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111111211121121 *167167* 1 DERI VATI VES OF
ALKYLPI PERAZI NE- AND ALKYLHOMOPI PERAZI NE- M@IImﬂl“mll"m”“lml
CARBOXYLATES, PREPARATI ON METHOD THEREOF AND ( .
SAVE AS FAAH ENZYME | NHI Bl TORS The invention rel ates

to al kyl pi perazine- and 5 1

al kyl honopi per azi ne- car boxyl ate derivatives, to their

%?ﬁﬂr@&';@ﬁsa% heK E?&?a Il iAND 23 RIS GMOP I PERAZINE -

ead nown are pheny yl car bamat e, di oxane- 2-
cﬁﬂﬁéﬁﬁ[ﬂﬁ’@} PREPARAPLIRE ' RETHGD PAEREOROARD! PSEADFNSAME AS
carboxyl ate derivatives, described respectively in the
10 docunments WO 20@AARS ERZAME IWRIBIPOR® 0430 A and
W)2005/ 070910, which are inhibitors of the enzyne FAAH
(fatty acTHeatihttenByonolrelaresTiter @likylytiiddrae imeed and
find and devel op products which inhibit the enzyne
aBapthoffibpiperpainds cafrbokylaSe deaivadivesst tchitheir
goal . The conpounds of the invention are of the

pgeparatiofnosnd §o( therr APPlNcetionRin fheyapys A N A
Op .20 (1) in which n represent n inteqger 1 or 2.
r epr esent B1ER20Nt EFOWT AFEi @&Wﬁﬁﬂlﬁaﬁ%@%ﬂ' diokane-2-
sel ect ed from'onayﬁr nor e gr,oups nd/ or. Z: 25,
€

aTkyT caehauat e, apay LeRaDEFat Aat Ao I n A

cgggoxylate deiivatives, described respectively in the
documents WO 2004/067498 A, WO 2004/020430 A and
W02005/070910, which are inhibitors of the enzyme FAAH

(fééty acid amide hydrolase) .

There is still a need to find and develop products
which inhibit the enzyme FAAH. The compounds of the
invention meet this goal.

The compounds of the invention are of the general

formula (I)

(\
R, /G\f A ip/N-\M# o

(1)
in which
n represents an integer 1 or 2;
p represents an integer ranging from 1 to 7;
A is selected from one or more groups X, Y and/or Z;
X represents a methylene group optionally substituted by one

or two Ci.¢-alkyl, Cs.;-cycloalkyl or Ci.;-cycloalkyl-Ci-3-
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or two Cl1_6-al kyl, C3_7-cycl oal kyl or

C3_7-cycloal kyl-Cl_3 ~I 1 ~~~~ 1100 II VIl VIl 110101
1l *@&00007* 2 al kylene groups; Y represents either a
C2- al kenyl ene group optionally substituted by one or
two Cl_6-al kyl, C3_7-cycl oal kyl, or

C3 7- cycloalkyl Cl _3-al kyl ene groups; or a

C2-al kynyl ene 5 group; Z represents a group of
formula: (CH2)1 HA (C 2)s o represents an integer
ranNg Ikhd rgradpd © 5, 10 r and s represent integers and
are ‘defined such that r+s is a nunber ranging froml
tw fEpredapt£seitisen &1 OGad Kediyd.end qroge opayicid ldhwr
atomor an SO, SO2, C=0O or CH(OH) group; Rl
reefyeasieniteed oy coppe Rér optd ahal 4 3/l ksylbst C4-wt @glc hga bkl opr
15 nore groups R5 and/or R6; R4 represents a group

Sl ectyrl da by b- Ghergl ky bgmeé dirgups: pyr i & @-@dkynylene
pyri dazinyl, pyrazinyl, triazinyl, pyrrolyl, furanyl,
t9H8BAd , i m dazolyl, oxazolyl, thiazolyl, pyrazolyl,
|soxazolyl |soth|azolyl, oxadij azol yl, 20
thiZRREER/NES 3 195 L §XTULR] yvI | napht hal enyl

di phenyl net hyl , qU|noI|nyI t et rahydr oqui nol i nyl ,

I soqui nolinyl, tetr 0|squ|noI|nyI qU|nazoI|nyI

gui noxal i nyl, pht Ral'aZi , C|nnoI|nyI
napht hyri di nyl, zofuranyl oben anyl ,
benzot hi enyl , 25 gk _drobenzothlenyl ol yl,

2/s

i ndol i nyl, indan dazol yl ,

0 represents an integer ranging from 1 to 5;

r and s represent integers and are defined such that r+s is

a number ranging from 1 to 5;

G represents a single bond, an oxygen or sulphur atom or an

SO, SO, C=0 or CH(OH) group;

R; represents a group R, optionally substituted by one or
more groups Rs and/or Rg;

R, represents a group selected from a phenyl, pyridinyl,
pyrimidinyl, pyridazinyl, pyrazinyl, triazinyl, pyrrolyl,
furanyl, thienyl, imidazolyl, oxazolyl, thiazolyl,
pyrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl,
thiadiazolyl, triazolyl, tetrazolyl, naphthalenyl,
diphenylmethyl, quinolinyl, tetrahydroquinolinyl,
isoquinolinyl, tetrahydroisoquinolinyl, quinazolinyl,
quinoxalinyl, phthalazinyl, cinnolinyl, naphthyridinyl,

benzofuranyl, dihydrobenzofuranyl, benzothienyl,

dihydrobenzothienyl, indolyl, indolinyl, indanyl, indazolyl,
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I soi ndol yl, benzi m dazol yl, benzoxazol yl,

benzi soxazol yl, benzothi azol yl, benzi sothi azol yl,

benzotri azol yl, - benzoxadi azol yl, benzot hi adi azol yl ,

pyrrol opyridinyl, furopyridinyl, thienopyridinyl,

i m dazopyridinyl, 5 oxazol opyrkdinyl,

t hi azol opyri di nyl, pyrazol opyridinyl,

i soxazol opyridinyl and isothiazol opyridinyl; R5

represents a hal ogen atomor a cyano, nitro,

Gledirldwl, Hehbimldempalylhy Bendxaddl -t herat kgdxazolyl,

ClL 6-fluoroal kyl, Cl1 _6-fluoroal koxy or

@ erCotH ieoradityl 0 dbeey2 i syt zcal ydlr 0 e rifb tNRARY 1yl ,

NR7COR8, NR7CO2R8, NR7SO2R8, COR,, C02R7, CONR7RS,

SEaROx st SR, RfQerpotdriadda{ddly 13- e aie)yri@inyl,

group; R6 represents a phenyl, phenyloxy benzyl oxy,

HapRtha iy 1, i enasyTidinin dinidaZomm il or

pyrazinyl group,. the  graup or, groups R6 being
AaHARYF i igeh « (ARt oo it g rrd?ié‘-’agzr‘?ﬂtﬂi%,y’-ﬁ‘édlnyl

identical to or. differ nt fron1o e anot er R, and RS8
R PAR ORI 71, 10 ASE L PEAN

Oregrrv\%l 5%66 alh ¥L|o ! O%%bmororf ar egfaé%’hf 'h r%t O'@ alkyl

carry t rlng sél rom

qﬁ?g'rf‘glr‘&ﬁ“a’ o R EZG PR e Ehidation.
Qﬁ]!mffﬂgfda¥ﬂ%%§rQﬂp&§'bgtggugfo@hlgalﬁyﬁl§¥buﬁr a group

benzyl group; represents a hydrogen atom or

QR85 Al MY CAQURR,CERS, ERRESOIH,S @ORY Ir 005y, 2ICONRIR A SO,R,
Cl 6-al kyl, C3_,-cycloalkyl or

CX smyRLRa! kot aG1 _D-aldyi - dnotlene)5-0 igitdig cont ext  of
the invention the compounds of general formula (I)

Ry repeeekote e@opheny?d ,t pheaylomye bgnayjoxi,i dephtdslenyl,
to or different fromanother. 4 Anong the conpounds

FHyrjehiawdl, myrranidinyl a fyristazivhgr p rRframiourgieoup, the
I's conposed of the conpounds for _
group or groups R¢ being optionally substituted by one or

more groups Rs identical to or different from one another;
R, and Rs represent independently of one another a hydrogen
atom or a C;.¢-alkyl group, or form with the atom or atoms
which carry them a ring selected from azetidine,
pyrrolidine, piperidine, morpholine, thiomorpholine, azepine
and piperazine, this ring being optionally substituted by a
Ci-¢-alkyl or benzyl group;
R, represents a hydrogen atom or a C;-¢-alkyl group;
R3 represents a hydrogen atom or a C;¢-alkyl,
Cs.7-cycloalkyl or C;_;-cycloalkyl-C;_.;-alkyl group.

In the context of the invention the compounds of
general formula (I) may therefore comprise two or more

groups A identical to or different from another.



10

15

20

25

which: n represents an integer 1 or 2; 5 p represents
an integer ranging from1l1l to 7; Ais selected fromone
or nore groups X and/or Y; X represents a nethyl ene
group optionally substituted by one or two

Cl_6-al kyl, nore particularly npethyl, groups; Y
represents either a C2-al kenyl ene group or a

C2-al kynyl ene 10 group; G represents a single bond,
an oxygen atomor a C=0O group; Rl represents a group

R4 opti Ona|Arﬁ(or§c_!ng§ﬁété’érﬁ§’o@d{d§r@f Yend®dE H5AMPEa RBT) a first
and/ or R6; R4 represents a group selected froma

phasytoup aphtdshsdiyhds 16 chmbesyd et e Epthpehhdy | for
i ndol yl, pyrazolyl, isoxazolyl, pyrimdinyl and
twhiztol yl ; R5 represents a hal ogen atom nore
particularly a chlorine, a fluorine, a bromne or an
ilodfepresents ranngeeem, 1 aor &A; 6- al kyl group, nore
particularly a nethyl, an |soprogéﬁ?or 20 a
tRrrepasants an Eﬂfe#?a@.)Ryriﬂ ® baf®itularly a
nmet hoxy,_ a Cl_6-fl uoroal kyl group, nore particularly a
th i ¥ (e ke fr%fncqn@smrm%%awm@s o RRA/ Hor

articularly a trif| ronetho .
" G'éi%ﬂ%ﬂ%@d@%t By Lep 30 r%p‘bja‘??"iﬂc]tﬁl'a?lll?/s%ht“ed by one

o X%'@?%fpkggfgﬁesen S’Pé/r g&e%hf %’}-{J’%ﬁ%
(C%‘xg F?’%{g%n@%g&?t el ogpk%%-%ﬁl%dygw A YOl a¥kynylene

ycloalkyl ClL_3- aIkyI group. Anong the conpounds
general formula (1) a second subgroup of compounds

I6 £PROsat Hfa t HENGDEPOMES ah BxPhéatom or a C=0 group;
R; represents a group R; optionally substituted by one or
more groups Rs and/or Rg;

R, represents a group selected from a phenyl, naphthalenyl,
diphenylmethyl, quinolinyl, indolyl, pyrazolyl, isoxazolyl,
pyrimidinyl and thiazolyl;

Rs represents a halogen atom, more particularly a chlorine,
a fluorine, a bromine or an iodine, or a cyano group, a
C:-¢-alkyl group, more particularly a methyl, an isopropyl or
a tert-butyl, a C;.¢-alkoxy group, more particularly a
methoxy, a Ci.¢-fluoroalkyl group, more particularly a
trifluoromethyl, a C;-C¢-fluoroalkoxy group, more
particularly a trifluoromethoxy, or an -O-(Ci.;-alkylene)-O
group, more particularly an -OCH;0-;

R¢ represents a phenyl, naphthalenyl or benzyloxy group;

R, represents a hydrogen atom or a C;.¢-alkyl group;

R; represents a hydrogen atom or a C;_¢-alkyl, Ci.;-cycloalkyl



10

15

20

25

5 n represents an integer 1; p represents an integer
ranging froml to 4, Ais selected fromone or nore
groups X and/or Y; X represents a nethyl ene group
optionally substituted by one or two Cl_6-al kyl, nore
particularly methyl, groups; 10 Y represents a

C2- al kynyl ene group; G represents a single bond or an
oxygen atom Rl represents a group R4 optionally
substituted by one or nore groups R5 and/or R6; R4
repr €sontgcioglRup-celealrglf gosup. phenyl ,

napht hal enyl 15 or isoxazolyl; R5 represents a

hal ogen at oAmongr ehparbmpolindbyoé ghherahefogmuda (I) a
fluorine, or a cyano group, a Cl_6-al koxy grou nor e
paeeeedlaubgreunepﬁo%9mpaue§sels|g@WE@BRQlO@réEQ cpppeunds
partrcularly a trifluoronethyl; 20 R6 represents a
pheryrh @FBup R2 represents a hydrogen at om or

Cl 6-alk rou sents a hydrogen atomor a
%an 3B iptess ?k§ or

4 %eRFR
Cl h d
S E T A A
Cﬂngguggf¢§%80@8aegngf%&hgirggggaggé %ng cg:_ o
aieréﬁréseg€£'QeﬂetﬂyigﬁeQSPSﬁ |o£9§8ﬂ5§1§'§uﬁ5t&9u£@8 by one

subgroups as defined aboveg; represents a hydrogen

a&ﬁntwéacfgpéEﬁ?DtSm@r@YﬂéQQ?Bu@&QB?Oﬁe@h§i 6gabliph ;
group, nore 5 particularly a nethy

B_repyssont Kyh4 Qf-Qillkyrffllene pafdugul arly a
cycl opropyl or a C3_7-cycl oal kyl -C1_3-al kyl
G represents a single bond or an oxygen atom;
R, represents a group Ry optionally substituted by one or
more groups Rs and/or Rg;
Ry represents a group selected from a phenyl, naphthalenyl
or isoxazolyl;
Rs represents a halogen atom, more particularly a chlorine
or a fluorine, or a cyano group, a C;.¢-alkoxy group, more
particularly a methoxy, a C;-¢-fluoroalkyl group, more
particularly a trifluoromethyl;
R¢ represents a phenyl group;
R, represents a hydrogen atom or C;.¢-alkyl group;
R3 represents a hydrogen atom or a C;.¢-alkyl, Ci.;-cycloalkyl
or C;_;-cycloalkyl-C;-3-alkyl group.

Among the compounds of general formula (I) a third
subgroup of compounds is composed of the compounds for

which:

n, p, A, X, Y, Z, o, r, 8, G, R;, R4, Rs, R¢, Ry and Rg are as
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group, nore particularly a -CH2-cycl opropyl. Anbng the
conpounds of general fornmula (1) nmention may be nade
of the follow ng conpounds: 10 -
2- (et hyl am no) - 2- oxoet hyl 4-(2-bi phenyl - 3-yl et hyl ) -
pi perazi ne-|-carboxylate - 2-(ngthyl am no) - 2- oxoet hyl
4- (2- bi phenyl -4-yl ethyl ) - piperazine-I|-carboxylate -
2- (et hyl am no) - 2- oxoet hyl 4-[2-(I-naphthyl)ethyl]- 15
pi per azi ne-| -carboxyl ate - 2-(nethyl am no) - 2- oxoet hyl
4-ded-ined 41c iher eiteEll) formula (I) or in the subgroups as
i soxazol -5-yl ] ethyl }pi perazi ne-1-carboxyl ate
2 defdtied albove);- 2- oxoet hyl 4-{2-[5-(4-chl or ophenyl)

i soxazol - 3-yl ] et hyl } pi perazi ne-|-carboxylate 20 -
2Remeepyeaanne) a2hpdoeghnl adetn3- bi phenyl - 3-yl propyl ) -

pi per azi ne-1-carboxyl ate - 2-(nethyl am no) - 2- oxoet hyl

R(asrbppﬁeﬁyt84ayhpdnpgey1 apbmepazanéﬂs sakpdxgraup, - more
2- (et hyl_am_no) - 2- oxoet hyl 4-(3-bi phenyl -3-yl-1,1- 25
dPRettHER RSy )ap"\ﬁéll"é{zllrn@ ICs ey padtyyl. group, more

2 nmet.h Ian1no) oethyl (3' -chl or.obi_phenyl -

o il Yplapéﬁy |°|Pé'qpy<,la|°%o>?ylcat7e cycloalkyl-C,.;-alkyl

ny! hi bi ph [-3
9§3P§p§F?%{n%%§§lﬁgﬁﬁrg rﬁoX&ﬁgthCEopgro j pheny

2 (met hyl amppa) 23 @xoet] q‘i:' ufﬁd 3g§f§%§'ﬂ%ﬁﬂx3ﬁ@%ﬁryl (3" mention

yI)propyI]plper zine- I

m@?ebgyﬁﬁﬁbn%k %h%XQ%ﬁﬁ%Ml g[%o&ﬁougﬁkhoxyb'pheny| 3-
yl') propyl ] pi perazine-I-carboxyl a

2~ (I‘ZEt(h%lthFﬂlBQm)m%j Q0 bk ni1[ 3- ((% -piphengli-BRe N thy1) -
4-yl ) propyl] pi perazi ne-1-car boxyl at e
piperazine-1l-carboxylate
- 2-(methylamino) -2-oxoethyl 4- (2-biphenyl-4-ylethyl) -
- piperazine-1l-carboxylate
- 2-(methylamino) -2-oxoethyl 4-[2-(l1-naphthyl)ethyl]-
piperazine-1l-carboxylate
- 2-(methylamino) -2-oxoethyl 4-{2-[3-(4-chlorophenyl) -
isoxazol-5-yl]ethyl}piperazine-1-carboxylate
- 2- (methylamino) -2-oxoethyl 4-{2—[5—(4—chlorophenyl)—
isoxazol-3-yl]ethyl}piperazine-1-carboxylate
- 2-(methylamino) -2-oxocethyl 4- (3-biphenyl-3-ylpropyl) -
piperazine-1l-carboxylate
- 2-(methylamino) -2-oxoethyl 4-(3—biphenyl—4—y1propyl)-
piperazine-1-carboxylate
- 2-(methylamino) -2-oxoethyl 4-(3-biphenyl-3-yl1-1,1-
dimethylpropyl)piperazine-1-carboxylate
- 2- (methylamino) -2-oxoethyl 4-[3-(3’-chlorobiphenyl-

3-yl)propyllpiperazine-1l-carboxylate



- 2-(met hyl am no) - 2- oxoet hyl 4-[3-(4'-chl or obi phenyl
10 4-yl)propyl]pi perazi ne-1-carboxyl ate -
2- (et hyl am no) - 2- oxoet hyl 4-[3-(2- naphthyl)propyl]
pi per azi ne- 1- car boxyl ate - 2-(net hyl am no) - 2- oxoet hyl
4-{3-[5-(4-chl orophenyl) - 7
i soxazol - 3-yl ] propyl } pi perazi ne-1-car boxyl ate 15 -
2- (et hyl am no) - 2- oxoet hyl 4-{3-[3-(4-chl or ophenyl)
i soxazol - 5-yl ] propyl } pi perazi ne-1-carboxyl ate
2~ (Fretrmt fan ar) n@) ex-omtdythyil [4- (3- ¢4 eclipheslyiphenyl-3-
but yl ] pi per azi ne-1-carboxyl ate -
2¥¥rﬁﬁ¢3&k&@i@ﬁra?in@mﬂ+SarbOXYlate
4 [ 4- é¥?chlorophenyl)but yl] -
HarlanErpbxdt @reethyl (‘hef?hy(%\’ TRYhoxyRRheryl-3-
{4 [3-(trifluoroneth

QI YRS A 2R l‘Fa’é%l?’@b])@tF%te :
° g:erT% ﬁ?ﬁrbé’aélo%téo%/tl&g}égx% ‘Lrlfl ocngy 1p 81)1y1 3-
é“ﬁ’g’%ﬁwr et tagehlndds L o
z!TE

o . ]
?@y orop )f%§%%§¥1 4-[3- (3’ -chlorobiphenyl

* é’}]] RS PE] ﬁ‘fpér&ﬂx?@xi/léﬁ?oomflate

nmet hylam no)- 2- oxoet
4- [ﬁ (ﬁe&ﬁl&rﬁix@éﬁ@%ﬁééﬂ@ﬁi -[3- (4’ -chlorobiphenyl -
4-yn-1-yl ] pi perazi ne- I-carboxylate 5 -
10 Z{yEigydmrl Nelpéroxied hylcarboxylate

4ﬂymhamqﬁﬂxﬁ¢mama){&»¢x@aumw&y4at@-(2 naphthyl) propyl] -
2- (et hyl am no) - 2- oxoet hyl
AD#QEK%¢inQHbfﬁ%ﬁh@#m&@@?pent-

4-yn- yI]plperaZ|ne | - car boxy

(%*W* HHY DL XK PSF YL [‘s-ﬁ%- Eht bf oelalapophenyl) -

r
flu n ent era2|n -1-c¢ rbox | ate
LS by ah v car bt dsA S ol {eatboxyTace ™

15 - 2—(methylamlno)—z-oxoethyl 4-{3-[3- (4-chlorophenyl) -

isoxazol-5-yl]lpropyl }piperazine-1-carboxylate
- 2- (methylamino) -2-oxoethyl 4-[4- (3-chlorophenyl) -
butyl]piperazine-1l-carboxylate
- 2-(methylamino) -2-oxoethyl 4-[4-(4-chlorophenyl)butyl]-
20 piperazine-1l-carboxylate
- 2-(methylamino)—z—oxoéthYI 4-{4-[3- (trifluoromethyl) -
phenyl]butyl}piperazine-1l-carboxylate
- 2- (methylamino) -2-oxoethyl 4-{4-[4-(trifluoromethyl) -
phenyl]lbutyl }piperazine-1-carboxylate
25 - 2-(methylamino) -2-oxoethyl 4-{4-[4-(trifluoromethyl-

phenyllbut-3-yn-1-yl}piperazine-1-carboxylate
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chl or ophenoxy) propyl ] pi per azi ne-1| - car boxyl ate -

2- (et hyl am no) - 2- oxoet hyl 4-[3-(3-chl or ophenoxy) -

propyl ] pi perazi ne-1| -carboxyl ate 15 -

2- (et hyl am no) - 2- oxoet hyl 4-[ 3- (4-chl or ophenoxy) -

propyl ] pi perazi ne-|-carboxyl atg -

2- (et hyl am no) - 2- oxoet hyl 4-[3-(2, 3-di chl oro-

phenoxy) propyl ] pi perazi ne-| -carboxyl ate -

2- (et hyl am no) - 2- oxoet hyl 4-[3-(2,4-dichloro 20

phehokye tanpyrh] o pe2 agxoeehy T a4 b0xy [ Bt €hlorophenyl) pent-4-yn-
2- (et hyl am no) - 2- oxoet hyl 4-[3-(2, 5-di chl oro-

phenbkyl peopyi et becazbaoeylattar boxyl ate -

2- (et hyl ami no) - 2- oxoet hyl 4-[3-(2, 6-dichl oro-

pheho k¥ probsmlpe be? sokort vk at bbXy(at £-@5chlorophenyl) pent -
2- (et hyl am no) - 2- oxoet hyl 4-[3-(3, 5-di chl or ophenoxy) -

ot oy 3 Y P 1RE Rz i ne ok 1RAXPeX ¥t The conpounds of

| f I I includ .
eyamier Ry Ia Danl 2 TgA T o e~ PAT5 R bl Groppenyd) pent
epant i or di astereoi soners. _The conpounds of
geﬁg}éfﬂfigﬁﬁ%?ﬁa%}ge' 9F%§§%ﬁ%&?%? inthe formof cis
z ' .rdh |
(20 bRk 5 SLRUSAPELE, (T ESH LR LA o
Y XpAU £5y1 ] bR PPnd NE. L AGERY Lotk Xt Ures, form part

of the i'nvention. The conmpounds of fornula (1) nay

exi Bt (mét AfEath i - Pio Praofsaggiéhporsatts with
acids. Addition salts of this kind formpart of the

| fivesdt dpsitenyD) Jdrese4 sy 4 5- VI Ep Ak Pt ageoList yripoepns ed
with pharmaceutically acceptabl e acids, although the
sal2s(méthyltdmeinact Zsoxsefhyl 4 of3 ekanpl e, for
purifying or isolating conpounds of fornula (1)

| ¢ hidetf exeh drepor yrirepywk] pigerazine-1-carboxylate

- 2-(methylamino) -2-oxoethyl 4-[3-(3-chlorophenoxy) -
propyl]piperazine-l-carboxylate

- 2-(methylamino) -2-oxoethyl 4-[3-(4-chlorophenoxy) -
propyl]lpiperazine-1-carboxylate

- 2- (methylamino) -2-oxoethyl 4-[3-(2,3-dichloro-
phenoxy) propyl]l piperazine-1l-carboxylate

- 2- (methylamino) -2-oxoethyl 4-[3-(2,4-dichloro-
phenoxy) propyl]piperazine-1-carboxylate

- 2-(methylamino) -2-oxoethyl 4-[3-(2,5-dichloro-
phenoxy) propyl]piperazine-1l-carboxylate

- 2-(methylamino) -2-oxoethyl 4-[3-(2,6-dichloro-
phenoxy) propyl]piperazine-1-carboxylate

- 2- (methylamino) -2-oxoethyl 4-[3-(3,5-dichlorophenoxy) -
propyl]lpiperazine-1l-carboxylate.

The compounds of general formula (I) may include
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i nvention. 15 The conpounds of general fornula (1) may

be in the formof hydrates or solvates, nanely in the
formof associations or conbinations with one or nore

nol ecul es of water or with a solvent. Hydrates and

sol vates of this kind |I|ikew sg formpart of the

invention. 20 In the context of the invention the

terms have the follow ng neanings: & _Z, where t and

z may take the values froml to 7, is a carbon chain

wdries formayo e vees yinem 1t 1 ¢ ccarlsaihomadwmgy fexistexanmpilee form
Cl 3 is a carbon chain which may have 1 to 3 carbon

25 arond; iomentkydr | diastermarsanety arftie dcomaenrdedf general
aliphatic group; for exanple, a Cl _6-al kyl grou
rfecmr@s]emt(sl>ar@aasrb@rﬁqoexneﬂfauw dthel fore ofardoh fbrmer trans
which is |linear or branched, nore part|cularly a

né‘i)hyﬁrtemwom%%pﬂ e*‘f%cﬁﬁ?ﬁﬁﬂ’ls%ﬁ&%ﬁ i grers and
e Rty ] o0 Dol e p SIS L2 B LLNSH 0T

3- aIk Iene resent a di val ent

e 1 u
C%C%%lcch%%xﬁéuifeﬁ to 3" &5t onCPfat 0 W | 1L near

or branche r t.hy t

1- net hyl etgF ene pﬁrc%)sgy f:néeé/r@ﬁogﬁkﬁ fs%isg@yc T the form
?Hf.k%aégso% 407y &a&ad%rﬁ salleC?thkFyé“éﬂ?é kyAdcﬂf% salts of
represents a cyclic carbon group of to 7 carbon

aHINS kIR ef diad thortl & Verie C:M’Né}ﬂfﬂm/' cyclobutyl,

cycl opentyl, cycl ohexyl or cycloheptyl; alkenylene is

a di val ent Thwad Waled ald rﬂaiaxarﬁtagjemmha\@f@a&ed with
carbons, nore particularly an ethylene, 15 -
Chaainaoed teinem lily eacdep@ahjreougsids, although the salts of
other acids useful, for example, for purifying or isolating
compounds of formula (I) likewise form part of the
invention.

The compounds of general formula (I) may be in the
form of hydrates or solvates, namely in the form of
associations or combinations with one or more molecules of
water or with a solvent. Hydrates and solvates of this kind
likewise form part of the invention.

In the context of the invention the terms have the

following meanings:
- Ci-z, where t and z may take the values from 1 to 7, is
a carbon chain which may have from t to z carbon atoms; for
example, C;.3 is a carbon chain which may have 1 to 3 carbon
atoms;

- alkyl is a linear or branched saturated aliphatic

group; for example, a C;.¢-alkyl group represents a carbon
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- alkoxy is an -0-al kyl group having a |inear or

branched, saturated aliphatic chain; - thioalkyl is an
-S-al kyl group having a linear or branched, saturated

al i phatic chain; 20 - fluoroal kyl is an al kyl group of
which one or nore hydrogen atpgrs have been

substituted by a fluorine atoni fluoroal koxy is an

al koxy group of which one or nore hydrogen atons have

been substituted by a fluorine atom -

fdrorotd orl tyl 6 | Gafodhi Dedkey |with cipi ©f1 W £h SNeoreinched,
25 nore hydrogen atons have been substituted by a

frhcheeer | prert Bd0IAr By da andtathywige retediyln iSraepyl uoiseEromyl, butyl,
chlorine, a bromne or 11 an iodine. The conmpounds of
tisobutaeht | ber treyuthel prisgrared omdoeryll ng to vari ous

nmet hods, which are illustrated by the schenes which

fol | ovally e b2 corkinepr om Bianghedt hert yratrdrdiyalent
the conmpounds_ of general formula (I). may be prepared

lﬂl}?}@acﬂFW aﬁp%rﬁwweg@éﬁm #deﬁﬁrae (amupuwpresents a
Foriient 152 |<3ar1m R ot b CHRG ACITR LA 15 linear
% Aot .:éé%% SRR Y ERe or LA

E:L\% eaer}gfl%{ er o#lsgéré@gy# ?:rule;h{ll I ?r?ﬁﬁs ggfai ned

%zrﬁﬁl (1 £ %nf%o #ﬁﬂﬁ%F%gqghqgﬁ?ﬂ% of gﬁéﬁéﬁ?f%

far mgae 3N 1%?@% présdtk ¢ Sa asydefd r@éjrbéhté‘ﬁoup of 3

general formi The ami nol ysis " reaction nay be
G 7 efhrBbn i At dnS Ol erd Saiedt Asl Al ad oy O opedhen ol

or in a mxture of solvents such as nethanol and
cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl;

- alkenylene is a divalent unsaturated aliphatic group
having 2 carbons, more particularly an ethylene,

- C,-alkynylene is a -C=C- group;

- alkoxy is an -0O-alkyl group having a linear or
branched, saturated aliphatic chain;

- thiocalkyl is an -S-alkyl group having a linear or
branched, saturated aliphatic chain;

- fluorocalkyl is an alkyl group of which one or more
hydrogen atoms have been substituted by a fluorine atom;
- fluorocalkoxy is an alkoxy group of which one or more
hydrogen atoms have been substituted by a fluorine atom;
- fluorothioalkyl is a thioalkyl group of which one or
more hydrogen atoms have been substituted by a fluorine
atom; and

- a halogen atom is a fluorine, a chlorine, a bromine or
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tetrahydrofuran. Scheme 1 20 VO Rz KOOR(Ilia) O

O RR RBNH2Z NHN "k OR (~) R ~GAINf ~n ~GNO Il

~ATp (1V) (1l1) Another method (schene 2) of obtaining
compounds of general fornula (1) involves reacting a

pi perazine or 12 honopi perazipg derivative of genera
formula (VI1), in which PG represents a protective

group such as a tert- butyl oxycarbonyl (Boc), with a
carbonate of general forrmula (lIl1lb), in which V
r&preseis. a hydrogen atomor a nitro 5 group and R2

and R3 are as defined in the general fornmula (1),

t hen depr ot Eleéi eompdendesot t el tovgouion maytbe prepared
presence for exanple of a solution of hydrochloric
aztcording sol vaniosschetBodspprlvpalmosre Thelustrated by the
car banmat e- am de_of general formula (V) thus obtained
%C@@m%%qw%hﬁhyf@th@rted into a 10 conpound of

general fornmula (1) g reaction with a derivatjve of
general forFata ?Q¢?r %%gmh?c% farsg mathad Aschemeal) the

CFPBPTHRAS oD R RECERL | SOTHeLa bhi PR ME<DFaPateR By reacting

t t | k t

CZ?%@ﬁ%uﬁf *gPaeqdf Lofuta 2L, (SAT SRR RY, oA p and n
%egge a@fmsd PY SSERES &2%9?1 b@éfm&ﬂgmf? pgi@ﬁss USL rbonate

car chene

onate or dii SOopr op y et am ne.
of general formula (IIIa), in which V represents a hydrogen

atom or nitro group, R; is as defined in the general formula
(I) and R represents a methyl or ethyl group. The carbamate-
ester of general formula (II) thus obtained is subsequently
converted into a compound of general formula (I) by
aminolysis using an amine of general formula R3;NH;, in which
R; is as defined in the general formula (I). The aminolysis
reaction may be carried out in a solvent such as methanol or

ethanol or in a mixture of solvents such as methanol and

tetrahydrofuran.
Scheme 1
Lt
00N OR
(Ina) ° j\ R, R,NH
NH . OR — “»
R GFATN\t1% G r/N\N O/l\n/
! P R [A] n
(v) : ()

Another method (scheme 2) of obtaining compounds

of general formula (I) involves reacting a piperazine or
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VOR NHRB O RR H""G}W NCHOONR fAIJP (IIlb) O
(N"A YO RBRNO(lI) -- PGHNn O (M1) 2)
deprotection (V) 20 The conpounds of general fornula
(1), (rr)y and (1V), in which RL represents a group of
aryl-aryl, aryl- heteroaryl, hgteroaryl-aryl or
heteroaryl -heteroaryl type may al so be prepared by
reacting correspondi ng conpounds of general fornula
(1), (rr) or (1Vv) for which R4 is 13 substituted by a

c hbabbAperb-9rien@edti viaedivee oft g@nekally farmullf |(@I1€), in which
group, In the position where the group R6 is to be

| PGr adpeedentist A dErozkyitdiver greler eacyl akomorter-taci d
derivative in accordance with the Suzuki reaction
contiyflbaysasbe@iydm (BRevV ., 39@5,aQBarb¢ﬁat24®$)g@meMaﬂhformula
an _aryl- or heteroaryl-trial kyl stannane derivative in
adédiBancénwiwhi cht Ne repireisgnteaét hyArogedi giteRs or a nitro
(Angew. Chem Int. Ed. 1986, 25, 504-524). The

carsaﬁaﬁeé B¢ @réi%eRmarf%r%|d£f(lqua)marr&1qc9qr}qlr%l) fRymula

3 E ?Ered accordin ny met hod descri bed |n th
it B, AFBEOGERhIRE bRe) SREHLAG N COMEOHIR ofin the

PR T P T o e o
“@?g%eﬁgn ﬁ geglgﬁgopago&heT%gnggg E%é%uk%lﬁg)bf general

OTO e or

C@b?&aﬁgfquethh% Bg%aﬁhéﬁe1%6sggs@qgéﬁﬁl§u%%n§%rted into a
compound of general formula (I) by reaction with a
derivative of general formula (VI), in which R;, G, p and A
are as defined in the general formula (I) and W represents a
chlorine, bromine or iodine atom or a mesylate or tosylate
group. The N-alkylation reaction may be carried out in a
solvent such as acetonitrile or toluene in the presence of a
base such as potassium carbonate or diisopropylethylamine.

Scheme 2_

v
0 R,
1) OO/U\OJ\I(NHR:, j\ R, H o g GV

K\N/H o N O)YN\R,, (Vi)
o ﬁ% (llib) 1’@ I 0

V)

(Vi) 2) deprotection

The compounds of general formula (I), (II) and
(IV), in which R; represents a group of aryl-aryl, aryl-
heteroaryl, heteroaryl-aryl or heteroaryl-heteroaryl type
may also be prepared by reacting corresponding compounds of

general formula (I), (II) or (IV) for which Ry is
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triethylamne or diisopropylethylamne. The conpounds

of general formula (IV), (VI) and (VIl), and also the

am nes of general fornula R3NH2, when their

preparation nmethod is not described, are avail able 20
commercially or are described {fi the literature, or

may be prepared according to various nethods

described in the |literature or known to the skilled
person. The invention, according to another of its

et istuttedk ey s ¢ oot e, twsomeirmg i disodinéd catrarh aor by a
(1) and 25 (V). These conpounds are useful as

i ot e el agesup N ihethsypodistsien ofhete Wonporews RF is to be
formul a (u% The exanpl es which followillustrate the

Nt rdpedt |wfofarsoaﬁévkommmtsemawﬂerbw¢ orcid

These exanples are not limtative and nere
997 tHe AGFREMRTGR. Wite ﬁﬁ%r%&%ys%%aCWW%naondltwns

N ectra and/or the LC NS |d chr omat o
&@ﬁ'@d R raldoSr 7 admi &) o S R PR e
t he ri tle of. the co nds obtalned m
AR SRR T RS e uﬁdéﬂ# wih

S i t . t
eSS '?hé%%&ﬁe%@?%étfﬁé%%ngﬁf%%&%&ﬁn Phie: (51 1096,
(aglngb4£§24he table thereafter. Exanple 1 (conpound

(nEthyIan1no) 2- oxoet hyl
trans- 4- (3-pienyd Bopatte£ofl-gdferal formula (IIIa) and

yl ) pi per azi ne-1| -car boxyl ate O H rN~OINCH3 N O
(IIIb) may be prepared according to any method described in
the literature, for example by reacting an alcohol of
respective general formula HOCHR,COOR where R represents a
methyl or ethyl group, or HOCHR,CONHR; where R; is as defined
in the general formula (I), with phenyl chloroformate or 4-
nitrophenyl chloroformate, in the presence of a base such as
triethylamine or diisopropylethylamine.

The compounds of general formula (IV), (VI) and
(VII), and also the amines of general formula R3NH,, when
their preparation method is not described, are available
commercially or are described in the literature, or may be
prepared according to various methods described in the 4
literature or known to the skilled person.

The invention, according to another of its
aspects, likewise provides the compounds of formula (II) and
(V). These compounds are useful as intermediates in the

synthesis of the compounds of formula (I).

The examples which follow illustrate the
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2- (et hoxy) - 2- oxoet hyl trans-4-(3-phenyl prop-
-1-yl) pi perazi ne-1-carboxylate 20 A sol ution of
g (6.93 mmol) of trans- 1-cinnanyl pi perazi ne and
4 g (7.76 mmol ) of ethyl
{[ (phenoxy) car bonyl ] oxy) acetatgq (J. Med. Chem, 1999,
42, 277-290) in 15 mM of toluene is heated at 80C
overnight. It is evaporated to dryness and the
residue is taken up in 25 50 m of ethyl acetate. It
Iiprewstetion t ol tsoms 20ompodiids waber e lihvrersidfl. These
m of saturated aqueous sodium chloride 15 solution.
|¢xargp s ecaowernsodi Limstdpive e and evepelwnt edllostrate the
dryness. The residue is purified by chronmat ography on
sim\ree@tlcgtu Tle¢ uni agoanahyaeso/ 38 wingt AR ofpectra and/or the
clohexane and ethyl acetate, then with ethyl
Mg e ( ﬁ@ugfiv&fgwqy’(ﬁpkw ogeierled for W@%r APBFtyoscopy)

[ [ hy| n 2-.0X I
pa I?En ( O\geo structures ( g%td tﬁy pO rltl%soeégy the compounds

p p- 2-en-1 -yl ) pi perazine-1-carboxylate 0.8 g
éﬁ%gﬂﬂﬁf) of 2-(ethoxy)-2-oxoethyl trans-4
(3- phenyl pr -l - [ zi I- ylat.e, .
obtalned rg%? ??Epr§k%esgﬁégdﬁg§%lvéfﬁgﬁélg%%ﬁtofué degrees
gtion of nmethylamne (20 nmol) in nethanol. The

utlon is left to react for an hour and a half at
anb' ent tenpeL ahUmBe?Bd i ddIRN eNePRESH €Palr@ntheses in the
dryness. The residue is purified by chromatography on
Sidt Xeds O6f | t10d Udxkdipfés StotéSpehdyto 16haset ahethadist column
then with a m xture 90/10 m xture of ethyl acetate
anftl thed heaiole thesegftves. 0. 548 g of a white powder.
Melting point (C) : 109-111 LCG-Ms : MtH = 318 1H NWMR
(DMSO-d6) : 5 (ppm : 7.80 (broad s, 1H) ; 7.50-7.15
(m 20 5H); 6.55 (d, 1FD ; 6.25 (td, 1H) ; 4.40 (s,
XHyample 1p (qﬁmpound 85)

2- (methylamino) -2-oxoethyl trans-4-(3-phenylprop-2-en-1-

1.1.
2-en
1.40
1.7

yl)piperazine-1l-carboxylate
g
D
A~ N 0

1.1. 2-(ethoxy)-2-oxoethyl trans-4-(3-phenylprop-
2-en-1l-yl)piperazine-1l-carboxylate

A solution of 1.40 g (6.93 mmol) of trans-
l-cinnamylpiperazine and 1.74 g (7.76 mmol) of ethyl
{ [ (phenoxy) carbonyl] oxy}acetate (J. Med. Chem., 1999, 42,
277-290) in 15 ml of toluene is heated at 80°C overnight. It
is evaporated to dryness and the residue is taken up in
50 ml of ethyl acetate. It is washed with 2 times 20 ml of

water and 1 times 10 ml of saturated aqueous sodium chloride



10

15

20

25

4H) ; 3.10 (d, 2H) ; 2.60 (d, 3H) ; 2.40 (m 4H).
Exanpl e 2 (conmpound 99) 2-am no- 2- oxoet hyl

4-{3-(3-(trifluoronethyl)phenyl]prop-2- 25
n-1-yl}-1, 4-di azepane- I-carboxylate 16 CF3 O NN A

O-NH2 O 2.1.

4-{3-[3-(tr|fluoronethyl)phenyl]prop 2-yn-1-

yl }-1, 4-di azepane-| - carbal dehyde 5 A nmixture of 1.28 g
(10 mmol ) of 1, 4-di azepane-|- carbal dehyde and 0.33 ¢

(dd1lwnddr . oft pm ad ot exh| chedy deod um 1Suhphafe dirok sereapsrated to
heated at 80C until a honbgeneous solution is

ot vinewsl, ﬂhQOrgpidmbrﬁmﬂpuxﬁffhd by chromatography on silica
trifluoronethyl phenylacetylene in solution in 7 m of

19eHi oxEirlel B dv LB 12 5 QADO bkt ebpperlehexanatand ethyl
are added. The mixture is heated at 80C for 4 hours

13C¢ R R0l teen dﬂlta}htﬁwltm@ta%ur%o Vi 9 B Y w% product
75 n1 of _et hyl _acet e. fe or gani ¢ phase i s washed

W B fn‘?r‘Bfo%OQAl) - %‘6:%’( on and with sagur at ed
Sad om sul phit e e R%% LR 14 mﬁ&i ELygs Evlﬂ‘-
ﬁ%%*é%pi”%sf%@fﬁ%‘g%? ST &

m xture of i 309 )
to g| ve 2%7§%0¥ pro uct in t% U?érm of 6%@%? trans-4

O(j ro -2-en-1-yl)piperazine-1-carboxylate, obtained
3p[3 (trl fI uor onet hyl ) phenyl ] pr op- 2-yn-1 -
%/ir}_sfiriedpmalzepam ZidsoWvdd. A48 o) of &-AM-s¢Bation of
trifluoro-

med k) guiniaey | {2000 apect )y nih -iye §hdndl di Blze peoieat to@ar bal beft to
i?ﬁﬁ%t for an hour and a half at ambient temperature and is
then evaporated td dryness. The residue is purified by
chromatography on silica gel, eluting first with ethyl
acetate and then with a mixture 90/10 mixture of ethyl
acetate and methanol. This gives 0.548 g of a white powder.
Melting point (°C): 109-111

LC-MS : M+H = 318

'H NMR (DMSO-dg¢): & (ppm): 7.80 (broad s, 1H); 7.50-7.15 (m,
5H); 6.55 (d, 1H); 6.25 (td, 1H); 4.40 (s, 2H); 3.40 (m,

4H) ; 3.10 (d, 2H); 2.60 (d, 3H); 2.40 (m, 4H).

Example 2 (compound 99)
2-amino-2-oxoethyl 4-{3-[3-(trifluoromethyl)phenyl]prop-2-

yn-1-yl}-1,4-diazepane-1l-carboxylate
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obtained in step 2.1., are dissolved in 7.5 m of

met hanol. 17 3.5 m of a 35% aqueous sodi um hydr oxi de
(30 mol ) solution are added and the m xture is
heated at reflux for 3 hours. It is cooled to anbient
tenperature. It is diluted withg20 nl of water and 75
m of dichl oronmethane. The phases are 5 separated and
then the aqueous phase is extracted with 2 tines 25
m of di chl oronet hane. e organi c phases are washed
with 25 m of wat @2 en wth 25 m of saturated
aqueous sodi um chl ofi ol ution. They are dried over
sodi um sul phate and evaps~ated 0 flrynessyyt 0 give
2.25 g of 10 product in th fofm & 207 ey oiF, which
is used as it is in the fol 'n step. O2. 3.

2- (et hyl oxy) - 2- oxoet hyl 4-{3-]
(trifluoromethyl)phenyl]prop-2-yn-1-yl}-1, 4-di azepane-
| - carboxylate 15 A solution of 2.25 g (7.95 mml) of
4-{3-[3- .
(trifluoron%thylfbﬁ%h&?]ﬁFBbfkuﬁﬁoTe§P¥lﬁpqe8¥5£8583é2'Yn'l'
o) e (11.9 mmol) of ethyl
{f{ghﬂ g ayagégggonyl afh 1§e$§§8

ehyl oxy)c oxy acetate in 10 m of toluene

s heated glnbRGC,pUCsRi gbg § 9167 mibl| Cor 3 £4 2H8depane-1-

and the 20 m xture Is evaporated to dryness

resteHEaL By AL hhd e, BY gClhi 9nBheYr aphYpQPabblhs B8Ry de in
el uting mn¥h a 60/ 40 then 40/ 60 m xture of

cyzl mbhexangiaranet byl haseéat ec agdothent Mt héwby¥eneous
acetate, to give 2.42 g of product in the formof an
osahgeionl dDaredt @aihed 251 27d. g2{ a0 mmao R} oxdes hyl

4-{3-[ 3-
(trifluoromethylphéeyyad¢erpbeeyinlsglitiond- thaZzepanef

| - carboxylate 18

dioxane and 1.81 g (10 mmol) of copper diacetate are added.

The mixture is heated at 80°C for 4 hours. It is cooled to
ambient temperature and diluted with 75 ml of ethyl acetate.
The organic phase is washed with 25 ml of 30% ammonia
solution and with saturated aqueous sodium chloride
solution. It is dried over sodium sulphate and evaporated to
dryness. The residue is purified by chromatography on silica
gel, eluting with a 98/2/0.2 then 96/4/0.4 and 94/6/0.6
mixture of dichloromethane, methanol and 30% ammonia, to
give 2.67 g of product in the form of a vellow oil.

2.2. 4-{3-[3- (trifluoromethyl)phenyl] prop-2-yn-1-
yl}-1,4-diazepane

2.63 g (8.48 mmol) of 4-{3-[3-(trifluoro-
methyl)phenyl]prop-2-yn-1-yl}-1,4-diazepane-1-carbaldehyde,

obtained in step 2.1., are dissolved in 7.5 ml of methanol.
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0.77 g (1.87 mml) of 2-(ethyl oxy)-2-oxoethyl 4
{3-[3-(trifluoronethyl)phenyl]prop-2-yn-1-yl}-1,4-diaz
epane- 1l-carboxylate, obtained in step 2.3., is

dissolved in 14 mM of a 7M solution of ammnia (98

mol ) in methanol. The 5 solutien is left to react at

anbi ent tenperature overnight and then 2 g of silica

are added and it is evaporated to dryness. The

residue is purified by chromatography on silica gel,
eBubi m3 wift A 35%7aFueodst bedidw hydroxdde 9307mhol) solution
m xture of dichl oronmethane, nethanol and 30% anmoni a.
Theeladdedabad sheubsaguert iy heatest altl redd ukr dora3 hours.
m xture of ethyl acetate and diisopropyl ether, to
gilteis. 5Podedf tahipmbiepty semperappirei.ngtpdisndilgfred with
102-104 LC- M5 : MtH = 384 15 1H NWR ( CDCL13) 5& pm .
7290mlsof  mWpteryang (7f) mpHpf; dichdorgmetigye.q. %9 phases are
(broad m 1H); 5,50 road m 1E¥' 4.65 (s, 2H); 3.65
(fRBarghpd angs thgn ; , aguggusPhagp g sxfsrgcyed with 2
(eompaund 130)620, 200 MELILATHIO) Th408k M phases are

0 vyl }pi perazine=l - carboxyl.a O k N>
3§¥%§%ﬁub%?§.?§ ﬁ@n? rg%ﬁg%y?%d tfen w@tEIZQNﬁl QE sg@urated
2a6RL0Y! 2BLRAN 2n982¢hRY Lo14P i6R. PeRalealR HRied di
sﬁépens%on o? 2.62 ¢ ?29.4Onngﬁ) of 2-k§3roxy-ﬁe over sodium
mBhphacet arudevapdribea 8o(a8yhedBD| Lo0GivdPROLEEY of

di i sopropyl et hyl am ne (Ps-DI EA from Argonaut, | oading
=product in the form of a red oil, which is used as it is in
the following step.

2.3. 2-(ethyloxy)-2-oxoethyl 4-{3-[3-
(trifluoromethyl)phenyl] prop-2-yn-1-yl}-1,4-diazepane-1-
carboxylate
A solution of 2.25 g (7.95 mmol) of 4-{3-[3-
(trifluoromethyl)phenyl] prop-2-yn-1-yl}-1,4-diazepane,
obtained in step 2.2., and 2.68 g (11.9 mmol) of ethyl
{ [ (phenyloxy) carbonyl]oxy}acetate in 10 ml of toluene is
heated at 60°C overnight. 5 g of silica are added and the
mixture is evaporated to dryness. The residue is purified by
chromatography on silica gel, eluting with a 60/40 then
40/60 mixture of cyclohexane and ethyl acetate and then with
ethyl acetate, to give 2.42 g of product in the form of an
orange-coloured oil.

2.4. 2-amino-2-oxoethyl 4-{3-[3-
(trifluoromethyl)phenyl] prop-2-yn-1-yl}-1,4-diazepane-1-

carboxylate
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3.56 mmol/g) in 250 m of dichloronethane is adm xed
in5 small portions and at anbient tenperature with
5.93 g (29.4 mmol ) of 4-nitrophenyl chl oroformate.
Obital stirring is continued at ambient tenperature
for 16 hours. The resin is filtgered off and rinsed
with 150 ml of dichloronmethane and the filtrate is
concentrat ed under reduced pressure. 10 This gives 6 ¢
of product in the formor a light yellow solid, which
Is used as iot. 777sgi n1t.l8g mablowoiEg 2st(ephy3 oky) -2-oxoethyl 4-
1, 1-di net hyl et hyl 2- (et hyl am no) - 2- oxoet hyl
pi{ perlazi(neif laogiorathyly bhtaeyA] puopt-2eyn-dogilgd 1t @ -GCazepane -
of 1.1 g (3 mmol) of 4- 15 nitrophenyl
21¢ merhpikaipte) - 2btrésedy linc stepnat-8,. ,pispdiegolived in 14 ml
step 3.1., in 10 mM of 1,2-dichloroethane is adm xed
dpépaﬂgy golubsen of WFRNAasdPgt Merlof i, setgapplgs The

L of 1, 1-di nethyl eth pi perazi ne-| -car boxyl at

é ﬁFOBflsllff&u&R|6F6€¥héﬁeam§ﬂFPFlﬁ&mP§r@6HFin8§&rn19ht

C h t
h888 chlhe 2 80P, sT14ae Az anePardy Srdual Sen srepordted to

Phessute. g Lesidue ha pugitied By chrommtagiaghy @R silica

el uti ng ture

aﬁgga u@&ﬂg é&kﬂhﬁxgﬁ?3?6d3t@%En9©%9%?b'% bﬁ%?@%?ﬁ?%.7

|ent 25t0 en elution wth

a&@kehee EﬁedQEH§b§oh%thEhbtUh@%%ﬁnbﬁ thsgm@oaﬂmonla The
ether, to give 0.61 g of product in the form of

W@ﬂh@téohbdsuﬂ@b@ﬁeh&lysQ@c§§stblu§zbﬂ ithem2@ mlxture of
followi ng step. 3.3. 2-(nethylam no)-2-oxoet hyl

pepRyazapetatecandordyliabprbygioelheti, decAgieeutni.ornf of of white
2.68 g (8.9 mmol) of 1,1 5 dinmethyl et hyl
2¢tpethybam no) - 2- oxoet hyl pi perazi ne-1, 4-

Melting point (°C): 102-104

LC-MS : M+H = 384

'H NMR (CDCl;) &(ppm): 7.70 (s, 1H); 7.55 (m, 2H); 7.45 (d,
1H); 6.15 (broad m, 1H); 5.50 (broad m, 1H); 4.65 (s, 2H);

3.65 (m+s, 6H); 2.85 (m, 4H); 1.95 (m, 2H).

Example 3 (compound 130)
2- (methylamino) -2-oxoethyl 4-{2-[(4-chlorophenyl) -

oxyl ethyl }piperazine-l-carboxylate
0O

H
Cl NJLO/\[]/&‘CH:;
\[::]\o/\\/éi:ﬁ o

3.1. 4-nitrophenyl 2- (methylamino) -2-oxoethyl

carbonate
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di car boxyl ate, obtained according to step 3.2., in 25

m of dichloromethane is adm xed with 25 nl of a 6N

solution of hydrochloric acid in isopropanol.

Stirring is continued at anbient tenperature for 1

hour. The organic phase is 10 ggparated by filtration

t hrough a hydrophobic cartridge and is concentrated

under reduced pressure. Trituration in isopropano

gives 2.05 g of product. Melting point (C) : 167-169C

3.4. 2-(nethysaspensid@noxber g2 - {29 [4 4mmdb) of 2-hydroxy-N-

chl or ophenyl ) oxy] et hyl } pi per azi ne-| -carboxylate A

sﬂﬁth?lﬁpeﬁa@ﬁ@ésa@d(DG35nmn($8cﬂ mmol) of supported

(et hyl am no) - 2- oxoethyl erazi ne-|-carboxylate _.

r@mmﬂrww@thb}@pmd Pe- 1§¥% Bram A{quzalg (0leading =
otaSS|un1carbonate and 0. 069 gﬁ 29 o

}oh%e%fl_’l%x‘}}} A ¢ S bpErmehaang 3sppdpixed in
t t I ted at, 85C f 16 _h t
% fﬂbpé%tfm%gew 8 R ErRPLERT o 3@%’—”%@%%@“ flo3 g
Cﬁg? dea;$%?re?rllte%§g%ggz%} ghf r@g{érlgggltal stirring

I Nl ng ce

ngtééﬁgEhuéd %nggbyéﬁp §t@Pg fgf gé ﬁbu%éat?he resin
e er reduc

I's concentrat pressure.

Gy ofpf OYFSRNYEPNaRd | LR 88! wih U1 5 HTmWM B élgﬁiéromethane
m xture of dichl oronet hane and net hanol, fol d by

CAy$tethd | 281 ¢t Bac & 1i s f Ot &t BAPEQPYhdEE hﬁéd@d:é!& §rQ§Qure .
g of product in the form of a white solid. LC M. M+H
TRHS gied s | ©0g pof Nbrod®&t 161 G 1ve 1EbNVR COCLBYhS yellow
(ppm: 7.25 (dd, 2H); 6.85 (dd, 2H); 6.05 (broad s,
1861id, Gohicsh 28)yusdd1fs (it 2#)in3thHe foilldwing 2t6P.
(d, 3H ; 2.85 (t, 2H) ; 2.60 (m 4H)

3.2. 1,1-dimethylethyl 2- (methylamino) -2-oxoethyl

piperazine-1,4-dicarboxylate

A solution, cooled to 0°C, of 1.1 g (3 mmol) of 4-
nitrophenyl 2- (methylamino)-2-oxoethyl carbonate, prepared
in step 3.1., in 10 ml of 1,2-dichloroethane is admixed
dropwise at about 0°C with a solution of 0.53 g (2.85 mmol)
of 1,1-dimethylethyl piperazine-1l-carboxylate in 5 ml of
1,2-dichloroethane. Stirring is continued at 0°C for 1 hour,
then at ambient temperature for 3 hours.

The mixture is concentrated under reduced
pressure. The residue is purified by chromatography on
silica gel, eluting with a 20/80 mixture of ethyl acetate
and cyclohexane and then gradually increasing the gradient
to end with elution with ethyl acetate. The eluate is
triturated in diisopropyl ether, to give 0.61 g of product

in the form of a white solid, which is used as it is in the
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Exanpl e 4 (conpound 25) 10 2-(nethyl am no) - 2- oxoet hyl
4- (2- napht hal en- 2-yl et hyl ) - pi perazi ne-1-carboxylate 0
H ONONCOCH3 O A solution, cooled to 0C, of 0.13 g
(0.75 mol ) of 2-naphthal en-2-yl ethanol and 0.19 mi
(1.13 mml ) of 15 diisopropylejhylamne in 7.5 m of
di chl oronethane is admxed with 0.07 m (0.9 nmmol) of
nmet hanesul phonyl chloride. Stirring is continued in
the cold for 0.5 hour, then at anbient tenperature
ffopl ovhiowy ssteflie solution is concentrated under
reduced pressure. 20 The residue is taken up in 5 m
of acetonit¥i3e,2- tmekly laning)0. 5 owarhiof piperazine-
2- (et hyl am no) - 2- oxoet hyl  pi per azi ne-| -car boxyl ate
tﬂﬂﬁ%ﬁhﬂ%ﬁl%ﬁ? rdpeelekPyide accor dance with Exanpl e
3.3., and (1.5 nmol ) _of ot assi um car bonat e
are added. Al'hcéoﬁﬁ“)@tcmé’frsz’rﬁegat%d &9 70t bk of o} 45

oo Sy T S O B e?*?él”ﬁéw%%@éf%e 1,4-
et 3'n3? t°%%r”% P%%ceoarna i $APH LD 22 UL 0 o
f t t
hﬁrﬂ&ﬂ%ﬁ?c A5 | 5, TASAUETEY b ié AN, egqasolutlon of

ane I'S concentrated

RS W& g QY el pasaniyn | ot st 88l continued at

eIutlng with a 95/5 m xture “of dlchlorone hane and

iy |t dodd v b Yr & YStidld ZatHObrd 41918 phase is
di i sopropyl ether, give 0.069 g of product in the form
Hemiracethigye ﬁﬂlﬂﬂati&: MIirdddh = Ibdrophobic cartridge and
is concentrated under reduced pressure. Trituration in
isopropanol gives 2.05 g of product.
Melting point (°C): 167-169°C

3.4. 2-(methylamino) -2-oxoethyl 4-{2-[(4-
chlorophenyl)oxy] ethyl }piperazine-1-carboxylate

A solution of 0.073 g (0.3 mmol) of 2-
(methylamino) -2-oxoethyl piperazine-1l-carboxylate
hydrochloride, prepared in step 3.3., 0.13 g (0.9 mmol) of
potassium carbonate and 0.069 g (0.29 mmol) of 1-(2-
bromoethoxy) -4-chlorobenzene in 3 ml of acetonitrile is
heated at 85°C for 16 hours. After cooling to ambient
temperature, the inorganic components are filtered off
through a cartridge fitted with a frit and containing
celite. The cartridge is rinsed with acetone and the
filtrate is concentrated under reduced pressure.
Chromatography on silica gel, eluting with a 95/5 mixture of

dichloromethane and methanol, followed by crystallization
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Melting point: 133-135C 1H NMR (CDC13) 5(ppm: 7.85
(m 3H ; 7.65 (s, 1H 7.55-7.30(m 3H); 6.05 (broad
s, 1H); 4.60 (s, 2H); 3.55 (m 15 4H); 3.05-2.65 (m
7H); 2.55 (m 4H). Exanple 5 (conpound 50)

2- (et hyl am no) - 2- oxoet hyl 4- (37 bi phenyl -3-yl -1, 1-

di met hyl propyl ) pi per azi ne-1-carboxyl at e hydrochl ori de
OHiIi I v TOYCH3 NI O Nz~ 20 5.1

1- (2, 2-di net hyl propanoyl )-4-(1, 1-

dff e R3Al i SRrcb N -deyd ) phpes az) 089 23 o). paddgcf 6immithg form
of 1,1-dinethyl prop-2-yn-1-yl acetate (J. Og. Chem
1904 WHEtR282L#4). and 2. 235 g (12 mmol ) of

1, 1-di et hyl et hyl pi perazi ne-1-carboxyl ate are

dCMF vatkH - B3 of tetrahydrofuran and then 0.059 ¢
5 (0.6 mmol) of cuprous chloride is added. The m xture

iMelthas) gShate refdgix §06c3 hours. After cooling to
anbi ent™ ‘tenperature, 100 m of ethyl acetate, 10 m

glm@hﬁ%?& aadéﬁdb%"%‘é“y%rEEL?Sdanﬁgﬁ--”‘g 85 ggé/‘%eaﬂe)rf 6.05
V\ﬂf % ; uéé\?g% I%a)gdou‘isl odf%v’rziwtﬁ@m O“%%‘e[‘m, 4H)

d d
evaporch dﬂlhl'hz2 pér%gg%‘?vlﬁg ‘Eaglégnegyby C ?oﬁgt ogr aphy

on silica gel, eluting with an 85/15 then 75/25 and
65/35 mixture of cyclohexane and ethyl acetate, to

CtaYenpla d % g(é&nﬁéu&é s@pl ) of product in the formof a
pal e yel |l ow soli d.
2- (methylamino) -2-oxoethyl 4-(2-naphthalen-2-ylethyl) -

piperazine-l-carboxylate
0O

(-\NJ\O/\,(E‘CHS
A o)
"

A solution, cooled to 0°C, of 0.13 g (0.75 mmol)
of 2-naphthalen-2-ylethanol and 0.19 ml (1.13 mmol) of
diisopropylethylamine in 7.5 ml of dichloromethane is
admixed with 0.07 ml (0.9 mmol) of methanesulphonyl
chloride. Stirring is continued in the cold for 0.5 hour,
then at ambient temperature for 2 hours. The solution is
concentrated under reduced pressure.

The residue is taken up in 5 ml of acetonitrile,
and 0.12 g (0.5 mmol) of 2-(methylémino)—2—oxoethyl
piperazine-l-carboxylate hydrochloride, prepared in
accordance with Example 3.3., and 0.20 g (1.5 mmol) of

potassium carbonate are added. The mixture is heated at 70°C
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Mel ting point: 106-109C 5. 2.

1- (3- bi phenyl -3-yl -1, 1-di net hyl prop-2-yn-1-

yl)-4-(2, 2-di net hyl propanoyl ) pi perazine 1.05 g (4.5
mol ) of 3-bronobi phenyl and 0.9 g 20 (3.6 mmol ) of
1- (2, 2-di net hyl propanoyl ) - 4- (1,- di net hyl prop-
2-yn-1-yl ) piperazine, prepared in step 5.1., 0.75 m
(5.38 mmol ) of triethylam ne and 0.028 g (0.11 mmol)
of triphenyl phosphine are dissolved in 8 n of

tedF aly Al M ftddNdeso Bih@ o andd M@ap e khthdfe g it is
(0.18 mol ) of the 25 dichloride conpl ex of

bd s d ¢n thetyd phedehi reduded |k asnres. Hodetksilkhes is

m xture is stirred for 15 mnutes and then 0.014 ¢
(Sudyended )irofdeipl orsme thnke arsd addgted Tt m sa tuwea eid

is stirred at anbient tenperature for 4 hours and then
a80dBOC bicarhemte Aokt towl|and) then ovish enplerfat UFlee organic
it is diluted with 25 nl_of ethyl acetate and

fphazs ek oreqrred hef sHiratien r%s%ohmwplaokﬂ?régembrane
10 M, of ethyl acetate. 4 g 5 of silica are agded

t?@g%?t?%%enwegﬁ%zfib‘én%}]%p’b?% t%re%ﬁwe?s %?faa‘liography
SR TR (ST GOF Tt APt B B0 M A i % i e of
Céllclfl?fexcﬁnet% eégglr{l%tcﬁ%orm o#&lﬂ!ﬂygd% O ][g%é@afflzatlon

a oran

gfll.r‘roer{lltg ycﬁg%l E@éP)"&IW' 0 dd$- é) cpf'e%yéd@cﬁ'l 11.3: the form

perazi ne=1- carboxy at 87 g

ngp! ) 1 de (35 Diphenyl - 3-yi - | |
d|nethylprop-2-yn-|-yI)-4-(2,2-d|nethylpropanoyl)plper
agzanes: Ndmeparsskin step 5.2., is dissolved in a

m xture of 5 m of 15 nethanol and 15 m of ethyl
aceleiy fointg: of3plassnom oxi de is added and the

m xture is stirred under a hydrogen at nosphere at 40
p3 NMR (€Dfdud s5 (ppm)s fli.Bberimd 6H) papefS (s, 1H);

7.55-7.30(m, 3H); 6.05 (broad s, 1H); 4.60 (s, 2H); 3.55 (m,

4H); 3.05-2.65 (m, 7H); 2.55 (m, 4H).

Example 5 (compound 50)
2- (methylamino) -2-oxoethyl 4-(3-biphenyl-3-yl-1,1-

dimethylpropyl)piperazine-1l-carboxylate hydrochloride

0O

H
SUNSAS &

®

5.1. 1-(2,2-dimethylpropanoyl)-4-(1,1-

dimethylprop-2-yn-1-yl)piperazine
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and the filter product is rinsed wwith 3 tinmes 10 m of
ethyl. acetate. 2 g of silica are added to the

filtrate, which is 20 evaporated to dryness. The

residue is purified by chromatography on silica gel,
eluting with a 90/10 then 85/4% and 80/20 mi xture of

cycl ohexane and ethyl acetate, to give 0.36 g (0.88
mmol ) of product in the formof a colourless oil. 25
5.4. 1-(3-biphenyl-3-yl-1,1-dinmethyl propyl) -

pi perazine g5756. §5(G1mh81ﬂ 8801 ) 1 08ikhethyyUpropeetin-1-yl
acid is added to a solution of 0.35 g (0.86 mmol) of
ladedhvet iyl eohyl chem. 1994, 59, 2282-4) and 2.235 g

4- ( 3- bi phenyl -3-yl -1, 1- dlnethylpropyl)

pi p2ramohi- bfcarbedymatbylpthphrpdpenastep 5-garbppybate are
m of 5 dichloronethane. The m xture is stirred for 2
héussoamedt hand ml6gfnteérahvﬁrpﬁbreac@vdcthend0i959 g
added. It _is stirred for__2 nore hours and the
d.Puﬁe@maﬂih°§OCHPreF31091°HF€ﬁ|b?oé@ﬂ%ﬂe The mixture is

TR ety el e ﬁgﬁgrzﬁao%%sdh%@owwm
BRI, D e
0]
REACy Py B TR e oGBS pagpor e

58£§5 gdﬁﬁgggoyﬁa8é8Q£§EéﬁhBQE'gﬁdSQEHBéan1gh'thlmes 10 ml

ove m sul phate”and 15 evaporated, to give 0.25 ¢

(O£ 8darp! Anaf tREADWEELI Mot A ofoégtﬁfa@e&ebhgébub|sodlum
5.5. 2-(nethyl am no) - 2- oxoet hyl 4-(3-bi phenyl -

ybhlokldengmetpbﬁpyttpngeaazeaeobeeasbdxuhabalphate and
hydrocl oride A solution of 0.25 g (0.81 muol) of
let@pbipbeday| TRE Brybutrlidi perhylipdopyl Fhrperézgmephy on
prepared in step 5.4.
silica gel, eluting with an 85/15 then 75/25 and 65/35
mixture of cyclohexane and ethyl acetate, to give 1.19 g
(4.71 mmol) of product in the form of a pale yellow solid.
Melting point: 106-109°C
5.2. 1-(3-biphenyl-3-yl-1,1-dimethylprop-2-yn-1-
yl)-4-(2,2-dimethylpropanoyl)piperazine
1.05 g (4.5 mmol) of 3-bfomobiphenyl and 0.9 g
(3.6 mmol) of 1-(2,2-dimethylpropanoyl)-4-(1,1-dimethylprop-
2-yn-1-yl)piperazine, prepared in step 5.1., 0.75 ml
(5.38 mmol) of triethylamine and 0.028 g (0.11 mmol) of
triphenylphosphine are dissolved in 8 ml of tetrahydrofuran.
Under an argon atmosphere, 0.126 g (0.18 mmol) of the
dichloride complex of bis (triphenylphosphine) palladium is

added. The mixture is stirred for 15 minutes and then

0.014 g (0.07 mmol) of cuprous iodide is added. The mixture
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and 1.5 g (1.22 mmol) of ethyl

{[(phenyl oxy) car bonyl ] oxy}acetate is heated at 60C
over ni ght and then evaporated to dryness. The residue
is dissolved in a mxture of 4 mM of a 2M net hyl am ne
(8 mmol ) 25 solution in tetrahydrofuran and 2 nm of
met hanol . The solution is |lef4 to react overnight and
then 1 g of silica is added and the mxture is

evapor at e The ro uct s 26 urifijie
Ehr o egcf iy B S gl i e g pohen

Jﬁano%éu?%%gl veéb%xé&g%d%g4 %?ﬁo{%pé@{]d‘?%t T the

OJ.rLﬁ]_e fu OJ?: 0%1 OUrl €56 um 5 dhe, i ogdugts i s diSgobNefaper.

acetate,” and 1 m of a 5N solution

'ﬂ{e @@Imhi.@rffn@é:dduiih 4 sOphOPan®lmi sopddely1 Th€etate. 4 g
m xture is evaporated to dryness. The residue is

d kel U i drd Saddle®f t hothet hiyl t Bged atwhi dhei s sotapotrsted to
filtered off, rinsed with 2 tines 3 ml of ethyl 10

aceiade. arite dreediud ol gier Df 246 lgy (Chddmanogyapliy on silica
product in the formof white powder. LCMS:. MH = 424

dvel 1t i elputpDiatwi 2 2a 2960 ¢ deleen) ¢ M/Faxqm@ 0 gnippwye of

: 12.50 (broad s, 1 ; 7.55 (d, 2H) ; 15 7.40 (m
GHytolveng cand Hthl O8cetrioad &0 aHe % 80 ¢s(2- 2p)mmol) of
4.30-4.10 (m 4H); 355(broadd 2H) ;305275(m+d
wrpduct Im fhe HPym.Of WW{%ng%FﬁO@%ﬁ%‘iieoB ( conmpound

29) 20,7 (T ML SO0 SOOI ignenyi 3115
éﬁ%éﬂhyfgiéﬁyfgéféészlﬁ&a{pox¥£§£§1ateF'(NKC*' rN CH3

0.87 g (2.15 mmol) of 1-(3-biphenyl-3-yl-1,1-
dimethylprop-2-yn-1-yl)-4-(2,2-dimethylpropanoyl)piperazine,
prepared in step 5.2., is dissolved in a mixture of 5 ml of
methanol and 15 ml of ethyl acetate. 0.2 g of platinum oxide
is added and the mixture is stirred under a hydrogen
atmosphere at 40 psi for 6 hours. It is filtered on paper
and the filter product is rinsed with 3 times 10 ml of ethyl
acetate. 2 g of silica are added to the filtrate, which is
evaporated to dryness. The residue is purified by
chromatography on silica gel, eluting with a 90/10 then
85/15 and 80/20 mixture of cyclohexane and ethyl acetate, to
give 0.36 g (0.88 mmol) of product in the form of a
colourless oil.

5.4. 1-(3-biphenyl-3-yl-1,1-dimethylpropyl) -

piperazine
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Cl NO NOG6. 1.

3-(4-chl orophenyl )i soxazol -5-yl ]Jethanol 27 1.63 n

.58 nmol) of triethylam ne are added dropwi se to a
ution of 1.18 m (15.57 mmol) of but-4-yn- 1-ol and
2.0 g (10.52 mmol ) of 4-chloroydt

hydr oxybenzenecar boxi m doyl chloride (J. Med. Chem

1998, 5 41, 4556-66) in 30 mM of dichloromethane,

cooled with an ice bath. The mixture is left to react

at anbi ent ¢ eepetiht (8 84 mwel ni ght . t 5Of bovdacetic acid is
di chl oronet hane are added and the m xture is washed
virdde® tto nessélutniomfofval €35 agnd (@ e wmeh) &OD ml  of
saturated aqueous sodi um chloride solution. After 10

o 3} rdf sty Sotlyin 4ul phairhenrhb- vt e 1 sdEvelply bpsapyl) -
The residue is purified by chromatography on silica
qipezangyl - GREPOEAL BOP 2PFPRATTD/ 5O FESR P 3of 1n 5 ml of

cycl ohexane and ethyl acetate, to give 1,1 g (4.91
Lo GRS - | TAG HBLFORER of S BERFFT® GoF 14, Pqers and then

Z&%éé{%@Eg&r%fié¥ﬁgggégggic2é MRyl 28509) - £ 0XQ8L Ml red for
| )i - | }pi i | b |

o SoLP i ERsteRg rlens Z‘ﬁ};‘fﬁnﬁﬁﬁ‘ AP s oid

gc{ililgzﬁpﬂ@@e/ﬁ%ﬁé X34 oérﬁé‘?&"‘lgé@ 200 drPheps! Ofhé Nr&b SBue is

2-[
(11
sol

20 and 0. 082 0.47 nmmo

i A 18PN APY1 8t A Veh Bt Be | HF 5561 mPfof di £Eh Do LSREPRARe ABA 20 ml
adm xed with 0.036 m (0.469 mol ) of
et ese SAdpd ey | s6d @ | tpdrdhedei sélueids. stherpaseés are

anbient tenperature for 4 hours and then washed with
ssdpHdtesd agdetthus adquedus npledser iseesotratcted with 2 times
saturated aqueous 25 sodium chloride solution. It is _
cohoehtofatdichihoheome tormed The essgaric Thikasesi due washed with
taken up in 5 m of acetonitrile,
10 ml of water and then with 20 ml of saturated aqueous
sodium chloride solution, dried over sodium sulphate and
evaporated, to give 0.25 g (0.81 mmol) of product in the
form of a yellow oil.

5.5. 2- (methylamino) -2-oxoethyl 4- (3-biphenyl-3-
yl-1,1-dimethylpropyl)piperazine-1-carboxylate hydrocloride

A solution of 0.25 g (0.81 mmol) of 1-(3-biphenyl-
3-yl-1,1-dimethylpropyl)piperazine, prepared in step 5.4.,
and 1.5 g (1.22 mmol) of ethyl
{ [ (phenyloxy)carbonyl] oxy}acetate is heated at 60°C
overnight and then evaporated to dryness. The residue is
dissolved in a mixture of 4 ml of a 2M methylamine (8 mmol)
solution in tetrahydrofuran and 2 ml of methanol. The

solution is left to react overnight and then 1 g of silica

is added and the mixture is evaporated. The product is
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and 0.107 g (0.45 mmol ) of 2-(nethylam no)-2-oxoet hyl

28 piperazine-|-carboxyl ate hydrochl ori de, prepared

in accordance with Exanple 3.3., and 0.186 g (1.35

nmol ) of potassium carbonate are added. The m xture

is heated at 75C for 16 hours;gAfter cooling to

anbi ent tenperature, it is 5 concentrated under

reduced pressure. The residue is taken up in ethyl

acetate and washed with water and then with saturated
aelueDfSe & dsly Uk Cdthat dgheasio) ubn o 1 fide e Xt wkuting with a
evaporated and the residue is purified by

c98 Areit loen aPdv4 cand s94 /&€ anipet yree| off | digclwi etomethane and

di chl oronet hane and then with a 10 90/10 m xture of
diethanohet tarel end @ antd . 5ahieoll veb podsat gin the form
(0.132 nmmol )_of product in the formof a white solid.

LZE MBS CQAPHEL o9y IWeI ting point: 130-132C 15 1H NMWR
(DVSO-d6) 6 (ppm: . 7.85 ( X 75 (unres

conpl ex I—Bhg REIGE lzq-l)dl%s}_%livefé ing.m ]lf) 1yl acetate,

2%"1d o i G oty tc&?ﬁ%ﬁ‘@%hf%%ﬂrﬁ)o%% 158
@5% nng. gd(?é(ci)etfﬁ/caf' )(ginl( § h%f%_}?(?f%&ﬁ]ytl.o dryness.

plpera2|ne

7. de
Sﬂ% br orm]%lglny% pr opa‘%) Il\l-zrglgirgluspenm on ol'fwl a%fe%a%% The
?EHPiz)d Ofss %iﬁtelbé&wbewiﬁé?é&mm C2 aci el @1 93f Jethyl

of sodium
acetate and dried, to give 0.215 g (0.46 mmol) of product in

the form of white powder.

LC-MS: M+H = 424

Melting point: 212-216°C (dec.)

'H NMR (CDCl;) &(ppm): 12.50 (broad s, 1H); 7.55 (d, 2H);
7.40 (m, 6H); 7.20 (d, 1H); 6.05 (broad s, 1H); 4.60 (s,
2H); 4.30-4.10 (m, 4H); 3.55 (broad d, 2H); 3.05-2.75 (m+d,

5H); 2.15 (m, 2H); 1.70 (s, 8H).

Example 6 (compound 29)
2- (methylamino) -2-oxoethyl 4-{2-[3-(4-chlorophenyl)isoxazol-

5-yllethyl}piperazine-1l-carboxylate

0 H
‘/\NJLO N-ch,
CF—<::>F_<Q§r/\\/N\/J o
\
N-O

6.1. 2-[3-(4-chlorophenyl) isoxazol-5-yl]ethanol
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bor ohydride in 20 mMl of THF, cooled to OC, is adm xed

in5 small portions with 3.2 mM (25 mol) of

trifluoroborane- diethyl ether conplex. Stirring is

continued in the cold for 1 hour, and then at anbient

tenperature for 16 hours. The ,reaction mxture is

cooled to OC and neutralized to a pH of 7-8 by adding

a 1IN solution of aqueous sodium hydroxide. It 10 is

concentrat ed under reduced pressure and then the

residue isitekenlupllnsgein@sl) ! bfisresthatbatnal bhe added

di chl oronet hane and dried over sodi um sul phate.

Farbpwing €ol &radloniohhef brpanmt Phase7i smol) of but-4-yn-

concentrated under reduced pressure. This gives 1.62

gl¢Fl58ndndt P of (bPeBRchmOh)t0é forhloroaN-oil, 15

which is used as it is in the follow ng_step. 7.2.

2hydroRyPanrABFCcarbRBEnhgPY Y- FBleBigeofkd. Med. Chem. 1998,
| ] pi perazine-I1-car A solu

?Eggy'@%%?ggmmsefmé o5 85 Oﬁéﬁéfs%%paﬁwislﬁ?mfh an ice
i 2 10.1
b aBR tnt ikt ek ha’ 18EEaTh Pofct sabnrapsRal ERtoe ature
0 i i 8
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ours e mxture is concentrated under

r§@Uﬁfdoﬁr§§§u£§t@ada&ﬁssughsoaﬁﬁhdeﬁlb§laesssmde@ohn After
of acetonitrile. 1.34 g (5 mol )

2d£9§h?ybaakngbdiumOéeephateplaﬁéaayaeeh @araeapbaheed The
hydrochl ori de, prepared in 30 accordance with Exanple

3résidasdid. gugifiednbpl shebmapoyaaphynonashbhategaile eluting
added. The m xture is heated at 75C for 16 hours.
Arieh gno80Ag0t bhenb7eABOt Bapenaeuré cycilehexane and ethyl

concentrat ed under reduced pressure and then the
receEake; ste gakenlup on(haPermmpl) efeprpdecbdifi fhe form of

et hyl acetate _and
a white solid.

Melting point: 65-67°C

6.2. 2-(methylamino) -2-oxoethyl 4-{2-[3-(4-
chlorophenyl) isoxazol-5-yllethyl}piperazine-1-carboxylate

A solution of 0.100 g (0.447 mmol) of 2-[3-(4-
chlorophenyl) isoxazol-5-yl]ethanol, prepared in step 6.1.,
and 0.082 ml (0.47 mmol) of diisopropylethylamine in 5 ml of
dichloromethane, is admixed with 0.036 ml (0.469 mmol) of
methanesulphonyl chloride. The mixture is stirred at ambient
temperature for 4 hours and then washed with saturated
aqueous ammonium chloride solution and saturated aqueous
sodium chloride solution. It is concentrated under reduced
pressure. The residue is taken up in 5 ml of acetonitrile,

and 0.107 g (0.45 mmol) of 2-(methylamino) -2-oxocethyl
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dried over sodium sul phate. Followng filtration, the

organi ¢ phase is concentrated under reduced pressure.

It is purified by chromatography on silica gel,

eluting with a 98/ 2 m xture of dichloronmethane and

met hanol. 10 Crystallization fggm diisopropyl ether

gives 0.84 g (2.10 mmol) of white crystals. 7.3.

2- (et hyl am no) - 2- oxoet hyl 4-[3-(3' -

chl or obi phenyl - 3-yl ) propyl ] pi perazi ne-1-car boxyl ate A
SpispensE One of - Oa oy [ &t 8Shydbbdh bbr 2d¢ pephypaneédo)n 2

15 oxoet hyl 4-[3-(3-bronophenyl) propyl ] pi perazi ne-
lacaobdxytat e tlr Bpametei h. 3t epartd 20,186 @ (i x3oremol) of

4 mM of toluene and 0.6 m of ethanol is adm xed with
pOBagsiyo. 0Frhohitefar@eadded. The mixture is heated at 75°C
tetrakls(trlphen¥lphosph|ne)palladlun1 conpl ex, 1.05

nfor 216 hewts - ohLheD M agliedist @ o TP Bt o eWPeERENER it is
carbonate ang 0. 22

CHrRT SReraERaboRaRr crtthaed THESASE Sy oThS Feaidue ® taken up

|rr diation fo m putes. and

tlﬁgc%‘f%nﬂ cChREEeNS veufon wulh,veber, Sfchign dicn
Cgaé diegﬁvgﬁsg &ﬁ% ﬁié% §Qd5893£§5ﬁ'ngggeﬁi%€ure is

and Sodrum s cartridge is nse

%% Ofa 204 éﬁﬁ Eh#tfééfd 1§ ﬁfff£§HGQYUEH?6matography on
ed pressure

is puri

CQ{Pﬂ@éaﬁéEPh¥lQ81§g|WQ@hgéicthﬂémQQh&héhaﬁd9@héﬁ with a
m xture Of ethyl acetate and nmethanol. The eluate is

SepAEG URkt Mré akENdUShl BromEeRiA8eand Omgt M&nO1 08Bhds gives
(0.18 mmol ) of product in the formof white crystals.

LE: 062 &Mk m1330miboMel £ ngrpduat : iB2e BECEAFHMNMR 6 white
(ppm: 7.35 (m 8H) ; 6.05 (broad s, 1H); 4.6 (s,

2491i®.55 (m 4H); 2.85 (d, 3H); 2.75 (t, 2H); 2.45

(m 6H);

LC-MS: M+H = 407

Melting point: 130-132°C

'H NMR (DMSO-dg¢) & (ppm): 7.85 (d, 2H); 7.75 (unresolved
complex, 1H); 7.55 (d, 2H); 6.85 (s, 1H); 4.40 (s, 2H); 3.40
(m, 4H); 2.95 (t, 2H); 2.70 (t, 2H); 2.55 (d, 3H); 2.40 (m,

4H) .

Example 7 (compound 52)
2- (methylamino) -2-oxoethyl 4-[3-(3’-chlorobiphenyl-

3-yl)propyll piperazine-1l-carboxylate

o
SUUSAR S,

C
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1.9 (m 2H). Table 1 below illustrates the chem ca

structures and the 10 physical properties of sone

compounds according to the invention. In the "base or

salt" columm, "base" represents a conpound in the

formof the free base, whereas,gHC1" represents a

conpound in hydrochloride form 15 Table 1 R2 HIN O

NR3 (1) L_P (")~ O R11"" G-ANn MP. base Cpd Rl

G[Al pn R RB( OQC or (or salt MH 1.

2- F- phenyl baond GHZ 31 bldotiddh&861200obah-1201

2- Cl- phenyl bond CH2 1 H CH3 212-217 HC1 3.

3- F- phenyl BosdsPedsiod G31164- §668H@Mo14. oF- B~dRBenyl

bond CH2 1 H CH3 (418) base 5. 3-Cl-phenyl bond CH2 1

Hbeegopbengd 7 prOpiosicdacidphadyl -Bdng €2 mmgl¢HRE sodium

112-115 HC1L 7. 4-CH8C>pheg¥l bond CH2 1 H CH3 155-159 |

HeprahyRride Bas@0 apdoR1 THF| AFopledrEoRS °6/ Cisopdmiged in

salt_  _MH) 8. 4- henyl CH20O) - HCl1_ bond CH2 1 H

1§?§}}gp§&tions wg%h 3¥2 ml %25 mmol) of trifluoro%g%ane-
diethyl ether complex. Stirring is continued in the cold for
1 hour, and then at ambient temperature for 16 hours. The
reaction mixture is cooled to 0°C and neutralized to a pH of
7~8 by adding a 1N solution of aqueous sodium hydroxide. It
is concentrated under reduced pressure and then the residue
is taken up in water. It is extracted with dichloromethane
and dried over sodium sulphate. Following filtration, the
organic phase is concentrated under reduced pressure. This
gives 1.62 g (7.53 mmol) of product in the form of an oil,
which is used as it is in the following step.

7.2. 2-(methylamino) -2-oxocethyl 4-[3-(3-bromo-
phenyl)propyl] piperazine-1l-carboxylate
A solution of 1.57 g (6.7 mmol) of 3-(3-

bromophenyl) propan-1-0l, prepared in step 7.1., and 1.73 ml
(10.1 mmol) of diisopropylethylamine in 38 ml of
dichloromethane, cooled to 0°C, is admixed with 0.63 ml
(8.14 mmol) of methanesulphonyl chloride. Stirring is
continued in the cold for 0.5 hour and then at ambient
temperature for 2 hours. The mixture is concentrated under
reduced pressure and then the residue is suspended in 35 ml

of acetonitrile. 1.34 g (5.35 mmol) of 2- (methylamino)-2-

oxoethyl piperazine-l-carboxylate hydrochloride, prepared in
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phenyl 9. 4- (CH3) 2CH HCl1 bond CH2 1 H CH3 104-108
phenyl 10. 3-phenyl-phenyl bond CH2 1 H CH3 111-114
HC1 11. 4-phenyl-phenyl bond CH2 1 H CH3 173-179 HCl
12. naphthal en-1-yl bond CH2 1 H CH3 143-145 base 13.
napht hal en-2-yl bond CH2 1 H CH3 184-186 HC1 14.
phenyl bond (CH2) 2 1 H CH3 167-169 base 15.
3- Br-phenyl bond (CH2)2 1 H CH3 (384) base 16.
4- Br - phenyl bond (CH2)2 1 H CH3 (384) base 17.
4acH3odphenywibhbn@xa@bd2)e? 31 3H, CHid1242136 (hgsemol. of
3- phenyl - phenyl bond (CH2) 2 1 H CH3 118-120 base 19.
4pphesgliupheayboband @CE2pdded.HTEEBMi48ui®0 isabeat2d at 75°C
napht hal en-1-yl bond (CH2) 2 1 H H 125-127 base 21.
ndpht hal bpursy| Afted COH2)ingltH eMBRiengy- teppsxasurg2it is
napht hal en-1-yl bond (CH2)2 1 H CH2CH3 113-115 base )
23°oNRgpRFREEENVNARE FEAYCEGHPYeSSYrR apdctherpthgpyesidue is
bas 24. CH2 naphthal en-1-yl bon ) 2.1 _H cyclo-
§3Reno0baSh varany| 108" FALRAASPEnVILH HhNA PERBRT and
1 H.CH3 133-135.base .26. naphthal en-2-yl. -bond.(CH2),2
29k g ok 2Y, 5oR 08 Sua phardol PoldpWina, ¥ealSpt o ke
- 1 S - - - .

ORoifle gttty 2hncdncldebl uRARY LORLeA brbeBife. 1o 1o
purified by chromatography on silica gel, eluting with a
98/2 mixture of dichloromethane and methanol.
Crystallization from diisopropyl ether gives 0.84 g

(2.10 mmol) of white crystals.

7.3. 2- {methylamino) -2 -oxoethyl 4-[3-(3'-

chlorobiphenyl-3-yl)propyl]piperazine-1l-carboxylate

A suspension of 0.14 g (0.35 mmol) of 2-(methylamino)-2-
oxoethyl 4-[3-(3-bromophenyl)propyl]lpiperazine-
l-carboxylate, prepared in step 7.2., in a mixture of 4 ml
of toluene and 0.6 ml of ethanol is admixed with 0.08 g
(0.07 mol) of the tetrakis(triphenylphosphine)palladium
complex, 1.05 ml (2.1 mmol) of a 2M aqueous solution of
sodium carbonate and 0.22 g (1.4 mmol) of 3-
chlorobenzeneboronic acid. The mixture is heated to 150°C
under microwave irradiation for 5 minutes and the organic
phase is recovered by filtration on a cartridge equipped
with a frit and containing celite and sodium sulphate. The
cartridge is rinsed with toluene and the filtrate is

concentrated under reduced pressure. The product is purified

by chromatography on silica gel, eluting with a 90/10



nmet hyl - pyrazol - 5-yl 29. 3-(4-Cl- bond (CH2) 2 1 H CH3
130-132 base phenyl)isoxazol -5-yl1 30. 5-(4-Cl- bond
(CH2) 2 1 H CH3 146- 148 base phenyl)isoxazol -3-yl
31. 6-(4-C- bond (CH2) 2 1 H CH3 132-134 base

phenyl )pyrimdi n-4-yl 32. 1,34 bond (CH2) 2 1 H CH3
86-88 base 33 M P. base Cpd RL G[Al pn R R3 ( O
or (or salt M+H) diphenyl nethyl 33. HC1L phenyl
bond (CH2)3 1 H CH3 315-317 34. 3-Cl-phenyl bond (CH2)
RiktdreH3 82t lbasetale ahrdCimemampyl] .oabe EThda)e3 ik H
CH3 115-117 base 36. 3-Br-phenyl bond (CH2) 3 1 H CH3
(3@ dhase: 1 y3TakerBrupphenyl - HeprichneCH2 o §ileH 0CHB 6 398)
base 38. 3-CN phenyl bond (CH2) 3 1 H CH3 107-109
s 8 3®ol3- O3 pptesindt Heond heCHidrmg of Mhdue ggvEs@ls.
base 40. 4-CF3-phenyl bond (CH2) 3 1 H CH3 85-87 base
AL-ME:CM+HL €1430ase phenyl bond (CH2) 3 1 H CH3
103-105 42. 2-C1,5- Cl bond (CH2) 3 1 H H 128-130 base

5 Melting point: 82-
'H NMR & (ppm): 7.35 (m, 8H); 6.05 (broad s, 1lH); 4.6 (s,
2H); 3.55 (m, 4H); 2.85 (d, 3H); 2.75 (t, 2H); 2.45 (m, 6€H);
1.9 (m, 2H).
Table 1 below illustrates the chemical structures and the
10 physical properties of some compounds according to the
invention. In the “base or salt” column, “base” represents a
compound in the form of the £free base, whereas “HCl”
represents a compound in hydrochloride form.
15 Table 1
15
N
N~ "o R, O
G N o)
R,” \fAﬂ/ }/)J
1]
m.p. base
R R (°C) or
pd Ry ¢ (Al n 2 3 (ox salt
M+H)
1. |2-F-phenyl bond CH, 1 H CH, 196-200| HCl
2. |2-Cl-phenyl bond CH, 1 H CH, 212-217 | HC1
3. 3-F-phenyl bond CH, 1 H CH,4 161-166 HC1
4. |3-I-phenyl bond CH, 1 H CH, (418) base
5. 3-Cl-phenyl bond CH, 1 H CH; 203-207 HCl
6. 4-Cl-phenyl bond CH, 1 H CH, 112-115 HC1
7. |4-CH,;0-phenyl bond CH, 1| H CH, 155-159 | HCl




phenyl 43. 2-C1,5-Cl- base phenyl bond (CH2) 3 1 H
CH3 121-123 44. pyrimdin-2-yl bond (CH2) 3 1 H CH3
103- 105 base 45. pyrimdin-5-yl bond (CH2) 3 1 H CH3
116- 118 base 46. thiazol-2-yl bond (CH2) 3 1 H CH3
83-85 base 47. 2-phenyl-phenyhjsbond (CH2) 3 1 H CH3
(396) base 48. 3-phenyl - phenyl bond (CH2) 3 1 H CH3
99- 101 base 49. 4-phenyl -phenyl bond (CH2) 3 1 H CH3
o=t 13—base 50 —3-phenyt=phenyt 7bomnd CHZ) 2~ p base
(CH3)2 1 H CH3 212-216 1 51. 4-phenyl - phenyl b)nérI or
cpd GH2) 2 1 H CH3 101- H03 Rhaselal; (CHA | R52. Ry( 3- 31- (or salt
bond (CH2) 3 1 H CH3 82-|85 base phenyl)-phenyl b3.
3l (4-C1 phenyl)-lnhenyl Hond (CHRY |3 1" H ¢H3 136- J380+H)
8. bpselphenylGHB) - ghen - bond {CH2 1 HC1
(@fehyhasg phenquslg %4- SyC!.H)2 );)lphegyl )? dnd 8%{’78
9. 34 (d Hl135- 137 base henyl 56. 3{(3-CN- bond|(CH2 HCl
.sphéﬂyéﬂggg 152- 154 BgRe Bhe 2) - pre]n)I(H5'7 35Hs- N 904‘108
10.90;19311@&%1 prerty 1 OB 37 3% pase | PIeqyl) - Bienyl 138 114 | kel
11 | 4-phefyl-phenyl|y Spnd d A ';\“’"H”“wcﬁ‘+ M 153179 | mc1
12f'naphtha1en 1- ylljlbgna" T E\A” 1 H CH,4 143-145 | base
13. |naphthalen-2-yl bond CH, 1 H CH, 184-186 | HC1l
14. |phenyl bond (CH,), 1 H CH, 167-169 | base
15. |3-Br-phenyl bond (CH;) » 1 H CH, (384) base
16. |4-Br-phenyl bond (CH,), 1| H CH,; (384) base
17. |4-CH;0-phenyl bond (CH;) 1| H CH; 124-126 | base
18.
3-phenyl-phenyl bond (CH;) » 1 H CH, 118-120 | base
19.
4-phenyl-phenyl| bond (CHz)» 1| H CH, 148-150 | base
20.
naphthalen-1-yl bond (CH;) 2 1| H H 125-127 | base
21.
naphthalen-1-y1 bond (CH,) > 1 H CH,4 109-112 | base
22. |naphthalen-1-yl bond (CH,) > 1 H CH,CH; | 113-115| base
23. cyclo- base
naphthalen-1-yl bond (CH;) 1 H 125-127
propyl
24 . CH,-
naphthalen-1-yl bond (CH;) , 1 H cyclo- | 113-115 ] base
propyl
25. |naphthalen-2-yl| bond (CH,) - 1| H CH, 133-135 | base
26. |naphthalen-2-yl bond (CH,) » 2 H H 115-119 | base
27. |indol-3-yl bond (CH,) » 1| H CH, 121-123 | base
28. [3-(4-Cl1- bond (CH,), 1 H CH, 141-143 | base
phenyl) -1H-
methyl-pyrazol-
5-yl1
29. {3-(4-Cl1- bond (CH,) , 1| H CH, 130-132 | base
phenyl) isoxazol
-5-yl
30. {5-(4-Cl- bond (CH,) 2 1 H CH, 146-148 | base
phenyl) isoxazol
-3-yl
31. (6-(4-Cl- bond (CH;) 2 1 H CH, 132-134 | base
phenyl)pyrimidi
n-4-yl
32.11,1- bond (CH,) ; 1 H CH, 86-88 base




(or salt

MtH) phenyl) - phenyl

3 1 HCH3 125-128 base

phenyl) -

4-(4- 61. CH3O) phenyl)

4-

phenyl ) - phenyl
bond (CH2) 3 1 H CH3 97-100 base

(4-C1 59. bond (CH2)

4-(3- 60. CH30O
phenyl

- bond (CH2) 3 1 H CH3 128-130

base phenyl 62 4-(3-CN- bond ) 31 HCH3 108-110
base phenyl)-phenyl 63. 4-(4- bond (CH2) 3 1 H CH3
}ﬂ?;}SO ?a§§ﬁngh§gyl)-phenyl 64. napht hal en- 1-yl bond
eH2)—S—+1H+H 104166 7THCT—65—rapithajem=2=yi gp base
(ICH2) 3 1 H CH3|110-112 |base 3-(4-Cl phenyl)-1H 6
cpcgqqd (CH2) 3 1 KH CHg 157- 158aRase| nTetRyy| - pyR,azo 3/ or
5 (4-C - phenyl )i soxazol| 67. bond|(CH2) B 1 H CHB (or salt
125-127 base -3-yl 3- (4-d 68 phenyl)i soxazol hofitH)
(|GipheB8yImetHy1132- 134 base -5-yl
33. HCl
phenyl bond (CH,) 3 1 H CH, 315-317
34. [3-Cl-phenyl bond (CH,) 3 1| H CH, 85-87 base
35. |4-Cl-phenyl bond (CH;) 5 1 H CH,4 115-117 | base
36. |3-Br-phenyl bond (CH,) 4 1 H CH, (398) base
37. |4-Br-phenyl bond (CH,) 5 1| H CH,4 (398) base
38. |3-CN-phenyl bond (CH;) 3 1 H CH, 107-109 | base
39. |3-CF;-phenyl bond - (CH;) ;3 1 H CH,3 98-100 base
40. |4-CF;-phenyl bond (CH,) , 1 H CH,4 85-87 base
41.|2-Cl,4-Cl- bond (CH,) 3 1| H CH, 103-105 | P3se
phenyl
42.12-Cl,5-Cl- bond (CH), | 1| H H 128-130 | 25¢
phenyl
43.12-Cl,5-Cl- bond (CH,) 5 1| H CH, 121-123 | P@%¢
phenyl
44. |pyrimidin-2-yl bond (CH,) 5 1 H CH; 103-105| base
45. |pyrimidin-5-yl bond {CH.) 3 1 H CH, 116-118 | base
46. |thiazol-2-yl bond {CH,;) 3 1 H CH, 83-85 base
47. | 2-phenyl-phenyl bond (CH,) 1| H CH; (396) base
48. |3-phenyl-phenyl bond (CH;) 3 1| H CH, 99-101 | base
49. |4-phenyl-phenyl bond (CH,) 5 1 H CH, 110-113 | base
20 3-phenyl-phenyl (CHa) 2- 1| H CH 212-216 | HCl
bond C(CH,), 3
>1- 4-phenyl-phenyl| bond éfﬁgj- 1| H CH, 101-103 | base
3/ 2
52. ;iéi;i}:phenyl bond (CH), |1 H CH, 82-85 | base
53.|3-(4-Cl- bond (CH,) 1| B | cH, |136-138| base
phenyl) -phenyl : }
3-(3-
54. |CH,0)phenyl) - bond (CH,) 5 1 H CH,4 (426) base
phenyl
3-(4-
55. [CH;0) phenyl) - bond (CH;) 3 1 H CH, 135-137 | base
phenyl
56. ;Qéi;i?:phenyl bond (CH;) ; 1| H CH, 152-154 | base
57. ;géz;if:phenyl bond (CH,) 5 1| H CH, 137-139 | base
58. {4-(3-Cl- bond (CH,) 5 1 H CH, 101-103 | base




3_
108-110 base

(4-d 69. phenyl)isoxazo
-5-y1 3-(naphthal en-

bond (CH2) 3 1 H CH3
70. 2-yl)isoxazol -

bond (CH2) 3 1 HCH3 71-73 base 5-yl 71 1,1-di-(4-F-
bond (CH2) 3 1 H CH3 (446) base phenyl)nethyl 72.
3-d -phenyl bond (CH2)1 1 H 4103-105 base 73.
4- Cl1- phenyl bond (CH2)4 1 H 120-122 base 35 M P
base de Rl G [A] pn R2 R3 ( O C) or (or salt MH)
a3 CNphenytThonmd—(CR2) 41— HCH3 127-1t29 base 2p. base
3- CF3- phenyl bond (CH2)4 1 H CH3 98- [100 pase 76| (°C) or
cpd4d-rCF3- phenyl bond (€H2)4 1 HIGH3 129t K31| bawe 1t
dyrimdin-2-yl 77. bond|(CH2)4 1 H CH3 141- 143 bhse!°® sa
78 pyrinmidin-5dyl bond|(CH?) 4 1/ H CH3 114-116 aMaH)
7®henlii hzmierd-lyl| bond (CH2)4 1 H CH3| 93-P5 base
naphkhal en- 1- yl bond({c}ﬁ) 1 HCH3 DP0-9P2 base B
59'n@,mghpaj Shhetnyl CiH2) %2H43H CH3 1%9r11 Hhas i‘2%2128 base
4-4ohenyl - phenyl [bond (CH2)4 1 H CH3 9f base 83.
3phs nyl CiH2) H CH3 D9 !
0. T -100 | b
6 Al %nﬁ?%c&‘{ 1({'}?%3115-1l?gb33e phenyl ase
u”u Ehe=cHoHp £—H-eH3—109—11base—8p—3—Ct-phenyl
qénd4c=-Co 1 fi OB 114-116 base| 8. 4] CL- pheny|
61.p6HeCpheopd) 1 HicHD7{12¢Cdse | 1 | H CH; [128-130] base
phenyl
4-(3-CN-
62. phenyl) -phenyl bond (CH;) ;5 1 H CH, 108-110 | base
4-(4-CN- '
63. phenyl) -phenyl bond (CH,) 1 1 H CH,4 148-150 | base
64 . |naphthalen-1-yl bond (CH,) 5 1 H CH,4 104-106 | gy
65. |naphthalen-2-yl bond (CH,) 3 1 H CH, 110-112 | base
3-(4-Cl1-
66. |PREAYL) -1H- bond (CH,) 5 1| H CH, 157-159 | base
methyl-pyrazol-
5-y1l
5-(4-Cl-
phenyl) isoxazol
67. 3-y1 bond (CH,) , 1| H CH, 125-127 | base
3-(4-Cl-
phenyl) isoxazol
68. 5oyl bond (CH;) 3 1| H H 132-134 | base
3-(4-Cl1-
69. |phenyl) isoxazol bond (CH,) ;5 1 H CH,4 108-110 | base
-5-y1
3- (naphthalen-
70. )2-yl) isoxazol- bond (CH,) ;3 1 H CH, 71-73 base
5-yl
1,1-di-(4-F-
71. phenyl ) methyl bond (CHz) 3 1 H CH, (446) base
72. |3-Cl-phenyl bond (CH;) 4 1| H CH, 103-105 | base
73. |4-Cl-phenyl bond (CH;) . 1 H CH, 120-122 | base




88. 3-CF3-phenyl bond C=CCH2 1 H CH3 131-133 base 89.

4- CF3- phenyl bond C=CCH2 1 H CH3 125-127 base 90.

3- CN- phenyl bond C=CCH2 1 H CH3 134-140 base 91.

pyrimdin-2-yl bond C=CCH2 1 H CH3 137-139 base 92.

pyrimdin-5-yl bond CcCCH2 1 H 151- 153 base 93.

t hi azol -2-yl bond C=CCH2 1 H 111-113 base 94.

napht hal en-1-yl bond C=CCH2 1 H CH3 131-134 base 95.

maptttaten—2=-yt Thond—C=eCHZ 1 HCH3 {366 base om.p. base

2- phenyl - phenyl |bond C=CCH2 1 H CH3 (392) base P7. °q) or
cpd3®henyl - phenyl (bond C=CCH2(A] H CHR 126- 127 myase 9‘@

4- phenyl - phenyl |bond C=CC(CH3)2 1|H €H3 137-139 bpast® salt

99. 3- CF3- phenyl| bond C:CCH2 2 H H 102-104 bhase | 18¢H)

il : ) i

74.I3: 3- Cg:ghe henyl G Ondd g' %H H( .:gs’ glrg a?oggzgl ??211\/—[129 base

N#H) 101. 3- Cl pfenyl bond C=C(CH2] 2 HCHS 115-117
75-ba§s€Famn¥lC1 -0 e‘P@nd bond (E&QECHR)22 | 1HH CHaH314 - P£3100 | base

ase—3163—3—€CH3— |JIICII)= bond—€=¢ ( & n) 2—1H C
76.93-9F, harey1104.| dpd&dB- phenyl,)hond 1C+-G CH2 g2_ H &B-131 | base

142- 144* bhase 05._3- CNHphenyl bond C=C( CH?) % 4 CH3

Ipyringdbasey1106. pyri nmi|di n-2-yl bond C=C(CH2)2 L H
77.QH3 120- 122 basg WA pyri TH)R- 51yl | bbnd Cg( CHR) 214143 | base

H CH3 159-161 bgse 108, thiazol-2-yl bopd C:t( cH2)2 1

H CH3 103-105 bdse 109|naphthalen-1{yl bond C=({ CHZ) 2
78 . 1 AT ORBA D9-51Y1 haskond 10. néﬁlﬁi)hal erl- P-§1 | boad, 114-116 | base

€:E\QJ\LQUI2)2 +HH-EH—340—42base—H+P ph :i".‘f'r-phe lyI
79.JeRdabsX L) 2 1 Hoddd3 (406¢mhase| 1112431 phepyl - phenyds | base

hond C=C(CH?) 2 H CH3 102-104 base :
80. |naphthalen-1-yl bond (CH;) 4 1 H CH, 90-92 base
81. |naphthalen-2-yl bond (CH;) 4 1 H CH, 109-111 | base
82. [2-phenyl-phenyl bond (CH,) 4 1 H CH, 92-94 base
83. |3-phenyl-phenyl bond (CH,) 4 1 H CH, 97-99 base
84. |phenyl bond CH=((;I—;CH2 1| H - 115-117 | base
85. |phenyl bond CH=((;I—;CH2 1 H CH, 109-111 | base
86. |3-Cl-phenyl bond C=CCH, 1| H CH, 114-116 | base
87. |{4-Cl-phenyl bond C=CCH, 1| H CH,4 127-129 | base
88. [3-CF;-phenyl bond C=CCH, 1 H CH, 131-133 | base
89. {4-CF;-phenyl bond C=CCH, 1 H CH,3 125-127 | base
90. | 3-CN-phenyl bond C=CCH, 1 H CH, 134-140 | base
91. |[pyrimidin-2-yl bond C=CCH, 1| H CH, 137-139 | base
92. |pyrimidin-5-yl bond C=CCH, 1 H CH,4 151-153 | base
93. |thiazol-2-yl bond C=CCH, 1 H CH, 111-113 | base
94 . [naphthalen-1-yl bond C=CCH, 1 H CH, 131-134 | base
95. |naphthalen-2-yl bond C=CCH, 1| H CH, (366) base
96 . | 2-phenyl-phenyl bond C=CCH, 1| H CH, (392) base
97. | 3-phenyl-phenyl bond C=CCH, 1 H CH, 125-127 | base
98. |4 -phenyl-phenyl bond C=CC(CH;3), | 1 H CH; 137-139 | base
99. | 3-CF;-phenyl bond C=CCH, 2 H H 102-104 | base
100, 3-CF;-phenyl bond C=CCH, 2 H CH, 92-94 base




113. 3- C1- phenyl
114. 4- C1- phenyl

115. 2- F, 4- C1- phenyl
116. 2- C1, 4- F- phenyl
1172-C1,4-Cl- 1 HLH

base
133- 135 base

bond C=C(CH2)3 1 H CH3

133- 135 base

bond C=C(CH2)3 1 H CH3 79-81 base
bond C=C(CH2)3 1 H CH3 126-128 base
bond C=C(CH2)3 1 H CH3 131-133

phenyl bond C=C(CHz)3 3 1182-Cl,5-Cl- 1 H CH 110-112
base phenyl bond C=C(CHz)3 3 119 .3-C1,4-Cl- 1 HCH
19121 base phenyl bond C=C { T 3 3 m.p. base
1p0. 3-C1, 4- F- phenyl bond C=C(CH2)3 1|H CH3 98- 100 b@gﬁ or
cpdp®, . phenyl 0 (ICH2)e 2 1 H CnB, 233-1235Rpase R, (or salt
1p2. 2- C1- phenyl |0 (CH2) |2 1 H H 90-92 bage
1P3 2-Cl-phenyl 0 (CH2)2 1 H CH3 184-186 [HC] 124 M+H)
1011 ?CN‘-lnDéanlO (CHZPQHQ H CFB(CHD- 111 |bHse CHs 115-117 | base
102LP6-A3--Bhephpenyl 0 pEhiR) 4 &= d#,p, 300 |HEL CH, 141-143 | base
10326 - Ghndtanyl 0 66hR) 4 é=dt &8, 10b-{1a7 [bage, 12793-95 | base
108 EERNA, 0 (O Phofa T [FeGiEa I ITIAT BAYE le® [1a2-1447 base
105,14y ON-Bhe; ﬂ;”, o PEnd\ [oCqC(CHa) g Il ”§°ﬂﬁegH3 144-146 | base
106y rimédinnarxd |o bewp) |oCsC L@I@-za 159- 5] h&Be 1320-122| base
1074 mlmqelmvl-Sfyl( aHz POle HCEC (I0FR) 1471 ka§e 138, 159-161 | base
1084 ENalbenytyD ((H2poRd 1 |Ho&HRHL B8 140 Bage Ch33. [403-105 | base
109 [EPneac1BReny1 0 GGRR) [2cdc Rt B |11- 513 Hoh, 13%9-101 | base
11 wﬁﬁbﬁtﬁﬁi%ﬂ'g&&ﬂfJ1§bp¢qf\E‘ék b5 9P [98°%  cn, | 140-142 | base
111, %p‘aepﬁirpﬁ" v Eoﬁ&iﬁ’cac (lLCH )Réégygﬁfaze (406) | base
112)i37 phepyl spkmnyl) (bepd J 9=G{QH.1864-4 38Hhdse CHphenyP23704 | base
113 /3-Cl-phenyl bond C=C(CH;); | 1 H CH; 79-81 base
114 ,4-Cl-phenyl bond C=C(CH,); | 1 H CH, 126-128 | base
115)2-F, 4-Cl-phenyl bond C=C(CHy;),; | 1 H CH,4 131-133 | base
116.,2-Cl,4-F-phenyl| bond C=C(CHy); |1 | H CH; 133-135 | base
117 |27 CL.4-Cl- bond | C=C(CH,); | 1| H CH, 133-135 | base
phenyl
118 |2 CL/5-Cl- bond | C=C(CH,), | 1| H CH, 110-112 | base
phenyl
119)3-Cl.4-Cl- bond | C=C(CH,), | 1| H CH, 119-121 | base
phenyl
120.)3-Cl,4-F-phenyl bond C=C(CH;); | 1 H CH; 98-100 | base
121 . phenyl o) (CH,) , 1 H CH, 233-235 | base
122 .|2-Cl-phenyl 0 (CH,) , 1 H H 90-92 base
123.2-Cl-phenyl 0 (CH;) , 1| H CH, 184-186 | HCl
124 |2-CN-phenyl 0 (CH,) 1 H CH, 109-111 | base
125)3-Cl-phenyl 0 (CH,) , 1| H H > 300 HC1
126 .3-Cl-phenyl o) (CH,) , 1 H CH, 105-107 | base
127. 3-CN-phenyl o] (CH,) , 1| H CH, 141-143 | base
128 ./ 4-F-phenyl 0 (CH,) » 1 H CH, 134-136 | base
129.)4-Cl-phenyl 0 (CH,), 1| H H 115-117 | base
130.4-Cl-phenyl 0 (CH;) , 1 H CH, 159-161 | base
131.4-CN-phenyl 0 (CH,;) , 1 H H 145-147 | base
132 [4-CN-phenyl o) (CH,) , 1| H CH, 138-140 | base
133./4-(CH;),C-phenyl 0 (CH,) 5 1| H CH,4 111-113 | HCl
134.4-CF;-phenyl 0 (CH,) 1 H H 104-106 | base
135.4-CF,0-phenyl o) (CH,) , 1| H H 96-98 | base
136 .|4-CF;0-phenyl 0 (CH,) 5 1 H CH, 93-96 base
137 |2 CL.3-Cl- 0 (CH,) » 1| H H 136-138 | base
phenyl




M P. base

phenyl
phenyl
102- 104 base
128-130 base

2-Cl, 4-Cl- 140,
3-Cl, 4-Cl 141phCy
142,3-CL,4-Cl- 0 (CH2) 2 1 H H 126-128

phenyl

Cpd RL G[Alp n R2 R3 (C) or

(or salt
MrH) 2-Cl1,3-Cl- 138. O (CH2) 2 1 H CH3 132-134 base

139.2-Cl,4-Cl- 0 (CH2)2 1 H H 178-180 base
0 (CH2) 2 1 HCH3
(CH2) 2 1 H CH3

base phenyl 3-C1,5-Cl- 143. 0 (CH2) 2 1 H CH3 111-113
base phenyt 3-QF3T5-CF3- 1447 ph P (TH2) 72 T H CAS, . 5. base
137-139 base 3/ 4 - (OfH20) 145pha|0 (£H2) 2 1l HICES | o)
cpdl|¥- 141 base 146. 3ephenyl - Kignyl |@& (G=2) 2R H H (or salt
1J20- 122 HC1 147. 3-phenyl -phenyl 0 (CH2)(2 1 H G
1143-145 HC1 148 4-phenyl -phenyl 0 (CH2)12 1 H M+H)
238C24®-Bhse  149. 4 phenyl - phgnyl 8 gﬂg 2~4 H
138 o) z? c% &&-134 base
130ed82 base 1EO.naphthaIén- 2yl 2 1 H
1p6€il8-bmse 1851.naphthalen-1-yl |0 (CH) 2 1 H CH3
139935437 base 1§2.n&pht hal éhDz2yl | ¢ (dlp)2 FH H 883 9F0 | Pase
0ase] 453 haphtharen-2-yI 0 (CRZ) |2 [ H A3 I18-[20
140ba§P ' o] (CH,) 1| H CH, 102-104 | base
phényl

147 |3 CLr4-Cl- o) (CH,) 5 1| H CH, 128-130 | base
phenyl

142 )37 Cl.4-Cl- 0 (CH,) » 1| H H 126-128 | base
phenyl
3-Cl1,5-Cl-

. 11-113 | b
143 phenyl 0 (CH,) , 1| H CH, 1 ase
144 |37 CFs/5-CFs- 0 (CH,) » 1| H CH, 137-139 | base

phenyl
14534~ (OCH0) - o (CH,) » 1| H CH, 139-141 | base

phenyl
146.3-phenyl-phenyl 0 (CH,) 5 1| H H 120-122 | HCl
147 j3-phenyl-phenyl 0 (CH,) > 1 H CH, 143-145| HC1
148 . 4-phenyl-phenyl 0 (CH,) 1| H H 238-240 | base
149 4-phenyl-phenyl o] (CH,) » 1 H CH, 130-132 | base
150 |naphthalen-1-yl 0 (CH,) , 1 H H 116-118 | base
151 |naphthalen-1-yl 0 (CH,) , 1 H CH; 135-137 | base
152 |naphthalen-2-yl 0 (CH,) , 1| H H 88-90 base
153 |naphthalen-2-yl 0 (CH,) , 1 H CH,3 118-120 | base
154 {quinolin-6-yl 0 (CH;) , 1 H H 203-205 | base
155 )quinolin-6-yl 0 (CH;) , 1 H CH, 126-128 | base
156 /{quinolin-8-yl 0 (CH,) ; 1 H CH, 99-101 | base
157 . phenyl o) (CH;) 5 1 H CH, 103-105 | base
158 42-Cl-phenyl 0 (CH,) 3 1 H CH,4 119-121 | base
159.3-Cl-phenyl 0 (CH,) ;3 1 H CH, 95-97 base
160 |4"C1-phenyl 0 (CH,) » 1| H CH, 116-118 | base
16127 CL/3-Cl- o (CH,) 5 1| H CH, 110-112 | base

phenyl

2-Cl,4-Cl-
162.phenyl o] (CH) 5 1| H CH, 115-117 | base

2-Cl,5-C1l-
163.phenyl o (CH;) ;3 1 H CH, 134-136 | base
164 |27CL.6-Cl- o) (CH,) 3 1| H CH, 100-102 | base

phenyl
165./3-C1,5-Cl- o) (CH,) 5 1| H CH, 121-123 | base




154. qui nolin-6-yl 0 (CH2) 1 H H 203-205 base
155. qui nolin-6-yl 0 (CH2) 1 H CH3 126-128 base
156. qui nol in-8-yl 0 (CH2) 1 H CH3 99-101 base
157. phenyl 0 (CH2) 3 1 H CH3 103 105 base

NN DN

)
cpdd®rel, 5-C1 163. phengl 0| ( CHR31,
(

158. 2- C1- phenyl 0 (CH2) 3 1 119-121 base
'159. 3-Cl- phenyl 0 (CH2) 3 1 95- 97 base
4- Cl1- phenyl 160. O (C}Q) 31 H CHB 116 118 base
=—CI, 3=Ci 161 ptrenyt— 0 (CH2)—3 HCH3T0-112 DaS%_p. base
2-Cl,4-C1 162.phC O (CH2) 3 1 H CH3 [15-117 base (°C) or
31 dCH3 134RL36 pas
1

2-C1,6-C1 164. phenyl 0 3 1| H CH3 [L00-102 past?™ | #alt
65.3-0.5-0- Q (CH2) 3 1 H CH3 121t 123] hase 38| M)

habenyClpd RL G[IA] Pn R R3 ("Qlor]| (or salt MH

166p@eyl,l1 166. phenyl cGsO (CH2yu 3,1 H1CH3u 141- @43 bps€1-143 | base

1671@7c4=fheihenyl [C=O-6CH?) 2 (duhl, CHB 1124 1)4 B@sSe |172-174 | base

168 pReRPENYT U (UHELGS 1 Hibaly, 12

k.-

1143 0RS€cyNe | 110-112 | base
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COIMpourius UI lII rmventT om wer l:‘ bJU] eCt l:‘J to
phar macol ogi cal tests permtting determ nation of

their inhi b|tory effect on the enzyne, FAAH fattg
aci d ani de g ﬁya?@pag%§s of the invéntion we jected to

pharmacological tests permitting determination of their
inhibitory effect on the enzyme FAAH (fatty acid amide
hydrolase) .

The inhibitory activity was demonstrated in a
radioenzymatic assay based on measuring the product of
hydrolysis ([1-°H] ethanolamine) of anandamide [1-°H
ethanolamine] by FAAH (Life Sciences (1995), 56, 19959-2005
and Journal of Pharmacology and Experimental Therapeutics
(1997), 283, 729-34). Accordingly, mouse brains (minus the
cerebellum) are removed and stored at -80°C. Membrane
homogenates are prepared at the time of use by homogenizing
the tissues in a Polytron in a 10 mM Tris-HC1l buffer (pH 8)
containing 150 mM NaCl and 1 mM EDTA. The enzyme reaction is
subsequently conducted in 70 ul of buffer containing bovine
serum albumin without fatty acids (1 mg/ml). In succession,
the test compounds, at various concentrations, anandamide
[1-°H ethanolamine] (specific activity: 15-20 Ci/mmol)
diluted to 10 uM with cold anandamide, and the membrane
preparation (400 ug of frozen tissue per assay) are added.

After 15 minutes at 25°C the enzyme reaction is terminated
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The inhibitory activity was denonstrated in a

radi oenzynmati ¢ assay based on neasuring the product of
hydrol ysis ( [1-3H] ethanol am ne) of anandam de [1-3H
et hanol am nel by FAAH (Life Sciences (1995), 56,

1999- 2005 10 and Journal of Phgénacology and

Experi nental Therapeutics (1997), 283, 729-34).
Accordi ngly, nouse brains (mnus the cerebellum are
renoved and stored at -80C. Menbrane honbgenates are

pb?DQ&SQnétlaberiiB? 8h1488£8¥m agpasﬁbzimgzlzheThe mixture
tissues In a Polytron in a 10 Tris-HCL buftrer (pH

8} 15t coptai bpJY135R1i ANt ABChnanghdn e EDFAfudbe €bzys
reaction is subsequently conducted in 70 Al of buffer
cabhat8sngt b®g0o0eg. SRauglL ahoti 3w pbhpudbff ahkyaqoedas phase
(1 mg/ ). In succession, the test conmpounds, at
vachvasntogceher at Fidnst hamshateimaleis [doBtted by liquid

et hanol am ne] (specific activity: 15-20 G /mmol) 20
détunedliationM wit h col d anandami de, and the nenbrane
preparation (400 g of frozen tissue per assay) are

added. AftEpdes ﬁhﬁﬁ?e§°§@125€ﬁﬁhetgﬂzyﬁﬁtréﬁE#V@nCP@Pounds

term nated 39 by addipng 140 | of chl or of or M met hano
(SETHRE Fav Rk i oo exheBYE TRe Rt Neomae T Shen
j d i nut 3500 g. .al i
CSnhERLERRd hOTshY pRLTECRERL 2RO0Y, pER 0L St B of
] i t by liquid 5 intillation.
CROEPe AR 6eboaf R BLEY DY et “act fve compaunds of

the inventi hi; by UBfe ( 8NCERYH O d
i nhibiting EgbgéwgtE%légﬁgPéﬁgeﬁgine gﬁtivity ofﬂ%&ﬁ%n °
of ccBbeh 1§ 8- PAL 2AYehtMbnl0 Table 2 bel ow shows the

| G50 of some conpounds according to the invention

Table 2 Table 2

Compound ICso
21 0.072 uM
48 0.050 uM
49 0.032 uM

It is therefore apparent that the compounds
according to the invention have an inhibitory effect on the
FAAH enzyme.

The in vivo activity of the compounds of the
invention was evaluated in an analgesia test.

Accordingly, intraperitoneal (i.p.) administration
of PBQ (phenylbenzoquinone, 2 mg/kg in a 0.9% sodium
chloride solution containing 5% of ethanol) to male OF1 mice
weighing 25 to 30 g causes abdominal stretches, on average

30 twists or contractions during the period from 5 to 15



Compound I C50 21 0.072 M 48 0.050 M 49 0.032 M It
is therefore apparent that the conpounds 15 accordi ng
to the invention have an inhibitory effect on the
FAAH enzyne. The in vivo activity of the conmpounds of
the invention was eval uated ipgan anal gesia test.
Accordingly, intraperitoneal (i.p.) admnistration 20
of PBQ (phenyl benzoqui none, 2 ng/kg in a 0.9% sodi um
chl oride solution containing 5% of ethanol) to nale
Ghinuotee ateéghingedbibn.30hg tessesompdonidsabre administered
stretches, on average 30 twi sts or contractions
dorabiyt ltg. pefi od finomeperdtdbeall) (iipul esnabtiepension in
i njection. The test conpounds are adm ni stered orallﬁ
(Pweeh 8P antPapdri 66nwahlipegi op. }20 nmsnvpeasbefiora the
Tween 80 at 0.5% 60 mnutes or 120 m nutes before the
adfninssErat banoPL PBBR - UHAEert hesge cepRfiFdaBst HEerrB@?t
5 potent conpounds of the invention reduce by_35 t

> 7P9%:ERk Cﬂﬂﬂﬁ@PdeogtFE?CHEgePEHHEeHeQVCPBEV %FtﬁPn78% the

3ol 8t bt 0, 5, B L SaBAR e o
R R, e
AR RY BRI L e o
d§£k¥@&h¥§slﬁ&ué€8d8§ BRd, ogte§t85§eoéfV@bIagykgabtylzo
acids such as N-arachi donyl et hanol am ne” (anandami de),

10 minutes.

The FAAH enzyme (Chemistry and Physics of Lipids,
(2000), 108, 107-21) catalyses the hydrolysis of endogenous
derivatives of amides and of esters of various fatty acids
such as N-arachidonylethanolamine (anandamide),

15 N-palmitoylethanolamine, N-oleoylethanolamine, oleamide or
2-arachidonoylglycerol. These derivatives exert various
pharmacological activities by interacting, inter alia, with
cannabinoid and vanilloid receptors.

The compounds of the invention block this

20 degradation pathway and increase the tissue level of these
endogenous substances. They can be used in this respect in
the prevention and treatment of pathologies in which
endogenous cannabinoids and/or any other substrates
metabolized by the FAAH enzyme are involved. Mention may be

25 made, for example, of the following diseases and conditions:
pain, especially acute or chronic pain of the neurogenic

type: migraine, neuropathic pain, including forms associated
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15 N-pal m t oyl et hanol am ne, N- ol eoyl et hanol am ne,
ol eam de or 2-arachi donoyl gl ycerol. These derivatives
exert various pharmacol ogical activities by
interacting, inter alia, with cannabinoid and
vani |l oid receptors. The conpoypds of the invention
bl ock this 20 degradati on pathway and i ncrease the
ti ssue level of these endogenous substances. They can
be used in this respect in the prevention and
t weahNeRé BErpakholegsesninwibhCchiaBadegenadtte or chronic
cannabi noi ds and/or any ot her substrates netabolized
byaiheaEAAtli abgynwiaheinfahmadorivbdi seaseny hetBbitis,
made, for exanple, of the follow ng di seases and
cohdiutnabnsd apahnjitéspeostkburbbutitisy shondytipaesn gbut,
the neurogenic type: mgraine, neuropathic pain,
i Mebgdl hgifor Arohsésciilasedsal imréhabE@ h@WEEsSVPﬁEQmei acute
and with di abetes; acute or chronic pain associated
mPFhchﬁPPaﬁnﬁﬁéiyhéFééa§éénIa@#HFFPP§S YABakARg: gnausea,
arthriti osteoartgrltls ond [iti
v%@ﬁﬂﬁf%y EhthnesSar st Bor FheuprBerdiir eghingme:
a or chroni gg gheral galnd d|z§|ne 5f various

h??F SrsnaEEESCla PRFFYEhatdstBSBGtaRt ©f o

gﬁgﬂagheﬁéa¥ol gt 09 aﬁasggggﬁ§at§§ee h2hbYo88LeXbRaking,

cathexra of7vari ous neuro gl Ca

Dagsﬂiﬁééis p@%ggbﬂgées g§E§5b99¥on% ?gé§§§éacompu131ve

toni a spa ICcity, essi ve- SlIve

bSQHXbQHﬁ§s ToYn Lt BeSsSKPHAPBRe, ahl 1f PEPRSObf depression and
depr essi on and anxi ety of any kind and cause, nopod

dhaRideysof PayghREAE; andcdh@s8Ndmebaodi Sorders, psychoses;
neur odegener ati ve di seases: Parkinson's disease,

Ahzlhiee nend scHrsehseneaendkgedeneniva, dbnabsagt oRagkinson’s
chorea, |esions associated with cerebral ischem a and

wili pedSecrahzhtimad’ aediubkasg, t sauihe dpinenpsy; Hhpepngton’s
di sorders, including sleep apnoea; cardiovascul ar

dfkenseas, 1@gpge$aas§oc1ated with cerebral ischemia and with
cranial and medullary trauma; epilepsy; sleep disorders,
including sleep apnoea; cardiovascular diseases, especially
hypertension, cardiac arrhythmias, arteriosclerosis, heart
attack, cardiac ischemias; renal ischemia; cancers: benign
skin tumours, papillomas and brain tumours, prostate
tumours, brain tumours (glioblastomas, medulloepitheliomas,
medulloblastomas, neuroblastomas, tumours of embryonic
origin, astrocytomas, astroblastomas, ependyomas,
oligodendrogliomas, plexus tumour, neuroepitheliomas,
epiphyseal tumour, ependymoblastomas, malignant meningiomas,
sarcomatoses, malignant melanomas, schwannomas); disorders

of the immune system, especially autoimmune diseases:

psoriasis, lupus erythematosis, diseases of the connective
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hypertensi on, cardiac arrhythm as, arteriosclerosis,
heart attack, cardiac ischem as; renal ischem a;
cancers: benign skin tunours, papillonmas and brain
tunours, prostate 20 tunmours, brain tunours
(glioblastomas, nedul | oepithel4onas,

medul | obl ast omas, neur obl ast omas, tunours of enbryonic
origin, astrocytonas astroblastonas ependyonas,

o} § EjoRl ePFelr SRyt 2R, b@%&%%stu%%%$re%e%r%%%@fﬂ%?roﬂﬁ§Y1051n9
[t bl

SR RS L e el i T

%% magnoqgfgé?dls g§$slgt tQut&fMH@Sesggégﬂlas multiple

eC|aTIy AUTOF mune ai $eases: pSori asi’s,

%%?EP@Q?%OSéﬁY09£§§@§8319Ee£§§J§8f@§$£i¥e amyfgses,

I SSueé or coll1agen dl seases ogren s syndrone

ArthriLlses UREFEECLRGT L BE EFL
spon%8§%$?h¥?fgag¥58e hcet's %?sease hggnv |yt ?casmocytlc

PO MIUNerghaedi 8Sas&yl t i phedi §€&espSielapay ot rophic
|'ateral sclerosis, anyl oses, 5 transplant rejection,

Wseasess af fectyngat herpl asavcyit £s bineongbhet girctis,

di seases: imedi ate or del ayed hypersensitivity,

abheagt cdehhat {t ssprpgvagiuntti vwirs]l ocrobtateérial infectious
dermatitis; parasitic, viral or bacterial infectious

diseases: ANDS, meningitis; inflanmatory diseases, 10
especially diseases of the joints: arthritis,

epeerbe bl dbseasesial 6§@eb@%@h$rt@§th§b6hay|Fb?%matOld
gout, vasculitis Crohn' s di seas irritabl e bowel

%?%G?b%%sfo%%%%%%FB@FétlsocﬁP%?g bhif£i oAUt ocipgrulitis,

ul nona ons

HEERLE A g ?iiﬁ??a?g?ybwg\iyiyn%o‘ﬂ?Oneﬁsssaeﬁemf
8%& hln @ngl ?g?ﬁecgégfég ?%gggpéﬁé?on %D ﬁgoma, pulmonary

TUC Ion O respira rac ysema,

8@&&£9i8&§$taﬁééagééeé§e§he'fééﬁ@?&@o??“@kaé&@?rone’

bronchospasms, coughing, asthma, chronic bronchitis, chronic
obstruction of the respiratory tracts, emphysema;
gastrointestinal diseases: irritable bowel syndrome,
intestinal inflammatory disorders, ulcers, diarrhoea;
urinary incontinence and bladder inflammation.

The use of compounds according to the invention in
base, salt, hydrate or pharmaceutically acceptable solvate
form for preparing a medicinal product intended for treating
the abovementioned pathologies forms an integral part of the
invention.

The invention likewise provides medicinal products
which comprise a compound of formula (I), or an acid

addition salt or else a hydrate or a pharmaceutically
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intestinal inflammtory disorders, ulcers, diarrhoea;

urinary incontinence and bl adder inflammation. 20 The

use of conpounds according to the invention in base,

salt, hydrate or pharnmaceutically acceptabl e sol vate

formfor preparing a nedicinal 4groduct intended for

treating the abovenenti oned pathol ogies forns an

integral part of the invention. 25 The invention

| i kewi se provides nedicinal products which conprise a

ceopeppdbdé Eertuta 6f)ther cafpathd ofddbthabasal) . oThese

el se a hydrate or a pharmaceutically 43 acceptable

soédatenal pheduotpoand efployedl an(therdpgseparticularly in

medi ci nal products are enpl oyed in therapy,

pehei tuearmgnt noft heet abavewant bbnedepabbotaghesoned

pat hol ogi es. In accordance with another of its aspects

the 5 pres&htaf@oEdRnen Wibhi aeathabrahctbei agpects the

conpositions conprising_as active princi Ie at | east
Eeﬁ%ﬂ%obﬁHGHEEEBrEFﬂ&lgﬁstHEaFﬁ%%gPFbﬁa TRgggositions
phar maceut i cal osi tions hncludgﬁan effective doae

o?OQPEbﬁbB%nﬂs ﬁﬁEgyﬁiﬂﬁlPslP 8 fhveRtFbnOnor C3HPREP
ddij t t 10 hydr at |
aacéo%ggpéasolgé :1n¥e? 958" eTResg %ggéu§§ af

accepta e said oun

086h€8§££¥08$hlﬂélﬂ§éeaH“éEEES?H%éC&££¥68905985ﬁ858nd

excliplrents € sal excl prents are se

ageOs Al MEGt Pot fRe PREEARESH! | 62l 2h0RA @Ndaei8RSEREE or a
node of adm nistration, 15 fron1the customary

eppapheat Sx ﬁHéﬁﬁa@é@tKB@M@thcbé tabkél kglvaeesen. the said
t he pharnaceuti cal conpositions of the present

| coepdlnd, f andospt iosablynghal or subedt phepraceutically
i ntramuscul ar, intravenous, topical, |ocal
i atcaphaiohe , exoipaeasal | :

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
skilled person.

In the pharmaceutical compositions of the present
invention for oral, sublingual, subcutaneous, intramuscular,
intravenous, topical, local, intrathecal, intranasal,
transdermal, pulmonary, ocular or rectal administration the
active principle of formula (I) above, or its acid addition
salt, solvate or hydrate where appropriate, may be
administered in single-dose administration form, in a
mixture with conventional pharmaceutical excipients, to
animals and to humans for the prophylaxis or treatment of

the above disorders or diseases.

The unit-dose administration forms which are
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20 transdermal, pul nonary, ocular or rectal
admnistration the active principle of formula (1)
above, or its acid addition salt, solvate or hydrate
where appropriate, may be adm nistered in single-dose
adm ni stration form in a mxgure with conventiona
phar maceuti cal excipients, to 5 animals and to
humans for the prophylaxis or treatnent of the above
disorders or di seases. The unit-dose adm nistration

Eﬁoﬂbi&beaiﬁcﬂﬁdea@ﬁéPDf@ﬂ&@ sneh uge paBlef®f MBoft or hard
suc as tablets, soft or hard gelatin capsules,

PHRULE Sn gapsules, shedéng, gypdnales préhewsoy ugumasand oral
suspensi ons, forms for sublingual, buccal,

i avlat iecheat, sigpenstohsr Hodms nfoansghl ingual, buccal,

adm ni stration and 5 for adm ni stration by inhalation,

f bnrsat vackedtut dmevasculant anduteurarasel i adninéabration and
adm nistration and forns for rectal or vagina

abeT nrdniai peRatFer bypiehrlaphPr cat PERS ?%@ ghpebABEous,
accordin f the i pventi on nmay ge used in, cre ng £

o} Rt FEAESCY aFo??oh%trﬁﬁe%@u%a§ %%nki%ﬁ%Fkoﬁ and rorms tor

e- dose ation

SEEOT B O TGRS TR AR P ORCFACE SR T T of b pay application
CORBT £ Sfpbiifa %gnég%ﬂrggnngo%gﬁgtfﬁuvg‘fgg?%wqaecﬁgrggaa in
S;pégﬂéangib gn§%d+ 2}$t? oJ5. Mize starch 15.0 ng

dr oxypr opy ose 2.25 ng Magnesi um

stearate 3.8, MPay T@? SRhHp 8L NG| 81 AgBE-HOs8BagAMh AL Aration
dose permtting dally adm nistration of fromO0.01 to

26or® of aléolﬂﬁéuﬂ@ REEOEAPhE P6rthe Ohveatysei ght tablet form
depending on t

may comprise the following components:

Compound according to the invention 50.0 mg
Mannitol 223.75 mg
Croscaramellose sodium 6.0 mg
Maize starch 15.0 mg
Hydroxypropyl-methylcellulose 2.25 mg
Magnesium stearate 3.0 mg

The said single-dose forms contain a dose
permitting daily administration of from 0.01 to 20 mg of
active principle per kg of bodyweight, depending on the
pharmaceutical form.

There may be particular cases in which higher or
lower dosages are appropriate; such dosages also belong to
the invention. In accordance with common practice the dosage
appropriate to each patient is determined by the doctor

according to the method of administration, the weight and



pharmaceutical form There may be particul ar cases in

whi ch higher or | ower dosages are appropriate; such

dosages al so belong to the invention. |In accordance

wi th comon practice the dosage 20 appropriate to each
patient is determned by the dggtor according to the

met hod of admi nistration, the weight and ft. 45 the
response of the said patient. According to another of

its aspects the invention also provides a nethod of

t egat kegpbhR8epatthehegkasdi pdigahed above, which

conprises adm nistering an effective dose of a 5

conpound acgeedirdgngotbhanbanent odnitenaspecitsthe invention
addition salts with a pharmaceutically acceptable

aaldp promidekvat metbpdaofydreteiof the paklotogpesndndicated
46 Cdains 1. Conpound of the formula (1) R2 H rNN,
R8bR¥EG whilchncompriggsladminastefing pA fhfertave dose of a
represents an integer 1 or 2; p represents an inte

r 6RGPAYNAr BRCOTESNT: LA tBesdn¥eREdOny oRPENET ok tfpA dition

groups X, Y and/or Z; 10 X Ei resents g neth Iene lvat
GPBLESoBLEBnal P?agulegfe%a?e ySGREPEEPIE,gETd, OF a solvate

gPFSPZhgéﬁPBSpQ% %¥1C gglléycor%rpound7 cycl oal kyl - C1_3-
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Y represents either a C2-al kenyl ene group optionally
substituted by one or two Cl1_6-al kyl, C3_7-cycl oal kyl
or 15 C3_7-cycloal kyl -C1_3-al kyl ene groups; or a
C2-al kynyl ene group; Z represents a group of fornul a:
(C H2)0 H2)~ (C 2)s 20 o represents an integer
ranging froml to 5; r and s 4eépresent integers and
are defined such that r+s is a nunber ranging from1
to 5; Grepresents a singlecﬁﬁF% an oxygen or sul phur
atomor an SO SO, C=0 or group; 47 Rl

represent s, a_or b s AL AL | Yo SHESL T (4 ed by one or

nore groups R5 a R4 represents a group
sel ected froma phenyl, pyridinyl, pyrimdinyl,
pyridazinyl, pyrazinyl, triazinylg pyR{oIMI, 5

furanyl, thienyl, imdazolyl, oxakoly|’ tﬂiazolyl,
pyrazol yl, isoxazolyl, isotHhi 0 0 aRrol yl ,
razljpl yl, napht hal enyl

t hi adi azolyl, triazolyl,_t
diphenylnethyl,unﬁﬁoihégr] r ahydr oqui nol i-nyl ,

i soqui nol i nyl, tétrahydr® soqui nolinyl, quinazolinyl,
10 qui noxal i nyl, phthal azinyl, cinnolinyl,
napht hyri di nyl, benzof uranyl(1)di hydr obenzof uranyl ,
benzot hi enyl, di hydrobenzot hi enyl, indolyl,
imdehiatyl , i ndanyl, indazolyl, isoindolyl,
benzi m dazol yl', benzoxazol yl, benzi soxazol yl,
heremtddenzos yan betregeot hiarokyl, benzotriazolyl, 15
benzoxadi azol yl, benzot hi adi azol yl, pyrrol opyri di nyl,
O wrepreseihy| an t Heedpy r FARGing gﬁ%ﬁoﬁ?ﬂai nyl ,

A is selected from one or more groups X, Y and/or Z;

X represents a methylene group optionally substituted by one
or two Ci.¢-alkyl, Cs.s-cycloalkyl or C;.;-cycloalkyl-C;.3-
alkylene groups;

Y represents either a C;-alkenylene group optionally
substituted by one or two C;.g-alkyl, Cs_;-cycloalkyl or
Cs.7-cycloalkyl-C;.3-alkylene groups; or a C;-alkynylene
group;

Z represents a group of formula:

( CH2 )o H2)r ’ .

o represents an integer ranging from 1 to 5;

r and s represent integers and are defined such that r+s is
a number ranging from 1 to 5;

G represents a single bond, an oxygen or sulphur atom or an

SO, S0O,, C=0 or CH(OH) group;



oxazol opyridi nyl, thiazol opyridinyl,

pyrazol opyridinyl, isoxazol opyridinyl and

i sot hi azol opyridinyl; R5 represents a hal ogen atom or

a cyano, nitro, Cl_6-alkyl, 20 Cl_6-al koxy, hydroxyl,
Cl_6-thioal kyl, Cl1_6-fluoroal kyl, C1_6-fl uoroal koxy

or Cl-C6-fl uorothioal kyl group, a group NR7R8,

NR7COR8, NR7CO2R8, NR7SO2R8, COR7, C02R7, CONR7RS,

SR REP 1A SSPNRY RBEOWP  Bn obbiopet 1y, AuBfatdiaitedoby one or

grou R6 represe henyl phenyl oxy, benzyl oxy,
nﬁﬁﬁghﬁFQHQF R52§“%§?¥ iyl , pyrimdinyl, pyridazinyl

ot | AR razﬂv¥ya%é¥%ﬁg§t“e éﬁ% doErdlh R eh ek, e idinyl,
é%?é@%%%nrndeszné RELE0S, BRERERAY T, tathr Dl anbls oYL,
aEQPéH Bngh kyl pdtayBay el 89 thgagbeyror

Vi She )
at ons ich cafry t Rema ri ng se ect from

%ﬁkégbmgl @gbkskbﬂyme,lebEEiaQbm91 nekaR9LzBey1,
t h1 onor pho (i ne, azepi ne and piperazine, this ring

behDgd0atb0pal | yrsubst i/t yut edtbizalyd, Chaphahkyenot ,

benzyl group; R2 represents a hydrogen atomor a

iphahkymegholp; quRBol épyesenesrahpddoqgenocatiagilor a

ClL 6-al kyl, C3_7-cycloal kyl or

CBs@quyunbdahkyl - CétBahilybigogupnolainyhe foimaeblanyl,

base, addition salt with an acid, hydrate 10 or

sghimesal 2nyte npbtihaleringt nuf anpelinydor BARYLHETERARML .

1, characterized in that n _represents an integer 1 or

2bepzptprarkh sdaRyArPRgBFOF BRENKHY  f PERFELRESRY 115 A
sel.ected from on gr oups. X and/ or i

SHRELERPE 2R BT RO Cnc GROH optTORRF T lsubBeRP eqtBgazoly L.

1801ndo£m? C%enz%m%& zging benzoxazolyl, benzisoxazolyl,

benzothiazolyl, benzisothiazolyl, benzotriazolyl,

benzoxadiazolyl, benzothiadiazolyl, pyrrolopyridinyl,

furopyridinyl, thienopyridinyl, imidazopyridinyl,

oxazolopyridinyl, thiazolopyridinyl, pyrazolopyridinyl,

isoxazolopyridinyl and isothiazolopyridinyl;

Rs represents a halogen atom or a cyano, nitro, Ci.g-alkyl,

Ci-¢-alkoxy, hydroxyl, C;.¢-thiocalkyl, C;.-g-fluoroalkyl,

Ci.¢-fluorocalkoxy or C;-Ce¢-fluorothiocalkyl group, a group

NR;Rg, NR,CORg, NR,CO;Rg, NR;SO;Rg, COR,, CO;R,;, CONR,Rg, SOzR7

or SO;NR,Rg, or an -0-(C;.3-alkylene)-O group;

R¢ represents a phenyl, phenyloxy, benzyloxy, naphthalenyl,

pyridinyl, pyrimidinyl, pyridazinyl or pyrazinyl group, the

group or groups Rs being optionally substituted by one or

more groups Rs identical to or different from one another;

R; and Rg represent independently of one another a hydrogen
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Y represents either a C2-al kenyl ene group or a

C2- al kynyl ene group; 20 G represents a single bond,
an oxygen atomor a C=0O group; Rl represents a group
R4 optionally substituted by one or nobre groups R5
and/ or R6; R4 represents a gro¥ﬁeselected froma
phenyl , napht hal enyl, di pheny thyl, quinolinyl,

i ndol yl, pyrazolyl, isoxazolyl, 25 pyrimdinyl and
tatomodyl 2 ®6erapkeseargup, hat oferm avbrokhe ayemeor atoms
group, a Cl_6-alkyl group,_ a Cl_6-al koxy group, a
OThBCH | GRFBEI Kyem ga olahng aseheeweds f Wo%??%%}lﬁ? oup,
or an -C> Cl 3-alk

St ST be UL kB o RSB EREDLRe acepine
Cl .
, ﬁéiéiﬁéia%m cr Sach 80 B 1o i dratty bebBeifliced by 2
i %%yfa$§y£?n9§%cgfguéyc!oelkyI Cl_3-al kyl group;

orm<o tdition salt with an acid,

Jéﬁﬁ: Y &xgggﬁ: l)
accor di ng t&ép i ré%ﬁ' 2, C aracterlzrﬁﬁfﬁgﬁrﬁﬁoﬁg'

represlseritt 'J‘tkﬁﬂﬁrogérp d I RIeSeNts _amniwnfeger
ranging from1 t is selected fromone or nore

I QUPSY XL GATKPT Ot oK L epyeseal sy B-ORt hylepe greup;
optionally substituted by one or tw Cl_6-al kyl

otoupise forepsesenbssa, R4dai kioy| eakt grdup; ad5a&id, hydrate
represents a single bond or an oxygen atom R1

represkvasea group R4 optionally substituted by one or

nore groups R5 and/or R6; R4 represents a group

sel ected froma @ﬁ@mgundngﬁhfﬁnm@hyl(l according to Claim 1,

characterized in that

n represents an integer 1 or 2;

p represents an integer ranging from 1 to 7;

A is selected from one or more groups X and/or Y;

X represents a methylene group optionally substituted by one
or two C;.¢-alkyl groups;

Y represents either a C;-alkenylene group or a Cz-alkynylene
group;

G represents a single bond, an oxygen atom or a C=0 group;
R; represents a group Ry optionally substituted by one or
more groups Rs and/or Rs;

R, represents a group selected from a phenyl, naphthalenyl,
diphenylmethyl, quinolinyl, indolyl, pyrazolyl, isoxazolyl,
pyrimidinyl and thiazolyl;

Rs represents a halogen atom or a cyano group, a C;.g-alkyl
group, a C;.¢-alkoxy group, a C;-¢-fluorocalkyl group, a C;-Ce¢-

fluoroalkoxy group, or an -O-(C;.3-alkylene)-O group;
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or isoxazolyl; 20 R5 represents a hal ogen atomor a
cyano group, a Cl _6-al koxy group, a Cl1 _6-fl uoroal kyl
group; R6 represents a phenyl group; R2 represents a
hydrogen atom or Cl_6-al kyl group; R3 represents a
hydrogen atomor a Cl_6-al kyl, ,£3_7-cycloal kyl 25 or
C3_7-cycl oal kyl -C1_3-al kyl group; in the formof a
base, addition salt with an acid, hydrate or sol vate.
4R¢ @mﬁﬁﬁptzﬁ g @hemgl ( |r)ax3etcro%1cﬁrngl QX PRELBHOTBO IXRUP
Cains 1 to 3, characterized in that R2 re resents a
h§ rw%ﬁnfrﬁ qashsf@fﬂ%%%rﬂtﬁr& Wt Sged Ao FTAHP/
Cl 6- al k | oal kyl. o

FERRAENG T AR A EORE S G- TYEeks Grop-oyoloalkyl
prep r|n a, co I [) according to any
ofe C?%?ﬁ%aggyg g c%%% TU %O he step consisting

(FP Qﬁéefgfﬂggfcg B?k@ nﬁﬁﬁl@%&ﬁrsgitgﬁﬂfﬁagn BQEHU|ﬁydrate

19-(Lkblvat8 . Which Rl, R2, G A p and n are as deflned
in the gener al fornula (I) according to CGaiml and R

represents g, et byhpoGhdebRyEoghQul, (by adtBelysgSto Claim 1
using an am ne of general fornmula R3NH2 in 15 which

Rori s, ashdedtpedikadt ha ghraeral formula (1).

n represents an integer;

p represents an integer ranging from 1 to 4;

A igs selected from one or more groups X and/or Y;

X represents a methylene group optionally substituted by one
or two C;_g-alkyl groups;

Y represents a C;-alkynylene group;

G represents a single bond or an oxygen atom;

R; represents a group R, optionally substituted by one or
more groups Rs and/or Rg;

R, represents a group selected from a phenyl, naphthalenyl
or isoxazolyl;

Rs represents a halogen atom or a cyano group, a Ci.¢-alkoxy
group, a C;_¢-fluoroalkyl group;

R¢ represents a phenyl group;

R, represents a hydrogen atom or C;.g-alkyl group;

R; represents a hydrogen atom or a Cj;.¢-alkyl, Csz.;-cycloalkyl
or Cz.;-cycloalkyl-C;_3-alkyl group;

in the form of a base, addition salt with an acid, hydrate
or solvate.

4. Compound of formula (I) according to any one
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6. Process for preparing a conpound of formula (I)
according to any one of Clains 1 to 4, conprising the

step consisting in converting the carbamate-ani de of
general formula (V) 20 ORR H QMNMRs HO (V) s 51 in
which R2, R3 and n are as defiQ@d in the general

formula (1) according to Claiml, by reaction with a
derivative of general fornmula RL-G[A]p-W (VI), in

whi cPLaRims G 4o ahd Fawacter dedd nigd et he general 5
formula (1) and Wrepresents a chlorine, brom ne or
iRpdinePregesis & ydmegAratd By tosyl ate group. 7.

Compound of the general fornula (11) rr-Y RG-'"fA
RUFSPHEFENE iBn TURTOFeRL 2tRY OF aA,C’lpf-é%Y&raEe-va"sCYC'\ioalkyl
defiped in th er al oryrula (1) according to Claim
°4n ’R'?}écp]r%@é%fejg' et hS %IFO‘&?hyI group. 8.

Conmpound of the : 1
HEN 0 J~n 1¥ (\/)Lglu‘%]n‘(?‘%\%L c%&%rz%&%é%%%g n%ég“%‘gbrgéﬁ Forormula
| NEOSREIA {97 Bond |df AELAIME N 4O £ akdprising the

step consisting in converting the carbamate ester of general

,ﬂ\ : OR
oy
R,/G\fA]p/ N‘(v)% 0

()

in which R;, Ry, G, A, p and n are as defined in the general

formula (II)

formula (I) according to Claim 1 and R represents a methyl
or ethyl group,
by aminolysis using an amine of general formula R3NH; in
which R; is as defined in the general formula (I).

6. Process for preparing a compound of formula
(I) according to any one of Claims 1 to 4, comprising the
step consisting in converting the carbamate-amide of general

formula (V)



9. Conpound of fornmula (1) according to any one of

Claims 1 to 4, inthe formof a base, addition salt

with 20 an acid, hydrate or pharmaceutically

acceptable solvate, for its use as a nedicina

product. r ¢ 52 10. Pharnace%%ical conposi tion

conprising at |east one conpound of fornula (I)

according to any one of Clains 1 to 4, in the form of
albaskicladgl,t iRanasdl n wirehagndeféngd hydthﬁeggneral formula
pharmaceutical |y acceptable solvate, and 5 optionally

oh®) crcrereinaterecbuinchl |y acceptable exci pi ents.

11. Use of a conmpound of formula_( accor

P Wa@w%wat%uderh‘%m o?n %n%r%]asfgor@ﬂﬁ?t%ﬁ@ [A]p,-W
salt. with , drate har naceut

a?%@pt abft e¥ bg]%oﬁg\/at dgr%%ﬁei . éiérfel& 04 n’?ﬂ the general

d i ded £
; "%’a%ﬁ%g'ﬁﬁ”ﬁ&f@%&%@ﬁé‘ B9 Blat1fE! Bipe o sodine
HdP | t FAAH
|nv Ve S% %agpc%gggh%%e gf?u ﬂﬁfge(|) are

according t9 15céﬂonﬁ§ Qf Ghai §8ndrdP formirbdherfprm
of a base, salt, hydrate or phar maceutical l'y

accept abl e solvate for preparing a nedicinal product
intended for preventing or treatigy aRjte or chronic
pain, dizziness, vomting, nausea, ]| eatjing 4§ sorders,

neurol ogi cal and psychiatric es acute or
chronic neurodegenergt e.di asg epi | gpsy, sl eep
di sorders, cardi ogas ‘?{ s, renal” i schem a
cancers, disorder$ of Pimune system allergic

di seases, parasitic, viral or b%ﬁSerial i nfectious
di seases,

10 in which R;, Ry, G, A, p and n are as defined in the general
formula (I) according to Claim 1 and R represents a methyl
or ethyl group.

8. Compound of the general formula (V),

15 V)
in which R,, R; and n are as defined in the general formula
(I) according to Claim 1.
9. Compound of formula (I) according to any one
of Claims 1 to 4, in the form of a base, addition salt with
20 an acid, hydrate or pharmaceutically acceptable solvate, for

its use as a medicinal product.
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i nflanmat ory di seases, osteoporosis, ocular
condi tions, 25 pulnonary conditions, gastrointestina
di seases or urinary incontinence.

52

10. Pharmaceutical composition comprising at
least one compound of formula (I) according to any one of
Claims 1 to 4, in the form of a base, addition salt with an
acid, hydrate or pharmaceutically acceptable solvate, and
optionally one or more pharmaceutically acceptable
excipients.

11. Use of a compound of formula (I) according to
any one of Claims 1 to 4, in the form of a base, addition
salt with an acid, hydrate or pharmaceutically acceptable
solvate, for preparing.a medicinal product intended for
preventing or treating a pathology in which endogenous
cannabinoids and/or any other substrates metabolized by the
enzyme FAAH are involved.

12. Use of a compound of formula (I) according to
any one of Claims 1 to 4, in the form of a base, salt,
hydrate or pharmaceutically acceptable solvate, for
preparing a medicinal product intended for preventing or
treating acute or chronic pain, dizziness, vomiting, nausea,
eating disorders, neurological and psychiatric pathologies,
acute or chronic neurodegenerative diseases, epilepsy, sleep
disorders, cardiovascular diseases, renal ischemia, cancers,
disorders of the immune system, allergic diseases,
parasitic, viral or bacterial infectious diseases,
inflammatory diseases, osteoporosis, ocular conditions,
pulmonary conditions, gastrointestinal diseases or urinary

incontinence.



