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WD 2005/ 090322 PCT/ FR2005/ 000450 1 DERI VATI VES OF
ALKYLPI PERAZI NE- AND ALKYLHOMOPI PERAZI NE-
CARBCMYLATES PREPARATI ON METHOD THEREOF AND. USE OF

ﬁamgﬁqu o333 ENZYME | NHI BI TORS The |nvent|p@Tyﬁkg§@§/ooo4so
yl pi perazine- and 5

aIkthonDplpera2|ne car boxyl atte derivatives, to their
preparation and to their application in therapy.

A aﬂ? o OSSP POERAZ INE -
al E;1?@5/1r%ia}?ré‘llaﬁe an - pl%%rng* ne- ormpl per azi ne-

?ghg@ﬂhﬁ‘rﬁsdebhﬁﬁh RETHOPS S 1ERHREC ANYC USE OF BAME As
ocuments WO 2004 067498 A, WO 2004/ 020430 A and

PCT/ FR2004/ 00328, wioh wennhhhpat®rsord the enzyne
FAAH (fatty acid am de hydrol ase). There is still a

need to fiTkk antrdedRbOrdlathigtso alielpipdd:ing-heand
enzyme FAAH. The conpounds of the 15 invention neet

d1hi8] lgasdp i pehen cionparitiso:ofl dthee dewevd t oresy ec@fthdyer

general formula (1) O RZH ~-NAON R3 R p ~&ALN
prepafhtdidd "4k t@CEHd)r applidation ropridserary an

integer 1 or 2; p represents an integer ranglng from1l

to 7: A i Alesastyt dendwiom o ehenyke gk eaikanate, dioxane-2-

I Bt D ESSI S S LY 20, oL ol B0 OALLY
carboxgaégvléggfggffaés, described respectively in the
documents WO 2004/067498 A, WO 2004/020430 A and
PCT/FR2004/00328, 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 %p/N\(v)# o)

(I)
in which
n represents an integer 1 or 2;
p representg an integer ranging from 1 to 7;
A is selected from one or more groups X, Y and/or Z;

X represents a methylene group optionally substituted by one

or two Ci.¢-alkyl, Cz.s-cycloalkyl or Cip-cycloalkyl-Ci_3-




2 al kylene groups; Y represents either a

C2- al kenyl ene group optionally substituted by one or
two Cl-6-al kyl, C3-7-cycloal kyl or
C3-7-cycl oal kyl -d - 3-al kyl ene groups; or a

C2-al kynyl ene 5 group; Z reppesents a group of
formula: H2)0 C 2)r (CHA * represents an integer
ranging from1l1l to 5; 10 r and s represent integers and
are defined such that r+s is * nunber ranging from1
dlxBerfe gt s a single bond, an oxygen or sul phur
atomor an SO S02, C=0 or CH(OH) group; R

¥ eqmpeseTdEs s girtdigyr R4 Gpeiléeallyneubsouputed lopadAy or
15 nore groups R5 and/or R6; R4 represents a group
selscittatt €fd diy @sheny ltwpyhidiahlyl, feitaxiisalkyl or

pyridazinyl, pyrazinyl, triazinyl, pyrrolyl, furanyl,
Gshi e¥5ALod darolyialladens FToURt aZdl A Copprirglyene
i soxazol yl, isothiazolyl, oxadiazolyl, 20

5  gOHYRi azolyl, triazolyl, tetrazolyl, naphthalenyl,

i phenyl net hyl, qui noljinyl, tetrahydroquinolinyl,
qu‘pc?é:iﬁ%gcﬂr’rtlﬁ/laf qr&%ﬂfd%w nol i nyl, qui nazol i nyl,
qui noxal i nyl , phthal azi nyl, cinnolinyl,
napht hyri di nyl , bqqﬁppuranyl, dihydreﬁ nzof ur anyl ,
benzot hi enyl , 25\di’‘hyd&obenzot hi enyl
i ndol i nyl, indany\/ indazolyl, +Soi
benzi m dazol yl , oxazol yl, benzis
benzot hi azol yl , “benzi sot hi azol yl, be
benzoxadi azol yl , benzot hi adi azol yl, pyrrol opyridi nyl,

o represents an integer ranging from 1 to 5;

10 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, S0,, C=0 or CH(OH) group;
R, represents a group Ry optionally substituted by one or

15 more groups Rs and/or Rs;

R, represents a group selected from a phenyl, pyridinyl,
pyrimidinyl, pyridazinyl, pyrazinyl, triazinyl, pyrrolyl,
furanyl, thienyl, imidazolyl, oxazolyl, thiazolyl,
pyrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl,

20 thiadiazolyl, triazolyl, tetrazolyl, naphthalenyl,
diphenylmethyl, guinolinyl, tetrahydroguinolinyl,
isoquinolinyl, tetrahydroisoquinolinyl; guinazolinyl,
gquinoxalinyl, phthalazinyl, cinnolinyl, naphthyridinyl,

benzofuranyl, dihydrobenzofuranyl, benzothienyl,

25 dihydrobenzothienyl, indolyl, indelinyl, indanyl, indazolyl,
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furopyridinyl, thienopyridinyl, imdazopyridinyl, 5
oxazol opyridi nyl, thiazol opyridinyl,

pyrazol opyridi nyl, isoxazol opyridinyl and

i sot hi azol opyridinyl; R5 represents a hal ogen atom or
a cyano, nitro, C-6-alkyl, &1l-6-alkoxy, hydroxyl,
d-6-thioal kyl, C-6-fluoroal kyl, Cl-6-fluoroal koxy
or C -C6-fluorothioal kyl group, a group 10 NR7RS,
NR7COR8, NR7CO2R8, NR 7S02R8, COR71 CO2R7, CONR7RS,
iS2RA01611 ,SAANEARG, depro 1arl - MdrEoxdrzal kil erenQ sprwmAniyl,
R6 represents a phenyl, phenyl oxy, benzyl oxy,

breapdat el cerily; 1, ;hﬂnZMHqﬁhlnglyﬁAhhqnzoqgmazﬁkﬂhwl or
pyrazi nyl group, the rou r groups R6 bei ng,
heptrcosa azslast |han2éfd:%b5ﬂ%r?ez Gy 115 M RS iy L .

identical to or different fromaone another; , R7 and Re
fugerasdsti e feH@ERAYE G e diBtdRAORY 1H

atom %Rﬁaﬁ&r%&iﬁlr %}%‘?&'ﬂ%&fg} I%%&]@L}%@;fqﬁo&?ﬁpyrl%lnyl
azetl di neéﬁp roI i di ncﬁeléJCﬁig’lerl d'ﬂ;ep erazﬁﬂql ] ?EI s ring
I%e'ngFggghggalk%aiggﬁ '%Egﬁgogyaacggeo6 alikyl, Oﬁls alkyl,

enz esents a hydr n'atom or

¢_35- gjéﬁé/l 2y ?’cy [ enesants @ wdgmeubladaqmﬂ

c oaIkyI or

&3 -%1%69&@1 Houy Gr 3 alkyEl 0680ehi 881kl t feoGpNt &xgrotp
the invention the compounds of general fornula (1)

NIBYs ) R EION.C NRIDOIRE NROSOSRNDICOR, gr OFRs , ACOHBAR$ € B 02R7
to or different fromanother. 4 Anong the conpounds

cof SgeNesRd, far ran aqH )Cia: faistlenddgr@gr®fp conpounds
i s conposed of the conmpounds for which: n represents
RRnrepregentt er pRenglp plsnydents RenZiedyr raRgthglenyl.
g;;Tgih;f)-;yrlmldlnyl 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 Ci.¢-alkyl group, or form with the atom or atoms
which carry them a ring selected from azetidine,
pyrrolidine, piperidine, morpholine, thiomorpholine, azepine
and piperazine, this ring being optionally substituted by a
Ci.¢-alkyl or benzyl group;
R, represents a hydrogen atom or a Ci-alkyl group;
R; represents a hydrogen atom or a Ci.g-alkyl,
Ci.7-cycloalkyl or Ci;-cycloalkyl-Ci;-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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* is selected fromone or nore groups X and/or Y; *
represents a nethylene 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 group; R, represents a group
R4 optionally substituted by one or nore groups R5
and/or R6; R4 represents a group selected froma

phenyl , napkiraldry|comddardiphehyderettgl  fomunid i () ,a first
i ndol yl, pyrazolyl, isoxazolyl, pyrimdinyl and
subicazpiylqf Rommprebents conppsggbrofatd) gamounds for
particularly.-a chlorine, a fluorine, a bromne or an
Ylodilhe, or a cyano group, a Cl-6-alkyl group, nore
particularly a nmethyl, an isopropyl or 20 a

It SIRARASALS a"er:ant@%equo&)P@r%up, more particularly a

R SRR 1 - Ao T A Ay, Groa more

L S A IR e e 1,
SRR oG o et S RPEL PR ied by one
BB 09, Bt ppsentian g, e,

3re ] 1ol ditine -3-@l-ki ket Qepe Afong Uie acaypalkgsylene

of general fornula (1) a second subgroup of conpounds
drowronposed of the conpounds for which: 5 n

represents an integer 1; p represents an integer

G argimepdrtamd gingle Adrsi sarechepdr ali@neenra iyl group;
groups X and/or Y, _

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

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

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

Rs represents a phenyl, naphthalenyl or benzyloxy group;

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

R; represents a hydrogen atom or a Cig-alkyl, Ci.s-cycloalkyl
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X represents a nethyl ene group optionally substituted
by one or two Cl-6-alkyl, nore particularly nethyl,
groups; 10 Y represents a C2-al kynyl ene group; G
represents a single bond or an oxygen atom R
represents a group R4 optionakly substituted by one or
nmore groups R 5 and/or R6; R4 represents a group

sel ected froma phenyl, naphthal enyl 15 or

i soxazolyl; R5 represents a hal ogen atom nore

opait i cuhvarlloalayah@mrjad kydr caedidpuori ne, or a cyano

group, a Cl-6-al koxy group, nore particularly a

met hoxy, a&nChos-tHeuaomlduyidegrodugensorad  fsamiileul @l y»

a trifluoronethyl; 20 R6 represents a phenyl group; R2
srespmes entby o Uy drio gempstuerAso i sClccapsised Cg‘fy dilje qREpounds
represents a hydrogen atomor a Cl-6-al kyl,

fez- hdydl:0al kyl or C3-7-cycl oal kyl - - 3-al kyl group.
Anong t he conpounds of general formula (I) a third 25

Ns PSGEEHE S @ﬁmﬁﬂﬁﬁﬁﬁxigfconposed of the conpounds for

whi ch: . A X_Y Z .l R, R4, R51 RG6,
pR%e%ﬁﬁsgﬁélt%\r EThd T SSFat irr?g](?:'hg t r(5)%gelné:roallz’f ormula (1)
Or; o L SUPFUPHAS oG LR Brd R gsents a
Py dr S§ery &S represents a-hydrogen atomor a

x%:eggx?yéé\ﬂgasﬁfao%trﬂﬂfe%e SRR It i 1§ ®Riitked by one

Kyl group, nore “particularly a

oY GhRPIOPY 210618 G @ taahKErlgh mtal Ky, gr@upe,
nore particularly a -CH2-cycl opropyl. Anong the

veorpawidntef genenakyholatukbagibiprenti on may be nade
of the followi ng conmpounds:
G represents a single bond or an oxygen atom;
R, represents a group Ry optionally substituted by one or
more groups Rs and/or Rg;
R, represents a group gelected from a phenyl, naphthalenyl
or isoxazolyl;
R: represents a halogen atom, more particularly a chlorine
or a fluorine, or a c¢yano group, a C;.¢-alkoxy group, more
particularly a methoxy, a Ci-s-fluorocalkyl group, more
particularly a trifluoromethyl;
R; represents a phenyl group;
R, represents a hydrogen atom or Cj.g~alkyl group;
Rs represents a hydrogen atom or a Cis-alkyl, Cis-cycloalkyl
or Ci.s-cycloalkyl-Ci.a-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, ¥, 2, o, ¥, 8, G, Ri, Rse, Rs, Rg, Ry and Ry are as
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10 - 2-(nmethyl am no) - 2- oxoet hyl

4- (2- bi phenyl - 3-yl et hyl )- pi perazi ne-i-carboxyl ate -
2- (et hyl am no) - 2- oxoet hyl 4- (2-bi phenyl -4-yl ethyl) -
pi per azi ne-i-carboxyl ate - 2-(methyl am no) - 2- oxoet hyl
4-[2-(l-naphthyl)ethyll- 15 pigperazi ne-I|-carboxyl ate -
2- (met hyl ami no) - 2- oxoet hyl 4-f2-[ 3-(4-chl orophenyl) -

i soxazol -5-yl ] ethyl)pi perazi ne-|-carboxylate -

2- (et hyl am no) - 2- oxoet hyl 4-f2-[5-(4-chl orophenyl) -
desfotezd| :13-yHd efdnd )l pesamilee- (F)casbakyl Ete Dfogroups as
2- (et hyl am no) - 2- oxoet hyl 4-(3-bi phenyl - 3-yl propyl ) -
dei fpiereat iabe>ve car boxyl ate - 2- (net hyl am no) - 2- oxoet hyl
4- ( 3- bi phenyl -4-yl propyl ) - pi perazine-i-carboxylate -
R2- fepregeamsne) hydyvgerhyt am;:( 3- bi phenyl -3-yl -1, 1- 25
di met hyl propyl ) pi per azi ne-1-car boxyl ate _-

Ra. ERBERFFANSNS) DYSERESth It ol PF- @32 chiPdikali FREMp - MOTe

3-vli Il pi i - - b t 7
AT o B e o S LGRS} SFoBion dIHe 3

| ).propyl | pi perazine-1-carboxyl ate - _ _

SR TSI o) SR TRRRTIGT O [ (o e R piceng 2 ey
0 [ I.ne- b I -

s Bt R S s LR i pheny! - -
yl) propy! I lhesdis YbBleensral formula (I £1
2- (et hyl ap?nﬁcﬁ?% %@o%éé?@{&%[%f(ieﬂ%ﬁ oro%li-rrﬁ)%e&hyg ) mention
oty DD | Retaazd et d bexpRiis -
2}¥nethylan1no)-2-oxoetﬁgﬁﬁa-[3-(4'-S%Iorobiphenyl 10
A-2y] iyl il e -Gz dreod tleEl box i @b Ephenyl-3-ylethyl) -
2- (et hyl am no) - 2- oxoet hyl 4-[ 3-(2-napht hyl ) propyl | -
piperazine-l-carboxylate

- 2-{methylamino) -2-oxoethyl 4-(2-biphenyl-4-ylethyl) -
piperazine-l-carboxylate

- 2-{methylamino)-2-oxoethyl 4-[2-(l-naphthyl)ethyl]-
piperazine-l-carboxylate

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

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

- 2- {methylamino) -2-oxcethyl 4-(3-biphenyl-3-ylpropyl) -
piperazine-i-carboxylate

- 2-{methylamino) -2-oxoethyl 4- (3-biphenyl-4-ylpropyl)}-
piperazine-1l-carboxylate

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

- 2- (methylamino) -2-oxoethyl 4-[3-(3'-chlorcbiphenyl-

3-vl)propyllpiperazine-l-carboxylate
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pi per azi ne-| -carboxylate - 2-(nethyl am no) - 2-oxoet hyl
4-f3-[5-(4-chl orophenyl) -

i soxazol - 3-yl | propyl ) pi perazi ne-1-carboxylate 15 -

2- (et hyl am no) - 2- oxoet hyl 4-13-[ 3-(4-chl orophenyl)

I soxazol -5-yl | propyl ) pi perazi pe-1 -carboxyl ate -

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

but yl | pi perazi ne-1-carboxylate -

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

Aol AnfeArshlatiorh erpylodudntl- 4203~ (4’ -chlorobiphenyl-3-
pi per azi ne-1-carboxyl ate - 2-(nethyl am no) - 2- oxoet hyl
v pAde3-1(tiigdd necrioretindarboxylate

phenyl | butyl | pi perazi ne-I -carboxyl ate - ,

-2 2(-nfetetoydrintiolo) 2-2oxaetay 1444 4 ‘it heandrishany -3 -
phenyl | butyl I pi perazi ne-1-carboxyl ate 25 -

Y- (erastinl ] arined)p-zA rnexcdetdpbokylatdes. (tri f | uor onet hyl -
phenyl | but - 3-yn- 1- IIpiper%zine-l-cqrbo§xlat%)

22 Y&rﬁ“ﬁ@‘l)z- )%{étqﬁf}hy 4-[3- (4" -methoxy.

- [ 5- (3-.chl,or ophenyl ).pent -4-yn-
Y@%HO&Y&@ R e G R RPY L2t

2-(met hyl am_nq) -.2-0xqet hyl Cfa_tar ; -
_4;rgﬁri¥g:& QLQ%ﬂﬂﬁﬁ%%ﬁﬁ%ﬂ% [3-(3’-chlorcbiphenyl

4-ynR-1- [ ine-l —carhoxyl.at 5 -

R AR R e e
JLji%ﬁé%ﬁ%THd¥Hd¥4§ﬂB¥Bé9H¥¥“4—[3-(4’-chlorobiphenyl-
4-yn-1-yl'l pi perazi ne-1-carboxylate -
2-QniinhangiQeriApmeetindarboxylate

4-15- (3, 4-di chl or ophenyl ) pent -

Ay e tHtlpinpera zinedcetaniioxA (#-e(2 ~naphthyl) propyll -
2- (met hyl am no) - 2- oxoet hyl 4-[5-(3-chloro-4 10
efilpeoracpiimenyil -)qeeritoxd-yatel - yl | pi per azi ne-1 - car boxyl ate
- 2-(nethy|anino)-2-oxoethy|ékfs-(z-

¢ I -oimesptheremAns oA sIg ez 1413 ~ Gar Pogh larephenyl) -
2- (et hyl am_no) - 2- oxoet hyl 4-[3-(3-chlor%phenoxy)-
isoaiRAd i 3pefld AneRy L IRARsHan idiss 1 -carboxylate

- 2- (methylamino) -2-oxcethyl 4-{3-[3-(4-chlorophenyl) -

f%henyl»B—

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

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

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

- 2- (methylamino) -2-oxcethyl 4-{4-[3-(trifluoromethyl} -
phenyllbutyl }piperazine-1-carboxylate

- 2- (methylamino)-2-oxcethyl 4-{4-[4-(trifluocromethyl) -
phenyllbutyl}piperazine-1-carboxylate

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

phenyllbut-3-yn-1-yl}piperazine-1l-carboxylate




15 - 2- (et hyl am no) - 2- oxoet hyl
4-[ 3- (4- chl or ophenoxy) -
propyl | pi perazi ne-1| -carboxylate -
2- (et hyl am no) - 2- oxoet hyl 4-[3-(2, 3-di chl oro-
phenoxy) propyl | pi perazi ne-1-cgrboxylate -
- 2- (et hyl am no) - 2- oxoet hyl 4-[3-(2,4-dichloro 20
phenoxy) propyl | pi perazi ne-| -carboxyl ate -
2- (et hyl am no) - 2- oxoet hyl 4-[3-(2, 5-di chl oro-

phenaenpy opyl he) peragdaehy car Poxyt adielorophenyl) pent -4 -yn-
2- (et hyl am no) - 2- oxoet hyl 4-[3-(2, 6-di chl oro-

phenodyparapyhd ol peselzoxel dtear boxyl ate 25 -

2- (et hyl am no) - 2- oxoet hyl 4-[ 3-(3, 5-di chl orophenoxy) -
propie tpiypearaiziae-2 - cepdlxyl at e[5 - (het cdhpolemeplgnyl) pent -
general fornmula (1) may include 9 one or nore

sty e mebontne Thesaregxekate in the form of

T Sl 5 Shasb e S 1S, SR e e
] O B3R Sb T OTEOIETS, and also thelT
S ) 8B T P 4P U pome
N R B e i Tormpart. of the.

I nveptdaf,1 40 dhese. Sebd shgl %apyam agenssh ya pr epar ed

with pharmaceutically acceptable acids, although the

10 BSBRldfogHenPl NBEn@BCd Ogn UBLF U] pifdFaLxedl caflifdxylate

purifying or isolating conpounds of fornula (1)
1 i kephstenf amm s 12 obxddehyl nvefd + = 15 The conpounds
of general formula (1) may be in the formof hydrates
airl caodptedresyy nEnedwl 1 i pdves £ onen bfcarboxylate
- 2- (methylamino) -2-oxocethyl 4-[3-(3-chlorophenoxy) -
propyllpiperazine-l-carboxylate

15 - 2-(methylamino)-2-oxoethyl 4-[3-(4-chlorophenoxy) -
propyllpiperazine-1l-carboxylate
- 2-(methylamino) -2-oxoethyl 4-[3-(2,3-dichloro-
phenoxy)} propyl]l piperazine-l-carboxylate
- 2-{methylamino) -2-oxoethyl 4-[3-(2,4-dichloro-

20 phenoxy)propyllpiperazine-l-carboxylate
- 2- (methylamino) -2-oxoethyl 4—[3—(2,5-diéhloro-
phenoxy) propyl] piperazine-1l-carboxylate
- 2- (methylamino)-2-oxoethyl 4-[3-(2,6-dichloro-
phenoxy)propyl] piperazine-1l-carboxylate

25 - 2-(methylamino)-2-oxocethyl 4-[3-(3,5-dichlorophenoxy) -
propyl]lpiperazine-1l-carboxylate.

The compounds of general formula (I) may include
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associ ations or conbinations with one or nore

nmol ecul es of water or with a solvent. Hydrates and
solvates of this kind |ikewi se formpart of the
invention. 20 In the context of the invention the

terms have the follow ng neagings: C-,, where t and

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

whi ch may have fromt to z carbon atons; for exanple,
Cl-3 is a carbon chain which nmay have I to 3 carbon

ode atroR®reablsymmes rdd icaedoner. |Thaycied satiwtatied the form
aliphatic group; for exanple, a Cl-6-al kyl group
ofepneseribsieasc arbdd abd ereldisoreirsl. hes compisomdst ofs general
which is linear or branched, nore particul arl

feemmtle, (@) hypey pﬂ@pyleXllSé;oﬁﬂoGWe feay Iof qlﬁ)tﬁl/ﬁ')yl‘or trans
tert-butyl, pentyl or hexyl; alkylene is a linear or

(B aREREG O 1oRMET St eaheu%eéﬁeresuaﬁomrsgrr gHantgemers and
exanpl e, .a Cl- 3- aIker e gr resents i val ent
SE2PEEHEOATPRESE /1 505 3168 B0 13t S HvesH .l&qq'“ﬁggﬁ the

or br.anche nor e partlcula

ethylene
TRCBfy e Effe éPIB¥§B§]eﬁg t %h %I 9% a cyclic
al kyl grO%Be c%&P%é%ggl 'f %%r§§ﬂ%. l%@%k%&lgqu& the form

representsa cyclFic carbdon group car bon
o@tgg§es”BEeoEa%HH€%E%El%aﬁt%y@ﬂﬂywaﬁﬁds adieRkYlsalts of

cycl opentyl, cycl ohexyl or cycl oheptyl al kenyl ene is

tRidl %ahentfo%ﬁya%abedtﬁlel RR&tne igroup having 2
carbons, nore particularly an ethylene, 15

C2- al kynylmeeel $adt=Care agivamtagalckeny separed- aliky
group having a linear or branched, saturated

pabirphatut ichilly, achiepakblle s ids,- slaMwahgm®@pSHé¢Bn@f
a linear or
other acids useful, for example, for purifying or isolating

compounds of formula (I) likewise form part of the
inventicn.

The compounds of general formula (I) may be in the
form of hydrates or solvates, namely in the form of
agsociations 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:

- C..., 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, Ci;.3; is a carbon chain which may have 1 to 3 carbon
atoms;

- alkyl is a linear or branched saturated aliphatic

group; for example, a Ci-s-alkyl group represents a carbon
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branched, saturated aliphatic chain; 20 - fluoroal kyl
is an al kyl group of which one or nore hydrogen atons
have been substituted by a fluorine atom

fl uoroal koxy is an al koxy group of which one or nore
hydrogen atons have been substdtuted by a fluorine
atom fluorothioal kyl is a thioal kyl group of which
one or 25 nore hydrogen atonms have been substituted
by a fluorine atom and a halogen atomis a fluorine,

chaGH &fi Ne,td PrEbh Aitcak iwldiore. i sThe e aundsraofched,
the invention nmay be prepared according to various
nteteh qusst iwhilcirlar e iddtistlr ateachyldy, tdreopywlcherepmapydh butyl,
follow 5 Thus according to a first method (schene 1)

itsdu tgdnp cards- oft yenereait florqrulheexvlvay be prepared by
reacting an amine of general fornula (IV), in whjch

Rl, Glxlgneid m ldmeass cefanasrhed + fatgaemded divalent
formula (1), with a carbonate of general fornula

U la)IT G i Th ¥ aEpres éhts - ot FPUWR iipesents a
({};‘%aro r%uie, R2§:gfﬁigjs£ f.i ned 3|o?: t h]e ?eagfogrﬁs}o.h;h?iqucerﬁ“i% 1inear
carbamat e-, est er. of__genersal_-f or | t i ned

9% bs‘ifﬂ%cgjqﬁ?efnt“foyre &6 nr\%elrc?'lelcfl 5% 5@;:' hgfnl%prloe)d n dé%@ l%%r al

f ' ' j.ng an am ne of genera
%(N%Eﬂi}%%ﬂ%%?ﬁéﬁgﬁbﬁ%ﬁ?y%fgéks is as defined in the
generd).fQua id Ja KRE RMANUWS icfrodiSactd 0 e fampb ks,

carrled out i'n a sol vent such as nethanol or ethano
Q@I ddy @ JEDRMI &5 rfurs At dertic i as/diRidhantbandroup of 3

tetrahydrofuran. Schene 1 20 V--C-~ 0 R

to 7 carbon atoms, more particularly a cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl;

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

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

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

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

- fluoroalkyl is an alkyl group of which one or more
hydrogen atoms have been substituted by a flucrine 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



0 "'kot~O R (Ilia) OO R2RNH2 rNHrN"J~ QJ,:,r
OR3 R'~-GfAN-t~-n GNO 1tP, RI~tAp "t~n

(1V) (11) Another method (schene 2) of obtaining
conpounds of general forrmula (1) involves reacting a

pi perazi ne or 12 honopi perazijne derivative of genera
formula (VI1), in which PGrepresents a protective
group such as a tert- butyl oxycarbonyl (Boc), with a
carbonate of general forrmula (lIl1lb), in which V
ahepoa@sent s a hydrogen atomor a nitro 5 group and R2
and R3 are as defined in the general fornmula (1),

t hen depr Ghectiompotinglsr efulthan ti noemidend mayn beh@repared
presence for exanple of a solution of hydrochloric
agcigdimga tos vardnuss neft hasls, s opricpasale. 1tRastrated by the
car bamat e- am de_of general fornmula (V) thus -obtained
sicheggss afdeht Ifpléomverted into a 10 conpound of

general formula (1) hy reactiqgn with a %:riv tive

f

5  general farwsl &SCHRFING FWFi EHIRE, "€FRS%ard§C emgré9a§he
defined in _the general formula,(l) and Wrepresents .
COHPGH é,oﬁrgﬁF% 3 r%FGHP&g é&&nF%V’%enggf a g%o%& rdacting
aEP%XE%%eofgB%%%ra}h%owhﬁhgyu%%goni%?%%ﬁb%an?y P?A, p and n
carrie _out I'n a 157 sol vént 'suchH as acetonltlrl e _or
a&%'%%”%eEHn%Eei&f%%%” P%&aq f%&%%l%ug&)@SWHQ%Q%Sb%@bonate
carbonate or diisopropylethylamne. Scheme 2 0 R )~
oEEBe%eQag ?eﬁﬁﬂﬁaA(QIQaXY 2nl WRifthAv repiebbhtl) a0 HidNrogen

o-,~Yy

10 atom or nitro group, R; is as defined in the general formula
(I) and R represents a methyl or ethyl group. The carbamate-
ester of general formula (II) thus obtained is subsequently
converted into a compound of general formula (I) by
aminolysis using an amine of general formula R3NHz, in which

15 R; is as defined in the general formula (I). The aminolysis
reaction may be carried out in a solvent such as methanol or
ethanol or in a mixture of solvents such as methanol and
tetrahydrofuran.

Scheme 1

20

(v) (mn

Another method (scheme 2) of obtaining compounds

of general formula (I) involves reacting a piperazine or
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PG- N-t~n WHNJ~n O (VIl) 2) deprotection M 20 The
conpounds of general formula (1), (Il1) and (1V) , in
which R L represents a group of aryl-aryl, aryl-

het eroaryl, heteroaryl-aryl or heteroaryl-heteroaryl

type may al so be prepared by 4 eacting correspondi ng
conpounds of general formula (1), (11) or (IV) for

which R4 is 13 substituted by a chlorine, brom ne or
iodine atomor by a triflate group, in the position
heherd pdie greu@drt vat ive bf demeredudedmuldiat VeI )ar yin which
or heteroaryl-boronic acid derivative in accordance

Pl trheprescfitzul preacidtdivec gndiug enssib §Clrertierffey .

1995, 95, 2457-2483) or with an aryl- or

Hvestydroomopirhonivdl KiBostannednd derdapicned e wia@ssiegadcdormula
wth the Stille reaction conditions (Angew. Chem

(IFIb)Ed in ogg.ch 5 refyassyhs arky dZadfhaed Gr & nitro
gepersl formis (1ite) ond o, (11D} ey b prcpoiodh
Gane heT GERHAY S Gk "R TR T SRR df the
Seroties S HeBatRs ¥ SRR ) L BT R in 2
g QLG QLI & Ori o .ﬂdlﬁpwlcagﬂﬂ&féﬂarﬁﬁ% dfl general

e presence of a base such as triethylamne or

| AR QR Oy it nel8 £ INRie il genreiarted into a
f?jglr mul ao(?/?ﬁ\/)q'l,m%gvﬁi)ﬂ%ﬁém (Vi) , and al sggt he arﬁ r?es l;‘ °

@RipRAAld foF Bk RN rmwen (Hheiyr Herseparcat iwdrthmet hod

is not described, are available 20 commercially or are
dadaserdthed idf tdemdralerfatmmda ofVIngy ibe wiprdpdhedG, p and A
according to various nethods described in the

driet ersatdefeined Kinowhet @ertegradkifdmamlger €lon.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) VO jJ)\ T Gy W
o oJﬁrNHRS )OL R, H ~Cial

p

2 | R1
oy mp) © N OJ\WN“RB (Vi)
Vs - ()

0 ———

PG~

N
H n
v)

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

(Vi) 2) deprotection

(IV), in which R, represents a group of aryl-aryl, aryl-
hetercaryl, heteroaryl-aryl or heteroaryl-hetercaryl type

may also be prepared by reacting corresponding compounds of

general formula (I), (II) or (IV) for which Ry is
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The invention, according to another of its aspects,

- I'i kewi se provides the conpounds of fornmula (11) and

25 (V) . These conpounds are useful as internedi ates
in the synthesis of the conpounds of formula (1). The
exanpl es which followillustrgte the 14 preparation
of sone conpounds of the invention. These exanples
are not limtative and nerely illustrate the

i nvention. The m croanal yses, IR and NVR spectra

ANHOredthel dySMHIld e, dvammiograpydicrupltem ta by a
mass spectroscopy) 5 confirmthe structures and the

Hriltdtes gfodfe womaunstss i nkimiviede mie ®up Rs is to be
represents the nelting point in degrees Celsius. The
immretscdddiviatte arbetmyeen qartetdEsey litbateniq meid
titles of the exanples correspond to those in the 1st_ |
deotivative irhexacidandrergdh dhe Bugyiie reyogbyinditions
85) 2-(nmethyl am no -2-oxoetq¥l ) '
(G- RV~ pHRAR p-2A%H-4483)5 or with an aryl- or
h?%t)e(r;.l%_er&%.z-lzgr(ejé[wc a(_]jr%btf)x_%l apd:‘-et etq%,:q@.valt ivreN in ]é%cc}/r%ce l}I«\rith

. rans-4- (3- phenyl prop-.. ..
té‘eear?\%]@% d?%é?ta%?rﬁeccfn%trjbod}&ll B9t Aatuin &t 108
é4%0<11_(56r74$3 mmol ) of trans- 1-cinnanyl pi perazi ne and

- (7.776 mmol ) of et hyl

(PR gar o] el e
@Mﬁ&WiHHy Hd prepared according to any method described in
the literature, for example by reacting an alcochol 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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is evaporated to dryness and the residue is taken up
in 25 50 mM of ethyl acetate. It is washed with 2
times 20 mM of water and 1 tinmes 10 m of saturated
aqueous sodi um chloride solution. It is dried over
sodi um sul phate and evaporated,to dryness. The
residue is purified by chromatography on silica gel,
eluting with a 50/50 m xture of cycl ohexane and et hyl
acetate, then with ethyl acetate, to give 0.814 g of

tinrd N dhe dahdn dorpdPaids yabt owtlgd | . idvéntion. These
2- (et hyl am no) - 2- oxoet hyl trans-4-0-
twiplley o emde yl ) mpeiarrae-dndarbexylat eilDuscgpte  the
(2.4 mmol) of 2-(ethoxy)-2-oxoethyl trans-4
i(rBreptteinyd prijge 2nbordayh) peper aZRnent- tefbepdciing and/or the
obtained 10 in step 1.1., is dissolved in 10 nl of a
HHHMSN&dl@uldfchw@mﬁwqmﬂﬂmﬁﬂznpmﬁﬁﬁé FA FasfanePecHescopy)
solution is left to react for an hour and a half at
arfilem thApartatiteIRaRl POY tHMY BVEpGAEFePt othe compounds
dryness, The residue is purified by chromatography on

QﬁqQ%ﬁ?Qﬁﬂ eluting first with ethyl 15 acet ate and

then with a m re_90/10 m xture of cef at.
and net hafbiB- éﬁﬁs E?EEESﬁggﬁ & gée a8 ﬁ% % degrees
Ithg p0|nt (OO0 : 109-111 LCMs NHH = 318 "H NNR
- 5 (ppm : 7. 80 (broad s, 1H) ; 7.50-7.15

205' 5 wddd : pér es in
gﬂg A 40ﬁ9n]6né@5éﬁs 1y g%ﬁ%é(ﬁ%? ééﬁ pé é@tﬁés s the

HiB1edof BRI &mp I "Eﬂ%ﬂ‘@b]&%d 3:@“.1}&%@ mom@yist column
4-{3-13-(trifluoronethyl)phenyll prop-2- 25

oMm-they ldabld tdicazeqane-) - carboxylate 16 CF 0

Example 1 (compound 85)
2~ (methylamino) -2-oxoethyl trans-4-(3-phenylprop-2-en-1-

yl)piperazine-1i-carboxylate
g
sUVsas &
N o

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

A solution of 1.40 g (6.93 mmol) of trans-
l-cinnamylpiperazine and 1.74 g (7.76 mmol) of ethyl
{[ {(phenoxy) carbonyl] oxy}acetate (J. Med. Chem., 1599, 42,
277-290) in 15 ml of tcluene is heated at 80°C overnight. It
is evaporated to dryness and the residue is taken up in
50 ml of ethyl acetate. It is washed with 2 times 20 ml of

water and 1 times 10 ml of saturated agueous sodium chloride
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~N)~Q-~yNH2 N\ _j 0 2.1.
4-~3-[3-(trifluoronethyl)phenyll prop-2-yn-1-
yl)-1, 4-di azepane-| - carbal dehyde 5 A nmixture of 1.28 g
(10 mmol ) of 1, 4-di azepane-|- carbal dehyde and 0.33 ¢
(11 mol) of paraformal dehydggn 13 nl of dioxane is
heat ed at 800C until a honbgeneous solution is
obtained. 1.70 g (10 mmol) of 3-
trifluoronethyl phenyl acetylene in solution in 7 m of
sHY w#ipsane tang Br8kd A3 moaliurofeudeppare dirak etvatpeorated to
are added. The m xture is heated at 800C for 4 hours.
driyriessscodhed rtesidanbiientpureferdatay ehammohadidanagthyiarh silica
75 mM of ethyl acetate. The organic phase is washed
owilt,h e2Bitningpfwid0Pbearfitoifita misglung ef aweldhexag @ afhyl
aqueous sodium chloride 15 solution. It is dried over
asediai® s (hstm i tdn ¢ wdp eostted o tUgies O - Bffe 9 of product
residue is purified by chromataography on silica gel,
i@ Fhend amt 1P e 20@rd/e0 Y2 I¥h 967/-4/ 0. 4 and 94/ 6/ 0. 6
m xture of dichl or omet hane, thanol .and 30% ammpni.a,
to give 167 &'d%%giﬁiﬁﬂlﬂéya%ﬂ?ﬁ%ﬁﬁhY %f%ﬁ?qg%djl
Qil. 20 2.2 . .
éﬁ?ﬂ¥ﬁ?§%&é§qukﬁYﬁﬁﬂﬁﬁH%ﬁﬁﬁﬁ%ﬁWﬁigﬁﬁgﬁﬁﬁ%ﬁﬁe
yl)-1,4-di n . ( i _o- ang-4-
4-13-[3- (tora'iZBfe%or 0._24 it { &4 ”(‘H’ér)m&f) 2-oxoethyl tr

| hay J 12Nk ﬁai&ﬁ%iﬁiﬁﬁﬁﬁﬂﬁyﬂa r kdeined
gtgg¥£%§btainéﬁk?ﬁqéeggggeﬁ, are dissol ve ng?.S m
iof gmihanal.., ks B.dedlived it 3WPordquadus 230dalmtion of
hydr oxi de (30 mml ) solution are added and the
nBtkilianiiree higat eshadt) rief metHeaorold hour soluttidrs isodledftk to

to anbient tenperature. It is diluted with 20 m of .
nemicer fand 75 hruwfardl ehlterldnetthamdicfie tspssatare and 1is

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,
5H); 6.55 (4, 1H); 6.25 (td, 1H); 4.40 (s, 2H); 3.40 (m,

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

Example 2 (compound 99)

2-amino-2-oxoethyl 4-{3-[3-(triflucromethyl)phenyl]prop-2-

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




5 separated and then the agueous phase is extracted
wth 2 times 25 m of dichloronethane. The organic
phases are washed with 25 mM of water and then with
25 m of saturated aqueous sodium chloride sol ution.
They are dried over sodium sud phate and evaporated to
dryness, to give 2.25 g of 10 product in the formof a
red oil, which is used as it is in the follow ng
step. 2.3. 2-(ethylo - 2- oxoet hyl 4-(3-]3-
(trifluoromethyl prop-2-yn-1-yl)-1, 4-di azepane-
| - carboxylate 15 A tion of 2.@5 g (7.95 mmol) of
4-(3-]3-

(trifIuoronethyl)phenylfh opJffyﬂé}qﬂjTﬂHdﬁdiazepane
obtained in step 2.2., and N@{é (11. 90mmol ) of ethyl
([ (phenyl oxy) car bonyl | oxy) acetate in 10 m of tol uene
is heated at 600C overnight. 5 g of silica are added
and the 20 m xture is evaporated to dryness. The

residue is purified chromat oar aphy, \QnR. _Si.J4i ely i q.
el uting V\/i%t'H' ‘a %ﬁio&h%%l%cﬁ&?ﬁ%g}%r@%o n}h]%%o% 2-yn-1
cl.ohexane and ethy t at d then with ethyl

Yggetla{le,daltaozeéjla\}lee 21 f%%%gfoaegﬁfa uct in the formof an

5 Zr ?ggf'scmAOLMi%&Lﬂlé o2 2dtg 2rANis13- et ldiazepane-1-
datrdldeerRnetdnd Jeheny | proRumn-de Wd rals A larenaie-in
| - carboxylate 0.77 g (1.87 muol) of
12 (At b @axadoxeetivdtelt at 80°C until a homogeneous
13-[3-(trifluoronethyl)phenyllprop-2-yn-1-yll-1,4-diaz
sefland-orl -icardipadretd., lobtigedl  mstilop &E 3-, is
dissolved in 14 mM of a 7Msolution of anmoni aaé{%
tmidl Judmpmestydndienylire s Woing iion dalutdian tig rfeawk <
anmbi ent tenperature overnight and then 2 g of silica

10 ddoxaaddendaid 8% 9 (1 apealat f (GPPRAY Hecethfe are added.

residue is purified by chronnatogra on silica
The mixture %s heated)gt goeC fé% JNREurS. It 18 cooled to

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

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 cof product in the form of a yellow oil.

20 2.2. 4-{3-[3-(trifluoromethyl)phenyllprop-2-yn-1-
v1l}-1,4-diazepane

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

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

obtained in step 2.1., are disgolved in 7.5 ml of methanol.
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gel, eluting with a 97/3/0.3 then 95/5/0.5 and

93/7/0.7 mxture of dichloronethane, nethanol and 30%
amoni a. The 10 eluate is subsequently recrystallized
froma mxture of ethyl acetate and dii sopropyl

ether, to give 0.57 g of whitjey crystals. Melting

point (OC): 102-104 LC M5 : MtH = 384 15 1H NWR

(CDC13) 6 (ppm : 7.70 (s, IH) ; 7.55 (m 2H) ; 7.45

(d, 1H); 6.15 (broad m 1H); 5.50 (broad m 1H); 4.65

3( s, mHof a336% GrpeoutHECdAudb ydrokide 1395 nfnml)2iplution
Exanpl e 3 (conmpound 130) 20 2-(nethyl am no) - 2- oxoet hyl

ade{ 2dded- ehldorteheriyt)lire is heated at reflux for 3 hours.
oxyl et hyl I pi perazi ne-1-carboxylate O HI Cl1 rN .

IX~@s- cpNle@GHto @mdient4 beimpegpivernd- It is diluted with

2- (et hyl am no) - 2- oxoet hyl 25 carbonate 19 A

280usperd] water 2re2 7§ Floof ishlcsrEthpdeoxiq phases are
nmet hyl acet ami de and, 16.5 g (58.7 nnol,) of supported
SEPRISHEGH PRet FAeRNithE (aﬁél-eﬁlg-‘éA Ay &%&E‘-‘%egaa’ilﬁél 2
3.56 mml /g) Jin.2 m__of .di chl gronmet hane | '

TS S b B R RIS A CoNRErA SE RS RS

5. 93 .29, [) -nitr lor.gf .
Wa%etdglw(% i ?Fﬂ% Oifg];"gér‘?trji i Qg{@ﬂanw%*ﬁg e grrnlpngtrfgtsﬁ Fyrated

a{;a?{eﬁ%%s %%rk?iri%o 8 BN sd1utfildd el Ofdrald-ilddefér sodium

I chl oronet hane and the fi!trape is
S£AREERMY abed eHadeiratedueed apessw e tolGilhl 2 .gisves & ¢

of "product in the formor a I'ight yellow
product in the form of a red oil, which is used as it is in
the following step.

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

2.4. 2-amino-2-oxoethyl 4-{3-[3-

(trifluoromethyl)phenyl]l prop-2-yn-1-yl}-1,4-diazepane-1-

carboxylate
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solid, which is used as it is in the foll ow ng step.
3.2. 1,1-dinethylethyl 2-(nmethylam no)-2-oxoethyl

pi per azi ne-1, 4-di carboxylate A solution, cooled to
OCC, of 1.1 g (3 mmol) of 4- 15 nitrophenyl

2- (et hyl am no) - 2- oxoet hyl cardonate, prepared in
step 3.1., in 10 mM of 1,2-dichloroethane is adm xed
dropwi se at about OOC with a solution of 0.53 g (2.85
mrol ) of 1, 1-di nethylethyl piperazine-|-carboxylate

in 5 nl ofg, 74 & diichormeeiiharg. 2Stliguhyle=yd -Contdorteyl 4-
at OOC for 1 hour, 20 then at anbient tenperature for

{3 -Hour(s.r i FleoTiowethe 1i) pheayd € pircat-ed yndery Iledydediiazepane -
pressure. The residue is purified by chromatography on
Isideirtmxydlateg! whitrg neic Hra s2@BQ@ -3i.xt Use ddfssetlivpd in 14 ml
acetate and cycl ohexane and then radually |ncrea3|ng

ofhe ghadicdmtizh of emhopiish ( @18u1rrm@a Jwilgh metipgmel . The
acetate. The eluate is triturated in diisopr

sehdrion ¢ sgiledto t6>1 TeASE Fro A et t@?@eﬁ‘ﬁ%ﬁ% oyernight
mhlte solid, IS used as |t |s |n t.he rated to
I]n& & @\gh ca2 a(rﬁela%ﬁ O&VWO at
raZ|§%§ %ﬁgfgu%?%%ﬁ%ﬁgh Jﬁgfﬁ>°g@ﬁ%m%€%8f£pﬁy“éﬁ silica
h [ I
arek}‘%ﬁ%gt %)thgtg é‘&% 3p' Qh A% r}%’ﬂe 4 and 93|/r?/0 7

(0)'4Y] accor ing to step 3.2.

rrsti:ﬁ @chwl%rhq RS , ARG N ta%dzaoné aRfncmiBN The

Gt on hydrochloric ‘acid in isopropano

e‘iuan:ré NG '@M@Jéﬂt@@ e c ryEYaANY AdeRITFecA W @ifurk of
hour. The organic phase is 10 separated by filtration

elth/Qu Gl et altyed meph @i i cgaidpyildge hawrd  tics gderc@ntS7agedf white
under reduced pressure. Trituration in isopropano

iyt 12..05 g of product.

Melting point (eC}: 102-104

LC-MS : M+H = 384

'y NMR (CDCli) &(ppm): 7.70 (s, 1H); 7.55 (m, 2H); 7.45 (4,
1H); 6.15 (broad m, 1H); 5.50 (brcad 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 -oxocethyl 4-{2-[(4-chlorophenyl) -

oxylethyl}piperazine-l-carboxylate
0

H
¢l NJ\O ':"CH3
GBS AR

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

carbonate
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Mel ting point (OC): 167-1690C 3. 4.
2- (et hyl am no) - 2- oxoet hyl 4-f2-[(4- 15
chl orophenyl ) oxyl et hyl ) pi perazi ne-1| - carboxylate A
solution of 0.073 g (0.3 mmol ) of 2
(et hyl am no) - 2- oxoet hyl pi pgreazi ne- 1- car boxyl ate
hydr ochl ori de, prepared in step 3.3., 0.13 g (0.9
nmol ) of potassi um carbonate and 0.069 g (0.29 mmol)
of 1-(2 20 bronvet hoxy)-4-chl orobenzene in 3 m of
acet oni tr il guspergaredfat 820G (@9 .46 nradr)s o fAR-érydroxy -N-
cooling to anbient tenperature, the inorganic
meatiylaertardde Gird ared of f(S8t.r ougll )a cfastprdgs ed
fitted with a frit and containing celite. The .
dd dbprdgy Lies hyilessdiew (P -23&Po fercan dndemazss f iloaddey =
is concentrated under reduced pressure. . , )
3cHcomaeddEaphy: @%0simli &f geichleremetdiane HSa agigyiged in
m xture of dichloronethane and net hanol , tollgy%g g%
sepydt BORTASRSoRTEY atf AGPLENLs SFBRHE e Fe M iV e -G 20

of product in the form af white solid. LC.MS H.. .
(%93%?“"19%[5'“ g e 5 f%ingfeﬁrmeﬁ}csg%@%f;mg
.(pp T ;0. %?& 1 D ) Qa ;
l%, C?H)t;lnhl.eég a%s ,a%'g?ntAtf&I p%?r’a gﬂjl)e; : 5% (r1r110 %I% X esin
i £ 228 Gl wit0Q 5014 ErR®rfbthane
l%con%%%ﬁ&%% 18&; (rr[%e’nt%;/q) an no) - 2- oxoet hyl
st 2reaphthalen- 2oy leididnor iR h arldie HedkRidio ptleatsrr® |
H I r~NO--,rN-CH Nzz N,,) O
This gives 6 g of product in the form or a light yellow
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, coocled to 0°C, of 1.1 g (3 mmol} of 4-
nitrophenyl 2- (methylaminoc)-2-oxoethyl carbonate, prepared
in step 3.1., in 10 ml of 1,2-dichleoroethane ig admixed
dropwise at abeocut 0°C with a solution of 0.53 g (2.85 mmol)
of 1,1-dimethylethyl piperazine-1l-carboxylate in 5 ml of
1,2-dichloroethane. Stirring is continued at 0°C for 1 hour,
then at ambient temperature for 3 hours.

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

to end with elution with ethyl acetate. The eluate is

triturated in diisopropyl ether, to give 0.61 g of product

in the form of a white solid, which is used as it is in the
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A solution, cooled to OCC, of 0.13 g (0.75 mmol) of
2- napht hal en-2-yl et hanol and 0.19 m (1.13 mmol) of 15
di i sopropylethylamne in 7.5 m of dichloronethane is
adm xed with 0.07 ml (0.9 mmol ) of net hanesul phonyl
chloride. Stirring is continggd in the cold for 0.5
hour, then at anbient tenperature for 2 hours. The
solution is concentrated under reduced pressure. 20
The residue is taken up in 5 m of acetonitrile, and
£6112wdng0shemol ) of 2-(methyl am no) - 2- oxoet hyl

pi perazi ne-1| - carboxyl ate hydrochl oride, prepared in
accor dance ..t B -Exeirplyd agiido) -anex@c2byd @lpﬁrﬁﬁémﬁ -of
pot assi um car bonate are added. The m xture i s heated
lacazbo8y22tef bydrechdaerddeAfter cooling to anbi ent
tenperature, it is concentrated under _reduced
pressur e. ATReLlusdraueti 2 - 68uspdfd&d ™R 1di Ohl drdret hane

d vashed with satu td bi_ carbonat | ut
ﬁ%&@“@iﬁ%@ym ek Py G 5P dan e s b de e BR e da L

I hob
atbnebmedess ok PlPégué‘%&%b‘:dgngﬁfg Wep,didsgr dmn g5 L of
d ﬁ?&f&%% Ee i'“%ﬁﬂﬁfght%l% égswﬂ'ﬁku%e6ﬁfsolutlon of
&lc Iorone ane “an anol ollome

ahlhzati 0 y!l cgtihes ngi REhued
PSR oo For e PToTar o m?tlg‘%réélg? J e e =

ah%ﬁent%@mpwatm&@ Boint: hb33-, 135RCokHaliVia EERGE3) 56
(ppm : 7. 5(m 3H) ; 7. 65 (s, 1H) 7.55-7.30(m
s%ﬁhraﬁe@5b@bﬁqa@r&tle)th&o@@h(a hAdrophobs o martifidge and
4H); 3.05-2.65 (m 7H); 2.55 (m 4H). Exanple 5 _
iEc anpaend r5@)ed2 ufdetrh yeduiced) p2emsoeehyTrituration in
4- (3- bi pheny1-3-y1-1, 1-
isopropanol gives 2. 05 g of product.
Melting point (°C): 167-165°C

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

A solution of 0.073 g (0.3 mmol) of 2-
(methylamino) -2-oxoethyl 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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‘di met hyl propyl ) pi perazi ne-1-car boxyl ate hydrochl ori de
OHI r'NIlko--yWcH~, N,,) 0 20 5.1.

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

di met hyl prop-2-yn-1-yl ) pi perazine 23 0.756 g (6 nmol)
of 1, 1-di net hyl prop-2-yn-1-yl,acetate (J. Org. Chem
1994, 59, 2282-4) and 2.235 g (12 mmol) of

1, 1-di mret hyl et hyl pi perazi ne-i-carboxylate are

di ssolved in 9 m of tetrahydrofuran and then 0.059 g
frdud B i nofl |ty ichd ar.icke igs cfdgathdutite im xther eorm
is heated at reflux for 3 hours. After cooling to
cefimal evtite esgiardat ure, 100 nl of ethyl acetate, 10 n
of I N aqueous sodium hydroxide and 2 m of 30%
Lamiisni ¥+4F e &dded. The organic phase is separated off
and washed with 2 tinmes 10 nl 10 of water and then

mad1tch L1 ¥ f . Safdlahedt aqueous sodium  chlori de
solution. It is dried over sodium sul phate and

. d. Th duct _ | ified b h
GLRUE T8 BrSRicty 3 DUkl L7 D ol o 000 o
5/ 35 i f_cygl d gth t ate, _

SR e £l o o0 B e 0

Il ' Meltd\n int. 1 1090C 5. 2.
SYE LB PR Gl

yl)-4-(2, 2-di net hyl propanoyl ) pi perazine 1.05 g (4.5
nmol ) of 3-bronobi phenyl and 0.9 g 20 (3.6 mmol) of
1% di nRidwtRrepayl ) - 4- (1, 1-di met hyl prop-
2-yn-1-yl ) pi perazine, prepared in step 5.1., 0.75 m
2- (methylamino)} -2-oxoethyl 4-(2-naphthalen-2-ylethyl) -

piperazine-l-carboxylate

A solution, cooled to 0°C, of 0.13 g (0.75 mmol)

O

H
L N.
I(\)N o’\cn)’ CH,

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

The residue is taken up in 5 ml of acetonitrile,
and 0.12 g (0.5 mmol) of 2- (methylamino) -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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(5.38 mol ) of triethylamne and 0.028 g (0.11 nmol)

of triphenyl phosphine are dissolved in 8 m of
tetrahydrofuran. Under an argon atnosphere, 0.126 ¢
(0.18 Mol ) of the 25 dichloride conpl ex of

bi s(triphenyl phosphine) palladiumis added. The

m xture is stirred for 15 mnutes and then 0.014 g
(0.07 mmol ) of cuprous iodide is added. The mi xture 24
is stirred at anmbient tenperature for 4 hours and then
fatr 1600Guaver nifghir cdidldnc e iangitsmt emugratatnee,t iits is
diluted wth 25 mM of ethyl acetate and filtered on
coaent rAteds anddr ireduicese preistsure .t iThes r8@ idueofis
ethyl acetate. 4 g of silica 5 are added to the
sfuisiperaled, iwhiddichile rewsidegee dndo wirsjhesk &1 thTisa tuasitede

is purified by chromatography on silica gel, eluting )
saidiivm bSoRTbarsee SO iad S0 3BeR Mikhe weter . The Organic

cycl ohexane and ethyl acetate, to give 0,90
DRREIS) 16 reﬁoar@lf@ld e CEGREHCSY OFF Gt iw PSR fenbrane

4ﬂl 10 ? B bleﬁ%ﬁg§$ IetQ% % %%_gfphenyl é%Pfgﬁ% aphy
dﬁ prgg;}'Z Iy i )Wli%(? ZC’JSC{l rren}lh pr opanoyl ) pi per
q%ron%t?%%rﬁe%n'qu nﬁag\: 12 dlﬁoSJ }N%q?’é%a"il ization

ure 0 nethan et hyl

f@%‘ﬁ‘t 8 5 Prd lOfetm&I' RURPON B 9 Ih ﬁd(iﬁ%d@i& tike the form

m xt ure |s stirred der "a hydr ogen at nosphere at 40

d¥Siz KOith hﬁymﬁa_lt | s filtered on paper and the
filter product is rinsed with 3 tinmes 10 nl of ethyl

Lacefsat e+H2 =g 3afs silica are added to the filtrate,
which is 20 evaporated to dryness. The residue is
Maitiifnice gpdant :c i3@mat3dfcaphy on silica gel, eluting
mﬁth a 90/ 10 then 85/15 and 80/20 m xture of
"BySMBhéRBAS: andl(memly| ackt afe, 3B i g7 v&> 0(86 H(D. 88

mmol ) of product in the formof a
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

o
O SJLO’\,JN‘Cﬂa

(]

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

dimethylprop-2-yn-1-yl)piperazine
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colourless oil. 25 5.4.

1- (3- bi phenyl - 3-yl -1, 1- di met hyl propyl ) - pi perazi ne 25

0.65 m (8.4 mol) of trifluoroacetic acid is added to
a solution of 0.35 g (0.86 nmml) of 1, 1-dinethyl et hyl
4- ( 3- bi phenyl - 3-yl -1, 1- di met 4 propyl)-

pi per azi ne-i-carboxyl ate, prepared in step 5.3., in5

m of 5 dichloronethane. The m xture is stirred for 2

hours and then 0.65 m of trifluoroacetic acid is

added. It g s75¢ id red rinl) 26r,e et g rdien -yn-1-yl
diluted with 10 ml of 1, 2- dichl oroethane and

R\Arat @O tordglr yoress. 1Bt ,r &H,d22 825-4)t alegh 202351 3

m xture of 50 m of dichloromethane and 20 m 10 of
(13Yraguigoust siodi dhinteydnydbe ey 1s @ igterere 1 riEhd wieadexyded-e are
separated and the aqueous phase is extracted with 2
Gisressl v2Q1 in ¢ wli ol Sredmathaireiunes erghiihepladd? & e
washed with 10 m of water and then with 20 ni of
Satéummcdd écfu@GWO%mh}rﬁrérﬁeoﬂSd@dsd@%t B nbi'ﬁtr-lédfe is

over sodium uugh e and 15 evapor at ed

ts?ﬂ rﬁle)eh & %thsneA %0&01&%% jent?
. 2 t %m
tﬁm e ﬁﬁ lnglp) § Q; ayceta‘t a:]b yof %.N agueous

aZ|ne ate

fy OC| oLen%? [%Osa%léjltj- %ﬁl%fde Otzﬁ aanpr opyl ) pi plggdgzélfdne The
o?:{g%‘?ﬁ L&p S%p%raté%f‘%f]f 2l (WededMBloh of wEtded 10 ml

oxy car bonyl | oxyl acetate is heated at 600C

SV Gt QN ta AN G HNE AP MIeGH Gahinessl atiedesidbdium
is dissolved in a mxture of 4 m of a 2M net hyl am ne

8 gvmele 28 .80ldit. at iiE tatieahydreof woahi ané @ piatef and
met hanol. The solution is left to react overnight and
evgporhtedf Tid ippduct is purified by chromategraphy on
silica gel, eluting with an 85/15 then 75/25 and 65/35
mixture of cyclohexane and ethyl acetate, to give 1.19 g
(4.71 mmol) of product in the form of a pale yellow solid.
Melting point: 106-109°C

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

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

added. The mixture is stirred for 15 miputes and then

0.014 g (0.07 mmol) of cuprous iodide is added. The mixture
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Is added and the m xture is evaporated. The product is
26 purified by chromatography on silica gel, eluting
with a 98/2 then 96/4 and 94/6 m xture of

di chl oronet hane and nethanol, to give 0.23 g (0.54
mmol ) of product in the form,o0f a colourless gum 5
The product is dissolved in g m of ethyl acetate,

and 1 m of a 5N solution of hydrochloric acid in

i sopropanol is added. The mixture is evaporated to

i@ ¥ReSSed Hie shtSicdite dempeai@urep for 45 haturef amat then at
ethyl acetate. The solid is filtered off, rinsed with

62°0 wRerdihtal At cHdldert ate tamgbedmitedte tie disveliluted
0.215 9 (0.46 nmmol) of product in the formof white
wiahders. MlCAiS:e titiyH ao@b@uwﬂanduiqiﬂaned-ZmQPEHaMC The solid
(dec.) 3H NMR (CDC13) 6 (ppm 12. 50 (broad s, 1H)
i3 gan@@d Mih 85 tAmeE (U myﬂpf'ptgwl(@cefﬁye 6405 of s111ca
(broad s, 1H); 4.60 (S H); 4.30-4.10 (m 4FD 55
a(r@r éaded, teHhes fgtrars. (r‘f#k}Ch 519 everpFated 319 . drihess.

70 (s 8H),. Exanple 6 ound 2%) %' 1,
Q@% Uﬁhﬂﬁbfmf i%ﬁ omatog aphy on silica ge

r%fﬁéi Chl gﬂ&?gxﬁkbi %ﬁ@ 7q{3ﬁ pixtﬁﬁe of

§¥%%§%%ﬁ%ﬁ% 8F§Ehen9£%|so£§§b I%%gfhgngp g (2.22 mmol) of
product in the form of a orange-coloured oil.

5.3. 1,1-dimethylethyl 4-(3-biphenyl-3-yl-1,1-
dimethylpropyl)piperazine-1-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 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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27 1.63 m (11.58 mmol) of triethylam ne are added
dropwi se to a solution of 1.18 ml (15.57 mmol) of
but-4-yn- 1-ol and 2.0 g (10.52 mmol) of 4-chloro-N

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

1998, 5 41, 4556-66) in 30 m,of dichl oronet hane,

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

at anbient tenperature overnight. 50 nl of

di chl oronet hane are added and the mxture is washed
wWith 2 tinegsbahin(sefz waian afd theaflwicrivackind aefid is
saturated aqueous sodiumchloride solution. After 10
adideidngocowe scdadiiom sfl ghateg t{de 8$y strerh)i ©Lfevapor at ed.
The residue is purified by chromatography on silica .
1gél-digletrtiyigt hyilt K -d3 -80/p2@nyled -¥3/-30 Lmidk vdpropyl) -
cycl ohexane and ethyl acetate, to give 1.1 % (4.91
DI R Zdheplodaebory Lefe  f orepgreda iphisters &-i%d.» 18 S ml of

Meltin oint: 65-670C 6.2. 2-(nethyl am_no)-2-oxoet hyl
d4ghé£F%m%45ane. The mixture is(sti£4é§ for 2 houre ahd then

hi h 1).i | -5-vyl I et.hyl.l pi i - .- b |
CRbs T S8 b o e oRs by SO HAT AR of 2 s ST Eed for
TR M Sprael Syl Yl paPERd o 3o

- e : . 0y t St
SRS RRN SO O N O Rt
t'é%%a% ylphonykrehleotirdey The of i dromelthahed agld 20 ml

anbi en tenperature for 4 hours and then washed wth
o¥atl BiALRMecRGU SRS udIRdireRicl eolde i%0l.uthen phiages are

saturated aqueous 25 sodium chloride solution. It is
sepatenidabed theenguedusephapreedsu et rioe edesiidie 2i $imes
taken up in 5 m of acetonitrile, and 0.107 g (0.45 .
2moil) odf dd-chieroywiesiane).- Thex oegaylic2@hases are washed with
pi per azi ne-i-carboxyl ate hydrochl ori de, prepared in
10 ml of water and then with 20 ml of saturated agqueous
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-oxcethyl 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
digsolved in a mixture of 4 ml of a 2M methylamine (8 mmol)

solution in tetrahydrofuran and 2 ml of methanol. The

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

is added and the mixture is evaporated. The product is
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accordance with Exanple 3.3., and 0.186 g (1.35 mmol)

of potassium carbonate are added. The m xture is
heated at 751C for 16 hours. After cooling to ambient
tenperature, it is 5 concentrated under reduced
pressure. The residue is takegg up in ethyl acetate

and washed with water and then with saturated aqueous
sodi um chl oride solution. The mixture is evaporated
and the residue is purified by chromat ography on
peiriifd@dgely, celrdirat@daisiohydicthlsdidret bede aAdttimegn wiitth a
a 10 90/10 m xture of dichl oronethane and net hanol .
SEhics thievie 6 /@. @4 $4(/6. tEXxtmrel o fofdighddromeitharise and
formof a white solid. LGNMs: MtH = 407 Melting
megihanoll3801326€ 15 23HINNR -CBVBOCdE) o8 papspct ingghe form
(d, 2H) ; 7.75 (unresolved conplex, 1H); 7.55 (d,

ofHp, c@lemrlessidgpm.4. 40 (s, 2H); 3.40 (m 4H); 2. 95

‘Etxanéf?a ripeomssing s Benigtuim) 15 Gloscij Lheece,
a§dyll) 8'& [S{f’L: Ppi Edergﬁ’;”%elqn ofr by dFoghe 076 ATty i yN,
lf°?§tgﬁﬁﬁépﬁghfl propan% lﬁ%RI§h§€eﬁgF oratef &9 dﬁ?“ess
kO R 5 8 o g . e
seaaled & Ql%re'dsﬁcfm )&el%s'erd with 2 times 3 ml of ethyl
acetate and dried, to give 0.215 g (0.46 mmol) cof product in
the form of white powder.

LC-MS: M+H = 424

Melting point: 212-216°C (dec.)

'y NMR (CDCl;) & (ppm): 12.50 (broad s, 1H); 7.55 (d, 2H);
7.40 (m, 6H); 7.20 (d, 1H); 6.05 (broad s, 1H); 4.60 (=,
2H): 4.30-4.10 {m, 4H); 3.55 (brocad 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]lethyl}piperazine-1-carboxylate

O

H
R N.
(N0 CH,
o

6.1. 2-[3-(4-chlorophenyl) isoxazol-5-yl]ethanol
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5 small portions wwth 3.2 m (25 mmol) of

triflucroborane- diethyl ether conplex. Stirring is

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

tenperature for 16 hours. The reaction mxture is

cooled to OOC and neutralizedgto a pHof 7-8 by

adding a 1IN solution of aqueous sodi um hydroxide. It

10 is concentrated under reduced pressure and then the

residue is taken up in water. It is extracted with

di chl or onet.lkaneil gnd .disi athadyeofs adiiethydlaphiaiee are added

Followi ng filtration, the organic phase is

deepedirker abed wodert ioedoded .ABesdur{és . Bivi smogilves bugz4-yn-

g (7.53 mmol) of product in the formof an oil, 15

Iwleilc lanids 2u®ed d4 0i-52i swriod ) t@é foldhdwineg Nst ep. 7. 2.

2- (et hyl am no) - 2- oxoet hyl H? (3- br ono-
m@wﬁp@r@@p@ﬂlﬁ@m & @é%;ﬂeﬂt(& Megh| GHedn 3P %8,

f 3-(3 b | :
46rre6§|%éd5|5ﬁ TPe07 L. ST ChIRI e LR LG OP Lo cly an ice
| m_ of hl
ST LI, 5 A e
rRihanesul BDOM| oERUH8 Rl a0 ot Gl BUed i
Ov'gn@gﬁ % Four ang’r hen ient tenperature

mlggu%ehqgr%asﬁgﬁ W%§%P@et' e%o%%B%Hr%He%a%%@e%n%5then with

uced pressure and then the residue is suspended in

5%5nﬂ‘ofO%a%%EEQ%Bt%bb%ou% b i 3 0ATe) sflution. After

2- (met hyl.am no) - 2- oxoet hyl pi perazi ne-1-carboxyl ate

d&)ydlh hverd dedipkepangthate 3¢ heacsedande wvipobeary.e The
and 2.2 g (16 nmol) of pot assi um car bonate are

r@@deme The puirdtfied by hates taigrzZshe dosild daoged., eluting

After cooling to anmbient tenperature it is

widhc ent BaYed theer 70dd0c od ¥sess arfe cared obiessenenand ethyl

residue is 5 taken up in water. It is extracted with

asetplteacsvatd vana - 1 dd -Glemmsddi @f SWoshigte in the form of

Follow ng filtration, the
a white solid.

Melting point: 65-67°C

6.2. 2- (methylaminc) -2-oxoethyl 4-{2-[3-(4-
chlorophenyl) isoxazol-5-yl]lethyl}piperazine-l-carboxylate

A solution of 0.100 g (0.447 mmol) of 2-[3-(4-
chlorophenyl) isoxazol-5-yl]ethancl, prepared in step 6.1.,
and 0.082 ml {0.47 mmol) of diisopropylethylamine in 5 ml of
dichloromethane, is admixed with 0.036 ml (0.469 mmol) of
methanesulphonyl chloride. The mixture is stirred at ambient
temperature for 4 hours and then washed with saturated
aqueous ammonium chloride solution and saturated 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- (methylamino)-2-oxoethyl
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20

organi ¢ phase is concentrated under reduced pressure.

It is purified by chromatography on silica gel,

eluting with a 98/ 2 m xture of dichl oronethane and

met hanol. 10 Crystallization fromdiisopropyl ether

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

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

chl or obi phenyl - 3-yl ) propyl | pi perazi ne-| -carboxylate A
suspension of 0.14 g (0.35 mmol ) of 2-(nethylam no)-2
phiperensidud 1 4dibd:3-emmphiryd Y jpmipid | pyegraziden
1-carboxylate, prepared in step 7.2., in a mxture of
sbadrdafcd otimnexamble 6 18 . ofarst Haid6 iss Edid S aunad )t [PL
0.08 g (0.07 nol) of the .

rieetarseedi sy tas mitrerat ep o Iidsechal Thed imui t weshpl seheatgh at 75°C
m (2.1 nmmol) of a 2M aqueous sol ution of 20 sodium, |
fesr B dtaizmd AELEX gqellingnkst jagient temperature, 1t 1s

chl or obenzeneboronic acid, The m xture is heated to
CONMROL GBS YRIGORRAIGST RESHTWRE &ﬁ‘% %ﬁsnlﬁ%es I faken up

th [ h | ed by filtrati .

AT g G o AP, AT AT CorfU el g, G o
d.sqodi | phate, . artridge 4.s ri v o

PR AR P idle i 3R ity

T i, durd figd R
SRS il R R B, SRS eeny on

St aget ate A deltanic it lditiahd Snd then with a
subsequently taken up in n-heptane, to give 0.086 g

@118 i Drfo Pradiiticndndthearfeorand fmedtidres lor yRtiad yives
LC-MS: MHH = 430 5 Melting point: 82-850C 1 H NWVR 6

sy g ®.135 rfiml)8KE Grdust binnathes, faitd) of 4 vériks

2H); 3.55 (m 4H); 2.85 (d, 3H); 2.75 (t, 2H); 2.45
gahidH); 1.9 (m 2H).

LC-MS: M+H = 407

Melting point: 130-132°C

Y 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-oxocethyl 4-[3-(3’-chlorobiphenyl-
3-yl)propyllpiperazine-l-carboxylate

O

H
O OJ‘LO/\gN\CHa

C
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Table | below illustrates the chem cal structures and
the 10 physical properties of sone conpounds
according to the invention. In the "base or salt”
colum, "base" represents a conpound in the form of
the free base, whereas "HCL" gepresents a conpound in
hydr ochl oride form 15 Table OR2H OX NYN R3

Ri,-~G-f A-P--NJ-~n 0 M P base Cpd R, G[A] p n
R2 R3 (CC) or (or salt MrH) 1 2-F-phenyl bond CH2 1.
H CH3 1.96 1 .20 @-dordphknd) -tbend | CH2 1 H

CH3 212-217 HC1 3. 3-F- phenyl bond CH2 | H CH3

161- 166 H@l subpehdigphertyll mandy G2 nindl)CHE (341(&)- base

S. 3-d-phenyl bond CH2 1 H CH3 203-207 HC1 6.
b-cGloghleepll) drand o@H2: hddCHRA IR-911S HCB nieol) of sodium
4- CH30- phenyl bond CH2 1+i CH3 155-159 HC1 32 M P
Hoaotydrdde dn 20ptlRoIGTHE, warlRel R® (GHIC sdlst admiped in
8. 4- (phenyl CH20) bond CH2 1 H CH3 172-178 Hcl
Sp’ﬁérlylpcgftwns( GHDh 203 "Horid SCHOLL ) H oEHE T A RFPbspne -

henyl_-
dietﬁél 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 agqueous 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 ag it is in the following step.

7.2. 2-(methylamino) -2-oxoethyl 4-[3-(3-bromo-
phenyl)propyllpiperazine-l-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 acetonitrile. 1.34 g (5.35 mmol) of 2- (methylamino)-2-

oxoethyl piperazine-l-carboxylate hydrochloride, prepared in
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10. 3-phenyl - phenyl bond CH2 1 H CH3 111-114 HC1 11.
4- phenyl - phenyl bond CH2 1 H CH3 173-179 HC1 12.
napht hal en-1-yl bond CH2 1 H CH3 143- 145 base 13.

- napht hal en-2-yl bond CH2 1 H CH3 164-186 HCl1 14.
phenyl bond (CH2) 2 1 H CH3 %%16169 - base 15.

3-Br-phenyl bond (CH2) 2 1 H (384) base 16.
4- Br - phenyl bond (CH2) 2 1 H CH3 (384) 1 base 17.
4- CH30- phenyl bond (CH2) 2 1 H CH3 124 - 12 6 base

dcorat=panyitphessmchend GCHRknd .M GHY 1518mbaQ kdse
19. 4-phenyl - phenyl "bond (CH2) 2 1 H CH3 148- 150 base

peh a1 v Rharetel ale kaddd.CHMe Zhikthrd i26hE2tddase 75°C
21. naphthal en-1-yl bond (CH2) 2 1 H CH3 109-112 base

2% imaplailral .edfteyl dooid ngChHD) dmhﬁdﬂUJﬂBmﬂErEtylﬁlﬂt is
base 23. Cyclo- 1 base naphthalenaéﬁg bond ( CH2)
cbnidemtapyled] 2510827 raqucesd, prrm’qmal thein Eded r(e@Hzi)ue is
2 1 Hcyclo- 113-115 base propyl napht hal en- 2-y

tisdhed: UGHZY Matem .CHE wsﬁmaﬁ'é@éi %h r?&ﬁmlhé’icéﬁafeyland
bond (CH2) 2 2 HH 115-119 ba %;@ i %%

d(reﬁzy oyer |Fodiym SRLpPatgas o w:@g( %[rﬁf)

H 141-143 base he ?Eé H nethyl - azol .
Oéf%ﬂnlfg 5l St G U E s Tt e
ﬂ%rl ng %an romatography on silica gel, eluting with a
98/2 mixture of dichloromethane and methanol.
Crystallization from diisopropyl ether gives 0.84 g
(2.10 mmol) of white crystals.

7.3. 2- (methylamino)} -2-oxoethyl 4-[3-(3'-
chlorobiphenyl-3-yl)propyll piperazine-1l-carboxylate
A suspension of 0.14 g (0.35 mmol) of 2-(methylamino)-2-
oxoethyl 4-[3-(3-bromophenyl)propyl]piperazine-
1-carboxylate, prepared in step 7.2., in a mixture of 4 ml
of toluene and 0.6 ml of ethanol is admixed with 0.08 g
(0.07 mol) of the tetrakis (triphenylphosphine)palladium
complex, 1.05 ml (2.1 mmol) of a 2M aqueous solution of
sodium carbonate and 0.22 g (1.4 mmol) of 3-
chlorobenzeneboronic acid. The mixture is heated to 150°C
under microwave irradiation for 5 minutes and the crganic
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 chromatcgraphy on silica gel, eluting with a 20/10



-S-yl 30. 5-(4-C- bond (CH2) 2 1 H CH3 146-148 base
phenyl )i soxazol -3-yl 31. G(4-d- bond (CH2) 2 1 H
CH3 132-134 base phenyl)pyrimdi n-4-yl CH ;e 32.
1,1- bond (CH2)2 1 H3 33 M P. base (0OC) or Cpd R
G[A n R2 R3 (or salt MH -gi phenyl nethyl 33.
phenyl bond (CH2) 3 1 H CH3 315-317 HC1 34.
3-d - phenyl bond (CH2) 3 1 H CH3 85-87 base 35.
4-d - phenyl bond (CH2) 3 1 H CH3 115-117 base 36.
m-Brrfher®y lethoid At 3 ahdH ndtha2A8) haseldite is
4- Br - phenyl bond (CH2) 3 1 H CH3 (398) base 38.

y horker{ @)1 il Hep@lddel,0 el @i vzade 03D .9 3 -
CF3 -phenyl bond (CH2) 3 1 H CH3 98-100 base 40.
(4-.QrR3-mpivdny loth anbduehp )i 18 theH fos 85 ghifeserypLals.
2-C,4-C- bond (CH2) 3 1 H CH3 103-105 base phenyl
LM GtHB-CA3Gond (CH2) 3 1 H H 128-130 base phenyl
43. 2-Cl1,5-Cl1- bond (CH2) 3 1 H CH3 121-123 base

5  MsHeiAg AR1yr i8R dEN-2-yl bond (CH2) 3 1 H CH, 103-105
base '
ENMR & (ppm): 7.35 (m, 8H); 6.05 (broad s, 1H); 4.6 (s,
2H); 3.55 (m, 4H); 2.85 (4, 3H); 2.75 (t, 2H); 2.45 {(m, &H);
1.2 (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 “HCL1"
represents a compound in hydrochloride form.
15 Table 1
11
N
N o)ﬁ( R, ()
G N1VTJ 0
-
R, *‘fAi;’ h
m.p. base
R R (°C) or
Cpd (R, G (Al n 2 3 (or salt
M+H)
1. |2-F-phenyl bond CH, 1| H CH, 196-200 | HC1
2. 2-Cl-phenyl bond CH, 1 H CH; 212-217 HCL1
3. |3-F-phenyl bond CH, 1| H CH, 161-166 | HC1
4. |3-I-phenyl bond CH, 1| H CH,4 (418) base
5. |3-Cl-phenyl bond CH, 1| B CH, 203-207 | HC1
6. 4 -C1l-phenyl bond CH; 1 H CH, 112-115 HCL
7. |4-CH;0-phenyl bond CH, 1 H CH, 155-159 HC1




45. pyrimdin-5-yl bond (CH2) 3 1 H CH3 116-118 base

46. thiazol-2-yl bond (CH2) 3 1 H CH3 83-85 base 47.

2- phenyl - phenyl bond (CH2) 3 1 H CH3 (396) base 48.

3- phenyl - phenyl bond (CH2) 3 1 H CH3 99-101 base 49.

4- phenyl - phenyl bond | (CH2) $1 H CH3 110-113 base

50. (CH2) 2 - 1 H CH3 212-216 HC1 3-phenyl -phenyl

bond C (CHO 2 1 51. 4-phenyl-phenyl bond (CH2) 2 - | H

CH310T-103 bage C (8) 2 5Z. B-(3-U[- bond ([CHR)p3 | base

1 H CH3 82-85 base phenyl)-phenyl 1 53. 3-(4-CI 1°0) or
cpd |Rpnd (CH2) 3 1| H GH3 1B6- 128 .basen [pRenyl ) Rphenyl salt

3-(3- 54. CH30) phenyl) - bond (ICH2) 3 |1 CH3 ﬁ( )

base phenyl 3:(4- 55 | CH30Q) nha Wy bond Cu"g
8. | GHBEMYISHIPT aasb%ndph nyl -QS-(Q\I- baag (CI—127)2 @73} HCL

th&tddl 152- 154 base ph=ny|§ phen S7. [3-(4-CN-| bond
9. de-H CH3| 137- 139| base henyl ) - phen 58. HC1

éi%% bond (CREPI3 || (Ot 101- 168 |paseaa |M0%510
10. el helyy | SRR P TAP N RE Ry (or &alt | ihHhie | el
11. " 'gn}/l _pheényl| bond CH, 1| H CH, |173-179| HC1
12, napht:halen 1-y1 bond CH, 1 H CH, 143-145 | base
13. [naphthalen-2-yl bond CH, 1} H CH,4 184-186 | HC1
14. [phenyl bond (CH,) 2 1 H CHs 167-169 | base
15. | 3-Br-phenyl beond (CHz) 5 1} H CH; (384) base
16. |4-Br-phenyl bond (CH,) 2 1 H CH, {384) base
17. |4-CH,0-phenyl bond (CH;) 2 1| H CH;, 124-126 | base
18.

3 -phenyl-phenyl bond (CH;) . 1| H CH, 118-120 | base
19.

4 -phenyl-phenyl bond (CH,) 2 1| H CH, 148-150 | base
20.

naphthalen-1-yl| bond (CH; ), 1| H H 125-127 | base
21. :

naphthalen-1-y1 bond (CH,)} 2 1 H CH, 109-112 | base
22. |naphthalen-1-yl bond (CH;) 1| H CH,CH, |113-115 | base
3. naphthalen-1-yl| bond (CH»), |1 | H ;ﬁ;;l 125-127 | P2se
24. CH;-

naphthalen-1-y1 bond (CH3) 5 1| H cyclo- | 113-115 | base

propyl

25. |naphthalen-2-yl bond (CH3) 5 1] H CH; 133-135 | base
26. |naphthalen-2-yl| bond (CHz) 2 2| H H 115-119 | base
27. |indol-3-yl bond (CH,) . 1| H CH,4 121-123 | base
28. |3-(4-Cl- bend (CH,) 2 1| H CH, 141-143 | base

phenyl) -1H-

methyl-pyrazol-

5-y1
29. |3-(4-Cl1- bond (CH;) 1] H CH, 130-132 | base

phenyl) isoxazol

-5-vy1
30. |5-(4-C1- bond (CH;) 2 1 H CH,4 146-148 | base

phenyl) isoxazol

-3-vyl
31. 6-(4-Cl1- bond (CH;) 2 1 H CH; 132-1324 | base

phenyl) pyrimidi

n-4-yl
32.|1,1- bond (CH3) 2 1 H CH, 86-88 base




59. 4-(4-d -
phenyl ) - phenyl
1 H CH3 97-100

4-(3- 60. CH30) phenyl)

base

phenyl

bond (CH2) 3 1 H CH3 128-130 base
bond (CH2) 3 1 H CH3 108-110 Jpase
4-(4-CN- bond (CH2) 3 1 H CH3 148-150 base

phenyl
phenyl ) - phenyl

bond (CH2) 3 1 H CH3 125-128 base

- bond (

CH2) 3

4-(4- 61. CH30) phenyl) -
62. 4-(3-CN\

63.

phenyl ) - phenyl 64. naphthal en-1-yl bond (CH2) 3 1 H
EH3 104106 HCt— 65 —gphthalen-1Z=yj—bqgnd ( CHZ) base
CH3 110-112 bage 3-(4rC 66. phenyl)-I{H bond (def 3| or
cpd |#, H CH3 157-15p base [ret Ml pyrjazol Re-[Y1 RH-(4-C (or salt
67. phenyl)isokazol bopd (CH2) 3 1 |H CH3 125-127 basSe
-3-yl 3-(4-C -168  phepyl)isoxazlol tbond (CH2)3!1
d3heaiBAmeabel 1 5-Y1 3-({4-C - 69.| phenyl))i soxazal bond
33. ((CH2). 3 1 H CH3 108-11p base. -5-Y1 3:(jnapht hal ggv HC1
PBsAYY soxazol - | b&RBY aH2) 'GhA: H [cl3 74-]73 ®ase %95
34. |3-Cl-phenyl bond (CH:) , 1| H CH, 85-87 base
35. |4-Cl-phenyl bond (CH;)a 1| H CH, 115-117 basel
36. |3-Br-phenyl bond (CH;) 1| H CH, {398) base
37. |4-Br-phenyl bond (CH,) s 1| B CH, {398) base
38. |3-CN-phenyl bond (CH;) , 1 H CH, 107-109 | base
39. |3-CFy-phenyl bond (CHz) 3 1 H CH;, 98-100 base
40. |4-CF;-phenyl bond (CH2)» 1 H CH, 85-87 base
41.12-ClL,a-Cl- bond (CH,); | 1| H e, |103-105 | P2°C
phenyl ‘
42.12-Cl,5-Cl- bond (CHy)y | 1] = H 128-130 | P3¢
phenyl
43.]2-Cl,5-Cl- bond (CH), | 1| H cH, |121-123 | 0%°°
phenyl
44 . |pyrimidin-2-yl bond {CH;) » 1| H CH, 103-105 | base
45. |pyrimidin-~5-y1l bond {CH;), 1| H CH, 116-118 | base
46. |thiazol-2-y1 bond {CH.) 3 1 H CH, 83-85 base
47. | 2-phenyl-phenyl bond {CH,), 1| H CH; (396) base
48. |3-phenyl-phenyl| bond (0 1| H CH, 99-101 | base
45. |4-phenyl-phenyl bond {CH;) ; 1| H CH, 110-113 | base
>0 3-phenyl-phenyl| . .4 éfﬁ;i;' 1| H CH; 212-216 | HC1
51 4-phenyl-phenyl| bond (CHa) 2~ 1| H CH; - |101-103 | base
C(CHs), :
22 ;;;i;i}:phenyl bond (CH;) 5 1| H CH, 82-85 | base
53.|3-(4-Cl- bond (CH,) 5 1| H CH, |1236-138 | base
phenyl) -phenyl
3-(3-
54. |CH,0)phenyl) - bond (CH:z) 5 1 H CH, (426) base
phenyl
3-(4-
55. | CH;0)phenyl) - bond (CH;) 5 1| H CH, 135-137 | base
phenyl
5. |27 (3-CN- pond (CHy); | 1| H CH; |152-154 | base
phenyl)-phenyl
g7. |37 (4-CN- pond (CHy)s | 1| H CH; |137-139( base
phenyl) -phenyl
58. |4-(3-C1- bond (CH,) 5 1 H CH, 101-103 | base




71. 1, 1-di
phenyl ) net hyl
103- 105 base

-(4-F- bond (CH2) 3 1 H CH3 (446) base
72. 3-d -phenyl bond (CH2)4 1 H CH3
73. 4-d -phenyl bondT ( CH2 ) 4 1 H CH3

120- 122 base 35 MP. base (0 C or Cpd R3. G[A] p n
R2 R3 (or salt MH 74. 3-CNghenyl bond (CH2) 4 1 H
CH3 127-129 base 75. 3-CF3-phenyl bond (CH2) 4 1 H

CH3 98- 100 base 76. 4-CF3-phenyl bond (CH2) 4 1 H CH3
126181 Pbase pyrimdrn-2-yt 77.] bgnd (CHZ) 4 1 R\ base
141- 143 base [/8. pyrim din-5-yl{ bgnd ((CH2) 4 1 j or
cpd |H;14-116 base [/9. & hi azol -[21yl HQomd RLH2) B 1 H salt
93-95 base 60} naphthal en-1-yl (bond (¢H2) 4 1|H
90-92 bhase 81| naphthalen-2-yl| lhond (CH2) 41 {H CH3
Hogwiltphesel 82. 2- phenyl -phenvil RHond [(CH2) 411 H CH3
H&2tO841base 83f 3- Heny -ﬁ%; yl |bpnd ((}Q) I
59 | 9789 )baseny B4, gﬁ’E 1 botte= (3 t-drbiie P1 [ Hils-ff%% base
bagg (E) 85, phenyl bond CH=CHQH2 |1 H CHB 109q111
86. Skaphe”y Hb nd |CEACH2 |1 ki 1d-A-11%0 | pase
60'-3‘: thé@“ ﬁ’enyl bont? o2 || H|oHs 1274129
Base F—phenyt—bond C;-C{}E +HCH3 131138
halde 89. 4- CFB- E)henyl bond C=-QCHZ 1 H CH3 125-127 N
61. | Ghoephemyl)a: ON pReR§T bondErebccHp 1 B (Hs Chaa- 4986438 | Dase
sHenydyrimidin-P-yl bond C=-CCH2 |1 H CH3 137-139 bhase
- (3-CN-
1| H CH 108-110 | base
62. phenyl) -phenyl bond (CH;)» 3
4-(4-CN-
1| H CH 148-150 | base
63. phenyl) —phenyl bond (CHZ) 3 3
64. |naphthalen-1-vy1 bond {CH,) 3 1 CH; 104-106 | g7
65. |naphthalen-2-yl bond {CH,) 5 1| H CH, 110-112 { base
3-(4-Cl-
gg . |Phenyl) -1H- bond (CH,) 5 1| H CH; |157-159 | base
methyl-pyrazol-
5-y1
5-(4-Cl-
67 p?enil)lsoxazol bond (CH,) 5 11 CH, 125-127 | base
3=y
3-(4-Cl-
phenyl) isoxazol _
68. - bond {CH>), 1! H H 132-134 | base
oY
3-(4-C1l-
€£9. |phenyl) isoxazol bond {CH,) 1 H CH, 108-110 | base
-5-y1
3-(naphthalen-
70. |2-vl)iscxazol- bond {CH.) 3 1 H CH, 71-73 base
5-v1
1,1-di- (4-F-
y 1| H.| CH (446) base
71. phenyl)methyl bond (CH2)3 3
72. {3-Cl-phenyl bond (CHz} 4 1| H CH, 103-105 | base
73. |4-Cl-phenyl bond (CH;} 4 1] H CH, 120-122 | base




92. pyrimdin-5-yl bond C=-CCH2 1 H CH3 151- 153 base
93. thiazol-2-yl bond C=-CCH2 1 H CH3 111-113 base
94. naphthal en-1-yl bond C=_CCH2 1 H CH3 131-134 -base
95. naphthal en-2-yl bond CG_CCH2 1 H CH3 (366) base
96. 2-phenyl -phenyl bond C=CG4#2 1 H CH3 (392) base
97. 3-phenyl - phenyl bond C -CCH2 1 H CH3 125-127 base
98. 4-phenyl - phenyl bond C =CC (CH3) 2 1 H CH3 137- 139
base 99137 CF3 -phenyl  bond [C=JCCHJ 2 H 02m base
base 10 0.13 | CF3 -phenyl bond |C=-[CCHZ 2 H CH:’ 94 or
cpd |4, base 36 M H base |(OOAdy ol |RR2G [ARsp 1 J;)G salt
(or salt MH)| 101. 3-{d - phenyl (bond C| C (CH2) &%H
__115-117 haqp 102 4-Cl - phenyl hond C=-C ((CHZ}
141- 143 4103 - CF3 |- phenyl| bond Ca
74 gcg—lgh " 93 E’S Base 1%&1?&5- CFngE%ryl PFond %2&81’% base
(CH2) 2T H 142 - [144 base |105. 3-|CN-phenyl bond
75. | SCRS-ploHml 2 1 HeeRrB 144-(EHe) badel |186.|pyraugi dijn2®=3A0 | base
bort—C=——C{CHZj—2—1++H1CH3—126-132ase
76 . | A0k, Pyphéngrdi n- 5- gbnond Geud) (CH2) 1241 (H g}h 59296131 | base
base 108. thiazol-2-yvl bond C=-|C (CH).2 1°H ¢CH3
H03ridsnbasel (109. napht hal en-1-|yl |bond C=C (CH2) 2 1
77. | H CH3 99-101 baseond10. najsiithal eni2- Y1 |bong, C={ C4LCHR} | base
2 1 H CH3 140-{142 base 111.2-pHenyl - phenyl bond C C
(CH2) 2 1TH 406) [base 112.{3-phenyl -phenyll bond
78. | Reri@ifepRy-vl 1| HOGRd 102-F54) bagel |113.(3- @ pheriyf 11 base
bond—C=—=C \\JI—IIZ) St CH—T79-81jbase— 114 24-C -phenyi
79. | ok 2=2G,{ CH2) BohdH [CH3(ch2H; 1281 -|baisg %}15 93-95 | base
2-F. 4-d -phenyl bond C=-C (CH2) 13 1 H CH3 131-133 base
BO. %a:tlgglgzshélgn’—f:y":f phgngi bond(CgI?hC (|GH) w3 |1 HH?HS 133-335| base
81. |naphthalen-2-yl| bond (CH;) 4 1| H CH, 109~111 | base
g§2. | 2-phenyl-phenyl| bond (CH,) 4 1| E CH; 92-94 base
83. |3-phenyl-phenyl| bond (CH;) 4 1| H CH, 97-99 base
84. |phenyl bond CH:(C;CHZ 1| H H 115-117 | base
85. | phenyl bond CH:((ECHz 1| H CH, 109-111 | base
86. [3-Cl-phenyl bond C=CCH, 1| H CH, 114-116 | base
87. [4-Cl-phenyl bond C=CCH; 1| H CH, 127-129 | base
88. | 3-CFy;~phenyl bond C=CCH, 1| H CH, 131-133 | base
89. | 4-CF;-phenyl bond C=CCH; 1| H CH, 125-127 | base
90. ;{3-CN-phenyl bond C=CCH, 1| H CH,4 134-140 | base
9l. |pyrimidin-2-yl bond C=CCH, 1| H CH,4 137-139 | 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-yl bond C=CCH; 1 H CH,4 131-134 | base
95. |naphthalen-2-yl| bond C=CCH, 1| H CH, (366) base
96. | 2-phenyl-phenyl| bond C=CCH, 1| H CH, (392) base
97. | 3-phenyl-phenyl bond C=CCH, 1| H CH, 125-127 | base
98. |4-phenyl-phenyl| bond C=CC(CHa): |1 | H CHa 137-139 | base
99. |3-CF;~phenyl bond C=CCH, 2| H H 102-104 | base
100 | 3-CF,y-phenyl bond C=CCH, 2| H CH, 52-94 base




117. 2-d,4-A- bond CG_C (CH2) 3 1 H CH3 133-135 base
phenyl 118. 2-d,5-d- bond C=-C (CH2) 3 1 H CH3

110- 112 base phenyl 119. 3-d,4-C - bond CG=C (CH2) 3
1 H CH3 119-121 base phenyl 120.3-d, 4-F-phenyl bond
C=-C (CH2) 3 1 HCH3 base 12 phenyl 0 (CH2) 2 1 H
CH3 233-23S base 122. 2-C -phenyl 0 (CH2)2 | HH

90-92 base 123. 2-d-phenyl 0 (CH2)2 1 H CH3 184-186
HCIT— 1247 2-CN-phenyl Of (CHZ) 2 T HICH, [109- 111 [bass,. base
125. 3-d-phenyl 0 (CH2) 2 1 H H >300 {HC1 126. (eq) or
cpd [Br O -phenyl 0 1 (@&2) 2 1I[HICH3 |185- RO7 baBe 127.(or salt
3-CN-phenyl 0 {(CH2) 2 1 H CH3 141-143 hase 126. M+H)
4-F-phenyl 0 (CH2) 2 1 H CH3 134-136 se— 129
101 | 3-@)-phisalryl 0 | CHPRd2 1 C3CHEH4) 3151 R Haedts 1 ag 115-117 | base
102 |4-@ -—gml&ﬁyyl 0 CH:IBiidZ 1 CHCCRE,) 1591 16 H Hase€H;131.141-143 | base
103 | $=&H-phemy 0 CH2ha2 [cEcktd45-[147 bade #32. | 93-95 | base
104 £7CR)- H&E})ﬁ Chgha?Z [T cEciER)  I38-[140 |-bagge  1343-144 | base
L R A RS s e
106 |py ipnanyl [ pepg) b C=¢ (alp dgl co CHpap | 120-122 | base
107 ] my:or@@iphenyl D (oopd) 2| £=Q(CH32961] Bade CFa7. |159-161 | base
108 | 2a{dzA~-6Fv10 (CHR®pAd1l [7loacséch.e. || phemyl| 3TH B.10Bades | base
109 | ANt AN enCROy B vlonbAl | p=0(H2)R3 {gr wsal t cHWH) 95-101 | base
110 (naphthalen-2-yl bond C=C(CH;), |1 | H CH, 140-142 | base
111 | 2-phenyl-phenyl bond C=C{CH,}, | 1 H CH, (408) base
112 j3-phenyl-phenyl bond C=C(CH,), | 1 | H CH, 102-104 | base
113 §3-Cl-phenyl bond C=C(CHy)s | 1 H CH;, 759-81 base
114.4-Cl-phenyl bond C=C(CH,)s |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;)3 | 1 H CH, 133-135 | base
117 |27CL.4-Cl- bond | C=C(CH,)s | 1| H CH, 133-135 | base
phenyl
1182 CL/5CL- bond | C=C(CH,); |1 | H CH, 110-112 | base
phenyl
119 |37CL,4-Cl- bond =C(CH,); | 1 | H CH, 119-121 | base
phenyl ,
120)3-Cl,4-F-phenyl| bond C=C{CH,); {1 | H CH, 98-100 | base
121 |phenyl 0 (CH,) > 1| H CH, 233-235 | base
122 |2-Cl-phenyl 0 (CHz) 2 1| H H 90-92 base
123 j2-Cl-phenyl 0 (CH.) 2 1 H CH; 184-186 HCl
124 | 2-CN-phenyl 0 (CH,) 5 1| H CH, 109-111 | base
125J3-Cl-phenyl O (CH,) » 1 H H > 300 HC1
126 |3-Cl-phenyl 0 (CH;) 2 1| H CH, 105-107 | base
127 |3-CN-phenyl 0 (CHy) , 1 H CH, 141-143 | base
128 .,4-F-phenyl 0 (CH,) , 1 H CH; 134-136 | basze
129 |4~Cl-phenyl 0 (CH,)» 1| H H 115-117 | base
130 .4-Cl-phenyl 0 (CH,) 2 1| H CH, 159-161 | base
131.|4-CN-phenyl 0 (CH,) 5 1| H H 145-147 | base
132 | 4-CN-phenyl O (CH,) 5 1 H CH, 138-140 | base
133 ) 4-(CH,).C-phenyl 0 (CH,) 2 1 H CH; 111-113 HC1
134 |4-CF;-phenyl 0 (CH,) 2 1| H H 104-106 | basge
135 .| 4-CF;0-phenyl 0 (CHs) 2 1 H H 86-98 bage
136 /4-CF;0-phenyl 0 (CH,) 2 1 H CH, 93-56 base
137 |2 €L, 3-Cl- o) (CHz), | 1| H H 136-138 | base
phenyl




140. 2-d,4-C
1 141. 3-d °
phenyl

base phenyl

-0 (CH) 2
0 (CH2) 2

- 0 (CH2) 2 1 HCH3 102-104 base

4-d -

1 H CH3 132-134 base phenyl

1 HH 178-180 base phenyl

phenyl

0 (CH2) 2 1 H CH3 128-130 base
| - 142. 3 -4, 4 -Cl 370 (CH2) 2 1 H H 126-128
1143. 3 -CL, 5-0 -

0 (CH2) 2 1 H CH3

111-113 base phenyl 1 1 144. 3 -CF3, 5 -CF3- 0 (CH2)
2 HCH3 137-139 base] phenyl™ 4573, % - (OCHIZR)p., | base
0 (CH2) 2 1 HCH3 139-141 base |phenyl |146. (°c) or
cpd | By phenyl - pheny| 0 ¢CH2) 2 [B]H H |120- B2 HCRs 147.(or salt
3- phenyl -pheny| 0 (CH2)2 1 H CH3} 143-145 HC1 148.
4- phenyl - pheny| 0 (CHP)2 1 H H 2381240 lhase 149 M+H)
138'z-©hghyﬂ=pheny 0 (CH2) 2 %EE)CHG %30}%32 YH%33E3%50134 base
gaahthal en-1-y| 0 {CH2) 2 H 116-|118 |base 131.
paphtqighen-1-y| 0 (CH2)2 1 H | CH3 [135-|137 bass 5
139 paphihal en-2-y| 0 YCH2) 2'%F:h H 68-|96" Hase ® 153 1782350 | pase
5@%&ﬂiyﬂlqn-2-y 0 (CHZj 21T H CH3 I18-120 base [154.
14o.chq&2flln-6-yl 0 (TH2)| 2 (CHD H 203-[205 |bas@: 155.02-104 | base
BUFR6H-p—6-y P —(CH) P21 H-CH3 126 128base—1S6:
141 |eTERAOISA- 8-yl [0 (£H2) R 1(dw, 8 99-[1Gd (basmi, |128-130 | base
pBgnyheny] 0 (CH?) 3 1| H CH3 103-105 hdse 158
2-C ~piBryl O 31 éig 119-12]HbaseH 159.155-128 | base
142'§h£iymhenyl 0 (CH) 31 n 2 95 97 bage
143 |37CL.5-CL- o) (CH,) , 1| H CH, 111-113 | base
phenyl
144 |3 CFs/57CFa" o) (CH) 2 1| H CH, 137-139 | base
phenyl
145 |34~ (OCH0) - o) (CH,) 5 1| H CH; 139-141 | base
phenyl
146 | 3-phenyl -phenyl O (CH;) » 1| H H 120-122 [ HCI
147 )3 -phenyl-phenyl 0 (CH,) » 1| H CH, 143-145| HCL
148 ) 4-phenyl-phenyl ] (CH;) » 1| H H 238-240 | base
149 )4-phenyl-phenyl O (CH,) 2 1 H CH, 130-132 | base
150 |naphthalen-1-y1 0 (CH,) 2 1| H H 116-118 | base
151 Jnaphthalen-1-yl 0 (CHa) 2 1] H CH, 135-137 | base
152 jnaphthalen-2-yl 0 {CH;) » 1 H H 88-90 base
153 jnaphthalen-2-y1 0 {CHj) » 1 H CH; 118-120 | base
154 |gquinolin-6-yl 0 (CH,) » 1| H H 203-205 | base
155, quinolin-6-yl 0 (CHa) 2 1| H CH, 126-128 | base
156 .| quinolin-g8-yl 0 (CH,) » 1| H CH, 99-101 | base
157 . phenyl 0O (CH,) 5 1| H CH; 102-105 | base
158. 2-Cl-phenyl 0 (CH,) 5 1| H CH, 119-121 | base
159 3-Cl-phenyl 0 {CH,) 5 1| H CH, 95-97 base
150 | 4~CL-phenyl 0 (CHy), | 1| H CH, |116-118 | base
161, 2 CLs3-Cl- 0 (CH,) 3 1| H CH, 110-112 | base
phenyl
162 |2 €L 4-Cl- o (CH;); | 1| H CH, 115-117 | base
phenyl
163 27CL.5-Cl- o) (CH,) 5 1! H CH, 134-136 | base
phenyl
164 |2 €L 6-Cl 0 (CH,) 5 1| H CH, 100-102 | base
phenyl
165.)3-C1,5-Cl- 0 (CH,) 3 1| H CH, 121-123 | base




-phenyl 0 (CH2) 3 1 H CH3 116-118 base 161.
(CH2) 3 1 H CH3 110-112 base phenyl 162.
(CH2) 3 1 HCH3 115-117 base phenyl 163.
(CH2) 3 1 H CH3 134-136 base | Dhenyl

6-C- 0 (CH2) 31|—_4,80H3 100- 102 base _

13 -d, 5-d- 0 HCH3 121-123 base 38 M
or Cpd RLG[AIPn R R3 (or salt MH)

Cpd

phenyt—166—phenyt—CO(CH2) 21 H I4T-T43 Dass. base
167.4- Cl-pheny|] C=0 (QH2) 2 1 H|CH3 172-174 bage («q
i68. phenyl C=Q (CH2)3 1 HIBH3 110r11R. HaseRiThe 1
compounds of the invention were |[subjj ectled to (ox salt
phar macol ogical tests permitting ddterdinationlof¥+H

or

phenyl inhibitpry effect _on the lenzyne \[FAAH (fatty

166.

pedrdy1am de 5 hjdrolase) . @) 4 nhi bijt 6y adtH:vi t|\l4dad43 | base

167,

gefpRHangtied Th ac-g ad oengunpticlassay baggd Qn72-174 | base

168 | DR

ring tne rqggyt (ﬁ¥9r0|y§|s}£[1 Sﬁﬂ 110-112 | base
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15
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ethanot _alli me)—of alldIIUdlll de [ L= 3H—ethanof am ne] Dy
FAAH (Life Sciences (1995), 56, 1999-2005 10 and

Jour nal of Pharmacol o d Experlnental Thera ut |
(1997), éfe%nmamg%&ggrtd} gt S Hogk YBrad ﬁgett G

he
gharmacologlcal tests permitting determination of their

r
o

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

The inhibitory activity was demonstrated in a
radicenzymatic assay based on measuring the product of
hydrolysis ([1-%H] ethanolamine) of anandamide [1-°H
ethanolamine] by FAAH (Life Sciences (1995}, 56, 1999-2005
and Journal of Pharmacology and Experimental Therapeutics
(1997), 283, 729-34). Accordingly, mouse braing (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
serum albumin without fatty acids (1 mg/ml). In succession,
the test compounds, at various concentrations, anandamide
[1-°H ethanolamine] (specific activity: 15-20 Ci/mmol)
diluted to 10 uM with cold anandamide, and the membrane

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

After 15 minutes at 25°C the enzyme reaction is terminated
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20

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-HCL buffer (pH 8) 15 containing 150 nM Nad and 1
mM EDTA. The enzyme reaction4g subsequently

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,

b?n@@@a@igd a 40 }13id reldharlcrdienetsperill i(C :aqt.i winey mixture
5-20 G /mmol) 20 diluted to 10 pMwth cold

ianardaisede foand of e nikrdyr amel theep aeattirdi woédD fiog A

frozen tissue per assay) are added. After 15 m nutes

mahu2eE tite 3eMoyrme reaciliigudts Bér milnakdd t3e agpegud mjase
140 | of chloroform nethanol (2:1). The m xture,K is

conitried nbot hi0 InHuetbannlianhen tenepintgddbyotiggid

m nutes at 3500 g. An aliquot (30 Al) of the aqueous

sphasd llesarai-ning the 1_3 H ethanol anine is counted by

liquid 5 scintillation. Under these conditions, the
most act i VRIESIAGEs CO&HJTtHémisnv SR SEx RS esgPpounds

B SR k) WP T TG O
.10 . e 2 I ;
RebinSe o R TRReror Tapre vy R B o

22y M A8 g%gsq ??ﬁp 49 0.032 yMIt is therefore

apparent that the c ounds 15 according to the
i nventionmhave N Hkiwidnus eheealcprot Nome compounds

according to the inventiocn

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

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

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

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

30 twists or contractions during the period from 5 to 15



FAAH enzyne. The in vivo activity of the conmpounds of
the invention was evaluated in an anal gesia test.
Accordingly, intraperitoneal (i.p.) admnistration 20
of PBQ (phenyl benzoqui none, 2 ng/kg in a 0.9% sodi um
chl oride solution containing gy of ethanol) to male
OF1 mce weighing 25 to 30 g causes abdom na
stretches, on average 30 twi sts or contractions
during the period from5 to 15 40 mnutes after

it BEd GEtekhe fesdt ianpoiyl T adte ashiprlrsierank aimalnistered
(p.o.) or intraperitoneally (i.p.) in suspension in
obsaary 8@ .at. )0.da%irfilrapenittesem] I 0( nipnt e befaprengimn in
adm ni stration of PBQ Under these conditions the nost
ToveEot @t 00 fpdind S Ofmitrhe: dsnvaentl h migdies Be3srg Ghe
70% the nunber of stretches induced by PBQ w.thin a
afysia irstmpd ist dfetRRsen Undard Heasy/aqnd tohons 4 dnost
conmpounds 49 and 69 of the taple rcgfce by 43% and

5 noppteSERAUASS) of Hr iR Gon &9 itRdd By the

PBQ at dose qf 10 / kg nutes The FAAH

r@ﬁ%ﬁreq%%m r%wﬁ%vﬂﬁ% TR (S e of
cata yses t hy rol ysis of € enous

c?gzr Ego ofélxeas ers OC;Q%I ous 4fatari/d 69 of

t?% ql\fapé tc'):ﬁfce%o am ne, Iﬁ ol’eo gfn%ll a?nﬂ%gé“rﬁﬁr)ber of

eamHies oy dL?céH aghi pﬁﬁ@oyaltgla}/ccfdﬁ OfThﬁSGngjﬁ{g \eat e

exert various pharmaco oglcal activities by
10 mif®teacting, inter alia, with cannabinoid and
vani |l oid receptors. The conmpounds of the invention

bl ock t hi sTH) RIgQ adadvhen (EHembytgncand cRlgasicd hef Lipids,
tissue |l evel of these endogenous substances. They can

{0 ased 108t HiGs7 v2d9peatdlyses the hydrolysis of endogenous
derivatives of amides and of esters of various fatty acids
such as N-arachidonylethanolamine {anandamide),

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

The compounds of the invention block this

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

25 made, for example, of the following diseases and conditions:

pain, especially acute or chronic pain of the neurogenic

type: migraine, neurcpathic pain, including forms agsociated
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the prevention and treatnent of pathol ogies in which
endogenous cannabi noi ds and/ or any ot her substrates

net abol i zed by the FAAH enzyne are involved. Mention

may be 25 made, for exanple, of the foll ow ng di seases
and conditions: pain, especigfly acute or chronic

pai n of the neurogenic type: mgraine, neuropathic

pai n, including forms associated 41 wth the herpes
virus and with di abetes; acute or chronic pain
WwbEloCt 1ad ele ¥héd b anied oryeldi SEASESes Ardditd i Sy chronic
rheumatoid arthritis, osteoarthritis, spondylitis,

pRoit | ass@stat ¢d i 8itlor bkl smelh iSeng edi sessdabl £rviometis,
syndrone; acute 5 or chronic peripheral pain;

rhernaessd aopitings, nesseesrtleshers al spondwtitis, gout,
subsequent to chenotherapy; eating disorders,

@t b1y, dPerlixi a divkaseheiini viblarbowsl «ymdlsome; acute
neurol ogi cal and psychiatric_pathol ogi es: shaki ng,

Wy HiFIst @, PR Al Rpbst | & 231 nepte SEPWEL Highp laysea .
10 behavj ours, Tourette's syndrone, all forns of
SRROEA) bn ChAE SHRIAETDN yCIaTE R RRAL AT TS
di sorders, psycho . _acute and chronic . .
PP ST L AR Tl g b ious

hej X s ’ . ‘] Ci n _
kc?'IJ_hor €a, %lch%rél assoac::[}?(g[];%esl'd"e Cvlvl‘gjt H ce(% gﬁ)ar :a: :_ |As%%eér)ﬁ a&%%]alng’
dggsmaésﬁ,araﬁt@rﬁﬁaﬁ%%é@mé AW -'J@%Lﬁﬁ&%

i sorders, i'ncluding sleep aprioea; cardi ovascdl ar

b@lﬁsﬁﬁf&ﬁqs ,esmﬁ,cf&ﬂé/' 8 m&@ﬁfﬁcﬁﬁ@) Y1 G GE depression and
arrhythm as, arteriosclerosis, heart attack, cardiac

draciheny ast, dignatinddirlli@ugpnesisal disgersKigeychoses;
tunours, papillomas and brain tunours, prostate 20
aaururasd rtatan tanmunodegidmetstsitveneti seases : Parkinson’s
medul | oepi thel i omas, nedul | obl ast onas, _ '
HEfests -adtlorhesi man o Wissegfssonisrapordiec demeingiig, Huntington’s
astrocytomas, astrobl astomas, ependyonas, _ .
H9r§sde A@dgioRESOHlabass Wirhp werarsiglodpichiatiisomas] with
cranial and medullary trauma; epilepsy; sleep disorders,
including sleep apnoea; cardiovascular diseases, especially
hypertension, cardiac arrhythmias, artericsclerosis, heart
attack, cardiac ischemias; renal ischemia; cancers: benign
skin tumours, papillomas and brain tumours, prostate
tumoureg, brain tumours (glioblastomas, medulloepitheliomas,
medulloblastomas, neuroblastomas, tumours of embryonic
origin, astrocytomas, astroblastomas, ependyomas,
cligodendrogliomas, plexus tumour, neurcepitheliomas,
epiphyseal tumour, ependymoblastomas, malignant meningiomas,
sarcomatoses, malignant melanomas, schwannomas); disorders

of the immune system, especially autoimmune diseases:

peoriasis, lupus erythematosis, diseases of the connective
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epi physeal tunour, ependynobl astomas, nmalignant
meni ngi omas, 25 sarconat oses, nalignant nel anonas,
schwannomas); disorders of the i Mmune system
especi al | y aut oi nmune di seases: psoriasis, |upus
erythemat osi s, diseases of thg,connective 42 tissue
or coll agen di seases, S Qgrer's syndrone, ankyl osing
spondylarthritis undi fferentiated spondylarthritis,
Behcet' s di sease, haenol ytic autoi mune anaem as,

s duel @r GmﬂIHgEmSdl@@&@éﬁppﬂjégfé¢€$E&yﬁ@f@m@ﬁlénky1051ng
anyl oses, 5 transplant rejection, diseases affecting

sprendy eendoyi t Ts, |umd] £ Hétengl ot el sgpsmdyl anredi ot @, or

del ayed hypersensitivity, allergic rhinitis or

Rergatnc? iddgease, durmmelytie mutoimmuparasienas yimaltiple
or. bacterial infectious diseases: AIDS, neningitis;

TR R or YR TeRieis ha @Bk 5 2l ¢ 503 Be sl a9ed he
nt arthrjtis, rheumatoid arthrltls
9&?}%%?&% Hr i $9 %8 St %%#%%Egoacﬁ eGfainig)l the glasmocytic
ohn dlsease irritable bo syndr
e’opzlrosﬁ% HRAERE T ordPTS teo%%lcg?rae%rteny on,
Jg@%H%ﬁgﬁ' dj t di seases of t.he
spi ratory t:gp E‘yl]fgtogglr(%)nfclﬁJc}‘glptalssrrsor c%%&uncumtls’
AR RN G Y 0%£é§bzhc9hrﬂr}}a[:l AP MG L0 qu.fectlous

the respiratory tracts . gastrointestli

diseeases: Arod t &@ﬁr@awls Syl'm‘_'"l%iﬁﬁnatdx@t ehildles,
i nfl ammat ory di sorders, ul'cers, diarrhdea; urinary

sispenita 11eneE sk Y aslethd ryfdiammt izthrdG {Ehe msRuneftoid
conmpounds according to the invention in base, salt,

alnydhvratte sor qeftercmaddutiitciad || \speeeBitiatilee s@luat eradcarimtis,
for preparing a nedicinal product intended for

Crogay’isn ¢li setee eab dvaaridiatt len dubwedt soindgices ;f etecgorosis;
integral part of the _invention. 25 The invention

e Senprvicass msHilam Aynsrsdnaion, glaucoma; pulmonary

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

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

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

addition salt or else a hydrate or a pharmaceutically
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whi ch conprise a conpound of formula (1), or an acid
addition salt or else a hydrate or a pharmaceutically
43 acceptable solvate of the conpound of fornula (1).
These nmedicinal products are enployed.in therapy,
particularly in the treatmeng;of the abovenentioned
pat hol ogi es. In accordance with another of its aspects
the 5 present invention provi des pharmaceutica
conpositions conprising as active principle at |east

DOESOAP0 NEb 1 PLEOT SIf NPhd OcdSohiy edt | EFrmITeSeI) . Thesze
phar maceutical conpositions 1 nclude an effective dose

e d e o quensu @ee ok ek ngmp hoyd@ 1mviehdramy, opaani@clarly in
addition salt or a 10 hydrate or pharmaceutically

tHee dpredsi e o | vkt thef aldreense th onedppurih 1 eates .

optionally one or nore pharnmaceuti call accept abl e

exci pi ent sLn Breardanes ov Hile mrotdher seff ekiedspects the
accordlng to the pharnaceutlcal formand the desired
RRFRETY HRTH 0 HATOH de9 PH3 5 39 k9t ofRifgesitions

ex0| ients, which are known to the skilled person. In
%mcae%ﬁ%tawecmwlﬁsatof SHAF (iR Hroatind

ion for_.oral bl cut aneo
or aérru utloarthe :Lnr%ve \L/{:elno&b suﬂ’tléosp Cp arnilab l'*:1c:a1

I I
arﬂgﬁa{rsec rﬂ‘{lrtﬁgél’aﬁ ni S? r aﬁ | o%%g@ | ve %%I%%{:I pc} e
aiHchQHH& & d loheabQMea Nt od | 2G4 &dﬁtdcﬂ:ﬁtﬁﬁ“salt or a

sol vate or hydrate where appropriate, may be

AR et qthdmnad i@ ie-0se ABEgH S Tetd QR MBE ithed said
m xture with conventional pharmaceutical excipients,

doonpizhuiral)i ralds candi dres Jymanise foaf ridie propmdaedtsi ol ly
treatment of the above disorders or diseases. The
agisptddde admipismta. on forns which are

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

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

The unit-dose administration forms which are
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44 appropriate include oral fornms such as tablets,
soft or hard gelatin capsules, powders, granules,
chewi ng guns and oral solutions or suspensions, forns

for sublingual, buccal, intratracheal, intraocul ar
and intranasal admnistrationgand 5 for adm nistration
by inhalation, forns for subcutaneous, intranuscular

or intravenous adm nistration and fornms for rectal or

vagi nal adm nistration. For topical application the
agupckst e cloor Divdvy dxa 1 hfoimy enidclomaratyalibetispedsdfit or hard
creans, ointnments or lotions. 10 By way of exanple a

a5 Il in doyeswaldes nipewderon gfanmed, aclvonpoyging and oral
according to the invention in tablet form

SO P 19 THIDNG Hep e onfronen Eor @m@ﬁcd@mw

to the invention 50.0 Manni tol 223. 756g? o .
AR bs S RIGAWHED R Wi sanatat @fminiptgption and

dr o%%/ Jgﬁp%r - et hyI CGJ#J%J,O%%—; 35 %%%ﬁ%q@%ous
Jigcsream‘P rTfsrt Ni‘%%‘f‘?a{g?r%m %% @ch:béorg%',?;ecf grﬂqrms for
partl cu ses |%¢% gher ]:)Proc;lmt Jéleéaglo;r%elglecaartlon

télﬁaorc,‘mr[ﬁcﬁirﬁis S A0SR06% aliso BRIGNRG P mdP®e used in

i nvention. In accordance with common practice the
dlesage 20 rabRiiiy s adiigash patient is determ ned by
the doctor according to the nethod of adm nistration,
the wei ghtByan A f teranpEspenseiefl 4t saiginpatistat ion

form of a compound according to the invention in tablet form

may comprise the following components:

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

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

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

according to the method of administration, the weight and




According to another of its aspects the invention

al so provides a nethod of treating the pathol ogies

i ndi cated above, which conprises adm nistering an
effective dose of a 5 conmpound according to the

invention, one of its additiopg salts with a

phar maceutically acceptable acid, or a solvate or a
hydrate of the said conpound. WO 2005/ 090322

PCT/ FR2005/ 000450 46 Cains 1. Conpound of the

flog e Spdrige OFf HIN Osaid fhBiel” G--~A-~ -NO0 5 in

which n represents an integer 1 or 2; p represents an
integer rampagdinond dmotheA o ek esdpecis orhonEnwention
nore groups X, Y and/or Z; 10 X represents a nethyl ene
PP bRl 3 yretivsd | et ek dyimpethorpavinologies indicated
Cl-6-al kyl, C3-7-cycloal kyl or C3-7-cycloal kyl -d - 3- :
FHPRIA 8 gFD PPN sepradiein st ting an GEfRdeiie adrse of a

%m?;%?tg‘?cﬁ;ﬁi}c?cn%%%%f;gqbzé{é(;{rle‘gﬁr?gacg{],e c?rge tc;AfD its addition
- 7-cycl.oal kyl - C. L- 3-al kyl.ene groups;. or a,
ELes Wi i S e SR SRt (9 qusplvate

).0 (ﬁ#& 0 Jepfesents an integer ranging from
agztao 1‘IS_Jf;%)I?—ﬂ-’an s%gieeprs{aaslec{ntcc?mrﬁ%“bne#]'s and are defined
such that r+s is
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a nunber ranging from1l to 5; Grepresents a single

bond, an oxygen or sul phur atomor an SO S02, C=0 or

CH (OH) group; 47 R, represents a group R4 optionally

wYLS§ ok ¥ §§€'39¥ one or more groups R and/of ??FR%PS/OOMSO
represents group selected froma phenyl, pyr

pyrimdinyl, pyridazinyl, pyraginyl, tr|a2|nyl

pyrrolyl, 5 furanyl, thienyl inidazolyl, oxazonI,

t hi azol yl, pyrazolyl, |soxa6? ¥ i sot hi azol ylI,

oxadi azol yI,  thiadi azol yI, “t#1%30l yI, tetrazolyl,

napht hal eny ﬁ§ ﬁyggﬁ n
tetrahydroqumo‘ﬁ5 §ﬁy&|squ|no I'ny : Yi)

t et rahydroi soqui nol i nyl, quinazolinyl, 10
qui noxal i nyl , phthaIaZ|nyI ci nn
napht hyri di nyl , benzofuranyl,
benzot hi enyl, di hydrobenz 0 R,
i ndol i nyl , |ndanyl |ndazol i sol nd yI

benzi m dazol yl , ~E1Aen2|sox onI

benzot hi azol yl n2| Hlaz Iyl benzotrlazolyl 15
benzoxadiazolyl, benzothladlazolyl pyrrolopyrldlnyl,
furopyridinyl, thienopyridinylr) inidazopyridinyl,
oxazol opyridi nyl, thiazol opyridinyl,
Jyrdzictlopyri di nyl, i1soxazol opyridi nyl and

i sot hi azol opyridinyl; R5 represents a hal ogen atom or
ra ngparRsentis ran @tedredt Kylor 20 d - 6- al koxy, hydroxyl,
d -6-thioal kyl, d-6-fluoroalkyl, C-6-fluoroal koxy
Rrregremsig ot ot s k yangtiaip, f@rgrlolﬁpv "NR7R8,

NR7 COR8, NR7 R8, NR7SO2RB, COR7, CO2R7, CONR/RS,
As9gREe AR O O Qe (QEOURS, Yy R/ Zi

%fsa%f’qs fep“%zezc'%;‘lﬁra”“e“oy' SRR, A o one
opt| ongfl e kg;l?u gt e%‘%ﬂﬂ% ;ig‘g’ oGRS YR@LO& 'k@% Ci-3-

alkylene groups;

ydrppenrof uranyl ,

Y represents either a Cz;-alkenylene group optiocnally
substituted by one or two Ci¢-alkyl, Ci.;-cycloalkyl or
Ci.n-cycloalkyl-Ci_3-alkylene groups; or a Ci;-alkynylene
group;

Z represents a group of formula:

( ,CHZ)O j(fc H:Z)r
z)s

(C

o represents an integer ranging from 1 to 5;

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

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

SO, 80;, C=0 or CH(OH) group;




nore groups Rs identical to or different from one
another; R7 and Rs represent independently of one

anot her a hydrogen 48 atomor a Cl-6-al kyl group, or
formwith the atomor atonms which carry thema ring

sel ected from azetidine, pyryeolidine, piperidine,

nmor phol i ne, thionorpholine, azepine and piperazine,
this ring being optionally substituted by a 5

R] Y6PHSSFLST ShGFANP FrobBt1RDS ! é)r BYBAE Lt HCR{dPYgRRS OF
atomor a Cl-6- alcﬁyl g oup; R3 represents a hydrogen
R FrOWP TR 2N, Fe€3- 7- cycl oal kyl or

- 1- | oal kyl - QO - 3-al kyl o 8 .
s d et A on B A Tl riny
vat e. (Egppygg. fq%m% ; ' t '
é?gfﬁgé%%é%br € |!1§$%ﬁ réaég%h?%%%%ﬂég%bgﬁg%ﬂﬁgl'
5  RirdhyEPrEsENS ,anirhm&&?i'yi,ar}gpke[‘é?o]fg(ﬂmt]hia@zgiyﬂ5 A
IS sélected fromone or nore groups and/or Y;" X

R ASBAL S i?scmim%,e DEOUPL DR 1PNAl dya SUDSSIFUL ed by

one or two Cl-6-alkyl groups; Y represents either a

2 aad deevyllyEne gringo byl A €2x1d oyl eneaplgrimipsny?D, G
represents a single bond, an oxygen atomor a C=0

dfheny 1 t nelor egeimisl angr oupetRéalppironaligl inyl,
substituted by one or nore groups R5 and/or R6; R4
Irspsruigentisial griceipr afurdeeiepdyigm i phlenyquinazolinyl,
napht hal enyl , _di phenyl net hyl, qui nolinyl, indolyl,
10 PR IANY ) s BAGAAZ1nE (SAINR A - aﬂﬁPhWﬁz’éHmfl '

A AR ARG YL
é%%jé%ggéﬁgé%lﬂ%gyfyw%ﬁhof§f?_fgﬁolinyl, indanyl, indazolyl,
iscindolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,
benzothiazolyl, benzisothiazolyl, benzotriazolyl,

15 benzoxadiazolyl, benzothiadiazolyl, pyrrolopyridinyl,
furopyridinyl, thienopyridinyl, imidazopyridinyl,
oxazolopyridinyl, thiazolopyridinyl, pyrazolepyridinyl,
igoxazolopyridinyl and isothiazolopyridinyl;

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

20 Ci-s-alkoxy, hydroxyl, Ci.¢-thioalkyl, C;.¢-fluoroalkyl,
Ci-¢-fluorcalkoxy or C;-Cg-fluorothicalkyl group, a group
NR-Rg, NR;7CORg, NR;CO;Rs, NR;80;Rgz, COR;, COzR,, CONR+Ryz, SO3R7
or SO;NR,Rg, or an -0-(C;_3-alkylene) -0 group;

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

25 pyridinyl, pyrimidinyl, pyridazinyl or pyrazinyl group, the
group or groups Rg being opticnally substituted by one or
more groups Rs identical to or different from one another;

R; and Ry represent independently of one another a hydrogen
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fl uoroal koxy group, or an -0-(C -3-al kyl ene) -0 group;

49 R6 represents a phenyl, naphthal enyl or benzyl oxy

group; R2 represents a hydrogen atom or a Cl-6-al kyl

group; R3 represents a hydrogen atomor a Cl-6-alkyl,

C3-7-cycl oal kyl or C3-7-cyclggl kyl -Cl -3-al kyl group;

5 in the formof a base, addition salt with an aci d,
drate or solvate. d of for

aa Tord iy Gros FHA 1gr(1’i11p2r@ou ‘?]gﬁt‘%zl‘trlier%l‘? natf tmn atoms

ranéeﬁcgn%f%ﬁﬂléﬂe i it Lof G R ort i omor e

‘%‘ N e
%e%iﬁ% esqh $ lalr? @é%@g& genrgéaﬁﬂ?n Lé%tﬁtuted by a

represents a srngle bon

F eI LHEM So@ KHOMP jonally substituted by one or
nore groups R5 and/or R4 represents a group

Belreghredchitemaa hpliedien e@@ht kal enylc, Lalkgaxazehy;;

20 R5 represents a hal ogen atom or a cyano group, a
KGlrépaklexy s gr hydroge@l afobd var @al kKyls-glayf;, RG
represents a phenyl group; R2 represents a hydrogen

Gat oot a@ll-kgzlaldky 1Cagr -onys 1 dREL nelpr@s era ISl pobnagen
atomor_a Cl-6-al kyl, C3-7-cycloal kyl 25 or

iap the yimlady 12 drass. Additipmrnlt witle swragist, dydrate
base, addition salt with an acid, hydrate or solvate.

. %&%ﬁﬂﬁﬁm of formula (1) according to any one

2. Compound of formula (I) according to Claim 1,
characterized in that
n represents an integer 1 or 2;
p represents an integer ranging from 1 to 7;
A is selected from one or more groupg X and/or Y;
X represents a methylene group optionally substituted by one
dr two Ci.¢~-alkyl groups;
Y represents either a Cz-alkenylene group or a Cz-alkynylene
group;
G represents a single bond, an oxXygen atom or a C=0 group;
R; represents a group R; opticnally substituted by one or
more groups Rs and/or Rg;
R4 represents a group selected from a phenyl, naphthalenyl,
diphenylmethyl, quinelinyl, indolyl, pyrazolyl, isoxazolyl,
pyrimidinyl and thiazolyl;
Rs represents a halogen atom or a cyano group, a Ci-g-alkyl
group, a Ci.g-alkoxy group, a Ci-s-fluocrocalkyl group, a C;-Cs-

fluoroalkoxy group, or an -0-(Ci.z-alkylene) -0 group;
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50 of Cains 1to 3, characterized in that R2
represents a hydrogen atomy R3 represents a hydrogen
atomor a Cl-6-al kyl, C3-7-cycloal kyl or
C3-'7-cycl oal kyl -d - 3-al kyl group. 5 5. Process for
preparing a conpound of forrmuha (1) according to any
one of Clains 1 to 4, conprising the step consisting
%n converting the carbanat tgfter %!neral formul a

q FRRFSRETGR. & RigYd, pa PERAYP R JTRBIP 5
A Bl S e Seness W
PPl e ¥ IR 4B LA Ao
&pqgrm(féqégd %% for preparing a
compoun or according to any one of
1A alns fod® S &%&gé Sidea{theon S GRNSL S rwcidn hydrate
converting the car banat e- am de of general formula XO
A bHatd@ T 1 rNN RRHO M

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 Cig-alkyl groups;
Y represents a Cr-alkynylene group;
G represents a single bond or an oxygen atom;
R; represents a group Ry optionally substituted by one or
more groups Rs and/or Rg;
Ry represents a group selected from a phenyl, naphthalenyl
or isoxazolyl;
Rs represents a halogen atom or a cyano group, a Ci-g-alkoxy
group, a C;_¢-fluoroalkyl group;
Rs represents a phenyl group;
Rz represents a hydrogen atom or C;¢-alkyl group;
R3 represents a hydrogen atom or a C;.gs-alkyl, Ci.;-cycloalkyl
or Cz.;-cycloalkyl-Ci_z-alkyl group;
in the form of a base, addition salt with an acid, hydrate

or solwvate.

4, Compound of formula (I) according to any one
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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 formula R-G [Al p-W
(M) , in which R3., G p and A are as defined in the
general 5 fornula (1) and Wggpresents a chl ori ne,
brom ne or iodine atom or a mesyl ate or tosylate

oo 1. d_,of J I I 0 R2
o i 58 o PR o 1 B, Tk  are as
1{% g%%seﬁttshg g%%le ﬁ‘% r;ﬁul a (I) according to Claim
y

represen s g-met ‘or ethyl group. B

SR e (Rl D AR b oo
diefdénﬁ%ydldélqcﬂe-ﬂﬁf?ﬂajﬁﬁfl #ugdl) according to claim

Conpound "of formula (1) according to any one of
Cainms 1t 4, prbddis fiMfiferh Hage a atdiigdom 8 tformula
with 20 an acid, hydrate or pharmaceutically
ac)cemcalﬁchrs_plt\cat@y faate dft Tlsiensas e&oredi damdrising the
product. 52 10. Pharnmaceutical conposition conprising
sdted eagts i@t repnipo wwdhwEr tfiorgnilte (darizaedradiawf o ahygeneral
one of
formula (II)

0 R,
Ao om
R1/G\EAL/ NT—% ©
()

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,
by aminolysis using an amine of general formula RzNH, in
which R; is as defined in the general formula (I).

6. Procesgs for preparing a compound of formula
(I) according to any one of Claims 1 to 4, comprising the
step coneisting 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 anyggne of Clains 1 to 4, in
the formof a base, addition salt with an acid,

hydr.at ticall t abl. | vat f

B Rt e HBUPEEn 2bRoRbcEotineRaeh FOF SEPevan Frgmila
t ' t hol in which d

g%%h%%?%%ﬁgggaﬁgl%?agﬁzlgpherIgubgprggggozZtabolized

T R (e R R

ey msid §Ridn &N e d ydE of Adasegstdlded YR Yeneral

r

or pharnaceutlca |y acceptabl e solvate, for preparing

formii£i (B PreductepRésages 4 ofhDELVES] IBfoine or iodine
treating acute or chronic pain, dizziness, vomting,

asspaor Rahedngl st S ovderSsy etk oeghgal and

psychi atric pathol ogies, 20 acute or chronic

neur odegener at i Yenpheedses, tlkpi ¢epsyal sfeapla (II),
di sorders, cardi ovascul ar di seases, renal ischen a
cancers, disorders of the imune system allergic

di seases, parasitic, viral or ba&erifal infectious
di seases, inflanmmatory di seases, Host gQporgrei s, ocul ar
conditions, 25 pul nonary corfdit NonsO gagfroi ntestina

di seases or urlngyG\LFRﬁ?Lngﬂée. 0

(1)
in which Ry, Rz, G, A, p and n are as defined in the general
formula (I) accorxrding to Claim 1 and R represents a methyl

or ethyl group.

8. Compound of the general formula (V),

o R, H
r/«\N/M\O/L\”’N‘Ra
Mg O
v)

in which Rz, Rs and n are as defined in the general formula

(I} according to Claim 1.
9. Compound of formula (I) according to any one
of Claimg 1 to 4, in the form of a base, addition salt with

an acid, hydrate or pharmaceutically acceptable solvate, for

its uge as a medicinal product.
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10. Pharmaceutical composition comprising at
least one compound of formula (I) according to ahy 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 Claimg 1 to 4, in the form of a base, addition
salt with an acid, hydrate or pharmaceutically acceptable
golvate, fér preparing a medicinal product intended for
preventing or treating a pathology in which endogenous
cannabincids 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, s=alt,
hydrate or pharmaceutically acceptable solvate, for
preparing a medicinal product intended for preventing or
treating acute or chronic pain, dizziness, vomiting, nausea,
eating disorders, neurological and psychiatric pathologies,
acute or chronic neurodegenerative diseases, epilepsy, sleep
disorders, cardiovascular diseases, renal ischemia, cancers,
disorders of the immune system, allergic diseases,
parasitic, viral or bacterial infectious diseases,
inflammatory diseases, osteoporosis, ocular conditions,
pulmeonary conditions, gastrointestinal diseases or urinary

incontinence.




