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1 Aryl- and heteroaryl pi peri di necar boxyl at e
derivatives, the preparation and the use thereof in
the form of FAAH enzyne inhibitors A subject-matter
of the invention is aryl 5 and

het er oaryl pi peri di necar boxyl ate derivatives, their
preparation and their application in therapeutics.
Phenyl al kyl car bamat e and di oxanyl - 2-al kyl car bamate
derivati yegl1andndenevakbdeglplipakyinngakkpbxytactbanat e
type, disclosed respectively in the docunents 10 FR 2
850 377 A JMD2004A2043G, A2, adpsh LT FRA005/190028,
which are inhibitors of the enZyme FAAH (Fatty Acid
Ami d I ) .ar I y_kn stLbL L.StsS
a modaty ShRrERELAR" Byt BETY ok "By SHEViR thhapTEbEt

i nhi bitors of the enzyne 15 FAAH. The conpounds of
the i nvent i HEETCT HIRE B m Ogh%h%ojrfb‘f)%%@%fw HFYL-

i nvention correspond to the general formula (1): ORS3
}¢n¢mhe@@rqQﬁ?bﬁ}P¢H?@¥qe¢#¥bpxﬂ;ﬁgﬁnQﬁ%ﬁﬂﬁﬁ{Yﬁsith51r
which mand n represent integers ranging from1l to 3
qrgparation and their application in therapeutics.

Phenylalkylcarbamate and dioxanyl-2-alkyl-
carbamate derivatives and derivatives of aryloxyalkyl-
carbamate type, disclosed respectively in the documents
FR 2 850 377 A, WO 2004/020430 A2 and PCT/FR2005/00028,
which are inhibitors of the enzyme FAAH (Fatty Acid
Amido Hydrolase) are already known.

There still exists a need to find and to
develop products which are inhibitors of the enzyme
FAAH. The compounds of the invention meet this aim.

The compounds of the invention correspond to

the general formula (I}:

8y
N<
n( )‘-IN 0 R4 |
R, |
0 |
\wﬁquz()m
(I)

in which

m and n represent integers ranging from 1 to 3 such
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that m+ n is an integer ranging from2 to 5; p
represents an integer ranging from1l to 7; A
represents a single bond or is chosen from one or

nore groups X, Y and/or Z; 5 X represents a nethyl ene
group optionally substituted, by one or two

Cl-6-al kyl, C3-7-cycloal kyl or C3-7-

cycl oal kyl -Cl - 3-al kyl ene groups; Y represents either a

l 11l
%Daaéuﬁgy Ifrz% &0 C;ar}l?tcgcgyéclog%% %;ﬂ%@t&g $y one or

ek ;g'%'ky' 1, e We U g el

gr repr SENt's a gr oup of fornmul a:

H2)0 CA /7 (CH A* represents nt e rangi n

fr GIRATSET:S @ HdSE G &ttt %%tfgboe%? P OF
defined such that 15 r+s is a nunber ranging from1
Me® gFouRshfes ntaHPIRF igr oup optional |y substituted
by one or nore R6 and/or R7 groups; R2 represents a

hydﬁqgamantéIaumauhykﬂnnngnouptgaﬂx»qﬂlly(auhﬁﬁﬂﬂuﬁ@d
or NR8RO group; 20 R3 represents a hydrogen atomor a

Bl Gral o tgroun; - Rk yleprasentyslrodiidriogen Gtom or a
Cl-6-al kyl, C3-7- cycloal kyl or

Sref-dansyaalky] -GSl KW rdpaip; 3

Y represents either a C:-alkenylene group cptionally
substituted by one or two Cj¢-alkyl, C;.;-cycloalkyl or
Ci-7-cycloalkyl-C; s-alkylene groups; or a Cy-alkynylene

group;

Z represents a group of formula:

{CH,), H,),

e

(CH,),
o represents an integer ranging from 1 to 5;

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

R, represents an Rs group opticnally substituted by one
or more R¢ and/or R; groups;

R, represents a hydrogen or fluorine atom or a hydroxyl,
Ci-s~alkoxy or NRgRy group;

R; represents a hydrogen atom or a Cig-alkyl group:
R, represents a hydrogen atom or a Ci.g-alkyl, Ci.s-

cycloalkyl or Cz.;-cycloalkyl-C;.;-alkyl group;
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R5 represents a group chosen froma phenyl, pyridyl,
pyrimdinyl, pyridazinyl, pyrazinyl, triazinyl,
pyrrolyl, furyl, thienyl, imdazolyl, oxazolyl,

t hi azolyl, pyrazolyl, isoxazolyl, isothiazolyl, 5
oxadi azol yl, thiadiazolyl, tgiazolyl, tetrazolyl,
napht hyl , qui nolinyl, tetrahydroquinolinyl,

i soqui nolinyl, tetrahydroisoquinolinyl, quinazolinyl,

Ol R és@ﬁbs @Q_:{)iaiu%lld}wserplﬂm lamﬂhenyl pyridyl,
napht hyri di nyl enzof ur anyl dlhydrobenzofuranyl

qﬁggf$ny |nd&§r€a? gﬁ?goﬂ%?£$kfﬂy%eng?%?%g§%lyI

benl;roo Iy% %Wf 4 50x8 3:%%1 g$gf]gihlg§gggi

ZIS ehzoxadi ofyl

benzo dlazol yrro d furo

R s by e o a]z%?)’§$ Yol okasbreber i ui

t hi azol opyri dyl , Syrazolopyrldyl |soxazolopyr|dyl or
i 296r i @zl vhy 1t eiadizeo kb ekt 20y hal BYERR2eb or a
cyano, nitro, Cl-6-alkyl, C3-7-cycloalkyl,
(ﬁapﬁkﬁ&koxquim@t&mmyl,teﬁihh?dr@ﬁmhm@hikyl;

C. L-6-fluoroal kyl, Cl-6-fluoroal koxy,

A sl tuer DL pat iyt ah MRBROs o NRAGEROny NR8@D2iRgzolinyl ,
NR8SO02R9, COR8, C(C02R8, CONRBR9, S02R8, S02NR8Rg or

ih&GtaBralkyl enedal £21 9 DUPc DEndl {hPD, CROSEEh+Dd@inyl,
t e azetidine, pyrrolidine, piperidine, norpholine,
tg@ﬁ%@%&%ﬁﬂyf? dfhydrobenzofuranyl, benzothienyl,
dihydrobenzothienyl, indolyl, indolinyl, indazolyl,
igsoindolyl, benzimidazolyl, benzoxazolyl,
benzisoxazolyl, benzothiazolyl, benzisothiazolyl,
benzotriazolyl, benzoxadiazolyl, benzothiadiazolyl,
pyrrolopyridyl, furopyridyl, thienopyridyl,
imidazopyridyl, oxazolopyridyl, thiazolopyridyl,
pyrazolopyridyl, isoxazolopyridyl or
isothiazolopyridyl:;
R¢ represents a halogen atom or a cyano, nitro,
Ci-¢-alkyl, Ciz.s-cycloalkyl, Cig-alkoxy, hydroxyl,
Cis-thiocalkyl, Cis-fluorocalkyl, C;.¢-fluoroalkoxy,
Ci.g-fluorothiocalkyl, NRgRg, NRgCORg, NRsCOxRy, NRaSO2Rs,
CORg, CO,Rg, CONRgRg, SO,Rs, SONRgRy or -0-{Ci-z-alkylene) -
O- group or a ring chosen from the azetidine,

pyrrolidine, piperidine, morpholine, thiomorpheline,
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azepine or piperazine rings, this ring optionally
being substituted by a Cl-6-al kyl or benzyl group; R7
represents a phenyl, phenyl oxy, benzyl oxy, naphthyl,
pyridyl, pyrimdinyl, pyridazinyl or pyrazinyl group;
5 it being possible for the BR7 group or groups to be
substituted by one or nore R6 groups which are
identical to or different fromone another; R8 and RO

e esedtor | prsoengdent | ¥ihs Onenh an ot hes, olatn.dswéilpgelselng
atomor a Cl-6-alkyl group. 10 In the context of the

%P@é'ﬁi&ﬁ‘a ed NGy LORPOUNGS, DT g 5%‘;]53 (1) can

us conprise sever al groups A\ﬁ%?%% gf dentical to
ifferent fraq an t her. np un

Jnds PSR & 'psenv ernyrlsCtXYgu s SRt e

|s copposed of s for mhlch m a

rRpT t Bt anléjqu Y¥ AZHHYD Y Jfgh%&ny]m 94X s

an integer ing from2 to 4; p represents an

i it g a.r?@swgsh ofe1 Ele R7 TUOND GFr SFONES 451kl e

bond or a nethylene or C2- al kynyl ene group; R L

reaprssidnttssdirbRsome cep ropte dhaldrpugsb sthiitalt edeby demgical

or nore R6 and/or R7 groups; R2 represents a hydrogen

atcOord Bf feesox yi r@f o dnother;

Rgy and Ry represent, independently of one another, a

hydrogen atom or a Cie-alkyl group.

In the context of the invention, the
compounds of general formula (I) can thus comprise
several groups A which are identical to or different
from cone another.

Among the compounds of general formula (I), a
first subgroup of compounds is compeosed cof the
compounds for which:

m and n represent integers equal to 1 or 2 such that

m + n is an integer ranging from 2 to 4;

p represents an integer ranging from 1 to 3;

A represents a single bond or a methylene or Cz-
alkynylene group;

R: represents an Rs group optiocnally substituted by one

or more Rg¢ and/or R; groups;

Ry, represents a hydrogen atom or a hydroxyl group;
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R3 represents a hydrogen atomor a Cl-6-al kyl group;
R4 represents a hydrogen atomor a Cl-6-al kyl, C3-7-
cycl oal kyl or C3-7-cycl oal kyl -C. L-3-al kyl group; Rs

represents a group chosen froma phenyl, pyridyl, 5
pyrimdinyl, imdazolyl, thiazolyl, pyrazolyl,

i soxazol yl, oxadi azol yl, naphthyl,

t et rahydroqui nclinyl, isqu|noI|nyI tetrahydroi so-

Ol @df@genﬂéqddplk)ﬁ}drdgtgpldd% ’OJpeé:‘ZC'J m deaelylgroup ;

benzoxazolyl benzot hitazol yl , benzotrlazolyl or 1

rrolo yl e sens en re

Q%#tl ﬁ£s aknyéiréghza c%ng$%£q%f5§£%%QEﬁ'ﬁ%é? or
Kyl icularly a nethyl, a
Otk bécﬁ of s%buf?yc{@t%ﬁ?‘?ﬁyé} éé?%ﬁl ,

part|cularly a 15 cyclopentyl, C3.-7- alko§y nor e
DR tHERASHSTE S SRy B1OSSh %Cﬁfbxiy phgnyl, pyridyl,
G -6-fluoroal kyl, nore particularly a
tpYiimidimmﬁhyimi@amﬂbybr bhpyzrebyl di peraropyperi di ne
ring, this ring optionally being substituted by a
Clsdxaadkyl , gpoafpianol ¢l pansplethpt|y an i sopropyl; 20
R7 represents a phenyl group which can be substituted

e £ PABy @F o B 8o RN PI OUPScHRL 6] 8hel | dest &Ry dtei 96-
different from one another. Anong the conpounds of

qgﬂ%%%%ggedng#ﬁﬁéﬁ}l A n3ELLREh SUbGHoUR: @4 z&0opPounds
benzoxazolyl, benzothiazolyl, benzotriazolyl or
pyrrolopyridyl;

R¢ represents a halogen atom, more particularly a
bromine, a chlorine or a fluorine, or a cyano, Ci.g-
alkyl, more particularly a methyl, a butyl or an
iscbutyl, Ci.s-cycloalkyl, more particularly a
cyclopentyl, Ci.g-alkoxy, more particularly a methoxy or'
an ethoxy, or Ci.s-fluorcalkyl, more particularly a
trifluoromethyl, group or a pyrrolidine or piperidine
ring, this ring optionally being substituted by a Ci.g-
alkyl group, more particularly an isopropyl;

R, represents a phenyl group which can be substituted by
one or more Rg groups which are identical toc or
different from one another.

Among the compounds of general formula (I), a

second subgroup of compounds is composed of the
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conpounds for which: mand n represent integers equa
tol or 2 such that m+ n is an integer ranging from
2 to 4; prepresents an integer ranging froml to 3; 5
A represents a single bond or a nethylene or C2-

al kynyl ene group; R L represgnts an R5 group
optionally substituted by one or nore R6 and/or R7
groups; R2 represents a hydrogen atom or a hydroxyl

g und®d A3 repL&sents a hydrogen atomor a
Cl-6-al kyl group; R4 represents a hydrogen atomor a

- 6-al - 7-. C |

& i epieedie HE QR eial to 1 ox 2 such that
ro chosen from a pheny] ridyl, rimdinyl,

e o 1 20 L O PG g PRS0 PYEL T S

R6 represents a hal ogen atom nore particularly a

[} GTRRIEE SN | R | HeLFeh FIudirdhelcd? 4 aho, O -6-

al kyl, nore particularly a nethyl, a butyl or an

i’ otrpyeserGss 7a cybhoke Kydnd nor ea peethcleng | 9r &£20

cycl opentyl, C.L-6-alkoxy, nore particularly a nethoxy
alkanyBihexyrows; G - 6-fl uoroal kyl, nore particularly
a trifluoromethyl, group or a pyrrolidine or

gﬁggﬁ#ﬁ%ﬁfﬁ?ﬂ?lﬁh RghQSOﬁanF@@bham§y|substmgu;ed by one
y a Cl-6- alkyl group, nore particularly
- | RO GY land/or R, groups;

R, represents a hydrogen atom or a hydroxyl group;

R: represents a hydrogen atom or a Cig-alkyl group;

Ry represents a hydrogen atom or a Cig-alkyl, Ci.7-
cycloalkyl or Ci;.s-cycloalkyl-C;.3-alkyl group;

Rs represents a group chogen from a phenyl, pyridyl,
pyrimidinyl, thiazolyl, isoxazolyl, naphthyl or
igsoquinolinyl;

R¢ represents a halogen atom, more particularly a
bromine, a chlorine or a fluorine, or a cvano, Ci_s-
alkyl, more particularly a methyl, a butyl or an
isobutyl, Cs.;-cycloalkyl, more particularly a
cyclopentyl, Ci.¢-alkoxy, more particularly armethoxy or
an ethoxy, or Ci.¢-fluorcalkyl, more particularly a
trifluoromethyl, group or a pyrrolidine or piperidine
ring, this ring optionally being substituted by a Ci--

alkyl group, more particularly an isopropyl;
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R7 represents a phenyl group which can be substituted
by one or nore RG groups which are identical to or

di fferent from one another. Anong the conpounds of
general fornmula (1), a 5 third subgroup of conpounds
is composed of the conpounds for which: M n, p, A
and R, are as defined in the first subgroup defined
above; R3 represents a hydrogen atom 10 R4 represents

R NydEogen aton 1R W 1 @0 WAn TR @ubstituted b
pgrtiﬁularpy a ngﬁﬁépg ﬁgﬁﬁ on ﬁhy bemhade,uaﬁhﬁgt%ﬁé Y
conpounds _of _ the subgroups defin haove, . of e

RO oth % ditp g e 18, S, ARG 2. Shoet ny
4-(5-[4-(trjfluoro-

(FEt A 5 e A HVATHS- 1A% per i di ne-1 - car boxyl ate -

2- (et hyl am no) - 2- oxoet hyl 4-(41-chl or obi phenyl - 4-

yl ) - 4- hydr B8P dtialisrmpeundhed 1ganeral formula (I), a
2- (et hyl am no) - 2- oxoet hyl 4-(41-et hoxybi phenyl -4 20
VIl Fepdramopnm pef i ainpesundmariso)xgdgiesed of the

2- (et hyl am no) - 2- oxoet hyl 4-(31, 41-di chl or obi phenyl -

Lopipouhdy daax yiiperd di ne- | - car boxyl ate -

2- (met hyl am no) - 2- oxcet hyl 4-(31-chl oro-41-

férl,u 1,0k pPhemta 4.y hiet=by de@xyRdpen dhaethrear Boxmhag
defined above;

Rz represents a hydrogen atom;

Ry represents a hydrogen atom or a Cigs-alkyl group, more
particularly a methyl.

Mention may be made, among the compounds cof
the subgroups defined above, of the following
compounds :

- 2-{methylamino) -2-oxoethyl 4-{5-[4- (trifluoro-
methyl)phenyllpyrid-2-yl}piperidine-1-carboxylate

- 2-(methylamino) -2-oxcethyl 4-(4'-chlorobiphenyl—4—
vl) -4-hydroxypiperidine-1-carboxylate

- 2-(methylamino) -2-oxoethyl 4-{4'-ethoxybiphenyl-4-
yl) -4-hydroxypiperidine-1-carboxylate

- 2-(methylamino) -2-oxoethyl 4-(3',4'-dichlorobiphenyl-
4-yl)-4-hydroxypiperidine-1-carboxylate

- 2-(methylamino) -2-oxoethyl 4-(3'-chloro-4'-

fluorobiphenyl-4-yl) ~4-hydroxypiperidine-1l-carboxylate
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2- (et hyl am no) - 2- oxoet hyl 4-[(6-cycl opentyl pyrid-2
yl ) met hyl | pi peri di ne-| -carboxylate -

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

phenyl ) et hyl | pi peri di ne-1-carboxylate 5 -

2- (et hyl am no) - 2- oxoet hyl 4g[ 2- (4-chl oro-

phenyl ) et hyl | pi peri di ne-I-carboxyl ate -

2- (et hyl am no) - 2- oxoet hyl 4-12-[3-(trifluoro-

netdw@éy){@gno@@wmmawwl [p@rapa%ﬁé&yxp&,rld 2-

oxoet hyl “4-(2-[4-(trifluoro
th I 1 et hyl b | at -
BTN S 5 S T A B phenyl 3.
[)eth -1 - b I
2 Gt A Sy Bt AL 14 (4 - R 9~
ethyllplperldlne I-carbox late 15 -
PHenst e En P Lo npidiatand - el dHghht hyl ) -

et hyl | pi peri di ne-1-carboxyl ate -

2~ (Aretnmyd ey ano) - fe(aetdrﬁydhwl [£- [~ rotlomeyl pyri d-
2-yl)ethyll pi peridine-|-carboxylate -

%ﬂk(éfﬁjhyétﬁ{?]n]@ip'kmdmiélw—élaﬂ%:(ﬁka(mr rolidin-1 20
yl)pyrid -yl') et hyl | pi peridine-1I-carboxylate -

2- (et rapl )i oxestde h (£2- {3 spgu{hel § Tudro-
yl) et yI)plperldlne | -carboxyl ate -

S e e e T e e

- 2-(methylamino) -2-oxoethyl 4-{2-[4- (trifluocro-
methyl)phenyl]ethyl }piperidine-1l-carboxylate

- 2-(methylamino) -2-oxocethyl 4-(2- (biphenyl-3-
yvl)ethyl) -piperidine-1-carboxylate

- 2-(methylamino) -2-oxoethyl 4-[2- (1-naphthyl) -
ethyl]lpiperidine-l-carboxylate

- 2- (methylamino) -2-oxoethyl 4-[2- (2-naphthyl) -

ethyl]piperidine-1-carboxylate

- 2—(methylamino)—z-oxoethyl 4-[2-({6-cyclopentylpyrid-

2-yl)ethyl]lpiperidine-l-carboxylate

- 2- (methylamino)-2-oxoethyl 4-[2-(6- (pyrrolidin-1-
v1)pyrid-2-yl)ethyllpiperidine-1l-carboxylate

- 2-(methylamino) -2-oxoethyl 4-(2-(iscguinolin-1-
yvl)ethyl)piperidine-1l-carboxylate

- 2-(methylamino) -2-oxoethyl 4-[3-(3-chlecro-

phenyl) propyllpiperidine-1l-carboxylate
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2- (et hyl am no) - 2- oxoet hyl 4-[3-(4-chloro

phenyl ) propyl | pi peri di ne-| -carboxylate -

2- (et hyl am no) - 2- oxoet hyl 4-(3-[3-(trifluoro-
met hyl ) phenyl | propyl ) pi peri di ne-1 -carboxylate 5 -
2- (met hyl am no) - 2- oxoet hyl 4-4 3-[4-(trifl uoro-
nmet hyl ) phenyl | propyl | pi peri di ne-1-carboxyl ate -
2- (et hyl am no) - 2- oxoet hyl 4-[ 3-(3-cyano-

Dheﬁy|h@&ﬂ@ibhﬂh@@tbdb&%ek g@rﬁoﬁﬁFQEechioro-
nethylan1no) 2- oxoet hyl (3- (bi phenyl -2 10

VLP%?EYF*%FW S RE LA E PR AR - o
A %%Fé&h%@%%’hﬁio@ﬁ%%{tg"iy' (R R uoro-

Eé eridine-l-c¢ grbox ylate 15 -

zm(e Vi p BIH&) PEOBYSePRYETASEBE 2 - RapRORY LRt
propyllplperldlne | - carboxyl ate -

2- ( Bet(mpEhyil ao)ing) oRoewhpthyl| 3-(3-34tHiaidlupro-
yl ) propyl | pi peri di ne-1-carboxylate -
2ménayhybhshgd) p2opxdeéphperddli hd-thkbarbo@late
phenyl ) et hynyl | pi peri di ne-I-carboxyl ate -

2= ( pethgkar Belnd) 0xoekbrkndi[ ¢4-{shl(greyano-
phenyl)ethynyllpiperidine | -carboxyl ate -

2phERUAYL2BLY9) p25ax 96k RKL 1406RbBRGNKELS-
ethyny ) pi peridine-I-carboxylate” 10
- 2-(methylamino) -2-oxcethyl 4-(3-(biphenyl-2-
yl)propyl)piperidine-1l-carboxylate
- 2-(methylamino)-2-oxcethyl 4-(3- (biphenyl-3-
yvl)propyl)piperidine-1-carboxylate

- (methylamino) -2-oxoethyl 4-[3-(1-naphthyl) -
propyl]lpiperidine-1l-carboxylate
- 2-{methylamino) -2-oxoethyl 4-[3-(2-naphthyl) -
propyllpiperidine-1l-carboxylate
- 2-{methylamino) -2-oxoethyl 4-[3-(1,3-thiazol-2-
vl)propyllpiperidine-1-carboxylate
- 2-(methylamino)-2-oxcethyl 4-[(3-chloro-
phenyl)ethynyl]piperidine-1-carboxylate
- 2- (methylamino) -2-oxoethyl 4-[(4-chloro-
phenyl)ethynyllpiperidine-1-carboxylate
- 2-(methylamino) -2-oxoethyl 4- (biphenyl-3-

ylethynyl)piperidine-1-carboxylate
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2- (et hyl am no) - 2- oxoet hyl 4-(1-napht hyl et hynyl ) -

pi peri di ne-1-carboxylate - 2-(nethyl am no)-2-oxoet hyl
4- (2- napht hyl et hynyl ) - pi peri di ne-I-carboxylate 5 -
2- (et hyl am no) - 2- oxoet hyl 4-(3-(bi phenyl -2-yl) prop-
2-yn-1-yl)pi peridine-I|-carboxyl ate -

2- (et hyl am no) - 2- oxoet hyl 4-[(6-(pyrrolidin-1-

yl ) pyrid-2-yl)methyl | pi peridine-I-carboxyl ate Anmong

the SQHFQHg?émQEogeEGBQBeEH ﬁuha(glhaphlngeghynyl)-

sub conpounds IS C npose t he” conpounds
corregggndég on 9¢ eral formula (1,): 0 R H n(
YPRPO O R LMo [AP R 15 in which m

and n represent tegers r ing from
thad - FSCRY; §méﬁ° n@ea§PEFﬁﬁg fg PrBﬁPétﬁglstﬁgnyl>-
represents an integer ranglng fromlto 7; A
reppeseAisealsFragbexyénalceor i s chosen fromone or 20
nore groups X, Y and/or Z; X represents a nethyl ene
groap(mgthphamiyo$ubsbkbathvl By (8ndébophenyl-2-yl) prop-
Cl-6-al kyl, C3--7-cycloal kyl or C3-.7 .
cyelnal kyl) fipdratikykenecgrboggla¥er epresents either a
C2- al kenyl ene group optionally
- 2-{methylamino) -2-oxocethyl 4-[{(6- (pyrrolidin-1-

yl)pyrid-2-yl)methyl]lpiperidine-1-carboxylate

Among the compounds of general formula (I),
one subfamily of compounds is composed of the compounds

corresponding to the general formula (I1):

in which

m and n represent integers ranging from 1 to 3 such
that m + n is an integer ranging from 2 to 5;

p represgents an integer ranging from 1 to 7;

A represents a single bond or is chosen from one or
more groups X, Y and/or Z;

X represents a methylene group optiocnally substituted

by one or two C;¢-alkyl, Cis-cycloalkyl or Cio-
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substituted by one or tWO Cl-6-al kyl, C3-7-cycl oal kyl
or C3-7-cycl oal kyl -C3. -3-al kyl ene groups; or a

C2-al kynyl ene 5 group; Z represents a group of
formula: H2)0 CH2)r X7 (CH)S, * represents an integer
ranging from1 to 5; * and girepresent integers and
are defined such that r+s is a nunber ranging froml
to 5; 10 RL represents an R5 group optionally
%wuatlwtyqd@yr@rl@cyl@rner@x%u@% ;and/ or R7 groups; R2
represents hydr ogen or fluorine atomor a hydr oxyl ,

r@p@%@ %%lo% Nﬁ%@'% QEOHEkegglEﬁ@r§§8ﬂbso t9¥g593§n

at omor a group presen S a

%7%3? t%go Oroa% %1 &"ﬁ Qr“ougiyés répr eg)c’hl alg{yl oF

oup chosen fron1a yl, pyridyl, yri |,
by QXA KV A ﬁfi e DS 7 ﬁ#’,am rai{éﬁpw,ene

t hi enyl, |n1dazolyl oxazolyl, 20 thiazolyl,
ﬁyﬁ@@alyl, isoxazolyl, i sot hi azol yl, oxadi azolyl,

t hi adi azolyl, triazolyl, tetrazolyl, naphthyl,
Guirephismeint st et caloygr oduifioatudyl:, 12 i soqui nol i nyl,
t et rahydroi soqui nol i nyl, qui nazolinyl, quinoxalinyl,

phthalazinyl(,C cSnnoIinyI, napht hyri di nyl ,
Q

G

(CH,),
o represents an integer ranging from 1 to 5;

r and s represent integers and are defined such that
r+8 is a number ranging from 1 to 5;

R. represents an Rs group optionally substituted by one
or more R¢ and/or R; groups;

R, represents a hydrogen or fluorine atom or a hydroxyl, i
Ci-s-alkoxy or NRgRy group;

Ry represents a hydrogen atom or a Cig-alkyl group;

R, represents a hydrogen atom or a Ci.g-alkyl, Ci.g-

cycloalkyl or Czs-cycloalkyl-Ci.;-alkyl group;

Rs represents a group chosen from a phenyl, pyridyl,

pyrimidinyl, pyridazinyl, pyrazinyl, triazinyl,

pyrrolyl, furyl, thienyl, imidazolyl, oxazolyl,

thiazolyl, pyrazolyl, isoxazolyl, isothiazolyl,

oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl,

naphthyl, quinolinyl, tetrahydroquinolinyl,
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benzof uranyl , di hydrobenzof uranyl, benzothienyl,

di hydrobenzot hi enyl, indolyl, indolinyl, indazolyl, 5
i soi ndol yl, benzi m dazol yl, benzoxazolyl,

benzi soxazol yl , benzot hi azol yl, benzi sot hi azol yl,
benzotri azol yl, benzoxadi azolyyl, benzot hi adi azol yl
pyrrol opyridyl, furopyridyl, thienopyridyl,

i m dazopyridyl, oxazol opyridyl, thiazol opyridyl, 10

pyirsenl ierieyl ,, d fHE@déhﬁndﬂlnyl quinazolinyl,
I sot hi azol opyri dyl ; represents a halogen atom or a

a@igﬁoﬁﬁyo;{r%yl'apﬁhﬂﬁﬂnﬁR hﬁ}r%%q{% f II\IggJ ng xc%/l,nyl
S Sgﬁaﬁéﬁﬁian d%&iﬁﬁ%ﬁ%ﬁ’

CE?%&%F&' g%gglz%g%ﬁgf ; R7§?§§?isents a pthyI

%&ﬁ%& &\% é’?‘&z*wes& ﬁaﬁﬂ pydancdividy |

r|da2|nyl or yra2|nyl group it beln possi bl e for
tﬁéoﬂﬁd@r Fdp &en@r%@%% ’Z@ET@%@MQ d by one or
nore R6 groups which are identical to or different
f bemzdseoxarctlydr,; bRs zard iRF alepdr, e bemtz 1 sotde pernderit, | v
of one another, a hydrogen atomor a Cl-6-al kyl group
obeharmriwizth yilhe beatzomadi a2icd 8 , Miieglz ot by 1bhemy 13
ring chosen froman 13 azetidine, pyrrolidine,

Popetbdbborimmn Phelir-dgy ribilomnRkeliRe.i4g2epi ne or
pi perazine ring optionally

imidazopyridyl, oxazolopyridyl, thiazoleopyridyl,
pyrazolopyridyl, isoxazolopyridyl or
isothiazolopyridyl;

R¢ represents a halogen atom or a cyano, nitro, C;.s-
alkyl, Cig-alkoxy, hydroxyl, Ci.¢-thiocalkyl, Ci-
fluoroalkyl, C.¢-fluocrocalkoxy, Ci-¢-fluorothicalkyl,
NRgRs, NRgCORy, NRsCORs, NRgSO,Ry, CORg, CO;Rs, CONRgRg,
S0zRs, SO02NRgRs or -0- (Cy.z-alkylene) -O- group;

R; represents a phenyl, phenyloxy, benzyloxy, naphthyl,
pyridyl, pyrimidinyl, pyridazinyl or pyrazinyl group;
it being possible for the R; group or groups to be
substituted by one or more Rs groups which are identical
to or different from one another;

Rg and Ry represent, independently of one another, a

hydrogen atom or a Ci.¢-alkyl group or form, with the

atom or atoms which carry them, a ring chosen from an
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substituted by a Cl-6-al kyl or benzyl group. Anong the
conpounds of general formula 5 a first subgroup of
compounds is conposed of the conpounds for which: m
and n represent integers equal to 1 or 2 such that m
+ nis an integer ranging fram2 to 4; p represents an
integer equal to 1 or 2; 10 A represents a single bond
or a nethylene group; R, represents an R5 group

optdeanalng s stddutEihdy @ijeer0li o) end¥plesii o, R7
groups; R2 represents a hydrogen or fluorine atomor a

hwl%%rtphoq%rf% al doqys i NRBRB GO e 15 3 optlonal_%4ly

represents ydrogen atom or a Cl-6- aI kyl group
rogen at or g; g
cyé’lbosstle]k - 6yi:l%ola 3 O%’ab J?kcsy(’]y gE?oup, Rs
represents a group chosen fro hen daz [,
napht hyl, t A FHqAF®S 9@ e&i%ﬁﬁ]or% @815}/ (I
qui nol i nyI [ ndoI yl, indoli nyI benzi m dazol yl ,
benZoa taZIBATHIP [ TN 118 RPTRGFAE &k Lhe
hal ogen atom nore particularly a bromne, a chlorine
orccandfduwgds fer othixhdl - 6-al kyl, nore particularly a
met hyl or a butyl, d-6-alkoxy, nore 14 particularly
a mmeitbxy reprasaaithanteqyrLCledizalfl twrioadkyd ,sumir eehat
particularly a trifluoronethyl,
m + n ig an integer ranging from 2 to 4;
p represents an integer equal to 1 or 2;
A represgents a single bond or a methylene group;
R, represents an Rs group opticnally substituted by one
or more Rs and/or R; groups;
R, represents a hydrogen or fluorine atom or a hydroxyl,
Ci-g-alkoxy or NRgRs group;
R: represents a hydrogen atom or a Ci¢-alkyl group;
Ry represents a hydrogen atom or a Cig-alkyl, Ci -
cycloalkyl or Ci;-cycloalkyl-Cii-alkyl group;
Rs represents a group chosen from a phenyl, imidazolyl,
naphthyl, tetrahydroquinolinyl, tetrahydroiso-
quinolinyl, indolyl, indeclinyl, benzimidazolyl,
benzotriazolyl or pyrrolopyridyl;
R¢ represents a halogen atom, more particularly a

bromine, a chlorine or a fluorine, or a Cis-alkyl, more

particularly a methyl or a butyl, Ci.¢-alkoxy, more
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group; R7 represents a phenyl group which can be
substituted by 5 one or nore R6 groups which are
identical to or different fromone another. Anong the
conmpounds of general formula (1'), a second subgroup
of conpounds is conposed of jzhe conpounds for which:
10 m n, p, Aand R, are as defined in the first
subgroup defined above; R3 represents a hydrogen

#a9¥; A J1ARF @S fIth B W QLR 13l Olord (Gl - 6- al kyl

group, nore” particularly a nmethyl.” is Mention nmay be

] ! 0TIl enanals TRl B A YD, Of
?ﬁgﬁ?g%ﬁ%§ﬁﬁg conpg%% S: -%%Z m no- 2- oxoet hyl Qi
4Ephenylpiperidine-l-carboxylate; -
ZXEMEt'hyl ani no) - 2- oxoet hyl 4- phenyl pi peri di ne-1 -
carboxyl ate; 20 - 2-am no-2-oxpet hyl ,
Ra[ BePERPERGSr BnBRRPYY - ITOUR which’ can be substituted by
phenylIpiperidine-I-carqu%Iate;_ -
2nemstthylcard Re) g2Zovreevhyrh4ars- (depfigetoto or
nmet hyl ) phenyl | pi peri di ne-1| -car boxyl ate; - -
& (frfetriayitafiren) c2e0xoettdhdr .4- (4- phenyl - | H i mi dazol - |
15 vyl)piperidine-|-carboxyl ate; -
2- (et hyl aminR)y 2Hexeeinpdurdty |dt beheddlertaainilaz ol ) ,
a second subgroup of compounds is composed of the
compounds for which:
m, nn, p, A and R, are as defined in the first subgroup
defined above;
R; represents a hydrogen atom;
R, represents a hydrogen atom or a C;.s-alkyl group, more
particularly a methyl.

Mention may be made, among the compounds of

general formula (I’), of the following compounds:
- 2-amino-2-oxoethyl 4-phenylpiperidine-l-carboxylate;
- 2-{methylamino) -2-oxcethyl 4-phenylpiperidine-1-
carboxylate;
- 2-amino-2-oxoethyl 4-[3-(trifluoromethyl) -
phenyl]piperidine-1l-carboxylate;
- 2-(methylamino) -2-oxoethyl 4-[3-(triflucro-

methyl)phenyl]piperidine-1l-carboxylate;

- 2-(methylamino)-2-oxoethyl 4- (4-phenyl-1H-imidazol-1-
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-yl) pi peridine-1|-carboxyl ate; -

- (et hyl am no) - 2- oxoet hyl 4-(4-bronophenyl)-4 5
dr oxypi peri di ne-| - car boxyl ate; -

(et hyl am no) - 2- oxoet hyl 4-(41-fl uorobi phenyl -
) - 4- hydr oxypi peri di ne-| -carpoxyl ate; -

(et hyl am no) - 2- oxoet hyl 4-(41-chl or obi phenyl -
) - 4- hydr oxypi peri di ne-1 - car boxyl ate; 10 -

-X e iyyd i o) - - exeied iyl ade hydr oxy- 4- (41-

met hyl bi phenyl - 4-yl) pi peri di ne-1-carboxyl ate; -
2-{ et yd Iﬁﬂiﬁbfuﬁm%f&%tﬂyi414bPiﬁlp'?hanénng}Qazol—
4 hydroxyplperldlne I-carboxy at

9 A m droxy 4-[4" is
(trl By onéﬂﬁhF%bl eny %blperidine | -
gafhgzgﬁgm%t@][ i ha/ié"erﬂﬁ‘}?f 1 1S M opheny1) -4-
t hyl ox )blphenyl 4-yl | pi peridi ne-1-carboxyl ate; -
2'1{? Sto)dsissdoetariosiatie { et hyl oxy) hi phenyl 20
yl | - 4-hydr oxypi peri di ne-| -car boxyl ate; -
-( r?etmﬁtéml{@@r)u@}oﬁo@tmtwk 314 404 'di filhl coraddi giteemyll ~4
4-yl)-4-hydroxypi peridine-|-carboxyl ate; -
2 ¥t tdmiyaicny)p-i2remdakitrieH 1 4 x3Hosfyh Linren- 41-
(met hyl oxy) bi phenyl - 4-yl | - 4- hydr oxypi peri di ne-1 16
car RexXyleat;1 amizrd) ret-HMA) -2- @xoiNWrobiphenyl -4 -
4-(31-chl oro-41-fl uoro-
y1l) -4-hydroxypiperidine-1-carboxylate;

N< N < le\)l—‘
bl | _I\<

- 2-(methylamino) -2-oxoethyl 4-hydroxy-4-(4°'-
methylbiphenyl-4-yl)piperidine-1-carboxylate;

- 2-(methylamino) -2-oxoethyl 4-(4'-butylbiphenyl-4-yl) -
4-hydroxypiperidine-1-carboxylate;

- 2-{methylamino) -2-oxoethyl 4-hydroxy-4-[4'-
(trifluoromethyl)biphenyl-4-yl]lpiperidine-1-
carboxylate;

- 2-(methylamino)-2-oxoethyl 4-hydroxy-4-[4'-
{methyloxy)biphenyl-4-yl]piperidine-1-carboxylate;

- 2- (methylamino) -2 -oxoethyl 4-[4'- (ethyloxy)biphenyl-
4-yl]-4-hydroxypiperidine-1-carboxylate;

- 2-(methylamino) -2-oxoethyl 4-(3',4'-dichlorobiphenyl-
4-y1) -4-hydroxypiperidine-1-carboxylate;

- 2-{methylamino) -2-oxoethyl 4-[3'-fluoro-4'-

(methyloxy)biphenyl—4—y1]~4—hydroxypiperidine-l—
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bi phenyl - 4-yl) - 4- hydr oxypi peri di ne-| - car boxyl ate; -
2- (et hyl am no) - 2- oxoet hyl 4-(naphth-2-ylnethyl)- 5

pi peridi ne-|-carboxyl ate; - 2-(nethylam no)-2-oxoet hyl
4- (bi phenyl - 4- yl net hyl ) pi peri di ne-1-car boxyl ate; -
2-am no- 2- oxoet hyl 4-(lHindolgi-yl methyl)piperidine-
1-carboxylate; 10 - 2-am no-2-oxoet hyl

4- (2, 3-di hydro-1| Hindol -1 -

yl sBtbyk)piperi di ne-1-carboxyl ate; -

2- am no-2- oxoet hyl 4- (3, 4-di hydroqui nolin-1(2H)-

yl met h | LAioe-d - Qgﬁ% aLe(z:= -4'-fluoro-
Z-QE%ng%%g%ﬁg%$ﬂ§€?4%(%?ﬁ- [ %d%of%oqﬁ?%%f?n?Z(Fkb 15
yl.nethyl ) pi perjdi pe-1-carboxylate: - . _ .

S ERee LR o f e f et 1 Sint st prappomtese

yl met hyl ) pi peri di ne-| -carboxy| ate; -

2-amt NSt Y LR HYP) 22 (%P%%wﬁ nf ghogpfh-2-ylmethyl) -
yl met hyl') pi peri di ne-1-carboxyl ate; 20 -
2-pipenidioxobt pyrbdxyiatphenyl - | H-i mi dazol -1 -

yl ) met hyl | pi peri di ne-1| -carboxyl ate; -

2- ant hém@eloxbatiyd) 32 { @xphenyl et hybiphyenpl + 4t ne- | -

car boxyl ate; - 2-am no- 2- oxoet hyl
4- 4 Pmé Bagt thhyer oalhaol | Gadb@ky14de;

yl)ethyl | pi peridi ne-I-carboxylate; -

2- am NPm 27 9x9et b c Wyl 22 { B14- Ohhydr 01 $DREERPL } Piperidine-
l-carbeoxylate;
- 2-amino-2-oxcethyl 4-(2,3-dihydro-1H-indol-1-
ylmethyl) piperidine-1l-carboxylate;
- 2-amino-2-oxocethyl 4-(3,4-dihydroquinolin-1(2H) -
yvlmethyl) piperidine-1-carboxylate;
- 2-amino-2-oxcethyl 4-(3,4-dihydroisoquinolin-2 (1H) -
ylmethyl) piperidine-1l-carboxylate;
- 2-amino-2-oxcethyle 4- (1H-pyrrolo([2,3-blpyrid-1-
vlmethyl)piperidine-1l-carboxylate;
- 2-amino-2-oxcethyl 4-(1H-benzimidazol-1-
ylmethyl) piperidine-1-carboxylate;
- 2-amino-2-oxoethyl 4-[(4-phenyl-1H-imidazol-1-
yvl)methyl]lpiperidine-l-carboxylate;
- 2-amino-2-oxoethyl 3- (2-phenylethyl)pyrrolidine-1-

carboxylate;

- 2-amino-2-oxoethyl 4-[2-(3,4-dihydroquinolin-1(2H) -
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2(1H) -yl )ethyl | pi peridine-I|-carboxyl ate; -
2-am no- 2- oxoet hyl 4-[2-(IHindol-i-yl)ethyll- 5
pi peri di ne- 1- car boxyl ate; - 2-am no-2-oxoet hyl
4-[2-(2, 3-di hydro- 1Hi ndol - 1-
yl')ethyl | pi peridi ne-I-carboxyl ate; -
2- am no- 2- oxoet hyl 4-[2-(1H pyrrol o[ 2, 3-blpyrid-1-
yl ) et hyl | pi peri di ne-1-carboxyl ate; 10 -
213 P91 3 paxRet M InA-1[- 2= HdRarzidy dazol - 1-
yl)ethyl I pi peridi ne-I-carboxyl ate; -
2- am ng-.2- §&5%| - [a2-1-A- Rhany; IrsdazQldiin-
yl?et 3P%b%ger| |%gélgcJ%bé%y%a¥%?ﬂ#%%ﬂ%onpoﬁﬁggnbf

al -fornmul 1) ¢ 15 _conpri se-qne or nore
%33 X4 pgtg§?35ﬁ§%r$ﬁ§§E5gﬁc %%§?qﬂ%ﬁ%?he f or m of
enanti gners or of _di.,astereoisoners. _These enantioners
and - AASCePe RSB, Larld -t oLt aras © At ud) ng
the racem c m xtures, formpart of the invention. 20
Phoegarpaends cafrbogydait&:;(1) can exist in the form of
bases or of addition salts with acids. Such addition
sabkt-srfioom2paxcetthyilheé -i [Rveidt, iZorlihPidese 18alinslodr-6 -
advant ageously prepared with pharmaceutically
a0 ephadll ¢ ipeirdslibet- 1t-Rargabd/d aak ;18 ot her acids, of
use, for exanple, in the purification or the

L_sol akiop-of e tegIPUNES @k -RrFe1d (Gl B-Hakyeid-1-
vlilethyl] piperidine-1-carboxylate;

- 2-amino-2-oxoethyl 4-[2-{1H-benzimidazol-1-
yl)ethyl]piperidine-1l-carboxylate;

- 2-aminc-2-oxoethyl 4-{2-(4-phenyl-1H-imidazol-1-
yl)ethyl]lpiperidine-1l-carboxylate.

The compounds of general formula (I) can
comprise one or more agsymmetric carbons. They can exist
in the form of enantiomers or of diasterecisomers.
These enantiomers and diastereoisomers, and their
mixtures, including the racemic mixtures, form part of
the invention.

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

These salts are advantageously prepared with

pharmaceutically acceptable acids but the salts of
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formpart of the invention. The conpounds of genera
formula (1) can exist in the formof hydrates or of 5
solvates, nanely in the form of conbinations or of
associ ations with one or nore nol ecul es of water or
wth a solvent. Such hydratgg and sol vates al so form
part of the invention. In the context of the
invention: 10 Ct-,, where t and z can take the val ues

fcft‘?f@r adi®s/, dfS dé'éderf%xo%qcatnﬂal@arirﬁ 3 Renighaldt ion
whi can have fron1t to z carbon atons, for exanple

Gl ?th %kﬂ i ung@r urfaasveoff QPrh1e &) garaqogb

at ors; to nmean a saturate
|inear or br hed, aI hat| rou for ex; |e a

é P R df&%‘& ; edpg}p B SrcRsgerat
car bon chaln of 1 to 6 carbon atons,_nore

FRE@ Ad)y cATmePHAE 1t e TR@bAE IEERSsy 1T &F
butyl, isobutyl, tert-butyl, pentyl or hexyl;

sickyledes i slamsdar Stodde  qrEnPia CoUMEEENS [Ghedr or
branched, divalent al kyl group, for exanple a
@bsbdﬂdcﬂoamemgmﬂumxmemnegenksnmﬂéquiﬂs adr wartanc lved
di val ent carbon chain of 1 to 3 carbon 19 atons, nore
Raftd @Ulsahitrd MetidtH eneiraaidyy lere sollratishyieichicene

or propyl ene;

part of the invention.

In the context of the invention:

- Ce.z, where t and z can take the values from 1
tc 7, is understood to mean a carbon chain which
can have from t tc z carbon atoms, for example C;_;
a carbon chain which can have from 1 to 3 carbon
atoms;

- alkyl is understood to mean a saturated,
linear or branched, aliphatic group; for example a
Ci.¢-alkyl group represents a linear or branched
carbon chain of 1 to 6 carbon atomg, more
particularly a methyl, ethyl, preopyl, isopropyl,
butyl, isobutyl, tert-butyl, pentyl or hexyl;

- alkylene is understood to mean a saturated,
linear or branched, divalent alkyl group, for

example a C;_3;-alkylene group represents a linear

or branched divalent carbon chain of 1 to 3 carbon



10

15

20

cycl oal kyl is understood to nmean a cyclic alkyl

group, for exanple a C3-7-cycloal kyl group 5
represents a cyclic carbon group of 3 to 7 carbon
atons, nore particularly a cyclopropyl, cyclobutyl,
cycl opentyl, cyclohexyl or cysel oheptyl; al kenylene is
understood to nean an 10 unsaturated dival ent

al i phatic group conprising 2 carbons, nore

parti cubabhy, afhosbhyheRe oyl ab2vabkwayheenes ethylene,
understood to nean a -C-=C group; - alkoxy is

understgggeﬁgxgg?gg?ggéobgLgﬁbpy§eggoup conprising a

sat ur at ed, ranc al't phatic chain; -

t hi oal kyl i s _understoqd.to an_an -.S;al kyl r .
conpri si ng acggﬂﬁFi%g ,1ﬁiﬁg§Fr8 Brakendgan %I?gﬁgﬁfc
chain; 20 - _fluoroal kyl is understood to an, an al kyl
group, 8REYSr IKEME i &FoGEATRLEME 6¥”Wﬁwgﬁ%ﬁg5¥ §§Qﬁp
substituted by a fluorine atom - fluoroal koxy is

under st gepresemssn 2anYsLEGx Far§epuprovie Odr 3nbPe 7 carbon

hydr ogen atons of which have 20 been substituted by a
fl uori naetatnsy mbreopethiicalkylyi s oydécpropslto mean a

cyclobutyl, cyclopentyl, cyclohexyl or
cyclicheptyl;

- alkenylene is understood to mean an
unsaturated divalent aliphatic group comprising 2
carbons, more particularly an ethylene;

- C,-alkynylene is understood tc mean a -C=C-
group;

- alkoxy is understood to mean an -O-alkyl
group comprising a saturated, linear or branched,
aliphatic chain;

- thicalkyl is understood to mean an -S-alkyl
group comprising a saturated, linear or branched,
aliphatic chain;

- fluorcalkyl is understood to mean an alkyl
group, one or more hydrogen atoms of which have
been substituted by a fluorine atom;

- fluorcalkoxy is understood to mean an alkoxy

group, one or more hydrogen atoms of which have
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t hi oal kyl group, one or nore hydrogen atons of which
have been substituted by a fluorine atom 5 hal ogen
atomis understood to nean a fluorine, a chlorine, a
brom ne or an iodine. The conpounds of the invention
can be prepared according t@ the nethod illustrated
by the following schene. 10 Schene n( --HJ[A] 4-(')M
PR ORROR 0O O0ORINRKNH RL[ApR)MO (1V)

The comReurd®«afidfted ert iRddamdedurgpar ed by
reacting an am ne of general forrmula (I1), 15 in

whi ch R, A7 RodhidBidid N Liddsdefod nef rdart he 21
general formula (I1), wth a carbonate of genera

thicalkyl group, one or more hydrogen atoms of
which have been substituted by a fluorine atom;
- halogen atom is understood to mean a

fluorine, a chlorine, a bromine or an iodine.

The compounds of the invention can be
prepared according to the method illustrated by the

following scheme.

Scheme

q)\N,H
R, !
~ [A]p Rz ()m

(n
T
O/U\O)WOR (1
o)
0O R,
n )“N)LD/[\WOR R,NH,
R, ,L(’) 5 — (1
AL, g, '
(V)

The compounds of the invention can be

prepared by reacting an amine of general formula (II),

in which Ri, A, Rz, p, m and n are as defined in the
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formula (I111), in which Z represents a hydrogen atom
or anitro group, R3 is as defined in the genera
formula (1) and R represents a nethyl or ethyl group,
in a5 solvent, such as toluene, dichloroethane,
acetonitrile or a mxture ofs1hese solvents, at a
tenperature of between OOC and 800C. The

car banat e-esters of general fornmula (1V) thus

obyah8edl arsraubsequent | ¥i ANy ks £Honk Oe CORPYENE S DF
general formula (1) by am nolysis using 10 an am ne of

gepgt 1%0(59# Rf H%hh@HGZE 5ﬁré§eﬂ§s Qeﬁyafggéﬂ &BSm or

genera or mu e amnolysis reaction Ccan

d | h h
2?‘%2%%?1‘8 “%réﬁ% Fir o ShEL il e e, fgemate

? tetr drofuran. 15 The co ounds OL general

fo Hn%m? 1}( 5?Pmﬁnt$navm¢*ehy , OF eprB¥en §°‘épgrbﬁp of
aryl -aryl, yl - heteroaryl, het er oar -aryl or

he%@#%@@?l-ﬁ@@hr@%r?@lu¢¥%e dhph dpsee a@?ep@@@ﬁO%ytrlle

reaction of the correspondi ng conpounds of genera

f ook amixfuoe ¢f Whedeforlwhnch, Retis sebseratued df

a chlorine, bromne or iodine atomor by a triflate

grieeipwe en t hec posd t 3 onc . whies eck Hieakdt gf espehasof ogbeeral

i ntroduced with an aryl- or heteroaryl boronic acid

defdMabiye(BeLofidhd ol ©aihed SHZI KhbsEGEEMOy converted
conditions (Chem Rev., 1995, 95, 2457 22 2483) or

Wi éghﬁgﬂﬁdsoéfr@%ﬁ%fgqyféfﬁéigykf}a@yagﬁlnoly81s using
an amine of general formula R;NH,, where R, is as
defined in the general formula (I}. The aminolysis
reaction can be carried out in a solvent, such as
methancl or ethanol, or a mixture of solvents, such as
methanol and tetrahydrofuran.

The compounds of general formula (I) oxr (IV)
in which R; represents a group of aryl-aryl, aryl-
heterocaryl, heterocaryl-aryl or heterocaryl-heteroaryl
type can also be prepared by reaction of the
corresponding compounds of general formula (I) or (IV)
for which Rs; is substituted by a chlorine, bromine or
iodine atom or by a triflate group in the position
where the R; group has to be introduced with an aryl- or
heterocarylboronic acid derivative according to the

Suziki reaction conditions (Chem. Rev., 1995, 95, 2457-
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derivative according to the Stille reaction conditions
(Angew. Chem Int. Ed., 1986, 25, 504-524). The
carbonates of general fornmula (111) can 5 be prepared
according to any nethod described in the Iliterature,
for exanple by reaction of ap al cohol of genera
formul a HOCHR3COOR, where R represents a nethyl or

et hyl group, wi th phenyl or 4-nitrophenyl chloro-
bapnat e Wikthe apy egence af natkaseryiteh aakyl@tannane
triethylam ne or diisopropylethylam ne. The conpounds

?ErQ%%%E§E oA ngl kb apd %&%11@”&@%%tgeng%ﬁﬁﬁﬁhlons

ormul a RANH2, when~their nethod of preparat|on i's

gesc hggp,l%re e |%II&5 a%%h %?Ig.or are

Pt RES i BSFat dre “or 84n ~be repar ed
accordlng t varl s nmet hods descrlb n
literatureT nﬁﬁeﬁ ﬁ%f@@ﬁe§ﬁﬁlI§5“Wﬁatﬁ§1§9tcan

The conpounds of eneral formula_ (1V) in which Rl, A
Re, PRePasednPEFPTA 180 toS 28T TEREQS ﬁ16t9ﬁ€lb§énéﬁ?a|the
fornula (I') and R represents a nethyl or ethyl
dricepasngenoielr axémplso byormagadonofft ke ﬁﬁ@@mloﬁf
They are of use as synthetic internediates in the
peapatat fefrmaf at HOCEEAPOORJSWhérgeRerabrésenubaa (hythyl

The exanples which will followillustrate the
@&ea@hﬂl ?[E‘O&b,awfiQW ?@@B@Qndﬁr af-ntikecoheantli ehlothese
exanples are not mting and only illustrate the

formate in the presence of a base, such as
triethylamine or diisopropylethylamine.

The compounds of general formula (II} and the
amines of general formula R.NH;, when their method of
preparation is not described, are commercially
available or are described in the literature or can be
prepared according to various methods described in the
literature or known to a person skilled in the art.

The compoundg of general formula (IV) in
which Ry, A, Rz, Rz, p, m and n are as defined in the
general formula (I) and R represents a methyl or ethyl
group are novel and also form part of the invention.
They are of use as synthetic intermediates in the
preparation of the compounds of general formula (I).

The examples which will follow illustrate the

preparation of a few compounds of the invention. These
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i nvention. The m croanal yses, the IR and NVR spectra
and/ or the LCG-Ms (Liquid Chromatography coupled to
Mass Spectroscopy) confirmthe structures and the
purities 5 of the conpounds obtained. Mp. (0OC)
represents the nelting point,kn degrees Celsius. The
nunbers shown in brackets in the titles of the
exanpl es correspond to those in the ist colum in the

1 %xtaﬁ'?:%g shelwn Fhe i WIRAGH RN Grat g MRS resed the

name conpounds in thé foll ow ng exanpl es. For

eé%'{rr%h 1 0" Trkn %1%'):@)'3 lyf_%rsgug_'hea H%{Ciaﬁ%i %\MR‘P%p sctra

not'at on was observed:

6 5. Exanple_l onpaund 14
S ROy A7 5 LGy SRR BRI SORRASS, £ Mass
yl ) pi peridine-|-carboxylate O H)NIlk 0)~" CH3 CIN O
26PRCEXrPscPpy.) DCRBCRyTR AR SAUGTRIIRA SHD ISRy PP eS
24

of the compounds obtained.

M.p. (°C) represents the melting point in degrees
Celsius.
The numbers shown in brackets in the titles of the
examples correspond to those in the 1st column in the
table below.

The IUPAC nomenclature was used to name the
compounds in the following examples. For example, for
the biphenyl group, the following notation was

observed:

Example 1 (compound No. 14)
2- (Methylamino) -2-oxoethyl 4-{(4-phenyl-1H-imidazol-1-

vl)piperidine-1-carboxylate

o
/OIJ\O/\H/N‘CH:;
0
< N
O

1.1. 1,1-Dimethylethyl 4-[(methylsulphonyl)oxyl]-
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pi peridine-i-carboxylate 1.4 m (17.9 mol) of

nmet hanesul phonyl chl oride are added dropw se with
stirring to a solution, cooled with an ice bath, of
3.0 g (14.9 mmol ) 5 of 1, 1-di nethyl et hyl

4- hydr oxypi peri di ne-1-carboxyl ate and of 2.2 m (17.9
mol ) of triethylamne in 60 m of dichloronethane.
Stirring is continued at O C for one hour and then at

ety Lmeral W e fiaf: 4 hours. The reaction mxture
TS Ta | ljitle Wi tcﬁd 16’8(){%1 oef 10 di chl oronet hane and is
washed successi vel idh 1 M. _of ,an odi um
hydr ogenca éh&ﬁe é%#{ﬁi ré¥xmqg1Wft%%ﬂ%ﬁﬁggﬁ§h1queous
anmoni um chl oride soJution and then , with a saturated
SHICBS % G AR SRP G PHi T 5D a & phase

is dried over sodium sul phate and 15 evaporated to
doindson Treales) aidh a5 dissedadit] WI 3% & atléa § mal)
a 50/ 50 m xture of cycl ohexane and of diethyl ether
tod [r,adudens b 1g tdfy Ip rdodyctr dxypipe rfighime -0f - canilsixtyl ate
solid. 20 1.2. 1,1-D nethyl et hyl

4ri@gtheny n1H-(1m.daz@lo1)- W) triethylamine in 60 ml of
pi peri di ne-i-carboxylate A solution of 4.0 g (27.9

AR onfdhely| sdifdag0lie idbrAd diled®Pfat 0°C for one

N, N-di net hyl formam de i s added dropwi se to a
%ﬂd)'héénga de%%E”E%ﬁ?% the ¥or23 Hbuksd The
.9 mmol) of sodi um hydri 60% suspension I n
reaction mixture is diluted with 100 ml of
dichloromethane and is washed successively with 100 ml
of an aqueous sodium hydrogencarbonate solution, with a
saturated agueocus ammonium chloride solution and then
with a saturated aqueous sodium chloride solution. The
organic phage is dried over sodium sulphate and
evaporated to dryness. The residue is subsequently
triturated from a 50/50 mixture of cyclchexane and of

diethyl ether to produce 3.7 g of product in the form

of a white solid.

1.2. 1,1-Dimethylethyl 4-{4-phenyl-1H-imidazol-1-y1)-
piperidine-1l-carboxylate

A solution of 4.0 g {27.9 mmol) of 4-phenyl-
imidazole in 40 ml of N,N-dimethylformamide is added

dropwise to a suspension, cooled with an ice bath, of
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oil) in 30 M of N Ndinethylformam de. The m xture is
subsequently stirred at anbi ent tenperature for one
hour, is then cooled to OOC and 2.6 g (9.3 mml) of 5
1, 1- di et hyl et hyl

4-[ (et hyl sul phonyl ) oxyl pi pesidi ne-1- carboxyl ate,
obtained in stage 1.1., in solution in 20 m of

N, N- di net hyl f or mam de, are added dropw se. The

rfaftéoﬂzﬁ1§tH&815So§UQé&9HﬁnhyMr98@t¢do@tsﬁ@@éh&@anLn

hours I's cool ed to anbi ent " tenperature and 10

di} h_15 t

ace ate épaiaglon ‘ %?ﬁ?%ggfé§§%§%|eghgu?¥§ﬁﬁr6 3°
aqueous e is.extrac f eth
ag%?%?%u iyo?béﬁFEdpﬁgsé é?gtmgéﬂgarﬁgFﬁe : rtoﬁes

100 ml of water and then with 100_m_ of a saturaged 15
alpebusisoEnem eaPbrAdECsBP Gt PBA. 2TRey 4Pe3dFMed’ o9ér
sodi um sul phate and evaporated to dryness. The residue

i §, pudifeedybytofit ofral dgebbhiysohpbenitogel pipptidbne-1-
being carried out with a 98/2 m xture of

deshboxphrt banebaatnefl tmat baagk, 1t 0. pr doduselltoyg o

20 product in the formof a yellowoil. 1.3.

42 6 4mPhenyh; NHai k€ 0Eotmihl Rk peatdi Bed8d6dFbpyI6e3 The
mmol ) of trifluoroacetic acid are added dropwi se to a

SP&%%E??n ﬁ?ﬁ%ﬁg%“%ghsﬂ sb&ﬁeﬁ@lybﬁégteafa@ Bo9c( 8085
43 (s ?Snyit'EE'QEQ?éS""X%%EéH@rLQ&BSrLtﬁéébQﬁM'ate
diluted with 150 ml of water and 150 ml of ethyl
acetate. Separation by settling is carried out and the
aqueous phase is extracted twice with 100 ml of ethyl
acetate. The organic phases are washed with two times
100 ml of water and then with 100 ml of a saturated
aqueous sodium chloride solution. They are dried over
sodium sulphate and evaporated to dryness. The residue
is purified by chromatography on silica gel, elution
being carried out with a 98/2 mixture of

dichloromethane and of methanol, to produce 1.0 g of

product in the form of a yellow oil.

1.3. 4-(4-Phenyl-1H-imidazol-1-yl)piperidine
5.6 ml (76.3 mmol) of trifluorocacetic acid

are added dropwise to a solution, cooled with an ice
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obtained in stage 1.2., in 60 m of dichloronethane.
The m xture is subsequently stirred at anbient 5
tenperature for one hour and is evaporated to dryness.
The residue is taken up in 25 mM of water, and 2 nml of
a 30% aqueous sodi um hydroxige sol ution are added. The
m xture is stirred for 30 mnutes and is then
extracted four tines with 80 nml of dichl oronethane.

The1or ggwi €. dQ phases ﬁﬁ@lﬁt@@eg,@rmimewr@@hdw

ith a
saturated aqueous sodium chloride solution, dried

o e P a0 P e & Lt

used as is.in the follown tage. .15, 1.4,

P R St 11 4 £ DRI 1T dEpthane.

yl ) pi peridi ne-1-carboxylate A solution of 1,0 g (4.4
MRS )igFtueg 4Ls HEPRAIYSRE 1 Blzorced \3Y PRI ne,
prepared according 20 to stage 1.3., and of 1.18 ¢
(Enpewrasiyrofic e Hphesidxie abrstdtsd | tr clrnress .
(J. Med. Chem, 1999, 42, 277-290) in 50 m of
tTelarss idud et ethladn 6HCGn @frmil ght . waltteer M addirz mls of
subsequent|ly evaporated to dryness and the residue is

takare Winidold g8daim elyitoxdide aasthad ok Staddedf The
water. Separation by settling is carried out and the
ueQUS Phask i SreXtfACt R Mdltes and is then extracted
four times with 80 ml of dichloromethane. The organic
phases are subsgequently washed with a saturated agqueous
godium chloride solution, dried over sodium sulphate
and evaporated to dryness to produce 0.7 g of product

in the form of a yellow 0il used as is in the following

stage.

1.4. 2-{(Bthyloxy)-2-oxoethyl 4-(4-phenyl-l1H-imidazol-1-
vl)piperidine-1-carboxylate

A golution of 1.0 g (4.4 mmol) of 4-(4-
phenyl-1H-imidazol-1-yl)piperidine, prepared according
to stage 1.3., and of 1.18 g (5.2 mmol) of ethyl
[ (phenyloxycarbonyl)oxy]acetate (J. Med. Chem., 1999,
42, 277-290) in 50 ml of toluene is heated at 60°C
overnight. The mixture is subsequently evaporated to

dryness and the residue is taken up in 80 ml of ethyl
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three times 80 ml of ethyl acetate. The organi c phases
are subsequently washed with 80 m of a saturated 5
aqueous sodium chl oride solution. They are dried over
sodi um sul phate and evaporated to dryness. The residue
is purified by chromatography on silica gel, elution
being carried out with a 98/2 m xture of

di chl oromet hane and of nethanol, to produce 0.35 g of

]&eﬂfé?fjé'cénd 18(55 mE-d Mafdwd am QEﬁa@at@i&?t |settlln§i[
4- (4- phenyl - I m dazol -i-yl) pi peridine- carbox ate

4ca(31£5f" enyll%s %ﬁ)lgl—%ﬁgzo@ %]) pi pen%(r%?%car oxy ate

ntg{ ai ned | n stqﬂgmej( ?frwﬁl')tf}} Slo?'cgg’%ﬁv%eg| L OCH:%&mc phases

nethylan1ne in tetrahydrofuran are added. Adteriﬁﬁn
R SHSIHARIMY ERRIGITHE 80 iUk tHerd 53R SR ! )

20 of a 2M sol ution of nethylam ne in tetrahydrofuran

i ssTueplte os ahidim eclctdoirde ssalutbiem. tThawlarsl C}é"cﬂeed RVEn
additional 6 hours. The m xture is evaporated to

drodiess sulbldrtee rasi deeaparaied fiediynady orfEtogregpidue
on silica gel, elution being carried out with a 98/2

28 guene 94d 30y W Ao b PR ghyiot WEL 0fa gel, elution

di chl oromet hane and of nmethanol. Trituration is

SUPSRAUENt ) Yo £aETH &6k QU5 Jémn%@&m’é &t her to
produce 0.20 g of product in

dichloromethane and of methanol, to produce 0.35 g of

product.

1.5. 2-(Methylamino) -2-oxoethyl 4-(4-phenyl-1H-
imidazol-1-yl)piperidine-1l-carboxylate

0.35 g (0.98 mmol) of 2- (ethyloxy)-2-oxoethyl
4- {4-phenyl-1H-imidazol-1-yl)piperidine-1l-carboxylate,
obtained in stage 1.4., is dissolved in 7 ml of
methanol. 1.5 ml (3 mmol) of a 2M solution of
methylamine in tetrahydrofuran are added. After 16
hours at ambient temperature, a further 1 ml (2 mmol)
cf a 2M solution of methylamine in tetrahydrcfuran is
added and reaction is allowed to take place for an
additional 6 hours. The mixture is evaporated to
dryness and the residue is purified by chromatography

on silica gel, elution being carried out with a 9g8/2



formof a white solid. 5 Melting point (OC): 192-194
LC-M5 : MrH = 343 |H NWR (CDC13) 8 (PPM : 7.75 (d,
2H), 7.60 (s, 1H), 7.40 (m 2H), 7.25 (m 2H), 6.05
(broad s, IH), 4.65 (s, 2H), 4.35 (m 2H), 4.15 (m
IH, 3.05 (m 2H), 2.90 10 (dzg3H), 2.20 (m 2H)
2.05-1.85 (m 2H). Exanple 2 (conmpound No. 32)

2- ( Met hyl am no) - 2- oxoet hyl

4 £ﬂe§r9ﬁp@he§x/h énﬁy§5¢5ym1ﬂtﬁ9éldEn§1bh¢atbm&yhahE and
15 Br 1) OH 2. 1.

éEtHXLRéM$12 Qéx Q¥E én(# béﬁﬂ@@gﬁ@ﬁ&iy rarried out

roxyp|per|d|ne -car oxy xture of 2.24 ¢
nmol th ( hen car.bgpyl) oxy e.an
gEOE gigtﬁﬁg ?ggeL g {%&26°90 g 8 L?SEE@E iANfhe
%4 br onophenyl ) - 4- glper|d|nol in solution in 40 n
OFpl Bénd WElhBaf@4+&t 500C for 20 hours. The
solutlon i's evaporated to dryness on a water bath
5 unMetltirdupednko (°gr ess8Fel®An oil is obtained and is
used directly in the follow ng stage. 2.2.
2- (eMAYL aMirHO}- 24B8x0et hyl 4- (4-br onophenyl ) - 4-
H NMR (CDCls) & (ppm) : 7.75 (d, 2H}, 7.60 (s, 1H),
7.40 {(m, 2H), 7.25 (m, 2H), 6.05 (broad s, 1H), 4.65
(s, 2H), 4.35 (m, 2H), 4.15 (m, 1H), 3.05 (m, 2H), 2.90

10 (d, 3H), 2.20 (m, 2H), 2.05-1.85 (m, 2H).

Example 2 {compound No. 32)
2- (Methylamino) -2-oxcethyl 4-(4-bromophenyl) -4-hydroxy-
piperidine-1l-carboxylate
o W
N’ﬂ‘o"\n’N‘CH3
o

OH
Br

15
2.1. 2-(Ethyloxy) -2-oxyethyl 4-(4-bromophenyl)-4-
hydroxypiperidine-1-carboxylate
A mixture of 2.24 g (10 mmol) of ethyl
[ (phenyloxycarbonyl)oxylacetate and 2.56 g (10 mmol) of

20 4- (4-bromophenyl)-4-piperidinol in solution in 40 ml of

toluene iz heated at 50°C for 20 hours. The scolution is

evaporated to dryness on a water bath under reduced
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5 hydroxypi peri di ne-I-carboxyl ate The

2- (et hyl oxy) - 2- oxyet hyl 4-(4-

br onophenyl ) - 4- hydr oxypi peri di ne-| - car boxyl at e
obtained in stage 2.1. is stirred for 3 hours in a
33% sol ution of nethylam ne,gn nmethanol. The sol ution
is 10 concentrated on a water bath under reduced
pressure The residue is purified by chromatography

rééEhEQ ﬂﬁ'01f'yg'95t9§h@s sanriedyueul wiibeetbykn

etate. 6 g of product are obtained in the form of

h [ l'idif 15 Melt t
(%E%"; %%%Wé'rﬁna?:é%%”a VHZ 371 1 AVR (d6.DVB) 6 |

(ppm 7.55 (broad s, 1FD , 7.50 (d, 2H), 7.40 (d,

2H), 5.20 (s, 1H), 4.40 (s, 2H), 3.80 (n] 2H), 3.20

(m 2H), 2.60 (d, 3H), 1.90-1.50 & . 20, Exa Ie 3
(2efpodndMabhydaminol Net AFPEEINS) ziéxéépﬁyphenyl

4- (31, 41-di chl or obi phenyl - 4-
yh¥yd#deohydipgypdpeer ti-rnerborgidbgyl ate 30 0 H N
0--,,~-N-CH3 g"9 OH C1

The 2-(ethyloxy)-2-oxyethyl 4-(4-

bromophenyl) -4-hydroxypiperidine-1-carboxylate obtained
in stage 2.1. is stirred for 3 hours in a 33% solution
of methylamine in methanol. The solution is
concentrated on a water bath under reduced pressure.
The residue is purified by chromatography on silica
gel, elution being carried out with ethyl acetate.

2.6 g of product are obtained in the form of an oil
which gradually sclidifies.

Melting point (°C): 57-60

LC-MS : M+H = 371

'H NMR (d¢-DMSO) & (ppm) : 7.55 (broad s, 1H), 7.50 (4,
2H), 7.40 (4, 2H), 5.20 (s, 1H), 4.40 (s, 2H), 3.80 (m,

2H), 3.20 (m, 2H), 2.60 (d, 3H), 1.90-1.50 (m, 4H).

Example 3 (compound No. 40)
2- (Methylamino) -2-oxoethyl 4-(3’,4’-dichlorobiphenyl-4-

vl) -4-hydroxypiperidine-l-carboxylate
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0.1 9 (0.27 mmol ) of 2-(nethylam no)-2- oxoet hyl

4- (4- bronophenyl ) - 4- hydr oxypi peri di ne-| - car boxyl at e,
obt ai ned according to Exanple 2, 0.077 g 5 (0.4 mmol)
of 3, 4-dichl orophenyl boronic acid, 10 ng of
tetrakls(trlphenylphosphlneF@alladlun(C» 2 m of 2M
aqueous sodi um carbonate solution, 0.5 m of ethano
and 4 m of toluene degassed beforehand with nitrogen
are mxed. The mixture is heateggat 80@C with stirring
10 for 20 hours. It is filteredJunder Rot conditions

t hrough a hydrophobi c cartri’dg¢, © n3i’ngCHs carri ed
out wth tetrahydrofura HF) and evaporation to
dryness is carried o fogi residue is purified by
LC-MS chromat ogr.apiy a silica phase, elution being
a cycl ohexane/ et hyl

acet at e/ net hangl” gfadi ent, to produce 0.069 g of
crystalline producg; Melting point (OC) 156-15B LC M5
: MrH = 438 1H NWVR (d6 - DVSO 5 (ppm : 7. 9 5 (s,

SRR EG: 4@“"(272%1%00(;“& At 29
ég%ﬁﬁ%@ 4 (é€n3’6ﬂ5> Y&g; 2%§droxyp1perl QQ@_

'Zg:lafgwbt h%.lﬁgrg,?o) o g{%%g:ag:}gordl(n%a thot %x%m{ol et hylo) 0'757 g

(0.4 mmol) of 3,4-dichlorophenylboronic acid, 10 mg of

tetrakis(triphenylphosphine)palladium(o), 2 ml of 2M
aquecus sodium carbonate solution, 0.5 ml of ethanol
and 4 ml of toluene degassed beforehand with nitrogen
are mixed. The mixture is heated at 80°C with stirring
for 20 hours. It is filtered under hot conditions
through a hydrophobic cartridge, rinsing is carried out
with tetrahydrofuran (THF) and evaporation to dryness
is carried out. The residue is purified by LC-MS
chromatography on a silica phase, elution being carried
out with a cyclohexane/ethyl acetate/methanol gradient,
to produce 0.069 g of crystalline product.

Melting point (°C)} : 156-158

LC-MS : M+H = 438

'H NMR (d¢-DMSO) & (ppm): 7.95 (=, 1H), 7.80 (m, 1H),
7.70 (m, 4H), 7.60 (m, 2H), 5.20 (s, 1H), 4.45 (s, 2H),

4.00 (m, 2H), 3.25 (m, 2H), 2.60 {(d, 3H), 1.95 {(m, 2H),



OH N'J~Oy CH3 0 4.1. 1, 1-D nethyl ethyl

4- (napht h- 2-yl net hyl ) pi peri di ne- 1-carboxylate 10 B.0
m of a 0.5N solution (4 mml) of 9-bora-

hi cycl o[ 3. 3. 1] nonane in tetrahydrofuran are added
under an argon atnosphere tozf@ solution of 0.789 g (4
mmol ) of 1, 1-di nethyl ethyl 4-nethylidenepiperidine-|-
carboxyl ate (Tetrahedron Letters, 1996, 37(30), 5233
1515284 mi nagplution in 5 m of tetrahydrofuran. The

-m xture is heated at reflux for 3 hours. It is cooled

10

15

20

to anbient tenperature and 0.787 g (3,8 mml) of 2-

br ononapht hal ene in solution in 9 m of

N, N- di net hyl f or nani de, ..0. 8 g (6.0 nmol) of potassium
20E%3?§§ﬁa¥e<Fﬂm88FH§i§R-i%31 nl of water and 0.16 g
(0.20 mol ) of the [1,1'-

bi & &Mﬁﬁ%ﬁiﬁ{}h’agbh?ﬁafPsFPB&eﬁé]‘BFBHFBrapHFF‘SBPHH M) -
di chl oronet hane conpl ex are added. The m xture is 32
hepipdridinef Lugasbexyilghe. The reaction mixture is

diluted with 150 m of ethyl acetate and 50 m of
wat er. The organic phase is sepaPated bj settling and

is washed with 25 ni N6 Mith 25 nl of a
TR s@luté'ﬂm. It is

5 saturated agueaod

dri ed 6@

4.1. 1,1-Dimethylethyl 4- (naphth-2-ylmethyl)piperidine-
l-carboxylate

8.0 ml of a 0.5N solution (4 mmol) of 9-bora-
bicyeclo[3.3.1]lnonane in tetrahydrofuran are added under
an argon atmosphere to a solution of 0.789 g (4 mmol)
of 1,1-dimethylethyl 4-methylidenepiperidine-1i-
carboxylate (Tetrahedron Letters, 1996, 37(30), 5233~
5234) in solution in 5 ml of tetrahydrofuran. The
mixture is heated at reflux for 3 hours. It is cooled
to ambient temperature and 0.787 g (3,8 mmol) of 2-
bromonaphthalene in solution in 9 ml of
N, N-dimethylformamide, 0.829 g (6.0 mmol) of potassium
carbonate in solution in 1 ml of water and 0.16 g
(0.20 mmol) of the [1,1'-

bis (diphenylphosphino) ferrocene]ldichloropalladium(II) -

dichloromethane complex are added. The mixture is
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over magnesi um sul phate and evapor ated under vacuum

The residue is purified by chromatography on silica

gel, elution being carried out with a 99/1 then 95/5

and 90/ 10 m xture of cycl ohexane and of ethyl acetate,
10 to produce 0.79 g of produgy in the formof a

colourl ess viscous |liquid. 4.2.

4- (Napht h- 2-yl nmet hyl ) pi peridine 0.79 g (2.43 nmol) of

1, ﬂegtgﬁtQ¥|§ Ethlévernlght The reaction mixture is

4- (napht h- 2- yl net hyl )plperldlne | - car boxyl at e,

obta n t S [ 0 f
dlCﬁ#%?%ﬁE Eg§e§§8 l 2% E?Egin%QFEQ ?ngFgLP2a8£t|c
acid are adde The ure.is_stirr
teWﬁaﬁstquefarggnﬁsuPEaSFtlﬁsssesﬁ%fsée%yu§§EE95“9 and
reduced 20 pressure, then 4 m of % 2-dichlo Sghage £
arésaﬂaéﬁeﬁnﬂlchESHW%tBﬁewﬁ§eggﬁp EbﬁBoWéF THe ©+ @
residue is taken up in a mxture of 50 m of , ,
di shturetethameeand spdismnthapradeospaytiéss $6dianfried
hydr oxi de solution. The organic phase is separated by
sebtrkrngagndsthe aglphase3d8ndphasporstedt nacesdveaiom.
with 25 ml of dichloronethane. The organic phases are

waghedrutt hudSiBl pakidisat biyatRdomagueerphgodnusilica
chlorlde solution, then dried over sodium sul phate

ang.eyapenated | BRYRE KAEUUBH! GuBr QYEEEa598,/52:8eal 95/5

product in the fornrof an orange oil used as is in

thgn Obb?Tbn%liEagg of cyclohexane and of ethyl acetate,
to produce 0.79 g of product in the form of a

colourless viscous liguid.

4.2. 4-(Naphth-2-ylmethyl)piperidine

0.79 g (2.43 mmol) of 1,1-dimethylethyl
4- (naphth-2-ylmethyl)piperidine-1-carboxylate, obtained
in stage 4.1., is dissolved in 10 ml of
dichloromethane, and 2 ml (25 mmol) of trifluorocacetic
acid are added. The mixture is stirred at ambient
temperature for 3 hours. It is evaporated under reduced
pressure, then 4 ml of 1,2-dichloroethane are added and
the mixture is again evaporated. The residue is taken
up in a mixture of 50 ml of dichloromethane and of

15 ml of a 10% agqueous sodium hydroxide solution. The

organic phase is separated by settling and the agueous
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4.3. 2-(Ethoxy)-2-oxoethyl 4-(naphth-2-ylnethyl)-

pi peri di ne-1-carboxylate 10 A m xture of 0.52 g (2.3
nmol ) of 4-(naphth- 2-ylnethyl)piperidine, obtained in
stage 4.2., and of 0.69 g (3.11 muol) of ethyl

[ (phenyl oxycar bonyl ) oxy] acetake in 10 ml of toluene
and 5 nml of acetonitrile is heated at 600C overni ght.
The 15 m xture is evaporated under vacuum The

Laue ;is punified By icly quriogsapy o didilerogelthane.
%ﬁ%%nlgeﬁﬁg aEarried]but with a 90110 then 85/ 15 and

80/ 20 m xture_.af cycloh I A uded
prEFuEEIFBE &ha&e%raggeu%a#%ﬁe?ﬁg%rlﬁ Ic?)%i aﬁccﬁ ourless

viscous liquid. 20 4.4 2-(Methyl am.ng) -Z-.qxpefhyl
413@\1@@%@%%%&15)@% p‘ﬁéﬁl\@ﬂ?éﬂ T@ae%c%%yﬁ%?fe 0.54 g
(1.52 mmol ) of 2-(ethoxy)-2-oxoet hy £ rovide
A-sladdphnt [sudoyiars AR EaQrRLRe 1L FBAAUE tC P
obtained 34 in stage 4.3., is dissolved in 3 m of

et Isana} ofandrodial (16 themfisiym if £1PMBIGR iYnt gised as
nmet hylam ne in tetrahydrofuran are added. Reaction is
aliowed e tfaked ovlmcestams ni ght at  ambi ent

tenperature, then 1.5 g of 5 silica are added and the

m xture is evaporated. The residue is purified by
chromat ography on silica gel, elution being carried

out Wi th a.98.8/L 5 aubdiien £7(Rphth-2-ylmethyl) -

piperidine-1l-carboxylate

r
e

A mixture of 0.52 g (2.3 mmol) of 4-(naphth-
2-ylmethyl)piperidine, obtained in stage 4.2., and of
0.69 g (3.11 mmol) of ethyl
[ (phenyloxycarbonyl)oxy] acetate in 10 ml of toluene and
5 ml of acetonitrile is heated at 60°C overnight. The
mixture is evaporated under vacuum. The residue 1is
purified by chromatography on silica gel, elution being
carried out with a 90/10 then 85/15 and 80/20 mixture
of cyclohexane and of ethyl acetate, to produce 0.56 g

of product in the form of a colourless viscous liquid.

4.4. 2-(Methylamino) -2-oxoethyl 4- (naphth-2-ylmethyl) -
piperidine-1-carboxylate
0.54 g (1.52 mmol) of 2- {ethoxy) -2-oxoethyl

4-(naphth-z-ylmethyl)piperidine—1—carboxylate, obtained
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m xture of dichloronethane and of nethanol. The
product is subsequently recrystallized froma m xture
of ethyl 10 acetate and of diisopropyl ether to
produce 0.43 g of product in the formof a white
solid. Melting point (OC): 150-152 LC-M5: MrH 341 1
HNI\/R(CDC13)8(pprr)7.80(m 3 H , 7. 60 (s,
,15745(m2H) 7.30 (d, 1H, 6.10 (m 1H),

41@%&%_3 4 1% {dBoRHd 12n835 rﬁp,oﬁhaet@aﬁézz e st
10-10m3 .35-1.15 (m 2H).

?((":Hgt(ﬁw aﬁncfgg h?“glx%gl\l’lllégfu@lon of methylamine in
B):l'é %‘bﬁ‘} %‘?naely )%%bxﬁ%ﬁ%tl% &5 aNyE gpl\Fake

CH3 O 35 5.1. tert-Buty

YR mATH p?é?lfd‘i‘l??eﬁrllt dERTREEA MRS 7Ry Y4B of
mrol ) of 1,1,1-tris(acetyl oxy)-

1541l i yaire-addeh el duox ohi @) im ey (st adhs tTHE 5
reagent) are added portionw se to a solution, cooled
tes{dAe f BOU Bd 132 crﬁmin)amg:ta@shymnyd;imcéi-gel,
hydr oxyet hyl ) pi peri di ne-1-carboxylate in 150 m of

i 16 S0 M erariiedii oding t15 Stog red 8 Amdinn 97/3

tenperature for 2 hours, then 150 m of a 10% aqueous
mixture of dichloromethane and of methanol. The product
is subsequently recrystallized from a mixture of ethyl
acetate and of diisopreopyl ether to produce 0.43 g of
product in the form of a white solid.

Melting peoint (°C): 150-152

LC-MS : M+H 341

y NMR (CDCl:) & (ppm) : 7.80 (m, 3H), 7.60 (s, 1H),
7.45 (m, 2H), 7.30 (4, 1H), 6.10 (m, 1H), 4.60 (s, 2H),

4.15 (m, 2H), 2.85 (4, 3H), 2.85-2.75 (m+d, 4H), 1.90-

1.70 (m, 3H), 1.35-1.15 (m, 2H).
Example 5 (compound No. 107}

2~ (Methylamino) -2-oxoethyl 4-[3-(4-chlorophenyl)prop-2-

yn-l-yllpiperidine-1-carboxylate

Cl ji H
N.
Q\/O oy




10

15

20

10 sodi um t hi osul phate (Na2S203) solution are added
and stirring is continued for an additional 30

m nutes. The organic phase is separated by settling,
washed with a saturated aqueous sodi um carbonate
solution, dried over sodiumggul phate and evapor at ed
to dryness to produce 15 30.1 g (132 mmol ) of product
in the formof a colourless oil used as is in the
follow ng stage. 5.2. tert-Butyl

4- (3, 3-di bronmoprop-2-en-1- yl)piperidine-I-carboxyl ate

2 7.6 . (531 ), of tri and . Lhen
ngé'gqugf%%%ﬁ%n%%(%ﬁﬁ%gﬁ?gﬁﬁggggﬁggggﬁ e%ﬁ%a ylate
added to a solution, cooled.to _-20QC. of .139.4 53
mol ) of trifthényd pHESpATIR )iﬁﬁ4ﬁ0%m1{%rﬁﬁﬁqﬁﬁﬁgﬁexf5_
Stirring is continued at -200C for 15 m nutes and then
36 , la dsdvidricon e ezt agloppdr 3midiE) -eme dlesitiartin

4- (2- oxoet hyl)pi peridine-1-carboxylate, prepared in
straggent.)l.are 2@ morsficroligendd @ afdediosti qaadgd to
is continued at anbient tenperature for 3 hours. 300

moeaf, idizet.kyly ety i )addedenthedusylli d-f(@-nmed is
filtered off and the filtrate is evaporated. The

F 88ic@UR et hyRYKifldd dinechronpteahapie am it ea gd |

elution"being carried out with dichloronethane, to

prdl‘}]%‘fﬁ% : e@h%é{e8.5 TPk 50h Y QUG iivFdd @ f YiBieind

yellTowoil. 1
temperature for 2 hours, then 150 ml of a 10% aqueous
sodium thiosulphate {(Na,S;0;) solution are added and
stirring is continued for an additional 30 minutes. The
organic phase is separated by settling, washed with a
saturated aqueous sodium carbonate solution, dried over
sodium sulphate and evaporated to dryness to produce

30.1 g (132 mmol) of product in the form of a

colourless oil used as is in the following stage.

5.2. tert-Butyl 4-(3,3-dibromoprop-2-en-1-
yvl)piperidine-1-carboxylate

47.6 ml (531 mmol) of tribromomethane and
then 59.6 g (531 mmol) of potassium tert-butoxide are
added to a solution, cooled to -20°C, of 13%.4 g
(531 mmol) of triphenylphosphine in 440 ml of toluene.

Stirring is continued at -20°C for 15 minutes and then
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5.3. tert-Butyl 4-(prop-2-yn-1-yl)piperidine-

| -carboxylate 32.6 g (85 mml) of tert-butyl 4-(3, 3-

di br onopr op- 2- en-1-yl ) pi peri di ne-I-carboxylate, 15
prepared in stage 5.2., are dissolved in 420 m of
anhydrous tetrahydrofuran. TFhe solution is cooled to
-780C and 106 mM of a 1.6M solution of n-butyllithium
(170 mol ) in hexane, dissolved in 100 m of anhydrous

&itgl hydraf wan, ar ¢, added Gropwi s whi-4 asdyr rd nge 20

I Stirring is continued at -780C for 3 hours and
t hen .at -200C fofr. 1 hot T | xf ure.l ]ggyl 10
-Qﬁﬁﬁghr%f%. %ﬁé%ﬁeZyﬁg%ﬁﬁégk%%ﬁ%tné%#ﬁ%y rd@ﬁlcwi%?
acid in ethanol are added. The m xture, is subsequently
Keat 60" (U Tt G Sehia s SR SO e and
37 ethyl acetate are added. The organi ¢ phase ]|

| S
SRRl 3y FRANh g RIS tHPR SAW R ef00 ™ of

aqueous sodium chloride solution, dried over sodi um
st gftatle eitkr evaparddet, tthealrsgolesd. Lateed a3 diel fared
purified by 5 chromatography on silica gel, elution
hefi harehrghee df didratae tis dvdparaoned haries argsidien gt h
a 98/2 m xture of dichloronethane and of nethanol, to

Rrpduce B dhrdh: v & Protictgd, tdieud oernteding

a colourless oil. 10 5.4. tert-Butyl

4id 3k Al orephenyd il ORststiilids Y!ds produce 32.6 g

pl peri di ne-iI-carboxyl ate

(85 mmol) of product in the form of a yellow oil.

5.3. tert-Butyl 4- (prop-2-yn-1l-yl)piperidine-
l-carboxylate

32.6 g (85 mmol) of tert-butyl 4-(3,3-
dibromoprop-2-en-1-yl)piperidine-1-carboxylate,
prepared in stage 5.2., are dissolved in 420 ml of
anhydrous tetrahydrofuran. The solution is cooled to
-78°C and 106 ml of a 1.6M solution of n-butyllithium
(170 mmol) in hexane, dissolved in 100 ml of anhydrous
tetrahydrofuran, are added dropwise while stirring
well. Stirring is continued at -78°C for 3 hours and
then at -20°C for 1 hour. The mixture is cooled to
-78°C and 130 ml of a 1.25M solution of hydrochloric
acid in ethanol are added. The mixture is subsequently

reheated to ambient temperature over 1 hour. Water and




10

15

20

2.29 g (9.6 mmol) of 1-chloro-4-iodobenzene and 1.7
m (12 mmol ) of triethylam ne are dissolved in 5 m
of tetrahydrofuran. 0.076 g (0.40 mml) of cuprous 15
i odide and 0.168 g (0.24 mmol) of the

bi s(tri phenyl phosphi ne) pal | agh um di chl ori de conpl ex
are added under argon, followed, dropwi se, by a
solution of 1.78 g (8 nmol) of tert-butyl

H?Ppageﬂgté ¥£%péﬁﬁéad'@ﬁe|éf LROXYVLRLSe PseBap&ated
stage 5.3., In et r ahydr of ur an.

%%”'ngs COnLLRY g leﬂegngggg ra28qlhaflot8! eoadtdl

?hy ace are a organlc p
t ed ttI hed h 25
FPE6% SatEbic antbhis, VS8 APAbim LIPS 335

of a saturated aqueous sodium 38_ chl oride, sol yt
d?V@Eoéﬂéﬁdnﬁ@n@§Yﬁﬁ$§ulBhﬁtéeﬁh@uee%%pﬁvﬁ%gﬂeg

dryness. The residue is purified by chronatography on
sthromagegyaphut bonsbeing gatri eublen heingacasrbegngut
then 90/ 10 m xture of cycl ohexane and 5 of ethyl

agetAt @i chdopomdurand. Ahdgrhéndvithok) 2872 pivduce ©h
the formof a yellow oil. 5.5.

4af 3n{d=-GhLononbeayt) BE Ope2niAol; yEdpppeaidensz.2. 43 ¢
(6,38 mol ) of tert-butyl 4-[3-(4- 10

CthrQD eay| )BfogrgaM8t| 1! LREPesiAi pe- k- EQIBQ%Yé§§6011

tained 1n sta ., are dissolved in 15 m
dlchloronethane A solution of 4.9 M (63.8 nnDI) of

5.4. tert-Butyl 4-[3-(4-chlorophenyl)prop-2-yn-1-yl]-
piperidine-1l-carboxylate

2.29 g (9.6 mmol) of 1-chloro-4-iodobenzene
and 1.7 ml (12 mmol) of triethylamine are dissolved in
5 ml of tetrahydrofuran. 0.076 g (0.40 mmcl) of cuprous
iodide and 0.168 g {(0.24 mmol) of the |
bis (triphenylphosphine)palladium dichloride complex are
added under argon, followed, dropwise, by a solution of
1.78 g (8 mmol) of tert-butyl 4- (prop-2-yn-1-
yl)piperidine-1-carboxyiate, prepared in stage 5.3., in
3 ml of tetrahydrofuran. Stirring is continued
overnight. 25 ml of water and 100 ml of ethyl acetate
are added. The organic phase is separated by settling,

washed successively with 25 ml of 10% aqueous ammonia,

25 ml of water and 25 ml of a saturated agueous sodium
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trifluoroacetic acid in 5 m of dichloronethane is
added dropwi se. Reaction is allowed to take place at
15 anbi ent tenperature overnight and then the m xture
is evaporated to dryness. 25 ml of dichl oronethane
are added and the m xture isyggain evaporated to
dryness. The residue is subsequently taken up in a
m xture of 70 m of ethyl acetate, 10 ml of a 1N

aqLepYs; $O déé’f'ﬂ:@?oz'i'%dan%éé Eo o8k Uhk Gl 806 18uThh&f e 3894
aqueous ammoni a e organi c phase is separated by

SHR R SR ) B

of "a uraf ed aqueous sodi [ oride

solutlon dri over od um sul phat e a p
WWﬁmpﬁm?ww%g%ﬂn S&M%Wt
product in the formof a ?romn oi | Ed as 'ﬁ t he d
f o¥iehni Bg? 31 agand stigen 22 & H%x@lﬁtBR%e? yfyclo exane "&n
4-[3-(4-chl orophenyl)prop-2- 5
ynefl-gthyl pacédabe: | t@apb@dyccat% P53 (6 dh wred) 39f g
(5.94 mol ) of 4-[3-(4-
chposdpdenih ) phepE@rynetd- 3| yyplpewidihe, prepared in
stage 5.5, and of 1.86 g (8.33 muol) of ethyl
[ (phenyl oxycar bonyl ) oxyl acetate in 12 m of toluene is
10 heated at 700C for 5 hours. The m xture is

evapor aj egz - 9- %Y@f@ﬁhéﬂgl?B§0%9§L%91L§1Wipérﬁcdub§

chromat ogr aphy on silica ge ution being carried

out - with a 90/10;ang 4hep8pf 20 MELUIBuL)1 4-[3- (4-

cycl ohexane and
chlorophenyl) prop-2-yn-1-yllpiperidine-1l-carboxylate,

obtained in stage 5.4., are dissolved in 15 ml of
dichloromethane. A solution of 4.9 ml (63.8 mmol) of
trifluoroacetic acid in 5 ml of dichloromethane is
added dropwise. Reaction is allowed to take place at
ambient temperature overnight and then the mixture is
evaporated to dryness. 25 ml of dichloromethane are
added and the mixture is again evaporated to dryness.
The residue is subsequently taken up in a mixture of
70 ml of ethyl acetate, 10 ml of a 1N agueous sodium
hydroxide solution and 10 ml of 30% agueous ammonia.
The organic phase is separated by settling, washed with
2 times 10 ml of water and then with 10 ml of a

saturated agueous sodium chloride solution, dried over

sodium sulphate and evaporated to dryness to produce
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of ethyl acetate, to produce 1.89 g (5.19 nmol) of 15
product in the formof a viscous oil. 5.7.

2- (Met hyl am no) - 2- oxoet hyl 4-[ 3-(4-

chl orophenyl ) prop- 2-yn- 1-yl | pi peri di ne-| -carboxyl ate
0.91 g (2.51 nmml) of 2-ethgyy-2-oxoethyl 4- 20

[ 3- (4-chl orophenyl ) prop-2-yn-1-yl | pi peridine-1I -

car boxyl at e, prepared in stage 5.6., is dissolved in 4

?E.t%lﬂé@?@' Jﬁ it ':)n ofnd A3% SO W iR

ne i n et ded and the n1xture is

Ieft ove ni ght at enper
CJe 5%01 %1 oslla%wdu%%e i due | s purified

by chronatography on silica gel, eIutlon bei ng
carried out wth a 99.5/0.5 and then 98/ 2 and 96/ 4

m xture of dichl oronmethane and of nethanol. The

7 fdu - Behaaerdrsrmetatiped 416 Hodmeorerhewy Y Ripr-2-
dri ed under vacuum to produce 0.50 g (1.43 muol) of
prrodiuctl Jipi gerel dioren ofcarbastyrtatpowder . Mel ting poi nt
(CC): 101-103 LC-Ms : MHH = 349 10 1H NWR (CDC13) 8

(ppm : 7. 2 b udict)of B.38 &P (ModhhmolM.ob O [3- (4-
(broad s, 2H), 4.10 (broad d, 2H), 2.75 (m+d, 5H)

oty 0 1 o e gikenedit

251:(a|\§ r@’.'?,maﬂ"?é @fof(oaeé IB" (é".’:«[ﬁ'r&rﬁﬁl) of ethyl

[ (phenyloxycarbonyl)oxy] acetate in 12 ml of toluene is
heated at 70°C for 5 hours. The miﬁture is evaporated
to dryness and the residue is purified by
chromatography on silica gel, elution being carried out
with a 90/10 and then 80/20 mixture of cyclohexane and
of ethyl acetate, to produce 1.89 g (5.19 mmol) of

product in the form of a viscous oil.

5.7. 2-{Methylamino)-2-oxocethyl 4-[3-(4-

chlorophenyl) prop-2-yn-1-yllpiperidine-l-carboxylate
0.91 g (2.51 mmel) of 2-ethoxy-2-oxoethyl 4-

[3- (4-chlorophenyl) prop-2-yn-1l-yllpiperidine-1-

carboxylate, prepared in stage 5.6., is dissolved in

4 ml of methanol. 2.5 ml (25 mmol) of a 33% solution of

methylamine in ethanol are added and the mixture is

left overnight at ambient temperature. It is evaporated
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hl or ophenyl ) propyl | pi peri di ne-| -carboxylate 0 H ,a,
NO-~-r"-CH 0 0.156 g (0.448 mol ) of

(et hyl am no) - 2- oxoet hyl

[ 3- (4-chl orophenyl ) prop-2-yn 20

1-y|Ipiperidine-l-carboxyla%g, prepared according to

Exanple 5, is dissolved in m of ethanol. 16 ng of

pl ati num di oxi de are added. The mixture is stirred

d dr t e af g Rl ssure and 41
e R L P, P *hoiC for

ddi ti onal 2 hours. The,m xture is i .

B Bligh CoRa Yo BT Hetrara S-a By 50T SRS U
i due i i fied by HPLC chromat h

MaGFHoBSo . % SrUETER B3/ Ag 0 e S GHeeh oF

70/ 30/0 to 0/80/20 gradient of hexane, of ethyl
déehdpaomet hehengisardl methanslodiée ®rRoShy X0. 306
mmol ) of product in the form of a white solid.

Mehtsitad 1pcient fCOE) hekbiel20d 1@ LOeNS dr igeHundgs3 vRGYUm
NVR (CDC13) 8 (ppm) : 7.25 (d, 2H) , 7. 10 (d, 2H |,

8o @rod®e bHEO 4 6Q .63, niddl) 4fl@rdiuead ich t24d) foZmO®L
(d, 3H), 2.80 (broad t, 2H), 2.60 (t, 2H), 1.75-1.55

GMvhite powder.

Cc
I

2
4

Melting point (°C): 101-103

LC-MS : M+H = 349

1H NMR (CDCl;) & (ppm): 7.20 (m, 4H), 6.30 {m, 1H), 4.50
(broad s, 2H), 4.10 (broad 4, 2H), 2.75 (m+d, SH), 2.30

(d, 2H), 1.85-1.60 (m, 3H), 1.35-1.15 (m, 2H).

Example 6 (compound No. 83)
2- (Methylamino) -2-oxoethyl 4-[3-(4-
chlorophenyl)propyllpiperidine-l-carboxylate

o)

H
I
cL\[::j\\//\\/J:::T’ﬂ\o’A\H/N\CH3
o

0.156 g (0.448 mmol) of 2- (methylamino}-2-
oxoethyl 4-[3-(4-chlorophenyl)prop-2-yn-
1-vllpiperidine-1l-carboxylate, prepared according to
Example 5, is dissolved in 2 ml of ethanol. 16 mg of
platinum dioxide are added. The mixture is stirred

under a hydrogen atmosphere at ambient pressure and
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4H), 1.45 (m 1H), 1.35-1.05 (m 4H). 15 Exanple 7
(conpound No. 74) 2-Met hyl am no) - 2- oxoet hyl

4- (2-Usoqui nolin-1- yl)ethyl)-I-piperidinecarboxyl ate
OH N)~-O~~N-CH 0 N 20 7.1. tert-Butyl

4- (i odomet hyl ) -1 -pi peridi necaf boxylate 14.15 g (55.74
mol ) of iodine (12) are added 42 in small portions
to a solution, cooled to approximtely 0C, of 10 g

( 4w fenpmpla Qﬁaﬁﬁié BYLYb hours and then at 40°C for an
4- (hydroxyne? ) - 1- pi peri di necar boxyl ate, of 15.84 ¢

E%@dgéigﬂg%)z §o££gph@ﬂ§embgﬁabbngfa@@1egréd7éhgo§ h

I m dazo of di chl or onet hane

e_kee e rature of th chea
b%?gkﬁ ggaﬁa gtﬁ ggﬁ?r?ﬁg V8PREAt T |nue thS%Eg S
hour and_then at anbi ent tenperature fo& hour s 100
nPusit hﬁ@ePYaH8L§09hﬁPm6F°6Fﬁ9LYaEEtEPS efﬁlgrgeédded
The organic phase is separated by settling, wash
seteesanveeyngi carsiedt avht edthqaedld3846Ai & ﬁ10/80/20
t hi osul phate solution and a saturated aqueous sodi um
gradient of hexane, of ethyl acetate and of methanol,

to produce 0.108 mg (0.306 mmol) of product in the form
of a white solid.

Melting point (°C): 118-120

LC-MS : M+H = 353

'H NMR (CDCls) & (ppm): 7.25 (d, 2H), 7.10 {d, 2H), 6.05
{m, 1H), 4.60 (s, 2H), 4.10 (broad 4, 2H), 2.90 (4,

3H), 2.80 (broad t, 2H), 2.60 (t, 2H), 1.75-1.55 (m,

4H) , 1.45 (m, 1H), 1.35-1.05 (m, 4H).

Example 7 (compound No. 74)
2~ (Methylamino) -2-oxoethyl 4-(2-(isoquinolin-1-
yl) ethyl) -1l-piperidinecarboxylate

O

H
I
NJLO/\H/N\CH:,’
0

7.1. tert-Butyl 4-{iodomethyl)-1l-piperidinecarboxylate

14.15 g (55.74 mmol) of iodine (I,) are added
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chl oride solution, dried over sodium sul phate and
concentrated under reduced pressure. The residue 15
obtained is purified by chromatography on silica gel,
elution being carried out wwth a 90/10 m xture of

cycl ohexane and of ethyl acgtate. 13.70 g (42.13 mmol)
of product are obtained in the formof a col ourl ess
oil. 20 7.2. tert-Butyl

‘1}%1( %n{d(%%dﬂ“s Loy 1) etdoick, RiRErdgigescar boxyl at e

of a solution (2M of 1ithium

U SoRrapul A7 g L LR 1 & Mot Gl )l &1 Aldrfuinan

a exare are a dropV\/l se to a solution,

cool ed, t o approximately -700C, of .2.202 (1 I
SR ot T S sl S EPALA T dri .S
Stirring is continued at -700C for 10 m nutes and then
569 .98 wmdn off sptenviehambing at ehdyi¢t £

(i odonet hyl ) -i - pi peridi necar boxyl ate, obtained in
stésges 7 Tnbl) iof 3imlazoflet gy AHdmdf wladichlagmemethane
slowmy. After stirring at -700C for 30 m nutes, 100
hidfe &eesdindy atted taguecss waramarfi urhee Megrdtders gladiuon
are added. 10 The mi xture is allowed to return to

YRy JeRNRe{AlHE mxtﬁel&aqwmﬂm iz& 0°C for 1
separated and then extracted 3 tines with ethyl
@Eﬁ&ﬂ%%a’@ﬁ%dﬂgﬁﬂéﬁﬂient temperature for 4 hours.

100 ml of water and 300 ml of ethyl acetate
are added. The organic phase is separated by settling,
washed successively with a saturated agueocus sodium
thiosulphate solution and a saturated agueous sodium
chloride solution, dried over sodium sulphate and
conceﬁtrated under reduced pressure. The residue
obtained is purified by chromatography on silica gel,
elution being carried out with a 90/10 mixture of
cyclohexane and of ethyl acetate. 13.70 g (42.13 mmol)

of product are obtained in the form of a colourless

oil.

7.2. tert-Butyl 4-(2-(isoquinolin-1-yl)ethyl)-1-
piperidinecarboxylate
10 ml (20 mmol) of a solution (2M) of lithium

diisopropylamide (LDA) in a mixture of tetrahydrofuran
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organi ¢ phases are washed wth a saturated aqueous
sodi um chl ori de solution, dried over sodi um sul phate
15 and concentrated under reduced pressure. The
residue obtained is purified by chromatography on
silica gel, elution being garried out with a 99/1 and
then 98/ 2 m xture of dichloronethane and of nethanol.
1.80 g (5.29 mmol) of product are obtained in the

RN A hSQeld QW Lided Grdpwise to a solution,
1-(2-(Piperidin-4-yl)ethyl)isoquinoline 3.90 n

(2312% @H"ahoa‘{foﬁrrﬁaoéa%%}d%dﬁc hydrochord ciacidh (81 )

i 'sopropa are a at- 44 “anbient tenperature to
%_f? %l-_ﬁelst n &01%&1(41%? > (rf'eeZ:%/FJ;E_:q 2m1 (gf tteerttfat}wéﬂ.lofuran.
pi peri di necar boxyl ate, obtained in stage 7.2..  in

AL IR 4o CREEIICFh G et i orF G 4 PE L es and Fhen
subsequently 5 brought to approxi mately 600C for 12

lrowasuttiem mikture (16 cohdsmlatadd e tdi3ites's Amder
reduced pressure. The hydrochl ori de obtained is taken
Ui ddont thy 10f- et igre ramil neter o3 0% tagu edtr igwdl tm stage
hydr oxi de solution is slowy added with stirring to 10

pH19., Fhe AQuEous phasetsirdumnat ek taddeel wilidwly .
chl orof orm and the conbi ned organi ¢ phases are washed

Wiy 2 satiraled aquepts sadidmghladgde 139 Wl O a
dried over sodium sul phate and concentrated under
saturated aqueous ammonium chloride solution are added.
The mixture is allowed to return to ambient
temperature and the agueous phase is separated and then
extracted 3 times with ethyl acetate. The combined
organic phases are washed with a saturated agueous
sodium chloride solution, dried over scodium sulphate
and concentrated under reduced pressure. The residue
obtained is purified by chromatography on silica gel,
elution being carried out with a 99/1 and then 98/2
mixture of dichloromethane and of methanol. 1.80 g

(5.29 mmol) of product are obtained in the form of a

yellow oil.

7.3. 1-(2-(Piperidin-4-yl)ethyl)isoquincline
3.90 ml (23.50 mmol) of a sclution of

hydrochloric acid (éN) in isopropancl are added at
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reduced pressure. 0.400 g (1.66 mmol) of product is 15
obtained in the formof a brown oil. 7.4.

2- Et hoxy- 2-oxcet hyl 4-(2-(isoquinolin-1-yl)ethyl)-

1- pi peri di necar boxyl ate A solution of 0.320 g (1.33
mmol ) of 1-(2- 20 (piperidin44-yl)ethyl)isoquinoline,
obtained in stage 7.3., and of 0.388 g (1.73 nmol) of
et hyl [ (phenyl oxycarbonyl)oxylacetate in 10 m of
toldieng itemdiRalitt-ate WG Al ih hors.edThe M xtdim@nol)

is allowed to return to anbient 45 tenperature and

e B o e e B e ogr o

resi r‘omat ogr aphy

on silica gel, elution being carr.ied out ijh a 4
R ROy PR SR ARt Qg g
(1.05 mmol ) of product is thus , obtained in the form

if d vAisHoransg | The sreactigsh MirsmTho)Le- ALy
4-(2-(isoquinolin-1- yl)ethyl)-i-piperidinecarboxyl ate
W BE Mo (EppxmmsEdelof &0 Yolian o G1oUWER hyl ani ne
(2M in tetrahydrofuran are added to a solution of
0.380 g (1.71& munigund i etdrowent2-apearbtty|dryness under
4- (2- (i soquinolin-1-yl)ethyl)-i-piperidinecarboxylate,
el dreshage At  hydirdéhdr fe radtainodd S ivakey
15 is continued at anbient tenperature for 12 hours.
up in 5 ml of water and then a 20% agueous sodium
hydroxide solution is slowly added with stirring to
pH 9. The agueous phase is extracted twice with
chloroform and the combined organic phases are washed
with a saturated agueous sodium chloride solution,
dried over sodium sulphate and concentrated under

reduced pressure. 0.400 g (1.66 mmol) of product is

obtained in the form of a brown oil.

7.4. 2-Ethoxy-2-oxoethyl 4-(2-(isogquinolin-1-yl)ethyl) -
l-piperidinecarboxylate

A solution of 0.320 g (1.33 mmol) of 1-(2-
(piperidin-4-yl)ethyl)isoquinoline, obtained in stage
7.3., and of 0.388 g (1.73 mmol) of ethyl
[ (phenyloxycarbonyl)oxylacetate in 10 ml of toluene is
heated at 70°C for 18 hours.

The mixture is allowed to return to ambient



After concentrating under reduced pressure/ the

resi due obtained is purified by chronmatography on
silica gel, elution being carried out with a 95/5

m xture of dichl oronethane and of nethanol. A solid is
20 obtained and is recrystalljgzed froma m xture of
ethyl acetate and of diisopropyl ether. 0.315 g (0.88
mmol) of product is thus obtained in the formof a

W%n‘f‘pelsé)é 1k éﬁ'@nc@ﬁﬂi&té’@%ﬁ@er Ve i UH F{Qd'é’lésure and
176-128 TH NVR (CDC13) 5 ppn) : 8.50 (d, 1H)

itied Y esidhe %&%Ob% 4,09 hms 2 55 (0
s chiatadfiny In 1 figddT0 e ﬁﬁ"eﬂ-ﬁwelgﬁ%&rﬁ?le%d out

and t he ph S|cal propertles of a few conpoun
ad‘éﬁﬂﬁﬁng‘l‘{/@q Helxb et otire 37$RATS A% § the

- following table. In 10 this table: - all the

5 corpolottsxane. i h.39@ Jr Ee. Pasendlr mf produss yis thus
represents a |linear butyl group. Table 15 0O RH

obtained in the form of a viscous oil.

7.5. 2- (Methylamino) -2-oxoethyl 4-{2-(isoquinolin-1-
yllethyl) -1-piperidinecarboxylate

2.60 ml (5.13 mmol) of a sclution of
methylamine (2M) in tetrahydrofuran are added to a
solution of 0.380 g {1.03 mmol) of 2-ethoxy-2-oxoethyl
4-(2-(isoquinolin-1-yl)ethyl) -1-piperidinecarboxylate,
prepared in stage 7.4., in 10 ml of methanol. Stirring
is continued at ambient temperature for 12 hours.

After concentrating under reduced pressure,
the residue obtained is purified by chromatography on
silica gel, elution being carried out with a 95/5
mixture of dichloromethane and of methanol. A solid is
obtained and is recrystallized from a mixture of ethyl
acetate and of diisopropyl ether. 0.315 g (0.88 mmol)
of product is thus obtained in the form of a white
solid.

LC-MS : M+H = 356
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31 NONRE YmO [AIPR MP-(OC) No. R [A 1,
R nmR3 R4 (MtH) 1 . phenyl bond H2 2 H H 160-162
2. phenyl bond H2 2 HCH3 76-78 3. 3-CF3-phenyl bond
H2 2 HH(331) 4. 13-CF3-phenyl bondFt 2 2 H CH3
(345) 47 No. R [Al p R rigenRE R p (00 MP. (
(MtH) S. 5-isobutyl pyrid-2-yl bond H2 2 IH CH3
19B-1DO 6. 6- isobutylpyrid-2-y| bond H2 2 IH CH3

2 2 IHCH3

]ﬁé¥¥9ng obacyed@peniyspysad-2-yl bond H
1(346) é) 5-(4-F- phenyl)pyrld 2-yl bond H2 2 HCH3 1

1505485 o 5. L TeBUERLR Pt 18 PO 208 o0

CH3 136-138 11. 5- 4 CF3- Cﬁgyrld 2- yI bon

2(d4 |3 12032 208, 2B), 67.5 4(d Lpﬁe% | {597 dS 2
-yl bond H 12 2 H CH3 1128-130 5 - (3 - CF3 - henyl?
-1H) , 18.6Goftlor¢+h@ 2, HRIEKH3 4680 162, 2H), 3.35 (dd, 2H),

2.90 (m+d, 5H), 1.90 (m, 4H), 1.65 {(m, 1H), 1.30 (m,
2H) .

The chemical structures and the physical
properties of a few compounds according to the
invention are illustrated in the following table. In
this table:

- all the compounds are in the free base form,

- n-butyl represents a linear butyl group.

Table
)OL R3 [I-I
N
n )"N OJ\[r \R4 (n
R On 0
[Al R
M.p.(°C)

No. Rl [A] P Rg R3 Rg (M'PH)
1. |phenyl bond |H H |H 160-162
2. |phenyl bend H H |[CH; |76-78
3. |3-CF;-phenyl bond [H H [H (331)
4. 3-CF;-phenyl bond H H CH; |(345)




met hyl pyrazol -3-yl 14. 4-phenyli m dazol -1-yl bond H 2
H CH3 1 192-194 5-phenyl -1, 3, 4-oxadi azol 15. bond H

2
' 2 2 HH 152-154 2-yl 5-phenyl -1, 3, 4-oxadi azol - 16.

bond H2 2 HCH3 114-116 2-yl

5-(4- thenyl) 1,3,4-o0xa- 17.4pond H2 2 H H 158-160

di azol - 2-yl 5-(4-F-phenyl)-1,3,4-o0xa- 18. bond H2 2 H

CH3 163-165 diazol-2-yl 5 - (3 - CF3 phenyl) 19.

bond—H 22 H H I30- 130 1,3, 4-pxadi azol - XI (3 ; [M.p.(°C)
-83°: phenyl) 20.®bond H 2 2 H Ao pRnbst | ™[R R | Ty,

1133, 4'@&%‘&3@%%@ rdd-2-y2 O - nd Ci8 -phenyd ) [ 21cH, |98-100

bond H 2 3-135 1, 2, 4-pxadi azol - -yl {48
6. |6-iscbutylpyrid-2-yl bond [H 2 2 [H |CH: [(334)

7. {6-cyclopentylpyrid-2-yl bond |[H 2 2 |H |CH, |(346)

8. |5-{(4-F-phenyl)pyrid-2-yl bond [H 2 2 H |[CH; |151-1E53

9. |6-{4-F-phenyl)pyrid-2-v1 bond |[H 2 2 |H |[CH; |104-106

10. |6-{4-Cl-phenyl)pyrid-2-yl [bond |H 2 2 |[H |CH; [136-138

11. |5-{4-CF;-phenyl)pyrid-2-yl [bond |H 2 2 |H |[CHs |203-205

12. |6- (4-CFs;-phenyl)pyrid-2-yl [bond [H [2 |2 [H |CH: [128-130

- {3-CF;-phenyl) -1-
13. bond H 2 2 H CH, |160-162
methylpyrazol-3-yl

14. |4-phenylimidazol-1-yl bond |H 2 2 |H |[CHy |192-1%4
5-phenyl-1,3,4~oxadiazol-

15. bond H 2 2 H [H 152-154
2-yl
5-phenyl-1,3,4-oxadiazol-

16. bond H 2 2 |H CH, (114-116
2-yl
5-(4-F-phenyl)-1,3,4-oxa-

17. bond H 2 2 |H H 158-160
diazol-2-yl
5- (4-F-phenyl) -1,3,4-oxa-

18. bend H 2 2 |H CH; [163-165
diazol-2-yl

5-(3-CF;-phenyl) -
15. bond H 2 2 [H H 130-130
1,3,4-oxadiazol-2-vy1

5-{3-CF3;-phenyl)} -
20. bond H 2 2 |[H CH; [123-125
1,3,4-cxadiazol-2-yl

3-(3-CF;-phenyl) -
21. bond H 2 2 [H H 133-135
1,2,4-oxadiazol-5-yl




MP. (" ©§ No. R [Al p RTn T7nR3 R4 (MtH) 22. 3-
(3 -CF. -phenyl) - bond H2 2 1-1 CH3 119-121 :

1, 2, 4- oxadi azol -5-yl 23 . benzoxazol-2-yl bond H 2 2
IH CH3 137-139 24. benzothiazol-2-yl bond H2 2 IHH
1 148-150 25. benzothi azol 8-yl bond H2 2 IH CH3
1120-122 26. benzi m dazol-2-yl bond H2 2 IH CH3

1213-215 27. benzi m dazol-1-yl bond H2 2 HH
léHZRH M.p.(°Q)
B™ | (M+H)

120G- 208 Z28. z-lgnenyl benzim da}zial -X-yI} bond_H

&3 |193-1, 29. Menzotriazol -1 hofe |H™ |2™H

I29- ;_l}d.{.3 “pRefFDr benzotrrazolr-T-yflr "band H 2 12 H

152-1154 3T, |ndoI -i-yl bond |bb232 |H H|[278-/280u 3RH, [119-121

3
4- Br 1p5epyg,xa{yq_@qog):|52 2 HCH3 57-60, 33.
4 - (4-F phenyl)phenyl %ond OH|2 2 HI|CH3 1212-|1214 3A4.

ﬁ3\4bé‘hz@£ﬁ1§ﬁ+)2p9§ny| bond” Ohbén ArCH32223272 137-139

b
4- (4 CH3- phenyl)phenyl bond QH 2 2 H CH3 179- 18
%

‘ja?;(“*bbﬂz&&ﬁ:)’alﬁoq’lﬁﬂ 1) 36, bongotd 22 Hz2CH3Z( H  |148-150

)
phenyl 4-(4- phenyl)prenyl bond [OH 2 2 |H CH3
191 %gﬁzo%az%l b&ywu prEnyLiaieny fand [§H édﬂs 120-122

24
CH3 [175-176 39. 4- (4 C2H. 0- phenyl )| phgnyl |bond
B

%%.'r R PR T2 -1 (37O AR Ne|y ! )[240-|2bdAd [0H, 2213215
(Q,HS 156- 158

27. |[benzimidazol-1-vyl bond |H 2 2 [H H 206-208

28. |2-phenylbenzimidazol-1-yl |bond [H 2 2 |H |CH; |193-185

29. |benzotriazol-1-yl bond [H 2 2 |H |[CH; |129-131
30. |{5-CF;-benzotriazol-1-y1 bond H 2 2 |H H 152-154
31. iindol-1-vl bond {H 2 2 |[H |H 178-180
32. (4-Br-phenyl bond CH |2 2 [H CH; [57-60
33. [4- (4-F-phenyl)phenyl bond [CH |2 2 |H |CH; {212-214
34. [4- (4-Cl-phenyl)phenyl bond [|OH |2 2 [H |CHy |223-225
35. |4- (4-CH;-phenyl)phenyl bond [OH (2 2 |[H |CH; |179-181
- (4~ {n-butyl)phenyl) -
36. bond OH |2 2 [|H CH, |(425)
phenyl
37. |4- (4-CF;-phenyl) phenyl bond |[OH |2 2 (H |CH; |191-183
38, |4-(4-CH;0-phenyl)phenyl bond [OH |2 2 |H |(CHy |175-176

39, |4-(4-C,H;O-phenyl)phenyl bond CH |2 2 |H CH, [r1&5-167

4-(3-Cl, 4-Cl-phenyl)-

40. bond OH |2 2 |H CH, |156-158
phenyl
4-(3-F, 4-CH;0-phenyl)-

41. bond OH |2 2 H |CH; |(417)
phenyl

42. [4-(3-Cl, 4-F-phenyl)phenyl ibond CH |2 2 |[H CH; |123-125




phenyl 4-(3-F, 4-CH30-phenyl) 41. bond OH 2 2 H CH3
(417) phenyl 42. 14-(3-d, 4-F-phenyl)phenyl bond OH
2 2 123-125 49 MP. (OC) No. R [Al p R2 R4 (M+H)

43. naphth-2-yl CH2 H2 2 H CH3 150-152 44.

4- phenyl phenyl CH2 H 2 2 H @g3 115-117 45.

6-cycl opentyl pyrid-2-yl CH2 H2 2 H CH3 (360) 46.

6- (4- F-phenyl )pyrid-2-yl CH2 H2 2 HCH3 112-114 47.

ndoj - I-yIr CHZ T_H 2 2 HH 17 ndol i p- Lyl {M.p. (°C)
B H2 2 HH 1116 1234%(”‘1 ﬁfrlro49 (,fﬁzﬁyz (M+H)

4310 'Ha HE‘hi 1 crai nol'1 n-TI-yI[cd, 2, 3| etraxhdeo- 150-152
CH2 (332) isoquinglin-2- yI {1 51.

YT TRCBhen aQM,IjI d-I-yI CRZ B2 1@ TH2H 1(231%) 2. [115-117
benz| deaZygIlgﬂi CH2 H2 2 HH 1 (B17)| 53

AEDTRIELETE TpirYa-3H4 H 2cd, H Hel128- 125 &4 [cH, [(360)
phenyly(w ﬁ*l 2 H1CH3 |i(291) | 3

46. |[6- (4-F-phenyl)pyrid-2-yl [CH; H 2 2 |H |CH; {112-114
47. |indol-1-y1 CH, H |2 |2 [H [ [158-159
48. |indolin-1-yl CH, H |2 |2 [H JH |115-116

1,2,3,4-tetrahydro-
49. CH; H 2 2 [H H 158-159

quinolin-1-yl

1,2,3,4-tetrahydro-
50. CH, H 2 2 |[H H {332)

igogquinolin-2-yl

51. ppyrroloi2,3-blpyrid-1-yl |CH; H 2 2 [H H (317)
52. |benzimidazol-1-y1 CH; H 2 2 [H H {(317)
53. |4-phenylimidazol-1-yl CH, H 2 2 |[H [H 124-125
54. |phenyl (CH,), [H |t |2 [H |[cH, [(291)
55. |4-F-phenyl (CH.), |H |2 |2 |H |[CcH, [150-152
56. |3-Cl-phenyl (CH.). |H |2 |2 |H |cH, [86-88
57. [4-Cl-phenyl (CH;), [H 2 2 {H CH, |150-152
58. |[3-CF;-phenyl (CH;), [H 2 2 [H CH, |103-105
59. {4-CF;-phenyl (CH;), |H 2 2 |H CH, (131-133
60. |3-CN-phenyl (CH;), |H 2 2 [H CH, [(330)
61. |4-CH,-phenyl (CH,), |HE |2 |2 [E [ [125-127
62. |4-CH,-phenyl (CH), & 12 |2 [B |cH: [117-119
63. |4-CH;0-phenyl (CH;), |[H |2 2 |H H 123-125

64 . [4-CH;0-phenyl (CHz),; |H 2 2 [H |[CH: [122-124




55. 4-F-phenyl (CH2) 2 H2 2 HCH3 1 150-152 56. _
3-d -phenyl (CH2)2 H2 2 HCH3 86 88 57. 4-d -phenyl
(CH2)2 H2 H CH, 150-152 H 58. 3-CF3-phenyl (CH2)2 H

2 2 1 CH3 103-105 59. 4-CF3-phenyl (CH2)2 H 2 2 H CH3

131-133 60. 3-CN-phenyl (CHa)2 H 2 2 H CH3 (330) 61.
4- CH3-phenyl (CH2) 2 H 2 2 H H 125-127 62.
4- CH3-phenyl (CH2)2 H 2 2 H CH3 117-119 63.

N3, B-ph&hy ol MR RE 37 :
CH2) 2" H 15 12 H CH3 (381) 66. 3-pheny| phenyl| (CH2) 2

- CH30-phenyl (CH2)Z H 2 2 H[H 123-125 | 64. M.p.(°C)
NCH30- phenyl (GH2) 2 H 2 2 + »1pF21p A ™M P | &) | oeemy
NHEd,), 6 2phejpyl|gherod, |(381)

CH3 [[12-114 " 68. naphth-2-yl |(CH2)2[ H 2| 2 H CH3

L2 IR ehl3- 115 67. ngpha)); Lyl RCH2R2 M 2|cu,H113-115

ol

L6 Q8 L RS Py m dirm- 2=yt ( ) Z 3 HeHuIo(kH 7
/0. pyréiir:ri di nﬁ%-yl (CH2)2 H Z%éCI—IS 123-125 | 71

12-114

BCY iaF!H’EHié’-i}}iy”d-é'yi (CR2)T(@afyl, 22 H2CH32( 344) |cH, [106-108
yrroli 2 H2

6-(p olidin-1-yl) 72. CH ) 2 H CH3l 130-1B2
T hyvrididin-2-v1 (CH;), [H |2 2 [H |CH; [160-170

70. |pyrimidin-5-vl (CHz): [H 2 2 |H |[CH; |123-125

71. |6-cyclopentylpyrid-2-yl (CH,), [H 2 2 [H |(CH; [(374)
6~ {pyrrolidin-1-vl} -

72. (CHp), [H 2 2 {H CH, |130-132
pyrid-2-yl

73 . ithiazol-2-y1 (CHp), [H 2 2 |H CH, |97-88

74. lisoquinolin-1-yl (CHy), [H 2 2 [H |CH,; [126-128

1,2,3,4-tetrahydro-

75. (CHy), H |2 2 [H |H (346)
quinolin-1-yl
1,2,3,4-tetrahydro-
76. (CH,), H |2 |2 [H [E [112-114
isoquinolin-2-yl
77. |indol-1-vl (CH,), |H 2 2 |H H (330)
78. |indolin-1-y1 (CH,), H |2 2 H [H |92-383
79. |pyrrolo[2,3-b]pyrid-1-yl (CH;), H 2 2 |[H [H (331)
80. |benzimidazol-1-yl (CHy), |H 2 2 H H 181-182
8l1. |4-phenylimidazol-1-yl (CH;), |H 2 2 H H 183-184
82. [3-Cl-phenyl (CH,), H |2 12 [H |[cH; |92-94
83. [4-Cl-phenyl (CH;), [H |2 (2 [H |[CH: [118-120
84. [3-CF,;-phenyl ' (CH,), H |2 |2 |H |cH; |106-108
85. |4-CF;-phenyl (CH;); {H 2 2 [|H CH; (111-113




73. thiazol-2-yl (CH)2 H2 2 HCH3 97-99 74.

i soqui nolin-1-yl (CH2)2 H2 2 H CH3 126-128
1,2,3,4-tetrahydro 75. (CH2)2 H2 2 H H (346)
quinolin-1-yl 1,2,3,4-tetrahydro- 76. (CH2) 2 H2 2 H
H 112-114 isoquinolin-2-yl 73 indol-i-yl (CH2) 2 H 2
12 1(330) 78. indolin-1-yl (CH2) 2 H2 2 H H 92-93
79. pyrrolo[2,3-blpyrid-1-yl (CH2) 2 H2 2 HH 1(331)

A s R A e L I L P
3-_&& E) ) 3 HZ Z H By I 8% 4L }phgnw 118-120
((J—|2) 3 H H 118-120 64.|3-CF3{phenyl (CH2) 3 H
é_gg 111- 113¥5E &%’D b;, ?A]bhl-éx’Zp?l(@?r%jF\;S %lelﬁ ; i(g:};2 IHC]iIB (295
T T o o
R SR S iR N i e
n"é’d'.“ha(ph)f:'h b%) SH2" 2 HTCHoaltZ 2~ |z [H  |cH, [112-114
91. |pyrimidin-2-yl (CH,), [H 2 2 [H |CH; |105-107
92. |pyrimidin-5-yl (CH;): H 2 2 |H |CHy [105-107
93. [thiazol-2-y1 (CH,), |H |2 {2 |H |[CH; |(326)
94. [3-Cl-phenyl C=C H 2 2 [H |[CH, [85-87
95 . |4-Cl-phenyl c=C H 2 2 |H CH; [122-124
96. [3-CF;-phenyl Cc=C H 2 2 |H CH; {(36%)
97. [4-CF3-phenyl =C H 2 2 |H CH; [134-136
98. [3-CN-phenyl c=C H 2 2 [H |CH; [{326)
99. |2-phenylphenyl c=C H 2 2 |H |[CHy |(377)
100 .|3-phenylphenyl c=C H 2 2 |H |[CHy |(377)
101.jnaphth-1-vy1 C=C H 2 2 |H |[CcH; |{351)
102 .|naphth-2-yl C=C H 2 2 |H |CH; |(351)
103 .|pyrimidin-2-y1 c=C H 2 2 |H |[CH; [(303)
104 .|pyrimidin-5-yl C=C H 2 2 H |[CH; |136-138
105.|thiazol-2-yl C=C H 2 2 |H CH; ((308)
106.|3-Cl-phenyl C=CCH; |H 2 2 |H CH; |91-83
107.|4-Cl-phenyl C=CCH, |H 2 2 |4 |[CH; [101-103
108.{3-CF,-phenyl c=ccH, H (2 |2 |E |CH; [113-115




91. 1 pyrimdin-2-yl (CH2) H2 2 HICH3 105-107 92.
pyrimdin-5-yl (CH) 3 H2 2 H CH3 105-107 93.
thiazol -2-yl (CH2) 3 H2 2 H CH3 (326) 94.

3-CA -phenyl CG-c H2 2 HCH3 85-87 95. 4-0d -phenyl
C=-CH2 2 ~H CH3 122-124 &6. 3-CF3-phenyl C=-C H 2
2 IHCH3 1 (369) 97. 4-CF3-phenyl C=-CH2 2 ~H CH3
1134-136 96. 3-CN-phenyl C=-CH 2 2 H CH3 (326) 99.

J-phenyl phenyl” G-CHZ 2 H ) M.p.(°C)
186.-3. phenyl phen%l C=-CH2 2 H“gqs B ® |2 ® | | e

3
2

Y ﬁpéﬁn e, (' =CHZ Z TH&®@x{ 3p1) (21022 [ |cH, [112-114
napht F CH2?2 HCH3(351 103,
By iy . pErC H2—2-+H 8 (3931104 5_114
p?r‘?rr?a‘?l\[llg‘-e?wlc:-c H2 2 11 G5%2136- 138 [10g8 | 2
tthiadol-2-yl C=-C H 2 2 ~H | CH3 ~(3(d8)
108! 32 Ghashydppenyl - H 2 2|g39cHgHB’ ~93-932 [H [CH: [29-101
107.4-Cl - phenyl C=-CCH2 H 2 2|H CH3|101-4103| 108
3103 phemyhiphefrt CCH2 | H 12 Reddc8H3E52 (2 NOf2 R[E[ AREP {(391)
R nMR3 R& MP. ( OO | (MH 109. 4-CF3{phényl
710 H CH3™ IT1Z2- 1174 | T}y 3g CNHphenyl [ -ieGH298-100
rﬁ SPRES 1¥% 114 111, 2- phenyl ohanyl |C--GCHR2 H 2 2

Q0 ’l{'\’l o oo g 11 ol =
'('%bﬁ)naphth 5 yl 1+2-3- pncnyl pIICIa_CCﬁz WZH 4.24 HFI LE&; 99-101
115.|pyrimidin-2-yl C=CCH, H |2 |2 [# |cH, [91-93
ll6.|pyrimidin-5-yl C=CCH, |H 2 2 |H |CHy j113-115
117.|thiazol-2-yl C=CCH, |H 2 2 |H |CH; 1112-114

6- (pyrrolidin-1-vy1l) -
118.| - CH, H 2 2 [H |cH, {119-121
pyrid-2-v1

6~ (l-isopropylpiperidin-
119, (CH,), [H |2 2 |H |CH, {(431)
4-yl)pyrid-2-vyl

The compounds of the invention have formed
the subject of pharmacological trials which make it
possible to determine their inhibitory effect on the
enzyme FAAH (Fatty Acid Amido Hydrolase).

5 The inhibitory activity was demonstrated in a
radioenzymatic test based on the measurement of the
product of hydrolysis ({1-’H)ethanolamine) of
( (1-°H) ethanolamine) -anandamide by FAAH (Life Sciences

(1995), 56, 1999-2005 and Journal of Pharmacology and

10 Experimental Therapeutics (1997), 283, 729-734) . Thus,
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113. naphth-1-yl CG-CCH2 H2 2 H CH3 98-100 114.
naphth-2-yl G-CCH2 H2 2 HiCH3 :99-101 115.
pyrimdin-2-yl C=-CCH2 H2 2 H CH3 91-93 116.
pyrinmdin-5-yl G-CCH2 2 H CH3 113-115 117,
thiazol-2-yl G-CCH2 H ~2 ~2H CH3 1112-114
6-(pyrrolidin-1-yl) 118. CH2 H2 2 H CH3 119-121
pyrid-2-yl 6-(l-isopropyl piperidin- 119. (CH2) 2 H2 2
HAB 83 ns 4t Ry M s 2=t e JdIEL @R POE dSeibvédieand

invention have forned the subject of pharnacol ogi cal
trd al s, whi ch € Lole ﬂéhég% fahethebfepared
i%th?lb?t%oar%/ e% ect Toktrﬁetrﬁéérﬁgfenzyrre FAAH (Fatty Ag}%)d P
Am do Hydrolase). 5 The inhibitory. actiyi
o3t 1 SR Th S o ey mat et Bl b ale Bheanes
measur enent of the product of,hydrollﬁs'g%%(%@g |
et th e O ki 9 0F 1 (7 118 T Tkt oG lé%- anidfant o’ by
FAAH (Life Sciences (1995), 56, 1999-2005 and Jour nal
of orfthrat sve® | bYY BMdNadd Expel | WEnERTA ThERQPRUEYERE1C
(1997), 283, 729-734). Thus, S3 nouse brains (mnus
thea et @bel & usmbseguesnDy echeniled stwr et 810 - BDOTE Thefer
menbrane honogenates are prepared at the tine of use
byoorDEERY Z8d+ DRle Obetlie AllSGHES free from fatty acids
(1 mg/ml). The test compounds, at various
concentrations, the ((1-°H)ethanolamine)-anandamide
(specific activity of 15-20 Ci/mmol), diluted to 10 pM
with non-radiolabelled anandamide, and the membrane
preparation (400 ug of frozen tissue per agsay) are
successively added. After 15 minutes at 25°C, the
enzymatic reaction is halted by addition of 140 ul of
chloroform/methanol (2:1). The mixture is stirred for
10 minutes and is then centrifuged at 3500 g for 15
minutes. An aliquot (30 ul) of the agueous phase
comprising the (1-°H)ethanolamine is counted by liquid
scintillation.
Under these conditicns, the most active

compounds of the invention exhibit IC;, values
(concentration which inhibits the control enzymatic

activity of FARH by 50%) of between 0.001 and 1 pM.

For example, compounds Nos. 39 and 40 in the
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with a Polytron in a 10 nM Tris-HCL buffer (pH 8.0) 5
conprising 150 mM Nad and 1 nmM EDTA. The enzynatic
reaction is subsequently carried out in 70 yl of
buffer conprising bovine serumal bumn free from
fatty acids (1 mg/m ). The d4gst conpounds, at various
concentrations, the ( (1_3 H)ethanol am ne) - anandam de
10 (specific activity of 15-20 Ci/mmol), diluted to 10

A&%%ﬁét@xHPBlﬁaﬁé%l@Q@hégdogn@n@@@l@@d andokham

rane preparation (400 pg of frozen tissue per
ass succeSS|ver added. After 15 m nutes at
%gg?ﬁlvee%zynatlc reaction is halted by addition of

140 yl of 15 chl or.of or pi net hano Th

stirred forlt1dSnFpete Oﬁﬁdanafﬁéﬁ %%%%r ﬁuged&é%ﬁnaé
3500 g for 15 mnutes. An aliquot % the . .
adEeotding ake t%%nbmvgnﬁgOFh%avﬁ %nr&%FEE B?Eﬁiﬁ%t%glty
counted by liquid scintillation. 20 Under these
condihé omszyindeFAdEt active conpounds of the

i nvention exhibit |1C50 values (concentration which

i nhi bits theheonsar ol venaymaticy aftthet gooporpds of the
50% of between 0.001 and 1 AM For exanpl e, conmpounds

NoSved®i 8R40 bPalhigcb4 ihakl eeexhibit ah&bfenhhues of
0.095 and 0.098 pM respectively. It is therefore
appar ent thaf, the. cONpQUAdSeritoneal (i.p.)
administration of PBQ (phenylbenzoguinone, 2 mg/kg in a
0.9% sodium chloride solution comprising 5% of ethanol)
to male OF1 mice weighing 25 to 30 g causes abdominal
tractions, on average 30 twisting or contracting
motions during the period from 5 to 15 minutes after
injection. The test compounds are administered, orally
(p.o.) or intraperitoneally (i.p.) in suspension in
0.5% Tween 80, 60 minutes or 120 minutes before the
administration of PBQ. Under these conditions, the most
powerful compounds of the invention reduce by 35 to 70%
the number of tractions induced by the PBQ, within a
range of doses of between 1 and 30 mg/kg.
For example, compound No. 57 in the table

reduces by 37% and by 74% the number of tractions

induced by the PBQ, at a dose of 3 mg/kg p.o., at 60

minutes and at 120 minutes respectively.
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according to the invention have an inhibitory activity
5 on the enzyne FAAH. The in vivo activity of the
compounds of the invention was evaluated in a test
for anal gesia. Thus, the intraperitoneal (i.p.)

adm ni strati on of PBQ (phengkbenzoqui none, 2 ng/kg in
a 10 0.9% sodium chloride solution conprising 5% of
ethanol) to male OF1 mice weighing 25 to 30 g causes

abdomi nal Thiaehiz9Re FrARHAVEHRER s394 Wt IFMg sdlcs of
contracting notions during the period from5 to 15

g%%#&ﬁﬁ %E%gr}dlqb%Ctlgq 15&3 E%%%l%%@@o%ﬁgsh§ﬁ%oly51s

ni ste rall traperitoneall
[ n_suspensi,on S or
b0 BitingReotRe iars Yhid Yesatn PR R0 ?%558% Ger
t hese conditions, the nost pomerfuh&conp gﬁ of .t he
VA¥ERLISoRk atENuGE 1B  35UCH RS9N-BRES Y et egnd e
i nduced by the PBQ wthin a 20 range of doses of
Henaodand dend 30 pegMiigoyviet hepgdpdnegonpound No. 57

in the table reduces by 37% and by 74% t he nunber of
-adkiogilethandlaednkey tileaPBQe atr a dose of 3 ng/ kg
p.o., at 60 mnutes and at 120 mi nutes respectively.
55 arkke igeayiR giAAd rcahenhelsey dard vEly Sieas hafvel vpirdous
(2000), 108, 107-121) catalyses the hydrolysis of
%ﬂggggﬁgﬂﬁgq%%ﬂv%E%&%%tQESaﬁbd%%t@&@c%i&@ﬂsi@&er alia,
with the cannabinoid and vanilloid receptors.

The compounds of the invention block this
decomposition pathway and increase the tissue level of
these endogenous substances. They can therefore be used
in the prevention and treatment of pathologies in which
endogenous cannabinoids and/or any other substrate
metabolized by the enzyme FAAH are involved.

Mention may be made, for example, of the
following diseases and conditions:

Pain, in particular acute or chronic pain of neurogenic
type: migraine, neuropathic pain, including forms
agsasociated with the herpes virus and with diabetes;
acute or chronic pain associated with inflammatory
diseases: arthritis, rheumatoid arthritis,

ogteocarthritis, spondylitis, gout, vasculitis, Crohn'’s

disease, irritable bowel syndrome;
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various fatty acids, such as

N- ar achi donoyl et hanol am ne 5 (anandam de),

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
have various pharmacol ogi cadgactivities by
interacting, inter alia, wth the cannabinoid and
vani |l oid receptors. 10 The conpounds of the invention

k%éﬁ$et@fSchPSﬁpapgéfipH@rQﬁtﬁa@u and increase the
tissue | evel ese endogenous substances. They can

paf%S{Ségs YREOinkn fhE.DL cvention. Anch L7 cALEENE 5 4)

0gi es T ogehous annabl noi ds and/ or
€€r S bstrate 15 netabolized by the enzynme FAAH
OTn CIfB%ii on may be nmde, for exanple of

t he 'f0||pMAn di seases and conditions: K Pain
p%?¥+%ﬁ|%+S%€%%E80r1%hP%ﬁF%CB%?ﬁ %POﬁ%ﬁ%%g%%écca?Qiﬁla
m grai ne, neuropathic pain, including fornms 20
askociat@ds whabtutrée; herpes virus and with di abetes;
acute or chronic pain associated wth inflanmtory
theensesyiaal handi ssycheatntoi daghtohegies; tremors,
osteoarthritis, spondylitis, gout, vasculitis, Crohn's
dipERAPResi 461 t@péeoﬂ@wl syAgt O0Et y bbobacsis Ever

chroni c peripheral pain; dizziness, vomting, nhausea,
'ébﬁﬁﬁiéf@éaﬁeﬁ§§ybﬁfPgToquﬁtéh§nE§ﬁ@f@@§, all forms of
depression and of anxiety of any nature and origin,
mood disorders, psychoses;

acute and chronic neurodegenerative diseases:
Parkinscn’'s disease, Alzheimer’s disease, senile
dementia, Huntington’s chorea, lesions related to
cerebral ischaemia and to cranial and medullary trauma;
epilepsy;

sleep disorders, including sleep apnoea;

cardiovascular diseases, in particular hypertension,
cardiac arrhythmias, arteriosclerosis, heart attack,
cardiac ischaemia;

renal ischaemia;

cancers: benign skin tumours, brain tumours and

papillomas, prostate tumours, cerebral tumours

(glioblastomas, medulloepitheliomas, medulloblastomas,

neuroblastomas, tumours of embryonic origin,
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eating disorders, in particular anorexia and cachexi a
5 of various natures; neurol ogical and psychiatric
pat hol ogi es: trenors, dyskinesias, dystonias,
spasticity, obsessive- conpul sive behaviour,
Tourette's syndrone, all forgs of depression and of
anxi ety of any nature and origin, 10 nood di sorders,
psychoses; acute and chroni c neurodegenerative

dbé%@éé?tomgéf kB8 PBLS a8k SARSE eﬁbéﬂ%%&sg di sease,
seni | dementia, Huntington's chorea, |esions related

t811§§d$%g§ Bhﬁgﬁggnlgﬁ@§ﬂst9u&EgQ'aheﬁ?@eﬁ?@ﬂ%h@&%as,

eep disorders, including sleep
noe rdi ovascul ar _di se [0 parth¢ B%
gBéPﬁ@ﬁ?Pi gum@&Fdiﬁ@eg VW&%E@F& magrte%|o§ erosis,
heart attack, cardiac ischaem a; 20 renﬁ i schaem a
cHRBAPGLCHBAI gFAERPRAEARDEr s FABrEPAT UG ADORRE -
papi | | omas, prostate tunours, cerebral tunours
(gkhwbhastmesas, medul | oepi t hel i omas, medul | obl ast omas,
neur obl ast omas, tunours of enbryonic origin, 57
agtizogvkesnsf aber abhastoswsteapendy pemadcular
ol i godendrogl i omas, plexus tunour, neuroepitheliomas,
epLphY sRahet UABBEscaPERGYFEBEAS!, OMBPusTRIyhenkhtosus,
diseases of the connective tissue or collagen diseases,
Sjégren’s syndrome, ankylosing spondylitis,
undifferentiated spondylitis, Behcet’s disease,
autoimmune haemolytic anaemia, multiple sclerosis,
amyotrophic lateral sclerosis, amyloidosis, graft
rejection, diseases affecting the plasmocytic line;
allergic diseases: immediate or delayed
hypersensitivity, allergic rhinitis or conjunctivitis,
contact dermatitis;
parasitic, viral or bacterial infectious diseases:
AIDS, meningitis;
inflammatory diseases, in particular joint diseases:
arthritis, rheumateoid arthritis, osteocarthritis,
spondylitis, gout, vasculitis, Crohn’s disease,

irritable bowel syndrome; osteoporosis;

eye conditions: ocular hypertension, glaucoma;

pulmonary conditions: diseases of the respiratory
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meni ngi onas, sarconmatosi s, malignant nel anomas, 5
schwannonas); disorders of the inmune system in
particul ar autoi mmune di seases: psoriasis, |upus

eryt hemat osus, di seases of the connective tissue or
col | agen di seases, §j6gren'ggsyndrone, ankyl osing
spondylitis, 10 undifferentiated spondylitis, Behcet's
di sease, autoi mmune haenol ytic anaenmia, nultiple

SELEEPST SrondBabaeRN eolighehdl, sekBmasi ghronic
anyl oidosis, graft rejection, diseases affecting the

pl.as Le line. -all ' I S8ASEeS il h3tk-e ek
Ger BeiaS, sBFen®] pRER et PRISES thel FRdpR A REy
cogjunctivi%js, contact dermatitis; parasitic, viral
FTB&Er ePMRPYPE¢t i ous di seases: AIDS, meningitis;
inflammatory di seases, in patticul%agjgint di_ se S8%1-
2028t ERI-PERSE InRduRREsPEeErt RFFETEPL6s POsS t RYT s,
spondylitis, gout, vasculitis, Crohn's diseasg,
i Lnifflabire tbowelinsestiond; disosdssFosiidcegye dlarrhoea;
condi tions: ocul ar hypertension, glaucoma; pul nonary
camdihbirgns ncdnsdasesecofarthdledsprr andlpm8gtiphact ,
bronchospasm coughi ng, asthma, chronic bronchitis,
chroni ¢ obstihéctisen o at kempespid atforfprmudact(I), in the

enphyseny,;
base or pharmaceutically acceptable salt, hydrate or
solvate form, in the preparation of a medicament
intended to treat the abovementioned pathologies forms
an integral part of the invention.

Another subject-matter of the invention is
medicaments which comprise a compound of formula (I) or
a pharmaceutically acceptable salt, hydrate or solvate
of the compound of formula (I). These medicaments are
used in therapeutics, in particular in the treatment of
the abovementioned pathologies.

According to another of its aspects, the
present invention relates to pharmaceutical
compositions including, as active principle, at least
one compound according to the invention. These
pharmaceutical compositions comprise an effective dose
of a compound according to the invention or a

pharmaceutically acceptable salt, hydrate or solvate of
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gastrointestinal diseases: irritable bowel syndrone,

5 inflanmatory intestinal disorders, ulcers,

di arrhoea; urinary incontinence and bl adder

i nflammati on. The use of a conpound of fornula (1), in
the base or pharmaceuticall ygacceptable salt, hydrate
or solvate form in the preparation of a nmedi canent
10 intended to treat the abovenenti oned pat hol ogi es

fgggssaﬁﬁ Egﬁﬁgﬁ?h Eﬁﬁtoﬁ%ibﬂ%lﬁ?v%ﬁEi%E-mé%@ther
S of t

ubject-matte e Invention is nedicanments which
copprise a,co und of I ) a
pﬁggﬁE%SSPF%Sg?§ya8€88P§%Fg%s%F%FbﬁgﬁFSfe or solvate

15 of the copmpound of fornmula (1). These mnedi canen
are used iFh?héﬁéBeSFF&PFeP%Spﬁ%Fi5 anVngFﬁggglE% on
treatnment of the abovenentioned pat hol ogi_es.
Atker Bhagmeceatochér Lor™ eadasbeciethede ©tpr esent
invention relates to pharmaceutical 20 _conpositions

i adhudiegraasoacteeerpd, nfirpie thet useadt exeapiepigolhdch
according to the invention. These pharnaceutica

caEpoghbivAnNs ocanpersenaskeflfiedt iive tthesertof a conpound
according to the invention or a pharmaceutically

accept abl e 3al thehpdbat@ceitsebiaten@bs39ichbeofaktie
compound and optionally one or nore pharmaceutically
géggggﬁggﬁgﬁé%%ﬁn%& The 1saisd e eigRant sudtacahases,
intramuscular, intravenous, topical, local,
intrathecal, intranasal, transdermal, pulmonary, ocular
or rectal administration, the active principle of
formula (I) above or its optional salt, solvate or
hydrate can be administered in a single-dose
administration form, as a mixture with conventional
pharmaceutical excipients, to animals and to man for
the prophylaxis or the treatment of the above disorders
or diseasges.

Appropriate single-dose administration forms
comprige oral forms, such as tablets, soft or hard
gelatin capsules, powders, granules, chewing gums and
oral solutions or suspensiong, forms for sublingual,
buccal, intratracheal, intraocular or intranasal

administration or for administration by inhalation,

formg for subcutanecus, intramuscular or intravenous
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t he pharmaceutical formand the nethod of 5

adm ni stration desired, fromthe usual excipients
which are known to a person skilled in the art. In
t he pharnmaceuti cal conpositions of the present
invention for oral, sublingugh, subcutaneous,

i ntranmuscul ar, intravenous, topical, |local, 10

intrathecal, intranasal, transdernal, pul nonary,

Ogahghlsekaegehaénad%%ét Falki 9Rcrhhe oaChbyenalli nci pl e
ormul a above or its optional salt, solvate or.

aratg t?%n?d%bg'%BEE%Ql'ggglib%Q %nd°§ﬁe compounds

a monlstration form as-a R Cénvent i ona
15 phar.naceutic exci pients, to,animal.s.an n
{ oF 20T ARG by iax b BREEHE FPBAPRaHESSr *Phe sasys
di sorders or diseases. Appropriate single-dose
a@inameRESt Pén LPEERES -conpri se oral forms, such as
tablets, soft or hard 20 gelatin capsul es, powders,
granules c Bewivay gﬁnexamﬁleoralSQ@B&ﬁlé@§eor
suspensions, forms for sublingual, bucca
iaﬂmah&atheaﬁonimbmmocﬁlarcompbmhﬂaaagakding to the
adm ni stration or for adm nistration by inhalation,
f et ebnsubcuthanesusm, ofnkr aakseyl aanokomptriaeenbes
60 admnistration and forns for rectal or vagina

anﬁqg§55@tbg on@htapi cal application, the conpounds

according~to the i1 nvention can be used in creans,
Compound according to the invention 50.0 mg
Mannitol ) 223.75 mg
Crogcarmellose sodium 6.0 mg
Maize starch 15.0 mg
Hydroxypropylmethylcellulose 2.25 mg
Magnesium stearate 3.0 mg

The said single-dose forms comprise a dose
which makes possible a daily administration of 0.01 to
20 mg of active principle per kg of body weight,
depending upon the pharmaceutical dosage form.

There may be specific cases where higher or
lower dosages are appropriate; such dosages also come
within the invention. According to the usual practice,
the dosage appropriate to each patient is determined by
the doctor according to the method of administration,

the weight and the response of the sald patient.



ointnments or lotions. 5 By way of exanple, a

singl e-dose admnistration formof a conpound
according to the invention in the formof a tabl et
can conprise the follow ng conponents: Conpound
according to the invention 590 ng 10 Mannitol 223.75
mg Croscarnell ose sodium6.0 ng Mize starch 15.0 ng
Hydr oxypr opyl net hyl cel | ul ose 2.25 ng Magnesi um

stearate 3. Qc-PBrdIndhecsandtiicRgbe- deseakpent sGOfpEl se
a dose which makes possible a daily adm nistration of

18$ﬁb910 Oaﬁg o&eﬁ%&%%et%r%nﬁéﬂhgdpgﬁrkgh%ftQQQXment of

ep en i Nng upon t armaceut |1 cal dosage
m peC|f|c ases r.Qr 0
| BhEr o Eﬁagagléﬁelg D PG Eiio ABEVE, whIEhe BhBRELER" Lre)
within the invention. According to the usualpgractlce,

t REMiBd a§EEPPFOPEi & peeﬁéeéééwepépﬁénPfué Ger8PRHPfed
by the doctor according to the nmethod of

adrinkdtingt Eonthet havatgbn, apd ohe PEspsfse of the

said patient. 61 According to another of its aspects,

t brairneentitanadllgoacekatedlieosaliet bodofor shévate or of
treatnment of the pathol ogi es indicated above which

canpiigaset BE the said compound.




adm ni stration of an effective dose of a conpound
according to the invention, of one of its
pharmaceutically acceptable salts or of a solvate or
of a hydrate of the said conmpound. 62 CLAIMS 1.
Conpound corresponding to thgyformula 5 (1) 0 R3 H
n(C )-N"ko)~rNR4d R~ 0 [AIPR2 (l) in which 10 m
and n represent integers ranging from1l to 3 such
that m+ n is an integer ranging from2 to 5; p
represents an integer ranging froml to 7; A
represents a single bond op;h$yghosen fromone or
nore groups X, Y and/or Z represents a nethyl ene
group optionally substituted by one or two
C -Galkyl, C3-7-cycloal kyl or C3-7-
cycl oal kyl - Cl - 3-al kyl ene groups; Y represents %ither a
C2- al kenyl eRe gr6ﬁﬁmﬁﬁpﬁoﬁ&qﬁ$SP§E%§F¥¥Gfb&&%y S A
two Cl-6-al kyl, C3-7-cycloal kyl or 20

5 C3d7-cycl oal kyl -d - 3-al kyl ene groups; or a
C2- al kynyl ene

0 R, ITI
" ) J\ N_
4\‘54 o] R,
R1
0
\[A]DRZ()m
(I)

in which

10 m and n represent integers ranging from 1 to 3 such

that m + n is an integer ranging from 2 to 5;

p represents an integer ranging from 1 to 7;

A represents a single bond or is chosen from one or
more groups X, Y and/or Z;

15 X represents a methylene group optionally substituted
by one or two Ci.g-alkyl, Ci.y-cycloalkyl or Ci_q-
cycloalkyl-C;.;-alkylene groups;

Y represents either a C,-alkenylene group optionally
substituted by one or two C;.¢-alkyl, C;.;-cycloalkyl or

20 C34—cycloa1kyl-Cgﬁ—alkylene groupg; or a Cz-alkynylene

group;

Z repregents a group of formula:
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group; Z represents a group of fornula: 63 H2)0 A
(CH2)s * represents an integer ranging from1l to 5; *
and s represent integers and are defined such that

r+s is a nunber ranging from1l to 5 5 R represents
an R5 group optionally substihuted by one or nore R6
and/ or R7 groups; R2 represents a hydrogen or fluorine
atom or a hydroxyl, C, -G al koxy or NRBR q group; R3
represents a hy, yatomor a Cl- gﬂ% group; 10
R4 represents a\hydrdgen atomor a Tal kyl, C3-7-
cycl oal kyl or C337-cycl oal kyl - up; R5
represents a gr chosen froma p pyridyl,

pyri mdinyl, pyridazinyl, pyrazinyl’ i azi nyl,
pyrrolyl, furyl thienyl, imdazolyl, oxazolyl, 15

t 1ol EEFInEHEenhE @roliItegesoxardiyig ﬁyrﬁﬁ /i &Fol2yl |

oxadi azol yl, thiadiazolyl, triazolyl, tetrazolyl,
naplatridy s, mpmantylinuegmmﬁomen@ieiﬁiwad such that
I soqui nolinyl, tetrahydroi soquinolinyl, quinazolinyl,
qu+20x%a IanHumHHt halmginty [froed nnald myl |
napht hyri di nyl, 20 benzofuranyl, di hydrobenzof uranyl,

b@gZQEEk§E¥hts th? §¥EEECB§%f5ﬁ$llyr@&%ﬁﬁltuted by one
olinyl, i1ndazoly

or more R¢ and/or R; groups;

R, represents a hydrogen or fluorine atom or a hydroxyl,
Ci.s~alkoxy or NRgRs group;

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

Rs represents a hydrogen atom or a Cig-alkyl, Ci.7-
cycloalkyl or Ci -cycloalkyl-Cy.z-alkyl group;

Ry represents a group chosen from a phenyl, pyridyl,
pyrimidinyl, pyridazinyl, pyrazinyl, triazinyl,
pyrrolyl, furyl, thienyl, imidazolyl, oxazolyl,
thiazolyi, pyrazolyl, isoxazolyl, isothiazolyl,
oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl,
naphthyl, quinolinyl, tetrahydroquinolinyl,
isoquinolinyl, tetrahydroisoguinolinyl, guinazolinyl,
quinoxalinyl, phthalazinyl, cinnolinyl, naphthyridinyl,
benzofuranyl, dihydrobenzofuranyl, benzothienyl,
dihydrobenzothienyl, indolyl, indolinyl, indazolyl,

isoindolyl, benzimidazolyl, benzoxazolyl,

benzisoxazolyl, benzothiazolyl, benzisothiazolyl,




I soi ndol yl, benzi m dazol yl, benzoxazol yl,

benzi soxazol yl, benzot hi azolyl, benzisothiazolyl, 64
benzotri azol yl, benzoxadi azol yl, benzot hi adi azol yl ,
pyrrol opyridyl, furopyridyl, thienopyridyl,

i m dazopyridyl, oxazol opyridyk, thiazolopyridyl,
pyrazol opyridyl, isoxazol opyridyl or 5

i sot hi azol opyridyl; R6 represents a hal ogen atomor a

C Cc
C%QH%O %gg?yﬁ;dggﬁgbg¥%ia%§1¥ilggéﬁ%bEMhadlazolyl

f%lar%%ﬁ%%?%ﬁy' RREREYE A R R 67 (rascoreo,

. 10 CO2R8, CONR8 S02RO, NR8 or .
bmf@aﬁoeysw en@fa%?R?anadeF tﬁ%ﬁﬁﬁ%@ﬁdmm the
azetidi ne, pyrrolidine, Elperldlne mor phol i ne,
tDYBﬁ%@bﬁBYFh@YlazéEPﬁéZ@ oPpFrparazPhe rings, this
ring optionally being substituted by a Cl-6-al kyl or
5 beseyhigrolppytbdRY:represents a phenyl, phenyl oxy,
benzyl oxy, naphthyl, pyridyl, pyrimdinyl,

PR{ icaFtanEntd PyHAZdyh Prompor a toypmiag posse bl @ -§or
the R7 group or groups to be substituted by one or

MRIRyRE 6[ uesc1BhERyar eci derl ke, hodebxdilfferent
from one another; 20 R8 and RO represent,

CHHRBERET! b SLrons-aalper o - Rudeesanahon ot
ap, addit1 o0 $8LY | NRsRs, NRsCORs, NRsCO:Rs, NRgSO;Rs, CORs,

10 COsRg, CONRgRs, SOzRg, SOzNRgRs or -0-(C:i.:-alkylene) -0-
group or a ring chosen from the azetidine, pyrrolidine,
piperidine, morpholine, thiomorpholine, azepine or
piperazine rings, this ring optionally being
substituted by a Ci¢-alkyl or benzyl group;

15 R, represents a phenyl, phenyloxy, benzyloxy, naphthyl,
pyridyl, pyrimidinyl, pyridazinyl or pyrazinyl group;
it being possible for the R, group or groups to be
substituted by one or more Rs groups which are identical
to or different from one another;

20 Rs and Ry, represent, independently of one another, a
hydrogen atom or a C;.¢-alkyl group;
in the base form or in the form of an addition salt

with an acid, of a hydrate or of a solvate.

2. Compound of formula (I} according to
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with an acid, of a hydrate or of a solvate. 2.
Conpound of formula (1) according to 65 Cdaim1l,
characterized in that: mand n represent integers
equal to 1 or 2 such that m+ nis an integer ranging
from2 to 4; p represents anggnteger ranging froml to
3; 5 A represents a single bond or a nethylene or C2-
al kynyl ene group; R represents an R5 group optionally

sbStit Yt edpy o yg@%rlgedweaetﬁgtand/or R7 groups; R2

r epreésent's a rogen atomor a hydroxyl group; 10 R3

represents a en_ataom_or 1- ar

Bhre eﬁtgesrﬁéapg SReEedTropdian 18 3 £ e <ot
cycl oal kyl or C3-7-cycl oal ky I- 3 aIkyI group; R5

r Bprredenfs ag &P63§e€h6§€ﬁlpﬁb Smb Kerd 2ipyridyl ,
pyrimdinyl, imdazolyl, thlazolyl pyrazolyl 15
|90%&P¢E§Ent§xa@|aﬂeﬁﬁﬁr Fapatrg | from 1 to 3;

t et rahydr oqui nol i nyl , |squ|noI|nyI t et rahydr oi so-
qaim&b&e¢bntEnaobﬁhglbnbohﬁnpk,abethwﬂ@@@obm Ca-
benzoxazol yl, benzothi azol yl, benzotriazolyl or

PRN kYYD BHedyhougQ R6 represents a hal ogen atomor a
cyano, C: L-6-alkyl, C3-7- cycloalkyl Cl- 6- al koxy or

CR,-PepluoeRebkyh B MUY bt MLV} HistOftuted by one
plperldlne ring, this ring optionally
or more Rg and/or R; groups;
R, represents a hydrogen atom or a hydroxyl group;
R; represents a hydrogen atom or a Ci¢-alkyl group;
Rs represents a hydrogen atom or a Ci.g-alkyl, Cz.4-
cycloalkyl or Ci.;-cycloalkyl-Cis-alkyl group;
Ry represents a group chosen from a phenyl, pyridyl,
pyrimidinyl, imidazolyl, thiazolyl, pyrazolyl,
isoxazolyl, oxadiazolyl, naphthyl,
tetrahydroquinelinyl, isoquinolinyl, tetrahydroiso-
quinolinyl, indolyl, indolinyl, benzimidazolyl,
benzoxazolyl, benzothiazolyl, benzotriazolyl or
pyrrolopyridyl;
R¢ represents a halogen atom or a cyano, Ci-¢-alkyl, Ci.o-
cycloalkyl, Ci-g-alkoxy or Ci.g-fluorocalkyl group or a
pyrrolidine or piperidine ring, this ring optionally
being substituted by a Ci¢-alkyl group;

R; represents a phenyl group which can be substituted by
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bei ng substituted by a Cl-6-al kyl group; R7 represents
a phenyl group which can be substituted by 66 one or
nore RG groups which are identical to or different
fromone another; in the base formor in the form of
an addition salt wth an acig¢, of a hydrate or of a
solvate. 5 3. Conpound of fornula (I) according to
Claim1l or 2, characterized in that: mand n represent

i nteogers equaky ? ﬁ?% %h%HﬁhaEQaHdeﬂticgli§o?8r

|nteger rangi ng p represents an integer
fro 1 ton§ 10 represents a single bond or
3 5P“bf “&rfe group R, represents an

rou optlonally subs it by one nor e
it %.he %ag-’reo FRE™ RE i’?e @?é%ﬁlr o?r%%&

hydr oxyl group; 15 RB represents a hydr en atomor a
Crithakrylacgdoupt aRIvIdEEEs &t ©fa ahPHly§és® -at om or a
Cl-6-al kyl, C3-7- cycloal kyl or

C3-7- cycl oal3kyl - Conoalnkly lo fy foupulR5 (Tdpreserdsing to
group chosen from a phenyl, pyridyl, pyrimdinyl,

t hilazel ¥l or 2OxazeiEct ardpkidchyn @ha2Q i soqui nol i nyl ;
RG represents a hal ogen atom or a cyano, Cl-6-alkyl,

Gk Endpﬁp&%@ﬂ@@emtchn@e@%&%%bq%hlcktﬁifb&omoﬂdﬁﬂ that
group or

m + n is an integer ranging from 2 to 4;

p represents an integer ranging from 1 to 3;

A represents a single bond or a methylene or C,-
alkynylene group;

R: represents an Rs group optionally substituted by one
or more Rg and/or R; groups;

R, represents a hydrogen atom or a hydroxyl group;

R; represents a hydrogen atom or a Ci.e-alkyl group;

R; represents a hydrogen atom or a Cig-alkyl, Ci-o-
cycloalkyl or Ciq,-cycloalkyl-C; ;-alkyl group;

Rs represents a group chosen from a phenyl, pyridyl,
pyrimidinyl, thiazolyl, isoxazolyl, naphthyl or
isoguinolinyl;

Rg represents a halogen atom or a cyano, Ci.g-alkyl, Ci_7-
cycloalkyl, C; g-alkoxy or Ci.g-fluorcalkyl group or a
pyrrolidine or piperidine ring, this ring optionally

being substituted by a Ci¢-alkyl group;




5

10

15

20

pyrrolidine or piperidine ring, this ring optionally
bei ng substituted by a Cl-6-al kyl group; 67 R7
represents a phenyl group which can be substituted by
one or nore RG groups which are identical to or
different fromone another. 4 Conpound of formula (I)
according to any 5 one of Cains 1 to 3,
characterized in that: R3 represents a hydrogen atom

in tr%gjr base for Iﬁ{gﬁ&e%ﬂ‘%ﬁﬂ{l& bl ki idifted by

n1or iI'n m of an addition salt

VM%é]éH] qgfe dr tf%ﬁ” fg fﬁéﬁg\ggfatc;Qnﬁ

Process ar at 1°on conpound of formula

( ccord to any one of Clalns 1 to 4, conprising
%%fﬁ' %ms??%ga?%e%%ﬁverting t he

carbanate ester of general fornula ( IV? O RB3nOR R
TOM O inp R (199m0Q8nd ohnfermria A RBCCRRIIREY he any
and n are as def ined in the formula (I) according to
Ghaé nofl @halids representsharageehykedr it Byat gyroup,

Ry represents a hydrogen atom;

R, represents a hydrogen atom or a Cig-alkyl group;

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

5. Process for the preparation of a
compound of formula (I) according to any one of Claims
1 to 4, comprising the stage consisting in converting
the carbamate-ester of general formula (IV)

O R,
| /2:;1 0
R
1~ 0O
U“PIQZ()m
(V)

in which R;, A, Rz, Rs, p, m and n are as defined in the
formula (I) according to Claim 1 and R represents a
methyl or ethyl group,
by aminolysis using an amine of general formula R;NHs,
in which R, is as defined in the formula (I) according

to Claim 1.

6. Compound corresponding to the general

formula (IV)
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by am nol ysis using an am ne of general fornmula RANHZ,
in which R4 is as defined in the fornmula (1) according
20 to daiml. 6. Conmpound corresponding to the
general formula (I1V) 68 OR3 ."KkORNn)"NO1R-Y
IAIP R2 )MO (1V) inwhich B, A R2, R3, P, mand n
are as defined in the formula (1) according to C aim
1 and Rrepresents a nethyl or ethyl group. 5 7.

Phar maceuti cal conposition cogpri SRng at | east one
conmpound of formula (I) accordjng t{0 any_one of
Clains 1 to 4, inthe b ﬂ Fbally
acceptabl e salt, hydrate/or;'sol vate flprm and
optionally one o paceutlcal y acceptable 10
exci pients. 8. CbnpobN@ﬁ? for mul a (1) according to
any one of Clains 1to 4, int base or
pharmaceutically acceptable salt’, hydrate or solvate

fggn%hgg h&? ufe ma%QHEdIC%WEEE n are as defined in the

formula (I) according to Claim 1 and R represents a

methyl or ethyl group.

7. Pharmaceutical composition comprising at
least one compound of formula (I} according to any one
of Claims 1 to 4, in the base or pharmaceutically
acceptable salt, hydrate or solvate form, and
optionally one or more pharmaceutically acceptable
excipients.

8. Compound of formula (I) according to any
one of Claims 1 to 4, in the base or pharmaceutically
acceptable salt, hydrate or solvate form, for its use
as medicament.

9. Use of a compound of formula (I)
according to any one of Claims 1 to 4, in the base or
pharmaceutically acceptable salt, hydrate or solvate
form, in the preparation of a medicament intended to
prevent or treat a pathology in which endogenous
cannabinoids and/or any other substrate metabolized by

the enzyme FAAH are involved.

10. Use of a compound of formula (I)
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is 9. Use of a compound of formula (lI) according to
any one of Clains 1 to 4, in the base or
pharmaceutically acceptable salt, hydrate or solvate
form in the preparation of a nmedicanent intended to
prevent or treat a pathol ogygbn whi ch endogenous 20
cannabi noi ds and/ or any ot her substrate netabolized by
the enzyne FAAH are involved. 10. Use of a compound of

f Qepuk-aibly) 89 angCepkdickgciaigRy 10fe af, Chakhe bake 4r
in the base or pharnaceutically acceptable salt,

2%&59&308?tﬁggiagegcggb@bbﬂ% 518 +Pr eRALRLEL0B Ok A vate
Ircanment intended to~ prevent or treat acute or

chroni c.pain, dizziness, 5 vomting, e i
iFesPaes B ERe PEFBar e omat foyERLsptRit dps SRRl co
acute or chronic neurodegenerative di,seases, .
ePFPEBEY, O%| E&F2di §6MGEr T CCIPGI 6V RECT af *dP¢E58 8,
renal ischaem a, cancers, disorders of the inmmune
sysmétingl | sayseadi sasday, digogaessit neurglegicel and
bacterial infectious diseases, inflammtory diseases,
optyopdrbsiis, peybotogdiesi oasutepwmehaopicondi ti ons,
gastroi ntestinal diseases or wurinary incontinence.
neurodegenerative diseases, epilepsy, sleep disorders,

cardiovascular diseases, renal ischaemia, cancers,
disorders of the immune system, allergic diseases,
parasitic, viral or bacterial infectious diseases,
inflammatory diseases, osteoporosis, eye conditions,

pulmonary conditions, gastrointestinal diseases or

urinary incontinence.




