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Derivatives of dioxan-2-al kyl carbamates, preparation

nmet hod t hereof and application of sane in therapeutics

The invention relates to 1, 3-di oxan2-yl al kyl car bamat e
derjyashygpoob@aphei r preparatijon 5 and t Op¢hgrR2068/002590
in therapeutics. The conpounds of the invention

correspond to general formula (1) OO0~(CH2)~ ~ iR T

N Ol Q R 164y b H@Eﬁgnlg—gik§§pE§§§Qh§t@sPh%QﬁbaQ%tiOn
napht hal enyl group optionally Substituted with one or

DI R FROQUER AEOFB2AH BEﬁiQéﬁtipﬁyéﬁosaﬁﬁet K@, therapeutics
(Cl-C3)al kyl, (Ci1-C3)al koxy, trifluoronethyl,

trifluoronmet hoxy, iReBRAYEL6EXY re(&Be6broycl, cabkylka@- or
(C3-C6) cycl oal kyl (C1-C3) al koxy 15 groups; R2
repregenlkyechhpamatgr dapiochtgerer, altof ahmikapreparation
CHR3CONHR9 i n which R3 represents a hydrogen atomor a
et ayd geoupeandulRd ieptbseapsusibgdrogen atom or a
(Cl-C3)al kyl, 20 (C3-CS)cycl oal kyl or

(pyri di n-4-y| Thet aghpgrodp, oér tae2invention gersesmppnd <o
group, or_an (imdazol-2-yl)methyl group, or a
(be®PRAF@hz6PTPUYR) ket hyl group, or a phenyl group
optionally substituted with one or @ nore hal ogen
atons or cyano, nitro, (Cl-C3)alkyl, ([F1-C3)al koxy,

trifluoromethyl or trif r Hoxy srRand n
represents a nunber rfinging from1 tb 3. & The
conmpounds of general ornu?a (1) may conprise one or

nore asynmetric cagfbons: ey may exist in the form of
enantiomers or of diastereoi soners. The conpounds of
general fornula (1) may al so @gjst in the formof cis

or traps stereoi soners. These enantioners, 10

di astereoi soners and stereoisoners, and also their

m xtoresichncl uding the racemic mxtures, are part of

the invention. The conpounds of fornula (1) may exi st

10n Rherdprenvithasashorybfonduiphibhatanys srenpaepfsonally

Such 15 addition salts are part of the invention.
substituted with one or more halogen atoms or hydroxyl,

cyano, nitro, {C;-Ci)alkyl, (Ci1-Ci)alkoxy,
trifluoromethyl, triflucromethoxy, benzyloxy,
(C3~Ce¢)cycloalkyl=-0- or (C3-Cg)cycleoalkyl (C1-Ciyalkoxy
15 groups:
R; represents
either a group of general formula CHR3;CONHR; in which
Ry represents a hydrogen atom or a methyl group and
Ry represents a hydrogen atom or a (C;-Cilalkyl,
20 {(C3-Cslcycloalkyl or (pyridin-4-yl)methyl group,
or a 2,2,2-triflucrcethyl group,
or an (imidazol-Z-yl)methyl group,
or a (benzimidazol-Z2-yl}methyl group,

or a phenyl group optionally substituted with one or



These salts are advantageously prepared wth

phar maceutical ly acceptabl e acids, but the salts of

ot her acids which are of use, for exanple, for
purifying or isolating the conpounds of forrmula (I)
are 20 al so part of the |nventuﬁ The conpounds of
general formula (1) may be in the formof hydrates or
of solvates, nanmely in the form of associations or of
conBpRat haheoant Ateme or RYRBORDPEEEPes (61— GmtaYk Bk,
with a solvent. Such hydrates and solvates are also 25
par { CotC R KoWen X LucHhamsimasl it ar AP RIMR O Y
the invention, for which R2 represents a |inear or
braﬁEﬁBBS(CﬁD@E)alkyl group, have been described as

3 anticonvul sants inagocunents EP 0461%5% a%d FR
271%058PTPR2PHE BoRCBRE of 2PRE Pn&nts t'he term
c(Ct-Cz) wherg, t and z n al

PS i nt ended tghﬁegﬁmgougg e&%%a& f#%%uﬂ %Ig Hgy

carbon c ain whic

f b I
rogbég%gFé S8L 89 ﬁ%?gsas&ﬁ%e%§§%pc% HoGL C%hey‘%@yiex1st

i nten 0 nean car bon whi ¢h can have from

to §nC@ﬁQO@o§ROH§ enah%goH%Eg‘ ol oyl 'qila% tiette@ndeshd® . The
nmean a |1 near or branched, saturated aliphatic group;

for -exgaph8sac 0566a163) gblih1ar Qup HeR' e3ert $xdst in the
i near or branchéd carbon chain of 1 to 3 carbon

at OB rmMBEE cpar birChr-anlsy s effebhylomeetshy Thepropylarariomers,
i sopropyl; - the term"cycloal kyl" is intended to nmean

18 cytketeakkybogeospanfios texamplsemea s( C3nGSECyEE ddlskyd
group 15 represents a cyclic carbon chain of 3 to 5
carbontaress, inoledpast itoel aelogra ccydlapreyl are part of

cyclobutyl or cyclopentyl; - the tern1"a|koxy" is
i nt EhdednVENREAR -an alkyloxy group containing a I|near
or branched, saturated 20 aliphatic _chain; - thet

rm
"hal ogen at onft Bs CPRPERAES Pé ro&Ad 3 | dr M, %%lSt in the
chI rine, _.a bromne op a di ne. Anpng .t he canpou
g@ﬁ@rSF paren A% PF Hai 2R TR % LA
ef d co nds mhlch are 5 defln s fol |l ows:
l%l g §§Sﬁtggg%ﬁapﬁFh§Fenyl gF§UplgpFPOna$
substltuted n .
o oxyl . oyansesdagtsl %%%“%%%%%f%%faﬁ Eapd with
4 tbhégMQEQU%FB$ﬁ1 tfb%'?Qr%ﬁ%t%%&ﬁs,b%ﬂ&YE9k¥ea1ts of
cycl oa Co) cycl oal kyl (C1- C3) al koxy
groBﬁﬁeraBQAQ% Bﬁlh%pé%%eﬁksu%ee'EQ&ré%dﬂﬂléJ(ﬁor

general formula CHR3CONHR4 in whi ch
purifying or isolating the compounds of formula (I) are
20 also part of the invention. The compounds of general
formula (I} may be in the form of hydrates or of
solvates, namely in the form of associations or of
combinations with one or more molecules of water or
with a solvent. Such hydrates and solvates are also
25 part of the invention.
Compounds similar to those of the invention,

for which R; represents a linear or branched

(Cy-Cy)alkyl group, have been described as



R3 represents a hydrogen atom and R4 represents a
hydrogen atomor a (Cl-G)al kyl group, preferably a
nmet hyl or an ethyl, or (pyridin4-yl)nethyl group, 10
or a 2,2,2-trifluoroethyl group, or a phenyl group
optionally substituted with onegor nore hal ogen atons
or cyano, nitro, (Cl-C3)alkyl, (Cil-C3)alkoxy,

trifluoronethyl or trlfluoronetho Q and/ or

n r éprésenvylsagtszinThe EsFy fo%rﬁﬁfﬁgcﬁ%t% 14056
RZ and n are as defined ab ve artl Iarly

preferred. By§ gﬁ % 5$t%FP Jt?’d’rr‘pounds

nment i be . he foIIo co

2- anlﬁg ngéfget znﬂ?%f?S (ng%ﬁgha gp@ Shg values of
1,3 d' %X%n 2 yI ]n%re%@él C%r b?ﬂ%%tnea carbon cha:.n which can
2- (net ylram f

Er aﬂége E?}oﬁn”%p%hé' %%%b%'r? Lol gan egiéﬁﬂ&nahy C%abl??‘”

mat e (et hyl'am no) - 2-oxoet hyl t'raps-3 pht hal én
25 lh)fé)i_dédstg' REaR- & Walo@PWHGArbaMBI® can have from 1
2,2,2-trifluoroethyl

traps- 3- L5rbbaphthalsen- 1-yl ) 1, 3- di oxan- 2-yl ] et hyl car ba
mate 2,2,2-trifluoroethyl traps-3-[5-(naphthal en-1-yl)

5 1-3tdeoxamm2wlkpropylscdmnramaieel phemgan a linear or
traps-2-[ 5- (napht hal en-1-yl) -1, 3-di oxan2-yl ] et hyl carba
mat erphehpd, t sapsra-tes @ddphtatialcegrrbud;) b 13 -edizogalvs a

2- yl]propylcarbanate 2- am no- 2- oxoet hyl

10r a8+ 3-{ 5]l M nmam apfntes @inds y¢ ) L 1nSadi oxapr209h¢r
opyl car bamat e 2- (net hyl am no) - 2- oxoet hyl

t r ap3rBonschaighpdr én &Fhth&ledghon ﬂt)omf BIAEK AREAFY R LY
ropylcarbanate 10 2- neth%lanlno) %?thyl

traﬁs“@tFB’ (, eacmy&p.oprop or 1sopropy

napht h Ien 1-yl)- ar banat e

2- ani 02 6%Bet W|Cloa )ia’nls 11‘Jten<§eyc{ Carhanal & cyclic
Ur apss 3, 5o (6 ethoxynaphunal enteyl ). 1. 3 0 0xp0r 25¥0hp

ropy oxdef%

1%' Srgpﬁcés%{,%e%]h%xléﬁ%h I%%lb%'?\ ]C}yall) ¥* 3 to 5 carbon
oxan Fbpylcar

2- (E%mé' amo@@) QX Qeh Ry 1 1, lobutyl

traps-2- 6 ng%hoxynaphtgéﬁeﬁyf Oprgfy dfgygﬁjfzf{] o

ethgbgqg ;4-chl or ophenyl

traps- 2- nethoxynaphthalen-l-yl)1,3-dioxan-2-y1]e

thyl—cahbanr@tr@l 2Q1%oZy2?- tird filnteserido mean an alkyloxy
traps- 2-[ 5- (6- met hoxynapht hal en

1- yhyobp3cdnaxami2gylz] dtimpacardaiataenched, saturated

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

20r apd1@haf5.c( @h@etrhoxynapht hal en- 1-y1) - 1, 3- di oxan- 2-yl
] propyl carbamat e 2- (et hyl am no) - 2- oxoet h

t r apstB8e[ Sefe- ﬁ@@ﬁm}enzgtom” is intended to mean a
napht hal en- 1-yl ) -1, 3-di oxan- 2-yl ] propyl car banmat e

2- [eféylpnrdinﬁwayICfH@trHﬂeamanéﬂroZ‘%é%%)ﬂ” icdine.

traps-3-[5- (6nethoxynaphthalen- di_ox |']
ropyl car banat &M% 3. H{P&uggtl general ormu a PI

t 5- th

raﬁfn% % d&&% i %1 cggﬁﬂﬁﬁiéxgﬁ’&ﬂds’ which are
gragéfﬁngg (8- %%%paphthalen 1-yl )1, 3-di oxan-2-yl]p
ropy

carbamate an1no 2- oxoet hyl
tra&% §e1£>§eéQnEQQCEOHEBH}%g@EHg&ygroup optiocnally

substituted with one or more halogen atoms or hydroxyl,

cyano, nitro, (C;-Cs)alkyl, (Ci-Cs)alkoxy,



5 napht hal en- 1-yl ) -1, 3-di oxan- 2-yl ] propyl car bamat e

4- chl or ophenyl

traps-3-[5-(6-cycl opropyl met hoxynapht hal en-1-yl)-1, 3-d

i oxan-2-yl ) propyl carbamate 2,2, 2-trifl uoroethyl

traps-3-[5-(6-cycl opropyl net hoxynapht hal en-1-yl)-1, 3-d

i oxan- 2- yI]propyIcarbanate 10 2- am no- 2- oxoet hyl

traps- 3-[ 5- (6- phenyl met hoxy

nap FﬁgﬂéﬁrfmﬁFPYi 3t&ﬂé%&ﬁr?@ﬁ?PﬁW@byﬁf%Fﬁﬂﬁﬁﬂé

2-a

t ra.?sa 30 s %%&Y&xﬁapcm hifeiTe! GrFIeadiyt dcant D Ay
Icarbanat 2 (et hyl am no) - 2- oxoet hyl

traé Epﬁs- ﬁaroxy 15

napﬁ gé egegt% 1, 3-di oxan- 2-yl ] propyl car bamat e

2- ant oxoe

5 a@r%tﬁe 5x( 5::%%%@/@%%&%@ &k D Jafﬁqdbmq@n 2n Y Pehn

ropyl car bamat'e 2- (net hyl am no) - 2- oxoet h

traps-i3; &%p&és@it@owmmreratwlaml 3 di oxan-2-yl ]
propyl carbamate 20 2,2, 2-tr1fl uoroet hyl

t r aps-Br [eprégmidioxy mpitdydeatom or a (C;-Cstalkyl group,
1-y1) -1, 3-di oxan- 2-yl ] propyl car banat e phenyl
t r aps-Brd fe f o et hoxytiapht onl en-4tiy) 1, 8rdiloxand2ayl | p
ropyl car bamat e phenyl
traps B=yb-rieapht hatewm=2-yl ) - 1, 3- di oxan 25

yl ] propyl carbamat e 2- (et hyl am no) - 2- oxoet hyl
1t0r aps- 8- [252(rﬁa;§m1tfé|U@r¥oethyl group,
2-yl)-1, 3-di oxan- 2- yI]propyIcarbanate
2,207 fr Wﬁ@arlo@trwp PRsperalily ssfind e stiph one or
1, 3- dIOX propyl carbanmat e. The co he
Bt o d BT A Ba i ABRH dg iy fietichete 08

] d. by the f |

S WP S B Sl DR bR
f | f I in which R

RS R ?ﬁ”Séﬁeraf’r%rﬁqu'%.)' Mtha

16ar hona ge% Q%n%r@ formula (111), in which U

represents a ydrogen atomor a nitro group and Rz is
as 10 defined R geR@fRIndOrfaH ailon ddtrd B9l ¥eNhnd n are

such as toluene or dichloroethane, at a tenperature of
bet weered iaRd 8306veSchenpak tQ\cu)GHA} pdatfdHedl) 0 U
By way of example of preferred compounds,
mention may be made of the feollowing compounds:
20 2-amino-2-oxoethyl trans-3-[5- (naphthalen-1-y1)-
1,3-dicxan-2-yl]lpropylcarbamate
- (methylamino)-2-oxocethyl trans-Z-[5-(naphthalen-
1-y1l)-1,3-dicxan-2-yl]ethylcarbamate
2~ (methylamino)}-2-oxoethyl trans-3-[5-(naphthalen-
25 1-yl1)-1,3-dioxan-Z2-yl]lpropylcarbamate
2,2,2-trifluorocethyl trans-2-[5-(naphthalen-1-yl)-
1,3-dioxan-2-yl]ethylcarbamate

2,2,2-trifluorcethyl trans-3-[5=(naphthalen-1-yl}-



OR\N ._(Il)y RCI I'I' } /I OOz 15 The carbonates
of general fornmula (I11) can be prepared according to
any method described in the literature, for exanple by
reacting an al cohol of general forrmula HORZ with
phenyl or 4-nitrophenyl chlorofprmate, in the presence
of a base such as 20 triethylam ne or

di i sopropyl et hyl am ne. The conpounds of genera
f or ruf adtP¥2Por ~Whi BRORY 1F8pPEEEAEs nore particularly

o1 cBFBAL b TFERCET G- 4NSRRENS Lor-Gem Al FORRIATC 1 1)

as ggfh?eg 8 %?ove with an aryl chloroformate of

ggn &t FoPHLFE ?WFS? in a solvent such as f

a Eﬁé%fﬂ?%i%?%@%??é?'ﬁiiFé%‘l%@‘d@%ﬂ%;lrgfésﬁ;@%f?&ﬁ%’%&éﬁ ne.
0C

Penger Al Brecer Hhetoivent. 0O O A dla)

Accordinngoto-SeBERRyZ, 6 sCaIneuUNds cofl (@eRaAlthalen—
formula (I') for which Rz represents nore 10

partigub arl y-aigkaHp20f19erepe chebarad cCHR3CONHRY can
be prepared by reacting an am ne of general fornula
(1l 25 (nacdef enedoabovexouthlylcarken-di-qri-da -idh e -
presence of a base such as caesium carbonate and a
phasepththasterlagent 1sGehiasanelrg-1i propyllasmi@ingnsl 5
iodide, in a solvent such as N, N-di net hyl f or man de or
10 Rrrmehpiypymiobi dénexoand vilhéwawist3 —d Shdlboaddtcadide
of general formula (LV) in which V. represents a

chl aPRehapesminglor i sarAe *alomh nd PRIPIAE 2R 2815 Cas

defined in general fornmula ().
2—amino—g—oxoethyl transg3li5~(6-methoxynaphthalen—

1-y1)-1,3-dicxan-2-vyl]propylcarbamate
2-amino-2-oxoethyl cis-3-[5-(6-methoxynaphthalen-1-yl)-

15 1,3-dioxan-2~yl]propylcarbamate
2- {methylamino)-2-oxcethyl trans-Z-{5-(6-methoxy-
naphthalen-1-y1)-1,3-dioxan-2-yl]ethylcarbamate
4-chlorophenyl trans-2-[5-(6-methoxynaphthalen-1-yl)-
1,3-dioxan-2-yllethylcarbamate

20 2,2,2-trifluorcethyl trans-2-[5-(6-methoxynaphthalen-
1-yl)-1,3-dioxan-Z2-yl]lethylcarbamate
2-(methylamino)-Z-oxoethyl trans-3-[5-(6-methoxy-
naphthalen-1-yl}-1,3-dioxan-2-yllpropylcarbamate
2-{ethylamino)-2-oxoethyl trans-3-[5-(€-methoxy-

25 naphthalen-1-yl)-1,3~-dioxan-2-yl]propylcarbamate
2-[ (pyridin-4-yl)methylamino]-2-oxoethyl trans-3-[5-(6-
methoxynaphthalen-1-yl) -1, 3-dioxan-2-yl]propylcarbamate

2,2,2-trifluorcethyl trans-3-[5-(é-methoxynaphthalen-



20 Scheme 2 0\ / (CHZ) ~ 1) C NHZ (I ) RO 2) Rs
(rr)y \wVvVR (IV) 0 9 A variant (Schene 3) for
obt ai ni ng the conpounds of general fornula (1) in

whi ch RZ represents nore particularly a group of
general fornmula CHR3SCONHR4 consgsts in reacting an

am ne of general fornmula (l11), 5 as defined above,
with a_carbognate of general forrmula (I11b) in which U

repte¥éntd 3 Ry rége 'éﬂdmﬁﬂPXQQ%ﬁHQWq§ﬁbup, R3 is as
ﬂEI RORns SERge-ardan (OTHE R Fedear o e al
S car?aa)m@%tlﬁe?"ﬂﬂf Ak
R9N %§h%h?%ﬁ§%%Q%¥%;§§g%?ﬁLe ?ﬁ ggﬁ%{apf riﬂﬂé%hoxy_

d _ c
gl )yaﬁﬁtﬁéﬁgﬁ rolySis B0 an.a6H-o gfl]%r&@' Al 90 m @

représents a hydrogen atom 15
fol ho%‘io@ép@@% hi g WL -an-a-Re; Qforgensnale iy a

RONH2 i n which is as defined in general fornula

(1) naphehamenelysils -neactdiex a2 -Ra 1gadp et tBanidt e

sol vent such as nmethanol or a m xture of solvents such

as oetharal igndotrekralydroafarsard- [Bhre ccayal liopg dpedctd oo xy —
can 20 be carried out according to any known net hod

f r omapheéhbileerdtyrle - 1f, Gr deoarapl-€ sl lpg drsdlmandamate

chl oroformate in the presence of a base such as

1dii Qogm@pprérwloamhn@ traI@—QcHéine( %phqrm@)ethq%% Y

NHZ 0 R (lLl) UOR3 ~~~ 0 ( | b~0~0 ~R 5
O-( CRRjLha Leg= IRy 133+ dPIO@‘aFis ZCMll)Prqyyéq@rh(q%te
2-amino-2-oxoethyl trans-3-[5-{6-hydroxynaphthalen-

1-yl1)-1,3-dioxan-2-yllpropylcarbamate
2-(methylamino}-2-oxocethyl trans-3-[5-(6-hydroxy-

15 naphthalen-1-yl)-1,3-dioxan-2-yl]propylcarbamate
Z2-amino-Z2-oxoethyl trans-3-[5-(7-methoxynaphthalen-
l-y1l)~-1,3-dioxan-2-yl]propylcarbamate
Z2-{methylamino}-2~oxoethyl trans-3-[5-(7-methoxy-
naphthalen-1-yl) -1, 3-dioxan-2-yl]lpropylcarbamate

20 2,2,2-trifluorcethyl trans-3-[(5-{7-methoxynaphthalen-
1-y1)-1,3-dioxan-2-yl]propylcarbamate
phenyl trans-3-[5-(7-methoxynaphthalen-1-yl}-
1,3-dioxan-2-yl]propylcarbamate
phenyl trans-3-[5-(naphthalen-2-yl)-1,3-dicxan-

25 Z-yllpropylcarbamate
2-(methylamino}-2-oxoethyl trans-3-[5-(naphthalen-
2-yv1l)-1,3-dioxan~2-yllpropvlcarbamate

2,2,2-trifluocroethyl trans-3-[5-(naphthalen-2-yl)-



The carbonates of general formula (l111b) can be
prepared in a manner simlar to the carbonates of 5
formula (I111). Another variant (Schenme 4) for
obt ai ni ng the conpounds of general formula (1) in
which Rz represents ' nore partjcularly a group of
general fornmula CHR3CONHR4 consists in reacting a

derivative of general 10 forpula (lla), in which Z
rep}e%éﬁ%gxﬁnﬁgaV6i9FPPﬁé§?F§?@aS -tosyl ate group, or
a chl ori ne, b& m ne_or iading %ony and Rl _and n.are
2s def i ned i nTBENEPRPORBRRUPE (PP, MRV ERTAR™ Can be
oxazol idi nedi one_qf general _structur i i,.C
B her PR PR -gundr B TarTaiinathepY), gTalBrEas oy
t he a b di hedi ivative of general structure
(V|§gévé§%i§“?§ rgggﬁﬁggé hydr oxyl group, the reaction

an be carrie t ac ,Ag L0 Ity

1t sunobu (Synrhesi o TISAT 2 0By e o kRN, )y
thecggti 950 ndi-ehhyhngr adi LaQREORY! gazedcarbexyliat 1),
in the presence of triphenyl phosphi ne. Wen Z

r epi 8SEALEHARCHAOA | NEa r HT HE AEE Ofied OGh N@eRELAL Obr@ula (I),
nmesyl ate or tosylate group, the reaction can be 5
carwied autarbohbheepoesenaeraf @ohaseasuchiIas in which U
1,1, 3, 3-tetranet hyl guani di ne, sodi um hydri de or sodi um
t er teputeginte Bnhadsobeenttsuchras netrshgdoopburea, R is as
acetonitrile or dinethylformam de, at a tenperature of
1Bet debhned andoehergeéf foxmudapdiar uid &f SEREesd| west as
10 The oxazol i di nedi one derivative of general fornula
(VI SOt RE8S 0Bt afhERLPECEREANCONFEr PedolMESE AETHS0Gid DEF-ween
gener al fgggula (1) by am nolysis by nmeans of an am ne

of YeRBfaP fbrmul 2’ RONHz where R9 is as defined in
general formula (I). 15 Sch§n$e4 OlH R3 0 0 /0\
"(CHz)\ 0 (V) ~~(CHZ) ~~~R [°F¥*2°~"0 0 0 R~ R O
(1la)
Q (CH,}
\\r/ 2 F\NHZ . (1)
C U
RJ 0
X e
(IT1) o~ o7 ?

15 The carbonates of general formula (III) can

be prepared according tc any method described in the
literature, for example by reacting an alcohol of
general formula HCR; with phenyl or 4-nitrophenyl
‘
chlorofcrmate, in the presence of a base such as
20 triethylamine or diiscpropylethylamine.

The compounds of general formula (I) for

which R; represents more particularly an optionally

substituted phenyl group (Ar) can be prepared by

reacting an amine of general formula (II), as defined



(M) RgNHz (1) The am nes of general formula (I1) can
be prepared according to the nethods of preparation
described in patent applications EP 0461958, 20 WO
97/ 20836 and WD 98/ 55474, optionally adapted 12
accordi ng to techni ques known tp those skilled in the
art. The conpounds of general formulae (Ila), (llla),
(IY% and (V% and also the ami_nes RONHz, when 5 their
Baves EBaPHt?SM i Shhgrodespathedl a@@era

| abl d b t.he_|
: PRI, ¥52¥sieé‘ar§d3é&z{%§ ”Ezﬁ? Eﬁefﬂﬁé&%ﬁ?ﬂ%ﬁr: or
Sesgr LR LDgg o L E" SeGenarar Fa ?ﬁ&sluc &
For TG 01y e e ¢ B 82BY §9§EEH§?8§ERQZ?§%am a

@Etaaﬁp@£a€59¥|ogreggweeﬁdobbeaﬁgneagnQEf@hxg%@%b@&ature
formula (VI), in which , n are as defined in

gengtalnd5skorayla (1), are novel and are al so part of
the invention. They are of use as synthetic
i nternedi ates for prepari t he conpounds of genera
formula (1). - The follow jjg exﬁnplqgug lustrate the
preparation of some co nttg~0f the' inbention. These
20 exanples are not limting and nerely illustrate the
According to Scheme 2, the compounds of
general formula (I} for which R; represents more
10 particularly a group cof general formula CHR3;CONHR4 can
be prepared by reacting an amine of general
formula (II), as defined above, with carbon dioxide in
the presence of a base such as caesium carbonate and a
phase-transfer agent such as tetra-n-butylammonium
15 icdide, in a solvent such as N,N-dimethylformamide or
N-methylpyrrolidone, and then with a haloacetamide of
general formula (IV) in which V represents a chlorine,
bromine or iodine atom and R; and R; are as defined in

general formula (I).

20 Scheme 2

0 (CH,)
C R
R; 2) .
(II)




i nvention. The m croanal yses, the IR and NVR spectra
and/or the LGMs (liquid chromat ography coupled to
mass spectroscopy) confirmthe structures and the
purities of the conpounds obtained. 25 The nunbers
indicated in brackets in the tigles of the exanples
correspond to those of the 1st colum of the table
herei nafter. ,. 13 Exanple 1 (Conpound No. 61)

2- (Cycl opr opyRaWpRd3nD- dR6EEAGI 3) for obtaining the

iy gg%gégggg@geggg_ggigg;@a{&2- g dhoran g ¥ilent s

N PO ST BB 2R o
' . [ 96.

SToLo0G) LEPELTLULS: | 802, ROLILLELCR! edfofol SRRl
g[!§£h%ég¥h88 éﬁo?gfgbigﬁ okﬁﬁpgnggg é?ﬁgg¥§2356 IS

irred anbi én nperature r _ e Salt
for ppgnl 52 SepaEB] ednapdi Lheyf LhpEakent § goﬁgéghgéhegtom or
under reduced pressure. 20 g of oily product ar
obt ai RedroWgkShp ar g, usedh M ddoiledrodh f4Lation Fh-hhea (1)
followi ng step. 1.2. Ethyl
tr assd [ R] [Fededdrethamaphtdal €thdr Ydpodd. The carbamate
1, 3-di oxan- 2-yl ] propyl ] am no] car bonyl ] oxy] acetate A
soletion of dOngréB3foml:)aofiItyanbus- pbtained is then
(6- met hoxynapht hal en- 1-yl ) -1, 3-di oxan- 2-yl ] propanamni ne
10~ apmiv8rOeqg t89a8campbhndf oét bgheral formula (I), either
[ (phenoxycar bonyl ) oxy] acetate, obtained in step 1.1,
i n Bpoihteet amlbehBsipsbzompentedfagnsewingr of2gpneral
The m xture is allowed to return to anbient
t enpeF At tf eRethe iPn&61LEH &:mafepFafefinedparatedepy .
filtration and the, fi]Jtrate is concentrated under
PF L3l 9% ThE i oh

r edtiRBA pF eS5lr €O TRE RESFALESFS FakeR apifi ph gSneral
9, B SHOTT. DD, 20 VRS, oo USOUP, 22 RIFPS.AS acon,
181 ShLet gy Pavec,sps Lo,008 o L9901 E;PRERES ¥ oo
sol hiron sangdndthed, oyer nsodb B! Phakene bl €k ormuia (1) .
The aminolysis reaction can be carried out in a solvent
such as methanol or a mixture of solvents such as
methanol and tetrahydrofuran. The coupling reaction can
20 be carried out according to any known method from the

literature, for example using iscbutyl chloroformate in

the presence of a base such as diisopropylethylamine.



14 evaporation of the solvent, the residue is purified
by chromat ography on silica gel, eluting with a 20/80
m xture of ethyl acetate and cycl ohexane. Finally, 7 g
of pure product are obtained) in the formb5 of an oi
which crystallizes: Melting pojgt: 74-76C. 1.3.
traps-[[[[3-[5-(6-Met hoxynapht hal en-1-yl)-1,3
di oxan- 2-yl ] propyl ] am no] car bonyl ] oxy] acetic acid 40
m of a 1N aqueous sodi um % d& 10 sol ution are
added, drogyﬁse, to a solution of 4 g (9.27 mol) of
et hyl (CHy) 3y
traps-[[|[3-[/5- (6-met hoXynapht hal en-1-yl ) -1, 3-di oxan-2
-yl]pro ) no] car bonyl ] oxy] acetate, obtained in
step B2, ™ 90 nl of di met hoxyet hane, and the mixture
is stirred at anbi’ent 15 tenperature for 2 h. The
m xture is concentrated under reduced pressure, the
residue is dissolved in a mninmof water, 1IN
hydrochloric acif is Hddedyntil pH_. equal to 4 is
obt ai ned, the aqueous phé s exfractied three tines
wi t h di chl or onet hane, yani h i 020
separated and dryedIdv¥er SoOdi ufsul Bhat g ands
concentration is carried out at reduced pressure. 3 ¢
of acid are obtained. , Melting point: 114-116C 1.4.
2-(Cyclopropylanino)-z-qxoetm¥l traps-3 25
[5-(6-nethoxynaghthalqugiyl)-l,s-dioxan
2-yl]pro Pcﬂr/b %)e\ﬁ Yl @\9. 169 g {44 mol)
chloroformgte in 5 of tetrahydrofuran i st
15 addee wi se, under an irert atnosphere, to a
sol utfion of 0.5 g (1.24%mol) of
trans-[[[[3-[5-(6net hoxynapht hal en-1-yl)-1, 3-di oxan- 2-
yl ] propyl ] am nol] car bon oxyl acet i i i '
Ltep 13 and 5 Lo abi§e5F SocfE RESILY can
N, i | et hyl ami i 0 r n
Coored TAned off M E s LT 08, HRR B Rt

grei A8 .8h M N9 ey tenperature of the reaction medium
bel ow -15C. Stirring is nmaintained at this tenperature

for 1 h, Another variant (Scheme 4) for obtaining the

compounds of general formula (I) in which R; represents
more particularly a grcoup of general formula CHR3;CONHRy
consists in reacting a derivative of general

10 formula (IIa), in which Z represents a hydroxyl,
megylate or tosylate group, or a chlcorine, bromine or
iodine atom, and R; and n are as defined in general
formula (I), with an oxazolidinedione of general
structure (V) in which Ry is as defined in general

15 formula (I), to provide the oxazolidinedione derivative
of general structure (VI). When Z represents a hydroxyl
group, the reaction can be carried out according to the

conditions of Mitsunobu (Synthesis, 1981, 1-28), for



10 then a solution of 0.078 g (1.36 mmol) of
cyclopropylamne in 5 m of tetrahydrofuran is slowy
added, and the stirring is continued at -15C for 1 h,
and then at 20C for 10 h. Concentration is carried out
under reduced pressure, the regjdue is taken up wth
15 ethyl acetate and water, the organic phase is
separated, washed with a sat ur at ed aqueous sodi um

chl 8?‘?"&El§opﬁit t8R aRr&igri ed GverhyddPEmIddiSERFCEY L
concentration i carrleggout under reduced

andaFF@%BFPEin’Y aF@cH}s Fl Pg&&ePFSm bt Ii'réﬁé’lg’r ép[hOSphl”e
F , ,0.258 .
poi AP 362 BT PERRRS CCBEIS) LB pERP 8. F0 O Lohoy = HEom
7 6 .35
gr(gogeé la%ﬁ) 8y%8roa r%%pi h%Hkgg t&%n %%n be
2
I'I)e:ag égd(BUteg} tﬁgsé ée%%e %@) % %@ @%bh E%.75

, 2kt
Eg%ﬁﬁg%%dghggtgghegﬁkﬁgggégdgggetEéd um @y@@@a@ ®x2 sodium

trapsr8-bht6@iaet haxynaphtbaterloy hsl +3+dzoxaroFudsng
ropyl carbamate 20 g (66 mmol ) of traps-3-[5-(6 5

net hexypaphirhakenrldympchy3 fdirawand2- ylalpropararmeure of
64 g (198 mmol ) of caesium carbonate and 73.14 g (198
mobteteteDr 8 anbutkamediivemticogiede tiures gSpalsi e livent .
400 mM of N, N-di met hyl formanm de are introduced into a

19 1Thhr esaAedkddnedingebeersved ieask mersiraded uAtde (VL)
an inert atnosphere. A stream of carbon dioxide js
pas&Bast RPsaghRethé SsEEEENSPETE thEEh BF Jorco® et [ing,

for 2 h. 18.5 Hﬁ 98 mmol ) of chl oroacet ani de i% .
sol GENERAILN oM aof( I, md.aﬁeflﬁ;lms&rs | de2qi%e Yhéy amine

-added dropwi se,. and.th r eam of carbon di s 15

i REaPRERTPor £6 RO Lan G TR 974 i Ls S0l BTEd af

anmbi | ent tgngerat; (Qgernlght The salts are separated

by EFPtrati 6, thé fitrate is concentrated under

1'sr educed pressure, the resi dug.fs Haken up with ethyl
acetate and water, and the organic phase is separated

20 and washed with a 0. 1N aqueous hydrochloric acid
solution, then a saturated adbeous sodi um hydrogen
carbonate solution and a sgf aqueous sodi um

chl oride solution. The org4?_p phase is dried over a

sodi um sul phate and the fi dte is concentrated unde

25 reducef~préssiure, the resﬂ@ue IS puri HTb R,
chr omat ¢gr aphy on filica gel, eluting w 95/ 5 é&“

m xt uy 8t hyl acetate and nethanol g: %e sol i ©
obtalned is reaizystallized from et hyl acetate. 19

6.5 g of pure product are obtained. Melting poi{Ht!
148-150C. 1H NWVR (DMSO) b (ppm) 8.15 (d, 1H); 1.75

(d, 1H); 7.4 R, NH,

:
(I}
The amines of general formula (II) can be
prepared according to the methods of preparation
described in patent applications EP 0461958,

20 WO 97/20836 and WO 98/55474, optionally adapted




(dd, 1H); 7.35 (d, 1H); 7.25 (m 4H); 7.15 (broad m 5
1H); 4.75 (t, 1H); 4.35 (s, 2H); 4.25 (dd, 2H); 3.95
(dd, 2H); 3.90 (s+m 4H); 3.05 (m 2H); 1.60 (m 4H)
Exanpl e 3 (Conpound No. 3) 2-(Methyl anmi no) - 2- oxoet hyl
traps- 2- (5- phenyl 1,3-dioxan-21yl)ethylcarbanate 10
3.1. Ethyl traps-[[((2-(5-phenyl-1, 3-di oxan

_y%%gégélggr%go CgL%gEﬁ%% ﬁé %%e%%te ;E%oﬁ 1q%ed in the

trags 2- (5-phenyl -1, 3-di oxan 2-yl)ethanam ne and 1.1 ¢
1) of ethyl 15 [(phenoxycarbonyl)oxy]acetate

0740 o eSLEL LsnBBlained, LLhe T oruel an iy

3.2. 2-(Methylarm no oxoe
1, 34 I b I f
(diexan- %EgB)EBEy<9?f gH?;%ﬂgﬁ Fg%r%& ge%“?aﬁﬂo when

solutlon of yl'ani n rof uranj’ are

QddﬁﬁelgrﬁQﬁhéﬁ o%ogéeEQEHEh%ﬁ ok QoEOdQsQ%l%e@UD%keOf
ethyl traps-[[] phenyl - 1, 3- di oxan- 2;

yl) ebhAnklankne CQ&BQm&bh@xﬁkaﬁébékﬁbe@bhﬁlﬂ%@ nter@Rure,
3.1, in 9 nmM of nethanol, and the m xture is stirred

at apbeest 85ntﬁﬁppﬁapukédfabc&idﬂngcﬁﬁcm@th@HGomhu&h are
carried out at reduced pressure, and the residue is
purdésedibgdchhematogpaphizioh srrki &aogel toeltbubiseg switlied
a 90/10 m xture of dichl oronethane and nethanol. The
oi |in tBeobtrhined is triturated in diisopropyl ether
and 0.450 g of pure product is obtained. I\/15=It|n?ha .
160|nt 89C. 'EPNNRomPQBGgﬁ)Oé QﬁﬁﬁFai oryuje (A ) BHRER
7.15 (dd,
whgch Ry, R3; and n are as defined in general formula (I)
and Rs represents a hydrogen atom or a methyl or ethyl
group, and the compounds cof general formula (VI), in
which Ry, R; and n are as defined in general
15 formula (I), are novel and are also part of the
invention. They are of use as synthetic intermediates
for preparing the compounds of general formula (I).
The following examples illustrate the
preparation of scme compounds of the inventicn. These
20 examples are not limiting and merely illustrate the
invention. The micrcanalyses, the IR and NMR spectra
and/or the LC-MS {(ligquid chromatography coupled to mass
spectroscopy) confirm the structures and the purities
of the compounds obtained.
25 The numbers indicated in brackets in the titles of the

examples correspond to those of the lst column of the

table hereinafter.



5 2H); 6.15 (broad m 1H): 5.95 (broad m 1H); 4.75
(t, 1H); 4.60 (s, 2H); 4.20 (dd, 2H); 3.80 (dd, 2H)
3.40 (m 2H); 3.20 (m 1H); 2.85 (d, 3H); 1.90 (m

2H). Exanple 4 (Conpound No. 63)

1H | m dazol - 2-yl net hyl trans-33R5-(6-nmet hoxynapht hal en
10 1-y1)-1, 3-di oxan- 2-yl | propyl carbamate 4.1. Phenyl

hyl - da hyl b
Theé%'zﬁgi&iﬁ% T Zﬁaszdéﬂmeﬁ ‘B Exanpl e
T Pl %gfiﬁﬁﬁﬁuﬁ& b 8uget e R ey (Sgetnony-
903: 1 28
chi 8?8?%?%2?5 15985 %ﬁ?& 3 ae’e% .Yr%e%?rbva%“ s

~used un I
(2-$f%ghgggpneth§PQnBQ? gli:?zoo\{\yl-l %X§§%§fﬁél%irans 20

8- [ 5- (6-net homn@ph\tlhil%@ 5 fimb13, 3edighedy1 chloroformate
2-yl ] propyl carbamate The procedure is carried out as
desa&éga[dgé?émaapb@sé ,2atFaami2n® ¢efPed@turR koofa
traps-3-[5-

nmet bexynapht bdl en- §- y9)- 1,53 micQ¥ aR-£2-eytlhlydr elamalate and
and 25 3.8 g (8.28 mmvol ) of phenyl

(1- €Fi pheryPiethyiolM odi dazelth2-lykimet Hyl E&r bdnatfe toluene
obtained in step 4.1, 3.2 g of a solid are obtained,

i n apdr pheusiksrre 1s19t4r3edl ALl mdd Aol Zepneatapre for
trans- 3- - met hoxy

1Hapﬁtﬁal&ﬁelﬁ9ﬂf fogmﬁﬁoiﬁnB?P@Fﬁﬁﬁ@p@m@aﬁ@gwgﬂétrate is

concentrated under reduced pressure.

20 g of oily product are obtained, which are used
without modification in the following step.
1.2. Ethyl trans-[[[[3-[5-{6-methoxynaphthalen-1-y1l)~
15 1, 3-dioxan-2-vllpropyilaminc]carbonyl]oxy]acetate
A solution of 10 g (33 mmol) of trans-3-[5-
(6-methoxynaphthalen-1-yl)-1,3=-dicxan-2-yl]propanamine
and 8.9 g (32.8 mmol) of ethyl [ (phenoxycarbonyl)oxy]-
acetate, cobtained in step 1.1, in 500 ml of toluene, is
20 heated at 50°C for 12 h. The mixture is allowed to
return to ambient temperature, the insoluble material
is separated by filtration and the filtrate is
concentrated under reduced pressure. The residue is
taken up with dichloromethane and water, the aqueous
25 phase is separated and extracted three times with
dichloromethane, and the pooled organic phases are
washed with a saturated agueous scdium chloride

scolution and dried over sodium sulphate. After



A solution of 0.6 m (2.83 mmol) of trifluoroacetic
acid in 2 m of dichloronethane is 5 added, dropw se,
at anbient tenperature, to a solution of 1.9 g (2.83
mol ) of (1-triphenyl nethyl-1Hi m dazol 2-yl) net hyl
traps- 3-[ 5- (6- met hoxynapht hal en41-yl) 1, 3-di oxan-2-y1]p
ropyl carbamate, obtained in step 9.2, in 150 m of
dichlorone%gane and the mxture is 10 stirred at .

anbEERAPOLBR3EPaLEr ERfors oty SRt e MESHAYSh 1S R fiss by
t .e._ th i i s .tak
R A e SR R L R
hydﬁ99€95835?°%%§§15%E%Eb%%'a%%fc%k%%ﬂé%a%@ﬂse i s
,  W\Wa e W t at e

separate sl h~a sat ur agueous ‘sodi um 15
chi Qahgm?gﬂ gt goafag@_r@r Led Qwer a%d'oga@a%%e%ati% the form
concentrafion i's carried out under reduced pressure,

andothenresidugics P¥hikigd ;hyschr omat ography on
silica ~gel, eluting with a 98/2/0.2 m xture of
di chkorongt panar :nethanet cand aqueous ammoni a. 20
After recrystallization fromethyl acetate, 0.820 g of
pur &.pr oduansi-$ [li[Bal[EBy (ebtaithestyniehthag epeilrtyl) -1, 3-
130-132C. , 1H NWVR (CDC13) 8 (ppm 10.0 (broad m
1H); 8.16ipdaniByyl7pr86pfd,) abine) 2a3bohdd,] okk)acktds acid
(d, 1H); 7.15 25 &Ed, 1H); 7.05 (dd, 1H); 7.00 (s,
2H); 5.15 (m+40 Bl of2270N( egueHps 4080 yrmhyZigoxide
3.95-3.90 (m 6H); 3.30 (m 2H); 1.85 (m_ 4H). 20
1ExafplB 5CPCBABoAAESRD. JX6PY2SAM /- 2- SRdetHPn of 4 g
trans- 3:[ 5- (4- chl_or opapht hal en
1-yR§:§73mﬁé$kaﬁfZ?§§?Er5§§P§éﬁﬁé&éfé55ﬁffmethoxy"
trans-3:[5-(4-Chl oronapht,hal en- 1-yl )-1, 3-di.oxan
o P REBRSBAROI 0! 75 A SL 26 Rror Y 0P EeP A AR ard ur an
and ; on r d.aq S :
hde%gﬁﬁgg%igxghaggtgtg, 88@51%%8 i g%%% 1.2, in 40 ml of
dimethoxyethane, and the mixture is stirred at ambient
15 temperature for 2 h. The mixture is concentrated under
reduced pressure, the residue is dissolved in a minimum
of water, 1IN hydrochloric acid is added until a pH
equal to 4 is obtained, the aqueous phase is extracted
three times with dichloromethane, the organic phase is
20 separated and dried over sodium sulphate, and
concentration is carried out at reduced pressure.
3 g of acid are obtained. ,
Melting point: 114-116°C.
1.4. 2-{Cyclopropylamino)-2-oxoethyl trans-3-
25 [5—{6-methoxynaphthalen-1-yl)-1,3-dioxan-
2-yllpropylcarbamate

A solution of 0.169 g (1.24 mmol) of

isobutylchloroformate in 5 ml of tetrahydrofuran is



acid solution (370) are added to a solution of |.18 g
(5 mol ) of

2- (4-chl oronapht hal en-1-yl )-1, 3-propanediol 10 in 10
m of dioxane. The m xture is allowed to react

overni ght at anbient tenperaturng and then 5 m of

wat er are added. The m xture is stirred for 5 hours
and is then dilyted in 25 mlL of water and _50 of

di cﬁﬁéﬁé‘nefjﬁé’ﬁ’é‘mﬁﬁe% urig! |J§"~"sretpé’rté‘icé‘§i’}hefliee'r U3 @

settling.out t.he ueogus se s extr h

50 GG Ao o thate LA BRI g i Al s 136~

mash f turat

chl orlqg\gxé’%l é?‘“tmal%élr yi rig | S CBZ?dr |%e # ﬁagirf@gal Lppinel-

sul I S i ﬁgﬂﬁr

redgggg%fgqgf%@?%&%&l$%éggég| ueéﬁgggﬁrﬁi 1.3, and
hr @Mekognanty 700 reidhi)Ca [a} .-el utd ot 30, 2

t%he(r?n%tg/ g% ﬁ:ﬁyxt?l?r Iﬁdolf1 c?/)g'gohepianle ac{%:dgét%y ayZet at e.

Aft ey EACIYS trald 2R ¥ fr=0m ddsieRt ey lagherind: &57

g of product is obtained, in the formof white

crysbtalcg., 25 iVRl bitngrROIgaie X2 el 2RGnteihing the

trans- 3- [ 5- (4- Chl or onapht hal en- 1-yl ) -1, 3-di oxan

2- ylckeppepylt uret hdnesis phenatie A real it drelofw 01258 g

(2.23 mmol ) of nesyl 21 chloride in 2 m of

di chltaroreicharse miag raddedd drtophiise, tamperasoling ifomr of h,

0.530 g (1.72 mol ) of

10 ap$e3- p5-sCAeHiGromdpttt-Halfery 10136 I ldi éan- 2- yI 1-1

-propanol prepared in step 5.1 and of 0.48 m (3.9
m’mIC)Yc 4P oPHLeMRyICanihe M & fnf e ol e BroTdt rfa?neslowly

i TRk

78,0051 o0 e, e s e ke s
{

g? gﬁkkﬁgkgg%égﬁfgﬁg %%#g\miﬂf f%nﬁﬁhﬁggﬁbsaturat with

1@queQys,sadium,chlofy ‘{i%ht%‘%' utd HH NG drs Lardd ed

out Ovér nmgnesi um sul ateé an concent ration Is

car tgle%@r%edun%rsh\é%pwmh t0 ehtaidt O 68 Afs HQdUet

inthe formof a white 15 solid used without

modichil eatiigen sidl uthe ff AdPWGEEtBRkr Saium sulphate,

traps- 3-[ 3-(5-(4-Chl oronapht hal en-1-yl ) -1, 3di oxan- 2-yl

) pr apylcent.r3dxaz dld diareridd-oditonerde i pddiree dfpk H60re,

g (1.71 mol ) of

t r apsi8k [the( 4cchlcorien apsinttyaltenl-11-264 -fir@s dithers -yl | pr

opyl 20 net hanesul phonate, obtained in step 5.2, of

29, 208 g 117..09 .S o off PBeoxrsiud re Dot adi e (J.

Med. Chem, 1991, 34, 1542-1543) and of 0.396 g (3.43
moMelsEng Po3 gt et Heret hyl guani dine in 10 nl  of

26 ainbehher EOCHD § crve B oG kbt @%n oot s 739
§;P¥FQUC§§Staftg% %g¥?} ; gﬁ%ﬁgTﬁgﬁ' ﬁlc sgd gt
‘Q’Zf%fgtoea( aqugiomé %9""3%” 02NG, 18D £5 1’H),-°f4 &0 (t, 1H);
25 4.55 (s, 2H); 4.35 (m, 28); 3.95-3.90 (m, 6H); 3.30 (m,
2H8)Y; 2.75 {m, 1H); 1.75 {(m, 4H); 0.80 {m, 2H); 0.55 {(m,

2H) .



sodi um chl ori de solution. The aqueous phases are
reextracted with 50 m of ethyl acetate. The organic
phases are pool ed, dried over sodium sul phate and
concentrated under reduced pressure. The residue is 5
purified by chromatography on siglica gel, eluting with
a 70/30 and then 60/40 m xture of cycl ohexane and

ethyl acetate, to obtain 0.483 g of product in the
foréfBEEéﬁmﬁiﬂEOQBPPaﬁ Nert fd¢ point: 125-127C. 10

5.4, 2-Am ng-2-oxoet hyl

Cr apsRBE e T SRR SR eRar 3 571t Res e gRARRS AL

opyl car bamate ;0. 470 g _ 0 I f

oAb ePA PR E bR a R RS B REVR R ERIAEE, 3- o oxan- 2

)propyl] 1, 3-oxazal i di-ne- 2, 4- di-0 ntaired 4N step

5.3, is 15 diggo vég%iﬁm }g %F g af%?ﬁaﬁ%dggfuran and
LAn;of,380yeaus ; agapniza 1N grRiRaRel: ne,

érg%gggggyz$hgeh?§%gré ?&gaﬁrgme& to reag{qovernighﬁne

at gabient oheppenat recandibeg theRoewaporaledtas g

drynesS, and recrystallization is carried out froma

m xtupe pho29 bgopeepanalpargldininsepuepybdatdeerin to

obtain 0.388 g of product in the formof white

crystiapsnshkht ing4poi fl: of76r NF8Cmet hiyCEMBEmalviild e= a4@7

1H NV\R (DMSO) 8 (ppm): 8.35 (d, 1H); 8.25 (d, 1H); 7.8

25 tntr38urced. dntd, alk) ]l Th2Befmeckdd rpubB-fotthied flask

4.75 (t, 1H); 4.3 (s, 2H); 4.2 gn1 2H); 4.0-3.9 (m

18H)places pndegHpn EngSt( ptmpEpheres PmstzEpm ofpFarbon

Exanpl e 6 (Conmpound No. 67) _4- Chl or ophenyl , )

traﬁ%oglﬁg-66-E9§p86r55§PH§ph5ﬁﬁ suspension, with vigorous

ht hal en- 1-yl ) - - di -2-yl I .2 ,
Sa?égé%rﬁﬁﬁa)¥8% %;gngh%fﬁgg(é%g%pBBBX)C%Eb%%ﬂE%S%ce %mlde

I | et h ht hal en- 1-yl.) -1, 3-di .
RO FORYFARTa " S added Mt ToWe ho Tt ohe g 4re cher
nbi t [ A . L8
DL SUBEL AL k0 e S Al Hekfld
1g}éﬁFﬁH95£n%E @o@'@'h§9@59p¥h%tg¥HQQH%§ 141 %%n@ﬂﬂuég at

oronet hane. The m xture is stirred at anbi ent

tenHﬁE@EHEeFEREe%QtﬁQ%r%Ve&Qgﬁhwasﬁ%@gsﬁit%a%&kﬁgéﬂﬁrated

with 5 nl of a saturated sodi um bi carbonate sol uti on

Thepphases rakecsepanat &d 1ard tlehe s0rgdiet tizasel ider
filtered through a hydrophobic sintered glass 15

f unpeluctheptiekknate itheCoacatucatiad takder upedudaed ethyl
pressure and the residue is purified by chromatography
on sikteéegehgd ehtibirnganict lthan o820 anipttasce igf separated
' cycl ohexane and ethyl acetate. After washing in 5 m
26f dhisoprebpyl wether, 001¥7@qyeoiisa mdnoehd@inid iasiz0
obtai ned. LC-Ms: M+H = 496 )
solution, then a saturated aqueocus sodium hydrogen
carbonate solution and a saturated agueous sodium
chloride sclution. The organic phase is dried over
sodium sulphate and the filtrate is concentrated under
25 reduced pressure, the residue is purified by
chromatography on silica gel, eluting with a 95/5
mixture of ethyl acetate and methanol, and the solid

obtained is recrystallized from ethyl acetate.



Melting point: 159-162C, 1H NMR (CDC13) s (ppm: 8.10
(d, 1H); 7.65 (d, 1H); 7.45-7.20 (m 4H); 7.20-7.00
(m 4H); 5.30 (broad m 25 1H); 4.75 (t, 1H); 4.3S
(dd, 2H); 4.10-3.80 (m 5H); 3.50-3.25 (m 2H)
1.95-1.70 (m 4H); 1.45-1.20 (g 1H); 0.80-0.65 (m
2H); 0.50-0.30 (m 2H). 24 Exanple 7 (Conpound No.
68) 2.2,2-Trifl uoroethyl ]
traﬁs539[9f(8959cP66§85§lﬁE?h@?&alned-

E?pﬂ%?giﬁﬁﬁéé¥%%%1@?%%53?%?#5;¥LL2{ﬁSﬁLFaEb?EBQSdSa?75

O BB S R P PR Nl BT er el 7
d . | f

NN T obup, (2. 92 T LaPL o720, mne e BrER BEoRTE™

%itiﬁ)F 3. 66 Wﬁn!iﬁ3;i@,§ﬁl(gﬂ.QBRQiQUEBrQHEHh§@$: Ehes

Dmxture i's stirred wi or bi fal "“shaki'ng “and at

ambi gat @ﬁgpeeabgr%siﬁy 1f8yhogrss The pasiNii g0 (m, 4H).
filtered through a cartridge equipped with a sintered

gl agsahynael anempbfsingol s3g¢arried out with 4 nl of
didﬁrﬁﬁgﬁéfﬁane. he filtrate is concentrated under
r edeieed=prigessuiropnd-dkothryoi kyahespdue-phus yabt ai ned
is taken up in 3.5 m of 1,2-dichloroethane. 0.134 ni
(0. ¥83mndxaof 2Ny N dthgdpaopyinetayl am ne and 0. 205 g
0.6 mmuol ) of
18-[5-16-Eyybptopypbentl hdRyhaphhRavénll3yHioxa8-di oxan2
-yI]propilanine are successively_added. This reaction
20 m xt ufeYisehbul banaroboerPepryibonglrsetatter
cooling, washing is carried_out with 20 m of a 1N
sodiunwhydroxiag BeFhPHoRT FHE"BhEsés’atk $&fdrafeq™ 1 9

Ryt bphaBTaLL fF oFeanaT A4 THAREY: ~Tné  REPEPATe i
ConSEDt| BLEdZ8 HOOBLe! SOHORd B BSRILS 08, LG et cue
e i g TR R
0. 046 gi REawhi her 581 FdrhSor an oil.
3.2. 2-(Methylamino)-~2-oxoethyl trans-2-(5-phenyl-
1l,3-dioxan-2-yl)ethylcarbamate
3.3 ml1 (6.7 mmol) of a solution of
20 methylamine (2M in tetrahydrofuran) are added,
dropwise, to a solution of C.70 g (2.1 mmol} of ethyl
trans-[[[[2~ (5-phenyl-1, 3-dioxan~-2-yl)ethyl]amino]-
carbonylloxylacetate, obtained in step 3.1, in 4 ml of
methanol, and the mixture is stirred at ambient
25 temperature for 12 h. Concentration is carried out at
reduced pressure, and the residue is purified by
chromatography on silica gel, eluting with a 920/10

mixture of dichloromethane and methanocl. The oil



25 obtained. LC-Ms: MtH = 468 Melting point: 105-107C
1H NMR. (CDC13) 8 (ppm: 8.15 (d, 1H); 7.65 (d, 1H); 5
7.35 (dd, 1H); 7.25 (m 1H); 7.15 (d, 1H); 7.10 (d,
1H); 5.15 (broad m 1H); 4.75 (t, 1H); 4.50 (g, 2H);
4.30 (dd, 2H); 4.10-3.80 (m b5kl 3.40-3.20 (m 2H)

I 90 1.65 (n1 4FD 1.45-1.20 (m 1H); 0.75-0.60 (m

0.50-0 &E . 10 The fo]low ng table
i I I 8?11'-@&1“89 tlﬁe H%r@%e%t%&%ﬁé?%]t [Ny 4k 0-450 g

properties of so compounds cordlng to the
inv%% PN E P nﬁp n&g’ I% tabl e exhibit the

tra |_at anfi tion on the dioxane ring, with
the&%%ggpt é n% co&%%ﬁ%ds 15 No. 37 and 50, which

exhn he relat \C f 0

€ gh0 (EOTIRE o R 8 i RO TR TR
fsor&mf g MisX 1 Wr%a?if e i, 856% iRt B el 80hSONerss («,
A1l the conpounds in the tabl'e are in the forn1o
basqg) 4.26 Tabl el ;0\¢ Lo Gda), WhyQ-Rez. dd Ydd,0 A (13. 40
No. RlnRzN%SNlp
(O kmphemyl;2GHZOONM, 1 12r) 1792 gghepy,| 3@hizCANMLL 16y, 11283. p
henyl 2CHz CONHCH3894, phenyl 3CHZCONHCH31165. phenyl 2CHz CF
3334%&n806. ghamyhdcHnar3848%3)857. phenyl 2phenyl 328131-
1348. phenyl 3phenyl 342100- 1039. phenyl 22- chl or ophenyl 362
95- 98t 0 rpherpll32-ghirerttaptie myra3is6 B2 9513 eHngdhemyrepldiilalen-
orophenyl362134 13612. phenyl 34-chl or ophenyl 376117-1211
18. pheny 24~ Brddrspicrdylyd4 FEIBVIZADasted®y | 34- f | uor ophe
nyl360106 10915. phenyl 24- net hyl phenyl 342112-11516. phen
yl 34~ tﬁ%leﬁwén;/llg%z}?@@w“ﬁw&ﬁ BT teny| 3581
8. phenylgz gg % hen I37284 8719. phenyl 24- met hoxyphe
nyl 358136 ¥3236 pHemT S A 7ethoxy phenyl 37299- 10121. phen

| 23- fl
ﬁﬁthy}Lkenyrgg§§7p§8§fdﬁﬁ§hjﬁgfqﬁFﬁﬂquﬂ%§ as described in

e L e %Sér%%p%“eés% S NS A 563 ?@oﬁq{}gl?%épthyl-

lfsig%hf%ﬁggy'a@@&%%eﬂc%%%%l3 &ﬁ' UAPhend24- chlqygpheny

(' Chaz-3oeh! an@phenyhs- (Bh|8@r‘aﬁ’(b€1 y|89+$428,14- chl or oDh
enyl 14- chl or ophenyl 146- I4829 chIorophenyIlCHZCF399 1

013@h2viretrbexyplenl. 29 wC lroraphemt |A4% W3 nEdELIOh is
phenyl 29- chl or ophenyl 116-11832. 9- net hoxyphenyl 34- chl or

ophesykl 28mb3diI3 3t tin fheorfallowing step.
met hyl ohenyl 19- chl or ophenyl 116-11934. 3-tri f | uor o-
4.2. {(1-Triphenylmethyl-1H-imidazol~-2-yl)methyl trans-
20 3-[5- (6-methoxynaphthalen-1-yl) -1, 3-dioxan-
2-yl]lpropylcarbamate
The procedure is carried out as described in
Example 1.2. From 2.5 g (8.28 mmel) of trans-3-[5-(6-
methoxynaphthalen-1-yl)-1, 3-dioxan-2-yl]propanamine and
25 3.8 g (8.28 mmol)of phenyl (l-triphenylmethyl-1H-
imidazol—Z—yl)methylcarbonate, obtained in step 4.1,

3.2 g of a solid are obtained, in amorphous form.



nmet hyl phenyl 1CH2CF366- 6735. 3-tri fl uoro-

nmet hyl phenyl 34- chl or ophenyl 93-9636. 3-tri fl uoro-

nmet hyl phenyl 2CHZCONHCH31I| 8- 12037. 3-tri fl uor o-

met hyl phenyl 2CHz CONHCH382- 8438. napht hal en- 1- yl 3CHz CONH
Z1l 2-11439. napht hal en- 1-yi 2CH2 HCH386- 8840. napht hal e
n-1- yI3CHzCONHCH815491 naphtha en-1-y12CHzCF33841| 1- 11
342. napht hal en- 1-y

398@9392k§;ﬁ%bﬁ?ﬁ9ﬂeﬁ IIV?EEH% BERFETEdd 2ol (6—methoxy~

IR e
v oL S ERNEIOTrS O o
EZBE%Eﬁ#en_%_%%ggggggﬁﬁggﬁ igéSéﬁggﬁcﬁﬁgQgﬁéthane is
' SR A0 TRRSGH SIS AT

52. @f”?tbo%}zi489hhﬂ59ph89y|i3§r1§ﬁ@ﬁ?ﬁh@%h?@ 1H¥h%§d%zol—
- met hoxy- 1 CF3142- 144nanht hal en 59. 6- iret hoxy- 2

ZCONHEHBA36n 1, 88n2pAkhal ep- 16yh5§h@xgﬁhbaxha24ncmLg&@ph
enyl 129-1 31napht hal en- 1-yl 56. 6- met hoxy- 2CHZCF393- 95nap

ht ha) erdloybbh72 6y iephopyi 3LHBERRAHEH3388-138Aapht Baken4 . 2,
1-y158. 6- net hoxy- 3CHZCONHCHZCH3170- 172napht hal en-1-yl 5

9. 62 met hoxyl 3CH CH3Y CehkICEBhEdnaphhiakbn- biyk6@e6imet h
oxy- 3CHZCONHCHZ- pyr i di n- 152napht hal en- 1-yl 4-yl 61. 6- net
LRox§t BCFRCONE el ont 76anpharhalen- foyl pRopyl 62n6emtrhgion
xy- 3CHZCF311l1napht hal en- 1-yl 63. 6- met hoxy- 3CHz- i m dazo

- 2- y#1@@r139ﬁa9H¥hanéﬁrlryﬁeaeé REER6XRYE3CHREDERSILANGa 1
zol - 175- 176na£hthalen 1- | 65. 6- met hoxy- 3phenyl 128n
aphthaFenIR \} 35 %lepépBBW%HV)PH@cﬁ&écﬁur@%vrfégﬁletaﬁlaﬁws

N AR R oagn “Carbenate) saLBEiPre ASER) GFGpfafyPig=e
Ségﬁﬁég%ﬁgﬁg?ﬁ%ﬁiﬁa R N S T T
L CoPaErPrag o20g01 08! £R XLl g&?%c%ﬁﬁ%ﬁécgﬁg§%§%agﬁi

hal@@néeﬂ£2§t20ﬂeiQoé¥r§gggcgh%zﬁﬁge%5§QQQBE83$§Es%u¥E
73. 7- met hoxy- 3CH2CONHCH3144- 146napht hal en- 1-yl

hOX&n§CH&§F§é§§8§e9§Baﬁﬂkb§h88 ByYERBodaiBLERaXY v3BREBY 1ica
| 422151- 153napht hal en- 1-yl 76. napht hal en- 2-yl 3phenyl 392

130g4 B1741 aphi hal €0- 2- y8 BCHZCENINCKIB L 44- $46178. napht ha

| en- 2-y13CHZCF3398130- 132 The conpounds of the

I nvénthbortravehbeen tbehsubj eehdobgpbanpaanmogiea

tests to determine their inhibitory effect on the
2enzifec FRIAEF ( Foal yidet doAnfdomHytngl aseprabeThe.820 g of

inhibitory activity was denonstrated in a

radPeenzZyhediet assalyihatey eRtabAsdring the product of

hydr o] ysi s (ethanolan1ne 1- Skﬂ) of anandam de

[ et'Berhol 2% el at 3H) 15 -FAAHC(Li fe Sciences (1995), 56,

199%5%885 a&%xﬁgyrgalpg& Ph%rga%gkg % and Experlq%nted
1H); 7.65 (d, iH); 7.35 (dd, 1H):; 7.25 (d, 1H); 7.15
25 (dd, 1E); 7.05 (dd, 1H)}; 7.00 (s, 2H); 5.15 (m+s, 3H);
4.70 (t, 1H); 4.30 {(m, 2H); 3.95-3.90 (m, 6H); 3.30 (m,

2H); 1.85 {m, 4H}.



30 Therapeutics (1997), 283, 729-739). Thus, nouse
brains (mnus the cerebellun) are renpved and stored
at -80C. Menbrane honpbgenates are prepared

ext enpor aneousl y by honopgeni zation of the tissues with
a Polytron in a 5 10 nM Tris-Hgh buffer (pH 8.0)

contai ning 150 mM NaCl and 1 nM EDTA. The enzyne
reactlon i s th n carried out jn 70 ul of buffer
conEZPRRAG BorBPSN G b Ffi’n wi t hout fatty acids (1

conggép‘gg?oﬁgg%pﬁgqingﬁ%%ﬁSé% [et@%ﬁ%ﬁ%ﬁﬁ9ﬂ§gﬂfhﬁ%ﬁ%_
P S U L T 20,00

f
SR R i P
enzynme reachihan b§o§%9%ged by adding |40 ul 15 of

chl or of or nethanol (2:1). The mxture is stirred for

10 m nutes ang tfemicentyr inkéaed Jrory 15 diinyd-esedtar3 and
500 g. An aliquot (30 ul) of the aqueous phase

' comhanniong st ke etthaneloa@ene datedHaduecasumnetkdihloric
liquid scintillation. 20 Under these conditions, the
nosticact iseé utdampouds ofa richeddaventd en sexthithidn |G5Q .18 g
val ues (concentration which inhibits by 50%the
cont{PolimeAzymé dct(idvichyl ogfo Rl adferbdt-wdem 10. D05 crdhediol
1 uM It therefore appears that the conpounds 25
taccérdilig o Oofh &l liopaenst-i dMehavia tarr s rils ml{léwedadftq LT

on the FAAH enzyne. The in vivo activity of th

conpEGRad 9B lalrre SR 5&%%%&%% Ghery 5( &t Glopwater

anag%gsa%ded. %he mixture is stirred for 5 hours and is
then diluted in 25 ml of water and 50 ml of
dichloromethane. The mixture is separated after

15 settling out and the aqueous phase is extracted with
50 ml of dichioromethane. The organic phases are washed
with 25 ml of a saturated agqueous sodium chloride
solution, drying is carried out over sodium sulphate
and concentration is carried out under reduced

20 pressure. The residue is purified by chromatography on
silica gel, eluting with a 70/30 and then 60/40 mixture
of cyclohexane and ethyl acetate. After
recrystallization from diisopropyl ether, 0.557 g of
product is obtained, in the form of white crystals.

25 Melting point: 127-12%°C.
5.2. trans-3-{5-(4-Chloronaphthalen-1-v1)-1,3~-dioxan-

2-yl]lpropyl methanesulphonate

A solution of 0.256 g (2.23 mmol) of mesyl



Thus, intraperitoneal (i.p.) admnistration of PBQ
(phenyl benzoqui none, 2 ng/ kg in a solution of D.90
NaCl containing So of ethanol) to male OF1 mice

wei ghing 25 to 30 g causes abdom nal pulls, on average
30 twists or 5 contractions dugping the 5 to 15 m nute
period after injection. The conpounds tested are

adm pni stered.orally or. i, in suspension in Tween 80 .
ot EPE0TI96 iPnatBY, SE0TiFRIPEETEENRSE AfnarEedses R ise,
adnmjinistration of PBQ der ,these conditions, th

kB Bt EEnR kAl 57018 (e TRnpERls of b adacs hy (S0 (4-
to f s,ind t he .PBQ_ W Lhi
e I et e

en i st n hysisCs <0 kpL.4s, 0 0
10$¥Q§R§g%§?%ﬁyégggtﬁéfhéépoﬁgs?ék?ghgf(g%ﬁgggﬁg&é b
gef&¥§é£M§§aﬁﬁné”&ﬁe§_ﬁmdond@%hﬁB%o%Etﬁ%&%O%%oﬁ%btXo 0°c
aci ds such as N arachi donoyl et hanol am ne (anandam de),

N- pahattoyhet hapel agiBephiirel egyketbanelianm Rexture is

ol eam de or 2-arachi donoyl gl ycerol. These derivatives
exegtiseed0avanfousophar ABQRl. OgBCcall 3¢t iitkireanby 50 ml of
interacting, inter alia, with cannabinoid and
vanditbidromreeptnesaréheddedpolthdsmaktihe isverpaeated off
bl ack this degradation pathway and increase the tissue
| eveftef shetéimpdogenens shbstaneevs Fhegpecas betuseded
in this respect 25 in_the prevention and treatnment of
lanywphbhef ol caf €drblerenctharki-chhengsgansgsphases are
cannabj ngi ds and/or _any ot her substrate netabolized by
theW@%@$Peﬂi§He2§r@liH%oPvéé?uraﬁngﬁguPSPPoﬁPﬁ@um

di _and_condi ti f e, |
et DRBUE pa R APpaREPELEar SaG et £8P BHFoRVETpARgResiun
f th : R i ne, . t hi !

et SaPRG 5 P neobdBEer b ERR IR cRe AR, pus VPG yAguum

W th, dLapet gsq geu GOQrg§EEBBEPiRa&ﬁ83§§?§:g%eg Whiifle

i nflammatory di seases: rrti s,

19ftgéiiﬁ$uséét§9€ﬁgﬁEi&baifﬁegﬁgxhiEhsth%°¥bilowing step.
vasculitis, Crohn's 10 di sease, irritable bowel

syngrone: ragyt e-pr_ghronienperbRAghahapahny -¢izziness,
vom ting, nausea, in particular subsequent to

chenot hegapyaneat yDypdopoldensi-bRapaltiedkar , anghexea
and cachexi a
A mixture of 0.660 g (1.71 mmol) of trans-
3-[5-{4-chloronaphthalen-1-yl}-1, 3-dioxan-2~-yl]propyl
20 methanesulphonate, obtained in step 5.2, of 0.208 g
(2.05 mmol) of 1,3-oxazoclidine-2,4-dicone (J. Med.
Chem., 1991, 34, 1542-1543) and of 0.3%96 g (3.43 mmol)
of 1,1,3,3-tetramethylguanidine in 10 ml of
tetrahydreofuran is refluxed overnight under an inert
25 atmosphere. The residue is taken up in 100 ml of ethyl
acetate and 25 ml of water. Separation is carried out

after settling out. The organic phase is washed with

25 ml of water and then 25 ml of a saturated agquecus



15 of various natures; neurol ogical and psychiatric
pat hol ogi cal conditions: shaking, dyskinesia,
dystonia, spasticity, obsessive- 'conpul sive

behavi our, Tourette's syndronme, all forns of
depression and of anxiety of apy nature and cause,
nood 20 di sorders, psychoses; acute or chronic

neur odegener ati ve di seases: Parkinson's di sease,
Alzﬁ@PﬁgP § éP§é§§eS°§€ﬁFP§ dgﬁﬁnﬁﬂgeoﬂﬁnﬂq%ﬁﬁﬁw%¥e re-
chore si.ons h_cere raI em a and
o CREEFARERE KA Cneluliary 35 oG et g ZPE?y Crgedus
di s I |ncI sl p r.di ova cul

di 839588 7 §999%sra§ RAn PR st g3 e e

arrEXBBEh§§atéBtSBhg LELAskE pReant, Al tagk ik 1HhAC i s

i schem as; renal em a; cancers: Beni i gn sKi

BunEHE§leépbk|8H§§mQ@g Qgghg 2ot WIBYLS, g%qos%q5%lng with

tunours, braih tunours g i obl ast onas,

medul Foeppt hehi eABs. 66?@@'h@&&@%@oggscyQQ@h@&b%%t%m@ﬁethyl
tunmours of enbryonic origin, astrocytonas,

ast rebtastomes, cependyonass el bgogendnedl Yomhe Foxuss a
tunour, neuroepithelioms, 10 epi physeal tunour,

ependynebkadtdmas, mal i gnant neni ngi onas,

sarcomat osi s, nalignant nel anomas, schwannonas);

di s¥edieisgopotihe:i midite 18yiStlem i n particul ar

aut oi nmune di seases: psoriasis, |upus erythenatosus,

195 al§ea§e§méﬂ0rﬁ50§@ﬁﬁé&ﬂl¢éaﬂﬁs§ué5or4c@mﬂ@g@@aphthalen—

di seases ﬁogren syndr one, _ankyl osi n
spondy| att HEY £ its 2 -gharePers ﬂlgﬁéeyéﬁéﬁ Wéﬁﬁhrutus

h di h
mil £1pl & scl oPod2, SampotPofRE )| ATerdr ae ence &

| { t.20 t ff t
he® p?agﬁesiyﬁgégh%ﬁel X et agp§§§sggai?§%@g, iﬁe' 2?
del gayed QXB?E%SQ% V't&ae%"e gkglkﬁd”hh'gf%% Sidy

conj URcEi Vi confAct “der mat ar asi

1gr ?%gégib@h Hfgcg'ﬁﬂso§'§§%§§% d%é ﬁ&@ﬁ g%nhnguhb% a TN

anmmat ory I seases, In partl C i seases of
J0'Bb§ut§65hbfth%ueBﬂ%UEﬁh@h@aaﬁhhhb%h%nol are added. The

osteoarthritis, spondylitis, gout, vasculitis, Crohn's

34 mixture is allowed to react overnight at ambient
temperature and is then evaporated to dryness, and
recrystallization is carried out from a mixture of

20 isopropanol and diisopropyl ether, to obtain 0.388 g of
product in the form of white crystals.
Melting point: 176-178°C. ,
LC-MS: M+H = 407
'H NMR (DMSO) & (ppm): 8.35 (d, 1H); 8.25 (d, 1H); 7.8

25 (m, 3HE); 7.4 (4, 1H); 7.25 (m, 2H); 7.15 (s, 1H); 4.75
(t, 1B); 4.3 (s, 2H); 4.2 (m, 2H}; 4.0-3.9 f{(m, 3E):

3.0 (t, 2H); 1.65 (m, 2H); 1.6 (m, 2H).



di sease, irritable bowel syndrome; osteoporosis;
ocul ar conditions: ocul ar hypertension, glaucong,
pul monary conditions: diseases of the respiratory 5
tracts, bronchospasns, coughing, asthma, chronic
bronchitis, chronic obstructiopzof the respiratory
tracts, enphysema; gastrointestinal diseases:
irritabl e bowel syndrone, intestinal inflammtory

di sBraspde 8 dePEPoyngr NRoe&7)10 gast r ooesophagea
reflux: . urinary incontingn d bl adder ipfl ammation.
The *6B BFOPREME bbb AR aLao! AT RYC OOT PR TRV ERT T ¥,
for_pr rin i cipal,.product intended to, prevent
o PRREPRe LTS TE e Pori b Bat RoiodPEgr TignEoBhELe
condi tions, i i ntegral rt,of -t i nvent.i-on.- A
subj ect of thé'?ﬁéeﬁtﬁgﬁ%Ps%gpéa ﬁgdﬁgﬁﬁ% BpHgdBé%s
whi g1 CORPELSS AL HE QrAuka ) (h) 3-0fi Farsal t,
or epse gpé§gr§?g o%gggEgFg%%%, wh#%ﬁ g7 orenen
phapogeedt-begh byiaecept abbed, ofi nt BRaAAMRERY s 2Qd at
forng?a?%I)E§Theée nmedi ci nal pﬁgducfs find tﬁéﬁr usea
in thBrapeutemperkBupalt keubakolntlibe prreventicomiand
treatment of the abovenenti oned pat hol ogi ca

condit 7énsmoA¢cortdidrghtorapbkhen ¢hlicrs faspeeies antdhe
25 present invention concerns pharnaceutica

conpeg8lbi vas (¢edt mnpiingofad detive opriopgilpitéy lamineasn
one conpound according to the invention. These
lghabnatenfi darhéonposichieons dbat ailmtaycefifestiiveedosd
of a conpound 35 accordin% to the invention, or a
sal fPyENYE RyBPgratuse &°3olfatievrehi dherswashing is
phar maceut.i cal

, tabl e, of i d d d,
prar et call v, BECEPLADLS, (oL 20l S.CORUId S0, oo
SECLBLRL Sy SoPRL XL 5 e phasen: dopendg o
dni i i Qr [ f h i pi.ent
aSEELSL. 4! STCBsLEet LLOM LI MU BIE! BifLS ey oraos

lBhafﬂﬁﬁ@Hti§ﬁE ¢Q QEE i9g308 c%R%gﬁger%%%%E reduced

I nvention for oral, Ilngua , Subcut aneous,

i ntpapyseyukapngi RhEayeBoHse 5aPkeak r1k@CBL, chromatography
i ntrathecal, intranasal, transdermal, pul fonary,

ocubar soIikgchah , adm:Bi syl akic@nant B /20t Y& tReNeipl e
of forrmula (I) above, or its optional salt, solvate or
hydeateoheaanbeahld adaini ateradel nag@tshrngbendosein 5 ml of
adm nistration form as a mxture with conventiona
phadmaceptopgl exbepieftd /6t g afi aakwdhiaerdsbd ikundans,
for preventing or treating the abovenentioned
2di sopdeiBedr di seases.

LC-MS: M+H = 496

Melting point: 159-162°C ,

"H NMR (CDCl;) & (ppm): 8.10 (d, 1H); 7.65 (d, 1H);

7.45-7.20 {(m, 4H); 7.20-7.00 {(m, 4H); 5.30 (broad m,
25 1H)Y; 4.75 (t, 1H); 4.35 (dd, 2H); 4.10-3.80 {(m, 5H}:;

3.50-3.25 (m, 2H):; 1.95-1.70 {m, 4H); 1.45-1.20 (m,

1K); 0.80-0.65 {(m, 2H); 0.50-0.30 (m, Z2H).



Sui tabl e singl e-dose admi nistration forns 20 conpri se
oral forns such as tablets, soft or hard gelatin
capsul es, powders, granules, chewi ng guns and ora
solutions or suspensions, fords for sublingual,
buccal, intratracheal, intraocylsar and intranasa

adm nistration and for adm nistration by inhal ation,

25 forns .for, supbcut aneouys, intranmuscul ar, intravenous

or %ﬁﬁﬂ@&ﬁe@a” Q&Bqﬁgﬂ:ﬁ%i(ﬁ%)and forns for rectal or
vagi,nal ~adm.ni.stration.. For topjcal application .the _
orBo A A AT B I AT et o e Ay i Enoxy
36 cr. ~~al ntnent.s .or, | otiaons., | e a

Si nglagﬁgggéggd%n?il t rlét3i 63% O]‘X %&mzf ?ri ] cl Sn{)locun aete_
according to e snkantion i frbahl ek bobM,CAR, GOMBELSEhanc1
the follow ng 5 conponents: conpound accbrding to the

isnvert zeReal. G ¥ WwTRRNIAHE] a%Z%ﬁEiéﬁlf%ﬁﬂﬁéyature, to a
croscaranel lose 6.0 ng corn starch 15.0 nmg 10

hydeaxyphepyhmeithyl.celsl 4 age ¢2. dmdly BgNesiiWPophenyl

stearate 3.0 ng Said single-dose fornms contain a dose

SO0 adlbeodblrawtdaialnd admiss st r@t.icen nedo10. @lf to 20 ny

of active principle per kg of body weight, depending

on th&-d5ipbaropyéamicale thyrlmo 1zene ary (s -arlA,c H%rDVa,

cases in which higher or |ower doses are suitable;

suclhidases al-$6 palodriglt ant He 1i miemti eiichAcommditiginteo The

usual practice, the

10 mixture is stirred with orbital shaking and at ambient
temperature for 16 hours. The resin is filtered through
a cartridge egquipped with a sintered glass funnel and
rinsing is carried out with 4 ml of dichloromethane.
The filtrate is concentrated under reduced pressure and

15 the oily residue thus obtained is taken up in 3.5 ml of
1,2-dichloroethane. 0.134 ml (0.78 mmol) of
N,N-diisopropylethylamine and 0.205 g (0.6 mmol) of
3-15-({6-cyclopropylmethoxynaphthalen-1-yi)-1,3-dioxan-
2-yl]propylamine are successively added. This reaction

20 mixture is heated at 60°C for 16 hours. After cooling,
washing is carried out with 20 ml of a 1N sodium
hydroxide solution. The phases are separated and the
crganic phase is filtered through a hydrophobic
sintered glass funnel. The filtrate is concentrated

25 under reduced pressure and the residue is purified by
chromatography on silica gel, eluting with an 80/20

mixture of cyclohexane and ethyl acetate. After washing

in 5 ml of diisopropyl ether, 0.076 g of white solid is




appropriate dose for each patient is determ ned by the

20 physi ci an, dependi ng on the nethod of

adm ni stration, and the wei ght and response of said

patient. According to another of its aspects, the

I nvention also concerns a nethed for treating the

pat hol ogi cal conditions indicated above, which

conpglses 25 admi nistering an effective dose of a

ordlng to the invention, of one of its

pha uti 5# ptable salts, or of a solvate or

hy rat sal conpound w0 2004/ 020430 37

PCT&E q%%%g%%%&pcg?@ Conpound corresponding to

fornmila ITNOHORL (I) in
whi ¢f ﬁwﬁg &gse S r@hﬁqul§r apﬂghalfngé 84 OUpy,y

opt i ona ?tute w'th one o more ‘hal ogen at ons

¢r hydrsoxya, qyanos Bistre, (®h-Calkyla, 1m); 7.10 (d,
(C1- C3)aﬁkoxy,¥?r|fluoraﬁ%thgﬁ, trlflu%ronethoxy, (

benzyl oxy,. 16C3HERLEY &, 0aliy: -4Q7 r(t, 1H); 4.50 (g, 2H);
(C3-C6)cyc|oa|kyI(Cl-C~)aIkoxy 10 groups; RZ

repuesent(gsidei timer; & .groewn sof @eneml; fordod® 20 (m, 2H):
CHR3CONHR9 in which R3 represents a hydrogen atomor a
nmet Ry 2Cgilo@d amd R9)rrepr.dserit.Ca (m,dridhen Gatidmrela (m,
(C1-C3)al kyl, 15 (C3-C;)cycl oal kyl or

( py EHdi: n045P-Pr8thyI2Hgr-oup, or a 2,2, 2-tri fl uoroet hyl
roup, or an (i m dazol - 2- yl)nethyl oup, or a

1lbenzi ni dazol -TPey TPk opiin ay rtedd. %als;ﬂ@ﬁﬁ s grisyphemical

optionally substituted wth one or 20 nore hal ogen

at oS T é}&ﬁo angh {he P(’@fjé?)lalﬂﬁﬂper(tefsc%falﬁ%%?y

trifluoroneth or_trifl uoromethox roup n

FepFEUBRESas AGROSE Pngiy §%|’9r Ve P Heorthgncs Lo

of %hga%%bl%fe§%l% It%%p %@ \¥efét1ve configuration on
the dicxane ring, with the exception of compounds

15 No. 37 and 50, which exhibit the cis relative
configuration, and compounds No. 6, 9%, 11, 13, 18, 20,
21 and 43, which are in the form of a mixture of the

cis and trans stereoisomers. All the compounds in the

takble are in the form of bases.



38 acid,

of a hydrate or of a sol vate.
formula (I) according to Claiml1l,
that Rl represents a naphthal enyl

characteri ze
group option

din
ally

substituted with one or 5 nore hal ogen atons or

hydr oxyl ,
trifluoronethyl

fB)

a
or

according to d alml
represents either a gr

base

cyano, nitro,

cycloalkyl or

10 of a sol vate.

CHR3CONHRO i n which

ha
up Q

(C1- C3»al kyl,
trifluoronethoxy, benzyl oxy,

cycloalkyI(Cl C3) al koxy groups,
of an addltlon sal t mnth an aC|

oyngHyf ~f or
ra{terl z?ea NA tha(mFé

gener al Hf ormul a

(Cl- C3) al koxy,

2. Conpound of

in the form of
of a hydrate

sents a hydrogen atom and
15 R9 represents a Rydrogen atidm or a (Cl-C3)al kyl or

(pyridin-4-ylymethyl group, or a 2 2 2-trifluoroethyl

gr pup, |®, a phenyl group |optjignal |y substi tut edq-mtﬁu_p.

ong or |nore hal ogen atons| orf cyano, nitro, o

(CL—GC3)alkyl 20 (C1-C3) al kd thylor | £€)

tr{fl ugrowaibhoxy groups, [in uhgcémugn of a base,-of an72-174

ol St 4 H A omound_of oL A P doordi-ng oL

1, aharambeyﬂzed i n that n2renﬁ€®mmﬂs 2 or 3, iih 25|89

the4f8rg%%£ a base oiA?p ?dqhﬁt8ﬁ£§ﬁLF with an ac:§n16

of a—hydrate—or a—sotva l — B Cspotnt—of—fof-mu

(1 Sacqahgnmd to any CH,CE3 334 77-80
6. vhenyl 3 | CH,CF, 348 83-85
7. phenyl 2 | phenyl 328 131-134
g. phenyl 3 | phenyl 342 100-103
9. phenyl 2 | 2-chlorophenyl 362 95-98
10. | phenyl 3 | 2-chlorophenyl 376 129-131
11. | phenyl 2 | 4-chlorophenyl 362 134-136
12. | phenyl 3 | 4d-chlorophenyl 376 117-121
13. | phenyl 2 | 4-flucrophenyl 346 132-134
14, | phenyl 3 | 4-flucrophenyl 360 106-109
15. | phenyl 2 | d-methylphenyl 342 112-115
16. | phenyl 3 | 4-methylphenyl 356 87-90
17. | phenyl 2 | 2-methoxyphenyl 358 -
18. | phenyl 3 | 2-methoxyphenyl 372 84-87
1%. | phenyl 2 | 4-methoxyphenyl 358 130-132
20. | phenyl 3 | 4-methoxyphenyl 372 99-101
21. | phenyl 2 | 3~triflucro- 396 | 87-90

methylphenyl
22. | phenyl 3 | 3-trifluoro- 410 128-131
methylphenyl

23. | 4-fluorcphenyl 1 | 4-chlorovhenyl - 139-141
24. | 4-fluorophenyl 2 | CH,CONHCH; - 124-126
25. | 4-fluorophenyl 3 | CH,CONHCH; - 150-152
26. | 3-chlorophenyl 2 | 4-chlorophenyl - 123-125




one of

Clains 1 to 4,

2- am no- 2- oxoet hyl
traps- 3-[ 5- (napht hal en- 1-yl ) 1, 3-di oxan-2-yl ] propyl carb
2- (et hyl am no) - 2- oxoet hyl
traps-2-[5- (napht hal enl-yl)-1, 35di oxan-2-yl]ethyl carba

anmat e;

chosen from

39

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

trags: 3-4,5- (napht hal en R, M+E | M.p.

1-yl) -1, 3- di oxan- 2-yl ] pr opyl car bamat e; o

2,2, 2-tirifl uoraqet hyl c)

traps: 4-{-5nivapidghen- 1- yb )[4 Idic@xpResry! ] ethyl carnla-o1

maf’e; zztrlrluoroetny

tr aagzq an. 1. ,1) 4thlorophenyl - 146-148

1, Badi queer&ﬁoybﬁﬂw@pyl car banatfezr:thenyl - 99-101

{1 s 2T (naphipal o TYL)) L 30 ok Ty eany,
ST HT

traps: 3- 3[—5ne(tnapia}bﬂfe9dﬁn 1- yb) Il dsdndi-oxasnd | | priopyl carhe-118

?T;éﬁg’ :10?@epggn;nq')gn,ygzgﬁf i! eﬁh——chlorophenyl - 128-131

1-yBy-1, B—t&uﬁkm&— yl ] pr opyl [cardramabphenyl - 116~119

2-(meth oxoet hyI

traps-= Cﬂe'a‘wy?{g%?‘for etraphthaher—t—y)—43-—dt-oxanr=2=yhip

ropyfedg rmufém@-( met hyl ahi [n&):CR> oxoet hyl - 66-67

trips- 3o SplGsabigro 20 | |

naptittigten- 1=yt )~ 1, 3=dioxan-12=yt}propyt carbanate;

2 AP nc-%—%%éé‘ﬂ?ﬁﬂ‘ 3 | 4-chlorophenyl - 93-96

traps- 3yleanOon@ihoxynapht hal enl-yl) -1, 3- di oxan- 2-yli] p

r oagl cer ba~ at €, 2Z-am no- 2F oXjoet hyl

ci 538: [|5 (61 AEENSKY napht hiaf enq%géll“)‘%%- di oxan-2=yl ] prte8-120

py| car harhe 1pRénA- ( Met hy|l ani no) - 2- oxoet hyl

traps-4-| 5- nmet hoxynaphift hal en 1, 3-di oxjan- 2-yl

et ’])Q/?CE %gﬁﬁgﬁuoﬁj chi or opl:hg CFHEC%NQKCP) 52-84

tr aps- 3-nfeshfbeireiioxynaph haI en-1-yl)1, 3-di oxan-2-yl]e

:P{éga[ ban%%gawﬁiﬁ%é‘rlag%get I:yl ehi oxam_ 2y ]1'%2_114

t hyBear|bepht-ba l:-(Iret hyl ain® no)H.20W%dbt hy| 86-88

trapg- 3 r[a%h(:g &t Boxynaphit?al&pcemxég 1, 3.,d! xan- 2- yl k. ,

pr opyrgaroatrate, TemMyT a0 =—=2=—0Xx0et Ny

traps- 3 f[a@h(CBalm-ﬁoW 2 | CH,CF; 384 | 111-113

napht hal.eny1py] ds %31 di oxad-1ZsyLEpropyl carbamalt &g | 592

2- ((pyridi n=4=yIjnmethytanynoi=2-oxoethyl

t r aps- 3-[EphtBakthidxyhapht hal eﬁizibslﬂlamdszgloxaln‘?@?- yllTp

ropyl carbarmt e; 10 2,2, 2-tri fj%r oet hyl

traps- 3- Sﬁb et hoxynap Fen

1- yES- n@ph BB Aoy m%ﬂﬁm&m e; pheny| [ 378 |131-133

tr Bps: 35t Bami-hoxynapht hal @mlay! ) 1, 3- di oxams @ yl[hes-127

ropyl cdr bamat e, Z-am no- 2F OXjoet nyl

tr %@ 3 T@h%Sr%ycl opr opy! [met 407 | 176-178

napht hc|r%@h1ha/ién—]l—§idl ox@an-{2-yl ] propyl car banmat e;

9- £l onop %?élr - . 190-192

trhps: 3-T52¢8%%ycl opr opy! et HokREPHEhal en- 1- y1) - 1, 3

i oxan-z-rysto}lphﬁbeyd—dalybarmt e; |2,2,2-trifluoroethyl

traps- 3- cycl opropyl net I%P(!H hal en-1-yl)-1, 3-d,_

ioxgﬁlz G[_I%]h%?%%yl car bama\tgl;Ja 2%@ m no- 2- oxoet jhyl 182-184

t r aps- 3-aBhEBa pdrerlylviret hoxy

napht halenz1gyl)- 1, 3- di oxap- 2=y Lhpy opyl car bamst e; 148-150

2- am nQ- 2- oxoet yI

t r aps- 3-72ehtBa Wafrlg¥ynapht ha -2-ylllp

r opyl car bamat e;

traps- 3-[ 5- (6- hydr oxy

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




25 napht hal en-1-yl)-1, 3-di oxan-2-yl ] propyl car bamat e;
2- am no- 2- oxoet hyl
traps- 3-[ 5- (7- met hoxynapht hal enl1-yl) -1, 3-di oxan-2-yl ] p

ropyl car bamat e;
traps-3-[5-(7-met hoxy

4

1

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

28

naphthalen-1-yl)-1 3-di oxan-2-yl]propyl carbamate;
2, Zua;t e, f | uor oet hyl R, M+H | M.p.
tr aps- -[5-(7- mat hoxynapht ha” enl-yl)-1, 3-di oxan- 2-yl )(Qc)
r of Ay
traps: 3 E{-—Ere(:ﬂoi:’@-t hoxynaphtmalmeényzl ) 5 - 144-147
L ey Lproptl corbanRle, BT byt ode
anmpbe; ’z—@ﬁehbzw-am no) - 2- OX OedthPONHCH; - | 194-196
;r afJ: 3- pir E(Zgaghf Iq:al &ng,gég . 3} 3-di oxan- 2-yl ] priopyl carb
tr apg- 3-4-HeCnapht hal en- 2-yl )t 4-chlorophenyl - 133-136
A e s aci doofatycrat-+
or | 8% a GsBEVAPEY- 6. Met hod! fldtHgFepari ng a conpound |{3f2-144
15| f or My,anthdief105 §LCH2)~ ~ ,RZ . NOHOR| (1) in
Wh[ T RL Tepresents a phenytor maphthatenyt—group
opt PHnalTeSOBEYT t ut ed with [dHECENHGHbr e hal ogen at onrg 36-138
or; hydrexyhth20::cyano, nitraq, (Cl-C3)alkyl,
o 0 L A AT gy proeees
(C3- C6) cwphonat ket -(1€y2 C3) al kaxy groups; RZ reprlesents a
gr pup ch_%gQ}%}%Ii_ formul a %FBC%%E% in 42 B 93-95
naphthalen-1-vyl
57. | 6-methoxy- 3 | CH,CONHCH; - 128-130
naphthalen-1-vyl
58. | 6-methoxy- 3 | CH,CONHCH,CH; - 170-172
naphthalen-1-vyl
58. | 6-methoxy- 3 { CH(CH;) CONHCH; - 154
napghthalen-1-yl
€0. | 6-methoxy- 3 | CHCONHCH;-pyridin- | - 152
naphthalen-1-y1 4-y1
61. | 6-methoxy- 3 | CH,CONH~cyclo=~ - 176
naphthalen-1-yl1 rropyl
62. | 6=~methoxy- 3 | CH3CF; - 111
naphthalen-1-y1
63. | 6-methoxy- 3 | CHy—imidazol-2-yl - 130-132
naphthalen-1-yl
64. | 6-methoxy- 3 | CHy~benzimidazol- - 175-176
naphthalen-1-yl 2yl
65. | 6-methoxy- 3 | phenyl - 128
naphthalen-1-yi
66. j 6-cyclopropyl- 3 | CH,CONH, - 137-13%9
methoxynaphthalen-
1-y1




whi ch R3 represents a hydrogen atom or a nethyl

and RO represents a hydrogen atomor a (Cl-Q)alkyl,

(C3-Cs) cycl oal kyl

or (pyridin-4-yl)nethyl

group,;

gr oup

and n

represents a nunber ranging from1l to 3; 5 conprising
the step consisting in convertixeg the carbamate ester

of  general formila (la) ORI 0\ / (CHz) ~N-O-O-R H ~~
S _N(;.I a)r,0 in which R, RBnahg, n are as definefuin |M.p.
gemeral| formula (1) and R represents a nethyl | or o
et conppungd of g | fﬂrmlﬁ(|)1(c)
ei | mer. b@’—c@icﬂ.eﬁto@m-nm ys S by-deanspRéngn am nesef | 159-162
general| f¢ \Hz in phich R is as defined in
gener al orhr%iflyﬁa? BAISP~ Y hydrolysis to an ac|d of
general| ¥orlmula (la), in Wwhigh RS represents a
hydr.agen, al.om, fol l.owed by.c li.ng with 15 an ] Ng ~
of ggheralcyfC PRETR 'RONHz | 1 V\;‘JIEI%(?EBRg is as def %é(;r% i 02207
gener al | formeulyaagighalgn~Met hpd for preparing a
corrpoundlq)‘lforrrula (1), DO~(CHZ)~ ~iRz NO HO R1
(I F20rmwhch R Trepresentsa phenyt—or—mapht rater
gr 08B - dptirheal lyethaky-subpti t €H68N% t h one or pore |154-156
hal ogen B 2 06 ydroxyl | cyano, nitro, (Cl-@3)alkyl,
(CI= aIKoxy, rritTooronet hyl ~ T 1 fTuoromet oKy,
benZ)E)I o7 hYEESEEB) cycl oal kyl | €5CENH: 166-170
( CB- C6)|cyerdnmak kyh {1GL2C3) a] koxy 5 groups; R2 represents
a group f eneral formul p l—ﬁggﬁ HRO 1T whi ch| R3 ~
rea?géen(? RHér ogen atorr?or Bt 1A group apd R4 140-148
represgntagphahhyemdgen atomor a (C -C3)al kyl
(CB-CS)|cycl.ealkyl or (pyr gln nmet hyl group; ang _
10| n"r gpr r esent sya nunber g(I:H s I)lzom 1to 3; 156-158
cohpri SiTephthelerdpvéonsi Stl ng in converting the
'OXin@l'dﬂJ?r%%QQ% der'vat' Ve ofgg80gsal Tormula (M) 1Qgq-146
O~| (CHz)
naphthalen-1
74. | 7-methoxy- 3 | CH,CF; 428 | 93-96
naphthalen-1-yl
75. | T-methoxy- 3 | phenyl 422 151-153
naphthalen-1-yl
76. | naphthalen-2-yl 3 | phenyl 392 130-131
77. | naphthalen-2-y1 3 | CH,CONHCH, - 144-146
78. | naphthalen-2-yl 3 | CH,CF, 398 | 130-132
The compounds of the invention have been the
subject of pharmacolcgical tests to determine their
inhibitory effect on the enzyme FAAH (Fatty Acid Amidoc
Hydrolase} .
5 The inhibitory activity was demonstrated in a

radicenzymatic assay based on measuring the product of

hydr

[ethanclamine 1-°H] by FLAH

clysis {(ethanclami

ne

[1—3H]) of anandam

ide

{Life Sciences (18%85),

56,

1899-2005 and Journal of Pharmacoleogy and Experimented




[ (M) 15 in which RL, R3 and n are as defined in

general formula (1), to a conpound of general fornula

(1) by am nolysis by nmeans of an am ne of genera

formula RONHz where R9 is as defined in general

formula (1). 20 8. Cbnpound conpespondi ng to genera

fornmula (la) 49 OR3 O~(CHz)\ ~ ~Owv N O RS HR"" O
represents_ a phenyl

napﬁﬁﬁaaeﬁﬁtlgﬁoaﬁj%wro@aﬁ%fy 1A AT Aot A ot PiRe drrains
| 5 d | t
(C Ted Pt he” (e Fees) |u:xza¥¢rr%txryrem%é£moﬂiﬁtrored at -80°C.
|
( s MR TE! B BANEY ik Urepared exsenparansgualy, by
hydﬁ%ﬁ%%eﬂ&%@tq n orfEtt | tg. %Lﬁ%’sh@étrib%r %’%el tsroql 1n a

hydrogen ‘atom ~or roup; “and

%eD&@S%&t%r%sﬂ%@@ekuk%%g'W% %0%‘ d@%§§ﬁ§% éﬁf§ﬁP9ﬁﬂlﬁaC1

correspondi ng to general rmu (V ?

R Oandg-© M ED¥.I Ahehie6Byme reaction is then carried out
in 70 pl of buffer containing bovine serum albumin
without fatty acids (1 mg/ml). The compounds tested, at
various concentrations, the anandamide [ethanclamine

10 1-°E] (specific activity of 15-20 Ci/mmol) diluted to
10 uM with non-radiolabelled anandamide and the
membrane preparation (400 pg of frozen tissue per
assay) are added successively. After 15 minutes at
25°C, the enzyme reaction is stopped by adding 140 pl

15 of chloroform/methanol (2:1). The mixture is stirred
for 10 minutes and then centrifuged for 15 minutes at
3 500 g. An aligquot (30 ul) of the aqueous phase
containing the ethanolamine [1-°H] is counted by liquid
scintiliation,

20 Under these conditions, the most active
compounds of the invention exhibit ICsy; values
(concentration which inhibits by 50% the control enzyme
activity of FAAH) of between 0.005 and 1 uM.

It therefore appears that the compounds

25 according to the invention have an inhibitory activity
on the FAAH enzyme.

The in vivo activity of the compounds of the

invention was evaluated in a test for analgesia.



R _ represents a phenyl or naphthal enyl group

optionally substituted with one or nore hal ogen atons

or hydroxyl, cyano, nitro, (Cl-C3)alkyl,

(Cl-C3)al koxy, trifluoromethyl, trifluoromethoxy,

benzyl oxy or 20 (C3-C6)cycl oal kyl (Cl- C3) al koxy groups;

R3 represents a hydrogen atom a nethyl group; and n

represents a nunber ranging froml to 3. 45 10.

PhaTiace utlindalapeomiesiaa lon( icanpr iasimiign gt tadzisin gre PBQ

conpound of formula (1) according to any one of C ains

1 t dPhenydbeme dpyimaste -a bawk kofim sagalutsfon iy di a3% NaCl

or of a solvate which is pharmaceutically 5 acceptable

and SO ELERAIA w5 Gfe SGhaRste pirartG@ i cdlige weighing 25

acceptabl e excipients. 11. Co und of formula (1) .

acc&rodi%ﬁ)ggt G3&H So eI rPEB%St'o B FYPRIEE £t h'pESts or
base, of .a salt, aof a hydrate aqr. of, a solvate i ch

b PR e L6 aer 5 45 P v Rk S tes

medi.ci.nal. .product. 12. Use of a .coympound of. f.or.nul a

(1) ROSGTATRG CoamyTBRETES G £ o Ko h e Torhally

of %rbﬂs.‘fv. qfn %u%%}e%’s% fn QthWe%gElE@’ afog & SS%Ol Vfﬂ qninutes,

whi ch i's pharmaceuti cally accept or préparing a

mediggi Rak ke Predusly fiteRded o JUELVept: s 1 £3loR of PBO.

pat hol ogi cal condition i n which endogenous .
CanmaBicROits san HRld a6 o, hath S Ry iR Jamt ahald zedidyor

the FAAH enzyne are ' invol ved.

10 the invention reduce by 50 to 70% the number of pulls
induced by the PBQ, within a dose range of between 1
and 30 mg/kg.

The FAAH enzyme (Chemistry and Physics of
Lipids, (2000), 108, 107-121) catalyses the hydrolysis

15 of endogenous derivatives of amides and cf esters of
various fatty acids such as N-arachidonoylethanolamine
{anandamide), N-palmitoylethanclamine,
N-oleoylethanclamine, oleamide or
Z-arachidonoylglycerol. These derivatives exercise

20 wvarious pharmacological activities by interacting,
inter alia, with cannabincid and vanilloid receptors.
The compounds of the invention blgck this degradation
pathway and increase the tissue level of these
endogenous substances. They can be used in this respect

25 1in the prevention and treatment of any pathological
condition in which endogenous cannabinoids and/or any

other substrate metabolized by the FAAH enzyme are

involved.



13. Use of a compound of formula (1) 20 according to

any one of Clains 1 to 5 in the formof a base, of a
salt, of a hydrate or of a solvate which is
pharmaceutically acceptable, for preparing a nedicinal
product intended to prevent orzbreat acute or chronic

pai n, dizziness, vomting, nausea, eating disorders,

25 neural gi cal and psychiatric pathal ogi cal

condPEi RS 1o¥afBe 935 RGN BEh &Frodddansr Mavse for example,
di s ases, eg'l psy, sleep disorders, cardiovascul ar

di sBEsBE TPEASF i schenia, cancers, disorders of the

[ ne _syste .46 .al | ergi.c di_seases,. rasiti.c,
V%Flgf bacPer itziléuil%fr e%tci%écﬁs “di ézeé:éjélsl,coi%n nar(ﬁ%catt(lfrey

dis e QSI lar LLi I -
condEE o Lo e SO Al 7 SOaSEa o iy y bbding
5NCORLREEACE -1 ANBE N/tN Ao /hwlplé's KNP N3G/ NB /NG,
INT/N "/Ny /N3f /N /NI /N3=/N" /N3 /N /N3f /NP
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109@gi109h&9%@§a§2 ﬁééhl@g%EQ%hQQEBQas medulloblastomas,

10! 12110% <109%&' () - p! <10% ()-plov& () -
neuroblastomas, tumcurs of embryonic origin,
astrocytomas, astroblastomas, ependyomas,
oligodendrcglyomas, plexus tumour, neuroepitheliomas,

10 epiphyseal tumour, ependymcblastomas, malignant

meningiomas, sarcomatosis, malignant melancmas,

schwannomas) ;

disorders of the immune system, in particular

autoimmune diseases: psoriasis, lupus erythematosus,

15 diseases of the connective tissue or collagen diseases,

Sjdgren’s syndrome, ankyvlosing spondylarthritis,

undifferentiated spondylarthritis, Behcet’s disease,

haemolytic autcimmune anaemias, multiple sclerosis,
amyotrophic lateral sclerosis, amyloses, transplant

20 rejection, diseases affecting the plasmocytic line;

allergic diseases: immediate or delavyed

hypersensitivity, allergic rhinitis or conjunctivitis,
contact dermatitis;

parasitic, viral or bacterial infectious diseases:

25 AIDS: meningitis

inflammatory diseases, in particular diseases of the

jeints: arthritis, rheumateid arthritis,

osteocarthritis, spondylitis, gout, vasculitis, Crohn's
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5 tracts, bronchospasms, coughing, asthma, chronic
bronchitis, chronic obstruction of the respiratory
tracts, emphysema;
gastrointestinal diseases: irritable bowel syndrome,
intestinal inflammatory disorders, ulcers, diarrhoea,

10 gastrooesophageal reflux;
urinary incontinence and bladder inflammation.

The use of the compounds according to the
invention, for preparing a medicinal product intended
te prevent or treat the abovementioned pathological

15 conditions, is an integral part of the invention.

A subject of the invention is also medicinal
products which comprise a compound of formula (I), or a
salt, or else a hydrate or a solvate, which is
pharmaceutically acceptable, of the compound of

20 formula (I). These medicinal products find their use in
therapeutics, in particular in the prevention and
treatment of the abovementioned pathological
conditions.

According to another of its aspects, the

25 present invention concerns pharmaceutical compositions
containing, as active principle, at least one compound

according to the invention. These pharmaceutical

compositions contain an effective dose of a compound
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110%ECPF 1§g toqghe 1gvenEBg$N1qg/@ salt, or a hydrate, or
1 0 0 1

f0&§ FF Hs%glloé§c Xéﬁ%@h%%ﬁ%bé%tfcg?ly acceptable, of said
, 109&

com oun O@%q &l1££%9%N &% or more pharmaceutically
acceptable excipients.

5 Said excipients are chosen, depending on the
pharmaceutical form and the method of administration
desired, from the usual excipients which are known to
those skilled in the art.

In the pharmaceutical compositions c¢f the
10 present invention for oral, sublingual, subcutaneous,
intramuscular, intravenocus, topical, local, iIntrathecal,
intranasal, transdermal, pulmonary, ocular or rectal
administration, the active principle of formula (I)
above, or its optional salt, solvate or hydrate, can be
15 administered in a single-dose administration form, as a
mixture with conventional pharmaceutical excipients, to
animals and to humans, for preventing or treating the
abovementicned disorders or diseases.
Suitable single-dose administration forms
20 comprise oral forms such as tablets, soft or hard
gelatin capsules, powders, granules, chewing gums and
oral solutions or suspensions, forms for sublingual,
buccal, intratracheal, intraocular and intranasal
administration and for administration by inhalation,
25 forms for subcutaneous, intramuscular, intravenous or
intrathecal administraticn and forms for rectal or
vaginal administration. For topical application, the

compounds according to the invention can be used in
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components:

compound according to the invention 50.0 mg
mannitol 223.75 mg
sodium croscaramellose 6.0 mg
corn starch 15.0 mg
hydroxypropyimethylcellulose 2.25 mg
magnesium stearate 3.0 mg

Said single-dose forms contain a dose so as to
allow daily administration of 0.0l to 20 mg of active
principle per kg of body weight, depending on the
pharmaceutical form.

There may be particular cases in which higher
or lower doses are suitable; such doses alsc belong to
the invention. According to usual practice, the
appropriate dose for each patient is determined by the
physician, depending on the method of administration,
and the weight and response of said patient.

According to ancther of jts aspects, the
invention also concerns a method for treating the
pathological conditions indicated above, which comprises
administering an effective dose of a compound according
to the invention, of one of its pharmaceutically
acceptable salts, or of a solvate or cof a hydrate of

sald compound.
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in which

5 R; represents a phenyl or naphthalenyl group optionally
substituted with one or more halogen atoms or hydroxyi,
cyanc, nitro, (Ci-Cszlalkyl, (C1-Ci)alkoxy,
triflucromethyl, trifluoromethoxy, benzyloxy,
(C3-Cs) cycloalkyl-0- or (Ci-Cg)cyclealkyl (C1-Ca)alkoxy

10 groups;

R; represents

either a group of general formula CHR;CONHR; in which
R; represents a hydrogen atom or a methyl group and
Ry represents a hydrogen atom or a (C;-Cs)alkyl,

15 (C3-Cs)cycloalkyl or (pyridin-4-yl)methyl group,

or a 2,2,2-trifluorocethyl group,

cr an (imidazol-Z2-yl)methyl group,

or a (pbenzimidazol-Z2-ylimethyl group,

or a phenyl group opticnally substituted with one or

20 more halecgen atoms or cyano, nitro, (C;~Ci3)alkyl,

(C1-Ci)alkoxy, trifluoromethyl or trifluoromethoxy

groups; and

n represents a number ranging from 1 to 3;

in the form of a base, of an addition salt with an
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V7 409 (pr3bethoxy, benzyloxy, (C3—-C¢)cycloalkyl-0- or
109 ()-V-10%& ()-3+10% ()-)=10%& ()-C 109%& ()- RS5S6S
75887 SSShECYr10%L&Y(A) (L) 109 (RoxPIR ¢Yrs, in the form of a
base, of an additicn salt with an acid} of a hydrate or
10 of a sclvate.
3. Compound of formula (I) according to
Claim 1, characterized in that R, represents
either a group of general formula CHR3;CONHR; in which
Ri: represents a hydrogen atom and
15 R; represents a hydrogen atom or a (Ci-Cilalkyl or
(pyridin-4-yl)methyl group,
or a 2,2,2-triflucrcethyl group,
or a phenyl group cptionally substituted with one cr
more haleogen atoms or c¢yano, nitre, (Cy-C3)alkyl,
20 (Ci-Cs)alkomy, trifluoromethyl or trifluorcomethoxy
groups, in the form of a base, of an addition salt with
an acid, of a hydrate or of a solvate.
4. Compound of formula {(I) according to
Claim 1, characterized in that n represents 2 or 3, in
25 the form of a base, of an addition salt with an acid,
0of a hydrate or of a solvate.

5. Compound of formula (I} according to any

one cf Claims 1 to 4, chosen from:
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2,2,2-trifluoroethyl trans-2-[5-(naphthalen-1-yl)-
1,3-dioxan-2-yllethylcarbamate;
2,2,2-trifluorcethyl trans-3-[5-(naphthalen-1-yl)-
1,3-dioxan-2~-yllpropylcarbamate;

rhenyl trans-2-1{5-(naphthalen-i-vyl)-1,3-dioxan-
Z-yllethvylcarbamate;

phenyl trans-3-[5- (naphthalen-1-yl}-1,3-dicxan-
2-vl1l]lpropylcarbamate;

Z-amino-2-oxoethyl trans-3-[5-{(4-chloronaphthalen-
l1-yl)-1,3-dioxan-2-yl]lpropylcarbamate;
Z2-{methylamino)-2-oxoethyl trans-3-[5-(4-chlcro-
naphthalen-1-yl) -1, 3-dioxan-2-vyl]lpropylcarbamate;
Z2-{methylamino)-2-oxoethyl trans-3-[5-(6é-chloro-
naphthalen-1-yl) -1, 3-dioxan-2-yllpropylcarbamate;
Z-amino-2-oxoethyl trans-3-[5-(6-methoxynaphthalen-
1-yl)-1,3-dioxan-2-yllpropylcarbanate;
Z-amino-Z2-oxoethyl cis-3-[5-(6-methoxynaphthalen-1-yl)-
1,3-dicoxan-2-yllpropylcarbamate;
2-{methylamino)-Z2-oxoethyl trans-2-[5-(6-methoxy-
naphthalen-1-yl)-1,3-dioxan-2-yllethylcarbamate;
4-chlorophenyl trans-Z2-[5-(6~methoxynaphthalen-1-yl}-

1,3-dioxan-2-yllethylcarbamate;
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5 2-(ethylamino)-2-oxoethyl trans-3-[5-(6-methoxy-

naphthalen-1-yl)~1,3-dioxan-2-yl]propylcarbamate;
-[{pyridin-4-yl)methylaminol -2-oxcethyl trans-3-[5-(6-

methoxynaphthalen-1-yl)-1,3-dioxan-2-yllpropyl-
carbamate;

10 2,2,Z2-trifluorcethyl trans-3-[5-{6-methoxynaphthalen-

1-yl)-1,3-dioxan-2-yl]propylcarbamate;

phenyl trans-3-[5-(6—-methoxynaphthalen-1-yl)-

1,3-dioxan-2-yljpropylcarbamate;

Z2-amino~2-oxoethyl trans-3-{[{5-{6-cyclopropylmethoxy-

15 naphthalen-1-yl)-1,3-dioxan-2-yl]lpropylcarbamate;

4-chlorcphenyl trans-3-[5-(6-cyclopropylmethoxy-

naphthalen-1-yl1l)-1,3-dioxan-2-yl]propylcarbamate;

2,2,2-trifluorcethyl trans-3-[5-{6-cyclopropylmethoxy-

naphthalen-1-yl}-1,3-dioxan-Z2-yl]lpropylcarbamate;

20 2-amino-Z2-oxoethyl trans-3-[5-{(6-phenylmethoxy-

naphthalen-1-yl)-1,3-dioxan-2-yl]propylcarbamate;

Z-amino-Z-oxoethyl trans-3-[5-(6-hydroxynaphthalen-

1-y1)~1,3~dioxan-2-yllpropylcarbamate;

—(methylamino) -2-oxoethyl trans-3-[5-(6-hydroxy-

25 mnaphthalen-1-yl)-1,3~-dioxan-2-yl]propylcarbamate;

Z-amino-2-oxoethyl trans-3-[5-(7-methoxynaphthalen-

l-y1)-1,3-dioxan-2-yl]lpropylcarbamate;

- {methylamino)-2-oxoethyl trans-3-[5-(7-methoxy-
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6. Method for preparing a compound of

15 formula {(I),

O
0 (CH.) )J\ R
2 ?\ﬁ o~ 2

L

1

in which
R, represents a phenyl or naphthalgnyl group optionally
substituted with one or more halogen atoms or hydroxyl,
20 cyano, nitro, (Cy-Ci)alkyl, (C.-Csz}alkoxy,
trifluoromethyl, trifluoromethoxy, benzyloxy,
(Ca-Cg)cycloalkyl-C~ or (C3-Cg)cycloalkyl (C;-Cs)alkoxy
groups;

R, represents a group of general formula CHR3CONHR, in
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Ry represents a hydrogen’a om, or a methyl or ethyl

1C group; and
n represents a number ranging from 1 to 3.
9. Compound corresponding to general

formula (VI)

(VI
15 in which
R: represents a phenyl or naphthalenyl group cptionally
substituted with one or more haloéen atoms or hydroxyl,
cyano, nitro, (C;-Ci)alkyl, (Cy~Ci)alkoxy,
trifluoromethyl, trifluorcmethoxy, benzyloxy or
20 {C3-C¢)eycloalkyl (C1-C3)alkoxy groups;

R; represents a hydrogen atom or a methyl group; and

n represents a number ranging from 1 to 3.
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10 acceptable, for its use as a medicinal product.

12. Use of a compound of formula (I}
according to any one of Claims 1 to 5, in the form of a
base, of a salt, of a hydrate or of a solvate which is
pharmaceutically acceptable, for preparing a medicinal

15 product intended to prevent or treat a pathological
condition in which endogenous cannabinoids and/or any
other substrate metabolized by the FAAH enzyme are
involved.

13. Use of a compound of formula (I)

20 according to any one of Claims 1 to 5, in the form of a
base, of a salt, of a hydrate or of a solvate which is
pharmaceutically acceptable, for preparing a medicinal
product intended to prevent or treat acute or chronic
pain, dizziness, vomiting, nausea, eating disorders,

25 neurclogical and psychiatric pathological conditions,
acute or chronic neurodegenerative diseases, epilepsy,

sleep disorders, cardiovascular diseases, renal

ischemia, cancers, disorders of the immune system,
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