Car bamat e derivatives of al kyl -heterocycles, preparation thereof and

t herapeutic use thereof The invention relates to carbamate derivatives of
al kyl -heterocycles, to their preparation and to their therapeutic use.
There is st 20196&8526% i nd and devel op products t habCT/RDOOSY be2ENRYME
FAAH (Fatty Acid Am de Hydrol ase). The conpounds of the invention satisfy
this aim Thes®aRH0HIS vahay ahQld c nd
t oxi col ogi cah&%ropertl es _t hat ae%I %\?vv'?herﬁ%l %geeeggﬁerpng’?teg’%g&m%g t hese
properties °5n%tl?€rﬁ§&€té§pé‘<ﬁealtll’sfr@|°ft he inhibitory effect on
cytochromes PA50 and nore particularly on the isoenzyne CYP3A4. Docunent WO
2004/ 099 17 escrl be conpo wWth inhibitory activity on the enzyne
FAAH, cont alqullieng a gl ?fﬁ%ﬁlarﬁ%@dtceaq? baftat 4P g K& Tdomoweds BF tREKY1-

i nventi on cbetespendles,t ke gﬂwmlpf@pmémém) and( kb ithett dthdPapeutic
represents gghydrogen or fluorine atomor a hydroxyl, cyano,

trifluoronet hyI Cl 8-al koxy or NR8RO group; n represents an integer equal
to1l, 2 or 3 and mrepresents an integer equal to 1 or 2; A represents a

coval ent bomdeot ai greyp1¢l I e epr 8es ptional |y
substituted. w;égﬁolne or 1rm?§ gifié)@gpsgg ﬁjﬂ O?ﬁ& f&i&%l%é)g gggﬁﬁétg gér%ét}:

chosen front R | GPFYIBy FAddL | ﬁfj@ttﬁyﬁcﬁﬂdllﬁﬁde pﬁVdZPﬁ?Be . The

triazinyl, nappblypks leﬂl Gl ﬂhkrenlta@ﬂlwsl&@'ﬂsfw tHalR hahAziThdse QUMRaaldY!
qui noxal i nyI 011 and napht hyri.di n represents a hal ogen atom
or a cyano, h&ﬁ&%\l %ro P 091 | %’X‘%ﬁc&'&%&ﬁt ¢ and toxicological
Cl1_8- hal oal kybp@tffcclaal @@laItOWI,lo@iL tﬂ&eh:aﬂ- ohéé: oak kmbdh’laaﬁ’nenﬁgcl daldky] these

C2_7-cycl oalkyb=CLl8=al k kyl C1 3- 5 0-

NRBOORD, N Ehbe ﬁRSS%'%ﬁggoﬁR@g%Z I'-Jig‘% G‘%f/ BERG %F%)
SO2NRSRO or e£BegEl an aldfcshengs gP6ap; RYdr mepastacgﬂ.aumycm:%rtﬁer om
furyl, pyrrekgknz{heaybaagxazolyl, isoxazolyl, thiazolyl, isothiazolyl,

i m dazol yl, pyrazolyl, oxadiazolyl, thiadiazol yI , phenyl, pyridyl,
pyri dazi nyI pyrimdinyl, pyrazi nyI triazinyl, naphthyl, quinolinyl,

i soqui nol i nybcumhhhat@azizwh,/oqgi maEOHie@)ﬂr,lb@‘é' @ﬁ@bﬁlﬁﬁ'& mﬁ't@lnqldkﬁ)ﬂrtory
napht hyri di $¥L | dazopyf:' m di n% hg nopyri m di r]\;zl benzof yryl

benzot hi eny ti)en fni dazo ble, 6BKYBRaz 7" bERTEEIRAREI yR, BAEQUATHAS v |
benzi sot hi agatrhamatadogtrylp.i soi ndol yl, indazolyl, pyrrolopyridyl,
furopyridyl, thienopyridyl, imdazopyridyl, pyrazolopyridyl,

oxazolopyr|q¥ |soxazolopyr|dyl thlazolopyrldyl phenyloxy benzyl oxy and
pyri m di nox¥ eorcctﬂff@ug‘f@ﬂu e8) e pégyﬁbtyODelqryfmﬂmmd uted win¢ h generarl
nore gr OUpSfcRﬁmﬁmat (fpy be identical to or different fromeach other; R3
represents a hydrogen or fluorine atom a group Cl6-al kyl or a
trifluoronethyl group; R4 represents a group chosen fromfuryl, pyrrolyl,
thi enyl, isothiazolyl, oxazolyl, isoxazoly], pMsazolyl, oxadiazolyl,

thi adi azolyl, imdazolyl, triazolyl and teiraz I ; this group being
optionally substltut ed W|th one or Rmre S ueflss chosen from a hal ogen
atom a group Cl_8-alkyl, Cl 8-halo N C3 7-cycl oal kyl,

C3_7-cycl oal kyl -C1_3-al kyI ene, Clig8=|hal oHI koxy, cyano, NR8R9, NR8COR9,
NRSCO2R9, NR8S02R9, benzyl oxy, igdyl , pyrazinyl, pyridazinyl, triazinyl
or pyrimdinyl; the phenyl, ph oxy, pyridyl, pyrazinyl, pyridazinyl,
triazinyl and pyrimdinyl groups! possibly being substituted with one or
nore substituents chosen from a hal ogen @om and a cyano, nitro,

Cl_6-al kyl,, C1_6-al koxy, Cl-6- thioalkyl, 02 6- hal oal kyl , Cl1_6- hal oal koxy,
Cl_6- halot h”r%a"t_’lkjycl’f} C8_7-cycl oal kyl or CZ 7-cycl oal kyl - Cl 2- al kyl ene group;
R8, R9, RlQpe and Rfl represent, i ndependent|y of each other, a hydrogen atom
or a group 1 BERFRSTOCSr 3 RYHTIFER O BlePYL)e t RAPThear (§) hhdmpxyh, t he
case of NR8R®:na, rtrpf hoserediipm azetiine:, rvr ol idiRe o PigR] diAS,

nmor phol i ne, thionorpholine, azepine, oxazepine ‘and pi per azi ne rings, ]%'hl S
r|hng bei ngfrop-’(emelrgtssahsunteged &drtidnl athchDUFE @]rf G- ankyl eepbesgyts ahn
tecaseol{\jl@%f@ ; in the case of NRBCOZR9, a

oxazol i di none, xazﬁmniea%;r aj{(;]x(gllzg%l none ring; in the case of NR8502R9, a
sultamring 4 NRES02 i ne xi de or

t hi adi azi naneﬂ%%iﬁrg@%?angjo Anong the corrpou% gleﬁerlg(l qfegrerml a(l), a
first subgmQup-frmAUNgdsql-sub0

repr esentsm; hydr ogen or fI%orlﬁ%eﬁg{ag?ﬂ%r@ﬁg?‘%%%g%%%,&%f gn“ﬁ%}fzone
group. More particularly, R8 and Rg represent a group Cl-6- al kyI Armng

t he conpounds of general formula (1), a second subgroup of conpounds is
formed from conpounds for which R2 represents a hydrogen atom Anpong the
conpounds of general fornmula (I), a third subgroup of conpounds is forned
from conmpounds for V\:hl ch n represents an |nt eger equal to 2 and m
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R5 represents a phenyl, pyridyl, pyridazinyl, pyrimdinyl, pyrazinyl,

qui nol i nyl, phthal azi nyl or qui noxalinyl group; R6 represents a nitro,
Cl_6-al kyl, Cl1_6-al koxy, C1-hal oal kyl, 01 6-hal oal koxy or

-0- (C1_3- al kgl enap/055g6aup or a hal ogen atom nore pasdTorhaddy, @sshhori ne
or fluorine atom R7 represents a phenyl group that may be substituted with
one or mmor e graups., %t at I[;r(?y beRr dentical to or different from each

ot her. Anpbng the~co ountis™ o gene7ral formula (1), a seventh subgr oup of
compounds is r npaun 1 pepresepn gro

optional ly su%gt |nt§§ gég\i!\nhtg o%e gffg#gj; em%'rl%%plg ngg d/8 :aL grp]r%s]e'nts
a pyridyl, pyr PU&2AAGENE e | WydimUdingir.azbywazinml notrmyzlnpht haiagmtriwl 0or
gui noxal i nyI L0UPp1 i 1repr1%s§ﬁ;l§1@lm ro, C1 I

Cl1_6- hal oal kyq Cl 6- al kox I -0-);1 %jl;ﬁa?é%ie/# % g?%%& or arf‘vf'e?] ogen
atom nore paﬂt?’é‘ﬁf‘ﬁp‘ll'it‘y CHFBPP enyt PPQOF?BEtﬁyéhﬁlﬂY lrepresents a phenyl
group that ey be substrﬁﬁ:ut ednﬁn i‘h one or nore groups R6 that may be
identical to of drFfe&reft >t ront"d8atASHt o™ A%ng‘ t FERRINpORdSN of it al
formula (1), brdepghith subgfoupabiytonmpounds,islkatyed fr@xnecemﬁwd@ﬁ or

which Rl reprgsen p R§- opt bst L.t ut ed

groups R6 and/ or hélaﬁgf{?g regzeln%) 1{aolr}?a!neny Y. y&r:t dyﬁ 1%%59?ﬂ§¥?

qui nol i nyl gFBGboaI’?EYIepr€$ent3§C&0héI<M@eﬁ1at @ﬁt‘kyﬁrene pa@tveulya:rllqala;yl—
chlorine or ftugrineydémoR7 mggg ewt:@Rg Qﬁ@g@é rJI" Qs hat ﬁﬁg’s@‘iﬁRng
substituted w,th one or nore_groups e'identical to ’
di fferent frohPBach-@ier CON t%%onﬁ@eﬂﬁbﬁsoprge@er (&h- af—@rlr}hmlén(el)) O-a
ni nt h subgr ouprofipgeonpounds is formed from conmpounds for which R3
represents a trifluoromethyl, a Cl_ 6-alkyl, nore particularly an isobutyl,
or a hydr ogenRatmeproamugs tmegmm)mlm@emff:gﬁnneﬂma&ylf Orpp-ﬂr&bl@l),, t@u@ﬂtlh
subgroup of c i ds.for.whic r.epr.ese a
hydr ogen atomgg%\?r% thgségg%g}h% la%neV § flgr)hﬁflﬁz?trﬂ arlrméfi@\?é’ﬂtyﬁ
subgroup of cB¥pdeRdsLlis ﬁea@ha@lmlwn cotboaddszbdylwhi pheRg1r eppgsdatyd ,a
group chosen § Kﬁﬂaé)%ﬁﬁfi?" pyﬁa&a@tﬁwl ﬂd}travamﬁm d@f?églnypyrﬂéﬁlk%éh—tgfl

oxadi azol yl , | adi az and triazol group” optio
substi t ut ed mﬁ?hn%henlﬁt rroﬂéoguﬂﬁ-’iltlﬁéﬂtrs c%%lémlar:rwh gr aupnezcg-ialykyl

nmore particul @uiyos®l tydl, et hydindsoptapy! Ornatg!?{tthﬁ'-itd)iln 1000R6 i 31 dazo-
CON(R6) (C1_3-al kyl\e\#e- NﬁlORﬁl) CONRSR9,, E)/Henyl t he phenyl gr ougépossr bly
bei ng substi tXt ed Wt ohe tOrF SREPE T¢I SLPY dent RERIRISER ¥ r oREBZREF4G§OH Lat om
nore parti cullaerﬂil:;'lrmdﬁmqjlmh”Iebenzcbkmmlyﬂ:e mmlS@XQIZ@!U?l Q]oeﬁrziitkﬂmollmre

particularly RO re de end of eac

hydr ogen aton%gg%’r%?z% Iky?ng ¥e partr %ﬁf‘%&’f’; " met h§7P gﬁ’ﬁryl
or form toge@&ﬁ?éfolf@@ﬂﬁrtqiﬁelat@mqmubehrS:hlrmnp}a:lrdyﬂerammeszwldlgﬂﬂ and
RI/ represent fgﬂgpeﬁtgem y of eagh,9 drogen u
Cl_6-al kyl . %} epr esent sll'a gr.oup c%oégn rﬁb%xazol yﬁggg%gggﬁgﬁaye
pyrazol yl, ox RY T 19 adi BBRYI OXY ni H%IZ@Y%APXYt@lilézm’wmaddn@eyra@ul yl;

this gr og&optth@@tdnyp ssr)bsmt 'ﬁr’id)tglgd_b?ﬂdyt hbe?“ﬁ% @ruk{ggrlﬁu%gswﬁ:ueghg ghoggnfrom
a group rticul.ar nme et hy i sopropyl

tert-butyl, M@p %ﬂ%ﬁg‘% (e 3b%| ?Eﬁégmh SR PR, de\t?%r@ torEpPRN§RCDL he
phenyl group gdssibly bei ng substi tut ed with one or nore substituents
chosen froma hal ogen atom nore particularly a chlorine or fluorine atom
or a group K1 wralgesnrs oty dmadarc arf huomimxyt o8 angr&gp r eprestRi 1

i ndependentdy a@ftﬁ@ﬂl&}&ﬁéuhﬂ 'B’xdé en atomor a group 01_8-alkyl, nore
particularly a methyl or ethyI or form together with the atomthat bears

them a pi ey e o RAcLERT 38Rt £ 1AM Miwf of - gach, et her,
a hydrogen at q:rpt or roup ﬁl kyl . Anmong_t he “conpoun eneral =’
formul a (1)*°F 3 §%5ﬁ]r56 p OFOXERRYRds MEF5t ey fo b@ﬁ@b‘mhds
for whi ch Rhieepirassentls, atngrrd}suz;blq,lf]]oseﬂ:ifatﬁm;ﬂn MBaAtazdsoXazol yl
pyrazol yl, oxadi azolyl, thiadiazolyl or triazolyl; this group optronally
subst i t ut ec-hiig hgbneporberrmge spbsbntaﬂtesrt ssﬁms:etmtfédmwatgromtperrS ﬂbkw
more particylar o] I Qr tert- butyI nyI;
t he phenyl rouﬂpl)%g%g el ng 5 rﬁ g %%ie Wi tah Shie Sord it lubs‘ﬂgﬁgnts
chosen fr orfites W Gty val ronﬂamﬁecéaﬁﬂkyﬂrlfar¢3y7a03c¢11@atlk1§ele¢1 £+a|bkyhenatom
and a groum,Cl.iorial0eky MOre et i C |y Rg r

i ndependent Il& of each ot her Ce% hy'dr oﬂ%%igaton;rﬁh?ggygr oup%’g% %EI mSIe
particularly a methyl. Armng t he conpounds of general fornula (1), a
fourteenth subgroup of conmpounds is forned from conpounds for which R4
represents a 3-carbanoylisoxazol -5-y1 group. represents a

2-methyl -2H-[ 1, 2,4]triazol -3-y1 group. Anong the conpounds of general
formul a (I) a sr xt eenth subgroup of corrpounds |s for rred from corrpounds for
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Anong the conpounds of general fornmula (1), a twenty-second subgroup of
conpounds is formed from conpounds for which R4 represents a

[1, 2, 3]thiadi azol -4-y1 group. Anobng the conpounds of general fornmula (1), a
t went y- t hi r #0s 29¢04 85586 7conpounds i s foraed from conpeemder £ ©5 s nis £y R4
represents a 5-tert- butyI [1, 3, 4] thi adi azol -2-y1 group Anong t he conpounds
of general tessulde,k C@R 0 ub s is _fornmed
from conpouggs f%)r ) R%V\f&egzr a'seﬁ(?lgﬂ R§95 ??opr gy?’[ ingﬂi:]'g§%‘a|]§§@|&8) y1
gr oup 2Rve c%%ﬁ@ls ofVgéReraplkplenea-Ot), @htamﬂt,y pretrty]sut}g,r oup
of conpound¥enzyieaskged Jiis} gprrp $z {941 Whi Gh £se

5-(4-fl uoro%gg}{%%&l&&,‘%i& agi a - _ylﬂ}%goup WA%%% e conttnr;loaﬁznl

general for a ,fa’t y-8§ subé’ e @P‘Yeonﬁdﬁﬁd@hs fmrrmzcirfyrlom
conpounds fBrridaghnRa, r epiesényd ana- p4rehlignagheayblips poss:.bly being

[1, 3, 4] oxadiagQk1 ¥ dgare Among _the corrpounds 0 e%rgnera formil a (llrs a
twenty-sevent h subgroup 0 rrpounas iBOFDr AP fpotiiegenort M cl? R4
represents Ba%QEQUmFﬁ@x?Bﬁeﬁyyypno:% tlideadi a{aoel—aznkgfjl,gragupaw@@g the -
conpounds of_hgggg]g b, f@ by t went i h_.subgrou n s is
formed fro % grgu all()‘E&LRX?11 \éeesér??g%raﬁ?xéﬁ %Fﬁo?’&%ﬁ’é??ﬁlof‘%‘

[1, 2, 4] oxad %[20 Y% 9“1 Y@)uﬁr ﬁman@YfFh@aébﬁboGndsabkygenergtoﬂ’lpl;rrul a (I) a

twenty-ninth npQunds i s fornme rom corrpounds for which R4
represents % %F‘Eo%%dhgﬂyﬁe[pfe‘feﬁ‘) Gxafd?d%ﬂﬂ IeRpl g rdupeaghonghele a
conpounds o]FY%E B a?%‘?‘nﬂ¥aa($1fouh €hirallyh, subgroup of conpounds is
formed from coggounds for which R4 represents a

5- (4-chl oropﬁenylir?[lwﬁt}ﬁ] 'E}Pl?aﬂ’f%lﬂﬁ)-stlﬁﬂtg}?%% s Anelgfnt he conpounds of
general form I\% th| r MR ﬁt subgroup of conpounds is fornmed from
conpounds for |ch SFepréseffeta 3-FrethiftTar Bapesti sbka#ol ageyidgneup.
Anong t he ceipoehtding, geneseal dfmmy nil@rdHoLink ! RiHitoseeend nsubgraur Haf

d OB f h_R4 ts
i car bamyl read oo 110 EHFRLARSRS e Bbnpbinss Sardgcncnd eBFAGRally) . a

thirty-thi r%ﬂ%‘{ﬂfg’q’%ﬁﬂ dffll@:lbrm(ﬂmmpl%l f-oriedl foorbeompounds for which R4
represents a 3-di net hyl car banoyl i soxazol -5-y1l group. represents a group R5
optionally '?htfé”tei tqt6d Gfi tRs6ARs or2 ek agr oupy R@nammecxzaaé oRSNReQOESENt S
a phenyl, wrdmziolm&mﬁ@ylox@rzlguhe%kwﬂcaﬂé %;Pf 93ep},s a,hal ogen
atom rmrel\ﬂgléblﬁularly a chlorine or fluori tom re resen??%‘ﬁenyl
group that may be’ 'sulfst iTHEE Wit Gne i r‘?ﬂillee §PEGps OR6 NH&$Oﬁ§§eRl©e a

i dentical ttdigrzddiifdigreentidxriate each ldilaz RGN diRL I&PLESENt a hydrogen
atom R4 represents a 3- carbanoylisoxazol -5-y1 group; n represents an
integer equal to 2 and mrepresents an integer equal to 2; A represents an
al kyl ene gPgiE9 Aden gairewsis ofndsnefrade ferratu fz0r (M1, a o IDir tehigguedd fth
subgroup ofofCRRIHIES f f c nd f represents a
group R5 opt| onal | y suébétsl ?&@%dwkgﬁ}noﬁgm rur%%?eg(é?%%c 2N FPS= RALSRE
represents ;&rm@ﬁn Py dbilderiimp atepy o @i rlnyld,rowﬂaz(:nw—alqynnckl N¥IRs

pht hal azi nglroaip .quidwex a b@yhcgmup ,R&,r esen o, 6- al kyl ,

Cl_6- al koxy,Gh_6- hal ankyI Cl_ 6 al oal Eggyﬁﬁgrkéggf%ﬁg 8 k?/]fa%n%) l&y
or a hal ogenatom nore partlcul arly a chlorine or fluorine atom R7
represents a phenyl group that nmay be substituted wth one or nore groups
R6 that ma ti ifferen romeach_other; R2 and R3

repr esent gm%?/lglr gﬁgnca?‘gmh% ng%’%’&%ﬁ?i g ﬁ‘ib thbseh $9end lryhgroup
pyrrolyl, €A €WPOUP§§t hﬁai@tt‘ytled 6xamoby>tnpouﬂd)sazelrytvh1@wg;qlé@resents
oxadi azol yh, h/Airadeazgkyh, imdazolyl, triazolyl and tetrazolyl optionally
substituted wth R8RO in which RS and Rg represent, independently of
each other, a hydrogen atomor a group 015-al kyI n represents an integer

equal to 2Aandgrrthepbeslgah§d§noEngeﬁ%&a:QQ%E 16\ % SE S t”h%%’ al kyl ene
Si X bt oup

group. Ano h ounds _of ral fornula

of conpoungg %sﬁPg g@a B§ Fﬁgmg§n§68ﬂd§oﬁpoﬁéﬁ§r§PrfUhﬁﬁhan(Epmn¢aMMUBh
si mul t aneo@B| ynt&Ieandioal RRoanddnd dR3reprehdXt Rband{igdy ad/ar ¢y and/ or
A are as defined in the above groups. Anobng the conpouné% of "general

formul a (I% the foll ow ng compounds may be nentioned (1 UPAC nonencl ature
gener at ed BYCRHet et enBRPBBAS Waf eJeneral Eaamtianoy) IS@M&Zﬂhﬂﬁ& haR-Ryil
2-[1- (6- chbpr esbRh d Icar ba

2-nmethyl -2H-[ 1, 2, 4]tr|eéﬁﬂﬁ69§ﬁ%§?ﬁ$ﬁ goﬁfgbégch or A.represents a

qui nol i n- 2- yI)plperldln 4-yl ] et hyl carbamat e :

3-(4-chl orophenyl )i soxazol - 5-yl net hyl 2-[ 1- (6- chloro-

qui nolin-2-yl) pi peridin-4-yl]ethyl carbamate 4.

3-(4- chlorophenyl)[l 2, 4] oxadi azol - 5-yl net hyl 2-[1-(6-

chloroqulnolln yI)plperldln 4-yl ] et hyl car bamat e

6" group



5. 3-ethyl[1, 2, 4] oxadi azol -5-yl met hyl 2-[5' - (4-fl uoro-

phenyl)-3, 4,5, 6-tetrahydro-2H-[ 1, 2f | bi pyri di nyl-4-y11- ethyl carbamate 6.
5- et hyl - 3- phenyl i soxazol - 4-yl net hyl 2-[ 1- (6-chl oro-

qui nol i n- 2- Wo) picper/iodisz-e4- yl | et hyl carbamagte 7. PCT/FR2009/052179
3-isopropyl [1, 2, 4] oxadi azol - 5-yl net hyl

2-[5"-(4-fl ugrophenyl) + 5,6-tetrahydro-2H 2' 1 bi pyridinyl-4-y11-

ethylcarbané?gggéiﬂf?%%gﬁéprH-B?ngg F§}§P%€%ﬁ¥|a%:f§¥5?ﬁ¥F¥u %#é}ﬁﬁﬁ-

3, 4,5, 6-t et Pahpdhy-12He] Br21pbi pyri di nyl-4-yl | et hyl carbamate 9.

[1, 2, 3] thi adi azol -4-yl met hyl 2-[5' - (4-fl uor ophenyl) -

3,4,5,6-tetrahydro-2H-[1, 2' ] bi pyridinyl-4-yl]ethyl carbamate 10.

5-tert - but yPPPNY, Aphenicambpereids2 of) gemgpal formula (I), a fifth subgroup

2-[5' - (4-11 var ecppeanil- 3s4£8rfed of FShYelingotidsl £21] PhRyhi fi Pydrdsyhi s ef hy!

car banat e 11.8§-| (o] rggyl[1,2,4]oxad|azol-3-ylnethyl

2-[5' - (4-f1 G6F FrErSFy%P -4,5, 6-tetrahydro-2H[1, 2' ] bi pyri di nyl -4-y1] -

et hyl carbamate 12. 5-(4-fluorophenyl) [1,3,4]oxadi azol -2-yl nmethyl 2-[1-(6-

chl or oqui nolyi n-.2- pi_peridin-4-yl ]ethyl carbamate . 5-(4-chl orqgphenyl)

o nonhBsg kP iRR i o LR RaIRNS (1, ¥ Chahl Lanpeny

chl or oqui noPitnczmpoppidse disdifwrtey] Fethy conpbamdse forl4hich

5- (4-met hoxyphenylbklnds4l:0%Adi A7 0b - Z5pn! 4 v Zalda i
P P R TR e 2 I EPEuETd Pl SBers

chl oroqui nol i n-2-yl ) pi peri |n-4-yl]% te uor ophenyl )
[1, 2, 4] oxadM8Z6l 5y PeRayfnd/ p1_RE-

chl oroqui nol i R; 2r¥prekeat Edanphekbil et Ryhgarhanghe i dh&4ind1( 3dlueriopheny) )
[ 1, 2, 4] oxadi azol - 5-yl tB&L 21.1- 6- , , )
chloroquinoliﬁy59ﬁﬁ¥ﬁ'pe VPR A0y ePRYPRAABARYL e OT Fuinoxalinyl group;
5- (4- chl or oph8aytgpdefentid hi aditazgl C3-yHatiyl C2-F21kbxy, C, s-haloalkyl,
chl oroqui nol i p- 2- Lperidi n-4-yl]et hyl car bamat.e . 18

[1,2, 3]t hi adi G }l’%h%%ﬁ‘% %E-[é(éé-lc% gﬁ%}au‘?nne& i group or a halogen
yl) pi peri di n- atpN} embyec REb&Aatéarly. a3cbdpbaneybirs 6kazoling- ykoat; hyl
2-[5" - (4-fluogophepydlant henyl h - i
3,4,5,6-tetrah§dro?2FL??,glfbfbfpgdi%fﬁgﬁ)ﬁ]%ﬁigﬁ%a?%aﬁngtlgngd with
3- et hyl car bafiB§| PEoRa¥6| IBCYPHReRhyERIT 1036-kh| bigntical to or different
qui nol i n- 2-yl ¥popeeadhnodhyk] et hyl carbamate 21

4- car banoyl oxazol - 2-yl net hyl 2-[ 5" - (4-f 1 uor ophenyl) -
3,4,5,6-tetrahydro-2H-[1, 2' ] bi pyridi nyl-4-yl]ethyl carbamate 22.

3- et hyl car bamoyl tbexaznbebngds nef hydred -fodmhlaono} , a seventh subgroup
phenyl)-3, 4,5, G- dr Q- 2H 2-1hj pyridinyl.-4-y1l]-. ethyl carbamate 23.
3-carbanny|?§o§§§§Fp§Q§I%%t%?Fk%§[£¥ @-%PﬁgPBég?ng FnWEICﬁ
yl ) pi peri di Rz 4rgpFesapteapbamswy R4 orf-icardidnmyd isoxazoted- yinet byle or
2-[6' -(4-flme&ep§%em%);-1a and/or Ro; .

3,4,5, 6-tetrahydro-211- i,2flb|pyr|d|n 1-4-yl]ethyl carbamate 25.

3- net hyl car baRby| iESBEASS y| fet Y PLEYL ¢ 6- AWBIdRZinyl,  pyrimidinyl,
guinOLiP-Z-%lppkﬁgﬁhﬁﬂm-ﬁu%hb%ﬁﬁy%gﬁﬁﬂﬁgalﬁzig 1 or quinoxalinyl group;

- et hyl car ylisoxazal - 5-yl.nmet hyl 2-[5'.- (4-fl.uoro:

pheny1) - 3, 4, gl,qg-’feéﬁea%%fgfr‘go-azﬁl[q%oz1F§16§§‘H<gfﬁnyﬁ-4:9&¥9x>ét hy- et 27.
3-di net hyl car GareirbleeXbzal - Sxyl-tet{tyl ~alkylene) -O- group or a halogen
2-[6"-(4-fluorp-phe - : ahy -2H[1, 21 ?i ridinyl-4-yll-ethyl
car banat e 28%98@6a@%%%oé??gggg%%fig-gl%%?ﬁ%ﬁné f§'¥ §8¥fﬂ%r%%ﬁ%hyl)-

3, 4,5, 6-tetrakydrer2eEat 2f Rbbpynivdi wybup yWhadt hydcabbasabetipgted with

3anthy|Carbaaﬁ¥|B§P%é%@|g?éMbEEﬁhWh%EJ]méfrbéliﬁgﬁkical to or different
i phenyl-4-yl plperldln-4-y|]ethy?carbanate 30.

di met hyl car bAAByFRSBXaEBFT5- yI et hyl

[5' - (4-fluorophenyl)-3,4,5, 6-tetrahydro-2H[1, 21] bi pyri di nyl -4-y1] -
h

[

| carbampte 31 3-di met hyl car banoyl i -5-y| met hy!
1 (o~ onl BPERRI Wi FOBSHHNT et RRHA RSy Po4F bard iohth subgroup

of compounds is formed from compounds for which

t

b
3
2
e
2

R1 represents a group Rs; optionally substituted with one or

more groups R¢ and/or R;;

Ry represents a phenyl, pyridyl, pyrazinyl or quinolinyl



32. 3-net hyl car banoyl i soxazol - 5-yl net hyl
2-{1-{6-(4-fluorophenyl)pyrazin-2-yl]piperidin-4-yllethylcarbamte 33.

3- car banoyl i soxazol -5-yl met hyl (2-{1-[6-(4-fl uorophenyl)-

pyrazi n- 2- ylppepeni/dss247yl | et hyl car bamats  34. PCT/FR2009/052179
3-di net hyl car banoyl i soxazol - 5-yl net hyl
(2-{1-[6-(4-f|%8rophenyl)pyrazin-2-y|]piperidin-4-y|]ethy|carbanate 35.
3-nethy|carbaﬁDyPPéoxazol-S-ylnethyl

(2-{1-[5-(4-f Ruorepheagh}pyai hadpgel- pppi, pewirdi pad-tyilcudaimtiye ar kaniadei neg6.
3-di met hyl car Baneyl,i,$0xazqkopyl methyl =
(2-{1-{5-(4-fluorophenyl)pyrimdin-2-yl]piperidin-4-yllethylcarbamte 37.
3-net hyl car baﬁmyrﬁggﬁaggps5ay|gw group that may be substituted with
{2-[1-(4-trifbuer amﬁetnbybngﬁcqugl R; 2c A D PhR@rbai {adnid d&t yd o Rt &rerd8.
3-carbanDyI|s?xazoI-5-yI t hy

{2-[1-(4-trif 68Foﬁ8FHyPg§FFm di n- 2-yl ) pi peri di n-4-yl ] et hyl carbanate 39.
3- car banoyl i soxazol -5-yl met hyl (2-{1-[5-(4-fluorophenyl)-

pyrim din-25yl]lpi peridin-4-yl.]ethyl carbanat 4Q. :

Y0 et by o AP Be oS ek AT ST PR ggie e fornitla (1), a ninth subgroup
{2-[1- (4-trrfl gomprenkygl pyr Erirdied- Zrph) gopeoudids- Foyf Whi hizl Rarbepmtsentddl .
3- car banmoyl s =5z | - (2-{1:1:8:( 4+ 0 B .

oyr  dagi e 3oy e ect re Aol | Pl car Battar 6 2 paee s Hly an isobueyl,
3- (2- di met h§Fari REEERFEEarE&RBYT | | soxazol - 5-yl net hyl {2-

[5' -(4-fluorophenyl)-3,4,5, 6-tetrahydro-2H[1, 21] bi pyri di nyl 4-yl ] et hyl car ba

ot ahydr o- BFENS. 2OFOFBIEPAPAFL oS SFTECAYI GatBlitd: o 11445 Lefith Subgroup
3- car banoyl pfoxampbubdyl et fpkh2dESron2 cdngommtBy for which R; represents
propyl)-3,4,.5,6- rahydro-214-[1, 2nbi pyri di nyl -4-y1]- ethyl carbamate 45.
3-carbanoy|Fs%gg;gﬁ?g-égﬁ@Thyl[2-(5'-n}toly1-3,4,5,6-
tetrahydro-211-[1, 2' ] bi pyridi nyl-4-yl]ethyl carbamate 46.
?'5( fli f} Pﬁg?@@ﬁgﬁ;?%ﬂ@' kiR ) b30X3a0b 21 VIsEWMla {21), an eleventh
-3,4,5,6-t eEPgﬁ%rPB- o cempoprBasy ABditRYMEdy FremhyrenpEadtt Eorqayhich
? éc?[sba?gylt R e iup s et r byl ot 21 T B i oy i ny

-(5'-(3-trifluor 0X e -3,4,5, 6- ra ro-21-f-[1, 1 pyri di ny
vl e TS 3 BERaSIEL) S ot gt oyt and 118201yl

- - ( 3- cglroupphenyl) - _ o
g;géfbg;;§}ggg§g;g;%%ﬁ@{§g§§§$59Xi§d'@&Bg%ﬁﬁdégyy'%§££a”%%% 4% more
(2-[5' - (3-fFubrbisusstioxpphenyFyoB, 4, §réup eCr atybhyok 2 doxfel ,pthiqyiraxdiyny 1-
fl-z y (113 _ gte Ezgg%ﬁ ?H?f) )6(0%?551};1?- car bappyhi$9xazoL:5- vl gBLpYLyty 1, COORs,
y1l-3, 4,5, 6- Féwah’ybﬁ_!leaﬂw,ezlq-ml?pﬁmm nYQURRel | BRARY & ar Bagrepieens graumy |
5-[4-fluoropdskdblty fhati®mMumslpyhiitEadi #12hY Brie or more substituents
pi peri di n-4- Ineth%lcarba Io&ynethgl]lsoxazole-S-CfrbfxyIat% 52.
1- et hy| _1H§:§9§890| J:§I“y|arr$) gen atom, more particularly”a chlorine or
{3-[1-(4-trElhooiorethyphpyai grdup- 2r YFaDkpey | dhdiret-yd dprame dar barmicky ;53.
car baroyl oxgret R T (T Sovoa B g CH BT &Gty (L gyach other, a hydrogen
5-i sopropy! pEPR, Aoxadiswie 3Cyknalhyl| 1n@echparbicularly a methyl or
qui noxal i n- gtMg).P' REN | £bhfn 4- YbhBBLBY! GANRATBLE aP8m that bears them, a
5-isopropyl[1, 2, 4] oxadi azol - 3-yl net hyl
[1-(4-trifl HOPSRBERPFpYEFHY di n-2-yl) pi peri di n-4-yl ] et hyl carbamate 56.
et hyl 5-[1-R6r el RIquUEdotdderd: Y Dndeddntsopl pest Hdrif-other, a hydrogen
ylnethylcarbgnnylox nmet h I]Esoxaiﬁlﬁ-S-carboxylate 57.
3- net hyl car BaRByPF sBxE28HP5ysRBt AYI[ 4- f | uor o- 1- (4-
trifluoromethyl pyrimdin-2-yl)piperidin-4-yl]nethylcarbamate 58.

5-1i sopropyl 4 adi -3-y | [.%- (4-1ni tro-2¢

trifluor orre%‘ﬁ?ﬁ%haé%l ?%‘?%‘g‘%’?%? n%ﬁ%}’ren’[&ahg%ﬁ’gg‘%%né?é' Botwelfth subgroup
5-i sopropyl P, goupevadrazsl ferpedet hon[ ¢coproehiier for which

pht hal azi n-1 -yl ) pi peridi n-4-yl] et hyl carbamate 60.

3- nmet hyl car banoyl i soxazol - 5-yl net hyl

{2-[3-di net hyl am no- 1-(4-trifluoronethyl pyrimdin-2-yl)azetidin-3-yllethyl-
carbamate 61. 3-nethyl carbanoyli soxazol -5-yl nethyl {2-[4-ethyl-1-(4-
trifluoromethyl pyrimdin-2-yl)piperidin-4-yl]ethylcarbamate




62. 3-net hyl car banoyl i soxazol - 5-yl net hyl (2-[4-hydroxy-1-(4-
trifluoronethyl pyrimdin-2-yl)piperidin-4-yl]ethyl carbamate 63.
2,2,2-trifluoro-1-(1-nmethyl-1Hi m dazol -2-yflethyl {2-]1-

(4- chl or ophwbakazopessyéy- 3- di met hyl am nomzet i di n- 3- ylgcet findd oxer bt & 64.

3-met hyl car bamoyl i soxazol - 5-yl met hyl { 2- [ 1- (6- chl or o-

et nyl car BANGIECHAT - By PRELRy! 12T 6ot orzolVE,  isoxazolyl,
qui noxal i n-eyyayreodyisoloatadipizedryildi reidiadistdiytar bandaeclgd, triazolyl
3- et hyl car Qﬁﬁ“%ék%ﬁé% ?]-, 5-yl nmethyl {2-[4-isobutyl-1-(4-
nitro-2-trifluoromnethy 8 ényl ) pi peridin-4-yl]ethyllcarbamate 67.

5-1i .S()pr 0py| Fl_'ll_..;l.g, 4]@% az_@pt@oyﬁﬂéyhywubstitute with one or more
(1'|50qU|nOghBS@YEQéﬁgé'ghBSéthﬂgﬁhyl%E@%paﬁﬁgfélﬁyﬁ, more particularly
3- car banoyl i soxazol -S-gl met hyl (2-{1-[5-(4-fluorophenyl) -

pyrazi n- 2-y‘i“fbﬁ}5éri di n-ﬁh\y’llll'et hylfeBFBB¥ate 69. tert-butyl, COORs,
3- net hyl car banogh i soxazol kpramamimyR,,;), CONRgR; or phenyl; the phenyl

(2-f1-[5-(4-1luorophe razin-2-yl.]piperidin-4-yllethyl)carbamgte 70.
S et hycar BAREG PooRabtt R Pt oAt er s R Pugph. o mord (SR fenc
met hyl pyri ntdpae- §ieppi petiadionesr yiaar beomet epaiflicularly a chlorine or
et hyl 5-{2-] - chLor [ nol i.n-2-y j,perhtdi n:4- - .

et hyl car ban%;l/l&gig%t hyi : | ‘soxdafz]olg’e-é-}gg?bo%ifa?]gké{%'. more particularly
3- et hyl carBaB9¥Y¥soxazol - 5-yl net hyl {2-[4-net hyl - 1- (4-
trifluoroneryhpyrimhgr-Lsahy pi Peddgbiadnyl f ebhyLhear bapat-e 43hydrogen
2,2,2-trifluoro-1-(1-nmethyl - 1Hi mfl)gz | -2-y eth%/ll ,%2-£1-

(6- chl or oqufh8Pi R*2- 1 Pdﬁ%’@r i Gi-a ANy T et MATScaPBEhtRIaYHy a methyl or
3- car banoyl| esbyxazolbr5-fdrmet hybgéther with the atom that bears them, a
[1-(4-trifl pyrim di n-2-yl)azepan-4-yl]carbamte 75.

3- et hyl car%gé%g?i&g%éa}z%{igs- yl met hyl [ 1- (4- chl or o-

pht hal azi n-Rroyl2rgi Ber inkprelsent carpiemparedemsly of each other, a hydrogen
3-met hyl car pasRyLi-s9xge8LpScy L DRyl [ 1- (4-nitro-2-

trifluoronethyl phenyl Ypi peridin-4-yl]carbamate 77.

3- et hyl car banoyl i soxazol - 5-yl met hyl [ 1- (6- chl or o-
qU'noxa|'n'ﬁmﬁﬁ@phﬂﬁg|Qbﬂpéuﬁﬁbcai@a?ﬁﬁéraz8-formula {I), a thirteenth
3- et hyl car banoyl i soxazol - 5-yl net hyl ‘i[ 1-416-chl or o- ,

qui noxal i n-ﬁ%ﬁ WP ng hﬁoﬂpﬁéﬂ i -%-5P Rt hy T ¥ elr peRRpEndggfor which R,
3- et hyl car bappgtesoxazol -drodprethyken) [ fxrOd- cib orccazolyl, isoxazolyl,
pht hal azi n-J - ol j dip-3: t hyl ] car bamt 0.. . .

o Uran: o AV EBEREP Lo F 1 OF SUFEIEETT o Brapgeivt s enis group
pi peri di n- 4optjenaylycapbamatetedlwith one or more substituents chosen
1-furan-3-yis+3s h VI§2-[ 6] (- Tl op -

34,50 ot {anyaro- SIE LD 2 LBl piy o ol byl o RoTToatbariidhyy, SChYL,
3- car banoyl 1 38REIBY 1 594 neehyrbutyl, TCONRgRs, phényl; the phenyl group
12-[1- (4-trpbsuopopetpimyr sibdeatdtkh) ageth digie3- ¥b] aidpd | eapbangtent&3.
3- et hyl car b}?m)%l [ ﬁgxazol - 5-yl net k%__l , _
{2- 1- (4- t r P PPTOP oFEPRy Ppy RSt 253 ) 9% et it byl § cahbaranrs o8a.
3- net hyl car banoyins oxeazod - Sapldned hyircu)] 1€(4-abkokp; more particularly
pyrim din- '¥£1)18§|({r[0| i di n-3-yl methyl]carbamate 85.

3- net hyl car banoyl't Soxazol - 5-yl net hyl (+) [ 1- (4- chl or o-

pyri m di n- 2By |33 rRolvadire Sent nettindneratdranat eof neadle foharof abhyedrogenf an

aci d-addi ti gpomabt- 5 group C;.s-alkyl, more particularly a methyl.

Among the compounds of general formula (I), a fourteenth
subgroup of compounds is formed from compounds for which R,

represents a 3-carbamoylisoxazol-5-yl1 group.

Among the compounds of general formula (I), a fifteenth

subgroup of compounds is formed from compounds for which Ry



The conpounds of general fornula (1) may conprise one or nore asynmmetric
carbons. They may exist in the formof enantioners or diastereoisoners. The
conmpounds of general forrmula (1) may also exist in the formof cis (Z) or
trans (E) swWereoilednerg2s7These stereoi soners, enanti oreI®/ERED0S/052179

di astereoi soners, and al so m xtures thereof, including racem c m xtures,
formpart o nti gn F 1C nds & exist in the

f orm of bas%ggggsg %c%d%a ?onaggﬁgég ég ﬁ1a68|t thFP forn1part of
the invention. These salts are advantageously prepared with

phar maceut i gabhy, ackePtaRiR AfidS orbWetdeataldsonf1 0t hef  aci d%ﬁ#@é rﬁlrv?

useful, for exanple, for purifying or isolating the conpounds of
(1) al so foPHPPEPEPOPL ﬁ’é’mPﬁVBHt?l 6. EtPrmere fEamt éfefﬂp@fmfiﬁefpﬁv@htllc@n t he

foll owi ng defirdpionsntp V3- (4 -chQordphediyilghit, 2aaqio&aaaazéﬁk§~yplglﬂ§1§ rom
1 to 8 a carbon chain p055|bly containing fromt to z carbon atons, for
exanple C1_3 is a carbon chain that may contain from1l to 3 carbon atons;
al kyl, a Iihmangoﬁﬂh&aQOMpdundatmﬁhigmhe&ibhﬁbﬁmugaouun f ok exampltesersch

Cl_6- al kyl pr. secggﬁ n ai

carbon ato gﬁgﬁgggﬁpgﬁflcu &ﬁdd fﬁfgé& ﬁ@?g 59 ggﬁn%%sgg}oplﬁlé% ?@I
i sobutyl, tEFPTrBEERLS PeRtyk-6 1ﬁ§%9henyl)1apxy29ﬁe5 a1l oreap-or branched,
saturated dival ent al kyl group, for exanple a Cl_3-al kyl ene group
represents a |inear. or branched dival ent carbon chain of 1 to 3 carbon
atons, nor eAPaPei ddt%r FYBOHBERY Pénede R ¥ eher™elAet )l ot AR Ei@hyeenth

R e e B i
atons, nore p%FEF%uI @ Esgﬁigrgp?ﬁoxégéFEBEng?EC§§PBBentyI, cycl ohexyl

or cycloheptyl alkoxy, a group -0-al kyl contai ning a | i near or branched,

saturated a ti h o] y RO con i\near
or branchedMTIBH ur%&%dgaﬁPgﬁg?%cq%ﬁ Pen%rgl hé?r&?ﬁé I&h %k§ﬁ1%%€§h§q%:
whi ch one oFuRgFeuRy @foRaVRE MRS hey of demed r ppacednpornds Falrogari ch ofg

hal oal koxy, raprakkaxy grQuﬂetﬂymbBCBh@HﬁlQEoﬁQE%thd%99590ﬁ ons have been
repl aced with a hal ogen atom hal ot hi oal kyl i odl kyl group in which
one or nore hydrogen atons have been replaced with a hal ogen atom hal ogen
atom a fl umnbﬁg, teh€ hlcripagnd bberrig@@fapn filddine The, canpewrds ieftH he
i nvention repared _accor var s methods, i |ystrated by_t he
schenes tha? 8FP§ O%hfomg§%q q%eﬁ% gﬁ@ﬂecf?p88ﬁgﬁs&§r|¥ Hifng
an ani ne oregEﬁeeatSfarﬁuhaoptbpyl i(h, ahtthxAdiRZp1R21yin gndup.are as
defined in the general forrmula (I) defined above, with a carbonate of
general formula (I11) in which Z represents a hydrogen atomor a nitro
group, and FBCBEd tRE HeREIHYE | pedIenethé daverdla f 6Fhul a CWendefifiast

above in tBepRLeasNeE HondRRSR slu.&hf@ﬁmécﬂl EHSM' aBhpeunAY%l F NG hich R,
N—dlneth Ianlnogﬁrldlne or diisaopropyleth g amne in a solvent such as
a

toluene r F§PEEHF Foﬁoéfﬁﬁﬁ@yla%HapYEﬁﬁ@ﬂa Y& BEPWRen room tenperature
and t he reflux t enper at ure of the sol vent. Schene 1 One variant for

obtaining t unds_ of f or mu onsi sts in
reacting anﬂﬁﬁﬁﬁngg Jene 5% iﬁn%ﬁ?ﬁﬁ%f-é%%%é??nzg?ab% %Wgﬁqﬂ1ﬁﬂﬁﬁﬂﬂ or
4- n|trophenyubghbupobdrmamwoundafm£rﬁ@xmw@efnbmacbmgeusdshfa& which Ry
triethylam pg.pL.diLsoproepyLe n such as
dlchloronetha%e gr t%t?agﬁd?o§2¥g%g&gszgitg g%ég "bet ween 0C and room
tenperature, to give the carbanate derlvatlve of general formula (IV), in

which A RianBRg r@h@ndccsm@@@@ Qﬁf geﬁérlam therganer at) f os milanth)- dgfigned
above, and Z gagresents hydr oge 3n10r a_nitro group. The carbamate

derivative Bf°gERBPaPtt SHNHEG Bt af FRB FOTPREAIE o PET M SthitRe a
conpound of rgpﬂesahtfsoarrﬂl-ae(:t}buvya ihe, atthoadobzab-aleodhgkoop . gener al
formula HOCHR3R4 (111a), as defined above, in the presence of a base such
as triethylam ne, pyridine, N, AL di net hyl am nopyri di ne or

di i sopr opyl anbpgathee campoansiel wentgenetm lasf eohakae (dF , dachiventset-fanesthat a
tenperature 0 &@ﬁg ture aod,the I a

sol vent . sﬁ%%??ﬁ?e%ge? e |a%ld% vq\'nsfh a érclic:uf£ Hémﬁﬁgﬂ%pggt%lvg{ #}Eel?
C3_7-cycl oaFRPFEBENES - yéﬁ@EFRQYléﬂ gﬂRyﬁéhézobr3mY1h9§0§Poup R7 as

defined in the general formula (1) defined above. Schene 2 Thus, the
first step consists in reacting an am ne of general formula (ha), in whi ch
A, R2, mand n are as defined in the general fornmula (1) defined above, and
PG represents a protecting group such as a Boc (tert-butyl oxycarbonyl), a
CBz (benzyl oxycarbonyl), a benzyl or a benzhydryl, with a derivative of
general formula (V), in which R5 is as defined above, Ul represents a

hal ogen atomor an O-triflate group and U2 represents a chlorine, brom ne




According to schene 3, route B, the conpounds of general formula (1), in
which Rl represents a group R5 substituted especially with a group RG of
the type Cl6-al kyl, C3_7- cycloal kyl or C3_7-cycloal kyl -C1_3-al kyl ene, or
with a groupCRZoas/deteaed in the generalgafornula () rpeefirredahtoss 1y

al so be prepared according to a coupling reaction, catalysed with a
transition r a erf rred; on th conpo

gener al for%ﬁ a (I%% é%ﬁﬁ§¥ﬁ§#)$£R§egg%ga fp ﬂ f&) o] an(‘fent rlefnfajft(%1
defined in eHbggener af K@mmﬂw@dﬂ)13w&btme¢epremenpmpauoﬁbofqnawanhnmm or
i odi ne at Onk@?r@séﬁtgl ate- %OEPuongpHQhQQ EhQ%BQQHEEQBI' 8- ?% g
desired to introduce the group RG o sc eme route B) aCcordin

the reaction conditions used for convertlng t he conpound of formul a (Ia)
into a corrpnmadgofthfeorcmnh;_a;dﬂas (seegsehen® af)ormtﬂ% intes Wﬁdlt@:‘é?xt@f s&@&@{ al
formul a (Iaéﬁss defln above | flrs% obt P b§ reacti.ng _an %b
general for gr?FB) s GEES Heri YarPoEnge 6§ﬁér 19hrRul a
(Vb) in mhlchpﬁsﬁehﬁsaadsU24ach1asoghénpéu[abeye lurdéiatbe-cendi tirenp .
descri bed above in scheme 2 when the conpound of formula (ha) reacts with
t he conpound of fornula (V) to give the conpound of formula (IVa). One
vari ant forA@@@a|ﬁhﬁgcpméoundérﬁﬁdganegaéffg@m@ﬂal (For mal &vEng)y -(Esotmrndh 3,

route B var 'sﬁﬂél'oﬁ?n%'fs%rdpl&urrﬁ%.(:t 'éﬂgfofrﬁb@ FLogt c8hB8enddn 3 RhQn R,
general formula which A R5 mand n are _as defined in the

general forfEP&S ??tﬁeﬁlﬁeé4aE6§E°X§HheE§i $§lad. 4bPradé2anbve; Y SHOHP -
carbonate of general formula (III) as deflned above, under t he condltlons
descri bed a ove f%é'the react' f t he e of %enfL fornmul a %F

the carbonat€“of §eferamH |3%3er% PRl t ePmediPEtd -

formul a (1 ay¥pbgrovhi cff Aoﬂ@buﬂ@% ﬂ§3fdﬁme®1ﬁndmncampoasddeﬁbmemMJthtﬁm

| f d, U
%?ﬂg[ﬁy|cgﬁg§%geF%§B§§§o 4y?18§ﬁ§§%égfg?%goge rad %ﬁylcaY%aﬁaP
hydr ochl oride mp. (C):187-189, LC- M5: MWH = 283 11-1

NVR( DMSO) 6(Rﬁ5?1€318 +tH@ (é?ﬁnfc;dﬁds 8,90 Eﬂbrgil)f,orﬁmﬁ% (m( y 1HL; t@e%%}'( %1&1-11)

3.60 111 45
(m %bgroup gf compounds 1slgormed from gg%pounds for whlch Ry

raI

represents a 3-(3-fluorophenyl) [1,2,4}o0oxadiazol-5-y1 group.

Among the compounds of general formula (I), a thirtieth
subgroup of compounds is formed from compounds for which R,

represents a 5- (4-chlorophenyl} [1,2,4]thiadiazol-3-yl group.

Among the compounds of general formula {(I), a thirty-first
subgroup of compounds is formed from compounds for which Ry

represents a 3-methylcarbamoylisoxazol-5-y1l group.

Among the compounds of general formula (I}, a thirty-second
subgroup of compounds is formed from compounds for which R,

represents a 4-carbamoyloxazol-2-yl group.
Among the compounds of general formula (I), a thirty-third
subgroup of compounds is formed from compounds for which Ry

represents a 3-dimethylcarbamoylisoxazol-5-y1 group.

Among the compounds of general formula (I), a thirty-fourth

subgroup of compounds is formed from compounds for which R;




1.70 2290 (m (m 111) 2H); 2.80 (s, 3H); 2.50 (m 1H); 2.05

3- net hyl car banoyl i soxazol - 5-yl net hyl [ 2- (4- net hyl -

pi peridin-4-yflethyl]carbamate mp. (C: 188-190, LC-MS: M+rH = 361 11.1 NWR
(DVBO) 6 (ppo)208070s6bevad s, 1H); 8.50 gbroad s, 11-ple:/F1‘az4ﬁ)9(/q:rmd7§,
111); 6.80 (s, 1H); 5.20 (s, 211); 3.00 (m 6H); 2.75 (d, 3H); 1.60-1.40
(m 6H; O.

pi peri di n-4- y?f[rer%ﬁy%f’cargarmt hwf;%%fr\%anﬁu so%%jz?gck[%‘tglc{rgwol% yIss fif mere

NVR( DVMBO) 6¢ppups Bes Andbvoakh;s, 1H); 8.50 (broad s, 1H); 7.40 (m 111); 6.80
(s, 1H; 5'ZORésregt%éeﬁtgoeﬁnﬁhenyl, pyridyl, pyrazinyl or gquinolinyl
group; R represents a halogen atom, more particularly a
chlorine or fluorine atom;
R; represents a phenyl group that may be substituted with
one or more groups Re that may be identical to or different
from each other.
R; and R; represent a hydrogen atom; R; repregsents a 3-
carbamoylisoxazol-5-yl group; n represents an integer equal to
2 and m represents an integer equal to 2;

A represents an alkylene group.

Among the compounds of general formula (I}, a thirty-fifth
subgroup of compounds is formed from compounds for which R;
represents a group Rs optiocnally substituted with one or more
groups R and/or Rq;
Rs represents a pyridyl, pyridazinyl, pyrimidinyl,
pyrazinyl, quinolinyl, phthalazinyl or quinoxalinyl group;
Rs represents a nitro, C;g-alkyl, C;¢-alkoxy, Ci-g-haloalkyl,
Cis-halocalkoxy or -0-(C;.3-alkylene)-0- group or a halogen
atom, more particularly a chlorine or fludrine atom;
Ry represents a phenyl group that may be substituted with
ocne or more groups Rg that may be identical to or different
from each other;
R, and R; represent a hydrogen atom;
Ry represents a group cheosen from furyl, pyrrelyl, thienyl,
isothiazolyl, oxazolyl, isoxazolyl, pyrazolyl, oxadiazolyl,
thiadiazolyl, imidazolyl, triazolyl and tetrazolyl optionally
substituted with CONRgRy in which Ry and Ry represent,
independently of each other, a hydrogen atom or a group C; e-
alkyl;
n represents an integer equal to 2 and m represents an integer

equal to 2; A represents an alkylene group.

Amcng the compounds of general formula (I), a thirty-sixth
subgroup of compounds is formed by the compounds of general

formula (I) in which, sgimultaneously, R; and/or R, and/or R;




611); 2.75 (d,3H); 1.70 (m 1H); 1.50 (m 6H); 1.30 (m 2H); 0.90 (d, 6H)
3- net hyl car banoyl i soxazol - 5-yl net hyl [ 2- (4- et hyl -

pi peri di n-4-yl)ethyl]carbamate hydrochloride mp. (OQ: 222-224, LC Ms: M-H
= 339 1-11 WVRO{DMBDI5Bstppm : 8.70 (broad s, 211); 7p9/FR2003)¥)0528780 (s,
1H); 5.20 (s, 2H); 2.95 (m 6H; 2.75 (d, 3H); 1.55 (q, 2H); 1.45 (t, 211);
1.35 (m 4 :

3- et hyl car n‘gyfl séx%rzlgl(_%g- §/1I r?entdI{ﬁ pi pe"’F‘Il1 Y Aylarecar %lnef_% Hé tK}I?H =

283 above groups.

Among the compounds of general formula (I), the following
compounds may be mentioned (IUPAC nomenclature generated by

the AutoNom scoftware) :

1. 3-carbamoylisoxazol-5-ylmethyl 2-[1-{6-chloroguinolin-2-
yl)lpiperidin-4-yl]ethylcarbamate

2. 2-methyl-2H-[1,2,4]triazol-3-ylmethyl 2-[1-(6-chloro-
quinolin-2-yl)piperidin-4-yl]ethylcarbamate

3. 3-(4~-chlorophenyl) isoxazol-5-ylmethyl 2-[1-(6-chloro-
quinolin-2-yl)piperidin-4-yllethylcarbamate

4. 3-(4-chlorophenyl) [1,2,4]oxadiazol-5-ylmethyl 2-[1-
chloroquinolin-2-yl)piperidin-4-yllethylcarbamate

5. 3-ethyl[1,2,4]oxadiazol-5-ylmethyl 2-[5'-(4-fluoro-
phenyl)-3,4,5,6-tetrahydro-2H-[1,2' ]bipyridinyl-4-y1] -
ethylcarbamate

6. 5-methyl-3-phenylisoxazol-4-ylmethyl 2-[1-(6-chloro-
quinolin-2-yl)piperidin-4-yl]lethylcarbamate

7. 3-isopropyl[l,2,4]loxadiazol-5-ylmethyl 2-[5'-(4-fluocro-
phenyl)-3,4,5,6-tetrahydro-2H-[1,2' ] bipyridinyl-4-y1] -
ethylcarbamate

8. l-methyl-1H-pyrazol-3-ylmethyl 2-[5'-{4-fluorophenyl) -

3,4,5,6-tetrahydro-2H-[1, 2’ lbipyridinyl-4-yl]ethylcarbamate

g. [1,2,3]1thiadiazol-4-ylmethyl 2-[5'-{4-fluorophenyl) -
3,4,5,6-tetrahydro-2H-[1,2’ ]bipyridinyl-4-vyl]lethylcarbamate

10. 5-tert-butyll[l,3,4]lthiadiazol-2-ylmethyl 2-[5'- (4-fluoro-
phenyl)-3,4,5,6-tetrahydro-2H-[1,2* ]bipyridinyl-4-v1] -
ethylcarbamate

11. G5-isopropyl[l,2,4loxadiazol-3-ylmethyl 2-[5'-{4-flucro-
phenyl}-3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-4-v1] -
ethylcarbamate

12. b5-(4-fluocrophenyl) [1,3,4]oxadiazol-2-ylmethyl 2-[1-(6-
chloroquineolin-2-yl)piperidin-4-yllethylcarbamate

13. 5-(4-chlorophenyl) [1,3,4]oxadiazol-2-ylmethyl 2-[1-(6-
chloroguinelin-2-yl)piperidin-4-yl]ethylcarbamate



11-1 NVR(DVSO) S(ppm): 8.80 (bs, 1H); 8.70 (m111); 7.75(m 1H); 6.80 (s,
1H); 5.25 (s, 1H); 3.65 (m 1H);3.25 (m211); 3.00 (m 2H); 2.80 (d, 311);
1.95 (m 2H); 1.70(m 2H).
5-i sopropyl Wb, 2p4pgradrazol - 3-yl net hyl pi pari di n- 4- y| restyerEr dmhet 21 1€ VS
M-H = 282
14. 5-(4-methoxyphenyl) [1,3,4]oxadiazol-2-ylmethyl 2-[1-(6-
chloroquinolin-2-yl)piperidin-4-yllethylcarbamate

15. 3-(4-fluorophenyl) [1,2,4]oxadiazol-5-ylmethyl 2-[1-(6-
chlorogquinolin-2-yl)piperidin-4-yl]lethylcarbamate

1l6. 3-(3-fluorophenyl) [1,2,4]oxadiazol-5-ylmethyl 2-[1-(6-
chloroquinolin-2-yl)piperidin-4-yl]ethylcarbamate

17. 5-(4-chlorophenyl) {1,2,4]thiadiazol-3-ylmethyl 2-[1-(6-
chloroquinolin-2-yl)piperidin-4-yl]lethylcarbamate

18. [1,2,3]thiadiazol-4-ylmethyl 2-[1-(6-chloroquinolin-2-
vl)piperidin-4-yl]lethylcarbamate

19. 3-carbamoylisoxazol-5-ylmethyl 2-[5'-(4-fluorophenyl)-
3,4,5,6-tetrahydro-2H-[1,2']lbipyridinyl-4-yllethylcarbamate

20. 3-methylcarbamoylisoxazol-5-ylmethyl 2-[1-(6-chloro-
quinolin-2-yl)piperidin-4-yl]ethylcarbamate

21. 4-carbamoyloxazol-2-ylmethyl 2-[5"-{4-fluorophenyl) -
3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-4-vyl]lethylcarbamate

22. 3-methylcarbamoylisoxazol-5-ylmethyl 2-[6'-(4-fluoro-
phenyl)-3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-4-yl]-
ethylcarbamate

23. 3-carbamoylisoxazol-5-ylmethyl 2-[1l-(é-fluoroquinolin-2-
yl)piperidin-4-yl]lethylcarbamate

24. 3-carbamoylisoxazol-5-ylmethyl 2-[67-(4-fluorophenyl)-
3,4,5,6-tetrahydro-2H-[1,2']1bipyridinyl-4-yl]ethylcarbamate

25, 3-methylcarbamoylisoxazol-5-ylmethyl 2-[1-{6-fluoro-
guinolin-2-yl)piperidin-4-yl]ethylcarbamate

26. 3-methylcarbamoylisoxazol-5-ylmethyl 2-[5"-{4-fluoro-
phenyl)-3,4,5,6-tetrahydro-2H- (1,2 ]bipyridinyl-4-vy1] -
ethylcarbamate

27. 3-dimethylcarbamoylisoxazol-5-ylmethyl 2-[6’-(4-fluoro-
phenyl)-3,4,5,6-tetrahydro-2H-[1,2"]bipyridinyl-4-v1] -
ethylcarbamate

28. 3-carbamoylisoxazol-5-ylmethyl 2-[5’-(3-flucrophenyl)-
3,4,5,6-tetrahydro-2H-[1, 2’ ]bipyridinyl-4-yl]ethylcarbamate

29. 3-methylcarbamoylisoxazol-5-ylmethyl 2-[1-{4'-fluocro-
biphenyl-4-yl)piperidin-4-yl]ethylcarbamate



114 NVR(DMBO) 5(ppm):7.25 (bt, 1H): 4.90 (s, 2H); 2.80 (m 211); 2.70 (m
211); 2.30(m 2H); 1.40 (m 2H): 1.30 (m 111); 1.10 (d, 611); 0.85 (m 2H).
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30. 3-dimethylcarbamoyliscoxazol-5-ylmethyl 2-[5’-(4-fluoro-
phenyl) -3,4,5,6-tetrahydro-2H- [1,2' ] bipyridinyl-4-yl] -
ethylcarbamate

31. 3-dimethylcarbamoylisoxazol-5-ylmethyl 2-[1-(6-chloro-
guinolin-2-yl)piperidin-4-vl]ethylcarbamate

32. 3-methylcarbamoylisoxazol-5-ylmethyl 2-{1-[6-(4-fluoro-
phenyl)pyrazin-2-yl]lpiperidin-4-yl}ethylcarbamate

33. 3-carbamoylisoxazol-5-ylmethyl (2-{1-[6é-(4-fluorophenyl) -
pyrazin-2-yl]lpiperidin-4-yl]ethylcarbamate

34, 3-dimethylcarbamoylisoxazol-5-ylmethyl (2-{1-[6-(4-fluoro-
phenyl)pyrazin-2-yllpiperidin-4-yl]ethylcarbamate

35. 3-methylcarbamoylisoxazol-5-ylmethyl (2-{1-[5-(4-fluoro-
phenyl)pyrimidin-2-yl]lpiperidin-4-yl]lethylcarbamate

36. 3-dimethylcarbamoylisoxazol-5-ylmethyl (2-{1-[5-(4-fluoro-
phenyl)pyrimidin-2-yllpiperidin-4-yl]ethylcarbamate

37. 3-methylcarbamoylisoxazol-5-ylmethyl {2-[1-{4-trifluoro-
methylpyrimidin-2-yl)piperidin-4-yl]ethylcarbamate

38. 3-carbamoylisoxazol-5-ylmethyl {2-[1-(4-trifluoromethyl-
pyrimidin-2-yl)piperidin-4-yl]lethylcarbamate

39. 3-carbamoylisoxazol-5-ylmethyl (2-{1-[5-(4-fluorophenyl)-
pyrimidin-2-yl]lpiperidin-4-yl]lethylcarbamate

40. 3-dimethylcarbamoylisoxazol-5-ylmethyl {2-[1-(4-trifluoro-
methylpyrimidin-2-yl)piperidin-4-yl]lethylcarbamate

41. 3-carbamoylisoxazol-5-ylmethyl (2-{1-[6- (4-fluorophenyl}-
pyridazin-3-ylipiperidin-4-yllethylcarbamate

42. 3-(2-dimethylaminocethylcarbamoyl)isoxazol-5-ylmethyl {2-
[5' - (4-fluorophenyl) -3,4,5,6-tetrahydro-2H- [1,2' ]bipyridinyl-
4-yllethylcarbamate

43. 3-carbamoylisoxazol-5-ylmethyl [2-(5'-isobutyl-3,4,5,6-
tetrahydro-2H-[1,2"]bipyridinyl-4-yl]ethylcarbamate

44. 3-carbamoylisoxazol-5-ylmethyl {2-[5"-(2,2-dimethyl-
propyl)-3,4,5,6-tetrahydro-2H-[1,2' ]bipyridinyl-4-y1] -
ethylcarbamate

45. 3-carbamoylisoxazol-5-ylmethyl [2-(5"-m-tolyl-3,4,5,6-
tetrahydro-2H- [1,2’ ]bipyridinyl-4-yl]ethylcarbamnate

46. 3-(4-methylpiperazine-1-carbonyl)isoxazol-5-ylmethyl {2-




2,2,2-trifluoro-1-(1-nethyl-1H i m dazol -2-yl)ethyl [2-(3-
di met hyl am noazeti di n- 3-yl ) et hyl ] carbamat e hydrochl oride 111 NVR (DVSO) 6
(ppm: 12.50 (broad s, 1H); 10.00 (broad s, 1H); 9.20 (broad s, 1H);
8.30(t, 1H)wo72800(85526F; 7.30 (s, 1H);16.80 (m 111) pct/FR2002M952142.90
(m 211); 3.90 (s, 3H); 3.40 (m 211);2.70 (s, 6H);2.15 (m 2H)
3- et hyl car paney4 + sbnazophsnyl et Jw) 5, 6-tetrahydro-2H- [1, 2’ ]bipyridinyl-
[ 2- ( 3- di met byyahevbazeairbamaBayl ) et hyl ] carbamat e hydrochloride mp. (O):
210-212C 11-1 NWR (DVBO) 5 (ppm: 12.50 (broad s, 1H); 9.80 (broad s, 1H);
9.20 (broadss, AHrarBad®y]itd@atkd-sHimeth§@ (bread- 83 -di) £l rhdthodH) ;
5.20 (s, 2HdphedydD-tmu, BHp: tdedh{dro2bhi; [3, 40] by 2Hlingd1 80-¢35] -3H); 2.55
(s, 611); 2edRy(tarBddidteet hyl
5- (4-fl uoropi peridin-4-yl net hyl car banoyl oxynet hyl ) -
48. 3-carbamoylisoxazol-5-ylmethyl {2-[5’-{3-chlorophenyl) -
3,4,5,6-tetrahydro-2H-[1,2’ ]bipyridinyl-4-yl]ethylcarbamate

49. 3-carbamoylisoxazol-5-ylmethyl {2-[5’-(3-fluoro-5-methoxy-
phenyl) -3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-4-v1] -
ethylcarbamate

50. 3-carbamoylisoxazol-5-ylmethyl [2-(5’'-benzo[l.3]dioxol-5-
y1l-3,4,5,6-tetrahydro-2H-[1,2’ ]bipyridinyl-4-yllethylcarbamate

51. ethyl 5-[4-fluoro-1-(4-trifluoromethylpyrimidin-2-y1l)-
piperidin-4-ylmethylcarbamoyloxymethyl] isoxazole-3-carboxylate

52. 1-methyl-1H-pyrazol-3-ylmethyl {3-[1-(4-trifluoromethyl-
pyrimidin-2-yl)piperidin-4-yl]propylcarbamate

53. 5-{2-[1-(6-chloroquinclin-2-yl)piperidin-4-yl]lethyl-
carbamoyloxymethyl }isoxazole-3-carboxylic acid

54. b5-isopropyl[l,2,4]oxadiazol-3-ylmethyl [1-(6-chlcoro-
guinoxalin-2-yl)piperidin-4-yl]lmethylcarbamate

55. 5-isopropyll[l,2,4]loxadiazol-3-ylmethyl [1-(4-trifluoro-
methylpyrimidin-2-yl)piperidin-4-yllmethylcarbamate

56. ethyl 5-[1-(6-chloroquinclin-2-yl)-4-fluoropiperidin-4-
ylmethylcarbamoyloxymethyllisoxazole-3-carboxylate

57. 3-methylcarbamoylisoxazol-5-ylmethyl [4-flucro-1-(4-
trifluoromethylpyrimidin-2-yl)piperidin-4-yllmethylcarbamate

58. G-isopropyll[l,2,4]oxadiazol-3-ylmethyl [1-{4-nitro-2-
triflucromethylphenyl)piperidin-4-yl]lmethylcarbamate

59. 5-isopropyl[1l,2,4]loxadiazol-3-ylmethyl [1- (4-chloro-~
phthalazin-1-yl)piperidin-4-yllmethylcarbamate

60. 3-methylcarbamoylisoxazol-5-ylmethyl {2-[3-dimethylamino-
1-{4-trifluoromethylpyrimidin-2-yl)azetidin-3-yllethyl-
carbamate

61. 3-methylcarbamoylisoxazol-5-ylmethyl {2-[4-ethyl-1-(4-
trifluoromethylpyrimidin-2-yl)piperidin-4-yllethylcarbamate

62. 3-methylcarbamoylisoxazol-5-ylmethyl {2-{4-hydroxy-1-(4-
trifluoromethylpyrimidin-2-yl)piperidin-4-yllethylcarbamate




| soxazol e- 3-carboxyl ate trifluoroacetate

1- met hyl - 1H pyr azol - 3-yl net hyl ( 3- pi peri di n-4-yl propyl)- carbamate LC M5
MrH = 281 11-1 NVR(DMSO 5(ppm: 9.10(bs, 1H);8.85(bs,1H); 7.65 (s, 1H);7.15
(bs, 1H); 6WQ0es101bBE524790 (s, 2H); 3.8Q4(s, 3H); 3. 20dr/AR2 0y 5317Mm
2H); 6H). 3.00 (m2H); 2.80 (m 2H); 1.80 (m 2H);

3-car banoyl i soxazol - 5-yl net hyl azepan-4-yl carbamate. Another subject of the
present inveatianzrelakresltorbhe-(ntesordi atesimiddasimd a,10ldhwel {1 -
[1-(4-trifl la@norr%hybmmmﬂimﬁ-;ylb)wdlaiet@waamébzeﬂmmlarplrueethyl}

4- (2- am noethybpmitckd-trifluoronet hyl pyrimdin-2-yl)- piperidin-4-ol 1H NWR
(CDC13) 5 (ppm: 8.40 (d, 111); 6.60 (d, 1H); 4.50 (m 211); 3.50-3.20 (m
2H); 3.20 (Br.211) me: 190t 2aBfhdf DBsbsazEH) 5 - 1@ iy 2HR- [3-56~1b1Qom
411). gquinoxalin-2-yl)-4-ethylpiperidin-4- ethylcarbamate
2-[5"-(3-fluorophenyl)-3,4,5,6-tetrahydro-2H[ 1, 51] bi pyridinyl -4-yllethyl am

ne 2-[1-(46sfl uq%@m&r&wégmwa%nﬁ yihethyl amine [bC MBcHts= 299
quinoxalin-2-yl)-4-isobutylpiperidin-4- yl]ethylcarbamate

66. 3-methylcarbamoylisoxazol-5-ylmethyl {2-[4-iscbutyl-1-(4-
nitro-2-triflucromethylphenyl)piperidin-4-yl]lethyl}carbamate

67. 5-isopropyl[l,2,4]loxadiazol-3-ylmethyl (1-isogquinolin-1-
vipiperidin-4-ylmethyl) carbamate

68. 3-carbamoylisoxazol-5-ylmethyl (2-{1-[5-(4-fluorophenyl) -
pyrazin-2-yllpiperidin-4-yl}ethyl)carbamate

69. 3-methylcarbamoylisoxazol-5-ylmethyl (2-{1-[5-(4~fluoro-
phenyl)pyrazin-2-yl]lpiperidin-4-yl}ethyl)carbamate

70. 3-methylcarbamoylisoxazol-5-ylmethyl [1-(4-trifluoro-
methylpyrimidin-2-yl)piperidin-4-yl]carbamate

71. ethyl 5-{2-[1-(6-chleroquinolin-2-yl)piperidin-4-vy1]-
ethylcarbamoyloxymethyl }isoxazole-3-carboxylate

72. 3-methylcarbamoylisoxazol-5-ylmethyl {2-[4-methyl-1-(4-
trifluoromethylpyrimidin-2-yl)piperidin-4-yl]ethyl }carbamate

73. 2,2,2-trifluoro-1-(1-methyl-1H-imidazol-2-yl)ethyl {2-[1-
{6-chloroquinolin-2-yl}piperidin-4-yl]ethyl}carbamate

74 . 3-carbamoylisoxazol-5-ylmethyl (1) [1-(4-triflucromethyl-
pyrimidin-2-yl)azepan-4-yl]carbamate

75. 3-methylcarbamoylisoxazol-5-ylmethyl [1-{4-chloro-
phthalazin-1-yl)piperidin-4-yl]carbamate

76. 3-methylcarbamoylisoxazol-5-ylmethyl [1- (4-nitro-2-
trifluoromethylphenyl)piperidin-4-yl]carbamate

77. 3-methylcarbamoylisoxazol-5-ylmethyl [1- (6-chloro-
guinoxalin-2-yl)piperidin-4-y1]carbamate

78. 3-methylcarbamoylisoxazol-5-ylmethyl {2-[1-(6-chloro-
quinoxalin-2-yl)-4-methylpiperidin-4-yllethyl}carbamate

79. 3-methylcarbamoylisoxazol-5-ylmethyl {(+) [1- (4-chloro-
phthalazin-1-yl)pyrrolidin-3-ylmethyl] carbamate



2H); 7.00 (d, 2H); 3.75 (m 2H); 2.85 (m 2H); 2.75 (m 2H); 1.70 (m 2H)
1.50 (m 1H); 1.35 (m 2H); 1.25 (m 211)

2- (5" -isobutyl-3i45,6-tetrahydro-2H[1, 2'] bi pyridinyl-4- yl)ethylam ne

LG MB: M+H w028810/088Rs¢(CDCL3) 5 (ppm: 18.00 (m 1H) ;pct/3&2(ome /D174 65
(d, 1H; 4.25 (m 2H); 2.80 (m 4H); 2.35 (d, 211); 1.80 (m 311); 1.60 (m
111); 1.45 g 2HEurdn39-{M 34dddhy D090y 1 d{26Ml) (6-chloroquinolin-2-y1) -
2-11-[ 6- (4-phperopheny! ypyeigaz 6a§b¥h£@éperldln 4- yl }ethyl am ne

2-[5 -(2,2-di met hyl propyl)-3,4,5, 6-tetrahydro-211[ 1, 2'] bi pyri di nyl - 4- yI]eth
ylam ne 2-§1:(4- thﬁdﬂég{@mytlhﬁMﬂﬂg}lcﬁdt@l yl) pepgei di(@-41%blopsldhyli jam ne
2- (1-[6-(4- i!m0509he@yfaﬂyaﬁéLﬁH21ylbpyﬁeﬁyghai 1¥hL?iP¥£ﬁ N€arbamate
2-{1-[5-(4-fluorophenyl)pyri m din-2-yl]piperidin-4- yl}ethylam ne
2-[1-(4-trigbuosopathyhByl i BhdhAo2-%1 %@Ehg}un § xil-(z;ettwﬁ%%m'egh MtH
= 247 NMR ( §id§n(@pg¥ ageé d( +31 etﬁ §8 add; 4-30 (m 21 ):
3.90 (m 2 % n1 211) 1 30 (bs, 211).

Anot her subwctso&e&ﬂ 1@5%3{% wge%gem te %@«%m ae [hntgr. q'f%%% of
forml a (ha&eter?ﬁ%rl e85 byt yf 90§t £§£é i ne-

car boxyl at e utyl 4-(2- anlnoet uty perl |ne | - carboxyl ate

tert-butyl &z(2- aymngativd )d; i | c xylat e Angther
subj ect of lsémmféﬁnﬁ *1‘)’3{?&83&% ?ﬁeﬁ{fu&égﬁ aﬁf’ggﬂs égﬁ GRS
(1'V) below ™" nitrophen

{2-[5" - (4-ffyorophs (g; i Eﬂ% b|p rlqhny% %Hﬁ §§hyl}
fggfgﬂgéfo é¥€ @igggg? %rl n i ]et%9ﬁ% é? nltrophenyl

[2- (5" -bronp-3, 4,5, 6- tetrahydro 2H[1 2nbi py r|d|n I-4 yfl et hyl ] carbamate
4-ni t r opheny® %Qe[EO(m @flb&ﬁ@r@ﬁe@ﬁy&py@Fhﬂdﬁ@thqu salt.

pi peri di n-4- yI]ethyIIcarbanate 4-ni trophenyl

(2-11-[6-(4-fluoro hqu pyrazi n-2-yl]- piperidin-4-yl}ethyl)carbamate
4- ni t r ophen¥ P (%OwgoT% %4Q¥I%%?%ﬁ%%n9?§THA? B ey Prpiprise one or more
pi peri di n- dayihet byl ¢ casbiosmt & THePiddPpeil in the form of enantiomers

[2- (5" -bronp-3.4 5 6 tetrah dr o- 2' 1bi pyri 1) Icar nate
The ot her CORpBIARSSBTCHERETS? 1 %ﬁ%{&?%ﬁ et SR TR v
and al so t helethexiseagentise afercovfirerts alfly avaideald e(EJr sﬂtmruﬂmﬂmelm t he

I'terature,T ks By he prepared ac&?aru%?c?m%?? nﬂ%yﬁle ar%i@é[n parcgk? 'b%%t .

therein or af are known to tHose sk

car bonat e o@lg@n@FéPu¥®$nﬁh§r?©f})lﬁﬁyuﬁéngrépgﬁﬁécameétdrﬁg tﬁoamypﬁgthod
described iprthe=!iteLat Y6g, for exanple by reacting an al cohol of general
formula HOCHR3R4 (I1l11a), in which R3 and R4 are as defined in the general
formula (1) as defined above, with phenyl or 4-nitrophenyl chl orofornate,
in the presEncecafipaulBseoSUudimata (I) may exist in the form of bases or

of acid-addition salts. Such addition salts form part of the

invention.

These salts are advantageously prepared with pharmaceutically
acceptable acids, but the salts of other acids that are
useful, for example, for purifying or isolating the compounds

of formula (I) also form part of the invention.

In the context of the invention, the following definitions

apply:

- Ce-z in which t and z may take values from 1 to 8, a
carbon chain possibly containing from t to z carbon atoms,
for example C;; is a carbon chain that may contain from 1 to

3 carbon atoms;




triethylam ne, N nethyl norpholine or diisopropylethylamne, in a solvent
such as dichl oronet hane or tetrahydrofuran, at a tenperature between 0C and
roomtenperature. The exanples that followillustrate the preparation of a
nunber of cBfpdandgosb26he i nvention. Thase exanpl es @@ MR20097 @579 and
serve nerely to illustrate the invention. The m croanal yses and the IR NW
and/or LG Ms (i chro aphy ¢ t R ) ectra
confirmthe stru%gh és angqbﬁng§?| |§§Bo%g%h%agg§%5§ﬁ§%'o gghé% 3tHod
A UPLC/ TOF - feradeesmpBeni @ - CH2OANENL/ THRAOTID rwm&ent‘sl 8 tbirmead mm:
100% B - T2. Spi-andBefl ncaggcﬁlA ERELE Ar 2D # 0. Q% EEA o oW, AGR. %
0.035% TFA flow rate; 1.0 nL/mn_-_T= 40C - Injection 2 pL Acquit’ BEH 018
(50x2. 1 nm 1P?rbﬁfu&6|‘f&bfn .3 20§l . NEtINOE BPTAPYE: ZQ SOR¥FARY nt PHFWHN -
CH3COONH4 5 nmvEABNETD, 1e8%-ButyI5. pehoyI7om nexgzw% B- T7.1 to T10 mi n:

100% A t A: 3% ACN fl -
10 e MR Laitatiet BEh S, A P Hia kit T

mp. (O repregsenps the msbttphg polfnt-ahkybegneesr&g s:re;srea‘léhﬁ:mmrﬂarr&ag:t ven
i n parenthese a I h e first

col um of theéfagféhﬁggéi@g%%%%hkT%%' %%ggﬁgﬁﬂferna |g§aF ﬁﬁﬁgﬁnofwﬁhré and
Appl i ed Cheni @P??)Pﬁé‘ﬁi&‘ﬁ’él@%‘lﬂ’eﬁl\Aﬁ‘sthﬁ@iletroeﬁb}w‘éenhe s onpolunbistiivnl ¢tee or
exanpl es bel opir-o ggﬁge 1 (Cbnpound 9) [1,2,3]Thiadiazol -4-yl net hyl

2- (5" -(4-fluorophen

t et r ahydr o- 2FF(1C¥C¥BFﬁ§Y}dI 1cﬂc§+TeFﬁ§P@af%ﬁﬁ%Ee for example a Cjq-

1. 1. 2-(5' - BroapeBod] by b- gmmpm@bﬁsaﬁt[slazcbl@u@w tdiByd-Kased ) ftRghRt 3

11. 00g( 46. 43 Pnol»onaS dlbrogo grldlne 6. 00 %36.33 nmol ) of

pi peri di n- 4- yF8t hanoF R4 6. % 5 (48m?§enn89f dFUg6tadsi Gm SXFISRFCPY L 8
mL of DMSO areyplabetdyln apcaopectmie. cFhdohexylr eri sythehehegled at 160C
for 20 hours. Theikseaetiongsigd ure isAl lawed£94800! 110, oo hemmenatyr e
and then taken up In ate wat er aqueous phase’i

separ at ed outSéﬁﬂrQR?ﬁaé{éﬁh@Eﬂ@echﬁ%hfethyI acetate, and the conblned

organi ¢ phases atgivashed, Wi h Halyy ated .agyaousssedi Hahgh! or idg,sol utjon
and dri ed over sod%§g1sulfate and he filtrate is concentrated under

reduced pressﬁ?%nc OsﬁtBFaE?ﬁdﬁ%%Pﬁ?ElFhﬁgabﬁta|ned in the formof an
oil, which is uskdlbaikhe, naﬂta$k§!ﬂ) gh-bhputinf whibar cpur il @aticomydrdeder an
inert at nosph 0 g

2-(5' - br omo3, %E%m% ¥§ F %?or ?ﬁnbeébeFBy?lﬁ?%Qieﬂ §F$%i hanol , prepar ed
in step 1.1:, 3. 5319a£26x25 annﬂDkQMW'43tb@ouuphhmyhbomewmx:murejhyﬁﬁﬁgqm
(37.87 nmmol) t u r 8 ) of
tetrabutylann%%?ﬁ%1ﬁ§g%1ﬂégﬁ Pgﬁgégﬁgrghé%r% ?%%%gﬁﬁce Ihto 20 nL of
water. 0.142 g (0263thieprikyt . Pa( @&@)@LJ@J{ haroueldes. wme:kreamlgn OXtEUr e

is ref |uxed Eﬁﬁr@ﬁeﬂ%ﬂf@msﬂi‘@v@‘ Béé’ﬁeréﬁlé&éav‘@gtltloaCHQio%gnrQQH?n
t enperature, e salts are separa{ed out by filtration on lite, the

filtrate is then'FaRBRCUBTPR- efhyl et e, atﬁ@lgﬁﬁéﬁusﬁﬂﬁ%ﬁﬁ%@eséﬁaﬁﬁted
out and extratd@inéwi ce wth ethyl acetate, and the conbi ned organi c phases
are washed with saturated aqueous sodi um chl oride solution and dried over
sodium sul fate. After evaporating off the solvent, the residue obtained is
purified byTkear opurogndghyfonhsi liromergalon atay ilvg pirébane80AB0omidingr ¢ oof
et hyl acet an o] t u t in the
ethyl ace ﬁ%gag%%%%&é 211 % €-g-85 BLOCHE! s BhEmL BUER QP! BLREGW!
1.3.2-{2-[5" -(4- Fluorophenyl) 3,4,5, 6-tetrahydro-2H

[ 1, 2nbi pyridhay] - 4- 71 et bt hsi r@@:h@nel Br el sk & rs UdidranOfar? QA ng
(6.66 mml ) ropheny

3,4,5, 6- tet?gh?EP%rilli- %frﬁ“uﬁ oy di r?;ﬂ R R haRol , Ryr dhARY Pnageeps
1.2., 2.096dgf(ﬂe@9:mnntheobembmphengéﬂh@B@hlue amﬁfﬁmﬂi7a@o@% 32wﬂﬂ@|h of
pht hal i m de, 4 rahydr.of ur an d,to aho i s _adde

dr opw se un efb%%a?%ergg gttn [ >ierfg(:a)mlz;m glo ﬁ)g#\?o%n “ 3’ (Zi 5@%?5‘9

di i sopr opy| hedeefierarddoxy lcat @ ('lﬁ,)tAD) graud, nmnadfRit ahdahych:xﬁ wrsanie fuilmede in

Tai ntal ni ndekdegtaaper akutguoh (B9 RAGH-AN JIRAAIM ALt iRen :2feA0d B o
Stirring is confinued hour, and then ‘at”™ r oom tenper af tr € for 12
hours. The MiSE ur#i¢l éﬁhcéﬁﬂﬁéﬁé&aHHEQh r@Hﬁééﬁnﬁnes§UNéd1aﬁ§hVﬁém#@9ldue
i's taken uppyhidhedl OF ot aneENe cwgt 8hindhenagusousehaset issepraRRed
out and then extracted twice with dichl oromethane. The organi c phases are
conbi ned and washed successively w th aqueous hydrochloric acid solution
(IN), and then with saturated aqueous sodi um hydrogen carbonate sol ution
and saturated aqueous sodi um chl oride solution. The organic phase is dried
over sodiumsulfate and the filtrate is concentrated under reduced
pressure. The residue thus obtained is purified by chromatography on silica



portionwise 3.7 g (18.37 mml) of 4-nitrophenyl chloroformate. Stirring is
continued at OC for 1 hour and then at roomtenperature for 2 hours. Water
is added to the reaction nedium the aqueous phase is separated out and
extracted severalofosesewi th di chl or onet bane, and t he pcayiFR2ed 9O 719
phases are washed with saturated aqueous sodium chloride solution and dried

over sodluntsulfa e, the iltrate.s con%entrateg und r educed
o dlC oYroet apﬁ %ﬁ pq¥a etween ﬁ
pressure. prodact "are Us obt ai fied t orm of- an anor phous

beige-colouteupenatdxemhn@hthe neéhuxntempeneuurete@ Whe hootvénkt her
purification. LCGMS: MH = 465 114 NVR (DVMSO) 5 (ppm): 8.40 (s, 111); 8.30
(d, 2H); 8.10 (bt, 1H); 7.80 (m 111); 7.70 (m 21-1); 7.45 (d, 211); 7.25
(m 211); 6.90 (d, 111); 4.35 (m 211); 3.20 (m 211); 2.80 (m 2H); 1.80
(m 211); 1.65 (m 111); 1.50 (m 211ychdwd01(m 2H).
1.6.[1,2,3]Thiadiazol-4-y|nethyl2-[5'?(ETTTU6rophenyl)-
3,4,5,6-tetrahydro-2H (1, 2' ] bk tdi nyl_- I]ethylcarbanate A sol ution of
0.50 g (0.50 Mol ) of 4-nitroph 2- -

fluorophenyl) 3, 4 _R/n6-t et rahydr Ryridinyl-4-yi]-
ethylcarbanate re H” step 1.5. 0. 128 (0.99 mml ) of
N, N- di i sopropyl et myl 0.030 ¢ (015% nol ) of N, Ndi{liret hyl am nopyri di ne

and 0.079 g (0.5 nnol?lof [ 1,2, 3]thi adi azol - 4- ylﬁétha I (Acta

Phar maceuti ca Sudtli ca.(1973), 10(4) 285-96) in 5 nL £-di chl oroet hane
is heated in a reactor Yube at 80C for 12 hours. Q e hﬁ allowed to
The residue is taken up | duc hane and

cool to room tenperatur
aqueous 1N sodi um ?B?@ild sol ution, the aqueous phase |s separated out
and extracted twice with dic oronethane the gQiAed or gani ¢ phases are
washed successively with aquepus SOdIU hyd de solution and then with
sat ur at ed aqueous sodi um chl onie QH; dh.dr ed over sodium sul fate.
After evaporating off the sol venby; ﬁe5|8ue obtained is purified by
chromat ography on silica gel, elutingzwith a 99/1/0.1 m xture of

di chl or onet hane, nethanol and 28% aquedM anmmonia. WO
2010/05526730PCT/RR2009/052179 0.23 g of pure product is thus obtained in
the formof a white powder. (O :139-141C LC- V5. MWH = 442 114
NNR(DNBC»B(%B%)VQr{%%% Aoy ?PQR%?¥H% thEBGQmEHPndﬁ 7f(%EP%ﬁ$1'fqﬂmﬁﬂﬁbé&)t,
1H); 7.25 (Kscﬂéﬁteﬁlgoc@ﬂ51bhﬂ)§, 151 &d@:t’ﬁhﬂg daB3S4hinadot, géhpiral. :Ec,(rﬁﬁul%ﬂ‘i)

2.85 (broad fy)2H), 1. 79(aroad dp 2l 1- 590 HRhedor 400 294110000, 20

chloroformate, in the presence of a base such as triethylamine

or diisopropylethylamine, in a solvent such as dichloromethane
or tetrahydrofuran, at a temperature between 0°C and room
temperature, to give the carbamate derivative of general
formula (IV), in which A, R:, R;, m and n are as defined in the
general formula (I) defined above, and Z represents a hydrogen
atom or a nitro group. The carbamate derivative of general
formula (IV} thus obtained ig then converted into a compound
of general formula (I), wvia the action of an alcohol of
general formula HOCHR:;R, (IITa), as defined above, in the
presence of a base such as triethylamine, pyridine, N,6N-
dimethylaminopyridine or diisopropylethylamine, in a solvent
such as toluene or dichloroethane, at a temperature between

room temperature and the reflux temperature of the solvent.

A second method (scheme 2} allows production of compounds of

general formula (I), in which R; represents a dgroup Rs



Exanpl e 2 (Conpound 5)

3-Ethyl [1, 2, 4] oxadi azol - 5-yl net hyl 2- (5" - (4-f | uor ophenyl) -
3,4,5,6-tetrahydro-2H[1, 2" ] bi pyridinyl-4-yllethyl carbamate The process is
performed amoordingote2the procedure desami bed i n Exarmui® FRAstef0E2 679 .
Starting with 0.23 g (0.5 rrrml) of 4-nitrophenyl

2-[5"-(4-fl uorophenyl tetra dro 21-1171, 2n di nyl I hylca
r bamat e, descirél Eeg b bExg%F ?s{”eg 1859¥°4g. %‘2 p! '(‘[%5 eycl'l)syﬂ

N, N- di i sopr prl-exf'hilbahkylb 0D, %&@c(haaﬂ&yrh@ )3- eilkmlhhd; net hyd i anopyanizdi ne
and 0. 067 gg( 0,50 o 4%([@9!1( z and after
chr onmat ograp%y %ndés’r?&:l%% Ig%Btﬁé %tr%%\%g%m% % % mi%%%?ée}g% -

di chl or omet hane, net hanol and 28% aqu€&fi&™&maoni a, 0. 138 g of pure product
is obtained in the formof a white powder. mp (O :110-112C LC Ms: MtH = 454
114 NVR( DVBO) 8( pprk 1H) ; (dd, 2H); 7.65 (broad

(d,
t,1H); 7.30 (t,2H); M"@&PF%EIR,STUG '€£_R52~H)\”><ﬁ5 (broad d,2H); 3.1

(lla) (IVa) ; :ilﬁ;:rotectnon

)

Suzuki z
or Stille . 9
or Negishi Ui— 5""“N )J\ (IIIa) Uy—Rs A /U\

) — \/.:>< R4 N N o

H
R,

(1a) (IVb)

Thus, the first step consists in reacting an amine of general
formula (IIa}, in which A, R;, m and n are as defined in the
general formula (I) defined above, and PG represents a
protecting group such as a Boc (tert-butyloxycarbonyl), a CBz
(benzyloxycarbonyl}), a benzyl oxr a benzhydryl, with a
derivative of general formula (V), in which Rs is as defined
above, U; represents a halcgen atom or an O-triflate group and
U, represents a chlerine, bromine or iodine atom or an O-
triflate group, using aromatic or heterocaromatic nucleophilic
substitution or Buchwald N-arylation or N-heterocarylation
reactions, for example by means of a palladium or copper
catalyst, to obtain the intermediate of general formula {IVa),
in which A, Rz, Rs, m, n, U; and PG are as defined above. The
compound (IVa) thus obtained is used, in a first stage, in a
deprotection reaction, for example in the presence of
trifluorcacetic acid or of a solution of hydrogen chloride
(5N) in isopropanol or. dioxane, followed by a condensation
reaction with a carbonate of general formula (III) as defined
above, under the conditions described for scheme 1 above, to
give the carbamate derivative of general formula (IVb), in
which A, Ry, R, m, N, U, and Z are as defined above. The
compound of general formula {IVb) thus obtained is then

converted into a carbamate derivative of general formula (Ia),



(m2H); 2.85 (broad t, 2H); 2.75 (q, 2H); 3H); 1.75(broad d, 1.15(m 2H).
2H); 1.60(m 1H); 1.45 (m 2H); 1.25 (t, Exanple 3 (Conpound 26)

3- Met hyl car banoyl i soxazol -5-yl nmet hyl 2-(5'-(4-fl uorophenyl) -

3,4,5, 6-tetwahygdro/2Es5EE72' t hi pyridi nyl-4syl] et hyl car bR 20 foscess i S
performed according to the procedure described in Exanple 1 (step 1.6.).
Starting with_0.20 g +43 | ). _of 4-nityophenyl

2-[5" -(4-fl ﬁg?op%eenyil%?’ﬁ?ﬂ, ?01% fl"é]t r (§/c’gl?c(’)I Zﬁ[t}i éeﬁ‘?ﬂ:ﬁ/r if(ﬂlwl-ah- §PFgBﬁ§f‘l car
bamat e, des¢iifbad.i psEXafpned] abstvep 1Lrb.Hhe Qpi@Penrd OoBS5anbeky efich as

N, N-di i soprepyLet,byLhanhpe, Q,026 4 (0 i, : [ hylL.an nopyrt di ne
and 0.074 g ,,(0.27 m"mlé o‘% 3- nertg?fw ﬁ?’bggn@%%?ﬁ’%yfgﬁfiﬁéh%ﬁ W%d
after chron8idgPRBRYYORTSYILABANGe! , 1B 1B i NtPIWEIE a DR/ B Holughe ofor

di chl or onet hasr1o#BEhRAAk , aRE 280 AGLEIUSr AMBONGen O:dof GnRfe RIHA-TRHUCT
is obtained jn th lformof a \Ahltg?%%\’per. m p. (C%: 191-193C, LCG-MS: M+H =
482 111 NI\/Rt%‘BI\/B‘?)? @ (bphyeraturg & SOLppENtg ABe (51nak 15ter gpngifts

g.l- ! )1H) 7. gSiﬁdﬂerﬁérﬂlinij7g450ﬁbID§@ i’ee;dtHilc‘pn 7188%131882&@5;&6.858&1(&185%' kon 16.72
s, ;5. : : roa 3. s m ;.1
(b oad @, 2Rpeed g6 ipatiagiint) Siph Fuig tiedijds Ednghe opreral
(Conpound 199rButar damdyl| ilsowdrsih Ry|Ret B, R:, Rs, m, n and U, are as
2-[5" - (4-f1 4or opbgNYldw3,; 4u.d 1 ] it ' ] it i i

ot ranyaro- Sh L3 bV BV o Bvid. o) SFFy PERFARR: 5" AP bt ori o0 25,
(0.54 mml ) tef 1BLHPEREBhERGI IPORB' R Rr K-

f1uor Opge_nyl) e3tﬂ§5,561&8br %lah@lw?agg&lsal%hmi?x ' Gi,gxéﬂeyclahgltm%/k%fih@am e,
prepared in_step 1.5. g 0 i i sopropyl et hyl am ne,

D 053 o (0, 35kfhol $751ORLRGL mae byt o nORYET R FE L ARAEBR0B4SG1 (0. 69 ol of
3- car banoyl + soxazotebd hgetdanatedat imrmiofolbtil2edigbé prbet habendlss hedted i n
a sealed tu oC f Sp. 1 ixture is allowed.to cool to room
t enper at ur efgﬁT%%Y%_r ggi %%Fé?%g?gf} m%ﬁl?ﬁkﬂé‘g?‘%ﬁ%?oﬁeﬁ%‘éf‘gh"?s filtered
through a stnear ¥ignel rgadtiben ofi Néeat sihbr bughl y fwirt rexsiere andingt en
The solid igiihen dd vacyum at 5abo aq:éqr ni 30 2 f
pure product ig thugy%gtdgq%?g'i n thgifo?% o%ﬂea whi t povx%%%%d% p%%(%)a?e
202- 204C, LeeKbVakbEe= 468

Scheme 3
PG
N Al 1. . 2 R Ri—U,
; NH, 2. deprotection HN A /”\ /k (Va)
R, - - H o} R, » (I
(1ib) Route A R; b) Route A
Route A variant A:)-CHRSR‘ (Ina)
2. deprotection Route B Suzuki
z U;—Rs—u, .'
PG O or Stille
\N&A J‘L Route B v) or Negishi
S
N 0
n H

U;

R5\ m o R3
(Ive) "ﬁ(k NJ\ 0)\R
n . 4
R, H

U—~R
: S\NQ'“( A Route B variant ta)
NH,

{l1b)

A third method (scheme 3) consists in reacting, in a first
stage, an amine of general formula {IIbk} in which A, Ry, m and
n are as defined in the general formula (I} defined above, and

PG is as defined above, with a carbonate of general formula




11-1 NVR(DMSO) 8(ppm: 8.45(s,1H);8.15 (broad s, 1H); 7.85 (m 21-1); 7
(dd, 21-i); 7.45 (broad t,1H); 7.30 (t, 211); 6.90 (d, 1H); 6.8 (s,l_ll),
5.20 (s,2H);4.40 (broad d, 2H); 3.10 (m 21-1); 2.85 (broad t, 211);

1. 80( broad WP220}0/085606M 1H); 1.40 (m 22H); 1.15(m BMA)FR2009/052179

(ITI}) as defined above, under the conditions degcribed above
for the reaction of the amine of general formula (II) with the
carbonate of general formula (III}, followed by a deprotection
reaction, for example in the presence of a golution of
hydrogen chloride (5N) in isopropanol or dioxane, to obtain
the intermediate of general formula (Ia), in which A, Ra, Ra,

R:, m and n are as defined in the general formula (I).

One variant for obtaining the intermediates of general formula
(Ib) ({(scheme 3, route A variant) congists in reacting an amine
of general formula (Ila), ag defined above, with phenyl or 4-
nitrophenyl chloroformate, under the conditions described
above when the compound of formula (II) reacts with the
compound of formula (IV) {scheme 1, variant), to give the
carbamate derivative of general formula (IVc), in which 2, R,
m and n are as defined in the general formula (I) defined
above, and PG and Z are as defined above. The carbamate
derivative of general formula (IVc) thus obtained is then
converted into a compound of general formula (Ia), wvia the
action of an alcohol of general formula HOCHR:R, (IIIa}, under
the conditions described abeove when the compound of formula
(IV} reacts with the compound of formula (IIIa) (scheme 1,

variant) .

The compound of general formula (I} is then obtained by
reaction of the compound of general formula (Ib) with a
derivative of general formula {Va), in which R; and U; are as
defined in the general formula (I), using aromatic or
heteroaromatic nucleophilic substitution reaction conditions,
for example by means of a base such as triethylamine,
diisopropylethylamine, pyridine or N,N-dimethylaminopyridine
in a solvent such as dichloromethane, dichloroethane,
acetonitrile, N,N-dimethylformamide, dioxane or
tetrahydrofuran, at a temperature between 0°C and the reflux
temperature of the solvent. This conversion may also be
performed using the Buchwald N-arylation or N-hetercarylation
conditions, for example by means of a palladium or copper
catalyst.




Exanpl e 5 (Conpound 21) 4- Carbanoyl oxazol - 2-yl net hyl
2-[5"-(4-fluorophenyl)-3, 4,5, 6-

tetrahydro-2H[ 1, 21] bi pyri di nyl-4-yl]ethyl carbamate 5. 1. Methyl

2- acet oxynatthyd WA 264 car boxyl at e To 2 sol uti on of PAT2FR204d9205an0b) of
met hyl 2-brononet hyl oxazol e- 4-car boxyl ate (US 2005/ 215 577) in 42 nL of
acetonitrile is added at roomtenperature 0.453 g (4.62 mmol) of potassium
acetate and stirring is then continued at roomtenperature for 12 hours.
After concéft3dify uhdersdEmnced. prl’-@é'@reB t e espmpeunds t gengaperal

di chl or ometihangiand (At ein The AOULROUS &nt S ée Al Or OUL 18R weéld
extracted tw ce vmth di thgromet hane e or ani c p ases are_conbi ne and
washed wi t FSREUHEY ¥3tBou’d HfEn @ﬁl o‘?fd h&| $¥PEn. CTwe2okYani cCphase

is dried owclgmmm sit f@at o ard daieafli1d;C ataal K8 g c eyt matteldau@dem educed
pressure. t he expect ed duct are thus .obtained, in the formof an
B ¥t oh 3% TR b e el e 1as REFLRE: FrRler ofaverdEe

4- Car barmylh%(azr@lpazegd metchaddng20ond ¢3521 imw| Yeagft 2806 a:qmed;ysedrmmnhaaare

added to a wound-dott oped, f | GO U gla?@l&n&d% Olpé@%éna@é SetoyL 2-

acet oxynet hyl oxazol e- 4- car joxyl ate, prepared I n st the reaction
medi umi s t%?céﬁdr Pédgéﬂerébnff?léfhbbje‘* atigle figr %Choﬂrf sR2 Affser R, Rs, m,

concent r at llﬂg SIngled ﬁBeQHéerpEi%%lﬁb@, iheHe éi&@rélbt?éﬂﬁglés Pyr khied, by
chromat ography on silica el ut] ngr&wl th a 90/.10/0.1 m xt ure

of
di chl or onet 5 SHth hoF I Hrii BBos SHTRLES  2hmBREA™e0 afé’@ Frofe p"‘cﬁéfb?'bﬁuct
is thus obtgaa'cngd i U th@lfﬁ@l’ﬁhOftl& who ¢ et podeh. whikh (3 134&<hied to

534Carb 8{@62 Imath)QZ = (flgllluoro hen gb a .
3456tetr ahydr o-2 elgfﬂlﬁpfrlﬁlnyl YT et yllé?%n% GHRTPHBEEER i s
performed ddrorxkant ien t hengiotensr esdéséprb@@m@ampltém cctryndigo t h
0.25 g (O. |

ohenyl 2- | 5%43(1:‘4?“@ I%oﬁ)aphér?{ytt]g %3 ca?méaoqndetorfahffd_frm&la (I) (see scheme 2).
[1,2" ] bi pyridinyl-4-ylJethyl carbamate, described in Exanple 1 (step 1.5.),
0.139 g (1108 nmlermfdiNd¥ lg@ﬁx@@)"ﬁiﬂﬁﬂ@m ey D38 1 {Ll 2bsPB! ) 5 of
N, N- di net hy, amno ri,di ne, and 084 ¢ é.59 mrcggp) of

4- car banoyl d)?" 2 F?é(nSfeacEF@%a‘? PSR Igneraly fegpudacd IRy as
product is ctﬁﬂzmenbdabamé heithr ; efera wstditve p@ﬂ\dgéneﬂhp foEMu12066308C n

1 SANBMMH%%@? RO HRARED L P Her 18 i8ayg Maad Whd Sondieidp8)

2H) ; 4. 30 dasceided, aReye 3nlecbﬁme22-l)wh@n 75he brapgebund 24) fotmdba( WEdad d,
2H); 1.55 ; @ o)
3- Car bamyﬁggﬂgﬁl%?%%%@womfdl (6-c T@%gnﬁo% %é%@ «J:'&Qp&&nd
pi peri di n- £ 11 i anat e
6. 1. 2-[1-(6-Chl oroqui nol i n-2-yl)piperidin-4-yllethyl nethanesulfonate To a
sol ution of 4.00 13..7
oL (o OB qaaaEn 0, PRERbBE e Hha. R imHat et 60RF 598 175713, 55
g (27.51 nmmdla)} ofsdYavheadild sopsopy| Bt hykaahne aptsGs84 dn( GEFtimy,) 0 a

N, N-di met h apyr.i di i ichl or.onet , ol ed tq about 0C
|s added dﬁo%we&gﬁdepa%én%%%?%ft%og ﬁe?efogméloﬁut |I§%qdf 2 198? 2%’. 63
mmol ) of nﬁshyIRzehlﬂoraLr@té hn &&enlawnf ddf@hEdr ametthamegeSeirali fgrmileont I hued
at 0C for t4ur:hey spand then %% {HB tc?é@ﬁ{% Wil 0T ARG Qogérbé#}é@% &B

added to the reacti on medium_fhe aqueo ase |s 'separate
extract ed S&FETAL thakstha t HId ) cAorbreiitthebaiity (b etri fakres

phases are dsasliehead t Ab&at Urfalre d: REUeRIES tS O/ UBF Chriner i 4181 50! 'ebE' e, dri ed
over sodiu sulfat e(dtljgnd the filtrate |s co entr at ed nder uced

pressure. T sy diEE S R |9r?IieHif‘ mHHL aan ot WP ch
is used i ngtlhe Mévet isttepmetit hoat ofugéherapufofm@mi OIIna] 61.1’12 which A, R,
2-[4-(2-Azi oe hyl ) pi er| |-yl q|n |n ui n.of

(13.55 nmol %{ F% glr 8&:& ]ﬁ‘& fi%@ ed ?pl gé?l ene I#% rﬁ%}fa ?I)g

met hanesul faé?ﬁ}at‘lb lsrésad@ﬁlnﬁdsﬁbpve 1. and 1.76 ¢ (27. 11 mmol ) of sodium
azide in 30 nL of B;Nrdinethylfornmam de is refluxed for 4 hours, under an
inert atnosphere. The m xture is_allowed to cool to roomterrperature and
then concefIPHEF ufittes eFBduled thtesBur&SNFhel et | Tlak@$ upoi nthe

di chl or onetibargnaad MiLlof tHhemauequd)phasew.s separated out and extracted
twice with dichloronethane, and the conbi ned organi c phases are washed with
sat urated aqueous sodium chloride solution and dried over sodium sul fate.
After evaporating off the solvent, 3.8 g of product are obtained in the
formof an oil, which is used in the next step w thout further
purification. 6.3. 2-[1-(6-Chloroquinolin-2-yl)piperidin-4-yl]ethylamne To
a solution of 3.50 g (11.08 mml) of 2-[4-(2-azidoethyl)-




The process is perforned according to the nethod described in Exanple 1
(step 1.5.). Starting with 5.00 g (17.25 mmol) of 2-

[ 1- (6-chl oroqui nol i n-2-yl ) pi peridin-4-yl]ethylamne, prepared in step

6. 3., 3. 825 ¢ 18098/ oww§of 4-ni trophenyl 2ghl or of or mat @c14 746 0@ o(/F%2 L 1ol )
of N N-di i sopropyl et hyl am neand0. 105g( 0. 86 mol ) of di met hyl am nopyri di ne,
and after trltur tlnlg%ygoma mxiure Of(ﬁfllSO ropyl_ether and hexane, 7.8 g
of pure produét are FAERATRY 1 heC¥or ot o %%‘F}i‘?élpOV\BEFrOFn‘-ﬁln(‘éﬂfl‘
80-84C 6.5. 3- Canebelmpyd:aslda(raat)é -lygtoetihytida [ 1- (6- chl oroqui nol i n- 2-

yl ) pi peridin thyl.car, e ro [ erformed according to the
procedure desgﬁr?é 3 :&ﬁ E)%aagaq%t9 I'geglrgtl ﬁﬁﬁ\?\n t%gg. 50 g (1.10 mmol ) of 4-

ni trophenyl 2- I[111‘-*]1(1% PR o qui [re) - B-yP) ;ﬁbperlﬂl n-8-0a] @t hylHar sadet €m,

obtained in stgp.654 28 ( | ) 19f. di },sopgopy. yi am
0.067 g (O. 551r72[)l)5 35 gﬁhtﬂ?ﬁet%yﬁ%amo)&yrl d:élnglsan Bi)o i%t(h f? ﬁﬁ)’

3- car banoyl i s3x&20l'M5- Jihet hatdl (M0 BBg §-80 par o3} od%ciolgﬂfoti{}ﬁhnédoﬁn
the form of a(whitg)powden. (m, leOC) 220-222C; LC-Ms: M+H = 468 NIVR

(DVBO 5 (pp 1 785(broads 11-1
7.75 (d, 1H)ni gd“?ﬁﬁyb{z‘iﬁ&%‘h%%%%%of 1#?21:7*11@0 (d, 1M (6-Betphyl-
5.20 (s, 2H); 4m€(lbx®ad—4j—y]2)+©th381]1dh1(hsama’ai-é 2.90 (broad t, 2H) 1. 80
(broad d, 2H),, 1.6 040 2 1 m 2H). Exarrple
(Corrpound 20) | EDI\/leSh Ir)nca%E)aarm% i srdgg}iagl - b- ?ﬁg‘

2- 1- ( 6- chl or AR |HM§D yP) dpp@ﬁl dign74- y(Ikire:tahiyla:,arllﬂa)n:at& 50 (broad s,
7. 1. Ethyl 5- {2141 (6- aBl qre@aana! i n8-yly pgooe(ré di r}H4 Yd-20 (s, 2H)
ethylcarbanDyIoxyneghyl}lsoxazole 3-'car boxyl at’e rocess is pefforned

according to thRe BHocedurd ddscAfbedli ROEraffl ém éBEep0195 ¥m, SB&EPt i ng
with 0.5 g (1.1 Mﬁh}ﬁﬂfceﬂrbmdeOl 5-ylmethyl [2- (4-isobut

2-[1-(6- chI or oqui noI| -yl ).pip et hyI carbarrate descn%ed in
B R e

Exanple 6 (step 5, f EN, N- di | sopr opyl et hyl am ne,
0. 067 g (0. 55LanHE}) Uf’rHN I\BdUrret hyl am nopyri di ne and 0 188 g (1.1 mml) of
et hyl 5-hydroxy yI zgl ar hoxyl , nd af r a on
silica gel, el u%ﬁ bﬁﬁé? gS?ESW‘?xt Er 2}50?(53& &Y orre Hane 52[?1’& l?g ‘?‘u‘gn%f
0.4 g of purelB}odlct?i émob'ltfbllrnéd&f)n Ehelevao?Oa shi 2E ;pAwder .(mm pH) ¢ C) -
113 115C | H NYB7¢ CRELw B, (P “(nf- 10 (A3 . 46) (7 69 { (B odH) ;
7.35 (m 1H): §90gd1, 6a" s i( m@w(d(zﬁH?]ﬁ
4.50-4.30 (m H) 20 (m 2H) 290(broadt 2H) 1.80 (broad d, 2H);
1.60-1.20 (m. 6H)- mekr@&amm;dyqard@mmdll a@t}@wl met hylg 2= [d-&6rehl or o-
?T.:JrIDP;)l IOP g}t Klyl) plé?q-%“ qu yl))l% rc%"’}:%%fm%tgo h%fdsrocﬁllo?fnl of 0.17 9 (0.35
chl or oqui nol im-2- yK )’@i‘ peEiZéh-m@, yL@tMSE ca¥banoyk exynet hyl} -
i soxazol e- 3- cgf by rep t inb5 of ure of
met hanol and di chl org%gtsﬁgng a(é)%q‘d g b %rrpér%%r‘ 1 % %l&)rrm)l)
of a sol ution®o$0 nkthytHEni rfe 207N i ﬁHﬂ et?aﬁ@dhm.f eIy, 2St7isr r(|dng3H$ cons% nued
at about 50C t%r Zuhout sasThe, mxjure s a[hlo f.t9 §§0kt ogrpom
tenperature and _then C(r)]10I in an i ce bath TepreC|p|tatet us fornmed is
filtered off ‘and O dr SRR Loty Lty 1 Af t YL TR ien vk -
vacuum at about ca@Gamdtk2 g of pure product is obtained in the formof a
white powder. mp (lg)r 2098 02C LC-M5: MHH = 472 111 NMR (DVMSO) 8 (ppm:
8.70 (broad s, I—\? }6 H; 7.80 (s, 11-1); 7.55 (q, 2H); 7.45 (broad
t, 11-1); 7.30 (@R 1DM)SO 658G)p](>ls 14180 aoszo 1(8,; 2Hyp 4m5016bf oad7sl, (R11) ;
3.10 (m 211)4yg rad 211 (bo 2K, 1.60
(m 111): 1. 40él %)édo & 1tH % %_E)Ll%s é@(%nﬁ%und%?? T, 2
3- Car bany!| i sdx ‘%o[mB 3§/III)r’r'et¥1yﬂ50 2(d- %PGH Iho?@q(mno?ﬁ)nrzlqu 2H) .
pi peridin-4-yl]et fi)élogﬁ*og@qqtlez 81 bxalighlby @Ut:a)l 1

T ly meI cgr bamat glf 1d1r19 64

2-[1-(6-fluoroquinol :h& é

) per|d|n 4-y1l]- éthy
mmwl ) of 2- br onS2BSEPYSEE %@E‘él Ffne,2.00 g (8.76 mvl) of tert-butyl

2- pi peridin- %@4%hﬂ%rbam@1e 2.08 g (26 28 Mol ) of pyridine and 15 niL

of acetonitrid dyc t e The mxturelsthen
heated at 80C ébﬁl ? g %ﬁ% ok Q{?r)ré 5 allﬁ{gwed 28 ¢Bol 2¥bi roohd !

t enperat ure a?fdﬂ?eﬁccdm,edm ) anBDcémbaz}lm Theriegi pHY at & . fhusmf OIm)e,d is
filtered off angythen S orou with ether. After drying under
vacuum at about SOE@ Zé%)g edjb%éﬂlp{ﬁeg% oduct are obtained in the formof a
white powder. mp. (C: 127-129C

8.2.2-[1-(6-Fl uoroquinolin-2-yl)piperidin-4-yl]ethylam ne hydrochloride To
a solution of 1.9 g (5.09 muvl) of tert-butyl 2-[1-(6-

f1 uoroqui nolin-2-yl)piperidin-4-yl]ethyl carbanate, obtained in step 8.1.

in 6 nL of dICh| ororret hane cool ed |n an |ce/water bath are added sIovay

s oA~ Y 1 o o o



purification. mP- (C: 143-145C 1H NVR (DVSO 8 (ppm: 8.40(d, 2H); 8.25
(broad s, 1H); 7.90 (broad s, 111); 7.65 (d, 2H); 7.0 (s, 1H); 5.50 (s,
2H). 8. 4. 3-Carbanoylisoxazol -5-yl met hyl 2-[1-(6-fl uoroquinolin-2-

yl ) pi peri diwe 42614 €582 &ar banmat e The prozgss i s perfop@egngggQgglb@gltyg t he
procedure described in Exarrple 1in step 1.6. Starting wwth 0.30 g (0.87

mmol ) of 2-[1-(6;5f r noI|n2 | ) pi idin-4- et hyl am n
hydr ochl ori de; 6zt)tiarlﬁrze F 4 UEp 8. g'?“g%g‘%%tillé J(Tﬂ)l‘%a#‘?;nﬁyyldtethyl [2-(3-
3- car banoyl i soxaizotetslyylmﬂgdzewam}mmyIa:amybc)ra:at:eamabbahgeﬁloemewae

8.3., 0.367 gt f t hy 5

mml) of N, I\I?]d}rérzrme%tn}mn%%)gp?/rl\tr% nel %pz.;g)oy b% Qépﬁr’negg[ ggggt 8 %Bg?égnﬁd in
the form of alwhrt% ponderoadns. 1@@) 8200+ zoth) L MBS MLH1H)442 .36 NBR
(DVBO) 8 (ppmiu) 8 é.58r6brrﬁ>adu@ j4H)5 052&8 iH ?m802}£7)br?$a@05|_(‘leéH£7 55

dd, 1 d, 7.40
(2H); 4H)50 (brgagg E%H )3, 307% E%H ). §Oltgbr(6ad2t{ 2H): 1.75 (broad d
2H); 1.60 (m- 1H8)- me]th@ﬂ.c(ambaﬁtHzflléo:JﬁzémSZﬂmetﬁiﬁ”WZe (% @Qﬂ@regymgmzéé)

3- Met hyl car banoy] zoI | 2- 6- f | uor oqui nol j n- 2-

yl ) pi peri di n- 4- yaﬁ sttlhy:'1 car B’&ﬁf‘ﬁ% Plceridatids hydrochloride

9. 1. 3- Met hyl c@rbamﬁ?ﬁso?é@eBSLS“glI met hyl 4- ni trophenyl - carbonate The
process is petf apied Hesoy C§i§'§" descy.iped, i

(step 8.3.) o ants (RSt s, 8@5@2 o> POCAkSS SO PEY [l HBag 8,

met hyl car bamo¥ii s0%a2®! f%r%fr’treftrha{iriﬁlf .58 @ropd &1 AEl;) 70804-(hrbadp$-tenyl

chl or of or mat exufl; 52. gp (49 2k m"rrgl)zoof PyBizdi n di. 134 .94(142
N, N- di et hyl a$n nﬁ]p ridj ne é (ﬁre Hgodﬁc%pr anobz'?ér ngd%r nqﬁrg?%‘or m of

a white powde () 1%68‘168%: 1§H P che13§HB: (pphY: (B 4BH{d, 21!);
7.50 (d, 2H); -'7d1h@§ 51ﬂl}flﬁoQ@piﬁé@ﬁ&hﬁw4JQﬂmeﬂﬁfyéaQBamgﬁﬁ@xﬁmé9h§g) 3H) .

9. 2. 3- Met hyl | | -
qui nol i nt 2yyf:;i[):1%§?c% S'LOX%ZO ?’ﬁéﬁy ﬁlftt?aﬁﬁtlé[lﬁﬁgoﬁrc&%%%% i s perforned

according to thé—pﬁ@@@duﬂ@ @esazpbed yamExappl €3 ip{stepdin s )ylitas¥ing
with 0.310 g (1c53paRl) of

2-[1-(6-fluoroquinolin-2- %épiperidin-4-y|]ethy|anine, obtained in step
8.2., 0.383 g-¢1M99 Wiy ¥%13- net hyl car banoyl i soxazol - 5-yl net hyl
4-nitrophenyF@amngha@ﬁqsgﬂngu j n §te@ i, ggg 043259 (62274
bi,Ar-diisopr&%ylfﬁhylamneb Eure product i's obtarne i'n the form
of a white powder 5186H2L82€: 29 clavs: 1HWH 4= 94568 s1 H2HVR 8 PDR&BOJS 5
(ppm): 8.70 (IHoad .0 Jﬂnb 2& @ 6dpolkh; FmP5 A dsbh %H) 2HT ;99 ggd(mlwﬂ 7. 40
(m 2H; 7. BQ'Qgﬁég E“ s 111) 5.20 (s, ZFD; 4.50 (broad d Fb

3.10 (m 2H) (br 2.75 (d, 3H); 1.75 (broad d, ZFD . 60
(m 1H); 1.40 (ﬁrcgﬁpam@ylﬁspuﬁZQH}S-Eim&ph@llﬁzéﬁﬁﬁp@uydcaﬁbamate.

3- Car banoyl i soxazol - 5-yl et hyl 2- (5 (3-fl uorophenyl)-3,4,5, 6-

tetrahydro 2 di nyl ar.hamat.e

10.1.tert- %ﬁ?t%%r Siﬁkfgét-éﬂ% %ﬁg f %Adr&qﬁiptlon' relates to the

[1, 2 ]brpyRPHPﬁvfdAEyﬁﬁepﬁyEeam@éﬁaﬁéliobeiog(43 80

nmol ) of 2, 5- di.br gropyridi e iPcR0tE

2- pi peridin-4- yleggg car bamat e andyfL grﬁgleg% %OQEnE??EOEH #ass u
carbonate are pl'a PMYHA autocl ave. The mixture is then heated at 130C
for 12 hours. The Beamﬁnoetnyxtute (astak FowedohetrBOPpyHomi gOAL bEgRELAt Ur e
and then taken ﬁhlorofgrntand sat urat ed aqueous sodi um hydr ogen
carbonate sol ut + e aau us phase is separated out and extracted tw ce
wi t h chl or of oHnﬁMEndCDﬁéa)coﬁtbﬁpwd :oregai odphatgs ar eow&sheﬂ-rw t4, at @, at ed
aqueous sodi chlor utj o d driged, gve t he
filtrate is g%hceﬁfﬁ%fgagﬁhde# qugﬂce% %?e §UréH F Eb_g %ﬁa?BﬁFﬁghf ‘on
silica gel, @Hitirdg M tla3D/5 WiSa-ur-&of (Wi ¢l)or omet hane and met hanol ,
6.9 g of pure pnetﬂgct BSfQGé%ﬁﬁéinyD t@e4f§’r§19étf‘at§g{ifﬁ powder. mp. (O):
108-110C 10. 2. il g g -tetrahydro- i pyridinyl-4-
yl)et hyl ami ne To a®sbPiPYbh b?y% @0 b]?ibyéﬁmhﬂﬁl) of tert-butyl 2-(5'-
brono- 3, 4, 5, 6- tEttthdref?ﬁbi&bﬂﬂmémpyr4dyny@dﬁeyiaeﬁhyl 81 banRi smehtai ned
i nst epl0. 1. g;gg% f. di or onet hane, cooled in an |ce wat er” bath, are
added slouﬂy 6&79 f mmol) of trifluoroacetic acid. Stirring is
continued at 'HoBMRt ﬁﬁ@@ht@répﬁmw 27 hur gu, THY r eaGE0 O, M2X yr @ .i2s [eyr ed
into a mxture of ice-water and 28% aqueous amoni a. The phases are
separated by settling, the aqueous phase is extracted twice with

di chl oronet hane, and the conbi ned organi ¢ phases are washed with saturated
aqueous sodi um chl oride solution, dried over sodiumsulfate and
concentrated under reduced pressure. 4.9 g of product are obtained in the
formof an orI mhrch |s used |n the next step mnthout further

- = AN N - o~ 2 2 o ~t 1



The process is perforned according to the procedure described in Exanple 4.
Starting with 1.00 g (2.23 muvol ) of 4-nitrophenyl

[2- (5" -brono-3,4,5,6-tetrahydro-2H[1, 2'] bi pyridinyl-4- yl)ethyl carbamate,
obt ai ned | M&t2p1d0035260. 575 g (4.45 mMmpk) of N, N-dii R0t/ 3mne,
0.136 g (1.11 mmol) of AcAr- dinethyl am nopyridine and 0.381 g(2.67
nol ) of 5- hydraxynmet Qyl i soxazol e- 3- car boxam de, and after triturating with
ethyl ether, 5%§4gggeéf(%Ur bt o 37 iy S di red>i ANt heHk orin Of Qﬂwwﬁ%e
powder. mp. @QCJO 164- 266C 1055. (@ar hanoyli.sexamgl 25yl methyl(m, 2n)

2-[5 -(3-fluogo L) - - _ P .

3,4.5 6-tet rahyg{f{%l—l- OB gy dr By T AT Y S Ryt Al b bd Ry T 4d Ty 4763
nmol ) of 3- car bafb\gtehamire 5-yl met hyl 2-(5' -

brono- 3, 4, 5, 6Lttemeahydgo=2hbigpl, 2' ] bi pyri di nyl-4-yl)ethyl carbamate, obtai ned

in step 10. 4. 56 1.83 nmol ) of 3- fluorophenyl boronic acid and 1.493
g (4.58 nnnl)l%qmﬁ%e(&5ﬁﬁéagbdﬁgp ‘sGspended 1 8 T3®fim 9H) inbx6ar ddof

tetrahydrofuraH)and.mateﬁ,anﬂ;ptaaﬁﬁ(unqu)@nzlggrgdgiﬂ@pPQQ@%.(thgﬁ)?
[ ed

(0.15 mol ) o Clzdp CHeCl2 is t ~added. The m xture is then hea

at about 80C ?égglé%hogggf %hégnﬁwtugg?ksqaﬁpoﬁﬂd £8’ ¢ o8I *Po (Fookil)

tenperature, the stk atde Separattechydlitpyi dd 4 ir-at 440 pipdseidie, 4 t he

filtrate is tkmnijggﬂyﬂghéﬁéeﬂhyl acetate and water, the aqueous phase is
t

separated out and extracted twice with ethyl acetate, and the combi ned
organi ¢ phaset arelMasted WineSutlnzamsd Jafuebls Gotiturabghlor-i e sol uti on

and dried over anuumgﬂﬁgﬁﬂd§%¥¥14ﬂyfygggyfgdfﬂbcﬁf t he solvent, the brown
i i sopraopyl “ether. The green solid obtained

gum obtained is triturated jn _ , so
is then filtef e(f"oﬂflf" @n‘&%ﬁ%@ﬁﬂ?&féﬁiﬂ&ﬁﬁﬂlﬁl%ﬂmend&m—@ﬂ]—
product is obtaigd:lanimeg C): 172- 176C, LC- MS: MtH = 468 1H
NIVR( DVBO) 8( pp) :-8.50( s, 1H) 8. A5( broad .s, 1H) ;7. 90 (dd,. 1H). 7.80 (broad
s, 1H): 7. 70- 7. 40 m{5'L4k5)86; 1@? égﬁxbﬁ%@y&ﬁ@@(@&l 13)‘;3’]3.1@(?@(%1,%';45. 20(s, 2H) ;
4.35 (broad d, ltethylemigyy 211); 2.85 (broad t, 211);1.80(broad d, 211);
1.60 (m 1H:. 1.AQ (528 1 k¥Rt Yoy rimidin-2-y1] piperidin-4-
vl}ethylamine
. 2—[l—(4—trifluoromethylpyrimidin—2—yl)azetidin—3—y1]—
ethylamine
LC-MS: M+H = 247
'H NMR (CDC1;) 3 (ppm): 8.50 (d, 1H); 6.80 (d, 1H); 4.30 (m,

2H); 3.90 {m, 2H); 2.85 (m, 1H); 2.75 (m, 2H); 1.85 (m, 2H);
1.30 {(bs, 2H).

Another subject of the present invention relates to the
intermediates of formula (IIa) below:

« tert-butyl 4-{2-aminoethyl) -4-ethylpiperidine-1-
carboxylate

» tert-butyl 4-(2-aminocethyl) -4-isobutylpiperidine-1-
carboxylate

+ tert-butyl 3-(2-aminoethyl)-3-dimethylaminoazetidine-1-
carboxylate

Another subject of the present invention relates to the
intermediates of formula (IV) below:
+ nitrophenyl {2-[5'-(4-fluorophenyl)-3,4,5,6-tetrahydro-
2H-[1,2']bipyridinyl-4-yl]ethyl}carbamate
» 4-nitrophenyl {2-[5'-(3-fluorophenyl)-3,4,5,6-



Exanpl e 11 (Conpound 53)

2-[ 1- (6-Chl or oqui nol i n-2-yl) pi peridin-4-y1] et hyl car banoyl oxynet hyl }i soxazol
e-3-carboxylic acid ethyllcarbamate 2.00 g (8.76 mmol) of tert-butyl

2- pi peri di N#Q-30L8H95526Car bamat e (commeksial ), 1.73 §COIgFRE0m9RI0520f79

2, 6-di chl oroqui noline (comercial) and 1.27 g (36.79 mml) of potassium

Carbonate in 11 m&tﬁﬁhﬁﬁfﬁlﬁme[lrﬁfﬁﬁﬂifﬁhdfﬁ 345§ﬁ1§9hﬁyp§arﬂbﬁaﬂbXtUre
is then heated aj r}.%pg)%}%n %ake &I&ée?cidé) %méégéﬁ%ago%ﬁomd to

cool to roomte eratur or onethane and water.

The aqueous phasklid’ ]s}‘é’p%Y%%‘%H‘%ﬁaWd %’klﬂlr']a]c‘f%’ép%%‘é% with
di chl or onet hame, 4amntr¢[eh©mryrb| h@d[bf Hant ci phasesnatr ey laghidi dd h h2 sat pr at ed
aqueous anmoni ur@pﬁé@{dﬂe_ Q@g Nek S5 gk Over sodium sul fate, and the

filtrate is concgg\ll E‘I eﬁiu‘éﬁ?%lﬁ%‘{l%} evagzorat%?ﬁﬁfaf gtelh,e

solvent, the resi
eluting with a 9%3‘%”01 llﬁT%(Iﬂ Y Hi W%@W hane, methanol and 28%
agueous arrm)nl-a 431:4@1:@1@@@%21{){1){1@% (4ar £l obt epietly 1 npyhemidim pfyva) -
powder. LC- M5 ?—ﬂ, 390 m ?@af‘%ﬁ‘a & NVR (CDC13) 8 (ppm: 7.80

o, i o ot LR S L 40

(m 11H); 1.25 (Eﬁ %belpgg;anyl 4- yl)ethylcarbamate
2-[ 1- (6- Chl or oqui noli n-2-y1) pi per|d|n 4-yl]ethylam ne To a solution of
10.95 g (28,08 mml% of tert-but

chl or oqui not th-95F 8 pFBEPPURAS 4 él |9%Pﬁ;[ﬂa}1caﬁ0d’aﬁé'ta§ bbtai n€BI#hr stlépIie. 1.
in 10 mL of (TiTxanend c¢U) ednidn adeoi atlenaittebatdagatts aﬂﬂ@dcsﬂnmwrma&lp‘t
(112.00 Mo f 4N, so | drogen. chl ori de in_di oxane. rring is
cont i nued aitoarlglom e%%r%%%?]gr&f%é Jstyh%}ﬁ(‘?sfliﬁ%’f’wf?lt%ﬂ[ﬁ%yfﬁ?oﬁﬁﬁpﬁrg nt er
funnel , theaprodliats i to obeahned Fhahy érec egdmddefrthandin sot hehabasiéi ed
by tr eat mentn iz e 3595981 46 Telt 0| dg,e Alfer extracting wi th

di chl oronet hane and then drying over sodi um sul fate and evaporating to
dryness, 8.13 g of a white powder are obtained. LCMs MH = 290 mp. (O):

118- 120C | HN\@&%@::S &lpé)rﬂarﬂox%lté ot ?‘Qne:?a§5f&9mu]15|) (171 ﬁomég
d, 21 (m 211):2.80 (t,

;’::?) 71425(( p;%}gec? rigH)to frglg n{ertijﬁr 2 1fl)esci:1§6dl 1_1[10themllterai:ure,
for example by reacting an alcohol of general formula HOCHR;R,
(IITa), in which R; and Ry are as defined in the general
formula (I) as defined above, with phenyl or 4-nitrophenyl
chlorcformate, in the presence of a base such as
triethylamine, N-methylmorpholine or diiscopropylethylamine, in
a solvent such as dichloromethane or tetrahydrofuran, at a

temperature between 0°C and room temperature.

The examples that follow illustrate the preparation of a
number of compounds of the invention. These examples are not
1imiting, and serve merely to illustrate the invention. The
microanalyses and the IR, NMR and/or LC-MS (liguid

chromatography coupled to mass spectroscopy) spectra confirm

the structures and the purities of the compounds obtained.

Method A: UPLC/TOF - Gradient 3 min - H,O/ACN /TFA TO: 98% A -
Tl.6 to T2.1 min: 100% B - T2.5 to T3 min: 98% A route A: H,0
+ 0.05% TFA; route B: ACN + 0.035% TFA flow rate: 1.0 mL/min -
T?= 40°C - Injection 2 pL Acquity BEH C18 (50x2.1 mm; 1.7 um)

column; 220 nm.




(m 4H). 11. 3. Ethyl
5-{2-[1-(6-chl oroqui nolin-2-yl)piperidin-4-yl]-

et hyl car banoyl oxynet hyl | i soxazol e- 3-carboxyl ate To a solution of 3.54 g
(20. 70 nmmolWO a2 0B AF5BEhydr oxynet hyl i sox&zol e- 3- car b&&Fl/ aRe 006 BRLFi%al ) ,
7.88 nL (41.41 mmol ) of N, N-diisopropyl ethylam ne and 1.26 g (10.35 mmol)

o gort AT naPYEb PRl 0 d2afindl 1§ &%orﬁrear;&peaﬁ%ceqtﬁ%&ﬁ By, are

added portionw se of "pnitrop rof ormate
mxture is 58@% rxd- aT516CtﬁoE72mh6ur§0@ﬁdEtheﬁVthdh?aI%@ nndryReEsA Fhe

resrdue<ﬂnfeﬁE31AS<ﬁ§&eeNyp41? laﬁNnLretté B: dA@hlenaehhaﬁe of. @ hiymenby

addi tion of % 1-(6- chloroqurnol

yl ) pi peri din-%2 yl?% ﬁyTaﬁFh%Ctb%?arn% Fﬁ°§?%b11@1§ 5H6251n?m(23 57Wol )
of N, N-diiseprefy}ethylan ne. The mixture is heated at 7OC for 12 hours.
After coolrng to r ntteggera the nsol ubl,e _mat er tered off

£
and aqueous™1R" sddrumFRYAFSSPGE EBF &ﬁng R348 5 Fﬁng Féhg}ufhe

product is then extracted W th drchloronethane The conbrned or gani ¢ phases

are washed SRRBELY Nénsaﬁﬂr gﬁagge EQUS afPrONipum %Q'?t hde solytion,

and then wt saturated queous So orrde sol ution er drying the
or gani ¢ phasesreseend odiamEhngat ©f t e eddinsitng codhum orfi stBencEabrat ed
under reduces-digssihg. After purifying on a colum of silica gel, eluting
with a 98/2/0.2 mxture of dichloronethane, nethanol and 28@6aqueous
ammoni a, the product is triturated in diisopropyl ether to obtain 5.10 g of
expect ed proceictUPRCt hz—:-ntt@fmatoioxeam/rtirﬂ:e:rscﬁﬂ dura pnd @ppnea- the@istry)

NVR( CEC13) 5 7.70(d, 111 4 , mi1ll
600, 11 - OB Laddie daghupdas i naydions Biloutds, In 00T S es,
(m211); 2.98l¢broad t, 2H); 1 80(broad d, 211); 1. 60-1. 20(n1 6H) . 11. 4.
5-{2-[1-(6-Chl oroqui nolin-2-yl)piperidin-4-yl]ethyl-

car banoyl ox neth 1}i soxazole- 3- carboxylrc acid To a solution of 1.00 g
(2.05 mol )E¥xmptayl Cewpeynd )

Ch|0r0qU'n0t1ﬂ223yfﬂ£&&£££31344yu$é€$ IQatbaﬂwaQzﬁaebbubhytpxaque g-carb
oxyl at e, obtarneqﬁ%n ste added 10.27 nL

(10. 27 rmol ¥l E%U%Hséht%rn“h’ﬁpf‘(’)&%b‘eﬂso? L&'tt'ﬂ‘ht at¥xture is

stirred at roonttenperature for hours. After evaporatrng to dryness, the

0. aqueous: 1N hyAroEAT %rmt@glig“%‘ g R S TR T

t he phases vy) sehamehg, the oil obtained is triturated in acetone to obtain
0.45 g of expected

11.00 g (46.43 mmol) of 2,5-dibromopyridine, 6.00 g
(46 .43 mmol) of piperidin-4-ylethanol and 6.74 g (48.76 mmol)
of potassium carbonate in 8 mL of DMSO are placed in an
autoclave. The mixture ig then heated at 160°C for 20 hours.
The reaction mixture is allowed to cool to room temperature
and then taken up in ethyl acetate and water. The aqueous
phase is separated out and extracted twice with ethyl acetate,
and the combined organic phases are washed with saturated
aqueocus sodium chloride solution and dried over sodium
sulfate, and the filtrate is concentrated under reduced
pressure.

11.00 g of product are thug obtained in the form of an oil,

which is used in the next step without further purification.

1.2. 2-[5'-(4-Fluorophenyl)-3,4,5,6-tetrahydro-2H-
[1,2/]bipyridinyl-4-yl]ethanol



product in the formof a white solid. mp.(C:180-182C LC- Ms: MtH = 459 | H
NVR( DMSO) 6( ppm : 8. 40(broad s, 111); 8.00 (broad S. 2H); 7.85 (broad s, 1H);
7.75(d, 111); 7.55(d, 1H); 6.85(s, 111); 5.20 (s,211); 4.50 (broad d, 211);
3.55(m 2H)wo32406/ms244Y; 1.90 (m2H); 2770 (m 1H); PcQ FRBMODBY)0S 20726
(m211). Exanpl e 12 (Conpound 60) 3-Met hyl car banoyl i soxazol - 5-yl net hyl
{2-f3-di net hyl,am no- 1- (4- ,

trifluor ome?ﬁ@?ﬁy?? laéjﬁfi f%ﬁsﬁ}eetriedi r%—'é-oy?] é%ﬁyﬁ WPt 4ty ~Promo-
tert-butyl 3;¢yanénmettwydahBixh 3 i-hiyl, &l oazet ddhne-4 cal baxydratle b12paged®. 18
mol ) of terj- -£yan h Iq@g@ Idine-1 carho

835) are di %ép%\%e iI:" %5’ rrgng% ﬁet han'é%eSt i“ﬂddz}qse(g eg F%kﬁggggh%\gﬁn%%%f%q%G
mol ) of a 36idti 5n28f 9di(Ret-By| &ficde iaf eetasmliunreardedtandnehé -B8aéti on

nmediumis stisled ahoBPCofoteBrApUt$1adhiEnMint BE-8mi8eakhowadpbasceol e
roomtenperature anddthen evaporated to dnyness. The resi due obtalqed IS
chr omat ogr apREG°BREcot b of O S| g2t ut i%id 4 & d 9 PA3FEF Ini ffure
of dichl or oratbasng, Iettleaol addsd 289haqueagsianmabkaute geveeildzed dlor
expected produgt in the formof an oil. LCM: MH = 240
ours.
The mixture is allowed to cool to room temperature, the salts
are separated out by filtration on Celite, the filtrate is
then taken up in ethyl acetate, the agqueous phase is separated
out and extracted twice with ethyl acetate, and the combined
organic phases are washed with saturated aqueous sodium
chloride solution and dried over sodium sulfate. After
evaporating off the solvent, the residue obtained is purified
by chromatography on silica gel, eluting with a 50/50 mixture
of ethyl acetate and cyclohexane.

1.6 g of product are thus obtained in the form of a white

powder.
m.p. (°C) = 118-120°C
1.3. 2-{2—[5'-(4—Fluoropheny1)—3,4,5,6Ftetrahydro—2H-

[1,2']bipyridinyl-4-yllethyl}isoindole-1,3-dione

To a solution of 2.00 g (6.66 mmol) of 2-[5'-{4-fluorophenyl) -
3,4,5,6-tetrahydro-2H-[1, 2! ]bipyridinyl-4-vyl]ethancl, prepared
in step 1.2., 2.096 g {(7.99 mmol) of triphenylphosphine and
1.077 g (7.32 mmol) of phthalimide in 40 mL of
tetrahydrofuran, cooled to about -2°C, is added dropwise under
an inert atmosphere a solution of 1.61 g (7.99 mmol) of
diigopropyl azodicarboxylate (DIAD) in 4 mL of
tetrahydrefuran, while maintaining the temperature of the
reaction medium between -2°C and 0°C. Stirring is continued at
0°C for 1 heour, and then at rcom temperature for 12 hours.
The mixture is concentrated under reduced pressure, and the
residue is taken up in dichloromethane and water. The aqueous
phase 1is separated out and then extracted twice with
dichloromethane. The organic phases are combined and washed

successively with aqueocus hydrochloric acid solution (1N}, and




NVR (DMSO 6 (ppm: 3.75 (m 411); 2.90 (s, 211); 2.15 (s, 611); 1.40 (s,
9H). 12.2. tert-Butyl

3- (2-am noet hyl ) - 3-di net hylam noazeti di ne-| carboxyl ate To a sol uti on of
1.30 g (5. 4%0mBiY/8F5€67 - butyl 3- 28 BCT/FR2009/052179
cyanonet hyl- 3- di net hyl am noazeti di ne-1-carboxyl ate, obtained in the (27.16

a Parr hour shehunbeh piecestad Shadbud Bodl uil holr88Eh aPFbdif Addadith O J
mol ) of Ra nickel . The reaction mediu S aced. in, bonmb_under a .

ney Hle | i
hydr ogen at ioSpRar élrfljfsdpﬁ%ueﬁu%os(?ﬁ“}m 6Crﬁljr1%rf %u??}’ﬁgl?ﬁlxtg & P Cer ed
t hrough a Babhaser and ded i bveat esddithemsuddident ratiedtbadefi tacitoed is
pressure. 1 o] i bt Q f
col ourl ess S?ﬁ?g?§%%ﬁ§§§?%§§%f£§ %pﬁ%?%%f%ggé(q?§§1€§?l§§%x#5§g %ﬁ%%{QE 0
(m 2H); 2.25 pyriffpd pyiehugnarppraphyoey mibiga deldp ¢dutdng) with a

12. 3. tert- Babybo3mdicfREBYLANE PRy B- b2 3r BBLRY | 3L PEARY . . _
i soxazol - 5-yl net hogycar bonél(;:itm o) et hyl ] azeti di ne-] -carboxyl ate A sol ution

cont ai ni ng 9: 809¢°t 2th% PaAIpueye ghps.obtained in the form of
am noet hyl ) a3wHi et byvdatrnoazeti di ne-| - carboxyl ate obtained in step 12. 2.,

0.87 g (2.7 |} ~0f 3= (e L car bamoyl )i soxazol 5-yl net hyl
4-nitrophen§r§g?60% te %éﬁgﬁgédein step 9.2., 860 pL (4.93 mol ) of

N, Nr - di i sopropyl et hyl ami ne and 0.15 g (1.23 nmol) of

N, N- di met hy} agi nopyri dine ihn 2 i, _ —ndi.chhorogt hape i _at; 80C
for 3 hours. Water is adde t% t% ?Ifég%trigg%ghggi)u%}'%t'gé%aaﬁggt%g%%g)s%% S

separ at ed obl:AnbléRYFidivyl sevet hethvh@8ingt h di chl or omet hane, and the

conbi ned organiec phBsSESCAI @ Waphedy Wi(sh oaqugeds sodi gmiBydeoexijde F3@luiy-on
(1IN) and theﬂ V\nm ?a}lurat ed agueo s amoni um chl ori de sol ution. The

resul ting sBPFGEYOh Psdri BatSVERREIEPUAts bf f 2t EPLRYTHALIY i rer Rt bebhyl) -
concent r at etlsoinés] ¢ eduteth qries Jfehardid éh evaporati ntn ofd rhesetericl t he

resi due obtajn i rified by chromatography o ilica |, _eluting with
a 97/3/0.3 ?ngx gfléao%li :Wf&m (?rtonrecf%man%?m}%éﬁ%%%ﬁ’ Qh‘gé%Bg/o éggeaasmg n& to
give 0.64 ghyfirexpeetwdnphpdustei nThheréachion aiwaxrel CsMBhelkHef1426d H
NVR (DMBO) £,LppmMeo,uBs 70 (broad s, 1H); 7.40 (broad s, 1H); wo 2010/ 055267
46  PCT/ FR2009/ 052179 6.80 (s, 1I—g;5. 20 (s, 211); 3.80 (m 2H); 3.60 (m
211); 3.10 Th?21m5¥t43ﬁ806§, allowed to cool to room temperature, the

insoluble material is separated out by filtration and the
filtrate is concentrated under reduced pressure. The residue
is taken up in 20 mL of ether and stirred at room temperature
for one hour. The insoluble material is again separated out
and the filtrate is concentrated under reduced pressure.
0.70 g of the expected product is thus obtained in the form of
a white powder.

m.p. (°C) = 88-94°C

'H NMR (CDCl;) & (ppm): 8.3 (d, 1H); 7.55 (dd, 1H); 7.35 (m,
2H); 7.05 (d, 1H); 7.1 (d, 1H); 6.65 (d, 1H); 4.25 (broad d,
2H); 3.0-2.8 (m, 4H); 1.8 (m, 2H); 1.6-1.1 {(m, 5H).

1.5. 4-Nitrophenyl 2-[5'-(4-flucrophenyl)-3,4,5,6-tetrahydro-
2H-[1,2' ]bipyridinyl-4-yl]lethylcarbamate

To a solution of 5 g (16.7 mmol) of 2-[5'-{4-fluorophenyl) -
3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-4-yl]ethylamine,
prepared in step 1.4., 4.32 g (33.40 mmol) of N,N-diisopropyl-
ethylamine and 0.10 g (0.84 mmol} of N,N-dimethylaminopyridine

in 50 mL of dichloromethane, cooled to about 0°C, are added




311);

2.15 (s,
[ 2- (3- D net hyl am noazeti di n-3-yl) et

6H); 1.80 (m 2H);

nmet hyl car banoyl i soxazol - 5-yl et hyl

1

40 (s, 9H). 12. 4.
hyl ] car banat e 3-

hydrochl ori de (2:1) The process is

perfornmed ageordiingobeokhe procedure descer bed in Exangde/dhzded epsdiv2. ) .

Starting with 0.58 g (1.36 nmol) of
3-di net hyl 3-ngt hyl

1 ] azet] di nECFLARPHART At 8, Tobii Tb
4N sol ution

tert-butyl
|isoxazol § t ho

P e A S

bon Ian1no)eth

L ‘?r%"l”ﬁe of a

iy

et her, 1. 27
powder .
(broad s 1

Saxflrlnymgogml cbhoindedi mtdi 0x@neoxand ladnh:er atdi titheat | ag wddm

tgF%Fr%ﬁ%%% ﬁgépflgg%kﬁare obtained in the formof a white

(DVBO) 5 (ppm:12.50(broad s, 111);

wgﬁerglzoeﬂkhaﬁ 5 thg)rgagoibnomddsum, the aqueous phase is
separated out and extracted several times with
dichloromethane, and the combined organic phases are washed

with saturated aqueous sodium chloride solution and dried over
sodium sulfate, and the filtrate is concentrated under reduced
pressure.

4.6 g of product are thus obtained in the form of an amorphous
beige-coloured solid, which is used in the next step without

further purification.

LC-MS: M+H = 465
'H NMR (DMSO) & (ppm): 8.40 (s, 1H); 8.30 (d, 2H); 8.10 (bt,
1H)}; 7.80 {m, 1H); 7.70 (m, 2H); 7.45 (d, 2H); 7.25 (m, 2H);
6§.90 (4, 1H); 4.35 (m, 2H}; 3.20 (m, 2H); 2.80 (m, 2H); 1.80
(m, 2H); 1.65 {(m, 1H); 1.50 (m, 2H); 1.20 (m, 2H).

1.6. [1,2,3]Thiadiazol-4-ylmethyl 2-[5"-(4-flucrophenyl) -

3,4,5,6-tetrahydro-2H- (1,2’ ]bipyridinyl-4-yl]ethylcarbamate

A solution of 0.50 g (0.50 mmol) of 4-nitrophenyl 2-[5’-(4-
fluorophenyl})-3,4,5,6-tetrahydro-2H- [1,2’ 1bipyridinyl-4-yl] -
ethylcarbamate, prepared in step 1.5., 0.128 g {0.99 mmol) of
N,N-diisopropylethylamine, 0.030 g (0.25 mmeol) of N,N-
dimethylaminopyridine and 0.079 g {0.5 mmol) of
[1,2,3]thiadiazol-4-ylmethanol (Acta Pharmaceutica Suecica

{(1973), 10(4), 285-96)

in a reactor tube at 80°C for 12 hours.

in 5 mL of 1,2-dichloroethane is heated

The mixture is allowed to cool to room temperature. The

residue is taken up in dichloromethane and agquecus 1N sodium

hydroxide solution, the agqueocus phase is separated out and

extracted twice with dichloromethane, the combined organic

phases are washed successively with aqueocus 1N sodium

hydroxide solution and then with saturated aguecus sodium
and dried over sodium sulfate. After

chloride solution,

evaporating off the solvent, the residue obtained is purified
eluting with a 99/1/0.1

methanol and 28%

by chromatography on silica gel,

mixture of dichloromethane, aqueocus ammonia.

9. 80




111); 7.80 (broad s, 111); 6.80(s,111); 5.20(s,211);4.50 (m 211); 4.10
(m211); 3.40 (m211);2.80 (s,311);2.55(s, 611); 2.10 (t, 211). 12. 5.

3- Met hyl car banoyl i soxazol - 5-yl et hyl

{2-]3-di met W &AUOGOB52467 ri f1 uoronet hyl gy i mi di n- 2- yl perAFRZID 09 BeyLles hyl }
- carbamate 0.40 g (1.00 nmol ) of 3-nethyl carbanoyli soxazol -5-yl net hyl)

2- (3- di met hyl, | ety
brepared I n LRe Bt otepih Braaich ie i Fi Y, 85Y Bbkf%E %A Nnice
chl or o- 4- trPIqV@@rrorret hyl pyrim dine and 700 pL (4.02 mml) of

N, N-di i sopr gpy ety amine ang o«H.ssel-yed |M|1H5 My 46f acetonitrile in a
m cr onwave rgact or &Wot a I nitiatorT™M 2 nodel ). The reaction rredl umis

subj ect ed t om0 aQﬂPé}‘clor? fior (Fo H‘F‘Ir)lut és at©1388) i TReBnidt Ut i s
al ljowed t(r)] caal {aal,r cem; tarnmr aoebadand wat eral ssthen glgplgdgt@othg rﬁa)c;loR
rrelumTeaueus ase i.s s and extrac se S Wt
di chl or onet hag’e (O &Q{]He c&%n %&?aﬁ égn%git phases éﬂ %r@s’he?d h”s%ﬁ‘ rat ed
aqueous am‘r@rHJJumchEor (bdmagbldyt i2eh.; Thé& o esul tliHig slaldut fmon A1) dri e05 otey
sodiumsul fatg and the filtrate is concentrated under reduced pressure.

The residue obtained is purified by chromatography on silica gel, eluting
with a 97/3/0.3 m xture of dichloronethane, nethanol and 28% agueous

anmoni a, an@xasdphi@r 2t ricodpaiun@g sin di i sopropyl et her and filtering, 0.38 g
of expected pr otit ained in the_formaof a owder .
SIEE:

m p. (C) : 15431 PSEPRREEE 170 21\#:-’14 447@‘{%%%‘!]2%4)
7.45 (t, 1HB, 47516 @mtrﬁﬂyﬂrﬁ -8 -([9, 2T Hbipyrd@ifpsl-2Hy1]l ethylcarbamate

The process is performed according to the procedure described
in Example 1 (step 1.6.). Starting with 0.23 g (0.5 mmol) of
4-nitrophenyl 2-[5'-(4-fluorophenyl)-3,4,5,6-tetrahydro-2H-
[1,2"]1bipyridinyl-4-yl]lethylcarbamate, described in Example 1
(step 1.5.), 0.128 g (0.99 mmol) of N,N-diisopropylethylamine,
0.030 g (0.25 mmol} of N,N-dimethylaminopyridine and 0.067 g
(0.50 mmel) of 3-ethyl[1,2,4]oxadiazol-5-ylmethanol, and after
chromatography on silica gel, eluting with a 99/1/0.1 mixture
of dichloromethane, methanol and 28% aqueous ammonia, 0.138 g
of pure product is obtained in the form of a white powder.
m.p. (°C): 110-112°C, LC-MS: M+H = 454

'H NMR (DMSO) & (ppm): 8.40 (s, 1H); 7.8 {(d, 1H); 7.7 (dd, 2H);
7.65 (brocad t, 1H); 7.30 (t, 2H); 6.90 (d, 1H); 5.30 (s, 2H);
4.35 (broad d, 2H); 3.1 (m, 2H); 2.85 (brocad t, 2H); 2.75 (g,
2H); 1.75 (broad 4, 2H); 1.60 (m, 1H); 1.45 (m, 2H); 1.25 (t,
3H); 1.15 (m, 2H).

Example 3 (Compound 26)

3-Methylcarbamoylisoxazol-5-ylmethyl 2-[5’-(4-fluorophenyl)-
3,4,5,6~-tetrahydro-2H-[1,2’]bipyridinyl-4-yl]ethylcarbamate
The process is performed according to the procedure described
in Example 1 (step 1.6.). Starting with 0.20 g (0.43 mmol) of
4-nitrophenyl 2-[5'-(4-fluorophenyl)-3,4,5,6-tetrahydro-2H-
[1,2’ ]bipyridinyl-4-yl]ethylcarbamate, described in Example 1
(step 1.5.), 0.122 g {0.95 mmol} of N,N-diisopropylethylamine,

0.026 g (0.22 mmol) of N,N-dimethylaminopyridine and 0.074 g




4.10 (d, 21-1); 3.80 (d, 2H); 3.10 (m 21-1); 2.80 (s, 3H); 2.20 (s, 6H);
1.90 (m 21-i). Exanple 13 (Conpound 63)

2,2,2-Trifluoro-1-(1-nmethyl-1H i m dazol-2-yl)ethyl {2-[1-(4-

chl or opht haWazi2@-10-/9ER28-7di met hyl ani noazeétli di n- 3-yl | ety JFRZ@0 Ha0B2 £743. 1.
tert-Butyl 3-dinethylamno-3-{2-[2,2,2-trifluoro-1-(1-

To. & soi uti on ar B0 £5. 4 SEcR T BRI Fl i 4050 Slifecnadal poralat ©
et hyl) - 3- di m&tiey anhrmwzt@tgrchpw |ore ag bbkgd agel, peéphnied watdt @p I8/ 2/0.D. 95

g (7.40 Mol ;@M Nfdﬁ!%%R%QE%E%hQﬁEanhgghéﬂgl0a9§ 34 03 49 drfbnia,
N, N- di net hyl am nopyridine in L 1, 2-dichl oroet hane, "cool ed to about

0C, is added -pd Sorh se%e 49‘706‘4%‘2 Zt? tﬂl’l?(’ila)m@fi Nhl‘%}ﬂ%pﬁ%ﬁfyl o&hlordtidramat e

di ssol ved i po@dadr .of 1, 2-di chl oroethane. Stirring is continued at room

E(ralrr}):alrjgﬁ grim{%r m];t II;f’.y f‘l%—q ﬁ%gagol(%fY%Smﬂﬁénol 4%(?on’merm al) and 0.47 ¢

(3. 70 nmol ) “Bf NKRN{OMESopboppbel hyBam rierand shenHadded 4 0Thes ,mbEur €7 i &5
heated at 8 f 12,hour Af coold n o] ur er |
QG 9% 1250eu ?dd %ﬁL 00} d @a%%acfsg Iméhgépg @ éE’bu%{ﬁ I'5o

added to the l’eactlon aqueous
extract ed séger dH)ti rﬁe@ v(qst h 149 Ghl5or2(§>rre(tshar?é{) jard 3chelbowast wod 3t g:arﬁ clo

phases are washegw bh gaqueousysodhurshydrgxiidg sokt | Pnsélm aﬂ‘f‘) Ihemyi th
saturat ed aqueous amoni um chlori'de sol ution. The resulting solution is

dried over s8di #%'sullf-dfe @nd2he filtrate is concentrated under reduced

pressure. After purifying on a colum of silica gel, eluting with a

97/ 3/0. 3 m>ﬁture of dl((&h| or oI 2’ ne, nethanol and 28% aqueous ammonia, 0.71

g of expect ) pPo&uct ™85 E%h&d i n the formof a wax. LC-MS: MrH = 450
3-Carbamoylisoxazol-5-ylmethyl 2-[5’-(4-fluocrophenyl)-3,4,5,6-

tetrahydro-2E-[1,2/]1bipyridinyl-4-yl]lethylcarbamate

A sclution of 0.25 g (0.54 mmol} of 4-nitrophenyl 2-[5'-{4-
fluorcphenyl)-3,4,5,6-tetrahydro-2H-[1,2’ lbipyridinyl-4-y1]-
ethylcarbamate, prepared in step 1.5., 0.139 g (1.08 mmol) of
N,N-diisopropylethylamine, 0.033 g (0.27 mmol) of N,N-
dimethylaminopyridine and 0.084 g (0.59 mmol) of 3-carbamoyl-
isoxazol-5-ylmethanol in 5 mL of 1,2-dichlorcethane is heated
in a sealed tube at 90°C for 12 hours.

The mixture is allowed to cool to room temperature. The
precipitate formed in the reaction medium is filtered through
a sinter funnel and then rinsed thoroughly with ether and
water. The solid is then dried under vacuum at about 80°C
overnight.

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

white powder.

m.p. (°C): 202-204°C, LC-MS: M+H = 468

'H NMR (DMSO) & (ppm): 8.45 (s, 1H); 8.15 (broad g, 1H); 7.85
(m, 2H); 7.70 (dd, 2H); 7.45 (broad t, 1H); 7.30 (t, 2H); 6.90
(d, 1H); 6.8 (s, 1H); 5.20 (s, 2H); 4.40 (broad d, 2H); 3.10
{m, 2H); 2.85 {(broad t, 2H); 1.80 (broad d, 2H); 1.60 (m, 1H);
1.40 (m, 2H); 1.15 {m, 2H).




114 NVR (DMSO) 8 (ppm: 7.85 (t, 111); 7.25 (s, 111); 7.00 (s, 1H); 6.45
(m 111); 3.75 (m 5H); 3.50 (m 2H); 3.10 (m 211); 2.15 (s, 6H); 1.85 (t,
211); 1.40 (s, 911). 13.2.

21212-Tri f|NQrQOi@(/ﬂ;SB‘EB|7y| 1H i m dazol - g-zyf' et hy| [2_PCT/FR2009/052179

(3-di net hyl am noazetidi n-3-yl)ethyllcarbamate hydrochloride (2:1) The
process is erfoineg 8cord|ng %p the procedure described in Exanple 11
(step 11.2.*3%Paft 3 fPPRYBY741Y (1.58 mmol) of tert-butyl

3-di net hyl aé+-farBamhdyl3x2za31t2i{ilmethyl- (2]: [5' -(4- fluorophenyl) -3,4,5,6-

met hyl - 1Hi yElethoxy -1- carboxylate
obt ai ned |ng%?ggﬂg§gf 2hE Eg g g§£§§g¥ﬁ ?¥ ggy g%?u?lon of
hydr ogen chﬁolrd@ethyar@xaﬁetoamdeahYéoxazoﬁaratcagbmxyhaeeher 0.84 g of

t he expect eg,pgo i i f _an hgu 4 1N|\/R
(DVEO, 5. (pay o 30 5 Dby ot =2 14y %Oo‘ﬁri%’ﬁoas rBERYR) 2 g3 Rbes
111); 8.30 P¥azelf- 4706910%;/1@&@) (7183,0 E8057pI5 6. %YJ?)(m ing1)42 4mso (Crf]
2H) ;4. 10 (8be@bhitdif0 (5, a33dd a8 Mok Merddddardrd § (853 & (s 24 fuldl)

211). 13.3. -Trifl uoro- %?é{ -1H i mdazo] -2-yl)ethyl (2

[ 1- (4 chl or%EhPﬁ FEZHM a;‘?f)taé‘ di h%ﬁjalrﬁ%zje?lEl]i“?PSCS?‘T]:m‘éFﬁyPItc&ﬂS’éhate
The processtesppeataraefloacterdbngsto the procedure described in Exanple 12
(step 12.5.) ¢ Star]

5 . Q | f ) .
2,2,2-trifluoro-1- ng%%nt ﬁfg}h} %3. a%’%o gﬁ%@?é?ﬁfﬁssﬁ?cs-the residue is
di et hyl ani halkget L nIIBJ%ﬂ] rqect@abv@mrei hwalrexchl Biné deq(léoﬂgs phtaaiene@ in
the precedi §9p§£§98&30\?1t( agdzﬁhgn( éx@%am{@li) t@hcd Gidhc F'lagg"%p‘l%.

(cormercral_} N, N-di'i sopr op mne in 45 L
of acetonit h?eor@ai‘%? @%@S%&pééﬁew%?%tﬁﬁ ﬁ@dob\taéi{w@d Vhth heatomated a
powder. m pagté&dus168d1dACchior Ve MohiEish2, Tﬂlé]-o%nﬁ%@asg ﬁ%p@rle% 20

(m 2H) r oad,

6. 90 (s 1H§>Ve% EB%&H%“ 1%19%6406‘?%%8 éﬁfr(%)at% il rra%%atgate% unsiero
(s, 3H); 3. Qﬁd(lmadzpﬂresauﬁe (m 6H); 1 95 (m 2H). Exarrpl e 14 (Conpound 56)
Et hyl 5-[ 1- (6- o o) ) or, r|d|

yl met hyl car am) I%gqér%e%] é#%%o%(%f(ﬁ% cg(r% oﬁ%?/1 P58 ':_ﬁllried Iftrhthe form of
5-(4-nit rop%"encgaﬂoar bbayhoxysrettned i soxatzl'@d! er@xtcasberywtthoiie fuotdss is
performed agepydingetignthe procedure described in Exanple 8 (step 8.3.).
Starting with 3.00 g (17.53 nmol ) of

et hyl 5- hydr oxyet hyl i soxazol e- 3-car boxyl ate,3.71 g (18.40 nmol) of

4- n|trophenylzch&ocgfbéﬁ'@fﬁoxazgf g-% %e@ﬁaﬂam) of pyridine and 0.214 ¢

(1.75 mol) opy/Ji di ne, of expect ed product are
obt ai ned i n lé\)?#re &ﬁ’f E%bv\%‘élreo’“rﬁ p"m“(%)la g Aededctnsa mennd-337

1&51 NVR (D(\lﬁﬁ))tcsmeqiprf)las& At a iy D.60 d, (2H)1 i#dD) (5f Tehsl 55(s,
2 4. 40 rt But
4-[(3-et hoxycar %o% ik Qégazoﬁ ]551_%)_ %OX chrEEOnE/)F 139 et AR 271 uo PO per

i di ne-1- car@eﬁ'(ylf%ﬁfetm lmdmefssta sth}@eir 64 rreddast or dbm gt enpertas yeo Fedu e
descri bed imofxanple 1 (step 1.6.). Starting with 0.70 g (3.01 mvl) of
tert-butyl 4- f\m nomet hyl-4-f| uoropi peri di ne-1-carboxylate (conmercial) and
1.11 g (3. AL MBI )ccch%tfthrﬁt:glqdf_qﬂchlb reduced pressure, the residue

phenoxycar b@tmwémgﬂeiﬁlyﬂv&rﬁﬂ%@d%ﬁ chEDognals; Rbtaiined geist enutdnd. .
0.33 g of pur € prog@c% @p btained in tcgl foorm of _an oran%?1 coI our ed 0|I
NVR( DVBO) 8(ppﬁ‘i 6%t MY S, 90 (S LG ESIRNE o TH-DANRY( GRSHPES
3. 80(m211)é}®4®©l(t$n@ﬁrm)n3a25(m 211);1.75-1.45(m 411); 1. 40(s 9H) ;
1.30(t, 311) Ef byl 4- ridin net hyl car banoy,
met hyl )i sox%z% 2 %gr glx aé]!e&%&’?l ugroglcet a?ﬁltallnea/soﬁlu'?l% on éocfr% 36 8
(2.10 nmol )Wleﬁ?e?@w%%ﬁyl 4-1 (3-
et hoxycar bapy) i spxagol 1 bg y{ et hoxycar bonyl ami no) net hy] 1- 4-
f 1 uor opi peri di ne-1-car boxyl ate, obtained in step 14.2., in 10 nL of
di chl oronet hane, cooled in an ice/water bath, are added slowy 1.06 niL
(12.57 mmoly. of aa-raagdhmrcqacﬁddzma@ cgrmﬁaltwiylon 2Stésftl @gflﬁaeeﬁhbﬁyw at
room t enperat ur or t oratj er ce ressure,
0.46 g of pjrjlo%'u%tg e %%%Géﬁﬂé‘a ﬁw ﬁ %e ﬂtg @%ﬁ’gff%rﬂ ‘%\'1%?36%‘3%%]0%%%’6‘9
wi t hout furtherppoceds cm|mf®rm@mcbbxza1:igelmthb4p40c56hyb described
5-11-(6-chlgro N-,2- V. f pr

]g{a ﬂk%ﬂghé 4 a4 A 8 gl a(tO 5& Erg%vld( 10%54 nitro-

yl met hyl car yret hyl]isoxa oI car

mol ) of et hyl 5- (4 fl uoropi peridin-4-

yl met hyl car banoyl oxynet hyl )i soxazol e- 3-car boxyl ate trifl uoroacetate,
obtained in step 14.3., 0.23 g (1.15 mmol) of 2,6-dichloroquinoline and 730
pL (4.20 nmol) of N, Ndiisopropylethylamne in 5 nL of acetonitrile are
introduced into a sealed tube. The mxture is then heated at 120C for 12




NVR (Dn80)8 (ppm:8.05(d,1H);7.90-7.70(m 2H); 7.60 - 7.50 (m 2H);

7.35(d, 1H); 6.90(s, 1H);5.25(m 2H); 4.45 - 4.30 (m4H); 3.40-3.20(m 4H);
1.90-1.60(m 4H); 1.35 (t, 3H). Exanple 15 (conpound 57)

3- Met hyl car wamzylilioyaxszel7- 5- yl met hyl 33 PCT/FR2009/052179
[4-fl uoro-1- (4 trifluoronethyl pyrimdin-2- yI)p| peri di n-4-yl ] met hyl car bamat e

e Forme R o R T AL P R B

14.4.). St ar[tll ag Neiiplyr0.d4eyg - @1y@5eﬂimll):ambam&hyl, descrlbed in Example 1

5- (4-fluoropigperi di B- ylc b@é“%l I 44 | at e
trifl uoroacgt g’?@ qd%t’il nte)gﬁlg% % 3! c?f))”’{%'}}’p} f iggﬁ\ﬁ{%ﬁ#&?g}ﬂ&?ﬁg
2- chl or o- 4- Or-08Puer difet2y Immyeri) mqu %wmmmaqmmmﬁﬂqe gind 0.084
NcN-di i sopr qpylset Rydcan ner i i -2 ot o aestitrd JyebmeQ;r%%cﬂ of paggrgeodmt
is thus obtalnedln he form of a whi'te powder, : 8 8C, LC- M5
MeH = 476 | BERER (6|v50)° -§6@ppnPt BU¥E PHOd‘_’EFB'— iz ?gt%%naiﬂl} the ofoyy, of
111); 6.90 @swhitk) powd@y.(s, 211); 4.50-4.30 (m 411); 3.40- 3 15 (m 4H):

é ﬁ/gt ﬁy?gaﬁ g']aﬁé;? ;os xa%c?l(6 §0§| %t #&5”‘%4 firéor 4f8( 4-
trifl uor omet HyNHRr i(BME8DH- 8- ybPwi peBi d0n- &-yll}{m;t By.la®arsamatts ;A 5.0 uit {dd, of
0.14 g (0.29yyo I)6%fd(cﬁ{hl 5[744f5Iq®{ I ) (£, 2H);

ridi'n-4- rre

trifluoronet hyI pyrim din- g yI cdr banoyl| ox rreﬁyl i 'sbxaz
ol e- 3- car boRy L&t d S pP8par &d3Pn b?‘é@dl‘%r 12H ﬂri3 .01 0mel 2H8 5 83 - Wﬁnl(l}?r@a at .

sol ution of cmmt;hyl am ner-ageuhangh,. 1Ssstifhr edypt §09M LENPSHAL UL €16 Ofm 1
hour 30 minytes in a seal ed tube. The resultl ng mixture is evaporated to
dryness. Thé'resi due obtained is triturated in ether and filtered. After
dryi ng under vacuum at about 60C, 0.12 g of pure product is obtained in the
formof a whi Cyy 187-189C, LC-MS: MtH = 461 | H NVR (DVBO
8 (ppm: sﬂb‘gﬁ‘r‘ﬁe@é\% m"%’g’é‘“}i )1’111); 7.00 (m 111): 6.80 (s, 111 ): 5.20
(m 211); 4345a(r#@n@y1)mo$a4@1- 53 y2@etiny 14 21) [1-2( B0:HImrf)indl 80 2 -1l 55
(m 4H). Ex (1]

3- Car banoyl ?sq%fgégilqn qy%@%%ﬂr‘iﬁlarg -1 sobutyl 3,4,5, 6-

tetrahydro-2H[1, 2' ] bi pyridinyl-4-yl]ethylcarbamate 16.1. Ethyl

[2-(5' -brong-3,.4,5, 6- tetzr-ah)m(r@-'ca'ﬂ‘c{rjacﬁu]rmm-]ﬂ-‘f!ly)]p'ﬁéﬁh)c?ﬂﬂlyéi—]E\QXPF@@WIe
The process is perfor rEed according to the nethod described in anple 1
(step 1.5.)Me&PEPESHgIMAN®4. 52 g (15.90 mol ) of 2-

(5' - bronp- 3T4, 5a6- $@Imtaimdra>f2H4[ b02m/pi PyBi denyhod) ylgf et-hyl-ard Nehloro-

(30" 76 ol SESToRE ﬁré-ﬂis?% St T o 16 g OB/ BEERafT o 559 ©
N, N- di met hyl(am ﬁdpymOdl ne, Oénd DafN-eillmnpﬁqpyi@thmeMmmanﬁ sibiéda gef,
eluting wt h6a8%94nilr/oq_ Lt ung I\Pfddl. roc?p'Lct it paiFRi hangl agg @8% 9t

agueous amoni a g expect e tained in the form
powder. m pdleéiloremee aneH W%m)a@%&ﬁc asogdémi dFpPWiS8Q xumlerm)
gl—l;m g-d651|(‘|hn 4 ko bé@iﬁgsgheiﬁ) 3&61 3813t 80n (¥f M6 1Q]2_(6)”1532{é%nﬁ13 &0 (M
m (m .
{2-[5' - (2- n@?ﬁ%‘:;%r oﬁéi%}d@ A% 6 Fﬁtré’ﬁyd@bcaiﬁwemﬁﬁ?n d?‘hjyﬁrhngl it hyl
| car bamat e Thetphoeesst D erfar neh ancordi agdt ehkhe afetrreth desaid et
Exanpl e 10 @g%egméo )r Starting with 1.00 g (2.81 nmol) of ethyl
[2-(5" -brond tetrahydro 2H[ 1, 2' ] bi pyridi nyl-4- yflethyl]carbanate,
prepar ed i nWeherpriecedidaf step;hd. Bdagt { @n3fednoin) bheplaqale@tus phase is
2-methyl - | - pepReaylhoronale (Cofger Cledldna 2ol 9 é&éx’—agﬂv iRk sCACSLU
carbonate, suspended in L a 9/1 mxture of tetr dr6furan an

wat er, and 8ig 1&r(3019§@aﬁ*ﬁ0| )anér qiﬁtl%b‘h%n@-lzg{ganaﬁdpéﬁﬁéﬁ pe fWAshEdn a

colt Erm Iof Sghtg?/sgﬁhraEEQt h§Gehd Nsa A M@&l@&%@%ﬁt@&:&dhlfﬂl@fi?%?t&?&?

met hanol an 0 a us anmoni of .expecte odyct is obtai

t he form of S8%WEY. g}li&)ﬁlﬁﬁe (‘E‘fﬁf:% 8JE’(]ptpr(|::]F)te Qﬁ@omenig? ARAEm T ‘%)‘ Cg

(d, 1H); 6. @@e@m;rkl—l) 4. 65 (broad s, 1H); 4.40-4.10 (m 4H); 3. 25 (m 2H)

2.85 (m 2 9 70140 4 35:-1. 20 4..

16. 3. Et hyl | ?Os%béf ‘%u t4a 6 ab%aﬁn th' che®ound o Bi1,
whlch is used in the next step without further purlflcatlon



[ 1, 21] bi pyridi nyl -4-yflethyl]carbamate To a solution of 0.74 g (2.23 mmol)
of et hyl

{2-[5" -(2-nethyl -propenyl)-3, 4,5, 6-tetrahydro-2H[1, 21] bi pyridinyl-4-yl]eth
yl'l - carbamae obtaiynedzikn the preceding syep, in 30 np@f,setdpnadss sy added
0.10 g (0.94 mmol ) of palladi umon-charcoal. The reaction nediumis placed
in a Parr banb und? Z hédrogen at nosphere ( psi) at_roomtenperature for
1 hour 30 nPnates. [$néd2 §aﬁPPﬁBYHEﬁBrEélri§nrﬂrrféﬂeé fheBtgAvANBGdRser
funnel and Bhedliuttiocat e sst@emwoﬂsemwr eadfundern redutadriyRssisen-& 74 g

of expected t.i;s_thus.obtaine the formof a (O
78-80C | H N ?g%%f g ?p%%ﬁ) ?E&’go ‘?ﬁ%afﬁﬁufgf%%t?m %fﬁf’arédaSP’(’d,SQﬂE);
4. 65 (broad6sl 1H;md41356490521m1 416)q1)3.80 spdiudHpzide80n (39 @iHof 2936 (d,
2H); 1.90-1475 51 m 0,90 (d,. .6H)
16. 4. 2 (5 -Isg% %B‘%miﬂ% g tetr %%?%E%H Eoiz E‘?’gﬁg. d.dmf“r aR” st
4-yl) et hyl aftWesPBEESsol uti on of 0. 64 g (1.93 mml) of et hyI

[2- (5" -isobgh¥lmixture is allowed to cool to room temperature and then
3,4,5, 6- tetrah dr o- 2H—[11 2f 1 bi pyridinyl-4-yl) eth)é cargarrate obtained in
step 16. 3. CPH §nYgakEdotNEeRa SFlPﬁEfiePr(EfF’E}'e at hﬁo6ﬁstlé3ﬁlﬁer1§t dakem vy g
(38.68 ol jnofiipblagsmaphhyer axideagee , adted aqiieeuli yhiase iis tHnhaaied

at 110C for r 38. 68 ). of potassiumh deadth
mxture is P&Et Qﬁ& g tga%'(])?g4é Hot S“W@%ﬁ%%?@%@gﬁ%@% oom
t enper at ur eOagénegnCIelmwm ecﬂnmdenasrh@dlucedtpr esstneatdde arqamnuson srmiirunm is
taken up incflighkEONELNANEont NELdAUELUSs PIASE: | L REY Rgrats%ﬁ e ANGgp oy

e conbl ne

extracted twwce wth dic or onet nhane, organi c phases are
washed wi t hegaParaFéﬁgaaﬁéoﬁées@@lw%h|%rro@ %%Imﬁqd}m%rﬁrﬁjqu@cﬁldm in
sodi um sul fah@ fAkelorevaposal | NghUBHER of Q@é@pchrprﬁ%éuzﬁ@xt%%é gvﬁfthout
expect ed pr IS obt ined,in the form of a yel | ow wax. I\/g MrH =
NVR( CDClS)8 ﬁ%’% BBt 1Fr?t%’°§0(m 1H); 6. 65(d, 1H):4.25(m 2H) 2. 80(m4H)
2.35(d, 211);1.80(m 3H); 1. 60(m 1H); 1. 45(m 2H) ; 1. 30(m4H) 0.90(d, 6H).

16. 5. 3- Car bampyl i,soxazol thyl [ 2-( '_-' obut

t et r ahydr o- %Eﬁ bzﬁfb?%ygr mﬁ 1x)’?ll‘flé‘t gyV Pbgﬁéf’gltf'hé B?%‘EEE@F‘PHE
per f or ned aE@oﬁdﬁﬁé)‘Ht:@OnhefpBoéédgréldeQ(Sr msed ) i wfERarpl- EKZIalzrldsieemyﬂ,
Starting wi leg 1.42_gn

2-(5'-isobu éliaL gPdid-{ ¥£t?r glr?%rggéqufn01if%| pgliPFarlIr}?% ElnyfteP gt hyl’ amm ne
obt ai ned int ?e‘BLl@f4 THW‘S@t@r(il'/@ e opdded portionwise, at’ room

car banmoyl i sps@petabuyk et hyhedqgni t raphenywhesnbongt e, +eRbain B A
0.62 nmL g of NN—dPrnso rﬁgglethlamne an %08?dp|h 71 mml)

of N, N-di rregfﬁwﬁﬁ?ﬁoiﬁr?a?hénu?ﬂ 3 Bf LEMBEHRENF B QFhéHehOBrEZ g of
pure producThés mibitaireedisn ctolmeefnm:rrmt@fd armrﬁeferml\md:@ﬁ @ssm(rfé ¥y 70C,

LC ME: M+H = H O 1 - 75 X

7.50 7.25 ég‘%&é é%‘%‘%@z)lf)%p ‘(Se? FQio S(er%ari‘ff)d ‘S% a(‘?‘ﬁl )

211) 2.70 ?mriq_‘l?d tthgee (@m%lmlthle%tyl acéﬁatm B ; cdniBihed . 3@Qyarmce
1.10 (]ghagéé) ard Séagﬁ‘edm'&'z ?;mluq:ajcéa(hcggg ?Qg 7&2)(111.11’(1 chloride

3 I\/Et hyl car | i soxazol - [ 4- met
trifluoronmet Ry y?ﬁlnﬁﬁiind?l?ﬂ) r?fvﬁéfr |Sdfi uf 3y 413@ ) carpafcefiltrate is

17. 1. tert - Bubytdnt 2a 088 neeiby! YedusBihykpERa EdI Retdy %ﬁ&@%&fb@trﬁpﬁ@ﬁf?

process is {forrre ac Ol’dj t.0_.t he pro%ure descri ped i n Exanpl é
(step 12. 2.5 ¥rar?Fhy FAGE @5 987 Ltk PAEFure ¢t Hitghloromethane,
4- cyanonet hydtldaml hguhqir pe%r dqueehscamincnyhat e. WD 3006/ @Q%e?ﬁ%}ad&@(& hré2 g

(29. 37 mmol I 20 f t hano under

at nosphere %}%\8 psr fogg' gogg}_agxpg%l €3 p#o ] tSt %t?tsar?‘l d 5™ he
formof a Vﬁﬁmpt@Wel\/HH = 243 I|H NWR (CDC13) 8 (ppm: 3 60-3.40 (m 211);
3.30-3.10 (rm 2113¢) 2. g@{; c2H); 1.50 (s, 911); 1.40-1.25 (m 611); 0.95
(s, 3H. 2p terﬁl(F But yl 4-nmethy I-4_} 0(3 met hyl car banoyl i soxazol - 5-

yl met hoxycaﬁa dt I(]Pﬂfﬁerﬂdr fe- (d.cakboxyl et @ fHe PHbeeds3ps (m

gerformad aT,IG:Df déngst eat henproqed@re(ﬂi@wlcbecbnn Exaopl epidadistap b3 3 )
tarting vv| g
oftert- buty (?2 ’m‘?’r%ﬁt hé ?FZ r?‘ret%ﬁll | bi hePP et nkl 1 (mca?Bbxyl ate and 0.78 g

(2.45 mol ) of 3- (rret hyl car bamoyl) - i soxazol - 5-yl net hyI

4-ni trophenyl gar tained,in step, 580 .34, mol ) .af.

N, N-di i sopr%psg/l et g%og}e%eg{ 21 t‘? %%mrg}lfno Qg_yﬂ)plpe}lgm_%

N, N- di et hyl am nopyri dine in 22 mL of 1,2- dichloroethane, 0.94 g of
expected product is obtained in the form of a wax. LC-Ms: MrH = 425 | H NWR
(DMSO) 8 (ppm: 8.70 (broad s, 1H); 7.40 (broad s, 1H); 6.75 (s, 111); 5.20
(s, 211); 3.40 (m 2H); 3.20 (m 211); 3.05 (m 211); 2.80 (d, 311); 1.40
(m 1111) 1 25 (m 411) 0 95 (s 3H).

A = N PN R - o T T B Y. I T 1



pi peridin-4-yl)ethyl]carbamate hydrochl ori de The process is perforned
according to the procedure described in Exanple 11 (step 11.2.). Starting
with 0.97 g (2.30 mml) of tert-butyl

4- et hyl - 4- W2 3Lot0spl2ear banoyl i soxazol 3% PCT/FR2009/052179

yl met hoxycar bonyl am no) et hyl ] pi peri di ne-1-carboxyl ate, obtained in step
17.2., and 5. 2,97 mol) of a 4N solution of hydrogen chloride in

di oxane, anglgéfgklgﬁf?%F?ffng with ether, 0.73 g of expected product is
obt ai ned i nThikepirocmsef iz weirferpeddeccondpng (B ti88mdidod Ldedd: i BédH in 361
I H NVR ( DVBQkaRip( BPA) (sBef01 (BT padsiSy i) ei&10Q OBr gaq; s, q%%- .
(broad s, 111556 80 (5 e%11) ? 5 20%%%1%1"3 ?Chsgogla(%q%iu?%z. D(d?Pﬁ—D;
1. 60- 1. 40 (rht-6Ay<chdogoauinodim-21ylipigenbebpt £ay bhelyy1aviez ol pregared hyl
{2-[4-Methylinl- (dcep 6.3., 3.825 g (18.98 mmol) of 4-nitrophenyl |
tr|fluoronetgﬁlg%r|nld%n-z-yl)plperldln-4-¥flethxlIcarbanate,The process i s
perfornmed atCoPdrigetene prdCedd e §34cPivBECOLh ER&NpIN% Malidaayay s ) .
Starting w ebh@laGige( 0. 83nmnol ) 00fL03- net by! carfmamsy kingaxazol dF y! mefhy!

[ 2- (4- met hylypi i,dipn4- thyl]lcarb e hydr.ochloride_ 0.23 g.(1.25 1)
of 2- chl orggﬁ-ggw%ﬂé?é%%?ﬁﬁ%%ﬁi?ﬁcgia S GEBELRS. £§°%|‘?l’é"rure ot
N, N- di i sopr 8pyEephybari nether ssold/edekang, 777 nd. of cfteponit rptedudt 2% e of
expect ed pregugtnky Qbt ahpedoif bheaf gngﬁkgf guagyder. mp. (O 160-162C,
LC-MS: MeH = 471 111 NVR (DVBO) 6 (ppn): .80"-°8.60 (m 211); 7.45 (m
1H): 6.95 (MP1H( CE:860(84°¢H): 5.20 (s, 211); 3.95 (m 2H): 3.60 (m
211); 3.10 (m 21-1); 2.80 (s, 311); 1.50 (m 211); 1.40 (m 411); 1.00 (s,

311). Exanple 18 (compound,k 64 : .
3- Met hyl ca?gaﬁoySréS%gg‘B'PY -lﬁngraFﬂ}r%zY%‘E@%%Y%h?bFJoqiﬁ-rféhloroqulnolm-2-
oxal i n- 2-ylyddpéphkylipipeki-¢ihedhyl katrbymhaaebamat e

18. 1. tert- | 4- h | net hyl) - 4- et hyl - .
piperig{ne??%§aﬁEégégg?gngéégg%ﬁggy%ﬁg% gﬁ%%omg1%%?ﬁ¥9ﬁﬁﬁﬁr?ﬁd%%ﬁ¥%QﬁﬁyI
4- (cyanoet heRycExBoRyENRthy| 86y piperi diii- 10c&0bgxyl(at.e O( Wdo2006/d301 4752)
in 33 ni of nﬁ@%ﬁfl%%#@furaf‘ 2ar[%—6¥%d%%1%&%%\gi§x%’1i t—z‘-?%g‘f;iri %ﬁ:i%riglquzl:ﬁgl]i?’ m.

(13.59 nmmol ) of _a 3M sol ution of ethyl magriesi um br om et her.

reaction negFiMiFarbPrBAtEr | PPEAIREDr BBNPEERPEr 4t ur € -R8R B2 (Rodr SMcEDhyif
acetate i s mdnediandpbpylredhyMuinsnepol edoieh a Jpat ho ofs i wedvat e f of xpwed
by addition_of turated ammgni um chl oride sol ution. The aqueous_phase is
separ at ed oﬁ%msﬁﬁygiPiaePnggh?aeaP mBsiuft B dihyl MHEd? afd, 3rrerEsmsIHed
or gani ¢ phasesxarelwashidevhbhosat Gir 2% @dy agfiepuse saehdiratc hlordae isldtion
and dried oygL §89%“8ESH|L§EEe égg é@e filtrate i s concentrated under
reduced pressure. The residue i cﬂrohatographed on silica gel, eluting
with a 95/ 5maPxt 4f€) of 289cPdReRankCalid: ekkhlj| =a¢68ate to give 1.63 g of pure
product in {hegi®r meéop ghi owgle = VS: H; qy 32 H,NVR )C13)
(PPM: 4.25 (s, 0, 4@&%}@31550@%%(%* A ?.‘20%, 1%%%%858
2.50-1.55 ({,r%—&;%.h}é)(s,%ﬁﬂ 1.3 (7 - 58H) . 028b/ (T;43Hbragl £, 1H);
tert-Butyl #-syanapethyl-4-ebhyspiperj d neo | ccarhoxylate T80t ign of
1.30 g (4.0} I% oéﬁI gr%§$ t&l

4- (cyanoet hoxyeatBon t #- TGN (i BEY ¥ ditnB0 1405031 AE,7 Fotéd ndd i n
t he precedi hy) st 2p40i tm1421L; of . d6 memhykHsul f oxi de are added 0.09 g (1.60
nml ) of sodiumchloride and 0.14 g (8.01 nmol) of water. The reaction
mediumis stirred at 150C for 1 hour. Diethyl ether and water are added.
The aqueousE¥#EREe| $ éEpupered 20 and extracted three times wth diethyl

ether, the TOMBEREICHFOMNF NBGRD1A6E yIRSREGI Wo L iy SpE UL _g0di um
chlori de solftion an ,drigg'over sodiuﬁisulfgte, éndpﬁrnﬁ%§¥§é§¥€§¥£?'§
concent r at AL IRIRFTF Sifctav 1 hebylsarbamate esi due i s chromat ogr aphed on

silica gel, eluting with a 95/5 m xture of cycl ohexane and ethyl acetate to

give 0.96 g,of pur rooduct ;i,n the fo of a.wax., LGMs, MH = 253 | H_.NWVR
(CDC13) 8 (%p%: 3&3’3’%,gah?;'[%.“26‘Eé?OEP@PW?iSn(a,‘{\’EW}PEHél&:‘l-zrm)r;
1.35 (s, 9143hybc8ObdmoyBddymethyl}isoxazole-3-carboxylate

18.3.tert- | 4= ( 2= am - 4- ot iperidine-1- _carhb | at.e The
process isB%%%féﬁééﬁgglg%r %?%ﬁ%%?éﬁé?%#%éﬁb Sﬁ) ES PSS %ﬁ%eEggﬁﬁF&bfg
(step 12.2.30 Eappiegl Wweter0.196 g -( $£83tanol yivh @ &5 tg bltyl mmol) of 4-
4- cyanonet hy{r Aoshdy{-pi peri dine-1scC : ad_4. : - 15_nmmol,) ; of
Raney ni ckel in %% of nethgno%Su%%gg%ggﬁigsgggnéa%%%gﬁ%%?éa%ggqgg?f at
50C, and after chromatography on a colum of silica gel, eluting with a
95/5/0.5 m xture of dichloronethane, nethanol and 28% aqueous ammoni a, 0.71
g of expected product is obtained in the formof a wax. LG M. MH = 257
NMR (CDC13) 8 (ppm: 3.30 (m 411); 2.50 (m 211); 1.35 (t, 211); 1.40 (s,
9H); 1.30 (g, 211); 1.25 (m 411); 0.80 (t, 311). 18.4. tert-Butyl



obtained in step 18.4., 2.68 nL (10.72 mmol) of a 4N solution of hydrogen
chloride in dioxane, and after triturating in ether, 0.76 g of expected
product is obtained in the formof a white powder. mp. (C: 222-224,
LC-M5: MrH ¥0O3291DYD5NMR7(DVBO) 8 (ppm): 3% 70 (broad SPCRAHRZ20d9 4058179 1H);
6.80 (s, 1H); 5.20 (s, 211); 2.95 (m 611); 2.75 (d, 311); 1.55 (q, 211);
1.45 (t, 211):; 11)3. - ts 6

3 Mot byl cor %%Fg@g&?%&%!5_dﬁsr?%l%%d( in FtampPe %6 (step 6.4.), 0.311 g
(2- [ 1- ( 6- chli@r-dqiimeax aldin 1o N Bl isopmiepydigrdvilaming. v 10). &6y I atbarfatendhle
process is pgr fmwr@qn@%wl%agl%%imn@ Qerduy 8 gdeLri10ad nid 15X | & k2

step 12.5.). . Startin ith O 0.89 mmol ) of
g- me!tohyl car ba ﬂrPé%’}Z%fg -1g§§r’F‘ﬁEPﬁ?I(‘3'CE‘rbOXY ate, and after
[ 2- (4- et hyl phpematdioadayhlyeidhy lsidachargile ydiachy anitte.a B26 Gritd 33 ol )

of 2,6- dich. i noxal i ne and 460 _pL .66_mmol) o .

N, N-di | soprgﬁ;%“g%%;? et é&gl v‘&%t}qﬁ“%%m 8f4a%et%%1i F1T%, RFSYGE ofis
expect ed prodtetines dbt &heedorm blie af ehritel pawdell.ow powder. mp. (C):
158-160C, L MS: Mey.=15Q11334NVR (DVBO) 8 (ppm): 8.80 (s, 111); 8.70 (m
1H); 7.90 (s, 411); 7.60 (s, 2I1); 7.40 ((m 111): 6.80 (s, 1H); 5.20 (s,
2H): 3. 90- 3. BOVHR (ZRFi:3. dolwrR) 211)702(60 LH) ;3M)501.(80 1H) ;307 (4R BH):
g.ﬁ/gt §1t|’ 311hy ;Exanel qml9 100meourd @0) 1H) ; 6.65 (s, 1H); 5.20 (s, 2H);

- yl car

gan%ylisoxa oI-S-%Inethyl&é-%l-(G-chloro-

qui noxal i n- 2-yY) -Boi ¢8bat $I- 5Ppér Ai AT4- yH} et By P cHPbatit e AP, (Berad dut vl

4- (cyanoet haxycanbanyl(ethyl 3- 42H$0buat. glopiipeni dmnesks car boxyl ate The

process is performed according to the procedure described in Exanple 18

(step 18.1.). Starting with 5.00 g (16.99 nmmol) of tert-butyl

4- (cyanoet h@xygcar bdrj¢ vy hgd ey besddanel + sayboxyhat e QAD 12006/l r#52)

n 56 b of qhehtalindpalylaipedaih0,s 99yl ctdcdbommatl Of a 2M sol ution of
e’in_ether, 1:

i sobut yl magnesi um br oni pure product are obtained in
the form of T8 vaxSoletisn MH 2-3539 HIRME (epetB) oF (pbhyl 42 (- & ;

3.80 (s, ll&hlo%oﬁaihﬁmi%\l\b-g-ﬁgiggkig%}ll;-41y15.t€15mcé%ﬂsamo%-léﬁiyﬁ@th%l})-:

1.40 (s, 9H%.h; 1.30 %t 3H%' 9 , . , ,
19. 2. t er t - BUEYFAZRY BAGTECHY PXY LR S UPYPEPPEFR dPn&rEP dalboxylatfe Mhef 2
process is pénfonimedracedr dienpaholt hadpridetdurendesanicbad amdexdamy e-ckn

(step 18. 2. | i 4 16 | ) -of .tertzbutyl .
4- (cyanoet h%???%?%%{ﬁggny{rhgl ;LE-’- ‘4§8| g%"‘b%t)ylopﬁn%‘ggo &R egrlﬂ%%zf]a?“él%%t §™ed
in the precedi hgtspbpdriofutrdannl Stirdingt byl cont foxédeat RIEAE UK 6Bml )
of sodi um chlgrisde and 0.15 g (8.31 mmol) of water, 1.10 g of pure product
are obtained in the formof a wax. LGMS: MH = 281 |H NVR (CDC13) 8 (ppm:
3.50- 3. 30 (fPeqmixtyres ismalidpwed £ooceal be) roem7peprpratiye angh than
3H); 1.40 (80094d) in0af0itd, bHtH. AR JARNiliBEkY! thus formed is filtered
4- (2- am noet E)él é ﬁ %ﬁObUt I |§erhd| ne-}é- carboxyl ate The process is
per f or med aBcor g6t A ng? cEREFeugRL¥ vhEY $HPEkaiten Apsme uer )
Starting V\,ihtrhcﬂluﬁlOag Ehik rT/Tm’IdC) af. 12rd E)di)ﬂt%ﬂlre prgduct is E)btained 1|r3 f
4- cyanonet = 4] yL pi iLdine-1-carboxylate and 1.16 g (19.75 nmo o]
Raney ni cke%ﬁienﬂfgam&o% Lﬁ@?%%ng{gwﬁnaér a hydrogen at nosphere (70 psi), at
45C and aftBrpchr6fat 0gPapRAY208. alLEoM8rmMeH si k7@a gel, eluting with a
96/ 4/ 0.4 m xi o L6 hl r% ang, nd % aguHequs ni-a,, 0. 50
g of expect edqgl?%da](j}?s?g gbt al n)g'd ?hFjﬁtéB?g%in %f %1%§6i ?.'HngN/B?L%HﬂB 85
I'H NVR (cDCi8- 81Hppny - 55. 38+ 32807 (T 42 Hjbroad st ( MHERH)7 - 30 761.( MEILH)E - 80 60
gm t4é1% ; | 1(40 (=) ;9%l)zn[ Tés?Szﬁm hél.lé,m; éﬂr@écli_(dﬂ z}i’ﬂl ;35.0Lc90(n(,d,2}©H,) 2. 5% 4.
ert-Butyl 4:isohutyl-4-[2-(3- yl_car bamoyl i soxazql - 5-
yl met hoxyca?BSﬂ?ga n%ééf h91 ?%ing%ri (irfe-ll'-acpar(b&??aage b pt sy gLH) 5
perforned atcépdiimg 2H)the.pbo¢edueB)described in Exanple 12 (step 12.3.).
Starting with 0.49 g (1.73 mol)
of tert-butyl 4-(2-am noet hyl ) -4-isobutyl pi peri di ne-1- carboxylate, 0.61 g
(1.91 nmol ) Espmplendt KGporpbadod3d) - i soxazol - 5-yl et hyl
4-ni trophenyl eakbanal e 88%akLoedsL . 3.,12438- sowalkh G 1) -

| e : Oslgl:gé‘(ég?rg?% It )%Of@lu(:%o@l@u%‘i:.}l .y1)

N, N-di i sopr o%f_‘etg | am ne_an

N, N- di met hyP&RfRd g?rﬂrﬁé]?ﬁhﬂicﬂbﬁ!“aﬁz- di chl or oet hane, 0.73 g of
expected product is obtained in the formof a wax. LC-Ms: MrH = 467 | H NWR
(DMSO) 8 (ppm: 8.70 (broad s, 1H); 7.40 (m 1H); 6.80 (s, 1H); 5.20 (s,
2H); 3.40-3.15 (m 4H); 3.00 (m 2H); 2.80 (d, 3H); 1.70 (m 1H); 1.50 (m
2H); 1.40 (s, 9H); 1.30 (m 4H); 1.20 (m 2H); 0.90 (d, 6H). 19.5.

3- Met hyl car banoyl i soxazol - 5-yl et hyl

[ 2- (4-i sobutyl pi peridin-4-yl)ethyl]carbamte The process is perforned
according to the procedure described in Exanple 11 (step 11.2.). Starting




IH NVR (DVBO) 8(ppm: 8.70 (broad s, 1H); 8.50 (broad s, 1H); 7.40 (d,
(m1lH); 3H);1.70 6.80(s, (m1lH; 1H); 1.50 5.20(s, (m6H); 2H; 1.30 3.00
(m (m6H,; 2H);0.90 2.75 (d, 6H). 19.6.

3- Met hyl car #anoghogosazel- 5- yl net hyl 37 PCT/FR2009/052179
{2-[1-(6-chl orogui noxal i n-2-y1)-4-isobutyl pi peridin-4-yl]ethyl|carbamate
The processgi s p ccor t he r.oc dure descr.i bed In npl e
12" (St op 12°50) " CEF Ry tuit 0. 30 4 o YiIE iR hain A 5]

3- nethylcarbahwibasbaaabb 5 ylnethyl

2 (4 cthyl pi per pdi nd- o) gt vi dear gﬁgt@ Dedsoabl o6l deoobhal ned, (g e

pr ecedi ng step 12 “rmol or oqui noxal'i ne an

(2.23 mol ) (8f 7§Tmmcr1tgjreéob%f@;kptétyiyr%ﬁwrdrdeeorlwaerhﬂzc@damam 2.08

acetonitrilg, Be%d @loEXpeet ﬁ&ﬂt@t an® obd ahmed s Nydbeoh f M oF 3are
yel | ow powdert§oggcﬁ$nc 144- 1 LC-MS: MrH = 530 1H NMVR. ( DVSO)

8.80 (s, 1HY 1REp- 37598 ed tygp- ?h60m9§tu§ﬁ)ls7t@@n(@F@ﬁ%é
(s, 1H): 5.80°¢sfo2HL2 Bof@s(m 2H) 3.70 (m 2H): 3.10 (m 2H): 2.80 (m

3H): 1. 80 ( . 1. 60 m_2H) ;. 0.90 6H) . | e
20 (conpouggh%gbu§%H§th cagﬂgﬁnffﬁ%%fg%gp é-yFﬂé%h%FTE?f%EH§8r%§§fﬁé A
trifluoronmechglegrin aini@eybaph pethial bretiyplitethythuar bamsed 29. 11 1Berxy/|

4- et hoxycar y t X r L1809y

500 166, L waar) CAPP T Aup s LRSI P ORI QONE S Bl (Bl
slowy, at V?Sﬁﬁmnééraépﬁén5oﬁ§ 38R0 659f79uﬁﬁopyoéﬂcé §6Eupb6ﬁkﬂedrﬁﬂm um

di i sopropyl aAedectrRNLE Afugﬁtgtgbwagg for 30 mnutes, 12.57 g (53.91 muol)
of benzyl 4- oxoplgggldlne | - carboxyl ate di ssolved in 140 nlL of diethyl

ether are atdBd Wi $é/ 4€2-%8C under argon. The reaction mediumis then
stirred at roomtenperature for 2 hours. Ethyl acetate i s added and the
medi umis cgoled in b h |ce/wat r. foI wed b addrtr aturated
annoniuntch?oélde squtﬁ%n ulgghshﬁhé éqPé P& gﬁ&téd %H
extracted thydeochhesidet h ethyl acetate, the conbined organrc phases are

washed wi t hpsatur abegh agueeys sogdi ymehbgr jfg, $oldH i QQrEnlguEi%le% OMEr (6

sodiumsulfate, and the filtrate i3 concentrated under reduced pressure
The resi duefi4oERTRHAP bR aptish RiPasnidisn igell] eshyl fagbanate arrtgs iredhiit ur e

of cycl ohexeﬁepaadlet hyh gcatabe 8§9cHl¥Eons:bhd, dodHE ]nreﬁipcttcé Modths
formof an Blly, LGS, M <922 ) M IMR (ABOS (PR, 7, o030, 00 3
hydrogen chloride in dioxane. Stirring is continued at room
temperature for 2 hours.
After evaporating under reduced pressure, 0.9 g of product is
obtained in hydrochloride form, which is used without further

purification in step 8.4. below.

8.3. 3-Carbamoylisoxazol-5-ylmethyl 4-nitrophenylcarbonate
To a solution of 2.00 g (14.07 mmol) of 3-carbamoylisoxazol-5-
ylmethanol, 1.71 mL (21.11 mmol) of pyridine and 0.172 g
(1.41 mmol) of N,N-dimethylaminopyridine in 15 mL of
dichloromethane, cooled to about 0°C, are added portionwise
2.84 g (14.07 mmol} of 4-nitrophenyl chloroformate. Stirring
is continued at 0°C for 1 hour and then at room temperature
for 1 hour.

The precipitate thus formed ig filtered off and then rinsed
thoroughly with diisopropyl ether. After drying under vacuum
at about 60°C, 3.12 g of product are cbtained in the form of a

white solid, which is used in the next step without further




(s, 1H); 4.10 (g, 2H); 3.70 (m 2H); 3.20 (broad s, 2H); 2.40 (s, 2H); 1.60
(m 4H); 1.20 (t, 3H). 20.2. Ethyl (4-Hydroxypiperidin-4-yl)acetate

hydr obrom de To a solution of 2.00g (6.22 mml) of benzyl

4- et hoxycarwonyd net thyd247 hydr oxypi peri di ag- | - car boxyl @e,/Febbaisned ziuvst he
preceding step, in 31 nL of dichloronethane, cooled in an ice/water bath,
are added sél é’léa 6 L (31.12 mmol) of a 5. 7N solution of hydrogen

brom de in F e At Stirring is continued at roomtenperature for 2
hours. 50 rﬂl_I@Jf fYTuentdare4atded and the resulting mxture i s evaporated

to dryness.iylhgg egjm s ggén; ur@gﬂ) ?}Ip)er Bﬁﬁefb%é%egl nglﬁ through a

sinter funnel g of th ect ct are obtalne or m of

t he hydrobr@?ﬁ%d §H NUR (DVBD) @ (%ﬁ)h) 780459(b¥]é)ad %,5QHs, 42HD- (q, 2H) ;
340(broads 1H); 3.10 (m 4H): 2.40 (m 2H); 1.80 (m 4H) 1.20 (t, 3H).

20. 3. EthyI hydr o trifl ororreth r|md|n2
pi peri di n- 4= y‘%] a% é%{% “]‘F‘Pé dé‘?%/tdf ed a[écdtsdlfﬁ'&OFBqFFig‘oﬂnlﬁ‘cédure
descri bed |yﬂﬁxmmtﬂiﬂﬁ—‘(sybpeﬂﬁy5ca)rb£ﬁﬁél ng vvlth 1.21 g (4.51 rrm)l) of

t hyl 4- hy, dj t h b d
;e)r e)éedl(ng sﬂ{ Xe{]g&g%éé J(% %%ly ace& a%cecf]ycl{ﬂ%)rom & P IOE%:dgl%St Iﬁ%?ﬁg}?ﬁ] di ne
and 1.65 rrLlll @%ﬂmw of $¢¢\Pd14€sopﬂ’t(ﬁ3§ﬂmg1y\hatm 196 3¢ gsdlovéd mmolQd wif of

acetonitrile, ran %i%r&é&ﬁirﬁéfﬁ%@&x%%@?ﬁfe@%ane gﬁ%f%ru £8 gel,

el uting vvltha9/1/ m xture of and 28%
aqueous anmBfiERchlaBide of clebpbeeddiproeeRt 8 af e o@)t&ﬁﬁeﬁ i(f- BRemhodin of a

wax. 2| H NW-(SMO imzo%ﬁgyﬁ%%m’ 6. 60 ﬁdnlg%phén 5{:5%035&:8 ‘21 10
(1q’60 T)BO (%) %ﬁo&l 11%051—(%_2 831_% C Sy 3k (gm(2 I_6|) mmolé} o(fSN N- dllsopropml )
4- ( 2- Hydr oxg/ettibdn ide (4atd i Dl 06RONEt h@d 3 immiceli )n- 2y 1)7; Npip@etHyDakiab-To a

sol ution of 39 .a of I ro 4 tr quoro

et hyl pyri r‘ﬁy(:'i-ﬁ n-2- Op?:)e’gb\r/l [O% EX‘%F] % {: l?;115“-’1r11en r{ ﬁ@e 6P§gle8|fn8
step, in 39ﬂhﬁLt€e)fPQ ¢Rahydrofuran IS added portl onw se, at -10C, 0.15 g of
| ithium al Lmn_[[pl U(Taclf')ydri(?&zd'i’@c mmw@ |I@+I§h_e Siirred at roomtenperature

for 1 hour he reaction _nmediumis cool ed to about 0C and 15 nlL of aqueous

sodi um hydr SR JOMFAoR (PR ar &- ﬂ-ﬁerﬂbéd’éédssl oW y. 8TRE rdsulH) ng7rBRt ure
[ sttl r redf a@rcsamrrﬁt equr at7ur5% f(Q{]d 301}:m nuyesp fakl owﬁg .byy . pﬁj‘t%@{’l\/\@ﬁ?
addition o i The sal ts arese rate o] y .fi tration
on Celite an\d\ﬁ% h & h];g]e 'Zét%n paratdd 5y t'I ing o #héoaaugoug hase
is extract ed Mi t(m,etzhy)l acettat(®robhetconh) ned mgawudadJMSea yare .doi €6, over
sodi um sul f €. an he filtyat n trated under reduced pressure. The
resi due thu]? obtalaldqhéedﬁ?s ipljir fjLe ! Wcﬁf‘@n&t ography on silica gel, eluting
wth a 97/3/0.3 m xt ure of di chI ororret hane, nethanol and 28% aqueous
amoni a. 0.féap Jg;gh is obtainedintheformof a wax. 114
NVR( CDC13) 8_%})%%2 8 40 ( 11) 6. d, 111); 4.45 ne 2H); 4.00(q, (br oad

s, 1H); 211)3 Sm)azo o met 121)112'6[51‘1 %d(%oresrleaa in-211).
111); 2.50 y]a(pﬁ;ek;ﬁi;ﬁ;.?.g Eel}raﬁkylaf&b'&:ﬁa?te{ 4- hydroxy-1-(4-trifluoro-

met hyl pyri m di n-2-yl ) pi peridin-4-yl]ethyllisoindole-1, 3-dione The process
is perforned according to the procedure described in Exanple 1 (step 1.3.).
Starting wah.0. 633 g€ Zhibeampdnowiisoxazol-5-ylmethyl 4-nitrophenyl -
4-(2- hydrowaq{]ggﬂgfel-m trifluoronethyl pyrimdin-2-yl)- piperidin-4-ol,
obtained in the preceding step, 0.62 g (2.38 mmol) of trlphenylphosphlne
0.69 g (2. Franwigceds 415 BrEqmiehadcorgsoiondol ehe, 3rdpederandeacsmbad| on
of 0.41 g (i 3& |e) gf( scél thsyb azogtgéfmgywﬂz?i b 'sg {Jnl mkl (Fc13)

t et rahydr of ur e expected product Is obtaine
8 (ppn: 8.1F %(Ydlcaililaam%’hﬂcﬁ%ﬁZOPH)S -V hapobH)2 - 38 gp (33 - §H)mmal o8, 30
Elm(ZZi\l) E%dﬁpl‘?&\l’ﬁ I chl?ﬂ&dfcﬁtha(ﬁ’E 451192 #0¢ ﬁ912§1 mmol) caf yrlclilr_;__ﬁ
m noet tr| uor oget y - 2- pi per.idin-4-o0 e

process is pé?ﬁ%?#%éghcédﬁé'w ﬁeBp&d€1 g@£ﬁ%§%¥ﬁﬁgﬁdﬂﬁeExﬁnﬁlg 9t
(step 1.4.)purst grtacdurtwish det38imgpd Ar6&mmigrofof a white powder.

m.p. (°C): 166-188°C

'H NMR (CDCl;) & (ppm): 8.40 (d, 2H); 7.50 {(d, 2H); 7.0 (s,

1H); 6.90 (broad s, 1H); 5.50 (=, 2H}; 3.10 (d, 3H).



4,5,6,7-tetrachloro-2-{2-[4-hydroxy-1-(4-trifluoronethylpyrimdin-2-yl)pipe
ridin-4-yl]ethyl}isoindole-1, 3-dione), obtained in the preceding

step, dissolved in an acetonitrile/tetrahydrofuran/water m xture (2/1/1) and
0.18 g (3.060nABLY/BF526Ryl enedi ami ne i n32.50 nL of etFYEWdIR2 Ofd A 1EHS
chromat ography on silica gel, eluting with a 90/10/1 m xture of

di chl or onet hane, net hanol and 28% aqueous anmoni a, 0.15 g of expected
product is obtained in the formof a wax. 1H NVR ( CDC13) ppm 0 (d,
1H); 6.60 (8;2111)3 MeBwipriampylizosmzpbe pmnethyl 3. 20 fém(sziL)lorO-
2.90-2. 60 (&10ad]sn-2H1) ﬁ;lﬁgriﬂln2ﬂ;£ﬂ-e5 1c3Ppbiardll). 20.7.

i1 ugr omob R | BFPERE Al R 2055 BTBEY | ST 4 119 Epsaie FRepidedss

is perfor rreMaExmpllsmgltoSttds;e mr@dedmterdéagr wheH 0n3Exa3¢pd e 1P nfpsilep of
12.3.). Starpti :

of 4- (2- anln%e ?ﬂ uoronet%y ln % ¥i$ %%?% Fh-4-ol
obt ai ned |n0bhélp¢@ce3d‘i n@t§lpep8 B 187 939(3) 58 himll? IOThOl of 3-methyl-

3- (et hyl C%Qﬁﬂ@%é%l?@éﬁé%ﬁﬂ#ﬂﬁéﬂé{ V1 4 ¢ QRIRIRhcaLRRake 01&?&&1‘?1%& n
step 9.1. dii sopropél et hyl am ne and O
2

(0. 22 mml)l’afs Rid? bt l'@‘ll%n‘%rﬁ)?p)ﬂl @-rd MAC3) Ntdb%sqplzowkqﬂlw@@t%e

0.165 g of expecged;fpr;m@t reaebt aiBedbPta it fof McBE FcRAWAST . a Muwhi tEC)
138- 140C, LC—I\/% 473 14 NVR (DVBO) 8 (ppm: 8.70 (m 211); 7.35 (t,
1H); 6.95 (WY ?& 6. 80 (s, 111); 5.20(m 2H); 4.50(s, 111); 4.30 (m 211);
3.40(m (maip). H) 3szeleQOLc2Mso MRi3H) 454. 90 (m 411); 1.45

Ex le 21 | t hyl )

(2-[1- (4 -ffuorob. SRt E%‘ﬁ?%‘[*%&;‘?]x%f AT Eapembe )7 759
tert-Butyl (Qd[ 11¥1 b?oﬁ‘é péenyl ¥ pi per4 @i hnA 3] etyaq c@,bdﬁﬁt;e%m s,
9(21.90 mmipot I Qb0ﬁ§;4 bpfobenzgne -0 421289 Miphhof (f ersghut ¥l gs

2- di 4 | eth bamat e
(2- pi peri ' ande VBT 2N ([, 3H); 1.75 (broad d, 2H); 1.60 (m, 1H);

1.40 {(m, 2H); 1.15 (m, 2H}.

Example 10 (Compound 28)
3-Carbamoylisoxazol-5-ylmethyl 2-[5f-(3-flucrophenyl) -3,4,5,6-
tetrahydro-2H-[1,2"]1bipyridinyl-4-yl]ethylcarbamate

10.1. tert-Butyl 2-{(5'-bromo-3,4,5,6-tetrahydro-2H-
[1,2']bipyridinyl-4-yl)ethylcarbamate

106.37 g (43.80 mmol) of 2,5-dibromopyridine, 10.00 g
(43.80 mmol) of tert-butyl 2-piperidin-4-ylethylcarbamate and
6.05 g {(43.80 mmol} of potassium carbonate are placed in an
autoclave. The mixture is then heated at 130°C for 12 hours.
The reaction mixture ig allowed to cool to room temperature
and then taken up in chloroform and saturated agueocus sodium
hydrogen carbonate sclution. The aqueous phase is separated
out and extracted twice with chloroform, and the combined
organic phases are washed with saturated aqueous sodium
chloride solution and dried over sodium sulfate, and the
filtrate is concentrated under reduced pressure.

After chromatography on sgilica gel, eluting with a 95/5
mixture of dichloromethane and methanol, 6.9 g of pure product

is obtained in the form of a white powder.



9.98 g(60.66 mmol ) of caesi untar bonat eand0. 54g (0. 88

nmol ) of Bl NAP( 2, 2' - bi s(di phenyl phosphi no)-1,1'- binaphthyl) suspended in
100 nL of toluene are placed under an inert atnosphere. 0.098 g (0.44 mol)
of pall adi v d2atel{@te26s t hen added. ThéOreaction ni PCOYERS OCHES 2180

| uxed for 6 hours. 0.045 g (0.20 nmmol) of palladiumdiacetate and 0.25 g
(0.40 mol) B . af e added~and the mxture is left to stir at reflux
for 12 hour's: Thte%ac%(?%ngﬁgda:um is allowed to cool, and ethyl acetate and
wat er are added. The aqueous phase is separated out and extracted tw ce

with ethyl pgepate. gndpt-Beocanbi ped-ecgaRhgapbasges é@[@'%%ﬁ?ﬂi%h91—4—
sat urat ed aqueous sodjum chloride solution and dried over sodi um sul fate.
After evapofatfhyYbiP1%%e sol vent, the residue obtained is purified by

ghrﬁlrrat ogr aﬁdsny aorecsixﬁirc&lz geEa ae.gatti@g(mwlsama&?/ 0£2 mﬁ(ﬁ%@téﬁlf 2-(57-

i chl or onet.hane n n % a 0 nia 1o.give, 1. 0
expected p e ?‘ha& t egf %‘??ﬁ%%y‘érwqﬁé Pg b??ggl%%”f)l. gj(%ﬁ.‘/_ ‘i’z%ﬁﬁgjﬁyi LC MB:
MrH = 384 1ddrhwRe¢OMSO) o ppead: 7180 (xherPH) 106.190 (d,in2H) 108. #Q: ( bedad
, 111); 3. 30410y o 9 1) a2 s ek 7 1ok140
?s, 91)1); 1‘.31(3)51(‘{%5%'5191}55;‘851’. gcoédgﬂrﬁdzjzl% .anz_ig%/ ‘g’f%e?%%ﬁ%’l %é rgd“%hl?glo%ly
{2-[1- (4" -}t 6bBphemPL-o4 yinglilpept deFifluprpachyi Fc@didhmat Bt THELI PP 0dEss

is performegbRecRidi NGt 0rbhe ProgsSHseudesEdbed ol l0rtst-@Ron
10.5.). Starti nﬁ with 1.50 % (3.91 mpl) of tert-butyl
|

{2-[ 1° (4- brBIOPRERYHT PPPRFFdi H2 U2 v [ HyANS farisamdied erofd #8F ARVERES
precedi ng si®pona 66The( phéavmdde obefathodophemddrarion c eleé dagdedsg
(11.74 nmol ), of caesium.carbonate i.n 40 ni_ .of 1 mxture of

Lot ahyar of SFER® antf velter LS o sty o/ B e b ity . emsca5heand
after purifécabined byprgandrat plgregpdy age svashed gelithelagtiumpted haguediz/ 0. 2
m xture of dighlor t ha. f an % u mni : g
expect ed pr%%%%f"ﬂa%ﬁo tgfene il%ﬁ‘:{l%é,f ogﬁ?%# a aﬁ)tzs so} 1 d. q"é'uljfa%%m S?ﬁ( O:
173- 175C, LENEE R &t gdounder yadycef/RpOREEITS(ppm): 7. 60(m 211);7.50 (d,

211); 7.20 4my gléf;pﬁb@éct are obtained in the form of an oil, which is

used in the next step without further purification.

10.3. 4-Nitrophenyl [2-{5’-bromo-3,4,5,6-tetrahydro-2H-
[1,2']1bipyridinyl-4-yl)ethylcarbamate

The process is performed according to the method described in
Example 1 (step 1.5.). Starting with 3.00 g {(10.56 mmol) of 2-
(57 -bromo-3,4,5,6-tetrahydro-2H-[1,2' ]bipyridinyl-4-y1)-
ethylamine, prepared in step 10.2., 2.34 g (11.61 mmol) of 4-
nitrophenyl chloroformate, 3.41 g (26.39 mmol) of N,N-
diisopropylethylamine and 0.129 g (1.06 mmol) of N,N-
dimethylaminopyridine, and after triturating in disopropyl-
ether, 3.27 g of product are obtained in the form of an

amorphous solid.

10.4. 3-Carbamoylisoxazol-5-ylmethyl 2-{5'-bromo-3,4,5,6-
tetrahydre-2H-[1,2/ 1bipyridinyl-4-yl)ethylcarbamate

The process is performed according to the procedure described

in Example 4. Starting with 1.00 g (2.23 mmol) of 4-nitro-
phenyl [2-(5'-bromo-3,4,5,6-tetrahydro-2H-[1,2' Jbipyridinyl-4-
yl)ethylcarbamate, obtained in step 10.3., 0.575 g (4.45 mmol)
of N,N-diisopropylethylamine, 0.136 g (1.11 mmol) of N,N-




(d, 211);6.75(broad s, 111); 3.70 (m 211); 2.95 (m 2H); 2.70 (m 211);
1.70(m2H); 1.40 (s,911); 1.35 (m 311); 1.20 (m 2H). 21.3. .
2-[1-(4' - Fluorobi phenyl-4-yl)piperidin-4-yl]ethylam ne The process is
performed Aol ng0%D26he procedure deséti bed in ExamgiTg FR200SVEE214.58. ) .
Starting with 1.10 g (2.76 mol) of tert-butyl

{2-[1- (4 - f & ips 0By PRGN de YA RL peramn-%.vgdr SNy carhgmne,  ghtaiged | n
t he precedi ng step, and % 11 nL (25.09 mmol) of” trifluoroacetic acid in 20
nL of di chl BYSRtHasehy hhecsisele hasraTeeranidey apdatafRr WErht35%-406i um

hydr oxi de, extl asthpy sthérdi ¢htopogeshaperedpybadeoves spdheargulfaigeand
evaporating.to dryness ..Eroduc Is obtained in the formof an col oured
solid. LC METRaEF =2 288ty W)ﬁ%ﬁ/sc» 8(ppm : 7. 60(m 2H) ; 7. 50 2H):
7.00(d, 21f fiy;13. 76{®) 2H) 62-B4nT 1. 70(m 2H); 1. 50(m 1H); 1. 35(m 2H) ;
21. 4. 3- Met hyl car banoyl i soxazol -5-yl methyl 0.74 g of expected
anmor phousor ange- (d, 2H);7.25(m 2H);2.75(m2H); 1.25(m 2H).
{2-[1-(4' -f1UoT o- Rrphengylisgxypbpedivinedhyl] ekhyF} c4Bbaimbrofhengilocess
| S performeg, 8005 o dgrdiy . ﬁﬂ@f@f@%&{apﬁﬁw%ﬁé@m&é%s&
12.3.). Starting with 0. 0. (0.90 mmo 0 .
2-[1- (4" -f |%o?%%i%hé%yﬁ3 AP bi pEr P oFarhayay b agranPhes -vhoathel 2n (Bhe
precedi ng steimo: 20, 9, { Ot QOraWPido 0fH3f1, 2/ 1bipyridinyl-4-yl)ethyl-
(et hyl car bamgyf | i soxazol -5-%@t h%/l 4-ni trophenyl carbonat e obtained in

PPl CIC SISt BFeR, ?

step 9.1., GNa 320 DL N =% di i SopropyI &L h§R aRPRE) i RE18-nL

of 1, 2-di chi roetiterey llaowbraid escidi tndatli.Ag3i iy ethe3g 6 b caxpeaied

ﬁmrgfj?%;:iziz‘?%‘%,Lc. Ve O i MR POM e o1 mixeure  of
tetrahydrofuran and water are placed under an inert
atmosphere. 0.125 g (0.15 mmol) of PACl,dppf.CH,Cl, is then
added. The mixture is then heated at about 80°C for 18 hours.
The mixture is allowed to cool to room temperature, the salts
are separated out by filtration on Celite, the filtrate is
then taken up in ethyl acetate and water, the agueous phase is
separated out and extracted twice with ethyl acetate, and the
combined organic phases are washed with saturated agqueous
sodium chloride solution and dried over sodium sulfate. After
evaporating off the solvent, the brown gum obtained is
triturated in diisopropyl ether. The green solid obtained is
then filtered off and dried under vacuum at about 80°C.
0.651 g of product is obtained.
m.p. (°C): 172-176°C, L{C-MS: M+H = 468
'H NMR (DMSO) & (ppm) : 8.50 (s, 1H); 8.15 (broad s, 1H); 7.9%0
(dd, 1H); 7.80 (broad s, 1H); 7.70-7.40 {m, 4H); 7.15 {(m, 1H);
6.90 (d, 1H); 6.80 (s, 1H); 5.20 (s, 2H); 4.35 (broad d, 2H);
3.10 (m, 2H); 2.85 (broad t, 2H); 1.80 (broad 4, 2H); 1.60 {(m,
1H); 1.40 (m, 2H); 1.15 (m, 2H).

Example 11 (Compound 53)
2-[1-(6-Chloroquinolin-2-yl)piperidin-4-yl] ethylcarbamoyl-

oxymethyl}isoxazole-3-carboxylic acid

11.1. tert-Butyl {2-{1-(6-chlorogquinolin-2-yl)piperidin-4-y1]-




IH(m (s, NWVR (DVBO) 2H);7.45 111);5.20 8(ppm: 8.70 (broad s,1H); (s, 2H
3.75 (broad 7.25 (m s, (m 211); 1H); 211); 3.10 7.60 7.00 (m (m (m
211); 2H); 2H); 2.80 7.50 6.90 (s, 3H); 2.70 (m 2H);1.75 (m 2H); 1.45 (m
31-1); 1.29Q 0B4)055%s@npl e 22 (conpoubd 79) PCT/FR2009/052179

3- Met hyl car banoyl i eoxazol -s-yl net hyl (+) -[ 1- (4-chl oro-

pht hal azi n-g=pah) Py Fddgidn- 3- yl net hyl [ carbamate 22.1 tert-Butyl () -3-
[(3-nethy|ca&ﬁ§ngﬁlisoxazol-5-y|nethoxycarbon | am no) met hyl ]
pyrrol i di ne12CarhoxX\i-dfe ™ed ) pr 8€essers -BeEYor nddpaRebidingd t vlenbyl) -

procedur e desdsdduet | cdmaapt eal) (step3lgb. (s, 78t dkdd1Ng & tH 2.89-H169-99
comercial), 3.52 g (10.98

I f -.1- Boc- 3- (am nonet hyl ) pyrrol i di ne .
% § gf E?: unjé"t“ra;c%ear E%%‘Q?S?Js%%azgﬁx@?yPﬁm%yﬁ% %7 it phety | BaFBBRAE
obt ai ned imamhqn&ﬁé&#ﬂ:ﬁutm1cﬁi4»ﬂ$)mnmiﬁ@krﬁdwgéﬁiiﬁpEO?yb@ém¥HaﬂhB§.and
0.61 4. dmul [ | am yridine, Ln. 1 0 VR .
di chl or get %g,lne, é’}nté_&faef ;13;@5%}[% poateat b%/?(gh(lr: ot glngkxﬁwson%gﬁ regcpien
el uting wi TH-*VEG0/67 Gtlevasl /0 coodi curecof temperature and then taken

up in dichloromethane and water. The aqueous phase is
separated out and extracted twice with dichloromethane, and
the combined organic phases are washed with saturated aqueous
ammonium chloride solution and dried over sodium sulfate, and
the filtrate is concentrated under reduced pressure. After
evaporating off the solvent, the residue obtained is purified
by chromatography on silica gel, eluting with a 98/2/0.2
mixture of dichloromethane, methanol and 28% aguecus ammonia.
3.40 g of pure product are obtained in the form of a powder.
LC-MS: M+H = 390

m.p. (°C): 120-122°C

"H NMR (CDC1ls;) & (ppm): 7.80 (d, 1H); 7.65 (d, 1H); 7.60 (s,
1H}; 7.40 (d, 1H); 7.00 (4, 1H); 4.50 (broad d, 3H); 3.25 (m,
2H); 2.90 (m, 2H); 1.90 (4, 2H); 1.65 (m, 1H); 1.45 (m, 11H) ;
1.25 (m, 2H).

11.2. 2—[1—(6~Chloroquin01in-2-yl)piperidin—4—y1]ethylamine
To a solution of 10.95 g (28.08 mmol) of tert-butyl {2-[1-(6-
chloroquinolin—z—yl)piperidin—4~yl]ethyl}carbamate, obtained
in step 11.1., in 10 mL of dioxane, cooled in an ice/water
bath, are added slowly 28 mL (112.00 mmol) of a 4N solution of
hydrogen chloride in dioxane. Stirring is continued at room
temperature for 3 hours. After filtering through a sinter
funnel, the product is obtained in hydrochloride form and is
then basified by treatment with 35% sodium hydroxide. After
extracting with dichloromethane and then drying over sodium
sulfate and evaporating to dryness, 8.13 g of a white powder
are obtained.

LC-MS: M+H = 290

m.p. (°C): 118-120°C

'H NMR (CDCl;) & (ppm): 7.80 {(d, 1H); 7.65 (d, 1H): 7.60 (s,



di chl oronet hane, nethanol and 28% aqueous ammoni a, expected product are
obtained in the formof a wax. 1.32 g of LGMs: MtH = 383 111
NVR(DVBO) 8(ppm:8.70 (bs, 1H); 7.00 (bs, 1H); 6.80 (s, 1H);5.25(s, 2H)
3.40(m 3110 3000/¢®52811); 2.80 (s, 3143; 2.20(m llPcT/FrR2Q0Om,/bED)L74l. 60
(m 1H); 1.40 (s, 911).

1H) ; 7.45 {d, 1H); 7.00 (d, 1H); 4.50 (broad d, 2H); 3.00 (m,
2H); 2.80 (t, 2H); 1.85 {d, 2H); 1.65 {m, 1H); 1.50 {m, 2H);
1.30-1.10 (m, 4H).

11.3. Ethyl 5-{2-[1-(6-chloroquinolin-2-yl)piperidin-4-vy1]-
ethylcarbamoyloxymethyl }isoxazole-3-carboxylate

To a solution of 3.54 g (20.70 mmol) of ethyl 5-hydroxymethyl-
isoxazole-3-carboxylate (commercial), 7.88 mL (41.41 mmol) of
N,N-diisopropylethylamine and 1.26 g (10.35 mmol) of N,6N-
dimethylaminopyridine in 120 mL of dichloromethane, cooled to
0°C, are added portionwise 4.17 g (20.70 mmol) of p-
nitrophenyl chloroformate. The mixture is stirred at 10°C for
2 hours and then evaporated to dryness. The residue obtained
is taken up in 120 mL of 1,2-dichloroethane, followed by
addition of 6.00 g (20.70 mmol) of 2-[1-(6-chloroquinolin-2-
yl)piperidin-4-yl]lethylamine, obtained in step 11.2. and 5 mL
{26.27 mmol) of N,N-diisopropylethylamine. The mixture is
heated at 70°C for 12 hours.

After cooling to room temperature, the insoluble material is
filtered off and agueous 1IN sodium hydroxide solution is added
to the filtrate. The product is then extracted with
dichloromethane. The combined organic phases are washed
successively with saturated agqueous ammonium chloride
solution, and then with saturated aqueous sodium chloride
solution. After drying the organic phases over sodium sulfate,
the resulting scolution is concentrated under reduced pressure.
After purifying on a column of silica gel, eluting with a
98/2/0.2 mixture of dichloromethane, methanol and 28% agueocus
ammonia, the product is triturated in diisopropyl ether to
obtain 5.10 g of expected product in the form of a white
solid.

m.p. (°C): 113-115°C

"H NMR (CDC1l;) & (ppm): 7.70 (d, 1H); 7.50 (m, 1H); 7.45 (m,
1H); 7.35 (m, 1H); 6.90 (d, 1H); 6.65 (s, 1H); 5.20 (s, 2H);
4.70 (m, 2H); 4.50-4.30 (m, 5H); 3.20 {(m, 2H); 2.90 (broad t,
2H); 1.80 (broad d, 2H); 1.60-1.20 (m, 6H).

11.4. 5~{2—[l—(6—Chloroquinolin—2—yl)piperidin—4—yl]ethyl—




22. 23- Met hyl car barmoyl i soxazol - 5-yl methyl (+)-pyrrolidin-3- _

yl met hyl car bamat e hydrochl ori de The process is performed according to the
procedure described in Exanple 11 (step 11 2.). Starting with 1.30 g (3.40
mol ) of tefP-ptt§055267 ~ PCT/FR2009/052179

3-[ (3- net hyl car banoyl i soxazol - 5-yl net hoxycar bonyl am no) net hyl ] pyrrolidi ne-1

- b | at €= fbgin gfl h pg&g £hlor i -él\gég&ution i n di oxane,
aﬁgra??grat@?turafyg&cn di ¥hy| et h%floo 829 Qlf%%%},fl

m p. (C): 187 ‘18@0 LRA-HOL 2B30% @hi (% %mlh so£14etm:1( DVBOR - d(Lpris)-:
8.70 (bs, ldliiborcﬁq@ﬂuﬁmn%-lﬁ @ﬁ@r{dﬁniﬂ) ﬁ}@lééflcgﬁéag &Qg(r(q ﬂ;ﬁ}t)
3.45 (m 1 SOQ%%%@ZH 5%«5|1_|1)boxyf'a(.)t( lk%ealrgrglz}n)step 23, n}m 211 mL of

211); 2.80
) ethanol are added 10.27 mL (10.27 mmol) of aqueous sodium

hydroxide solution (1N). The mixture is stirred at room
temperature for 2 hours. After evaporating to dryness, the
residue is taken up in a minimum amount of water, followed by
adding, at 0°C, aqueous 1N hydrochloric acid solution to PH 4-
5. After separation of the phases by settling, the o0il
obtained is triturated in acetone to obtain 0.45 g of expected
product in the form of a white solid.

m.p. (°C): 180-182°C, LC-MS: M+H = 459

"H NMR (DMSO) & (ppm): 8.40 (broad s, 1H): 8.00 (broad s, 2H);
7.85 (broad s, 1H); 7.75 (4, 1H); 7.55 (d, 1H); 6.85 (g, 1H);
5.20 (s, 2H); 4.50 (broad d, 2H); 3.55 (m, 2H):; 3.10 {(m, 2H);
1.90 (m, 2H); 1.70 (m, 1H); 1.40 {m, 2H); 1.25 {(m, 2H).

Example 12 (Compound 60)
3-Methylcarbamoylisoxazol-5-ylmethyl {2-[3-dimethylamino-1- (4-
trifluoromethylpyrimidin—2—yl)azetidin—B—yl]ethyl}carbamate

12.1. tert-butyl 3-cyanomethyl-3-dimethylaminoazetidine-1-
carboxylate

1.20 g (6.18 mmol) of tert-butyl 3-cyanomethyleneazetidine-]1-
carboxylate (WO 2009/064 835) are dissolved in 15 mL of
methancl in a sealed tube. 6.18 ml: (12.36 mmol) of a solution
of dimethylamine in methanol are added and the reaction medium
is stirred at 80°C for 3 hours.

The mixture is allowed to cool to room temperature and then
evaporated to dryness. The residue obtained is chromatographed
on a column of silica gel, eluting with a 97/3/0.3 mixture of
dichloromethane, methanol and 28% agqueous ammonia to give
1.32 g of expected product in the form of an oil.

LC-MS: M+H = 240

"H NMR (DMSO) & (ppm): 3.75 (m, 4H); 2.90 (s, 2H); 2.15 (s,
6H); 1.40 (s, 9H).



(m 111); 2.05 22.33-Met hyl car banoyl i soxazol -5-yl net hyl (+)-[1-(4-chl oro-
pht hal azi n-1-yl ) pyrrolidin-3-yl nethyl]carbamate The process is perforned
according to the procedure described in Exanple 12 (step 12.5.). Starting
with 0.19 Q02600 A#®5367 of 3- met hyl car basoyl i soxazol PErylFeeilyl/ 052179
pyrrolidin-3-yl met hyl car bamat e hydrochl oride, 0.17 g (0.89 mmol) of

1, 4-di chl orppht hal azjr .21 . (0,15 .l ). .of . ;.

N, N- di i sopr:E))i;;;tIB et %é%%ﬁl‘gynflg ?n%n%%ylm syl eripeasesidipe-1-

chr omat ogr FP Ry 53¢ ca gel, eluting with a 100/0/0 to 98/2/0.2 m xture of

di chl or onettwanes mR3hann a 28§%gqueous ca ia:40. g e cted

product is obtai nec{_ii thne, Fgfr mao?%la \%/noi f(gqu '{anr%.l)m g% (6%:21:1?@?{ 1C,3_

LC- VB MrH &Ry %ﬂmﬂeﬁ%wﬂw@%m%m-q@qxﬂM(nepbmaimw

%, M, Semastly 80, (10 S e Bbiensisd o5 pdey by o

110y 1 70 (oh T8l 455, Bohb6in  b9) react it meddtun 16 placed in

3- Car bgm)yla Sz dlond> yinmietrh bﬁdﬁ:d:géﬁ-hth&épl@ém{tmlpsi) at 50°C for §
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After evaporating off the solvent, the residue obtained is
purified by chromatography on silica gel, eluting with a
97/3/0.3 mixture of dichloromethane, methanol and 28% agueous

ammonia to give 0.64 g of expected product in the form of a
wax.

LC-MS: M+H = 426
'H NMR (DMSO} & (ppm): 8.70 (broad s, 1H); 7.40 (broad s, 1H);
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'H NMR (DMSO) & (ppm): 12.50 (broad s, 1H); 9.80 (broad s, 1H);
$.20 (broad s, 1H); 8.80 (broad s, 1H); 7.80 (broad s, 1H);
£.80 (s, 1H); 5.20 (s, 2H); 4.50 (m, 2H); 4.10 (m, 2H); 3.40
{m, 2H); 2.80 (s, 3H); 2.55 (s, 6H); 2.10 (t, 2H).

12.5. 3-Methylcarbamoylisoxazol-5-ylmethyl {2-[3-dimethyl-
amino—1~(4—trifluoromethylpyrimidin-2—yl)azetidin—3—yl]ethyl}—
carbamate

0.40 g (1.00 mmol) of 3-methylcarbamoylisoxazol-5-ylmethyl)
[2- (3-dimethylaminocazetidin-3-yl)ethyl] carbamate hydrochloride
(2:1) prepared in the preceding step, 0.20 g (1.10 mmol) of 2-
chloro-4-trifluoromethylpyrimidine and 700 pL (4.02 mmol) of
N,N-diisopropylethylamine are dissolved in 5 mL of
acetonitrile in a microwave reactor (Biotage Initiator™ 2.0
model) . The reaction medium is subjected to microwave
irradiation for 10 minutes at 130°C.

The mixture is allowed to cool to room temperature and water
is then added to the reaction medium. The agqueous phase ig
separated out and extracted several times with
dichloromethane, and the combined organic phases are washed
with saturated aqueous ammonium chloride solution. The
resulting solution is dried over sodium sulfate and the

filtrate is concentrated under reduced pressure.
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gel, eluting with a 97/3/0.3 mixture of dichloromethane,

methanol and 28% aqueous ammonia, and, after triturating in
diisopropyl ether and filtering, 0.38 g of expected product is
obtained in the form of a white powder.

m.p. (°C): 154-156°C, LC-MS: M+H = 472

"H NMR (DMSO) & (ppm): 8.70 (broad s, 2H); 7.45 (t, 1H); 7.10
(m, 1H}; 6.80 (s, 1H); 5.20 (g, 2H); 4.10 (d, 2H); 3.80 (d,
2H); 3.10 (m, 2H); 2.80 (s, 3H); 2.20 (s, 6H); 1.90 (m, 2H).

Example 13 ({(Compound 63}
2,2,2-Trifluoro-1-(l-methyl-1H-imidazol-2-yl)ethyl {2-[1-(4-
chlorophthalazin-l-yl)—3-dimethylaminoazetidin-B—yl]ethyl}—

carbamate

13.1. tert-Butyl 3-dimethylamino-3-{2-{2,2,2-trifluoro-1-(1-
methyl—lH—imidazol-2—yl)ethoxycarbonylamino]ethyl}azetidine—l—
carboxylate

To a solution of 0.60 g (2.47 mmol) of tert-butyl 3-(2-amino-
ethyl)—3—dimethylaminoazetidine—1—carboxylate, prepared in
step 12.2., 0.95 g (7.40 mmol) of N,N-diisopropylethylamine
and 0.06 g (0.49 mmol) of N,N-dimethylaminopyridine in 12 mL
of 1,2-dichloroethane, cooled to about 0°C, is added
portionwise 0.497 g (2.47 mmol) of 4-nitrophenyl chloroformate
dissolved in 3 mL of 1,2-dichloroethane. Stirring is continued
at room temperature for 1 hour. 0.488 g (2.71 mmol) of 2,2,2-
trifluoro—l—(1—methyl—1H—imidazol—2—yl)ethanol (commercial)
and 0.47 g (3.70 mmol} of N,N-diisopropylethylamine are then
added. The mixture is heated at 80°C for 12 hours.

After cooling to room temperature, water is added to the
reaction medium, the agueous phase is separated out and
extracted several times with dichloromethane, and the combined
organic phases are washed with aqueous sodium hydroxide
solution (1N) and then with saturated agueous ammonium
chloride solution. The resulting solution is dried over sodium
sulfate and the filtrate is concentrated under reduced

pressure.
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After purifying on a column of silica gel, eluting with a
97/3/0.3 mixture of dichloromethane, methancl and 28% agueous
ammonia, 0.71 g of expected product is cbtained in the form of
a wax.

LC-MS: M+H = 450

"H NMR (DMSO) & (ppm): 7.85 (t, 1H); 7.25 (s, 1H); 7.00 (s,
1H}; 6.45 (m, 1H); 3.75 {(m, 5H); 2.50 (m, 2H); 3.10 (m, 2H);
2.15 (s, 6H); 1.85 (t, 2H); 1.40 (s, 9H).

13.2. 2,2,2-Trifluoro-1-(1-methyl-1H-imidazol-2-yl)ethyl [2-
(3-dimethylaminocazetidin-3-yl)ethyllcarbamate hydrochloride
(2:1)

The process is performed according to the procedure described
in Example 11 (step 11.2.}. Starting with 0.71 g (1.58 mmol)
of tert-butyl 3-dimethylamino-3-{2-[2,2,2-trifluoro-1-(1-
methyl-1H-imidazol-2-yl}ethoxycarbonylamino] ethyl }azetidine-1-
carboxylate, obtained in step 13.1., and 3.90 mL (15.75 mmol)
of a 4N solution of hydrogen chloride in dioxane, and after
triturating with ether, 0.84 g of the expected product 1is
obtained in the form of an amorphous solid.

'H NMR (DMSO) & (ppm): 12.50 (broad s, 1H): 10.00 {(broad s,
1H); 9.20 (broad s, 1H); 8.30 (t, 1H); 7.60 (s, 1H); 7.30 (s,
1H); 6.80 (m, 1H); 4.50 (m, 2H); 4.10 (m, 2H); 3.90 (s, 3H);
3.40 (m, 2H); 2.70 (s, 6H); 2.15 (m, 2H).

13.3. 2,2,2-Trifluoro-1-(l-methyl-1H-imidazol-2-yl)ethyl {2-
[1—(4—chlorophthalazin-l—yl)—3—dimethylaminoazetidin—B—yl]—
ethyl}carbamate

The process is performed according to the procedure described
in Example 12 (step 12.5.). Starting with 0.50 g (1.09 mmol)
of 2,2,2-trifluoro-1- (1-methyl-1H-imidazol-2-yl)ethyl [2-(3-
dimethylamincazetidin-3-yl)ethyl] carbamate hydrochloride {(2:1)
obtained in the preceding step 13.2., 0.26 g (1.31 mmol) of
1,4-dichlorophthalazine (commercial) and 0.70 g (5.45 mmol) of
N,N-diisopropylethylamine in 5.45 mL of acetonitrile, 0.185 g
of expected product is obtained in the form of a powder.
m.p. (°C): 168-170°C, LC-MS: M+H = 512,

'H NMR (DMSO) & (ppm): 8.20 (m, 2H); 8.05 {(m, 1H); 7.90 (m,
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1H); 7.80 (broad s, 1H}; 7.20 {m, 1H); 6.90 (s, 1H); 6.40 (m,
1H); 4.40 (broad s, 2H); 4.20 (brocad s, 2H); 3.70 (s, 3H);
3.20 (m, 2H); 2.30 {m, 6H); 1.95 (m, 2H).

Example 14 (Compound 56)
Ethyl 5-[1-(6-chloroquinolin-2-yl)-4-fluoropiperidin-4-
ylmethylcarbamoyloxymethyl] isoxazole-3-carboxylate

14.1. Ethyl 5-{4-nitrophenoxycarbonyloxymethyl)isoxazole-3-
carboxylate

The process is performed according to the procedure described
in Example 8 (step 8.3.). Starting with 3.00 g (17.53 mmol) of
ethyl 5-hydroxyethylisoxazole-3-carboxylate, 3.71 g
{(18.40 mmol) of 4-nitrophenyl chloroformate, 2.07 g
(26.29 mmol) of pyridine and 0.214 g (1.75 mmol) of N, N-
dimethylaminopyridine, 3.80 g of expected product are obtained
in the form of a white powder.

m.p. {(°C): 85-87°C, LC-MS: M+H = 337

'H NMR (DMSO) & (ppm): 8.40(d, 2H); 7.60 {d, 2H); 7.10 (s, 1H);
5.55 (s, 2H); 4.40 (g, 2H); 1.40 (t, 3H).

14.2. tert-Butyl 4-[(3-ethoxycarbonylisoxazol-5-ylmethoxy-
carbonylamino}methyl] -4-fluoropiperidine-1-carboxylate

The process is performed according to the procedure described
in Example 1 (step 1.6.). Starting with 0.70 g (3.01 mmol) of
tert-butyl 4-aminomethyl-4-fluoropiperidine-1-carboxylate
(commercial) and 1.11 g (3.31 mmol) of ethyl 5-(4-nitro-
phenoxycarbonyloxymethyl)isoxazole-3-carboxylate, obtained in
step 14.1., 0.33 g of pure product is obtained in the form of
an orange-coloured cil.

'H NMR (DMSO) & (ppm): 7.75 (broad t, 1H); 6.90 (s, 1H); 5.25
(s, 2H); 4.40 (g, 2H); 3.80 {(m, 2H); 3.00 (m, 2H); 3.25 (m,
2H); 1.75-1.45 (m, 4H); 1.40 (s, 9H); 1.30 {(t, 3H).

14.3. Ethyl 5- (4-fluoropiperidin-4-ylmethylcarbamoyloxy-
methyl) isoxazole-3-carboxylate trifluorocacetate
To a solution of 0.90 g (2.10 mmol) of tert-butyl 4-[{3-

ethoxycarbonylisoxazol-5—ylmethoxycarbonylamino)methyl]—4—
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fluorcopiperidine-l-carboxylate, cbtained in step 14.2., 1in

10 mL of dichloromethane, cooled in an ice/water bath, are
added slowly 1.06 mL (12.57 mmol) of a trifluorcacetic acid
solution. Stirring is continued at room temperature for
3 hours.

After evaporating under reduced pressure, 0.46 g of product is
obtained in trifluorcacetate form, which 1is used without

further purification in step 14.4. below.

14 .4, Ethyl 5-[1l-(6-chloroquinolin-2-vy1)-4-fluoropiperidin-4-
yimethylcarbamoyloxymethyl] isoxazole-3-carboxylate

0.465 g (1.05 mmol) of ethyl 5-(4-flucropiperidin-4-
ylmethylcarbamoyloxymethyl) isoxazole-3-carboxylate
trifluorcacetate, obtained in step 14.3., 0.23 g (1.15 mmol)
of 2,6-dichloroguincline and 730 pL (4.20 mmol) of N,N-
diiscopropylethylamine in 5 mL of acetonitrile are introduced
into a sealed tube. The mixture is then heated at 120°C for 12
hours. The mixture is allowed to cocl to rocom temperature and
the reaction medium is then taken up in ethyl acetate, the
aquecus phase is separated out and extracted twice with ethyl
acetate, and the combined organic phases are washed with
saturated agqueous ammonium chloride solution and dried over
sodium sulfate. After evaporating off the solvent, the residue
obtained is purified by chromatography on a column of gilica
gel, eluting with a 99/1 mixture of dichloromethane and
methanol, and 0.07 g of pure product is thus obtained in the
form of a white powder.

m.p. (°C): 132-134°C, LC-MS: M+H = 491,

'H NMR (DMSO) & (ppm): 8.05 (d, 1H); 7.90 - 7.70 {m, 2H); 7.60
- 7.50 (m, 2H); 7.35 (d, 1H); 6.90 (=, 1H); 5.25 (m, 2H); 4.45
- 4.30 (m, 4H); 3.40 - 3.20 (m, 4H); 1.90 - 1.60 (m, 4H); 1.35
(t, 3H).

Example 15 (compound 57)
3-Methylcarbamoylisoxazol-5-ylmethyl [4-fluoro-1-{4-trifluocro-

methylpyrimidin-2-yl)piperidin-4-yllmethylcarbamate

15.1. Ethyl 5-[4-fluoro-1-(4-trifluoromethylpyrimidin-2-yl) -

2

2
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piperidin-4-ylmethylcarbamoyloxymethyl] isoxazole-3-carboxylate
The process is performed according to the procedure described
in Example 14 (step 14.4.}. Starting with 0.46 g (1.05 mmol)
of ethyl 5-(4-fluoropiperidin-4-ylmethylcarbamoyloxymethyl) -
isoxazole-3-carboxylate trifluoroacetate, obtained in step
14.3., 0.21 g (1.15 mmol) of 2-chloro-4-trifluoromethyl-
pyrimidine and 730 pL (4.20 mmol) of N,N-diisopropylethylamine
in 5 mL of acetonitrile, 0.22 g of pure product is thus
cbtained in the form of a white powder.

m.p. (°C): 136-138°C, LC-MS: M+H = 476

'H NMR (DMSO) & {ppm): 8.70 (4, 1H); 7.75 {(t, 1H); 7.00 {(d,
1H); 6.90 (s, 1H); 5.25 (s, 2H); 4.50-4.30 {m, 4H); 3.40-3.15
(m, 4H); 1.90-1.50 {(m, 4H); 1.30 (t, 3H).

15.2. 3-Methylcarbamoylisoxazol-5-ylmethyl [4-fluoro-1-(4-
trifluoromethylpyrimidin-2-yl)piperidin-4-yllmethylcarbamate
A solution of 0.14 g (0.29 mmol) of ethyl 5-[4-fluocro-1-{4-
trifluoromethylpyrimidin-2-yl)piperidin-4-ylmethylcarbamoyl-
oxymethyl] isoxazole-3-carboxylate, prepared in step 15.1., in
1.10 mL {8.83 mmol} of a solution of methylamine in ethanol,
is stirred at room temperature for 1 hour 30 minutes in a
sealed tube. The regulting mixture is evaporated to dryness.
The residue obtained is triturated in ether and filtered.
After drying under wvacuum at about 60°C, 0.12 g of pure
product is obtained in the form of a white powder.

m.p. (°C}: 187-189°C, LC-MS: M+H = 461

'H NMR (DMSO) & (ppm): 8.70 (m, 2H); 7.75 (m, 1H); 7.00 {m,
1H); 6.80 (s, 1H ); 5.20 {m, 2H); 4.45 {m, 2H); 3.40 - 3.20
(m, 4H); 2.80 (m, 3H); 1.90 - 1.55 {m, 4H).

Example 16 (compound 43)
3-Carbamoylisoxazol-5-ylmethyl [2- (5" -isobutyl-3,4,5,6-
tetrahydro-2H-[1,2’]bipyridinyl-4-yl]lethylcarbamate

16.1. Ethyl [2-(5'-bromo-3,4,5,6-tetrahydro-2H-[1,2']bipyri-
dinyl-4-yl)ethyl] carbamate

The process is performed according to the method described in
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Example 1 {(step 1.5.). Starting with 4.52 g (15.90 mmol) of 2-

(5’ -bromo-3,4,5,6-tetrahydro-2H-[1,2’ ]bipyridinyl-4-v1) -
ethylamine, prepared in step 10.2., 1.89 g (17.49 mmol} of
ethyl chloroformate, 5.13 g (39.76 mmol) of N,N-diisopropyl-
ethylamine and 0.19 g (1.59 mmol) of N,N-dimethylamino-
pyridine, and after purifying on a column of silica gel,
eluting with a 99/1/0.1 mixture of dichloromethane, methanol
and 28% aquecus ammonia, 3.87 g of expected product are
obtained in the form of a powder,.

m.p. (°C): 87-89°C

'H NMR (DMSO) & (ppm): 8.00 (m, 1H); 7.30 (m, 1H); 6.40 (d,
1H); 4.45 (broad s, 1H); 4.15;3.90 {m, 4H); 3.10 (m, 2H); 2.60
{m, 2H); 1.65 {m, 2H); 1.55-1.25 (m, 3H); 1.20-0.95 {(m, 5H).

16.2. Ethyl {2-[5’-(2-methylpropenyl)}-3,4,5,6-tetrahydro-2H-
[1,2']bipyridinyl-4-yl]lethyl}carbamate

The process is performed according to the method described in
Example 10 (step 10.5.). Starting with 1.00 g (2.81 mmol) of
ethyl [2-(5'-bromo-3,4,5,6-tetrahydro-2H~[1,2']bipyridinyl-4-
yl}ethyl]lcarbamate, prepared in the preceding step, 0.61 g
(3.37 mmol) of pinacol 2-methyl-1-propenylboronate
(commercial), 2.74 g (8.42 mmol) of caesium carbonate,
suspended in 18 mL of a 9/1 mixture of tetrahydrofuran and
water, and 0.23 g (0.28 mmol) of PACl.,dppf.CH,Cl,, and after
purifying on a column of silica gel, eluting with a 99/1/0.1
mixture of dichloromethane, methanol and 28% agueous ammonia,
0.75 g of expected product is obtained in the form of a wax.
'H NMR (CDCls;) & (ppm): 8.10 {(m, 1H); 7.40 (m, 1H); 6.65 (d,
1H); 6.10 (m, 1H); 4.65 (broad s, 1H); 4.40-4.10 {(m, 4H); 3.25
(m, 2H); 2.85 (m, 2H); 1.90-1.75 (m, 8H); 1.70-1.40 {m, 4H);
1.35-1.20 {m, 4H).

16.3. Ethyl [2-(5'-isobutyl-3,4,5,6-tetrahydro-2H-
[1,2'])bipyridinyl-4-yl)ethyl] carbamate

To a solution of 0.74 g (2.23 mmol) of ethyl {2-[5'-(2-methyl-
propenyl)-3,4,5,6-tetrahydro-2H- 1,2 lbipyridinyl-4-yl]ethyl}-
carbamate obtained in the preceding step, in 30 mL of methanol

is added 0.10 g (0.94 mmol) of palladium-on-charcoal. The
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reaction medium is placed in a Parr bomb under a hydrogen
atmosphere (10 psi) at room temperature for 1 hour 30 minutes.
The resulting mixture is filtered through a Blichner funnel and
the filtrate is then concentrated under reduced pressure. 0.74
g of expected product is thus obtained in the form of a
powder.

m.p. (°C): 78-80°C

'H NMR (CDCl;) & (ppm): 8.00 {m, 1H); 7.30 (m, 1H); 6.65 {(d,
1H}); 4.65 (broad =, 1H); 4.35-4.0% (m, 4H); 3.30 (m, 2H}; 2.80
(m, 2H); 2.35 (d, 2H); 1.90-1.75 (m, 2H); 1.70-1.45 (m, 2H);
1.35-1.20 {(m, 3H); 0.90 (d4d, eH).

16.4. 2-(5'-Isobutyl-3,4,5,6-tetrahydro-2H- [1,2’ ]bipyridinyl-
4-yl)ethylamine

To a solution of 0.64 g (1.93 mmol) of ethyl [2-(5'-iscbutyl-
3,4,5,6-tetrahydro-2H-[1,2']1bipyridinyl-4-vl)ethyl] carkamate,
obtained in step 16.3., in 9.70 mL of ethanol/water (1/1), at
room temperature, 2.17 g (38.68 mmol) of potassium hydroxide
are added. The mixture is then heated at 110°C for 12 hours.
2.17 g {(38.68 mmol) of potassium hydroxide and the mixture is
left to stir for 4 hours. The mixture is allowed to cool to
room temperature and concentrated under reduced pressure. The
reaction medium is taken up in dichloromethane, the aqueous
phase is separated out and extracted twice with
dichloromethane, and the combined organic phases are washed
with saturated agueous sodium chloride solution and dried over
sodium sulfate. After evaporating under reduced pressure, 0.37
g of expected product is obtained in the form of a yvellow wax.
LC-MS: M+H = 262

'H NMR {CDC1l:;) & {(ppm): 8.00 (m, 1H); 7.30 (m, 1H); 6.65 (d,
1H}); 4.25 {m, 2H); 2.80 (m, 4H); 2.35 (d, 2H); 1.80 {(m, 3H);
1.60 (m, 1H); 1.45 (m, 2H); 1.30 {(m, 4H); 0.90 (d, 6H).

16.5. 3-Carbamoylisoxazol-5-ylmethyl [2-(5'-isobutyl-3,4,5,6-
tetrahydro-2H-[1,2']bipyridinyl-4-yllethylcarbamate

The process is performed according to the procedure described
in Example 1 in step 1.6. Starting with 0.37 g (1.42 mmol) of
2- (5" -isobutyl-3,4,5,6-tetrahydro-2H-[1,2' lbipyridinyl-4-y1l)-
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ethylamine, obtained in step 16.4., 0.52 g (1.70 mmol) of 3-

carbamoylisoxazol-5-ylmethyl 4-nitrophenylcarbonate, obtained
in step 8.3., 0.62 mL g (3.54 mmol} of N,N-diisopropyl-
ethylamine and 0.087 g (0.71 mmol) of N,N-dimethyl-
aminopyridine, in 14 mL of 1,2-dichlorcoethane, 0.42 g of pure
product is obtained in the form of a white powder.

m.p. (°C}: 168-170°C, LC-MS: M+H = 430

‘H NMR (DMSO) & (ppm): 8.10 (m, 1H); 7.95 - 7.75 (m, 2H); 7.50
- 7.25 (m, 2H); 6.75 (m, 2H); 5.20 {m, 2H); 4.20 {(m, 2H}; 3.10
{m, 2H); 2.70 (m, 2H); 2.30 (d, 2H); 1.85 - 1.65 {m, 3H}); 1.60
- 1.30 {m, 3H); 1.10 (m, 2H); 0.85 (m, 6H}.

Example 17 (compound 72)
3-Methylcarbamoylisoxazol-5-ylmethyl {2-[4-methyl-1-(4-
trifluoromethylpyrimidin-2-yl)piperidin-4-yl]lethyl}carbamate

17.1. tert-Butyl 4-{2-amincethyl) -4-methylpiperidine-1-
carboxylate

The process is performed according to the procedure described
in Example 12 (step 12.2.). Starting with 1.40 g (5.87 mmol)
of tert-butyl 4-cyanomethyl-4-methylpiperidine-1l-carboxylate
(WO 2006/001 752) and 1.72 g (29.37 mmol) of Raney nickel in
20 mL of methanol under a hydrogen atmosphere (70 psi) at
45°C, 1.35 g of expected product are obtained in the form of a
wax.

LC-MS: M+H = 243

'Y NMR (CDCli) & (ppm): 3.60-3.40 (m, 2H); 3.30-3.10 (m, 2H);
2.75 (m, 2H); 1.50 (s, 9H); 1.40-1.25 (m, 6H); 0.95 (s, 3H).

17.2. tert-Butyl 4-methyl-4-{2-(3-methylcarbamoylisoxazol-5-
ylmethoxycarbonylamino)ethyl]piperidine-1-carboxylate

The process is performed according to the procedure described
in Example 12 {(step 12.3.). Starting with 0.54 g (2.22 mmol)
of tert-butyl 4~ (2-aminoethyl)-4-methylpiperidine-1-
carboxylate and 0.78 g (2.45 mmol) of 3-(methylcarbamoyl) -
isoxazol-5-ylmethyl 4-nitrophenylcarbonate obtained in step
9.2., 580 pL (3.34 mmol) of N,N-diiscpropylethylamine and 0.13

g (1.11 mmol) of N,N-dimethylaminopyridine in 22 mL of 1,2-
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dichloroethane, 0.94 g of expected product is obtained in the
form of a wax.

LC-MS: M+H = 425

g NMR (DMSO) & {ppm) : 8.70 (broad s, 1H); 7.40 (broad s, 1H);
6.75 (s, 1H); 5.20 (=, 2H); 3.40 (m, 2H); 3.20 {m, 2H); 3.05
(m, 2H); 2.80 (d, 3H); 1.40 (m, 11H); 1.25 {(m, 4H); 0.95 (s,
3H) .

17.3. 3-Methylcarbamoylisoxazol-5-ylmethyl {2- (4-methyl-
piperidin-4-yl)ethyl]lcarbamate hydrochloride

The process is performed according to the procedure described
in Example 11 (step 11.2.). Starting with 0.97 g (2.30 mmol)
of tert-butyl 4-methyl-4-[2- (3-methylcarbamoylisoxazol-5-
ylmethoxycarbonylamino) ethyl] piperidine-1l-carboxylate,
obtained in step 17.2., and 5.74 mL (22.97 mmol) of a 4N
golution of hydrogen <chloride in dioxane, and after
triturating with ether, 0.73 g of expected product is cbtained
in the form of a white powder.

m.p. {(°C): 188-190, LC-MS: M+H = 361

'H NMR (DMSO) & (ppm) : 8.70 (broad s, 1H); 8.50 (broad s, 1H);
7.45 (broad s, 1H); 6.80 (s, 1H); 5.20 (s, 2H); 3.00 (m, 6H);
2.75 {(d, 3H); 1.60-1.40 (m, 6H); 0.95 {(m, 3H).

17.4. 3-Methylcarbamoylisoxazol-5-ylmethyl {2-[4-Methyl-1-(4-
trifluoromethylpyrimidin-2-yl)piperidin-4-yl]lethyl}carbamate
The process is performed according to the procedure described
in Example 12 (step 12.5.). Starting with 0.30 g (0.83 mmol)
of 3-methylcarbamoylisoxazol-5-ylmethyl [2-(4-methylpiperidin-
4-yl)ethyl] carbamate hydrochloride, 0.23 g (1.25 mmol) of 2-
chloro-4-trifluoromethylpyrimidine and 430 pL (2.492 mmol) of
N,N-diisopropylethylamine, dissolved in 2.77 mL of
acetonitrile, 0.29 g of expected product is obtained in the
form of a powder.

m.p. (°C): 160-162°C, LC-MS: M+H = 471

'H NMR (DMSO) & (ppm): 8.80 - 8.60 (m, 2H); 7.45 (m, 1H); 6.95
(m, 1H); €.80 (s, 1H); 5.20 (s, 2H); 3.95 (m, 2H); 3.60 (m,
2H); 3.10 (m, 2H); 2.80 (g, 3H); 1.50 (m, 2H); 1.40 {(m, 4H);
1.00 (s, 3H).
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Example 18 {compound 64)
3-Methylcarbamoylisoxazol-5-ylmethyl {2-[1- (6-chloroquin-
oxalin-2-yl}-4-ethylpiperidin-4-yl] ethylcarbamate

18.1. tert-Butyl 4 - (cyanocethoxycarbonylmethyl) -4-ethyl-
piperidine-l-carboxylate

To a solution of 2.00 g (6.79 mmol) of tert-butyl 4-(cyano-
ethoxycarbonylmethylene)piperidine-1-carboxylate (WO
2006/001 752) in 33 mL of tetrahydrofuran are added dropwise,
at -5°C under argon, 4.53 mL (13.59 mmol) of a 3M solution of
ethylmagnesium bromide in ether. The reaction medium is then
stirred at room temperature for 12 hours. Ethyl acetate 1is
added and the medium is cooled in a bath of ice/water,
followed by addition of saturated ammonium chloride solution.
The aqueous phase is separated out and extracted three times
with ethyl acetate, the combined organic phases are washed
with saturated aqueous sodium chloride solution and dried over
godium sulfate, and the filtrate is concentrated under reduced
pressure. The residue is chromatographed on silica gel,
eluting with a 95/5 mixture of cyclohexane and ethyl acetate
to give 1.63 g of pure product in the form of a white powder.
LC-MS: M+H = 325

'Y NMR (CDCl:) & (ppm): 4.25 (s, 1H); 4.20 (g, 2H); 3.50-3.15
(t, 4H); 1.60 (g, 2H); 2.50-1.55 (t, 2H}); 1.40 (s, 9H); 1.20
(t, 3H); 0.85 (t, 3H).

18.2. tert-Butyl 4-cyanomethyl-4-ethylpiperidine-l-carboxylate
To a solution of 1.30 g (4.01 mmol) of tert-butyl 4- {(cyano-
ethoxycarbonylmethyl) -4-ethylpiperidine-1-carboxylate,

obtained in the preceding step, in 14 mL of dimethyl sulfoxide
are added 0.09 g (1.60 mmol) of sodium chloride and 0.14 g
{8.01 mmol) of water. The reaction medium is stirred at 150¢C
for 1 hour. Diethyl ether and water are added. The aqueous
phase is gseparated out and extracted three times with diethyl
ether, the combined organic phases are washed with saturated
aqueous godium chleoride solution and dried over sodium

sulfate, and the filtrate 1s concentrated under reduced
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pressure. The residue 1is chromatographed on gilica gel,
eluting with a 95/5 mixture of cyclohexane and ethyl acetate
to give 0.96 g of pure product in the form of a wax.

LC-MS: M+H = 253

'H NMR (CDC1;) & (ppm): 3.30 (t, 4H); 2.60 (s, 2H); 1.45 (g,
2H}; 1.40 (t, 4H); 1.35 (s, 9H); 0.80 {t, 3H).

18.3. tert-Butyl 4-{2-aminoethyl})-4-ethylpiperidine-1-
carboxylate

The process is performed according to the procedure described
in Example 12 (step 12.2.). Starting with 0.96 g (3.83 mmol)
of tert-butyl 4-cyanomethyl-4-ethylpiperidine-l-carboxylate

and 1.12 g (19.15 mmol) of Raney nickel in 50 mL of methanol
under a hydrogen atmosphere (70 psi) at 50°C, and after
chromatography on a column of silica gel, eluting with a
95/5/0.5 mixture of dichloromethane, methanol and 28% agueous
ammcnia, 0.71 g of expected product isg obtained in the form of
.a wax.

LC-MS: M+H = 257

'H NMR (CDCl;) & (ppm): 3.30 (m, 4H); 2.50 {m, 2H); 1.35 (t,
2H) ; 1.40 (s, SH); 1.30 {g, 2H); 1.25 (m, 4H); 0.80 (t, 3H).

18.4. tert-Butyl 4-ethyl-4-[2-(3-methylcarbamoylisoxazol-5-
yvlmethoxycarbonylamineo)ethyl]lpiperidine-1l-carboxylate

The process is performed according to the procedure described
in Example 12 (step 12.3.). Starting with 0.71 g (2.78 mmol)
of tert-butyl 4- (2-aminocethyl) -4-ethylpiperidine-1-
carboxylate, 0.98 g (3.06 mmol) of 3-{methylcarbamoyl)-
isoxazol-5-ylmethyl 4-nitrophenylcarbonate obtained in step
9.1., 730 uL (4.17 mmol) of N,N-diisopropylethylamine and 0.17
g (1.39 mmol) of N,N-dimethylaminopyridine in 27 mL of 1,2-
dichloroethane, 0.94 g of expected product is obtained in the
form of a powder.

LC-MS: M+H = 439

'H NMR (CDC1,) & (ppm): 8.70 (d, 1H); 7.40 (t, 1H); 6.75 (s,
1H); 5.20 (s, 2H); 3.30 (g, 2H); 3.25 {m, 4H); 2.80 (d, 3H);
1.50-1.20 {(m, 8H); 1.10({(s, SH); 0.80 {t, 3H).
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18.5. 3-Methylcarbamoylisoxazol-5-ylmethyl [2-(4-ethyl-

piperidin-4-yl)ethyl] carbamate hydrochloride

The process is performed according to the procedure described
in Example 11 (step 11.2.). Starting with 0.94 g (2.14 mmol)
of tert-butyl 4-ethyl-4-[2- (3-methylcarbamoylisoxazol-5-
ylmethoxycarbonylamine)ethyllpiperidine-1-carboxylate,
obtained in step 18.4., 2.68 mL (10.72 mmol) of a 4N solution
of hydrogen chloride in dioxane, and after triturating in
ether, 0.76 g of expected product is obtained in the form of a
white powder,

m.p. (°C): 222-224, LC-MS: M+H = 339

'H NMR (DMSO) & (ppm) : 8.70 (broad s, 2H); 7.40 (t, 1H); 6.80
{s, 1H}; 5.20 (s, 2H); 2.95 (m, 6H); 2.75 (d, 3H); 1.55 {qg,
2H); 1.45 (t, 2H); 1.35% (m, 4H); 0.80 (t, 3H).

18.6. 3-Methylcarbamoylisoxazol-5-ylmethyl {2-[1-(6-chloro-
quinoxalin-2-yl)-4-ethylpiperidin-4-yllethylcarbamate

The process is performed according to the procedure described
in Example 12 (step 12.5.}. Starting with 0.30 g (0.89 mmol)
of 3-methylcarbamoylisoxazol-5-ylmethyl [2-{4-ethylpiperidin-
4-yl)ethyl]carbamate hydrochloride, 0.26 g {(1.33 mmol) of 2,6-
dichleroquinoxaline and 460 pL (2.66 mmeol) of N,N-diisopropyl-
ethylamine dissclved in 3 mL of acetonitrile, 0.29 g of
expected product is obtained in the form of a yellow powder.
m.p. (°C): 158-160°C, LC-MS: M+H = 501

'"H NMR (DMSO) & (ppm): 8.80 (s, 1H); 8.70 {m, 1H); 7.90 (s,
1H); 7.60 (s, 2H); 7.40 (m, 1H); 6.80 (s, 1H);: 5.20 (s, 2H);
3.90-3.60 (m, 4H); 3.00 {(m, 2H); 2.80 (m, 3H); 1.50 - 1.30 (m,
8H); 0.80 (t, 3H).

Example 19 {(compound 65)
3-Methylcarbamoylisoxazol-5-ylmethyl {2-[1- (6-chloro-
quinoxalin-2-yl}-4-isobutylpiperidin-4-yl]ethyl}carbamate

19.1. tert-Butyl 4-{cyanocethoxycarbonylmethyl)-4-isobutyl-
piperidine-1-carboxylate
The process is performed according to the procedure described

in Example 18 (step 18.1.). Starting with 5.00 g (16.99 mmol)
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of tert-butyl 4-(cyancethoxycarbonylmethylene)piperidine-1-
carboxylate (WO 2006/001 752) in 56 mL of tetrahydrofuran, and
16.99 mL (33.97 mmol) of a 2M solution of iscbutylmagnesium
bromide in ether, 1.46 g of pure product are obtained in the
form of a wax.

LC-MS: M+H = 353

'"H NMR (CDC1;) & (ppm): 4.25 (g, 2H); 3.80 (s, 1H); 3.45 (m,
2H}; 3.30 {m, 2H); 1.75 (m, S5H); 1.60 {(m, 2H); 1.40 (s, 9H);
1.30 (t, 3H); 0.90 (d, 6H}.

19.2, tert-Butyl 4-cyanomethyl-4-igobutylpiperidine-1-
carboxylate

The process is performed according to the procedure described
in Example 18 (step 18.2.). Starting with 1.46 g (4.16 mmol)
of tert-butyl 4 - (cyancethoxycarbonylmethyl) -4-isobutyl-
piperidine-l-carboxylate obtained in the preceding step, in
14 mL of dimethyl sulfoxide, 0.097 g (1.66 mmol) of sodium
chloride and 0.15 g (8.31 mmol) of water, 1.10 g of pure
product are cbtained in the form of a wax.

LC-MS: M+H = 281

'H NMR (CDCl:;) & (ppm): 3.50-3.30 (m, 4H); 2.45 (m, 2H); 2.40
{s, 2H); 1.70 {(m, 2H); 1.60 {(m, 3H); 1.40 (s, 9H); 0.90 (d,
6H) .

19.3. tert-Butyl 4-(2-aminoethyl)-4-isobutylpiperidine-1-
carboxylate

The process is performed according to the procedure described
in Example 12 (step 12.2.). Starting with 1.10 g (3.95 mmol)
of tert-butyl 4-cyanomethyl-4-isobutylpiperidine-1-carboxylate
and 1.16 g (19.75 mmol} of Raney nickel in 13 mL of methanol
under a hydrogen atmosphere (70 psi), at 45°C and after
chromatography on a column of sgilica gel, eluting with a
96/4/0.4 mixture of dichloromethane, methancl and 28% aqueous
ammonia, 0.50 g of expected product is obtained in the form of
an oil.

LC-MS: M+H = 285

'H NMR (CDCl,;)} & (ppm): 3.50-3.30 (m, 4H); 2.45 (m, 2H); 1.70
(m, 1H); 1.60 (m, 4H); 1.40 (s, 9H); 1.35 {(m, 4H); 1.25 (m,

| e
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2H); 0.90 (d, 6H).

19.4. tert-Butyl 4-iscbutyl-4-[2-(3-methylcarbamoylisoxazol-5-
ylmethoxycarbonylamino)ethyl]piperidine-1l-carboxylate

The process is performed according to the procedure described
in Example 12 (step 12.3.). Starting with 0.49 g (1.73 mmol}
of tert-butyl 4-(2-amincethyl) -4-igobutylpiperidine-1-
carboxylate, 0.61 g (1.91 mmol) of 3-(methylcarbamoyl)-
isoxazol-5-ylmethyl 4-nitrophenylcarbonate obtained in step
9.2., 450 pL (2.60 mmol) of N,N-diisopropylethylamine and 0.10
g (0.87 mmol) of N,N-dimethylaminopyridine in 17 mL of 1,2-
dichloroethane, 0.73 g of expected product is obtained in the
form of a wax.

LC-MS: M+H = 467

"H NMR (DMSO) 8 (ppm): 8.70 (broad s, 1H); 7.40 (m, 1H); 6.80
(s, 1H); 5.20 (s, 2H); 3.40-3.15 (m, 4H); 3.00 (m, 2H); 2.80
(d, 3H); 1.70 (m, 1H); 1.50 (m, 2H); 1.40 (s, 9H); 1.30 {(m,
4H); 1.20 {(m, 2H); 0.90 (4, 6H).

19.5. 3-Methylcarbamoylisoxazol-5-ylmethyl [2-(4-iscbutyl-
piperidin-4-yl1l)ethyl] carbamate

The process is performed according to the procedure described
in Example 11 (step 11.2.). Starting with 0.71 g (1.53 mmol)
of tert-butyl 4-ethyl-4-[2-(3-methylcarbamoylisoxazol-5-yl-
methoxycarbonylamino) iscbutyllpiperidine-1-carboxylate,
obtained in step 19.4., and 3.83 mL (15.30 mmol) of a 4N
solution of hydrogen chloride in dioxane, and after
triturating with ether, 0.60 g of the expected product is
obtained in the form of an oil.

LC-MS: M+H = 367

'H NMR (DMSO) & (ppm): 8.70 (broad s, 1H); 8.50 (broad s, 1H);
7.40 (m, 1H); 6.80 (s, 1H); 5.20 (s, 2H); 3.00 {(m, 6H); 2.75
{d, 3H}); 1.70 {m, 1H); 1.50 (m, 6H); 1.30 (m, 2H); 0.90 (4,
6H) .

19.6. 3-Methylcarbamoylisoxazol-5-ylmethyl {2-[1-(é-chloro-
quinoxalin-2-yl) -4-isobutylpiperidin-4-yl]ethyl}carbamate

The process is performed according to the procedure described
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in Example 12 (step 12.5.). Starting with 0.30 g (0.74 mmol)
of 3-methylcarbamoylisoxazol-5-ylmethyl [2- (4-ethylpiperidin-
4-y1l)isocbutyl] carbamate hydrochloride obtained in the
preceding step, 0.22 g (1.12 mmol) of 2,6-dichloroguinoxaline
and 390 pL (2.23 mmol) of N,N-diisopropylethylamine dissolved
in 2.50 mL of acetonitrile, 0.29 g of expected product is
obtained in the form of a yellow powder.

m.p. {(°C): 144-146°C, LC-MS: M+H = 530

'H NMR (DMSO) & {ppm): 8.80 (s, 1H); 8.70 (m, 1H); 7.90 (s,
1H}; 7.60 (s, 2H}); 7.40 (m, 1H); 6.80 (s, 1H); 5.20 (s, 2H) ;
3.90 {(m, 2H); 3.70 {(m, 2H); 3.10 (m, 2H); 2.80 {(m, 3H);1.80
{m, 1H}); 1.60 -1.40 {m, 6H); 1.30 (m, 2H); 0.90 (d, 6H).

Example 20 (compound 62)
3-Methylcarbamoylisoxazol-5-ylmethyl {2-[4-hydroxy-1-(4-
trifluoromethylpyrimidin-2-yl)piperidin-4-yl]lethyl}carbamate

20.1. Benzyl 4-ethoxycarbonylmethyl-4-hydroxypiperidine-1-
carboxylate

To a solution of 5.00 g (56.75 mmol) of ethyl acetate in
140 mL of diethyl ether are added slowly, at -78°C under
argon, 28.38 mL (56.75 mmol) of a solution of lithium
diisopropylamide (2N). After stirring for 30 minutes, 12.57 g
(53.91 mmeol) of benzyl 4-oxopiperidine-1-carboxylate dissolved
in 140 mL of diethyl ether are added dropwise, at -78°C under
argon. The reaction medium is then stirred at room temperature
for 2 hours. Ethyl acetate is added and the medium is cooled
in a bath of ice/water, followed by addition of saturated
ammonium chloride solution. The agueous phase is separated out
and extracted three times with ethyl acetate, the combined
organic phases are washed with saturated aqueous sodium
chloride solution and dried over sodium sulfate, and the
filtrate is concentrated under reduced pressure. The residue
is chromatographed on silica gel, eluting with an 85/15

mixture of cyclohexane and ethyl acetate to give 13.00 g of

pure product in the form of an oil.
LC-MS: M+H = 322
'H NMR (DMSO) & (ppm): 7.50-7.30 (m, 5H); 5.10 (s, 2H);: 4.70
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{s, 1H); 4.10 (g, 2H); 3.70 {m, 2H); 3.20 (broad s, 2H); 2.40
(s, 2H); 1.60 (m, 4H); 1.20 (t, 3H).

20.2. Ethyl (4-Hydroxypiperidin-4-yl)acetate hydrobromide

To a solution of 2.00g (6.22 mmol) of benzyl 4-ethoxy-
carbonylmethyl-4-hydroxypiperidine-1-carboxylate, obtained in
the preceding step, in 31 mL of dichloromethane, coocled in an
ice/water bath, are added slowly 5.46 mL {31.12 mmol) of a
5.7N solution of hydrogen bromide in acetic acid. Stirring is
continued at room temperature for 2 hours. 50 mL of toluene
are added and the resulting mixture is evaporated to dryness.
The residue is triturated in ether. After filtering through a
sinter funnel, 1.50 g of the expected product are obtained in
the form of the hydrobromide.

'H NMR (DMSO) & (ppm): 8.45 (broad s, 2H); 4.10 (g, 2H); 3.40
(broad s, 1H); 3.10 (m, 4H); 2.40 (m, 2H); 1.80 (m, 4H); 1.20
(t, 3H).

20.3. Ethyl [4-hydroxy-1-(4-trifluoromethylpyrimidin-2-y1)-
piperidin-4-yl]acetate

The process is performed according to the procedure described
in Example 12 (step 12.5.). Starting with 1.21 g (4.51 mmol)
of ethyl {4-hydroxypiperidin-4-yl)acetate hydrobromide,
obtained in the preceding step, 0.90 g (4.96 mmol) of 2-
chloro-4-trifluoromethylpyrimidine and 1.65 mL (9.48 mmol) of
N,N-diisopropylethylamine dissolved in 10 mL of acetonitrile,
and after purification by chromatography on silica gel,
eluting with a 99/1/0.1 mixture of dichloromethane, methanol
and 28% aqueous ammonia, 1.33 g of expected product are
obtained in the form of a wax.

'H NMR (CDCl;) & (ppm): 8.40 (d, 1H); 6.60 (d, 2H); 4.45 (m,
2H}; 4.10 {g, 2H); 3.65 (broad s, 1H}; 3.40-3.20 (m, 2H); 2.40
(s, 2H); 1.75 (m, 2H); 1.60-1.30 (m, 2H); 1.20 (t, 3H).

20.4. 4—(2-Hydroxyethyl}—l—(4—trifluoromethylpyrimidin-2—yl)-
piperidin-4-ol

To a solution of 1.30 g of ethyl [4-hydroxy-1-(4-trifluoro-
methylpyrimidin-2-yl)piperidin-4-yl]lacetate, obtained in the
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preceding step, in 39 mL of tetrahydrofuran is added
portionwise, at -10°C, 0.15 g of lithium aluminium hydride.
The mixture is then stirred at room temperature for 1 hour.
The reaction medium is cooled to about 0°C and 15 mL of
aqueous sodium hydroxide solution (1M) are then added slowly.
The resulting mixture is stirred at room temperature for
30 minutes, followed by portionwise addition of wet sodium
sulfate. The salts are separated out by filtration on Celite
and the phases are then separated by settling. The aqueous
phase is extracted with ethyl acetate, the combined organic
phases are dried over sodium sulfate and the filtrate is
concentrated under reduced pressure. The residue thus obtained
is purified by chromatography on silica gel, eluting with a
97/3/0.3 mixture of dichloromethane, methanol and 28% agueous
ammonia. 0.64 g of expected product is cbtained in the form of
a wax.

"H NMR (CDCl:) & (ppm): 8.40 (d, 1H); 6.60 (d, 1H); 4.45 (m,
2H); 4.00 (g, 2H); 3.60-3.30 (m, 2H); 3.20 {broad s, 1H); 2.50
{(broad s, 1H); 1.80 (m, 4H); 1.65-1.40 (m, 2H).

20.5. 4,5,6,7-Tetrachloro-2~{2- [4-hydroxy-1- (4-trifluoro-
methylpyrimidin-z—yl)piperidin—4—yl]ethyl}isoindole—l,3-dione
The process is performed according to the procedure described
in Example 1 (step 1.3.). Starting with 0.63 g (2.16 mmol) of
4-(2—hydroxyethyl)—l—(4-trifluoromethylpyrimidin-2~y1)—
piperidin-4-0l, obtained in the preceding step, 0.62 g
(2.38 mmol) of triphenylphosphine, 0.69 g (2.38 mmol) of
4,5,6,7-tetrachlorosoindole-1,3-dione and a solution of 0.41 g
(2.38 mmol) of diethyl azodicarboxylate (DEAD) in 10 mL of
tetrahydrofuran, 0.38 g of the expected product is obtained.
"H NMR (CDCL;) & (ppm): 8.40 (d, 1H); 6.70 (d, 1H): 4.50 (m,
2H); 3.90 (m, 2H); 3.60-3.30 (m, 2H); 1.90 (m, 2H); 1.70-1.40
(m, 4H).

20.6. 4-{2-Amincethyl)-1-(4-trifluoromethylpyrimidin-2-y1)-
piperidin-4-ol

The process is performed according to the procedure described
in Example 1 (step 1.4.). Starting with 0.38 g (0.68 mmol) of
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4,5,6,7-tetrachloro-2-{2- [4-hydroxy-1- (4-trifluoromethyl -
pyrimidin-2-yl)piperidin-4-yllethyl}isoindole-1,3-dione),
obtained in the preceding step, dissolved in an
acetonitrile/tetrahydrofuran/water mixture (2/1/1) and 0.18 g
(3.06 mmol) of ethylenediamine in 4.50 ml: of ethanol, and
after chromatography on silica gel, eluting with a 90/10/1
mixture of dichloromethane, methanol and 28% agueous ammonia,
0.15 g of expected product is obtained in the form of a wax.
"H NMR (CDC1;) & (ppm): 8.40 (d, 1H); 6.60 (d, 1H); 4.50 (m,
2H); 3.50-3.20 (m, 2H); 3.20 (m, 2H); 2.90-2.60 (broad s, 2H);
1.70 {m, 2H); 1.50-1.30 (m, 4H).

20.7. 3-Methylcarbamoylisoxazol-5-ylmethyl {2-[4-hydroxy-1-(4-
trifluoromethylpyrimidin-2—yl)piperidin—4—y1]ethyl}carbamate
The process is performed according to the procedure described
in Example 12 (step 12.3.). Starting with 0.13 g {0.45 mmol)
of 4—(2—aminoethyl)—l-(4—trifluoromethylpyrimidin~2—yl)—
piperidin-4-0l, obtained in the preceding step, 0.187 g
(0.58 mmol) of 3- (methylcarbamoyl) isoxazol-5-ylmethyl 4-nitro-
phenylcarbonate obtained in step 9.1., 200 ulL (1.12 mmol) of
N,N-diisopropylethylamine and 0.027 g (0.22 mmol) of N,N-
dimethylaminopyridine in 2.20 mL of 1,2-dichlorocethane, 0.165
g of expected product is obtained in the form of a powder.
m.p. (°C): 138-140°C, LC-MS: M+H = 473

“H NMR (DMSO) & (ppm): 8.70 (m, 2H); 7.35 (t, 1H); 6.95 (m,
1H); 6.80 (8, 1H }; 5.20 (m, 2H}); 4.50 (s, 1H); 4.30 (m, 2H);
3.40 (m, 2H); 3.20 (m, 2H); 2.80 (m, 3H}); 1.90 (m, 4H); 1.45
{m, Z2H).

Example 21 (compound 29)
3-Methylcarbamoylisoxazol-5-ylmethyl {2-[1- (4’ -fluorobiphenyl-
4-yl)piperidin-4-yl]ethyl}carbamate

21.1. tert-Butyl {2—[1—(4-bromo—phenyl)piperidin—4—y1]ethyl}—
carbamate

6.19 g {21.90 mmol) of 1-bromo-4-iocdobenzene, 5.00 g
(21.90 mmol) of tert-butyl (2-piperidin-4-ylethyl)carbamate,

9.98 g (60.66 mmol) of caesium carbonate and 0.54 g
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{0.88 mmol) of BINAP (2,2'-bis(diphenylphosphino) -1,1’ -
binaphthyl) suspended in 100 mL of toluene are placed under an
inert atmosphere. 0.098 g (0.44 mmol) of palladium diacetate
is then added. The reaction mixture is then refluxed Ffor 6
hours. 0.045 g (0.20 mmol) of palladium diacetate and 0.25 g
(0.40 mmol) of BINAP are added and the mixture is left to stir
at reflux for 12 hours. The reaction medium is allowed to
cool, and ethyl acetate and water are added. The aqueous phase
is separated out and extracted twice with ethyl acetate, and
the combined organic phases are washed with saturated agueous
sodium chloride solution and dried over sodium sulfate. After
evaporating off the solvent, the residue obtained is purified
by chromatography on silica gel, eluting with a 98/2/0.2
mixture of dichloromethane, methanol and 28% agueous ammonia
to give 1.66 g of expected product in the form of a white
solid.

m.p. (°C}: 120-122°C, LC-MS: M+H = 384

'H NMR (DMSO) & (ppm): 7.30 (d, 2H); 6.90 (d, 2H); 6.70 (broad
s, 1H); 3.70 (m, 2H); 2.95 (m, 2H); 2.60 (m, 2H); 1.70 (m,
2H); 1.40 (s, 9H); 1.35 (m, 3H); 1.20 (m, 2H).

21.2. tert-Butyl {2-[1-(4’-fluorobiphenyl-4-yl)piperidin-4-
yl]ethyl }carbamate

The process is performed according to the procedure described
in Example 10 (step 10.5.). Starting with 1.50 g (3.91 mmol)
of tert-butyl {2—[1—(4—bromopheny1)piperidin—4—yl]ethyl}-
carbamate, obtained in the preceding step, 0.66 g {(4.70 mmol)
of 4-fluorophenylboronic acid, 3.82 g (11.74 mmol) of caesium
carbonate in 40 mL of a 9/1 mixture of tetrahydrofuran and
water, and 0.32 g (0.39 mmol) of PdCl,dppf.CH,Cl., and after
purification by chromatography on silica gel, eluting with a
88/2/0.2 mixture of dichloromethane, methanol and 28% agueous
ammonia, 1.23 g of expected product are obtained in the form
of a white solid.

m.p. (°C): 173-175°C, LC-MS8: M+H = 399

'H NMR (DMSO) § (ppm): 7.60 (m, 2H); 7.50 (d, 2H); 7.20 (m,
2H); 6.95 (d, 2H); 6.75 (broad &, 1H); 3.70 (m, 2H); 2.95 {(m,
2H); 2.70 (m, 2H); 1.70 (m, 2H); 1.40 (s, 9H}; 1.35 {(m, 3H);
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1.20 (m, 2H).

21.3. 2-[1-{4’-Fluorcbiphenyl-4-yl)piperidin-4-yl]lethylamine
The process is performed according to the procedure described
in Example 14 (step 14.3.). Starting with 1.10 g (2.76 mmol)
of tert-butyl {2—[1—(4’—fluorobiphenyl—4-yl)piperidin—4—yl]—
ethyl}carbamate, obtained in the preceding step, and 2.11 mL
(25.09 mmol) of trifluoroacetic acid in 20 mL  of
dichloromethane, and after basification by treatment with 35%
sodium hydroxide, extracting with dichloromethane, drying over
sodium sulfate and evaporating to dryness, 0.74 g of expected
product is obtained in the form of an amorphous orange-
coloured solid.

LC-MS: M+H = 299

'H NMR (DMSO) & (ppm): 7.60 (m, 2H); 7.50 {(d, 2H); 7.25 (m,
2H}; 7.00 (d, 2H); 3.75 {(m, 2H); 2.85 {m, 2H); 2.75 (m, 2H);
1.70 (m, 2H); 1.50 (m, 1H); 1.35 (m, 2H); 1.25 (m, 2H).

21.4. 3-Methylcarbamoylisoxazol-5-ylmethyl {2-[1-(4’-fluoro-
biphenyl-4-yl)piperidin-4-yl]ethyl }carbamate

The process is performed according to the procedure described
in Example 12 (step 12.3.). Starting with 0.27 g (0.90 mmol)
of 2-[1-(4"-fluorcbiphenyl-4-yl)piperidin-4-yl]lethylamine,
obtained in the preceding step, 0.29 g (0.90 mmol) of 3-
(methylcarbamoyl) isoxazol-5-ylmethyl 4-nitrophenylcarbonate
obtained in step 9.1., and 320 uL (1.81 mmol) of N,N-
diisopropylethylamine in 10 mL of 1,2-dichloroethane, and
after triturating in ether, 0.26 g of expected product is
obtained in the form of a white powder.

m.p. {°C): 212-215°C, LC-MS: M+H = 481

'H NMR (DMSO) 3 (ppm): 8.70 (broad s, 1H); 7.60 (m, 2H): 7.50
(m, 2H); 7.45 (broad s, 1H); 7.25 (m, 2H); 7.00 {(m, 2H); 6.90
(s, 1H); 5.20 (s, 2H); 3.75 (m, 2H); 3.10 (m, 2H); 2.80 (s,
3H); 2.70 (m, 2H); 1.75 (m, 2H); 1.45 (m, 3H); 1.25 (m, 2H).

Example 22 (compound 79)
3-Methylcarbamoylisoxazol-5-ylmethyl () - [1-(4-chloro-
phthalazin-1-yl)pyrrolidin-3-ylmethyl} carbamate
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22.1 tert-Butyl (#)-3-[(3-methylcarbamoylisoxazol-5-ylmethoxy-
carbonylamino)methyl]pyrrolidine-1-carboxylate

The process is performed according to the procedure described
in Example 1 (step 1.6.). Starting with 2.00 g (9.99 mmol) of
(£) -1-Boc-3- (aminomethyl) pyrrolidine (commercial), 3.52 g
(10.98 mmol) of 3-(methylcarbamoyl)isoxazol-5-ylmethyl 4-
nitrophenylcarbonate obtained in step 9.2., 2.61 mL
(14.98 mmol) of N,N-diisopropylethylamine and 0.61 g
{4.99 mmol) of dimethylaminopyridine in 100 mL of 1,2-
dichlorcethane, and after purification by chromatography on
silica gel, eluting with a 100/0/0 to 98/2/0.2 mixture of
dichloromethane, methanol and 28% aqueous ammonia, 1.32 g of
expected product are obtained in the form of a wax.

LC-MS: M+H = 383

'H NMR (DMSO) & (ppm): 8.70 (bs, 1H); 7.00 {(bs, 1H); 6.80 (s,
1H); 5.25 (s, 2H); 3.40 (m, 3H); 3.00 (m, 3H); 2.80 (s, 3H):;
2.20 (m, 1H); 1.90 {m, 1H}); 1.60 (m, 1H); 1.40 (=, 9H).

22.2 3-Methylcarbamoylisoxazol-5-ylmethyl (#)-pyrrolidin-3-
ylmethylcarbamate hydrochloride

The process is performed according to the procedure described
in Example 11 {step 11.2.). Starting with 1.30 g (3.40 mmol)
of tert-butyl 3-[{3-methylcarbamoylisoxazol-5-ylmethoxy-
carbonylamino)methyl] pyrrolidine-1-carboxylate and 4.25 mL of
hydrogen chloride as a 4N solution in dioxane, and after
triturating in diethyl ether, 0.82 g of a white powder is
obtained.

m.p. (°C}: 187-189°C, LC-MS: M+H = 283

'"H NMR (DMSO) 8 (ppm): 8.70 (bs, 1H); 8.00 (m, 2H); 6.80 (m,
1H); 5.25 (s, 2H); 3.60 (m, 1H); 3.45 (m, 1H); 3.30 {m, 1H) ;
3.10 (m, 1H); 2.90 (m, 2H); 2.80 (s, 3H): 2.50 (m, 1H); 2.05
(m, 1H); 1.70 {(m, 1H).

22.3 3-Methylcarbamoylisoxazol-5-ylmethyl (+)-[1-(4-chloro-
phthalazin-1-yl)pyrrolidin-3-ylmethyl] carbamate
The process is performed according to the procedure described

in Example 12 (step 12.5.). Starting with 0.19 g (0.60 mmol)
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of 3-methylcarbamoylisoxazol-5-ylmethyl pyrrolidin-3-ylmethyl-
carbamate hydrochloride, 0.17 g (0.89 mmmocl) of 1,4-dichloro-
phthalazine and 0.21 mL (0.15 mmol) of N,N-diisopropyl-
ethylamine (15 min, 150°C), and after purification by
chromatography on silica gel, eluting with a 100/0/0 to
98/2/0.2 mixture of dichloromethane, methanol and 28% aqueous
ammonia, 0.09 g of expected product is obtained in the form of
a white powder.

m.p. (°C): 159-161°C, LC-MS: M+H = 445

'H NMR (DMSO) & (ppm): 8.80 (m, 1H); 8.40 (m, 1H); 8.15 (m,
1H); 8.05 {m, 2H); 7.80 {(m, 1H); 6.80 (=g, 1H); 5.25 (g, 2H);
3.65 (m, 1H); 3.50 {m, 2H); 3.30 (m, 1H); 3.20(m, 2H); 2.80(m,
4H); 2.05 {(m, 1H}; 1.70 {(m, 1H).

Example 23 {compound 82)
3-Carbamoylisoxazol-5-ylmethyl {2-[1-(4-trifluocromethyl-
pyrimidin-2-yl)azetidin-3-yl]ethyl}carbamate

23.1 tert-Butyl {2-[1- {4-trifluorcomethylpyrimidin-2-yl) -
azetidin-3-yllethyl}carbamate

The process is performed according to the procedure described
in Example 14 (step 14.4.). Starting with 3.00 g (12.57 mmol)
of tert-butyl (2-azetidin-3-ylethyl)carbamate (commercial),
3.00 g (16.47 mmol) of 2-chloro-4-triflucromethylpyrimidine
and 7.73 mL (44.35 mmol), 4.00 g of product are obtained in
the form of an orange-coloured powder after purification by
chromatography on silica gel, eluting with a 100/0/0 to
98/2/0.2 mixture of dichloromethane, methanol and 28% agueous
ammonia.

m.p. (°C): 95-97°C

23.2 2-[1-(4-Trifluoromethylpyrimidin-2-yl)azetidin-3-y1]-
ethylamine

The process is performed according to the procedure described
in Example 11 (step 11.2.). Starting with 3.67 g (10.60 mmol)
of tert-butyl {2-[1-(4-trifluoromethylpyrimidin-2-yl)azetidin-
3-yllethyl}carbamate and 10.60 mL (42.38 mmol) of a 4N

solution of hydrogen chloride in dioxane, 1.75 g of product
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are obtained in the form of a yellow o0il, after purification
by chromatography on silica gel, eluting with a 100/0/0 to
90/10/1 mixture of dichloromethane, methanol and 28% agueous
ammonia.

LC-MS: M+H = 247

'H NMR (CDCli:) & (ppm): 8.50 (d, 1H); 6.80 {(d, 1H); 4.30 (m,
2H); 3.90 (m, 2E}); 2.85 (m, 1H); 2.75 {m, 2H); 1.85 (m, 2H);
1.30 (bs, 2H).

23.3 3-Carbamoylisoxazol-5-ylmethyl {2-[1-(4-trifluoromethyl-
pyrimidin-2-yl)azetidin-3-yllethyl}carbamate

The process is performed according to the procedure described
in Example 1 (step 1.6.}. Starting with 0.30 g (1.22 mmol) of
2-[1-(4-trifluoromethylpyrimidin-2-yl)azetidin-3-yl]lethyl-
amine, 0.45 g (1.46 mmol) of 3-carbamoylisoxazol-5-ylmethyl 4-
nitrophenylcarbonate described in Example 8 (step 8.3.},
.53 mL (3.05 mmol) of diisopropylethylamine and 0.07 g
(0.61 mmol) of dimethylaminopyridine, 0.41 g of product is
obtained in the form of a white powder after purification by
chromatography on silica gel, eluting with a 100/0/0 to
98/2/0.2 mixture of dichloromethane, methanol and 28% aqueous
ammonia.

m.p. (°C): 163-165°C, LC-MS: M+H = 415

'H NMR (DMSO) & (ppm): 8.65 (d, 1H); 8.15 (bs, 1H); 7.85 (bs,
1H); 7.50 (bt, 1H); 7.05 (d, 1H); 6.80 (s, 1H}); 5.20 (s, 2H);
4.20 (s, 2H); 3.70 {(m, 2H); 3.10 (m, 2H); 2.75 (m, 1H}; 1.80
(m, 2H).

Example 24 (compound 84)
3-Methylcarbamoylizsoxazol-5-ylmethyl {(-)-[1-(4-chloro-
pyrimidin-2-yl)pyrrolidin-3-ylmethyl] carbamate

0.32 g of 3-methylcarbamoylisoxazol-5-yvlimethyl (+)-{1-(4-
chloropyrimidin-2-yl)pyrrolidin-3-ylmethyl] carbamate was
separated by chiral HPLC preparative chromatography (Chiralpak
AD 20 pm 50x220 mm), eluting with a propanol/n-heptane mixture
in 25/75 propertions to give 0.070 g of product obtained in

base form.

tr: 45 min.
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m.p. (°C): 114.4-118.3°C, LC-MS: M+H = 429

[@]#%°¢ ~ 9.88 (¢ = 0.333, DMSO, 589 nm)

'H NMR (DMSO) & (ppm): 8.70 (bs, 1H); 8.60 (bs, 1H); 8.05 {m,
1H); 7.00 (m, 1H); 6.80 (s, 1H); 5.25 (s, 2H); 3.45 (m, 2H);
3.30 (m, 3H); 3.10 (m, 1H); 2.80 (m, 3H); 2.50 (m, 1H); 2.00
(m, 1H}); 1.70 (m, 1H).

Example 25 {(compound 85)

3-Methylcarbamoylisoxazol-5-ylmethyl {+)-[1-({4-chloro-
pyrimidin-2-yl)pyrrolidin-32-ylmethyl] carbamate

0.32 g of 3-methylcarbamoylisoxazol-5-ylmethyl (4)-[1-(4-
chloropyrimidin-2-yl)pyrrolidin-3-ylmethyl] carbamate was
separated by chiral HPLC preparative chromatography (Chiralpak
AD 20 um 50x220 mm), eluting with a propanocl/n-heptane mixture
in 25/75 proportions to give 0.090 g of product obtained in
base form.

tg: 52 min.

m.p. (°C): 114.4-118.3°C, LC-~MS: M+H = 429

[@]2°°° + 9.55(c = 0.222, DMSO, 589 nm)

'H NMR (DMSO) & (ppm): 8.70 (bs, 1H}); 8.60 (bs, 1H); 8.05 (m,
1H}; 7.00 (m, 1H); 6.80 (s, 1H); 5.25 (g, 2H); 3.45 (m, 2H};
3.30 (m, 3H); 3.10 (m, 1H); 2.80 (m, 3H); 2.50 {(m, 1H); 2.00
(m, 1H); 1.70 (m, 1H).

Table 1 below illustrates the chemical gtructures and the

physical properties of a number of compounds according to the

invention,

In this table:

- all the compounds are in base form;

- the "m.p. (°C)” column gives the melting points of the
products in degrees Celsius (°C);

- the term “Rot .” indicates the laevorotatory or
dextrorotatory nature of the compound;

- the dotted bond * "~ ” represents the bond connecting the
substituent to the rest of the molecule.

Table 1
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0.93 A (DWVSO 5 (ppm: 8.0 (d, 1H); 7.75 (m 3H); 7.55 (m 5H); 7.30 (m
2H). 5.0 (s 2H). 4.55 (broad d, 2H); 3.10 (m 2H); 2.90 (broad t, 2H); 2.5
(s, 3H); 1.75 (broad d, 2H); 1.60 (m 1H); 1.4 (m 2H); 1.15(m 2H). 505
1.04 A7 (BQO AqEBDs7 8.40 (s, 1H); 78 (d, 1H); 7p65/fddpod8Wps21785
(broad t, 1H); 7.25 (t, 2H); 6.90 (d, 1H); 5.30 (s, 2H); 4.30 (broad d,
2H); 3.10 (m 3H); 2.80 (broad t, 2H); 1.75 (broad d, 2H); 1.60 (m 1H);
1.4 (m 2H); 1.25 (d, 6H); 1.15 (m 2H). 468 0.98 A8 (DVBO 5 (ppm): 8.40
(s, 1H); 7. HlE 2AMelcw Bian 39 repdE o tof e 'H. WER( bnodpses il of. 90
(d, 1H; 6. St.oli; 0 ;
(m 2H) Z%Oé(%gog% a‘i‘xa%%s Z%I(éh%adé%ﬁﬁ&%& %lg% Ta?bl&pl—é f?i‘ﬁl(h%g
1.15 (m 2H)@blg3s tdleas?%@l(%e)nd&qaptmﬁ the peyeptingy tigver (s, 1H); 7. 8
(d, 1H); 7.7 (dd, 2H); 7.40 (broad t, i 3.25 (t, 2H); 6.90 (d, 1H); 5.5
(s, 2H) 4.35 (broad d, 2H); 3.1 (m 2ZHy; 285 (broad t, 2H); 1.75 (broad
1. 55(m—1H): 1_A{m 2H); 1.15 (m 2H) 442 0.87 A WD
2010/ 05‘3@,7,80PCT/ FR2009/ 05217QLHNQM I1i NVR LG-MS  MH{H RT MetMdM40 (DVBO
6 (ppm):L 8.40 (s, 1H); 7.80 (d, 1H); 7.70 (dd, 2H); 7| ¥€H(br &Fd I MepHpd
7.30 (t,] 2H); (Dme)E(OPmMSHS(nyoa% 19); ); 89,(d 21H); BSS (boganield 458 2H) ; 3. 10 (m
2H); 2. 80 (brsoddi)ﬂ 72(d) $H1L 7758 (¢.AH)aki4 0l (bread t, 1H); 330r, (LH) ; 1./45(m | 11H);
1.15(m |2H) .| 498680ds W):L&-?‘GM@):%Q@m@dd,&kﬂm.(&(m,n-I); 1.809(d, 1M);
7.65 (dd, 2H)2H)7249 (btnaddd2ki); 11807 (broarbd,(2H), 2180: (n6.180; |(d, 1H): 5.1BF (s, 2H):
4.30 (brload |d1.42fm.; 2t8); 305(m 24)}) ;. 3.10 (m 2H): 2.80 |(broad|t, 2H; 1.75
(broad d, 2H)(PMS®S (ppmn)18-) (d, 1H4T.9 (s, 1PIH)7.80(s30H); @,506(H) 429.. 10 (m | 2H).
o | (@, 2H); 7.40 (broad t, 1H); 7.30 (d, 1H); 5.15 (s, 2H); 4.55 0.75 A
(broad d, 2H); 4.10 (s, 3H); 3.10 (m, 2H); 2.90 (broad t, 2H); '
1.80 (broad d, 2H); 1.60 (m, 1H); 1.40 (m, 2H); 1.15 (m, 2H).

(DMSQO}) & (ppm): 8.0 (d, TH); 7.90 (d, 2H); 7.80 (s, 1H); 7.60 | 525
(g, 2H); 7.50 {q, 2H); 7.40 (broad t, 1H); 7.25 (d, 1H}; 7.10 (s,
3 | 1H); 5.2 (s, 2H); 4.50 (broad d, 2H); 3.10 (m, 2H); 2.85 1.12 A
(broad t, 2H); 1.80 (broad d, 2H); 1.65 (m, 1H); 1.4 (m, 2H);
1.15 (m, 2H).

{DMSQO) & (ppmj): 8.05 (m, 3H); 7.80 (s, 1H); 7.75 (m, 3H); | 526
7.50 (g, 2H); 7.25 (d, 1H); 5.4 (s, 2H); 4.50 (broad d, 2H);
3.15 (m, 2H); 2.85 {broad t, 2H); 1.80 {(broad d, 2H); 1.65 (m,
1H); 1.4 (m, 2H); 1.15 (m, 2H).
(DMSO) 3 (ppm): 8.40 (s, 1H); 7.8 (d, 1H); 7.7 (dd, 2H); 7.65 | 454
(broad t, 1H); 7.30 (t, 2H); 6.90 (d, 1H); 5.30 (s, 2H); 4.35
5 | (broad d, 2H); 3.1 (m, 2H); 2.85 (broad t, 2H); 2.75 {q, 2H); 0.93 A
1 75 (broad d, 2H); 1.60 (m, 1H); 1.45 (m, 2H); 1.25 (t, 3H),
1.15 (m, 2H).
(DMSO) 8 (ppm): 8.0 (d, 1H); 7.75 (m, 3H); 7.55 (m, 5H); | 505
6 7.30 (m, 2H); 5.0 (s, 2H); 4.55 (broad d, 2H); 3.10 (m, 2H);
2.90 (broad t, 2H); 2.5 (s, 3H); 1.75 (broad d, 2H); 1.60 (m,
1H); 1.4 (m, 2H); 1.15 (m, 2H).
(DMSO) & (ppm): 8.40 (s, 1H); 7.8 (d, 1H); 7.65 (dd, 2H); | 468
7.55 (broad t, 1H); 7.25 (t, 2H); 6.90 (d, 1H); 5.30 (s, 2H);
7 | 4.30 (broad d, 2H); 3.10 (m, 3H); 2.80 (broad t, 2H); 1.75 0.98 A
(broad d, 2H); 1.60 (m, 1H); 1.4 (m, 2H); 1.25 (d, 6H); 1.15
(m, 2H),
(DMSQ) & (ppm): 8.40 (s, 1H); 7.8 (d, 1H); 7.65(m, 3H); 7.25 | 438
{t, 2H); 7.15 (broad t, 1H); 6.90 (d, 1H); 6.2 (s, 1H); 4.95 (s,
8 | 2H); 4.30 (broad d, 2H); 3.80 (s, 3H); 3.05 (m, 2H); 2.80 0.85 A
(broad t, 2H}); 1.75 (broad d, 2H); 1.60 {m, 1H}); 1.4 (m, 2H);
1.15 (m, 2H).
(DMSO0) & (ppm): 9.15 (s, 1H); 8.4 (s, 1H); 7.8 (d, 1H); 7.7 | 442
(dd, 2H); 7.40 (broad t, 1H); 7.25 (t, 2H); 6.90 (d, 1H); 5.5 (s,
2H); 4.35 (broad d, 2H); 3.1 (m, 2H); 2.85 (broad t, 2H); 1.75
(broad d, 2H); 1.55 {m, 1H); 1.4 (m, 2H); 1.15 (m, 2H).
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468 0.97 A 12 (DVMsO) 8 (ppm: 8.10 (dd, 2H); 8.0 (d, 1H); 7.80 (s, 1H);
7.60-7.40 40 (m 5H)- 7.25 (d, 1H); 5.30 (s, 2H); 4.50 (broad d, 2H); 3.10
(m 2H); 2.85 (broad t, 2H); 1.80 (broad d, 2H); 1.60 (m 1H); 1.40 (m
2H); 1.15(MC Z9PLOMAEFHE D7 A 13 (DVBO & ppn): 8.05 PaT/BREY0T/8620ds 1H);
7.70 (d, 2H); 7" 65-7 45 (n H) 3. 7.25 (d, 1W 5.30 (s, 2H); 4.50 (broad

d, 2H); 10 (m 2H); 2.85 (bry a%,z 2H); 1.75 (broad d, 2H);r.d-%® (m 1HJ;
140(”1%; 1.15 (m 2H. 52 A14(D|V50) 8(ppnﬁ+H8 U grd, | Mdthod: "g
H SU d,| IH (.
Bl e e e
) e S R U
. 523 bfda 5 @n, (1PBM 45 fin 2H) 1
%L)D Zcﬂ&%ﬁ’é 8??0)34%&(1%%(“ dﬂﬂH éﬁ)saaﬁg)(brbad d,
A T g‘fi;gg@ﬁ b i?@?@ i 15?40(%% aa, 17 S (B 21,
ppm - 9. roacrd (m THO TS (T o? . 4.50 (bropd d, 2H]:
%migzégn %%;Fg%g{%;g}%%ﬁo ga“éll-i) sngM {);)%ﬁ}(jd [”(2H)1i— SS?gH]
1H); 7. %O"%ls zé@H}HO cbs roac? aE% ((broad {,0-9F)} 7.25 (4,
1H); 5.30 (9,1 14(_| qi15 2 85ni(_{;)road L, 2H),A o
(10?/([)305 beoadp%}Ds §H 2#1? UI"’;{’ZG;.SO ?;L EH) 7.35
(broad {, ‘gigv 3 m o 5@% d d 2H:1.8210 (M 2H
2.90 (brioad |(3 o@bh ml,hﬁé‘ (ﬁq q“s( I yeeR 1.40 (m 2H); 1.15
(m 2H) 432 RO 7S (om): 80(d 1H): 7.95 (d. 2H % 7.80 (s, 1H); 7.65 | 522

(broadt, 1H); 7.50 (q, 2H); 730 {(d, 1H); 7. 15(d 2H); 5.30 (s,
14 | 2H); 4.50 (broad d, 2H); 3.85 (s, 3H); 3.10 (m, 2H); 2.85 0.95 A
(broad t, 2H); 1.80 (broad d, 2H); 1.60 (m, 1H); 1.40 (m, 2H);
1.15 (m, 2H).

(DMSO0) é (ppm): 8.15 (dd, 2H); 7.95 (d, 1H); 7.75 (s, 1H); | 510
15 7.65 (broad t, 1H); 7.50 (g, 2H); 7.4 {t, 2H); 7.25 (d, 1H); 5.40
(s, 2H); 4.50 (broad d, 2H); 3.10 (m, 2H); 2.85 (broad t, 2H);
1.75 (broad d, 2H); 1.60 {m, 1H); 1.40 (m, 2H); 1.15 (m, 2H).
(DMSO0) 8 (ppm): 8.0 (d, 1H); 7.85(d, 1H); 7.80 (s, 1H); 7.75 | 510
(dd, 1H}); 7.65 (m, 2H); 7.50 (q, 2H); 7.45 (m, 1H); 7.25 (d,
16 | 1H); 5.40 (s, 2H); 4.50 (broad d, 2H); 3.10 (m, 2H); 2.85 1.06 A
(broad t, 2H); 1.80 (broad d, 2H); 1.60 (m, 1H); 1.40 (m, 2H);
1.15 (m, 2H).

(DMSO) & (ppm): 8.05 (d, 2H); 8.0 (d, 1H); 7.80 (s, 1H); 7.65 | 542
17 (d, 2H). 7.50 (g, 2H); 7.45 (broad t, 1H); 7.25 (d, 1H); 5.30 (s,
2H); 4.50 (broad d, 2H); 3.15 (m, 2H); 2.85 (broad t, 2H);
1.80 (broad d, 2H); 1.60 (m, 1H); 1.40 {(m, 2H); 1.15 (m, 2H).
(DMSO) 6 (ppm): 9.15 (s, TH); 8.0(d, 1H); 7.75 (s, 1H); 7.50 | 432
18 (q, 2H); 7.35 (broad t, 1H); 7.25 (d, 1H); 5.50 (s, 2H); 4.50
(broadd 2H); 3.10 (m, 2H); 2.90 (broad t, 2H); 1.80 (broad
d, 2H); 1.60 (m, 1H); 1.40 (m, 2H); 1.15 (m, 2H).

(DMSOQ}) 3 (ppm): 8.45 (s, 1H); 8.15 (broad s, 1H); 7.85 (m, | 468
2H), 7.70 (dd, 2H}); 7.45 (broad t, 1H); 7.30 (t, 2H); 6.90 (d,
19 | 1H), 6.8 (s, 1H); 5.20 (s, 2H); 4.40 (broad d, 2H); 3.10 (m, 0.82 A
2H); 2.85 (broad t, 2H}; 1.80 (broad d, 2H); 1.60 (m, 1H);
1.40 (m, 2H}; 1.15 {m, 2H).

(DMSO) 8 (ppm): 8.70 (broad s, 1H); 8.0 (d, 1H); 7.80 (s, | 472
1H); 7.55 (q, 2H); 7.45 (broad t, 1H); 7.30 (d, 1H); 6.80 (s,
20 | 1H); 5.20 (s, 2H}); 4.50 (broad d, 2H); 3.10 (m, 2H); 290 0.82 A
{broad t, 2H); 2.80 (d, 3H); 1.80 (broad d, 2H); 1.60 (m, 1H),
1.40 (m, 2H); 1.15 (m, 2H).

1.06 A

0.84 A




(DIVBO) 8 (ppm: 8.45 (s, 1H); 8.15 (broad s, 1H); 7.85 (m 2H); 7.70 (dd,
2H); 7.45 (broad t, 1H); 7.30 (t, 2H); 6.90 (d, 1H); 6.8 (s, 1H); 5.20 (s,
2H); 4.40 (broad d, 2H); 3.10 (m 2H); 2.85 (broad t, 2H); 1.80 (broad d,
2H); 1.60 (W¢ ae-l)o/aw%(rm 2H); 1.15 (ng12H). 468 0. 2 TAF2Q o(0BYEE21879
(ppm: 8.70 (broad s, 1H); 8.0 (d, lH); 7.80 (s, 1H); 7.55 (q, 2H); 7.45

(broad t} 1H); 7.30 (d 1H); 6,80 , 1H); 5.20 (s, ZH),; 4. . 50LEblgad d,
>H); 3.10%¢n{ 2H); 2.90 (broad ¥, ., 2.80 (d, 3H); L SO0 ORE T 2ticg
1.60 (m[TH) ST %E

(201% (()522%8 2“?41@5&9%5%%%&%;* ook g ﬁ 5 (mt32|?0d87 ?élsgn °
ppm : H), W80 (HradPa b 187.

2H). 7.25 (t bro d§52+6)d1 53)'(91 1|—'&3( 1@5%% 2 proad d, 2H)y 3.10 (m
16 ([ 20| %,%f W“L%@ i E%ZH? ;%21: Y RS
(o 1y &% “z 75 5 i aole oy 3 (1d0(9%H);2H§3 A2 ds
(broad t| '2-,2,01_“ ) 07& % 1%%@ 1H); 1.40 (m
(A 1] 7 Bp e OL g et B f 2 1?1)?” T3 D[ 20 (i 2.
7.30 (d,| Bh) :'_ . 28" did, 2H); (3510 (m, 2H)
2.90 (brjpad é 5){12 msﬁ 1.40 (jm " 2H}; 1.15(m
2H) . 442} 0. 1l4L 410% ' fm (8“’ Foad” s 8.05 (dd, 2H); 7.8(
176 80 (o P ' fdd Phadt8 o k15 (m
1H); 6.8 S , ;8.

2|I:|)l); 2.85§ﬁb g ?%)‘ *‘Egy ’S‘Ea‘ﬁ% ‘JHEE%E?Q‘E 1H; 1.4Q,(m 28);
1.15 (m) 28 315(m 2H), 2.85 (broad t, 2H): 1.80

broadd 2H); 160 (m, TH); 1.40 {m, 2H); 1.15 (m, 2H
(DMSO) & (ppm): 8.70 (broad s, 1H); 8.0 (d, 1H); 7.55 (dd, | 456
1H); 7.50 (dd, 1H}); 7.40 (m, 2H); 730 (d, 1H); 6.80 (s, 1H);
25 | 5.20 (s, 2H); 4.50 (broad d, 2H); 3.10 (m, 2H); 2.85 (broad t, 0.75 A
2H); 2.75 (d, 3H); 1.75 (broad d, 2H); 1.60 (m, 1H); 1.40 (m,
2H}; 1.15 {m, 2H).

(DMSO) 3 (ppm): 8.75 (broad s, 1H); 8.40 (s, 1H); 7.80 (d, 482
1H), 7.65 (dd, 2H); 7.45 (broad t, 1H); 7.25 (t, 2H); 6.90 (d,
26 | 1H); 6.80 (s, 1H); 5.20 (s, 2H); 4.40 (broad d, 2H); 3.10 (m, 0.85 A
2H}); 2.80 (broad t, 2H); 2.75 (d, 3H); 1.75 (broad d, 2H); 1.60
(m, 1H); 1.40 (m, 2H); 1.15 {m, 2H).

(DMSO) 6 (ppm): 8.10 (dd, 2H); 7.60 (dd, 1H); 7.45 (broadt, | 496
1H); 7.30 (dd, 2H); 7.15 (d, 1H); 6.80 (d, 1H); 6.70 (s, 1H);
27 | 5.20 (s, 2H); 4.40 (broad d, 2H); 3.10 (m, 2H); 3.05 (s, 3H); 0.99 A
3.0 (s, 3H); 2.80 (broad t, 2H); 1.80 (broad d, 2H); 1.60 (m,
1H); 1.40 (m, 2H); 1.15 (m, 2H).

(DMSO) & (ppm): 8.50 (s, 1H); 8.15 (broad s, 1H); 7.90 (dd, | 468
1H); 7.80 (broad s, 1H); 7.70-7.40 (m, 4H); 7.15 (m, 1H);
28 | 6.90 (d, 1H); 6.80 (s, 1H); 5.20 (s, 2H); 4.35 (broad d, 2H); 0.82 A
3.10 (m, 2H); 2.85 (broad t, 2H); 1.80 (broad d, 2H); 1.60 (m,
1H); 1.40 (m, 2H); 1.15 (m, 2H).

(DMSO) 6 (ppm): 8.70 (s, 1H); 7.60 (dd, 2H); 7.50 (d, 2H); | 481
29 7.40 (broad t, 1H); 7.25 (t, 2H); 7.0 (d, 2H); 6.90 (s, 1H); 5.20
(s, 2H); 3.75 (broad d, 2H); 3.10 (m, 2H); 2.75 (d, 3H); 2.65
{broadt, 2H); 1.75 (broad d, 2H); 1.45 (m, 3H); 1.15 (m, 2H).
(DMSQ) & (ppm). 8.40 (s, 1H); 7.80 (d, 1H); 7.65 (dd, 2H); | 496
7.45 (broad t, 1H); 7.30 (t, 2H); 6.90 (d, 1H); 6.70 (s, 1H);

0.91 A

0.89

30 | 5.20 (s, 2H); 4.30 (broad d, 2H); 3.15 (m, 2H); 3.10 (s, 3H); ' A
3.05 (s, 3H); 2.80 (broad t, 2H); 1.75 (broad d, 2H); 1.60 (m,
1H); 1.40 (m, 2H); 1.15 (m, 2H).




25 (DVsO) 6 (ppm: 8.70 (broad s, 1H); 8.0 (d, 1H); 7.55 (dd, 1H); 7.50
(dd, 1H); 7.40 (m 2H); 7.30 (d, 1H); 6.80 (s, 1H); 5.20 (s, 2H); 4.50
(broad d, 2H); 3.10 (m 2H); 2.85 (broad t, 2H); 2.75(d, 3H); 1.75 (broad
d, 2H); 1.68¢nRO1Byp55240(m 2H); 1.15 (B8R 2H). 456 O.FL5/ARZB (INBDL D
(ppm: 8.75 (broad s, 1H); 8.40 (s, 1W 7.80 (d, 1H); 7.65 (dd, 2H); 7.45
(broad t{ , 1H|; 7.25 (t, 2H); 6,90 (d, 1H); 6.80 (s, 1H; 5.20LcsM=2H); 4.4
(broad d|¥%H|: 3.10(m 2H): 2.80 Y¥¥oad t, 2H): 2.75 (TEY T &7 /5 WBEEed
d, 2H); L 60[{BMmsBhib{ppmPao anmrmoes 1R V8o (¢Hh), #g= |U.488 A 27 (PVBU) B
(ppm: 8110 @Qoa@H)1H)77§@(} F{ 87 (s, 4 )3599 Qafnta sd ) ; 7. 30 (dd,| 2H);
7.15 (d, | 49| (hoBdu( sy 3 Pl gl )3@53 2361 4,40 duepad ds 21
3.10 (m | 2H){ (089t bR 13619(bro%d‘a ﬁ)1%1d)(m ﬂﬂf gﬁpﬂd , 2H);| 1.80|(broad d
21; 1.60|(m i 42)) .15 99 A 28 (DVBO)| 6 (ppm|:
8.50 (s, [TH) |§M$@£3 8%0 HrE'édsﬁ Ug 4 8 114319)3 s/ﬂif Wfa@ad S, 1)
7.70-7.40 (m g%(gg%%ﬁ)“? bf.gg o gquf;L, ( $, 1H);|5.20 (s 2H) ;
4.35 (broag g 2%%7 s (#onc PH)Z3. %%50% 9 (br@k& 1.80 (pragd|d :
1.60 (m | 1H) 5%3@%% .80 brla%d(j”?H? 29 (DVMBO) 8 ppm)
8.70 (s, |1H d, ( road t, 1H; 7.25 (t,
2H); 7. 0[(d, o 4|-|) 310 (m
oM 2,75 (d] 3 S@’y @@8'*5' )g‘ , 31_’ Qréﬂdg'g’o 200 1 25 (h 3.
1.15 (m [ ] ( éﬁg ﬁ% ¢ ml_g% H ; .80Q6d 1HA
fie> o9, 28 2H 31@(,;1, H), 2%5 BH). 510 (9 185 6. 10 (s,
; .20 (S \b, JI‘I) 3055,
3H): 2.80 (bib BO) 73% &qH%ﬂo(s (1[3[ MO0 T 1 a0 (m 21
1.15 (m |39 4 1052179 NA.13 N NVR
LC-Ms M+H160m1H)140m2H 120m2H)
(DMSO) & (ppm): 8.75—8.60 (m, 3H); 7.70 (m, 2H); 7.45(m, | 483
a5 | 1H); 7.30 (1, 2H); 6.80 (s, 1H) 5.20 (m, 2H); 4.70 (m, 2H): 113 A
3.10 {m, 2H); 3.90 (m, 2H); 2.90 (m, 3H); 1.75 (m, 2H); 1.60 '
{m, 1H); 1.4 {m, 2H); 1.10 (m, 2H).
(DMSO) 5 (ppm): 8.70 (s, 2H); 7.70 (m, 2H); 7 (m H) 497
36 | 7-30 (M, 2H);6.70 (s, 1H); 5.20 (m, 2H)470(m2 ) 3 116 A
3.00 (m, 8H); 3.00 — 2.80 (m, 2H): 1.75 (m, 2H); 1. 5(m '
1H); 1.40 (m, 2H): 1.10 (m, 2H).
(DMSO) & (ppm): 8.80 — 8.60 (m, 2H); 7.45 (m, 1H); 7.00(m, | 457
a7 | 1H); 6.80 (s, 1H); 5.20 (m, 2H); 4.65 (m, 2H); 3.10 (m, 2H); 144 A
2.95 (m, 2H); 2.80 (m, 3H); 1.80 (m, 2H); 1.60 (m, 1H); 1.40 '
(m, 2H); 1.10 (m, 2H).
(DMSO) & {(ppm): 8.65 (m, 1H); 8.15 (m, 1H): 7.85 (m, 1H): | 443
3 | 7-45 (m, 1H); 6.95 (m, 1H); 6.80 (s, 1H); 5.20 (m, 2H); 4.65 139 A
(m, 2H); 3.10 (m, 2H); 2.95 (m, 2H); 1.80 (m, 2H); 1.60 (m, '
1H); 1.40 (m, 2H): 1.10 (m, 2H).
(DMSO) 3 (ppm): 8.70 (s, 2H); 8.15 (m, 1H); 7.85 (m, 1H); | 469
39 | 7-70 (m, 2H); 7.45 (m, 1H); 7.30 (m, 2H); 6.75 (s, 1H); 5.20 133 A
(m, 2H); 4.70 (m, 2H); 3.10 (m, 2H); 2.90 {m, 2H); 1.75 (m, '
2H); 1.60 (m, 1H); 1.40 (m, 2H); 1.10 (m, 2H).
(DMSO) & (ppm): 8.65 (m, 1H); 7.45(m, 1H); .95 (m, 1H); | 471
a0 | 870 (s, TH); 5.20 (m, 2H); 4.65 (m, 2H); 3.20 (m, 5H); 3.05 14 A
(s, 3H); 2.90 (m, 2H); 1.80 (m, 2H); 1.60 {m, tH); 1.40 (m, '
2H); 1.10 (m, 2H).
(DMSO) 3 (ppm): 8.25 — 8.00 (m, 3H); 7.90 (m, 1H); 7.85 | 469
a1 | (M. 1H)7.55—7.25 (m, 4H); 6.80 (s, TH); 5.25 (m, 2H); 4.45 0.84 A
(m, 2H); 3.10 (m, 2H); 2.95 (m, 2H); 1.80 (m, 2H); 1.65 (m, '
1H); 1.40 (m, 2H): 1,20 (m, 2H).
(DMSO) 5 (ppm): 8.60 (m, 1H); 8.40 (s, 1H); 7.80 (m, 1H); | 539
7.65 (m, 2H); 7.45 (m, 1H); 7.30 (m, 2H); 6.90 (m, 1H); 6.80
42 | (s, 1H); 5.20 (m, 2H); 4.35 (m, 2H); 3.30 (m, 2H); 3.10 (m, 0.81 A
2H); 2.80 (m, 2H); 2.40 (m, 2H); 2.10 (s, 6H); 1.75 (m, 2H);
1.60 (m, 1H); 1.40 (m, 2H); 1.15 (m, 2H).




RT Method 31 (DMBO) 8 (ppm): 8.0 (d, 1H); 7.80 (s, 1H); 7.50 (g, 2H); 7.45
(broad t, 1H); 7.30 (d, 1H); 6.70 (s, 11; 5.20 (s, 2H); 4.55 (broad d, 2H);
3.15 (m 2H); 3.10 (s, 3H); 3.05 (s, 3H); 2.90 (broad t, 2H); 1.80 (broad
d, 2H); 1.600(291AH)5526740 (m 2H); 1.158%m 2H). 486PQTEERA0B2/(ODKBOP 8
(ppm: 8.70 (broad s, 1H); 8.4 (s, lH) 8 3 (s, 1H); 8.150 (dd, 2H); 7.45
(broad t} _1H); 7.35 (t, 2H); 618(%](@1 5.20 (s, 2H); 4.45 fbrmed d, 2H);
3.10 (m|P%)| 2.90 (broad t, 75 (d, 3H); 1.80 [Dread [d,r2H] ndeldE
(m 1H);[1.4 (Eﬁmso%*lpp 13510((Pﬂ 14 )79§§¢7%(M92ﬁ F50 LPVRgh g (ppm - 8.40
(s, 1H):| 8,30708 (mlbh PH)3. 40 A5 (M 159% /. 35 (m
2H); 6. 80%s| (i Hh): 257(?{% dﬁHﬂSS(Sm1@QH #isd M 2H) ;| £:B0| (m A2H);
1.80 (m] 2H) | — ﬁdn{,mﬂlﬂ-ﬁg(nljbdgsrg M. 1. 20 (M 2H). 469 [1.06 A 34
(DMSO) 8 (DDWQDméofﬁ(épﬁn) 8B (iR “7*130 (fr, 2R); 7”15 4"'&44/ 4 (m-1+H7 |
7.35 (m| 2H) (n@ﬂ-gf O(rllaH)H)%?%?ri o(rﬁfz‘i-gg ; -3.0p (m _8H);
2.90 (m| M) o, 282 7R nz:aég@ Hg . 1. 20(n9-9§H. 487
1.13 A 35 (D\Wp Q-H)Q,H)qs ﬁ., oAb 7.45(m 1H);
7.30 (t,[2ZA) H)84 : ’46 J_U (m—2H);
gkgo(zlssz?h A}a?a S%.s & E()B( G5h ¢ I'i7’01(4 ran)zrg b5 (10 o
: 515672598 1 2 . . m 0 R

1H); 7.30(rr2,2];4§é356‘79,4§, E(%Q) 2124 -;4?%])“” 2H);| 3715/- 3.00
(1m108l(-l); 3-03110_9( 82@4( H) - (m LH); 1.40 (] 2H);

. m | ZH) [/ ( 60 ZH), 40 (M
1H; 7.00 (] o %@@ﬁé% géﬂ %ga( 5%} 3.10[(m 2 H);
2.95 (m| # H|, 1.44 0#2 2H) ; Al. 1(
(m 2H).| 457 Bﬂd’ﬁtgg "B.15 (m 1H)} 7.85 (m
1H); 7. 45Ty ) N 4—65Hm—2H)~
3.10 (m| 2H) 1%%%5?&%?? gsOL(n Zﬂf%ﬁ% dad )7??? EH i 4d(m 2(): 1.10
(M 2H) .| 47 ); 7.30 (d, 1H); 695(d 1H); 680 (s, 1H) 5.20 (s, 2H) 1.03 A

435(d 2H); 3.10 (m, 2H); 2.85 (t, 2H): 1.75 (d, 2H): 1.60 (m.
1H); 1.40 (m, 2H); 1.15 (m, 2H).
(DMSO) & (ppm): 8.40 (s, 1H); 8.15 (s, 1H); 7.85 (m, 2H); | 484
7.70 (s, 1H); 7.60 (m, 1H); 7.50-7.20 {(m, 3H); 6.85 (d, 1H);
48 | 6.75 (s, 1H); 5.20 (s, 2H); 4.30 (d, 2H); 3.05 (m, 2H); 2.80 0.96 A
(m, 2H);1.70 (d, 2H); 1.55 (m, 1H}; 1.35 (m, 2H); 1.10 (m,
2H),
(DMSO) & (ppm): 8.45 (s, 1H); 8.15 (broad s, 1H); 7.85(m, | 498
2H); 7.45 (m, 1H); 7.05 (m, 2H); 6.90 (d, 1H); 6.75 (m, 2H);
49 | 5.20 (s, 2H); 4.35 (m, 2H); 3.85 (s, 3H); 3.10 ( m, 2H); 2.85 0.93 A
(m, 2H); 1.75 (m, 2H); 1.60 (m, 1H); 1.40 (m, 2H); 1.10 (q,
2H).
(DMSO) & (ppm): 8.35 (s, 1H); 8.15 (broad s, 1H); 7.80 | 494
(broad s, 1H); 7.75(d, 1H); 7.45 (t, 1H); 7.20 (s, 1H); 7.10(d, 0.88
50 | 1H); 7.00 (d, 1H); 6.90 (d, 1H); 6.80 (s, 1H); .05 (s, 2H); : A
5.20 (s, 2H); 4.30 (d, 2H); 3.10 (m, 2H); 2.80 (t, 2H); 1.75 (d
2H); 1.55 (m, 1H); 1.40 (m, 2H); 1. 15(m 2H).
(DMSO) & (ppm): 8.70 (m, 1H); 7.75 (m, 1H); 7.00 (m, 1H); | 476
51 | 6.90 (s, 1H); 5.25 (m, 2H); 4.50 — 4.30 (m, 4H 3.40 - 3.15 1.36 A
(m, 4H); 1.90 — 1.50 (m, 4H); 1.35 (m, 3H).
(DMSO) & (ppm): 8.65 (d, 1H); 7.60 (d, 1H); 7.15 (m, 1H); | 427
52 | 6:95(d, TH);6.20 (d, 1H); 4.90 (m, 2H); 4.60 (m, 2H); 3.80 133 A
(s, 3H); 3.05 - 2.80 (m, 4H); 1.80 — 1.65 (M, 2H); 1.60— 1.35 '
(m, 3H); 1.20 (m, 2H); 105 (m, 2H).
(DMSO) & (ppm): 8.40 (broad s, 1H); 8.00 (broad s, 2H); | 459
53 | 7.85 (broad's, 1H); 7.75 (d, 1H); 7.55 (d, 1H); 6.85 (s, 1H); 0.84 A
5.20 (s, 2H); 4.50 (broad d, 2H); 3.55 (m, 2H); 3.10 (m, 2H); ‘
1.90 (m, 2H); 1.70 (m, 1H); 1.40 (m, 2H); 1.25 (m, 2H).
(DMSO) & (ppm): 8.90 (s, 1H); 7.90 (s, 1H); 7.65—-7.50 (m, | 445
54 | 3H); 5.65 (m, 2H); 4.60 (m, 2H); 3.30 (m, 1H); 3.10 — 2.90 1.31 A
(m, 4H); 1.85 — 1.70 {m, 3H); 1.35 (d, 6H); 1.20 {m, 2H).




443 1.39 A 39 (DVSO) 8 (ppm: 8.70 (s, 2H); 8.15 (m 1H); 7.85 (m 1H);
7.70 (m 2H); 7.45 (m 1H); 7.30 (m 2H); 6.75 (s, 1H); 5.20 (m 2H); 4.70
(m 2H); 3.10 (m 2H); 2.90 (m 2H); 1.75 (m 2H); 1.60 (m 1H),; 1.40 (m

2H); 1.10 (W9 28)0/d5924733 A 40 (DVBSO) B4(ppm: 8. 65 pm/rR097.06%1ms 1H);
6.95 (m lH)' 6.70 (s, 1H); 5.20 (m 2H); 4.65 (m 2H); 3.20 (m 5H); 3.05
(s, 3H); hi 90 (m 2H); 1.80 (m 21@]' 1.60 (m TW 1.4 (M ZHie- igsw(m

oH). 471 M°a[A 41 (DVBO) 8 (pprf:B™®5 - 8.00 (m 3H) | [728 (et ,Métm

(m 1H;[75 DM§O¥§(;$;:W| B (mO 1D 7@ HH), 75c?§rn H’”MgQ T+ “”H) L. 20
3.10 (m| 28) 5359(8% é Wég?ﬁ%é g‘ f %}FA‘% (,%

(m 2H).| 469 40 ( |s

7780
(m 1H);[7.® 0)451{ ﬂ 5( I-r‘.l?l T o4 U48l1” 1;}803.80 (S,.
; m 2H);
2 o z(s.mzoég) ﬂ?%@) %@H‘é“ﬁg TG (160 z(H);Al.H)15
(m 2H).| 539 g 01% 52175 No. 1]l NVR LG M

MFH RT Metho (DM%BF&’{pp% KBRS m, ?H)""/ 7‘5'% ﬁFP) 700 (1%, TF)! | 61 7
57 | 6.80 (s, 1H ); 5.20 (m, 2H); 4.45 (m, 2H); 3.40 — 320(m 1.19 A
4H), 2.80 (m, 3H); 1.90 — 1.55 {m, 4H).
(DMSO) 6 (ppm): 8.40 (m, 2H); 7.60-7.50 (m, 2H); 5.15(m, | 472
58 | 2H); 3.40 —3.25 (m, 3H); 3.05 - 2.80 (m, 4H); 1.80 (m, 2H); 1.44 A
1.65 (m, 1H); 1.40 - 1.20 (m, 8H).
(DMSQ}) & (ppm): 8.20 (m, 1H); 8.00 —8.20 (m, 3H); 7.60 (t, | 445
59 1H); 5.15 (s, 2H); 3.85 (d, 2H); 3.30 (m, 1H); 3.00 (m, 4H);

g 2N - |17 B
T ZT 19

1.85 (m, 2H); 1.75 (m, 1H); 1.60 - 1.40 (m, 2H); 1.30 (m, 1.06 A
6H).
(DMSO) & (ppm): 8.70 (broad s, 2H); 7.45 (t, 1H); 7.10 (m, 472

60 | 1H); 6.80 (s, 1H); 5.20 (s, 2H); 4.10 (d, 2H): 3.80 (d, 2H). 0.77 A

3.10 (m, 2H); 2.80 (s, 3H); 2.20 (s, 6H); 1.90 (m, 2H).
(DMSO) & (ppm): 8.70 (m, 2H); 7.45 (m 1H); 7.00 (m, 1H); | 485
61 | 6.80 (s, 1H); 5.20 (s, 2H); 3.90-3.60 (m, 4H); 3.10 (m, 2H); 1.39 A
2.80 {m, 3H);1.50 {m, 2H); 1.40 (m, 6H); 080 {m, 3H).
(DMSO0) 8 (ppm): 8.70 (m, 2H); 7.35 (t, 1H), 6.95 (m, 1H); | 473
62 6.80 (s, 1H ); 5.20 (m, 2H); 4.50 (s, 1H); 4.30 (m, 2H); 3.40
(m, 2H); 3.20 (m, 2H); 2.80 (m, 3H); 1.90 (m, 4H); 1.45 (m,
2H).

(DMSO) & (ppm): 8.20 (m, 2H); 8.05 (m, 1H); 7.90 (m, 1H); | 512
63 7.80 (broad s, 1H), 7.20 (m, 1H); 6.90 (s, 1H); 6.40 (m, 1H);
4.40 (broad s, 2H); 4.20 (broad s, 2H); 3.70 (s, 3H): 3.20 (m,
2H), 2.30 (m, 6H); 1.95 (m, 2H).

(DMSO} & (ppmy): 8.80 (s, 1H); 8.70 (m, 1H); 7.90 (s, 1H); 501
64 7.60 (s, 2H); 7.40 (m, 1H); 6.80 (s, 1H); 5.20 (s, 2H); 3.90-
3.60 (m, 4H); 3.00 (m, 2H); 2.80 (m, 3H);1.50 -1.30 (m, 8H};
0.80 {t, 3H).

(DMSO) & (ppm): 8.80 (s, TH); 8.70 (m, 1H); 7.90 (s, 1H); | 529
65 7.60 (s, 2H); 7.40 (m, 1H); 6.80 (s, 1H); 5.20 (s, 2H); 3.90
(m, 2H); 3.70 (m, 2H); 3.10 (m, 2H); 2.80 (m, 3H);1.80 (m,
1H); 1.60 -1.40 (m, 6H); 1.30 {m, 2H}); 0.90 (d, 6H).
(DMSO) & (ppmy): 8.70 (s, 1H); 8.40 (m, 2H); 7.60 (d, 1H); | 556
66 7.40 (t, 1H); 6.80 (s, 1H); 5.20 (s, 2H); 3.20-3.00 (m, 6H);
2.80 (m, 3H);1.70 (m, 1H); 1.60 -1.40 (m 6H); 1.30 (m, 2H);
0.90 (d, 6H).

(DMSO) & (ppm): 8.15 (d, 1H); 8.05 (d, 1H); 7.90 (d, 1H); | 410
67 7.70 (m, 1H); 7.80 (m, 2H); 7.35 (d, 1H); 5.20 (s, 2H); 375
(d, 2H); 3.30 (m, 1H); 3.10 (m, 2H); 2.90 (t, 2H); 1.85 (d, 2H);
1.70 (m, 1H); 1.45 (m, 2H); 1.30 (d, 6H).

1.14 A

0.74 A

1.33 A

5.13 B

1.54 A

0.92 A




43 77 25 (¥ 2H). 6.75 (m 2H); 5.20 (m 2H); 4.20 (m 2H);
2.70 (m 2H);

3H); 1.10 (m 2H); 0.85 (m 6H).

2H): 4.20 (m 2H); 3.10 (m 2H); 2.70 (m 2H); 2.35 (s,
60~ 1.30 (m 3H); 1,10 (m 2H 0.85 (s, 9HJ.

[¥:
10

0.95 A

8. 40 (s,

(t, 1w

(d, 2H);

2.30 (d, 2H); 1.85 - 1.65 (m 3H): 1.60 O.
4 (DVsO 8 (ppm:8.00 (m 1H);

9 A

2H) ;

3.10 (m 2H);

-1.30 (m

7.90 -
7.80 (m 2HNp Zo45/444267 (m 1H); 7.30 @m 1H); 6.75 faw/BHddod. e
1.75 (m 2H);

8.15 (broad s, 1# R80 (m 464 2H) ;

—

7%
94

[ Mefhod

3106
68

MSH") o0m T B #dis, 18,40 (57 PH 8/15 (oroad s )
1 éd‘fbm 2|Z| éosd bfoad s, 1 H); 7.45 (m, 1H); 7.30 (m.
2H 6.80 (s, 1H) 5.25 (m 2H): 4.40 (m, 2H): 3.10 (m, 2H):
290(m 2H); 1.80 (m, 2H); 1.60 (m, 1H); 1.40 (m, 2H); 1.20
(m, 2H).

D

A,

4. 35U

A

69

(DMSQ) & (ppm): 8.75 (broad s, 1H); 8.70 (s, 1H); 8.40 (s,
1H); 8.00 (m, 2H); 7.45 (broad s, 1H); 7.30 (t, 2H); 6.85 (s,
1H), 5.25 {m, 2H); 4.40 {m, 2H); 3.10 (m, 2H); 2.90 {m, 2H);
2.75 (s, 3H); 1.80 (m, 2H); 1.60 {m, 1H); 1.40 (m, 2H); 1.20
(m, 2H).

483

1.24

70

{DMSQ) 6 (ppm): 8.80 —8.60 (m, 2H); 7.55 (m, 1H); 7.00 (m,
H);, 6.80 (s, 1H);, 5.20 (s, 2H); 4.50 (m, 2H); 3.70 (m,
1H);3.15 (m, 2H); 2.80 (s, 3H);1.90 {m, 2H);1.40 (m, 2H).

429

1.18

Al

(DMSO) & {ppm): 8.00 (d, 1H); 7.80 (s, TH); 7.45-7.55 (m,
3H); 7.30 (d, 1H); 6.90 (s, 1H): 5.20 (s, 2H); 4.55 (m, 2H);
4.40 (q, 2H): 3.10 (m, 2H), 2.90 (m, 2H); 1.80 (m, 2H); 1.60
(m, 1H); 1.40 (m, 2H); 1.30 (t, 3H); 1.15 (m, 2H).

487

1.05

72

(DMSO) & (ppm):8.80 — 8.60 (m, 2H): 7.45 (m, 1H); 6.95 (m,

H); 6.80 (s, 1H): 5.20 (s, 2H); 3.95 (m, 2H); 3.60 (m,
2H)3.10 (m, 2H); 2.80 (s, 3H)1.50 (m, 2H);1.40 (m,
4H);1.00 (s, 3H).

471

4.48

73

(DMSO) § (ppm): 8.10 (d, 1H); 7.85 (m, 1H); 7.80(s, 1H);
7.50 (m, 2H); 7.30 (d, 1H); 7.25 (s, 1H); 6.95 (s, 1H): 6.45
(m, 1H); 4.40 (d, 2H); 3.75 (s, 3H); 3.10 (m, 2H); 2.90 (m,

2H); 1.80 (d, 2H); 1.60 (m, 1H); 1.40 (m, 2H); 1.10 (m, 2H).

496

0.77

74

(DMSO) & (ppm): 8.70 (s, 1H); 8.10 (broad s, 1H); 7.90
(broad s, 1H); 7.50 {m, 1H); 7.00 (m, 1H); 6.80 (s, 1H); 5.20
(s, 2H); 3.90 (m, 1H); 3.75 (m, 2H);3.55 (m, 2H); 2.00-1.85
(m, 2H);1.80-1.65 (m, 3H);1.40 (m, 1H).

429

1.1

75

(DMSO) & (ppm): 8.70 (m, 1H); 8.20 (m, 1H); 8.10 (m, 3H);
7.65 (m, 1H); 6.80 (s, TH); 5.25 (s, 2H); 3.80 (m, 2H): 3.60
(m, 1H); 3.15 (m, 2H); 2.80 (s, 3H); 2.00 (m, 2H); 1.75 (m,
2H).

445

3.52

76

(DMSO) & (ppm): 8.70 (m, 1H); 8.40 (m, 2H); 7.60 (m, 2H);
6.80 (s, 1H); 5.20 (s, 2H); 3.30 (m, 2H); 3.60 (m, 1H); 3.05
(m, 2H); 2.80 (s, 3H); 1.90 (m, 2H); 1.60 (m, 2H).

472

4.30

77

(DMSO) & (ppm): 8.90 (s, 1H); 8.70 (m, 1H); 7.90 (s, 1H);
7.60 {m, 2H); 7.55 (broad d, 1H); 6.80 (s, 1H); 5.20 (m, 2H);
4.50 (m, 2H); 3.70 (s, 1H); 3.20 {m, 2H); 2.80 (s, 3H); 1.90
{m, 2H); 1.50 {m, 2H).

445

4.02

78

(DMSOQ) & (ppm): 8.90 (s, 1H); 8.70 (broad s, 1H); 7.90 (s,
1H); 7.60 (s, 2H); 7.40 (m, 1H); 6.80 (s, 1H); 5.20 (s, 2H);
3.95 (m, 2H); 3.60 (m, 2H); 3.10 (m, 2H): 2.80 (m, 3H); 1.60 -

1.40 (m, 6H); 1.00 (s, 3H).

487

1.24




0.8 A 2H); 2.35 (s, 3H); 1.75 (d, 2H); 1.60 (m 1H); 1.40 (q, 2H);

1.10 (g, 2H). (DVBO 8 (ppm: 8.25 (s, 1H); 8.10 (broad d, 1H); 7.70 (
m 551 46 2H); 7.40 - 7.30 (m 3H); 6.80 (s, 1H; 5.25 (s, 2H); 4.30 (m
2H); 3. 65-wd%4¢m/ &H268.20 - 2.90 (m 4&); 2.85 (s, p8HYFR20087 04211980

(d, 2W 1.65 (m 1H); 1.40 (m 2H); 1.30 - 1.10 (m 2H). (DVBO) 8
(ppm: 8 50 [s, IH); 8.15 (broad s, IH); 7.90 (d, 534 1IH) ; £eSms(broad 9,
1H); 7.78%d| 1H); 7.60 (m 2HE ¥MB5 (m M+H | RT | Method

(DMSQ) & (ppm). 8.80 (m, 1H); 8.40 (m, 1H); 8.15 (m, 1H); | 445
8.05 (m, 2H); 7.80 (m, 1H); 6.80 (s, 1H); 5.25 (s, 2H); 3.65
(m, 1H); 3.50 (m, 2H); 3.30 {m, 1H); 3.20(m, 2H); 2.80(m,
4H), 2.05 (m, 1H); 1.70 {m, 1H).

(DMSO) 8 (ppm): 8.00 (d, 1H); 7.80 (s, 1H); 7.65 (m, 2H); | 470
7.50 (m, 2H); 7.30 (d, 1H); 7.10 (m, 1H); 6.50 (m, 1H); 5.65
(m, 1H); 4.50 (m, 2H); 3.05 (m, 2H); 2.85 (m, 2H); 1.75 {m,
3H); 1.60 (m, 3H); 1.35 (m, 2H); 1.10 (m, 2H); 0.90 (d, 6H).
(DMSO) & (ppm): 8.10 {m, 2H); 7.60 (m, 3H); 7.30 (m, 2H); | 480
7.20 (d, 1H); 7.10 (bt, 1H); 6.80 (d, 1H); 6.45 (m, 1H); 5.65
(m, 1H); 4.40 (m, 2H); 3.05 (m, 2H); 2.80 (m, 2H); 1.80 (m,
3H); 1.55 (m, 3H); 1.35 (m, 2H); 1.15 (m, 2H); 0.90 (d, 6H).
(DMSQO) 6 {ppm): 8.65 (d, 1H); 8.15 (bs, 1H); 7.85 (bs, 1H); | 415
82 | 7.50(bt, 1H); 7.05 (d, 1H); 6.80 (s, 1H}); 5.20 (s, 2H); 4.20 (s, 0.94 A
2H); 3.70 (m, 2H); 3.10 (m, 2H); 2.75 (m, 1H); 1.80 (m, 2H).
(DMSO) & (ppm): 8.70 (bs, 1H); 8.65 (d, 1H); 7.50 (bt, 1H); | 429
83 | 7.05(d, 1H); 6.80 (s, 1H}; 5.20 (s, 2H); 4.20 (s, 2H); 3.70 (m, 0.98 A
2H); 3.05 (m, 2H); 2.80 (s, 3H); 2.70 (m, 1H); 1.80 (m, 2H ).
(DMSQ) & (ppm): 8.70 (bs, 1H); 8.60 (bs, 1H); 8.05 (m, 1H); | 429
7.00 {m, 1H); 6.80 (s, 1H); 5.25 (s, 2H); 3.45 {m, 2H); 3.30

79 0.82 A

80 1.16 A

31 1.25 A

84 | (m, 3H); 3.10 (m, 1H); 2.50 (m, 1H); 2.80 (m, 3H): 2.00 (m, 1.00 A
1H); 1.70 (m, 1H).
(DMSO) 5 (ppm): .70 (bs, 1HY; 8.60 (bs, 1H); 8.05 (m, 1H), | 429

g5 | 7.00 (m, 1H); 6.80 (s, 1H), 5.25 (s, 2H); 3.45 (m, 2H); 3.30 1o A

(m, 3H); 3.10 (m, 1H); 2.80 (m, 3H); 2.50 (m, 1H); 2.00 (m,
1H); 1.70 (m, 1H).

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

Protocol 1: The inhibitory activity was demonstrated in a

radicenzymatic test based on measuring the product of
hydrolysis of anandamide [ethanolamine 1-°H] with FAAH (Life
Sciences (1995}, 56, 18399-2005 and Journal of Biochemical and
Biophysical Methods (2004), 60(2), 171-177). Thus, mouse
brains {minus the cerebellum} are removed and stored at -80°C.
The membrane homogenates are prepared extemporaneously by
homeogenizing the tissues using a Precellys® machine in
reaction buffer (10 mM Tris-HCl, pH = 8, 150 mM NaCl and 1 mM
ethylenediaminetetraacetic acid (EDTA)}. The enzymatic
reaction is performed in 96-well Multiscreen filtration plates
in a final volume of 70 uL. Reaction buffer supplemented with

fatty acid-free bovine serum albumin (BSA, 1 mg/ml} is used



47 1H); 7.30 (d, 1H); 6.95 (d, 1H); 6.80 (s, 1H); 5.20 (s, 2H); 1.03 A

4.35 (d, 2H); 3.10 (m 21-1); 2.85 (t, 2H); 1.75 (d, 2H); 1.60 (m 1H);
1.40 (m 2H); 1.15 (m 2H). (DMSO) 8 (ppm:8.40 (s, 1H); 8.15 (s, 1H);
7.85 (m 2HWp 4840/058280 (s, 1H); 7.60 @m 1H); 7.50-BC2FEKMOBH) 526785
(d, 1H; 48 6.75 (s, 1H); 5.20 (s, 2H); 4.30 (d, 2H); 3.05 (m 2H); 2.80

0.96 A (m f%I_E') -t%'e7gn(zgma%H)c; r%‘a%%i(og' a}l\él t%‘e?’%i(l@ti%@ ;Ofl't:&’l% (JBmpounﬂ_D :

and of the anandamide [ethanolamine 1-°H] . The reaction buffer
containing BSA (43 uL/well), the diluted test compounds at
different concentrations (7 uL/well containing 1% DMSO) and
the membrane preparation (10 uL/well, i.e. 200 pg of tissue
per test) are successively added to the wells. After
preincubation for 20 minutes of the compounds with the enzyme
at 25°C, the reaction 1is started by adding anandamide
[ethanolamine 1-’H]. (Specific activity of 15-20 Ci/mmol)
diluted with cold anandamide (10 ulL/well, final concentration
of 10 uM, 0.01 pCi per test). After incubation for 20 minutes
at 25°C, the enzymatic reaction 1is stopped by adding a 5M
solution of active charcoal prepared in 1.5M NaCl buffer and
0.5 M HC1 (50 pL/well}). The mixture is stirred for 10 minutes
and the agueous phase containing the ethanolamine [1-°H] is
then recovered by filtration under vacuum and counted by

liquid scintillation.

Protocol 2: The inhibitory activity was demonstrated via a

fluorescent technique in an enzymatic test based on measguring
the fluorescent product of hydrolysis of arachidonoyl 7-amino-
4-methylcoumarin amide (AAMC) with FAAH (Analytical
Biochemistry (2005), 343:143-151, J. of Biomolecular Screening
(2006), 11(5): 519-527 and J. of Neurosciences Methods (2007),
161: 47-54). Thus, mouse brains {(minus the cerebellum} are
withdrawn and stored at -80°C. The brain homogenates are
prepared extemporanecusly by homogenizing the tissues using a
Precellys® machine in reaction buffer (10 mM Tris-HCl, pH = 8,
150 mM NaCl and 1 mM ethylenediaminetetraacetic acid (EDTA)).
The enzymatic reaction is performed in black polystyrene 384-
well plates in a final wvolume of 50 pL. Reaction buffer
supplemented with fatty acid-free bovine serum albumin (BSA, 1
mg/ml) is used for the enzymatic reaction, the dilution of the
compounds and the dilution of the AAMC. Reaction buffer
containing the BSA (25 uL/well), the diluted test compounds at
different concentrations (5 uL/well containing 1% DMSO) and
the membrane preparation (10 uL/well, i.e. 200 ug of tissue

per test) are successgively added to the wells. After



(DMSO) 8 (ppm: 8.45 (s, 1H); 8.15 (broad s, 1H); 7.85(m 498 2H); 7.45

(m 1H); 7.05 (m 2H); 6.90 (d, 1H); 6.75 (m 2H); 49 5.20 (s, 2H); 4.35
(m 2H); 3.85 (s, 3H); 3.10 ( m 2H); 2.85 0.93 A (m 2H); 1.75 (m 2H);
1.60 (m 1Hyp 2040/¢8B28H); 1.10 (q, 82H) . ( DVBQT AR/ BB B674 S,

1H); 8.15 (broad s, 1H); 7.80 494 50 (broad s, 1H); 7. 75 (d, 1H) 7.45

(1tH) s (égeéﬁﬁuﬁ%lgé iﬁgr(gﬂo‘%(w‘ut‘iﬂ)"f (ehe, ?'g“épo‘h‘ﬁ? tﬂl)@ﬁm 8(%’“&“2 80

(t, 2H); 1.5 @B?C, the reaction is started by adding 10 uL of substrate
per well (ABMMC, final concentration of 10 uM). A&After
incubation for 40 minutes, the aminomethyl coumarin (AMC)
produced is measured by fluorescent counting (Envision plate

reader) .

Under these conditions, the compounds of the invention that
are the mosgst active have ICs; wvalues (concentration that
inhibits 50% of the control enzymatic activity of FAAH) of
between 0.001 and 1 pM. Certain compounds have IC;;, values of
less than 50 nM and more particularly less than 15 nM.

Table 3 gives examples of the IC;;, values obtained with the

compounds of the invention.

Table 3

Compound No. | ICs (nm) | FFOEOCOl
1 1 1
2 40 1
5 2 1
9 2 1
12 47 1
19 1 1
29 0.7 2
38 2 1
41 0.6 1
46 16 1
52 28 1
64 3 1

It thus appears that the compounds according to the invention
have inhibitory activity on the enzyme FAAH.

The in vive activity of the compounds of the invention was




Thus, the 1intraperitoneal (i.p.) administration of PBQ
(phenylbenzoquincne, 2 mg/kg in 0.9% sodium chloride solution
containing 5% ethanol) to male OF1 mice weighing 25 to 30 g
causes abdominal stretching, on average 30 torsions or
contractions within a period of 5 to 15 minutes after
injection. The test compounds are administered orally (p.o.)
or intraperitoneally (i.p.} suspended in Tween 80 at 0.5%,
60 minutes or 120 minutes before the administration of PBQ.
Under these conditions, the compounds of the invention that
are the most powerful reduce by 30% to 80% the number of
stretches induced with PBQ, over a dose range of between 1 and
30 mg/kg.

For example, compounds 1 and 19 of the table reduce,
respectively, by 55% and 30% the number of stretches induced
with PBQ, at a dose of 30 mg/kg p.o. at 120 minutes.

The enzyme FAARH (Chemistry and Physics of Lipids, {(2000), 108,
107-121) catalyses the hydrolysis of the endogenous
derivatives of amides and esters of various fatty acids such
as N-arachidonoylethanolamine (anandamide), N-palmitoyl-
ethanolamine, N-oleoylethanolamine, oleamide or
2-arachidonoylglycercl. These derivatives exert different
pharmacological activities by interacting, inter alia, with

the cannabinoid and vanilloid receptors.

The compounds of the invention block this degradation pathway
and 1increase the tissue content of these endogenous
substances. In this respect, they may be used 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:

pain, especially acute or chronic pain of neurogenic type:
migraine, neuropathic pain including the forms associated with

the herpes wvirus and diabetes and chemotherapy, acute or

52

2H); 1.55 (m 1H); 1.40 (m 2H); 1.15 (m 2H). (DMBO) 8 (ppm: 8.70 (m
1H); 7.75 (m 1H); 7.00 (m 1H); 476 51 6.90 (s, 1H); 5.25 (m 2H); 4.50
- 430 (m 4W 3.40 - 3.15 1.36 (m 4H); 1.90 - 1.50 (m 4H); 1.35 (m
3H). (DWBECeoBof ppBRs78. 65 (d, 1H); 7860 (d, 1H); Bchy FRmoobiA)as242/b

6' 95 (d" 1H). 6.20 (d, 1H); 4.90 (m 2H); 4.60 (m 2H); 3.80 (s, 3H); 3.05
éH);Sg gg](4$g£?ﬁte8 in aGéegg]ogkgha%ge51é 1.35 1.33 A (m 31; 1.20 (m



(DMSO) 8 (ppm: 8.40 (broad s, 1W 8.00 (broad s, 211); 459 53 7' 85
(broad s, 1
(broad d, 2H); 3.55 (m 2H); 3.10 (m 2H); 0.84 A 1.90 (m 2H); 1.70 (m

1H);
1H);

3.10 -

2H) .

1.40 (
7.65 -
2.90

H; 7.75(d, 1H); 7.55(d, 1H); 6.85(s, 1H); 5.20 (s, 2H); 4.50

wo 2bllp/85826¢m 2H).
7.50 (m 445 54 3H); 5.65(m 2H); 4.60(m 2H); 3.30 (m 1H);

RN EIETHES. SR TR T TR
rheumatoid arthritis, ostecarthritis, spondylitis, gout,
vascularitis, Crohn’s digease, irritable bowel syndrome, acute
or chronic peripheral pain, vertigo, wvomiting, nausea, in
particular post-chemotherapy nausea, eating disorders, in
particular anorexia and cachexia of diverse nature,
neurological and psychiatric pathologies: tremor, dyskinaesia,
dystonia, spasticity, compulsive and obsessive behaviour,
Tourette’s syndrome, all forms of depression and anxiety of
any nature or origin, mood disorders, psychoses, acute and
chronic neurodegenerative diseases: Parkinson’'s disease,
Alzheimer’s disease, senile dementia, Huntington’s chorea,
lesicons associated with cerebral ischaemia and cranial and
medullary trauma, epilepsy, sleeping disorders, including
sleep apnoea, cardiovascular diseases, in particular
hypertension, c¢ardiac arrhythmia, arteriosclerosis, heart
attack, cardiac ischaemia, renal ischaemia, cancers: benign
skin tumours, papillomas and cerebral tumours, prostate
tumours, cerebral tumours (gliobastomas, medullo-epitheliomas,
medullo-blastomas, neurcoblastomas, tumours of embryonic
origin, astrocytomas, astroblastomas, ependyomas, oligodendro-
gliomas, plexus tumour, neurcepitheliomas, pineal gland
tumours, ependymoblastomas, malignant meningiomas,
sarcomatoses, malignant melancomas, schwennomas), immune system
disorders, especially autoimmune diseases: psoriasis, lupus
erythematosus, connective tissue diseases, Sjogrer’s syndrome,
ankyleosing spondylitig, undifferentiated spondylitis, Behcet’s
disease, haemclytic autoimmune anaemias, multiple sclerosis,
amyotrophic lateral sclerosis, amylosgis, graft rejection,
diseases affecting the plasmocytic line, allergic diseases:
immediate or delayed hypersensitivity, allergic rhinitis or
allergic conjunctivitis, contact dermatitis, parasitic, viral
or bacterial infectious diseases: AIDS, meningitis,
inflammatory  diseases, especially articular diseases:
arthritis, rheumatoid arthritis, osteocarthritis, spondylitis,
gout, wvascularitis, Crohn’'s disease, irritable bowel syndrome,
osteoporosis, ocular complaints: ccular hypertension,

glaucoma, pulmonary complaints: respiratory pathway diseases,

(DVBO) 8 (pprr): &0 {2 00BA)052A.80 (s,



RT Method 55 (DMSO) 8 (ppm: 8.70 (m 1H); 7.55 (m 1H); 7.00 (m 1H); 5.15
(m 2H); 4.65 (m 2H); 3.30 (m 1H); 3.00 - 2.90 (m 411); 1.80 - 1.60 (m
3H; 1.35 (m 6H); 1.10 (m 2H). 429 1.37 A (DVMsO 8 (ppm: 8.05 (d, 1H);
7.90 -7.70 (i 22Hpy/0E56@7 7.50 (m2H). 7935 (d 1H). 6.BOr (mR2ddy/oB2Ph (m
2H); 4.45- 4.30 (m 4Fl); 3.40 - 3.20 (m 4H); 1.90 - 1.60 (m 4H); 1.35

111); & 80 PEonipeSpabusynBRbatsh Mrepanfy CBlaoldl ploitglify o denledd Lo
(m 3H); 1.9bstrucsiopm aﬂ) disd 14@59\15&%%@&8@%@ 8 eAPHrAenRH) ;

7.60- 7.50 gbt%Hlntés%§n%@‘ Zﬁhseés%g f?iﬂﬂ@b:@ﬁ bewdd - ﬁﬂhﬁéﬂe4+ﬂ
1.80 (m 2 (m . 472 1.44 A 59 (DvBO . 8

(ppn): 8. 2olpﬁﬁsm)‘lals 1@@ ﬁmgaﬁerymilsﬂydevseou%@erqmdl%rrl@% wEhnary gs
(d, 2H); 3. 38cEntihbhce3a0@ GHE14MhatioBSofMehdHbladdés.(m 111); 1.60-
1.40 (m 2H); 1.30 (m 6H). 445 1.06 A 60 (DVsO 8 (ppm: 8.70 (broad s,
2H); 7.45 (t, 1H); 7.10 (m 1H); 6.80 (s, 1W 5.20 (s, 2H): 4.10 (d, 2H);
3.80 (d, 2Hrhe3uble (uf 2 ;c@uBbuds Bthord@iRg te, tBk) inve@Biem, Ah).thir?2

0.77 A 61 0 ;

0,07 8 5516080, B (hap el (B, LT IRCI M B0 LRaBHL, B0
2H); 1.40 (ﬁ\ddGFI)lOIlO 80, mhﬂ-#)atal%f 1sQvat 62 fpNsOre8pippRFatd ono C(fma
2H); 7.35 (tealHinab 8§oﬁﬂbt1far treating the pathologies mentioned above

forms an integral part of the invention.

A subject of the invention is also medicinal products
comprising a compound of formula (I), or an acid-addition
salt, or alternatively a pharmaceutically acceptable hydrate
or solvate of the compound of formula (I). These medicinal
products find their therapeutic use especially 1in the

treatment cof the pathcologies mentioned above.

According to another of its aspects, the present invention
relates to pharmaceutical compositions containing, as active
principal, at least one compound according to the invention.
These pharmaceutical compounds contain an effective dose of a
compound according to the invention, or a pharmaceutically
acceptable acid-addition salt, hydrate or golvate 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 administration form, from

the usual excipients known to those skilled in the art.

In the pharmaceutical compositions of the present invention
for oral, sublingual, subcutaneous, intramuscular,
intravenous, teopical, local, intrathecal, intranasal,
transdermal, pulmcnary, ocular or rectal administration, the
active principal of formula (I} above, or the possible acid-

addition salt, solvate or hydrate thereof, may be administered




6' 80 (s" 1H). 5.20 (m 2H); 4.50 (s, 1H); 4.30 (m 211); 3.40 (m 2H);
3.20 (m 2H); 2.80 (m 3H); 1.90 (m 4W 1.45 (m 2H). 473 1.14 A 63 (DVBO
8 (ppm: 8.20 (m 2H); 8.05 (m 1H); 7.90 (m 1H); 7.80 (broad s, 111);
7.20 (m 1Hyo 60960/605524%); 6.40 (m 1H)324. 40 (broad eT/2iH20 0b. /2% Aroad
s, 2H); 3.70 (s, 3H); 3.20 (m 2H); 2.30 (m 6H); 1.95 (m 2H). 512 0.74 A

64 (DVBO 8. 1 1HY : 7. 90 1H) ; ' " .
2400 (m 1i P b S dEbapTed” alin R0k Fhaynd Yink fRe
2H): 2.80 (phagmpceusfcal. 3ex¢hpienty; Ot80 men 3mpd 58nimalds Afes (DMBO) 8

(ppm: 8. 80p£5g£§i;ins ozotégbtﬁéﬂt ngghésab&bg dZso@QeQ@noFDdgseZség (m
1H); 6.80 ; 3.90 (m 211); 3.70 (m 21

2H): 2.80 (m 3H): 180(m 1H) 160140(m 6H): 1.30 (m 2H) 090(d

611). 529 5t@3 aﬁﬁrb 5}eBUﬁPQnadmﬁnfgtfétléﬂjﬁorﬁ%‘%b 1é@ﬂ0réﬁfibﬂﬁb
1H); 7.40 (ti1 700 2. 80(m

3H):1.70 (nf49 ?51‘?%161*%‘15'409‘(% Céﬁﬁ)h Y 56 A ﬁFPEH}eSo T@‘é“’%“i‘j@ S619 raf%lsléﬂsl 54
A (DVMBO) 8chppihg Gubs (@thd Wzl 85(5)}31t(ﬂ;>né.161i sﬁsﬁ@nédpnéll)s,ublﬁ’@u(am 1H).
7.60 (m 2H) (d 1 (
oH): 2.90(t>" %‘i%? 1. 8@?0‘%’%‘%@#70 (& ﬁ(% @—%% ]'Lgp%"@%(%’%
410 0.92 A a@mna@&cr955ga7ssp®!/PRzomgkﬁsa1&@m¢mnsmﬁ¢uwwm|by|wghalatlon
subcutaneous, intramuscular or intravenous administration
forms and rectal or vaginal administration forms. For topical

administration, the compounds according to the invention may

be used in creams, ointments or lotions.

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

comprise the following components:

Compound according to the invention 50.0 mg
Mannitecl 223.75 mg
Scodium croscarmellose 6.0 mg
Corn 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 teo 20 mg of active principal per kg of body

welght, depending on the presentation form.

There may be particular cases in which higher or lower doses
are suitable, and such doses also form part of the invention.
According to the usual practice, the dose that is suitable for
each patient isg determined by the doctor according to the mode
of administration and the weight and response of the said

patient.

According to another of its aspects, the invention also
relates to a method for treating the pathologies mentioned

above, which comprises the administration of an effective dose



MtH RT Met hod 68 (DMSO) 8 (ppm: 8.70 (s, 1H); 8.40 (s, 1H); 8.15 (broad s,
1H); 8.00 (m 2H); 7.80 (broad s, 1 H; 7.45 (m 1H); 7.30 (m 2H); 6.80
(s, 1H); 5.25 (m 2H); 4.40 (m 2H); 3.10 (m 2H); 2.90 (m 2H); 1.80 (m
2H); 1.60 (Wp 261L0/058Q@6Fm 2H); 1.20 (mo32H). 469 1. 2T B (OMIG28B79
(ppm: 8.75 (broad s, 1H); 8.70 (s, 1H); 8.40 (s, 1H); 8.00 (m 2H); 7.45

(broad s, 1Hf; ;7 2H).; - @ 2H) ;4. - 13- 10
(m 20 2,66 Cor JEping” Fkepddidg to, by fangaciTp S e ) K
1.20 (m 2HpcceapiablgianidoadpibOpngsgppnyhenegn or g e lvatWr Iydmtean
1H); 7.00 (B¢ EHk <Bi80chbipobil, 5.20 (s, 2H); 4.50 (m 2H); 3.70 (m 1H);
3.15 (m 2H); 2.80(s, 3H);¥l).90 (m 2H);1.40 (m 2H). 429 1.18 A (DwvsO 8
(ppm: 8.00 (d, 1H); 7.80 (s, 1H); 7.45-7.55 (m 3H); 7.30 (d, 1H); 6.90
(s, 1H); 5.20 (s, 2H); 4.55 (m 2W H); 4.40 (g, 2H); 3.10 (m 2H); 2.90
(m 2H); 1.80 (m 2H); 1.60 (m 1H); 1.40 (m 2H); 1.30 (t, 3H); 1.15 (m
2H). 487 1.05 A 72 (DvsO) 8 (ppm:8.80 -8.60 (m 2H); 7.45 (m 1H); 6.95
(m 1H); 6.80 (s,1H); 5.20 (s, 2H); 3.95 (m 2H); 3.60 (m 2H);3.10(m 2H);
2.80(s,3H);1.50(m2H);1.40(m 4H);1.00 (s, 3H). 471 448 B 73 (DvsO 8
(ppm: 8.10 (d, 1H); 7.85 (m 1H); 7.80(s, 1H); 7" 50 (M HH); 2. 7.30 (d,
1H); 7.25 (s, 1H); 6.95 (s, 1 6.45 (m 1H); 4.40 (d, 2H); 3.75 (s, 3H);
3.10 (m 2H); 2.90 (m 2H); 1.80 (d, 2H); 1.60 (m 1H); 1.40 (m 2H); 1.10
(m 2H). 496 0.77 A 74 (DvB0) 8 (ppm: 8.70 (s, 1H); 8.10 (broad s, 1H);
7.90 (broad s, 1H); 7.50(m 1H); 7.00(m 1H); 6.80 (s, 1H); 5.20 (s, 2H);
3.90 (m 1H); 3.75 (m 2H);3.55 (m 2H); 2.00-1.85 (m 2H);1.80-1.65 (m
3H);1.40 (m 1H).




429 1.1 A 75 (DwvsO) 8 (ppm: 8.70 (m 1H); 820 (m 1H; 8.10 (m 3H,; 7
65 (m' 1H). 6.80 (s, 1H); 5.25 (s, 2H); 3.80 (m 2H); 3.60 (m 1H); 3.15
(m 2H); 2.80 (s, 3H); 2.00 (m 2H); 1.75 (m 2H). 445 3.52 B 76 (DV30O) 8
(ppm: 8.70wOne0olbl)ps58240 (m 2H); 7.60 ém 2H); 6. 80 Hcx/rFRbob)s/ G207 S,
2H); 3.30 (m 2H); 3.60 (m 1H); 3.05 (m 2H); 2.80 (s, 3H); 1.90 (m 2H);
1.60 (m 2H). 472 4.30 B 77 (DVMSO) 8 (ppm: 8.90 (s, 1H); 8.70 (m 1H);
7.90 (s, 1H); 77 60 (M H 2. 7.55 (broad d, 1H); 6.80 (s, 1H); 5.20 (m
2H); 4.50 (m 2H); 3.70 (s, 1H); 3.20 ChpimH); 2.80 (s, 3H); 1.90 (m 2H);
1.50 (m 2H). 445 4.02 B 78 (DMsO) 8 (ppm: 8.90 (s, 1H); 8.70 (broad s,
1H); 7.90 (s, 1H); 7.60 (s, 2H); 7.40 (m_1H); 6.80 (s, 1H; 5.20 (s, 2H);
3.95 (m 2H}: 8oBRoYR{l gryrespepding pe) the genemplabprmalgo(I) i1 40 (m
6H); 1.00 (s, 3H). 487 124 A WD 2010/ 05526786PCT/ FR2009/ 052179 No. 11.1
NVR LCM5  MtH RT Met hod 79 (DMBO) 6(ppn):8.80§g1 11-1); 8A0(m 11-1);

8A5(m 1H); 8'05(m' 2H).7.80(m 11-);6.80(3QH); \5.2503,21-M 65 (m11.1);
3.50(m 2HE3. 30(m 11-);320(m 21-1); 2R80( r m&ﬂYé)@Sﬁg 11-1);1.70(m 1H). 445

0.82 A 80 ZA"‘N
r
_N—t

R,

(1)
in which
R; represents a hydrogen or fluocrine atom or a hydroxyl,
cyano, trifluoromethyl, Ci.s-alkyl, Cji.¢-alkoxy or NRgRs group;
n represents an integer equal to 1, 2 or 3 and m represents an
integer equal to 1 or 2;
A represents a covalent bond or a group C; .z alkylene;
R: represents a group Rs opticnally substituted with cone or
more groups R¢ and/or Ry;
R; represents a group chosen from phenyl, pyridyl,
pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, naphthyl,
quinolinyl, isoguinolinyl, phthalazinyl, quinazolinyl,
guinoxalinyl, cinnolinyl and naphthyridinyl;
Rs represents a halecgen atom or a cyano, -CH,CN, nitro,
hydroxyl, Ci-s-alkyl, C) s-alkoxy, Cis-thioalkyl,
Ci.s-haloalkyl, Ci-¢-halocalkoxy, Ci-s-halothioalkyl, Cy7-
cycloalkyl, Ci;-cycloalkyl-Ci.;-alkylene, Ci;-cycloalkyl-
Ci-3-alkylene-0O-, NRgR;, NRzCORy4, NRgCO;R;, NRgSO;R;, NRgSO,NR:Rs,
CORg, COzRz, CONRgRs, SOzRs, SO;NRgRg or -0-(C;_;-alkylene)-0-
group;
R; represents a group chosen from furyl, pyrrolyl, thienyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, imidazolyl,
pyrazolyl, oxadiazolyl, thiadiazolyl, phenyl, pyridyl,
pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, naphthyl,
quinolinyl, isoquinelinyl, phthalazinyl, gquinazolinyl,
gquinoxalinyl, cinnolinyl, naphthyridinyl,

imidazopyrimidinyl, thienopyrimidinyl, benzofurvyl,



(DMVBO) 8( ppm : 8. 000, 11-0; 7. 80(s, 1HE7.65(m 2H); 7° " HYHE 50(m 2.7.30 A
11-1);7.10(m 16.50(m 1H);5.65 (m 1H); 4. 50(m 2H); 3.05(m 21-0;

2.85(m 2HE1/ 5(m 3HY1. 60(m 3H); 125(m 21-1); 1A0(m 2H); 0. 90(d, 6H). 470 116 A
81 (DMB0) 8( ppme:08Ag0mE2H)7; 7. 60(m 3H) ; 730(a% 2H) ; 16. 80(®LVEHRZ AMR 6657179

H) 20(d 1-7.10(1AK16A1-0; (m 11-1);4A0(m 2HO. 05(m 2H); 2. 80(m 2ML. 80(m 31-0;

(Dv80) BCpbi) - BeBES TS RECRe. Tty 9L dRe ALY P ARt NA, pergigapari gt
6.80(s, 111); 5b2@@9tbngétyl 21 klgn@sm(hﬂazaolmlaAoq.nﬁQ&y@ 75(@maindgtyl,

1.80(m 2H). 419387844, 83 rAMERO) B, T0ERSop 1@ gle}ﬁ%ﬁrﬂiyl
03, 21 2H);

7.05g91M6. 80(s, 11-1); '5.20(s, 21n4 110. 70(m
2.8003, 31n2. 76PACEEOPYTI88( m 2H) . PYFEZS Y,ézlsia{ oxazolopyrldyl

gDNBg)ggppﬁzl8gﬁgghﬁlbw§r6a@hz ihlékogoﬁ§fﬂH}1 )phghyioiﬁﬂrbenzyloxy and
S n
3AD( 1 1N 50( VT AR SHAPHVALEF, BoB0PROUPIS)) M Horathhy babag =\t gared

(DI\/BO) S (ppnmpi8h70fros, dk- I)g: 68¢tbopsl M8 LtO@atmdy 1pp Ad{tni'cal to or

. 6.80(s, 1Hﬁ%?%%e%%[sﬁ%n%gkﬂ3?ggegm 31n3A0(m 1H); 2. 80(m 3HE2. 50(m 1H);

2 OO(m ML/ 0 he "Conpounds of the invention underwent
phar macol ogReaF=peSE8Nts dehwAnpaent hei i liugnilbiet atpref earamp tthes eniZyie

FAAH (FattyofCiad tATird@cEieehdseroBpot ocol 1: The inhibitory activity was
denonstrated in a radi oenzymatic test based on _neasuring the product of

hydrol ysis &t ARBRESRTHE [aet%{ﬁ SRoRen - BEpmwERRY EAARYEE Y Lsc i ey L
(1995), 56, 1:92%12@03vand cleitdiatl of i Bbeshem Tal pgrmdzsuwhys:lmlal\@jlw

2004 60 71- 1 7 Thus, [ ' h |
Femoved andCESReA 7RV B0t ARSI for And HONSae ARe SeFE PR id dr e
ext enpor anetbsky @yomnb@amgzimgtiwllgsmmsﬁtmge@ Prieckl loyse machimerd n

reaction bu Tr 1, ¢
et hyl enedi a%tﬁetté%(raaeg?est |ngl%as|(;el|9d (ED) ? ]}ﬁgeenzynafl ¢ %eaé"gj\/lcﬁ gkl
@

perforned i R+96hadrr Lkl i sér-eery¢1P2+iarion Cptat@g:hwldcyfh?atswpdﬂwﬂeenﬁ, 70
}IL. Reactien sb%fafl%lm&pl eneRied W iR Rl t YNREEGRS,M ANHIQW,RE, SRIBoaRpUM N
(ESA, 1 ng/ n1) use
OgNRng, CORg, COzRg, CONRBRQ, CON (RB) (Cl-3—alkYIEHE"NR10R11) '
SOsRg, S0O,;NRgRg, -0-(Cy.3-alkylene) -0-, rhenyl, phenyloxy,
benzyloxy, pyridyl, pyrazinyl, pyridazinyl, triazinyl or

=

pyrimidinyl; the phenyl, phenyloxy, pyridyl, pyrazinyl,
pyridazinyl, triazinyl and pyrimidinyl groups possibly being
substituted with one or more substituents chosen £from a
halogen atom and a cyano, nitro, C;¢-alkyl, Ci g-alkoxy, Cie-
thiocalkyl, C..¢s-haloalkyl, C; ¢-haloalkoxy, C;_¢-halothiocalkyl,
Ciy.s-cycloalkyl or Ci.y-cycloalkyl-Ci;-alkylene group;

Rs, Ry, Rip and R;; represent, independently of each other, a
hydrogen atom oxr a group C;.g-alkyl,

or form, with the atom(s) that bear(g) them,

in the <case of ©NRsRy, a ring chosen from azetidine,
pyrrolidine, piperidine, morpholine, thiomorpholine, azepine,
oxazepine and piperazine rings, this ring being optionally
substituted with a group Ci;.¢-alkyl or benzyl;

in the case of NRgCORe, a lactam ring; in the case of NRsCO,Rs,
a oxazolidinone, oxazinone or oxazepinone ring; in the case of
NRySO;Rs, a sultam ring; in the case of NR;SO-NRgR,, &
thiazolidine dioxide or thiadiazinane dioxide ring;

in the form of base or of an acid-addition salt.



for the enzymatic reaction and the dilution of the conpounds and of the
anandam de [et hanolam ne 1-3H]. The reaction buffer containing BSA (43
}IL/well), the diluted test conpounds at different concentrations (7
pL/wel | conwai abag/0%6DEBO) and t he nenboane preparat iknT AFKe Q9 /et 2179 . e.
200 pg of tissue per test) are successively added to the wells. After

prei ncubation for 20 m nutes of the conpounds with the enzynme at 25C, the
reaction is started by addi ng anandam de [ethanolamne 1-3H. (Specific
activity of 215Ceppehngnof) fdrmutad (W t Accokdiagahdafiidém( 10 pL/wel |, fi nal
concentrati gRa®hctQrybeq0iQ1cAGE ﬁgrré§§ééen€gt§rhy a1 9n fPuOBQnQ]nUtes
at 25C, the enzymatic_ reaction is sto& by adding a SM solution of active
charcoal pr@paFelTi @ BYINPKREE Bukfal<¥hdob. SRMHSE (50 pL/wel ). The
mxture is shi ehedrben 36 phBEt 8% afdahhacaguaadstpBasgatentaining the

et hanolam ne [1-3H is then recovered by filtration under vacuum and
counted by liquid scintillation. Protocol 2: The inhibitory activity was
denonstr at ed. vi @mepdlndr esteibringdani qoe iacewmdiagnakiCCﬂaim basedr orz,

e nod et B eboREREea LR AR Ben bR KasPORE LYo 2ang
(2005), 343r§n38§smtSJanoﬂnsegﬂﬁl@quaértscaeenlng (2006), 11(5) 519- 527

and J. of h@ﬂreﬁeleesﬁsokbgaeeso£29@7£n a614- ééa&élonTQait mouse brai ns
(m nus the cerebellun) are wthdrawn and stored -80C. The brain

honbgenat es are prepared ext enpor aneousl y by hoanen|Z|ng t he tissues using
a Precell ysér)cma.phhm o fearilon MufdiordibgnbTahe- &kd, ofll'd:Faﬁms 115G aM
NaCl and 1 % ¥ edla net et.r etic acid EDTAI? tIC
reaction is pe? ) eT'JnZGE) atk tpl?)‘%/ Ve 5584 el és“ ‘? eI"Ii‘en'alm

vol ume of 56hplfoReacfi basbubterfsappheddntddinibh éanty aci d-free bovine
serum al bumin (BSA, 1 ng/m) is used for the enzymatic reaction, the
dilution of the conmpounds and the dilution of the AAMC. Reaction buffer
cont ai ni ng PheCempoyngd ¢f /frimyla t He didagrddngese apwpounpdst aflafinis ok dint

concentrati @nscﬁéra&\e@haeeo%altwa@ Rl BMBOLARd LhesiRADIANe heaAnal on

(10 pL/well e, 200 j of tissue per test) are succeSS|ve y added to the
wells Afte?ubEFéFHEﬁﬂaWFBH PBE 20 WPhft 85°BPSt Re MBS with the enzyne

at 25C, therg eaepu:e@enssstaarpnénpy agehiigyli) ppy@idaﬂbﬁylat ®yRemivEily1,
cuba 40.m nut es, 't he

(AAMC, final concen rati o g N% Aiﬁ
b noriet hy L PEBRRAETH ( ARESO B Bhhe HEE BAhEELnY Baoky TP IGKAGAERT ot ng
(Envi si on pRateepessien)s andetrbvheSeccehliyli 0ls,s-bh&osgnpaundhadicalisl,

i ti t hat t | t hat
b bi to sovs 67 CrRee EaRPE| -Gn by RIEILEE) V8- (82 HTRDTEBER AR LA 0001
and 1 pM @rt%ﬁwwmrﬁjs@hmel | BFPuAA | Tlest omayésg st Boted and-hore

partlcularerlﬁ§§eta@eu§§ BM tHap! 829 gevgaeﬁﬁéaahe§005rtQ&fk@%éﬁ@lﬁ%%m
obtained with %he conpounds_ of the i nvention. Table 3  Conpound No. [CH(nM

Protocol usBACH TSR’ 48n1CEE EqTE 9f 1bagesorofoan 203g-glaibien paital
0.6 1
6. Compound of formula (I) according to any one of Claims 1 to
5, characterized in that R; represgents a trifluoromethyl, a Ci.
s—alkyl or a hydrogen atom; in the form of base or of an acid-

addition salt.

7. Compound of formula (I) according to any one of Claims 1 to
6, characterized in that R; represents a group chosen from
oxazolyl, isoxazolyl, furvl, imidazolyl, pyrazolyl,
oxadiazolyl, thiadiazolyl and triazolyl groups; this group
optiocnally substituted with one or more substituents chosen
from a group C;.¢-alkyl, COORg, CON(Rs) (Ci.z-alkylene-NR,oRi:i},
CONRgRy, phenyl; the phenyl group possibly being substituted



46 16 1 52 28 1 64 3 1 It thus appears that the conpounds according to the
i nvention have inhibitory activity on the enzyne FAAH. evaluated in a test
of anal gesia. Thus, the intraperitoneal (i.p.) admnistration of PBQ
(phenyl benzggukAdAép5226G/ kg i n 0. 9% sodieam chl ori de sSHTHERID CDMB TTNG 5%
ethanol) to male OF1 m ce weighing 25 to 30 g causes abdom nal stretching,
on average g9rhosaLons RbrEONBAN AR MAILLA R 00 0f @er} Oaéc‘is tes
after injection. The test conmpounds are admnistered ora 7 p.0.) oOr

i ntraperitoBEAPPY (s -pl¥kogispended in Tween 80 at 0.51, 60 minutes or 120
m nutes bef gy eahieradrdgi-sidt | ot pERQnindesrt Bgsg ceRdit i ANy dMifen
conpounds of the invention that are %he nost™ powerful reduce by 30%to 80%
the nunber BF°%t P&t cheBrPWRIuted M ERLPBOE SRdMa tRESEhengBlbh” f8enedvm
and 30 ny/ kghaEobeexanphem, canpopsdazinanding, of the table reduce,

respectively, b % and 30%the nunber of retches .indyced with PBOQ at a
dose of 30 My l?édgi? HPAST N nuttE ?peﬁ’fge% %rﬁflfﬁﬁ%‘(%ﬁ'éerﬁ'star Yéﬁ?ﬁ’ en
Physi cs of &fpidsy &29006hp C0&;alB¥1121) catal yses the hydrol ysis of the
endogenous riyati Ldes.-a t 0 L QUS ty acids such as
N—arachidong§Ig?ﬁaﬁgfgn?%eggggaﬁﬁaﬁgdg ,gkéga%%g?g§?gtﬁéggranine,
N- ol eoyl et hanol am ne, ol eam de or 2-arachi donoyl gl ycerol. These derivatives
exert diffegentoRPeni@COF Ofb &ML ACLH)ViddRSdBNgl BEERAFt&RE, of HELid i@V th
t he cannabi poi d, and vanLIIald recegtors. The conpounds of the invention
bl ock this degFaaherbRrpaBAwag BRATi ncrease the tissue content of these
endogenous Rubstpneesnt$nat birsupe Fpeeipt iidiey 1gaYs lisstisac éd Fhehpoewerid on
and treatmep rgf ?8&h8|ﬂgi%§%h9 g@tch t he endogenous cannabi noi ds and/ or
any ot her subs r At e RBt abot T Zed Y ’'the enzyme FAAH are involved. Mention
may be made, Rorreraspertsofa tpedpl | opiyngddils easeszng Icoopl guirs:1ipgiln,
especially ac t ghronl i q{ggﬁ | ype: mgraine, neuropathic
pai n i ncl udi n§£§lﬁg' f%’i n@aﬁ%éﬁ ce% 1{v“aelt t ;Htﬁoeré'pes virus_ and di abetes and
chenot her apy, FactRRT &7 hr BnPECPHILn IASSFCitdradd Way hoe nehkatitorpddividdses:
arthritis, rheneessidodet Brotbs, ROHIRAAMAY Idd SiaSRANMI idd Sr ¢BUiFerent,
vascul aritis, .Crohn's_disease, irritable bowel syndrone, acute or chronic
peripheral pafhFo™vePtR g8t b ting, nausea, in particul ar post-chemot her apy
nausea, eatkRngrml Sor depsesientpar hiyduboaenangbexi a and cachexia of diverse
nat ure, neugol.0ogi chigtric -pathologi es: trenor, dyskinaesia,
dystonia, sp s%%crlcet%y%rﬂ{%r%u sclavrgjaéﬂnoc}/ I e'q"so'éﬁla\ﬁrocfﬁg’ Tourette's
syndrone, aflréprescmis depriovysigar aahadntioefyanfl anyepretseet Dramrimgisgernood
di sorders, pgyshosgss,acute and chronic neurodegenerative di seases:
Par ki nson' s_di sease, Al zheiner's di sease, senile denentia, Huntington's
chorea, |eshofR8PE3SDRFAt2d MMEyilere edFaubi schaenia and cranial and
nedul lary tidupBe E£pihePsynastespi 8 ShSQsdeLl saalpebydinge sl eep apnoea,
cardi ovascul ar di seases, in particular hypertension, cardiac arrhythm a,
arteriosclerosis, heart attack, cardiac ischaem a, renal ischaem a
cancers: bedi garskéast fiopupseppapnd| anasmpodnaebebEakmilaDYIS, aplesiane
tumours, cegebral | | ohastomas, nedul lo-epitheliomas, . . . .
medul | o bl a8 oér%%,élﬁgg#%gq%%tdosrrgs,%ot o TPEBF a8, Yo T 97 | Giipisting in
ast r ocyt oneseaesinebiasanins, o€ peemyovahsi cuhiadénhd) ogl i omas, pl exus
t unour, neuroepitheliomas, pineal g%@ﬂ%;géﬁiurs, ependynobl ast onas,
mal i gnant meni ngi omas, sar conat oses, | dgfiahiyynel anonmas, schwennonas),
i mmune system di sorders, especially autth ne Hi seases: psoriasis, |upus
eryt hemat osus, connective tissue di seases, Sjogrer's syndrone, ankyl osing
spondylitis, undifferentiated spondyli#s, Behcet's disease, haenolytic
aut Fi mune ﬁm?@mia_&, mylmli,pld %, ,SGh e5R4I ?1, a&!‘é’%éﬁﬁ@EFnbﬁt Cifecl t1§<|§! geashSl
anylosis, graft rejection seases ecting the plasnocytic line,

% Fﬁ%eﬁ?%?

allergic dis@adses? BEHY de? et Ryper sensitivity, allergic rhinitis

or allergi cwtiomj aincarvonase chngacdralerimtmtls, (parasitic, viral or
bacterial infectious diseases: AALS _-geningitis, inflammatory di seases,
especially articul ar di seases: ar, heuBatoi d arthritis,
osteoarthritis, spondylitis, gout, Wageul arit] Crohn's disease, irritable
bowel syndrone, osteoporosis, ocular conﬁlaiﬂts:Rocular hypert ensi on,

gl aucoma, pul nonary conpl ai nts: respiratof§) pathway di seases,

bronchospasns, coughing, asthma, chronic bronchitis, chronic obstruction of
the respiratory pathways, enphysema, gastrointestinal diseases: irritable
bowel syndrone, intestinal inflammatory disorders, ulcers, diarrhoea,
urinary incontinence and inflammation of the bladder. The use of the
conpounds according to the invention, in the formof the base, or a
pharmaceutically acceptable acid-addition salt, hydrate or solvate, for the




Hydr oxypr opyl net hyl cel | ul ose2. 25 ng Magnesi um stearate3.0 ng The said unit
forms are dosed to allow a daily adm nistration of from0.01 to 20 ng of
active principal per kg of body weight, depending on the presentation form
There may bwopaotibgoukarecases in whi ch hisgher or | owerpainses: @ie/ ssiadl e,
and such doses aI SO form part of the invention. According to the usual
practice, g E?h er S géjrrltab q?r each tﬁatr ent_ i s _determ ned bé t he
doct or according e“Rode admlﬁ RIH VP hEWECGRECERd PBYpBhse
of the sai dapdtRen@rEA@@od@IfngectmlanUMegemral sf ampeld s{ I}t hesdamdinig aro

al so rel ategihepainethod for treating the pathol ogi es mentioned above,

whi ch conprises thé administration of an effective dose of a conpound
accordi ng t 6™t H&'S nbERBEBRS &Ipiarkaceut ilcal #y sedveptabite acitemmatiatwre
salt thereobeeteansebval ecfpehidnateanfi the Saf L £PPOMNG s t@lélsf@l&ent
Conmpound corresponding to the general formula (1) (1) in which

represents a hydrogen or fluorine atomor a hydroxyl cyano,

trifluoromethyl Pr@ﬂ:eﬁsaEbﬁxprepaWagdﬁmuﬂﬂdr@@rﬁﬁﬁm& a )i Hegerdagyal
to 1, 2 or ang..i epke i nteger e represents a
coval ent boga %gyagn%oﬁg ?fgs ala]E C’enag éﬁ?@geﬁ{% ﬁtfﬁ @b PR T UI | y

substit ut edimi t-’haeﬁener anoa91gﬁoq§sgﬂﬁeand1/ borRUlaR3IMepresents a group
chosen from phenyl, pyridyl, pyri dazlj\ny er m di nyl, pyrazinyl,

triazinyl, napht hyI , quinolinyl, isoq NYyiN{. pht haI azinyl, qui nazol i nyl ,
qui noxal i nyl, cinnolinyl and napht hyri dimyls. R6°represents a hal ogen at om
or a cyano, -CH2CN, nitro, hydroxyl,Cl 6-al I?oxy Cl_6-thi oal kyl

Cl_6- hal oal kyl , C1_8- hal oal koxy, C1_8- haf®t hi oal kyl , C2_7- cycl oal kyl ,

C2_7- cycl oabky wHGER ) kgl ene,, G3_Znayd ogt&yhs Q£ vl YL enend- o N3RS,
NR8COR9, NRggC%R?_jl NEzzSOZRg NR8S02 R§R9m COR8, CO2R8, CONRBR9, S02R8,
302NR8RO or TOBTPLE 814 RGFRREIE-TGr 5LpIMRY  represents a group chosen from
furyl, pyrruiyh phhhyhybr exazbtgphehybxahmbybfothhaeolyI isothiazolyl

i m dazol yl, ; pyrazol i gzol yl i adi_azol h nyI r| d

pyri dazi nyI p;}:?ji?em%]L pyrgzrayn %r. gzr nyI Xoﬁagﬁghy‘aﬁ % Sﬁ\éerﬁﬁture
|soqurnoI|n??twﬁﬁﬂhafﬁzﬁﬁ§lrOQM|ﬁ®mD¢rﬁ9urequrnoxalrnyl crnnolrnyl

napht hyri di pyl %mar eeéoextbmngt@ychetm%@w ri g Qeﬂgt:a?et@é?trttg V)
benzot hi enyl, benzi m dazolyl, benzoxazolyl, benz]sox enzot iazol yl,

benzi sot hi azol yl, indolyl, isoindolyl, i nd’azol rroI opyridyl,
OW

furopyridyl, thienopyridyl, irRpLd Ardyl py opyridyl,

oxazol opyri dyl, isoxazol opyri yINj m}ia‘zg phenyl oxy, benzyl oxy and
pyri m di noxy; or the group(s) R7 bHy bei ng substr tuted with one or
nore groups R6 that may be identical t%o _or different fromeach other; R3
represents a hydrogen or fluorine at om (9 group 01 _6-al kyl or a

trifl uororreilhtylwhglchum RB, I ey, esenasda ngratep ehosielilfnreelm:‘fruryhe Bieiiealayl |,

t hi enyl y. al di az

t hi adi azol y?‘g%&zga o %ég(?%l%lll%l y$o(gfl%ll+ ]I[razo ?lzlz %ﬁ‘ $9 Suf %‘éx#é’gen
optionally %%t@t‘u@e@lW@hgmtepor nore substituents chosen from a hal ogen
atom a gro 0 aliky! aoide B o} yl., y

03_7-cycl oa%hgdl %Jcn:%n8 llg?/ka? ene, %%&Géliﬁg ggr%é?t%cyaérﬁl&%/\%g@ OF\IRg(eﬁsg
NR8COR2R0, B9 RD . (KRB SEPRRSPRE 2 B, 11 kB, CUINRETD ofOgqrRap1 formula

(01_2-al kyl enge; NRLQRS.EL& a GOS8, oﬁ%t\l%f@ohoﬂ &ng_&téfiﬂﬂ?(@@r)ruﬂa HOBERW,,

phenyl oxy, Mg p zi nyl yri dazi trrazrnyl or
pyrim di nyl Pffﬁ% hjpﬂén%’ oégr/‘% |‘E‘I§ ‘i%"%?ﬁ Y itz Apneral
triazinyl afmhflplylaniﬂl ngrd:ccgp:@upg tpcmsGlé)iry ber ng substr tut ed with one or

nore substiiue onka om a

01_6-al kyl , 1 %%’%arc‘%}oesse&%é gk ?‘{yr th rlg Qﬁl kg?r E%“‘H?FS‘&PESxy,
Cl_6- hal ot rtp%wwm r%“ﬂ@:lymmm and 02’16‘7 ngﬁdltnfalgqunththabkySbewengr oup;
126, R9, Rn and Rn represent i ndependently of each other, a hydrogen at om

or a group 01 6 al kyl, or form with the aton(s) that bear(s) them in the
case of NR8RD, BEPFTYS cHos aF $rIm g ét i e unsy folficgié 2 pilpepcgoneling

nor phol i ne,td qurrmsrr&toiﬂ M2 id&eni ke, sogaaerihnehaaﬂ Rr RERAH e LI @agg,rohﬁ.l S
ring bei ngRSF@g% I% substituted W ggrou 01 6-al k)él %&benzg in the
case of N 1S FPRGELRA ¥hé"1 & o rWﬁ@C&R@ &6 a2 F dFmonie,
oxazi none oxlloyhzetp; nowec Yoakkyl ot e case lafa INRASA2RI alaydgheanori Rgrhi n
the case of NR3SO2NR8BR9, a thiazolidine dioxide or thiadiazinane dioxide
ring; in the formof base or of an acid-addition salt. 2. Conmpound of
formula (1) according to Caiml, characterized in that R2 represents a

hydrogen or fluorine atomor a hydroxyl, Cl16-al kyl or NRBR9 group; in the
form of base or of an acid-addition salt.



3. Conpound of formula (1) according to Claim1 or 2, characterized in that
n represents an integer equal to 2 and mrepresents an integer equal to 2;
in the formof base or of an acid-addition salt. 4. Conpound of fornula (1)
accordi ng t ¥0aRPlon@s6ReC ains 1 to 3, clwracterized ipctE2dog epseseats a
group G _e_al kylene; in the formof base or of an acid-addition salt. 5.
Conmpound of _f a(l).a .diing.to.any one of ai 1taq 4, ..
char act er i ng%{rﬁl& héé’ éf gggﬁgggn Es.l é:%ge)r/gl%leﬁglo%qlg{@lal y(@ubs‘i‘i‘?%]e%l%ﬁt h
one or nor et§LouPEeIRG tied CPoRFisRE rigpr psedbtsmanghemy| theyrcdybound of
pyridazi nyl geP¥hill ¢bR¥liaaPXEazi nyl, quinolinyl, phthal azinyl or

qui noxal i nyIg group; R6 represents a nitro, Cl_&-alkyl, Cl_6-alkoxy,

Cl_6- hal oal kyl, C1_6- hal oal k@(_L r-0- (Gl 9- al k enle/i;io- or a hal ogen atom
R7 represents a phenyl group that® i # ith one or nore
groups R6 that may be identical to ory«l |£e nt fro ach other; in the
formof base or of an acid-addition salt. 6. Conpound of formula (I)
according to any one of Claims 1 to 5, characterized in that R3 represents
atrifluoronethyl, a Cl_ 6-alkyl or a Hff’@lrogen atom in the formof base or
of an aci d- asdivthiigrh s&l t R2 7. RConBounds of nf emrulm 6k aecodel hged 0 ianyiene
of Clainms 1 C riczed i represents a oup_chaosen from
oxazol yl, i %%52?8% l@éﬁ; EEFL;%I ,(%?m’a gﬁ’?ﬂﬁgﬁ?’%ﬁ g&%@ rl oa%éidiq%zgl%ﬁr,esen 5 4

t hi adi azol yFRARYLERI aPEOPingr Qpsiodhis groupovpihofaltng fdalkst idnded, Wi h
one or norepeihgt iiugHsi hesemn fyaMR 90Ul GebraldkVio duce this
CON(R8) (C1_9-al kyl ene- NRI OR11), CONRBR9, phenyl; the phenyl group poss i1bly
bei ng subst PEBPBA™ v#?% Fone or nore substituents chosen froma hal ogen atom
and a groupaCteGcalilonxyath yarudl ROy r apagsents, 4 ndependenth ymet atachRiher,
a hydrogen atgmor a group Cl_6-alkyl, or form together wth the atomthat
bears them "a piperazine ring, R10 and Rfl represent, independently of each
ot her, a hydfogeachtiom of &ugnbiupt@iep-lay kydans mf ke farkplof dadexikyaf, an
acid-additig : rouka (1) according to any one of
Clainms 1 to %§2ﬁgr2§f§%§%i‘?ﬁ??{ﬁ§8%#gbr esents a group R5 optionally
substit ut ed” wit hEeHet PR mefe ok RBPERd/WRLIRY; a5 arapr esenhetarshany |
pyridyl, pyeazanyl{letafilbnol §ayivg¢pyp, R6 represents a hal ogen atom R7
represents a phenyl Jgr;;routg) t hat, may be substituted with one or nore groups
R6 that may b F%%‘ﬁ‘f Th1o% NeF HF ftaPsnt veiBm sRchlierhercyRoaddeyIRs aryl
repr esent achyldeogeoaraybnha Ride epiesept sdar Svaaibanoyl i soxazol -5-yl group;
n represents an integer equal to 2 and mrepresents an integer equal to 2;
A represents an al kyl ene group; in the formof base or of an acid-addition
salt. 9. Prbe¢esSofpeupdeparfogmalgofpbuadcof-diognubaaty) onecordicngime any

one of Claiys 4,t o | S onsi.st | i cti_ng _an i_ne
of gener al forwl?%??,%%é?%é?%%?anr%a%rl%,utrllfrfi%@?c%e rrrél%ﬁ['eare
as defined #m¥rRAGERErPRAI S#bF muifer (195 aeeras iy nedCramemtd, with a
carbonate of general forrmula (I111) O R3 100 R4

13. Pharmaceutical composition containing at least one
compound of formula (I) according to any one of Claims 1 to 8,
in the form of base or of a pharmaceutically acceptable acid-

addition salt and optionally one or more pharmaceutically
acceptable excipients.

14. Use of a compound of formula (I) according to any one of
Claims 1 to 8, in the form of base or of a pharmaceutically
acceptable acid-addition salt, for the preparation of a
medicament for preventing or treating a patheclogy in which the
endogenous cannabinoids and/or any other substrate metabolized
by the enzyme FAAH are involved.




00 in which Z represents a hydrogen atomor a nitro group, and R3 and R4
are as defined in the general fornmula (1) according to Claiml, in the
presence of a base, in a solvent at a tenperature between roomtenperature
and the ref W@x 298i0d1056R26t7he sol vent. 10.1Ppocess for pPEPAFRIQO R/ CHRPREN
of formula (I) according to any one of Clains 1 to 8, conprising the step
t hat consistys | Roke i.n ] f ral,fior 11), Q0 in which
A Rl, R2, r}]%éngjsr? gb(r\fteaagxﬁga‘oﬁfr?ed;%}fﬁ ft e geane(rlfzgl a;E(—)grcﬁru 1am% It)O act orolengo 0]
Caimi, wfHapRenY & &- nierophehgimchfobseter mat ©f ian nivermrasenteably a
base, in a sekephhbie aabeAPgaaLYLEnbesyLEN %@th%OOB}E%HPSE%Hre £1 0y
gi ve the carbamate derivative of general formula (IV), 0 02 (I in

which A RLMSRZC3HERhd f0TaPE eYENdarch &F itFadtd ngermsrifle 1 mlteprrig pain,
accordi ng t ve€tdigm, 1 voand iAgr, epaesent Seat hygr ag8oraé p8) Ofic@rdl dd Dol A
and then in 2riing the.carbamate derivative,of general formula (I)
t hus obtainggggﬁggkglgoﬁé%ﬂéiﬁ%l%ﬁﬂuﬁ%ﬁt?o?ﬁuF&rPFgF\ﬂ%?ﬁ %ﬁﬂ?%ﬁFﬁgean
al cohol of gamerakst or nep &l $IGOHR3R& eleplia)g | dimbirdbr®3 anthdid cres@slar
defined in xheegener ak-fanMYlRAHGL i%.c,cgatyc%g:st,o 19rrﬁf[r{g Lo dilot N& DY e(felnsce of
a base, in a_solvent at a tenperature between room errpé’ra}ture and the ’
refl ux poinﬁléﬁrﬁﬁé §Hﬁ¥@@ﬁSJJPa¢#%kk%$:fﬁtrﬁleparﬁﬁgﬁ&rdﬁﬁpdmﬁﬁQﬁious
formula (1) daseaedng t ond8mimAALoLy C @i8Badeto 8 @dhdgbMitd R ocular
roup R5 of the type

represents a group R5 substituted especially wth a ( f

Cl. 6-al kyl , Ceggg?gi?‘&?oa?ﬁ;‘iﬂowfmi% %rkﬂa-%fggng?ﬁwgﬁ%,db‘fe@ﬁfﬁ oy
group R7 asudéhmmgdinnchhengereral fornula (1), conprising the step that
consists in performng on the conpound of general formula (la), (la) in
which A, R2, R2, Rg, R5, n and mare as defined in the general fornula (1)
according to Caim1l and U2 represents a chlorine, bromne or iodine atom
or an O-triflate group, U2 being in position in which it is desired to
introduce this group R6 or R7, a reaction catalysed by neans of a
transition metal chosen from a reaction of Suzuki type, by neans of an
al kyl, cycloal kyl, aryl or heteroaryl boronic acid, a reaction of Stille
type, using an aryl or heteroaryl trial kyl stannous derivative, a reaction
of Negi shi type, using an al kyl, cycloal kyl, aryl or heteroaryl halide
zincate derivative. 12. Conpound of formula (1) according to any one of
Clainms 1 to 8, in the formof base or of a pharmaceutically acceptable
acid-addition salt, for its use as a nedicanent. 13. Pharnaceuti cal
conposition containing at |east one conpound of formula (1) according to
any one of Clains 1 to 8, in the formof base or of a pharmaceutically
acceptabl e acid-addition salt and optionally one O nore pharmaceutically
accept abl e excipients. 14. Use of a conpound of fornula (1) according to
any one of Claims 1 to 8, in the formof base or of a pharnaceutically
acceptabl e acid-addition salt, for the preparation of a nedi canent for
preventing or treating a pathology in which the endogenous cannabi noi ds
and/ or any other substrate netabolized by the enzyne FAAH are invol ved.

15. Use of a conpound of formula (1) according to any one of Clains 1 to 8,
in the formof base or of a pharmaceutically acceptable acid-addition salt,
for the preparation of a medi cament for preventing or treating acute or
chronic pain, vertigo, vomting, nausea, eating disorders, neurol ogical and
psychi atric pathol ogi es, acute or chroni c neurodegenerative di seases,
epi |l epsy, sleeping disorders, cardiovascul ar di seases, renal ischaem a
cancers, inmmune systemdisorders, allergic diseases, parasitic, viral or
bacterial infectious diseases, inflamuatory di seases, osteoporosis, ocular
conpl aints, pul nmonary conplaints, gastrointestinal diseases or urinary

i nconti nence.




