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1 PHENOXYPROPYLPI PERI DI NES AND - PYRROLI DI NES AND THEI R
USE AS H STAM NE H3 - RECEPTOR LI GANDS The present

pat ent application concerns new |igands of the
H3-receptor, their 5 process of preparation and their

t herapeutic use. Antagoni sts of histam ne H3-receptor
are known especially to increase synthesis and rel ease
of cerebral histam ne. Through this mechanism they

i nduce an extended wakeful ness, an inprovenment in
cognitive processes, a reductlon in food intake and a

Py EENORVERQEY | PIPEBITNES AN RS IER AN TREWUSE as
H3-recept or agonitdIFAMINE RBRECERTORLIBGANDShe rel ease

of several neurotransmtters including histam ne,
nmonoam nes and neur opepti des and thereby exert

o O ARG G i B i v

pRitess ioft prararation und it theepettiptsge, gastro-
| ntestinal, antisecretory snpoth nuscle decontra ti

act 4‘\0'13190@§t3 Hof r"é%t@%‘!f@r NEeagpier séreo ﬂ‘nﬁg’(ﬁn iespeeis cﬁen dqrease
sﬁ{tﬁ%éug N cee?ngFPI RistaMink aﬂl‘%‘ilgb rfg@%é@ﬁ'yé?ﬂ fHy induce

azol e r|ng géner nonosubst i
apExtdriden Wweaekiinass, ah mlprqveﬁmemt%mogaﬂleatproeesstQE reduction in

36, 3, ,455-468; Stark et f th Future, A 1996 .
foptl jakezgndss yor A aiRRes oSBT edlextr) (BaRuAE ot 1. Physiol.
R@pphggqitypnﬁ_f,qz]e directed to antagoni st and/or agoni st

conpounds havi hg such structure, in particular EP 197

840HisErnine4 Horeceptonnagaisisogre, knvuvio dp Jol3ibl, thewweasesof several

%@étran%@%r%gi’ﬁ il Bafraes mifpaditer gt istrondhiites and

it s¥@afvd 2R ¥hee fﬁﬂoﬁ%ng%ﬁedm)rﬁﬁfﬁ it Iperidheral tissues,
96/ 8142 WO 25 96/40 In the litterature, Plazzi
Hefecgpior mgonisis axalt namsly  antbdamgoatopg 1 antENpeiReptHe. egastro-

ln%ﬁ'nnﬁ' gﬁflg?cré‘tcgﬁ Qmo%?@hﬁggtcfeceﬂﬁa&i g #fﬁlﬁleggg 2(1 ég%)
(19%)reca:tob@nmgwnbtad>rsagmmstt bompoasge @revidusly known resemble
histamine in possessing an imidazole ring generally monosubstituted in 4(5)-
position (Ganellin et al., Ars Pharmaceutica, 1995, 36:3, 455-468; Stark et al,, Drug
of the Future, 1996, 21(5), 507-520).
Numerous patents and patent applications are direcied to antagonist and/or

agonist compounds having such structure, in particular EP 197 840, EP 4%4 010,
WO 83/14070, WO 96/29315, WO 92/15 567, WO 93/20061, WO 93/20062, WO
95/11894, US § 486 526, WO 93/12107, WO 93/12108, WO 95/14007, WO
85/06037, WO 97/20092, EP 680 860, WO 96/38141, WO 96/38142, WO
96/40126.

In the litterature, Plazzi et al., Eur. J. Med. Chem., 1895, 30, 881, Clitherow et
al., Bioorg. & Med. Chem. Lett,, 8 (7), 833-838 (1996) Woalin et al., Bioorg. & Med.
Chem. Lelt., 8, 2157 (1998) can be cited also in this respect.
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Nevert hel ess, such im dazol e derivatives may show

dr awbacks such as poor bl ood-brain barrier penetration,
interaction with cytochrone P-450 proteins and/or sone
hepati c and ocul ar toxicities. Non-imdazol e known

neur o- active conpounds such as betahistine (J-M 5
Arrang et al., Eur. J. PharmacolL, 1985, 111: 72-84),
phencyclidine (J-M Arrang et al., Eur. J. Pharmacol .,
1988, 157: 31-35), dimaprit (J2 C Schwartz et at.,
Agents Actions, 1990, 30: 13-23), clozapine (M

ro. NRMSI eSS, §E‘§Ed’¥1ﬂ%z§£eﬁééf?a oS SHav, AREW.shrapacks pugfy as poor
%édﬁnﬁ‘a’in(@é}‘rlepﬁénetl&% )lnt\é’?efc%oﬁ Y e RRhenE FRBE@¥roteins and/or

H3-recept or agoni sm but all these” 10 conpounds have

g hepatic Rpdvogulas texjcitighese corrpounds were previously
known as therapeutic agent before the di scovery and

oar RiEegaler BBy’ ASwiS MG AobindE Hilch) ps fotatistine (-1

Agan@eeal, Euf ol FHapinaedl. OTQBBSSYWOTMHDTB;bhéhcychdme (J-M. Arrang et
(Phencycl i di ne) agen 15 When t est ed

3 -Fc dpfharmasels o193t & -Sor d'@ﬂ@ﬂh(+@ 39'3‘1!4@%%/ et al., Agents
|

i 480 95560 kb OF 38010 0. BAbpharacoin

ey .16 C464-468Y, ard pesyuitznzerest (MpTakigawe etralerJPom& 345 642 (20

ucc at devel o receptor, |igand
Gains 6605 Ve Sugarmef el Sl Hoarantor rertagyam but ! these
@Mp.,a ounds, their preparation
an d"ﬁgrgg]ggﬁtl ca?g? WI cat |dggrsmt her eof have Eeeﬁ
desqhiele tbonfipduifls Wefs lb?é\lﬂ@ﬁhb\llgﬁ@mnhs apBldpEttic GyenyBefore the

00/ 06254. More specificall 00/ 06254 di scl oses,
dispoveryaand sharestasizatian obthe blstmnmae hareaeptor; irFparkicyaR AR neuro-

agtlvé((:?éga generai‘amﬁ%ms%sc Lﬁoﬁbﬁﬁ ?&B?ﬁaprﬁ@f MY BndylchBlomimetic

or €
(Phencyclldme) agent.
When tested at the Hz-receptor, these compounds were shown fo display

much lower potency than the imidazole-containing compounds described in patent
applications quoted above.

Contrary to previous attempts, the inventors succeeded at developing potent
Ha-receptor ligands not containing imidazole ring that reduced the above-
mentioned drawbacks. These compounds, their preparation and therapeutical
applications thereof have been described in the international patent application

WO 00/06254.

More specifically, WO 00/06254 discloses, inter aflia, compounds of formula

(lla):
R1
/N —chain A"—X"—chain B"—Y"
R2
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furthernore widely exenplified in the above-nentioned
patent. For pharmaceutical use, it is desirable to have
conmpounds that are 5 netabolically stable. A general
way for netabolising aromatics is the para oxidation.
So it is wise to focus on conmpounds having a
substituent in this position. However, the inventors
have found t hat conpounds of W) 00/06254 exhibiting a
par a- substituted phenyl group d%nerally i nhi bit
cytochrones 2D6 or 3A4. This is particularly

del et gy ' . .
ar e 1§08, rec e RIRREE AL Mepicks o Metersl hiaihatiihore that is
afdttHasinoorewiietyr extmplifiedfin tee dogermeatignextipatest.

Surprisingly, the inventors have now di scovered that
sone specific nodifications on these structures both

afforﬁoﬁoﬁﬁé?hhﬁgéuﬁﬂﬁpb@,i RO iR JRir¥bROE haliéi Bohpolids that are
the human H3 receptor (Ki < 10 nM together with a

dmataialically stalder & generahivayi fofomeaiabelising haromaticeps the para

ang. ;3A4 LS S : I : -
woRrain 5 B Be R G eotfeihvls g #58EHBHE] thg Posiion
t heseHoweedr, cm%wwﬁomd_ r_mhhail??ficmﬁdl ﬁchat Mﬁd pounds og ch) 00/06254
requj renents. It ona ) rererr .Lconpoun 0]
tﬁgﬂbmerﬁ iPgFA-guitibitedPhesly! ko gaewiaﬁyﬂyh"g%ﬁs@%cﬁvomes 2D6 or
s :

PAF ThisTe BARRUPL AR SO0, HinprRiifabiitonls a8ihabe oftochromes are
i hotnt ingolvedndrer metalzolisatiom o whdsendbiolk® f andu bioti@nsforRation  of

R2 N(CH)3-0\ /| R (I) 4 with Rl and R2 taken
tga%qgfg&ou%ptrﬂt)% nitrogen atomto which they are

at t achefprising® M NPRENIRFs bhaws | hew S digcorbRM that some specific
nitrogen-containing ring; preferably, said ring is of

f icationy peressstructures both afford compounds displaying a very good
affinity for the human H3 receptor (Ki < 10 nM) together with a dramatically
reduced inhibition of cytochromes 2D6 and 3A4. This is expressed by an IC50

largely over the micromolar range.

The present invention is directed to these novel compounds which fulfill these
reguirements.

Additionally, preferred compounds of the invention exhibit a low HERG
activity. Those showing a good bioavailability are particularly preferred.

According to a first object, the present invention concerns new compounds of

R1
N—(CH,);—0 R
R2

U

formula (I):
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5wth m 4 or 5, each Rbo is independently identical or
different, and Rb represents a hydrogen or a O -C4

al kyl, or 2 Ro formtogether a bond so as to forma
bicyclic ring, such as, for exanple Ro Ro Ro NRb Rb
or Ro Ris chosen fromthe groups selected within: 10
a) a ring chosen fromheteroaryl, saturated or
partially saturated heterocycloal kyl, or cycl oal kyl,
each optionally substituted with one or nore of

Hal ogen atom Cl-C4 alkyl, O Cl-C4 al kyl, OH NR3R4

SR 206 B en BERRRYEL T HfooB, 059 55 it e e stacne

i lﬁortrhe ﬁnonmmfblwcﬁk)sd&tréth'd rﬁtr))gemcoﬁﬁimﬂ@ﬁﬁ@; pefenabiy) Gaid ring is
gt F’%/ I ic aryl such as phenyl or naphthyl optionally
f) Y&ed with one or nore of Hal ogen atom Cl-C4

aI kyl, OCl-C4 al kyl, OH, , -C2-C4 al kenyl or-
C2-CA al kynyl, where al kyl , al k Ab or al kynyl is
optionally subst ituted wit h\aﬁ dcycle, a 20
functional basic group, such NR3R4 b) Ci1-C4 al kyl,

Coit/maldkens | eseh @s%d@ﬁéﬁﬁétﬁly@@&hlch%ﬁwﬁér@hﬁtdﬁdmﬁ (i‘epresents a

W|th one or nore , cycl oal
mﬂmwm&-coalm |r<>y|2) Bbl-i@ffért%?ﬂf\ﬁéa bﬂﬁ@r%@ asriedopn a bicyclic
ere aryl is optionally substituted
vvln{'ﬁ %unég] %gr f(r]"r'{)?)ga oq@hal ogen, Cl-C4 alkyl, Od-C
alkyl, -OH, -(On-X-NR3R4, WRikere n=0 Rb 1, X represents
an al kyl ene, al kenyl ene, ynyl ene, wh cycl oal kyl
is a4 to 7-menbered sg L ed_cycl oal kyl Ouiﬁ
optionally 5 substitu ne or re B ogen,
Cl-A4 alkyl, OCL-C4 al -CH or- (Al PNR3R4 wi t h
p=0 or 1, and wher e Heteroc e is aggturated
N-containing 5- to 10- nmenber ed ri®g, Toptionally

subst Rty bRGsdh HBm%he Glodidiected within:

a) a ring chosen from heteroaryl, saturated or partially saturated

heterocycloalkyl, or cycloalkyl, each optionally substituted with one or more of
Halogen atom, C1-C4 alkyl, O-C1-C4 alkyl, OH, NR3R4 and/or where the
heterocycloalkyi or heteroaryl comprise a N-atom within the ring, the N atom may
be in the form of N-Oxyde (N*-O"), or

chosen from monc or bicyclic aryl such as phenyl or naphthyl optionally
substituted with one or more of Halogen atom, C1-C4 alkyl, O-C1-C4 alkyl, OH,
NR3R4, -C2-C4 alkenyl or - C2-C4 alkynyl,

where alkyl, alkenyl or alkynyl is optionally substituted with a heterocycle, a
functional basic group, such as NR3R4

b) C1-C4 alkyl, C2-C4 alkenyl or C2-C4 alkynyl each being substituted with
one or more of CN, aryl, cycloalkyl or -{C=0)-NR3R4, -O-(Alkyl),-Heterocycle

whereinm=0or1,n=0or 1,
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10 c) CONR7R8, where R7, R8 represent independently a
straight or branched Cl-C4 alkyl; d) - C(OHR5R6 with
R5 and R6 representing independently a straight or
branched Cl-C4 al kyl or C2-C4 al kenyl or al kynyl, an
aryl group or taken together 15 with the carbon atom
to which they are attached forma saturated or
partially wunsaturated nonocyclic or bicyclic
carbocycl e; e) a phenoxy group #n which the phenyl is
optionally substituted by one or nore of hal ogen,

Cl-C4 al k Cl- C4 kyl NR3R4: 20 f
benzyl@?&f\ég”wﬁs c?%'%ﬁ ?‘l‘}hsﬂgjt?ﬁ’tg‘ﬂ O"G’sbamor%??gﬁpgpgen C+-Cq alkyt,

st@q”@yhg@ b@]-pg) RK-NHBRE of hal ogen, Cl1-C4 al kyl,
o d- i sopropenyl; 25 h) a
benzowhejemr@ euhst rapmS@dtteb@n glkviepe, plieaylane rlkstyiane,

Ci-A4
R e TR e
breamstitwe@ﬂmth%eatrkydaremf hatmgenym@;;\;\elhlwlﬁb Gh 1&Bealkyl, -OH or -
he pitro atomto ich they-are 30
(%BEHR?’ 386"5 ét%ﬁfor partial |y unsaturat ed
nvnocmtére I-‘iéteﬁic%l%hé 8 sﬁtur@t@HW-‘&SMﬁlrﬁn 5. eI RhRAbEred ring,

optionally conprising one or nore further heteroatons
arﬂmlonaﬂbpsuhﬁtéﬂmﬂ vidst-Cehalied; wi th one or nore of

Hal ogen atom Cl-C4 alkyl, O Cl- C4 alkyl, OH 5 or

their pharmaceutically acceptable salts, hydrates, or

hydr atc CONRTRS, other@ ®7, XY beppesarit indepenidehily Aestraight or branched

st&u&;u&éﬁ of these conpounds or their optical isoners,
eraBeY! di astereonmers or enantionmers. In a), where R

i s phenyl or naphthyl, then at | east one of Rois a
Cl-C4 alkyl. 10 Preferably, in general formula (1) :
Rl and) RZCKGHhRﬁﬁgeﬂitteRE/\amdt R eeprieseotin intependentivhiacstraight or

t hegnc% d 8t1-t Chlﬁﬂ or C»-C4 alkenyl or alkynyl, an aryl group or taken together
with the carbon atom to which they are attached form a saturated or partially

unsaturated monocyclic or bicyclic carbocycle;

e) a phenoxy group in which the phenyl is optionally substituted by one or
more of halogen, C4-C, alkyl, O-C4-C4 alkyl, ~-OH, NR3R4;

) a benzyloxy group in which the phenyl is optionally substituted by one or
more of halogen, C4-C4 alkyl, O-C4-C, alkyl, -OH, NR3R4;

g) isopropenyi;

h) a benzoyl group substituted by one or more of halogen, C4-C4 alkyl, O-C;-
C, alkyl, -OH or NR3R4;

wherein R3, R4 represent independently hydrogen, a straight or branched C;-
C4 alky! or an aryl group or taken together with the nitrogen atom to which they are
attached form a saturated or partially unsaturated monocyclic or bicyclic
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nono saturated nitrogen-containing ring of fornmula: tl~

N (CHR'"),,, 15 with n= 4 or 5, each Rb is

i ndependently identical or different represents a

hydrogen or a O -C4 alkyl; Ris chosen from 20 a) a

ring chosen from nonocyclic heteroaryl, saturated or

partially saturated heterocycloal kyl, or cycl oal kyl,

each optionally substituted with one or nore of

Hal ogen atom Cl1-C4 alkyl, O d6-C4 alkyl, OH NR3R4

and/ or where the heterocycloal kyl or heteroaryl

c rise a N.atomw.thin t atom b

" HeRHREFRIE 1 TEtR e AP BRACES mBfsingcS SE aRorer Bhihap fterotoms

orarhv&wﬁnbﬁaw yubswﬁéd Wh@ﬁ@rﬁf"m@% dTaHRIb G aﬁdmbm-w @w!yl 0-C1-
one or nore of Hal ogen atom C1-C4 al kyl,

aI%B'kVICﬂH NR3R4, -C2-C4 alkenyl or - C2-C4 al kynyl 7

where al kyl, al kenyl or al kynyl is optionally

substituted with a heterocycle, a functional basic

gr ouppr thedhplaarmidceittcdl)y é?;‘ceﬂ%bté kyits, Hydrdtds abklegmybtedrsalts or the

,Crlztpp rrg;arlp i ”X&;gﬁﬂfnrécgﬁhﬁﬁ{%$? tsgt(;_@yed \é\fptwpgq:{h 2 tﬂesr optical isomers,

- ok ) dinkfRhESAGKY Bnantifb@ n O or 1, n =0 or 1,

where aryl 1s optionally substituted wth one or nore

of hal ogen, C1-4 alkyl, OCl-C4 alkyl, -OH,

O T R KR e SRy TR ARG bt el BRESERBIE a e o

is a4 to 7-nenbered saturated cycl oal kyl group

opt i onaIIy substituted with one or nore of hal ogen,

C1- caPrafeipply, e geoesal tormeyla (o4 or - (Al kyl ) pNR3R4 wi t h

p=0 or 1, and where Heterocycle is a saturated

N- cont ai ni ng 5- to 10-nmenbered ring, such as

pi per Rtliame, R? fiorino tagdtyerswithsthet nitregemiatdm @ -weictatheyl are attached a

mono saturated nitrogen-containing ring of formula:
N (CHR®),,

with m= 4 or 5, each Rb is independently identical or different represents a
hydrogen or a C4-C4 alkyl;

R is chosen from:

a) a ring chosen from monocyclic heteroaryl, saturated or partially saturated
heterocycloalkyl, or cycloalkyl, each optionally substituted with one or more of
Halogen atom, C1-C4 alkyl, O-C1-C4 alkyl, OH, NR3R4 and/or where the
heterocycloalkyl or heteroaryl comprise a N-atom within the ring, the N atom may
be in the form of N-Oxyde (N*-O"), or

chosen from mono or bicyclic aryl such as phenyl or naphthyl substituted with
one or more of Halogen atom, C1-C4 alkyl, O-C1-C4 alkyl, OH, NR3R4, -C2-C4
alkenyl or - C2-C4 alkynyl,
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15 ¢c) CONR7R8, where R7, R8 represent independently a
straight or branched Cl-C4 alkyl; d) -C(OHR5R6 with
R5 and R6 representing independently a straight or 20
branched Cl-C4 al kyl or C2-C4 al kenyl or al kynyl, an
aryl group or taken together wth the carbon atomto
which they are attached forma saturated or partially
unsaturated nonocyclic or bicyelic carbocycle; e) a
phenoxy group in which the phenyl is substituted by one
or nore of 25 halogen, Cl1-C4 alkyl, O G -C4 al kyl

- OH, Wal | Ikvli)atkehplnaryhlgyryylgs @pmmmlyvﬁubspta{]ta[é vitheayHeterecycle, a
optignally substitut nore of hal ogen,
chinefiona ngl Basic R, ‘sehag %@Rgﬁ OH, NR3R4: 30 g)

I sopropenyl; 8 wherein R3, R4 represent independently

hydrogen, a straight or branched Cl1 C4 al kyl or an aryl
gr oupb)o€ 1CGk elkyt, SieChealkanyl tortGi=Cdi alkyyt eashdreing substgtted with

LR T TR I S T e A p—

het erwaénein ®OicPMahlyosulstituted with one or nore of
Hal ogen at om C4 alkyl, O Cl-C4 al kyl, OH or
t hei rwwgrwb@ant@aﬁ\isys%ﬁi%ﬁfzaw@ eng P& mqwd%féxaéage%ﬁa-m alkyt,

h@d@ bggl@pl? Q@%WQR?’mHMﬁQéphI c crystalline

struct’r conpounds or their optical isoners,
r acenmiversin wHast € cepresenis aarmlkyﬂermmﬂ@,nyfﬂhel\/aﬂ@nylene
prefer

i e o A Al s
adlRsinAed With Wﬁ@%r%ﬁéﬂér éftrﬁﬂbdé!nt I%ﬁP o UCEF‘{g!Hyl DGHYr -

formula: N (CHRo)m 15 with

i (e NRSRA with eehor dagndr d| ffer ent represents a
hydr Qg0 e WetrochciHs 8!di¥lirated N-containing 5- to 10-membered ring, such

as piperidine, optionally substituted with C1-C4 alkyl;

c) CONR7RS8, where R7, R8 represent independently a straight or branched
C+-C4 alkyl;

d) -C(OH)R5R6 with R5 and R6 representing independently a straight or
branched C4-C4 alkyl or Co-C4 alkenyl or alkynyl, an aryi group or taken together
with the carbon atom to which they are aftached form a saturated or partially
unsaturated monocyclic or bicyclic carbocycle;

e) a phenoxy group in which the phenyl is substituted by one or more of
halogen, C1-C, alkyl, O-C4-C4 alkyl, -OH, NR3R4;

f) a benzyloxy group in which the phenyl is optionally substituted by one or
more of halogen, C4-C4 alkyl, O-C4-C4 alkyl, -OH, NR3R4;

g) isopropenyt;
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R is chosen fromthe groups selected within: 20 a) a

ring chosen from nonocyclic heteroaryl, saturated or
partially saturated heterocycloal kyl, or cycl oal kyl,

each optionally substituted with one or nore of

hal ogen atom Cl1-C4 alkyl, Od-C4 alkyl, OH NR3R4

and/ or where the. heterocycl oal kyl or heteroaryl

conprise a NNatomwithin the rigig, the N atommay be

in the formof N-Oxyde (N -0, or 25 chosen from

nonocyclic aryl such as phenyl substituted with one or

nor e wherein R Rl nepre,se@t me@endemgm hdeﬁ@M a st@agliior branched C4-

I k K
It hir S kg Elker TGP b 4B BBY6 dom to which they are
f!aﬂééhélﬂaﬂorrhasd %@ur@t&'ﬂ éﬂcﬁhrﬁéﬂy’\ﬁﬁﬁétmﬁe@l rdnétyert, or bicyclic

C2-4 al kenyl or - al kynyl each bei ng substituted

whetﬁerow%@r betemﬂrbl QﬁTlOGH"y sHbstituted withapne pr srorengtdtalogen atom,
% (@Id(]yb dHIo 7- nenber ed sat urat ed
cycl oal

group o ona1|y substituted with one or
nor e of NR3R4 c) CO\IR7R8 where R7, R8 represent

o PR Aot T R ORB b B Se Y FRIES, 1 AOFREH:sajt, o the
ap§|§/ﬁﬁir;9|*ﬁb HstalihdnGhRered - S tK Ydordourés Ar %éi?'aﬂtlcal isomers,

aken togéther with the carbon atomto which
afasemates rdigstemomers saeoantierierss partial |y unsat ur at ed
nonocyclic 15 carbocycle; e) a benzyloxy group in
whi ch the phenyl is optionally substituted by one or

mor e Mbregletgably, Al gebbralfsprhula@)¢l - G4 al kyl, - OH
NR3R4; 20 f) isopropenyl; wherein R3, R4 represent

i ndependent |y hydrogen, a straight or br anched G- 4
al kyl t
| KYIR PLn@R& %Qﬂﬁzr Q\Ltht ﬁl@q{ltrﬁ egﬁ"w&f&h fgw%y are attached a

nitrogen atomto are

sipnp sabdated rpitioger&bdarytammtlug af ﬁnimntmocycl ic or

bi cyclic 25 heterocycle or roaryl optionally
substituted with one or nore of\Hal ogen atom Cl-C4
al kyl, O-Cl-C4 al kyl, OH N\—/(CHRU

with m= 4 or 5, each Rb is independently identical or different represents a
hydrogen or a C4-C4 alkyl;

R is chosen from the groups selected within:

a) a ring chosen from monocyclic heteroaryl, saturated or partially saturated
heterocycloalkyl, or cycloalkyl, each optionally substituted with one or more of
halogen atom, C1-C4 alkyl, O-C1-C4 alkyl, OH, NR3R4 and/or where the.
heterocycloalkyl or heteroaryl comprise a N-atom within the ring, the N atom may
be in the form of N-Oxyde (N*-O"), or

chosen from monocyclic aryl such as phenyl substituied with one or more of
C1-C4 alkyl, 0-C1-C4 alkyl, NR3R4, -C2-C4 alkenyl,
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or their pharmaceutically acceptable salts, hydrates,

or hydrated salts, or the polynorphic crystalline

structures of these conmpounds or their optical isoners,

30 racemates, diastereoners or enantioners. 10 Mre
preferably, m=5; preferably, where n¥4, each Rb=H.

Conpounds where Ris one of a) are preferred, in

particular those those conpoungls where Ris a) chosen
fromaryl or heteroaryl rings. 5 Particularly preferred
conmpounds are such that in a), Ris chosen froma ring
chosewherealkyh etkenxalacrr;dlkynyhlsmttqneuy aubstiutee Witk 2 hetarptycle or a

C Lsing a N-ato ionally substituted with
oﬂ@%ﬁP“?ﬁB&)@é"bﬂmﬁB nasaltqgﬁ‘%r Cl-C4 al kyl; preferably,
those 10 heter oaryl rings conpri si ng a N atom vvhere

the Natomis in the formof N Ox (N+-0O, 5@%)
such b)sCﬂl-(é'ﬂ\ﬁ'k)é.u%Z-tQ“t akeayhver G2 atkwnwrﬁa@hohem stituted with

a G4 al kenyl where
a{)ﬁé{y "%’glenﬁ“ a%LynAylgﬁlgg optr | onal l'y substituted
Wi th whoes wcx!mallqtl & @4 to TsmbiRdieded Batetated eycloalkp@rodp optionally

t?lé{?r%'t&egjé'?’ Ca@%ﬁﬁmﬁpﬁé 'ﬂ?%égr bam)yl ) phenoxy] pr opyl } - 3,

5- dlnethylplperldlne 20 - trans-
1-{3-[4- (N, N-tetranet h%/l enecar banoyl ) phenoxy] pr opy! %
5- d| tr:ae@ Fp?l%&rwhﬁrﬁ& 1R 3eprespahindgpendently a straight or branched

pRel opoxy] piperid ine, 1
?3%{4@ ‘anonet hyl phenyl ) propoxy] piperid ine, trans-|

-{3-[ 4- (1 hydr oxy-1 -net hyl et hyl ) phenoxy] propyl }- 3, 5-
25 di Ip| eridine

(RS)- ‘?'2“ SR o Rp- andreRGyeRTESpRYiRh dHRPIEPBllY 13 Siraight or

ipe o
1 b'&kﬂ%@ (S 94 %’Ik‘gFor &40%!;?% Sa egntg Sl; ‘5"&“ Slcgrbon atom to
i which they are attached form a saturated or partlally unsaturated monocyclic

carbocycie;

e) a benzyloxy group in which the phenyl is optionally substituted by one or
more of halogen, C4-C4 alkyl, O-C+-C4 alkyl, -OH, NR3R4;

f) isopropenyl;

wherein R3, R4 represent independently hydrogen, a straight or branched C4-
C, alkyl or an aryl group or taken together with the nitrogen atom to which they are
attached form a saturated or partially unsaturated monocyclic or bicyclic
heterocycle or heteroaryl optionally substituted with one or more of Halogen atom,
C1-C4 alkyl, O-C1-C4 alkyl, OH;

or their pharmaceutically acceptable salts, hydrates, or hydrated salts, or the
polymorphic crystalline structures of these compounds or their optical isomers,

racemates, diastereomers or enantiomers.
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1-{3-[4-(1-hydroxycycl opentyl ) phenoxy] propyl } pi peri di ne

- 1-{3-[4-(1-hydroxy-1-allyl but-3-enyl)

phenoxy] propyl } pi peridine, 30 -

trans-1-{3-(4-isopropenyl phenoxy) propyl ] -3, 5-di net hyl

pi peridine, 11 -

trans-1-(3-(4-styryl phenoxy) progyl ] pi peridine -

(3S,5S5)-1-{3-[4-(trans-4-di net hyl am nocycl ohex- 1-yl ) phe

noxy] propyl }- 3, 5- di et hyl pi peridine -

1-{3- Mm(e ipesfeyaldy,ynphiepreterdly, oplydepnpér éatimeabsH-

trans- 3, 5-di net hyl - | - [ 3- (4- phenoxyphenoxy) pr opyl ] pi peri

di ne, -

6d[ 4- C3nipoeidsdiviery Rpaxynd ity dre? pfefdsrid! /1 baRikdiz@Phbse those

i dine, -

t rempogngds where R is @i ahnesely frampiy| o 'ﬂﬁi?ﬁﬂ%}ddﬁwﬁphenyl } 2
,3,4,5-tetrahydro- pyridine, - trans- 1 -{3-[4-(4,5

ihydro-SFprrroI-2-y|)phenoxy]propyl}-3,5- 10

di met ﬁaﬂm:lulmlyl Meferred compounds are such that in a), R is chosen from a ring
qpég ﬁ &fls dlnethylan1nocyclohex 1-yl ) phenoxy] prop

rlJyI{ 3p|ﬁ%tg$cl§ér?g2n ﬂ»aﬂlcﬁ%tr dsAISRYAH RS -domyirisHIEA KXo Doptionally
- _sut)sltpf@d( with-ane or maenet diyhalngen rdeyceib RdxC4 -alkypprefenaply, those

! peptadP B8 Sl eing a oo whar s csme .07 JormLRE N-Onvde

XYN*- 01)50propyl }piperidine, -
trans {3-[4-(cis-4-di net hyl am nocycl ohex-1 - &I )é)h noxy
] pr o@qy} sgclg asdphgny{yq%s fwtedywie one or more of C1-C4 alkyl,” O-C1-C4

Tﬁ'

[ 1 di met hyl am nocycl ohex- 1-yl ) pheno
‘xyi SHONR?Q B%éibgl net yI pi peridi ne, 20 -

1-{3- thrmbﬁcyylalHerWl)omq}ﬂypyb'qsyrhgtmaﬂpIs'uds‘nitated- with a heterocycle or
t 5\@{%41-{3- [ (bi phenyl - 4-yl ) oxy] propyl } -3, 5-di et hyl pi pe
| * -

(3S, 585 1-{3-[ (bi phenyl -4-yl)oxy] propyl }-3, 5-di net hyl pi
peridine, -

1- { 3- Prefetrag coypmnsunas of formula fosan be 6p9senitpex i di ne, -
%5{_3 [ An s e MUYy icA YA VYR YRRV ptRiyes Bdi ne.,
( RS) - dinjeth/ippgritimy;| - 4- vyl ) oxy] propyl } - 3- et hyl pi peri di n
’ - trans-1-{3-[4~(N,N-tetramethylenecarbamoyl)phenoxy]propyl}-3,5-
dimethylpiperidine, |
- 1-[3-(4-benzoylphenyl)propoxylpiperidine,
- 1-[3-(4-cyanomethylphenyl)propoxy]piperidine,
- trans-1-{3-[4~(1-hydroxy-1-methylethyl)phenoxy]lpropyl}-3,5-
dimethylpiperidine,
- (RS)-1-{3-4-(1-hydroxy-1-methylethyl)phenoxylpropyl}-3-methylpiperidine,
- 1-{3-[4-(1-hydroxy-1-propylbutyl)phenoxylpropylipiperidine,
- 1-{3-[4-(1-hydroxycyclopentyl}phenoxy]propyl}piperidine
- 1-{3-[4-(1-hydroxy-1-allylbut-3-enyi) phenoxy]propyi}piperidine,
- trans-1-{3-(4~-isopropenylphenoxy)propyl]-3,5-dimethylpiperidine,
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trans-3, 5-di nethyl -1-(3-[ (4" - net hyl bi phenyl - 4-yl ) oxy] pr
opyl } pi peri di ne, -

1-{3-[ (2" - et hyl bi phenyl - 4-yl ) oxy] propyl } pi peri di ne,
1-{3-[4-(3-thienyl)phenoxy] propyl } pi peri di ne, -
1-{[3-{4-(4-pyridyl)phenoxy] propyl }pi peri di ne, 30 -
trans-3,5-di net hyl -1-{3-[ 4- (4- pyridyl ) phenoxy] propyl } pi
peridine, 12 -
1-{3-[4-(3-pyridyl)phenoxy] propyl } pi peri di ne, -

t r ans - Fabs-di{8gdislyryibhEdokvplqpylipiperdipg| ) phenoxy] pr opyl }

t Ir gﬁgl %@g’é HidBrgi(trans-4-qimethylamipesyoiohes TBRRSAAXyIRpRY1-3.5-

} IOI pefd'irﬁél'ﬁgbptpendme
i phenyl -4, 4" -di yl)bis[oxy(propan-1,3-diyl)]}

p| pert dr{éétl-(lgenzy oxy)phenoxy propyl}piperidine
Fo 3 Llidng a-BhRthy i LRRL BRSBTS By retAer OPY

)1 (13- HS‘[HWWMGTOWDWMMWH)ZW piSeteyrahydpbyddingpr opy |
rro

oY i Briana - dmethyipipeyinapeRRelRlaiR 3 4 Stetrahydro-
, 3-di )b}),gﬂ,}]@ rroI idine - di-1,1"-{methyl enebi s[ (phenyl -1

,4-d| oxy(propan-1, 3-di I)]}p|per|d|ne

( 3S, 5Sjrans-{ 33{[4—(€rlﬁf-duhsdm>~3jﬂw[rhfy2 ai)mmf@«yllméevd} 3,5-

1-yl) phenpx }-3,5- 10 dinethyl pi peridine -

(39) - % %ﬂ %1-”(%{3%3 4- di met hyl am nocycl ohex- 1-yl ) phenox
yl pr OPY1{3 -[&(c:ﬁcﬂtcﬂimdﬂhyﬂ@mﬁrwcvaohex 1—yl)phenoxy]prop?rfplpendme

(3S)-3- net hy| - i )( phenoxy] pr opy erid
i ne, =1-{3-[4-{trans- dlmethylammocyc ohex-1-yl)phenoxy propyl}plpendlne

1-(3-{h 33 %Qélggfrfe%ﬂ‘%fmlgﬂér%mbm“}gx 2fy M bhRIrBpY iR ridine,

peridin

( 3S, 5S){3-{4-Btrars-4 tetraracthytamaptivd dyolobgx- Teyipphehoxy ]} phenox
di met hyl pi peri dine -

ro
(32) B}IQJXI}P!Pef'f’\"EnS 4- or phol i nocycl ohex- 1-yl ) phenoxy] p

ropyl } ¢réns-ngbhyl &bﬂﬁ&hﬁgtﬁﬁammocyclohex- -yl)phenoxy]propyi}-3, 5~
1-{3-[4- (trans-4-nor phol i nocycl ohex- f henoxy] pf opy]

} pi pefinegthgpipegdine,

o LR S TR AR ARGyl ondh) PYRBREAS1 B8 5

i peridine;
1-{3- Ei#neéthylpipeﬂdrnmpr phol i nocycl ohex- 1-yl ) phenoxy] pr opy!

} d pet I ?ﬁ rf(%lphenym yE)oxy Ippc;rpyﬁpyrro[idine,
- trans-1-{3-[(biphenyl-4-yl)oxylpropyl}-3,5-dimethylpiperidine,
- (38,58)-1-{3-[(biphenyl-4-y)oxylpropyl}-3,5-dimethylpiperidine,
- 1-{3-[(4'-methylbiphenyl-4-yl)oxy]propyl}piperidine,
- 1-{3-[(4'-methoxybiphenyi-4-yl)oxy]propyl}piperidine,
- (RS)-1-{3-[(biphenyl-4-y)oxy]propyl}-3-methyipiperidine,
- frans-3,5-dimethyl-1-{3-[(4'-methylbiphenyl-4-yl)oxy]propyl}piperidine,
- 1-{3-{(2'-methylbiphenyl-4-yhoxylpropyl}piperidine,
- 1-{3-[4-(3-thienyl)phenoxy]propyl}piperidine,
- 1-{[3-{4-(4-pyridyDphenoxy]propyl}piperidine,
- trans-3,5-dimethyl-1-{3-[4-(4-pyridyl)phenoxy]propyl}piperidine,
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- (39)-3-nmethyl -1-{3-[4-(cis-4-norpholinocycl ohex-1- 25

| ) phenoxy] propyl } pi peri di ne, di hydrochl oride -
3S)-3-nmethyl -1-{3-[4-(trans-4-norphol i nocycl ohex- 1-

| ) phenoxy] propyl } pi peri di ne, dihydrochl oride -
(3-{[4' - (pi peridinonet hyl ) bi phenyl -4-yl ] oxy} propyl) pi

ridine -

{3-[4-(4-piperidinobut-1-yn-32yl)phenoxy] propyl } pi per
ne 30 -

y
(
y
1-
pe
1

di

E) - peri di nhopr op-1-en-1 -yl ) bi phenyl - 4-yl

]( oxy} pﬁ‘dﬁﬂhﬁﬁwﬂéﬁi"m‘f’é‘oxwPmpy!}plpendme
]( 2 - 1 frdnt lxb-ninsty PRI -(RRGPR=) pRER Oy B AR BEHGMS; V!
1-

y} propyf) pr per |
met hyrand-3) Btdintedhylt pEd-{4H pyogradBepphenpadprdplyiipiperidniene

1- { 3- [ 4{ d-Ubiphanyiet fydixheisioxyrenasi! B4y N IRiPAYHBRe noxy
] pr Opyh}(Bl{Pﬁw L fé?idlnopmpoxy)blphenyl 4—yl]oxy}propyl)morphoIme
1-{3-] trans- hyl am nocyc

I ) mst- ﬂl;( dm@ﬂwdqumwﬁmmem yJ oxy}propyl)pyrrohd:ne
g5 1, g(ﬁbl%'hg UL L RO RO\ Br RS by dyRoftieoPy )

[
o} 5?1;’«1{ finéthyiehebiehpHemH 162y bof(propy! BrdiplBpipéiine.
é ) 2l{5 EhTTa il pr e amoROI s PRI EPY-3.5
3
i di

i ne
S) - gh%?g?p(egdrret hyl pi peri di n-1-yl) propoxy] phenyl } pyr
i ne- BIx1-{ie[4-(trans-4-dimethylaminocyclohex-1-yl)phenoxy]propyl}-3-

4-14 fﬂﬁtﬁ) B.erléil nopr opoxy) phenyl ] pyri di ne 1-oxi de,

2- et WP 3¢ [(38) 3 met hyl pi peri di n-1-yl ] propoxy}p
henyl ) L31rrféﬁ1 *1- ~pyridylyphenoxylpropyl}piperidine,
2- hydrox 4d'§ %}’T y)% -fxy]é)“pc?/}pp y)]pro oxy}
pheny”-,ﬁéﬂ[ mgendlqgn hyl)blphenyl -y oxy}propyl)plpendune

1- et hgjysr -t e kirdina FndRhBIAdyBBRERH YIETERLRI BRI 5-

henyl )
2- ( 3- dimeethylgipedginepoxy) - 4- (4- {3-[ (3S) - 3- net hyl pi peri din

> ot tASRERY #@%%S%H%ér‘hﬂmhg?cﬁm?-anab%nwwawb-ﬁm :

henyl )‘-@'ﬁ E
4 dr oxycycl ohexyl ) phenoxy] pr opyl } pi peri di ne
20 - —1 {é -[4~ (rans—4-morpholmocyc?oﬂex 1-yhp enoxy]propy?}plpendlne

(39) - 11432k hansr ek bRU SR SRR RS RBASARY
(39) dlh)’(&obH{oflde hydr oxycycl ohexyl ) phenoxy] pr opyl } - 3- net
hyl pi p‘? {.JS ?4 -(frans~4-morpholinocyclohex-1-yl}phenoxy]propyl}piperidine,
dihydrochloride
~ (38)-3-methyl-1-{3-[4-(cis-4-morpholinocyclohex-1-
yhphenoxy]propyl}piperidine, dihydrochloride
- (3S)-3-methyl-1-{3-[4-(frans-4-morpholinocyclohex-1-
yhphenoxy]propyl}piperidine, dihydrochloride
- 1-(3-{[4'-(piperidinomethyl)biphenyl-4-y|Joxy}propyl)piperidine
- 1-{3-[4-(4-piperidinobut-1-yn-1-yl}phenoxylpropyl}piperidine
- (E)-1-(3-{[4'-(3-piperidinoprop-1-en-1-y)biphenyi-4-ylloxy}propyl)piperidine
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1 [trans-4-(4-hydroxycycl ohexyl ) phenoxy] propyl } pyrro
e -
1-{3-[4- (4- hydroxy-4-net hyl cycl ohexyl ) phenoxy] pr op

{3-
din
S) - 4-hydr ¢
}-3- nethyl pi peridine 25 -
{3-[trans-4-(4-hydroxycycl ohexyl ) phenoxy] propyl } pi per
i di ne - 13
{3-[trans-4-(4-hydroxycycl ohexyl ) phenoxy] propyl }-2-ne
hyl pyrrolidine -
met hyZ)- #{3-4I4-G-pippedindproppt-epeky)tienyl-éxiipyypeenydipireridine

1- et hy rMgthyhdd4( B‘%%?fl%“QP&BP%’%%'?J%‘%’B’HE&H%%%t hyl ] pi pe
ridinej. {34[4—(0.'3—4 dmethylammocyclohex— -yl)methylphenoxy}propyl?plpendme,

1- net hyl eri di nopropoxy) benzyl oxy]| eth
i peri d,}llr{g [4- (ggns-4gd|mgthr§lammocycrIJohee(- Y) yhoxy yitp

l t hy b | y
s eRRgRSc b e o

AP S ACHIE Jomes St i

enantumhﬂ amﬁfartl cul arI y 5 -
trans-1- L di et hyl car banoyl )il enoxy] pr opyl

5- dimEd pet3- meﬂwlplpemdlankylhprmow hepyl}pyridine 3xide
- hydr oxyes 14 gw(‘i %%WIB BQﬁcﬂR)ﬁy}IﬂfrBBé/Mph%n%pyndlne 1-oxide,

di met hy
1 {3 {44 13mehrmprkegmqmﬂdwt]wwdphaenmi¢]apr opy! } pi peri d

(58 555- raetpgl H R HB ! WiesePsRke TS T

noxy]gég , 5- di net hyl pi peridine, -
erldlnopropoxy)phenyl] 2,3,4,5-tetrahydropyr

i di ne;2- hydroxy~4 (4-{3-[(35)- 3 methyiplperldm 1-yl]propoxy}phenyl)pyrrdme

b A Al bR ST R DR R ORCRBR AR i
tr anss 2 <$%de4=rd€rfbp5opﬁ>dwdr(a {skﬂ(mars-mewpnbarmmoxy] pr opy

[}-3 di met hy perl di ne,
-1- {SﬂIPJOQ%XY&PDﬁ"B'i' RYIFH® ani nocycl ohex- 1-yl ) phenoxy] pr op

I .
Y PSP P B Bethyibsridin Lleroposyiohenyheyinine
opyl }- MW{%hydroxyeyclohexyl)phenoxy]propy!}plperldme
ér ggy'l[ (;5’#) I4Ir @nﬁycrrgxfc@ac Shesy Yp%e%gfﬁjpropw})f Meth )igllpendlne
- (38)-1-{3- [4 (4- hydroxycyclohexyl)phenoxy]propyl}-S-methyIplperld1ne

i

(
y
1-
I

1-
t
1-

- 1-{3-[trans-4-(4-hydroxycyclohexyl)phenoxy]propyl}pyrrolidine

- (38)-1-{3-[4-(4-hydroxy-4-methylcyclohexyl)phenoxy]propyl}-3-
methyipiperidine

- 1-{3-[trans-4-(4-hydroxycyclohexyl)phenoxy]propylipiperidine

- 1-{3-[trans-4-(4-hydroxycyclohexyl)phenoxy]propyl}-2-methylpyrrolidine
- 1-methyl-4-{4-(3-piperidinopropoxy)benzyloxy]piperidine,

- 1-methyl-4-[4-(3-piperidinopropoxy)benzyloxymethy|Ipiperidine,

- 1-methyl-4-{2-[4-(3-piperidinopropoxy)benzyloxylethyl}piperidine,

- 1-ethyl-3-[4-(3-piperidinopropoxy)benzyloxy]piperidine,



10

15

20

25

30

20 -

1-{3-[4-(trans-4-tetranet hyl enam nocycl ohex- 1-yl ) phenox
y] propyl }- pi peridi ne,
trans-1-{3-[4-(cis-4-dinmethyl am nocycl ohex-

1-yl ) phenoxy] propyl } - 3, 5- di net hyl pi peridi ne, -
trans-1-{3-[4-(trans-4-di net hyl am nocycl ohex-1-yl ) pheno
xy] propyl }-3,5- 25 di net hyl pi pet4 di ne,

1-{3-[ (2" - et hyl bi phenyl - 4-yl ) oxy] propyl } pi peri di ne,
1-{[3-{4-(4-py(dyl)phenoxy] propyl } pi peri di ne, -
trans-oB tiSelrjuphstmweme@@ acteptably satts) hysheiesx 9l pydrpied salts, or the
perldlne

%YTQ'FP&C &thaws p‘ﬁi\rélﬁ%&% &f &B?’?e}‘ ﬁOHHJqu&'dﬁ or '@8"‘_ optical isomers,

t rraaémate% diaséreymets bBetahtiomarazol

- 3- yI)phenox ] propyl } pi peridine, 15 -

di - 1:Nb¥%mﬁ ﬁ@ﬁﬂy 4, 4" -diyl)bis[oxy(propan-1, 3-diyl)]}

U (RS RN eSS R ARV RIS or opy1
) mor pkjuhemqlptperldme

o2 b O SO R B RRRSHb o el 2514 P 0PY!

) pyrro

di-1, alméth ]pﬁﬁ'@(wﬂ,e4 4' -diyl)bi s[oxy(propan-1,
3- yI)] prroI|d|ne

(

[

di
S) - 31rBt[Hy(1-hydrexs ﬁp(apyﬂiwtylhqhe)rmﬁ}ﬁ:@ml}mmw}ep. peri d
B e e G L S Rl S B
r ddméthylplpendlne
cl ghex- 1-yl ) phenoxy] pr opy

Hﬂ'r(ﬁé)lpeﬂdlnopro oxy)z o% 2,3,4,5- tetrahydropyndlne

o 2}‘{%’3%, *@é 4-1;5-@35 Hﬁ‘nétﬁ*lﬁipén&?ﬁb?&%bbﬂﬁﬁb{&wﬂ-@é 45.
S) - taatmwdmpyrw{r&m (trans-4-nor phol i nocycl ohex- 1-
)

h
/5 PR B GGl Py e RanpPeno PR} By ) p
1IOegl dinﬁlﬁzyrpl errdlnde it 1. o |
i dl{ ne[ 1 [4-(él§-gfdllmétp!)?lar%|nocy3I/ohex-%ﬁy?)ghe%ggs);]%lloggllc}ﬁger%cp sl

(39) - 41 4drd. Q&%{@H&Hﬁ%nﬁﬁédﬂbﬂe} 1Yy}|?pﬂéﬂ&&1i§féme&yér}d%¥é

i di ne”

(3S) - 49{8-[#4 cisA-tatt=nydthylpearnihiosy diekhéy) rdpdend pheopl i piperidine,

i di ne

(39" 41#3%3?@@8%??{91"%@3&?'Hoav%m% SHBRYEIARIRPR Y
1 dl ne?l-

3S 3-[trans-4-(4- hydr oxycycl ohexyl henox ro
(3 Znat {4?%1[ 1 S [Adlicf —d|methylam}|/noycyclohex¥1-gfl phenongl]]pgopy?}ys }5

3
n
-1-
pip

P
1p
3S)
3

|
(
yl
(
yl)

dimethylpiperidine,

- trans-1-{3-[4-(trans-4-dimethylaminocyclohex-1-yl)phenoxy]propyl}-3,5-
dimethylpiperidine,

- 1-{3-[(2'-methylbiphenyl-4-yl)oxylpropyl}piperidine,

- 1{[3-{4-(4-pyridylphenoxy]propyl}piperidine,

- frans-3,5-dimethyl-1-{3-[4-(4-pyridyl)phenoxy]propyl}piperidine,

- 1-{3-[4-(3-pyridyl)phenoxylpropyl}piperidine,

- trans-3,5-dimethyl-1-{3-[4~(pyrazol -3-yl)phenoxy]propyl}piperidine,
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(3S)-1-{3-[4-(4-hydroxycycl ohexyl ) phenoxy] propyl } - 3- net
hyl pi peri dine, 20 or their pharnaceutically acceptable
salts, hydrates, or hydrated salts, or the polynorphic
crystalline structures of these conpounds or their
optical isoners, racenates, diastereoners or
enantioners. Still nore part|cggarly 25 -
trans-1-{3-[4-(1

- hydr oxy- | - met hyl et hyl ) phenoxy] propyl } - 3, 5-
di met hyit i lmptlenyel—tl 4'- diy!)bls[oxy(propan 1,3-diy)]}piperidine,

}nés —[3 éh ?/dp%)é |d|noglrroop% enWﬁ‘ 8§%ch{p%¥1o}rghcﬁl%i d
6 [4 (‘313"{[‘4&(3 Sip@ﬁemﬂﬂiﬁ&mﬁﬁébﬂ £y Hofly)propyh bRy 1
t r ans- &-1,4-{(3pheng-4#'ry s piyieropannb B phylpyyofidieay| } - 2
,3,4,5;
-1- {3 F’lﬁ % *‘g%ﬁgyﬁeﬁ%@ﬂdﬂS”é?&%ﬂ@&"&y'};ﬂ‘%ﬂé’}%xy] prop
yI }IOI P %E-(tﬁs-df-mo rpholinocyclohex-1 -yl)phenoxy]fropyl}plpendme

{ﬂ{ rans-4-di net hyl am nocycl ohex henoxy] pr
opyl }= {{pnaed- morphohnocyclohex— -yt)phenoxy]propyl}papen ine,

{31 (§ i3l bR ARATRAIAGARIGHRSKT] -y1 ) Phenoxy]
1-{3- Yl)q:-t‘@t\omyisromii}ptpeaidmehyl enani nocycl ohex- 1-yl ) phenox

Vo RS s 'r%*fﬁfi ﬂmrfﬁéfﬁmrm&w%@%ﬂ: 41} phenoxy
] pr OpMjidne%oﬁsgp fhekiginger i di ne,

trans % g trans- 4- di et hyl am nocycl ohex- 1- I )pheno
xy] proby ~1[4 (piperid memetny Phipbenytidnd]loxy ropyl)plpen

tlr ng é—f% i ‘ﬁé(‘\?%"@?g?%w ﬁl %%%ﬂp?wéﬂ%%ﬂd& opyl } pi

per i di (38)-4-{4-[3-(3-methylpiperidin- 1»yl)propoxy]phenyl}pyndme 1-oxide,

tl rgﬁs[é &ﬁ&}@nﬁﬁﬁ@%ﬂ{ r&ﬂﬁg%ﬂ ngphenyﬁpyndmm oxide,
3 yI,)(@ Jiloqﬁfy[fl?en | léh'}yﬁi ﬁlﬁ{dlrﬁﬂl}}/ﬁg OoFg?y phengl%pgfndlne‘I )(/J)(Sd] ;

p| per-1 {3ﬂ§ans—4 4 -hyd roxycyclohexyl)phenoxy]propyl}-S methyipiperidine,
;1ng§p{h@§p AL B ARG BRGNERERSE I RIS
1-(3-{[4' - (3-pi peridi nopropoxy) bi phenyl - 4-yl ] oxy} propy!l
df)yrlrc(irl tlhgll(r ?m?\gﬁ:@ﬁypgﬂgaﬂy agrentapie S8ty Dy afRin or hydrated salts, or the
 Bofmeraris RH<talhE! QRuctures of these compounds or their optical isomers,

racemates, diastereomers or enantiomers.

Still more particularly:

- trans-1-{3-[4-(1-hydroxy-1 methylethyl)phenoxy]propyl} 3,5-
dimethylpiperidine,

- 1-{3-[4-(1-hydroxy-1-propyibutyl)phenoxy]propyl}piperidine,

- 8-[4-(3-piperidinopropoxy)phenyl]-2,3,4,5-tetrahydropyridine,
- trans-6-{4-[3-(3,5-dimethylpiperidino)propoxylphenyi}-2,3,4,5-
tetrahydropyridine,
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(3S)-3-nethyl-1-{3-[4-(4-pyridyl)phenoxy] propyl } pi perid
i ne, -
1-{3-[4-(cis-4-norphol i nocycl ohex-1-yl)phenoxy] propyl }p
I peridine, 20 -

1-{3-[4-(trans-4-norpholinocycl ohex-I|-yl)phenoxy] propyl

} pi peridine, - 16
(3S)-3-nethyl-1-{3-[4-(ci s-4-notpholinocycl ohex- 1-

yl ) phenoxyj propyl } pi peri di ne,

(39) - 3- 1U{Gt[h¥éls-1-cﬁrﬁeﬂlﬂ'la¢ﬁlm@dvﬁloﬁeﬂwmHdi?]@ydﬁyﬂ}biﬁﬁnd|ne
yI)phenoxy propyl } pi peridj ne

1- ( 3- 1A= drarert-aimednda ’HWW'WTM'MBS’PWVPHPB'B?“‘J‘W

per i dl e .
1-{3- [21-{34[4 (ICJbSe4r Ite Irar%%thyle{\amchycllopeﬁ 1- n)é)llp enogﬂyﬁpgl}g gendme,
i di ne --1-{3-[{4-(trans-4-tetramethylenaminocyciohex- 1 -yl)phenoxy]propyl}

(3S)-4- (3- et hyl pi perdi n-1-yl ) propoxy] phenyl } pyri
di ne éﬁ[‘{‘f@

(39) - 411{341:9[13{‘3(@ @%Mnﬂéﬂ@fénﬂh@cﬁddﬂ&ﬁ-ﬂmﬁ%&?ﬁﬂbfh}lpgr5-

i di ne 1-oxid
(3S) - @math[ytsup(esldm,hyl pi peri di n-1-yl ) propoxy] phenyl } pyr

(35 LT R e g Ty eHRER 1 BRSBTSy 3.5
(gs;rewg mﬁferdirm? w ;:I ohexyl ) phenoxy] pr opyl } - 3- net
hyl pi peril ‘H Pl{ﬁ’ ﬁm{«nﬂam&@ew@am y acceptable

sal t s, phydrag ﬁﬁnetﬂ ﬁgf‘(@ﬁgﬁcgh ﬁen A%HB%&}B@EY&HEW' ¢

crystall|ne struct err

P can S edAmyayy MF"”"’??"’:’?S”?LS o
| . | u
R e e T R R i S

i ne, digpxak henyl-4 4'-diyl)bis[oxy(propan- 1 ,3-diy)]}pi erldme
(3S)-4- {4- ’g(b 3- mgt hy p|Y)erE |Y(np 1p y)]}p]D pyr

i di ne-#=(8 pmaaldmcmropoxy)blphenyM-yl]%xy}p ropyl mor I}me
dine - I é? DA OREN B erty SRS RISHTEY Nk
i( gis)ne4d{~4x1f-ﬁb(Dﬁeg?ﬂﬂ%'—ﬁlvbﬂslodywdpaﬁ )W@PWW@;%}@O% pyr
hor oot TaSS-metnp Y - A M bRt el E P DG dIoas ban

group. M{tegh _(FRY.- %rﬁﬁdlﬁ\b@%loﬁ&x 1?p§ﬁ@ﬁt§@1ﬁ}é ylﬂﬂgérldlﬁe 20

car bon nms in the chain. Pref ed al Kyl groups ha
| - 1-{3-[4~(trans-4-morpholinocyclohex-1-yl) phenoxy]propyl}plpendme

- (38)-3-methyl-1-{3-[4-(cis-4-morpholinocyciohex-1-
yl)phenoxylpropyl}piperidine,

- (38)-3-methyt-1-{3-[4-(frans-4-morpholinocyclohex-1-
yl)phenoxy]propyl}piperidine,

- 1-(3-{[4'-(piperidinomethyl)biphenyl-4-yljoxy}propyl)piperidine

- 1-{3-[4-(4-piperidinobut-1-yn-1-yl)phenoxy]propyl}piperidine

- (38)-4-{4-[3-(3-methylpiperidin-1-yl)propoxy]phenylipyridine 1-oxide,

- (38)-4-{4-3-(3-methylpiperidin-1-yl)propoxy]phenyl}pyridine 1-oxide,

- (35)-4-{4-[3-(3-methylpiperidin-1-yl)propoxylphenyl}pyridine 1-oxide,

- (35)-1-{3-[frans-4-(4-hydroxycyclohexyl)phenoxy]propyl}-3-methylpiperidine,
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to 12 carbon atons in the chain. Branched neans that
one or nore |lower alkyl groups such as nethyl, ethyl
or propyl are attached to a linear al kyl chain.

Exenpl ary al kyl groups include nethyl, ethyl, n-propyl,
i -propyl, n-butyl, t-butyl, n- 20 pentyl, 3-pentyl,
octyl, nonyl, decyl. "Alken" neans an aliphatic

hydr ocar bon group contai ni ng ajgar bon-carbon doubl e
bond and whi ch may be straight or branched having 2 to

15 carbon atons in the chain. Preferred al keﬁ%]ly grou.s
have X3S)-113-4dAtyarayeysohexyipbeamainopdhd-magwepiperidine,

e arsH EPRdtEetyb ot PR ulRits Br AiBidled spis, or the
n- butmymorpmd)wamrhe s&u&’&.tr@y bbmésécem)bbunde pethsimyptical
hept eny oct enyl , nonené decenyl yn" means an

Al k
al i pHaemerhy %’6@(5?‘%5‘?@”%’%& bon- car bon
triple bond and Whl ch may be strai ght or branched
having 2 to 15 carbon atons in the chain. Preferred
al kyn@brtiguladp,sprbﬁr@dmmmdsaamon atoms in the chain;

chai 1 (BERapPTL S R v i peRo roRpetdink, Higralate
pr OP}LFIBB)An[ﬂ,k{BI(BWéth Iaaﬂwﬂitﬂyiyl)pﬁ:pﬁﬁﬂbhém}mwne 1-oxide, oxalate

n- pent and

at oni- (%5%&{4 [ﬁdgwﬂgvlﬂp@rld&hf{ﬂf)pmoxxdpéﬁﬁ\sﬂkpyaﬂmeo%pwéer

at omy, a}&{,ﬁgrﬁé fluorine and chlorine atom 5

" Cycl rreans a non-aromatic nono- or multicyclic

hydr 0d38bdr{4F[B¥(§~mem§sl’pmendfn- B3yt propoxyiahemyi}mtidine, 1-oxide,

prefer. @?A%Iﬂ 3 to 10 carbon atoms. Preferred ring

si zeSI¥APER{BEOBf the ring systeminclude 5 to 6 ring

atons. Exenpl ary rmnocycl ic cycloal kyl include

cycl entyl, cyclohexyl, cycloheptyl, and the Iike.
sitiged heteabeye bi ger@ﬁﬁebal kyl include 1-decalin,

Sl I Ayl S A B Rl oo o

syshehed dhvigtiotol2D caﬂbbnratamrm thetiediar Blaferred afky groups have 1

S ‘Ef Wﬁ)c?rggtqy@%& Hn@ear:n]gg}lgﬁd herr]Xerp lower alkyl
Lﬁ LBS OSUEH g’ m(eﬁf I %rsﬁf‘ogxwa?é’ attaPAEd | 18| layhnear alkyl chain.
sa urated or ted aromati c stable to

1Hxemplane aliyi groﬂps mcm:le methyl, ethyl, n-propyl, i-propyl, n-butyl tbutyl, n-
pentyl, 3-pentyl, octyl, nonyl, decyl.

"Alken” means an aliphatic hydrocarbon group containing a carbon-carbon
double bond and which may be straight or branched having 2 to 15 carbon atoms
in the chain. Preferred alkenyl groups have 2 to 12 carbon atoms in the chain; and
more preferably about 2 to 4 carbon atoms in the chain. Exemplary alkeny! groups
include ethenyl, propenyl, n-buienyl, i-butenyl, 3-methylbut-2-enyl, n-pentenyl,
heptenyl, octenyl, nonenyl, decenyl.

"Alkyn" means an aliphatic hydrocarbon group containing a carbon-carbon
triple bond and which may be straight or branched having 2 to 15 carbon atoms in
the chain. Preferred alkynyl groups have 2 to 12 carbon atoms in the chain; and
more preferably 2 to 4 carbon atoms in the chain. Exemplary alkynyl groups
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15 menbered nono, bi or multicyclic rings wherein at

| east one nenber of the ring is a hetero atom
Typically, heteroatons include, but are not limted to,
oxygen, nitrogen, sulfur, selenium and phosphorus
atons. Preferable heteroatons are oxygen, nitrogen and
sul fur. Suitable heterocycles are also disclosed in The
Handbook of Chem stry and 20 RBysics, 76"' Edition,
CRC Press, Inc., 1995-1996, pages 2-25 to 2-26, the

di scl osur of which is hereb |ncorpora
r@?c&a%c@t?wpv'ef BRIIAYIn o DARGTL 2D Er oéwthtibmy@vhdé? -pentynyl,

%gnm Q%{y,-bd B4 ﬁgcﬁn pyrrol idinyl, pyrazolidinyl,

oXl ra tetrahydrof uranyl ,
d| oon‘Halpgenmmmerfetsd@yluamyé,,chlaﬂilmgdnwhi,nemrri@mhel)dtom; preferably
picperazinyl .- nmorpholinyl, pyranyl, imdazolinyl,
pyﬁ?%"‘? ﬁ?ﬁ ching 'nﬁﬁ%{?ol i nyl, thiazolidinyl,

t et r alyghiQaRyIONMEARY b, néh-bRIAANS makk- OHPhRmtiﬂybehydrocarbon ring
di hydr o- gyranyl tetrahydropyridyl, dihydropyridyl

t systamyef iy A Dieathanatomsi predeiabii ohy mah9|carboazﬁpaﬁy Preferred ring
gglﬁz%gl&f r %st&eth% lfﬁ]‘gdsﬁgéﬂ %ucgee%%té qu% (%H%.t @?erﬂpla% énonocychc

nsa “on w erel

t eyciodikegit monﬁfeylcycioperaylpl’wbllohehﬁt eyolohepigh aref ¢he like. EExemplary
5 to. 30 14, ogl efera nmbered aronmatic

hBtdicyclic By 'ocheﬁb epﬁwcnqr r.nivh@?iam@nt B Qg b
i ncl U‘jﬁy é§|’1§’ bin a‘?éfﬁ?ﬁ‘d Lnon‘b\‘:gélfc;{ol?’ huilt%gglf’c;t?{y’tdrocarbon ring system

pyrim pyrazinyl, tetr
qof hid M}darbcpmatomsl, prafetiablyzaf 6/t0 1@ hadvoplatomai Bxernplary aryl groups

ben hlazol nyl, benzofuranyl,

'Z“EIetFFPeJB’. é%g?w%ﬁ sot hi azolyl, triazoyl,
i SOQUAQQJs)éH hdremz ehel i@nﬂ@y‘hetercb@ﬁl@eracﬁelté»ticycmrr@réalwla saturated,
car bazol yl , benzi m dazol i soxazol

phartialy URESuRd oragn%éwrﬁ%é# ReNtaiematia éﬁ@b@yéﬁ%ﬁé preferably 5 to 10
R0 i b O BREAE T Wby LG i 8 s
rlaétero &lona 'E}q:ucailg,t feederoaipars inaludy, butsareurcdtimitedito, oxygen, nitrogen,

turq?éﬁ%@r@ %90 'EHIS%&T?'%a %@9@@#@%@%&12%3%% nitrogen

cg,qdoglgwl es are aI so disclosed in The Handbook of
Chem stry and Physics, 76th Edition, CRC Press, Inc.
1995 Sgdle i‘@tqyg@@&szafgsalm disciased e The $tandbegle opfChemistry and

(B, PR, SAEOPRRLRES B0t BIRR 22 F1SH%! B discosre
cofortuieh lsyrhaebycmbmara‘tww referenceycl oal kynyl s.

Preferred non aromatic heferocyclic include, but are not limited to pyrrolidinyl,
pyrazolidinyl, imidazolidinyi, oxiranyl, tetrahydrofuranyl, dioxolanyl, tetrahydropyranyl,
dioxanyl, piperidyl, piperazinyl, morpholinyl, pyranyl, imidazolinyl, pyrrolinyl,
pyrazolinyl, thiazolidinyl, tetrahydrothiopyranyl, dithianyl, thiomorpholinyl, dihydro-
pyranyl, tetrahydropyridyl, dihydropyridyl, tetrahydropyrimidinyl, dihydrothiopyranyl,
azepanyl, as well as the fused systems resulting from the condensation with a phenyl
group.

As used herein, the term “heteroaryl” or aromatic heterocycies refers toa 5 to
14, preferably 5 to 10 membered aromatic hetero, mono-, bi- or multicyclic ring.
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"Al kyl", "cycloal kyl", "al kenyl", "al kynyl", "aryl",

"heteroaryl", "heterocycle" and the I|ikes refers also
to the correspondi ng "al kyl ene", "cycl oal kyl ene",

"al kenyl ene”, 15 "al kynyl ene", "aryl ene",

"heteroaryl ene", "heterocyclene" and the |ikes which

are forned by the renoval of two hydrogen atons. As

used herein, the term"patientjgrefers to a

war m bl ooded ani mal such as a mamml, preferably a

human or a human child, which is afflicted with, or has

t Eramplesantiudé pyoolyk pafidyli pyrazblvij thienyh) epyoimidinyl epyrazinyl, tetrazolyl,

ﬂ%fﬂgv * Guholind ety candsrobts Bene Baga - beetieraly. furany.
B Fzﬂfﬁ’r 07 12 4-GRaEANA ‘?éotﬁlﬁfol?lr eﬁ%&b¥l' ”ié.@ﬁﬁlhélﬂ WBéﬁib—thlenyl

ve |n redu0|ng |n1na I ng, reatln
c@nbemﬁdfmrmb pyragoly mptb@ﬁelylobenzmdaéalwi isodazalyl; m@dvl N oxide, as well

5 BB AR rom 1B cob BB BN vidPlonlp. o

a sl omg n@ed hareipy, thetems, ‘carboestlehgr “carbstyliph referofo bhsaturated,
progr essi on of he di seases and condlttéggs 25 descri bed
heA@aly, ungat Ohsﬂsaﬂlé’ategs BPR AjonAts siaple 3 1 dfapreferably 5 to 10

Slemgaadd grgbrﬂf tRldr i fﬁ?nn%n%tﬁt%@ £4rBBc ﬁ\@rﬁé’pér%gﬁso Atlosed in

is 1 ntend t0|nclu prophyl act)c treat
héheiHandbbek & Ghermsiar amt@ms;asa% Etitioep CGRT Eresseirar. s1995-1996,

RO AP h 200 oS R R o ed by BfSAGe.

] udgnerferred tarbabyded iAtiudn Bubste mbttimiteleao tysisalRgs, Bycloalkenyis or
human bei ngs and 20 animals without excessive

t%lca,aiwys”ru tation, allergic response, or other

pr obl, pC o, ul ) r s {%ﬁx% "

benef i rlscg]%' ‘ﬁ%!%nglse é?%ﬁi I'LB rrmrg ﬁgca )}S:le and the

dd«asptefbwse absd tie" theefcenesmndmgl Uaikyis@' olcytlbatkylene”, “alkenylene",
cl osed ounds, wher ei n the parent co,npo

AV EGE hy ARG BErteeyene: FhBErErless] FiHoe figs, which ars

%ﬁhgﬁ%?lﬂﬁé Fé%htb\)él aEmRHyaRlene®rhs. | ncl ude the

conventional non-toxic 'salts or the quat er nary anmoni um

sal t sA%fJS@%éle&lﬂ,e'ﬁﬁ'ﬁ t@@'ﬂrﬁ@ﬁi’ﬁﬂf“ﬂ@f&ﬁ%@ afwarm—bkaaﬂgi animal gyuch as a

u
gg]%\r/'{erﬁ f g ?l%‘bﬁg @g%{nc&r gﬁfs | nchude }#: 0S lseé@er [ ve(}Isi BP has the
f patemtiah to baaffiicted it oaelohmere dhsehsysrdrm!radndrt[ons descnbed herem

hydr opr om sul furjc, hos hor ric and

Che 1A%Use mr?lﬂeasme@ea@sre&@c ARERIG 5t 06 26 agount of a
Sc%}ﬂ dafﬁh eéb’rﬁ HveRtidh wﬁ?l‘?% foéotlvé ¥ FMuchng, Elirkihkéing, treating
nmet hanesul f oni'c

enzenesul foni ¢, gl ucuronic,
gbru c@ﬂrqﬂlnggth@t ampton‘ﬁenfztbiecherelal-d@pnbeq diseases and conditions. The
tgl'rﬂaggrﬁ%llr %n 'vsCMended to refer o all processes wherein there may be a slowing,

interrupting, arresting, or stopping of the progression of the diseases and conditions

described herein, but does not necessarily indicate a fotal elimination of all disease
and condition symptoms, and is intended to include prophylactic treatment.

As used herein, the term "pharmaceutically acceptable" refers to those
compounds, materials, compositions, or dosage forms which are, within the scope of
sound medical judgment; suitable for contact with the tissues of human beings and
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oxalic, fumaric, maleic, and the like. Further addition
salts include amoniumsalts such as tronetham ne,
megl um ne, epolam ne, etc., metal salts such as sodi um
pot assi um cal cium zinc or magnesi um Hydrochl oride
and oxal ate salts are 15 preferred. The

phar maceutically acceptable salts of the present
invention can be synthesized Hhpomthe parent conpound
whi ch contains a basic or acidic noiety by

conventional chem cal nmethods. Generally, such salts

C imirhals pridhoart eskclysive adokicityy itritetiont ra&le@clréspcbnsl@a&ﬂ other problem
forms of these co ounds with a ri,c anount

i chi_o
ofcoplcations sEmAIsNsHiate Wik & rersoae f?bewaﬂyf ek 36- 1 an
or gani 0
Geger a% L%%Hmé% u%l?)durfsﬁa@n% gﬂcéﬁWéEceéiféatitLQ%a'itg‘ohef?r ’gcc(ieenvatfves of the
edimmed qosm@unfjawm&remrthe @eanbmompoluedas empdl&eedsby goiaking acid or
stso U|t [ts ar undi tonla h tional
EF‘?m?@ % %fﬁ? a"?"?‘Fﬁ‘ eé‘cceﬁvﬁ'&? *ffb NGHAG ghe conventiona
Oﬁﬁﬁ%b&c s&ifsdrafie g Béten@?@mmﬁlurﬁ%&s of tha prhreSt @thpound formed, for
C. G Wr nut h, Handbook Phar maceutical Salts,
Pees@i@pie. fi9 PON-toXiGelPOIARICAAIOTDBRIC aEdSe Dv@nammgucm ganventional
?;ﬁ't&ﬁé‘r St inddE el dEﬁY&{)%ohPWr é’ﬁl@t &s @(nc? s hydrochloric,
rererence. The conpounds o he gene fornu IEB
haydnegrogric, rmﬂfurrg aéuffamxb sp:i;esﬁwmer Bttr]ttcaaru:lh ﬁiesmga apdthe ﬁé!ts prepared
t i nvention 1, According.tog a furt obj ect, the .
FBELATIaN R oRis S Acebe RIGREOP RAFORIS TBHATE. Bifis, Eialhanesulfonic,
pb@%ﬂ%&hlﬁhlé’fglh&ﬁoﬁi@“@%ﬂ% @futérﬂfcmtl@zﬁlcz saT&Wc toluenesu!fonlc

COI’TpOUﬂd and process he resen I nvention

poéqﬂ@r aumarie, malemn@m‘ tf@f hhﬁa{fgrtbcm addiionsalts mmmbeeammomum salts

5 28 it B, e SR RRET AN EC RS matal sl syhyge sodium,

Obotahelumt taldigntesiati drechdigiesium. oHydaidhidridenaintihexalate salts are
asm?glpé(gci ated by the skilled artisan. The appropriate

tions and substitutions will be readily
appar [ f e
SEPETRY AL g oSt a i, of ) PACAL] GRS can o

payrthesides fromuhl:lb mmmmdbwhmmetalm R. stm_ar acid;c moaiety by
RO eGP o rpisal el ey PR Pl e preppeps by reacting te
CRED ARUBr Bhsé omms of ehise mptium WilY < eftficHiometric amount of the
appropriate base or acid in water or in an organic solvent, or in a mixture of the two.
Generally, non-agueous media like ether, ethyl acetate, ethanol, isopropanol, or
acetonitrile are preferred. Lists of suitable salts are found in Remingion's
Pharmaceutical Sciences, 17" ed., Mack Publishing Company, Easton, PA, 1985,
p. 1418 or P.H, Stahl, C.G.Wermuth, Handbook of Pharmaceutical Salts, Properties,
Selection and Use, Wiley-VCH, 2002, the disclosure of which are hereby incorporated
by reference.
The compounds of the general formula (l) having geometrical and stereomers
are also a part of the invention.
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one or nore asymetrically substituted carbon atons,
and may be isolated in optically active or racemc
forms. Thus, all chiral, diastereonmeric, racemc forns
and all geonetric isoneric fornms of a structure are

i nt ended, unless the specific 15 stereochem stry or
isoneric formis specifically indicated. It is well
known in the art how to prepare and isolate such
optically active forns. For ex&hple, mixtures of
stereoners may be separated by standard techniques

| ncl “ﬂbﬁ&ﬂ rrr@l% J'Rhbt Hbjfgﬁg gﬂgé’ pléer?rgﬂgﬁik/?gt?d?ﬁsoglsé 36h%rfied with the

forns reverse-

C provest of pegpayationufafie canrlpbahds ef ﬂorrh olartia)t i on,

recry taI Ilzatlm?n, snd t he I chi raI yr})

i t hel e SOTOIRTE ANF 0SS, 9f mﬁ%? Vimyentigh gy be Sispared in 2

delinBer %‘f%a%bén&@l?%héwﬁftot Hog8t iRk Al thseaﬁtefrﬁe co OPounds can be

Conpounds present invention may prepare dy
v synteesjzest, f@y wa@plec byr spplisstiorTios a@a@énnsofaﬁ@ metqdsngescribed

BBl By Sl BT, &, abpBiRied Bdrg SKURE Yoy g arproprise

s Iniddifichtiorishandisubstitdtions wiltbisd Iréatm?t?paréﬂt@ﬁi el exnowsieor readily
indi cated, are as previously defin 25 In the

r Shiginablesfreradhe $Qﬁm'ﬁﬁ degatr te dhose; skl ﬁﬁﬁﬂ e Abcessary to
prot egt nhRRAkRE VSuch! H{écfﬁéc%” 2hn BLYRhd PR X 5!.’5%% Comprehens.'ve

hydroxy, am nd, 1 m no I 0O or car oxy groups,
tﬁ}zgamlaﬂammnama, HCﬂ-h;wl:ﬂ!sheﬂs pR&sduct, to avoid thelr

unman art|C| i,n the | COnven
o ot ol B2 s 4 e, 0 eo (B PR BresBT RntcH ey contain
Sbﬁé‘ Gﬁﬁﬁrégsﬁﬁrﬁéﬁnbﬂ@' subgfituRPEEPh S PatdRB, dnd¥napRaBsaiREM optically

Wits in Protective Groups in 22’ Organi c
Cﬁ@tmesor yacergia nfouns.ey hasidalsoniral, 1diasteregmerioy ragsmie forms and all

Eé%ﬁ&ég SsaBdP Sorrtd’ &F g%nét?ucmg g?é i\‘nter%eﬂnuﬂ?ggésesﬁe specific

reacti ons nay be carrie n the presence

oéteeedchenustr?lmnsomermtonmar speuﬁcaly indiebiaidc it isrwelhkitdven in the art
ﬁture of the se to be used {ns reac ang(t
BLE VRO APt SEhoRale 2L IRETSr FoR e, Miktures of

”Eﬁéréﬁﬂh@%'rﬁayb%e%%ﬁrdﬁ@d By ﬁér@dﬁr&’qgcﬁnhﬂes lhclbéﬁgnﬁut not llmlted to,
adverse effect on other parts of l'ecul e. “Exanp

oresguuitlolabmfe racegie Joimss | nergals mem-masemrde chist dygmtngraphy,

B3R eab o FiiSnn R BhtarBebh, iR be "4 by i ifiss ether
chomahirdsstarting etaterialgiot iy delibehate syrihekidot tatdet thiral entens)
al kal | netal  al koxi des, ' such as sodi um
Compounds of the present invention may be prepared by a variety of synthetic
routes. The reagents and starting materials are commercially available, or readily
synthesized by well-known techniques by one of ordinary skill in the arts. All

substituents, unless otherwise indicated, are as praviously defined.

In the reactions described hereinafter, it may be necessary to protect reactive
functional groups, for example hydroxy, amino, imino, thio or carboxy groups, where
these are desired in the final product, to avoid their unwanted participation in the
reactions. Conventional protecting groups may be used in accordance with standard
practice, for examples see T.W. Greene and P.G.M. Wuts in Profecfive Groups in
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10 net hoxi de and sodi um et hoxi de. Usual ly, reactions
are carried out in a suitable solvent. A variety of
solvents may be used, provided that it has no adverse
effect on the reaction or on the reagents involved.
Exanpl es of suitable solvents include: hydrocarbons,
which may be aromatic, aliphatic or cycloaliphatic
hydr ocar bons, such as hexane, %flohexane 15 benzene,
tol uene and xyl ene; am des, suc

N, N- di met hyl f or mam de; al cohols such as ethanol and

MeQRY Cﬁ@dus&ﬂyh@cbrm VHEE ind Sofls e1dont J Ftve McOmie vy Protective Groups
tert-butyl ether and tetrah drof uran. The reactions

caf Q@ﬁ@fcﬁfeﬁf@smé%lewwa%s& 6% of tenperatures. In
gener aéomtm,’erea%dh@ h&%%ﬂ %S%Uttlﬂ ot@:é”ﬂré’sle%g%: 4 % b(ase There is no

reaction at a tenperatur from
prpsribeddt pestriobion adpothe raben dfethparaseuinebd oséd)OCBhls Tém:tlon. and any

gg{nﬁgﬁr&e ééﬁ?{%]?&)%&%fga%g %n:qo B iyqae:{ﬁgy é@@lyi\gg use%i here, provided

t GRBER Hdd" Ro HRlefsBEMAt YheotREr bﬁﬁs ro?%&e%cu@@é%ples of suitable
provi ded that the reaction is fected under th

prtmsgsrIéqlud@naodlumnbydmxlde.np@rtaawuvecar@owe; b'wtrmylamrrm gkali metal

caaBeRG 2t SR B bldp B oSS g Byafily, itrium compounds,

rmhiatmmétwmmrrband Gotyiigitiumoal atedinsetaFalkoxitaapkach as sodium

onpounds np recovered by distilling off the
sdﬂ@ RYid P@%WJ@SE‘@%‘W% m xture or, if necessary,

af ter Lfgu%‘ilgl rebB§briidre Egﬁle ¥ ﬁ‘p% suﬁéﬁ?@kél?ﬁtrﬁ%gé&bf solvents may

m xture urlngthe resi uelnovvaer
exter ased, cmomed that30 has neradvernses effédt eorothgaeacticobw ent the reagents

and lin off th olvent fromthe. e tra

AT e FromBiese of iaide. Faflents PRluger 5858 Beiney sghich may e
Prbinbie! Bhbhé@ib'@“&yd{ﬁhbh#ﬂlomdrobﬁﬁbbﬁs qs@:ﬁn a8 URdkam®, cyclohexane,
recrystallization, reprecji pitation or the various

c rlnaﬂﬁgm@gplggng ang &y BRe; cAnaiges, rﬁytcatﬁsy\l@bdxmqeﬂwylformamlde alcohols such
C*HsoéTﬁ{: %B*I%efﬁén@ra%ﬂaeftﬁérk V&éhhéé”d;lefﬁgﬁétper methyl fertbutyl ether and
ration of’ a

chro ograph rocess of
C datpahydldofarary, ornul a (I) of the invention is another

obj ect_ of the present vention. .Accordi to the
or esele REEITSR et?mpﬁ%%g? ilS e Sshberillies. Ipeneral, we
afnﬁuﬂ@bh%mént%%aw sltethe rbﬁctﬂ'm/agbocéﬁlpléfét&ﬁ Sflomby°C to 150°C
one or nore reactions, lead t
(more preferably from about room temperature to 100°C). The time required for the
reaction may also vary widely, depending on many faciors, notably the reaction
temperature and the nature of the reagents. However, provided that the reaction is
effected under the preferred conditions outlined above, a period of from 3 hours to

20 hours will usually suffice.

The compound thus prepared may be recovered from the reaction mixture by
conventional means. For example, the compounds may be recovered by distiliing off
the solvent from the reaction mixture or, if necessary, after distilling off the solvent
from the reaction mixture, pouring the residue into water foliowed by extraction with a

water-immiscible organic soivent and distilling off the solvent from the extract.
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the desired function, by nmeans of one or nore suitable
reagents. Those reactions 10 include the de-protection
reactions, as well as usual addition, substitution or
functionalization reactions. According to a first

aspect, conpounds of the invention of fornmula (1) can

be prepared from conpounds of fornmula (I1) R1L

-(CH2)3-0\ / R 15 (I1) in which Rl and R2 are as

defined in general formula (I)f,23 and R represents a

precursor group of R Generally, a substitution or

f : l i ' t [ [

rAREB, 1Sttt BT, # ARaid be B SRR B IO welkknoun
r phrigesy, ssuhgas vecrystalization, alepoduipitatiom arithe  vatibies cBfbmatography

c qund of formyl a can be obtained,.froma coppoun
ceoR e R0ty CalyPichionatgerapp SLarERe LS GRS A matography.
carbonyl function, with a suitabl e organomagnesi um

hal i de or, conversely, froma conpound of formula (I

Do
wher eThe pprassermfsprapsrationeh a earopeunsy, of &rmivley (1} vé the invention is

BRI 6 R PRGN, " he oui tabl 6 r eayent
exhi Addonding atHeopseht irvention, e basressior Chriuysormbmiup” of a

R represents afgroup with a CONR3R4 function, the
cBRp gEPUR HRTRIA t0 MY O'CHR WRCRISAR; Rk AN MPIgereactions, lead to

i Lo . . .
O R IRen KRG IR R e bEMICRY [yapleeder Thoso reactions
nisglnde thie aesurotemiibe neaciipnst dsawvelly as hesudhRERition, substitution or
function. Said c ound of formula (Il) in 24 which R
r@BP@W@hS%F [frac?ﬁgﬁ)% th an acid halide function can, in
t ur n, Adeer@iBlab nefirst hsbt Scorarmmidicorahe figvahiba of Fbimuwla (1) can be
which R represents an acid group which, in turn, can
terepated) frea donerauads ehfummate &'f) formula (11) in which R

presents an ester ggoup. 5 Mdire precisely, when R
R !
represents a group w _@2 gl_zjen pon, the
conmpound of formul alé?d ¢4k b \ romthe
correspondi ng conpo of fornula in which R

represents a group with an al c(ﬂ)‘lol function, by a

in which R1 and R2 are as defined in general formula (1), and R' represents a
precursor group of R. Generally, a substifution or functionalization reaction of R'
into the desired R function is carried out.

More precisely, when R represents a group with an alcohol function, the
compound of formula (I) can be obtained from a compound of formula (I1) in which
R' represents a group with a carbonyl function, with a suitable organomagnesium
halide or, conversely, from a compound of formula (ll) where R’ presents a halogen
atom, by forming the corresponding organomagnesium halide followed by a
Grignard reaction, by means of the suitable reagent exhibiting a carbonyl function.

More precisely, when R represents a group with a CONR3R4 function, the
compound of formula (I} can be obtained from the corresponding compound of
formula (II) in which R’ represents a group with an acid halide function, by means
of a suitable reagent having the HNR3R4 function. Said compound of formula (11} in
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dehydratation reaction. Mre precisely, when R

represents a group with a NR3R4 function, the 10

conmpound of formula (1) can be obtained fromthe

correspondi ng conpound of forrmula (11) in which R

represents a group wth a carbonyl function, by an

am nation reaction, under reducing conditions.

Al ternatively, when R represents a group with a NR3R4
function, compound of fornula:%ﬁ) can be obtained from

the correspondi ng conpounds of formula (I1) in 15

whltith R' resriesensnd greupwith ranvn?cndn hahdimffmg:&imna:tmnlmmm be obtained

suj tabl e HNR3R4 r.eagent sai

m.ao_ﬁgmpsaﬂé S oeade b e avh Bryﬁﬁpnhseara agicegroup which, in
c
7 ot Pah P dolameBitanta doRticy eB?Lbéééant W ERTRIATR, Bresents an ester
wigrbu@m suit abl e reagent of formula 1 : (OH)2-B-R (1).

b es Ao YprasiRERpn I [ dep esSLa S otEoNAP b alkeny! function, the

A%mpbme @mf@rrwqr)obaaﬁ@@cabtam@cﬂmﬂmothefcdrrtﬁspbnaﬁgt¢c9ﬁpound of
of formul a can be obtained fromthe correspon

c drimoHlAd(IBf lrf cwlwﬁln aR{ represeats RagieuUPCMAG-am, aﬁcoh.@s func%lon by a

(1 and R2 are as defined in general
dek&?fa‘??t}'%ﬂ '%%g{r?é? ally, a reaction conprising the step

of grMdrengramrsdmnwhemd%imgrasbatsdesgrcnm Rithr auNRiBR4 function, the

carried ut e resent.s

nECERDLPRI o TR RreaoBs bt TN R isspAnYa smpound o

MhPn A CEFSIn! WhicH @Sre'b?éﬁn@ﬁ RO grud aRigh 'dérleS}%MV'Tunctlon by an

reactions’ under suitable condifions. 5 According t

f @minatiorargastion, wulesdeduningeondiionsi a (1) can be
obt &l ARErialive§o WG SRIRBNALE oflu GHAU RFARA 1o, ompound
of formula (I) can be obtained from the corresponding compounds of formula (II) in
which R' represents a group with a haiogen atom with a suitable HNR3R4 reagent.
More precisely, said functionalization reaction can also comprise a step
consisting in a Suzuki reaction, from a compound of formula (ll) in which R'
represents a halogen atom, with a suitable reagent of formula 1 : (OH)>-B-R (1).
Preferably, this reaction is carried out in the presence of Pd(PPha)s under

basic conditions.

According to a second aspect, compound of the invention of formuia (I) can
be obtained from the corresponding compound of formula (Il)

R1
N=(CH,);—0
R2

(i)

in which R1 and R2 are as defined in general formula ([). Generally, a reaction
comprising the step of grafting or constructing the desired R group is carried out.
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in which R and R2 are as defined in general fornula
(1), Y and X respectively represent a nucleophilic
group and a | eaving group or a precursor thereof, R
10 represents R as defined in formula (1) or R as
defined in formula (I1). Generally, when X and Y
represent a -OH function, said reaction is a Mtsunobu
reaction. Generally, when X gﬁyresents a hal ogen at om
and Y represents a -OH functi said reaction is
carried out under basic conditions. 15 According to a

f ds. of f | :
obt a1 IREE BIFCAE STy T CRRIGTRILS S he RIS T MEfRropisig can be
Rhade pr' intbridabr frick& s8cdaskive dfeps Ee?ccﬁ'dﬂw? (! }%enéréllw\k‘ﬁcﬁﬁh reactions

R1 and are as defined in fornmul a represents
aumfégléﬁbiﬁtc‘@ﬁﬁltioﬂﬁ represents R as defined in general
formula (1) or R as defined in general 20 fornula

(I'l). Cenerally, said reaction is carried out under

basi cAcomnding itomsfurth@omppectd corhpbmndmbﬁfdn‘v‘lu)a ¢imahebe obtained by

bt db d f I Vi | d
(SRUPIRG Combranciat Rtmifa VLRSS 01 1) (W1 1) 1 whi ch Hal

and R' are as defined in formula (VI), Hal' represents

a hal ogen atom o nd ,of fornmul n be
obt ai ned by redugti onz)gnd >gycl i zati 3n conpound of
formula (IX) = (((E\%aRb)mZ NC, ~) (I(V

in which R1 and R2 are as defined in general formula (1), Y and X respectively
represent a nucleophilic group and a leaving group or a precursor thereof, R"
represents R as defined in formula (1) or R' as defined in formula (ll). Generally,
when X and Y represent a -OH function, said reaction is a Mitsuncbu reaction.
Generally, when X represents a halogen atom and Y represents a -OH function,
said reaction is carried out under basic conditions.

According to a further aspect, compounds of formula (l) can be obtained by

coupling compounds of formula (V) and (VI)
R1

N-H Hal—(CHz)rOOR"
R2
V) (V1)
in which R1 and R2 are as defined in formula (), Hal represents a halogen atom,

R" represents R as defined in general formula (l) or R' as defined in general

formula (11). Generally, said reaction is carried out under basic conditions.

Compound of formuia (V1) can be obtained by coupiing compounds of formula
(Vi) and (VII):
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wherein Ra, Rb and mare as defined in forrmula (1).
Cenerally, this reaction is carried out under
catalytic conditions, in the presence of a catal yst
such as rhodiumon alum na. 10 Further, the process of
the invention may al so conprise the additional step of

i solating the conpound of fornmula (1). This can be done
by the skilled person by any o% t he known conventi ona
nmeans, such as the recovery net %ds descri bed above.
15 The starting products are commercially avail able or

may be obtai ned by applying or adapti n;R"knovvn
nmet hods or those described in the exarnpl €y. In
particular, the procae{s\e—l/t\lnﬁri nvent j may make use

of optically pure starting productH® or™1nternediates.

More parti cuI arI y use gﬂl)t he fol |l om ng(\déyi vative

(X): NH 20 >c<i) particularly useful for the
priavieh bl an@ R"rw@ Abi @ﬁnedrﬁefqrmuaw&vd} slahgeprasetits a halogen atom.

di scovered a new process for preparing optically pure
(3S,5S5)- dinethyl piperidine. 5 According to a further
obJ ectCorhpeumnd &f dotmulavetdannbé luksained d8r reduatipn cares eyclization of

compqund of forrmula (X) conprising the
st RﬁlPWGL%fncfgrfﬂel ound of formula (XI): C_N (XI)
10 More precisely, said st rlses reducing (XI),
preferably under catalytic g such as rhodi um
catal yst on alumna, in the sen %Zof an al coho
such as nethanol, with a ré&gcpﬁg agent such as
di hydrogen or an hydride such as a borohydride or an
al um ni um hydride, optionally®n the presence of a

MBLRref!RA, Rb and m are as defined in formula (I). Generally, this reaction is
carried out under catalytic conditions, in the presence of a catalyst such as

rhodium on alumina.

Further, the process of the invention may alse comprise the additional siep of
isolating the compound of formula (I). This can be done by the skilled person by
any of the known conventional means, such as the recovery methods described
above.

The starting products are commerciaily available or may be obtained by
applying or adapting any known methods or those described in the examples.

In particular, the process of the invention may make use of optically pure
starting products or intermediates. More particularly, use of the following derivative

(X):

14y

NH

(X)
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as a nickel salt. 15 (XI) is in turn is obtained from
conpound of formula (XIl): YY (XIl) with Y
representing a |l eaving group such as a nesylate or an
hal ogen atom 20 Cenerally, said reaction is carried
out in the presence of a cyanide, such as potassium
cyanide. (XlIl1) is obtained from conpound of fornula
(X111): 28 OH LOH (X111). Cenerally, said reaction
is carried out with a suitabl e2feagent of fornula: Hal
5 Y, such a nethanesul fonyl chloride, in the presence of

a basg,.ar with,an h enating agent, such as | fonyl
ol or 598 A eoeuORF 7% BBSBE S 08 iR s The MVentors have
RephesgiBtaidre8@ SEhesrs cé&e Riroc aen@f dphigall ure (38,53)
I nvention are sunmari ze%ﬁo bel ow. O@@El " ~%r df 0 +¥COp 0 ( )
10inegthpipipedding. O \ 7NH dD~ KI A~ N~ Cl/~"O DVF " Y#J
m,"~\ & ~*"~\ OH NONHNO~ fYI MOH~\ \ | CH
AN d ENO(CHzC 2

According to a further object, the present invention thus concerns a process

for preparing compound of formula (X) comprising the step of reacting compound
of formula (XI):

(XI)

More precisely, said step comprises reducing (Xl), preferably under catalytic
conditions, such as rhodium catalyst on alumina, in the presence of an alcohol
such as methanol, with a reducing agent such as dihydrogen or an hydride such as
a borohydride or an aluminium hydride, optionally in the presence of a metal such
as a nickel salt.

(XI) is in turn is obtained from compound of formula (XIi):
Y
&
(XH)
with Y representing a leaving group such as a mesylate or an halogen atom.

Generally, said reaction is carried out in the presence of a cyanide, such as
potassium cyanide.

(XIi) is obtained from compound of formula (XIII}:
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CHZCIZ "$YI MH T NO+..,7 N/~0 TNO THE29 H NO
MeMyBr ~AN-~O ti~ 1Y THE Br MyBr GV ~0 F G\~~O | OH
MyBr N-\0 1 -- NU-Ol THF GGHSOC ,,,.. N O ~ 1)
FYndine Er'0 rY 2) MONa THE )I7J / | HO' v v NH2
acid h G~"\D Qp | HNa NN~O/ HCO Me N~"O THE q p
HN ~11vd ~ |

28
OH
Lon

-

(X1,

Generally, said reaction is carried out with a suitable reagent of formula: Hal-
Y, such a methanesulfonylchloride, in the presence of a base or with an
halogenating agent such as sulfonyl chloride with or without a base such as

imidazole.

Representative schemes of the processes of the invention are summarized

below:

O
- -
o " + IQ/‘LO K,CO, /@i 0
HO - Cl/\/\o

DMF
@io/
k@ l/\/\o@i KQCO“ K@
TomF

N/\/\O

/@jw /@jcr
NT~"N0 (coan, N0
CH,Cl,

P~ *@i o,
N o Me,Ni + N
—_—
THF



NH N'-"0 MOH~NO 0O 0 C K2CO8 KZCO HO/ C~~O DWW
30 OU.HO KROO~~O0OO/ DWW 0 M,NHN, GN AA AH
cp” *n THEGNOo O O "NHWw ,,,NveZ | / HO/ HOI /

HO" Y rN*~Cl NMez "r N~-O. HBnCl N 1 *"YJIJN # KzZCO

I/ 11/ DW VNI P/ CCNH

29

Et,0
Y, N
2) MeONa THF

/@ HOj\N\NHz /@/‘O
NT~"0 —_— N T~"0

polyphosphoric

acid




MOH 5 -~-cI OHOOW EIN3 O CHZClz OMs KCN AN 1
B-crown-6 O ~ iN CH3CN 31 /NH RCNH N MCHI I
PPh3 DOAD G\V OCH/ | PPh I G\~~O HO O tol uene /

HO®B :

OH Br KC03 GN~O Pd(PPh, )4 tol uene

30

o ™~~"0 N0
0 I |
MeNH W N
AcO4BH
AcOH
" —
O @M o OMO

THF

O

Q/\/\Cl

T 70 \Q/\Q

DMF z
\O/\© _PUIC_ UH
MeOH
Q
~5-Cl
OH (n) OMs
\L,OH [ \LOMS
CH,Cl,
N

OMs KeN A
1a-crown-6 N
OMs — Z

CR,CN



\/I / O-d Ow KzOy \ DF 0O d O/~ C 0/ GNO/
GV~\O 5 0~~Cl o. K2CD3 DM rN-~0 The synthesis may
al so be carried out in one pot as a nulticonponent 10
reaction. According to a further object, the present
invention is also concerned wwth pharmaceutica
conpositions conprising a conpound of formula (I)
together with a pharnaceutica#Ly accept abl e exci pi ent
or carrier. 15 32 The antagonists are advant ageously
used as active ingredient in particular, of nmedicanents
havi ng psychotropic effecys, prapoting wakeful ness,
attention, nenory and Tnp;gvigggpn"d Nin treatnent of
pat hol ogi es such as Al zhegrfer' geondi segse and ot her
cognitive disorders in aged persons, depressive or
sinply 5 asthenic states. Preferably, said conpoups
may be used tg treat and/op”prewant CNS disord i[
such as Al Zh§i ner®% di at treqt i on, wakef @
menori zati ofi di sorder ogni t bsees def TN E$ oM
psychiatric pathologﬁ%s, in particul arin aged

per sons, depressive or asthenif states. Their nootropic

effects can be useful to [ te vigilance, attention
and 10 nenorization capaci® n heal t hy humans_-~Jhe

compounds of the inventpon &€8n al so be usef
facilitate night wor r add@it®ation to tinme
humans. O@’\/‘o Pd(PPhy), O”\/\o

—_—

toluene

7 ke 0
o o

0\/’\/@

N OWC. . + w

; @ o

SN 0\/\/0
T e 3
O DMF O
SAS SAS
The synthesis may also be carried out in one pot as a multicomponent
10 reaction.

According to a further object, the present invention is also concerned with
pharmaceutical compgositions comprising a compound of formula (I} together with a
pharmaceufically acceptable excipient or carrier.

15
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In addition, these agents can be useful in treatnent of
obesity, vertigo and notion sickness. It can also be

useful to associate the conpounds of the invention with

ot her 15 psychiatric agents such as neurol eptics to

increase their efficiency and reduce their side

effects. Application in certain formof epilepsy is

al so foreseen. Their therapeutic applications involve

al so peripheral organs nainly &2 stinul ant of

secretions or gastro-intestinal notricity. 20 The

conpo i ' ycul_anl.y. N1 :

the T D apdfe X8R Bh P BEbd B B0 REh ihYartioular, o
Adrditamehisy .hawitigd eptiagropict sffedts, premstingowaksiung®y attention,
al so be useful in treiiing and/ or éyeventlng epilepsy., .
2 ENGI0NYs B8R HEHSPYING "TBRRY. eifisireaiesnit ¢s pathgrogigs alch @feAizheimer's
| RyiSMBEENafd Usthef %_ogﬁiti i€ordBRy i adld BEHARS ddpfeddife o simply
brain sonmetimes signal abnormal l'y. Epilepsy Is glso

k msthenicastades direfarabldi said dempolingeirpay bei ysed fouidertnand/or prevent

S of el ectri.cal tivity.in the brain. Epilepsy is . .
o S0 Poferg et BB nten ik Base, autRnlaP yairellnBEs e horization
Selisordars, tdmjnitiveerdeficiad isa idtiic spaloloyman MEGaeular in aged
condition like alcohol withdrawal or 30 extrenely |ow
bPeEPnsudearressive opastien@itgtesepi | epsy is sel ected from

h : s . b . N, _
and ST STRRERE efidots bl BE ierto BAMasp LigHrcS Slhention and
amemgrirstionecap ddity dan deiaithy édumansididid comablinds théhe invention can

present a i catjon al so concerns . the use of the
e 8RB Gt tiio TBHUBHR, DGR WO P dantethn {agram bt humans.
preveny LAgitibar s Uyehtdcas dePus&P I HEbInYSht o GiRRity, vertigo and

apnea (GBA), Dementi'a with Lewy bodi es and/or vascul ar
deradionisickrn®@sd. in  particular the treatnent of the

et i 156 18 usel S RERAT s coRBRLGS bl R BlE R wit other
bpegihitria adiesty sivh dshiduroleptics tointreaisel thieif Bfficlmcs la@einreduce their
W th consequences that may persist throughout the

wEkPfifeRburs in the form of sleepiness. This
Application in certain form of epilepsy is also foreseen.

Their therapeutic applications involve also peripheral organs mainly a
stimulant of secretions or gastro-intestinal motricity.

The compounds of the invention are particularly useful for the treatment of
CNS disorders of aged persons.

Additionally, said antagonists or inverse agonists may also be useful in
treating and/or preventing epilepsy.

As used herein, “epilepsy” denotes a brain disorder in which clusters of nerve
celis, or neurons, in the brain sometimes signal abnormally. Epilepsy is also known
as a seizure disorder. A seizure is a sudden surge of electrical activity in the brain.
Epilepsy is usually diagnosed after a person has had at least two seizures that
were not caused by some known medical condition like alcoho!l withdrawal or

extremely low blood sugar.
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i ncreasingly well-recogni zed di sease is characterized

by periodic collapse of the wupper airway during sleep

wi th apneas (periodic cessation of breathing),

hypopneas (repetitive reduction in breathing) or a

conti nuous or sustained 15 reduction in ventilation and

excessi ve daytine sl eepi ness, neurocognitive defects

and depression. It affects algsst every systemin the

body, resulting nanely in eased incidence of

cardi ovascul ar di sorders (Qureshi and Ballard, J.

Al l er 2 2 3 i ihS

o kroierantl, Srilps) "R RObciedt B the Corct o’ ihSabsence

e?aieksynsm rchddmrs end alduits Poigrmasorrasiatant dssporaitiele sezbres, and
ner.ation of dopam nergic neurons in the

d#5ﬁ§EWP¢¥?aPEPF§%t from whi ch derive the notor

i mpai rments and neuropsychiatric disorders

characteristic of the disease. \Wereas sone other

am nédgitionaliurtbe pesend @pplisaiipn also epnesypedhe Hse pbthe compounds

23 RRBER, B B T R RG ARG el oot

?lﬁpamrrw @SAY) @wmeﬁtnamﬂh mwl tesckidsy aaﬁ?r edstulandémentia, and in
n ocess , ancet

Mgtgc”%‘rg trRakaR o "'%% Omﬁeﬁbﬁfﬁcggy 1996, 4, 1693).

vvh| Cﬁ.d;.qjééd%relm “ébéfﬁﬁ%e %fee&aﬁj; | g”%é’l@b 3Bferfedito Herr‘eun as "OSA")

t he nlgrostrlata dopa i ¢ neurons had been
pleaotess bieatfung rdgmderot}nanm:mas prizuaribddinnigsieap |w1ih aphsequences

SRR, et e ablt PAR TR i, ] i) fgiobPRess. This

hedraxdingly . wali-ferldgRizedodisédse @rﬁha@@étgrummexﬁerwaid voliapse of the
was not nodified 34 by co-adm nistration of

tUPPBH eRiaMRY edUTIDGD r PERR y Pitt apPReas dResgdisi nessalnsy & breathing),

SHfpides (RN, yglon (PPRATOD P BBy ustans

a:eduotlbutlabfleetllauoal atrideexcmssmbscﬂybmeosﬂeeﬂlﬁess t esurocognitive defects
on the.c

AR ERe ot It RS ShpEHGREne ALReTRIb 3 pody: ERufhgnamely in
%ﬁééﬁ@%fa@ﬁ@@ &f cdrdRvabdgar é‘|§ox%!e?§5(92‘u¥eélf atn'aeBallard J. Allergy
neur onal degeneration process, since the nunber

anesdins imexinos, 2003, t1HE, B4Rk These, rsaoévmpharmamlogmtreatment
?@Jﬁg‘%\ nodel (Ryu et at, Neurosci. Letters, 1994, 178,
) aken together these findings suggested the |ack

of "t MrRarRipeuhsCdisahss™e $'P DY id mainlgl assooitedrwits 4 debBreration of
%%BS‘%HQ?&E ngthroFr;[s) in the nigrostriatal tract from which derive the motor
impairments and neuropsychiatric disorders characteristic of the disease. Whereas
some other aminergic neuron classes might be affected in the parkinsonian brain,
post-mortem neurochemical and immunohistochemical studies have shown that
histaminergic neurons are completely spared from the degeneration process
(Garbarg et al., Lancet 1983,1,74; Nakamura et al., Neurology, 1986, 4, 1693). In
addition, in a model of “Parkinsonian” rat, in which the nigrostriatal dopaminergic
neurons had been previously destroyed by unilateral administration of the
neurotoxin B-hydroxy-dopamine, the effect of the antiparkinsonian drug levodopa
on the tuming behaviour, a reflect of its antiparkinsonian activity, was not modified
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10 In addition to the major signs of PDin the novenent
initiation and control which constitute the core of
the di sease, it has becone apparent during the |ast
decades that a | arge proportion (as large as 74-81 %
of PD patients display sleep and vigilance disorders
(Garcia-Borreguero et al., Sleep Med. Rev., 2003, 7,
115). These include disorders of sleep initiation and
mai nt enance, sl eep fragnentatio%? 15 parasomni as
(including nocturnal hallucinations), sleep disordered

5 Ly v 9Lt 58 B SR PES LG e sgoms

f aHustamtet &), Eapkindtnisn iRel/dinDisore., aﬂDOVBI ¥59). Mhig abserice of effect

o1 1 ebufRle 1SS oo kol G et (5t udgrita comple
a'@r?ereseﬂgh@%bhﬂr&:yloﬂie’y%&fd {ﬁ?l?otte’t%‘?t Nellfoseieride! 29?2 0114, 176} or

i ndi rect dopam nerfgi c agoni sts. The 20 treatnment o
tlﬁ shaapaseraﬂced:fs‘zbaiﬂertes asha casuitpf He nelermlat degeneration process,

0 t ci t i C

33 e KL EREL BE e sy, B ihé sBRBRL BatEd B s game anima
slm@@elrtﬁ@a etexs, NeumsdcivLielfers, Migoed178|cigg sFalatttogeeher these findings
indication for this stinulant dru of essentially
urfiigerptesdba dankh togragettio miprest ﬁg ieass @felér@lgﬁuaél@e pianagement
hgﬁl authorities. 25 PD refers to idiopathic PD or
i diopat hi ¢ par ki nsoni sm descri bed by James Par ki nson
I n 181 .adbftnclol thiecrabjar etig el b PPN thec medement emitiatiart and control

repqose, br.a nesi a | o ss qf, voluntary novenent
ontigh respbitle e e i hacdasase, fobnbrey e AATEd duing the fas
g%‘é%@@ thdt @ Efg}e\’ proﬁBﬂto@P@s%@e ASTPAIGH BN bf PB}[’;%tlwlts display sleep

ficulty in turning and a stooped Fosture
panldovlg@r@erfascprdawsk(fiafcmﬁormmaceéa 36leep Med. Rev., 2003, 7, 115).

| 6 DABHE P8 R e hRe iR il fBbmentaton,

NicgiF@sdranias qinEnAtignodtanssl didliuenationd)) hgleéFJ dif,onaegéts beéathing and
PD in the movenent jnitiation and contro V\,hl ch

c EXSESSVR avhimec sleapipess r@cdwfa@asé o8P AHAYE" pkepdianrsppriate and
T%!é@?e d F%PIES?ntg ds%!?-:l ﬁé ﬁ?@ o Y@ty Zrl?% SN Jﬁa‘ﬁ/s%ear whether

Vi ance sor ers-associ at e
Pﬂ‘iisigrohpd:é dlsnrqjenst usqauraly nerhﬂedrtoathe PRiiitself dervghether there is also
|n|t1a|on I nt sIe ment ati on

sl ee fra
P Eonatae 2o B B e RaE PR g SRR ELLTTbi Fbonists. The
denshtriensbesi BessS of idisdrdéisNWhicH AR alPtdsatifPorh @&sks of circadian
ci rcadi an_dysrhythm a (| nver si on of sl eep-wake rhyth
rythmicity, is poorly efficient : for instance modafinil treatment of excessive daytime
sleepiness was tried with limited success and the indication for this stimulant drug
of essentially unknown mechanism of action has not been recognized by health
authorities.

PD refers to idiopathic PD or idiopathic parkinsonism described by James
Parkinson in 1817. The clinical tefrad of PD includes tremor at repose,
bradykinesia (siowness of voluntary movement) or akinesia (reduced or absent
movement), cogwheel or |eadpipe rigidity, and postural impairment causing
difficulty in turning and a stooped posture. The pathologic halimark is the presence

of intracytoplasmic eosinophilic inclusions (Lewy bodies) in addition to loss of
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Denentia with Lewy bodies (DLB) results fromthe

accunul ati on of such bodies in the cortex (whereas

their accumulation in the nigro-striatal conplex is 10

observed in PD, a rel ated degenerative disease).It is

characterized by cognitive inpairnment, attentiona

di sturbances, hallucinations, depression and sl eep

di sorders. Vascul ar denentia (VD), the second nost

frequent cause of dementi a, aft®r Al zheiner's disease,

is characterized by acute |oss of menory, orientation

aﬂgHro}é u?ﬁ’%‘:éﬂﬂs‘(aﬁ'utlfaurﬂg (418 cB ﬁﬂ H b&dities ?@‘ﬂﬂe?%% r SIgns of PD

wi th denonstrabl e cerebrovascular Tesions in

strf frer mogemeothinitighentands centrol dvvtﬂdzfecelsstltuwmel u:cped:frtha disease a
ars, The co

IER PR oo TR B Borbee MRl gpese ‘sieep

P&RY eligil@fte0Tdistrddrs g AssdBite@Nwith CRDESTcluRRRe A t particular insomnia,
di abetes and so-called "netabolic 20 syndrone

Veisariars of slaepr bitiatiaaand meinteancaedless kggmestaiox pyrasomnias,
R n 1 e | u
CHRLFT BB By, SogdoP B8fine  Lgbghess ing siep
| attackseargl cimasiant dysemahicis (invessibn of sleepaﬁaim:mythm)
hyperinsulinema, hypertriglyceri dem a, dyslipidem a,

| ow HDL- chgl esterol, hypertension, ro- al bum nuri a,

obesi P§Menta I%M?Wnbo@ﬁﬁ dPbBAgEBIEE T dhacrcsumation of such
b fy

AQG el thy Bortaf duBerede LT SQRITUARR, 87 HRERRHS 2eli complex s

uskferved dm FtD wtrelagechddgmerameedsaasejgt $¢ ebpratierimeddrys cognitive

SIS g caRLcBbrRb R bS R aR s BaSR Se ser

sgkbRidr®n, the cerebral circulation and/or inmmune

system The present invention also concerns the

correspondi ng net hods of treatnent 5 conprising the
admi n‘i/asmﬁaridnmeﬁtiaa(\(ib)nﬁwaelcmfd miost fraqxeemti mausedg‘eielmasentia after

W a har maceuti cal | v _ac t abl arri

e&\kﬂﬁmﬂf}s asegs%al?i@m %{tﬁr:ﬁé%ﬁeaecﬁqﬁ 58, memgry. orientation and
| eeduitilé cfahétiomsOand he sftepUb R fedvatademdhsiraBl 6érebrovascular
treatment of herein- described di seases and conditions

i lesipams| innpatigTis SvECHRY 1A RiRgriRASIAN e dipbades.ofyperlipidemia, sleep
SEbGéq%rs vér? @Jr§ Aclinician skilled in the art can

rea by the use of clinical

The compounds of the invention can also be useful for the treatment and/or
prevention of vertigo, motion sickness, obesity, diabetes and so-called 'metabolic
syndrome'. Metabolic syndrome was first defined as syndrome X by Reaven
(Diabetes 1988, 37, 1595-607). It refers to a cluster of metabolic disorders such as
diabetes, impaired glucose tolerance, insulin resistance, hyperinsulinemia,
hypertriglyceridemia, dyslipidemia, low HDL-cholesterol, hypertension, micro-
albuminuria, obesity, inflammation, cardiovascular disorders and/or abnormalities
of fibrinolysis and of coagulation.

Additionally, the compounds of the invention can be useful for treating and/or
preventing sleep disorders, stress, psychotropic disorders, convulsion, depression,
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10 tests, physical exam nation and nedical/famly

hi story, those subjects who are in need of such

treatnment. A therapeutically effective anmount can be

readily determ ned by the attending diagnostician, as

one skilled in the art, by the use of conventiona

techni ques and by observing results obtained under

anal ogous circunmstances. In detggmning the 15

therapeutically effective amount, a nunber of factors

are considered by the attending diagnostician,

i naargaiepsy, isligordens 1of the elyrodhalemehyperissabresigipactthe cerebral

it ' | health; the specific
dié{ecy?éﬁpn%&%‘é@?}g%%%%%@ee of -i nvol venent or the

severity of the disease; the response of the

i ndi vidual subject; .the particuIaL coqpound,

adni ni SYePEEent Rveption alsp cRRRMSIDE LOrEAPORdieg methods of treatment
bi i @bl Lt FBI hiSL | ri [ ;

S ETHAISIR the' AERRIARLR o Corfibolte ofnB RSB Mhether with 2
c gritrmaceauticallysticeptabln¢ardemoroeteipientdbevpatient in the need thereof.

ci rcungtance he unt of. a_coppound. of for mul [ )., ,
whi oh e PeaTieaEn, 8RRt sObiePicURCHR, nohaa Phlpient of herein-
ef d&etibedVdideasas \andessititiony is! RN withiH he rakiity bAg tkoiedge of one
i ncludi ng the dosage of the drurg to be adm ni stered

t Hekillgr drfhen BrtcAdlinisaarskilled instheeark cam geadjiu idstityo by they yise of clinical
f . - . X
oNeACnERP RS BIBN AYS e EAPARY R bk Buross whg are i s
t hef spalt treatmenid t he route of adm nistration.
t abl e’

et or K etopeiisall sBrevBI RO, G0 st GRET e i the atiending
n%iadgl{d%ﬁéiﬁﬁ, 88 oAd \CRIISE in ﬁlg'a‘?ﬂ %thé”u_s@torﬂ %bnvé#ﬁbﬁdlﬂé&ni%%es and by

reacC IQI’] when admr]lstere to an anlrm, or a unman, L
apphsepingatresulis? obtained dihdre rasialpgouphairemesiandesalln ydetermining the

t ahl Ler” incl k] t dj .
“55Rb AT 7 Ok S B of PBLET e PIATDS o atenang
f ididgrosticign, sinalugivgabungot ikgRAt ©: tvebpedies apeutijsct; its size, age, and
enmul si fyi ng agents, _suspendi ng agents, solvents, ]
di@@gfaj, gAlty gpeq%@lﬁqﬁjg,m\gﬁ\{qdbgﬁ iepgrgqs pélﬁaolvemept or the severity
angfl fhid n@i@éa% efpeS Leép%%é) % 3hé rﬁﬁd ﬁid@ﬁﬁ %Ugjbbt? & Sl compound
agents and the |ike. e use of such nedia and '‘agents
f admipisteredicthet imadle af taduwenistraiionanibe sbibavailability kerawactenstic of the

the art. Except.insqofar as any .conventional, media qr .

o IR RADIRTRR . e (dpsPhtoaiEn, SSEHE dherissof s concomitant
UgBedifatiohNand Beier PSIsldrE ch@imrAanddsons i s cont enpl at ed.

Suppl erentary active ingredients o i )

The amount of a compound of formula (I), which is required to achieve the
desired biological effect, will vary depending upon a number of factors, including the
dosage of the drug to be administered, the chemical characteristics (e.g.
hydrophobicity) of the compounds employed, the potency of the compounds, the type
of disease, the diseased state of the patient and the route of administration.

“Pharmaceutically” or “pharmaceutically acceptable” refer to molecular
entities and compositions that do not produce an adverse, allergic or other

untoward reaction when administered to an animal, or a human, as appropriate.
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can al so be incorporated into the conpositions. 10 In
the context of the invention, the term"treating" or
“"treatnment”, as used herein, means reversing,
alleviating, inhibiting the progress of, or preventing
the disorder or condition to which such term applies,
or one or nore synptons of such disorder or condition.
"Therapeutically effective anns? nmeans an anmount of a
conmpound/ 15 nedi canent according to the present

i nvention effective in producing the desired

ther apgUideq ﬁ‘ér&ﬁc“pheﬁ‘ﬁ%éghélﬂlyta‘bcéB@blé“lé@l‘?ﬁe‘r’oiﬁclu‘d@@ any diluents,

term "patient”, patient 1h need thereof,
| IGﬂB-IVdB’G ﬁwpl&nt&a@awebicl%oaummprmg Bwleh&;tﬂéarsodlsmtegratlng

PSaPtor heBar ABhl” lonhg CRERE SRERARES poepts, sotvens,

g@wpreadwﬁ ahe8ia, t&m@tuﬁggp@nn@@ctaﬁaltam@ antit@ngaloagemty, sotonic and
provided in an aqueous £hy$l ol oqi cal buffer sol ution

cahs@rpﬁprﬁgietaym agqraﬁ%w pgg of @A&cerm@d@ and agents for
agﬁbHh%éu%{:éloébéwgyﬂb%%r{cgg§§ Wgﬂ%ﬁ&maihecper At dé'xd&/glf%sto‘?ar as any

rsngmn’usnélr m&d& Maggﬂtk[_g mmrﬂlﬁatmgé Mghd:hebaxdwevmg@ldier%lts use in
 Ha eSS hhTtafeie boTRrbuish, Sibbbyhiiaarvaaredien
Ieaﬁam@wun@aﬂpbebtea hﬁoﬂﬁ@f:@mbsgnmsage of drug to be

adm nistered 'is likely to depend on such variabl es as

g he tiptheapantext ehtheinenden.evisi igrmofireatieg” oF staginent’, as used
ph?%ﬂf&e?ﬁy?e\%\f?bgv Ilé\g l'fd; g’ﬁ:@ |H€ft$é gi@@re@? c{‘fhélub?éventlng the

c dispederdrsehditive to whith $uphneimabpiiesyor bhe arenpresyrhptdis of such
and its route of admnistration. 38 The

ex0|p ent
Efiﬁi(?écef'd‘f‘ﬁ'é present invention are capable of being
adm n*'F’rfe rf%ﬂ/tlbé‘llwgﬁecg%eaﬁw% m‘éﬁﬁé eh@ LUt 8 é”Hotmpound/

dose” si'n ose whi I's capabl e of bei
amadmmmemt egcording tmtheepteseahmvamﬁarheifmt:\feelnrmadutlyg the desired
h ndledtan Egckaged, remai ni ng as a physically and

%ﬂfp Sthbl e unit dose conprising either the

act i VAc&arémgn@und indeigioh, they tedd “Batidit!, MrCoutiestah! need thereof’, is
acceptabl e conposition, as described hereinafter.

sipdendedyfer a humas onnaryBuman massmal affegtenpoikely tcobq@ffected with a
ML pQicHORYical disorder. Preferably, the patient is a human.

In general terms, the compounds of this invention may be provided in an
aqueous physiological buffer solution containing 0.1 to 10% w/v compound for
parenteral administration. Typical dose ranges are from 1 pg/kg to 0.1 g/kg of body
weight per day; a preferred dose range is from 0.01 mg/kg to 10 mg/kg of body weight
per day. A preferred daily dose for adult humans includes 5, 50, 100 and 200 mg, and
an equivalent dose in a human child. The preferred dosage of drug to be administered
is likely to depend on such variables as the type and extent of progression of the
disease or disorder, the overall health status of the particular patient, the relative
biclogical efficacy of the compound selected, and formulation of the compound
excipient, and its route of administration.
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wei ght. By way of general guidance, unit doses for
humans range from0.1 ng to 1000 ngy per day.
Preferably the unit dose range is from1l to 500 ng
adm ni stered one to four tinmes a day, and even nore
preferably from10 ng to 300 ng, two tinmes a day. 10
Conpounds provided herein can be fornulated into

phar maceuti cal conpositions by:%@dnixture with one or
nore pharnaceutically acceptabl®© excipients. Such
conposi tions may be prepared for use in ora

adm niHer @rhPdundB &S the Pf ehy invenfiditafeosdpadie of Bbingtédrﬁlhlstered in
capsul es; or parenteral admnistration, particularly

witfob'asmfwa, M@arem thedpup |“umtsdo s&{) 5}86n8 Bcirgle ose which | s capable of

I f
S APk PAREM Ypo Rt e e, el PR B beotegea
erarmpgining a@alpthg;bnbaﬂycandvcmmmﬁly%tam Umuo@@b@hpﬁsmg leﬁher the active
co osi tions ma¥ conveni entléw_éﬁyadm ni tered in

ungr iReifn 8" 3%ap BRATRIASE bapcaat;a 5t CP‘WE"%\E'%o@% described
V“Hebe WAB%JCH%QE}I@T Hﬁﬁﬁ%%é? ?éé'ng%%taref m CHB! ® mgfkg of body

escrlbed I N Cl ence an Practlce
PiveaighicBy wagtohgentral gmxiawﬁnmrbdoses f@ huniehs, rapge fiiont 011tmg fo 1000
Wi V| Ki Ph d |
o balHay el inel it 858 PR, Jom, £ 200 g geministered one to

afpuriitids ARa9! &l sveraimoke praf@rablydrin a6 rhgrd 300 rhdetwo times a day.
conposition. Oal conpositions wll H)mg:{eneral |y include

afeampqunds revided hergin cant be fompulatad ite RharPaARUticgheompositions by
t afbflidre Plith Soné’o\we gﬂﬁffy‘ﬁﬁc%uhé%l@c%ﬁ?ﬁt?plet N&cdigik®s.  Such
m)r of any o OW Nng

can contain oné or t he
i cgmpositons magurbecp;ve;pmamﬂxr Lts{e ia osal mdhramistregiony partiaulaiiy aethe form of

R b e L A

S%Iﬂt@ﬁs st@pehsiBhé &ebhwlmlns%i% ag irﬁ@hhé(eﬁﬁ ;ﬁrﬂudih&rly‘:%tthe form of
such as nagneS|un1stearate a g dant Such as

cppwdesalnasal drops, o axrogels; ar dﬂ@ealbmn‘que@gmie, topially or via trans-
as: r r saccharin; or a flavoring agent such as
gngélrﬁ%i%egbr nmet hyl 30 salicylate. Capsules can be in

t he f Thercemposiians n@gzpe@m@nwnﬂﬁm‘et adraipisigred inhirithdedsge form and

39 generally rrade from gel bl ends optional
bMEYdRRy RF\?REI{E%I asqnvcvfz@ﬁsme dﬁ/éft’@” oV Insthey Eha'%/“aceu’ﬂca' art, for

Cc I th .
CERBH, bRt P Rar ORI T RSO . "o

ofenharaiodagk., uhit; , Llppmcebtabhblhmnsc&atWﬂms oPhiladgiphia, PA, 2000.
Q he

S Ehab ool PoRR B 5 Biho, BBl Bhflor A% Rillias can bc
included as part of the composition. Oral compositions will generally include an inert
diluent carrier or an edible carrier.

The tablets, pills, powders, capsules, troches and the like can contain one or
more of any of the following ingredients, or compounds of a similar nature: a binder
such as microcrystalline cellulose, or gum tragacanth; a diluent such as starch or
lactose; a disintegrant such as starch and cellulose derivatives; a lubricant such as
magnesium stearate; a glidant such as colicidal silicon dioxide; a sweetening agent
such as.sucrose or saccharin; or a flavoring agent such as peppermint, or methyl
salicylate. Capsules can be in the form of a hard capsule or soft capsule, which are



10

15

20

25

30

5 agents, preservatives, dyes, colorings, and
flavorings. In addition, the active conpounds nay be
i ncorporated into fast dissolve, nodified-rel ease or
sust ai ned- rel ease preparations and fornul ati ons, and
wherei n such sustained-release fornulations are
preferably bi-nodal. Preferred fornulations include
phar maceutical conpositions inghich a 10 conpound of
the present invention is fornulated for oral or
parenteral admnistration, or nore preferably those in
\@anera!& roadg diond gelatin bengds eptomallyrhenmdadonith ﬁlafsmimls,aasadveli as a
a, tabl Preferr d t abl contain lactaq

SpfoEPeile b, frsoR i A g corRPNgGobgEMatprials tat
FAYHIAORE  pHYBBASB K B %Qﬁfsé@@ uni@ fof é&la?nplé‘ B¥ings of sugar, sheliac, or
conbi'nation. It is also an aspect of the present
derielio egeatst Hthen oaaimbzsalel fofms rayryp @seeilwn maye montain sveeetening

Bk BRSRLARNEL AL, Cofidhr SeB PAREL, ARl e acte

aspesvimde rmaﬂ beaiidepurated qﬂtutfa@malss@% pebsifiedhmleasador sustained-
enul si ons e liquid conp03|t|ons é al.so include

BEleae? s Proapareians, Jidederelianss, abfeMiersiy &¢eht sustained-release
%Eﬁﬁi%dégarefdré%ﬁaﬁrﬁé&acol oring agents, and the

n- agueous vents include al cohols, propylene
gl yc cﬁrefez@dp dbyeulatidnendnaidec ophannegeutisial eccun;bwtms h ims which a
ol ive oi d orﬁﬁnlc est.ers

e Bt 158 BrSetp B SntB i T 15 gra i nacuRRY Soministration,

Wi dre prafdranie thdsedh avhichng coﬁfpbhﬁ@ of the P@&émqweamon is formulated
bi oconpati bl e; bi odegradabl e lactid

|2tctd deblet. yEfﬁfelmd tablgts| _\pﬁ@’qaln dactose comstarch magnesium silicate,

use%/cgf%se%: pient's Wh%bggﬁe re eaSer%%lgWa gpfnpipation. It

is mtsom'daspéottof ﬁ\sepmsent\mﬂulméws theatra Sdmpaunidusfehd Iptasént invention
utrlent g | eni el ectrol yte repl enishers,

and s
08N %E‘CPFF&'% 4ed fog,qﬁpﬁdHﬁ’reqr &ligd ¢ r ose, and the
likey; &?’eﬁ%ﬁhﬁﬁfs' ok 'aﬂnﬁ’rﬁ@cféﬂonpiﬁélﬁﬂé %'Eé}lle ‘éahéd(ﬁ«&r ¥r non-aqueous

syst ens or these active corrpoun s i nclude
admaeaesusneylsloae,eaad enywgons:nehe diguidi edrepgsitions nvey calso include

BT, s e P bRy BbE i elib 8 ARBRAG and coloring

feRjents] adriconise fiike, iNdrahquidons, soweretd indlQdé naltakidts, sprelpylene glycol,
means as dry powder, aerosol, or drops. They may be

Reediens, r‘éwlovegeme elFieti gl o BB QIgANS eters such as ethyl
SO AN s AIAE B DS of 4RSS 2l red, and
tsiabng. dnnparhcmiasablomnmatlbleorblmgaadwle lactide polymer, lactide/glycolide
copolymer, or polyoxyethylene-polyoxypropylene copolymers may be useful
excipients to control the release of the active compounds. infravenous vehicles can
include fluid and nutrient replenishers, electrolyte replenishers, such as those based
on Ringer's dexirose, and the like. Other potentially useful parenteral delivery systems
for these active compounds include ethylene-vinyl acetate copolymer particles,
osmotic pumps, implantable infusion systems, and liposomes.

Alternative modes of administration include formuiations for inhalation, which

include such means as dry powder, aerosol, or drops. They may be agueous solutions
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to be applied intranasally. Formul ations for bucca

adm ni stration include, for exanple, |o0zenges or
pastilles and may al so include a flavored base, such as
sucrose or acacia, 5 and other excipients such as

gl ycochol ate. Formnul ations suitable for rectal
admnistration are preferably presented as unit-dose
suppositories, with a solid based carrier, such as
cocoa butter, and may incl ude éosalicylate.

Formul ations for topical application to the skin

k At \ '
SSpEIARYY 107 ol ot BB R R SRy, TLARR, Bt fBipte  and
be:feuswl?olatﬁ;ldnd?y BeFtiMeF?ﬂa%milnis&ratid)mnﬁlh:lerfomi 2{) nasal drops, or as a gel
ol yet hy| ene col s, alcohols, or thejr combinations,
IF:)&P R \162511@“%0%% gy %?fffbfat")ﬂ? %ﬁ%@%ﬂdnaa'ﬁirﬁ#wn%g%ﬁor example,
C%&ﬁ?¥§§&£gfﬂ§€aﬁ§ rrgslysaqsroqﬁ@cﬁ@é BSref Bhss adhd %ts. ucrose or acacia,

| i pop sions-or buffered, aqueous sol uti
dizmdolothed amdpientsli sypbr sed giyeochqiatey nEormuslaticns  suitable  for  rectal

nGRfaton A Aiferbl WeStted as Ut e isupbatfoRtR it & solid based
exaffel efuchberbbbda butgetobhd thayfificldde ta 88lRylate. Formulations for topical

1-{3-[4- (N, N-di net hyl car banmoyl ) phenoxy] propyl } - 3, 5-di ne
t IBpPlsiagien fel thfe skingxefesally wkedhe foroy KRR iptent, cream, lotion, paste,

1o sbusVsertb i ol el o bl b el T prpoleym oiy, anoii,
hydlysthiyleoei diycOBSGaloahols, 202 Mheiiolcohitrimatiohs di Foztriiations revitable for

in tetrahydrofuyran (3.75 m-) and tetrahydrofurap (10 .
nitrapsdesmal aqridstraien 8ﬁ%gﬁ@{ﬁseaﬁe r%‘ﬂ'ﬁ?@%éﬁ‘%‘i‘%ﬁ@?y caphge lipophilic

%mw&&gi & BARREEN doie8s sm&ransrsi@sa@?d BRERS Hrs%eége in a polymer or

purified by 5 chronatography over silica gel wt
merweghesive.et hyl oxide/ ligroin/triethylamne 80/20/1
as eluent. Fraction containing the expected product are
pool ed, concentrated under reduced pressure and salted

W th Phe WivedhionXglfutha&dilgtitated/bel Hot restricted by the description in the

following examples.

Example 1

trans-1-{3-[4-(N,N-dimethylcarbamoyl)phenoxy]propyl}-3,5-dimethylpiperidine,

oxalate
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37 ng of trans-

1- (3-[4- (N, N-di et hyl car banoyl ) - phenoxy] propyl } - 3, 5-

di met hyl pi peri di ne, oxal ate as a pink powder. 10 1H

NVR base (CDC13) 7.38 (d J=8.7 Hz, 2H, arom, 6.90

(d, J=8.7 Hz, 2H, arom, OS(t,JGOHz 2H, CH20,

3.05 (or s, 6H 2 CH3NCO, 2.5-1.8 (m | OH, 3 CH2N,

CH2, 2 CH, 1.25 (dd, J=5.8 Hgy; J=5.8 Hz, 2H, CH2),

0.95 (2d, J=6.8 Hz, J=6.8 Hz, 6H, 2 CH3) 15 B0 | OH/

I A O\ (COCK NO ~ CH2CIZ4 [3-(cis and

t r ansA3, rhixtlireetdiy MeBrelsi dindo )iranspd eydimetiyipjperlinagpratmxylbenzoyl
20 Oxa

CEbRAE N rEEn e NBERERE 5 splitol o 8MewiRniia Girahydrofuran

4(:§ 35 (8l ySarm ebtfahgBofuran (10 mL) is stired for one hour at room temperature.
5-di net hyl pi peri di no) propoxy] benzoi c aci d,

hgrd;eodnmrradetsuccwsegtyatedl dingBl oredugedt hrane@stqrzo and purified by

EfteioBeRg ool 00 R ity el i/ Rpinvgetriamine

asg/200ncast eaieed lmdarogr &xd)gtaminggltmsw@ct@wpmdawnare pooled,
gép@‘c?%e%g&gﬂg e@L@é& Pge%geq?e;ag(i aglct:eéj whth ZSOSmEJ eof oxalic acid to yield

Mg 3, 5- digget hy' BaReALdARMAURAXNY RARZENbyIEDADYbropyi)-3 5-

hydrochlorlg used w thout further pdrifticat’i‘on.
odinetbylpiperigine, Oxais a6 Dpkdwder) 4-[3-(cis and
trans- 3, 5- di met hyl pi peri di no) pr opoxy] benzoi ¢ aci d,
hydr o-

"H NMR: base (CDCls)

7.38 (d, J=8.7 Hz, 2H, arom), 6.90 (d, J=8.7 Hz, 2H, arom), 4.05 (t, J=6.0 Hz,
2H, CH20), 3.05 (br s, 6H, 2 CH3NCO), 2.5-1.8 (m, 10H, 3 CHzN, CHg, 2 CH), 1.25
(dd, J=5.8 Hz, J=5.8 Hz, 2H, CHy), 0.95 (2d, J=6.8 Hz, J=6.8 Hz, 6H, 2 CH3)

O
OH /@ACI
—
CH,OY,

4-[3-(cis and  frans-3,5-dimethyipiperidino)propoxylbenzoyl  chloride,
hydrochloride can be prepared as follows:

Oxalic chioride (800 plL) is added dropwise to a solution of 4-[3-(cis and frans-
3,5-dimethylpiperidino)propoxy]benzoic acid, hydrochloride (2.33 g) in dichioro-
methane (20 mL) containing one drop of N N-dimethylformamide. The mixture is
stired for two hours at room temperature and concentrated under reduced
pressure. Cyciohexane is added and evaporated under reduced pressure to afford
2.55g of 4-[3-(cis and frans-3,5-dimethylpiperidino)propoxylbenzoyl chloride,
hydrochioride used without further purification.
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chl oride can be prepared as follows: 5 A solution of
cis and trans-

1-{3-[ 4- (et hoxycar bonyl ) phenoxy] propyl } - 3, 5-

di met hyl pi peridine (5.3 g) in a IN aqueous sodi um

hydr oxi de solution (50 nmL) and nethanol (30 nL) is
heat ed under reflux for 30 mn. Methanol is evaporated
under reduced pressure. The agueous | ayer is washed
with ethyl acetate and acidifiéd wth aqueous

hydrochl oric acid. The precipitate that appeared is
fllte&ed and dried 10 to give 4-[3-(cis and

t rans¥3, 5- di met hyl pi peri di no) pr opoxy] benzoi ¢ aci d,
hydrochl oride as a white sglid. Rf TLC o}

(di chl or oet hane/ et hangk9Q410) = 0.15 D W e o
K2CO8 Y~\ O Ck=o 15 PME 5 and trans:
1-{3-[4-(neth x;}“car bo?lyl ) phen®y] p

pi peri di ne canybe prepared asyb@l | ows: A m xture of

nmet hyl 4-(3-chloropropoxy) benzoate (4.57 g), potassium

carb € 8. g - -
tr angdlg3 ’ECIdl r?a@tg hyﬁ?ﬁgﬁ %llf’rﬂaéhylpsp endmo))pr%%%xyz]jlb%r;ztoglc yta |c id. hydro
oohlaridziean be q@@m@rgduaarfoum de in N, N-di net hyl f or mani de

o i palber it o TR R (B BB bropy-a.5-

Thisethylpipefitinel (5. gnnent Nedgbous dediuteH nd@ @@Iatmsre(so mL) and
and purified by chromatography _over si with a
el (3 i PR G E5 e Toe B i W0 i gvaporated under

9Fé/d%:ggd fé@ﬁﬁé Oﬁhé%ﬁhagﬂ ”%:érh@ yFash gtvﬁﬂn Bftﬂﬁ%%?at@ra%d acidified

pool concentrate uced pressure
ywerh duqngo&s Bgdrochlodic sacechdlher avm&p]ta’{e?;thpﬂappmrtedxw-f itered and dried

A PR AR el Rk S s,

(ﬁ}a&bémbﬁa@w@wm&@nol 95/5) = 0.3 5 E
Rf TLC (dichloromethane/methanol 80/10) = 0.15

/17232540 et hyl -

D
o}
NH 0/ Ki N/\/\O
+ K,CO;
o ™>"0 —
DMF

cis and frans-1-{3-[4-(methoxycarbonyl)phenoxy]propyi}-3,5-dimethyl-
piperidine can be prepared as follows:

A mixture of methyl 4-(3-chloropropoxy)benzoate (4.57 g), potassium
carbonate (8.29 g), cis and frans-3,5-dimethylpiperidine (5.31 mL) and a catalytic
amount of potassium iodide in N,N-dimethylformamide (100 mL) is stirred overnight
at 100°C. The suspension is filtrated and the precipitate washed with ethanol. The
filtrate is concentrated under reduced pressure and purified by chromatography
over silica gel with a gradient of dichioromethane/methanol from 98/2 to 90/10.
Fraction containing the expected products are pooled and concentrated under
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oi O C 'Br + 0 K2CO3 HO DVF Cl / ~~0 \ Met hyl

4- (3-chl oropropoxy) benzoate can be prepared as foll ows:
A suspensi on of potassium carbonate (48.4 g) in a

m xture of nethyl 4- 10 hydroxybenzoate (10.65 g),

1- brono- 3-chl oropropane (55.1 g) and N, N-di net hyl -
formam de (100 nlL) is stirred at roomtenperature for
15 h. Solids are separated by filtration and washed
three tines with ethanol (30 n#}, The conbi ned
filtrates are concentrated under reduced pressure, and

| h@f& %'Pis%kéﬁeﬁi&ﬁ' L ieling TRHEG o of %ty BEnSIRRIamethoxy-
éhﬁ%ﬁgﬁﬂ@ diﬁiéﬂﬁjfﬁ.p@ﬁ@ﬁle under reduced

pressure to give 1

4- (3- %T@@@mﬁm@f@m@aug@wm@@ further

U R o iRy et 2 e 2/ 1) = 05

trans-1-{3-[4- (N, N-tetranet hyl enecar banoyl ) phenoxy] prop
yl'}-3.5- dinmethyl pi peridine, oxalate Follow ng the
procegure descri bed in exanple 1A, but starting from

4-13-(cis and o .
trans- 3, 5-di net hyl pi peri dj r opoxy] benzoyl chl ori 0
hydr ochl or i ge™70t%: ) dopykrcgl i di ne (500 .i'

di chl oromret hane (10 myp; ves 2 of . 4 rahns;

” 4‘“‘%’ cl o)

(1% B SRR SR BB sl =

( CDCl B) suspension of potassium carbonate (48.4 g) in a mixture of methyl 4-
hydroxybenzoate (10.65 g), 1-bromo-3-chioropropane (55.1 g) and N,N-dimethyl-
formamide (100 mL) is stirred at room temperature for 15 h. Solids are separated
by filtration and washed three times with ethanol (30 mL). The combined filtrates
are concentrated under reduced pressure, and then dissolved in ethyl acetate
(200 mL). The organic layer is washed twice with water (50 mL), dried over
magnesium sulphate and concentrated under reduced pressure to give 15 g of
methyi 4-(3-chloropropoxy)benzoate used without further purification.

Rf TL.C (heptane/ethyl acetate 2/1) = 0.5

Example 2
o}
N
Oj:OH e, N/\/\ O/Q)L Q
0“" “OH E;)

frans-1-{3-[4-(N,N-tetramethylenecarbamoyl}phenoxylpropyl}-3,5-
dimethylpiperidine, oxalate

Following the procedure described in example 18A, but starting from 4-[3-(cis
and irans-3,5-dimethylpiperidino)propoxylbenzoyl chioride, hydrochloride (700 mg)
and pyrrolidine (500 pL) in dichloromethane (10 mL), gives 24 mg of frans-1-{3-[4-
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7.51 (d, J=8.7 Hz, 2H, aron), 6.90 (d, J=8.7 Hz, 2H,
arom), 4.06 (t, J=6.0 Hz, 5 2H, CH2O), 3.55 (m 4H, 2
CH2NCO), 2.5-1.8 (m 14H, 3 CH2N, 3 CH2, 2 CH), 1.25

(dd, J=5.8 Hz, J=5.8 Hz, 2H, CH2), 0.95 (2d, J=6.8 Hz,

J=6.8 Hz, 6H 2 CH3) Exanple 3 0 O OH N/-~O\ all

OOH 10 1-[3-(4-benzoyl phenyl) propoxy] pi peri di ne,

oxal ate A Foll owi ng the procedlﬁre descri bed in exanple
1D, but starting from 4-(3-chl 5ropropoxy) benzophenone
(1.37 g), piperidine (1 nmL), potassium carbonate (2.07

BT gleyiap, yRpingpyone, oo o

f @rwhitd powdét h oxalic acid (55 ng) in acetone 15 (0.6

m.), . of

1-%3- ﬁ%zgﬁ%ﬁggﬂﬁ propoxy] pi peri di ne, oxal ate as a

whi t e7 ga000d 88, 71k VR aro %.@DEd,(M@)HZ, 21 a(r@mj,JtF.@@ 8, J=6.0 Hz,
Hz, 2H aro?_, 7.67-7.53 (m 5H Ph), 7.07 (d, J=8.8

H2H, £5120) a3 68) (M, AH.2 CHNGSS, 25118 (IZH,14dr|§d>(/HzP$.?0§H?n¥ CH), 1.25
6 3 : 2
C@,,J-%@,(%%.éﬁ#,%%),%é (2d,%26%8 (2, (3 84 6%, 2 CHa)

4- (3-chl or opr opoxy) benzophenone can be prepared as
follogg: Eo!lomﬁng the procedure described in exanple
1E, bE¥& ing from4- hydroxybenzophenone (0,99 g),
pot assi um carbonate (3.45 g) and 1-brono-3 25

chl oropropane (2.5 nL) in N, Ndinethylformamde (7.5
m.) affords 1.4 g of 4-(3- chloropro Ophenone

as a yellowoil. Rf© H( tanelat b a 1/1) =
0.5 45 Exanple 4 :x:|N N ©
JAr

3- (4- cyanonet hyl pheg xy] pi peri di ne, oxalate 1-]

1-[3-(4-benzoylphenyl)propoxy]piperidine, oxalate

A Following the procedure described in example 1§D, but starting from
4-(3-chloropropoxy)benzophenone (1.37 g), piperidine (1mL), potassium
carbonate (2.07 g) and a catalytic amount of potassium iodide in N,N-dimethyl-
formamide (25 mL) gives, after salt formation with oxalic acid (55 mg) in acetone
(0.6 mL), 239 mg of 1-[3-(4-benzoylphenylipropoxy]piperidine, oxalate as a white
powder.

'H NMR : oxalate (DMSO)

7.73 (d, J=8.8 Hz, 2H, arom), 7.67-7.53 (m, 5H, Ph), 7.07 (d, J=8.8 Hz, 2H,
arom), 4.15 (t, J=6.0 Hz, 2H, CH20), 3.08 (m, 6H, 3 CHzN), 2.15 (m, 2H, CHy),
1.70 (m, 4H, 2 CHy), 1.50 (m, 2H, CH>)

B 4-(3-chioropropoxy)benzophenone can be prepared as follows:

Following the procedure described in example 1§E, but starting from 4-
hydroxybenzophenone (0,99 g), potassium carbonate (3.45g) and 1-bromo-3-
chloropropane (2.5 mL) in N,N-dimethylformamide (7.5 ml) affords 1.4 g of 4-(3-
chloropropoxy)benzophenone as a yellow oil.

Rf TLC (heptane/ethyl acetate 1/1) = 0.5
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A Fol l owi ng the procedure described in exanple 1D, but
starting from 5 4-(3-chloropropoxy)phenyl acetonitrile
(698 ny), piperidine (658 pL) and potassium carbonate
(1.38 g) in N Ndinethylformam de (16 m -) gives, after
dissolution in a mxture of diethyl ether (5 m-) and
ethanol (1 nlL), and salt formation with oxalic acid
(191 ng) in acetone (0.5 nlL), 483 ng of

1-[ 3-(4-cyanonet hyl - phenyl ) propoxy] pi peri di ne, oxal ate
as a beige solid nelting at 181C. 10 'H NVR oxal ate

( DVSOExampie ¢d, J=8.6 Hz, 2H, arom), 6.92 (d, J=8.6 Hz,
2H, arom), 4.00 it, J=6.0 Hz 2H, CH20O), 3,91 (s, 2H,
CH2CN), 3.05 (m 6H, 3CH2I\I) 207( : ), 1.70

(m 4H, CH2), 1.50 (
4-( 3- chloropropoxy)phenyl cethoni r|Pe can be prepared
0

as follows: Follow cedure described in
exanpl e 1E, but starting from 4-

hydr oxyatia bﬁ@tﬁb Hd 0 brldlﬁét@‘e‘élaiém car bonat e
(24 g)walr;(dr% 355 Hyggl%a ?@Bgne m -

N, N- dAnet hyF@lwragnﬂme p(q;@dme feseribed ds esarwleg 1§D kut gtarting from

L ARABRE DR BESL AT 058479, Apklhelosal apdhgssiom
Ocertidrate ﬂﬁ38lg9 ¥, N-didhelridfbimamidie (16 ml) gives, after dissolution in a
byt (R SPSE  go oot i o
f’r%zlf{ir(?tslclC ?an(gl acet ce Oe'1r?ox3$()) p5rn(;|5yl ]493 rg:gdl net hfu[% 4—g¥?raomethyl-
i péeoﬂwonwmlnemchneawsalatefasreabelga sofic) medtingt atr‘raé!dCat

room § u nhydrous atnosphere and a 2.61

M sol ﬁ"@ﬁﬁ ar@?ﬁ@%@ﬂesi um brom de in

tet { afp\dr @f Uit%aﬁ Hid‘ﬂ}q) o) ?QQC(de@Etij‘ <H3M25H3 aréhmﬁ %00 (t, J=6.0 Hz
mxture is stir room t enperat ure

2H, CH0), 3.91 (s, 2H, CH2CN), 3.05 (m, 6H, 3 CHzN) 2.07 (m, 2H, CHy), 1.70

(m, 4H, CHy), 1.50 (m, 2H, CHy)

B 4-(3-chloropropoxy)phenylacetonitrile can be prepared as follows:

Following the procedure described in example 1§E, but starting from 4-
hydroxyphenylacetonitrile (4,65 g), potassium carbonate (24 g) and 1-bromo-3-
chloropropane (17,3 mL) in N,N-dimethylformamide (23 mL.) affords 6.86 g of 4-(3-
chloropropoxy)phenylacetonitrile as a yellow solid.

Rf TLC (heptane/ethyl acetate 1/1) = 0.67

Example 5
oH

o O
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guenched with a saturated aqueous sol ution of anmoni um
chloride. The solution is 10 extracted with ethyl
acetate and the conbi ned extracts washed with water,
dried over magnesium sul phate, concentrated under
reduced pressure and purified by chromatography over
silica gel with dichloro-nethane/ nmethanol 95/5 as
eluent. Fractions containing the expected product are
pool ed and salted with 20 ng of46 oxalic acid to give 70
ng of trans- 1-{3-[4- (1 hydr oxy- 1- met hyl et hyl ) - 15
phenoxy] pr.opyl } -3, 5-di net hy| pi peri di ne, _oxal ate as a

paI e Yansdn3sdr(idydrexniroetayainubenemustyropys3.5-d,
6.82 (d, J=8.6 Hz, 2H, arom), 3.98

gthgﬁ’b"%@‘”eaé’%ma&m 3.1-2.5 (m 6H, 3 CH2N). 2.05
(m 4H, CH2, 2 CH), 136(m 8H 2 CH3, C-12), 0.98
(2d, J=6.7 Hz, J=6.7 Hz, CH3) 20 trans-
1-[3-(4 acetyL noxy. | ]- 3veBsiti ng} j e
can be preparep Ss)\d)ég’crl bed |'¢P990 744 47 6Exan'pl e
6 OH OCH 0\ OH (RS)-1-{3-[4-(1-hyd
roxy- 1- net hyl et htyl ) phenoxy] pr opyl } - 3- et hyl pi peri di ne,
oxal ate 5 A Followi ng the procedure described in
exanpl e 5, but starting from

( RS) - A- { 8elutief methoxyarar bt Aqetiv poaydyropl | -35-dietdtiyipiperidine
L8 ah G LBV (a1 hrrY Ry vom dPaReaute yader anhydrous

abﬁrﬁb%ﬁwere ahb e 2 %‘%'Nr'q ysfoﬁ{’gi)"czigfd{ ?riéthﬁﬁgﬁéé‘n'thbn%ﬁmGe i @4raF¥drofuran
rrééfr@/uﬁitvaﬁd)ipﬂ alioRYisgr 3pg Imixigravist stiprast aleioom teempaiawr@tf@r 3 hand
aagggg%gtﬁ%%ﬁur&ié@g&@%oluj@éadé%h?n&@%ﬁ%lplé #4 §0Iution is
(Eextrdetéd QuittizethyR Heefat® @hd tBe 3dmbined EixtractEds ed. with water dried
30\9& &rggnéglumcggll\%éte?'co%célgntratéd Tzndgil:egit?ced) pressure and purified by
chromatography over silica gel with dichloro-methane/methanol 95/5 as eluent.
Fractions containing the expected product are pooled and salted with 20 mg of
oxalic acid to give 70mg of frans-1-{3-[4-(1-hydroxy-1-methylethy})-
phenoxy]propyl}-3,5-dimethylpiperidine, oxalate as a pale yellow solid.
"H NMR: oxalate (DMSO)
7.33 (d, J=8.6 Hz, 2H, arom), 6.82 {d, J=8.6 Hz, 2H, arom), 3.98 (t, J=6.0 Hz,
2H, CH:0), 3.1-2.5 (m, 6H, 3 CHzN), 2.05 (m, 4H, CH,, 2 CH), 1.38 (m, 8H, 2 CHs,
CHy), 0.96 (2d, J=6.7 Hz, J=6.7 Hz, 6H, 2 CH3)

trans-1-[3-(4-acetylphenoxy)propyl]-3,5-dimethyipiperidine can be prepared
as described in EP9905744
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2.46 (m 1H, CH2N ax), 2.05 (m 2H, CH2), 1.69 (m 4H,
CH2, CH 1 CH2 eq.), 1.36 (s, 6H, 2 CH3), 1.06 (m 1H,
CH2 ax.), 0.88 (d, J=6.5 Hz, 3H, CH3) 15 B
(RS)-1-{3-[4- (et hoxycar bonyl ) phenoxy] pr opyl } - 3- met hyl p
i peridine can be prepared as follows: Follow ng the
procedure described in exanple 1 D, but starting from
nmet hyl  4-(3-chl or opr opoxy) benzoate (458 ng),
(RS)-3-nethyl piperidine (1.2 nJ, 20 potassium
carbonate (2.0 g) and a catal ytic anmount of potassium

i odi eizn IN di met hyl formam de (25 nlL) gives 433 ny
of (%-@Fl?—ﬁ- [ 4- (et hoxycar bonyl ) -
phenoxy] propyl } - 3- net hyl pi peri dine as a yell ow solid.

Rf TLC (di chl or onet hane/ nmet hanol 90/ 18)_~=
Met hyl 4-( 3-chl or opL op(% ) benzoate c pe' prepared as

fol |l ows: Followngoi ocedur€é weseri bed i n exanple

1E, but starting fr et 4- hydr oxybenzoate (15.2

g), potassium car boRat & (65 g) and 1-brono-3 48

chl or@g\onen .- gﬁﬁyd?e%¥-ﬂ ﬂnéihﬁeﬂh}l}bh%biﬂﬁﬂ@%—@%éﬂ@ﬂmpendlne
m-) affords 2

4oxatateh| oropropoxy) benzoate as an oil. Rf TLC

105 ( TRV Breging elecibed rCSRARRR, 6, Bt sharng from
| (FeS)- b@{@(mﬁthfxgcéﬂbomﬂﬁlhe&ky}pmpyl}m fﬁléﬁ'lyﬂblbef‘éd)n? {048 mg) and a
(%,%31 q?@lo%dgfe@e yr%géjnne%l ]hlon%)e in tettrahygro uran (bI r8anr3”_ affords,
after salt formation with oxalic acid, 104 mg of (RS)-1-{3-[4-(1-hydroxy-1-

methylethyl)phenoxy]propyl}-3-methylpiperidine, oxalate as a white powder.

'H NMR : oxalate (DMSO)

7.34 (d, J=8.6 Hz, 2H, arom), 6.82 (d, J=8.6 Hz, 2H, arom), 3.98 (1, J=6,0 Hz,
2H, CHz0), 3.33 (m, 2H, 2 CHzN eq.), 3.06 (m, 2H, CHzN), 2.70 (m, 1H, CHzN ax.),
2.46 (m, 1H, CHzN ax), 2.05 (m, 2H, CHy), 1.69 (m, 4H, CH2, CH, 1 CHz eq.), 1.36
(s, 6H, 2 CHa3), 1.06 (m, 1H, CH; ax.), 0.88 (d, J=6.5 Hz, 3H, CH3)

B (RS)-1-{3-[4-(methoxycarbonyl)phenoxy]propyl}-3-methylpiperidine
can be prepared as follows:

Following the procedure described in example 1§D, but starting from methyl
4-(3-chloropropoxy)benzoate (458 mg),  (RS)-3-methylpiperidine (1.2 mL),
potassium carbonate (2.0 g) and a catalytic amount of potassium iodide in N,N-
dimethylformamide (25 mL) gives 433 mg of (RS)-1-{3-[4-(methoxycarbonyl)-
phenoxy]propyl}-3-methylpiperidine as a yellow solid.

Rf TLC (dichloromethane/methanocl 80/10) = 0.4

C Methyl 4-(3-chioropropoxy)benzoate can be prepared as follows:
Following the procedure described in example 1§E, but starting from methyl
4-hydroxybenzoate (15.29), potassium carbonate (65¢) and 1-bromo-3-
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sol ution of 4-(3-piperidi nopropoxy)phenyl magnesi um
brom de in tetrahydrofuran (11 niL, 3.3 mmol ). The
m xture is stirred overnight at roomtenperature and
guenched at 0OC with a saturated aqueous sol ution of
amoni um chloride (20 nL). 15 The solution is extracted
wth ethyl acetate (20 nL) and the organic layer is
washed with a saturated aqueous,sol ution of amoni um
chloride (20 nmL), dried over gnesi um sul phat e,
concentrated under reduced pressure and purified by

h I
d| chl or%?Eaﬁ?ﬁg{)hginofyﬁf?lg%thygg@a?%&égﬁgggﬁsue aﬁgﬁds 2259 of
Fraethybh$3-cblereprepayy)bapzestpaes@adilpr oduct are pool ed

It csoure o 91ve

phenoxy] propyl } pi peridine as a yellow oil. Salt
formation with oxalic acid in ethanol and
preci SXBEABA with diethyl oxide affords
1-{3-[4-(1-hydroxy-1-propyl butyl) -
phenoxy]propyl}piperidine oxal ate &

nmelting at 118C" HJ\II\/I% oxal ate ( DNE .23 (d,
J=8.6 Hz, 2H, aron), ~3=856 , 2H, arom, 3.98
(tJ6OI—|z 2Hoc% 8 (m 6H 3 CH2N), 2.07 (m
2H, CH2), 1.8-1.3 (M "o, 5CH2) 1.2- 0.8 (m 4H, 2

voor S pplon TaloeudibachorRloniPiRioig olele

brom de can be prepared as follows: In a round
bottoxd flask are introduced magnesi um turnings (0.29
10 flask is air dried, cooled to room

tenperature and tetrahydrofuram (3 m-) is introguced.
A 3 nL portion of asql¥Eon ol _~_
1-[3-(4-br /Kh;w opoxy]pJ_ps.rld ,\(;\9 9

I [
tetrahydrpfdfan (80 ) is addHd. Tij‘%eact Pon |s
started o small sanple in a tes ube with

5,2 OB £ TREHOANG ARebdeb e PR S BARSRHT sy s adca o

r edlutioh &Ma- (sfﬁlpléﬂldlﬁoﬂbpéxﬁ)ﬁhér@lmagnesmm bromlde in tetrahydrofuran

(4- br onophenyl pr opoxy] pi peri di'ne added. The m xture is

hééi &tk a3.3 roob) orThen maigture is stirred overnight at rcom temperature and
quenched at 0°C with a saturated agueous solution of ammonium chloride (20 mL).
The solution is extracted with ethyl acetate (20 mL) and the organic layer is
washed with a saturated aqueous solution of ammonium chioride (20 mL), dried
over magnesium sulphate, concentrated under reduced pressure and purified by
chromatography over silica gel with a gradient dichloromethane/methanol from
98/2 to 95/5 as eluent. Fractions containing the expected product are pooled and
concentrated under reduced pressure to give 1-{3-[4-(1-hydroxy-1-propylbutyl)-
phenoxy]propyl}piperidine as a yellow oil. Salt formation with oxalic acid in ethanol
and precipitation with diethyl oxide affords 1-{3-[4-(1-hydroxy-1-propylbutyl)-
phenoxylpropyl}piperidine, oxalate as a white solid melting at 118°C

'H NMR: oxalate (DMSO)
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hours. The supernatant is taken with a syringe to give
33 mL (10 mmol ) of 1-[3-(4-

br onophenyl ) pr opoxy] pi peridi ne in tetrahydrof uran.

1-[ 3- (4- br onophenyl ) pr opoxy] pi peri di ne can be prepared
as described in 20 EP9905744 Exanple 8 HO

1-{3-[4-(1-hydroxycycl opentyl ) phenoxy] propyl}pi peri di ne
50 Follow ng the procedure desgribed in exanple 7A but
starting from cycl opent anone (§§5 nm.), tetrahydrofuran
(4 m.) and a solution of 4-(3-

pi per priQ g | depi

pLl rag%j@fdrggm{i &*Fﬁrb?fbﬁﬁ 588! FI'TJ Q;Irz gH %r?r%s 98 (t, J=6.0 Hz,

fa.HmHz@a Ri0BHm Bk, BCHNY 2. G?lemr@'l S, 1518 (108, SCHz) 1.2-

c h eridine 1H NVR
oY R L PRET A B SR AL SR DI e &Y (o
J=6.7 Hz, 2H, arom, 4.01 (t, J=6.0 Hz, 2H, CHO,
2.55 (m 6H, 3 CHN), 2.15-1.75 (m 10H, 5 CH2), 1.70
(m 4H, CH2), 150(m2HCH2)1OExan'pIe9(}IO(}|
OCH

1-{3-[4-(1- hydroxy 1 butm -enyl)phen pyl}plp
eridi ne, oxa ng -Harev-pr duoré oe i bed in

exanple 5, bwg st art| ng fromTfF{S
(nethoxycarbonyl)phenoxy]propyl}plper|d|ne (560 ng) and
al Nne(mpmertuiinapfrowd)dyyphmgﬁmagmiMnommiden chret bg| prepared as
oi {je(6 m-) affords, after salt formation with

AfioWS: aci d, 165 ng of

1-{3- [rf‘a(r@auﬁd’ Bofed-fRiskyhreUhtrédgsad r}iﬁaﬁé@ﬁh‘ﬂ ﬁfrﬁlﬁﬁé }(O 29 g). The

pi peri dine, oxalate as a white powder. "1H NMR oxal ate

( Breto)is air 'dried, cooled to room temperature and tetrahydrofuran (3 mL) is
introduced. A 3 mL portion of a solution of 1-[3-(4-bromophenyl)propoxy]piperidine
(2.98 g) in tetrahydrofuran (30 mlL) is added. The reaction is started on a small
sample in a test tube with 1,2-dibromoethane and a few additional magnesium
turnings. The reaction mixture is then warmed and the rest of the solution of 13-
(4-bromophenyl)propoxylpiperidine added. The mixture is heated at 70°C for three
hours. The supernatant is taken with a syringe to give 33 mL (10 mmol} of 1-[3-(4-

bromophenyl)propoxy]piperidine in tetrahydrofuran.

1-[3-(4-bromophenyl)propoxy]piperidine can be prepared as described in

EP9905744
J@HO)D
Sh

1-{3-[4-(1-hydroxycyclopentyl)phenoxylpropylipiperidine

Example 8
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20 7.25 (d, J=8.7 Hz, 2H, aron), 6.81 (d, J=8.7
aron), 5.65 (m 2H, 2 CH), 4.89 (d, J=16.3 Hz, 2
CH2=), 4.88 (d, J=11.2 Hz, 2H, CH2=), 3.97 (t, J=5.
Hz, 2H, CH20O), 3.3-2.7 (m 6H, 3 CH2N), 2.46 (m 4H,
CH2CH=CH2), 2.10 (m 2H, CH2), 1.70 (m 4H CH2), 1.50

(m 2H, CH2) 51 Exanple 10 OOH O OH'Y
trans-1-{3-(4-isopropenyl phenog pr opyl ] - 3, 5-di net hyl pi
peridine, oxalate H) pyridin NNO 2) MONa

THE 5 Thionyl chloride (50 pL) is added dropwi se to a

sol ut S :

hydr o)’f(’)B/Fbl\ﬁiﬁg ﬁ?e?%&faégr%%%ﬁl%?do 0 exgn]gle ﬁs bll"tpisp‘g%rl;[mg from
i diyclepériadong) (366 oLt I‘tptrahyﬂrofﬂmams(étrm{)) and pyrsautien of 4-(3-

PRS0 ety S9ReGIEh Bt ey Prigls A Ryt Uy L, 3.3 mmol
Carferst I aifedt usEler fopsktoRd RitRSSeiicl0agad ditbyhed o t R-{3-[4-(1-
anhy drous tetrahydrofuran (5 nL). To this solution is

ad‘dé@xi’Gl@&P%ﬂW'Wﬁf@Kﬂ@F% piperigPeny| ate (200 mg). The
t t t f t h
m X urﬁwézbééé gﬂ;g%r oom tenpera ur_e . or WO ! ours

and pur tography over silica gel with a
gr adi gdtl (df J=@i7cHE,ZrarbimeBiEt haed 7 Ha, @ &Zélﬁ) t401 (t, J=6.0 Hz,

3 s S A N RS T LT . . o

for ¢h 2, f an 15 orange oil which is di ssol ved in
d| et hyl' oXi de™(2 nL). A solution of oxalic acid (16
ny) in acetone (0.2 n-) is added to give, after

filtrat d drying, 11 ng of
transé—xi-é[{q—g-—g-l sopr openyl phenoxy) propyl ] - 3, 5- di net hyl pi
peridine, oxalate as a white powder. ®H NVR base
(CDA 3) 20 7.40 (d, J=8.7 Hz, 2H, 87 (d, J=8.7
Hz, 2H, arom, 5.28,(s,, 1H, P
m O(IOH O/\/\O
0% ™ oH _

1-{3-[4-(1-hydroxy-1-allylbut-3-enyl)phenoxylpropyl}piperidine, oxalate

8 Hz 2H,

Following the procedure described in example 5, but starting from 1-{3-[4-
(methoxycarbonyl)phenoxyipropyljpiperidine (560 mg) and a 1M solution of
allylmagnesium bromide in diethyl oxide (6.8 mL) affords, after salt formation with
oxalic acid, 165mg of 1-{3-[4-(1-hydroxy-1-allylbut-3-enyl)phenoxy]propyi}-
piperidine, oxalate as a white powder.

'H NMR: oxalate (DMSO)

7.25 (d, J=8.7 Hz, 2H, arom), 6.81 (d, J=8.7 Hz, 2H, arom), 5.65 (m, 2H, 2
CH=), 4.89 (d, J=16.3 Hz, 2H, CHz=), 4.88 (d, J=11.2 Hz, 2H, CH>=), 3.97 (1, J=5.7
Hz, 2H, CH20), 3.3-2.7 (m, 6H, 3 CHzN), 2.46 (m, 4H, CH;CH=CHy), 2.10 (m, 2H,
CHz), 1.70 {m, 4H, CHy), 1.50 (m, 2H, CHy)
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CH2=), 4.99 (s, 1 H CH2=), 4.04 (t, J=6,0 Hz, 2H,
CH20), 2.40 (m 4H, 2 CH2N), 2.13 (s, 3H, CH3C=), 2.00
(m 2H CH2N), 1.93 (m 4H, CH2, 2 CH), 1.28 (dd, J=6.5
Hz, J=6.5 Hz, 2H, CH2), 0.96 (2d, J=6.8 Hz, J=6.8 Hz,
6H, CH3) 52 Exanple 11

trans-1-{3-(4-styryl phenoxy) propyl ] pi peri di ne, oxal ate
5 A Followi ng the procedure described in exanple 1D,

but starting from 4-(3-chloropropoxy)stil bene (500
ng), piperidine (362 pL) and potassium carbonate (760
ng) i Yret hyl formam de (10 nlL) gives, after salt
formation wth oxalic acid in ethanol,
trans- 1-{3-(4-styryl phenoxy) propyl ] pi_ps :
oxal ate as a white séolid. 10 1H NVR|[ okal at e ( DMSO)

7.52 (m 4H, arom, 3 4TI 2R 2H, aron), 7.2
(m 1H arom, 7.18 (&, 1 CH=), 7.06 (d, J=16.5 Hz,
1H, CH=) 6.92 (d, J=8.5 Hz, |2H, aron), 4.04 (t, J=5.6
Hz, 2H, CH2O), 3.11 (m 6H, 3 CH2N), 2.11 (m 2H, CH2),
1. 70 ttans-t8-(4StsopBpenybhBbokyiprapyl]-XB-di@athiibip@ridine, oxalate
4- (3-chl oropropoxy) stij bene can be prepared as follows:
Fol  owi ng the procedurfe described in exanple 1E, but
starting from 4- oxyst i)l ¥ te §t® g), potassiu

car bonat.e~7~04~ d 1- br off673- chl or o
in N, N-dj ngthyl formanm de (30udskd #if ord . 06g of
4-(3-chl ofo- 20 propoxy)stilbene as a whte solid. Rf
TLC (heptane/ethyl acetate 1/1) = 0.74 5 Exanpl e 12
HCO) HC Y 0 (3S, 55)- 1 -{3-[4-(trans-4-d inethylam

| nocy'lgr!igr?y?)éhllor%le) e%r(])epq_c))xlz]a%rd%%ycljr}bp\%‘lsesto a solution of frans-1-{3-[4-(1-
hydroxy-1-methylethyl)phenoxy]propyl}-3,5-dimethylpiperidine (115 mg) in diethyl

oxide (5 mL) and pyridine (35uL) stirred at a temperature close to 0°C. The mixture

is stirred for one hour at room temperature, concentrated under reduced pressure
and diluted with anhydrous tetrahydrofuran (5 mL). To this solution is added freshly
prepared sodium methylate (200 mg). The mixture is stirred at room temperature
for two hours and purified by chromatography over silica gel with a gradient of
dichloromethane/methanol from 82/2 to 95/5. Fractions containing the expected
product are pooled and concentrated under reduced pressure to afford 50 mg of an
orange oil which is dissolved in diethyl oxide (2 mL). A solution of oxalic acid
(16 mg) in acetone (0.2 ml) is added to give, afier filtration and drying, 11 mg of
trans-1-{3-(4-isopropenylphenoxy)propyl]-3,5-dimethylpiperidine, oxalate as a white
powder,

'H NMR: base (CDCly)

7.40 (d, J=8.7 Hz, 2H, arom), 6.87 (d, J=8.7 Hz, 2H, arom), 5.28 (s, 1H,
CH2=), 4.99 (s, 1H, CH2=), 4.04 (t, J=6,0 Hz, 2H, CH,0), 2.40 (m, 4H, 2 CH;N),
2.13 (8, 3H, CH3C=), 2.00 (m, 2H, CHzN), 1.93 (m, 4H, CH,, 2 CH), 1.28 (dd, J=6.5
Hz, J=6.5 Hz, 2H, CHy), 0.96 (2d, J=6.8 Hz, J=6.8 Hz, 6H, CH,)
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di met hyl pi peri di ne, dihydrochloride 5 A A m xture of
(3S,5S5)-1-(3-chl oropropyl) -3, 5-di net hyl pi peri di ne,
hydrochl oride (2.04 qg),

trans- N, N-di et hyl - 4- (4- hydr oxyphenyl ) cyci ohexanam ne
(1.98 g) and potassium carbonate (5.0 g) in

N, N-di nethyl formam de is stirred at a tenperature

cl ose to 60C overnight. The pr§§ipitate is filtrated.
The filtrate is 10 concentrated under reduced pressure,
purified by chromatography over silica gel wth a

gr adi Examebiec i or omet hane/ et hanol / anmoni a from 90/ 10/ 1
to 80/20/1. Fractions containing the expected product
are pool ed, concentrated under reduced essure to
gi ve 2.25g of
(3S,595)-1-{3-[ 4- (trans 4-di meth n1nocyc|ohex 1-

yl') phenoxy] propyl } - 3, et Ty peri di ne. The base is
di ssol ved i n et hanol 15 converted to the

hydr ochl ori de by addition of ethanolic hydrogen

chl or frggs-1-{Ba@tdipiyiHens 1] @ﬁ@m@obxﬁéfem ds 1.93 ¢
of (3S,59) {?e({s ?qw(traﬁ%pmglﬁr:g

am nocycl ohex- 1- yl)phenoxy]propyl} 3 5- di met hyl pi peri di

ga’ N%hydgws%o%w%@ércﬁzgd c{ifscﬁ%@ﬂef@ eg‘il(-@lé@{igt bﬁﬁé}ﬁmng from
745!(3 cﬁﬁbroﬂnipo&y}dmbeﬁbl (aﬁﬂﬁ)n)mg ), 6. @gefidine)=@62 pliiz, add, potassium
%{Qgﬁjﬂe %7 QQd‘I‘!QHn iﬁ&_cj—lz @ﬁ}@yﬁbrén%g)@n{‘l?ﬁ@qg QIV@'&B%&HEI' ggfhgormatlon

(mggﬂﬂall&b'?i%)m GeEIISIé’ﬁbI 14@33( naf t@ﬂb 1- ﬁzgﬁg I_3{5'9(!;():tlw_lséfr‘\(‘:d)xy)prog)gl]pipeerldlne

( oxalatesasa Mhitesqlid. ci-|3c 25 B

3S,5 1) -3, 5-di met hyl pi peri di ne,
gydr o@]r\ly gggllﬁl?é W%u)re of e YT PERETT Al ne
( 3S, 5352 X, 3H) estomy ypeoRY U:7 2, Bz olzmearim)p 7reeh,d Mearom), 7.18 (m,

t hi onyl e chl ori de é
df‘t’hl%‘?‘ﬁn@t%ﬁ% $31 Az, Hsehr) @ae?at(df 60%5 Henplr atamy 4.04 {t,
foLs { r
t'?l tur at ed in 33 t%h"a‘;]I nH”BW éﬁ%“é%épéﬁgég’ g:ﬁﬂdl'm (m, 4H, CHa),
( 350598), 2H, @49 hl or opr opyl ) 3 5-di net hyl pi peridine, 5
hydrochl ori de as a bei ge powder used w thout further
purification.

B 4-(3-chloropropoxy)stilbene can be prepared as foliows:

Following the procedure described in example 1§E, but starting from 4-
hydroxystilbene (2 g), potassium carbonate (7.04 g) and 1-bromo-3-chloropropane
(6mL) in N,N-dimethylformamide (10mL) affords 2.06g of 4-(3-chloro-
propoxy)stilbbene as a white solid.

Rf TLC (heptane/ethyl acetate 1/1) = 0.74
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C (3S,5S)-1-(3-hydroxypropyl) -3, 5-di net hyl pi peridine A
m xture of (3S,5S)-3,5-dinethyl pi peridine,

hydrochl oride (2.58 g), 3-chloro- propanol (1.44 nli),
pot assi um carbonate (3.58 g) and a catal ytic anount of
10 potassiumiodide in acetone (10 nL) is stirred under
reflux for 24 h. Precipitate is filtrated and rinsed
with acetone. Filtrate is concentrated under reduced
pressure and purified by chrof#tography over silica
gel with a gradient dichloro-

net hane/ et hanol /tri ethyl am ne from 80/20/1 to 50/50/1
t%@ﬂ@-@fg g of (3S,59)-1-

( 3- hydr oxypropyl) - 3, 5- dlnethylplperldlng as a yell ow

oil. 15 D HCl N

trans- N, N- di net hyl - 4- (4-ydr oxyphen cycl ohexanam ne
To a solution of

trans- 4- (4- hydr oxyphér nam ne, hydrochl ori de

N
(3.42 g) in dioxane (%’;ﬁ), aqueous formal dehyde
solution (11.2 n, 38% and phosphorous acid

nonosodi um salt (150 nL, IN) is added concentrated

@@e@ﬁﬂ- %’d@’iﬁﬁwﬁ@fbxﬁa@n@wmha@;m -yiRhenoR¥iprapyf-3,5-
ttﬂlptpéﬁ%né ngﬁrBEhlbﬂdét' rred at a tenperature

ose cooled to roomtenperature
and brought to pH 7-8 by addition of concentrated

i oxdhe cadsosMIRGE! pbl at Gard S ebbrooRtES edimethylpiperidine,
fi'#cfrﬁaﬂgﬁdé‘n BBENCGrandi - &\ﬁ?&\ﬁn\xl-éﬁw hﬁdrﬁ)gfdh%ﬂylg%'yclohexanamme

romat ogr aphy over silica
di1c98 or am@tpbiaassiumtcamwatea(ﬁmm & Nllv’fdlmemymmamlde is stirred at a

Zt%ﬁ)%/ p%d&ﬁsre't fpg{sﬁtén l?quuggf,j ‘Qﬁéﬁ 3{1{? pagr l? fff It?ét%d The filtrate is
%Hr@&ﬁirﬁﬁﬁam’m{er%ﬁﬂcecﬁbr‘és@ﬁregqiurmﬁ rbﬁ/ chromatography over silica gel
di chl or onet hane/ net hanol / anmoni a

tw&msa NyRdiegt | @h@hlnmmethgae/mhm/@mgmngcygnb ig@kwanfm e80/20/1.

étl(%f ?%ﬂhfngﬂ:ﬁot@gﬁgﬁ%eé &uﬁ ea)i('% g%erqec%racﬁngated under reduced
mressured tas gbbes @.2bgd of n (3@581-/1 %q@&témmne&mmamcyclohex 1-
i on of

OIRETRIRIoEY B35 AP eyEieny | )% pape s dissalyeds In sthanol and
(Jon@gﬂg? f(H‘CihBahyé’f@leﬁheé’ eByCQE&EQﬁ" 01( Q0 BHL hgdrglggge chloride.

hano is stirred enper at ur
tRecrstalisatios in wibanol aafﬁmrdssar% @fof1$3&,§6)-df-{3 [4-(trans-4-dimethyl-

HEREBIIERE mbehe ol ial Fp i fupRenlEr Al 8thiBhde as o
white powder melting at 240°C.

'H NMR: (DMSO)

10.7 (bs, 1H, NH), 9.9 (bs, 1H, NH), 7.12 (d, J=8.4 Hz, 2H, arom), 6.84 (d, J=8.4
Hz, 2H, arom), 3.97 (t, J=5.9 Hz, 2H, CH20), 3.30-3.05 (m, 6H, 3 CH2N), 2.90 (m,
1H, CHN), 2.68 (m, 6H, 2 CHaN), 2.45 (m, 1H, CHAr), 2.20-1.95 (m, 6H), 1.85 (m,
2H), 1.60-1.20 (m, BH), 1.16 (d, J=7,4 Hz, 3H, CH;C), 1.85 (d, J=6,5 Hz, 3H,
CHaC).

B (38,58)-1-(3-chloropropyl)-3,5-dimethylpiperidine, hydrochloride
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4,9 g of trans-4-(4-hydroxyphenyl)cycl ohexanam ne as a
whi te powder.

trans- N-benzyl - 4- (4- hydr oxyphenyl ) cycl ohexanam ne can
be prepared as described in WD 01/81295

(War ner - Lanbert Conpany). 10 F Alternative preparation
trans- N, N- di net hyl - 4- (4- hydr oxyphenyl ) - cycl ohexanam ne
To a solution of 54
trans-4-(4-hydroxyphenyl ) - N—nethylcyclohexananine

f ﬁ?ﬁgfﬂé%ﬂéﬁ?%opth%#g% S oy o A ARSI (1.910),
acirly S S |um h@gdatmmgaﬁﬁ- dl&h|590ﬂﬁéth§lqéj ﬂocrﬂﬂfelgt Eﬁ‘rtr&ﬂj at room

aqueo oxl de solution unti neut
Thtenseraturefion § hs tongendraded anderemrdoced pr&ssure)aad ttntuﬁ@ted in diethyl

7885 Al (8 o0 Gondint Pt B8 SdaSDILoR5RY iy 5 mBlhyipiperidine
hyBydrstEiarige by td tige FYREEF 8ddPRitBdut faitRriRifiealises
precipitation. The precipitate is filtrated and washed

wth water 20 then diethyl ether to give 1.78 g of

trans- L N digretdygle b s Byck gy RSO Y BEAGREANaM ne

as a Ite

tr ans-A@M:#&ui’B’@l’ 0X3,65%88)3-dintethpibimeridine| h?@mhwmuee(zﬁsa g), 3-chloro-
m xt ure of (4- hydr ox phen lét:Z?@ycl ohexanone g)
t ePioRAYEk 61 &ﬁami-) z@t? afe s@i5@t9)oﬁ”6fa datelytic amount of

”ebé‘t)ékﬁﬂ}d“%didé lh‘%de?é]')édgfﬁ H{L s Etfrrdl Uhderzre%x'fér Qh'hr "Mecipitate is

over ni ght room tenperat ur concentrated und
r efiftratedl anc sipsed ) withi anstdne (Filtrate is noncentratast under reduced pressure

di chl oro th ne t ol (30 1/1 d cool e

o S RO Y RS HEGRERS v AT ORL oftfeS 9550 dichioro-
I Sméﬂfé?ﬁ/rﬁ@!h‘ah@m?eﬂﬁla%ﬁiﬁe e smzdmf@sm/%omt for giedl 188 g of (35,58)-1-
roomtenperature forf one hour. precipitate is

f i (3tycaxygaopyha, wmlwendrae&‘men@w ek to give 1.1
g of trans-4-(4-hydroxyphenyl)-N nethyl cycl ohexanan ne
used without further purification. Exanple 13 i CY O\
5 D trans-N,N-dimethyl-4-(4-hydroxyphenyl)cyclohexanamine

To a solution of frans-4-(4-hydroxyphenyl)cyclohexanamine, hydrochloride
(3.42 g} in dioxane (75 mL), aqueous formaldehyde solution (11.2 mL, 38%) and
phosphorous acid monosodium salt (150 mL, 1N) is added concentrated aqueous
sodium hydroxide solution uniil pH is neutral. The solution is stirred at a
temperature close to 60°C for one hour, cooled to room temperature and brought
to pH 7-8 by addition of concentfrated aqueous sodium hydroxide solution.
Evaporation of dioxane causes precipitation The precipitate is filtrated and washed
with water. Purification by chromatography over silica gel with a gradient
dichloromethane/methanol/ammonia from 90/10/1 to 70/30/1 and ftriturating in
diethy! ether afford a crude product that is further purified by chromatography over
silica gel with dichloromethane/methanolfammonia 80/20/1 to give frans-N,N-
dimethyl-4-(4-hydroxyphenyi)cyclohexanamine as a ale yellow powder.
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1-{3-[ 4- (benzyl oxy) phenoxy] propyl } pi peri di ne, oxal ate A
Foll ow ng the procedure described in exanple 1D, but
starting from O benzyl-4-(3-chl oropropoxy)phenol (500
ng), piperidine (357 pL) and potassium carbonate (749
nmg)in N, N-di methyl formam de (10 i) gives, after salt
formation 10 with oxalic acid in ethanol, 459 ng of
1-{3-[4- (benzyloxy)phenoxy]pro yl}plper|d|ne oxal at e
as a white solid. "HNW : oxalate (DVSO) 7.34 (m 5H,
aronm), 6.91 (d, J=9.2 Hz, 2H, arom), 6.83 (d, J=9.2 Hz,

2H,  grom, tréh 4-hydithlyphiyitz@iohekadantihe cd d as
2H, CHO), § 6H 3 CHp 15 2. olse(cmn@f&)rbgcaﬁg),a

1dggcr(tmd) m,MVO ‘Ingaﬁ iamer-Lambety@omppany) or as follows.

Ob |

R R e
1§76y ast eycrz:ﬂllaamiugn1c oven charde 2§00y p iremeith4rib) ¢300 mL) is stirred at a

g ?ﬁtrgi?%'af ésbe?ﬂé" t ﬁ:|6f0)ro$ ﬂ) ad%}j cﬂl ,pgerq%r;q?e Cgfngﬁpa@ o( Aihydrogene.
”F)Itréﬁﬁdr%\%? c%MWargj 8@%&1"51 |or|10f the solvent upder reduFe%l pressure affords

benz or opr opo enol as a Ite so

TH® g h»’égaméf(éfhyd TO)a(@hBaY|k:yml0m§3xai1aDniBeEB'S a Whilenplowden

" poas Mol P gy e e RieRe e i k=
PHesaeden YeoTidEhs WarmarRh@bdRCopargharting from 5
4- (3-chl or opr opoxy) - G phenyl phenol (130 ng),

trans- 3, 5-di net hyl pi peridine (112 ng), potassium

P A o L S e

saldlofiexamatimn Wi th oxalic acid in ethanol, 65 ng of

11 {39 @heRBE9N phehodFTBFosMEIaYBhanRAHISHeriaheranamine,

aﬁy&g?ﬁlb?n&e gPHS%Z :rl@nol(hh@m mLS’@igu@b@s (‘Meﬂyd%zsc(l@ﬁon 3.7 mL,

CBiZ%), ang mwgpborous acld monosodlum salt (49 mL 1N) is added concentrated
aqueous sodium hydroxide solution until pH is neutral. The solution is stirred at a
temperature close to 60°C for 2 h, cooled to room temperature and brought to pH
7-8 by addition of concentrated aqueous sodium hydroxide solution. Evaporation of
dioxane causes precipitation. The precipitate is filtrated and washed with water
then diethyt ether {fo give 1.78g of {rans-N,N-dimethyl-4-(4-hydroxy-

phenyl)cyclohexanamine as a white solid.

G trans-4-(4-hydroxyphenyl)-N-methylcyclchexanamine

A mixture of 4-(4-hydroxyphenyl)cyciohexanone (3 g) in tetrahydrofuran
(20 mL) and a solution of methylamine in tetrahydrofuran (7.9 mL, 2 M) is stirred
overnight at room temperature, concentrated under reduced pressure, dissolved in
a mixture of dichloromethane and methanol (30 mL, 1/1) and cooled at a
temperature ciose to 0°C. Sodium borohydride (822 mg) is added portionwise and
the mixture is stirred at room temperature for one hour. The precipitate is filtered
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(m 6H 3 CH2N), 2.06 (m 4H, CH2, 2 CH), 1.35 (m 2H,
CH2), 0.96 (2d, J=5.9 Hz, J=5.9 Hz, 6H, 2 CI-13) 15 B
4- ( 3-chl or opr opoxy) - O phenyl phenol can be prepared as
follows: Follow ng the procedure described in exanple
1E, but starting from 4- phenoxyphenol (950 ny),

pot assi um carbonate (3.2 g) and 1-brono- 3-

chl oropropane (2.5 m-) in N, Ndinethylformam de (5 nli)
affords 0.50 g of 4-(3- chl orop¥opoxy) - O phenyl phenol
used wi thout any further purification. 20 Exanple 15 C~

oH / ~Q\ O ,
6 ft"l% S&eﬁ it é“-‘ﬁlﬂpswg%e@yﬁ 19 8 strens-HAffurepyPheny)-N-
. %%Xic%rah@&aﬁanﬁ% us/édmhoﬁt\lf@theel mah@a%mor' cNO
acid m xture (3- phenoxypr opy ) pi peridine,
oxal ate (0.2 g), 5-am nopentanoic acid (0.076 g) and

pol yplﬁ‘%ﬂ@é_iﬂgoacid (2 g) is stirred at a tenperature
cl ose C for one hour. The m xture is cooled to
roomtenperature, diluted with water (25 ), made

al kal i ne through addition of concentrated §

sodi um hydroxi de solution wthgé 671
extracted twice with h)u\/a,c\et i (25 rrL) The
organi c | ayers are p@d, washed with a saturated
aqueous sol ution of iumchloride (25 nL), dried

over nmagnesi um sul phate and purified by 10
c hr ondt{Sgida(plenzyiory)pbéhdxyiproryipiperiding omalatent ai ni ng

th t d d {rat

oo <Bolb Y Shy R fees RS yESa el PRI Bk startng rom
r I@bea.@yim@cumbrwmbw ?pf%n@l (500 ﬁ?)abhp@mwwmm)vahcp Botassium
is dissolved in ethano sol ution of oxalic

agaibqrata 4449 mgiin &Mﬂma(wwormmqieu &1 Qb @ivesh @fter salt formation
with oxalic acid in ethanol, 459 mg of 1-{3-[4-(benzyloxy)phenoxy]propyl}piperidine,

oxalate as a white solid.

*H NMR : oxalate (DMSO)

7.34 (m, 5H, arom), 6.81 (d, J=9.2 Hz, 2H, arom), 6.83 (d, J=2.2 Hz, 2H,
arom), 5.00 (s, 2H, PhCH20), 3.93 (t, J=6.0 Hz, 2H, CH,0), 3.07 (m, 6H, 3 CHzN),
2.05 (m, 2H, CHy), 1.69 (m, 4H, CHy), 1.50 (m, 2H, CHy)

B O-benzyl-4-(3-chloropropoxy)phenol can be prepared as follows;

Following the procedure described in example 1§E, but starting from 4-
benzyloxyphenol (2g), potassium carbonate (6.90g) and 1-bromo-3-
chloropropane (4.94 mL) in N,N-dimethylformamide (10 mL}) affords 2.07 g of O-
benzyl-4-(3-chloropropoxy)phenol as a white solid.

Rf TLC {(heptane/ethyl acetate 1/1) = 0.8
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precipitate that appears on standing is filtered,
rinsed with ethanol and dried to 15 afford 200 ng of

6- [ 4- ( 3- pi peri di nopropoxy) phenyl j -2, 3, 4, 5-t et rahydr opyr
idine, oxalate as a white powder nelting at 104C. 1H
NVR oxalate (DVSO 7.88 (d, J=8.7 Hz, 2H, aronm), 7.06
(d, J=8.7 Hz, 2H, arom, 4.11 (t, J=5.9 Hz, 2H, CHO,
3.67 (m 2H, CH2N=), 3.3-2.8 (M 8H, 3 CH2N, CH2C=N),
2.13 (m 2H, 20 CH2), 1.72 (m 8H, 4 CH2), 1.50 (m
2H, CH2) B 1-(3-phenoxypropyl)pi peridine, oxal ate can
be presmmd 1ds follows: Follow ng the procedure

descri bed in exanple 1D, but starting fr n10-(3-

chl oropropyl) phenol (382 ng), piperj 09 ),

pot assi um carbonat e,( 1,6 Zéwand c anount
of potassium i odi de N, dlnethylfornan1de (20 m)
gives, after salt f oW th oxalic acid in

et hanol , 729 ng of 1-(3- phenoxypropyl)piperidine,

%atata?]s? %t@ql t eroI hgncgﬁ{l];%lo%%ﬂ gt Ss%ylgi%erigfﬁ%npl ©

transg 6-{4 [ ) i
phen?ﬁ‘} b F%\%\KfﬁgEthg éﬁﬁé{llid d? g%sérli WH Xz ?@ﬁ §Pé béjt Rtartlng from
%(3-omprcgarwm<y¢r@pbeuylphm3cri ged mg) exatrpine- 31 pdirbethylpiperidine

15 ) siotSiBium cashonatRc(A0Y) and a AIAIYtIG, MUY 9 gpetassium

tﬂo&lﬂéﬁ% flﬁgl)lwdlrﬁeﬂ'@ﬁﬁﬁﬁémﬁie (1U1n>ﬂ£ \%sobﬁér §alt fdtehation with oxalic acid
rans

di rretl;ryl pi gﬁrl di ne pot assi um
dﬁrﬁé’@ﬁm 55 g, ofAfrans-Add4r( RJ“&&@W)PT’@“@PI%M yb£3, $reliracthyipiperidine
E?s? té%o N-di et hyl formami de 10 (20 m -) gives,
5.5 &Fir omat ographi es over silica gel, the fi rst
one \RIHtI‘h\MR cgcamieQIMSﬁ)):hl or onet hane/ net hanol from 98/ 2

33 A% GRofy %ef%?vﬁt P T e o Ssh ) =58 5 4 GHQIa3.2-2.5
Gy fsogﬂ‘?ﬂ) @Egﬂxqﬁ{H& ﬁf&ﬂiz S1198 @ AOEHEN .88 G vks.0 He,
J=5.9 Hz, 6H, 2 CH3)

B 4-(3-chloropropoxy)-O-phenylphenol can be prepared as follows:

Foliowing the procedure described in example 1§E, but starfing from 4-
phenoxyphenol (850 mg), potassium carbopate (3.2g) and 1-bromo-3-
chloropropane (2.5 mL) in N,N-dimethylformamide (5 mL) affords 0.50 g of 4-(3-
chloropropoxy)-O-phenylphenol used without any further purification.

L0

6-[4-(3-piperidinopropoxy)phenyl}-2,3,4,5-tetrahydropyridine, dioxalate

Example 15
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di met hyl pi peri di no) propoxy] phenyl } -2, 3, 4, 5-t et r ahydr opy
ridine, dioxalate as a white 15 solid nelting at 72C

1H NMR: oxalate (DVBO 7.89 (d, J=8.7 Hz, 2H, aron),

7.07 (d, J=8.7 Hz 2H, aronm), 4.11 (t, J=5,9 Hz 2H,

CH20), 3.68 (m 2H, CH2N=), 3.2-2.6 (m 8H, 3 CH2N,

CH2C=N), 2.11 (m 4H, CH2, 2 CH, 1.77 (m 4H, 2 CH2),

1.37 (m 2H, CH2), 0.96 (2d, J=5.9 Hz, J=5.9 Hz, 20

6H, 2 CH3) B 58

6-[ 4- (3-chl oropr opoxy) phenyl ] -2, 3, 4, 5-t et rahydr opyri di n

e can be prepared as follows: Follow ng the procedure
descriAbed in exanple 15A, but starting fromO (3- 25

chl or opr opyl ) phenol (3.55 g), 5-am nopentanoic acjid

(2.39 g) and pol yphosphori acid (36 g) gives 1§ 563 g

of 6-[4-(3- chloropro (Y B ,2,,,345tet ro-
pyridine. 6 di chl-eroneth m - 0515) =

0.3 O (3-chl opropyl)phengﬁﬁph?f@W"be r chased at

Aldrich Rare Chemcals and Salor. 5 Exanple 17 0 OH xS

NO OxSmmixtuie ©f 1-(Bphenoxypropylipipstitine, oxalate (0.2 g), 5-aminopentanoic

el BT 9L afa ol PRERSRIRER 1) s limed 2t tomeemmiyre close to

d¢§@°ro e brienhsuraTpé enitidre twéocﬁé@ltdi kot téraperatidle, dlluted with water
2- 3-chl oropropoxy%phenyl] 5-di hydr o- 3H palrro e
Q’q‘[gizm ) made oafieling d roughy agditiasr ofi songardrated aqueous sodium

ASxe. o0, Iy SRl i 717 el oS L sty aoetate

i (M me). |Thd\bwgad|dipy¢rgla?@|pmamdgwashéd with)a gatuested afdueous solution
ap%%a{u%@“aﬁ%@f o6 Eniior e AU PTRaeaiil SURfAtaaPd  Ruried by

rg ét@%fagﬁg%r Qﬂ%a el fHagfidhd cdRtaining the expecied product are
oxi de/ 11 /[triethyl

m ne 50/49/1 and salt rmati on
whedledx atdnceatraiedi nndeharedlucad d prasisgtehyto @Najeo 1724 nof 6-[4-(3-

PpSIFRSproP PSRV . AP TRISIOBY TR M f ggPyed in ethano
{2 mL). A solution of oxalic acid (0.104 g) in ethanol (0.5 mL) is added. The
precipitate that appears on standing is filtered, rinsed with ethanol and dried to
afford 200mg of 6-[4-(3-piperidinopropoxy)phenyl]-2,3,4,5-tetrahydropyridine,
oxalate as a white powder melting at 104°C,

'H NMR: oxalate (DMSOQ)

7.88 (d, J=8.7 Hz, 2H, arom), 7.06 (d, J=8.7 Hz, 2H, arom), 4.11 (f, J=5.9 Hz,
2H, CH;0), 3.67 (m, 2H, CHzN=), 3.3-2.8 (m, 8H, 3 CHaN, CHzC=N), 2.13 (m, 2H,
CHjy), 1.72 (m, 8H, 4 CHy), 1.50 (m, 2H, CHy)

B 1-(3-phenoxypropyl)piperidine, oxalate can be prepared as follows:

Following the procedure described in example 1§D, but starting from O-(3-
chioropropyl)phenol (382 mg), piperidine (0.79 mL), potassium carbonate (1.66 g)
and a catalytic amount of potassium iodide in N,N-dimethylformamide (20 mL)
gives, after salt formation with oxalic acid in ethanol, 728 mg of 1-(3-
phenoxypropyl)piperidine, oxalate as a white solid melting at 183°C.
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3, 5-di net hyl pi peridine, dioxalate as a white solid
nmelting at 83C. 1H NMR oxalate (DVSO 7.87 (d, J=
Hz, 2H, aronm), 7.03 (d, J=8.7 Hz, 2H, arom), 4.09
J=5.9 Hz, 20 2H, CH2O, 3.94 (m 2H, CH2N=), 3.2

(m 8H 3 CH2N, CH2C=N), 2.03 (m 6H, 2 CH2, 2

1.35 (m 2H, CH2), 0.96 (2d, J=5.6 Hz, J=5.6 Hz, 6H, 2
CH3) B 5

2-[4- (3-chl or opropoxy) phenyl ] Z? 5-di hydro-3Hpyrrol e
can be pre- pared as follows: 25 Follow ng the

pr oceghamspldeigcri bed in exanple 1A, but starting from
0- (3- chl oropropyl)phenol (3.41 g), 4-am nobutanoic
acid (2.06 g) and pol yphosphoric acid (3 gi ves
2-[4-(3-chl oropropoxy)ph | 1.- 4, 5- di hydnjo- 3H pyrrol e.
61 Rf TLC (di chlgﬁ%nedto Eﬂé@m 9575) = 0.23
Exanpl e 18 OOH ol ~O°CH O CH NO\ O CH
[/~1J~~~0 OOH G OOH 5

1-{3-[4-(cis-4-dinet he/l am nocycl ohex-1-yl )I)Ehenoxy] pr opy

| } pi gaansdh-ife] 3. 6sdinatnyipipgiigino)propoxylphenyly-2,3,4,5-
- (tEans- 4-dipet hyl ani | ohex-1-yl ) ph
oL v et

0 THE G\~~O 11 G\~~O 10 To a sol ution of o

L (5 el o B ner PR BT B o
%M%gg?fdcﬁ?g%@é/)?‘ﬁ@]ﬁ? ,ﬁ?#&%g%&?\‘g&?ﬁ&iﬁ@y g7y MpRna( odmercial
tmbdiwet afxgishand Hyamst 31 6-dimethylpiperidine (0.796 mL), potassium carbonate
(1.24 g) and a catalytic amount of potassium iodide in N ,N-dimethylformamide
(20 mL) gives, after two chromatographies over silica gel, the first one with a
gradient dichloromethane/methancl from 98/2 to 95/5, the second one with a
gradient diethyl oxidefligroinfriethylamine from 50/49/1 to 75/25/1 and salt
formation with oxalic acid in ethanol and diethyl oxide, 83 mg of frans-6-{4-[3-(3,5-
dimethylpiperidino)propoxy]phenyl}-2,3,4,5-tefrahydropyridine, dioxalate as a white
solid melting at 72°C.

"H NMR: oxalate (DMSO)

7.89 (d, J=8.7 Hz, 2H, arom}, 7.07 (d, J=8.7 Hz 2H, arom), 4.11 (t, J=5,9 Hz
2H, CHz0), 3.68 (m, 2H, CHzN=), 3.2-2.6 (m, 8H, 3 CHuN, CHxC=N), 2.11 (m, 4H,
CHy, 2 CH), 1.77 (m, 4H, 2 CHy), 1.37 {m, 2H, CHjy), 0.96 (2d, J=59 Hz, J=5.9 Hz,
6H, 2 CH3)

B B-[4-(3-chloropropoxy)phenyl]-2,3,4,5-tetrahydropyridine can  be
prepared as follows:

Following the procedure described in example 158A, but starting from O-(3-
chioropropyl)phenol (3.55 g), 5-aminopentanoic acid (2.39 g) and polyphosphoric
acid (36g) gives 1.563g of 6-4-(3-chloropropoxy)phenyl]-2,3,4,5-tetrahydro-
pyridine.
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15 (845 ng). The mxture is stirred for three hour at
roomtenperature. An additional anpunt of a 2M sol ution
of dinethylam ne in tetrahydrofuran (0.7 nL), sodium
tri acet oxyborohydride (253 ng) and acetic acid (42 plL)
Is added. The mxture is stirred for one hour at room
tenperature, then a saturated aqueous solution of

sodi um hydr ogenocar bonate (30 is added. The m xture
is extracted 20 with ethyl acetate (three tinmes 50 ni).
The conbi ned extracts are dried over nmagnesium

sul Phare RGNS BTariopdsyepd s essur e, and

purifie romat ogr aphy over silica gel with a

gr adi €x{3-chigrariropdipsehgl can de/ purchassachat Afdricty Rerd &raimicals and
fr%(‘m 80/20/1/0.1 to 20/80/1/0.1 then with a gradient 62

di q’{yl oxi de/triethylam ne/ nmethanol from 100/1/0.1 to

90/ 1/ 10. Fractions containing the products are pool ed

and concentrated under reduced pressure. The foll ow ng

pr oduEXamie 14bt ai ned in order of elution: 348 ng of
1-{3-[4-(4-

di met hyl am nocycl ohex- 1-yl ) phenoxy] propy! }pi peri di ne
(isomer A) as a yellowoil 5 and 187 of

1-{3-[4-(cis-4-di get gybLan tohexo

1-yl) phenoxy] propyli} pi p&ri dilpe) (isoner B) as a yell ow
solid. These two i;Sopgere~gye sSeparately salted with 182
mg and 98 ng of oxalic acid respectively in ethanol to

i -(1-8-8ihh drot I Pyrrel- '
G I SR O A BN
e

2ganeryytpipending,

10
ai met byl am T . . | di .
i oxalt o (| STHEDS B Dok GRERA 17 BIGPIP TE DI starting from
7 24{@-(BekhIcroBrdpokiy)phahi]-a5dihy dib- 8S-priole) =B ig), 28, commercial
?;hg ur%?ﬁ@?s-gwg@%-gﬁlmt@g@ndggzzé))g(a%zmﬁﬂ Fgor?@,sg?\;'l)'n Sarbonate
2(@.43-92 4l alBhtahBc GRbURS B Potdisiufm quiﬁgainJﬁlﬁ\I-@{irhEthglformamide
oM, aromy, 6.82 (d, J=8.6 Hz, 2H arom, 3.94 (t, J=6.0
HE20 ki, giGee Gaffer3ivay clirpmateigraphigs, ozerggilicangedHihes first one with a

%@@l?%zdlgﬂo%%ggge/@%’& mo%lgﬁ(’z éoité'[g]) th%%ec%'ﬁ'érgﬁe with diethyl
oxide/ligroin/triethylamine 50/49/1 and salt formation with oxalic acid in ethanol and
diethyl oxide, 254 mg of trans-1-{3-[4-(4,5-dihydro-3H-pyrrol-2-yl)phenoxy]propyl}-
3,5-dimethylpiperidine, dioxalate as a white solid melting at 83°C.

'"H NMR: oxalate (DMSO)

7.87 (d, J=8.7 Hz, 2H, arom), 7.03 (d, J=8.7 Hz, 2H, arom), 4.09 (i, J=5.9 Hz,
2H, CH20), 3.94 (m, 2H, CHzN=), 3.2-2.5 (m, 8H, 3 CH2N, CH>C=N), 2.03 (m, 6H,
2 CHy, 2 CH), 1.35 (m, 2H, CH_y), 0.96 (2d, J=5.6 Hz, J=5.6 Hz, 6H, 2 CH3)

B 2-[4-(3-chioropropoxy)phenyl}-4,5-dihydro-3H-pyrrole  can be pre-
pared as follows:

Following the procedure described in example 18A, but starting from O-(3-
chloropropyl)phenol (3.41 g), 4-aminobutanocic acid (2.06 g) and polyphosphoric
acid (36 g) gives 0.44 g of 2-[4-(3-chloropropoxy)phenyl]-4,5-dihydro-3H-pyrrole.



BO2CO, CHO Ki I~ C~~O1 G\~~.0 i DW
1-{3-[4- (4- oxocycl ohexyl ) phenoxy] propyl } pi peri di ne can
be prepared as 25 follows: A suspension of potassium
carbonate (3.11 g) in a mxture of 4-[4-(3-

chl or opr opoxy) phenyl ] cycl ohexan one (2 g), piperidine
(2.22 m-) and NN 63 dinethylformamde (40 m-) is
heated for three hour at a tenperature close to 110C,
then stirred for twenty hour atlroomtenperature. The
m xture is concentrated under reduced pressure and
dissolved i n, ethyl acet tkélSO and. water (150
nL). TReLer mlwwﬂw ap FlZdith water (100
m.), dried 5 over nagne5|un1sulphate concentr at ed
under reduced pressure and purified by chromatography
over gxbmple Gl with a gradient

di chl or onret hane/ net hanol from 95/5 to 90/ 10. Fractions
cont ai ni By _d«he product are p oI and concentrated .l
under reggced pressure a 1.94 g of

1-{3-[ 4- P4-¥xocycl ohe enox Propyl }- pi ' dirne as
a yel | oweseti el pusee out fur? g ~rsagthon. 10 C
00 d r K2C03 HO o -- O@

4-1 4- ( 3- chIoropropoxy)phenyl]cycldﬁexanone can be
prepared as follows: 15 A suspension of potassium

carbonate§124g) ina mxture of 4-(4- .
1-{3-[4~(cis-4-dimethylaminocyciohex-1-yl)phenoxylpropyl}piperidine, dioxalate

and 1-4{3-[4-(trans-4-dimethylaminocyclohex-1-yl)phenoxylpropyl}-piperidine, dioxalate

A
o} I |
Me,NH N N
AcO,BH
AcOH
RN ladudd
Ol o THF O‘I/\/\O Oq/\/\o

To a solution of 1-{3-[4-(4-oxocyclohexyl)phenoxy]propyl}piperidine (740 mg)
in tetrahydrofuran (9 mL), are added successively a 2M solution of dimethylamine
in tetrahydrofuran (2.3 mL), acefic acid (141 yL) and sodium triacetoxy-borohydride
(845 mg). The mixture is stirred for three hour at room temperature.

An additional amount of a 2M solution of dimethylamine in tetrahydrofuran
(0.7 mL), sodium triacetoxyborohydride (253 mg) and acetic acid (42 pL) is added.
The mixture is stirred for one hour at room temperature, then a saturated aqueous
solution of sodium hydrogenocarbonate (30 ml} is added. The mixture is extracted
with ethyl acetate (three times 50 mL). The combined exiracts are dried over
magnesium sulphate, concentrated under reduced pressure and purified by
chromatography over silica gel with a gradient ligroin/diethyloxide/
triethylamine/methanol from 80/20/1/0.1 to 20/80/1/0.1 then with a gradient
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hydr oxyphenyl ) cycl ohexanone (3.42 g) and

N, N-di nethyl formam de (18 m-) is stirred for 24 h at
roomtenperature. Diethyl oxide (63 m-) is added and
the mxture is filtered. The insoluble part is rinsed
twice with diethyl oxide (15 nmL). Organic phases are
pool ed and washed with water (50 then 30 niL), dried
over 20 magnesi um sul phate and concentrated under
reduced pressure affording 4.6 & of

4-[4- (3-chl oropropoxy) phenyl ] cycl ohexanone as a white

igi%q%%%gﬁw hl%mélﬁ{eggegol ﬂ%l#; I‘IBbﬁl?(} 1 ?o 90;314}1 0. Eléranpons containing
1‘tﬁ§ Fd’ddc?é §re§5cfo?éd é‘ﬁ@&@ﬁ(&é?ﬂ%d‘@ﬁd’é‘r)réﬁt‘?é@dlpﬁé'swﬁéenOXy)

propy eridine, dioxalate and
1-{3- [JnE( Hewing procducts aee ioptainethimorsiee bbakiion: 48§ proend-{3-[4-(4-

LRk e A AO BURRAL BPe o) o, vetlow oi

1a{na 184? m4f CIx{GqW(bt@heWhétﬂWermrmdyﬂroﬂéxh}-yﬂ)mﬁno&gpeopyd}p|per|dme
an

pyrrolidine(159 pL), acetic acid
sé@PmWiBr |a§@eYQ5?W‘thdr| de (504 mg) in

tetr a*?'}ﬁgéé’ftwfae}&‘orﬁ@rs%eﬁ %P&a@ altb Wi ?1?% m%ﬁ &4 ﬁ'[gnof oxalic

obt ai ned 1 n order of ter sa {10
osald espactive)y R9hanoldb give 466 mg of 1-{3-[4-(4-dimethylaminocyclohex-1-

RSBt ARSI THSH A D0 RgP St f-4a.44-4-

1d{rﬁetﬂ19rahﬂn@6§fcfdh|ekd1' ?l%ﬂ‘)@dd?@}%%d@l}p é)el‘ldlﬂe dloxalate {lsomer B)
phenoxy] pr opyl } pi peri di ne (isoner ng
1H NV r\ﬁ%m@atemm 15 | somer A 7.19 (d, J 8.5 Hz,

2H, aron) 6.81 (d, J=8.5 Hz, 2H, arom), 3.96 (t, J=5.9
Hz. 2H, CH20)03.17 (m 4H, 2 CH2N), 3.09 (m 1H CHN),
2.88 [somditA: 3 CH2N), 2.59 (m 1H, CHAr), 2.0-1.3 (m
20H, 10 CH2)

7.19 (d, J=8.5 Hz, 2H, arom), 6.83 (d, J=8.5 Hz, 2H, arom), 3.96 (t, J=5.9 Hz,
2H, CHx0), 2.90 (m, 7H, 3 CHu:N, CHN), 2.62 (m, 6H, 2 CHsN), 2.47 (m, 1H,
CHAr), 2.0-1.3 {m, 16H, 8 CHy)

Isomer B:

7.09 (d, J=8.6 Hz, 2H, arom), 6.82 (d, J=8.86 Hz, 2H, arom), 3.94 (i, J=6.0 Hz,
2H, CH20), 3.07 (m, 1H, CHN), 2.82 (m, 6H, 3 CH2N), 2.65 (m, 6H, 2 CH3N), 2.38

(m, 1H, CHAr), 1.90 (m, 6H, 3 CHy), 1.60 (m, 10H, 5 CHy)

OH o
gg KZCO; /(jg
o ~"0 NT~~"0

1-{3-[4-{(4-oxocyclohexyl)phenoxy]propyl}piperidine can be prepared as
follows:

A suspension of potassium carbonate (3.119) in a mixture of 4-[4-(3-
chloropropoxy)phenylicyclohexanone (2 g), piperidine (2.22mL) and NN-
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| soner B: 20 7.10 (d, J=8.5 Hz, 2H, arom, 6.82 (d,

J=8.5 Hz, 2H, arom), 3.96 (t, J=5.9 Hz, 2H, CHO,

3.15 (m 11H, 5 CH2N, CHN), 2.40 (m 1H, CHAr), 2.2-1.3

(m 20H, 10 CH2) 65 Exanple 20 00H OCH/ I 0\ /OH
OCHtrans-1 -{3-[4-(cis-4-dinmethylam nocycl ohex-

1-yl) phenoxy] propyl }-3, 5- dinethyl pi peridine,

di oxal ate and trans- 63
1-{3-[4-(trans-4-di nmet hyl am nocycl ohex-1- 5

yI?-phenoxy]pyop | }-3, 5-di met hyl pi peridine, dioxalate A
Fdirnethyifiermaraider é@e'au} & beatedi isedhrae bruingt & @npermdire close fo

S An [ om. \ .
¢ 13 3 tad hirse) 1 o1 wiomy howr o298 HERPETAME oK) p PRI IS
pybhédrpetéd untel E30col hressure2dhe digsbived iwkthyl acetate (150 mL) and
di met hyl am ne in tetrahydrofuran (1.36 nL), acetic acid ,

( m@@rpé)’io ahd HRRICIGANG Phaes @(Weﬁytmq%mtbweﬁéjoo L), dried
t | l, O r :

oBYE REGRE AT SubRafh konboifretd ybR ool ACHES HE pprfied by
oxhiomatagiaphy @8# silicaofgel with a gradient dichloromethane/methancol from

t - -digethyl -1 -{3-[4-(4-di methyl am | oh

@3B o Ay TR tas. eortening 07 eeorlict Afe REPRR A oRGBGated under

apshud8d PEesalrd raHovding °01.94 e idnyt13-14-&-blodydtohexyl)phenoxylpropyl}-

di met hyl am nocycl ohexyl ) phenoxy] pr opyl } pi peri di ne

( Pipshdiness awptiowgolid U%Emthomﬁunkmzpuﬁ gaticne (DVSO) 15

| somer A: 7.19 (d, J=8.5 Hz, 2H, arom, 6.82 (d, J=8.5

Hz, 2H, arom), 3.95 (t, J=5,9 Hz, 2H, CH2O), 3,09 (m

1H, CEN), 2.68 (m 10H, 2 CH2N, 2 CH3N), 2.46 (m 3H,

CH2N, CHAr), 2.0-1.5 (m_12H, 5 CH2, 2 CH), 1.29 (m

2H, CH2), 0.92 (2d, 8.8 Hz, J= 6.8 Hz, 6 .

20 Isorr)er B: 7.(0 ﬁ =B 5 Br2H, arom

J=8,5 Hz, 2H, ¢ ), 73, 95 Kkjo,J=5,9 Hz,
HO e "0

DMF
4-[4-(3-chioropropoxy)phenyijcyciohexanone can be prepared as follows:

A suspension of potassium carbonate (12.4g) in a mixture of 4-(4-
hydroxyphenyl)cyclohexanone (3.42 g) and N,N-dimethylformamide (18 mL) is
stirred for 24 h at room temperature. Diethyl oxide (63 mL) is added and the
mixture is filtered. The insoluble part is rinsed twice with diethyl oxide (15 mL).
Organic phases are pooled and washed with water (50 then 30 mL), dried over
magnesium sulphate and concentrated under reduced pressure affording 4.6 g of
4-[4-(3-chloropropoxy)phenyljcyclohexanone as a white solid used without further

purification.



2H, CH20, 3,14 (m 1H, CHN), 2.72 (m 10H, 2 CH2N, 2
CH3N), 2.46 (m 3H, CH2N, CHAr), 2.1-1.8 (m 8H, CH2,
2 CH 4CH eq), 1.7-1.2 (m 6H CH2, 4 CH2 ax.),
0.92 (2d, J= 6.8 Hz, J=6.8 Hz, 6H 2 CH3) 25 B
trans-3, 5-di met hyl -1 -{3-[ 4- (4- oxocycl ohexyl ) phenoxy] pro
pyl } pi peridine can be prepared as follows: 66
Fol | owi ng the procedure described in exanple 18B, but
starting from potassi um carbonaide (1.71 g),

4-[4-(3-chl oropropoxy) phenyl ] cycl ohexanone. (1.5 g),

trans-_3, 5- di net hyl pi peri di ne hydrochloride (1.01 g) and
N, N—dﬁﬁéﬂﬂﬁiﬁgrnanide (20 mL), purifying the crude
with two chronato%raphles with a gradi ent

hept ane/ et hyl acetate from4/1 to 0/1 for,;h first one
and | igroin/diethy| X|de/tr|ethylan1 ¥rom 80/ 20/ 1
to 50/50/1 for the second one, ¥yl trans-

3, 5-di met hyl -1 - { 3-%:4( 4- axogyc ohk 1) phenoxy] - propyl ) p
iperidine is obtalgg: gz; ~%PdFC TNH / °Y) MO
10 trans-3, 5-di met® Pbl i di ne hydrochl ori de can be

prepared as follows: A suspension of 10% pal | adi um on
char cddB-¢cis-dtetiameihyieraminecyslohexahyl)phenoxylpropyiipiperidine,

?%%ﬁé IZQQS{{?@.%.&BJE.\R wgkr%@“e&y@eq‘i‘fﬁé %fﬁ%}ﬂgfﬂ%emg propyl}-

f pipetilife, dibxalateacti ng mediumis filtered over a pad 15
of celite and an etheral solution of hydrochloric acid
I s added. The hydrochloride is filtered and dried to

0 g BrSaL, BoS Rl LEAREE (0t st om 1454
(144oﬁcocwldfmxyl)ph¢nwr§t]prhwl}pﬁpﬂridme (=5 opPNBOoliZire)1 $$uLR Hcetic acid

&ML 5ad Botill Bidpeibbionvinigs 1 69) et vaTafifpt (6 mL), the

10 Jfdllolvind? prddiiets?aferBitathed in order of elution, after salt formation with oxalic

s

20

acid, 292 mg of 1-{3-[4-(4-pyrrolidinocyciohexyl)phenoxylpropyllpiperidine (isomer
A) melting at 168°C and 168mg of 1-{3-[4-(4-pyrrolidinocyclohexyl)-
phenoxylpropyl}piperidine (isomer B) melting at 160°C.

*H NMR: oxalate (DMSO)

Isomer A:

7.19 (d, J=8.5 Hz, 2H, arom), 6.81 (d, J=8.5 Hz, 2H, arom), 3.96 (i, J=5.9 Hz,
2H, CH0), 3.17 (m, 4H, 2 CHzN}), 3.09 (m, 1H, CHN), 2.88 (m, 6H, 3 CHzN), 2.59
(m, 1H, CHAr), 2.0-1.3 (m, 20H, 10 CHy)

Isomer B:

7.10 {(d, J=8.5 Hz, 2H, arom), 6.82 (d, J=8.5 Hz, 2H, arom), 3.96 (t, J=5.9 Hz,
2H, CH20), 3.15 (m, 11H, 5 CHzN, CHN), 2.4¢ (m, 1H, CHAr), 2.2-1.3 {m, 20H, 10
CHy)
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HBnCl 2CO 4V NN DM trans- 1 -benzyl-3,5-d

i met hyl pi perid ine can be prepared as follows: 25 A
suspensi on of -potassium carbonate (83 g) in a mxture
of benzyl chloride(37 g), 3,5-dinethylpiperidine (30 g
of acommercial mxture of cis and trans 67 isoners)
and N, N-di net hyl formam de (200 m-) is stirred for 15 h
at a tenperature close to 60C. The mixture is
filtered, concentrated under r&duced pressure and
diluted in ethyl acetate. The organi c phase is washed
W th ggter, ﬂ[ied over magnesi um sul phat e,

conc ' nder reduced pressure and purified by 5
chr omat ogr aphy over silica gel with a nixqure di et hyl
oxide/ligroin/triezﬁijanine 20/ 80/ 1 as~ehyent to give

8g of trans-1-benzylj- 3, 5-di nmet hyl pi_pe ne as a

col ourless oil use Ht hout furthgf purification. 'H
NVR (DVBO) 7.28 (nfs5H, "S5 d, J=13.5 Hz, 1H,
CH2Ph), 3.37 (d, Js 5 1H, 10 CH2Ph), 2.38 (m

s}

2H, CH2N), 2.06 (m 2B, CEeN), 1.90 (m 2H 2 CH), 1.29
(dd, J=5.7 Hz, J=5.7 Hz, 2H, CH2), 0.96 (2d, J=7.1 Hz,
J=7. lrafrs-14844-LoiGHa)imERataphiaotyclohexel 4l)perasylHsopyl}-3, 5-

SHGSRPBINS, doplale S b A Pener e i Bingevcionex. 1
tl_;;|Iy-§ﬂéw&fyﬂag}bpylﬁgm-mgtﬁwbabéﬁenﬁe,(&i@Qaiaﬁa) :
phenyl phosphi ne

A Following the procedure described in example 188A, but starting from
trans-3,5-dimethyl-1-{3-[4-(4-oxocyclohexyl)phenoxy]propyl}piperidine (780 mg), a
2M solution of dimethylamine in tetrahydrofuran (1.36 mL), acetic acid (136 L)
and sodium triacetoxyborohydride (722 mg) in tetrahydrofuran (8 mL.), the following
products are obtained in order of elution, after salt formation with oxalic acid,
292 mg of trans-3,5-dimethyl-1-{3-[4-(4-dimethylaminocyclohexyl)phenoxy]propyl}-
piperidine (isomer A) melting at 98°C and 393 mg of trans-3,5-dimethyl-1-{3-[4-(4-
dimethylaminocyclohexyl)phenoxy]propyl}piperidine (isomer B) melting at 162°C.

'H NMR: oxalate (DMSOQ)

Isomer A:

7.19 (d, J=8.5 Hz, 2H, arom}, 6.82 (d, J=8.5 Hz, 2H, arom), 3.95 (t, J=5,9 Hz,
2H, CH20), 3,09 (m, 1H, CHN), 2.68 {m, 10H, 2 CHzN, 2 CH3sN), 2.46 (m, 3H,
CH2N, CHAr), 2.0-1.5 (m, 12H, 5 CH», 2 CH), 1.29 {m, 2H, CHy), 0.92 (2d, J= 6.8
Hz, J= 6.8 Hz, 6H, 2 CHs)

Isomer B:

7.10 (d, J=8.5 Hz, 2H, arom), 6.82 (d, J=8,5 Hz, 2H, arom), 3,85 (t, J=5,8 Hz,
2H, CH;0), 3,14 (m, 1H, CHN}, 2.72 {m, 10H, 2 CHyN, 2 CH3N), 2.46 (m, 3H,
CH3N, CHAr), 2.1-1.8 (m, 8H, CH, 2 CH, 4 CH, eq.}, 1.7-1.2 (m, 6H, CH>, 4 CH>
ax.), 0.92 (2d, J= 6.8 Hz, J= 6.8 Hz, 6H, 2 CH3)

B trans-3,5-dimethyl-1-{3-[4-(4-oxocyclohexyl)phenoxy]propyi}piperidine
can be prepared as foliows:



(812 ng) in toluene (18 m.) is stirred for five mnutes
at roomtenperature, 1- 20 hydroxybi phenyl (493 ng) is
then added. The mi xture is cool ed and dii sopropyl
azodi car boxyl ate (609 pL) is added. The m xture is
stirred for 48 hours room tenperature, concentrated
under reduced pressure and diluted with ethyl acetate.
The organic |ayer is washed w tf6 water and extracted
with an aqueous | IN hydrochloric solution. The

aqueo hase js washed with ethyl. acetate
25 al khf\q» FOM\@ngM the BIPCELHES sgﬂp%%dn U%wgnpo)gpgé but stamng from

bé&bb&ﬂn@é&b@rﬁt@gw %f)t AM[@-S:; @Fbﬁgpo ﬁﬂénﬁ}&&&ﬁﬁ@xanonem 5g),

These extracts ar er gnesi
sutrmmﬁé dlmetb‘mtmpem@ned hyeireehloridel udell or evxlirid N—dirmathxdﬂbrmamade

th d d, Wit h | f

a0 R <Gt vituth e e ShiciBelpeeiiRs aplh & aradient

5 fllhé é@@lethfv\laédé@ﬂewfﬁdm dnﬁlt hwl opxifge taadfiesti @flet @ngi Yigroin/diethyl
480 ng of {3-1(Di

Rty PARHY. 1t BaEQHcTsdha saspne st 193 mg of trans-

gfé B'd?r%g?%?% g &Uc%exﬁé@ér?&ﬁ] &%ﬁ) é)%n%ﬁ‘u;( lg](?bfﬁ'hed

J=8. Hz, 2H arom, 4.06 (t, J=6.0 Hz, 2H, CH20,
3.22 ((En 6H 3 CH2N), 2.10 (m 2H CH2) 1.91 (m 4H,
2 CHs)~¥ 10 1-(3- hydroxypropyl)pyrrol|d|ne can be

obt ai ned as descri and ha,
Tetrahedron Lett. b§§z€§§411f§ 8 P4994) JExaiple 22 :x:
15 trans-
10 1-{3-[ (bi phenyl - 4- yI)oxy]propyI} % gidlnethylplper|d|ne
, oxal.ate ol.lo re.described in ex
10 B ety e din by G pae e%gey)paﬁawa#ﬁs ows:
(1. 23 M kusperfsRIATBf Q?@d gﬂlléﬂlw%r%hé“fbéa! Fg@ﬂi‘% ﬁrl)&ur%oof trans-1-

di met hyl pdgmrl di ne pot assi u onat e
g)bemayl-3 Setimathytnigeridinenf’ .65o1g) pamcbsmthammlo(ﬂ @femilu |s StlrI’Ed under

Pbﬁﬁ%r@%&ﬂdr?ge%f&%ﬁ?qrd I%gﬂi/?gr)seac%ﬁh%ds@wls filtered over a pad
15 t rcieetlitt- 4rdt &f bthehaingdiutory b) W&J@ﬂmédld % Bdded. The hydrochloride is
fitered and dried to give 3.43 g of frans-3 5-dimethylpiperidine hydrochloride as a
pink solid used without further purification.
"H NMR; hydrochloride (DMSOQ)
2.90 (m, 2H, CHzN), 2.63 (m, 2H, CHzN), 1.95 (m, 2H, 2 CH), 1.37 (dd J=5.7
20 Hz, J=5.7 Hz, 2H, CHy), 0.95 (2d, J=7.1 Hz, J=7.1 Hz, 6H, 2 CH3)

D

NH BnCt U/\@ N/\@
K,CO,4
p DMF £ \(l\)
frans-1-benzyl-3,5-dimethylpiperidine can be prepared as follows:
25
A suspension of -potassium carbonate (83g) in a mixiure of benzyl

chloride(37 g), 3,5-dimethylpiperidine (30 g of acommercial mixture of cis and frans
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di met hyl pi peri di ne, oxalate as a white powder nelting

at 176C. 1H NWVR : oxalate (DVSO 25 7.58 (m 4H, aron),

7.40 (m 2H, arom), 7.29 (m 1 H, arom, 7.00 (d, J=8.6

Hz, 2H, aronm), 4.05 (t, J=5.8 Hz, 2H, CH20O), 3.05 (m

4H, 2 CH2N), 2.75 (m 2H, 69 CH2N), 2.08 (m 4H, CH2,

2 CH, 1.37 (m 2H, CH2), 0.96 (2d, J=6.8 Hz, J=6.8 Hz,

6H, 2 CHs) 1-(3-chloropropoxy)hi,phenyl can be prepared

as described by A Ranpa et 5™al., J. Med. Chem

44(23) 3810-20 (2001) or D. A Walsh et al., J. Med.
C'?@Fhersf’%h&)N m&nf’etlﬁﬂ%ﬂﬁhmlc@((iﬂmi AL erreg‘f091 SQHapa Je@mpera’(ure

(3S,5S)- phenyl - 4-yl ) oxy] proptﬁfj di met h
peidsei h@eﬁo"&a Im mthFQ)IS fiterad, corecantre un@erd@ducedmmessure and

' Y Igfé@n‘ﬁb%ybyﬁ) o%%fét)ebtlﬁqt h&% E 4%318?@)!8 washed with water, dried over

(Cﬁadiébnﬁn 53|§lgﬁ§tbh%dhcéﬁfrat@dnanﬁéBQeﬁU&ed meﬁaﬁ@l amj purlfled by
car bonat e and a catal ytic amount of

rqw@aqoara@fm O‘d‘i?'%réi!'ﬁ@/lgebr"ﬁﬁmad@"(tﬂ? Riethyl g‘PXVE&J igraVisiethylamine
h I
L BRI S Bith SSegppere o

peplodiiass orbnaédm&thautfur’rhm purificatiomler . hH NVR : oxal ate

DVS , , 7.40 2H, , 7.29

(1H 3%@{";&%%@5‘ ?rgn)G He, 2I(—|m ar om aan)OS (1, (m

J=5. 87*28(n¥"5H%ﬂ)‘ 332049 (Jms 4z, 21@*@%%:11)23%5 (% 2815 Hz, 1H,

20 CH2
O%Pbgl)oﬁ 384@n, 8§H12CH3N)6 2306+4m, 2 CEPHCI‘E NGH)P0B(MN 24y Z:i%h*) 1.29 (dd,

MYOEl7 Wz, J=5.7 Hz, 2H, CHa), 0.96 (2d, J=7.1 Hz, J=7.1 Hz, 6H, 2 CHs)

J
bdl @N\D

1-{3-[(biphenyl-4-yl)oxy]propyl}pyrrolidine, oxalate
DIAD
o 7)o
HO O toluene OJ/\‘/\O

A mixture of 1-(3-hydroxypropyl)pyrrolidine (400 mg), triphenylphosphine

Example 21

(812 mg) in toluene (18 mL) is stirred for five minutes at room temperature, 1-
hydroxybiphenyl (493 mg) is then added. The mixture is cooled and diisopropyl
azodicarboxylate (609 pL) is added. The mixture is stirred for 48 hours room
temperature, concentrated under reduced pressure and diluted with ethyl acetate.
The organic layer is washed with water and extracted with an aqueous 1N
hydrochloric solution. The agueous phase is washed with ethyl acetate, then made
alkaline with an agueous 5N sodium hydroxide solution and extracted twice with
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25 (3S,59) -3, 5-di et hyl pi peri dine can be obtained as
follows: 70 A suspension of 5% rhodi umon alumna (13
g) in a solution of (2S,4S)-2,4

di met hyl pentanedinitrile (6.5 g) in 400 nL of nethano
Is stirred under an atnosphere of di hydrogene for 24
hours at roomtenperature. The mxture is filtered
over a celite pad and the filtrate concentrated under
reduced pressure and 5 purified6édy chronat ography over
silica gel with a gradient dichloronethane/ nethano

om 95/5 . to /10. Fractions co inji,ng the expected
or Mo ACRHaIS oHIeSE HractE0 REa ROl Sy SiRde PVeTe qBGRRSIIm sulphate,
pr&?ﬁiéhﬁafé?j ahdar edaedY presalird, ?dfﬁufe'ﬁ) With @rethyi oxrdde and mixed with a

di met hyl pi peri di neas an orange col oured oil_ use
wi $aligtian @ﬁy«)xam apigr (189rme) dissolyed incacetaies TKeNprecipitate is filtered,

| SRS i e TR, ane e 13 v gl Aeif-igioheny4-

f o}) axy@roﬁyf mumeomamétemstmmrtu@bwwmltd@ At3W1L. 1 n a
sol uti,on of - 15 pent anedi ol

di met h’éh@%ﬁf@ﬁ%@f@ P@@S@ di ssolved in acetonitrile (77
&fy te:
ML) i Sy BEickT é?&%'jgrﬁ (rd”mf ,??Zo@ﬂmrm artr(])‘é‘ﬁ)eT'éo (d, J=8.7

partiti oned "bet'ween c ororret wat
( 139 2H) aromedfcﬂﬁgﬁmh'ﬁ Ddyz 1 2H sCHz@), #e22(ns6K, Bi QEsN)i2.m0 (m, 2H,

l,0 conbi ned organi c extracts are
@g%} @3@'3 ‘ﬂﬁ@ng‘?A sul phate, concentrated under
reduced pressure and purified by chronatography 20 over

silica gel using a gradi ent pt ane/ et h acetate from
4/ 1 td- %—hydr@xmrogylg)ygro@dmgfcan be obtaine as described by J. Cossy and

E G e

(hept ane/ et hyl acetate 2/1) = 0.5 0 11 OH 0 Ows
Example 22
q

v o U

trans-1-{3-[(biphenyl-4-yl)oxylpropyl}-3,5-dimethylpiperidine, oxalate

Following the procedure described in example 1§D, but starting from 1-(3-
chloropropoxy)biphenyl (1.23 g), a commercial mixture of cis and frans-3,5-
dimethylpiperidine (1.32 mL), potassium carbonate (2.07 g} and a catalytic amount
of potassium iodide in N,N-dimethylformamide (20 mL) gives, after salt formation
with oxalic acid (85 mg), 349 mg of frans-1-{3-[(biphenyl-4-yhoxy]propyl}-3,5-
dimethylpiperidine, oxalate as a white powder melting at 176°C.

'H NMR : oxalate (DMSO)

7.58 (m, 4H, arom), 7.40 (m, 2H, arom), 7.29 {m, 1H, arom), 7.00 (d, J=8.6
Hz, 2H, arom), 4.05 (t, J=5.8 Hz, 2H, CH,0), 3.05 (m, 4H, 2 CHzN), 2.75 (m, 2H,
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DHEtN3 Ovs / YDi CH2cl, 25 71

(2R, 4R) - 2, 4- pent anedi ol di net hanesul f onate can be

obtai ned as follows: A solution of

(2R 4R) -2, 4-pentanedi ol (15.0 g), triethylamne (45.2
m-) and dichloronethane (350 m-) is cooled at a
tenperature close to 0OC. 5 Methanesul fonyl chloride
(24.5 m-) is added dropwi se. @hme mixture is stirred
for 3 h at a tenperature close to 0C, hydrolysed with a
1.5 N aqueous hydrochloric solution (100 mz-g( and
efaHh0i 288y HHICH rloththaihén, AileClely AR (28 tiFid Kz, J=6.8 Hz,
aPﬁ 3qu| ed, washed with a saturated aqueous sol ution

0 g u?% hydr ogenocar bonate, then a saturated aqueous
solution of sodiumchloride, dried over magnesi um 10

sul phat e d concenirated under reduced pressyre to
gi VE iﬁ?@%%ogpp@gﬁp@%?n& oan B repalg (ﬁspdescn ed by A. Rampa et

dbﬂ??ﬁl%%‘? \WHeAN AR295381020W2004) oDEA, WhIRGULt 1Ty Nered. Chem.
puritication. Exanple 24 DOH 'y G\N-.D o OH 15

13261 1058 (#&9BY| bi phenyl - 4-yl ) oxy] propy! } pi peri di ne,

oxalate HO, gl OH ar H cO G\n/~O- P(luane'4 \fN~ti O

A suspensi on of potassium carbonate (290 ng) and

pal | aBk letZg r aki stri phenyl phosphine (49 ng) in a

sol ution of 1-[3-(4-bronophenoxy)- propyl]piperidine

(250 ng) and 4-net hyl benzeneboroni c acid™(228 ng) in

toluene 20 (5 m-) is heated overnig ai- a tenperature
close to 100C. The mxtuye is.dilu

oj:ou'[" N0 l

0 OH

(3S,58)-1-{3-[(biphenyl-4-yl)oxy]propyl}-3,5-dimethylpiperidine, oxalate

A Following the procedure described in example 1§D, but starting from
1-(3-chloropropoxy)biphenyl (440 mg), (3S,55)-3,5-dimethylpiperidine (230 mg),
potassium carbonate (800 mg) and a catalytic amount of potassium iodide in N,N-
dimethylformamide (10 mL) gives, after salt formation with oxalic acid, 34 mg of
(3S,55)-1-{3-[(biphenyl-4-yl)oxy]propyl}-3,5-dimethylpiperidine, oxalate as a white
powder.

'H NMR : oxalate (DMSO)

7.58 (m, 4H, arom), 7.40 (m, 2H, arom), 7.29 (m, 1H, arom), 7.00 (d, J=8.6
Hz, 2H, arom), 4.05 (i, J=5.8 Hz, 2H, CH,0), 3.05 (m, 4H, 2 CH)N), 2.75 (m, 2H,
CHzN), 2.08 (m, 4H, CHy, 2 CH), 1.37 (m, 2H, CHy), 0.96 (2d, J=6.8 Hz, J=6.8 Hz,
6H, 2 CHj)

ﬁ;N
= —_—

MeOH

(3S,58)-3,5-dimethylpiperidine can be obtained as follows:
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with ethyl acetate (200 m-) washed with a saturated
aqueous sodi um bi carbonate solution (3 nL), dried over
magnesi um sul phate, concentrated under reduced
pressure and purified by chromat ography over silica ge
wi t h di chl or onet hane t hen

di chl or onet hane/ net hanol / ammoni g 99/ 1/ 0. 5. Fractions
contai ning the expected 72 protuct are pool ed,
concentrated under reduced pressure and salted with

oxal i c E@,g?r%q%&\ O %56, Fﬁ?d@nﬁ% alu ma Ef;’/ in a salution of (25,48)-2,4-

1-{3- [ yl br phen oxy pi peri
oxdlhmtleylpsntaaedmnmle $0.5ig) n‘el40m|giLatof1Mamﬂ MVR;tlrred under an
at % grezg dépmggr’,é SQr éﬁghoy% g g0 @egqtagﬁ Tl-ge mixture is

6 ﬁﬂf’e)réﬂ’ over 8- c@llﬂéz'_Fad?iihd @ﬁ%ﬂﬁrat&c&%a@ﬁragéfﬁn@eﬂ'%du@éﬁ gressure and
( ripurifigd ngyhromatgggr(anhy4werzs@p@)gel1ma;¢) @mgr@chent dighjoromethane/

LRl RIS TS0 b BElallifg 1550 et BBt are pooted

1 eﬁrﬁi [doficenteatedx yhdphaaylicedt Yressxyd proo @fiordi $80 mgi e, (SS 58)-3,5-
late 15 Foll owi ng the procedure descrlbedlnr? rF
N@mylglpgrﬂ IngRs ﬁp@ﬁqqge[(gllcewed oil used without any further purification.

brormphenoxy) propyl ] pi peridine (250 ng), potassium

carbonate (696 ng), 4- nethoxybenzeneboronic acid (638

ng) arféd pal | adi um tetrakistriphenyl phosphine (194 ng)

in toluene (7 nl) affords aft%{ sal t foeration Wi th

oxalic acid, 174 ng of-~

1-{3- [ (4' - met hoxybi pheny! ofs YIGBE0or §pyl Lwi peri di ne,
oxal ate as a white soli 20 nghtihng aty188C. 1H NMWR
oxal ate (DVMBO) 7.52 (d, J=8.4Hz,” 4H, ar=on) 6.96 (d,

3. 75 (E5452 ‘ﬂ:a[@%?r?“\@efga Ul ot Db e T
2H, CH2),

A suspension of potassium cyanide (36 g) in a solution of (2R,4R)-2,4-
pentanediol dimethanesulfonate (36 g) dissoived in acetonitrile (77 mL) is stirred
overpight under reflux. The mixture is partitioned between dichloromethane
(200 mL) and water (150 mL). The organic layer is extracted six times with
dichloromethane. The combined organic exiracts are dried over magnesium
sulphate, concentrated under reduced pressure and purified by chromatography

over silica gel using a gradient heptane/ethyi acetate from 4/1 to 2/1 to give 8.3 ¢
of (25,45)-2,4-dimethylpentanedinitrile as a vyellow solid used without further
purification.
Rf TLC (heptane/ethyl acetate 2/1) = 0.5
oH 0 ‘u,,  OMs

EtN,
%,OH OMs
CH,CL,
D
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1.70 (m 4H, 2 CH2), 1.50 (m 2H, CH2) 25 73 Exanple
26 71 OOH N~~~O\ D OH

(RS) - 1-{3-[ (bi phenyl - 4-yl) oxy] propyl } - 3-net hyl pi peridin
e, oxalate 5 Follow ng the procedure described in
exanple 1D, but starting from 1-(3-

chl or opr opoxy) bi phenyl (493 ny),

(RS) - 3- net hyl pi peridine (470 p 9 pot assi um carbonat e
(830 ng) and a catal ytic anmount lof pot assi um i odi de in
N, N-dlnethyl- fornan1de (10 nL) gives, after salt

for rmt Sr/hf oxy'i‘éd'a(al rﬁ?théﬁgs@ﬁ)r\%ﬁe &er & %b&ﬁned | as follows:

[(blp en propy i NE,
as a white SO|Id melting at 10 173C. 1H NWR oxalate

Er?]NS (1))}4\ é&f@%m ol (23"%'453."2%%t;n§¥‘9 wgér %{??hﬂa[négzés 2mL) and
Jootdmetfine S m 38 (oigh of SNrkiud, Wpde 1o 0°C
(Wemaﬁﬁsmfmlﬂhm)ﬂe 2454‘“()118 asdad-ldraipm)‘»e 'Ih@lm@wewstwred for

%h@wwm%t%lo%@n%@ Iy;i @s?qﬁ_{%@aéﬁ Qoaqueo‘.ls hydrochloric

t rgogiod, ﬁOﬂJ mL) and extracted with dichloromethane. The o anic extracts are
I met hyI 3-[ (4" - et hyl bi phenyl - 4-yl| ) oxy] prop pi peri
diRee e%m with ﬁcﬁaMﬁieﬁgawuﬁ Sekiignrd sadivpt hyragenocarbonate,

if‘tgg?_? {ls%aﬁgg?%gp oa%je&% fé@luftlh dlum c{n%xge d{led Py magnesium

| readpihyatep apdrcanicentrgted unger m‘ducad eoesrure ta@ ivei 3606 g odf(2R,4R)-2,4-
glzpsen anec]‘ él"ﬂjme hsa%gg{ll?c}naté) gst; 3 SrB\lr{mm o?IaJs% w&hou{ fu'r%ér r|:¥E?iﬁcation.

.
v om

1-{3-[(4"-methylbiphenyl-4-yljoxy]propyl}piperidine, oxalate
et

OH O
/@Br K,CO,
@MO Pa&(PPh,), N0

A suspension of potassium carbonate (290mg) and palladium

Example 24

tetrakistriphenyiphosphine (49 mg) in a solution of 1-3-(4-bromophenoxy)-
propyllpiperidine (250 mg) and 4-methylbenzeneboronic acid (228 mg) in toluene
(5 mL) is heated overnight at a temperature close to 100°C. The mixture is diluted
with ethyl acetate (200 mL) washed with a saturated aqueous sodium bicarbonate
solution (3 mL), dried over magnesium sulphate, concentrated under reduced
pressure and purified by chromatography over silica gel with dichloromethane then
dichloromethane/methanol/ammonia 99/1/0.5. Fractions containing the expected
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and a catal ytic amount of potassiumiodide in

N, N-di net hyl formam de (6.5 nlL) gives, after two

chr omat ogr aphi es over silica gel with diethyl
oxyde/ligroin/ triethylamne 20/80/1 for the first one
and ligroin/triethylamne 100/1 then 90/10/1 for the
second one, and salt formation with 14.3 ng of oxalic
acid in ethanol, 47 ng 5 of

trans-3,5 di methyl -1-{3-[ (4" - nethylbiphenyl-4-y|)oxy]pr

ORUEE. 85 bHES, cAahBhea A1 ALROSS sRedlid SraCkAtba wih ocai

7.8t (@ glvaa—'m mgHzf 1-BH(4'anetny | biphe? - 4@1)0ﬂﬂ6:0byl}lmpenﬂhhe oxalate as

aro , 2H, aro 4.05 (t, J=6,D Hz,
6)°%§$9%’H‘ tGng:’l (m 6H, sn)(}n N) 2(30 (s, 3H,

ArCH3)1H ﬂWo&é&te‘kUM\%? 2 CH), 1.36 (m 2H, CH2),

0. 96 = =6.5 Hz, 6H, 2CH3)

4- (3- 5@|(d>pl=@pbkigz)zu aneE)h 147 (ghdn§.0 H:aﬂl-b@r@népbaédd J=8.0 Hz,

oAt gl Ll T, S9F AR U R, IEBE LT €, 5.1 m o

hyBIC B M), 42. 20, FoH AN I08((HY L HIUD H,) p o788, WA cziClHapat 60 (m, 2H,
(792\}8 ng) and 1- brono 3- chl oropropane (517 p )
Zilrrethylforrramde(15m ) affords 274 of 4-( 3-

chl or gp ( elgt

acet at ooy o neBh Mo R Huns b e | %@E%'?S‘ 8, Qesoribed i
b&hPepar44 as described by H Sakurai et al. J. Org

Chem 67(8) 2721-2 (2002). Exanple 28 OLCH ~* "O O CH

25 1-{3-[ (2" - nmet hyl bi phenyl - 4-yl ) oxy] propyl } pi peri di ne,

oxal amalﬁ%basFol | owi ng the procedure described in

exanpl e , but starting from

4- (3-chl or opr opoxy) - 2' - net hyl bi ph °¢157 ),

pi peridine (100 pL), potassiu onate (207 ngy) and

a catal ytic anmount of _paqtassi iodide i N N
di met hyl f ormam de (X0 WL)  gi%es, after® &Hformatlon
with oxalic acid, 7 of 15

{3-[(2"- nethylblphenyl yl ) ox propyl}plperldlne
oxal afle3 ar£4anmhpwlmnywwélomvﬁ)@owl}pmendlne oxalate

Following the procedure described in example 24, but starting from 1-[3-(4-

bromophenoxy)propyl]piperidine (250 mg), potassium carbonate (696 mg), 4-
methoxybenzeneboronic acid (638 mg) and palladium tetrakistriphenylphosphine
(194 mg) in toluene (7 mL) affords, after salt formation with oxalic acid, 174 mg of
1-{3-[(4'-methoxybipheny!-4-yl)oxylpropyilpiperidine, oxalate as a white solid
melting at 188°C.

'"H NMR oxalate (DMSO)

7.52 (d, J=8.4Hz, 4H, arom), 6.96 (d, J=8.4 Hz, 4H, arom), 4.04 (t, J=6.3 Hz,
2H, CH;0), 3.75 (s, 3H, CH30), 3.15-3.05 (m, 6H, 3 CH2N), 2.10 (m, 2H, CHj),
1.70 (m, 4H, 2 CHy), 1.50 (m, 2H, CHy)



173C. 1H NMR oxal ate (DVMBO) 7.20 (m 6H, aron), 6.97
(d, J=8.6 Hz, 2H, aronm), 4.05 (t, J=6.0 Hz, 2H, CHO,
3.11 (m 6H, 3 CH2N), 2.19 (s, 3H, ArMe), 2.10 (m 2H,
CH2), 1.70 (m 4H, 10 2 CH2), 1.50 (m 2H, CH2) B

4- (3-chl or opropoxy) - 2' - net hyl bi phenyl can be obtai ned
as follows: Follow ng the procedure described in
exanpl e 1E, but starting from 4-

hydr oxy- 2' - met hyl bi phenyl (0.5% g), potassium carbonate
(2.07 g) and 1-brono-3 15 chloropropane (1.48 m-) in
N, N- dj %'jeor mam de (20 nL) affords 913 ng of 4-
(3-ch§gﬁg1-op-oxy) 2' - met hyl bi phenyl used wi t hout
further purification. Rf TLC (heptane/eithyl acetate

2/ 1) 0.7 4-hydroxy-2'-nmet hyl bi phenyl be obt ai ned
as descrl bed by MP parel [i 0@ a J. Og.

Chem 52(22) 4953-67 o R NElisal | et al .
Bi oorg. Med. Chem 16 457 74 (2003). Exanple 29
S 0OOHIr~\ 0 OH 25

1-{3 (B{3-fIbiPAFhYIRR AN IBPAPSIhehpPRipetidiee, cxsRitéat e
76 F‘[c,)qus)ow’lI ng 1?he )|)or ogiedure gggorl begml’pn exarrpl e 24,

: but starting from1-[3-(4
b b L

5 O CrPSBRR AR BRBHRISSEGE (P30T, 1601 S5rbiin rom 1o
acidomalrdapnw}bmhmyt aldisStmgp h RS- mmwlplmend(nwé(ﬂ@pu n potassium
toI SB&@&(’%@HL ")195) r?pgggéatg%c amg’u%lttoffp%rtgs%tulxm loWde in N,N-dimethyl-
1fo{'|%a[rﬁdé ?r(][r'ﬂLF@Méé p.ifﬁé?%}t]f&rn%bbh}vﬂtrpéiélfé'élﬁd 4’7’8%@%? (RS)-1-{3-

sol1d C. 1H NVR oxal
([[(msb»nw~47w)q><¥lprqwf}~8hm©tbw@rp@)ndm@. @xakam aBHa vzhlﬁa seld melting at
10 tﬁ}.é{pﬁene) 7.47 (d, J=5.0 Hz, 1H, thiophene), 6.94
Y J=28.6 Hz, 2H, arom), 4.04 (t, J=5.8 Hz, 2H, CH2O,
3. 10 'H NMR oxalate (DMSO)

7.58 (m, ,4H, arom), 7.37 (m, 2H, arom), 7.28 (m, 1H, arom), 6.99 (d, J=8.7

Hz, 2H, arom), 4.05 (t, J=6.0 Hz, 2H, CH;0), 3.35 (m, 2H, 2 CH2N eq.), 3.08 (i,
J=7.7 Hz, 2H, CHzN), 2.70 (m, 1H, 1 CHoN ax.), 2.47 (m, 1H, 1 CHzN ax), 2.14 (m,

15 2H, CHy), 1.81 (m, 4H, CH, CH, 1 CH: eq), 1.06 (m, 1H, 1 CHz ax), 0.87 (d, J=6.6

Hz, 3H, CHs)
Os. _OH ™ N g
P

20 trans-3,5-dimethyl-1-{3-[(4'-methylbiphenyl-4-yl)oxylpropyl}piperidine, oxalate

Example 27

A Following the procedure described in example 18D, but starting from
4-(3-chloropropoxy)-4'-methylbiphenyl (274 mg), 3,5-dimethylpiperidine (280 pL of
a commercial mixture of cis and frans isomers), potassium carbonate (4.34 mg)
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10 (m 6H, 3 CH2N), 2.08 (m 2H, CH2), 1.70 (m 4H, 2
CH2), 1.50 (m 2H, CH2) Exanmple 30 O OH/y~I N 0 CH
~~1 O OCH G\~~O

1-{[3-{4- (4-pyridyl)phenoxy] propyl } pi peri di ne, oxal ate
15 Fol l ow ng the procedure described in exanple 24, but
starting from 1-[3-(4- bronophenoxy) propyl ] pi peridi ne
(364 ny), potassium carbonate (388 ng) in water (4
nm.), pyridine-4-boronic acid (3 ng) and pal | adi um
tetraki striphenyl phosphine (141 ng) in toluene (8 m-)

af Ay %Sca@i)&r@ratﬁébﬁt BPED@?JS'S% WhdiBle QﬁaN'f@dﬁﬁétﬂylférﬁﬁn'?‘He (6.5 mL)
of 20 1- : - pyri dyDphenoxy] propyl } pi peri di ne,
ox@lvaﬁ eafter NMQ ragtograpvis) @ebosilicrl, gal=with disthyl oxydelligroin/

|§ﬁ1*'fadg%5'ﬂgﬂﬁé/1ﬁf2”%%q%{ﬁ§m (g r’@%%”ﬁw%ﬁmeﬁﬁﬂthen 90/10/1
J ﬂr theEacodd. or, @mi saft F&Pndtion v@iﬂ'ﬁ14 Bz g Dflox&lid24did | m ethanol 47 mg
(nﬁ’f G S 5shmety) T sl BanAy IoxsropyiLpinbridipe, oxalate,

t raxr?slatg qos Whlt? ﬁop -{3-[4-(4-pyridyl)phenoxy] propyl } pi

peri di hleNMr&aXaalae (!DMS(Dbl | owi ng the procedure described

f
et ot 56 16358 B o e g B By tS 3 e 2 ey R0 (d, J=8.1 Hz
r@H MOhAHSBlaMMd, C.HQUP'H%Q %a;gua OBr‘(tV\@&s?D HA 21,)CH,0), 3.10-2.6

yridi ne-4-boronic acid (2 and  pal l'adi um

t éﬂheﬂﬁ s} €HeNB /BB ko SrhiATE Ha ) 260 Adgm. #H, ﬁb‘lzugrfd'l)( 8.3@ (m), 2H, CHy),
afd 85 44, RABEHZSHE 5 Hz, 6H, 2CHs)

B 4-(3-chloropropoxy)-4'-methylbiphenyl can be prepared as follows:

Following the procedure described in example 18E, but starting from 4-
hydroxy-4'-methylbiphenyl (194 mg), potassium carbonate (720 mg) and 1-bromo-
3-chloropropane (517 pL) in N,N-dimethylformamide (1.5 mL) affords 274 g of 4-(3-
chloropropoxy)-4'-methylbiphenyl.

Rf TLC (heptane/ethyl acetaie 2/1) = 0.82

4-hydroxy-4'-methylbiphenyl can be prepared as described by H. Sakurai et
al. J. Org. Chem. 67(8) 2721-2 (2002).

Example 28

7]
Yo~

1-{3-[(2'-methylbiphenyl-4-yl)oxylpropyl}piperidine, oxalate
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formation with oxalic acid, 80 ng of
trans-3,5-dinethyl-1-{3-[4-(4- 10

pyri dyl ) phenoxy] propyl } pi peri di ne, oxalate as a white
solid. 1H NWR oxal ate (DVBO) 8.56 (d, J=6.1 Hz, 2H
pyridine), 7.74 (d, J=8.7 Hz, 2H, arom, 7.61 (d, J=6.1
Hz, 2H, pyridine), 7.05 (d, J 8.7 Hz, 2H, arom, 4.10
(t, J=6.1 Hz, 2H, CH2O), 2.93 7frn, 4H, 2 CH2N), 2.62
(m 2H CH2N), 2.05 (m 4H, CH2, 2 CH), 1.35 (dd, J=5.8

é‘S J:?;fé d'\’@ng%lfé piddBlureCd el in Ex8mble 8D 5 Starting from

t ﬂ%ﬁ&kﬁo@pcba@hﬂméﬂﬁ;&;;(ﬁnm qrreglmqlnpwpmc?ﬁyl {e0pen| diotassium
epared as follows: Fol ro

SatinetR (207cRahmAS 1o, CARNIG T AMOLAG ¥ BABSB oaiEs in M-

?gﬁgﬁ%ﬁ%ﬁﬁ%"@? I%W QﬁEF?%@ %c(rﬁ%}i?ﬁg-gtha%éﬁha r%md 77 mg of 1-
c{ﬁs—ﬁahme&xlmpbeng% ygl)wyb)rm;aai}aigetridmeamalaﬂe o$ apvhitessolichmelting at

iﬂ?gﬂg in acetonitrile (10 nL) gives, after
c t ogr aphy over silica gel using a gradiant

di chlh-ﬂmerw@gtg@mKng from 0 to 2% 585 ng of
trans-3, d| nmet hyl -

br ono p#én GRy Phb c?d?'m? pé Bér idlerrg Eakiza 4fb| aretn) of10Suled=6.0 Hz, 2H,
f
S o L 00 28 e 2 01,2 170 m o4

d2L4) peS0oyn, 2H, Cikdbe et al ., Organic Preparations and

Procedures International (1998), 30(2), 218-222. 5
Exanple 32 OOH 0 OH/ \ N xo\

1-{3-Bg4-(3- &xé@nl&ﬁsmbn&%ﬂb@hemﬂIdahrb% otﬁéuﬂbé‘é% follows:

Fol | owi ng the procedure  "described in exanple
st artha.Ig)wmgmhg p@c@dureldescrlbed in example 1§E, but startlng from 4-

o RERRSE R RRATORE 5085S 157 SRl 20 B, promors

aclnldrdp%ﬁﬁam@m aadnlp)aahlra,w dimettwfcakuaatme D@ ML) piffesdions mg of 4-

t ft |t
( é‘ﬁ'ﬂ@n"g ‘%Rﬁl A l'len fh)gblang%yI u$gg Qf.l’? furt gr Sgnf‘ cation.
RfTLC (hep.tanelethyl acetate 2/1) = 0.7

4-hydroxy-2'-methylbiphenyl can be obtained as described by M.P. Capparelli
etal J. Org. Chem. 52(22) 4953-61 (1987) or R.J. Edsall et al. Bioorg. Med. Chem.
11(16) 3457-74 (2003).

Example 29

5
Qm
o} OH

1-{3-[4-(3-thienyl)phenoxy]propyl}piperidine, oxalate



J=4.7 Hz, J= 7.9 Hz, 1 H, pyridine), 7.05 (d, J=8.7 Hz,
2H, arom), 4.07 (t, J=5.9 Hz, 2H, CH20), 3.11 (m B6H,
3 OR2N), 2.10 (m 2H O®R), 1.706(m 4H 2CH2) 1. 50

(m 2H CH2) 20 Exanmple 33 N 0 OH'

bi per 1 BoNRNG tap graserbire HSseMiaslin, sxe%e ﬁ%&aﬁf&t@ﬁ%‘é%m o4

d
BT DA i2o) Oyl cavonate (565 o)

t r HispiBre-Sibeeartiy | psige(HIH n‘eg) (@neo pﬁgl)adlum cwtrakgsttmphenylphosphme

oot i ASTRL RSP afie BT 3 YR OGEIR adig, 161 mg of

1-{[3-{4-(3-pyridyl)phenoxy] propyl } pi peri di ne, oxal ate
1H NWVR oxal ate (DMSO) 15 8.83 (d, J=1.8 Hz, 1H,
pyridine), 8.49 (dd, J=4.7 Hz, J=1.4 Hz, 1 H
pyridine), 7.99 (dt, J=7.9 Hz, J= 1.8 Hz, 1H,
pyridine), 7.66 (d, J=8.7 Hz, 2H, arom, 7.42 (dd,
d
5

5 sah I{Sf[ﬁf(ﬁlihbﬁﬂ pdﬂehbxﬂ?ﬁdp{y&p?@ndm&i&a@e Ods a white solid melting at
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trans-3, 5- rrol -1-yl) phenoxy] propyl }
%é?l(éll ne, oxal ate as a white solid. 1H NWR oxal ate

DVBO 2H, aro 7.19 (d, J=2 Hz,
(2H p’y’r“?o'ﬁi"i"“ﬂ?'aéegf%’“ﬁsﬁ =8.8 Hz, n)10 oH, aﬁom, 6.19
(m 2H7.7py(sr tH ethiophebd), GL58 0;:63!6 ParorgHi tobid@ne) 37807 (d, J=5.0 Hz,

>ty thiqPrgre) o4 48528 Bz 72, giomy « G e He 37 B0, 3.10

(1 _2?2 g3 Q:H}'N 268 (19, tﬂhc 127(%%?4;3 2 CHy), 1.50 (m, 2H CHp_)

(3 chloropropoxy)p Tpyrrol e can be prepar ed
follows: 15 Follow ng the procedure described in

exanplg nilew starting from 1-(4-
hydr ox yrrole (0.8 g), potassium carbonate (3.2
g) and 1-brono-3- chl bropane (2.5 nm -)~in
N, N- di net hyl f or mam de ilo m-) affords 1. 3F g of 1-[4-
o] CH
OIOH O/\/\O
OH

1-{[3-{4-(4-pyridyliphenoxy]propyl}piperidine, oxalate

Following the procedure described in example 24, but starting from 1-[3-(4-
bromophenoxy)propyl]piperidine (364 mg), potassium carbonate (388 mg) in water
{4 mL), pyridine-4-boronic acid (300 mg) and palladium tetrakistriphenylphosphine
(141 mg) in toluene (8 mL) affords, after salt formation with oxalic acid, 116 mg of
1-{{3-{4-(4-pyridyhphenoxy]propyi}piperidine, oxalate

'H NMR oxalate (DMSO)

8.56 (dd, J=4.7 Hz, J=1.4Hz, 2H, pyridine), 7.76 (d, J=8.7 Hz, 2H, arom), 7.65
(dd, J=4.7 Hz, J=1.4Hz, 2H, pyridine), 7.06 (d, J=8.7 Hz, 2H, arom), 4.09 (i, J=6
Hz, 2H, CH,0), 3.5-2.8 {m, 6H, 3 CH:N), 2.12 (m, 2H, CHy), 1.80-1.3 (m, 6H, 3
CH;y)
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(3-chl oropropoxy) phenyl ] pyrrol e as a brown solid used
mﬁthout further purification. 20 Exanple 34 0- OH O (H
7N N~/\0O\ OCH V trans-3,5-dinethyl-1-{3-[4-(pyrazol

- 3- yI)phenoxy]propyI}p|perldlne oxalate 0 O HN-r

NH NH2 N\ N O MeOH ~-N O A 80 A solution of

trans- 3, 5-di net hyl - 1-{3-[ 4- ( 3- oxopr opanoyl ) phenoxy] pr op
yl} piperidine (200 ng) in a m/kXture of hydrazine
hydrate (50 pL) and nethanol (4 nL) is stirred for one
hour at ro enperature. The m xture is diluted with
materggﬁﬁmggiiracted twice with ethyl acetate, dried
over nmagnesi um sul phate, concentrated 5 un reduced
pressure and purified by chromatography o erislllca

gel. Fractions containing the expect uct are
pool ed, concentrated uj\g@qr and salted

with oxalic acid to afflord 142 ng of
trans- 3, 5-di net hyl - 1- §3=¢s4- (pyr azol -
3-yl) phenoxy] propyl } pi peri di ne, oxalate as a pale

Zreglnow?ﬁ%?ﬁiglmm%@ @bsﬁ‘nd%@ﬁ@r n;bﬁgﬁgp ;6éﬁdr€é" ox&late
pyrrazole), 4.06 (m 2H, CH20) 3 07 (m 4H, 2 CH2
2 780&‘? 28‘:@@9&3 T%p(?%cee% dgsgl lﬂ,\%xa%?deéq 39%’( s'i%rtmg from
Hﬁ%b@ 5—w4m/etﬁyll1-{3 (4kbromophenoxy)propyllpiperidine (326 mg), potassium
carbonate (414 mg) in water (4 mL), pyridine-4-boronic acid (246 mg) and
palladium tetrakistriphenylphosphine {116 mg) in toluene (8 mL) affords, after salt
formation with oxalic acid, 80mg of frans-3,5-dimethyl-1-{3-[4-(4-
pyridy)phenoxylpropyl}piperidine, oxalate as a white solid.
"H NMR oxalate (DMSO)
8.56 (d, J=6.1 Hz, 2H, pyridine), 7.74 (d, J=8.7 Hz, 2H, arom), 7.61 (d, J=6.1
Hz, 2H, pyridine), 7.05 (d, J=8.7 Hz, 2H, arom), 4.10 (t, J=6.1 Hz, 2H, CH,0), 2.93
(m, 4H, 2 CHyN), 2.62 (m, 2H, CHzN), 2.05 (m, 4H, CH>, 2 CH), 1.35 (dd, J=5.8 Hz,
J=5.8 Hz, 2H, CHjy), 0.96 (2d, J=6.9 Hz, J=6.9 Hz, 6H, 2 CHs)

B trans-3,5-dimethyl-1-[3-(4-bromophenoxy)propyl]piperidine can be
prepared as follows:

Following the procedure described in example 1§D, but starting from
1-bromo-4-(3-chioropropoxy)benzene (383 mg),  frans-3,5-dimethylpiperidine
(663 mg), potassium carbonate (1.06 g) and a catalytic amount of potassium iodide
in acetonitrile (10 mL) gives, after chromatography over silica gel using a gradiant
dichloromethane/methanol from 0 to 2%, 585 mg of trans-3,5-dimethyl-1-[3-(4-
bromophenoxy)propyl]piperidine as a yellow oil used without further purification.
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trans- 3, 5-di net hyl - 1-{3-[ 4- ( 3- oxopr opanoyl ) phenoxy] pr op
yl }pi peridine can be prepared as follows: To a
suspensi on of sodi um hydride (82 ng, 60%in paraffin)
are added nethyl formate (150 pL) and a sol ution of
trans-3,5-dinethyl-l-[3-(4-acety| 20
phenoxy) propyl ] pi peri di ne (610 i n tetrahydrofuran
(0.4 m). The mixture is stirre for two hours at room
tenperature then hydrolysed with a 1N aqueous

hy dr 0cbéihe-Acd- sh|§ﬁapl#é¢da@)t}@ﬁ@hegcatm%epﬁe@bl@ a8ededdibed by S

solution is exiracted tw Ce acet at e.
exir’alsahes ehigd, foRBiE, P@pawoae@nmﬁ’g@wﬁ &zﬁerﬁﬁa@@a/ (1998) 30(2),

Q@;g?éated under reduced pressure and purified by
chronatogr aphy over silica 25 gel with a gradi ent
di chl or onret hane/ net hanol from 100/0 to 95/5. Fractions
cont ai ni ng the expected product are pool ed,
concerEX3PRIE 3 der reduced pressure to give 100 ng of
trans- 3, 5-di net hyl - 1o 3of 4- ( 3- oxopr opanoyl) phenoxy] pr op
yl} 81 piperidine asié pal e yell ow oi | dt is used
rapi dly, w thout furigHeespurificati e~ r next
step, Rf TLC (dlchlobongﬁh ne/ne ha 90/10) = 0.52 5
trans- 3, 5-di net hyl - diiat | phenoxy) pr opyl ] pi perid
i ne can be prepared ribed i n EP9905744 Exanpl e
35 0 OH OON 0~/ N~ FDO Goo HO 0 10

-1, M3- [*(&bﬁwl)phenoxmmbwwpewvemxﬂdﬂte 1, 3- dl yl )]}

plperldlne di oxalate 0 01 O /~@G \ \
w0~ GV~\0 ~ G\N~~O ~

Following the procedure described in example 24, but starting from 1-[3-(4-

bromophenoxy)propyl]piperidine (364 mg), potassium carbonate (388 mg) in water
(4 mL), pyridine-3-boronic acid (300 mg) and paliadium tetrakistriphenylphosphine
(141 mg) in toluene (8 mL) affords, after salt formation with oxalic acid, 75 mg of
1{[3-{4-(3-pyridyl)phenoxy]propyl}piperidine, oxalate

'H NMR oxalate (DMSO)

8.83 (d, J=1.8 Hz, 1H, pyridine), 8.48 (dd, J=4.7 Hz, J=1.4 Hz, 1H, pyridine),
7.99 (dt, J=7.9 Hz, J= 1.8 Hz, 1H, pyridine), 7.66 (d, J=8.7 Hz, 2H, arom), 7.42 (dd,
J=4.7 Hz, J= 7.9 Hz, 1H, pyridine), 7.05 (d, J=8.7 Hz, 2H, arom), 4.07 (t, J=5.9 Hz,
2H, CH20), 3.11 (m, 6H, 3 CH:N), 2,10 (m, 2H, CH3), 1.70 {m, 4H, 2 CHy), 1.50
(m, 2H, CHy)

Example 33

ff}

OH i QN/\/\O

trans-3,5-dimethyl-1-{3-[4-(pyrrol-1-yl}phenoxy]propyl}piperidine, oxalate
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A suspension of potassium carbonate (0.8 g) in a

m xture of 4,4'-bis-(3- 15 chl oropropoxy) phenyl (0.65
g), piperidine (0.33 g) and N, N-dinethyl formam de (5
m.) is stirred for six days at roomtenperature. The

m xture is filtered, concentrated under reduced
pressure and purified by chromatography over silica

gel with a gradient dichloromethane/ net hanol from 100/0
to 95/5. Fractions containing’?he nonoami nated product
are pool ed and concentrated to give 0.2 g of 20
1-{3-[4' - (3-chl oropropoxy) bi phen- 4-yl oxy] propyi } pi perid
i ne. Fractions contalnlng the diam nated product are
pool ed and ooty thet mdcetdurgi deschibéd igexdmpie- 1§80, but starting from

hlagsE !@pezsﬂpﬁe%ﬁmﬁor PGB8l s ethylpipericine

0{"@"{3 @g?c? chﬁalﬁf‘chéﬁﬁlunf fY petadsint Lioidef and potassium carbonate

d@ﬂo) mgtﬂrbklyf(dmrnpﬁnmlfqrmrdw (1Pl pgivesii after saitdeemnatien agth oxalic

=gl By i BN (R gyl prdipone

Jcﬁalbﬁasé%hlt@%@l 2 78 (m 12H, CH2N), 1.98 (m 4H,
1.44 (m 4H, 2 CH2) 5

B“ Wﬁﬂéﬁlﬁtﬁwggbxy) phenyl can be prepared

?83 ;Jflg ﬁgsgngLé ggz‘@[-léagaén)g%ﬁfé ob%dg %@Eﬂ}:@&%&r 99 (d, J=8.8 Hz,

024 Ya€hin), 1019 (m, 2H pyrrole), 4.04 t J=6.0 Hz, 2H, CH,0), 3.00 (m 44, 2

49&991&027.14 A ”3%°Pr%ﬁ?+eq‘% B0 A0 BB s

2?52?*?2.@%@-@7%9”@7‘-9 HZ 87Nz} 6H 22 THgf ure of

B 1-[4-(3-chloropropoxy)phenyllpyrrole can be prepared as follows:

Following the procedure described in example 1§E, but starting from 1-(4-
hydroxyphenylpyrrole (0.8 g), potassium carbonate (3.2g) and 1-bromo-3-
chloropropane (2.5 mL) in N ,N-dimethylformamide (10 mL) affords 1.37 g of 1-[4-
(3-chloropropoxy)phenyl]pyrrole as a brown solid used without further purification.

Example 34
N

Lo
L e,

frans-3,5-dimethyl-1-{3-[4-(pyrazol -3-yl)phenoxy]propyl}piperiding, oxalate

i T
—_ NH,NH,
/\/\
\O o MeOH \O“ o

A
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chl or opr opoxy) bi phenyl - 4-yl oxy] propyl } pi peri di ne (100

nmg), norpholine (65 ng) 15 and N, N-di net hyl f or mam de

(1 mM-) is stirred for four days at roomtenperature.

The m xture is filtered, concentrated under reduced

pressure and purified by chromatography over silica

gel with dichl oronet hane/ net hanol 82/2 as el uent.

Fractions containing the expectggd product are pool ed

and concentrated under reduced pressure to give 25 ng

of 4-(3-{[4' -(3-piperidinopropoxy)bi phenyl -4 20

yl ] oxyA prsofugibh maf pmmnsymsmatmf-u{w {Bozopicanbyiihanexy]propyl}-

+-pesqgie 208 5oy BT pan B e xR EASH o @ prstynol (4 mL)

) - |sr5‘¥i9r%Eh‘BP RS- ho@?%%&h%ﬁﬁ)e?atw t’l?:e%ﬂlx‘tlﬂ? %"dtl% with water and

oxal ate ( DMSO) H, arom
areiacted dgice wvltMBl;hyCHze))a,te mrw over megnesior2g)iphate, concentrated

3 nc&% %l;égdl&égsw% %C'ra;g ?)la.”lfi%q_l% g%@g@%togra@pg)n%\feé sghf.acgn%] Fractions

“contalnlng the expecteg product are %ogledh conclentrated under reduced pressure
endi nop i phenyl - oxy ro
yﬁ'ﬂ%$=’f"¥ﬁ%‘@’th pzsglvcoaﬁnﬁgoaﬁg ﬁ/@% BLST ?ér‘%i {’9’ [4) (pyrazol -

3- 2‘!2* %gﬂ??%sgy}? > gﬁ]g;ldjx%% éi)%%r?g%%ellq}l’gf%hedrl di ne

(250 H@NM@@X&I)MBC(D%SO).% ng) and pot assi um car bonat e
(360 n?g%?’ (?n BH_di aro ﬁo;gyr}?azoge‘? (629§ﬂ'(}n aEI—iorarom g%gg (m, 1H,
1 dy?ra{zbi%), 4@6%’9%—“ dCPl9®§ OJJQZXWMPPQV‘MH'?_ 2)’2 1?8% FHHPP(YHZN) 2.09

)pyrr0| ine as white crystals ti

o b B ), Tiab radBH SHe, 0P O 2 GHe S o Capt
aron) 6.95 (2d, J=8.5 Hz, J=8.5 Hz, 4H  arom), 4.07
(t, J=6.2 Hz, 2H, CH2O), 4.05 (t, J=6.2 Hz, 2H, CHO,
2.80-B 40 (m 12H, CH2N), 2.08 (m 4H, 2 CH2), 1.85
(m 4H, 2 pyrroiidin%), 1.63 (m 4H, 2 CH2

piperidine) 1.47 (m 2H Jl CH2 p| peridine) 20 Exa 5l e
38 Gaol / O/k
N/\/\O HCOzMe N/\/\o
O = U

trans-3,5-dimethyl-1-{3-[4-(3-oxopropanoyl)phenoxy]propyl}piperidine can be
prepared as follows:

To a suspension of sodium hydride (82 mg, 60% in paraffin) are added
methyl formate (150 uL) and a solution of frans-3,5-dimethyl-1-[3-(4-acetyl-
phenoxy)propyl]piperidine (610 mg) in tetrahydrofuran (0.4 mL). The mixture is
stirred for two hours at room temperature then hydrolysed with a 1N aqueous
hydrochloric acid solution keeping the pH alkaline. The solution is extracted twice
with ethyl acetate. The exiracts are pooled, dried over magnesium sulphate,
concenirated under reduced pressure and putified by chromatography over silica
gel with a gradient dichloromethane/methanol from 100/0 to 95/5. Fractions
containing the expected product are pooled, concentrated under reduced pressure
to give 100mg of frans-3,5-dimethyl-1-{3-[4-(3-oxopropanoyl)phenoxylpropyl}-



10

15

20

di-1,1 -{(bi phenyl-4,4"-diyl)bis[oxy(propan-
,3-diyl)]}pyrrolidine 8 Follow ng the procedure

described in exanple 35, but starting from4,4'-bis

(3-chl oropropoxy) phenyl (7.73 g), potassium carbonate

(9.1 g), a catalytic amount of potassiumiodide in a

m xture of pyrrolidine (2.21 nL) and (100 nL) N, N

di met hyl f ormam de affords 3. 73319 of

1-{3-[4' - (3-chl oropropoxy) bi phenyl -

yl oxy] propyl } pyrrolidi ne and 209 ng of o
dpip]aridine{a(sm ph yellow ail that gl yssdTppidiy, witheah further gugfication in the

yrrolidine. Rf TLC
(ﬁ %tt#t%‘?omat hane/ nmet hanol / ammoni a 90/ 10/ 1) = 0.18 for
-1, BfTLC (dlch|oromethanelmethanol 90/10) = 0.52
{(blphenyl 4,4" -diyl)bi s[oxy(propan-1,3-diyl)]}pyrrolid
ine and 0.46 for 1 -{3-[4"-(3- ch Ioropropoxy) bi p

henyl ”%5%‘*’(“%’“‘%?3“' 9}39(34 réééwi‘fo—li’é"%? Q?a@p%gg’%s?gg. be prepared

msdéscnb@mmEPeeomzmt J=6.4 Hz, 4H, CH2O), 2.65 (m
12H, 6 CH2N), 2.01 (m 4H, CH2), 1.83 (m 8H, 4 CH2)

Exanmple 39 OCOH OvOHry Jil I OOHO OHi I 15

(3S) - Bxdmpieyds 1-{3-[4- (4- pyri dyl ) phenoxy] propyl } pi perid
i ne, |oxa ate A Following the procedure described in
exanpl e 24, but star® from

\IIBUW@ peri di ne

(3S5)-1-[3-(4- brom)ph xy) propyl
(118 ng), potassium “cdfbonate [(1%6 ny),

4- pyri dyl boronic acid (56 ) I pal | adi um

tetraki stri phenyl ho (22 mgF 1 n toluene (4
m.) affords, after It formati on widtwspxalic acid, 50

ng of
(3S)-- mt{tb{bhény{lﬂt 4'4%)%15{{% Wbé@hesl@nmpmwwtr}epumalaﬂe

i ne, dioxalate as te solid nmelting at 88C
NI\/RoxaIate(DI\/SO) 856(d J61Hz 2H, prldlne)

7.76 (d I—,l,!coar o, ”owm
o " O DMF N/\/\O N/\/\O

A suspension of potassium carbonate (0.8 g) in a mixture of 4,4-bis-(3-
chloropropoxy)pheny! (0.65 g), piperidine (0.33 g) and N,N-dimethylformamide
(6mL) is stirred for six days at room temperature. The mixiure is filtered,
concenfrated under reduced pressure and purified by chromatography over silica
gel with a gradient dichloromethane/methanol from 100/0 to 95/56. Fractions
containing the monoaminated product are pooled and concentrated to give 0.2 g of
1-{3-[4'-(3-chloropropoxy)biphen-4-yloxy]propyi}piperidine. Fractions containing the
diaminated product are pooled and concentrated to give 0.11g of di-1,1-
{(biphenyl-4,4'-diyl)bis[oxy(propan-1,3-diyh]l}piperidine as a white solid which is
salted with 46 mg of oxalic acid in ethanol to yield 0.11 g of di-1,1'-{(biphenyl-4,4'-
diyl)bis[oxy(propan-1,3-diy)]}piperidine, dioxalate as a white solid.
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25 2H, pyridine), 7.05 (d, J=8.7 Hz, 2H, arom, 4.09
(t, J=5.9 Hz, 2H, CH20), 3.39 (m 2H, CH2N), 3.16 (m
2H, CH2N), 2.77 (m 1H CH2N), 2.52 (m 1H, CH2N), 2.14
(m 2H, CH2), 1.84 (m 4H, 2CH2), 1.08 (m 1 H, CH),
0.88 (d, 3H CH3) 85 B

(3S)-1-[3-(4-bronophenoxy) propyl ] - 3- net hyl pi peri di ne
can be prepared as follows. FofLow ng the procedure
descri bed in exanple 1D, but starting from 4-

b -1- (3:.5hl b 125 ,
(5)- 5 FL MR rfleRE l, hmndel ate. & (101 o).
pot assi g @ayLeBatie 4@05roﬁ‘9)6@3d(dp91=8$§HErQH O, @162 t, J=6 Hz,

ny) in acetonitrile (5 3 gi ves, after sa
pu‘ﬁHbeiaODo‘ZﬂB)(rmHQHnﬁtl'bE 08§ (ravéH, €H2), c1a5@ém Bl 4 HoHRR), 1.44 (m,
Ef ?lchloronethane/nethanol from100/0 to 95/5,
né & (39)-1 - (3-
(4- bronnphenoxy)propyl] 3- et hyl pi peridine as a mhite
powder . 10 () -3-nethyl pi erldlne mandel at e can
prepar‘eﬂ “hig- (aec&qrpe@@%@p nyl gsiePe, PIEpatesh aaffqrdmg to the method

Chem b%ﬂlf?ﬁ* 37?%%@’1%8)@”‘5“3 Eur. J. Med.

4- br ono- 1- (3-chl or opr opoxy) benzene can be prepared as
descri edb| 15 Yakabe, M Hirano, T. Morinoto,

O g. . Int. 30(2) 218-222 (1998). Exanple 40
Jald 2H61l N-~O 2HOF G G

1-{3-[4-(cis-4- rmrph jonocycl ohexglw\p/hg/%xy] propyl}p

I peridine, dihydro- chl ori de

1-{3-[4-(trans-4- m)rbhd’l*l noc X- 1- ylypHenoxy] - pr opy

| } pi peridine, di hydesgchiey Fol | ow t he procedure
descri bed in exanpl A, but starting Pron11 {3-(4-
(4- oxocycl ohexyl ) phenoxy] propyl } pi peridine (5 g),

mor phdl-daq{:'{df'é(&ﬂﬁeﬂduhoprapeiy)blphenyldﬂ,-(/uo)wﬁpr&byl)maq)mdepmbxalate
tri acet oxyborohydride (5.56 g) in tetr drof uran 25
(80 nmL), the follow ng prodqcts are obtalned i n order (:f

of el ution, afters with a solu
hydr ogen chl or | [ et hyI ex+-de 2.75

A suspension of potassium carbonate (138 mg) in a mixture of 1-{3-[4'4(3-
chloropropoxy)biphenyl-4-yloxylpropylipiperidine (100 mg), morpholine (65 mg)
and N,N-dimethylformamide (1 mL) is stirred for four days at room temperature.
The mixiure is filtered, concentrated under reduced pressure and purified by
chromatography over silica gel with dichloromethane/methanol 82/2 as eluent.
Fractions containing the expected product are pooled and concentrated under
reduced pressure to give 25mg of 4-(3-{[4'-(3-piperidinopropoxy)biphenyl-4-
ylloxy}propylymorpholine as a off white solid which is salted with 9.4 mg of oxalic
acid yielding 15mg of 4-(3-{[4'-(3-piperidinopropoxy)biphenyl-4-ylloxy}propyl)-
morpholine, dioxalate as a white solid.

'H NMR oxalate (DMSO)



nmor phol i nocycl ohex- 1-yl ) phenoxy] propyl } pi peri di ne,

di hydrochl oride (isoner A) 86 nelting at 297-298C and
1.2 g of 1-{3-[4-(trans-4-norpholinocycl ohex-I -

yl ) phenoxy] propyl } pi peri di ne, di hydrochl oride (isoner
B) nelting at 296-297C. 1H NMR di hydrochl ori de (DWVSO
| soner A: 5 7.32 (d, J=8.6 Hz, 2H, arom, 6.84 (d,
J=8.6 Hz, 2H, arom, 3.98 (m 6H, 3 CH2O, 3.47 (m
4H), 2.70-3.30 (m 8H), 2.15-18%1 (m 16H) Isoner B:
7.12 (d, J=8.5 Hz, 2H, arom), 6.83 (d, J=8.5 Hz, 2H,

S1y 15 AT aj&ﬁ W)‘% aio'%?f(l&i rﬂHnggr%%s)(?‘ss (m, 4H, 2

16HL0),19,58x@61he 12H, 6 CHING 2.10 (B, KB, OH2) €.98 [m22HJICIS), 1.90-

G
(éépiglﬁ%tﬁygbhl{S-[4-(cis-4-nnrpho|inocyclohex-l-yl)ph
enoxy] propyl } pi peri di ne, dihydrochloride and
(3S)-3-nethyl-1-{3-[4-(trans-4-norpholinocycl ohex-1 15
yl ) phexamplegiopy! } pi peri di ne, dihydrochloride A
Fol |l ow ng the procedure described in exanﬁgs 47A, but

starting from
o|(Ghp Xyt Tpheroxy] propyl } p

(3S)-3-nethyl-1-{3-[4-(4- oxocycl
77 nmL), acetic acid

i peridine (5.16 g), norpho

(1.17 m-) and sodium.triac ybor ohydride 20 (5.6 Q)

in tetrahydrofura W/\TiB e follow ng products are

obt ai ned in or der elution, after salt formation

with a s on of, hydroge hioride in dieth oxi de,

2.0 g6l ép@eﬂ@ﬂﬁ ppO&v)B{piﬂepulﬂﬂ(ﬁﬁ%}mﬁpﬂmyyrwem 0

hex- 1-y|)phenoxy]propy|} pi peri di ne, dihydrochloride
(isomer A) nelting at 275-276C and 1 g of (3S)-3-

met hyffeliowidg [t pmcedumhdeSmribeyldh dxemlel!%(jj but starting from 1-{3-[4-

10 PR RS R3  RELEE ) (oARAet38 mg

15

20

and potassium carbonate (360 mg) in N ,N-dimethylformamide (2 ml) affords
90 mg of 1-(3-{[4-(3-piperidinopropoxy)biphenyl-4-ylloxy}propyl)pyrrolidine as
white crystals melting at 105-108°C

'H NMR base (CDCl3)

7.46 (2 d, J=8.5 Hz, J=8.5 Hz, 4H, arom), 6.95 (2d, J=8.5 Hz, J=8.5 Hz, 4H,
arom), 4.07 (t, J=6.2 Hz, 2H, CH20), 4.05 (t, J=6.2 Hz, 2H, CH.0), 2.80-2.40 (m,
12H, CHzN), 2.08 (m, 4H, 2 CHy), 1.85 (m, 4H, 2 CHz pymoiigine), 1.63 (m, 4H, 2 CH;
piperiging), 1.47 (M, 2H, 1 CH2 piperidine)

J
ool

di-1,1'{(biphenyl-4,4'-diyl)bis{oxy(propan-1,3-diyh)]}pyrrolidine

Example 38

oA
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87 Ilsomer A 7.35 (d, J=8.6 Hz, 2H, arom, 6.84 (d,
J=8.6 Hz, 2H, arom), 4.11 (t, J=5.7 Hz, 2H, CHO,
4.10-3.80 (m 4H, 2 CH20O, 3.65-3.05 (m 10H), 2.94 (m
1H, 2.82 (m 1 H), 250 (m 1 H, 2.19 (m 4H), 1.84
(m 9H), 1.15 (m 1 H), 0.93(d, J=6.4 Hz, 3H 5 C-13)
| soner B 7.24 (d, J=8.6 Hz, 2H, arom), 6.95 (d, J=8.6
Hz, 2H, arom, 410(tJ56|—&42H CH20), 4.10-3.70
(m 4H, 2 CH20), 3.65-3.05 (m 9H), 282(m1 H, 2.55

( m 23)@9“%?)918? ﬁ?%éa&"e éggcﬁ@égﬂig f&”@pjreo'é% but st%rﬁr% from 4,4'-bis-

( 3(53)-ctﬂorfdip?d5pdxyﬁrh{%ﬂyl[ @- Xﬁgp&ﬁﬂ&ﬁmﬁ%dr@ﬂ@r{gﬂﬁp@tﬁmhﬂyﬂc amount

i peridine can prepared as _foll ows:

pr@‘ceatﬂs(sluaréslef#ld%ela anrr@siawpwé pyrelidipgt (%%mhhgnﬁ%o mL) N,N-

E.ﬁ&nat 5
(?Q%? -cnﬁ%ropropoxyé%he?ﬁﬁ]gcycqfoheﬁsrg n(g ?h}OF%DI’OpC?E%’)prhenyl-ﬂl—
(%xﬁpm@l}gﬂrrmhnm dnde208nuelohtd-1(B- {@)Ipfger)yl—4a4 -diyl)bis[oxy(propan-
ca{@d?(wgf rcr?@nt of potassium i odi de and

NS PRami de (105 nlL), affords 5.12 g of
(3S) - Rty dléhl{)?amethane/methanol/ammoma 90/10/1) = 0.18 for di-1,1-
[ 4-(4- oxocyclohexyl) henoxylprop Eerl I ne ‘as an

or{évigbenyli4,4isid)biglexidpropandt, By ) jpyrrolidioat aod. 0.4® for 1-{3-[4'(3-

Pr%@?ﬁ&?ﬁ@%&# Wﬁ% WME’?%%S@ ﬂ 'B?perl dine LWH, ~

~ THE "M\UMRobase{0BCH A 88 To a soI ut| on of

di b bj ph
L o | TG A SR L By
liddi i@, 9Baind M & BEEN), 2.01 (m, 4H, CH ), 1.83 (m, 8H, 4 CHy)

IOH OIOH
o ~0H 07 OH /Q/O
""O\l/\'/\o

(3S)-3-methyl-1-{3-[4-(4-pyridyl)phenoxy]propyl}piperidine, dioxalate
A Following the procedure described in example 24, but starting from

Example 39

(35)-1-[3-(4-bromophenoxy)propyl]-3-methylpiperidine (118 mg), potassium
carbonate (156 mg), 4-pyridylboronic acid (668 mg) and paliadium tetrakistriphenyl-
phosphine (22 mg) in toluene (4 mL) affords, after salt formation with oxalic acid,
50 mg of (35)-3-methyl-1-{3-[4-(4-pyridyl)phenoxy]propyl}piperidine, dioxalate as a
white solid melting at 88°C.

TH NMR oxalate (DMSO)

8.56 (d, J=6.1 Hz, 2H, pyridine), 7.76 (d, J=8.7 Hz, 2H, arom), 7.65 (d, J=6.1 Hz,
2H, pyridine}, 7.05 (d, J=8.7 Hz, 2H, arom), 4.09 ({, J=5.9 Hz, 2H, CH;0), 3.38 (m,
2H, CHzN), 3.16 (m, 2H, CH2N), 2.77 (m, 1H, CHzN), 2.52 (m, 1H, CH;N), 2.14 (m,
2H, CHy), 1.84 (m, 4H, 2CHy), 1.08 (m, 1H, CH), 0.88 (d, 3H, CHs)
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(105 ng). The suspension is striired at room
tenperature for three hours, then hydrolysed through

t he successive addition of water (110 pL), 15% aqueous
5 solution of sodium hydroxide (110 pL) and water (330
NL). The m xture is stirred for an half hour and
filtrated. The filtrate is dried over nmagnesium sulfate
and concentrated under reducegspressure. The product
thus obtained is recrystallize in diisopropyl oxide
and purified by chromatography over silica gel with a

gr adi gnt gq?glgllw[so@%rﬁﬁ{b%gﬁéﬂzﬁ@%ﬂ@rﬁbﬂﬁﬂ FpdRiisPEd® be

Fraction c ni ng the expect product’ are pool ed,
coreraned as allowsder reduced pressure to give 125 ng of

{14 -Follmdng diR oRBERYTLABREINGE. B SYPBRY JSDayRYtoFipEing fom &

| BEorAG-1 Ldtﬁor@ giebhd NG 253k -3L iRy b:aume delat
?ﬁDCI 3) bmjﬁz;b r‘% ar%)ﬁ)q,@)? 50 (d, lpJ manderere
Hﬁ'l012rng),arp@mssm36a(h9natfr7(2@7mq) 2nd  potassishy |Oolesiegv(m mg) in

o epaftiB (i Gy Abe o Birfction B Bpmardliggy ibr sia oo

2Hlth@-@)adlbnﬁﬂw(hlnroﬁ‘rethahe@rléphaho%omm 00/aky 98/5CH28 mg of (38)-1-{3~
( gé%%mo;%noxyq_lzropylﬁla-mg\{ﬁylplpendlne Qs Y w?ﬁé 'p%{rvr&%r N0 B

1-(3-{[4' - (pi peridinocarbonyl ) bi phenyl - 4-yl ] oxy} propyl)
plperldlne can be prepared as follows: To a sol ution

of 4' So@meﬁmlmlem@ﬂeom&wedﬁfghmmq RIEPBESEy |1asc dasgriped by E.
|
g?:c?éeg% 'Eﬁrﬂ]tﬁ@tﬁlr fmam (?(U% yremc g'\goﬁoxaﬁk?%l&n Mgg. Chem.

(30p468-470 TrE@5uspension is stirred for one hour at

room 25 tenperature, then chloroform (20 ni) and a drop
of N, N-di methylforrmm' de are added. and the mxture is

St i ”@Bscfrﬁ61 (4 a%g%d;foxg}dbehg% tc%ﬁpﬁéaéﬂébsredpbgedés‘éh%d by S.

(1.6 nm) ist e mxture 1s stirr
aiakaltef, Nhodirara, Tr. ddonirggto, Org. Prep. Proc. Int. 30(2) 218—222 (1998)

Example 40

. o
T T,

1-{3-[4-(cis-4-morpholinocyclohex-1-yl)phenoxy]propyl}piperidine, dihydro-
chloride and 1-{3-[4-(frans-4-morpholinocyciohex-1-yl)phenoxyl-propyl}piperidine,
dihydro-chloride

Following the procedure described in example 188A, but starting from 1-{3-{4-
(4-oxocyclohexyl)phenoxylpropylipiperidine (5 g), morpholine (2.76 mL), acetic
acid (1.18 mL) and sodium firiacetoxyborohydride (5.56 g) in tetrahydrofuran
(80 mL), the following products are obtained in order of elution, after sait formation
with a solution of hydrogen chioride in diethyl oxide, 2.75g of 1-{3-[4-(4-
morpholinocyclohex-1-yphenoxylpropylipiperidine, dihydrochloride (isomer A)
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tenperature, washed with water, dried over nmagnesium

sul fate and concentrated under reduced pressure. The

product thus obtained is purified by chromatography

over silica gel with a gradient

di chl or onet hane/ net hanol from 100/0 to 90/10. Fraction
containing the expected product are pool ed,

concentrated under reduced 5 prgssure to give 620 ng of
1-(3-{[4' - (pi peridinocarbonyl ) bi phenyl - 4-yl ] oxy} propyl)

- piperidine as white crystals nelting at 122C. C

4'méllingi pair i 207298 ‘Eporpd bilghgnydf- | 1¢:ht4y(iwqu+4:nmphblmyclohex—1-

Gah BB rrRRBr R iniTooBoHRR (Rgmer hTEI ¢ 96-207°C.
(eltwgmm?adnhs’@wchmnee?mﬂs@ yl 1 oxy) propyl) pi peri di ne

a normal aqueous solution of sodium
hydroxﬂsm‘n@EBAm ) in ethanol (20 nL) affords 4'-(3-

P'Jpﬁg (gl G 310 SRR () SR8 B 21, RS 388 (m, 6H, 3 CH.0),

1 A 87 {hA4HY,€2.708y3R(rha8H), Rhiseharym,-16H)! ] oxy} propyl ) pi pe
ridine can be prepared as fol l ows: Foll owi ng the
proced¥¥N@e8cribed in exanple 1D, but starting from
4' I I h

T('Ecd gmg% PI%Ir eoéb&r*a *893& 348 8321y ol ‘52*“2‘3"?5 gfx] d@l’-!, 3 CH:0),

este m ~car bonat € .39

p|3p%8 (n:u 4id),(3L02 () SHp 2 Neralj 2hd), IBHIN 02 .48 {ind 8HJ, 201 5d41-3 (m, 16H)
af fords 20

1-(3-{[4' - (et hoxycar bonyl ) bi phenyl - 4-yl ] oxy} propyl ) pi pe

ridinegkdnffle@l as white crystals. E
4' - (3-chT or opropoxy) bi phenyl - 1- carboxylic acid et hyl

ester can be prepared as folhows: 25 Fol | owi ng the
procedure described in
4' - hydr oxybi phenyl -1

e 47D, but start om
oxylic acid ethy r (3
g), pot assi u@m% (8.53.0) "amng~g
- br onp- 3- chl*\QFopr opanol (6 m(f') i @ Ene

N, N-di met hyl f or nam de (30 nli) af
4(3$)33-&mﬁtbvbb1{%n%{<@/§ﬂrrﬁﬂmyllnqcy@g}h@axwlmeav@mpamplpendme
Sgﬂrrf%@ al%ﬂﬂ%‘é@%%ﬂa@g@nﬂpq {ésgd(tra%d“%?pﬁdﬁhbaﬁf ohex-1-
yl)phenoxylpropyl}piperidine, dihydrochioride

A Following the procedure described in example 478A, but starting from
(35)-3-methyl-1-{3-[4-(4-oxocyclohexyl}phenoxy]propyl}piperidine (5.16 9),
morpholine (2.77 mL), acetic acid (1.17 mL) and sodium {iriacetoxyborohydride
(5.6 g) in tetrahydrofuran (78 mL), the following products are obtained in order of
elution, after salt formation with a solution of hydrogen chioride in diethyl oxide,
20¢ of (35)-3-methyl-1-{3-[4-(4-morpholinocyclohex-1-yl)phenoxylpropyl}-
piperidine, dihydrochloride (isomer A) melting at 275-276°C and 1 g of (33)-3-
methyl-1-{3-[4-(4-morpholinocyclohex-1-yl)phenoxy]propylipiperidine,
dihydrochloride (isomer B) melting at 280°C.
1H NMR: hydrochloride (D20)
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1-{3-[4-(4-Piperidinobut-1-yn-1-yl)phenoxy] propyl }pi per
idine O/’s N | piper~-Wne / G\-\0\ CHCNGWW/~O 5 A
A suspension of potassium carbonate (760 ng) in a
solution of 1-{3-[4-(4-

t osyl oxybut - 1-yn- 1-yl ) phenoxy] pr opyl } pi peri di ne (487
ng) in a mxture of piperiding7 (1.09 mM-) and
acetonitrile (8 m-) is heated at a tenperature cl ose
to 60C for 24 h. The suspension is filtrated. The
filtrdsemebficentrated under reduced pressure and 10

ol ARite AT A IRR (€ Eh S 28 el 18 Gz 7 Ha 21

FCHgD), oh10-3BGRi(mi, dd, thEHOPe8 B6E. 0P r(oguitH)aedp ¢al dd), 2.82 (m,

o5 e b Tey d s by 465 ek, o1 384w L 6e8ld =64 Hz, am,

1§y [4- (4-piperidinobut-1-yn-1-yl)phenoxy] propyl } pi per
idine as an off white solid nelting at 167C. 15 1H
NVR dsemetB (DMSO 7.32 (d, J=8.6 Hz, 2H, aron), 6.89

( 78 0L o J5D, ChR2 O,

S35 EnBs fz el Boa e, held by, 2P Bro), £ 085 Hz, 21,
2CROY, M. 1RBL70GrR)4H,12 6%1,0M 3.8543.05 Ghi2dH), 2,82 (Mt HR 12,58 (m, 2H),
CH2§ B OH Qls. 7sC DVAP GNPPO \ ~N~-~O ~ £ ridine_ 20

12-§8(nad s 2 @i ox(But Q). Jd4 (o MRHRREXS] 7 %;HZ} BHpEHad

ine can be prepared as follows:

B (35)-3-methyl-1-{3-[4-(4-oxocyclohexyl)phenoxy]propyl}piperidine can
be prepared as follows:

Following the procedure described in example 478C, but starting from
potassium carbonate (10.52 g), 4-[4-(3-chioropropoxy)phenyljcyclohexanone (7 g),
(3S)-3-methylpiperidine mandelate (8.31g ), a catalytic amount of potassium
iodide and N,N-dimethylformamide (105 mL), affords 5.12 g of (35)-3-methyl-1-{3-
[4-(4-oxocyclohexyl)phenoxylpropyl}piperidine as an orange oil used without
further purification..

Example 42

o @

1-(3-{[4"-(piperidinomethyl)biphenyl-4-yljoxy}propyl)piperidine

sge™ T
O/‘\/\o THF O’\/“o
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91 To a solution of

1-{3-[4-(4- hydoxybut-1-yn-1-yl) phenoxy] propyl } pi peridin
e (393 ng) in acetonitrile (10 nL) are added
successively triethylamne (0.446 nl),

4- di met hyl am nopyridine (18 ng) and tosyl chloride (617
nmyg). The mxture is stirred overnight at room
tenperature, concentrated under éeduced pressure and
purified 5 by chromatography ove$ silica gel to give
495 g of 1-{3-[4-(4-tosyl oxybut-1l-yn-1-

L2 PSP 8 L ot B S0 -
1- ;{lﬁer[dine456@dm§ybmetrahy¢mfmpqd Qaﬂwmhbw?qﬁeﬂowm phirnihium hydride

(85 1) EBERLFREBg: o iTER e s dSBerPaLTg) or dhigghfpours, then

aasidpdl9sed Hrdligh ﬂ@'s@dc@ési\% tRIRRINA b N\atet XWO pgg 096% aqueous
aré added successweIEé al l adium acetate

t rSopHmmyefpsRsiEm ihydroxics. 6 1Ry aodpvaies (Sﬁﬂiﬂéeﬂqa maxtigg s stirred for
3 %Ut%nf hout - fld g‘:ﬁ%%e@ szégﬂtrg{é S PRy 1R r?ﬁ%drfe%wl‘)sulfate and

Xt ure 1's sti enperature ¢l os

]1: QJDnOﬁﬁtrhﬂ@drunddﬂ&BdlMedaprESW lalhgr prodlicistaus @bfdited i recrystallized
Lve _nours ture | Cc ed at roomtenperatur

f il P RRS OWE?X“EE @Qéupcuéf?ﬁ‘ég’y "Z’HBWFF@TPPW P‘éﬁ"esnpca gel with 2 gradient
C G HSonTdtRe é‘lﬂ%@ﬁar{o@qf&ﬁ‘bm &8 S85/95. Fridibh Cc%h'té?ﬁmeythe expected
chronatograp y over silica gel using a gradient
dipcoduct aret pomiad, menbanitated ebker ced@edpressurgds gived 18§ mg of 1-(3-

‘if{ﬁéﬂfia??qinﬂwmmemv%-yw}mnB's@ﬁiaipspﬁﬁ Phitgesvgtals meiting
eat@BP(t,‘l ng at 56C. D
M4 [ odophenox)x//\n) propyl ] pi peri dine can be prepared

BMRyase (ENGIS ng the procedure described in
chI or tpr%?oi%% amgzée%@p(%é%ﬁngﬁaggmdﬂgasr %i(’) Jat-ieg Hz, 2H,
(4rdrh),0.9and, plqﬂeﬁf Hzj @Qel, arom), 4.05 (t, J=6.3 Hz, 2H, CH;0), 3.5 (s, 2H,
CH2Ar), 2.49 (m, 10H, 5 CH,N), 2.00 (m, 2H, CHy) 1.60 (m, 8H, 4 CH3) 1.45 (m,

4H, 2 CHy)
{CoCh, I
OH N
‘,‘)L n Sl @
N/\/\O N’\/‘o

2) piperndine

1-(3-{[4'-(p|pendmocarbonyl)blphenyl-4-yl]oxy}propyl)piperidine can be
prepared as follows:

To a solution of 4'-(3-piperidinopropoxy)biphenyl-‘]-carboxyiic acid (0.9 9) in
dichloromethane (10 mL) containing one drop of N,N-dimethylformamide is added
oxalyl chloride (285 uL). The suspension is stirred for one hour at room
temperature, then chloroform (20 mL) and a drop of N,N-dimethylformamide are
added. and the mixture is stirred for three hours at room temperature. Piperidine
(1.6 mL) is then added and the mixture is stirred for an half hour at room
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(1.7 g) in N, N-dinmethylformam de (30 ml-) affords 3.49
g of 1-[3-(4- iodophenoxy)propyl]piperidine used

wi t hout further purification. 92

1- (3-chl or opropoxy) - 4-i odobenzene can be prepared as
descri bed in DE19958246. Exanple 44\ ~1 GNP o 5
(E)-1-(3-{[4'-(3-piperidinoprop-1-en-1-yl)bi phenyl -4-yl
] oxy} propyl ) pi peridine A Folhgﬁﬁng t he procedure of
exanpl e 42A, but starting fro -(3-{[4 -

(2- pi peridi nocar bonyl et hen-1-yl ) bi phenyl - 4-yl ] oxy} pr opy

PRty 1S, L L OB g opeontvte
( Ondéred(Beg ppessud, Toerprpdteithus -optgitschisepyrified- tlnoygiography
AV TR WK A RER T RO Y
(F*raciiﬁﬁ-c%nt‘éﬁmin%'fhe akesBted ?récﬁldt%re toled ScoHoenttdted under reduced
ArCHE), 15 6.33 (dt, J= 15.8 Hz, J=6.4 Hz, 1H, CHF),

apEwsute tQ gbe3d2¢manei 1¢BHE-(pieridinpearbomipiphany-4-a4ioxytpropyl)-

= . . ) . ~ 00 2H, CH2), 1.61
(Rpeiing p Ynidhp i magtigtipac 0’ 0y & O
1-(3-{[4' - (2-pi peridinocarbonyl et hen-1-yl) bi phenyl - 4-

20 vyl i peridi b d fol |
Aosé ]ueingpr'-gg}(alip)epr)ildﬁ%yrgplo%)bcigl?eny?-1Pcra? o% Ic gcsld c?an be prepared
3ad foliolwd: Pi peri di nopropoxy) bi phenyl -4-yl Jacrylic acid

(1 in sulfonyl chloride (5 m) is stirred at a

tEafgmiag uhe procsdureodespgbedrint exarnplar 18C.t behstarting from 1-(3-{[4"-

concent rat nder reduce S T tr [,S
RGPl bR Sy ar s torRRT b g EpaBDARE A B Baueous
(dolition iof addiach dhpdrokide. (BhvaLyi i ustanhs! 280shit) r effords 4'-(3-
roomtenperature for one hour, washed with water, then
aP'ﬁ@f'Wﬁpr%’éi’H@@lP@eﬁhS‘rhﬁﬂme'ﬂc asidinpavaniitativeadeld, dried

over nmagnesi um sul fate, concentrated and purified by
chromat ogr aphy over silica gel using a gradient

di chidr onet 4 ' rethoayadrbdnyljbigitdnyd4itjoddpfopypiperidimes can be
cont aierH ng the expected
prepared as follows:

Following the procedure described in example 1§D, but starting from 4'-(3-
chloropropoxy)biphenyl-1-carboxylic acid ethyl ester (8.26 mmol), potassium
carbonate (2.3 g) and piperidine (1.1 g) in N,N-dimethylformamide (20 mL.) affords
1-(3-{[4'-(ethoxycarbonyl)biphenyl-4-ylloxy}propyl)piperidine (2.659g) as white

crystals.

E 4'-(3-chloropropoxy)biphenyl-1-carboxylic acid ethyl ester can be
prepared as follows:

Following the procedure described in example 47§D, but starting from 4'-
hydroxybiphenyi-1-carboxylic acid ethyl ester (3 g), potassium carbonate (8.55 g)
and 1-bromo-3-chloropropancl (6 mL) in N,N-dimethylformamide (30 mL) affords
4'-(3-chloropropoxy)biphenyl-1-carboxylic acid ethyl ester in quantitative yield used
without further purification.
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93 product are pool ed and concentrated under reduced
pressure to afford 840 ng of

1-(3-{[4' - (2-pi peridinocarbonyl et hen-1-yl ) bi phenyl - 4-vyl
]oxy}propyl)plperldlne as beige crystals nelting at
146- 150C.

3-[4"-(3- p|perldlnopropoxy)biphenyl-4-y|]acry|ic acid
can be prepared as follows: Foydow ng the procedure
described in exanple 1C, but starting from 1-(3-
{[4'-(2-ethoxycarbonyl et hen-1-yl ) bi phenyl - 4-yl ] oxy} prop
yl) pi @@ntilend3 (2.4 g) and a normal aqueous sol ution of
sodi um hydroxide (10 nL) in ethanol (10 m_-) affords 3

10 [4' - (3-piperidino P%lphenyl 4- yI crylic acid
used wi thout further g%tlon ext step. sr
EtN (-Td)3P Pd(OAc)3 CN15

1-(3-{[4' - (2- et hoxycar bpmyteth -yl ) bi phenyl - 4-yl ] oxy
)propyl)piperidine can prepared as follows: A
degazed sol ution

‘{g §3-[4-- Pweaﬁtﬂ@bphéwri-m)ghlqrmxy]pmmﬁ}mqqmm i di ne
(2.8 g), triethylamne (2.8 nL), tri(o-tolyl)phosphine
(365 ng), palladiumacetate (170 ng) and ethyle
acrylate (2.9 nL) in acetonitrile (5 nm) is stlrre t

a 20 tenperature cI 0 0C for one hour,
room tenperature I ght andipeidhd nal |y 6
tenperature@ose ’Po 90C. The sghutiami-so centrat ed

under g educ&d pressure, redissolv in
di chl oronet hane, filtered and chronat ographi ed over
si | i caAgelspansiginvef pot&sgium carbonate (760 mg) in a solution of 1-{3-[4~(4-

y|t§> %}Eyﬁ - Wr{-ygp%é%)& prﬁgﬁ pggg giiné/ J% %%?W a m|xture of piperidine

(1.09 mL) and acetonitrile (8 mL) is heated at a temperature close to 60°C for 24 h.

The suspension is filtrated. The filtrate concentrated under reduced pressure and
purified by chromatography over silica gel using a  gradient
dichloromethane/methanol from 100/0 to 95/5. Fraction containing the expected
product are pooled, concentrated under reduced pressure and salted with oxalic
acid to give 190 mg of 1-{3-[4-(4-piperidinobut-1-yn-1-yl)phenoxy]propyl}piperidine
as an off white solid melting at 167°C.

1H NMR; oxalate (DMSO) 7.32 (d, J=8.6 Hz, 2H, arom), 6.89 (d, J=8.6 Hz, 2H,
aromy), 4.01 (t, J=5.8 Hz, 2H, CH2Q), 3.09 (m, 12H, 68 CHzN), 2.81 (t, J=7.5 Hz, 2H,
CHzC), 2.07 (m, 2H, CHy), 1.69 (m, 8H, 4 CHy), 1.49 (m, 4H, 2 CHy)

QR OTs
- L
/@/\/ T /Q/\/
DMAP
PN
O" © pyridine OMO

1-{3—[4-(4-tosy|oxybu.t—1-yn-1 -yhphenoxy]propyl}piperidine can be prepared as
follows:
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1-(3-[(4' -bronobi phenyl - 4-yl ) oxy] propyl } pi peri di ne can
be prepared as follows: Follow ng the procedure
described in exanple 47C, but starting from4'-brono-4
5 (3-chl oropropoxy) bi phenyl (3.25 g), piperidine (0.85
g) and potassium carbonate (2.8 g) in acetonitrile
(100 M-) gives 2.8 g of 1- {3 E(4 br onobi phenyl - 4-

yl ) oxy] propyl } pi perid ine.
4'-bronD 4 (3- chIoropropoxy)blphenyI can be prepared as

Lglalnp & TE oﬁﬁ{olng}’t\%r {ggg-f(g-i\&]@%u%ﬁﬁ-ﬁ [JI)Bﬂgncﬂ]propyl}piperidine
b ssmné 1mﬁdét@hﬁﬁlbpﬂ16ﬁm) dre ﬁdew@mmswmyctﬁemmnae 0.446 mL),

and 1-bronp-3- chloropro

GelimaiyiamBOPYOnaL1E B Sratom ahignge (617 Mol ieimpgure s stirred
CBLa R 2R Pk ARE e BoNb e "‘?@%ﬁ%’#ﬁ?‘é%m‘m and purified
( By ctrrrﬂrﬁatdgﬂapmeommahwad t::eiotnr givel 48 g lofy1-bibMHetopyloryhut-1-yn-1-

%é%é)r;'&?c?ﬁnl é&éﬁ}'éﬁlrﬁ e PC~NGW ~ I MOH GH-O

1-(3-{[4" -(3- plperldlnoprop 1-yn-1-yl)bi phenyl -4-yl ] oxy
}propyl)- piperidine in nethanol (5 m-) is added 5%

pal | ddi um on charcoal (2 ng). The 95 suspension is
stirred under an at m)sphere ofo,.cli hydr ogene at room
tenperature for fil )over a celite pad e
filtrate is concent &d uaﬁier 2reduced pr ¢

purified brotmed-oO aphycmver N

gr adi ent hi oronet hane/ Fetthangl Jfrom 9812 to 95/5.

Fractions cont aining the exgeeted 5 product are pool ed

and concentrated under reduced pressure to ngy
of  1-{3-[4-(4-hydoxybut-1-yn-1 yI)phenoxy]propyl}plpendme can be prepared as

(@ (3 {[4" - (3-piperidinoprop-1-en-1-yl)biphenyl-4-yl

]oxy propyl)plperldlne
To a solution of 1-[3-(4-iodophenoxy)propyl]piperidine (0.72 g) in ethyl acetate

(10 mL) cooled at a temperature close to 5°C, are added successively palladium
acetate (4.5 mg), triphenylphosphine (10.5 mg), cuprous iodide (7.6 mg), 3-butyn-
1-0l (203 pL) and diisopropylamine (560 pL). The mixiure is stirred at a
temperature close to 15°C for one hour, then at a temperature close to 50°C for
five hours. The mixture is cooled at room temperaiure, filtered over a celite pad
and the filtrate concentrated under reduced pressure. Purification by
chromatography over silica gel using a gradient dichioromethane/methanol 100/ to
g95/5 fives 444 mg of 1-{3-[4-(4-hydoxybut-1-yn-1-yl)phenoxylpropyi}piperidine
melting at 56°C.

D 1-[3-(4-iodophenoxy)propyl]piperidine can be prepared as follows:

Following the procedure described in example 1§E, but starting from 1-(3-
chloropropoxy)-4-iodobenzene (3 g), potassium carbonate (4.15 g) and piperidine
(1.7g) in N,N-dimethylformamide (30mlL) affords 349g of 1-3-(4-
iodophenoxy)propyi]piperidine used without further purification.
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1 HNWR (CDCI3) 7.54 (m 4H, arom), 7.30 (d, J=8.2 Hz,
2H, aron), 6.98 (d, J=8.7 Hz, 2H, aron), 6.58 (d,
J=11.9 Hz, 1H, ArCHs), 5.83 (dt, J= 11.9 Hz, J=6.4 Hz,
1H, CH=), 4.06 (t, 10 J=6.4 Hz, 2H, CH20O, 3.31 (2d,
J=6.4 Hz, =CH2N), 2.49 (m 10H, 5 CH2N), 2.01 (m 2H,
CH2), 1.64 (m 8H 4 CH2), 1.45 (m 4H 2 CH2) B
1-(3-{[4' - (3-piperidinoprop-1-y¥a-1-yl)biphenyl -4-yl]oxy
}propyl - )piperidine can be prepared as follows: 15
Fol | owi ng the procedure described in exanple 43C, but
starting from 1-{3-

[(14(34%9 Fbﬂ&i?%ho&obféﬁz@%]c@h%ﬂré?é@@réﬁd rﬁ@d?r?D%9958246.

1- prop-2-yn-1-yl pi peridi ne triethylam ne
m.), cuprous iodide (4.2 ng), trip henylphosphlne (20

ng) angd_Dbi si Aphenyl phosphi nepal | adi undi chl ori de)
affordg—%—e‘h%—x of 1-(3-{[4'-

(3- pi peridi noprop-1-yn-1-yl)bi ph xy} propyl) pi
peri di ne which oxal ate nelts
CN7 NJ

1-nmethyl -4-[4" - (3- p| @’(?ﬁ/ﬁ@pr opoxy) bi phenyl ] pi per azi ne
96 Br ON tBUONa / (dba)z ~\ I BIN, g~ GN D tol uene

e
1. {3 [()%)ml Eéglt %Soélﬁceeﬁgllnow - '8>Qy1] b&%‘}?'}%ﬁ p)élloxa'}propsfl erldine
1- et hyl pi per azi ne (133 pL), sodiumtert-butyl at e
139 tr di.benzyl i dene acet adi 19
frg) ol 2 OISR AR R S PABIE A0S Bk SEAHG framh 1-(6-(4-
[ r

TR Rl WA BT oy Eﬁﬁd"’ﬁ g and
i btmummlwmtmsleuhyd\mdm(WQ mgyliire teftrahydioifidan (36 mL) affatde 15 mg of 1-
C ,Lned .organi ¢ ses 00| hed twi ce.wth
B AP B ok AR MRt ' "as  pate
dyélRalv eMetaldTRBRERY mwﬂ@m and concentrat ed under

1H NMR: Base (CDCI3)

7.49 (m, 6H, arom), 6.97 (d, J=8.7 Hz, 2H, arom), 6.53 (d, J=15.8 Hz, 1H, ArCH=),
6.33 (dt, J= 15.8 Hz, J=6.4 Hz, 1H, CH=), 4.05 ({t, J=6.3 Hz, 2H, CH;0), 3.14 (d,
J=6.4 Hz, 2H, =CH3N), 2.47 (m, 10H, 5 CHuN), 2.00 (m, 2H, CHj), 1.61 (m, 8H, 4
CHz), 1.46 (m, 4H, 2 CHy)

B 1-(3-{I4'-(2-piperidinocarbonylethen-1-yi)biphenyl-4-
yljoxy}propylpiperidine can be prepared as follows

A solution of 3-[4'-(3-piperidinopropoxy)biphenyl-4-yljacrylic acid (1g) in
-sulfonyl chloride (5 mL) is stirred at a temperature close to 40°C for two hours, then
concentrated under reduced pressure. The concentrate is dissolved in
dichloromethane (10 mL) and piperidine (4 mL) is added dropwise. The mixture is
stirred at room temperature for one hour, washed with water, then a normal
aqueous solution of hydrochicric acid, dried over magnesium sulfate, concentrated
and purified by chromatography over silica gel wusing a gradient
dichloromethane/methanol from 100/0 to 95/5. Fractions containing the expected
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10 reduced pressure. Purification by chromatography
over silica gel using a gradient

di chl or onet hane/ net hanol from 100/0 to 95/5 gives 160
ng of 1-methyl-4-[4"-(3- piperidinopropoxy) b

I phenyl ] pi perazine. 1H NVR (CDCI3) 7.47 (2d, J=8.6 Hz,
4H, arom, 6.98 (d, J=8.6 FE 2H, arom), 6.94 (d, J=8.6
Hz, 2H, 15 arom, 4.04 (t, g 4 FE 2H, CH20), 3.25
(m 4H, 2 CH2N), 2.60 (m 4H, 23 2.47 (m 6H, 5
CH2N), 2.37 (s, 3H, NCH3), 2.00 (n1 2H, CH2), 1.61 (m

é@'_?o‘éaggg% pgo%gl‘%d(é?ncamrat@%no@f%‘Eﬂ’ﬁo%d“ﬂre%\w'é%éf%?d 840 mg of
1 1{(3 ~{[4(2 gieridlinticerkiony letirers d-gy)bipbleayl-4ky jdxyieopylpperidirg as

gyg&%a{ger I Iglﬂgngf %ﬂgﬁ%ﬂaagcsgﬁohex- 1-yl) et hyl pheno

xy] propyl } pi peridine, dioxalate 97 NaBH(OAc)3 AcOF
H A GW0 0 To a solution of _ .
1- { 3- [ @- ( 4-BidGwinsndinopranoxyiipeyhéntagylic @sid randes iprepared
digfﬁ" 10 ng) in a mxture of tetrahydrofuran (2 niL),
I§) ution of dinethylamne in 5 tetrahydrofuran

(330 pEglicwiAg aﬁebroteaarsidéé’&:uad) lnl @tamiﬂ@d§0 but startlng from 1-(3-
trlacetoxyborohydrlde (120 xtuae 1§, Sti

f Of-@Eretbokyrarkone P%%w)@rﬁi@na{-ﬂwamf}ameu weae@lnemzﬁga and a
ﬁﬁw@ta%%e%ﬁy%erdﬁoﬁe# L5di %ﬂ&é ﬁp ﬁﬁ{&ﬂﬂﬁ&f;gb”m%) affords 3-

he' solutiron is extracte acet
t [4'E3-piericinopraproey hipHeiny b 4- yﬂzblyactaslchneed/\mﬂhledt fwthneh' purification
sattHr at ag fagueous solution of sodiumchloride (twice 5
e g €6ver 10 magnesi um sul fate and concentrat ed
under reduced pressure. Purification by colum
chromat ogr aphy over silica gel using a gradient

[ i groin/diethyl - Br\i
o~
EtN
(e-Tol),P
OMO Pod(gA?:}z Of\/\o

D CH,CN

1-(3-{[4'-(2-ethoxycarbonylethen-1-ybiphenyi-4-ylloxy}propyl)piperidine  can
be prepared as follows:

A degazed solution of 1-{3-{(4-bromobiphenyl-4-yl)oxy]propyi}piperidine
(2.8 g), triethylamine (2.8 mL), tri{o-tolyl)phosphine (365 mg), palladium acetate
(170 mg) and ethyle acrylate (2.9 mL) in acetonitrile (5mL) is stirred at a
temperature close to 60°C for one hour, then at room temperature overnight and
finally 6 h at a temperature close to 90°C. The solution is concentrated under
reduced pressure, redissolved in dichicromethane, filtered and chromatographied
over silica gel to give 1.3 g of 1-(3-{[4-(2-ethoxycarbonylethen-1-y)}biphenyl-4-
yiloxy}propyl)piperidine,
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oxi de/triethyl am ne/ met hanol from 50/50/1/0.1 to

0/ 100/ 1/ 3 then dichl oronet hane/ met hanol / amoni a
90/10/1 affords 52 ng of the crude base which is
crystallized wth oxalic acid to give 43 ng of
1-{3-[4-(cis-4-di nmet hyl am nocycl ohex-1- 15

yl ) met hyl phenoxy] propyl } pi peri di ne, dioxalate. IH NVR
oxal ate (DVMBO) 7.08 (d, J=8.2 Hz, 2H, arom, 6.82 (d,
J=8.2 Hz, 2H, arom), 3.96 (t, FB45.6 Hz, 2H CH2O),
3.00 (m 7H, 3 CH2N, CHN), 2.69 (s, 6H, NCH3), 2.53 (m
2H, CH2Ar), 2.02 QWP CH2)y 1.80 (m 1 H CH), 1.67

I~

(m 8H 4 CH2), 1. ( obl, 3pdcH2) 2 °
1-{3-[4-(44-@yc ohe -o‘]}ylmﬂ hiyd no c}%

xy] pr Eoopyy~Mfpi peri di ne can be prepared as [1ows A
suspensi on of potassium carbonate (369 ng) in a
solution of 4-[4-(3- 25

chl or VA i ;
o por F P BB e R R SR b e e IR breparey as follows:
i ézdﬂemr@thequoc:hdwe desgribedin axamplpetlr?@mrmltcsltarﬁag tfron®8'-bromo-4-
80¢C, .t hen for rat 0se to 5
sdPrbleSPiobBaiheb Rl ta.2h o hESPREREES ) ArdnhllgsSm carbonate
bep\gegn ipt hadetasigtiat €104 iyl leéhndZ\@? erof( 1’Q{3TF]()1' br'BPrﬁ)b|phenyl-4-
oryganl c phase i s separated by decantation,

QKY]PHIP&’HP@@U@&B@S sol ution of sodium chlori de, dr| ed
over magnesium sul faté, concentrated under 5 reduced

pressure and purified by colum chromat ography using a
gradi et  déd'etrbnoe4€s ithivetpepba)bivhenyircam be prop@ddd a9 fdllows:

O 32 FollapR b beehos Feperiies I, RXABRIA IS5 Staigng from 4-

8{5’}“‘?’8?{‘%3’5@6‘9*‘5@. g@gt B@t‘é@élﬂ”ﬁl} %ﬁ/ﬂ%dg%gﬁ@ @%) and 1 -bromo-3-

@htormwppane (157g) in acefonitrile (100 mL) affords 86.4g of 4 bromo-4-(3-
chloropropoxy)biphenyl as white crystals.
Rf TLC (heptane/ethyl acetate 2/1) = 0.6

Ow*o

(2)-1-(3-{[4'-(3-piperidinoprop-1-en-1-yhbiphenyl-4-ylloxy}propyl)piperidine

@O D;;z ,Noo

L

Example 45

To a solution of 1-(3-{[4'-(3-piperidineprop-1-yn-1-yl)biphenyl-4-ylloxy}propyl)-
piperidine in methanol (5 mL) is added 5% palladium on charcoal (2 mg). The
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4-[ 4- (3-chl oropropoxy) benzyl ] cycl ohexanone can be
prepared as follows A solution of
8-[4-(3-chl oropropoxy) benzyl ] -1, 4- di oxaspi r o[ 4. 5] decane
(630 ng) in a mxture of tetrahydrofuran (9.7 m-) and
a 2N aqueous solution of hydrochloric acid (4.85 m-)
is stirred for 20 h at roomtenperature, then 15
concentrat ed under reduced pressure and diluted with
ethyl acetate (10 nL) and al k¥ inized with an aqueous
solution of sodi um hydroxi de. The organic phase is
arated. b%ﬁd ﬁantatlon h ,a saturat ed

5hsion s undetr g8 Hﬂ?spi]ﬁr%pfmg ydipgeng ayeom temperature for

”5191” fBdram cﬁlérfa-?lbélltéIZb@dC TRE ﬁﬁﬁa"t@‘i@ Honsitfaté® dHE&reduced pressure
pressure, ive 5

qandi- (rdgfor giﬁr oﬁféf)@ma@égﬁ&m}] cyvEb h ekl n 08k s SWFiRG t hdut gradient

ﬁﬁ%ﬁ%ﬂn&e@%n% gﬁelt fr&ﬁoaé?ﬁ tEL%IﬁhGFP{;(&%g C‘% %;Br’?@ g@g xpected
DpoliEct are pooled and concentrated under reduced pressure to give 40 mg of
RS T S R R B R R T
DﬂllmRumg@f onate 3.92 g) in a solution of 8-(4

ydrox ybenzyl )-1, 4- di oxaspiro[ 4. 5] decane (1.41 g) and

1

Eﬁdmxﬂi.canom)oﬁ’r&%&qei 8(2Ha12r prom), 6.98 (d, J=8.7 Hz, 2H, arom),

BERETE R TR AR Bt - (bR P2 il T 408 ¢

t 65 4 Hyp s i ORLOF 3.81 t(2d, e.ﬂ=6 Az, =EHIN) 2149 (rﬁ QN8 ACH,N), 2.01
w th water over_ magnesi um sul fate

7Y z%ﬂéﬁnﬁﬁéﬂ&l %Fﬁ(fen%hz)e&lﬁée(a" Free) to give 1.635
f 8-[4-(3-
gh?oropgopgxy)benzyl] 1, 4- di oxaspiro[ 4. 5] - decane used

w t h&ut f uﬂt—ﬂ(ﬂeﬁ4 E(Brptpermtommp 1-yRF-1 waip(rhapt-@ymmmpyl—
8 O Pd/IC! O Ooj HO~ O

§5plper|dlne ¢an be prepared as fo!lows

Following the procedure described in example 43§C, but starting from 1-{3-
[(4'-bromobiphenyl-4-yl)oxylpropyl}piperidine (0.75g), 1-prop-2-yn-1-yipiperidine
(320 mg), triethylamine (20 mL), cuprous iodide (4.2 mg), triphenylphosphine
(20 mg) and bis(triphenylphosphinepaliadiumdichloride) affords 179 mg of 1-(3-{[4'-
(3-piperidinoprop-1-yn-1-yl)biphenyl-4-ylloxy}propyl)piperidine which oxalate meits
at 195°C.

Example 46
J o
Oi/\/\o gl

1-methyl-4-[4'-(3-piperidinopropoxy)biphenyllpiperazine
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10 E 8- (4-hydroxybenzyl)-1, 4-di oxaspi ro(4. 5] decane can
be prepared as follows A suspension of 10% pal | adi um
on charcoal (139 ng) in a solution of 8-(4-

benzyl oxybenzyl i dene) - 1, 4- di oxaspi ro[ 4. 5] decane (1.93
g) in ethanol (50 m-) is shacked under dihydrogene (3
bar) for 24 In at roomtenperature, filtered over a 15
clarcel pad and the filtrate cqﬁgentrated under reduced
pressure to give 1.418 g of

8- (4- hydr oxybenzyl) -1, 4-di oxaspi ro[ 4. 5] decane as a

bei ge solid. Rf TLC (he tgne/ethyl acetate 111) =

P. 0O O\ I o, I OHNe F

8- (4- benzyl oxybenz e) - ]PDﬂdde oxaspirof 4. 5] 0 ane
can be pr pe\df% ol | ows BT a suspen3| o odi um
hydri de (@ mg 60% i n mi neri&{ereoi | m

di met hyl f of mam de cont ai ni ng one of pentane is
added (4- benzyl oxybenzyl)tri phenyl phosphoni um chl ori de
(7,52 9). The m xture is stirred for 25 40 mn, then

1, 4- di,oxagp &Sﬁlﬁe@@%{gp%gﬁh(eﬁgéz y&%xyﬂﬁro@?ﬂﬁ%enarh% (374 mg),

m xt ur e | S
t éimpetmdplperazmee (483 pkps sodnuhurﬁertrtwtﬁlatan(n a8 rmgq gms(elrbenzyhdene-

PR SuAduA o (Ao e BB EF . -inaony

exts ﬂfé)&rﬁ'&cﬂu@r‘i@'(@@'mmf%hﬁﬁréﬂ hhdéﬂfré'ﬁ@ 5t PEIUEOTHe suspension is
solution of sodiumchloride (3 tines

oVierashgveis alareslpaddichds aemrinsediviee mrtb&ethvhméa 50 mL). The

CIoBt 1 PRGarl a5 5, Al pERle el R M o Sl paturated

9ebiLfiohaofadditin tchiogide edribdt Sver mﬁgﬁes(lém sulfate and concentrated under
benzylox benz Ilden -1, 4 di oxaspiro

cﬁ?q}fqeé’s re§§p U”f'E i FBW@EWP["HC%J‘%S;@%%?QQSUS'HQ a gradient
Od?’c%loréaﬁqe@%éﬁ@}r%t%ol from 100/0 to 95/5 gives 160 mg of 1-methyl-4-[4'-(3-
piperidinopropoxy)biphenyl]piperazine.
1H NMR: (CDCI3)
7 .47 (2d, J=8.6 Hz, 4H, arom), 6.98 (d, J=8.6 Hz, 2H, arom), 6.94 (d, J=8.6 Hz, 2H,
arom), 4.04 (t, J=6.4 Hz, 2H, CH0), 3.25 (m, 4H, 2 CHzN}), 2.60 {(m, 4H, 2 CH:aN),
2.47 (m, 6H, 5 CHuN), 2.37 (s, 3H, NCH3), 2.00 (m, 2H, CHy), 1.61 (m, 4H, 2 CH_),
1.46 (m, 2H, CHy)

Example 47

wepcw
IOH Oj:OH

Q" "OH 0" "'OH

@i

1-{3-[4-(cis-4-dimethylaminocyclohex-1-yl)methylphenoxylpropyl}piperidine,
dioxalate and 1-{3-{4-{trans-4-dimethylaminocyclohex-1-ylymethylphenoxy]-
propylipiperidine, dioxalate
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OOHOOH OOH 0 OH

4-(3-{[4" - (3-pi peridi nopropyl) bi phenyl -4-yl ] oxy}propyl)
pi peri di ne, dioxal ate A suspension of 10% pal | adi um on
charcoal (70 ng) in a solution of (E)-1-(3-
{[4'-(3-piperidinoprop-1-en-1-yl)biphenyl -4-yl]oxy}prop
yl)pi peridine (0.2 g) in 15 ethanol is stirred under
an atnosphere of dihydrogene aj; roomtenperature for 20
h, filtered over a clarcel pad and concentrated under
reduced pressure. The residue is purified by colum
chr omat ogr aphy over silica geIFVW%hma gr adi ent

di chl or oret hane/ net sz‘r om 99/ 1/ 0.
97/3/0.3 t it tig hr—gmat 0gTRTRY Q) -~
gel with di or oret hane/ met hanol'/ a ia 99/ 1/0 1 20 |

as el dent. The crude base is converted to the dioxal ate

with oxalic acid in ethanol to give 37 ng of

4- (3-{[ 3- pi per.i di nopropyl ) bi phen oxy} pr opy

o7 porTiAEIION bl AHGHE oo R abTe iy PRERAIPropYpiperiine

Zqﬁ""}b @ n@@@%g? eﬁr%@yn%ﬂd'f_lfzraﬁ %ﬁ?ﬂ%r %ﬁd %9%62%6%] r{(-'ll%t’hylamme in

Jteﬁ'aBydtrprﬂah (BBIZO]_) a'théce{tm adi@ (20 pb.) @sizAdded2trigetaxyborohydride

\clﬁjéP ng): Ebe(rﬂﬂxt%ﬁ gt EEFé)fOf fi“%n%)m{rﬁ]at A@P%Ztentwgtﬁn%gnd ‘quenched

iR |§atﬁ%t@dqgébbé\“délut@i% i itdlbonate (4 mL). The solution is
(38 5S) - :;t%é (trans-4-am nocycl ohex- | -

yaqetaes(s imaetIRyDlpi J&ri enmbined; exstracty arsowashed
\Mﬂ'\ @a%ggzaqd?o%'\lgbluhon of sodium chloride (twice 5 mL), dried over

magnesium sulfate and concentrated under reduced pressure. Purification by
column chromatography over silica gel using a gradient ligroin/diethyl-
oxide/triethylamine/methanol from 50/50/1/0.1 to 0/100/1/3 then dichloromethane/
methanol/ammeonia 90/10/1 affords 52 mg of the crude base which is crystallized
with oxalic acid to give 43mg of 1-{3-[4-(cis-4-dimethylaminocyclohex-1-
yl)methylphenoxylpropyl}piperidine, dioxalate.

1H NMR: oxalate (DMSO)

7.08 (d, J=8.2 Hz, 2H, arom), 6.82 (d, J=8.2 Hz, 2H, arom)}, 3.96 (t, J=5.6 Hz, 2H,
CHz0), 3.00 (m, 7H, 3 CH2N, CHN), 2,69 (s, 8H, NCH3), 2.53 (m, 2H, CHzAr), 2.02
(m, 2H, CHjy), 1.80 (m, 1H, CH), 1.67 (m, 8H, 4 CHy), 1.46 (m, 6H, 3 CHy)

O« o OJ — N 0 o)
B

1-{3-[4-(4-oxocyclohex-1-ylymethylphenoxy]propyl}piperidine can be prepared
as follows

A suspension of potassium carbonate (369 mg) in a solution of 4-[4-(3-
chloropropoxy)benzyilcyclohexanone (250 mg) and piperidine (264 uL) in N,N-
dimethylformamide (6 mL) is heated for three hours at a temperature close to
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NMOHN 5 A A mxture of

(3S,55)-1-{3-[4-(4-oxocycl ohex-1-yl) phenoxy] propyl }-3,5

- di met hyl pi peridine (392 ng), amoni um acetate (745

ng) and sodi um cyanoborohydride (364 ng) in nethanol

(15 nmL) is stirred under reflux for two hours, then

cooled to roomtenperature and quenched with a 3N

aqueous sol ution 10 of hydrochlgric acid. Water (10 ni)

is added and the m xture is nmade al kal i ne upon

addi ti on of 35% aqueous sol ution of sodi um hydroxi de,

eBlfJif’@,cihemh fg/r two dayxal a)temmd rhalre,clmﬁe' mﬁmeeSOIthsfewporated and

S ate .and cgncentrated un re e r.ess

pﬂ?ﬁf F‘?%’QF%??T(O& g Dihvechr Bt gﬁé ﬂ@@ﬁ«) &y iwatepdt0 mL). The
(0] t

el Lf!e%nt jjfr%\é%}dls é)%5[%‘('% éﬁ? %’?u cta[;gaggh hat %v};@’{ %oﬁégehrrgte aqueous

t solationgofosodium chlonde dried over magnesrum sulfate, concentrated under

PR BresSiaan), TR BY neoo SR n ok & gradient
Zaréﬁlorémeumelméﬁiaﬂbparh%@ fr?mibgmo 1Jr089§/2r@% t3 Naz 270 mg of

aro

21{3- [@r@@xoczclebex ﬁnyl)matl)ylplzermy nfppw}mperw(lrm (m 3H),

7 2 J=6.7
I—E&Téﬁ (diéﬂ&@@%“&kﬁg"’éﬁeé%&%%'ﬁ gg’l@’ e é i N | HOzNH4
TYI OMOHIY B 102
(3S,5S)-1-{3-[4-(4-oxocycl ohex-1-yl ) phenoxy] propyl }-3,5
- di et hyl pi peridin an-Re prepafed as follo
Fol | owi ng the.proce e 5O b [ '
starting fr8‘n¢%g‘? assi um carbongi® (@4 ) OJ
4-[ 4- (8 chl or opropoxy) phenyl | cy@dFohexanone (0.8 g),

4-{4-(3-chloropropoxy)benzyl]cyclohexanone can be prepared as follows

A solution of 8-[4-(3-chloropropoxy)benzyl}-1,4-dioxaspiro[4.5]decane
(630 mg) in a mixture of tetrahydrofuran (9.7 mL) and a 2N aqueous solution of
hydrochloric acid (4.85mL) is stired for 20h at room temperature, then
concentrated under reduced pressure and diluted with ethyl acetate (10 mL) and
alkalinized with an aqueous solution of sodium hydroxide. The organic phase is
separated by decantation, washed with a saturated aqueous solution of sodium
chloride, dried over magnesium sulfate and concentrated under reduced pressure
to give 546 mg of 4-[4~(3-chloropropoxy}benzyl]cyclohexanone used without further
purification.
Rf TLC (heptane/ethyl acetate 4/1) = 0.38

O 0 o
—_— AP
HO o\) kco, © 0 oJ

D DMF

8-[4-(3-chloropropoxy)benzyl]-1,4-dioxaspiro[4.5]decane can be prepared as
follows
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5 (3S,5S)-3,5-di net hyl pi peri di ne hydrochl oride (539 ng
), a catalytic anmount of potassiumi odi de and
N, N-di net hyl formam de (10 nlL), affords 332 ng of

(3S,59) -
3, 5-di net hyl - 1- { 3- [ 4- (4- oxocycl ohexyl ) phenoxy] pr opyl } pi
peridine as a yellow oil used w thout further

purification. 10 Exanple 50 OOH ,,0 0 CH
(3S)-4-{4-[3-(3-net hyl pi peri di P2 1-yl ) pr opoxy] phenyl } pyr

i di ne 1-oxide, oxal ate Aci""' ci™ Follow ng the
Lo ok TR b el ETILgpSie e 8 IR of s

wro&goérlmrp@rm&&waawédaw (ding) 1ar93<' ﬂSron(ols%aoropropane

é:l t'h pi peridine nmandel at e
ABdinmgt Hy| W Iforraamice) ,(3amilgr d§ sgrr cﬁqar tn'ﬂbh at room

ejﬁsgeggsdw{%ﬁg.@@del%g% 5Q0dd'En@ 1R L8pdhdith is fittered. The

( Hiftate! i dvdsBet Switrtvixtepiipgcd d0mL), Ydredr @D@P(Yﬂagnesrum sulfate and
phenyl }p¥r| di ne 1-oxide, oxalate. 20 1 H NWVR

g copcardratert-7_ ynder o Hreducsdy | PrESaWe( mto 4 HgvEr oﬁ)é?@ opof  8-[4-(3-

(Sgalgljctp%ﬂwﬁ%@ Qm i céc;gélgé[hfhdé@%ﬁec& @hg&@%?bﬁr purification.

9RF TLCOheptafd/eti@cetitz 4/10H3).42.03 O 01 | e 010H \r
CcHC1, I\ Becl-\/"0a-\-"o0 -
4-14-(3- chIoropropoxy)phenyl]pyr|d|ne 1- oxi de can be

prepared as foll ows: 0,
)pyl

4-[ 4- ( 3-chl or opr opox @ odi nepc(fcfl 22
neta- chl oroperb@%@ acid ( 2 9) EBr chlgyOke m
m) isgstirred a oomtenperature 5 for four hours, O
t hen concentrated under reduced pressure and purlfled

by col 8Hdrhydroxybenzyl)-1,4-dioxaspiro[4.5]decane can be prepared as follows A
suspension of 10% palladium on charcoal (139 mg) in a solution of 8-(4-
benzyloxybenzylidene)-1,4-dioxaspiro{4.5]decane (1.93 g) in ethanol (50 ml) is
shacked under dihydrogene (3 bar) for 24 h at room temperature, filtered over a
clarcel pad and the filtrate concentrated under reduced pressure to give 1.418 g of
8-(4-hydroxybenzyl)-1,4-dioxaspiro[4.5]decane as a beige solid.

Rf TLC (heptane/ethyl acetate 1/1) = 0.62

O_ 0. .
0F0 B o0
- e @ e

8-(4-benzyloxybenzylidene)-1,4-dioxaspiro[4.5]decane can be prepared as
follows

To a suspension of sodium hydride (729 mg 60% in mineral oil) in N,N-
dimethylformamide containing one drop of pentane is added (4-
benzyloxybenzyl)triphenylphosphonium chloride (7,52 g). The mixture is stirred for
40 min, then 1,4-dioxaspiro[4.5]decan-8-one (2.37 g) is added. The mixture is
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chr omat ogr aphy over silica gel using a gradient

di chl or onet hane/ net hanol from 100/0 to 95/5. Fractions
cont ai ni ng the expected product are pool ed and

concentrated under reduced pressure to give 1.09 g of

4-[4-(3- chloropropoxy)phenyl]pyridine 1-oxide as a

pal e yell ow solid used without further 10

purification. C 4-[4-(3-chl oropropoxy)phenyl]pyridine

can be prepared as follows: Fbt0] owing the procedure

descri bed in exanple 24, but starting from 1-brono-
b ORR DE AT G R e B LR AT RSo reon.
PatHARMiRd B rrE@ﬁr'e‘élt ihtPRReNPEOkO MY 8Rrdctd® with) ethPl acetate (4 times
tol uene (24 nL) affords 2.117°g of _ .
4-109-B). Hnaﬂr@pn@@&ryﬂapﬁﬁreéﬁppp%ir waished dthsatyatas agueous solution

? %i)s%g i\ﬁi %r%s ﬂ?e%iﬂgﬁ %%‘Eﬂ' of,ﬁ %dllg\r{; r') fg?gg%s)»(igl, p%uéf%;a[,} %c%/r}centrated

Iéldi[ﬂglez ge@lﬁeifpreslsmcﬁ @nﬂlhpuriﬁld@ b1;0_cg!_uaﬂ'l t]:_thicmﬁato@r(a\gg% over silica gel
-[ 4- (3- chl or opr opox enyl ] pyri - 0xi de. (2
arsing 8 jasagignh e n@éﬁgﬂ BE: tal%*mmb@/ﬁﬁémﬁ@?%ﬁ%%ﬁ%@ of 8-(4-

. '_ ( d
R e S e Sl S L
i RSILC (regptane/athybagadatet 1if)e= 6178se to 60C for four
hours. An additional anount of (3S)-3-nethyl piperidine
mandel ate (100 ng) is added and heating is continued
over ni ghtampldagsuspension is filtered and the
preci pitate washed with ethyl acetate. 5 The conbi ned
organi ¢ phases are Ratfte ted upsde e d pressure.
The residue is purpHiRdetwce b @ um @fomat ogr aphy
over silica gel using a gradi @
di chl or onet hane/ net hgnal/tri®@ttiyl am ne from 100/0/0 to
95/5/0.1. Fractions ntai ning the expected product

Rl R e
hydr optdugpkfsion of 10% palladium on charcoal (70 mg) in a solution of (E)-1-(3-
{[4'-(3-piperidinoprop-1-en-1-yl)biphenyl-4-yllexy}propyl)piperidine (0.29) in

ethanol is stirred under an aimosphere of dihydrogene at room temperature for
20 h, filtered over a clarcel pad and concentrated under reduced pressure. The
residue is purified by column chromatography over silica gel with a gradient
dichioromethane/methanol/ammonia from 99/1/0.1 to 97/3/0.3 then with another
chromatography over silica gel with dichloromethane/methanol/fammonia 99/1/0.1
as eluent. The crude base is converted {o the dioxalate with oxalic acid in ethanol
to give 37 mg of 4-(3-{[4"-(3-piperidinopropyl)biphenyl-4-ylloxy}propylpiperidine,
dioxalate melting at 130°C.

1H NMR: oxalate (DMSO)

7.56 (m, 4H, arom), 7.26 (d, J=8.1 Hz, 2H, arom), 6.98 (d, J=8.7 Hz, 2H, arom),
4.05 (t, J=5.8Hz, 2H, CH;0), 3.06 (m, 12 H, 6 CHzN), 2.61 (t, J=7.5 Hz, 2H,
CH2Ar), 2.09 (m, 2H, CHy), 1.94 (m, 2H, CHy), 1.60 {m, 8H, 4 CH>), 1.50 (m, 4H, 2
CHy)
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10 with an ethereal solution of hydrogen chloride in
et hanol to give 75 ng of (3S)-4-(4-

[ 3- (3- et hyl pi peri di n-1-yl) propoxy] phenyl } pyri di ne

1- oxi de, hydrochloride nelting at 74C. Exanple 52 HCI
r*O HC 15

(3S)-4-{4-[3-(3-nethyl pi peridin-1-yl)propoxy] phenyl } pyr
i di ne 1-oxide, dihydrochloride q e crude base is

di ssolved in ethanol. Addition of a 4M sol ution of
hydrogen chloride in ethyl acetate affords

(3S)-4- EQJMQEL__nethylplperldln 1-yl) propoxy]- 20
phenyl } pyri di ne 1-oxide §§§ gchlorlde neltlng at
193C. Exanple 53 OOH O ~o \

4-[ 4- ( 3- pi peri di nopr opox ne 1-oxi de,

oxal ate 105 0 GV ~\ G +=, AN-"O ~ HOU A A
m xture of 4-(4- hydroxypﬁ?ﬁyl)pyrl di ne 1-oxide (250
ng), potassium carbonate](560 ng) and

1-(3-chl oropropyl ) pi peri dine, hydrochloride in
N N- di nﬁi&ﬁﬁﬂ-dréﬁ[ﬁw(ffénéﬂfarmnpcy@ohmi-efﬂPb@ncacy]propyl}-B 5-
tﬁ e cl OS% tgl 5C overnight, then cool ed back to

X% 1K £T"’Itered The filtrate is

concentrated under reduced ePsure and the residu
purified by chronatograp enﬂ®PN|ca gel (el

di chl or onet hang/ ron11 action
contai ning the ¢o oun are pooleﬂmhnd c ncen?rated
under redﬂFed prgssure.

A mixture of (3S,558)-1-{3-[4-(4-oxocyclohex-1-yl}phenoxy]propyl}-3,5-
dimethylpiperidine (392 mg), ammonium acetate (745mg) and sodium
cyanoborohydride (364 mg) in methanol (15 mL) is stirred under reflux for two
hours, then cooled to room temperature and quenched with a 3N aqueous solution
of hydrochloric acid. Water (10 mL) is added and the mixture is made alkaline upon
addition of 35% aqueous solution of sodium hydroxide, extracted with
dichloromethane, dried over magnesium sulfate and concentrated under reduced
pressure. Purification by column chromatography over silica gel with diethyl
oxide/methanol/iriethylamine 10/0.4/0.2 as eluent affords 65mg of crude base that
is converted to 60mg of (3S,55)-1-{3-[4-(frans-4-aminocyclohex-1-yl)phenoxy]-
propyi}-3,5-dimethylpiperidine, dioxalate melting at 234°C.
1H NMR: oxalate (DMSO)

7.11 (d, J=8.3 Hz, 2H, arom), 8.80 (d, J=8.3 Hz, 2H, arom), 3.93 (t, J=5.7 Hz, 2H,
CH;0), 3.00 (m, 1H), 2.70 (m, 4H), 2.41 (m, 3H), 2.1-1.7 (m, 8H), 1.5-1.3 (m, 6H)
0.82 (2d, J=6.7 Hz, 6H, 2 CH3)

0 NH,
NaBH,CN
CHyCO,NH,
— o,
A Moo QMO
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10 Crude base is diluted with ethanol, oxalic acid (28

ng) is added and sol vent renoved under reduced

pressure to give 40 ng of 4-[4-(3-piperidino-
propoxy) phenyl ] pyri di ne 1-oxi de, oxalate as a viscous

yel |l ow product. NWVR (DVSO): 8.17 (d, 2H, Harom J=7.0

Hz); 7.70 (d, 2H, Harom J=8.7 Hz); 7.67 (d, 2H, Harom

15 J=7.0 Hz); 7.04 (d, 2H, Har o3 J=8.7 Hz); 4.10 (t,

2H, CH2O, J=5.9 Hz); 3.00-3. 30 (m 6H 3 CH2N); 2.15

(m 2H, CH2); 1.40-1.80 (m 6H, 3 CH2). B

4- (4- Ly - e
ol S RS G R PR e A erir
ZOaﬂ'be@remr&dlasrfoHﬂw&)xone (166 g) in water (300 ni) and

h 90, dd .
(4RO o prdyk kot ofopifls 475G dyutteting fom
aﬁbl%@i#l&ﬁﬁ@él%bhﬁ!é ﬁf245®d1411&411(@-&‘,6rmépr@poﬂﬁpﬁémlﬁb?clﬁhbﬁ%none (0.8 g),

around 5.5 f our Precipitate is filtered

r (H5ad)- m&ﬂrm@hwamndipzsbyc}reyhlon aMo3§uBBul 3ofalalyds amount of

SRR IP R i 408 g Bied ) i 432 g 0559

t 8,5adimelaly}HO{ 34t (- wcﬁ:yblane»qxb)pheeok;qpmpm}mbesdidéuas a yellow oil
h drqc;xitﬁfg éoah andmc_o centrated to a vol unme of
aéﬁ‘? WY H{INSORHTIHCAYN: 41896 aqueous sol ution  of
hydrobrom c acid is added and the sol uti on heated under
reflux for 3.5 hours. After cooling back to room
t enpdzxamele 5G4 precipitate appears which is filtered
and dried, dissolved if 348% aqueous sal ution of
e

hydr obrom ¢ acid and hedl
hours. On cooling, a prgA

filtered and dried to give 65
4- (4- hydr oxyphenyl)pyf’@ﬁe\@@xi de hydrobrom de. A
second crop is filtere nd purified over silica gel

di chl - h / h [ 100/0 90/ 10)
s Dl R et i PRBTRR IRV BT 8, etslate

z [q Ci O.OH P +-O_
= —_— /@/@
CHCI
A CI/\/\O : C]/\/\O ’

Following the procedure described in example 47§C, but stariing from
potassium carbonate (1.71g), 4-[4-(3-chloropropoxy)phenyl]pyridine 1-oxide
(1.09 g), (35)-3-methylpiperidine mandelate (1.25 g ) and N,N-dimethylformamide
(20 mL), affords 19 mg of the crude base which is converted to the oxalate with
oxalic acid to give 13mg of (3S5)-4-{4-[3-(3-methylpiperidin-1-y)propoxyl-
phenyl}pyridine 1-oxide, oxalate.
1H NMR: (CDCI3)

8.18 (d, J=7.22, 2H, arom), 7.46 (m, 4H, arom), 6.96 (d, J=8.7, 2H, arom), 4.05 (t,
J=5.8Hz, 2H, CH,0), 3.03 (m, 2H, CH:N), 2.67 (m, 2H, CH:N), 2.2-1.8 (m, 9H),
0.86 (d, J=6.06Hz, CHs)



Exanple 54 CCH O OH

2-nmet hyl -4-(4-{3-[(3S)-3-net hyl pi peri din-1-yl] propoxy}p
henyl ) pyri dine 1-oxide, oxalate No |l ,..Q\'-"OMs KCO

/' N H +\ DVW ...,N~~O 15 HO A A nixture of

4- (4- hydroxyphenyl ) -2-net hyl pyri di ne 1-oxide (55 ng),

pot assi um car bonate (187 ng) and

(3S) - 1- (3- et hanesul f onyl oxyprggyl ) - 3- net hyl pi peri di ne
hydrochl oride in N, N-di nmethyl formam de (3 nlL) is heated
at a tenperature close to 65C overni ght and cool ed

back to roomtenperature. Water 20 (5 I:I%-) i s added,; }
the solution is washed with hyl cI‘b exane (tw ces%,°
Onl) and concentrated u < educed, pressure. The I b
residue is purified b mat ogr agday over sili ge
(el uentg di chl or offet Wan&/ et hanol from 9545 +6 " &0r20) .

Fraction containing the expected product are pool ed
and cdriédatahiareprapeakirheadinveidinept-exigacan benpreparaseas follows:

addod i SEC A chE O op STl i, B 28 By gnd metar
t cchiprope®2nogic etid 3B2 3y methigofaten| @5[mBL)LIE &tirred at room temperature
| TobTeue hobish thet cRacaRABAARIEY JAaRY IHrBLaHP Htpurfigueby column
l(—laqr}@‘?togf’%yg %er%ﬂhba}_@%%ﬁingi%%&gdigﬁﬂ FgScﬁidgégﬁa&%{rh%ﬂanol from

Hel 19=05%. Hrractipag. Gortaining. 08 edapeded Hroduet areg.pooled and

Hz): 4 Q9. (t. 2H L .2.70-3.60 (m 6H_ 3 CHRA :

2.‘)’3"9"?%",raq§€1|,( Hlé&}"; zﬁe%g%?‘?n ergl,ssur&lﬂ)q? 1Sl ;6P m of 414G
Ahdhiord, yriBi i id used without furth
Hrfckprin/anrts st 1985 o ol e ot e

10 opusfieriipnas

15

20

C 4-[4-(3-chloropropoxy)phenyljpyridine can be prepared as follows:

Foliowing the procedure described in example 24, but starting from 1-bromo-
4-(3-chloropropoxy)benzene (2.5g), potassium carbonate (4.14g), 4-
pyridylboronic acid (1.47 g) and palladium tetrakistriphenylphosphine (116 mg) in
toluene (24 ml) affords 2.11 g of 4-[4-(3-chloropropoxy)phenyl]pyridine as a white
solid.

Example 51

= N*'O
HCl !
g, O/\/\O

(3S)-4-{4-{3-(3-methylpiperidin-1-yl)propoxylphenyl}pyridine 1-oxide,
hydrochioride

To a solution of 4-[4-(3-chloropropoxy)phenyl]pyridine 1-oxide (231 mg) and
tristhylamine (366 pL) in N,N-dimethylformamide (5 mL) are added potassium



10 follows HBr 10 rfx O\ HO\ A solution of

4- (4- met hoxyphenyl ) - 2- met hyl pyri di ne 1-oxi de (384 ny)
in a 48% aqueous solution of hydrobromc acid (2.08
m.) is heated under reflux for 4 hours. The m xture is
all owed to cool back to roomtenperature, water and
ethyl 15 acetate are added and the two phases separated
by decantati on. The aqueous [b4se is concentrated
under reduced pressure. The residue is dissolved in

chl orof orm &g.anL ; triethyl am ne (él equi val ent% IS i
agebanatel (38 9)075’/"5}7{93@ 3'EﬁFhY|IR5IE>%ﬁ' B Feandelate d2g4 mg). The mixture

egug,t\f,%ldegttg teﬁb%rém@ tibSe sﬁ‘(br{uei’m[rq{odr H%‘dﬁgn ﬂg[ mount of
tenpératire; a few drops of mne hano ar e saded £o

(@G-mthﬂmwadmtaanasdamé QI(OJOsmg) i chddgdi amd oea‘mge is continued

Bg\gé'gfgilg mg.fls(ep:‘en%g{@%tﬁg Er'ge'?reg(%lrr]ﬁ etﬂé rp?étlzl Sl?atg r\]A(ljaes%ecri %wtlflv etplyl acetate.

5 AThé-dovsliney RigaNt) r?as'éStéM deﬂtrﬁfédluﬁ?ﬂéld?ecﬁ.ﬁzea pressure, The

yell ow oil use vvlthout further purification.
Avesitiugds poxified émgze)byznodwmmyhmmatqgmhy -oyRr diica gal using a gradient

nﬁgﬁﬁ fbgﬁ%tﬁaﬁeﬁethé %‘gﬁéfiﬂéﬁ% o ﬂ%&ﬁ %’1@?@5 Fractions

ngontainhgnttien expleotedpprodent are paviat (a?@"/moﬁeéhtna@d iuAder reduced
chloroformis stirred at roomtenperature

B&?ﬁguredarw%ﬁpamg &h the arudarhase wiich s @oaverqu toctQEdmdrochlorlde
10 (s Q?%%%%%@%Wgégﬁ&mﬂe ih'ard % Qive 7506 B(3.5)-4-14-
nie Bangiplyipineridin-1reipnypqxylphenyljpytidine loxiae, Aydrockingde melting at

o.}{, sed without further purification. D
“met hoxyphenyl ) - 2- net hyl pyri di ne can be obtai ned as

follows N MeMgBr N
He! A0
o

Example 52
15
(35)-4-{4-[3-(3-methylipiperidin-1-yl)propoxylphenyl}pyridine 1-oxide,

dihydrochloride
The crude base is dissolved in ethanol. Addition of a 4M solution of hydrogen
chloride in ethyl acetate affords (3S)-4{4-[3-(3-methylpiperidin-1-yl)propoxy]-
20 phenyl}pyridine 1-oxide, dihydrochloride melting at 193°C.

o OH /@/@I
N/\/\O

4-[4-(3-piperidinopropoxy)phenyl]pyridine 1-oxide, oxalate

Example 53



10

15

20

25

Ni Cl2(PPh3)2 CI THE O 0O 10 A nmixture of

2-chl or o- 4- (4- net hoxyphenyl ) pyri di ne (660 ng) and

bi s(tri phenyl - phosphi ne) ni ckel di chl oride (200 ng) in
anhydrous tetrahydrofuran (7.5 nL) is cooled to a
tenperature close to OC. A solution of

met hyl magnesi unbromide in tetrahydrofuran (2.6 M 2 nl)
is added slowy. The 15 mixture is stirred at room
tenperature for two hours, cond@ntrated under reduced
pressure and dissolved in nmethyl tert-butyl ether (10
m). Alkaloids are extracted wth a 3N aqueous
solution of hydrochloric ag Ho(s times 10 ni). Extfd s
are pool N’ék?@llnlseo 3 d ac%@éxtracted

tent buty t her (3 ti mL) omMand hane
(30 m.). Organi c phawés~are drled over gneS|un120

sul phate, concentrated under reduced pfessure and
purified over silica gel (el uent

di chl or onet hane/ met hanol from 100/0 to 95/5). Fraction
cont ai Ai ng fhe meixivert & Mwudmoxupberp@)@vwnand1—0>ﬂde (250 mg),

R T o N e e

pvNedimstiegfonmahids fomhheris bestelli et 4 otemptrafare close to 65°C
2-chl gro-4-(4- nethoxyphenyl)pyrldlne can be aqbtai ned

f Svegught 1d§en epqlest) BRck) toa TRt tgrepeipture and filtered. The f lirate is
4-bfe ﬁ@ﬁ%@l“ﬁ hie) g gﬁ’%&?r& a)%l'tﬂé rkdid 68 pg}l éﬁ‘ﬂy cfl'\romatography

phosp orus oxyc heat ed
f aves lsﬂlcaogels(emmt clictdenotmediae/onettemnol fou CI@@/Q) te<K41@). Fraction
Tol uene | the

d
! GatifEiting e SEiRERY 4rE peRt G COTRERHeR el iakuoed pressure.

t Pruge ds2d |Mlu@6dwttﬁ‘eetﬁéﬁ@ln'c§<aﬁ@aa%ﬁj (2@ disWadidled and solvent
water (tw ce 10m) a saturated aqueous sodium

hyeineyesthodidesnaeduceso| presswe 1 nbive 0 ;9 ookr 4-[4-(3-piperidino-
TR PRSP FideO 0% SRt AL §didHads YeliSH BrSSlict.
NMR (DMSO):
8.17 (d, 2K, Harom, J=7.0 Hz); 7.70 (d, 2H, Harom, J=8.7 Hz); 7.67 (d, 2H, Harom,
J=7.0 Hz); 7.04 (d, 2H, Harom, J=8.7 Hz); 4.10 (t, 2H, CH;0, J=5.9 Hz); 3.00-3.30
(m, 6H, 3 CH2N); 2,15 (m, 2H, CH.); 1.40-1.80 (m, 6H, 3 CH>).

B 4-(4-hydroxyphenyl)pyridine 1-oxide can be prepared as follows:

I\l 1) oxone, NaOH [Q
H,0 MeCH
2) HBI‘ rfx

To a solution of oxone {166 g) in water (300 mL) and methanol (590 mL) is
added portion wise 4-(4-methoxyphenyl)pyridine (55.6 g). Addition of a 5N
aqueous solution of sodium hydroxide maintains pH around 5.5 for 6 hours.
Precipitate is filtered and rinsed with methanol (250 mL). A 1M aqueous solution of
sodium metabisulfite (60 mL} is added to the filtrate. The-solution is stirred for 20
minutes, pH adjusted to around 10 with a 5N aqueous solution of sodium hydroxide
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pressure to give 1.45 g of

2-chl or o- 4- (4- net hoxyphenyl ) pyri di ne as an orange

coloured crystalline material. 10 F

4- (4- met hoxyphenyl ) pyri di ne 1-oxi de can be prepared as
follows r , r o nCpBA CHC13 ~0\ I O A solution of

4- (4- met hoxyphenyl ) pyridine (5.68 g) and neta-

chl oroperbenzoic acid (70% 111@4 g) in chloroformis

stirred for 2.5 hours at room 15 tenperature,

concentrated under reduced pressure and purified by )
crandnanognispied fova vokima ebapbximatelyni00 mL.. A 48% aqueous solution

5 S B7B A0HTB R Lﬁg@fﬂw&m@«%@ea%@@ it 5 hours.
V\ﬂAf’fBPléboIfng bQ@( to oo férﬁp‘r’éramﬁe doisitane @ pSarsl wifiéh is ftered and
hdro&%% (4-{3-[( erid

i rdr@dyﬁlpmlg%mppfl RAMEOYS §@jup%0} hmrgqbggrglclag;f) ang hpated under

2- cmdo%'é %(ﬁgﬁgﬁf@g“ﬁgué{@{%ﬁ%ﬁ% appears which is filtered and dried to
y | diver 8pg)0f #(kemsdrdpsnhiedy jpyrid Bes! -ogile hyddibromidedr oxi de

(205 Rokelin (ropaodtentd dndcniies’ Quaf ik, gl Ghglt dichioro-

MntétHafe/etsa efho/o ta gom)etbag.% Q §|cﬁ5£-(4-ﬂy@r6xmnyl)pyndme 1-
neutralized with a cold concentrated aqueous
hyaxidechl ori ¢ sol uti on. Methanol (1.3mL) is added and

the precipitate separated by filtration. The filtrate

is concentrated under reduced
Example 54
OIOH y P'ﬁo-
0" T OH =

2-methyl-4-(4-{3-[(3S)-3-methylpiperidin-1-yl]propoxy}phenyl)pyridine 1-oxide,
oxalate

o

. A0 )
“.'OIMOMS+ C N keo, S
'HC| DMF - w, NA"/\O
HO

A A mixture of 4-(4-hydroxyphenyl)-2-methylpyridine 1-oxide (55 mg),
potassium carbonate (187 mg) and (35)-1-(3-methanesulfonyloxypropyl)-3-
methylpiperidine hydrochloride in N,N-dimethylformamide (3 mL) is heated at a
temperature close to 65°C overnight and cooled back to room temperature. Water
(5 mL) is added; the solution is washed with methylcyclohexane (twice 10mL) and
concentrated under reduced pressure. The residue is purified by chromatography
over silica gel (eluent dichloromethane/methanol from 95/5 to 80/20). Fraction
containing the expected product are pooled and concentrated under reduced
pressure. The crude base is diluted in.ethanol, -oxalic acid (7 mg) is added and
solvent is removed under reduced pressure to give 32 mg of (3S8)-2-methyl-4-{4-[3-
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pressure and purified by chromat ography over silica ge
(eluent 10 dichl or onet hane/ net hanol from 100/0 to
80/20). Fraction containing the expected product are
pool ed and concentrated under reduced pressure. The
crude base is dissolved in ethanol; oxalic acid (118
nmg) is added fol lowed by diethyl ether. The
precipitate that appears is separated by filtration,
washed with ethanol and dried lﬁﬁder reduced pressure
to give 110 ny of 2- hydroxy-4-(4-{3-[(3S)-3 15

AR RISgS S8k 18 o o

bgystamnemhmenal 68 (d, 2H, Harom J=8.5 Hz); 7.60 (d,
=6.7 Hz); 7.04 (d, 2H Ha J=8.5 Hz):
GF")@%(E%SPJ + d, 2)H Harom(J 6. 7 Hz)”’T 10 (t, 2H)
19—F5—I&0h§7-)J—62§ BRy;37.89 (ém1 H6 War@nr?"?"ﬂb édz 280 fa8kom, J=8.7

g
3|—HZ 071337 e ‘EH Hz’?fOE?cgrﬁL% r%ak dﬁ@l cﬁ 03 @,12m|da§orm4J~8 7 Hz);

o500 30 A OERRON Ayt el 1) BEL I CPLAD: B PH g5 (m, 24,

, HE¥e)] 4.50-5.98 (1 4&1)m XDl(Imemﬁ, 0.88 (d, 3H, CH3)

2-chl or o- 4- (4- hydr oxyphenyl ) pyri di ne hydrobrom de (593

m g) and potassium carbonate (1.66 g) in

N, N- di nget hylgf f_ t, ELREN

cl ose {F(; 65C s ad(fg?h%ﬁg le%thy!@ﬁﬁg%eﬂ ofide ¥ Witained as
subHlayvsy/| oxypr opyl ) - 3- met hyl pi peri di ne hydrochl ori de

(625 ng). The m xture is heated at a tenperature close

to 65C for six hours, wed to cool back sfgyfoom 10
tenperature and fil
with N, N-di met hyl f
concentrat ed undeg

A solution of 4-(4-methoxyphenyl)-2-methylpyridine 1-oxide (384 mg) in a
48% aqueous solution of hydrobromic acid (2.08 mL) is heated under reflux for 4
hours. The mixture is allowed to cool back to room temperature, water and ethy!
acetate are added and the two phases separated by decantation. The aqueous
phase is concentrated under reduced pressure. The residue is dissolved in
chloroform (4 mL); triethylamine (1 equivalent) is added followed by meta-
chloroperbenzoic acid (1 equivalent). The mixture is stirred for two hours at room
temperature; a few drops of methanol are added to dissolve the reactants and
stirred again for one hour at room temperature. Concentration under reduced
pressure affords 55 mg of 4-(4-hydroxyphenyl)-2-methylpyridine 1-oxide as a
yellow oil used without further purification.

Cc 4-(4-methoxyphenyl}-2-methylpyridine 1-oxide can be obtained as

) CpBA -
m
S mepRa
CHC,
\0 ~

C

follows

7N
=z
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purified by colum chromatography over silica ge

(el uent dichl or omet hane/ net hanol from 100/0 to 90/ 10)
to afford 434 ng of 2-chloro-4-(4-

{3-[(3S)-3-net hyl pi peridin-1-yl]propoxy}phenyl)pyridine
as an orange oil. 15 Conversion to the oxalate is
perfornmed by m xing the crude base (87 ng) and oxalic
acid (46 ng) in a mxture of efhanol and diethyl ether.
Filtration of the insoluble a dryi ng under reduced
pressure gives 82 of 2-chloro-4-(4-{3-[(3S)-

3-met hyl BliRerd CBfn?’(Zl%étHbWB@mé ﬁé/hblﬁ'fen 3%5 ng8 End meta-

di oxal ate as an o
Zcblmlr@pmbanz(ods hgidr (3R Yo E8yhppin clmlorm:é)rhy @r sthrashéidepopatemperature

b d lows,.i cl_HBr /. 0 HO Her A
58 WP o0y g Bl o ey BHEIGRRy VAT nef A 605} (eluen
ar@ﬁbhf&&’mmwrﬁethaﬁomy%mbrmw &1 9050} Ubfforsi ssﬁnemgedof 4(4-
under reflux for 3.5 hours and allowed to cool bac

r@@ﬁih@%@nmﬁr@ethm&ném@cﬂmw astafh Orafjgse aft sused wﬂhout further
d&h byflltratlon, 112 washed with water and
un reduced pressure to give 4.9 g of
2 chI or o- 4 (4- hydroxyphenyl ) pyridi ne hydrobronide as a

yEigL&wng;. f (X me‘iihoxypngggtfl) Eur tt}Fzy pynngera Ic]:e\n téb%gl'neg as follows

1-met hyl - 4- (4-{3-[(39) eridin-1-
i emﬁﬁﬁgaojte oIl -1[0

henyl ) pyridin ium

A A mxture of

1- net hyl - 4-[ 4- ropr opoxy)Tti‘ﬁenyi&

i odide (442 ng), potassium carbonate (470 ng),

(3S) - 3-net hyl pi peri dine mandelate (355 ng) and a

catal yti c amount of potassi umi odi

N, N- di fret FHER medhi aé- '@@r% -metMPE%HWMHQW hd@f@mg) and
Abisftrib REMA ALY PN InRKRIdichISRGE: (28b!MYe ¢h t aniiRPbus  tetrahydrofuran

(7.5mL) is cooled to a temperature close to O°C. A solution of

methylmagnesiumbromide in tetrahydrofuran (2.6 M, 2 mL) is added slowly. The
mixture is stirred at room temperature for two hours, concentrated under reduced
pressure and dissolved in methyl tert-butyl ether (10 mL), Alkaloids are extracted
with a 3N agueous solution of hydrochloric acid (3 times 10 mL). Extracts are
pooled, alkalinised and back extracted with methyl fert-butyl ether (3 times 20 mti)
and dichloromethane (30 mL). Organic phases are dried over magnesium
sulphate, concentrated under reduced pressure and purified over silica gel (eluent
dichloromethane/methanol from 100/0 to 95/5). Fraction containing the expected
product are pooled and concentrated under reduced pressure to give 385 mg of 4-
(4-methoxyphenyl)-2-methylpyridine as a clear brown powder used without further
purification.

E 2-chloro-4-(4-methoxyphenyl)pyridine can be obtained as follows
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15 back to roomtenperature and filtrated. The
precipitate is rinsed with N, N dinethylformm de and
the filtrate concentrated under reduced pressure. The
residue is purified twice by chronmatography over silica
gel (eluent dichloromethane/ methanol from98/2 to

90/ 10 for the first one,

di chl or onet hane/ met hanol / anmonijgg from 95/5/1 to 90110/ 1
for the second one) to 20 give 60 ng of

1-met hyl - 4- (4-{3-[(3S) - 3- et hyl pi peri di n-1- yI]propoxy}p
henyl ) - pyridinium i +NVR (DVMSO): 8.8

Harom J=6.6 Hz);
(d, 2H, Harom = C 7.
Hz); 4.25 (s, 3H, 4,13 (t, o
Hz); 2.50-3.50 (m 6H, 3 CH2N); 2.00 (m 2H CH2) ;

1 40 1A7ﬁ1|)(tme &4 Pn&Boxyphendyidrididd 84hxide (BBB g¥Ehd phosphorus

1 %@Mg)ndaﬂimé ig thegiesh HBERA RflgK &AK BiKgyeyrai anclppncentrated under
'agg Lgc‘r:egcﬁrf\és%’l?ﬁ ¥ oﬁ}%‘n%l 19%@!8%3 Cér@'()ﬂhg"i@%(ﬁﬁ%lcﬁc}epfrai&ed under reduced

4 plessUBe. c'ﬁma)rcemdmmm(;ibspbleedllm ot italiieme (meuma)nci the organic phase

aceaﬁgpa M.&wg}]{e I(tyvé%p igm‘ﬁg 3,ﬁagqrgfggg$cﬁfe@ s srogllurgk&dwggpocarbonate

TRelulibAYH 0! Eriéd avemagaeﬂamrﬁﬂpha%e BEcHRAtried hder reduced
filtration, washed twice with dieth et her and dried

unﬂ!}%ﬁﬁuf%dgc@'dep? 484108 2-6higrard-(4-maet ﬁ@/ghenyl)pyrldme as an orange
Cgﬁ)gl cgafaﬁm%%nﬁ{é'n af opr opoxy) phenyl | pyri di ni um

e us t'hot urther purification. C
4 (4-(3- chIoropropoxy)phenyl]pyridine can be prepared

as fol Lows Pd
a/" 4-(4- (meth%xyphenyl)pyndme f-oxide canl_gl prepared0 as follows

w0
=
CHOl,
~o

A solution of 4-(4-methoxyphenyl)pyridine (5.68¢g) and mets-

chloroperbenzoic acid (70%, 11.34 g) in chloroform is stirred for 2.5 hours at room
temperature, concentrated under reduced pressure and purified by
chromatography over silica gel (eluent dichloromethane/methanol from 100/0 to
90/10) to give 5.62 g of 4-(4-methoxyphenyl)pyridine 1-oxide used without further

purification.
Example 55
Os_OH
X @)
Q" "OH RS OH

1,,,.0\1/\/‘\0

2-hydroxy-4-(4-{3-[(3S)-3-methylpiperidin-1-ylJpropoxy}phenyl)pyridine,
oxalate
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OH tol uene 15 ethanol To a m xture of

1- br ono- 4- ( 3-chl or opr opxy) benzene (1.25 g) and

t et raki st ri phenyl phosphi nepal | adi um (58 ng) in tol uene
(12 m-) and potassium carbonate (2.07 g) in water (6
m-) is added pyridine-4-boronic acid (380 ng) 20

di ssolved in ethanol. The m xture is heated for five
hours at a tenperature close tp 80C. Solvents are
renmoved under reduced pressure and the residue

di ssolved in ethyl acetate. The organic phase is
washed with a 10% aqueo sol ution of potassiu N
hydr oxi de, then mﬁtgifftzﬁm,dm&ﬂd over magnesiym o
sulfate, fijlte a concentyiat ed, The resigdie is
purified by[ chiromafography over silica) gel {eluent 114
di chl or onet hane/ net hanol from 100/0 t© 95/5) to give
408 ng of 4-(4-(3- chl oropropoxy)phenyl]pyridine as an

ochre oil used without further purification. Exanple
58 O\/6H Ox8H , migarg N od O—é-@lw-(ﬂﬁ(%@ﬁym@&wlmpendln-1-

Sy IBRERARRE AR 1345 pab ol huige (339 el gnd methanol
di(9:631malt \eisNeated \overmightQitca @npédature ddke 1 170°C in a sealed tube.

1-(3- hydr oxypropyl ) pi peri di ne (287 are successi vel
ad dmﬁ@gpui)ﬁ/&qog%j ?ggpptgﬁwerature( close ntrg)0°0 and neutral?zed w%h a cold

5. By " ; . N
2 s S acho Aol 140y @80 an e
o\peeaipitpte , sepeobied baicfitration. obhe tfdirpter d8 woomcamicated under reduced

USRS W1 Sl ey o S (ouen
S WighstbRietiea@tiztior fforn 50/0 e S0LED). PragivH @nimidgdhe expected
purified over silica gel (el uent

( dregich prpeRkaseRR: CRBGRITaIadowIdET0Rdueed porrsuD. . The crude base is
RSO . BRal LRG0 Ao RIBIRP iy Abr. The
dipseaipitatel that spleerelis soparhted e fillration, washed with ethanol and dried
under reduced pressure to give 110mg of 2-hydroxy-4-(4-{3-[(3S)-3-
-methylpiperidin—’l-y|]propoxy}phenyl)pyridine, oxalate as a white powder melting at
110°C,
NMR (DMSQ):
10.7 (bs, 1H, NH); 7.68 (d, 2H, Harom, J=8.5 Hz), 7.60 (d, 1H, Harom, J=6.7 Hz);
7.04 (d, 2H, Harom, J=8.5 Hz); 6.75-6.79 (s + d, 2H, Harom, J=6.7 Hz); 4.10 (i, 2H,
CHZ0, J=5.9 Hz); 2.50-3.40 (m, 6H, 3 CH:N); 2.20 (m, 2H, CH,); 1.60-2.10 (m,
4H); 1.00 (m, 1H); D.86 {(d, 3H, CHs, J=6.5 Hz)

Example 56
Q)
ct[m{%Imi S
0“ToH 0% on %[:F/\/“o
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(32 nmg) is added and the precipitate that appears
separated by filtration and dried to give 70 ng of
2-(3-piperid

i nopropoxy)-4-(4-{3-[(3S)-3-net hyl pi peridin-1- 20

yl ] propoxy} phenyl ) pyri di ne, dioxalate as a white solid
melting at 122C. NMR (DMSO): 8.14 (d, 11-1, Harorn,
J=5.4 Hz); 7.73 (d, 2H, Harom 148, 7Hz); 7.27 (dd,

11-1, Harom J=5.4 Hz + J=1.6 Hz); 7.02 (d, 2H, Harom
J=8.7 Hz); 7.01 (d,11-1, Harom J=1.6 Hz); 4.31 (t,

2H, CHZhldr414-KB(3 S¥3aMethylpigetidicHR@iprapdypHdny)pyridine,
Zﬁfo- .40 25 (m 12H, 6 CH2N); 1.40-2.40 (m 14H); 1.00
(ffo%5aigte 0. 87 (d, 3H, CH3, J=6.5 Hz) 115 Exanple 59

:X: 010H 0 OH 7
2- met hyl - 4».(Ac {3-1(3S) - 3- me | pixRgr i di n-1-yl] pLopoX c}p
henyl ) pyri ding, di oxal at cFogfrowi ng t he cedure
described in exanpl e HANbuwkr starting fjrom ©

2- met hyl - 4- (4- hydr oxyphenyl ) pyri di ne hydrobrom de (130

m g), potassium carbonate (415 g), (35 -1

- (3- met hanesul f onyl oxypr op¥ll ) - 3- net ha_/rl pi peridine '
hydr ocl or i d@ a1mixturg)ofaZehigrardd(4rbydrpkyrhensbipyriding hydyobromide

gi 0 . . A .
mSPRs ) Bhehobedln sarboatn (1689 drM-ImRPSRTARE (15 ML
NHekpad | Gt ne,  tinperdtare abse  foal 653! liowadded er(3S)-1-(3-methane-
mel ti nq at 97C. B 2-net hyl - 4-(4- hydrolggﬁghen ) pyri %i ne . )
hydHenyiemRIeryhd-rpethppingiding Rydrpenie 1BY) olingg mixture is
t i i I '
| PSSP pUstar i oS R i, BbySd 1 Eodlbpok o oo
atermapesiure aod ditered. Ghe predipiatons wvasbied wits ¥, Nalig@thylfiprmamide
gives, 130 no. of 2-nmethyl-4-(4- hydr.ox enyl ridi . .
R P deRtlc Rbageg are banssttinted YOREF YRGS PHPfurfe Ffe residue e
pputificgat i Bp.  26blumn chromatography  over  silica gel (eluent
dichloromethane/methanol from 100/0 to 90/10) to afford 434 mg of 2-chioro-4-(4-
{3-[(3S5)-3-methylpiperidin-1-ylJpropoxy}phenyl)pyridine as an orange oil
Conversion to the oxalate is performed by mixing the crude base (87 mg) and
oxalic acid (46 mg) in a mixture of ethanol and diethyl ether. Filtration of the
insolubie and drying under reduced pressure gives 82 mg of 2-chloro-4-(4-{3-[(3S)-
3-methylipiperidin-1-yllpropoxy}phenyl)pyridine, dioxalate as an off white solid
melting at 143°C. '

B 2-chloro-4-(4-hydroxyphenyl)pyridine hydrobromide can be prepared

as follows
) )
g HBr e
o) HO JHBr

A mixture of 2-chloro-4-(4-methoxyphenyl)pyridine (4.6 g) and 48% aqueous
hydrobromic acid solution is heated under reflux for 3.5 hours and allowed fo cool
back to room temperature. The precipitate that appears is separated by filtration ,
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Exanple 60 OH OCH O GN O 0CH
1-{3-[4-(4-hydroxycyci ohexyl ) phenoxy] propyl } pi peri di ne,
oxalate. 116 0 OH NaBH, GN O \ "'"1111 McCOH GNO \\ ~~
/111111 To a solution of

1-{3-[4- (4- oxocycl ohexyl ) phenoxy] propyl } pi peri di ne
(250 ng) in nmethanol (3 m-) is added sodi um
borohydride (15 ng). The mxtuneg is 5 stirred for two
days at roomtenperature, then concentrated under

reduced pressure and dpurifi ed by col um chronat ografh%
owashied wih yeter andidried underHepducsseReaere to give 4.9 g of 2-chioro-4-(4-

. ATTBRIdnd " ABratroRfids 4L DY diBw Yol Cuddd Wlthout further
gl % cru@ye 298 i Th 9 & ArSs s Ved T

epinifivatiof.2 m.). A solution of oxalic acid (50 g) in
ethanol (1 m-) is added. A white precipitate appears
which is filtered, 10 rinsed with diethyl ether and

dri ed rpduced pressure to give 127 ng of 1-{3-

[ 4- (4-‘%%%Scl ohexyl ) phenoxy] propyl } pi peri di ne as a
white solid ITHNWR (DVBO: 7.10 (d, n“Harom J=8. 6
Hz); 6.80 (d, 2H, Harom J=8.6 A3796 (t, 2H,

0 (m!6H 3 CHzN);
16H, 8 CH2) 15

CHzO); 3.40 (m 1H, CHOH); 2.904
2.40 (m 11-1, CHT);"A"85-271
Exanple 61 OOH OH O
(3S)-1-{3-[trans-4-(4-hydroxycycl ohexyl)phenoxy] propy!

- 3- mathmefb‘h)fbér(‘id{aﬂﬁs)-mtb‘ﬂﬂpe“din-""VP]/PTOPOXY}DhenYDPy”dlﬂ?fum,

iodide
\ # Pl"’
""" NH ZN kLo, NG
+ W I' Kl [
Ty, PN
~"0 OME OJ )

, mandelate

A A mixture of 1-methyl-4-[4-(3-chioropropoxy)phenyljpyridinium, iodide
(442 mg), potassium carbonate (470 mg), (3S)-3-methyipiperidine mandelate
(355 mg) and a catalytic amount of potassium iodide in N,N-dimethylformamide
(5 mL) is heated for six hours at a temperature close to 100°C, allowed to cool
back fo room temperature and filtrated. The precipitate is rinsed with N,N-
dimethyiformamide and the filtrate concentrated under reduced pressure. The
residue is purified twice by chromatography over silica gel (eluent
dichloromethane/methanol from 98/2 to 90/M0 for the first one,
dichloromethane/methanol/ammonia from 95/5/1 to 80/10/1 for the second one) to
give 60mg of 1-methyl-4-(4-{3-[(3S)-3-methylpiperidin-1-yl]propoxy}phenyl)-
pyridinium, iodide
NMR (DMSO):
8.88 (d, 2H, Harom, J=6.6 Hz), 8.41 (d, 2H, Harom, J=6.6Hz); 8.07 (d, 2H, Harom,
J=8.5 Hz); 7.15 (d, 2H, Harom, J=8.5 Hz); 4.25 (s, 3H, CHsN); 4.13 (1, 2H, CH0,
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0O OH NaBH4 "..~-N*~-O\ McOH ,,,,~N~~O\ | 20 117 A To

a solution of

(3S)-1-(3-[4-(4-oxocycl ohexyl ) phenoxy] propyl }-3

met hyl pi peridine (170 ng) in nethanol (5 nL) is added

sodi um borohydride (20 ng). The m xture is stirred for

one hour at roomtenperature, and then concentrated

under reduced pressure. The resll ?ue is partitioned

between water 5 (5 m=-) and ethyl acetate (10 nlL). The
aqueous phase is extracted twice with ethyl acetate.

Thi=509 ¢t); ESGXS B¢t 6HI 8 MragVe@.06I(hegHOCEL), Magmd A0 M, 4H); 0.90
sul fat e, centrated under reduced pressure to give

149", rﬂﬁ;“)opﬁf‘r défp&sk @8 thZ) s converted to the oxal ate

with oxalic acid (35 ng) in a mxture of ethanol and

diethyl ether, giving 33 ng of

(3S) - 1 3- [ tirmethylt4{(4~Breticocyropokpipbeyy joyhdinany | pioajiye } can  be
- 3- l%?get h%wl eridine, oxalate as a white powder. 1H
NRIIBRBEP: OHOWD (d, 2H, Harom J=8.4 Hz): 6.80 (d, 2H,

Harom J=8.4 Hz); L, 2H, CH20); 2.60-3. m

7H, CHOH + 3 CH2N); 2,35 ) CHp); 0.95; (m
15H, 7 CH2+ CHCHR); 7 d, e CH3, J=6.

(3S)-1-{3- [40(41\03?0 y ohexyl)phenoorﬂ\rfr\m
i peridine can ared as follows
mandel Jpea@qlﬁts@tnue bf & Q@Pf@ﬂfﬁ’e@’MP%ﬁwpvmlﬂ‘é (408 mg) in acetone

gﬁl gr?]_()at@ bdd Saom]éfé{?ﬁilegﬁgzag ml). (Ih%gsolytlon Js_stimed at room

propoxy) phenyl Xanon
p&m‘apaﬂtere( For0ope lwounl. a‘hecpmmmam: thatohas appepradhdsiseparated by

'geaiﬁgiq?vagbeg?\ym h {thg% @%@r@gd%udegé%cﬁl.g{?rdg%@,gsure to give
L a406a4 cheq‘lPﬁétﬁ?M-?# Bchiofdprép@hSshen yﬂﬁyrﬁﬁlﬁiﬁhp' lbéﬁé USed without

rinsed” w th ethanol the filtraté concentrated under
further purification,

)
-3 rrethylp

C 4-(4-(3-chloropropoxy)phenyllpyridine can be prepared as follows

~ )
Pd{PPh,), \
Fegituek -
+ HOL_ .~y —_— P
o ~"0 ? ci o

R,0
CH toluene
ethanol

To a mixture of 1-bromo-4-(3-chloropropxy)benzene (1.25g) and
tetrakistriphenylphosphinepalladium (58 mg) in toluene (12 mL)} and potassium
carbonate (2.07 g) in water (6 mL) is added pyridine-4-boronic acid (380 mg)
dissolved in ethanol. The mixture is heated for five hours at a temperature close to
80°C. Solvents are removed under reduced pressure and the residue dissolved in
ethyl acetate. The organic phase is washed with a 10% aqueous solution of
potassium hydroxide, then with water, dried over magnesium sulfate, filtered and
concentrated. The residue is purified by chromatography over silica gel (eluent
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reduced pressure and purified by chromatography over

silica gel (eluent 25 dichl oronet hane/ net hanol from

100/0 to 90/10). Fractions containing the expected

product are pool ed and concentrated under reduced

pressure to give 1.04 g of 118

(3S)-1-{3-[4-(4-oxocycl ohexyl ) phenoxy] propyl } - 3-net hyl p

i peridine as an orange colourgd oil used w thout

further purification. Exanple 62 OH CIH5 (3S)- 1

-{3-[4-(4-hyd roxycycl ohexy I% hen oxy] p

rdprjnlo}rememynmpmh drcirme 100/8y do anﬁbrtodegivahéO&mgjeof 4-(4-(3-
e is escri bed

o BaPrro BRI BT BF AR ni ! ReHERBEL RS Soptloton

silica gel (eluent 10 dlchloronethane/nethanol from

100/0 to 90/10). Conversion into the hydrochloride is

perforﬁﬁﬂﬁﬁﬁﬂﬁgding a 4M sol ution of hydrochloric acid

in ethyl acetate Ep @%c§olgt|on of the base in ethyl

acet at e/ et hanol ydroch orH de is
recristallized fb e ﬁ\aﬂb@lto gi ve

(38)-1-{3-[4-(4-h'y.©¢ww5 exyl) _
phenoxy] propyl } - 3- petjhyl pi peri di ne, hydrochloride as a
white powder neltin 15 173C. IH NWR (DVMSO): 7.10

). 5 Ao 585t ety s Ly pggoreny-

JpEiding)diomise- 3. 50 (m 6H, 3 CH2N); 2.35 (m 1 H,

CH(p); 0.90-2.20 15H, 7 CH2 + CHCHB); 0.85 (d, 3H,
CH3, J=6.6 Hz) 70 lExanple 63 OH CIH I \ I
o O "0
T Na'

O/\/\D ..... ON /\/‘\O

To 1-(3-hydroxypropyl)piperidine (287 mg) are successively added sodium
(46 mg) and 2-chloro-4-(4-{3-[(3S)-3-methylpiperidin-1-yljpropoxy}phenyl)pyridine
(345 mg). The mixture is heated overnight, cooled back to room temperature and
dissolved in dichloromethane (20 mL). The organic phase is washed with water
(20mL), dried over magnesium sulphate, concentrated under reduced pressure

and purified over silica gel (eluent (dichloromethane/methanol from 100/0 tfo
90/10). Fraction containing the expected product are pooled and concentrated
under reduced pressure. The crude base is dissolved in ethanol, oxalic acid
(32 mg) is added and the precipitate that appears separated by filiration and dried
to give 70mg of 2-(3-piperidinopropoxy)-4-(4-{3-[(3S5)-3-methylipiperidin-1-
yllpropoxy}phenyl)pyridine, dioxalate as a white solid melting at 122°C.

NMR (DMSO):

8.14 (d, 1H, Harom, J=5.4 Hz); 7.73 (d, 2H, Harom, J=8.7Hz}; 7.27 (dd, 1H,
Harom, J=5.4 Hz + J=1.6 Hz); 7.02 (d, 2H, Harom, J=8.7 Hz); 7.01 (d,1H, Harom,
J=1.6 Hz); 4.31 (t, 2H, CH,0, J=6.1 Hz); 4.07 (t, 2H, CH>0, J=5.9 Hz); 2.50-3.40
(m, 12H, 6 CH:N); 1.40-2.40 (m, 14H); 1.00 (m, 1H}; 0.87 (d, 3H, CHs, J=6.5 Hz)
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1-{3-[trans-4-(4- hydroxxycycl ohexyl ) phenoxy_] p. ropyl } py
rrolidine, hydrochloride. 119 A Reduction of

1-{3-[4- (4- oxocycl ohexyl ) phenoxy] propyl } pyrrolidi ne
(456 ng) as described for
(3S)-1-{3-[4-(4-hydroxycycl ohexyl ) phenoxy] propyl } - 3-

nmet hyl pi peri di ne, hydrochloridq gffords 120 ng of
1-{3-[trans-4-(4-hydroxycycl o- %

hexyl ) phenoxy] propyl } pyrrolidi ne, hydrochloride as a
white danthleebting at 225C. 1H NVR (DVSO): 10.6 (bs,
1H, OH); 7.10 (d, 2H, Harom J=8.3 Hz); 6.80 (d, 2H,
Har om J=8.3 Hz): 4.53° bHOH 9 Hz); 3.98
(t, 2H, CH2O, J=5.9Hz); 6 3 CH2N)

2.35 (m 1 H, CH(p); 1100%0200(' 4H, 7 CH2) 10 B
1-{3-[4-(4- oxocyclohexy{iﬁﬁ3h6?9 propyl } pyrrolidi ne can
be prepared as follows ol  owi ng the procedure
described in the e aration of (3S)-1-{3-[4-(4-
oxocyc|2om@stwl—ﬁﬂﬁe'. )ﬁmm}lplgen@ﬂhwaprp@ianf}phenylmﬂdlne

st @[@g frompyrrolidine (427 ng),
4-‘? d(I -chl or opr opoxy) phenyl ] cycl ohexanone (1.33 Qg),
pot assi um 15 carbonate (1.38 g) and a catal yti c anount

(()2520;%35' upoilgveihggthenprggee u?g Idtegtlsrlbed ﬁ'] exa &teagefpf’ rb?.l? starting from

1-4 ﬁre&@rlw—@é'@% e)g}%ﬁflmbgrwoxﬁlf&b%%ﬂéyr r gﬂﬂodrh'bz as potassium

a yell oi | “us furthef purificati
cLatmnate 0 (@50, (35)-1-(3- methanesulfonyloxypropyl) 3-methy!ptpendlne

bk A R B A G SIBEC RS o 2

TilkethigQi-(4-{3-[(35)-3-methylpiperidin-1-yljpropoxy}phenylpyridine, dioxalate as a

pale yellow powder melting at 87°C.

B 2-methyl-4-(4-hydroxyphenyl)pyridine hydrobromide can be prepared
as foliows

Following the procedure described in example 56B, but starting from (4-
methoxyphenyl)-2-methylpyridine (141 mg) and an agueous solution of
hydrobromic acid (48%, 0.85mL) gives 130mg of 2-methyl-4-(4-
hydroxyphenyl)pyridine hydrobromide as a yellow powder used without further

purification.

Example 60
OH
O.._.OH N/\/\O/Q/O/
OIOH O

1-{3-[4-(4-hydroxycyclohexyl)phenoxy]propyllpiperidine, oxalate.



A sol ution of
(3S)-1-{3-[4-(4-oxocycl ohexyl ) phenoxy] propyl } -3

nmet hyl pi peridine (657 ng) in tetrahydrofuran (4 m-) is
cooled at a tenperature <close to OC. A solution of

met hyl magnesi um bromi de in tetrahydrofuran (22% 1.6
m-) is added dropwi se. The m xture is stirred for two
hours at room5 tenperature, apg then quenched with a
saturated aqueous sol ution of ammonium chloride. The
aqueous phase is extracted with ethyl acetate. The
conbi ned extracts are wesi€d with water, dried-Ove
magnesi um sul fate and.co -ntE@hed under regu
pressure. The resid | S puri chr omaj og

over siIicEZ%é?”/?e ant dlchV%?ng%géhéTW-tanol from
100/0 to 9 0). A second purific n over 10 silica
gel (eluent petroleumether/diethyl ether/triethylam ne
from50/50/1 to 0/100/4) followed by salt formation

Z“ et ny oy 1 oReLiPf ondhoxs e it S TR EA R eropyDpiperiine
X280atng) &smetidmadl ¢3 pdy)d:eadded EbdNvR b ONdBIride (’(ﬁ&ng) ]]51e mixture is

5 ptufr%z_,'?“ob::g@ @ﬂg éomzf%gtpegat&lge(merbﬁonge%g@gﬂ ungdef: reduced
CE}ICI—%WG C'él('n@) (pl.f?lf i89- %&'_g:olﬁn(ﬁhro?ﬁﬁog?aé-ﬁﬂz on (%fﬁca” gel (eluent
odlchloromethane/ methanol/ammoma from 99 5/0?0 05 to 99/1/0 1) to give

1179 i bEGRiE Wt PHIED I SR A A D M) PR LBKbR o Biealic acid

1(5039[ m4efh¢hrw§<¢¢ml)gubemdehpmemm] preeipitalepappsardiwasich s filtered,
escri be

1 {5 Mtn Sethaaihat aad Ayied sRges EdbRER TSR 6 9B G, mp of 15

L {?f@aﬁ%@fﬂg{f ﬂy@feo%@iqp?ﬁg )E{/E]Jﬂ idfle as 3 white solid

pAdYMRo{EIC) Al (fdxﬁHaHaram, =8Bz, piet, Zh*elHérq@, dt=8.6 Hz);
55 o DA ol Y S B8 L

30%)m oglﬁ% 2.9 3. 20(m 6H, 3 CH2N); 2,40 (m

CH(p) ; .10 (m 16H, 8 CH2) 121 Exanple 66
15 (}|

Example 61

OIOH OH

0% ~OH U

oo
(38)-1-{3-[frans-4-(4-hydroxycyclohexyl)phenoxylpropyl}-3-methylpiperidine,
oxalate,

QO OH
@fg oy -
——
N\O fl,"

’h,,O MeOH O/\/\O
20
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1-{3-[trans-4-(4-hydroxycycl ohexyl ) phenoxy] propyl } - 2- ne

thyl pyrrolidine, oxalate. OH OH }1 NaHCO |INH + KI |J
C~-N~O\ | CH,CN N~~/~O\ 1 -0 A A m xture of

trans-4-[4-(3-chl oropropoxy) phenyl ] cycl ohexanol (403

ng), sodi um hydrogenocarbonate (252 ng) potassium

i odide (10 ng) and 2- nethylpyrrolidine (153 ng) in
acetonitrile (10 nmL) is heated r 24 hours under

reflux, then concentrated under reduced pressure. The

residue is dissolved in ethyl 10 acetate (25 nmL). The

organi A phabte as sohgibad oi (38)%{:9{4—(@50xdcycloﬁexﬁ¢blmrﬂxy]propyl}-3-

AL B SRR 1000 b BB oot
d'(mi'r@zoﬁ?lbhﬁﬂ&(lf@t@%? edf F&”br?@cr%utroa %Hrﬁoﬁemperatu e, and then

Fracti'ons cont al ni ng t he expecte pro uct are poo
acdneanieded uater redjmdrpneeslureed' her resislueeist panjtiored betwgen water

£ 1443 [t - 4; (4 |

P 5 1L Bt s (¥ Shked Y Gpe i Phs s fxteacipy wioe with ethyi
?9&%’1@@1’9%9”@) m&o%tré%tb tlg)% Oﬁodlé@ fdn@ﬁ l@ﬁ@ﬁ hﬁ@ﬁb@hm sulfate,
Jﬁen@ntr?ied Mndzgn(pedurm Pepgseye t'g %e (1?19 mgmf @FINJB basggwhich is

1 %\;"e[?d tw %Ia@w&ﬁ ?XE&;‘& g"('g% mah it 8 rhiRfte IPetddHdl and disthyl

t ethes - giving- 83 uthlodr(36)-d p{ﬁﬁﬁ?phddﬂhvdmvcwmbewi)pfmobﬂpropyl} -3-
1515%1354&563@9?0%%@&3 as a w97c|e pow%er a~-0-
A HNIR GUMSO?IOT QBQH}’?H“W&:}:CM% afwzsae%e@ 3P l%’rbn’r N=8.4 Hz);

nmet hanol m-) is cooled to a tenperaturé close
O&%Sﬁ(ﬂHmCH@@blﬂy@ﬂ-Bcf@ (r(l,577Hn@)-IQI-i;+é:'d6éidNarﬂi35Hm 1H CH(p) 0.95-

OBt Btbd Ghe i 08 Teboe PR R 15 ) e

added and t he insol ubl e

B (35)-1-{3-[4-(4-oxocyclohexyl)phenoxy]propyl}-3-methylpiperidine can

be prepared as follows

Q
4 D
o™ NH KCO,
+ Ki
—_— g
o "0

, mandelate DMF O’

A mixture of (3S)-3-methylpiperidine mandelate (1.57 g), 4-[4-(3-
chloropropoxy)phenyllcyclohexanone (1.33 g), potassium carbonate (2.0 g) and a
catalytic amount of potassium iodide in N,N-dimethylformamide (20 mL) is stirred
overnight at a temperature close to 100°C, cooled back to room temperature and
filtrated. The precipitate is rinsed with ethanol, the filtrate concentrated under
reduced pressure and purified by chromatography over silica gel (eluent
dichloromethane/methanol from 100/0 to 90/10). Fractions containing the expected
product are pooled and concentrated under reduced pressure to give 1.04 g of



5 separated by filtration, rinsed with diethyl ether
and dried under reduced pressure to give 550 ng of
trans-4-[4-(3-chl oropropoxy) phenyl ] cycl ohexanol as a
white solid used without further purification. Exanple
67 dXOH O0tOH~JV 0 OHOOHd-1 0" v 10

1- et hyl - 4-[ 4- (3- pi peri di nopropoxy) benzyl oxy] pi peri di ne
, dioxalate A A 60% suspension of sodi um hydride in oi
(168 mg) is degreased by pentHfe washings. A solution
of 4-hydroxy-1-nethyl pi peridine (164.5 ng) in

oS Bl BRI A B oy EE BB Bes ! T4 orange
ofcolbubsdt ditusst withowitfbsthermdizatioer. opyl ] pi peri di ne (456. 6

ng) in tetrahydrofuran (3 nL) is added. The m xture is
stirred at roomtenperature for 16 hours, then

hydr oI E%%F%B?dd' tion of water and extracted with

di c The organi c extracts are pool ed,
dri ed over magnesi um sul phate and co ated under

reduced pressure. The resi®®lue is _pur, d by
chr omat ogr aphy over silica gel /@él dent :

di chl or oret hane/ net hapoh{amrog / 20/ 0.5). Fractions
contai ning the expectied)product are pooled and
5 concentrated under reduced pressure to give 71 ng of

t he @?ﬂ{@a{aqm&d@ %):léﬁéu@bheﬁo o }sz:@lre rrdme

di oxa 4 (d H, rom
HAydroghlggde.d, 2H, Harom J= 8.3 Hz): 4.39 (s, 2H

r odﬂ% gﬁ:c%gbééez %?}rep%%fag‘]da%?ﬁbgg)n éﬁ ?ﬁeﬁ%ﬂ&%ﬁgI\Fe oxalate
155’13 2b0F (isy @idrified cmy dhr@n‘xhtcfgrepmy 6bler3 Gitizad Bgel (eluent
10 ;h@@éﬁgﬂém&%@%l enqlg% 02{05@71 %J)p ?{y;epélgr? into %ebﬁydrochloride
115[ BerfdtniBadbP adad ¥l a? )anépﬁycllirbshl%%'é&dﬂ?n ey Btetate to a

I n di chl or onet Khan at a tenperdture
clsolg’eon of the, base indetey anetqjebﬁ‘@not Bllorfye mmrmhlemie( 8 recristallized

C Db Sl AitaerkBation 21 b ° o Pel B pcyciohexy)-
Tbﬁerﬁ@ﬂpﬁ@k@l}—&lﬁéﬂ‘\?lpﬁidridﬂﬁd hyGrabntsritd atdevhiteopowder meliing at
15  173°C.
1H NMR (DMSO): 7.10 (d, 2H, Harom, J=8.5 Hz); 6.80 (d, 2H, Harom, J=8.5 Hz);
453 (d, 1H, CHOH, J=4.2 Hz); 3.98 (t, 2H, CH-0, J=5.94z); 2.60-3.50 (m, 6H, 3
CH,N); 2.35 (m, 1H, CHep); 0.90-2.20 (m, 15H, 7 CH, + CHCHs); 0.85 (d, 3H, CH,
J=6.6 Hz)

20
Exampie 63

~OH

o

1-{3-[frans-4-(4-hydroxycyclohexyl)phenoxyjpropyi}pyrroliding,
hydrochloride,
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5 give 1-[3-(4-chloronethyl phenoxy) propyl ] pi peridi ne as
an off white solid used wthout further purification.
C 1- (3-(4- hydroxynet hyl phenoxy) propyl ] pi peri di ne can be
prepared as follows A m xture of

4- (3-chl or opr opoxy) benzyl al cohol (11.1 g), potassium
10 carbonate (23.0 g), piperidine (6.57 nL) and

N, N- di net hyl f ormanm de (130 ml - % %s heated at a
tenperature close to 100C for h then cool ed back to
room tenperature. Water (130 m-) is added and
organics are extracted with dichl oronethane. The

conmbi ned extracts are pool ed, dried over magnesi um

sul phatie, anieideté@h byofc hriefddt egranpieyclobexy!phiehoxyprsipyl}pyrrolidine

CSE R, 33, FhsPgro B DS B RS tprony-s
11ﬁ&hglﬁrp‘eyi@rr¢@<ymﬁirbmh@rlwgﬁwdspﬁggyhd; R0 @1 B-Gir&HRs-4- (4 hydroxycyclo-
drochl ori de as white solid used without furth

irhancawiprepyiinygolidinerysiregierdeas ayvhitg %Qilﬂdnelaag at 225°C,
b 7 t
49(§Ngﬁ?é§gﬂpﬁ 'o?ly% ;llog}%yde (t’;dCJ) ZI?an’fOr%tJﬁghsoﬁz)' 6.80 (d, 2H,

( 2=Doml_)J=8cD blzpd4 86 (d ﬂbin‘[ﬁi‘*d(at-!unje?:cg bizﬁ: 3.08Q€, 2H s CatiQedl=5.9Hz);
pQr dj Qr ohydr | 7,72 The m xture

3 e BT . R S Uy GENT 1 PL2:2Q R T €k CH)
aqueous sol ution of amoni um chl ori de and extracted
with diethyl ether. The conbined extracts are dried

over BagnesilyB{4#-phatis|ohcapgpmeneatyoaopyliprrolidineechrc &g prepared
pre§5ﬁ{e and purified by chromat ography over silica gel
QIAWS. " di chl or onet hane/ net hanol from 100/0 to 95/ 5).

Fr act FeBwiRgNA Hrekbdule RXBREEG TN B Piebardtibn p@P'(SQ) 1-{3-[4-(4-
and concentTated under reduced pressure to

opxacyciahexyl)pheprimiepybemsthylpipasidite, abub sﬁartlng ér@rn dpyrfohdlne

U?f% Pﬁ‘ﬁ 2?3‘% ‘{‘E%%"%Ogﬁéﬁ’&gﬁﬁehgﬂggcléﬁeﬁ@poggd {1:33 9), potassium

USQerﬁat’éZ (G%@) bad Fagdslyindnsourixehpotassfind iGHdeO0m Ncetonitrile
(25 ms.) affords (456 mg) of 1{3-[4-(4-oxocyclohexyl)phenoxylpropyl}pyrrolidine as
a yellow oil used without further purification.

Example 64

(38)-1-{3-[4-{4-hydroxy-4-methylcyclohexyl)phenoxy]propyl}-3-

methylpiperidine, oxalate.

o H
CHyMgBr '
—
-.._OI/\/\O THE &, N/\/\O
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1- met hyl - 4-[ 4- (3- pi peri di nopr opoxy) benzyl oxynet hyf] pi pe
ridine, dioxalate A m xture of

4- hydr oxymet hyl - 1- met hyl pi peri di ne (180.9 ng),
potassiumter- butylate (4.56 nL of a 0.92M solution in
tetrahydrofuran) and tetrahydrofuran (3 m-) is
stirred for one hour at roomtenperature. A solution of
1-[3-(4 10 chloronEthyIphenoxyag{opyl]piperidine (456. 4
ng) in tetrahydrofuran (3 nL) added. The m xture is
stirred at roomtenperature for 65 hours, then

hydr ol yzed by, .additign of t

di chl of'onret ﬁé‘Hg&gThe rgan ﬁ{‘of’ Sg)gocgglgbg%{lﬁ%elﬂoxy]propyl} -3
d 'nﬁﬁldylpip@hdmg (8591 r‘qg) i gt r@ﬂ]ﬁbrﬁ N ERtis adcrtedirded temperature
reduced éressure he residue is_purified by

Cﬁlqgﬁaf{oo raphyslytian sf megtﬁylgagnegquu‘e,lsp(omngg in tetrahydrofuran (22%,

5
S OB baBe RENRAE) TOBTE 5 ) (o e ot room

chenattaeeand:rhlum-r qnermhxeeidmﬂn assajumtecbaguamjslsiﬂumm of ammonium
cr,ud dtoth dloxa

WRTIoBE oo 2oy Bhase RS PRERCER Witk Silay e 5T gcombined
Zﬁgdré‘étfscﬁfé wés‘he% @ﬁﬁ%)att)aﬁ -dpfed( szerzrh'a}q_lﬁ@‘uﬂ“ﬁ‘ sulf%n% %na e%?lcentrated
2upder. duged pleaaur%%e,urﬁad@-@munﬁgd by qh‘gomgtqsgrmpm\pver silica gel

G@ﬁrgjd éﬁ%haﬁe/%aﬂm %08 5 dd 0). AR pdrlfication over
1siiea hyel 4elin{ Detrdleninpeeihdi/diating petheyhitnyming dtdm BO/50/1 to

LB?EO%BS@)@@%@ g pat forriinp it erala s, efomiss 3y oty
P AP T ALk IPHEN RN opd | St ipéridind QUaRft W linke powder.

f dH NME A0t 7.080h15 é?tbeﬁhhthlﬂmm)ﬁﬁ 801(dt 2idnHefom, J=8.5 Hz); 3.96
i 2 ) g Bt 8R40 1 B & LGS e H e 0.002.20
f h
L%?L?*&L’SS”%;* O PR MR M, e O "
di chl oronet hane. The organic extracts are

Example 65
LOH

Oy -OH
OIOH
O/\/\o
1-{3-[trans-4-(4-hydroxycyclohexyl)phenoxy]propyl}piperidine, oxalate.
Reduction of 1-{3-[-4-(4-oxocyclohexyl)phenoxy]propyl}piperidine (1.57 g) as
described for (35)-1-{3-[frans-4-(4-hydroxycyclohexyl)phenoxylpropyl}-3-methyl-
piperidine gives 600mg of  1-{3-[irans-4-(4-hydroxycyclohexyl)phenoxy]-
propyl}piperidine, oxalate as a white powder meiting at 182°C.
1H NMR (DMSO): 7.10 (d, 2H, Harom, J=8.4 Hz); 6.80 (d, 2H, Harom, J=8.4 Hz);
3.97 (t, 2H, CH:0); 3.41 (m, 1H, CHOH); 2.95-3.20 (m, 6H, 3 CH:N); 2.40 (m, 1H,
CHo); 1.15-2.10 (m, 16H, 8 CH>)
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pool ed, dried over magnesi um sul phate and concentrated
under reduced pressure. The residue is purified by

chr omat ogr aphy over silica gel (eluent:

di chl or onet hane/ net hanol / ammonia from 95/5/0.5 to
90/10/0.5). Fractions 10 containing the expected
product are pool ed and concentrated under reduced
pressure to give 168 ng of the S{ude base which is
converted to the dioxalate as a4 white powder nelting
at 106C. 1H NWR (DVsO: 7.20 (d, 2H, Harem, J= 8.3
Hz) ; 6.384 g8H Harem, J= 8.3 Hz); 4.33 (s, 2H

q) CH2O5 3. t, 2H, CH20, J=6.0 Hz); 3.42 (t, 2H,
CH2O, J=6.1 15 Hz); 2.7-3.3 (m 10 ~BH2N) ; 2. 64 (s,
3H, CH3N); 2.04 (m 2H, CH2); 1. (m 13H, CH+6
CH2) Exanple 70 OCH O 0 OH
1-ethyl -3-[4-(3-piperi efoge] el benzyl oxy] pi peri di ne,
di oxal ate A 60% suspen n of sodium hydride in oil

(LB ol AR SRS e B ARSI 2055t AL S ot
tetrahydrofuran (2 nL) is addgd. The mixture is stj
at room f&nper ature for t "houl0:t hen a sol utj g

1-[ 3- (4- chivar dret hyl ph pr opy.\%?i peri dine [(4%6.6
et r akydrof (3 nL) az(%g\j’.\/ﬁ%xt ure

nmg) 25 in

is stirred at roomtenperature for 19 hours, potassium
tent-butylate (5 nL of a 0.92M solution in
tetrahydrofuran) is added. The m xture is stirred at

room t énper At urBddwe 20fhodrans-4-idel$-gyanopropad)pienylicycichexanol

TRECS pi e o PRE SRS (288 i Bt 16810 mo) and 2
magethgipwnolidite {258 ney)dinc acstenitil@t(¢édl mindier heawddcfd 24 hours under

ressure. The residue is purified by chromatogra
g\y%fiuxs thenceonpentratad idpder relluced pressurg. The residug is gggolved in ethyl

di n / Nj.a / thIONSH i
c g%?%ﬁéh 3?8 t éeréﬂ)%‘gggéggé SHEERN|s2waOhd® VidtrP watBF &5 IO ried over
magnesium sulfate, concentrated under reduced pressure and purified by

chromatography over silica gel (eluent dichioromethane/methano! from 88/2 to
90/10). Fractions containing the expecied product are pooled and concentrated
under reduced pressure to give 120mg of 1-{3-[trans-4-(4-hydroxycyclo-
hexyl)phenoxy]propyl}-2-methylpyrrolidine as a white solid melting at 80°C.

1H NMR of the free base (CDChL): 7.11 (d, 2H, Harom, J=8.6 Hz); 6.83 (d, 2H,
Harom, J=8.6 Hz); 4.02 (i, 2H, CH20); 3.68 (m, 1H, CHN); 3.49 (m, 1H, CHN); 3.00
{m, 1H, CHN}); 1.20-2.60 (m, 18H); 1.10 (d, 3H, CH3, J=6.1Hz)

B trans-4-[4-(3-chloropropoxy)phenyljcyclohexanol can be prepared as

0 \OH
NaBH,
e
MeOH
o0 o ™~"0

follows.
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product are pool ed and concentrated under reduced
pressure to give 135 ng of 5 the crude base which is
converted to the dioxalate as a white powder nelting at
178C. 1H NMR (DVMSO): 7.25 (d, 2H, Harom, J= 8.4 Hz);
6.88 (d, 2H, Harom, J= 8.4 Hz); 4.45 (s, 2H, 99CH20);
3.99 (t, 2H, CH2O J=5.9 Hz); 3.67 (m 1 H CHO; 2.8-
3.3 (m 12H, 5 CH21V); 2.04 (m_2H, CH2); 1.3-1.9 (m
10H, 3 CH2):; 1.15 (t, 3H,  101é¥3) Exanple 71: H3

bi ndi ng Menbr anes expressi ng human hi stam ne H3

b iAo SBIHEERT ofp AL orbpiit Rineh IRl BRREN G Spma) in
7mEtHamoa(‘tNJ nﬂl)zrg@wmd tf a&?mn@ratg%cgbi/artdi OFg. A?r%diuw borohydride
experi men i odopr oxyf an mo| ; r sham

L Faadsied &8)the dﬁ'&f@!ﬁg shired ter oae Geur BL{%B fergesaiyre, then
400 rhdntr EH&é?thédﬁcQ& {ib?éﬁé%ré‘.‘ﬂﬁlafé?%% %1.329 dd&ieﬂh&gd the insoluble
presence of 1 pMTnetit. e reaction was stopped by
r sqpadatied by fifiation t tinsedghitrCaiethy isthesrand( gnies gnddraedtioed pressure

hour.s Lth 0.3% pql hyl enei mi n fold o b ice .. .
B iV, PAhiig OF feh S s ROlo O RBO RGP he il Reor ab Pwhite soli
r asidopihdutiflthesuriieasen,ed in a liquid scintillation

counter with 50p1 of scintillation fluid. The hH3

bi ndi ng i nvestigated by use of [125]i odoproxyfan gives

apid= @%7 6 pM Representative affinities for the

of the invegtionl _ame given in_ the 25 table
bel ow. 127 Exanpl e nbJKi gnvp 1 2.9 1.1 7 0.74 8
0.82 17 0.43 18 i son&r oA0 .03*/@/\0

O,/\/\O

1-methyl-4-[4-(3-piperidinopropoxy)benzyloxy]piperidine, dioxalate
A A 60% suspension of sodium hydride in cil (168 mg) is degreased by
pentane washings. A solution of 4-hydroxy-1-methylpiperidine (164.5 mg) in
tetrahydrofuran (2 mL) is added. The mixture is stirred at room temperature for two
hours, then a solution of 1-[3-(4-chloromethyiphenoxy)propyl]piperidine (456.6 mg)
in tetrahydrofuran (3 mL) is added. The mixture is stirred at room temperature for
16 houts, then hydrolyzed by addition of water and extracted with dichloromethane.
‘The organic extracts are pooled, dried over magnesium sulphate and concentrated
under reduced pressure. The residue is purified by chromatography over silica gel
(eluent: dichioromsthane/methanol/ammonia 80/20/0.5). Fractions containing the
expected product are pooled and concentrated under reduced pressure to give
71 mg of the crude base which is converted to the hygroscopic dioxalate.
TH NMR (DMSO): 7.24 (d, 2H, Harom., J= 8.3 Hz); 6.88 (d, 2H, Harom., J= 8.3
Hz); 4.39 (s, 2H, @CH,0); 3.98 {t, 2H, CH.0, J=5.8 Hz); 3.54 {(m, 1H, CHO); 2.8-
3.2 {(m, 10H, 5 CH:N); 2.60 (s, 3H, CH5N); 1.73-2.07 (m, 6H, 3 CH>); 1.2-1.6 (m,
6H, 3 CH>)

B 1-[3-(4-chloromethyiphenoxy)propyl]piperidine can be prepared as follows
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18 isoner B 0.21 24 3.5 28 0.53 29 0.88 32 0.22 35
0.1 41 0.13 54 0,4 58 0.061 62 0.554 66 0.83 69
1.19 70 0.35 Exanple 72: Cytochrone inhibition
Cytochronmes P-450 (CYPs) conprise a superfamly of
henoproteins that play an inportant role in the

nmet abolismof a wide variety of xenobiotics and 5
endogenous conpounds. Anong the xenobi oti c-netabolizing
CYyPs, five forms, CYPIA2, CYP2&# CyP2C19, CYP2D6 and
CYP3A4 appear to be the major CYP isoforms responsible

| i bi o008 OBHbGE TR PRV et R SRR e (5,617 g) in
we:ﬁchﬂ@noﬁrmtﬁaxﬁe eﬂougtpl rcugledrﬁtea m?ﬁpeﬁﬁﬁure eRBe tb 0T id ddded dropwise
because of adverse clinical effects. The

pshl@ﬁyh @Iorfolé (3anb)- 1F@eéwz<wr@ 5 BTeA {0 hawrs ahifeqreitgmperature and
’cllg%ﬁéé&?atga ulﬂaéif %fgm;gk? phess s, fﬁne'b:%gld*abtué g&gﬁ.{gtgﬁ(gbaglﬁ di¥thyl ether to

neasuri I'SmM 0
bighter alnrfe- Mbnmthyiphérm;qypmepyi@per&im adss emc efofwhites tsolid used
rmI.LE'cu{F The b|||ty of drug in human to inhibit the
cfl %fh&EPPU Woﬂf cytochrone P-450 isoforns was
assayed using mcrotiter plate-based, fluoronetric
assays for 5 the activities of the five human maj or

Cc@ fofris- (4+mﬁrmqyme@wlmwbmppw@@a1@m eAMbE preparedeg follows

after WnCyRalieoTorla (4 URLRSHERLTBIRY SURBRER! B PEST potassium
carbonate (23.0 g), piperidine (6.57 mL) and N,N-dimethylformamide (130 mL) is
heated at a temperature close to 100°C for 5h30, then cooled back to room
temperature. Water (130 ml) is added and organics are extracted with
dichloromethane. The combined extracts are pooled, dried over magnesium
sulphate, purified by chromatography over silica gel (eluent:
dichloromethane/methanol with trace amount of ammonia from 90/10 to 80/20) to
give 5.62 g of 1-[3-(4-hydroxymethylphenoxy)-propyipiperidine, hydrochloride as a
whife solid used without further purification.

D 4-(3-chloropropoxy)benzyl alcohol can be prepared as follows

To a solution of 4-(3-chloropropoxy)benzaldehyde (30¢) in methanol
(250 mL), cooled at a temperature close to 0°C, is added portionwise sodium
borohydride (7.72 g). The mixture is stirred for 4 hours, hydrolysed with a saturated
aqueous solution of ammonium chloride and extracted with diethyl ether. The
combined extracts are dried over magnesium sulphate, concentrated under
reduced pressure and purified by chromatography over silica gel (eluent:
dichloromethane/methanol from 100/0 to 95/5). Fractions containing the expected
product are pooled and concentrated under reduced pressure to give 11.1 g of 4-
(3-chloropropoxy)benzyl alcohol as a white solid used without further purification.
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i ncubation tinme with human reconbi nant cytochrone
isoforns in the absence or in presence of increasing
concentrations of test nolecules (from1nMto 100NV,
in conparison wth specific CYP isoforminhibitors.
Data were expressed as 10 quantitative inhibition
paraneters [inhibitor concentration that produces 50%
inhibition (1C50 value)]. Incubation of drug was
carried out at 37 C 0.5C undelR4agitation in the
presence of human reconbinant cytochrone P-450 isoforns
and a NADPH 15 generating syste The i.ncubation
cond LAbhshiospDIoRERY earEIRIRE I+ SepaiediBISais7242 (1953 to
5@%%6 Wéytochrone P- 450 Enzynme CYP1A2 CYP2C9 CYP2C19
% 3A4 NADPH Regenerating System NADP+ 1. 3nM
1.3mM 1.3nM 8. 2pM 1. 3nM d ucose-6- 3.3 nM 3.3 nM 3.3

mg 0. 4|1§ ﬁ/l 3.3 mM Phosphate Magnesium 3.3 nM 3.3 nM
1 mM 3.3 gM,,Chloride i Hexahydrate
Glucose6 0.4 0.4 iTs/nL 0.4 %th“04Units/m_
0.4 Units/nm Phospb@atoe n| ts/ Dehyldr pgenase 129
O her Reagents KPO4 04 @ 100° 25 mM50 MM 100 niv

200 MM pH 7. 4 Posi ntrol Furafylline
Sul f aphenazol e Noot at one Qui ni di ne Ket oconazol e

(hi ?heHnGtWA-[L@t(B plpﬁlemﬂmpbﬁojaeﬁy)b%ﬁg@omwylwend|ne dioxalate
cen ra}&| xt)ure o) §I-hryz?:lrc(?xyme(%hleF methMI:plpévrl}g; ine (180 9 mg), potassium fert-

butylate (4.56 mL of a 0.92M solution in tetrahydrofuran) and tetrahydrofuran
(3mL) is stirred for one hour at room temperature. A solution of 1-[3-(4-
chloromethylphenoky)propyl]piperidine (456.4 mg) in tetrahydrofuran (3 mlL) is
added. The mixture is stirred at room temperature for 65 hours, then hydrolyzed by
addition of water and extracted with dichloromethane. The organic extracts are
pooled, dired over magnesium sulphate and concentrated under reduced pressure.
The residue is purified by chromaiography over silica gel (eluent:
dichloromethane/methanol/ammonia 95/5/0.5). Fractions containing the expected
product are pooled and concentrated under reduced pressure to give 132 mg of
the crude base which is converted to the dioxalate as a white powder melting at
151°C.

"HNMR (DMSO): 7.21 (d, 2H, Harom., J= 8.2 Hz); 6.88 (d, 2H, Harom., J= 8.2

Hz); 4.35 (s, 2H, ¢CH20); 3.98 (t, 2H, CH20, J=6.1 Hz); 2.7-3.3 (m, 11H, CHO + 5
CHzN); 2.64 (s, 3H, CH3N); 1.2-2.1 (m, 12H, 6 CH>)

Example 69
bl :/\ONO"
0" "OH
Oy OH 0‘1/\/\0

X

0% oH

1-methyl-4-{2-{4-(3-piperidinopropoxy)benzyloxyjethyl}piperidine, dioxalate
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5 pM75 pM2 pM 1.5 pM 50 pM Enzyne : 0.5 pnol 1.0
prol 1.0 pnol 1.5 pnol 1.0 pnol reconbi nant CYP CEC.
7- et hoxy- 3-cyanocoumari n M-C

7- Met hoxy-4-(trifluoromethyl)-coumarin 5 O M-
3-0-nethyl fluorescein AMMC: 3-[2-(N,

N- di et hyl - N- net hyl am no) et hyl ] - 7- net hoxy- 4- net hyl coumar
in BFC 7-Benzyl oxy-4-(trifluqronethyl)-counmarin
Representati ve cytochrone inhi B?gi on (1C50,
concentrations in pMfor 50% 10 inhibition) for the

ComeUnRInRlES T KIAIOHIALoBA LR bidle' 0% mg). potassum

4 teffusiate &1.56 mil16f a @.920 seltion7indie®ahydoROamland tetrahydrofuran

% (BTN lematisrell 0D okt 2af Tqem’ teriperature. A Solufion of 1-[3-(4-
chloromethylphenoxy)propyllpiperidine (456.4 mg) in tetrahydrofuran (3 mL) is
added. The mixture is stirred at room temperature for 18 hours, then hydrolyzed by
addition of water and extracied with dichloromethane. The organic extracts are
pooled, dried over magnesium sulphate and concentrated under reduced pressure.
The residue is purified by chromatography over silica gel (eluent:
dichloromethane/methancl/ammonia from 95/5/0.5 to 90/10/0.5). Fractions
containing the expected product are pooled and concentraied under reduced
pressure to give 168 mg of the crude base which is converted to the dioxalate as a
white powder melting at 106°C.
TH NMR (DMSO): 7.20 (d, 2H, Harom., J= 8.3 Hz); 6.87 (d, 2H, Harom., J= 8.3
Hz); 4.33 (s, 2H, @CH:0Y); 3.98 (t, 2H, CH;0, J=6.0 Hz); 3.42 (t, 2H, CH-0, J=6.1
Hz); 2.7-3.3 (m, 10H, 5 CH:N); 2.64 (s, 3H, CH3N), 2.04 (m, 2H, CHy); 1.2-1.8 (m,
13H, CH + 6 CH>)

Example 70

0y OH
Ko @”0’0‘\/
OIOH O/\/\O
Q7 "OH
1-ethyl-3-[4-(3-piperidinopropoxy)benzyloxy|piperidine, dioxalate
A 60% suspension of sodium hydride in oil (168 mg) is degreased by
pentane washings. A solution of 3-hydroxy-1-ethylpiperidine (185 mg) in
tetrahydrofuran (2 mlL) is added. The mixture is stirred at room temperature for fwo
hours, then a solution of 1-[3-(4-chloromethylphenoxy)propyljpiperidine (456.8 mg)
in tetrahydrofuran (3 mL) is added. The mixture is stirred at room temperature for
19 hours, potassium fert-butylate (5 mL of a 0.92M solution in tetrahydrofuran) is
added. The mixture is stirred at room temperature for 24 hours, then hydrolyzed by
addition of water and extracted with dichloromethane. The organic extracits are



16 22 >100 17 >100 >100 18 43 >10 18 50 >10 19 42
>10 19 48 >10 20 38 >10 20 35 >10 21 >10 >10 22 3
13 23 3 13 24 >10 >10 25 >10 >10 26 8 14 27 >1 >10
28 10 10 29 >100 24 30 11 7 3144 3297 3373
34 10 20 355 71 36 3 >10 37 15 >10 38 30 >10 39
11 6 40 66 >100 41 >1 >10
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pooled, dried over magnesium suiphate and concentrated under reduced pressure.
The residue is purified by chromatography over silica gel (eluent.
dichloromethane/methanol/ammonia 90/10/0.5). Fractions containing the expected
product are pooled and concentrated under reduced pressure to give 135-mg of
the crude base which is converted to the dioxalate as a white powder melling at
178°C.

"H NMR (DMSO): 7.25 (d, 2H, Harom., J= 8.4 Hz); 6.88 (d, 2H, Harom., J= 8.4

Hz); 4.45 (s, 2H, ¢CH20); 3.99 (1, 2H, CH,0, J=5.9 Hz); 3.67 (m, 1H, CHO); 2.8-
3.3 (m, 12H, 5 CH:N); 2.04 (m, 2H, CH>); 1.3-1.9 (m, 10H, 3 CHy); 1.15 (t, 3H,
CHs)

Example 71: H3 binding

Membranes expressing human histamine H3 receptors were incubated
1 hour at room temperature in binding buffer containing 50 mM Na;HPO./KH,PO4
pH 7.5 in a final volume of 200 pl. For binding experiments ['*Jiodoproxyfan (2000
Ci/mmol; Amersham Pharmacia Biotech) concentrations ranged between 20 and
40 pM. Non-specific binding was determined in the presence of 1 uyM Imetit. The
reaction was stopped by rapid filiration through GF/B filters (pre-soaked for 2 hours
with 0.3% polyethyleneimine) followed by 3 ice cold binding buffer washes. The
filter-bound radioactivity was measured in a liquid scintillation counter with 50l of
scintillation fluid.

The hH; binding investigated by use of [**iodoproxyfan gives a Kd= 78
6 pM.

Representative affinities for the compounds of the invention are given in the
table below:



10

41 13 14 42 >10 >10 43 >10 >1 44 >1 >10 45 5 79 46
12 >100 47 37 107 48 2 2 49 27 >10 51 72 >100 53
57 64 54 >1 >10 131 No CYP3A4 CYP2D6 55 >10 >10 56
>1 >10 57 >10 >10 58 >10 >10 59 >10 >10 60 >10 >10
61 >10 >10 62 >10 >10 1 63 >10 >10 64 >10 >10 65 >10
>10 66 >10 >10 67 >10 >10 68 >10 >10 69 >10 >10

127
Example nb°® Ki (nM)
1 2.9
3 1.1
7 0.74
8 0.82
17 0.43
18 isomer A 0.3
18 isomer B 0.21
24 3.5
28 0.53
29 0.88
32 0.22
35 0.1
41 0.13
54 0.4
58 0.061
62 0.554
66 0.83
69 1.19
70 0.35

Exampie 72: Cvtochrome inhibition

Cytochromes P-450 (CYPs) comprise a superfamily of hemoproteins that play
an important role in the metabolism of a wide variety of xenobiotics and
endogenous compounds, Among the xenobiotic-metabolizing CYPs, five forms,
CYP1A2, CYP2C9, CYP2C19, CYP2D6 and CYP3A4 appear to be the major CYP
isoforms responsible for the oxidative metabolism of drugs or xenobiotics. Inhibition
of CYP-mediated metabolism, often the mechanism for drug-drug interactions, can
limit the use of a drug because of adverse clinical effects. The potential for CYP
enzyme inhibition is routinely assessed by performing in vitro inhibition studies by
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13

Exanpl e 73: Conparative exanpl es Representative
affinity and cytochrone inhibition (1C50,
concentrations for 50% i nhibition) for the compounds
of WD 00/ 06254 are given in the table below. 5 Exanple
nb Ki (nM CYP3A4 CYP2D6 59 6.9 > INM1INM 74 4.5 1NM
INM 111 14 >INM 1pM 117 2.4 13pM 0. 059NM 161 0. 53
529%@ pM 67%@ pM It is apparent . that the conmpounds of
the invention surprisingly extBi t reduced cytochrone
i nhi bition (higher 1C50) and/or i nproved affinity
(ﬁ"@‘é@ﬁnr@ Yhe kates &ELietBolish dﬁéﬁmﬁﬁat@ﬁsﬁﬁﬁ%rﬂ:r\( ihe presence
CH2)3-0\ / R 5 ( with Rl and R2 taken
ta@dstah%enqm @ft‘teﬁmohpwe@gen atomto which they are

ﬁit : ?3@@% ’agg g ncf} nglﬁ%rygﬁarb e%flil{] g@ t@gtc%&é’\gﬁcdaﬁtéwqysof gytochrome
f Pr4B0l isofoNTcGirks hasaﬁ@dvudiﬂﬁg micrétiter p!fateeia@hd Fifnmremetnc tatssays for
esen

|ndependentl i.den differen and

athenpativiles %*r 51« aﬁnymajwr GY ézbqumsm '{‘B'BB oPojential was
& U Gitrb O b i n eP§ bditites over various
ex%‘%pfﬁﬂ%b'%ﬁ"féb R Bt of foigbent HGReRSybetlios
gnoubaticetiraetveth iirném recombinant cytochrome ;soforms in the absence or in
presence of increasing concentrations of test molecules (from 1nM to 100pM), in
comparison with specific CYP isoform inhibitors. Data were expressed as
quantitative inhibition parameters [inhibitor concentration that produces 50%
inhibition (ICso value)].

Incubation of drug was carried out at 37 °C + 0.5°C under agitation in the
presence of human recombinant cytochrome P-450 isoforms and a NADPH
generating system. The incubation conditions for each cytochrome isoform were as
follows:

Cytochrome P-450 Enzyme
CYP1A2 CYP2C9 CYP2C19 CYP2D6 CYP3A4
NADPH Regenerating System
NADP+ 1.3 mM 1.3 mM 1.3 mM 8.2 uM 1.3 mM
Glucose-6- 3.3mM 3.3mM 3.3mM 0.41 mM 3.3mM
Phosphate
Magnesium 3.3mMm 3.3mM 3.3 mM 0.41 mM 3.3mM
Chiloride
{Hexahydrate
Glucose-6- 0.4 0.4 Units/mL | 0.4 Units/mL | 0.4 Units/mL | 0.4 Units/mL
Phosphate Units/mL
Dehydrogenase
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15 a) a ring chosen from heteroaryl,
het er ocycl oal kyl ,

partially saturated

saturated or
or cycl oal kyl,

each optionally substituted with one or nore of

Hal ogen atom C1-C4 al kyl,
and/ or where the

in the formof N Oxyde (N+-O),

O Cl-4 al kyl,
het er ocycl oal kyl
conprise a N-atomw thin the ring,
or 20 chosen from nono

OH, NR3R4
or heteroaryl
the N atom nmay be

or bicyclic aryl such as phenyﬂZ%r napht hyl
substituted with one or nore of Hal ogen atom Cl1-C4

optionally

al kyl, OC1-C4 alkyl, OH NR3R4, -C2-C4 al kenyl or -
) - lLkvnul ig
opt i onal I y substituted wit RtkeriReegeeycl e, a
pa oup, Szl?:rh as N CI1t e\l
Egaéﬁ ken) Slbﬁrr%g 4 al yng\/ﬂl each ew\]ﬂg substol tnmded 200 mM
A 5 ohe or—Hpre nf f"l\l ar y! - '\\lr\l f\ﬁl |/\l| oF /f"—n\
Rmtmg Co@rgw Fn.yafyl q_kE Sé.ﬁf@ agole ‘M«Ngogqatpnﬁpg @wn_rglnm_oKetoconazole
Gighest whepr |ar\P0 M bpt i offBMy subst100uhed i t WO Bie of 10 LM
wstation) hal dgen, C1-C4 alkyl, OO -C4 alkyl, -OH,
SubarateX- NR3R4, oprer e| wher gipg n=0 pr bH.mK repreggmc ap  BFC
alkylene alkegxm@ne alhwnmhene 10 mhgre cyc{g@WKyl 50 UM
t a—4—to—Frrenberedrsaturated €Y Het-oad Ir(yjl gr-otp
%}ﬁym&nall sBeamd ut e W)tpﬁ"%ne or 1RRB0lof | hdiSoyes, 1.0 pmol
r%m@ﬁ‘"ﬁmtkyl O Cl- C4 aI kyl, -OH of -(A kyl)PNR3R4 with
and_wher e Het erocycle is a saturated

N-cont ai ;‘ll ng 5- to 10-nenbered ring,
15 c¢) CONR7R8, where R7,
strai ght or branched

%Eoﬂﬁﬁaﬁﬁld R6 representing
branched G -C4 al kyl

bsti h Cl1-C4 al k
Rer coats dhetiok srsRaBRe AL
C1- CApsr cey?-Methoxy-4<(t il Sra R MY

i ndependently a st I ght or

C2- mChMFeﬁy% mthmllﬂmmcelran aryl
t oget
attac

optio

group or

nonoc BFQ: 7-Benyloxyd-{teflwarohmtiy)-eoumarin

nal |y

t aken

or

E@WP&%{?‘ANQE‘P%W-@EH@R%% Qﬁh&ﬁ?&ﬂgg}oﬁpg&-@gmy!wumarin

Representative cytochrome inhibition (IC50, concentrations in uM for 50%

inhibition) for the compounds of the invention are given in the table below:

N° | CYP3A4 | CYP2D6
1 32 >10
2 >10 >10
3 18 32
4 >10 >10
5 67 >10
B >10 >10
7 4 39
8 20 >100
9 3 8
10 30 47
11 20 5
12 28 >10
13 16 23
14 >10 >10




e) a phenoxy group in which the phenyl is
substituted by one or 25 nore of hal ogen,
Od-C4 alkyl, -OH NR3R4; f) a benzyl oxy
whi ch the phenyl
nore of hal ogen,
NR3R4; 30 g) isopropenyl;
substituted by one or nore of
OC- C4 alkyl, -OH or NR3R4;

d-c4 alkyl,

| ogen,

optionally
Cl -4 al kyl,
group in

is optionally substituted by one or
O Cl-C4 al kyl,
134 h) a benzoyl
Cl-
1E‘%ﬁlwherei n R3, R4

- OH,
gr oup
4 al kyl,

represent independently hydrogen, a straight or
branched C, - C4 al kyI'NoT] @ypdAd [OEPPPDET | t aken
toget her with the ni e qmpn]l WioC T hey are
attached form a sat yrated pall 5160 thsat ur at ed
nmonocyclic or bicyclH hc* QY6 eroaryl
optionally conprisir 1 Sr1%8p; o f?iQQn het er oat ons
and/ or optionally sub38iltuteéd witth di® or nore of
Hal ogen atom C1-C4 all&yl, &0cCi- 10=d@ alkyl, OH or
t heir pharmaceuti call $9accepi?abl ¢ sa1ls, hydrates, or
hydrated salts, or theg |pol vgorphic =cigystalline
structures of these[Cogppoundg or [theiqp optical isomers,
racemates, diastere MBHS org@ua OGS - 15 2. Conpound
according to cIa|n1.,2Tw ﬂqlTrcy ‘jUICI, R is phenyl
or naphthyl, then atfeast—phe 01 + a G -C4 al kyl .
3. Conpound accordingzzn cl %3 wherein 20 R
and R2 forn1togethe._ﬁgjh thd nlfrng atomto which
they are attached a n&ho sallrated 20t r ogen- cont ai ni ng
ring of formula: fl+ 2N |(CHRIIn wiith>h 4 or 5, each Rb
is independently idenkGclal o8 differtht represents a
hydrogen or a Cl-C4[apkyl; 28 R I|s ehlgsen! from

28 10 10-

29 >100 24

30 11 7

31 4 4

32 g 7

33 7 3

34 10 20

35 5 71

36 3 >10

37 15 >10

38 30 >10

39 11 6

40 66 >100

41 >1 >10

41 13 14

42 >10 >10

43 >10 >1

44 >1 >10

45 5 79

46 12 >100

47 37 107

48 2 2

49 27 >10

51 72 >100

53 57 64

54 >1 >10




a) a ring chosen from nonocyclic heteroaryl, saturated
or partially saturated heterocycloal kyl, or

cycl oal kyl , each optionally substituted with one or
nore of 135 Hal ogen atom Cl-C4 alkyl, O Cl-C4 al kyl,
OH, NR3R4 and/or where the heterocycloal kyl or
heteroaryl conprise a Natomwithin the ring, the N
atomnmay be in the form of N-ﬁ)_;,(gde (N+-0"), or chosen
fromnono or bicyclic aryl suc s phenyl or napht hyl
substituted wth 5 one or nore of Hal ogen atom Cl-C4
al kyl, O Cl1-C4 al kyl,[ (M. ] §¥3A4 { @yP2peal kenyl or -
C2-C4 al kynyl, where asgyi 9,i|¢<en)| Gt RKynyl is
optionally SUbStItut&usé\n th—getgro e, a
functi onal basic groupssHeh—gs—h Cl-4
al kyl, C2-C4 al kenyl n57f2- @E.l_k.) > bei ng
substituted with one_e8 moralthi oN_ =11 | cycl oal kyl
or-(C=O R, - NR3R4, -O{ (B8 Kyl )210Het er oyl e. | wherein me0
or 1, n=0 or 1, where 80yl ix1bptionat1ld/ substituted
with one or nore of hagpgen,>CL-C4 alkyg, 115 O Cl-C4
al kyl, -OH -(O,-X NRgR4 whefe whereiqp n=0 or 1, X
represents an al kyl efegzat ke;% ene, ag-p@/ny ene, where
cycloalkyl is a 4 to 76 Y llugﬁyi- sat o ech cycl oal kyl
group optionally substzt+utedwth—oere-pr—nore of
hal ogen, Cl1-C4 al kyl —8=C1 f>/'1 Hayl IS or -
(Al kyl ) pNR3R4 with p= B8 1 >Uhd o v e Heterocycl e
is a piperidine, optidallly 3Ubst ]| tut>é|@vyuh Cl- C4
al kyl ; c) CONR7RB, whe$& |[R7,>18 represiéht | ndependently
a straight or branch¢069 C1- GH @l kyl ; >AH d) | - C( OH) R5R6
with RS and R6 representing i ndependently a straight or
branched Cl-C4 aI kyI or C2-C4 al kenyl or al kynyl, an
aryl Bamplenf3 ST S Iththe carbon atomto
whi ChREE ﬂ{a%v@t éﬁf\ﬁ)&%nfdo ﬁ{eu'frﬂ{ll‘gﬂor?r @%t c@*c!e\ﬁtraﬂons for
unsat ur nmonocyc |c car

50% |nh|b|tion) for the compounds of WO 00/08254 are glven in the table below,

Example nb® | Ki{(nM) | CYP3A4 CYP2D6
59 6.9 > 1uM 1M
74 4.5 TuM 1M
111 14 > 1uM 1M
117 24 13uM 0.059uM
161 0.53 | 52%@1uM | 67%@ 1M

It is apparent that the compounds of the invention surprisingly exhibit reduced
cytochrome inhibition (higher IC50) and/or improved affinity (lower Ki).
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e) a phenoxy group in which the phenyl is substituted
by one or nore of hal ogen, C1-C4 alkyl, OC-C4 al kyl,
-OH, NR3R4; f) a benzyl oxy group in which the phenyl is
optionally substituted by one or 5 nore of hal ogen,
Cl-A4 alkyl, OCl1-C4 alkyl, -OH NR3R4; g) isopropenyl;
wherein R3, R4 represent independently hydr ogen, a
strai ght or branched Cl- 10 al kyl or an aryl group
or taken together with the n|@3%gen atomto which they
are attached forma saturated or partially unsaturated
nmonocyclic or bicyclic het@m% @ e or heteroaryl
optionally substituted with one or nore of Hal ogen
atom Cl-C4 alkyl, OCl-C4 alkyl, OH 15 or their

phar ceutic bl e salts, hydrates, or
dra %OFQ@‘Plﬂ%J Xfﬁrmﬁg( pol yror phi ¢ crystal line

structures of thesegfonpounds or thety optical isomers,
racemat es, di astereo (? gr enant . 4. Conpound
according to anyone H ced 0 al% wherein Rl

and R2 20 formto her Wlththe rogen atomto

whi ch they are attached a nono turated

ni trogen-containing ring of formala: N (CHRRmwth n= 4
Q¥ithoR 1 emthEihalk@ fogdtree rmdmrthbmlt'rdgﬂfrt 'a’mh towhithfthey emé attached,
represents a ydr ogen or .25 R osen ., .
f?@hﬁtmenar%mcﬁ%ﬁewf&tewm@n C%ntaﬁ"nq Hieg: mﬁeé?b fﬁwﬂ ring is
pard ic_heteroaryl, saturated or partially saturated
heterocycl oal kyl, or cycloalkyl, each optionally

substituted with one or nore 137 hal ogen atom

Cl-C4 alkyl, OC1-C4 al kyN, OH(cH¥3R4 and/ or where the

het erocycl oal kyl or heter d\aQ/I/conpri se a Natomw thin

the ring, the Natommay be in the formof N Oxyde
with-raF ¢, ond, aawhé%nsﬂndﬂpamﬂotlymwcaqurldlféerent and ;&tergnresents a

f}y&fﬁg’e%l@s%ﬁf-é@@@i og?klgﬁﬁm? ogéhglla %n@l lﬁyl‘:\s to Pren g4b|cychc

ring, such as, for exampie
Rb
N >~Rb
Rb

R is chosen from the groups selected within:

Rb

a) a ring chosen from heteroaryl, saturated or partially saturated
heterocycloalkyl, or cycloalkyl, each optionally substituted with one or more of
Halogen atom, C1-C4 alkyl, O-C1-C4 alkyl, OH, NR3R4 and/or where the
heterocycloalkyi or heteroaryl comprise a N-atom within the ring, the N atom may
be in the form of N-Oxyde (N*-O"), or

chosen from mono or bicyclic aryl such as phenyl or naphthyl optionally
substituted with one or more of Halogen atom, C1-C4 alkyl, O-C1-C4 alkyl, OH,
NR3R4, -C2-C4 alkenyl or - C2-C4 alkynyl,
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where al kyl, al kenyl or alkynyl is optionally
substituted with a heterocycle or a functional basic
group, such as NR3R4 10 b) Ci1-C4 al kyl, C2-C4 al kenyl
or C2-C4 al kynyl each being substituted with one or
nore of CN, aryl, cycloal kyl or -NR3R4 where cycl oal kyl
is a4 to 7-nenbered saturated cycl oal kyl group
optionally substituted with one or nore of NR3R4, 15
c) CONR7R8, where R7, R8 repré8gnt independently a
straight or branched C1-C4 alkyl; d) C(CPDRSRB wi th

E?aﬁw@&f&glgcs@:on |nd ng?qq%q%sub t{lfieggyﬁhog heterocycle, a
HRRG@IdMRY ba4ik Rrdlpe sGak BQ'NF?QI@#“ to 20 which they are

attached forma saturated or partially unsaturated
nmonocyclic carbocycle; e) a benzyloxy group in which

L BT S 2S0R e B o 805 Shind Bl v

| BPRISranSRY b CNIayE bﬁcmkﬁm -f(@ﬁm.%fNRSR@ d@p@nﬁhﬂntmyterocyme

hydr a straight aor branched - C4-al kyl or an

aryl Va\%%'ﬂ nT0 Pbpoen =gt her with the nitrogen atomto

whi c t

0 € o A BRI SUABIEEr Bgoen, O

@C@MEYIE-% 118} eX-MNR3IR4 opherenal Iy subst ituted with

one or nore of ogen at a

Oy Pihetn 6D o Tepresehi s ARy ianey e vsr AT e e,

hydr giRfe rat

crystalli r?gélgtg?( Icltg ua?gééc;# ht%rgtg’ééreggh%%g%egg or tmﬁ cTﬁ'oup optionally
Spbsiduted sithieppe onr moseradfe balogeas tlaroraliyd 6-Cq-C4 alkyl, -OH or

enant, rs, o C und ,according to anyone of the
'@%ﬁﬁ@@l‘gmgﬁ\%ﬁgr@lﬁi Ris one of a). 10 6.
Corrpwm@de H@@@bwdi@st@s@mvaw@ NaEoritamiry $ae di0Nsh e Rirés ring,

whe
optlonally substltuted with C1-C4 alkyl;

c) CONR7RS8, where R7, R8 represent independently a straight or branched
C4-C4 alkyl;

d) - C(OH)R5R6 with RS and R6 representing independently a straight or
branched C4-C4 alkyl or C»-C,4 alkenyl or alkynyl, an aryl group or taken together
with the carbon atom to which they are attached form a saturated or partially
unsaturated monocyclic or bicyclic carbocycle;

e) a phenoxy group in which the phenyl is optionally substituted by one or
more of halogen, C¢-C, alkyl, O-C4-C4 alkyl, -OH, NR3R4;

f) a benzyloxy group in which the phenyl is optionally substituted by one or
more of halogen, C4-C4 alkyl, O-C1-C4 alkyl, -OH, NR3R4;

g} isopropenyl;
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chosen froma ring chosen from heteroaryl rings
conprising a NNatom optionally in the formof N Oxyde
(N+-O), and said rings being optionally substituted
with one or nore of halogen atomor O - 15 C4 al kyl; or
aryl such as phenyl substituted with one or nore of
Cl-A alkyl, OCL-A4 alkyl, NR3R4, -C2-C4 al kenyl

where al kyl, al kenyl or al ky h is optionally
substituted with a heterocycl@’or NR3R4. 20 7.

Compound accordi ng to anyone of the preceding clains

chosen from -

trans-1-{3-[4- (N, N-di net hyl car banoyl ) phenoxy] propyl } -3

5- dhhathwtqmyl geeipl sukstituted by one or more of halogen, C4-Cq alkyl O-Cy-

N-t et ranet hyl enecar banoyl ) phenoxy] pr op
g'{ I'SOi-g%'Ils}Bégﬁhyl pi peridine, -

1 [3 (4- benzoyl phenyl ) propoxy] pi peri di ne, -
L4 cyanonet hyl phenyl ) pro oxygglperldlne
t ran‘é’ ereﬁmeztR(hreﬁwaWdﬁp AAgepn arikalghs o5 pjanched G-

3o oS0 A1 BLAUE B lln SChiberwityIns nipasn gy o i they are
attad:l'hgd p’opnr iadisaﬂa.;raﬂe’.ﬁﬂ or partially unsaturated monocyclic or bicyclic
P gcy}c r he e%g optlgna?leyéotr)#;;ﬁgir?gp gﬁg oory I]n%gré) I%’r!tlké'orl I?eehrelroatoms
aﬁd/o%t;ﬂur(ﬂy %msgmﬁmﬂtwe ol y{r%:?é‘@f‘ﬂébbbﬁh%&!hﬁ 1RG4 afkyl) O-C1-

= (1-hydroxy-1- enyl)
Ml&vlyq)ﬂtopyl } pi peri di ne - trans-
| -{3-(4-isopropenyl phenoxy) propyl ] -3, 5-di met hyl pi peri di
ne, 5 - trans-I-{3-(4-styryl phenoxy)propyl]pi peridine
- or their pharmaceutlcalty acc%fatable salts, hydrates, or hydrated salts, or the
(3S,55)-1-{3-[4-(trans-4 thylamnocyclohex | -yl)phe
ﬁg&(mop'plajgwrystglhge siuckiray 195i these ¢grrwounds or their optical isomers,

S?kp%q ﬂ.@@ Wﬁ pyl } pi peri di ne -

farc%ﬁr%a{tés’. - |énr1¥sélt0 y ?PFQ% - gnoxyphenoxy) propyl ] pi peri

di ne,

2. Compound according to claim 1, wherein in a), where R is phenyl or

naphthyl, then at least one of Rb is a C4-C4 alkyl.

3. Compound according to claim 1 or 2, wherein
R1 and R2 form together with the nitrogen atom to which they are attached a mono

saturated nifrogen-containing ring of formula:
(CHR®),,

with m= 4 or 5, each Rb is independently identical or different represents a
hydrogen or a C4-C4 alky!;

R is chosen from:
a) a ring chosen from monocyclic heteroaryl, saturated or partially saturated
heterocycloalkyl, or cycloalkyl, each optionally substituted with one or more of
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10 -

6-[ 4- ( 3- pi peri di nopr opoxy) phenyl ] -2, 3, 4, 5-t et rahydr opyr
i di ne, -
trans-6-{4-[3-(3, 5-di net hyl pi peri di no) propoxy] phenyl }-2
,3,4,5-tetrahydro- pyridine, -
trans-1-{3-[4-(4, 5-di hydro-3H pyrrol - 2-yl ) phenoxy] pr opy
| }-3,5- dinethyl pi peridine, 15 -
1-{3-[4-(cis-4-dinmet hyl am nocy8} ohex-1| -yi ) phenoxy] pr opy
I}plperldlne -

SidRadn s gk TP 4 ARG Riara BhdRTASIY bR ©
ri!etérécwoémw%ﬂfe&%baars&ﬁw@@arn BRI WiPREitE ring, dRDRNASM may

erid
be{mil[mfc(rtr‘r@trﬂ-@q{cﬁt Nar@),loyl enani nocyci ohex- | -yl ) phenox

7} nBh PSRRI RN o BieRl At st plpBYr NaRPIYbRRityted with

]dhb%Mnbr&@Hdl@g‘@i Bidnpi OB aRel, O-C1-C4 alkyl, OH NR3R4, -C2-C4
trans- -[4-(trans-4- 'di met hyl am nocycl ohex- yI ) pheno

)ﬂV‘]%Wb?fy'l @Zfﬁ%a'k&iﬂﬂet hyl pi peri di ne, -

1-{3-[ (bi phenyl - 4-yl ) oxy] propyl } pyrrolidine, 25 -
trans-1-{3-[ (bi phenyl -4-yl) oxyj propyl } -3, 5-di net hyl pi pe

ri di mbere alkyl, alkenyl or alkynyl is optionally substituted with a heterocycle, a
(Rl Sldp RIS g oY1 propyT) 3. &-di met

1-{3-[ (4" - et hyl bi phenyl - 4-yl ) oxyj propyl } pi peri di ne,
1-{3-[ (4" - met hoxybi phenyl - 4-yl ) oxy] propyl } pi peri di ne,
- b) C1-C4 alkyl, C2-C4 alkenyl or C2-C4 alkyny! each being substituted with

S}ﬁg)é’é %néré 'c;feﬂl,par}?zf?%ycloalxyl) ?’S)(&;Qb?n?-\q Fi3|§4,"-5t-w}qmnﬂ$ tefjocycle,

tr anghgsdin ﬂ’hﬂﬁbhi"ni(}éﬁ"r [ (4" -methyl bi phenyl -4-yl ) oxy] pr

opyl } pi peri di ne,
1- {3WF(=@ awéﬁnypmrpﬁ{@@ubswutﬁd) With opeoy NP pebalagea, C1-Ca alkyl,

t{ ?3%3@ %’y?as&l ) phienoxy prglpiliol} Blegle(rj: gsne -

t r anwh8rein dFﬁEiIHyD( rep{<ents ddtalylendy hikph@ans ydlkynyisrd, pi
per i

it {‘ghfzw RIoRkylds YR dhBRy s e sRtERIsd avaloaliy! aroup optionally
Sliéthotda St 6% bY e 6Pndibod e o) alkyl 0L prcH e

eridine, -

(JN YipNRIR4Withtrs@ or1l,{@4 4- (pyr azol - 3- yI ) phenoxy] pr opy!
}pi p\ﬁﬁél%' ﬂSterocycle is a piperidine, optionally substituted with C1-C4 alkyl;

c) CONR7RS8, where R7, R8 represent independently a straight or branched
C1-Cs alkyl;

d) -C(OH)R5R6 with RS and R6 representing independently a straight or
branched C¢-C4 alkyl or C»-C4 alkenyl or alkynyl, an aryl group or taken together
with the carbon atom to which they are attached form a saturated or partially
unsaturated monocyclic or bicyclic carbocycle;
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, 1 {(blphenyl 4,4" -diyl)bi s[oxy(propan-1, 3-diyl)]}

ne

(3 pi peri di nopr opoxy) bi phenyl - 4-yl ] oxy} propyl
10

[
4' (3 pi peri di nopr opoxy) bi phenyl - 4-yl ] oxy} pr opy
i dine, -
(bi phenyl - 4, 4' dlylﬂ@ﬁs[oxy(propan 1,
pyrrolidine - , 1 {nethylenebls[(phenyl

4 d

(ss' %%éﬁ{vz&%@pan%@b RS 1 0
ks bn, gpm}ai@wacnmlkw 1DWENRERAe 15 -

(35) 1-{3-[4-(trans-4-di met hyl am nocycl ohex- | -yl ) phenox

y] propyl } - 3- net hyl pi peri di ne, -
(39)1)% BRh2Ybxy ghotiplif-Witc{hé Brhpriesptishan, Bubstitiied by one or

MSdO_f halogeni GeCi dilkyh @O, dikghédyt] NR3RA] oxy} propyl ) pi
peri di ne -
(3S,5S)-1-{3-[4-(trans-4-norphol i nocycl ohex- 1-yl ) phenox

y] pr @pib “%Eﬁ ;20 di met hyl pi peri dine -
(3S)-1-( 4 Ytrans 4- nmor phol i nocycl ohex-1 -yl ) phenoxy] p

ropyl }-3- nethyl pi peridine -

- it £ R e BRABRChHBSEHH A Hyatageh) BUARALPEANned C+
Q:z, byl 8r Gnizsyl4romp phtaken meth@mbth they hitrobematorh o aybyich they are
erldlne 25 dih drochlor

?L achigds o a s -Satwaiash | rﬁ’@%’i?jlb’oﬁ@ﬁati"@tpﬂpm?lﬁ offy | bicyclic
ﬂzgt‘g;’&é)c@ Bﬁh?te?de?gld(fﬁjlﬁhéﬂ é rt%t}tg tlhn%%eygq more c>f1 Halogen atom,
@@ alkyk Y301 1e@% la)kyl, ;i di ne, di hydrochl oride 141
(3S)-3-nethyl-1-{3-[4-(trans-4-nor phol i nocycl ohex- 1-

yl ) phenoxy] pr opyl } pi peri di ne, di hydrochl oride -

1- ( Sor théir dHirREEdicafyaEsaptable ey hydraids] Bx HydResy saRs, or the

peri.di ne

polymorphic 4s5rw$tpﬂsﬂe cBtshles of these \onasngsqrpthely ppiical eisomers,
Hﬁ%"”%"%% e eTS oL N e 1- en- 1 - yI ) bi phenyl - 4- yI

] oxy} propyl ) pi peri di ne

Z)-1-(3-{[4" -(3-pi di h | -4-yl
4.02(#?;&93%(; ﬁpéqﬂﬁ{gi gnybﬂg ot the preecrclgdmgy clgu w%rgein RYand R2
form together with the nitrogen atom o which they are attached a mono saturated

nitrogen-containing ring of formula:;
N (CHR®),,

with m= 4 or 5, each Rb is independently identical or different represents a

hydrogen or a C4-C4 alkyl;

R is chosen from the groups selected within:
a) a ring chosen from monocyclic_heteroaryl, saturated or partially saturated
heterocycloalkyl, or cycloalkyl, each optionally substituted with one or more of
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1-met hyl -4-[4' - (3-pi peridi nopropoxy) bi phenyl ] pi per azi ne

1-{3-[4-(cis-4-di et hyl am nocycl ohex-1| -yl ) net hyl phenoxy

] propyl } pi peri di ne, -

1-{3-[4-(trans-4-di net hyl am nocycl ohex- 1 10

yl ) met hyl phenoxy] propyl } pi peridi ne, 4-(3-{[4"-(3-pi

peri d i nopropyl)bi phenyl - 4-yh3pxy}propyl)p iperid ine,

(38 55)-1-{3-[4-(trans-4-am nocycl ohex- 1- )é) henoxy] pro
gialagen, @iomi et @lipyhr iQHGieC4- alkyl, OH, NR3 and/or where the

(%ﬁ%{géyiél%ﬁkﬁ o(r%e?%'bgw{ '?:oR'n%r sg aPN t}SH &tﬁﬂ%&lrﬂlbe% }l\?%rtom may

(b’éShtHefoqfrr{éfM-@xvaémMT@ peri di n-1-yl) propoxy] phenyl } pyr
i di ne 1-oxid

4- [ 4£DESH f;em @PRepIcln Ry HebrAR pRgA ghihstitategwifle one or more of
%Féh*b\ﬂbn foldrtd a{l@%qugﬂdybw aﬁém‘“ n-1 - yl | propoxy} p

) pyr'i di ne hydroxy "4-{3-[(
S) - 3- net hyl pi peri di n-1- yI]propoxy}phenyI]pyrldlne, 20

1- metigre alkyl afeny! <%rsa'k@vm PRticpial SRS tiuted Wit AdRIRIPYCle of @

'?@ﬁbﬂ'ohﬁb/tﬁééi’é Gl such as NR3R4
2-(3- pi peri di nopr opoxy) - 4- (4-{3-[(39)-3-net hyl pi peridin

-1 yl ] propoxy}phenyl)pyrid ine -

henngj %(aﬂgi 3C£ as?akén{ﬁeép&%f %Tky%l eécryl)lefﬁr om&lﬁed with
bné%r[rﬂoré‘bfmfmyw&da)kwbyLmRBRaoxy] propyl } pi peri di ne

( 35) wme{escww% Issa ¢ 4o Hymesbpesd palveatpd ryeleatsd grovemationally
Fﬁ%%ﬁ&%zﬁgﬂ fﬁ@rz 4-r|h®§'r-eo9<§/'g§gﬁohexyl ) phenoxy] pr opyl } - 3- net

hyl pi peri di ne -
L3 BORNIR7Rs, (Whars P BN EpRSERY IniRpanaanth Pa SBhighR 6 banched
@@4 éqk){ds [ 4- (4- hydroxy- 4-net hyl cycl ohexyl ) phenoxy] prop

yl'}-

3- net hyl pi peridine 30 -
1 {3-[trans-4-(4- hydroxycyclohexyl)phenoxy]propyl}p|per

[ d| n L :

(D [PRRHRIRE 1y BEaR0R 3P JRESEET IR AOSRSsEERY 2 Stmiant or
btamchaﬁ {Gptl. dlklygor €2-Cs %lkenyl, or taken t;cogether with the carldaon atom to
1- pet byl - 4-[ 4- ( 3- pj i di
whn% tc’l%/ey aré attgachg& Qggr#\ éns%ﬂr%?eocf( %)r ;?J‘rﬁzl‘ ox%]sgtdo gtgd mno%ocychc

bggﬁl‘qgl 4-[ 4- ( 3- pi peridi nopropoxy) benzyl oxymet hyl ] pi p
eri
- 1- et hyl - 4-{2- [ 4- (3- pi peri di nopr opoxy) benzyl oxy] et hyl }
pi per)l g 'bré%Zyioxy group in which the phenyl is optionally substituted by one or

more of halogen; C4-C4 alkyl, O-C4-C4 alkyl, -OH, NR3R4;
T) isopropenyl;
wherein R3, R4 represent independently hydrogen, a straight or branched C4-

C.-alky! or an ary! group or taken together with the nitrogen atom to which they are
attached form a saturated or partially unsaturated monocyclic or bicyclic
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5

-1-ethyl -3-[4-(3-pi peridi nopropoxy) benzyl oxy] pi peri di ne
, or their pharnaceutically acceptable salts, hydrates,
or hydrated salts, or the polynorphic crystalline
structures of these conpounds or their optical isoners,
racemat es, diastereoners or enantioners. 10 8. Conpound
according to anyone of the preceding clains chosen
from - 138

trans | -{3-[4- (N, N-di met hyl car banoyl ) phenoxy] propyl } - 3,

d' et hc_Y[ l'ﬁaéger 'ng H@P%We%r@ ugﬁcgm}fu}or% or. mpEe of Halogen atom,

d
?H%?mylgmﬁgﬁo@& II pr opyl but yi ) phenoxy] pr opyi } pi perid
ine, -

ggfﬁﬁ}\@wﬁ% %4#1.}{{5:3@@%%%6?@%% ?M%gl Spﬁﬁﬁj fated gé’lfée or the

ﬁ?jl[nﬁofp?n@lcﬁﬁltalﬁhél Sielesy Jablthesd bompduAdS-drethisithysticapisomers,

I di ne

Facamates, gigsferepmess g eRAMPMATBer i di no) pr opoxy] phenyl } - 2
,3,4,5- tetrahydropyridine, - trans- 1 -{3-[4-(4,5-d

i hyd ro-3H pyrrol -2-yl)phenoxy] propyl }-3, 5-

8i netCyhpoyrer actionding to anyone of the preceding claims, wherein R is one of

-1-{3-[4-(cis-4-di net hyl am nocycl ohex- 1-yl ) phenoxy] prop

% 1piperidine, 25

-1-{3-[4- (twans- 4-di met hyl am nocycl ohex- 1-yl ) phenoxy] pr

opyl } - pi peri di ne, -

G- { 3-Gampaunst acc@ndum ranyenandinthey ereseasing -gaimshevitergin R is

‘?ﬁo{%%xlfw F?@ﬁs E)S?Qtfrlpg?mt hyl enam nocycl ohex- 1-yl) phenox

Idteroapyl |r|hgs bb htsmlgmeN atom ,optionally in the form of N- Oxyde (N*-O",
trans-1-{3-[4 hyI am_nocycl ohex-

I
gt %9 rngst bgmggqpt@paux ﬁ%%l,’ﬂ.ggq withaee ormore. of halggen aton¥ or C1-
&4 Tk?r L;{3-[4-(trans-4-dinethyl am nocycl ohex- 1-yl ) pheno
? ?{pyl}hS 5I di metg%l pi peri di ne, o4 alko
aryt $ueh 82 pheeylhsubstiplied withdoyd pon}qrﬁrmf@ﬂﬂ# piyl, D10-C4 alkyl,

‘NR3R4, -C2-C4 alkenyl

where alkyl, alkenyl or alkynyl is optionally substituted with a heterocycle or
NR3R4.

7. Compound according to anyone of the preceding claims chosen from:

- trans-1-{3-[4-(N,N-dimethylcarbamoyl)phenoxylpropyl}-3,5-
dimethylpiperidine,
- trans-1-{3-[4-(N,N-tetramethylenecarbamoyl)phenoxy]propyl}-3,5-
dimethylpiperidine,
- 1-[3~(4-benzoylphenyl)propoxy]piperidine,
~ 1-[3-(4-cyanomethylphenylpropoxy]piperidine,
- trans-1-{3-[4-(1-hydroxy-1-methylethyl)phenoxy]propyl}-3,5-
~ dimethylpiperidine,
- (RS)-1-{3-[4-(1-hydroxy-1-methylethyl)phenoxy]propyl}-3-methyipiperidine,
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- 1-{[3-{4-(4-pyridyl)phenoxy] propyl } pi peridine, 5 -
trans- 3, 5-di net hyl - 1-{3-[ 4- (4- pyri dyl ) phenoxy] pr opyl } pi
peridine, -
1-{3-[4-(3-pyridyl)phenoxy] propyl } pi peri di ne,

trans- 3, 5-di met hyl - 1- {3-[ 4- (pyr azol
-3-y|)phenoxy]propy|}p|perldlne -

di - -{(bi phenyl -4, 4 dlyl)bls[oxy(propan 1,3-diyl)]}

plperldlne - 139

4- ( 3- {[4 (3- plperldlnopropoxy)blphenyl 4-yl ] oxy}propyl

15 I Ao oS e ERR BRI or oy
re

dp -q {'39[14"(*? rnfdroxycxciopergyl))ﬁtgegoxr]g){%yl}rp:%%ﬁqe 3-diyD)])

pyrr el’h—{ar[ﬂf('i hydroxy-1-allylbut-3-enyl) phenoxy]propyl}piperidine,

(ﬁS) i‘;anst r—‘%ﬁ' (41|sf3S’ro%n&lphgl)(&y%/robw%@é%&ﬁﬁg?ﬁ }’lgln%e” d

1- {3 Erénécn& - SORIgHNoRPeYSHyAPiReriding ) phenoxy] propyl } p
1p{ 3= [&B @tSHr{@-[A (frenpiéciimetiamierexclohex-1 piehergmirropyl}-3.5-
%g's;)%gh%f@pﬁ’ﬁe’ﬁ% [4-(cis-4-norpholinocycl ohex- 1-
87 ne o phol AeoC Blex 1 = YO\ henosy]
propyrr?ésﬁ%air@qztﬁgl’-ﬂ&- {4-phe oxypﬂenoxy)pro)éy?]&pené] ine y

Fl)eg |3 diégzﬂ (3%&%%6&89%%@%'ze’@,@,[s/ketﬂar%}éwlb%Ppy' ) pi

1- { 3- frang-6-{8+[BeBi Tiimatoylpipesdina)prophdplanile, 3 dyd-tgtrghdro-
I(gIS?SMrique{ 3- (3-net hyl pl‘perl di n- 1-yl ) propoxy] phenyl } pyr

| di nefrdneAL@g4-(4,5-dihydro-3H-pyrrol-2-yl)phenoxylpropyl}-3,5-
(3S)-4-{4- l[-{36[( 3( nmet hyl pi perplydl n- f){/J )proyg)%xpﬁ)henyl }pyr
i di ndimethylpiperidine,

|( 3?2164-@ ﬁﬂ(%s!«ﬁg %tﬁ%éﬁ’n‘in%%%igh& AphRhBRABIEBYARY

- { 3- { 14 3s-(Bhargst4Hdimiethyjanyinboyviohex) Py phendxyimpyyilpigendine,

??S;)I ﬁé'@g{(&gﬂéﬁm\s}@m'aﬂwf)%éH&W?BWWPP%D!H@EIMB,
hy! pi P?ﬁJ[ﬂJ(#&ms—the{ré‘rﬁbﬂwy%% ;dnau A m pbl e

salts, ?/ drates, or hydrat ed sal’ts, pol ynor phi c
cryspwﬂy}P@eﬂthures of these conpounds or their

chari o] 95 g4 EERIBI Rt BPhBk g VB B v e
pr ec@ﬁmagylp nﬂﬁqe(;hosen from 144 -
5 answqﬁ;? T{gT T(B'@F cﬁ@ethlylanrglaggyc?ér?&-)l- Sﬂgn&ﬁpmg%} 3,5-
dimethyipiperidine,
- 1-{3-{(biphenyl-4-yl)oxylpropyl}pyrrolidine,
- tfrans-1-{3-[(biphenyi-4-yhoxy]propyl}-3,5-dimsthylpiperidine,
- (38,58)~1-{3-[(biphenyl-4-yhoxy]propyl}-3,5-dimethylpiperidine,
- 1-{3-[(4'-methylbiphenyi-4-yl)oxylpropyl}piperidine,
- 1-{3-[(4"-methoxybiphenyl-4-yl)oxy]propyl}piperidine,
- (RS)-1-{3-[(biphenyl-4-yhoxy]propyl}-3-methylpiperidine,
- trans-3,5-dimethyl-1-{3-[(4"-methylbiphenyl-4-yl)oxylpropyl}piperidine,
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1-{3-[4-(1-hydroxy-1-propyl butyl)phenoxy] propyl } pi perid
ine, -
6-[4-(3- p|perldlnopropoxy)phenyl] 2,3,4,5-tetrahydropyr
idine, 5
trans-6-{4-[ 3- (3, 5-di net hyl pi peri di no) propoxy] phenyl } -2
3 4,5- tetrahydropyridi ne,
1-{3-[4-(cis-4- dlnethylan1nocyg1ohex | -yl ) phenoxy] propy
| } pi peridine,

oéyi{ }731‘[{ﬁ E\él rﬂé*ﬁg'élp%ﬁﬁmhylbﬁﬂmﬁyﬁﬁ:B&@diné yl ) phenoxy] pr
1- { 3- 143([é+(8-thienghphemoxyiptanyBpipeddinel ohex- 1- yI ) phenoxy]

gr?gyl %ﬁf%gy'}fﬁ@)@%ﬂw FH?P%'MP@'%E?/’CI ohex-1-yl ) phenox

y1l pr opghk-3 @Hﬁﬁéth?ll-‘fl{% [4- 4- pyrldyl)phenoxyﬂpropyl}plpendlne
trans-1-{3- (cis- hyl am nocycl oheXx- 1-yi ) phenoxy

1 pr om‘*f{P [4; (E pyaﬁyﬂmwppy]p@ﬂyﬁpmndme
02 bt St AL AL BRGYAb eBAbendine oo

1-{[ 3tr{aﬁs-(%-ﬂlmettiyﬂ-‘b—{ﬂqpn(wpe]w-egwphpnpw]prdpy@plpendmle
ber | gt -{(bibheyid AdyliitotypRpant sy ffisedne Y P

t1 r ;ﬁshﬁf gﬁgﬁﬁ@fﬂd*ﬁﬁw bgﬁw-hwl]gﬂ}b%@ﬂmomholme

3 yt ’ﬂBdW@'PW‘#WOPmH@GV)MDMVMMoxy}propyl)pyrrohdme
pi |oeri%'(:l‘I ﬁ(m’ PREAY4 2y oSk BrsaRY Seaififrlondng' Y1) 1)

4 (3 ﬂHf (raemymrebnd[(plwwnmcuiybbmfsmﬂan& Sidpipersdisé,
1 (3 (3[81581-3 {ﬁr[ﬁéW@W@MMIBPmK%VW}%@NB?@BW-3 5-

)Pyrl[i@ﬁé?%@fp%ndmei 4,4 -diyl)bis[oxy(propan-1, 3-diyl)]}
pyr ro(SS)m{aB [4 (trans 4—d|methylam|nocyclohex- -yl)phenoxy]propyl}-S-

I(ﬁg) rr@jﬁpip)éndlne -[4- (4-pyridyl)phenoxy] propyl } pi perid

1- { 3: {35)(ShfetryLopRBQkipyREYIFbIRHROXy ra yipieing, Pr opy! } p

I peridine,

1- { 3= [43({4-4piperdinomptiyl)binbepybkoxyiprepyitiperding pr opy|

{5 T BB RS o B SRS BRBP B PP ERARPRY 3
phendm@t]-.p] m@y'tlhél per| d ine, -

(39)- g (trans-4-nor phol i nocyc| ohex

o 1 et s Tiot RS MR Yanel By ook pTOpyI-3-
methylpapendlne
- 1-{3-{4-(trans-4-morpholinocyclohex-1-yl)phenoxylpropyl}piperidine
- 1-{3-[4-(cis-4-morpholinocyclohex-1-yl)phenoxylpropyl}piperidine,
dihydrochloride
- 1-{3-[4-(trans-4-morpholinocyclohex-1-yl)phenoxy]propyl}piperidine,
dihydrochloride
- (35)-3-methyl-1-{3-[4-(cis-4-morpholinocyclohex-1-
yl)phenoxy]propyl}piperidine, dihydrochioride
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-1-(3-{[4' - (pi peridinonet hyl ) bi phenyl -4-yl]oxy}propyl)p
i peridi ne
-1-{3-[4-(4-pi peridinobut-1-yn-1-yl)phenoxy] propyl }pi pe
ridine -

"(3S)-4-{4-[3-(3-net hyl pi peridin-1-yl)propoxy] phenyl } pyr

i di ne 1-oxide,

(3S)-4-{4-[3-(3-nethyl pi peridi q 1-yl) propoxy] phenyl } pyr
i dine 1-oxide, 5 - 141

(3S)-4-{4-[3-(3-nethyl pi peridi n-1-yl) propoxy] phenyl } pyr
i di ne [ kA R4 A i 1.

(39 L PR R P e ooy dohec ey pr opyi )
- 3- ned)phepoxydpropylipdperidine, dihydrochloride

(3 bl R SRR Bl & ™

sal ts,1. W@ﬁ-ﬁﬁerid?ﬁoﬁl)tdf-?ﬁ-qgymﬂieh%xy]gtopgbﬁipeﬁtalﬁﬁé!mf phic

crystallinhe structures of these conpounds or eir

opt i cdF)1s@rif4'$3-pippodinapermt een-1-9i)aphenddhiliexygpropylpiperidine

enant ggﬁg[(gl;{gﬁ%p@%ﬁg@%ﬂ??pg%e%?—iyﬂgiphgnﬂ@iﬂﬁ&y%roﬁngﬁpiperidine

prece
(39) -g;-mt’lnw-l?=[4'-({3%aibér1'c(iAepmpbﬁdy)b)phbﬁwwwérBlzi'mI@y| }piperid
ine, digx e -. . o
(39) -‘4‘-"&4@['&5("39|%‘?tm/"9m'la%wclﬂh%ﬂ-ylbmﬁwamﬁgm@lWendme,
Lo 1 . ]
I(3|S)n§4?ﬁ?&t—g@?gqxn@bﬁg@ﬁrég‘ﬁcg?!ﬁh?x-)lT) pr opoxy] phenyl } pyr
i di nglymebthyiplesnoxipdpytbiperidite, -

3S)-4-{4-1]3:(3- hyl pi per.i di n-1-yl h I
i ne AR dappeipr e R e ol B b aie. ™'
pr eparnasisy)-10f3-[a-(Eareduadire g SIoHE 29 -y haRySropy L Ns-
prece clainms conprising the step of reacting a

corréb‘lpgﬁ%MiPiR?Fiéblﬁipound. of formula (11): RL JV-(CHZ)~-O
e T3 b BRE AR S0AoBE b RerngiA etk
gr oup (®8)-R{4-12(3-Rietindpipeddinpt-ghpropbxdphefylpyridmeoliogide,
ek DR IETITNINE, MRt LN
(111 5 héfyI-RE4-{3-(3S)-3-methylpiperidin-1-yljpropoxylphenyl)pyridine 1-
oxide,
- 2-hydroxy-4-(4-{3-[(3S)-3-methylpiperidin-1-yl]propoxy}phenyl)pyridine,
- 1-methyi-4-(4-{3-[(3S)-3-methylpiperidin-1-yl]propoxy}phenyl)pyridinium
- 2-(3-piperidinopropoxy)-4-(4-{3-[(3 S)-3-methylpiperidin-1-
yllpropoxy}pheny)pyridine
- 2-methyl-4-(4-{3-[(3S)-3-methylpiperidin-1-yl]propoxy}phenyl)pyridine
- 1-{3-[4-(4-hydroxycyclohexyl)phenoxy]propyl}piperidine

- (38)-1-{3-[trans-4-(4-hydroxycycichexyl)phenoxylpropyl}-3-methylpiperidine

- (38)-1-{3-[4-(4-hydroxycyclohexyl)phenoxylpropyl}-3-methylpiperidine
- 1-{3-[frans-4-(4-hydroxycyclohexyl)phenoxylpropyl}pyrrolidine

- (38)-1-{3-[4-(4-hydroxy-4-methylcyclohexyl)phenoxy]propyl}-3-
methylpiperidine

- 1-{3-[trans-4-(4-hydroxycyclohexyl)phenoxylpropyl}piperidine
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N(CHzZ)3 R2 (Ill) in which RL and R2 are as defined
in general forrmula (1). 5 13. Process of preparation of
a compound according to anyone of the clains 1 to 10
conprising the step of reacting a correspondi ng
conpound of formula (1V) and (V) Rl _ R2 -(CH2)3-XY
R (IV) (V) in which Rl and R2 are as defined in
general formula (1), Y and X ugspectively 10 represent
a nucl eophilic group and a | ing group or a precursor
thereof, R' represents R as defined in fornmula (I) or

R a-swy@-ttrah%da, (ﬂh&@rdswéwdﬂéxzrl)p%oxﬁ{ ﬁﬂﬁzﬁethrlpyrrglidine

preparati on of rrpoun accordin 0 anyone O

pr ecetimaihyl<d-4-(@spiperginpariopgxy) h@n ]wpea@ugl i ng

corr ?ﬁﬂf_’%ﬁ@ %%QQ%U@BW O&{QQBW& é"%etﬂ‘mﬁ é'gé 'and

R2 ar ﬁmhsdeﬁ-{m{qqﬂ-mpéﬂdlrru;l)r@pbnkg)belhbjloxmh?mapéﬁdlne
hal ogen  a poresents R as fined I n general

forrrui'ﬁﬂ'(Yi?[ﬂﬂ@'R'PQ{ IRRATPRRY l?engl@mpwe"dﬂaﬁml a (I1).
20 15. A pharnaceutical conposition conprising a
compound of forrmula (I) according to anyone of clains

or ttbeit (phaimiceutivally recceptaibtalshits, abydrptesh| er aydisscrsalts, or the
SRy ST ceydiine 1Stusties o, fefe BHESLAAES! thdi obfeal isomers.

racemates, diastereomers or enantiomers.

8. Compound according to anyone of the preceding claims chosen from:
- trans-1-{3-[4-(N,N-dimethylcarbamoyl)phenoxylpropyl}-3,5-
dimethylpiperidine,

- frans-1-{3-[4-(1-hydroxy-1-methylethyl)phenoxy]propyl}-3,5-
dimethylpiperidine,
- 1-{3-[4-(1-hydroxy-1-propylbutyl)phenoxy]propyl}piperidine,

- (38,58)-1-{3-[4-(trans-4-dimethylaminocyclohex-1-yl)phenoxylpropyi}-3,5-

dimethyipiperidine,

- B8-[4~(3-piperidinopropoxy)phenyl]-2,3,4,5-tetrahydropyridine,

- frans-6-{4-[3-(3,5-dimethylipiperidino)propoxy]phenyl}-2,3,4,5-
tetrahydropyridine,

- trans-1-{3-[4-(4,5-dihydro-3H-pyrrol-2-yl)phenoxy]propyl}-3,5-
dimethylpiperidine,

- 1{3-[4-(cis-4-dimethylaminocyclohex-1-yl)phenoxylpropylpiperidine,

- 1-{3-{4-(frans-4-dimethylaminocyclohex-1-ylphenoxylpropyl}-piperidine,

- 1-{3-{4-(cis-4-tetramethylenaminocyclohex-1-yl)phenoxy]propyl}piperidine,

- 1-{3-[4-(frans-4-tetramethylenaminocyclohex-1-yl)phenoxy]propyl}-
piperidine,

- trans-1-{3-{4-(cis-4-dimethylaminocyclohex-1-yl)phenoxylpropyl-3,5-
dimethylpiperidine,



preparation of a nmedicanent for acting as a |igand of
the H3 receptor for admnistration to a patient in the
need thereof. 5 17. Use of a conpound of fornmula (1) as
defined in anyone of clains 1 to 10 for the
preparation of a nmedicanent for treating and/or
preventing CNS di seases or conditions. 18. Use
according to claim17 for theléﬁeatnent and/ or
prevention of Al zheiner's sease, attention,
wakef ul ness and nenorization di sorders. 19. Use

ac C oL Giapg- 1L B[ @raRs dldrfdith BRirldcgaloreRI1-AiHebxylpropyl}-3, 5-
preventlon of cog nitive eficitsS in psyc fatric

pat hdlmgmﬁl‘ﬁilpeﬂdlrm Use accordi ng to anyone of ](c3| ai ns
17
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- 1-(3-{[4'-(piperidinomethyi)biphenyl-4-ylJoxy}propyl)piperidine
- 1-{3-{4-(4-piperidinobut-1-yn-1-yl)phenoxy]propyl}piperidine
- (38)-4-{4-[3-(3-methylpiperidin-1-yl)propoxylphenyl}pyridine 1-oxide,
- (35)-4-{4-[3-(3-methylpiperidin-1-yl)propoxylphenyl}pyridine 1-oxide,
- (35)-4-{4-[3-(3-methylpiperidin-1-yl)propoxylphenyl}pyridine 1-oxide,
- (3S)-1-{3-[trans-4-(4-hydroxycyclohexyl)phenoxy]propyl}-3-methylpiperidine,
- (38)-1-{3{4-(4-hydroxycyclohexyl)phenoxyjpropy}-3-methylpiperidine,
or their pharmaceutically acceptable salts, hydrates, or hydrated salts, or the
polymorphic crystalline structures of these compounds or their optical isomers,

racemates, diastereomers or enantiomers.

9. Compound according to anyone of the preceding claims chosen from:
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- trans-1-{3-[4-(1-hydroxy-1-methylethyl)phenoxylpropyl}-3,5-
dimethylpiperidine,

- 1-{3-[4-(1-hydroxy-1-propylbutyl)phenoxy]propyl}piperidine,

- 6-[4-(3-piperidinopropoxy)phenyl]-2,3,4,5-tetrahydropyridine,

- trans-6-{4-[3-(3,5-dimethylpiperidino)propoxy]phenyl}-2,3,4,5-
tetrahydropyridine,

- 1-{3-[4-({cis-4-dimethylaminocyclohex-1-yl)phenoxylpropyl}piperidine,

- 1-{3-{4-(frans-4-dimethylaminocyclohex-1-yl)phenoxylpropyl}-piperidine,

- 1-{3-[4-(cis-4-tetramethylenaminocyciohex-1-yl)phenoxy]propyl}piperidine,
- 1-{3-[4-(frans-4-tetramethylenaminocyclohex-1-yl)phenoxylpropyl}-
piperidine,

- trans-1-{3-[4-(cis-4-dimethylaminocyclohex-1-yl)phenoxy]propyi}-3,5-
dimethylpiperidine,

- trans-1-{3-{4-(trans-4-dimethylaminocyciohex-1-yl)phenoxy]propyl}-3,5-
dimethyipiperidine,

- 1{[3-{4-(4-pyridyl)phenoxy]propyl}piperidine,

- trans-3,5-dimethyl-1-{3-{4-(4-pyridyl)phenoxy]propyl}piperidine,

- 1-{3-[4-(3-pyridyl)phenoxy]propyl}piperidine,

- trans-3,5-dimethyl-1-{3-[4-(pyrazol -3-y)phenoxy]propyl}piperidine,

- di-1,1'{(biphenyl-4,4'-diyl)bis{oxy(propan-1,3-diyl)]}piperidine,

- 4-(3-{[4'-(3-piperidinopropoxy)biphenyl-4-yljoxy}propyl)morpholine,

- 1-(3-{[4'-(3-piperidinopropoxy)biphenyl-4-ylJoxy}propyl)pyrrolidine

- di-1,1'-{(biphenyl-4,4"-diy)bis[oxy(propan-1,3-diyl)]}pyrrolidine

- (38)-3-methyl-1-{3-[4-(4-pyridyl)phenoxy]propyl}piperidine,

- 1-{3-[4~(cis-4-morphoiinocyciohex-1-yl)phenoxylpropyl}piperidine,

- 1-{3-[4~(trans-4-morpholinocyclohex-1-yl)phenoxy]propyl}piperidine,

- {38)-3-methyl-1-{3-[4-(cis-4-morpholinocyclohex-1-
yl)phenoxylpropyl}piperidine,

- (35)-3-methyl-1-{3-[4-(trans-4-morpholinocyclohex-1-
yl)phenoxylpropyl}piperidine,
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- 1-(3-{[4-(piperidinomethyl)biphenyl-4-ylloxy}propyl)piperidine

- 1-{3-[4-(4-piperidinobut-1-yn-1-yl}phenoxy]propyl}piperidine

- (35)-4-{4-[3-(3-methylpiperidin-1-yhpropoxy]phenyl}pyridine 1-oxide,

- (35)-4-{4-3-(3-methylpiperidin-1-yl}propoxylphenyl}pyridine 1-oxide,

- (3S)-4-{4-[3-(3-methylpiperidin-1-yl)propoxy]phenyl}pyridine 1-oxide,

- (38)-1-{3-[frans-4-(4-hydroxycyciohexyl)phenoxy]propyl}-3-methylpiperidine,

- (35)-1~{3-]4-(4-hydroxycyclohexyl)phenoxy]propyl}-3-methylpiperidine,
or their phafmaceutically acceptable salts, hydrates, or hydrated salts, or the
polymorphic crystalline structures of these compounds or their optical isomers,

racemates, diastereomers or enantiomers.

10.  Compound according to anyone of the preceding claims chosen from:
- (35)-3-methyl-1-{3-[4-(4-pyridyl)phenoxy]propyl}piperidine, dioxalate
- (35)-4-{4-[3-(3-methylpiperidin-1-y)propoxylphenyl}pyridine 1-oxide, oxalate
- (38)-4-{4-[3-(3-methylpiperidin-1-yl)propoxy]jphenyl}pyridine 1-oxide,
hydrochloride
- (3S5)-4-{4-[3-(3-methylpiperidin-1-yl)propoxy]phenyl}pyridine 1-oxide,
_dihydrochloride.

11.  Process of preparation of a compound according 1o anyone of the preceding
claims comprising the step of reacting a corresponding compound of formula (Ii):

R1
ﬂ—(CHQ)a—OO—R'
R2

(I

in which R1 and R2 are as defined in general formula (I), and R' represents a

precursor group of R.

12 Process of preparation of a compound according o anyone of claims 1 to

10 comprising the step of reacting a corresponding compound of formula (H1):
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R1
N—(CH)y—0
R2

(i

in which R1 and R2 are as defined in general formula (1).

13. Process of preparation of a compound according to anyone of the claims 1
to 10 comprising the step of reacting a corresponding compound of formula (IV)

and (V)
R1
N—{(CHp);—X Y_Q_R,.
R2

(IV) )
in which R1 and R2 are as defined in general formula (l), Y and X respectively
represent a nucleophilic group and a leaving group or a precursor thereof, R"
represents R as defined in formula (1) or R' as defined in formula (il).

14.  Process of preparation of a compound according to anyone of the preceding
claims comprising the step of coupling corresponding compounds of formula (V)

and (VI)
Rt
N-H Hal—(CHz)s—O‘Q—R"
R2

V) (Vi)
in which R1 and R2 are as defined in formula (1}, Hal represents a halogen atom,
R" represents R as defined in general formula (I) or R' as defined in general

formuta (11).

16. A pharmaceutical composition comprising a compound of formula (I)
according to anyone of claims 1 to 10 with a pharmaceutically acceptable excipient

or carrier.
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16. Use of a compound according fo anyone of claims 1 to 10 for the
preparation of a medicament for acting as a ligand of the H3 receptor for

administration to a patient in the need thereof.

17.  Use of a compound of formula (I) as defined in anyone of claims 1 to 10 for
the preparation of a medicament for treating and/or preventing CNS diseases or

conditions.

18.  Use according to claim 17 for the treatment and/or prevention of Alzheimer's

disease, attention, wakefulness and memorization disorders.

19.  Use according to claim 17 for the treatment and/or prevention of cognitive

deficits in psychiatric pathologies.

20. Use according to anyone of claims 17 to 19 for the treatment and/or

prevention of disorders in aged persons, depressive or asthenic states.

21. Use of a compound of anyone of claims 1 to 10 for the preparation of a
medicament for the treatment and/or prevention of Parkinson's disease, obstructive
sleep apnea, dementia with Lewy bodies, vascular dementia.

22. Use of a compound of anyone of claims 1 to 10 for the preparation of a

medicament for the treatment and/or prevention of epilepsy.

23. Use according to claim 17 for the treatment and/or prevention of vertigo,

motion sickness, obesity.

24,  Use of a compound of formula (I) as defined in anyone of claims 1 to 10 for
the preparation of a medicament for treating and/or preventing diabetes and the

metabolic syndrome.
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25. Use of a compound of formula () as defined in anyone of claims 1 to 10 for
the preparation of a medicament for treating and/or preventing sleep disorders,
stress, psychotropic disorders, convulsion, depression, narcolepsy, disorders of the
hypothalamohypophyseal secretion, the cerebral circulation and/or immune

system.

26. Use of a compound of formula (l) as defined in anyone of claims 1 to 10 for
the preparation of a medicament for facilitating night works or adaptation to time
shift in healthy humans.

27. A process for preparing compound of formula (X)

“e”SNH
(X)
comprising the step of reducing compound of formula (XI):
) N
//N

(X1.





