, foll owed by
addition of triisopropylborate, |eads after acidolysis wth an acid such as
.HCO BN, to boK&ressaes & ntogpn atom anh reprseenth er-riwroug) Prot ection
of the 2-chloro-5-iodophenol (XVila) by a benzyl or paranet hoxybenzyl group
as described in stage (i) leads to the iodine derivative (XVIl) which can
be converted: Ag&erraeants aphsoddges pyridiny! areubsrbsiiteteddn aositiogs A<t Gexer§ Bied
previ ousl i ( t Ja¥) I | > i

Feact i on G5 f ®orghis SREEa oy o RURCRLR, 3857 5s eflorie of TR | e
presence akylagrpape Ywbhaagngoylasdivimraserary, (Kowemethd, anefbexx god dN.Arount
of a pal |l adi i.vative (1l1) such as [PdC1l2(dppf)), in a solvent such as
DI\/BO@t 1%%8%%’ernati vely, a subgroup of conpounds of formula (Ia)
according to the present invention, where group A represents a

Gondensat i on’of 8 G nt FgRLRoa ERTREP s Mhel ORI BBt pBFLCCT )

in the presence of anmmoni um acetate and a base such as pyridine, heating
under refl ux . to derivative (XX).
Derivative (XX) @@é‘?%géné{t%ﬁ%gﬁ%g{bﬁ ?rhé B’!ﬂﬁg’%g”uet‘wgﬁjﬁi ni um hydri de (DI BAL- H)
at 0C in a solvent such as toluene. The al dehyde thus obtained is reacted
(stage ii) with ethyl 2- azido acetate at -10C in the presence of a base
such as sodium ethoxide in a solvent such as ethanol to obtain the diene
(XIX). In stage (iii), treatnment of diene (XIX) with 35triphenyl phosphi ne



are described in the literature, or alternatively can be prepared according
to methods that are known by a person skilled in the art. 31 Schene 2 1)
iPrMgC (iv) 2) B(0iP13 1) HC aq. HO'C]—F’(I X) O WW= C, CF3 32 Schene
3 33 The follow ng exanples illustrate the preparation of sone conpounds
according to the invention. The nunbering of the conmpounds in the exanples
refers to the table given | ater showi ng the chem cal structures and

physi cal pr operz ispsesehtssomndoo mpaiimdenss acpyiede pymethviciepyiengeieiin,  The

foll owi ng abbreviations are used: EtOAcEthyl acetate 10 AcOHAcetic acid
BSAN, O Bi s(trinethyl silyl)acetam de CD! Carbonyl diim dazol e Cul Copper i odi de
DCMDI chl or onet arepressBisBAL- HDi | sobut yl al um ni um hydri de DI ADDi i sopr opyl

azodi car boxyl ate . D net ho ne, DIVFD) hyl f 1.d | et by

i phogi de 20EBCITE . oo HErPt AR ROy or By e NEPBERY: TSSP Bt T deone

hydr ochl orandehekt D histtya rthyl bo props!) grbi@h by thracbgethercwitticihe rikRQEBRACrads iwdnmh
carbonat e %5 KOAcPot assj um(ﬁacet t e K3PO4Pot assi um phosphate or tripotassi um
t et r aoxopHORLHEL afﬂl?ﬁdzi%'é@' i X0 e NHACI Amoni um chl ori de

NaHCO8Sodi um bisCarabisiaioeyd dbethb ddicadtigfersuthphat e NVPN- net hyl pyrrol i di none

Rt and R2 represent:

« either R1 is a hydrogen atom and R2 an isopropyl, tertbutyl group, the carbon

atom bearing groups R1 and R2 adopting the absolute configuration S,
15 » or R1 and R2 together form, with the carbon atom to which they are attached, a
cycloalkyt group (such as cyclohexyl or cycloheptyl), and adamantyl, said cycloalkyl group
being optionally substituted in positions 3 and 4 with a methyl, hydroxy or methoxy group,

10 .

p represents 0 or 1.

20.
Among the compounds according fo the invention, we may notably mention the

following compounds:

»  2-({[6-{4-chloro-3-[3<(dimethylamino)propoxylphenyl}-5-(2,6-
dimethoxyphenyl)pyridin-2-yljcarbonyl}amino)adamantane-2-carboxylic acid
25 hydrochloride _ _
= 1-({[6-{4-chloro-3-[3-(dimethylamino)propoxy]phenyl}-4-methoxy-5-(2-
methylpheny)pyridin-2-yljcarbanyl}amino)cyclohexanecarboxylic acid
hydrochloride
= (33)-3-({[6-{4-chioro-3-[3-(dimethylamino)propoxy]phenyl}-5-(2,4-
30 dimethylphenylpyridin-2-yljcarbonyl}amino)-4,4-dimethylpentanocic acid
hydrochloride
»  1-({[6-{4-chloro-3-[3-(dimethylamino)propoxy]phenyl}-5-(2,6-difluorophenyl)pyridin-
2-yllcarbonyllamino)cyclohexanecarboxylic acid hydrochioride
»  1-({[6-{4-chioro-3-[3-(dimethylamino}propoxylphenyl}-5-(5-ethoxy-2-
35 methylphenyl)pyridin-2-ylJcarbonyl}amino)cyclohexanecarboxylic acid
hydrochioride



PdC12 (dPPf)[ 1, 11-bi s(Cycl opent adi enyl di phenyl phosphi no) f err ocene]

pal ladium (11) dichloride Pd(PPh3)4Tet rg%i s (triphenyl phosphi ne) pall adi um
(0) 35Pd2(dba)3Tris(di benzylideneacetone)dipalladi um (0)

TBTUN- [ (1H Benzotri azol - 1-yl oxy) (di met hyl am no) net hyI i dene] - N-

net hyl met hanam ni um tetrafl uoroborate 34 TEATri et hyl am ne

TFATr i f1 uor o&cet{E6-gshier ?ﬁﬁ?éPWW%WH}%W%V]RBBW}r%%ﬁT ature 5

Exanpl el: 1- ({[Gdt{)lﬂoﬁbhﬁmpﬁﬂﬁt Qm]wbwiﬁm;maw&eﬁmﬂcﬁma%lﬂe}a&u(2, 6-

di et hoxypheny %I!Pn y1) car bonyl } am no) cycl ohexanecar boxylic acid
(conmpound No. rIJ‘!G(ZE) 3- (2, 6- di met hoxyphenyl )acrylonitrile Add, one

after anot hee, 11({363{4gcmcid-37[3+tdme)hwﬁmlammpdxyﬂpaeren}a& &-flkho4-nL (500 nmol )
f di t | ut f 61
of BLriEh 08 a0hodhyBni B TP RS B 28 L1, ©

reaction ni xt urhydreshlotige h, 15 distilling the tol uene-wat er azeotrope in

Dean- Stark appaf pldis.orfae. [!#{du%ﬁ?ﬁé?ﬁﬂék%bokﬂﬁﬁ%a}%[ztm e and 40 n

pyridi ne and reflux agaln at us. After
concentration uREEYIEt¥OREHY] ttyrne@s%rvfécartwaawot%loh@ﬁnee@ PYWIig@gIdnt. of
di chl or onet haneqyﬁEaﬁMona@d wash successively with 1 L of IN HCl aqueous

sol uti.gn, 500 f .S a s._sol ut| onate (Na2C33)
and 1@ of wate {[&2{5 ﬁo[r%— '%??F%B“&V@Po BERCH E%nyﬁﬁé&é 2) and
concentration uneteoxyleddmy)ederm]esmlm-é-yl)mrbobylhnnnc@’a‘ycg)t@kanecarboxyhc acid

(2E) - 3- (2 6- di nyl)acrylonitrile in the formof brown oil, which
is used "as |S%Mb%ﬁ%ggﬁext stage. Yield = 89%

251.2. (2E)-3=(2- Gﬁdﬁrﬁ@tq%ﬁjwmﬂu@wh@pmyﬂehw& 8- of a 1M sol ution

of dlisobutyl almmég%mggaag.ﬁ APIcBontfrkRafey AR kb Serb BB 0 2

solutl n of 61 6- di met hoxyphenyl")acrylonitrile in
600 nt of anhyd@ﬂ%@ PB@%ene under argon and cooled to OC, namintaining the

?0 '; enpgr at us ef(aS) 9@[6— {Bheorby3- MQthw@ambymﬁpdm}pheﬁﬁ} 5492-t;|@||6m-5-§npﬁr ature
RT) and stir 1 hano nd t hen,
Groburog °176 cHorda el B it R g R b BEHRAAS8"S 1 1°0: 1,

W .% Stir thehydeoplinddeon for one hour, then filter on a celite bed. Wash

the filtrate, thﬂgﬁﬁg(&hm-o -813. mg{hﬁkmgﬁwe%@g "Nﬁ 3@1 and concentrate

under reduced pressure F n 500 nL of DCM 35
and fePter in &Mgihoxgactby) Rﬁ‘ﬁﬁ¥’ RaTigiDiZny)ograonyliisovnolsy elehexeppeshexvie peid under
reduced pressun-.edmwoﬁ&g ain 37 g of

ggEz(I 2| 82_6 dl {Eggﬁ(-éﬁlﬁ%ng [3) Fcfmgthalla%?nc}sg%pegy]éhhe%yg}%r c?n oro (?url ess oil.
(2E, 4E) - 2- azi dmeﬁhy(léh@ey()bhmylﬁ“madmpkﬂeyl}da)myt}anEnp}bydbb@@@b@arﬁon adidopwi se,

whi | e stlrrlngPy %hQ|on of 37g (192 mmol) of (2E)-3-(2, 6-
acryra

di met hoxypheny dehyde and 85.7 g (664 nmol) of ethyl 2-azidoacetate
in 2085 . of* ab{Gfd4-ehletdSiio(dirrebHamincaprropbxiprenybd-(25h®rer5¢ 673 mol )  of

"sodi umin 500 r argon,

mai nt ai ni ng thglhog%%ﬁgﬁﬁﬁ E%Q%FB&@@%%XW%‘?&‘Q‘%‘%%@%“ for 3 h,
stir the react NG¥#ofRIxHdere for 15 h at R, then pour into 600 nL of an
aqueous sol ut i enyef2- a}mm_wﬁqgﬂﬁ !@Htrﬁﬂpﬁéﬂ?ﬁ@{)ﬂf Mord@-ot . % After filtration

on a frit andr .nsjn of "water, take up the precipitate in
600 m_ of DCM ( h&\%‘@t‘” ?Wwyg‘%’r’i@wrate under reduced pressure,
whi ch3d eads t Oylljb%tr[gar@fjarﬁﬂhb},cbclohexanecarboxyhc acid hydrochloride

el ow sol 1 d T8 ErioE SR e SR A pepprodhfe " 1he Torm ol @

(2E, 4E) - 5-( 2, 6ﬂmhrd}dtdmgb}mpslde1®&ljc-92bdr@ft}ampioerwlobhmtehenbanyalcla&etne) am nol oen-

ta-2, 4-di enoatgy gjg dropwi se, a solution of 5 g of ethyl
( 2E, 4E) 2-azid q§ di met hoxyphenyl ) pent a2, 4-di enoate (16.5 nmmol) in 60

m. of DOM t@ al<$f#-{i-tiderost {34d817€fby1@rm®07prﬁmﬂpl’@ﬁyl} -Bi{ piveatlpiBhosphi ne in 40

m. of;PCM St 151 entrate under
reduced pr essuf’r;rgbné %ﬁgﬁ#ﬁ&nﬁ ]?%E?@Jfgﬂg%cﬁgﬁkﬁ%xﬂec%d&m&%@l sopr opyl
25et her, then qu@ﬂ‘é‘l’orﬁiﬁ a frit and rinse with 50 nL of i sopropyl et her,

gi ving 7 9 ¢ C}%W&htoro -3-[3 dlmethylammo propoxly phenyf daﬂuoromethyi) -4~

(2E, 4E) - 5(26 ﬁ?dfémﬁ riﬁ’l er}mp@_’ |dene)amn01penta2
, 4- di enoat e |’He -2-\Nrerbandl! D‘ecﬁi MH2Pe) = 172 30

1 5. Et hyl hydrochtonde

6- (4- chl or o- 3- hydr oxyphenyl ) - 5- ( 2, 6- di net hoxyphenyl ) pyri di ne- 2- car boxyl at e
Reflux a solution of 7.54 g (14 mmol) of ethyl
(2E, 4E) - 5- (2, 6- di met hoxyphenyl ) - 2-



[ (triphenyl phosphoranyl i dene) am no] pent a- 2, 4-di enoate and 2.42 g (15.4
nmol ) of 4- 35 chl oro-3-hydroxybenzal defjyde in 280 nL of anhydrous
.acetonitrile for 96 h. After cooling to 'R, concentrate the reaction

m xture under reduced pressure and purify the residue obtained by silica

gel colum chr omatTc;gr aphy, el uti ng with a cycl ohexane / Et%ﬁ acetate 36
(Et0Ac) gr ad! edtl(Breblerd2tig-chimwesflZteimathylamipelprrepsndavaG-ehovheer reduced

pressure we OoBlRtidind:- gl)cﬁar&fn éi’ﬁMb}cyclohexaneoarboxyhc acid hydrochlorlde

| n(tAfhgh:‘ gﬁ)n gf hﬁ??ﬁ&&gé,ﬂ: oty é’lf%f? tho %B{%‘Xyﬁrﬁ%ﬂ% &40 8ar boxyl ate

1. 6. Et hyl 644- ci@tk@&@pr&ﬁ%mdammw]bahme})apﬂmpqudmhmmﬁFt@xﬂ& abid
di met h xyphenyl r| d| Le- 2-carboxylate 10Add 0.257 g (2.11 nmol) of

3- chlo o- N, N-d| opane 1-am ne hydrochl oride and 3.40 g (1.34 mol)
of caesium car bdt[ﬁ{{échlorca?,@[djmeﬂ)mianﬂna) 2Aluprgpropoxyipienyl-sf2-et hyl 6- (4-

chl or o- 3- hydr oxy. PREVYLhOMHEL B Az Gaigboxyl ate in 20
mL of anhydrouse%ﬁ%mé %ﬁ'ﬁ”gr% %leag%r?%% ?ﬁgact% rgnéxt)l(ﬁe for 15 mn at RT
t hen heat for HydroghlomizC, After cooling to RT, add 1 nL of an aqueous

sol ution of i tzf{G{@-%hIGroa@ ﬁ%naaﬂ |amcgaﬂ§6m;5r@n9|}ist(e chivedphenpigigridineziuced
pressure. Take t e _resi (ﬁmﬁg F 'ﬁha sh with 10 nL of a 5%
sol ut ton of Na¥ %W&a'f“WQ arnFﬁf' ot capefic agAyproghloids over Na2so4 and
concentrati on uqHed4-ceidusdB-lraesttyamingpropbyy]tHeayl-egR ddiludymsthyl)da gel

col um chromat i froml to 15%
of net hanol . éﬁﬁconﬁlgoﬁﬁblg??%#a @g{]%&géﬁghé&%@%&ggéﬂmgagbt ain 0.55 ¢

of ethyl 6-{4- hydroch[onde

20chl oro- 313 (i {((Et{.bxmam élﬁ? gj?a@aymhmﬁa%ax@pﬁe%y@sqsmmms%w payridine

-2- carboxylate Tn the
1.7.6134-chl oraleﬁwipf@nrllﬂyﬁémrazv'mtr%*y\é&@wﬁemlah%ﬁyecabwh%aG'd
25di met hoxypherydrbgtisridé ne- 2- carboxylic acid Add 3.16 g (56.38 rrm)l) of

o (- ohi or 0. s T ERGY TRy B BRely s s T b B oxyﬁ'ﬁenyq@yr d

ne-2- car boxyl atethyipheh@Ryritined-yl EatienyRehinajcytihbexapacarbowylieesiture f or
and then concep r@&ffono%o under - reduced pressure. Take up t he residue
obtained in 10 water, then neutralize with 56.5 56.5 Mol ) of a

1N HC0 aquedus 1d66dd-rijaro-Frie(dipetbyigming @%W&Wﬁ’@ﬁ'}'ﬁﬁ'ﬁ“qﬂﬁ Pdd-on a frit and
rinsed with 2 me@g'l Lph‘éﬂ?lﬁf ridif L @ lcafon MEmuBtichadHeetbpras atite, e
obtain 5.25 g of | or o- 3 (di net hyl am no) pr opoxy] pheny11-5-( 2, 6-

di met hoxypheny pyjee "Hjé’ 2-car boxyl ic acid in the formof white powder.

35Yi el d = 100%¢(p-{4-Ehiore-2[B(dirddthylamino)propoxylphenyl}-5-[2-methyl-5-(2-

Ch
di et howyPheny PRSI a2 hTTEX BT PARER AR K BHERHeREAZe Bl 2ot 4 e,

under2dar gon, Obyt#ochlord®. 41 mmol ) of dii sopropyl et hyl am ne and 409 ng 5

él{ 4218cm|r2) gf ;ﬁ% EQoR- 50 thih &Ry 8 oBBxyihehsi1-BBL dyRbropyimethoxy)-2-

(di net hyl ani noyﬂ}@ﬂb’tﬁ@ﬁwlwé@iwa yisatmnglaminaioneprensarpymierde- 2- car boxyl i c
acid in 50 n derga.hyrgreous DVF. In parallel, heat whil e stirring under
argon, a mxture of gg%fo._Sg nmol ) f 2- a C % 2he>§ r]g_) 2-carboxylic
acid and 0. r8 m{l¢¢H- ?@Or dﬁT‘etW@m”ﬁ’i %’O??’fy Hﬁ/’ di 1’%6 Cet ani de (BSA)
in 5 of anhydpeushs &e;;p@ﬂu.hrz-w]@atb@nsv@e(aquné\)‘cyabh&ahecalmmc gtidt ure has

di ssol ved corrpt;(edtr %nde the solution to RT, then add it to the solution
of

6- {4- chl or 0-=343({&l{setityl R[E-ft)ghgpoiao)pheowylpheni}- 62(216- di met hoxsphenyl ) pyr i
di ne-2 carboxyl. c.aci i e i f r

add 10 nL of o%ﬁ“i%?’%ﬁ%@@@ﬁ 28 Bor Abindifa £hnglbieH- frﬁugﬁ'f’é)?ocgai%dsﬁ%

di stribute theadgieaction mxture in a mxture of 20 nL of EtOAc/ether 1: 1
and mL of, ﬁeh A3o@queous phase again
with TO niL ofwit(@g}[@ @T g&’eno m’:’ 3r ganj ¢ phases, wash
with 2 x 10 rrLdlcswethré?enyawdm%wllwtz@w&aw)@@mémaﬂa@%b YffiepCieduced
pressure. Theno pe 4 yhibiBes-[e@i gy IBM%iTosHe AgieskPEC (RP18) el uting with
a 0.01N HC / a@ﬁgmtrlle&e@a |e}r{1t l O?%\b&@jm §C§éo}dgf a eto |tr|Iel After
concentration @H@@OXV@W@&@W@%%A’U@@%{W W’l?étﬁ'FY i S GRRCAY o6 Ny
of 1-(C6-{4- chiod Byddéchiorfy( di et hyl ami no) pr opoxy] phenyl} 5- (2 6-d

met hoxyphenyl)pyrid i n-2- yl]carbonyl}am no)cycl ohexanecar boxylic acid
hydrochloride in the formof white powder. Yield = 41% Mp. (C >200. M=
C32H38C1N306 = 595; M+rH = 596 251H NMR (ppm d6- DI\/BO, 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



Yield = 52% 152. 2. N- (9- cvanobi cycl 013. 3. 11non- 9-yl ) benzam de Add a sol ution
of 2.379 (17.17 mmwol) of potassiumcarbgnate in 30 nL of water, then 1.37
.mL (11.8 nmol ) of benzoyl chloride, to a solution of 1.88 g (11.45 mml) of
9- am nobi cycl o[ 3. 3. 1] nonane-9-carbonitrile in 20 nL of THF. Stir the

[ ' h ot di (W} [ f :
mixture of SovNt ek remen A Py R BIFS AR o "varer - dry over

Na2SO4 and condimmth@typhemtjeyridirediuydeatbpndpbemdatardos i di fy the resi due

pont ane. ‘2.”8-103-@%-{{-ICE'EFOE%Z%@%@%%*P%f@?@?ﬁ?ﬁlﬂnﬂeé@?—?‘ygﬁi‘ﬁﬂe%%?PWL%@-% or m
of white powdevllcepiBrybamine)yehatapecarpoxsylio@gid hydrochloride
2. 3. 9-Am nohy C%-C(t[ei{«@-cﬁloﬁoﬁl%lﬁﬁﬁet%ylﬁ%ﬁ%g&ﬂﬁ +-5384dd 200 nL of a 12N

HCl aqueous sol ution to a sol ution of EEDI% of N (9-
cyanobi cycl o[ 3dEnethexyrbenyeyishy arlerioemyisminal-4oretfiyeent8ppic ae sol ution for
20 h at RT -« a3wjs{£chbrrdpB-ldrhehgaatioabbyoafpeayss-Aeter filtering the

i pi fri d h . 2Q0, . btain 3.69
of et 9 beneog P BYEIE eI T hONBRE lindbyFbRaedl” S soolve

3g (10. 44 nmol B-{{i6-{S<blerzd{3-@imetbylbmiwdpropSyhehpbad@é- 9- car boxyl ic acid in

200 of AcCOH \ SOl AU ref m xture for
18 hnléond t hen g@%?%%&?@%ngﬂhgﬂﬂ?gﬂ]gﬁgy g@iﬂ?{rﬁqﬁé ?{gﬂd%i‘ﬁ)ﬂ%ﬁrﬁ?naﬂsol vent .
After cool iy, (fia-{4eorpiiel3-(dnatisdartipelpreroxyiphenydinet(4fst ri bute in 150 nL of

a 1:2 mxture ginchhbgheNBRRIS2St4bbMamif)EnyRcbRS agXt raction,
concentrate the aqueous n.treat It '[:szlyémése with a 12N aqueous
T

phase, and 't he
sol ution of 'soaé{[?%@h?ror%[saé"ﬂ% YieRDoRopyviRheny f the amino acid thus
preci pitated, washodybherdt)pyrkin-glyljedrbovatiemirand-dieiphendeopaedussd pressure,

form bt i e dihetapion s AR GUGh o PeghigRgnrstasar oxt fo acid in the

Zi ﬁ' 9- (P E [ 6-|{)4- m@mmsm}éowrm:gwl]ﬂwm}pmmwlq@ﬁfneg}i;?x!l@,a@ld 10di m

et hoxvPhenvl,) Py dedsA.0q2e g ; . 11nona

ne- 9- car boxyl PE:Q {Légfdd&ﬂir? dﬂrsgg{ﬂ oWdeﬁoA{:ng%?]r??ﬂcl)}otﬁzé met hod descri bed in

exanpl e 1.8, stimathaxyphenyhpyrisin-gyllearcayiralpamgivipheav2igniPgr o- 3- [ 3- (d

aget hyl amI | no) NF{BHJ{I&X%JI???JDBL(Bm%tlﬁl%rﬁind)ldrcﬁﬁﬁxmphs!mpﬂﬂ,%-pyri di ne-2-
carpoxylic acjid_an . , i

9- ani b?/cycl oﬁ'@.eﬁ?%‘yﬂwngt%@f%%"ﬁﬁ%%?"@?ﬁ@*%&eﬁ‘y%%aﬁ'ﬁ er reverse-phase

purificati on apd{{6-yophotor2Hinteihypyerobthited-yi)2gPphemyled-(D6{ ([ 644-

zhl -343- (di j : - b - di. et . i di n-2-
1] car bony! § ang T P ERr PR ERRAAEREIEb ica Br TR ORI e
the form of whhywoghdauger. 20 Yield = 41% M p. (O : 197 M = C35H42CI N306 =
635; MtH = Q36 /115.14.- . - Ml}l@_ .45 , 1H); 8.00
(d, 1H: 7.80 g_é{,[(s ﬁﬁ*}“’%*’of@?ﬁé@ﬂi ' e%é@%%y]l% 7.%563@, (1ip 5 o5 (dd,
1H): % 70 (d, dipethoxyghenyppyrsii-2-y .%@PRVQ?W, EANGE-COMOKYIC asicdyg (s,
6H); 2.2-1.4 (Rydrdéidride

Ex | e3: 2-(116-{4- Chl -3-[(1- et hyl | 1 di n-3- h 1}-5-(2, 6-
di ot hoxy phény SO BT e PR T RV B it
30hydr ochl or i de-y(jeohg@ol}achinsdadabigntane-2-carboxylic acid hydrochloride

3. 1. Ethyl 6-{4-gh}.orp-3-[ (l-ometh i.di n- ) - O

di nmet hoxypheny??ﬁ@ﬁ@ﬁ%@-@ﬁg@ %h@%@[ng5drg@yﬁ)&%h%lf’é%f%ﬁﬁmﬁni}ensrff);gy%!d% 2

6- ( g-l;hlrrﬁr o]: 3- ﬁyﬂémyl}ﬁt%ry)lzl)iaSEOfnﬁaﬁgﬁ?w9@ﬁém@fpgwliﬂgﬁ ne- 2- car b%(%ll ate
in 2. of, anhydrp | doF ol iaggd gunder ar gon. er

di ssol uti on, a%'g%(dpg%ﬁ\?rseﬂ a(.td’_}@% ﬁa so? ut .’%ﬂ%ﬁyg 34 nL (1.09 mmol) of DI AD
in 2.5 nL of asimpthoxyRhenipyrigin-2rylleankonydaminodranantanee?-cabrRylicecid for 18
h, then take updrécrpfiigel of EtOAc. Wash the organic phase successively with
20 nL of a saturated aqueous solution of sodium BI c&: bonate (NaHCO3) then
20 nL of water 2-({i-teshieresd-welyyrRigrsenandrhaeehtait i on under reduced
pressyre, puri anyhe%mypfr%'ﬁkwidqmwmwbmamidoi)a:caarmtar@onmomc@rasmt ogr aphy,
eluting with ahDCM/ net hanol gradient fromO to 20% of net hanol. After
concentration WY Equced pressure, we obtain 250 ng of et hyl

6- 14- chl or 0=3- 2{[l6-{4-chloro-3-[3-(dimethylamino)propaxylphenyl}-5-phenylpyridin-2-

10met hyl pyrrol i din-3-v0ox h -5- - dl W Opyri di ne- 2- car boxy
late in the f 0¥I ar ngl?’ei _m%)i]ag?%git%%%)c(a%b&yﬁlé 5@3 ﬂ?d%@ilﬂgﬁcye
3.2.2-(([6-{4-Chloro-3-f(1-nethylpyrrolidin-3-yl)oxyl phenyll-5-(2,6- _
15di et hoxyphenyl ) pyri di n- 2-yl i car bonyl | am no) adamant ane- 2- car boxyl i caci d
hydr ochl ori de According to the saponification/peptide coupling steps
described in exanples 1.7 and 1.8



respectively, starting from250 ng (0.5 mmol) of ethyl

6-{4-chl oro-31(1-net hyl pyrrolidin-3-

90yl ) oxy] pheny11- 5- (-2, 6- di met hoxypheny! j%yrl di ne- 2- car boxyl ate and 100 ngy
"(0.51 nmmol ) of 2-am noadanant ane-2-carboxylic acid, we obt al n 160 ng of
2-({[6-{4-chl oro-312-

[(di met hyl ani no)Z{liefychishe 353 difre{y/aanite ephudphsnehi-Royrepraidn-1-

yli carbonyl yam F@%fﬂ%%%@&&}aﬁ%@&%érﬁa@? SabfiSchoneiphon o povder.

d6- DVBO, 400NVHAY{I6g4-mblores3- I&Mlmeﬂwmm(@})r@ﬂyylpherg% See,6-1H): 7.35 (m 2H):
7.05 (dd, 1H); o@n@cﬁof Viphe n@m@ﬁﬂc@rboﬂ amlﬂo)g@y&lﬂlB Jtthonahe8ilcdrBoxydtl) ;. 3. 50
s,HéSlS gzﬂ%& (s, 2H): 2.2-1.6 (m 14H). 30
Exanpl e4: 2- ({[ GCI4VencH %43 (di met hyl ani no) pr opoxyl phenyl } - 5- ( 2-

met hyl phenyl § p)ﬂo{[dt{ﬂ-cﬂioyd) Bqa(Hiethylahdms )propaddptenyihid2B- car boxyl i ¢ aci d

hyd hi id . )
L o M ensat o R b my - 2-eabonuiaming edamantanc-2rcathonviio acid o o

of 2-chl or o- 5- ihgdophleridd and 140 nL (1179 mml) of benzyl brom de and 195.5

1415 mmol f ; | anhydr ous DVF
i s( stirred f%)r %{@Q@éﬂ%&%éﬁ’g& ﬁ%’ﬁh/*% @EB:‘BB?}F %éﬁ}‘}% g_rbépgg{“lnoég m x%/ur eis '
then @Pstri but ebcarhorylemifoladgmantanerécatherdic agiddtydreehlofile or gani ¢ phase is
washed with 2 >9-%(2L{4Oéh1d1@13q6 (dRHdtRfaraine prcﬁ!&b&%&nyﬂ}@@'@;ﬁy’rﬂhﬁ@ under reduced

ressure and t 0 n sso We thus obtain

276 guof 2- (beﬁ(ﬁ%‘r ﬁaT'@E?%ﬁa#‘q %&8@8@'@@8” ngq%gﬂ’f'a?m of bei ;e povvdiar

10 Yiel d = 92%3Ni{a"-6Kipro=3"73-(dinethylaniaBrmandxphd; S-dimethbxar b ot ndrpleryhk#'e aci d
15Add dropw se gmfb%@%%ﬁ% .’B)E%%qy@E?%n&B' tdl on of iPr I\/gCI 2N in THF to a

sol ution of oxy) 1- chl or o- 4-i odobenzene in
1.2 L1bf anh'ydr3dl{[§ {Faplorand 8- (@mmylmnp)atqppxﬁmwl}ﬁs@cmethﬁpmraﬂl)ﬁvrﬂ@nﬁhe

tenperature be ﬂ@a@ﬂonﬁ@nﬂr@-4—rﬁ@ﬁylp&ﬂaﬁ&¥c%i@Hﬁ%hbﬂﬁ'em xture to return to

-10C and continue_stirring for 1 172
triisopropyl® borag&+-shiarer &@'mﬁ@y’ﬁ@ﬁlﬂ ?rBHOWWHY[g%t(é %’P%”@DMW‘ 220 to
RT. After stir kijegbdrif}-Rhfrokypeahylalbeinginydrocidondd h 1 L of aqueous sol ution

of HCl 5N, the tra th the, organi c phase
with2x1Lo t{éf’ﬁ Oﬁ%kg'&ﬁme@@&ﬁ ﬂ%ﬁ’l g@ﬁé@ﬁﬁé@}y der r educed
presspbe. Soli aheftlyylmhwyb;aslddu%—yﬂnzarmnyédmn@)qr@ma@me-z-carbewiI@ﬁClé frit and
wash with pentg P GocMbriddius obtain 113 g of [3-(benzyl oxy) - 4-

chl orophenyl | boronic acid in the formof a white solid. 25Yield = 76%

Mp. (C) = 148 Q@dé8dfmsblora-gdar1-metiympsarigii-2-y!) Jethoxylphenyl}-5-(2-

643- (benzyl oxy)}yednysHe pw ita}ﬁc%rmrqﬂr}@mmyédaﬁmm% Todrboxyit atig 30Stir a
solution of 37 g (163 Mo of 6- br ono- 5- hydr oxy- 2- pyri di ne

car boxyl at e anay@'i’c@orﬂ‘%% rrm)l) of [3 (benzyl oxy) - 4- chl or ophenyl | bor oni c
acid pn 300 a1l 2 {[6qsdmﬁd:rmusmylawﬁhd)prop&5; | (riflobidnestiiphemyiigs-¢2-t h ar gon, then

Pd(PPh3) 4. | S T S A 2B #n. cool 1o

RT, then di strihpdbehlondel L of ether/EtOAc 1:1 mixture 35 and 1 L of a 0.5N

HC Et OA
Father 11 llb 3ok Sty aRy BRSO I ey ot ot
water. After dwmaﬁ@rwuémlﬂﬂmﬂﬁm %@ﬁ@ém‘!ﬁﬁﬁddwdmﬂ@ﬂd@ educed pressure,
take yp the, 4% {WS?@'CHIch?‘ﬁ?S Yﬂlﬁ@tk@%ﬁﬂ]ﬁﬂagﬁbof@ 5he-%y!?35x[§2we of pentane / DCM

filter and wa
643- (benzyl oxyftf'ﬁUQfPﬂné'ﬁthFPf@WﬂH’W@“h%ﬂ‘r ey ﬁfaiﬂﬁgad@mfﬂ@%&wawm Afhe
form of yell owy Bé@ower Yield = 53% 5Mp. (O = 202

4. 4. Met hyl 643 o] or oph 1-5-.

{f(trifl uordhe ﬂﬁ@%ah%@%i@fw@Pmﬁmﬁﬂémwawbwv}abanvﬂi%%d 17.7 nL
(126 mmol ) of }Eléﬁqyupheaylmyxﬁlﬂal:BqurfarBrBwa}alglr(oJélﬂnmmtdn)a -Dtaretyliy bcif 13-

(benz ;noxy)-4 hcll or nyl ] - 5- hydroxypyri di ne- 2- car boxyl ate in 200 nL of
DCM éll' e m xtufé ra?@gbqeeves gradually and is cooled to -5C under argon. Add,
dropwi se, 19 42-{ift-{{-&librod3-ivdinethl/latmind) pwooxiEtansiréddt phoni ¢ anhydri de,

mai nt ai ni ng the, f gﬁ& i on
mxture in 300?d&®8{§?%@#éﬁ%%&82@m émgérbghﬂgﬁ%bog%ﬁ_rﬁ V\e/zl;? Cg#ﬂ’%é)l{@aa%vtder
Na2SO4, then cbyeenletgee under reduced pressure. Purify the residue

obt ai ned by chromat ography on a silica colum, eluting with a pentane /

Et OAc gradient fromO to 30% of EtOAc. After concentration under reduced
pressure, we obtain 47.5 g of methyl 643-(benzyl oxy)-4-chl orophenyll-5-
{[(trifluoromethypsul phonyl]oxy)pyri di ne-2-carboxylate in the formof white
crystals. 20 Yield = 90% M p. (C) = 89. 4.5. Met hyl

643- (benzyl oxy) - 4- chl or opheny11- 5- ( 2- net hyl phenyl ) pyri di ne- 2- car boxyl at e



Add dropwise, in 1 h 30 mn, 85.6 nL (85.6 nmol) of a 1N solution of boron
trlbromde|n5DCMtoasqut|on of 19 (42.8 mol ) of nethyl

643- (benzyl oxy) - 4- chl or opheny1) - 5- (2- hyl phenyl ) pyri di ne- 2- car boxyl at e
‘in 70 nL of anhydrous DCM cool ed under argon to -70C, maintaining the
tenperature at -65C. After stirring for 2 h at -70C, add dropwi se 20 nL
- (520 mmmol) of aﬂnﬁ@o&-diublormi'ﬁmbloro-aﬁ:is-mlrazethwiagﬂmdﬁeropmﬁme@vh}rﬁe?'-éhoyri@BC.
Bring the react i ; reduced pressure.

d d&ﬁyﬁér%m%gcgag;te@%ea%m@%E.egﬁerdeneﬁae

Take up the tol uene and 'concentrate agai n. Repeat

t he operati oh t\nﬂ[%r@'qf@ﬁég (dimgkyiamne)reonosdpieriyiobt-ned in 100 ni of
met hanol and C%em?@ﬁén@bwﬁtyu@&bomﬁﬁn.ﬁé;syoqmﬁayw@arb% 4ckP8 mmol ) of
t hi onyl. chl oride reaction mxture for 48 h at t hen
concenPrat e und¥Fr9c8@(iged pressure. Take up the residue obt ai ned in 200 mL

011: El;aé&; cocl>l5 mg[tBO{@—oaner-Br B.Qd:m\etﬁytarﬁﬂ@tpMpoW]pm@atMQaheMylaqmpsr|m?ﬁutl :) 8n
0 : r ac 0 in wi

nL of EtOAc. Col ?rﬁgnfﬁgl%or%gﬁﬁ%drgﬁys@gan \%(/agﬁb \%}% {%ha%i"o@n’ﬁ% c?‘%%ater dry
over Na2504 and3Bpa<¢ER{4-dilerothiSe(dimatylemihoprepsyirbenyibi2y t he resi due by
silica gel col %Eﬁ@&%ﬁﬁﬁ@?@ﬂcar%ﬁ%}b% 4trﬂetﬁ¥iB éﬁ&@aéld'ﬁg%ﬁhﬁﬁé’g' ent

fromO to 30% ter ncentrati unde uced ssure
obt ai A014. 7 &[(ﬁdﬁwplor%Sﬁarptmrlélﬂol—ﬂpWGMRWBW@)*’D@M(*EU%V' pyridin-2-

Sgge}vl hyl phenyl )y?&éﬂbghﬂ)%nﬂncﬂé’dé?ﬁ’é?ﬁér@é-,@-cbfbokﬂi% deRripdefchiwhitée powder. Yield =
oM p.

4.7. Met hyI s Childrié-iese- B mRYYARIRYP RSBy Brsify gty pgyhpyridin-2- |
25met hyl phenyl )ygyasrbdnymemoqmmyém p-cadborylidiash Hydrdcheridet hod descri bed in

le 1.6, st t '
gx?zpcﬁl or o- SSI%&JE%B ?p@:% g% ’?%thﬁgﬁép'e’]% 5@ rﬂ&hg Bene/a?%'dm Fate 9. 95
g (30153 mmol) y&ﬁarbaraéiamaimabmm@-&narb@mw@c@lfwd@dﬁmw of 3- chI oro-N, N-
ﬁgt ﬁ; lmeté Qﬁl PE OREEY- At A0nIA S B BInth H8ninB) S pREnlM-(2-we obtain 6 g of
chl or o- 343- (di feathyPharyiRyridinglssprvis T4 methdperrpMe AGR Y¥FPFRIPALE 2- carb
oxyl a_t]g l ntthelzt[@{lsqy@hlom- 2¥ymlwam19@ghox¢ﬁhﬁmﬂmm n@tﬂymh"ehﬁ)lpy;dm-za L ,
saponirticatl on e | cO SCr.l pe es . an .
regpecti vely, é’Bﬁ%’? a rboﬁ?cif‘"%ﬁ eoiﬁ g"’%@f% Wg%ﬁﬁnﬁéG {4- chl or o- 343-
(di me2@yl am -nom({ﬁﬂéxylbmaé—m&mrr@d(rmﬂbrdmkphéﬁwl])iw mdthywhansd}myb@m;a ate and
2:38 g (12 18 SHhboRfhafi AR BABoRIEACRM M dcRioAge d. we obtain 4.1 g

f 2-

gchl o§ f)[ 343- '(duznﬂtzhwc&ﬂﬁr@r@) ﬁr(@mtwqm@wiqposy phemBthyEBNEAPORpYIdNf- 2-
yl ] car bonyl }amynear%maﬁ Méﬂngﬁelaeldhéfdmﬁlah@él de in the form of
whi te powder. Yiel

602 1H NVR (bpﬁT{Iﬁg4'|§NJBf§' E Bfkﬂﬂﬁghy'a@'%‘dp‘("?oxﬂ%e”y% 50@ T@moﬂﬁ“y')?y%‘ %ﬂ* "
%"')75 %5 256I(-|) m Wﬁarbﬂnyl}arg(r@qm rﬁ%i)aylcﬁcl&%ﬁ)éniéhzartizdﬂ){!icfs&uﬁﬁycg-rﬁmhi&i@:LeS E)::) 1 I(m 52H)
s S v Lo 3H).. -1 anpl e 5:
2 ({[6-{4-cnl o%dﬁgi%'-cblﬂf%%{%%'@ﬁ%h&%%?Ogﬂéwvwﬁ’é?ﬂ?fﬁ]gh@z@%ggdpyrrolrr})di n- 1-
yOpyri di n- 2- yl| pemicheyl amidimed-gittanteorty amir@jacmmsotanet Zcaboxylibpdidochl or i de

(conpound No. 53%{0 %(Met hyl 20car boxyl at e
6[ 3- (benzyl oxy orophenyl1-5-(2-oxopyrrolidin-1- vl? Pyri di ne- 2-

Stir a sol uty oﬁ Gl {%biorrg&{:?c dinelhylagfingetorgxylphenyl}-5-(2-chloro-4-

643- (fenzyl oxyhp 4 Wlﬁwi heab loh boxylic acid

ifi trI§)§| uor onet Oﬁﬁ%r%eny o>ng(}? py(r)rlly |aFlnemO£C%C§r Sé?&ecg'[ eOX X ao}rL( 1.1 mol ) of 2-
pyrrolidi none anéreameridfy (1.4 mmol ) of caesi um carbonate in 10 nL of

| anhydrous 1,4- 1%& q.n-emefb i%JPz emylraaﬁrﬂ:g r\tygbkﬁpmp?ﬂa (2ghWré- ar gon, then add

TN (DR A O TR T

m xture in 100hpdroeiloicher / EtOAc 1:1 mixture-and 50 nL of a saturated

aqueo sol uti Aft r £X ct.io ani c phase with 2
x 50 of wat g‘% 0%9{@%\%‘ rﬁg &Rﬁ 'H%)gﬁ?paéﬁghenﬁger 2‘rgeduced pressure.
Purify the 30 bidsramben}d}pymméey[]byrbgnj/t}amang)efi -metiylpentaphicovit ygreghyrideel ut i ng
with a heptane,/ r RSl ration
under reducgld pr ggégfﬁb% §ﬂ4, tai np@@%&%r%gﬁgﬁr%% IF%O(Q%etﬁylbl‘?ényﬁB 2!

6[ 3- (benzyl oxyyl}aarmﬂyt}ar@mhéﬁ;hyqimayqs@lqh%@wcafﬂomicmo@lmdm@hlqﬂdﬁe 2-
carboxylate in the formof oil. Yield = 67% 35 45 According to the
debenzyl ati on/ O al kyl ati on steps described in exanples 4.6 and 1.6
respectively, starting from511 ng (1.17 mol) of nethyl 643-(benzyl oxy) - 4-
chl oropheny1] - 5- ( 2- oxopyrrolidin-1-yQoyridi ne-2-carboxyl ate, we obtain 391
ng of nmethyl

56-{4-chl or o- 3-[ 3- (di et hyl am no) pr opoxyl pheny11-5-(2-oxopyrrolidin-I-yl)py



carboxylate in the formof oil. Yield = 77%

5.3.2-({f6-{4-Chl oro-3-13- (di net hyl am no) pr opoxyl phen’ 11-5- (2- oxopyrrolidin
-1- 10yl ) pyri di n- 2- yl | car bonyl | ami no) add®kant ane- 2- car bOxyl i ¢ aci d

‘hydrochl oride According to the saponification/peptide coupling steps

described in exanples 1.7 and 1.8 respectively, starting from391 ng (0.91

- mmol ) of net lyl1-G6(A4-ahidrond3ddidethylamino)propoxylphenyt}-5-(2-chlorophenyl)pyridin-2-

(di met hyl an no)@ %@8%9{1%3&%0%%@80% lrcré?:,lldl F’%d?oém (dayri di ne- 2- car boxyl at

eand 15265 ng ( am noa nt ane-2- car ox lic acid, we obtain
241 ng of 2-=({3-654- thlﬂr@rﬁd[(SEtBB((@m@é‘twﬁmla@r}%ésyqy%@wﬂmomphenyl)5
enyl }-5-(2-oxo Adin.ERYEdrHomyIragiino)adamantane-2-carboxylic acid
yl ] car bonyl ) am Wét{ngbgﬂwgmﬂy 9%/1/:]arrb((j)x{/]}lﬂal cnoa?:ladm?gl?jnreocﬁ?i)fr){jlg a| In t he form of
white Powder. Yivéfaghleridgo, 20|v| p.(0): 199 M = C32H39CI 405 = 594; M+H = 595

1H NVR (ppm «d&- ch&Q&sb{rdz_Ss -3-8didR tHyfamidd ) 2-hRdrBfyptdpyli@tf}phenyBB-@d, 1H);

(7'3502|(_|;S %H)Z Jr'@e y#)hw J/_Rdm yi]]cargor‘lyl}ammo adamarﬁane EHérbo%/uZ%c&P 6H); 2.55

25Exanpl e6: 2- 1yddochirid@ial or o- 343- (di et hyl am no) pr oPoxy] pheny1} -2, 3' - bi Pyri
din-6'- yQcarba ochl ori de

o ormouny Tar %%ﬁg{@gﬁq BIERA A SGIRRRAYHob Sy Ritiefly 85

. 2' 43- (Benzy| oxyblemwghﬂfwﬂ)ép%i@h?wﬂcazb@)d}l@w pigpriding4-catiopyieAcit e 30 Stir a

suspensi on of gnol ) of methyl 613-(benzyl oxy)-4-chl or opheny1] - 5-
ffltrifluoroneth sul phonyl -.car | a 2 mol )
of 2t rknbut) &éﬁ)r{ﬂr%%f? A e S
chloride in 2 Rijcerbomaythicusarhitaieop-chfboryiic adid hyerduhidideng wi t h ar gon,

h dd 9. ) ba) 3 and
27 ng (0. 055m| &6%42%%5 SR RO RRr kb i SR Blomiete be)S o
90C. ABter sti mhenglpyoding-yi)catboagiigmioojslcleaxanesarbexylie aciRiydreaideridg in 30
m of Et0Ac, - L e gtfs]gmérto'ifEf@fmétﬁylmn%t)p?r%FWﬂF\eﬁQ} Hieziﬁ{etr%/uﬁwéﬁsﬂ)&@r@ﬂﬂzous

46 solution of p rum f hase m xture on a
bed of celite, YAmrbemAbaingeydehexyliacgiic ﬁc'@by‘i’ﬁ:_’c'a?”c@t OAc Wash the organic

phase wi t hP4- Xf16 [60(4- dP\forM\gt[Sf mgfé&wzawﬁds)pPﬁ%S@éh?m &mmer@|)Fyrlmmauf:ed
ressure. ur i e resi e 0 al ne cnronna 11 Ca COl umm,
gl uting with a%]B"I' rhemdiaming ﬁAW%‘P’%(&Yﬂ?REX‘FP%?W%O’iV@ %%g&&?(f]s Af t er
concenor ati om un{[l(encmc&dmceqdcl-pmreﬁsw(d;matbylmbmabmommmgnﬂ}f -2 ﬁ’eblhwdllz643
f)lbfnzgf{: gfé) 45?&5’;‘58%]%9%&}@%10%erﬁe@éFﬂo%irbeac@d RfdRb&gsat e in the form of
6. 2. Met hyl 2' = { 4-{i(3tamipo24B-¢herast- Ry Hiarathdypine posyeyleeapyil-2.8 - EryslinGr i di ne- 6

' - 10car boxyl a carﬁ‘ﬁﬁﬁ]"am r'ﬂﬂcﬁc%hteté@n&@%i i Adid WHr&Iﬂ’drl@é' ation steps
described in nip 6 i vel

mol ) of net 'hyIT -(§164{4- cﬁw%ﬁ;{ﬁ—é@gwtfylammo propoxy]\t/)heny }% E2 mgthyfpﬂenﬁ)pyrl
Chl or gpheny1] - 3 £3arb@rh}@})éfﬂuﬁﬂ)f'Bi‘hﬁl'ro@aydmiekla%@rbm@h@b@@hyﬂ@&@onﬁt@a of methyl

- (4-chl orog iGHAEHIRrs BN Tty g ingipIRpRX YP RG-S @a’ﬂ’ﬁ%ﬁyws%)whd’{‘ He form

15(d| met hyl ahi
of oil. Yield wlé&bonyl}amino)-3- hydroxycyctohexanecarboxyhc acid hydrochloride

6.3.24[ (2" 44.Chl o it p2 3'-Dbipyridin-6'-
yl ) car bonyl | ani F’Fo g{t[léﬂaa?large g?’ﬁ I | C am%&@%ﬁ%ﬁ%%orl de 20 According
to the saponi f ichRrémehpimridoe-gipagicnyfasineps- m@b@wmﬁxan%bmqyé%aqd7 and
1.8 rgﬁpectl Vel[l-édro%ﬁl%aé ng fromb581 ng (1.36 mmuol) of et hyl

2' 44-¢C

(di met hyl ami ho)tianey dX§Hpreaieya 31> (dmelymineipieosyIPhaBoxif at e and 365 ng
(1.87 mml ) of 3 o@fgﬂh%ﬁﬂﬂ@rﬂ‘&ﬂt@ma%&@l}&samb 1 Gn@hbEcyiMhexBh@daib @i BB of
2-{[ (2" -{4-chl oro-

25( di net hyl ani MYHEBIBEYS/] pheny1} - 2, 3' - bi pyri di n- 6' - yCcar bonyl ] ani nol adamant

ane- 2- car bO*Y'tﬂa‘hsaC(l{d{h%ﬁro%‘rblisl{dlﬁ@thylamﬁihl@)pfdmbm]prﬁenw’fa @-powder. Yield =

4300/0 Mllg)(clo 55”?fgg'Pﬁwﬁpﬁ'%yg’gcarRﬂ”@f‘m‘ MYgd‘y OXYE ]*gxg@@(aabo%ggd 10 (d

1H); 7.80 (t hidirocHlod®e (dd, 1H); 7.35 (d, 2H); 7.25 (s, 1H); 6.80 (d, 1H);
‘;’ 251 %’( q{ﬁ%{gn}ﬁiorcﬁ)& 3%d|%§tb&?éml§$%rop%x37]8hé®1} 53@- 2.60 (s, 2H);
Exanpl e7: 2- (o {(umetnylsarpoo33413»11ew!}wmcthZaerCﬁtbppvlaﬂmagﬂcmi@hﬁxmewfe%yhc acid

35chl or ophenyl }pyr-AbRal- yI i car bonyl | am no) adamant ane- 2- car boxyl i ¢ aci d
hydr ochl ori de ?jgorrpound ) -

g (1. 58



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

chl or ophenyl ) pyri di ne- 2-carboxylate According to the

debenzyl ati on/ O al kyl ati on steps descri®kd in exanples 4.6 and 1.6 5
respectively, starting from625 ng (1.35 mmol) of nethyl 643-(benzyl oxy)-4-
chl or opheny1] - 5- %2 chl orophenyl ) pyri di ne- 2-car box?/l ate, we obtain 173 ng of
nethyl 6-{4-* 1-{{(6-{4-chioro-3-[3-(dimethylamino)propoxy]phenyl}-5-[2-

chl or o- 343- (di A BNERYdxJiidscid- car bo
Wyl ate inthe fareipPhBR R SRR SIRatenitiniib ey 4

7.2.2- ({1. 644- Oyferorde 3 (di met hyl ani no) pr opoxyl phenyl | - 5- ( 2- chl or ophenyl)

Aecording to 1 ﬁa““md”.*??“’”‘”@ﬂ""“'w‘“@“a)p%m"]‘pﬁw”‘“?“‘dfi'ﬁ‘ Pbod i
exanpl ®s 1.7 aﬁ(ﬁcﬁrg& gar{))a '%Péﬁ %?fbd ?&G?ﬁthgg'g ng (0.63 nmol) of
En;t hy![ h6|—{4 i hl1e{{(6] Z-Qébetyiamrno)phenyl} 8-{4-chloro- 3h[3 N i . ] at |

i met hyl am no peny pyri di ne-2-carboxyl ate an
184 ng (0.94 nﬁh%%%'p@ﬁlp%&ﬁgﬁérﬁ}én Ecar boxylic acid, we obtain 120 ny
of 2- ({[6 {4- yl)carbonyllamino}cyclohexanecarboxylic acid hydrochloride

chl or 0- 343- (di rmgggde}%%og_@g R}ﬂﬁgﬁ&;gﬁ,ﬁ-@&bp&yﬁ@mﬁm 81 ORARFERRWY kAN 2-

yli car bonyl I am n amant ane- hydr ochl oride 1 h'the form of
whi t el20 powdewllcarpanvd- mve'g%fmdf?‘fd“@ﬂ e214 M C34H37012N304 = 621; MtH =

3230 (d 1H)-1H 715445 {44@an59@3 @Mﬁ@h I%Grﬁnd%li)boxﬂp?’f@ry(}&' mbl'l_lgyl 3§ ﬂzxigyrgcgr(rj Gllf)l—i)
6.90 (dd, 1H): @c@ﬁér@kmm@s&@%ﬁ "bffﬁer?G af'dﬁd Cq"oé'é? 2.60 (s, 2H):
2.2-1.6 (m #4HH{[(2-{4-chioro-3-[3- (d|methylamrno)propoxy}phenyl} -4'-methyi-3.3"-bipyridin-6-

Exanpl e8: 1- ({[ éa‘}&mﬂgﬁﬂlg?@%gk Q%l q?c'é%?&rhﬂ%ﬁﬂnﬁgenyl} 5-(2-

met hyl ghenyl ) pyridi am no exanecar boxylic acid

hydr othl ori de 36({@%‘969 %EIPYISQW'“AEM@FWW@*‘?%Y&%@ @&BUM“?PHE&W'@'HﬂpepU de
coupl i ng st eps yf&sssryPafhiddL4eXAFEicheXamdtdrbbxPlid fsPREdrdMHde starting

]Etrzlrometdfﬁil g!rgn no)1§?‘3mb%’fﬂénﬁe}tﬁ%&”leghm% Wﬁ@ﬁVéﬁ’ﬁyarsn@ 2- car boxyl at e

(exanmple 4.7) Brfearwthbﬁﬂr)mrd(nlz -canarly)}amaino 24y moggclobkexateridxglmrdpiok y| i C
aci d, V\BObtalﬂé’}é | ,
1- ({[6 {4-chl or d| met hyl am no) pr opoxy] phenyl | - 5- ( 2- met hyI phenyQpyrid
i n-2-2§1 ] carbonsll @-é‘rnchlgyce’gr& %@Rﬂarews)mewyynbeaﬂ}- -(Bryentidphesybeidim2t he

];ng (I\)/T+va—l t5€0PWnyQarﬂ%ﬁEM%ﬂrmyéﬁ?@hM&ecﬁ@ox icldtes ﬂ%@o&ﬂimd@"‘l?ﬁa N304 =

1H); 8.05 (d, 11466{#C@eroc%*[“-&ﬁo%fh%'?”@y))'el&oxﬂaheibvl} %(ZZBEWWPE@M)P%C’@@ (dd
i;i)H) 3. E§0 (lm gl!['&arbo'h [}arﬁn‘b 2Hhydroy J@Ic{héxar@d}arbo&ylﬁ:&cﬁcﬁhydﬁé@h[orﬂfﬁhl 6I I(rn5 (2.
anpl e r OpoX en
met hyl pherrlr5l°) pyr{%'?‘n Cfﬂ%ri?'i%rcﬁhaﬁﬁ QW? ) Pﬂ"’h%%@;ﬁgéﬁ)ohgxanegar b)(;xyl i caci
d 10hgsr ochl or methy(etioyipoany]phiodin-R4cakddyliantoels4hydrbyycydnranacgboxydind  at

RT, 127 mg (1. hydr oxysucci nimide and 211 ng (1.1 rrrml) of
EDC HCl to a m%?('m&')oc}%ﬂ mg (1 nmol) of 6-{4-chloro-3-[3-

(di et hyl ani o) @ﬂfﬁ@@whlpi@eﬁ‘f&@IBEWQEWIQ)MOEWE)WW ér&ﬁ@d@%’aﬁmm ft acid
hydrochl ori de grﬂ: ﬁbdﬁ(yg m%'t)"QM‘@/GW?c%exﬁécﬁfbo‘i%ilc@dld‘lgydfr&fhIé‘rﬁieh add

successi vely 'l ow,” cl ear) reaction mxture, 0.9 nL (5.4
nmmol ) of D EA arﬁfﬁﬁ'ﬁsh'ﬁ@ 13- ’WV'FWO RiOBOYIPhERY Wre-(B-9NA-8xy cycl ohexane

carboxylic aci ghetn)feae @rnrz akbdhyT4anS)-4hylbR9&5IoBBxand34foRdicBeid

Conti nue Stlr“x&gj for , theéen concentrate the reaction m xture
under 20 redu Qi re Then treat the residue obtained for 18 h at RT

with 7 nL (% mﬂg{[é {DEibMN-3O-(dihBBpastgeBboalEhanpiiar2reduced pressure.
S

Purify th I |_ut th 2 cl /
mectoni tr11 ¢ gF ERTaRer YO O £ BRI B MR PP e g b Atid
| yophi | i zat i onhydnechddotdei n 350 ng of cis-1- ({[6 {4 chloro-3-[3- (d iethyla

s houRoPorul P e siabls Rl DA, ﬂeg& g elbea rbo nylta m no) -4-

25hyd ecarbo |ca in"the formof white
powder . Yield dinBsogmienyl) rm)im:Z Yioarhany o Rid dyNEoGCrel heBanavr HpoxyiBGEsid

11- 1 NVR (ppm pdfsMRe 400 MHz): 8.55 (s, 1H); 8.05 (d, 1H); 7.90 (d, 1H);
7.25 (m



306H); 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 (53 2H); 1.90 (s, 3H); 1.80 (m 4H);

1.35 (m 2H); 1.10 (t, 6H) Exanple 10:

3[({4"-Chl oro-3"-[3-(di met hyl ani no) propoxy] - 2, 6- di met hoxy-1, 11: 21, 1" -

terphenyl-4'-yllcar bon?/ ) am no] - 4- net hyl pent anoi ¢ aci d hydr ochl ori de

35( conpound No.1-(#8)(4-Tblote-3-{3-[ethyl(methyl)aminolpropoxy}phenyl}-5-(2,4-

§£3 (benzyl OXY)crrﬁetﬁQbﬁér%Bwé-é yﬂcé’rbénfnahfﬂ%d)amwdm&ycﬁoio%e%aﬁ&@WQchéwe 49
ir a suspension o

2- benzyl oxy- 4- Wéﬁﬁ?ﬁh@ﬂ%l or obenzene g (94 mvl) of

4, 4| 4' ]fl 5t5 3-({[B -4%{0adrsiwlwmatr@lanhmo)ﬁroﬁozy]phmymm(mmﬂezand 26.4 g (23 9
AN e L M D Lo TR L R M SR T

110C. After di shWnoblnlbndEg in 1L of allether/water nmixture and f||ter|ng

on a bed of cell wat er, dry over
Na2SO4, then con @E,{#‘ﬁ'ﬁ@ R? r%tﬂ @gﬁ é\‘uﬁagxﬁ[%%r@b 50(tzhe resi due

obt ai ned by si lethyiphgay!) mfoﬁmraayllqarmlﬂ@gmbﬁwd@wwwgewmeﬁaréomE@aﬁe/ Et OAC
gradient from (p%%lgcmg%eof Et OAc. After concentration under reduced
10pressure, tain 17.5

213- (b@nzyl oXy )!-UiSdfrchloaFrd %ﬂﬁmﬁtaW'@)@oP%ﬂ%%?ﬁf -dimsthyiphepAp¥idtane in
the form of oi l2-yij¥adbaylFan ﬁ&’ﬁl4—ﬂ;§br8xyc&»@blhb¢dan8cd}b@t§ﬂc atid Gydrdichietideoxybi phenyl

4- b | at t f |

3 bromo i+ conaidAeERrSy S RRkeBkinshe e londna Ry R A Pty
mol ) of 2, 6- di2mticdryylaeriyd)-bbydrokyeycichekanacard@wit acifl hWI@CIdQIGﬂGM 2 mL of a
2M | th
G T
concehfration uhersponyBaminsdcysiobssanasarbgrgdicracisivelragioriceési due obtai ned in

600 L of a.l: Xy J&ﬁibﬁfal[@qﬂu%ﬂ\ylamﬁ&) zm@tr@r x9lpRB@agesyd-t h 100 nL of
wat er, dry over

con nt r at sure. Puri f 1.he
o5t duie obt ai neVRRRY e gaY et “B'HPB%&Y@'BF%%H@EG’@”&FWE PP
hept ane / Et OAaygoaidoedd from O to 10% of EtOAc. After concentration under

“reduced pressur, - 02 n 15 din-o-
25di met hoxyb, phzﬂq&:ﬁg@é’r B x&f ABSheflind BB BB Ao Bsneny havpidie?-
NEt hy20 : ‘yllcarbonyl}amino)- 4—hydroxycyclohexanecarboxyl|c acid hydrochloride

- (benzyl oxy) 1‘{“3%”0%9(1{% &Tﬂbﬁﬁ@ﬂ&mﬁ%é’mng prépoxgpﬁmfﬁiﬂu(ﬁow boxyl at e

30Accord| ng to describ I n éxa from2.79 g
(7.94 mol) of bipKEgHE ﬁ)%ff?ﬂ?@’ﬂ?m'”@}c—yalioﬁ%’far‘?@ﬁfﬁp R W%@&bggi?/l ate and

3.28 g (9.53 nﬁflt[%-{@ﬁhlaﬂﬁs £3 (d|methylammo)propoxy]phenyl} -5~ (2 -chloro-5-

(()E? glle 2)(37/)5 g Chl Y ci'%g; !?;}/yn in- 2 yljcarbonyﬁamlnn?4%giroxycycFohgké)r%(eacgi%ro%l/I%na%id we

- (behzyl oxy) hfldrocﬂndardn“eo 2, 6-di net hoxy-1,1':2"',1"-ter phenyl-4'-carboxyl ate

|ntheformof I _e

Met hyl 4" - chl or(ﬁg{3 f@’%? n(g Cﬁlqr%%’ﬁncg?tﬁglﬁ 913”}‘“%]%" pox¥}ﬁhen D723 b'pyi‘dm_

t er phenyl-4' - cé’ﬂtﬂ@ﬂWO&VIEmlA@}@wldhm@n@Qﬁer“@lé@é@XQIIO&WP@%‘ O aI kyI ation steps
described in e an t@arding from1. 759 (3.58
ol ) of et hyl)ﬁg@ Eh!éro?i@f%n%et@y@nﬁ?oﬁ%‘%&igﬂ&#éﬁy!}% @rd.1 ng (

d| met hoxy- 1, 1" diethyiphesy mﬁww casagyBRIN @/ cloRgxanscabexgisacity of net hyl

4" -chipro- 3" 43hydroch!orlde

A R L A
4" - Chl oro- 3" r 3y délrmwammdy@lbﬁé;ﬁ@nmb&yﬁeahm hedrookiyrds 1': 2", 1" -terphenyl-

it L SO DOV 0 R0l 4 ol NG 9 LIS IEL D ST RRLRRS L RsAr o 17
- chl or 0- 3" [ 3rfethyiptichyl)anitiined-ploapwaylia2inG,- dinmeﬁhyipmycadgndamd hydrochlerniggheny 1- 4

‘- C oxyl ate

aﬁ;ro 3" 13'1(({1;§|{r‘3?|11l'61rlo nzé)@i)rﬂgtgglamlr]o arogmaz phenﬁlé5 %cf,lor%S 1" -t er pheny1- 4°
-car boxyl i c acfI@brophamﬁpyr@rnﬁwﬂcabmmﬂhhw)@@lql’@xanﬁcéfhﬁlxbﬂICEﬁQ-% Mp. (O = 230.
20 10. 6.
3-f({4"-Chl orohléd O%hl%rcgerreth | am no[) propoxyl- 2, 6-di rreth "-terphen
y1-4" - yl) cdr bonh{iFréhrienc-l fﬁ?ﬁ%éﬁﬂ%ﬂ@ﬁ’@%&@@”ﬁ%r 3(91‘?“6\9 WUHRi(EPZ?hl ny
(0.87 mml ) of 1 GRbyridh- @yﬁ@irbléﬂ: ko éﬂo'ﬁaﬁégaﬁ&aﬁ?oxm&d Ajdrééhigrleor 0- 3" - [ 3-
25 (di met hyl am no pr opoxy] - 2, 6-di rret hoxy-1, , 1"-terphenyl-4'-carboxylic
acid in 7 nL of anhydrous THF and stir the reactlon 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 rrg (0.74
nol ) of racemi ¢ 3-am no-4-nethyl pentanoic acid in a mxture of 4 nL of THF



1H NMR (ppm d6-DVBO, 400 MHz): 8.3 (d, 1H); 7.75 (d, 1H); 7.7 (s, 1H); 7.2
(m 3H); 56.7 (m 2H); 6.55 (d, 21-0; 41(q 1H) 3.8 (t, 2H); 3.5 (s, 6H);
2.45 (m 4H); 2.3 (s, 611) 1.8 (m 3H); 29.9 9 (d, 61-1).

"Exanpl e11: 3- (([ 5- (4- Chl or o- 343- (di met hyl ani no) pr opoxy] pheny11- 6- ( 2-

net hyl phenyQpyri di n- 3-yl i car bonyl } ani no) - 4- et hy!| E)ent anoic acid

_hydr ochl ori de” 168({Beldrepioona-[2¢Jimethyrmingpreppxylphenyl}-5-(2-chloro-5-

5r 3- (benzyl oxy th@pyﬁécgtm I2-4eaf boxyl ate
Stir a soluti o)rwef)%ﬁ i@@?@%ﬁc&é@nﬁ}gﬁﬂm ¢

5- i odo-6- oxo- 1,"8dgchPa¢®pyri di ne-3- 15 carboxylate and 6.42 g (18.64 mmol)

of 243-(benzyl qxq[‘s {é{@k&:méﬂ@mmbmfﬂaoﬁy]ar&hwpmwamhyéxhwpseraﬂ)dym@hor ol ane

in a mxture of of EtOH and 120 niL
of a saturated Vﬁﬁﬁfgw&bawqiﬁn%e@%ﬁa&e@wfa&giiygrorﬁ%;?nb%s under argon, then
add 662 ng of RBd(BRIIhbrasd3dimetHylaminaacporyiptEnyl-&r@-dtoro-$-h 30 min at

90C. After conce tio he resi due
obtained in a ﬂ)ew enly pyrpd[b%éf]%?H%@B%M%zﬁg@Bb%k@gﬂaagF%ﬁd Extract the
aqueous phase dgdiocghifiden 100 nlL of DCM conbi ne the organi ¢ phases, dry
over 504, filyt IH?d»tth t he
resi dll\J/g obt af ned@[g Q%ﬂ‘o‘f&ﬁ‘{@é’\{h!‘r@&@%ﬂﬁ@ ?%%’?ﬁ%%mm&géﬁﬂ gl:] v?n %Gh a DCM /
met hah®l gr adi é’HPerdl'%%YBCQFBOW)?M”WMﬁ@”GC %g@f Cc%ﬁéyﬁfor 5‘[}1 9R under
r2 gduced pr eSﬁUVSG(T{[SiS{QJm@rcf-B [BJ(tﬁrrk@ﬁ'laﬂM@o pl‘bp@xﬁﬁ%ym@aﬂhﬁdro-ﬁs et her

m xture, then ter

9 f t hyl
5- 13- (benzyl oxyj& ﬂD'&%ﬂV@MHHbeH aréo:yﬁgmino% S%HIE)N%%%@ bﬁgjag%ca?ngylnzt ey
in the form of hadioehigadsol id. Yield = 40% Mp. (C: 190 3011. 2.
Met hyl 513- (b | in-2-
f{t r?/f | uor E)rrgtn ﬁgﬁ{@:{%“ r&Q [9(8 R}Qﬁ&@nﬁgm‘goxﬂphen}( %I né T%th¥ ﬁgenn%)tpﬁroagm 2
descriped in ey&mjb@nyal}ammcz:)@mqhﬁﬁ@wercaﬂ}ﬂxalIG@@I@V@E}DG@ fiffol ) of
met hyl 5[ 3- (anZY(l{[@({X)chI%T&Bl[Qf &%ﬁ@}éﬂm@)p@p@xﬂp&lﬁl}@(ﬁﬂdﬁwémdl ne- 3- car boxyl a

E)gt gln g ?56 g off yﬁ@g(mhenyl)pyndlr? 2- ylﬁcarbonyl}ammoﬁcioﬁexanecgrggwhg ac%hydrI de, we

543- (benzyl oxy)hydroe:hlbﬂdie)phenyl] 6-{[(trifluoronethyl)sul phonyl | oxy}nicotina

t the f f e
5e[gn(beﬁzyﬁg)?ﬁ@@qgﬁr‘ﬂo gﬁ%ﬁgT%thgla?@'(r?éfoﬁ%mﬁ@nw 2c(:(])—]ticfrnate 5According to
the n26hod desdcirmdibgphenybrentyh é-yllcafborsstl}@ﬂ’tmmgvchh@mrﬁcsrtﬁxr@69@ mrol ) of

nmet hyl

5-[ 3- (benzyl oxy cﬁ or ophen triflugro h l.] o nlcotln
ettt LM DN e
1.26 g of neth | WERT-2-yllcarbon l}ammo cyclohexanecarboxyilc acid hydrochloride _
g{lbglnéyl_og)éz% %10%2(1[82{2 nlorg % (éy r(nethnE\leo I;l%%gxwe%%l ”&trﬁewaQ%/[)p% Qf oil.
Met hyb§44- chl onfles3Bény(idmires)imepant-Aejaproyixgdip hetydderBie( 2-

t hyl ph I t
Ceps hoceri bod CR-B3hRe s 0 aBaREM RGPk R AFP SRR A B AL °F
g (2.84 mmmol) qﬂcarb@dy%h%ﬁt@%%émmfhmﬁam%ﬂfﬂl hbb@ﬁéﬂ@r@]e
6- ( 2- net hyl 43-
(el met by ﬁmpﬂﬁﬁ‘g,(# gh'cﬁ%@ﬁ@ Tj'm%ﬁ* G e R U U
oil. Yield = 68Uz qwl}gmino)cyc ohexaneoarboxyhc acid hy rochloride

3- (044, Cnl h I di
3y car bony T ‘n‘%*)“'é% ?ﬁ?ﬁ‘%";?%ﬂ”ﬁ“%@i@ﬁ?ﬁ?ﬁﬁ@%ﬂ hocordi ng to |

the saponl fi catiedny Ry RIEIED FOFCRROSASI%s 1.7 and
10.6 respectlveﬁ Nrochbadd ing from 835 ng (1.90 mol ) of nethyl

5-{4-chl or o- 3 . .

25( di met hyl ahi Ho(f BHAHI B T e AN RRIRI PRSI B Cdliosfe and 258 g
(1.97 mmol) of nﬁeamﬂpﬁ@yspy&mmb—ylﬁ}cammdy%bpmmcam@hexmbdrbomm@@tdai n 130 ng of
3-({[5:{4- chloro 31 ,

(di me??nyl am no) ES?FSEB@QW phenyl1- 6- ( 2- et hyl phenyOpErl di n- 3-yl ] carbonyl | am no
) - 4- met hyl pentigfi6+{é-chbrat3fi§-(tivetilytanioepioportehdrgarthyaredide solid. Yiel d
a 61?[)]0\//?5%0 M48 0( SI)EPZ% h);lhé'?e&g' yrﬁﬁplé_‘yﬂ'ghg%N?Qﬂnm)@%%he%h‘écab@%ﬁm a'dld\"VR( ((jppTH)

7.3 (d, 1H) 7. hsdreghlondg: 7.15 (m 4H); 4.25 (m 1H); 3.8 (t, 2H); 2.65 (t,
2H); 2.45 (s, 6H) 1.95 (s, 3H); 1.85 (m 5H);-0.90 (d, 6H). 35 53
(conpound No. 43) 12.1. 2-iodo-5-nitrophenol 5Add dropw se, a solution of
+20.7 g (300 mol) of sodiumnitrite (NaNG2) in 100 nmL of water to a
solution of 30.81 g (200 nmol) of 2-am no-5-nitrophenol in a mxture of 500
mL of sul phuric acid at 30 wt. % and 500 nL of DMSO cooled to 5C,

mai ntai ning the tenperature at 5C. After 30 min at 5C, add dropwise a



10 for 2 h, distribute the reaction mxture in 2 L of a mxture of

et her/aqueous solution at 10 wt.% of sog4um bisulphite 1:1. Extract the
-agueous phase again with 200 nmL of ether, conbine the organic phases and
wash with 3 x 1 L of water, then dry over Na2SO4. After concentration under

reduced pressurggadichicto. bfrﬁ (ARSI R0pR Aok Bid behidisls. col um

‘chr omat ogr aphy radient fromO to 10%
of EtOAc. 15Af tf@pm@a%&ﬁwdarh?dncarha@ﬂ}aﬂém)@é%ofﬁﬁé@%ﬁ@f@xy%@%t ain 39.8 g of
2-i0do-5-nitro g@@mohd\atheformof a brown solid. Yleld:75%l\/lp(C) =

150 2012.2. 2- 4-ni be Acc t met hod
described in exa@%ﬂé‘ Efé\ilg 31{%2%’9%%*‘5'%?@“’ ag! r{% 0'2)‘%[};

i odo- 55ni t r opheirodthapicerd/l) Byrrﬂm(awcﬁbmm}la)nmf)cmmexéndnamyim acite obtain 25.2
g of 2- (benzylhgé h@in& 0do- 4-ni trobenzene in the formof oil. 25Yield = 90%
12.3. 2-(benzyl YA tro- 1-(trifluoronethyl)benzene Add 10.4 niL (70.18

mmol ) of trifl udl{[éfféfch@rq—&[ﬁﬁré:hmgtrwhnamépmowlmwﬂrﬁe(&ﬁydmx@@ g 30 (70.2
mmol ) of anhydr 4] ) of anhydrous
Qul and 19,17 ¢'( 3" R e e o) 07 e o
anhydr ous NNP ¥A@chHedde t he reaction mixture for 18 h at 45C under argon.

Di strigpute theﬁ(qsq%moﬂps% (dﬂhethglaﬂnudo)pﬁopaxyl}pﬁerm}ise(mlmﬂwmmxture t hen

S URUEICOR ) CRTRIRS i o AT TR T

352- (benzyl oxy hydronhibridee 1- (tri f |l uor onet hyl ) benzene in the formof oil.

Yield = 94%_5 | 1
(oo ol ) ot A- bt DPRBHh 0¥yt cgwopag@a{e%ggg% r%@tﬂ*rl 198eAttlickdr-1 9
2- (benzyl oxy) - 5yl)mmdmﬂﬂy]earbpmylmmmeygw ylima%bqucfmr@ OH, 10 nL
of Acgkl and .10Q. k. {@fchm%-@[e, (oﬁnéﬂnwan% 5robb>a,];sm9!}15qe Eﬂéhél‘i'nwtﬁ-l Yy@epousl y at

70C for 20 mnutes., After L_' z} HfY t|on m xture to
a nmixture of 30BPYHdI rb?‘y'écf%lé?“y%@ f"I!’C'S e’éanfﬁf‘rGP’&f'@@CQ QIR S?Utl on of
Na2CC3. After nqqsr{alchlbrdag{s glirthethglaniitpagoedpienphsse-cagad-B- Wi t h 2x100 L

o e o SRR PSR AR LR A B Rhcter . 01y over

cal ci um chl ori 88 pressure BGr fy the residue
obt ai ned by 10ydbtfilerdegel col urm chromat ography, eluting with a pentane /
EL 0Acy@r ad! ent 4 [ o, Brd - éé%ﬁog& s g&ﬁmetr@fatn%%)ﬁ%%ﬁﬂf)ﬁ@y!}@ B mERANCced

pressure, we ob % uor one hylYaniline in
the form of oi B.3-Ripyligin-g glg%bpgiliarguno Jeyclo exanecarboxyhc acid hydrochloride

2- (benzvl oxys) - 4= {(@-@411:13401(013 [3- dd#ﬁétﬂ?lﬁhhﬂ)br’@@@wr%nﬂ%ﬁmméi@ylr&hbrﬁ/l}@yrmﬁt-mOd

d bed _
bonryl oxy} n46?59%@%@%%Wﬁ&yﬂgﬁﬁ>§ﬁﬁg?rﬁaxym\%@°®6} Ai0sTRRge of
2- (benzyl oxw) - 4-{j(©4b-ctiorot 3-[3-(dirneth gamiroyprpbexyierayi-8- Ehmtlﬁyjphamﬁ] -3il. 90

Yi el d,= 70% 12 f3- v, | 0
e 10 12y b (RPN AL LR S I sl onL o actd
mol ) of 2-  2Bydrb@nerideoxy) - 4-i odo- 1- (trlfl uor onet hbeenzene 11.1 nmL (22.2

mmoy) O Moo 3@2@ rRetfiPBinln %rohém H{;I?Bl(‘se'PrRIQtrﬁ th¥e1 bt ai n

4.95 g of [3-(b zy 0X uor o ehyl ] boronic aC|d In the

formof oil. YPgpgd- W%qg@o—ﬁy!};zarq%ylmmo cyclohexanecarboxyllc acid hydrochloride

2 13- ((jbenz%/I.Oﬁj{ ﬁtit{ﬁmérfolygrrﬁ@@plgy,lﬁwq_l’g {54@?;5_(3%{34)%/“ di Pe 2- Zaggoxyl ate
ccording to the net hod descri e starting from g

(16. P%mol ) of (qethyls WVBR%VJQ’S(‘W?P?VF)&U"EEOHH hypphenyl i boroni ¢ aci d and

3.88 g (16.72 l*Bon@lﬂarﬁiﬁb}&)jd:lol@exahécufboﬁdib&édlﬁowﬁmmodd@e 2-carboxyl ate, we

ggt ?Ir |nf ﬁug?o?remggkn[grﬁ'f logo ﬁi@f@%@ﬁ%?%@@%ﬂ%ﬁ?ﬂwr 346 in the formof a

white solid. VYelebadprerybdyidip2{arbodZlanbizo)iR4-8imethylpentanoic acid

Met hyl 643- (ben@yc,r%ﬂgndA (trifluoronethyl)pkenyll-5-(2-nethyl phenyl)pyridine
-2- carboxyl at ceordi ng to the triflate/ Suzuki coupling st eps descri bed
in ex3Enpl es 4. H{EnH-digoreBddmetndapinodirapesivinpenybml{2-c88rgS{ 10. 9 nmmol ) of

nmet hyl 643-(be
(tri 1 uoromet h »wa ﬁd%fﬁ?*. P ey Tl Og?zansﬁ%fb“%w f1s
mmol ) of 2- ne I?Iboronlc acid, we obtain 4.63 g of nethyl

643- ( benzyl oxy) - 4-
(trifluoromethyl)phenyl]-5-(2-nethyl phenyQpyri di ne-2-carboxylate in the
formof a white 10solid. Yield = 89% Mp.(C = 226 12.9.

Met hyl 64343- (di met hyl am no) pr opoxy1-4-(trifluoronethyl)phenyll-5-(2-

15met hyl phenyl ) pyri di ne- 2- car boxyl ate According to the
debenzyl ati on/ O al kyl ati on steps described in exanples 4.6 and 1.6
respectively, starting from2.57 g (5.38 mol) of nethyl 643-(benzyl oxy) - 4-
~(trifluoronethyl)phenyl]-5-(2-nmethyl phenyOpyri di ne-2-car boxyl ate, we obtain_



20met hyl 64343- (di et hyl am no) propoxy] -4-(trifl uoronet hyl)phenyl]-5-(2-

nmet hyl phenyl ) pyri di ne- 2- car boxyl ate in éé’ne formof a white solid. Yield =
89% M p. (C) = 142 2512.10.

24{1- 643-f 3- (Di net hyl am no) pr opoxyl -4-(trifl uoronet hyl ) phenyll-5-(2-

met hyl phenyl ) pyri di n-2-yllcarbonyl | am nol adanmant ane- 2-car boxylic acid
_hydrochl ori d& Acﬂ[@rﬁiﬂlﬁg-ﬁt{éﬂ“lhéo@a{wmﬁﬂwm'WP%B%Y]@@%’@I?D@T ng steps
described in e%ﬁ&ﬂ%lgﬁenjyl)Eyraﬂﬂ-zlyu%aﬂbaﬁjq}%@ﬁihd)@izd{orsetxaﬁédaﬁgj‘xpmﬁaiﬁ& ng(1.19 .
mol ) of met hyl 6-[ 3-1 3- .

30( di met hyl ani AYABIBEXS] - 4- (tri f1 uor omet hyl ) phenyl ] - 5- ( 2- et hyl phenyl ) pyr i
di ne- 2- car bexyl-@ee4antbr@3434@metyRiminaiploporf]phenyl}-5-(2,4-

2. (1169315 (ai ROVl WORAT BEo P rpPEmPRIGeBh e teBc prids .

met hyl phenyQpy rhydioghrigid | car bonyl | am no) adanmant ane- 2- car boxyl i ¢ aci d

hydrochl ori dg’ i f i | o) frso558 =231 M =
CA6HAOR3NB04" = 12%@@%%@@%@&%%%@8%@ hﬁé’? Sﬂé%,ﬁe/%’%%ﬁ%‘ﬁ?’”%@o (s,
1H): 8.10 (d, Miarbgnyisming)-4144flugrogesighexanggerboxylisadighiydseghlontge g (g, 1H);
3.90 (m 2H)a 3 Qf-faBhickbis-[32diftHyfamifdibropdx@Bhdr)-Riethydaimof-By(27H) ; 1. 90

, 3H); 1.65 7H) . L : .
E%SExarrﬂl_%e-ls: 1-{ Ef?n%hﬂ% swRyidin Z-yisarBeny I3 mine )oY E e ARFC AR RAF B8hoxy] pheny 1} - 2
, 3' - bi pyridi n-Hgdroghipfiés bonyl | am no} cycl ohexane carboxylic acid

hydr ochl ori de (¢ un ) . o AL
6-1. 3-( benzvl ox&?t)ifé%acﬁ#o(g?'\%ﬂ%Zﬁb‘f%géh%%p%%é%éﬁ%}r& %ycf-loi? ?? 2- di oxabor ol an-
2-yl ) pyri di ne- Zompbeny)patidin-2stlcarbanylsiming)eyrlatfexanesartpviigastid of net hyl

613- (benzyl oxy ) 4r %H!loﬁﬂﬁphe”yl] - 5-

{[(trifluor orretrw ICS su P onyl j Qxy_LL_Ip ri dine-2-carboxyl étffg]?nd%. 78 g(11 mmol) of
15 4,454"  4'* 5 15({I§-{4shlose-BdAnedimpYLYRMINQ)BToPeX PRI RSOV ¥PARe in 50 nL of
anhydrous 1, 4- dh&xafpheky)horidih-2-Wibarioenyphihd JogrlonekBnasagmixylit dubh add 2. 93 ¢
(30 mmol ) of anh drgius ot assi um acetate and 0.37 g (0.45 nmol) of
PdC12(dppf) andYH®SPOPRR reaction mixture for 26 h at 80. Then distribute
t he reacti on= mx{(Bré-dntord-043(dimefhyEndAe)pmpoxrdpieny}i-RRe(dilaoromefhthe or gani ¢
phase over Na2 i Lter, : ' RIS dombgesur e.
Puri fﬁ 20 the%$§2¥1@géé'ggt%ﬁ%%ﬁ@%ﬁ@%ﬁrﬁ%eé{?gﬁy onﬁcaéf(?ﬁlﬁga col um,

el uti 8 with a cycl ohexane / EtOAc gradient fromO to 20% of EtOAc. After
concentration umcdetordechecwith firee Bwenton, Wee obhpdunds. o agnefal fertwa (1) can be

6- [ 3- (benzyl oxy) - 4-chl oroph r5-(4 -t et -1, 3, 2-

di oxabor olp\é?ﬂaﬁg‘%/@iﬁ?ﬁj"(ﬁ Loet!%%?@%&Jﬁjog%%na?%()\?’n&toh@ ";' gr m 0 lI'a wax. Yield = 67%
25 13.2. Methyl

2' 43- (benzyl oxy) - 4- chl or ophen - 3= - ' s/ i.fi.ne- B - | gt e
Stir a sol ulﬁ‘?rbn'%oﬁh%gﬁ%ﬁﬁ fofn%%"%ﬁn%f@r@fm %mé’flﬁyf( toBraflisnE " firoGeH P!
643- ( henz yémrsyantd actakmmogtbienyd] a Group of formula -CR;- as defined with reference to the

o' (2 5a imoPpons et i SOEIRT R kR om Al Defeg® pogHl BRSO

of water foeralibhativéiyt ¥sreprrdents aa ganornt bem, addreptesestssa valrgoen34tany e, 82

mol ) of K2003 and 61 (Q.05 1) _.0f  Pd(PRPh3) 4 _the { oN
Y T R T SR L L e e
of EtOAC a@stedéhisrh ofirdyeh Reom Dhgn Weeceor ganyiout phassagey 8), aNaRBY refactieresf,  and
t hen concentrate_under reduc ressure. Purify th esj . 350 i n on a
sili céocolﬁﬂﬁ'm,S@?@?ﬁ n§/Ri t hcagaqg%éjl oféxafie/ @I%ﬁ@mbr 24l eneg??%g% OQE"%H 20% of

Et Oﬁci éf tt&gakmmgﬁéﬁwmlsgﬂn@@dwdiur@@mm[@d(amgﬁg beyeanethe mbaippudd 6f fgmofa

met hy -1 3- . o ,
(benzyl oxﬁ%nﬁwﬁ?ﬂe&? 5oHeAYET 2ns Emheiases 20ms4s) 2 & HaTEe L QUG CIE 7 t he
form of Oighron¥d 8tid oF fdB¥ia 8X), Whefe GWeidpydsents a benzyl group optionally substituted
3-chl oro-2144- chl or o- 343- (di et hyl am no) gr 0 oxgl heu%ll- 2, 31:-bi E%ri he-61-
car boxy| atehEReSreRgiosY BrRYPaBdR PISSENEYIR ?i%y? iP5 POl BaPIPed i n
exanphes 4.8 ja8dolefit SQPPACH INGILthyFbAArhiBE (DMPTEBE QerBerbflird 6f abmit)oset.

met hyl 2" 13- (ben_zyl oxy) - 4- _ L , :

chl or ophe s reactighl rsrpits regiassiesiiya sHbsdtugan ebiupsian hvdh REPRRResY AUAISH By of
nmet hyl 3- gﬁfél&vr 'o%ﬂ:ﬁ{\?‘ﬂl?m or o- 343- (di net hyl am i no) pr opoxy] pheny11- 2

, 31-bi pyri'di ne-61-ca rboxylate in the formof oil. 10 Yield = 37%13. 4.
14113- Chl or o- 2 Tha Qi fencgoBaBeqranarddHy I His WEDFeapaied Bifefigring 9{%—%‘?%3% din-
61- yl)carbonyl | am no} cycl ohexane carboxylic acid hydrochl oride

15According to the saponification/peptide coupling steps described in
exanples 1.7 and 1.8 respectively, starting from 130 ng (0.28 mmol ) of

met hyl 3-chl oro-2'-{4-chl oro-343-

(di met hyl am no) propoxyl pheny11- 2, 31- bi pyri di ne-61-carboxyl ate and 44 ny



3.15 (m 2H); 2.80 (d, 6H); 2.20 (m 4H) 1.80 (t, 2H); 1.70-1.2 (m 6H).
Exanpl e 14:

(3S)-3-({{6-{4-chl oro-343-(di met hyl am no)propoxy] phenyl1-5-(2-chl or o- 5-

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

hydr ochl ortritkeorgngthangsuiptniie. (T, in stage (i), by means of trifluoromethanesulphonic

14, 1. Met hy, I ( V. oxyl 1}.-5- (2-chl oro- 5-
met hyl phenér@;gylfqeglmgé- r_egér?f 5 &IEFE%S% slélg gggrl y?apmlpé (fﬁg)ng"d}m % dofiehil sith s
debenzyl atdlmmlha;nbabcwtcsglepﬁwaj@:smaubé@ffmelae(vw es 4.6 and 1.6
gfgp?ggln\zl;: gxy)sfl'% IIrLl[l ocr)%g) Zsﬁpl‘%gle%lgr%up thus gbtalned makes it possible, owing to

chl or 035- rist ﬂeyb’twhte.ntpplpyodtmenm Stagariipxiyé aveleusvd obtaioighdPalagivh coupling
6-{4-chl Orrgac?ho%%T eﬁg

(di net hyl ani no) pr opo Ig,ff pheny1l}-5-(2-chl oro-5-net hyl phenyl ) pyri di ne- 2- car box
ylate in t-he fosnthero$UZUKl b¥tveded comfdUnd (VII) and a boronic acid or ester of respective

514. 2. (38) % oro 343- (di met hyl am no) pr opoxy] phenyl11-5-( 2- chl or o-
5- net hyl p "n 2-yli carbonyl } am no) - 4- net hyl pentanOi c acid

hydr ochl ori de Accor d| ng to the saponification/ peptide coupling steps
described in exanples 1.7 and 9 respgcgngy startingfronB85 ng(0.84
nmmol ) of 6-{4-chloro-3-[3- 10

(di met hyl am no) pr opoxy] phenyl }-5-(2-chl orb-5 rret hyl phenyl ) pyri di ne 2- car box

}c’:Lgtnel@” %ﬁ%ﬁ%ﬁé&gﬁ%&&tt%lc(%%un% gg]fgﬁaﬁu \YathgrétucnO' %d%h;g) in the

(39)-3- ({P&SPZICQ: lof erb@sg[sBelf dsrr@tds)%Iuafnme)ppatepchfpaenwér}t-@ch as DMF, at a
(2-chl or oy eﬁ?] fvd phaypayl ) pyridi n-2-yli carbonyl } am no) - 4- met hyl pent anoi ¢
acid hydrochloride in the formof white powder. 15Yield =67% M p. (C) = 157
[a] D22 = -18; et STULE, NesbrerM coGBOHBEC\NINBGshd= 5T 1; argMﬂquty!sEe]ﬁane or 1H

7 a0 7 15901 sey i ol aglelih ket St g B & s

2H); B 75'061518 6Ifu )2. 5r5ﬂ(tof 2H) ; deriggsive d, oBHp@uammmr mdh)s) suck. & (1, 12H)

1 oo M belaycBoBRad ot A ARALANARI ko AR B dichigride [PACL(dppr)

di met hyl pRethghpgelient such g3 i é@@@ﬁ)ﬁlt]adwn@)auyebb%fanecar bOxyI ic acid

gyﬁgogggg;;?gxy,?g% ch (‘g;p%% % 592?5&% g‘%@%% dff)\{]@ €‘%épyrl ifeSuch as 2-

30Accor di Rgra Fémph@ lﬁéﬁlb’@sﬁm icoesdalytic @"R@Imloéa4ah5$pfﬁwsnmh MIEIdlmgthyl-

ef f ecpd t e I n 5-
{[(tril(fﬁl U%Igoaﬂrr\i yps 'Péﬁsc?n“yﬂlb)%aﬁy eﬁ‘?re %‘y‘ é’% ca&rgb%(XI ‘gt%% d 4f§ ZI%E 2()6%}
ol ) of Such- asntnﬁﬂIbynmwamﬁooa]dmaﬂ@daumI 3P (ObB0 wipaoh tmeh;uch as

6-[ 3- (ben ?c fz .
(2, 4- di e [y eart y RRRETY ?:"%Pg%ufhlaét%m? A2 RS TP 35vield = 90%
15. 2. We thus obtam compound (VI).

6- { 4- Chl or 0- 343- (di net hyl am no) pr opoxyl pheny11-5- (2, 4-di net hyl pheny) pyri di n
e2-car boxylic acid hydrochloride 59 According to the

debersdyl at i on/Ateahdtivelyt inotesdpting fcombu%o’stoerpsiac{e@)cwmad( and eXeasppd st 4. 6,
é4g_ ?Bgn:zlcyalz%én;ﬁ%ﬁ%t L [Jyrep%sgrrﬂts'an dro en ggom agﬁlibginwcl)r)\ a%fd 'F%t Qr%lmine

4- chl or opftenyaf alleridivdlydi eed hybplesaytGyitibgémetodr aad Dasylesttts awRogpNARN 659

D or o 435 de et vy Flsrens 5: 55 SUPBHIR, o1 () 26 kdn® 1 1BRARANTRY i ne- 2

- car boxyland Aatamdpéchicliharbrdeinencit heinkptHa efdedomint¥idedtdn=of 79 ¥dd A3and

ioél? " %ﬂhﬁﬁ‘ré%%g Pi g‘?rﬁEgZ‘m WVE]%I%?E ﬁﬁ?@?é%ﬂ%% ;gﬁegér boxylic acid

hydr oc hI oride M\m@balsmg firsx reb@ionelf edSUZERT typedstahe BXPNRhe BorBnicRRREAdE

I d.b
o)) of & A EHPOTBSInY SeEaMRar NP R ] Braspti f) BrsFepLy! s fpipasn atom Q

d| rret hyI pl‘rmerryémbbhI:ﬂteﬁtﬁe&oﬁﬁhbﬁ@%r‘ds@n@%ﬁb Batal s Binenhtd? aafladids d@wé@re79

cl ohexane- rboxylic acid | eads to 160
1- ({ [ 6- {jugmﬁa%g(%%[% and of a base sucﬁl as caesmm carbonate, in a solvent such as DIVIF

35  at a temperature of 90°C. Then a second reaction of the SUZUK! type is carried out
(stage (v}) between the boronic ester (XII) or the boronic acid (IX) and compound (X), in



(di met hyl am no) propoxy] pheny1) - 5- (2, 4- di net hyl phenyl ) pyri di n- 2-

yl ] car bonyl | am no) cycl ohexanecar boxyl i cpaci d hydrochl oride in the form of

‘white powder. Yield = 38% Mp.(C = 158 20 M = C32H38CI N304 = 563.; MtH =
564 1H NMR (ppm d6-DMSO, 400 MHz): 12.45 (s, 1H); 10.40 (s, 1H); 8.45 (s,
1H); 8. 05 the preidence &t 9Batattic Brjaunt ofd phlthdiubiierivati?d sich aslPYPPh, L 2nl of a2H) ;

2.75 (s, - .10 (d, AH);: 7.05 (d, 1H): 3.90 . .3.20 (t, i 2.70
(s, 6|(—|) : e 5(“5*,% aﬁﬁ%ﬁ?ﬁ‘ﬁ%‘?%@?‘?‘?fw a4%§'2€ﬂ1.8§%1 eé TB“@?H%—? ai@fﬁeereft{re fﬁ)t’?) C.

1. 75- 1. 30 WethusH)htai2 Sompeumal @&I1No. 16:

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

di met hyl phenyQpyri di n-2-yl ] car bonyl } am no) - 4, 4- di net hyl pent anoi ¢ acid

hydr ochl ori de (menmplectmﬂl diothe 1ghEnoBAMeta df Bre &@n@dl@drm’tfbﬂﬁJEQQQQerE&ohn

gx? i Lﬁl grtdlﬁ'gﬁéd d%n ggbtﬁﬂ'@%" 5 g%‘g’ %3% ! 95%“{% BSIUFB or h))drogen chloride

di net hyl pmnw;)rplycwlo[smgezw;)aédmxwhs:c@q:o@nwﬂaroﬂﬁmbw) de and 412 ng (2.05
mol ) of tertbutyl (3S)-3-am no-4, 4-dinethyl pentanoate (J. Org. Chem, 1999,
64, 6411-6417) |eads to 830 ny of

g gg) 3- g {|[6h{ 4-'I'|¢1)b|nw0m§3ﬂ:3ﬂﬁf®rdmih-?lﬁma@@)(ﬁi)@ﬁﬁ)bﬂ:ﬁﬂﬂléﬂb%% |5-P ( 2{ 4- »
| en ridln- roon a nme rent anol ¢ aci
hydr (r)nghl )(;r Pde ?/n & kY 'I\{ '%/\/ﬂfi{:%mﬁ%‘x‘d‘f w) “‘?Efb?(fhb”’?@%e” VR1 {l-4-8) inthg 30
([ng%IVEO- 5 ﬁg%s@nee Qf %; w%@iﬁbrdﬁh% &&%Fﬂ.ﬁzi:ﬁl d(\jd3éhfbsru.n565rboﬁéﬁg| aﬂfﬁﬁfa %bi%ﬁ?’rg&n@gm)
5 7.10 (dSOWept S“)éh Q%%(“@:q a&ﬂ-ﬁem%qéégre(tfﬁ“g’%%éo%ds@o?g; éLﬂh)a,S@@ Q0 (t, 1W 3.65
(m 2H) 2. 95 (mpr BHMITRUSOBWreabld)r bedwdénh 6cﬁlﬂpode)(V) %n@@n(adﬁ)ho{ldﬁ)forrﬂulléo (Ng
e

v 101 oo B W iairuseants ot Fihapenspahio SiborPlaznBr b (BHARY 19 5, 31-

10bi py$ i diarvatilytyGuasno i weak pajabiciebexemnes FERRYFE ¢ & beroby d6i06ktIsaeh de

(conpound . 65 7.1 t hyl

713- ( benz?FNg’%Egﬂ%’%fPﬁ%?W enyl ] -3, 5-di chl or o- 2, 31- bi pyri di ne- 61- car boxyl at e
"15According to the nethod described in exanple 13. 2, Suzuki-Myaura coupling
g{ ;eghgﬁzgﬁg;\i)ﬁl cgm 8}‘“?.) grf_WT]ul%(E?Llsn%gn §apomf’ed in stage (viii), by means of a

t et r anet hytterly 3r)citgaih|@xlzdser elicn-=2- mssfdnnnaycﬂomae bmxyl bter/aithahob Snikilids Mol )

gf [ g:%tﬁ;g;‘é'n§§gy?cg 2{: qufqréfeg%t}%%\y (%‘Ie) Shea?ed3 ur%er reflux, Pcy give, after acidification

di chl or o- @iti3a-sbibopy ecidisner 64 1 aybaxiibas acit (HCheohgommefllipi | . 20 Yield = 65%
17. 2. ¢ ¢ , ,

Met hyl 3, 5- di chl'GF6-B° SFPEH| 187 B=SPH- I AnHRR: HHP AT RS BILEL BRI DA Rt %31

bi pyri di n@et@’eenaﬁlaodyzﬁme 25Accor di ng to the debenzyl ati on/ O al kyl ati on

(6 D oy of - AetoR e BBRS s byrce U B RE R cayrppusd 21 =hd mings & 9
gl g h:jibsr ﬁl farrBUIadilpwtf*él mes&ceq&rab@oanag egenes it & aar&oﬁ/mnﬂéam fobi), N-
| C
3-[3- (di n@{l_ﬁﬁeaﬁ%ﬁﬁ}f%?’é’ﬁﬁw imgipminemetitenalNamsty sreteaiaidiymat e in t he

1;0; F1( gf SQtBﬂ‘afriltliﬂr@:bcdatE 58¥830) 1322 ?fd[ dttmeti?ylamlno propyl-N'- ethylh ca]r_bodétmédf bi
c oro i me am no) pr opox en i pyr
i di n61- yC&:ygf%&ﬁi/ﬁfZ@bﬁo?@bﬂ%@&é‘ﬁe‘?;ra?’%x%s?cs‘-&él % h\&ﬂ %@W@Pyl YAFESr di ng
to the se(mm.)‘ maun Qrbdfarp@:%fllcﬂgo!(i@ﬂRiulcﬁ%ssDﬁ’lpsatd%éﬁhr!eh%rétﬁ'reeléﬁﬁ@lt@%el 7
veI tarting from1.8 g (3,62 mmol) of neth

and i% res ?

Chmx;mpo?l ?gf fewpl(g@él g?qprdmg to the present invention.
(d| met hyl am no) propoxyl pheny11-2, 31- bi pyri di ne- 61- car boxyl ate and 472 ny
(3.3 nmol ) of 2-am nocycl ohexane-2-carboxylic acid, we obtain 1.12 g of
1-f f (3, 5- di chl 6N 2 depcEhesoing Synms's@éth@@wm@@nvames (IX) and (X1},
no) pr opoxyl pheny11- 2, 3 -bipyrid i n-61-
yCcar bonyl j am no} cycl ohexanecar boxylic acid hydrochloride in the form of
white powder. -Yinglcgsewhend\Ff:C) = 165 5 M C29H31C13N404 = 604; M+H = 605
1H N&R (ppm Cb6A ) 5 4 v (39 (e, J1H) ;
i Tl RYB- 0GR sy B obieribilo, fho (ggfrn%llqﬁ'@aﬂygo&?ft),afz ;
3.20 (m Y YEB r@acthsw arp aguequsse'mfpnm@&t) at ACEia i eFGN@nCEELSf sodium
1-(([6-( 33+4( I n ﬁ@{ﬁ/ hyelq
1H pyr azg?ﬂ]jé- 3P§p\§lﬂ gl ﬁé g& §l/ C%{E‘Q()%%Q{:ﬁ%ﬂﬁ ggyc e}%ggﬁe ?'cgfat(pled
hydr ochl ori de (conmpound No. 75) 18. 1.
Met hyl 613- (benzyl oxy) - 4- chl or opheny1] - 5-[ 2-
15(di phenyl net hyl i dene) hydr azi no] pyri di ne- 2- car boxyl ate Put2 g(4
mol ) of net hyl 6-[ 3- (benzyl oxy) - 4- chl or ophenyl ] - 5-
{[(trifluoronethyl)sul phonyl]oxy}pyridine-2-carboxylate in 10 nL of



Yield = 88% 3018. 2. Et hyl

6[ 3- (benzyl oxy) - 4- chl or opheny11-5- (3, 5-di net hyl - 1H pyrazol - 1- yQpyri di ne- 2-
car boxyl at e Put 600 ny(1.08 28

ol ) of met hyl 6- [ 3- (benzyl oxy) - 4- chl orophenyl] 512-

(dlphenylnethylldene)h drazi no ridine:- boxyl at e
of 2, 4- 3shenstifgngherRi S% Y9rgP fﬁw‘ﬁfe)c{ W'ﬁ-'a? iﬁ‘?@?ﬁ%ﬁsﬂ%ﬂ(’%om c aC| d
and 5 nL gEngA f&ﬁﬂﬁihe'n:ﬁ‘ th’rb Bedsered @pahﬁisbkﬁlch Ideaﬁotadmmmcxtmneteaﬂi(zﬂ:%ﬂnMI | e

stirring for 48 t hen cool congcent e, ynder, reduc Then
G St 1 bot Bolver U AR BN e0B0E S RLRRe of e of B Sofif Be BESRLy
aqueous s }dg,rpl opegf NaHGR;: Dr;ye,ﬁhe(m@;im;ﬁp phese-1668), NeaSed amd  with
concentra?e under reduced pressure. Puri he due opt ai ned \?élt

o ool U IMFINE I Paresae o e ean Pk Re TP R < Yo 0 o
5$% ?L lEt gﬁ?':gas(@‘fgltrﬁéth?@m&mﬁoﬁblNMPQ”&C’&FG’ @titeal, lpadsmurompored CERAIWNIAR5 g
of ethy enz

5chl or ophafigriedaction, Qf,ﬂ'tﬂ '?ﬁ?? fynetiantaan avise-fgiien by A Taindnd agent SYRY AR n
Eh{e4f (c);”m af 7(%’“'93m afl eﬁhéhﬁﬂ:l E@%}/l\%té’r!acetlc acid (AcOH) mixture, is (cj:onvertﬁd {o Tl-el- iodine N
or o- i met hyl am no) i et razo
-yl ) pyri @pfivatiye &:’éﬂilb@kwe?’&s acﬂ g%@&?ﬁ‘%rﬁﬁ’“%@% tg t he P
debengyl ati on fPs@pkYwtd @&cﬁorﬁ@ﬂomaiaf-hmageroexcﬁaa@@ eﬂeﬁedf bbméenn:omm}updd es
glg (éegnglﬂ)(;pg 4sroep?c§)peyﬂ'r:a\é?1!asnﬁm ch onde”(ﬁang%’S‘ gi %O‘(@ in" a so ven% such ag %F

CB' or Ophefmiélveébﬁdémeh BB triRbbrdgyttoyAta ziehdslafidr JaeiolySisnetharc acit @uyth as ¢iClwe

obt ai n 460

6- { 4- chl oﬁb‘ngﬁ@r?'éi?ﬁ‘é'f’lﬁ% }ani no) pr opoxy] pheny11-5- (3, 5- di met hy1- 1+ pyr azol -

- 15yl ) pyridi ne-2-carboxylic acid hydrochloride. Yield = 43% 18. 4.

1- (0-{4- Chl oro- 343 (di rret hy| anLno) pr opoxy] pheny1}-5- (3, 5-di net hyl - 1H pyrazo
| 1- yObYri di n- 2- YN§ E8§%¥MEN 1¥aTrho) cycl ohexanecar boxyl i ¢ aci d hydrochl ori de

20 According t@réte@ndmetdiodhaeacohlob@d-mdbpamm|(Hv9a) pmpt & déecniplor ngara-
ef fected bet ween 460

6-{ 4- chi oﬁ@rmmﬁvh@mafﬁa eRE %Pd%é&??ﬁéﬂé?ﬂ?i}w ghecigdine GeEG YIS o1 - 1
yOpyri di neaZpeabhrieli ¢ aci d hydrochl oride and 156 ng (1.09 nmol) of 2-

im( ?ng{clllofgreé(lane u%s Cgé Box oI tljc():ror?ig ag:d d% dte(s)cr%ég prrg/icg)Jsiy

2|5( di @@;t hy: fdrl W%@@@R?}X%& rbbﬁmclésbtér (81)%ydé mgubmg-rblaiem witto 44,4065 8l-n- f2

| Car pon am no) cycC exaneca OX C acl rochl ori t (6]

\>//vh| te povéerOCtafP% i x g‘f RIES3 é’&l g%%'sgsl\ﬁcﬁags(aggz

fa)lH gNll?S(FpéBetai@ él’QpaNbEt)alytidZarﬁ@Jr(tSof él—begia(ﬂ)ign? desniaﬁom gl)ggmc?l (asZH)
S ; S t ;

3.15 (m 2H)[Pd§H?f%’P i %g&”eé%éh E‘%Bwt @@ig (m 4H): 1.70 (s, 3H):

2.9-1.2 (m 8H)

Ex IN0191 6-{ 4- Chl 343- (di net

35met By | pheny ér[a@m{w a,puﬁ’égzq»%afyéqré%?w%&?E%rw%ﬁé%%%%ﬁ T b gt

hydr ochl Ofrivéﬁtlc(rpm%l E‘Qf\ reﬁﬂésen@a P%B-dimdthagbarpye azcipes vanplepaiddrinl e
Heat a suspenS| on of T mml) of copper cyanide and 1 g (20.7

mmol ) of MPW@Q&’@V&WPH‘% m of DMF to 135C, while stirring. Add 3.6 g

(20.7 mol) @éno@ns&&ﬁr&n@éﬂrﬁéﬂwﬂxﬁeﬁfﬂkﬂ% tHe drhe-caicabétanacby aﬂaged) inathd
mai ntain the tenperature of 135C for 18 h. g_gn add 2 %gu;fval e fi—' sfodl um

cyani de and RESHEEFE RN TEECEREE ?:th?lbﬁé%sH 2§ RY s Y
Af ter go0l i r?sol@é"ﬁségpa%lt%fneole%‘é@Cﬂé‘?l%'tﬁ/es(ﬁb@t' on of sodl um cyani de, stir

t he mxture or 1 C, then distribute it in %}% OAc /. .wat er

1: 1 ni xt ur e. Dfvedve GASHS ﬁ@n\ﬂﬁetaF?dZN% @@Gb%&'ak&‘m%’fﬂé}yd”@? §D| H&hFd Bhase
over Na2SO4 n%gu& ﬁ@tﬁ&&géﬁydégﬁi{%@ﬁalﬁé@%&‘éb@ted?MégéV)Wlheeﬂh?lﬂ -due

obt ai ned by 5| I ca ge um chr ondt ogr

, elutin
cycl ohexane/ﬁudm@ce@ta@t élﬁ}f’Cﬂrr @mp@emcngafgéw KRS, S0 %W?thé‘@ﬂ%éhi‘ PAVEYn
under reduce SeSLH{(r%’I J\@b’@@t 1@11839(!)@ mstgg@mi NQEYHFt BEdidne GRKDMht ri l e
in the formo 0|I 0%
5- ani AHpyr aztiipesrYiptasiong | ate RAT I UX 2 so$QJ\t€In<§n gfcho. 28 gDCB. 652¢mI 1P of
5-am nopyr a 5 n (74.40 mol) of boron
trifluoride ée%é?reoiﬂgﬁgm&%é’rahk%eﬁggrﬁ“inoI for 2 h. Concentrate the 20
reaction mi xReaationristege ma chetweepredative CAvd) rakdheigideheds £5YIHUE DBEPMFHed in
200 nL of EtOAc and 10 nL of a saturated aqueous solution of NaHCG3. Dry
t he organi c phase over Na2SO4 and concentrate under reduced pressure.
Purify the residue obtained by silica gel colunmm chromatography, eluting
with a cycl ohexane/ EtOAc 1:1 m xture. After concentration under reduced
pressure, we obtain 1.4 g of nethyl 5-am nopyrazine-2- 25carboxylate in the



= 78% 19. 4. Met hyl

5-am no- 6] 3- (benzyl oxy) - 4- chl or ophenyl ] B§r azi ne- 2- car boxyl ate 5Stir a
suspensi on of 137 ng (0.36 nmml) of (bis-benzonitrile)-palladiumll

di chl oride and 183 (0. 43 mmol ) of di phenyl phosphi nobutane in 7 nL of

t ol uene undefU%y FoFrefitritedeadsn vigtthe sumizelarpiarsit af 400°Erefendaigrmegiptedmine
bubbl i ng Wi t BerdlRg 1o dn BRRtrbdyche PBBhiorPf BRI enati tist

5- am no- 6- br onog y?%z_i ne- 2- caryboxﬁg?e,o 1. 9% (%gngionmr%, BS egf process, to the

[ 3- (benzyl oxRyridie ¢afivaiiveghély| | boronic acid, 2.4 nL of ethanol and 3,58 niL
(7.15 mol.) phe atephl AGEGRIEN FMITEUNGED r@fctisRIbitgR S5 RORRFE jhe
reaction nixturee%qr 5 h Sonnin and thenrdfgkrﬁbu?% ?n ?Oolnﬁmgﬁgggé\m

wat er / £t 0Ac e pAPkee caupling slhtagreviio dgapitedppragieusly tm sseeme. 1oandvapelied ior y
over Na2SO4 @it 2GRN ERAS NIS4P td! M ohBBLSRI oP K ‘?Ia?}%%érﬁ%gtt%etﬁeeﬁxleggﬁ
obtai ned by silica gel colum chronmatography, elutihg wth™a

cycl ohexane/ BY®A®Ngr adi ent from 50 to 100% of EtO0Ac. After concentration
under reduced pressure, we obtain 1.33 g 15of nethyl

5- am no- 6] 3- (benzyl oxy) - 4- chl orophenyl ] pyrazi ne- 2-carboxylate in the form
of yel | ow wax. 'yeehames bend 20wben thaviwe of preparation of the starting compounds,

6{ 3- ( gz HeOpYarmbaaitsChRPRe ¥ ddents %rﬁ’cg‘%l'-é\é | NG5t &BTRG; i :
dr opw se, 0. 82 rrr_1_ _6.59 nmol ) %%e tert- but yIEﬁtfﬁd?ﬁ e&?oﬁgﬁ%géﬁahﬁpﬁ%ﬁ%?“yfaw
(3.46 nmoPRye d@scrpe i the literature, or alternatively can be prepared according to methods that

5-anino-GEhgkﬁﬁﬁmgwé?é%gﬁgﬁmgjﬁ&mpgﬁnyl]pyrazine-2-carboxy|ate in 10 nL of
anhydrous acetonitrile cooled to 0C, under argon. After 2 h at 0C, add

1. 549 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 chromatography,
eluting with a cycl ohexane / EtOAc gradient fromO to 30% of EtOAc. After
concentration under reduced pressure, we obtain 645 ng of nethyl 6-f3-

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

643- (benzyl oxy) - 4- chl or ophenyl] - 5- ( 2- met hyl phenyl ) pyr azi ne- 2- car boxyl at e
35According to the nethod described in exanple 4.5, Suzuki coupling

ef fected between 545 ng (1.26 mol) of nethyl

6[ 3- (benzyl oxy) - 4- chl or ophenyl] - 5- br onopyr azi ne- 2- car boxyl ate and 205 ny
(1.51 mmol ) of 2-nethyl phenyl boronic acid | eads to 430 ng of 65 nethyl
643- (benzyl oxy) - 4- chl or opheny1] - 5- ( 2- net hyl phenyl ) pyrazi ne- 2-car boxyl ate in
the formof wax. Yield = 76% 519. 7.

1- ({[ 6-{4-Chl oro-343- (di net hyl am no) pr opoxy] pheny1}-5- (2- net hyl phenyppyr azi
n- 2-yl]carbonyl }am no) cycl ohexanecar boxylic acid hydrochl ori de

According to the debenzylation / O-alkylation / saponification / peptide
coupling steps described in exanples 4.6, 1.6, 1.7 and 9, starting from 485
ng (1.09 mmol) of nethyl 6- '

10[ 3- (benzyl oxy) - 4- chl or opheny1] - 5- ( 2- et hyl phenyl ) pyr azi ne- 2- car boxyl at e, w
eobtain 154 ng of 1-({[644-chl oro-343-(dinethyl am no) propoxyl phenyl | - 5-( 2-
nmet hyl phenyl ) pyrazi n- 2-yl ] carbonyl | am no) cycl ohexanecar boxylic acid
hydrochl oride in the formof white powder. Yield = 20% 15M p. (C) = 162 M
C301- 135CI Nd04 = 550.; MFH = 551 1H NMR (ppm d6-DVSO, 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). 20
Exanpl e No. 20:

1- ({[ 3-am no- 6-{4-chl oro-313- (di et hyl am no) pr opoxyl pheny1}-5-(2-

met hyl phenyQpyr azi n- 2-yl ] car bonyl } am no) cycl ohexanecar boxyl i c acid
hydr ochl ori de (conmpound No. 129) 25 20.1. Mt hyl '

3- anmi no- 6- chl or o- 5- ( 2- met hyl phenyl ) pyrazi ne- 2-carboxylate Put 5 g (22.5
mol ) of nethyl 3-am no-5, 6-di chl oropyrazi ne-2-carboxylate, 3.2 g (23.65
mol ) of 2-net hyl phenyl boronic acid in 45 nL of anhydrous toluene in a
screw-top 30 bottle. After dissolution, add 34 nL (67.6 mmol) of a 2N
aqueous sol ution of sodium carbonate 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 vigorously at 110C for 48 h. After cooling,
distribute the solution in 500 nmL of EtOAc/brine 1:1 m xture and extract

t he agueous phase again with 4 x 50 nL of Et0OAc. Conbine the organic
phases, dry over 35 Na2SO4 and concentrate under reduced pressure. Purify
the residue obtained by silica gel columm chromatography, eluting with a



20. 3. 1-(113- am no- 6-{4-chl or o- 313- (di net hyl am no) pr opoxyl pheny1} - 5- ( 2-

15met hyl phenyl ) pyrazi n- 2-yl ] car bonyl | am no) cycl ohexanecar boxylic acid

hydr ochl ori de According to the debenzyl3Xion / 0-al kylation /

“saponification / peptide coupling steps described in exanples 4.6, 1.6, 1.7

and 9, starting from263 ng (0.57 mmol) of nethyl 3- a m :

i no- 643- (benzyl oxy) - 4-ch | or opheny1]S&hgmeh et hyl phenyOpyrazi ne- 2-ca

‘rboxyl ate, we 20 obtain 40 ng of _ ‘

1- (([ 3-am no- 6-{4-chl oro- 3-[ 3- (di net hyl am no) pr opoxy] pheny1).-5-(2-

met hyl phenyQpyr azi n- 2-yl Jigar bonyl | am no) cycl ohexanecay boxylic acid

hydrochl ori de f Sl ; BE,.;\4«/r1ite powder . Yield = 5% (O = 138 25M
= 566 ‘

C301- 136CI N5 T pm d6- DVB 0 Miz): 12.40 (s,
1H); 10.1 (s, ;8. : b (s, ¥ 7.3 X 1H); 7.20 (m 4H);
7.05 (s, 3. (. 2H); w10 (M°2H); 2.70 (s, 6H); 2.15
(d, 2H); N 175 G, 2H); (n 3H); 1.40 (m

2H); 1.25(m paH) .

et hoxyphenyppyFi

hydr ochl ori (&
Sandneyer rgggt&

und No. 105) 8H Accor di iy

o the stgps of reduction /
s.éF-iébed in exgnples 12.

and 12.1 #<8peslvel v,

ni tr3pitetol we ehbmikslg of
oil. Yield = 66% 572 2.

2 g (14.5 rwb), OfLERCHBrsAN 1. 16 L
tionpgf 2.45¢g (9.6 mol) of

4-chl oro- 3-i odo
1-chloro-2-io0 A
(14.5 nmol ) of Li ogesiha o0 a sol

4-chl oro- 3-i enol ksca30 nl of . Heat thﬁea&k‘rma-aﬂd:ﬂmmoe at 10 50C
while stirr) Yor 37H, ghen dist e_in 200 Ofd, (@) etk ©1CO1: 1

m xture. WAsh {he ¥rganic phase witlh $% 50 nmL of water then dry over
Na2SO4 and concentrate under reduc¥®d pressure. We obtain 2.38 g of
1- chl or 0- 2-i odo- 4- et hoxybenzeng, dep {thgef orm of oil. Yield = 87% 15 21.3.
( 2- Chl or o- 5- et hoxyphenyl ) boronic & | driglghs dropwi se, 5.5 nL (8.8 mmol ) of a
1. 6N solution of butyllithiumin haxane in the space of 30 mn to a
solution of 2.38 g (8.4 mmol) of 1wchl oro-2-i odo-4-et ox%&%{gzene_ in 20 50
mL of anhydrous THF cool ed under oJrdoge - 78C. Aft of 5 at -70C, add 1.74
g (9.2 mol) of triisopropyl borage @and stir the rediciixon m xture for 3 h
at roomtenperature, then distriy Xin 288, dileopf “Et OAC/ H@h ag 5N 1:1
m xture. Wash the organi c phase w tth 50 w—ef-—n&t er #thy over Na2SO4 and
concentrate under reduced pressiM ur i FP-WePiesi dueliobtaigned by silica
gel colum chromat ography, elutin a M et hanof” 28gradient fromO to
10% of nethanol. After concentrati under reduced prvéssure, we obtain 990
ng of (2-chl oro-5-ethoxyphenyl)boronic acid, in the floBketodr oil. Yield =
59% 21. 4. Met hyl 5- (2- chl or o- 5- et hoxyphenyl ) - 6- { 4- Chiiiprfr?':'gﬁa[!(4-
30net hoxybenzyl ) oxy] phenyl } pyri di ne- 2- car boxyl ate Ac gll ng to the method
described in exanple 4.5,;thg S/%uki reaction effect bet ween 452 ng (2. 26
b

mol ) of (2-chl oro-5-ethagxyphen %boro:i;fgcid and 1 (doc8 ol ) of

met hyl 6- { 4- chl or o- 3- [ (4¥ne€Xtho ez ypoxykphenyl }-5-Y
W rifl uoronet hypsul phc}}\2 Xy} pyréid@ine; ber bcwyl a
from 1- chl oro-4-iodo-2-[| 4- net hoxybenzyp&??]*benzebhe
boryl ation / Suzuki cou g/ triflatg. scri
4.3 and 4.4 respectivél ags-Bt 0 6@%‘%%&85?%
ngof nmet hyl 5- (2-chl oro-5-e€ ho?%yphenyl) -6-{4-chloro-3-[

met hoxybenzyl ) oxy] phenyl }pyri di ne- 2-carboxylate in thHe formof oil. Yield =
70% 521. 5.

Met hyl 5- (2- chl or o- 5- et hoxypheny1l) - 6- (4- chl or o- 3- hydr oxyphenyl ) pyri di ne- 2-
car boxyl ate—Ade—1—m—1S—mot)—of—trTftuoroacetic acid to a soluftron of 700
nmg (1.3 mmol ) of nethyl 5-

(2-chl or o- 5- et hoxyphenyl) - 6- { 4- chl or o- 3- [ (4- met hoxybenzypoxyl| Phenyl | pyrid i
ne-2- 10 carboxylate in 10 nL of DCM stirred at OC. Stir the reaction

m xture for 2 h at 20C then concentrate under reduced pressure. Take up the
residue in 50 nmL of DCM and wash with 50 nL of a saturated aqueous sol ution
of NaHCO3. Dry the organi c phase over Na2SO4 and concentrate under reduced
pressure. Purify the residue obtained by silica gel colum chronatography,
eluting with a cycl ohexane / Et0Ac gradient fromO to 30% of 15 Et OAc.
After concentration under reduced pressure, we obtain 524 ng of nethyl
5-(2-

chl or o- 5- et hoxyphenyl) - 6- (4- chl or o- 3- hydr oxyPhenyppyri di ne- 2- car boxyl ate in
the formof oil. Yield = 96%

btai ned in 3 stages
ccof'ing to the
in exanpl es 4. 2,

LZ—B




et hoxyphenyQpyri di n- 2-yl ] car bonyl } am no) cycl ohexanecar boxylic acid
hydr ochl ori de According to the O-alkylation / saponification / peptide
.coupling steps described in exanpl es 1.%! 1.7 and 9, starting from524 ny
(1.25 mol) of nmethyl 6-{4-chloro-3-[(4- 25 m

et hoxybenzypoxyl pheny1}-5-{[ (trifl ugq _ronmethyl)su | phonyl]oxyl pyrid
-ine-2-ca rboxylate, we obtain 125 mggsc:ﬁ—@ng—g—'—h

1- ({{6-{4-chl oro-343- (di net hyl am no) pr opoxyl Pheny1}-5- (2-chl or o- 5-

et hoxyphenyl ) pyri di n- 2-yl ] car bonyl } am no) cycl ohexanecar boxylic acid
hydrochl ori §82in the form of whiNgg powder. Yield = 18% 30M p. (C) = 160 M
C32H37CI 2N345 = BINeNOwpm/DMERL ' |H'NMR (ppm d6- DMBO, 400 MHz): 8.45 (s,

1H); 8.10 1H): 8.odNald, 1 .40 (d, 2H); 7.35 (s, 1H:; 7.00 (m 3H);
4.05(m 2 3295 (M 2 Zes: 3. 20 2H); 2.80 (s, 6H); 2.20 (d, 2H); 2.15
(m 2H); 1.85 (T, 2H) k065 (m PH) OC6R. 45 (m 2H); 1.35 (m 1H); 1.30 (t,
3H. 35 69MHMBIting poynt (O r-- .t- CoNA | = | C) =(..) XZ22Z
55 a DE . :
{XV1) (XV)
CF.SiMe,
{ii) | Cul
KF
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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 properties 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
K.COs
KOAc
KsPO,
Na,CO;
NH4CH
NaHCO;
Na,SQ,
NMP
PdCl, (dppf)

Pd(PPhs)a
Pd,(dba);
TBTU

Ethyl acetate

Acetic acid

N,O-Bis(trimethyisilyljacetamide

Carbonyldiimidazole

Copper iodide

Dichloromethane

Diisobutylaluminium hydride

Diisopropyl azodicarboxylate

Dimethoxyethane

Dimethylformamide

Dimethyl sulphoxide

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

Hour(s)

Hydrochioric acid

Potassium carbonate

Potassium acetate

Potassium phosphate or tripotassium tetraoxophosphate
Sodium carbonate

Ammonium chloride

Sodium bicarbonate

Sodium sulphate

N-methyipyrrolidinone
[1,1'-bis(Cyclopentadienylidiphenylphosphino)ferrocene] palladium

- (1) dichloride

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

methylmethanaminium tetrafluoroborate

5

5

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

‘ dimethoxyphenyl)pyridin—2-y!]carbonyl}amino)cyclohexanecarboxylic acid

(compound No. 12)

1.1, (2E)-3-(2,6-dimethoxyphenylacrylonitrile

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 Z-Gyanoacefic acid to a solution of 81 g (367 mmol) of
2,6-dimethoxybenzaldehyde in 360 mL of toluene. Reflux the reaction mixture for 15 h,
distiliing 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 HCl aqueous solution,
500 mL of saturated aqueous solution of sodium carbonate (Na.COs) and 1 L of water.
After drying over sodium suiphate (Na,SQO,) and concentration under reduced pressure,
we obtain 62 g of (2E)-3-(2,8-dimethoxyphenyl}acrylonitrile in the form of brown oil, which
is used "as is” in the next stage. '

Yield = 838%

1.2. (2E)-3-(2,6-dimethoxvphenvl)agrviaIdehyde

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-dimethoxyphenyljacrylonitrile in
600 mL of anhydrous toluené under argon and cooled to 0°C, maintaining the
temperature at 0°C. Then bring the reaction mixture to room temperature (RT) and stir for
3 h. Then add 13 mL (322 mmot) 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
filier on a celite bed. Wash the filtrate with 500 mL of water then dry over Na,S0, and
concentrate under reduced pressure. Take up the residue obtained in 500 mL of DCM
and filter in a silica column, eluting with DCM. After concentration under reduced
pressure, we obtain 37 g of (2E)-3-(2,6-dimethoxyphenyl)acrylaldehyde in the form of

colourless oil.
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Yield = 60%.

1.3.  Ethyl (2E,4E)-2-azido-5-{2 6-dimethoxyphenyl)penta-2 4-diencate

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 15.5 g (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 chloride (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,SO, and concentrate under reduced pressure, which leads to 42 g of ethyl
(2E,4E)-2-azido-5-(2,6-dimethoxyphenyl)penta-2,4-dienoate in the form ofa ye[léw solid.
Yield = 80%

M.p.(°C) = 138.

1.4 Ethvl (2E .4E)-5-(2,6-dimethoxyphenyl}-2-{(triphenyiphosphoranylidens)amino]pen-

ta-2,4-dienoate

Add, dropwise, a solution of 5 g of ethyl (2E,4E)-2-azido-5-(2,6-dimethoxyphenyl)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 isopropy
ether, then filter on a frit and rinse with 50 mL of isopropyl ether, giving 7.9 g of ethyl
(2E,4E)-5-(2,6-dimethoxyphenyl)-2-[(triphenylphosphoranylidene jJamino]penta-2,4-
dienoate in the form of a white solid. ' |

Yield=91%

M.p.(°C)=172

1.5. Ethyl 6-{4-chloro-3-hvdroxyphenyl}-5-(2,6-dimethoxyphenypyridine-2-carboxyiate

Reflux a solution of 7.54g (14 mmol) of ethyl (2E.4E)-5-(2,8-dimethoxyphenyl)-2-
[(triphenylphosphoranylidene)aminocjpenta-2,4-diencate and 2.42g (15.4 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-chloro-3-hydroxypheny!)-5-(2,6-dimethoxyphenyl)pyridine-2-
carboxylate in the form of white powder.
Yield = 41%

5 Mp.(°C)=182

1.6. Ethyl 6-{4-chloro-3-[3-(dimethylaminopropoxyiphenyl}-5-(2,6-

dimethoxyphenvl)pyridine-2-carboxylate

10 Add 0.257 g (2.11 mmol} of 3-chloro-N,N-dimethylpropane-1-amine hydrochloride 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 mlL 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

15  concentrate 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,COj; and then 10 mL of water. After drying
over Na,S0, 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-

20 chloro-3-[3-(dimefhylamino)propoxy]phenyl}-5—(2,6-dimethoxypheny1)pyridine—2—
carboxylate in the form of oil.

Yield = 21%

1.7. - 6-{4-Chloro-3-[3-(dimethylamino)propoxylphenyl}-5-(2,6-
25 dimethoxyphenylpyridine-2-carhoxylic acid

Add 3.16 g {56.38 mmol} of potassium hydroxide to a solution of 5.63 g (11.28 mmol)'of
ethyl 8-{4-chloro-3-[3-(dimethylamino)propoxylphenyl}-5-(2,6-dimethoxyphenyl)pyridine-2-
carboxylate in 132 mL of EtOH. Reflux the reaction mixture for 2 h and then concentrate
30  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 aqueous 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  525g of  8-{4-chloro-3-[3-(dimethylamino)propoxylphenyl}-5-(2,6-
dimethoxyphenyl)pyridine-2-carboxylic acid in the form of white powder.
35  Yield = 100%
M.p.(°C} =215
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1.8. 1-({{6-{4-Chloro-3-[3-(dimethylamino)propoxylphenyit-5-(2,6-
dimethoxyphenvlpyridin-2-yllcarbonyl}amino)cyclohexanecarboxylic acid

Add, under argon, 0.74mL (0.41 mmol) of diisopropylethylamine and 409 mg
5 (1.28mmol) of TBTU to a solution of 200 mg (0.42 mmol) of 6-{4-chloro-3-[3-
{(dimethylamino)propoxy]phenyl}-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-aminocyciohexane-2-carboxylic acid and 0.18 mL (0.76 mmol) of N,O-
bis (trimethylsilyl) acetamide (BSA) in 5 mL of anhydroué acetonitrile to 90°C. After 2 h,
10 the mixture has dissolved completely. Cool the solution to RT, then add it to the solution
of  6-{4-chloro-3-[3-(dimethylamina)propoxyjphenyl}-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 exfraction, extract the
15 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,SO; and concentrate under reduced
pressure. Then purify the residue by reverse-phase HVPLC (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-chloro-3-[3-
20  (dimethylamino)propoxy]phenyl}-5-(2,6-dimethoxyphenyl)pyridin-2-
yl]carbonyl}amino)cyclbhexanecarboxylic acid hydrochloride in the form of white powder.
Yield = 41%
M.p.(°C} > 200.
M = CapH33CIN;Og = 595; M+H = 596
25  'HNMR (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); 1.90 (m, 2H) 1.55 (m, 4H); 1.25 (m, 4H).

Example 2 9-({[6-{4-Chloro-3-[3-(dimethylamino)propoxylphenyl}-5-(2,6-
30  dimethoxyphenyl)pyridin-2-yljcarbonyllamino)bicyclo[3.3. 1Inonane-8-carboxylic acid
hydrochloride

(compound No. 25)

2.1, 9-aminobicyclo[3.3.1.jnonane-9-carbonitrile

35
Add successively 21 mL of water, 1.12g (22.8 mmol) of sodium cyanide, 4.52 mL
(54.27 mmol) of 12N aqueous ammonia solution and 2.32 g (43.41 mmol) of NH,Cl to a
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- solution of 3 g (21.7 mmol). of bicyclo[3.3.1.]Jnonan-2-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/IN agueous soda solution. After extraction, wash the organic
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 chloride. Filter the hydrochloride thus obtained, wash with
20 mL of ether and distribute in 100 mL of a 1:1 mixture of DCM/saturaied aqueous
solution of Na,CQ,. Extract the aqueous phase again with 50 mL of DCM, then combine

ci

the organic phases, wash with 2 x 20 mL of water and dry over Na,SO, After -

concentration under reduced pressure, we obtain 1.88 g of 9-aminobicyclo[3.3.1.]Jnonane-

9-carbonitrile in the form of oil.

Yield = 52%

2.2.  N-(9-cyanobicyclo[3.3.1Inon-9-yl)benzamide

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 benzoy! chloride, to a solution of 1.88 g (11.45 mmol) of 9-
aminobicyclo[3.3.1lnonane-9-carbonitrile in 20 mL of THF. Stir the reaction mixture for 1 h
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,S0O, and concentrate under reduced pressure. Solidify
the residue obtained in 100 mL of pentane giving, after filtration and washing with
pentane, 2.81 g of N-(9-cyanobicyclo[3.3.1]non-9-yhbenzamide in the form of white
powder.

Yield = 92%

M.p.(°C) > 200

2.3, 9—Aminobicyclo[3.3.ﬂnonane-g-carbbxv!icacid

Add 200 mL of a 12N HCI aqueous solution to a solution of 2.8 g (10.43 mmol) of N~(9-
cyanobicyclo[3.3.1]non-9-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.

Dissolve 3 g (10.44 mmol) of 9-benzoylamino hicyclo[3.3.1]nonane-9-carboxylic acid in
200 mL of AcOH. and 50 mL of BN HC| aqueous solution, reflux the mixture for 18 h and

then concentrate partially by distillation of 150 mL of solvent. After cooling, filter the

Z
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. reaction mixture and distribute in 150 mL of a 1:2 mixture of 1N HCl aqueous solution /
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ether. After extraction, concentrate the aqueous phase and then treat it dropwise with a
12N aqueous solution of soda (NaOH) 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
1.88 g of 9-aminobicyclof3.3.1]nonane-2-carboxylic acid in the form of white crystals.
Yield = 98%

M.p.(°C) > 250.

2.4.  9-{{[6-{4-Chloro-3-[3-(dimethylamino)propoxylphenvl}-5-(2,6-
dimethoxyphenylpyridin-2-vllcarbonvllaminobicyelo[3.3. 1Inonane-9-carboxylic _acid _hy-

drochioride

According to the method described in example 1.8, starting from 400 mg (0.85 mmol) of
6-{4—chloro-3-[3-(dimethylamino)propoxy]phenyt}-s-(z,s-dimethoxypheny!)pyridine-2-
carboxylic acid and 218 mg (1.19 mmol) of 9-aminobicyclo[3.3.1]nonane-8-carboxylic acid
and after reverse-phase purification and Iyophilization, we obtain 220 mg of 9-({[6-{4-
chlore-3-[3-(dimethylamino)propoxylphenyl}-5-(2,6-dimethoxyphenyl)pyridin-2-
yllcarbonyl}amino)bicyclo[3.3.1]nonane-8-carboxylic acid hydrochloride in the form of
white powder.

Yield = 41%

M.p.(°C). 197

M = CasHgaCIN3Og = 635; M+H = 636

'H NMR (ppm, d6-DMSO, 400MHz): 8.45 (s, 1H); 8.00 (d, 1H); 7.80 (d, 1H); 7.30 (t, 2H);
7.25 (s, 1H); 7.05 (d, 1H); 8.95 (dd, 1H); 6.70 (d, 1H); 3.85 (t, 2H); 3.50 (s, 6H); 3.05 (m,
2H); 2.70 (s, 6H); 2.2-1.4 (m, 16H).

Example 3 2-({[6-{4-Chioro-3-[(1-methylpyrrolidin-3-yl)oxyjphenyl}-5-(2,6-
dimethoxyphenyl)pyridin-2-yi]carbonyl}amino)adamantane-2-carboxylic . acid
hydrochloride

(compound No. 15)

3.1, Eihyl 6-{4-chloro-3-4{1-methylpyrrolidin-3-yhoxylpheny}-5-(2,6-

dimethoxyphenyhpyridine-2-carboxylate

Add 88mg (0.87 mmol) of 1-methyl-3-hydroxypyrrolidine, 246 mg (1.09 mmol) of
triphenylphosphine and 0.01 mL (0.07 mmol) of TEA to a solution of 300 mg (0.72 mmol})

N
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of ethyl 6-(4-chioro-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 (1.08 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 EtOAc. Wash the
organic phase successively with 20 mL of a saturated aqueous solution of sodium
bicarbonate (NaHCOj3) then 20 mL of water. After drying over Na,;S0O,4 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)oxylphenyl}-5-(2,6-dimethoxyphenyl)pyridine-2-carboxylate in the
form of oil. |

Yield = 70%

3.2. 2-{{[6-{4-Chioro-3-[{ 1-methvipyrrolidin-3—vl)o$<v1Dhenvl}-5-( 2 .6-
dimethoxyphenvl)pyridin-2-vllcarbonyllamino)adamantane-2-carboxvlic acid

hydrochloride

~ 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 8-{4-chloro-3-[{1-methylpyrrolidin-3-
ylloxylphenyl}-5-(2,6-dimethoxyphenyl)pyridine-2-carboxylate and 100 mg (0.51 mmol) of
2-aminoadamantane-2-carboxylic acid, we obtain 160 mg of 2-({[6-{4-chioro-3-[2-
{dimethylamino)ethoxy]phenyl}-5-(2,6-dimethoxyphenyl)pyridin-2-
yllcarbonyl}amino)adamantane-2-carboxylic acid in the form of white powder.,

Yield = 47%

M.p.(°C)= 215

M = CzsH4CiN3Og = 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); 8.95 (t, 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-Chloro-3-[3-(dimethylamino)propoxy]phenyl}-5-(2-
methylphenyt)pyridin-2-yljcarbonyl}amino)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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41. 2-(benzyloxy}-1-chloro-4-iodobenzens

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 potassiurﬁ carbonate in 1.2 L of
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 sther/water mixture. The organic phase is washed with 2 x
1 L of water, dried over Na;SQ,, concentrated under reduced pressure and the residue
obtained is solidified in pentane. We thus obtain 376 g of 2-(benzyloxy)-1-chioro-4-

iodobenzene in the form of beige powder.

Yield = 92%
M.p.(°C) = 72.

4.2,  [3-{Benzyloxy)-4-chiorophenyllboronic acid

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 mmot) of triisopropyl borate and leave the reaction mixture to return slowly

to RT. After stirring for 2 h, treat the mixture with 1 L of aqueous solution of MCIi 5N, then
extract with ether (2 x 600 mL). Wash the organic phase with 2 x 1 L of water, dry over
Na,SO, then concentrate 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-
chlorophenyflboronic acid in the form of a white solid.

Yield = 76%

M.p.(°C) = 148 (decomposition).

- 4.3 Methv! 6-[3-(benzvloxy-4-chlorophenyll-5-hydroxypyridine-2-carboxylate

Stir a solution of 37 g (163 mmol) of methyl 8-bromo-5-hydroxy-2-pyridine carboxylate
and 51g (196 mmol) of [3-(benzyloxy)-4-chlorophenyllboronic acid in 300 mL of
anhydrous DMF for 15 min while bubbling with argon, then add 63.8 g (196 mmol) of
anhydrous caesium carbonate and 5 g (4.33 mmol) of Pd(PPha)s. Stir the reaction mixture
for 10 h at 90°C under argon, cool to RT, then distribute in 1 L of ether/EtOA¢ 1:1 mixture
and 1 L of a 0.5N aqueous HCI solution. Extract the aqueocus phase again with 500 mL of
EtOAc / ether 1:1 mixture. Combine the organic phases and wash with 4 x 500 mL of

water. Afterrdrying over Na,SO, and concentration under reduced pressure, fake up the

\'10
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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-chlorophenyl]-5-hydroxypyridine-2-
carboxylate in the form of yellow ochre powder.

Yield = 53%

M.p.(°C) = 202

4.4, Methyl 6-[3-(benzvloxv)—4-chlorophenvl]—5-

' j[(triﬂuoromethyl1sulghbnyl]oxy}gya‘idine-2-carboxylate

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 trifluordmethanésuIphonic 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
200 mL of water, dry over Na,S0,, 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
475¢g of methyl 6-[3-(benzyloxy)-4-chiorophenyl}-5-
{[(trifluoromethyl)sulphonyljoxy}pyridine-2-carboxylate in the form of white crystals.

Yield = 90%

M.p.(°C) = 89.

4.5, Methyl 8-[3-(benzvioxy)-4-chlorophenyil-5-(2-methylphenypyridine-2-carboxylate

Stir a solution of 25g (48.8 mmol) of methyl 6-[3-(benzyloxy)-4-chlorophenyl]-5- .
{[(trifluoromethyl)sulphonyl]oxy}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 mmol) of anhydrous potassium phosphate (KsPO.) and 5.76 g
(5 mmol} of Pd{PPh;3), and stir the reaction mixture for 18 h at 80°C under argon. Then
distribute the reaction mixture at RT in 600 mL of ether/EtOAc 1:1 mixture and 600 mi of
water. After extraction, extract the agueous phase again with 100 mL of EtOAc, combine
the organic phases and wash with 4 x 300 mL of water, dry over Na,SO, 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 EtQAc. After
concentration 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%

ng point (C) 1. Kt cr, C n- a) co'r r-.. a) n- cpaN 2
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4.6. Methyl 6-(4-chloro-3-hydroxylphenyl)-5-{2-methylphenyhpyridine-2-carboxylate

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-
mesthylphenyl)pyridine-2-carboxylate in 70 mL of anhydrous DCM cooled under argon to
-70°C, maintaining the temperature at -65°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 mixture to RT, then concentrate under reduced pressure. Take up the
residue in 100 mL of toluene and concentrate again. Repeat the operation two more
times. Take up the residue obtained in 100 mL of methanol and cool under argon at 0°C,
then add dropwise 9 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 EtOAc, cool to 0°C and freat with 300 mL of a saturated agueous solution of NaHCO..
After extraction, extract the agueous hhase again with 100 mL of EtOAc. Combine the
organic phases, wash with 100 mL of water, dry over Na,S0., and concentrate under
reduced pressure. Purify the residue by silica gel column chromatography, eluting with a
heptane / EtOAc gradient from 0 to 30% of EtQAc. After concentration under reduced
pressure, we obtain 147g of methyl 6-(4-chloro-3-hydroxyphenyl)-5-(2-
methylphenyl)pyridine-2-carboxylate in the form of white powder.

Yield = 97%
M.p. (°C) = 190
47. Methy! : 6-{4-chloro-3-[3-(dimethylamino)propoxvylphenyli-5-( 2-

methylphenyDpyridine-2-carboxyvlate

According to the method described in example 1.6, starting from 5.4 g (15.26 mmol) of
methyl 6—(4—chl-oro-3-hydroxyphenyl)—S—(Z—methylphenyl)pyridine-z-carboxyiate, 8.95¢g
(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 methyl 6-{4-
chloro-3-[3-(dimethylamino)propoxylphenyl}-5-(2-methylphenyl)pyridine-2-carboxylate  in
the form of oil.

Yield = 90%

4.8. 2-({[6-{4-ChIoro-3-{3-(dimethv]amino)propoxv]phenvl}-5~(2-methvlphenyl)pvridin-2-

vﬂcarbonyl}amin‘o)adamantane—z-carboxviic 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)propoxylphenyl}-5-(2-methylphenyl)pyridine-2-carboxylate and 2.38g
(12.18 mmol) of 2-aminoadamantane-2-carboxylic acid, we obtain 4.1 g of 2-({[6-{4-
5  chloro-3-[3-(dimethylamino)propoxylphenyl}-5-(2-methylphenyl)pyridin-2-

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

10 M = CaysHyCIN3O, = 601; M+H = 602
TH NMR (ppm, d6-DMSO, 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—Chiorc_>-3-[3-(dimethylamino)propoxy]phenyl}-S-(z-oxopyrroEidEn-1-
yl)pyridin-2-yllcarbonyl}amino)adamantane-2-carboxyiic acid hydrochloride

(compound No. 23}

5.1. Methyl 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-
{[(trifluoromethyl)sulphonyljoxy}pyridine-2-carboxylate, 0.1 mbL (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 Pdx(dba)s
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 agueous solution of NH,Cl. After extraction, wash the organic phase with 2 x
50 mL of water, dry over Na,30, and concenirate under reduced pressure. Purify the
30 residue obtained by silica gel column chromatography, eluting with a heptane / EtOAc
gradient from O to 30% of EtOAc. After concentration under reduced pressure, we obtain
203 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. Methyl 6-{4-chloro-3-[3-(dimethylamino)propoxylphenyl}-5-(2-oxopyrrolidin-1-

vl)pyridine-2-carboxylate
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According to the debenzylation/O-alkylation steps described in examples 4.6 and 1.6
respectively, starting from 511 mg (1.17mmol) of methyl 6-[3-(benzyloxy)-4-
chiorophenyl]-5-(2-oxopyrrolidin-1-yi)pyridine-2-carboxylate, we obtain 391 mg of methyl
6-{4-chloro-3-[3-(dimethylamino)propoxylphenyl}-5-(2-oxopyrrolidin-1 ~yhpyridine-2-
carboxylate in the form of oil.

Yield = 77%

53. 2-({[6-{4-Chloro-3-[3-(dimethylamino)}propoxylphenyl}-5-(2-oxopyrrolidin-1-
viipyridin-2-ylicarbonyllamino)adamantane-2-carboxylic acid hydrochloride

According to the saponification/peptide coupling steps described in examples 1.7 and 1.8
respectively, starting frorﬁ 391mg (0.91mmol) of methyl 6-{4-chloro-3-[3-
(dimethylamino)propoxy]phenyl}-5-(2-oxopyrrolidin-1-yl)pyridine-2-carboxylate and
265 mg (1.36 mmol) of 2-aminoédamantane-Z-carboxylic acid, we obtain 241 mg of 2-
({[6-{4-chloro-3-[3-(dimethylamino)propoxylphenyl}-5-(2-oxopyrrolidin-1-yl)pyridin-2-
yllcarbonyl}amino)adamantane-2-carboxylic acid hydrochloride in the form of white
powder.

Yield = 39%

M.p.(°C): 199

M = CaH3CIN4Os = 594; M+H = 595

H NMR (ppm, d6-DMSOQ, 400 MHz): 8.40 (s, 1H); 8.05 (f, 2H); 7.55 (d, 1H); 7.50 (s, 1H);
7.20 (dd, 1H); 4.15 (t, 2H); 3.65 (1, 2H); 2.75 (s, 6H); 2.55 (s, 2H); 2.2-1.6 (m, 20H).

Example B: 2-{[(2'~{4~Chlorq—3-[3—(dimethylamino)propoxy]phenyl}-2,3_'~bipyridin—6'-
yhcarbonyllamino}adamantane-2-carboxylic acid hydrochloride

(compound No. 27)

6.1. Methyl 2'-[3-(benzyloxy)-4-chlorophenyl]-2,3"-bipyridine-6'-carboxylate

Stir a suspension of 0.5g (1mmol) of methyl 6-[3-(benzyloxy)-4-chlorophenyl]-5-
{[{trifluoromethyl)sulphonylloxy}pyridine-2-carboxylate, 0.44 g (1.2 mmol) of 2-tri-n-
butylstannylpyridine and 42 mg (1 mmol} of anhydrous lithium chloride in 2 mL of
anhydrous DMF for 10 min while bubbling with argon, then add 9.5 mg (0.05 mmot) of
Cul, 45 mg (0.05 mmol) of Pdy(dba); and 27 mg (0.05 mmol) of PdCl, (dppf) and then
heat the reaction mixture to 90°C. After stirring for 5 hrat 80°C, cool the mixture to RT,

take up in 30 ml of EtOAc, treat and stir for 15 minutes with 30 mbL of a 5 wt.% aqueous
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solution of potassium fluoride. Then filter the two-phase mixture on a bed of celite, and

rinse the celite with 30 mL of EtOAc. Wash the organic phase with 4 x 60 mL of water, dry

over Na,SO; 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-chlorophenyl]-2,3"-bipyridine-6'-carboxylate in the form of oil.

Yield = 55%

6.2 Methyl 2'-{4-chloro-3-[3-(dimethylaminopropoxylphenyi}-2,3'-bipyridine-6'-
10 carboxylate '

According to the debenéylationlO—aIkylation steps described in examples 4.6 and 1.6

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

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

Yield = 86%

6.3. 2-{[{2'-{4-Chloro-3-[3-(dimethylamino)propoxylphenyi}-2. 3'-bipyridin-6'-
yhicarbonyllaminoladamantane-2-carboxvlic acid hydrochioride

20
According to the saponification/peptide coupling steps described in examples 1.7 and 1.8
respectively, starting from 581mg (1.3 mmol) of methyl 2-{4-chloro-3-[3-
(dimethylamino)propoxylphenyl}-2,3'-bipyridine-6'-carboxylate and 365 mg (1.87 mmol) of
2-amincadamantane-2-carboxylic acid, we obtain 435mg 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 = C33H5CiN,O, = 588; M+H = 582
30 M 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)propoxylphenyl}-5-(2-

35  chlorophenyl)pyridin-2-yljcarbonyl}amino)adamantane-2-carboxylic acid hydrochloride

(compound No. 22}
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7.1. Methyl 6-{4-chloro-3-[3-(dimethyiamino)propoxylphenyl}-5-(2-

chlorophenylpyridine-2-carboxylate

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

Yield = 28%

7.2. 2-({[6-{4-Chioré-S-lS-(dimethvlamino)propoxv]phenvi}-5-(2-chiorophenvl)pvridin-.’z-
vljcarbonyllamino)adamantane-2-carboxylic acid hydrochloride

According to the saponification/peptide coupling steps described in examples 1.7 and 1.8
respectively, staring from 290mg (0.83mmol) of methyl 6-{4-chioro-3-[3-
(dimethylamino)propoxylphenyl}-5-(2-chlorophenyl)pyridine-2-carboxylate and 184 mg
{0.94 mmol) of 2-arhinoadamantane—Z—car_boxylic acid, we obtain 120 mg of 2-({[6-{4-
chloro-3-[3-(dimethylamino)propoxylphenyl}-5-(2-chlorophenyl)pyridin-2-
yl]carbonyl}amino)adamantane-2-carboxylic acid hydrochloride in the form of white
powder.

Yield = 29%

M.p.(°C): 214

M = CasHs7Cl N3O, = 621; M+H = 622

"H NMR (ppm, d6-DMSQ, 400 MHz): 8.50 (s, 1H); 8.10 (d, 1H); 8.00 (d, 1H); 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-({[6-{4-Chloro-3-[3-{dimethylamino)propoxy]phenyl}-5-(2-

methylphenyl)pyridin-2-yljcarbonyl}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 465mg (1.06 mmol) of methyl 6-{4-chioro-3-[3-
(dimethylamino)propoxylphenyl}-5-(2-methylphenyl)pyridine-2-carboxylate (examplie 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)propoxylphenyl}-5-(2-methyiphenyl)pyridin-2-

yl]carbonyl}amino)cyclohexanecarboxylic acid hydrochloride in the form of white powder.
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Yield = 53%

M.p. (°C) = 146-150

M = CaiHaCIN;O; = 549: M+H = 550

"H NMR (ppm, d6-DMSO, 400 MHz): 10.5 (s, 1H); 8.40 (s, 1H); 8.05 (d, 1H); 7.90 (d, 1H);
5 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-yllcarbonyl}amino }-4-hydroxycyclohexane carboxylic acid
10  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-
15  (diethylamino)propoxylphenyl}-5-(2-methylphenyl)pyridine-2-carboxylic acid hydrochloride
in & 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 cis-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
20 reduced pressure. Then treat the residue obtained for 18 h at RT with 7 mL {7 mmol) of
TN 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
aéetonitrile. After lyophilization, we obtain 350 mg 6f ¢is-1-({[6-{4-chloro-3-[3-
(diethylamino)propoxylphenyf}-5-(2-methylpheny!)pyridin-2-yllcarbonyllamino )-4-
25  hydroxycyclohexane carboxylic acid hydrochioride in the form of white powder.
Yield = 55%
M.p. (°C) = 168
M = Ca3H4CIN;O5 = 565; M+H = 566
'H NMR (ppm, d6-DMSQ, 400 MHz): 8.55 (s, 1H); 8.05 (d, 1H); 7.90 (d, 1H); 7.25 (m,
30 6H); 6.90 (dd, tH); 4.65 (s, 1H); 3.90 (m, 2H); 3.50 {(m, 1H); 3.10 (m, 2H); 2.95 (g, 4H);
2.30 (m, 2H); 2.05 (m, 2H); 1.90 (s, 3H); 1.80 (m, 4H); 1.35 (m, 2H); 1.10 (1, 6H)

Example 10:  3-[({4"-Chloro-3"-[3-(dimethylamino)propoxy]-2,6-dimethoxy-1,1"2',1"-
terphenyl-4'-yl}carbonyl)amino]-4-methylpentanocic acid hydrochloride

35  (compound No. 28)

10.1.  2-[3-(benzvioxy)-4-chlorophenyl}-4.4.5 5-tetframethvi-1,3.2-dioxaborolane
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Stir a suspension of 20 g (67.2 mmol) of 2-benzyloxy-4-bromo-1-chiorobenzene, 28 g
(94 mmol) of 4,44 .4 555 5-octamethyl-2,2'-bi-1,3,2-dioxaborolane and 26.4 g
(26.9 mmol) of potassium acetate in 280 mL of anhydrous DMSO for 10 minutes under
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/water mixture and filtering on a bed of celite, wash the
organic phase with 100 mL of water, dry over Na,SO,, then concentrate under reduced
pressure. Purify the residue obtained by silica gel column chromatography, eiuting with a
heptane/EtOAc gradient from 0 fo 10% of EtOAc. After concentration under reduced
pressure, we obtain 17.5 g of 2-[3-(benzyloxy)-4-chlorophenyl]-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane in the form of oil.

Yield = 74%.

10.2. Methyl 2-bromo-2',6'-dimethoxybiphenyl-4-carboxylate

Stir a solution of 4.84 g (14.2 mmol) of methyl 3-bromo-4-iodobenzoate (J. Med. Chem.,

11999, 42; 4088) and 3.88 g (21.29 mmol) of 2,6-dimethoxypheny! 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(PPha); and heat for 2.5 h at 85°C. After
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 MgS0O, and
concentrate at 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 pressure, we obtain 2.79g of methyl 2-bromo-2'6'-
dimethoxybiphenyl-4-carboxylate in the form of oil.

Yield = 56%

10.3. Methyl 3"-{benzvloxy)-4"-chloro-2,6-dimethoxy-1.1":12".1"-terphenyl-4'-carboxylate

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-chlorophenyl]-4,4,5,5-tetramethyl-1,3,2-dioxaborolane, we obtain 1.75 g of
methyl 3"-{benzyloxy}-4"-chloro-2,6-dimethoxy-1,1":2', 1"-terphenyl-4'-carboxylate in the
form of oil.

Yield = 45%

00
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10.4. Methyl 4"-chloro-3"-[3-(dimethylamino)propoxy]-2.6-dimethoxy-1,1"2",1"-

terphenyl-4'-carboxylate

According to the debenzylation/O-alkylation steps described in examples 4.6 and 1.6
respectively, starting from 1.75g (3.58 mmol) of methyl 3"«(benzyloxy)-4"-chlioro-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"-terphenyl-4'-carboxylate in the form of
oil. '

Yield = 52%

10.5.  4"-Chloro-3"-{3-(dimethylamino)propoxy]-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
methyt 4"-chloro-3"-[3-(dimethylamino)propoxy]-2,6-dimethoxy-1,1"2",1"-terphenyi-4'-
carboxylate, we obtain 700 mg of 4"-chloro-3"-[3-(dimethylamino)propoxy}-2,8-dimethoxy-
1,1:2',1"-terphenyl-4'-carboxylic acid in the form of a pinkish sclid. '

Yield = 82%

M.p.(°C) = 230.

10.6. 3-[({4"-Chloro-3"-[3-{dimethylamino)propoxyl-2.6-dimethoxy-1,1"':2',1"-terphenyl-4'-

vilcarbonyllaminol-4-methylpentanoic acid hydrochloride

Add 141 mg (0.87 mmol) of CDI to a solution of 315 mg (0.67 mmol) of 4"-chloro-3"-[3-
(dimethylamino)propoxy]-2,6-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 87 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 2:1
DCM/water mixture. Wash the organic phase with 10 mL of water, dry over magnesium
sulphate (MgS0y) and concentrate under reduced pressure. Purify the residue obtained
by silica gel column chromatography, siuting with a DCM / methanol gradient from 0 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"-chloro-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 = CyHusCIN,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):

5 6.7 (m, 2H): 6.55 (d, 2HY; 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)propoxylphenyl}-6-(2-
methylphenyl)pyridin-3-ylicarbonyl}amino}-4-methylpentancic acid hydrochloride

10 (compound 29)

111, Methyl 5-[3-(benzvioxy)-4-chlorophenyl]-8-oxo-1,6-dihyd ropvridine-S—carboxvlate

Stir a solution of 4g (14.35 mmol) of methyl 5-iodo-6-oxo-1,8-dihydropyridine-3-
15 carboxylate and 6.42g (18.64mmol) of 2-[3-(beﬁzyloxy)—4—chIorophenyl]—4,4,5,5- '
tetramethyl-1,3,2-dioxaborolane in a mixture of 160 mL of dimethoxyethahe (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(PPh;z), and heat the reaction mixture for 4 h 30 min
at 90°C. After concenfration under reduced pressure, distribute the residue obtained in a
20  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 MgSQ,, filter and concentrate
under reduced pressure. Purify the residue obtained by silica gel column
chromatography, eluting with a DCM / methanol gradient frorh 0 to 2% of methanol. After
- concentration under reduced pressure, solidify the residue in a 5/95 methanol / ether
25  mixture, then filter and wash with ether. We thus obtain 1.99 g of methyl 5-[3-(benzyloxy)-
4-chlorophenyl]-6-oxo-1,6-dihydropyridine-3-carboxylate in the form of a beige solid.
Yield = 40%
M.p.(°C). 190

30 11.2. Methyl 5-I13-{banzyloxy)-4-chlorophenyl}-6-

{[(trifluoromethvi)sulphonylloxynicotinate

According to the method described in example 4.4, starting from 1.99 g (5.38 mmol) of
methyl  5-[3-(benzyloxy)-4-chlorophenyl]-6-oxo-1,6-dihydropyridine-3-carboxylate  and
35 2.26 mi (13.45 mmol} of trifluoromethanesulphonic anhydride, we obtain 1.6 g of methyl
b-[3-(benzyloxy)-4-chlorophenyi]-6-{[(trifluoromethyl)sulphonyljoxy}nicotinate in the form

of oil.
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Yield = 60%

11.3. Methx}l 5-[3-(benzyloxy)-4-chlorophenyl}-6-(2-methylphenylinicotinate

According to the method described in example 4.5, starting from 1.5 g (2.99 mmol) of
methyl 5-[3-(benzyloxy)-4-chlorophenyf}-6-{[(trifluoromethyl)sulphonylloxy}nicotinate and
of 508 mg (3.74 mmol) of 2-methylphenyl boronic acid, we obtain 1.26 g of methyl 5-[3-
(benzyloxy)-4-chlorophenyl}-6-(2-methylphenyl)nicotinate in the form of oil. |
Yield = 95% '

11.4. Methyl 5-{4-chloro-3-[3-(dimethylamino)propoxyiphenyl}-6-(2-

methylphenylinicotinate

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-methylphenyl)nicotinate, we obtain 843 mg of methyl 5-{4-chloro-3-[3-

~ (dimethylamine)propoxy]phenyl}-6-(2-methylphenylnicotinate in the form of oil.

Yield = 68%

11.5. 3-({[5-{4-Chloro-3-[3-(dimethylamino)propoxy]phenvi}-6-(2-methyiphenyl)pyridin-3-

vilcarbonyllamino)-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-chloro-3-[3-
(dimethylamino)propoxy]phenyl}-6-(2-methylphenyl)nicotinate and 258 mg (1.87 mmol) of
racemic 3-amino-4-methyipentancic acid, we obtain 130 mg of 3-({[5-{4-chloro-3-[3-
(dimethylamino}propoxy]phenyl}-6-(2-methylphenyl)pyridin-3-yllcarbonylyamino)-4-
methylpentanoic acid hydrochloride in the form of a white solid.

Yield = 13%

M.p.(°C)= 139

M = CagH3zsCIN3O4 = 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 (t, 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-(triflucromethyl)phenyl]-5-(2-

methylphenyl)pyridin-2-yljcarbonyl}amino)adamantane-2-carboxylic acid hydrochloride
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(compound No. 43)

12.1. 2-iodo-5-nitrophenoi

Add, dropwise, a solution of 20.7 g (300 mmol)} of sodium nitrite (NaNO,) 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 cooled fo 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 to RT. After stirring
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 mLi 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
chrbmatography, eluting with a cyclohexane / EtOAc gradient from 0 to 10% of EtOAc.
After concentration under reduced pressure, we obtain 39.8 g of 2-iodo-5-nitrophenol in
the form of a brown solid.

Yield = 75%

M.p.(°C) = 150

12.2. 2-(benzyvloxy}-1-iodo-4-nitrobenzena

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-iodo-4-nitrobenzene in the form df oil.

Yield = 90%

12.3. 2-{benzyloxy)-4-nitro-1-( triﬂuoromethvl)b'enzene

Add 10.4mL (70.18 mmol) of frifluoromethyltrimethyisilane to a mixture of 4.08g
{70.2 mmol) of anhydrous potassium fluoride and 13.36 g (70.18 mmo!) of anhydrous Cul
and 19.17 g (54 mmol} of 2-(benzoxy}-1-icdo-nitrobenzene 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,SQO,, and concentrate under reduced pressure. We thus obtain 15 g of
2-(benzyloxy)-4-nitro-1-(triffuoromethyl)benzene in the form of olil.

Yield = 94%
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12.4. 3-(benzyioxy)}-4-(iriflucromethyDaniline

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 EtO.H, 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 Na,CO,. After neutralizing, extract the aqueous phase again with

2x100 mL of ether. Combine the organic phases, wash with 100 mL of water, dry over
calcium chloride 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. After concentration under reduced pressure, we obtain 8.1 g of 3-(benzyloxy)-
4-(triflucromethyl)aniline in the form of oil.

Yield = 60%

12.5. 2«(benzvloxy)-4-icdo-1-{trifluoromethvhbenzene

According to the method described in example 12.1., starting from 8 g' (30 mmol) of 3~
(benzyloxy)-4-(trifluoromethyt)aniline, we obtain 8g of 2-{benzyloxy)-4-iodo-1-
(trifluoromethyl)benzene in the form of oil.

Yield = 70%

12.6. [3-(Benzyloxy)-4-(iriflucromethyl)phenvilboronic acid

According to the method described in example 4.2, starting from 8 g (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-
(trifluoromethyl)phenyl]boronic acid in the form of oil.

Yield = 79%

12.7.  Methyl 6-[3-(benzyloxy)-4-(triflucromethyl)phenyl]-5-hydroxypyridine-2-carboxylate

According to the method described in example 4.3, starting from 4.95 g (16.7 mmol) of [3-
(benzyloxy)-4~(triflucromethyl)phenyl]lboronic acid and 3.88 g (16.72 mmol) of methy| 6-
bromo-5-hydroxypyridine-2-carboxylate, we obtain 4.38 g of methyl 6-[3-(benzyloxy)-4-
{trifluoromethyl)phenyl]-5-hydroxypyridine-2-carboxylate in the form of a white solid.

Yield = 65%

M.p.(°C) =82
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12.8. Methvl 6-[3-(benzvloxv)—4—(trifluoromethvf)phenvf]-s-(2-methvlohenvl)pvridine-Z-
carboxylate

According to the triflate/Suzuki coupling steps described in examples 4.4 and 4.5
respectively, starting from 4.38g (10.9mmol} of methyl 6-[3-(benzyioxy)-4-

(trifluoromethyl)phenyl]-5-hydroxypyridine-2-carboxylate and 1.8g (13.1mmol) of 2-

methylphenylboronic  acid, we obtain 4.63g of methyl 6-[3-(benzyloxy)-4-
(trifluoromethyl)phenyl}-5-(2-methyiphenyl)pyridine-2-carboxylate in the form of a white

solid.

Yield = 89%

M.p.(°C) = 226

12.8. Methyl 6-[3-[3-{dimethylamino)propoxy]-4-(trifluoromethyliphenyll-5-(2-
methyiphenylpyridine-2-carboxylate '

According to the debenzylation/O-alkylation steps described in examples 4.6 and 1.6
respectively, starting from 257g (5.38mmol} of methyl 6-[3-(benzyloxy)-4-
(trifluoromethyl)phenyl}-5-(2-methylphenyl)pyridine-2-carboxylate, we obtain 2269 of

methyl 6-[3-[3-(dimethylamino)propoxyl-4-(trifluoromethyl)phenyl]-5-(2-
methylphenyl)pyridine-2-carboxylate in the form of a white solid.
Yield = 89% '

- M.p.(°C) = 142

12.10. 2-({[6-[3-]3-(Dimethylamino)propexyl-4-(trifluoromethyliphenyl}-5-(2-
methylphenvhpyridin-2-vijcarbonyllamino)adamantane-2-carboxylic acid hydrochloride

According to the saponification/peptide coupling steps described in examples 1.7 and 1.8
respectively, starting  from 565 mg (1.19 mmol)  of  methyl 6-[3-[3-
{dimethylamino)propoxy]-4-(trifluoromethyi)phenyl]-5-(2-methylphenyl)pyridine-2-
carboxylate and 256 mg (1.3t mmol) of 2-aminc-adamantane-2-carboxylic acid, we
obtain 440 mg of 2-({[6-[3-[3-(dimethylamino)propoxy]-4-(trifiucromethyl)phenyl]-5-(2-
methylphenyl)pyridIn—2-yl]carbonyl}amino)adamantane~2-carboxylic acid hydrochloride in
the form of white powder.

Yield = 55%

M.p.(°C) = 231

M = CagHaoFsNaO4 = 6834; M+H = 635
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*H NMR (ppm, d6-DMSO, 400 MHz): 8.50 (s, 1H); 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-Chloro-2'-{4-chloro-3-{3-(dimethylamino)propoxylphenyl}-2,3'-
bipyridin-6'-yl)carbonyl]amino}cyclohexane carboxylic acid hydrochloride

{compound No. 55)

13.1.  Methyl 8-[3-(benzvioxy)-4-chiorophenyll-5-(4,4.5 5-tetramethyl-1,3,2-dioxaborolan-

2-ylpvridine-2-carboxvylate

Stir a solution of 5g (10mmol) of methyl B-[3-(benzyloxy)-4-chlorophenyl}-5-
{[(trifluoromethyl)sulphonyljoxy}pyridine-2-carboxylate  and 2.78g (11 mmol)  of
4,4.4' 4 55,5 5'-octamethyl-2,2'-bi-1,3,2-dioxaborotane 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 PdCly(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,SO,, 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 EtOAc. After concentration under reduced pressure, we
obiain 3.2g of methyl 6-[3-(benzyloxy)-4—chlorophenyf]-S—(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl}pyridine-2-carboxylate in the form of a wax.

Yield = 67%

13.2.  Methyi 2'-[3-(benzyvioxy)-4-chlorophenyll-3-chloro-2 3'-bipyridine-6'-carboxviate

Stir a solution of 850 mg (1.77 mmol) of methyl 6-[3-(benzyloxy)-4-chlorophenyl]-5-
(4,4,5,5-tetramethyl-1,3,2-dioxaberolan-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 (5.32 mmol) of K,CO3 and 61 mg
(0.05 mmol) of Pd(PPhj3), and heat the reaction mixture for 4 h at 85°C. Then distribute
the reaction mixture between 10 mL of EtOAc and 10 mL of brine. Dry the organic phase
over Na,50,, 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-
(benzyloxy}-4-chiorophenyi]-3-chloro-2,3"-bipyridine-6'-carboxytate in the form of oil.

Yield = 28%
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13.3. Methyl 3-chloro-2'-{4-chloro-3-[3- dimethvlamino)propoxy]phenvl}—2,3'—bipvridine-G'-
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-
chiorophenyl]-s-chloro-2,3'-bipyridine—6'-carboxylate, we obtain 130 mg of methyl 3-
chloro-2‘-{4—chIoro-3-[3-(dimethylamino)propoxy]phenyl}-z,3'-bipyridine-6'-carboxylate in
the form of oil.

Yield = 37%

13.4. 1-{[( 3-Ch|bro-2'-{ 4-chloro-3-[3-(dimethylamino)propoxylphenyi}-2.3'-bipyridin-6'-

yl)carbonyllaminolcyclohexane carboxyiic 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)propoxy]phenyl}-Z,3'-bipyridine~6'-carboxylate and 44 mg (0.31 mmol) of
2-aminocyclohexanecarboxylic acid, we obtain 120 mg of 1-{[(3-chloro-2'-{4-chioro-3-[3-
(dimethylamino)propoxy]phenyl}~2,3'-bipyridin-6'-yl)carbonyl]amino}cyclohexane
carboxylic acid hydrochloride in the form of white powder,

Yield = 70%

M.p.(°C) = 140

M = CoeH2,ClN4O4 = 570; M+H = 571

'H NMR (ppm, d6-DMSO, 400 MHz): 10.45 (s, tH); 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, TH); 6.90 (dd, 1H); 3.95 (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)—3n({[6-{4-chIoro-S-[S—(dimethyIamino)propoxy]phenyl}—5-(2—chloro—5-
methyiphenyl)pyridin-2-yl]carbonyl}amino)—4—methylpentanoic acid hydrochloride
{compound No. 72}

14.1. Methyl 6-{4-chioro-3-[3-(dimethylamino)propoxy]phenyl}-5-(2-chloro-5-
methylphenyl)pyridine-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-methyliphenyl)pyridine-2-carboxylate, we obtain 530 mg of 6-{4-chloro-3-[3-



aa a a a a 6 Zr-- | cntr Oto. 1.7, tNto VI In '14-
to 78 Melting point (t) 041. 00Z < 0048 061. 91.

. (dimethyiamino)propoxy]phenyl}-S-(2~chIoro-5-methyiphenyl)pyridine-2-carboxylate in the

form of oil.
Yield = 72%
5 14.2 (38)—3-({[6—{4-Chforo-3—[3-(dimethylamino)propoxy}phenyl}-5-(2-chlor0-5-

methylphenyl)pyridin-2-yljcarbonyl}amino)-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-
10 .(dimethylamino)propoxy]phenyl}-S-(Z-chIor0-5-methylphenyl)pyridine—2-carboxylate and
130 mg (1 mmol) of (38)-3-amino-4-methylpentanoic acid (J. Org. Chem., 1999, 6411-
6417}, we obtain 333 mg of (38)-3-({{6-{4-chtoro-3-[3—(dimethylamino)propoxy]pheny!}-S—
(2-chloro-5-methylphenyl)pyridin-z-yl]carbonyl}amino)—4—methylpentanoic acid
hydrochloride in the form of white powder.
15  Yield=67%
M.p.(°C} = 157
[oJo? = -18°; (¢ = 0.1; MeOH)
M = C3oH3sClN3O, = 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
20 (m, BH); 6.90 (d, 1H); 4.15 (m, 1H); 3.90 (m, 2H); 3.15 (t, 2H); 2.75 (s, BH); 2.55 (t, 2H);
2.25 (d, 3H (conformers)); 2.10 (m, 2M); 1.90 (m, 1H), 0.85 (dd, 6H (conformers)).

Example 15: 1-({[6-{4-ChIoro-3-[3-(dimethyiamino)propoxy]pheny!}—5¥(2,4-
dimethylpheny!)pyridin-2~yl]carbonyl}amino)cyclohexanecarboxylic acid hydrochloride
25  (compound No. 66)

16.1.  Methyl 6-[3—(benzyloxy)—4-chloropheny!]-5~(2,4—dimethylphenyl ypyridine-2-
carboxylate

30 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)sulphanylJoxy}pyridine-2-carboxylate and 418 mg (2.8 mmol) of 24-
dimethylphenylboronic acid leads to 820 mg of methyl 6-{3-(benzyloxy)-4-chlorophenyl]-5-
(2,4-dimethylphenyl)pyridine-2-carboxylate in the form of oil.

35 Yield = 90%

15.2. 6-{4—ChIoro-3-[3—(dimethylamino)propoxy]phenyl}-S-(Z,4-dimethylpheny!)pyridine~

2-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)-
4-chiorophenyl}-5-(2,4-dimethylphenyl)pyridine-2-carboxylate, we obtain 659 mg of 6-{4-
chloro-3-[3-{dimethylamino)propoxylphenyl}-5-(2,4-dimethyliphenyl)pyridine-2-carboxylic
acid hydrochloride in the form of gum.

Yield = 77%

16.3.  1-{{[6-{4-Chloro-3-[3-(dimethylamino)propoxy]phenyf}-5-(2,4-
dimethylphenyl)pyridin-2-yljcarbonyllamino)cyclohexanecarboxylic acid hydrochloride

According to the method described in example 1.8, pebtide coupling effected between
356 mg  (0.75 mmol) - of 6-{4—chloro-3-[3-(dimethyiamino)propoxy]phenyt}-S-(2,4-
dimethylphenyl)pyridine-2-carboxylic acid hydrochloride and 113 mg (0.79 mmol} of 2-
aminocyclohexane-2-carboxyfic acid leads to 160mg of 1-({[6-{4-chloro-3-3-
(dimethylamino)propoxy]phenyl}-5-(2,4-dimethylphenyhpyridin-2-
yllcarbonylyamino)cyclohexanecarboxylic acid hydrochloride in the form of white powder.
Yield = 38%

M.p.(°C) = 158

M = CaH3gCIN3O4 = 563.; M+H = 564

'H NMR {ppm, d6-DMSQO, 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, TH); 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: (3S)-3-({[6-{4-Chloro-3-{3-(dimethylamino}propoxy]phenyl}-5-(2,4-
dimethylphenylpyridin-2-yljcarbonylyamino)-4,4-dimethylpentanoic acid hydrochloride

(compound No. 117)

According to the method described in example 9, peptide coupling effected between
950 mg {2 mmol} of 6-{4-chloro-3-[3-(dimethylamino)propoxy]phenyl}-5-(2,4-
dimethylphenyl)pyridine-2-carboxylic acid hydrochloride and 412 mg (2.05 mmol) of tert-
butyl (38)-3-amino-4,4-dimethylpentanoate (J.Org.Chem., 1999, 64, 6411-6417} leads to
830 mg of (35)-3-({[6-{4-chloro-3-[3-(dimethylamino)propoxy]phenyl}-5-(2,4-
dimethylphenyl)pyridin-2-yljcarbonyl}amino)-4,4-dimethylpentanocic acid hydrochloride in
the form of white powder.

Yield = 70%

4
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M.p.(°C) =130

[oJo® = -5°; (¢ = 0.1; MeOH)

M = CayH4oCIN;O4 = 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, 1H); 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: ‘I-{[(3,5-DichIoro-2'-{4-chIoro—3—[3-(dimethyiamino)propoxy}phenyl}—Z,3'-
bipyridin-6'-yl)carbonyllamino}cyclohexanecarboxylic acid hydrochloride

(compound No. 65)
17.1.  Methyl 2'-[3—(benzy_!oxy)-4-chforophenyl]-B,5-dichIoro-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 8-[3-(benzyloxy)-4-chlorophenyl]-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)pyridine-2-carboxylate and 25g (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.  Methyt 3,5-dichIoro-2'—{4—chIoro-3—{3-(dimethylamino)propoxy]phenyr}~2,3'-
bipyridine-6'-carboxylate

According fo 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-dichloro-2'-{4-chioro-
3-[3-(di methylamino)propoxylphenyl}-2,3'-bipyridine-8'-carboxylate in the form of gum.
Yield = 58%

17.3. 1-{[(3,5—DichIoro—2'-{4~chloro-3-[3-(dimethy]amino)propoxy]phenyl}-2,3'—bipyridin-
6'-yl)carbonyllamino}cyciohexanecarboxylic 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)propoxy]phenyl}~2,3'-bipyridine—6‘-carboxylate and 472 mg (3.3 mmol) of
2-aminocyclohexane-2-carboxylic acid, we obtain 1.12 g of 1-{[(3,5-dichioro-2'-{4-chioro-
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3-[3-(dimethylamino)propoxylphenyl}-2,3'-bipyridin-6'-
yl)carbonyljamino}cyclohexanecarboxylic acid hydrochioride in the form of white powder.
Yield = 50% '
M.p.(°C)= 1865

5 M CyH3ClN,O4 = 604; M+H = 605
'H NMR (ppm, d6-DMSQ, 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).

10 Examplé No. 18: 1-({[6-{4-Chioro-3-[3-(dimethylamino)propoxylphenyl}-5-(3,5-dimethyl-
1H-pyrazol-1-yl)pyridin-2-yllcarbonyl}amino)cyclohexanecarboxylic acid hydrochloride

(compound No. 75)

18.1. Methyl 6-[3-(benzyloxy)-4-chlorophenyl]-5-[2-
15 (diphenylmethylidene)hydrazinolpyridine-2-carboxylate

Put 29 {4 mmol) of methyl 6-[3-(benzyloxy)-4-chlorophenyl]-5-
{f(trifluoromethyl)sulphonyl]oxy}pyridine-2-carboxylate in 10 mL of anhydrous toluene in a
screw-top bottle. To the solution, under argon, add successively 938 mg (4.78 mmol) of
20 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 ether/water 1:1 mixture. Dry the organic phase over Na,SQ, and concentrate
under reduced pressure. Purify the residue obtained by silica gel column
chromatography, eluting with a DCM/acetone gradient from O to 5% of acetone. After
25  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%

30 18.2. . Ethyl 6-[3-(benzyloxy)-4-chlorophenyl]-5-(3,5-dimethyi-1H-pyrazol-1-yl)pyridine-2-

carboxylate

Put  600mg (1.08 mmol) of methyi  6-[3-(benzyloxy)-4-chlorophenyl}-5-[2-
(diphenylmethylidene)hydrazino]pyridine-2-carboxylate, 378 mg (3.78 mmol) of 2,4-
35 pentanedione, 186 mg (1.08 mmol) of paratoluenesulphonic acid and 5 mL of ethanol in a
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
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50 mL of a saturated aqueous solution of NaHCO3. Dry the organic phase over Na,SO,
and concentrate under reduced pressure. Purify the residue obtained by silica gel column
chromatography, eluting with a heptane/EtOAc gradient from O to 50% of EtOAc. After
concentration under reduced pressure, we obtain 235 mg of ethyl 6-[3-(benzyloxy)-4-
chiorophenyl]-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)propoxy]phenyl}-5-(3,5-dimethyl-1H-pyrazol-1-
yhpyridine-2-carboxylic acid hydrochloride '

According to the debenzylation /O-alkylation / saponification steps described in examples
4.6, 1.6 and 1.7 respectively, starting from 1 g (2.256 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)propoxy]phenyl}-5-(3,5-dimethyl-1H-pyrazol-1-
yhpyridine-2-carboxylic acid hydrochloride.

Yield = 43% '

18.4. 1-({[6-{4-Chloro-3-[3-(dimethylamino}propoxylphenyl}-5-(3,5-dimethyl-1H-pyrazol-

1-yhpyridin-2-yllcarbonyl}amino)cyclohexanecarboxylic acid hydrochloride

According to the method described in exampie 9, peptide coupling effected between
460 mg (1 mmol) of 6-{4-chloro-3-[3-{dimethylamino)propoxylphenyl}-5-(3,5-dimethyl-1H-
pyrazol-1-ypyridine-2-carboxylic acid hydrochloride and 156 mg (1.09 mmol) of 2-
aminocyclohexane-2-carboxylic acid leads fo 270mg of 1-{{[6-{4-chloro-3-[3-
(dimethylamino)propoxy]phenyl}-5-(3,5-dimethyl-1H-pyrazol-1-yl)pyridin-2-
yilcarbonyl}amino)cyclohexanecarboxylic acid hydrochloride in the form of white powder.
Yield = 46%

M.p.(°C) = 202

M CapH3CINsOy = 553; M+H = 554

"H NMR (ppm, d6-DMSO, 400 MHz): 12.45 (s, 1H); 10.3 (s, 1H); 8.40 (s, 1H); 8.15 (s,
2H); 7.45 (d, 1H); 7.00 (m, 2H); 8.05 (s, 1H); 3.95 (t, 2H); 3.16 (m, 2H); 2.75 (d, 8H); 2.20
(s, 3H); 2.15 (m, 4H); 1.70 (s, 3H}); 2.9-1.2 {m, 8H). '

Example No. 19: 1-{{[6-{4-Chloro-3-[3-{dimethylamino)propoxy]phenyl}-5-(2-
methylphenyl)pyrazin-2-yljcarbonyl}amino)cyclohexanecarboxylic acid hydrochloride

{compound No. 80)

5a
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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 solution 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-# water 1:1
mixture. After washing with 2 x 100 mL of water, dry the organic phase over Na,S04 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 1.24g of S-aminopyrazine-2-
carbonitrile in the form of oil. '
Yield = 50% "
15
19.2. Methyl 5-aminopyrazine—Z—qarboxyIate

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 mixture under reduced pressure and take up the residue obtained in 200 mL of
EiOAc and 10 mL of a saturated aqueous solution of NaHCOj;. Dry the organic phase
over Na,SO, and concenfrate 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 obfain 1.4 g of methyl 5-aminopyrazine-2-
25  carboxylate in the form of oil. |
Yield = 49%

18.3. Methy! 5-amin0—6~bromo'pyrazine-2-carboxylate

30
Add 1.79 g (10.05 mmol) of N-bromosuccinimide to a solution of 1.4 g (9.14 mmol) of

methyl 5-aminopyrazine-2-carboxylate in 10 mL of acetoniirile. 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 gel 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-8-bromopyrazine-2-carboxylate in the form

of yellow wax.
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= Yield = 78%
19.4. Methy! 5-amino-6-[3-(benzyloxy)~4—chioropheny!]pyrazine-Z-carboxylate

5  Stir a suspension of 137 mg (0.36 mmol) of (bis-benzonitrile)-paltadium Il 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 mmol) of
methyl 5-amino-S-bromopyrazine-Z-carboxyiate, 1.87 g (7.51 mmol) of [3-(benzyloxy)-4-
chlorophenyllboronic acid, 2.4 mL of ethanol and 3.58 mL (7.15 mmol) of a 2N aqueous

10 solution of sodium carbonate. Reflux the reaction mixture for 5h 30 min and then
distribute in 100 mL of a water/EtOAc 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 cyclohexane/EtQAc gradient
from 50 to 100% of EtOAc. After concentration under reduced pressure, we obtain 1.33 g

15 of methyl 5-amino-6-[3-(benzyloxy)-4-chlorophenyllpyrazine-2-carboxylate in the form of
yellow wax.

Yield = 50%

19.5.  Methyl 8-[3-(benzyloxy)-4-chlorophenyl}-5-bromopyrazine-2-carboxylate
20

~ Add, dropwise, 0.82 mL (6.9 mmol) of tert-butyl nitrite to a solution of 1.28 g (3.46 mmol)

of methyl 5-amino-6-[3-(benzyloxy)-4-chlorophenyllpyrazine-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,

25  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,S0O, 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 645mg of methyl 6-[3-

30 (benzyloxy)-4-chlorophenyl]-5-bromopyrazine-2-carboxylate in the form of yellow wax.
Yield = 43%

19.6. Methyl 6-[3-(benzyloxy)-4—chlorophenyf]—5-(2—methylphenyl)pyrazine—z-carboxylate
35  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
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methyl 6-[3-(benzyloxy)-4-chlorophenyl]-5-(2-methylphenyl)pyrazine-2-carboxylate in the
form of wax.
Yield = 76%

5 19.7.  1-({{6-{4-Chloro-3-[3-(dimethylamino)propoxy]jphenyl}-5-(2-methylphenyl)pyrazin-
2-ylJcarbonyl}amino)cyclohexanecarboxylic acid hydrochioride

According to the debenzylation / O-alkylation / saponification / peptide coupling steps
described in examples 4.8, 1.6, 1.7 and 9, starting from 485 mg (1.09 mmol) of methyl 6-
10 [3-(benzyioxy}-4-chlorophenyl]-5-(2-methylphenyl)pyrazine-2-carboxylate, = we obtaih
154 mg | of 1-({[6-{4-chloro-3-[3-(dimethylamino)propoxy]phenyl}-5-(2-
methylphenyl)pyrazin-2-yljcarbonyl}amino)cyclohexanecarboxylic acid hydrochloride in
the form of white powder,
Yield = 20%
15  M.p.°C)=162
M C3H3sCIN,O, = 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).
20
Example No. 20: 1-({[3-amino-6-{4-chloro-3-[3-(dimethylamino)propoxyjphenyl}-5-(2-
methylphenyl)pyrazin-2-yilcarbonyl}amino)cyclohexanecarboxylic acid hydrochloride
- {compound No. 129)
25

20.1. Methyl 3-amino-6-chioro-5-{2-methylphenyl)pyrazine-2-carboxylate

Put 5 g (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
30  bottle. After dissolution, add 34 mL (67.6 mmol) of a 2N aqueous solution of sodium
carbonate and degas the two-phase mixture for 30 min by bubbling with argon. Then add
1.3 g (1.13 mmol) of Pd(PPhj), and stir the reaction mixture vigorously at 110°C for 48 h.
After cooling, distribute the solution in 500 mL of EtOAc/brine 1:1 mixture and extract the
agueous phase again with 4 x 50 mL of EtOAc. Combine the organic phases, dry over
35 Na,50, and concenfrate under reduced pressure. Purify the residué 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 methy! 3-amino-6-

chloro-5-(2-methylphenyl)pyrazine-2-carboxylate in the form of yellow wax.
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20.2. Methyl 3-amino-6-[3-(benzyloxy)-4-chlorophenyl}-5-(2-methyiphenyl)pyrazine-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-chloro-5-(2-methylphenyl)pyrazine-2-
carboxylate and 3.2 g (12.24 mmol) of methyl 5-amino-6-bromopyrazine-2-carboxylate,
1.97 g (7.5'1 mmol) of [3-(benzyloxy)-4-chlorophenyilboronic acid leads to 2.7 g of methyl
3-amino-8-[3-(benzyloxy)-4-chicrophenyl]-5-(2-methylphenyl)pyrazine-2-carboxylate in
the form of gum.

Yield = 80%

20.3. 1-({[3-amino-6-{4-chloro-3-[3-(dimethylamino)propoxylphenyl}-5-(2-
methylphenyl)pyrazin-2-yljcarbonyl}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 mmo!) of methy! 3-
amino-8-[3-{benzyloxy)-4-chlorophenyi]-5~(2-methylphenyl)pyrazine-2-carboxylate, we
obtain 40mg of 1-({[3-amino-6-{4-chloro-3-[3-(dimethylamino)propoxy]phenyl}-5-(2-
methylphenyl)pyrazin-2-yljcarbonyl}amino)cyciohexanecarboxylic acid hydrochloride in
the form of white powder. '
Yield = 12.5%

M.p.(°C) =138

M C3H3CIN5O,4 = 565; M+H = 566

H NMR (ppm, d6-DMSO, 400 MHz): 12.40 (s, 1H); 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).

Example No. 21: 1-{{[6-{4-Chloro-3-[3-(dimethylamino)propoxylphenyl}-5-(2-chicro-5-

ethoxyphenyljpyridin-2-yljcarbonyl}amino)cyclohexanecarboxylic acid hydrochloride

(compound No. 105)

21.1. 4-chloro-3-iodophenol

ow
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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-nitrophencl we obtain 24 g
of 4-chloro-3-iodophenol in the form of oil.

Yield = 66%

21.2. 1-chioro-2-iodo-4-ethoxybenzene

Add 2 g (14.5 rhmol) of K-CQO3 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 mixiure 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,SO; and concentrate under
reduced pressure. We obtain 2.38 g of 1-chIoro~2-iodo-4—éthoxybenzene in the form of
oit.

Yield = 87%

21.3. (2-Chloro-5-ethoxyphenyl)boronic acid

Add, dropwise, 5.5 mL (8.8 mmol) of a 1.6N solution of butyliithium in hexane in the
space of 30 min to a solution of 2.38 g (8.4 mmol) 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
(8.2 mmol) of triisopropyl borate and stir the reaction mixture for 3 h at room temperature,
then distribute in 200 mL of EtOAc/HCI 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 990 mg of (2-chlore-5-ethoxyphenyl)boronic acid, in the form of oil.

Yield = 59%

21.4. Methyl 5-(2-chloro-5-ethoxyphenyt)-6-{4-chloro-3-{(4-
methoxybenzyl)oxylphenylipyridine-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
methyl 6-{4-chloro-3-[(4-methoxybenzyl)oxy]phenyl}-5-
{[{triflucromethyl)sulphonylloxy}pyridine-2-carboxylate (obtained in 3 stages from 1-
chloro-4-iodo-2-[(4-methoxybenzyl)oxylbenzene according to the borylation / Suzuki

coupling / triflate steps described in examples 4.2, 4.3 and 4.4 respectively) leads to

ol N V- 1-- LON 81 Melting point foci O tO 00Z 894 *r
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700mg - of methyl 5-(2-chloro-5-ethoxyphenyl)-8-{4-chioro-3-[(4-
methoxybenzylloxy]phenyl}pyridine-2-carboxylate in the form of oil.
Yield = 70%

5 21.5. Methyi 5-(2-chloro-5-ethoxyphenyl)-6-(4-chloro-3-hydroxyphenyl)pyridine-2-
carboxylate '

Add 1 mL (13 mmol) of triflucroacetic acid to a solution of 700 mg (1.3 mmol) of methyl 5-
(2-chloro-5-ethoxyphenyl)-6-{4-chloro-3-[(4-methoxybenzyhoxylphenyl}pyridine-2-

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 NaHCO;. Dry the organic phase over
Na,SO, and concentrate under reduced pressure. Purify the residue obtained by silica gel
column chromatogfaphy, eluting with a cyclohexane / EtOAc gradient from 0 to 30% of

15 FEtOAc. After concentration under reduced pressure, we obtain 524 mg of methyl 5-(2-
chloro-5-sthoxyphenyl)-6-(4-chloro-3-hydroxyphenyl)pyridine-2-carboxylate in the form of
oil. :

" Yield = 96%

20 21.8. 1-({[6-{4-chloro-3-[3-(dimethylamino)propoxylphenyl}-5-(2-chioro-5-
ethoxyphenyl)pyridin-2-ylJcarbonyl}amino)cyclohexanecarboxylic acid hydrochioride

According to the O-alkylation / saponification / peptide coupling steps described in
examples 1.8, 1.7 and 9, starting from 524 mg (1.25 mmol) of methyl 6-{4-chloro-3-{(4-
25 methoxybenzyi)oxy]phenyl}—S-{[(trifIuoromethyl)suIphonyI]oxy}pyfidine-2-carboxy|ate, we
obtain 125 mg of 1-({{6-{4-chloro-3-[3-(dimethylamino)propoxy]phenyl}-5-(2-chloro-5-
ethoxyphenyl)pyridin-2-yl]carbonyl}amino)cyclohexanecarboxylic acid hydrochloride in
the form of white powder.
Yield = 18%
30 M.p.°C)=160
M CaoH3ClN3O5 = 613; M+H = 614
"H NMR (ppm, d8-DMSQ, 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); 1.65 (m, 3H); 1.45 (m, 2H); 1.35 {m, 1H); 1.30 (t, 3H).
35
The chemical siructures and physical properties of some examples of compounds

according to the invention are shown in the following 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:

5 e atest in vitro of intracellular calcium mobilization (FlipR test) employing urotensin Il

antagonists (the compounds of the bresent invention) of the human GPR14 receptor,

¢ afunction test.of contraction of rat aorta rings, also employing urotensin il antagonists

represented by the compounds of the present invention.
10 These two tests are described below:

1. FlipR (Fluorometric Imaging Plate Reader) protocol

1.1 Purpose

15
The purpose is to measure the activation of the GPR14 receptor by human urotensin Il.

1.2. Test principle

20 GPR14 is a Gg-coupled receptor with 7 transmembrane domains. its activation by a
specific ligand causes an increase in Ca*" in the cell via the PLC (Phospholipase C}, IP3
(Inositol-1,4,5-triphosphate} DAG (Diacylglycerol) pathway. The increase in Ca2" 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-

25  flyorescent in the absence of Ca®".
1.3. Protocol

Experimental plan

30
| 1) Seeding of the cells on D-1 (Day -1) or D-2

2) Incorporationfloading (DO) 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
35 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 transplanted in 200 pl of culture medium in 98-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,

5 incorporation of the Fluo 4 M

The Fluo-4AM is prepared at 20 mM then aliquots are taken (50 i) and stored at
-20°C away from the light. A solution of pluronic acid at 200 mg/ml in DMSO is also
. prepared (it has a shelf life of one week at room temperature away from the light).
10 : _
The cells are charged with the Fluo-4AM + pluronic acid mixture (aliquot 50 pl +
50 pl of pluronic acid) dituted to 1/100 in the measurement buffer.

After washing the wells with 150 pl of measurement buffer (cf. annex), the cells

15  are then charged as foliows:
- distribution of 100 yl of measurement buffer in each well
- addition of 10 i 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

20  presence of 5% CO..
The cells are then washed 3 times with 150 pl of measurement buffer {o remove

the excess of the probe. A volume of 150 i of buffer is added to each well at the end of

washing.

25 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.

30 After stabilization of the basic signal, the GPR14 inhibiting compounds are
injected by the FlipR under a volume of 50 pl from a dilution plate effected with Biomek
2000 in measurement buffer. Urotensin [l (3 nM final, concentration equal to the ECs) is
added under a volume of 50 pl 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

35  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 values of fluorescence
measured just before injection of urotensin II (min) and those of the fluorescence
5  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 II.
The percentage inhibition calculated for each concentration of inhibitor is calculated as

10 follows:

- for each well with Uro II (urotensin Il) + inhibitor, caliculation of the delta product value =
max — min
- for the well with Uro Il alone, calculation of the value delta Uro Il (average max —

15 average min)
The percentage inhibition for each concentration of product is calculated as follows:

Inhibition (%) = 100 x (delta Uro Il — delta product)/deita Uro I

20
1.5, Annex

Composition of the measurement buffer (in demineralized water, io be prepared when

required)

Qsf 500 mL QSF1L QSF2L
HBSS 50 m. 100 mL. 200 mL
MgS0, 19.72 g/l 5mL 10 mL 20 mL
Hepes 2389 476 9 9.52 ¢
Na,CO; 35 g/l. 5 mL 10 mL 20 mL
CaCl, 14.7 g/L 5mL 10mL 20 mL
BSA 10% 50 mL 100 mL 200 mL

25 HBSS = Hanks' Balanced Salt Solution
BSA = Bovine Serum Albumin

The various saline solutions can be storad for 2 months at 4°C.

Adjust the volume of H,O and add probenecid dissolved in 1N sodium hydroxide

30
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+ Probenecid 0.355g in 5mk of [ 0.71g in 10mL of i 1.42g in 20mL of
1N NaOH 1N 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)
Piuronic acid (Molecular Probes P6867)
10 HBSS 10x (Gibco 14185-045)
HEPES (acid) (Sigma H3375 )
~ Sedium carbonate (Sigma $7795 ) Na,COs
Magnesium sulphate (Sigma M7774) MgSO,
Cailcium chioride (Sigma C5080) CaCl,
15  Black tips (Molecular Devices 9000-0549)
Black plates, 96-well (Beckton Dickinson 356640)
DMSO (Sigma D 5879)

1.7. Resulis

20 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. '

25
2. Contraction of Rat Aorta

2.1. Protocol

30 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 aortas are removed, washed and, after removing
the endothelium, are cut into 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 tissue, maintained at 37° and aerated with a stream of carbogen (95% O2-5% COy), is
connected to a Grass FT03 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 prestimuiation with
80 mM of KCl. This contraction is repeated a second time and the strain that developed will
serve as reference (100%) for standardizing the response to urotensin I,

The curve of concentration v. contractie response to urotensin I 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 If.

The antagonists or the vehicle (DMSO 0.15% maximum) are added to the container 30 min

before the agonist.
2.2. Compound

Human urotensin il is obtained from Bachem Lid (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
KCl. The results represent the mean +/~ sem of the individual responses. N corresponds to
the number of animals per batch. 7

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 Enax (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 ECsy of the agonist in the presence of the antagonist divided by

the ECs of the agonist in the absence of the antagonist.

0



HO0O3 H O Nr HOO3 H &N or _ HOO3 H CtiaN O HOO3 HCO-N O Cl17 2 z zel AIN
NVePr NVeEt CV 5 z O 5 7 zelNN N TED) '(9.jo) THo) ' No) CH2CH(Me) CH2 <
ajpj avt, \ UM 10 ' 00 :

If several concentrations of antagonist are tested, the pA, (* confidence limits) is
calculated by the Schild plot method (Aruniakshana O and Schild HO, Br J Pharmacol,

1959; 14:48-58).
5 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 pKhb of
6.5:7.1:75:6.6: 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 compounds according to 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
15 compfiée a compound of formula (), or a salt of addition of the latter to a

pharmaceutically acceptable acid of the compound of formula (I). '

‘These medicinal products find application in therapeutics, notably in the treatment and/or
prevention of congestive heart failure, ischaemic heart disease, myocardial infarction,
20  cardiac hypertrophy and fibrosis, coronary diseases and atherosclerosis, systemic arterial
hypertension, pulmonary hypertension, portél hypertension, post-angioplasty restenosis,
renal failure and more particularly acute and chronic renal failure of diabetic and/or
hypertensive origin, diabetes, inflammation in general, fibrosis in generat and aneurysms.
These medicinal products also find application in therapeutics, in the treatment and/or
25 prevention of disorders of the central nervous system, including = notably
neurodegenerative diseases, cerebrovascular accidents, stress, anxiety, aggressiveness,
depression, schizophrenia, or sleep disorders.
Medicinal products comprising compounds that are antagonists of urotensin Il such as
the compounds according to the invention also find application in therapeutics, in the
30  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.
35 _
According to another of its aspects, the present invention relates to pharmaceutical

compositions comprising, as active principle, a compound according to the invention.-
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95 The conpounds according to the invenlg)l on have under gone phar nacol ogi cal
.testing for determ ning the properties of the conpounds of the invention,
including in particular: 5 a test in vitro of intracellular calcium
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of the pres I Avent 1 on unan receptor function test of
cont r act i @scortlingdp theinvantomaes a magmamlcéﬂbf a@emagteeﬂﬁ ¢f 39d 8PMRYYI: $6s

r epr esent %}ga&tbea £8 9‘3&5‘{ E}pa t tlon 10These two test
I 5 &‘él? tical Bl"é xLIBIER ests
are descri bel ow. rig) Frioro r| i Ea f Pl at e Reader) protocol
1.1 Pur posaidl ®xcipients are selected according to the pharmaceuttcai form and the” desired
5 method of administration, from the usual excipients that are known by a person skllled in

the art.

In the pharmaceutical compositions of the present invention for oral, sublingual,
subcutaneous, intramuscular, intravenous, topical, local, intratracheal, intranasal,
10 transdermal or rectal administration, the active principle of formula (1) 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.

15 The appro'priate unit dosége forms comprise the forms for administration by the -oral
route, such as tablets, soft or hard capsules, powders, granules and oral solutions or
suspénsions,' forms for sublingual, buccal, intratracheal, intraocular, intranasal
administration, administration by inhalation, forms for topical, transdermal, subcutaneous,
intramuscular or intravenous administration, forms for rectal administration, and implants.

20  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:

25  Compound according to the invention  50.0 mg

Mannitol 223.75 mg

Croscarmellose sodium 6.0 mg

Maize starch 15.0 mg

Hydroxypropyl methylceliulose 2.25mg
30  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

35  pharmaceutically acceptable salts.



The purpose is to neasure the activati gg of the GPR14 receptor by human
urotensin Il. 1.2. Test principle 20GP i is a &g-coupled receptor with 7
transmenbrane domains. Its activation by a specific |igand causes an
increase in Ca2+ in the cell via the PLC (Phospholipase C), |IP3 _
(inositol-1,4,5-triphosphate) DAG (D Sci‘ E: ycerol) pathway. The increase in
Ca2+ in the cell is neasured by nean ' e Fl uo4AM perneati ng probe
(mono- exci tation, nono-em ssion probe) which binds to free Ca2 and emts at
520 nm The free probe is non- 25f|l uorescent in the absence of Ca2+. 1.3.
Prot ocol ExperPARsacrBRANdRy to formula (1): 1) Seeding of the cells on D-1
(Day -s1) or 0-2 2) Incorporation/loading (DO of the probe (1 h) 3)

Addi tion of the products to the FlipR and neasurenent 4)
Addition of the ligand to the FUipR e rement in the presence of the
35product s 5) Procgssing an bi r]% the data CHOGPR14 cells
96 The cells are cultivated iyp’C et'gy e PhEl ask T225. For the

experinments, the cells are tr# in 200 pl of culture mediumin
96-wel | (bl ack, transparent,.botl< pl d&tes at a rate of 60 000 cells/well
for use on D+1 or 40 000 crffls/ for use on D+2. 5Incorporation of the
Fluo 4 M~ The Fl uo-4AM i s iprepared at 20 mMtKBn aliquots are taken
(50 pl) and stored at -20C awg frmthe light. A solution of pluronic acid
at 200 nmg/m in DMSO is al so ed t has a shelf |ife of one week at
room tenperature awayfromthe ghtyp.” The cells are charged with
the Fl uo-4AM + pluronic acid m xture (allquot 50 pl + 50 pl of pluronic
acid) diluted to 1/100 in the nmBhsur enent buffer. Aft er washi ng
the wells with 150 pl of measurenent buffer (cf. annex), the cells 15are

t hen charged a®s whith:ows: - distribution of 100 pl of measurenment buffer in
each well - addition of 10 pl of the Fluo 4AM + pluronic acid mxture
diluted to 1/100. The cells are incubated for 1 h at 37C away
fromtte |ightX am &rreprusab'atlrmiependerhle gfoonsr esethere sonitreggrcaem or a -CR3he

cells are_th 5 I QROt I renove
t he excesgroe'ﬁr\fvﬁgr%pr orﬁg).retsﬁ wotrg%%n %Eﬁ%lopq(% a?a@%r? ]O%ﬂ{ﬁgg{%&each wel |
at the end of washi ng. 25After i ncubating the plates for 20 mn at room

t enper at ure awgy d t E

measur enent O}A@frﬁégggé@%%ne} dlrc%l%tn at&h%ﬁh?@%@éfﬁf whgrsel Fg'ﬂsnécgiﬁ?oé&{ ?tgrr? %rf t he
Fl uo- 4 i sachikgk®dug,or each plate (sd < 10% before the first injection.
30Af t stabilization of the basic signal, the GPR14 inhibiting conpounds
are injected by the FlipR under a volune of 50 pl froma dilution plate

ef fected with Birepreker29@0 aiyh, hedersarybomteioaydiealky! pravpepspmally supgituRtlf i nal |
concentration equal to the EC50) is added under a volunme of 50 pl by the
FlipR on the cells froma stock plate at 15 nMdiluted in the neasurenent
buf fer. Data r@tmpdisegtsishaager dmpat atkghgronpous hgloalyldigiwut 35t he
experinment. 1.4. Data analysis 97 For each plate, the basic fluorescence
before injection of the conpounds is standardi zed by the "spati al

uni f axMi ty cor Peebresshisf anisdridora afclohikylEhé mRoupTiee analalkgenef grolparndisnalyce

11 uor esceri g5 BHE b Hore fisChe SRBREOAR arpbER il ook BASAKA Ry,

are expor hedlamogegrobxgel . In each plate, a series of wells is treated with
urotensin alone in the absence of inhibitor conpound. The m n and nax
fluorescence values for these wells are averaged for defining 100% ef f ect
of urotensin |B.representdhe per cent age i nhi bi tion cal cuI ated for each
concentration of _inhibitor g% é%o . H Wt h
Uro 14° (urot ensiefnsn § QFO‘I”?lhlr\@ it apF eprpﬁ%ﬂ dmdﬁaerb‘feé‘ LA Q,”§| ue =
Max - MM Napother, ah@fkyl, f&?cltﬂ@kiﬂ MWerSWdﬂ@l d)ﬂ flutredies gt‘c&inUi altelrﬂétlvﬁfy Rbhany &5ue
delta Uro Il (averag - 15ave ra %@CE e II’]BIbItIOI’]fOI’

each conctrpy with Hie %VOWH@ttO wi ct’:"af %h?'?t W“Rﬁ"e PR =

100 x (deligrrblichyl br pl éﬁ&nﬁy’a‘rlﬁg(lfb#@hélly(&ﬂbbﬁtuiérd%ﬂhlarQQkyllgEoupAnnex Conposi tion
of the neasurenent 1P (indemneralized water, to be prepared when
required) s Ora he’terocycle of the following formula:

30



sf 500 mL @SF 1 L @SF 2 L HBSS 50 nL 100 mL 200 nmL MySai 19.72 g/L 5 nmL 10

m. 20 nmL Hepes 2.38 g 4.76 g 9.52 g Na2®¥8 35 g/L 5 nL 10 nL 20 nL Cad 2

14.7 g/L 5 nL 10 nL 20 nL BSA 10% 50 niL 100 niL 200 niL 25HBSS = Hanks'

Bal anced Salt Sol ution BSA = Bovi ne Ser Al bumi n The various saline

solutions can be stored for 2 nonths at- 4., 4 Pust the vol une of H20 and

add probenecid dissolved in 1N sodium hydr(%(i de 98 + Probenecid 0.355g in

5nm of 0.71 g in 10 nL of 1.42g in)20.pL ¢H 1IN NaOH 1N NaOH 1IN NaOH

Check for pH 7.4. 1.6. Equi pnent and fials 5 Human urotensin || (Bachem

Iﬂ)g??S) Fl uo- 4AM ( Mol ecul ar Probes (F14202 5 x 1ng) Probenecid (Sigma P8761
g

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

5  cycloalkyl group;

R1 and R2 represent:
» either, independently of one another, a hydrogen atom or an alkyl, cycloalkyi,
phenyl, benzyl or -CHg-indolyl group, these groups being optionally substituted with one
10  or more groups selected from halogen atoms and the alkyl, fluoroalkyl, alkoxy, hydroxy
and -O-CO-alkyl groups, at least one of R1 or R2 being different from a hydrogen atom,
« 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, tetrahydronaphthyt, bicyclo[2.2.1]heptyl, bicyclo[3.3.1]nonyl and adamantyl,
15  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;

20
their salts, their hydrates or solvates as well as their enantiomers and

diasterecisomers, including their racemic mixtures.

25 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.

30
3. Compounds according to Claim 1, in which U representis 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.
35



Pluronic acid (Ml ecul ar Probes P6867) 10HBSS 10x (G bco 14185-

(acid) (Sigma H3375) Sodium carbonate (3Dgna S7795§ Na2CO3 Nagngg:SLmHEPES
sul phate (Sigma M/774) MgSO4 Cal ci um chl ori de (Sigma C5080) CaCI 2 1SBI ack
ti ps (Mol ecul ar Devices 9000-0549) Bl ack plates, 96-wel | (Be k| nson
356640) Dlvsoqoap@nad@aswgmlw Clas (il s WIoFhé ERAReRAGI ST 851 ﬁ%?x?@’

i n the 71| BRAESONET o 60 SEREESr "l ar o e g tﬁﬁﬁ%’é"%wp‘i%m"’“mﬂ“‘ 5,

61, 65, 66pyinyl, AYrinnyl Iyridaginy!l pYrazingi3 pyrezoyi EI"th mEralidigpas AERARS) %%% 38’? 819

gg 27200ﬁ??%"85‘?a§’ﬁ oaﬁeﬁ_e{rcfzﬁ %&kg?%mi&%%rggogti&giaugsabﬁmﬂé@ Ay pEResiveine.

OMal S -
(400-500 gor ﬁioreRgx/:ellps sEleateclefyoraraehalngers eiest ﬁﬁ%@%f%ogéﬁgggﬁgaﬁmﬁ%y&%&i

pent obar bi t
) Cand Ao OHEHEDRY B bR AR LR DIARER SO- ?}?‘F‘?‘a“‘wj’*’m“,gsa
'haxy 3

and, afterwhemoRiang Rhepeseot, h@dan@nﬂefﬁWeOchne @nﬁt'aﬁr4arhyrﬁ*&3988fat8’6‘o?ﬁ

cm Each fragment ner f | at ed
50t of KPGHE b S AR REse detuler DRREET T 00 Li" osi ] on (1 “RE 118
KCl 4.7; MyC 2 thelt; sl thelr Gydraiedccs zslvatgﬁuéas\éf 11351 th 5@%‘%&@1‘?@1

t| ssue ”2@%%@9@?0'}“%5%@‘9 g%?&n}@ﬁuﬂt&e§”eam of carbogen (95% 02-5%

I sonetric sensor under a basic strain of
2 g, and to a Gould 5 series 6600 anplifier for recording the variations

in strain. { G LLi i f egt
using 10X gt[))?tO%] i Hc%gvélr-'és(%r%ﬁgé.éZ?Eﬁgmﬁfﬁ@%mggﬁﬁéwa@ﬂaagirﬂ@m@wc

stabi | i zat gonpfawe iedakyhgroule viability of the preparation is tested by

prestinulation ﬁ T agki i 8sr a
time and the st \rmae:irjr]] 8 d{TM eveﬁgraées Cmérs soRBidsagki @Rl 8s I gekakaghtanses oaut
15 diastereoisomers, including thelr racemic mixtures.

6. Compounds according to Claim 1, in which 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 alkyi, hydroxy and alkexy groups;
20 their salts, their hydrates or solvates as well as their enantiomers and

diastereoisomers, including their racemic mixtures.

7. Compounds according to Claim 1, in which B represents a group —NR4R5, where R4
and R5 represent, independently of one another, an alkyl, cycloaiky!, hydroxyalkyl or
25 fluoroalkyl group, or alternatively R4 and RS form, with the nitrogen atom to which they

are attached, a 5- or 6-membered ring, such as a pyrroiidinyi or piperidinyl ring, optionaily

substituted with an alky! group,
their salts, their hydrates or solvates as well as their enantiomers and

diastereoisomers, including their racemic mixtures.

30
8. Compounds according to Claim 1, in which B represents a heterocycle of the following

formula:

35



10serve as reference (100% for standardizing the response to urotensin II.
The curve of concentration v. contractill@dresponse to urotensin Il is then
constructed cunulatively until a maxi mum response is obtained. A single

concentration-response curve is recorded owng to the desensjtizationg
effects i nducedwhsreur 6némgiearasent, 1@?%%&%'&@6%?%@@0‘5?“&3 Q FEMhF?S'VEB
0. 15% maxi ﬁrr%@ﬂréé@ﬁdirh%péﬁ%rﬁ?rﬁfabrﬁ@ran%&eﬁi B hefejen blven agoan silkyl or

2. 2. Conmpoun Human urotensin |17 is obtained fromBachem Ltd (UK) and is
di ssol ved ¢ylo@lkyeeetPBSA. 2. 3. Data anal ysi s The responses are expressed
as percentage Ofygl-he,BX{HEWMCRtdAG | SElvals esy eflein dsh tRéiKaenaftiemees LHMS
represent the mean +1- semof the individual responses. N corresponds to

t he nurfber diggteravispaess, praiuding Bgir ragRING STIXUESS: t he si gnoi d curves using the
Everstat software (De Lean A, Munson PJ, Rodbard D., Am J Physiol 1978;
235(2): E97-102.) permtted the EC50 (concentration producin 0%.0f; the
maxi mum re@p'@‘mgEQUF@ﬁ@CPWé'”Er?ﬁ@%’W‘a%ilwmcéfﬁhﬁ'?‘f&tlzéeﬂgsﬁgt '8?%‘%?38?‘%3% ok rl'irlo
eval uate t t QySteyclbakgd ppanya, sérxgl er atiisiadblyiagrioop,

t he pKb \/\B?@Ot@% %M{%-naggﬁﬁg t_g toﬁe, e ﬁ‘atiD i on}?’ éﬂKb = -1%ﬁgi ﬁnha}gaggdfe%t] M
+ | og( concéwse araupa beingiaptionally E(‘gé?téﬁ'&dﬁ”fh  OIEPQEHRYPSEEIRTEL S )

edi tor 0, X ' &8 BSO-JRYi graars, aBerakt one of
Hei del@erg‘gtjl%lew %rlﬁg a%%l?ﬁ%%?j@g} ) @thb?le 3500ncent¥a%“i on-ratio is the
EC50 of t hB1&§&3ibsing difernat e adEEPsh A P8 ant agoni st di vi ded by the EC50
of the agoni st }j;t hgrabgeicayafatderanbiogesi as . well 085 | theis eweardomers and
concentrations of antagonist are tested, the pA2 ( confidence Iimts) is

cal cul at eddiggteranisosigss.|lerling thedtrAeeMiEASkshana 0 and Schild HO, Br J
Phar macol , 1959; 14:48-58). 52.4. Results The conpounds tested have a pKb

between 5.5 and 8.15. As exanples, caq un No. 4, 37

66, 6715 7010.7Qcmygindggccardng f@ﬁ?‘"‘li@%'#‘ﬂ%‘ ?%%Béqﬂ%%'é%%ﬁ%‘?@? th%.l?;rg% 1;
7.5; Gi 6; %toﬂn' to?\gﬁicr;?] ﬁwer?ar@-a?técc;ir%dZ;a rﬁofgq'_ cﬁ.pﬁﬂyc(}cﬁﬁ;s_yitem ?Qe&ed Groh: cycloalkyl, )
respectively. e conpounds accor di ng iny i on_.can re be
used for tneaprlepdeBRINSHORYIAHEdI dIRRLING od%@é?gﬁoﬁa%ﬁ&fli cu?'gfbkg%'aﬁg@%@whal
product s tBRici@he 1]AtiyPidnar sdahahtie dsidhediel rorl poly@ckptsgstem beinghagtonally
according to another of its aspects, the *’ nventti on.frel ﬁt%ﬁet\%tm?gé g} hake
product s tMSt[M%%ﬁFEEO%t‘%H%%WBQ Of & GFREATAPNY T ARPIGARIG) Yo R T on
of they at %;t%h £ QeRcRRFFIMEHIdRA dtmosrepiabkyt, Aoraiof, HykexyoafsoundOgFO-
formula (1. ?’hese nmedi ci nal products find application in therapeutics,

not abl y i nalkH&ndrasyk 8RS  and/ or prevention of congestive heart failure,

i schaem ¢ heart ydirsease. tHaOGEMed drnkanatdsons Relicas dihat kypwiomarphgndind
fibrosis, coronary diseases and atherosclerosis, systemc arteri al
hyper t ensi BiastepraiseemEs JNAYHBE STRERMICIBYUATS hyper t ensi on, post - angi opl asty
restenosis, renal failure and nore particularly acute and chronic renal
failure of diabetic and/or hypertensive origin, diabetes, inflammtion in
gener &5 f i bre@neoungs gepeERg 1@ fdRiEhb i VQH%: These nedi ci nal products al so
find application in therapeutics, in the treatnent and/or 25 prevention of

di sorders of the central nervous system |jncl udi ng not a%blg% tom or a -CR3-
neur odegener at i ¥eandl ¥g@geesent dpdanchgatyuPhPNeARPYERtS MAFRE R F ety

aggr essi Veg;%%?’wﬁé‘r@r@r%'p%en&q\hﬁc%@érﬁéﬁoﬂm or0dn Skeiyrelis or der s. Medi ci nal
products conprising conpounds that are antagonists of urotensin Il such as
t he conpounds according to the invention also find application in
therapgytics, | U LERRE N s Hlog¥ WHRORHeFe RITE biHygrogBhesen or
medi cf}"ﬁgl pr Odugtrtgar%sg@&fam appl?i!?}(lg:ugtll{(iQoan@{Jir nHt her apeutics in '?he t r eat ment
of sone caacelkylgrfhpise nmedi ci nal products also find application in

t herapeutics, in the treatnent and/or prevention of asthnma and respiratory

di seases.
A represents an aryl, heteroaryl or heterocycloalkyl group selected from the

phenyl, benzodioxolyl, thienyl, thiazolyl, pyridinyl, pyrazolyl and pyrrolidinone groups, said
35  aryl or heteroaryl 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-
(CHy)p-O-alkyl, hé]oalkoxy, -NRR', -NR-CO-alkyl and -SO.-alkyl groups, where R and R’



35 101 These pharnmaceutical conpositions contain- an effective dose of at
| east one conpound according to the invédion, or a pharmaceutically
acceptabl e salt of said conpound, as well as at |east one pharmaceutically
accept abl e exci pi ent. Sai d excipients are selected according. to th

phar maceut ieEasefbinAeRREdant% o #8¢ PEIS et RW{EO%EW g o ?%ﬁi%ﬂlfglarmgr% 't %5
~usual. excijpi<gBF BethBak 1@hg Kknown by a person skilled in the art. In the
pharmaceutical conpositions of the present invention for oral, sublingual,
subcut aneous, intranuscul ar, intravenous, topical, |ocal, intratracheal,
intranasal, 10 {yapaderdsl hadgehetbml aRdfyibrslp atd baloalkfigragt i ve principle
of fornmula (1) above, or its salt, can be admnistered in unit dosage form
m xed W th conventional pharmaceutical excipients, to animals and to humans
for the prophyl xise@intd berhERAanOikfi&e: glo0p peodlgRatstdited vdir st least one

di seases. 15The appropriate unit dosa%% cl)rms cgﬁna)ri se the forns for

adni ni st r 28R spigcter &og apalpgen ators ARk ingAIYLBILMLIOYHIPUBY hard capsul es,
powders, granules and oral solutions or suspensions, forms for sublingual,
buccal, intratracheal, intraocular, intranasal adm nistration,

adni ni stration ByeR"&¥N®Li on, forns for topical, transdermal, subcutaneous,
i ntrangscul ar oy fityr AREQH SNRARSN viHer & IR408nd fRE MEprésentr bekpéndently of one
adm ni'stration, and inplants. 20For topical g@){%{l catilggl,f co unds . -
accor di ng anstherean Mlyhiveipxkally! EoYRs & FtRmMaf 4 358 RS TofTh ¢ HEnY'S HiFod
lotions. AgodniE ¥Rl Bey ard!Bithckies a06- bPEIeMbaretomag Wudh ascarmirmlding drhe
invention in the formof a tablet can conprise the foll owi ng conponents:
25ConmpoundPiB@EHMAIAg t o the i nvention50.0 ng Mannitol 223. 75 ny

Croscarnel | ose sgdi WaRrdkyBR JYRIZRISHAL ML My Hydr oxypropyl

met hyl cel | ul ose2. 25 ny 3(¥Magne5| um stearate3. 0 ng According to another of
its adpects, the present invention also relates to a nethod of treatnent of
the above-nentioned pathol ogi es that conpyisergthe admnistration, to a
patient, of an effective dose of a conpoufitNaccording to the invention, or
one of its 35pharmaceutically acce sallts. 102 CLAIMS in which: 10X
and Y represent, independently of one énﬁ, a nitrogen atomor a -CR3-
group, where R3 represents a hydrogenR¥ hal ogen atom or an al kyl or al koxy
group; U represents a hydrogen atomor a group NHR7, where R7 is a
hydrogen at om o 40 ALkl BpRUBN hRieBeA@ATIITEBAS aABMBE, 1 diet eraaidre oo
het er ocycl oal kyl group opti onal Py substituted; Wrepresents a halo r] atom
an al kyl cgroup7orergeseat omidrpendprdyipe’ 207 anegisant r%g%ﬁéqmaorc?EI%EY kY1 ene
gr oup ~@r I group optionally substituted with one or nore groups
sel ectzgd ?Jrqyc():%ag(%@?g%’en atom and the al kyl, hydroxy and al koxy groups; B
represents: 25 either a group -NR4R5, where R4 and R5 represent,

i ndependent |y .an al kyl, cycl oal kyl, hydroxyal kyl or

fl uoroal kyl gr 8%?0%%@2\%%%@“ vely R4 and R5 form wth the ni troqen atom
to which they as e cih¢racivegenderly obone-aneiiisara tydpary) alonter as alypyreedlkdi nyl
or piperidinyl rin opt.i,onal St tut i

et or boyciFoby PRESY of PeliF RopLpRpS e it bond ol sibRed @ dhe
repr egént ,orimotepstdenigroupsf atdaastametdi &1, or(R2 deing differeahBomeRIrFgRHAETR7

t, ind dent | t her.

bopet oal iyl o ctod B anh et 3k it B RAIORARE, 3 SRR 1080 ofy SHchRE,
a?:ltzltzh_er,OI laa Qy&ﬁ@g@n p?ty@mliﬁr sydteral k@dfectedyird)rpaldgigllbalk}dhérrrqqn,yl,b’@h’@?]{df@l@yraﬂy], 0
- -i ndol y -oup, . t hese ou ei on S ed.. ne or
nore gr ouépgﬁ%?gﬁyaPﬁﬁ'ﬁb?ngn Qé’@ﬁfé%gﬁiﬁc’? eaéij k%?%‘l%tﬂ%rg%mw&al E%xy,
Pydr oxyha [y&c@%@tg{wbe@ﬁg&fpﬁon;aglggu?aﬁuieﬁnm felhy Iamsiticpr: Rﬁclﬁéinggordiaf rﬂiﬁpmﬂt

roma rogen a or. an oget her I o}
i oh 30nasBtaie Tappiabis) Wik s e SoppegerriEd e M deBbghran: akox

cycl oal kylgroiipidanyl, tetrahydropyranyl, piperidine, tetrahydronaphthyl,
bi cyclo[2.2. 1] heptyl, bicyclo[3.3.1]nonyl and adamantyl,

p represents an integer equal to 0 or 1;

35 their salts, their hydratés or solvates as well as ftheir enantiomers and



15 said nmono- or polycyclic system being optionally substituted, in any
position (including on a nitrogen atom 1°f applicable) with one or nore
groups selected froma hal ogen atom and the al kyl, fluoroal kyl, hydroxy,
al koxy, -0-CO al kyl and acyl groups; represents an integer equal to O or
1; 20 dlas’ftelﬁ%qlf?o“%%ﬁt'%‘?'-U%ﬂ%ﬁwrrf%‘?“é\gé’%‘x@'f:essoI vates as well as their
enantioners and di astereoi soners, including their racem c m xtures. 252.
Compounds according to daiml1, in whi &&S}% and Y represent, independently
of one anof BePomBOHIdsBEERIANGIR MM T 1N WRSY' gr oup, where R3 represents a

hydrogen or hal ogen atom or an al kyl or al koxy group; their salts, their

hydrates or solvates as well as their enantioners and diastereqi rs,
i ncl udifng t hei r Xradehieprenert indegendgtly of @Bﬁﬁ%&ﬁﬁs aé@&"&reai T toggéﬁ-ggﬁ)]u?: in
whi ch U represents a hydrogen atom or a group NHR7, where R7 is a hydrogen

atomor an al kyl group; their salts, their hydrates or solvat : as
their enanti omefs reRieseitsat eyl semsiy!, Pﬁ&%&[’ﬁﬁoq%eﬁr?u%aﬁ ne"lﬁtglt%s%et{\ﬁ%s.

104 4. Coppatistiswitt ¢ @ digieudsOseldddédifrdm 4 Ralohérs btof, raepites alyls trilnoemysthyl,

het eroaryl or heterocycl oal kyl group selected fromthe phenyl,

benzodi oxoMgthoxyand A N-dimainyAENA Qfogg??'i di nyl, pyrimdinyl, pyridazinyl,
pyraziqoyyl, pyrazolyl and pyrrolidinone groups, said aryl, heteroaryl or

het er ocycl oal kyl group being optionally substjtuted i ny. i tions.wth
one 5 or nore gpdﬁﬁ’éesg%tﬁé’&ygéo P@ﬁ?ra %él%@%mé‘%nwg‘?ﬁrﬁﬁg ac@%ﬁ%&,éna%lé%,

hal oal kyl , hydroxy, al koxy, -0-(CH2)p-O alkyl, hal oal koxy, -NRR ,

-NR-CO al kyl, -SO and -S02-al kyl g{ou S wherﬁ}ﬁ and. R represent,

i ndependent |y oV BIREESERB: hEeMOrng 39 ‘Hé&ﬁ‘ 4R8B! 4IRUB1 kyl group and p is an
i nteger between 1 and 5; their salts, their hydrates or solvates as well as

t hei ti d 10di ast ' i ncl udi. t hel L ] :
5. Conffounds. acGoAIRgEGR GPARAT N A GAE o ol Bl e RS INE el 2,

al kyl grougrip; @ hal oal kyl group; their salts, their hydrates or solvates
as well as their enantioners and 15di ast ereoi sonmers, including their

racem c mxtures 6. Conpounds according to Claim1, in which Z represents
a bond, a cycl oglkylegassgroup or an al kyl ene group optionally substituted
with one or nore groups selected froma | ogen.-at om and . , oxy
and al koxy gr oupse%h?roﬁtﬁPPp SAIRARS (WP '%%cﬁ“gt éé rgpreggﬁvérﬁ%zvegéﬂmkl ?'hérgé

t hei r apanhQAeF sinadhel diapt & SRiEREy R4 bne Redbmg, witrethe iwogemi aomi tetwirigs .

7. Compounds according to Caim1l, in which B represents a group - NR4RS,
where R4 al@yRse ﬁ@%‘i’@geﬁ@; Of & 8hiPY of one another, an al kyl,

cycl oal kyl, hydg QxyaldiddycRE oRRfel fymsad karmugroup, or alternatively R4 and RS
form with the nitrogen"atomto which they are attached, a 5- or 6-nenbered
ring, such as a pyrrolidinyl og=piperidinyl ring, optionally substituted
with an al kyl group, their salfts, ¥figir hydrdtes Yor solvates as well as
their enantionmers and di ast g &Qi sgier sgnd nc) 4di ngikhej r racenic nixtures.
30 8. Conpounds according to Chfim 1, in whi CeB re%@sents a heterocycle
of the following fornula: N R6 § 105 where mand n represent,

i ndependently of one another, OR1 or 2, and where R6 and R7 represent,

i ndependently of one another, a h@dr ogen atom or an al kyl or cycl oal kyl
group; their salts, their hydrates or solvates as well as their,
enant ibéz{jrers and 5di astereoi soners, including their racemc m xtures. 9.
Conpo s according to O ajm i n_whic 1 ent, independently
of one anot her, "4 Wr‘oﬁ@ﬁbgf‘éﬁaoﬁepéeﬁegsk%/ ?tﬁ@%crlﬁgeélﬁﬁgr@phenyl, benzyl or
- CH2-indol y1 group, these groups being optionally substituted with one or
nore groups sel ected from hal pgen 10atons and the al kyl, fluoroal kyl,

al koxy, hydr oxy FdfNd-Re EBISKY 1 groups, at | east one of RL or R2 being
different from g faner aRBeAdEHI of one another, a hydrogen atom or an isopropyl, tertbutyl

30  group,
e or Rt 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]nonyl and adamantyl, said cycloalkyl group being
optionally substituted in positions 3 and 4 with a methyl, hydroxy or methoxy group or one



their salts, their hydrates or solvates as well as their enantioners and

di astereoi soners, including their racemié8m xtures. 1510. Conpounds
according to Claiml, in which RL and R2 together form wth the carbon
atomto which they are attached, a nono- or polycyclic system sel ected
from cycl oatwotalodenddeipe, tetrahydropyranyl; piperidine,

t et rahydr onapht hyl , bicycl o[ 2. 2. 1] heptyl, bicyclo[3.3.1] nonyl and
adamantyl, said nono- or polycyclic systembeing optionally substituted, in
any position (i nceprdéemys Brerd; nitrogen atom if applicable) with one or nore
.20groups selected froma hal ogen atom and t he al kyl, quoroaIkyI hydr oxy,

al koxy, -0-CO alkyl and acyl groups; their salts their, hydrates or
sol vat €6 as wel theirs salti theidntiatareres apialas a3t evelhi 3 iBeis, eﬁ‘%‘PG‘&f%ga"tdhel r
racemc m j%%]r me&ﬁ@mh@%to Caim1l, in which: X
and Y repré'rsag{nfe%'s e%e'ﬁ@gnt y of aone anot heSr a nitrogen atomor a -CR3-
group, where R3 represents a hydrogen atom or an al koxy group; 30U
represent S1§ é‘%ﬁ&%g a@i@rmngrto at RLOUNNTe prebedifg Bainks iriwhigelr ogen at om or
an al kyl represents an aryl, heteroaryl or heterocycl oal kyl
group sel ect ed fromthe phenyl, benzodioxolyl, thienyl, thiazolyl,

pyri dl{)@/! ., pyr ai%g{éﬁ gﬂgar}mrgg{gl 'a%JH%HS Yg[regkgggmss&a@q 93@@ yl or heteroaryl
group bei ng optiona f’y substituted in any positions with one or nore groups
sel ected from a hal ogen atom and the cyano, al kyl, hal oal kyl, hydroxy,

al koxy, -0- Ggﬁggg%é&ﬁophé@ Ay grodRR ubstitiRGRskishs and 5§aaﬁaw<y|

groups, where resent, 1ndependently of one not he

hydr ogen aomﬂmoftwmgrcalpﬁwehﬁ%go@rﬁj halopen gipr.nilsheas Bueigerr @“Oélﬁa ghd %e
represents n g Ripye Rl srehieyl, ometipky Sand N,.N- Z
r epr esent sagybgllogggr Sgélrpgbkﬁgtrﬁ!ak%tbgu%pg%tpl cgjr}l,al | y subst |yt ut ed vv?t h at | east
one gridup disladhtadiner om a hal ogen atom and the al kyl and hydroxy groups; B
represents: 10 either a group -NR4R5, where R4 and R5 represent,

i ndependent|y of one another, an alkyl, hydrox aI Kk up,. of _

al ternativel y R4 repi@sems BApA{ogRN T I‘?éatfﬁr"t‘%po@fé [y %93%70 TR S Ve
attached, a 5- or 6-nenbered ring, such as a pyrrolidinyl or piperidinyl
ring, or a heterocycle of the following fornula: 15 where m and
n represent, |n%ﬁ@ﬁé@ﬁﬁI%/Cftﬁif“f@r?éo'ﬁﬁétat’f@fﬂuor@"“etfy'&m%p and where R6 and R7
repre t, independently of one another, a hydrogen atom or an al kyl or
20cycl oal kyl group; Rl and R2 represent i ndegendent |y
of one anot her, Zaemy%ﬁrégéﬁoa@l@ﬁ%@ﬂmnal RiPPYleRs Of B4 rwlgropy ‘benzyl or
-CH2-indol yl group, these groups being optionally substituted wlth one 25or
nore hydroxy groups, at |east one of RL or R2 being different froma

hydr ogen at om B@@Pfﬁeréﬁd R2 together form wth the carbon atomto which
they are attache o] st ed ifdepahdents| sfabey| |

i 'ndanyl , tetrahygr opyggr;llylf| N%?/ meréo%f)cé%gqgigggl%ﬂhept e@ ¥

bi cycla 3. eucﬁmeroayhetawdeﬂndbwpwl grewn o RBn§00% erﬁ%ltWWd}lﬁf@%P@ﬁPw%
optionally. i (including on a nitrogen 30atom if
appl i cabl etjjg%%f%éﬁé&gga éno%rrg%?@g%lsehsrgpect ed fromthe al kyl, hydroxy and

al koxy groups; @orepessenyick afrthe frllegiog feuds: to 0 or 1; 107

di astereoi soners, including their racemc m xtures. 12. Conpounds according
to daim1l, in which: 5X and Y represent, independently of one another, a
nitrogen atomor a CH group; A resents a phenyl, pyri di nyl, or
pyrrolidinone group, substituted in a@ga tions with 1 to 2 groups

sel ected froma hal ogen atom and tHe TMe ri fl uoronethyl, methoxy and
N, N-dl}gﬂt hyl am ne groups; 10 U represents a hydrogen atomor a group NHR?,
where 'R7 is a h%g gg '%E%% nWrepresents a chl orine atomor a
trifluoronethyl P gﬁ represents a bond or an al kyl ene group

optional |y subsii teithedRwid & hadmgehatongrodR2 B fseprapyle frrtbutyl graupe thencasbdup
-NRAR5, where R4 and R5 e e, anot her, an al kyl
group or aél‘%?@r 'f‘ggf?}’pﬁﬁg rﬁ%@ afjof;)ﬂﬂ'dg @g{gﬁggh ni &'Pgﬁg?ﬁgt omto which they
are attached, as 5or@1 drdRohegetiokribmg,withothelvattsroatpol tesrvh:qﬁh thieg afekitagtiendg
For rrul3651. a cycloalkyl, and adamantyl group, said cycloalkyl group being optionally substituted in

positions 3 and 4 with a methyl, hydroxy or méthoxy group.



25 where m= 1 or 2 and R6 represents an ethyl or nmethyl group; Rl and R2
represent: either, independently of oné&0@nother, a hydrogen atom or an

i sopropyl, tertbutyl 30group, or RL and R2 together form wth the
carbon atomto which they are attached, a nono-or polycyclic systensel ected
from cycl oal kyl , tetrahydropyranyl, bicyclo[2.2.1]heptyl, _
bicyclo[3.§ﬁ%}@QQMgogp¢;adanantyl, sai d cycl oal kyl group being optionally
substituted I'n positions 3 and 4 with a nethyl, hydroxy or methoxy group or
one 108 or two hal ogen atons, p represents O or 1; 5their salts, their
hydrates or sol yalesaas well! rgraidieior eaagtes oser welangh dhaist enatibmererand

including their racemc m xtures. . 13. Conpounds according to at |east
one of 5t hedipstetasifiomsrs |ingaing thelniAFERC MYX S epr esent s a nitrogen atom and Y
represents a CH group; A represents a phenyl or pyridinyl group,

substituted in positions 2, 4, 5 and 6 by one or two groups selected froma
hal ogen at ch ] I I t b 280 QHE BF C3AIER 1as
mot hyl ot RyMEHSH oBeBalAoh 3F pprisp R bR Ly dsBoreineth ol

15di met hy| @nidehargctespedivdhatsa eorhyelndgéfpratitinillbr a group NHR7, where R7 is
a hydrogen atom Wrepresents a chlorijpe atomor a trifluoromethyl group;
20 Z represents a bond or an ethyl ene,} propyl ene or nethyl propyl ene group;
B represents: ei ther a grode. - NHPMBH where R4 and R5 represent,
i ndependent|y of one 25another, a ng ethyl or propyl group or form
together with the nitrogen atomto MW they are attached a 5- or

6- menbered ring, or a Afetenodcycle of the follow ng formula:
*ON, M 30 R1 and R2 represent: eitherf RL i% @ hydrogen atom and R2 an

i sopropyl, tertbutyl group, the carhgr™s on1B aring groups Rl and R2
adopting the absolute configuration or R1 and R2 toget her
form with the carbon atomto which ar e~-&ttBiched, 35a cycl oal kyl, and
adamantyl group, said cycl oal kyl group beiﬁb optionally substituted in
positions 3 and 4 with a nethyl, hydrgyy or nmethoxy group. 109 p
represiénts 0 or 1; their salts, their hydrates or solvates as
well as their enantioners and 5di astereoi soners, including their racemc

m xtures. 14. Me preparation of .a f ; I Fng
o ey onelgihieh s e 4 Weh 390 BRes e Pen el PR reoBlsmith & Chrpgne i o
(rrr) irwblagy X, Y, Z, W A and B are as defined in daiml, is reacted
with a conpound of forrmula (I1) R2 )p COOH in which p, RlL and R2 are as
defined in Claim1, in the presence of a coupling agent, a weak organic
base and a pol ar aprotic solvent at rdmtenperature. 2015. Mt hod of
preparation of a conpound of formula (JyRaccording to any one of dainms 1
to 13, conprising the follow ng stag}\I : ) reagpi on of a conpound of
formula (V) H, P

15

COOH

in which p, R1 and R2 are as defined in Claim 1, in the presence of a coupling agent, a

weak organic base and a polar aprotic solvent at room temperature.

20  15. Method of preparation of a compound of formula (f) according to any one of Claims 1

to 13, comprising the following stages:

a) reaction of a compound of formula (V)



110 in which X, Y, Wand A are as defined in Caim1l, -either with a
chlorine derivative Cl-Z-B in the preserd® of a weak inorganic base in a
5pol ar aprotic solvent at a tenperature between 80C and 100C, -or with an
al cohol of formula HO-Z-B in the presepnce of triphenyl phosphine,

di i sopropyl azodi carboxyl ate (Dl AD), d a catal ytic amount of a weak
organic base at 0Cin an aprotic solvet, \WwoOMe and B as defined for Claim
1, 10in order to obtain a conpound ™yfula (1V) inwhich X, Y, W A Z
and B are as defined in Caiml, 15} saponi fication of said conpound of
fornula (1V) by neans of a strong . i c base in a water/nmethanol

m xt ure mai ntai ned at roomterrperature or heated under reflux, then

acidification, in order to obtain a gesgound of fornmula (111) as defined in
II) with a conmpound of fornula

Claim 14; c) reaction of said conpo
(I'l') as defined in Caim2014. 1#% bdi ci nal product, characterized

in that it conprises a conpound o | a@H) according to any one of
Clains 1 to 13, or a salt of addition pf this conpound to a
pharmaceutically acceptable acid, or &a*hydrate or a solvate. 17.

Phar maceuti cal conposition, characterized in that it conprises a conpound
of fornmula (1) according to any one of Clains 1 to 13, or a salt of

addi ti on ofn WIhlr;BXchfrmbamUAtaw as pefinesde &laimchl |y acceptabl e acid, a hydrate
or a solvate,as & f heabf ¥ wefepb he: leaeei ipi @nt .
1018. Use oe?thgr(% aoﬁlﬂér' %w&? ??hgé@%ﬁ%gﬁg to_any one g{a Clainms 1 to
13 for § heppiaepprméit Bojverﬁfatafﬁlnder@iufalbemf%ﬁﬂ‘lﬁﬁ iafeRded for the treat ment
and/ or Pr eventiy gogn coﬁ&r@% H@?Qré irf @! Bt &onck F faghglpheihined iddemseny!
nyocar di al ¥E 21 o, car ypertrophy and fi br OSI S, cor onaryooqﬂ seases
and at her oszécﬁcwbcwats;(@t@m @nérﬂjcpﬁal%r?éﬁ%“”élof rveak ABIC kassi ¢ e
post - angi ogl |E5éok8r§ttenos' s, acute and chronic renal failure of 15 di abetic
and/ or hyp PYERSVE or | gin, diabetes, inflammuation, fibroses and aneurysns,
di sorders wﬁthtZl’lmct@rasldaflnmfbﬁof/&%ms@st em includi ng neurodegenerative

di seasg& eér%% &H|86U0 %h ePimut\®ss, anxiety, aggressiveness,
depres on, |zo renla eep dlsor ers and cancers or respiratory

di seases, ast hma. 2019 Use of a conmpound of forrmula (I) according to any
one of CI ainse 1 to 13 for the preparatjjon of a nedicinal product intended
for the treatment and/or prevention of|vom ti n%& 20. Use of a
urotensin Il antagonist for the pre ©medi ci nal product intended
for 25the treatnent and/or preventi r|1 of "jvomi ti ng.

in which X, Y, W, A, Z and B are as defined in Claim 1,
15 b) saponification of said compound of formula (IV) by means of a strong inorganic
base in a water/methanol mixture maintained at room temperature or heated
under reflux, then acidification, in order to obtain a compound of formula (Iil) as

defined in Claim 14;
c) reaction of said compound (lIl) with a compound of formula (i) as defined in Claim

20 14.



10

20

25

111

16. Medicinal product, characterized in that it comprises a compound of formula (1}
according to any one of Claims 1 to 13, or a salt of addition of this compound to a

pharmaceutically acceptable acid, or a hydrate or a solvate.

17. Pharmaceutical composition, characterized in that it comprises a compound of
formula (1) according to any one of Claims 1 to 13, or a salt of addition of this compound
to a pharmaceutically acceptable acid, a hydrate or a solvate as well as at ieast one

pharmaceutically acceptable excipient.

18. Use of a compound of formula (I) according to any one of Claims 1 to 13 for the

- preparation of a 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.

19. Use of a compound of formula {!) acéording to any one of Claims 1 to 13 for the

preparation of a medicinal product intended for the treatment and/or prevention of

vomiting.

20. Use of a urotensin Il antagonist for the preparation of a medicinal product intended for

the treatment and/or prevention of vomiting.



