Al kyl t hi azol carbamate derivatives, preparation thereof and therapeutic use
t her eof The invention relates to al kylthiazol e carbanate derivati ves,
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represents an integer 1, 2 or 3 and mrepresents an integer 1 or 2; A
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pyridazi nyl, pyrim di nyI pyrazinyl, tria Rapht hal enyl ,
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t hi azol opyri di nyI phenyl oxy, benzyl oxy or pyrimdinoxy, the group or
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pyrazi nyl, pyridazinyl, triazinyl or pyrimdinyl group, it being possi bl e
for the phenyl phenyloxy, pyridinyl, pyrazinyl, pyridazinyl, 25 triazinyl
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5[ 1, 2] bi pyr i donfatry withethiydtorr draatosiscbeaing theax ol - 4- yI net hyl
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6', 31t er pyri dhydrégenedttwl car bamate 23. thiazol -4-yl met hyl

2- (5 -fluoro-3,4,5,6- tetrahydro-2H 1,2';5"', 31terpyri di n-4- ypethyl car bamat e
25 24. thiazol-4-ylnmethyl 2-(6" -ethoxy-3 4, 5 6-tetrahydro-2H 1, 2'

6', 31t er pyr i dAmohgy e hgdropolnde af egensyal tfarmulel (- 9| seransd subgroup of
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Dbt pyr i di nyalk&l RraIBHGI bt Baftcaiety & GisiRMEAE 35 Bthyene grqup
{215' - (4-2% uor ophenyl)-3, 4, 5, 6-t et r ahydr o- 2H
5[ 1, 211D pyri ity r{’q‘ih&'& E gr&a h? I3fo mula (I a fourth subgroup of

2,2,2-trifluoro- hlazo -)- - -flué}%)hen 3t456
t et rahydro- 2H99m99!4mﬁ$ri§r¢‘2ﬂ1ﬂ9$e(h- I SPB Pp wiieh R1 represents a

2-methyl thiaz Pou%ml it lis bﬁtlbﬁalM éuﬁétmedmyeomé)oranéresgﬁmpst Ralaydiar- 2H 0
, 21bi pyri di nyL-4-yl thyI carbamate 33. thiazol-5-yl net hyl

(215 (4-f1 uof¥phenyl) -3, 4, 5, 6-t et rahydro- 2H 1, 2] bi pyri di nyl - 4-yl | | et hyl car
bamate 153034. 2,2,2-trifluoro-1-thiazol-5-yl et hyl

(+/-)-{2451- (4-§| Y, 4 to-2H41 , 21b

I pyridinyl-4-yl &%ﬁ ﬁ% a%ggfﬂmy[%r%w@ﬁ&?%&% -2-yl rret hyl

{2-[5"-(4-chl orophenyl )-3,4,5, 6-tetrahydro-2H20[ 1, 21bi pyri di nyl-4-yl Det hyl c
arbamate 36. tRigg ées%n!@l Eelﬁﬂ?é!;en atom, more articularly a chlorine or fluorine
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NRgSOzRg, CONRgRg, SOzRe or SOQNRgRg;




39. thiazol-4-yl net hyl
{245' - (4- et hoxyphenyl) -3, 4,5, 6-tetrahydro-2H 1, 21bi pyri di nyl -4-yl | i et hyl car
bamat e 40. thiazol -5-yl et hyl

{245 - (4-et h%cgbewfhhgésﬁ 5, 6-tetrahydrg- 2H35[ 1, 2) D pyrmyERDyGabsubiet hyl c

ar bamat e Irazol - met hyl
(245' - (3-cyanophenyl) - 3, 4 5, 6- tet rahydro-2H 1, 21bi pyri di nyl - 4-yl Det hyl car ba
mat e 42. thiazol - 2-yl et hyl

{215' - (3- chl or gphesprblenrts? aSgfoupesbRitYst drothl[d thienyl, isoxazolyl, pyrazolyl,

et édtgﬁéﬁw ot frsvisgwrgmﬁwef‘m*h\ﬁa'regykﬁﬂzuﬁ’noﬂnﬁ Tk elinolinyl, it
5[ 1, 21b| pyr| di rt;elnglpplsebtmfdrcwuebgmm@t er gioupst Riy dedbe Bubstitotad/ by one or

{gig' pyr| l ﬁgrlqﬁ&%lnq PT% F{lcarg 'tL' %@épo%azcﬂt frZ?m Phe aﬁlofher

[6'-(3- trlfluoromethyl phenyl) 3,4,5,6-tetrahydro-2H
[1,21bi pyridi nﬂa 4nd’ b@ébﬁﬂfr%%hﬁeﬂ@ of Bhé &AbtHbrd ARdraYkn atom or a

246" 3tr|fl hen 5, tet ahydr o2 ridinyl-4-yl
fat hyl cgr bannat 165a XQ mg %HRCUE’"VI 'F\Xh eftiyl, propy of ]’é‘%Jb”tﬁygm”p’ or YR
[6' ]E) 4-chl gropﬁ@fmlwtﬁ the, fohretaralaysing- Behidng thﬁm alrlng IsefectrcledI from
, 2 ipyrl I ny 4 t hi azol - 4-yl nmet hy
{2-16' - chI oPEHHﬁﬂb @éﬁ'aﬁ'%gﬁhpéﬂwl”@ [ 1, 21bi pyridiny1-4-yl f1 et hyl

car bamate t hi azol - 2-yl net hyl

216 4-f | . L L | hyl
{210 e(255o“°'§'“9“§””. e Pguqaﬁla{a uiiyar 2khufat NP | Y Satigrblib! @1 car
(+/-)-{246" - (aompr@m l'fe@?mp%e of ghe compoun s for which Rz represents a

t et rahydr o- 2HHrdddn pﬁfdn‘i“ rwlc yémyletdwhsarrhaf@t@arﬁéulaﬂvl ﬁielhyl4 gt ngt hyl
{216' - (4-f] uorﬁgcr;err]%elti1 -tetrahydro-2H 1, 21bi pyri di nyl -4~yl ]} et hyl car
banmat e 309 sArifgom Vlig"PHBro 1-t hi azol - 4-yl et hyl

(+/-)-{216"' - (4-fluorophenyl)-3, 4,5, 6-

t et r ahydr o- Z?gl%bﬁgymyww%ds " 'derel SHRAERF a sixth “Subgroup of

2-met hyl thi a

{246' 44-f | uorcmhml.mgs 3 commesedt obithel rasdsmrds, for] whiphr Radi reptesents| et hyl c
ar banat e

{216 44- 1 s H?O%quh' hyl%%g?%shtalr'%hsuabsmbtﬁf1b§18"e Pl ogﬁ SHESHNENS | carba
mate WO Qomamtedémwmmam,@we ggmcuiarly chidrine, a C1.s alkyl group,
2,2,2-trifl uohgre- amemar -mémtyhyla (ei} )hél%é&yt(érd‘dwomberpalﬁc@aﬂy5 6-

E ﬁlt ;gg?’dzoyf%flmromﬁxyll pr%dmyl élrgdpett)r Ig(g&jpb&%ﬁng

[6h I(4 rrEt hoxl%)hedyfka répréséntSindepeadenthool bbhé landttidn a\hydebgery atotn Ama
et car bam a

{21% "4 ot RERS/B é'n%"fﬁ]b ﬁ%r%‘ﬁe*ﬁ%%m &Yri 1, 2100 pyrid

i ny1-4-yi2Sl et hyl carba mate 1058. thi azol 4-yl net hyl
[6'-(3-acetyl p y r ljm
et hyl car barm afrgibﬂg ﬂ%t‘lﬁlbgﬁz;ﬁﬁdé ﬁreﬁ(efa frutat (1) & 2&0emAT sdbotpt of
{246' 43- acet ﬁ%?ﬁ’%'@mp@ %qmawmaaoﬁgmeral formula {1} in which
21131 pyri di nytlorfe hdeH¥AmaItNER, Qarkfor RY andfor F@ndioryRaha50r n and/or

[6 43- chl orophen et rahydro-2H 1.21bi pyrid inyl-4- Amet hyl car ba
mat e 'f/ﬂ]’%z&af%aﬁq?ipﬁ% i€ groups aove.

{2-[6"- (30ch| orophenyl) 3,4,5,6-tetrahydro-2H 20[1, 2113i pyrid

(81 m 1ol y1 3 %%*4%{’“‘9% oBferel foftate, () Nidfiag fha following, compaunds ., .
2563. t hi azo|(ll49§\prmm9ncla ure generated by the AutoNom softwares

[2-(6'-0-tolyl-3,4,5,6-tetrahydro-2H11, 21bi pyri di nyl-4- ypiethylcarba mate
64. thiazol-4-y]| rrethyl

[ 6' - (2- chl or obhBYRZ-4syimethy & -Ihjophear 3vb 219 8deBphydiordht= 4- yi 1 net hyl car bam
ate 30 635 tHi ﬂpipﬁdﬁylmﬁl}methylcarbamate
[6-(3,5-difluorophenyl)-3,4,5,6-tetrahydro-2H 1

, 2" ] bi pyridinyl-4-yl] nethyl car bamat e 66. thiazol-4-yl nethyl
{2161 3, 5-di f2 uthiagsihdayltineti3yl £-K6 ethicxthenk3-H-8,425185ptrabgdiop2t+ di ny1- 4- yl Det hy

| car banat e

[61-(314,5-tri m@@@%&%ﬂi@lggéa@aﬁetrahydro 2H 1
, 2" ] bi pyridinyl-4-ylinmethyl carbamate WO 2010/ 01028810PCT/ FR2009/ 051457

68. t hi azol - 4-yl met hyl {246' - (2, 4-di net hoxyphenyl)-3, 4,5, 6-tetrahydro-2H 1

, 2" ] bi pyridinyl-4-ylflethyl carbanate 69. thiazol-4-yl net hyl

[6' - (4-isopropyl phenyl)-3,4,5,6-tetrahydro-2H5[1

, 2] bi pyridinyl-4-ylimethylcarbamate 70. thiazol-4-ylnethyl



4071. thiazol-4-ylmethyl [61-(3-isopropyl phenyl)-3,4,5,6-tetrahydro-2H

0, 21bi pyri di nyl-4-yunet hyl carbamate 72. thiazol -4-yl et hyl

{216 (3-isopropyl phenyl) -3, 4,5, 6-tetrahydro-2H 1, 21bi pyri di nyl -4-yl fl et hyl
‘carbamate 15 wig$og ﬁ@fo%?BM-yl met hyl 5 PCT/FR2009/051457
[6'-(4-cycl ohexy phenyl)-3,4,5, 6-tetrahydro-2H 1

, 21bi pyridi nyl-4-yli i = 4-
{246' - (4-cycl %%{E%tﬁg Q?@a%"et“é\f'Mﬁflﬁ’b3?ﬂz§f‘%'§%%ﬁ¥%ﬁ;¥%f’§ﬁ\’}'1- 4-yl 1 et
hyl car bamat e [17,Blb|pWidain4-y1]méﬂwtdaybamate
[ 6' - (3-di net hyl car banoyl phenyl) -3, 4, 5, 6 tetrahydro2H-[ 1, 2] bi pyridi nyl -4-yl]
nmet hyl car bamat e 2576. thi azol - 4-y| rret hy
{216 - (3- di et hmuamlﬂay,lmatbyie‘h[ﬁi-)(4gnqthyltmophen -3-y1)-3,4,5,6-tetrahydro-2H-
tetrahydr @ 2H% 1y yl carbamate 77. thiazol-4-yl nethyl
{2-16'- (4%-sul ! Zmrﬁﬁr@}l-@ g‘yéthﬂcwﬁé?lnfiéttar ahydro-2H 1, 2' ] bi pyridinyl-4-ylflet
hyl carbamate 30 78. thiazol -4-yl net hyl

[61-(4-car bar@ytwwm’etﬁym W«s@yahaﬂf@pr@ﬂ 2-yPi% 15,6 tetratyidrd-3H] met hyl ca
r bamat e 7{% t hi éeﬁge I:%éggt
(216' - ( 4- carb[é Thi @?Iﬁ)" 1Ay Ciamateny dr o- 2H85[ 1, 21bi pyri di nyl-4-yl fleth

yI car bamat e t hi azol - 4-yl net hyl

(3-c anno 1y i i Yyl ] met hyl
car bamnatd {J% %ﬁ%ﬁ%@b@%&@%@@%@%ﬁ%ﬁ% ARG e
{246' - (3-car b%iﬂﬂi'IZthﬂ@WB4fy|BﬂBd¢a!bﬂm%ro 2H 1
, 211Di pyri di nyl-4-yeet hyl carbamat e th| azol - 4-yl met hyl
6' - (3- et hyl car banoyl Pherw 4,5, trah
L o s B ol S SIS 0.5 et 24
{246 (3- et hyﬂ1czi]bhw7wﬁﬁluey|yphéﬂ@|eﬁxﬁarﬁateet rahydr 02H41, 29bi pyri di nyl - 4-yl Det
hyl car barpat e 1084. 't hi azol - 4-yl net hyl
[6' (3-pr | car banoyl Pherwl ) -3, 4,5, 6-tetrahydr0-2H [1
, 211D pyri di rB'1tMa:;bI-]4mltrtqthy:l£—tﬁi-r(rﬁ-tmeth852Hmyraztd+3-§tL)-33,ﬁétﬂﬁatrahydro-

E(ZatEghyéfo%i@?ﬁ’?ﬁb@ﬁpﬁyﬁg}w{%f(ﬂ% y caerS;rate 15 86. nethyl

4-{ 4- gt hi azol - 4-yl met hoxycar bonyl am no) net hyl ] -3, 4, 5, 6-
tetrahydro-2Hy| ﬂmaﬂduzo h\éthwé Fﬁ (1¥ﬁéﬂh9ﬂmmtmémrmpﬁ-g 4,5 6-te‘1|73hyﬂﬂ§hy|

4-{442-(t |az | - 4- ethyll 3,4
t et rahyd i1 ?y]blpf.wp ?I car bamat e 88. th| azol - 4-yl net hyl

{246 - ( 3- pyrrolldln 1-yl phenyl) 3, 4 5 6 tetrahydro-2H 1

ZIPP TS el P SR RS AR oty
[ 1, 21bi pyri d|2iyl+[1,&]blqynidtﬂyjﬁl4qd]eﬂwlmrba9mtet hi azol - 4-yl net hyl
{246' - (2- nor phol | n- 4-yl phenyl) -3, 4, 5, 6- tetrahydroZHll

, 211D pyri di nyl - 4-yl Det hyl carbamate 30 91. thiazol-4-ylnnet hyl
(216" (3- &5hox%// hm@ml -4sylmethy a-ﬁw(&m@!hml-tlﬁn[pjyrequfbvl 4 ittatahydreet hyl car
bamat e 2411 2o s Adii-ulyiRtiYEarbamate

{246' 44-cycl opropyl met'hoxypherw )-3, 4,5, 6- 35

tetrahydro-2H[1, 2' ] bi pyridi nyl-4-yl Det hyl carbamate WO

2010/ 0102881 2L TtHides1oByI0TetHi 2-[ B4 2-nbthglzDH-pr szote3-hiH3, 4,5 ,6-tetrahydro-

(246’ -(3-cyc| - tetrahydro-21-111

, 21bi pyri di ny 4{?9])/]}‘)@ H%’Xﬁ%lcg&éﬁg t hi azol - 4-yl et hyl

[6' - (4- c@nornet hyl phenyl) 3,4,5, 6- tetrahydro 2H

5[ 1, 21bi pyri digy Ky 1oR ?%PJAL- 3145 6%krahydro-

[6' -(3- cyanorre:?h&] é%enygﬂ% Jl lrdg-(ilt et ra@dro 211 ' pyri di nyl -4-yl ] nethy
| car banat e 10@”[ -:ZHPHPXGFWW ry{]g@lm}q:ar amate

(6'[4-(piperidine-1-sul phonyl)Phenyl]-3, 4,5, 6- tetrahydro 2H11

, 2] bi pyridinyl: 4.yl | car te 98 azol

(2-{6' [4-(pi pé‘}'i Hﬁ?@ﬁ%’@ﬁﬂ%@#ﬁ@ﬁ%ﬂt@ EM’%‘Z%""' ¥1)B4 B/6-tetrahydro-

t et r ahy drd® 2HIH-[ 22bipyridihylvdtyinsthilcatbanhatar banat e 15  99.

t hi azol - 4-yl net hyl

[6' - (4-acetyl am noph 6-tetrahydr0-2H 1, 21bi pyridi nyl - 4-yl ] met hyl
car banmat e 15. ﬂwolf%ylgmjhyl&-[ﬂ -ftigsanutyl-1H- pyrazol-4-y|) 4 5,6-te rahydro-

{2461- (4- acet ydro- 2H20[ 1, 21bi pyri di nyl- 4-yl pet
hyl car bannat emq *i“z"]Blﬂgﬁ 'i%) ﬁ'@*@é‘?‘ﬂ?g”ﬁ

(246" - ( 3- met hanesul phonyl pherw ) -3, 4, 5, 6-

t et rahydro- 2H11, 21bi pyri di nyl -4-yl f| et hyl car bannat e 25102.

t hi azol - 4-ylrnethyl [6'-(3-ethanesul phonyl phenyl)-3, 4,5, 6-tetr3hydro-




2H11, 21bi pyri di nyl - 4-yl ] met hyl carbamate 103. thi azol - 4-yl net hyl
(2-[6" - (3-ethanesul phonyl phenyl) -3, 4,5, 6-
tetrahydro-2H[1,2' 11D pyridinyl-4-ylliethyl carbamate 30 104.

Y hi azol - 2-yl NRich ggchl oroqui nol i ng2- yppi peri di PCA/FRROBY/NBHEETbanat e
105. 4-trifluor o?}ggﬂ@ﬁtbgl azol - 2-yl met hyl (2-[1-(6-chl oroqui nolin-2-

35y OQpi peri di n-4-yl, thyl c .106. y _
2,2,2-trifl uot®- {h'%iﬂ?%%'mgﬁﬁ%@@ﬁ%@yk y'é'ff[?@-"ctlﬁm)'l’?'o%gisnt(‘)altriaﬁy QEO

yOpi peri di n- 42{¢/2iblpyeidmirdtydlethyi€arbainatéi azol - 4-yl et hyl

(+/-)-{211- (6-chl oroqui nol i n-2-yOPi Peri di n-4- ylliethyl carbamate 108.
2 ,2,2-trifluoro-1-thiazol-4-ylethyl (+/-)-{241-(6-chloroquinol in:2-

5yl )pi perid 17- thigzdlideyimetbur®d@b-dimetvlisexazerdry i34, brtgyrphydro-2H-

{2El - (6-cHly or HAQL A - L e yl fl et hyl carbamate 10110.
2-met hyl t E az@wwr@)ﬂﬁ%@éﬁﬁwfgb%ﬁﬂ% oqui nol i n- 2- Api perid in-4-
yl]}ethyl carbamate 111. 2-trifluoronethylthiazol -4-yl net hyl

{ 2El - (6- chl or pglUtHIg2d I H-FmeARy ipza%agis,r&-diméthyiwolstnto!amaxmms,a-setratmro-

2-chl or ot hi azgl,-4-yl nnet.hyl - 6-chl groqui nol i n-2-yl ) piperid in-4-

yl f1 et hyl car bg'ﬂd?@y lk"PV”d“'_Xﬂ'é.‘Y L ﬁsﬁré?ﬁﬁlag‘?w t hi azol - 4- yl met hyl

{241- (6-chl oroqui noli n-2-Api Peridin-4- 20 ylllethylcarbamate 114.

2- pyri di n@4-yh& hi -Ps t ! o _ ,%(MH Ho- 2-yOpi perid in-4-

yl fl et hyln‘égr biéra@é%1@%%%@0@%‘@%&%? :H RifHyRe2H

( 2El - ( 6- chl or @eRiiGr3 Tterpgridinyfiypeataylaabamatei et hyl carba mate 116.

2,2,2-trifluoro-1-thiazol-5-ylethyl (+/-)-{241-(6-chloroquinolin-2- yl)pi

perid in-4-ylllethyl carbamate 30 117. thi l.- 5-yl met.hyl

{211- ( 6- f | uor Futthareht-yimetiyl (4 dm?-%mx Y =6§§3}P‘&53¥M‘ 118.

thiazol -5-yl nﬁt,ﬂ)é',s{’ﬁel? riflif-8-yhettndpdrbamate 2- yI ) pi peri din-4- 35

yIerthyI1qh§rba m at e 9. thiazol-4-yl nethyl

(6'-naphtthral en-1-y1-3,4,5,6-tetrahydro-2H 1 , 211D pyrid inyl-4-yQOnm

et hyl carba nmae2t. thiaadl-2-yimethgl 2-65"Hluaroky,#,5,6- tetrahydro-2H-

[2- (6" - napht hgl oy 12340 5 H 1, 21bi pyridi nyl-4-yl)]ethyl car

bamat e 1 19%[’% g%@r@m?ll‘%@tgﬁw@émgfn%@

(6' - napht hal en-2-y1-3, 4,5, 6-t et rahydro-2H _

oL 2101 by ! dogy indagiAshishges boumiro-3AB oL pregtrcia et
-napht hal en-2-y1-3, 4,5, 6-1etr ro- : i pyridinyl-4-ypethyl car bama

e 10123. 4% a @f;%iﬁyﬁﬁmvwm e‘ﬁ)ﬁwqﬂfsiaw—a 2y1-3, 4, 5, 6- t et r ahydr o- 2H

[1,2113i pyri di nyl-4-yOnet hyl carbamate 124. thiazol -4-yl net hyl

[2-(6'-quinol jR-4-yl1-3, 4, -t ¥:) 0 . i [ gyny1-4-y1l)]ethyl carba

[2(6 auindl b?.hflygmlﬁyﬁ%@ylhﬁé RYSHo23,214 8- ehiahdfd-2H

(6' - qui nol i n- B-15' 3" tefydidired ryhethiearRamate 1] bi pyri di nyl- 4- yOret hyl car bamat

e 126. thiazol -4-yl et hyl

[2-(6'-quinolin-6-yl-3 4, 5, 6-tetrahydro-2H20[ 1, 21bi pyri di nyl-4-y1)]ethylcar

bamate 1267. 2 shigrol-A-yimethyl2-(6"-ethoxy-3,4,5,6-tetrahydro-2H-

(6'-isoquinol mzub'ﬁrngrﬁrﬁ;rﬁﬂmb[%é}bgn% 1, 21bi pyri di nyl- 4- yOret hyl car bam

ate 25128. thiazol-4-ylnethyl

[2-(6'-isoquinolin-4-yl1-3,4,5,6-tetrahydro-2H

[ 1, 2113i pyri d2By thidzyl-4gimgthgbiebapritidin-629l-3,4{6,8-4eiraklydrbiH-hy|

(6" -isoqui nol jn5%-:y ] , - 1 -2H 1

, 2113i pyridi nblg'}'éﬁjﬂ%ﬁﬁéyﬁrg@a\ﬂ%}égé%é130. t hi azol - 4-yl et hyl

(6'-isoqudthol i n-5-y1-3, 4,5, 6-tetrahydro-2H 1, 21bi pyri di nyl-4-ypet hyl car bana

te 131. »8- [ herALsdad hé idir-2=yijoyRoRmReNy! | - 3, 4,5, 6-

35t et rahydr o- %Ig—L F@%@b@%ﬁ%?ﬁ@l [53(-43% tjlrEe‘r%)Eyl r(]:ygzdbyzlrmt e-)fl]b¥33.

4- car banoyl t hV'&}i@ﬁchb?rl?ﬁfﬂﬂgﬁ’l 215' - (4-fl uorophenyl)-3, 4,5, 6-

t et rahydro-2H41, 21bi pyri di nyl - 4- ynet hyl car bamat e 134.

fe'[nre ;Eﬂj(r:gr 2la—llgliy lﬂ'}"g% 3'2/4)“:3’ lﬁ‘i%%‘iﬁgipﬁt'%@'ﬁ%%Bf‘%‘é\%ﬁ%‘%ﬁ%ﬁﬁ%ﬁ%&%ﬁbﬁ '? heSbase or

an additi3m sylmethyi¢arbameabe d.

28. thiazol-2-yimethyl {2-[6'<{4-fluorophenyl)-3,4,5,6-tetrahydro-2H-
[1,2’bipyridinyl-4-yl])ethylcarbamate




The conpounds of general fornula (1) may include one or nore asymetric 10
carbons. They may exist in the formof enantioners or diastereoisoners. The
gompounds of general fornula (1) may also exist in the formof cis 1Z1 or

trans [E|] stenr9izpaaRi288hese stereoi soners, enanti opeFIFRPB09/051457
di ast ereoi soners, and al so m xtures thereof, including the racemc

m xtures, for r f.the jnvention. 15 The caon nds of farml ) ma
exist in the %‘P%%?RBMQ“L‘H“%?OI%HMW@ﬁ+}§])51{2t'w&H°‘a‘%ﬂ yﬂﬂif@én) sal %/s
of this kind fetramydeos-2Hefl, 2 ipyrishreyiid-gii}ethyicEbamaterl t s are advant ageously

prepared with pharnmaceutically acceptabl e 20acids, although the salts of
ot her acids useful, for exanple, for purifying or isolating the conpounds

of formul a (I30/ thiazelseyimathyld2rb’-ti-flutrophengii3,40,6-tetrahydre@hk ext of the
invention,s thg &% Al ollows: 25 -Ci-z, where t and z may
t ake the val u@s’ ﬁ.@@@ﬁfoygj&%@gﬁggr (gén chain which may have fromt to z
carbon atons; for exanple, Cl-3 is a carbon chain which my have from1l to

3 car bo][l at on®1, 2,2,24|‘iﬂ06r0113{rﬁa£0114w| téfrﬁ/li(+/L)'L{2el=.?a[-(4ﬂﬂulbfo’yh@ﬂ99-3¥é,iw, L ig
roup; for example, a,.Cl-6, 1. grQup..r esents a |inear or branche
gar bgn chain @F%EV@@-%%G%MMH%&%@D p[@%‘é"f"f‘?ﬁjl arly a methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl or hexyl;
| kyl [ L ' I |
xanl o, 19 c35" 2ithBirRniagb B AR L fuBoerl S S tier ol e
carbon chain Ziﬂ-[l,E]giml’idh&ybéfvlhetbybarbmnatwarti cularly a nethyl ene,

35et hyl ene, 1-nethyl et hyl ene or propyl ene; cycloal kyl is a cyclic alkyl
group; for exanple, .7 cycloal kyl group represents a cyclic carbon
e@ylihs

C3 | |
group of 3 to& W%ﬁﬁ'ﬂmﬁﬁ%}ﬂ {Fd? (4ptaroen 45 Eyletrapydisy2H- cycl obut yI |

cycl opentyl, [@yz] Mityl-AcyiREtHyRebambate al koxy is an -0-al kyl group
havi ng a4 aturated, |inear or branched aliphatic chain; t hi oal kyl is an
-S-al kyl 'group having a saturated, linear or branched aliphatic chain;

5th oal kyl di 534an2ﬂ,x-yﬂiﬂt.g:rouptriiazohﬁiylhtlwhe-lgx{ZF[ﬁr—@-ﬂu@i]oqk)genylmrs,&av\ih peﬁn
substitute o41q N4 Ak it AE n al Koxy group In IC
one or nore ﬁégggg‘g”ﬁo%‘tqgﬁz1&%&"%‘!&%&%‘@5%&@3% a hal ogen at om

hal ot hi oal kyl is a thioal kyl group in which one or nore hydrogen 10at ons
have been subss i iHidRAL2oMmath\A 998 428 M5R o] ) ' 1of4_uori ne,

chl orine brﬁﬁrgr)]% or, ln%ﬁ_i ﬁm{(g? % ! @eﬁgﬁgswg%’gb%aﬁ@qyﬁr?ﬁy formof the
racem c APxt - bipyridingr4- Bﬁtﬂi'd A& he i nvention may be prepared by
various nethods, 15 these nethods being illustrated by the schenes bel ow.

Thus a first th che ) rises reacti,n m, ne_of gener al
formula (I1) ﬁ \”ﬂ?@i—%ﬁ]nﬁhy}@-‘f& a?Y@nﬁ’pbPBY@?»%é%] }‘?Zr@hiyﬁmt“%lél"gener al
formula (1) d&f2bgpyridow-d-yilethylcacbarhateat e of general formula (I11) in
which 20 Z represents a hydrogen atomor a nitro group and R3 and R4 are as
defined in the general formula &I,) defined above, in the presence of a base
such as EPi etdfy thiazekS-yipetim 15 Ndrevanephanyxdihb HyiatiahydraozH-

di i sopropyl et[m)d']g[ﬁyﬁginyi_a_ﬂ}ém NMefbamdfeh as toluene or dichloroethane, at a
tenperature between the anbienf tenperature and the reflux tenperature 25of
t he solvent. One variant way of obtaining compounds of general formula (1)

(EC hene. 1%] c @&rthizznl-Cedmietng {ats’a(metrow%mwah,_s‘,@Jtﬁn:ém/drbiz)l-l-as gefi Bed
above with p L or. 4= ni,t c roformate in the presence of a base
such as 30 tH?gﬁhiﬂ(}éﬂﬁxg43ﬂﬁ%ﬂ§%&%ﬁ?@et hyl am ne, in a solvent such as
di chl or oBBt hane or tetrahydrofuran, at a tenperature between OC and the
anmbi ent t enpeygat R i 16xGal i i eial fornula
(I'Vv) in whi nga terg;ZOI @Iﬂ%@rll?ﬁ) g%eaggw@eﬁﬁgg?#'qﬁ%%hﬁggmf ormula (I)

A!, Ta pr 8
def i ned abovz','vzalhlﬂ’yﬂd'rné‘bf"é@ﬁh!'céfbﬂrﬂ?%en atomor a nitro group. The 35
carbamat e derivative of general fornmula (IV) thus obtained is then

converted int co und of ral formyla (I Y, e acti of an
al cohol of gé eﬁQlazggg'rﬂm&ﬂwb@%ﬁg'%ﬁ% ,enwh'%ﬂ%cﬁfi%?tyﬁﬁo "are as
defined 8a t ift20bipyridinyf-d+yilisthylchibaneéitened above, in the presence of a base

such as triethylam ne, pyridine, N, N-dinethylam nopyridine or
di i sopropyl ethylamne, in a solvent such as toluene or dichloroethane, at a

t enper at ure Bdt dhiggot-Beyimathive(R-[543wmyanophenydd, 4 5.6-tetrahydrot 2dper at ure of

t he sol vent. ihvl-d- od (schene 2) conprises reacting, in
a first stagéﬁﬁgﬁiﬁgﬁrﬁ’“ﬁgl% }gegﬁgregfba;ﬁgét%ul a (11a) in which A, R2, mand n
are as defined in the 10 general fornula (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 carbonate of general
formula (111) as defined above, under the conditions described above for
the reaction of the am ne of general fornmula (I1l) with the carbonate of

B o ~ - oy . o o I



W th phenyl or 4-nitrophenyl chloroformate in the presence of a base such
as triethylam ne or diisopropylethylamne, in a solvent such as
gdichl oromet hane or tetrahydrofuran, at a tenperature between 0C and the

anbi ent t enpepad vpeo/d19288ve t he carbamatge deri vati vepgfT/gree08i05Masyul a 25
(I'va) in which A, R2, mand n are as defined in the general forrmula (I)

defined ab PG .i fi b d Z hyd t
o aroup. A Riarel it RoBe e Bron e ARt S o s " " °
obt ai ned i s suhXtipyaidinyl-4>piffetniearbamate a conpound of general fornula (la)

by the action of an al cohol of general fornula HOCHR3R4 (1l1la) as 30
defi ned above, in thefgresence of a base such as triethylam ne, pyridine,

WO 2010/ 0102883 8thigzarplowth 247 -(3-cadamawighen ndgyb.6detiahygdro-2H-

di i sopropy et hyd miRiinyIE-AnetHw@itbatidsd as tol uene or dichl oroethane, at a
tenperature bﬂg%/weﬂjg%ﬁt heya |]}entwterrper ature and the reflux tenperature of
the solvent, followed by a deprotecting reaction, for exanple in the

presence of a44s.otméz'm-?|fn&hwﬂr[stt3-ﬂmér@phéhﬂ)-eﬁd\,ls,G-mtﬂahq_ardnaanoI or

di oxane. The@ ound.ol}zgqﬁ}gfall fﬁr rrulta (I') 1s then obtained by reacting

t he conpound %&Yéﬂé’?y of l'gc(qr ?"\ﬁie(h a derivative of general fornula
(V) in which RL is as defined in the general formula (1) and Ul represents
a hal ogenmt oxg Ofp:. a1 0 Lt trey_ @ 1 1611 Ghyaromatic
o 10" et oas ik yidth B -3 SitBordthetn BBy 304 SRR 21 T
exanpl e of a [Ba?s’lblmamw-ylfmeﬂwmaammat,e di i sopropyl ani ne, pyridine or

N, Ndi et hyl am nopyridine in a solvent such as dichl oronet hane,

Lot anyar of urdfr, POk UnssFil (@HB-Gekrerbeihalaheny 3 68 e ahpEat ur o 15
t et r ahydr of ur'a, T t - I ature
of the sol veraH-[TR!|bipyridirgl-d4iyifethplcatizinatee performed using the Buchwal d

N-aryl ati,gn or N-heteroarylation conditions, for exanple by neans of a
pal | adi um~™or copper catalyst. According to schene 2 the conpounds of

general formda thigzald-yimetiyl [8’-(Aechlemmpbeapl)$, 4 56 -taimhyra@Heh i s
substituted i i R O Cl- 6 alkyl, C3-7 cycloal kyl or
C3-7 cycl oal l;'l- g@gﬂgllyz;ll gmétthg%g%rﬁgﬁy a group R7 as defined in the
general formula (I) defined above, may al so be prepared by a coupling

reaction, catfa.ymdmam@mwqiz-[e'-(unaﬂéiddh@nyw,%,s-félfar@&?csral-le _ _
al | ad 0), f orne n th onpound of general formula (1b) 25 in which
R, R2, 'R , ??Z{a%!pyﬁﬂdw&%ﬁylh?gw%r;%?ﬁ%d ig t he general fo§ rrul)a (II) andI u2

represents a chlorine, bromne or iodine atomor a triflate group, U2 being

in the positi ik [ T SIS ' u R6 or R7
(scheme 2): 49! fh%%gg'? ﬁyﬁﬂe&/@l?-ﬁ@-@-@ﬂ){éﬁpéﬁgga%ﬁ-t&p%p%@%—l e by neans
of an al kyl - ,[1&WipyriginykgryiJethyldarbamateet er oar yl - boroni ¢ acid, or by a
Stille reaction, for exanple using an aryl or heteroaryl trialkyltin
derivati g or_by_a Negishi reactign, for exanple using an alkyl

cycl oal ké . aldi28r2-H, riprazeleriethyl (téare-18t4-Tuaropbeny s 37hs.6-

i nter nedi at e tefrapdror2H-[1 2rBipyedin m_ym%tﬁ?{(;bfmng{@ove i s obtained

bef orehand by reacting an am ne of general formula (la) as defined above
with a derivative of general formula (Va) in which R5, Ul and U2 are as
def i ned above1.uthidzordndmatinig2-[6-(drfuteopnerny L5, 6-tatrahydmpk2ii C
substitution ' e | ati on or N-heteroaryl ation
reactions fcg? %Eﬁjﬁﬁ'fﬁﬂ%@@%%gﬁ% | adi um or copper catal yst. One
vari ant %Qy of obtaining intermedi ates of general formula (Ib) (schene 2)

conprises reagting,2 irfiudrdH EtﬁFaz%l—@%ﬁ;‘?tpgggﬁ-iﬁﬂﬂﬁ?{@(f4-ﬂfd}6Qﬁél?%f%ﬁ:'g,%-( 11b) in

5 which A, Ry, . RZ, ‘mand n.are . as e gener (1)
defi ned abovZ?t"Qgﬂjr@Zza’Tl%'ggg"ﬂw IRgad-yaisiaylcashamatecar bonat e of general

formula (111) as defined above, under the conditions described above for

t he reaction of e L0 f n | AfeQr a (I L t,h ar bgnat e of
general formila %‘E’Hﬁ%'?ﬂﬁg‘%ﬁéﬁi{ﬁf@r %ﬁ'ﬂ%&’ghé*’%@nﬂébﬁ teir@rhﬁfafqi (1b) in
whi ch A 385, 2RR[1,Rbipyridinli4yljethylcanbanstedef i ned in the general formula
(1), and U2 is as defined above. Schene 2 15The conpounds of gener al
formulae (I1), (1l1la), (11b), &III,), (111a), and (Va) and al so the other
reactants ar ®4avhiazabbeyimetivk (216 (#flusrophenyllet d:5, 6detralydra?H- t er at ure, or
el se may be FP1,QHWp?ﬂdth/I-W]FQﬁglc%eﬁﬂa@e descri bed therein or which are
known to a person Skilled inh the art. In particular the carbonate of
general formula (111) may be prepared by any 20 nethod described in the
literature, for exanple by reaction of an alcohol of general formula
HOCHR3R4 (111a), in which R3 and Rs are as defined in the general formula
(1) as defined above, with phenyl or 4-nitrophenyl chloroforrnate, in the
presence of a base such as triethylam ne, N nethyl norpholine or

o o o o . o o ~ - o



f.1. 2- (5" -Bronp-3,4,5,6-tetrahydro-2H0 , 2' Jbi pyri di nyl-4-ypet hanol 20 An
autoclave is charged with 11 g (46.43 mmol ) of 2,5-di bronopyridine, 6 g
£46.43 mol ) of piperidin-4-ylethanol and 6.74 g (48.76 mmol ) of potassium

carbonate in Qygloglb/dIgfadg Thi s charge i sysubsequentl 60C for
20 hours. Fol I ow ng returr? to anbi ent teﬁ%er ature, th?&@g@zggﬁ}(?ﬁl% reis
taken up in Zg etz‘%l a,fet ate and water. The aqueous phase is separated off
and ext r act ed°Pwidee2ufitiyorer frihiazele-xlethyl { he)- 85 Adiooopfemiyt)-hHE:6s ar e
washed wi th sttrahgties 2RAHED HipyT Rt HB-GIN B i on and dried over

sodi um sul phate, and theFI i}ﬁfprngte *'s ?:hc}nc n‘%gr%gté@g%nder reduced pressure.
This gives 11 g of product in the formof an oil, which is used as it is in

tgebSOfoI | owi HG. mialpol-zvcymaahﬁr [6A(4Eh1&|ﬁ@Nw@wm;@,@,h@t&rg@ﬂg@@a? r2 Oé 3 H11|)
, 21bi pyri &§ nygy- Sy an [..an_inert atnosphere, 3.6 g (12. nmo
of 2-(5' - gl;r On@:@*ﬂ%@@'ﬂ%@%ﬁ&fﬂ@g@g PCT/ FR2009/ 051457

t et rahydro- 2H11, 21bi pyri di nyl-4-ypet hanol, prepared in step 1.1., 3.53 ¢

(25.25 mol ) ®F. tidddiq- | (BQEQIN_ )ﬂﬁo 3 _f‘g ol f
pot assi um caﬁﬁ% ﬁndﬂﬁgw Q??S@l@e%mﬁ% hgp%jesgé}’g%{ rI7 ¥ ﬁ?h‘% brom de
in suspensiort't ridinyid-yiltethylcarbamate oduced. Subsequently, 5 0.142 g
(0.63 mol ) of Pd(QAc)2 is added. The reaction m xture is subsequently

heat ed atinr efddix,,f 4 hours...,mQl |l owing . return to anbient tenperature, the
salts argosepéaérj'aﬁh_é%% a6 'W%@ﬁ]'?@?h%&%ﬂeﬁiﬁﬂﬁ%ﬁWd"@r%l’ﬂ-e is taken
up in ethyl dé&Bipyridinyk-dadimethylcprtzsmaies separated of f and extracted twice
with ethyl acetate, and 10 the conbi ned organi c phases are washed with
saturated agqyeous sodium chloride solution and dried over sodi um sul phate.
Fol | owi ng evalforiRiazefrdofimetityl {26 {Btacatyleminaphinyl)dd)t &, GretratsydpoidHi ed by
chr omat ogr aplify, 29bipsridirsR498hethelcdFd jth a 50/50 m xture of ethyl acetate
and cycl exanezg 'F?]'its ng?vgglbl.gcg E(’)"{Haep])fr@oduct in the formof a white powder.
15 m p. ? ) = 118-120C _ o

L etnyi ) ) SonGah e e AL ophemi dLne SHelangd iy o v -4
yliethyl }i soi ks ¢ ion o g : 0

2151- (4-f| qugpﬁeﬁyéﬁi?%%%ﬁbeﬁ@E%ﬁ?&?%? 20

2H[ 1, 21bi pyridi nyl-4-yliethanol, prepared in step 1.2., 2.096 g (7.99

mnol ) of trigahqRiyzBhe. i 16 3a 2 ),.pf, pht hali m de in 40
nnl of t rawgr of ur, n%nﬁ%gﬁg?fbo%%%érkgg?ﬁ%?ﬁf 9%@,43&@'1@@{91' d dropw se
under ar? nef b2APIRYEdIRK-L-viliathylsashamateon of 1.61 g (7.99 mol) of

di i sopropyl azodicarboxylate (DIAD) in 4 m of tetrahydrofuran, the

tenperature 5.reaction,mxture being maintai ned at between -2C and
0C. Stirri ngeéstﬂggﬁ? F‘h‘éfﬁﬁei‘VP@C"’F'B?Ml&ﬁoﬁﬁ',tetéﬂwqfﬂé’rlﬂ-&l,2'&|hipylé¢inyt-éﬁper ature
for 12 hour syljrathyiecaabamate nmi xture is concentrated under reduced pressure
and the residue is taken up in dichloronmethane and water. The aqueous phase
is separated off and then extracted twice with dichloronethane. The organic
30 phasé®® ar @30Uﬁﬁlﬂe‘lﬂmhv&ﬁﬁﬁééoﬂobeﬁptﬁ,ﬁsﬁe&ahydrthzﬁqmgqbﬁ)mﬂwp.qhI oric
acid (1IN, tiﬂﬂ@th’}‘léd?bﬁﬁ'a% at ed aqueous sodi um hydrogencar bonate sol uti on
and saturated aqueous sodi um chl oride solution. The organic phase is dried
over sodi um sul phate and the filtrate is concentrated under reduced

pressure. Th@dr dvatdlisgmiethyidee(d-shiBrSgHnGH- ) aphy on silica
gel, 35 el utrgrg bﬁé\}r&@g%f/ ﬁ_ly(_)lq%(ture o‘jf g?ﬂy#?x’asgé;!tiéai e andégccl ohexane. This
gives 2.1 g 'of ] b4y B bamate he form of a white powder. mp. (C)
= 180-188C yflethylamine A solution of 1.3 g (3.03 nml) of
2-(245'-(4-f3540@%ﬁ -3 A5 B

t et rahydr o- H-sz 1 Hﬁ'yy‘?'m%m|[§4@y§'f’!ﬂ”9§‘i’ﬁ*?%')r%1%‘51?%@@459@'"'@repar ed inb5
step 1.3., ilh.Zbipwidityl-deyimethyicarkamateed sl owl y at ambi ent tenperat ure
with 0.485 g (15.13 mmol) of hydrazi ne nonohydrate. The reaction mxture is
subsequent |y, heated at reflux for three hours. Following return to anbient
t enper at ure,6¢h®'qq%'grﬂ%'|e§"5f’rﬁﬁ rap-difuarepbenyl k.45 6-tetrahydor2#i on and t he
filtratd5is [t@ibipyridmybd-yipetayicaashingg 10 pressure. The residue is taken up

in 20 mM of ether and is left with stirring at anbient tenperature for an
hour. The insoluble material is separated off again and the filtrate is

concent r at e@®7u rtbiﬂzof-éfy\hnetl'lw)[@{3;4&@triﬁﬁbﬂﬁ)xgbhmylPa}ps,g_@frahgﬁoez ect ed
product in fheib Hampl_g_y?@cfhw ,\eggﬁ mp. (C = 88-94C 151H NMR (CDCI 3) 8
(ppm: 8.3 ?d, 1@4;"; 7’5 , E§; 48 (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.Thi azol -4-yl nmet hyl 245" - (4-f | uor ophenyl) -3, 4,5, 6-tetrahydro-2H

20[ 1, 21bi pyri di nyl-4-yliethyl carbamate A solution of 0.3 g (1.07 nnnol) of
2-[5 -(4-fluorophenyl)-3, 4,5, 6-tetrahydro-

3

2H-[ 1, 21bi pyri di nyl- 4-yliethylamne, prepared in step 1.4., 0.35 g (1.18

. ~ - VAN NSNS ] PN A NSNS A



30 aqueous phase is separated off and extracted three tinmes with

di chl oronet hane, and the conbi ned organi ¢ phases are washed with saturated
aqueous sodi um chl oride solution and dried over sodium sul phate. Fol |l ow ng
.evaporation o t he residue tained is pyAifd

chr omat ogr aphgv%)n%spf{? ca gel eluting w ﬁﬁ a 95/5 m XHQ-QF#O%I%MW
dlchloromethaagih %Enol Thi s |ves 0.3 ure product in the form
of a white poRbetMagetdnimethy {2-(B4(: ﬁrdimetltgxypbeoylgﬁztsmmmhyame} 6
(ppm: 9.1 (st 2'w|pytwu4§a 4—91]}e1ﬂu9|car?>a8rfatéd 1H; 7.7 (m 4H; 7.3 (m 2H);
6.95 (d, 1H); 5.15 (s, 2H); 4.30 (broad d, 2H); 3.1 (m 2H); 28(nn 2H) ;
1.8 (m 2H) 1.6 (m H)' 14(m 2H) 11(m 2H) . Exanpl e 2 (conpound 28)
5 Thi azol - yﬁ?reﬂh?ttﬂ%yhmethvll[ﬁbt@mbgmﬁﬂptﬁerfylﬁisQSettéﬁtbb( r0=-2Ht

(1, 2] bi pyrg di ﬂyi]lﬁp%ﬂﬁﬁ Y4 f@ﬁ?ﬁ{?’%ﬁbam procedure described in Exanple 1

(step 1.4.) is followe rom 0.39(1.07 mol ) of
245" - (4-fl uorophenyl) - 3 4,5, 6- tetrahydro 2H 1, 2l bi pyri di nyl - 4- yget hyl am ne,

descri bed in ExatfthsolY-(IFie I3{23[6)-(43i%€ B ta dro-2)
(hrazol 2.y0 té;wﬁ.tyyf@ﬁewﬁat%m@%%ﬁ%%%i e

di chl or onet hane and net hanol, gives 0.25 g of pure product in 15 the form

o) b e Gl Sl et A

2H); 6.9 (d [1 bimyridmvi-4-yiimethyltastaribteoad d, 2H); 3.1 (m 202H); 2.8 (m
2H); 1.75 (m 2H); 1.6 (m 1H); 1.4 (m 2H); 11(m 2H) . Exanple 3
(conpound 33)

Thi azol - 5- y| i hijazeka-Yimethyl 6263 H3risapropylphensl)det Sctiriatrahyare-2bi

[1,2"] bi pyri c[nm]brp@nmnwutmg yiaMBdrBate The procedure described in Exanple
1(step ?4) is foll owed tarting fromO0.16 g (0.53 nmol ) of

215' - (4-flTuorophenyl) -3, 4,5, 6-tetrahydro-2H30[ 1, 21bi pyri di nyl- 4-ynet hyl am n
& des;:r |5be|d 73{1 thiezopHeyime tt (- o?ycbohewltphana?-gm fSEB-étl’ﬁrl:i‘}Hto-tQH ]

iazo nate, and after chiomatogra on
silica gely gf&ﬂ?kzﬁéW&Lhgﬂﬁ%ﬁ@%kéﬁﬁwﬁﬁg of ethyl acetate and cgclghgxane
gives 0.180 g of pure product in the formof a white powder. 5 LCMs: MH =
441 mp. (C) 7410AmEBRE @;@? |§ese efy}3lf St foad h
1H); 7.9.0s, AH 7. M )ty dgo-
LA b v oo bl

ylcarpamgteoH) . 2.75 (m 2H); 1.8-1.1 (m 7H)
10 Exa le 4 (conmpound 50)

222Tr|flu o] e -) - (4-fluorophenyl)-3,4,5, 6-
tetrahydro 22#‘5 fﬂ" t ﬁl“at%st igéfﬂ('@"wiﬂ ’BSH‘RP@"YH'@ 9,6~ etrahydro~
4.1.216' yi3t-vrbethwiosirbaats o- 2H 1, 21bi pyri di nyl -

yliet hanol Under an inert atnosphere, 3.6 g (12.62 mml) of

2-(6' -br - tetrahydro-2H[1, 2] bi pyridi nyl-4-yl) ethanol

-3,4,5,6
(\WD2004/ 91%) thigzejsd-yimethybi2-[65(3mdingthyicatbamapiphphgpBl46/8eni ¢ aci d, 5.23
g (37. 87 nnnstlahydre2HRRSY IHRYHRAMALERYRffedthSfale ( 1°- 15 mol ) - of

t et rabut yl ammoni Um brom de” i n suspenglﬁon in B%ﬁl of water are introduced.
Subsequently 0.142 g (0.63 nmol) of Pd(QAc)2 is added. The reaction m xture

;?m.s:ﬁfe?:?}{lm‘""m'efﬁﬂ'“e‘“?m“ﬁr oD PRI L e
and t hen the F#‘Sgd' Y 4¥®ﬁi§f¥' Ef"'ﬂ‘ fhyl acet ate the aqueous phase is
separ at e of f and extracted twce with ethyl acetate, and the conbi ned
organi ¢ phasgs #Higzolas it c e solution
and dried o I Qﬁ% ﬁi{at[a @a b%ﬁﬁ%@@ﬁﬂ?‘f@ﬁ h% Td#g sol vent,

V, Odl
t he residue ﬁkﬁﬁt 3§ %ﬂlmﬁﬁMWmB@mt ography on silica gel, eluting
with a 99/1 m xture of di chl oronet hane and net hanol. This gives 3.6 g of

roduct int [1m it C = 96-100C
2 2. 5 2|46 -ﬁ? {P“’é’ Eﬂ% '@Iﬁ ég%arpém%ﬂh(ﬁﬂ)yl)ﬂvﬁ@@mtmfmdr@ﬁkhyl 4-
yl ] et hy|3ﬁ| sd1 rﬂi}bﬁwnﬂuﬁ;l-eh-yt]}ethylcarbamate

80. thiazol-4-ylmethy! [6'«(3-carbamoyliphenyt)-3,4,5,6-tetrahydro-2H-
(1,2]bipyridinyl-4-yllmethylcarbamate




=

+The procedure described in Exanple 1 (step 1.2.) is followed. Starting from
2 g (6.66 nmmol) of 2-[61-(4-fluorophenyl)-3,4,5,6-tetrahydro-2H 5
[ 1, 21bi pyri di nyl-4-yget hanol, prepared in step 4.1., 2.096 g (7.99 mnol)

zof triphenyl Qgg%ior(}ﬁoz]a 77 g (7.32 mmgk) of phthal ipEgTIFR200910HBIUSY (7. 99
opyl~ azo

mol ) of dii I carboxylate (D AD), and after chromatography on

silica gel, eluting with a 15/85 njxtuyre of eth ! cyglohexane,
gives 1.4 g 8. ghiegobdwimethyl Z-6r&3C8r 'B?ylaﬁﬁﬂ%i'é?%g\tﬁgtgﬁaﬂgg% %H (0=
112-114C 1,2’]bipyridinyl-4~yg}ethgcarbamate o

4. 3. 246" - (4- Fl uor ophenyl) -3, 4, 5, 6-tetrahydro-2H-[1, 21bi pyri di nyl - 4-

yget hyl am ne The procedure described in Exanple 1 (step 1.3.) ci S él—?l | owed.
Starting frogel3hia3obdyInethyhjesy3-ettiylcarbamoylphenyl)-3,4, ,6-tetrahydro-2h-

22{1§|4§yr|( |];llﬁ'gggﬁgﬁﬁﬁa'?%gﬁ}eglﬁ?%%%@é|d{)(r)1e2H|_orEa;ar ed in step 4.2., and

0.485 g (15.13 mml ) of hydrazi ne nonohydrate gives 0.8 g of product in the
form of a colgaur ivirbhyl e i3ighyeathansoylsheérs/)-3,415)8-tbwahyiong st ep.
1H NWVR (CDCIﬁ"Bth ,?E'h:_%é'.bg‘y( ,[1J|§g; 8*11 (d, yl% ;@7.75 (dd, 1H); 7.35
20(broad t, 2H-[1.2lepyrdinyg4-yilstdcarbamale- 4 75" (proad d, 2H); 3.2-3.0
(nn, 4H); 2.15 (m 2H); 1.8-1.3 (m 5H).

4.4.4-Nitrophenyl 246: 44-1 | yor - - I -IH-

[ 1, 21bi pyPi di |tiuf'.2§?b§ml!§1?t@ ﬁ'ﬁ{%&ﬁgcébg‘g%&%én’ﬁ@ﬁg%gf@ltéagydrﬁ%ﬁ of
2461- ( 4- f | uofoibipydidingl-4-yiinGeth@cadtamate2H- 0, 21bi pyri di nyl-4-yli et hyl am ne,
prepared in step 4.3., 4.32 g (33.40 nmmol ) of N, N-diisopropyl ethylam ne and
0.10 g (0.84 mmuol) of N, Ndi net hyl am nopyridine in 8Q m, of .di r onet hane,
cool ed to ap@foxthiazobfvyimethyi £2-4GiHAxee hﬂﬁ‘%\’r‘tﬁ’lﬁpniﬁl@m'ﬁ‘%‘?{%ewi)fﬁ'&g'g'g (18. 37
ol ) of 30 4efbby@BhAty| 29BbIRENgFAH et lordmatel s cont i nued at 0C for 1

hour and then at ‘anbi en enperature for 2 hours. Water is added to the
reacti on1fi xture, the aqueous phase is separated off and extracted a number

of ti rresdvvi t ipgli gty qt{qxf(tamo_lmk;dmemdadyna;bomygaInho)rpagwﬂsS,ﬂﬁeﬁ-\é\@s hed with
Sul phat o anderrBvdPraia) 2 IpQVHBRyER - i BRBERalE, CC o0t Sore

Chr omat ogr aphy on silica gel, eluting with a 98/2 m xture of

di chl oronet h t DA tti 2 G VL. b8V -3a86e formof a
whit e powder Wmﬁ%%ﬁ%ﬂq?%hliggléﬁ il.nggtﬁoﬁy rbBty SR

2,2, 2- Tr 200 udetrahydner2H41 23bipyadinyhBi-yphenvigartamgie o g (17. 68 nnnol ) of

t hi azol e- 2- car boxal dehyde and 0.88 m 5 (0.88 mml) of a 1M sol ution of

appr oxi mat ol yo0. {ezedarietoyl R 18- ophrliir oty plats BUBIraRja e v o
trifl uoromet iyl 2 wigyeidingl-si-yiBethyicBMiadgs) . Stirring is continued at anbi ent

tenperature for 2 hours. The reaction mxture is adm xed with 25 nml of 1N

aqueous hydrochloric acid and ethyl acetate. The 10 a%ueousq*g’has%ﬂs
separ at e@5of f 8@nthiazalaylmedhy M e@-morphainkdryipheaybi4 Sbrietfay deihined
organi ¢ phas ' SAURERS RIS atd t h saturated aqueous sodi um

bi carbonate s I%Ib?pm%ﬂgﬁ ‘\S/F\n&t h sat urat ed aqueous sodi um chl ori de
solution and are dried over sodium sul phate. Follow ng evaporation of the

Gel | ol uting i p e {Eésﬁtg'ﬁdfﬁﬁb'E’%ﬁé’?’h'a‘én“'ey";?;‘ﬁ‘?‘;“t ool This’ "
gi ves 2.33 g ﬁffl'[&??)@!ﬂy{i iﬂ%‘?‘ﬁﬂf}?w aﬁfarga eige solid. mp. (O: 90- 92C
204.6. 2,30 2-Trifluoro-1-thiazol-2-yl et hyl

(+/-)-216"- (455! uo (AR Pz i E oyl d
inyl-4-yliet h%f‘ cﬁ'ég&%gwhgoéﬁ: gjr]e%@g'ﬁ‘a%%ﬂbﬁﬁgﬁﬁkgﬁﬁ% 4-ni trophenyl
246" - (4- f | uor gpRfhigwrjdinyl-4-yljlethylcarbamate

3,4,5, 6-tetrahydro-2H41, 21bi pyri di nyl -4-yl]ethyl carbamate, prepared in step

4.4., 0.19 g (1.5 mmol) of N, L] sopr | et hyl am n 0.0 (0.05 mmol)
25 of N, N-di 2h9,11'Ia#?|rfiyﬁ%¢tbv‘%§l§né‘*gv‘ggg@p@wﬁtﬁm e’?}'ll)'g',gfgg-trifl uor o- 1-
thiazol - 2351 etd Hro-.O.Hf»[ﬁi,m]tﬁbyrmﬁm}l-elpylﬁeﬁy,lcairha!ﬁam of 1,2-dichl oroet hane
is heated at 80C for 12 hours. Followng return to anbient tenperature, the

insoluble material is separated off by filtration and the filtrate is
concentrated 98d¢hiaralciryimethgl [61-63:cyclepropylmethoxypienyd)-3. 4k R-taahydro-

di chl or onet ha Eooiah is separated off and extracted
twice with di gﬁl‘@rf%%@hng,l 4[ﬁgrﬁgﬂgﬁg%é§%@h§%3ani c phases are washed :
successively with I N agueous sodi um hydroxi de and then with saturated
aqueous sodi um chl oride solution and are dried over sodi um sul phate.

Fol | owi ng evaporation of the 35 solvent, the residue obtained is purified
by chronmat ography on silica gel, eluting with a 98/ 2 m xture of

di chl oronet hane and nethanol. This gives 0.23 g of pure product in the form

Y - A~ NN A ~NA



stetrahydro-2H0, 21bi pyri di nyl-4-yliethyl carbamate 5. 1.
2,2,2-Trifluoro-1-thiazol -4-ylethanol 10 The net hod described in Exanple 4
(step 4.5.) is followed. Starting from1 g (8.84 nmol) of

*t hi azol e-4-c 0.10 M (0.1G2mol) of a PECEHRROOSOHT457
tetrabutyl an%ﬁf%@n(ﬂgw%?q de in THF and 1.38 g (9.72 nmmol ) of

trifluoronmethyltrinethylsilane (TM5-CF3), and after chror “aphy on
silica gel, 4,|thhiﬂ}wtﬂmgt%){%iﬁﬁl\(/sﬁwg}%?Pﬂl"@iﬁ‘%%?ﬂ?{‘ﬁ@?;&’gﬁgd net hanol , 15
gives 0.54 g tg{ramurg_mquggbip?mdmbmiyq}ethgdtaﬂ)amﬂlteurI ess oil. 5.2
2,2,2-Trifluoro-1-thiazol-4-ylethyl (+/-)-216"-(4-fluorophenyl)-3,4,5,6-

t et rahydro- 2H11, 2] bi pyri di nyl - 4-ypet hyl car banat e The procedure described in
Exanpl e 4 (sta thidzo)l-4rdmietiiyl (8i(d-cyanamatigphenyi}-3at. 9.61etraydro-ghin| ) of

4-ni trophgnyl 1- (A1} UC = 5, 6-tetrahydro2H 0
, 2" 113i pysi d,[;\%}@f{)y&ﬁrﬂﬁ Iﬁ'gér}ﬁg%égqazn escribed in Exanple 4 (step 4.4.),
0.19 g (1.5 mml) of N, N-diisopropylethylamne, 0.006 g (0.05 mmol) of

N, N- di nnet hyl 'fh‘ﬂ’f%-ﬁ HRet ‘035 shotetRylpHBhYI)-8f4, 8 62tefrahydfd-2HF o- 1-
t hi azol - 4-yl eﬁ]ano , I CR} I IWT‘FBQ o yﬁgﬁdgafter chr omat ogr aphy on 25

~obtained i n step 5. 1.,
silica gel, dﬂ@’]ﬁ@f\mﬁ%@]mtbwlcﬁm&ﬁ?@ of ethyl acetate and cycl ohexane,

foll owed by recrystallization froma m xture -of diethyl ether and hexane,

i 0. 240 f duct, b.n t - m of ' - VB MrH =

205 m p. 100y Dot AN 6 Jeedpeshis st Bregyieia s AT HH =g
(s, 1H); 7. 8%e(rahgdw-2H-[1/3]bipyridingtd:yimpthyicabamate 2H) ;. 7. 15 (d, 1H); 6.80
(d, 111); 6.45 (m 1H); 4.40 (broad d, 2H); 3.15 (m 2H); 2.8 (m 2H); 1.75

broad d, 2H); 1.55 1H): 1.4 oH): 1. OH).
(2058? o10288memﬁ&‘@wu%nﬂ12@’2}%«@%@%%%[?&@9&@%-3,4-5,6-

2,2,2-Tri fl uok@mhydii- -4/ Methoiterb4Mafd uor ophe nyl)-3, 4, 5, 6-
tetrahyd ro- gﬁ%fill"ya% %‘f‘gg’}zﬁgu‘ﬂﬁgﬁ -yfsi/}gtwsg;l czgr baﬁnte 56. 1.

2,2, 2-Tri'® uor o- 1- t hi azol -5-ylethanol The nethod described in Exanple 4
(step 4.5.) i99f eihaetyinfthyli[6r@-acamaiigoghanybss dn6tptrahydro-2H-

t hi azol e- 5- car,bgxal dek R mml ) of a 1M sol ution of
tetrabutyl a @E‘H*flwg‘a}g?ﬂ‘ﬁﬁﬁﬁﬁ%ﬂg% 765 g (19.44 mol ) of
trifluoronmethyltrinmethylsilane (TM5-CF3), and after chromat ography on 10
silica gel, eyl i1 eX{ahSetPlantlh6 phériyiRB 4G Baetrabydretidnol
gives 2.23 ¢ Jg?lé ﬂﬁ%ﬂ!rﬂy@cﬁqﬁflﬁzﬂﬁe@or m9of a @ﬁ)l osﬁ)rjlgess oil. 6.2.

2, 2, 2- TriZQ uokie2'ibipyriciavitd-gliettudegrbanate ) - 246' - (4- f | uor ophenyl) - 3, 4, 5, 6-
tetrahydro-2H11 , 21bi pyri di nyl-4-yl]ethyl carbamate 15 The procedure

desor i bed 1 BT S LoheR b1 LSRR S5 TBO- 464 0 (1

246" - (4- T 1 uor pfahydio-2B1-[4, Blbipyriinyddyyijlettigicktbamiate pyri di nyl - 4-yl | et hyl carb
amate, described in Exanple 4 (step 4.4.), 0.19 g (1.5 nmol) of o

N, N- di i sopr opyl et hyl am ne, 0.006 (0.05 mml ) of N, N-dinefhylam,nopyridine
and 0. 202§ (102 gzﬁatql-lbylnzetfnylz{ﬁt-?i’t-ethhgeéu|Ph0EE|PhﬁPEl_i'§’!v4’§~5571l é(flEfI'_, -
obtained in s T 1At yEhethil ragfeaphy on silica gel, eluting w
a 98/2 mxturgﬁg[f‘l’dlhc'%ror' rlret*lgpl% grﬁ met hanol , gives 0.240 g of pure
product in the formof a gum LCMS: MrH = 509 1H NWVR (DMSO 8 (ppm: 9.3

(7 5’251(H218 8-2&) 69:;. ?flgib'zot&- |nﬁétﬁg| {gbls:-(ﬂue&bddsgmn?h‘»hem)mffo-fi(E) dd, dlgi);
. s . . e O . . ; . roa ,
oH): 3.15 (mteéP’Bh,Vdé%"t‘ QM¥"‘%‘¥9{?‘¥'S}%"‘HSQE§? 1.55 (m 1H); 1.4 (m

2H); 1.1 3 2H). Exanple 7 (conpound 106) 30

2,2, 2-Trifl S 1-Lhi a | fectlaer) = 243 = (165 bhar-aadi-agl i n-2- vyl ) pi
25 e A o higaBE e P (e edrotitindif 29 prpaadinag] | n- 2 vl ) pi pe
2[ | - ( 6- Chl or oyljjetloylcarbamate pi peri di n- 4- yget hyl net hanesul phonate A sol ution
of 4 g (13.76 nmmol) of 2-[1-(6-chloroquinolin-2-yl)piperidin-4- 5

yl j et hanol (W)2004/099176), 3. .55 27.5 ),0f, diisopr | et hyl am ne
and 0.84 g (6188 M%yomr%ﬂ,hulﬂa?ﬁ&réry%&ﬁ%ﬁg@br‘&‘ﬂ?!"'i% Iﬁ’fpi('of

di chl or on®$ hagppipesidired-yijpetapaamatbel y 0C, is adni xed dropwi se under an
inert atnosphere with a solution of 2.36 g (20.63 muol) of mesyl chloride
in 3 mM of dichloromethane. Stirring is continued at OC for two 10 hours
and then at artbbert,2Retifloorat inthiazal2-yleth dbi-)-{2nkk-ta-chloregie@lin-&- t he
reaction m xt e al LS separated of f and extracted a nunber
of tines V\Athvgﬁ?he?@&omgé;ﬂ@?gt e ctgnbi ned organi ¢ phases are washed with
sat urated aqueous sodi um chloride solution and dried over sodi um sul phat e,
and the filtrate is concentrated 15 under reduced pressure. This gives 5.1
g of product in the formof an oil, which is used as it is in the foll ow ng
step. 7.2. 244-(2-Azidoethyl)piperidin-1-yl]-6-chloroquinoline 20 A
solution of 5 g (13.55 mmol) of 241-(6-chl oroqui nolin-2-yppi peridin-4-

o S . o o o .



;chl oroqui noline, obtained in step 7.2., in 100 M of THF/ water (1/1), is
WO 2010/ 01028830PCT/ FR2009/ 051457 adm xed in small portions at anbi ent
tenperature with 4.36 g (16.62 mmol) of triphenyl phosphine. Stirring is
*continued at ' rature for tenqhours. The i I IS
concentr at ed@%@%ﬁ% pressure. Et ﬁ?l acetate S@F@ﬁgggﬁgfqueous
phase is separated off and extracted three tinmes with et h}/,l_a etate, the
conbi ned or gdfi7c thiazai-daylethyhsHad2ni1t{8-chlerpasinalinryleiperidiatum chl ori de
sol ution andgﬂ difdcaimaedi um sul phate, and the filtrate is concentrated
under reduce {)re sure. Chromatography on silica gel, eluting with a

90/ 10/ 1 m xture of dichloronethane, nethanol and 28% 10 aqueous anmmoni a,
gi ves 1.77 g108. up@-piadtsst-thiazohe-yiahyn(ef- )42 b{6-chlvratuinolyePal | i zes at

anbi ent t erature, . ,68-70C 1H NMR (CDCI 3) 8 © 7.7 (d,
1H: 7.5 %pvbnseeré!@?»@mtﬁ@ﬁ?rb%n@t@ (d, 1H): 4.45 Ebroad)d, (2E|I)O;rr)2.9 (
(broad td, 211); 2.7 (t, 2H; 1.7 (m 2H); 1.6-1.1 15(m 5H). 7.4

4-Ni trophenyl, 21 - chl i PR e i [ ioedRidl } car bamat e The
met hod descri1 d%ﬁ%@gﬁ?—f}%ﬁgﬂw Eﬁs)hegi Agih%%tﬁﬁé*o?%)&e%g Starting from5 g
(17. 25 ol ) yijethylcatgnaateor oqui nol i n- 2- yQpi peri di n- 4- yfl et hyl anni ne, 20
prepared in step 7.3., 3.825 g (18.98 mml) of 4-nitrophenyl chl orofornate,

4.46 g (34.51 mmol) of N,N-dijsopropy, | anni ne. a 10 (04 86 nmol )
o N, R et PifBard-goviliprd- AP e b RR RN Py e kibat-o¢

di i sopropyl Qﬂlgmhw@gﬁbdmgt@ne, gives 7.8 g of pure product in the formof a
white powder. 25 mp. (C: 80-84C

7.5.2,2,2-Trifluoro-1-thiazol -2-ylethyl (+/-)-211-(6-chl oroqui nol i n-2-

yOpi peri di n- 4. i 2triflioremetyithiazdhd-yimethyl (#-£1 -(E-sbloreaiinelin-Bxanpl e 4 (step
4.6.) is foll St ar i .455 g (1 mmol ) of 4-nitrophenyl

241- ( 6-chl oré@%&ﬂéi@%ﬂ%ﬁg I %teg ynet hyl } carbamat e obtained in step
7.4., 0.18 g (1.5 nnnol) of N, Ndiisopropyl ethyl amine, 0.006 g (0.05 mol)
of N, N-di met iyl thitiZoR-4ayMsheth BH{(6-EhibroawihdlireR-yl)piperidin-4-
2,2,2-trifl umﬁg?ﬁﬁgol - 2-yﬁ’yhan§§?2;-[d((ascri bgdélmi n Exayrr)pl e 5 (step 5.5.),
and after chrONhYSAERANatE Silica gel, eluting with a 35 98/2 mixture of
di chl oronnet hane and net hanol, followed by recrystallization froma mxture

of diethyl et nd . NE: GV Of4 _feu Hl - of a
whi t e powder ﬂﬁ% ?789”%??ﬁﬂ‘é‘gb'ﬁnig'"q?%yp{‘ﬂfﬁﬁ@%ww ? Bk/@%)ﬂtjg{ E‘:)pn') :
8.1 (t, 2a); y¢tmylcaramate8 (s, 1H); 7.5 (m 3H); 7.30 (d, 1H); 6.60 (m
1H); 4.55 (broad d, 2H); 3.15 (m 2H); 2.9 (m 2H); 1.8 (broad d, 2H); 1.55
(m 1H); 1.4 ( 2H); 1.1 (m 2H) . 5 Ex | e, 8 (conmpound 38). . ..

Thi azol - 2- yI rk ywasdwﬁyﬁhlﬁése'k;%rykn9wf§2w:@-@é'%wlﬁ'ré'ybﬁpe”d‘”“"

(1, 2] bi pyri diymyéthgtcarbarnaie carbamate 0 CNACN

108. 1. tert-Butyl 2-(5" -brono- 3, 4,5, 6-tetrahydro-2H[1, 2] bi pyri di nyl-4-

ypet hyl carbamate An autoclave is charged with 10.37 g (43.80 mmol) of

2, 5- di br @%opyt13li ihhazol-B-gmedidyl §2-[ tai®!chiarbquiaolin2epl)diperidin-4-

2- pi peridin-4- te and 6.05 g (43.8 mmol) of potassium

car bonat e. Tmlgéﬁ&%}gﬁgﬂ%ﬁge i s subsequently 15 heated at 130C for 12
hours. Following return to anbient tenperature, the reaction m xture is

taken up in ciyerohos g g%wﬂ_gogﬂ@mypg??_{gqqu(graﬁmhgmnﬁq.bonate

solution. The aque(_)usﬁg ase i s separated and extracted twice with
chloroform tH¥IRIHD ﬂ]}Sﬂb’&?ﬁrQa’E‘ﬁ&%es are washed with saturated agqueous
sodi um 2@ghl ori de solution and dried over sodium sul phate, and the filtrate

i's concentr at upder  reduc I, . t @an4silica gel,
eluting with ﬁ%Sp@aﬁI%ﬂP@?@l%ﬁi’ﬁggﬁgﬁ%%@%'g%gwﬁ%gl , gives 6.9 g of
pure product yljethytcarbamatd a white powder. 25mp. (C): 108-110C 8. 2.

2- (5" -Bronp-3, 4,5, 6-tetrahydro-2H[ 1, 21bi pyri di nyl-4-ypet hyl am ne A
solution of 6.9 g (17.95 mmol) of tert-butyl EﬂéS - bronno-3, 4, 5, 6-

t et r ahydr o- 2H 18., thigzqhb-vimethdl {2-{31(} Slueir Rl vOPRRTginEy in step 8. 1.,
in 30 10GgM Z%j}eg{yﬁyrgémgfg hane, cooled by an ice/water bath, is adm xed
slowy with 4779 (179.54 nnnol) of trifluoroacetic acid. Stirring is
continued at anbient tenperature for 2 hours. The reaction mxture is
poured into altdxthiasoletylirethyld6enaptithaz89i-giBdosi6-tetrabydra-2Hhe i xture is
decanted, t i twice with dichloronethane, and

t he conbi nedh@rgﬂﬂ?@@'ﬂﬂ@%?@ﬁ%ﬁ%@tﬁm sat urated agueous sodi um

chl oride solution, dried over sodi um sul phate and concentrated under
reduced pressure. 5 This gives 4.9 g of product in the formof an oil,
which is used as it is in the following step. 8.3. Thiazol-2-yl net hyl

2- (5" -bronno- 3, 4,5, 6-tetrahydro-2H41, 21bi pyri di nyl 4-yQet hyl carba mate 10
The procedure described in Exanple 1 (step 1.4.) is followed. Starting from

~ - A~ Y o ~ 1 1 o TN



45 pyridine, and after chromatography on silica gel, eluting with a 20/80
m xture of ethyl acetate and cycl ohexane, gives 2.6 g of pure product in
the formof a white powder.

8. 4. Thi azol -: Qﬁ’i@lﬁhﬁé@é'“' et hoxyphemw4l) - 3, 4, 5, 6- t pETAR20009/851 457

20[ 1, 21bi pyrid nyl-4-yliethyl carbam ate Under an inert atnosphere, 0.425 g
(1 mol ) of thiazol-2-ylnethyl 2-(5'-

br omo- 3, 4, 5, G{g%t\?‘ﬁ?f&ﬂb\fw’g‘lﬁw é‘@é Fartihalen- 1yl 34,5, rtetipbydre? - obt ai ned in
step 8.3., O0.[2,2)b{pyridinyrd-yl)ethylcaebdvaatephenyl boronic acid and 0.977 g (3
mol ) of caesium carbonate in suspension in 5 nm of a 9/1 mxture of 25
tetrahydrofuran and water are introduced. Subsequently 0.082 g (0.1 mmol)

of PdCl2dppf . 1@ Ghiazot-dadmethyl (Blenaphthales-2-yl-34ifs6datahydrordtdt ed at

appr oxi matkel oo L2 b ! return to anbi ent tenperature,

t he sal tstjaryg@ﬁ?ﬁ@é’é‘?c‘}m*@mﬁcﬁéﬁ%ﬁ on Celite, and then the filtrate
is taken up in ethyl acetate and 30 water; the aqueous phase is separated
of f and ext r agie dina¥org-rethyd (EYhapttBhleh2-aRrg, 4 8)6-tepalydroir gani ¢ phases
are washed w ﬁ&,]%at ur.at ?% q.%tiﬁ us_ sodi.um chl ori de solution and dried over
sodi um sul phdf & ToRYAS-AgY ﬁﬁ?weof the solvent, the residue obtained
is purified by chromatography on silica gel, eluting with a 98/ 2 m xture of

35 dichl : | s i ' ' tl

Fecryst anP: 2t rORECE 4T nsNA (6 -ilfighEiu g IR are s T Y o
of a white pdiEbipyridinyi4-Wrrethylogrbamate (C): 157-159C 1H NMR (DVSO) 5
(ppm: 8.40 (s, 1H); 7.85 (d, 1H); 7.75 (m 2H); 7.55 (d, 2H); 7.45 (t,
1H; 7 (d, 2H); 6.9 (d, 1H), 5.30 (s, 2H), 4.30 (b : ;4.1 (q, 2H);
31 (m oy 104 piazobyimeti (26 SHin-H-ayd B evEny g ry 1 (c
3H); 1.1 (m 21 1bigdyri L) ethykerbavate 117) )

Thi azol ‘;‘iﬁ i)metlgyl 41- (6-fluoroqui nolin-2-yl)piperldin-4- yl]ethyl carbamate
1----TS

9. 1. t er t - But y128l 2thiatohdtyimelien (& ypandlon§hyé3m, b6 etiaplytio-BHr i di ne- 1-

Starcing {rom2 BRI ARV IET, © 1 (step .40 Ts Tolloned

4- (2-am noet hyl ) pi peri di ne-1-carboxylate, 15 4.63 g (23 mol ) of

4-ni t rophenyl 17 @fLORUDANRhY (296" GuiAdlinRE-y3P 5 6-rkratiyifpPHOPY| et hyl ami ne
and O. 13§ g (%Zgﬁmmli of KNdi pet.hyl am nopyridine givées 8.6 g of product
in the féPm df.ZRiryrdi clethy Ma ¢t s in the fol l owing step. 209. 2.
tert-Butyl 412-(thiazol-5-yl net hoxycarbonyl am no) et hyl ] pi peri di ne-1-

car boxyl ate The, procedure descri,b i.n I t 6 is fol |l oned.
Starting fro .'éhgaZPg'%"g@eMI@ "ggq'f'Bpﬁ'%%ﬁe""g’éje"e%yér°'2)+

412- (4- ni t r o2 ipyridinybdyy methylcarivarhitepi peri di ne- 1- car boxyl at e, obt ai ned
instep 9.1., 2.779 (24.04 mol) of 25 thiazol-2-ylnethanol, 5.65 g (43.72
mmol ) of N, N-dii sopr%E%/ll et hyl amine and 0. 134 g? (1.09 mmol ), of

N, N di o8y | 2haG oibiazolArndmeihug £2-45 6so0no-dulkdh 4 5/6-1alahydrar2be an oi ||
which is usej1 ggs]biﬁyriidmyq_q_ﬂj]@thfygaal,-@gﬁ-,ag; step. 9.3. Thiazol -5-yl nnet hyl

2- pi peridin-4-yl'ethyl carbanmat e hydrochl oride 30 A solution of 3.6 g (9.74
mol ) of tert-butyl 412-(thiazol-5-

yl met hoxycar bi@gy| thiazobethimetiy (P asoglinelin-5ea+304 5y6-tdtmhydhd-2Haed i n step

9.2., in 97 ol I y an ice/water bath, is adm xed
slowy with %*%}"éﬁ@k&é‘#ﬁﬁgﬂqg#‘y%&%'ﬁgﬁeﬁ“ on of hydrochloric acid in

di oxane. 38tirring is continued at anmbient tenperature for 12 hours. WO
2010/ 01028834451/ iR ALATRARA (FY2PQUIRLAME- WS E 6.4 JLopesure gives 2.4
g of product in_ the ,fprn%qof%é hyd? oc Iloriyélle,’ 'V\hqch i lszed as it isin
the foll ow nd1 &’pﬂqynd|nyl-4-yl)ethylcar amate

9. 4. Thi azol - 5-yl net hyl 2-[ 1- (6-fl uoroqui nolin-2-yl)piperid in-4- 5

yl ] ethyl carb te, A seal ed. tube is char W th 0.09 0 mol ) of

2 b ome- 6. 1 b cRiprRAMMaZ- 4 e tRy i ¥ Wpranhen B 4 3 e

2- pi per i 8bn- 4etrghydriy2H-41 BbipyedinyH4-otlethylcatbamab: ai ned in step 9.3., and
0.2 mM (1.14 nol) of N,N-diisopropylethylamne. The systemis subsequently
heated at 100C 10for 12 hours. Following return to anmbient tenperature, the

reaction nm xt\¥#%e Z2-etaxiearbamoeyithinzohdoylmesh 205 -ehflueeaphieaydd. 48.fous
ammoni um chl qg¢ L2 ir PB1bi rg)[&? j eparated off and
extracted twqgtergﬁmy(?ﬁ %?éﬁ’?(!?@?rg?%gﬁg%?he coﬁ%ﬁnﬁﬁi organi ¢ phases are
washed with saturated agqueous sodi um 15chl oride solution and dried over
sodi um sul phate, and the filtrate is concentrated under reduced pressure.
Chr omat ogr aphy on silica gel, eluting with a 95/5 m xture of

di chl or onet hane and net hanol, gives 0.039 g of pure product in the form of
a white powder. 20 LCG-Ms: M+H = 415 mp. (C: 100-102C 1H NWR (DVBO 5



27.60 (dd, 1H); 7.5 (m 1H); 7.30 (m 2H); 5.3 (s, 2H); 4.50 (broad d, 2H);
3.10 (m 2H); 2.85 (t, 2H); 1.9 (broad d, 2H); 1.60 (m 1H); 1.4 (m 2H);
1.1 25 (m 2H). Table 1 belowillustrates the chem cal structures and the

“physi cal pro%ﬁggf%gt‘gg?@unber of corrpgﬁ‘uds accor di ngctrarpigod/o%¢a67on. In

this table: um "base or s "base" represents a conpound
in free base form "CF3COOH' represents a conpoun rifl roacetate form

and "HCl " rep?@smf@m@ﬂﬂm#%%ﬂWW'&[ﬁ'(641ﬂé‘8r9ﬂhlerﬁyi)r3h 4%& col um " A",
"1" corr espondgah{dd-219R 2 bipyridig -4 SaResarbamaté5- CH2- CH2-; al | the

conpounds contal ni ng an ‘asymmetri c carbon are in racennic m xture form
Table 1 No. R FE—nAIRR3Ft4baseor salt mp. (C or MH 1. ?

., 2 2 1 H H 1394. ag-phethylvartamdeiBiazbl-2-Amethyl 2-[5'-24-4fluorophenyl)-3,4,5,6-
5 tetrahydro-2H-[1,2']bipyridinyl-4-yllethylcarbamate

in the form of the base or an addition salt with an acid.

The compounds of general formula (I} may include one or more asymmetric

10 carbons. They may exist in the form of enantiomers or diastereoisomers.
The compounds of general formula (I} may also exist in the form of cis [Z]
or trans [E] stereoisomers. These stereoisomers, enantiomers and
diastereoisomers, and also mixtures thereof, including the racemic
mixtures, form part of the invention.

15
The compounds of formula (1) may exist in the form of bases or of addition
salts with acids. Addition salts of this kind form part of the invention.

These salts are advantageously prepared with pharmaceutically acceptable
20 acids, although the salts of other acids useful, for example, for purifying or
isolating the compounds of formula (1) likewise form part of the invention.

in the context of the invention, the terms are understood as follows:

25 - Ci», where t and z may take the values from 1 to 8, is a carbon chain
which may have from t to z carbon atoms; for example, Cq.3 is a carbon
chain which may have from 1 to 3 carbon atoms;

- alky! is a saturated, linear or branched aliphatic group; for example,
a Cy alkyl group represents a linear or branched carbon chain of 1 to 6

30 carbon atoms, more particularly a methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, tert-butyl, pentyl or hexyl;

- alkylene is a saturated, linear or branched divalent alkyl group; for
example, a C4.3 alkylene group represents a linear or branched, divalent
carbon chain of 1 to 3 carbon atoms, more particularly a methylene,

35 ethylene, 1-methylethylene or propylene;

- cycloalkyl is a cyclic alkyl group; for example, a Cz.7 cycloalkyl group
represents a cyclic carbon group of 3 to 7 carbon atoms, more
particularly a cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cycloheptyl;



H thiazol 415 CF3000H 429 3. HC3 . 2 2 1 HHthlazol-4-yl CF3COOH 429 4.
2 22 HHthiazol-4-yl1 CF3COOH 443 6. NCt 2 2 2 HHthlazol4-yl CF3COCH
454 6. HC 3, N N1
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alkoxy is an —O-alkyl group having a saturated, linear or branched
aliphatic chain;

thioalkyl is an —S-alkyl group having a saturated, linear or branched
aliphatic chain;

haloalkyl is an alkyl group in which one or more hydrogen atoms
have been substituted by a halogen atom;

haloalkoxy is an alkoxy group in which one or more hydrogen atoms
have been substituted by a halogen atom;

halothioalkyl is a thioalkyl group in which one or more hydrogen
10 atoms have been substituted by a halogen atom;
a halogen atom is a fluorine, chlorine, bromine or iodine;
“(+/-)" denotes a compound in the form of the racemic mixture.

[$)]
1

%

The compounds of the invention may be prepared by various methods,
15 these methods being illustrated by the schemes below.

Thus a first method (scheme 1) comprises reacting an amine of general
formula (lI) in which A, R4, Rz, m and n are as defined in the general
formula (1) defined above with a carbonate of general formula (lll) in which
20 Z represents a hydrogen atom or a nitro group and R; and R4 are as
defined in the general formula (l) defined above, in the presence of a base
such as triethylamine, pyridine, N N-dimethylaminopyridine or
diisopropylethylamine, in a solvent such as toluene or dichlorcethane, at a
temperature between the ambient temperature and the reflux temperature
25 of the solvent.

One variant way of obtaining compounds of general formula (I} (scheme 1)
comprises reacting an amine of general formula (I} as defined above with
phenyl or 4-nitrophenyl chloroformate in the presence of a base such as
30 ftriethylamine or diisopropylethylamine, in a solvent such as
dichloromethane or tetrahydrofuran, at a temperature between 0°C and the
ambient temperature, to give the carbamate derivative of general formula
(V) in which A, Ry, Rz, m and n are as defined in the general formula (1)
defined above, and Z represents a hydrogen atom or a nitro group. The
35 carbamate derivative of general formula (IV) thus obtained is then
converted into a compound of general formula (I} by the action of an
alcohol of general formula HOCHR3R, (llla), in which R; and R4 are as
defined in the general formula (l) defined above, in the presence of a base
such as triethylamine, pyridine, N,N-dimethylaminopyridine or



.., 222 HHthiszol-2-y1 HC1 125-12PC 1, : Kl 2 2 H thl azol -4-y1

CE3COOH 413

2 2 2 HHthlazol4-yl base 94-95C No. R n A R2 R3

,Jpbase or salt nip. (C or MH

10

15

20

25

30
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diisopropylethylamine, in a solvent such as toluene or dichloroethane, at a
temperature between the ambient temperature and the reflux temperature
of the solvent.

Scheme 1

zjij\o’ﬁ\o’ncﬁ“

{1 "

S
R

2
{n

\'\'\:Sﬂ ‘uj\“@/ |
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A second method (scheme 2) comprises reacting, in a first stage, an amine
of general formula (lla) in which A, Rz, m and n are as defined in the
general formula (1) defined above, and PG represents a protecting group
such as a Boc (tert-butyloxycarbonyl), a Cbz (benzyloxycarbonyl), a benzyl
or a benzhydryl, with a carbonate of general formula (lll) as defined above,
under the conditions described above for the reaction of the amine of
general formula (Il) with the carbonate of general formula (l1l), followed by a
deprotecting reaction, for example in the presence of a solution of
hydrochioric acid (5N) in isopropanol or dioxane, to give the intermediate of
general formula {la) in which A, Rz, Rs, R4, m and n are as defined in the
general formula (1).

One variant way of obtaining intermediates of general formula (la) (scheme
2) comprises reacting an amine of general formula (lla) as defined above
with phenyl or 4-nitrophenyl 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 the
ambient temperature, to give the carbamate derivative of general formula
(IVa) in which A, Rz, m and n are as defined in the general formula (1)
defined above, PG is as defined above and Z represents a hydrogen atom
or a nitro group. The carbamate derivative of general formula (IVa) thus
obtained is subsequently converted into a compound of general formula
(la) by the action of an alcohol of general formula HOCHR3R; (llia) as
defined above, in the presence of a base such as triethylamine, pyridine,

R4



9. H3CGHPr 2 22 HHthiazol-2-yl base 90C (dec.) 10. 9. 2 2 2 HH

thl azol - 4-y) base 117-119C 11. Hwc, ,NN | ""-- 2 2 2 HHthlazol-4-0
,base 163-165C 12. CH, --- , 2 2 2 H Hthlazol 4-0 base 107409C
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N, N-dimethylaminopyridine or diisopropylethylamine, in a solvent such as
toluene or dichloroethane, at a temperature between the ambient
temperature and the reflux temperature of the solvent, followed by a
deprotecting reaction, for example in the presence of a solution of
5  hydrochloric acid (5N) in isopropanol or dioxane.
The compound of general formula () is then obtained by reacting the
compound of general formula (la) with a derivative of general formula (V) in
which Rq is as defined in the general formula (i) and Us represents a
halogen atom or an O-triflate group, utilizing the conditions of aromatic or
10  heteroaromatic nucleophilic substitution reactions, by means for example of
a base such as tristhylamine, diisopropylamine, 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
15  of the solvent. This conversion may alsc be performed using the Buchwald
N-arylation or N-heteroarylation conditions, for example by means of a
palladium or copper catalyst.

According to scheme 2 the compounds of general formula (1) in which R4

20 represents a group Rs which is substituted in particular by a group Rg of Cy.
¢ alkyl, Ca.7 cycloalkyl or Cs.7 cycloalkyl-C1.; alkylene type, or by a group R7
as defined in the general formula (I) defined above, may also be prepared
by a coupling reaction, catalysed by means of a transition metal, for
example palladium(0), performed on the compound of general formula (Ib)

25 in which A, R», R3, Rs, Rs, m and n are as defined in the general formula (I)
and U, represents a chiorine, bromine or iodine atom or a triflate group, U,
being in the position in which it is desired to introduce the group Re or R;
(scheme 2): -
alternatively by a Suzuki reaction, for example by means of an alkyl-,

30 cycloalkyl-, aryl- or heteroaryl-boronic acid,
or by a Stille reaction, for example using an aryl or heteroaryl trialkyltin
derivative
or by a Negishi reaction, for example using an alkyl, cycloalkyl, aryl or
heteroary! halide zincate derivative.

35 The intermediate of general formula (Ib) as defined above is obtained
beforehand by reacting an amine of general formula (la) as defined above
with a derivative of general formula (Va) in which Rs, U and U. are as
defined above, utilizing aromatic or heteroaromatic nucleophilic substitution
reactions or Buchwald N-arylation or N-heteroarylation reactions, for
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example by means of a palladium or copper catalyst.

One variant way of obtaining intermediates of general formula (Ib) (scheme
2) comprises reacting, in a first stage, an amine of general formula (lib) in
which A, Rs, Rz, m and n are as defined in the general formuia (I) defined
above, and U; is as defined above, with a carbonate of general formula (lil)
as defined above, under the conditions described above for the reaction of
the amine of general formula (ll) with the carbonate of general formula (lil),
to give the intermediate of general formula (Ib) in which A, Rs, Rz, Rz, R4, m
and n are as defined in the general formula (1), and Uz is as defined above.

Scheme 2
PG~ A 1. g 0 R
N o
R, H M v
{ila) 2 )
1. (tla)
J 2, deprotection
U;—Ry—u,
Z
PG, i O (Va) Suzukd
A uzu
'\:S( W o or Stille
R, or Negishl

{va)

{)
{Ib)
Ry
o
Ry

{lib)

The compounds of general formulae (l1), (l1a), (Itb), (1), (illa), (V) and (Va)
and also the other reactants are available commercially or are described in
the literature, or else may be prepared by methods which are described
therein or which are known to a persen skilled in the art.

In particular the carbonate of general formula (lll) may be prepared by any
method described in the literature, for example by reaction of an alcohol of
general formula HOCHR3R (llla), in which Ra and R4 are as defined in the
general formula (I} as defined above, with phenyl or 4-nitrophenyl
chloroformate, in the presence of a base such as triethylamine, N-methyl-
morpholine or diisopropylethylamine, in a solvent such as dichloromethane
or tetrahydrofuran, at a temperature between 0°C and the ambient
temperature,




hl azol-4-0 CF, COOH 442 CH,
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2
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The examples which follow illustrate the preparation of a number of
compounds of the invention. These examples are not limiting and serve
merely to illustrate the invention. The microanalyses, the IR and NMR
spectra andfor the LC-MS (liguid chromatography coupled to mass

S  spectroscopy) confirm the structures and the purities of the compounds
obtained.
m.p. (°C) represents the melting point in degrees Ceisius.
The numbers between brackets in the titles of the examples correspond to
those in the 1% column of the subsequent table.

10

IUPAC (International Union of Pure and Applied Chemistry) nomenclature
has been used for the naming of the compounds in the examples below.

Example 1 {compound 30)
15 Thiazol-4-ylmethyl 2-[5’-(4-fluorophenyl)-3,4,5,6-tetrahydro-2H-
[1,2°]bipyridinyl-4-yl]lethylcarbamate
F

=

SNTON 0
O\/\ﬂj\o/\ﬁz‘)

1.1. 2-(5’-Bromo-3,4,5,6-tetrahydro-2H-[1,2’]bipyridinyl-4-yl Jethanol
20 An autoclave is charged with 11 g (46.43 mmol) of 2,5-dibromopyridine, 6 g
(46.43 mmol) of piperidin-4-ylethanol and 6.74 g (48.76 mmol) of potassium
carbonate in 8 ml of DMSO. This charge is subsequently heated at 160°C
for 20 hours.
Following return to ambient temperature, the reaction mixture is taken up in
25 ethyl acetate and water. The aqueous phase is separated off and extracted
twice with ethyl acetate, the combined organic phases are washed with
saturated aqueous sodium chloride solution and dried over sodium
sulphate, and the filtrate is concentrated under reduced pressure.
This gives 11 g of product in the form of an oil, which is used as it is in the
30 following step.

1.2. 2-[5’«(4-Fluorophenyl)-3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-4-
yllethanol
Under an inert atmosphere, 3.6 g (12.62 mmol) of 2-(5'-bromo-3,4,5,6-



4+ N2 2 2 HHthiazol-2-yl base 124-128C 22. 21. 2 2 2 HHthiazol-4-0
base 123-125C 23. 2 LT 2 H 1188801-414 base 133-135C NO R E n AR
R3 or salt or MFH g coN 2 2 2 .
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tetrahydro-2H-[1,2']bipyridinyl-4-yl)ethanol, prepared in step 1.1, 3.53 ¢
(25.25 mmol) of 4-fluorophenylboronic acid, 5.23 g (37.87 mmol) of
potassium carbonate and 4.88 g (15.15 mmol) of tetrabutylammonium
bromide in suspension in 20 ml of water are introduced. Subsequently,
5 0.142 g (0.63 mmol) of Pd(OAc). is added. The reaction mixture is
subsequently heated at reflux for 24 hours.
Following return to ambient temperature, the salts are separated by
filtration on Celite, and then the filtrate is taken up in ethyl acetate; the
agueous phase is separated off and extracted twice with ethyl acetate, and
10 the combined organic phases are washed with saturated aqueous sodium
chloride solution and dried over sodium sulphate. Following evaporation of
the solvent, the residue obtained is purified by chromatography on silica
gel, eluting with a 50/50 mixture of ethyl acetate and cyclohexane.
This gives 1.6 g of product in the form of a white powder.
15 m.p. (°C)=118-120°C

1.3. 2-{2-[5’-(4-Fluorophenyl)-3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-4-
yllethyl}isoindole-1,3-dione
A solution of 2 g (6.66 mmol) of 2-[5'-(4-flucrophenyl)-3,4,5,6-tetrahydro-
20  2H-[1,2']bipyridinyl-4-ylJethanol, 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 approximately -2°C, is admixed dropwise under
an inert atmosphere with a solution of 1.61 g (7.99 mmol) of diisopropyl
azodicarboxylate (DIAD) in 4 mi of tetrahydrofuran, the temperature of the
25 reaction mixture being maintained at between -2°C and 0°C. Stirring is
continued at 0°C for 1 hour, and then at ambient temperature for 12 hours.
The reaction mixture is concentrated under reduced pressure and the
residue is taken up in dichloromethane and water. The aqueous phase is
separated off and then extracted twice with dichloromethane. The organic
30 phases are combined and washed in succession with aqueous hydrochloric
acid (1N), then with saturated aqueous sodium hydrogencarbonate solution
and saturated agueous sodium chloride solution. The organic phase is
dried over sodium sulphate and the filtrate is concentrated under reduced
pressure. The resulting residue is purified by chromatography on silica gel,
35 eluting with a 20/80 mixture of ethyl acetate and cyclohexane.
This gives 2.1 g of the expected product in the form of a white powder.
m.p. (°C) = 180-182°C

1.4. 2-[5’-(4-Fluorophenyl)-3,4,5,6-tetrahydro-2H-[1,2"]bipyridinyl-4-




H Hthlazol 4-y) CF1COCH 488 25. 1!.. 2 2 1 HH thlazol-4-yi CF3COCH 411 28.
[/ "z 21 1 HHthiazol-2-yl base 96-98C 27. 2 1 1 H H thlazol-4-14 base
108-108C 28. 2 2 2 HH t hl azol - 2-y1 base 131-133C 29.
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yilethylamine

A solution of 1.3 g (3.03 mmol) of 2-{2-[5'-(4-fluorophenyl)-3,4,5,6-
tetrahydro-2H-[1,2 lbipyridinyl-4-yllethyl}isoindole-1,3-dione, prepared in
5 step 1.3., in 30 ml of ethanol is admixed siowly at ambient temperature with
0.485 g (15.13 mmol) of hydrazine monchydrate. The reaction mixture is
subsequently heated at reflux for three hours.
Following return to ambient temperafure, the insoluble material is
separated off by filtration and the filtrate is concentrated under reduced
10  pressure. The residue is taken up in 20 ml of ether and is left with stirring at
ambient temperature for an hour. The insoluble material is separated off
again and the filtrate is concentrated under reduced pressure.
This gives 0.70 g of the expected product in the form of a white powder.
m.p. (°C) = 88-94°C
15 'H NMR (CDCl3)  (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. Thiazol-4-yimethyl 2-[5'-(4-fluorophenyl)-3,4,5,6-tetrahydro-2H-
20 [1,2')bipyridinyl-4-yllethylcarbamate

A solution of 0.3 g (1.07 mmol) of 2-[5'-(4-fluorophenyl)-3,4,5,6-tetrahydro-

2H-[1,2']bipyridinyl-4-yllethylamine, prepared in step 1.4., 035 ¢

(1.18 mmol) of thiazol-4-ylmethyl (4-nitrophenyl)carbonate
25 (WQ02008/013834) and 0.21 g (1.61 mmol) of N,N-diisopropylethylamine in

5 mi of 1,2-dichloroethane is heated at 70°C for 12 hours.

Following return to ambient temperature, the insoluble material is

separated off by filtration and the filtrate is concentrated under reduced

pressure. The residue is taken up in dichloromethane and water, the
30 aqueous phase is separated off and extracted three times with

dichloromethane, and the combined organic phases are washed with

saturated aquecus sodium chloride solution and dried over sodium

sulphate. Following evaporation of the solvent, the residue obtained is

purified by chromatography on silica gel, eluting with a 95/56 mixture of
35 dichioromethane and methanol.

This gives 0.3 g of pure product in the form of a white powder.

LC-MS: M+H = 441

m.p. {(°C): 130-132°C :

"H NMR (DMSO) 8 (ppm): 9.1 (s, 1H); 8.45 (s, 1H); 7.85 (d, 1H); 7.7 (m,
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130-132C 31. 31. 2 2 2 HCE, thlazol-4-yl base 120-122C 32. 31. 2 2 2 H
H 2-CH -thlazol -4-y1l base 149-151C 33 2 2 2 H H thlazol -5-yl base
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4H); 7.3 (m, 2H); 6.95 (d, 1H); 5.15 (s, 2H); 4.30 (broad d, 2H); 3.1 (m, 2H);
2.8 (m, 2H); 1.8 (m, 2H); 1.6 (m, 1H); 1.4 (m, 2H); 1.1 (m, 2H).

Example 2 {compound 28)

Thiazol-2-ylmethyl 2-[5’-(4-fluorophenyl)-3,4,5,6-tetrahydro-2H-
[1,2°]bipyridinyl-4-yl]ethylcarbamate
F

=

SNTON | 0
A
O\/\u 0/\91'/,1}

The procedure described in Example 1 (step 1.4.) is followed. Starting from
10 03 g (1.07 mmol) of 2-[5-(4-fluorophenyl)-3,4,56-tetrahydro-2H-

[1,2'Ibipyridinyl-4-yl]lethylamine, described in Example 1 (step 1.3.) and

0.35 g (1.18 mmol) of thiazol-2-yimethyl (4-nitrophenyl)carbonate

(EP486948A2), and after chromatography on silica gel, eluting with a 98/2

mixture of dichloromethane and methanol, gives 0.25 g of pure product in
15 the form of a white powder.

LC-MS: M+H = 441

m.p. (°C): 131-133°C .

'‘H NMR (DMSO) & (ppm): 8.45 (s, 1H); 7.80 (m, 3H); 7.65 (dd, 2H); 7.45

(m, 1H); 7.25 (dd, 2H); 6.9 (d, 1H); 5.30 (s, 2H); 4.30 (broad d, 2H); 3.1 (m,
20  2H); 2.8 (m, 2H); 1.75 (m, 2H); 1.6 (m, 1H); 1.4 (m, 2H); 1.1 (m, 2H).

Example 3 (compound 33)

Thiazol-5-ylmethyl 2-[5’-(4-fluorophenyl)-3,4,5,6-tetrahydro-2H-
25 [1,2’]bipyridinyl-4-yllethylcarbamate
F

o

Q\/\ io/\i}"

N
H

The procedure described in Example 1 (step 1.4.) is followed. Starting from
0.16 g (0.53 mmol) of 2-[5-(4-fluorophenyl)-3,4,5,6-tetrahydro-2H-
30 [1,2']bipyridinyl-4-yllethylamine, described in Example 1 (step 1.3.) and
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0.22 g (0.8 mmol) of thiazol-5-yimethyl (4-nitrophenyl)carbonate, and after
chromatography on silica gel, eluting with a 40/60 mixture of ethyl acetate
and cyclohexane, gives 0.180 g of pure product in the form of a white
powder.

LC-MS: M+H = 441

m.p. (°C): 100-102°C

'H NMR (DMSO) & (ppm): 9.1 (s, 1H); 8.4 (broad s, 1H); 7.9 (s, 1H); 7.8
(dd, 1H); 7.60 (dd, 2H); 7.20 {(m, 3H); 6.90 (d, 1H); 5.2 (s, 2H); 4.30 (broad
d, 2H); 3 (m, 2H); 2.75 (m, 2H); 1.8-1.1 (m, 7H).

Example 4 (compound 50)
2,2, 2-Trifluoro-1-thiazol-2-ylethyl (+/-)-2-[6°-(4-fluocrophenyl)-3,4,5,6-
tetrahydro-2H-[1, 2’]bipyridinyl-4-yl]ethylcarbamate

NIO\/\OCF

4.1. 2-[6’-(4-Fluorophenyl)-3,4,5,6-tetrahydro-2H-[1,2’]|bipyridinyl-4-
yllethanol

Under an inert atmosphere, 3.6 g (12.62 mmol) of 2-(6’-bromo-3,4,5,6-
tetrahydro-2H-[1,2’Jbipyridinyl-4-yl} ethanol (W02004/099176), 3.53 ¢
(25.25 mmol) of 4-fluorophenylboronic acid, 5.23 g (37.87 mmol) of
potassium carbonate and 4.88 g {15.15 mmol) of tetrabutylammonium
bromide in suspension in 20 ml of water are introduced. Subsequently
0.142 g (0.63 mmol) of Pd{OAc), is added. The reaction mixture is
subsequently heated at reflux for 24 hours.

Following return to ambient temperature, the salts are separated off by
filtration on Celite, and then the filtrate is taken up in ethyl acetats; the
aqueous phase is separated off and extracted twice with ethyl acetate, and
the combined organic phases are washed with saturated aqueous sodium
chloride solution and dried over sodium sulphate. Following evaporation of
the solvent, the residue obtained is purified by chromatography on silica
gel, eluting with a 99/1 mixture of dichloromethane and methanol.

This gives 3.6 g of product in the form of a white powder.

m.p. (°C) = 96-100°C

/

H H

2
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4.2, 2-{2-[6’-(4-Fluorophenyl)-3,4,5,6-tetrahydro-2H-[1,2"]bipyridiny|-4-
yllethyl}isoindole-1,3-dione
The procedure described in Example 1 (step 1.2.) is followed. Starting from
2 g (666 mmol) of 2-[6'<(4-fluorophenyl)-3,4,5,6-tetrahydro-2H-

5 [1,2']bipyridinyl-4-yllethanol, prepared in step 4.1., 2.096 g (7.99 mmol) of
triphenylphosphine, 1.077 g (7.32 mmol) of phthalimide and 1.61 g (7.99
mmol) of diisopropyl azodicarboxylate (DIAD), and after chromatography
on silica gel, eluting with a 15/85 mixture of ethyl acetate and cyclohexane,
gives 1.4 g of pure product in the form of a white powder.

10 m.p. (°C)=112-114°C

4.3. 2-[6’-(4-Flucrophenyl)-3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-4-

yllethylamine

The procedure described in Example 1 (step 1.3.) is followed. Starting from
15 1.3 g (3.03 mmol) of 2-{2-[6'-(4-flucrophenyl)-3,4,5,6-tetrahydro-2H-

[1,2’]bipyridinyl-4-yllethyl}isoindole-1,3-dione, prepared in step 4.2., and

0.485 g (15.13 mmol) of hydrazine mohohydrate gives 0.8 g of product in

the form of a colourless liquid, which is used as it is in the following step.

'H NMR (CDCls) & (ppm): 8.2 (d, 1H); 8.15 (d, 1H); 7.75 (dd, 1H); 7.35
20 (broad t, 2H); 7.2 (d, 1H); 6.75 (d, 1H); 4.75 (broad d, 2H}; 3.2-3.0 (m, 4H);

2.15 (m, 2H); 1.8-1.3 {(m, 5H).

4.4, 4-Nitrophenyl 2-[6’-(4-fluorophenyi-3,4,5,6-tetrahydro-2H-
[1,2°bipyridinyl-4-yllethylcarbamate
25 A solution of § g (16.7 mmol) of 2-[6'-(4-fluorophenyl)-3,4,5,6-tetrahydro-
2H-[1,2']bipyridinyl-4-yllethylamine, prepared in step 4.3., 4.32 g (33.40
mmol) of N,N-diisopropylethylamine and 0.10 g (0.84 mmol) of N,N-
dimethylaminopyridine in 80 ml of dichloromethane, cooled to
approximately 0°C, is admixed in small portions with 3.7 g (18.37 mmol) of
30  4-nitrophenyl chloroformate. Stirring is continued at 0°C for 1 hour and then
at ambient temperature for 2 hours. ‘
Water is added to the reaction mixture, the aqueous phase is separated off
and extracted a number of times with dichloromethane, the combined
organic phases are washed with saturated aqueous sodium chloride
35 solution and dried over sodium sulphate, and the filtrate is concentrated
under reduced pressure.
Chromatography on silica gel, eluting with a 98/2 mixture of
dichloromethane and methanol, gives 4.6 g of pure product in the form of a
white powder.



101-103C H2N10 0 2 2 2 H thlazol-4-0 195-197C / 'z U 2 2 HH
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m.p. (°C). 138-142°C

4.5. 2,2,2-Trifluoro-1-thiazol-2-ylethanol
A solution of 2 g (17.68 mmol) of thiazole-2-carboxaldehyde and 0.88 ml
5 (0.88 mmol) of a 1M solution of tetrabutylammonium fluoride in THF, in 88
ml of THF, is admixed slowly at approximately 0° (ice bath) with 2.7 g
(19.44 mmol) of trifluoromethyltrimethylsilane (TMS-CF3). Stirring is
continued at ambient temperature for 2 hours. The reaction mixture is
admixed with 25 mi of 1N aqueous hydrochloric acid and ethyl acetate. The
10 aqueous phase is separated off and extracted twice with ethyl acetate, and
the combined organic phases are washed successively with saturated
aqueous sodium bicarbonate solution and then with saturated aqueous
sodium chloride solution and are dried over sodium sulphate. Following
evaporation of the solvent, the residue obtained is purified by
15 chromatography on silica gel, eluting with a 98/2 mixture of
dichloromethane and methanol.
This gives 2.33 g of product in the form of a beige solid.
m.p. (°C): 90-92°C ‘

20 4.6. 2,2,2-Trifluoro-1-thiazol-2-ylethyl (+/-)-2-[6’-(4-flucrophenyl)-3,4,5,6-
tetrahydro-2H-[1,2']bipyridinyl-4-yi]ethylcarbamate
A solution of 0.465 g (1 mmol) of 4-nitrophenyl 2-[6'-(4-fluorophenyl)-
3,4,5,6-tetrahydro-2H-[1,2"|bipyridinyl-4-yllethylcarbamate, prepared in step
4.4., 0.19 g (1.5 mmol) of N,N-diisopropylethylamine, 0.006 g (0.05 mmol)
25 of N,N-dimethylaminopyridine and 0.20g (1.1 mmol) of 2,2,2-trifluoro-1-
thiazol-2-ylethanol, obtained in step 4.5., in 5 ml of 1,2-dichloroethane is
heated at 80°C for 12 hours.
Following return to ambient temperature, the insoluble material is
separated off by filtration and the filtrate is concentrated under reduced
30 pressure. The residue is taken up in dichloromethane and water, the
aqueous phase is separated off and extracted twice with dichloromethane,
the combined organic phases are washed successively with 1N aqueous
sodium hydroxide and then with saturated aqueous sodium chloride
solution and are dried over sodium sulphate. Following evaporation of the
36 solvent, the residue obtained is purified by chromatography on silica gel,
eluting with a 98/2 mixture of dichloromethane and methanol.
This gives 0.23 g of pure product in the form of a white powder.
LC-MS: M+H = 509
m.p. (°C): 121-123°C
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'"H NMR (DMSO) 5 (ppm): 8.1 (m, 3H); 7.95 (m, 2H); 7.6 (t, 1H); 7.3 (t, 2H);
7.20 (d, 1H); 6.80 (d, 1H); 6.60 (m, 1H); 4.40 (broad d, 2H); 3.1 (m, 2H); 2.8
(m, 2H); 1.75 (broad d, 2H); 1.55 (m, 1H); 1.4 (m, 2H); 1.1 (m, 2H).

5 Example 5 (compound 52)
2,2,2-Trifluoro-1-thiazol-4-ylethyl (+/-)-2-[6’~(4-fluorophenyl)-3,4,5,6-
tetrahydro-2H-[1,2’]bipyridinyl-4-yl]ethylcarbamate

a
N

5.1. 2,2,2-Trifluoro-1-thiazol-4-ylethanol
10 The method described in Example 4 (step 4.5.) is followed. Starting from 1
g (8.84 mmol) of thiazole-4-carboxaldehyde, 0.10 ml (0.10 mmol) of a 1M
solution of tetrabutylammonium fluoride in THF and 1.38 g (2.72 mmol) of
trifluoromethyltrimethylsilane (TMS-CF3), and after chromatography on
silica gel, eluting with a 98/2 mixture of dichloromethane and methanol,
15 gives 0.54 g of pure product in the form of a colourless oil.

5.2. 2,2,2-Trifluoro-1-thiazol-4-ylethyl (+/-)-2-[6'-(4-fluorophenyl)-3,4,5,6-
tetrahydro-2H-{1,2’Jbipyridinyl-4-yllethylcarbamate
The procedure described in Example 4 (step 4.6.) is followed. Starting from
20 0.183 g (1 mmol) of 4-nitrophenyl 2-[6'-(4-fluorophenyl)-3,4,5,6-tetrahydro-
2H-[1,2']bipyridinyl-4-yllethylcarbamate, described in Example 4 (step 4.4.),
0.19 g (1.5 mmol) of N,N-diisopropylethylamine, 0.006 g (0.05 mmol) of
N,N-dimethylaminopyridine and 0.51 g (1.1 mmol) of 2,22-trifluoro-1-
thiazol-4-ylethanol, obtained in step 5.1., and after chromatography on
25 silica gel, eluting with a 40/60 mixture of ethyl acetate and cyclohexane,
followed by recrystallization from a mixture of diethyl ether and hexane,
g'ives 0.240 g of pure product in the form of a white powder.
LC-MS: M+H = 509
m.p. (°C). 79-83°C
30 'H NMR (DMSO) 8 (ppm): 9.2 (s, 1H); 8.1 (dd, 2H); 8 (s, 1H); 7.85 (broadt
1H); 7.6 (dd, 1H); 7.35 (t, 2H); 7.15 (d, 1H); 6.80 (d, 1H); 6.45 (m, 1H); 4.40
(broad d, 2H); 3.15 (m, 2H); 2.8 (m, 2H); 1.75 (broad d, 2H); 1.55 (m, 1H),
1.4 (m, 2H); 1.1 (m, 2H).
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Example 6 {compound 55)
2,2,2-Trifluoro-1-thiazol-5-ylethyl (+I-)-2-[6’-(4-ﬂuorophehyl)—3,4,5,6—
tetrahydro-2H-[1,2’']bipyridinyl-4-yl]ethylcarbamate

"]

-
YL 8

H | )
N

5 6.1. 2,2,2-Trifluoro-1-thiazol-5-ylethanol
The method described in Example 4 (step 4.5.) is followed. Starting from 2
g (17.68 mmol) of thiazole-5-carboxaldehyde, 0.88 ml (0.88 mmol) of a 1M
solution of tetrabutylammonium fluoride in THF and 2.765 g (19.44 mmol)
of trifluoromethyltrimethylisilane (TMS-CF3), and after chromatography on
10 silica gel, eluting with a 98/2 mixture of dichloromethane and methanoal,
gives 2.23 g of pure product in the form of a colourless oil.

6.2. 2,2,2-Trifluoro-1-thiazol-5-ylethyl (+/-)-2-[6'-(4-fluorophenyl)-3,4,5,6-
tetrahydro-2H-[1,2'|bipyridinyl-4-yl]ethylcarbamate
15  The procedure described in Example 4 (step 4.6.) is followed. Starting from
0.464 g (1 mmol) of 4-nitrophenyl 2-[6'-(4-flucrophenyl)-3,4,5,6-tetrahydro-
2H-{1,2'|bipyridinyl-4-yilethylcarbamate, described in Example 4 (step 4.4.),
0.19 g (1.5 mmol) of N,N-diisopropylethylamine, 0.006 g (0.05 mmol) of
N,N-dimethylaminopyridine and 0.201 g (1.1 mmol) of 2,2,2-trifluoro-1-
20 thiazol-5-ylethanol, obtained in step 6.1., and after chromatography on
silica gel, eluting with a 98/2 mixture of dichloromethane and methanol,
gives 0.240 g of pure product in the form of a gum.
LC-MS: M+H = 509
'"H NMR (DMSO) & {ppm): 9.3 (s, 1H); 8.2 (s, 1H); 8.1 (dd, 2H); 7.85 (broad
25 t, 1H); 7.6 (dd, 1H); 7.25 (dd, 2H); 7.15 {d, 1H); 6.90 {m, 1H); 6.80 (d, 1H);
4.40 (broad d, 2H); 3.15 (m, 2H); 2.8 (m, 2H); 1.75 (broad d, 2H); 1.55 (m,
1H); 1.4 {m, 2H); 1.1 (m, 2H).

Example 7 (compound 106}
30 2,2,2-Trifluoro-1-thiazol-2-ylethyl (+/-)-2-[1-(6-chloroquinolin-2-
yl)piperidin-4-yl]lethylcarbamate
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7.1.21 ~(6-Ch|oroquinolin-2-y|)piperidin-4-yl]ethyl methanesulphonate

A solution of 4 g (13.76 mmol) of 2-[1-(6-chloroquinolin-2-yl)piperidin-4-
yllethanol (W02004/099176), 3.55 g (27.51 mmol) of diisopropylethylamine
and 0.84g (6.88 mmol) of N,N-dimethylaminopyridine in 30 ml of
dichloromethane, cooled to approximately 0°C, is admixed dropwise under
an inert atmosphere with a solution of 2.36 g (20.63 mmol) of mesyl
chloride in 3 ml of dichloromethane. Stirring is continued at 0°C for two
hours and then at ambient temperature for one hour.

Water is added to the reaction mixture, the aqueous phase is separated off
and extracted a number of times with dichloromethane, the combined
organic phases are washed with saturated aqueous sodium chloride
solution and dried over sodium sulphate, and the filtrate is concentrated
under reduced pressure.

This gives 5.1 g of product in the form of an oil, which is used as it is in the
following step.

7.2. 2-[4-(2-Azidoethyi)piperidin-1 -yl]-6-chloroquinoline

A solution of 5 g (13.55 mmol) of 2-[1-(6-chloroquinolin-2-yl)piperidin-4-
yllethyl methanesulphonate, prepared in step 7.1., and 1.76 g (27.11 mmol)
of sodium azide in 30 ml of N,N-dimethyiformamide is heated at reflux for 4
hours under an inert atmosphere.

Following return to ambient temperature, the reaction mixture is
concentrated under reduced pressure. The residue is taken up in
dichloromethane and water and the aqueous phase is separated off and
extracted twice with dichloromethane, the combined organic phases are
washed with saturated aqueous sodium chloride solution, and dried over
sodium suiphate. Evaporation of the solvent gives 3.8 g of product in the
form of an oil, which is used as it is in the following step.

7.3. 21 -(S-Chloroquinolin-2-yl)piperidin-4-yl]ethylamine
A solution of 3.5 g (11.08 mmol) of 2-[4~(2-azidoethyl)piperidin-1-yl]-6-
chloroquinoline, obtained in step 7.2, in 100 ml of THF/water (1/1 ), is

azol -a-si CF3COCH 453 SS. N cill 2 2 1 HHthlazol-4-yl CF3COOH
2 2 HH thlazol-4-y1 CF3COOH 480 BO. C so




2.2 1 HHthlazol-4-yl CF3000H 443 St 2 2 2 HH thlazol-4-yl CF3COOH 457

132. H C |I. 2 2 1 HHthlazol 4-A CF3COOH 423 133. CH so, 222H
thlazol4-yi CF3COOH 437 0 - 2 1 H
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admixed in small portions at ambient temperature with 4.36 g (16.62 mmol)

of triphenylphosphine. Stirring is continued at ambient temperature for ten

hours.

The reaction mixture is concentrated under reduced pressure. Ethyl acetate

5 is added, the aqueous phase is separated off and extracted three times

with ethyl acetate, the combined organic phases are washed with saturated

aqueous sodium chloride solution and dried over sodium suiphate, and the

filtrate is concentrated under reduced pressure. Chromatography on silica

gel, eluting with a 90/10/1 mixture of dichloromethane, methanol and 28%
10 aqueous ammonia, gives 1.77 g of pure product in the form of an oil which

crystallizes at ambient temperature.

m.p. (°C): 68-70°C

'H NMR (CDCls) & (ppm): 7.7 (d, 1H); 7.5 (m, 2H); 7.35 (m, 1H); 6.95 (d,

1H); 4.45 (broad d, 2H); 2.9 (broad td, 2H); 2.7 (t, 2H); 1.7 (m, 2H); 1.6-1.1
15 (m, 5H).

7.4 4-Nitrophenyl 2-[1-(6-chloroquinolin-2-yl)piperidin-4-yllethyl}carbamate
- The method described in Example 4 (step 4.4.) is foliowed. Starting from 5
g (17.25 mmol) of 2-1 -(6-chloroquinolin-2-yl)piperidin-4-yl]ethylamine,
20  prepared in step 7.3., 3.825 g (18.98 mmol) of 4-nitrophenyl chloroformate,
4.46 g (34.51 mmol) of N,N-diisopropylethylamine and 0.105 g (0.86 mmol)
of N,N-dimethylaminopyridine, and after trituration in a mixture of
diisopropyl ether and hexane, gives 7.8 g of pure product in the form of a
white powder.
25 m.p. (°C): 80-84°C

7.5. 2,2,2-Trifluoro-1-thiazol-2-ylethyl (+/-)-2-[1-(6-chloroquinolin-2-

yl)piperidin-4-yllethyicarbamate

The procedure described in Example 4 (step 4.6.) is followed. Starting from
30 0.455 g (1 mmol) of 4-nitrophenyl 2-{1-(6-chloroquinolin-2-yl)piperidin-4-

yllethyl}carbamate obtained in step 7.4., 0.19 g (1.5 mmoi} of N,N-

diisopropylethylamine, 0.006 g (0.05 mmol) of N,N-dimethylaminopyridine

and 0.201 g (1.1 mmol) of 2,2,2-trifluoro-1-thiazol-2-ylethanol, described in

Example 5 (step 5.5.), and after chromatography on silica gel, eluting with a
35  98/2 mixture of dichloromethane and methanol, followed by recrystallization

from a mixture of diethyl ether and hexane, gives 0.3 g of pure product in

the form of a white powder.

LC-MS: M+H = 499

m.p. (°C): 114-116°C
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'H NMR (DMSO) & (ppm): 8.1 (t, 1H); 8 (m, 2H); 7.8 (s, 1H); 7.5 (m, 3H);
7.30 (d, 1H); 6.60 {m, 1H); 4.55 (broad d, 2H}); 3.15 (m, 2H); 2.9 (m, 2H);
1.8 (broad d, 2H); 1.55 (m, 1H); 1.4 (m, 2H); 1.1 (m, 2H).

Example 8 (compound 38) :
Thiazol-2-ylmethyl 2-[5’-(4-ethoxyphenyl)-3,4,5,6-tetrahydro-2H-
[1,2’]bipyridinyi-4-yllethylcarbamate

\/O

/

NN 0

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

An autoclave is charged with 10.37 g (43.80 mmol) of 2,5-dibromopyridine,
10 g (43.80 mmol) of tert-butyl 2-piperidin-4-ylethylcarbamate and 6.05 g
(43.8 mmol) of potassium carbonate. This initial charge is subsequently
heated at 130°C for 12 hours.

Following return to ambient temperature, the reaction mixture is taken up in
chloroform and saturated aqueous sodium hydrogencarbonate solution.
The agqueous phase is separated off and extracted twice with chloroform,
the combined organic phases are washed with saturated aqueous sodium
chloride solution and dried over sodium sulphate, and the filtrate is
concentrated under reduced pressure.

Chromatography on silica gel, eluting with a 95/5 mixture of
dichloromethane and methanol, gives 6.9 g of pure product in the form of a
white powder.

m.p. (°C): 108-110°C

8.2. 2-(5'-Bromo-3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-4-yl)ethylamine

A solution of 6.9 g (17.95 mmol) of tert-butyl 2-(5'-bromo-3,4,5,6-
tetrahydro-2H-{1,2']bipyridinyl-4-y)ethylcarbamate obtained in step 8.1, in
100 ml of dichloromethane, cooled by an icefwater bath, is admixed slowly
with 20.47 g (179.54 mmol) of trifluorcacetic acid. Stirring is continued at
ambient temperature for 2 hours. The reaction mixture is poured into a
mixture of ice-water and 28% agueous ammonia. The mixture is decanted,



ml (C or MMH68. . N2 2 2 HH this:01-4-0 CF3COCH 483 69. HC O OH, 2 2
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zH,CN 221 HHthlszol-4-yl1 CF3COOH 451 72.
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the agueous phase is extracted twice with dichloromethane, and the
combined organic phases are washed with saturated aqueous sodium
chloride solution, dried over sodium sulphate and concentrated under
reduced pressure.

5 This gives 4.9 g of product in the form of an oil, which is used as it is in the
following step.

8.3. Thiazol-2-ylmethyl 2-(5-bromo-3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-
4-yl)ethylcarbamate

10  The procedure described in Example 1 (step 1.4.} is followed. Starting from
4.3 g (15.13 mmol) of 2-(5'-bromo-3,4,5,6-tetrahydro-2H-[1,2’']bipyridinyl-4-
yl)ethylamine, obtained in step 8.2., 4.66 g (16.64 mmol) of thiazol-2-
yimethyl (4-nitrophenyl)carbonate (EP486948A2), 2.93 g (22.70 mmol) of
N,N-diisopropylethylamine and 0.09 g (0.76 mmol) of N,N-dimethylamino-

15 pyridine, and after chromatography on silica gel, eluting with a 20/80
mixture of ethyl acetate and cyclohexane, gives 2.6 g of pure product in the
form of a white powder.

8.4.  Thiazol-2-ylmethyl  2-[5'-(4-ethoxyphenyl)-3,4,5,6-tetrahydro-2H-
20 [1,2']bipyridinyl-4-yllethylcarbamate

Under an inert atmosphere, 0.425 g (1 mmol) of thiazol-2-yimethyl 2-(5-

bromo-3,4,5,6-tetrahydro-2H-[1,2'|bipyridinyl-4-yl)ethylcarbamate,  obtained

in step 8.3., 0.2 g (1.2 mmol) of 4-ethoxyphenylboronic acid and 0.977 g (3

mmol) of caesium carbonate in suspension in 5ml of a 9/1 mixture of
25 tetrahydrofuran and water are introduced. Subsequently 0.082 g (0.1 mmol)

of PdCldppf.CH.Cl; is added. The mixture is subsequently heated at

approximately 75°C for 12 hours.

Following return to ambient temperature, the salts are separated off by

filtration on Celite, and then the filirate is taken up in ethyl acetate and
30 water; the aqueous phase is separated off and extracted twice with ethyl

acetate and the combined organic phases are washed with saturated

aqueous sodium chloride solution and dried over sodium sulphate.

Following evaporation of the solvent, the residue obtained is purified by

chromatography on silica gel, eluting with a 98/2 mixture of
35 dichloromethane and methanol. The solid obtained is subsequently

recrystallized from isopropanol.

This gives 0.39 g of product in the form of a white powder.

LC-MS: M+H = 467

m.p. (°C): 157-159°C
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H NMR (DMSO) & (ppm): 8.40 (s, 1H); 7.85 (d, 1H); 7.75 (m, 2H); 7.55 (d,
2H); 7.45 (t, 1H); 7 (d, 2H); 6.9 (d, 1H); 5.30 (s, 2H); 4.30 (broad d, 2H); 4.1
(q, 2H); 3.1 (m, 2H); 2.8 (t, 2H); 1.8 (d, 2H); 1.7 (m, 1H); 1.4 (m, 2H); 1.3 (t,
3H); 1.1 (m, 2H).

5
Example 9 (compound 117)
Thiazol-5-ylmethyl 2-[1-(6-fluoroquinolin-2-yl)piperidin-4-
yljethylcarbamate _
| F ~
|
BTN
S
N o
N
10
9.1. tert-Butyl 4-[2-(4-nitrophenoxycarbonylamino)ethyl]piperidine-1-
carboxylate

The procedure described in Example 1 (step 1.4.) is followed. Starting from
5 g (21.90 mmol) of tert-butyl 4-(2-aminoethyi)piperidine-1-carboxylate,

15  4.63 g (23 mmol) of 4-nitrophenyl chloroformate, 5.66 g (43.80 mmol) of
diisopropylethylamine and 0.134 g (1.09mmol) of N,N-
dimethylaminopyridine gives 8.6 g of product in the form of an oil which is
used as it is in the following step.

20 9.2. tert-Butyl 4-[2-(thiazol-5-ylmethoxycarbonylamino)ethyl]piperidine-1-
carboxylate
The procedure described in Example 4 (step 4.6.) is followed. Starting from
8.6 g (21.86 mmol) of tert-butyl 4-[2-(4-nitrophenoxycarbonylamino)ethyl]-
piperidine-1-carboxylate, obtained in step 9.1., 2.77 g (24.04 mmol) of

25 thiazol-2-yimethanol, 5.65 g (43.72 mmol) of N,N-diisopropylethylamine
and 0.134 g (1.09 mmol) of N,N-dimethylaminopyridine gives 3.6 g of
product in the form of an oil, which is used as it is in the following step.

9.3. Thiazol-5-yimethyl 2-piperidin-4-ylethylcarbamate hydrochloride

30 A soluton of 3.6 g (9.74 mmol} of tert-butyl 4-[2-(thiazol-5-
yimethoxycarbonylamino)ethylipiperidine-1-carboxylate, obtained in step
9.2., in 97 mi of diethyl ether, cooled by an ice/water bath, is admixed
slowly with 40 ml (160 mmbl) of a 4N solution of hydrochloric acid in
dioxane. Stirring is continued at ambient temperature for 12 hours.
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Evaporation under reduced pressure gives 2.4 g of product in the form of
the hydrochloride, which is used as it is in the following step.

9.4. Thiazol-5-yimethyl 2-[1-(6-fluoroquinolin-2-yl)piperidin-4-
yljethylcarbamate

A sealed tube is charged with 0.09 g (0.39 mmol) of 2-bromo-6-
fluoroquinoline, 0.1 g (0.33 mmol) of thiazol-5-ylmethyl 2-piperidin-4-
ylethylcarbamate hydrochloride, obtained in step 9.3., and 0.2 mi (1.14 mol}
of N,N-diisopropylethylamine. The system is subsequently heated at 100°C
for 12 hours.

Following return to ambient temperature, the reaction mixture is taken up in
dichloromethane and saturated agueous ammonium chloride solution. The
aqueous phase is separated off and extracted twice with dichloromethane,
the combined organic phases are washed with saturated aqueous sodium
chloride solution and dried over sodium sulphate, and the filtrate is
concentrated under reduced pressure.

Chromatography on silica gel, eluting with a 95/6 mixture of

dichloromethane and methanoi, gives 0.039 g of pure product in the form of

a white powder.

LC-MS: M+H =415

m.p. {(°C): 100-102°C

'H NMR (DMSO) & (ppm): 9.1 (s, 1H); 8 (d, 1H); 7.9 (s, 1H); 7.7 (m, 1H}),
7.60 {dd, 1H); 7.5 (m, 1H); 7.30 (m, 2H); 5.3 (s, 2H); 4.50 (broad d, 2H),
3.10 (m, 2H); 2.85 (t, 2H); 1.9 (broad d, 2H); 1.60 (m, 1H); 1.4 (m, 2H); 1.1
(m, 2H).

Table 1 below illustrates the chemical structures and the physical
properties of a humber of compounds according to the invention. In this
table: -

- in the column “base or sait”, “base” represents a compound in free
base form, “CF;COCH” represents a compound in trifluoroacetate
form and “HCI” represents a compound in hydrochloride form;

- in the column “A”, “1” corresponds to a —CHy—, “2" corresponds to a
—CHz*CHz—;

- all the compounds containing an asymmetric carbon are in racemic
mixture form.

Table 1
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7N H| H thiazol4-yl | CF.COOH | 443
s
5. N
N~ W H| H thiazold-yi | CF,COOH | 454
6. ~ HlH thiazok2-y1 HEl | 125427°C
T [ H| H thiazol4-yl | CF,COOH | 413
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.

NC | = 2|22 H H thiazol-2-yl base 114-116°C

N
42,

cl I s 21212 H H thiazol-2-yl base 101-103°C
N
43,
H,N %
| 21 2] 2 H H thlazol-4-y| base 195-197°C
(o] N’ 4
44,
F | S 22 | 2| H H thiazol-2-y! base 101-103°C
E-al
N
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No. Ry m|in|A{R| R R of salt of M+H
48. ™ |[2]2|1;H| H | thiezolayy | CFCOOH | 477
F,C N
4. 2{2i{2]|H H thiazol-4-y| CF,COCH 491
a7. [ 22|99 Hn | H thiazol-4-yj CF;COOH 443
48, N
o z2/2|2|H|H thiazol4-y] | CF.COOH 457
49. 2 (2|2 H | H thiazol-2-yl hase 9597 °C
50. “ 2 [2 [ 2 H | CF | thiazol2yl base | 121-123°C
51. | 2 2/2|H]| H thiazol4-y) base | 118-120°C
B2, N [2]212] H]CR thiazol-4-yl base 79-83°C
63. 2212 H| #H | 2CHythlazol4-yl| base | 127-129°C
5. F 2|2 2| H]| H thiazol5-yl bese 78-82°C
85. 21232 H|CR thiazol5-yl base 509
56. D/(j 2/2|1|H| H thiazol-4-y) CF.COOH 439
N -
51 ue., 2{2|2[H| H thiazol4.yy | CF:COOH | 453
58. e B 2{2|1|H}| H thiazol-4-y| CF,COOH 466
& "7 “lz2]l2f{2|H]| H thiazold-yi | CF,COOH | 480
80. 2|2 |t|H| H thiazol-4-y CF,COOH 443
81.| & l N
2({2|2|H]| H thiazol4-y1 | CF,COOH 4s7
82, o~
“a"@/(u\’l-- 2|24 H]| H thiazol4-yj | CF,GOOH 423
& cn, N
N> (2|22 H]| H thiazol-4-y| CF;COOH 437
64, LS |
N lz2l2l1|H]| H thiazol-4-y] | CF,COOH 443
86. ™ {2|2{1|n|H thiazol-d-yl | CFCOOH | 445
86. F N/ .
2|2{2|H| H thiazol4-yi | CF,COOH 459
F
e7. N
Me0. |N .
2(2{1|{H | H thiazot-d4-y} | CF;COOH 499
MeO
Ohle
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68. e ¢
oo 22 H| H thiazol4-y] | CF,COOH 483
MaO '
88,
() |22 H| H thlazol4-yi | CF,COOH 451
-
0.1 He
4 2 |2 H thiszol4-y] | CFsCOOH 465
. M R ERE: thiazoi4-yl | CF,COOH a1
72.
H:¢ N 2|2 H{ H thiazol-4-y| CF;COCH 465
73.
() |22 H| H thiazold-yl | CF,COOH 401
N
74.
2|2 H| H thiazol-4-yt | CF,COOH 505
L [ 2 H thiazold-yl | CFCOOH | 480
TN N
76| o, 2 H thiazol-4-yi | CF,COOH 484
77. |
" L R H| H thiazol-4-y1 | CF,COOH | 502
o
78.
Y@Ij 2 |2 H| H thiazold-y) | CF,COOH | 452
Nt
79.| HN
I 2|2 H| H thiazol-4-yl | CF:COOH 466
80. S 2 |2 H| #H thiazol4-yl | CF,COOH 452
B1.| HN N
2 |2 H| H thiazol4-y] | CFsCOOH 466
82| | 2 |2 H| W thiazol-4-yi | CF,COOH | 480
e L
gs.| " 2 | 2 H| H thiazold.y] | CF:.COOH | 434
84,
'kcv«ﬁl@/(.:l 2|2 H| H thiazol4-y] | CF,COOH 494
8. :
0. P Q’qj MEAR: H{ H thiazol-4-y] | CF,COOH 516
N
.
86. @/@ 2|2 thlazol-4-yt | CF;COOH 482
Y
87| ne L 2 | 2 thiazol-4~ | CF:COOH 436
B8.
|
O‘gf;:l 212 H H thiazol-4-y| CF,COOH 492
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No. min AR R Re or salt or M+H
89,
[ j 2|2|4fH| H | thazold-yl | CFCOOH | 484
80.
2 (22| H]| H thiazol-4-y| CF,COOH 508
81,
K °v° 2|2{2|H}| H thiazol-d-y) CF;COOH 487
92, _
Q’(j 212{2(H| H thlazol-4-y} CF,CO0H 493
93. \@/L(j 2|21 H H thiazol-4-y| CF,COOH 479
o4 2{2|2{4] H thiazol4-y| CF,COOH 493
95,
\/O/O 2|21/ H]| H thiazol-4-y] CF,COOH 448
96.
\O/(j 221 | H| H thiazol-4-y] CF;COOH 448
87. ,@’Q 2|2{1|H]| H thiazol-4-y{ CF,COOH 858
%. o s, 2|2|2|H| H | thiazoldyn | CRCOOH | 570
99, @Ij 2|21 H| H thiazoi-4-y| CFsCOOH 4686
100
101
UQ 2 (2|2 H H thiazol-4-y| CF,COOH 501
nel f@/{j 2|2|1|H|H thiazol-4-yi CFyCOOH 501
S N "
2| 2|2|H{H thiazol-4-yi CF,CO0H 515
2|1 2|2 H H thiazol-2-yl base 121-123°C
2 2|2 H | H | &CFpthiazol2yl base 128-129°C
2|22 H_|CFR thiazol-2yi base 114116°C
| 2 | 2| 2] H | CH,y thiazol-4-yl base 142-144°C
2 | 2|2 H|CF thlazol-4-yi base 111-113°C
222 H]| H thiazol-4-y) base 126-128°C
¢l EN 21212 H | H | 2CHythiazol4-yl| base 142-144°C
J [ 2]2]2 ] H | H | 2CFthiazoldyl base 148.150°C
N“™ [2[2{2| H| H | 2Clthlazokéyl base 130-132°C
2-(pyridin-3.yi)- .
2{2|2|H| H thiazol4.y] base 152-154°C
2-(pyridin4-yl)-
2i2{2|H| H thiazol-8.y1 base 185-157°C
222 H | H thiazol-E-yl base 432-134°C
2 22 H [crR thlazol-5-yi base 131133°C
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base m.p. (°C)
No. Ri R: | R Ry or salt or M+H
17 F ~
m H| H thiazol-5-yl bass 100-102°C
N
118 ~
,C(:[ H| H thiazol-5-y} bass | 116-117°C
F N
119 B Hi{H thiazol-4-y| CF:COOH 459
LIS
O H| H thiazol-4-yi CF;COOH 473
121 s H| H thiazol-d4-yj | CF;COOH 459
122 N
OG H{ H thiazol-4-y§ CF,COCH 473
123 S H| H thiazol4-yy | CFCOOH | 460
124 - N/ Y
N H| H thiazol-4-yi CF,COOH 474
125 N H| H thiazol4-y} | GF,COOH 480
126 N
P H| H thiazol-4-y| CF,CO0H 474
N
127 = H| H thiazol-4-yl CF,COOH 460
128 P
(T H| H thiazold-yl | CF,COOH 474
N
129 NS g H| H thlazol-4-yl CF,COOH 460
130 LA
N K| H thiazol-4-y1 | CF,COOH 474
131 T zcour:f-;ruzol- base T30-232°C
13z F 2-CONHCH,- .
- H| H thiazoldy! base 184-186°C
133 | P H| n monr;gt:ﬂazol- base 199-201°C
134 4-CONHCH,- 177-178°C
H H thiazol-2-yl base

LC-MS methods (M+H):
Acetonitrile + 0.5% trifluoroacetic acid/H.O + 0.05% trifluoroacetic acid
Columns: Waters Xbridge C18 4 or YMC Jsphere 33*2

5 Flowrate: 1 ml/min

The compounds of the invention were subjected to pharmacological tests
allowing determination of their inhibitory effect on the enzyme FAAH (Fatty
Acid Amide Hydrolase).
10
The inhibitory activity was demonstrated in a radioenzymatic assay based
on measuring the product of hydrolysis of anandamide [1-°H ethanolamine]
by FAAH (Life Sciences (1995), 56, 1999-2005 and Journal of Biochemical
and Biophysical Methods (2004), 60(2), 171-177). Accordingly, mouse
15  brains {minus the cerebellum) are removed and stored at -80°C. Membrane
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homogenates are prepared at the time of use by homogenizing the tissues
using a Precellys® apparatus in the reaction buffer (10 mM Tris-HCl| pH=8,
150 mM NaCl and 1 mM ethylenediaminetetraacetic acid (EDTA)). The
enzymatic reaction is conducted in 96-well Multiscreen filter plates, in a
5 final volume of 70 pl. Reaction buffer supplemented with bovine serum
albumin without fatty acids (BSA, 1 mg/ml} is used for the enzymatic
reaction, the dilution of the compounds and of anandamide [1 -*H
ethanolamine]. Added in succession to the wells are the reaction buffer
containing the BSA (43 pl/well), the diluted test compounds at different
10 concentrations (7 plfwell containing 1% DMSQ) and the membrane
preparation {10 pl/well or 200 ug of tissue per assay). After the compounds
have been pre-incubated with the enzyme at 25°C for 20 minutes, the
reaction is initiated by the addition of anandamide [1-*H ethanolamine]
(specific activity of 15-20 Ci/mmol) diluted with cold anandamide (10
15 pliwell, final concentration of 10 uM, 0.01 nCi per assay). After 20 minutes
of incubation at 25°C, the enzymatic reaction is halted by addition of a 5M
active carbon solution prepared in a 1.5M NaCl and 0.5M HCI buffer (50
pliwell). The mixture is stirred for 10 minutes and then the agqueous phase
containing the ethanolamine [1-°H] is recovered by filtration under vacuum
20 and counted by liquid scintillation.
Under these conditions the most active compounds of the invention exhibit
ICso values (concentration inhibiting by 50% the control enzymatic activity
of FAAH) of between 0.001 and 1 uM; for example compounds 28 and 30
have ICsy values of 0.003 and 0.007 uM respectively.
25
It is therefore apparent that the compounds according to the invention have
an inhibitory activity on the FAAH enzyme.

The in vivo activity of the compounds of the invention was evaluated in an
30 analgesia test.
Accordingly, intraperitoneal (i.p.) administration of PBQ
(phenylbenzoquinone, 2 mg/kg in a 0.9% sodium chloride solution
containing 5% of ethanol) to male OF1 mice weighing 25 to 30 g causes
abdominal stretches, on average 30 twists or contractions during the period
35 from 5 to 15 minutes after injection. The test compounds are administered
orally (p.0.) or intraperitoneally (i.p.) in suspension in Tween 80 at 0.5%, 60
minutes or 120 minutes before the administration of PBQ. Under these
conditions the most potent compounds of the invention reduce by 35% to
80% the number of stretches induced by PBQ, within a dose range of
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between 1 and 30 mg/kg.

For example, compounds 28 and 30 of the table reduce by 33% and 80%,
respectively, the number of stretches induced by PBQ, at a dose of 30
mg/kg p.o. at 120 minutes.

The enzyme FAAH (Chemistry and Physics of Lipids, (2000), 108, 107-
121) catalyses the hydrolysis of endogenous derivatives of amides and of
esters of various fatty acids such as N-arachidonoylethanolamine
(anandamide), N-palmitoylethanolamine, N-oleoylethanolamine, oleamide
10 or 2-arachidonoylglycerol. These derivatives exert various pharmacological
activities by interacting, inter alia, with cannabinoid and vanilloid receptors.
The compounds of the invention block this degradation pathway and
increase the tissue level of these endogenous substances. They can be
used in this respect in the prevention and treatment of pathologies
15 involving endogenous cannabinoids and/or any other substrates
metabolized by the FAAH enzyme. Mention may be made, for example, of
the following diseases and conditions:
pain, especially acute or chronic pain of neurogenic type: migraine,
neuropathic pain, including forms associated with the herpes virus and with
20 diabetes and with chemotherapy, acute or chronic pain associated with
inflammatory diseases: arthritis, rheumatoid arthritis, osteoarthritis,
spondylitis, gout, vasculitis, Crohn’s disease, irritable bowel syndrome,
acute or chronic peripheral pain, dizziness, vomiting, nausea, especially
subsequent to chemotherapy, eating disorders, especially anorexia and
25 cachexia of various kinds, neurological and psychiatric pathologies:
shaking, dyskinesia, dystonia, spasticity, obsessive-compulsive behaviours,
Tourette’s syndrome, all forms of depression and anxiety of any kind and
cause, mood disorders, psychoses, acute and chronic neurodegenerative
diseases: Parkinson’s disease, Alzheimer's disease, senile dementia,
30 Huntington’s chorea, lesions associated with cerebral ischaemia and with
cranial and medullary trauma, epilepsy, sleep disorders, including sleep
apnoea, cardiovascular diseases, especially hypertension, cardiac
arrhythmias, arteriosclerosis, heart attack, cardiac ischaemia, renal
ischaemia, cancers: benign skin tumours, papillomas and brain tumours,
35 prostate tumours, brain tumours (glioblastomas, medulioepitheliomas,
medulloblastomas, neuroblastomas, tumours of embryonic origin,
astrocytomas, astroblastomas, ependyomas, oligodendrogliomas, plexus
tumour, neuroepitheliomas, epiphysial tumour, ependymoblastomas,
malignant  meningiomas, sarcomatoses, malignant melanomas,
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schwannomas), disorders of the immune system, especially autoimmune
diseases: psoriasis, lupus erythematosis, diseases of the connective tissue
or collagen diseases, Sjégren’s syndrome, ankylosing spondylarthritis,
undifferentiated spondylarthritis, Behcet's disease, haemolytic autoimmune
5 anaemias, multiple sclerosis, amyotrophic lateral sclerosis, amyloses,
transplant rejection, diseases affecting the plasmocytic line, allergic
diseases: immediate or delayed-onset hypersensitivity, allergic rhinitis or
conjunctivitis, contact dermatitis, infectious parasitic, viral or bacterial
diseases: AIDS, meningitis, inflammatory diseases, especially diseases of
10 the joints: arthritis, rheumatoid arthritis, osteoarthritis, spondylitis, gout,
vasculitis, Crohn's disease, irritable bowel syndrome, osteoporosis, ocular
conditions: ocular hypertension, glaucoma, pulmonary conditions: diseases
of the respiratory tract, bronchospasms, coughing, asthma, chronic
bronchitis, chronic obstruction of the respiratory tract, emphysema,
15  gastrointestinal diseases: irritable bowel syndrome, intestinal inflammatory
disorders, ulcers, diarrhoea, urinary incontinence and bladder inflammation.

The use of the compounds according to the invention, in the form of the
base, an addition salt with an acid, a hydrate or pharmaceutically

20  acceptable solvate, for preparing a medicinal product intended for treating
the abovementioned pathologies forms an integral part of the invention.

The invention also provides medicinal products which comprise a
compound of formula (1), or an addition salt with an acid, or else a hydrate

25 or a pharmaceutically acceptable solvate of the compound of formula (1).
These medicinal products are employed in therapy, especially in the
treatment of the abovementioned pathologies.

According to another of its aspects the present invention provides
30 pharmaceutical compositions comprising as active principle at least one
compound according to the invention. These pharmaceutical compositions
include an effective dose of a compound according to the invention, or an
addition salt with an acid, or a hydrate, or a pharmaceutically acceptable
solvate of said compound, and, optionally, one or more pharmaceutically
35 acceptable excipients. |
The said excipients are selected, according to the pharmaceutical form and
the desired mode of administration, from the customary excipients which
are known to a person skilled in the art.
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In the pharmaceutical compositions of the present invention for oral,
sublingual, subcutaneous, intramuscular, intravenous, topical, local,
intrathecal, intranasal, transdermal, pulmonary, ocular or rectal
administration, the active principle of formula (I} above, or its addition salt
with an acid, solvate or hydrate, where appropriate, may be administered in
a unit-dose administration form, in a mixture with conventional
pharmaceutical excipients, to animals and to humans for the prophylaxis or
treatment of the above disorders or diseases.

The unit-dose administration forms which are appropriate include oral
forms such as tablets, soft or hard gelatin capsules, powders, granules,
chewing gums and oral solutions or suspensions, forms for sublingual,
buccal, intratracheal, intraccular and intranasai administration, and for
administration by inhalation, forms for subcutaneous, intramuscular or
intravenous administration, and forms for rectal or vaginal administration.
For topical application the compounds according to the invention may be
used in creams, ointments or lotions.

By way of example, a unit-dose administration form of a compound
according to the invention in tablet form may comprise the following
components: '
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Compound according to the invention

Mannit_ol

Sodium croscaramellose

Corn starch

Hydroxypropyl-methylcellulose

Magnesium stearate
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50.0 mg
223.75 mg
6.0 mg
15.0 mg
2.25mg
3.0 mg

The said unit-dose forms contain a dose permitting daily administration of
0.01 to 20 mg of active principle per kg of body weight, depending on the

There may be particular cases in which higher or lower doses are

belong to the invention. In accordance with

customary practice, the dosage appropriate for each patient is determined
by the doctor according to the mode of administration, the weight and the

aspects the invention likewise provides a

method of treating the pathologies indicated above, which comprises
administering an effective dose of a compound according to the invention,

5 pharmaceutical form.
appropriate; such doses also
10 response of the said patient.
According to another of its
15

one of its addition salts with a pharmaceutically acceptable acid, a solvate

or a hydrate of the said compound.
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)t " PBQ. Under these.conditions the
most pot ent conﬁ@dﬁﬂ’:‘,”s@ﬂtﬁﬁ@@ﬁ‘ﬁ/.?ﬁleicéﬁﬁjof@ﬂhééuwyg?% . thienyl, oxazolyl
isoxazolyl, thiazolyl, isothiazolyl, imidazolyl, pyrazolyl, oxadiazole,
thiadiazole, phenyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazine,

25 naphthalenyl, quinolinyl, isoquinolinyl, phthalazinyl, quinazolinyl,
quinoxalinyl, cinnolinyl, naphthyridinyl, imidazopyrimidinyl,
thienopyrimidinyl, benzofuranyi, benzothienyl, benzimidazolyl,

benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl, indolyl,
_isoindolyl, indazolyl, pyrrolopyridinyl, furopyridinyl, thienopyridinyl,

30 imidazopyridinyl, pyrazolopyridinyl, oxazolopyridinyl, isoxazolopyridinyi,
thiazolopyridinyl, phenyloxy, benzyloxy or pyrimidinoxy, the group or
groups Ry being able to be substituted by one or more groups Rs which
are identical or different from one another;
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1 and 30 ng/ kg. For exanple, conpounds 28 and 30 of the table reduce by 33%
and 80% respectively, the nunber of stretches induced by PBQ at a dose of
30 ng/ kg p. 0. b A/ mEeEs. S The enzynpg FAAH ( Chemiggdt @yg)glfﬁyﬂfp;s of

Li pids, (2000), 108, 107- 121) catal yses the hydrolysis off endogenous
derivati ves of, am des and of ﬁsters of _various fatty acgﬁgwsuch as

N- ar achi donoy st FERIEPEMSnE hyAmgem ol efluoniae, Alaim ofi €1 AP or a
N- ol eoyl et hanttifudromettoll gesapgle 10 or 2-arachi donoyl gl ycerol . These

ol o, it h cantaisprarert e ROBERR BhEh Bopfid syt i BrRCht lgre ™ '

i nventi on bl oskbstifuentscgplactadifrom gabhalagen atomi act easkkyt, (e« haloakyl, el of

th d t i i i

15 Mot cyccaubplefs SymcB AN LD a8 IR,
cannabi noi ds SRECERany NFeksReub &%mtﬂﬁﬁ@zfégalﬁy t&QREAAI-c@aByne.
Mention may bEDMRER,,’ 80,RY G0 MR, LIB-(C0L-afiele) DS eitrdfyl, apHefpBsty ! | ons:

ai n, especiall cute or,.chronic. n pf neurogen type: , raine,’,
ORI ol ¥ . ST o ST R A e RS e A T
20 di abet es abding pbssiblenfar lthe gihenyh cphienydoxys pyeidingyt, pyrazinyk qsyritdazihyli t h

i nflammatgry ¢l es.qar bl S, Oi 111, .0S arthritijs,
spondyl 1 115 S5 BdCipYHdhg, drlhe ohes e S8kt d 08 BBRE ST hdfeS e,
acute or chr ofubstjuentsiasledtedfom adialogencatom andiatdyano, nitngs €, alkyleChal | y
subsequent to n&ﬁ?t } } d , &%al Y a8, 25
cachexi a of vgr%i ous’ Eﬁ“ﬁg‘g?a'ﬁgﬁ%f%ﬁﬂﬁ"a?&%;')"sycﬂ| at'r idé'epat ngd(%@e!s&g
shaki ng, dysk7 féePaIYajsraclRalibssialiigne graissi ve- conpul si ve behavi ours,
burette's synRgairfl Rglrepfetiont infepétenty iof bnenandthst et Nydtbgenatéinngr and
cause, no d oré@&rlsr%rsychoses, acute and chroni ¢ neurodegenerative
di seases: 1 §"%Rease, Al zheimer's di sease, senile denentia, 30
Hunt i ngt on' s ohfores withdbie@iesmasrsatoimat eshrinigt thengr ebral i schaenia and with
crani al and npdyld | ' dncl udi ng. sl eep
apnoea, cardi ovagc%s\éréfgiqgé% eag",?"‘éggﬁe\éﬁﬁsf@ﬁﬁ?/%ée@?’{eegg@rﬁ"t’@%r maaég%'ﬁé’
arrhyt hni as, @rarphelisgs thipeeirgholinea azepine ackazepinel papipesaine ning, this riag
i schaem a, ca ' ' ' s, i | brain tumours, 35

Bém@%ptbﬁa;f SuBitfitelBiPA G0 IRA or i Lﬁ?fﬂgp,

I

prostate nmours, brain g@m(gl i,0bl ast omas epi t hel i onas,

medul | obl<st olfed® F8§R o ; o 2 RGNS rhg: dRbinPosase &f i NiReO2Re, an

ast rocyt onas, oraddlidirons! Ominpﬁﬁ@ﬁ_(ﬂmlﬁﬂﬁéinoﬁéirﬂ@@ﬁﬂﬁf@@ééél)BﬁNRssb%Ré,S a

t unour, neuro el. , wEDI si pendynnobl ast onas, , mal i gnant
meni ngi onas, §@#%ﬁnhb§£2§ th?glqga aﬂf1 N’%‘f’%gﬂ&ﬁg' ?c%@ﬁﬁ%ﬁ'&%)a%ﬁid&r%ers of
t he i mune sytitiadiazioapedicdideg ringt oi mune di seases: psoriasis, |upus

eryt hemat 0si S;n #i| j S . 6ol | agen di seases,

S Qgren' s syn‘Er@ﬁ?@ﬁ’E;tf'%E%‘%"ggﬁ%@9&’8&&%“: ‘ﬁ@sn%{rﬁ" I'fferenti ated

spondyl ardhr i thesfollpwinggompeungsdeeing iexeldegt i ¢ aut oi mune 5 anaeni as,

nul tiple scl eroaéthyl anyotrophi c | at eral33el-@-8fbfop l)mﬁ%th%ﬂﬁé’nﬁmfﬁnt

rejection, diseasgs affecting.the.plasmcytic line, allergic di seases:
i medi ate or @&3@@&%@@’89“@3@&?@?@‘5@rﬁigp,e"épﬂéﬁ gic rhinitis or

conj uncti vi tis,2-(3s{i244ichtbrophényl)-4-méethiyithiazoMs- parasitic, viral or
bacterial dis : Ml TR J af Lammat ory .di seases, especially

di seases of 1@%ﬁ@ox@#?gp@m'ﬁ%pﬁej{d"ﬁ'ﬁé\d%{%ﬂ? %fi’(?'hri tis, osteoarthritis,
spondy! i t3Gs, gcmethybascul itis, O ohn'3(3ERedsehloiophenybidemipthwithiazakdr one,
St eopor 0! 5. yIRfEl Sy ERBOhylaRTRo) AT 1L BeRE6RR On, o aucom, pul monary

condi ti ons: d¥ eas f the res ory tract nchospasnns, coughi ng,
ast hma, chroni ?—@r@iﬂﬁ@’%?%w%hﬂﬁn%ml@é@l'r%n of the respiratory tract,
enphysena, 15yljrgethoxpearbenylanmho)gigeines-yljbehizbddd.bowel syndrone,
intestinal inflanmatory di sorders, ulcers, diarrhoea, urinary incontinence
and bl adder inflammtion. The use of the conpounds according to the

i nventi oB5 i n2.t Gempoundaff foimaulaadeaceordimddiot Claimsh| ¢hasatteriaed deitbat R,
hydrate or phanpResid | eptabl e sol vate, for preparing a

medi ci nal pro ll,:l)Ct I nt gﬂﬁghﬁygi'%?a?’r?@ati ng the abovenenti oned pat hol ogi es
forms an i nt dgrthe form of e base oraradditan saltevitharacidon al so provi des

medi ci nal products which conprise a conpound of formula (1), or an addition
salt with an ,acid, or el a ate 25 or pharmaceutical ly acceptabl e
sol vate of t é?ff‘?ﬁ%ﬂ@ OZ?OFFHH#E{)é‘CPPW'”Q'It%E'éa'ﬁ’eaioéi?m&haEﬁ%Mﬁ%"h t

enpl oyed in therapy, especially in the treatnent of the abovenenti oned

pat hol ogi es. According to another of its aspects the present invention
provi des 30 pharnaceutical conpositions conprising as active principle at

| east one conpound according to the invention. These pharnaceuti cal

Y e o Y o o M




According to another of its aspects the invention |ikew se provides a

net hod of treating the pathol ogies indicated above, which conprises

adm nistering an effective dose of a conpound according to the invention,

15 one of its svmthaphar eutically gssg a
solvate or a r\@@dﬁ({ éﬁe sai d corrpouncqli%C Clainms 1. Corrpounggé t‘ﬁj?
formula (1) R3 R4 R2 A Na./ H , N ( 5in which R2 rePresents a hydrogen
or fluorine aNﬁPr%SW%?BWﬁegeWé’ﬁ@ a@qu%?%§Wl'"te@f 6 al kyl or Cl-6

al koxy group o the forRusl theba8e o areadditiemealt withiai agdr 1, 2 or 3 and m
represents an integer 1 or 2; 10 A represents a covalent bond or a Cl1-8

al kyl ene ' group; Rl represents a group R5 which is optionally substituted
by one or nord. g)wnm.magohfodmma RracdeBdingpto esgrofClaings ddp 3 ehatacterizacdom a
phenyl, pygidi \ ., I Y Az

napht haI en{’ll w%ijmﬁtozﬁlr; ngéc/)qu(l: dl@'%*&?golﬁfﬁéﬁg?ﬁ# 6f(r:]ft?i%n%zo i nyl,

qui noxal i nyl , aciditionl $ai ltbﬁﬂrﬂiff!mt hyr i d| nyl; Rg represents a hal ogen atom a
cyano, CHZCN nitro, hydroxyl, Cl-6 al kyl, Cl-6 al koxy, Cl-6 thioal kyI

Cl1- 6 hal oal kyI Cl-6 hal o kox Cl 6 hal oth| oal kyl , -7 cycl oal k

cycl oal kyl - C&I"RRFP%" pripyla Jeqasdingyto %Mﬁﬁmﬁciﬁ%‘b%ﬁ ra&k&’ﬂ %’r
gr oup NR8R9 INR&%H%Q répreE8 rodiﬂR%Qﬁlﬁ%h iSISPEOAKIRS BAbstTIed, by-onieSor
CONR8BR9, Cl. 3-al kyl ene)-0-; R7 represents a group

sel ect ed ?8 r'?;\”ﬂﬂ’&H?ﬁsﬁﬂd/%rl thi enyl, oxazolyl, isoxazolyl,

t hi azol yl, i scRJrepm;ﬂeplts alpyrldmwbblydquinpgrmylmdaw,, oxadi azol e, thiadiazole,
phenyl, pyri digy, I r |

25napht hal enylw er éﬁ@ ?ﬂdwoé}en %t})ﬁlrrﬁ 3 P%mdt th%m Ayl q%ul( !agg? aﬂ@oxy, Cr
qui noxal i nyl , e.rmi@alkww mﬁW'ﬁ?'kV'th;dls-n anceallsylyeinalkyiene-O- group, or a

t hi enopyri mi dlg?dup heRgRY, umﬂo#@fnn%tx@mgl Nﬁmmgda@ojmaRgb%@QR@z@ yl,
ben2|soxa%glyl thlazo yl en2|soth|azolyl I ndol yl, isoindolyl,

i ndazol yl | yﬁ%ﬂ rdi nyl, furopyridinyl, thienopyridi nyI 30

i m dazopyrl di iRl repmgeml@bcgrw;béemded fmmzalthﬁawli isorgzolyl, pgvamlyl Ooplyenydj nyl |

oroups. R be RTEYE 5@*5@%‘(]1@1%@8“3@& ol 7 Beuinoly RiBeflo
i dentical or ¢obsiblefier thegrous angtoups; R be mubstituted ebmpaeogemn@ﬁe
fluorine at O”bcﬁJ&lR§mﬁiléW£réglﬂeH %élfor%nﬁérgﬁtﬂ%% Bydtner,oup; R4 represents

a thiazol e whi one_or nﬁ substituents
sel ected £8omRs #nd e"ﬁ’%@%ﬁﬂt n&d@ergle(gqtlyﬁf 07@15‘80%@& y&ogeg:.,aterrgor a
cycl oal kyl, 0@17 ﬁ tkfyl oﬁraﬁnahiﬂyltﬁeeatoa o7 Aphealbeayg twena r
NR8COR9, NR800 NR8S02

SCRNRERS, mm BHEPIANS, BIRRIING BREDPERPTNG LI dsﬁﬁef rmd%yl
pyrazi nyl , pylthaeibaselpl' antadditiomgait wrth[ay:ramul di nyl group, it being possible
for the phenyl phenyl oxy, pyridinyl, pyrazinyl, pyridazinyl, 10 triazinyl
and pyrim di nyI groups to be substltut ed by one or nore substltuents

sel ected 2% orrﬁanmfgmd eft formulad | bacsosding taiany®f Gaings &Ittkﬁl. chagacterigadoxy ,
01.8 thioal kyln @atSHg gﬁﬂ gs¥hts QL ﬁ‘yci}ageﬁl ko, $1cPsha %I hjreﬁ k}dr #3_ 7

hependent | v\ affuqs%@emtgfewpanmym%ahoittﬁ%%aseaoqema RSP o7

form with thacktomor atons bearing them in the case of NRBR9, a ring
sel ected from azetidine, pyrrolidine, piperidine, norpholine,

t hi onor phol i ne, azepi ne, oxazepine or piperazine ring, this ring being
opt i onal | §0 sulds Compa.chchyf farrellag | padodrdiog tb amyydf Claimp] @6, chatacterizeske of
NRBCOR9, a lagiggiring; in the case of NR8002R9, an oxazolidi none,

oxazi none or oxazepinone ring; in the case of NR8SO2R9, a sultamring; in

the case of NRBIEEKESRWs a thigzaleowhishnis aptisnally swbstitiigdi by iongner Mo de
ring: in the sapgKAbnidCoINaBE Rimanhakideh £BmPahd #'C1H oYL Hhalaikle

foll
ol I owi ng CO”%?(H %?/l an&@OﬁfﬁC group, Rs and Rg represent independently of one
35 anocther a hydrogen atom or a C4.5 alkyl group;
in the form of the base or an addition salt with an acid.

8. Process for preparing a compound of formula (I} according to any of
Claims 1 to 7, comprising the step of



- methyl 2-(3-{[2-(4-chloro phenyl)-4-nmethylth iazol-5- yllnmethoxycarbo
nyl ann inol pi perid in-1-yl)benzoate; -

2-(3-([2-(4-chl orophenyl)-4-met hyl t hi azol - 5-

yl ] met hoxycar j igoeridin-1-yl)b oi ¢ aci d;

met hyl 3- (1 34] ngﬁc(ﬁpé%%ed;yl) -4-met hyl t %’l%gzol - 5- %TIFR‘?DOQIOSMW
ygnmet hoxycar bonyl am no} pi peri di n-1-y1) benzoate; -

3- (34][ 2- ( 4- chFeAGGe aning ﬁ%g?mrﬁh%&&'élﬁa gl

yl ] met hoxycar bonyl am no} pi peri di p 1- Oié acid. 35 2. Compound of

fornmula (1) according to Caim1, Ich e%w that R2 represents a
hydr ogen atom in the formof the bas n a 2on salt wwth an acid. n
. n . Lo
represents an integer 1 or 2 and mrep esenﬂ‘i an integer 2; in the form of

the base or an addition salt with an acid. 4. Conpound of formula (1)

according to any of Clains 1 to 3, ch [)acterized 5in that A represents a
Cl.8 al kyl ene group; in the formof the base or an addition salt with an
aci d. 5. Chimwictd Af Ri OR3UIN® drid naarp i dgfinasd anthefgddcalnfortule (4)
characterized_in thatt Rgl represents a group RS which is optionally
substituted b?c‘&?{g'r@r O19'3Br e groups R6 and/or R7; R5 represents a
pyridinyl ®r withreotanbphate clgendrél foepubs@ily s a hal ogen atom a cyano,
-CH2CN, Cl1.6 al kyl, Cl-6 al koyy, 6 haloal kyl, C3.7 cycloal kyl or C3-7
cycl oal kyl -G _3 al kyl ene- 0- O, "8 a gepup R9, NRBCOR9, NRBCO2R9,
NR8SO02R9, CONR8BR9, SO02R8 or 15 S{?NRgR9; regresents a group sel ected
froma thienyl, isoxazolyl, pyrag : bﬁyb éi di nyl, pyrimdinyl,
napht hal enyl , qui nolinyl or isoquinoli r§| i'¥ beifg possible for the group
or groups R7 to be substituted by one orgpre groups R6 which are identical
or different fromone another; 20 R8 an g represent independently of one

anot her a hydj ﬁﬁh%?@bﬁgeqsg%pgg% _rO'atBHPHPF. g%u %a!huatmd Ry HreO"

atons bearing thema ring se m pyrroli |r?1 _piperidine an
mor phol i ne ri agsefingd imther genaral formula,dlacenrding tadepimdn salt with an acid.

Zﬁ 6. tCOFYPOUSEH_ ﬂiet fmdtéé’%’qso% of )a %@t@! o Q‘ﬂsgﬂleﬁﬂ)étoé t@r@eﬁ@tgzé Cblélémleen the
characterjzed in. repres S ydrogen atom, a al kyl group or a
trifluor o@t h?Wbéﬁ'ggﬁmpﬁFﬁtP%‘ea?gﬂTﬁ Eﬁ%uﬁﬁﬁn‘(ﬁ’%&”!ﬁ ogbn"ea%ﬁY?’?ton salt with an
acid. 30 7. Conpound of fornula (1) according to any of Clains 1 to 6,
characterizedqi thi az i i | I
substituted bg' g,rﬁ%a%trs %réﬁgéﬁﬁgﬁ ﬁgﬁ'[psodg@l g*cf"é%%?l% %C(%E{Hgggﬁ éhﬂrﬁ’fand a
Gl- 6 al kyl , laimsl bt kysomprjsing the stepref CONRSRI group; R8 and Rg represent
i ndependent | yrelfctiR§ n3Pm RS ne@al%ﬂhﬁ%e@)atom or a Cl.6 alkyl group; in
the formof the baSe or an addition sa ith an acid. reacting an am ne
of general formula (Il) (II) in ﬁai-c \RLAR2, mand n are as defined in
the general fornmula (1) according to i 1,\54 ith a carbonate of general
formula (111) 00 R4 __ft, It! (ill) ivmwhtgh Z represents a hydrogen atom
or anitro group and R3 and R4 are as defined in the general formula (1)
according to Caiml, in the preggnce of a base, in a solvent at a

t enper at Ufee bet ween the 10 anbi ent teﬁrgerature and the reflux tenperature
of the solvent. % Process_for preparing a conpound of fornula (Izja

accordi ng to Bnyhigh & RnsRa fbapd goaer asidafinedeins the) general dermutp 40 ani ne
of general foasadrding!tb)ClainfN115 in which A, Rl, R2, mand n are as defined

in the general.formula (}).accordj tQq Claim1, with phenyl or
4- ni trophenylWgnlph?m’@?rr%%’gf‘)p%e”yf ﬁr‘]ﬂo'iog‘ér%&@sence of a base, in a sol vent
at a tenper atiorthelpreaerce 6Cadvase? (n Bhsoleeriti atrd térappatdeeatwebn QG anthe

car bamat ery | formula (1V) WO
2010/010%51@%@@88@9’8@ e’_acqordi ng to Caiml, and Z represents a
hydr ogen at ontoddive the cabagiateslerivative obgenrenal fgmulee(I¥3r banat e deri vati ve of

general formula (1V) thus obtained into conp d general formula (1),
by the action of an al cohol ROf general f oy mul R3R4 (lila), in which R3
and R4 are as defined in 1‘*@(&“ o

N

R2 .
(V)

in which A, Ry, Rz, m and n are as defined in the general formula (I}



5 general fornmula (I) according to Caim1l, in the presence of a base, in a
solvent at a tenperature between the anbient tenperature and the refl ux
tenperature of the sol vent. 10. Conpound of formula (1) according to any

of Cainms 1 teyd 2010/ rm 10 of the kgse or an addhdtd ! a
pharmaceutically acce?)%élgé acid, for usgﬁt her eof as giﬁmgmﬁ%%ct.
11. Pharnmaceutical ..co I.tion copprising at | east one conmpound of formula
(1) accor di ng 3F5o"SiRe [ﬂ:’&%@iﬁ@ng gepreseqts s Bydrggansitomier aakre groupn 15
addi ti on ﬁaltthen rcomvpingnitee Warbammble asRatiod! f ?qghéval%ﬁpufbot(i nﬂ%dsyd ?ne
or nore phar | exci pients. ..Use 0o corrpound o
fornula (1) gggﬁmf%mt%)é%ﬁﬁﬁ@lﬁﬁ%ggmerfpto(gmﬂaph %’é‘efﬁﬁtﬁnd?afqmﬁcﬁﬁ% or
an addition s8f Qem"ﬁ% formyarl@EERRalllg), ire edyicha B earidDRa cire asf defirgdepar i ng
a nedi ci nag pgefbl fdrﬁ{lﬂélﬂz &giﬁﬁv?%tiﬂ.lnp or treating a pathol ogy

|

. . Bk _
I nvol vi ng endgg nous cannabi noi ds Jand/ or ary ot her substances netabolized
by the enzyne' presance of @ basq, i salvgnbrati atamperatuye hetwednnthet o any

of Clains 1 tambiertie®etatard andted réfits tBATRr MuréBf ﬂ-%f’édhif .salt with a
pharmaceutically acceptable acid, for preparing a medicinal product
I ntended for preventing or treating acute or chronic pain, dizziness,

voni ting, nau$@aComgpound ofifeomular(t) acverdingatgi s %fa@[éimgwcia Atihithe forml

pat hol ogi{gs. &GCi ot e | ve di.seases | ] epsy, . sl eep
di sor der s car al ’g{%%ﬁﬂ?”?&?&%@ﬂ@ﬁﬁ%eﬁﬁ%ﬂr%f%m'gﬂﬁsé?ceﬁbieﬁméi @b der s
of the i nmuneUs8/¥eepof ag a megdicinal progvet, i nfectious parasitic, viral or
bacterial diseases, inflammtory di seases, osteoporosis, ocular conditions,

pul nonary con_[:q t 'b?lns astrointestinal diseases or urinary incontinence.
. arhaceutical composition comprising at least one compound of

formula (1) according to any of Claims 1 to 7, in the form of the base or an
15 addition sait with a pharmaceutically acceptable acid, and, optionally, one
or more pharmaceutically acceptable excipients.

12. Use of a compound of formula (1) according to any of Claims 1 to 7, in
the form of the base or an addition salt with a pharmaceutically acceptable

20  acid, for preparing a medicinal product intended for preventing or treating a
pathology involving endogenous cannabinoids and/or any other substances
metabolized by the enzyme FAAH.

13. Use of a2 compound of formula (1) according to any of Claims 1 to 7, in

25  the form of the base or an addition salt with a pharmaceutically acceptable

acid, for preparing a medicinal product intended for preventing or treating

acute or chronic pain, dizziness, vomiting, nausea, eating disorders,

neurological and  psychiatric pathologies, acute or chronic

neurodegenerative diseases, epilepsy, sleep disorders, cardiovascular

30 diseases, renal ischaemia, cancers, disorders of the immune system,

allergic diseases, infectious parasitic, viral or bacterial diseases,

- inflammatory diseases, osteoporosis, ocular conditions, pulmonary
conditions, gastrointestinal diseases or urinary incontinence.




