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- 1 1-Piperazine- and 1-honopi perazi ne-carboxyl ate
derivatives, preparation and therapeutic use thereof
The invention relates to 1-piperazine- and 1-honopi per
5 azi ne-carboxyl ate derivatives, and to the
preparati on and therapeutrt]aﬁblication thereof. The

conpounds, of the invenfion corr ond to t

for nul H Rimexs g~ it L TEPaR RS AT SaPrE AT ER 1 Co

r eieasidrd Sl ves | pgsr et o tnd]thurépeﬂﬁléﬂnse thereof
represents a group chosen especially froma phenyl,

pyridyl, pyridazinyl, pyrimdinyl, pyrazinyl,
tTheulnyentlonazeﬂytesthpajop}penaﬂhmﬁmﬂéﬂd 1-homopiper-

§u§gﬁﬁox§l & &Hf%qgﬁﬁveé'waﬁepkblth@aﬁbéﬁafatlon and
uino . tetrahydro- quinolyl’ 'isoquinoly

¢%#BQH%#%CQRP %tloﬁhth%¥%9 20 inyl, qU|nazoI|nyI
qU|noxaI|nyI ci-nnol i nyl, naphthyrld |nyI

z i h robenzof benzot hi en
ROl 8y T R RL o DENZELULEIN e ne generan
xBaatyla benzot hi azol yl,. benzi sot hi azol yl,
benzi m dazol yl , indazolyl pycrolopyridyl
furopyridyl, dlhydro 25 furopxﬂldy thlenopyrldyl
di hydr ot hi enopyri dyl , rp/d?lhbpyOl
i m dazopyri m di nyl, yra;plo yridyl, oxazolopyridyl,
i soxazol opyri dyl, thi&hﬁlo i dyl or
i sot hi azol opyridyl, this group being optionally
substituted with one or more 30 groups®R3, which may

j dentical or different, or with a group R4 ; R2

_:ﬁgrese ts a group of general formul a CHRGCONHR6, R3

a hal ogen atom or a hydroxyl, cyano, nitro,
(ﬁ.ﬁép&éaénténaﬁ-fmﬁégqr &da®l tid onldayl 2 ;
9? @éﬂé&géh gyl’group chosen especially from a phenyl,
pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl,
oxazolyl, thiazolyl, imidazolyl, oxadiazolyl, thia-
diazolyl, triazolyl, naphthyl, ‘quinolyl, tetrahydro-
quinolyl, isoquinolyl, tetrahydroisoquinolyl, phthalaz-
inyl, quinazolinyl, quinoxalinyl, cinnolinyl, naphthyrid-
inyl, benzofuryl, dihydrobenzofuryl, benzothienyl,
dihydrobenzothienyl, indolyl, benzoxazolyl, benziso-
xazolyl, benzothiazolyl, benzisothiazolyl, benzimidazolyl,
indazolyl, pyrrolopyridyl, furopyridyl, dihydro-
furopyridyl, thienopyridyl, dihydrothienopyridyl,
imidazopyridyl, = imidazopyrimidinyl, pyrazolopyridyl,
oxazolopyridyl, isoxazolopyridyl, thiazolopyridyl or
isothiazolopyridyl,
this group being optionally substituted with one or more
groups R;, which may be identical or different, or with a
group Ry;
R; represents a group of general formula CHRsCONHRg,
R: represents a halogen atom or a hydroxyl, cyano, nitro,
Ci-s-alkyl, Ci¢-alkoxy, Cie-thioalkyl, Cie¢-fluoroalkyl,

C1-¢-fluoroalkoxy, -O-(Cz3-alkylene)-, -0- (Cy-3-alkylene) -

0-, Ci-¢-fluorothioalkyl, C3.2-cycloalkyl, C}q-cycloalkyl—



35 Cl1-6-fluoroal koxy, -O (C2-3-alkylene) -, -0

(Cl1-3-al kyl ene). O, Ci1-6-fluorothioal kyl,
C3-7-cycl oal kyl, C3-7-cycloal kyl - 2 Ci- 3- al kyl ene,
pi peridyl, benzyloxy, pi perazinyl, pyrrolidinyl,

nmor phol i nyl, phenyl oxy, NR7RB8,2 NHCOR7, NHSCRR7, COR?,

7R8 S02R7 NR7R R4
éﬁb"us §8ﬁ espe%’r%‘%ﬁcf'om a %’%&;?’W’S "PIFEF Fay1
bemrarfmrlyld;nmrépht mplrpholangyl,, mlrany]d:pm 'NRyRs, NHCOR7,
pykh%zhnybomf’yéézﬁ ”ybONhf%qaZ'ét?’ é¢ﬂ7Ra group,
T azol £ a [

hi'azo azoly
trRazé‘P?F-’eSGGFﬁoIWISrQlER r%hoﬁlﬁlélréaHF’ﬁéP}F-Y from a phenyl,

5i SB@HbBQ'u!“yl t ﬁbbﬁ'ﬁh‘}&m §?9&awl y yr:.ﬁﬂiﬁh’lﬁirll?l Pytidazinyl,

qui nazol,i n ur noxal i ny VI
o ERSRERDIL | HELARR 1 P BRAOTYL potI ety imidazolyl,
|ndﬁhﬁhazomymzonaﬁddﬂaz&mmuﬂsaxﬂaabyyl, quinolyl, tetra-

Egﬁiﬁo&&géFgB§#$§9P£H$?ﬁflyl %?¥¥£ﬁ9é¥gfg&&ulnolyl
d|pydhgiazgpylpdqulnazpkgmx%qqumnoxallnyl naphthyridinyl,
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i m dazopyrimdinyl, 15 pyrazopyfidyl; oxazo ri
ISB%B?BFB&?FY&yI bqqﬁ%ﬁgﬁq;o%%ia dypngpthlazogg qun21so-

| sehmaaamympyr béﬁhlmnaazgngmp( Sﬂnﬂz@bﬁb} blgyhed hepyridyl,
stitute

t
GEREPRAFEaY L 11 or SRS o R v,
ordahﬁﬂrethitg¢pgwxdmt Zﬂnﬂﬁhzqunxﬁ@ﬁbs1alﬂ95¢DnEhmldlnyl
at g gkgﬁoﬁ%&@a aléi( ’olo ?Ld Xleﬂﬂioﬂﬁ?ﬁud}rl thiazolo-

roup;
reBYéé@ﬁ@ °¥n§€95hééﬁ@19PBFléﬁ h other, a hydrogen

at gk grsiapiisal Iy s ﬁ’@nyubgfﬂth@te@5wmn©ne or
t he compounds of gﬂneral or.mul a flrs&%s#

gr BAHS 0T 2BRB obitvd: ina¥% R ’(ﬂﬁs’p‘gﬁﬁ%s or

I eRy asatesaits rd dgelirepimlatan owra ;- arad/lorl I@roup,

repres up cho cia fr a phe
pyrs dyrl, E%}?rgle%{: |ny‘-1l %sfr 5%%%)% %g% th%@ q'gl '?:%’ f -alkyl,
30C3soqmch@aykylb@nzCsoxezalqalkyhr@n@pglkﬂ¥$netﬂr@upf
grRup 0 su h e no,

gHS a‘*%s”ﬂs R M e Rt
@eN naloBe a| Gent 281 GFTOWP f @F efit Phemy} ¢group -

Among the compoundé of 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, gquinolyl,
isoquinolyl, benzisoxazolyl, thienopyridyl, this group
being optionally substituted with one or more groups Rj,
more particularly with one or two groups R;, which may be
identical or different; and/or

R; represents a group of general formula CHRﬁXXﬁﬁk and/or
R; represents a halogen atom, more particularly a
chlorine, a bromine or a fluorine, or a cyano group,
Ci-s-alkyl, more particularly a methyl, ethyl, n-propyl or
isobutyl, C,.¢-alkoxy, more particularly a methoxy, Cps?
fluoroalkyl, more particularly a CF;, Cy.¢-flucroalkoxy,




R2 represents a group of general formnmula CHRSCONHRG,
and/or.- 35 R3 represents a hal ogen atom nore
particularly a chlorine, a bromne or a fluorine, or
a cyano group, Cil-6-alkyl, nore particularly a
methyl, ethyl, n-propyl or 's3olfutyl Cl- 6- al koxy,

nor e part|cu_larly a nmet hoxy, Cl-6- roa
paPPreuP§Iticlarly @t 6- ?&%& Hal kc9<y, 2 aﬁ"ﬁ%& enc] -, more

' paphreub&uhxlgnanocaz(ﬁéﬁ,);-(} (B2 riylabiyy| emel/oxr more
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larl ny and/or R5

B ¥%S%n€ %%ﬁ%o%atg&& oéréP represents a
hyﬂt o:gemresemeraahmr@rem ktomroxpy ¢msealleyl group, more

nge% §5¥.1g ge;nggh 1Anong the conpounds of general
ormul a ?I), secon sub- group of conpounds consists
of conpounds for which: mis equal to 1; and/or 10 Rl
r eRfeh ntﬁe%@ﬁ@é‘@n&é‘%ﬁryé&m aﬁdmd:raomla,pw sdybnd sub-
pyrim raz nylb g t@ § and |sg ?olryw (t:ﬁls
o1 BEBUBeP g°8 BRIFI GORARSER: B eHOTPPH &S

and/ s e&ﬁaﬂ.epbesenhndaogroup of general forrml a

/ t
B e e o ey
rme'rpaMiF-BMﬂ-ar wr@zmlhw qu:emqa.l,,yl angr dgpaugnolyl, this

IS I , ® d
Clggef;[xu%?io;g? %ﬁlmlw%est%ﬁtée Uy 2 Va a_:y &y and/or

, hore articu r a _.CF R5
r ePr SRRTESSD er 8§8HPa‘Pgr@e%‘Fr’6?f)l %@lﬂe Fedhes and/or
hyﬁs ogespréDemts aa Clhéiiaddry| atomp, mmre particularly a
r cularlyamethl rrp S
Fﬁi EI?F) 1§U€TE§ro %E&% dggrgfgﬁiéfly a

~—~

ounds. consr st
ofme'ehvbunwlfydr V\nrpmp.‘ZB D em@lgusw  aR1isnpéleKy, more

%Q&t&? ?i 2; qu/o&eﬁimﬁgpreseei§ QIQBQHglﬁppsen more
ecl a P X henyl pyri dyl | pyridazi nyl,

pyPFFrFéIFH P-rﬁ]ﬁdatﬁ a-dlatﬁcy this group being
opki o tesesitistd thifdebadri hateorgf %mf&r and/gr 30 R4
R S el Ay eh RSE & &L L A Uup, more

particularly a methyl.

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

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

Ry represents a group chosen esgpecially from a phenyl,
pyridyl, pyridazinyl, pyrimidinyl and thiadiazolyl,

this group being optionally substituted with a group Ry;
and/or ’

R, represents a group chosen especially from a phenyl,
benzofuryl and naphthyl; the group m’possibly being
substituted with one or more groups R;, which may be
identical or different, more particularly with one or two
groups R;, which may be identical or different; and/or
"Ry 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-s~alkyl, more particularly -a methyl, isopropyl, Ci-e-
alkoxy, more particularly a methoxy, ethoxy, Ci-s-
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benzofuryl and naphthyl; the group R4 possibly being
substituted with one or nore groups R3, which may be
identical or different, nore particularly with one or
two groups R3, which may be identical or different;
and/or 35 R2 represents a grou"p of general forrrul a

Aot AR e R C e S T i s R < S0

a nbeo paptpeul £+16- aiaky:bc&rmreOpdcuseallkyllyna) -0-, more
nme 1- | k arly a

"o bRE AR Lk ol Ol Beky pearak o |
paRs i :cem:m$9nhs Gr3hydrogen | abemal mswor nor e
paﬁ%'fé‘#fééé(n@s% él@la'g’o@ JSi"&n@) Qlkﬁpf@oup, more

ar | an benz

T esﬁggéﬁ%aalxyar@aéhﬂat%ala %/%Yi('S 9% aevaé@iﬁf%kxl ~Ci-3-

hydl Rgeenat, ofioge pattiCuabkll ar eyelopeopyl-CHs-
particularly a nmethyl or an ethyl, or

C3-7-cycl oal kyl - C1-3- al kyl ene, nore particularly a
cymnopgophé Gblapourdn nof tmmmlﬁ (enepafourth sub-

fo 6k) cofpbAkEEn ?HQ:LB?:Q QJEOBBmBBuﬁagp?HEdﬁhlch

SISSOf cohpoun mis equal to 1;
an@/ b8 RIuUAdpEesént §né §Foup chosen especially froma

phﬁpykepreyéhéw dxiiﬁzélﬁwéeﬁn@spbébh.ﬁlﬂyn)f&'oﬂ i sphenyl,
rouE 8 llln ?_t,l ona stitut e% :llh a group R4,
15P8hYRY éﬁf“@%@ sag P8P eHOEn especial Iy from

a pheaygroupebadhyr pptaodabaghehpsritheedr wiphR4 group Ra;
pogﬁi&z!ﬁ( being substituted with one or nore groups

; rch may be .identical or different, nore
paRi | TEPTESUUEL B E@ROUR CRRESD gﬁpassah%y &APEh angghenyl,

bebéﬂﬁsfhf?h. Oafncfj' Ha%h%ﬁg{l angﬁgr '36 dRhg eR[ epeBkibady being

gener a or irul a" CHRS and/ or

PE%Ethtﬁdhaﬂd’dan’%?orﬂr nla?‘éepaqquaﬂ Fary wiich may be
Chi@énﬂﬁca]ﬁ &f ofi fifef¥ntd, frhaaad i et icxulmrlivt wdltgr onp, or two

CoSouBhell: MY Bl FofE oy f PRPLY gpaor
CIRS-Hepremealtisy b, groupeofagenerhhriormil@rEHRsCONHRs, and/or
C1R36 flléﬁeo@éﬁ@é(y ‘a mjﬁflogen atom, more particularly a
chlorine, a bromine or a fluorine, or a nitro group, Ci.e-
alkyl, more particularly a methyl, isopropyl, Cl-s-alkoxy,
more' particularly a methoxy, ethoxy, Ci-¢-fluorocalkyl,
more particularly a CFs, C;-s-fluorocalkoxy, more
particularly an  OCFs, ~0- (Cy.3-alkylene) -0-, more
particularly an -O-CH;-O-, benzyloxy; and/or
Rs represents a hydrogen atom; and/or
R¢ represents a hydrogen atom or a Ci.¢-alkyl group, more
particularly a methyl or an ethyl. |

The compounds of general formula (I) may comprige one or
more asymmetric carbons. They may exist in the form of
enantiomers and/of diastereoisomers. These enantiomers
and diasterecisomers, and also mixtures thereof,
including racemic mixtures thereof, form part of thg :

invention.



particularly an OCF3, -O (Cl-3-alkylene)-O, nore
particularly an -O CH2- O, benzyl oxy; and/or RS
represents a hydrogen atom and/or 30 R6 represents a
hydrogen atom or a Cl1-6-al kyl roup, nor e
particularly a nethyl or an ‘et The conpounds of

| f la (I
ge& aﬁ?rg%rrgﬂ %% gaévuﬁﬁnpr eé‘?anfng%ﬁ%tformgfe form of
enbabeanblrs ofindtbd-dddst bom ssabiner sSudthesilidriom sahbesform
g’FqJ&a%tfert%%I g_g%gﬁ,lognd al so m xtures thereof,
n

iNng racemc m xtures thereof, form part of t he
invention. 5 The conpounds of for mul a (1) may exi st

51 NThRGef Or M Hftg basgseor alvaad édtlslllyon Sgﬁﬂ'é;fareﬁwh with
addition salts. S_orm art O:L%th%@ tlor}1 It €¢ oth
saPh&rEPEeRYY SAL MY BESPRERP e salts of other
phabHE@eltﬂiaftaHr)e amﬂablﬁmacamphnfdmethal psrbfication
ot her . i_ds that. ane usef 0
ouPF ERir oot B S e £ AR °H { Gplag ofomm
(1 par&l of ﬂ:hlemlnp'amtloh the invention. 10 The

10 conpounds of general formula (I) rray be in the form
of hydrates or_ of solvates, i.e. .in the f orm of

sTBEI SOTBRYNSE SSImETadn S AT Sonk Jormalor 2 it cfhe form

rmb@CUhgfaraltethra 88l veslvabish hydeat esnanﬁhe form of
sol vates .15 al so form,part .of the iaventi on. F‘OEQ water

coRPERFIBEIPRE | AT eMABH AL YD) Fdktn P Bef i FP5Ns
appbiecGler ior wiitdh a m’]dfemtrra)sucztkehydneam vRRd f sokiyates

151 E9a08cln Bagir BaNthasedyehetBy0ssi bly containing

carbon a or exarrpl e Cl-3 is a
ar bon- based chain which may contain from1l to 3

Carhon tMedMegord dovt .  9f Sakheal GGhvdrtiRd, Ortihe anebklowing
al i_phati, c rougpllf or exanple a Cl-3-al kyl group

reﬂ?géé‘ﬁf:éo 8 28Pr¥riear or branched carbon-based chain _
of -1 toc3g.,canbahmich t and z may take the values from 1 to

20 7, a carbon-based chain possibly containing from t to z

‘ carbon atoms, for example C;.; 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 C;.3-alkyl group Tepresents a
linear or branched carbon-based chain of 1 to 3 carbon
atoms, more particularly a methyl, ethyl, propyl or
l-methylethyl,

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

-  cycloalkyl, a cyclic alkyl group, for example a
Cg-s—cycloalkyl group represents a cyclic carbon-based
group of 3 to 5 carbon atofns, more particularly a
cyclopropyl, cyclobutyl or cyclopentyle, |

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

linear or branched aliphatic chain, |
thiocalkyl, an -S-alkyl group containing a saturated,




atons, nore particularly a nethyl, ethyl, propyl or
1-met hyl ethyl, alkylene, a saturated, |inear or
branched dival ent al kyl group, for exanple a

Cl- 3-al kyl ene group 30 rep[gggqts a linear or
branched di val ent carbon-based chain of 1 to 3 carbon

' | hyl ,
. eTipRREoFohuafehah X1 RonBRA LRSS B VI ONE e
aI kyl gfduprohdkydxargst ealkyB- sroypl da klylnl@}? ofiRe or more

repr ﬁ%ﬁ?&%&ﬁ S¥5hk Ch&e& DO ASEM 2 R GHRWP ao‘sflﬁoi‘i?né atom,
carb ns, nore part|cularly a cyclopraop

. gyel obuﬂ}loé'Paélﬁ@WpeﬁFylaé Ok SFPUP, 1L G’%Cﬁ'ﬂ/lorﬁ' cﬂfp more
5 ant ayatageﬁl é@brﬁé aﬁsd% be::élgﬂ%épl@céﬂ ariched Eluphidne catom,
chain I oa - a cont ai ni.n
saf ur at Euogot Pﬁigw Lor abﬂ%ﬁ@r&%)’% T ¢ c%g?l oh one or
fIuomoaékhydragealhybmgrhapelheahlrbpbaeedrwnbhea fluorine
hydr ol ﬁ atons have been replaced with a fluorine
atom | uor oal koxy, an al koxy group in which one or
nore 5 hajogegeatsmond Hdveriaen meftHeInM 1R Promine or
10f|u05hn§oagﬁg] fluorothioal kyl, a thioalkyl group in
whi ch one or nore hydrogen atons have been repl aced
with a fluorine atom halogen atom a fluorine, a
Ch'lI‘Iiéi Bempauhﬂeﬂblﬁgthé 1ﬁ0eﬁﬁlbndinag: béhprepaped naiscasfding
i nvention may.be, prepake [ Qv
b Rodbat s (e CReSEERERER" Y, 1 BEhBtgs chat
Théellawfirst preparation nmethod (schene 1) consists
151N reacting an amne of general formula (I11), in

which Rl and mare as deflned |n t he general, formu
(1 Thusi t B F1rekr BHERAT A5 OFe MGt Hﬁ%]egle( ) )COI}%IS s in

V\htéaczmgnazesamrﬁe & @ebﬂéi‘&@gﬁbrmhbm 0IT), nirt whighoBp and
and is as |ne he gener &prnula (lf |Q 2n
soT“v@rFte sBth eﬁ@ 5’&‘ enera rmula *(1), " wi a
carbonate of general formula (III), in which Z represents
20 a hydrogen atom or a nitro group and R; is as def;ned in
' the general formula (I), in a solvent such as toluene or
dichloroethane, at a temperature of between 0 and 80°C.

ROW
oo
(e o 0

R("ww
25 )

Scheme 1

‘ ‘;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;

30 with phenyl chloroformate or 4-nitrophenyl chlorcformate,

| 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.

35 According to a second method (scheme 2), the compounds of
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di chl oroet hane, at a tenperature of between 0 and
801C. Scheme 1z O QAOR2 rj H(III) / NO I 25
(I'l) The carbonates of general forrmula (I11) may be
prepared according to any nethod described in the
literature, for exanple by'r@aéting an al cohol of

| f h hl
pene Sl S TR 0 LT, el S LA i
basﬁ Sgﬁﬂém t fﬂc&frduﬂaam(ﬁa)or adi i depinpg| abyvani mith 2
qﬁfrat E%%e gﬁ*ﬂf@¥m%l%g( &Q)tﬁﬁ LRiERXz represents

ol vent CCOT |ng to a secon .
rrearm@tiz(c:gmeras:czr) on Ife ndMEOGASPf R7 1gerrdfl iNfdnit, the

eﬂ?ﬁ’a%%?fﬁﬁi‘éequ AR | PepRdserit d1ea ﬂétﬁ?mebw ethyl
, defi ned above, with a %ar bo a) thus
gamtw TERAUFATPATREE -PACRRI €F FPEPRLsERED

h%ﬁﬁtﬁ-&ﬂﬁécﬂt QEl ]Etrhe’ch lnd:éﬁ@eﬁit@cl;p;.nRB ias @smpkmﬁmdledfl llgeneral
ner or.mul a (| and R e t y

bl oR) T fmiint e wpBp° S S ThR) petleral

(|®rmlltﬂ~53 ReNMA| iredwhichh®8 denwer tdefined incshpogaperal

of Fl ' Smakp | ) ke FidniRl
off%'grﬁ%ir al (T forﬂ%aa‘éftw \?ﬁ%ﬁéi@hl S asmgefl ned i n 1;
t he gkieent aech oametmolm AIREE 5T OF BRIYIHE suc

Meys R AR OT NBRY | Fet PaiPi¥EAlr &1l Chr afie titdriel cindrdipxane .
m xture of solvents such as nethanol and

t et rahydrofuran or nethanol and di oxane. Schene 2 15
ZX R6 A0 O BéhéhéXx2Re (NH (ilia) ON O YO R RGNH2
(1) NO .

R,
. QH mwa) °© - Qio)\g"'n RNH,

(1 (1)

The carbonates of general formula (IIIa) may be prepared
according to any method described in the literature, for
example by reacting an alcchol of general formula
HOCHR;COOR 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 Ry
represents a group substituted with a group R; of Ci.e-
alkyl, Ci.,-cycloalkyl or Cs;.;-cycloalkyl-Ci-;-alkylene
type, or with a group R, as defined in the general formula

(I), may also be prepared via a Suzuki reaction performed - -

on the corresponding compounds of general formula (1),
‘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



,~ NR+tr R (Il) (la) The carbonates of general
formula (I'lla) nmay be prepared according to any

nmet hod described in the literature, for 20 exanpl e by
reacting an al cohol of general forrmula HOCHRSCOOR in
whi ch R represents a met hyI or8 e‘thyl group, Wi th

PR oL &, & ST ORI WA SR horonic

di iaga@r.opyl et hyl am ne. 25 The conpounds of gener al

formula (1), in which RL represents a group

" substituted with a group R3 of Cl1-6- alkyl,
CSFba:cy!zi‘leoad:dmpounds:SOf- generdlkyfoxmuba al(fylerd@ which R

ty;}% Irgrsggﬁt% aI SO gglfiﬁéécﬁ‘egltﬂ bhengRRer of Ci-e-

prepared via a Suz
¢ adyan SwaYﬁ%@a ) Zormaliylepr tyoe
geaﬁlr &hthoangkauﬁl Ra aé QIeﬂd&ﬁ\ie@h iRl the géh&Ea&ufemah(I) )
a chl.orjne rom i.odine atomor wt
ar 65 Ko T AT kA T SR SR offp 5B i §eferal
t o foemudtr @HR;EONHRp, thanpueuBi uwiacyimm alégdribed above
1ocyﬁaga'§¥'d?é£¥$rﬁé h%ﬁ?rQ?Eyl QQBQRhEe @%h@r FQE tdéneral
conpou eneral for
r efOETUABS (éagréépcbﬁb@?ﬁt éb@a'evvl ﬁ-"heaasFaea RS BF amine of
%ggne%blﬁy&io{ﬁlﬁia ‘i’%ﬁi{?aéél(ydeﬂ{ned above ?rrl] the carbamate-
cycl oal ky ene a gr
as S8EFFN P H?é"ad-é'r%r alF%?m.ﬂ P‘P?Blﬂ@aﬁd ¥ ﬁ’g’ﬁu' if" the
pacbmpouadky ofepeaseals fargubap (o) .general formul a
CHR5CONHR6, the Suzuki reaction described above 10 may
be performed on the carbanat e-ester of general
foiI‘haI gofibaiinds dEfgererabofermile Gd)i.owhen fheiw mede of

EB§EEHOBOEguhétRﬁQE@rﬁﬁeQefh?@dcéﬁﬁé@c@&ll?eavallable
caPEa

te- ester thus gbtained makes ItaéPOSSI 4
obPAi ReerEibefnisuitde i temase f HmAaY (§vyen e prepare

according to methods that are described therein or that
20 are known to those skilled in the art.
The amines of general formula ReNH: are commercially

15

available.

According to another of its aspects, a subject of the
25 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
30 number of compounds of the invention. These examples are

not limiting and serve merely to illustrate the

invention. The microcanalyses and the IR and NMR and/or

LC-MS . (Liquid Chromatography coupled to Mas.s
_ Spectroscopy) spectra confirm the structures and the
35 purities of the compounds obtained.

m.p. (°C) represents the melting peoint in degrees
Celsius. The numbers indicated in parentheses in the
example titleés. correspond to those in the first column of



The conpounds of general formula (11), when their node
of preparation is not described, are commercially
avai l able or described in the literature, or nmay even
be prepared according to nethods that are descri bed
therein or that 20 are knomn® o those skilled in the
art. The, am nes of general fornmula R6NH2 are

cofifr ERBLPyDeAOWi| abl e. According to another of its
aspects, a subject of the 25 invention is also the

" cogpounds of ,formula.(La). These conpounds are useful
'asﬁgﬁFgﬁﬁegié%ggpPgPds§%%hesizing t he conpounds of
formula (1). The exanples that followillustrate the

5 P' 80348khDaRkng) - 30oR8ERAY1 0k -§27R QUBES £ 2801 Bfathyl) oxy] -

- invention: ese exanples are ot limting and serve _
ne#ebipbenYlYéirFaPéPFEQZiPRVQHPPSH;a?ﬂe m cr oanal yses
and the IR affsq\E~nd/or LC-M5s . (Liquid

0 Mass Spectroscopy) spectra

d the 35 purities of the

conpounds obtained. my- repreggnts the nelting

point in degrees - Celsius._The ! rs_indicated in

parentheses in the exanple ti¥l es clHPlspond to those

in the first colum of 9 - thePtable bel ow Exanple 1

(_Cgf’ﬁ‘-’“?ghé#) | SpRehyebhiylagban) forypatbrbee

confirmthe structUre§

4 4'-£ triluoronet g ).OXy _ d slowl
4- BRpReny2 56 Yol ref Hherads Prhdrofirmetespre gifded slowly
10 ;((ZHNl'EﬂgrgeseeﬁlplbraQ}l&)éL tl( lréhe;rﬁahmmardrﬁ)rga Yo x§der etratld of
Q eny orpformate ar o
sl 8%\}@/’& 10 %rc)é’c}ﬁttegnper%? ret f‘L_'amgncJ:I ut ﬁgﬁ.sﬁ?ﬂ%@)g‘ ?f
(249isvprppyletbyhanipeydol 08 mid o5 tAlyeds AfIYTigIg 18
d'5589588¥5eéEykaghnEeh§e§qu§E phyt 8l Hefes . Stirring
is continued at roomtenperature for 2 hours. _, ,
The salt formed is separated out and the filtrate 1is
15 concentrated under reduced pressure.
53.7 g of oily product are obtained, and are used without

further purification in the following step.

1.2, 2—(ethyloxy)-290xoethyl 4- (4-bromophenyl) -1-
20 piperazinecarboxylate
A solution of 5.81 g (24.08 mmol) of 1-(4-
bromophenyl)piperazine and 6 g (26.76 mmol) of ethyl
[ (phenyloxycarbonyl)oxyl acetate, obtained in step 1l.1.,
in 50 ml of toluene, is heated at 80°C for 12 hours.
25 The mixture is allowed to cool to room temperature, it is
concentrated under reduced pressure and the residue thus
) 6btained is then purified by chromatography on gilica
gel, eluting with a 20/80 and then 30/70 mixture of ethyl
acetate and cyclohexane. _ '
30 7.75 g of pure product in the form of an oil that
crystallizes at room temperature are thus obtained.
m.p. (°C): 80-82°C

1.3. 2- (ethyloxy) -2-oxoethyl 4-{4’ - (trifluoromethyl)oxy] -
35 4-biphenylyl}-1-piperazinecarboxylate




The salt fornmed is separated out and the filtrate is

15 concentrated under reduced pressure. 53.7 g of oily

product are obtained, and are used w thout further

purification in the follow ng step. 1.2.

2- (et hyl oxy) - 2- oxoet hyl 4- (4-BPonophenyl )-1- 20

pi per azi necar boxyl ate A_solution of 5.81 g (24.08 .
el P of (582 mgPdophehy| )%fé%F%%iﬂ’éygh%l’%&%efE%l 76 4~ (4

ngﬁhbm@ghehbih-1Pbﬂbem&h@n&ea&g?nyuhony]ammaﬁmad in step

obtai.ned i ep 1,1,.,..in5 tpl [ .

at tl85(t’for:’n'l§ f%uréiszésﬂﬁ' oﬁ,? xt l??f]; i% g?flg%%&f%ﬁ%%}%ﬁxy)

t o pheaylberpadat wad i and s4 . 53ngent2lattddmmeder afedirderted

pr iapd Uhgo &5l due rfq@dainfﬂisléfhﬂn of 1,2-
spuiﬁi%glg@ cﬁ%@%ph%ﬁ%l Ica gel, el uti%cE; ,

wi tAmgthoxgetinnet heAT80/ 7ONEFREUFRI0f cPRYPL ac®tat ethert

andtavapalesaney, 89 4. 7 Sofmpine PEONLSE ralki her {pheny] -

O abosBhinklgal1asitnts ke, Fad P MM S Hhtkeure
2- (et Beaxypidteiaetihyk 4bbdt- gorPCf Eoor d@ehbykpoxy] -
35 _4- bi - 1- pi i 0 . .
10 nm%l%) ngggﬂ%é%{%%?%ﬁ%ﬁga%é Olg%ﬁ%&g%ﬁﬁn% _Tﬂegréélaﬁe isg
br tekghenys ) withi phichloronethags agad oMtRhed ths s2@peOUS
1. 2hagd 330 (ddpbt B! ) oRf 4ablri hten@RdNOWice with
phenyFboronlc acid and 4.57 g (21.55 npol ) of hydrated. . g
5 oL SramPEhaTBhatbes SUntar | AEdBnTF BPapeg! azs drie
- di sRebogsifanesal€aket ratdicete ufitibtratre i der tconcentrated
at nosphere. . 0.6 0.54 of _t ki [ - :
15 0 BBAREnsafeSHh BREPERRGn Tiieqo o hbY (i (SBEdMhea e
m puwd€iedsbyhehromanogiraptyabnaséliice0gelor elnthogryith a
103b97b3mEQEB§EtBétSGRyEdSEeEEGHCSﬂdpb9§§Hﬁ§xaE€$
residue 1's _taken up wWth dichloronmethane and water, .
thé.8§ugo@f BiedNCt sasepabhpddedutitarfhexfPrpt of a white

twggeiMith dichloronethane, the conbined organic

phases are dried over sodiumsulfate and the filtrate
20 sMeBncént? at d42-116°C

1.4, 2- (methylamino) -2-oxoethyl 4-{4r-[(trifluoro-
methyl)oxy]-4-bipheﬁyly1}-1-piperazinecarboxylate
7.10 ml (14.15 mmol) of a solution of methylamine (2M) in
25 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}-1-piperazinecarboxylate,
prepared in step 1.3., in 14 ml of methanol. Stirring is
continued at room temperature for 12 hours.

30 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.

35 0.86 g of pure product is thus obtained in the form of a

| white solid. '
LC-MS: M+H = 438
m.p. (°C): 187-185°C

g NMR (CDC1:) & (ppm): 2.90 (d, 3H); 3.25 (m, 4H); 3.70



15 under reduced pressure. The residue thus obtained
is purified by chromatography on silica gel, eluting
with a 30/70 m xture of ethyl acetate and
cycl ohexane. 1.65 g of product are obtained in the
formof a white solid. 20 m$l ¢C: 112-116C 1. 4.
2- (neth am no) - 2- oxoet hyl 4-{4' -[(tyifluaqr.o-
ety )‘%&y] 4468 difenygt)1i 6139 p@?’%fﬁ‘iue%'ar]ﬂ@xyl Te® (4, 2H);
7. 5Q a3l (@14 249 ;oD @8, az289;ui.e0 ¢&,neHEhYl am ne (2M
in 25 tetrahydrofuran are added to a solution of 1.60
g (3.54 mmol) of 2-(ethyl oxy)-2-oxoet hyl
4- E&amp(ler 2f |(Compound 37)

g Met hyl') oxy] - 4- bi phenyl yl } - 1- pi per azi necar boxyl at e,
prepared in step 1.3., in 14 nl of nethanol Stlrrln

is2 d@ﬁﬁhﬁ&é&dap)raoﬁFPGEEKAatur%‘f%r {sriflpqromethyl) -4-

A bephesRd el -l pigeradehebadnogglREasSUr e, the
reS|§ gualneg ?s pur i.{i ed by chromat ography on

silica gel, eluting wi 97/3 m xture of
d|chloronethane and g A solid is obtained,

and is recrystalllze€ from re of ethyl acetate

and diisopropyl ether. 35 0.86 gV pure Eroduct 'S
thus obtained in the formof a %hr HCH,LC- VB
MtH = 438 mp. (C): 187-189C 1H NI\/RdCDCI 3) S (pprr)
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,

10 2H); '750(d 2H); 7.60 (d, 2H). Exanple 2 (Conpound

37%3 (?H(%q%%%% ;fzx%xe%%t I1yl4 nitrophenyl carbonate

bi phesylg/l K22 #i pewdli el adbokyraepbenyl F3blopdonmehe a
added portionwise and at room temperature to a suspension
of 2.62 g (29.4 mmol) of 2-hydroxy-N-methylacetamide and
15 16.5 g (58.7 mmol) of supported diisopropylethylamine
' (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
20 dichloromethane, and the filtrate is concentrated under
reduced pressure.
6 g cf 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.
25 ‘
2.2. 2-(methylamino)—z-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-
30 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 011y
35 yellow residue is taken up in dichloromethane and washed




10 2. 1. 2-(nethyl am no) - 2- oxoet hyl 4-nitrophenyl
carbonate 5.93 g (29.4 mmol.) of 4-nitrophenyl

chl oroformate are added portionwi se and at room
tenperature to a suspension of 2.62 g (29.4 nmol) of
2- hydr oxy- N- net hyl acet ani de~ahd 15 16 5 g (58 7 mol)

of supported _diiso opylethyl (P
Ar @b‘ﬁ&@?sk‘!ﬁ&ﬁ’gé’n S9sl iR b r‘??ﬁldfso?}PB'\{] dﬂ{aoter. agueous
dl lyl op OFEi faneid Bblatishj I iwatgey sandnttilmedbatinecorThis

erature for 16, houts he res [ I ff :
oG EPRLE, phaRe o8 matied DYt L Boa h%ﬁgfg‘é‘%d e 1o
f | conareatira tedn amdera trediugedt rpressinsed Afitass washiqgy with

5 a.%%% P?le te@' ngd s %Jf/() d;,oga AP 8ldPWn the

I et ed "at re used wi thout
fuﬁpm 0§uﬁ| Wbé&tel 8§elid-the fol ovm ng step. 25 2.2.
2- (et hyl am no) - 2- oxoet hyl 4- (4-br onophenyl) - 1-

). B30 GRS peboriis, AL et inaBR pavRC s Afed onto

of Mérélfgeo.a mh.h of 2-(nmethyl- 30 am no) - 2-oxoet hyl
10 Ryt 150 'I or s n?ﬁaﬁ%f t AL s %f.epln.?tﬂ:.um |y denyl -

3f‘1 his reaction mxture IS
heahedlphlldeSC feedd2. 28 hdwS. Mhelthi XTHE e ursd%irl ded inert

10,600k h@r%oorf&fém@ft@d&h%eﬂ‘dlhlzo F3 bﬁ@ﬁensn.on of 5 g

concent ate

under reduced pressure ol |
yel(Pow FElduects Wﬁ?&é) TgPehl of%ﬂgﬁranéogngoo Mesh,
waghedsi2nkedCREEhi ¥l ¥f Wiivinglbemzdnelr @VBle Chajge = 0.7

wat er . uepus 5% itrdc sol ut P
154 h&fe Br/ 9§1e N gé?ﬁl C @ﬂ%‘ggo‘f% rel%el} hﬁ,@é:%kuégﬂ (THE) -
uD&:bueaandtu.rrmgnaenboateuuaddeﬂ: reguc semperatiyre. for 24

Al hg ?asgh@g e Wl g)fj'dct%%r%)ya{nc?tﬂ?rml o8 #at¥r are then

are obtai ne or m of white sol.d.

3 addegnt ha@¥ies ofeatie ph#| afitukrEstal P gk edonipshed
Meglicbie@kdve®y Wvith water, acetone, THF, a THF/H:0 (2/1)

20 mixture, THF, toluene, dichloromethane and ethyl ether
and is then dried under vacuum for 2 hours.

- A suspension of the resin thus obtained is maintained at
70°C for 24 hours in 47 ml of ethanol and 23 ml of
toluene. After filtration, the resin is washed

25 :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 (0.1 mmol) of tetrakis (triphenylphosphine) -

30 palladium is added to a suspension of thie resin in 60 ml

of toluene and this reaction mixture is maintained at
95°C for 24 hours. _

fThe mixture is allowed to cool to room temperature, and
the resin is filtered. off and washed successlvely with

a5 acetone, THF and then ethyl ether. 5.135 g of resin are
obtained, and are used without further purification in

the following step.

2.4. 2- (methylamino)-2-oxoethyl 4-[3’-(trifluoromethyl) -




10 54.6 mM (27.3 mmol ) of a solution of lithium
di phenyl - phosphide, sold at 0.5 Min THE under an
inert atnosphere, are introduced into a suspension of
59 (3.5 mol) of Merrifield resin (Fluka, 200-400

- Mesh, crosslinked with 2% of 18i vi nyl benzene (DVB)

Charg = 0.7 15 mml/g) in 50 nl of anhydrous .
t efir Bipoesyirad -LTREperagippearbokylatfy is conti nued

at or Q@mée@esatmﬁcﬂ)f 0bf24 - (h@t&@la&ﬁ%cﬁﬁzmoxmﬁ‘thyl 4-(4-
ac one The

FPREERBIY)  1aRIPEE SACREA= DO LBLE vaTg il 1ae 11 ster
Waﬂe"f‘u ,ackizneg THF,1 amWibE) HR® (2 1)r 20l noxomeehy THphenyl -

t di_chl t t t her

5 o PESCRige D AL G208 @701 8" o1 W el Sodidnate
r esugpendedotimaihanl | of neohuenaeangdt o 2001t ;f za@:hﬂﬂﬂls are
' nlﬂZrE'du%Edet h@nﬂ nd( 25 nhoqf%%st@f URRISp cﬁfftfear palladium

~filtration, r S|n i,s washed SUCCGSSI%¥H¥ Whhhd d
acSPEﬁéYS?HE %Waa’e’l‘?@l igy nBFeP| rf tlotral 3Tt Hy ed an
traagﬁea? salteﬁﬁgteé EentlhuEHSatoanemoferthe hours. .
e.fractians )/ |
e s
(Oreelmmﬂﬁ fﬁlteﬁeékoéttandh@mﬂqﬂﬁxﬂwﬁhmﬁlchkmromethane,
pahhadtﬂg‘kﬁlﬁggﬁg %EléoﬁHéﬂﬁEﬁtQB ahakhl $ehBELA pReSbure.

t ol uene an s reaction mxture i s nmaintai ned
at ThescepdAue, ig FakemrHap nint &r 8 £5 Finlpranetimne and

t Owégﬁglit FIREr Fhuee, aﬁﬂdthbhewﬁ.ﬁ'ﬁl Batarhtktieagdeons f sodium

ed succes |ve W 35 acetone THE apd
15 o1 Ry FaEROREe, SSEUbION 1 ol AREOEIl RBREoanhoar b (e ered
usehrmughoathydrbphobporc&rtatdga and the fmﬂtn&tﬁgls then

ancé?érﬁﬁ é”ﬁhﬁgk ?Eaﬁ%ga p¥ELA¥E.

r onet
4 Bhphddyl yepidugi pba‘ézpm@ﬁa%xyaat grop. dgigopyemyl ether

nnpg)oggagngaethylan1no) 2- oxoet hyl 4-(4-
bronnghen gfpera2|necarbo$¥late obtained in step

20 5 9.150929f WP& Fryeyade 38 PPFALBSRonet hyl ) phenyl 5
bOLQnMS amgikd and28.16 g (1.5 mmol ) of sodi um carbonate

m.p. (°C): 129-130°C
4 NMR (CDC1ls) & (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
25 {(d, 2H); 7.50-7.60 (m, 4H); 7.65-7.80 (m, 2H)

Example 3 {(Compound 76)

2-(mathylamino)-Z-o;oethYl 4-{5-[3- (trifluoromethyl) -
30 phenyl]-2-pyridyl }_- l-piperazinecarboxylate

>N

3.1. 1,1-dimethylethyl 4—(S—bromo—2-pyridyl)-1-
plpera21necarboxylate
35 29.2 g (157 mmol) of 1,1- dlmethylethyl -1-piperazine-

NTY .
k’NTO‘/ﬂNHCHs
0




suspended in 3 mM of toluene and 0.3 m of ethanol are
introduced. 0.14 g (-10 nold) of supported pall adi um
catal yst, obtained in step 2.3., are then added and
orbital stirring is continued at 80C for 48 hours.

10 The nixture is allowed to ééol‘ to roomtenperature,

the resinis filtered off an sed f.h
di CRIFSPFePESne 37 Sd ke “F‘qutci V\%}R"e‘?ﬂ“?@f’t’é’odlne and
undaer, 7r e_f,iucﬁsv PedIYr &F ﬁheagesuadueamohaken auyspended in

i 21 T G aReHeERTLonul Bt o (s ke e cdifel o an

Theutogiaive . ph'alae imlftuter dé theoudgreateddradphdbPeC for

'sca tlr&1 g% s and the filtrate is then concentrated under

uce préssure. An oily residue that crystalljzes

fra‘hedu reagtdey adpmEurs s ight AldQyredo B 157°YPbf to room
fpeiyeliaks it OH¥ ot Mesh uéciﬂset -acﬁﬁéﬁélhnd water

3 26 329 130&%3}%“'\' 6@‘3%‘35%) £ E}he& 95:% tf%; out by

6. @2lEprnedadns, Thi; 3q@éou§5 HhaeH)is 7s§@ai'a6@d( mput and

105 brseroral o8 wilh ESAVY. BodratR PEND, cbfhineg, groantc

 30pphenygl pre- ppshed }un:hpspcnmr-ndcaqu@s@ysas@dm@ ¢hloride

20
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35

LNg QY vt NeGHasa gkge o%e} QbH@hEygﬁﬁﬁﬁke, and the flltrate
4- ?5 br onmo- 2-p perazj necarb % ate
i*

2018 g‘-‘-‘("-‘l‘EﬁnFr’ﬁéF?dofuﬁdqr d.l?%é%qﬁﬁdet Ryessi peFQQ. rfeegidue
14obﬁaﬁ.hé&y|:|§§ epuBIfded 1by F&md'c)mﬁography on silica gel,

b di 21. 7 5
15 0o BLEERRR R bBnet c Dllepertat s 55 mitshiffaperppne and
sutébkadel (DVSO) are |ntroduced |nto an autocl ave.
Thg NEXLET BrbiubbedrBethad Bbrd2ACal 9h the foxrm of a white

solid.
m.p. (°C): B83-85°C

3.2, '1- (5-bromo-2- -pyridyl)piperazine

49 ml (272 mmol) of a sclution of hydrochloric ac1d (6N)
in isopropanol 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)-l-piperazinecarboxylate,
obtained in step 3.1., in 100 ml of 1.4-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 aqueoﬁs phase is  extracted twice with
dichléromethane, and the combined organic phases are
washed with saturated agueous sodium chloride solution,
dried over sodium sulfate and concentrated under reduced
pressure. .
12 g of product are obtained in the form of a white




20
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35

5 21 hours. The reaction mixture is allowed to cool to

room tenperature, it is taken up in ethyl acetate and

water and the insoluble material is then separated

out by filtration. The aqueous phase is separated out

and 10 extracted twi ce with-ethylF acetate, the

conbi ned organic phases are washed with saturated

aq@eddd-sodi um chl oride solution and dried over

soei M quichat @peend the filtrate is concentrated

under reduced pressure. The residue obtained is

purified by chromatography on silica gel, 15 eluting

vvi t3h 3a 9% -1(etihgtluey )of 2 choda tdrydnet dae-andmo nt pynbiyl) -1~
L s obtained in the formof a -

5 W FLE ra%F%%%%Eb%&‘i(%% 83-85C 20 3. 2.
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&2 On Qe WO N PEN, C sag Otz(46|§)o rinf®11) S ¥ OPﬂUS’lbchrﬁo 2-
ed ‘at room t erperat ure sol ution of 18.

(5@)’4‘@ difdd PiLPSFAELiDed) 'qﬂﬂnedzgxét RYEP 3.2., and 9%0.88 g
4- ((ash serrﬁmamyr@ﬂyle)th&lpl pepREhyteRybaxybayE) oxyl acetate,

obtalned i.N i.n 100 i oxane.
10, cREEPBR=H xt’lﬂe ?E IPher"" rhati nt:rg ng%x%‘flp]a% 608r£(;r fter
hoahsomihegwaphgrex1ssnbn@engehtedIUDlngyWB§§ @ndfr/85 and

redyeqd 3 03P7 (Pr Fﬁ'e Tgf E g %tl?x%q_r ogﬁé\%.tg e 9l at':y"’@fohéxane ,

taken up ane an 200
wabef 0 gopﬁoms,@dugy wet@lam%%d 2Rl ¥ £ O OF an 011 that

St kikeBE119Ee40t0 af whe@kUBb1hMdr ogen carbonate. The
phasés are separated by settling, the aqueous phase

is extracted twice with 35 di chl oromet hane, and the
cogshitne@ -ofegdnilophaspanaret hydashefls wi 3 b ( sat filadromethyl) -

cUPRarIRa B e B A bR EECT 200 0T
of Theodpxecess dist apesdormedheacoondinga tishi e procedure
described in Example 1 (step 1.3.). Starting with 3 g
(8.06 mmol) of 2-(ethyloxy)-2-oxoethyl 4- (5-bromo-2-
pyridyl) -1l-piperazine-carboxylate, obtained in step 3.3.,
4.59 g (24.17 mmol) of 3-({trifluoromethyl)phenylboronic
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 cyclohexane, 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}-1-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}-1-piperazine-

carboxylate, obtained in step 3.4., and 8.6 ml
(17.15 mmol} of a solution of methylamine (2M) in
tetrahydrofuran, and after chromatography on gilica gel,
eluting with a 97/3 mixture of dichloromethane and



- 15 - solid. mp. (©O: 72C 3. 3.
2- (et hyl oxy) - 2- oxoet hyl 4-(5-brono-2-pyridyl)-1- 5
pi perazi necarboxyl ate The process is performed as
described in Exanple 1 (step 1.2.). Starting with 6 g
(24.80 nmol ) of (5 br ono- 2- ﬁyrldyl)piperazine,
obtained in ste and 10.88 g ,(48.52 mol f
et H‘?Fhﬁ{lﬁﬂenyﬁ%ﬁ ‘%JOPYI HRER IRt % Bh d]?'G Eﬁ%’ry’gd ehher,
stepid. & of € ireaddtafined. iehrehemt fgrapbf @n white
SI|IE gel, eluting with a 15/85 and then 30/70

Fg ‘of ethyl acetate and cycl ohexane, 6.70 g of
pr@duMS aMeHobt aB8ed in the formof an oil that

5C a|kbé§$ %g ad g@bbe solid. 15 3. 4.

thyl 4-{5-13-(trifl thyl) -
pheﬁym}ﬁz! et gl (ttiver o) o o,

pracesscss @ﬁ;ﬁoenﬁﬂ @Eﬁ@é&“é‘,@ :Ltm i he 19 aegdung; 7.50-7.80
? bed n Exa Starting with 3 g

66P9rﬁ6|' 559 23(éPh3 }5]“”2 oxoet hyl

: 4 (5 bronn 2- pyridyl) -1-piperazine-carboxyl ate,
obt.aLne i 59 g (24.17 mmol) of
10 thﬂﬁguoroiegﬁgﬁygﬁenyﬁboronlc acid, 6.84 g@o
mral-)(methwaméme acpagspbwphomema e HE :gamethyl)-
ﬁgﬁ E?mb)-pggrjﬁ?lgospﬁi perazinecarboxylate

rakl trip ine)pall adium and after
chronatography on silica gel, eluting with a 30/70
m xture of ethyl acef d cycl ohexane, 2.22 g of
product are obtained in farmof a white solid. 30
3.5. 2-(nethyl ani no) - 2- oxoet ylf 4-{5-[3-(trifluoro-

met hyl ) phenyl ] - 2- pyridyl }-1- 5?Lnecarboxylate The
process i s perforned accordlng tb\;
described in Exanple 1 (step 1.4.). ﬁfarti sth 1.50
g (3.43 nmmol) of 2-(ethy|oxy)-2-oxoé¥hy| 4-{5-[3 35
15 (trifluoromethyl)phenyl]- 2- pyridyl} 1- pi per azi ne-

car boxyl at(ethy to%clyr;ed IorJ]coSéti:. l {‘5 am:i ?tr:.tniuoromethyl) -
phenyl] -2-pyridyl}-1l-piperazinecarboxylate
The process is performed according to the procedure
described in Example 1 (step 1.3.). Starting with 4 g
20 (10.75 mmol) of 2-(ethyloxy)-2-oxoethyl 4-(5-bromo-2-
. pyridyl) -1-piperazinecarboxylate, obtained in step 3.3,
of Example 3, 5.50 g (28.96 mmol) of 4- (trifluoromethyl) -
- phenylboronic acid, 9.12 g (42.99 mmol) of hydrated
potassium phosphate and 1.24 g (1.07 mmol) of
25 tetrakis(triphenylphosphine)palladium, and after
chromatography on s=ilica 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.

30 4.2. 2- (methylamino) -2-oxoethyl  4-{5-[4-(trifluoro-
methyl) phenyl] -2-pyridyl}-1l-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-
35 (trifluoromethyl)phenyl]-2-pyridyl}-1-piperazine-



(17.15 mmol ) of a solution of methylanmine (2M in
t et rahydrofuran, and after chromatography on silica
gel, eluting with a 97/3 m xture of dichl oronet hane
and 16 nethanol, followed by washing with diisopropyl
. ether, 1.18 g of product areldbtained in the form of
a white solid. LGM: MH = 423 5 m4p. (O: 1%8-]%50% 1
H RRRbOEDERSE.S ebsMined odn dsten 4375 @Abhady: 80 ™
8H)(31.476Bmb3) 2BF, & OBoftit@afl aoflHhetKyYamine 1HM) in

blaerie i e e o LS e

4- pBufdngt rwithor@aneay3d ) mixture of dichloromethane and

ph = 2= pYri - 1-Di azj vl +3 N ethvl
S ORRKARAIRY bt 1 S5 et s o ey

4- peetates r Lt FGogopdt pyofuct are obtained in the form of a

pheayklb- 2Ry Rl dyl } - 1- pi per azi necar boxyl ate The

process Is perforned according to the procedure : -

ded€rMSedMrR Ex4hple 1 (step 1.3.). Starting with 4 g

20m( $Q. 15comobpsoboB=Eet hyl oxy) - 2- oxoet hyl

4- ¢5- =Rz BY IS Ayl ) ol - i REr gz n r.bgxyha .
10 08, R RRBGHEY & thph 5 2B 1R, 39S "3 10 Brgag e, sH)
mal. B50f(a4- RH} j f 6 uds oflerdad )8, pHbny|©dtoriide 3 d, 796427.75
g (42. | kn0fr sRYdR @k ed t ggsi phosphat e and
1S 1 707 o (Y gy 5 e 8O R3S 4D
tetraki s(triphenyl phosphi ne) pal | adium and after
cheeeRboer sphgofpoantli @3)gel , eluting with a 30/70
m xture of ethyl acetate and cycl ohexane, 2.78 g of
product are obtained in the formof a white solid. 30
4. 2- (Bethylaping) n2)oRcexbyihy| 44(55{44] (triflueremethyl) -

oLy} bRBEDY Y12 200K udh ) 1 TRLReRaibREcaLBRYThBbe  The

15

pr o [ er according to the procedure
CF,0
oy
WY \)OL |
.k/"\,rO NHCH,

o

5.,1. 1,1-dimethylethyl 2-(methylamino)-2-oxocethyl 1,4-
piperazinedicarboxylate _ ‘
A solution of 0.53 g (2.85 mmol) of 1,1-dimethylethyl- 1-
piperazinecarboxylate in 5 ml of 1,2-dichlorcethane is
added dropwise at about 0°C to a solution, cocled 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-dichloroethane. Stirring is continued
at 0°C for 1 hour, and then at room temperature for 3
hours. . : '

The reaction mixtﬁre is concentrated under reduced
pressure and the residue thus obtained is purified by
chromatography on silica gel, eluting with a 120/80
mixture of ethyl acetate and éyclohexane. The gradient is
gradually increased to complete the elution with ethyl




described in Exanple 1 (step 1.4.). Starting wth

" 2.77 g (6.33 mmol) of 2-(ethy|oxy)-2-oxoethy| 4-{5-14
35 (trifluoromethyl)phenyl]- 2-pyridyl }-1-pi perazine -
17 carboxylate, obtained in step 4.1., and 15.80 mi
(31.67 mmol ) of a solution oflﬁethylan1ne (2M in
tetrahydrofuran, and after chromatography on silica
geRcetateting with a 97/3 mixture of dichl oronet hane

angnb olmtyh@eahduéob;hawedrwtraeQ&ysbaEkomaawaopmpyl ether

ethﬁ] %cetate .69 g of product are obtained in the
gPtai “ﬁﬁute solid. LGMS: MkH = 423 mp. (O

206-.309@ 16f 1prdiRcECHE 3)baipedy) in2 @ (fhreHpE = Mhite

5 ( by 8?%1 ?% ig %@é?(ﬁlﬁﬁﬁi @g.%@fx%g %‘i‘l_&‘f’lc%@lon 1?15 the‘

1Hﬁ01EﬂawaeS§epCbnpound 83) 15
2- (nEthyIan1no) 2- oxoet hyl 4- (5 {4- [(trlfluoronethyl)

Sﬁ ) hen &#éygyrldy )53%;2 12§fﬁ§ﬁ§ %ég ecarboxylate
, ZThya&brhagrmdka oxoet hyl 1, 4-

pi ger azi,nedicar.boxyl at o ut| : ;
10 mwgs) g‘fl 1, f dlarre;%‘{/ eefecfﬁft - p| pera cgergo é?lgﬁlcllen n

5 uboptopgﬁoalahboadéeﬂane assoigtaﬁﬂeﬁfd?oﬁﬁnQe(%t9 mmol)

abept 0f- 519 é‘h?ﬁénidih&? 298%8{%%9 0G, pladmdcigyldinyl-1, 4-

am no) - 2- oxoe - nltrophen¥
capbﬁﬁﬁﬁémgﬂéwlé@fyiha %epol%talzle%fa%ﬁ;}m Lo BEEP1y-L-

m 1af g 2n0i bl @i eel babmetBanel.i MErirrent iauedntitnued at
tgrsomtenperature for 3 30
u

f 1 h th
15h8%PQW %%ébﬁgggPrsﬁgﬁ%x 8YEs concentrated under

r etheecbrganic phase is removed by filtration through a
hydrophobic cartridge and the acidic agueous phase is
concentrated under reduced pressure.

After crystallization from isopropanol, 2.05 g of product
20 are obtained in the form of a white solid, and are used

without further purification in the following step.

m.p. (°C): 167-169°C

5.3. 2- (methylamino)-2-oxoethyl 4-(5-nitro-2-pyridyl)-1-
25 piperazinecarboxylate
1.84 g (11.6 mmol) of 2-chloro-5-nitropyridine are added
to a sclution of 2.05 g (8.62 mmol) of 2- (methylamino) -2-
oxoethyl l-piperazinecarboxylate hydrochloride, obtained
in step 5.2., and 3.85 ml (22.4 wmmol) of N,N
30 diisopropylethylamine in 55 ml of 1,2-dichloroethane.
" 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,
35 eluting with a 98/2 mixture of dichloromethane and
methanol. _
2.48 g of product are obtained in the form of a pale
yellow solid, and are used without further purification

in the following step.




pressure and the residue thus obtained is purified by

chromat ography on silica gel, eluting with a 20/80

m xture of ethyl acetate and cycl ohexane. The.
gradient is 35 gradually increased to conplete the
elution with ethyl 18 - acetafl® -An oily residue that

~crystallizes fromdiisopropyl ether 1is obtained. 0.61

.g of product is obtained in the formof a white 5

08 I MG 5 et dopecats -
Wi hy X hyl
1- PLPEFRAIRECRTPOXYLREE hydrochloride 10 25 M of a

6Nos<2hutgorbﬁ)f 1lowdr pgehagini@r igte charceafr opanedded to a
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20caheenhtateddundetheeﬁum&dobraauhrbeasdlthe nedidue thus

gtsggta\rﬁ\.nﬁqggo% H{_}L%gfiggcrbérf StdRlt A48 T 8h! A¥NGa gel,
2- eAuthpHanwhbh- 2ao>aﬂany|m14ct(®m| pfo- dighipggmgthanes and

plggkgghggcarboxylate 1.84 g (11.6 mmol ) of

2 Bheg o 0 w8 o R b e et Yioren-

e e e o i

diEESpF8$§Pgﬁﬁ9I§ﬁFﬁe in 55 m of 1,2-dich|oroethane.

This reaction m xture is maintained at 70C for 5

hour & NGBl -3 Iutrd 90t fodeMpyridyl) -1-
tenperature
piperazinecarboxylate

A solution of 0.16 g (2.2 mmol) of sodium nitrite
dissolved in 3.5 ml of water is slowly added to a
solution, cooled to 0°C, of 0.47 g (1.5 mmol) of 2-

(methylamino) ~2-oxcethyl 4-(5-amino—2-pYri§yl)-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 cooiing to room temperature, the reaction medium is
basified to pH = 14, by adding saturated aqueous sodium
bicarbonate solution. The aqueous phase is extracted
three times with dichloromethane, the combined organic
phases are washed with agueous 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



concentrated under reduced pressure, and the residue

thus obtained is purified by chromatography on silica
gel, 35 eluting with a 98/ 2 m xture of dichl oronethane

and nethanol. 2.48 g of product are obtained in the
formof a pale vyellow solid, 28nd are used without

further purification in the followng step. - 19

5. BethapRdt-hyl ani no) - 2- oxoet hyl

4- aFtar ne=ipyy wdth) dbi-isdpreedzietdesar baxyd sate &f pirgduct

SudBoRERBRnBR Shchhy FERE ook b neH 2T sol gy gnd 1o

oxueedywithout further purification in the following step.

g 4- (5-nitro-2-pyridyl)-1-pi perazi necar boxyl at e,

prepared in steﬁ 5.3., in9 m of eth%l acgtatf.

St Br-6i-ng Rs (BeRAyhawinal -2 oekPethper at fir &5 uhidef (rifluoro-
py l%%g—m ) Bl §Fﬁﬁw } toﬁl-§9traaify%f) Q]EI._- pb?ﬁh_ine&ﬁr%k?,ﬂ.ate

| ering o e catalyst, e Tl fate IS

corBent PRPSESSindd PEASEERer SSEPETLAG (1 b Eocedure
t hdescebbetingd Esappleé f2 e(istbyp chronat Epagitimgowishl 0ca50 g

20 004058 Hid) 6" o SShyReh - g OF! 90 do-2-

f opyroflyd) vilopéperasivgcagboxylasgd rhtadagdwipngt@p 5.5-.,

fupt Ber gpybi hhCALRR) | Bf 4hgtrkelch QWrbaetheRy) ?hénylboronic
2- (met_hyl am no) - 2- oxoet hyl 4-&5-&8g9-2-p¥r|?¥ %-I- 20 11id
piﬁéﬁgziHeéérﬁo%?lﬁt@oA%ioPSt ghlafiym™ §a52¢355 ARt )=o+t

of sapgott, Npirephteddiinsatepd 3.1 .3.df Exadplater arsl 2.9 ml

1\ TS B gL B e B s ow

20

4- eBspanded2ipyrlidyi]) -df w&lpeper ardndcmlb®fy ehhancl, and
r d i ' A ol i

e RRRES chonhfBodathy Gh BLlTod gelid SRS Gyt & 9872

oCmigturgl fofin dishloramethags gands meihanqk, pgf’&iewaﬂl by

i oghdBihg $/ieM Yd@ﬁé@@ro?iréi:ﬁﬁri,s 0.03H iqued irodlick is

r re for.  half an r an he. .
teggga?kgdeinotheafor% o og wrigetsglld.

LC-MS: M+H = 439
m.p. (°C): 188-190°C | |

'H NMR (CDCl;) (ppm): 2.90 (d, 3H); 4.70 (broad s, 8H);
4.65 (s, 2H); 6;05 (broad s, 1H); 6.75 (44, iH); 7.30 (d,

25 2H); 7.55 (d, 2H); 7.75 (dd, 1H); 8.45 (dd, 1H).

Example 6 (Compound 63)

2- (methylamino) -2-oxcethyl 4-[5-(2-methylpropyl)-2-

30 pyridyl] -l-piperazinecarboxylate

35

HC
mu’\, \i
N O nrcH,

0

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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30 reaction mxture is then maintained at 85C for 2
hours. After cooling to roomtenperature, the
reaction nediumis basified to pH = 14, by addi ng
saturat ed aqueous sodi um bi carbonate sol ution. The
aqueous phase is extracted -thtee tines with

di chl or onet hane, the conbi ned organic 35 phases ar.e _
wadhéd) wi Shaxgiaguwishodt BPoJul(Bi P2 wBPLl | ok, 2- (Rithyloxy) -

bfb°8x?89?§%'@déQVEEoﬁFﬁh ﬂﬂ&fﬂﬁii pE fﬁhhhéa&fboxf&ate,
concentrated,under re ss re e res
t hGotaBPgAnedni sShEP f eﬂ b %ﬁ@?% ?ahﬁy %ﬂ 4 £0 ml
geI(29eBat mgIN t bfa 88/ aonmuiome of dnetltthplalm&}an@M) in
r; Wa

ES% aﬁyggagaggnprodégg .%EB alnégygeé%me on from
bedgesopropvédeshlem 1aAd4i g ofs e mmﬁu%ﬁﬂ?epbtalned
put i f L gat i B¢t ge oyhnggstep. 5 5.6. :

E‘h tﬁé gﬁgﬁoergo?{%gkﬁ Pb?i (5-{4-[(trifluoro-
nethyl)oxy]phenyl) 2- pyrldyl) 1- pi per azi necar boxyl at e
The, Qrogemetﬁymaﬁl&ﬁbmesd @ﬁﬁ@tﬂymg4t-®5t-|02 -petinetbrapyl) -2-

descri, Starting with
0. Egﬁlgygb EOpéEnﬁﬁﬁF?eé ngxé?ﬁélanlno) 2-oxoet h
4- 05880g0- (2. mnmmbﬁl)) -4f pepdrerhydesibol yRapgoethyl 4-(5-
ob =P= He£2rB8xyPLeS) OEbtalned in
%??ﬁgluopg§3?ﬂ ?pﬁ Rgfgé%oﬁ%cr X?P % 8
rms%epofs Bal 2 AAn@ ol S2tmmal . 96 |l&°by&pr&a°2° ic acid,
?fﬁpﬁéeg i3, i%e&ﬁ%1§ sl édgpoﬂaﬂsiuﬁ @hoh@hate and
of aqueous_sodl um_car bo e s
(2057 93&3; peRdBECth a2 R iRn e anaia s Sgpended in
et banal . ,ofindolakher anonmﬁh@@rdaphcygenhsrl welege| an  inert
elu W 1 h di n £
oL SRR, 2 3042 o IO Sl O pa B 0k ace 1o
0. @Eengaddqﬁwxﬂha rsacnbonbnamm@¢a|12r1 eor Fedluged for
mhgt %% LC- MVS: NHH = 439 n1p (©: 188-190C 1H
(ppm: 90 (d, 3H);_.4.70 (broad s, d
4 Blse(@lxgHy:e GSO@](JH?“(%’d o qppl BO75OPHY temRErS ;h“s‘@ an
(dis ml of water and 15 ml of ethyl acetate are then added.
The salts are separated out by filtration through a
sinter, the phases are separated by settling, the aqueous
phase is extracted twice with ethyl acetate, and the
combined organic phases are washed with saturated aqueous
godium 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 methanol.
After crystallization from diisopropyl ether, 0.17 g of
product is obtained in the form of a white solid.
LC-MS8: M+H = 335
m.p. (°C}: 127-128°C
H NMR (CDCl;) & (ppm): 0.90 (d, 6H); 1.80 (m, 1H); 2.35
(d, 2H); 2.90 (4, 3H); 3.60 (m, 8H); 4.65 (s, 2H); €.10
(brqad g, 1H); 6.60 (d, 1H); 7.35 (dd, 1H); 8.0 (4, 1H).

Example 7 (Compound 85)



25 2H) ; 7.55 (d, 2H); 7.75 (dd, 1H) 8.45 (dd, 1H).
Exanmpl e 6 (Conpound 63) 2-(nethyl am no) - 2- oxoet hyl
4-[5-(2-nmet hyl propyl )-2- 30
pyridyl]-1-pi perazi necarboxylate H3C ~~ CH3 L

f NYQJ NHCH3 O 6.1. 2- (methyl&#ino) -2-oxoethyl

4- (5-brono-2-pyridyl)-1- 35 piperazipec | at e T e
pr cdmethylpmipg) d°§§°&b¥&r|béﬂ'€ 'E&“ﬂﬁ?géi uQrqmethyl) -
{)ﬁeﬁy)l.] SLﬁ&EH.HQ'l\}ﬂ tl.hfﬁp39aﬂiﬁ5cﬁi:b5m}h.htaf

et hyl oxy) -
4 (5- brono- 2- pyr

I) 1 pi per azi necar boxyl at e,

obtai ned in $EPB73I Exanpl e 3, and 14.80 ni
(29..55 nmol ) on~of nethylamne (2M in 5
t et rahydrofuran, -and aft rystalyfization from

dii sopropyl ether, 1.974 RHGH}ICt are

obtained in the formof a whpte solid. 6.2.

2- (et hyl am no) - 2- oxoet hyl 4-[5-(2- et hyl propyl ) - 2-

10 pyridyl]-1-pi perazi necarboxylate 0.88 g (2.47 mmol)
50f721(n9th!|@nﬁmﬁétﬁ y0¥eRYyDY| 444 3-pyridyl)-1-piperazine-

br ono: 2- 3& |dyI) plpera2|necarboxylate obtai ned in

st SPTEO¥Y1a6833" ¢ (3.22 Mol ) of i sobut yl bor oni ¢_aci d,

1. 760§ §5(44. mtn)nob)‘ oﬁmmmmmnas@;m m@ogpﬁéﬁeﬁanmol)

suspenéég “%%Fﬂgéﬁq#a(ﬂ{J are Iaced todggﬁgr ° d
undée - &4 F“ﬁ'@ﬂ-t) @ Fos gréiym O bext 1E‘E)C"Pz‘j‘‘1”n‘mI""}" of 0-836 9

10 pa'(gadhumnawcet atcﬁls dt%?@' aﬂﬂﬁddlﬁh@?h?}%smno) -1,1"-
ure. | en_refl yxed for our
&PPBREgyﬁg CEINAE r?ﬁﬁﬁ?Qﬂﬁﬁﬂﬁﬁuigan% Q%S?ﬁﬂdéﬁ% are
Waﬁﬁtraddcéa ohdef anhhyheatetatmespherehef.dddgd (0. 4hammol)
obks [REReIRALRLEY Quhell Lobb AL 0T LBEOHON Y, (dba)y) Lo

SN are separ
aqubgusadgnése'rhs mapaépadmtlmg@emshthﬁﬁyFEEE%%@efor 22
15 anflohig .

The mixture is allowed to cool to room temperature, the
salts are separated out by filtration through glaes fibre
and the filtrate is then concentrated under reduced
pressure. The residue is taken up in 100 ml of ethyl
20 acetate and 100 ml of water, the agqueous phase is
separated out and extracted several times with ethyll
" acetate, the combined organic phases are washed with
saturated aqueous sodium chloride solution and dried over
sodium sulfate, and the filtrate is concentrated under
25 reduced presgsure. The residue thus obtained is purified
by chromatogtaphy 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.
30 , |
7.2. . 1,1-dimethylethyl 44(6-bromo—3-pyridyl)-lu
plpera21necarboxy1ate
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-
35 dimethylethyl 4- (3-pyridyl)-l-piperazinecarboxylate,
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25 conbi ned organi ¢ phases are washed wth saturated
aqueous sodiumchloride solution and dried over
sodium sul fate. -After evaporating off the sol vent,

the residue obtained is purified by chronatography on
silica gel, eluting with a‘€53733'mxture of

di chl oronet hane and _net hanol .. 30_After st.al l.i.zati on

f reRtainedpinpstent Red - 010759 B Of; oniETies; copled
i ntd heodwr paf . st ald dontEniBd HEHO*CBBGI 15 pninutes

(e e 36 MBIl 107 o uag (07 o1 (m

8HL00 4m35 céﬁ agpous. 18od{dm ohstdsoxitp; seolao::(cm {1y) and

7 : |
221?’(_50 2\'@ o%"&t{.hﬁ cgeqzzat%e;%é:eh %ﬁﬁ@ﬁ B0’ thEOPRANP LS Medium.
4- T]@e[éﬂl@ﬂlﬁl @@ﬁ@ﬁ!etllﬁ)/lgeparated out and extracted twice

ph@{wﬂa ri dekkatep! P%&%Z'd&?%ﬁ!rm(y b2ganiESGhhsdd are
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mahd afriddr evepyr sdiibem IEalfLt58, 6Qmokhe ofiltrate is

(SRR S Whads PLESEAEA SE8000x: o1 e, 202 9,
(15 346 ngobf @irqdyct iﬁ%(dhpﬁe@@tph@ﬂﬂukn»tne1gorm of an
b1 82l )1 {8 NAR)) $445DeRHR0 o008 Ofyikblnene e her

under an 1nert_atnosphere. 0.41 g (0. 45
nr@‘F’ilfb‘?atH‘PlPs%%h%?\zgﬁPjrjo%We%&e?‘b?%) di pal | adl uni
(Pd2(dba)3) is then added. The reaction mxture is

t f Th t |l d
o7 thol 11 (o oo ARy A Y D P Ier it are soparat ed
outl B0 fm]l t (180 .57 mimdlgleofgtas€liorecesnd apid are slowly
f'é&cﬁé‘&e bS éhSBBEQBQEBH adfd Uggegff@t@%j md19SSYE€1, 1-

The reS|

dlmethylethyl 4 (6 bromo 3-pyridyl) -l-piperazine-
carboxylate, obtained in step 7.2., in 70 ml of
dichloromethane. Stirring is continued at room

temperature for 16 hours.

The reaction mixture is concentrated under reduced
pressure, the residue is taken up in 40 ml of chloroform
and 4 ml of agqueous sodium hydroxide solution (10M) are
then slowly added. The aqueocus phase is separated out and
then extracted twice with chloroform. The organic phases
are combined and are washed with saturated agqueous sodium
chloride solution. The organic phase is dried over sodium
sulfate and the filtrate is concentrated unde: 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 mmol) of 1-(6-bromo-3-




20 acetate and 100 ml of water, the aqueous phase is

separated out and extracted several tines with ethyl

acetate, the conbined organic phases are washed with

sat urat ed aqueous sodi um chl or| de solution and dried

over sodiumsulfate, and the?firtrate is concentrat ed

under rreduce ressure. The,residue thys_obtain
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.N- rorms ccinimde (NBS) are added rggrtlonw

€47 ERTEI AP 51 TROg tPIERgPY; Al that

4-©&y@¢hﬂduhke1amlaﬁkﬁzm@a@@&hamrbate, 23. obtained in
step 7.1., in 50 mM of acetonitrile, cooled to about

0oC. Stlrrlng is continued at OC for 15 mnutes and
t h&nSat Z-obtathehpey bt 2raxderhy?l houf 8- [100tnifbhoromethyl) -
aq odi Xid Iy 5 100 m
0 G S P s e ey
Thér squ%egeﬁﬁasﬁem @eéfémdeda@@@r%ﬁgem athed prpeedure

wﬂBﬁse&hb%ﬁ@qgi§&§?@%@61CQEhb@ed grganseaahgﬁ93w@t? 1.28 g
Wi aturat e um chl.or.i de s i on
?Pe‘ams%i S&di um @%Lﬁy%t &Y dﬂ’d’ n:fl'l‘ hrate e?% Tqm@e-3-
copyemﬂyaﬁ ed- pﬂpema:z&mheeadbpxgiatee obtaGngdofinpebepc?.4.

15 ok 45 Bnd 1 pome ) PR %???flﬁé@“b"mm

thécﬁdb|amphggsﬂé§ 735mpeol) of hydrated potassium phosphate

1- G@abr ono- 3- pyrigdyo) Rj per azi ne 1](02(23411,““(6&50 77 mmol ) of

of trlfi< yoroacetic acid are %5148 ?( added to a

sukpERerd A (6F1BhenY4PRPSPHARRNBRY L BRI M, . and after

di ﬁhfbthbbrhpﬁy( Gor @id1idapygey! kiﬁtﬁzngermmea mixture

Ca&??égl eeéﬁ%f“é@%%éggsggg cyclbhégaﬁg,wb %8 g of pure
product is obtained in the form of an oil that

crystallizes at room temperature.

7.6. 2- (methylamino) -2-oxcethyl  4-{6-[3- (trifluoro-
25 methyl)phenyl]-3-pyridy1}-1-piperazinedarboxy1ate

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
30 (6.86 mmol) of a solution of methylamine (2M) in

tetrahydrofuran, and after chromatography on silica gel,

eluting with a 98/2 and then 97/3 mixture of

dichloromethane and methanol, followed by washing with

diisopropyl ether, 0.36 g of pure product is obtained in
35 the form of a white solid.

LC-MS: M+H = 423

m.p. (°C): 146-150°C

'H NMR (CDCls) 3 (ppm): 2.50 (d, 3H); 3.35 (m, 4H); 3.80

(m, 4H); 4.65 (8, 2H); 6.05 (broad s, 1H); 7.30 (m, 1H);




20 dichl oronethane. Stirring is continued at room
tenperature for 16 hours. The reaction mxture is
concentrated under reduced pressure, the residue is
taken up in 40 mM of chloroform and 4 m of aqueous
sodi um hydrOX| de solution (TOMP are 25 then sI ow y
added, e agueous pha I S_separate
extra{"c'ie 4 e vﬁtfp c?ffor%‘l”orn@ We?‘grg & gh?aéezs' 1H) ;
ar e ambidiedmnd are washed wi th saturated aqueous
sodium chloride solution. The organic phase is dried
over sodium sulfate and the filtrate is concentrated
undissampdeu e d CBpoymss Afide. 5.16 g of product are thus
‘cobtained in the form of an orange-col oured oil that
crystallizes at room n‘ﬁerature Thi s product
p&

usé’d‘am’tm?t opprartigrl ﬁréat'|(Eﬁiﬂ1uPH8mFSFV6\)/\Ph§nY13 -3-
ri¥31}) -4.-plrledtidiirecarboxpiatiey |

4 - bromo- 3-pyrigdyl)-1- piperazinecar boxyl ate The
process is perfd d as described in Exanple 1 (step
1.2.). Startippg"WwAMN&EH7 g (14.76 mmol ) of

1-(6-brono-3 24 per jJperazi ne, obtained in step
7.3., and 3.97 g (17. 1’&5) of ¥t hyl
a

[ (phenyl oxycar bonyl ) oxy] o Nepared in st ep
1.1. of Exanple 1, and after gchromatography. on

silica gel, eluting with a 99/1 and5thgn 98/ 2, N 4
m Bfle ™ B OranRthaf &Pt Of 3 2Mmopiags( in
10 pr erttianaleaglt added to hhSOIﬂtmmfoﬂ y30 @y (@.l65t mabl) of

st aI t.room _
CRSPYASRY 3 2 BB0RbTYE. bol FalaT (ST EAyoRas TR Phggy L
phéﬁpty]rlﬁym‘(Fﬂ.dph}:etapu.pecazbmhalb@xwma@-ﬂm?e ipr 86€Bs7-5.
'Soffer ¢ apco:[lg ?gmg okhg W&C%ﬁ%&r&e&frm@%ﬁ@l and
anpl e ste tarting wth (3
mw@ﬁjﬂraﬂwzlreépmmoxy) SEl§%é@Shyl is. (GCBPEHfBuSd “3  room
15 pyteﬂwbh%u%pqaz'z@eh@m%xyl at e, obtained in step
. 96 Q.29 mMmp
3 f’tf ﬁi:] %t%ﬁmcﬁ o‘t;ﬁqyced 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.

20 0.19 g of pure product is obtained in the form of a

yellow solid.

LC-MS: M+H = 409

m.p. (°C): 155-157°C

1 NMR (CDCl;) & (ppm): 3.35 (m, 4H); 3.75 (m, 4H); 4.70
25 (s, 2H); 5.50 (broad s, 1H); 6.0 (broad s, 1H); 7.30 (m,

1H); 7.55 (m, 2H); 7.70 (d, 1H); 8.10 (d, 1H); 8.25 (s,

1H); 8.40 (d, 1H). ' '

Example' 9 (Compound €6)
30

2- (methylaminoc) -2-oxoethyl 4-[6F(2-methylpropyl)*3?
pyridyl] -1-piperazinecarboxylate




acid, 2.91 g (13.72 mml) of hydrated potassi um
phosphate and 0.40 g (0. 34 mmol ) of

tetraki s(triphenyl phosphi ne) pal | adium and after

chr omat ogr aphy on silica gel, gluting with a mxture
20 35/ 65 of ethyl acetate and 'ycl ohexane, - 0.98 g of

pure productH,c talned in the forn1of an oil. that
crystallizes at é'? nper at ur e.

2- (et hyl am no) -2 hy 4-{6- (trlfluoro- 25

met hyl ) phenyl ] - 3- pyrldyl cpgﬁgi carboxyl ate The-
procedure described in Exanp e 1 ( 1.4.) is used.
Starting with 0.60 g (1.37 ) of 2-(ethyl oxy)-2-
oxoet hyl

4-{6-[3-(t t by h -1
pi%eﬂgz g rlFb@i%&ﬁ%@ y b5 g%%ébbﬁn4 (gpg¥° ©- BaRHrﬁdX%) -1
- m p3pef&zidberawbpxyflagkesol uti on of nethylan1ne (2M in

5t e&h@“éﬁ&%&ﬁ?@ dﬁggrg%%gr gﬁf’%@n g@{:e‘ﬂ'ﬁ 1S4, ')?Qs used.

utin m Xt ure
d| ShRatanst hHh§hana At aanéﬁ 3?omm@Mad of was 'H@YWEW -2-

di b&%ﬁﬁ:ﬁ?&' £t h@rbr&néﬁs gppi-layx)e- prcpﬂp@ atﬁn@@&ﬂ:d&b&jﬂlate,
in  35.t formof a white sol

m Bbt(aézj’le 146n156‘éeEH Kivik- ( CPE 31;314&@??%%% 2&1@% (15 -80 ml
3HX(313635mfol ) 4HpE 3a80solutidh) ; of. Goetkylahine6. (BM) in

10 {BL8RRyalbhurkn20nll oHbr 2irofalBollndiin ¢if0a g,

Exafﬂa\!:éns( ifdound 86¥8/% 2aaén nd‘-l@noxo%'fﬁ%l mixture of
4- §8ch3otbhbhHAROBAAY InRPR1l,- 31.779 g of Neroduct are
pyef L) g phPefaziecapoxvlate, so% N
m.p. (°C): 1l64°C
15
9.2. 2- (methylamino) -2-oxoethyl 4-[6-(2amethy1propyl)-3-
pyridyl] -1-piperazinecarboxylate ‘
1.25 g (3.50 mmol) of 2-(methylamino)-2-oxoethyl 4-(6-
‘ bromo-3-pyridyl) -1l-piperazinecarboxylate, prepared in
20 step 9.1., and 0.12 g (0.17 mmol) of dichlorobis-
(triphenylphosphine)palladium {(Pd(PPh;).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) in tetrahydrofuran are then
25 added. Stirring is continued at room temperature for 19
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
30 separated by settling, the aqueous phase is extracted
twice with ethyl acetate, the combined organic phases are
dried over sgodium sulfate and the filtrate is
_concentrated under reduced pressure. The residue thus
:obtalned is purified by chromatography on slllca gel,
35 eluting- with a 95/5 mixture of dichloromethane and
methancl, followed by crystéllization from diisopropyl




5,90 M (41.40 mol ) of a solution of amonia (7N) in
10 nmet hanol are added to a solution of 0.30 g (0.69
nmol ) of 2-(ethyl oxy) - 2- oxoet hyl
4-{6-.[3-(trifluoronethyl)phe ¥I]-
3-pyridy|}-1-piperazinecarbéxglafe, obtained in step
7.? (]):_f Exanple 7, in 6 mM of a 1/1 m xture of
ne ﬁ?ﬁor and tetrahydrofuran. Stirring is continued
at 0r36nmg Xt t prpduat ude fobptingtbuin. thet dorm of a brown .
copegayrati ng under reduced pressure, the residue
obtained is purified by chromatography on silica gel,
el HErM§ WMt 5 8854 ni xture of dichl or onet hane ‘and

5 nehpnol(echql Bowedeby washing with diisopropyl ether

20 . d t i b i : t £ .
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1HEH)8. 25 (s, 1H); 8.40 (d, "1H). Exanple 9 (Conpound
10 66) 30 2-(nethyl am no) - 2- oxoet hyl

4-[6- (2-nmet hyl propyl ) -.3- ‘
py%‘?‘ﬁé‘?]l-elg'ﬁi ;SEP&E%/’Hzé‘éaPB&xyl ate 26 - H3C CH3 N. N
INO! "NHCH3 O 9.1. 2-(nethylam no)-2-oxoet hyl

or e ReP B RRTbN X -bickernla P! 361 (FCRS 10 A ortalifoy) -

proc escCri 1S U .
St phenryy] wathy2i@8zgnyd }32 -pipeyapinecasbayrdaye- 2-
15 oxoet hyl

’yI)-l-biperazinecarboxylate,
4. of Exanple 7, and 15. 80 n
{on of nethylam ne (2M in
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4- (6- brono- 3- pyri
obtained in ste
(31.61 nnDI)st

10.1. 2- (ethyloxy)-2-oxoethyl 4-(6-chloro-3-pyridazinyl) -
l-piperazinecarboxylate
20 The process is performed as described in Example 1 (step
1.2.). Starting with 1.60 g (8.05 mmol) of 3-chloro-6-(1-
piperazinyl)pyridazine (J. Med. Chem., 18, 2002, 40l1l-
4017) and 1.99 g (8.86 mmol) of ethyl [(phenyloxy-
carbonyl)oxy]acetate, prepared in step 1.1. of Example 1,
25 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): 149-151°C |

30 10.2. 2-({ethyloxy)-2-oxcethyl 4-{6-[3-(trifluoromethyl) -
phenyl] -3-pyridazinyl}-1-piperazinecarboxylate
The process is performed according to the procedure
described in Example 1 (step 1.3.). Starting with 1.15 g
(3.50 mmol) of 2-{(ethyloxy)-2-oxocethyl 4-(6-chloro-3-
35 pyridazinyl)-1—piperazinecarboxylate, obtained in step




10 tetrahydrofuran, and after chromatography on silica
- gel, eluting with a 98/2 and then 97/3 m xture of

di chl oronet hane and nethanol, 1.779 g of product are

obtained in the formof a vvhlég solid. mp. (C: 164C

15 9.2. 2-(nethyl am no) - 2- oXo&thy

t hyl [ ),-.3-
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cog}tlnue(qcci\t Logm Lerperat ure for 19 hours. The

r edcE mxture i §°poured into 25 m of water and 25
m of ethyl acetate. The insoluble material is

10fihipered Ogt (haﬁﬁggam%aﬁsﬂb%sth}me phapes 5L ecﬁpfluoro-
separ ated by sett e .aqueous” phase I,s ext bact

t WeE by Phepph} acewatléaZelﬁafl oﬂﬁPﬁE&rBFéﬁﬁFer ﬂﬁé’i@te
ar Q‘hedbhrededueé agdwfm)écwli@tmxamné he (fsderpr at e }sis used.

ted d d h
BERTLAREC T R Chr PRS00 Bn (ST EGep L1 -omo-
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15 ”%He,@%?ﬁhgtcggwggywtg Y Sotlali nedt 1 gﬂg deen1g '23°pra{}9:1/ 13 m1

pro UCt IS talnedlnt e ,
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87+88CakyiVBr:eRG], 3hn8 GEREL: cﬁr&ﬂaf;ﬁgrﬁ \'g 8n0511ﬂ‘¢l:a gel,

| %;Dﬁlgﬁ)%.ngggégh 2aH) ;962/490m(i(;€tu3:)r:@;0%' Zgl Hioégpnétﬁagg and

methanol, followed by washing with diisopropyl ether,
20 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
25 (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)

30 2-(methylamino)-2-oxoethyl 4-(5-{4- [(trifluorop.ethyl) -
oxylphenyl}-2-pyridyl) -1, 4-diazepane-1l-carboxylate

CF,0

T
N

LN\\(O\)\*NHcH,

0




S, ZFD; 6.05 (broad s, 1H); 7.0-7.20 (m 2H); 8.25
d, 1H). 10 Exanple 10 (Conpound 87)
-(nethylanino)-2-oxoethy| 4-{6-(3-(trifluoromethyl)-
henyl ] - 3- pyri dazi nyl } - 1- pi per azi necar boxyl ate 15 F3C
N,. ONY OJNHCH3 O 10.1. 2-(#Thyl oxy)- 2- oxoet hyl
hl or o= 3- pyti dazi -_1-pi pe i hecar _
‘ ThégpﬁOCess |’§ éé?‘?géﬁg%éﬁgldesc [)%(Zlb %x??%ﬁwl)z% 4
(stepzepale)1-Baabbkpjateth 1. 60 g (8. 05 nnDI) of '
3- hlyqr q; 6-£1- e Ziqnyl J. -
oL 9303 161 IR 52 e L e R gL i dpine 1
[(snashypcwi?te.car Bang )(Sxymedd tzi?tfez B ehide %ﬂqwradé&e and
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silica ytin
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obtai nadtbalike.f oTheof mixwbiée $ol ikeated. 4€C):150°C for
149:1 1C 30 10. 2. 2-(ethyl oxy) - 2- oxoet hyl

?@ TEri f 1 uor omet hyl ) -
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20 11.2. 1-(5-bromo-2-pyridyl)-1,4-diazepane
6 ml of a solution of hydrogen chloride (6N) in
isopropancl are added to a sclution 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
25 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 solid are obtained after crystallization from
30 acetone.
These crystals are taken up in 10 ml of dichloromethane
and the reaction medium is basified to pH = 14, by adding
28% ammonia solution. The organic phase is recovered by
filtration through a hydrophobic cartridge and the
35 filtrate is concentrated under reduced pressure.
0.96 g of product is obtained in the form of an oil, and
is used without further purification in the following

step.




obtained in the formof a solid. mp. (O: 126-128C 10
10. 3. 2-(net hyl am no) - 2- oxoet hyl 4-{6-[3-(trifluoro-
met hyl ) phenyl ] - 3- pyri dazi nyl } - 1- pi per azi necar boxyl at e
The procedure described in Exanple 1 (step 1.4.) is
used. Starting with 0.66 g~ (3951 mml) of
2- (et hyl oxy) - 2- oxo0- et hyl . _
4- ié- B3- @ e pomERRthyd. oy (RRRAOIR 2 Ry Tigtyl)
ﬁime4aaﬁaeepanxy?ahebon?lateed in step 10.2., and 3
6. 02 mMmmo Q [ : ap ne. i
CeTPRnDAPSPRPane RRATEFPER BH, SraPELBELh xatle | (step
~ gel,2.¢LuBtaytinghwatB6P495i gt Be76f mmp&m of ohef Frreomo-2-
- an : Nl 4 _ by k W b SOPropyd . , d
> et %Fm%?oesé ggékggﬂfiggbctﬁ?ggggtggi nieﬂ %}ﬁe for (11‘ an
a WnPeed sdBi-d0 mocHs: MEH =2-udethylam :‘3E9§9ﬁ§£§ 4-
%th@ﬁggﬁ@§§i4%aﬁﬁgﬁﬁge2-@Qgﬁ?re?Hﬁg &g&@ ngaﬂﬁﬁ ﬁfample
. . 4. S 1 : ,
, 9ndop e dnpondcodiinny ot e ged ) plde it WHen o
' ( CBOPBONtikBR)yre30f2 etimyilhpcatate) ahdxxstliipliexane and then
4-(5:{4-] (LEiEl YLk 44
10 oo | AR oF. fichaoronschens, gop, nethanc?.
~ CFBollowed ObyN ery@kgHLizatipro from odiigepiopyl ether,

1:é:gb”§t@@E%f@ﬁuét(EsbﬁﬁﬁkﬁhéwriﬂyhheLfbrm of a white
di azepane- 1- carboxylate 1.03 g (5 mmol) of

1, §4ittet hyl et hyl 1, 4- di azepane- 1- carboxyl ate, 1.19 g
(5 mmol ) of 2,5-di bronopyridi ne and

15 11.4. 2-(methylamino)-2-oxoethyl 4-(5-{4-[(trifluoro-
A methyl)oxy]phenyl}—z—pyridyl)71,4-diazepane-l-carboxylate
0.12 g (0.3 mmol) of 2-{methylamino)-2-oxoethyl 4-(5-
bromo-2-pyridyl)-1,4-diazepane-1-carboxylate, prepared in
step 11.3., 0.25 g (1.2 mmol) of 4- (trifluoromethoxy) -
20 phenylboronic acid and 0.9 ml (1.8 mmol) of agueous
sodium carbonate solution (2M),‘suspended in 3.5 ml of
toluene and 0.8 ml of ethanol are introduced into a Pyrex
reactor. 0.07 g (0.06 mmo1l) of tetrakis-
(triphenylphosphine)palladium is then added and, after
25 sgealing the reactor, it is maintained at 150°C for
15 minutes under microwave irradiation.
The organic phasé is recovered after separation of the
_phases by settling, and the filtrate is cqncentrated
under reduced pressure. The residue thus obtained is
30 purified by chromatography on silica gel, eluting with a
30/70/5 mixture of ethyl acetate, cyclohexane and
methanol . ‘ _
After crystallization from diisopropyl ether, 0.078 g of
- product is obtained in the form of a white solid.
35 LC-MS: M+H= 452

m.p. (°C): 191-193°C _ | o
'y NMR (DMSO) (ppm): 1.70-2.00 (m, 2H); 2.55 (d, 3H);
3.25-3.40 (m, 2H); 3.40-3.90 (m, 6H); 4.35 (d, 2H); 6.75
(@, 1H); 7.35 (d, 2H); 7.70 (broad d, 2H+NH); 7.80 (dd,




50.7 g (5 mvol) of potassium carbonate suspended in
0.90 m of dinmethyl sulfoxide (DVMBO) are introduced
into an autoclave. The m xture is heated at 150C for
22 hours. The reaction mxture is allowed to cool to
room 10 tenperature; it is-t3dken up in ethyl acetate,
and the organic solution is washed with water and

t hdH) br Bnd5 4Ad 1H)i-ed over sodiumsulfate. The
fiItrate is concentrated wunder reduced pressure and

u hus tained is urifi.ed.b
chEaRogr ShGY okl Ly A1 A efb iEhe e Ry B ryctyges and the
99p5y915am properoiesli ofil ormmiierane amshpoenkdanstcordbag to
g p e obtained in the formof an oil, and
> ggﬁségg%ﬁ%ﬁoét further purification in the follomnng
step 20 11.2. 1-(5-brono-2-pyridyl)-1, 4-di azepane 6
M 1gf gp&ol wihion Q&rh¥ﬁﬂQgenc%ﬁhﬁh'de“ﬁéBE”'nrepresents a
i sopropanqgl are added to a sol utjon of 1.6 ”géé
m’rﬁPS“POHPdl in fna8 H%%q h§4>rm, whereas “HC presents a
4- combbaAE- 2iQYTr hﬁ&kbcﬁlérﬂﬂezeﬁ@m 1igarticey| wdlele, OMe
10obtained iﬁ ste& %é in 12 m of 25 dioxane and 4
m TEPTEPRRNBI 2 TRFBOKELGFPBR nixture is mmintai ned at

70C for 3 hours. The mxture is allowed to cool to

g Lg;g)er“g‘t re (wé;l)l%rt g@nc%%atﬁd und(&rc) ig the
uce

ress 1.32 a white SO|Id are
obmailﬁéagappéntcpﬁsthm P@rappvesﬁdf iBnfegpeggctrehgivamprd M+H

crygt gheé @atubakentHe wBsdOofl tRE dbﬁbbﬁﬁanpichmtémmlth

t he ction nediumis basified to pH=1 ddi
15 g5, BVAEFSTSORIR: DRSS dHisa AAUBEG: 4 47 r ctsberaiited by
byLCﬁMBtKBEQﬂﬂdtUhﬁdghtaghaﬂhpphoMasscEpEctﬁgngpﬂ)the
35 filtrate is concentrated under reduced pressure.
0.96 g of product is obtained in the formof an oi
and is used without further purification in the
following step. 30 11.3. 2-(nethyl am no)-2-oxoet hyl
4- (5-brono- 2-pyridyl) -



1, 4- di azepane-| - car boxyl ate The process iS per f or med

as described in Exanple 1 (step 1.2.).

0.95 g (3.70 mol ) -of 1-(5-bronmo-2- 5

pyridyl)-1, 4-di azepane,

obtained in step 11.2.

‘Starting with

and

0.94 g (3. 70 mol ) of 2-(meth§kani no)- 2- oxoethyl 4-

ni t r ophenyl
Ex

el uting with a 30/70 mixture o
cycl ohexane and then 10 with a 9 /5

car bonat e,
and after chromatography on silica gel,
acetate and

prepared in

et

di chl or onet hane and net ha

pr oduct

crystallization fromdiis pro | et
i s obt ai ned |?§ ‘Qﬂg%'Of id.
11. 4. 2-(net hyl am no) ¥ oxo yl 4-(5-{4-[(trifluoro

step 2.2. of

hyl

&%éture of

her

a mhlte solid

O 97 g of

15

neth¥l)oxy]phenyl}-2 pyridyl)-1, 4-di azepane- 1- car boxyl
0.12 g (0.3 mmol) of 2-(methyl am no) - 2-oxoet hyl
4- (5- brono-2-pyridyl)-1, 4-di azepane-| -carboxyl at e,
prepared T step] II.3f, 0.25 g (L1]Z mol) of (°C)

ét rifluggomet hoxyy- PO phegyl bor dnpge@chsl sark 0. 3R

1.8 mml) “of aqueous | sodi um car bgnate sol ution [(2Mx M+H
suspe d-in 3.5 M of toluene ang 0.8 m of ethano
are |i duced intoja Pyl @actor. 0.94s8 (0.06111-112
nmol |) tetrakis (trip nylphOSJhine) pal | adiumis
t hen arter R5 sealing the reactor, it |is
gai nt § £d at 150C for ooidty, es |underpasr onavier 21 -122
I rradiatm. rgannc p ase I's fecovered after
separgﬁﬁijéfu Thel phases by setiring, and the

i | tfrat concent g at fg E;ﬁﬂﬁ-_r redluced sure.| ¥ 116
?ésidue S obtJlngd |§H puf%fied by chr omat ogr aphy
on gifica. gel, erptrng wth a 307075 m xture of

t hyl e, cylcl ohelx me{ hanol ter |. 54-155
%l’ystg at i on fro% di?@’g:propy:’ et her, lba 8 ¢ of:L ,
progquct s obtarmed—r-the—formoftawhte—sot T o 35
LC- NS H= 452 mp. (/O 191-193C|[1H N DVSO)
P ppr) “ZNgo- 2. 00 (it ZF%EZCQI‘%@HM, '\‘Bé 132-133
6. U 1 | CH,CONHCH, base 132-133
7. /©/ 1 CH2CONHCH; - base 127-128
8. /g 1 CH,CONHCH; base 151-152
9. @f 1 | CH;CONHCH; basge 102-103

CH, ,
H,C
10. U 1 CH,CONHCH; base 102-103
11. Hc’©/ 1 | CH,CONHCH, base 119-120
s o
12, ©\/ 1 | CH,CONHCH; base 119-120
OMe , :

13. U 1 | CH,CONHCH; base 86-87




3.25-3.40 (m 2H); 3.40-3.90 (m 6H); 4.35 (d, 2H);
6.75 (d, 1H); 7.35 (d, 2H); 7.70 (broad d, 2HtNH);
7.80 (dd, - 31 - 1H); 8.45 (d, 1H). Table 1 bel ow
illustrates the chem cal structures and the physical
properties of a nunber of conpdunds according to 5

“tHrehventtTomr— - thetbaseor—satt——cotomm, bd&"Em p. (°C)
nepriesents,a conpoynd i n frgee base L2y T :
“Hl | repﬁgsents a H'conpoun % n hydr%%%?g?l e form om M+H
The rabte,_ OV 10 Tepfesents a nefhoxy group. T the
“m pl. (C) MrH'{ col u O lis t Bl tingag.122
Eﬁg}'nrt“gé /¢ conpoufid inﬁﬂﬁfeadﬁ{ec(% Cel si ugg%sn%lml\/HH gllzs |
tfre-rat-te—of—theass—of—tte—conpoynd—protomated W th
15 & kfyd@ogen at om (ness of the cofpound + 1),
det gr mpegd by LG MS ([Li quid Chromatography - Mass
Spect rdscgdpy) . 32| - 1TajCECONHAH:)~|O R2 ba@e N (1])1§2-190
(O Rl m R2 Base of.salt or Mt 1 CH2CONHCH3 base
111-]112 F1. ", | 2. Ccci 1 CH2CON base 121- 122
C ~ 34l -CH2CONHCH3 bjase 115-116 |[Sk 4. 1 CH2CONHCH3
base 5}1 Q' [10,5.| keokefcdRCONHCH hase 132-[133; 114
; 0~ "CF,
17. @ ‘ 1 CH,CONHCH3 base 91-93
CF, |
18. F3°©/ 1| CH,CONHCH, __base 124-125
19. 1 | CH,CONH; . _basge M+H=332
20. FC’©/ 1 CH,CONHCH,; base 171-172
qms 1 | cH,conmcH, base 110-111
H, | -
,«©\/ 1 CH,CONHCH, " base 125-126
CH, ' '
: \©\/ 1 | CH,CONHCH;  base 121-122
O CH,
- | H,C ; 1 CH,CONHCH3; base 121-122
CH,
cr’:;: 1 | CH,CONHCH; - base 108-10¢9
Cl t o .
F’Q/ 1 | CH,CONHCH; base 123-124
cl o
cI” C 1 | CH,CONHCH; base 148-149
CF,




F F 6. 1 CH2CONHCH3 base 132-133 7. 1 CH2CONHCH3
base 127-128 FJO 8. 1 CH2CONHCH3 base 151-152 NC 9.
CH 1 CH2CONHCH3 base 102-103 lu- 3 HNC\ 10. | 1

CH2CONHCH3 base 102-103 Sks il. HNClI i 1 CH2CONHCH3
base 119 120 12. 1 CH2C(]\IHCH:§4base 119-120 Ow I\/bO
||K 4 - J_L|- J_ O mu' ":i—lls Ud.bc OU OI JJ |Vl l" \k’) m p (oc)
MR2 Baeor I MrH _14. 1C§§Q?\IH§H% Sk BeP-
:FL% ] D 15. | (Q\IHCI—& base - 98 B‘S'QO:F br M+H
CHZCUd .-5 T 317 CHZCONHCH3 bage
i %Gw}é&{b%e 124; é&%ﬁs 19. 165-166
E3 : base
; } CH2CONHEHSase—110=%ttt—CH3T22- ‘
CI—IZCG\IWCI-B base 125-126 | a s
1 CH,CONHCH; base 117-118
1 | CH,CONHCH, HC1 172-174
1 CH-CONHCH; HC1 103-104
1 CH,CONHCH; HC1 199-200
1 CH,;CONHCH, base 1 193-194
1 CH-CONHCH;, ‘base 180-181
1 CH,CONHCH; base 175-176
1 |CH,CONHCH, |  base 197-198
1 CH,CONHCH; base 129-130
1 | CH,CONHCH, base 207-208
1 CH,CONHCH; base 123-124




H3C NO~ 23. CH 1 CH2CONHCH3 base 121-122 s 24. H3Cg 1
CH2CONHCH3 base 121-122 CH3 25. CII ? 1 CH2CONHCH3
base 108-109 C 26. F q 1 CH2CONHCH3 base 123-124 Cl
27. C1 ? 1 CH2CONHCH3 base 148-149 CF3 - 34 No Rl m
R2 Base or salt MP. (C) or #H C 28. UOw 1

CHZGONHCH3trase— 116 29T CHZCONACH3-base 11/-1138 (°¢)
1[72- 174,01 0 31 g Gl SIPOGNACES
éi@’l 103- 1@32 1% doN 20c1 109500 B30T or M+H_

4 34, T 1T CH2CONHCH3 base
ONHCH3 base 175-176 F ~ 34. 1

8 '02NJDICl 37. F3C 1 CH2CONHCH3
as¢ 207-BARE F3C [4P2-203
ase 123-124 835 mp. (G No R

m R Bas@"'aor sal t| or NwH

141, | MeO O C 1 | CH,CONHCH, base 157-158
_ | |
42. ”=°v0©/[ 1 | CH,CONHCH, base 139-140
} |
43, 1 CH,CONHCH; base 215-216
H,C” 0
a4. | "N _1 | CHyCONHCH, bage 187-189
a5, | F,e0 1 | CH,CONH base 193-195

46, 1 | CH,CONHCH; - HC1 199-200
I
47. O . 1 | CH,CONHCH: base 181-182
cl
o I
48, | MeO O 1 | CH,CONHCH, base 164-165
49, F ‘ 1 | CH,CONHCH; base 183-184
MeO | .
50. D 1 | CH,CONHCH,; base 180-181




40. HC/ 1 CHZCONHCH3 base 202-203 9 CH3 41. MO 1
CH2CONHCH3 base 157-158 42. H3C,,,0 & 1 CH2CONHCH3

base 139-140 43.

[ 44. 1 CH2CONHCH3 base 187-189 45. F3CO'

(~ 1 CH2CONHCH3 base 215-216 H-C-O

1 CH2CONH2

base 193-195 46. 1 CH2CONHEH36HE1 199-200 47. 1

'l la W

EH2 6 1L _|r\|'l'" Iuabc 1"1' 182 (:i I'—F i T 48 Vel 1 L%p (°c)
CONHCH3_base 1p4-16b / 49. F / |1 b y
&
e o 5 ™ Pro I i et R S
1O [Mc-_ NO RZ2—Bpse or salt ¢gr MFH H3C 511 1
cH2d as¥ MrH=41fh  H3C. O H3C| 52. 1 CH2CONHCH3
base| 1327 53. 1 CH2CONHCH3 base 196 O 5W.
gtal | 1 HCH3| base| eR7cARECH55.| 1 CHRESBHCH3 p¥sd=414
188- 189 .
HCO
3 O
52, 0 1 | CH,CONHCH, base 132-133
cl
53, 1 | CH,CONHCH, base 196
54. 1 | CH,CONHCH, base 227-228
55. % O 1 | CH,CONHCH, base 188-189
56. | % O 1 | CH,CONHCH; base 187-189
H,C
57. OO - 1 CH,CONHCH; base 194-195
=
1s8. | LN 1 | CH,CONHCH; base 117-118
| X . .
59. | N 1 | CH;CONHCH, base 164-165
| s0. . CH,CONHCH, base 138-140
61. | | L |CHconmCH,CHy base 159-161
= .
62. | ™ CHaCONHCHa~ base 141-143
: .} cyclopropyl . :




56. 1 CH2CONHCH3 base 187-189 H3C 57. 1 CH2CONHCH3
base 194-195 58. C'Y 1 CH2CONHCH3 base 117-118 59. N
1 CH2CONHCH3 base 164-165 60. CH2CONHCH3 base 138- 140

N 61. N CH2CONHCH2CH3 base 159-161 1 H3C / CH CONHcH
base 141-143 62. clo ro 1 3737mP.. (O No RL mR2
Bdb§ or—maHtor—viFH—Hr N6 ST T3 T CH2CONHICH3 hase .
é@; 129 3,64. Br|IN 1f CH2CQNHCH3 kﬁég 46 i'lig—F O (°€)
N 1 CHYOONHCHR Basp 131-132 s |HS | 66. N ar Mem
Ujféb NFCHS Daﬁe -89 1S b/7. I CHZCONHCH3 base 152-154
~J 1| 68. HCH2 CH3._ b 1-133 69. N
éfp oy 2:)0-1202&4?5%. ’1&% | [~N 1 BEB®ONHCHRE27 128
basel 187.180 ¢ ¢l o roll 71- F3C~Y ICH2OONHCH3—bas
170-172 < N 1 CH2CONHCH2CH3 base 146-148 0 73] 1.
@mzcos\| t base 1Pp1119pCH-CONHCH; base 163-165
‘BT
‘ =
65- | e |N/ 1 | CH,CONHCH, base 131-132
X ]
Hy (7 ,
66. | e N 1 | CH,CONHCH; base B87-89
3
67. ENj/ | | cHacoNHCH, base 152-154
68. N* CH,CONHCH,CH, base 131-133
69. | Ny, 7 CH,CONHCH; base 200-204
| | 1 | cH,CONHCH,-
70. "=°\/L¢" 2 2 base 187-189
cyclopropyl
71. Fac\{":\( , | CHacONHCH, base 170-172
72. #N CH,CONHCH,CH, base 146-148
o™
73. 1 | CH,CONHCH; base 191-192
MeO
S : :
74. | o~ 1 | CH,CONHCH; base 128-129
2N |
|N‘-
75, Z 1 | cCH,CONHCH, base 203-206
ci , . ,
76. I Ner1 1 | cr,conmcr, base 158-160
_ F,C = ‘
77. 1 | CH;CONH, base 186-188
78. CH,CONH, bage 228-230
79. CH,CONHCH; base 206-209
80. CH,CONHCH,CH; base 210-212
' CH,CONHCH; -
81. 1 H base 198-200
cyclopropyl
CH {CH;} CONHCH
82. T R base 198-200
3




MeO S 74. 1 CH2CONHCH3 base 128-129 N INS 75. 1
CH2CONHCH3 base 203-206 Cl 76. 1 CH2CONHCH3 base

158-160 F3C\

7.

1 CH2CONH2 base 186-188 78. 1

CH2CONH2 base 228-230 79. 1 CH2CONHCH3 base 206-209

N 80. 1 CH2CONHCH2CH3 base 21882%2

cH2coNHCH2- 8

1. i

l lo,
L UaotT 1JO" £Z2UU T o

100 [aVaVo Wil sie)

QL
bbUIUJ.Oé.

—CHCCHOC=CH D

Se

r B (°€)

198-P00 - 38 MP M R2 B€€§e Qﬁto

"R 83. )™ 1 CHZCE\I ba§e 188 | G M+H
1T ICHZCONHCHS 'ﬂa -J.zjl CI 85 N I CHZCONHCH

‘base| 146- 150 (3 1 CH2CONH2 |base 155 157 N'

. [F3C | COElHCF@HW 353 Nil1gg-190
B0 o se 198-20p et ioid basd
154-|16E,0

a M
84. CH;CONHCH; base | 185-187
cl
85. NS CH,CONHCH; base 146-150
{ F,C /
86. CH,CONH, base 155-157
NNs |
)
g7. | Fs€ 7 CH, CONHCH; base 151-153
88. CH,CONHCH, base 198-202
——
89. 7 CH,CONHCH; base 154-158
¢l '
90. 1 g CH,CONH, base 208-210
91. NZ CHCONHCHj base 190-191
92, SN CH,CONH, base 188-190
93. # CH,CONHCH; base 166-168
N
94, CH,CONHCH base 181-183
CH,,O 2 2 3
95, m CH,CONH, base 218-220
96. | e F | CH,CONHCH, base 188-190
N\
97. | CH,CONHCH, base 156-158
Br
98. & CH,CONHCH; base 204-206
cl |
1"‘
99. | FaC # CH,CONHCH;3 base 174-176




90. C 1 CH2CONH2 base 208-210 91.
base 190-191 92. N 1 CH2CONH2 base 188-190 093. 1
CH2CONHCH3 base 166-168 N 94. CH O 1d% AO 1

CH2CONHCH3 base 181-183

N 1 CH2CONHCH3

s 95. N1 CH2CONH2 base

218-220 AO 1!'0 1 CH2CONHCH3 Base 188- 190 96.

CI N

10

pharmacological tests

to determine their

97+ —P—CHREEONHEH—base—i56—1+58—DBr—98 EHI-CONHC
base| 204-206 C N- 99. | 2 or%?gm sQi‘ée m-p- (°c)
173-1176 397 No R | MR2| Ease sal t M+I-br M+H
NS G2 CONHCH3pase—1T09-IT1I1 | OVE lUl I C
|2 CHRCONHCFR Spase 126 102. 2 (H2CONHCH3 base
é@%‘ éﬁ HCH3 basgaa@81- 193| 169-111
yQg ' base M{H=437
101. 'CH,CONHCH; base 124-126
®
102. #l 2 | CH,CONHCH, base 155-157
CH,0
1N\
103. #| 2 | CH,CONHCH, base 191-193
CF,0
N\
l
104. # | 2 | CH,CONHCH, base M+H=437 .
F.C
|N\
105. & 2 | CH,CONHCH, base 167-170
cl ~Cl
N-S
| P
1106. N 2 | cH,CONHCH,CH, base 124-126
The compounds of the invention were subjected to

inhibitory

effect on the enzyme FAAH (Fatty Acid Amido Hydrolase) .

The

inhibitory

activity

was

demenstrated

in a

radioenzymatic test based on measurement of the product

of

Therapeutics (1997),

hydrolysis

(ethanolamine
- [ethanolamine 1-°H] with FAAH (Life Sciences (1995), 56,
1999-2005 and Journal of Pharmacology and Experimental

283,

729-734) .

[1-3H]

) of

Thus,

anandamide

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




F3C 105. 2 CH2CONHCH3 base 167-170 C Cl S 106. ' N
2 CH2CONHCH2CH3 base 124-126 The conpounds of the

i nvention were subjected to pharmacol ogical tests to
determine their inhibitory effect on the enzynme FAAH
(Fatty Aci d Am do Hydrol ase). 405-The i nhi bi tory

g E G o RARERTon (01 61 nEOBF BHAEYS  5PO g pfAgd; and 1

(eﬂlﬁla'AoI Sinen erzim@iilc ofeaartdmoatisichgretprridemtdein 70 ul

To85 B G05ebihifaChERPER{d e potine Berum albumin
Théﬂaﬂ'@dﬂlés ( The7) vagggus7obes,) compaundap de Hibfiprent

5 ( MeBhsehteatebale! huahdame decTerfdnanamsher ¢’ (Peific

10

20

25

30

The onogenat.e re ar e ext e 0 neaQ |
by SCRGTAG Ui ndorRE FLLBHRE) WALl ka0l o7 r Of HAcHuRE Jeold
i naih@.nﬂMn:.d@: Tahq- Hohe buddnraeH @)re@am‘aaunnng (460 ptyl of

QQ Jt @%EDgAr L:‘%%b nza/l;%at bﬁFESQSRbQTy' %Qﬁ%ﬁ" After

per orrred ffer con

faﬂﬁymauuuesreb bﬁVCnetheremwxmanmnrreqqthqm'#ﬁ)qu¢ﬁ§hed by
VaEBBHﬁ tqﬁﬂo r&ﬁ&ﬁof&ﬂﬁﬁ&@a&lcomeﬂt I afHONBixture
anand am de anol am ne 1-3H] (specif activi

15180 @t}lﬁ%ﬂi) SR uddd FAREBER AN GheR sﬁaﬁaaﬁﬁa@d for
angjst hxem;ma‘gr alte 3FoDXY'. awrpradlgﬁ,fij){bt%f o gihawedl thessapueocus
r test) are .succe t t
Bhb SR, o Aing  he « PERARSERMLAG L £3T L ool ta by
14ﬂ)1t1umﬁ ebliiotdfldamiont hanol (2:1). The m xture |s
gstirred for 10 mnutes and then centrifuged for 15

m nutes at 3500xg.. An aliquot (30 AL) of the aquegus _
phHseesokharri AEndRtienRanbhanRBt 2CBiyei SOBBAWREY B the

I ﬂﬁvéne%ﬁt hbiat Teg, VdlJddsle(cdriast wonihd | Dilsibitlihg 50%
%tlve conpounds of -t he
o t contr enzymat:.c actlvn.ty 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 ICss

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. ‘



i nvention have I C50 val ues (concentration inhibiting
50% of the control enzymatic activity of FAAH) of
between 0.001 and 1 AM 20 Table 2 bel ow presents the
| C50 val ues of a nunber of ?npounds according to the
i nventi on. Tabl e 2 Cormpound €50 No 34 0.020 M 37

.-O O 4 . 044 007, M,.76 2
% R o ARARPERLTORRAL climBuhd SRR ioh fe 7O
i n\»(phtanyﬂ;bba\zequmhphet ory ma@fkyity en Ot.I9% crndinm pAplpride
Th%oiﬂt&bﬁocaﬁEéY M%Og%tgéhc ouisyie 0. hﬁ%@nhéﬂﬁhlng

30 was eval uate anal gesia, 41 hus, the

i n2Bapt i 1®ngalcauses. )abdpminat rat:r@ﬁcmnpsqon average 30

5 ( PReAgLBesZ088HhPLAE: ign UL K A hd p%ﬂ&%m gMeehher intteutes
soI tion coptaining 5%%§thanol) to {% tered
BEkPRg 1B ISR g sE&SLH RARRAHD r@‘F@hl?i(gm“b:hs ‘
avelrag&yi%ﬁssa Vo 8% ouspentsiant innTweent 80 ,pead ouirirtes or
> EQolélﬂhggéeﬁ ES{' II[,]l'xén &g{ﬂ% e &F P%@'pgﬂggn? these
ré“adminrstered ,7suspen3|on in Twe
80coedllmnuaestbe mmgo ppwmréglbepmpéunﬁé of the lnventlon

10 adpiRLBE! @ ?1'eorhtf?r{bé318%f L!E‘@'fétél’i‘&éem&eaéat b9'n$’BQt s 35 to

nost power ounds of the invention_. 10 re y e the
nuﬁﬁén &R 3t ﬁeﬁeﬁesrﬁﬁaeceé betweenpy 384 30 ‘T‘@/f‘gl n a
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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 various fatty
acids, such as N-arachidonoylethanolamine (anandamide),
N-palmitoylethanolamine, N-oleoylethanolamine, oleamide
or 2-arachidonoylglycerol; These derivatives exert
variéus pharmacological activities by interacting, inter
alia, with the cannabinoid and vanilloid receptors.

The compounds of 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:




15 Conpound Reduction of the nunber No of stretches
(%9 37 - 57 (a) 44 - 53 (a) 76 - 47 (a) (a) 1 ngl/kg
p.o. at 2 hours. The enzynme FAAH (Chem stry and
Physi cs of Lipids, (2000), 8 _107-121) catal yses
the hydrol ysis of the endogéen 20 derivatives of

N EALR, e o tet a%ola%ht\gaf%m it spdda oW Hedfogenic

anl ne anan
N MP#I t opi@raitne) amewropethdleopaint m@fumgwe the forms

0l eaalde at@E 2wdtAChhdonaxlgbuger gha TB@&BeQ&Ex' vajt¥es or

exert varil ous arnacgpoglcal activitjes

|nF@FQ@#anPaFﬁteP352518FP§ WiER t bRt %%ﬂﬂ%%?ﬁ%idd%ﬁ ses:
5 vaah:ltmlldlbeceptﬂﬁ@umaml@onpawtmﬁfmt he i @seeba:otmitis,

bl ock this d .

U1 SEEBSIOTESAT G0t nevesBRhiiopAn ot L Cireaed: rigyitable
mapolrelus eynidroitei;s resyrect B0 |ch1tdracprqv@nipmaahd pain;
1roates E of 98%2?&8&'65 hdL, 4y ch sthe. 899@999 Q¥S nausea

cannabi 0|ds any er substrat net abol j zed
by CORSeEHEjNE - FARH, @h@mehb%ranng veatisg ndlisqysders, in

1onagaft&egla*anahsreﬁiathﬁmioq§aMék1fhaﬂasaﬁvaﬁﬂe nature;
) conpl al gt s al_n ecl a acut e chroni C
of PRYEPLGERFEL tgﬁé RFY lai"ﬁErlﬁeuP%’b%?ﬂ?glﬁﬁr n trgfgbfmg'
i ndiyuttungetalﬂa for@stﬁﬁfﬁ@pl ateyrhstiitdither pesompudsawe  and
Qr cnr S WL E
" BPERREI B, el AU AL £°5PRARLAY 111 forme ot
ar ﬂhpress;.oustagu:hr ahxiety, oﬁspanﬁylnatnugre geut orJ.gJ.n, mood
15 Vaaﬁﬂbk&éﬁs, C%Q{r‘@hésﬁé P Cotte 'éfz{d tcﬁﬁlcﬁucb%é@rodegenerat ive
Sy nd ronme,; cute or chronic erlp er al I n vertl O
voﬁi??ﬁ@esnaugéiklmoﬁaﬁtl 288,10 A ERSH TR | ¥se.
cheent her déﬁﬁen&ﬂhl NguetsAgEehSs t:ﬁoi‘@apan.ésidherassoc1ated

anetexl a.and cachexta ot 81 verse. patdrghs 10l GgR 1ary

trauma; epilepay; sleeping dlsorders, including sleeping
20 apnoea; cardiovascular diseases, in particular
hypertension; cardiac arrhythmia, arterioscierosis, heart
attaék, cardiac ischaemia; renal ischaemia; cancers:
benign skin tumours, papillomas and cerebral tumours,

prostate tumours, cerebral tumours (glioblastomas,
25 medullo-epitheliomas, medulloblastomas, neuroblastomas,
tumours of embryonic origin, astrocytomas,

astroblastomas, ependyomas, oligodendrogliomas, plexus
tumour, neuroepitheliomas, tumour of the pineal gland,
ependymoblastomas, malignant meningiomas, sarcomatoses,

30 malignant melanomas, schwennomas); disorders of the
immune system, especially autoimmune diseases: psoriasis,
lupus erythematosus, connective tissue diseases,
Sjbégrer’s gsyndrome, ankylosing spondylarthritis,
undifferentiated spbndylarthritis, ‘Behcet’s disease,

35 haemolytic autoimmune anaemias, wultiple sclerosis,
amyotrbphic lateral sclerosis, amylosis, graft rejection,
diseases affecting the plasmocytic line; allergic
diseases: immediate or delayed'hypersensitivity, allergiq

- rhinitis or conjunctivitis, contact dermatitis;



dyski naesi a, dystonia, spasticity, conpulsive and
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meningitis; inflammtory di seases, especially :

articular diseases: arthritis, rheumatoid arthritis,
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or solvate of the compound of formula (I). These
medicaments find their 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
éccording to the invention. These pharmaceutical
compositions 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 said excipients are chosen, according to the
pharmaceutical_ form and the desired mode of



- di seases: diseases of the respiratory pathways,

bronchospasns, coughi ng, asthma, chronic bronchitis,
chroni c obstruction of the respiratory pat hways, 10
enphysena; gastrointestinal eases: irritable bowel
syndrone, intestinal |nflanna? ry disorders, ulcers,
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phé‘évﬂ?&?“&ffﬁt?&ﬁ?&éﬂ%&ﬁ {ati-Q@ BheE6Phs, Sthe forms for
i nvention oral,  Sub cutaneous

administration by 1nha1at10n, the:subcutaneous, intra-
muscular or intravenous administration forms and the
rectal or -vaginal administration forms. For topical
application, the compounds according to the invention may

be used in creams, ointments oxr 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 _ 1223.75 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.



i ntramuscul ar, intravenous, topical, |ocal

intrathecal, intranasal, transdermal, pul nonary,
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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 al so included



in the invention. According to the usual practice, the
5 dosage that is appropriate for each patient is
determined by the doctor according to the node of

adm ni stration, . and the wei ght_ and response of the
said patient. Accor di ng to arfht er of its aspects,
the invention also 10 rel at t.o 52 nmet hod for treating
t he pat hol ogies indicated 2 whi ch conprises the
‘adanistbmpbumdotoamespbhdamgv¢cd¢be gorsamudangddund
according to the invention, an addition salt thereof
with a pharnmaceutically acceptghle acid; a solvate or
a hydrate of the said 15 conpogﬁ - 46 Clains 1
Conmpound correspondi ng to Ehé- (I) O r'---N .
)~ ORL(NL 5 (I) in whi epresents an |nteger
equal to 1 or 2; Rl reppes ﬂgﬁ{a group chosen
especially froma 10 phényl, pyridyl, pyridazinyl,

s pyrimdinyl, pyrazinyl, trlazinyl, oxazolyl,
thlazoly I m dazol yl, oxadi azol yl, thiadiazolyl,
triazol napht hyl , qui nolyl, tetrahydroquinolyl,

isoquinahyhhlchetrahydroisoquinonI phtharazinyl

qU|nazoI|n in I|n I I

naphthyrla%ﬁyyfasg g%zogu?yle& 5 % ?gbenzofgf F

benzot hRenwemtﬁsmrma)benzgrhupny¢h05¢mdcﬂ%ue01ally from a
1obenzoxa?ﬁhﬁ&1 benzggg§a§glyl B?BZQaz£Hy§ZO|y|pyr1m1d1nyl

benzi sot hi azol yl nzi m dazol I ndazo i
pyr r ol oBYFPEFFRYLE ur opyrftawnvalr hydr 8%2804 ¥t opyr i Hazolyl,
t hi enopy fui kol ¢H hy dseddt £ASDYT | dy:hladlmzd:agzapyrtﬂyazolyl

O b L 370 BV Mo APt oy
tetrahydro:.soqulnolyl phthalaz:.nyl qu:l.nazollnyl,
15 quinoxalinyl, cinnolinyl, naphthyridinyl, benzofuryl,
dihydrobenzofuryl, benzothienyl, dihydrobenzothienyl,
indolyl, benzoxazolyl, benzisoxazolyl, benzo-
thiazolyl, benzisothiazolyl, benzimidazolyl,
indazolyl, pyrrolopyridyl, <furopyridyl, dihydro-
20 furopyridyl, thienopyridyl, dihydrothienopyridyl,
imidazopyridyl, imidazopyrimidinyl, pyrazolopyridyl,
ovaOIOPYridyl, isoxazolopyridyl, thiazolopyridyl or
isothiazolopyridyl,
this group being optionally substituted with one or
25 more groups Ri;, which may be identical or different,
or with a group R;
R, represents a group of general formula CHRsCONHR; ,
R; represents a halogen atom or a hydrdxyl, cyano,
nitro, Ci.¢-alkyl, Ci-g-alkoxy, Ci.¢-thiocalkyl, Ci-¢-
30 fluoroalkyl, C;.¢-fluorocalkoxy, -O-{(Cz3;-alkylene)-, -
0- (Cy.3-alkylene) -0-, C:.¢-fluorothioalkyl, Cs-7-
cycloalkyl, Cs;.;-cycloalkyl-C;.3-alkylene, piperidyl,
‘benzyloxy, piperazinyl, pyrrolidinyl, morpholinyl,
phenyloxy, NR;Rs, NHCOR,, NHSO;R;, COR;, COzRs, CONR7Rg,
35 SO;Rs or S0.NRsRs group, )



i sot hi azol opyridyl, this group being optionally
substituted with one or 25 nore groups R3, which nay
be identical or different, or with a group R4; R2
represents a group of general ,£ornmul a CHRSCONHRG, R3
represents a -hal ogen atom or a hydroxyl, cyano,
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|soxazoP yr|d azol o and | thlaz
b RS RL Yhe 859 BOSLOLEFEL it one
wi th oner omoger eggoopps K3, whiich wmpybebedemdenaical or
differea&FfR§ehgpresents a hydrogen atomor a

Cl- 3-al group 20 R6 represents a hydrogen atom or
a Cl-6- Bh kyéprezents oy diydrdgen catom or a Ci3-alkyl group;

20 G- 7- Cyﬁ|°§é5¥ésgﬂt§ 8 kyieBgefllr Q¥Rm or a Ci.¢-alkyl, Cs.q-
cycloalkyl or C;.;-cycloalkyl-Ci-z-alkylene group;
R, and Rs represent, independently of each other, a
hydrogen atom, a C;-3-alkyl group or a phenyl group;
in the form of base, of addition salt with an acid,

25 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;

30 'Ry represents a group chosen especially from a
phenyl, pyridyl, pyrimidinyl, pyrazinyl, naphthyl,
quinolyl, isoquinolyl, benzisoxazolyl and
thienopyridyl, this group being opticnally
substituted with one or more groups R;, which may be

35 identical or different; ‘

R represents a group of general formula CHRsCONHRs;
R; represents a halogen atom or a cyano, Ci.g-alkyl,
Clg-alkoxy, Cy-¢-fluoroalkyl, Ci.g-fluoroalkoxy, -O-




R7 .and R8 represent, independently of each other, a

hydr ogen atom a Cl-3-al kyl group or a phenyl group;

in the formof base, of addition salt with an acid,

25 of hydrate or of solvate. 2. Conpound of forml a

(1) according to Claim1, ché&Pacterized in that m
represents an_integer equal to 1 or 2; 30 Rl
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qui nol ywithda g@oupoqminolyl this group being
opti onag| yre;,lypé )[%ﬁ%Hélf QH@rBﬁ f&mﬁﬁ@rmmm;
ener a ornu

a group of rep r%.
a hal ogBn BEPReserta &1hglooep at@ﬂ‘ 6°ra|%<o§‘<=yso? > Cace-
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at om represents a en atomor a Cl-6-al kyl

group. Fﬁ %éﬁﬁ% ﬁFd?h¥%$ %p(?s %bcordlng to daim

1, chaRacrepresﬁhtm 4 hayd20gem r aporsentd Guistatkygergroup.
equal to 1 or 2;

4. Compound of formula (I) according to Claim 1,
characterized in that
m represents an integer equal to 1 or 2;
R, represents a group chosen especially from_ a
phenyl, pyridyl, pyridazinyl, pyrimidinyl and
thiadiazolyl, |
this group being optionally substituted with a group
Ra; |
R, represents a group chosen especially from a
phenyl, benzofuryl and naphthyl; the group R4
possibly being substituted with one or more groups
Ry, which may be identical or different;
R, represents a group of general formula CHRsCONHRg,
R; represents a halogen atom or a nitro, C;-¢-alkyl,
C:-¢-alkoxy, C14-f1uordalkyl, Ci-¢-fluoroalkoxy, -0O-
(Ci-3-alkylene) -O0- or benzyloxy group;
Rs represents a hydrogen atom;
Re¢ represents a hydrogen atom or a Ci.¢-alkyl or Cs-s-

- cycloalkyl-C;_3-alkylene group. '

5. Compound of formula (I) according to Claim 1 or
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Rl represents a group chosen especially froma
phenyl , pyridyl, pyridazinyl, pyrimdinyl and
t hi adi azolyl, this group being optionally substituted

- with a group 25 R4; R4 represents a group chosen
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especially froma phenyl, behZofuryl and naphthyl;
the group R4 possibly being substituted with one or
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group; R5 represents a hydrogen atom R6 represents a

hydr ogen atom or a Cl-6-al kyl group. 15.6. Conpound, -
of® -f or emPoMnd 50 FoxguLs C(l) m #Fcoxding; otof (Anin 1,

t hRlected Trom HHd Grdup cohdisting € no) - 2- oxoet hyl

4-{4 L

oxy] -2;'1!( t ﬁhyﬂéj’lg{;%"- tl' “:C)ﬂ‘-é’l’m&ecar- 63)2)7I [é[tgifluo?omathy 1)-
oxyl] -4-biphenylyl}-l-piperazinecarboxylate

- 2-(methylamino)-2-oxoethyl 4-[3’~(trifluoromethyl)-4-
biphenylyl] -l1-piperazinecarboxylate :

- 2-(methylamino)-2-oxoethyl 4-{5-[3-(trifluoromethyl)-
phenyl]-2-pyridyl}-l-piperazinecarboxylate

- 2-(methylamino)-2-oxcathyl 4-~{5-[4-(trifluoromethyl)-
phenyl]-2-pyridyl}-1-piperazih.carboxylat.

- 2-(methylamino)-2-oxocethyl 4-(5-{4-[(trifluoromethyl)-
oxy]lphenyl}-2-pyridyl) -l-~piperazinecarboxylate

- ' 2=(methylamino)-2-oxcethyl 4-~[5-(2-methylpropyl)-2-
pyridyl]-l-piperazinecarboxylate

- 2-(methylamino)-2-oxcethyl 4-{6-[3-(trifluoromethyl)-
Phenyl] ~3-pyridyl)}-l-piperazinecarboxylate

- 2-amino-2-oxcethyl 4-{6-[3-(trifluoromethyl)phenyl]-3-
pyridyl}-l-piperazinnaarboxylato

- 2-(methylamino)-2-oxocethyl 4-[6-(2-methylpropyl)-3-
pyridyl)]-l~piperazinecarboxylate

- 2-(methylamino)-2-oxoethyl 4-{6-[3-(trifluoromethyl)-
phenyl] -3-pyridazinyl}-l-piperazinecarboxylate

- 2-(methylamino) -2~oxoethyl 4-(5-{4-[(triflucromethyl)-
oxylphenyl}-2-pyridyl) -1, 4-diazepane~-l~carboxylate.
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- 2-(met hyl am no) - 2- oxoet hyl 4-[3'-(trifluoronethyl)-4
20 bi phenyl yl]-1I-pi perazi necarboxyl ate -
2- (et hyl am no) - 2- oxoet hyl 4-{5-[3-(trifluoronethyl)-
phenyl ] -2-pyridyl}-1-piperazinecarboxylate -
2- (met hyl am no) - 2- oxoethyl B[ 4-(trifluoromethyl)-
nyl |- 2 ridyl) er azi necar boxyl at.e

hf agfsm,) For, Bg?ﬁﬁlﬁg (B {ZOTRTYPRE fgoﬁﬁfﬂ%? (1
oxy] phea"qdc}rdamg/rtdyhhylomepe:ﬁz&km bbxybatée comprising
2-(methyl a 0X0 -[ 5- (2- met hyl propyl ) - 2-
pyr i dy:l]\ﬁel sptlegger a%rfshlgéjf xy ate -
2- (et dasotiimy -ah cuineydf ggeefal (formular bhkl hyl )
30 phenyl]-3-pyridyl}-1-piperazi necarboxyl ate -
2- am no- 2- oxoet hyl 4-(6-[3-(trjifl uororrethyl)phenyl]-S-
pyridyl}-1-piperazi necar boxyfat
2- (et hyl am no) - 2- oxoet hyl A‘F[ 6 12 nmet hyl propyl ) - 3-
pyridyl]-1-pi perazi necar RS Ht)'e 35 -
2- (et hyl ami no) - 2- oxoethyl g 3-(trifluoronethyl)-
phenyl ] - 3-pyridazinyl}-i-pi per I necar boxyl ate -
2- (et hyl am no) - 2- oxoet hyl 4-(5-(4-[(trifluoromethyl)-

OXY] phe '}}F’)' ‘},thQY?%d)QQd In 459 az&PaHSf&ngﬂr bﬁf)’{:ﬁﬁe general

rocess reparing a conpoun ormul a

(I ) accf-@rrmui@ t(d)ar%ﬂqméildfg Gcauqﬂsallﬂ tlr 6, conprising

the sten 1¢0RSicHrid¥hd e ISRGddran Rmel£f (geney al
formula (I1), 57r "NH R On (1() in which R1 and

mare as defined in the general formula (1) according

to Claim1, 10 with a*sgrffonate @f general formul a
(rrr), z LLOLOR2 (III

()

in which 2 represents a hydrogen atom or a nitro
group and R; is as defined in the general formula (I)

according to Claim 1.

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

ester of general formula (Ia)

e

N
(1a)

in which m, R; and Ry are as defined i‘n the general
formula (I) according to Claim 1 and R represents a
methyl or ethyl ‘'group,

via aminolysis using an amine of general formula
ReNH; in which Rg is as defined in the general
formula (I) according to Claim 1.
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in which Z represents a hydrogen atomor a nitro 15
group and R2 is as defined in the general fornmula (1)
according to Claim1l. 8. Process for preparing a
conmpound of formula (I) according to any one of

Claims 1 to 6, conprising 2®lhe step consisting in
convertlng t he car bamat e-  ester gener al r mul a

(Ba) ROmPoEngaRorsesReNFRAMEL| §£=e GHERA L1 R AT
RS ar emdiﬁfiﬁech4 Métrey panaie) -2 fooatly ) | ¥ -nitrophenyl
accordin a% aiml and R represents a 25 nethyl or

et hyl €1 am nol ysi s using an am ne of genera
fornula RBNHZ in which R6 is as defined in the

g%efa'c rrﬁa%rum 2d; dt) s.g%t}gf%%& eHed YeRekal &%‘rn%l)a (Ia),

oun orrespon general formula (I
mhlch is 2-(methyl am no) -2-oxoethyl 4-nitrophenyl

carbonate. 5 10.. Cbnpound iﬁg ponding to the
general fornula (la), 5 0 NO (la) in
which m Rl and R5 are as fiQed e general 10
formula (I) accordi aiml dﬂd R represents a
nmet hyl or et hyl groﬁgt 1 Compound of formula (1)
according to any one of Clalns 1to6, inthe form of
base, of 15 pharnaceutical | fl8cceptabl e aci d-addition
salt, of hydrate or of solvate, for its use as a

medi cament. = 12. Pharmaceutical conpositiagn, contalnln%
at | eadn yﬁéch m, R; and Rs are as defined in the gengral

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

methyl or ethyl group.

11. Compound of formula (I) according to any one of
Claims 1 to 6, in the form of base, of
pharmaceutically acceptable acid-addition salt, of
hydrate or of solvate, for its use as a medicament.

12. Pharmaceutical composition containing at least one
compound of formula (I} according to any one of
Claims 1 to 6, in the form of base, of
pharmaceutically acceptable acid-addition salt, of
hydrate or of solvate and optionally one or more

pharmaceutically acceptable excipients.

13. Use of a compound of formula (I) according to any
one of Claims 1 to 6, 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 a pathology in
which the endogenous cannabinoids and/or any other
substrate metabolized by the enzyme FAARH are
involved.

14. Use of a compound of formula (I) according to any
one of Claims 1 to 6, in the form of base, of
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compound of formula (I) according to any one of 20

Clainms 1 to 6, in the formof base, of

pharmaceutically acceptabl e acid-addition salt, of
hydrate or of solvate and oEtigna!Iy one or nore
pharmaceutically acceptable é%0|p|ents. 25 13. Use of

G ai me PRaEBasS Hh G A e, agrd ada EL6n “Salt, of
phar maggudiriacal | yr acdepsabletari doaddihé opreplaratdfon of a
hydrate ar, of solvate, far_ihe.preparati f

nedi caf&ft “P8F e%gﬁt i HS%?“?%@QH% aﬂlgé;%'%b?%gya?unte .or
30 whi chrbind cenpagenousechbgabi rodretist gl omag8edt heéating
vl vauEoTHeREg hERl Rba Ca L AR B L EE R pathologies,
accor dasyteo afy 3ThepRlof Gea*rr%deﬂetrt?lﬁt%(‘fgthéﬁﬁﬁaﬁes'
of bas@pidkpsys- Phard@memy i calll yoprgeedt abl eardiovascular
acid-addition'salt, Ef, Eédrate or _of solv I§6réé¥étJ§3the
pr epar ALSEASES  aTERBYI LARBACTBr ﬁ?@%%ﬁ?1ﬁ%‘or

treati agmanet &y@temghrahlergid ndiseaseégp, paoasikag, viral
nausea, eat] .di.sor ol ggi nd ;nhf1 t
psychi &Eri é’apr%t%oﬁdéolgi el(sj&g%%ﬁfgé orggﬁggéﬁg'. tntlammatory
neur oddgeresasi vesteopasesis, eprubpsycomplaiitfy pulmonary
di sor deggn163h 's‘%VﬁgthkEginEle%e%ﬁSi, defedséSChmemuainary

cancers, disorders I mmune system allergic

di sease®copainenCee, viral 10 or bacterial infectious
di seases, inflamatory diseases, osteoporosis, ocular
conpl ai nts, pulnonary conplaints, gastrointestina

di seases or urinary incontinence.



