- ;e3e \|l 6T}D IN THE MATTER OF a Si ngapore Application corresponding to PCT
. | i cati on PCT/ FRO3/01685 |, Andrew Harvey David SUMPTER BSc, transl ator
“to RA8 Group Ltd, of Europa House, Marsham WAy, Gerrards Cross,

Bucki nghanshi re, England, do solemly and sincerely declare that | am
conversant with the English and French | anguages and am a conpet ent

transl ator thereof, and that to the best of ny know edge and belief the
following is a true and correct translation of the PCT Application as
publ i shed under No. PCT/FR03/01685. Date: 25 Novenber 2004 A H D
SUMPTER For and on behal f of RAM5 Group Ltd WO 03/104225 1 PCT/ FRO3/ 01685
SUBSTI TUTED 1- Pl PERAZI NYLACYLPI PERI DI g TRRMWATTMEDSF 4 SElggpS8EPARATI ON' AND
THEI R THERAPEUTI C APPLI CATI ON The present 1 nvention relates to substituted
1- pi perazi nyl acyl pi peri di ne 5 deri vat iAppdicatidmaiorregpamdangbi on and their

t herapeutic application. The conpounds accordin nt invention
exhibit affinity for the neurotrophi nPF&éBPl&atlgqé%fééqsgéf@ghi ns belong to
a famly of proteins which possess a simlar structure and sim|lar
functions and include nerve gromh factor (NGF), BDNF (Brain Derived 10
Neur ot r ophi ¢ Factor), neurotrophin-3 (NT-3), neurotrophin-4/5 (NT-4/5) and
neurotrophin-6 (NT-6). The biol ogical effects of these proteins (survival
and differentiation) are exerted through interaction wth nenbrane

recept ors, havi [QSd: [ sactivity (trk-A trk-B and trk-C (H
THOENEN, " %Eﬁ%‘gvﬁgg?&{yggg‘f“r‘a%pggg- 8, GR LEWN and Y.A BARDE, Annu. Rev.
Neur oS Citransld®P6to0 IOWS2&odg 71td] SoM BlrogdAQdusé, , MbisharabMady, , GéR8rdls Choss,

1373-1385; M BOTHMELL, Annu. Rev. Neurosci., 1995, 18, 223-253; G_ DECHANT
and Y. ABwgkmphamshire; Englond, donealeronly gind sincorsiy declarg fimt 4 pgy convgiaaicyith fhieny

studi es . sh th [ nder ant rol e of r L I Ngty
of near SHROThPHCFRR eares el dpt s ompHEn iR HER. 2o Mo Bk M
is a transneew 2R GENTOReOtdtiowigd i e tluy Naidr coeedt OgarBlatiant of tHeT RET
receptor famly (WJ. FRIEDVAN and L. A. GREENE, Exp. Cell. Res., 1999, 253,
131- 142;Applicpiiegiuglishedainder No. CEFRAZOMEG! . Sci., 2000, 21, 242-243). A
nunber of biological functions are attributed to the p75 receptor: on the
one hand, the nodul ation of the affinity of neurotrophins for trk
receptors; on the other hand, in the absence of trk, induction of a 25
signal for cell death by apoptosis which occurs through honodi nerizati on of
t he recdpater 23dowaibiev20@4on of the ceram de pat hway. Apoptosis, or
programmed cell death, is a physiological nechanismfor elimnation of
cells in numerous tissues. In particular, apoptosis plays a preponderant
role in enbryogenesis, norphogenesis and cell renewal. Apoptosis is a
genetically 30 controll ed phenonmenon which only occu al aN a nced and
irreversi ble stage of cell |esion. Many studies .@‘\7 apopt osi s occurs
in several pathologies of the central nervous systeni-$¥eh O{?%yotrophic

| ateral sclerosis, multiple sclerosis, Al zheiner's, Parkinsogh's and
Huntington's diseases and prion diseases. Furthernogey pesiymiatlErsS deat h

t hrough apoptosis al so occurs very early after cerebral and cardiac

i schaem a. 2 For and on behalf of RWS Group Ltd




Cell death is also a preponderant phenomenon in atherosclerosis; indeed,
tlie necrosis zones in primary atherosclerotic |esions in hunans

eval uated OS8OMOEIEL. BOCHATON- Pl ALAT etl al., Am J. Pathol P T@%’?’/Mﬁﬁé
1-6;, H PERLMAN, Circulation, 1997, 95 981-987). Apoptosis is also involved
i-n mechani sns leading to 5 cell death follow ng cardi ac

i schaem a-reperfusion (H YAO TA et al., Cardiovasc. Res., 2000, 45
630-641) . Sever ajyEdHMIEDS PP ERAYINVEACRT-FAPERIDENE DBRIVATIVES THEER gnal
is observed in various cell types including neuronal cells,

ol i godendr ocyt es, SpRERAR AEION ANTI THEIR THERAPEUTIGARPAICAREONMDOt h nuscl e
cells (J.M FRADE et al ., Nature, 1996, 383, 10 166-168; P.

LASACCI A-BONNEFI L et al., Nature, 1996, 383, 716-719; M SC!LUFA | NE
al ., J. Neur 0Sci . Thd99fesed0, 48R48R RtesN, toT RIUbBiuted|  1-piRgrazipylasxipsidi ine.
2000, 1 123%9}1%14%?,5 %neYr \é@yg‘\hfﬁ arfd their MBrapéuti€aggiRbtion. 2000, 157,

1247-12 8) I\/breover experinents carried out \ F A W, an

increase in the eﬁihpemmund$ as9oyangs & I%‘WH‘i@seP%éW&BH?% ‘?xhlbileﬁ §' o(f hhe

brain and of ”ﬁ@mlaﬁ‘@gﬁm'r&:e Rryhs¥R nassive apoptosis is recorded. These
ore_s

results theref est 75 n t
mechani sns | eadi ngVauEtFAPhing p %f%rh‘?{%ﬁgﬁy‘ﬁﬁ%g f}@ﬁgg&@g@ta El%l o SHU&GI%
(P.P. ROUX et ahd snﬂﬂarNﬁhkftib%@ land nidala& netﬁ: gxﬁ&&l?fme(NGlF)ABmﬂh(Bretn QFrwedJ.

Neur osci ., 200 20 9096- The rike 4
cel | ul @ t ar get " TETPHE plfgq S5O gp 1{}3 5 Lﬁ{legfon% &4/9 QNW@) 0

Chem, 2001, | meﬁfoﬁ@phmamdNTGQ t1ﬁhe (olagighbieffepispof deeS(eSP“F@lB? z(awewaét %d .
Proc. Natl. g‘gﬁ% Sﬁatlohlgpé’re 1388ed 31&'8 %IQ Kﬁéra%%%%tmdemhel fiebeford ehaving

involved in ap omeha 1 n

e These
support the hypmolsmshnaaee@ﬁ\dm@rkﬂé %BC?P t? (%Wgs (:1)5%8:%'
role in ”euronadfg . RN theBAREE;Aﬁm Ruvi, Dleufuscit, e1|9|96 19 289-317;

S

(A oheibier 3 S.Me\ésé‘)”gcpfe-ﬁéﬂfpﬁ@hpﬁv JeS L G T s M BRA AT DL IR B

al so play an i nparbant 199ke lign ZE8arsd; GedeBEHANTOmndviYaAi BeRﬂﬁacﬂugn 93“‘

co-receptor for 90, € 0 d 40fde ob,

| 302-1308; Ker rlﬁﬁ‘ﬁg?llc\’gnﬁ; 21@;’ ilﬁéur On. ‘%’0‘%5“" i’tga‘%g%lgo 348) ndgread °°
several nyel i n-tas oS Arewpior ot thienstiyityefinenratopbiosat ed 30 gl ycoprotein, MAG
Nogo- A and ol i godepdr g?%" thbrn tg({:J ?{-?%gfd?tﬁ)'rrhl%ﬂ))trbﬂhhﬁl { Nemuenembrane

br ot 61 180 are. | celscapuotein obe REOHASEISH EFEr bINEbISHRIPE AL Ay EROMATES®
adj acent to thelﬁé ©OA. SREENE B CRRURES. | 19991 258, h3 bit4Di NMEID@BISetal hilgmds
Feceptor |5 ;L‘im%mﬁfh"m Y e e
signal ling of tfe g h7eNForyceplobews tief onbesandmytbe i moguletien e the &by &
to axonal growth 7 r bRbEai N
the regul ation B‘Tur?fé‘lpi‘b"ﬁ T H(g%c[ept%r{) oggﬁ%f)tiﬁ%ﬁﬁ%@f lélﬁbg?{lﬁsaeﬁfén@e%éﬁ%ﬂ d
represerd s a thagﬁeﬂeﬁormllt@a@ebycabopﬂoasoehlﬁ]mrocwférfbtqu gb hesaslamenzal H%r‘gat?’Sn.
At the periphergl i ncrease in the expressi on
of p75 and of nreeﬁ?é)gyﬁldna}cﬁg&an fzﬁérgésfgﬁ{/(%}bgg‘eﬁ?oy s in atherqgscl ot.i for

| esions. 5 FurtherApoEtOSIa, o oprogeitaged celladeathaddaf | BRYSIRLOGF eg‘[eelb WéF

al so recorded. El'uﬂﬂhhb‘n oPcélB\'iﬁ |nuﬁféfdﬁsQfss1&Z5Iﬂ*pam¢lﬂd& apo;i’tdimmpiaYEdpraponmant
extracel lul ar part been identifjed as well as.Its oglgllfa:]éc%netlcallg
e

est abl i shed vas&l? oy EADEYQgeNgs1S, \FEP letanglce TRAE T RERIPUE &7 &

4 977-938). Al cérhﬁﬁl@dr;m@ﬁcsﬁlerdmt whish guéss beduns it we&nanccdn and drrgyestile sfage of

truncated form cam? al so play a preponderant role in vascul ar 10

pat hol ogi es. Siony¢ conmpounds are known to interact with 1

t r kA NGF/ p75N~ sysmyostudies pluse dlat apopiisis-aoppes iactev ol j?ath‘ﬂ?ws ?faﬁhsrf’?n“a

appl i cation WO Og?%??%%te% z{g%ﬁlgﬁ)ﬁgﬁk%ﬂeﬁﬂs&é’r‘bk@ HhRpleietdryds,i Aelseimbr’ s,h
e

dermonstrate an N ac I ncrease the activity of

on PC 12 cells. Pedkinson’ Samﬂ ﬂh@tmﬁﬁg sydisenses ond RSO g8Ys 8gscr| be
pol ycychkikc conp Shitabg fsotdecurdive Bﬁl ﬁfté‘dGEré:bﬁ)altdmd qardidé-ischasppa.or
in cell gsv\hl ch ggaﬁot eg gﬁsw%lﬁe trkA rec?pt or}0 Appl i cation WD 94/11373
descri bes pyrlda2|nqu|nazoIone derivatives which bind to the neurotrophin
receptor p75. Application WO 94/ 22866 descri bes pyrazol oqui nazol one
derivatives which specifically bind to NGF so as to avoid its 20 attachnent
to the p75NTR receptor but allowing it to interact wwth the trk receptor.
Application WD 01/49684 descri bes substituted tetrahydropyridi ne
derivatives which possess activity vis-a-vis the nodul ati on of TNF-al pha.
New 1- pi perazinyl acyl pi peri di ne derivatives have now been found which

exh| b|t aff| nity for the receptor p75N~ 25 The present |nventi on provides

o Y s rc [r— L~




4 - R2 represents a hydrogen atomor a halogen atom - R3 represents a
hydrogen atom a group -ORS; a group -CH20R5; a group -NR6R7; a group
-NRgCOR9; a group - NRgCONRL1pR11l; a group 2CHZ2NR12R13~ a ~' oup

- CH2ZNRgCONR14R15; a (Cl1-4)al koxycarbonyl; a 5 group - CONRL6R17; - or else
R3 constitutes a doubl e bond between the carbon atomto which it is

attached and the adjacent carbon atom of the pipetidi rie ring, -.R4 .
represents an &rcdrdgathcis glsoaPreronderad PRenomenen in @‘E&eﬂﬁc Qroﬂsk%@ediﬁﬁCNc@SB NH
NH ; ~ | ij _ 1obuonest RE phiglady QilRSHcletottt Mﬂﬁllsbiﬁi H%n@h’ss uﬂesé?lmm?ﬂ a]?rBO&(ei(NgL.
mono- or di subst t stituent t e nk.

o o 9 =SS R L T BRI A e,

- R5 represent Cigutidhot897, 85.0981:-987)( Aperdasiniskajdo insoly &1 irOmpehanismsdeashing 1o

15 - R6_.and R7 represept, each | | E i )
(G- oy dikyl figerdcoa R e RRBERt kpRaoH RITYATIPR, Rlal? Cardiguasc
represents a (®esC29a0,kdl 63-64l)group - (CH2) m NR6R7; - mis 1, 2 or 3; - R10

and R 1 represent ' e B79TRIIOSARR RRaBbpBti¢ SiknsHi abkatbed 20
- R12 and R13 reprsggglgpséggﬁgﬁér}ggé%%eemly gel%gldﬁo ISe}n agt%m1 A

a
(C1-CS)al kyl ; Haanays a¢lk types incduding nguigna) qslis( DgLCHES, gca‘fv&’&‘b cells and
\-NI(1 ,CHﬁ) a S- CH3; a‘lsto?Eepﬁii%Q:aﬂ;@c ﬁfafbnfébaa@ ﬁﬁ?}m@?ewwa%&nmgbgg a ?"fﬁgm’ a?mé&’
IC_ _eyarea_ac.e ¢ _Ih e r Ce% g 76‘_@,6}@@{) e,
Ui dile, pyr ré6r dong; LASAGIAr RONNEF I gholfiiye, 1925388, 7 16-319; M, SOHAL
and RIS T epr esemANRaSEN ﬁé%‘fﬁmy, wmgj‘,d‘;éa-mwgﬁ&'(eal,,m;aJ.moL,
R16 and R17 re e e isngde t I & -
T oayal kyl - R1 P00 L B AET B RANG 8 ofY A OE TRlchy o000, S 1247-1298).

R17, together viMbteovére aninembereof expemmentsyhdreind tdyéyn Hg0 &hew afle ificregse in the

constitute a he %! L] | f 12BionPYF iR brdlinngnd ¢ff thehiestt ine,
5 nor phol i ne aneé‘%%ég%éfr}gging vmcfitogﬁwlfnrgq gahhgﬁﬂs%ﬂ% g)(ltll or substni %&bﬁ%}z?m may
st

positioff 4 by awhich massiyepRaptosisTaecasdssh Fhese rgsulisdheraiore sse

thet f o][ rnt (r)]f basgigy of p?@gh%ér@rﬁ £¢ ti thit fect@hiitms Euéilngfmddhmromlsédaﬂjs tlgrongh
part o e invention. These .salts_are. ady. eous! Vi Jaoepar v i

phar maceut i cal I%POEEEE-,S&"&IJ}SE}‘%H}‘%IZI,L}am&ﬂaﬁ%@gﬂsgl"o]f@gt Qr(%(a%g;%gg ’qu'éf ul
for thfe plﬁri fi cCRARHEretal., J. Neuadstiqr2000, 200 426+ 63) of ;orrml a (1) also }‘ormiwe
part of the inventipn, compaun af%\’ ide t(VE
form of hydrates 01.1%5875/2? ég‘fe%goﬁeléiq%?cg{aep%r si@nk‘?}}gérftor c@l g)gs%iéjinzl\:iﬂgng(. r
conbi na20 ons wi DPELhAeBOANGAra ahpl. diol. Ebent, 2001 .vinpesssiandyipr the $-amyloidpertias ch
hydrates and sojya gAl5en! ardD R36d. 10k Akdl BEEIUS.LN19%, 193] 0GRUB- RTOR) lasd an

atom of brom ne; ofine, fluofine or iodine. (Cl-C4 I or (Cl- al kyl
respectivel y i swauldithesabe svobyed it BReptatigphenoggneg &?d“6?3 @1“@/3?‘6 C‘?‘Bé?unélg‘rstlbeﬁe
at om;I or one tore}csﬁl‘t’sﬁm%@lﬁﬁqﬁe% dt%Jesii ﬁédb?%flh'g \t|6|WhicIs?¢itSj‘”t39vrmhé pmz?t y limpextang| |
propyl, isopropyl, butyl, isqbutyl, secs:bufyl., rt-butyl, .

i sopentyl, neopENEyin BFurpRal; Sffé]i‘ltﬁ’}‘pu‘?egdib?fah%.é C'gtigt&’)s APRBx r?_tgﬂla)(bf%%g?mg?
br anchegs al koxysgoagifeh esdephilepdtiy)foviby thabdipamytosdrprotein ¢Alzheimen's dissasedxy,

et hoxy, propoxy, 1S0propoxy, but j = 7 ¥l
Fadi cai . Anong t neREGHSURES sTHEtba hEBPY) ™ HeopREGHER Ay ply %@2‘%{’?‘% ©
mention may be RDaxvmdkregénerdtionp Vi ity fusetiaroasesareseptomfos the,Nege egcepign (WONG

follows: - RL [§ i g \0Rodei, 2087, 5t 18b2/1808,PRERheARIY WERI0AS Blelifona 2002,
trifluoronethyl radical, a chlofine’dfom ai metgé/,l, a met.hoxyf oL a ated
trifluoromet hox6r atftscd8)ankndred r SpY@ale npye RS igfgd n PLATEIRS - ove UrageRt s
o T o R gl
R3 represents anFWErTS%WPaéiPBn"}t eh“g‘fﬁ?@x Iv?el @“‘mﬁ %Qﬁ{largndr((%%@%g%%?fhet yl,
<(51 hygr f)xy_mat ;1yl pﬁﬁ?iﬁé mtlbgdtamrrlmlthc mmnl?am of theiotigpdendraoyies slineethy ac;ljagplnt to the
met hyl am no) net . (di. et hy. .hy. .
(i sopropyl am no?ﬁ%‘f ?R}fl,ni’g’ﬁt TWX‘@%"P&% 1§%1§1gﬁv%}1( g}rh&trr\lggf {%@%wggﬁ\fh@b;ec?% '
EI sobut yl ian‘i no) mcmateyll?n the z(mnaﬂem?yxbi@gbiﬁhqf n ng)?mqrytlg,asmxated \f;vih the o;gto
i sopen am no : OhARA fredt n
am nocatr%onyl , )é%%g@}e(tapgﬁﬁlﬁ%@aﬁgﬁﬁ Qﬁgrﬁge?&m%ﬂ%gﬁg%ﬂgt Ut;ig a ec?gulgsllee
bond between t h@raseindinrelatiom orxapalegrowth. iAs atesitn d tIGECRIR A% major

carbon atom of the piperidine ring;




35 - and/or R4 represents a 2-pyridyl, a 6-nethyl-2-pyridyl, a
3-(trifluoronethyl)2-pyridyl, a 5-(trifluoromethyl)-2-pyridyl, a
3-chloro-5-(trifluoronethyl)-2-pyridyl, 36 5 10 15 20 25 30 35 a
3-pyridyl, a 4-pyridyl, a 3,5-dichloro-4-pyridyl, a 2-pyrazinyl, a

S-chl or o- 2pyra2|nyl a 6-chloro-2-pyrazinyl, a 2-pyrimdinyl, a
4-(trifluoronmethyl)-2pyrimdinyl, a 6- chloro 2-pyrimdinyl, a

4-pyrimdi nyl , relesing meorqgulanpproﬁm@mwl Plé}StSﬂtﬁyPqufnﬂéhnﬁwon gliez ingeractipnsi #pA |
a 6-chl oro- 3- p)féﬁx‘é%’tsrbyﬂheraﬁelﬁrc%f feeZdndie foPprafndtihPyéive 2edenaagod- yl or a
3(2l rpyridazi none-4

Parti Ia referepce jis |ven to the conpounds of
formula (1) whereifd %’e ppquerffgeveg ‘e"ce‘}ﬁ “It%‘{]‘is 6‘?0“2 n_Inggeasegin ﬁ" FHESIOR 3
or 4 of the phgTgi ™ angd roefp;imﬁfﬁpﬁuﬁ and fl maﬁsﬁwahmﬁtosnsadh cmﬂxeroﬁlardstﬁa)rlésnms
atom a_nethyl, nmet hox a trifluoromethaoxy ra p S a
hydr ogen at om Fd’l"thgll"%cge% Prg ‘InﬁmﬁS@lc Vgsogfq q{ J’ﬁ % i @?)S?)egeﬁ 8
trifluoronet hylFinal)i, ealovelnfdriRfi 5N whishtis tmnzhteﬁ int tIhe eptxmﬂfllllaamdrt has been

represents a chl %[q ﬁ%mas 1tsF§iath§51§ )%FE&%}@PQW Qefsglﬂﬁgerﬁglﬁ T, YON SHAOK et 2

met hoxy, an (ace me amno, an _ ym
acetyl am no, aral ahﬁahmypw;olscw@e( lagh & ﬂ@)néilnmse recent ata suggest that p75

(di met hyl am no)geyilholed of %EMIW%M A¥o. pRY a(lpsép%aeyhtamlaq}xrwsbmhn
an (N rret hyl i sopr}m;igl am no) net hyl ; an (i sobut yFam no) et hyl ; an

(N met b I i sobutBAIRHeS) met hyl , an (i sopentyl ami no) net hyl , an
(N-net hyl i sopent y|@ﬁhﬂ1@h’f@d@ﬁipouﬁdb aeknowa tdmeethct vith the eliAdNGFIp N Basybteny |

I R3 titut h ubl.e
car bonat om o QP o PSR GeRatua e PaL cbicaify AR SgBERPE Al
pi peridine ri ngspbstxtﬁtéd rpypinedinnt deriaattves ywhidl | denmn6trate tanyNGE-type jadtjvity and/or
3 (1nl 11 uoromelpie gL klf%/icﬁlv%%f NCFF bh ‘fgﬁ@'@ﬂé‘wa}e& afidafitho WO 00/69828

3ch|or05(tr| pyri dyl 4-pyridyl
3, 5- di didl or o- 4- ’«}ﬂylr\IV@yI)O/6 2. wardzei pglycychc somRpeds vhigly inkik %; e buadmg of NGF
6-chl oro- 2- pyr agitpy &)75}§R%e&5{)’fdrnfhcﬂeﬂ¥ hwhiéh do bt bXprbsarseikay I’éceﬁtofJYA%)pﬁcdmﬁlw

a 6-chloro-2-pyrimdin in chl gr o- 4- m . di.n
5- pyri ni di nyl py\é{os %III%JQZ 3?&%1%% Pé’“gﬁ?%?q}“@zﬁkﬂ“?d VaN| ngévmc$y¢1¥ﬁa? ﬁ?ﬁ
a 3(2lrpyridazi Jin  aredépldr pymsét’é"zl nokygplikatidn | WO he 9H(22866f detsaibes or

an addition salt w clﬁ n farm. a r.at
sol vate. More yé‘I‘ZQﬁ H@ZS‘SH‘QFGBII&I St C}tfﬁﬁfg{fﬁ&m&&{ Fooﬂr%@ﬁgg(a F tgvﬁ‘{md .
ni sl; -20pi sl ; -atlIRELhmsntltn the P76 Onreept@r but allawing fietopintergdt it thfep'kersmtg a
trlfluoronethyl f t
Fadi cal and ko SUBtaAR, WO 95084 BeecBbA Tl dTael by Bloghrile) eHSLANER AR
of the phenyl amdsasepetodtyriisa-aist f:mo%ula@ﬁepﬁw Fradphacal and R2 is in
position 4 of the IQ%W rlyﬂlpél’ﬁﬂnﬂﬁ@ﬁﬁﬁ)%ﬁ&%e fﬂeﬁ{?dtﬂzreé Reveth@ibeen f3and Sl exHibit a
hydroxyl, a dinmethylam no, an” am pgpethyl, a 5 (methyl am no)nethyl, a
(di met hyl ani no)ﬁg{“ﬁ&f"rﬂé\e TeasRIeTA5am-no) met hyl , an (i sopropyl ani no) met hyl ,
an (isasutyl am no) T gi¥dent ARertichqRevidyd aﬁmmhaebmé foratula (I):
(N-met hyl i sopentyl am no) net hyl or an am nocarbonyl; or else R3 constitutes
a doubl e bond between the carbon atomto which it is attached and the
adj acent carbon atom of the ptiperidine ring; 10 - R4 represents a
2-pyrazinyl, a 4-pyrim a 3 (214 pyridazi none-5-yl or a
5-(trifluoronethyl)- 2-py he [f orm of 9CHgs@H r an addition salt
with an acid, and in the 3 ﬁé Ory Sol vat e. I@I ng t(be conpounds
of fornmula (I) provi ded by the p%)r'tl‘cul ar 1% ner‘itlon may be nade
of the follow ng conpounds: R, (CH,);-CH,
1-[4- (am nonet hyl) - 4-[ 3- (trlfluororrethyl)phenyl] 1- pi perldyl] 2-[4-(2-pyraz
i nyl ) 1- pi per azimyhiclt- et hanone;

- nislor2;

30 - pislor2;
- Ry represents a halogen atom; a trifluoromethyl radical; a (C1-Cylalkyl; a
(C1-C4)alkoxy; a trifluoromethoxy radical,

'nvertlo




5 [ 4-[ 2-[ 4- hydr oxy- 4- [ 3- (trlfluoronethyl)phenyl] 1- pi peridyl]-2-oxoethyl]1-
plpera2|nyl] 3 (21~-pyridazi none; 20 -

1-[ 4- hydr oxy-4-[ 2- (trlfluoronethyl)phenyl] 1-piperidyl]-2-[4-(2-pyrazinyl)1l
-pi perazi nyi | - 1- et hanone; -
2-[4-(4-pyrimdinyl)-1-pi era2|nyl] 1-[4-[3-(trifluoromethyl)phenyl]-3,6-di
hydrol (21~-pyrid B}'egre%pg idgogen atom ora alogen atom;
2-[4-(2-pyrazinyl Ry lre e@@i’cﬁ%l Hydr&geh $t6mf 2r Gioupf |-ORso e Liopp ) AHEIOR ;- 8,260up hy
dro25 1 (21~-pyri - et hanone;
1-[2-[ 4- (2- pyr azi % RE. p? p&FYP; nm%q:%}[{?’l 124890 ¢ MRS uoror}\gmh )phgrrwli ] 4-
pi peri di necar boxasGldgNR17R(3; a group -CHyNRgCONR(4R15; a (C1-C4)alkoxycarbonyl;” a
1-[4- (dlnethylanlgv% bggﬁﬁk_fluoronethyl)phenyl] 1-piperidyl]2-[4-(2-pyra
zi nyl) ? pi per azi 9 he; 30 -
1- [ 4- hydr oxy- 4-{ 3ex etsefRyoommma)qmb}wbqndlbwém ity c3tbon [aterp 0 pyhigh jihig ) 1
- pi perazinyl]-1-e iperidine rin
LR Gl ot hyl ans ARAe8 id e adjacent carbop, ﬁ’ﬁ%fth?ﬁﬁ)phenyﬁ-l- pi peri dyl ] 2- 4
- (2- pyrazi nyl ) --1- Bngepra&qnﬁﬁn]arqmétﬂwﬁ%é@ lected
1=[ 4- (4- chl or ophenyl ) - 3, 6- dlhydro 1(21~ pyridyl]-2-[4-(2-pyrazinyl)3 5
1- pi perazi nyl ] - 1-et hanone;

1-[ 4- hydr oxy- 4- ( 3- rrethoxy |dy \[[\fl (2 y i nyl) 1- pi perazin
yl]-1-ethanone; - ;
1-[4-[4-chloro-3-(trifluorege hyI) dro- A Npyri dyl ]

4- (2-pyrazinyl)-1-piperazinyl]- hanone
[ 4- chl oro- 3- (trlfluoronethyl)phenyl] 3, 6- dlhydro-1(211J-pyridyI]
-[5-(trifluoronethyl)-2-pyr®@dyl] Q- piperazinyl]-1-ethanone; -
-[ (et hyl am no) net hyl | - -(trifI 'NHbthyI)phenyI] 1-piperidyl]2-[4-(
razinyl)-1-pi perazi nyly- 1- eigfanor
[ (di et hyl am no) met hyl \-4-[/3-(tri uogpnethyl)phenyl] 1-piperidyl] 10
(2rgoyrazi nyl) - 1- pi perazinyl ] - 1- et hanone; -
(1 50Pr ony] aBNOIIELRbE o pd bl b URGATRS birboia pb] ordipltpenisdyby 2
pyrazi ny pl perazi n hanon
[ (i sobut yl anishesyifitenhyselec BldePfF’idFlP rfﬂ}%tar\ﬁajoﬁ%n%’ﬁn 12 6&3&4)8&‘%
EZ pyrazi nyl yel.y) 511%61?52 Ianﬁﬂhorbn@tﬂwuamm 15 -
(

2. pyr azi oyl R %‘S%{r‘%a#wpkenl&é%'h%ﬁ CIERIL T ks ealtoRE | 1]
-[( N;;j rrFt h32/| i sRpand R aaprese)lnmmthepénqeaﬂy urhyﬂtqgorrl] atont onyd (GahempikyL;
i peri -2-[4- razi anone; -
P L | Bl?&ﬁc&/ ﬁ%%rﬂ%erpt e°§;7?|(F¥ g&ngglt dél( 2-[4-(2-pyrazinyl)
A

2-[
1-[ 4-
2-[ 4
1-[4
2- py
1-[4
2-[ 4
1-[ 4-
4-( 2-
1-[ 4-
2-[ 4
1-[4
2-[ 4
1-[4
1-p
1-]

-[ 4- hydr oxy-4-13
20 1-pi perazinyt] ngpteaaﬂme(crﬁ?@ai lf@rrangrgflp addition salt of an
acid, and in the ﬂ9§§q¢gh)% hydrate or sol vate. In another of its aspects
t he present |nvent|on prOV|des a process f

npounds rmul a
(1) in which n = RioandRutrepiesay epgh lpﬁ%ﬁeng%‘% r?%lfﬁﬂﬁag(?l ﬁc‘)}l q‘@r mul a
RL RZ ~5¢\P fC fCHZ Hf}il A Aﬂ@kl&e esdﬁt whclhdaimdamyamymgm etoas odef(qubﬂl‘;B)ﬁkkyl ;a
conpound of formula resen ogen af_ y
chlorine or bronirf&l3 '%%‘Y S¢ Ff’é’r??FB ?8“? @ﬁﬂ@h Qgg @m%ﬁ%
am ne function thegeldetRpes amhR | fEtggdiberprith éxctmtjogansatomatctVéuCIBdlewamaté?C ed
conmpound of formul c%nét%?e aq;geroc%g{éel{ectéd Fromd %ﬁm%e{:' dine, pyrrolidine, p1per1d1ne

and morpholine;
25 - qis2or3;
- Rj4 and Rj5 represent each independently a hydrogen atom or a (C1-Cy)alkyl;
- Rjg and Ry7 represent each independently a hydrogen atom or a (C1-Cy)alkyl;
R|7 may also represent a group -(CH2)q-NRgR7;
- orelse Rqg and R17, together with the nitrogen atom to which they are attached,
30 constitute a heterocycle selected from azetidine, pyrrolidine, piperidine,




9.|n which p and R4 are as defined for a conpound of formula (1); b 1)
and, after deprotection of the hydroxyl or am ne functions present in R3
where appropriate, the conpound of formul® (1) is obtained. Were
appropriate, the conpound of formula (1) is converted into one of its 5
addition salts with an acid. In another of its aspects the present

i nvention provides a process for preparing co ounds f or
which n = 2, charlaotpéphma@nd pipenaaine wiygh ig “@é‘l‘hﬁ e ‘Hfs“Lﬁ H:‘Elln %’S(mgn b By a

;;nl\l-pcc):u?d_l:g‘_lzfglrlrm?ca} (a’g IR which R1, R2 ﬁnd R3 are as defined for a
| SO t
or anmine function T?’ﬁé@@‘PPH?Aﬁ ?tf)ﬂ’é’“ﬁ%’y&b@a%re&fs&d% fc}% &ggac??geglswé‘% ﬂgrgrsgﬁgyl
%an?gngsoae;Qrvﬂéﬂ@1dsCBﬁc}Qthtroncl\i§aR?fdriﬂpa)1ofthe{fﬁHZt)t*dﬁHZ P1Sin wich p and
i ned . for a,conpoun ]?n%l_m
depr ot e_ét I on of tt@e?ﬁliﬁltéf{? Vlan?%?%ué&‘ ﬂ?ék Férk\')slth esen IICQ%&rceptable acids,
appropriate, t hﬁhcmgimha saltsoéf dtbemacids yskful for tbgpunﬁ@qjlon\méﬂatwfcpﬁmpé’tlgds

the conpound of ff?ra{“l'%g Slsgidrfn;gaqpeffetﬁéﬁg'e one of its addition salts

with an acid. t
(11a) or (Ilb) is meawnm@undmf fann@nﬁﬁug%y yso F@%R}ée @"F‘rg% X %ée%r‘géc? ngel au s

carried out in klgﬁfﬁ*l BSRMEEfRh o@a%@ﬁu&@d Gsopbifations witgane or hasemolsuuls of
ri ethyl am ne, |

I"'sopr opyl et h
al kal i WWetal cawaeRIEHh gpo g‘%/‘\igﬁ‘ neségéﬁlt{gtem 320 hchéf’;{ oﬁ%ﬁ%ﬁ&g}odl um
;?Lglolnatngt glr ;Sggl g’%blb é&f&t@ﬁ&h@namlrx daﬁbrbimmeablslenne flmorigopiodence of an
i
is carried out in QW 8{1@?11 §yaén?§yel\ r?g ﬁr‘%?y X hﬁéﬂélo?%kﬁ)%hedrﬁ‘lﬁyf%f&al o
; (r)lljuteﬂg ?r f Ior opsfor2- tof foan darhbn a;ldrwpeom tr Gvbcathenftahs rﬁ?ﬁﬁpté‘fﬁly’t%l%]é? M e
ef | ux r g
ﬁqgtﬁgﬁh g}y %%Bgf Ro nﬁl%gyg Ny V\h%smgppgapusmﬂ eseri-utgl epertoyll )

or in step b2), unc 'ons 30 present in R3 are
deprotelted in mmbdameewltht@nﬁ@e@ahvémﬂ onal methods well known to the

person skilled in (@]gc@rpheox%lﬁoa lliheSN6r BRmBhaD alkoxy hedipalocksse dmdowhestbes
presents a group S whi.ch R12 and R13 e I
hydrogen a3) a @g@ﬁog th msfhoXpy ethoxy, propoxy, 1soprop%9(9, Babd§? qE'chutoxy,
sec-butoxy o tert-butoxy radical.
Among the compounds of formula (I) provided by the invention mention may be
20 made of the preferred compounds which are defined as follows:
- Ry is in position 2, 3 or 4 of the phenyl and represents a trifluoromethyl radical, a
chlorine atom, a methyl, a methoxy or a trifluoromethoxy radical and Rj represents
a hydrogen atom ; or else Ry is in position 3 of the phenyl and represents a
trifluoromethyl radical and Ry is in position 4 of the phenyl and represents a
25 chlorine atom;
- and/or Rj3 represents a hydrogen atom, a hydroxyl, a methoxy, an
(acetyloxy)methyl, a hydroxymethyl, a dimethylamino, an acetylamino, an
aminomethyl, a  (methylamino)methyl, a (dimethylamino)methyl, a
(diethylamino)methyl, an (isopropylamino)methyl, an (N-methyl-
30 isopropylamino)methyl, an (isobutylamino)methyl; an (N-methyl-
isobutylamino)methyl, an (isopentylamino)methyl, an
(N-methylisopentylamino)methyl, an aminocarbonyl, an azetidin-1-ylcarbonyl; or
else R3 constitutes a double bond between the carbon atom to which it is attached
and the adjacent carbon atom of the piperidine ring;
35 - and/or R4 represents a 2-pyridyl, a 6-methyl-2-pyridyl, a 3-(trifluoromethyl)-
2-pyridyl, a 5-(trifluoromethyl)-2-pyridyl, a 3-chloro-5-(trifluoromethyl)-2-pyridyl,




Il I NCGCHz Hal NC (lIlc) RL I | or NCCH=CHZ NC U (Ild) in which R, R2
and R3 are as defined for a conpound of formula (1) and Hal represents a
hal ogen atom preferably chlorine or bronbne, is reacted with a conpound of
formula ~CHZ-CHZ ~ HN\ /NR4 (I1l) (CH2)p CH2 10 in which p and R4 are as
defined for a conpound of formula (1), to give a conpound of formula R1 /~

z ~HZ ~ >>NG(CH2)n-N\. /NR4 (la) NC ( 2 .15 20,.b3) the cy roup
of the compound &f gfpdﬂﬁﬂllye? ¢oyyidy arécﬁ]&gl)og)%%ﬁ’véﬂa 2 o W?’o? f gﬁﬂ&’l ]
(1) in which R3 HyfddalVi2.a \Wiellereappyapinygt @ thgyrimidpglnd of-(tfiflnonokeeth(yl)}24 s
converted into one .of it ddi ti sal t ith an acigd. | ]
reaction between HWB“@‘BX@S%F\%’I%PS?W@W?%Jg)pygpncflflﬁd?égcr@&? %éﬁgg)mrrltggﬁ}ic? of
fornula (111) is Spyrimidihybuta dspytibezinyhed aivblozo-Brpysidepingl ) a of-pamiylazityly He
process .accordin § i el I L en: h3 1g_Jjeduction of the cyano
gr oup 015 t he con%é%%bglfdafzg%ﬁgfsaﬁ?fgf@@ a&r%g%m{aﬂfg}{ln accordance with
conventional net h@asticuldrpeefertenee is givepite thetqempoundicafi formula (B ayherad® out by
hydrogenation in jhe) gresence of a catalyst such as Raney nickel or rhodium

on alunmina and in the presence or absence of ammonia in a solvent such as
met hanol , N, N- d n’étlshypf%ir mam de or tetrahydrofuran or a m xture of these

solvents and at. &{ RMAYoStiBH 2, BOF YesThefRingand Appsers urtdflasdnstgl radicgl, d n
Dot weer® he- car bTE D ARFGHL FETEoa ¢ Aty el Bl k3 hesen
atom of the piperd Hidregen apng coejse R infin fpositivh a3 RE tie PHenEHMANFAPESETFA n
NN R ) o o R g He e ond sl £
chlorine atom;
- Rj represents a hydrogen atom, a hydroxyl, a methoxy, an (acetyloxy)methyl, a
15 hydroxymethyl, a dimethylamino, an acetylamino, an aminomethyl, a
(methylamino)methyl, a (dimethylamino)methyl, a (diethylamino)methyl, an
(isopropylamino)methyl, an (N-methylisopropylamino)methyl; an
(isobutylamino)methyl; an (N-methylisobutylamino)methyl, an
(isopentylamino)methyl, an (N-methylisopentylamino)methyl, an aminocarbonyl,
20 an azetidin-1-ylcarbonyl; or else R3 constitutes a double bond between the double
bond between the carbon atom to which it is attached and the adjacent carbon atom
of the piperidine ring;
- Ry represents a 2-pyridyl, a 6-methyl-2-pyridyl, a 3-(trifluoromethyl)-2-pyridyl, a
5-(trifluoromethyl)-2-pyridyl, a 3-chloro-5-(trifluoromethyl)-2-pyridyl, a 3-pyridyl,
25 a 4-pyridyl, a 3,5-dichloro-4-pyridyl, a 2-pyrazinyl, a 5-chloro-2-pyrazinyl, a
6-chloro-2-pyrazinyl, a 2-pyrimidinyl, a 4-(triftuoromethyl)-2-pyrimidinyl, a
6-chloro-2-pyrimidinyl, a 4-pyrimidinyl, a 6-chloro-4-pyrimidinyl, a 5-pyrimidinyl,
a 3-pyridazinyl, a 6-chloro-3-pyridazinyl, a 4-pyridazinyl, a 3(2H)-pyridazinone-5-
yl, a 3(2H)-pyridazinone-4-yl;
30 in the form of a base or an addition salt with an acid, and also in the form of a hydrate
or solvate.
More preference is given to the compounds of formula (I) wherein :
- nisl;
- pisly
35 - Ry is in position 2, 3 or 4 of the phenyl and represents a trifluoromethyl radical, a
chlorine atom, a methoxy or a trifluoromethoxy radical and R) represents a




dehydrated to give a conpound of formula R/CHZ CH2 ~ NG (CHZ)n N\ N-R4
(.CHZ) p CH2 Where appropriate the conmpound of formula (1) is converted into
one of its addition salts with an acid. 10 The dehydration is carried out
using for exanple an acetic acid/hydrochloric acid m xture or an acetic
aci d/ sul phuric acid m xture at a tenperature between the anbient
tenperature and 140C. The reaction _can also be carrjed out usi gg

p- t ol uenesul phonilydEgey  atpm; T elps, &Kt ‘%&%Woé‘élof’of&fn eaﬂlbengr 00 CRIFETHE Fr e
between the anbi effluérometiyltradicaladtd RBeisrigfpositioneqnpgrihe yhenylldndArepeasprats rd
of formula (I) in Y\,hich R3 represents a group -CH2NR12R13 in which R12 = H
and R13 = (C1- CS)CQWFam al so be prepared by reacting a conpound of
formula (1) in-WwRxh rB@resentsCH2NHAydrokil, a § C dim@8)yddriinb, haini deminpmdtlyl, a
presencg of a ba : | kal jy: > e .S M
car bonat(g eina ngg‘\?e Jﬁé‘ﬁéﬁ@hgt@ﬁ%ﬂagﬁ ,%ﬂﬁli’rrgt Kg %@?ﬁn@%&ﬁ%&%}?, o

t et rahydr of uran disopropglamingmethyliraa (isebwylaminpimesiiii antisapenpyaypeimetiytan ne
reflux tenperat Ur(ﬁ-xﬂfath}'ﬁfo(féﬁdyl/a%ﬁho)nﬁ%}il A GRlindcadoh{I9 ré)rieiseUR?Cl:oh@titﬂfe@Fhar e
t he conpounds of formula (1) °in ich'R12 et R13. each. rzﬁﬁresen h@e dz\ams or
a different (CL- cgphiehand bétwesn, henchrbdn plorhig Fhigh it 1y affarhad 98 PepdaceRt s
(T Gl ky L & O ) G oh 2 B o) (Lo 6Ts 4 recnect | vel

- yl, a group - q: or. r QUP;.- -5 .espec
may al 90 be pr épai{édpeﬂv(s?lg%cat ??f%lwgnﬁo{l’ﬂﬁnﬁdl?@r %%@@TW#‘&%&C&B’%&J
- CH2- NHR12 wi t h f 6#(trifldedpetbylpi2-pyiridyl;an al dehyde of fornul a _
e (C1- O) al Kith il dff 0 fe br GGl St ) abid s BRBAA Lo Uy rat Obr
with a correspondi et one, in the presence of a reducing agent such as
sodi um bor ohydr i delv@te. sodi um tri acet oxyborohydride and in the presence of

an 12 acid such g90R€8h¢ Coftfpblndshoft ERAMENY) Z}H&li'déﬂsb | B A% entRinh pareicelar
tetrahydrofuran at, a terrperg\ﬂiﬁure %g)tlween 0C and ,t he anbi ent tenperature. A

compourd of f orREtioNM3y bemagds ofthedolloging.compaunds:y; o yn - CH2NRL2R13 i n whi ch

R12 et RI13, toget hea-(snidomefie/lyd{3-0gifnofingsthylypheiyld-h-fiperidyir 2[4 (2-prhzidyl)S

constitute aziridine rr% alL 0_.be gr_epared by cyclizing a correspondi ng

i ntermediate in whiPlErsAnylldethangpe o group - CH2NH CH2CH2-Cl in the

presence of a basé-[4+2H4dydmmyd-[Baltiifluetmethyhphorylt bpipendylh-groethsHi um

carbonate and in I f . metal iodide such as potassium
APTRBAARAESO AinRR A

iodide in a solven X ’and at a tenperature between the
anbi ent20t enper at ud d4dydraxiyet-[e(triflrorometwbahenydl- bpipeAdy ¢-[¢dRwymzinylhe
correspondi ng i nt gr hAhf]-1 emeRar ed by reacting a conpound of formula

(1) in which R3 = -CH2NHZ w t h chl oroacetal dehyde by th t ho ri.bed
above. A conpound2df-{#pyRmidinyhsl 'P‘HerWXﬁﬁF{g‘ﬂgé(g‘?%%éﬂ?gt?‘é{@%g'géagwﬂiozR13
in which R12 and R@ﬂ{).ﬁﬁ@@l]hpéthmctﬁe;the nitrogen atomto which they are

espoct i vely, - riny 2448 B PR Ry o BLUH RRraRbRR BRI FRERTY

whi ch RS = - CH2NH2(d)tpyrialytjelvpthamaheof f or mul a Hal - (CH2) 3- Hal |

i ch vl ropr Sseqtd & aaraay £l e AR B SRIRILE S Y,

presence of a basé-pipesidizesatoexamids! i netal 20 carbonate such as potassium
car bonate or i n. t IG4REARARAR R0} AN 3AkiMdroBhe phegidEpipualyips pot assi um

iodide in a solvent such as gig onitril I'ene gl ycol or a m xture of

e th
t hese sol vents and-[4t(2Pyrazm IPEHeéaZH%ﬁll/'\é'éﬁ‘a{’ »anbi ent tenperature and the
refl ux 3genper at.ur @-[@thydisxys®{3arifluordnetiybphead/ p1 -pipetidyl] 2-[4-2-pyrazifylph R3
represents a groug 25 -CHZ@IR%%)\IRM_RE in which Rg = R14 = R15 = H may al so
be prepared by re (':HIP‘?@ZIBY '3' Bt fornul a (1) in which R3 = -CH2NH2
with trinethyl sil yH4H¢dimethylnging)methyd ph[3+(trifiocometbyliphenydricpiperidile at a

t enperat ure bet wegn ,t K¢ @%gﬂ! 1§ & ur .the reflux tenperature of

t he solvent, fol Ig 40&3’ yd’?jc])? g‘%g%%ﬁgg eglg?&;d]l?eé_ medi um 30 A conmpound of
formula (1) in whild4-(RShlespphenght3so-dihydwa M 2HpoMRIBRE(4r@pyaazwylbe prepar ed
by reacy§ ng a corne g&ﬂﬂhﬂ@-ltaﬁﬁfoi{&di ate in which R3 represents a car boxyl
wi th a conmpound of rmul a” HNRL6R1~ by conventional nethods of peptide
coupling; the corresponding internediate is prepared by conventi onal

nmet hods by acid or base treatnent of a conpound of fornmula (1) in which R3
represents a 35 (Cl-C4)al koxycarbonyl or by reacting a conpound of fornula
(la) with a strong base such as an al kali netal hydroxide such as potassium
hydroxide in a solvent such as




13 toluene or ethylene glycol at a tenperature between the anbient
tenperature and the reflux tenperature of the solvent. A conpound of
formula (1) in which R3 represents a group -NRgCOR9 in which RO =
-(CH2) m NR6R~ nay al so be prepared by reacting a corresponding internediate
5 in which R3 represents a group -NRgCO(CH2) m Hal and Hal represents a

hal ogen atom preferably chlorine, with an exces comaound of formul a
HNR6R~ in a soI'veh‘i“'@ﬁ@ll‘?x&'é"@i'l@ﬁqh%ﬂ’#@ﬂg‘ﬁé"?ﬁ“@ﬁ%ﬁﬁi&'wgnﬁg’mer ature

bet ween t he anbi ep.tpiﬁeegmgnplgﬂﬁna;m the reflux tenperature of the solvent;

formila (1)1 n-whl o Lehiore- s rne Bt ia CAR AR G aTanp
Hal - CO- ( CH2) m Hal 2i[#-(2pyralainiyil 1 -pipprazswlhit sethatmmlepgen atom preferably
chlori ng or bromi ﬂ-ﬁf‘-ﬁghf"p‘%%ﬁﬁ%ﬁe%‘?{/l%@’(?ﬁ?‘i?’ém S1(b _E,g,hag,@m ne or

N, N- di i Sopr opylet mne ih'a so : i di chl oronet hane” and at a
tenperat ure bet we44&(ifthoramecthylh2 ayridyl pinesazinydl-1-atheBeRsound of fornul a

(1) in which R3 r [ ; G Rafthéromet AényvRSI -HeRHEsIRNt S a
hydr ogen at om my?ﬁf‘igﬁﬂgﬁ?)‘?‘é’g’;’?‘g@ygy cﬁgﬂ%r bagg’bpr eg{ﬁﬁegﬁéofﬁgnconpound
of formula (1) in2uAiwRYRImybpl-aiperenyll-HFBaRPIecHPORS i n whi ch RS
represents a (Cl- ¢Axq{disthpampimethyle[iiflesrogetigl)pheanryiil -pipetityllhus

obt ai ned may be s tt equently separated.fromthe reaction nmedi um and
purifid® by convegt ﬁ'&g‘:ﬂyr%%'%ﬁ ‘,pefa&?nyé]ig'ﬁ@f“éo%y 20 crystallization or

chr omat ogr aphy.- The44saeopydaninb)hethyliHde3¢(kjfludrometbiphphenzl)- lapipetiddi-at ed i n
the formof the f ase a -y € L onal techniques. The
conpounds of forn%ﬁg'(?'l%e)zg{ rl)élﬁg}aaz}r@g ﬁg{?l\régg{ce%i ng a piperidin ﬁjeri vative
of formula RL NH {PHIG amin - N Tor a
fof | (I3[ (iRsbubga pthyl] R[3 I?t/aﬂmfamﬁ'@yapléena ldE‘ﬂ’Fﬂgﬂ f

d of f | - il a O Haf - G- CHZ Hal [
uni e Hal “and vl 7 SR ELERERAUNA.§ SRR ° ol abl

30 chi OB ne-or  br driflGEoPFRB erBRE e - eGP DR HE TP BN of o
base such as tri egqxl(@rﬁfmgg{l};-[ﬁ?cﬁekmppyﬂﬁhm;am ne or N-met hyl nor phol i ne

i oxang or a mxt ARG 5‘3%1%18%?@%%@1?991Lﬂ@%ﬁé@k{%@i"ﬁ%ZL“B?;“and

t he anbi ent t enpenatiperalyl [T4-(bpparingl- lepipérazinyl])d -¢thatgpear e prepared by
reacting the conp (_:13 f forpmu | _3*5%1- f1-3.04- afnyl)-
Haf - C- CHZ CHz- Hal qkj[%l Y |?r¥yvd1{§éhﬁﬂg{)%}anr?‘§q%2?p%egggn S e(ﬁf)”i]necleK g?é%%e u}rllgler t he
oper ati2fy conditi drgperezinylprlesthanonee. Sinilarly the conmpounds of fornula

SRS VA h ¢! / 83k, M dn ABETHONN Of afhydemenot a
R ~~NH (I Va) 1%1633)%?;?\6? bés@bE aR aBHROE $ak)of B3, n yidedt

In another of its aspects the present invention provides a process for preparing

compounds of formula (I) in which n = 1, characterized in that:

25 al) a compound of the formula
R,
0O
R;
N-C-CH,-Hal (I1a)
R

3
in which R, Ry and R3 are as defined for a compound of formula (I) and Hal
represents a halogen atom, preferably chlorine or bromine, with the proviso that when
R3 contains a hydroxyl or amine function these functions may be protected, is reacted

30 with a compound of formula

/
HN

CH,—CH, \
N-R,

\ /

(CH,);CH,

(1)




in which Rl and R2 are as defined for a conpound of fornula (I) with a
corrpound of formula (V) or (VI) respectively in accordance with the sane
operating conditions as above. The conpothds of fornmula (V) or (VI) are
avai l abl e commercially, are known or 15 are prepared by known nethods. The
conpounds of formula (111) are available comrercially or are prepared by

known met hods such as those describ in J e 953, 18,

1484- 1488, J. NpWh 10@&?&95&1@?8? S?IPe?gyfa%%‘%P%’E§°f%B‘:‘rr‘?d arm Bull., 1991,
39 (9), 2288-2300b1)Teid,adfedrdeprotetivardss, the 338roxyP oblarmin Gummtions PABeR7/2BE 29.
20 For exanple, ,a co f f or mul d by reacting a
conpound of fo?vrt?ﬁ’fea? @??“&%2 SRPIP2 H“?‘?}f 05*‘?‘16@? %ﬁf% in which pis as
defined for a conjihene appropoateytie ¢dmpamd of/ fommn s@hﬂ% ChméelﬁtooanBfaﬁ
N-protegtive gr W nd of forrrula Hal -R4 (VI11) in which R4 is
as defined for agdiggﬂ‘%élﬂv@mc o#lrrul a and Hal represents a h?l ogen atom
preferably chlori heanﬁh@mﬂﬁés @*’rpepf@dh%@msent m¥entIpn JROYides # iPEIFESS q{égﬁ%aﬂmﬁut
in the presence ﬂ?oxﬁﬁ%%@ﬁﬁnﬁia@ ) BAgKich h™ BRhimeetiz&dhdent such as et hanol,

pr opan- 2 % anol , acetonitrile or toluene at a t enperature between OC
and the refI ux teﬁ%bf’r‘é%ﬁ’%mep for@ulh) vent. Wien a base is used it is

sel ected from organi c bases such as diisopropyl ethylamne or from al kal i
metal 5 carbonates such as sodi um@r potassium carbonate. In the absence of
a base the reaction is carrieg-tu sing an excess of the conmpound of
formula (MI1). The reacti : SO be caprled out wi thout solvent, by
heating the m xture of coﬁ%b I?A(»&'I] mat t eratures of the
order of from 140C to 180C. \WWhere aPpropri- resents an

N-protective group, it is elimnminaRgd B¥y10 conventional nmethods to give the
expect conpounds .of fornula, (I I) ounds of or-ny V r of
formula (VI11) Bohigh&in Rer and 3p‘1‘r§pﬁ§r ms@ AP IROERY #£ T 'ﬁ’i‘élg @mvgﬁlnc}ls of

formula (1V) apgodayPinativhen R@mta@msad hydroayleorkamm finictian ehgse diantiods maykreown
met hods such as those.descri % d fé 11 EP-0 673 928 15 or WO

96/ 23787. The ®&NFY d%reafte‘fl&rl ‘5’“{% 2 Bieral Iy prepared in a formin
whi ch they are protected on the ni ¥ ge(ﬁHa om of the piperidine;, after a
step of deprotection the conpoyfg s of fornMaRél\/)]%)hensel ves are obtained.
In particular a conmpound of for rruta]_glve: i which represents a group
-ORS 20 in which RS = His pr epar Bacti ng an or ganomagnesi um

d t f f. defi ned
fg;I \ella(,lé\r/rgoand &g” %Wﬁﬁe aﬁﬁ‘?ﬁ%ﬁf% %b&r{hs a ﬁ{ﬁﬂ gié’na;?oﬁls p(rae:‘ g(raabl y
brom ne, with 1- bda)nd4afkrpéepratectiomeof ﬁleah}sbbmémr anle AecHstIpIenbim &3 or
tet ranydrof ur an, ot Ak STRRL LS ARLIEE Rouhfifs @TRIBRindgeper at ur e and 25

refl ux tenperature vent e organo gneS| um derivatives of
formula (I X) are pVberarapprapyiatesribe spmanen abd WBI S qomueHed: Be 1pae 2 iHn
skilled in the Qgltioh/s WiE af aéigespondi ng hal ogenat ed deri vatl ves. From

OO o e e e g oo SRR R o S e

(C1- C4) al kyl canbigtny lcomf)&&ilﬁ@ﬂfomhlyi (1) thepeapivndsichyiedoutinkli¢ presense of a base
SEY: ?;:joln nr te ﬁgt | Eef:f d’ Esxg\egltglal\'x/ﬁ: B/alseg3 VANS 1A qggthmhﬁge,aﬁﬁ\l %ﬂ%ﬁ@oﬁy@etﬁﬂ@mﬂﬁ; PN

N-methylmorpholine or from alkali metal carbonates or bicarbonates such as

potassium carbonate, sodium carbonate or sodium bicarbonate and in the absence or

25 presence of an alkali metal iodide such as potassium iodide or sodium iodide. The

reaction is carried out in a solvent such as acetonitrile, N,N-dimethylformamide,

toluene or propan-2-ol and at a temperature between the ambient temperature and the

reflux temperature of the solvent.
V\}here appropriate, in step bl) or in step b2), the hydroxyl or amine functions
30 present in R3 are deprotected in accordance with the conventional methods well

known to the person skilled in the art.




The conmpounds of formula (IV) in which R3 = -OH and which carry a
protective group on the nitrogen atom of the piperidine may undergo a
Ritter reaction by the action of acetonitlfile in an acidic mediumin order
to prepare the conpounds of formula (1V) in which R3 = -NHCOCH3 by the

nmet hod described in EP-0 474 561. 5 Hydrol ysis in a strong acidic nediumis

then used to pre e the co unds of f R? |n
wy oh e = e Savsreion G iaDers gad e s hiesitls Sl T BG BIGEn
used to pr epar evhidleR goapbRiyisachfrefresemtthydréged) in which R3 = -NR6R7 in whr ch

R6 and/ or R7 represe yl . The conpounds of fornula (IV) in
which R3 = -NR8 ﬂa“vﬁ"“g‘ﬁj"m@l‘% 10 (Cl-C4)alkyl, or else R3 =

- NRBCONR1pR11, or g = -CH2NR12R13 in which Rl
i ndependently a / en or a (@®l-C4)alkyl, or R3 = - CHENRSCONR14R15,
or else R3 - (& - yl, or else R ) rq prepared by
the methods described My{WO ONLCIE 7HalA oonpountRet” 1gf nul aN((l @.Iagnvxlm ch
R3 = -CH2NR12R13 in = RIF15 =His prepﬁgd froph t he conpound of
formula (l1Va) by the rrethod descrrbed above for a conpound of formula (1).

A conpound of fornula (I V)AIFh which R3 = -NRBCOR9 in whi(i) RO =

-(CH2) MNR6RY7 i s pr are rret hod r f

formi a3(1). 20 AEGSdart 8 RS o o BHPELOF ipRRTER A6, B
which R12 = H @epréﬁiht-sCS) hilkgén atmn Rpeferablrylcms;xac ket bramige.ois rez(cedz)vqﬂm or
a group - (CHZ) érp%‘? ﬁ%ﬁapared by the nethod descri bed above for a
conpound of formi dI corrpoungl_% 3(tl,ﬁrrrul a (lV) in which R3 =
-CH2NR12R13 in which R12 = H 25 ap 13722\ CH3 may al so be prepared by
reduci ng a corresponding intermggdiate in wrNeR R3 (HI} CH2NHCHO using a
reduci ng agent such as lithium al h@}gg% dride in a sol vent such as ether
or tetrahydrofuran at a tenperatur én the anbient tenperature and the
reflux tenpera il €1) i £ compound
prepared by reg{é‘?@ngir aaﬁr%%t%%aeﬁnggg?rﬁé)g&(ﬁ Mrchn whi ch% Cg-CH2NH W th
30 et hy0 for natod %Hnuéaterrper ature bet ween t he arrbr ent tenperature and 60C.
A conpound of formula (I iRy which R3 = -CHZNRI2R13 in which R12 and R13,
together with the nitreg tomto Whi ch they are attached, constitute
aziridine, azetidi ne;}]2 e pliperi di ne H, mffliol i ne is prepared by
t he met hods descri be ( &p for mul a -)R 354 conpound of
formula (1V) in which R3 = -0 varohR16—Rfl7—H$raz/alsobe
prepared by reacting a con]pGun forrrul a (I&H)peBiected on the 17

ni trogen atom of the piperidine, th hydro r oxi. d n th resence of
a strong base sucth? éstﬁaﬁyawgrqupn& he £ ?Jﬁiddgpg 1%12@0‘8?5&’1“%90‘90?"&
and a phase tramﬁ{peﬁn@afﬁhyiﬁl‘a(ls)u?hvmng, sllﬂHjNHp_rI ed quaternary ammn: um
salt, triethyla e for exanpl e e
inamxture with &h?fsrappé?l’f?e[&??pg‘r’slr‘tﬁ“ B eﬁﬁt% &Bn%%% g&geﬁﬁre
and t hdsref | ux ddditiparsaltuwah afi acide sol vent. The conpounds of fornula (Na)
are prepared by k € r Gnd ghem
%Vgﬂéé)g%t) Qﬂéj%aﬂl‘(gx{]bﬂgfg&b%ﬁ dilﬁiﬁl%xﬂ R Forniul B! Hé) & M? n

Lett., 1999, 9 32 99, 42 (2 7
From corrpounds eompoynraf forpngla (IH) dheasHedaut=as. @S{if diabave %ﬁﬁsoro@)fg the

formula (N) in ﬂm&&pa&%@nggﬁgﬁﬁ,@mﬂmr ch RS represents a (Cl C4) al kyl or

a (Cl-4)al kyl car hon ectivel are prepare an

acyl ation reacti oﬁn ¥eé’s$ééﬁ$\r/@“§n°rb§f theey Q%ﬁﬁ OrPBO t? sl(l)ﬁ?fa) 18
skill edo n the ctlied Bae 1ﬁometdadse ofith Q:romzld:rmo(lhl) niathodsi dhuR3 for <CHRPIRS the
whi ch RS represen

Formil a (1) | rnemieion rearied PR RE AR RbERARE relinck R U aORoE R ARE

to the person skickel edrhqdlminenahlmma' hnd unﬂnp@msdmcecﬁr absﬁnne péarmonrarrnm ¥enR3
represents a ( f iRfird 8REHekON
of a correspondi ﬁgjé% ﬁ%&%ﬁﬁ?ﬁﬂﬁe%ﬁrﬁﬁ%&; grdtreg}s{%yﬁfﬁéﬁgdncgfﬁgyl by

met hods known tsolvents andata temperatprecdbetween panbient tef{l}PFéatBE?r*}”éséBo di ng
internediate is prepared by reacting a conpound of forrmula (Vla) with 20 a
strong base such as an al kali netal hydroxi de such as potassi um hydroxi de,
in a solvent such as toluene or ethylene glycol at a tenperature between
the anbi ent tenperature and the reflux tenperature of the solvent. During
any of the steps of preparing the conpounds of forrmula (1), or of the
intermedi ates of formula (la), (Ila), (IIb), (Ilc), (I1d), (I1l) or (N), it
may be necessary 25 and/or desirable to protect the sensitive or reactive
functional groups, such as the am ne, hydroxyl or carboxyl groups, which
are present on any of the nol ecules concerned. ' This protection may be
carried out using the conventional protective groups, such as those
descrrbed in Protectrve G oups in Organrc Chem stry, J F W M:Ome Ed.,

g~ A NN e T S~ - YR A N

Rand R13 represent each

o
ek




The invention, in another of its aspects, further provides the conpounds of
f.ormula (la). These conpounds are useful as synthesis internediates for the
5 conpounds of formula (1). Accordingly, liin another of its aspects, the

i hvention provides conpounds of fornmula RL O/CH2 CH2\ NC (CH2)ri N~ ~-R4
(la) (CH2)p-CH2 NCin which 10 - nis 1l or 2; - pis 1or 2; R1 represents

a hal ogen atom a_trif|uoroneth radi cal ; 1- CA4).al kyl ‘
(Cl- C4) al koxy; a t® F‘P?tb‘iir‘@ﬁ%?rhﬁé‘ile PIRfeRs,gnd ”gheéé{? 8%@%5?%33(10&1%#%&1189%6 m%le om
or a hal ogen attgtarBén atof4onvaficieR éndttached andotha aidjacent canbos atosr pEthefpuppmdiney /

NV _.NNNNNOONH)\ ~3| %\I th@bsaid aromati c groups being unsubstituted
or nmono- or di SEEASOMRCERd BEOMMUR <t t uent sel ected independently from a
hal ogen atom a (C 1kyl, a (Cl-C4)al koxy, a trifluoronethyl radical;
20 in the formof g p or an agdition salf with an acid, and in the form
of a hydrate or R The—ol |“ovm ng ex 2é_scéles\cri be the preparation of
certain conpounds i anCQ\]l@-((tH;[)heNl nvent i on.NIIR§3e (@(;qtgpi g3Har e not
limitative and nerely j{{7uStrafe the pfesant inveption. The nunbers of the
conpounds exenplified refer to those gi ven(%z)p_ﬁ: abl e | bel ow, which

illustrates the chem cal structur and the, physi i :
conmpounds accor‘Hi‘!f‘ﬁllé)‘r‘;r?ﬁl ccﬁt’kg%i ‘r"rv%rﬁ“ﬁg%‘." are aiéieﬁﬂxfﬁéra%r%%%% g{“? éﬁzfog%]éﬁioqjatlshe
exanpl es the f alehpdvated tapiveedoatpoond offoemulsed: et her: diethyl ether iso
et her: diisopropyl ether DVER, dinet gﬁl sul phoxi de 5 DWVF:

|

N, N- di met hyl f or mam de ThHF uran DCMCHl-& ronet hane AcCEt:

et hyl acetate DI PEA: pdi m ne 10/TFA: tri‘f\uqroacetic acid

BOP: benzotri azol - 1-1}? ORY P ﬁa(@ﬁah)‘%osphoni uni‘hidxaf | Gor ophosphat e

PyBOP: benzotri azol - 1-yl oxytri py}u+dl i di nophospt@Hiz)u-mH&exafl uor ophosphat e 2N

hydrochl oric ether: 2N solution of hydrochloric acfd im diethyl ether
Where appropriate the compound of formula (I) is converted into one of its

addition salts with an acid.

10 The dehydration is carried out using for example an acetic acid/hydrochloric acid
mixture or an acetic acid/sulphuric acid mixture at a temperature between the ambient
temperature and 140°C. The reaction can also be carried out using p-toluenesulphonic
acid, in a solvent such as toluene and at a temperature between the ambient
temperature and the reflux temperature.

15 A compound of formula (I) in which R3 represents a group -CHyNR 2R3 in
which Rjy = H and Ry3 = (C1-Cs)alkyl may also be prepared by reacting a
compound of formula (I) in which R3 = -CHpNH) with a (C1-Cs)alkyl halide in the
presence of a base such as an alkali metal carbonate such as potassium carbonate in a
solvent such as acetonitrile, N,N-dimethylformamide or tetrahydrofuran at a

20 temperature between the ambient temperature and the reflux temperature of the
solvent. An identical reaction is used to prepare the compounds of formula (I) in
which R et R13 each represent the same or a different (C1-Cs)alkyl.

A compound of formula (I) in which R3 represents a group -CHo)NR12R13 in
which R1p = H or (C1-Cs)alkyl and Rj3 = (C1-Cs)alkyl, a group -(CHz)q-OH ora

25 group -(CHz)q-S-CH_o, respectively may also be prepared by reacting a compound of
formula (I) in which R3 = -CHp-NHR2 with formaldehyde or with an aldehyde of
formula OHC-(C1-Cgalkyl, OHC-(CH3)q-1-OH or OHC-(CHz)q_l—S-CH_o,
respectively, or with a corresponding ketone, in the presence of a reducing agent such
as sodium borohydride or sodium triacetoxyborohydride and in the presence of an




15, mp.: nmelting point AT: anbient tenperature b.p.: boiling tenperature
HPLC. hi gh performance |liquid chromatography Silica H Silica gel 60 H sold
by Merck (Darnmstadt) 20 Buffer solution pi8 = 2: solution of 16.66 g of
KHS04 and 32.32 g of K2S04 in one litre of water. The proton nagnetic
resonance ('H NMR) spectra are recorded at 200 Mz in DVSO d6, using the

DVBO d6 peak as reference. The chemcal shjfts. 8 are expressed, i arts per
mllion (ppm. 2FKESUShESAceticoprad in agolypnt sughas d épra@efﬁeﬁﬁ M.trg%xd;%%%ﬁ@ Yid

25 bis: br oad sitg@bailamdbetd@abd)m andsttle amplent tedmeginﬁ'e.; ][ potriplet; st: split
triplet; qg; quadruplet: unres. co . .unrnesobved co S ontc i plet.
The NMWR spectra cp‘ﬁﬁ’%"%{aif%‘&%ﬂéén 1%}13358%%%%@%%6%%%%@ In
aﬁcor d![ ng toht /hehlclln\lém EOR 13/ ¢ogatiet yweithd they ?Mdgbﬂ' \MNE_ tol wqggdthey ag;ﬁaettached,
chr omat qgr aphy VAV i EQF o
corrpoungg a chec .Stﬁg{eerflgg*e&%%??? ﬁépgﬁﬁg@y e tc ?gﬂgs Cg teS i n%lggiuht thé1 tate in
posi tive el ect robigh Ry mmeem&gnqupaﬁélzé\&#ﬁ&fz%z%q thetnsesenes ofid base duskbisar

mass. The mass PAEA Re@f cdrhEnabOSREUS Pota8G6MA  Atbdgate Andl e thePéERhEOSE an alkali
generally have as thelr base peak the cul ar

ml e on VH+. P EPARA'[I O\Ig‘ ??5 1.
Prepar ati ons ofmehirsideysuchs as gpisaium 158\9*? nd S?‘V%t) Syshedsapegiomiisiq apd at a4
g- [cgé( Trifl uar qembémhﬁ@f&zyéeh- theparabieh tenperdtuedr anchltiey ireux ¢(dnverathi®l of Rie =
- Bensy 0 4 [ 5 (PN B BteA e peRcslist s, rensis] bhy GRS 4 Foaposgd of
m xture of 180 fgrmélan@yrieswhichi R32674CHYNH) Witk ¢idoroacetaldehyde 30C tha anaghod
adm xed with 33 e'glrib%fd S | ution of 1670 g of
1-brono-3-(tri fq uor ome ﬂy‘;lq benzene in 1330 m_ of THF and then, sl ovvlﬂ, wth
the remai nder of theospound of fermules (B dn srhiehy Rabspiesenisla o deldpRy2R 13 10

maintain refl wafi’it:htm@hlxwzll gﬁ%éeﬁle{ ith BHe RiRbhetX atdhd fo Whidhii@y 6 aadleds s.
Subsequently a sol uti of . f 00 q. .of 1:-benzyl - -(g)l elrl di none. i 32001n1 of
THE i s Bdded ol GRPYueRrel e pyiQlidine BiRBdiE @ pOrpReling. reBrcy el JRY 2l be
CO|OI i ng 10f t 28/73%epatr&febyaafdtingrh Bontpound bﬁfdﬂngtaod)ldledw;}ﬁdellg,&@ -CHpMiBs withtd a
solution o of .a iumc r i er XL ure
is left with styoyRogd af@g?ﬁrﬁ@f P%? 'dfﬂ'ﬁ%?é{iia?’ %?lgac}g@é'an i n%ﬁr{t% #@%E)}'Hgﬁan%ng
phase i s washedHai-€H)GH3O-GHTH wliabrespevtivelyeinswhich Hal irepreseatsor halegen atomy
vacuum The resj [ : 10- 53 t ] 1 of
HCl gas in 800 %Pﬁg%m%rc Icl)ﬁglﬁ-gé)? g?r. bl?'éééglgé’gé E%ﬁh(ﬂ{%gaie;%%n%%?%? Lk{:% I%q%lﬁlng
kept below 25C, carbrmate suchras notassiany cagbenate or in thegpresance of #n alkalis met ipgide
crystal s fornmedsaf s htaishirt Sodiid i Si6fenPSuch BRAcabifila] sihylbme 13t or dnikfure
2000 m of ether ﬁnd agai n |aol ated with suct|0ﬁ. 1g.80 % of the e ect%cé(
product are obt®fithes SPg’IePté\ﬁP gt 3 annpEatuge beprgen she BTRLICHPEIIIe ﬁr-"iﬁ}"éf’

E}?g/ 30;hI v/ yzj n‘it)ggjpéﬁtqu%)fﬂm[sSl%véﬂ'ﬁ(j)i BI uor](c)me';]hyl )phenylj] ﬁt pi peridi noIh

ydr ochl ori de. m xture,o g,0 e. conpoeun n e
precedi ng step and£83°(§“%qunﬁ!0%’%a??rz‘iu|]9hm(hn By %@’H&t 5(’5@% £¢p2§s§P% c%nt%ﬂ?g
in 291@5M of ECHNRCANRG4RY 5 oh WiBGHRgs=H/ry sgRpstet way 340 hmeepaecd by

M of MoOH and g f SofPhAld é"&@ﬁ‘%@eﬁe@hﬁ“R R b BB

m of MeOH and | i e an ) are concentr at er vacuum e
residue i s takeioqygnatizasolvent sueh as diehloggmerthane|ab o temperairerpeby eery the gmaieniT
for 1 hour 30 r‘@eﬁfi&ﬁﬁlre ThE R RSIRI tbAbErahRé BBthd Solve@) ﬂuedewbzmyamydi@m an
washed with 280 m. of ether and dried under vacuum at 40C. This gives 726 ¢
of the expect ed®H6HFAMpr epar ation 1.2

4- MVet 230301 4- [ 3- (t r Afdoufpoand of Yormule (I lij pihsdr Rliregresed 4 pidnp -BONR FRGF;3mayR2
= H = -OCH3., A . . . . . .

tert-Butyl 4- hyd?lf)‘?( b‘? Q—re[pg!efitw fqaﬁt&%ﬁﬁ?ﬁﬁpfﬂﬁlgﬁ}Pﬁeﬂqdﬁ?tf)érrl e |1$]heI(:{§rr5%r>e<§ﬁnztast %.
20 g of the congavhoxyl okitlaianecmpourdr ep fomulariNR1eR7 8y nonvehtioal methedinioked
at AT with 17.9 i et byl ani ng : . j ' Videfidd9f
16.3 g of di ter%pg&?%?ﬁ‘gfln ar gﬁ%ﬁﬁxﬁﬂ%ﬁt%ﬁb&ﬂ%&?ﬁ%ﬁc%ﬁ%&%@{lﬁ@g is(,3 | ef t
with stirring aby Adidfesrbage tregtopemtrof.a eempquiisofafoanlar@ imuhichaRs irepresents a

m xtur ezs whi ch (S -EhalkdR¥tdrB&iyE dr By kéacthdl compound of formula (Ia) with a strong base

such as an alkali metal hydroxide such as potassium hydroxide in a solvent such as




t he organi c phase is washed with water and a 5% KHS04 sol ution and dried
over i 21 a Na2S04 and the solvent is evaporated under vacuum This gives
13 g of the expected product following rddrystallization froman iso

ef her/ hexane m xture. B)

tert-Butyl 4-met hoxy-4-[3-(trifluoromethyl)phenyl]-1-piperidinecar boxyl ate.

A solution of 2 g of the conpound obtained in the precedin ste ?l

of S DMF and 2dolyeneogr ethydenc glygel; at @femperafise peyyren “a‘?le‘ﬂ% H“%) a%di

of sodi um hydrlrg@u)aﬁen@eﬁaﬁsaﬂﬂfeablveﬂt of 60%in oil and the m xture is | eft
with stirring for 40 m nute uen met h ded
and the mixture i< PYPPO %dt(ﬁfg 3’%2&315?9 Sgntfﬁegr?‘éjatﬁlggég %%h?c%
concentrat ed uter -(@CHDHNRERe rmaeysalschjm prepareckeyiraapting 4 ¢orvespendizgatesedigtet ed
with AcCQEt, th ?pgﬁfu HgeaS04
and the%fol ven? %ﬂ%ago‘%@ﬁ“ﬁ er vgg%%té@‘?)@ gl 5%%651%1 gr&qngvagéagect ed
product in the atannpreferably ehlogineowith agjexcess of a compound of ormula HNRgR7 1n a

4- Met hoxy-4-[ 3 s()%fehtf kx&bﬁr &n&&ﬂmxﬁaﬁm@ &pbmsﬁdlddtrhete eaweumweén ﬁlegarﬁfnehthe
conmpound obt ai ne t

recelnc g nl)of TFA in 15 ? IS
left with stir rtplﬁgeralﬁ.quqqn the raf %{ ;-npe thersobyentyithe gﬂréesp%ndirg intermediate
concentrat ed ungey edcfifig raeédxﬁbtﬁndsofemtmalat(eﬂmeﬂﬁbhmM tNHRgr githiac

h hed t h | d d d
o ventd \évangrPGW ééw"fﬁacﬁ%uﬁﬁ e S b gl R RS Ay o,
product in the preferabbf c]avlnnmer andeominkpim the Innssence:’loépabaaclsgch s :memylamme or
N o R Y b et doplapdRR R Y i RUGRYA suth B BRAHRARMHE i of b RrtpdFe

1- Benzyl - 4- [ 3- (hebwdenSEowmd theambiertomperatuse. per i di nol . An i cebath is used to
cool a solution ofg %ngoﬁﬁd M’lﬁmﬁﬁm{@mdwmlehq{f&érdséhtE’heg@ai;aI@wgoagln Mtﬁae

base) and 11.3 of triethylamne in 200
br oni dddar e ado%ijr‘?ﬁ@ﬁwg“ehyéiﬁ%gepr?émﬁl‘?ﬂﬁlén}’% pF’é\E‘)fC'Xl/ﬁ’X peid or ?’P? ca Iine‘iﬁ"f a
overnight. |t idnfRuaeof foimia (Dder whkhURiNreprigntses ighowp +GH3@RgnNnuphich Rs

saturated K2C03 sol I 0 d cte with AcOEt, the organic phase is
washed with sathi SPéfeé{'ffk%o@ ?@?Yfﬁ‘f Yind with saturated NaCl sol ution and

dri ed over Na2S04 Hrectonipeusdd efdformils (E\thlpsocr‘taaiecﬂ wagbe svisequantly FRearafed from
residue is tak up, | P e i3 &
W th suction. %ﬁle slr‘%el#t\{/bes%T‘:Eflfmﬁ %Ip%ﬁﬁglg%geg tg&taﬁ I{l&hg&d for éﬁ%@ée&
N-[ 1- Befzyl - 4- [cays(talﬂzanomr@mnmgr genyl ] - 4- pi per| dyl ] acet am de. An icebath
is used to cool 60ryd oo o‘ﬁﬁ&‘§EPfdrﬁ’ahﬁad(Iﬁﬁﬁ@%bta%eﬂOArélﬁdoq)ﬁed)fn £he farmlof theefree
conmpound obt ai ned in the preceding step.in 120 m of acetonitrile is added
dropwi se, 35 dLh%Sﬁgrmltth%V% %?Sﬂ‘tqée%f the reaction nediumis kept
bel ow 30C and the Thexédmigouh8s bEfdrmulal (a3 i prepaed b redctihg a piperidig ddrivative he
tenperature is aijatj Weld to 22 return to AT. The reaction mxture is
poured onto i ce”’ 3™ &nder ed al kal i ne Ry addi tion of concentrated NaCH
solution and the precipitate forned i 1solated with suction. The
precipitate is dissolved in DCM rganl c phase is washed with water and
dried over Na2S04 and the sol VR ¢vaporat ed under vacuum This gives
9.7 g 5 of the expected product f recNpst al(fvgation from
acetonitrile. C 1-Benzyl-4-[3-(trifl f yl ) phenyl ] - 4- pi peri di neam ne.
25
in which Ry, Ry and R3 are as defined for a compound of formula (I) with a

compound of formula

Hal-C-CH,-Hal (V)

in which Hal and Hal’ represent each independently a halogen atom, preferably
30 chlorine or bromine. The reaction is carried out in the presence of a base such as
triethylamine, N,N-diisopropylethylamine or N-methylmorpholine in a solvent such as




A mxture of 9.6 g of the conmpound obtained in the preceding step, 250 ni
of concentrated HO solution and 250 ml of water is heated at 150C
overnight. Half of the reaction mxture ild concentrated under vacuum the
resulting acidi c aqueous phase 10 is rendered al kaline by addition of
concentrated NaOH solution and extracted with DCM the organic phase is
dried over Na2S04 and the s ive t is eva O@e .under vacuum S s%ilve
8.1 g of the e erapehiapey rhjorolgrm, fetrallydieiugan, diqxang gr a gyixture of these solvents
1- Benzyl - N, N- diag@ahy tendpelaturetbeivided O°Orimd he gnifiemytethpetataigoer i di neani ne. A

m xture of 8.1 ¢ t he conpou obt ai in.the cedi stiep f
a 15 37% sol ution ?06?9%'1%5%rﬂ?gfgnpﬁﬁvﬁﬁ’grargrpdeqaﬁg‘{ﬂ%yoﬁeaé%& ?h% %%nﬁ%o‘rhlnﬁm %@0
m of THF is adomuda (IV) witr 4 canpowmdebf fdrmiila wi t h 50 g of sodi um

tri acet oxyborohydride and the m xt@Qre is left with stirnng at AT overnight.
200 M of MeOH are added and the eraction m xture is heated at 70C for 1
hour and concentrated under vacHamc-(TH?Ct}gsiIajue i gvhaken up with 1IN NaOH
sol uti o® and extracted with DCM the ofganic 20 phase is washed with water
and dried over ihNa2SgvHalnahdtHia’ srslas elafinédsabwye podertthel operating canditipns mrmtigned
gives 8.7 g of atb§§ expected product in the formof an oil which solidifies.
E) N,N-D nmethyl-4-1T3-(trifluoronethyl )fphenylh—4-pi E)eri di neam ne. A m xture
of 8.2 g of the ¢ ariyl thsheempreunds of oy dHelpn ld) ieppecively gfe prsp i um
formate and 2 g-e&ftin%q%%b{lﬁ&ib%hﬁﬂ]acar bon in 100 mM of MeOHis left with
stirring at AT for hour. The catalygt is filtered off and the filtrate is
concentrated under vacuum The resigdge 'is taken up with saturated K2003
solution and extracted with AcOE gani ¢ phase is dried over Na2S04
and the solvent is evaporated undg m \This gives 4.8 g of the
expected product. 30 Preparation I3 (IVa)
4-[3-(Trifluoromethyl)phenyl]-4-pipgd’di N
(1Va), dc: R1L = 3-CF3; R2 = H A) ,
2- (2, 2- Di et hoxyietwhi¢h R4 and Bperhasgefimed for(a eampaynd of farmpla Ghwith ajosmpanehet r |
le. A mxture (g e(p:;’rﬁlt hEw id édekRindtdndfiods §s Of
sodium 3 S am ggn?%ag(\),ggﬂ?v%frb{ﬂgﬁne iiaélt%dfat W %tﬁ(ﬂg fhlr&?eit(?]ﬂglratn%AT for 5
mnutes, 66 m #PV®ronoacet al dehyde di ethyl acetal are added and the

m xture i s then hepea®nifouf@Cof fofmula (V) 38 (Vl)hesiilable cofntedcialytarakeaviuoder
vacuum__the residue is wgﬁ%n up i ter and extracted with ether, the

or gani d5phase %€ BrePagd OWB?S‘?SQ,O nd the solvent is evaporated under
vacuum The resi dukhd compouad®bd Geramie A0 rars bl diablegeimmdercillyt arrage wigpared by

DCM AcCOEt (100/:5; v/ V) . m.xture. i i 2 t X edo p U 5
B) 4- Oxo- 2-(2-&“8&%‘91)651l°9§ St s F‘%%o‘?%@?%ﬁ‘) %‘h@?&ﬂ flrfi X933, 516, PLAss,
m xture of 23. 9. Yl Chem.,dOABRING)oTH6aT42e Ehem. Phamp FadledifNy, 33 &), 733833004
of formc aci d_Te?rahéérBI\}\ﬁe&ﬂs§f99'8nﬁ 639-6286r [P 9feR129 VGt er i s added to
the reaction mXxture, ichis then extracted with AcOEt, the organic ‘gh se
is wash¥d with watkar exaapls @ rompoyndaidonmula (HDily ATeRATEd i TEFLIHS & CORPLEBA Ohnd
the solvent is Ryawarated 10 under vacuum This gives 16 g of the expected
product, which is used immediately igygthggfollow ng step. Q)

1-Benzyl -4-[3-(trifluoronethyl) §gyl]2-4-p%$ i di arbonitrile

hydrochl oride. A m xture of 16 gh' &%Mm bt’ai ned in the preceding
step, 6.25 m of benzylam ne, 48.6 é P 1 um triacet oxyborohydride and 5
drops of acetic acid in 15 150 ml of DCMis left with stirring at AT

overni ght. Subsequently 40 ml of MeCH are added dropwi se and the m xture is
then heated at BO®hiflop igandefined forea casapaundrof formula @) iand ¥ Frpsesentgthydrogap F
vacuumasad he resjioye, . t i peﬁlgﬁ, organi ¢ phase i s washed
with 1020% NaHCDSAIggﬁ,a%ti%%tﬁ%a %%Mﬁghwv?/g?ler andffgﬁr?gl(% over Na2S04 and the
solvent is evaporated under vacuum THERasi dubVHR t aken up in a 20

saturated sol utinGphiel R asdfFinkd fétah@impadiad bhRrpuRQDRindH répmeszrd ailmlogen
i solated with suction %;@%;bl?’i've 18 of. 1.he expected product. D)

) f
4-[3- (Tri f1 uor PR nﬁg’gﬁ%fém%d%fh Y bonitrile hydrochloride. A
m xture of 2 g of the conpound obtained in the preceding step and 0.2 g of
10% pal | adi um on carbon in 30 mM of MeOH is hydrogenated at AT at
at nospheric 25 pressure for 3 hours. The catalyst is filtered off on Celite
and the filtrate is concentrated under vacuum This gives 1.5 g of the
expected product. This conpound can al so be prepared by followi ng the three
steps below. A ) tent-Butyl bis(2-chloroethyl)carbamate. A m xture of 106 g
of N, N-bi s(2-chl oroet hyl)am ne hydrochloride and 130 g of 30 di-tert-butyl
di carbonate in 1 500 mMl of DCMis adm xed dropw se over 1 hour 30 m nutes
at AT with 83 m of triethylamne, then left with stirring at AT overnight.
The reaction mxture is washed with water and the organic phase is dried

1 N SNrN A T o T

dr bonitril e hydrochl ori de.




r'. 24 B') tert-Butyl 4-cyano-4-[3-(trifluoronethyl)phenyl]-1-piperidine

car boxyl ate. A suspension of 56 g of sodium hydride at a concentration of
60% in oil in 750 mM of DVMBSO and 250 ml of5 THF i s adm xed dropw se under an
i pert atnosphere and at AT with a solution of 120 g of
3-(trifluoronethyl)phenylacetonitrile in 250 mMl 5 of DVMSO and then, slowy
with a solution of |50 g of the conmpound obtained in the precedi ng st in
250 ml of DMSO andn’f?efﬁfl“’g@nd% castied QP AhepEsengs,ar 3 s&‘%eﬁgﬁq%?%t‘w‘é‘ E‘Sﬁg‘%f“{ed

into an ice/ H2Gugh Msuémarﬁildpﬁ?phﬁacdleﬁh-w&ﬂbleh&b@cﬁmtrﬂélﬁ)rotrog&ﬂe Cat phaapérsture

washed with water and t h, sat ur ted sol [ied.over S
and the sol ventbelt‘geeé’vgés%ﬁﬁq ‘fﬁ‘b’rﬁ ﬁfh gflﬁué&’eél L7 %enﬁst‘gg%raapﬁed
on silica gel, stlcedufromgongahic Eﬁbﬁ asnch tabedusupltopyhtlwmmc QFt fr()@Ohlit@h mﬂ‘ab

t Thi
S T SRl e A S ) 00 SR kg 0
hydr ochl ori de. rﬁaq’nomlmamgql outnBing apfexcess of u@épﬁfmlq Wll)héfhf)re@efem ng

step, 500 m ofpa, g]'é‘? %@lc'dfrle‘arblﬂfwﬂﬂ%t b(ﬁv&ft hé’dﬂﬂ RO nifktuff of\Rfpousdd EVIT)
with stirring at ‘Al

hours. The cr Sta||°:§P ]1% (cejuct formed is
isolated with s@é‘t(véﬂ) ﬁﬁﬁnﬂ‘?@%‘ﬂes of tiresorgen,fdfroms 140°6¢ 10 80 ey pect ed product ,
mp. = 259C. PrepawakicQp ﬂopﬂake%exBlW Yépresents an N-protective group, it is eliminated by

%40[:2 ({I[Qrzl f_I uoromatf}}/ %5 rﬁél!d' pi $er| JRmath Lsar hanat ueia(ﬁll)v) R1 =

1- Benzyl - 4- [3 (trlmmnmmhhybﬁﬁimanw(]vm qmqﬁefomm;la [ViED)raré &nowie or Arerpirgpaned
of15gofth ained in step C of preparation 1.4, 0.15 of
Raney ni ckel f@%%gmggieous anmoni apl n 20 pm gf MeQH i s hydrogengt ed
at AT under at nnspTi@r cqupm@ds&'f dorpuidz (T\Qhare avpidable camiperciplly, farg keowy ofare
and the filtr at@. ba?e&g &BOWh 3h&RodsNGIBh a¥ A4H Beschibed i0EPEG4 14 561, EPOD 6731928
expect ed produc tert-Butyl

[1- benz) - 4- [ 3- ?&Wﬂ‘?@ et hyl ) phenyl | - 4- pi peri dyl | net hyl car bamate. A

m xture of 1.45 g THe &diﬁpdiﬂ&@@ﬂﬂﬁnﬁl& dvpase gefnetzh@ meparedhmg fatre jn shith2Beyr

of AcCEt is heated to t ar t

the nmixture is ¥fd Otﬁgﬁ‘?% the mrn%\gf’rhﬁtofrbpﬁ% eﬁ@tné % %) %{E%Cogoc%e?ro@?ﬁﬂ'&ﬁ‘@
is adm xed wi t hcongionndsoffoentla {E\ ettemsdivesAcOlitainedhe organl c phase is dried
over Na2S04 and t t, u 6
g of the expecte dh]glrpsa% \{1?59 C%o%g&b%gx&é?@&?ﬁﬁ?ﬁ\"ﬂﬂ%hlé@ﬁy FopreSBits a PriifpS-OR S
[4-[3-(20ifl uormmldyRsmﬁmq/pr]eparecé)bmapa% Imengagerazgnssinmy derivativa oftformaula
1.8 g of the conpound obtained in thi preceding step and 0.18 g of 10%

pal | adi um on carbon in 20 m of MeQH_ s hydrogenated at AT at atnospheric

pressure overni ght. The catal yst i tered off and the filtrate is
concentrated under 35 vacuum Thi ag of e expected product in
the formof an oil. 25 Prepar g§

4-13-(Trifluoronethyl)phenyl]-4-piperi d| necar boxam de. (IV): RL = 3-CF3; R2

i E R3| =4 E:??W('Ql wl}ﬁll\.h R and Ry are ash defined for a compound of formula (I) and Hal represents a
enzy ri fl uoronet en er| ecar.noxami

of 5 g of the c rﬂioerPQF‘%ﬁg ioFP ré't‘%pwég&f glﬁgpﬁep foze aéBIAn?r? A%H oS

tol uene, 30 ni ditth§Dehedt2etsablydtdforan a8 tamhpendtud (ks wizedtths anbichbiemparate Bng

of ali qﬁ)t 336 x(etﬂﬁk?e aﬁér%ﬁ}eh%ltm% ym chloride) is heated at 100C for 48

hour s. is concentr er vacuum the residue is taken up in water
and extracted w t hTIBOMgandraagnesium derjyatives offormula (%)ere mrepsBUbY, sepveptional

sol vent is evap C e dHethk Sart NrOBIHRT CaREPEndn
silica gel H, e@ﬁ?‘:"ﬁg %ag%g% H}”ﬂxe ]pQrs-B'ﬁ Sl&ﬁ;éd v/ vt) maxture Thi s %?vrés % 5

g of the expect’é@ioﬁnéﬁdél@nv@)ws

4f[§h(Trl fl uorgnetm&ﬁt bis 6fmrﬁﬁladgvmapwnm 4 geg tﬁenfbmpumgsafffanﬁll lg
0 e gonpoun ain epr edi ng,st an iym
on carb%(ﬁ in 30 Wﬂ‘é% R3 Ay diBteriAt p&ﬁ {ﬁ%eé? K%%ﬂ(}fgﬁl 3
2 (r) ﬁi: ﬁ [ faz g (r]I alﬁgmpcsgékyﬂmbm ,akgspectivelyf i dre epleﬂa‘rgg f byarah taﬁellaftloht m;1 agylagion
Preparation 1. 7" 9tf°§1-’ f#ﬁlggt Vggjl’ o¥r§1 ﬁ%%)s éﬁ%cny iﬂl& pI foogerﬁlg nglﬁjﬂa{l?%q %e%rt:

2-CF3;, RR = H R3=-CH



20 A) 1-Benzyl-4-[2-(trifluoromethyl)phenyl]-4-piperidinol. A mxture of
.52 g of magnesiumin 25 m of THF is admi xed dropwi se over 20 m nutes

with a solution of 14.2S g of 1-brono-2-(16rifl uoromethyl)benzene in 15 m
of THF and the m xture is heated at reflux for 30 mnutes. After it has

cooled on an ice bath, it is adm xed slowy with a solution of 10 g of

1- benzyl - 4p|per|d|none|n 25 30 M. of THF an Ief rrin at AT for
3 hours. The reacfflhéﬁoﬂ*m‘ﬂ‘lﬂsé’ff%mﬂ%ﬁ?% 1 Mthye M@‘Qﬁﬁ‘@blﬁ”ﬁ Aeethie
chl ﬁr :j de Sﬁl ut igedupadid tiexhitragére o bh thCIBErdihe may(][fhkfgbda ®igemnieactipinasye thear e
washed wi th wat er.

d th | t
under vacuum FREC} Qg a&ﬁgnﬂg’yedﬁr%}rﬁ?lggr 5’5&1881 gﬁ S‘f Veg’ rg%ﬁ% q}é‘f%?ﬁﬁ&%ﬁdﬁ
DCM AcOEt ( 70/ Foxmuld ¢)V)ninxvhiclke R3Thi-NHEIOEHE 3 by 3hey methodndesergedcindeP- 9674 561.

d l.
21[ Ot ﬁgt E%)oﬁn[ Vi (%Iigélg %Oar Q&Tﬁg;x&bi%h&g&hln & meﬂeﬁsh&“tﬂgdre dte rfhé(tcb'ﬁlgoﬂ{éisl“%f?n g

on carbon in l@d6rnmla (iN)mmhlqthmdeBgBmam é’éilcétR@E@MnHe %1%“:?8@6?1 gscebed in
pressure over “'@26 671928 6°0) Y5378 Lkl Rprofdre ﬂﬂ:dcotrﬁ}ﬁ)ufldd &f RiAuiagTBFin

concentrat ed under vacuum 1S gl Vves

. f th duct
fol | owing recr ydteh Rp ZMWF‘&YH‘?%%@PW@’FE7 9@%@6&@@52‘?5&#&0 "

? [2) (trifluor omwlaoﬂwad oﬂfdmw (V)riaoalibio R4 =i INRJGAR@ i wdrichdBg is a
| Va), HC :

tent - BL}pyI 4- cyéﬁéquﬁfﬁgy]( OF Flsp gér o sGPIBHaRy 112 £ 15&%% “GHaNR IR 3 Vil which o

A suspensi on ofR{$ ad® | srepiesent kydrindepeaderdlycdnsleogenar a(ﬂﬁ1fﬁ4)ﬂl§% pheléﬁ R3Fn

125 m of DVSO F A =

sol uti oﬁ of 20 éﬂp@ﬁ%‘%{%}l{ﬂRﬁo ts%?ﬁdrﬂpﬁeny%ﬁg&%x?%b%yl -BéV"'eIsQ fR3DI\/BO

and then, sl ow-CONRidR1g ag@pmpar@dbmﬁheztse@%s desprébedd 2d8%i ned in step

A of preparation &cémb&mﬁ%mnﬂdla@@%mﬂk a)im”?;l shaaileech Ry, 603G or
b

24 hours. The reaction mxture is pour
ext ractléd wi t h =HHaPprepared fom dhs E‘)“HP%@ gﬂ"“%&“@?ﬁé‘g"%"'\/er

Na2S04 and t he fépﬂibf(ﬁﬂ ounacﬂ‘\f@mﬁn@(lyd under vacuum The residue is

chr omat ogr aphed on, silica eI elu Wit h nd t Do it

(70/30; v/v) nixtre® mﬁ?ugg ofitv cgmfi? Sﬁ/o)f 1 ¥% J‘D@A&%ct edIQE gké’t nﬁ%%
4-12-(Trifluor O(IEHQMI,NRQRmles]prdpqned)byl e rmcthodb(ﬂn:smheﬂeabwdrfotm g@mu@mdlofs A

m xture of 6 g tﬁnnﬁlaﬁl conpound obtained in the preceding step, 150 rri of 2N
hydrochl oric etner "a 3 20 M of MeOHis left with stirring .a

hours. 20t is concehpolapelmdnfcfeﬂmﬂaﬂ}{)rm whigh Ra 5i -6 NK1 2RaR &R WE 1?1123’?' pr
and the preci pl(tﬁ [reghd 5R13301=at(€?—0§)£1 ﬁsugt igfhp '[((l;ﬁzplmﬁs of. 3 gréip

th ted t L
e expect ed prioduct - B epar at | on o lesribed. ARouF JoR % FPBROU ©f
HCl: Rl = 3- CF3pnfRlat)H R3 = - COOCH3

4-[3-(trifl uoraﬁ@Hﬂch‘ '@ﬁﬁnﬁ’r ]Prczpafﬁdpéyu Fr@%‘

1- B | -4-[3-(trifl h d -

T xturs of S g of AGTESHEbORH Elafaamawﬁ‘&e%' TGARGR Bl R0~ b
4.25 g 25f KOH paidl Ie;§ |-n:}g0may alsb hstmylbambghgdwing fscmanﬂlag intempadiate §r 3
h | t 2 f t
oH 6.5 by addr S R8G7 “HENHEHO S hacaltidl %ﬁgsﬂé‘#s&‘“ﬂ*ﬁ%ﬁﬂ“mﬂﬁggﬁ‘fygﬁ* °
isolated with sioct SQiMeIlirS@CI@IIaB ether 98 detrahiydigfieran ?hﬁstelap%gﬂg otvrening AR fent

iXEECt etj gr E’gugﬁem f@i}aﬁxre m@ﬂ%@efihﬁah te | Mplefitilre of the solvent. The corre ondmg intermediate
enzy triflu t pheny er carho g

hydr ochl ori de. 13@r9PaFﬁ‘{<?¥|F (Vyxpg ] @WP%%@PE%W&Jhgsd%tiﬁg 37~ HaNH2 with
precedij step ahg fbfmdtt ad tetipennyt beﬂwe@ﬁlﬂdﬂmbiexitﬂﬂnpéramfe DOMG°E. heat ed at

60C for 3 hours. IS CcOo rat ed der_.vac

up in 100 m of I\/e%]—cf H’r?&“ﬂ‘ggfg g%lg\)wl})ﬂm Hﬁt a@ ﬁ?ﬁif?‘gﬁﬁ‘bdn ﬁ?lﬁ&]
vacuum gi ves 4 Rjpftogdikerexige theedtrogenduan, to rwlpch thegmttagbect;)comttm\tmazm ine,
4-[3-(trifluoro i r A
LT BB D B, RIS BB e gt st
10% pal | adi um oabocramrmcqmpogo«:bOﬁformﬂlal\@m i s hydrogenated at AT under

at mosphgy i c pressufgg é@ﬁﬁﬁ Bﬂ%nnmfaQWﬁhama{Rg& inNle{éml ”hfwlﬁﬂdR'flgle R1

Llr L)J([ng: © %Spfggéﬁgg A 0 el]igepearredv }(': lgéjaré}lng alc%m veg og form%la IIVtaS] pro Qte& on the
[4-[3-(Trifluoronethyl)phenyl]-4-piperidyl]nethyl acetate. (I1V): Rl =
3-CF3; RR = H R3 =-CH2-OCOCH3. A

1-(tert-Butyl)-4-methyl 4-[3-(trifluoronethyl)phenyl]-1, 4-piperidinedi car box
ylate. A mxture of 7 g of the conpound obtained in preparation 1.9, 5.33 g
of di-tertl1l0 butyldicarbonate and 3.5 m of triethylamne in 100 mM of DCM
is left with stirring at




AT for 2 hours. It is concentrated under vacuum the residue is taken up in
wat er and extracted with ether, the organic phase is washed with water and
dried over Na2S04 and the sol vent is evafddr at ed under vacuum This gives
9,3 g of the expected product. B) tert-Butyl

4- (hydroxynet hyl ) -4-[3-(trifluoromethyl)phenyl]-1-piperidinel5 carboxylate.
A mxture of 9.27 g of the conpound obtained in the, preceding ste 150
m of ether isDimEcRAQmM ofthe pipgndine, withihydsogen, Reroxids, iyt gerf°§ dgtfdgbo%nd
the m xture is phefduckiat Bn slkiali imdigl l@ﬁxc&ﬁlef quch 4s bading hyEl[hmde&unita pinaseriratstiere

d dwth at d NH4 th I
of - tho 111t r SFEDSEIERE AT DS Ualerry o3eniile sty TR Bpththibiy G0
over Na2S04 andor &angié,viant sdleentsagtoastobeenerider mixterguwnth Wates, g a/éesntzﬁtr@mg of
th ted tert-Butyl
¢ SCEE o, PR ORISR O A ool o B

4-[ (acetyl oxy) -1-pi perl di_necar boxyl at e

. A nmixture of 5.3hg compohedscefnforawle (H&)aarﬁ@@pmdtbf/elﬂmb@st hads sychpstheser
m of 25 triet gaééeg{iswgnlmo&% medothag\/lueﬁ Q990 egl 3293-3096.and.id JniMel Gesty!

chloride are a xture is left wth stirring overnight, during
whi ch the tenpdPaP.t2(28) 4478-8%&4 to return to AT. Ice is added to the

reaction m xture, F%\&hcdbmﬁ)uhﬁl@af wmtm wmcﬁ)@t\g =t {GH g0 ahe copipasmdsi of

gr Im?dtﬁ erexgg(zzt 02 g 21?1 v% 3 = -%I—ﬁ@?ofna%v‘ﬁlch d?erpré’s%ﬁéé%”tcf& )%118’1‘6?% 6

[4-[3-(Trifl uor(@qz(t@yllkyhhﬂmyyl] -réspchrenly,dytd mpeeraged dyeeamt akylation »aruaeylgions g
of the Conpounqﬁac?%)ﬁ“feﬁ)%ctl?el%%’ e ﬁl%ﬁ'ﬂ)d (N'I?H) @PPersln SLingd inthéain 50 m of

DCMis left wit Irn oncentrated under vacuum

the residue is takde ogplpmmds qfcferratrlel (N)éﬂ WMIQHtRlﬁ(?@mms%ll“ﬁl? REeRRRFNLs
extracted with ?&M Oéeheat&ﬁ%wx% }BASY. rédiacﬁf ae@bxﬁp'&ihdl‘dﬂ&%muw)txﬂeﬂﬁm et

is 35 evaporate er vacuum gl v of the ex d .pro uct
Prepar ddi on 1. FEPIEsepts aﬂfqum{‘?l"raftfqné( HE f’}‘wﬁ’g‘h&ﬂ tPeRerﬁ?lbg?ﬁfff otB

4-CF3; R2 = H Rhe<onigoundy)of formula (IV) in which R3 represents a (C1-C4)a1koxycarbony1
1Benzy| 4-[4-(trifluorgneth en pi-peri di T. Of
prepared by t heé'HPEPAE] q@' Ssééﬁqoggla)‘?%‘ftl 85 450 S%O%dm m&mg&) lﬂn‘ghl}: f &3
1.55 g of nmagnespresents a2Barhbxydf byl Hicthadss khawi dn e petsarb skilled in the’ art; the

1-bromo4- (trifld gxreg) mé:% gg‘ﬂéﬁﬁﬁg#w {ﬂ;l?'?éac gga%%gaurﬁpe%hﬁﬂaQVIé%xgl of

1- benzyl 4- pi peri one I he expect.e
product20 B) 4- [4sttong basacnenes By akahiemptal hatdrpmérsuah @@lpot%&SIHinxlﬂxﬂf%xl $ B3 g

of the Conpoun%%hakmﬂaé '?olﬁé}ﬁe B eﬁlc;@negglmratamknzpegat@ﬁe Béiwé&Patpakibidhum

on carbon in 50 m hydr ogénat ed 30C under at nospheric
pressure for 2 tﬁ@ﬁ?@““?ﬁ@'@ﬁtrﬁi%tﬁmpgraﬂ‘?f’% GOIHF‘Ft and the filtrate is

concentrat ed underD\y,@ng ofﬂﬂhés s\/eﬁp&gzﬂ igg e tdmpamde of ddrmpuladDcbr of the
foll owi ng recrystal zatl S 0

(4G o opherier bt s ton i LRty SPRLTIARR 0! fry e gy
4-Cl; R5 = H Aynd/or desirable to protect the sensitive or reactive functional groups, such as th

o R GOMSTEA  E mam

of 4 4 g of sodf rum’hydr tion oi |
THF i s adni xed ¢ompérded: Bhis Aprowcthm may1 bey cafried- e BYIBS wapa\‘f‘étlem tPIiOFeé“&‘hd

f20 tggnhw‘ th 1 u f sﬁlﬁf‘fﬁst H‘H)E%’ Ee@tn%é@‘n? M&E&%mﬁo)lﬁﬁﬁrb@ﬁdlﬁcs tdheﬂmﬁ@ AF.W0oC
or ours an én [ e W stir rn a
anmoni um chl or |M€O§B1’ 4 oRl eP%maRiE%dlﬁf' qqﬁg“?t%%ﬂ%l(g‘ uﬂﬁg}& QF?@“‘W%SI T ¥Wen
concent3gat ed unGfend afd PIGIM. V\Blt@}\ﬂii 1 JuhnTWiey & tSens, M%mﬂMertpaengQrplkr&se
whi ch remai ns | ext a or gani e
buffer sol uti o E‘Q‘é gg%’t(ﬁ ﬁﬁfdﬂe ge % cﬂ%t? %}g;r%i ggb\%} V@'ﬁ@,‘?%ﬁ%ﬁ\%@
Na2S04 and the mdnvq:proprfataammpmneuep;nn’.mg thammlhndS'Wﬂldl gleviewwntoghe perspr
expect ed produc ch i

p P élgﬂ}é’&‘i Clhe! St %?ae Gh ?&)b%rﬁlr{ ? Iﬁ)ehdectn t of the rest of the molecule in

4- (4- Chl or ophen 4-"piper i di necar oride. A mxture of 18
g of the conpouquesttn.ai ned in the preceding step in 100 m of MeOH and 20
M of cgncentr at edriiON.5@tddtile grdu%)s hgad et afflofiie b cGnventival Nrbmeaﬁve

reaction mxture is concentr at under vacuu resi due.is

twice in MeOH affQueswhichiapeweh knawn fe.the Hegso%gié’ﬂﬁﬁiéﬂ thg aftn §ih a\§a§@a ﬁ’r‘ﬁ‘méig’l the
gives 5.85 g of the expected product followi ng recrystallization from
acetone. Preparation 1.13 4-(3-Methyl phenyl)-4-piperidinol. 35 (1V): Rl =
3-CH3; R = H R3 =-0OH A) 1-Benzyl-4-(3-nmethyl phenyl)-4-piperidinol.




29 This conpound is prepared by the procedure described in step A of

preparation 1.7, from1l.55 g of magnesiumin 25 m of THF, a solution of 11

g of 3-bronpbtoluene in 15 M of THF and &8sol ution of 10 g of

1; benzyl - 4-pi peridone in 30 mM of THF. The product obtained is

chr omat ographed on silica gel, eluting wwth a DCM MeOH (97/3; 5 v/v)

m xture. This gives 14.5 g of {he expected product, B .

4- ( 3- Net hyl phef@i-hutexysarhonyhi nBHorepy ethony YL, ée‘gz)ybf berebydrlidengy o

obtained in thge&@mggum@lﬁgﬂﬁlpand 2 g of 10% pal | adi um on carbon in 500 m
C unde

of MeOH i s hydrogepat.ed at 25 r atnpospheri r .e for .ofThe
catalyst is fil teiﬁ?j IBan% Prd ™t ABOFY Pfé{;gasggai’oﬁg@ﬁgﬁﬂlgﬁse eu‘?\l_(%n \l&{g%lﬁgm
This gives 8.9fgmuia t(fs). &ipsctwtponndiucte WBefupazsatsymthesis |intermediates for the

4- ( 3- Met hoxyphenvl.) - 4- pj idimol. (IV): RL = 3-0CH3; R2 = H R3 =-CH A
1- Benzy$-4-(3- ﬁ%%ﬂ%&néﬁﬁgg@%hg -piperidinol. 15 This conpound is pre %re by
the procedure deséctdrdinglyh intanother odf iy @practs: itk inveption %W‘@@SSSO‘BPQ}E‘ $0
magnesi umin 2 M of THF, a solution of 12 g of 3-bronpanisole and 15 m
of THF and a solution of 10p,9 of 1-benzyl-4-piperidone in 30 mM of THF. The
product obtained is chrorayrographed on silica gel, eluting with a DCM MeCH

(97/3 to 95/5; v/iv) myp 8. This giges 13.7 g .Qf the expected product. 20
B) 4-(3- Met hoxyphens Z i

per jdimol || A rn'xtwu(w ofCHEN7 g of tgg conmpound
obtained in the precediT™ystep andNeCyqOH,) 1 @pal | adi uA-Ba ca®dn in 500
of EtOH is hydrogenated at 25

under at mospher(Cé,yr€Bgure for 48 hours. The
catalyst is filtered off ME the filtrate is concentrated under vacuum
This gives 10. §, ghpk the expected product. 25 Preparation 1.15
N-[4-[4-Chloro-3-(trifluoronethyl)phenyl]-4-piperidyl]acetam de
hydrochPoride. (181 ®&:: RL = 3-CF3; R2 = 4-C; R3 = -NHOOCH3. A)

1- Benzyl - 4-[4-chl pisor g-Z;t ri fl uoronet hyl ) phenyl ] - 4-pi peridinol. A m xture of

<2ch3 and 7. 18 m RbiBENAN B OEdL Aoriag HusFoRRRR s e, (et 3
at AT for 2 days. (Chh€4)atlacy; omifluordmetboxysragdical, ed i nto water and extract ed
wth AcOEt, an _ingo I 351% i i Af ftomt e Organi c phase is
washed with vvaterﬁ%l#é’l?%a%?ﬁ a;h t urggtl?(:?fn?\lgltcfﬁﬁg% ut%%nr}’ and dried over Na2S04
and t hd5Ssol vent i B4 espagrontstan @ramaticrgrourspleptedriemy esi due i s chr omat ogr aphed

on silica gel, eluting wt DCM 35 (9 . Vlv) mxture. This gives
14.6 g of the expected pr{oducyt.. B . N .

N-[ 1- Benzyl - 4-[ 4-chl or o- 3t ri f1 uof onptlh¥l ) h\enyl I- 4-oi peNi dyl ] acet ani de.
30 An ice bath is used to @¢ol 30 nTNOf concemwNTated 4, a solution of

7.98 g of the conpound obtained in the preceding step in 60 m of
acetonitrile is added dropw se @ a tgnperature of less than 15C and the
mxture is left with stirnn 15C f ys. The reaction m xture is
poured onto ice, rendered kalNine by addition of NaCH pellets and
extracted with AcOEt, the YQrga ph is/Hr’i ed over Na2S04 and the
solvent is evaporated under~vauumto g an inpure solid (7.86 g). The

residue is chropatogyaphed.on silica gel |yt ng Wi gECIX{ b3 40
95/5; v/iv) m xttﬂges.agﬁ'ﬁ?%m f‘\/&o%’.SZEelBg o‘fﬂs{lﬁseu t)%%e%rt éljicfn1 Sr oduc Sh?%%‘\% n)g
recrystal | i zat isnbstftuenn sel&@dd | mdemenHentlyifromar @; hatogen =atpwg-a 9641 -Calplicy, 2

N-[ 4-[ 4- Chl or o- 3 (A INLA I WO, Eﬂpg :1.14- pi peridyl ] acetam de
hydr ochl ori de. Fi(ln(?@?fllff)gﬁoaf%g%%gao 1 dééag’o_ ound_ obt ai.ned | n tftle Hpre?edi ng
step, &0d 1.05 ig the fomG3 base 25 apjadditiomenlf wath) asracidyiand in fheform of 2Hygipts gf
15 mnutes, then gagted With an ice bath, adm xed dropwise with a solution
of 1.2 m of 1-chlogroethyl chloroformate. in 5 m of .DCM.and |eft wt .
stirring at 4C forThe fejifvwang pexa I HgﬁcgbiSthﬁrwﬂBﬁf?m?ns o ‘fetrt@}ne(foglff)_ ‘,J&Eshén
filtrate i s congenidamicositiihdanvention UDhesé beaniglss ate @ot BmitativenandpmémlyNtaytrash d

t he solvent is evaporated und vacyum he resj ' '

of MeOH and heéﬁ%ﬂ eé?n%r“é‘fq“ﬁﬂn'f nfén%r?f%?ﬁtg C%}@L&lﬁg °Jé"'§1‘f§}§{r§"t% r}Ffsép}ad\l/\{g%%r S%ﬂy
under \cuum TihiEabl Medow, whigh éllustiates ¢hepehenachl strocturss andyhe physicsl prpperties

4- (acetyl am no) -4-[ 4- chl - i ) phenyl ] - 1- pi peri di ne20

car boxyl at e. AOﬁg%ércegggﬁ%s%cé&g‘“ngttﬁggegggrr%%%hd obtained in the precedi ng
step, 1.9 mM of DI PEA and 1.64 g of di-tert-butyl dicarbonate in 20 m of
DCMis left with stirring at AT for 2 hours. The m xture is concentrated
under vacuum and the residue is chronatographed on silica gel, eluting with
a DCM MeOH (98/2; v/v) mxture. This 25 gives 1.4 g of the expected
product. E) N-[4-[4-chloro-3-(trifluoronethyl)phenyl]-4-piperidyl]acetam de
hydrochl ori de. A suspension of 1.4 g of the conpound obtained in the
preceding step in 20 m of dioxane is adm xed with 4 ml of 2N hydrochloric
ether solution and left with stirnng at AT for 2 hours. The reaction

) o B - ”~ T




35, This conpound is prepared by the procedure described in step A of
preparation 1.7, from2 g of magnesiumin 25 m of THF, a solution of 20 g
of 1-brono 31 3-(trifluoronethoxy)benzele in 15 m of THF and a sol ution
of 13 g of 1-benzyl 4-piperidone in 30 mM of THF. The hydrochl oride of the
product obtained is formed in 2N hydrochloric ether solution. This gives
24.4 g of the expected product. B) . . )
4-13-(trifluor onetlﬁébﬁll?rﬁﬂ%rﬁg’/‘?’]s-aﬂgb? hersxamplss the QHowMeAPPrryiatignsarguiedir ¢ of
24 g of the conpouikkroditthiyn&tled N t he preceding step, 16 g of ammoni um
formate and 2 g of. 10%)61??“ adi um@n carbon in SO0 mM of MeOH is left with
stirnng at AT for 13 H }1sopﬁ%pyé§ S’fyst is filtered off and the filtrate is
concent r at ed underDMs€uuimethjlsuiphokiige i s taken up with saturated K2C03

sol utionr and extr it {2 organi ¢ phase is washed with

sat ur at gd NaCl soﬁwgﬁgﬁgﬁ%ggé% gs/er Na2S04 and the solvent is
evapor at ed under vHdEusiralpeofuessi due i s taken up with 2N hydrochloric ether
solution and the phesf:RHidnddrBmb@aped is isolated with suction. This gives
6.2 g of the expected product, mp. = 145-146C. Preparation 1.17

tert-Butyl met hyl AcOET: ethyl acetate

[[4-[3-(trifluoronplEHRA:)dikestypyipthpRidiae n- 4- yl ] met hyl [ carbamate. 15 (1V): RL

= 3-CF3;, R2 = H, = - 2NCH3-%CII]CH3)3 A)
N, N- Bi s{®- chl or oe?ﬁ@/})tﬂgﬁ%ﬂ(‘lﬁ?ﬂgﬁé? An ice bath is used to cool a nixture of
| 50 g of N, N-bi s( ZBOR| mnaetriaysl) layiorgtrisidimethiylacring)phespbioiom® m  of benzyl

bromde in 1 000 % hen 120 m of triethylam ne are added
dropwi se and the ﬂe;(( ﬂ?e sozgp%}t% with stirnng at AT overnight. 20 The

reaction mxture iRyBQRichenrotrazal luylewytripweelifinonhrephopiiymghexaflyotopResphals i n

wat er and extract e\ &yddoBRSri¥kthBr: ©N®lutidnF h9a@RAlokic REIASE Tiekiye ethiet ed over
Na2S04 and t he sol ven? i.s evaporated under vacuum This gives 113 g of the

expect et product . - melting point

1- Benzyl - 4-[ 3- (t ri ATusheiert temberatieay| | - 4- pi peri di necarbonitrile

hydrochl ori de. A uspgn\?j on. 9 3.24 g of sodium hydride at a concentration
of 60%in oil in 25P168"ff "GP and 100 mMl of THF is adm xed dropw se
under an inert at ndBp@ehigh padommansd liguidicheonsatdgrapion of 50 g of
3-(trifluoronethyly: y td i O and the m xture is
left with stirnng lgpg%bﬁnﬁﬁgtgﬂegﬁ&b@o };t}\t/%%%%(g%nggzté4 g of the compound,
obt ai ned i n the prBeersolptionadl =r2: selgtipn ob16.66BONKHIQN 28d dé2I8 LA v er
1 hour and the m X§4&1frd SFbREL W th stirring at AT overnight. An ice/water

30 m xture is added, the systemis extragte ith ether, th r i hase
is dried over Na2sbie Bipten %)éggqﬂc\;@mnapge &ﬂaﬂ% RRFCEh AL reﬁ%@ﬁ%ﬁ? a%@ﬂqz mn
residue is tak ?DMBD48-HEL ukir3Qfe dmlvtlsxb-dgqfealfaﬁdferem. Eléescﬂtemi'ca shit 15 ané aa)kpresse%I
stirnng at AT for our.s. a Crys i ne produc | s.ol

with enct on T netS gL gl R Sehy' T StsR otssR e $fre Bl I otows! SURIES
[ 1- Benz24 - 4- [ 3- b brdadwsimgletpd hdduppstesdy splitddopbletrti tipldtnsst split anplate 9; quadrgiletzo
g of the C0”poU{ﬁﬂeé?QB@%?%&&S‘I{%@@OIH?EQ;%{:%lﬁﬁl@tp are dissolved in 10% NaCOH

W et her

sol ution and extracte e organic _phase is dried over Na2S04
and the sol vent i sTesMHk snesta gonfirm thg stiucrres REths,comPOINdsi n t he form of t he

free base, is takefhdiBothPourid® abtor@ing8@ht dMénidbn Ate &falyd9d0b3LERIN/ MR Iid
solution, 3 g of Raney 5 n: ﬁkg[ﬁgare added and tths temis hydrogenated at

AT under at nospHEPRatograph SR RS SPeatOmELRY, N85 filtered off and
the filsoate i s coReetherohpdundide cherkcisunadelihat thedr tiass spectralke Pbtamedninwhe er

and extracted wi th.Ac t he_or i hase._ | rj.ad r t he
201 vent s evapBi Ereaay aRUE PSR RuaBoll iR et ictaiis
product. 10 D) The mass spectra of the compounds according to the invention generally have as
[[1-Benzyl -4-[3 Ry REL, +4-pi peridyl]nmethyl]formam de. A

m xture of 27 gﬂ%irblta%ée&%g ouﬁ%k%lg{]%?ﬁ\gg in the preceding step and 300 m
of ethyl formate iBREBARAGIONSstirring at AT overnight, then heated at 60C
for 6 hepurs and | eftpy 'éﬁﬁq%%iof&bxﬂgoﬁdsAiffcfrﬁhlaféftr‘gaﬂdqwé)_t is concentrated
under vacuum the residue is taken up with 10% HO solution, the acidic
aqueous phase is WRESR¥AUOR L ether, ice is 15 added and the mixture is
rendered al kaline by addition of 10% NaOH sol ution and extracted with

et her, the organic phase is dried over Na2S04 and the solvent is evaporated
under vacuum The residue is chromatographed on silica gel H eluting with
DCM and then with a DCM MeOH (1 00/4; v/v) mxture. This gives 20 g of the




expected product. 20 E)

[[1- Benzyl - 4-[3- (trifl uoronethyl)phenyl]-4-piperidyl]nmethyl]methyl anine. A
suspension of 4 g of lithiumalum niumhy€ride in 400 mM of ether is

adm xed at AT with 20 g of the conpound obtained in the preceding step and
tthen left with stirring at AT for 16 hours. Subsequently, in succession, 3
m of water, 3 m of 30% NaOH and 1 ml of water are added and the m xture
is left with stirdrBgTriflerometadpheny]-d-pipast hV‘i*fPF@PB ‘off on Celite, the
filtrate is decanypg, HOMR PEBAOFS RNE$E Rys=doHed over Na2S04 and the
;?L\éﬁg: Ilsé) ezlg%r gt_ %}zg -9—?&-(t\xl*l%lcj)yonrﬁet}-lrﬁSp%eg}llly-ﬁ-spi&e%i(fi’noqfhyﬁx%@hl%ﬁﬁg.ct ed

[ [ 1- benzyl - 4- [ 3- (tA ifiktue¢ ofE8D gl dfomapndsiund -ipi2680 imdydf] FEF Hy Ieated H | Wk badat e

. 30 A nixture qf .1 ..0f,the.co j i he i d
0.0 g ob a1 ertmixr Fief 52 b A APRRABRGL BRI BES-thotnb BXCARREHLAI S AR
at AT for 1 hou330wdtefrTHE and dtea, slowinewitle she: fegrpindex ofithe saliioanso & topuns
extracted with | antd%b%r%qeq}hgmamaﬁ rffxdst 6 TOHE andla@ R84at 28t With Seitritent

i s evaporated undér vacuu resydue 1 s _chromatographed on silic el, H

eluting with a fockhms-Sybsearently g/selution,of dP@Q g@g%ﬂﬁg‘%?‘g‘pv@gn‘%‘f"ﬁe Blf?zt(%eml

FX pFCt ?d p][ FdUQ}f-TI-ﬁ%] is][ ?{dﬁd Bkblbvyﬂr BRd el mixture isI heatedhatlreﬂux for 2 hours. After cooling

4-13-(trifluoronet phen i peridin-4-y .

mxt ur Aot 21 gock ke BOuPYBIBa: kitegue s o iencd A EGEEERbiEon of L7 g I

10% pal | adi um ofnBakieN chlbriddGn 700 inl MO ates dnyddthe gwixduredis deft Avithy ftiging at

at nospheric pressuyre for,,12 hours. . catal | i ; oliEof
# afoé & s, NS del DGR Si3hnik %%%éégfse\{'fsﬂe@fwfltham 0

filtrate is conte rrvacuum Thi's gives _of .the ex ecﬁeﬁ) 1
product. 5 Prepaatatangrtht sdlgent-i§ vaphtatedopidenyacpum Fhe sssidvie e REFHBA R 714%™

hydrochl oride. (d ﬁ?& a ﬁoﬁf 2_‘1()%52L HCRZasint$00A of propan-2-ol is added slowly, the
tert-Butyl -4-(3-ceh or ophenyl ) - 4-cyanpopi per i di.ne- 1- car boxyl at e [ on
of 15.85% of sd@mpesahiyebeids kept helown o riBg, PHEST IS5, Bti“ifmﬁr?é&%&%gg‘%

of DVBO i s adni xfdneeRBMsSBrméd A€ isolted with sictiont Th onystalserre takien bp én 3¢00ml on
of 30 g of 3-chl orophenyl acetqnitri.l.e in 2 T j

sol ution of 45.@fﬁhé§fanaeaﬁ?mua@9tﬁ B’Ylb“( ?Cgﬂ?'glr%gglghﬁty%gg%%{ngétﬁgsﬁ%t %‘%&ﬁ? n%(%
DVBO and i s heafoigwalg 66 stallizatiorgfrtom afirepanc2:ol/E6PH (703 QUrvév)imixpser ed i nto an
ice/water m xt xtra ' t e d8hdridehase is washed

w th water andu%figﬁﬂ gﬁ'éfﬁuofé&géﬁwgﬁaﬁﬁhgn&slg@y@{\t_ |ls&1él\%por ated under £
vacuum20The resi dua riixturt o6 100bg obfiecdmpeurd phainedan theapegeding Sieh ‘I‘P‘%%W 0

This gives 33 91% phﬁ&i%%‘fl&%%n% Usbistu) content) in 2910 mi of EtOH and 2910 ml of
= 4- I necar

4-(3-Chl h trile hydrochioride. i x4 f 6.7
3 of the. compoubsCBbiseeasensied AL cutdst AGrabep ot 208rit 6 pey B o

ether solution gpd vRhed t¥hceVRGH i660I8 of MeDHStantdnttg &fltrAd dmdr v&ishings sare 20
It is concentrated under vacuum the resigdue is take, [ 118§
preci pitate for fIgEREAEE YR eVGCWW'h¥§%EqS} f.15 *aﬁﬁeg g, 1@9&2'@5%9&@% ?ﬁgm _
expect egls pr oducivithretigring at @qCforPt @par 30 nomutds. Tkhe precipitate formed is isolated with
4- ( 3- met hoxyphenyl.) - 4- pi,per.i di baoni4 L r Qhéfin a204d. Vs ghttek:
RL = 3- OCH3: R251¥ctlp|r_1, X?sh%g wﬁih 336 ah ocfnétﬁér eln% &Yéﬂl \?&M’ a g
tert - Butyl 4- ( 3- it24 pokihetespsdtdd prodyainopi peri di ne- 1- car boxyl ate. This
conpound is prepar ?‘C’?Qﬁﬁw? oprocedure described in step A of preparation
odi

1.8, froml6.3 g o um hydri de at ﬁ cq{;cehlt.rat'.on of 60%in oil in 400
m of DVBO, 30 g of-Methexytijsehpropehy)RbepryiRiPeHA%0 i of THF and 47 g

of tertsputyl 30 bif)Zr¢EINCP§IRYEERPan@CE3in 100 M of DMSO. This gives
54 g of the expected Bro

4- ( 3- Met hoxyphey! fer bt Bﬁygg%Yé{%&%Pﬁ@ﬂPFWF@WSP%“&’ ! '%)'P Iipggi'dinxcar{?%)g[ylljart% of 48
g of the conmpound Qblaifiieslcdnipduind optateddh Poepetation 130 $A mbef DAMy scadakEbA ¢
ether sol ution gnd o0 Ho,0f (MO Jisnih€hhd Men abWistN Withla Dlutld of2 PR 0E di-
tert-butyl dicarbonate in 20 ml of DCM and the mixture is left with stirring at AT for
35 18 hours. Water is added to the reaction mixture, which is then extracted with DCM,

the organic phase is washed with water and a 5% KHSO4 solution and dried over




35, The precipitate forrred is isolated with suction to give 30.5 g of the
e-xpect ed product, mp. =172C ._ ., 34 Preparation 1.20

4- (Azetidin-1-yl carbonyl) 4-[3-(trifluorokthyl)phenyl]piperidine. (I~ : R
=«3-CF3 ; RZ = H; R3=-CON. A

4~ (Chl orofornyl) - 4 [ 3- (tr|fIuororrethyl)phenyl]pl peri di ne hydrochl oride. 5 A

m xture of 1 g C dobtalne n ep A of 1.9 and, 10
m of thionyl cﬁﬁzﬁ%émf e goly tlaevmwtpé unde gt BHCERGT égw thesexppsted g
concentrat ed ungedustdollewing Gecgistallidatidh fibnohn isbetiR¥hexdne tiRtupeuct, which is
used as it is

4- (Azeti din- 1- ygi B %\WB “’Hé°ﬁ‘¥ﬁ‘£34@fi§9‘(ff’ﬂeﬁyl?8?%‘r¥é]fh‘f?i%e‘&ﬁ%’ﬁ% ﬁ)%yg)aet“ di ne.
A mxture of 1.05 4 sutidneofc? gpufithel cotipaumbdbtaimed fie the predding stepeip, 1 0mR88 g
of 10 azgtidi nepgpd, &%%érr@ofglles §§é@%§%gﬁ>rﬁ&s]&drﬁt Lf mva'%algge f o

stirnng at AT overni tion I's added to react|on
m xture, which hxsdrtdﬁeat e goncgatratipnapf K0HCW ol readethe raixture s deft avithy féringAPB04

and the sol vent 4 ﬁnﬁﬁ@dosﬁesteade%es N%\é@ﬁiékl{?l loﬁ'te érSﬁﬂdEd%nH&h&Hlﬁ)&ﬁi%t@wfﬁpﬁl@d

on silica gel, eluti v/v) m.xtyre. This give
g of the expect ggnt gq@\é\fgour )reactlon mixture 1S concentrated under vacuum, th€ residue 1s

4- (Azeti di n- 1- ylaked Inprwitli WatdrSan(dt éxﬁabwar\ommmstph&nyﬂghmqﬂraseime/asmd with

m xt ure, of 0.43 he obt ai.ned.in the [eg )

10% pal }dé)ldl um oft tc?é?rh%ﬂ“%cﬁ?ivr%pﬁj ﬁhqo orlvenhﬁfaervggoerﬁ Vaﬁ%‘%l eth'fes

at nospheric pr e%gwrfﬂlajax@eae@pnodudtheﬂwﬂ)ahpfa yelow ollt er ed off and the
broduot . whi oh £ ”‘@aﬁ&f"“—?ﬁfmﬂ%ﬁ?“‘%ﬁn e’ 8 pounds of formul a
(11) Preparation 2Amixture of 2 g of the compound o tamed in the precedmg step and 5 ml of TFA

2 Chl oro-1- [4 [ (15 EﬂlfdﬂJDCMfﬁé héﬁ)ﬁhﬁ@tyﬂlglatpmefok%dmlmé heq@ibg - mixhira)is

b
m xt ur e%f 2.5 goxgpntaatfdsulec{eg |VP1“H’6‘|‘ g}?%f%ﬁ]“féggb@% Ebg@ﬁdfhr‘?eorgﬁﬂc Bhase 1§

triethylam ne iwasifddnwvithhfa BXEVINayOghsdlstidnhamd deied xeer Gﬁa@ﬁ%smdlvﬂtehscﬂveﬁﬁ i
of 2-chl oroacetyl chl or and Wi.t h | red for ch
Che-t empor ot ur eyeeOte i Ptpat ffhf bk el Petambied solcE ip BTHA ok

vacuum the resolauge-ccioma&ed up with aqueous 1IN HC sol ut| on and extracted
with AcCEt, the org%g ﬁ ge is washed with saturated NaCl solution and
dried over 30 Na2S oll the solvent is evaporated under vacuum This gives

3.1 g o20the ex pecNé‘Ji'QJm@ﬁbe" ;3mifueromethylipheayll4rpiperidipgagpng-at i on 2. 2

2- Chl oro- 1-[ 4- hydr W}ﬁ{:@ép iygqqe{t]yd nyl ] -1-pi peridyl]-1-ethanone
. (lIla): R -3-CF$ B I—g FaAmxtureong
of the conmpound®db QCH@(:] 4- (5 \b“JPQFthHP eni’llahalpfﬁd‘ﬁ‘f’ of DIPEA in 40 nl of
DCM i s adm xed dropw isebatinds aked\to \mbhalsoﬂialom oD R0 3- shiter canpdund cbthined de

d |ef h 30 h h
o o1 WU Sblothith 19 R L 483 TECh SRR Bl SR et
evapor at®d undebenzabbmxmdﬂwe regidedi Wlzopweise aind nthe ogixapheid lofi withi stiarigglat AT
eluting with a M%mt (9 Cortce éle/aféh \'iﬁd’é} ‘Va%mn:[ h{h% ﬂ:'siﬂﬁé 1§'t§kéﬁ 8b ihh&turated

expect ed product iS use reparation 2.
1-[ 4- Hydr oxy- 4- KaCQsr pelntion wdt wgna)c}yﬁlewyh] AgOBt, plbei asgpqlwzplpﬂseplénwasheﬁewﬂho

(11 b) Rl = 3- Chaduraféd K5t BSlufion @htl with da6fate@NhC1Solifiof ana &fé@'ov@r Nax$Oj e
of 5 of the corag und. ‘obt al ned in pr aratl on

triet hyI ani ne i GHEFOIVER BEVRRMRIEA uin rtY?é‘fH“%idEﬁ?(@Hy c'i?sb‘gﬁ 1§éﬁ§ﬁ“t"ﬁ 13 RyHtang
of 3-br®mmopr opi ety thechrbeipitate fomted iefisolaved with suctiongThiergivks hidug sf tituexpacted
whi ch the terrpeéra{igre is allowed to return to AT. The reaction mxture is

15 washed with UFat ed K2003 sol ution and with wat er, the organic phase
is dried over N82SUé[ldiﬂilzylhfb[%ﬁh’l\ﬂentom%hséMpmylhﬂﬂnlpadeﬂcemdgm The

residue is chromat | *ngql 5
to 97/3; v/iv) m xtg“?e '? gggﬁd\slﬂgséog%(g& O%‘@Arﬁ%ﬁt&ﬂe&é@%@Og tmq-f\/\lh(élgggo%é
used as it is. m@wlgtqb@m@ 5.1 t]g@precedlng step in 120 ml of acetomtrlle is added dropwise,
2-Chl orgs 1-[ 4- Whéch[t%e(t&m ératiid em&1yéabﬁheﬂiehlmﬂupke@rbm]wieanhamene
. (l1ta): R =3 R21€ Had ﬁ? gog‘lthe
conpound obt ai n%’él"t}“?? B ﬁa‘?"é‘i‘ SBring, %Veé‘ﬁéhti Jyrifg VB‘PCII eeﬁ‘ﬂﬂeéf‘r?l‘rﬁe‘slarq vEe ip
of DCMis adm xed dropw se and at AT with 0.3 nml of 2-chloroacetyl chloride
and left with stirring at AT for 3 hours. It is concentrated




25 under vacuum the residue is taken up with aqueous 1N HCQ sol ution and
extracted wwth AcOEt, the organic phase is washed with NaCl sol ution and
dried over Na2S04 and the solvent is evapdrated under vacuum This gives
1.2 g of the expected product, which is used as it is. Preparation 2.5 3 0
2-Chl oro-1-[4-(di methyl am no)-4-[3-(trifluoronethyl)phenyl]-1-piperidyl]1l-e
thanone. (lla): Rl = 3-CF3; R2 = H R3 :,-% )2; Hal = d 4 Adg Bﬁgg b@th
is used to cooleHMia AT eThs reacionmixhie it PBEACHP ST ABE TERIGTS BURLRT &N
1.3 and 1 m ofyddikibe dfoasentated NaAGH ndolution RalY! thiipedripitatd Fremeddsriisodaded3 with
dropwi se with 0.35 of 2:-ch]laroacetyl.c ide . | ef i jEd
during which t ﬁ‘é"tioél%a? Bfeﬁ}péta*esls gfslse‘\)(g‘ii“} @b%t(g? ﬂ&tglglcﬁ a gﬁ étgll‘%ygsghEg:(%){r’{li:tfelr‘{{!i?e at ed
under vacuum tahe drie®6verrNmiSyeandsthe xolventtie dvaporadtedharcier vacuye. dhifegives Hhase
is washed with £ ol eletagpd4 and the

m xt ur egi S eva6%?}ﬁgé{ggﬁg%éﬁaéggég%wggﬁﬁ%}%{sd@.ct?l% oei‘, t he expected
product, whi ch G)s 1tBedtyhd-[3(trifkioramethdinhenyir4 piperigineamine.

1- (2- Chl or oacet yl )x fikddind b bl 16F BERIR ORI VB edmbing Grécdimeoaed @50 il fe.
(I'te): R = 3- CFB;A érélk@relg—l'af Ig—lalf’%l: d Otlll)A\{d mﬁ')é&luré,%f 4. 8%? @Jﬁhfghe ﬂéﬁgﬁ_ﬁaxp%b
obt ai ned in pr epaseatratsd HClusolytioneand 259 mlofwatersis Jeatsfl at 1pQiG, OySipe

mhl of DCM i 3 aq}i'@% %?Qtidif RRMrSEs adﬂéeﬂiratéﬁruﬂ%et Rachum, nite bulfing hdidicaguetugphase
chlori and is left w stirri .at AT for r Q. ' is
Soed 08 the | é%&?quﬁ\g'rélgﬁlw&y atfict of Corchered Wony ?591[%9 8%‘%%%1‘#%&%5‘&@ is
washed with 109EQOthes ofgahic phasnid diicdeayeo N SNa 28d4he ol venteis yppasaied jugder
evapor ated under vac Thi j d,skfieduct

fol |l owi ng recryvsaf"éllr?'ﬂ;hg% glgﬁé ?rl %ﬁ@ﬁ%%ﬁ?&%ngdgt’q &gml%gé%ars at_li on. 2.7 15
tert-Butyl D) 1-Benzyl-N,N-dimethyl-4-[3-(trifluoromethyl)phenyl]-4-piperidineamine.

E é ( (2|- fg') or g’itcgt gl%@x&%z of é.gfg %ﬂh@@@é{ﬁ%@m@m&hméﬁ 'p_.gleédgxyg l@iﬂ?!n%dfﬁ{rﬁ
i s usedSto cool37% selutien ef formaldgkyds igqutﬂ@méaﬁfjf ariddn %58 ’Qrogp@?%f Y on
é- 5 and 6. '8t hm 1&%&% Bt ZiBiﬁhlﬂﬂ hﬂA5't0wfth irl])r g &_ng)dliﬁlﬂncﬂniaéaonfb_emhadm:ie(e_nld pi13
ropwi se Wi . : -.chl or.0ac chl ori
dur Png whi ch t HBD‘?‘{JW%?%& G’flﬁ} FaTing Iag\gti oY Sm}%f'u?on@g ok?lé(?l?‘ %rg aggéhd([: (r‘adrl](??l’zlﬁ ed
under vacuum tresctioaShiktieeiis heatkdat 0°Griferhl bauruanst eonce@aodl waden tvieeinmanbhe
extracted with : AT L 1 T i
sol ution, with RIS {Sagg,htepgg%@gégnmwﬁ Qﬁ‘gte%‘%%@%‘ﬁ%c‘?cﬁﬁﬁfi@g%“%
dried der Na2Sthaseisdwashed with wrater and dviegyess NarS@4upse theyserih!S §yaporate
residue is chr _qrﬁﬁEpgﬁc%HHﬁ‘%“hgsngi%é 893 &ethe eﬁ%é&éd‘ﬁouhéthnmm ar( 810 Amich

v/v) mxture. IS . gives 1.8 g of the expected product, which is used as it
i s. Preparat i orsofidies.

1- (2- Chl or oacetyy )NAN-D3néthil-4-[3-QridlBiomethyjphsiyyl]-4 bipdridineamineecar boxam de.
30 (Ila): R = 3-CF3;.R2 = H, .R3 = .- CONH2; |, = C,.. i . f
t he( co?ri)ound obt aic‘:ge‘al’ﬁt‘r‘fep?ge_%'grrgaf’f dhe ff’%‘pgwgiaﬁp@fg% mgx‘hg]tﬁ%%%d}%ﬁo gtﬁp ’né %gﬁplo
m of XM and Ilfinmbniam fhirmatrmdisg afli)%ephliddinpwos eatho im {1 O \of Ve @H A3 166

of 2-chlor oacet‘w&}rl] g%ffﬂ%%gu%?dfﬁz 1 Irhg\fn_t Pid Qaﬁ%y’s ik NGtedbd AFf faBl hehfldfade id 1

is concentrated esidue is taken up_in vvat&r d the
preci pitate 35 ¢aacenstatddsundepvacusen.iherresideq isoiakemup dfithetpturaig é<2g&3?e§°18%‘2 g
of the expected;r Qgueied withPAcOEL YR dr3ifie phasd s Uried over NapSOy4 and the solvent is

evaporated under vacuum. This gives 4.8 g of the expected product.

30 Preparation 1.4
4-[3-(Trifluoromethyl)phenyl]-4-piperidinecarbonitrile hydrochloride.
(IVa), HC1: R =3-CF3; Ry = H.
A) 2-(2,2-Diethoxyethyl)-4,4-diethoxy-2-[3-(triﬂuoromethyl)phenyl]butanenitrile.
A mixture of 30 g of 3-trifluoromethyl)phenylacetonitrile and 14.4 g of sodium
35 amide in 400 ml of toluene is left with stirring at AT for 5 minutes, 66 ml of
bromoacetaldehyde diethyl acetal are added and the mixture is then heated at 60°C for




Preparation 2.9

2- Chl oro- 1-[ 4- hydroxy-4-[2-(trifl uoronet hyl)phenyl]-1-piperidyl]-1-ethanone
k,g!lla): RlL =2-CF3; RR = H R3=-0O4 H#3=0C. Anice bath is used to
cpol a mxture of 1.8 g of the conpound obtained in 5 preparation 1.7 and 1
m of triethylamine in 20 mM of DCM which is then adm xed dropvvlse wth
0.65 m of 2-chl oroacetyl chloride and left with stirnng for hour , durlng
whi ch the t enpéeyhaus-eltiig ONPFNEEEd: Bngest YACHUM ther resigiiects Fage%ld’d’ebp fegterpand
reaction m Xt ureRtradtbd G¥ith etheprmerﬁrgzaﬁe@hh@der dNéd ouén N@zsemne thbaoleM and
subj ected to extract(lionvm Og[h gorg‘glr}lcq% Epéi) Wﬂs hed \f%thwater
and with 10 sat?PRATEEd RGP K5l Jhe ARvides 1scramarsRI%HAn aRtFa #6k s sl

i s evaporated widea DWAAu@Et'(l"O(BS,gJ/v)emxmxS Thiofivehz6 gxp detexdeqiedproduct. whi ch
is used 5as it

1-(2- ChI or oacet I QQ{‘)? (?t Pﬁhég Ihe(tthﬂ‘ll(}mhle fhezpyp]butgf]endmrlleecar bonitrile.
(Ilc): RL = 2-CF3; A ROxtre-Hpf 1Lfa9 g-ofthe carBpoundi obtained t§lfth2 precgding stapein Aorpbeind
obtained in pr t 1 f 5o DfeNbtich
adm xed at AT \?\ngﬂﬁ% dc?d‘ls }eﬁ @«Hﬁ' g]‘—rmr ogccse({ : %W%ﬂpdgﬁaéﬁgS%g?%ﬁ \%lpfﬂh tirring
for 30 ninutes mlpctureswleehb%ﬁhﬁm Sl‘téfiftf‘tﬁ]n‘éﬂé}i* A\P opggic hese sl antied athy waten
up with 10% HCIanSQ&htHlO%I‘&Bﬂ?@j@dl@@drﬁﬁdVdr{eﬁ erlCﬁa s@ @d%la@wemphmotased

vvashed ith water, with satfurate sol u sat rate a 20
T Ut al G rineer Vbt bR 14 & f1dhe EXksbisd el a%\“af*at el
This gives 2.3 the ﬂfllotdm&gﬁx;pect ed product. Preparation 2.11

1-(2-Chl 4- . dyl .
hoetate (11 ey Ol By R GRSk B ABb e B iIgde,
of 1 g of the corrp%mmdtlmfbpﬁllﬁ@dofi the pompanad obtairied 1ip the gregediag stepoH.25 ml of
triethyl am ne ign2{afineOhs @%’be §ocﬁﬁﬁ|tﬁgcét&c}%9roh9d33e Fhd (Sfdrgpscl@ﬁ Qdfeﬂélca@w in

chloride is added and the mXxture Is Stirrj

m nut ed> vater 539 na]d‘éfe]aCM) i k& W%éﬁf% "rhA(T GV%mng)hl S?‘ﬁ”é&l’ Al le‘bfo MePH

DCM the organidte phdsiedropwite iagd tBé’ﬁﬁxWﬁQﬁelﬁﬁéhtém@t SOTICV o] cur eViepreaeticad
under vacuum Thl |ves 0. &Id? he ex ed_ 30 rodu tg’ ara n 2 12
2- Chl or o- 1- [ 4- HYF )}SfOPﬁer’%f’ F ofREY ’I héeﬁgﬂ“? . eﬁ‘l 8‘éF %} Hone

(1la): Rl = 4rghisc pRBeds Washed with OB NaHCO3Golutin dandewitiamater smdsieldd toaer

cool t 2o af d
cool & Xt Shash aft B Sl OB APLAPSHl, o0t LB, by 3 2
0. 38 m20of 2- crﬂamraia@eowlon rif HACH @asa i ethef andithe) peacipitatenfprmgd ig lmk}?d Wlthes

during which thg fi&Mmeaf € 8 Sofftht exfRAtel &ﬁltcyrn to AT. Water is added to
the reaction mxture, sa%u{]s sgs(extract ed \%lrt he or gani C. phase is

dried over Na23d4 %Wd(ﬂﬁqﬂf@om%ﬂﬁphCEYIéﬁdﬂﬂ?r&%”é‘?fa{h‘?B@F ey, orifigi 5 gi ves

% ?éﬁl g of 1t Pz t(ex peﬁtrﬁsln@i etmf5 of wﬁl Gotnpound ©Behidd intthe prededitgasnedy aid 012 g20ﬂ.3R1
or o- r en -

200 (e = Tt paiadi lgabton g St 6 SRR ikl Y amgspdrc

pr ocedw®se descrprbssdrel forpB hpmnsaﬂihenca?alﬂzsz isf filered off on Celite® and the filtrate is

4- (4-chl orophe

2- E:hl or oace!to yl n%h): Iﬁﬁagép | dg Pgurgggliﬁgg ‘}%gllig ME%& ed%)rocﬂﬁg

1- (2- Chl or oacet y| )This qommundrcenpnleaybprepawd@yrfpm\w@gahea@mets&ms@elow lc): R =

4-4; R2 = H Heb Ry 1ﬂ?§(§-cﬁ%@aﬂﬁgafb%nmeepar ed by the pr ocedure
descrl bed in preparation d obt ai ne prntapaér ati Pn

1. 12 and 2-chl or odt &Risfure gf 696 geof hbﬂ%bla%hleﬁetéy@arsme ydrochloride'and 130 g 0
2- Chl or3g- 1- [ 4- hyideeyityt - dicarb&iaey lip esyd tht bf pDOM Ild)dd}rmledetﬁ’@mgwovérl Il &pur R

or ocedur o descr{WBHNTE HAT MRS O f o yAGHD S ch 3ol BRARE B85 ddfpien

prepar ati on 1. TFhearmcRor mintuoa de twashexh wothi ereter FPndpthe agrgamic 2hage is dried over

2-Chloro-1-[4 f 1 X
R = o oo RO i bVEEROP RS Pitoks, TRIPRUET0 8 b RTERARE Bk,
procedure descrwlmehilswe@aema ation 2.1, from 25 the conpound obt ai ned in
preparation 1.14 and 2-chl oroacetyl chloride. Preparation 2.17
2-Chloro-1-[4-[4-chloro-3-(trifluoronethyl)phenyl]-4-hydroxy-1-piperidyl]
l-ethanone. (lla): R = 3-CF3; R2 =4-d; R3 =-0H Hal = d. 30 This
conpound is prepared by the procedure described in preparation 2.1, from
4-[4-chl oro-3-(trifluoromethyl)phenyl]-4-piperidinol and 2-chl oroacetyl
chl oride. Preparation 2.18




N-[

1- (2-Chl oroacetyl)-4-[4-chloro-3-(trifluoronethyl)phenyl]-4-piperidyl]aceta
mde. 35 (lla): RL = 3-CF3; R2 = 4-C; R324 -NHCOCH3; Hal = d. 39 This
cqQnmpound i s prepared by the procedure described in preparation 2.2, from

t he conpound obtained in preparation 1.15 and 2-chl oroacetyl chloride.
Preparation 2.

2- Chl or 0- 1- [ 4- h?dr@xtyButy{ ScymarHUoridnetomsiy) ipheny)]-1-pingsidinesaghprylate. et hanon
e. 5 (l11a): Rl = 3aAQkkpensiBa of b6 B sodlﬁ?ﬁ h}'@ide-atq coﬁU@hﬁatmn@DBM inSoil in

repared b the rati,o rom t.he conmpound
obtained in preplra Pgﬁwﬁs@ 85350 B ot TEft S Gaimred o nd R L AP0
E Frl t i gut y: and T\} Aé :i%;(:omuon of 120 g of 3 (trlﬂuorci)rr];i;%)_fl)phenylacetclniltnle in dj: ri:é
chl or oacett S tri ogﬁgq)g % ¢
rret hyl car bamat e é%&#ﬁ%—g I
d. Y A sol uti oprelz(;dm,gl sgppoin Eﬁbmd:mprMﬁD abd dieated atnggilcepmratgh@nﬂle ieacanm
5 5 m of triet H.FY# e is oﬁx@d #40 aﬂhce%tl%@gl\& éyﬁﬁcfeﬁ wittP&her3tht o’x’%\nn@é phase

2-chl or oacetyl are ad e mxture i's [ef
stirring, durint wshed V‘tlﬁhewﬁ*éh'p@fi mlt@rsgnu@tewaéll|sem§entaad daied oyer Hazg04 ppd s
concentrat ed ungrsoNagtul Bvagobfted 8fded YEcuusn. TRK EsidiR ik Bhrofaly zi}ﬂhdd ox si1Ra gl

with AcOEt, the organi.g wash r and
dri e olbr’ Nazsel&tlasqulh@@&a@énm iy BEORN (a5 i Aieents o s
iS.(gS C%I of the wl)ogsfm epgfwamﬁrodﬁt,ambmmml&galna& 72-73°C. (110): R
-(2- or oacet QrQ <] : c): =
a: R AR B B AR kSR B bl
described in pr epaAamxanreZ)fl,ngrqfrthQ h@nwnpmbmn@bmdhﬂewwdmgrmpaﬁ?ﬁmbﬁfa
1.18 and 2-chl Oﬁﬁ%?tzdg ilif héD r af hPBf %ﬁg@Hzé left with stlmng at AT folgil

1- (2 Chl oroacet oxy eny p| peridi necar bonit r| )
= 3- OCHB® = 01% @ysta diisisplaiadawidh sespioped ;siﬂséeﬁlaﬁ élves

descrl bed |n prepgrogmecaipgctédplfoag@ﬂﬁ, he=c3gpound obtained in preparation
1.19 and 2-chloro i r|de Preparatlon 2.23 30
Fotis

4- (Azetidin-1-ylca (2-chl oroacetyl)-4-[3-(trifluoronethyl)phenyl]
pi peridine. (lla) terBButyl BImBF@nﬂud?Zmethlyﬂ)ph@I]zt p@éhﬂ&l]lmf;thﬁahrbamﬁle Thi s

he: compound obt ai (00 Kh-prebknSa | 3k ke o0 R BRELCy | Chrort der 40
3. Prep20 at i onsA)f [lcBerqmyliAds- (trfﬂlfommcthml)ﬁhenyl)] 4-p1per1dyl]methylam1ne
A mixture of 1.5 g of the compound obtained in step C of preparation 1.4, 0.15 g
of Raney® nickel and 5 ml of aqueous ammonia in 20 ml of MeOH is hydrogenated
at AT under atmospheric pressure overnight. The catalyst is filtered off and the filtrate
is concentrated under vacuum. This gives 1.45 g of the expected product.
25 B) tert-Butyl [1-benzyl-4-[3-(trifluoromethyl)phenyl]-4-piperidylJmethylcarbamate.
A mixture of 1.45 g of the compound obtained in the preceding step and 20 ml of
AcOEt is heated to 40°C, 0.9 g of di-tert-butyl dicarbonate is added and the mixture is
then heated at reflux for 30 minutes. After cooling to AT it is admixed with water and
extracted with AcOEt, the organic phase is dried over NapSO4 and the solvent is
30 evaporated under vacuum. This gives 1.86 g of the expected product.
C) tert-Butyl [4-[3-(trifluoromethyl)phenyl]-4-piperidyljmethylcarbamate.
A mixture of 1.8 g of the compound obtained in the preceding step and 0.18 g of
10% palladium on carbon in 20 ml of MeOH is hydrogenated at AT at atmospheric
pressure overnight. The catalyst is filtered off and the filtrate is concentrated under

35 vacuum. This gives 1.3 g of the expected product in the form of an oil.



Preparation 3.1 1-(2-Pyrazinyl)piperazine. (~~p=1~R4=~NNS5A

m xture of 3 g of piperazine, 1.04 m of 2-chloropyrazine and |I.85 g of
K2Q03 in 100 mM of EtOH is heated at refl2x for 48 hours. The reaction
m,xture i s concentrated under vacuum the residue is taken up in water, the
systemis rendered alkaline to pH = 10 by addition of 10% NaOH and subj -
ected to extraction with chloroform the organic phase is washed with water
and dried over Na2®wparatien 1he 10 sol vent is evaporated under vacuum This

gives 1.8 g of the4-‘§3<—?ﬁ€ﬁ1€t@oﬂéth9l}ﬁﬁenfyﬂu QWeﬂ&né&@EMéhﬂ&é i zation from
hexane. Preparatloa géf% bé Pﬁzezldﬁ)é%d_ e. (~~p-1~Ra-/ N 15
This conpound is p Y bﬂ3 F3; CI’I bed i n Tetrahedron

Let ':1 e& S, %;398, d&? 1-Berzyd20[3- dﬂiﬂm&bmbtlﬂl)pﬁen&l]%-pi(beﬁ’ﬂmedmlzdmmidq)yri dazi ne
trihydro oride 11T

tent > Butyl 4. (6- el BrBids SF b i Formnoupd Sbfaiicd i SEC r Peparation 14, 30 ml of
1 3.52 g of tert tobueny) 30 mpiqie304z iHpEn stlotign, a30aml 06 38% IjaQH solution and 0.5 g of
3, 6-di chl OrOpyrhlﬂﬁl%k §§6 ﬁtﬂgctgﬁné[ﬁ)ylglfrm{oﬁﬁ\ﬁﬁ RiloRAE e)&h@ Hefted 30 168°COfor B.8*?i%ﬁ“ﬁhs' S

heated at refl uX I'S concentrat under vacuum and

residue is chropencetfraigshansies Haaun, ¢he 1gaidue 1) tekanrp wwera?néovm@&t“ S%‘FM@
:/i Vi) sm ét U[ Zr . T%S?’;%é gP{a%é rlsllgréézlil ﬂxfer S©4 %ﬁttﬁéjsdl{égggﬁéva Bhtddurider uaﬁdmaif
10,57 Bl the cOhpiRaiie obEMPHE el on et i SSie e %@M@ﬁs&%@bﬁ
pal | adi um on cayRPmiktire3Thizlgivads ZDI\Eoﬁmé eXpéted produdtt OH i s hydrogenated at
AT Wder at m)spﬁgrj‘i essure Thedcat %Cy il filtered off and
the filtrate i s 30 %’Ki’éﬂ‘t’?@?@@lyﬁﬁ%@% VERIPSAGBTAOKamIdg o 5

chr omat ogr aphed onAshixitwra ofél5, g ef theicogpourd obtainkd in hemredsding(stepy &1diB29Hef0;
vivy mxtire  Ts 8 leﬁm? on SeaPor' B Raesdee RORIHChyaibBirfated Bt WP Cuifer ¢

is. O 3-(1-piperaz pyrldazmetrl rochl ori ture_of %Sg_of
the compdund ob@fmqsﬂeprmnplteh@r?)r%éalhﬁgrsaTés catzdysti 1s diltezed Qtis and) thy filgatis

HO in ether angyRentdte®find¥e htuuth. Malstgivésti7 §oF tHeldtPectdd grbda@ster night . 1t is
concentrated under_vacuum .the residue is taken up in ether and the

precipi tate fornmed 182888 L’ed with suction. This gives 3 g of the expected
product, which is 4l<'[MTﬁﬂucbrbmeﬁxyl)Bhag@]mpipoﬁdﬁon

3-Ch|oro-6-(1-pipe THY APy ri rochloride. (Il1l1), 3HCL : p =1
. R4 =~ ~C 10 N:QI%\ ﬁ/)? 0¢g3’§€ ?-Séi hqﬂt he conpound obtained in step A
of prep2@ation 3)31dvdz@et-[2- (triﬂuoroﬁmtlwb)ph@nyd)]m-pfpeHdinOl n MOH is left with
stirring in AT ovejnighhre ofesy g%trg%eﬁhﬁlt ‘ﬁrﬁi bt ofangent z{(ﬁiru%’d Hﬂﬁﬁflse over

vacuum the resi due I's taken up a nunb of tinmes and each rrg

sol vent is evapd? migeuwibe Svhlél@nl‘?f 1425 g ofi 1v‘@’§m952 Qngu@rog;etlml')pe@gﬁg
product, whi ch psTHFSMdARe fixtuse 1sH’£e@&@ra@tréfﬁfk for 30 minutes. After it has cooled on an

f P et YL D SR bt ik o7 e s '
25 30 ml of THF and left with st1rr1ng at AT for 3 hours. The reaction mixture is poured
into saturated aqueous ammonium chloride solution and extracted with AcOEt, the
combined organic phases are washed with water and dried over NapSO4 and the
solvents are evaporated under vacuum. The residue is chromatographed on silica gel,
eluting with a DCM/AcOEt (70/30; v/v) mixture. This gives 4.5 g of the expected
30 product.
B) 4-[2-(Trifluoromethyl)phenyl]-4-piperidinol.
A mixture of 4.5 g of the compound obtained in the preceding step and 0.5 g of
10% palladium on carbon in 100 ml of MeOH is hydrogenated at 35°C under
atmospheric pressure overnight. The catalyst is filtered off and the filtrate is
35 concentrated under vacuum. This gives 2.7 g of the expected product following

recrystallization from iso ether.



20 A m xture of 9.55 g of tert-butyl 1-piperazinecarboxylate, 7.64 g of

2; 4-dichloropyrimdine and 8.6 g of NaHCO3 in 50 ml of EtOH is heated at
reflux for 1 hour. It is concentrated und2¢ vacuum the residue is taken up
in water and extracted with DCM the organic phase is dried over Na2S04 and
the solvent is evaporated under vacuum The residue is chromatographed on
silica gel, eluting with a 5 DCM AcOEt (90/10 to 60/40; v/v) mxture. Two
conmpounds are sepal%P#tion 1.8he | ess pol ar conmpound, corresponding to
tert-butyl 4-(4- Ch#-lpl-@@ﬂw&fdnﬁﬂ'tlﬁi}l}phbﬁyl}AF}ilmfd&chﬁmaﬁiltxblemyﬂaabbl,oridé. which 1.75

are obtai ned; ol o] correspondi ng to the conpound of
gt ep A, o:‘ V\/m ch @ebﬁ[ﬁf‘aﬁ o%@g?’ggg nd whi ch Ps ulseg as it is. rrEOUB)
tert-Butyl 4- (4Apyrermmyh%yam4>[z3@nanommymphyﬂsdl &pipedidoeharboxate. A
of “10% pal 1 adi um on “SEsRA SR S4F <Ah) BEtdes b 4By BRERH Py AP oRRLZS 710
hydr ogenat ed at oAPM#tdiend a2 s phEHFcis phmixedrdsopwise nchaluh§ witthe selatien 9520 g

filtered off ant’2Qfglﬂdowrﬁétﬁﬁ)pheﬂ?xaée‘ioﬁ&ns%mso%{16&Iyms@r aN@EHed M lowh), Swig ¥es
13 g of the expecte r oduct

4- (1- Pi per azi nys9lpien ?rf & eo @%W%Wﬁd%“ﬁ%edaﬂ ?WB(‘("UPE p%ﬁpagman df# im0 ml of

conmpound obt ai nmusa) ahd thefthix€86 i lgeatddelp 6050 forl24douss. The feastidriitnixrared$ pbided i n
et her aF(g 30 ni
t

th st t AT f. Th
preci pi tte for Wé%lz IY’ETCF Qt?”é{eéanql\n\é\gfwcé%c‘ﬁ s {ﬁgh gjev\%rgﬁ%lg phgs[e 3[ %h e, 'ﬁhwater
gi ves 3 g of thencidpatbded NaxdQucind thhwolven&swepbraisdilmdetsvacmmpahamscdueas6

5- (1- Pi per azi nyL}%:B?{-A&{ %‘h@&’ oh (Ejiylgﬁ %)%plé?ﬁﬁ wnﬁfDC)M FIP witht a; DEM/AOEN

-N 10 A tent-Bu erazi necar ate. Argon is
bubbl ed for 15 (ﬁovﬁ&,er )|miKblf%1T|hil%<glt{i¢5e1Q)g° hsezgpqsfedtm@u%utyl

1- pi perazi necar ngxl[@J(?nﬂzeraﬁ.egly%hésybjmmﬁmnembmm Bydohleri@. sodi um
tertbutoxide in

which (s the at ed refl
of pal | &i um 15 acét’&t"é“rﬁr?cf g ‘?Pﬁ!e compeppd PB‘ialnegd’E?P %th"i‘%%te%rulg%éﬂ]d%fydz%nd
reflux is conti hyddcHlotic Bﬂaehanu 30 nﬁl &‘Me@}bfs lpﬁhbﬁldlsmnngcmtm’f dor 2 havdelt iand
the mxture is heated .a f ux urs.. .JJhe re ed
Lo AT vt or 1 sComsmteed whderviypR meredlt Bl R0 30y Mo Pritifiu 2R
the organi ¢ phassesdlsted withesuetiora Tisgivesd. bgeftmmmddtﬁe sol vent is
evapor at ed under v?ﬁgmloﬁ@ residue is chromatographed on silica gel, 20

eluting with DCM DCM AcOEt (50/50; v/v) mxture andflnlly
with a BZM MeOH (9Methyl \4f[6)(mﬂuqr@m@thylipheslyar%@@erzdlwagb%vl%l@/dém

product follow ng [gyryela & 3ateL IRZ’]E' =D@dd)@1q?ne/| so ether m xt ure B)
i

. ( (
5-(1-P | d f th
coﬁrpoulnge{)gtz ;P%éép?{%eg’nﬁﬁl‘gf%@@g}‘ﬂt@ ?Py}b“'ﬁfpe&p{{‘rfg 8?’83’&&‘8 g adm’exed

at AT with 50 n1 ofA mixtlkesof Sig onthef cdﬂ@oﬂnﬂ (Qiteiiﬁéd inkiep € 0§ prephtationtlh4 and
oL TS A,k o A0 SEAGE LIS VPR o Tl R0 1
1- Pi per azi nyl) pyoolekhm A#.and a‘dn'(idel \)nth 1@0 ml bf waRa, acidifiedit@pH =\6.A)by addition of
5- (4-Benzyl - 1- ph par@e| Hihdor? afid iR Hectpitdté BHled3¢1sBRAMRY: with suction and dried under
vacuum. This gives 3.9 g of the expected product, m.p. = 243°C.
B) Methyl 1-benzyl-4-[3-(trifluoromethyl)phenyl]-4-piperidinecarboxylate hydro-
chloride.

30 A mixture of 3 g of the compound obtained in the preceding step and 50 ml of
thionyl chloride in 100 ml of DCM is heated at 60°C for 3 hours. It is concentrated
under vacuum and the residue is taken up in 100 ml of MeOH and heated at 60°C
overnight. Concentration under vacuum gives 4 g of the expected product, m.p. =
230°C.

35 C) Methyl 4-[3-(trifluoromethyl)phenyl]-4-piperidinecarboxylate hydrochloride.



r 43 A mxture of 7 g of 1-benzyl pi perazine, 6.55 g of

4,'5-di chl oro- 3(21~pyri dazi none and 11 g of K2C03 in 150 nml of DMWF is heated
at 110C for 4 hours and then concentrate@7under vacuum The residue is
chromat ographed on silica gel, eluting with a DCM MeOH (95/5; v/v) m xture.
The product obtained is taken up in 5 iso ether and triturated and the
precipitate formed is isolated with suction ThIS ves 7 0 th pect ed
product, which is A suxise af figzefdthe compourd ebigized 1 45 prec:eﬁgg ftfg é;e‘yt &

5- (4- Benzyl - 1- niopg paRhdidi) o, éhrbtbrﬁthZ(ImyirldiaMew i\ lgdxdgenatedf at] AT gnddr
the conpound obtained.in the prece gste f _gh

oxychl ori de i s 2HBOPAENGPIESE 8yer&1ghg ;IE ‘%@%ﬁ? 1(§Oﬁp1ere8 R %ﬁd)"{ﬁé "f?gate is
reaction mxt UI’c@ncte&trB’Qdﬂlﬁderomb\ﬂllmC'ﬁlls gives 26 gefube pipssie lpsoduéhdered al kal i ne
by addi t5| on of co aéatf"otneld OH solution and extracted with DCM the

or gani c“phase is over 2S04 and the solvent is evaporated under
vacuum The resi dM»[Bﬂuﬂumﬁgﬁ)aw&]anlpgndyl&lae%l ace@fqting wWith a

DCM MeCH (97/3 to e x.tHrﬁ =L _gt(y@f.c H3.5 g of the expected
product, which |s(§§{ éi{qas |t)3 ﬁb @I—%

r.i.dazin
mxture of 1.3 4 df(fQ'ﬁBub’é}beHﬁ’l 615%'& BIOF‘W&} Qc%%%’%n@f’g ¢ ﬁ‘ﬁ‘ygtew g
of 10%hpal I adi um %nﬁﬂﬁ?@@f 7 g &Qhatoxﬁﬁotﬁﬂacaﬁmﬁemwxemmmfewas 33@?@1{1@:-
at nospheric press e ca
Filtrad is comvaticapamibants vakemerrruigin, O 5l obBERE bR Al sirife o
product, which A fetsEHowf. lass Gdncemratdar\mdar widquom, S e8re31due is taken up in water and

5 (L P perast i AR L HoRLN08 UL AU anklicd oPerNagS O =

~ NH -N A ni xt &2 he®conpoun 1[1)
preparation 3. Gndrlbk Qﬁvcmt& ag/amratpdwéenwaammrﬂlaﬁgwa$ Pére Qfﬁ g@(geptegprqgélejq i's

hydrogenat ed atg quttg‘{g r at "ognRGilo%yREMSHU.B-(tRfluctome J?fBPhéHW pgtpahaﬁle- i's

filtered and the filtr e is concentrated under vacuum This gives 0.38 g
of the 1éxpect ed pr@dli’c’,‘b’at%l ch is used as it is. Preparation 3.9 30

4-(1-Pi per aZ' nyI ) - Begiktupy bf 9127 ighuTnike Et)lﬂ;ﬁdimmdbtamhd inGhd pB}editiCitep ipl 50 ml of R4

and 5- (4- benzyl efff% ‘ﬁé&éﬁﬁ?ﬁ‘&ﬁy& 11% I‘?H;‘ aZIa?%?)m‘W%p ltii%gel 13034%1@!3& RX d hfé%lx‘?tﬂ@?

2.77 g of 1-be n]zﬁlvpnt}pemmngrw 0°C.f8r ¢ hotrsNEMOPSiction] nixt@regisgfdmixed with saturated
4, 5= diehl or o- 3(ge, By L dact NG 300, It riferddi K ARE it B BHrad WHAOGOES,
i RCBALT Al e

overnight 5 an er _vacuum residue is

chr omat20gr aphedtheorganid plreseé dried] aver Mg2604 land ol yasbls eoBratedINGeT YACRIR, o
Two conpounds t WROFotlo @llization fr ether

4- (4-benzyl - 1- §ﬁ52§§?§3|§$§hgﬁ*%?%eh ()&d y}/r‘l Pf%ﬂﬁgﬁgm g}a;% Oﬁp %dn%
obtai ned: - theChofee-Bvhr cdrisesghdoxy)methyl]-4-[3-{trifluorotnethyl)phenyl}-I-piperidi

5-(4- benzyl 1- pi ped‘aﬁ?d g},gta 4-chl oro-3(21~10 pyr| dazi none, of which 1.2 g
are obtained. B) 4 r ny 3(2lr Zi no.

T xture of 075 g AITERIEIESs Baf B oMM ot ﬁeta%’éc?%%%ﬁa?a‘.zﬁ*glsfep
and 0. 2% of lOﬁ@enﬁ/IldrmdeunS@mleﬁﬂmn is momim -7Q7C, Nelom] afiarend chiorige arngdded
hydr ogenat ed at he géiisqﬂm‘%dl S
filtered 15 offargﬁg PHM trag'%l%{sh‘ié1 ﬁ{?g}g Jﬂ{én‘gl‘él?l?vﬂ{giﬁrg%t t'}'lhl S S
0.46 g of the etopetirado p%dlsretls adggdcte the Tqagtignamixtyre; whicpyig $hen, eXtgAgtes ?5

1-(2- Pyrimdi r‘Ybb%\} Q)‘r%%ﬁ‘d) BhRe iNdred e TS0 Nard tH¥sdl et bﬁe‘l’hpbfatedsmcﬂeto
cool a solution of 3 ﬁ%rtngrl C&ﬂl ne in 20 mM of EtOH which is then

adm xed dropwi s¥acHHIIR B‘S&b‘feﬁtéig) eApeclpd produch_ g azepane in 50 M of Et OH,
left wigh stirrpygi4-/ Hﬁm&%rﬁetﬁylbplﬁﬁylwtpipﬁ‘idﬁ]mkth)hanetait: AT for 24 hours.

ACCEL and 100 i of B AT dUERS ceBRa s LR iEbalir R Bl of
organic TFA in 50 ml of DCM is left with stirring at AT for 1 hour. It is concentrated under
vacuum, the residue is taken up with ice and then with 10% NaHCO3 solution and
extracted with DCM, the organic phase is dried over NapSOy4 and the solvent is

35 evaporated under vacuum. This gives 4.5 g of the expected product.

Preparation 1.11




25\phase is diluted by adding 100 mM of AcOEt, the organic phase is washed
with saturated K2C03 sol ution and dried over Na2S04 and the solvent is
evapor ated under vacuum This gives the e>2§ect ed product, which is used as
it-is. Preparation 3 11 2 Chl or 0- 6- (1- pi perazi nyl ) pyrazi ne hydrochl ori de.
-N(111), HCL: p = ;. R4 = _ N30 d f 45 A

t ent - But yl 4- ( 6-chl Zi n-2- eraZJne arboxylate A mxture of 5
g of tert-butyl 1- 3%@%&@?%@8&%’%?@513 PG HP 2, 6- di chl or opyr azi ne and
9.5 m de DI PEA i n(B0: Ry =of-ChspR artilR4 s -OHated at reflux for 3 hours. It
IS concentrated yn [ ' K in 100 mM of EtCH,
the system5 |s‘A1bJ ??éet 1?';' gl\t}g?or??ewﬁ%e&ﬁ]-h%ﬁ Hi%)zlal | i ne product forned
is isolated with sdbisiempound ds grepars 43)’7thg podceding deggréedean spapodl @f preparabion=
108C. B)52- Chl onoy, @mﬁ;m'sg&%%h%sw;@ésm &wﬁqp%aml&lﬁofh@sgwﬁb&ﬁn& 5

g of the conpound obtaine and

cedi ng ste
hydrochl ori c et Adfniirometan)penzans Fﬁ 1éfm}\/@%ﬂﬂ]§ andfa sqlutipn of i 40rg 9f labengyl-
overnight. 10 Th 1§é’rﬁﬁmdﬂetn@36n{1%m This! @@lsA B oMhelexpettdd podaid washed
with ether. Thi g|4 g ﬁﬂpﬁ )ﬁ)ﬁm ed. ﬁ{ duct. Preparation 3.12
4- Chl or o- 2- ( 1- pPefd (Wﬂ)‘%‘g’ FHY e - APIREGEMOsride. N (111), xHO : p = 1
. R4 = --~~ NC 1& mixtueenst £81gyof the compound obtained in the preceding step and 2 g of

4 (4 cmhgr ooyt | hel Gatadlo s RLBERE! NSRY BEMLBHE i Ml Behall o o e

4- (2- chI Or opyri m di FaZl necar bo
tert-butyl 1-pi p@n@phmardmryl flateZ hour§4The @fataB'sﬂ-lulfdwr@r offy andvithg rfétr@mds

8.6 g of NaHCO3 gbﬁbeggat@a lﬁlhelﬁrvg_l!llﬁé Peat @qesa A1PQE til@rex‘ﬁgﬁe(hgﬁ&duc{ ol Swing

concentrated under vacuum e.residue is taken up 1n water
extracted with FReRystalization ftom @Oﬁﬂliﬁﬁe is dried over Na2S04 and the sol vent
i's evaporated undeprépafatiom].1Bhe residue is chromat ogr aphed on silica gel,

el uting th a DCM, 9 /1 0. 60/,40; v/v Jwo conpounds are
separ at égl - the | é?g' PP ﬁﬁ%axrpandxpg?a[rb%@&%{r ?:‘qu oropyrim di n-2-yl)
1- pi per azi necar boxyIva),HCbR (wh#-€; Ry #H.9g are obtai ned; 25 - the nore pol ar

ﬁﬁ{r‘éﬁuﬁgi gt Sr;; oyt ért-ﬁué/%zﬁglcm;??@ﬁteh%ql& 110){ D géermnpe%éﬁ%{)kilg&ar boxyl ate, of

DU

tal razi n rimdine X
hydrochl ori de. A m&ﬁuﬁpensmn pf 33 g fososimn lhezéls g8l arcopesmpationl ob190% iediliin

the precedi ng sge@nARdTLRAS Hélmﬁdted%%\;‘nﬁ'l el Q@m’vﬁﬁ V‘Sl"gtmr-clﬁ&loﬂﬁéxﬂlfhcht‘?anﬂtﬂlerﬂndo‘c

MeOH is left with stirring 1S concentrateg ;Jln er

vacuum 2Phe resihfgevit 12 él&fr{e" tnSutyh b@(%&?“’&ﬁ&hyﬂ)ﬁé‘b&’@?ﬁ heatedhat 4P 6JQE £8 e d
is isolated w tBanguehilel withhitirifg ¥eATlovenigiaf SitifitearmbeitinPEIodd solutich is

added to the reaction mixture, which is then concentrated under vacuum to remove the
THEF, after which the aqueous phase which remains is extracted with ether, the organic
phase is washed with a buffer solution pH =2 and with saturated NaCl solution and
25 dried over NapSO4 and the solvent is evaporated under vacuum. This gives 12 g of
the expected product, which is used as it is.
B) 4-(4-Chlorophenyl)-4-piperidinecarbonitrile hydrochloride.
A mixture of 18 g of the compound obtained in the preceding step in 100 ml of
MeOH and 20 ml of concentrated HCI solution is heated at 40-50°C for 3 hours. The
30 reaction mixture is concentrated under vacuum, the residue is taken up twice in
MeOH and each time the solvent is evaporated under vacuum. This gives 5.85 g of the
expected product following recrystallization from acetone.
Preparation 1.13
4-(3-Methylphenyl)-4-piperidinol.
35 (IV): R1 =3-CHj3; Ry =H; R3 =-OH.
A) 1-Benzyl-4-(3-methylphenyl)-4-piperidinol.



46, Preparation 3.13 6-Chl oro-4-(1-piperazinyl)pyrimdine hydrochl oride. d
(411), HCL: p=1; R4 N~~ Asolution of 14.8 g of 4,6-dichloropyrimdine
in 100 mM of acetonitrile is cooled 5 to2Z»5C, a solution of 20 g of
anhydrous piperazine in 200 m of acetonitrile is added over 30 m nutes and
the mixture is left with stirring at 0-5C for 2 hours. It is concentrated

under vacuum the residue is taken up with 100 nl .of 2N NaCH and. extracted
with ether, the orgHhrFempeunddsinsenaredeby diraproseirchdessiped Hested reparation

evapor at ed under.7 vaghums gl @Bnbgtﬁﬁﬁﬁhin(ﬂﬂgﬂEoﬁ "BHF 04 sotationgé il INgo 15 bhnadtoliubee
expected 10 praduygt. \WPLE, 1: o) 1 L .

2 (o~ Pyr abi ity mLOT I 7 4 9IGH Lot Ok 1-pPoayminsgidags fn 30 mi of THE. The
phenyl ] - 1- pi perprdguck bbined ioceromatigoaphkd oh diica 2eR @lutipg )witltHCDCM/MNeGH 397/8F3
. R2 = . RB = H =~ =i . = ' = 15 A mxture of 0.7 ¢
of the orrpoundV/go?gﬁﬁrgaTl?I%%%F%égrs_é(f%%e%pf?égPéoguéyof t he conpound

obt ai ned in pr dparda(3-Mettg/lphenpl)Jepigerddingdot assi um i odi de and 0. 635 g of

K2C03 in 30 m of L bEih8 J f ' i {rlel AdeBYEERH GhE 2 08 er
is added to the relgglt%i&gﬁé 1Er)1f>|1<lt“3rgej§fJhwl%icg)g}f’io{snlm é%ﬂ?%{g?ggt%?h %&ﬁtﬁ‘tgg%a‘ﬁiﬁr
At

organi ¢ phase i¥%craHadivg o Gabr 190k H?MF Halse Byqugesn
dried over Na2S{hogterit hﬁa@ﬁfevﬁﬂt 48 Bowtb. EHEReMBCds YiMdasd wEfCatidntheThRrate is
ogr aphe

i due, | h t h ili | | ut i it MeOH (97/ 3;
V) o, TR SRRGE G RS BOAk 8Y S1p PR TR or ¢ et her

sol ution and, aft @reparatianr at4 on, the precipitate fornmed is isolated with

suction. This gi veé(ﬁ%&&ﬁgnkgg_gégg&hgg product. Mass spectrum M+ =
) npo :

434. 3. 25 EXAMPLE

1- [ 4- Hydr oxy- 4- [ 3-@Y).iR1 udr st Fakidka/+ TOH- pi peridyl]-2-[4-[5-trifluoronme
t hyl ) 2- pyri dyl ] al-fi L z isheiate. (1), 2 CZH204 : R =
3- CF3 ; R2 = HA):L %nggf%hgzaiﬁ%@:@w?lg 1. P=1 .N A left ure of 0.8
g of the conpound BBt spEBeNIdrs FrensardabY dhe Brogeduge gessibed,in sfgp A of preparation
1- ([jS- (trifluor om,tifoth)l-.s’& gowﬂndgde]rshmrrpfﬁrmmnef THF,AfiiBolgti@f o?m 265 Bbrorcdhiishée

and 0.688 g 47 0 in 20 0 oni.trile i ef.t wi.th,stirgi at
AT for 2 hour s.anga]tsdeﬁ{ggim 5‘81“&&‘] gtrc]iaq% ogéabee&zylf 'Blpﬁ{lé?lﬁr&e’hilos&eéf ?ggt ed
with AcOEt, theTlor pmdiuct gbteisel isschraraitegraphdédhomailiea gahalwinghwithaa UpGQMEM e
solution and dr . -4 I i under vacuum
The residue is @zgc}?r;??/ggmﬁ@gé%%ﬁgﬁé]_g?assl%é’)llgggtﬂgﬁﬁﬁ/ng gﬁ%&%ﬂ\/l MeCOH (96/ 4;
viv) m3&ure. TBe ptoiethoxyphesyhetipipsridiaRen up in ether, 0.3 84 g of oxalic
acid is added, thessygh@Elof$3brd btHiRlRthpaAd bBRirkHaA itk pRE&IADERBANE 2 g of
isolated with suction. This gi v%s l.. 27Og ?f the ﬁxf)eﬁtfd éaro uct ng. =
173C. EXAMPLE 31_0%;%]@91,&,1&1 Q5. carbqy in 500°ml of EtOH is hydrogenated at 25°C "under
1-[ 4- Hydr oxy- 4-{tiofHetit | prodsaree fdty 43 hoaBy The kafalyzeris dilefed3off4add they fitmate1ys
LR e gl T eyl e Mook
of the ZSonpound obRreparetibri h1Hreparation 2.3, 0.660 g of the conpound

obt ai ned i n preparath R 3L 0 f L |_an ide.
pot assi um i odi de ilﬁ [&gmrﬁh I%TP 32@@92%0 r mty[e)bﬁ% eﬁ?‘ é%ﬁg?ﬁ]%(g%nﬁ%? H%(gg%%%rldse
Water is added to @Wb HEaRqiohClsxRoret-ClilBxh -NHCOGHZct ed with AcCEt, the
organi ¢ phase ig)Wa 134 4D hh LB -ﬁgorgg,@g}%l Réd - BipeVidingl. wat er and with
saturated NaCl @)I u??gr% arg)[té1 dri egfﬁ?e Naﬁs ﬁanrgﬂ]t‘mglpeol Vﬁnt J s.(ﬁval%gr at ed
under vacuum The sd8i8He of dShe '(9&‘05?)' dHiferans x‘apsfgfavl, AP RETHRO R a
DCM I\/ﬁQ‘@ (94/ 6; ofK¥TOFIand Urls.mgofﬁng}ggﬁ%mfdetigQOﬁﬁIQﬁIEMdeﬂeft withl stigririgadt T up
in ether, 0.28 oxal.ic acid is adde a e_precipi {.S
| Sorared wih sOECd e eRGipriyRas buff tplo Rabh B Bt Rl i MR Can
113C. EXAMPLE 4insclobip qurodiichas fidtered off, the organic phase is washed with water and with
1-[ 4- (Am nonet P L £ : ; i 96 \V2 T Py 2 az
Iyl 25 1 pi per SoESR NATA Spiunicl bR U APREINOL i BPEINGN L praphigiecuide
_CH2NH2 ; R4 =-~vacuumpThe tesidyg is chromatographed on silica gel, eluting with a DCM/MeOH

35 (95/5; v/v) mixture. This gives 14.6 g of the expected product.

B) N-[1-Benzyl-4-[4-chloro-3-(trifluoromethyl)phenyl]-4-piperidyl}acetamide.




A) .
1-[2-[4-(2-Pyrazinyl)-1-piperazinyl]acetyl]-4-[3-(trifluoronethyl)phenyl]4-
pi peridinecarbonitrile. A mxture of 3.423@ of the conpound obtained in
preparation 2.6, 1.7 g of the 30 conpound obtained in preparation 3.1, 1.7
g of potassiumiodide and 1.42 g of K2CO3 in 50 m of acetonitrile is left

with stirring at f.or. 18.hours. re is co rateq unde
the residue is takgﬁ lﬁf’pb‘itﬁ igped to aﬂg%&@%ﬁ qugenfrat Q‘é n ‘ﬁre %fgg ic
phase is dried ﬂwecorhjaﬁﬁﬁ%lamded hHe &elp«ecﬁdmg s&pamoﬁatnﬁdoﬂraclaswmttaeuslnaddme

residue is take b Et [ e L.sol at ed
W th suction angr %a it %aa % egﬁg 09-1' alg’ gi ves%gé{?E )ft{]%hgqgﬁ?ég{ E(ﬁ ng o
pr oduct, mp. =1538Bdr 3 days. The reaction mixture is poured onto ice, rendered alkaline by

1-[ 4- ( Ang nonet hX&q\géﬁ L@N&bﬁ é]élté&ré}{&e&ﬁéékt)eﬁggﬁgkkot Rhﬁ%fgaﬂbr%jdhage Aarded Rk az

inyl)1- p| perazin A m Xxture und 0 tal
in the precedi an%S @gp andthy sglvent ivgenprapd wader vzgmm t%glvee%raaluééa n%&)i a

and 200 m of Wg"rés_i?ddéwgrcﬁﬁﬁﬁ@é 1&,&1 &Tsmaai%a FIRSPRRE aCDOVERNROLE (978 4.6
hours. The catalé filtered 10 off a é”tl‘atEIS con entr@iSlﬁY

under vacuum TRYr e¥WVYuBUXtUre ofERIS (EVesy nte e £XPeStade PIRMYG,  ANIGHING
the organic phaﬁeerys&ueh"aueﬂlﬁomDNw&ébﬂmmxﬂee smp e h8-i199°€apor at ed under

Feoryot M1 zati 65 N AuRte: I p R RO iRy (i bvdpaepigride o

1H NVR. DMSO- d6: 8A(mpixtire of 30 g of the 2ompourRi-hbtdinéd tnothe peeceding 4tep, andal .0g 4f 0:

m 16H 7.4 10 g E‘,g%nih zl%'?‘nu? 138Mﬁ1eﬁ with §irfflfls a ﬁTf% ‘r‘ﬂxﬁn@t@s tﬁeh c"ookéd with
of fir 2L AT by

Conmpound No. 4 can al so be obtal
bel ow. A') tert3Buc§| bath admixed dropwise with a solutlon of 1.2ml of lchloroethyl

[% [2I ][44( 2- pyr élgblfb%ﬂr{aie R PRI B U@M]a%aeéﬂ/ltw]lm%uh%xg( itr4°Q M@Qmﬁfshy\h)m&ﬂuble
pheny pi peri dy, m xture o 0

obt ai nel’ i n pr ePRA H‘L quh% 6% f?‘ga%‘g‘f%? lﬁwcm?b%w&leﬁb'?%“ﬁbd Bﬂ‘gﬂ%i}%ﬁ on
3.1, 1.1 g of pop ashleOH armldhdeolaﬂd islev@pgraadd Uhdedcuam3Thertesidiie aaaekemmp;wuh e

I's l eft with st 3(5 [-[{1’1)? 19%0 f&&{'% e%‘lgx%%% Hg%glggtﬁﬁ%%hesg$r19éd&qg e'v§po %g(?d

the mxture is racte organi c phase i's I e

Na2S04 and the smievermuuns Tdawag)msa&’égotimpvacmmwduahe residue is

chr omat ogr aphedpgn € M P Y pdidec .
This gives 1. 75DZ te?f h%tgpe%pégg%tgiéﬁ%}r“gg‘u témm% P@Mﬂ%éﬂ% ﬁen})ﬁ )pqSE‘r

1-[ 4- (A%Qnomet hyl ) <4 boxylate.r i f | uor onmet hyl )phenyl ]-1-piperidyl]-2-[4-(2pyrazi
nyl) - 1- pi perazi nyl j- ﬁm@aﬂaadiom 3@th@~ dBmgouhé o@falﬂednngthefprédaamgwy)umiml of

30 mi of MeoH | DEER A ef’chrrfrﬁaua@%ﬁw grtegn R M S et Rk Fined

under vacuum tA& fc&smuersl Fhe ak@ttuieniswadrentritbd \iderc vacuunh asd ths mslheds

with AcOEt, the s phase i,s.re r.ed al.k
the mxtore | o CRRPRRERaROf R shite bEl RISE P Anefi ol Bsl P Hhinke s
washed ¥ th 35 giatut.dtgedf théaGipestetl ptadunt. and dri ed over Na2804 and the
solvent is eva a [

32 C]}élﬁqéﬁﬂﬁl‘ ro-3- éﬁ? 1 a?hﬁ@%})ﬁl@%yﬁ 439{159{1 a)ééfaﬂilélé Kﬁﬁo&l‘ibnde

evapor ation in Ac Wt h 'suction.
This gives 1.05 g 6f3“§ms@?|9éét46&i° ithe gompound ?btame%lzthwseeed%&gpélbéem%

M+ = 463. 3. EX&WRhide 18 adkadxgaoitisl 4 Mol of@l\ﬁhydrochlonc ether solution and left with stirring

1-[4- (Am nonet h trif uororreth heny

eridyl]-2-[4- (Z%ty‘%‘Tnfog?QrRﬂ 'llh& TGRTHOR, #ellsﬁh&??gﬁ%%twdﬁﬁla?%m 8‘? Blyg thgg

(1), 3H8L : (-~ expedted prluct, Rhich ilused® it is- CH2ZNH2 . ~ ~ ; n=1; p =1

4 NA

1- [2) [4-(2-Pyrimdi rewr)atlﬁn pi perazi nyl ] acetyl ] -4-[1 trifluoromethyl)phenyl]

4- pi peri di necar bon#‘t{?’1(Teﬂuq.rOmAth¢Kleb¢@1b‘ﬂ-PlipeziQil@ by mﬂéondﬁmound obt ai ned

in preparation 2. 62 } f g-déFgl e;pg'?gg)(ﬂy_ri m di ne, 1.23 g of K2C03
0

and 0.79 g of pota umlo |de In acetonitrile_ is Ieft_ wth
stirring at AT 9 (ttlﬂv@rogwﬂwémhaméMmmxdeAém@rﬁfhlpﬂée residue is

taken ugsin \r/1vat er I ?Eﬂifd fé{;érbd B¢the bif&e@ti@&iékcﬁqbléhaﬁ StepA dFf pRpanvien
Na2S04 and the ?9 \%I'eorllltl i g oEt" gr{esm?nd in r%e ?C’Pﬁp a so?utgo%SIOP Lﬁ%g of 1-bromo-

eps




15.chromat ographed on silica gel H eluting with a DCM MeOH ( 100/ 1; v/v)
m xture. This gives 0.9 g of the expected product. B)

1-[4- (Am nonet hyl )-4-[3-(trifluoronethyl)phenyl]-1-piperidyl]-2-][4-(2pyrim
di.nyl’) - 1- pi perazi nyl ] - 1- et hanone trihydrochloride. A mxture of 0.9 g of

t he conpound obtained in the preceding step, 0.1 g of 20 Raney n| ckel, 10

m of 20% aqueou nmoni 50 m o IS hy nat ed
at mospheric pre¥ zfaﬁéome eneTife %g\?%?y"@fﬁﬂag g‘ﬁé?‘% 0813%5 fj'f;h‘?gzyl
filtrate is compﬁkﬁaanmmdﬁroﬁ/HQEmne hideochisidd wé theSprbddmnbumddns farined imnd

t ted with h d h I t
Cx evaporat ed uinByebRioth B SRS This it p3An She RRrd BR8 1T 0L
in ether and thB) ZG[b(mﬂupnotmlmxb’hphnnyJ]%gnpmmmlMdmctlllonduct| on. This gives
0.74 g of the expe tﬁg(tﬁ%ogfuﬁ g0t fle Hrididd Wthihed 3F WH prdlbding Step? G640 8F

EXAMPLE 6: Conpoun
2- [ 4- (4- Pyri ni damypyium firpeteaandnd g jof 10fapgliadivm pp caden ie5AGml of MeOH is left

phenyl ] - 3, 6-di h\\{rﬁﬁost&ﬁg% a‘?YATdRJr]HnoﬁEh%@n&tﬂyﬁxﬁ' fftered Off anl fie, fiRkrat2HR04
. ~ NGCHZ- NN\

A m xtyre.of 5
m of 35% HO seARGERtEAed 69 Vﬁfruua? Hhectesidua s @k?nsunég{hewﬂgﬁtngwqwlwﬁ
hour. After COOéndn@(tfa@te&Rm&%hlsg@ﬁs osgzinui plese iis waslsbddwith Beturdted Na€l sﬁlutlon

extract with Ac t he n P S vvashed ur at e
dried otfr Na2 Smflcgﬁédl P¥FE I\gaél‘g’g)é 4 tE Blbt S XA r“m\i/ezrcuu flkl‘%j?egdéls Rlue
i's chromat ogr apiakeh ap vaith iZNah}glabchlce'lwd:thcrgsqluttdm zndDBRpvedipitat® Boriedyis ugolated

m Xt ure. t 0. Me 19642 9 of
oxal i ¢ aci d |s a gtS\E&O?xhe %Stegnga%&ftﬂ?%?? y%‘%{g s at%‘kn and 't he
precipitate for mecdPiepatetion Biéd with sucti on. Th| s gi ves 0.502 g of the

expected product, mPRuyIdeRE [[AVBSEriRGeethi)phéiylipiptadin34-ylitheitvitbmmite.
Conmpound_ No. 30

1- [ 4- (AR nonet hyl ) W[RL TAr¢F3: & o R RayT Y IRNHHCOPHE YA 1 - 2-14- (2
pyrazinyl)-1-pi AWNZN-BX&(Icﬂ;lo@édtl&m)lﬁﬁzyﬂlarﬁlmxal ate, 0.5 H20. -N (1), 1. S

CZH2H4 @ R1= 2-
L[5 [ 4- (5 pyr azi Ty OpPs el T Pl L OTe of 0t BT N Sspifgsantnd)
phenyl ] 15 4- pi plydroéhierder dndni 6¢ inl of berﬁybmmdeam 1A00a i of DM and @e@flﬂ@ fmd of

conpound obt ai nﬁggi)}gz}n?ilh@ B?er k@ Brcpwiis ang gg ﬁm&aféfls %Jg?wftﬁ g?ﬂ'l%g% ot é’\le?ﬁighﬂ n

preparation 3.1 assrumi o 03 in
of acetdhitrileThe rqaglpqn mlxthreslslcpmeﬁga@d ungterovasHing Hie. fe$1 ug i ‘é’é%‘éihtq ‘é(f‘@ﬂ

the or gant ¢ 20 %’“ai’g%?“?a‘;%eﬁ%ﬁ{b%‘th@ P T e e
and dried over HIYSSH HAROHAKA VBEPRBARIMS @%&WS%ML{Q%I OEﬁ’aé?‘p?Fg%i\'ﬁml Fhe

r;a3|) due is chr 83)21; D@ea?ﬁeﬁ 30(1r1ﬂuérbﬁlaﬂ@@bhel@ll]m-pﬂﬁndinbénrbow h@ﬁ:tl(l&r(?)deS
v/v) mxture. of the e o

of oxalic acid is 3%‘8%@5}?8 &Vh%d%f%é’? P‘?gfne X%@ﬁéig |é§m|g€n(§ aﬁf’ Mé)%o B oif if
sucti on25 Thi s gl&(bml Of DMS(Q and 100l ef JE ie admixedudropwise pnder anZigert 2B@spge B)
1-[4- (Am nonet hXA t o doltifd rg%g}ff@@ﬁﬁ'\gﬁ%ﬂne%ngf)bﬂﬁ%léaﬁohltgre[lﬂ'l63HMro¥2'

nyl)-1- plpera2|n anone xture of
t he' conpound obD @nd rﬁhq mixtpiceis deff Mathsytring Gorok> girwtesRAnJUtANCR2458 0%1

of 20% aqueous ﬁﬁ%@uﬁ@%mdnin ok Mﬂgsst %QS@mt&dDMS(P\Ts 'skﬂﬁ@c[uently
at nospheric pressure for 36 hours. .The Cﬂgg‘%@{ [ fllg\i.red 30, of.f an,
r

filtrate i s con oyeed havaand the aysre HirEng at pdievsrmight An ige gfl%eénd
extract®@ w th Adfthde, istad@ed)tiasystenp M&aracﬁbdvmllnedlewth(h ogmhicr pitasel isNdriald over

| dd 250 dth
The product i s NSHheBgrBEREN BN pAPed: fiter | ApRIEP PhE RS S o 4
(90/10; v/v) m k000 enl of. I8 E4OH, thtreyperodadeft Obtlasmtmglaé AThKen 48 pouns andcie
0.054 g of oxal h&s@ﬁfng ré%\ﬁgg&qn d 194 &&gd e RicEich Wﬁl@tg‘?vJSOS’UEQf kv é)?}ﬁ!:t@@led

W|th suction. eof e expect eof?lpro duct™ Mass™ spectrum
= 463. 4. EXAMPLEX uCtCorrpound No 32 5 1-[4- (Hydroxynet hyI) 4-
[ 3- (trii4 uor omethy| ) BbeAYUl[3 keriReshetnhpienl -4 gip¥idA]nethylakinel per azinyl ] -1

- et hanone.




-N,(I) : RI=3- CF3 ; R = H; RB=- CH20H RA=~; n=1; p=1. NA
m xture of 0.6 g of Conpound No. 31 and 0.14 g of KOH pellets in 10 m of
MeOH and 5 mM of water is heated at 70C f3 10 m nutes. After cooling to
AF, the crystalline 10 product formed is isolated with suction, washed with
water and dried. This gives 0.3 g of the expected product, mp. = 223C.
Mass spectrum Mt = 464.4. EXAVMPLE 9: Conpound No. 33 ) ) o

1-[ 4- [ (Di met hyl ami b8 ﬁgﬁﬁmpﬂu{l Obtained ngﬁmﬁwg)smaw dissalved etdaNaPH 5
2- |[Qg- (2- ngZi( nyolytich- gdoextaciedywith kttet,the @iganic phdsk)is :dried o?«feBN 2650, ;anR2he H
; = - N Z ., R4 =~ n=1"/7 =1, .N A mxture .85 g.0
Conpound No. 4 SIGH i spaiet apfrauins i nipedsy Sy B bl a6 e Pestier ibhaben
sol ution, 3.8 gumpin S¥dnliof MeD&k ad3Q/ind 0b BY%braqueowsraniBonia splatiof, 3ag ef Reney® d
in 50 mcof THF .is4l 4t 1 ST at I S i 1 re
is 20 cosncent r a?lg%pl.ua%tg(rﬂg\éa%g uttrlrl]% SP ﬁgﬂ rlgshlygﬁ)égﬁ%é{gggg ?Jrf)dé?r% ﬁ%@héﬁyg&%ger
and the system ¢owntighi: dbe #ataBoCIS Glterad off and the filipteds conesmiragd rpdaTyvacupa.
reaction mxturyd &siﬂﬁ@@@%ﬁ& kAl heLardPexttdcied Wity ABGEE, thOro@iic hRYcNS BHed

solution and extracted w The  organi ¢ phase iIs dl‘l%d, over 2_228 4 and
the sol vent is eXFapP2R04dand,thersolveat, inFVaparaiedyidss vacuangThis gives 24 oltthy
product foll ow é)?eéte@pyﬁmaﬂ,l ization fromether; mp. = 118C. 25 Mass
spectru M+ =

> 352 M ' 6P Al iBenatT Al mboronethpBnirbAichpivrgingny florsimdep £

10: Conpound No. 34 niixjute 0f12Thlof tiopdoampydund dbtinkidhy diopreceding step and 300 ml of

21~-pyridyl ] -2:1 4-4 2- Dy azkny. - Dj nyl - : -
(- PG DU R E e REPRR W siffingd 5PARSBRIGG it LELAERAD%C for SFoulita
35 and 0.913 g lsft with stimiageas N\ b fesrd&chaues. dt isncopoenifatesk undsr yagywen), shgeesidug int
system s extr eyt Wb IOPHONSolhflo The sUIGIE Shiidus phatelif Wl lblher B8 1
and thel%ol ventacfdgg é@éﬁﬂ? RIS, epdsred alkAlindr Ry 2adiion pE 10% gﬁ%ﬁa?laa?%aﬂ%d
on ?‘i I ihca gel, egratieagwmh tdfmela,l BeMbryasic! ﬁwf:ﬁsi dvied Jovet xxfcagsez; MD'CJE\hﬂegéoIeaxt Qs 55

of the expecte [ uct (0] ow recryst.alll zatl on om a,. 1.§0 . r
L Stur e b C LSRRt e Sanih"the REGR 58 dhtoRhoegibng ¥R Suic¥t A ocikhiflg
1- [ 4- (Ani nonet hyith -DEN4endHther with@n) CM/MeED €00y v/ v)amixtur¢. 2T iuy gives 29 I2)df-thé pe
r:azbr_lﬁz/:\lel eEZaé:;&gaF&h}ngugg;roacgt ?eN ’-A\N (r)y, TFRA: f~I = 4-Cl; R2 = H; R3
4- (4- Ch2®r ophenk) )L[1—B[eaz1f14¢-Ebftﬁﬂu@r,@m@my;)pherpfﬂ]pfépa)zﬁdylﬂma@wﬂw]hymrpjmper i di ne

carbonitrile. 15 Axrg,xidition QfF 41g[Qf_mhilﬁlbsluﬁﬁmay%fa@tiﬁum%lidfeafeema@si&@@
2.14, 0.56 g of the c_ongound obtained in pre al‘ﬁ;[l on 3.

1, 0.56 of .

pot assi um i odi d& AhdVith 49 epidhe rompaund obtaingd i thepregesing step and Bncleft Witk
St ikr ring at AT ﬁitﬁﬁglgghtl‘- fokt16ihsuﬁpSﬁqugxug,dinl#wﬁssmpm enof tver( emlphf?ws
taken up in water extracted wt .t he organi ase.i s .dried oyer
Na3504 and t e SBPRamE”T bl 86 il S Ao do o Blte A ARG Heufingy
the expZxted prsdisate fildred bffion Gelite, ths filtrate $s dd8pnted, the organic phase is dried over
1-[ 4- (Am nonet - |- =i 4 I =P 4-(2-Dyr@zi p =P L ]1
~othanone trif lhlﬁgiso(g gﬁ?‘é sglglvgﬂf RVt andet VA "Afd Bikd 18 g R RR Spki¥l

1- [ 4- (anmi nonet hBioudt- ( 4- chl or ophenyl ) 1- pi peri dyl ] - 2- [ 4- (2- pyr azi nyl ) - 1- pi pe
razinyl ] - 1- et happng,Agi] UQt RBE&SHRLE3-(AiffHoXdriétRyIfhehylP4-Ep&id lm&HYld
obtained in thepf)re(r:editgg g!ep, andqo.(15 g 25 toﬁﬁrﬁo}é?un}?gn g}l%ﬂ?\}g in 100
m of MeOH is hydr??é'%ar%t%d at AT under atnospheric pressure for 36 hours.
The cat® yst is fiAtmix@de @ffl8anef theeofpbinidibbtained ¢o fieepecalieg stopdad Mvag ofim

h i due is ¢h .aphed.on Siki . eluti. i.t h
100/ 5¢ vivy m e B SRERSHS i 20Dy EBEM b et B aghhe oF Mg Fbbc
m xture. The pr®Gtarts adteditorthe reactivn mertung which isthenf axtractod wathPEM the argartioo
compounds. 10 Sthdtt il NveY 5956} Ghd theFof\Rht RvipéraRa uRd VR A" Phd ASidue

precipitate fori I'S 1S0 ] ) i )
is chromatographed on silica gel H, eluting with a DCM/MeOH (100/2; v/v) mixture.
35 This gives 21 g of the expected product.

G) tert-Butylmethyl [4-[3-(trifluoromethyl)phenyl]piperidin-4-yljmethyl]carbamate.



w th suction. The precipitate is dissolved in water, the aqueous phase is
washed with DCM the aqueous phase is rendered al kaline by addition of 10%
NaOH sol uti on and 53 extracted with DCMB3the organi c phase is dried over
Na2S04 and the solvent is evaporated under vacuum The residue is
recrystallized fromAcOEt to give 0.14 ¢ of the m xture of the two

conpounds, contai ning, 21. 6% f aone conpound and 75. 5% of
Preparative HPLC i4 Tig&geh gép%fr § EOTPpRL t‘EB‘?ﬁ’p’&l}g?jgrecﬁ ‘B%F?B‘%zﬁr%fpﬁ)fﬂoo
preparative HPLﬁhlBildfmﬂi ah Warbointif 300RRCSIHAGUI ¢ hiytiogdnhied dy Beimuadexat@abspheric

conpression, with a ter o 0 Kr
stationary phasgress(% (Té ﬁ'}] atgpbﬁ'légﬂme 5? %thﬁzfﬁg%a?%%j I%oa tedl‘%nder
nobi | e phase |sv:a:ugmadfhfsrglvasf16tgrﬁ'thc sxpected pfodant. el uent A (H20 + TFA 0.1 %

and of el uent BP&%&E@PU%' | e/ H20 (90% + 1099 + TFA 0.1% and the flow

rate is 122 m/m detection is carried out at a wavel ength of 254
run. After 0.122 g4€3-CGhiesopheaylrdepineridipesarbonitple bidserhlaride. pr oduct is: -

0.037 g of a conpogrg), 'Hi?lnk' fa;@lquhg ng

1-[ 4- (am nonet hyl ) - 4- phen peri -2-[4- zi ny 1- pi perazinyl]-1
-ethanone trifl ddr @é’cﬁ’t‘tg %‘@?F&Of% CHYIPIA Cﬂﬂn%é‘?“g%e? 3(’1’4? = 39S. 4. -
0.15 g of ConpoundANaspehbionFIf 15.8 2. &F s8dium Measdes bﬁﬁtdoumnl’tﬂaltkoﬁ of B9%in oil in
EXAVPLE

L [ MGy Fan RO s DMS0, iy adpireh dramvisseit OF) Weh ) PEE AUBOPRAGER P40 1.4

( 220 pyrazi nyl ) sdlutperpef 30ignyf B- dﬂce'bpimngheetomml(sll)l 200R1E of ’KI:I:E, and Rzen= whith; a R3
= - CGH2NHCHS Ry 5o ?gh_ X %ofte?t-but%lq%ﬁ otr§ tﬁylf%} fﬁlrrﬁ?e% 400 ml 9fDMSQ andi .

[[1-[2-[4-(2-pyrazin erazi uoronethy pheny

4- pi peri dyl ] net hgaltqdcatr @E@a@‘eemlghtme@up@t@n rwugeos Pewed dRABUISE W NiXBHE | n

pr e]par ation 2. 20hd 3xtfacted WithN@nhed tﬁdeé gfgamg mia%ﬂ b rt%ﬁdﬂhém vxﬁ!heﬁafefltah@ Niriddloves. 7

W th Stifring aheaOs ahd gl s NG R U RN D

(r]I esi gue i s takepn bifich Qely\ahﬁﬂig arttﬁ mXMr 'ﬁﬁits%ﬂ/e%Bfgo‘ﬁal@éxpeéthépﬂrdgalﬂl C phaze is
ried over te vacuum The residue

is chronmat ogragﬂ dggg Cg'ill]‘?rf’@é ﬂpelé %ﬁﬁ’%‘?ﬁﬁh}%ﬁ% “hen with a

DCM MeOH 30 (100/ 2A mixwre wf ﬁt7lg ef thihpmpgunxbdotmﬁed?nghoprmh@ngxwpcl%hnl of 2N

product .

1-[4-[ ( NEt hyI an %dr?chl?rﬁc Ft]her so[l\glogltandleouncl)lr %frrl\élngl 1592%& w1tP SEHT}H& aFt) érl; do§|3] hours

(2pyraz?hyl ) - 1- Bi lp@pmﬁytle]i undest YasHome t eAresléums ] erbflpsngthﬁf apghth edarﬁﬁmﬁm

obtained in thefprRgedi RBIAEEAvItR dfdfom Tals MR 4%s5adwrxad \ék;se!ateaogrdﬂucpf
2N hydrochl oric_ether 8I ution and left with'stirring at AT r

overnight. It i BRenEEhtrat ed under vacuum the residue is taken up wth
10% NaOH sol uti on aﬂ@aﬁﬁblﬁaqped with AcCEt, the organic phase is dried over

o o e o Ao AR P E A bR bR 25,52
m xt ur e2énd t hen wiVia), aI—I(DCRhImeGMij &Ro €HL00/5/0.5; v/v/v) 5 mixture. This
Gther: mp. o 13- FEBREH| ERMARSpRLRY PU SRR RGIEBINRS dor 6
( ppm : " Yo: s: 1HThis q@mpognd jis prepereg by-the grocggure glascribed an step Avot prgparatign
d: 1 H 8.15: 4@ fbntt168 Sof sédiuth K¥dride at a concentration of 60% in oil in 400 ml of
DMSO, 30 g of 3-methoxyphenylacetonitrile in 150 ml of THF and 47 g of tert-butyl
30 bis(2-chloroethyl)carbamate in 100 ml of DMSO. This gives 54 g of the expected
product.
B) 4-(3-Methoxyphenyl)-4-piperidinecarbonitrile hydrochloride.
A mixture of 48 g of the compound obtained in the preceding step, 300 ml of 2N
hydrochloric ether solution and 50 ml of MeOH is left with stirring at AT for 2 hours.
35 The precipitate formed is isolated with suction to give 30.5 g of the expected product,
m.p. = 172°C.




10 EXAMPLE 13: Conpound No. 58

1¢ £ 4- (1 sopr opyl ani no) net hyl ] -4-[3-(trifluoromethyl)phenyl]-1-piperidyl]-2-]

-y%pyra2| nyl)-1-pi perazinyl]-1-ethanone.34N (1) : Rl= 3-CF3 ; RZ = H; R3
CH2NHCH(CH3 )2 ; RA = ~; n=1; p = 1. N A mxture of 1 g of Corrpound

NG 4, 0.16 m of acetone and 5 drops of acetic 15 acid in 10 m of THF is

admxed at AT with 0.5 g of sodiumtriacetoxyborohydride and is left with

stirring at AT ovdtrapagation S2bsequently 20 ml of MeOH are added and the

mxture is heated Afazp@id- Qyichriday-4-13L(HiflusroReSi)pR glaievacuum the
residue is taken uptvm th 30 NaO-lws?ol Lt(l onuani ?)?t)?aclﬁgdwva\n th DCM the
n

organi ¢ phase is d d,ov 04. r]gq:_ nt i s evaporated under
vacuum The residu SRQ_O?’ q‘#\lagt olé[r’ (ZE(()) ica gel, eluting with a
DCM MeCH (93/7; v/iv) mxture. This ves 0.511 g of the expected. product
fol | owi ng recr y4) -(Chlataformyi);-gri3-€i promnﬂpyl)pheay!dmn&m@e Ivdsec trum M

I [525[ ? I\?- EXAMPLE 14 :milRRPEEDE olthe cothpdind obtained i m step A of preparatlon 1.9 and 10 ml

t hyl I ~4-1.3- (
Shenyl 1. g?pe¥| ‘IQf sofoglg{)%lmgg]@? %‘yﬂﬁ‘i‘r %]HDF lspbij"é‘?‘ia% 4@{‘%{%& @#gngd%concenuated
tri hydrochl ori dgyder dhduusHie f&\% EG5 §5ftHRex pledfed-protiNEHvRich GHiseRas-it is-n=1; p=1. 1

of 37% aquotus Rt hiFeiLReRay B %Mﬁ%{%(‘” I

of THF is adm xed AtmiATuraiof 1.03.$5656thg compsoud uhmmedanelmmmshmm,u QGe8%meafi s
left wifh stir réz@ﬁdﬁ%aatﬁ‘g dlf iy mg Sgwgﬁylirﬁﬁﬁfﬁqﬂfﬂ lof DEMMs 18f WaOHiRihg aadded

and the m xture is s concentratedvégc{?
vacuum the resovhurights Samm EpCa3 solwiom inaddeds t9) the ireastign anixture, vwrch is then

extract eddW' t 3 Mtehhﬁt}?_lﬂjm%e eﬁtrsidtllseanﬁu/sver hagidthe lR6lvest iy @Riporsted
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gl ves 0@33 g%&p@@{é%&ﬁ%ﬁh hoi [%énﬁhgrometﬁy%%h%lp%ﬁl% spectrum
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1 pl per azi nyI ]- &al%hn%ggﬁl%%boﬁl ahdl 20 'miF MeGHG hydxggen‘atéd at 25%C ndért#ébkpheri&d

4-(3- ChI or ophenme;suxe pzerpkgh( STheyeatalysiyis Yiltered; off ang iths, filtsteisysqneontptes pider ne

carbonitrile. AufEnhUTRisYived 0330 6f the BRpeRIaRREMLE:, GlHtich ﬁ&ﬂedﬁbllﬂtsepar ation
2.21, 1.3 g of the_conpound o tal ned |ngfg@§g@hl on 3.1, 1.3 g of potassium

i odi de 8hd 2.2 g of: R(QE&S@‘OPS@ cAmBepnds itrile is left with stirnng
at AT overni ght. VBfephratisnadded to the reaction mxture, which is extracted

ith AcCEt, th h | ut d
with veter and dri ggﬂ%%pl RSP oy C] e S5hRe e
vacuum The resi du@ld)sR¢kroCEs Ry afhdtl oll; $ial Fdd . gel eluting with a
DCM MeOH (97/3; v/ ggﬁlchs B0 g BP 2  mlxfrdfof ?E Pe@;ﬁ@lnﬂﬁ&%ﬁ&hylﬁo

3!
B) 1-[4-(Am noneth 1? | orophen 1-pl peri 2 razin
1) pi p[er &él nyl ] - mh@g'ﬂ?amﬁ ine Angi4ym fetnéﬂxybm'gge 51 %ﬁ @&#p‘%‘ﬁ]él ?%‘@F%?ﬁ‘éﬂgepn

the preceding SHFogw?éEdehEO 85 A OB@D&)\IorGh@t(WcHldh&Oadﬂ‘ le@tf wivk GHirrirgz for 3 hours,
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The ¢
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i's chromat ogr apkgshuti)dré r@ﬁdﬂaﬂ isaakenl ufi with auebusal DAICMVedtigrd i extrdopgd with
m xture. This gi 0,121 thee ct.e r .
recrystalli zatl 6%1"0% °t Y& P01 fvﬁg’r hrﬁglﬂg Sggya%dﬂpflfa MQPS dried over
30 Na»SO4 and the solvent i 1s evaporated under vacuum. This gives 3.1 g of the expected

product, which is used as it is.
Preparation 2.2
2-Chloro-1-[4-hydroxy-4-[3-(trifluoromethyl)phenyl]-1-piperidyl]-1-ethanone.
(I1a): Ry = 3-CF3; Ry =H; R3 =-OH; Hal = Cl .
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obtai ned in the prB€R¥AHRR4Pep, 0.2 g of Raney nickel and 10 m of

concentrated aqu eou<§4.myﬂnmya4 -Eo(ttiflicromiethylPhedyl o1 -piperilpiPR-propdny thoogenat ed

at 31 (fnder at m)@@))]e% \}pggq,:#rel_{ SOOﬁours The catalyst is filtered

off and"the filtra r vacuum The residue is taken up in
IN HO sol ution, tAe iagbathuss pkraﬂsto neolmashwrwqth gcditthe eamepqugd edhtiaingrh s e

is rendered al k@ékﬁ%&lﬁg 13984 § 9{1 HASARET S 60 M IATHOANGHIES Whiéh ddimixed
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Me, Et, n-Pr, i-Pr H 2 Bu, n Pe and i-Pe represent, respectively, the
Pre on 4

groups 30 rret hyI P I sopropyl, n-butyl |sobc§ J %gentyl

and i sopentyl . Ell [44mp hgxy-4 -[3- (tnﬂuoromethyl)phenyf] 1-piperi )X 1-ethahone

(IIa). R =3-CF3; Ry =H; R3 =-OCH3; Hal = Cl.

A mixture of 1 g of the compound obtained in preparation 1.2 and 1.4 ml of
triethylamine in 20 ml of DCM is admixed dropwise and at AT with 0.3 ml of
2-chloroacetyl chloride and left with stirring at AT for 3 hours. It is concentrated

25 under vacuum, the residue is taken up with aqueous 1N HCI solution and extracted
with AcOEt, the organic phase is washed with NaCl solution and dried over NapSOy4
and the solvent is evaporated under vacuum. This gives 1.2 g of the expected product,
which is used as it is.

Preparation 2.5

30 2-Chloro-1-[4-(dimethylamino)-4-[3-(trifluoromethyl)phenyl]-1-piperidyl]-
1-ethanone.

(Ila): Ry = 3-CF3; Ry = H; R3 = -N(CH3)p; Hal = Cl.

An ice bath is used to cool a mixture of 1 g of the compound obtained in
preparation 1.3 and 1 ml of triethylamine in 20 ml of DCM which is then admixed

35 dropwise with 0.35 ml of 2-chloroacetyl chloride and left with stirring, during which
the temperature is allowed to return to AT. It is concentrated under vacuum, the
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A mixture of 4.8 g of the compound obtained in preparation 1.4, free base, and
2.7 ml of triethylamine in 50 ml of DCM is admixed dropwise and at AT with 1.5 ml
of 2-chloroacetyl chloride and is left with stirring at AT for 1 hour. 10% HCI solution
is added to the reaction mixture, which is then decanted, the organic phase is washed
with 10% NaOH solution and dried over NapSO4 and the solvent is evaporated under
vacuum. This gives 3.42 g of the expected product following recrystallization from
ether; m.p. = 120°C.

Preparation 2.7

tert-Butyl [1-(2-chloroacetyl)-4-[3-(trifluoromethyl)phenyl]-4-piperidyljmethyl-
carbamate.

(I1a): R = 3-CF3; Ry = H; R3 = -CH)NHCOOC(CH3)3, Hal = Cl.

An ice bath is used to cool a mixture of 4.95 g of the compound obtained in
preparation 1.5 and 6.8 ml of triethylamine in 50 ml of DCM which is then admixed
dropwise with 1.65 ml of 2-chloroacetyl chloride and left with stirring, during which
the temperature is allowed to return to AT. It is concentrated under vacuum, the
residue is taken up with saturated K9CO3 solution and extracted with AcOEt, the
organic phase is washed with saturated K»CO3 solution, with buffer solution pH =2
and with saturated NaCl solution and dried over NapSO4 and the mixture is
evaporated under vacuum. The residue is chromatographed on silica gel, eluting with
DCM/AcOEt (80/20; v/v) mixture. This gives 1.8 g of the expected product, which is
used as it is.

Preparation 2.8

1-(2-Chloroacetyl)-4-[3-(trifluoromethyl)phenyl]-4-piperidinecarboxamide.

(I1a): Ry = 3-CF3; Ry = H; Ry = -CONHp; Hal = CL

A mixture of 0.7 g of the compound obtained in preparation 1.6 and 0.37 ml of
triethylamine in 10 ml of DCM and 10 ml of dioxane is admixed dropwise and at AT
with 0.21 ml of 2-chloroacetyl chloride and is left with stirring at AT for 2 hours. It is
concentrated under vacuum, the residue is taken up in water, and the precipitate
formed is isolated with suction and dried. This gives 0.82 g of the expected product,
m.p. = 195-198°C.

r
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reaction mixture, NﬁlCh 1S concentzated under vacuum to remove the DCM and

subjected to extraction with AcOEt, the organic phase is washed with water and with

10 saturated NaCl solution and dried over NapSOy4 and the solvent is evaporated under
vacuum. This gives 1.8 g of the expected product, which is used as it is.

Preparation 2.10
1-(2-Chloroacetyl)-4-[2-(trifluoromethyl)phenyl]-4-piperidinecarbonitrile.
(Ilc): R1 =2-CF3; Rp =H; Hal = Cl.

15 A mixture of 2.1 g of the compound obtained in preparation 1.8 and 2 ml of
triethylamine in 20 ml of DCM is admixed at AT with 0.6 ml of 2-chloroacetyl
chloride and left with stirring for 30 minutes. It is concentrated under vacuum, and the
residue is taken up with 10% HCI solution and extracted with AcOEt, the organic
phase is washed with water, with saturated K9CO3 solution and with saturated NaCl

20 solution and dried over NaySOy4 and the solvent is evaporated under vacuum. This
gives 2.3 g of the expected product.

Preparation 2.11
[1-(2-Chloroacetyl)-4-[3-(trifluoromethyl)phenyl]-4-piperidyl|methyl acetate.
(Ila): Rq = 3-CF3; Ry = H; R3 = -CHpOCOCH3; Hal = CL.

25 A mixture of 1 g of the compound obtained in preparation 1.10 and 0.46 ml of
triethylamine in 20 ml of DCM is cooled to 0°C, 0.27 ml of 2-chloroacetyl chloride is
added and the mixture is left with stirring at 0°C for 30 minutes. Water is added to the
reaction mixture, which is extracted with DCM, the organic phase is dried over
NajS04 and the solvent is evaporated under vacuum. This gives 0.9 g of the expected

30 product.

Preparation 2.12
2-Chloro-1-[4-hydroxy-4-[4-(trifluoromethyl)phenyl]-1-piperidyl)-1-ethanone.
(ITa): Ry =4-CF3; Ry = H; R3 = -OH; Hal = Cl.

An ice bath is used to cool a mixture of 1.2 g of the compound obtained in

35 preparation 1.11 and 1.2 ml of triethylamine in 20 ml of DCM which is then admixed
dropwise with 0.38 ml of 2-chloroacetyl chloride and left with stirring for 1 hour,
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2-Chloro-1-[4-(4-chlorophenyl)-4-hydroxy-1-piperidyl]-1-ethanone.
(I1a): R1 =4-Cl; Ry = H; R3 =-OH; Hal = Cl.
This compound is prepared by the procedure described in preparation 2.12, from
4-(4-chlorophenyl)-4-piperidinol (available commercially) and 2-chloroacetyl
10 chloride.
Preparation 2.14
1-(2-Chloroacetyl)-4-(4-chlorophenyl)-4-piperidinecarbonitrile.
(Ilc): R1 = 4-Cl; Ry =H; Hal = Cl.
This compound is prepared by the procedure described in preparation 2.1, from
15 the compound obtained in preparation 1.12 and 2-chloroacetyl chloride.
Preparation 2.15
2-Chloro-1-[4-hydroxy-4-(3-methylphenyl)-1-piperidyl]-1-ethanone.
(Ia): Ry = 3-CH3; Ry = H; R3 =-OH; Hal = CL
This compound is prepared by the procedure described in preparation 2.1, from
20 the compound obtained in preparation 1.13 and 2-chloroacetyl chloride.
Preparation 2.16
2-Chloro-1-[4-hydroxy-4-(3-methoxyphenyl)-1-piperidyl]-1-ethanone.
(Ila): Ry = 3-OCH3; Ry =H; R3 = -OH; Hal = Cl.
This compound is prepared by the procedure described in preparation 2.1, from
25 the compound obtained in preparation 1.14 and 2-chloroacetyl chloride.
Preparation 2.17
2-Chloro-1-[4-[4-chloro-3-(trifluoromethyl)phenyl]-4-hydroxy-1-piperidyl]-

1-ethanone.
(ITa): R7 = 3-CF3; Ry = 4-Cl; R3 =-OH; Hal = CL
30 This compound is prepared by the procedure described in preparation 2.1, from

4-[4-chloro-3-(trifluoromethyl)phenyl]-4-piperidinol and 2-chloroacetyl chloride.
Preparation 2.18
N-[1-(2-Chloroacetyl)-4-[4-chloro-3-(trifluoromethyl)phenyl]-4-piperidyl]-
acetamide.
35 (I1a): Rj = 3-CF3; Ry =4-Cl; R3 = -NHCOCH3; Hal = Cl.
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This compound is prepared by the procedure described in preparation 2.1, from
the compound obtained in preparation 1.16 and 2-chloroacetyl chloride.

Preparation 2.20

tert-Butyl [[1-(2-chloroacetyl)-4-[3-(triftuoromethyl)phenyl]-4-piperidyljmethyl]-
methylcarbamate.

(Ia): R1 = 3-CF3; Ry = H; R3 = -CHpN(CH3)COOC(CH3)3; Hal = CL.

A solution of 14 g of the compound obtained in preparation 1.17 and 5.5 ml of
triethylamine in 300 ml of DCM is cooled to -40°C, 3.1 ml of 2-chloroacetyl chloride
are added slowly and the mixture is left with stirring, during which the temperature is
allowed to return to AT. It is concentrated under vacuum, the residue is taken up in
water and extracted with AcOEt, the organic phase is washed with buffer pH =2 and
water and dried over NapSOy4 and the solvent is evaporated under vacuum. This gives
15.33 g of the expected product.

Preparation 2.21

1-(2-Chloroacetyl)-4-(3-chlorophenyl)-4-piperidinecarbonitrile.

(Ilc): R1 = 3-Cl; R =H; Hal = CL

This compound is prepared by the procedure described in preparation 2.1, from
the compound obtained in preparation 1.18 and 2-chloroacetyl chloride.

Preparation 2.22

1-(2-Chloroacetyl)-4-(3-methoxyphenyl)-4-piperidinecarbonitrile.

(Ilc): R1 = 3-OCH3; Ry = H; Hal = Cl.

This compound is prepared by the procedure described in preparation 2.1, from
the compound obtained in preparation 1.19 and 2-chloroacetyl chloride.

Preparation 2.23

4-(Azetidin-1-ylcarbonyl)-1-(2-chloroacetyl)-4-[3-(trifluoromethyl)phenyl]-
piperidine.

(la) : R, =3-CF;;R,=H; R, = -CO-N@ ; Hal = Cl

This compound is prepared by the procedure described in preparation 2.1, from
the compound obtained in preparation 1.20 and 2-chloroacetyl chloride.

- F 4(w) ~i so et her/ hexaneN69113- OCH3H CH2NH2- N120;
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Exampl e 1, fronm%eR2088&ipea0d obt ai ned in preparation 2.16 and the

correspondi ng corrpg}éggrgﬁéﬁ)ggul a (lI1l).(c~ Conpound prepared by the
procedure describe n Exanple 6, fronConpound No. 40.(r) Conpound prepared
by the procedure d&€tPipeearinyhperdaphetrihydiochloride25conpound obt ai ned in

preparation 2.17 and the correspondin oundofformula (I11).(s) Conpound
prepared by the pr@vﬁgcgﬁ@. @@ti@&d@l e 6, fronConpound No. 42.(t)
y

2.12 and the corregpordi : dof 10formula (I11).(nm Conpound prepared
by the procedure dgﬁ?%gﬁ)ﬁqﬁ&@éﬁm jfl front heconpound obtai ned in

Compound prepar ed ‘the procedure delcriped in Exanple 10, fronB0Conpound
No. 44.(u) Conpound prepared by the procedure described in Exanple 10,

desori b | B AN i) pr opat o by

the procedure descPi BB gg{%&e %,")\?'r%’rﬁ%“ﬁ@ Saﬁé%%%ia“& 05?/%55 iﬁgig of

g‘) epar aél ion 2.1 8,6adgdﬂblﬁbpyﬁwzliﬁesmmﬂ;jmgotﬁmﬂqﬂmﬁﬁ_ i e nefin 100 nﬂloﬁn(ﬂultdn)o% is(hepted at
oun repare e.procedyre descri in a : o, . :

coggound gbt gi néeglu?‘% t;Bf' e%ﬁ?‘é&si gﬁ > 1§°n§ﬁ‘2fpa§?1de %ﬁegg%ﬁg? natil:}{d(’:ot!rig:bog??]‘s(ﬁ(ﬁl oi TS

formula (111). ¢ypmBmgpaphed opsidisagel ehying withor DEMYMCOT LY I 0:p¢¥) WixtEgafiyb e

6, fromz§orrpoungi 14 g%f%ﬂezénp)k %E@dﬁgﬁt%ﬁﬁﬁ?%eﬁﬁﬁh@ procedure descri bed

en ro anple 4,

in steps A and’t ‘rom the conmpound obtained in

preparation 2. 7Bantert-Butyt ti(3-ypidarinyily | wineserinegadpxylatenul a (111). (aa)
Conpound prepared hym;xhﬂewqgg%iaﬁhé%ﬁ@b&ﬁﬂoﬁtﬁn&xafmxleq;ra&dinfgrswp dodns grod

: g
o e o SSen 550 o A0SR B SPRIGY Yy e o

procedure ﬂes cr Maﬂideﬂ?jtﬁm'sﬁ}iﬂrﬁ piessglrea?ﬂe?h@tc?hmmm%t@sbﬁhémédfﬂ and pheefiliratet ison
2.23 t ' L11Y. -
mcoordiAG to ¢ nETTROBHES oG TRRNH, TR % o el imborrbfe SR O8L epyine

culture: 20 The SH SY-SY strain (human neurobl astoma) is cultured
conventionally in a DVEM cul ture nmedi um (Dul becco's Mdified Eagle's

Medi um) (G bco BRL, France) containing FCS (5% (foetal calf serum

(Boehri nger Mannheim Gernmany), sodium pyruvate ( 1 mM, anti-PPLO (5 m)
(antimycopl asma agent: Tyl ocine prepared in a normal saline solution, 6 000
~g/m), gentanycin (0.1 ng/m) and 25 glutamne (4 mMM in coll agen-coated
culture flasks (Becton Dickinson, France). The stock strain SK-N BE (human
neur obl astonma) and the clone Bep 75 expressing the human p75N~ receptor
(SK-N-BE Bep 75) are conventionally cultured in a DVEM cul ture medi um

. A A . e 4 " N~ ~~ /7 r— 1 e



The study of the binding of 1251-NG- (neuronal growth factor radiolabelled
with iodine-125) is carried out on a cellular suspension of the two strains
SH SY-SY and SK-N-BE Bep 75 in accordancedlwith the nethod described by
Weskanmp (Neuron, 1991; 6 649-663). Nonspecific binding is determ ned by
measuring the total binding 35 after one hour of preincubation with the
cells at 37C in the ese onr adi ol ahel ] ed - (1 ~.M. The specifjc
binding is cal ctihd @NQ&@S—I gé?? &0 gﬁﬁ@’ V?VS'/‘“’B‘EW\B Stgﬁ\éesr%/i\&ﬂfgtﬁ% p?ﬁied
total binding gidhichevtiglaused®sit isof nonspeci fic binding. The conpetition
experinments are~carpe ut. using. a. ' .zsl - NGk, concentration of 0.3 nM The
concentrati onseq)nﬁgi &P%@gwﬁ%&%ﬁ?@%?yi}l%@l%?%di_ng of ' zsl -NGF to the p75N~
receptor of the cohpuxmasofsi8 grofithegcompouhe obtainedin the paeesdingwstepn 80 wdof a2Nom
5 10'6 0 10' " MeoH e Bl strAHIBNA PeNEARLASE e
strai nstSSH- SY- #“é%%zg@ﬁﬁhﬁg%“‘?gﬂggg est% |eshel(ﬁ?n Pgtgl% ?ﬁlsﬁtg% 35 mm
in di ameter ( BicoBeirated|undgreyrenym( thesesidel s faken 1p 1 pther andethe preeipifate frErgim
contai ni ng 5% KERofaadd with BuctibAeTHY bives 8 goTahd dRpested PRI WhRINGY Bsbd o6 his.
cells are rinsed with PBS E.” becco' s phosphate buftered saline) and either
fresh medi um cont HERFHYBA-ECS or medi um cont ai ni ng NGF at t he
concentration of CHBe6-(1Digedakiayl)pyridhandtribydncklosideabsence of the
conmpounds according to the inventi on.L{ | evel s of apoptosis are neasured
48 hours after the_ tr ent s, 1 g the /£ase\\of -t he strain SH SY-SY and 24
a0, B P ¢

hours later in th stnain BK-N-BE Bep 75 by quantifying the
cytopl agm c hi stones associated with NTeNDNA fragnents (cell death

detection ELISA, B i j . I i re
expressed a5 quante fBROSF 2Y8Y AT oI Yiminktn L6 B BlepfQBh 35 i
corresponds to 10wl pbarfNosolgtien o€ HGHentMeOHoisHes withs stinripgtia Abwwernight. The

| ndependent  exngidi¥Rthikturd 1§ HRRRMIASAEr {4ulll, 3hd tdsidiehis RaktenNigin DM &4
20 apoptosis inhihitory activity wt al ues varqug\%&%rom 10'8%&0. 10" "

h 1Cso v
M Thus the bi ritmRsT of timss agrachutens the sghvantly eaPeraEd; Y3UHmy J Dishgives
P75NTR 15ecept or2.6 gdfitHesexpodied prodastewhizhds usatl at itds.bi ochenical level, in the
i nhibition of the }di rrertlza_at%on of the receptor induced by neurotrophins,
and, on the other HEPH"% >t he cellular level, in the inhibition of the
proapoptoti c ef f ect-(InBgemtzmg])pyrimidingpdibpdro@ondc ept or. The conpounds
according to the invention can theref \be used for the preparation of
medi canents, in pa@%gmgpgl mgdLc nté i ntended for the prevention or
treatment of any pathiol ogy” whete*t he \p75 receptor is involved. Thus, in
anot her of its aspects, the inventionNprovi des nedi canents conprising a 30

conpound of forgul g, )y ddi{ ko sal b & j

phar maceuti cal | atgrcteép‘%tgbﬁjg gg?ﬁdygﬁﬁ‘gfﬂt@ﬂgf?ﬁ@%%f‘%& or a_hydrate
of the Porpound ofAf ghidHra ©f) 9-5Pris of héertbuisbuhdspeararscaibeyylets.  f4 g of
i nvention may @4@&%%0%&;&%&(6 b Bf NAHOO Sin 50" mt HEEIOTEAIHERRY abfeflux for

prevention of vayious. - dependent condi tions.such .as central and

peri pheral neurﬁgﬂ}ﬁgﬁ %&rﬁcvgra@ch\gg@ggacya%ﬂggeggvﬁ HSéalifBﬁE’r}PiV%??eréBHFéBé‘i}?d 35
Al zhei mer' s di swils ®CMathe aiganic phdies Badied bluntNapPOynamsd dieosobeent Boevdporated
syndronme, prion_dise S esi schi hr eni a.. :apyot.+: ophi . .
sclerosis, mul t‘fngfe V%gﬁlgh‘s?ﬁnrgeglﬁ%l? tar i%gl\?goﬁéﬁ%gg é%n%%% %ﬁg éslg@?é Z‘J‘s"th 2
post - i S¥haeni ¢ REMIAOEHEPAIGkto 6040 viIopairchiTaw, compouadsidra seardted:ct i on,
cardiac i nsufficiengy, 16Qr dpéigr | SGRAGHHA, HfERinflng NoAr &hl-Biltyl PALURHRS!
neuropat hies (of diabetic, traumati ¢ or_iatrodenic origi nz# damage to the
optic nerve and-Pyimihnyli pipprazinacashoxdatesiof Whishd  7ar&ere oh#ned; 5 ¢ r auma:

at heroscl erosi s; sttRoafRs polat 6cthpduhd! é&fﬁsg@{dmﬁlbef‘d' fhe cm@o&mwmag],&ff@aﬁai ng

to the inventio al.sq be used.in th r.eat ment of cancers such as that
of the lung, off}tﬂgg{mﬁﬂe’%‘?w nglﬁﬁ?@raéé%‘,& of the prostate, of the snmall
intestild®e and dB) tree-Buyloh(4-pfrithitinydy- bpiderazinechiboxylarediydrehlontiet unours, of

nmet ast ases and of | eukaem 10 e CQ nds..accor.di i i
may al so be used i I‘Iillﬁ@lr? ng%'?n,gn?f-lig? ¥ ng(;&ril:dcc’%?laelﬁerf)%atﬁ %p%cécﬁaé ?%P |a§ér{r§3‘¢t%§§
pain and in thel(% paliadiurn opfcathendn 300 md of MeH end 400 ml o€ DME imldsogenated at

arthritis. The g 'ﬁ?ﬁ%ogpgﬁgg %ﬁ'&gur% Fot D Rowrd VEHY dapily TRy fifkdrsd o O:cdstgg filthatd he

treat nent of bone fractur I'n the treatnment or” prevention one
di seases such as 15 osteoporosis.




I n,another of its aspects, the present invention relates to pharnaceuti cal
conpositions conprising, as active principle, a conpound according to the
i nvention. These pharnaceutical conpositi4hs contain an effective dose of
at- | east one conpound according to the invention, or a pharnmaceutically
acceptable salt, a solvate 20 or a hydrate of the said conpound, and at

| east one pharnaceuti cal l ccept abl e .exci pient.. The sai d exgi pients. are
sel ected, accordicRBeeRgied g‘“g?fa‘faﬁ‘é%uﬁlé §}Ve? 6? & the ?’H’éctﬁg ?F?‘ﬁ‘ﬂg PP@H%F‘ fgused
adm ni stration,asfit®m the customary excipients which are known to the person
skilled in the t | h har Mt ositions of the present
invention for o IA,"(lg'gtﬂel{%ﬁgna'gp?n@‘b(gg%&lg&%%g@?ﬁ?%})rarmscul.ar, i ntravenous,
topi cal, |ocal, inAmixnaehEalg ofithe campeud ohtainedsetherpreceding stepafO ml of a 2N

adnmi ni sty ati on, sfemA6H HEE irPEBCAR] S0 Rl of MDHIgs (d) WAV Brindht AlrSfoP 2/Hours.
sol vate or hydrate \}\)n_ere %ppr opri.at eé@gz% Sggt adm nistered . 1n unit. formfor
P [

adni ni st r at i on, Thesprgcipitate fprneg is asodas ian Fwashed fitheethere Fhis givssi3ss
to animals 30 agmhé exprdidaprétRict) Shidlols ubdPasit RPhyl axi s or treatment of the
above disorders or_diseases. The appropriate unit fornms for adm nistration
conprise the for sl BN Oadni ni stration such as tablets, soft or hard
gel atin capsul es, powWdipesazinyl)phtilédinax ydroahlosidd.ut i ons or suspensi ons,

forms for sublingual, buccal, intrat eal, intraocular 35 or intranasal
adm ni stration, r or admnistrgati of\ by inhalation, fornms for topical,
transder mal , sughgt’g%%é&u?,— ?nt]?‘*arrus ul ay’ or intravenous adm nistration,
forms fqy 69 rectal administration=ad inplants. For topical application,
t he conpounds agcoy di t he. | -k OF o in creanms, gels,
oi ntnments or | o‘%‘?otrﬁrst.'ﬁllgyl %%p@ﬁl@@ﬁn%:l i)?beg?z){u%elt&?rb? gﬁ?ﬁ"’f or adm ni stration of
a conpound accor di Aggono is Heibbledefori dif mimuteabinse & omtieey ofofdrg s rerebutyl
223,75 g Or obonP HeLRctBBRANE, 705 4 oF SOy Phidne md 8 JUIUIRm: ert
Hydr oxypr opy| nmebuigxide in g6@au of toluges, wehiglp igvihigh dsatathat reflixa 0e277 g30fpaHpditgn
gr al aslnfi gi 3|t r ?&de&geo ahd'q . T0Rs ;@f@xfi-_ta@ilbhwmg'mﬁ% Biaeeacﬁiéﬁi aiidsﬁeﬂngS mlentildag fﬁfly
e up to O. , _kn.single or divi ses.  prefer o
50 o k. Ther coBg RO BLRY o B St ff aiPE And g TR B % B st
are appropri at e8 hewrs Hlbasagiea mixaire istcooledso AT, water scadued othe trhixturans subjected
According to t i . L r I e
patient s det e uag i ASQBLAC bizinis el HAUEATRE UBBA o 30, i e
admi ni st rati on, salyent ie eydporatertiundes viaewponTee tfsiduids shiomasegraphed. omrpilica gel,

presentsd nvent i Qind Qi i f i el ;
[ catin the peghit MEISLHEIEL with3 DERERLOR, RIPD; Py iyl Gnd SR oRUD

ologi es I ndicate .
admi ni strati on, DFM@?% (24%;, v/er mixiures This givgs 395 eoighe sxpestadquadect Lllovingg
to the inventi orcrygfallPafio®from SDCM/RORLTRRCMdr Gfikhiye.accept abl e salts or its
hydr at es or solﬁ t?iﬁ .. as Y\O 03/.1.042 5d70 PCT/ FRO3/ 01685 CLAI M5 1.
Conpound of t hePt orhliFiPefazmyliyriggidine X hiydrogaloriee. i N c (cHz)n N N-R4 (1)
R3 \(CHZ)p CHZ 5 i A mhitebh:of3.51giof tHe compyund gbtdisedlinothe Drecedig stampine2@®m] ©f a
hal oge tom ajtrifl. ] I hCa . Kvd 1R - ;
atrif P%J%r onet h%&gér;ealgi%ggﬂ% td;% ‘Aff r%ﬂ rrnlegfeél?y %@%@ r%ég%(r%ﬁé %ﬁ%&b%@%ﬁ%en
at om with stirring at AT for 1 hour and concentrated under vacuum. This gives a yellow

solid which is used as it is.
Preparation 3.7
4-(1-Piperazinyl)pyridazine.

(M):p=l;R4=@N
N

30
A) 5-(4-Benzyl-1-piperazinyl)-4-chloro-3(2H)-pyridazinone.



- R3 represents a hydrogen atom a group -ORS; a group -CH20R5; a group
-NR6R7; a group -NR8COR9; a group - NRBCONR1pR11l; a group -CHZ2NR12R13; a
group - CH2NRBCONR14R15~ a (Cl-C4) al koxyca#bonyl ; a group - CONRL6R17; 15 -
or- el se R3 constitutes a double bond between the carbon atomto mhich it is
attached and the adj acent carbon atom of the plperldlne ring; -
represents an aro tic group.s Iecte fro

fhee B o7

NHNH; \ %; - i &r (ﬂtfat B{Pﬁ?zﬁlgl n%saﬁsd’rénsy ?ﬁ%‘&r%y(%l ng

mono- or di subslbyrtdakmdné)ymhl‘alghﬁ’tli 0eytin 5160 e tcfdDMiFdie penidé rat Ilj{O‘TG cfm'léahours

hal t ;o
RS ropresents e shRiebliua tube E%A S8 SREpsidhe' g SR of BiLF 8L
R6 and R7 repre@iehmg wahhi DW@QS@ ‘thynlxm{,Peﬂ"hammduotO}aam@ﬁJM)(ai k}ylm

25 - R C
1o a? k{/ lep:‘)res gi@g %g%r QX(? ﬂedﬁﬁgrﬂ%g breli L{)(\tge fofhed i@’l%olat'ed Rt ﬁf&ﬁ@ﬁ eﬂﬁ:@ élﬁleé

represent each 7&@@9&?@@9@? r&deWb{&th@FWaﬂrzeéﬁP@lfogilﬁélfkw"‘1731121§°Cand
R13 represent epghs @Q@ﬁ?nwl bér)imﬁyll)-)Bdf @ﬁﬁl&rcﬁ}iyﬁﬂhﬁﬁea (Cl-CS)al kyl; R13 may

Tha RIS Coget her A t% ggﬁﬁ %W??P?‘ggmﬁ‘@ﬂ ‘%ﬂ@;‘ﬁ m&"ﬁt%?ﬂéjd% fif of 12

and R13, together W"ﬁ“l’f“{r
constitute a heplﬁfsplﬁotﬁi ebxsaile@dee(ﬂs thestad azi 85°Ci foe, 4 haat.i diftee coplg o i AT nke

dj d | 14 and
ndepentibnt |y 2 RYAIBEATAFGRERT Glp ey B anBRis Phose € R ARER G by acdition
represent each ofhchmpenttited NgOH $ohatiagard attmmedrw@ DCMOhpadriganiic pise isrdyied
al so represent g gr Wg%oé%@]%y%ent isOv o et LB vddhain, I ARLL AL D

the nitrogen atomto are attac constitute a etero cle

sel ected from a*“zhi@ﬁné'ioﬂ@Ph?ﬂ/rOPoNléﬁ sel, hutingr pithne DEGM/MEOH (2773da VB%r ¥ ne
which is unsubSﬁlutweeuih@rgu&slbst bihe dxpattddProduicewitcty uded & it 5. 1- C4) al kyl ;
|nthe rmofgbffgpor an% ézfon salt with an acid, or in the formof a
hydrat eldr sol v&d 1 Fridazier mul a (1) according to daim 1,
characterized in thahmturelafmsg ofithp @emipooid @htaidedin thegredeimgteprand (ahtlg of

represents a tri($°l U nﬂyoln cgr%l ﬁal X 28?}1‘1 IM&SH”% ﬂ%%g xﬁte@erapx%lo"c nde:rOr

met hoxy or a tri rorre oXy radl cal “a represen rogen atom

else Rl is in pysiosphemic3prsssurdopBcoprs. aFe p@plryets énfidteredt pfffanqloﬂmﬁﬂtrm is
radi cal and R2 i cbfrRQPhddePYacthud. T éltg@ RBERYS oaFqnd ﬁ)ﬂk@éﬁ'ﬁﬁ'@d@t G | 1sru%ed
atomlntheformo a base or an a %lonsalgtvmt an d, or in the

f orm of 2G hydra@selt% or solvate. 3. Conpound of fornmula (1) according to
Caim1, characterpggstaiigntBat: - R3 represents a hydrogen atom a

QY%?)%: amanget hoxé&%?iﬂ gar??‘?ei’i%éﬁ h%‘f%&ygy%i‘ﬁ’ﬁégﬁwglm ng) methyl, a

(di met hyl am no) et hyl , a (diethylam met hyl , an 30

(1 sopropyl am no) net hyI , an (N-net opr opyl am no) met hyl , an

(i sobutyl am no) (mEy,CL: R 1R | i sQdHIt yI ami no) net hyl , an

(i sopentyl am no) net hyl, an (N-net {Sopentyl am no) met hyl , an

am nocar bonyl, an azetidin-1-ylcarbonyl; or else R3 constitutes a double
bond between the cArmhturatodrg.8 @ oththe eoiripoinsd abtaimetidnl stepdA tolfi erepajaion .8 and

carbon 24 om of 6eeg &' 1252 ipgflé}ﬁur{xio@lgéarbon in 30 ml of MeOH is hydrogenated at 30°C under
atmospheric pressure for 2 hours. The catalyst is filtered and the filtrate is

concentrated under vacuum. This gives 0.38 g of the expected product, which is used
as it is.
Preparation 3.9

30 4-(1-Piperazinyl)-3(2 H)-pyridazinone hydrochloride.
o

NH
\

(IIM),HCl:p=1; R, = \ /N



35.in the formof a base or an addition salt with an acid, or in the form
of a hydrate or solvate. 72 y! 4. Conpound of formula (1) according to
Cai=m 1, characterized in that: - R4 reprébents a 2-pyridyl, a

64met hyl - 2-pyridyl, a 3-(trifluoronmethyl)-2-pyridyl, a

5- (trlfluororrethyl) 2-pyridyl, a 3-chloro-5- (trifluororrethyl) 2-pyridyl, a

S h o2 5 pyRbAWBeng R el piri Gt s
4-(trifluoronethyl ])-p@;pwzinyl)m giylbro- E(ZGAqiyhdaﬁn&:epyrl mdinyl, a _

o B Chloron 3 hyri dar RS 8F RT3 o Db ipe bt 1 S th ik R R
3( 2l rpyri dazi nohs-dichjorp- 3(21H) peridazinone fin aBOBaﬂeofodlomeaddleaﬁed;rat éﬁO‘tC wivernighh
acid, orgin the l’Idoﬁ'lgh %ﬂ&nﬁ)ﬁg& %ﬂerngacﬁﬁms %é’ ?és‘?duesis cﬁ%ﬂ?&g@%@d &Pglmﬁé ?el&' )

according to

_ RLis in posielitrg witha WW@@H@&%M@&WIXW TWH{’@S e separated

trifluoromethyl_ raghes polé&oﬁl Qh&14-(AEbeiz P01 -pibefRidIY)-5- cHlofBEB(fZMébyﬁﬁaﬁnone
trifluoromethoxy radlc represents a hydrogen atom or else Rl is
in position 3 of of wh ﬂﬁ‘éh@gl%\ aingdhr esents a trifluoromethyl radical and R2

is in position 4 afet hmtéﬁerpdlaxanObdimmsent$(4abaizym4pmrmny1r}4echua& -32H)-
represeg@(s a hydrogﬂa at om hﬁgﬁ(}xa% § net.hoxy, an (acetyl oxy)methyl, a
20 hydr oxynet hyl ?%‘fnﬁy? a8 0818 i no. an ami nonethyl, a

(met hyl am no) meBhy4- (l-alr(emznaﬂmﬁmpwnyimdmlh,ydmcwmde hyl am no) net hyI an

(i sopropyl am no) ne

(i sobutyl am no) et rﬁ“xmr@rb (I@ﬁ? ?alkésgeg?? &Pgrkn&ﬂkwnﬁ&%ﬁ%d irithe preceding step
(i sopentyl ani noi}lhﬂef)ﬁﬂ of dﬁ%( nalhétmminswm n 3 9}1 an%\riO ml of DMF is
am nocar bonyl , Ry’iir@ébnﬁt%ﬁtak dove &nd/ércaﬁﬁbsyﬂyhe pf%rss&é $& Feoue 9 el datill B8 iafilaud| e
bond beg\een the car bon ftomt 4&: attached and h;\% ad%ﬂgent ted
carbon =t om of PH&ndhefiltrRin s qqnﬁantrate S yPesEht I%g?’ef)i?r oy Pt Hg expecte
6- met hyl - 2- pyr i pipductawBich g usel @oitagret hyl ) - 2- pyridyl, a

5-(trifluoronethyl fz%!%wig)fé’ a 3-chloro-5-(trifluoronethyl)-2-pyridyl, a
3-pyridyl, a 4-pyr § , ,o-dichloro-4-pyridyl, a 2-pyrazinyl, a

5-chl oro-2 30 pyrabH2Wyrimidisylpildediezepapsr azi nyl, a 2-pyrimidinyl, a
4-(trifluoromet hyI ) - 2pyri m' di n;N,_ 6-chl oro-2-pyrimdinyl, a

4-pyrimdinyl, I@;c? inyl, a S-pyrimdinyl, a 3-pyridazinyl,
a 6-chl oro- 3- pyr a2|nyl, a 3(2l rpyridazi none-5-yl, a
3( 2l rpyridazi none-4-yl; in the ormof a base or an addition salt with an

acid, ogyin the fo 19J Rﬁhqy%éf fo lg,rsoﬁﬂ {ohAd£E3 g@§ Z%ngnﬂfmé( leﬂ)‘ﬁﬁl of!)

according to Caim aracterli ze

1;
- R is in posiEtQ VEthIB isothen agmixqdediopwisgl Widh@ solpioaseint e &f 1 4 d1azepane in
tr Id fl u?)rorrgt f%l 50 ﬁfdl&amom réhl Qithr‘s%rﬁi& "E% tie '&BlﬂhﬂTfB(lerﬁtésrarH tliéﬁOATEAtloﬁby
radi cal an rese rogen atom S is in
t he phenyl and ?‘EB PEEe t‘§ canqe]n ﬂdg’gﬁref’?ﬁ}‘lun%éfﬁé ‘ﬁ‘gn‘a ?%?r’lgp%ﬂﬁ"‘p&(f‘?‘il Sh
of the phenyl aAdOEepmi®$éMint off s&rhfawd KeCat aolutionRhe isggremsie deantedh ier agylic a
di met hyi m no, ﬁi&sgmf “&@?eggﬁ%ﬁqﬁp m no%“ %IP Rﬁ%gptd}%@rgﬁnc phase is washed with

(di net hyl am no) met h
(i sopropyl am no;amlezwg galutadnuand) chmdmy)enﬁtaz@qu agghthe solvent is evaporated under

(1 sopent yl am noyggihy irhis3ivch ieTBaed DRGB! WA S alaBklwL, or an

am nocar bonyl ; or e tes oub e bond between the carbon atom
to which it is attBepaatiomdline adj acent carbon atom of the piperidine

ring; 2-Chloro-6-(1-piperazinyl)pyrazine hydrochloride.

—N
(I, HC1:p=1; R4={
; N

30 Cl




- R4 represents a 2-pyrazinyl, a 4-pyrimdinyl, a 3(2~-pyridazinone-5-yl or
ar 15 5- (trifluoromethyl)-2- pyrldyl in the formof a base or an addition
salt with an acid, or in the formof a hyd¥ ate or solvate. 7. Process for
pr.epari ng corrpounds of formula (I) according to daim1l in which n = 1,
characterized in that: 20 al) a conpound of formula Rl N-C-CH2 Hal (Ila) R3
in which RL, R2,and s, defi ned ound of forrmula (I) in
Claim 1 and Hal A?e‘ﬁftﬁ‘é&{‘g( °W8¥@éf@?‘%£‘(¥h‘laﬁ}p§¥ MSEAORMEr i ne or bromi ne,
wi th the proviso tAamixthenoR3 ¢ it errtutd Dypipedasihecarboaylare 4 ginuft 2,6nlicHiase

| o G~ T NPl i 83 5fie DREARFAG AL Ut b buByBETRRNES afleri 70 Bougs. 1
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hydr oxyl Vs g ram pgef ys %&h@%@e@%&%%ﬂ% tﬁé‘cr?%a%}‘(ﬂ@r FodtieP FfRfel 34 ?solattélﬁwﬁﬁ @B&Hﬂld

of for (I') 1's obtal ne roce pre aring conpounds of
formula (1) accthigigigs ¢d Leftheetpactedpmpdust,mp. 2 108Kar act eri zed in that:

74 a2) a conpogpnd; @fhlgrgreijﬁpaleyl%y@ &b&}mmﬁs in which R, R2 and R3

are as defined for a co or mu with t Vi.SO
that when R3 cont aﬁﬁglx&‘r}gygﬂé@q’f%ﬁe C%‘P?f@df 4)?? *ﬁ@?@e‘gﬁﬁéﬁei’%@?ﬂ@?ﬁ
protected, is rzNdydtbchlotib ethet Sotiormih m‘mf of MHOBI ik @7 wiEhidtirriny-aRA T o«)ermght

\(CHZ)-CH P in L ch. nd R4.are ned . .for 0 1)
h a1 b2y TR e g 3 deefed Sap ficuoR paf o TRE Wit P’ R st
present in R3 102Wrtheamact©dprmhlet t he corrpound of forrrul a(l) is

obtai ned. 9. Proc aring conpounds of fornmula (1) according to
Claim1 in which %ép%ﬂ{l%rggﬁtﬁs a group -CH2NR12R13 in which R12 and R13
each represent hydﬂ*-@éléino 2 HapiperrainyDpdimidinechydrecdjoridec onpound of formul a
RRO R Rz NICCH2 Hal or ~ N-C CH=ECH2ZNNE\~--~ NC ~ 15 (llc) (l1d)

(D, xHCL:p=1; R, =—\

Cl
15 A) tert-Butyl 4-(4-chloropyrimidin-2-yl)-1-piperazinecarboxylate and fert-butyl
4-(2-chloropyrimidin-4-yl)-1-piperazinecarboxylate.

A mixture of 9.55g of ftert-butyl 1-piperazinecarboxylate, 7.64g of
2,4-dichloropyrimidine and 8.6 g of NaHCO3 in 90 ml of EtOH is heated at 100°C for
one hour. It is concentrated under vacuum, the residue is taken up in water and

20 extracted with DCM, the organic phase is dried over NapSOy4 and the solvent is
evaporated under vacuum. The residue is chromatographed on silica gel, eluting with
a DCM/AcOEt (90/10 to 60/40; v/v) mixture. Two compounds are separated:

-the less polar compound, tert-butyl  4-(4-chloropyrimidin-2-yl)-
1-piperazinecarboxylate, of which 1.75 g are obtained;

25 -the more polar compound, tert-butyl 4-(2-chloropyrimidin-4-yl)-
1-piperazinecarboxylate, of which 12.9 g are obtained.
B) 4-Chloro-2-(1-piperazinyl)pyrimidine x hydrochloride.

A mixture of 1.75 g of the less polar compound obtained in the preceding step

and 100 ml of 2N hydrochloric ether solution in 10 ml of MeOH is left with stirring at

30 AT for 18 hours. It is concentrated under vacuum, the residue is taken up in ether and
the crystalline product formed is isolated with suction. This gives 1.6 g of the
expected product.



in,which R and R2 are as defined for a conpound of fornula (1) in Cdaim1l
and Hal represents a halogen atom preferably chlorine or bromne, is
reacted with a conpound of formula /CH2 G& ~ HN\ /NR4 (II1) (CH)p CHZ
2Q in which p and R4 are as defined for a conpound of formula (I) in daim
1 to give a conpound of formula i RL/ ~OCHZ-CH2 '~ /INIC(CHZ)n N
N-Ra NCB (CH2) p C(I}Q@élgg bgi)%;t)he cyano group of the conpound of formula
(la) is reduced td AR ound of formula (1) according to Claim1l in
whi ch R3 = CH2NH2.6-Chloréd(pepipetazifiyl jpyrimitiiae Ry&dchloride.] / CH2 CH2\ N-C (CHz)n
N~ ~-Ra (la) NC (CHZ)~H2 in which: -nis 1 or2; - pis 1.at 2; - Rl
represents a hal ogen atom a trifluoronethyl radicals (d-cA4)alkyl; a 10
(d-C4)al koxy; a trifluoromnet hoxy(nj)’agtp%;__l-; 824:5 esem s a hydrogen atom
or a halogen atom - R4 represents an aromatic grou _sg/ected from OO/ ~
[/ N\ / NHJ . . . N ~N~NHNNNNNI15 20 25 the' said aromati c groups

bei ng unsubsti t ut esl sehitiER8O14.8g &Tﬁmﬁihldr%@ﬁnihme&nslobsﬁlidflaeﬂbnisxﬂbeﬁ(ﬁﬂed

i ndependently fromg, hal pgen m .a - al kyl , .a 1= al koxy, . a

trifluoronmet hox@%gg;’ éépﬁ‘ PR 0? hg &f Pﬂf‘g‘m‘g %B%@%BF 1%%6(&51& %%‘%?Lonétg?(é[ is gded an

acid, or in theveor3®minuteshandr thieemixture is left with stirring at 0-5°C for 2 hours. It is
concentrated under vacuum, the residue is taken up with 100 ml of 2N NaOH and

extracted with ether, the organic phase is dried over NapSO4 and the solvent is
evaporated under vacuum. The hydrochloride is formed, giving 15 g of the expected
10 product.
EXAMPLE 1: Compound No. 1
2-[4-(2-Pyrazinyl)-1-piperazinyl]-1-[4-[3-(trifluoromethyl) ~ phenyl]-1-piperidyl}-
1-ethanone hydrochloride, 2H»O.

/ N>\
(D), HC1 : R, = 3-CF3;R2=H ;R3=H ; R4=—(_‘ ; n=1;p=1
N=—

15 A mixture of 0.7 g of the compound obtained in preparation 2.1, 0.39 g of the
compound obtained in preparation 3.1, 0.39 g of potassium iodide and 0.635 g of
K9CO3 in 30 ml of acetonitrile is left with stirring at AT overnight. Water is added to
the reaction mixture, which is extracted with AcOEt, the organic phase is washed with
water and with saturated NaCl solution and dried over NapSOy4 and the solvent is
20 evaporated under vacuum. The residue is chromatographed on silica gel, eluting with
a DCM/MeOH (97/3; v/v) mixture. The product obtained is taken up in 2N
hydrochloric ether solution and, after trituration, the precipitate formed is isolated
with suction. This gives 0.42 g of the expected product.
Mass spectrum: MH' =434.3.
25 EXAMPLE 2: Compound No. 2
1-[4-Hydroxy-4-[3-(trifluoromethyl)phenyl]-1-piperidyl]-2-[4-[ 5-trifluoromethyl)-
2-pyridyl]-1-piperazinyl]-1-ethanone dioxalate.

(D, 2CH,0,: R, = 3-CF, ;R,=H .R;=-OH ; R, = @CF3 ;n=1;p=1.

A mixture of 0.8 g of the compound obtained in preparation 2.2, 0.575 g of
30 1-[5-(trifluoromethyl)-2-pyridyl]piperazine, 0.413 g of potassium iodide and 0.688 g



or .solvate. 11. Medi canent, characterized in that it conprises a conpound
of fornmula (1) according to any one of Clains 1 to 6, or an addition salt
of this conpound with a pharnmaceutically 4tceptable acid, or else a hydrate
o, a solvate of the conpound of formula (1). 12. Pharnmaceuti cal

conposition, characterized in that it conprises a conpound of fernmula (1)
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Compound No. 4 of Example 4 can also be obtained by following the two steps
below:

A’) tert-Butyl [1-[2-[4-(2-pyrazinyl)-1-piperazinyl]acetyl]-4-[3-(trifluoromethyl)-

20 phenyl]-4-piperidyl]methylcarbamate.

A mixture of 2.8 g of the compound obtained in preparation 2.7, 1.25 g of the
compound obtained in preparation 3.1, 1.1 g of potassium iodide and 1.8 g of KoCO3
in 30 ml of acetonitrile is left with stirring at AT for 3 hours. Saturated KpCO3
solution is added, the mixture is extracted with AcOEt, the organic phase is dried over

25 NapSO4 and the solvent is evaporated under vacuum. The residue is chromatographed
on silica gel, eluting with a DCM/MeOH (97/3: v/v) mixture. This gives 1.75 g of the
expected product.

B’) 1-[4-(Aminomethyl)-4-[3-(trifluoromethyl)phenyl]-1-piperidyl]-2-[4-(2-
pyrazinyl)-1-piperazinyl]-1-ethanone.

30 A mixture of 1.7 g of the compound obtained in the preceding step, 50 ml of a 2N
solution of HCI in ether and 30 ml of MeOH is left with stirring at AT for 4 hours. It
is concentrated under vacuum, the residue is taken in water, the aqueous phase is
washed with AcOEt, the aqueous phase is rendered alkaline by addition of K7COs3,
the mixture is subjected to extraction with AcOEt, the organic phase is washed with

35 saturated NaCl solution and dried over NapSO4 and the solvent is evaporated under
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10 A mixture of 1.28 g of the compound obtained in preparation 2.6, 1.1 g of
2-(1-piperazinyl)pyrimidine, 1.23 g of K»CO3 and 0.79 g of potassium iodide in
30 ml of acetonitrile is left with stirring at AT for 4 hours. It is concentrated under
vacuum, the residue is taken up in water and extracted with DCM, the organic phase is
dried over NaySO4 and the solvent is evaporated under vacuum. The residue is
15 chromatographed on silica gel H, eluting with a DCM/MeOH (100/1; v/v) mixture.
This gives 0.9 g of the expected product.
B) 1-[4-(Aminomethyl)-4-[3-(trifluoromethyl)phenyl]}-1-piperidyl]-2-[4-(2-
pyrimidinyl)-1-piperazinyl]-1-ethanone trihydrochloride.
A mixture of 0.9 g of the compound obtained in the preceding step, 0.1 g of
20 Raney® nickel, 10 ml of 20% aqueous ammonia and 50 ml of MeOH is hydrogenated
at AT under atmospheric pressure for 4 hours. The catalyst is filtered off and the
filtrate is concentrated under vacuum. The residue is taken up in water and extracted
with DCM, the organic phase is dried over NapSOy4 and the solvent is evaporated
under vacuum. The residue is taken up in a 2N solution of HCI in ether and the
25 precipitate formed is isolated with suction. This gives 0.74 g of the expected product
after drying under vacuum; m.p. = 198-202°C.
EXAMPLE 6: Compound No. 27
2-[4-(4-Pyrimidinyl)-1-piperazinyl]-1-[4-[3-(trifluoromethyl) phenyl}-3,6-dihydro-
1(2H)-pyridyl]-1-ethanone dioxalate.

O
»,2CHO, : / N(|3|CHN N N=\N
N
CF;

30
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e is extracted with AcOEt, the organic phase is washed with
saturated NaCl and dried over NapSO4 and the solvent is evaporated under vacuum.
5 The residue is chromatographed on silica gel, eluting with a DCM/MeOH (95/5; v/v)
mixture. 0.7 g of the product obtained is taken up in MeOH, 0.12 g of oxalic acid is
added, the system is left in crystallization and the precipitate formed is isolated with
suction. This gives 0.502 g of the expected product, m.p. = 160°C.
Mass spectrum: MH' =432.3.
10 EXAMPLE 7: Compound No. 30
1-[4-(Aminomethyl)-4-[2-(trifluoromethyl)phenyl]-1-piperidyl]-2-[4-(2-
pyrazinyl)-1-piperazinyl]-1-ethanone 1.5 oxalate, 0.5 HO.

—N
D, 1.5 CH,O,:R, = 2-CF, ;R,=H; R, =-CH2NH2;R4= 4<— /> ;n=1;p=1.
N
A) 1-[2-[4-(2-Pyrazinyl)-1-piperazinyl]acetyl]-4-[2-(trifluoromethyl) phenyl]-

15 4-piperidinecarbonitrile 1.5 oxalate.
A mixture of 1 g of the compound obtained in preparation 2.10, 0.496 g of the
compound obtained in preparation 3.1, 0.51 g of potassium iodide and 0.836 g of
K»CO3 in 20 ml of acetonitrile is left with stirring at AT overnight. It is concentrated
under vacuum, the residue is taken up in water and extracted with AcOEt, the organic
20 phase is washed with water and with saturated NaCl solution and dried over NapSO4
and the solvent is evaporated under vacuum. The residue is chromatographed on silica
gel, eluting with a DCM/MeOH (97/3; v/v) mixture. 0.29 g of the product obtained is
taken up in MeOH, 0.057 g of oxalic acid is added and the precipitate formed is
isolated with suction. This gives 0.081 g of the expected product, m.p. = 125-126°C.
25 B) 1-[4-(Aminomethyl)-4-[2-(trifluoromethyl)phenyl]-1-piperidyl]-2-[4-(2-
pyrazinyl)-1-piperazinyl]-1-ethanone 1.5 oxalate, 0.5 HyO.
A mixture of 0.8 g of the compound obtained in the preceding step, 0.08 g of
Raney® nickel, 20ml of 20% aqueous ammonia and 100ml of MeOH is
hydrogenated at AT under atmospheric pressure for 36 hours. The catalyst is filtered
30 off and the filtrate is concentrated under vacuum. The residue is taken up in water and
extracted with AcOEt, the organic phase is washed with saturated NaCl solution and
dried over NapSOy4 and the solvent is evaporated under vacuum. The product is
chromatographed on silica gel, eluting with a DCM/MeOH (90/10; v/v) mixture.
0.28 g of the product obtained is taken up in AcOEt, 0.054 g of oxalic acid is added
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EXAMPLE 8: Compound No. 32
5 1-[4-(Hydroxymethyl)-4-[3-(trifluoromethyl)phenyl]-1-piperidyl]-2-[4-(2-

pyrazinyl)-1-piperazinyl]-1-ethanone.
N

@ :R;= 3-CFy; R2=H;R3=—CH20H;R4=~<—/> ;n=1;p=1.

N

A mixture of 0.6 g of Compound No. 31 and 0.14 g of KOH pellets in 10 ml of MeOH
and 5 ml of water is heated at 70°C for 10 minutes. After cooling to AT, the crystalline
10  product formed is isolated with suction, washed with water and dried. This gives 0.3 g of
the expected product, m.p. = 223°C.
Mass spectrum: MH' =464 4.
EXAMPLE 9: Compound No. 33
1-[4-[(Dimethylamino)methyl]-4-[3~(trifluoromethyl)phenyl]-1-piperidyl]-
15 2-[4-(2-pyrazinyl)-1-piperazinyl]-1-ethanone.

—N
(I):R1=3-CF3; R2=H§R3='CH2N(CH3)2;R4=‘<‘/>;n=l
N

A mixture of 0.85 g of Compound No. 4 obtained in Example 4, 0.28 ml of 37%
aqueous formaldehyde solution, 3.8 g of sodium triacetoxyborohydride and 3 drops of acetic
acid in 50 ml of THF is left with stirring at AT overnight. The reaction mixture is

20  concentrated under vacuum, the residue is taken up in 100 ml of water and the system is
heated at 80°C for 30 minutes. After cooling to AT, the reaction mixture is rendered
alkaline to pH = 9 by addition of 10% NaOH solution and extracted with DCM. The organic
phase is dried over NapSOy4 and the solvent is evaporated under vacuum. This gives 0.55 g
of the expected product following recrystallization from ether; m.p. = 118°C.

25 Mass spectrum: MH' =491.4.

'H NMR: DMSO-d: & (ppm): 1.6-2.3: m: 10 H; 2.35-2.7: m: 6H; 2.8-3.3: m: 4H;
3.4-4.0: m: 6H; 7.4-8.4: m: 7TH.
EXAMPLE 10: Compound No. 36
1-[4-(4-Chlorophenyl)-3,6-dihydro-1(2H)-pyridyl]-2-[4-(2-pyrazinyl)-
30 1-piperazinyl]-1-ethanone.
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K»COj3 solution is added, the system is extracted with AcOEt, the organic phase is
5 dried over NapSOy4 and the solvent is evaporated under vacuum. The residue is
chromatographed on silica gel, eluting with a DCM/MeOH (97/3; v/v) mixture. This
gives 0.55 g of the expected product following recrystallization from a DCM/iso ether
mixture; m.p. = 139-141°C.
EXAMPLE 11: Compound No. 37
10 1-[4-(Aminomethyl)-4-(4-chlorophenyl)-1-piperidyl]-2-[4-(2-pyrazinyl)-
1-piperazinyl]-1-ethanone trifluoroacetate.

—N
(I), TFA : R, = 4-Cl;R, =H;R; =-CH,NH, ; R, = {/> ;n=1;p=1
N

A) 4-(4-Chlorophenyl)-1-[2-[4-(2-pyrazinyl)-1-piperazinyl]acetyl]-4-piperidine-
carbonitrile.

15 A mixture of 1 g of the compound obtained in preparation 2.14, 0.56 g of the
compound obtained in preparation 3.1, 0.56 g of potassium iodide and 0.47 g of

K»CO3 in 20 ml of acetonitrile is left with stirring at AT overnight. It is concentrated

under vacuum, the residue is taken up in water and extracted with AcOEt, the organic

phase is dried over NapSOy4 and the solvent is evaporated under vacuum. This gives
20 1.51 g of the expected product, which is used as it is.

B) 1-[4-(Aminomethyl)-4-phenyl-1-piperidyl]-2-[4-(2-pyrazinyl)-1-piperazinyl]-
l1-ethanone trifluoroacetate and  1-[4-(aminomethyl)-4-(4-chlorophenyl)-
1-piperidyl]-2-[4-(2-pyrazinyl)-1-piperazinyl]-1-ethanone trifluoroacetate.

A mixture of 1.51 g of the compound obtained in the preceding step, and 0.15 g

25 of thodium on alumina in 100 ml of MeOH is hydrogenated at AT under atmospheric
pressure for 36 hours. The catalyst is filtered off and the filtrate is concentrated under

vacuum, The residue is chromatographed on silica gel H, eluting with a DCM/MeOH

(100/5; v/v) mixture and then with a DCM/MeOH/H»O (100/5/0.5; v/v/v) mixture.

The product obtained is taken up, in the form of a mixture of two compounds, in

30 EtOH, 2N hydrochloric ether solution is added and the precipitate formed is isolated
with suction. The precipitate is dissolved in water, the aqueous phase is washed with

DCM, the aqueous phase is rendered alkaline by addition of 10% NaOH solution and
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evaporated under vacuum. The residue is recrystallized from AcOEt to give 0.14 g of
the mixture of the two compounds, containing 21.6% of one compound and 75.5% of
Compound No. 37. Preparative HPLC is used to separate the two compounds. A Delta
5 Prep 4000 preparative HPLC apparatus with a PROCHROM column with dynamic
axial compression, with a diameter of 50 mm, and 380 g of Kromasil® C18 stationary
phase, compressed under a pressure of 70 bars, are used. The mobile phase is a
gradient of the mixture of an eluent A (HyO + TFA 0.1%) and of an eluent B
(acetonitrile/HyO (90% + 10%) + TFA 0.1%) and the flow rate is 122 ml/min.
10 UV detection is carried out at a wavelength of 254 nm. After 0.122 g of the mixture
has been separated, the product is:
-0.037g of a compound identified as being 1-[4-(aminomethyl)-4-phenyl-
1-piperidyl]-2-[4-(2-pyrazinyl)-1-piperazinyl]-1-ethanone trifluoroacetate:
RT =13 min;
15 Mass spectrum MH" =395.4.
- 0.15 g of Compound No. 37: RT = 15.9 min;
Mass spectrum MH' =429.4.
EXAMPLE 12: Compound No. 57
1-[4-[(Methylamino)methyl]-4-[3-(trifluoromethyl)phenyl]-1-piperidyl]-2-[4-(2-

20 pyrazinyl)-1-piperazinyl]-1-ethanone.
N

(D :R,=3-CF;;R,=H; R, =-CH,NHCH, ;R4=@ ;n=1;p=1.
N
A) tert-Butylmethyl [[1-[2-[4-(2-pyrazinyl)-1-piperazinyl]acetyl]-
4-[3-(trifluoromethyl)phenyl]-4-piperidylJmethyl]carbamate.
A mixture of 10 g of the compound obtained in preparation 2.20, 3.7 g of the
25 compound obtained in preparation 3.1, 3.7 g of potassium iodide and 6.2 g K»CO3 in
200 ml of acetonitrile is left with stirring at AT for 5 hours. It is concentrated under
vacuum, the residue is taken up in water and extracted with AcOEt, the organic phase
is dried over NapSOy4 and the solvent is evaporated under vacuum. The residue is
chromatographed on silica gel H, eluting with DCM and then with a DCM/MeOH
30 (100/2; v/v) mixture. This gives 10.7 g of the expected product.
B) 1-[4-[(Methylamino)methyl]-4-[3-(trifluoromethyl)phenyl]-1-piperidyl]-2-[4-(2-
pyrazinyl)-1-piperazinyl]-1-ethanone.
A solution of 8 g of the compound obtained in the preceding step in 100 ml of MeOH is
admixed with 300 ml of 2N hydrochloric ether solution and left with stirring at AT
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Mass spectrum MH' =477.4.
'H NMR: DMSO-dg: & (ppm): 1.10: s: 1H; 1.6-2.3: m: 7H; 2.4-3.8: m: 16H; 7.4-
7.75: m: 4H; 7.8: d: 1H; 8.15: dd: 1H; 8.3: d: 1H.
10 EXAMPLE 13: Compound No. 58
1-[4-(Isopropylamino)methyl]-4-[3-(trifluoromethyl)phenyl]-1-piperidyl]-2-[4-(2-
pyrazinyl)-1-piperazinyl]-1-ethanone.

—N
(D : R, =3-CF, ; R, =H ; R, = -CH,NHCH(CH, )2;R4=~(/> ;n=1;p=1.
N

A mixture of 1 g of Compound No. 4, 0.16 ml of acetone and 5 drops of acetic
15 acid in 10 ml of THF is admixed at AT with 0.5 g of sodium triacetoxyborohydride
and is left with stirring at AT overnight. Subsequently 20 ml of MeOH are added and
the mixture is heated at 55°C for 1 hour. It is concentrated under vacuum, the residue
is taken up with 30% NaOH solution and extracted with DCM, the organic phase is
dried over NapSO4 and the solvent is evaporated under vacuum. The residue is
20 chromatographed on silica gel, eluting with a DCM/MeOH (93/7; v/v) mixture. This
gives 0.511 g of the expected product following recrystallization from ether; m.p. =
140-141°C.
Mass spectrum: MH" = 505.3.
EXAMPLE 14: Compound No. 59
25 1-[4-[(N-methylisopropylamino)methyl]-4-[3-(trifluoromethyl) phenyl]-
1-piperidyl]-2-[4-(2-pyrazinyl)-1-piperazinyl]-1-ethanone trihydrochloride.

(I), 3HC1 : R, = 3-CF, ; R, =H; R, = -CH,N(CH,)CH(CH, ), ; R, =<‘ /> ;n=1;p=1
N

A mixture of 0.36 g of Compound No. 58, 0.08 ml of 37% aqueous formaldehyde

30 solution and 5 drops of acetic acid in 10 ml of THF is admixed at AT with 0.605 g of
sodium triacetoxyborohydride and is left with stirring at AT for 4 hours. Subsequently

10 ml of MeOH are added and the mixture is heated at 60°C for 1 hour. It is
concentrated under vacuum, the residue is taken up with 30% NaOH solution and
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EXAMPLE 15: Compound No. 65

1-[4-(Aminomethyl)-4-(3-chlorophenyl)-1-piperidyl}-2-[4-(2-pyrazinyl)-

1-piperazinyl]-1-ethanone.

—N
(I):Rl=3-Cl;R2=H;R3=-CH2W2;R4=@;H= 1;p=1
10 N

A) 4-(3-Chlorophenyl)-1-[2-[4-(2-pyrazinyl)-1-piperazinyl]acetyl]-4-piperidine-
carbonitrile.
A mixture of 2.3 g of the compound obtained in preparation 2.21, 1.3 g of the
compound obtained in preparation 3.1, 1.3 g of potassium iodide and 2.2 g of KCO3
15 in 40 ml of acetonitrile is left with stirring at AT overnight. Water is added to the
reaction mixture, which is extracted with AcOEt, the organic phase is washed with
saturated K9CO3 solution and with water and dried over NapSOy4 and the solvent is
evaporated under vacuum. The residue is chromatographed on silica gel, eluting with
a DCM/MeOH (97/3; v/v) mixture. This gives 2.3 g of the expected product.
20 B) 1-[4-(Aminomethyl)-4-(3-chlorophenyl)-1-piperidyl}-2-[4-(2-pyrazinyl)-
1-piperazinyl]-1-ethanone.
A mixture of 0.62 g of the compound obtained in the preceding step and 0.6 g of
Raney® nickel in 30 ml of MeOH is hydrogenated at 28°C under atmospheric
pressure for 8 hours. The catalyst is filtered off and the filtrate is concentrated under
25 vacuum. The residue is chromatographed under alumina, eluting with a DCM/MeOH
(97/3; v/v) mixture. This gives 0.121 g of the expected product following
recrystallization from the DCM/iso ether mixture; m.p. = 138-139°C.
Mass spectrum: MH' =429.3.
EXAMPLE 16: Compound No. 69
30 1-[4-(Aminomethyl)-4-(3-methoxyphenyl)-1-piperidyl}-2-[4-(2-pyrazinyl)-
1-piperazinyl]-1-ethanone dioxalate.

—N
@,2C,H,0, : R, =3-OCH,;R,=H;R,=-CH,NH, ; R, = —<_/>; n=1;p=1.
N
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K»CO3 solution and water and dried over NapSO4 and the solvent is evaporated
under vacuum. The residue is chromatographed on silica gel, eluting with a
DCM/MeOH (97/3; v/v) mixture. This gives 1.5 g of the expected product, of which a
10 portion is recrystallized from iso ether; m.p. = 108°C.
B) 1-[4-(Aminomethyl)-4-(3-methoxyphenyl)-1-piperidyl]-2-[4-(2-pyrazinyl)-
1-piperazinyl]-1-ethanone dioxalate.
A mixture of 1.3 g of the compound obtained in the preceding step, 0.2 g of
Raney® nickel and 10 ml of concentrated aqueous ammonia solution in 70 ml of
15 MeOH is hydrogenated at 31°C under atmospheric pressure for 30 hours. The catalyst
is filtered off and the filtrate is evaporated under vacuum. The residue is taken up in
IN HCI solution, the aqueous phase is washed with AcOEt, the aqueous phase is
rendered alkaline by addition of 10% NaOH solution, the mixture is extracted with
DCM, the organic phase is dried over NapSO4 and the solvent is evaporated under
20 vacuum. 0.2 g of the product obtained is taken up in ether, 0.042 g of oxalic acid is
added and the precipitate formed, following trituration, is isolated with suction. This
gives 0.19 g of the expected product, m.p. = 120°C.
Mass spectrum: MH' =4254.
The table below illustrates the chemical structures and physical properties of
25 some examples of compounds according to the invention.
In this table
- the value R3 = double bond indicates that R3, together with the adjacent carbon
atom of the piperidine ring, forms a double bond, as illustrated in Example 6;
- Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, n-Pe and i-Pe represent, respectively, the groups
30 methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, n-pentyl and isopentyl.
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MH"
1 11| 3CF3 | H H _(/—1‘{ HCI
> ether
N 434.3
2 11| 3-CF3 H -OH 72\ oF 173; dioxalate
3
= ether
3 2|1| 3CF3 | H -OH _(/’1‘{ 113; 1.5 oxalate
> ether
N_ -
4 11| 3CF;3 | H -CH,NH) 4(/—1‘{ 155
> AcOEt
N 463.4
5 11| 3CF3 | H -CH,NH, _</N3\ 198-202; 3 HCI
ether
N— -
6 1|1} 3-CF3 H -OH — 145-146
(@) }\I Y/, DCM/iso ether
7 11| 3-CF3 H -OH i 105; oxalate
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()-f21°39%09& ()-f2:}of~\;rB1 | v $10%& ()- N— ;
10 1{1]| 3CF; | H -OH ﬂ 99
(a) \ 77| DCMiiso ether
N—N
11 11| 3-CF3 H -OH — 2.5 oxalate
b \ N ether
(b) N—//
450.3 (base)
12 11| 3CF3 | H -OH =N 126
() \ /> DCM/iso ether
N ]
13 11| 3CF;3 | H -OH N= 133-134
_<\ / DCM/iso ether
N
(a) -
14 1{1| 3CF; | H -OH N T 137
_< DCM/iso ether
N—7
(a) N ]
15 11| 3CF;3 | H -OH =N 128-130
\ >/ DCMiso ether
@ N -
16 11| 3CF3 | H -OH — TFA
\_ .
N 450.4
17 11| 3CF3 | H -OH 0 140-200
/ /NH iso ether
(a) =N -
18 1|1| 3-CF3 | H -OH 0O NH 189-191
C DCM/iso ether
\ N
(a) 7 -
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112 3-CF3 H -OH - 98-102; oxalate
_<}\I ether/pentane
(b) CFs -
21 1{2| 3CF3 | H -OH N 147-149
}\I * | DCM/iso ether
22 22| 3CF; | H -OH — 125-126; 2HCI
\ CF,
N ether
(©) 545.4
23 11| 3CF3 | H -OMe =N 92-104; 3HCI
\ /; ether
N
(@) -
24 1{1| 3CF3 | H “NMe; =N 2 oxalate
\ /; ether/MeOH
N
(e) 471.5
25 11| 3-CF3 | H -CONH, =N 178-185; 3HCI
\ /; ether
N
® 4715
26 1{1| 2CF3 | H -OH =N 218
\ /; iso ether
N
(8 -
27 11| 3-CF3 H Double bond _(:\ 160; dioxalate
N
(h) }"_// lf;;) ?
28 1|{1] 3-CF3 | H | Doublebond _(=N 164; oxalate
\ /\ MeOH
@) N / 432.4
29 11| 2«CF3 | H | Doublebond =N 196; oxalate
\ /; MeOH
@) N 432.4
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31 1|1] 3-CF3 | H | -CHyOCOMe 4(-:.N 2 HCl
k) \ ; ether
N / 506.4
32 11| 3CF3 | H -CH,OH {‘—:N 223
\ > water
N / 464.4
33 1{1] 3-CF3 | H | -CHNMey _(‘—‘N 118
\ ; ether
N / 491.4
34 11| 4CF3 | H -OH =N 131-132
\ /; iso ether/DCM
0 N -
35 11| 4cC1 | H -OH =N 190-191
\ /; iso ether/DCM
(m) N -
36 11| 4Cl | H | Doublebond _(:-N 139-141
\ iso ether/DCM
\/ _
37 11| 4C | H -CHyNH, 4(=N TFA
W, -
N / 429.4
38 11| 3CH3 | H -OH A(=N 176
\ /; acetonitrile
(n) N -
39 11| 3-CH3 | H | Doublebond ‘(=N 133
\ iso ether
N_)/
(0) -
40 1|1]30CH; | H -OH =N 133
\ /; iso ether/DCM
N
() 4124
41 |1|1]30CH; | H | Doublebond 4(=N 191-192; oxalate
\ ; MeOH
N / 394.3
(@ 3 (base)
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N 1.5 oxalate

® MeOH/ether
533.3 (base)

' $10%: () -[RSFITTIIY V= 173 EPP8 € s T BhidBonal® _15?/3 128147
CF,

44 1|1]| 3-CF3 |4-Cl -OH _(=N 167-169
\ /; DCM/iso ether

® N :
45 11| 3-CF3 |4-Cl| Doublebond fN 160-170; 3 HCl
\ /; ether
® N :
46 11| 3CF3 |4<cCl -OH N= 178-179
—<\ / MeOH/iso ether
N
09 '
47 11| 3-CF3 | 4-Cl| Doublebond _<N— 239-241; 2 HCI
\ / ether
) N -
48 112} 3CF3 |4Cl -OH 124
\ CF, _
N iso ether
49 12| 3-CF3 |4-Cl| Doublebond CF 133-164;
}\I ’ 1.5 oxalate
W) iso ether/MeOH
50 11| 3-CF3 | 4Cl -NHCOMe CF 209-210; oxalate
}\I > | MeOH/ether
(w) -

51 1|1]30CF; | H -OH =N 133
\ /; iso ether

) N 466.4 (base)




,8.10% & ()- 'H 14%0% & ()-F! H ! 4%09%& () - FU- UoUUl WV} A2{\ =

1-10% & () - S10%& ()-T!'! 9$10%\ & ()-!&9$10% : & () -

10% & ()-Ls10% & () - VWWAWXXaB{\ = | #y1068 & ()-!0
$10%\ & ()- @0% & () -y&L0% & ()-yGLO% & () - 109 & () - SXYY' ZZ1[ K[| [ yV8- =
10°, %40% ()- !, 0a0%& ()- '{’ 0/(10%\&() >h, Y40YRR& ()- 9 &

%L 0%IVE () - @& 909 II|_I o etr T ThiE=10"; .
109K () - @831 ()1 8&1093%{’ Lﬁ {osaie OB - f 8109 -_10 201-202;
10,1=]11]2""| Z8F= 10!lv %4 0%& ()-l 3 109& ()-T'3 100& () () 1.5 oxalate
109 ()-@° o8& () -|@ | v’ aaax\BF= \
® \ 74 MeOH
53 111} 3-CF3 H Double bond FC 95-108; 1.5 HC1
- ether
\
® \ 74 499 4
54 11| 3CF3 | H -OH =N 161
\ iso ether
(a) N é\a 4843
55 1|1| 3CF3 | H -OH — 129
_<\ iso ether
N
(@) al -
56 11| 3CF3 | H -CHyNH, 0 3 HCI
74 NH ether
(@) — 4794
57 1|1]| 3CF3 | H | -CH)NHMe ‘(=N 137-139
\ ; iso ether
N / 4774
58 1|1]| 3-CF3 | H | -CH,NHi-Pr ‘fN 140-141
\ ; ether
N / 505.3
59 1|1| 3CF3 | H | -CHyN(Me)i-Pr fN 185-200; 3HCI
, \ ; ether
N / 519.3
60 1|1| 3CF3 | H | -CHyNHi-Bu _(ZN 111-112
(aa) \ ; ether
N / 519.3
61 1|1]| 3-CF3 | H |-CHyN(Me)i-Bu ‘(—N 148-190; 3HCI
(ab) \ ; ether
N / 533.3
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%4098 ()63 | + 109 ()-zTcUcVcYccec\ edB=

910% & ()-910% & ()- 10MM

10MW eeef xf f f _=B= 10IVM C‘ Y$10% u} u& () -
+ Y$10%e& 109 ) uv/o & U/o & N ZX6B=
10! . 394.0%& () 63“3% -g'.éﬁzm%ﬂr' 23{1 'a%&' 4&#3/3 0 2& ()-! §8’Y$10
U "1 & ()-ijljjidapyik] “$10% & () - '$10%/v&' ()- ' K7) - T 9is0eth&/heptane
10: 10: 10:|.39%40% &% *lall mp<_= 5193
10111 1098 ( f~—2ivt-$14 ' 101 $1006&! "*O,C&( mqu' ‘ '
10% & () - gn|nenfBo4p] = 34TE3 1D’ ) -CH2NHi-0%06 ()4( <10° ' (13G138;
(aa) ether
533.4
64 3-CF3 | H | -CHyN(Me)i-Pe _(=N 3 HCL;
(ab) \ /; ether
N 533.3
65 3:C1 | H -CH,NHp _(ZN 138-139
\ /; DCM/iso ether
N 4293
66 3CF3 | H | -CHpNHp | Y 204-224; 2 HC
(2) @cn ether
N 564.3
67 3-CF3 |4-Cl| -NHCOMe N= 162-165
(w) _<\ / MeOH/iso ether
N -
68 3-CF3 |4-Cl| -NHCOMe =N 112-134
(W) \ /; iso ether/hexane
N -
69 3-OCH3 | H -CH,NH» ‘(:N 120; dioxalate
\ ; ether
N / 425.4
70 3-CF3 | H -OH HCI
(a) \ ether
N
CH, 463.3
71 3-CF3 | H -OH Cl 186
(a) T N | DCMiiso ether
\_/ 517.3
cl
72 3-CF3 | H =N 176-177
-CO-N )
(ac) - \ / iso ether
N 517.6
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z 109%V& ()- @G10%& ()- 10" 10°tttt!uvwzX6K= 101 f %A0%& ()-! f OMO0%& ()-!f
%0%u& ()-! YLOUMBMAE ()-! 10% () - 109K () - W] xxxyyy}[9K= 10!!4f/10% {
& ()-1] +394po® 09— W =it
YA0% () - yc%z»rzez??fzgth1 b1 P13-Eood (I)I lly 109 ()- (10 95-96
10! Of / 109%& () - f/@PIvhg’ ()-![ f/10%& |()-mg{|}~~)wx6rPL| <\ CF: | DCMiiso ether
N
551.2
74 1|1| 3CF3 | H -OH \/———N 163
(a) \ 2 cl DCM/iso ether
N 4843
75 1|1| 3CF3 | H -OH __d 171-172
(a) \ N | DCMiisoether
N—// 484.3
76 21| 3CF3 | H -OH Cy 2HCI
}\I CF, ether
5.65 565.3
(©

(a) Compound prepared by the procedure described in Example 1, from the
compound obtained in preparation 2.2 and the corresponding compound of
formula (III).

(b) Compound prepared by the procedure described in Example 2, from the

5 compound obtained in preparation 2.2 and the corresponding compound of
formula (III).

(c) Compound prepared by the procedure described in Example 3, from the
compound obtained in preparation 2.3 and the corresponding compound of
formula (III).

10 (d) Compound prepared by the procedure described in Example 1, from the
compound obtained in preparation 2.4 and the corresponding compound of
formula (I1I).

(e) Compound prepared by the procedure described in Example 2, from the
compound obtained in preparation 2.5 and the corresponding compound of

15 formula (I1I).

(f) Compound prepared by the procedure described in Example 1, from the
compound obtained in preparation 2.8 and the corresponding compound of
formula (III).

(g) Compound prepared by the procedure described in Example 1, from the

20 compound obtained in preparation 2.9 and the corresponding compound of
formula (I1).

(h) Compound prepared by the procedure described in Example 6, from
Compound No. 11.
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5 (k) Compound prepared by the procedure described in Example 1, from the
compound obtained in preparation 2.11 and the corresponding compound of
formula (III).
(1) Compound prepared by the procedure described in Example 1, from the
compound obtained in preparation 2.12 and the corresponding compound of
10 formula (III). |
(m) Compound prepared by the procedure described in Example 1, from the
compound obtained in preparation 2.13 and the corresponding compound of
formula (III).
(n) Compound prepared by the procedure described in Example 1, from the
15 compound obtained in preparation 2.15 and the corresponding compound of
formula (III).
(o) Compound prepared by the procedure described in Example 6, from
Compound No. 38.
(p) Compound prepared by the procedure described in Example 1, from the
20 compound obtained in preparation 2.16 and the corresponding compound of
formula (III).
(@) Compound prepared by the procedure described in Example 6, from
Compound No. 40.
(r) Compound prepared by the procedure described in Example 1, from the
25 compound obtained in preparation 2.17 and the corresponding compound of
formula (III).
(s) Compound prepared by the procedure described in Example 6, from
Compound No. 42.
(t) Compound prepared by the procedure described in Example 10, from
30 Compound No. 44.
(u) Compound prepared by the procedure described in Example 10, from the
compound from Example 46.
(v) Compound prepared by the procedure described in Example 6, from
Compound No. 48.
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(z) Compound prepared by the procedure described in steps A’ and then B’ from
10 Example 4, from the compound obtained in preparation 2.7 and the corresponding
compound of formula (I1I).

(aa) Compound prepared by the procedure described in Example 13, from
Compound No. 4 and the corresponding aldehyde.

(ab) Compound prepared by the procedure described in Example 14.

15 (ac) Compound prepared by the procedure described in Example 1, from the
compound obtained in preparation 2.23 and the corresponding compound of
formula (III).
The compounds according to the invention were subjected to biochemical studies.
Cell culture:
20 The SH-SY-5Y strain (human neuroblastoma) is cultured conventionally in a
DMEM culture medium (Dulbecco’s Modified Eagle’s Medium) (Gibco BRL,
France) containing FCS (5%) (foetal calf serum) (Boehringer Mannheim, Germany),
sodium pyruvate (1 mM), anti-PPLO (5 ml) (antimycoplasma agent: Tylocine®
prepared in a normal saline solution, 6 000 pg/ml), gentamycin (0.1 mg/ml) and
25 glutamine (4 mM) in collagen-coated culture flasks (Becton Dickinson, France).

The stock strain SK-N-BE (human neuroblastoma) and the clone Bep 75
expressing the human p75" R receptor (SK-N-BE Bep 75) are conventionally cultured
in a DMEM culture medium containing FCS (5%), sodium pyruvate (1 mM), anti-
PPLO (5 ml), gentamycin (0.1 mg/ml) and glutamine (4 mM).

30 Study of the binding of 25[_NGF to the p75""® receptor

The study of the binding of 125I_.NGF (neuronal growth factor radiolabelled with
iodine-125) is carried out on a cellular suspension of the two strains SH-SY-5Y and
SK-N-BE Bep 75 in accordance with the method described by Weskamp (Neuron,
1991, 6, 649-663). Nonspecific binding is determined by measuring the total binding

35 after one hour of preincubation with the cells at 37°C in the presence of
nonradiolabelled NGF (1 uM). The specific binding is calculated by the difference
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Measurement of apoptosis:

The cells (human neuroblastoma strains SH-SY-5Y and SK-N-BE Bep 75) are

established in Petri dishes 35 mm in diameter (Biocoat collagen I) (10° cells/well) in a
DMEM culture medium containing 5% FCS for 24 h. The culture medium is then
10 removed, the cells are rinsed with PBS (Dulbecco’s phosphate buffered saline) and
either fresh medium containing 5% FCS or medium containing NGF at the
concentration of 10 ng/ml is added in the presence or absence of the compounds
according to the invention. The levels of apoptosis are measured 48 hours after the
treatments in the case of the strain SH-SY-5Y and 24 hours later in the case of the
15 strain SK-N-BE Bep 75 by quantifying the cytoplasmic histones associated with the
DNA fragments (cell death detection ELISA, Boehringer Mannheim, Germany). The
levels of apoptosis are expressed as quantity of oligonucleosomes/105 cells + SD.
Each value corresponds to the mean of 9 experimental points distributed over 3
independent experiments. The compounds of formula (I) exhibit NGF-induced
20 apoptosis inhibitory activity with ICso values varying from 10 to 10! M.

Thus the binding of the compounds according to the invention to the p75NTR
receptor results, on the one hand, at the biochemical level, in the inhibition of the
dimerization of the receptor induced by neurotrophins, and, on the other hand, at the
cellular level, in the inhibition of the proapoptotic effect mediated by the p75NR
25 receptor.

The compounds according to the invention can therefore be used for the
preparation of medicaments, in particular of medicaments intended for the prevention

or treatment of any pathology where the p75™ '~

receptor is involved.
Thus, in another of its aspects, the invention provides medicaments comprising a
30 compound of formula (I), or an addition salt thereof with a pharmaceutically
acceptable acid, or alternatively a solvate or a hydrate of the compound of formula (I).
Thus the compounds according to the invention may be used, in humans or in
animals, in the treatment or prevention of various p75m-dependent conditions such
as central and peripheral neurodegenerative diseases such as senile dementia, epilepsy,
35 Alzheimer’s disease, Parkinson’s disease, Huntington’s chorea, Down’s syndrome,

prion diseases, amnesia, schizophrenia; amyotrophic lateral sclerosis, multiple
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cancers such as that of the lung, of the thyroid, of the pancreas, of the prostate, of the
small intestine and of the colon, of the breast, in the treatment of tumours, of
metastases and of leukaemias.

10 The compounds according to the invention may also be used in the treatment of
chronic neuropathic and inflammatory pain and in the treatment of autoimmune
diseases such as rheumatoid arthritis.

The compounds according to the invention may also be used in the treatment of
bone fractures and in the treatment or prevention of bone diseases such as

15 osteoporosis.

In another of its aspects, the present invention relates to pharmaceutical
compositions comprising, as active principle, a compound according to the invention.
These pharmaceutical compositions contain an effective dose of at least one
compound according to the invention, or a pharmaceutically acceptable salt, a solvate

20 or a hydrate of the said compound, and at least one pharmaceutically acceptable
excipient.

The said excipients are selected, according to the pharmaceutical form and the
desired mode of administration, from the customary excipients which are known to
the person skilled in the art.

25 In the pharmaceutical compositions of the present invention for oral, sublingual,
subcutaneous, intramuscular, intravenous, topical, local, intratracheal, intranasal,
transdermal or rectal administration, the active principle of formula (I) above, or its
salt, solvate or hydrate where appropriate, may be administered in unit form for
administration, as a mixture with conventional pharmaceutical excipients, to animals

30 and to human beings for the prophylaxis or treatment of the above disorders or
diseases.

The appropriate unit forms for administration comprise the forms for oral
administration such as tablets, soft or hard gelatin capsules, powders, granules and
oral solutions or suspensions, forms for sublingual, buccal, intratracheal, intraocular

35 or intranasal administration, forms for administration by inhalation, forms for topical,
transdermal, subcutaneous, intramuscular or intravenous administration, forms for
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Mannit : 223.75 mg
Croscaramellose sodium : 6.0 mg
Cornstarch : 15.0 mg
Hydroxypropylmethylcellulose : 225 mg
10 Magnesium stearate : 3.0 mg

For oral administration, the dose of active principle administered per day may be
up to 0.01 to 100 mg/kg, in single or divided doses, preferably 0.02 to 50 mg/kg.
There may be particular cases in which higher or lower dosages are appropriate;
such dosages are not outside the scope of the invention. According to the customary
15 practice, the dosage appropriate for each patient is determined by the doctor according
to the mode of administration, the weight and the response of the said patient.
The present invention, in another of its aspects, also relates to a method of
treating the pathologies indicated above which comprises the administration, to a
patient, of an effective dose of a compound according to the invention, or one of its
20 pharmaceutically acceptable salts or its hydrates or solvates.
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5 pyrazinyl, a 6-chloro-2-pyrazinyl, a 2-pyrimidinyl, a 4-(trifluoromethyl)-2-
pyrimidinyl, a 6-chloro-2-pyrimidinyl, a 4-pyrimidinyl, a 6-chloro-4-pyrimidinyl,
a 5-pyrimidinyl, a 3-pyridazinyl, a 6-chloro-3-pyridazinyl, a 4-pyridazinyl, a
3(2H)-pyridazinone-5-yl or a 3(2H)-pyridazinone-4-yl;
in the form of a base or an addition salt with an acid, or in the form of a hydrate
10 or solvate.
5. Compound of formula (I) according to Claim 1, characterized in that:
-nis1or2;
-pislor2;
- Ry is in position 2, 3 or 4 of the phenyl and represents a trifluoromethyl radical,
15 a chlorine atom, a methyl, a methoxy or a trifluoromethoxy radical and Ry
represents a hydrogen atom; or else Rj is in position 3 of the phenyl and
represents a trifluoromethyl radical and Ry is in position 4 of the phenyl and
represents a chlorine atom;
- R3 represents a hydrogen atom, a hydroxyl, a methoxy, an (acetyloxy)methyl, a
20 hydroxymethyl, a dimethylamino, an acetylamino, an aminomethyl, a
(methylamino)methyl, a (dimethylamino)methyl, a (diethylamino)methyl, an
(isopropylamino)methyl, an (N-methylisopropylamino)methyl; an
(isobutylamino)methyl; an (N-methylisobutylamino)methyl, an
(isopentylamino)methyl, an (N-methylisopentylamino)methyl, an aminocarbonyl,
25 an azetidin-1-ylcarbonyl; or else R3 constitutes a double bond between the carbon
atom to which it is attached and the adjacent carbon atom of the piperidine ring;
- R4 represents a 2-pyridyl, a 6-methyl-2-pyridyl, a 3-(trifluoromethyl)-2-pyridyl,
a 5-(trifluoromethyl)-2-pyridyl, a 3-chloro-5-(trifluoromethyl)-2-pyridyl, a
3-pyridyl, a 4-pyridyl, a 3,5-dichloro-4-pyridyl, a 2-pyrazinyl, a 5-chloro-2-
30 pyrazinyl, a 6-chloro-2-pyrazinyl, a 2-pyrimidinyl, a 4-(trifluoromethyl)-2-
pyrimidinyl, a 6-chloro-2-pyrimidinyl, a 4-pyrimidinyl, a 6-chloro-4-pyrimidinyl,
a S-pyrimidinyl, a 3-pyridazinyl, a 6-chloro-3-pyridazinyl, a 4-pyridazinyl, a
3(2H)-pyridazinone-5-yl, a 3(2H)-pyridazinone-4-yl;
in the form of a base or an addition salt with an acid, or in the form of a hydrate
35 or solvate.
6. Compound of formula (I) according to Claim 1, characterized in that:
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in which p and Ry are as defined for a compound of formula (I) in Claim 1;
b1) and, after deprotection of the hydroxyl or amine functions present in R3
where appropriate, the compound of formula (I) is obtained.

30 8. Process for preparing compounds of formula (I) according to Claim 1 in which n

=2, characterized in that:
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in which p and Ry are as defined for a compound of formula (I) in Claim 1;
b2) and, after deprotection of the hydroxyl or amine functions present in R3
10 where appropriate, the compound of formula (I) is obtained.
9. Process for preparing compounds of formula (I) according to Claim 1 in which
R3 represents a group —CHpNR{7R 3 in which R12 and R3 each represent
hydrogen, characterized in that:
a3) a compound of formula

R, R,

0O
R; I R;
N-C-CH,-Hal or N-C-CH=CH,
NC NC
15 (Iic) (1Id)
in which Ry and Ry are as defined for a compound of formula (I) in Claim 1 and
Hal represents a halogen atom, preferably chlorine or bromine, is reacted with a

O

compound of formula
/CHZ—CHZ\
HN\ /N-R4 {m
(CHZ)I;—CH2
20 in which p and R4 are as defined for a compound of formula (I) in Claim 1 to

give a compound of formula
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-pislor2;

- Ry represents a halogen atom; a trifluoromethyl radical; a (C1-Cyg)alkyl; a
10 (C1-C4)alkoxy; a trifluoromethoxy radical;

- Ry represents a hydrogen atom or a halogen atom;

- R4 represents an aromatic group selected from:

0 O
/l N\. Z N N 74 N\H.
NS ’ /, \/”; /N; __/NH; \/’
N N N N~ N

the said aromatic groups being unsubstituted or mono- or disubstituted by a
15 substituent selected independently from a halogen atom, a (C1-Cg)alkyl, a
(C1-Cy)alkoxy, a trifluoromethoxy radical;
in the form of a base or an addition salt with an acid, or in the form of a hydrate
or solvate.
11. Medicament, characterized in that it comprises a compound of formula (I)
20 according to any one of Claims 1 to 6, or an addition salt of this compound with a
pharmaceutically acceptable acid, or else a hydrate or a solvate of the compound
of formula (I).
12. Pharmaceutical composition, characterized in that it comprises a compound of
formula (I) according to any one of Claims 1 to 6, or a pharmaceutically
25 acceptable salt, a hydrate or a solvate of this compound, and at least one
pharmaceutically acceptable excipient.



76

13. Use of a compound of formula (I) according to any one of Claims 1 to 6 for the
preparation of a medicament intended for the prevention or treatment of central or
peripheral neurodegenerative diseases; amyotrophic lateral sclerosis, multiple
sclerosis; cardiovascular conditions; peripheral neuropathies; damage to the optic
nerve and to the retina; spinal cord trauma and cranial trauma; atherosclerosis;
stenoses; cicatrization; alopecia; cancers; tumours; metastases; leukaemias;
chronic neuropathic and inflammatory pain; autoimmune diseases; bone fractures;
bone diseases.



