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WD 2005/ 070910 - 1 - PCT/ FR2004/ 003289 1-Pi per azi ne-
and 1- honopi perazi ne-carboxyl ate derivati ves,
preparati on and therapeutic use thereof The invention

rel at t - pi.perazi ne- and 1- honopi pet,: 03289
a¥9n58§5(§3§§ﬁgte derivativés? and to t?STZFgégPé Pon

and therapeutic¢ application ther . The of
the | nYEhEPBR EOPF SoBBHd T oPRELBEREFTE Far IO LTS

10 @=riv&xRfesRIpRepayationnhndhtherapeusént ysgnthereof
integer equal to 1 or 2; 15 Rl represents a group

chosen especially froma phenyl, pyridyl, .
pYhiedazivent iopy Metiadiany 1E0 pyTRReRAZ1RG] Bty Thomopiper-
0X87RLVEArbBLe7QL Y| det N Sazpdy)  artxadi azfl Yrepehbaion and
dirazolyl, triazolyl, naghtgél, EU|nonI, tetrahydro-
qEhRERPPULLS0gBPASFRE 1 oPe tPERY G 0i soqui nol yI, pht hal az

20 inyl, quinazolinyl, quinoxalinyl, cinnolinyl,

napht hyri d- i.nyl nzofurvl . di f th 1

3RS0 PHRPIS GEn g AR s B TRER gL - BaarS) U6 khe genera

bénroxadzol(f), benzi so- xazolyl, benzothiazolyl,

benzi sot hi azol yl , benzi mi dazol Y3, indazolyl,

pyrrol opyridyl, furopyridyl dﬂhyQpp 25 furopyridyl,

t hi enopyri dyl , dihydrothiﬁﬁg‘ ri @l 2 imdazopyridyl,

i m dazopyri m di nyl, pyr@gql ridyl, oxazol opyridyl,

i soxazol opyridyl, thiaRglo i dyl or

i sot hi azol opyridyl, this group being optionally

substituted with one or nore 30 groups R3, which may

berhdentical or different, or with a group R4 ; R2

represents a group of general fornula CHR5CONHRG, R3

r épr ¥Sefit's a hal ogen atom or a hydroxyl, cyano, nitro,

Ch_@ephkpente af- dnkexpr E@que-t fricodl kgl 2
£ bhyar yly 5ELHOLQRLKAXY 1 v~ Grom a phenyl,

%%2_§?3#%5%§%§)gggégkﬁifﬁfééaka?ene) 63 i ,p _ yl

Ceyifivier pyhiicaizipyl  CRYFisyelisaiiky PYreFinydy cFEapky Py
oxazolyl, thiazolyl, imidazolyl, oxadiazolyl, thia-
diazolyl, triazolyl, naphthyl, guinolyl, tetrahydro-
quinolyl, isoquinolyl, tetrahydroisoguinolyl, phthalaz-
inyl, quinazolinyl, gquinoxalinyl, cinnolinyl, naphthyrid-
inyl, benzofuryl, dihydrobenzofuryl, benzothienyl,

dihydrobenzothienyl, indelyl, benzoxazolyl, benzi=so-
xazolyl, benzothiazolyl, benzisothiazolyl, benzimidazolyl,
indazolyl, pyrrolopyridyl, furcpyridyl, dihydro-
furopyridyl, thiencpyridyl, dihydrothienopyridyl,

imidazopyridyl, imidazopyrimidinyl, pyrazolopyridyl,
oxazolopyridyl, isoxazolopyridyl, thiazolopyridyl or
isothiazolopyridyl,

this group being optionally substituted with one or more
groups Rs;, which may be identical or different, or with a
group Rs;

R, represents a group of general formula CHRs;CONHRg,

R; represents a halogen atom or a hydroxyl, cyano, nitro,
Cy.g-alkyl, Ci.g-alkoxy, Ci.s-thicalkyl, Ci.e-fluorcalkyl,
C,.¢-fluocroalkoxy, -0-{Ci.z-alkylene)-, -0- (Ci-3-alkylene) -
O-, C,.¢-fluorothicalkyl, Cs;.;-cycloalkyl, Ci.,-cycloalkyl-
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- 2 Cl.3-al kyl ene, piperidyl, benzyloxy, piperazinyl,
pyrrolidinyl, norpholinyl, phenyloxy, NR7R8, NHCOR?,
NHSO2R7, COR7, CQRR7, CONR7R8, S02R7 or S02NR7RB
group, R4 represents a group.chosen especially froma
phenyl, 5 benzofuryl, naphtﬁ pyridyl, pyrimdinyl,

p rlda pyr riazi onI 1,
%}[ ézof _'Yeli‘u?ﬁ a %ﬁﬁ@&l 8&(1ad| az%r\éhﬁ Qégﬁadl azpolperaz:my
tpyamlydilnnlu nomylrphpéprla'l hy(mh@@ly Wl 7Ra, NHCOR,
'ﬁﬁgélwol ¥br, ! %dzﬁbydegmfm,u' B0l ¥} o PO R RZi dWbup,

gui nazol i nyl,” quinoxaliny napht ridinyl, 10
CRnBPPFSFent 71 Ba BBy |GRIFTR| CSBERLBLAY efyPm @ phenyl,
Lﬁgﬂhaﬁurybﬁnﬂ@§%2ﬂ?¥ p?ﬁﬁay$QXp%Dhmhd1nyld pyridazinyl,
enzot hi azol enzi.so-_thiazoly [ az
iBﬂEE%%?Yf %FP %ﬁ%ﬁ%dy? azQ ¥%pth§%%%l@1 f%ﬁ&azolyl
dbhadtaﬁulpbyHuhwaduduq&ykwTtnyaZOlyl quinolyl, tetra-

dh?% ﬁbﬁggffyr'dyl ﬁﬁlggfgpyr'dy&etrahydr01soqu1nolyl
pyr di nyl , i3 pyrazopyri dyl, oxazolog¥£ ¥
|Bhlsda§b$©plyﬂ dydinasalieiel, spHneelgnyl, napnthyridinyl,

'é?ﬁﬂb?iﬁ&QPYHh@ﬂazdl ﬁﬂﬁ%&ﬂﬁ@lFMbéﬁﬁéﬁK&ghﬁ&ﬂrﬁhdolyl
substituted mnt one, Of w%r g g ﬁ? Rg ? g £§aso_
i BRREPEAEOLY L di I BTO*3EP éprre ERESTEIRVEr 8gén aT'om
Othfa&dl31 al kyénlgmuaazamym rﬂpdaawm]s a mym@lg@wrldyl
om_ or 6-a or 1,
i I O L Hoh et i e S, s e
réphgsmtmempnemehx |:ymaiamsfr }Her 1madaﬁyla¥?ég@hdm¥1

a%g f“ISHaéﬁTaﬂ}faﬁyﬁ pb@@%&z@l&ﬁ&kléyi AfRNgzolo-
t d gener al formila (1), a first sub-
gPBupds

@6nﬁ§9ﬁ€éa66ﬁ§P§Fé ¥t i conpounds for which: m
f@ﬁéG@%ﬁ.@ (@0 if)t e@fYsiequal bé dnd 'e’labatlandédr ij:h one or
resents a rou chosen ecla 0

SRRy BEO S B ol g e v ey Akt her MEEEEYS

BQsizsemmégmttyé aﬁwdrmzaattqm othaefﬂwpyalldyl glf%il}z;;

gﬁoup §§%% %leongll eh{UtQE o thyone or AL ey1kyl,
nor e part| ul'a one or two groups

RB;7mhvch0ﬁﬁ¥Ybe0rl@entPyﬁﬂﬁéﬂkwﬂfﬁeﬂeﬁﬂkyéﬁaﬁoﬁrﬁﬁpf

rgpresent 8. a QeuR ofr gengpabehakruhy Q&BB@@&%other, a

and/or 35 R3 represents a_hal ogen ato S
payereaear pyO®, ehfoniRékya BFSHPnQroP BhFPH r Bh&™Por

a cyano group, Cl_6- aIkyI nore particularly a

nE%QKg tgthgompougé pgf general formula (I), a first sub-
group of compounds consists of compounds for which:

m represents an integer equal to 1 or 2; and/or

R, represents a group chosen especially from a phenyl,
pyridyl, pyrimidinyl, pyrazinyl, naphthyl, guinolyl,
isoquinolyl, benzisoxazolyl, thienopyridyl, this group
being optionally substituted with one or more groups Rs,
more particularly with omne or two groups Rs, which may be
identical or different; and/or

R, represents a group of general formula CHR;CONHRe, and/or
R; represents a halogen atom, more particularly a
chlorine, a bromine or a fluorine, or a cyano group,
Ci.¢-alkyl, more particularly a methyl, ethyl, n-propyl or
isobutyl, Ci.s-alkoxy, more particularly a methoxy, Ci-s-
fluorcalkyl, more particularly a CFs, Ci_g-fluorcalkoxy,



10

15

20

25

30

35

I sobutyl, C1.6-al koxy, nore particularly a nethoxy,

ClL 6- fluoroal kyl, nore particularly a CF3,

Cl. 6-fl uoroal koxy, - 3 nore particularly an - OCH2CF3,
-0 (C2_3-alkylene) -, nore jparticularly an

-0- (CH2) 3-, phenyl oxy; and/or R5 represents a hydrogen

é&ggé ?)%q/tqrculfgrrl%pra%?enééH%ﬂ]yd 208, at-%.']?]@’le@ie) -, more
roup, “nore 5 part|cularly a met Anong
th@rébﬁﬁgaﬁgk’ 8 genéFHY) For MACAYLIOKY ia sub-

gﬁ?%ﬁe@&ﬁ@@d?&%ﬁt&ﬁ Cofgposnds for which: m

is equal to 1; represen s a p_chosen

B A T o AT ST B b= Ser i hoe
qpanoiylilaplyi sogathelyl, this group belng optionally
substituted with a group R3; and/or R2 represents a

group of general fornmula CHRSCONHRG6; and/or R3
rapeegenis colpdogdh @ff gnansle fmﬁql@ul(ér)l yagsggond sub-

n OHP, cBRPSuRALt EsH! @Rk ¥ha
ngkﬁﬁ ,Sf %Bmﬂogﬁggogéhngnggbufy ? %1 6- al koxy, nore

p‘artﬁcﬁﬁ‘aﬂytﬁ frét ﬂBS@xforCl 6-fl uoroal kyl, nore
pﬂﬂf@;b‘f@ééﬂt@ R%roa@d/cabsea eepieesSentlsy &tydrogeyridyl,

atom and/o r.epr.esent dr ogen atom
R AT Wy b S U bl G L IR R

t §ecopnpalmg omfi geddyalubstinlined | Yitla a hralps @+ and/ or
0 oun NSES ORQHA [ €N 22Q
mﬁ’rg%rpgtg %g%a% g&?gge?fe% atlfo 1 or %SC%I%C%&?HFQ ard/or
rBpr esPHSSNGF o &F@k@?%sp@‘e@w | yFFomBEpHEFAaTly &
p¥ﬁlg¥hnepyré1§la@ Nyl .- RYKiM diRbp an@ndr@ aﬁhﬂ&@buﬂarly a
thi s group bheing optlona£ y subst Utﬁ g@ 3 roup .o

Féziethaihd/ G0 RAN T REPRY hoSers E)‘% ||‘_{}

f papt acpbenyl, baenzofmertyiomd naphtghfj[tuorbalgya)up R4moxre
possi bl y- bei bst | Wi th one or nore groups

B3 %ﬁ ﬁ%¥ %eé}sl ﬂel%#é% or different, nore

PRy trepiewent wia Hoheogen takem grawpseR3, which may be

i de f r tSréup,
Sonpala il | BRI R L Btel Srdbe, more

rﬁar‘éséﬁlnghal Bgbhvat om nore

Among the compounds of general formula (I), a third sub-
group of compounds consists of compounds for which:

m represents an integer equal to 1 or 2; and/or

R, represents a group chosen especially from a phenyl,
pyridyl, pyridazinyl, pyrimidinyl and thiadiazolyl,

this group being optionally substituted with a group Ra;
and/or

R. represents a group chosen especially from a phenyl,
benzofuryl and naphthyl; the group R; possibly being
substituted with one or more groups Rz, which may be
identical or different, more particularly with one or two
groups R;, which may be identical or different; and/or
R, represents a group of general formula CHRsCONHRg, and/or
R; represents a halogen atom, more particularly a
chlorine, a bromine or a fluorine, or a nitro group,

Ci.¢-alkyl, more particularly a methyl, isopropyl, Ci-s-

alkoxy, more particularly a methoxy, ethoxy, Cie-
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particularly a chlorine, a bromne or a fluorine, ora
nitro group, Cl _6-alkyl, nore particularly

anmet hyl , i sopropyl, Cl_6- al koxy, nore particularly
anet hoxy, et hoxy, ClL_6- - 4 _f]uoroal kyl, nore
particularly a CF3, Cl_6-fluoroal koxy, nore

PgRn{lcul.3 )i a ngi%g%&l&%enz@l gyb@ a) o; O- f]R{TBESalkoxy,

par t1cul ar nd/ or
r@Qﬁf@seﬁﬁgtaclc@érégenaat%@ﬁsrandpor 5-RELKIpEESANPLs 14 MOTE

hydr-egen1at-afp e aoCl:a@ alk kYBeﬁ&?MQKyFTDéﬁd/or
particularly a neth an eth

C§5 7r%9€?%%ﬂ"k§| aﬂyéroﬁ?RyPEﬂ@ ﬁBF‘ZO’ﬁam cularly a
cre| pppoEyEntEla. hﬁﬂﬁﬁgehhetomnpnuadsliaﬁa@;kyérgtoup, more

f I, f h
e e O

aadkgﬂem,rgm&GMW@mdp’ @h@y@dcegpmflalqw froma
phenyl, pyridyl, pyridazinyl and pyrimdinyl, this

group be| ng opti onaIIy substituted with a group R4,
18meRa/ 6heRECPBPHESENPE ASPPbEp ERFEEH eShecidalHoPttio M-

ag %@Ezylof chapeRindsy lccard stapkifhWompdigdgr ddpr Rhich:
possl Iy bﬁra %o substl ut ed with one or nore groups

t5*cal or different, nore
pmit treplraesle;ut\m teh g’mmprchweeﬁo egpegps 1Ry, fiddha mpenyl,

b L t
SPSSEN Bt G AR opeoer @
f@bﬂésgmpamln@g@@mﬂllab@bﬁmqu@mdamwhaa group Ry;

chl@grike, a bromne or a fluorine, or a nitro group

Cl.6- alkyl, nore particularly a mnethyl sSoprop
CE: 6 FEPRSRFRESS Ty e PR Ehenrk r 57 chﬁétlljré’xfolpoé‘l h%@henyl
C]beﬁ.szU@ﬁsz &yE, napdthyias t tael agnfqupi @E3,p088lbly being

0r.o kox rmre articul
5‘1 (S;f %ugle%yl‘gh J'Ee pr);értﬁ arIR3’ Pannich may be
- @dEHRiBa] bendylﬁ ﬁgyﬁnandmre @ar@m@bmﬂns valtﬂry@mg@ﬁ two
C%?ghgln%%OrwﬁQcﬁEméﬁpESS?@&ﬁt?CQXdBQQSEEQEQEhQE énd/or

ky group, no part I cul arl y a ne
eRb]yifeleQ\%ET&ﬂTﬁoWPong@ﬁ@?ﬁﬁlf bP iR (qliﬂv &?HRS "and/or

CRUPr{86rOBEnPE HDIBadSYEHEL htemGar hens. pheyisayarly a
eéhigrhgethg Egég}gg or a fluocrine, or a nitro group, Cie-
alkyl, more particularly a methyl, isopropyl, Ci-g-alkoxy,
more particularly a methoxy, ethoxy, Ci.g-fluorocalkyl,
more particularly a CF,, Cy.g-flucoroalkoxy, more
particularly an OCFs, ~0-(Cy.3-alkylene)-0-, more
particularly an -0-CH,-O-, benzyloxXy; and/or
Rs represents a hydrogen atom; and/or
Rs represents a hydrogen atom or a Cig-alkyl group, more

particularly a methyl or an ethyl.

The compounds of general formula (I) may comprise one or
more asymmetric carbons. They may exist in the form of
enantiomers and/or diastereocisomers. These enantiomers
and diastereocisomers, and also mixtures thereof,

including racemic mixtures thereof, form part of the

invention.
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35 enantioners and/or di astereoisoners. These
enantioners and diastereoi soners, and al so m xtures
thereof, including racemc mxtures thereof, form
part of the invention. - 5 dJhe conpounds of formula
(1) may exist in the formof bases or of

aghd- %ﬁdlﬁ{aé%fsfo%ﬁﬁaa% iy sakistf eamempartosh of

t he invention. These salts are advanta eousu% £
pbéﬁ&ﬁe@rmpifhacbﬂaﬁﬁ‘éé%b@’ﬂ c&R 1S actept galfg form

tggrﬁabtstgg Qhkentiagi.ds that are useful, for exanple
for the purification or isolation of the conpounds of

formula (1), also form part of the invention. 10 The
ccrma@ends wfltgener atef or edvantipemmellye | rprdeafeaim with

hQ%%f$ES§18519 ggégg%gﬁle afi én $£E5éﬂgrgéﬂks of other
SOC all ons ns Wlt one or nore water
natedal@@am-amatusﬁﬁuﬂauﬁnx @%ﬁﬁp1®df%¥eghﬁnﬂurlflcatlon

sghvates a+15-:Al30 R MR Ius the Fovants o) | NalBe form
context of the invention, the foll ow ng def|n|t|ons

appEf: oft thei ADNRPERO and z may take the val ues from
1to 20 7, a carbon-based chain pOSSIb|y cont ai ni ng

fromt to z ar n at o Xa e i S.

P TR Nt S ASFBiE AT P g Sfigene form

carfbohydtanes abkylpfa seflursted, hlﬂearlnr Ehancﬁéém of

a [ [e]l} L3 abkyl GFoup £
E%g%%Ha%lO% % |f%g§$&%$ptranche re wa er

represents a 2 carbon based ch
ofnol ecyglgsc srbot tt GheSORARE paf ¥t MERTHESS nRRRYFC vates

ebh¥b, rRRAPYLrer ofl thRt Ayhehhilbn .al kyl ene, a
saturated, [inear or branched divalent alkyl group,

for exanple a Cl. 3-al kyl ene group 30 represents a
Inneamhm'km@mm@m@ db¥al edte carbomtbased chbén dbllowdng

e?ﬁ tl%%%n%pﬁqﬁge particularly a nethylene

Iene t hyl ene or propyl ene, cycloalkyl,
a- cycl iCe- zallkylwhng@Upt anst 2xeam| take (hs-vykreal kypn 1 to

groyp LepLefsAl5a8:8YEhA fn CEb R PRSEShtaining from t to =z
carbon atoms, for example Ci.3 is a carbon-based chain
which may contain from 1 to 3 carbon atoms,

- alkyl, a saturated, linear or branched aliphatic
group, for example a Cj3-alkyl group represents a
linear or branched carbon-based chain of 1 to 3 carbon
atoms, more particularly a methyl, ethyl, propyl or
l1-methylethyl,

- alkylene, a saturated, linear or branched divalent
alkyl group, for example a Ci.;3-alkylene group
represents a linear or branched divalent carbon-based
chain of 1 to 3 carbon atoms, more particularly a
methylene, ethylene, 1l-methylethylene or propylene,

- cyclealkyl, a cyclic alkyl group, for example a
Ci.s-cycloalkyl group represents a cyclic carbon-based
group of 3 to 5 carbon atoms, more particularly a
cyclopropyl, cyclobutyl or cyclopentyle,

- alkoxy, an -O-alkyl group containing a saturated,

linear or branched aliphatic chain,
- thioalkyl, an -S-alkyl group containing a saturated,
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35 group of 3 to 5 carbon atons, nore particularly a

cycl opropyl, cyclobutyl or cyclopentyle, al koxy, an

-0-al kyl group containing a saturated, |inear or

branched al i phatic chain, tjﬂ$ajkyl, an -S-al kyl group

containing a saturated, - 6 i near or branched

al | phatLe ehakhanthiar galipheigncAuky, group in which

one oF nore i rogen ato have been replaced with a

ftuori Gduareml kvl uAaprkbXy, JEFUR KokyWatolip PR N chere

?Pehgaragé{% étgms{ﬁﬂﬁétlﬁé&ﬁfﬁrl 3 @cél:ﬁﬁihtﬂ’ﬁiﬁ l&(le@r\mméhaaom,
uorine ato uor ot hi_oa ,_a thioalkyl. group_in

whi ch ABCBPA LGy ' hydr @&ﬁ’%&vcﬂ@%\}& i cPHacRy mere

wi t hyarbbear kbems ahave hategereplamgd avifdluer iflewrane atom,

chl ori a om r 1 [MeloIMy e S

Che | nOGHEF SR HAS 5¥ Lpr Ept B0 a0y d s (o vBe aas s ©F

met hods, hiyllrogenansdmsy heve bekanespipged wakhow, figorine

Thugiop first preparation nmethod (schenme 1) consists

in reacting an am ne of general formula (Il), in

whi ch Relaagn mteme & delamide i @ (Hel Yo al 2 forAmi e °r

(1) apWibhiae .carbonate of general formula (I111), in

which Z represents 20 a hydrogen atomor a nitro group

and R2 is as defined in the general formula (1), in a

sTheentmpoahdas offolthene ngentdoch heyobehpmepagedaaccording

L eper kL Ge O dBlaIRen 11300, 80C aScheTR e ( Llihelnernac

carbonates of general’ formila IIF) y be prepared

afedhaivng to any net hod described in the literature,

for exanple by reacting an al cohol of general fornula

SHEREI L VNG G AT
t Feebbyhanineamtine dbi sepropyl evhylas 12]) atim which R, and
RIS RS ¢ %;Pneet&‘e‘iﬂ 0Ge a0dnLhg M &fd i ooy at yren &
carbonate of general formula (III), in which Z represents
a hydrogen atom or a nitro group and R; is as defined in
the general formula (I), in a solvent such as toluene or

dichloroethane, at a temperature of between 0 and 80°C.

Scheme 1

R(NWm -

()

The carbonates of general formula (III) may be prepared
according to any method described in the literature, for
example by reacting an alcohol of general formula HOR;
with phenyl chloroformate or 4-nitrophenyl chloroformate,
in the presence of a base such as triethylamine or
diisopropylethylamine, at a temperature of between 0°C

and the reflux temperature of the solvent.

According to a second method (scheme 2), the compounds of
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conpounds of - 7 general fornmula (1) may be prepared
by reacting an am ne of general formula (I 1), as
defined above, with a carbonate of general formila
(I'f1a) in which Z represents a hydrogen atomor a

n?%ﬁ%ﬁgﬁoﬁBrmB§a'?I?Smgﬁfbee?rbﬁakga %ygﬁegﬁﬁhngoéﬂuéﬁlne

represents a

rou
c@ﬁ baggRerast efowiutnetl) £ ordfll éie(fylé}edt hé?ovﬁbt aY"iHEB a

'éakﬂ@ﬂaﬁ@nﬁﬁrééﬂetiﬂCfékﬁﬁlﬁxnﬂmtéﬁ:Qﬁﬁ@ﬁﬁh.Zfﬁéﬁvéaents
via am nol ysis us of, gener.

(1) I al

{ B1 FIECRBREBL PR i SRS T SiRreindd PR PRG §Edetd the
18eherall &o(rhazlaTha)amrm)I&srspmeaentsnanmptbwl or ethyl
perf orme nt, ol¢e ' e
grgngerdﬂng gu%ﬁ%%g\sé%net %%%EIO%Sr%q‘%éethhahy ro uérnaﬁf%{ thus
nmebhanokdand dilbsxaneongehtmd 2m® @ oempound R |geagral

ofSEﬁuBQNH% (I)vgaTﬁﬁlﬁ@ﬂggﬂthQMQE;géﬁeéﬁhngokﬂy|@eneral
(LI )1% prepared accordln t.o_an

dé@éF‘P%éd NEs han| el drse, 15 of @eg;(g%@ g,nbgcdne general

\rlvﬁaﬁﬁugg am) al @aaoIam@_floggeesakeaaﬁmhamayma%e@e&mad in
iC represents a_net or et rou

ReR T VERFOFUTor 1t BobPoAthi BFofhBNyT SERI BFoPor RATES ou°h

| ast Inetpaasénaadote&rbhydrsﬁuhaas oter met:hyhai!n aadogioxane.

di i sopropyl ethyl am ne. 25 The conpounds of general

formula (1), in which RL represents a group

substi tut edsﬂhﬁﬁlea%roup R3 of Cl_6- alkyl,
C3. 7-cycl oal kyl or C3.7-cycloal kyl -C _3-al kyI ene

type, or wizh a group R4 as defined in the general
formul a 30 aIRso be prepared via a Suzuki
reaction per st ~o0” v O R

" NH aa) © (\NJLO)\H’O‘R RgNH,
_N 0 —_—

Nme ()]

Y

R,

(I ()

The carbonates of general formula (IIIa) may be prepared
according to any method described in the literature, for
example by reacting an alcohol of general formula
HOCHRsCOOR in which R represents a methyl or ethyl group,
with phenyl chloroformate or 4-nitrophenyl chloroformate,
in the presence of a base such as triethylamine or

diisopropylethylamine.

The compounds of general formula (I), in which R,
represents a group substituted with a group Rz of Cie-
alkyl, Cs.p-cycloalkyl or Cz.;-cycloalkyl-Ci.z-alkylene
type, or with a group Ry as defined in the general formula
(I), may also be prepared via a Suzuki reaction performed
on the corresponding compounds of general formula (I),
for which R; is substituted with a chlorine, bromine or

iodine atom or with a triflate group at the position in

which the group R; or Ry is to be introduced, for example
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on the correspondi ng conpounds of general formula (1),
for which RL is substituted with a chlorine, brom ne
or iodine atomor with a triflate group at the
position in which the group R3 or R4 is to be

i ntroduced, for exanple - 8 using an al kyl,

cycl. , 0 yl oy | bbeoni
LI g oE O DELELERLY, oo pahaFer boeonsc
r&gidsents a group substituted with a group R3 of Cl1.6

al kyl, C3_,-cycloal kyl or

C3 _7-cycloal kyl - 3-al kyl ene type or _w a group.

a@&efqnﬁechﬂp?H’édﬁeﬁg a%erf%?:‘h]ul goﬂ‘“}l?a a(rL1[g . mwglgﬁ B

%ﬁé@r@@e&ﬂﬂsy aqu e@g@spﬂbabat gtatpdofvigéner agr%mmrﬁ.ul @af Ci-e-
NHRG6, the i reagtio 1.bed- ab

A e

f ormwliah( baprespdsf iaredeibiovs iThehacdepersl derawiae (1),

ofynggener asegdetkpadsako the 1
cgrnlgiaer%t ﬁre{%e%@%%s@%i %g% _rrakessi I%P\%ggi{bbl eb%(ﬁenera
( eabove

oBraTlEh CHR=GRPIEads CHE FatTara FirThit §5CH5
ceppoupds péreeppeal é@rmgi% @drpbamshen dheir mfdegefieral
preparation i.s not descrj are,.co r.cial |y -
av & ihPe (16 d’@séilﬁl%&é’t?c# r?%toh"g d ﬁﬂthéar acurlén §F Ry 2aven of
beamicepdr dbrmadeordNHg 49 defiodd ahatveaprp tbscrpbbgmate-
t her ej h Q. a7 e i1Lgd gt dhe th
e o b oot ST 10, HRAERE L6 ditdilie the
commpcsingls pi geadrasl £ormeddr dilig to another of its

aspects, a subject of the 25 invention is also the
conmpounds of fornula (la). _These c ounds_ are usef ul
adhen CorRedPapests B?Héﬁihggiﬂ?ﬁﬁ@ edaie c‘%ﬁi}) dT,fode of
f eridadaltlilon The retamlses itdedt, faold awnindrestldte avhelable
preparation of .a .30 e 0 h a
[ r?\}gﬁeisézr{lbﬁ%{eslen et%errp :{eEs)eéaartgjlﬁ%’t r??%%?ng\ffg\%dsge \];Spare
nereloprdiod [Hausietttels Hehati rvent doscr iped nt ke baial g5eshat

204 AR 30 DR AN od GrMeyel Il d
Chr omat ogr aphy coupl ed to Mass _ Spectroscopy) SF‘ectra 1
e r aniResstelicEeresadndl eHEL1 35 RyliFe t 3¢S oFOPRETC1ally

CQRRQURES <Obt ai ned.

According to another of its aspects, a subject of the
invention is also the compounds of formula (Ia}. These
compounds are useful as intermediates for synthesizing

the compounds of formula (I).

The examples that follow illustrate the preparation of a
number of compounds of the invention. These examples are
not limiting and serve merely to illustrate the
invention. The microanalyses and the IR and NMR and/or
LC-MS (Liquid Chromatography coupled to Mass
Spectroscopy) spectra confirm the structures and the

purities of the compounds obtained.

m.p. (°C) represents the melting point in degrees
Celsius. The numbers indicated in parentheses in the

example titles correspond to those in the first column of
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MP. (C represents the nelting point in degrees
Cel sius. The nunbers indicated in parentheses in the
exanple titles correspond to those in the first colum
of - 9 the table bel ow Ex%ﬁgle 1 (Conpound 44) 5
2 (nethylanino) 2- oxoet hyl
L erﬁlforonethyl)oxy]

|pﬁeny?y 7 pi per azi necar boxyl ate CF30O O Ny OANHCH3
O 1.1. ethyl [(phenyl oxycarbonyl)oxy]acetate 32 n
(BREmPTRI ) QEoRBSOY¥A ghhoroformate are added slowy
10 at roomtenpeéerature to a solution of 25 g (240
nmmol ) of ethyl glycolate and 55 m (315 mmol ) of
dp i $metRPY LAl AY) ap-BRokBhHD04AY 40F [ ekliEDaorShethyhioxy] -

Erp Phrnghy EéiesaPé”ré% TREP SRR hEER (rate 1o 15

concent r at e§Fs reduced pressure. 53.7 g of oily
product are obt , and are used w thout further
purification in the i:m ow ng step. 1.2.

2- (et hyl oxy) - 2- oxoet hy ’Tﬁ-bro henyl )-1- 20

pi per azi necar boxyl ate A sql | ﬁl g (24.08
mol ) of 1-(4- bronophenyl) pi era2|ne ahd 6 g (26.76
mmol ) of ethyl [ (phenyloxyca bonyl)oxy]acetate
Obtalnedhym st ppetyloxychbbbiyid ogf] hobuene i s heated

12 h ur s t c
C2 BEmPesoEratirer SR Jpfalitanpd adctahgy toRhuy
paEssqpe aﬁmpehetnggl@@eatMQiUQmmhwﬁé@5:ﬁtfﬁﬁp mmol) of
tﬁ{/iezo/ glij?:r QIR00r aptyyg on skkiga gel ,31%| el of

and_then 30/70 m xture of ethyl acetate
aﬁal%%r@%%%@yls@m?wng 580 Bur @Tpr-sditdhs n The gt 18
Oéoﬂﬁlgﬁédtaﬂtro@ﬁYﬁ%ﬁbéE&EﬁrétfbﬁOH1heﬁﬁerature are
us obtain C: 80-82C 1.
R RS oo bdenyAeur (o PIFI (BIbrERRy (dkgEse i

concentrated under reduced pressure.

o

53.7 g of oily product are obtained, and are used without

further purification in the following step.

1.2. 2- (ethyloxy) -2-oxocethyl 4- (4-bromophenyl) -1-
piperazinecarboxylate

A gsolution of 5.81 g (24.08 mmol) of 1-(4-
bromophenyl)piperazine and 6 g (26.76 mmol) of ethyl
[ (phenyloxycarbonyl)oxy] acetate, obtained in step 1.1.,
in 50 ml of toluene, is heated at 80°C for 12 hours.

The mixture is allowed to cool to room temperature, it is
concentrated under reduced pressure and the residue thus
obtained is then purified by chromatography on silica
gel, eluting with a 20/80 and then 30/70 mixture of ethyl
acetate and cyclohexane.

7.75 g of pure product in the form of an o©il that
crystallizes at room temperature are thus obtained.

m.p. (°C): 80-82¢°C

1.3. 2-(ethyloxy) -2-oxoethyl 4-{4’- (triflucromethyl)oxy]-

4-biphenylyl}-1l-piperazinecarboxylate
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35 4-bi phenyl yl }-1-pi perazi necarboxylate - 10 2 g

(5.39 mmol ) of 2-(ethyl oxy)-2-oxoet hyl 4-(4-

br onophenyl ) - 1- pi per azi necar boxyl ate, obtained in step

1.2., 3.33 g (16.16 nmol) of %— (trifluoronethoxy) -

phenylboronic acid and 4.57 é (21.55 mmol ) of hydrated
pof assicU hos hate uspen (a4
r@ﬁhoiyegﬁgne g e |n rodgcg§th 8é§)n5 8%8%F%y1 (4

aﬂnmmpméweudo 62ggg@id&inﬂﬂ@:bqﬁyh%wmak@btﬁ@nﬁﬁeﬁy} step

pRosgphi nej pad | adi uRki 6t hgRiaddesds The (Eeagt i8Romethoxy) -
m xture 1s then mai ntained at about 800 f aor

12 h
1@henyilborendentadt @ d2BRdér Sreducktt predEind. ehydZated

@Bt@@%ﬂu&t t@iﬁ@@pu@tw t mxmﬁéﬂdu@nehhgnelarndlwatdca 1,2-
eous ,.phase i s separ out, and_extracte
Qﬁ¥e &a@ﬁlorgﬁgthaﬁg%rP ECESbi n& SFgan inert
pha&e&paeeedrledszoger(@s&Hmeshlfaﬁb aadraheSﬂttuPHEByl—
[ C essyL e, s
B By e N g O b PG e
ge|s téilem Hﬁgnmatlﬂﬂed a30APewE BOfCe fofr dizhyIovgcEet at e
and Ci)éctcah%éae%atédfiénsle r@ﬁ@élé@t AELsi0Rd aimed reibbe is
formof a white so 112-116C %1
2-te.lf@phy%mwt+&)h 2%%%%911‘182115&6 i ¥fEBFo- the aqueous
n@hh)éle) 0X)e - d=dpphetwd vyl put- plapﬂrazamttnﬁ(ylmece with
5_nmo of _.a solu I -
R B N
gov@3‘5ﬂo@nmh)smﬂfgi@ethyﬁoxyya2f@kggahy|1s concentrated

uhﬁeﬂ(fé ﬁé@%r%ressure The residue thus obtalned is
nmet yﬁ)oxy henyl 1- plpera2|necar OX{ at e,
é

pPEBateed YsF@ﬁOI‘aGOera@hﬂqzﬂ sdf icet Bedol SLEERPRE) Hyth @
T /C’@nml&lﬁ@‘i"eabfr Qe H e Bpetater anfdo ﬁ:y]ﬂohﬁbﬂame 30

Aft concentra under redu thef

réLS| ué Oofgt%ﬁ?] 1EJIC s2pfir FRtéd gP 7
Sisbildd.gel, eluting with a 97/3 n1xture of

dic Iorg th ~ o~Tethanol. A solid is obtained,
ahﬂgls rgiryg? ??geg from a mxture of ethyl acetate
and diisopropyl ether. 35 0.86 g of pure product is

tQug obt ahnedeinyibRi£05 bobxBetWhite sOL{g: - [ (trifluoro-
methyl) oxy] -4-biphenylyl}-1l-piperazinecarboxylate
7.10 ml (14.15 mmol) of a solution of methylamine (2M) in

a white
phy’ “on

tetrahydrofuran are added to a solution of 1.60 g
(3.54 mmol) of 2- (ethyloxy)-2-oxoethyl 4-{4’-[(trifluoro-
methyl)oxy] -4-biphenylyl}-1l-piperazinecarboxylate,
prepared in step 1.3., in 14 ml of methanol. Stirring is
continued at room temperature for 12 hours.

After concentrating under reduced pressure, the residue
obtained is purified by chromatography on silica gel,
eluting with a 97/3 mixture of dichloromethane and
methanol. A solid is obtained, and is recrystallized from
a mixture of ethyl acetate and diisopropyl ether.

0.86 g of pure product is thus obtained in the form of a

white solid.

LC-MS: M+H = 438

m.p. (°C): 187-188%¢°C

1 NMR (CDCl:) & (ppm): 2.90 (d, 3H); 3.25 (m, 4H); 3.70
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LC-Ms: MEH = 438 mp. (O: 187-189C 1H NWR (CDC13) 6
(ppm : 2.90 (d, 3H ; 3.25 (m 4H ; 3.70 - 11 (m
4H) ; 4.60 (s, 2H); 6.10 (broad s, 1H); 7.0 (d, 2H)
7.30 (d, 2H); 7.50 (d, 2H); %660 (d, 2H). Exanple 2

(Cbnpound 37) 5 2- (nethylaﬁi ) < 2- oxoet hyl
4- rlfl ro - .
( eny yl] % era2|decar ngﬁ% f%’z%ﬁ?' 7.0 (4, 2H);

27(ﬁ@tH¢Ia@ﬁdo)725@xddbhyﬁ)4 fdi-ePodHenyH) car bonat e
5.93 g (29.4 mmol ) of 4-nitrophenyl chloroformate are
added portlonMAse and at roomtenperature to a
sE¥pERdeor (GPmPoyRdy3739. 4 mmol ) of

2 hydr oxy- N- met hyl acet am de and 15 16 5 g (58.7 mol)

ed .di i sqpr I yl am n

A2g SRRREYLBmiRg) 3 sRRR e ) o) 21 B 556 *f“?rom@%w -
dbdbhengﬁgﬂmaaeplﬁbhahahesbrbbxmgams contlnued at room
tenperature for 16 hour The resin is filtered off
and rinsed with 150 ni 20 di chl oronet hane, and the
filtrate i s concent Fat et uh@ reduced pressure. 6 g
of product are obtained in e of a al e yel | ow
solid (purity estimated at 70%, a used wi t hout
further purlflcatlonlnthefoIILOW epNHS, 2. 2.
2- (et hyl am no) - 2- oxoet hyl 4-(4- bronmphenyl) 1-
pi per azi necarboxylate 1.17 g (4.85 nmol) of
1- (4- bronophenyl ) pi perazine are added to a sol ution
of 1.47 g (4 nnDI) of 2-(methyl- 30 ami no)-2-oxoet hyl

n tr (W iRAd ri8nate

h %pz't%!}\(:' oroe % HAd 4 h SR edy: &8

ane. his“reaction ‘mxture is

héaﬁéd Gt (8Bt f o) 250 hodr 81 EYRBRARYL U T AT a7
t ageeal pbot i 8L EENRLH Ak tIr fod b dripett Uefo a suspension

co centrated_under uced_p sure. The
|8m/Pea|388 |smpﬁig gp |hY§F8ﬁVonW§FﬁXh cggamlde and
mashedg; 128.7 mmol) of supported diiscpropylethylamine
(Ps-DIEA from Argonaut, charge = 3.56 mmol/g) in 250 ml

of dichloromethane. Orbital stirring is continued at room

temperature for 16 hours.

The resin is filtered off and rinsed with 150 ml of
dichloromethane, and the filtrate is concentrated under
reduced pressure.

6 g of product are obtained in the form of a pale yellow
solid (purity estimated at 70%), and are used without

further purification in the following step.

2.2. 2- (methylamino) -2-oxoethyl 4- (4-bromophenyl) -1-
piperazinecarboxylate

1.17 g {(4.85 mmol) of 1-{4-bromophenyl)piperazine are
added to a solution of 1.47 g (4 mmol) of 2-(methyl-
amino) -2-oxoethyl 4-nitrophenyl carbonate, obtained in
step 2.1., in 18 ml of 1,2-dichloroethane. This reaction
mixture is heated at 65°C for 2.25 hours.

The mixture is allowed to cool to room temperature and it

is then concentrated under reduced pressure. The oily

yellow residue is taken up in dichloromethane and washed
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successively with sodi um hydroxide (iN), water,

aqueous 5% citric acid solution, water and then

brine. This organic phase is dried over sodium

sulfate and is concentrated.ynder reduced pressure.

After washing with 5 d||sopraigyl ether, 1.3 g of

product _are obtal ed | it |d
Sélccgyntlﬁgép"s ft%t SOOﬂWa %%}gga aI ys I%Mq ‘9 %%I on(i@m(mus
Mefsr i €1t der esiidl 180521t60m (V- 3 mavk) *«2)111613 $olige-onThis
OBrb Lhaicumydiphenyl - phosphi Gdear S idlnm O s@_lmat@_- THRa is

undér an inert atnosphere,_ are introduced into

sGOPERSFEALEA Fngler 3 et PIISNENG 1 FHEteF reRshing with

(E':Lbl'é@ r%@Q‘l"rQQhME‘Sh,l BCrgPScSﬂ I ketliot tadr2%fained in the
|V|ny %enzepjfL DVB),, .Charge = 0.7 15 mol/g) in 50 m

of C&RhPdr Bu¥Piber SAYdFof uran (THF). Orbital stirring
|s contl nued at roomtenperature for 24 hours, and 60

t esfg]dog]?ft g(gailﬂcﬂ rﬁr ‘éaEQE’E sta%%teﬁqecﬁnto

re3|n [ ered © 'S Was suc ess
V\/Nﬁé‘iflfaééﬂoﬁ§51mHF a THF/ H20 (2/ 1) 20 mixture, THF,
t@hugn%a diohlorpret hape an@oqwlonetctteul@mﬂm Sdiﬁl@@nyl—
dri ed under vacuun1for 2 hours. A su

spensi o th
r BEPEPPARE  ob B Red dts aitht df neld at™ }?%Oél?cg?r 24aIF1oqu]§ert
lat%sphe@fe etyowolimnidRided ohtot ol uenepeAbtien of 5 g

[ atl Q sin shed. 25 Ssi vel.y Wit
éét‘% qlp_": %ﬁd eetrrﬁﬁfl &t erran tofﬁfq‘e 5%0 48 hM€Sh
tcea‘sﬁémnkeé w?epbat%:dOf cnlllv;tmyfésenzerreen@i@ t:h@harge = 0.7

@ E'/g ffﬁ&t' BNsyPf Siehes POl Y PBke E@%ﬂawa%otfmﬁn (THF) .
obt al ned 0.18

|1 S rle un er vacuum for 2 hodrs. . g
(6rR6CAROFS 15 1ngt LGkFSDERRYRENFFpRESPhERBpETaBUre for 24
pab{l@el UBhHS s3dead dfo & HisRensidn COfmI s wasen ae 66hen

of, tol ne and this reac rels |nta|ne
a?ddggc fc#‘eQ4 Tour's. The I‘ini{:ﬁF% oL OMO Too ed
t suroenst eaper atiwte, watneh-, theetesen iTSIFY,i |& eTIéE/I@;fo (2/1)
a e C i & t
SRR Pho e CTERNAY, Ml I SPoREERONE. ShE AT Nether
used wist hban fimeﬁerlndaifl vacaumoforn2 bﬁérﬁol | owi ng

SEeBus e651gn(gft9ﬁéagbggh 2n0%08bh¥kned is maintained at

L trifluoroneth
7 °C for 24 hours 1n 47 ml of ethanol and 23 ml of
toluene. After filtration, the resin is washed

successively with acetone, THF and ethyl ether. In total,
this treatment is repeated four times to remove the
soluble fractions of the polymer. The resin thus obtained
is dried under vacuum for 2 hours.

0.18 g (0.16 mmel) of tetrakis(triphenylphosphine) -
palladium is added to a suspension of this resin in 60 ml
of toluene and this reaction mixture is maintained at
95°C for 24 hours.

The mixture is allowed to cool to room temperature, and
the resin is filtered off and washed successively with
acetone, THF and then ethyl ether. 5.135 g of resin are
obtained, and are used without further purificaticn in

the following step.

2.4. 2-(methylamino)-2-oxoethyl 4-[3’-(trifluoromethyl) -
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- 13 4-Dbiphenyl yl]-1-piperazi necarboxylate 0.18 g
(0.5 mml ) of 2-(nethylam no)-2-oxoethyl 4-(4-
bronnphenyl)-l-piperazinecarboxylate obtained in step
2.2., 0.21 g (1.1 nmol) of_31 rifluoronethyl)phenyl 5
boronic acid and 0.16 g (1.5 ) of sodium carbonate

I f eth I
B A e T S Sty el
cat-alBysy, (@bBaimmeall )i noft & @ethy lami ncher? wRaEaAd 4- (4-
05%%lph%h'yrlr)' agpliec_—%&tm%%atb%&ya%ef Or o¥Ba heed S .inlOstep

emxturelsa to.coal tO roo

Ira
tﬁe rest el sTritter BB &d PiAkEY ngmetﬁyi?phenyl“
disehbarieneidianeand andi § hg f(ill. br af1i)s «dnesedivuat edrbonate

HFUEREGREH Grbied Pkt ang h%aéﬁ%'&% S heed are
wii i redigrest. edo attiegus (sodi wmlES bofarheyatesesbl paidadium
Tﬁﬁt%ﬁ%%@' ¢ %B?%gn%é flr{tgggg %h;ouggr@ hyﬁéﬁp%@@eta and

cartridge and t Itrate s t concentrated under
r edbdéalpesdsuiag A eonpinesidas BRAC EPystdl Prres-

flmt@ %ba%%&reomél a@.tlhﬁfed |t33 QEB@I negl. - aﬂmotilgpgrgture, the
ite cry S is ine =4 m p.
éf81T2§513%§E¢F?\W?/R3?€D€T§) sy L 9%1E§,1°§5We‘fhane'
3aﬁa 3185 fimt réde 33650&c&&t¢ﬁtedHhhdérGEeﬁspeﬁHbressure
5 bra 1 7. d, -2

4H?’ g.r %es Fgalﬁ_ﬂ ég\l E%f gi&%l%%?rgeéﬂne and
2wasbehy Wafrhn @r)atgromét hwemw{tsh[ ga(cwafcleeio PEHEPH§| Fodium
igigg§%§bbt% p¥519%&%n1 pf@@r3§fﬁgﬂ¥ﬁ E@ielg 3fiitered

[ br ono- 2- p
pi bépaghnécwWhgbécssa%rzd@e( f@?l )fléFrate 18 then
1cdndenet-hykat Dylel- peperad peesslde.car boxyl ate, 37 g

\Be PLOP bosacbiurrel: Souata duesnadam HitsYopBgp ether
direthybiself.oxi de (DVMSO) are introduced into an

0.15 g of white crystals is obtained.

LC-MS: M+H = 422

m.p. (°C): 129-130°C

H NMR (CDCl,) & {(ppm): 2.95 {(d, 3H); 3.20-3.35 {(m, 4H);
3.65-3.80 {(m, 4H); 4.65 (s, 2H); 6.05 (broad s, 1H); 7.05
(d, 2H); 7.50-7.60 {(m, 4H); 7.65-7.80 {(m, 2H)

Example 3 (Compound 76)

2- (methylamino) -2-oxoethyl 4-{5-[3-(trifluoromethy1)—
phenyl] -2-pyridyl}-1-piperazinecarboxylate

N

N 0
N0 A e,
o)
3.1. 1,1-dimethylethyl 4- (5-bromo-2-pyridyl) -1-

piperazinecarboxylate
29.2 g (157 mmol) of 1,1-dimethylethyl 1-piperazine-
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autocl ave. The m xture is then heated at 150C for 5
21 hours. The reaction mxture is allowed to cool to
room tenperature, it is taken up in ethyl acetate and
water and the insol uble natgrlal is then separated
out by filtration. The ane ts phase i s separated out

d t i t
2gﬁ5%ﬁ§§ §§n|§ e mag% (%ié%F @{Eiﬁl%ﬁne and
agledusy sblﬁ'ﬂnmmbllé)rlccfe pasbaamwn gatbdnatd cwapended in
sgdi ymn sal I]Jgrhgth fdsﬁffmgjh dr %D%O)' %I(éoﬂ_%%%ﬁﬁhég into an

under reduc ssure e resid obt ai ned
pantPréavey cTﬂP@rrﬁf!JG@TrLH{ﬂ}yl@n § Pncaheg%tre 1?tel aFPnS for

ghh@uggll m xture of dichloronethane and nethano

8o OLSBLPANST B AS SNANELLD S TABET & coom

1t?ﬁpbfaﬂﬁr2 pﬁml@ﬁ)¢nkmmaﬂpnen4&tmy1(zhéUauy)anﬂ water
sol ytign of, h hl orj ( I e
a%aé q% r&8ﬁ¥gg%%eraT%§%§¥ag J'soFu{elonegfél 6 oﬁ% by
(sﬂlueanwph) oThe, lagiieeedy|plRget hd separated Out and
&érQEggH gwﬁ%é'@ik% btﬁy@eééétﬁggarEﬁéYEéﬁﬁlned organic

talne I n st B 4- d|ox ne. g
rEB@F?énaﬁ?xWE? eﬁswﬂﬁ@nSﬁﬁPﬁPSPﬁeaqH?OHEoE? 68 ¢ f°§lde
hﬁglﬁtéaﬂggﬁﬂxﬁﬁﬁ@dl§V$Qn§gﬂhﬁgI%dﬁratégyaﬁgSthédﬁi;trate
reduce ressure he di rochl ori de obtajne .
R SR R R TG g o S RSt s S
wabeaingédl liewesr byiedr byorvisensdetamy, @it lsilica gel,

%i{luﬂgr A0 g gdgﬁod'r&i@ﬁd%dr8@%9@&?&93&1&@5@ and

asés dre separ at séftling, the aqueous phase
|§eéhﬁﬁ@éted twi ce mnth 35 di chl oromet hane, and the

cpgbhngd gr-ganke Rbasesuar eptwashgdini thesabuhabeda white
aqueQus sodiumchloride solution, dried over sodium

s@iPfafe and concentrated under reduced pressure. 12 ¢
ofr. prodect :ape-ebtained in the formof a white - 15

3.2. 1-(5-bromo-2-pyridyl)piperazine

49 ml (272 mmol) of a solution of hydrochloric acid (6N)
in isopropancl are added at room temperature to a
solution of 18.60 g (54.40 mmol) of 1,1-dimethyl-

ethyl 4- (5-bromo-2-pyridyl) -1-piperazinecarboxylate,
cbtained in step 3.1., in 100 ml of 1l.4-dioxane. The
reaction mixture is then maintained at about 60°C for 3
hours.

The mixture is concentrated to dryness under reduced
pressure. The dihydrochloride obtained is taken up in
200 ml of dichloromethane and 200 ml of water, followed
by portionwise addition, with stirring, of 10¢ g of sodium
hydrogen carbonate. The phases are separated by settling,
the aqueous phase is extracted twice with
dichloromethane, and the combined organic phases are
washed with saturated aqueous sodium chloride solution,

dried over sodium sulfate and concentrated under reduced

pressure.
12 g of product are obtained in the form of a white
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solid. mp. (Q: 72C 3.3. 2-(ethyl oxy)-2-oxoet hyl

4- (5-brono-2-pyridyl)-1- 5 piperazinecarboxyl ate The
process is perfornmed as described in Exanple 1 (step
1.2.). Starting with 6 g (241 0O mmol ) of 1-(5-brono-2-
pyridyl) pi perazine, obtained Fn step 3.2., and 10.88 g
(48 5§ mmol ) of ethyl [(phenyl oxycarbonyl)oxy] acet at e,

% pared in step 1.1. of Exanple 1, and after

cmrpnaﬂegﬂapﬁ9°6n silica gel, eluting with a 15/85 and
then 30/70 m xture of ethyl acetate and cycl ohexane,

6. 70 g of product are obtained in the forn1of an oi

tﬁat‘3 c st sy @ xRty ol #d(518rgng-2-pyridyl) -1-

ﬁﬁb:fer&b@mé):a%b@ bRyl 4- {5_-[3-(t[)i fl UOItronet hyl) -

en razi necar poxyl at e

D BeeaLoreBhei PoPRESoSEEe dFngoreLhe it  Biargle 1 (step
deser ) bedtiartExanpbecd 6sgep 21..3.0) muBtlar tohgl wi § hbBogo-2-
2 t 0 hyil
8{%§g9§h§g§e}a9 % (%ﬁﬂzﬁﬁg%%ag?néeggr%%xyl and 10.88 g
olft&i. R8dmmaldt epf 3e3hyl 4£59hgn1'2qx1qaﬁh@mylb@xyl acetate,

pgg bEéaorQHFthy{éﬁhGQYHbOaniC ER&hH16. 84 g {BR. 28fter
hydr at ed potaSS|un1phosphate and %'93 g
(ghgg@aﬁﬁgr?pgy sg silica gel, eluting wit /85 and

tehéaklt SAAT Eh@ﬁt}tbﬁ&loscﬁhl @Q}:gal | adétiate a::'aﬁh@f tpﬂ?ohexane,
cor 6] a on_silic
n?x?g?% %% gf%§PC50%Y%t% g cycl6ﬁgg%ﬁgxqb%§3g£ 8%1 that

progettlaieesbtai nedhibhet Belfidrm of a white solid. 30

3.5. 2-(nethyl am no) - 2- oxoet hyl 4-{5-[3-(trifluoro-

nethyl)phenyl] 2- pyrldyl}-l-plper zi necar boxyl ate The
pPobes? 1 (¢ heriunhed sustdity told hé3p¥%€é8ﬁ?%romethyl

dgsenihedoipyExa 31ﬁb@alé)ab8txutalt@gvvlth150
B 3&4% ; ﬁF ?Q% ( @ 72 roet%yl 5

N CE AR ACOTE B A LA R
caebaxybaﬂe irobEehmele | ﬂl Sﬁsﬂmp? 4.3. }indSSaﬁ‘rtlrhg WiEh53 g

f I
HEE ﬁg%mg¥ ?a%EIg%ﬁo§¥¥giuxhgonatograp f’on S|?|bromo 2-

gevridel utirgipethz ne@7¢Srpdxrlate ofoltisdnest drechgRe3 - 3.
a@d59 g (24.17 mmol) of 3- (trlfluoromethyl)phenylboronlc

acid, 6.84 g (32.23 mmol) of hydrated potassium phosphate
and 0.93 g {0.806 mmol) of
tetrakis (triphenylphosphine)palladium, and after
chromatography on silica gel, eluting with a 30/70
mixture of ethyl acetate and c¢yclohexane, 2.22 g of

product are obtained in the form of a white solid.

3.5. 2- (methylamino) -2-oxoethyl 4-{5-[3- (trifluoro-
methyl)phenyl] -2-pyridyl)}-1l-piperazinecarboxylate

The process is performed according to the procedure
described in Example 1 (step 1.4.). Starting with 1.50 g
(3.43 mmol) of 2- (ethyloxy) -2-oxoethyl 4-{5-[3-
(trifluoromethyl)phenyl] -2-pyridyl}-1l-piperazine-

carboxylate, obtained in step 3.4., and 8.6 ml
(17.15 mmol) of a solution o¢f methylamine (2M) in
tetrahydrofuran, and after chromatography on silica gel,
eluting with a 97/3 mixture of dichloromethane and
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- 16 nethanol, followed by washing with diisopropyl
ether, 1.18 g of product are obtained in the form of
a white solid. LGMs: MH = 423 5 nlp. (O : 158-160C
1H NMR (CDC13) 6 (ppm: 2.90 %d ; 3.75 (broad s,
8H) 4.65 (s, 2H); 6.05 (broad®s 1 6.75 (d, 1H);

( 5%1518’&8& 79%m Jzi?‘?%‘? hWaE?’#ﬁ}}S”ggo&gEPmiislcopr%xpay”f' Scfler,

41{ 58] 4 (dff i produonetlyl obtained in the form of a white
pg Qﬁﬁ]-Z-pyridyl}-l-piperazinecarboxylate 15 4. 1.

%e yl oxy) - 2- oxoet hyl 4-{5-[4-(trifluoromnethyl)-
phEnYIS):- Mgy &R} - 1- pi per azi necar boxyl ate The
PEO esqotg pqrfdﬁ%@dcaccordlng to the procedure

d@scrlbe (ste i 4 g .
208 (AR 73‘3%3 a%p P?”(])et r?yﬁg&y()ds:z 33QOG§“§7| IpLh 4 9gm
44( Bsbrenosgy ; pyrodykbroad Pj PERBZI derar Gbx\iEt;e,7.50-7.80

tained.in s Ie 3, 5.50 g (28.96
nﬁﬁ?}tdplft(tﬁgﬁlugrgﬁe E; phenyl boronic acid, 9.12
g (42.99 mol ) of hydrated pot assi um phosphat e and

1 1,407

tgtém%}%(trﬁphe ylghospﬁlne)palla |un1 and_ after

cRrdmetdyrlaphpcodn 2siorrekhydl | efuPndt w‘Fﬁlsleef‘-%ethYl"
Kkwka job Yidyagetia &‘iz@.}&@c&&b&&ﬁrﬂ. t2 78 g of

gFodug? aregﬁgiaﬁﬁgd |Eﬁfﬁ% formof a white solid. 30

4.2. 2- (nethylanlno} -oxoet hyl 4-{5-[4-(trifluoro-

met hyl ) phenyl ] - 2- pyrti 1- pi per azi necarboxyl ate The

process is perforned a to the procedure

[ [ D 1. 4.). Starting with

2.77 g (6.33 Mol ) of 2-(et ONY)™ 2- oxoeIhyI 4-{5-[4

_ N
35 (trifluoromethyl)phenyl]-2- 9{, ﬂﬁqra2|ne -
%g , an
I

17 carboxyl ate, obtained in step 4 '@ 80 ni
(31.67 nmmol) of a solution of methylamne (2M in
tetrahydrofuran and after chronmatography on silica

a%di eé etq%/loxy gg}éosetrgflt uzli—e{gt [9'—?@1':9%9198}:&%@9hy1) -
phenyl] -2-pyridyl}-1-piperazinecarboxylate
The process 1is performed according to the procedure
described in Example 1 (step 1.3.). Starting with 4 g
(10.75 mmol} of 2-(ethyloxy)-2-oxoethyl 4-{(5-bromoc-2-
pyridyl) -l-piperazinecarboxylate, obtained in step 3.3.
of Example 3, 5.50 g (28.96 mmocl) of 4-(trifluoromethyl) -
phenylboronic acid, 9.12 g (42.99 mmol) of hydrated
potassium phosphate and 1.24 g (1.07 mmol) of
tetrakis (triphenylphosphine)palladium, and after
chromatography on silica gel, eluting with a 30/70
mixture of ethyl acetate and cyclohexane, 2.78 g of

product are obtained in the form of a white solid.

4.2. 2- (methylamino} -2-oxcethyl 4-{5-[4- (trifluoro-
methyl)phenyl] -2-pyridyl}-1-piperazinecarboxylate
The process is performed according to the procedure
described in Example 1 (step 1.4.). Starting with
2.77 g {6.33 mmol) of 2-(ethyloxy)-2-oxoethyl 4-{5-[4-
(trifluoromethyl)phenyl] -2-pyridyl}-1-piperazine-
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5 nethanol, followed by recrystallization from et hyl
acetate, 1.69 g of product are obtained in the form of
a white solid. LCGCMs: MHH = 423 mp. (O: 206-209C
10 1H NVR (CDC13) 8 (ppm: 2.90 (d, 3H) ; 3.70 (broad
4.65 (s, 2H): 6.05 (Broad s, 1H): 6.75 (d, 1H)

> 75 (m 7,80 (dd, 1H):,8 50 (
CaI%PXy% %fbnpéﬁ% %ﬁﬁd.lgjé %%yl%ﬁ%no) %noxoe?hyP Tl
4(@5 €4- p@pﬂﬂfla@roﬁetﬁpﬂptlon of methylamine in

Oﬂé-,]t%%?&ﬁ'rbf%r%w' dvly) alftlé'rp%h%ﬂrr& %w ahe s@E%@aZQel
di nmet hyl ethzl:é (et hyl am nd) .- 2- oxoet h

pEpELtATBNeHiLEBr bBxyT AP%%H%R?(N?QN:Q5C§§°§OP?¥Q§HE and

n‘ﬂ‘i@ltha?l%% 1?1%@6 Sth&yl ﬂec@@@éﬁ%i%@%%@oxffahte EBhyl
0 1 C or.oe ne | s e r.o se . .a
SBOGES6E " & -2ou8) Ot B CGH S SBeiTgr 10 thEr g8k of a

nmhhﬁeoE021@nethylan1no) 2- oxoet hyl 4- nltrophenyl
carbgnat repaned in step 2.2. of Exanple 2, in 10
n?E 3% % gpchﬁgroethane Stirring is continued at OC
forpl HEGH,: 2RE-286R Cat roomtenperature for 3 30
héurﬁMRTfo@Dtmcta OfpbgiXt W &d S(Eonegnt r3at7©d %Erdaﬂ s, 8H);
reduced pressure and t he reS|due t hus OF dis
pdrPPi 8 byt) énPofat bgFapfySon 14} 1i%a/ V|Hgso‘7'75
Wk an2Q/ 8Qsompdayr e Hof; et syl (alceuait)e and
cyclohexane. The gradient is 35 gradually increased to
conplete the elution with ethyl - 18 acetate. An
oEkpmpdei ud Compoupdy$8al | i zes from dii sopropyl ether
is obtained. 0.61 g of product is obtained in the form

of a white 5 solid, and is used MA%hOUt furth
parilmeshyiaming) rRooxPsithadi ng?sf2p! dglstriflucromethyl) -

ZOkwbméhgrm}nQ)p%raagm) hyl-plpRiraeiazicaebaklpsteat e

CF,0
=
\%
N

5.1. 1,l1-dimethylethyl 2-(methylamino}-2-oxoethyl 1,4-

N o
k’N\[(o\)LNHCH3

o]

piperazinedicarboxylate

A solution of 0.53 g (2.85 mmol) of 1,1-dimethylethyl 1-
piperazinecarboxylate in 5 ml of 1,2-dichloroethane is
added dropwise at about 0°C to a solution, cooled to 0°C,
of 1.1 g (3 mmol) of 2-(methylamino)-2-oxoethyl 4-
nitrophenyl carbonate, prepared in step 2.2. of Example
2, in 10 ml of 1,2-dichlorocethane. Stirring is continued
at 0°C for 1 hour, and then at room temperature for 3
hours.

The reaction mixture 1is concentrated under reduced
presgure and the residue thus obtained is purified by
chromatography on silica gel, eluting with a 20/80

mixture of ethyl acetate and cyclohexane. The gradient is

gradually increased to complete the elution with ethyl
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hydrochl oride 10 25 ml of a 6N solution of hydrogen
chloride in isopropanol are added to a solution of

2.68 g (8.9 mmol) of 2-(nethylam no)-2-oxoet hyl

1, 1-di met hyl et hyl - 1, 4- piperqéfnedlcarboxylate,

obtalned accordi ng to step 5 in 25 m of
d|chloronethane Stirring is continued at 15 room
tenperéiure for 1 hour. The organic phase is renoved

byAtt iditnatiesi dus cUgt acrysldriopirss ok tdd dRppTaRy It legher
acidigagyequs phase is concentrated under reduced
pressure. After crystallization fron1|sopropan

g b5 radeét PrRyugte dBt sPhedTER tHe FBEmicE™ Shi ?ew ite

S@didid anghd@r esuseedd Witdhutc fRddesr ppiti €t OBni Bn the
t f.ol 1o n step. mp. (O: 167-169C 5. 3.

2- HA 2-2-oxoet hyl 4-(5-nitro-2-pyridyl)-1- 25
plpera2|necarboxylate 1.84 g (11.6 nmol ) of

AR RN LT e
diaraieks boxyl at e hydrochl oride, obtained in

Stﬁp 2. ofiNd; 3. §H n%oigglénnngk) 9 dN0§e§0 chloride in
dllsogropylethylan1ne in 55 of échloroethane
!

&9 b SRR o R SR GE S b3 mmol)

h@:lfrs 2-12I&@tmp1tawmd)szaldmdayuo CQQll -Hameablethyl-1, 4 -
enper ratur nd con t rat und es ,

o s e e rpra s 8y AP BER LT RF PR NS5

chirona’ ogt apily dirisidiweestgeine 355ekuring wist hcgmgmﬂzed at

ﬁh%k%{%éﬁ égﬂﬂg Qaqﬁnﬁpd met hanol . 2. 48 g of

product are obtained in the formof a pale
c'ﬂhed OBAANAF e PISEE Wi § hFEMOMES: ney 6ar1|t1r@<§é%nthqu>+19h a

dﬁﬁﬁh@ﬁm& @&ﬁ@rldgégana‘%%f ac1d13 aquﬁ?ﬁ% %Pase is
met oxoe am_no- 2- pyri dy -
plcé? sz%/ &F&% eé]‘%fdgp Sfd%pal | adi um on
chdreoalcriystaddedatdoca fhomuspensopanol, @ 66 @ (Cf $8oduct
s X
4- :g)ﬁﬁ%?é' pf??d :%nﬁgplpé?dglng%%?bgaifaf and are used
prapdcad ifmrither @t@lfuq@tg@nﬂlrbftf@t Ff)ﬂlléb‘@{nﬂ &tep.
m.p. (°C): 167-169°C

5.3. 2-(methylamino) -2-oxoethyl 4-(5-nitro-2-pyridyl)-1-
piperazinecarboxylate

1.84 g (11.6 mmel) of 2-chleoro-5-nitropyridine are added
to a solution of 2.05 g (8.62 mmol) of 2-(methylamino) -2-
oxoethyl 1-piperazinecarboxylate hydrochloride, obtained
in step 5.2., and 3.85 ml (22.4 mmol) of N,N
diisopropylethylamine in 55 ml of 1,2-dichlorocethane.
This reaction mixture is maintained at 70°C for 5 hours.
The mixture is allowed to cool to room temperature and
concentrated under reduced pressure, and the residue thus
obtained is purified by chromatography on silica gel,
eluting with a 98/2 mixture of dichloromethane and
methanol .

2.48 g of product are obtained in the form of a pale

vellow golid, and are used without further purification

in the following step.
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Stirring is continued at roomtenperature under a

hydr ogen at nosphere of 60 psi for 14 hours. 10 After
filtering off the catalyst, the filtrate is
concentrat ed under reduced prgssure and the residue
thus obtained is purified by “chromatography on silica
gel, eluting with a 98/ 2 m xture of dichl oronet hane

~and methanol. 15 0.47 g of product is obtained in the

f 61 M of2 -alme el amigot ot exkes ihylaridt (5 amsieth W -thoudyl) -1 -

flﬁfﬂ@faﬂ%éééﬁ%iﬂr&ﬂé‘] the follow ng step. 5.5.
(et hyl'am no) - 2-"oxoet hyl 4-(5-i ado-2-pyridyl)-1- 20

p|0pe?r4az9ne%5r /| BPd LASEHUt PBN fd?azo:%l gie2. 2dd@e| to =@
of suseinMd teft . edi g0l verh lrmné%lﬁ 6t of (W@thﬁrllaﬁuno)—z—

| oW d ['yti on, d to OC . of
Sy (o 8 Solten e B S ST
4m:€emenb Zﬂpystdpl )5i3 25 pirpercazi mgcasboxtdiatle, acetate.
m f
ﬁg_ﬁfﬁﬁﬁl on ( %ﬂueg{] Ja% ng]f Ol%gn g%n% %%%é:g&le uhg
0&YidsiodREl fatawamhaTe aid 503 8831g £q5 Yfndiounst. pot assi um
| odirde- | %ﬁ't%%)hgad%(?f $Hd 1 'c%&a'léfstcOn'i:h@aue@ﬂt:rbﬂles is

tenperature for an_ hour 30 reaction

MiSHRE rétt%ﬁm%%trﬁ%datprﬁ@% 21, e resAppg, thus

g@ﬂitlfaigldetda i@Om.ltrﬁlfneﬁatkw:j Schtbﬁat@@ﬁ&pgﬁ redigimisa gel,
Lfi.e to =14 addi ,ng sat urate

% um i &ar Elongt egég%'jutrplo}ﬁt eczl;\%crquéi& &ﬁ%ﬁ%“g pgne and

exrtert_é@tﬂ@d three tines with dichl oromet hane, the

C%'T’@J?nﬁ é’fgﬁP &3P EEaé%Ea%%dV‘@ih%éMf UEOLSy33 Vet -

thiosulTite so ution, water, brine_and dried over _
sGAHLAMEdl Pale. 3TRelpi LERAL W1theue cherhemmy ifigation in

I edeCEd1NRSSY &tapd the residue thus obtained is
purified by chromat ography on silica gel, eluting

wth a 98/ 2 m xture of dichloronethane and - 20

met. bandt - (meAfHeranmiasdli 12} axddrithl sopispybdet epyrHd@sb) -1-

bg?&e@agqlﬂ% )ﬁ%é@ ned in the formof a

coloure and is used w thout fur‘ther _ '
péri #ptation |¢qftHé1f€oI Powi{Bg2stmpel s of sodium nitrite

dissolved in 3.5 ml of water is sglowly added to a
solution, cooled to 0°C, of 0.47 g (1.5 mmol) of 2-
(methylamino) -2-oxoethyl 4-(5-amino-2-pyridyl)-1-
piperazinecarboxylate, prepared in step 5.4., in 15 ml of
aqueous sulfuric acid solution {0.33N). Stirring is
continued at about 0°C for half an hour, and 0.83 g
(5 mmol) of potassium iodide is slowly added. Stirring is
continued at this temperature for half an hour and the
reaction mixture is then maintained at 85°C for 2 hours.
After cooling to room temperature, the reaction medium is
basified to pH = 14, by adding saturated aqueous sodium
bicarbonate solution. The agqueous phase 1s extracted
three times with dichloromethane, the combined organic
phases are washed with aqueocus 35% thiosulfite solution,
water, brine and dried over sodium sulfate., The filtrate
is concentrated under reduced pressure and the residue
thus obtained is purified by chromatography on silica

gel, eluting with a 98/2 mixture of dichloromethane and
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5.6. 2-(nethylam no)-2-oxoethyl 4-(5-{4-[(trifluoro-
met hyl ) oxy] phenyl } - 2-pyridyl) - 1- pi perazi necar boxyl ate
The process is perforned accordlng to the procedure
described in Exanple 2 (step ée Starting with
0.250 g 10 (0.61 nmol) of 2- Efethyl ami no) - 2- oxoet hyl

i_.0dQ- 2- pyridyl)-1-pi perazi necarboxyl at e,
og%gﬁﬁ%ﬁﬁ1n step 5.5. 0.51 g (2.44 nol es) of
4 AEteirf weertomat haxah) phermmm cether d, 003819 gof - pgoduct
'nys45b% 1B@h|§ﬁ' Hbcfgﬁﬁyéf anélgngg10§HQPQkhﬂd and is

prepared I n st go of Exanple 2, 15
(PS8 RARPGH é\ﬂ-’@@@&% nigdifdmatadiPoriat &SofQlilgHing step.
(2.5M suspended in 12 m - of toluene and 3 m of

SEUBL g A es oR AL o) S aPaCEr e hl 87 St RaNAE BHELUOTO"
nﬁbh&gdlpx@dbhmmyi}@g pmrﬂdyﬂj4m4ﬁ1p£nazumemaﬂquyﬂate
wilte SePhaBhl C T AT ats ghﬁﬁgdﬁﬁ q et Hoorrppdure
Nwles(:@m@@g) ippprpmple. B0 (¢Hep3B)4:) 4. S’loal(tb?rl‘(‘iad"lsth HR50 g
4.5 1S mdd) s 605 (gﬁ&@rgrﬁamﬂrh')) 2ﬁa;Z<§et{1€£Fh, 4H)(5rlodo 2-

7. 30 (d.. 25 2H); 7.75 % % 45

(@grlﬁmﬂ ‘Exéﬁﬁ1 agl , ained in step 5.5.

2-0(. It :@yl (@Mm4Roncd =@ oeifh %u (Aelr[ﬁ 1(u2:rrmteltyiopuyo phiehy2 bosanlc
rl. - 1- Pl razin 0] a

p% péfg % 51 tﬁ’y ﬁﬁ%@?ﬁfﬂbigbﬁhyﬁt 09 a solid

45@”“‘3”0?2%6@”1)“ 15t e85 Diperalzi Preampboxy| aged TRed ml

D 1(‘%0. %%Z ;rln% 129 ;Jrf.? rﬂgﬁecﬁ?sh d§(§(§{1!11‘9 e%afﬂoﬁé@éfp%;&ét {shep2:5Mm)

28 )Ln;g%%@%tﬁ§|toluene and 3 ml &f ethanol, and

4alfe el QMrcAERYIEY Je?plEg.X)ielrﬁ,lza rgg@:ar boxyt phg, with a 98/2
0 a €

bt d t ) 4. 80
(3975 ops oft C&%%‘%ﬁ%td}?ncﬁ RBEn TaRERe T onyf i cyed by

t ebsdhindr oﬁwmndlasdpabpgn etyetgl 10 2883 og forproduct is
obtained in the form of a white soclid.
LC-MS: M+H = 439
m.p. (°C): 188-190°C
W NMR (CDCl;) {ppm): 2.90 (&, 3H); 4.70 (broad s, 8H);
4.65 (s, 2H); 56.05 (broad s, 1H); 6.75 (dd, 1iH); 7.30 (d,
2H); 7.55% (4, 2H); 7.75 (dd, 1H); 8.45 (dd, 1H).

Example 6 (Compound 63)

2- (methylamino) -2-oxoethyl 4-[5-(2-methylpropyl)-2-
pyridyl] -1-piperazinecarboxylate

CH: SN o
l\’N\n’o\)LNHCHa

o)

6.1. 2- (methylamino)-2-oxoethyl 4-(5-bromo-2-pyridyl)-1-

piperazinecarboxylate

The process is performed as described in Example 1 (step
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di i sopropyl ether, 1.974 g of pure product are
obtained in the formof a white solid. 6.2.

2- (et hyl am no) - 2- oxoet hyl 4-[5-(2-met hyl propyl)-2- 10
pyridyl]-l-piperazinecarboxyb te 0.88 g (2.47 mol ) of
2- (nethylanino) 2- oxoethyl 5-

b 2- Al ' t
otep 8 1 Dy Y B Il MRl 7R BBy -
12}©X@e¢®yﬂ44ﬁﬁ5kbrom0h9dparedYbbthsB$Eﬁﬁqﬁﬂnﬂﬂﬁﬂh@XHﬂ@te

13064 (qn255.$$9;)30f3 tr'o%ycma%weph@sphbﬁa 14.80 ml

suspended in tol uene are pl aced toget er ,
urfder- 5n mmedrt  oft mespReRatigno28ty PEERYIARSPF of2M)  in

p%'e't&‘éﬂﬂ#&ix@f@ﬁ%tr@t e |ai:hd t he@f@éiﬂed ciFf/IQt aEBﬂﬁa’Dﬂon from
ture is then.,reflu hour s. g;
obrdained

%%%QRﬁﬂ?ﬁ%)%ﬁhﬂrw Too é?%f%r%rﬁ ﬁc 1%rﬁ1
mamemhmufdﬂhldf(ﬁ witilny gmmmhte are then added. The
salts are separated out by filtration through a
sinter, the phases are separated by settling,
aéﬁu@ou@ - (pedde liagigwe) r-@ctoadetbkivde 4w (5 (éit-meltharé@ffﬁpé’ 1)-2-

gayuyﬁgéy§%fyéygyﬁbﬁyﬁgﬁ§ are washed with
urate aqueous _sodi um chloride solution and drje

o\Per88s@d| (fn 601 TRRE)  OAf t%1 (RRAPOYHRIIY A TORFRFRYT 4- (5-
Sﬁifb&ﬁi 2 tﬁg&ﬁrd@s_l dlle—;ﬁ@ealal’hlﬁ.dledia?rtbmidyilfajtied byobtained in
r omat a e u
ﬁn?t S € g# 'gl %h?gr msq‘ahgﬁg %ano& %%‘??gﬁ ¢ acid,
crlyé_tGaIg | Fat4oniglom df i Qmjlrrapwd ardterssiom 7phpephate and
t I
Oggcg ($.98 @EBW LB %Pfc{/gig?l&f: %P{%ﬁ%@ chi e)ndgd in
(éénri“l 0090 HAue ar@ g0l 37Rd 1 Hpgetheys ungey g amppfnert
aQ%o@ hedH).; 03068 §M(o8th; mAcbp &S, péﬁﬂadﬁhmualatbtaaé is

E)EE]%?I @ﬁ?‘%bn%gﬁn%%tlonggnl(ggurelwm Bl (Srtied for

23(@Emhplan1no) 2-oxoethyl 4-{6-[3-(trifluoronethyl)-
t}%%y'nh dy '%#?@égeEé %%‘iar %O’F%c%ogri Ie%%r_\geﬂ'ature and
céﬁbmlybﬁt Ua’iemagd(llﬁ w4 qarfrw;hbx Fefradiropyae dihge, agdded.
g7he3. 69 PBOlre separated out by filtration through a
sinter, the phases are sgeparated by settling, the agqueous
phase is extracted twice with ethyl acetate, and the
combined organic phases are washed with saturated aqueous
sodium chloride solution and dried over sodium sulfate.
After evaporating off the solvent, the residue obtained
is purified by chromatography on silica gel, eluting with
a 97/3 mixture of dichloromethane and methancl.
After crystallization from diisopropyl ether, 0.17 g of
product ig obtained in the form of a white solid.
LC-MS: M+H = 335
m.p. {°C): 127-129°C
'H NMR (CDCl;) 8 (ppm): 0.90 (d, 6H); 1.80 (m, 1H}; 2.35
(d, 2H); 2.80 (4, 3H); 3.60 (m, 8H); 4.65 (s, 2H); 6.10
(broad s, 1H); 6.60 (d, 1H); 7.35 (dd, 1H); 8.0 (d, 1H}.

Example 7 (Compound 85)




10

15

20

25

30

35

of 1, 1-di nethylethyl 1-piperazinecarboxylate, 6.02 g

(62.64 mmol ) of sodiumtert-butoxide and 0.836 g 10

(1.34 mmol ) of (2, 2'-bis(di phenyl phosphino)-1,1'-

bi napht hyl ) (BI NAP) suspended_.n 100 ml of toluene are

i ntroduced under an inert atrfdsphere. 0.41 g (0.45
[tr.is(dipenz I|d neacet gne).di pal L. adi _

(PP AP R AT L The i ec 0N ChEt P Eopg thy L)

tm@mnwdmﬂﬁﬂgYﬁuﬂyli}lfuinﬁnﬂz;néﬁﬂ;hnxmlﬂﬁe|s al | oned

to cool to roo nperature, the salts are separated

out by filtrati hrough glass fibre and the

filtrate is Rf@ento Céltrated under reduced pressure.

The residue is takeNsup & 100 nl,of ethyl 20 acetate

and 100 m of water, the|a eoys | hase IS separated

out and extracted several ™1 es™W iNHCGEL,hyl acet at e,

t he conbi ned organi c phases & e washed with saturated

aqueous sodi um chl oride solution and dried over

sodium sul fate, and the filtrate is concentrated under

25 .Asduced .prddsetdyltdyiesi dde (BhpyroBya) nédpriperazine-

Wl f Ry, chromat ography on silica gel, eluting
mnfh fb and then 95/5 mixture of dichloromet hane
aﬁd0ﬁeehdﬁé|749m@elg 6f prouoEPPyFEdRtai e d i B 3-kE mmol)

fe;fm of, 1ammétﬁmthﬁ ysi%)iPéf&zﬁﬁeé@@lﬁd:iﬁD@@é atuseoz g

ﬁé %f‘l H@P&SL&%}EZ\L? i‘)ﬁ“g ?fgftggoﬁ%%ﬁ“ dldg!-0.836 g

N%hrdﬂosumdlnln1deE(NBS)2a2e addédlpbenyﬂphmﬁphlno)al 1’-

S%' gxtag?ﬁh?l %1(1@3’59)19 H%é)ld% 10%5 rrﬂ' 'H@E éfﬁé‘ﬁfé are
(1 yri | pI perazi car oxy t al ned
|ﬁn§ff uzed um@%@nﬂln@rrta@ém’ﬁpmrlee Ooéél sd (0t 45 mmol)

atasqut tQ@s %tlb%hlz@qlld%n%@&tewﬁ@;id@}zaa@%&@ﬁmjw .ﬂ&iﬁ(lﬂk%ﬁ is
g@ t enperature for %ﬁ 10%1 8 22
Wgﬁya@@ﬁt&@%mla&%ﬁ ¢EMERERd TS L g6 AnioF
ohoa&ﬁyl acetate are added to the reactlon medi um

T aqu hase .i.s _separate ut X ce.
qﬂ?’ﬁ grU%{I TScet atellqvﬁe ?‘onb ned or 901% E%%éﬁgtﬁ%
washed mmehssp&uaﬁtédoaqubpuélktmhmwmmﬁﬂhnqugh gdbﬁﬁlénbre

and the filtrate is then concentrated under reduced

pregsure. The regidue is taken up in 100 ml of ethyl
acetate and 100 ml of water, the aqueous phase is
geparated out and extracted several times with ethyl
acetate, the combined organic phases are washed with
saturated aqueocus sodium chloride solution and dried over
sodium sulfate, and the filtrate is concentrated under
reduced pressure. The residue thus obtained is purified
by chromatography on silica gel, eluting with a 98/2 and
then 95/5 mixture of dichloromethane and methanol,.

9.80 g of product are obtained in the form of an oil that

crystallizes at room temperature.

7.2. 1,1-dimethylethyl 4- (6-bromo-3-pyridyl}-1-
piperazinecarboxylate

2.70 g (15.19 mmol) of N-bromosuccinimide (NBS) are added
portionwise to a solution of 4 g (15.19 mmol) of 1,1-

dimethylethyl 4- (3-pyridyl) -l-piperazinecarboxylate,



10

15

20

25

30

35

and dried over sodiumsulfate, and the filtrate is 10
concentrated under reduced pressure. 5.16 g of product
are thus obtained in the formof an orange-yell ow
solid, and are used w thout Egrther purification in

t he follomnng step. 15 7.3.

1 %‘% b“’ ddv) ) p] pe{r?zé@%m}llogoagéa&ﬁgrﬂe MBbdled

tr| UOTO&CGIC acid dare s
s@@p@b@p@noaﬂ 5S§$rglpg51@8cqm§igugﬁ gt 10°C for 15 minutes

di;pRt Ryket Ryl r%o&@t%&@@a%umér 'f%)k' k- dRiraer azi ne-

carboxyl ate, obtained in step 7.2.,.in 70_m ,of p g
dilORI JRbneEhaABIe®ES 1 BPAG IS mqm gP1pGoRe (1M) an
tQﬁDehﬁtﬁfeeﬁﬁ?llﬁcB@ﬁté af@ead@@@ttdﬂthﬁ)ﬁaﬂdtﬂdm medium.

trated d d
cqpaentier uidhr, Teduegdaressue A0e Lesgiecd cuice
S@dltlhll’n aydybxiasetsolait | ahe( 10Mbaned25tdmmni | gllyges  are
g%%edTgﬁfﬁgUSQH§¥%@@§eahﬁ %ﬁeaé§éﬁﬁﬁn@th¥Edéhgalutlon

racted tW ce W | §Foform ~The organi ¢ phases ,
aﬁ@dcoﬁﬁiﬁ@d ARl arediasheguliiehesat ardt ddPtgdddisate 38

sedindah el %d%@l HelRRedThec@gaei.c phase is dried
over sodium sulfate and the filtrate.is gg€eg$rated

urdef ﬁédﬁ%e8r0§5c5r5§?uﬁ@”%5ﬁk?%l%ﬁdpFBd G s an
ob&am@&dyenlbhe fsarimdgf anuionange cotduretdtloolit t hAtrther

u eal%lf %es fuP{%%glfoﬁ ét ThIS product is

her “pari |on B'n the fol |l owi ng
step. 35 7. 4 2- (et hyl oxy) - 2 oxoet hyl

4-,(§- bromg- %r@%’b‘ @yb&rld ) peRzianaRr boxyl ate The
process is or med scrlb d in Exa

113 - $0 s%ar(ﬁﬁﬂgm vHob) 59t gt Yl v eRmst 9 faC1]a L2 *Brouty

la66=lr arm- 3 sﬁéperm/irmdyb)fplsaerazg nelsobtammed)i mf 1,1-
st.e

Bt eE o) ot EcetaEs LpPki gl fesparanine-

| chrbofkylEearp| e chtamidf tin  ehepmatiogr.aphyiron 3¢ Imka of
g?%ﬁ eLybaguth a %%é%rﬁﬂ 53E$§nggéégiﬂhé ure;of  room

oronmet hane "and nef hanof, product are
obeapradtuget herf demhetirg -yel | ow oi | that

The reaction mixture is concentrated under reduced
pressure, the residue is taken up in 40 ml of chloroform
and 4 ml of aqueous sodium hydroxide solution (10M) are
then slowly added. The aqueous phase is separated out and
then extracted twice with chloroform. The organic phases
are combined and are washed with saturated aqueous sodium
chloride solution. The organic phase is dried over sodium

sulfate and the filtrate is concentrated under reduced

pressure.
5.16 g of product are thus obtained in the form of an
orange-coloured oil that crystallizes at room

temperature. This product is wused without further

purification in the following step.

7.4. 2-(ethyloxy)-2-oxoethyl 4-{(6-bromo-3-pyridyl)-1-

piperazinecarboxylate

The process is performed as described in Example 1 (step
1.2.). Starting with 3.57 g (14.76 mmel) of 1-{6-bromo-3-
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crystallizes at roomtenperature. 7.5.
2- (et hyl oxy) - 2- oxoet hyl 4-{6-[3-(trifluoronmethyl)- 10
phenyl ] - 3-pyridyl }-1-pi perazi necar boxyl ate The process
is perforned according to th§ procedure described in
Exan'ple 1 (step 1 3.). Star"t'ﬁg'vvith 1.28 g (3 43

) oxoet 6- br
pﬁf Y)l)f%’ %ecé?%%%‘&? %1%%713 néd |h s‘%nd 3.97 9
7.(47,. 715 mincA6 goﬁ]lhﬂhthnmlphehyloxycarbonyl)oxy]acetate,

nﬁ%%%é&%@ﬁ ateékggheQYHbor spﬁﬁgh le2 9; g éﬂé &fter

taSSIUﬁ]p 0] ate’ and

(@hgmmg)ra@hy e r akilscar gsHenyd BHoSHh| Hé‘fBalal a?%%n and

ar&@he@{ b@r/22%E%g}lgboelgaa?ﬁh?arém%u:;@n@eAnd Qﬁe}-ttﬂd’l*ﬁal\/)ﬂ th7s g
a m xture (0] e V. a e an C exane
0988 PFOSRShyPES HPEFICES S s dea @ YFgEfﬁw piipnthat
7.

Ochryishiall 1 iekeystaal ldozes taimpeqemmirenper at ur e. 6.

2- (et hyl am no) - 2- oxoet hyl 4-{6-[3-(trifluoro- 25

met hyl ) phenyl ]-3-pyridyl}-i-piperazinecarboxyl ate The
prroSedud el eldsctened- 3 oxethye 4-(6tép-1taiflusraseghyl) -

éoet 9-‘@" 46919 1( i ARk Ltk Ak oxy) - 2-

4The- [Br?t??ﬁﬁl U oRSERPIYERengFFO3dpYai di ) fie  procecure
PHR8EeZ bReC A BRshatie, 1ob(ts&|e@>ed i3n )st gmaz»tang aidh31408 g

0.(6.8 ol ut f t 2
TR g RO A v 3oy R et Bar S on g (P RbohB-3-
g@bfrldeilut—lln@l\petziazan@&/a%b@myltahen oPL3imexdt dnesbkp 7.4 .
di,chl.or0 ﬁb@d”e%PaQO'f(triﬁiha%@ =Py Wﬁﬁéﬁgl%wmc

d||sop?bp f pure product” i s obtai ned
i acigs 2Relf @rmlaﬂa etk @bl hyiratedpotagyiumy phosphate

g‘EDBd (3%5 146- Alllg—tbp'Qd NVR ( CDC13) @i@nﬂ‘h@lﬁ 90 (g o of
; . ; S,
(bRE&A*Ss (Yﬁ)lphﬁpyép bﬁuﬁem%géwmas (m 2 Héﬁ) 7. 90t
(dhrbﬁhto&rh@h@d<n1Hb¢18c%5 @61,1Emlﬂﬂﬁmﬂ5wiﬂh EH)mixture
52 ng
43B0BES S 1111 or BIEERGT ) BREnyH L5 eXelE, .98 g of pure
product is obtained in the form of an oil that

crystallizes at room temperature.

7.6. 2- (methylamino) -2-oxoethyl 4-{6-[3-(trifluoro-
methyl)phenyl] -3-pyridyl}-1-piperazinecarboxylate

The procedure described in Example 1 (step 1.4.) is used.
Starting with 0.60 g (1.37 mmol) of 2-(ethyloxy)-2-
oxoethyl 4-{6-[3-(trifluoromethyl)phenyl] -3-pyridyl}-1-
piperazinecarboxylate, obtained in step 7.5., and 3.40 ml
(6.86 mmol) of a solution of wethylamine (2M) in
tetrahydrofuran, and after chromatography on silica gel,
eluting with a 98/2 and then 97/3 mixture of
dichloromethane and methancl, followed by washing with
diisopropyl ether, 0.36 g of pure product is obtained in
the form of a white solid.

LC-MS: M+H = 423

m.p. (°C): 146-150°C

'y NMR (CDCl,) & (ppm): 2.90 (d, 3H); 3.35 (m, 4H); 3.80
(m, 4H); 4.65 (s, 2H); 6.05 (broad s, 1H); 7.30 (m, 1H);



10

15

20

25

30

pyridyl)-1-pi perazi necarboxylate O L'~ NyOl- ANHZ O
5,90 mM (41.40 mmol) of a solution of ammonia (7N) in
10 nethanol are added to a solution of 0.30 g (0.69
mol ) of 2-(ethyl oxy) - 2- oxoef yl
4 {6-3- (trlfluoronethyl)pheny ]-
yrd dyl } razi peca xykLa bt edgi BsStgp

7588 b Al 6777 DRyt 8 Bl eoep" (8
nétﬁﬁhoktaddﬂ tetrahydrofuran. Stirring is continued
at room 15 tenperature for 22 hours. After
caoncentrating under reduced pressure, the residue
oFFRAMRIE i& HG B )chr omat ogr aphy on silica gel,
eluting with a 96/ 4 m xture of dichloronethane and

t hanol ol | owed by [ L el _
GG L e a ot e BBy 1) -3
y @lytraid -ilokpﬂpcemmmanbwmatm p. (O: 155-157C 1H
NMR (CDC13) S ( : 3.35 (m 4H); 3.75 (m 4H) ; 4.70
25 (s, 2H); 5.5 road s, 1H); 6.0 (broad s, 1H)
7.30 (m 1H),E" 7 2H); 7.70 (d, 1H); 8.10 (d,
1H); 8.25 (s, 1H) N8 /ﬁs 1H) o Exanple 9 (Conpound
66) 30 2-(nethyl am no) - 2t oxget
4-[6-(2-net hyl propyl) - S-t\’ 8“‘/u‘“NH

yrldyl] 1- plpera2|necarboxyKhte - 26 H3C CH3 N. N~ O

é%gNHCH’r% 1. 4(? ram?f) I(g%t I'Q/I le ”E’lo& g;ox%tmclmsa |§17N in

rono- 3- pyri pi'per azi necar
medddumed desceidded tr Bxampheion(efep-104) (¢ Sysmepl) of

Stzaf(tétfhgrl\édxw 2. 3R08th§232 1801} - of - 2£ (€AY ) Phenyl] -

%?E)%rl@aﬁ}slpwpeyﬁflmeﬁﬁ’p%%ﬂﬁEear%&%%ﬁ% in step 7.5.

of Example 7, in 6 ml of a 1/1 mixture of methanol and

tetrahydrofuran. Stirring is continued at room
temperature for 22 hours.

After concentrating under reduced pressure, the residue
obtained is purified by chromatography on silica gel,
eluting with a 96/4 mixture of dichloromethane and
methanol, followed by washing with diisopropyl ether.
0.19 g of pure product is obtained in the form of a
vellow golid.

LC-MS: M+H = 409

m.p. (°C): 155-157°C

'H NMR (CDC1;) & (ppm): 3.35 (m, 4H); 3.75 (m, 4H); 4.70
(g, 2H); 5.50 (brocad s, 1H); 6.0 (broad s, 1H); 7.30 (m,
1H); 7.55 (m, 2H); 7.70 (4, 1H); 8.10 (4, 1H); 8.25 (s,
1H) ; 8.40 (d, 1H).

Example 9 (Compound 66)

2- (methylamino) -2 -oxocethyl 4-[6-(2-methylpropyl) -3~
pyridyl] -l-piperazinecarboxylate
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obtained in step 7.4. of Exanple 7, and 15.80 ni
(31.61 mmol ) of a solution of nmethylamne (2M in 10
tetrahydrofuran, and after chromatography on silica
gel, eluting with a 98/2 angthen 97/ 3 m xture of
di chI or onet hane and met hanol , 17779 g of product are

obt ai ned i n H,b of a\/\hlte solid. mp. (Q: 164C
15 9. 2. 2-(rreth I 'nI )-2-oxoethyl
4-[ 6- ( 2- et hyl propyRy -8

pyridyl ] - 1- pi perazi nec ca\,é'\ AcRS 9 (8.50 mmol)
of 2-(nmethyl am no) - 2- oxoet hyl E

brono- 3- pyridyl)-i-pi perazi ecarboxylate prepared in
20 step 9.1., and 0.12 g (0.17 muol ) of dichl orobi s-
(tri.phenyl hi ne) .pal | adi Pd( PR

(L SEhe o ek Pl PRS2 ) -
umd@mramunaaamqumﬁwxﬁhere 17.50 m (8.74 mol) of a
S%%Eih&%c% uerageb§9§H&y ﬁ'ﬁﬁa&&léha tdtep 1. 4 ) is used.

tetra uran are t ded. Stirrin |
&Wrﬁl}é@ aWitdomt-8Fpér at ér §2f Bmold  Réur s (fhByloxy) -2-

r%%aéﬂw?l”|thgebk§mBOQL§§rhﬁ?Q)25 ﬁhp@faﬁ@héba&ﬂdxyZEte,
m _of ethyl .acetate. The iIns ter

f PRC&EE of £t hP6G8h dl-dss 1OI br é*2¥¥e ph Ses Efie 3g-80 ™l
se(psaf atlechma) )setctfl | mg, sbﬂatammeouﬁ phaséyilsméxer adf¥d in

We%% \Myt o%%ln a %tdataqf e}n{; h%ﬂ%t%ﬁ%a%@/a%hc sﬁﬂ@%gs gel,

FiYed “over umsu trate is
c@rl@éimngat e‘dltmdela re?dted préssurlkeen Th87/édsi duecthig ©of

ol@ztl@m%%nﬁetﬁﬁwef | 863 by LB og&aphxé gn &fl iaddft are
35 eIutlng with a95/5€Extureo rJrfgjlfororrethane and
y

mebrgded i) (LSRed BYP Sy ét é%’lh%tfaﬁoc} rom di i sopr opyl
-m2p. qeker:. 1686 g of product is obtained in the

formof a browmn solid. LGMs: MtH = 335 5 mp. (O):
87-89C 1H NWMR (CDC13) S (ppm: 0.90 (d, 6H); 2.05 (m
1H).2 .2 260 med hy2Hmingd -0 ofabe t3Hl 4 -3.6202(- methlb{)lprogﬂm 3-
(g&rﬁﬁ&l]-ﬁ @ipera21necarboxylate
1.25 g (3.50 mmol) of 2-(methylamino)-2-oxoethyl 4-(6-
brome-3-pyridyl) -l-piperazinecarboxylate, prepared in
step 9.1., and 0.12 g (0.17 mmol) of dichlorobis-
(triphenylphosphine)palladium {Pd(PPhs),Cl;) suspended in
7 ml of tetrahydrofuran are introduced under an inert
atmosphere. 17.50 ml (8.74 mmol) of a solution of
bromoisobutylzinc (0.5M) 1in tetrahydrofuran are then
added. Stirring is continued at room temperature for 12
hours.
The reaction mixture is poured into 25 ml of water and
25 ml of ethyl acetate. The insoluble material is
filtered off through glass fibre. The ©phases are
separated by settling, the aqueous phase is extracted
twice with ethyl acetate, the combined organic phases are

dried over sodium sulfate and the filtrate is

concentrated under reduced pressure. The residue thus
obtained is purified by chromatography on silica gel,
eluting with a 95/5 mixture of dichloromethane and

methanol, followed by crystallization from diisopropyl
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(s, 2H); 6.05 (broad s, 1H); 7.0-7.20 (m 2H); 8.25
(d, 1H). 10 Exanple 10 (Conpound 87)

2- (met hyl am nc) - 2- oxoet hyl 4-{6-[3-(trifluoronethyl)-
phenyl ] - 3- pyri dazi nyl ) - 1- pi pef-azi necar boxyl ate 15

10 1. 2- (ethyloxy) 2- oxoet hyl

4-df;6hl or o- 3- pyri dazi nyl ) - 1-pi perazi necar boxyl ate 20
The process is performed as described in Exanple 1
(a8 a.9f) pr i g webPRaingg ¢ stlvs ApsM) <ff a brown
353ﬂj&()6 (1- pipera2|nyl)pyr|da2|ne (J. Med. Chem,
2 4011 4017) and 1.99 g (8.86 mmol) of ethyl
%ﬁh nyI)oxy] acetate prepared in step
1m‘l.p .of ( °E}0anrﬂ7e}8]a @25 and after chromat ography on

Sithy gel ptgn 8/ ur .

dlghﬁgﬁbﬁé% ﬁe gngpﬁgihanoPg {a ”kﬁ . BE éﬁétlggé 2.60

odﬁalﬁéﬁAlﬂtﬂﬁafiwrﬁ@ffa3mh®témsoEHH, ﬁ}EO (@) : 4H); 4.65
4% 134G 30 14k 2 br?oéc?té‘ 'Pllf}/) 72:8X9e8RYkm, 2m); 8.25 (d,

4Héﬁ [3- (trlfluoronethy
yl ]-3-pyridazinyl }-1-pi perazi necarboxylate The

process is perforned according to the procedure

descr i hed tep 1.3.). Starting with 1.15
%S pgﬁ (%(5'&}3 r’(détaﬁf)l oXxy) - 2- oxoet hyl

4 (6 chl oro-3 35 pyridazinyl)-1-pi perazi necar boxyl at e,

obt oy 1499,0161 -

3Q ??ﬁ%ﬁ'o%ﬁ%ﬁ? %)pheﬁ% y%boroﬁlgsaé?théngHBk%meghgl)
ydfl ﬁy@&f&tlé%‘ LRI DR GFIRRCE ThRx

(0.35 mmol ) of tetrakls(trlphenyl

phosphi ne) pal I adium and after chronat ography on

silica 5 gel, -@ ng wwth a 35/ 65 and then 45/55

m xt ure of qi@ cetat e and cycl ohexane, 0.67 g of

pure product ob.alhe n the formof a solid. mp.

(O: 126- 128C 10 10. ¥ Pll?Et ha/l no) - 2- oxoet hyl

4-{6-[3-(trifluoro- NHCH,

met hyl ) phenyl ] - 3- pyrlda2|nyl 1- plpera2|necarboxylate

The procedure described in Exanple 1 (step 1.4.) is

used. Starting with 0.66 g (1.51 mml) of

24160ethybox¥}hdiexpy -2-oxoethyl 4- (6-chloro-3-pyridazinyl) -

l-piperazinecarboxylate

The process is performed as described in Example 1 (step
1.2.). Starting with 1.60 g (8.05 mmecl) of 3-chloro-6-(1-
piperazinyl)pyridazine (J. Med. Chem., 18, 2002, 4011-
4017) and 1.%99 g (8.86 mmol) of ethyl [(phenyloxy-
carbonyl)oxylacetate, prepared in step 1.1. of Example 1,
and after chromatography on silica gel, eluting with a
98/2 mixture of dichloromethane and methanol, 1.70 g of
product are obtained in the form of a white solid.

m.p. (°C): 14%9-151°C

10.2. 2-(ethyloxy)-2-oxoethyl 4-{6—[3—(trif1uoromethyl)—
phenyl}-3-pyridazinyl}-1l-piperazinecarboxylate

The process is performed according to the procedure
described in Example 1 (step 1.3.). Starting with 1.15 g
{(3.50 mmel) of 2-(ethyloxy)-2-oxocethyl 4-(6-chloro-3-

pyridazinyl) -l-piperazinecarboxylate, obtained in gtep
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4-{6-[3-(trifluoronethyl)phenyl]-3-pyridazinyl}-1 15
pi per azi necar boxyl ate, obtained in step 10.2., and 3
m (6.02 mol) of a solutlog gof nethylamine (2M in
tetrahydrofuran and after chromatography on silica

g?. A9-1. g_t I I’ég WLl g 993"'%31'? )(S%u he (Q&l‘%‘lﬁ%&g&gﬁﬁyh ?Pﬁenyl—

fol'l'o i sopro
eiomrpmzo a@lsio @ -7 & obﬂ@cﬁs @mﬁ%au%dhﬂr%%dfa?ﬁ?%ﬁlum

EWBNE%at%o“ﬁa d-GdVE; b@+é5 Ard) P. téFakiblebBRenyl-

DVSO 60 d 3
3P Spﬁl(g n@ﬁ,]p)a& H?Ei@.il% 5 a(néi %Tﬁto%%ph}? % fh,il. ica
3hkl,8elQtrifd, with,; a83 3,565 nand H)herEX@B’vfﬂ % rlikti@enpdurthyl

aEgtP% [(%£$f|%%$£1 2 oxqftgylg of pure product is
ombﬁpha&ﬁlhnthyrﬁdthOf 4—@cézépane | - car boxyl at e

2% l% 1. 1, 1-dinethyl et hyl
ﬁ?el 6 8
bro 2 pyr| -1, 4- di azepane- 1-car boxyl ate

1 03 g (5 mmol) of 1 1- dlnethylethyl 1, 4-di azepane-| -
capbaxyl abe, mét&?lgmﬁéomﬁprx@Etzyi di br pgopPyF i i Deluoro-

and .5 pot si.,um,car bonat e _s
SRR TePii deat Pt o Papeer s P P Rd e d
|mhe p&bc&dﬁﬁelauscrihednintmm@mphehba&ﬁ&gaﬂ ﬂSOO@sfused
2 LS. The.r r 0 y 1 _
Sk DR SR Y, 14l Lk omgintonl) Lecno
aﬁtdhlyﬂe‘l dBgdRi- dtgelf&pp@@m@mﬁémwltlh3\mf§ﬁ~daﬁan¥l} -
tB%?ebcr LizN8e AR oxi hed OWtaS_L%d«'@rﬁtgﬁéﬁ ero.The, and 3 ml
rate is concentrated under rf uced%yf essure ?59 in
t HE -PBsFEGd )t h@E ot aiFRIMGIOD pf £ BBy amine
Ché@&ﬁh@@&@ﬁh&aﬁn sind eftgel chelodhitagraphy an $%lica gel,
5/ Q. X hl_ar nethan a 63.n
e&fltﬁlngdugf&gre ob%egj‘ﬁedmﬁ} e %r mag Hﬁ&!}%&%khaﬁg
amethaadhmtfmﬂﬂoﬁadtbgrwnﬂhingaWubh|d113ﬁpﬁQﬂkaﬁﬁ@erf
0.50 g of product is obtained in the form of a white
solid.
LC-MS: M+H = 424
m.p. (°C): 151-153°C
H NMR (DMSO) & (ppm): 2.60 (d, 3H); 3.55 (m, 4H); 3.75
(m, 4H); 4.45 (s, 2H); 7.40 (&4, 1H); 7.80 (m, 3H); 8.10
(d, 1H); 8.35 (m, 2H).

Example 11 (Compound 103)

2- (methylamino) -2 -oxcethyl 4-(5-{4-[(trifluoromethyl) -
oxyl phenyl}-2-pyridyl)-1,4-diazepane-l-carboxylate

CF,0

0
N N/\h\«o\)LNHCH,

0
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step. 20 11.2. 1-(5-bronmp-2-pyridyl)-1, 4-di azepane 6
m of a solution of hydrogen chloride (6N) in

i sopropanol are added to a solution of 1.63 g (4.4
mol ) of 1, 1-dinethylethyl _

4- (5- brono- 2- pyridyl) 1, 4- digzepane- 1- car boxyl at e,

onalned ' ﬁg£Q§retH§112 Q% %?o%boﬁa%?r§3§ééé%,4~

m of ethandl eact 1‘on n1xture
760 Fzmpadehduraarbme ldba& ure is al l owed to cool to

rgorp4 egperat yhs: )ang)f' S1, ir@{h&@@y@?@éﬁﬂ ed Yngekzepane-1-

reduced™ pressure. of a

olstEginRaty Lefter %f%%t%]ﬂgz%??%h PF031538 §58P8ﬁgrl§ﬁ8§eand
Cf@/Sﬁ abs ase rﬁrﬁtle)n ld‘f i poiasmlumf b elbos oEretehapeendentl  in

reacti g
2 A)%ﬂrr‘?@n Ogtnééf 8? %l@WSeaﬁes 1r %%8\%%%3?{1 into
bwniﬂduuanhanethﬂwughmiﬂQKmmph@bl@e@aﬁdrlege aR@°thefor
e is concentrated under reduced pressure.

é% g of product is obtained in the formof an oi
arwleusrqm%tmﬁtwmthw pEtlPYedt i bR | AOPhe O ToOm

f@é trf%kuﬁéeplt 1303ﬁ¥bﬁ3up51% ethy% aceifte, and the
115] yl am_no),- oxoe rono ri
Sf tfoeaﬁﬁowﬁﬁﬁé "r‘ﬁﬂé p‘f’%E%ESal‘?% %?e%? m

aﬁﬁﬁﬁﬂﬂdﬁuxi$ddfﬂmn@mbfatést9be ﬁthratStastcngcwnthated
0.95 9 (3

PR o e i o faeCies 43 oPgagred i
0 F@mg‘— 1(egi Hy mmqmaﬁogz:a(m’at oyl arildea Eedxo@tllwilln@- with a
mgtg" @%ewlml%@a&@%fe ARERA R iR R @2 n?etlﬁfnol

, and after chromatography on_si e
e|1u?%q§ s BPTRCUSE) MoenPREAES f 18t WyF %%%i}e&"g agh?ll' and
cyalcohgxanewapdotibeful® hetrt s i/ oot uire the following
di chl or onet hane and net hanol, foll owed by
CF§§iaII|zat|on fron1d||sopropyl ether, 0.97 g of
product |s obtained in the formof a mhite solid. 15

ﬁet 4y2l )oxy phensﬁ —)prfr Q({}H]%t i1yl4 Ada‘ e(eppzﬁr?(etlrl.]::[alrjg:)g-l ,
atte . 12fg @0. Zodmdiprof oi (hﬁrﬂmwﬁ néNlordgset K in
ﬂgépropanol are added to a solution of 1.63 g (4.4 mmol)
of 1,1-dimethylethyl 4-(5-bromo-2-pyridyl)-1,4-diazepane-
l-carboxylate, obtained in step 11.1., in 12 ml of
dioxane and 4 ml of ethanol. This reaction mixture is
maintained at 70°C for 3 hours.
The mixture is allowed to cool to room temperature and is
then concentrated under reduced pressure. 1.32 g of a
white so0lid are obtained after crystallization from
acetone.
These crystals are taken up in 10 ml of dichloromethane
and the reaction medium is basgified to pH = 14, by adding
28% ammonia solution. The organic phase is recovered by
filtration through a hydrophobic cartridge and the
filtrate is concentrated under reduced pressure.
0.96 g of product is obtained in the form of an oil, and

iz used without further purification in the following

step.
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brono- 2- pyridyl)-1, 4-di azepane-| - car boxyl ate, prepared
in step 11.3., 0.25 g (1.2 mmol) of
4-(trifluoronethoxy) 20 phenyl boronic acid and 0.9 ni
(1.8 mml) of aqueous sodi um car bonate solution (2M,
suspended |n 3.5 m of toluefeand 0.8 M of ethano

d |
a7 or 21 £F gﬁq’@%tﬁ?meﬁwsﬁ Bhntady BaPisiraRTEAayL) -
t ek aEMEﬂégﬁnﬁ lafdsarb@&/1sdmd i ng t he reactor it is

MRiY Eﬁﬂr[?:z%%sfg @%%ffyrme]&:’ 48 rﬁg&%l%rlﬂnﬂaﬂﬁﬁ\éel (step

i rradi-ation. e organi c hase 1's recovered

sép@r dt &ivagttitiee Wlpﬂ){hsles%o;ﬂ set 10 mgeldn@ft He (5-bromo-2-
I;Jytrrlaiyq)l-sl GORGEHRL rféj Luyierlrreeﬁuqed pregsune. 2The and

residue th s obta| rlf mat ogr
o g4 i%a ri%g ﬁfthz m§5%78?§¥ﬁ?2tgrgxﬁgtﬁgfy 4-
e&hwrdynaﬁykacanhdnﬂuagupregﬁtedmﬂmanbép Afperof Example

tald i.zation, | |
PSR PEUEH APRERA HOF BT obtn BT ACRHTTY cat e yith o
LGB0 MERECUIS2 off peti)  ad91ate3and HoRNEoersTy and then

(Qﬂ% Qr 79%/25 0 1£:£rhrgH)of aléﬁléglgbmé%aﬁez%tr?d 49leEHb.nol

'_tD 1(Od"ed2H)bY 7C‘F@’S(C@r1é&&a&l%rﬁmfﬂm 7 eeseaaopylsletherr
1+d) 97 & 4A5f (@rodtc Tabl ebdabebawinl ltisd r abes dfe a white
chﬁﬂggﬁl structures and the physical properties of a

of conpounds according to 5 the invention. In
the "base or salt" colum, "base" represents a

RN LRI e g

ré}?rt@sfénpsfyap D3y 2gPBupAYh-1 he- e geparg- locapbrxy late

cal, lmn gM@.. 3( @mdB) t Be NBlfd mo)ofzich-ea@amoumd(s-
rees Cels S and MH s ue of the nmss

oEvreﬁ% ~CoRyELAY E 6t6n§%@deﬁ\ﬂlﬁ Jeoar Sf& arsppred in

(mae® afl.the conmpwugd (+ .2) ,mmetel)er of ned(bylf]l_ﬁbbﬁmethoxy)

(L nyqbggg%gatog apny, 1q MBS %RFCHEQ%CQR¥81)-C%2 agqueous
sodium carbonate solution (2M), suspended in 3.5 ml of
toluene and 0.8 ml of ethanol are introduced intc a Pyrex
reactor. 0.07 g (0.06 mmol) of tetrakis-
(triphenylphosphine)palladium is then added and, after
gealing the reactor, it is maintained at 150°C for
15 minutes under microwave irradiation.
The organic phase is recovered after separation of the
phases by settling, and the filtrate is concentrated
under reduced pressure. The residue thus ocbtained is
purified by chromatography con silica gel, eluting with a
30/70/5 mixture of ethyl acetate, c¢yclohexane and
methanol .
After crystallization from diisopropyl ether, 0.078 g of
product is obtained in the form of a white solid.
LC-MS: M+H= 452
m.p. (°C): 191-193°C
'H NMR (DMSO) ({ppm): 1.70-2.00 (m, 2H); 2.55 (4, 3H);
3.25-3.40 (m, 2H); 3.40-3.90 (m, éH); 4.35 (d, 2H); 6.75
(4, 1H); 7.35 (4, 2H); 7.70 (brocad d, 2H+NH); 7.80 (dd,



Table 1 O CN"OR2 R7AN (1) MP. (C NoRl1VMR2Base or
salt or MtH 11CH2CONHCH3basell11l-112

2. 1CH2CONHCH3basel121- 122 C C

3. 1CH2CONHCH3basel15- 116 4.gl1CH2CCNHCHBbase154-155
5. 1CH2CONHCH3base132- 133 F ~-6. 11CH2CONHCH3base132- 133

7. 1 a 27-128 8. NC1CH2CONHCH3basel51- 152

9.1%%%6123%2- 103 CH 3 HNC

10. 1CH2CONHCH3base102 103 11.1 1CH2CONHCH3basel19-120

Hfgbﬁé 1 below illustrates the chemical structures and the
physical properties of a number of compounds according to

5 the invention.

In the “base or salt” column, “base” represents a
compound in free base form, whereas “HCl” represents a
compound in hydrochloride form. In the table, OMe

10 represents a methoxy group.

In the “m.p. (°C) or M+H” column, m.p. (°C) 1is the
melting point ¢f the compound in degrees Celsius and M+H
is the value of the mass cof the compound protcnated with
15 a hydrogen atom {(mass of the compound + 1), determined by

LC-MS (Liguid Chromatography - Mass Spectroscopy) .




12. | 1CH2CONHCH3base119-120 Ove MeO

13. 1CH2CONHCH3base86-87 - 33 MP. (C NoRLMR2Base or
salt or MtH 14. Me01CH2CONHCH3basel121-122 O 15.1
~1CH2CONHCH3base189- 190 F 16, 3 CH2CONHCH3basel13-114
O CF3 17. 1CH2CONHCH3base91- CF3

18. R3Cl CONHCH3basel124-125 19. 1CH2CONH2baseM+H=332
20~ HCH3basel71-172 F3C

21. CH31CH2CONHCH3base110- 111

22. 1CH2CONHCH3base125- 126

23. 1CH2CONHCH3basel121-12 N 24
g1CH2CONHCH3basel21- 122
N
R/
1
(I}
m.p. (°C)
No R m R, Base or salt
or M+H

1 CH,CCONHCH;4 base 111-112

2. ©\/CI 1 CH,CONHCH; base 121-122
Cl

3. \©/ 1 CH,CONHCH; base 115-116
4, m’g 1 | CH,CONHCH; base 154-155
5. @ 1 CH,CONHCH- base 132-133

-

-

6. \©/ 1 CH,CONHCH; base 132-133

7. F©/ 1 CH,CONHCH; base 127-128

8. 1 CH,CONHCH; base 151-152
g, @ 1 CH,CONHCH; base 102-103
CH,
H,C
10. O/ 1 CH,CONHCH; base 102-103
11. ,©/ 1 CH,CONHCH, base 119-120
H,C
12. ©\/ 1 CH,CONHCH; base 119-120
OMe

MeO
13. \@ 1 CH,CONHCH; base 86-87




CH3 25. Cl 1CH2CONHCH3base108-109 Cl 26.F
g1CH2CONHCH3basel123- 124 Cl

27. Cl 1CH2CONHCH3basel148- 149 CF3 -
NoR1MR2Base or

salt or

MH Cl

28. 1CH2CONHCH3base165- 166 OV

33 -

34 mp.

(O

29. 1CH2CONHCH3basel1l174 118 30.1CHQCONHCHBHC1172-L7“4-P (°C)
¥d. D1CH2CRNHCH3HC1 3031104 R2. 1CHACBRHeH3HCERI®- 200
33.1CH2CCNHCH8ba>e193-194 34. Cl 1GH2CONHCH3base180- 81 M+H
35. hasely5-176 F ~
136. 1CHQ baseh97; t8gctightr; 3J7. F3Cbhase 121-122
11CQ basel29- 130
15. [;E::r/ 1 | CH,CONHCH; base 189-190
F
16. [::[;,\CFS 1 | CH,CONHCH, base 113-114
17. [::[/ 1 | CH,CONHCH, base 91-93
CF,
18. '3C\[::r’ 1 | CH,CONHCH, base 124-125
19. CH,CONH, base M+H=332
20. J:::r/ 1 | CH,CONHCH; bage 171-172
F,C
21. [;:[;Hs 1 | CH,CONHCH, base 110-111
CH,
22. +|c/[::IT 1 | CH,CONHCH; base 125-126
H,C
23. 7[::[/ 1 | CH,CONHCH; base 121-122
24, ’[;:r/ 1 | CH,CONHCH,4 base 121-122
25. /I:;I/ 1 | CH,CONHCH, base 108-109
26, /E;:r/ 1 | CH,CONECH; base 123-124
27. /I;:T/ 1 | CH,CONHCH, basge 148-149




38. 1CH2CONHCH3base207- 208 F3C CH3

39. H3C1CH2CONHCH3basel123-124 - 35 MP. (O
NoRl i nRZBase or salt or MPH 40.H C

1CH2 CONHCH3base202-203 3 CH3 _ 41. MO

| 1ICHRCONHCH3base157- 158  ~ 3% -

247 F3C vOICHZCONHCH3bas e 139- 140 m.p. (°C)
43. ].CHZCthlCl-BbaSG%IE-ZlG I—BQ 0 Base or salt
44. 1CH2CONHCH3basel874189 45. F3CULCH2CONH2basel193- ¥@5 M+H
46. HC1199{200 C
24011 HCH3bas 181 820fdich, | - base 165-166
48. MeOl Bbasel64- 165 49. |F
TCHZCONACH3bas e [83- 184
29. ‘ 1 | CH,CONHCH; base 117-118
30. % 1 | CH,CONHCH, Hel 172-174
31. C(O,Q 1 | CH,CONHCH, HC1 103-104
32. ‘./ 1 | CH,CONHCH; HC1 199-200
33. O 1 | CH,CONHCH; base 193-194
24, ‘ 1 | CH,CONHCH; pase 180-181
cl
35, ‘ 1 | CH,CONHCH, base 175-176
F
36. i 1 | CH,CONHCH; base 197-198
O,N
e L
37. | 3 1 | CH,CONHCH, base 129-130
38, [ 1 | CH,CONHCH, base 207-208
F,C
CH, a
39. | HC A 1 | CH,CONHCH, base 123-124




MeO F 50. 1CH200NHCH3basel180-181 0 - 36 mp. (O

NoR3. i nR2Base or salt or M+rH H3C. O

51. 1ICH2CONHCH3baseM+rH=414 H3C. 0 H3C. 0 52. L

/ 1ICH2CONHCH3base132- 133 Cl g%.g/_ 1CH2CONHCH3basel1l96 <
/| O 54. 1CH2CONHCH3base227- O

55. 1CH2CONHCH3bage188-(189  56. 1CH2CONHCH3base187-139 (°¢)
N3C| 57. 18R CONHCH3hage194- 295 58.3&3{2@%@1&&)618€1&7
118] 59. N1CH2CONHCH3bgsel164- 165 or M+H

60. CI-I2C(]\II—|CI—|3bI 138- 140

A

40. 1 CHCONHCHj; , base 202-203

41. MeO Q I 1 CH,CONHCH; base 157-158

|
42. HacvoO/f 1 | CH,CONHCH; base 139-140

43, 1 | CH,CONHCH, base 215-216
H,C” 0
44, I\ 1 | CH,CONHCH, base 187-189
Ry L
|/
45, | F,CO 1 | CH,CONH, base 193-165

©/\0 I R
46. A 1 CH,CONECH; HC1 199-200

2 C
47. O 1 | CH,CONHCH, base 181-182
F

cl
48 . Meo ‘ 1 | CH,CONHCH, base 164-165
49. F‘ 1 | CH,CONHCH; base 183-184
MeO
F
50. U 1 | CH,CONHCH, base 180-181




N 61. | CHZCONHCH2CH3base159- 161 1 H3CCH2CONHCHz-

62. basel41-143 cyclopropyl - 37 mp. (C NoRLnR2Base
or salt or MMHN~ CH 3 63.HC ,

1CH2CONHCH3basel127- 129 3 64. I

N1CH2CONHCH3basel163- 165 65. I'N 1CH2CONHCH3basel131- 132

H3[CCOH | 3 66 H C|[l N 10H2CONHCH3base87-89 3| o (oq)

&6 (NCH2@INHCH3hase1582- 154R] Base or salt
68. NCH2 CONHCH2CH3base131- 133 69. NCH2CONHCH3base200Q- Xg4 M+H

=
O

PUS

W

51. CH,CONHCH,3 base M+H=414
H30'0
H,C. O

52, O 1 | CH,CONHCH, base 132-133
cl

53. (0 O G 1 | CH,CONHCH, base 196
0

54, o I 1 | CH,CONHCH; base 227-228

55. ‘ ‘ 1 | CH,CONHCH, base 188-189
56. I I 1 | CH,CONHCH, base 187-189

57. OO 1 CH,CONHCH; base 194-185

X
s8. | Iy 1 | CH,CONHCH; base 117-118
B
59. | N. 1 | CH,CONHCH; base 164-165
€0. N CH,CONHCH; bage 138-140
61. [ | | CHacoNHCH,CH, base 159-161
>
H,C CH,CONHCH, -
52. base 141-143

cyclopropyl




HC

71F3CYN (CH basel70-172 CONHCH .12 3
72." NCHZCONHCHZCH3base146- 148 0

73. 1CH2CONHCH3base191- 192 Me

N 1CH2CONHCH2- 3 70. basel87-189 cycl opropyl

%7. TCH2 CONHCH3bas e203- 206

74. !\IlCI—IZC(]\IHCI—ISbaselZS- 129

Cl ¥6. 1CH2CON basel58-160 F3C \[ I 1 m.p. (°C)
Xé. LCI—|2Clel-I2basel8§n188 78.ﬁg:H2CO\IH§%%e%%8-5%&Q e
79. 1CH2CONHCH3bage2064209 80. | or M+H
11CH2 ase210-212 CH2CONHCH2-
6851_. Lbas 8 20 F33C§ycl 8 CH (CI—Bé; gg\IHCH- 1 27-129
821bake - 3(- 38 Cﬁ%g Bi{ﬂ: NoR1 Base or sét
RN
64. » 1 | CH,CONHCH, base 163-165
CH,CONHCH; base 131-132
CH,CONHCHj; base 87-89%
CH,CONHCH; base 152-154
CH,CONHCH,CH, base 131-133
CH,CONHCH; base 200-204
cHchNHCHz‘
base 187-189
cyclopropyl
CH,CONHCH; base 170-172
CH,CONHCH,CH, bage 146-148
CH,CONHCH; base 191-192
CH,CONHCH; base 128-129
CH,CONHCH; base 203-206
CH,CONHCEH; base 158-160
CH,CONH, base 186-188
CH,CONH; basge 228-230
CH,CONHCH,4 base 206-209
CH,CONHCH,CH, base 210-212
CH,CONHCH, -
base 198-200
cyclopropyl
CH (CH,) CONHCH
base 198-200
3




or MtH | 83. 1CH2CONHCH3base188-190 CIF30 C |
84. | 1CH2CONHCH3base185- 187 Cl

85. N1CH2CONHCH3base146- 150 C F 3

86. | 1CH2CONH2base155- 157 N N, o

87. F3C1CH2 CONHCH3base151- 153 N~ 88.C1 | | 'N

1CH2CONHCH3base198- 202 i 89.1CHQCONHCH8baselS4-lg§ #a (°C)
88. 1 CH2COR2base208n 210 91. R, 1CH2CONEG3kas k3@ 191° N
2. NLCH2CONH2base188- 190 93. 1CH2CONHCH3base166- 168 oxr M+H

94. | 183 CH30
5. P20 96. |
83. CH,CONHCH, base 188-190
84 . CH,CONHCH; base 185-187
cl
85. NN 1 |cm,conncs, base 146-150
FSC =
86. 1 | CH,CONH, base 155-157
nNs
F.C l
g87. | Fs 1 | CH,CONHCH, base 151-153
N

-~
Ci | =N
88. 1 CHE,CONHCH; base 198-202

=
89. ©\/N:|\ 1 CH,CONHCHj, base 154-158

90. m 1 | CH,CONH, base 208-210
91. N” 1 | CH,CONHCH; base 190-191
92. N 1 CH,CONH, base 188-190
93 . & 1 | CH,CONHCH, base 166-168
>N
9. | cho P 1 | CH,CONHCH; base 181-183
3
95, Nl\ 1 | CH,CONH, base 218-220
S
96. | C 1 | CH,CONHCH, base 188-190
N\
57. | | | 2 | cCH,CONHCH, base 156-158
r
N
I\
98. 7 2 | CH,CONHCH, base 204-206
ci
N

99, | Fs€ Z | 2 | cH,conHCH, base 174-176




1CH2CONHCH3base188- 190 C N ~

97. Br 2CH2CONHCH3base156- 158 |

98. | 2CH2CONHCH3base204- 206 Cl 99. F3C |

| 2CH2CONHCH3basel74-176 - 3 mp. (C) NoRli nR2Base

or salt or MFH N | 100. 2CH2CONHCH3base109-111 Owe
101{CH30 I [ 2CH2CONHCH3basel124-126[1 | m.p. (°C)
#0821 2CH2@ONHCH3basg155- 157RCH3O | Base or salt el
103, 1 2CH2CONHCH3bhase191- 193 CF30 104. 1 or M+H
2CH] rH=437 J
100. 2 | CH,CONHCH; base 109-111
N-‘-‘:
|
101.| CH:0 A 2 | CH,CONHCH; base 124-126
N%
i P
102. 2 | CH,CONHCH, base 155-157
CH,O
N\
| -
103. 2 | CH,CONHCH; base 191-193
CF,0
N\
l P
104. 2 CH,CONHCH, base M+H=437
F,C
N\
|
105. & 2 | CH,CONHCH; base 167-170
cl cl
N-S
|
106. N 2 | CH,CONHCH,CH, base 124-126

10

The compounds of the invention were subjected to
pharmacological tests to determine their inhibitory
effect on the enzyme FAAH (Fatty Acid Amidc Hydrolase).

The inhibitory activity was demonstrated in a
radicenzymatic test based on measurement of the product
of hydrolysis (ethanolamine [1-%H]) of anandamide
[ethanolamine 1-°H] with FAAH (Life Sciences (1995), 56,
1999-2005 and Journal of Pharmacology and Experimental
Therapeutics (1997), 283, 729-734). Thus, mouse brains
(minus the cerebellum) are removed and stored at -80°C.
The membrane homogenates are prepared extemporaneously by

homogenizing the tissues with a Polytron machine in 10 mM




10

15

20

25

30

F3C N~ | 105. 2CH2CONHCH3basel67-170 CI Cl NS ,}-
106. eNzZZ 2CH2CONHCH2CH3basel24-126 N Th e conpounds
of the invention were subjected to pharnacol ogi cal
tests to determne their inhi bltory effect on the
enzyrre FAAH (Fatty Acid Amdo q—lydrol ase). 5 The

ATy hee b ths i PHaddo O HCHorkiy Bf Yt and 1

prEEijI Tloé dyelyohystcsréethannl asi hbehl p8ifprokd in 70 pl

SCI ences 1@&%&%@&'&%&&%@%&2& gFﬁ%égl é%um albumin

Phik ety e Exprarionst dlestThaapmanndss @og@ifferent

283 nddP B3 ond NUSna iRAREID ! fd iand TAMUSe theH] (specific
cerebel | um) are renmoved and stored % 80C.

THe
netfBr SR hoRbgdatds Gr/dmidpa ?s%lu'é eﬁ'ﬁ’or]a%é’%s'f"%t]ay cold
hc:srmg:emrﬁmg t hend L&&%Smmhaﬁepoﬂ)yép@ﬂatﬁa@dﬂl netdm (kP of
ris-HCL hu H.8) containing.l5 Na
AT CEBTAS R Cragnbt P o) AT DIF D hoR aCa R eer
per¥ oniretkda a0 28°C ot heukheymeontarapagion is quenched by

ffﬁ&a&ﬁg”fkérﬁﬁ Q?Vb§§o§gfggkgﬁgﬁﬂbﬂol(%2”@6”‘hheTnﬁxture

varil ous test ‘conpoun erent concentrati ons

arighd &¥iide elet ﬁ@ﬁolh% AETMERY eSFectPPR  aRAtNARYPRt for

1&?%@&5@%& di & i edl. t?nlgl%%%g%th (gol dr) aﬂﬁgﬂi%l&l @dQueous
e ne rane arati.on awe | Ssue

A%t SoRr 8 R e S e EBR, ity Hhsthetvih 1 b - o T nipaateg by
25ﬁ,q111his e&nzrycmauactarcaactl on S quenched by 10 addi ng

140 pL of chlorofornm nethanol (2:1). The m xture is

stirred for 10 m nutes and then centrifuged for
Under these conditions, the most active compounds of the

invention have ICs, values {concentration inhibiting 50%
of the control enzymatic activity of FAAH) of between
0.001 and 1 uM.

Table 2 below presents the ICs, values of a number of

compounds according to the invention.

Table 2
Compound ICs,

No

34 0.020 uM
37 0.190 uM
43 0.044 uM
44 0.007 uM
76 0.290 uM
83 0.012 uM

It is thus seen that the compounds according to the

invention have inhibitory activity on the enzyme FAAH.

The in vivo activity of the compounds of the invention

was evaluated in a test of analgesia.
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15 m nutes at 3500xg. An aliquot (30 L) of the aqueous
phase contai ning the ethanolamne [1-3H is counted by
liquid scintillation. 15 Under these conditions, the
nost active conpounds of the  jnvention have | C50
vaI ues (concentrati on inhi b"l tqung' 50% of the cont r ol

natl actl It betmee 1

5 TEafe s tabsh iseaketh ol e ) ceamit fegafRén of PR
numieernxo]fberuxpm@mmkseacaom/hg tigl tdeOi ﬁveﬁpidérqlm TaPlaxride
2 donpound 4%@%‘%&4&1%23@)1%@\41‘\&%@ @ﬂfMﬂﬂé@ Wi ng
760. 290M 830 012 2 IS thus seen
cdﬁ%oﬁﬁd§oaétoﬁﬂvﬁ@5tGb@ﬁ@lﬁﬁkuﬁﬁF%ﬁFh%ﬂﬁy|%%|8V?6P93 30

aciw Mty 3 ddit ey sFANHchEh@elrAodl ¥@oRCET ¥t Y5 Qflinutes
t he. conpounds _of the fanventl on eval uat_e

30
{ R ardrgedrR - THY TRl CEREOURRPapare G stered
(|ox331ymhmnasoraﬁl@msméd%&an(1ﬂmﬂwéémn8@qu5nomenu2es oxr

'T% it Hﬁaln%aac) &b Posodl Wm LU IR, 20U UL 08 6801 AN chese

mce
argukl i ridie grest @y fwh m@g@%m% tthm slt@f%?tlon

Coﬁéc{@&é'@ﬂé hambbe per 's%@eftrc@n!@é tRdeedimpt esg BYt 8k to
|n4 ection. The test conpounds are adm ni stered oraIIy

O 0. 5Y%3 QRIS FFATIF THediP BRSO ARt ES /%920
mm‘uéﬂ% :be;feqrcﬁe tsihﬁm@tfﬁh&l stralicenodf tRBQnihgesid hesa for
condl ti,ons,

f ul
SR rf MRS St SRR e Mnddiftion. o

PBQ by 35 to Table 3
Compound | Reduction of the number
No of stretches (%)
37 - 57 (a)
44 - 53 (a)
76 ~ 47 (a)

(a) 1 mg/kg p.o. at 2 hours.

The enzyme FAAH (Chemistry and Physics of Lipids, (2000),
108, 107-121) catalyses the hydrolysis of the endogenous
derivatives of amides and of esters of wvariocus fatty
acidg, such as N-arachidenoylethanolamine (anandamide),
N-palmitoylethanolamine, N-oleoylethanoclamine, oleamide
or 2-arachidonoylglycerol. These derivatives exert
various pharmacological activities by interacting, inter

alia, with the cannabinoid and vanilloid receptors.

The compounds o¢f the invention block this degradation
pathway and increase the tissue content of these
endogenous substances. They may be used in this respect
in the prevention and treatment of pathologies in which
the endogenous cannabinoids, and/or any other substrate
metabolized by the enzyme FAAH, are involved. Mention may
be made, for example, of the following diseases and

complaints:
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70% in a dosage range of between 1 and 30 ng/Kkg.
Tabl e 3 bel ow shows the results of the anal gesia test
for a nunber of conpounds according to the invention.
Tabl e 3 15 Conpound Reductio f the nunber Noof

stretches (% 37- 57 (a) 44- (a) 76 47 (a) (a) 1
p. ur z st 1EHH§
n%%?%%s %F ghl%éﬁg *%886 Og?dégﬁi 7- 15 catal§%§s enic

t K&’ BRdr aulylé”ﬁén@fr t%%ué@llél@'@]éh%u@a.?@ dépradings Bre forms

arddipsc b Of wesdter hafpadriaus fald v didtidss Suthas  or
rachi dono Iethanolan1ne (anandaﬁﬁ&ﬁ i )
NP oy A Han AR o sgRtegy diseases:
(ﬂaﬂﬁhnktiau 2- ahaamadomdylgIqrthrdtléhesecdeEbaatMmaxis,
Chapiar es " SR A0t £0L AELLLI Lok Boce,
vmwalou B yredeptor s. aCIWee compounlsonict hperapbarhrdn pain;

blhagk idd s degradation RaLkBuay and,i AL 8as&Jing The? nausea

ti ssue content of t ese endogenous subst ances. ,
mMEPIRE S n BRI s CPETPEEETEBYIN ter?é:lﬁi@éve‘ﬁ%?‘é‘ﬁd%ﬁ%r in
t peatomeill 0f a@b&@b@@ esnin ¥tkdxiihe-endpgeRIldsEs nature;

bi d r at her, b net abol | .
oy TRE BRI FARD B CRPaGd, DREREIOR ARy BEeroing,
mdysknhae&manpldysobnuhe f obpawk hgi dy seasmsnanidsive  and
C%‘i@e@fs%% beﬁévlaﬂ”’TSQPSE’cé"Eysé;%&%m%r Cﬂf’”t&ms of

pai n of neurogenic typer nigrai ne, "neuropathic pain

| FEPFESTE ThedR@r X igddocP ht @y BHCWE? pO3viPUSIHhd mood

dH@@%&@%msaC@bch681§hrQahﬁepéhﬂ @ﬁ@éﬁiéuﬁéhﬁMdégenerat1ve
%ﬁlannatory di seases: ritis,

ﬁﬁqtﬁs él%ﬁﬁﬁ%yll%rgheb@ﬁf g disgease,
vastulliet ideme@tahn’ siutitseagen o IdHoakie leewehs associated

S%‘l@:ho'?ere%%le %cﬁgétﬁi‘%caﬁﬁr 'mﬁr%%r %re&%é& a8 hkd811ary
vom

nausea
trauma, epilepsy; sleeplng dlsorders, including sleeping

&rr%fable

apnoea; cardiovascular diseases, in particular
hypertension, cardiac arrhythmia, arteriosclerosis, heart
attack, cardiac ischaemia; renal ischaemia; cancers:
benign skin tumours, papillomas and cerebral tumours,
prostate  tumours, cerebral tumours (glickblastomas,
medullo-epitheliomas, medulloblastomas, neuroblastomas,
tumours of embryonic origin, astrocytomas,
astroblastcomas, ependyomas, oligodendrogliomas, plexus
tumour, neuroepitheliomas, tumour of the pineal gland,

ependymoblastomas, malignant meningiomas, sarcomatoses,

malignant melanomas, schwennomas); disorders of the
immune system, especially autoimmune diseases: psoriasis,
lupus erythematosus, connective tissue diseases,
Sjdbgrer’s syndrome, ankylosing gspondylarthritis,

undifferentiated spondylarthritis, Behcet’s disease,
haemolytic autcimmune anaemias, multiple sclerosgis,
amyotrophic lateral sclerosis, amylosis, graft rejection,
diseases affecting the plasmocytic 1line; allergic
diseases: immediate or delayed hypersensitivity, allergic

rhinitis or conjunctivitis, contact dermatitis;
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consecutive to chenotherapy; eating disorders, in 10
particul ar anorexia and cachexia of diverse nature;
neurol ogi cal and psychiatric pathol ogi es: trenbling,
dyski naesi a, dystoni a, spast@ ty, conpul sive and
obsessi ve behavi our, Tourette' s syndrone, all forns of

ang Anx! | 8l dba B ATDS,
SSPLESSN, 2L A A D £ I 8B
négTHdEdriet fat 3 afﬁm%’é%\%]ésdlﬁﬁﬁﬁﬁﬁsoﬁ'5§e§FL§éé§’earthU1ar

Al ghei s S d'Se§§€hr1§§%'|e demepd hat &t | Ngt @R thritis,
chorea, | esions aSSOCIated with cerebral .ischaenm a

arRF SRR i it ARPIBA T y I unBR S B Efsy Crohn's
slcaeaarg: di Sior tedlsl e | Bevelli Bgndlkenp; ngsﬂao@pmoeas ; ocular

cardi ul ar ease in artlcular erten

CH A O A e e g T Bl honary
c@h@aﬂsasahadnsagsesnalofscwdaﬁlaraﬁ¥Wﬁ§Qprybe@ﬁghways,
SlﬂrrbrI a%msoap'c!d S l'ﬁrQa,r al AHHDYIS bronc%‘%tls,

prostate tunour's, cere tmmws(ghomaﬁomm
mesdHdre-e pi PhéFifBﬁﬁéonned?ﬁ | obPgst gfRgiratory pathways,

N IR} AS DG a st bUABEES 8@ Ye8L 68K | Givkitable bowel

o GETR 0o PRES T o < TR Ao GaEREY oHREeTS:

t@ﬂm&mhﬁédlﬂhﬂnﬂﬁﬁy Dhamdl; inependyndbiasli eamagstion of the
Iﬂﬁ ganNt neningi omas, sarconmatoses, 30 malignant
nmel"anonmas, schwennomas); disorders of the inmune
system espeC|aIIy aut oi nmune di seases: psoriasis,

|q@kﬁLﬁkykﬂ?Wﬁ&95&§mp@@H@§C£b¥§r&i§§U@odtﬁéaiﬁ%entlon in
Sjogrer's syndrone, ‘ankyl.osing spondylarthritis,

urkdher et Pht Qés§porﬂfyl%1P§W?‘ff?%tl Bt 25CgPEalsg acid-
3adddeiainyt istlayt oo ke catzaeM aa& mfl t |sp;l1eraml er @sirs, the

otro h|c Iat raI S | erosi.s 0sI.S, .
& EEEEGN e
aMaaQyonedUmieaseionmﬁnanzmnxagrakﬂpﬂnajof the invention.
hypersensitivity, allergic rhinitis or

conjunctivitis, contact dermatitis; - 43 parasitic,
vAr Subgecbaetethsl IPHEBELPBUSS dRbBasEadigamemIts comprising

”%ﬂ'@Edﬁdﬁnd'ﬁdﬁﬂnﬁﬁﬁﬁd1§|S?@ﬁes’o§5p30|@hh¥maceut1cally
articul ar . di sease arthritis, rheumatoid arthri

0SCEGRI-PRLEL Pgldsaéﬂa{}wﬁ galpoutr shsTmMahiRY, 2 2 hyarate
Coahn'selvatiesease, ther i tabpeubawebfsyfdtamea (I). These

OStglc%%%%f% f%ﬂg heir use in therapy, especially in the

treatment of the pathologies mentioned above.

According to another of its aspects, the present
invention relates to  pharmaceutical compositions
containing, as active principle, at least one compound
according to the invention. These pharmaceutical
compogitions contain an effective dose of a compound
according to the invention, or a pharmaceutically
acceptable acid-addition salt, or a hydrate, or a
solvate, of the said compound, and optionally one or more

pharmaceutically acceptable excipients.

The sgaid excipients are chosen, according to the

pharmaceutical form and the degired mode of
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conpl ai nts: ocul ar hypertension, glaucoma; pul nonary

di seases: diseases of the respiratory pathways,
bronchospasns, coughi ng, asthnma, chronic bronchitis,
chroni c obstruction of the rqéplratory pat hways, 10
enphysema; gastrointestinal diseases: irritable bowel

SN OB £ - A0 £54 | Al oy N anRt of y&éﬁ%{?ﬁé tit&‘étcea[ 2 known
di arrhoea; urinary incontinence and ammation 0

t He® tﬂ?ca“a%le’?kl]l%ea/'h?enu@ée ATt he conpounds according to
the invention, in the formof base, of

phar eutlc II acce tabl e aci d-  addition sal %5 of
h%ﬁ at ﬁajé%?i%%% r FREPOBLEAGPSL i B of present
nedimn:erﬁn f or floreat i @galhe pfﬁlﬂﬂlmlﬁﬁl mentgubied aneous,

n |nI raI art aof_the nt i-on.
S&bj ec%ﬂ%r&%%r i iven |on sS alotso ]ﬁ% § mzcrathecal
compriasiampl a @Gﬁp@ﬂhdv@ﬂ fopnmman@ryﬂ opcalar or rectal
p@ﬁﬂ?ﬁ%ﬁﬂf&%&&ﬂ QﬁﬁﬁDEEQE%eaC%Qlﬁéﬁ?iéOﬂy§wEorﬁu a

alternatlvely ‘hydrate “or sSolVate © he conpound of
f GRAMS (PY. theederssibixrii egaaneddiragnt ALt uskerpot, or

t ﬁﬁﬂ)ble‘ﬁs@@ﬁr@téymrn HiktBradd ea&lﬁﬁnbe()fadrﬁhﬁustered in a
path es_ne ned ﬁ$ove Accordlngito anot

padren Ehs iy

asp QLT EhEAD L BBerdtP T my 8Rt i Dn T ELEESs Yob sPandard
pméﬁnaee&mmaablcenpm§ﬁehoas 86 anhhalsiagd @s lactdrvédeings
p@dy”ﬂﬂéa ﬁgPﬂ é”g%CQ?@QHFQHtanOEH%nQbBQet ?sorders
i nvention. ese p ar nEceu conpositions con
aPref¥iE@Eses -dose of a conpound according to the

i nvention, or a pharnaceutlcally accept abl e

acj d- addltlon salt, or a hydrate, qr a 35 solvate,  of
&2? ,Unhf éﬁff’ll&ﬁéltlr_\?téﬁél droTfest ecomprise the
pbaraﬂa@ﬁms:aélhg’h aagephamlaesex@omterms hadh® §éldcapsules,

e ts osen according to_the

pﬁak’%&g%ut @ ?mf P aﬁl& Vhd9qés eda%dgrgfl S%Utlons or
a@mﬁmeﬁﬁﬂ@nan1smblnmgwﬁﬂusbabcei0|mnmnatﬂdnheiwe intra-
kB%WﬁarI%rIqﬂﬁ%a%%' hegdhﬂnﬁg?r%% I%C&q% ghe forms for

phar maceuti ca ositions o e present

| ACERIYLEE rREH o8y ahy spbpiagian, &shscdedgunecus, intra-
!ah@@ma@u:@f, ITHABNGINS . aliRRhE8krak®68! . forms and the
Iggé%t ecgr vaginal administration forms. For topical

application, the compounds according to the invention may

be used in creams, ointments or lotions.

By way of example, a unit administration form of a
compound according to the invention in the form of a

tablet may comprise the following components:

Compound according to the invention 50.0 mg
Mannitol 223.75 mg
Sodium croscarmellose 6.0 mg
Maize starch 15.0 mg
Hydroxypropylmethylcellulose 2.25 mg
Magnesium stearate 3.0 mg

The said unit forms are dosed to allow a daily
administration of from 0.01 to 20 mg of active principle

per kg of body weight, according to the galenical form.
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15

i ntranasal, transdermal, pul nonary, ocular or rectal
admnistration, the active principle of formula (1)

above, or the possible acid-addition salt thereof, or

10 possi bl e solvate or hydr§I£% may be adm nistered in

a unit admnistration form &s a mxture with

standard pharnmaceutical excipients, to aninmals and to
human beings for the prophylaxis or treatnent of the
abBVRr®li BaY dBes Pagit igidégs esises hewhpphopibhes @Fi tlower

adiBdu St4BE | QPpiOpPBaceNMPELaeshbE dekak LM Isrh mSiuded
tablets, soft or hard gel capsules,

: powder s, ,
grighutes, 1eKERCAGguds S 101l E ot e | BRYAYy Practice, the
Sukpets ansat Sisbldpigdalri dbuc dalr, ebbhr phtaeheal s deddmnined

2 cul ar .or. intranasal. administration far .t he .
fRhoth8l by blt LANASH: R PAE i8R b2l HemitiSeracion,
suwsslitdreomsiglintared mepohse of the rssdeh@estient.

adm nistration forns and the rectal or vagina

adm nistration fornms. For topical application, the
c SIS A dcoraialg e 2hel tHasRTDTE mejhe 2Brniery also

| eeClr=00885, Qb NtAeRies Hd | RdONSert May aheXxammldyies
uni t..adm |%%rat|on formof a conpound accor |ng to £

L HEPSHTARRE BR R MY FBr FrOT 4 diife Ry EbRBF g Of an
t et feadions R seoryiore bapodfdCanpouddngccor thagitwetdion,
i nvention. .50 npj 23 ng .. SqQdj :
il hr S R EhkPsate uith Ta ot aceutically
HPRCEBEF O | aeify| cel salvsee 2025 agh3grRegnest uphe said
steafptgB- 0 ng The said unit forns are dosed to allow

a daily admnistration of fromO0.01 to 20 ng of

active principle per kg of body weight, according to
the galenical form - 45 There may be particul ar

cases in which higher or |ower doses are appropriate,
and such doses are also included in the invention.
According to the usual practice, the 5 dosage that is
appropriate for each patient is determ ned by the

doctor according to the node of adm nistration,
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and the wei ght and response of the said patient.
According to another of its aspects, the invention
also 10 relates to a nmethod for treating the

p ' | ndi cat ed above, ich conpri
agﬁ%dgﬁéﬁdﬁof an effecfi%@ dose of g%@?ﬁé%@)r%/ooszss
according to the invention,., _an addition salt thereof
with a pharmaceutically ac |l e acid, a solvate or

a Jhydr danefund eeaiabpdrsl canpourthe \W20061 07DO10 -

46 - PCT/ FR2004/ 003289 Clains 1. Conpound

corresponding to the formula (1 O CN1~1 O R2 RIAN 5

(1) in which mrepresents an ifiteger equal to 1 or 2;

Rl represents a group cho R tadly froma 10
phenyl, pyridyl, pyridazipyl,{pyrimdinyl, pyrazinyl,
triazinyl, oxazol yl, tham, i m dazol yl ,

oxadi azol yl , thladlazolﬂl triazolyl, naphthyl,

qui nol yI , tetrahydrqu|nonI, i soqui nol yI,

tetrahy r0|squ|nonI pht hal azi nyl , qui nazolinyl, 15
qU|noxa]inyI C|nnoI|nyI, napht hyri di nyl, benzofuryl,

dlhydrobemznkﬂryl benzot hi enyl , dihydrobenzothienyl,

iﬂ?ggg:yl %ben2|so hlazgﬁnéi%geﬁégi azglgﬁp

i ndazolRul , rww@@@bgruajylgrmwypsayl egppegtrbleo from a
foOpyfﬁr@H 1,thi engpyrd Ayl 'Ei%tzil'rﬁ/rl()pyr'glﬂrg_mldlnyl

|w1dazopyr|dyl |n1dazopyr|n1 inyl, pyrazql opyfid

oxazol GPYATIIYL i sox&FGEEIFdy! | ﬂaﬁaaz?&zf&pyr.dwls.zolyl
i sot hi aztldepylivdy, , ckhtisagodup, baimcnmzmau ytriazolyl,
DUDSLT UL RIR0L, 2EelBLe, SENDR, B WS TR Ly
r epr eseetts adiygroum cofuigererlal plornel az OHRECONHReAZo1inyl,
quinoxalinyl, cinnolinyl, naphthyridinyl, benzofuryl,
dihydrobenzofuryl, benzothienyl, dihydrobenzothienyl,
indelyl, benzoxazolyl, benzisoxazolyl, benzo-
thiazolyl, benzisothiazolyl, benzimidazolyl,
indazolyl, pyrrolopyridyl, furopyridyl, dihydro-
furopyridyl, thienopyridyl, dihydrothienopyridyl,
imidazopyridyl, imidazopyrimidinyl, pyrazolopyridyl,
oxazolopyridyl, isoxazclopyridyl, thiazolopyridyl or
isothiazolopyridyl,
this group being optionally substituted with one or
more groups Ri;, which may be identical or different,
or with a group Rs;
R, represents a group of general formula CHR;CONHRg,
R; represents a halogen atom or a hydroxyl, cyano,
nitro, Ci¢-alkyl, Ci.e-alkoxy, Ci.g-thicalkyl, Ci_¢-
fluorocalkyl, C; ¢-fluorocalkoxy, -0-{C;.z-alkylene)-, -
- (Ci.3-alkylene) -0-, C;.g-Eluorothiocalkyl, Cy_ g~
cycloalkyl, Ci;.s-cycloalkyl-C;.;-alkylene, piperidyl,

benzyloxy, piperazinyl, pyrrolidinyl, morphelinyl,
phenyl OXY, NR+Rg, NHCCR-, NHSOsR-, COR-, COsR;, CONR5Rg,
SO;R,; or SO;NR;Rg group,
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R3 represents a hal ogen atom or a hydroxyl, cyano,

nitro, d _6-alkyl, d _6-alkoxy, O _6-thioalkyl, Cl1L 6

30 fluoroal kyl, C1.6-fl uoroal koxy,

-0-(C2. 3-al kyl ene)-, - 0- (CL-B-alkylene) -0-,
Cl_6-fluorothioal kyl, C3_7- cycloal kyl,

C3_7- cyg) ogkkybsChr3- aékxz_:}x%iﬁ: Ehﬁ%éhdyéspegfé@ﬂfoxﬁ’rom a

plpera2|nyl pyrrolldlnyl oI|nyI eenyl oxy,.
NR, RS, ME¥Y, RewsepRry bos Ry, PYisidinyl,

S02R7 ijmm ,grOU]pyrazﬂﬂle4 repﬁa&eﬂys a groonamolyl

chosen speC| yfro enyl @enz yl,
naphth :ﬁ 5%%9&&@ X% }aﬁ%zy%ylthladlazolyl

pyr azi rwi’rﬂ,aml}dlz,l nyI oqaznb%fl, t hi az¢leplrahydroquinolyl,
I m daz zolydp - tri az@hl, 1,
qui nol ;/EI Tetra ]g'roqt)lsz"{tn(5311‘5)@'@j i SO Lyullnr?o]]\l‘iﬂ] L aziny
t et r ahyiH gl A tHo) mqmm#mlmylnmnaPWMIMw cinnol-
qui noxaldyy! , iR3BRERY Py laing/1NNObenkBYhienyl, indolyl,
I m dazaql r|md|nl enzothlenl Yﬁ1d0|y| i 1y1,
benzox Afpxa Soxa qﬁ%ﬁ&h ,azol%en;ﬂﬁ iazoly
benzi sd Aized o i,a 2ENZ0 M dazbbmb;muddabmyyh, indazolyl,
pyrrol q WA pyri of ur

Ch1 Cnompr e ot hESRORIETagT d‘lﬁli@a—%fﬂaﬁmdﬂ
i m dazcpyirendpdimiyd yl,pyirl@ydprybrthdynopwxa@bl op¥nidpgopyridyl,

| soxaz | opyLa¥bpapdal s0t Rkazehepydadyl,
pyr i dyﬁﬂwhié%ml&l?l% pgﬁs‘gl bIJ))/ %el %& subst i,tut 81, Y

W th oz HGRY s B2 g Y ey be eﬁtspeglaaplo"
di ffer@yﬁicﬁa,represents a hydrogen atom or a

f’?Ci- gl_tg‘?/ql()ﬂq:‘roo%(‘ S?_ 252)/ gggrgﬁ.g; Etl%ga S!jl %rtg_ %%e%t %rlr.]t%r one
C3. 7- cyot oaldey - 6F®uplskyRene whieip; Ry antk Rgdentical or
repres%ﬂ és&’q} endent|y of each other, a hydrogen
atom a -a group or a phenyl group; in_the
form ofR5b§§§l’e§ﬁn§§diat hyArogen ALeR 8W aclCd,s-adkydf group;

hydr at @asoace%fre%%\t%t% Hrd KeRfERP WKLRf o éoam;ﬂq ﬁnkyl C3.9-

according to Claim 1, characterized in tq{t
r epr es &Y Ot Kl éﬁferc3emﬁ%4dt9? kg Ga-s-alkylene group;

R; and Rg repregent, independently of each other, a
hydrogen atom, a Ci.3-alkyl group or a phenyl group;
in the form of base, of addition salt with an acid,

of hydrate or of solvate.

2. Compound of formula (I) according to Claim 1,
characterized in that
m represents an integer equal to 1 or 2;
Ry represents a group chosen especially from a
phenyl, pyridyl, pyrimidinyl, pyrazinyl, naphthyl,
guinolyl, isoguinolyl, benzisoxazclyl and
thienopyridyl, this group being optionally
substituted with one or more groups R;, which may be
identical or different;
R: represents a group of general formula CHRsCONHRg;
R; represents a halogen atom or a cyano, Ci¢-alkyl,

Ci.g-alkoxy, Cig¢-fluorocalkyl, C;.s-fluorcalkoxy, -0-
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30 Rl represents a group chosen especially froma
phenyl, pyridyl, pyrimdinyl, pyrazinyl, naphthyl,
qui nol yI , |squ|nonI benzi soxazol yl and

t hi enopyridyl, this group bei4 optionally
substituted vvith one or nore gr;égoups R3, which may be
35 identical_-qr dlfferent R2 resents a group of
gener al gdfzo% rru]1 rﬁ@]‘e&é’br%serﬁs a hal ogen
atom orRsarcpaﬂsenCE 6- inbfldyrlogencat@rral koxy,

Cl_6-f lpyor-gal kb €1 6h&h§%@%§!%€%ﬁ or9a 38 -alkyl group.

(C2. 3-al'’kyléne)- or phenyloXy group; R5 represents a
hydrogen atom R6 represents a hydrogen atomor a

Ck..6- aldoflp @il £ O SrmE0APeENdagtot@inyl 8o(Claim 1 or 2,
according to Cdaim 'Orrﬁ—i characterized in that mis
equal (GPEEAGREY aF group chosen especial ly

fromam pysr iedydgl myr i di nyl, pyrazinyl, quinolyl and

10 1 soquinolyl..Lhi s ge[oy%ﬁ%%l ’;egh8BEh°”@énﬂfé(cla11r%u from a

substitute represe
gener alpyirgrdvl -a @RSMIF@YI R3 pvapsrzdgent. s aglhiaﬂl@@éh and

atom Qs AGhdd:al K¥hi sClxBupabkoX¥ Oftionally substituted
Cl_6-fl uoroal kyl' group; RE represents a hydrogen

atom R Hepr SEEMRs Paf'hydrogen atomor a Cl. 6-al kyl
grouth4 r@@ﬂ"@@égdsOE geoapl af( bknaeadr dorgula CHRLODNHR,
1, c acterized. in at. 20 mrepresents an in r _
cqual |06 £ogr=5Ene” A Rt A out choben LRIE ci
especi allllcpryr om &:-phidmdrogdyyildygrouywyr i dazi nyl

pyrimégin i gd .group bei ng
opti ona l%/‘!egi‘%gteﬂ:gtg h%é?%&len %EE?} 25 R4; R4

repres@ht§eﬁrﬁﬁﬁﬁbscﬁo§¥ﬁr@95€cFﬁPWyOFrénpaf pheHy| group.
benzof uryl and napht hyl; the group R4 p033| bly bei ng

Pioet | ke Doane oL IBLe B PR hs  GL TRLSS, o,
characterized in that
m represents an integer equal to 1 or 2;
R1 represents a group chosen especially from a
phenyl, pyridyl, pyridazinyl, pyrimidinyl and
thiadiazolyl,
this group being optionally substituted with a group
Ry;
Ry zrepresents a group chosen especially from a
phenyl, benzofuryl and naphthyl; the group Rs
pcssibly being substituted with one or more groups
R;, which may be identical or different;
R: represents a group of general formula CHRsCONHRg,
R; represents a halogen atom or a nitreo, Ci.e-alkyl,
Ci-g-alkoxy, Ci.e-fluorocalkyl, Ci¢-flucroalkoxy, -0-
(Ci-3-alkylene) -O- or benzyloxy group;
Rs represents a hydrogen atom;
R¢ represents a hydrogen atom or a C;¢-alkyl or Ci_4-
cycloalkyl-Ci3-alkylene group.

5. Compound of formula (I) according to Claim 1 or
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30 R2 represents a group of general formula
CHR5CONHRG6; R3 represents a hal ogen atomor a nitro,
Cl 6-al kyl, Cl1_6-al koxy, CL.6-fluoroalkyl,

d _6-fluoroal koxy, -0- (CQ.3-a]kylene)-O or benzyl oxy
gr oup; R5 represents a hydrogen atom 35 R6 represents
a hydr or C3 _7-

cycl oaI %Iozgato%ﬁ-(l %e%?%%%é 5. Conmpound of fornula
(1) acd@rlﬁlﬂﬁu@l Glcaliml or - 49 4, characterized in

that m,isrepguabehfslia ngxrcﬁﬁf e%ﬁ%%%na Qéﬁé’@lgmi’?enfrom a

especially from a henyl™, ridyl, pyridazjnyl
pyri m &FHAYLS RSH‘PéJF Itfec?{ .%?Pamyrﬂsr%%wwc ed
with a tgflcw@ﬁ%p E@m@ob@wehelaygeabet@h@se@ with a group

especially froma phenyl, benzofuryl and naphthyl;
the grotlp R4 possibly being substituted with one or
nor e grRaupsepi®s&3tswh clymmap behbdentiealbemally from a

differ ; r e p o E0e al 0 N R
CHRSCO%EI%(;H r epr eselﬁrt/ s a rgdgl oge% at’om or é 21% up *
Cl. 6- aIHQﬁISleCYl 1’6%3@1119&(0% ybosigl tuged | vbFBaPR§| ¢ Or more 9roups

a _6- flﬂgor Rk keXyay B &@én%zelaliyIoene)lf@ere&mbenzyl oXy
group; 15 R5 represents a en at FE‘\mg’epresents

a hydr dﬁeﬁ eQFSﬁFBFSaaCWS’uQI &P&E& éor Ge§ERpOYNHRs ;
pr epar img r&p&‘@ﬁ'ﬁﬁﬂild aohaﬂegew atbtn) oraeCaidrag o..aaykyl,

one of CCl ltob, ¢ r| Slﬂg%} 20, the, ? %goal](oxy, —O-

consi sti‘fy N ré’dctlln@ an- ant gehéra or il a
(1), CGWH-:RLkyWNeda)(H13-) @5 henaphlicty Rircsd m are as

def i neq{ | pebhesganer al hyﬁS}BG‘éhaa(:b)n according to Claim

1, with'a carbonate of general formila (111), 30 in
whi ch Zsr éepéeeﬁf1§Saahw%@eﬁnaeéﬁmoPraanfiwsaalkyl group.

6. Process for preparing a compound of formula (I)
according to any one of Claims 1 to 5, comprising
the step consisting in

reacting an amine of general formula (II),

(N
R{’N‘Um

(I

in which R; and m are as defined in the general
formula (I) according to Claim 1,

with a carbonate of general formula (III),

(1)

in which Z represents a hydrogen atom or a nitro
group and R; is as defined in the general formula (I)

according to Claim 1.




group and R2 is as defined in the general formula (1)
according to CGaiml. - 50 7. Process for preparing a
conmpound of formula (I) according to any one of

Caims 1 to 5 conprising the step consisting in
converting the carbamate- 5 ester of general fornula

(la) 0O R (la) in which m RlL and R5 are as defined

in the general fornula (I) according to_ Cdaim1l and R

r epr esEHACIES NEOHY | PHRPIART G otpmPAendi #Lanfabhyses (T)
using atcuidinhPfrgeadtabnkoldill@aeNHR t8 Whi eryrising
is as dﬁi ned in the general ., formula (ilﬁ_z:gaccordi ng to. .
d ai m 1598, SEBRp S Cor i85 pofidi I 57 e gkfigr garbamate
fornul agddd )gf démeantd X hf dxsmPtd netdlyl am no) - 2- oxoet hyl
4-ni trophenyl carbonate. 9.0Co und corresponding to
the general formula (la), 5 [NOIN Rl 20 OR Oin

which m Rl and R5 are géfioedyn tRe general

formula (1) according tto Claim1 d Rrepresents a

met hyl or ethyl group. Nz?, 0. Conpound of fornula (1)
according to any oneRp/f ():I“airrs 1to5, in the form of
base, of pharmaceutically acggptable acid-addition

Sr’rgljlt ’Ca%&]nt“.r j%.“rdlaff,s%gl %fnds%lsvgg:g, afso[ielft:i.%egsgna%h% general
formula (I) according to Claim 1 and R represents a
methyl or ethyl group,

via aminolysis using an amine of general formula
R¢NH; in which Rg is as defined in the general

formula (I) according to Claim 1.

Compound corresponding to the general formula (III),
which is 2- (methylamino)-2-oxocethyl 4-nitrophenyl

carbonate.

Compound corresponding to the general formula (Ia),

0O R,
Rruwg 0

(la)

in which m, R; and R; are as defined in the general
formula (I) according to Claim 1 and R represents a

methyl or ethyl group.

Compound of formula (I) according to any one of
Claims 1 to 5, in the form of Dbase, of
pharmaceutically acceptable acid-addition salt, of

hydrate or of solvate, for its use as a medicament.
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11. Pharnmaceutical conposition containing at |east one
conpound of formula (1) according to any one of

Clains 1 to 5, in the formof base, of
pharmaceutically acceptabl e acjd-addition salt, of 5
hydrate or of solvate and optionally one or nore

pﬁ@ﬂ”a@%ﬁfﬁéﬂéd%fﬂéfpééﬁﬁgs§5§5ﬂi88h§aiﬂgngU§@f9%a%t one

compound of forrmula (1) according to any ohe o
d ai ms PRPEE | REt HEF R of IhasCoopdipy to any one of

phgr rraczﬂtstiirﬁsfal I yl aeeept ?bl eiﬁpi d-egldi Fiopth sadf, Bhse, of
hydrat e ,or _of saqlvate, for the eparation_.of.a

o caBI TS B ATy (RE P ERBLE | AGLS- BAERGEOgy SPAE . Of
whi ch tthelmsidogenoos carineienoadd amd/iemaddy abieer or more
substr d V. 15
invoIv2%%#ﬁ36%¥§§€§¥%?5%%plﬁ%ﬁ?%m%%§¥§}§5§%)

according to any one of Clains 1 to 5, in the form of

base, @fse RhArgeEsHbbeall bractcartal] e(ari deaddiath@nto any
salt, of 20 hydrate or_of solvate, for the preparation

of a M cahedtlF g plteveht Png T Eh8atfP" altht P35S, ©f
chr oni @hzantacatlildgdy VerddpighlHansedr-agaitdgn salt, of
di sor der. neur ol ogical and _psychi atric pathal oqi.es,

acut e %p%%ﬁﬁﬁ%i%rngﬁfo%% %ﬁ%gati é'dgé%a§5$Pa§§%lon of a
epi | epopdisiapepitndodi oedens ingardi bvascithara pathology in

di seases,: h€e i ] C . di SQr f e
e R IEele | SHIARId SRLS, L BREPE o Docther

bact er iFAPStIPEE | RS FhBleazs, nf | Bhtat oR§YNE| sEASES, are
ost eopakesilSsedqcul ar conpl ai nts, pul nonary 30
conpl aints, gastrointestinal diseases or urinary
i nconti nence.
13. Use of a compound of formula (I) according to any

one of Claims 1 to 5, in the form of base, of
pharmaceutically acceptable acid-addition salt, of
hydrate or of solvate, for the preparation of a
medicament for preventing or treating acute or
chronic pain, vertigo, vomiting, nausea, eating
disorders, neurclogical and psychiatric pathologies,
acute or chronic neurodegenerative diseases,
epilepsy, sleeping disorders, cardiovascular
diseages, renal ischaemia, cancers, disorders of the
immune system, allergic diseases, parasitic, wviral
or bacterial infectious diseases, inflammatory
diseases, osteoporosis, ocular complaints, pulmonary
complaints, gastrointestinal disgeases or urinary

incontinence.



