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PHENOXYPROPYLPIPERIDINES AND -PYRROLIDINES AND THEIR USE AS
HISTAMINE H3 -RECEPTOR LIGANDS

The present patent application concerns new ligands of the Hs-receptor, thesir
process of preparation and their therapsutic use.

Antagonists of histamine Hj-receptor are known especially to increase
synthesis and release of cerebral histamine. Through this mechanism, they induce
an extended wakefulness, an improvement in cognitive processes, a reduction in
food intake and a normalization of vestibular reflexes (Schwartz et al., Physial,
Rev., 1891, 71: 1-51). '

Histamine Has-receptor agonists are known to inhibit the release of several
neurotransmitters including histamine, monoamines and neuropeptides and
thereby exert sedative and sleep-promoting effects in brain. In peripheral fissues,
Hs-receptor agonists exert namely anti-inflammatory, anti-nociceptive, gastro-
intestinal, antisecretory smooth muscle decontracting activities.

Hs receptor antagonist or agonist compounds previously 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 directed to antagonist and/or
agonist compounds having such structure, in particular EP 197 840, EP 484 010,
WO 93/14070, WO 96/29315, WO 92/15 567, WO 93/20081, WO 93/20062, WO
95/11894, US 5 486 626, WO 93/12107, WO 83/12108, WO 85/14007, WO
85/06037, WO 97/20092, EP 680 960, WO 096/38141, WO 96/38142, WO
96/40126.

In the litterature, Plazzi et al., Eur. J. Med. Chem., 1985, 30, 881, Clitherow et
al., Bioorg. & Med. Chem. Lett,, 8 (7), 833-838 (1998) Wolin et al., Bioorg. & Med.
Chem. Lelt., 8, 2157 (1998) can be cited also in this respact.
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Nevertheless, such imidazole derivatives may show drawbacks such as poor
blood-brain barrier penetration, interaction with cytochrome P-450 proteins and/or
some hepatic and ocular toxicities,

Non-imidazole known neuro-active compounds such as betahistine (J-M.
Arrang et al., Eur. J. Pharmacol., 1985, 111: 72-84), phencyclidine (J-M. Arrang et
al., Eur. J. Pharmacol,, 1988, 157; 31-35), dimaprit (J-C Schwarlz et al., Agents
Actions, 1990, 30: 13-23), clozapine (M. Kathmann et al., Psychopharmacology
1894, 116: 464-468), and sesquiterpenes (M. Takigawa et al., JP 06 345 642 (20
Dec. 1994)) were suggested to display Hs-receptor antagonism but all these
compounds have only very low potency.

These compounds were previously known as therapeutic agent before the
discovery and characterization of the histamine Hs-receptor, in particular as neuro-
active agents for example as neuroleptic (clozapine) or psychotomimetic
(Phencyclidine) agent.

When tested at the Hi-receptor, these compounds were shown to 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
Hs-receptor ligands not containing imidazole ring that reduced the above-
mentioned drawbacks. These compounds, their preparation and therapeutical
applications therecf have been described in the international patent application

WO 00/06254.

More specifically, WO 00/062564 discloses, inter affia, compounds of formula

{lta):
R1
fN—chain A'—X"—chain B"—Y"
R2
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More precisely, formula (la) depicts a general phamacophore that is
furthermore widely exemplified in the above-mentioned patent.

For pharmaceutical use, it is desirable io have compounds that are
metabolically stable. A general way for metabolising aromatics is the para
oxidation. So it is wise fo focus on compounds having a substituent in this position.

However, the inventors have found that compounds of WO 00/06254
exhibiting a para-substituted phenyl group generally inhibit cytochromes 2D6 or
3A4. This is particularly deleterious for pharmaceuticals as these cytochromes are
both involved in metabolisation of xenobiotics and biotransformation of
endogenous products.

Surprisingly, the inventors have now discovered that some specific
modifications on these structures both afford compounds displaying a very goed
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 fulfili these

reguirements.

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

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

R1
N—(CH,),—0 R
R2

()

formula (1):
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with R1 and R2 taken together with the nitrogen atom to which they are attached,
form a mono or bicyclic saturated nitrogen-containing ring; preferably, said ring is

of formula;
(CHR?Y),,

with m= 4 or 5, each Rb is independently identical or different, and Rb represents a
hydrogen or a C¢-Cy4 alkyl, or 2 Rb form together a bond so as to form a bicyclic

ring, such as, for example
Rb Rb

>_
R >_>— Rb

Ro o Rb

R is chosen from the groups selected 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
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 optionally
substituted with one or more of Halogen atom, C1-C4 alkyl 0-C1-C4 alkyl, OH,
NR3R4, -C2-C4 alkenyi 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)n-NR3R4, -O-(Alkyl)-Heterocycle
whereinm=0c¢r1,n=00r1,
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where aryl is optionally substituted with one or more of halogen, C4-C4 alkyl,
0-C4-C4 alkyl, -OH, -(0),-X-NR3R4,

where n=0 or 1, X represenis an alkylene, alkenylene, alkynyiene,

where cycioalkyl is a 4 to 7-membered saturated cycloalkyl group optionally
substituted with one or more of halogen, C1-C4 alkyl, O-C4-C, alkyl, -OH or -
(Alkyl)pNR3R4 with p=0 or 1, and

where Heterocycle is a saturated N-containing 5- to 10-membered ring,
optionally subsiituted with C1-C4 alkyl;

c) CONR7RS, where R7, R8 represent independently a straight or branched
C1-Cy4 alkyl;

d) - C(OH)R5R6 with RS and R6E representing independently a straight or
branched C4-C4 alkyl or C2-C4 alkenyi or alkynyl, an aryl group or taken fogether
with ithe carbon atom io 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-C,4 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-C,4 alkyl, -OH, NR3R4:

g) isopropenyl;

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

wherein R3, R4 represent independently hydrogen, a straight or branched Cs-
C4 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
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heterocycle or heteroaryl optionally comprising one or more further heteroatoms
and/or 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
polymarphic crystalline structures of these compounds or their optical isomers,

racemates, diastereomers or enantiomers.

In a), where R is phenyl or naphthyl, then at least one of Rb is a C4-C; alkyl.

Preferably, in general formula (1) :

R1 and R2 form together with the nitrogen atom to which they are attached a
mono saturated nitrogen-containing ring of formula:

N (CHR®),,

with m= 4 or 5, each Rb s independently identical or different represents a

hydrogen or a C4-C; 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
heterocycloalky! or heteroaryl comprise a N-atom within the ring, the N atom may
be in the form of N-Oxyde (N*-0"), 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 alkyny!,
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where alkyl, alkenyl or alkynyi 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=0or1,

where aryl is optionally substituted with one or more of haiogen, C4-C4 alkyi,
0O-C4-C4 alkyl, -OH, -(0)-X-NR3R4 where

wherein n=0 or 1, X represents an alkylene, alkenylene, alkynylene,

where cycloalkyl is a 4 o 7-membered saturated cycloalkyl group oi:tional[y
substituted with one or more of halogen, C+-C4 alkyl, O-C4-C4 alkyl, -OH or -
(Alkyl)oNR3R4 with p=0 or 1, and

where Heterocycle is a saturated N-containing 5- to 10-membered ring, such
as piperidine, optionally substituted with C1-C4 alky!;

c) CONR7R8, where R7, R8 represent independently a straight or branched
C+-Cy alkyl:

d} ~C(OH)R5R6 with R5 and R6 representing independently a straight or
branched C:-C4 alkyl or Co-C4 alkenyt or alkynyl, an aryi group or taken together
with the carbon atom io which they are attached 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, C4-C4 alkyl, O-C4-C, alkyl, -OH, NR3R4;

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

) isopropenyt;
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wherein R3, R4 represent independently hydrogen, a straight or branched C4-
C4 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.

More preferably, in general formula (f) :

R1 and R2 fomm together with the nitrogen atom to which they are attached a

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

with m= 4 or 5, each Rb is independently identical or different represents a

hydrogen or a C4-C, 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 monocyciic aryl such as phenyl subsiituted with one or more of
C1-C4 alkyl, O-C1-C4 alkyl, NR3R4, -C2-C4 alkenyl,
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where alkyl, alkenyl or alkynyl is optionally substituted with a heterocycle or a

functional basic group, such as NR3R4

b) C1-C4 alkyl, C2-C4 alkenyl or C2-C4 akynyl each being substituted with
one or more of CN, aryl, cycloalkyl or -NR3R4

where cycloalkyl is a 4 to 7-membered saturated cycloalkyl group opfionally
substituted with one or more of NR3R4,

¢} CONR7RS, where R7, R8 represent independently a straight or branched
Cy-Cy alkyl;

d) -C(OH)R5R6 with R5 and R6 representiing independently a straight or
branched C4-C4 alkyl or Cz-C4 alkenyl, or taken together with the carbon atom to
which they are attached form a saturated or partially unsaturated monocyclic

carbocycie;

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

f) isopropenvi,

wherein R3, R4 represent independently hydrogen, a straight or branched Cy-
C4 alkyl or an aryi group or taken together with the nitrogen atom to which they are
attached form a saturated or partially unsaturaied 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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More preferably, m=5; preferably, where m=4, each Rb=H.

Compounds where R is one of a) are preferred, in particular those those
compounds where R is a) chosen from aryl or heteroaryl rings.

Particularly preferred compounds are such that in a), R is chosen from a ring
chosen from:

heteroaryl, in particular those heteroaryl rings comprising a N-atom, optionally
substituted with one or more of halogen atom or C1-C4 alkyl; preferably, those
heteroaryl rings comprising a N atom where the N atom is in the form of N-Oxyde
(N*-0"), or

aryl such as phenyl substifuted with one or more of C1-C4 alkyl, O-C1-C4

 alkyl, NR3R4, -C2-C4 alkenyl

where alkyl, alkenyl or alkynyl is optionally substituted with a heterocycle or
NR3R4,

Preferred compounds of formula () can be chosen from:

- trans-1-{3-[4-(N,N-dimethylcarbamoyl)phenoxyjpropyl}-3,5-
dimethylpiperidine,

- trans-1-{3-[4-(N,N-tetramethylenecarbamoyl)phenoxylpropyl}-3,5-
dimethylpiperidine, ‘

- 1-[3-(4-benzoylphenyl)propoxylpiperidine,

* 1-[3-(4-cyanomethylphenyl)propoxy]piperidine,

- trans-1-{3-[4-(1-hydroxy-1-methylethyl)phenoxylpropy}-3,5-
dimethylpiperidine,

- (R8)-1-{3-[4-(1-hydroxy-1-methylethyl)phenoxylpropyl}-3-methylpiperidine,
- 1-{3-[4-(1-hydroxy-1-propylbutyl)phenoxy]propyl}piperidine,

- 1-{3-[4-(1-hydroxycyclopentyl)phenoxylpropyl}piperidine

- 1-{3-{4-(1-hydroxy-1-allylbut-3-enyl) phenoxy]propyi}piperidine,

- trans-1-{3-(4-isopropenylphenoxy)propyl]-3,5-dimethylpiperidine,
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- trans-1-{3-(4-styrylphenoxy)propyllpiperidine

- (38,58)-1-{3-[4-(trans-4-dimethylaminocyclohex-1-yl}phenoxy]propyl}-3,5-
dimethylpiperidine

- 1-{3-[4-(benzyloxy)phenoxylpropyl}piperidine

- trans-3,5-dimethyl-1-{3-(4-phenoxyphenoxy)propyl]piperidine,

- B-[4-(3-piperidinopropoxy)phenyl]-2,3,4,5-tetrahydropyridine,

- frans-8-{4-{3-(3,5-dimethylpiperidino)propoxy]phenyl}-2,3,4,5-tetrahydro-
pyridine,

- trans-1-{3-[4-(4,5-dihydro-3H-pyrrol-2-yl)phenoxy]propyi}-3,5-
dimethylpiperidine,

- 1-{3-[4-(cis-4-dimethylaminocyclohex-1-yl)phenoxy]propylipiperidine,

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

- 1-{3-[4-(cis-4-tetramethylenaminocyclohex-1-yl}phenoxylpropylipiperidine,
- 1-{3-[4~(trans-4-tetramethylenaminocyclohex-1-yl)phenoxy]-
propyl}piperidine,

- trans-1-{3-[4-(cis-4-dimethylaminocyclohex-1-yl}phenoxylpropyl}-3,5-
dimethylpiperidine, '

- trans-1-{3-{4-(trans-4-dimethylaminocyclohex-1-ylphenoxy]propyl}-3,5-
dimethyipiperidine,

- 1-{3-[(biphenyl-4-yl)oxy]lpropylipyrrolidine,

- trans-1-{3-[(biphenyl-4-yl)oxylpropyl}-3,5-dimethyipiperidine,

- (38,58)-1-{3-[(biphenyl-4-yl}oxy]propyl}-3,5-dimethylpiperidine,

~ 1-{3-[(4-methylbiphenyl-4-yl)oxy]propylipiperidine,

- 1-{3-[(4"-methoxybiphenyl-4-yl)oxy]propyl}piperidine,

- (RS)-1-{3-[(biphenyl-4-yloxy]propyl}-3-methyipiperidine,

- frans-3,5-dimethyl-1-{3-[(4"-methylbiphenyl-4-yl)oxy]propylpiperidine,

- 1-{3-{(2"-methylbiphenyl-4-y)oxylpropyl}piperidine,

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

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

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

- trans-3,5-dimethyl-1-{3-[4-(pyrrol-1-yi)phenoxyjpropyl}piperidine,

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

- di-1,1'-{(bipheny!-4,4'-diyl)bis[oxy(propan-1,3-diy))J}piperidine,

- 4-(3-{[4'-(3-piperidinopropoxy)biphenyl-4-ylloxy}propyl)morpholine,

- 1-(3-{]4"-(3-piperidinopropoxy)biphenyl-4-ylJoxy}propyl)pyrrolidine,

- di-1,1'-{({biphenyl-4,4'-diyhbis[oxy(propan-1,3-diy}}[}pyrrolidine

- di-1,1{methylenebis[(phenyl-1,4-diylJoxy(prapan-1,3-diy})}piperidine,
- (38,55)-1-{3-[4-(trans-4-dimethylaminocyclohex-1-yl)phenoxy]propyl}-3,5-
dimethylpiperidine

- {3S5)-1-{3-[4~(frans-4-dimethylaminocyclohex-1-yl}phenoxy]propyl}-3-
methyipiperidine,

- (38)-3-methyl-1-{3-[4-(4-pyridyl)phenoxy]propyl}piperidine,

- 1-(3-{[4'-(piperidinomethyl)biphenyi-4-ylloxy}propyl)piperidine

- (38,58)-1-{3-[4~(trans-4-morpholinocyclohex-1-y)phenoxy]propyl}-3,5-
dimethylpiperidine

- (38)-1-{3-[4-(frans-4-morphoiinocyclohex-1-yphenoxy]propyl}-3-
methylpiperidine

~ 1-{3-[4-(trans-4-morpholinocyclohex-1-yl)phenoxylpropyl}piperidine

- 1-{3-[4-(cis-4-morpholinocyclohex-1-yl)phenoxyjpropyllpiperidine,
dihydrochloride

- 1-{3-[4-{trans-4-morpholinocyclohex-1-yl)phenoxylpropy}piperidine,
dihydrochloride

~ (38)-3-methyl-1-{3-[4-(cis-4-morpholinocyclohex-1-
yhphenoxyipropyl}piperidine, dihydrochloride

~ (38)-3-methyl-1-{3-[4-(trans-4-morpholinocyclohex-1-
ylyphenoxy]propy}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)biphenyl-4-ylloxy}propyl)piperidine
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- (2)-1-(3-{{4’-(3-piperidinoprop-1-en-1-y))biphenyl-4-yljoxylpropylipiperidine
« 1-methyl-4-[4'-(3-piperidinopropoxy)biphenyl)piperazine

- 1-{3-[4-(cis-4-dimethylaminocyclohex-1-yl)methylphenoxylpropylipiperidine,
- 1-{3-[4-(trans-4-dimethylaminocyclohex-1-
ylmethylphenoxy]propyl}piperidine,

- 4-(3-{[4'-(3-piperidinopropyl)biphenyl-4-ylloxy}propyl)piperidine,

- (38,53)-1-{3-[4-(trans4-aminocyclchex-1-y)phenoxylpropyl}-3,5-
dimethylpiperidine,

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

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

- 4-[4-(3-piperidinopropoxy)phenyl]pyridine 1-oxide,

- 2-methyl-4-(4-{3-[(35)-3-methylipiperidin-1-yljpropoxylphenyl)pyridine 1-
oxide,

- 2-hydroxy-4-(4-{3-[(3S)-3-methylpiperidin-1-yloropoxy}phenyl)pyridine,

- 1-methyl-4-(4-{3-[(3S5)-3-methyipiperidin-1-yllpropoxy}phenyl)pyridinium

- 2~(3-piperidinopropoxy}-4-(4-{3-[(3S)-3-methylpiperidin-1-
yllpropoxy}phenyl)pyridine

- 2-methyl-4-(4-{3-[(3S)-3-methylpiperidin-1-ylJpropoxy}phenyl)pyridine

- 1-{3-[4-(4-hydroxycyclohexyl)phenoxylpropytipiperidine

- (38)-1-{3-[trans-4-(4-hydroxycyclohexyl)phenoxylpropyl}-3-methyipiperidine
- (35)-1-{3-[4-(4-hydroxycyclohexyl)phenoxy]propyl}-3-methylpiperidine

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

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

- 1-{3-[frans-4-(4-hydroxycyclohexyl)phenoxy]propyl}piperidine

- 1-{3-[trans-4-(4-hydroxycyclohexyl)phenoxy]lpropyl}-2-methylpyrrolidine

- 1-methyl-4-[4-(3-piperidinopropoxy)benzyloxylpiperidine,

- 1-methyl-4-[4-(3-piperidinopropoxy)benzyloxymethyllpiperidine,

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

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

More particularly:

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

- trans-1-{3{4-(1-hydroxy-1-methylethyi}phenoxy]propyl}-3,5-
dimethylpiperidine,

- 1-{3-[4-(1-hydroxy-1-propylbutyl)phenoxy]propylipiperidine,

- (35,58)-1-{3-[4-{frans-4-dimethylaminocyclohex-1-yl)phenoxy]propyl}-3,5-
dimethylpiperidine,

- 6-14-(3-piperidinopropoxy)phenyl]-2,3,4,5-tetrahydropyridine,

- trans-6-{4-[3-(3,5-dimethylpiperidino)propoxylphenyl}-2,3,4,5-
tetrahydropyridine,

- trans-1-{3-]4-(4,5-dihydro-3H-pyrrol-2-yl)phenoxylpropyl}-3,5-
dimethylpiperidine,

- 1{3"[4-(cis-4-dimethylaminocyclohex-1-yl)phenoxylpropylipiperidine,

- 1-{3—[4—(trans-4—dimetﬁy[aminocyclohex—'l -yl)phenoxy]propyl}-piperidine,

- 1-{3-[4-(cis-4-tetramethylenaminocyciohex-1-yhphenoxy]propyl}piperidine,
- 143-[4-(trans-4-tetramethylenaminocyclohex-1-yl)phenoxylpropyl}-
piperidine,

- frans-1-{3-[4-(cis-4-dimethylaminocyclohex-1-yl)phenoxylpropyl}-3, 5~
dimethylpiperidine,

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

- 143-[(2"-methylbiphenyl-4-yl)oxylpropylipiperidine,

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

- frans-3,5-dimethyl-1-{3-[4-(4-pyridyl)phenoxy]propylipiperidine,

- 1-{3-[4-(3-pyridyDphenoxy]lpropylipiperidine,

- frans-3,5-dimethyl-1-{3-[4-(pyrazol -3-yl)phenoxyprepyl}piperidine,
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- di-1,1'-{(biphenyl-4 4'-diyl)bis[oxy(propan-1,3-diy})]}piperidine,

- 4-(3-{[4'-(3-piperidinopropoxy)biphenyl-4-yljoxy}propyl)morpholine,

- 1-(3-{[4'-(3-piperidinopropoxy)biphenyl-4-yljoxy}propyl)pyrrolidine

- di-1,1'-{(bipheny!-4,4'-diyl)bis[oxy(propan-1,3-diy)]}pyrrolidine

- (38)-3-methyl-1-{3-[4-(4-pyridyphenoxylpropyl}piperidine,

- 1-{3-[4~(cis-4-morpholinocyclohex-1-yl)phenoxylpropyltpiperidine,

- 1-{3-~[4~(frans-4-morpholinocyclohex-1-y)phenoxylpropyhipiperidine,

- (38)-3-methyl-1-{3-[4-(cis-4-morphoiinocyciohex-1-
ylphenoxylpropyi}piperidine,

- (33)-3-methyl-1-{3-[4-(trans-4-morpholinocyclohex-1-
yi)phenoxy]propyl}piperidine,

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

- 1{3-[4~(4-piperidinobut-1-yn-1-yl)phenoxylpropyl}piperidine

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

- (38)-4-{4-[3-(3-methylpiperidin-1-y)propaxylphenylipyridine 1-oxide,

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

- {38)-1-{3-|frans-4-(4-hydroxycyclohexyl)phenoxy]propyl}-3-methylpiperidine,
- (35)-1-{3-[4-(4-hydroxycyciohexyl)phenoxylpropyi}-3-methyipiperidine,

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.

Still more particularly:

- trans-1{3-[4-(1-hydroxy-1-methylethyl)phenoxylpropyl}-3,5-
dimethylpiperidine, '

- 1-{3-[4~(1-hydroxy-1-propylbuiyl)phenoxy|propyl}piperidine,

- 8-{4-(3-piperidinopropoxy)phenyl]-2,3,4,5-tetrahydropyridine,
- trans-6-{4-[3-(3,5-dimethylpiperidino)propoxy]phenyi}-2,3,4,5-
tetrahydropyridine,
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- 14{3-{4-(cis-4-dimethylaminocyclohex-1-yl)phenoxy]propyl}piperidine,

~ 1{3{4-(trans-4~dimethylaminocyclohex-1-yi)phenoxylpropyl}-piperidine,

- 1{3-[4+{cis-4-tetramethylenaminocyclohex-1-yl)phenoxy]propyl}piperidine,
- 1-{3-[4-{trans-4-tetramethylenaminocyclohex-1-yl)phenoxy]propyl}-
piperidine,

- trans-1-{3-[4-(cis-4-dimethylaminocyclohex-1-yi)phenoxylpropyl}-3,5-
dimethylpiperidine,

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

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

- trans-3,56-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-yl)phenoxy]propyl}piperidine,

- di-1,1{(biphenyl-4 ,4'-diyl)bis[oxy(propan-1,3-diyl)]}piperidine,

- 4-(3-{[4'-(3-piperidinopropoxy)biphenyl-4-ylloxy}propyl)morpholine,

- 4~(3-{[4"-(3-piperidinopropoxy)biphenyl-4-ylioxy}propyl)pyrrolidine

- di-1, 1'-<{{biphenyl-4,4'-diyl)bis[oxy(propan-1,3-diyl)]}pyrrolidine

- (38)-3-methyl-1-{3-[4-(4-pyridyl)phenoxylpropyl}piperidine,

- 1-{3-[4-(cis-4-morpholinocyclohex-1-yl)phenoxylpropylipiperidine,

- 1-{3-[4-(frans-4-morpholinocyclohex-1-yl)phenoxy)propylipiperidine,

- (3S)-3-methyl-1-{3-[4-(cis-4-morpholinocyclohex-1-
yhphenoxylpropyl}piperidine,

- (3S)-3-methyl-1-{3-[4-(frans-4-morpholinocyclohex-1-
ylphenoxy]propyl}piperidine,

- 1-(3-{[4"-{piperidinomethyl)biphenyi-4-yl]oxy}propyl)piperidine

- 1-{3-[4-(4-piperidinobut-1-yn-1-ylphenoxylpropyl}piperidine

- (3S)4-{4-[3-(3-methylpiperidin-1-yljpropoxylphenyl}pyridine 1-oxide,

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

- (38)-4-{4-[3~(3-methylpiperidin-1-yl)propoxylphenyl}pyridine 1-oxide,

- (38)-1-{3-[trans-4-(4-hydroxycyclohexyl)phenoxy]propyl}-3-methylpiperidine,
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- (38)-1-{3-[4-(4-hydroxycyciohexyl)phenoxy]propyl}-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.

Particularly, preferred compounds are:

- (35)-3-methyl-1-{3-[4-(4-pyridyl)phenoxylpropyl}piperidine, dioxalate

- (3S)~4-{4-]3~(3-methylpiperidin-1-yl)propoxylphenyl}pyridine 1-oxide, oxalate
- {35)-4-{4-[3-(3-methylpiperidin-1-yl)propoxylphenyl}pyridine 1-oxide,
hydrochloride

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

As used hereabove or hereatfter:

"Alkyl" means an aliphatic hydrocarbon group which may be straight or
branched having 1 fo 20 carbon atoms in the chain. Preferred alkyl groups have 1
to 12 carbon atoms in the chain. Branched means that one or more lower alkyl
groups such as methyl, ethyl or propyl are aitached to a linear alkyl chain.
Exemplary alkyl groups include methyl, ethyl, n-propyl, i-propyl, n-butyl, t-butyl, 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 alkenyl groups
include ethenyl, propenyl, n-butenyl, 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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include ethynyl, propynyl, n-butynyl, 2-butynyl, 3-methylbutynyl, n-pentynyl,
heptynyl, octynyl and decynyl.

*Halogen atom” refers to fluorine, ¢hlorine, bromine or jodine atom; preferably
fluorine and chlorine atomn,

"Cycloalkyl" means a non-aromatic mono- or multicyclic hydrocarbon ring
system of 3 to 10 carbon atoms, preferably of § to 10 carbon atoms. Preferred ring
sizes of rings of the ring system include 5 to 6 ring atoms, Exemplary monocyclic
cycloalkyl inciude cyclopentyl, cyclohexyl, cycloheptyl, and the like. Exemplary
multicyclic cycloalkyl include 1-decalin, norbomyl, adamant-(1- or 2-)yl.

"Aryl" means an aromatic monocyclic or multicyclic hydrocarbon ring system
of 6 to 14 carbon atoms, preferably of 6 to 10 carbon atoms. Exemplary ary! groups
include phenyl or naphthyl.

As used herein, the terms “heterocycle” or “heterocyclic” refer to a saturated,
partially unsaturated or unsaturated, non aromatic stable 3 to 14, preferably 5 to 10
membered monoe, bi or multicyclic rings wherein at least one member of the ring is a
hetero atom. Typically, heteroatoms include, but are not limited to, oxygen, nitrogen,
sulfur, selenium, and phosphorus atoms. Preferable heteroatoms are oxygen, nitrogen

and sulfur.
Suitable heterocycles are also disclosed in The Handbook of Chemisfry and

Physics, 76™ Edition, CRC Press, Inc., 1995-1996, pages 2-25 to 2-26, the disclosure
of which is hereby incorporated by reference.

Preferred non aromatic heterocyclic include, but are not limited to pyrrolidinyl,
pyrazolidinyl, imidazolidinyl, oxiranyl, tetrahydrofuranyl, dioxolanyl, tetrahydropyranyl,
dioxanyl, piperidyl, piperazinyl, marpholinyl, pyranyl, imidazolinyl, pyrrolinyl,
pyrazolinyl, thiazolidinyl, fetrahydrothiopyranyl, dithianyl, thiomorpholinyl, dihydro-
pyranyl, tetrahydropyridy!, 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 heterocycles refers to a 5 to
14, preferably 5 to 10 membered aromatic hetero, mono-, bi- or multicyclic ring.
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Examples include pyrrolyl, pyridyl, pyrazolyl, thienyl, pyrimidinyl, pyrazinyl, tetrazolyl,
indolyl, quinolinyl, purinyl, imidazolyl, thienyl, thiazolyl, benzothiazolyl, furanyl,
benzofuranyl, 1,2,4-thiadiazolyl, iscthiazolyl, triazoyl, isoquinolyl, benzo-thienyl,
isobenzofuryl, pyrazolyl, carbazolyl, benzimidazolyl, isoxazolyl, pyridyl-N-oxide, as well
as the fused systems resuliing from the condensation with a phenyl group.

As used herein, the terms “carbocycle” or “carbocyclic” refer to a saturated,
partially unsaturated or unsaturated, non aromatic stable 3 to 14, preferably 5 to 10
membered mono, bi or multicyclic rings. Suitable carbocycles are also disclosed in
The Handbook of Chemistry and Physics, 76" Edition, CRC Press, Inc., 1995-1996,
pages 2-25 to 2-26, the disclosure of which is hereby incorporated by reference.

Preferred carbocycles inciude, but are not limited to cycloalkyls, cycloalkenyls or
cycloalkynyls.

"Alkyl", "cycloalkyl", “alkenyl", "alkyny!", "aryl", "heteroary!”, "heterocycle" and the
likes refers also to the comesponding "alkyiene”, "cycloalkyleng”, “alkenylene",
"alkynylene", "arylene", "hetercarylene”, "heterocyclene" and the likes which are
formed by the removal of two hydrogen atoms.

As used herein, the term "patient’ refers to a warm-biooded animal such as a
mammal, preferably 2 human or a human child, which is afilicted with, or has the
potential to be afflicted with one or more diseases and conditions described herein.

As used herein, a "therapeutically effective amount" refers to an amount of a
compound of the present invention which is effective in reducing, eliminating, treating
or controlling the symptoms of the herein-described diseases and conditions. The
term "controlling" is infended to refer to 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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animals without excessive toxicity, iritation, allergic response, or other problem
complications commensurate with a reasonable benefit/risk ratio.

As used herein, "phamaceutically acceptable salts" refer to derivatives of the
disclosed compounds wherein the parent compound is meodified by making acid or
base salts thereof. The pharmaceutically acceptable salts include the conventional
non-toxic salts or the quaternary ammonium salts of the parent compound fonmed, for
example, from non-toxic inorganic or organic acids. For example, such conventional
non-toxic salts include those derived from inorganic acids such as hydrochloric, -
hydrobromic, sulfuric, sulfamic, phosphoric, nitric and the like; and the salts prepared
from organic acids such as acetic, propionic, succinic, fartaric, citric, methanesulfonic,
benzenesulfonic, glucuronic, gluconic, glutamic, benzoic, salicylic, toluenesulfonic,
oxalic, fumaric, maleic, and the like. Further addition salts include ammonium salts
such as tromethamine, meglumine, epolamine, etc., metal salts such as sodium,
potassium, calcium, zinc or magnesium. Hydrochloride and oxalate salts are
preferred.

The pharmmaceutically acceptable salts of the present invenfion can be
synthesized from the parent compound which contains a basic or acidic moiety by
conventional chemical methods. Generally, such salts can be prepared by reacting the
free acid or base forms of these compounds with a stoichiometric amount of the
appropriate base or acid in water ot 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 Remingfon's
Pharmaceutical Sciences, 17" ed., Mack Publishing Company, Easton, PA, 1985,
p. 1418 or P.H. Stahl, C.G.Wermuth, Handbook of Pharmaceutical Salfts, Properiies,
Selection and Use, Wiley-VCH, 2002, the disclosure of which are hereby incorporated
by reference.

The compounds of the general formufa (l) having geometrical and stereomers

are also a part of the invention.
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According to a further object, the present invention is also concerned with the
process of preparation of the compounds of formuia (1).

The compounds and process of the present invention may be prepared in a
number of ways well known to those skilled in the art. The compounds can be
synthesized, for example, by application or adaptafion of the methods described
bslow, or variations thereon as appreciated by the skilled artisan. The appropriate
modifications and substitutions will be readily apparent and well known or readily
obtainable from the scientific literature to those skilied in the art.

In particufar, such methods can be found in R.C. Larock, Comprehensive
Organic Transformations, VCH publishers, 1989.

It will be appreciated that the compounds of the present invention may contain
one of more asymmetrically substituted carbon atoms, and may be isolated in optically .
active or racemic forms. Thus, all chiral, diastereomeric, racemic forms and ali
geometric isomeric forms of a sfructure are intended, unless the specific
stereochemistry or isomeric form is specifically indicated. It is well known in the art
how to prepare and isolate such optically active forms. For example, mixtures of
stereomers may be separated by standard techniques including, but not limited to,
resolution of racemic forms, normal, reverse-phase, and chiral chromatography,
preferential salt formation, recrystaliization, and the fike, or by chiral synthesis either
from chiral starting materials or by deliberate synthesis of target chiral centers.

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 ars. All
substituents, unless otherwise indicated, are as previously defined.

In the reactions described hereinafter, it may be necessary to profect 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. Wuis in Profective Groups in
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Organic Chemistry, John Wiley and Sons, 1991; J.F.W. McOmie in Protective Groups
in Organic Chemistry, Plenum Press, 1973.

Some reactions may be camied out in the presence of a base. There is no
particular restriction on the nature of the base to be used in this reaction, and any
base conventionally used in reactions of this type may equally be used here, provided
that it has no adverse effect on other parts of the molecule. Examples of suitable
bases include: sodium hydroxide, potassium carbonate, iriethylamine, alkali metal
hydrides, such as sodium hydride and potassium hydride; alkyllithium compounds,
such as methyllithium and butyllithium; and alkali metal alkoxides, such as sodium
rmethoxide and sodium ethoxide.

Usually, 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, Examples of suitable solvents include: hydrocarbons, which may be
aromatic, aliphafic or cycloaliphatic hydrocarbons, such as hexane, cyclohexane,
benzene, toluene and xylene; amides, such as N,N-dimethyiformamide; alcohols such
as ethanol and methanol and ethers, such as diethyl ether, methyl fert-butyl ether and
tetrahydrofuran.

The reactions can take place over a wide range of temperatures. In general, we
find it convenient to carry out the reaction at a temperature of from 0°C to 150°C
(more preferably from about room temperature to 100°C). The time required for the
reaction may also vary widely, depending on many factors, 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 distilling off
the solvent from the reaction mixture or, if necessary, after distilling off the solvent
from the reaction mixture, pouring the residue into water followed by extraction with a
water-immiscible organic solvent and distilling off the solvent from the extract
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Additionally, the product can, if desired, be further purified by various well-known
technigues, such as recrystallization, reprecipitation or the various chromatography
techniques, notably column chromatography or preparative thih layer chromatography.

The process of preparation of a compound of formula (1) of the invention is
another object of the present invention.

According to the present invention, the expression "precursor group” of a
functional group refers to any group which can, by one or more reactiotis, lead to
the desired function, by means of one or more suitable reagents. Those reactions
include the de-protection reactions, as well as usual addition, substitution or
functionalization reactions.

According to a first aspect, compounds of the invention of formula () can be

prepared from compounds of formula (1)

R1
)q—(CHz)s-—o—@-R'
R2

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

More precisely, when R represents a group with an aicohol function, the
compound of formula (1) can be obtained from a compound of formula (Il) in which
R’ represents a group with a carbonyl function, with a suitable organomagnesium
halide or, conversely, from a compound of formula (I} 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 carbony! function.

More precisely, when R represents a group with a CONR3R4 function, the
compound of formula () can be obtained from the corresponding compound of
Tformula (11) 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 (I} in
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which R’ represents a group with an acid halide function ¢an, in tum, be obtained
from a compound of formufa () in which R' represents an acid group which, in
tumn, can be obtained from a compound of formula (i) in which R’ presents an ester
group.

More precisely, when R represents a group with an alkenyl function, the
compound of formula () can be obtained from the corresponding compound of
formula (Il) in which R' represents a group with an alcohol function, by a
dehydratation reaction.

More precisely, when R represenis a group with a NR3R4 function, the
compound of formula (I) can be obtained from the corresponding compound of
formula (I}) in which R' represents a group with a carbonyl function, by an
amination reaction, under reducing conditions.

Alternatively, when R represents a group with a NR3R4 function, compound
of formula {I) can be obtained from the corresponding compounds of formula (ll) in
which R' represents a group with a halogen 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 formuia 1 : (OH)2-B-R (1).

Preferably, this reaction is carried out in the presence of Pd(PPhs)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 (IH)

R1
N—(GH,);——0
R2

(1)
in which R1 and R2 are as defined in general formula (I). Generally, a reaction
comprising the step of grafting or constructing the desired R group is carried out,
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More precisely, when R represents a heterocycle, said heterocycle can be
made up in one or more successive steps according to generally known reactions

under suitable conditions.

According to a further aspect, compounds of formula (I} can be obtained by

coupling compounds of formula (IV} and (V)

R1
N=(CHz)y—X Y—@-R"
R2

av) V) ‘
in which Rt and R2 are as defined in general formula (I), Y and X respectively
represent a nucleophilic group and a leaving group or a precursor thereof, R"
represents R as defined in formula (I) or R' as defined in formulfa (Il}. Generally,
when X and Y represent a -OH function, said reaciion is a Mitsunobu 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 () can be obtained by

coupling compounds of formula (V) and (V)

R
R2N~H Ha|~—-(0H2)3,——o~@—R"

W} (Vi)
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 (). Generally, said reaction is carried out under basic conditions.

Compound of formula (V1) can be obtained by coupling compounds of formula
(Vi) and (VIII):
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R"‘
™ /©/
HO

(viny (vili)

in which Hal and R" are as defined in formula (VI), Hal' represents a halogen atom,

Compound of formula (V) can be obtained by reduction and cyclization of
compound of formula (IX)

N
(CR*RY),.,

vo_)

(1X)
wherein 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 also comprise the additional step 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 commercially 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 opfically pure
starting products or intermediates. More particularly, use of the following derivative

(X):

I}’

" NH

*x)
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{X) is particularly useful for the process of the invention. The inventors have
now discovered a new process for preparing opfically pure (3S5,53)-

dimethylpiperidine.

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 (X1}
N

vy
N
Z

',

(XD
More precisely, said step comprises reducing (X1}, 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 hickel salt.

(XI) is in turn is obtained from compound of formula (X}

e -<
_<

(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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OH
Lo

(X))

Generally, said reaction is carried out with a suitable reagent of formula: Hal-
Y, such a methanesulfonylchioride, 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.

ch,Cl,
@i " J@i Oﬁ
/\/‘\0
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The synthesis may also be carried out in one pot as a multicomponent

i

10 reaction.

According to a further object, the present invention Is also concerned with
pharmaceutical compositions comprising a compound of formula (1) together with a
phamaceufically acceptable excipient or carrier.

15
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The antagonists are advantageously used as active ingredient in particular, of
medicaments having psychotropic effects, promoting wakefuiness, attention,
memory and improving mood, in freatment of pathologies such as Aizheimer's
disease and other cognitive disorders in aged persons, depressive or simply
asthenic states. Preferably, said compounds may be used to treat and/or prevent
CNS disorders, such as Alzheimer's disease, attention, wakefulness, memorization
disorders, cognitive deficits in psychiatric pathologies, in particular in aged
persons, depressive or asthenia states.

Their nootropic effects can be useful to stimulate vigitance, attention and
memorization capacity in healthy humans. The compounds of the invention can
also be useful to facilitate night work or adaptation to time shift in humans.

In addition, these agents can be useful in treatment of obesity, vertigo and
motion sickness.

It can also be useful to associate the compounds of the invention with other
psychiatric agents such as neuroleptics fo increase their efficiency and reduce their
side effects.

Application in certain form of epilepsy is also foreseen.

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

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
cells, or neurons, in the brain sometimes signal abnormally. Epilepsy is aiso khown
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! withdrawal or

extremely low blood sugar.
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Preferably, epilepsy is selected from the group consisting in absence
epilepsy, in children and adults, pharmaco-resistant femporal lobe seizures, and

photosensitive seizures.

Additionally, the present application also concerns the use of the compounds
of the invention for treating and/or preventing Parkinson's disease, obstructive
sleep apnea (OSA), Dementia with Lewy bodies and/or vascular dementia, and in
particular the treatment of the symptoms thereof.

As used herein, "obstructive sleep apnea” (also referred to herein as "OSA")
denotes a breathing disorder that occurs primarily during sieep with consequences
that may p.ersist throughout the waking hours in the form of sleepiness. This
increasingly well-recognized disease is characterized by periodic collapse of the
upper airway during sleep with apneas (periodic cessation of breathing),
hypopneas (repetitive reduction in breathing) or a continuous or sustained
reduction in ventilation and excessive daytime sleepiness, neurocognitive defects
and depression. it affects almost every system in the body, resulting namely in
increased incidence of cardiovascular disorders (Qureshi and Ballard, J. Allergy
and Clin. Immunol., 2003, 112, 643). There is no known pharmacoiogical freatment
for OSA.

“Parkinson's disease” (“PD") is mainly associated with a degeneration of
dopaminergic neurons 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 parkinsconian brain,
post-mortem neurochemical and immunohistochemical studies have shown that
histaminergic neurons are completely spared from the degeneration process
(Garbarg et al., Lancef 1983,1,74; Nakamura et al., Neurology, 1988, 4, 1683), In
addition, in a model of "Parkinsonian® rat, in which the nigrostriatal dopaminergic
neurons had been previously desiroyed by unilateral adminisiration of the
neurctoxin 6-hydroxy-dopamine, the effect of the antiparkinsonian drug levodopa
on the turming behaviour, a reflect of its antiparkinsonian activity, was not modified



10

15

20

25

30

34

by co-administration of thioperamide, a prototypical HiR antagonistinverse agonist
(Huotary et al., Parkinsonism Relat, Disord., 2000, 6, 159). This absence of effect
is not atfributable fo either an absence of H3R sites in the nigrostriatal complex
where, on the contrary, they abund (Plllot et al,, Neuroscience, 2002, 114, 176) or
a disappearance of HiR sites as a result of the neuronal degeneration process,
since the number of these sites is, on the contrary, elevated in the same animai
model (Ryu et al., Neuroscl. Lefters, 1994, 178, 19). Taken together these findings
suggested the lack of therapeutic interest of this class of drugs in the management
of PD.

In addition to the major signs of PD in the movement initiation and control
which constitute the core of the disease, it has become apparent during the last
decades that a large 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 maintenance, sleep fragmentation,
parasomnias (incfuding nocturnal haliucinations), sieep disordered breathing and
excessive daylime sleepiness (including “sleep attacks”, i.e. inappropriate and
unintended falls into sleep while in daytime activity). It is not entirely clear whether
this group of disorders is purely related to the PD itself or whether there is aiso
some participation of the treatment by direct or indirect dopaminergic agenists. The
treatment of this class of disorders, which may all resuit from a loss of circadian
rythmicity, is poorly efficient : for instance modafinil trealment 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 af repose,
bradykinesia (siowness of voluntary movement) or akinesia (reduced or absent
movement), cogwheel or leadpipe rigidity, and postural impairment causing
difficulty in tumning and a stooped posture. The pathologic halimark is the presence
of intracytoptasmic eosinophilic inclusions (Lewy bodies) in addition to loss of
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neurons in the substantia nigra pars compacta. in addition to the major signs of PD
in the movement initiation and control which constitute the core of the disease a
large proportion of PD patients dispiay sieep and vigilance disorders. These “sleep
and vigilance disorders associated with PD" include in particular insomnia,
disorders of sleep initiation and maintenance, sleep fragmentation, parasomnias,
sleep disordered breathing, excessive daylime sleepiness (including “sieep
attacks") and circadian dysrhythmia (inversion of sleep-wake rhythmy.

Dementia with Lewy bodies (DLB) results from the accumulation of such
bodies in the corfex (whereas their accumulation in the nigro-striatal complex is
observed in PD, a related degenerative disease).lt is characterized by cognitive
impairment, attentional disturbances, hallucinations, depression and sleep

disorders,

Vascular dementia (VD), the second most frequent cause of dementia, after
Alzheimer's disease, is characterized by acute loss of memory, orientation and
executive functions and is often associated with demonstrable cerebrovascular
lesions in patients suffering from hypertension, diabetes, hyperiipidemia, sleep

apnea for several years.

The compounds of the invention can also be useful for the freatment 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, 15695-607). It refers to a cluster of metabolic disorders such as
diabetes, impaired glucose folerance, 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 freating and/or
preventing sleep disorders, stress, psychotropic disorders, convulsion, depression,
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narcolepsy, disorders of the hypothalamohypophyseal secretion, the cerebral

circulation and/or immune system.

The present invention also concems the corresponding methods of freatment
comprising the administration of a compound of the invention together with a
pharmaceutically acceptable carrier or excipient to a patient in the need thereof.

The identification of those subjects who are in need of treaiment of herein-
described diseases and conditions is well within the ability and knowledge of one
skilled in the art. A clinician skilled in the art can readily identify, by the use of clinical
tests, physical examination and medicalffamily history, those subjects who are in need
of such treatment.

A therapeutically effective amount can be readily determined by the attending
diagnostician, as one skilled in the art, by the use of conventional techniques and by
observing results obtained under analogous circumstances. In determining the
therapeutically effective amount, a number of factors are considered by the attending
diagnostician, including, but not limited to: the species of subject; its size, age, and
general health; the specific disease invalved; the degree of involvement or the severity
of the disease; the response of the individual subject; the particuiar compound
administered; the mode of administration; the bioavailability characteristic of the
preparation administered; the dose regimen selected; the use of concomitant
medication; and other relevant circumstances.

The amount of a compound of formula (i), which is reguired 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 reacticn when administered to an animal, or a human, as appropriate.
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As used herein, "pharmaceutically acceptable carrier” includes any diluents,
adjuvants, excipients, or vehicles, such as preserving agents, fillers, disintegrating
agents, wetting agents, emulsifying agents, suspending agents, solvents,
dispersion media, coatings, antibacterial and antifungal agents, isotonic and
absorption defaying agents and the like. The use of such media and agents for
pharmaceutical active substances is well known in the art, Except insofar as any
conventional media or agent is incompatible with the active ingredient, its use in
the therapeutic compositions is contemplated. Suppiementary active ingredients
can also be incorporated into the compositions.

In the context of the invention, the term “treating” or “treatment”, as used
herein, means reversing, alleviating, inhibiting the progress of, or preventing the
disorder or condition to which such term applies, or one or more symptoms of such
disorder or condition.

“Therapeutically effective amount” means an amount of a compound/
medicament according to the present invention effective in producing the desired
therapeutic effect.

According to the invention, the term “patient”, or “patient in need thereof’, is
intended for a human or non-human mammal affected or likely to be affected with a

neuropsychological disorder. Preferably, the patient is a human.

In general terms, the compounds of this invention may be provided in an
agueous physiological buffer solution containing 0.1 fo 10% wi 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 inciudes 5, 50, 100 and 200 mg, and
an equivalent dose in a human child. The preferred dosage of drug to be administered
is likefy to depend on such variables as the type and extent of progression of the
disease or disorder, the overall health status of the particular pafient, the relative
biological efficacy of the compound selected, and formulation of the compound
excipient, and its route of administration.
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The compounds of the present invention are capable of being administered in
unit dose forms, wherein the term “unit dose” means a single dase which is capable of
being administered to a patient, and which can be readily handied and packaged,
remaining as a physically and chemically stable unif dose comprising either the active
compound itself, or as a pharmaceutically acceptable compositior, as described
hereinafter. As such, typical daily dose ranges are from 0.01 to 10 mg/kg of body
welght. By way of general guidance, unit doses for humans range from 0.1 mg to 1000
mg per day. Preferably the unit dose range is from 1 to 500 mg administered one to
four fimes a day, and even more preferably from 10 mg to 300 rrig, two times a day.
Compounds provided herein can be formulated into pharmaceutical compositions by
admixture with one or more pharmaceufically acceptable excipients. Such
compositions may be prepared for use in oral administration, particularly in the form of
tablets or capsules; or parenteral administration, particularly in the form of liquid
solutions, suspensions or emulsions; or infranasally, particularly in the form of
powders, nasal drops, or aerosols; or dermally, for example, topically or via trans-
dermal patches.

The compositions may conveniently be administered in unit dosage form and
may be prepared by any of the methods well known in the pharmaceutical ar, for
example, as-described in Remingfon: The Science and Practice of Pharmacy, 20" ed.;
Gennaro, A. R, Ed.; Lippincott Williams & Wilkins: Philadelphia, PA, 2000.
Pharmaceufically compatible binding agents andfor adjuvant materials can be
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 staich or
lactose; a disintegrant such as starch and cellulose derivatives; a lubricant such as
magnesium stearate; a glidant such as colioidal 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
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generally made from gelatin blends optionally blended with plasticizers, as well as a
starch capsule. In addition, dosage unit forms can confain various other materials that
modify the physical form of the dosage unit, for example, coatings of sugar, sheliac, or
enteric agents. Other oral dosage forms syrup or elixir may contain swestening
agents, preservatives, dyes, colorings, and flavorings. In addition, the active
compounds may be incorporated into fast dissolve, modified-release or sustained-
release preparations and fonmulations, and wherein such sustained-release
formuiations are preferably bi-modal.

Preferred formulations include pharmaceutical compositions in which a
compound of the present invention is formulated for oral or parenteral administration,
or more preferably those in which a compound of the present invention is formulated
as a tablet, Preferred fablets contain lactose, comstarch, magnesium silicate,
croscarmeliose sodium, povidone, magnesium stearate, or talc in any combination. It
is also an aspect of the present disclosure that a compound of the present invention
may be incorporated into a food produict or a liquid.

Liquid preparations for administration include sterile aqueous or non-agueous
solutions, suspensions, and emulsions. The liquid compositions may also include
binders, buffers, preservatives, chelating agents, sweetening, flavoring and coloring
agents, and the like. Non-agueous solvents include alcohols, propylene glycol,
polyethylene glycol, vegetable oils such as olive oil, and organic esters such as ethyl
oleate. Aqueous carriers include mixtures of alcohols and water, buffered media, and
saline. In particular, biocompatible, biodegradable lactide polymer, lactide/glycolide
copolymer, or polyoxyethylene-polyoxypropylene copolymers may be useful
excipients to control the release of the active compounds. Intravenous vehicles can
include fluid and nutrient replenishers, elecirolyte repienishers, such as those based
on Ringer's dextrose, and the like. Other potentially useful parenteral delivery systems
for these active compounds inciude ethylens-vinyl acetate copolymer particles,
osmotic pumps, implantable infusion systems, and liposomes.

Alternative modes of administration include formulations for inhalation, which
include such means as dry powder, aerosol, or drops. They may be aqueous solutions
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containing, for example, polyoxyethylene-9-lauryl ether, glycocholate and
deoxycholate, or oily solutions for administration in the form of nasal drops, or as a gel
to be applied intranasally. Formulations for buccal administration include, for example,
lozenges or pastilles and may also include a flavored base, such as sucrose or acacia,
and other excipients such as glycocholate. Formulations suitable for rectal
administration are preferably presented as unit-dose suppositories, with a solid based
carrier, such as cocoa buiter, and may include a salicylate. Formulations for topical
application to the skin preferably take the form of an ointment, cream, lotion, paste,
gel, spray, aerosol, or oil. Carriers which can be used include petroleum jelly, lanolin,
polyethylene glycols, alcohols, or their combinations. Formulations suitable for
transdermal administration can be presented as discrete patches and can be lipophitic
emulsions or buffered, aqueous solutions, dissolved and/or dispersed in a polymer or

an adhesive.

The invention is further illustrated but not restricted by the description in the

following examples,

Example 1
oY
DIOH n, N I
L
trans-1-{3-[4~(N,N-dimethylcarbamoyl)phenoxylpropyl}-3,5-dimethylpiperidine,

oxalate

A

e o' ans
‘e el
N"\/\‘O MBZNH N"\/\o N N D
THE
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A mixture of 4-3-(cis and trans-3,5-dimethylpiperidino)propoxy]benzoyl
chloride, hydrochloride (866 mg), a 2M solution of dimethylamine in tetrahydrofuran
(3.75 ml.) and tetrahydrofuran (10 mL) is stired for one hour at room temperature,
The mixture is concentrated under reduced pressure and purified by
chromatography over silica gel with a mixture diethyl oxide/ ligroin/triethylamine
80/20/1 as eluent. Fraction containing the expected product are pooled,
concentrated under reduced pressure and salted with 20 mg of oxalic acid fo yield
37 mg of trans-1-{3-[4-(N,N-dimethylcarbamoyl}-phenoxyjpropyl}-3,5-
dimethylpiperidine, oxalate as a pink powder.

'H NMR: base (CDCl3)

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, CH0), 3.05 (br s, 8H, 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 CHj)

N/\/\O (COCI)g N/\/\O
CH.Cl,

4-[3-(cis and {rans-3,5-dimethylpiperidino}propoxylbenzoyl  chloride,
hydrochloride can be prepared as follows:

Oxalic chioride (800 pL) is added dropwise to a solution of 4-{3-(cis and frans-
3,5-dimethylpiperidinojpropoxylbenzoic acid, hydrochloride (2.33g) in dichloro-
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
255g of 4-[3-{cis and trans-3,5-dimethylpiperidino)propoxylbenzoyl chloride,
hydrochloride used without further purification.
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/@io’ /@iOH
N0 NaOH N~"0
hs =

4-[3-(cis and trans—3,5—dimethylpiperidino)propoxy]bénzoic acid, hydro-
chloride can be prepared as follows:

A solution of cis and frans-1{3-[4-(methoxycarbonyl)phenoxylpropyl}-3,5-
dimethylpiperidine (5.3 g) in a 1N aqueous sodium hydroxide solution (50 ml) and
methanol (30 mL) is heated under reflux for 30 min. Methanol is evaporated under
reduced pressure. The aqueous layer is washed with ethyl acetate and acidified
with aqueous hydrochloric acid. The precipitate that appeared is filtered and dried
to give 4{3-(cis and frans-3,5-dimethylpiperidino)propoxylbenzoic  acid,
hydrochioride as a white solid.

Rf TLC (dichloromethane/methancl 80/10) = 0.15

D
o]

/@*O/
/\/\O

and trans-1-{3-[4-(methoxycarbonyl)phenoxy]propyl}-3,5-dimethyl-

/@/‘L / K

A‘Q o~ K05
DMF

pipendrne can be prepared as follows:

A mixture of methyi 4-(3-chloropropoxy)benzoate (4.57 g), potassium
carbonate (8.28 g), ¢is and frans-3,5-dimethylpiperidine (5.31 mL) and a catalytic
amount of potassium iodide in N,N-dimethyiformamide (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 88/2 to 90/10.
Fraction containing the expected products are pooled and concentrated under
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reduced pressure vyielding 533g of c¢is and trans-1-{3-[4-(methoxy-
carbonyl)phenoxy]propyl}-3,5-dimethylpiperidine,

Rf TLC (dichloromethane/methanol 90/10) = 0.5

Rf TLC (dichloromethane/methano! 95/5) = 0.3

o)
o~ -
o "B+ K,CO, o)

DMF
Methyl 4-(3-chloropropoxy)benzoate can be prepared as follows:
A suspension of potassium carbonate (48.4 g) in a mixture of methyl 4-
10 hydroxybenzoate (10.65 g), 1-bromo-3-chloropropane (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
15 magnesium sulphate and concentrated under reduced pressure to give 15g of
methyl 4-(3-chloropropoxy)benzoate used without further purification.
Rf TLC (heptanefathyl acetate 2/1) = 0.5

Example 2

0]
oo
Oy O o ™™
OJ\OH Q

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 trans-3,5-dimethylpiperidino)propoxylbenzoyl chloride, hydrochloride (700 mg)
25 and pyrrolidine (800 pL) in dichloromethane (10 mL), gives 24 mg of frans-1-{3-[4-

20
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(N,N-tetramethylenecarbamoyl)phenoxy]propyl}-3,5-dimethyipiperidine, oxalate as
a white powder. )

'H NMR: base (CDCly)

7.51 (d, J=8.7 Hz, 2H, arom), 8.90 (d, J=8.7 Hz, 2H, arom), 4.06 (i, J=6.0 Hz,
2H, CH0), 3.55 {m, 4H, 2 CH:NCO), 2.5-1.8 (m, 14H, 3 CH2N, 3 CHz, 2 CH}), 1.25
(dd, J=5.8 Hz, J=5.8 Hz, 2H, CH>), 0.85 (2d, J=6.8 Hz, J=6.8 Hz, 6H, 2 CHz)

o O

1-[3-(4-benzoylphenyl)propoxylpiperidine, oxalate

A Following the procedure described in example 18D, but stariing from
4-(3-chloropropoxy)benzophenone {1.37 g), piperidine (1mL), potassium
carbonate (2.07 g) and a catalytic amount of potassium lodide in N,N-dimethyl-
formamide (25 mL) gives, after salt formation with oxalic acid (65 mg) in acetone
(0.6 mL), 239 mg of 13-(4-benzoylphenyl)propoxylpiperidine, 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), 3.09 (m, 6H, 3 CHzN), 2.15 (m, 2H, CHy),
1.70 (m, 4H, 2 CHy), 1.50 (m, 2H, CHy}

Example 3

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

Foliowing the procedure described in example 18E, but starting from 4-
hydroxybenzophenone (0,29 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-
chioropropoxyjbenzophencne as a yellow oil.

Rf TLC (heptane/ethy| acetate 1/1) = 0.5
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Example 4
O
o OH

1-[3-(4-cyanomethylphenyl)propoxylpiperidine, oxalate

A Following the procedure described in example 1§D, but starting from
4-(3-chloropropoxy)phenylacetonitrile (698 mg), piperidine (658 L) and potassium
carbonate (1.38 g) in N,N-dimethylformamide (16 mL) gives, after dissolution in a
mixture of diethyl ether (5 mL) and ethanol (1 mL), and salt formation with oxalic
acid (191mg) in acetone (0.5mL), 493mg of 1-[3-(4-cyanomethyl-
phenyi)propoxyipiperidine, oxalate as a beige solid melting at 181°C.

" NMR: oxalate (DMSO)

7.24 (d, J=8.8 Hz, 2H, arom), 6.92 (d, J=8.6 Hz, 2H, arom), 4.00 (, J=6.0 Hz
2H, CH0), 3.91 (s, 2H, CHzCN}), 3.05 (m, 6H, 3 CH2N), 2.07 (m, 2H, CH.), 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

Exampie §

CH
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frans-1-{3-{4-(1-hydroxy-1-methylethyl)phenoxy]propyl}-3,5-

dimethylpiperidine, oxalate
/@ 4 : H
ey MEMgBr o, P~
Q‘/\/\o TTHF Q’ °

A solution of trans-1-[3-(4-acetylphenoxy)propyl]-3,5-dimethyipiperidine
(289 mg) in tetrahydrofuran (1 mL) is stirred at room temperature under anhydrous
atmosphere and a 2.61 M solution of methylmagnesium bromide in tetrahydrofuran
(400 L) is added dropwise. The mixture Is stirred at room temperature for 3 h and
quenched with a saturated agueous solution of ammonium chloride, The solution is
extracted with ethyl acetate and the combined extracts washed with water, dried
over magnesium sulphate, concentrated under reduced 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 trans-14{3-[4-(1-hydroxy-1-methylethyl)-
phenoxylpropyl}-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), 2.056 (m, 4H, CH,, 2 CH), 1.36 (m, 8H, 2 CHs,
CHz), 0.96 (2d, J=6.7 Hz, J=6.7 Hz, 6H, 2 CHa)

trans-1-[3-(4-acetylphenoxy)propyl}-3,5-dimethylpiperidine can be prepared
as described in EP9905744
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Example 6
OH

e

(RS)-1-{3-[4-(1-hydroxy-1-methylethyl)phenoxylpropyi}-3-methylpiperidine,
oxalate

A Following the procedure described in example 5, but starling from
(RS)-1-{3-[4-(methoxycarbonyl)phenoxy]propyl}-3-methyipiperidine (146 mg) and a
2,61 M solution of methylmagnesium chioride in tetrahydrofuran (0.8 mL) affords,
after salt formation with oxalic acid, 104 mg of (RS)-1-{3-[4-(1-hydroxy-1-
methylethyliphenoxy]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 (t, 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, CH2N ax), 2.05 (m, 2H, CHy), 1.69 (m, 4H, CH2, CH, 1 CHz eq.), 1.36
(s, 6H, 2 CHs), 1.06 (m, 1H, CHz ax.), 0.88 (d, J=6.5 Hz, 3H, CHs)

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

Following ihs 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 mlL) gives 433 mg of (RS)-1-{3-[4-(methoxycarbonyl)-
phenoxy]propyl}-3-methylpiperidine as a yellow solid.

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

c Methyl 4-(3-chloropropoxy)benzoate can be prepared as follows:
Foliowing the procedure described in example 18E, but starting from methy!
4-hydroxybenzoate (15.29), potassium carbonate (65g) and 1-bromo-3-
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chioropropane (50 mL) in N,N-dimethylformamide (100 mL) affords 22.5g of
methyl 4-{3-chloropropoxy)benzoate as an oil.
Rf TLC (heptane/ethyl acetate 2/1) = 0.55

O/EA
Oa. OH

I O/\/\O

o] OH

1-{3-[4~(1-hydroxy-1-propylbutyl)phenoxy]propyl}piperidine, oxalate
A

o
Ol/‘\/\o @/\/\0
10

To a solution of 4-heptanone (471 mg) in tetrahydrofuran (4 mL) is added a
solution of 4-{3-piperidinopropoxy)phenylmagnesium bromide in tetrahydrofuran
(11 mL, 3.3 mmol). The mixture is stirred overnight at room temperature and
quenched at 0°C with a saturated aqueous solution of ammonium chloride (20 mL).
15 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
20 concentrated under reduced pressure to give 1-{3-[4-(1-hydroxy-1-propylbutyl)-
phenoxylpropyilpiperidine as a yellow oil. Salt formation with oxalic acid in ethanol
and precipitation with diethyl oxide affords 1-{3-[4-(1-hydroxy-1-propylbutyl)-
phenoxylpropylipiperidine, oxalate as a white solid melting at 118°C
'H NMR: oxalate (DMSO)

5 Example 7

MoBr /\/ﬁ\/\
™ ~=x
THF
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7.23 (d, J=8.6 Hz, 2H, arom), 6.80 (d, J=8.6 Hz, 2H, arom), 3.98 (t, J=6.0 Hz,
2H, CH20), 3.08 (m, 6H, 3 CHaN), 2.07 (m, 2H, CHy), 1.8-1.3 (m, 10H, 5 CHy), 1.2-
0.8 (m, 4H, 2 CHyz), 0.72 (1, J = 6.9 Hz, 6H, 2 CHs)

Br MgBr
ST
O" © THF N °

4-{3-piperidinopropoxy)phenyimagnesium bromide can be prepared as
follows:

In a round bottomed flask are introduced magnesium turnings (0.29 g). The
flask is air dried, cooled to room temperature and tetrahydrofuran (3mk) is
introduced. A 3 mL portion of a solution of 1-[3-(4-bromophenyl}propoxy]piperidine
(2.98 g) in tetrahydrofuran (30 mL) is added. The reaction is started on a smalt
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 1-[3-
(4-bromophenyl)propoxyipiperidine 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)propoxylpiperidine in tetrahydrofuran.

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

EPO805744
Q%O
Sl

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

Example 8
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Following the procedure described in example 7§A but starting from
cyclopentanone (365 mlL), tetrahydrofuran (4 mL) and a solution of 4-(3-
piperidinopropoxy)phenylmagnesium bromide in tetrahydrofuran (11 mL, 3.3 mmol)
affords, after salt formation with oxalic acid, 115mg of 1-{3-{4-(1-
hydroxycyclopentyl)phenoxy]propyl}piperidine

'H NMR: base (CDCls)

7.41 (d, J=6.7 Hz, 2H, arom), 6.87 (d, J=6.7 Hz, 2H, arom}, 4.01 {t, J=6.0 Hz,
2H, CH20), 2.55 (m, 6H, 3 CH,N), 2.15-1.75 (m, 10H, & CHz), 1.70 (m, 4H, CHy),
1.50 (m, 2H, CH2)

Example 9

OH

v o

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

Following the procedure described in example 5, but starting from 1-{3-[4-
(methoxycarbonyl)phenoxylpropylipiperidine (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)phenoxylpropyl}-
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, CH»=), 4.88 (d, J=11.2 Hz, 2H, CHz=), 3.97 (t, J=5.7
Hz, 2H, CH20), 3.3-2.7 (m, 6H, 3 CHzN), 2.46 (m, 4H, CH,CH=CHg), 2.10 (m, 2H,
CHy), 1.70 {m, 4H, CHj), 1.50 (m, 2H, CH,)
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Example 10

IOH " q\/\ /G/K
trans-1-{3-(4-isopropenyliphenoxy)propyl]-3,5-dimethylpiperidine, oxalate

OH
50CI I\
pyridine "
m 1 N/\/\ 0

r,, N/\/\O —
2) MeONa THF

Thionyl chloride (50 pL) is added dropwise fo a solution of frans-1-{3-[4-(1-
hydroxy-1-methylethyl)phenoxylpropyl}-3,5-dimethylpiperidine (115 mg) in diethyl
oxide (5 mL) and pyridine (35yL) 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
(18 mg) in acetone (0.2 mL) is added to give, after 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, CH20), 2.40 (m, 4H, 2 CH:N),
2.13 (s, 8H, CH3C=), 2.00 (m, 2H, CH2N), 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, CH3)
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trans-1-{3-(4-styrylphenoxy)propyllpiperidine, oxalate

Example 11

A Following the procedure described in example 1§D, but starting from
4-(3-chloropropoxy)stilbene (500 mg), piperidine (362 pul) and potassium
carbonate (760 mg) in N,N-dimethylformamide (10 mL) gives, after sait formation
with oxalic acid in ethanol, 428 mg of irans-1-{3-(4-styrylphenoxy)propyllpiperidine,
oxalate as a white solid.

'H NMR : oxalate (DMSO)

7.52 (m, 4H, arom), 7.33 (t, J=7.2 Hz, 2H, arom), 7.2 (m, 1H, aromj}, 7.18 (m,
1H, CH=), 7.06 (d, J=16.5 Hz, 1H, CH=).6.92 (d, J=8.5 Hz, 2H, arom), 4.04 (,
J=5.6 Hz, 2H, CH,0), 3.11 {m, 8H, 3 CH2N), 2.11 (m, 2H, CH_), 1.70 (m, 4H, CHy),
1.50 (m, 2H, CHa)

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

Following the procedure described in example 18§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)stilbene as a white solid.

Rf TLC (heptane/ethyl acetate 1/1) = 0.74
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]
HC} wN
HCI
Y, QMO

(38,58)-1-{3-[4-(trans-4-dimethylaminocyclohex-1-yl)phenoxylpropyl}-3,5-
dimethylpiperidine, dihydrochloride

Example 12

A A mixture of (38,55)-1-(3-chloropropyl)-3,5-dimethyipiperidine,
hydrochloride (2.04 g), frans-N,N-dimethyl-4-(4-hydroxyphenyl)cyclohexanamine
(1.98 g) and potassium carbonate (5.0 g) in N,N-dimethyiformamide is stirred at a
temperature close to 60°C overnight. The precipitate is filirated. The filtrate is
concentrated under reduced pressure, purified by chromatography over silica gel
with a gradient dichloromethane/methancl/ammonia from 90/10/1 to 80/20/1.
Fractions containing the expected product are pooled, concentrated under reduced
pressure to give 2.25g of (38,5S)-1-{3-[4-(frans-4-dimethylaminocyclohex-1-
yhphenoxyjpropyi}-3,5-dimethylpiperidine. The base is dissolved in ethanol and
converted to the hydrochloride by addition of ethanolic hydrogen chloride.
Recristallisation in ethanol affords 1.93 g of (35,55)~1-{3-[4-(frans-4-dimethyl-
aminocyclohex-1-yl)phenoxy]propyl}-3,5-dimethylpiperidine, dihydrochloride as a
white powder melting at 240°C.

H NMR: (DMSO)

10.7 (bs, 1H, NH), 9.9 (bs, 1H, NH), 7.12 (¢, J=8.4 Hz, 2H, arom), 6.84 (d, J=8.4
Hz, 2H, arom), 3.97 (, J=5.9 Hz, 2H, CH20), 3.30-3.05 (m, 6H, 3 CH:N), 2.90 (m,
1H, CHNY), 2.86 (m, 6H, 2 CHzN), 2.45 (m, 1H, CHAr), 2.20-1.95 (m, 6H), 1.85 (m,
2H), 1.60-1.20 {m, 6H), 1.16 (d, J=7,4 Hz, 3H, CHs(C), 1.85 (d, J=6,5 Hz, 3H,
CHaC).

B (3S,58)-1-(3-chloropropyl)-3,5-dimethylpiperidine, hydrochloride



10

15

20

25

54

A mixture of (38,55)-1-(3-hydroxypropyl)-3,5-dimethylpiperidine (1.91g),
thionyle chloride (0.96 mL) and dichioromethane (10 mlL) is stirred at room
temperature for 5 h, concentrated under reduced pressure and triturated in diethyl
oxide to give 20g of (3S,55)-1-(3-chloropropyl)-3,5-dimethylpiperidine,
hydrochloride as a beige powder used without further purification.

C (35,58)-1-(3-hydroxypropyl}-3,5~-dimethylpiperidine

A mixture of (35,55)-3,5-dimethylpiperidine, hydrochloride (2.58 g), 3-chloro-
propanol (1.44 mL), potassium carbonate (3.589) and a catalytic amount of
potassium iodide in acetone (10 mL) is stirred under reflux for 24 h. Precipitate is
filtrated and rinsed with acefone. Filtrate is concentrated under reduced pressure
and purified by chromatography over silica gel with a gradient dichloro-
methane/methanol/triethylamine from 80/20/1 to 50/50/1 to give 1.9 g of (35,55)-1-
(3-hydroxypropyl)-3,5-dimethylpiperidine as a yeliow oil.

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 neuiral. The solution is stirred at a
temperature close to 60°C for one hour, cocled 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. Purification by chromatography over silica gel with a gradient
dichloromethane/methanolfammonia from 80M0/1 to 70/30/1 and ftriturating in
diethyl ether afford a crude product that is further purified by chromatography over
silica gel with dichloromethane/methanol/ammonia 80/20/1 to give frans-N,N-
dimethyl-4-(4-hydroxyphenyl)cyclohexanamine as a ale yzallow powder.
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E trans-4-(4-hydroxyphenylicyclohexanamine can be prepared as
described in WO 01/81295 (Warner-Lambert Company) or as follows.

A suspension of frans-N-benzyl-4-(4-hydroxyphenyl)cyclohexanamine
(7.69 g) and palladium over charcoal (80G mg) in methanol (300 mL) is stirred at a
temperature close to 40°C for 8 h under a pressure of 15 bar of dihydrogene.
Filtration over celite and evaporation of the solvent under reduced pressure affords
4.8 g of frans-4-(4-hydroxypheny!)cyclohexanamine as a white powder.
trans-N-benzyl-4-(4-hydroxyphenyl)cyclohexanamine can be prepared as
described in WO 01/81295 (Wamer-Lambert Company).

F Alternative preparation  frans-N,N-dimethyl-4-(4-hydroxyphenyl)-
cyclohexanamine

To a solution of frans-4-(4-hydroxyphenyl)-N-methylcyclohexanamine,
hydrochloride (1.15 g) in dioxane (50 mL), aqueous formaidehyde solution (3.7 mL,
37%) and phosphorous acid monosodium salt (49 mL, 1N) is added concentrated
aqueous sodium hydroxide solution until pH is neutral. The solution is stired 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 diethyl ether fo give 1.78g of frans-N,N-dimethyl-4-(4-hydroxy-

phenylicyclohexanamine as a whife solid.

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

A mixture of 4-(4-hydroxyphenylcyclohexanone (3g) in tetrahydrofuran
(20 mL) and a solution of methylamine in tetrahydrofuran (7.9 mL, 2 M) is sfirred
overnight at room temperature, concentrated under reduced pressure, dissolved in
a mixture of dichloromethane and methanol (30 mk, 1/1) and cooled at a
temperature close 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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and washed with diethyl oxide o give 1.1 g of frans-4-(4-hydroxyphenyl)-N-

methylcyclohexanamine used without further purification.

Example 13

A
Of\f\o/@/

14{3-[4-(benzyloxy)phenoxy]propylipiperidine, oxalate

A Following the procedure described in example 1§D, but starting from
O-benzyl-4-(3-chloropropoxy)phenol (500 mg), piperidine (357 uL) and potassium
carbonate (749 mg)in N,N-dimethyiformamide (10 mL) gives, after salt formation
with oxalic acid in ethanol, 459 mg of 1-{3-[4~(benzyloxy)phenoxy]propyi}piperidine,
oxalate as a white solid.

'H NMR : oxalate (DMSQ)

7.34 (m, 5H, arom), 6.91 (d, J=9.2 Hz, 2H, arom), 6.83 (d, J=8.2 Hz, 2H,
arom), 5.00 (s, 2H, PhCHz0), 3.93 (t, J=6.0 Hz, 2H, CH20), 3.07 (m, 6H, 3 CHzN),
2.05 (m, 2H, CHp), 1.88 (m, 4H, CHy), 1.60 (m, 2H, CH3)

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 (6.80g) 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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Example 14

8]
OIOH \ON/\/\O/Q/ \©
a] OH §

frans-1-{3-[4-(phenoxy)phenoxy]propyl}-3,5-dimethyipiperidine

A Following the procedure described in example 18§D, but starting from
4-(3-chloropropoxy)-O-phenylphenol (130 mg), frans-3,5-dimethyipiperidine
(112 mg), potassium carbonate (300 mg) and a catalytic amount of potassium
iodide in N,N-dimethylformamide (10 mL) gives, after salt formation with oxalic acid
in ethanol, 65 mg of irans-1-{3-[4-(phenoxy)phenoxyjpropyi}-3,5-dimethylpiperidine
as a white solid.

'H NMR ; oxalate (DMSO)

7.32 (m, 2H, arom), 7.95 (m, 7H, arom), 3.99 (1, J=5.8 Hz, 2H, CHz0), 3.2-2.5
(m, 6H, 3 CHaN), 2.06 (m, 4H, CH,, 2 CH), 1.35 (m, 2H, CHjy), 0.96 (2d, J=5.9 Hz,
J=59 Hz, 6H, 2 CH3)

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

Foliowing the procedure described in example 1§E, but starting from 4-
phenoxyphenol (950 mg), pofassium carbonate (3.2g) and 1-bromo-3-
chloropropane (2.5 mi) in N N-dimethylformamide (5 mL) affords 0.50 g of 4-(3-
chloropropoxy)-O-phenylphenol used without any further purification.

Lo

6-[4-(3-piperidinopropoxy)phenyi]-2,3,4,5-tetrahydropyridine, dioxalate

Example 15
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RSN« o

polyphosphoric
acid

A mixture of 1-{3-phenoxypropyl)piperidine, oxalate (0.2 g), 5-aminopentanoic
acid (0.078 g) and polyphosphoric acid (2 g) is stirred at a temperature close {o
100°C for one hour. The mixture is cooled {o room temperature, diluted with water
(25 mL), made alkaline through addition of concentrated aqueous sodium
hydroxide solution with extemal cooling and exiracted twice with ethyl acetate
(25 mL). The organic layers are pooled, washed with a saturated aqueous solution
of sodium chloride (25 ml), dried over magnesium sulphate and purified by
chromatography over silica gel. Fractions containing the expected product are
pooled, concentrated under reduced pressure fo give 0.172g of 6-4-(3-
piperidinopropoxy)phenyi]-2,3,4,5-tetrahydropyridine which is dissolved in ethanol
(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 200 mg of B6-{4-(3-piperidinopropoxy)phenyl}-2,3,4,5-tetrahydropyridine,
oxalate as a white powder melting at 104°C.

'H NMR: oxalate (DMSO)

7.88 (d, J=8.7 Hz, 2H, arom), 7.06 (d, J=8.7 Hz, 2H, arom), 4.11 (t, J=5.9 Hz,
2H, CH20), 3.67 (m, 2H, CHzN=), 3.3-2.8 (m, 8H, 3 CHzN, CHzC=N), 2.13 {m, 2H,
CHa), 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 18§D, but starting from O-(3-
chloropropyl)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, 729mg of 1-(3-
phenoxypropyl)piperidine, oxalate as a white solid melting at 183°C.
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Example 16
I
OIOH DIUH \QN/\\/\O
[n] o4 0 CH H

trans-6-{4-[3-(3,5-dimethylpiperidino)propoxy]phenyl}-2,3,4,5-
tetrahydropyridine, dioxalate

A Following the procedure described in example 1§D, but starting from
6-[4-(3-chloropropoxy)phenyl]-2,3,4,5-tetrahydropyridine (755 mg), a commercial
mixture of cis- and frans-3,5-dimethylpiperidine (0.796 mL), potassium carbonate
(1.24 g) and a catalytic amount of potassium iodide in N,N-dimethyiformamide
(20 mL) gives, after two chromatographies over silica gel, the first one with a
gradient dichloromethane/methanol from 98/2 to 95/5, the second one with a
gradient diethyl oxidefiigroinfiriethylamine from 50/49/1 fo 75/25/1 and salt
formation with oxalic acid in ethanol and diethyl oxide, 83 mg of trans-6-{4-[3-(3,5-
dimethylpipetidino)propoxylphenyl}-2,3,4,5-tetrahydropyridine, dioxalate as a white
solid melting at 72°C.

'H NMR: oxalate (DMS0)

7.89 (d, J=8.7 Hz, 2H, arom), 7.07 (d, J=8.7 Hz 2H, arom), 4.11 (t, J=5,8 Hz
2H, CHz0), 3.68 {m, 2H, CHaN=), 3.2-2.6 (m, 8H, 3 CHzN, CH,C=N), 2,11 (m, 4H,
CHgz, 2 CH), 1.77 (m, 4H, 2 CHy), 1.37 (m, 2H, CHy), 0.96 (2d, J=5.9 Hz, J=5.8 Hz,
6H, 2 CH3)

B B-[4-(3-chloropropoxy)phenyl]-2,3,4,5-tetrahydropyridine can be
prepared as follows:

Foliowing the procedure described in example 158A, but starting from O-(3-
chloropropyl)phenol (3.55 g), 5-aminopentancic 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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Rf TLC {dichloromethane/methanol 85/5) = 0.3
O-(3-chloropropyl)phenol can be purchased at Aldrich Rare Chemicals and

Salor.

Example 17
OD
3]

frans-1-{3-[4-(4,5-dihydro-3H-pyrrol-2-yl)phenoxylpropyl}-3,5-
dimethylpiperidine, dioxalate

A Following the procedure described in example 1§D, but starting from
2-J4-(3-chloropropoxy)phenyl]-4,5-dihydro-3H-pyrrole (832 mg), a commercial
mixture of cis- and frans-3,5-dimethyipiperidine (0.828 mL), potassium carbonate
(1.45 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/methanol from 88/2 to 85/5, the second one 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 (, J=5.9 Hz,
2H, CHz0), 3.94 (m, 2H, CHzN=), 3.2-2.5 (m, 8H, 3 CHzN, CH>C=N), 2.03 (m, 6H,
2 CHy, 2 CH), 1.35 (m, 2H, CHy), 0.96 (2d, J=5.8 Hz, J=5.6 Hz, 8H, 2 CH>)

OIOH OIOH\OI/\/\
oH

o] OH O

B 2-[4-(3-chioropropoxy)phenyi]-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-aminobutanoic acid (2.06 g) and polyphosphoric
acid (36 g) gives 0.44 g of 2-[4-(3-chloropropoxy)phenyl]-4,5-dihydro-3H-pyrrole.
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Rf TLC (dichloromethane/methanol 95/5) = 0.23

Example 18
]

Q/O IC’“ ONO,Q/OAK

1-{8-[4-(cis-4-dimethylaminocyclohex-1-yl)phenoxylpropylipiperidine, dioxalate
and 1-{3-[4-(frans-4-dimethylaminocyclohex-1-yl)phenoxylpropyl}-piperidine, dioxalate

A
(o) | |
Me,NH TN N
ACOBH O/O gg
AcOH
] —_—
0 © THF Ol’\/‘o O:’\/‘o

To a solution of 1-{3-[4-(4-oxocyclohexyl)phenoxy]propyi}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 extracts are dried over
magnesium sulphate, concenirated 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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diethyloxide/triethylamine/methanol from 100/1/0.1 to 90/1/10. Fractions containing
the products are pooled and concentrated under reduced pressure.

The following products are obtained in order of elution: 348 mg of 1-{3-[4-(4-
dimethylaminocyclohex-1-yl)phenoxy]propylipiperidine (isomer A} as a yellow oil

5 and 187 mg of 1-{3-[4-(cis-4-dimethylaminocyclohex-1-yl)phenoxy]propyl}piperidine
(isomer B) as a yellow solid.

These two isomers are separately salted with 182 mg and 98 mg of oxalic
acid respectively in ethanol to give 466 mg of 1-{3-[4-(4-dimethylaminocyclohex-1-
ylphenoxylpropyilpiperidine, dioxalate (isomer A) and 280 mg of 1-{3-{4-(4-

10 dimethylaminocyclohex-1-yl)phenoxylpropyl}piperidine, dioxalate (isomer B}

'H NMR: oxalate (DMSO)

Isomer A:
7.19 (d, J=8.5 Hz, 2H, arom), 6.83 (d, J=8.5 Hz, 2H, arom), 3.96 (i, J=5.9 Hz,
15 2H, CHz0), 2.80 (m, 7H, 3 CH:N, CHN), 2.62 (m, 8H, 2 CHzN}, 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=8.6 Hz, 2H, arom), 3.84 (, J=6.0 Hz,
2H, CHz0), 3.07 (m, 1H, CHN), 2.82 (m, 6H, 3 CH2N), 2.65 (m, 6H, 2 CH:N), 2.38
20  (m, 1H, CHAr), 1.80 (m, 6H, 3 CHy), 1.60 (m, 10H, 5 CHz)

1-{3-[4~(4-oxocyclohexyl)phenoxy]propyl}piperidine can be prepared  as

25  follows:
A suspension of potassium carbonate (3.11g) in a mixture of 4-{4-(3-

chloropropoxy)phenyllcyclohexanone (2 g), piperidine (2.22mL) and NN-
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dimethylformamide (40 mL) is heated for three hour at a temperature close fo
110°C, then stirred for twenty hour at room temperature, The mixture is
concentrated under reduced pressure and dissolved in ethyl acetate (150 mL) and
water (150 mL). The organic phase is washed twice with water (100 mL), dried
over magnesium sulphate, concentrated under reduced pressure and purified by
chromatography over silica gel with a gradient dichloromethane/methanol from
95/5 to 90/10. Fractions containing the product are pooled and concentrated under
reduced pressure affording 1.94g of 1-{3-[4-{4-oxocyclohexyl)phenoxylpropyl}-
piperidine as a yeilow solid used without further purification.

C

K,CO,
— o "o
DMF

4-[4-(3-chloropropoxy)phenylicyclohexanone can be prepared as follows:

HQ

A suspension of potassium carhonate (12.4g) in a mixture of 4-(4-
hydroxyphenyl)eyclohexanone (3.42g) and N,N-dimethyiformamide (18 mL) is
stired 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 suiphate and concentrated under reduced pressure affording 4.6 g of
4-[4-(3-chloropropoxy)phenylcyclohexanone as a white solid used without further

purification.
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Example 19

H
0 OH '
0. OH
j: NN
s} OH
1-{3-[4-(cis-4-tetramethylenaminocyclohex-1-yl)phenoxylpropylipiperidine,

dioxalate and 1-{3-[4-(trans-4-tetramethylenaminocyclohex-1-yl)phenoxylpropyl}-

piperidine, dioxalate

Following the procedure described in example 188A, but starting from 1-{3-[4-
(4-oxocyclohexyl)phenoxy]propylipiperidine (0.5 g}, pyrrolidine(158 pL), acetic acid
(91 pL) and sodium triacetoxyborohydride (504 mg) in tetrahydrofuran (6 mL), the
following products are obtained in order of elution, after sait formation with oxalic
acid, 292 mg of 1-{3-[4-(4-pyrrolidinocyciohexyl)phenoxylpropylipiperidine (isomer
A) melting at 168°C and 168mg of 1-{3-[4-(4-pyrrolidinocyclohexyl)-
phenoxylpropylipiperidine (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 ({, J=5.9 Hz,

2H, CHz0), 3.17 (m, 4H, 2 CHzN), 3.09 (m, 1H, CHN), 2.88 (m, 6H, 3 CH;N), 2.59
(m, 1H, CHAr), 2.0-1.3 (m, 20H, 10 CHy)

IsomerB:
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, CHz0), 3.15 {m, 11H, 5 CH2N, CHN), 2.40 (m, 1H, CHAr), 2.2-1.3 (m, 20H, 10
CHz)
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Example 20
|

OIOH
313: \ONUOA
0“ oH Y
trans-1-{3-[4-(cis-4-dimethylaminocyclohex-1-yl)phenoxylpropyl}-3,5-
dimethylpiperidine, dioxalate and frans-1-{3-[4-{frans-4-dimethylaminocyclohex-1-
yi)-phenoxylpropyl}-3,5-dimethylpiperidine, dioxalate

A Foliowing the procedure described in example 188§A, but starting from
trans-3,5-dimethyl-1-{3-[4-(4-oxocyclohexylphenoxy]propyl}piperidine (780 mg), a
2M solution of dimethylamine in tetrahydrofuran (1.36 mL), acetic acid (136 yl)
and sodium triacetoxyborohydride (722 mg) in tetrahydrofuran {8 mlL), the following
products are obtained in order of elution, after salt formation with oxalic acid,
292 mg of frans-3,5-dimethyl-1-{3-[4-(4-dimethylaminocyclohexyl)phenoxylpropyl}-
piperidine (isomer A) melting at 98°C and 393 mg of frans-3,5-dimethyl-1-{3-[4-(4-
dimethylaminocyclohexyl)phenoxylpropyl}piperidine (isomer B) melting at 162°C.

"H NMR: oxalate (DMSO)

Isomer A:

7.18 (d, J=8.5 Hz, 2H, arom)}, 6.82 (d, J=8.5 Hz, 2H, arom), 3.95 (t, J=5,9 Hz,
2H, CH;0), 3,09 (m, 1H, CHN), 2.68 {m, 10H, 2 CHxN, 2 CH3N), 2.46 (m, 3H,
CHgzN, CHAr), 2.0-1.5 (m, 12H, 5 CHy, 2 CH), 1.29 (m, 2H, CHy), 0.92 (2d, J= 6.8
Hz, J= 6.8 Hz, 6H, 2 CH3)

Isomer B:

7.10 (d, J=8.5 Hz, 2H, arom), 6.82 (d, J=8,5 Hz, 2H, arom), 3,95 (, J=5,9 Hz,
2H, CH»20), 3,14 (m, 1H, CHN), 2.72 (m, 10H, 2 CH.N, 2 CHsN), 2.46 (m, 3H,
CHzN, CHAr), 2.1-1.8 (m, BH, CHz, 2 CH, 4 CHz eq.), 1.7-1.2 (m, BH, CHa, 4 CH»
ax.), 0.92 (2d, J= 6.8 Hz, J= 6.8 Hz, 6H, 2 CHj)

B frans-3,5-dimethyl-1-{3-[4-(4-oxocyclohexyliphenoxy]propyi}piperidine
can be prepared as follows:



10

15

20

25

66

Following the procedure described in example 18§B, but starting from
potassium carbonate (1.71 g), 4-[4-(3-chloropropoxy)phenyllcyclohexanone. (1.5 g),
trans-3,5-dimethylpiperidine hydrochloride (1.01g) and N, N-dimethylformamide
(20 mL), purifying the crude with two chromatographies with a gradient
heptane/ethyl acetate from 4/1 to 0/1 for the first one and ligroin/diethyi
oxide/triethylamine from 80/20/1 to 50/50/1 for the second one, 303 mg of frans-
3,5-dimethyl-1-{3-[4-(4-oxocyclohexyl)phenoxyl-propyl}piperidine is obtained.

C

peariERe;

MeOH

1w
Lt

frans-3,5-dimethylpiperidine hydrochioride can be prepared as follows:

A suspension of 10% palladium on charcoal (1.5 g) in a mixture of frans-1-
benzyl-3,5-dimethylpiperidine (7.85 g) and methanol {100 mL} is stirred under
15 bar of dihydrogene at 40°C for 15 h, The reacting medium is filtered over a pad
of celite and an etheral solution of hydrochloric acid is added. The hydrochloride is
fittered and dried to give 3.43 g of frans-3,5-dimethylpiperidine hydrochloride as a
pink solid used without further purification.

"M NMR: hydrochloride (DMSQ)

2.90 (m, 2H, CH2N), 2.63 (m, 2H, CHzN), 1.85 (m, 2H, 2 CH), 1.37 (dd J=5.7
Hz, J=5.7 Hz, 2H, CH,), 0.95 (2d, J=7.1 Hz, J=7.1 Hz, 6H, 2 CH3)

D

Ny Bncl N N
K,CO4
DMF H

trans-1-benzyl-3,5-dimethylpiperidine can be prepared as follows:

A suspension of -potassium carbonate (83g) in a mixture of benzyl
chloride(37 g), 3,5-dimethylpiperidine (30 g of acommercial mixture of ¢is and frans
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isomers) and N,N-dimethylformamide (200 mL) is stirred for 15 h at a temperature
close to 60°C. The mixture is filtered, concentrated under reduced pressure and
diluted in ethyl acetate. The organic phase is washed with water, dried over
magnesium sulphate, concentrated under reduced pressure and purified by
chromatography over silica gel with a mixture diethyl oxide/iigroin/triethylamine
20/80/1 as eluent to give 8g of trans-1-benzyl-3,5-dimethyipiperidine as a
colourless oil used without further purification.

'H NMR (DMSO)

7.28 {m, 5H, arom), 3.52 (d, J=13.5 Hz, 1H, CH»Ph), 3.37 (d, J=13.5 Hz, 1H,
CHzPh), 2.38 (m, 2H, CH:N), 2.06 (m, 2H, CHzN), 1.90 (m, 2H, 2 CH), 1.29 (dd,
J=5.7 Hz, J=5.7 Hz, 2H, CHy), 0.96 (2d, J=7.1 Hz, J=7.1 Hz, 6H, 2 CH3)

1o

Q

1-{3-[(biphenyl-4-yhoxy]propyl}pyrrolidine, oxalate
DIAD
o 7y o
HO O toluene CI;J/\/\O

A mixture of 1-(3-hydroxypropyi)pyrrolidine (400 mg), triphenylphosphine
(812 mg) in foluene (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 L) 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
hydrochleric solution. The aqueous phase is washed with ethyl acetate, then made
alkaline with an agueous 5N sodium hydroxide solfution and extracted twice with

Example 21
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ethyl acetate. These exiracts are pooled, dried over magnesium sulphate,
concentrated under reduced pressure, diluted with diethyt oxide and mixed with a
solution of oxalic acid (169 mg) dissolved in acetons. The precipitate is filtered,
washed with diethyl oxide and dried to give 480 mg of 1-{3-[(biphenyl-4-
yloxylpropyi}pyrrolidine, oxalate as a white solid melting at 201°C.

'H NMR : oxalate (DMSO)

7.568 (m, 4H, arom), 7.40 (m, 2H, arom), 7.27 {m, 1H, arom), 7.00 (d, J=8.7
Hz, 2H, arom), 4.06 (t, J=6.0 Hz, 2H, CH20), 3.22 (m, 6H, 3 CHzN), 2.10 (m, 2H,
CHz), 1.91 (m, 4H, 2 CHy)

1~(3-hydroxypropylpyrrolidine can be obtained as described by J. Cossy and
M. Guha, Tefrahedron Lett., 35(11) 1715-8 (1994)

g
. \QM

trans-1-{3-[(biphenyl-4-ylYoxylpropyl}-3,5-dimethylpiperidine, oxalate

Example 22

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-yloxyipropyl}-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 (1, J=5.8 Hz, 2H, CH20), 3.05 (m, 4H, 2 CH2N), 2.75 (m, 2H,
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CHzN), 2.08 (m, 4H, CHz, 2 CH), 1.37 {m, 2H, CHy), 0.86 (2d, J=6.8 Hz, J=6.8 Hz,
6H, 2 CHs)

1-(3-chloropropoxy)biphenyl can be prepared as described by A. Rampa et
al., J. Med. Chem, 44(23) 3810-20 (2001) or D. A. Walsh et al., J. Med. Chem.

32(1) 105-8 (1998),
9
R o
OIOH Q
(38,58)-1-{3-{(biphenyl-4-yl)oxy]propyl}-3,5-dimethy|piperidine, oxalate
A Following the procedure described in example 1§D, but starting from
1-(3-chioropropoxy)biphenyl {440 mg), (3S,55)-3,5-dimethyipiperidine {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
(38,55)-1-{3-[(biphenyl-4-yl}oxy|propyl}-3,5-dimethylpiperidine, oxalate as a white
powder.
TH 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 CHzN), 2.75 {m, 2H,
CHzN), 2.08 (m, 4H, CH», 2 CH), 1.37 (m, 2H, CHy), 0.96 (2d, J=6.8 Hz, J=6.8 Hz,
6H, 2 CHs)

Example 23

2N
\QN RWC \OJH
= D

MeOH

(3S,55)-3,5-dimethylpiperidine can be obtained as foliows:
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A suspension of 5% rhodium on alumina (13 g) in a solution of (25,45)-2,4-
dimethylpentanedinitrile (6.5g) in 400 mL of methanol is stirred under an
atmosphere of dihydrogene for 24 hours at room temperature. The mixture is
filtered over a celite pad and the filtrate concentrated under reduced pressure and
purified by chromatography over silica gel with a gradient dichloromethane/
rmethano! from 95/5 to 90/10. Fractions containing the expected product are pocled
and concentrated under reduced pressure fo afford 650 mg of (33,585)-3,5-
dimethylpiperidineas an orange coloured oil used without any further purification.

w, OMS KCN =N
18-crown-6

OMs ——=
CH,CN

(28,48)-2 4-dimethylpentanedinitrile can be obfained as follows:

Ilmd
\Z

A suspension of potassium cyanide (36 g) in a solution of (2R,4K)-2,4-

pentanediol dimethanesulfonate (36 g) dissolved in acetonitrile (77 mL) is stirred

overnight under reflux. The mixture is partitioned between dichloromethane
(200 mb) and water (150 mL), The organic layer is extracted six fimes with
dichioromethane. The combined organic extracts are dried over magnesium
sulphate, concentrated under reduced pressure and purified by chromatography
over silica gel using a gradient heptanefethyi acetate from 4/1 to 2/1 to give 8.3 g
of (2548)-2,4-dimethylpentanedinitrile as a yellow solid used without further

purification.
Rf TLC (heptane/ethyl acetate 2/1) = 0.5
¥
—5-Cl
cﬁ) e, OMs

OH

hyy, Eth
OH OMs
5 CH,CL
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(2R 4R)-2 4-pentanediol dimethanesulfonate can be obtained as follows:

A solution of (2R,4R)-2,4-pentanediol (15.0 g), triethylamine (45.2 mL) and
dichloromethane (350 mL} is cooled at a femperature close fo 0°C.
Methanesulfony! chioride (24.5 mL) is added dropwise. The mixture is stirred for
3 h at a temperature ciose to 0°C, hydrolysed with a 1.5 N aqueous hydrochloric
solution (100 mL) and exiracted with dichloromethane. The organic exiracts are
pooled, washed with a saturated aqueous solution of sodium hydrogenocarbonate,
then a saturated agueous solution of sodium chloride, dried over magnesium
sulphate and concentrated undet reduced pressure fo give 36.06 g of (2R4R)-2,4-
pentanediol dimethanesulfonate as a brown oil used without further purification.

OIOH ON/\/\O
o] OH
1-{3-[(4"-methylbiphenyl-4-yl)oxylpropyl}piperidine, oxalate

b O
o C
O/\/\O Pd{PPh,) OJ/\/‘O
toluane

A suspension of potassium carbonate (290mg) and palladium
tetrakistriphenylphosphine (49mg) in a solution of 1-[3-(4-bromophenoxy)-
propylipiperidine (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

Example 24

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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product are pooled, concentrated under reduced pressure and salted with oxalic
acid to give 70 mg of 1-{3-[(4"-methylbiphenyl-4-ylYoxylpropyl}piperidine, oxalate as
a white solid melting at 195°C.

'H NMR oxalate (DMSO)

7.55 (d, J=8.7 Hz, 2H, arom), 7.47 (d, J=8.0 Hz, 2H, arom}, 7.21 (d, J=8.0 Hz,
2H, arom), 6.98 (d, J=8.7 Hz, 2H, arom), 4.02 {1, J=6.0 Hz, 2H, CH;0), 3.1 (m, 6H,
3 CH2N), 2.29 (s, 3H, ArMe), 2.08 (m, 2H, CHy), 1.71 (m, 4H, 2 CHy), 1.50 (m, 2H,
CHz)

1-[3-(4-bromophenoxy)propyllpiperidine can be prepared as described in

EP 9905744

Example 25
98
Oa(\/\o Ho\(ﬁ\OH
i :

1-{3-[(4"-methoxybiphenyl-4-yl)oxy]propylpiperidine, oxalate

Following the procedure described in example 24, but starting from 1-{3-(4-
bromophenoxy)propylipiperidine (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'-methoxybiphenyl-4-yhyoxy]propylipiperidine, 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, CHO), 3.75 (s, 3H, CH30Q), 3.15-3.05 (m, 6H, 3 CH2N), 2.10 (m, 2H, CHy),
1.70 {m, 4H, 2 CHj), 1.50 {m, 2H, CHy)
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Example 26
Oy.OH ) /\/\o
DIOH\O

(RS)-1-{3-[(biphenyl-4-yl)oxy]propyl}-3-methylpiperidine, oxalate

Foliowing the procedure described in exampie 18§D, but statting from 1-(3-
chloropropoxy)biphenyl (493 mg), (RS)-3-methylpiperidine (470 pl), potassium
carbonate (830 mg) and a catalytlc amount of potassium Iodide in N,N-dimethyl-
farmamide (10 mL) gives, after salt formation with oxalic acid, 478 mg of (RS)-1-{3-
[(biphenyl-4-yhoxylpropyl}-3-methylpiperidine, oxalate as a white solid melting at
173°C,

' 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 CHzN eq.), 3.08 (i,
J=7.7 Hz, 2H, CHxN), 2.70 (m, 1H, 1 CHuoN ax.), 2.47 (m, 1H, 1 CH2N ax), 2.14 (m,
2H, CHy), 1.81 {m, 4H, CH3, CH, 1 CHz eq), 1.06 (m, 1H, 1 CH; ax), 0.87 (d, J=6.8

Hz, 3H, CHa)
s T i O
L

trans-3,5-dimethyl-1-{3-[(4"-methylbiphenyl-4-y)oxy]propyl}piperidine, oxalate

Example 27

A Following the procedure described in example 18D, but starting from
4-(3-chloropropoxy)-4-methyibipheny! (274 mg), 3,5-dimethylpiperidine (280 uL of
a commercial mixture of cis and trans isomers), potassium carbonate (4.34 mg)
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and a catalytic amount of potassium iodide in N,N-dimethylformamide (6.5 mL)
gives, after two chromatographies over silica gel with diethyl oxyde/ligroin/
triethylamine 20/80/1 for the first one and ligroin/triethylamine 100/1 then S0/10/1
for the second one, and salt formation with 14.3 mg of oxalic acid in ethanol, 47 my
of frans-3,5-dimethyl-1-{3-[(4-methylbiphenyl-4-yl)oxy]propyl}-piperidine, oxalate,
oxalate as a white solid.

"H NMR oxalate (DMSO)

7.55 (d, J=8.7 Hz, 2H, arom), 7.47 (d, J=8.1 Hz, 2H, arom), 7.20 (d, J=8.1 Hz,
2H, arom), 6.97 (d, J=8.7 Hz, 2H, arom), 4.05 (t, J=6,0 Hz, 2H, CH;0), 3.10-2.6
(m, 6H, 3 CHzN), 2,30 (s, 3H, ArCH3), 2.07 (m, 4H, CHy, 2 CH), 1.36 (m, 2H, CHy),
0.96 (2d, J=6.5 Hz, J=6.5 Hz, 6H, 2CHj;}

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 (heptanefethyl acetate 2/1) = 0.82

4-hydroxy-4-methylbipheny! can be prepared as described by H, Sakurai et
al, J, Org. Chem. 67(8) 2721-2 (2002).

Example 28

7]
i

1{3-[(2-methylbiphenyl-4-yl)oxy]propyl}piperidine, oxalate
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A Foliowing the procedure described in example 1§D, but starting from
4-(3-chloropropoxy)-2'-methylbiphenyl (157 mg), piperidine (100 L), potassium
carbonate (207 mg) and a catalytic amount of potassium iodide in NN-
dimethylformamide (10 mL} gives, after salt formation with oxalic acid, 77 mg of 1-
{3-[(2'-methylbiphenyl-4-yloxy]propylipiperidine, oxalate as a white solid meling at
173°C.

'H NMR oxalate (DMSO)

7.20 (m, 6H, arom), 6.97 (d, J=8.8 Hz, 2H, arom), 4.05 ({, J=6.0 Hz, 2H,
CHz0), 3.11 {m, 6H, 3 CHzN), 2.19 (s, 3H, ArMe), 2.10 (m, 2H, CHy), 1.70 (m, 4H,
2 CHy), 1.50 (m, 2H, CHy)

B 4-(3-chloropropoxy)-2'-methylbiphenyl can be obtained as follows:

Following the procedure described in example 1§E, but starting from 4-
hydroxy-2'-methylbiphenyl (0.55 g}, potassium carbonate (2.07 g) and 1-bromo-3-
chloropropane (1.48 mL) in N,N-dimethylformamide (20 mL) affords 913 mg of 4-
(3-chloropropoxy)-2-methylbiphenyl used without further purification.

RfTLC (heptane/ethyl acetate 2/1) = 0.7

4-hydroxy-2'-methylbiphenyl can be obtained as described by M.P. Capparelli
etal. J. Org. Chem. 52(22) 4853-61 (1987) or R.J. Edsall et al. Bicorg. Med. Chem.
11(16) 3457-74 (2003).

Example 29

(o} OM

1-{3-[4-(3-thienyl)phenoxylpropyl}piperidine, oxalate
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Following the procedure described in example 24, but starting from 1-[3-(4-
bromophenoxy)propyllpiperidine (250 mg), potassium carbonate (895 mg),
thiophene-3-boronic acid (636 mg) and palladium tetrakistriphenylphosphine
(194 mg) in toluene (5 mi) affords, after sait formation with oxalic acid, 161 mg of
1-{3-[4-(3-thienyliphenoxy]propylipiperidine, oxalate as a white solid melting at
217°C,

"M NMR oxalate (DMSO)

7.70 (s, 1H, thiophene), 6.58 (m, 3H, 2 arom, 1 thiophene), 7.47 (d, J=5.0 Hz,
1H, thiophene), 6.94 (d, J=8.68 Hz, 2, arom}), 4.04 {{, J=5.8 Hz, 2H, CH;0), 3.10
(m, 8H, 3 CHzN), 2.08 (m, 2H, CHa), 1.70 (m, 4H, 2 CHzy), 1.50 (m, 2H, CHz)

Exampie 30
8] CH
=
DIOH = IN
OIOH O/\/\O
[s} oH
1-{[3{4-(4-pyridyl}phenoxy]propylipiperidine, oxalate

Following the procedure described in example 24, but starting from 1-[3-(4-
bromophenoxy)propylipiperidine (384 mg), potassium carbonaie (388 mg) in water
(4 mL), pyridine-4-boronic acid (300 mg) and palladium tetrakistriphenylphosphine
(141 mg) in toluene (8 mL) affords, after salf formation with oxalic acid, 116 mg of
1-{{3-{4-(4-pyridyl)phenoxy]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), 4.08 (f, J=6
Hz, 2H, CH20), 3.5-2.8 {m, 6H, 3 CH:N), 2,12 (m, 2H, CHz), 1.80-1.3 (m, 6H, 3
CHz)
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Example 31

OIOH U/\/\ o
o] CH 5
trans-3,5-dimethyl-1-{3-[4-(4-pyridyl)phenoxylpropyipiperidine, oxalate

A Following the procedure described in example 24, but starting from
trans-3,5-dimethyl-1-[3-(4-bromophenoxy)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 (DMSQ)

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 CHaN}, 2.62 (m, 2H, CHzN), 2.05 (m, 4H, CHz, 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 CHa)

B frans-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-chloropropoxy)benzene (383 mg),  lrans-3,5-dimethyipiperidine
(663 mg), potassium carbonate (1.06 g) and a catalytic amount of potassium iodide
in acetoniirile (10 mL) gives, after chromatography over silica gel using a gradiant
dichloromethane/methanol from 0 to 2%, 585 mg of frans-3,5-dimethyl-1-[3-(4-
bromophenoxy)propyllpiperidine as a yellow oil used without further purification.
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1-bromo-4-(3-chloropropoxy)benzene can be prepared as described by S.
Yakabe et al., Organic Preparations and Procedures Infernational (1998), 30(2),

218-222.
DIOH Z
o “oH /g@"
OIOH O PP
0% “oH

1{3-[4-(3-pyridyl)phenoxy]propyl}piperidine, oxalate

5 Example 32

Foliowing the procedure described in example 24, but starting from 1-[3-(4-

10  bromophenoxy)propyl]piperidine (364 mg), potassium carbonate (388 mg) in water
(4 mL), pyridine-3-boronic acid (300 mg) and paliadium tetrakistriphenyiphosphine
(141 mg) in toiuene (8 mL) affords, after salt formation with oxalic acid, 75 mg of
1-{[3-{4-(3-pyridylyphenoxy]propyl}piperidine, oxalate

'H NMR oxalate (DMSO)

15 8.83 (d, J=1.8 Hz, 1H, pyridine), 8.49 (dd, J=4.7 Hz, J=1.4 Hz, 1H, pyridine),
7.99 (di, J=7.9 Hz, J= 1.8 Hz, 1H, pyridine), 7.68 (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 (1, J=5.9 Hz,
2H, CH:0), 3.11 (m, 8H, 3 CHzN), 2.10 (m, 2H, CHz), 1.70 {m, 4H, 2 CHy), 1.50
(m, 2H, CHy) :

20

Example 33

ff}

OH ’ry QN/\/\O

frans-3,5-dimethyl-1-{3-[4-(pyrrol-1-yi)phenoxylpropyl}piperidine, oxalate
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A Following the procedure described in example 1§D, but starting from
1-[4-(3-chloropropoxy)phenyllpyrrole (236 mg),  frans-3,5-dimethylpiperidine
(190 mg), a catalytic amount of potassium jodide and potassium carbonate
(600 mg) in N,N-dimethylformamide (10 mL) gives, after salt formation with oxalic
acid, 257 mg of frans-3,5-dimethyl-1-{3-[4-(pyrrol-1-yl}phenoxy]propyli}piperidine,
oxalate as a white solid.

'H NMR oxalate (DMSQ)

7.43 (d, J=8.8 Hz, 2H, arom), 7.18 (d, J=2 Hz, 2H, pyrrole), 7.89 {d, J=8.8 Hz,
2H, arom), 6.18 (m, 2H, pyrrole), 4.04 (i, J=6.0 Hz, 2H, CH0), 3.00 (m, 4H, 2
CHzN), 2.71 (m, 2H, CH2N), 2.06 (m, 4H, CHy, 2 CH), 1.36 (dd, J=5.6 Hz, J=5.6
Hz, 2H, CHy), 0.97 (2d, J=7.0 Hz, J=7.0 Hz, 6H, 2 CH3)

B 1-[4-(3-chloropropoxy)phenyllpyrrole can be prepared as follows:

Following the procedure described in example 18E, but starting from 1-(4-
hydroxyphenyl)pyrrole (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)phenylipyrrole as a brown salid used without further purification.

Example 34
oH -~
X .
9] cH
OD:OH \Oq/\/\o

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

0 HN—
. —
A~ il A~
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A solution of ftrans-3,5-dimethyl-1-{3-[4-(3-oxopropanoyl)phenoxy]propyl}-
piperidine (200 mg) in a mixture of hydrazine hydrate (50 pL) and methanol (4 mL)
is stirred for one hour at room temperature. The mixture is diluted with water and
extracted twice with ethyl acetate, dried over magnesium sulphate, concentrated
under reduced pressure and purified by chromatography over silica gel. Fractions
containing the expected product are pooled, concentrated under reduced pressure
and salted with oxalic acid to afford 142 mg of frans-3,5-dimethyl-1-{3-[4-(pyrazol -
3-yl)phenoxylpropyl}piperidine, oxalate as a pale yellow solid.

'H NMR oxalate (DMSO) |

7.67 (m, 3H, 2 arom, 1 pyrrazole), 6.95 (m, 2H, arom), 6.54 (m, 1H,
pyrrazole), 4.08 (m, 2H, CHzO), 3.07 {m, 4H, 2 CHN), 2.78 (m, 2H, CH,N), 2.08
(m, 4H, CHa, 2 CH), 1.38 {m, 2H, CH), 0.98 (m, 6H, 2 CHj3)

o) 0 |
O)K HNa /gkj
UA\/\Q HCOMe \C’(’\/’\O
THF

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

To a suspension of sodium hydride (82 mg, 60% in paraffin) are added
methyl formate (150 pL) and a solution of frans-3,5-dimethyl-1-[3-{4-acetyl-
phenoxy)propyllpiperidine (610 mg) in tefrahydrofuran (0.4 mL). The mixture is
stirred for two hours at room temperature then hydrolysed with a 1N agueous
hydrochioric acid solution keeping the pH alkaline. The solution is exiracted twice
with ethyl acetate. The extracts are pooled, dried over magnesium sulphate,
concentrated under reduced pressure and purified by chromatography over silica
gel with a gradient dichloromethane/methano! from 100/0 to ©5/5. Fractions
containing the expected product are pooled, concentrated under reduced pressure
to give 100mg of frans-3,5-dimethyl-1-{3-[4-(3-oxopropancyl)phenoxy]propyl}-
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piperidine as a pale yellow oil that is used rapidly, without further purification in the

next step,
Rf TLC {dichloromethane/methanol 90/10) = 0.52

5 trans-3,5-dimethyl-1-[3-(4-acetylphenoxy)propyllpiperidine can be prepared
as described in EP9805744

Example 35
o] o]
I O\NO

o” “oH O
o

10 di-1,1*-{(biphenyl-4,4'-diyl)bis[cxy(propan-1,3-diyl)]}piperidine, dioxalate

o o) o

o She

A suspension of potassium carbonate (0.8 g) in a mixture of 4,4-bis-(3-

15 chloropropoxy)phenyt (0.65g), piperidine (0.33 g) and N,N-dimethylformamide

(5mL) is stired for six days at room temperature. The mixture is filtered,

concentrated under reduced pressure and purified by chromatography over silica

gel with a gradient dichloromethane/methanol from 100/0 to 95/5. Fractions

containing the monoaminated product are pooled and concentrated to give 0.2 g of

20  1-{3-[4'-(3-chloropropoxy)biphen-4-yloxy]propyl}piperidine. Fractions containing the

diaminated product are pooled and concenirated to give 0.11g of di-1,1-

{(biphenyl-4,4'-diylbis[oxy(propan-1,3-diyl)}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'-
diyhbis[oxy(propan-1,3-diyl)]}piperidine, dioxalate as a white solid.
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'H NMR oxalate (DMSO)
7.50 (d, J=8.6 Hz, 4H, arom), 6.96 (d, J=8.6 Hz, 4H, arom), 4.02 (¢, J=6 Hz,
4H, CH20), 2.78 (m, 12H, CH,N), 1.98 (m, 4H, CHy), 1.59 (m, 8H, 4 CHy), 1.44 (m,

4H, 2 CHy)
5
4,4'-bis-(3-chloropropoxy)phenyl can be prepared according to the method
described in GB1129175 (02/10/1968).
Example 36
jm O UWO
o] OH o] OH
ON\ 0 OIDH
10

4-(3-{[4'-(3-piperidinopropoxy)biphenyl-4-yiloxyipropy)morpholine, dioxalate

o
O~ O O N
¢ ooy g
O DMF 0
o o
A suspension of potassium carbonate (138 mg) in a mixiure of 1-{3-[4';(3-
chloropropoxy)biphenyl-4-yloxylpropylipiperidine (100 mg), marpholine (85 mg)
15 and N,N-dimethylformamide (1 mL) is stirred for four days at room temperature.
The mixture is fillered, 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-
20  yljoxy}lpropyl)morpholine as a off white solid which is salted with 8.4 mg of oxalic
acid yielding 15 mg of 4-(3{[4-(3-piperidinopropoxy)biphenyl-4-ylloxy}propyl)-
morpholine, dioxalate as a white solid.
'H NMR oxalate (DMSO)



23

7.51 {m, 4H, arom), 6.87 (m, 4H, arom)}, 4.03 (m, 4H, CH:0), 3.65 (m, 4H, 2
CH20), 3.50-2.6 (m, 12H, 6 GH,N), 2.10 (m, 2H, CHy), 1.98 (m, 2H, CH), 1.90-
1.30 {m, 6H, 3 CHy)

5 Example 37

9,

O O~
S

1-(3-{[4'-(3-piperidinopropoxy)biphenyl-4-ylloxy}propylhpyrrolidine

Following the procedure described in example 36, but starting from 1-{3-[4'-

.10 (3-chloropropoxy)biphenyi-4-yloxylpropylipiperidine (250 mg), pyrrolidine (138 mg)
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 (CDCliy)

15 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, CH;0O), 4.05 (t, J=6.2 Hz, 2H, CH;0), 2.80-2.40 (m,
12H, CHaN), 2.08 (m, 4H, 2 CHy), 1.85 (m, 4H, 2 CHz pyiroligine), 1.83 (M, 4H, 2 CH;
piperigine), 1.47 (M, 2H, 1 CH2 piperidine)

a~AD
J
.

di-1,1{(biphenyl-4,4"-diyl)bis{oxy(propan-1,3-diyl)]}pyrrolidine

20 Example 38
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Following the procedure described in example 35, but starting from 4,4"bis-
(3-chloropropoxy)phenyl (7.73 g), potassium carbonate (9.1 g), a catalytic amount
of potassium fodide in a mixture of pyrrolidine (2.21 mL) and (100 mL) NA-
dimethylformamide affords 3.73g of 1-{3-[4'<(3-chloropropoxy}biphenyl-4-
yloxy]Jpropyl}pyrrolidine and 209 mg of di-1,1-{(biphenyl-4,4'-diyl)bis[oxy(propan-
1,3-diyi)[}pyrrolidine.

Rf TLC (dichloromethane/methanollammonia 90/10/1) = 0.18 for di-1,1%
{(biphenyl-4,4'-diyl)bis[oxy(propan-1,3-diy)}ipyrrolidine and 0.48 for 1-{3-[4-(3-
chloropropoxy)biphenyl-4-yloxy]propyl}pyrrolidine

"H NMR base (CDCls)

7.46 (d, J=8.7 Hz, 4H, arom), 6.95 (d, J=8.7 Hz, 4H, arom}, 4.07 (i, J=6.4 Hz,
4H, CH;0), 2,65 (m, 12H, 6 CH2zN), 2.01 {m, 4H, CHy), 1.83 (m, 8H, 4 CHa)

OH O .OH
N/\/\O

(38)-3-methyl-1-{3-[4-(4-pyridyl)phenoxy]propyl}piperidine, dioxalate

A Following the procedure described in example 24, but starting from
(38)-1-[3-(4-bromophenoxy)propyi]-3-methylpiperidine -~ (118 mgq), potassium
carbonate (156 mg), 4-pyridy!boronic acid (56 mg) and palladium tetrakistriphenyl-
phosphine (22 mg) in toluene (4 mL) affords, after salt formation with oxalic acid,
50 mg of (3S5)-3-methyl-1-{3-[4-(4-pyridyl)phenoxylpropyl}piperidine, dioxalate as a
white solid melting at 88°C.
"H 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 (t, J=5.8 Hz, 2H, CH;0), 3.39 (m,
2H, CHzN), 3.16 (m, 2H, CH2N), 2.77 (m, 1H, CH2N), 2.52 (m, 1H, CHzN), 2.14 (m,
2H, CHp), 1.84 (m, 4H, 2CHy), 1.08 (m, 1H, CH), 0.88 (d, 3H, CHs)

Example 39
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B (35)~1-[3-{4-bromophenaxy)propyl]-3-methylpiperidine can be
prepared as follows.

Following the procedure described in example 1§D, but starting from 4-
bromo-1-(3-chloropropoxy)benzene (125 mg), (S)-3-methylpiperidine, mandelate
(101 mg), potassium carbonate (207 mg) and potassium iodide (10mg) in
acetonitrile (5 ml.) gives, after salt purification by chromatography over silica gel
with a gradient dichloromethane/methanel from 100/0 ta 95/5, 118 mg of (38)-1+[3-
(4-bromophenoxy)propyl]-3-methylpiperidine as a white powder.

(S)-3-methylpiperidine, mandelate can be prepared as described by E.
Coderc, P. Cerruti, J. Vignon, J.F. Rouayrenc, J.M. Kamenka, Eur. J. Med. Chem.

30, 463-470 (1995)

4-bromo-1-(3-chloropropoxy)benzene can be prepared as described by S.
Yakabe, M. Hirano, T. Morimoto, Org. Prep. Proc. int. 30(2) 218-222 (1998),

Example 40
’OIO}(\/? QO&N(\/?
O&’\/“o 2H01 Ol’\/‘o 2 Hex
1-{3-[4~{cis-4-morpholinocyclohex-1-yhphenoxylpropylipiperidine, dihydro-
chloride and 1-{3-[4~(frans-4-morpholinocyclohex-1-yl)phenoxyl-propyllpiperidine,
dihydro-chloride
Following the procedure described in example 18§A, but starting from 1{3-{4~
(4-oxocyclohexyl)phenoxylpropylipiperidine (5g), morpholine (2.76 mL), acefic
acld (1.18 mL) and sodium triacetoxyborohydride (5.56¢g) in fetrahydrofuran
(80 mL), the following products are obtained in order of elution, after salt formation

with a solution of hydrogen chloride in diethyl oxide, 2.75g of 1-{3-[4-(4-
morpholinocyclohex-1-yl)phenoxy]propylipiperidine, dihydrochloride (isomer A)
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melting at 297-2908°C and 12g of 1{3-[4-(frans-4-morpholinocyclohex-1-
yl)phenoxy]propylipiperidine, dihydrochloride (isomer B) melting at 296-297°C.
1H NMR: dihydrochioride (DMSO)

I[somer A:
7.32 (d, J=8.8 Hz, 2H, arom), 6.84 (d, J=8.6 Hz, 2H, arom), 3.98 (m, 6H, 3 CHz0),
3.47 (m, 4H), 2.70-3.30 (m, 8H), 2.15-1.4 {m, 16H)

Isomer B:
7.12 (d, J=8.5 Hz, 2H, arom), 6.83 (d, J=8.5 Hz, 2H, arom), 3.96 (m, 6H, 3 CHz0),
3.38 (m, 4H), 3.09 (m, 5H), 2.79 {m, 2H), CHN, 2.43 (m, 1H), 2.15-1.3 (m, 16H)

Example 41

o o

»-,Ol/\/\o 2 Hol O 2 HCl

(38)-3-methyl-1-{3-[4-(cis-4-morpholinocyclohex-1-yl)phenoxylpropylipiperidine,
dihydrochloride and (3S)-3-methyl-1~{3-{4-(frans-4-morpholinocyclohex-1-
yliphenoxylpropyl}piperiding, dihydrochloride

A Foliowing the procedure described in example 47§A, but starting from
(35)-3-methyl-1-{3-[4-(4-oxocyclohexyl)phenoxy|propylipiperidine (5.16 g),
morphoiine (2.77 mL), acefic acid (1.17 mL) and sodium friacetoxyborohydride
(5.6 g) in tetrahydrofuran (78 mL), the following products are obtained in order of
elution, after salt formation with 2 solution of hydrogen chloride in diethyl oxide,
209 of (38)-3-methyl-1-{3-[4-(4-morpholinocyciohex-1-yl)phencxy]propyl}-
piperidine, dihydrochloride (isomer A} melting at 275-276°C and 1 g of (35)-3-
methyl-1~{3-[4-(4-morpholinocyclohex-1-yliphenoxylpropyl}piperidine,
dihydrochloride (isomer B) melting at 280°C.
1H NMR: hydrochloride (D20)
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lsomer A
7.35 {d, J=8.6 Hz, 2H, arom), 6.84 (d, J=8.8 Hz, 2H, arom), 4.11 {t, J=5.7 Hz, 2H,
CH,Q), 4.10-3.80 {m, 4H, 2 CH0O), 3.65-3.05 (m, 10H), 2.94 (m, 1H), 2.82 (m,
1H,), 2.50 {m, 1H), 2.19 (m, 4H), 1.84 (m, 9H), 1.15 {m, 1H), 8.83(d, J=6.4 Hz, 3H,
CHs)

Isomer B
7.24 (d, J=8.6 Hz, 2H, arom), 6.95 (d, J=8.6 Hz, 2H, arom), 4.10 (t, J=5.6 Hz, 2H,
CH,0), 4.10-3.70 (m, 4H, 2 CH,0), 3.65-3.05 (m, 9H), 2.82 (m, 1H), 2.55 (m, 2H),
2.19 (m, 4H), 2.05-1.45 {m, 10H), 1.14 (m, 1H), 0.92 (d, J=6.4 Hz, 3H, CHj)

B (35)-3-methyl-1{3-[4-(4-oxocyclohexyl)phenoxylprapyl}piperidine can
be prepared as follows:

Following the procedure described in example 47§C, but starting from
potassium carbonate (10.52 g), 4-[4-(3-chloropropoxy)phenyljcyclohexanone (7 g),
(35)-3-methylpiperidine mandelate (8.31g ), a catalytic amount of potassium
iodide and N,N-dimethyiformamide (105 mL), affords 5.12 g of (35)-3-methyl-1-{3-
[4-(4-oxocyclohexyl)phenoxylpropyllpiperidine as an orange oil used without
further purification..

Example 42
0
ON/\/\O

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

o O OW\O
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To a solution of 1-(3-{[4-(piperidinocarbonyl)biphenyl-4-ylloxy}propyl)-

piperidine (500 mg) in tetrahydrofuran (20 mL) is added lithium aluminium hydride
(105 mg). The suspension is striired at room temperature for three hours, then
hydrolysed through the successive addition of water (110 ulL), 15% aqueous
solution of sodium hydroxide (110 uL) and water (330 yL). The mixture is stirred for
an half hour and filtrated. The filtrate is dried over magnesium sulfate and
concenirated under reduced pressure. The product thus obtained is recrystallized
in diisopropyl oxide and purified by chromatography over silica gel with a gradient
dichloromethane/methanol from 98/2 to 85/15. Fraction containing the expected
product are pooled, concentrated under reduced pressure to give 125 mg of 1-(3-
{[4'-(piperidinomethyl)biphenyl-4-yljoxy}propyl)piperidine as white crystals melting
at 80°C,
1H NMR: base (CDCI3)
7.52 (d, J=8.5 Hz, 2H, arom), 7.50 {d, J=7.9 Hz, 2H, arom), 7.36 (d, J=7.9 Hz, 2H,
arom), 6.97 (d, J=8.5 Hz, 2H, arom), 4.05 (1, J=6.3 Hz, 2H, CH;0), 3.5 (s, 2H,
CHAr), 2.49 (m, 10H, 5 CHpN), 2.00 (m, 2H, CHy) 1.60 {m, 8H, 4 CHz) 1.45 (m,
4H, 2 CHp)

] {cocn, I
o (™ e O 0
5 O@"\/‘o 2) plparidine @MO
1-(3-{[4'-(piperidinocarbonyl)biphenyl-4-ylloxy}propyl)piperidine  can  be
prepared as follows:

To a solution of 4'-(3-piperidinopropoxy)biphenyl-1-carboxyiic acid (0.9 g) in
dichloromethane (10 mL) containing one drop of N,N-dimethylformamide is added
oxalyl chloride (285 pL). The suspension is stimed 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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temperature, washed with water, dried over magnesium suifate and c.oncentrated
under reduced pressure, The product thus obtained is purified by chromatography
over silica gel with a gradient dichloromethane/methanol from 100/0 to 90/10.
Fraction containing the expected product are pooled, concentrated under reduced
pressure to give 620 mg of 1-(3-{[4'-(piperidinocarbonyl)biphenyl-4-ylloxy}propyl)-
piperidine as white crystals melting at 122°C.

C 4'-(3-piperidinopropoxy)biphenyl-1-carboxylic acid can be prepared
as follows:
Following the procedure described in example 1§C, but starting from 1-(3-{[4-
(ethoxycarbonyi)biphenyl-4-ylioxy}propyl)piperidine (2.65 g) and a normal agusous
solution of sodium hydroxide (BmlL) in ethanol (20 mL) affords 4-(3-
piperidinopropoxy)biphenyl-1-carboxylic acid in gquantitative yield.

D 1-(3-4{[4'-(ethoxycarbonyl)biphenyl-4-yljoxy}propyl)piperidine can be
prepared as follows:

Following the procedure described in example 18D, 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-yljoxy}propyl)piperidine  (2.65g) as white
crystals.

E 4'-(3-chloropropoxy)biphenyl-1-carboxylic acid ethyl ester can be
prepared as follows:

Following the procedure described in example 478§D, but starting from 4'-
hydroxybiphenyl-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-t-carboxylic acid ethyl ester in quantitative yield used
without further purification.
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Example 43
OxOH Oy .OH
Oj:OH OIOH ,Q/\l O
O/\/\o

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

PR O
/ &
piperidine
o e
che

CHCN

5 A
A suspension of potassium carbonate (760 mg) in a solution of 1-{3-[4-(4-
tosyloxybut-1-yn-1-yl)phenoxylpropyl}piperidine (487 mg) in a mixture of piperidine
(1.09 mL) and acetonitrile (8 mL) is heated at a temperature close to 80°C for 24 h.
The suspension is filtrated. The filtrate concentrated under reduced pressure and
10 purified by chromatography over silica gel wusing 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]jpropyl}piperidine
as an off white solid melting at 167°C.

15 1H NMR: oxalaie (DMSQ) 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, CH,0), 3.09 (m, 12H, 6 CHzN), 2.81 (t, J=7.5 Hz, 2H,

CHzC), 2.07 (m, 2H, CHz), 1.69 (m, 8H, 4 CHy), 1.49 (m, 4H, 2 CH>)

OH OTs
L =
D
O"/\/\o oy Ol/\/\ o

1-{3-[4-(4-tosyloxybut-1-yn-1 -yhphenoxylpropylipiperidine can be prepared as

follows:
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To a solution of 1{3-[4-(4-hydoxybut-1-yn-1-yl)phenoxylpropyl}piperidine
(393 mg) in acetonitrile (10 mL) are added successively tristhylamine (0.446 mL),
4-dimethylaminopyridine (18 mg) and tosyl chloride (617 mg). The mixture is stirred
avernight at room temperature, concentrated under reduced pressure and purified
by chromatography over silica gel to give 485 g of 1-{3-[4-(4-tosyloxybut-1-yn-1-
yphenexylpropyl}piperidine.

og’l?
237
78
Z
5
\\
o

1-{3-[4-(4-hydoxybut-1-yn-1-yphenoxy]propyi}piperidine can be prepared as
follows:

To a solution of 1-[3-(4-iodophenoxy)propyllpiperidine (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-ol (203 L) and diisopropylamine (560 pL). The mixiure is stirred at a
temperature close fo 15°C for one hour, then at a temperature close to 50°C for
five hours, The mixture is cooled at room temperature, filtered over a celite pad
and the filtrate concentrated under reduced pressure. Purification by
chromatography over silica gel using a gradient dichloromethane/methanol 100/ to
95/5 fives 444 mg of 1{3{4-(4-hydoxybut-1-yn-1-y)phenoxylpropyltpiperidine
melting at 56°C.

D 1~[3~(4-iodophenoxy)propylipiperidine can be prepared as foliows:

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 NN-dimethylformamide (30ml) affords 349g of 1-3-(4-
iodophenoxy)propyl]piperidine used without further purification.
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1-(3-chioropropoxy)-4-iodobenzene can be prepared as described in DE18958246.

CBas
O’V‘°

(E)-1«3-{[4'-(3-piperidinoprop-1-en-1-yI)biphenyl-4-ylloxy}propyl)piperidine

Example 44

A Foilowing the procedure of example 428A, but starting from 1-(3-{[4"-
(2-piperidinocarbonylethen-1-yl)biphenyl-4-ylloxylpropyl)piperidine (0.6 9) and
lithium aluminum hydride (120 mg) in tetrahydrofuran (15 mL) afiords 15 mg of 1-
(3-{[4'-(3-piperidinoprop-1-gn-1-yhbiphenyl-4-ylloxy}propyl)piperidine as  pale
yellow crystals melting at 100-105°C.
1H NMR: Base {CDCI3)

7.49 (m, 6H, arom), .97 (d, J=8.7 Hz, 2H, arom), 6.53 (d, J=15.8 Hz, 1H, ArCH=),
6.33 (dt, J= 156.8 Hz, J=6.4 Hz, 1H, CH=), 4.05 (t, J=6.3 Hz, 2H, CH,0), 3.14 (d,

=8.4 Hz, 2H, =CHzN), 2.47 (m, 10H, 5 CHN), 2.00 (m, 2H, CHy}, 1.61 (m, 8H, 4
CHz2), 1.46 (m, 4H, 2 CHy)

B 1~(3-{[4"-(2-piperidinocarbonylethen-1-yl)biphenyl-4-
yiloxy}propyl)piperidine can be prepared as follows
A solution of 3-[4'-(3-piperidinopropoxy)biphenyl-4-yljacryiic acid (1g) in

. sulfonyl chloride (5 mL) is stirred at a temperature close to 40°C for fwo hours, then

concentrated under reduced pressure. The concentrate is dissclved 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 hydrochioric 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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product are pooled and concentrated under reduced pressure fo afford 840 mg of
1-(3-{[4'-(2-piperidinocarbonylethen-1-y)biphenyl-4-yljoxy}propylipiperidine as
beige crystais melting at 146-150°C.

C 3-[4"-(3-piperidinopropoxy)biphenyl-4-yllacrylic acid can be prepared
as follows:

Following the procedure described in example 1§C, but starting from 1-(3-
{[4'-(2-sthoxycarbonylethen-1-yl)biphenyl-4-yljoxy}propyl)piperidine (2.4 g) and a
normal aqueous solution of sodium hydroxide (10 mL) in ethanol (10 mL) affords 3-
[4'+(3-piperidinopropoxy)biphenyl-4-yllacrylic acid used without further purification

Br
) N
o
PN (o Tch);P
O ° Pd{OAT), Ofv‘o

D CH,CN

in the next step.

1-(3-{[4'-(2-ethoxycarbonylethen-1-yl)biphenyi-4-yljoxy}propylpiperidine  can
be prepared as follows:

A degazed solution of 1-{3-[(4-bromobiphenyl-4-yl)oxylpropylipiperidine
(2.8 g), triethylamine (2.8 mL), tri(o-tolyl)phosphine (365 mg), palladium acetate
(170 mg) and ethyle acrylate (2.8 mL) in acetonitrile (5mbL) is stirred at a
temperature close to 80°C for one hour, then at room temperature overnight and
finally 6 h at a temperature close to 90°C. The solulion is concentrated under
reduced pressure, redissolved in dichloromethane, filtered and chromatographied
over silica gel fo give 1.3 g of 1-(3-{[4-(2-ethoxycarbonylethen-1-yl)biphenyl-4-
yiloxy}propyl)piperidine,
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1-{3-[(4"-bramobiphenyt-4-ylioxylpropylipiperidine can be prepared as follows:
Foliowing the procedure described in example 47§C, but starting from 4'-bromo-4-

5  (3-chloropropoxy)bipheny! (3.25 g), piperidine (0.85 g) and potassium carbonate
(28g) in acefonitrite (100ml) gives 2.8g of 1-{3-[(4-bromobiphenyl-4-

yDoxylpropyl}piperidine.

F 4'-bromo-4-(3-chioropropoxy)biphenyl can be prepared as follows:

10 Following the procedure described in example 1§E, but starting from 4-
bromo-4'-hydroxybiphenyl (5g), potassium carbonate (13.8g) and 1-bromo-3-
chloropropane (15.7 g) in acefonitrile (100 mL) affords 6.4 g of 4-bromo-4-(3-
chloropropoxy)biphenyl as white crystals.

Rf TLC (heptanefethy| acetate 2/1) = 0.6

15
Example 45
O EN
N
O/\/\O @ O
(Z2)-1-(3-{[4"-(3-piperidinoprop-1-en-1-yhbiphenyl-4-yiloxy}propyl)piperidine
7V oo
GMO @ WOMO
20 A

To a solution of 1-(3-{[4'-(3-piperidinoprop-1-yn-1-ylbiphenyl-4-yljoxylpropyl)-
piperidine in methanot (5 mL) is added 5% palladium on charcoal (2 mg), The
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suspension is stiired under an atmosphere of dihydrogene at room temperature for
5 h, fitered over a celite pad. The filtrate is concentrated under reduced pressure
and purified by chromatography over silica gel using a gradient
dichloromethane/methanol from 98/2 to 95/5. Fractions containing the expected
product are pooled and concenirated under reduced pressure fo give 40 mg of
(Z)-4-(3-{[4'-(3-piperidinoprop-1-en-1-yl)biphenyl-4-ylloxy}propyl)piperidine.

1H NMR: (CDCI3}

7.54 (m, 4H, arom), 7.30 (d, J=8.2 Hz, 2H, arom), 6.88 (d, J=8.7 Hz, 2H, arom),
6.58 (d, J=11.8 Hz, 1H, ArCH=), 5,83 (dt, J= 11.9 Hz, J=6.4 Hz, 1H, CH=), 4.06 (i,
J=6.4 Hz, 2H, CH20), 3.31 (2d, J=6.4 Hz, =CH;N), 2.49 (m, 10H, 5 CHxN), 2.01
{m, 2H, CHy), 1.64 (m, 8H, 4 CHy), 1.45 (m, 4H, 2 CHj)

B 1-(3-{l4'-(3-piperidinoprop- 1-yn-1-yl)biphenyl-4-ylloxy}propyl-
Jpiperidine can be prepared as follows:

Following the procedure described in example 43§C, but starting from 1-{3-
[(4'-bromobiphenyl-4-yi)oxylpropyl}piperidine (0.75g), 1-prop-2-yn-1-ylpiperidine
(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-yhbiphenyl-4-ylloxylpropyl)piperidine which oxalate melts
at 195°C.

Example 46
Y

O No
Ow

1-methyl-4-[4'-(3-piperidinopropoxy)biphenyllpiperazine
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A mixture of 1-{3-[(4'-bromobiphenyl-4-yl)oxylpropyl}piperidine (374 mg),

1-methyipiperazine (133 pL), sodium feri-butylate (139 mg, tris(dibenzylidene-
acetone)dipalladium (19mg) and 2,2-bis{diphenylphosphine)-1,1-binaphtyl
(32 mg) in toluene (20 mL) is stirred under reflux for 16 h. The suspension is
filtered over a clarcel pad which is then rinsed twice with diethyl oxide (50 mL). The
combined organic phases are pooled, washed twice with an aqueous saturated
solution of scdium chloride, dried over magnesium sulfate and concentrated under
reduced pressure. Purification by chromatography over silica gel using a gradient
dichioromethane/methanol from 100/0 to 95/5 gives 160 mg of 1-methyl-4-[4'-(3-
piperidinopropoxy)biphenyl]piperazine.
1H NMR: (CDCI3)
7.47 (24, 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 (1, J=6.4 Hz, 2H, CHz0), 3.25 (m, 4H, 2 CHzN), 2.60 (m, 4H, 2 CH:N),
247 (m, 6H, 5 CHaN), 2.37 (s, 3H, NCH3), 2.00 {m, 2H, CHy), 1.61 (m, 4H, 2 CHy),
1.46 (m, 2H, CHy)

Example 47

oIoH OIOH J
0" OH 07 OH

1-{3-[4-(cis-4-dimethylaminocyclohex-1-yl)methylphenoxylpropylipiperidine,
dioxalate and 1-{3-[4-(trans-4-dimethylaminocyclohex-1-yl)methylphenoxy]-
propyitpiperidine, dioxalate
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NaBH(OAC),

Me,NH
/\/\m AcOH /\/\/O/\O\/
A

To a solution of 1-{3-[4-(4-oxocyclohex-1-yl)methylphenoxy]propyljpiperidine
(110 mg) in a mixture of tetrahydrofuran (2 mL), a 2M solution of dimethylamine in
tetrahydrofuran (330 pL) and acetic acid (20 pl} is added triacetoxyborohydride
(120 mg). The mixture is stirred for five hours at room temperature and quenched
with a saturated aqueous solution of sodium bicarbonate (4 mL). The solution is
extracted with ethyl acetate (3 times 10 mL). The combined extracts are washed
with a saturated aqueous solution of sodium chioride (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/ammonia 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,
CH0), 3.00 {m, 7H, 3 CH2N, CHN), 2,69 (s, 6H, NCHa3), 2.53 (m, 2H, CHaATr), 2.02
(m, 2H, CHy), 1.80 (m, 1H, CH), 1.67 (m, 8H, 4 CHj), 1.46 (m, 6H, 3 CHy)

O“ © L) T N o o
B

1-{3-[4-(4-oxocyclohex-1-yl)methylphenoxylpropylipiperidine can be prepared
as follows

A suspension of potassium carbonate (369 mg) in a solution of 4-[4-(3-
chloropropoxy}benzyljcyclohexanone (250 mg} and piperidine (264 L) in NN-
dimethylformamide (8 mL) is heated for three hours at a temperature close to
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80°C, then for two days at a temperature close to 50°C, Solvent is evaporated and
the residue partionned between ethyl acetate (10 mL) and water (10 mL). The
organic phase is separated by decantation, washed with a saturated agueous
solution of sodium chloride, dried over magnesium sulfate, concenfrated under
reduced pressure and purified by column chromatography using a gradient
dichloromethane/methanol/ammonia from 988/1/0.1 to 98/2/0.2 o give 270 mg of
1-{3-[4-(4-oxocyclohex-1-ylmethylphenoxy]propyllpiperidine.

Rf TLC (dichloromethane/methanol/ammeonia 90/10/1) = 0.74

o, O!H 0
T &

K.CO,
C DMF

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 agueous solution of
hydrochloric acid (4.85mL) is stired for 20h at room iemperature, 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 agueous solufion of sodium
chloride, dried over magnesium sulfate and concentrated under reduced pressure
to give 546 myg of 4-[4-(3-chloropropexy)benzyllcyclohexanone used without further
purification.
Rf TLC (heptane/ethy| acetate 4/1) = 0.38.

HO 0\) . o0 OJ

K,CO,
D DMF
8-]4~(3-chloropropoxy)benzyl]-1,4-dioxaspirof4.5]decane can be prepared as

follows
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A suspension of potassium carbonate 3.82g) in a solution of 8-(4-
hydroxybenzyl)-1,4-dioxaspirof4.5)decane (1.41 g) and 1-bromo-3-chioropropane
(281 mL) in N,N-dimethylformamide (35mlL) is stirred for 20h at room
temperature, Diethyl oxide (210 mL) is added and the suspension is filtered. The
filtrate is washed with water (twice 50 mL), dried over magnesium sulfate and
concentrated under reduced pressure to give 1.635¢g of 8-[4-(3-
chloropropoxy)benzyl]-1,4-dioxaspiro[4.5]-decane used without further purification.
Rf TLC (heptane/ethyl acetate 4/1) = 0.47.

X Hz
) o rwe L Yo
@A OJ EtOH  HO J
e o

8-(4-hydroxybenzyl)-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-dioxaspiroj4.5]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

N O o)
@\Qg P_Q _’S_H_;J @ﬁo o/

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-
benzyloxybenzyltriphenylphosphonium chloride (7,52 g). The mixture is stirred for
40 min, then 1,4-dioxaspiro4.5jdecan-8-one (2.37 g) is added. The mixture is
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stirred for one hour at room temperature, the suspension turning from red to green.
The mixture is poured into ice (250 g) and extracted with ethyl acetate (4 times
100 mL). The organic extracts are pooled, washed with saturated agueous solution
of sodium chioride (3 times 50 mL), dried over magnesium sulfate, concentrated
under reduced pressure and purified by column chromatography over silica gel
using a gradient heptane/ethyl acetate from 90/10 to 60/40 fo give 2.43 g of 8-(4-
benzyloxybenzylidene)-1,4-dioxaspiro[4.5]decane as a colorless oil.

Rf TLC (heptane/ethyl acetate 1/1) = 0.73

Example 48

IZ: ZI 0

4—(3-{[4'—(3—piperidinopropyl)biphenyl—4-yl]oxy}propyl)piperidine, dioxalate

A suspension of 10% palladium on charcoal (70 mg) in a solution of (E)-1-(3-
{[4'-(3-piperidinoprop-1-en-1-yl)biphenyl-4-y|lexy}propyl)piperidine (0.2g9) in
ethano! is stirred under an atmosphere 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
dichloromethane/methanol/ammonia from 99/1/0.1 to 97/3/0.3 then with another
chromatography over silica gel with dichlorormethane/methanol/ammonia 99/1/0.1
as eluent. The crude base is converted fo the dioxalate with oxalic acid in ethanol
to give 37 mg of 4-(3-{[4"-(3-piperidinopropyl)biphenyl-4-ylloxy}propyhpiperidine,
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,
CHzAr), 2.09 (m, 2H, CHy), 1.84 (m, 2H, CHy), 1.60 (m, 8H, 4 CHy), 1.50 (m, 4H, 2

CHa)
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(38,53)~1-{3-[4-(trans-4-aminocyclohex-1-yl)phenoxy]propyi}-3,5-
dimethylpiperidine, dioxalate

] WNH,
NaBH,CN
CH,CONH,
—_— o,
N PP q A~

A  mixture of (385,55)-1-{3-[4-(4-oxocyclohex-1-yl)phenoxylpropyl}-3,5-
dimethylpiperidine (392 mg), ammonium acetate (745mg) and sodium
cyanoborohydride (364 mg) in methanol {15 mL) is stired under reflux for two
hours, then cooled to room temperature and quenched with a 3N aqueous soiution
of hydrochloric acid. Water (10 mL) is added and the mixture is made alkaline upon
addition of 35% aqueous solution of sodium hydroxide, exiracted with

Example 49

dichloromethane, dried over magnesium sulfate and concentrated under reduced
pressure. Purification by column chromatography over silica gel with diethyl
oxide/methanol/riethylamine 10/0.4/0.2 as eluent affords 65mg of crude base that
is converted to 60mg of (38,58)-1-{3-[4-(trans-4-aminocyclohex-1-yl)phenoxy]-
propyl}-3,5-dimethylpiperidine, dioxalate melting at 234°C.

1H NMR: oxalate (DMSO)

7.11 (d, J=8.3 Hz, 2H, arom), 6.80 (d, J=8.3 Hz, 2H, arom), 3.93 (1, J=5.7 Hz, 2H,
CH0), 3.00 (m, 1H), 2.70 (m, 4H), 2.41 (m, 3H), 2.1-1.7 (m, 8H), 1.5-1.3 (m, 6H)
0.92 (2d, J=6.7 Hz, 6H, 2 CH3)

0 NH,
NaBH,CN
CH,CONH,
"o MeOH ”"'(l\)N’\/\o
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(33,53)-1~{3-]4-(4-oxacyclohex-1-yl)phenoxy]propyl}-3,5-dimethylpiperidine
can be prepared as follows

Following the procedure described in example 478C, but starting from
potassium carbonate (1.24 g), 4-{4-(3-chloropropoxy)phenyljcyclohexanone (0.8 g),
(38,55)-3,5-dimethylpiperidine hydrochloride (539 mg ), a catalytic amount of
potassium iodide and N,N-dimethylformamide (10 mL), afferds 332 mg of (38,55)-
3,5-dimethyl~1-{3-[4-(4-oxocyclohexy!)phenoxylpropyljpiperidine as a yeliow oil
used without further purification.

OIOH p P w0
o7 "OH =
e, O[ 0

(38)-4-{4-[3-(3-methylpiperidin-1-yhpropoxy]phenyl}pyridine 1-oxide, oxalate

y P] G\Ojo.OH / P-!-O-
X U O/Q
CHCH
A CJMO ? c]/\/\o '

Following the procedure described in example 478C, but starting from
potassium carbonate (1.71@), 4-[4-(3-chloropropoxy)phenyllpyridine 1-oxide
(1.08 g), (35)-3-methyipiperidine 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 (38)-4-{4-[3-(3-methylpiperidin-1-yi}propoxy]-
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 (i,
J=5.8Hz, 2H, CHz0), 3.03 (m, 2H, CHzN), 2.67 (m, 2H, CH:N), 2.2-1.8 (m, SH),
0.86 (d, J=6.06Hz, CHg)

Example 50
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4-[4-(3-chloropropoxy)phenyl]pyridine 1-oxide can be prepared as follows:

A mixture of 4-[4-(3-chloropropoxy)phenyljpyridine (1.22g) and meta-
chloroperbenzoic acid (1.82 g) in chloroform (25 mL) is stirred at room temperature
for four hours, then concentrated under reduced pressure and purified by column
chromatography over silica gel using a gradient dichloromethane/methanol from
100/0 to 95/5. Fractions containing the expected product are pooled and
concentrated under reduced pressure to give 1.08g of 4-[4-(3-
chioropropoxy)phenylpyridine 1-oxide as a pale yellow solid used without further

purification.

Cc 4-[4-(3-chloropropoxy)phenylipyridine can be prepared as follows:

Following 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,
o Iq*’o
HC .
”’"O/\/\O

(38)-4-{4{3-(3-methyipiperidin-1-yi)propoxylphenyl}pyridine 1-oxide,
hydrochleride

To a solution of 4-[4-(3-chloropropoxy)phenyllpyridine 1-oxide (231 mg) and
triethylamine (366 pL) in N,N-dimethylformamide (5 mlL) are added potassium

Example 51
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carbonate (363 mg) and (35)-3-methylpiperidine mandelate (264 mg). The mixture
is stirred at a temperature close to 60°C for four hours. An additional amount of
(35)-3-methylpiperidine mandelate (100 mg) is added and heating is continued
ovemight. The suspension is filtered and the precipitate washed with ethyl acetate.

5 ‘The combined organic phases are concentrated under reduced pressure. The
residue is purified twice by column chromatography over silica gel using a gradient
dichloromethane/methanolfriethylamine from 100/0/0 to 95/5/0.1. Fractions
containing the expected product are pooled and concentrated under reduced
pressure to give 90 mg of the crude base which is converted to the hydrochloride

16 with an ethereal solution of hydrogen chloride in ethanol to give 756 mg of (35)-4-{4-
[3-(3-methylpiperidin-1-yl)propoxylphenyl}pyridine 1-oxide, hydrochioride meliing at
74°C,

Example 52

Hel P Vi
""‘ON’V‘O

(38)-4-{4-[3-(3-methylipiperidin-1-yi)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)propoxyl-
20 phenylipyridine 1-oxide, dihydrochloride melfing at 193°C,

o) -
IOH P l\l"o
0~ "CH =

4-[4-(3-piperidinopropoxy)phenyl]pyridine 1-oxide, oxalate

15

Example 53
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A A  mixiure of 4-(4-hydroxyphenyl)pyridine 1-oxide (250 mg),
potassium carbonate (560 mg) and 1-(3-chloropropyl)piperidine, hydrochloride in
N, N-dimethylformamide (10 ml) is heated at a temperature close to 65°C
overnight, then cooled back to room temperature and filtered. The filirale is
concentrated under reduced pressure and the residue purified by chromatography
over silica gel (eluent dichloromethane/methanol from 100/0 to 90/10). Fraction
containing the compound are pooled and concentrated under reduced pressure.
Crude base is dilufed with ethanol, oxalic acid (28 mg) is added and solvent
removed under reduced pressure to give 40mg of 4-[4-(3-piperidino-
propoxy)phenylpyridine 1-oxide, oxalate as a viscous yellow product.

NMR (DMSO):

8.17 (d, 2H, 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 (i, 2H, CH-0, J=5.9 Hz); 3.00-3.30
{m, 8H, 3 CHzN); 2,15 (m, 2H, CHz); 1.40-1.80 (m, 6H, 3 CH2).

B 4-(4-hydroxyphenyl)pyridine 1-oxide can be prepared as follows:

= ]\1 1) oxone, NaOH = Iu"o
X H,O MeOH ~
——
~ 2y HBr fx
) HO

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). Addifion 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 agueous 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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and concentrated to a volume of approximately 300 mL. A 48% aqueous solution
of hydrobromic acid is added and the solution heated undey refiux for 3.5 hours.
After cooling back to room temperature, a precipitate appears which is filtered and
dried, dissolved in a 48% aqueous solution of hydrobromic acid and heated under
reflux for 4.5 hours, On cooling, a precipitate appears which is filtered and dried to
give 65 g of 4-(4-hydroxyphenyl)pyridine 1-oxide hydrobromide.

A second crop is filtered and purified over silica gel (eluent dichioro-
methane/methanol 100/0 to 80/10) to give 2 g of 4-(4-hydroxyphenyl)pyridine 1-

oxide.

Example 54
O -
IOH o Pho
07 "OH =

2-methyl-4-(4-{3-[(35)-3-methylpiperidin-1-yi]propoxylphenyl)pyridine 1-oxide,

oxalate
-2 °
~‘"©M0M5 N ¢ P‘ KC0, IO/C[‘L
ple] DMF - o, N Lo fo)
- O

A A mixture of 4-(4-hydroxyphenyl)-2-methylpyridine 1-oxide (55 mg),
potassium carbonate (187 mg) and (35)-1-(3-methanesulfonyloxypropyl)-3-
methyipiperidine hydrochloride in N,N-dimethylformamide (3 mL) is heated at a
temperature close to 65°C overnight and cooled back to room temperature. Water
(6 mL) is added; the solution is washed with methylcyclohexane (twice 10mL) and
concentrated under reduced pressure, The residue is purified by chromatography
over siiica gel (eluent dichloromethane/methano!l 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 fo give 32 mg of (35)-2-methyl-4-{4-[3-
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(3-methylpiperidin-1-yl)propoxy]phenyl}pyridine 1-oxide, oxalate as a brown
crystalline material.

NMR (DMSO):

8.22 (d, 1H, Harom, J=6.9 Hz); 7.81 (s, 1H, Harom), 7.73 (d, 2H, Harom, J=8.7
Hz); 7.57 (dd, 1H, Harom, J=6.9 Hz + J=2.6 Hz)}; 7.03 (d, 2H, Harom, J=8.7 Hz);
4.09 (t, 2H, CH,0); 2.70-3.80 {m, 6H, 3 CH:N); 2.37 (s, 3H, CH3); 2.15 (m, 2H,
CHg); 1.60-1.90 (m, 4H); 1.10 (m, 1H); 0.88 (d, 3H, CH3y)

B 4-(4-hydroxyphenyl)-2-methylpyridine 1-oxide can be obtained as

follows

0" +Q
2 =
f“ HEr |N
X e %
——
~0 HO

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 ethyl
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
stired 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.

C 4-(4-methoxyphenyl}-2-methylpyridine 1-oxide can be obtained as

= +0
I mcpea 7N
\ —. \
CHC,

follows
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A mixture of 4-{(4-methoxyphenyl)-2-methylpyridine (375 mg) and meta-
chloroperbenzoic acid (70%, 685 mg) in chloroform is stirred at room temperature
for two hours. Concentration and purification over silica gel (eluent
dichloromethane/methanol from 100/0 to 90/10) affords 384 mg of 4-(4-
methoxyphenyl)-2-methylpyridine 1-oxide as an orange oil used without further
purification,

D 4-(4-methoxyphenyl)-2-methylpyridine can be obtained as follows
N MeMgBr N
g NeLPPhg), g
~o THF ~

A  mixure of 2-chioro-4-(4-methoxyphenyl}pyridine (660mg) and
bis({triphenyl-phosphine)nickeldichloride (200 mg} in anhydrous tetrahydrofuran
(7.5mL) is cooled to a temperature close fto O°C. A solufion of
methylmagnesiumbromide in tetrahydrofuran (2.8 M, 2 mL) is added slowly. The
mixture is stirred at room temperature for two hours, concentrated under reduced
pressure and dissolved in methy! ferf-butyl ether (10 mL), Alkaloids are extracted
with a 3N aqueous solution of hydrochlotic acid (3 times 10 mbL). Extracts are
pooled, alkalinised and back extracted with methyl ferft-buty! ether (3 times 20 mL)
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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N
=4
7 N
=z

i
“ POCI, -

A mixture of 4-(4-methoxyphenyl}pyridine 1-oxide (1.68 g) and phosphorus
oxychloride (15 mL) is heated under refiux for six hours and concentrated under
reduced pressure. Toluene is added and the mixture concentrated under reduced
pressure. The residue is dissolved in hot toluene (20 mlL) and the organic phase
washed with water (twice 10mL) a saturated aqueous sodium hydrogenocarbonate
solution (10 mL), dried over magnsesium sulphate and concentrated under reduced
pressure to give 1.45g of 2-chloro-4-(4-methoxyphenyl)pyridine as an orange
coloured crystaliine material.

F 4-(4-methoxyphenyl)pyridine 1-oxide can be prepared as follows

“ F-2 "’O“
) mopea _ N
CHCl;

A solution of 4-(4-methoxyphenyl)pyridine (5.68g9) and meta-
chloroperbenzoic acid (70%, 11.34 g) in chioroform 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
OIOH P N
0" TOH =

OH

2-hydroxy-4-(4-{3-[(3S)-3-methylpiperidin-1-yl]Jpropoxy}phenyl)pyridine,

oxalate
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2 ~
@/@m NaCH = [\l OH
N0

"-.,G MeOH "-:.O/\/\O

A A mixture of 2-chloro-4-(4-{3-[(3S)-3-methylpiperidin-1-
yllpropoxy)phenyl)pyridine (345 mg), sodium hydroxide (288 mg) and methanol
(1.55 mL) is heated ovemight at a temperafure close to 170°C in a sealed tube.
The mixture is cooled to a temperature close to 0°C and neutralized with a cold
concentrated agueous hydrochloric solution. Methanol (1.3mL) is added and the
precipitate separated by filtration. The filirate is concenirated under reduced
pressure and purified by chromaiography over silica gel (eluent
dichloromethane/methanol from 100/0 to 80/20), Fraction containing the expected
product are pooled and concentrated under reduced pressure. The crude base is

' dissolved in ethanol; oxalic acid (118 mg) is added followed by diethyl ether. The

precipitate that appears is separated by filtration, washed with ethanol and dried
under reduced pressure to give 110mg of 2-hydroxy-4-(4-{3-[(35)-3-
hwethylpiperidin—1»yl]propoxy}phenyl)pyridine, oxalate as a white powder melting at
110°C.

NMR (DMSQO).

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 (t, 2H,
CH20, J=5.9 Hz); 2.50-3.40 (m, 8H, 3 CH.N); 2.20 (m, 2H, CHy); 1.80-2.10 (m,
4H); 1.00 (m, 1H); 0.86 (d, 8H, CHj, J=6.5 Hz)

Example 58

Oy -0H D .OH
e

0" oH 07 oH "-‘-O,/\/No
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2-chloro-4-(4-{3-(3S)-3-methylpiperidin-1-yljpropoxy}phenyl)pyridine,

dioxalate
=
#, = r’ S P
‘"O{MDMS . . K,CO, cl
cl DMF " NS0
HO' JHBr O

A To a mixture of 2-chloro-4-(4-hydroxyphenyl)pyridine hydrobromide
(593 m g) and potassium carbonate (1.66 g) in N,N-dimethylformamide (15 mL)
heated at a temperature close fo 65°C is added (3S)-1-(3-methane-
sulfonyloxypropyl)-3-methylpiperidine hydrochloride (625 mg). The mixdure s
heated at a temperature close to 65°C for six hours, allowed to cool back to room
temperature and filtered. The precipitaie is washed with N,N-dimethylformamide
and the organic phases are concentrated under reduced pressure. The residue is
purified by  column  chromatography over silica gel (eluent
dichloromethane/methanol from 100/0 to 90/10) to afford 434 mg of 2-chloro-4-(4-
{3-[(35)-3-methylpiperidin-1-yl]propoxy}phenyl)pyridine as an orange oil
Conversion fo 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
insoluble and drying under reduced pressure gives 82 mg of 2-chloro-4-(4-{3-[{3S)-
3-methylpiperidin-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

< =
~ 0 o 0
c e cl
™o HO HBr

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 to ¢cool
back to room temperature. The precipitate that appears is separated by filiration ,

as follows
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washed with water and dried under reduced pressure to give 4.9 g of 2-chioro-4-(4-
hydroxyphenyl)pyridine hydrobromide as a yellow solid used without further

F L
/@/@I r
I, O"M o

1-methyl-4-(4-{3-[(35)-3-methyipiperidin-1-yljpropoxy}phenyl)pyridinium,

iodide
A # [q"’
o, K2CO .
O,H * = rjl" ke | el
DMF '""OJA\/\D

, mandelals o~

purification.

5 Example 57

10
A A mixture of 1-methyl-4-[4-(3-chloropropoxy)phenyljpyridinium, iodide
(442 mg), potassium carbonate (470 mg), (3S)-3-methylpiperidine 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
15 back fo room temperature and filtrated. The precipitate is rinsed with NN-
dimethyiformamide and the fiitrate concentrated under reduced pressure. The
residue Is purified twice by chromatography over silica gel (eluent
dichloromethane/methanol from 98/2 1o 9010 for the first one,
dichioromethane/methanol/ammonia from 85/5/1 o 90/10/1 for the second one) fo
20 give 60mg of 1-methyl-4-(4-{3-[(35)-3-methylpiperidin-1-ylJpropoxy}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 (t, 2H, CH-0,
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J=5.9 Hz); 2.50-3.50 (m, 6H, 3 CH.N); 2.00 (m, 2H, CH,); 1.40-1.70 (m, 4H); 0.90
(m, 1H); 0.84 (d, 3H, CHs, J=6,1 Hz)

B 1-methyl-4-(4~(3-chloropropoxy)phenyllpyridinium, jodide can be
obtained as follows

/ -
P Mel P -
acetcma
o ™~"0 o ~"0

To a solution of 4-(4~(3-chloropropoxy)phenyljpyridine (408 mg) in acetone
(1mL) is added iodomethane (0.206 mL). The soiution is stirred at room
temperature for one hour. The precipitate that has appeared is separated by
filtration, washed iwice with diethyl ether and dried under reduced pressure to give
442 mg of 1-methyl-4-(4-(3-chloropropoxy)phenyl]pyridinium, iodide used without
further purification.

C 4-(4-(3-chloropropoxy)phenylpyridine can be prepared as follows

_ )
Pd(PPhy), .
O
+ HO., S —_— e NN
o ™~~"0 B Cl 0

H,0
OH toluene
ethanol

To a mixture of 1-bromo-4-(3-chloropropxy)benzene (1.25¢g) and
tetrakistriphenylphosphinepalladium (58 mg) in toluene (12mL} 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
concenirated. The residue is purified by chromatography over silica gel (eluent
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dichloromethane/methanol from 100/0 to 95/5) to give 408mg of 4~(4-(3-
chloropropoxy)phenyljpyridine as an ochre oil used without further purification.

Example 58

OIOH OIOH a

0% ~oH 0% “CH S OMIO

2-(3-piperidinopropoxy)-4-(4-{3-[(3S)-3-methylpiperidin-1-yl}propoxy}phenyl)-
pyridine, dioxalate

g ¢!
R - 2 ™
) — e
N0 Na

To 1-(3-hydroxypropyl)piperidine (287 mg) are successively added sodium
(46 mg) and 2-chloro-4-(4-{3-[(35)-3-methyipiperidin-1-ylJpropoxy}phenyhpyridine
(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 fo
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 filtration and dried
to give 70mg of 2-(3-piperidinopropoxy)-4-(4-{3-[(3S)-3-methylpiperidin-1-
yllpropoxylphenyl)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 {, 2H, CH0, J=6.1 Hz); 4.07 (t, 2H, CH:0, J=5.9 Hz); 2.50-3.40
(m, 12H, 8 CH.N); 1.40-2.40 {m, 14H); 1.00 (m, 1H); 0.87 (d, 3H, CH3, J=6.5 Hz)
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Example 59

OIDH OIOH : F

07 "OH 0" "OH

m.,O\I/\_/\O

2-methyl-4-(4-{3-[(3 S)-3-methylpiperidin-1-yl]propoxy}phenyl)pyridine,

dioxalate

A Following the procedure described in example 56A, but starting from
2-methyl-4-(4-hydroxyphenyl)pyridine  hydrobromide (130 mg), potassium
carbonate 415 g), (3S)-1-(3-methanesulfonyloxypropyl)-3-methylpiperidine
hydrochloride (170 mg) and N N-dimethylformamide (5mL) gives 82 mg of 2-
methyl-4-(4-{3-[(35)-3-methylpiperidin-1-ylJpropoxy}phenyl)pyridine, dioxalate as a
paie yellow powder melting at 87°C.

B 2-methyl-4-(4-hydroxyphenyl)pyridine hydrobromide can be prepared
as follows

Following the procedure described in example 56B, but starting from (4-
methoxyphenyl)-2-methylpyridine (141mg) and an aqueous 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
0. oH PN /@’O(
I N o
0% oH O

1-{3-{4-(4-hydroxycyclohexyl)phenoxylpropyl}piperidine, oxalate.
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o OH
SN0 0

To a solution of 1-{3-[4-(4-oxocyclohexyl)phenoxylpropyl}piperidine
(250 mg) in methanoi (3 mL) is added sodium borohydride (15 mg). The mixture is
5 stirred for two days at room temperature, then concentrated under reduced
pressure and purified by column chromatography on silica gel (eluent
dichioromethane/ methanol/ammonia from 99.5/0.5/0.05 to 99/1/0.1) to give
179 mg of crude base which is dissolved in ethanol (2 mL). A solution of oxalic acid
(50 g) in ethanol (1 mL) is added. A white precipitate appears which is filtered,
10 rinsed with diethyl ether and dried under reduced pressure to give 127 mg of 1-{3-
[4-(4-hydroxycyclohexyl}phenoxylpropylipiperidine as a white solid
1H NMR (DMSO); 7.10 (d, 2H, Harom, J=8.6 Hz), 6.80 (d, 2H, Harom, J=8.6 Hz);
3.96 (i, 2H, CHz0); 3.40 (m, 1H, CHOH); 2,90-3.20 (m, 6H, 3 CHzN); 2.40 (m, 1H,
CHg); 1.15-2.10 (m, 16H, 8 CH,)
15 '
Example 61

Oj:OH OH
[o] OH O‘“IO’
"H.OM 0

(38)-1-{3-[frans-4-(4-hydroxycyclohexyl)phenoxy]propyl}-3-methylpiperidine,

oxalate,
0 OH
T
e .
/\/'\0

i, O MeOH ., O/\/\O
20
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A To a solution of (38)-1-{3-[4-(4-oxocyclohexyl)phenoxy]propyl}-3-
methylpiperidine (170 mg) in methanol (5ml) is added sodium borohydride
(20 mg). The mixture is sfirred for one hour at room temperature, and then
concentrated under reduced pressure. The residue is partitioned between water
(5 mL} and ethyl acetate (10 mL). The aqueous phase is extracted twice with ethyl
acetate. The organic extracts are pooled, dried over magnesium sulfate,
concentrated under reduced pressure o give 129 mg of crude base which is
converted to the oxalate with oxalic acid (35 mg) in a mixture of ethanol and diethyl
ether, giving 33 mg of (3S)-1-{3-{trans-4-(4-hydroxycyciohexyl)phenoxy]propyi}-3-
methylpiperidine, oxalate as a white powder.
1H NMR (DMSO): 7.10 (d, 2H, Harom, J=8.4 Hz); 6.80 (d, 2H, Harom, J=8.4 Hz};
3.96 (t, 2H, CH20); 2.60-3.50 (m, 7H, CHOH + 3 CHoN); 2.35 (m, 1H, CHe); 0.95-
2.15 (m, 15H, 7 CHz + CHCH3); 0.87 (d, 3H, CHs, J=6.3 Hz)

B (35)-1-{3-[4-(4-oxocyclohexyl)phenoxy]propyl}-3-methylpiperidine can
be prepared as follows

o 0
+ Ki
e N~ g
o "0

, mandelate DMF O

A mixture of (38)-3-methylpiperidine mandelate (1.57 g), 4-[4-(3-
chloropropoxy)phenyflcyclohexanone (1.33 g), potassium carbonate (2.0 g) and a
catalytic amount of potassium iodide in NN-dimethylformamide (20 mL) is stirred
overnight at a temperature close fo 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 concenirated under reduced pressure to give _1.04 g of
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(35)-143-{4-{4-oxocyclohexyl)phenoxylpropyl}-3-methylpiperidine as an orange
coloured oil used without further purification.

Example 62

CH
CiH ]::r
m.,@(\/‘\g/@

(35)-1-{3-[4-(4-hydroxycyclohexyl)phenoxy]propyl}-3-methylpiperidine,
hydrochloride.
The crude base is prepared as described in the preparation of the oxalate
salt, but is purified by chromatography over silica gel (eluent
10  dichloromethane/methanol from 100/0 to 90/10). Conversion into the hydrochloride
is performed by adding a 4M solution of hydrochloric acid in ethyl acetate to a
solution of the base in ethyl acetate/ethanol 2/1. The hydrochloride is recristallized
from ethyl acetate/ethanol 2/1 to give (38)-1-{3-[4-(4-hydroxycyclohexyl)-
phenoxy]propyl}-3-methylpiperidine, hydrochioride as a white powder melting 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
CHoN); 2.35 (m, 1H, CHo); 0.90-2.20 (m, 16H, 7 CH, + CHCH3), 0.85 (d, 3H, CHj,
J=6.6 Hz)
20
Example 63

~OH
g @D

o~

1-{3-[frans-4-(4-hydroxycyclohexyl)phenoxy]propylipyrrofidine,
hydrochloride.



10

15

20

119

A Reduction of 14{3-[4-(4-oxocyclohexy))phenoxylpropylpytrolidine
(456 mg) as described for (3S)-1{3-[4-(4-hydroxycyclohexylphenoxy]propyl}-3-
methylpiperidine, hydrochloride affords 120 mg of 1-{3-[frans-4-(4-hydroxycyclo-
hexyl)phenoxy]propylipyrroliding, hydrochioride as a white solid melting at 225°C.
1H NMR (DMSOQ): 10.6 (bs, 1H, OH); 7.10 (d, 2H, Harom, J=8.3 Hz); 6.80 (d, 2H,
Harom, J=8.3 Hz); 4.53 (d, 1H, CHOH, J=3.9 Hz); 3.98 {1, 2H, CH20, J=5.9Hz);
2.75-3.60 (m, 8H, 3 CH2N); 2.35 (m, 1H, CHeg), 1.10-2.20 (m, 14H, 7 CH>)

B 1-{3-[4-(4-oxocyclohexyl)phenoxylpropylipyrrolidine can be prepared
as follows.

Following the procedure described in the preparation of (38)-1-{3-[4-(4-
oxocyclohexyl)phenoxylpropyll-3-methylpiperidine, but starting from pyrrolidine
(427 mg),  4-[4-(3-chloropropoxy)phenyllcyclohexanone (1.33g), potassium
carbonate (1.38g) and a catalytic amount of potassium iodide in acefonitrile
(25 mL) affords (456 mg) of 1{3-[4-(4-oxocyclohexyl)phenoxylpropyl}pyrrolidine as
a yellow oil used without further purification.

Oj:OH H
0% aH
».,'_O‘/\/\O

(38)-1-{3-[4-(4-hydroxy-4-methylcyclohexyl)phenoxylpropyh-3-

methylpiperidine, oxalate.
fe) H
CH;MgBr ' /@/dr
N0

"""" OJ/\/\O THF ", O

Example 64
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A solution of (3S)-1-{3-[4-(4-oxocyclohexyl)phenoxylpropyl)-3-
methylpiperidine (657 mg) in tetrahydrofuran (4 mL) is cooled at a temperature
close to 0°C. A solution of methylmagnesium bromide in tetrahydrofuran (22%,
16mL) is added dropwise. The mixture is stirred for two hours at room
temperature, and then quenched with a saturated aqueous solution of ammonium
chloride. The aqueous phase is extracted with ethyl acetate. The combined
extracts are washed with water, dried over magnesium sulfate and concentrated
under reduced pressure. The residue is purified by chromatography over silica gel
(eluent dichloromethane/methanol from 100/0 to 890/10). A second purification over
siica gel {eluent petroleum ether/diethyl etherftriethylamine from 50/50/1 to
0/100/4) followed by satt formation with oxalic acid, affords (38)-1-{3-{4-(4-hydroxy-
4-methylcycichexyl)phenoxylpropyl}-3-methylpiperidine, oxalate as a white powder.
1H NMR (DMSO0): 7.08-7.15 (2d, 2H, Harom); 6.80 (d, 2H, Harom, J=8.5 Hz), 3.96
(t, 2H, CH,O, J=5.9Hz); 2.60-3.45 (m, 6H, 3 CH:N); 2.35 (m, 1H, CHo}); 0.90-2.20
(m, 18H, 7 CH» + CH3 + CHCHa); 0.86 (d, 3H, CH3, J=86.5 Hz)

Example 85
.OH

O -OH
OIOH
O/\/\o
1-{3-[trans-4-(4-hydroxycyclohexyl)phenoxylpropyl}piperidine, oxalate.
Reduction of 1-{3-[-4-(4-oxocyclohexyl)phenoxylpropylipiperidine (1.57 g) as
described for (38)-1{3-[frans-4-(4-hydroxycyclohexyl)phenoxylpropyl}-3-methyl-
piperidine gives 600mg of 1-{3-frans-4-{4-hydroxycyclohexyl)phenoxyl]-
propylipiperidine, oxalate as a white powder melting 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, CH20); 3.41 (m, 1H, CHOH); 2.95-3.20 (m, 6H, 3 CHzN); 2.40 (m, 1H,
CHeg); 1.15-2.10 (m, 16H, 8 CH)
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1-{3-[trans-4-(4-hydroxycyclohexylphenoxy]propyl}-2-methylpyrrolidine, oxalate.
OH ~OH
. NaHCO,
éJH ¥ ‘Q/O Kt /go
o~ CH,CN N0

A A mixture of trans-4-{4-(3-chioropropoxy)phenyllcyclohexanol
(403 mg), sodium hydrogenocarbonate (252 mg) potassium iodide (10 mg) and 2-
methylpyrrolidine (153 mg) in acetonitrile (10 mL) is heated for 24 hours under
reflux, then concentrated under reduced pressure. The residue is dissolved in ethyl
acetate (25 mL). The organic phase is washed with water (5 mL), dried over
magnesium sulfate, concentrated under reduced pressure and purified by
chromatography over silica gel (eluent dichicromethane/methano! from 98/2 to
90/10). Fractions containing the expected product are pooled and concentrated
under reduced pressure to give 120mg of 1-{3-{trans-4-(4-hydroxycycio-
hexyl)phenoxy]propyl}-2-methylpyrrolidine as a white solid melting at 80°C.
1H NMR of the free base (CDCly): 7.11 (d, 2H, Harom, J=8.6 Hz); 6.83 (d, 2H,
Harom, J=8.6 Hz); 4.02 (t, 2H, CH.0); 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, CHa, J=6.1Hz)

Exampie 66

B trans-4-[4-(3-chioropropoxy)phenylijcyciohexanol can be prepared as

0 WOH
NaBH,
B —_—
MeOH
e ™~"0 o ~"0

follows.
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A solution of 4-[4-(3-chloropropoxy)phenyljcyclohexanone (800 mg) in
methanol (10 mL) is cooled to a temperature close to 0°C. Sodium borohydride
(57 mg) is added and the mixture stirred for one hour at room temperature, then
concentrated under reduced pressure. Water (15 ml.) is added and the insoluble
separated by filtration, rinsed with diethyl ether and dried under reduced pressure
to give 550 mg of trans-4-[4-(3-chloropropoxy)phenyljcyclohexanol as a white solid
used without further purification,

Example 67
OIOH OIOH
0*™0oH 0¥ 0N

@Mog

1-methyl-4-[4-(3-piperidinopropoxy)benzyloxy]piperidine, dioxalate
A A 60% suspension of sodium hydride in oil (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)propyf]piperidine {456.6 mg)
in tetrahydrofuran (3 mL) is added. The mixture is stirred at room temperature for
16 hours, then hydrolyzed by addition of water and extracted with dichloromethane.
The arganic extracts are pooled, dried over magnesiurm sulphate and concentrated
under reduced pressure. The residue is purified by chromatography over silica gel
(eluent: dichioromethane/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 (DMSOQ): 7.24 (d, 2H, Harom., J= 8.3 Hz); 6.88 (d, 2H, Harom., J= 8.3
Hz); 4.39 (s, 2H, pCH20); 3.98 (t, 2H, CH20, J=5.9 Hz); 3.54 (m, 1H, CHO}, 2.8-
3.2 (m, 1CH, 5 CH:N), 2.60 (s, 3H, CH3N); 1.73-2.07 (m, 6H, 3 CHa); 1.2-1.8 {m,
6H, 3 CH>)

L

B 1-[3-(4-chloromethylphenoxy)propy!piperidine can be prepared as follows
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To a solution of 1-{3-(4-hydroxymethylphenoxy)propylpiperidine (5.617 g) in
dichloromethane (50 mL), cooled at a temperature close to 0°C, is added dropwise
thionyl chloride (3 mL). The mixture is stirred for 18 hours at room temperature and
concentrated under reduced pressure. The residue is crystallized in diethyl ether to
give 1-[3-(4-chloromethylphenoxy)propyllpiperidine as an off white solid used
without further purification.

C 1-[3-(4-hydraxymethylphenoxy)propyljpiperidine can be prepared as follows

A mixture of 4-(3-chloropropoxy)benzyl alcohol (11.1g), 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 (130mL) 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)-propylipiperidine, hydrochloride as a
white solid used without further purification.

D 4-(3-chioropropoxy)benzyl alcohol can be prepared as follows

To a solution of 4-(3-chloropropoxy)benzaldehyde (30g} 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
agqueous sclution of ammonium chloride and extracted with diethyl ether. The
combined exiracts are dried over magnesium sulphate, concentraied 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 fo give 11.1 g of 4~
(3-chloropropoxy)benzyl alcohol as a white solid used without further purification.
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4-(3-chloropropoxy)benzaldehyde is described in US2797242 (1953 to

Parke Davis)

Example 68 o o
0
gig: Qmog O

o” OH

1-methyl-4-[4~(3-piperidinopropoxy)benzyloxymethy|lpiperidine, dioxalate

A mixture of 4-hydroxymethyl-1-methylpiperidine (180.2 mg), potassium fert-
butylate (4.56 mL of a 0.92M solution in tetrahydrofuran) and tetrahydrofuran
{3mL) is stired for one hour at room temperature. A solution of 1-[3-(4-
chloromethylphenoxy)propyilpiperidine (456.4 mg) in tefrahydrofuran (3 ml) 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 85/6/0.5). Fractions containing the expected
product are pooled and concentraied under reduced pressure to give 132 mg of
the crude base which is converted fo the dioxalate as a white powder melting at
151°C.
"H NMR (DMSQ): 7.21 {d, 2H, Harom., J= 8.2 Hz); 6.88 (d, 2H, Harom., J= 8.2
Hz); 4.35 (s, 2H, pCH0); 3.98 {t, 2H, CH20, J=6.1 Hz); 2.7-3.3 (m, 11H, CHO + 5
CHoN); 2.64 (s, 3H, CH3N); 1.2-2.1 (m, 12H, 6 CH>)

Example 69
Oy OH N7
OIOH /Q/\O/\/O
O OH ~"o
O
07 oH

1-methyl-4-{2-[4-(3-piperidinopropoxy)benzyloxyjethyl}piperidine, dioxalate
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A mixture of 4-(2-hydroxyethyl)-1-methylpiperidine (200.5 mg), potassium
tert-butylate (4.56 mL of a 0.92M solution in {etrahydrofuran) and tetrahydrofuran
(3mlL) is stirred for one hour at room temperature. A solution of 1-[3-(4-
chloromethylphenoxy)propyljpiperidine (456.4 mg) in tetrahydrofuran (3 mlL) is
added. The mixture is stirred at room temperature for 18 hours, then hydrolyzed by
addition of water and exiracted 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 (sluent
dichioromethane/methanol/ammonia from 95/5/0.5 to 90/10/0.5). Fractions
containing the expected product are pooled and concentrated 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.
™H 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:0); 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 CHAN); 2.64 (s, 3H, CHaN); 2.04 (m, 2H, CH>); 1.2-1.8 (m,
13H, CH + 6 CH>)

Example 70

OIOH ] /Qq\/
gig: OMO/Q/\
0" "OH
1-ethyl-3-[4-(3-piperidinopropoxy)benzyloxylpiperidine, 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 mL) is added. The mixture is stirred at room temperature for two
hours, then a solution of 1-[3-(4-chloromethylphenoxy)propylipiperidine (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 0.82M 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 extracts are
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pooled, dried over magnesium sulphatie and concentrated under reduced pressure.
The residue is purified by chromatography over silica gel (eluent:
dichloromethane/methanolfammonia 90/10/0.5). Fractions containing the expected
product are pooled and concentrated under reduced pressure fo give 135mg of
the crude base which is converted fo the dioxalate as a white powder melting 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 (t, 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, CHo); 1.3-1.9 {m, 10H, 3 CHy); 1.15 (t, 3H,
CHs)

Example 71: H3 binding

Membranes esxpressing human histamine H3 receptors were incubated
1 hour at room temperature in binding buffer containing 50 mM NaHPO4/KH,PO4
pH 7.5 in a final volume of 200 pl. For binding experiments ['*Jiodoproxyfan (2000
Cifmmol; Amersham Pharmacia Biotech) concentrations ranged between 20 and
40 pM. Non-specific binding was determined in the presence of 1 uM Imetit. The
reaction was stopped by rapid filtration through GF/B filters (pre-soaked for 2 hours
with 0.3% polysthyleneimine) followed by 3 ice cold binding buffer washes. The
filter-bound radioactivity was measured in a liquid scintillation counter with 50pl of

scintillation fluid.

The hH3 binding investigated by use of ['**fiodoproxyfan gives a Kd= 78 +
6 pM.

Representative affinities for the compounds of the invention are given in the

table below:
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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
82 0.554
66 0.83
69 1.19
70 0.35

Exampie 72; Cytochrome inhibition
Cytochromes P-450 (CYPs) comprise a superfamily of hemoprofeins that play ‘

an important role in the metabolism of a wide variety of xenobiotics and
endogenous compounds, Ameng the xenobiotic-metabolizing CYPs, five forms,
CYP1A2, CYP2CS, 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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measuring the rates of metabolism of a probe biotransformation in the presence

and absence of test molecules.
The ability of drug in human to inhibit the catalytic activity of cytochrome
P-450 isoforms was assayed using microtiter plate-based, flucrometric assays for

the activities of the five human major CYP forms. Inhibition potential was
determined in vitro after incubation of fluorescent model substrates over various
incubation time with human recombinant ¢ytochrome isoforms in the absence orin
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 (1Cs 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 CYP2D86 CYP3A4
NADPH Regenerating System
NADP+ 1.3 mM 1.3 mM 1.3 mM 8.2 uM 1.3 mM
Glucose-6- 3.3 mM 3.3mM 3.3mM 041 mM 3.3 mM
Phosphate
Magnesium 3.3mM 3.3mM 3.3mM 0.41 mM 3.3mM
Chioride
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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Other Reagents

KPQ, buffer 100 mM 25 mM 50 mM 100 mM 200 miv!
pH 7.4 ]
Posiive Control| Furafylline | Sulfaphenazole 1 Nootkatone | Quinidine | Ketoconazole
(highest  con-| 100 M 10 M 100 pM 10 uM 10 uM
centration)
Substrate CEC MFC O-MF ANMMC BFC

5uM 75 pM 2 UM 1.5 pM 50 pM
Enzyme ; 0.5 pmol 1.0 pmol 1.0 pmol 1.5 pmol 1.0 pmol
recombinant
CYP

CEC: 7-ethaxy-3-cyanoccoumarin
MFC: 7-Methoxy-4-(trifluoromethyl)-coumarin
O-MF: 3-O-methyl fluorescein
AMMC: 3-[2-(N,N-diethyl-N-methylamino)ethyl}-7-methoxy-4-methylcoumarin
BFC: 7-Benzyloxy-4-(triftuoromethyl)-coumarin

Representative cytochrome inhibition (IC50, concenirations 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
6 >10 >10
7 4 38
8 20 >100
g 3 8
10 30 47
11 20 5
12 28 >10
13 16 23
14 >10 >10
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N° | CYP3A4 | CYP2D6
15 46 >10
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 >1(0)
26 8 14
27 >1 >10
28 10 10.
29 >100 24
30 11 7
31 4 4
32 9 7
33 7 3
34 10 20
35 5 71
36 3 >10
37 15 >10
38 30 >10
39 11 5]
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
438 2 2
49 27 >10
51 72 >100
53 57 64
54 >1 >10
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N® | CYP3A4 | CYP2D6
55 >10 >10
56 >1 >10
57 >10 >10
58 >10 >10
59 >10 >10
80 >10 >10
61 >10 >10
62 >10 >10
63 >10 >10
64 >10 >10
65 >10 >10
66 >10 >10
67 >10 >10
68 >10 >10
69 >10 >10

Example 73 : Comparative examples
Representative affinity and cytochrome inhibition (IC50, concentrations for

50% inhibition) for the compounds of WO 00/06254 are given in the table below.

Example nb® | Ki (nM) i CYP3A4 | CYP2D6
59 6.9 > 1uM 1uM
74 45 UM 1M
111 14 > fuM 1M
117 2.4 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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Claims:

1. A compound of formula (I):

O
R

/,—-

N—(CH:);—0O R

SN

wherein R1 and R2 taken together with the nitrogen atom to
which they are attached, form a mono or bicyclic saturated
nitrogen-containing ring of formula:

N (CHR®),

withm=4 or 5, cach Rb is independently identical or different,
and Rb is a hydrogen or a C;-C,, alkyl, or 2 Rb form together
a bond so as to form a bicyclic ring, chosen from:

Rb Rb,
RO
}I\ Rb or N Rb
Rh Rb

R is chosen from:

a) a pyridyl group, or a cycloalkyl, each optionally substi-
tuted with one or more of Halogen atom, C1-C4 alkyl,
0—C1-C4 alkyl, OH, or NR3R4; and where the N atom
within the pyridyl ring may be in the form of N-Oxide

N*—O7), or
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bicyclicaryl substituted with one or more of Halogen atom,
C1-C4 alkyl, 0—C1-C4 alkyl, OH, NR3R4, —C,-C,
alkenyl or —C2-C4 alkynyl,

where alkyl, alkenyl or alkynyl is optionally substituted
with a heterocycle, or NR3R4;

wherein R3, R4 are independently hydrogen, a straight or
branched C,-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 bicy-
clic hieterocycle or heteroaryl optionally comprising one
or more further heteroatoms and/or optionally substi-
tuted with one or more of [1alogen atom, C1-C4 alkyl,
O—C1-C4 alkyl or OH;

or their pharmaceutically acceptable salts, or their optical
isoniers, racemates, diastereomers or enantiomers.

2. Compound according to claim 1, wherein in a), where R
is naphthyl, then at Iecast one of Rb is a C;-C, alkyl.

3. Compound according to claim 1, wherein R1 and R2
form together with the nitrogen atom to which they are
attached a mono saturated nitrogen-containing ring of for-
mula:

N (CHRY),,

withm=4 or 5, each Rb is independently identical or different
and is a hydrogen ora C,-C, alkyl;
R is chosen from:

a) a pyridyl group, or cycloalkyl, cach optionally substi-
tuted with one or more of Halogen atom, C1-C4 alkyl,
O—C1-C4 alkyl, OH or NR3R4 and where the N
atom within the pyridyl ring may be in the form of
N-Oxide (N*—Q™), or

bicyclic aryl substituted with one or more of Halogen
atom, C1-C4 alkyl, 0—C1-C4 alkyl, Ol, NR3R4,
—(C2-C4 alkenyl or —C2-C4 alkynyl,

where alkyl, alkenyl or alkynyl is optionally substituted
with a heterocycle, or NR3R4;

wherein R3, R4 are independently hydrogen, a straight
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or branched C,-C, alkyl or an aryl group or taken
together with the nitrogen atom fo 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, or OH;

ot their pharmaceutically acceptable salts, or their opti-
cal isomers, racemates, diastereomers or enanfi-
omers.

4. Compound according to claim 1, wherein R1 and R2
form together with the nitrogen atom to which they are
attached a mono saturated nitrogen-containing ring of for-
mula:

N (CHRY).,

withm=4 or 5, each Rb is independently identical or different
is a hydrogen or a C,-C, alkyl;

R is chosen fron:

a) a pyridyl group, or cycloalkyl, each optionally substi-
tuted with one or more of halogen atom, C1-C4 alkyl,
O—C1-C4 alkyl, OH, or NR3R4 and where the N atom
within the pyridyl ring may be in the form of N-Oxide

*—Q7), or

where alkyl, alkenyl or alkynyl is optionally substituted
with a heterocycle or NR3R4

wherein R3, R4 are independently hydrogen, a straight or
branched C,-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 bicy-
clic heterocycle or heteroaryl optionally substituted with
one or more of Halogen atom, C1-C4 alkyl, O-—C1-C4
alkyl or OH; :

or their pharmaceutically acceptable salts, or their optical
isomers, racemaltes, diastereomers or enantiomers.
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5. Compound according to claim 1, wherein R is chosen
fronx:
apyridyl group, where the N-atom is optionally in the form
of N-Oxide (N*—O™), and said pyridyl being optionally
substituted with one or more of halogen atom or C1-C4
allyl; '
where alkyl, alkenyl or alkynyl is optionally substituted
with a heterocycle or NR3R4,
6. Compound according to claim 1 chosen from:
(38,58)-1-{3-[4-(trans-4-dimethylaminocyclohex-1-y1)
phenoxy]propyl}-3,5-dimethylpiperidine, ’
1-{3-[4-(cis-4-dimethylaminocyclohex-1-yl)phenoxy]
propyl}piperidine,
1-{3-[4(trans-4-dimethylaminocyclohex-1-yl)phenoxy]
propyl } piperidine,
1-{3-[4-(cis-4-tetramethylenaminocyclohex-1 ~yDphe-
noxy]propyl} piperidine,
1-{3-[4-(irans-4-tetramethylenaminocyclohex-1 -yDphe-
noxy]-propyl}piperidine,
trans-1-{3-[4-(cis-4-dimethylaminocyclohex-1-yl)phe-
noxyJpropyl }-3,5-dimethylpiperidine,
trans-1-{3-[4-(trans-4-dimethylaminocyclohex-1-ylphe-
noxylpropyl }-3,5-dimethylpiperidine,
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,
(38,58)-1-{3-[4-(trans-4-dimethylaminocyclohex-1-y1)
phenoxylpropyl}-3,5-dimethyipiperidine,
(38)-1-{3-[4-(trans-4-dimethylaminocyclohex-1-yl)phe-
noxylpropyl }-3-methylpiperidine,
(38)-3-methyl-1-{3-[4-(4-pyridyl)phenoxy]
propyl}piperidine,
1-(3-{[4'-(piperidinomethyl)biphenyl -4-yl]oxy }propyl)
piperidine, '
(38,58)-1-{3-[4-(trans-4-morpholinocyclohex-1-yI)phe-
noxylpropy1}-3.5-dimethylpiperidine,
(38)-1-{3-[4-(trans-4-morpholinocyclohex-1-yl)phe-
noxy]propyl}-3-methyipiperidine,
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1-{3-[4-(trans-4-morpholinocyclohex-1-ylphenoxy]
propyl}piperidine,
1-{3-[4-(cis-4-morpholinocyclohex-1-yl)phenoxy]
propyl}piperidine,diliydrochloride,
1-{3-[4-(trans-4-morpholinocyclohex-1-y1)phenoxy]
propyl} piperidine,dihydrochloride,
(38)-3-methyl-1-{3-[4-(cis-4-morpholinocyclohex-1-y1)
phenoxy]propyl }piperidine,dihydrochloride,
(38)-3-methyl-1-{3-[4-(trans-4-morpholinocyclohex-1-
ylphenoxy]propyl }piperidine,dihydrochloride,
(38,58)-1~{3-[4-(trans-4-aminocyclohex-1-yl)phenoxy]
propyl}-3,5-dimethylpiperidine,
(3S)-4-{4-[3-(3-methylpiperidin-1-ypropoxy]
phenyl}pyridine 1-oxide,
4-[4-(3-piperidinopropoxy)phenyl]pyridine 1-oxide,
2-methyl-4-(4-{3-[(3S)-3-methylpiperidin-1-yl]
propoxy }phenyl)pyridine 1-oxide,
2-hydroxy-4-(4-{3-[(38)-3-methylpiperidin-1-yl]
propoxy }phenyl)pyridine,
1-methyl-4-(4-{3-[(33)-3-methylpiperidin-1-y]]
propoxy }phenyl)pyridinium,
2-(3-piperidinopropoxy)-4-(4-{3-[(3S)-3-methylpiperi- .
din-1-y1jpropoxy }phenyl)pyridine,
2-methyl-4-(4-{3-[(38)-3-methylpiperidin-1-yi]
propoxy }phenylpyridine,
1-{3-[4-(4-hydroxycyclohexyl)phenoxy]
propyl}piperidine,
(38)-1-{3-[trans-4-(4-hydroxycyclohexyl)phenoxy]pro-
pyl}-3-methylpiperidine,
(38)-1-{3-[4-(4-hydroxycyclohexyl)phenoxylpropyl } -3-
methylpiperidine,
1-{3-[trans-4-(4-hydroxycyclohexyl)phenoxy]
propyl}pyrrolidine,
(35)-1-{3 -[4-(4-hydroxy-4-methylcyclohexyl)phenoxy]
propyl}-3-methylpiperidine,
1-{3-[trans-4-(4-hydroxycyclohexyl)phenoxy]
propyl }pytrolidine, or
1-{3-[trans-4-(4-hydroxycyclohexyl phenoxy]propyl }-2-
methylpyrrolidine,
or their pharmaceutically acceptable salts, or their optical
isomers, racemates, diastereomers or enantiomers.
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7. Compound according to claim 1 chosen from:
(3S,58)-1-{3-[4-(trans-4-dimethylaminocyclohex-1-y1)
phenoxy]propyl}-3,5-dimethylpiperidine,
1-{3-[4-(cis-4-dimethylaminocyclohex-1-yl)phenoxy]
propyl}piperidine,
1-{3-[4-(trans-4-dimethylaminocyclohex-1-yl)phenoxy]
propyl}-piperidine,
1-{3-[4(cis-4-tetramethylenaminocyclohex-1-yl)phe-
noxyJpropyl}piperidine,
1-{3-[4-(trans-4-tetramethylenaminocyclohex-1-ylphe-
noxy|propyl}-piperidine, '
trans-1-{3-[4-(cis-4-dimethylaminocyclohex-1 -yl)phe-
noxylpropyl}-3,5-dimethylpiperidine,
trans-1-{3-[4-(trans-4-dimethylaminocyclohex-1-y1)phe-
noxy]propyl}-3,5-dimethylpiperidine,
1-{[3-{4-(4-pyridyl)phenoxyIpropyl }piperidine,
trans-3,5-dimethyl-1-{3-[4-(4-pyridyD)phenoxy]
propyl}piperidine,
1-{3-[4-(3-pyridyl)phenoxy]propyl } piperidine,
(38)-3-methyl-1-{3-[4-(4-pyridyl)phenoxy]
propyl}piperidine,
1-{3-[4-(cis-4-morpholinocyclohex-1-yl)phenoxy]
. propyl}piperidine,
1-{3-[4-(trans-4-morpholinocyclohex-1-yl)phenoxy]
propyl}piperidine,
(3S)-3-methyl-1-{3-[4-(cis-4-morphalinocyclohex-1-yl)
phenoxy]propyl}piperidine,
(38)-3-methyl-1-{3-[4-(trans-4-morpholinocyclohex-1-
yDphenoxylpropyl }piperidine,
" (3S)-4-{4-[3-(3-methylpiperidine-1-yl)propoxy]
phenyl}pyridine 1-oxide,
(38)-1-{3-[trans-4-(4-hydroxycyclohexyl )phenoxy]pro-
pyl}-3-methylpiperidine, or
(35)-1-{3-{4-(4-Lydroxycyclohexylphenoxy]propyl }-3-
methylpiperidine,
or their pharmaceutically acceptable saits, or their optical
isomers, racemates, diastereomers or enantiomers.
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8. Compound according to claim 1 chosen froni:
1-{3-[4-(cis-4-dimethylaminocyclohex-1 -yDphenoxy]
propyl}piperidine,
1-{3-[4-(trans-4-dimethylaminocyclohex-1 -yDphenoxy]
propyl}-piperidine,
1-{3-[4-(cis-4-tetramethylenaminocyclohex-1 ~yl)phe-
noxylpropyl}piperidine,
1-{3-[4-(trans-4-tetra methylenaminocyclohex-1-y1)phe-
noxy]propyl}-piperidine,
trans-1-{3-[4-(cis-4-dimethylaminocyclohex-1-yl)phe-
noxy]propyl}-3,5-dimethylpiperidine, '
trans-1-{3-[4-(trans-4-dimethylaminocyclohex-1 -yD)phe-
noxylpropyl}-3,5-dimethylpiperidine,
1-{3-{4-(4-pyridy})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-yl)phenoxy]
propyl} piperidine,
(35)-3-methyl-1-{3-[4-(4-pyridy!)phenoxy]
propyl}piperidine,
1-{3-[4~(cis-4-morpholinocyclohex-1-yl)phenoxy]
propyl} piperidine,
1-{3-[4-(trans-4-morpholinocyclohex-1-yl)phenoxy]
propyl}piperidine,
(38)-3-methyl-1-{3-[4-(cis-4-morpholinocyclohex-1-yl)
phenoxy]propyl}piperidine,
(3S)-3-methyl-1-{3-[4-(trans-4-morpholinocyclohex-1-
yDphenoxy]propyl }piperidine,
(38)-4-{4-[3-(3-methylpiperidin-1-yl)propoxy]
phenyl}pyridine 1-oxide,
(38)-1-{3-[trans-4-(4-hydroxycyclohexyl)phenoxy]pro-
pyl}-3-methylpiperidine,
(35)-1-{3-[4-(4-hydroxycyclohexyl)phenoxylpropyl }-3-
methylpiperidine, or
or their pharmaceutically acceptable salts, or their optical
isomers, racemates, diastereomers or enantiomers.
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9. Compound according 1o claim 1 chosen from:
(3S)-3-methyl-1-{3-[4-(4-pyridyl)phenoxy]
propyl }piperidine dioxalate,
(38)-4-{4-[3-(3-methylpiperidin-1-y])propoxy]
phenyl}pyridine 1-oxide, oxalate,
(38)-4-{4-[3-(3-methylpiperidin-1 -y1)propoxy]
phenyl}pyridine 1-oxide, hydrochloride, or
(3S)-4-{4-[3-(3-methylpiperidin-1-y)propoxy]
phenyl}pyridine 1-oxide, dihiydrochloride.
10. Compound according to claim 3, wherein the aryl is
naphthyl. ' :
11. A compound of formula (I):

§
/N—(CH;)g'—O—@'R
rR2

wherein R1 and R2 taken together with the nitrogen atom to
which they are attached, form a mono or bicyclic saturated
nitrogen-containing ring of formula:

)

N (CHR"),

withm=4 or 5, each Rb is independently identical or different,
and Rb is a hydrogen or a C,-C, alkyl, or 2 Rb form together
a bond so as to form a bicyclic ring, chosen from:

Rb Rb,

. N*H
{ .

Rb Rb
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R is chosen from:
a pyridyl group, where the pyridyl may be in the form of

N-Oxide (N*—O7),
or their pharmaceutically acceptable salts, or their optical
isomers, racemates, diastereomers or enantiomers.
12. A pharmaceutical composition comptising a com-
pound of formula (I') with a pharmaceutically acceptable
excipient or carrier, wherein said formula (I') is:

IJ
Rl (I)

N (CHa)3— 0] R
R3

wherein R1 and R2 taken together with the nitrogen atom to
which ihey are altached, form a mono or bicyclic saturated
nitrogen-containing ring of formula:

N (CHR®),,

withm=4or 5, each Rb is independently identical or different,
and Rb is a hydrogen or a C,-C, alkyl, or 2 Rb form together
a bond so as to form a bicyclic ring, chosen from:

Y

N Rb or 1D Rb

Rb R
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R is chosen from:
a)a pyridyl group, ora cycloalkyl, each optionally substituted
with one or more of Halogen atom, C1-C4 alkyl, 0—C1-C4
alkyl, OH or NR3R4 and where the N atom within the pyridyl
ring may be in the form of N-Oxide (N*—07), or
bicyclic aryl substituted with one or more of Halogen atom,
C1-C4 alkyl, 0—C1-C4 alkyl, OH, NR3R4, —C2-C4,
alkenyl or —C2-C4 alkynyl,
where alkyl, alkenyl or alkynyl is optionally substituted
with a heterocycle, or NR3R4;
wherein R3, R4 are independently hydrogen, a straight or
branched C,-C,4 alkyl or an aryl group o taken together
with the nitrogen atom to which they are attached form
a saturated or partially unsaturated monocyclic or bicy-
clic heterocycle or heteroaryl optionally substituted with
one or more of Halogen atom, C1-C4 alkyl, 0—C1-C4
alkyl, or OH;
or their pharmaceutically acceptable salts, or their optical
isomers, racemates, diastereomers or enantiomers.



