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1 DERI VATI VES OF ALKYLPI PERAZI NE- AND

ALKYLHOMVOPI PERAZI NE CARBOXYLATES, PREPARATI ON METHOD
THERECF AND USE OF SAME AS FAAH ENZYME | NHI BI TORS The
invention relates to al kyl pi perazine- and 5

al kyl honopi per azi ne-car boxyl ate derivatives, to their
preparation and to their applilcation in therapy.

Al ready known are phenylalkylcarbanate dioxane 2-

d%ﬂliﬁ%erl \r/}glfl Ves, d‘gg%fﬁ% espect ve |%Et SINE-

éﬂnﬁéﬁyﬂﬁ‘f&% V‘Q&EQQ&%B@&E@HO%WW u?sﬁx’:\fdﬁ' SAME AS
W2005/ 070910 Ich are inhibitors of the enzyme FAAH

(fatty acid am de hykp!l meegME eI BoRgi || a need to
find and devel op products which inhibit the enzyne

FAAH. The mempiouRds: dn thel difed el lofl peeérdhise- and
goal . The conpounds of the invention are of the

aanarinodigrend fi fd Jedr X H atNlddd- Rt Rred b NCheid
i plll~~~nnn 20 (1) in which n represents an

prepegert ibrorark] 4o repries epsl et e g ¢h@@ﬁyw from1l

to 7; Ais selected fromone or nore groups

and/ or Z; MyreadwepremEntara phamyd Jg%ﬂdﬂpﬁ%’f—?on%%@yane 2-
substltuted by one or two Cl-6- alhy C cloalkgl

adrkydrarhamatenlaad -lcpiperazine- an i- homopi erazin

carboxylate derivatives, described respectively in the
documents WO 2004/067498 A, WO 2004/020430 A and
W02005/070910, which are inhibitors of the enzyme FAAH
(fatty acid amide hydrolase).

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

The compounds of the invention are of the general

formula (I)

|/\N
R, /G\fA ip/NTV% o

(I)

in which

fa]

represents an integer 1 or 2;
represents an integer ranging from 1 to 7;

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

b T R ¢

represents a methylene group optionally substituted by one

or two Cig-alkyl, Ci.s-cycloalkyl or Ci.;-cycloalkyl-Cj.a-
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al kyl ene groups; Y represents either a C2-al kenyl ene
group optionally substituted by one or two

Cl-6-al kyl, C3-7-cycl oal kyl or
C3-7-cycl oal kyl - C1- 3-al kyl ene groups; or a

C2-al kynyl ene 5 group; Z reppesents a group of
formula: (CH2)o (CH2)r (CH2)s o represents an integer
ranging from1l1l to 5; 10 r and s represent integers and
are defined such that r+s is a nunber ranging from1
alikyder® rppngsent s a singl e bond, an oxygen or sul phur
atomor an SO S02, C=0O or CH(OH) group; Rl

Y aerasssrd sh sgitdigy R4 @peilssayileneyBEoubu oed Usnadid” or
15 nore groups RS and/or R6; R4 represents a grou

SIBISECAF ST G ©TIh ey IEW Dy eliayy T S AR A TRY L or
G- oA R 1A RS JEOUR A VT LB ene
20

i_soxazol yl, isothiazolyl, oxadiazolyl,

FREdi azol yl, triazolyl, tetrazolyl, naphthalenyl,
A0Sy qRthyl . r‘ﬁ‘ﬂrﬂ‘%f Bl ymif F @hydr oqui nol i nyl,

| Soquinol 1yl e ahydroi'soqui nol i nyl, qui nazolinyl,
qui noxal i nyl , phthal azi nyl, cinnolinyl,

napht hyri di nyl , gefuranyl, di hydrab gzofuranyl,
benzot hi enyl , 25\di hydfobenzot hi enyl gdol yl ,
i ndol i nyl, indanyN/ indazolyl, 4 Oy
benzi m dazol yl, Jpéngoxazol yl, benzi spxazol yl,

benzot hi azol yl , "benzi sot hi azol yl , benzdétsi azol yl ,
benzoxadi azol yl , benzot hi adi azol yl, pyrrol opyridi nyl,
furopyridinyl, thienopyridinyl, imdazopyridinyl,

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;

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

SO, S0;, C=0 or CH{OH) group;

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

R; represents a group selected from a phenyl, pyridinyl,
pyrimidinyl, pyridazinyl, pyrazinyl, triazinyl, pyrrolyl,
furanyl, thienyl, imidazolyl, oxazolyl, thiazeolyl,
pyrazolyl, isoxazolyl, isothiazolyl, oxadiazeclyl,
thiadiazolyl, triazolyl, tetrazolyl, naphthalenyl,
diphenylmethyl, quinolinyl, tetrahydroquinolinyl,
isogquinolinyl, tetrahydroisoquinolinyl, gquinazolinyl,
guinoxalinyl, phthalazinyl, cinnolinyl, naphthyridinyl,

benzofuranyl, dihydrobenzofuranyl, benzothienyl,

dihydrobenzothienyl, indolyl, indolinyl, indanyl, indazolyl,
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5 oxazol opyridinyl, thiazol opyridinyl,

pyrazol opyridinyl, isoxazol opyridinyl and

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

a cyano, nitro, Cl-6-alkyl, Cl1-6-al koxy, hydroxyl,

Cl-6-t hi oal kyl, Cl-6-fluoroal kyl, Cil-6-fluoroal koxy

or Cl-C6-fl uorothioal kyl group, a group 10 NR7RS,

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

SO02R7 or SO2NR7R8, or an -0- (Cl-3-alkylene) -0
igoaumdolRA I eRiresenids 2z 1ptlenWen gehamd IoXly,, denzigaxgzolyl,

napht hal enyl, pyridinyl, pyrimdinyl, pyridazinyl or
beyrzatinnilzodrydup betrtr sardirz ey lgr dgrszdRer e olgyL

optional |y substituted by one or 15 nore groups RS
begeoiagidlazcd vir, dieffzsrdniadieanlile anottrekopy A Emd R8

represent independently of one another a hydrogen
Eapremya i ol 6-Bignonyods 0 figHAFARY EHEL R om or

atons which c%;ry thema ring selected fr

r

CHPGEIHENG L ol (A IRHE NG - Fs TRy 1 ainy 1,
ARG A B R B DB [ T

Re; PebipHEAUE: oTBa18REESSR0R B U LOER LA, % o-alkyl,

group represents a n at’‘om or
1- . gﬁ-?- yvcloal kyl: - 1
Cg’s’s- %-lgéf}é%}d al Ky -06?813- aclo1 r& rt%lrc%lp}?ylz' 5 ("Ilﬁst leuoc:%%at%i of
c, Ne A1RER™d 100,460 DTReUDES, O ot HESRL Y1 f gEBUb2 &l hroup
may therefore conprise two or nore groups A i1dentica

NRORP! MR fAONGNNRECOMNORNSO,R:4 CORINICOLFE, ,C CUNRIRES SOzRy
of general fornmula (1) a first subgroup of conpounds

drs SNReBLd f drhe compoudiskyflane WO adroup r epr esent s
an integer 1 or 2; 5 p represents an integer ranging

Rsr oaptesents A phesgllecpheniilomyonbemzyhorsy grapiselenyl,
£3¥¥Q?£;§, pyrimidinyl, pyridazinyl or pyrazinyl group, the
group or groups Rs being optionally substituted by one or
more groups Rs identical to or different from one another;
R, and Ry represent independently of one another a hydrogen
atom or a C;e-alkyl group, or form with the atom or atoms
which carry them a ring selected from azetidine,
pyrrolidine, piperidine, morpholine, thiomorpholine, azepine
and piperazine, this ring being optionally substituted by a
Ci.g-alkyl or benzyl 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;.;-cycloalkyl-Ci s-alkyl group.

In the context of the invention the compounds of

general formula (I) may therefore comprise two or more

groups A identical to or different from another.
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X represents a nethyl ene group optionally substituted
by one or two Cl-6-alkyl, nore particularly nethyl,
groups; Y represents either a C2-al kenyl ene group or a
C2-al kynyl ene 10 group; G represents a single bond,
an oxygen atomor a C=O groupy Rl represents a group
R4 optionally substituted by one or nore groups R5
and/or R6; R4 represents a group selected froma
phenyl, naphthal enyl, 15 di phenyl nmethyl, quinolinyl,
i ndol yl, pyiazplte domarmisy|of gqememdaldifodmelal (I) a first
thiazolyl; R5 represents a hal ogen atom nore
spdngiriooyd arfl ycampehirols nisgs camgdasst iafe the womounds for
i odine, or a cyano group, a Cl-6-alkyl group, nore
whaictiz:cul arly a methyl, an isopropyl or 20 a
tert-butyl, a Cl-6- alkoxy group, nore particularly a
)%FE%SCPIB imtegesal kyAr gq"oup, more particularly a

trifluoronmethyl, a Cl-C6-fluoro koxy qgoup nor e
Fp&eHEnea s ap tintedsd: FRRAE , Fx8™ ah

38@&%%5}@%1}%%'0&%%%5%%0@%% B o
)géenz %{g{—?t% Wihet ér?ep %@%P%F%%M@Gtéd by one
al Ky €

group, repr n at om or

% tgacgydéf oaal 1@1 C‘iﬁ{&}@f}i&?ﬂ 1gcr5'61u%l Arrntl)eng i he %Ic-)?r%%%nds
Wiregtnarale d dinmdear (4 )czaali%%%@n%u@w f LayPalrRgsylene
i s conposed of the conmpounds “for which: n

Jreffesents an integer 1; p represents an |nteger
ranging froml to 4, Ais selected fromone or nore

@t aiyl/Drs MigDé repids eam soxy et hytemeograup=0 group;
optionally substituted by one

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

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

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

Rg¢ represents a phenyl, naphthalenyl or benzyloxy group;

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

R; represents a hydrogen atom or a Ci¢-alkyl, C;;-cycloalkyl
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or two Cl-6-al kyl, nore particularly methyl, groups;
10 Y represents a C2-al kynyl ene group; G represents a
single bond or an oxygen atom Rl represents a group
R4 optionally substituted by one or nobre groups R5
and/or R6; R4 represents a graup selected froma
phenyl , napht hal enyl 15 or isoxazolyl; R5 represents
a hal ogen atom nore particularly a chlorine or a
fluorine, or a cyano group, a Cl-6-al koxy group, nore
qarty et et lyabkykt boxyallay Clgbetipuor oal kyl group, nore
particularly a trifluoronethyl; 20 R6 represents a
phenyl gr cApen®2thepreweousda dfdgegenadt daronla (I) a
Cl-6-al kyl group; R3 represents a hydrogen _atomor a
qg;qp@J%ngrqu7o§y@@@gpu9¢s b¢ composed of the compounds
C3-7-cycl oal kyl - C1- 3-al kyl group. Anobng the conpounds
L Bi formula (1) athird 25 subgroup of
conpounds is conposed of _the conmpounds for which: n,
W, TTSEERES Angintedger & p1 R4, R5, R6, R7 and RS
are as 6 defined in the general .f la_ (L) or in the
lﬁfﬁ%ﬁﬁﬁp%ﬁ a%e*?%%%eﬁbg eIt Fﬁﬁﬁggeﬁ?s&é hydr ogen
A0 s Bl 206 25E0h S0l Y ROFE BLALE x2afly Bk kY]
group, nore 5 partrcularly a net , a
ﬁxkfpf@§é k¥|m@ﬁﬂypengnéfougaéﬁtQHﬁéIhﬁ Substituted by one
cyclopropyl or a C3_,-cycloal kyl-Cl-3-alkyl group,
SPrevdatt L CalRyl Yy dor&HBasy CLQPALDY| metHPDY GhEups;
conpound% of general fornula (1) nention my be nmade
virdéieedoht 9V NG, -Capalidsie Hroup;
2- (et hyl am no) - 2- oxoet hyl 4-(2-bi phenyl - 3-yl et hyl) -
G represents a single bond or an oxygen atom;

R, represents a group R, opticnally substituted by one or
more groups Rs and/or Re;
R, represents a group selected from a phenyl, naphthalenyl
or isoxazolyl;
Rs represents a halogen atom, more particularly a chlorine
or a fluorine, or a cyano group, a C;.g-alkoxy group, more
particularly a methoxy, a Ci.g-fluoroalkyl group, more
particularly a trifluoromethyl;
Rs represents a phenyl group;
R, repregents a hydrogen atom or C;.¢-alkyl group;
R; represents a hydrogen atom or a C;-¢-alkyl, Cs;.;-cycloalkyl
or Cz.;-cycloalkyl-Ci.z-alkyl group.

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

n, p, A, X, ¥, Z, o, ¥, 8, G, Ry, Ry Rs, Rg, R; and Rz are as
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pi per azi ne-| -carboxylate - 2-(nethyl am no) - 2-oxoet hyl

4- (2- bi phenyl -4-yl ethyl )- piperazine-I|-carboxyl ate -

2- (et hyl am no) - 2- oxoet hyl 4-[ 2-(1-napht hyl)ethyl]-

15 pi perazi ne-| -carboxyl ate -

2- (et hyl am no) - 2- oxoet hyl 4-{&@-[ 3-(4-chl orophenyl) -

i soxazol -5-yl]ethyl}piperazi ne-|-carboxylate -

2- (et hyl am no) - 2- oxoet hyl 4-{2-[5-(4-chl orophenyl) -

i soxazol - 3-yl ] et hyl } pi perazi ne-1| -car boxyl ate 20 -
@efimediyianthe) génexabt Agrmdl §3{ b phenyh- 8hel pnbgybyps as
pi per azi ne-1-carboxyl ate - 2-(nethyl am no) - 2- oxoet hyl

de ¥ Bnedl pilepiyes 4-yl propyl ) - pi perazi ne-1-carboxyl ate -

2- (et hyl am no) - 2- oxoet hyl 4-(3-bi phenyl -3-yl-1,1- 25

R memnA SR |13 pipEresshate®ar boxyl ate -

2- (et hyl am no) - 2- oxoet hyl 4-[3-(3'-chI0{opiphen¥I-

B ORHGIRA T DiH PR GRE - RAD R | At e -g 31Kyl group, more
2- (et hyl am no) - 2- oxoet hy|, 4-[3-(4' -chl orobi phenyl| - 3-
GHS DTOpyFT by o) BEFRELT - SaPhaxovat gal i °GE8UB] e
é%%@?é&i%?gyng)a é?éﬂfgggi éi[%;?gqég§am851ﬁ&ﬁh%Q¥Lé§kyl

pr 0py pérazine:= r boxy

&OET Ny Ag 9% 220%Q igyé 4eH, - ropyl.
%%-?ﬁ'-netﬁgéy Fpﬁeny?- -yl ﬁr%%%&?p_ BY

pi perazi neahoggr PREYEShSounds (8Bt §¥haphnofo2maXaettyl mention
4-[3-(3' -chl orobi phenyl - 4-yl)propyl]
RAPEp8Zhie locarheXFbal 6wing- £8BbEYHARTE NO) - 2- 0xoet hyl

4-13-(4' -chl orobi phenyl - 10
4-y1 jpe oyl apipe) azi orobthgl boxykabéphenyl-3-ylethyl) -
2- (et hyl am no) - 2- oxoet hyl 4-[ 3-(2-napht hyl ) propyl] -
piperazine-1l-carboxylate ‘
- 2-(methylamino) -2-oxoethyl 4-(2-biphenyl-4-ylethyl) -
piperazine-l-carboxylate
- 2-(methylamino) -2-oxoethyl 4-[2-(1-naphthyl)ethyl]-
piperazine-l-carboxylate
- 2- (methylamino) -2-oxoethyl 4-{2-[3-(4-chlorophenyl) -
igsoxazol-5-yl]lethyl}piperazine-1-carboxylate
- 2-(methylamino) -2-oxoethyl 4-{2-[5-(4-chlorophenyl) -
isoxazol-3-yl]ethyl }piperazine-1-carboxylate
- 2-(methylamino) -2-oxoethyl 4- (3-biphenyl-3-ylpropyl) -
piperazine-l-carboxylate
- 2-(methylamino) -2-oxocethyl 4- (3-biphenyl-4-ylpropyl) -
piperazine-l-carboxylate
- 2-{methylamino) -2-oxocethyl 4-(3-biphenyl-3-yl1-1,1-
dimethylpropyl)piperazine-1l-carboxylate

- 2-{methylamino) -2-oxoethyl 4-[3-(3’-chlorobiphenyl-

3-yl)propyllpiperazine-1l-carboxylate
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- 2-(met hyl am no) - 2- oxoet hyl 4-(3-[5-(4-chl orophenyl) -
i soxazol - 3-yl ] propyl } pi perazi ne-1-carboxylate 15 -

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

i soxazol - 5-yl ] propyl } pi perazi ne-1| -carboxyl ate -

2- (et hyl am no) - 2- oxoet hyl 4-§4-(3-chl orophenyl) -

but yl ] pi per azi ne- 1- car boxyl ate -

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

4-[4-(4-chl orophenyl)butyl]- 20

-pizpdirazinyd-amicar) bexxatet hy 12 -4(-nist-hid ‘ardhile)rcb iptosthy4 3 -
4-{4-[3-(trifluoronethyl)-

yRhempiph il pilpepiqremnez insdricantiabd ate -

2- (et hyl am no) - 2- oxoet hyl 4-(4-[4-(trifl uoranethyl).-
-p Berlyiethylnisa) erapxeetihydardoobé @ 'e e hoxybiphenyl-3-
2- (et hyl_am no) - 2- oxoet hyl 4;%@;[4-(trifluoronethyl-
YRR SFERYEd R ipeyazing i GReRes e car boxyl ate 8 -

_igégﬁ%gﬁéﬁr]no éﬁ§é§%%ﬁ¥£@zfﬁj3-(4'—methoxybiphenyl-3_
-yl ] pi perazi ne- 1- car.boxyl.ate .-

V) BB R D de R Tate

4-[5-(2,.4-d] r opl Mt 12 (= ; -

4-2yn(-m%-%)ﬂ§ﬁ1%n%'2{ro Zicbﬁrebs{}%gcta box4yl [a3t e(3 g chlorobiphenyl

2 g%t(@g I N2 Reth)

4‘4-3#([:L (2, %ﬁ g]i}‘:{:iﬁeor%o%h)&%ﬁy ;@paerr%atoxylate

AN e tHIIRIRSI AZ N5 cafpoxy] Bf €(4 --chlorobiphenyl-

2- (et hyl’am no) - 2- oxoet hyl

A~ N5 a1 digsiiaronhenyl Jfaoxylate

“4-yn-1-yl] pi perazi ne-|-carboxylate -

-2 2(-netdiHyanimino )2-Dxneidyiy U -4 5 3t T aphozly 10propyl] -

fl uor ophenyl ) pent - 4-yn-1-yl ] pi perazi ne-1-car boxyl ate

piprawitted lamarde ladtoet hyl  4-[ 3- ( 2-

chl or ophenoxy) pr opyl ] pi perazi ne-1|-carboxyl ate -

2 A nfmeiivarmig)o 2= raeaety U-4 33 slThi brapHeraggeyl) -

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

iz 3 )

BLIREIRA B A ZL NS kL3P FRBIA R oxy) -
- 2- (methylamino) -2-oxoethyl 4-{3-[3-(4-chlorophenyl) -

isoxazol-5-yl]propyl }piperazine-1-carboxylate

- 2-{methylamino) -2-oxoethyl 4-[4-(3-chlorophenyl) -
butyl]lpiperazine-l-carboxylate

- 2-(methylamino) -~2-oxoethyl 4-[4-(4-chlorophenyl)butyl]-
piperazine-l-carboxylate

- 2—(methylamino)-2-oxoethfl 4-{4-[3-{trifluoromethyl) -
phenyl]lbutyl}piperazine-1-carboxylate

- 2- (methylamino) -2-oxoethyl 4-{4-[4-(trifluoromethyl) -
phenyllbutyl}piperazine-1-carboxylate

- 2-{methylamino) -2-oxoethyl 4-{4-[4-(trifluoromethyl-

phenyl]lbut-3-yn-1-yl}piperazine-1l-carboxylate
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propyl ] pi perazi ne-| -carboxyl ate -

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

phenoxy) propyl] pi perazine-|-carboxyl ate -

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

phenoxy) propyl ] pi per azi ne-| -cgrboxyl ate -

2- (et hyl am no) - 2- oxoet hyl 4-[3-(2, 5-di chl oro-

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

2- (et hyl am no) - 2- oxoet hyl 4-[3-(2, 6-di chl oro-
-phenaxhyileamins)i-reraxiatétl- dar [Box(a -athd @pphenyl) pent -4 -yn-
2- (et hyl am no) - 2- oxoet hyl 4-[3-(3, 5-di chl or ophenoxy) -

1pydp pijpeirearias rledarbmyydateat e.  The conpounds of

general formula (1) may include 9 one or nore
-adyrimetiyd agdmso s, - onesE hvdly 4exiSst (3 4# 1HehlqnRphanyl) pent -
enantioners or diastereoi soners. The conpounds of

dgdRertaly L 1 FgmRNaE IS IrgRr ey 1@L%t in the formof cis

0 s L S T T A e

m xt yres, i.ncludi.ng the racepmi ¢ mxtures, form part
46@mt'He_Yi VML e ccc?r]rfpl)%%{ sactoef formula (1) may

ST Ry Ca R X B G R gD pene
4i-r§;¥ﬁ-&t-iyqr1pi&r%%-slalaa%ﬁ@m\eam ageously prepared
W

pharmaceutically accept'abl e acids, although the

-S3l-t ey 10infi8f0 )20l Gskdesefl 14 £ O7- exaildso for
purifying or isolating conpounds of fornula (1)

flideawpiedyan P-4 6fntihes1 ligiyenid ime -115- cEhebaoripomds
of general fornula (1) may be in the formof hydrates
-012 -Salerdtydsmirariel 2 duvetiey if arnf3of (2-associ ati ons or
conbi nations with one or nore nol ecul es of
chlorophenoxy) propyllpiperazine-l-carboxylate

- 2- (methylamino) -2-oxocethyl 4—[3—(3-chlorophenoxy)-
propyvl]piperazine-1l-carboxylate

- 2-(methylaminc) -2-oxoethyl 4-[3-{4-chlorophenoxy) -
propyllpiperazine-1l-carboxylate

- 2-{methylamino) -2-oxoethyl 4-[3-(2,3-dichloro-
phenoxy)propyllpiperazine-l-carboxylate

- 2- (methylamino) -2-oxoethyl 4-[3-(2,4-dichloro-
phenoxy) propyllpiperazine-1l-carboxylate

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

- 2- (methylamino) -2-oxcethyl 4-[3-(2,6-dichloro-
phenoxy)propyllpiperazine-1-carboxylate

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

The compounds of general formula (I) may include
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water or with a solvent. Hydrates and solvates of this
kind |ikewise formpart of the invention. 20 In the
context of the invention the terns have the follow ng
meani ngs: C-z, where t and z may take the val ues from
l1to7, is a carbon chain whgch may have fromt to z
carbon atons; for exanple, Cl1.3 is a carbon chain
which nmay have 1 to 3 carbon 25 atons; alkyl is a

| inear or branched saturated aliphatic group; for

ocexamy eore Ghyviwmatnlc greolyprreprBEFssnimsyn ecardioniri(the form
chain of 1 to 6 carbon atons which is |inear or

offr amelnéd omemsr @ rpaitsishe radiscmenst.hylihe erdnpoupte @l general
i sopropyl, butyl, isobutyl, tert-butyl, pentyl or

feampla IRy Meve alscn eximdarirothe fosme®f st flePr trans
dlvalent 5 al kyl group for exanple, a Cl-3-al kyl ene

(& 0§ STEFY.ESBRTS -2 ThASPal SR A Tehai FREALL GRpRe and

car bon at.ons MhIChIEi [.i near. .or hbranched, nore

dﬁase:.emom%m% hASh &1 88 tRedTe MIXEYRET, | HIGAHERS dhe
B eambee Mg '°a'g§;,gr S Yl allodagrgue: for

gr oupy répresents a cyclic

carbon gr r he f
parti cul a?ﬁ% a g%ng%}soﬁy %%1@1 ogﬁlt)qu‘Egir cyc}f osptenlrillt, © torm

oFY SaRex ¥y %rfl %)ﬁﬁl‘%rl%g ﬂaltsaluhwlaedl%é S Rl valeNalts of

unsat ur at ed tic group having 2 carbons, nore

thfs! 'kq.lr'ﬂdarf'o\zfrnﬁ@)a%tth)dfert@he iHvent@al kynyl ene is a
C=C- group; alkoxy is an -0-al kyl group having a

I i near or ThsanghAd.s SAelraatvethtalggiailie pfgidred with
thioal kyl is an -S-alkyl group having a linear or
phaanekedt isatllyatedeptgiiiat iazictsi lthough the salts of
other acids useful, for example, for purifying or isolating
compounds of formula (I) likewise form part of the
invention.

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

In the context of the invention the terms have the
following meanings:

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

- alkyl is a linear or branched saturated aliphatic

group; for example, a Ci¢-alkyl group represents a carbon
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20 - fluoroal kyl is an al kyl group of which one or

nore hydrogen atons have been substituted by a

fluorine atom fluoroal koxy is an al koxy group of

whi ch one or nore hydrogen atons have been substituted
by a fluorine atom fluorothigal kyl is a thioal kyl

group of which one or 25 nore hydrogen atons have

been substituted by a fluorine atom and a hal ogen
atomis a fluorine, a chlorine, a bromne or 11 an
dhedimef Theo ehpeuidsn atdre winkentison ingabheprigpamaed,
according to various nethods, which are illustrated by
mome peatvaed asdicle fusithod, Btihils st ngi3ePEORYk stbutyl,
nmet hod (schene 1) the conpounds of general fornmula

isopurml . bé%ﬁ%‘ﬁé’ftéd:bper@é@t |Cﬁ‘g hexylgmi ne of general
formula (IV), in which R1, are

“def i ﬁé&tylﬁ%é%@néﬂa}eaﬁoﬂm%ﬁ(ﬁi U i 3 igalenc

aﬁy eneral fa nul a (“i'ﬁ er'o rCSUb ]15&7 eéeiﬁé{%fﬂ}oéresems N
thy11 %”tefc%rﬂo%p@ﬁaai g 1af1;do R IERLEE U Sk I & 1inear

€ car anat'e-  ester genera ormula

& Iﬁrat&g‘% gener%a{fo?}&]m %)yl%eréﬁgyiéﬁg °

compoun y “am nol ysi s usi ng an

1aMhe Al g dordad®, I@M—IZ, in which 15 R3 is as
definéd in the general fornula (1). The aninolysis

- eactdy@l JEk e GAld I8 IO dlkyll StME Soieheddmple,

met hanol or ethanol or in a mxture of solvents such
@S, -BidlaxlkyinGrdigt nadpmisdritsan Sedleie darith \gtow? of 3
to 7 carbon atomg, more particularly a cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl;

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

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

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

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

- fluocrocalkyl is an alkyl group of which one or more
hydrogen atoms have been substituted by a fluorine atom;
- fluoroalkoxy is an alkoxy group of which one or more
hydrogen atoms have been substituted by a fluorine atom;
- fluorothioalkyl is a thiocalkyl group of which one or
more hydrogen atoms have been substituted by a fluorine
atom; and

- a halogen atom is a fluorine, a chlorine, a bromine or
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XOJyO R rNH (Ilia) 0 xQ ORZ OR RBNH2 (1) RI~GA N
RGLLNtAO 1 pC')) (I'V) (Il) Another nethod

(schenme 2) of obtaining compounds of general fornula

(1) involves reacting a piperazine or 12

honopi perazi ne derivative of general fornmula (VII), in
which PG represents a protective group such as a

tert- butyl oxycarbonyl (Boc), with a carbonate of

general formula (I11b), in which V represents a
dydioegeneatomor a nitro 5 group and R2 and R3 are as
defined in the general formula (1), then deprotecting
the resul t@hé compounds ©f the ipwverehor fray brappkepared
of a solution of hydrochloric acid in a solvent such
aschrdprapanovarfhescaebhadse- ahiidb afegéhdngkrated by the
formula (V) thus_obtained is subsequently converted
saRemes 10htehpbahdcys general formula (1) by reactlon
with a derjvative of general fornmula (VI), .in whic

Rl,, G p ahdua aﬁ?@‘-’ﬁé“ﬂe??nédf?—ﬁs‘%h@eEEﬂgr éPCFGP‘ﬁull& the

bt ECGRIRELT, Fesl L0 TR 2l 5 rence

P ELASELTT PR Y SO SAER, 2, . o on -

Sol ve suc fofuenel
%%?2%%?%%@%%?%?2??%%.uﬁggéﬁz?é‘-‘%?@ﬁ%%?ia°8§BﬁN%R§a6b°nate

of §Eﬁ%r5§ﬁ%8¥mula (IITa), in which V represents a hydrogen

atom or nitro group, R; is as defined in the general formula

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

Scheme 1

5 _
R faly T’)% R [“T

(Iv) an
Another method (scheme 2} of obtaining compounds

of general formula (I) involves reacting a piperazine or
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(I''f'b) rNOR3 (VI) NHIO "k N1 PG-N- HEN O J~n
(VIi) 2) deprotection (V) 20 The conpounds of genera
formula (1), (1l) and (IV), in which RL represents a
group of aryl-aryl, aryl- heteroaryl, heteroaryl-aryl
or heteroaryl-heteroaryl typejs;may al so be prepared by
reacti ng correspondi ng conpounds of general fornula
(1), (1) or (IV) for which R4 is 13 substituted by a
chlorine, bromne or iodine atomor by a triflate

HhRYPipkPatkifepaskiiyanivbese yhaegaduforbula t(¥IGe¢, in which
i ntroduced, with an aryl- or heteroaryl-boronic acid

der byprkv¥ents acpeodancevei grothesSubukis redetiton

conditions 5 (Chem Rev. 1995, 95, 2457-2483) or w.th

putpt gkycarbohelerBaryl - wikhl Rykstrhonatie @ér beaergd frrmula
accordance with the Stille reaction conditions ,
(BE§bW. ChewhirhtV Egpresssts ashydyadspiptofmmer a nitro

carbonates _of general fornmula (l11)Ja) and 10 (Il1b)_ ma
gEopPepBfiel: AR IR FFe GfEdistd ™y igc?ébe## q%r?{ula

literature, for exanple B reacting,an al cohagl q% the
(E3pebPFRcdgBREF&F LA BANERE FOCH SRRl
t t hyl th : g
RRBPEnEs Folaehaupireat pnopiatioilps dPodiIGiiRacid in
ith | ,chlorof 5 i LV
ERLUBRCAEps s A SR BRbRoT dntD cBrpafBli@iide of general

! or | | Das .
g;#g{é*ﬂ I "ende gb?:ﬁioﬁféﬁgéls)etsﬂﬂs@@u@a%t 1The srgeeEisnt

neral “f ornu and (VIl), and also the

ABhBEeSnAl cgepehalralortHm1B3NE, byheradthen with a

preparation method is not described, are avail able 20
BRMIRLEL el Y rogedeade Fornad |(VIhhe in twriattuRg, 6 p and A

giﬁ 22 defined in the general formula (I) and W represents a
chlorine, bromine or iodine atom or a mesylate or tosylate
group. The N-alkylation reaction may be carried out in a
solvent such as acetonitrile or toluene in the presence of a

base such as potassium carbonate or diisopropylethylamine.

Scheme 2

) 1) OOJLOJ\“,NHRs JOL R, H g%l
Q/ (i) © Q OJ\H/N"‘“ W
n =H’N n °
V)

The compounds of general formula (I), (II) and

-~

PG
(viy) 2) deprotection

(IV), in which R; represents a group of aryl-aryl, aryl-
hetercaryl, hetercaryl-aryl or heteroaryl-heterocaryl type
may also be prepared by reacting corresponding compounds of

general formula (I), (II) or (IV) for which Ry is
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prepared according to various nethods described in the
literature or known to the skilled person. The

i nvention, according to another of its aspects,

| i kewi se provides the conpounds of fornmula (11) and

25 (V). These conpounds are yseful as internediates in
the synthesis of the conpounds of formula M The
exanpl es which followillustrate the 14 preparation

of some conpounds of the invention. These exanples
sabetietiteidntyat whlanrdnegr drpmilneustr dicslise atom or by a
i nvention. The m croanal yses, IR and NVR spectra
tandlatet Geroups- MB (thieqwics idHconategea e @ieds 8 to be
mass spectroscopy) 5 confirmthe structures and the
ipgroguesdof witkd @enpEeirids OToheieTedrh pargpic acid

represents the nelting point in degre CeI3|us Thd e
dﬁgﬁtf@rtsmend.nc@tc@@r@@trw@ew S Uz ARFT IR conditions
titles of t he exa eﬁ%é%rre nd to 1 ose in_the 1 t

(Sieﬂ}m f thve Xrals> r}pound

gﬁ?a&n§3ﬁ§i§¥hﬁaﬁﬁ?(”g§g e;ﬁ¥at1ve in accordance with
£ le) %'tgfi %Z'rré%cj) 133 %n% Ha chl{%n{ AQD, Hd. 1986,
oxoe (3 P

thoxy trans- enyl pr op-

gé.e %§2hg|pera2|ne I-carboxylate 20 A sol ution of
40 6.93 nmol) of trans- 1-cinnanyl pi perazi ne and

1.74 g (7.7 mRiporRfted M general formula (IIIa) and

(IIIb) may be prepared according tb any method described in
the literature, for example by reacting an alcohol of
respective general formula HOCHR;COOR where R represents a
methyl or ethyl group, or HOCHR,CONHR; where R; is as defined
in the general formula (I), with phenyl chloroformate or 4-
nitrophenyl chloroformate, in the presence of a base such as
triethylamine or diisopropylethylamine.

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

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

The examples which follow illustrate the
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{[ (phenoxy) car bonyl ] oxy}acetate (J. Med. Chem, 1999,

42, 277-290) in 15 mM of toluene is heated at 80C

overnight. It is evaporated to dryness and the

residue is taken up in 25 50 m of ethyl acetate. It

is washed with 2 tinmes 20 mMl pf water and 1 tinmes 10

m of saturated aqueous sodium chloride 15 solution.

It is dried over sodium sul phate and evaporated to

dryness. The residue is purified by chromat ography on
dpaosat igal , @&f utsome wi ¢dmpoEddS0 of xt the oinvention. These
cycl ohexane and ethyl acetate, then with ethyl

ampltes tarei veol. Slimptatipe oderd Sneénelvie Ldlusbrahe the
pale yellow oil. 1.2. 2-(nethylam no)-2-oxoet hyl

kreantien 3-The microanalyses, IR and NMR spectra and/or the

phenyl prop- 2-en-1-yl) pi perazi ne-1-carboxylate 0.8
O ME mibESusf EHETRSRPEAR Gk oePHgl ot &Re-1ss sbectroscopy)

3- phenyl prop-2-en- 1-yl ) pi perazi ne-| -.carboxyl.at
R acheo serereprde ) BB (R (oM T 16 iy ognpounds
éM}uﬂé%ion of nmethylamne (20 mmol) in nethanol. The
o1t o is left to react for an hour and a half at

anbi ent t r e ' h vARPE ated JQnt in d
dryness. %ﬂgg?gg?%uggpgeééPF igﬂ“ﬁyﬁgcﬁroﬁagbgf%phynonegrees
é%#gf@ggel, eluting first with ethyl 15 acetate and

then wth a m xture 90/10 m xture of ethyl acetate

and net hanghe AmbedbvVendioded Bbtwedhi parkoWiRices in the
Melting point (C): 109-111 LCMS @ MrH = 318 1H NWR

{2 d6f thS éppmples 7c8brébpond so dhhpse InS56h&. 18t column
(m 20 5H); 6.55 (d, 1H); 6.25 (td, 1H); 4.40 (s,
2H)thS. bl en thdtgafBed0 (d, 2H); 2.60 (d, 3H); 2.40

(m 4H). Exanple 2 (conpound 99) 2-am no- 2-oxoet hyl
4-{3-[3-(trifluoronethyl)phenyl)prop-2- 25
yn-l-fl}-1,4-diaze ane- | - car boxyl at e

Example 1 (compound 85)

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

vl) piperazine-l-carboxylate
(o] H
|
@\/\, (\NJLOWNCHS
AN o

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

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

water and 1 times 10 ml cf saturated agueous sodium chloride
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16 CF3 ON N-p~NH2 O 2.1.
4-{3-[3-(trifluoronethyl)phenyl]prop-2-yn-1-

yl }-1, 4-di azepane-| - carbal dehyde 5 A mi xture of 1.28

g (10 mmol ) of 1, 4-di azepane-1- carbal dehyde and 0. 33

g (11 mmol) of paraformal dehygde in 13 nl of dioxane

is heated at 80C until a honbgeneous solution is

obtained. 1.70 g (10 mmol) of 3-
trifluoronethyl phenyl acetylene in solution in 7 m of

st utiiarand tand Hifiked) odvEd raumlunofsudoppdre dirat etedmorated to
are added. The mxture is heated at 80C for 4 hours.
dirtyniess sc o Jlhed res 1 darebi e tpurinedathy echarainatiganarhyiqm silica
75 m of ethyl acetate, The organic phase is washed

gfilt-h edmtiingoWizivesarmfoifita migdiune @f aerhaherang wnd efhyl
aqueous sodium chloride 15 solution. It is dried oygr
asEEAH s st thh & tdvEp Fftad S o tUGiR L - 8tk 9 of product

residue is purified by r omat,agr aphy on silica gel,
15} TR P En 080 ¥ It S 0. 4 and 04/ 61 0. &

i xt £ dj t . net 309 ia,
(o g ve 367 ¢ o dl s e, GaATTE

il i . .
ﬁ%ﬁ?iﬁﬁ%ﬁﬁf%?ﬁﬁkﬁ'#ﬁ@ﬁﬁ%ﬁﬁﬁi%ﬁjﬁiﬁ%ﬁ?ﬁxr%%?e
Z,l % 31[ g ‘(j'to‘ralzsfelréﬁg(r%o?& Gl )( & A& MAUN0:8f) -2-oxoethyl trans-4-

- 12 i Zirfer i lattay s tkeined
O pan 2o oot e ity b

, obtained in step 2. 1., in 7.5 n
ief gweihanal.., s Gdedlivedd i IFPomlgueOus 0dalntion of
hydr oxi de (30 mml ) solution are added and the
maEthiylaeine hiedt edncdt) rief nabhdrerl 3 Teursolutionsis left to
cool ed to anbient tenperature. It is diluted with .
react for an hour and a half at ambient temperature and is
then evaporated to dryness. The residue is purified by
chromatography on silica gel, eluting first with ethyl
acetate and then with a mixture 90/10 mixture of ethyl
acetate and methanol. This gives 0.548 g of a white powder.
Melting point (°C): 109-111
LC-MS : M+H = 318
'H NMR (DMSO-d¢): & (ppm): 7.80 (broad s, 1H); 7.50-7.15 (m,
S5H); 6.55 {(d, 1H); 6.25 {(td, 1H); 4.40 (=8, 2H); 3.40 (m,

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

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

yn-1-yl}-1,4-diazepane-1l-carboxylate



20 M of water and 75 m of dichloronethane. The
phases are 5 separated and then the aqueous phase is
extracted with 2 tines 25 m of dichloronethane. The
organi ¢ phases are washed with 25 m of water and
then with 25 m of saturated ;aqueous sodium chloride
solution. They are dried over sodium sul phate and
evaporated to dryness, to give 2.25 g of 10 product in
the formof a red oil ich is used as it is in the
foll ow ng step. éF t hyl oxy) - 2- oxoet hyl 4-{3-] 3-
(trifluoromethyl)phen prop-2-yn-g-yl }-1, 4-di azepane-
1- carboxylate 15 A sol¥ion %ﬂgS (MH95 mmol) of
4-{3-[ 3- (o) 2
(trifluoronethyl)phenyl]propMNe-yp-1-yl }oO1, 4- di azepane,
obtained in step 2.2., and 2. g (11.9 nmmol) of ethyl
{[(phenyloxy)carbonyl]oxy}acetate in 10 m of toluene
is heated at 60C overnight. 5 g of silica are added

ond Lhe 20, 1 X e b VPO SRS A 988 Trop 2y
ye_LutlnlpCs{\{atlgead_ﬁSO/ 0.1 %a@ég m xture of

Cl ohexans and then with ethyl

5 acetate, 40 g g, ol?? 43595}1 gis péoﬂi’&tmdmé‘li h@ffme@iaQQpane 1-

or ange- col our ed 4.7 2-'am no- 2- oxoet hyl
éhﬁﬁ%i&%h de and 0 33 ? (11 mmol) of ?araformaldehyde in
(trlfluoronethy phenyT ] prop- 2-yn-1 - di azepane-
13 RardoxyH dtnd 8is Ohdat €4 (ds 850 mmhﬁtpi a homogeneous
2- (et hyl oxy) - 2- oxoet hyl 4
3l t3dd rid |slst oimedy| ) pheny! 1po apm@t yned-y+}-1, 4-di az
epane- 1l-carboxylate, obtained in step 2.3., is
mﬁrﬁlﬂaﬁmmethﬁkphﬂnylﬁcemﬁ1¢s©ILMlﬁmﬂuﬁl@mnDni3 0 98of
mmol ) in nethanol. The 5 solution is left to react at

10 chimsfans ammmbr&;u;e(b@ewn¢bhtof copper diacetate are added.

The mixture is heated at 80°C for 4 hours. It is cccled to

ambient temperature and diluted with 75 ml of ethyl acetate.
The organic phase is washed with 25 ml of 30% ammonia
solution and with saturated aqueous sodium chloride

15 solution. It is dried over sodium sulphate and evaporated to
dryness. The residue is purified by chromatography on silica
gel, eluting with a 98/2/0.2 then 96/4/0.4 and 94/6/0.6
mixture of dichloromethane, methanol and 30% ammonia, to
give 2.67 g of product in the form of a yellow oil.

20 2.2. 4-{3-[3-(trifluoromethyl)phenyl]lprop-2-yn-1-
yl}-1,4-diazepane

2.63 g (8.48 mmol) of 4-{3-[3-(triflucro-

methyl)phenyl]lprop-2-yn-1-yl}-1,4-diazepane-1-carbaldehyde,

obtained in step 2.1., are dissolved in 7.5 ml of methanol.
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and then 2 g of silica are added and it is evaporated

to dryness. The residue is purified by chromatography

on silica gel, eluting with a 97/3/0.3 then 95/5/0.5

and 93/7/0.7 mxture of dichloronethane, nethanol and

30% ammoni a. The 10 eluate is jsubsequently

recrystallized froma mxture of ethyl acetate and

di i sopropyl ether, to give 0.57 g of white «crystals.
Melting point (C): 102-104 LC-MS: MtH = 384 15 1H

BVE CDSE3R 36ppeiguedus0 sealiuiHhydEcdE dem (30Hmmol )4 solution
(d, 1H); 6.15 (broad m 1H); 5.50 (broad m 1H); 4.65

Gse 2Hped an6hthersiixgre 2s8he@meddidr; refdsix o) hours.
Exanpl e 3 (conpound 130) 20 2-(net hyl am no) - 2- oxoet hyl|

At{ 23] coodkdotoplaipiept temperature. It is diluted with

oxy] et hyl } pi perazi ne-1-carboxylate OHC \ Ohi rN
R mp REcHatey amd) 754mdi oo promethane. The phases are

4
§é§?@%§%@ﬁ%ﬁ°%§°x o gientg P rb%??tﬁ;ﬁ%&@%ed e
' 16. 5 58.7 ,
RSP apiPe iy FARTHE 2oRethrER - T REGBmAT: Pase e

ﬁgsﬁeéﬁwﬁ%ﬁ%@%ﬁﬁlro%sgaqgrogn%F% %%FQHEEP%Eﬁnh§Of gaturated

adm xed portions and at ambi ent tenperature
Qﬁhgoﬁfgéo@i@%peééggqbk Q14N ORBRRY lare dried over sodium
chl orofornmate. I'tal stirring is continued at

@ﬁ@?ﬁahetﬁﬂﬁe%%bﬁb&aE%ﬁ %@ ssTh%d‘_ivé 2.95 of
filtered off and rinsed with 150 nl of dichl oronethane

predube fihl that €orf e@neeedaiodd Untdrcl ddueredkd as it is in
pressure.
the following step.

2.3. 2-(ethyloxy)-2-oxoethyl 4-{3-[3-
(trifluoromethyl)phenyl]lprop-2-yn-1-yl}-1,4-diazepane-1-
carboxylate
A solution of 2.25 g (7.95 mmol) of 4-{3-[3-
(trifluoromethyl)phenyllprop-2-yn-1-yl}-1,4-diazepane,
obtained in step 2.2., and 2.68 g (11.92 mmol) of ethyl
{ [ (phenyloxy)carbonyl]oxy}acetate in 10 ml of toluene is
heated at 60°C overnight. 5 g of silica are added and the
mixture is evaporated to dryness. The residue is purified by
chromatography on silica gel, eluting with a 60/40 then
40/60 mixture of cyclohexane and ethyl acetate and then with
ethyl acetate, to give 2.42 g of product in the form of an
orange-coloured oil.

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

carboxylate
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10 This gives 6 g of product in the formor a |ight

yellow solid, which is used as it is in the follow ng

step. 3.2. 1,1-dinethylethyl

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

pi perazi ne-1, 4-di car boxyl ate Agsol ution, cooled to 0C,

of 1.1 g (3 mmol) of 4- 15 nitrophenyl

2- (et hyl am no) - 2- oxoet hyl carbonate, prepared in

step 3.1., in 10 mM of 1,2-dichloroethane is adm xed

dropmﬁse ab . aBogt (DCBW nimod) sofukidatbir10x§3-g-2c8Bhyl 4-
) of 1,1-dinethylethyl piperazine-I-carboxylate

{h 63 nfl t vt £1aopomethyd) BEEREASPTSPF RriRgli¥1ldodt kndé@zepane-

at 0OC for_1 hour, 20 then at anbient tenperature for 3

hosREboRKbakext ghEaiBedohReRERRL 8d3undép ﬁéaa@éaed in 14 ml

ggessure The residue is purified bi chronat ﬁhy %n
|%02.Mg%<P UBLOR| 8 FPRNA2260P 80MHPXL utE BET ." The

S&EME i‘%f' 16£E, BOckaaer i A cribisft o Eibs bl 8t Migne
gegt ehey Ihg skugieils HHL) Lunghedolns 01 3OBUORKL 2cca co

pro orm
ol S:Us -
ﬁ%a?nng?e¥@bQH%é 9 Egrﬂﬁﬁgﬁiﬁg bgrgﬁggg%raphy on silica

géperéihﬂfng1w§@HbQX¥b?§?oh¥dEHSH|95/§?OA538th99V796 7
8.9 ) of 1,1 5 dinethylet

a;kﬂ@faybanan@hi8r@m@ehaué pmaghaﬁbmeaﬂd4ao% ammonia. The
di car boxyl ate, obtai ned accordlng to step 3.2., in 25

aluste tischlbsegethabe recagstaelivethf2bmnbe ofixaul of
solution of hydrochloric acid in isopropanol.
Sthytiagetsteoandndédsepropwbi ehherenper giveeof. 67 ¢§ of white
hour. The organic phase is 10 separated by filtration
¢rrdughSa hydrophobic cartridge and is concentrated

under reduced pressure, Trituration in
Melting peint (°C): 102-104

LC-MS : M+H = 384
H NMR (CDCl;) &(ppm): 7.70 (s, 1H); 7.55 (m, 2H); 7.45 (d,
1H); 6.15 (broad m, 1H); 5.50 (broad m, 1H); 4.65 (s, 2H);

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

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

oxyl ethyl}piperazine-1l-carboxylate
0O

H
cl NJLO 'tCHa
AT

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

carbonate
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i sopropanol gives 2.05 g of product. Melting point

(O: 167-169C 3.4. 2-(nethyl am no) - 2-oxoet hyl

4-{2-[(4- 15

chl orophenyl ) oxy] et hyl } pi per azi ne-1| - car boxyl ate A
solution of 0.073 g (0.3 mmolj)g of 2

(et hyl am no) - 2- oxoet hyl pi perazi ne-|-carboxyl ate
hydrochl ori de, prepared in step 3.3., 0.13 g (0.9

mol ) of potassi um carbonate and O. 069 g (0.29 mmuol)
of 1-(2 20 bncapetsiony jofd- -ZHDrob@rehemal 3 of Hfhydroxy-N-
acetonitrile is heated at 85C for 16 hours. After
mesdlylegatamids and kérdper atf 7 mel )i o geamaorted
conponents are filtered off _through a cartrid

i isany apvt ety raningd( Pc%wﬁifﬁﬁmfr@m G ECRETE Cading =

cart&%&zégt%ﬁnﬁ& ?ilgqt}%ﬁ? and the 215sfa|1 ralr}zgé in
RO O a%{‘do?'%arﬁ%e%enfa R n%“et“ B e o9

QZ’QV 7 Brscoo i e vl St AR BS, P iy ein
3, 50 S T U S S HE (TR e e

1%'%11“:@.@5& %f@"&nd 4 s dd w:?tl‘ﬂ 150 571 (0F dHBhloXodéthane
2H); 2.60 (m 4H). Exanple 4

éﬁ&”ﬂﬁéﬂﬁﬁiﬁﬁaﬂé)i%(éﬁﬁé%ﬁ@ﬂﬂ&éﬁ Ithdxoetdyhced pressure.
4- (2- napht hal en-2-yl et hyl ) - pi perazi ne-1-carboxylate O
Thi N PN GHY ¥ sataeduen, icodiedfdrm 0y af LIgHB gellow
(0.75 mmol)

solid, which is used as it is in the following step.

3.2. 1,1-dimethylethyl 2-(methylamino}-2-oxoethyl
piperazine-1,4-dicarboxylate

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

The mixture is concentrated under reduced
pressure. The residue is purified by chromatography on
silica gel, eluting with a 20/80 mixture of ethyl acetate
and cyclohexane and then gradually increasing the gradient

to end with elution with ethyl acetate. The eluate is

triturated in diisopropyl ether, to give 0.61 g of product

in the form of a white solid, which is used as it is in the




of 2-napht hal en-2-yl ethanol and 0.19 m (1.13 nmol) of
15 diisopropylethylamne in 7.5 m of dichloronethane
is admxed with 0.07 m (0.9 mmuol) of

nmet hanesul phonyl chloride. Stirring is continued in
the cold for 0.5 hour, then 4 anbient tenperature
for 2 hours. The solution is concentrated under
reduced pressure. 20 The residue is taken up in 5 ni
of acetonitrile, and 0.12 g (0.5 mml) of
21(reiing asda,) - 2- oxoet hyl  pi perazi ne-1-carboxyl ate
hydr ochl ori de, prepared in accordance with Exanple
3.3., and 0.20 2y (dethyahinaf - 2 potesshin phrdonat re -
are added. The mi xture is heated at 70C 22 for 16
Ihoarhoxfhaire duasdioghileriaddi ent tenperature, it is
concentrated under reduced pressure. The residue is

suspended & P It dfethetie Anf AR Wi @h Sat ur at ed

odi um bi carbonaje solution and then with water., The
BREE e Bk (e BEBRIR Ty FFIT s T azine 1, 4-

ydr gphohi ¢ menfyr.ane nd i s concentrated er
R S P SRS SIS O L1958 Gl gef , 10 25 m of

| yt4i n it 95/ 5 m i 0 t han ;
St i i fufin £ (L 67 E A"EoBiion of

AR ¢ AIERE - 1401 ok ffehdh DT [0 theciongm at
}%}o of a Jﬁegshgcfllcf? ]LC-E%B: WMH = 356 Me til'ng poi nt :
&&%Qé@%d@q& PR | ThSotdAn ) phdeé5ifs,
1H); 7.55-7.30(m 3H); 6.05 (broad s, 1H); 4.60 (s,
Qégara%&:ﬁ Hyn £1lSron ZREEGH 5% (HydrdPhoRi&5cdmridge and
4H) . Exanple 5 (conpound 50)
iz (avrided ara e -hdewetddhcdd (Brdspiony | TSityhrdtien in
di met hyl propyl ) pi per azi ne-1-car boxyl ate hydrochl ori de
isopropanol gives 2.05 g of product.
Melting point (°C): 167-169°C

3.4. 2-{(methylaminoc) -2-oxoethyl 4-{2-[(4-
chlorophenyl) oxyl ethyl }piperazine-1l-carboxylate
A solution of 0.073 g (0.3 mmol) of 2-

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

Chromatography on silica gel, eluting with a 95/5 mixture of

dichloromethane and methanol, followed by crystallization
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OH\V \ I rrN1IOONCH3 20 5.1.

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

di met hyl prop-2-yn-1-yl ) pi perazine 23 0.756 g (6
mol ) of 1, 1-dinmet hyl prop-2-yn-1-yl acetate (J. Og.
Chem 1994, 59, 2282-4) and 2235 g (12 mmol ) of

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

di ssolved in 9 m of tetrahydrofuran and then 0.059 g
5 (0.6 nmmol) of cuprous chloride is added. The m xture
fsom hibt espadpybf ethr foivd 0owgs.gAbf eprodottngnt bhe form
anbi ent tenperature, 100 m of ethyl acetate, 10 m
of 4 Wwhgueosslidodi um hydroxide and 2 ml of 30%
amoni a are added. The organic phase is separated off
P dMSastheld ni3H62 tinmes 10 Ml 10 of water and then
with 10 ml of saturated aqueous sodium chloride

MOl Aol it | S16l61 e eyer sodi um sul phate and
evaporated. The product is purified by chronatography

e LRI R A e
o LD S R PPN T B

%éé P g*y}%gy' -3 gé— $e 1- Qwetﬁvg@r%gs%w 1- yl)-4-(2,

r bpanoyl ) pi perazi ne (4.5 mol ) of
3- br onobi phenyl and 0.9 g 20 (3.6 nnDI) of
1- (2, 2-di net hyl propanoyl ) - 4- (1, 1- di net hyl pr op-

Exdfiple V4 ) pboepaghaeasprepared in step 5.1., 0.75 ni
(5.38 mmol ) of triethylam ne and 0.028 ¢ (O 11 mmol)

»f (méthphanyhphos pbokoethy? di $3eohapHthalénAR-glethyl) -
tetrahydrofuran. Under an argon atnosphere, 0.126 ¢
pipdBaznimé)leotatbexylate
o H
|
(\NJLO/\[rN.CHs
o

oo™

A solution, cooled to 0°C, of 0.13 g {(0.75 mmol)
of 2-naphthalen-2-ylethanol and 0.19 ml (1.13 mmol) of
diisopropylethylamine in 7.5 ml of dichlorcmethane is
admixed with 0.07 ml (C.9 mmol) of methanesulphonyl
chloride. Stirring is continued in the cold for 0.5 hour,
then at ambient temperature for 2 hours. The solution is
concentrated under reduced pressure.

The residue is taken up in 5 ml of acetonitrile,
and 0.12 g (0.5 mmol) of 2—(methylémino)—2—oxoethyl
piperazine-1-carboxylate hydrochloride, prepared in

accordance with Example 3.3., and 0.20 g (1.5 mmol) of

potassium carbonate are added. The mixture is heated at 70°C
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20

25 dichloride conplex of bis(triphenyl phosphine)

pal ladiumis added. The m xture is stirred for 15

m nutes and then 0.014 g (0.07 nmol) of cuprous iodide
is added. The mixture 24 is stirred at anbient
tenperature for 4 hours and thgn at 60C overni ght.
After cooling to tenperature it is diluted with 25 m
of ethyl acetate and filtered on paper. The solid is
rinsed with 4 tinmes 10 mM of ethyl acetate. 4 g of

Bt i v@ owre. adffeelr tcodhingi toratlej emhi cémpgrature, it is
evaporated to dryness. The residue is purified by
ahmert vt ephynder skedesedepresshne i nghei résiadoe/ 19
then 80/ 20 and 70/30 m xture of cycl ohexane and et hyl
%uﬁﬁ%n@edtbngdy@hboggmgtm@ng2amﬁnW9sb¢d BieauertRRaERE
form of a orange-col oured oi

qpq;qﬂwﬁ&¢®¢g@%§¢e43?§u5}%%e%9@ %h?F qlih water. The organic
dlnEth%?prog%V%fﬁﬁgégf g Fagfégoéxlathydrophoglézmembrane

e et frdbad s’ %%guggg"&@xég#ggg Q¥Lhacography
ace%E{ECQ %l e?Utf ? H?Eﬁagobsﬁﬁdmiﬁag}aogfethyI

inumoxide' "is a and t he

éﬂ&ﬁ¥%£bﬁé Ahérsﬁduageﬁaﬁobydfegfawaanp§pbfpstan149atlon

psi for ours | tered on paper

ff&ﬁealpééﬁﬂéﬁ lseﬁhéﬁedgﬂhého30§9n§50£0?ﬁbdﬁﬁte&hythe form
acet ate. ¥ lica are added to the filtrate,

@bl@hwhﬁtgos@yggorated to dryness. The residue is
purified by chromatography on silica gel, eluting
wimsa MOK19 sken 85/ 15 and 80/ 20 mi xture of

cycl ohexane and ethyl acetate, to give 0.36 g (0.88
Mebt inof ppinducl3BrldheéCformof a colourless oil. 25

5.4. 1-(3-biphenyl-3-yl-1, 1- dlneth | pro
ﬂi@@'ﬁhzﬁ(ﬂﬁ&lsp BEBI/me) y7 85 (m, y p goBy ()s, 1H) ;

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

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

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

dimethylpropyl) piperazine-1l-carboxylate hydrochloride

0O

H
O IOIJLO’\([]J’N‘CH3

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

dimethylprop-2-yn-1-yl)piperazine
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25 0.65 m (8.4 mmol) of trifluoroacetic acid is
added to a solution of 0.35 g (0.86 mmol ) of

1, 1- di et hyl et hyl
4- ( 3- bi phenyl -3-yl -1, 1- di net hyl propyl ) -

pi perazi ne-1-carboxyl ate, prepared in step 5.3., in 5

m of 5 dichloronethane. The m xture is stirred for 2
hours and then 0.65 m of trifluoroacetic acid is
added. It is stirred for 2 nore hours and then

diluted wi 0h756 gl (6f mhp2) diEchl drdembahglamdp-2-yn-1-yl
evaporated to dryness. The residue is taken up in a
argtare 6F.50rel Ghemi chPOfonEPharésand) 2end 21838f 9

15% aqueous sodi um hydr oxi de sol yti on. The phases are
sbparmedy aﬁdltﬁedaGEEbﬁéeEHX%ePP§96§FF§8rédCﬂFPﬁxilate are

AT i LR
L B BB A 0, A e
' ls
gt ol Lt R S o
% ﬂeﬁ?g??gth!b@rHFybfpégﬁyﬁzhE@tht%arngﬁhaEQ 1P aqueous

dFoc A sol ution o 0.81 mmol)
éo&§uﬁlﬁ§§9&klae §nM'21m1 SEWEb@yhﬁheﬁyh)akaeaaaeae The
prepared in step 5.4., and 1.5 g (1.22 nmol) of ethyl

éfé@ﬂsaybnayécaéb@aphkaxuba@etahadlsabnaaedlah 60€imes 10 ml
over ni ght and then evaporated to dryness. The residue

o5 wdtssohuddthanawhitkt unemdf o mhtalkaaedManmekbykawiods um
(8 mml) 25 solution in tetrahydrofuran and 2 m of

ol bande. sthetisol uftonsi driefit overr eadiunyendpght cansd
then 1 g of silica is added and the mxture is
evaporated. The produet iis Earlﬁmedfbﬁd0byomatography on

chronatographX on silica gel, eluting w 7
gilica gel, eluting with an 85/15 thén 75/25 and 65/35

mixture of cyclohexane and ethyl acetate, to give 1.19 g
(4.71 mmol) of product in the form of a pale yellow solid.
Melting point: 106-109°C

5.2, 1-(3-biphenyl-3-yl-1,1-dimethylprop-2-yn-1-
vl)-4-(2,2-dimethylpropanoyl) piperazine

1.05 g (4.5 mmol) of 3—bfomobiphenyl and 0.9 g
(3.6 mmol) of 1-(2,2-dimethylpropanoyl)-4-(1,1~-dimethylprop-
2-yn-1-yl)piperazine, prepared in step 5.1., 0.75 ml
(5.38 mmol) of triethylamine and 0.028 g (0.11 mmol} of
triphenylphosgsphine are dissolved in 8 ml of tetrahydrofuran.
Under an argon atmosphere, 0.126 g (0.18 mmol) of the
dichloride complex of bis (triphenylphosphine) palladium is

added. The mixture iz stirred for 15 minutes and then

0.014 g (0.07 mmol) of cuprous iodide is added. The mixture
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98/ 2 then 96/4 and 94/ 6 m xture of dichl oronethane and

nmet hanol, to give 0.23 g (0.54 mmol ) of product in the

form of a colourless gum 5 The product is dissolved

in 5mM of ethyl acetate, and 1 nl of a 5N solution

of hydrochloric acid in isopkgpanol is added. The

m xture is evaporated to dryness. The residue is

taken up in 15 mM of hot ethyl acetate. The solid is
filtered off, rinsed with 2 tines 3 ml of ethyl 10
fsetafieraddadr amBiehe gempePallbeqgfO®. 46homwis) apd then at
product in the formof white powder. LC-Ms. MtH = 424

fBPECi ngepoiight . ZAZtEIGCDéaeug)tQHtHNReF@DGKs)15(B§nﬂ11Uted
12.50 (broad s, F% 7.55 (d, 2H); 15 7.40 (m 6H);

7ibh 28, mlHpf etds (B?@ﬁét§ amﬂ)flétGGEGSOH pAper. The solid
4.30-4.10 (m 4H); 3.55 %broad ; 05-2.75 é %

e rinsed wathod) timepglpsmlgpf. eE%x P@eéaFEonﬁo h@T silica

%g?zggéz 4ggapg ghiﬁ%ﬁ%?gé%§}8¥-ls evaporated to dryness.
EPXILeth I%pL e%%%& e% %arb XY akggrngyNoﬁ %i@i@acg%l,
%#1%1%% R R S T A A o

g?BHEkQH ogn& é%h?F QéétéZe””Eb)gQHeb@tgé ¥-(2128 mmol) of
2 {10

4-Chl or o= N-
§¥gaaéxb§ﬂzeﬁecg5QQXb@lQOﬁ&aQQEOEbdau&éd Mad.. Chem

41, 4556-66) in 30 m “of dichl oronethane,

cooled with.gn nGe-dimethylethyl 4- (3-biphenyl-3-yl-1,1-
dimethylpropyl)piperazine-1l-carboxylate

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

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

piperazine
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bath. The m xture is left to react at anbient

tenperature overnight. 50 m of dichloronethane are

added and the mxture is washed with 2 tinmes 50 m of

water and then with 50 ml of saturated aqueous sodi um

chl oride solution. After 10 dry ng over sodi um

sul phate, the systemis evaporated. The residue is
purified by chromatography on silica gel, eluting

with an 80/20 then 70/ 30 m xture of cycl ohexane and

et hyl acevats, nilo (@i.vemhol )gofd. ¥ ifiimorcafcetriadzetid is
inthe formof a white solid. 15 Melting point:

68dedcCt6. 2. s2liwrepny b&niOndp- 2~ dRod@thyimod){ 2 3- ( 4-

chl orophenyl )i soxazol - 5-yl ] et hyl } pi per azi ne- 1- car boxy!|

av & -dAmsshideshydf 40.(Bobigheoyd4? -adoll) lofdinsthylpropyl) -

chl or ophenyl )i soxazol - 5-yl ] et hanol prepared in step
Slgerazggeaﬁdcgr@ggy%pt@e prepﬁﬁpﬁ dn step 5.3., in 5 ml of
d, LROBropLLELRY anf en{lgctilgg ﬁ.%&s)tq.lggr@dorf%r}etzh Lirs Bnd then

DBPaRT CroNpetabaresrr i Rourh Land ORe wberids Shitired for

2 fn%&%t gur%q%%‘&“% 3'1‘6@ kﬁft&:d%osﬁluﬁfori %”d

urat ed aqueous fum chloridé solution i s

Ei%ﬁ%%%‘tﬁ%n%” dely 'é%%%%%te&r €3° l:!l"r?mgyﬁe R Cilé%llcﬁze is
taken up in of acéetonitrile, 107 g (0.45

FERkh ob ah(gﬁhﬂﬂtﬁﬁbngk 200%Ae Y [didBl oromethane and 20 ml
pi per azi ne-|-carboxyl ate hydrochl oride, prepared in

aEcabdang@evhish sogamp ey3rdxidan&dQutiery Thad3phamy are

of potassium carbonate are added. The m xture is

beghedtatl anad ther abfichawr phakiet drs eotlracy edo wardl enttimes
tenperature, it is 5 concentrated under reduced

presdurd. dikhlogomgthane .t Jhen cuganie ghadesacateatwashed with
and washed with water and then with saturated aqueous
d8dmymoEh Wattiede agidl trhiesn withe 2@ xducd isaturated agueous

sodium chloride solution, dried over sodium sulphate and
evaporated, to give 0.25 g (0.81 mmol) of product in the
form of a yellow oil.

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

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

is added and the mixture is evaporated. The product is
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evaporated and the residue is purified by

chromat ography on silica gel, eluting with

di chl oronmet hane and then with a 10 90/10 m xture of

di chl oronet hane and net hanol. This gives 0.054 ¢
(0.132 nmol ) of product in thggformof a white solid
LC-Ms: MFH = 407 Melting point: 130-132C 15 1H NMWR
(DMSO-d6) 5 (ppm: 7.85 (d, 2H); 7.75 (unresol ved
conplex, 1H); 7.55 (d, 2H); 6.85 (s, 1H); 4.40 (s,

P2 f i@ ABy Ehrodidcodka@hy ton 2dLica 2@t elA)in wish a
(d, 3H; 2.40 (m 4H). 20 Exanple 7 (conpound 52)

98/ Cmethieyl &6i/Mo)arel Gddet milxtaded of3 i lensmgiiwng -and
3-¥!)propyl]pyperazine-I-carboxyIate OHN COCQCH
methagoly, To FiVE Br-@doghefyISip medn- |afoPTediffpddsitge form
of 1.84 g (8 mmol) of 3-(3- bronophenyl) propionic acid
o4n@ GGPUFlEBE WWil-) of sodi um borohydride in 20 m

f ) | ed L dm d i Il .
of T At .00 e Adued 1 5 S L portl AMScecare,
t.h oSt L [ t4 ' cold f
B dur T R 58 S et TS BE e T SR Thurs.

3B roEeRe 91 Waldu e i, Ga%erld 0 DGR Ad 28 mess.

to-a ing a sol"Ution of aqueous

SRS o8 i 0 0 e g0 0 et e
g1 il 1@XtiAGad IMJATE diGHIOWRIHIANE times 3 ml of ethyl
acetate and dried, to give 0.215 g (0.46 mmol) of product in
the form of white powder.

ILC-MS: M+H = 424

Melting point: 212-216°C (dec.)

¥ NMR (CDCls:) 3 (ppm): 12.50 (broad s, 1H): 7.55 (d, 2H);
7.40 (m, 6H); 7.20 (d, 1H); 6.05 (broad s, 1H); 4.60 (s,
2H); 4.30-4.10 (m, 4H); 3.55 (broad d, 2H); 3.05-2.75 (m+d,

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

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

5-yl] ethyl}piperazine-l-carboxylate

o} H

(\N’u‘o’\n’ﬁ‘CHs

can\) 0
0

N—

6.1. 2-[3-(4-chlorophenyl)isoxazol-5-yl]ethanol
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and dried over sodium sul phate. Follow ng filtration,

the organic phase is concentrated under reduced

pressure. This gives 1.62 g (7.53 mol ) of product in

the formof an oil, 15 which is used as it is in the
follow ng step. 7.2. 2-(nmethykbam no)-2-oxoet hyl

4-[ 3-(3-brono- phenyl) propyl ] pi perazi ne-I|-carboxyl ate

A solution of 1.57 g (6.7 nmol) of 3-(3

br onophenyl ) propan-1-ol, prepared in step 7.1., and

1.73 M 20.630ml nroul, psofnmdili) sefir amyilkeehiyibaiiee aire 38ded
m of dichloromethane, cooled to OC, is adm xed with

Qr6Bwike (8. d4soiuk)oof offefthaBesdl dASnEI ohiodni @d. but-4-yn-
Stirring is continued in the cold for 0.5 hour and

itheh andagbPesdt (1PehBerardr eoforlt -ZhAe¥esN-The ni xture

I's _concentrated under 25 reduced pressure and then the

h¥draw¥brazensparngedimdeylnrhlerigdeet(dni Med-e Chemg 1798,
5.35 mmol ) .of 2-(methyl am no)-2- oxogethyl . :
BT poRSOPNES) B BOXTHAPE AyaPaCRPERLdanay spmted pitipan ice
ccordance with Exanple 3. 3., _and, 2. 16 I f

B6E8so Phin BARbOne: 8 P EtEadsu=otne RxEIPAePY Pehedyature

or .16 _hOoUursS .4 [ anhient
?gﬁ%ggspgfesﬁtmﬁsg%cgﬁ?é%?%g&%ghaﬁ e%gFeggbeg SﬁggéﬁEE

ﬁ@gthggn'Ehﬁa%ﬁéhﬂ%ﬁths25t5§@%n3%p iho %%Eeﬂ‘aﬂ&5then with
with ethy

extracte acetate an ri ed over sodi um

sdl phabe. sEelk-aweRd abukbhat kehi uhen1ordar eRAS®n.S After
concentrated under reduced pressure. It is purified

ByyehpoRRLegEaRRYMOBuSbhae@ , 0the @hidtieR iW vadordedl. The
m xture of dichl oromet hane and net hanol . 10

ceystiakl izapuei fiednbydi chepmagygrapher ogi wdd i@a84ed , eluting
(2.10 mol ) of white crystals. 7.3.
R4 ¢ hethy Bayiz0o rh2nogo¢Billy miktji3e( 8f- cyclohexane and ethyl
chl or obi phenyl - 3-yl ) propyl ] pi per azi ne- 1- car boxyl at e
acetate, to give 1.1 g (4.91 mmol) of product in the form of
a white solid.
Melting point: 65-67°C

6.2. 2-(methylamino) -2-oxoethyl 4-{2-{3-(4-
chlorophenyl) isoxazol-5-yl]lethyl }piperazine-1-carboxylate

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

pressure. The residue is taken up in 5 ml of acetonitrile,

and 0.107 g (0.45 mmol) of 2- (methylaminc)-2-oxoethyl



10

15

20

A suspension of 0.14 g (0.35 muol) of

2- (et hyl am no) -2 15 oxoet hyl

4-[ 3- (3-bronmophenyl ) propyl | pi perazi ne- 1-carboxyl ate,
prepared in step 7.2., in a mxture of 4 m of

toluene and 0.6 m of ethanolzgs adm xed with 0.08 ¢
(0.07 nol) of the

tetraki s(tri phenyl phosphi ne) pal | adi um conpl ex, 1.05

m (2.1 mmol) of a 2M aqueous sol ution of 20 sodi um
poarehanaitres -dand e R¥d e hydmidhlofrilie, prepared in

chl or obenzeneboronic acid. The m xture is heated to
akBQ@ danme witire rRyeampel € 1Y abi atdnsh § ok8& v hut s T@m@il) of
the organic phase is recovered by filtration on

Redrass idge PPt ane RAdgdi (Thadniseritzs n%%gh%%'w@eat 75°C
and sodlun1sul hate. The, 25 cartrjdge is rinsed wt

B3 Fend1OHE 1 HeE 797 t5RE0F T rRIEMS fﬂﬁﬁ%?t?%%uCJeﬁ is
R U A S e, L AT P cen
t at d th
%ﬂﬂgé :;%é%ﬁ%éﬁz rgawégﬁ)d E%g%‘%&%%ﬁféﬁa t%ﬁ%é%l%h

ane

T
E(V%?‘Qrat ed A@Zt}%ébr%&-%}ﬁe @&ﬁlé@by“e@r&rﬁatogﬁphy on

s@d‘i)mc_a ]gfeg.L (mB1dHng Iaiaire cilélﬁi@ﬁbméﬁht&ﬁé o410 tﬂl‘il@n with a
chem cal structures and the 10 physical properties of

RO GeiaLRe So A cTF gl siforier lidige amd endtlosmol n Thes gives
"base or salt" colum, "base" represents a conpound
d.o%hey formadf el f rel drasdyctior datse "HMottt of a white
represents a conpound in hydrochloride form 15 Table
sbl@dRZ H

LC-MS5: M+H = 407

Melting point: 130-132°C

H NMR (DMSO-dg) & (ppm): 7.85 (d, 2H): 7.75 (unresolved
complex, 1H); 7.55 {(d, 2H); 6.85 (s, 1H); 4.40 (s, 2H); 3.40
(m, 4H); 2.95 (t, 2H); 2.70 (t, 2H); 2.55 {(d, 3H); 2.40 (m,

4H) .

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

3-yl)propyllpiperazine-l-carboxylate

O

H
Q (\JUJLO/\'A’N‘CHa

C
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rNON, R (') R, GAP1, (")n" 0P MP. base (Cpd
RLG[AAIHNn R RB ('"C or (or salt MH 1.
2-F-phenyl bond CH2 1 H CH3 196-200 HO 2.
2- Cl- phenyl bond CH2 1 H CH3 212-217 HO 3.
3- F-phenyl bond CH2 1 H CH3 16% 166 HCO 4. 3-1-phenyl
bond CH2 1 H CH3 (418) base 5. 3-Cl-phenyl bond CH2 1
H CH3 203-207 HO 6. 4-Cl-phenyl bond CH2 1 H CH3
112-115 HO 7. 4-CH3O phenyl bond CH2 1 H CH3 155-159
HCO 32 M PR.lbase (3cpdoRBpBepi]l ) prepRR-R3ol C) or (or
salt MH) 8. 4-(phenyl CH20O) - HC1 bond CH2 1 H CH3
172-178 phesybspensionCHS) 284 bBold oprll RECAs (3-
104-108 HC1 phenyl 10. 3-phenyl -phenyl bond CHZ 1 H
bremephenyl ) propidnicqaghdngndpRedy Sodrd opld nicgedium
173-179 HC1L 12. naphthal en-1-yl b
bazohygrpgee ing30 wipﬁtfhgﬁ@n sopye g‘oﬁ& 6761 15 edpixed in
1
ngéisportlons W1%E?%y w&nngCH%%%) o@ gHﬁfauora%orane—
diethyl ether complex. Stirring is continued in the cold for
1 hour, and then at ambient temperature for 16 hours. The
reaction mixture is cooled to 0°C and neutralized to a pH of
7~8 by adding a 1N solution of agueous sodium hydroxide. It
is concentrated under reduced pressure and then the residue
is taken up in water. It is extracted with dichloromethane
and dried over sodium sulphate. Following filtration, the
organic phase is concentrated under reduced pressure. This
gives 1.62 g (7.53 mmol) of product in the form of an oil,
which is used as it is in the following step.

7.2. 2-{(methylamino) -2-oxoethyl 4-[3-{3-bromo-
phenyl) propyllpiperazine-1l-carboxylate

A solution of 1.57 g (6.7 mmol) of 3-(3-
bromophenyl) propan-1-o0l, prepared in step 7.1., and 1.73 ml
(10.1 mmol) of diisopropylethylamine in 38 ml of
dichloromethane, cooled to 0°C, is admixed with 0.63 ml
(8.14 mmol) of methanesulphonyl chloride. Stirring is
continued in the cold for 0.5 hour and then at ambient
temperature for 2 hours. The mixture is concentrated under
reduced pressure and then the residue is suspended in 35 ml

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

oxoethyl piperazine-1l-carboxylate hydrochloride, prepared in
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15. 3-Br-phenyl bond (CH2) 2 1 H CH3 (384) base 16.
4- Br - phenyl bond (CH2)2 1 H CH3 (384) base 17.

4- CH30O phenyl bond (CH2) 2 1 H CH3 124-126 base 18.
3- phenyl - phenyl bond (CH2) 2 1 H CH3 118-120 base 19.
4- phenyl - phenyl bond (CH2) 2 %3gH CH3 148-150 base 20.
napht hal en-1-yl bond (CH2)2 1 H H 125-127 base 21.
napht hal en-1-yl bond (CH2)2 1 H CH3 109-112 base 22.
napht hal en-1-yl bond (CH2) 2 1 H CH2CH3 113-115 base
23conaphtbalveahleyxbmpoadi(6H?) ardl2kH2pyoayk 1l 26E

base cyclo- 24. CH2 naphthal en-1-yl bond (CH2) 2 1 H
pythesihhl3cdtbohase apeopybed25Theaplitthaleni?- ylealiedd at 75°C
(CH2)2 1 H CH3 133-135 base 26. naphthal en-2-yl bond
£CH2} 8 RoHrbl. 1A5t&t9chadeng2¥o anboEng- fempemagtuCeR)iz is
1 HCH3 121-123 base 28. 3-(4-Cl- bond (CH2)2 1 H CH3 .
smznc;e;ngraagd uﬁﬁ@ﬁyF—’)“-dH}HEdrr@Fﬁ?ﬁub‘?r apg thenythepgesidue is
é - bond % 1 H CH3 130-132 base
BRERDI YPsdRa¥BEeT- 5I§1lSsextgaeﬁeélmﬁbn&tbéjllz)aC?tftﬁ and
46 148 se n I soxa
BEAG0( eEF 2oRLRmCRS LPBste3a BIdeviBReRIRFBFE AL e
organic phase is concentrated under reduced pressure. It is
purified by chromatography on silica gel, eluting with a
98/2 mixture of dichloromethane and methancl.
Crystallization from diisopropyl ether gives 0.84 g
(2.10 mmol) of white crystals.
7.3. 2- (methylamino) -2 -oxoethyl 4-{3-(3"-
chlorobiphenyl-3-vyl)propyllpiperazine-1l-carboxylate
A suspension of 0.14 g (0.35 mmol) of 2- (methylamino)-2-
oxoethyl 4-[3-(3-bromophenyl)propyllpiperazine-
l-carboxylate, prepared in step 7.2., in a mixture of 4 ml
of toluene and 0.6 ml of ethanol is admixed with 0.08 g
(0.07 mol) of the tetrakis{triphenylphosphine)palladium
complex, 1.05 ml (2.1 mmol) of a 2M agueocus solution of
sodium carbonate and 0.22 g (1.4 mmol) of 3-
chlorobenzeneboronic acid. The mixture is heated to 150°¢C
under microwave irradiation for 5 minutes and the organic
phase is recovered by filtration on a cartridge equipped
with a frit and containing celite and sodium sulphate. The
cartridge is rinsed with toluene and the filtrate is

concentrated under reduced pressure. The product is purified

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



n-4-yl 32. 1,1- bond (CH2) 2 1 H CH3 86-88 base 33 m
p. base Cpd RL G[Aly n R R3 ("C or (or salt MtH)
di phenyl nethyl 33. HO phenyl bond (CH2) 3 1 H CH3
315-317 t 34. 3-Cl-phenyl bond (CH2) 3 1 H CH3 85-87
base 35. 4-d -phenyl bond (G£) 3 1 H CH3 115-117
base 36. 3-Br-phenyl bond (CH2) 3 1 H CH3 (398) base
37. 4-Br-phenyl bond (CH2) 3 1 H CH3 (398) base 38.
3- CN- phenyl bond (CH2)3 1 H CH3 107-109 base 39.

w3 xEE3-ep lodn yd t hydn éh (eCld)e3 ahdH n@Hh1a8®1L.0CHmssl uat(®e is
4- CF3- phenyl bond (CH2) 3 1 H CH3 85-87 base 41.
spbEeahedt-l vhaskerphgnyiin boieHtEHe), o HHWEeHP 108 15
42. 2-C1,5-Cl- bond (CH2)3 1 H H 128-130 base phenyl
(#3182mupls- of mygpswctpHehyheydierm a)wigite (gorgEals.
121-123 44. pyrimdin-2-yl bond (CH2) 3 1 H CH3
LfodSrod!H¥ase 4345. pyrinmidin-5-yl bond (CH2)3 1 H CH3

5 116-.118 base Aé%_t iéﬁzol -2-yl bond (CH2) 3 1 H CH3
"%‘é- &S 47 57 yl - phenyl bond (CH2) 3 1 H CH3

13@%%3 48. 3-phen -pé]lFe]ylbd 3.1 H,CHB , ¢

8943 1 agpepm)49. 34-|‘g’§he(|)£rllyl -P )ghyIG'ggnd((b 31 Hg(_':EB (s,

A0 HL3PasE AP, (L%, 3wy 2.75 (v, 2H); 2.45 (m, 6H);

1.9 (m, 2H).

Table 1 below illustrates the chemical structures and the
10 physical properties of some compounds according to the

invention. In the “base or salt” column, “base” represents a

compound in the form of the free base, whereas “HCl”

represents a compound in hydrochloride form.
15 Table 1

83
N.
N OJ\f( R, @
Gﬁﬁ& %”vafJ O
7
R, AT, n
m.p. base
R R (°C) or
Cpd | R ¢ (Al n ? 3 (or salt
M+H)

1. |2-F-phenyl bond CH, 1| H CH, 196-200 | HCL
2. 2-Cl-phenyl bond CH; 1 H CH; 212-217 HC1
3. |3-F-phenyl bond CH, 1 H CH,4 161-166 | HCl
4. |3-I-phenyl bond CH, 1 H CH; (418) base
5. |3-Cl-phenyl bond CH, 1 H CH, 203-207 | HCl
6. |4-Cl-phenyl bond CH; 1 H CH;, 112-115| HC1
7. |4-CH;0-phenyl bond CH; 1| H CH, 155-159 | HC1




3 phenyl - phenyl

(CH2) 2 4-phenyl

bond C(CH3)2 1 H CH3 212-216 HCl 51.

- phenyl

bond 1 H CH3 101-103 base

(CH3) 2 52. 3-(3-d phenyl)-phenyl

CH3 82-85 base

1 H CH3 136-138 base
(CH2) 3 1 HCH3 (426) base

53.

pheny

C

bond (CH2) 3 1 H

3-(4-dA phenyl) - phenyl
3- (3 5432CH30) phenyl) -

bond (CH2)3
bond

3- (4- 55.

CH3O) phenyl )- bond (CH2) 3 1 H CH3 135-137 base
phenyl 56. 3-(3-CN- bond (CHZ2) 5|1 H 152- 154 Rhash bage
phenyl ) - phenyl |57 3-(4-{CN phenyl )-phenyll bond (LHQacg -
Cpd |[RiH CH3 137-139 base 58. 4A[3-Cl-nhokd |(CH®) 3 1 salt
101-103 base 34 M P. hBase ( Cpd RI G[|A] p n R2
C)—0r——{-0f—sal th— Mk dhery)—phemd— 594 4-ci By
8. |4cHPheny ICH{OTH] 1g§h&28 basgy, phenyl)thenxh34-(§726978 HC1
CHRGyphenyl ) - bond ) 3 1 HCH3 97-100 base
9. |4~ (CHy),CH- bond CH, 1| H CH, 104-108 | B¢t
phenyl
10. | 3-phenyl-~phenyl bond CH, 1 H CH,4 111-114 | HC1
11. |4-phenyl-phenyl bond CH 1 H CH; 173-178 | HC1
12. |naphthalen-1-yl bond CH, 1 H CH; 143-145 | base
13. |naphthalen-2-yl bond CH, 1 H CH, 184-186 HC1
14. |phenyl bond {CH,) 2 1| H CH; 167-169 | base
15. {3-Br-phenyl bond (CH;) 1] H CH; (384) base
16. {4-Br-phenyl bond {CH;) 2 1 H CH, (384) base
17. {4-CH;0-phenyl bond {CH:) > 1| H CH, 124-126 | basge
i8.
3-phenyl-phenyl bond {CH;), 1 H CH; 118-120 | base
1s.
4-phenyl-phenyl bond {CH;) 1| H CH, 148-150 | base
20.
naphthalen-1-yl{ bond {CH;)» 1| H H 125-127 | base
21.
naphthalen-1-yl bond {CH,), 1| H CH; 108-112 | base
22. inaphthalen-1-yl bond {CH;) > 1, H CH,CH; | 113-115| base
23. naphthalen-1-yl| bond {CH;) 2 1| H cyclo- 125-127 base
propyl
24. CH, -~
naphthalen-1-yl bond {CH3) 1] H cyclo- | 113-115 | base
propyl
25. naphthalen-2-yl bond (CH;) ; 1| H CH,4 133-135 | base
26. naphthalen-2-yl bond (CH;) ; 2| H H 115-119 | base
27. |indol-3-v1 bond (CH;) 2 1} H CH;, 121-123 | base
28. |3-(4-Cl- bond (CH;) 1 H CH, 141-143 | basge
phenyl) -1H-
methyl-pyrazol-
5-v1
29. [3-(4-C1- bond (CH,) 2 1| H CH, 130-132 | base
phenyl) isoxazel
-5-y1
30. |5-(4-Cl- bond (CH,) 1 H CH, 146-148 | base
phenyl) isoxazol
-3-yl
31. |6-(4-Cl- bond (CH;) 2 1 H CH, 132-134 | base
phenyl)pyrimidi
n-4-yl
32.(1,1- bond (CH2) 2 1| H CH, 86-88 base




phenyl 4-
128- 130 base
108-110 base
1 H CH3 148-150
napht hal en- 1-yl
napht hal en- 2- vyl

phenyl
phenyl ) - phenyl
phenyl ) - phenyl
bond (CH2)3 1 34 CH3 104- 106 HC

bond (CH2)3 1 H CH3 110-112 base
4-C phenyl)-1H 66. bond (CH2) 3 1 H CH3 157-159

(4 61. CH3O) phenyl) -

base

bond (CH2) 3 1 H CH3

62 4-(3-CN- bond (CH2) 3 1 H CH3
63. 4-(4-CN- bond (CH2) 3
64.

65.
3-

pase net hyl -pyfazol 5-yl 5-(4- phe yl)lsoxazoh p base
67. 3- 1 bond (CH2) 3 1] H CH3 125 I or
Cpd Ry 4-0 - 66 phepyl )§ soxazollAbpnd 32! 1 4 aalt
pase -5-yl 3- (4-C 69. phenyl)i CH2
W 11~ 4X0 ‘I‘IO base 5 5! Sy(z-;l &+H)
mﬁhenéf&ﬁ‘aiz@fff ond(CH2) 3 1 H 5-yl
33. HC1
'Ehéhy&'d' (4-F-| bapda (GH2) (3, )L H 315-317
henyl ) net hyl
34. |3-Cl-phenyl bond {CH,) 3 1 H CH, 85-87 base
35. [4-Cl-phenyl bond (CH;) 5 1 H CH, 115-117 | base
36. [3-Br-phenyl bond (CH) 3 1 H CH,4 (398) base
37. |4-Br-phenyl bond (CHy) 5 1 H CH, (398) base
38. |3-CN-phenyl bond {CH;) , 1{ H CH, 107-108 | base
35. |3-CF;-phenyl bond {CH;) 5 1 H CH; 98-100 | base
40. [4-CF;-phenyl bond (CH;) 5 1| H CH, 85-87 base
41. (2-Cl,4-Cl- base
-1
phenyl bond (CH.) 5 1| H CH, 103-105
42.12-Cl,5-Cl- b
bond (CHy); |1 | ® H 128-130 | To°°
phenyl
43, |2-Cl,5-C1- base
ohenyl bond (CH,) 5 1| H CH, 121-123
44. |pyrimidin-~-2-yl bond (CH,) ; 1 H CH, 103-105 | base
45. |pyrimidin-5-yl bond (CH;) 4 1| H CH, 116-118 | base
46. |thiazol-2-y1 bond {CH;) . 1 H CH, 83-85 base
47. |2-phenyl-phenyl bond {CH;) 4 1] H CH, (396) base
48. |3-phenyl-phenyl bond (CH;) 4 1| H CH; 99-101 | base
49. |4-phenyl-phenyl| bond (CH;) 4 1| H CH, 110-113 | hase
50. (CH,) ,-
3-phenyl-ph 1 H CH 212-216 HCl
P yi-pheny bond C(CH,), 1 3
51. -
4-phenyl-phenyl| bond (CHa) 1| H CH, 101-103 | base
C(CHS)Z
52.[3-(3-C1-
phenyl) -phenyl bond {CH;) 1 H CH, 82-85 base
53. |13-{4-C1-
phenyl) -phenyl bond (CH;), 1| H CH, 136-138 | base
3-(3-
54. ;CH,0)phenyl) - bond (CH;) 3 1| H CH, (426) bhasge
phenyl
3-(4-
55. {CH;0) phenyl) - bond {CH3) ;3 1 H CH, 135-137 | base
phenyl
3-(3-CN-
56. -
phenyl) -phenyl bond (CH,) 5 1| H CH, 152-154 | basge
-(4-CN-
57. - b
phenyl) -phenyl bond (CH,) 5 1 H CH, 137-13¢° ase
58. |[4-(3-Cl- bond (CH;) 1| H CH; 101-103 | base




72. 3-Cl-phenyl bond (CH2)4 1 H CH3 103-105 base 73.
4- Cl1- phenyl bond (CH2)4 1 H CHa 120-122 base 35 M P.
base Cpd RL G[A] n R R3 (C or (or salt MH) 74.
3- CN- phenyl bond (CH2) 4 1 H CH3 127-129 base 75.
3- CF3- phenyl bond (CH2) 4 1 HA@H3 98-100 base 76.
4- CF3- phenyl bond (CH2) 4 1 H CH3 129-131 base
pyrimdin-2-yl 77. bond (CH2) 4 1 H CH3 141- 143 base
8. pyrimdin-5Fyl bond (CHZ) 4 1T H[CH3[114-116 |bagsp. base
79. thiazol-2-y| bond (|CH2) 4 1 H CH3 93-95 basg 8&g) or
¢pd [Rapht hal en- 1-yl| bor®l (QH2) 4Alp H GHB |9B: 92 bBse (81..,. salt
napht hal en-2-yl| bond (QH2) 4 1 H|CH3 109-111 bage 8‘%
2-phonyl phonyl bond { CHo)4—1—H-GH3-02-44_base gt
Rheidy FPRRBRY | | hond (GHD) 4 1 H CH3 97-199 base | 84.
pheWIClbond CH= 1 147, ha 8 phenyls. 128 | b
°9 - betrechyChi=EhiGHPL 1| H Lo i hade |oE |a- &Febnds ase
nongg -C=-CCH2 1 H CH3 114- 116 basg §7. 4-Cl-phenyl
s0. hane) 1 H Ce3nd27- 12@hpse | 89. 13-|CFammhenyb7-100 | base
Qﬁn yg;% 1 HCH3 131-133 basqd 989. 4-CF3-phenyl
% EC2—tHCEH3—125-127 bas 90— 3= CNphenyi
bon C—CCH21H 34- 140 basq . 91., gyrityj di n-2-y
61. dh BaseaHy 1 ggﬁgd 37-1 sd 192F pyriFhdin ]éa %BO base
:Eﬂﬁpyci— CCH2. 1 H CH3 1!;1 153 basd 93 tlhiazol-2-y
Do -C¥-CCH2 1 H Ease 194y nNaphtpal Erlo:b )ﬁo base
52 LonehyC3-6EREyY H gégd %’% ‘asq ~95." rjapht ial dn- 2- vi
63, PPNALR-COR2 1 H %Ic_:gd(%& b?)sf 1| H CH, |148-150| base
phenyl) -phenyl
64. {naphthalen-1-yl bond (CH;) 3 1 CH, 104-106 | gy
65. |[naphthalen-2-yl bond (CH;) 3 1 H CH, 110-112 | base
3-(4-C1l-
sc . |PRenYl) -1H- bond (CHy), | 1| H CH, |157-159| base
methyl-pyrazol-
5-yl
5-(4-Cl-
phenyl) isoxazol
67. “3-y1 bond (CH;z) ;3 1 H CH, 125-127 | base
3-(4-C1-
phenyl) isoxazol
68. 5oyl bond (CH;); 1| H H 122-134 | base
3-(4-Cl-
69. |phenyl)isoxazol bond {CHz), 1 H CH, 108-110 | base
-5-yl
3- {naphthalen-
70. |2-yl)isoxazol- bond {CH;) 1 H CH, 71-73 base
5-yl
1,1-di-(4-F-
! b
71. phenyl) methyl bond {CH,) ;5 1| H CH, (448) ase
72. |3-Cl-phenyl bond (CHz) 4 i H CH, 103-105 | base
73. [4-Cl-phenyl bond (CH,) 4 1 H CH, 120-122 | base




96. 2-phenyl -ph
97. 3-phenyl - ph
98. 14-phenyl -p
137-139 base
102- 104 base

enyl
enyl
henyl

99. 3- CF3- phenyl

bond C=-CCH2 1 H CH3 (392) base
bond C=-CCH2 1 H CH3 125-127 base
bond C=-CC (CH3) 2 1 H CH3
bond C=-CCH2 2 HH
100. 3- CF3- phenylagond C=-CCH2 2 H CH3

92-94 base 36 M P. base ( Cod R1 G[A] pn R2 R3 O
or (or salt M+-H) 101. 3-Cl-phenyl bond C=C(CH2)2 1 H
CH3 115-T117 base 102.4-CI-phenyl] band ¢=C(CH2) 3 Imhp. base
CH3 141-143 base 103. 3 - CF3 -pghenyl RQond C=C(|CHZ9z or
Cpd [R:H CH3 93- 95 base 6 104 4- CR3: phgryl| Bornd CRC(ChHR) 2,1 salt
H CH3 142-144 bjase 105. 3- CN-phenyI bond C C(CHZh%#b
.m_n 144- 146 blase—106pyri-mi-di-A—2-y—Herd—C=—G-CH 2
74. 'é%i&%@ 122] baggy 107, ) m di{l-5y>’! bond | 127-129| base
C=-C H ICH3 159-1161 base |108. thilazdi™2-yI bond
%%QHZ 2 1 H QH3.103- 105 base 109.n%PrthaIen-]-¥é_
75 b 1 Boefis [99- fH1) bagel CH; 100 | base
INAOR napntnalen-z-yi pond C=C(CHZ)|Z 1 H QH3™ 140- 142
76 . pasEF;-gidn?- phenybeophieny| (mbad C5- C(|CH2)|12 Il CH329-131 | base
/Inﬁ\ base 112t 3 phonyl nhan\ll fa¥al al C( CH2)2 H—CcH3
RYEiTGaiBageyl 113, 3- O -phenyl bdnd |C=-@(CH2)3 1 H CH3
77. 79-81 base 114] 4bepdpheny{CHabnd |C=Q( EH3) 3 chr,H (HF1-143 | base
126-128 base 1A5.2-F, 4- Cl-phenyl| bdnd ¢=C(CH2)3 1 H
CH3 131-133 base _116. 2-Cl1, 4- F- phenyll bgnd C=- C(|CH2) 3
78. [PYYicridinss-vRs| pReBd 2 ci{PHab 11¥phény|l tmnd | 114-116 | base
—C(CH2) 31T HCH3 135-155 base [2-CI, 5-[CT
79. (thiazol-2-yl bond (CH,) 4 1 H CH, 93-85 base
80. |naphthalen-1-yl bond {CH;) 1 H CH, 90-92 base
81. |naphthalen-2-vyl bond (CH,) 4 1 H CH, 109-111 | base
82. | 2-phenyl-phenyl bond {CH;) 4 1| H CH, 92-94 base
g3. |3-phenyl-phenyl bond (CH;) . 1| H CH, 97-99 base
84. |phenyl bond CH=((3E'I-;CH2 1| H o 115-117 | base
85. |phenyl bond CHT&SCHZ 1| H CH, 109-111 | basge
86. |3-Cl-phenyl bond C=CCH, 1 H CH, 114-116 | base
87. |4-Cl-phenyl hond C=CCH; 1 H CH, 127-129 | base
88. |3-CF;-phenyl bond C=CCH, 1 H CH; 131-133 | base
89, |4-CF;-phenyl bond C=CCH, 1 H CH, 125-127 | base
S80. [3-CN-phenyl bond C=CCH; 1| H CH, 134-140 | base
91. |pyrimidin-2-yl bond C=CCH, 1| H CH, 137-139 | base
92. |pyrimidin-5-yl bond C=CCH, 1| H CH; 151-153 | base
93. |thiazol-2-yl bond C=CCH, 1| H CH; 111-113 | base
94. |naphthalen-1-y1 bond C=CCH, 1 H CH, 131-134 | base
95. |naphthalen-2-yl1| bond C=CCH, 1| H CH; (366) base
96. |2-phenyl-phenyl| bond C=CCH, 1| H CH; {392) base
97. | 3-phenyl-phenyl bond C=CCH, 1 H CH, 125-127 | base
98. |4-phenyl-phenyl bond C=CC(CH3); | 1| H CH, 137-139 | base
99, | 3-CF;-phenyl bond C=CCH; 2 H H 102-104 | base
100]3-CF;-phenyl bond C=CCH, 2 H CH; 92-94 base




118phenyl

3-C1, 4-C1 119phenyl

bond C=-C(CH2)3 1 H CH3 110-112 base
bond CeC(CH2)3 1 H CH3 119-121

base 120.3-d,4-F-phenyl bond C=C(CH2)3 1 H CH3

98- 100 base 121.phenyl 0 (CH2) 2 1 H CH3 233-235 base

122. 2- C1- phenyl 0 (CH2) 2 1 Hslgd 90-92 base

123. 2-Cl-phenyl 0 (CH2) 2 1 H CH3 184-186 HC1

124. 2-CN-phenyl 0 (CH2) 2 1 H CH3 109-111 base

125.3-CI-phenyl] O (CH2)] 2 1 HH % 300 RHCL 1Z20. m.p. base

3-d -phenyl 0 (ICH2) 2 1 H CH3 10%- 107 base (°C) or
Cpd (R27. 3- CN- phenyl| 0 @CH2)| 2 IA}iC}{imA12ﬂ43 bRse (or salt

128. 4- F-phenyl [0 (CH2) {2 1 H CH3|134- 136 base MeH)

129 4-C1 nhan\ll 0 /(‘I—I')\ 2 1. HH 1151117 thase
101. 133@14pbﬁnbhenvl ObfP@-IZ\ o=Q(q:0ih Y 50H141 Khee |115-117 | base
102. H3rl4pﬁbhphenyl Obéﬁﬁﬂ) e=Q(qH:H 145187 |bas¥: 141-143 | base
103 [B32F4-gidnyhenyl| Opékd?)| 2=d(d,CH :|138H140 los e 93-95 | base
104 [T BIIRRIC ARt 0 [(CRdie?) 1 7 OF HITchIS T6da 144 | base
105. jaﬁﬁw-' ;gqyi’”ﬁ” i = 5_'34 .E\’f‘i O Pa%E, " [ 144-146 | base
106 Jya LB ot 8RS LV el rh | of . CHse | 120-122 | base
107 pyzipidin 5oL [0 bop@) |2CCIGH) 436 138 Has&H pheAPe-3§1 | base
108 MhiBzobagseyl Cpd Rbofid [ A] C4C (aH,R2 |R3 |(8) |or CHbor |$8Bt105 | base
109 Melght8atdn 3t GA-| 188na 0 |(&E2)ci) 1 |H ¢HE 132ch34 base-101 | base
110 MMP¥¥halen-2-y1| bond | c=cicH,). |1 ]| H CH, |140-142| base
111.2-phenyl-phenyl| bond C=C(CH;), {1 | H CH; (406) bage
112 .|3-phenyl-phenyl bond C=C{CHy}; |1 | H CH, 102-104 | base
113.3-Cl-phenyl bond C=C(CH;); |1 | H CH,4 79~-81 base
114 .|4-Cl-phenyl bond C=C{CHy;); |1 | H CH;, 126-128 | base
115./2-F,4-Cl-phenyl bond C=C{(CH;}; |1 | H CH;, 131-133 | base
116./2-Cl,4-F-phenyl bond C=C{CH;)}; |1 | H CH, 133-135 | base
1172 ¢l 4-cl- bond | C=C(CH,), |1 | H CH, 133-135 | base

phenyl
118 [27CL/5-CL- bond | C=C(CHy), | 1 | H CH, 110-112 | base

phenyl
119,37 C1,4-Cl- bond | C=C(CH;); |1 | H CH, 119-121 | base

phenyl
120./3-Cl,4-F-phenyl| bond C=C(CH:); |1 | H CH, 98-100 | basge
121 .|phenyl 0 (CH;) 1 H CH, 233-235 | base
122 {2-Cl-phenyl 0 {CH;) » 1| H H 90-92 base
123.)2-Cl-phenyl 0 (CH,) » 1| H CH, 184-186 | HC1
124 .2-CN-phenyl o) (CH,) » 1| H CH, 109-111 | base
125)3-Cl-phenyl 0 (CHz) 2 1| H H > 300 HC1
126J)3-Cl-phenyl 0 {CH,) 5 1 H CH, 105-107 | base
127 J3-CN-phenyl 0 {(CH,) 5 1 H CH; 141-143 | base
128 .|4-F-phenyl 0 {CHz)» 1| H CH, 134-136 | base
129.)4-Cl-phenyl 0 {CH;) 2 1| H H 115-117 | base
130 /4-Cl-phenyl 0 {CHz) 5 1 H CH, 159-161 | base
131 [4-CN-phenyl 0 {CH;) 2 1| H H 145-147 | base
132 [4-CN-phenyl 0 {CH;) 1 H CH, 138-140 | base
133.)4- (CH;) ;C-phenyl 0 {CH,) , 1| H CH, 111-113 | HC1
134 J4-CF;-phenyl o] {CH,)» 1 H H 104-106 | base
135.4-CF,0-phenyl 0 (CH,)» 1| H H 96-98 | base
136./4-CF;0-phenyl 0 (CH;) 1 H CH;4 93-96 base
1372 €L/ 3-Cl- o) (CH)), | 1| H H 136-138 | base

phenyl




139.2-C1,4-Cl- O(CH2) 2 1 HH 178-180 base
2-Cl1, 4- C1- 140phenyl
3-Cl, 4-C1 141phenyl

3-CF3, 5-CF3 144 O (CH2) 2 1 H CH3 137-139 base

phenyl
0 (CH2) 2 1 H CH3 102-104 base
0 (CH2) 2 1 H CH3 128-130 base
142,3-C1,4-Cl- O(CH2) 2 1 H H 126-128 base
3-C1, 5-C1- 143phenyl

phenyl
O (CH2) 2371 H CH3 111-113 base

phenyl 3,4-(0CH20)- 195 0 (CH2) 2 1 H CH3 139-141 base
phenyl T146. 3-pheny|-pheny| 0 (CHR2) 2 1[H H 120128, p. base
HCl  147. 3- phenyl - phenyl 0 (CH2) 12 1 H CH3 143- 145,84 or
de-348.4-phenyl-phEnyHEO (|ICH2)AR: 1 H 1 |2B8-|240RbasH (or salt
149. 4- phenyl - phenyl 0 (JICH2) 2 1 H CH3 130-132 baseM
150 n len-ll-yl O (loHp) 2 1 W HI116]118 basd 2)
138.125'£1n§pﬁﬂ-hal en-{1-ylg 0 (0H2g)CH2)21 H CHB135- 181 bdse2-134 | base
nyapht hal en-R-yl~ 0 _(ICH2) 2“1 H H|88-90 base
15 1naphkihal en-R-yl_ 0 (|CH2) 1 FiC}BH% 8-120 ba
! . -180 | b
139 Gdrgai nol i n-6-y1 - & (CH2) 5 1) 50300s blse 1787180 | base
kﬁQHQQI@QLIn 6-yT" 0 (CH2) 2 1 H 126-/128 bas¢
140'49;;;11 yinolin-8-yl @ (CH2) @H)H CHB |98 101 Pase 102-104 | base
J%O |‘ic? —(GH2)—3 1 HCH3— 1031105 bage
141.0 51 phenyl| 0 («CH2)| 3 (tubh,.CH3 1194171 kmase |128-130| base
PEEYIC] phenyll 0 (CHRW 3 1 H CH3 05-97 lhase
'3-Cl1,4-Cl-
142, o] (CHa) 2 1| H H 126-128 | base
phenyl
143 37CL,5-Cl- 0 (CH,) 2 1| H CH, 111-113 | base
phenyl
144 |3 CFa 3-CFs- o) (CH,) 5 1{ H CH, 137-139 | base
phenyl
145 |34~ (OCH0) - o (CH,) » 1| H CH, 139-141 | base
phenyl
146.3-phenyl-phenyl 0 (CHp) 2 1 H H 120-122 | HC1
147.3-phenyl -phenyl 0 (CH;) ; 1| H CH, 143-145| HC1
148 ) 4-phenyl-phenyl 0 (CHy) 2 1| H H 238-240 | base
1492 ) 4-phenyl-phenyl O (CH,) 2 1} H CH,4 130-132 | base
150 ,naphthalen-1i-yl Q (CH;) > 1 H H 116-118 | base
151 /naphthalen-1-yl 0 (CH;) 2 1| H CH, 135-137 | base
152 |naphthalen-2-yl 0 (CH;) 5 1| H H 88-90 base
153 |naphthalen-2-yl o] (CH;z) 5 1| H CH; 118-120 | base
154 Jquinclin-é-yl 0 (CH,) 2 1| H H 203-205 | base
155, quinclin-6-yl 0 (CH;) 5 1| H CH, 126-128 | base
156 .Jquinolin-8-vyl 0 (CH;) 5 1| H CH, 99-101 | base
157. phenyl O {CH,) 5 1 B CH, 103-105 | base
158 12-Cl-phenyl 0 {CH;) 4 1 H CH, 119-121 | base
159 .3-Cl-phenyl 0 (CH3) 5 1| H CH,4 95-97 base
160 |47 C1-pheayl 0 (ca;), | 1| H CH, |116-118 | base
161,27 CL/3-Cl- 0 (CHa) 5 1| = CH, 110-112 | base
phenyl
162 |2 CL.4-Cl- o) {(CH,)» 1| H CH, 115-117 | base
phenyl
1632 CL.5-Cl- 0 (CH,) 5 1| H CH, 134-136 | base
phenyl
164 |2 Cl,6-Cl- o) (CH,) 3 1| H CH, 100-102 | base
phenyl
165/3-C1,5-C1- o] (CH.) 5 1| H CH; 121-123 | base




160, 4- C1- phenyl 0 (CH2) 3 1 H CH3 116-118 base
2-Cl1,3-C1 161. phenyl 0 (CH2) 3 1 H CH3 110-112 base
2-Cl, 4-C1 162phenyl 0 (CH2) 3 1 H CH3 115-117 base
2-C1,5-C1 163phenyl 0 (CH2) 3 1 H CH3 134-136 base
2-Cl1,6-C1 164 0 (CH2) 3 1 H CHg 100-102 base phenyl
165.3-C1,5-C1- 0 (CH2) 3 1 HCH3 121-123 base 38 M P
base (CC) RL G[A]ly n R2 R3 or (or salt M+-H) phenyl

166. phenyl C=0[(CH2) 21 H CH3 1#1-143 base m.p. base

167. 4- Cl- phenyl| C=0 (CH2) 2 1 H CH3|172{174 base (e or

R68. phenyl C=0|(CHZ) 3|1 HIEH3 113 11 bassThe (or salt

conmpounds of the inventlion were $ubjectéed to M)
i da h

nh Il tocts mermititing armnation
T e W rl\/fllll.l.l LEL A A} LI TITCALU T UITT

D

P_'_' - - - ' 3
PHEAYL jnhibhitgry effedt on the enzyme FAAH (fafty

166.

pbedyhmi de 5 hydr 6=8se). TABiznhil i { oy | acEHyi t y1dksl4e3 | base

167.

dewdrshemtied i ac=padijoenzyiati ¢ 1a$sHy | basHd on172-174 | base

168.

pRasyti ng the produet of (bydrolysi$ [ 1- 34k, 110-112 | base

10

15

20

et hanol am ne) of anandam de [ I- 3H et hanol am ne] Dby
FAAH (Life Sciences (1995), 56, 1999-2005 10 and

J | of .Ph I d ' tal Th N
(1007, 283 58Rad AR B8 rROEVeRbLEn wPERIESHiRRTed

ﬁﬁgrmacological tests permitting determination of their

e

o

inhibitory effect on the enzyme FAAH (fatty acid amide
hydrclase) .

The inhibitory activity was demonstrated in a
radicenzymatic assay based on measuring the product of
hydrolysis ([1-3H] ethanolamine) of anandamide [1-°H
ethanolamine] by FAAH (Life Sciences (1995), 56, 18%%9-2005
and Journal of Pharmacology and Experimental Therapeutics
(1997), 283, 729-34). Accordingly, mouse brains (minus the
cerebellum) are removed and stored at -80°C. Membrane
homogenates are prepared at the time of use by homogenizing
the tissues in a Polytron in a 10 mM Tris-HCl buffer {(pH 8)
containing 150 mM NaCl and 1 mM EDTA. The enzyme reaction is
subsequently conducted in 70 pl of buffer containing bovine
gserum albumin without fatty acide (1 mg/ml). In succession,
the test compounds, at various concentrations, anandamide
[1-°H ethanolamine] (specific activity: 15-20 Ci/mmol)
diluted to 10 uM with cold anandamide, and the membrane

preparation (400 ug of frozen tissue per assay) are added.

After 15 minutes at 25°C the enzyme reaction is terminated
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cerebellum are renoved and stored at -80C. Menbrane
honogenates are prepared at the tinme of use by

honogeni zing the tissues in a Polytron in a 10 nmV
Tris-HA buffer (pH 8) 15 containing 150 nM Nad and 1

mM EDTA. The enzyme reaction kg sSubsequently

conducted in 70 Al of buffer containing bovine serum

al bumin without fatty acids (1 ng/m ). In succession,

the test conpounds, at various concentrations,
byanddimdel4p 1uBHoét bhborafbrr)fméshenbli ¢2acti.viThe: mixture
15-20 G /mol) 20 diluted to 10 Mwith cold

hpapdanted, fandlfheinvhesannd phepacentonfpged goof 15
frozen tissue per assayi_are added. = After 15 m nutes
BNYEesSt Ak 2R2Yn8- rdBchldAUPS (&Pnithat e 8be Bguggusnghase
140 Al _of chloroform methanol (2:1). The m xture is
SPRFFER RS CBE A it SRR aEe et $FYRRY Borliguid
ninutef at, 3500 g. An aliquot (30 Al) of the aqueous
Prndet 11oht @ ni ng the 1-3H ethanol amine is counted by

liquid LpLil L on, d h difi . th
rost act i Ve Sbhpoihes ”c_%#fgfEé#ﬁiiﬁ?%8%0'@%3%?#%%@?0%@15
S SEPMEICRO B "o el GRS E AN 1o

] 191 21 RS BW 56 h 0 #pgs
zccorhiﬁggtgyéhegrﬁgén??%%égéb%gégﬂgC%ﬁgggﬁgglEEOFA%%} of

BetOddeM 0 4800. 898 M 449 1 0.032 M It is therefore
apparent that the conpounds

Table 2 below shows the ICs;, of some compounds

according to the invention

Table 2
Compound ICs0
21 0.072 uM
48 0.050 uM
49 0.032 uM

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

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

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

30 twists or contractions during the period from 5 to 15
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15 according to the invention have an inhibitory

effect on the FAAH enzyne. The in vivo activity of

t he conpounds of the invention was evaluated in an

anal gesia test. Accordingly, intraperitoneal (i.p.)

adm ni stration 20 of PBQ (phamyl benzoqui none, 2 ng/ kg

in a 0.9% sodium chloride solution containing 5% of
ethanol) to male OF1 mce weighing 25 to 30 g causes
abdom nal stretches, on average 30 tw $ts or

nontitast adberdiniegttibe . pFheotdestomobpountds 4Fe administered
m nutes after injection. The test conpounds are

adnrit itht pred) oralfihgrepeyiyoveaildyr {depi-t odgalsuppension in

% .) in suspension in Tween 80 at 0.5% 60 n1nutes
We§208ﬁ1ﬁGt835ﬁef6Pemﬁﬁéte§dﬁFnﬂ§Pr§FP8ﬁe§fbP@Q the

Under .these conditions th 5 potent, conpo of
?ﬁ@lpﬁ%ﬁﬁi':&ﬁnr eéu&’@QbyU§ oo LHERSt AERTHOES 3% most

L e R

ReBkEBE: shRetgpp %?éi FRReaRY %ﬁéy“%é%%?%"%‘:‘d&%?&&nge of
%Qa%ﬁégeﬁénaaf@eﬁﬂszw pobfaEts EoagReian suld o o
the byudnal yebscel pyndagenaus 47@&6&@%@%@&&%@@ amdefumber of

and of esters of various fatty acids such

braeaehiedoRyligtbaneyamene Ganandaed o), 1b5mg/kg at 120
N- pal m t oyl et hanol am ne, N-ol eoyl et hanol am ne,

mieaagede or 2-arachi donoyl gl ycerol. These derivatives

exert various pharmacol ogical activities by

i nt er act i nThei FRAH ahizgmew ((henmd@tnabiand Pharsics of Lipids,
vanilloid receptors. The conpounds of the invention

KROER) t hiL§820 18dgRadaciesr lysemwdfica by dned vedse afthendogenous

tissue | evel of these ,
derivatives of amides and of esters of various fatty acids

such as N-arachidonylethanolamine (anandamide),
N-palmitoylethanolamine, N-oleoylethanolamine, oleamide or
2-arachidonoylglycerol. These derivatives exert various
pharmacological activities by interacting, inter alia, with
cannabincid and vanilloid receptors.

The compounds of the invention block this
degradation pathway and increase the tissue level of these
endogenous substances. They can be used in this respect in
the prevention and treatment of pathologies in which
endogenous cannabinoids and/or any other substrates
metabolized by the FAAH enzyme are involved. Mention may be
made, for example, of the following diseases and conditions:
pain, especially acute or chronic pain of the neurogenic

type: migraine, neuropathic pain, including forms associated
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endogenous substances. They can be used in this

respect in the prevention and treatnent of

pat hol ogi es in which endogenous cannabi noi ds and/ or

any ot her substrates netabolized by the FAAH enzyne

are involved. Mention may be 23 made, for exanple, of

the foll owi ng di seases and conditions: pain,

especially acute or chronic pain of the neurogenic

type: mgraine, neuropathic pain, including forns
wstbctheebegpeswiviirushendempet diiebetasd wictite or chronic
di abetes; acute or chronic pain associated with
pPathaprapeipteéds washs infdlahmatiosy dilseawesoi @rthritis,
arthritis, osteoarthritis, spondylitis, gout,
vhSLUREPLE, aLEbRAtS Sdi §6858ERLENELLABI e SPOREY Ldridno@Out /
acute. 5 or chropic peripheral pain; dizziness,
V@ﬁFPPﬁ&}SmaG§8§P Se%&é@?éﬁhy1FH&F3?&SsP&M@&tSﬁ@dromeF acute

chenpt herapy; _eatin di sorder.s, .especi al |l y _anorexi a
GhGCBLORAR) RoBR BURF AbUE= Ry nds 221 BERar ogPEAL 1Ay Pausea,
S EEE ALV st By -8l B8, ShepeRErbE 1 Baning

§§E3¥389E§’e g@ﬁ?gﬁggf?ﬁé?ggggeﬁnal%a%&%ﬁﬁaogf various

epressi on an anxi I'nd and cause, nDO

Ri8gsdengurBsygheaesSandapdl,enand rhr PRkhologies: shaking,
neur odegenerative di seases? Parkinson's diSease,

&téh@héﬁ&é$_dy%@aﬁﬁa,SQﬁEEEiéﬁﬁ?Dtbﬁseﬁéﬂbbn&b@@hﬁsive
chorea, |esions associated with cerebral ischema and
BehbvibuesanTalrandemedelhadtkymer, aull, fepmsepsy depreeRion and
di sorders, including sleep apnoea; cardiovascul ar
dnseasgspfeappckahtdyantlypensensimond dasdrders, psychoses;
arrhythm as, arteriosclerosis, heart attack, cardiac
acehenbnd; chepanlici pehenidagevanstive HémegmesskiParkinson’s
tumours, papillomas and brain tunmours, prostate 20
diFpars,; glahﬁlmaﬁbarélegﬁséblagné%ﬁsﬁementla: Huntington’s

medul | oepi t hel i omas,  nedul | obl ast omas, _ | . .
HROF BB a3€BHBES RERBELECEF WAbRyERFELTEL| dprhemia and with

§§££9§¥tQHBSme§8358?§aEESH%§3 ggngEgg?Séleep disorders,
including sleep apnoea; cardiovascular diseases, especially
hypertensicn, cardiac arrhythmias, arteriosclerosis, heart
attack, cardiac ischemias; renal ischemia; cancers: benign
skin tumours, papillomas and brain tumours, prostate
tumours, brain tumours (glioblastomas, medulloepitheliomas,
medulloblastomas, neuroblastomas, tumours of embryonic
origin, astrocytomas, astroblastomas, ependyomas,
ocligodendrogliomas, plexus tumour, neurcepitheliomas,
epiphyseal tumour, ependymoblastomas, malignant meningiomas,
sarcomatoses, malignant melanomas, schwannomas); disorders
of the immune system, especially autoimmune diseases:

psoriasis, lupus erythematosis, diseases of the connective
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ol i godendr ogl i omas, pl exus tunour, neuroepithelionas,
epi physeal tunour, ependynobl astomas, mali gnant
nmeni ngi omas, 25 sarcomat oses, malignant nel anonas,
schwannomas); disorders of the imune system
especi al | y aut oi nmune di seasegz psoriasis, |upus
eryt hemat osi s, di seases of the connective 42 tissue
or col |l agen di seases, S§jogrer's syndrone, ankyl osing
spondyl arthritis, undifferentiated spondylarthritis,
Behset' srdistdsgenhdesshypese &dbgiremine sandewings, ankylosing
mul tiple sclerosis, amyotrophic |ateral sclerosis,
anyn@séertarutaﬁspuadnffereatn@hedd69@a§¥§a§thé@$ﬂﬁg
the plasmpcytic Iine; allergic diseases: inmediate or
Behagbds ﬁyﬁeagénshﬁﬁmpﬂyt1§|PéF@p@mPﬁPnﬁpﬁgmaﬁS- multiple
conjunct|V|t|s cont ac& dermatit para3|t|ﬁ vira

2 8

BFL1BhePeF; aPTYRFEEPNOHs L 2HPERAS ES: eﬁPﬁSS nBR¥ngres;

t di 10 t
FEFRREL a4t kedPPe Shnetiararae aptRITLg, che plashdtyric
PoheoaL HLLLL S, 3BORdLL! LAncoute MEoBUILLLE

§998ﬁ9§£§v1t20u5§ie9§gg'Eh?ﬂ%t gcukaeoﬁgpﬁekq%akqau

gt aucona; pul nohary Ftions: di seases

é@ﬁ@é&@taé¥méﬁ§93§ §QIEBQE§E°SQQ§H§ ofOoBgbkB&ial infectious
ast hma, chronic bronchitis, chronic obstruction of

dhgesgepi r ALDEY héﬂ@h@lt@ﬁph!ﬁ@ﬂ&mmaﬁ@&?rau@éa&ébna
di seases: irritable bowel syndrone, intestina

t8béadnbloryigdeapedens, thkcgbintdi: antrbhedr isyr rhauypatoid

i nconti nence and bl adder inflamuation. 20 The use of
gonpoinils, acebedanghtrottibe Epesdiyilobnisn gbase, veskulitis,
hydrate or pharmaceutically acceptable solvate form
tophpfepdieagsa, nédrirahlepbowgdt syndented pPsteoporosis;
treating the abovenenti oned pathol ogies fornms an
@ﬁ@%@rapoagpglgpsFh@cuiﬁyehypgﬁten51on, glaucoma; pulmonary

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

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

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

addition salt or else a hydrate or a pharmaceutically
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25 The invention |ikew se provides nedicinal products
whi ch conprise a conmpound of fornmula (1), or an acid
addition salt or else a hydrate or a pharmaceutically
43 acceptable solvate of the conpound of forrmula (1).
These nedicinal products are ggpl oyed in therapy,
particularly in the treatnent of the abovenenti oned
pat hol ogi es. I n accordance with another of its aspects
the 5 present invention provi des pharmaceutica
ecrppsiabilensolovangr iofi nheasompiouwel @i feommivd aat(1)eagthese
one conpound according to the invention. These
prdimicedt preductsnpos empioyiedc limdéheraghf e (tantd cddserly in
of a conpound according to the invention, or an acid
588 EreAtIant of &he) abpyeaeatdonsdaDatdelogies .y
acceptable sol vate of the ,said conpound, and
optlonally 8néCSPrQEPSepW&F#a@QGFP@élPﬁ ifEc AFPRtS the
ex0| nts e said ex |p|e ts are sel ected, .
8588 BEng EnERe BRevY Eé"uPP‘é%F“aF&P%]l&ﬁg erEmessitiaps

istration ust ona
B e Be o At PP P 1oRR Bo SPEER Y,
BééoBEi‘h SUEhEa}Ln ?Jgﬁéh“ %ﬂ%s%f i:lg?'m%rc%%%qtcal

su subcu

I nventi O or ora ngua aneous

thbéQHﬁQHh@r1ncﬂﬂHEa$ﬁn@¥§ecEQQEcabselB%al'com ound

i ntrathecal, intranasa 20 transdermal, pu ry,

Q66b2EiAG EBCEAL 3AWeRLIbhAl beNahh8ciAChiMe tRUN @t or a
of formula (1) above, or its acid addition salt,

Bptivate or phdimbecwheralappaepepdhblemayli@te of the said
adm nistered in single-dose adm nistration form in a
oowpoanedw ahdcoptéphatigl cpbavracewt pakrewcieptdrtad ]y

to 25 animals and to humans for the prophyl axis or
areaphahleotxcihéenbeve di sorders or diseases.

The said excipients are selected, according to the
pharmaceutical form and the desired mode of administration,
from the customary excipients, which are known to the
skilled person.

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

the above disorders or digeases.

The unit-dose administration forms which are
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The unit-dose adm nistration forns which are 44
appropriate include oral forns such as tablets, soft
or hard gelatin capsul es, powders, granules, chew ng
guns and oral solutions or suspensions, fornms for

subl i ngual , buccal, intratragheal, intraocular and
intranasal admnistration and 5 for adm ni stration by
i nhal ation, forns for subcutaneous, intranuscular or

i ntravenous adm nistration and forns for rectal or

apEi opRl 1 adei hhstudéi onal Foormepseah apptabiaeten spoifis or hard

conpounds according to the invention nay be used in

gelkantn cipswbess pewiersongranoley, wahewingxaupreaad oral

si ngl e-dose adm nistration_ formof a conpound

REOF HPRY ©H TUEPERTEARP onfPEME abPEL SHBE iNgHAY . buccal,

conprise the_ foll ow ng conponents: Conpound ag¢cording,

%%F?%EF?%@%%%iohngﬁéécﬁbarhéﬂﬂi%BFrQEgg?g ﬁﬁmlnlstraglon and
oscar anel | ose, sodj um 6, 0 , _Mai ze_starch 15.0

SR SR OBy T eohy Py ot PR bEEL SN sERETE Mg Re SRR Tineous,

t T ' .09l 8- c ai
SRR 0 B TS PRV SRRk SRR LRLRCOR Dy cor
0 v . per 0  cat

N
PRL LEGHLSINEESES bﬂdmﬁgcaohtﬂaeineéntheﬂeha205aga§ear@n
appropri at e; sucﬁ dosages al so belong to the

tPYERE | 0fintReAE§0bHan6ei¥hEh common practice the

dosage 20 appropriate to each patient is determ ned by

t he doct orByagagr df ngxa@pleaneihglicoficadnadinshiatiranion

the wei ght and 45

form of a compound according to the invention in tablet form

may comprise the following components:

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

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

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

according to the method of administration, the weight and



the response of the said patient. According to another
of its aspects the invention also provides a nethod
of treating the pathol ogies indicated above, which
conprises adm nistering an effective dose of a 5
conpound according to the inveggion, one of its
addition salts with a pharmaceutically acceptable
acid, or a solvate or a hydrate of the said conpound.
WD 2005/ 090322 PCT/ FR2005/ 000450 46 Cainms 1.
Chrpoesgoniset bE fibremdad d Ipati@nk2 H N-Q(N, R3

~G~[ANn Op 5 () in which n represents an
i nteger 1 éccprddnge ficesancttdiean dintigge mspemgisng He dmvient ion
to 7; Ais selected fromone or nore groups X, Y
aRgPoPTRVifgsxar Bpthoshs ér@tthyigeﬁélegmm@mgmlmdlcated
gbstltut ed by one or tw Cl_6-al kyl, C3.7-cycloalkyl

BPO¥S s 7Whi Cho SPRpriee s adnipiEé e igico @s € FEactgves elase of a
ei t her C2- al kenyl ene qgr oy tioonally substituted
fl’mBF?émgr ARG TEL: §Pk§% V??’E)}@Inoaloﬂﬂ odr itpsaddition

3L PR g Das =t el ig SreePE aglaufodf £ omd solvate
6620 Hyh@a‘:eco%) 'Elhé said compound.
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20 o represents an integer ranging from1l to 5; r and

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

a nunmber ranging from1l1l to 5; Grepresents a single
RENFo08PoYYEeN or sul phur atomor an SO/ ﬂ&i@dﬁ]ooo4so
CH(OH) group; 47 Rl represents a group R4 optlona
substituted by one or nore gdéups R5 and/or R6; R4
represents a group selected froma phenyl, pyridinyl,

pyri mdinyl, pyridazinyl, &F gyl triazinyl,

pyrrolyl, 5 furanyl, thleny |n1dazolyl oxazol yl,

thi azol yI , 1 pyr agghitbuniSe¥azakY Eorhaekhi(azol yl

oxadlazolyl t hi adi azolyl, triazolyl, tetrazolyl
naphthalenyl dlphenylnethyl qui nol i nyl,
tetrahydroquinolinyl, isoquinoligyI,R2 H

10)

t et rahydr oi soqui nol i nyl, quinazogupyl N
qui noxal i nyl, phthala2|nyl \Rg

napht hyri di nyl , zaof u aggdﬂn |hydrob nzof dr anyl ,
benzot hi enyl ¢bhsgrggg£%’ i ndtl yl ,
i ndol i nyl, indan dazol ylI', |50|ndolyl

benzi m dazol yl , benzoxazol yl, ben2|soxazolyl,
benzothiazolyl, benzisothiazo(yﬁ, benzotriazolyl, 15
benzoxadi azol yl, benzot hi adi azol yl, pyrrol opyridi nyl,
farebychdi nyl, thienopyridinyl, imdazopyridinyl,
oxazolopyr|d|nyl thlazolopyrldlnyl
@y?%?bﬁ%p?tﬁdaﬂyﬂnteggﬁxéz@roéyr|d|nyI and
I sot hi azol opy rldlnz R5 represents a hal ogen atom or
% E%ﬁ%sem‘—ﬁr@n tateggrkypnging €xow- al kexy; hydroxyl ,
oal kyl, Cl _6-fluoroal kyl, Cl_6- f1 uor Ikox
%rf%ns e?F%é EFHWOQPRyPrgWBEE 95°5P6u§ KR? % 2

DT CaP R R RBNY DF RS L eP CPPS 1SRRI EnEFPBEEBGES BY one

B0 LB Eserkoicd1 PNyl cy BRSRYLPXY or PENZYERS batiyl -, -
alkylene groups;

Y represents either a C;-alkenylene group optionally
substituted by one or two Ci.¢-alkyl, Ci.s-cyclcocalkyl or
Cs;.7s-cycloalkyl-Ci.3-alkylene groups; or a Cz-alkynylene

group;

Z represents a group of formula:

X
(C 2)3

o represents an integer ranging from 1 to 5;

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

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

S0, 80;, C=0 or CH{OH) group;



10

15

20

25

25 pyridinyl, pyrimdinyl, pyridazinyl or pyrazinyl
group, the group or groups R6 being optionally
substituted by one or nore groups R5 identical to or
different fromone another; R7 and R8 represent

i ndependently of one another a7hydrogen 48 atomor a
Cl-6-al kyl group, or formwith the atom or atons

ich th ' l.ect f t.i di he,
A S B TEPo8, SRSy T e on
[ dpi ] t hi ' bei ti [
8588, Becy BA5E BR47BLIE 1 7109, bein optonaly
REPEESEIL Snds Ny dr%P&&B‘ 8L PO OLg A £dm Oa a}})ﬁﬁwg[ OPridakdy1,

represents a hydfogen atom or a Cl-6-

Eprimedchoal k yrQaa9§n}19y9&9@&&h&1¢1t%iabahwlgrg@&tolyl,

In the formof a base, addition salt with an aci
bydaaie, tlienysol Vatidazdlylonpaurdlel ,f ehiwzallil),
according to Caim1l1, characterized in that n
pepaestpls amokatedeil,liepthiagoigpr,esantidazmolivit,eger
ranging froml to 7; 15 Ais selected fromone or nore
ghoagsaXodwd/ ot rYazXlydpr éstmagod yiet ppbitbagenys
optionally substituted by one or two Cl-6-alKkyl
gipbpsylvetbplesanincdinkdr setrahyepgndneldnddp or a
C2- al kynyl ene roup; 20 G represents_a single hand,
apcgRyBehiBYdm getaa&éreﬁéesplnﬂlr@&peg@ﬁ@zg

GHARBKaRbIY e POEPRIBALEVE  oFoRRoQeP¥ar cBopObE 1ainy1,
N T TSR L
BTE?&QE%Ehzothienyl, indolyl, indolinyl, indanyl, indazolyl,
iscindolyl, benzimidazolyl, benzoxazelyl, benzisoxazolyl,
benzothiazolyl, benzisothiazolyl, benzotriazolyl,
benzoxadiazolyl, benzothiadiazolyl, pyrrolopyridinyl,
furopyridinyl, thienopyridinyl, imidazopyridinyl,
oxazolopyridinyl, thiazolopyridinyl, pyrazolopyridinyl,
isoxazolopyridinyl and isothiazolopyridinyl;

Rs represents a halogen atom or a cyano, nitro, Ci.g-alkyl,
Ci-s-alkoxy, hydroxyl, Ci.s-thicalkyl, C;.¢-fluorocalkyl,
Ci.s-fluorovalkoxy or C;-Cg-fluorothioalkyl group, a group
NR,Rg, NR,CORg, NR;CO;Rg, NR,SO;Rg, COR;, COzR,;, CONR;Rg, SOzR7
or SO;NR;Rg, or an -0-{C;.z-alkylene) -0 group;

Re¢ represents a phenyl, phenyloxy, benzyloxy, naphthalenyl,
pyridinyl, pyrimidinyl, pyridazinyl or pyrazinyl group, the
group or groups R¢ being optionally substituted by one or
more groupsg Rs identical to or different from one another;

R; and Rg represent independently of one another a hydrogen
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R5 represents a hal ogen atom or a cyano group, a
Cl-6-al kyl group, a Cl-6-al koxy group, a

Cl- 6-fl uoroal kyl group, a Cl-C6- fluoroal koxy group,
or an -O (Cl-3-al kylene)-O group; 49 R6 represents a
phenyl, napht hal enyl or benzylgxy group; R2
represents a hydrogen atomor a Cl-6-al kyl group; R3

t h t Cl-6-al kyl,
e

= f | Fo: ) o4

Rpbat B8-E0" E5Bh.3, 2958 Bkt il ;78 stk thae

ggfema@n&c; Qigleg&ai_nar fior neﬁastn_ermenaoaz?hwin@, azepine
presents an inhteger; 10 p represents an i nteger

5A89b0gethoMhd  tends Aihg Beliast epthibpANaRe sebs¥ttited by a
groups X and/or Y; X repiesentsS a nethyl ene group

QpLLgmayhyogugghhymtggogg;one or two Cl-6-al kyl
groups; Y represents a -al kynyl ene group; 15 G

RereEsesdeantas S gy drdoad atomnooxy ged, . atabkyRlgroup;
represents a group R4 optionally substituted by one or

Ry reempreasst 53 dmgd 0oged; aRdmreprasedi-s-allgybup

sel ected from a phenyl, naphthal enyl or isoxazolyl;

Q0. ReYyrépadkyht oraCharcyencailbmlof1a-aykd growp,; a

C1- 6- al koxy roup, a Cl-6-fluoroal kyl group; R6
tBpEB8efPEMy0 héngﬁsﬁwoéé@lhzopeﬁﬁé§eWP hy agy @cd@en hydrate
atom or Cl-6-al kyl group; R3 represents a hydrogen

g ofiPévakect- 6-al kyl, C3-7-cycloal kyl 25 or

C3-7-cycl oal kyl - C1- 3- al.kyl. group; _i he form.of .
base, addi?ron ggppo%Pgh¥£ngggp§?ah3&§a@gcorgﬁng to claim 1,
characterized in that

n represents an integer 1 or 2;

p represents an integer ranging from 1 to 7;

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

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

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

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

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

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

group, a Cji-g-alkoxy group, a Cy_¢-fluorcalkyl group, a C;-Cg-

fluorocalkoxy group, or an -0-(C;.z-alkylene)-C group;
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or solvate. 4. Conmpound of forrmula (I) according to
any one 50 of Cains 1 to 3, characterized in that
R2 represents a hydrogen atom R3 represents a
hydrogen atom or a Cl-6-al kyl, C3-7-cycloal kyl or
C3-7-cycl oal kyl -C1-3-al kyl graup. 5 S. Process for
preparing a conpound of fornula (I) according to any

R EShuShenTE ¢ ieaYh e BREhEhRLeryl a‘“ﬁ?aw BBV nEERuP;
| " &G-~ANO whi ch

Ea 2opr eSSy Bar RSP o LamRF | Aeir ﬁkgiggﬁéﬁgr" °
ﬁ§+§eééﬁtgcgoﬁga98%é8 g{@h”b} 3”8 Efﬁgfén 57 @gcloalkyl

ani nol ysrs

8& @enee 1%9&'%3;‘1@@3'\'%%'1(;,3 g%pﬁ‘“ ch R3 is as defined

rn the neral fornula ( ocess for preparing a

Qﬁ”ﬁﬁﬁn@ogﬁ 6o AUk se( ! hadaealcdl RGO wAh @ afid, hydrate
Clains 1 to 4, conprising the step consisting in

@Qng@ubaeg,the car bamat e-am de of general formula (V)
20 0RR H ~N~QN, R3 HNI O

3. Compound of formula (I) according to Claim 1
or 2, characterized in that
n represents an integer;
p represents an integer ranging from 1 to 4;
A is selected from one or more groups X and/or Y;
X represents a methylene group optionally substituted by one
or two Ci.g~alkyl groups;
Y represents a Cy-alkynylene group;
G represents a single bond or an oxygen atom;
R, represents a group R, optionally substituted by one or
more groups Rs and/or Rg;
R; represents a group selected from a phenyl, naphthalenyl
or isoxazolyl;
Rs represents a halogen atom or a cyanoc group, a Ci.g-alkoxy
group, a Ci-s-fluorocalkyl group;
R¢ represents a phenyl group;
R, represents a hydrogen atom or C;.g-alkyl group;
R; represents a hydrogen atom or a Cjg-alkyl, Ci.;-cycloalkyl
or C;.9-cycloalkyl-C;-3-alkyl group;
in the form of a base, addition salt with an acid, hydrate
or sclvate.

4, Compound of formula (I) according to any one
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(V) 51 in which R2, R3 and n are as defined in the
general fornmula (1) according to Claiml, by reaction
with a derivative of general fornmula R1-G[A]P-W

(M), inwhich Rl, G p and A are as defined in the
general 5 fornula (1) and Wrgpresents a chl ori ne,
brom ne or iodine aton1 or a nesylate or tosylate

roup. .7. ound the neral f la (Il), ~ ~N
S BRantis & BB pRazotatineh tan TS "6 A p and n
?re as_defined_in ene aI formula (1) according

6 {T%ﬁ?ﬁﬁp%%daﬁp¥éﬁ?% Bnts°%’ met hyl  or ethyl gr oup.

o BT o RO B 6t Bt

%g bhe. 8%?5? mr. aaﬁ{ e ding to Claim1. 9.

npound 0 I) a to any one of

Cainms 11tg. 4, ipRclasl ¢om 9&» Ra%Q adddnidRMBY formula
with 20 an acid, hydrate or p arnaceutlca 'y

a¢¢eababkalagltatanyf@me blfs C12@ m@s 1a teedi,Ciceddprising the
product. 52 10. Pharnmaceutical conposition conprising
atepeashsdse iagnmaurndnek ritdnguithe( kprberatd rgtter arfy general
one of

formula (II)

R;’G“‘fA};’NTVﬁg o

(In

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

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

formula (V)
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Clainms 1 to 4, inthe formof a base, addition salt
with an acid, hydrate or pharmaceutically acceptable
solvate, and 5 optionally one or nore pharmaceutically
acceptable excipients. 11. Use of a conpound of
formula (1) according to anysgne of Clains 1 to 4, in
the formof a base, addition salt with an acid,

N e T T e R e
gghaggggggggs Qgtgggggylin whi ch endogenous

abrnoi and/ 6f “any 6t her substrates netabolized

g% Egscg?géyggFﬁﬁégd%F§vgﬁY9EV8@-gl%eruief%Em%la RF-G—[A]p—W

npoun according™to 15 any one o

Graimsid Ridh RP the FOosHA0L Arbase, dsplhed DMUEBbEgeneral
or pharnaceutlca 1y acceptabl e solvate, for preparing

aormdigi na) BhEduCkepRbpaded HOEhpPHEVERL I Bgoiine or iodine
treating acute or chronic pain, dizziness, vonting,
saumeaor eaimeBgldteopdersagyhaueobegueal and

psychi atric pathol ogies, 20 acute or chronic

neur odegen&r at i Cemppsedse$, tbpi bepeyalsifespula (II),

di sorders, cardi ovascul ar di seases, renal ischem a
cancers, disorders of the imune system allergic

di seases, parasitic, viral or béfﬁfri i nfectious

di seases, inflammtory di seases st OroR S, ocul ar
conditions, 25 pul nonary conditifns,OgasyT oi nt esti na
di seases or urinarygldncqnti . o
R,” ‘J%K}’J
p
(1)
in which R;, Rz, G, A, p and n are as defined in the general
formula (I) according to Claim 1 and R represents a methyl
or ethyl group.

8. Compound of the general formula (V),

O R, v
r’“‘N’ﬂ‘o’L\n’N‘R3
AP

(V)
in which Ry, R; and n are as defined in the general formula
(I) according to Claim 1.

9. Compound of formula (I) according to any one

of Claims 1 to 4, in the form of a base, addition salt with

an acid, hydrate or pharmaceutically acceptable solvate, for

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

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

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

pulmonary conditions, gastrointestinal diseases or urinary

. incontinence.




