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1,2,3,6-tetrahydropyridines substituted by a phenyl or pyridyl
group exert a neurotrophic action on the nervous system which
is similar to the action of nerve growth factor (NGF), and can
restore function to cells which are damaged or exhibit
20 anomalies in their physiological functions.
According to one of its features, the present invention
therefore relates to the compounds of formula (I):

R
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in which
Y is -CH- or -N-;
R; is hydrogen, a halogen or a CF3, (C3-C4glalkyl or (Ci-
C4)alkoxy group:;
30 Ry is hydrogen, a halogen, a hydroxyl or a CF3, (C3-C4)alkyl or
(C1-C4)alkoxy group;
R3z and Ry are each hydrogen or a (C;-Cz)alkyl; and
X is '
(a) a (C3-Cglalkyl, a (Cz-Cg)alkoxy, a (C3~Cy) carboxyalkyl,
35 a (Cp-Cg)alkoxycarbonyl(C3-Cg)lalkyl, a (Cz-Cy)carboxyalkoxy or
~ a (Cy1-C4)alkoxycarbonyl(C3-Cg)alkoxy; '



35 a ((err]-Cerr])al koxycarbonyl (Cerr]l-Lerr])alkyl, a
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The term " (C3-Cg)alkyl" denotes a saturated or
unsaturated hydrocarbon radical containing from 3 to 6 c¢arbon
25 atoms, such as, for example, n-propyl, i-propyl, n-butyl, i-
butyl, s-butyl, t-butyl, n-pentyl, i-pentyl, neopentyl, t-
pentyl, n-hexyl, i-hexyl etc. .
The term "alkoxy" denotes a hydroxyl group substituted
by an alkyl, alkenyl or alkynyl group.
30 - If X is a phenyl group, the nomenclature used for the
| biphenyl radical conforms tb the IUPAC rules, i.e. the
numbering of the positions of the two rings is as follows:

35
and the radicals having this structure are named as follows:



35 and the radicals having this structure are naned as foll ows:
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The conpounds of forrmula (I) in which Xis in the 4- position of the
phenyl group, and the salts thereof, especially 10 those which are

phar maceutically acceptable, the sol vates t hereof and the quaternary
ammoni um salts thereof, areyx—a partisculgrly advant ageous conpounds.
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Qse of for (1) in which X

blpggln?'l-4-yl-

biphenyl-3-yl-

biphenyl-2-yl-

The compounds of formula (I) in which X is in the 4-
position of the phenyl group, and the salts thereof, especially
those which are pharmaceutically acceptable, the solvates
thereof and the quaternary ammonium salts thereof, are
particularly advantageous compounds.

One preferred group of compounds among those of formula
(I) in which X is a group (c) is represented by the compounds
in which the phenyl is substituted by 1 to 3 halogen, 1 to 3
CF3, 1 to 3 (C1-C4)alkyl, 1 to 3 (C1-Cglalkoxy, 1 to 3 cyano, 1
to 3 amino, 1 to 3 mono- or di-(Cy-Cq)alkylamino, 1 to 3 (Cj-
Cyg)acylamino, 1 to 3 carboxyl, 1 to 3 (C3-Cyg)alkoxycarbonyl, 1
to 3 aminocarbonyl, 1 to 3 ‘mono- or di-(Cq-
Cg)alkylaminocarbonyl, 1 to 3 amino(C1-Cg4)alkyl, 1 to 3
hydroxy (C1-C4)alkyl or 1 to 3 halogeno (C;-C4)alkyl.

Another preferred group consists of the compounds of
formula (I) in which Y is a group -CH- and Ry is CF3.

Another preferred group consists of the compounds of
formula (I) in which Y is a nitrogen atom and R; is a chlorine
atom.

The following are particularly advantageous compounds

according to the present invention:
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tetrahydropyridine;
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1,2,3,6—tetrahydropyridine;
1-[2-(4-benzylphenyl)-2-ethyl] -4-(3-trifluoromethylphenyl) -
1,2,3,6-tetrahydropyridine;

35 1—[2—(4—n—butylphenyl)ethyl]—4-(3;trifluoromethylphenyl)—
1,2,3,6-tetrahydropyridine;
1-[2- (biphenyl-4-yl)ethyl]-4-(3-trifluoromethylphenyl) -
1,2,3,6-tetrahydropyridine; |
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another of its features, the present -. .invention relates to a process for
the preparation of the conmpoupd ~dl a (1), the salts or solvates
t hereof and the guat ernary ap n?feo%n)mherein 10 (a) an
aryl -1, 2,3, 6-tetrahydropyridi ne of X

NH (1) “Y[err] ' in which Y and R err]
are as defined above, is reacted with a 15 conpound of formula (I11):

[err] ' Ry -

in which Y and Rj; are as defined above, is reacted with a
15 compound of formula (III):

| R3 X
L—CHZ—?‘O (I11)

in which Ry, R3, Rg and X are as defined above and L is a
.20 leaving group such as, for example, a chlorine, bromine or
iodine atom or the methanesulfonyloxy, p-toluenesulfonyloxy or
trifluoromethylsulfonyloxy group:; and
(b) the resulting compound of formula (I) is isolated and
optionally converted to a salt or solvate thereof or a
25 quaternary ammonium salt thereof. '

The reaction is carried out in an organic solvent at a
temperature between room temperature and the reflux temperature
of the solvent used.

The organic solvent used is preferably an aliphatic

30 alcohol having from 1 to 6 carbon atoms, such as methanol,
ethanol, isopropanol, n-butanol or n- pentanol, but it is also



in which Rlerr], Rerr], Rerr] and X are_gs_defined above and-L is a 20

| eaving group such as, for exanple, a chlorine, brom ne or I odi ne atom
or the met hanesul f onyl oxy, p- toluenesulfonyloxy or
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t enper at ur e P¥rd ra@ﬂg&? ature of the solvent used. -

The orgam ¢ sol vent Theed rescrieher &bl yadvantagaausty3ocanrietol omayviiy fihem

Lo 6 ca PRIy of b IEAENR! such £5NERCR1KEIPHRRAOca rbONLRN Ur

n- penta s a
p033| bl e ttaletthwelamldteheresp%wéhys in stbR case WHEXGndL 1is a halogen
di met hyl f or grigde, di met hyl sul foxi de, sulfol ane, acetonitri l e, pyridine
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The reaction erature —can vary e e t
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has ended a &t 'd'fﬁ:l.alnecprcoﬂﬁgef qg@l%i"ébf (iﬁz” R 'c%(?iv%trﬁﬁotﬂéll h:.%chnlques

conventi ona ec n| ues ormo free base or _a s §t
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Sal'f'cat'o'&tp'dlrbnaalrl y OTENE  SOhvEPted SUED éS salt akbelrebf by s:.mple
e
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Al ternati velprdfeaaspatitmcsl dorindprddadndly Gdth‘ér like 1,2-dimethoxy-
ethane, ethyl aéetate, acetone or a hydrocarbon like hexane.
Alternatively the compounds of formula (I) in which Y
is -CH-, the salts or solvates thereof and the quaternary
20 ammonium salts thereof can be prepared by a process wherein
(a) the compound of formula (IV):

HO

Ry

25 in which Rj is as defined above, is reacted with a

functional derivative of the acid of formula (V):

30 in which Ry, R3, Rgq and X are as defined above,
(b) the carbonyl group of the compound of formula (VI):



is -CH, the salts or solvates thereof anq_&ﬂe quaternary 20 amoni um

salts thereof can be prepared by a process erein (a) the conpound of
formula (1V):

NH (IV) err] Zg in which Rerr] is
as .defined above, is r th a ” Xderivative of the
acid of formula (V): —C——C (VI% in
which Rerr], Rerr], Rer as defi (b) the
carbonyl group of the conpopind of formula (VI)™4

- [err] S reduced, (c) the
|nterned|ate plperldlnol gﬂ formula (M1): 5 R [err]

10

15

20

25

30

is reduced,
(c) the intermediate piperidinol of formula (VII):

HO R3 X
QX roms<(F om
sy

Rj

is dehydrated and
(d) the -resulting compound of formula (I) is isolated and
optionally converted to a salt or solvate thereof or a
quaternary ammonium salt thereof.

The reaction of step (a) can conveniently be carried
out in an organic solvent at a temperature between -10°C and_'
the reflux temperature of the reaction mixture.

Appropriate functional derivatives of the acid of
formula (V) which can be used are the free acid (optionally
activated with BOP, for example), the anhydride, a mixed
anhydride, an active ester or an acid halide, preferably the
bromide. Of the active esters the p-nitrophenyl ester is
particularly preferred, = but the methoxyphenyl, trityl,
benzhydryl and similar esters are also suitable.

The reaction temperature can vary between -10°C and the
reflux temperature, but the reaction is generally carried out
at room temperature or at 30-50°C. It can be preferable to
carry out the reaction in the cold if it is exothermic, as in
the case where the <chloride 1is wused as the functional
derivative of the acid of formula (V).

The reaction solvent used is preferably a halogenated
solvent such as methylene chloride, dichloroethane, 1,1,1-
trichloroethane, chloroform or the like, or an alcohol such as
methanol or ethanol, but it is also possible to employ other



I s dehydrated and (d) the resulting conpound of fornmula (1) is isolated
and 10 optionally converted to a salt or sofvate thereof or a
guat ernary anmoni um salt thereof. The reaction of step (a) can

conveniently be carried out in an orﬂgnlc solvent at a tenperature :
bet ween - 10CEFRNAIC tsRlIYRRISXx FempREEPIfe BitRhethRackeantam&suresedpg for

Appropri at e efamsié ondlogeié vatietamhyirofd¥ean a®ird aof hydrot@kBbha §¥th as
whi ch can be used are the free acid optionally actlvated with BOP, for

exanpl e), tHEXMSUride, a nixed anhydride, an active ester or an acid
hal i de, pref erabl y tTiee reaptdeindecan. c@hvblfn&e&d:tlyvebesbefr&ﬂahle out in the
p- ni t ropheny

ot howypRent=eSS16E  pE 22 BRI pEbetrart o, chareid @ aifgli metal

sui t abl e. carbonateTMe ae@@ttnerGmpemaiure can vary between -10C and the

reflux tenperature, Oﬂg% 1»98 é@%h' Q' 'ssc%se”%)a' Eé{nc%hkr%ﬁ%gﬂttlyr <20} éé’f’ le

tenperature or at 3 referable to out
reaction in Qe ¥btly @PPFPPFéaEQOFﬁéPﬁ‘FEQ ggepﬁs suChe 3Ea ROTFNS eC‘PfPE]-exeS:

chloride is ﬂﬁede%%mfp*l% fb‘@ﬁéh@ﬁéimethﬁﬁr iAtfiR ,0f al BRiAGhd WfdiiddBll 3r a

(V). ction sol vent uysed .is preferabl a halo enat ed

Sof vent QuciFuPYR nok EREUBNALII Su ARl Hheeh 1 he st Syoanit Solvent
trichl or oet hgthea ‘Cd?thpéﬁéﬁﬁﬂéobetheehl Ré&c ahdamhal. Q@ﬁllu:ﬁlﬂémpﬁ'atumtdﬂﬁnﬂhe
or et hanol, tnnc I S also ossi bl

2PNl et Rt AT i T Y e s ed, for
exanpl e di oxane, tet'tEmgalk ofanganior sohydntlarbdn wdsrsiwod alsexmedning a

The I eact i O PRRAOMNYRICRNBLY DB Tk Ulle i1 iecAe PLEACRIBNC! A P Bl

acceptor, for_ exanple an alKkali meta carbonate or a tertiary am ne.
The reduéti Gf of S8eh (bfoéaﬁnéénveQRQHIye%EEE%rrléake gdethiriln ether,

appropri at e geattH V- FEEFES, Sddkate RO a2 <O thdsyethane.

In a preferred mode of carrying out the invention, the
reaction is performed with borane/dimethyl sulfide used in
excess relative to the initial compound (VI), at the reflux

20 temperature, optionally under an inert atmosphere. The
reduction has normally ended after a few hours.

The dehydration of step (c) is easy to carry out, for
example using an acetic acid/sulfuric acid mixture at a
temperature between room temperature and the reflux temperature

25 of the solvent used.

In a preferred method, the reaction of step (c¢) is
carried out in an acetic acid/sulfuric acid mixture in a volume
ratio of 1/3, the reaction mixture being heated at a
temperature of about 110°C for 1-3 hours. ' '

30 The desired compound is isolated by the conventional
techniques in the form of the free base or a salt thereof. The
free base can be converted to a salt thereof by simple
salification in an organic solvent such as an alcohol,

. preferably ethanol or isopropanol, an ether ' like 1,2-

35 dimethoxyethane, ethyl acetate, acetone or a hydrocarbon 1like
hexane. '

The compound of formula (I) obtained is isolated by the
customary techniques and optionally converted to an acid



for exanpl e borane/dinethyl sulfide, alunrnunrhydrldes or a 10 conpl ex

| ithium al um num hydride, in an inert organidc sol vent at a tenperature
between O[err]C and the reflux tenperature of the reaction m xture,
usi ng the customary techni ques. "Inert organic solvent” s

under stood addibthonngadt thexéw@n@rmhifhuharerﬁn antemdeQNWuﬁ phesent,
reaction. 8 f e

I v e
In a preferrk %%B%réte@aV%yhn916h9rtﬁ@ldﬁv@ﬁtbeﬁesthe reactlon i s

performed with borarrgﬁéh 8BhPrhingl! brdeckmedakn (vI)SeeReS(VENAl iWeidR EA8 be
at the refI x 20. tepperature, optlonally under

initial conpound g

an iner E%é spresqpted Dy HoERRIR hh ’nornally ended after a few
hour s. The dehydration of step (c) is easy to carry out, for
exanpl e using an acetic aci cid nrxgyt tenperature

bet ween roomtenperature a | ux te erad t he sol vent used.

In a preferred nethod, the TcfTs rrldd)out in an-
acetic acid/sulfuric acid n \ volune ra 1/3, the
reaction mxture being hegated at a tenp atyre of about 110[err]C
for 1-3 hours. 30 Rlhe desired ‘conmpound is g olated by the

conventi onal t echni ques yn the forp of the free ase or a salt thereof.
The free base can be converted to a salt thereof by srnple

salificatio rgani so h 0
et hanol orrluli &)ﬁ%ﬂaﬁ ﬁ ﬁé "% agﬁ §na%l %% c? Jtnnoxy lﬁrane ttﬁyi's
acet at e,10aced drRtly %mhy@r@em@bnawa@bonyheq(m, said compoumds cbﬁp@@nhey
of formula (ntokicdetkd Sih SOhSt SFhied® of CHUStAIRSSuAES W OESSmEDd (1)

optionally converted_to an |

- addid5onRe¥PL tcr%r%rnfg? apg qanstitate, aciferfhssp PrRient, of the
t he anphot ergxe syt aciwenoion he conpound enables the salts to be

(V) and (V1) “whi ot CBRLBE  OF | Wi POPEHPES &if P OYTr Kbl a 19 PEeParéS

[err] 15 for admlnlstratlon as drugs, the acids or bases employed must
be pharmaceutically acceptable; if. salts of the compound of
formula (I) are prepared for another purpose, for example to
improve the purification of the product or to facilitate
analytical assays, any acid or base can then be used.

20 Examples of the salts with pharmaceutically acceptable
bases are those with alkali or alkaline earth metals such as
sodium, potassium, calcium or magnesium, and those with organic
bases such as amines, basic amino acids (lysine, arginine,
histidine), trometamol, N-methylglutamine, etc.

25 Examples of the salts with pharmaceutically acceptable
acids are those with mineral acids, such as the hydrochloride,
hydrobromide, borate, phosphate, sulfate, hydrogensulfate and
hYdrogenphosphate, and those with organic acids, such as the
citrate, benzoate, ascorbate, methylsulfate, naphthalene-2-

30 sulfonate, picrate, fumarate, maleate, malonate, oxalate,
succinate, acetate, tartrate, mesylate, tosylate, isethionate,
o-ketoglutarate, o-~glycerophosphate, glucose-l-phosphate, etc.

The starting amines of formula (II) in which Y is -CH-
are known compounds or can be prepared by processes analogous

35



in which Rerr], Rerr], Rerr], Rerr] nd Y are as defined above and W
is 10 a nethylene group or a carbonyl grodg sai d conpounds bei ng key
internediates in the synthesis of the conpounds of forrmula (1), are
novel compounds and constitute a further subject of the pr esent

i nvention. to those used Q| REERAre HenRWHRRMRPWAIS ornula (1) are prepared

15 for adm n| Stratl'ﬂﬁb 3§téiftlﬁ§g AMEnas| ¢85 HSracLs (eMpl pyashiewty is Wecan

phar maceut i acceptable; if salts of the conpound of formula (
are-prepare rﬁﬂﬁfﬁé WUrisRsE 1WQHt%§aﬁBP€°PgEate iZmhedPgenapyridine of
purificati orfctﬂmultm fwloduct or to facilitate anal ytical assays, any
acid or Rase can then be used. 20 Exanpl es of the salts with
pharmaceutical ly acceptabl e bases are those with al kali or alkaline
earth nmetal s such as sodi um pot cal cium or magnesi um and those

with organic bases such as am $i c ami no 4p)ds (lysine, arginine,
hi stidine), tronetanol, N nethylgl t.- etc. 25 Exanpl es of the
salts with pharnaceutlcally acceptabl e N dtalds are those with nineral
acids, such as the hydrochlori de, hydr obr om de, borate, phosphate,
sulfate, hydr ogensul f at e and hydr ogenphosphat e, and those wi th organic
aci ds, such as the citrate, benzoate, ascorbate, nethylsulfate,

napht hal ene+2+13Q sy f@@&tra‘l’lﬁﬁ;ﬁ:rlc{:&{@r@ﬁ S50 rniRl£ : malonate,

oxal at e, succi nate, acetate, tartrate, mesyl ate, tosy ate i set hi onat e,
[err]- ké?oglutarate [err]-gl ycerophosphate, glucose-1-phosphate, etc.

The starting amnes of fornmula (I1l) i ich Yis -CH are known
conpounds or can be prepared by gzegégg?gNanp@OQOUS(éyi to those
used to prepare known comnpounds. The starting am nes of formula
(I'1) in which Yis N can be prepared by reacting the appropriate

2- hal ogenopyri di ne of - formula (p):

in which P°® is a protecting group, such as the benzyl group,
and Z is a substituent which permits nucleophilic substitution
15 of the halogen on the pyridine. Examples of such substituents
are trialkylstannanes, such as tributylstahnane, or Grignard
compounds.
The 1,2,3,6—tetrahydropyridiné is then deprotected by
cleavage of the protecting group under suitable conditions.

20 The amines of formula (II') below:
w0
1 L\ : ;
N N—H a1

in which R;' is a halogen, CF3, (C3-Cg)alkyl or (Ci-Cg)alkoxy,
25 and the salts thereof, are novel compounds and constitute a
further subject of the present invention.
The compounds of formula (III) can be prepared
- either by reducing the acids of formula (V) to the alcchol
. and converting the hydroxyl group to a leaving group;
30 - or, to prepare a compound of formula (III) in which R3 = Rg =
H, by reacting the appropriate benzene of formula (r):



5 [efr] l%nth a
1,2,3,6-tetrahydropyridine of fornula (q): 10

[err] in which P[err] is a protecting group, such as the benzyl
group, and Z is a substituent which permts nucl eophilic substitution
15 of the hal ogen on the pyridine. Exanples of such substituents are

trial kyl stannanes, such as tributyl st X or Gignard conpounds.

The 1, 2, 3,6-tetrahydropyridine is th otectﬁq by cl eavage of the
protecting group under suitable condi The am nes of
formula (11") bel ow [err] i n which

Rlerr]' is a halogen, CF[err], (Cerr],-Clerr])al kyl or
(Cerr]-Cerr])al koxy, 25 and the sal 83 thereof, are novel compounds and
constitute a further subject of the present invention. The
conpounds of formula (111) can be prepared - either by reducing the
acids of fornmula (V) to the al cohol and converting the hydroxyl group to

a | eaving 9L8URN ¥ R Tand % PADLE é‘ef?ﬁ@&ugﬂo{?é f QEEH! gn( }akpl HA]M@ che
Rlerr] Rlerr]= by react |n%I e approprrate’ benzene 0 F
the formuia L -CH2-CO-Hal, in the presence of a Lewis ac1d

according to the well- known Frledel Crafts reaction, and
reducing the resulting ketone of formula (s)

0 X
L—CHZ—C—%<j:> (s)

10 Ry
'by the procedures widely described in the literature.

The acids of formula (V) are generally compounds which
are described in the 1literature. A large number of these
15 compounds are generally described as antiinflammatories,

examples being hexaprofen, tetriprofen, alclofenac, butiprofen,
mexoprofen, ibufenac, ibuprofen, flurbiprofen, phenoprofen,
fenclofenac, etc.
The starting materials (III) and (V) in which X is an
20 optionally substituted phenyl group can also be prepared by an
original process, Suzuki's reaction being carried out in an
aqueous medium in a novel process which constitutes a further
subject of the present invention. _
Thus, according to another of its features, the present
25 invention relates to a process for the preparation of
biphenylyl derivatives by means of a condensation reaction
between phenyl derivatives substituted by a leaving group. and
benzeneboronic acids in the presence 0of a catalyst, a strong
base and a phase transfer agent.



- 12 - [err] 5in which Rerr]

and X are as defined above, with an acyl . haﬁlde of the formul a

L-CH err]-COHal, in the presence of a Lewi s acid, according to the

wel | - known Friedel Crafts reaction, and reduci ng the_resulting ketone
of formula (s): The present inventijg fherefgre algy trelaEggedtPesd
wi dely descrghrsbds) Ebe |iHerpreperation of thdheocapodndel o1 Folrmuly) a¥p
general ly c%gggunds whi ch are described in the literature. A | arge
number of t conpounds are generall described as
antiinflammuatories, exanpl es bei ng fen, tetriprofen, alclofenac,
buti prof en, nmexopr of en, i bufenac, /4 fen, kyrbiprofen phenopr of en,
fencl of enac, etc. The star terla s (Il1'l1) and (V) in which
Xis an 20 optionally substituted phe group can al so be prepared by an

ori gi nal s PI QGf 1éﬂufﬁé'§%%?§ﬁéiQQnbS%E?oﬁQii?egeoghbsﬂlﬁﬂted.%@Hfg?sls a

nedlunlln a novel process const €s a rth sub
present i nv@ERSon. Optlonally'Hﬂﬂﬁoﬁﬂhﬁﬁxﬁuﬁﬁd()Qﬂuﬁpﬂﬂyaﬁbsﬁkiutﬁﬂtuhﬁ; a

the present ng3 dgaegnte r@éfﬁ@@apk@lprg@gsa § 91 xbR9, PEgRALAL 'a%rﬁf mono-
bi phenyl yl derivati a con ensatlon reaction et we

ves
phenyl ~deri P&t i ves™ éﬁbs?ﬂ?gigﬁi591ﬁ°rea%qﬁ;Qﬁwﬁﬁykﬂﬂfno'beﬁ%éﬁ@ﬁﬁ?omtﬂcl‘
acids in thegpeasengeafbanylgt al ysimivosiriotgyl, basmoasd a pbase transfey-

agent. Cg4)alkylaminocarbonyl, amino(Cj-Cg)alkyl, hydroxy(C1-C4)alkyl
or halogeno(C1-C4)alkyl, said process consisting in reacting a

G

in which the benzene can optionally be substituted and L' is a

compound of formula (w):

15 leaving group as defined above for L, with a Eenzeneboronic
acid of the formula X'-B(OH)3, in which X' is as defined above,
in the presence of a palladium salt, a strong base and a phase
transfer agent, in an aqueous medium. '

More particularly, and according to an advahtageous

20 feature, the present invention relates to a process for the
preparation of the compounds of formula (t'):

G- 23—@7}( (t)

R
4
R2_

25 in which Ry, R3, R4 and X' are as defined above and G is a
carboxyl group or a group L-CHs-, in which L is a leaving group
as defined above, which process consists in reacting a compound

of formula (w'):



-13- The present invention therefore also relates to a

process for the preparation of the conpouﬁ&é"of formula (t) bel ow:
[err] 5 in which the benzene can optionally be substituted and X is a
phenyl optionally nonosubstituted or ol ysubstituted by a hal ogen,
CFlerr], ((err]-derr])alkyl, (C[err? C[ koxy, cyano am no, nono-
or di-(C[err]-C[err])aIkylanino G- err]»arylan1 car boxyl ,
(derr]- - derr])al koxycarbonyl, 1 a car bony mono- or

i-¢C - 10 C[err])alkylaninocarbonylg4 ampno(Cferr]-Clerr])al kyl,
hydroxy(Cerr]-Cerr])al kyl or haIogeno%C[err]-C[err])aIkyI, sai d
process consisting in reacting a conpound of fornmula (w:

[err] h 4. he nz ti-gn suhst i t ut d L'..,s a
15 | eaving groﬁgqgg J£ |n§ eq$o?8E I"?%éé %gnf%%ir%¥%n$§ Wﬁ2§ of
t he fornul a benzr@heonic awd\mf:hthe f@rraslaie?ﬁhﬁtplé)tmvein whiq:hn Xheis as

presence;of & Pald@diysvaal tin asd I\gPQsQﬁ‘EQ g@daa @Qf‘ ium ES%E q 9191?&%@;

in an aqueous nedi um re partlcu ar| daccordihg o an
advant ageouP3R? faRf \# SLhasR praneier iggrnti o ran aé%éeqlbs dngstigdess for the

~preparation of the cofepamesd of 1éevinga ioﬁ s L' are bromine and the
[err] 25 IélﬁM“ ch ﬁ%¥{ﬁ4}%§ﬂ£¥%# %gr and X' are as defined above
and Gis a BHFRH2-, in.which L is a leaving
group as defi necPaa]bxam,umka@étaJre)tﬁsa m‘aﬁéﬁﬁed palHartivg saXiwnpound
10 Examples of strong bases which can be used are alkali
metal hydroxides or carbonates such as sodium hydroxide or
carbonate or potassium hydroxide or carbonate. '

Phase transfer agents which can be wused are

tetraalkylammonium halides, tetrabuﬁylammonium bromide 'being
15 particularly advantageous. |

The reaction is advantageously carried out by heating
the mixture to between 30°C and the reflux point, especially to
between 50°C and 80°C and preferably to about 70°C. .

The reaction finishes rapidly, normally in a few hours,

20 depending on the operating temperature.

The products of formula (t') and the acids of the
formula X'-B(OH), are known in the literature or can be
prepared by methods analogous to those wused for known
compounds. Synthesis Examples are nevertheless included in the

25 experimental section of the present description.

The activity of the compounds of formula (I) on the
nervous system was demonstrated in in vitro and in vivo studies
using the methods described in EP-0 458 696 and, for evaluation
of the neuronal survival, by means of an in vitro survival test

30 conducted using neurons isolated from the dissected septal
region of rat embryos.

More particularly, the septal region of 17- to 18-day-
old rat embryos was removed under a dissecting microscope under
sterile conditions and then dissociated in a trypsin/EDTA

35 medium. The cell suspension was placed in a culture flask in a
' DME/Ham's F12 (v:v) medium (Dulbecco Modified Eagle's



of formula (wW): _ -14 -

[err] in which Rerr], Rerr], R[er?], G and L' are as defined
above, with a benzeneboronic acid of the formula X -B(OH)[err], in
which X is as defi ned %bove in the presence of a aIIadlun1saIt a,
streng H%%%l%méH%mpﬁagé t NAhSEePtadxturen -aR-&u fet?gmNat. Sci.,
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a4

and 80[err] cf ) ePECRLTRARST AR THf € Each wellThas, Bdgthnbeen
finishes raptgbaytedownehl pdl@-@-ﬁ%m@urs Tli’@ mle@amdtee Plaltles anes aplaged

t enper at duct f dth I d f th
fo?prml a rel?}(rb%% Ja’?%“%%% 1“2 ?%%C?Ys?lgr %ﬁg 03% échz%ean p?egglr 'ez C)by ©
met hods anal ogous The tkste camgerindsraré&ndissolvedonpoubMSO afdhtdibtuted
Exanpl es ar %ﬂﬂi’eiﬁé‘e&?f’?ufé‘%é’&i%'é‘st%‘g%@fre&“per' mental section of the

present descri of the conpounds of fornula
(1) on the nervdﬂ@esy§ﬁéﬁph&§5§§nnﬁgﬁraﬂ%ﬂﬂin forvifrodaye i itvi vBlates

studi es M M 4 18y ”ﬁiﬂ@die‘é.‘és Cébxbﬁauha F3 O +4e8 égﬁrégﬁona%ge@éy@éht)ﬂ

of the neuronal survival, by means of an in vitro survival test
conduct dd usTHMWurhrRNIIRG| Hhe MedHMMt he di ssected sept al regi on of
rat enbryos. After I\/a)r@apsr theuhadliym tike repilladled egithn Hftdfrazolium

18- day- Ol T3l SIPLYGS 1RSI L MGG AL A, %&efgl nd /g OS HiE SOfEL
are then placed in the oven at 37°C for 4 hours. The
mitochondrial succinate dehydrogenases of the live cells reduce

20 the tetrazolium salt to formazan blue, the optical density of
which is- measured at 540 nm after dissolution in DMSO; said
density has a linear correlation with the number of live ceils
(Manthorpe et al., Dev. Brain Res.,1988, 25:191-198).

The difference between the groups containing the test

25 compounds' and the controls was evaluated by statistical
analysis using the two-tailed Dunnett t- test.

In said test the compounds of formula (I) proved as
active as or more active than the compounds described in EP-
0 458 696, the efficacy of some compounds of formula (I) in

30 respect of neuronal survival being double that of compound A
described in EP-0 458 696. _

By virtue of this potent neuroprotective activity and
their low toxicity, which is compatible with their use as
drugs, the compounds of formula (I), the pharmaceutically

35 acceptable addition salts thereof, the solvates thereof and the
quaternary ammonium salts thereof can be used for the
preparation of pharmaceutical compositions indicated in the
treatment and/or prophylaxis of all diseases which involve
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test 25 conpounds, and the controls was eval uated by statistical anaIyS|s

using the t®%X3WRieu FRYRkrePhicbateral sclerosisgy said test the conpounds
of formula (1) pI’OVeEbc&Srdln@CthQnaﬁhéf Featuaet i thet hmddﬁmrmlm to

d i bed in EP- 4 t.he ef i . f. |

(1) i n 30 r Bp@ETS n& obdE s | 5PscR NGV BoHBTEL PAAR. ofoRBRBALNA AvRich
descri bed i tEBEES8 6O6. admlnlsterﬂmgV|¢xue af tpaslpntentln need a
neur opr ot eCtéﬁ’é‘r dé’iéé(l dﬁ fedOBLL é f'éy om%@u %c&&f@fﬂébéé the

with their use a e conpoun ornu
phar macedt i clarwe;pfalaoraccéﬁt £ 2048 tﬂlléﬁ?ds aw%ht fenFentipnals PRaxeaceplet edt

and the carriers.

‘The compounds of the invention can conveniently be
administered orally, parenterally, sublingually or
_ transdermally. The amount of active principle to be
25 administered in the treatment of cerebral and neuronal
disorders by the method of the present invention depends on the
nature and severity of the complaints to be treated and on the
weight of the patients. Nevertheless the preferred unit doses
will generally comprise from 0.5 to 700 mg of product,
30 advantageously from 2 to 300 mg and preferably from 5 to 150
mg, for example between 5 and 50 mg, namely 1, 2, 5, 10, 15,
20, 25, 30, 40 orxr 30 mg. These unit doses will normally be
administered one or more times a day, for example 2, 3, 4 or 5
times a day and preferably one to three times a day, the
35 overall human dose varying between 1 and 1400 mg per day and
advantageously between 2 and 900 mg per day, for example from 3

to 500 mg and more conveniently from 10 to 300 mg per day.



guat ernary ammoni um salts thereof can be gﬁzo_l for the preparation of
pharmaceuti cal conpositions indicated in t treat nent and/ or

prophyl axis of all diseases which involve

-16 - neuronal _degeneration. Mre particularly, the conpounds of the
i nvention can be usekn eilerPrhprmarsnical Fonppitions Lifn nFRke r RTSILDFE

associ ati on jWhtildier faet i ¥eap) | teidli®yual, aghbBAtAebls, NIt FithuSX@TDt £
selective M, cholinomnetics, .5 NNEA ant agoni sts _or nootrﬁglcs sych as
piracetam e<Pd@VENQPSm Trangdernal| Qfi i Gt cAERLRLSERRILPY  ditdsr REive
vascul ar depilncdiple canstEnca@mbhistéredditroraeimals apdstlapmaectiine unit
di sordersg, osttga d G omes due.to a cranial trqﬂpatis .
di sor derg for, e i v?%g%lﬂlcs?edgrla 'angexlf\takferAl Fhei gseu%:hs' di serasee,x snépnlref e 1O
dementi a, sulyephtiilddediedonm,a suchmizediumiithgt congentboral argharmaceutical
Par ki nson’s i, Sease, f&'ﬁ”@ﬁ‘é'é‘r&éiﬂ:’ﬁ@ﬂﬁbﬁf RS apdVlrAiVhed oyl s .
fromnorbidity or damage to the synpathetic or sensory = nerves, ‘brain

- di seases sudfeaARRGUHTIA L& dHEL é-‘;ﬁmﬁ)@sﬁ aésiindrstratigeydinglaide mrahforms

mot or neur oUReYERSsr atATEL $HCHIMATHh fﬁéﬁlf_be_ex@'iﬁli%,ibi@/o?é@PQi:_En' dfPdlles,
scl erosi_s. According to anqQther feature, the invention {>EI at es

to A0 ne PREGISHS 1t r S5EPH etshea%gb\?é’- NSneBt c PRGOS & Dbe taken
consi sts i wralddmyi ni stblingualo aml phtiteal foxrms neef a&dministration,

t herapeutic ff ive a f ou accordi he
I nventi on, %gl %&?ﬁn%%‘{. ’xedrr?\#?%arg%%\&éﬁgggna:a(}pharlrrrggfeapu‘%%%é %ggrrnrs i er OF
The conpoundsimifnisitaativant ilorcalanf eony enf eadhgnbetratiadnandstrecd@l forms

oral ly, B3 ef8raldtbatiomubl i ngual |y or transdernal | y. The
anount of active &{)I‘II’ICI ple to be 25 administered in the treatnent of

cerebralldand neur on@ihen @i slded scppPPRétdenhdad ofhehef presoft FRRLAEFOMS
depends on b&%ﬁare@@tUrﬂu@”dm&&heriédtiafethﬁn@?@@iéﬂlﬂtsifso hei td@at geeand a
on t he wei ght of theaﬁ?tlﬁggs. Nevert.hel ess thg gteferrgd uni t 3%%§f
will gener apb%rg‘@ﬁﬁr“it&& oGS Ry BF pPBUBELD 30554F&Rrag qpe:
from2 to 30Qgmgsdmth rhefearatd,y falop Sgum dbédbic oy, ther lékenpl Fhiecttadrets
and 50 ng, I , 2 , o4 U
doses wil | rglggBrmhf/ﬁ >1/c %%teé g%%hnljsgf: EPE %ﬁe%h%raepgfﬁé]é?%tgg?}mf l;rg%g)%gn%irte
2, 3, 420r 8lse tiheys canidye ahdepredesablag dive have h2 epreoianged @zy deligwed

35 overall Beragi¢9S@anhrsd Nk bed WeeledsénNd p488efBrRCheda¥mBldt of active
principle continuously.

A preparation in the form of gelatin capsules 1is
obtained by mixing the active ingredient with a diluent and

25 pouring the mixture obtained into soft or hard gelatin
capsules.

A preparation in the form of a syrup or elixir can
contain the active ingredient together with a sweetener, which
is preferably calorie-free, methylparaben and propylparaben as

30 antiseptics, a flavoring and an appropriate color.

The water-dispersible granules or powders can contain
the active ingredient mixed with dispersants or wetting agents
or with suspending agents such as polyvinylpyrrolidone, as well
as with sweeteners or taste correctors.

35 Rectal administration is effectéd using suppositories,
which are prepared with binders melting at the rectal
temperature, for example cocoa butter or polyethylene glycols.



advant ageously between 2 and 900 ng per day, for exanple from3 to 500 -
ng and nore conveniently from 10 to 300 ng 'gér day. -
-17- I'n the pharnmaceutical conpositions of the present
invention for oral, sublingual, subcutaneous, intranuscular,

i ntravenous, transdePaEenterabctadministnationi dis ?If&eéz@?dveUSlHGpraﬁuepué

can be adm nigdesL8h &8s AN %h%n@nd éB!IHR‘l%rié" UgEt s@e&Qﬂ.@B ¥nd injectable
adm nistration, ejther as such, for exanple in hilized forny or

m xed with ARl dﬂ%ﬂr%ceuﬁo@&aln CQPPF@FEOXPSFCF%Hrea‘Fﬂ%ﬂ%‘tbPle
t he above- n’ﬁ:nispé'h&ﬁaﬂwméﬁd!%ﬁ wettlﬁ@ea@@@tgprf@feexmpléqgsfrappiene glycol

adm ni stration |n%yj;de org%cofi such as tablets, which may be
di vi si bl 3 goeﬁ akflf %rb%u? 0 powders, granules and- solutions or
suspensions to be tdkee actmvall;prlrmamhewgtwan aatlsobubeal fdmwmukated -as

adm ni st rat 'nﬁrbr%cn? 8 St& gﬁﬂ-}f’ one | A a%?%“' 8hrrifbs bR 8d81tiYes if

forns rati ocal forns adm ni stration an

forns ofampﬁ-‘sﬁ%lt I on. _ When a solid conposition in the
formof tablets is Inpﬁﬁﬁﬁrﬁﬁarmhagutﬁahﬂ C&hpISiti N eHRYrdinyy FoXeehe
with a phar maceut i cal icle such as gelatjn, starch, |actose,

magnesi Ufh stREGSANE IDYNtiRmn arhdi2CHive RE 1RGP e 190 (akF@ ke ih e pEorm
coated wi th cficapseneluelifter CampDeki ahe UNIPYRIALI NG &P etherkheyr castdes

treated so ac}(]e h@ve a prol onged or del ayed activity and so as to
rel ease a pr €1¥t'n ned anount of active principle continuously.

A preparation in théI'Ife)rEnamipl;@ athick afsll ®e iklustteai thes hyveuwimng rhdnee

ti [ Y bt d t
2ctive 1 nor ety P fodh ISP ST PN 49 SRR pr e obtalned Tnto

reparation in the formof a
syrup or5eI|X|r can contain the adk: ilent together with a

sweet ener, Bz £1udfori ERPIFER YerabdF bt & ' £8id et hyl par aben and

br oy paraben =5 i%ﬁ'“ B P S A PR 948 ana 10
i ngredi ent mlxed tanﬂydpeﬁsanbthga WedttHely agest smixedr mtibrsugpﬁnohngon
cgent s, such SJUAILY L AL SR0E, 7 WBLLeq 850Ul N 1oL S 01
supposi 20ri eplutiaoxhi th drexanedpased wddedi avdr shneelmxngnae tise Yettakt a
temperature of 0°C for 2 hours. It is then transferred to a
solution of 3 ml of triisopropylborate (0.0125 mol) and 15 ml
of anhydrous THF at -78°C under an argon atmosphere.
The mixture is left at -78°C for 3 hours and then at room
25 temperature overnight. It is poured into 1 N aqueous
hydrochloric acid solution and extracted with ethyl ether, the
organic phase is dried over sodium sulfate and the solvent is
evaporated off under reduced pressure.
The residue is treated with hexane and the precipitate
30 formed is filtered off to give 0.7 g of the title compound.
M.p. = 140-143°C.
PREPARATION 2
3-Chlorobenzeneboronic acid
The title compound is obtained by following the procedure
35 described in Preparétion 1 but wusing 3-bromochlorobenzene
instead of 2-bromotrifluoromethylbenzene. M.p. = 176-178°C.
PREPARATION 3
(2-Chloro-4ﬁmethoxyphenYI)acetic acid



tenperature, for exanple cocoa butter or Qp}xpthylene gl ycol s.

-18 - Parenteral adninistration is effected usi ng aqueous
suspensi ons, saline solutions or sterile and injectable sol utions
whi ch cong ain har macol ogj cal |l y C atible di spersants and/ or
wetting agertd/ ?ngéﬂﬁﬂﬁfémﬁgﬁﬁﬁYéﬁﬁtﬁngBPne5 or butyl ene glycol.

The active principl® ggmoaMOmbe)f@Eml—@ﬂcémnisol@i QrecpmidEat W th epea
or nore carrigrs or additiyves i a opLi ate . In, t

har nceuti XEBRBOSFL Pors Tl dihdieh) (HE $65E¥EsSRLOFAgEnATSh S hent of
active prinongtleybeme alchd drd den t h&Heormixturef ian stitoedorfoxonpl doum and
cycl odextri e S . Qr t . ° e ﬂypl S _
whi ch foltsl ovnﬁ%bs%?gget?]ﬁe%lseﬁéen altélrfenot}éraeﬁ%al%?%a??yowcf h-(j)z_gt ﬁwe‘ve? mol)
i nmpl yi ng a 1¢%i ahwndnumighloride are added and thePRERARATROMS] allowed to

2-Tri fl uor ongi fyd Hegnzaneherani eefpbfature  fod P Mould.01 MPl )0l o 1 n
2-bronotriflluor onet hyl benzene and™ 10 m  of anhydrous ethyl ether are
ni xed under R¥AEQERICTic afidssRenEiophand ,4Q Ll fcyated aFeo[Ere) dddedt

of BuLi (1.6rnd 26wo sphfagggnakecbgpa&g)cﬁdar Q;h@ddnlﬁ@a_c’nﬁ.d: tﬁmas@ XitsJ][Waéh"%dl efrith
at a tenperature_o err r S.. 1S en transferred 1o a
sol uti ort%of _Fﬁrbfgfi?gs%8F5LﬁQﬁ%%ﬂeféi%%ﬁiSaﬂ%Ifléﬁﬁrig ﬁpg é%%ﬁs°£vent
anhydr ous THFs avap@fsted @ ffidenden reduoredtipospdhere. The cruddeprodbcteis
is left at -7 0 o] t _rogm . Le rar.yr v.er nj

It is pou e%qgiln%%sbq ﬁﬁ‘%%‘gﬁg?)éu'ggﬂh? ﬁg’drgogﬁ'ﬁé'rc%cg%@i %oslio%ﬁ‘[ ﬁlosﬁr{r%%“ 8/2
extract ed wiayclahsgane fethyl hacetater gaiktuphagss ithelr cdueotertsodiive the
sul fate and ¢he SUNPBYuAS. evaporated of f under reduced pressure.

el gt g LR R ST RS
PREPARATION 2. A #ri&thidiecobefzegmr gni ¢0a08d mol) ofThghd | Produutposrd tike
oDt a1 169 bY oLl 95108 PPI UL o1 mgISSRLR0 obd, grUEPaL AL EOR kB
Mp. = 176- hg{tezd ]a& 130°C for 4 hours. 1 N IBRERARIKMNA¢ 3cid solution is
then added and the mixture is extracted with ethyl acetate.
20 The two phases are separated, the organic phase is dried over
sodium sulfate and the solvent is evaporated off under reduced
pressure. The crude product is treated with 2.5 ml of ethyl
acetate and the precipitate formed is filtered off to give the
title compound. M.p. = 100-102°C.
25 3iii/ (2-Chloro-4-methoxyphenyl)acetic acid
A mixture .of 6.6 g of the product of the previous step, 35
ml of ethanol and a solution of 3 g of sodium hydroxide in 355
ml of water is refluxed for 8 hours. It is washed with ethyl
ether and the aqueous solution is acidified with 1 N
30 hydrochloric acid and extracted with ethyl ether. The organic
phase is dried over sodium sulfate and filtered and the solvent
is evaporated off under reduced pressure to give the title
compound. M.p. = 115-117°C.
PREPARATION 4
35 (2-Chloro—4-hydroxypheqyl)acetic acid
A solution of 1.6 g (8 mmol) of (2-chloro-4-
methoxyphenyl) acetic acid, prepared according to Preparation 3,
in 13 ml of hydrobromic acid (in 48% aqueous solution) is



(2- Chl or o- 4- net hoxyphenyl )acetic acid -20-
-19- 3i/ 2-Chl oro-4-net hoxyacet ophenone 14.3 g (0.11 nol) of
3-chl oroani sol e are ‘added at Oferr]Cto a mxture of 9.3 m (0.13 nol)

of acetyl chlorjde an 350 of nmet hyl ene | oride. The m xture. is
stigred for Aehbikedndors tt‘%?eri‘w%sth thét Enﬁé’Pﬁrﬁ&ﬁe m%&%@rww] &s
24 g (0.18 nalided uneflakhsi pumlcshlbtarsldﬁ arrl aduedniatthdidiel § eegtrasted with

[ dt d t hi t f N
nyroent ori eEREEERE IePas kR o0 THELTAES i S opyPpRER R o fhe Shpggud
phases are spipaset add tthe orgmidue phaiseaskedaskrdrailt ltigs wettdy  ethardl to
over sodgu %éa&ﬁea‘egt%ﬁl Eglrnﬁg H&d t he sol vent .i.s evapor at ed of f

reduc '

under pressure e crude product is purified by chronmatography
on a silica gel colum using an 8/2 cycl ohexane/ et hyl acetate m xture
as the eluent to give the title conggamprelp 3ii/

4- (2- Chl oro-4- pet hoxybenz ocar pbon xture of
555 o (o o Bor (4= YRohaty Lohanet Brepdil b (hr bt Sluosempthyll i Cof
H%Irogglh: or P b, 2t3$e4-f:e|tranydropgf ed ag]glyt e l}enldsit:ﬁ?éeorsAfeh?lrJratgt eé §
xtu [ X

wth eth I c%%g ?ggyéoﬁ ?Re %“BK%E@ ?&E@Bﬁ?‘&?g the organic phase is
dried over s@mlsemsuhﬁ(dn:ech&drﬁ.he.anﬂd/ens bubbxle;iorf&tredoméfhanderlnto a
reduced u d [ a

acetate and ﬁe preC| |tate #o?ﬁeg& |J'I)t20rftedfl kf g&v%l@#%yﬂp%ﬁﬁmc
conpound. M3rid 100-19R[ Bdr | zlaseiluitﬁ (ethanadr oandwéh%xrpbﬁ%m)a@ettl@en

aci d rdE TR xddr £oBf tRobhBuek .t henar adusknef 1tsh%vrarp@easwi &sﬁp ar?@ the

m of et hanol and a sol utjon of of i um hydr oxi d
m O ejancloang.a selution of dnolisedl unhydio: e hifhnme e raghed

agueous dsOIvuitth)r‘aqllléouﬁcsddiumdb:LWaﬁ':bon&teNsﬁQutlibdr Yl @’ﬁl@(ﬁ-%‘fb(jﬁr@lodlum

extracte Wi t et her ni c. ase 1. S rie ove odl u

on T e and ST EA, S0 ehe IfoRVARE e SURSFraded i Fhk Oiladel Miluced

pressure to;gie&sum@ totgive thenpbulel. compoundlls-117[err] C.

PREPARATI O\Iﬂ,ﬁSz g;mgyfpmggp p&gyylgfgg&&p aci d A solution
of

of 1.6 g o%? chlo met hoxyphenyl )acetjc acid,
pr epar ecd? accordl%gspd-ulﬁrléﬁ'arafl 39 (025" mo1)of the compound of the
previous step in 450 ml of ethyl ether is added under nitrogen

to a suspension of 9.55 g of lithium aluminum hydride in 50 ml
of ethyl ether, the temperature being maintained at 20°C. The
reaction mixture is stirred at room temperature for 2 hours and

25 a solution of 60 ml of 95% ethanol and 60 ml of water is then
added, with extreme caution, to destroy the unreacted hydride.
The salts formed are filtered off and the filtrate is
evaporated under reduced pressure to give the title compound.
lc/ 2-(4-Isobutylphenyl)propyl methanesulfonate

30 A mixture of 15.5 g (0.08 mol) of the compound of the
previous step, 100 ml of methylene chloride and 24.2 g (0.1774
mol) of triethylamine is cooled. to 0-5°C and a solution of
12.9 g (0.1774 mol) of mesyl chloride in 10 ml of methylene
chloride is added. The mixture is stirred at room temperature

35 for 5 hours. The solution is then washed with 1 N hydrochloric
acid solution, with water, with aqueous sodium 'bicarbonate
solution and again with water. The organic phase is dried over



in 13 m of hydrobromc acid (in 4896aque9EF_solution) S

- 20 - refluxed for two hours. Aftef cooling, amoni um hydroxide is

added until the pHis basic, and the mxture is extracted with

met hyl ene chloride. The water is evaporated fromthe aqgueous phase and
the,resi due Sicslipgs ad atirerand t i ssot Yenkt hanevaperaseai &£t paden |geduced

iongouzdi ngﬁSﬁfe to givelth%4t%§leI%ﬂmﬂgﬁﬂﬂELE 1
phemyl)- 1. 208/ s U A B R ARt e (o tes ey o.
(4-1sobut yl phenyliethydphemil) -1, 2, 3, 6-Getaalyydropyacidione hyadxrod | S bubbl ed
for one gour I nt i esolution of 50 g (0.242 nol) of

2- (4-isobutyl phenyl ) propi onic acid in 700 m of absolute ethanol and
the mxture is Bhemixturef|ofed2f68 two htlwG&Gl Thelsol o€nt 4id 3evtagidilatcew -
of f and the | IyS.qt aken | ;gigag te. I Xju '
washed vﬁ%ﬁ‘@%ﬁ%&?&’s&d?ﬁ'ﬁg\#ﬁiﬁ te &r%??%%'an‘ldgd‘_‘??igd)(g\?g? g“% uft
sul f at e andtrhetdol@adneg sardarfor gt el 1% wadér 98ddcdd-isobmtydplhenld -1-

%i \§§| tP_eO; i gk@gg@%@l(lo'ﬂgglozﬁyl))%/ro%'atn%‘l'i'rﬁ%Jtr?x’id p@f“{lébﬁf@ﬁ&ho@' gghqlefta.%xed

uti _ : o e conpound 0O e prevj ous step in
450 nl &¢ ePN?Fnégﬁér i s gaﬁédsﬁﬁH@PtnfﬂFog@Nap°raF8ga ELpe NEAST offesiugsd,
of I'ithium pregsnue Myt i dhel tddlidde is. @ureifiyd ebieichrioha tioiapmt UbE a
"bei ng nainta%ged at _2Q[err T at_raoaom

3135¢5% gBL. “Kohmn [ %ipg,; 5RCE/20 Mréapbbashelkihyl” Reek¥h

t enperature
of water ismiktnre amdddws eludntext rBme bpdtroonloridelesfrbhet hesudtdagt ed 1

hydri de. iEh%E%%feéor&% age §hiheisd Q%]ff APALRAIGEL br atg; 4s in ethyl
evapor ated under reduced pressure to give the trtle conpound. lc/ 2-
(4-1sobld yl BRERY¥I-) pr e Peeripddateonebtadued isy fittgredofofif mnf (theps

ol ) of ther¢ewpeunRgdeal firdd acepbdl.Ous. pt.ep, 150010k °ef, methyl ene chloride
and 24.2 g (0.1774 nol ) of trlethylgﬁgne s.cooled to O-5[err]C and a

sol ution of 12.9 g (0.1774 nol) of P L ride in 10 m of nethyl ene
chl ori de i sladdes) -Zkd4rilsbbutyilphenyl)petoplyl]odm(Berpdfanore-35 for 5

001, e B8EHRABheb) 011 Rl BoUAIE BocnaBilol Ul on
20 2a/ 1-[(2S)~2-(4-Isobutylphenyl)propionyl]-4-hydroxy-4-
(3-trifluoromethylpheqyl)piperidine
2.06 g (0.01 mol) of (2S)-2~(4-isobutylphenyl)propionic
acid, 35 ml of methylene chloride, 2.0%3 g (0.015 mol) of
triethylamine, 2.45 - g (0.01 mol) of 4-(3-
25 trifluoromethylphenyl)-4-piperidinol and 4.42 g (0.01 mol) of
BOP are mixed and the solution is stirred at room temperature
for 1.5 hours. Ethyl acetate is then added and the mixture is
washed with water, with 1 N hydrochloric acid, with water, with
1 N sodium hydroxide and with water. The organic phase is
30 dried over sodium sulfate and the solvent is evaporated off
under reduced pressure. The resulting crude oil is purified by
chromatography on a silica gel column using a 9/1 ethyl
acetate/cyclohexane mixture as the eluent. 3.3 g of the title
product are isolated. M.p. = 123- 125°C. [a]D2° = -66.7° (c
35 = 1%, MeOH). | |
2b/ 1-[(28)-2~ (4-Isobutylphenyl)propyl]-4-hydroxy-4-(3-
trifluoromethylphenyl)piperidine hydrochloride




solution and again wwth water. The organic phase is dried over
-21- sodi um sul fate and the sol vent 1< 'evaporated off under reduced
pressure to give the title conpound. | d/

1-[2-(4- Isobutylghenyl)prop |]-4-(3-trifluoro-
met hyl phenyl) ﬂéjvﬁgjr%vrlﬁnehﬁyﬂréducs of then|pr¥e@eous step An

m xture 3 ﬁﬁ. é’f E@t@%hy@%'o)furﬁﬁ élré 3héét€&“9;rd3 the reflux point and
met hyl phenyl% é 6- tetrahrﬁgrop yrid é g) of

triethylamn 8d’ “lll g (C0031 heot 2b?ﬁar1§68a{n91t Mény’-’r‘-}l jide in 20 ml of
(met hyl rS1U| foagrir:]ﬁawafopananl raﬁé) Addeid .i somﬁ)amlxmﬁ:er ef buxesift l®xed for 4
over ni ght e sg|vent evapor al 0 ressur
and the resiJ0RcPs ﬁh?. FP&HtB‘?nCIJnsoﬁé’t (L)L&da ]O%Li}d% argcfdf% mJgePfcg‘Fgﬁﬁno‘i
usi ng an 8/ 2argcktehéianelet addestelaipwise. i Thear miasutrke i marntrre'l'dlefor 15

hydrochl ori drﬁu%%ege a{fslijotoﬂgt&tnheratukéhpa{r?cpart%% . %Qr G &htll glq'.e%f under

hydr ochlori ¢ acl pr eci pi ai né
filtered of freftuxhen The selrantl | isegvaponatedt ofé. uwnder raducad2psesfaere

EXAWPLE 2 and- [RS) - 2ed Aadsobid yIgahany | iy onleh 4a&§uue' fh&ﬁé@us ammonia
met hyl phenyl 6- tetrahydro ridjne h;drochlorlde 20

1- [(25) IQ( g‘PJs’th‘P?/rphe )51,15'5 ﬁyp]s 48K HFSJE? dqwith et:hyi1 acetate, the
E§S§ rifl l‘ior A Mi@ﬂqﬁ)(élé)@l [ | tasBed: w1th Zwé)ﬁeﬂ (a(hdJltdm:e)d Obvrelr sodium
i SO en i oni | me ene,chlori

5700 g (0. 0reThtAtEorane) PERE, Pofuant 68" o¥gpdtalea ToRY PFacE Prpdfiea
of 4 (3 pﬁéssmref koo ravet t'f'yJQJhgny)tf) a4-qryde i dibol e hyiPracklofildenlis
f t t

for 1.5 hourstoibteR BRCeLeBenghy hith 2 SEREEPLR' L ORELLRTRE RhdEBepIgric
with wat¥r, EWFJE% lanﬁmr&ﬂﬂf@rll ctacgévewnthe whitde genpound. 1 M.godiTn?S0-

hydr oxi de argjg,g\nct;h PH20 =Thgsopganie ,phg§e M&oBP. dried over sodium

sul fate and % e unde dyge ssure. The
resul ting créﬁf% Hﬁg p%ri(ﬁlgg"% Y'gpg FRYHLPETP ysozg gﬁf‘?‘i’dﬁrﬁel col um
using a 9/ 1 ethymethybphéayt)eyclpBeéatetraniydropppidiine chydrd- 3.3 g of
the title pro:?%@&rf&% I solated. Mp. = 123- 125[err]C [[err]]Derr]

= -66.7[err] (c ="1% MeOH). 2b/

1-[(2S) -2®- (4-1 scbu? y¢ pkeng023r opyl | of- kher prpdct3of the previous step are

trifluorometyyd f0EAVE) PhPYY RN PYIEQENLOLIA], 3 ml of 96% sulfuric acid
are added and the mixture is heated at 110°C for 2 hours. It
is poured into a water/ice mixture, concentrated sodium
hydroxide solution is added and the resulting mixture is
25 extracted with ethyl ether. The organic phase is washed with
water and dried over sodium sulfate and the solvent is
evaporated off under reduced pressure to give 1.25 g of a crude
oil. The hydrochloride is prepared by treatment with a
saturated solution of hydrochloric acid in isopropanol to give
30 the title compound, which is crystallized from acetone. M.p. =
223-225°c. [alp20 = +46.8° (c = 1%, MeOH).
EXAMPLE 3
1-[(2R) -2~ (4-Isobutylphenyl)propyl]-4- (3-trifluoro- |
methylphenyl)-1,2,3, 6-tetrahydropyridine hydrochloride
35 3a/ 1-[(2R)-2-(4-Isobutylphenyl)propionyl]-4-hydroxy-4-
(3-trifluoromethylphenyl)piperidine
The title product is obtained by following the procedure
described in Example 2a but using (2R) -2-(4-



-22 - 3.0 g (0.0069 nol) of the-groduct of the previous step in
30 M of tetrahydrofuran are heated to the 3 &f | ux poi nt and 2.09 n
(0.02 rol) of borane/dinethyl sulfide in 20 nl of tetrahydrofuran are
added. The m xture is refluxed for 4 5 hours, the solution is cool%d
t o 10- 15[ er Apebatylphenylopraninmic aCldarerautvﬁuéQ? ad@4d Gr opied @2
The m xture 4igR @Pqup¢djy'jﬂg0H) m nutes at roomtenperature and then for
30 m nutes vent is evaporated off under_reduced

e SO
pressure 3b in&'t[r(gﬁ)esé d(]‘e 'ﬁ%" eif )tH'F‘EHJ'TJJt o AR AmbiT a 10
solution. The W@r@ﬂﬁjﬁﬁ@@”ﬁpﬁﬂﬂn@%&hldﬁﬁe organic

h h t.h, wat d ul f d t
o vent Sis evaBs A bhEe cPFOdRte® roBteLred DY tallpEing bise Boresinre
a crude oi | des€ird bleyidrioc B:eamples | 2b u51mgeﬁheedohyouneabﬁestepdBh a M.p. =

t ted syt ogf h |t ' th
Title compoan 2e0Es "IHIEY W57 3¢ T L ak, MRIIRTC 0ol err) (e =

PR Oy PN A (T P A 1 K g M 5o SN

net hyl phenyl ) - 1 méthyGpHaidyahydr, a0y, dlitet Aatf/diopyridine Hyd¥d-de 20
1.3 ¢ (0 0023 nol), of, " he product of the pr évi ousS step aré di ssolved in
10 M of%aceti cSHIPFL® ni of 96% sul furic acid are added and the

m xture is heat efeatt iy epr:b&uf:er i% r@ws&medt b fdlS.I.ovﬁ.Q'uj eghel Qir‘bce%lure

water/ice Xt ur. con ntr sodi um oxi de tio ded
and the resgkf Bﬁgx q%&f?%&ﬂ%xf%ﬁt 3@@?&? e? e‘?““iI EQ
phase is magaéd2ﬁ6fﬁ am@@@r= add . 6dri(ed= a%er MeSHdi.um sulfate and the

sol vent is evapor at ed of f under rgig&@iEp@essure to give 1.25 g of a
crude The hydrochl oride is—prepared treatment with a
sat ur at & sérrﬁ?rdﬂ geokikydehesyild ekbvd 1A~ |<§0§Fé|§&ﬁ9l’-‘°¥“§t§iﬁe 30 the title
conmpound, Wehehyl$-ar, xzssqlsl-rté%éah jdiee MyBrochloridé3-225[err]C

[[err]]Dfer 6.8 err] (Q = )
EXAVPLE 3 4']‘/11r QX"L’ éﬁﬁ’f’fr!’&ﬁ PEEBAPE- 4- (3-trifl uoro-
met hyl phenyl ) - 1A2m3x(ﬁut:et b&‘h)&d@pWJ(IBm rﬁb’ﬁ)r osh| Dsoet Phbedaénd; [ 62Rnl of

(311115 uor BRERROEERenT Ry BFBaF| I J-B8 & 140- 0489 . e | braBpacsEy:
by fol |20 nlgromgdpr @§ed=rsl>10éed t@eél:-rﬁ"lﬁecand 5475 gEXGnP43l mo2h of pduminum
usi ng triéRl 62164 are added. The mixture is stirred at 0-5°C for one
hour and then left at room temperature overnight. It is poured
into a water/ice mixture and extracted with methylene chloride,
the organic phase is dried over sodium sulfate and the solvent
25 1is evaporated off under reduced pressure. 4.6 g (0.018 mol) of
the resulting o0il are mixed with 9.7 ml (0.123 mol) of
trifluoroacetic acid and 12.7 ml (0.0792 mol) of triethylsilane
and the mixture is heated at 80°C for 4 hours. Saturated
aqueous sodium bicarbonate solution is then added until the pH
30 is basic, the mixture is extracted with ethyl ether, the
organic phase is dried over sodium sulfate and the solvent is
evaporated off under reduced pressure. The resulting crude oil
is purified by chromatography on a silica gel column using
cyclohexane as the eluent to give the title compound. Thin

35 layer chromatography (eluent: cyclohexane): Rf = 0.5.

4b/ 1-[2-(4-Isobutylphenyl)ethyl]-4-(3-trifluoromethyl-
phenyl)-1,2,3, 6-tetrahydropyridine hydrochloride



-23 - | sobut yl phenyl ) propi oni c aci d. Mp. = 122- 124C.
[[err]]Derr] = +68. 7[err] (c = 1% MGy 3b/

1- (2R) - 2- (4- 1 sobut yl phenyl ) propyl | - 4- hydr oxy- 4- ( 3-

trifluoromethyl phenyl)piperidi ne hydrochloride 5 The title product is
obt ai ned by fol [®wi IngXthéeprQéederé g désA0%ed mal )Exaddb| ed2bh3usrhfluaco-

conpound of md 5 3
oy o el R T PG TS 1161 B, 77, hafaben

net hyl pheny|3 34 293(8 gggaﬁ'ﬁér’o r iedhhY cP°tﬁ3“=Slum G herpte chips apd
title producz 3Sgobtaloeglsbynd‘1ql | 8% rthe hprbﬁQ@QstSB the qsﬁ@ﬁ@@gl istep is
I[E?gm:)i ]eD[ grlrjmfﬁ.nggc?fs[ g(gx Of St eﬁ/é['gg) sofvent is ZeZéaggg te[z&] off under
EXAMPLE 4 ﬂiedn¢éﬁ(§réssbnéylmMQWWQﬁmdqd]lﬁ-takenlﬁpummmnﬂénhyl acetate,

‘phenyl ) -1, 2, dg |

DY obuty ! P ETRUnL8PYALALRe B QUL W ot Rl R sui cace
i sobut yl benzgnd, tsy aplvent ispevaposasedhiodif dmd@rd redgaf (RresBoren| ) Theé
brompacet yl @ﬁréﬁmﬁﬂéso@%ﬁ& tr@s%ﬁ[l%r]&fnqsfS grefatda 0431 epéi\tﬂént

al um num trichloride are .. The mXxture jis stirred at, O-5[err]C for

one Rourvwily @ heptreptesk %Qﬁﬂﬁ%QﬂnﬁﬁaPMPEOSDEPﬁFShPClﬁ:%Q;tﬁﬁ?éﬂpanOl
into.a waterdd Gfiva X2 14 ey sl €xé rect Bl dbrﬁﬂib@f@thJﬁkﬁn cihe Ocﬁtﬁ@talllzédilefrom
organi ¢ phase is drlquover sodlun1?35f3 €o %nd oLxent 25 h h

evapor at ed ofF°RARRF Feducet:Bressu 4% ﬁﬁ%‘ BY©of % rom§&pgrap y
resul ting oweknentn>@¥bhwhéxén§YGthl)ddétamé)-(ﬂ/l) Rf i#|Qo6 oacetic acid
and 12.7 m -(0.0792 nol) of triethylsilapgmprr §nd the m xture is heated at

2
[

80[err]C for 4 hours. Sat ur at ed agtreots—sodi um bi car bonat e sol uti on
i s then léddéd-ﬁanﬂ TertThrtplpheniph) ethyhl-4r (el fuasamefhel-wi th et hyl
et her, the ga.m Q;)j]a@eté@rg;y&gb diyli praSsbE BdSiddnd the sol vent

S evap a e re ucgb ssure The resulting crude oi

is purified ﬁﬁﬁ% aﬁﬁ @#& nit) eEhans using cycl ohexane

as the el uent t g veithe priddcdop®ubBtainéli bB5fbRYEwWikHr @bet oo ddddure
(el uent: ohexane

(i 1'50but y1 A S Bchy - B80T | 47 BRbnBPgE. tert-butylbenzene instead of
phenyl ) 20, 2 i3dbutetiidnaropyri di neThydr ocRayerde chromatography (eluent:

cyclohexane): Rf = 0.6.
5b/ 1-[2-(4-Tert-butylphenyl)ethyl]-4-(3~-trifluoro-
methylphenyl)-1,2,3, 6-tetrahydropyridine hydro-

chloride
25 The title compound is obtained'by following the procedure
described in Example 4b using the compound of step 5a. M.p. =
261-265°C. ; . Thin layer chromatography (eluent:
cyclohexane/ethyl acetate = 1/1): REf = 0.7. ‘

EXAMPLE 6
30 1-[2- (4—Isobuty1pheny1)-2—methylpropy1] -4-(3-trifluoro-
methylphenyl)-l 2,3,6-tetrahydropyridine oxalate
6a/ 2-(4-Isobutylphenyl)-2-methylpropionic acid
5 g (0.0227 mol) of ethyl 2-(4-isobutylphenyl)propionate
(Example la) are dissolved in 50 ml of DMF, and 1.6 g (0.025
35 mol) of sodium hydridé are added in portions. After 30 minutes
3.2 ml1 (0.0375 mol) of methyl iodide are added. The mixture is
stirred at room temperature for .2 hours, poured into a
water/ice mixture and extracted with ethyl acetate, the extract



- 24- A mxture of 2.5 g (0.0095 qgl) of 4- (3 trifluoro-

nmet hyl phenyl ) -1, 2, 3, 6-t et rahydropyri di ne, of butanol, 3.94 ¢
(0.0285 nol) of anhydrous potassium carbonate ChIpS and 2.3 g (0.0095
mol ) of the product of the previous step is 5 refluxed for 8 hours. The
sol yent is evapyrshed ofithindater am@d@c,ré@dpregenréodtlwe r &4} fykei andakehe

up With ethydoBe@i@l£s evapbPEt8HXbEf euﬁée%ﬁ@@ﬁ’cé‘dtﬁ'ré@é@fe ands dV'QdoﬁV%e
sodi um sul fate and tEe sol vent s evap te ff under, %

S essur o THESULEIRE GLA GFRadged HEbbaat 11 fiy o8 It Ssiah HiRride, 3
treatment 1GnWi 6B s:atatrulratcedwoinmtufn aﬁsdw.c&@céltmmo‘l aghd ithel &ﬁpmnamois
to give title,cC nd i.ch st.al | zed fro

|sopropa§ol I%P"{\ngg f°f422 2i‘?ﬁl§§r]c %e’rh?#ﬁ?%% J'c?hr %ﬁ?%ﬁ) off under
(el uent: cycdteshexedepredyiracetiae eresidug  iRfwaslged. with ethyl acetate, the
EXAVPLE 5 1 (Hrdestsdbu ) i oiret byl o
phenyl)-1, 2%3 Jet%%sf rﬁnydropp é%jll%gg%%rvg%ﬁ? ¥c§r ghiéfﬂ/. = A extracted
1- Brono- 2- (Mltté?teﬁbﬁl}l pﬁ%ﬁéﬂ%t é?rli’@ OrganlCTI@atﬁetleSprQﬂtﬁﬁ Pyeght gediiem

by fol | ow ngsyiesdd ogadurthe soﬂ@éﬁf' hed é@afé:?é@é& darbulo Uéiﬂg the title
tert- but | benzene |nstead of 20 obut benzene Thin | ayer

“chr omat d8r agtRFPOYRY ightthe °"E‘§rc‘? Hfe sok¥d Ol g 5b/ 1-[2-

(4- Ee{thbutr?p?ehyL2e(&wt&aﬂutﬁuphejyIWWZFmethylprqp;oqyl] 4-d - -
et en e ' e
Stitld )e (F:)orrp)c/)und |}§’£%‘?é; d?%yaft‘?ﬁ%ﬁjélﬂg&fﬁi% e%'%t’up’épe‘lq]%éscrl bed in

- Exanpl e 4b using i&fe gotPolhd wélhtef She Repd of the2PreXdBusr rg@p, 45 ml
Thin IayQ{S mﬁ?ﬂfgﬁ?gﬂ%‘)@h"ﬂyﬁide, 2.7 (ghuefd 0195 HRIF) OB%XW@&I%iamine,

acetate = EXAMPLE 6
1-[ 2- (4P soButhA pheny! 9- 2- et K91 BRpyl ] - 4Met ri f 1 uG@fo- 4~hydroxy-4-(3-
met hyl phenylﬂrﬂfl&&&néﬁ{ Wlﬁgfﬁﬁi@-lﬁ& 5. waé 40. 013 mol) of BOP

A SHE TR e e Ol T A

mM of DWF, and lhours.0. 02&h&5 spibirgntf $edi evapydateld aoff addeder n reduced

portions. ﬁrt egsu?i:% m Qﬂteesre51§ug rIJ1.s (Q_‘a%%sz ! )WlQ'.fl} ngrtg)_(zh. 'Qgéggtér edthe

added. The ure i’s room t enperat ur our s, “pouf
into a 20 watertninse is xwaskednditkt vatesd wlt:h étNyhyai@@p@tl@rnqw@@dlr atiith

water, with 1 N sodium hydroxide and with water, the organic
phase is dried over sodium sulfate and filtered and the solvent
is evaporated off to give an oil. This is crystallized from
isopropyl ether to give 1.5 g of the title compound. M.p. =
25 158-160°C. Thin layer chromatography (eluent: cyclohexane/ethyl
acetate = 7/3): Rf = 0.4.
6c/ 1-[2-(4-Iscbutylphenyl)-2-methylpropyl]-4-hydroxy-
4- (3~-trifluoromethylphenyl)piperidine hydrochloride
2.78 g (0.00622 mol) of the compound of the previous step
30 in 30 ml of tetrahydrofuran are heated to the reflux point and
1.9 ml (0.0186 mol) of borane/dimethyl sulfide in 20 ml of
tetrahydrofuran are added, reflux being maintained for 4 hours.
The solution is cooled to 10-15°C, 15 ml of methanol are added
and the mixture is stirred for 15 minutes at room temperature
35 and 30 minutes under reflux. The solvent is evaporated off
under reduced pressure, the residue is taken up with water (15
ml), concentrated ammonium hydroxide is added until the pH is
basic, the mixture is extracted with ethyl acetate, the extract



-25 - is washed with water and dried gver sodiumsulfate and the

sol vent is evaporated off under reduced pre2 sure. 5.7 g of the

resulting oil are mixed with 5.7 g of potassium hydroxide, 35 m of
water and 35 m of absolute ethanol and the mixture is, 5 refluxed for 2
houss.. Thel &t Haabedi é"lé\hapi'@%ﬁred the @Fgenic Phasfickd 6Fé§§ur‘é’er{ hgodium

residue is vashesgeav tangt huﬂaeacgém@ntthﬂs ev phese i¢$nd@ét di fé8Gced

wi th hydrochloric aC| d and extract th acet at e o
Phace 15 dr IRAPITRE <60 BAYS © GuPFaPB & ndTud vihiod 0 Shash e EEEokrent
gi ve the titwitHOaceepanateidn sdiatficm of hydeachbbrdicoabld in 6b¢ogrégancl

(4- 1 sobutyl ghe ‘#%phenyl ;gh%fprtqpé Wﬁﬂe compolén%6 th OXY. ) 05f G Thiny

(3-trifl doromet piperidine 013 nD
of the pr evulanselst@prorn@tmraphyofelmmm e¢mcl:¢th@:ard@/emwl MMceriodos mH3):

of triethyl 015 (B - (0.013 nmol ) of
4- hydr oxy- 4- tl’lf| uororret h%?phenyl)pl eridine apnd 5.74 g.(0.013 nol)
of BOP ﬂxé%'éﬁdrf%uw;& pylL-2tmethplprorbind ofdekBitre for

1.5 hours.  ThelusfbméthylphenplprD) 2} 316-EétraydespyFidined

pressure, t he re5|d e |s taken up with ethyl acetate, the 20 m xture is
washed WPt h wat €7%8 1Nhydroch|or|c acid, with water, with 1 N
sodi um hydrOX| deL ::mdg vmrom anol)x het: otrIWmcumpounthaSethes pre\e(bmestep)dlmn

sul fate and gga?ﬂ%lt hfcesrpié/egtt:ld ant esr?v Eogl Vgékl%pfsﬁlkﬁ ?h %tcﬁrdl Ale

This is crys aI I 'Sopr op 0
conmpound. Hﬁﬁj-uﬁCESfQEMlGOPéISr] CThﬁnmulx@yee tﬁrpﬁ’aregrapfw (aelmﬂr/lce

cycl ohexane/gitdpiire, Zﬁ%cﬁiﬁmr #@oxﬂﬁe sdideion 156%1dcﬂec[ %ntll the pH is
(4-1sobutyl phenyl) -2-nmethyl propyl | -4-hydroxy- A

uor onet HY1 pREFAGpi Haei HFﬁBlﬁ}BEO&ﬂX&'Mr@e is extragtq@ i}]l(: @G@Z’} ffgtage,
t he conpoundnf éh@am@vmﬁ%estﬁ) wishéed 3@ikh &fatleat ra&{wdﬂ@waa@v@rre mlﬁﬂ

toth fl t 86 f t hyl
Lo TG T e WM sne At %0 Rdaratied T o e

for 4 hours pressu‘ﬁd'aa tswl| givenans oddol edtics 11 16feat¢d, wiﬁhnbxaﬂ.metah:amblln

.are added i %ﬂ%ﬁa{}?o m eg ﬁiﬁ’é S _ﬁ]rﬁ% chJ rF]Cﬁ‘}I{H nutM'-J te(r}cbc%r} {gymerature

35 and 30 Ainutes un e solve S ‘evapdra under
reduced 2pressure, the reS| due is taken BXERAMRLE Twater (15 n),
concentr at eq.qrzm Iqﬁd @uﬁgle 3.I'ﬂ’ﬁﬂ|ﬁdz%metﬂﬁs-l C,

mxtureis e tern z%! ci \% tgl 6r—:t é’tra%ce opyr:.cﬂ. )i-;ycﬁ:ochlor:l.de

7a / 1-Bromo-2- (4-isopropylphenyl)ethane
A mixture of 4.6 g (0.030 mol) of cumene, 50 ml of
25 methylene chloride and 2.86 ml (0.033 mol) of bromoacetyl
bromide is cooled to 0-5°C and 4 g (0.030 mol) of aluminum
trichloride are added. The mixture is stirred at 0-5°C for one
hour and then stirred at room temperature for 4 hours. It is
poured into a water/ice mixture and extracted with methylene
30 chloride, the organic phase is dried over sodium sulfate and
the solvent is evaporated off under reduced pressure. 8.5 g of
the resulting oil are mixed with 19 ml (0.246 mol) of
trifluoroacetic acid and 24.6 ml (0.154 mol) of triethylsilane
and the mixture is heated at 80°C for 4 hours. Saturated
35 aqueous sodium bicarbonate solutlon is then added until the pH
is basic, the mixture is extracted with ethyl acetate, the
organic phase is dried over sodium sulfate and the solvent is



-26 - I's washed with water, the orgarg ¢c. phase is dried over sodium
sul fate and the solvent is evaporat ed off under reduced pressure to
give 3 g of an oil. This is salified bytreatrrent with a saturated

sol ution of hydrochlorlc acrdrnrsorganol give 1.4 g of the titl
compound. MNYAPr3%3d ¢t epnfer regpge Pr‘P?ﬁEFe cT‘r‘P O%Y%gq‘%p%y"f efhentitl
cycl ohexane/ sdriyduget ate = 7/ 3): Rf 0.3 (base). 6d/ 1-[2-

(4-1sobutyl phepy 52-eth - | uor onet hyl phenyl )
(4 Loobuty| PREPVAD 122 JELhu B8Pt bhodr) LBn)S)=a- (3 et ghhgghoTe! Y1 phe,
the conpound of méthpiphenyi) siep, 316-tetrahydtopynidihe abpdre-aci d and 3
m  of 9605/osulfur(1E ?ﬁ_‘g are ‘refluxed for 2 hours. The mxture is
‘poured into a m xture, 20% sodi um hydr oxi de sol ution is added
until the pH |s A5 pasturet hofresinti g milR: 088 i odit r &ft edd wi 3hteifijhoro-
acetate, mf) PASE3] 6-veehatlyat by PA She ATl Ol o8 WEEanOH) UM 8

sul fate and the 9] S evaporat ed of reduced pressure to
give an oil.9 1Ri83pPsmoldatell aphKdsRYsi E’oéérséluﬁ‘ carhangfpahdPst 806 V& 9

E?(iN}DLtEl e coppIel.mdlp. of dd-gES4est |6 20 previous step is refluxed for

ohemy1) 0, 2.% reon{résé;‘h%}a‘?pr@f%&“i“%y%%é‘#%m( 52 Nungg A joressure,

(4-i sopropyltﬂttenyle)slduenels takenA up xtwitk oftHyDb gc(e(ﬂa(ﬁao nche  afi xtureneis

50 m of 25 tqgﬁ.elbﬁ el Caﬁdilzzliéé(%@%éosgé%rﬁm Jt&rma&%yéolvent

e
e

bromde is cooe 5err uni nu
trichl ori de i eecarizpt xender j zeduded deiregsWrsSC f’-Eire drmdroclhb@rl%dof

then stirreqmyd r:eeﬁueﬁeer@ltpresfqr ebdt¥d Sby tireatmentPUH €4 aNtSafyurated
water/rce m xt_ur e, and extfracted w fh nethy Iene 30 chlorjde, the organic

phase i d3dr iSEWHRAD Qi i efh el qRF1d %mel%%mﬁn% té?/aﬁw’o‘F%t o o the
under reducasd i ssonigoufd 5 whidh is tcﬂﬁyé’@&lﬂitétg B dm ar@pmomw hMPpn=

0. 246 | fl t d d 24.
(D 2iny i Akz-2edia | por At POl § BRef: Cabhrrbrtaorarhy ' etrerti
35 aqueous codiahedrreafdithnal eacetatte on 1AL hekf aelded? unti|l the pH is

basic, the mxture is extracted wth eifwhpacej ate, the organi ¢ phase

is dr| ed over sodium sul fate and the S
20 1-[2-(3'-Chlorocbiphenyl-4-yl)ethyl]-4-(3-trifluoro-

methylphenyl)-1,2,3,6-tetrahydropyridine
8a/ 1-Bromo-2-(3'-chlorobiphenyl-4-yl)ethane
A mixture of 5 g (0.026 mol) of 3-chlorobiphenyl, 50 ml of
methylene chloride and 6.95 g (0.034 mol) of bromoacetyl
25 bromide is cooled to 0-5°C and 4 g (0.030 mol) of aluminum
trichloride are added. The mixture is stirred for 4 hours at
room temperature. It is poured into a water/ice mixture and
extracted with methylene chloride and the organic phase is
washed with 1 N HCl solution, dried over sodium sulfate and
30 evaporated under reduced pressure. 7 g of the resulting oil
are mixed with 12.1 ml (0.156 mol) of trifluorcacetic acid and
15.8 ml (0.0986 mol) of triethylsilane and the mixture is
heated at 80°C for 4 hours. Saturated aqueous sodium bicar-
bonate solution is then added until the pH  is basic, the
35 mixture is extracted with ethyl ether, the organic phase ‘is
washed with sodium bicarbonate solution and dried over sodium
sulfate and the solvent is evaporated off under reduced
pressure to give the title compound.



-27 - evaporated of f under reduced p&fssure to give 10 g of the title

conpound. 7b/ 1- [2- (4-1sopropyl phenyfj ethyl]-4- (3-trifluoro-

met hyl phenyl ) -1 2, 3 6- tetrahydropyridine hydro- 5 chl ori de

A mxture of ,(0.014 ol )  of (3tr|fluoro-

met hyl pheny@p/ 112'[§ ‘GHRRARIRhany s -y efhyk] An Ghrdrifdypro- ¢

(0. 035 nol ) of w.\_y-ﬁ:@,}ﬁe;gm;asﬁlzj,mcar %}&i&iﬂ:e‘l g (0.018 nol)

of the product qf t revi ou e reflu hour s, The, sol vent
i s evapor at ed o?‘f L?H‘d@f’?eed d % g%su? (b’ 6?8 mPéil d8& | 1A RS
et hyl acet aHethlyﬂphemyIlUr—a,lz'sB 6- umsda&d;dmdplynmﬂre,am@ ali et dowararsaddi BnS
sul fate and t lev ra ff. I e T
hydrochl%rl e % 025 ﬁ?’hlg roefsuaI%[hS)r%I%%ﬂ E)%;Ea%rselug[?ceé rbo %;{(eéa%ne %ﬂ-{cﬁ % dﬁ? 9
sat urat ed 1§fsdm¢t|pno@uchy@|fodmeorpme‘amwls|atepopISOp:aaﬁiluxasi gfme 2 gucutrs

t he tit &ﬁecgm%n%,rewl%éz%dcr&ﬁt a'thﬁz &b 1P 5 @Wted\ﬂd%f Tnder

262-263[err] C. - | ayer r omat ogra el uent
cycl ohexaneF@ﬁHﬁ’ledacféﬁﬁsélr-erll‘11)‘9 RFS!:d‘QG?lS taken up with ethyl acetate, _

ExfhfPlLEh8 2Qhe1nh3{tﬁﬁe£(i{14 wﬁa)égaé&le\w%n dnate £l BY4] afied- b’(réE' #Qdqum -sulfate
met hyl p et rahydr opyri di ne

bl or O phERF ER O cs SYAPoRRTEG ofE BRdsT o oduses RIPpogFe. The
3-chl orob| pbenge, pafbdhdlc‘of is pﬂi‘@dﬁlehyhlﬂfﬂd&ﬁgﬁ:a@ﬂ@s on(@& Osﬂlﬂmh) gefl
br onpacet yl r Is C e I

al um num cg?‘r“mghﬁgér} %r e?gjéld%&h?']‘rh%[z%% gléh%ér?eed Zf)eho%%s tae
room t enper eluest. [ tRfs=pdied i At g ofathe/ taé;lm xaanround are oktedeesy
with methyl gng chl gslggeand the organi c phase is washed with 1 N HC
solution, dried over sodiumsul fate and 30 _evaporated under reduced
pressur® 7 g of the resulting oil EXAMPREY S with 12.1 m (0. 156 nol)
of trifl uormaqet-i(e'achclo&w:.phehgrl?m 10&1:& @-HN(B-QE:.EUMQEBH si | ane and

the m xture_i eat rr at.ur at ed _agueous
sodi um bi caﬁ“e%h J‘Bg I'&t’%d% ggf d§8§¥ ’%ﬁf’l R ﬁ@’ﬂﬁ°ﬁh‘i %ési c, the
35 m xture Ba/elt—BWd-Z\mn?H-dﬂy:lrobupaepyuhd—ydgathanphase S washed

wi t h sodi um bi cgrgo gk t?’x diefe ag §8'u?19 el 8895%‘.'%d b?tﬁgifovﬁ']mgt Ree

sol vent is evapor pressure
conmpoungl procedure descrlbed in Example 8a but us:Lng g of 2-

chlorcblphenyl instead of 3-chlorobiphenyl.
S8b/ 1-[2-(2'-Chlorobiphenyl-4-yl)ethyl]-4-(3-trifluoro-
methylphenyl)-1,2,3, G-tetrahydrqpyrzdzne hydro-
chloride
25 Crude 1-{2~(2'-chlorobiphenyl~4-yl)ethyl]-4-(3-tri-
fluoromethylphenyl)-1,2, 3, 6-tetrahydropyridine is obtained by
following the procedure described in Example 8b but using the
compound of step 9a.  This is purified by chromatography on a
silica gel column using a 2/8 ethyl acetate/cyclohexane mix-
30 ture as the eluent; Rf = 0.5. The hydrochloride is prepared
with a saturated solution of hydrochlofic acid in isopropanol.
The resulting product is crystallized from isopropanol to give
5 g of the title compound. M.p. = 227-230°C.
: EXAMPLE 10
35 1-[2-(4'-Chlorobiphenyl-4-yl)ethyl]-4-(3-trifluoro-
methylphenyl)-1,2,3, 6-tetrahydropyridine
10a/ 1-Bromo-2-(4'~-chlorobiphenyl-4-yl)ethane




-28 - 8b/ 1- [2-(3'-Chlorobi phenyl - ;%L)ethyl] 4-(3-trifluoro-

nmet hyl phenyl) -1,2,3, 6- tetrahydropyrldlne A mixture of 2.63 g
(0.010 nol) of 4- (3 trifluoro-

met hyl phenyl ) -1, 2 3, 6-tetrahydropyridine, 80 m_of butanol, 3.5 g (0.025
mol) of anhydr ousthRt bssianrerPeBRa: éscrbsaiagd Pysfaj lowing t‘t% w@aﬁfé@re

of the previgugcstwddi 9o eﬁ‘.kbliﬁﬁ@ef 08a5bli'£turﬁsmg Fhgy sgkt saa¢el bbb EpRENY1
of f, the solventi%f gg gged of f. under uced pressure, the residue
i's taken up WATEe H?g robiphenyk. nixture is washed with water and
dri ed over sdbAinls[2+ i -0hlancbipkenyl véryl)stieybhbodat@etnf+ under

ilica gl o reome Ay ioig iV ELE 2, 5 PUHLLE Y OB RIRRGD PO e
eluent. Rf = 0.5the zrydef thbtlei tdammumsbund acpl@t@iytn@d néy follpwpng= the

85-87[err] Cprls d bed E o EBHVALE: O the d of
(2'-Chlor oblppheﬁey o egfﬁf/'l f 4- J'(n3 t?{???uor o- rréltsﬁﬁgéhenyl )COZIanﬁmgl °
6- tetrahydréﬁﬁﬂ(ﬂQ% hy Pé&hIisy iRprifiedypy chromatography on” a silica gel

1-Br olr)r? 2- (a%clrd&lrp”abnaeerttyl 24eylé@wﬂanacetate/cyélghgkahae zﬁig&&@oagoumb
are o0 a| ne n e e Cripe a
but usi'f eé"‘yed‘t' 1%\:[“ 09058 chl'%r b %hgﬁkﬂ th %aﬁoﬁ?ognahﬁﬁﬁo%?e‘wﬂﬁ. in

9b/ 1-[2- (2 thehl| Ho oloi ;dfengll whiyk) eddiyid,- 4wh3ehr iifd uorpstallized from ethyl

met hyl phenyl 3, 6- r ahy. ne hydr o- chl oride 25
Cr ude a)celc%f ﬁﬁ% orojtdf{%ﬁ%‘fnéyfh ylyethyl]-4-(3-tri-

quoronEthyIphenyI) 1 2 3, 6- tetrahydro§§§M6L5e1 i s obtained by

fol | ow ng th_Fy (? 4n43455£§14335_ conmpound
of step Oa IS purlfle by chronat rap on a silica gel colum
hydarerdaride

using al /8W9ﬂhﬂlﬂﬁﬁﬁﬁﬁkﬂxnzﬂ%ﬂﬁe Rf =

0.5. The hndfarcm-mrahwz-pce-mnmi-ob;pnéﬂyh-ﬁqrwéa&lﬁhesol ution of

hydrochloric aci ¢,.in .isopropanol The esultl g % 9 uct. i s Eystal ed
SnBBuRe

from i sopropanol gﬁ*/ € %FEP%ﬁdth% ? Fénﬁ ﬁV ng_ tn procedure
227- 230[errp@scr1bed in Example 8a but u31n§yﬁhﬁlﬁbtﬁbﬁﬁhenyl instead of
ot hyl phenyl) S EPEA g ) O Qﬁ'fr. dine 108/ ¢
1- Br ono29- (Albcfhllo-r[@ﬂ%e'rﬁ'fl qhiRhene-4 yl) ethyl]-4- (3-tri-
fluoromethylphenyl)-1,2,3, 6-tetrahydropyridine
hydrochloride
Crude 1—[2—(4‘—fluorobiphenyl—4¥yl)ethyl]—4—(3-
trifluoromethylphenyl)-1,2, 3, 6-tetrahydropyridine is obtained
25 Dby following the procedure described in Example 8b but using
the compound of step lla. The hydrochloride is prepared with a
saturated solution of HCl in isopropanol. This gives the title
compound, which is crystallized from isopropanol.' M.p. = 257-
259°C. Thin layer chromatography (eluent: cyclohexane/ethyl
30 acetate = 1/1): REf = 0.5.
: EXAMPLE 12 :
1-[2-(3'-Trifluoromethylbiphenyl-4-yl)ethyl]-4-(3-tri-
fluoromethylphenyl)-1,2, 3, 6-tetrahydropyridine hydro-

chloride
35 The title compound is obtained by following the procedure
described in Example 8 but starting from 3-

trifluoromethylbiphenyl instead of 3-chlorobiphenyl. M.p. =
229-233°C.



-29 - The title conpound is obtqéned by follow ng the procedure
described in Exanple 8a but using 5 g of 4 hIoroblphenyI I nst ead of
3- chl or obi phenyl . 10b/ 1-[2-(4' - Chloroblphenyl 4-yl)ethyl]-4-(3-tri- 5
fIuoronethylphenyl)-1,2,3,6-tetraq¥dr%%¥r|d| The crude title
conpound i s obtained by follow ng It ocedure described in Exanpl e 8b

but using t ke [@nCytXshexylptiey J:I;Qaa;h 1T]h+4s- (}mﬁumw-ormt ogr aphy
on a silica eI y=3 84,?“%}: ¥ 8eth aet t el y exane m xture as
the: 10 - el uERSPY) egt% ¥ °3Y?T ained in

t he for m of L’S%Il@mf?- Mrrcwc.ldzexmhédy.w@t&am et hyI acet at e.
Mp. = 146- 148[err] .

1-[2- (4 glFI uor obi phenﬁ 4fyr1t3 ytTJ]e- fo(rrépqx}r}c} IS0t &bw&%}%OllOWlng the
met hyl pheny ProteRiuges- t@¢$<ahy1d$@pyﬁ-hdi dxanpdeochBari bet using 10 g of
1. Br om- 2- { &y hlEAAIIERNe 4o AR 3-chlarobififedyil. e compound i s

ol ovm

obt ai ned by proce ure escribed I'n | e 8a but using
4-f1 uorobi p Q;ch ohexylphensldigiHumd -4 fa@gip lupro-

[ 2- (4" - Fl uor obi ph@ﬁﬂ l@ﬂéﬂﬂ)hﬁd 12,8 (8-teétirahydropyridine hydro-

fl uorom% hyl phenyl}{l? , b-tet rahydropyr| di ne hydr ochl ori de
Crude Zfl f | uor obi phenyl - 4-yl)ethyl]-4-(3-

trifluoronet hyl pltemde) -11-[2 3(46—dw1roaiwqxl@plwﬁyﬂ)mhyls -dett3aitdd- 25 by
foll ow t i\bed t
019 s? gpnglagﬁ?ﬁ %%'%?ﬁ or| |Gi§ 2|dré a%’gg;lr%}g}%,_%%,ﬂ s?'g’t% uraF eﬁ%%i)%@&u%

Ha in |sopﬁgéAnmlnnglse gﬂ:medtheetdesgrlbedcgnpcﬂ;mxphmmh byt using the

crystallize SO QH§H9| M 2
chromat o ragﬁf{iggﬁgﬁ cycllo aexaﬁ]él’/dé_? g% %uréggiégtqe) Cﬂgbﬁalt%é%rap hy on a

EXAVPLEIL2 siliga) gedzcopumy wsidgeth Wi sasiphexape//sthyl ﬁ&e(tgutter fiiXture

fl uoronet hybkphemgl Jelhehtd, 6-Tiod rmj?dﬂb@mdsrﬂd@elﬁyﬂfepgred Qlill:hr bd&satmrated
rocedu desc

Ecarpl o~ §0Ldgapn SEAARRIY 4 "th ot SrFhbl Cro, wIFR! Branye of
i nst ead of 8hehltdrtdlE phempbundM pM.p. =2295238p&cr] C.Thin layer chromato-
' graphy (eluent: cyclohexane/ethyl acetate = 7/3): Rf = 0.5.
20 EXAMPLE 14
1-[2- (Biphenyl-4-yl)-2-ethyl] ~4- (4-fluorophenyl) -
1,2,3,6-tetrahydropyridine oxalate _
A mixture of 1 g (0.0047 mol) of 4-(4-fluorophenyl)-
1,2,3,6~tetrahydropyridine, 20 ml of butanol, 1.6 g (0.012 mol)
25 of anhydrous potassium carbonate chips and 1.2 g of l-bromo-2-
(biphenyl- 4-yl)ethane is refluxed for 5 hours. The salts are
filtered off, the solvent is evaporated off under reduced
pressure, the residue is taken up with ethyl acetate, the
mixture is washed with water and dried over sodium sulfate and
30 the solvent is evaporated off under reduced pressure. The
oxalate of the resulting oil is prepared by treatment with
oxalic acid in acetone. This gives the title compound, which

is crystallized from ethanol. M.p. = 211-215°C. Thin layer
chtomatography (eluent: ethyl acetate/cyclohexane = 1/1): Rf =
35 0.8. | '
EXAMPLE 15

1-[2- (Biphenyl-4-yl)-2-methylpropyl] -4- (3-trifluoro-
methylphenyl)-1,2, 3, 6-tetrahydropyridine hydrochloride



- 30 - EXAMPLE 13

1-[ 2- (4- Cycl ohexyl phenyl ) et hyl ] - 4- ( 3- trifludromet hyl -

phenyl)-1, 2, 3, 6- tetrahydropyrldlne hydr ochl ori de 13a/

1- Br ono- 2- (4 cycl ohex henyl )ethane 5 5.56 g of the title corrpound

ar e, obt ai ned %3/ fEF inggpbﬁéyl ~4-placetate described in Exanple 8a but

using 10 g of Iabesy%ﬁ@ﬂffﬂ@-gﬂé ?? cOhc2aCb 08PPI RBENVhre disddPled

1-[2- (4-Cyc] ohex phenyl ) eth uor o-

met hyl pheny| 31 1651 3Hé~t%¥rah§ella§9r |eG1ht$é1°H-ydroGa:"r_9°us hydgpghilgeic acid is

fClrude 1- Eﬁ l(HuMPéd)hﬂliﬁibphﬁ%Ws%ol&ihﬁl\gd -FoA glthbur angt the solutlon is then
uor onet_hy et rahydro r| | s obtai ne

fol | owi ng thg ﬁ%&%‘auérdegc RYLF 1 n q’é?dmr}ut ﬁsﬁ‘ﬁfﬁ‘?ﬁgted E&fpoutie

of step 1l3a.redidsei Ssputakead Uy whrthrraeblyyhpmcemat@ laéndsitheamj«itucel ups

‘using a 9/1 fRsheaeyen! eiieloic el Sl ¥l M foonat ffggsgﬁbﬁ Uha Hifen witn

- hydrochloride 1's prepar : urat'ed ) o] oric
acid in i soprafrimol Thegpvganissphase is dried: ioviex @ﬂﬁ;&!ﬁcﬁulﬂ\a@ and the

- 255- 260[err]s%1ver?@lﬂsl @%Eo‘igﬁ:@@atocff undd¥ aPAYud&d U59éssﬁ¥s' eee@w efd\vg

‘acetate = 7/

1-[ 2- (Bllﬁherﬁf‘% W%/I’il"z’l%t?@‘}‘lfo‘&n?zl f1 uor ophenyl ) -

1,2, 3,6-tetrahydropyri di ne oxal ate . ... Amxture of 1 g (0.0047 nol)
of 4-(4-flu nyl ) 3 6-1et ridin 20rr1 of butanol,
1.6 g (0.01%‘%511 %W%W‘Bﬁge 'faé %ﬂ? g¥%o‘?ﬁ‘l’ chips and 1.2 g of
1- br ono- 2- (i phenygl (O40;4I4)9etrllm]n)e of rtékl pedidar &f hthes prEvice tstep

ot cosure, Y ifkher B8, SR IO S, G RRERLAY Phmalat. T HEoiptune 1o
washed it h aealed seel Arbeg é@élr Ss@d!u uzn@fdl$i‘a%esaﬁuu@ohyﬂﬁédgolax@wtad®d in

evapor at ed @cﬂaltlncf;%rﬁf&%ed 'ﬂ{@%ﬁiﬁ@ure Jé‘estlrréa(ad@tf‘ocﬁﬁ tdipd Ssthtd Nebr
oxali¢ acid cetone his gives

oil is prepared b%treatment th
the title c%rﬂ)o’ﬂh Ut@Rrch It 3135 CP9LA PE2ER fionPeBhanoll - 9 Vb of ‘methyl
211-215[ err Jiedidelhafe| ayidied drﬁﬁ‘fﬁ@t@@daﬂhﬁ felxteitie #$ hytirred at room

EXAVPLE 15 CeRREg ke A O0ES O T i MPHRSA 109 & R Ge mixture
nethylphenyamdLéﬁﬂr&etedra@phwgghyhlaeebgﬂeochhenex;ract is washed with
water, the organic phase is dried over sodium sulfate and the
solvent is evaporated off under reduced pressure. The
resulting oil is dissolved in a solution of 12 g of sodium
hydroxide in 70 ml of water and 70 ml of 95% ethanol. The
25 reaction medium is refluxed for 2 hours, the ethanol is
evaporated off under reduced pressure and the aqueous phase is
washed with ethyl acetate. The aqueous solution is acidified
‘with concentrated hydrochloric acid and the precipitate formed
is filtered off to give 8.2 g of the title compound, which is
30 crystallized from 500 ml of 50% ethanol. M.p. = 152-157°C.
15¢/ 1-[2-(Biphenyl-4-yl)-2-methylpropionyl]-4-hydroxy-
4- (3-trifluoromethylphenyl)-1,2,3, 6-tetrahydro-
pyridine
3.6 g (0.015 mol) of the product of the previous step, 60 -
35 ml of methylene chloride, 6.3 ml (0.045 mol) of triethylamirie,
4.2 g (0.015 mol) of 4-(3- trifluoromethylphenyl)-4-piperidinol
hydrochloride and 6.6 g (0.015 mol) of BOP are mixed and the
mixture is stirred at room temperature for 1.5 hours. The




- 31- 15a/ Et hyl biphenyl-4-yl acetate 45 g of

bi phenyl -4-yl acetic acid (0.212 nol) are di¥sol ved in 650 M of
absol ut e et hanol . Gaseous hydrochloric acid is bubbl ed into the
solution for 1 hour and the solution is then 5 refluxed for 2 hours.

The et hanol $elesmpoist @vapiaratatheoff updsrdgedisedapmessynmit hke hyesidue

acefate and iéletakéhurug WBith ewegc&ébeasﬁsouaesqalxwﬂ@ Gy beask&€d with
solution and then w wat er.. The o%%‘ hase is dried over, sodi um

sul fate and WHEeSL: tE‘SF‘véfﬁttr} sT elagbrds rrlcunél‘é-}dr é&ﬂrB@&OBreMré vater,

give 40 g 1Gn:D[EhtDeNt Istdditmormlide soldﬁ:bén and again w1th water. The
a, a- Di net_hyl bi phen Iacet (:0 04 rﬂol) o]f_ the |,
the "‘solvent is

o oduct of 1FRSHILY | Biader of dri¥d ovpt sk AUAB8EH
di et hyl f or rmmplceratérdheofrfxtmderl setiicedopeestsare- Feergijve ard @i DA whidh 5586

sodi um hydri d I fion T tu [ } reed
roomterrpera‘?ﬂ?e f(‘)“?’d ﬁ‘ditgo et%?n%éet%]%re i s (S:solo %e g]gi {g Oascggd Ei% ?rlig
of nethyl solukier and athrdmdrshwesd angtincedi fian elbs mimutest at Itooks

tenperature f0I:S-d@Ursnd! teHe RIRRGH NLQ aewabes:étea ”beUfﬁnQQra”Peduced
extracted with ethyl acetate, the extract is washed with wat er, the

or gani ¢ BhaRRFreISEFe kP oFEYe sBdp L Rfil $ae et hkke t fRmPoUnd ) vent i s
evaporated Xx8d/ ll-Flﬂz-F (Bipﬂuﬁyﬂ-wymsszmethylpr VDP-4-hydesiy+dag oil is

di ssolved . in a so 12 diu toxide in 70 m of water
and 70 m- of 95% t‘?h ‘F‘?u°rqtﬂ%t§%l?€3’3¥%"%ﬁ¥ ?s refluxed for 2 hours,
the ethanol is Theevp.pmlvacedoﬁf thengeeviedacedepr essm:.ssaxldetd]e.mqmanﬂs of

phase is T a ti o it
W th concent r%dr% ori c acl d?atrﬁd thgﬁpr géck?pl a‘?rp #‘g Réﬁe@c go" e
filteredsof fraflug vepsintg andtha t seLutégnpoasd, ui crli s @bQ:l’r%/strmlh ze@f

from 500 m 153 &EMMlsMﬁde :J1524§-5h?i eéf]a%hydré'@é:/tétrahydrofuran is
[ 2- (Bi phenyl - 4-yl ) met h%/ I onyl ] - 4- hydr oxy

4-(3-trifl ucﬂ@ﬂﬁﬂ ’F‘bﬂ’n‘éﬁ? ) - 1T €3] Xtté’t‘?eahWrBefluxed f°5yﬁ| gioygs and then
3.6 g (0.01%gwvi1ed ofot ho-p6OdUGINAOT1Y el poEVineURafibEParel adfded &dutiously.
nme

1o) of 4 (A (GBS nbe n P BRER! JO5- BPpBir ol con RyARSEmta T eI Re
g (0. 0120nvlformf3BORLiAr andiexededildixt.ne The nsalverti §ssevapedadied ofifi under
tenperature fof,ded f¥ESure, e residue is taken up with 15 ml of water,
ammonium hydroxide is added until the pH is basic, and the
mixture is extracted with ethyl acetate. The organic phase is
washed with water and dried over sodium sulfate and the solvent
25 1is evaporated off under reduced pressure to give the title
compound, which is crystallized from 50 ml of methanol. M.p. =
270-272°C.
15e/ 1-[2-(Biphenyl~-4-yl)-2-methylpropyl]—-4-(3-tri-
fluoromethylphenyl)-1,2,3, 6-tetrahydropyridine
30 hydrochloride
1.7 g (0.0035 mol) of the product of the previous step,
14.6 ml of glacial acetic acid and 4.4 ml of 96% sulfuric acid
are mixed. The mixture is refluxed for two hours and then
poured into a water/ice mixture. Sodium hydroxide is added
35 until the pH is basic, the mixture is extracted with ethyl
acetate, the extract is dried over sodium sulfate and the
solvent 1is evaporated off under reduced pressure. The



-32 - solvent is evaporated off unde? reduced pressure, the residue
Is taken up with ethyl acetate and the m x {Jre I's washed with wat er,
then with 1 N hydrochloric acid solution, with water, with 1 N sodium
hydr oxi de solution_and again with water. The 5 organic phase is dried
over sodi unP¥GErshd oFidie helSol RERPAFSA  WikPapd at BtwFatesidesolugiond of
pressure tohgdtdchlddile adiiChn S soprdpdisyl .Up Miig.h =eiRg-2aeetat e. Silica
gel is added to the sol ution %n the I xture is stirred for 15 m nutes.
It ts filtered and the sol vent=SAMEd ﬁgat ed of f under reduced 10

pressur e tolgi[2e (2-Phenaxyphenyl)-@-edhyli]rd- (3-trifluckonethyl-

'ErB: Prﬁgyéngﬁe?"b’%énfgpu pe%%gﬁgi'&%y%% ha'rdg(?ucl:"tlo(rs'dtehe previous step

is dissol vedﬁlad A6-Briomgf~2~ (4Wemdt)raﬂmeof uran. The solution
"is heated to thepl f.lU t uty f 3
nol ) of borang‘/]'(.gld’tc%rrleljteh))/6fsﬁfsr:1 g Z?g%mm%q'f) tgrfg% PE\SSC% ? h@f(?rgT ur a%o
i s addeBldedpmeihylens qhlquide |asn<f=e$|<mxé@| P3P mohbup§ gdaghemgd ether

cool ed to 1@slapbenelCrand-53cranef 4makhanol(cangsadded eFUki1MSn:m chlokiRe
mxture is stlrredeé%)_ 15 mn . at roomtenperatyre and then 20 for 30 _nin
| v

under r&|uRTe A eAbe| SIXFUTE A2 dSBEFEEAdet room e?ﬁ]ﬁ%%r&b’?lé’é%ui%r 4

t he resi duehbarkakermtipisi pbutddniinedb \aatv&rter/lceammmmhyﬂhextde lpehases
added until _the pH.is

[ d th
oetator thatsr Brbatanrsd. tpod ehel qxoalifl Biaed 2 HHdid ook
sul f at e andhytzosblleenc 28id sard apbelat wdteft uliber omyhrcien Ipheseune doried

[ ve the ti o] S d: £r :
: 518, pp ey Ounseath Shd e Siadancid! Rt DEE S0
(3 1}i reduced pres§yrénet H'%Iepﬁéﬁ}ld)le 1-32P3rl@l?é1t Pé(h?&F@WltParﬁ@ 3’0°n

hydr ochl ori Qe 3111ca gféll 7 b 1dhrD033 178 )a0f7ljle dfggrcq(w*etxaqll‘e/fé’t%ﬁr ewlcRitate
st ep, %amgl acetic acid a of 96%%ulf ric acid

are mi xed. ml*FﬁBan q for t %ou?%a%ﬁho? hef? Rur 8§
a water/i cecorrEBpendJ.nSOthwm h?yd; oxt d2-( $-phleroxPbhenyl ) acétipl pbromildesiis,

the m xture; act Wi ceta he .extr [ oy.er,
sodi um sul fa%élg)réi%at heelqle éélsven{%gq SOlIgvg%)o?ng'f(gg %‘f% sﬁ(rrl%eltl ggdg% #1)
pressur20 ofhe trifluoroacetic acid and 7.7 ml (0.048 mol) of

triethylsilane. The mixture is heated at 80°C for 4 hours and

the residue is taken up with an ethyl ether/sodium bicarbonate

mixture. The two phases are separated, the organic phase is
dried over sodium sulfate and the solvent is evaporated off
25 under reduced pressure to give 7 g of the title compound.
16b/ 1-[2- (4-Phenoxyphenyl)-2-ethyl]-4~ (3-trifluoro-
methylphenyl)-1,2,3, 6-tetrahydrqpyr1dine hydro-
chloride
A mixture of 2.63 g (0.010 mol) of 4-(3-trifluoro
30 methylphenyl)-1,2,3,6-tetrahydropyridine, 80 ml of butanol, 3.5
g (0.025 mol) of anhydrous potassium carbonate chips and 3.05 g
(0.011 mol) of the product of the previous step is refluxed for
5 hours. The salts are filtered off, the solvent is evaporated
off under reduced pressure, the residue is taken up with ethyl
35 acetate, the mixture is washed with water and dried over sodium
sulfate and the solvent is evaporated off under reduced
pressure. The crude product is purified by chromatography on a
silica gel column using a 3/7 ethyl acetate/cyclohexane mixture



-33 - hydrochloride is prepared w.th a saturated solution of
“hydrochloric acid in isopropanol. Mp. = 53 -240[err]C

EXAMPLE 16 1-[ 2- (4- Phenoxyphenyl ) -2-ethyl]-4-(3-trifluoronethyl- 5
phenyl)-1, 2,3, 6-tetrahydropyridi ne hydrochl ori de 1 6a/ 1 -Brono-2-

(4- henoxypf?esny EheetHgirnt. The praduetr ©HfRE. 31 Q) 5{019381%%]@"-%# The

3r0EDathyl rﬁfcmaémoﬁael (1j§1t fge eyl ergtahl of | dgaai(aga’gea (%0512%1@1) of
| en IS cool e o] (6]
al Em nﬁm chlril’é’rcﬁ?éﬂflldD Ja‘iea%fu%e’cfl sl‘#é"‘?é%&%ﬂ'e i %‘tl rr]egcp 31 %pocjr.‘n

tenperature for 4 hour s. i s pOBKAMPLEt @7a waterllce m xture, the

t wo phas S 1= Séémfﬁ% 1 31%?5 y@gngg jth 1 N

hydr ochl or| c a |d an t&B f%;a{lngam Qj] seﬁ?s rie over

- sodi um sul f Ftenyid 1mwmtn@mmw@mym1m« educed

- pressure.  §Rg f epigiisnd S2 PPiikd ‘Eﬁ"f?”é‘?f Dy @R aphy on a silica gel
et ate

. col um usi ng a 7/ 3 cycl ohexane/ mxture as the eluent.
"The fraction off miwturp®fin?.’ gcéQr@§BoF@Qﬂ-hg°¢ob§°£‘°QC@ftyl bromide, 54

- 2- (4dphetnﬁxmhenw) gcxg%vhybéﬁ@ dQ:Hl%rlde}lth@t edat e resubBigng zﬁ?ll)7 I sn?f
. m xed wi no ri fluqroacetic 7.
(0048 1oy FiPHRY T ang 197 sppafed tono-Bog dE i < helt ed0aP2dd; Siapc ot
~for 4 hoursammmlnumtéhﬂ6f$dduarEdeﬂéﬂlUpThethlwmw@Hnﬂsesbﬂrtédduﬂﬂroom
bi car bonat e hases .are ay at r n

S dr|e§em\?er SO eurﬁosrulnf oélrasgdt e solpou sm aporgai edlg/ajfn(lf é@ugc?\%er
reduced presswr ehe twoeplagesf arke Stelptalnatampom organbd/ phape- is dried

4- Ph h - -
R L e

(0. 010 Adl) redured. PFFﬁFHé?o 30 Theet ﬁ?ﬁ&ﬁéﬁyl}slt?]@% vBt r%sﬂardp%nmﬂmél
80 m of bukamelr, 3tBe mixdur@ 0:.25 Eeh):reh ANy deRds grlAssitdie aEbenate is

chi ps and 3. 011 duct of the previaous ste
refl uxed forflit%r§dr1o‘§1$§ a‘Ft? kz ?‘{'ﬁ?ee'fze’bl%‘?n P]t)h”ec% OJvehF f“gde are
evapor at ed isolaftledunder Theduredumténgurproahetr ebs dusixed t akicth uB witlh of

ethyl 35 a(\t?h.%tl% ro%%e@f&t WS d %nt‘&agh%@ Wt gko""%%%r m%'lg &7 ‘?:‘h%‘{:%[;(fs%.ﬁ]‘}{@

sul fate and vent I'S evapora red
crude pRodudhei gigthure edpre@hedrr@ttog&(h@yf@n 4 hoursi |anth @be gesdpne is

using a 3/7tgkhy @eekfte/ axCeeRlaRd HEr s B um bicarbonate mixture. The
two phases are separated, the organic phase is dried over
sodium sulfate and the solvent is evaporated off under reduced
pressure to give 6.5 g of the title compound, which is purified
25 by chromatography on a silica gel column using a 9/1
cyclohexane/ethyl acetate mixture as the eluent. The first
eluted fraction, which corresponds to the title compound, is
isolated. '
17b/ 1-[2-(4-Benzylphenyl)-2-ethyl]-4- (3-trifluoro-~
30 methylphenyl)-1,2,3, 6-tetrahydropyridine hydro-
chloride _
A mixture of 2.6 g (0.0098 mol) of 4-(3-trifluoro-
methylphenyl) -1, 2, 3, 6-tetrahydropyridine, 80 ml of butanol, 3.4
g (0.0246 mol) of anhydrous potassium carbonate chips and 3 g
35 of the product of the previous step is refluxed for 5 hours.
The salts are filtered off, the solvent is evaporated off under
reduced pressure, the residue is taken up with ethyl acetate,
the mixture is washed with water and dried over sodium sulfate




-34 - as the el uent. The product og Rf [err] 0.5 is isol ated. The
hydrochloride is prepared with a saturated 35l uti on of hydr ochl ori c
acid in isopropanol. Mp. = 196- 198[err]C.

EXAMPLE 17 5 1-[2-(4-Benzyl phenyl)-2-ethyl ] 83 trifluoromnethyl-

phepyl ) - 1, 2 23de tihex rsmARRIIpYFS$ dempm@t@@hoﬁf |ue er redyred ppessyre. The

(4-benzyl ph%rﬂr'db ?f@@ﬁct is purffi@d(t nye é}fr&ngtd];r.(é%arg}gooﬂma) er.llca gel

br onpacet yl brom chlori
(0.0238 nofFPLums %lma. ﬁneﬁﬂ rr@ctlli’éfﬂe ?éeE%B?éﬂy%%e%?’é‘?rF@%% #Spithe
(0.0274 nol plakent. alzrmgnuafclﬂacs“e darer ei sdlietled The '[l]'hét tHgdirSclloridd ats

room erature fo hour I d int ter ce.m xtur
and the h\pg%ﬁgggs%de vé’l{él'el &t at@ urasl:ﬁ ogﬁgﬂfﬁoﬁha apcégorlc o?/%rg in
sodi um sul fasepa'n@atrﬂwd stm vghvei $hevdpdrlst e@bmﬁdumewhi&l fedwomstallized

_pressure. ken M-tk 4 sopr opyl ether, the mxture
“is stirred an ﬁg@r)t?%%prtatrp:forllr%d\ﬁszd filtered off. 4.5 g of

- 2-(4- benzylphenyl)acetyl bronmi de are EXAMEBEA18d. The resulting

E’BOSZ? :)S 1-Tex - avBityiphiEny %%th L1 o e e o T

: no e e. e fmxtyre is heated a or ours
and theIQeSPgﬁ ﬁé 2 2 ? @?% F% 8?#3?%§bdrun1brcarbonate

m xture. Thea/ I- Wﬁ%@ﬂ@ﬂﬁ@i}dﬂhﬂ gani c phase is dried over
sodi um sul fate agd.t he ent IS, ev of f [_redyce ressuyre
T give 65 g of 2¢fe S i ST, CHRFERg <S5t PPEEunSE By Erranuthd: Sy
on a srI|capgebedutamdaﬁnnm@e@.QMlExamp%aﬂ&ﬁmbMMGueiMQl4alemété0nﬂ%0um®las
the el uent. o¢ T)?-ebu’c?fﬁerazenél %ﬁ%ﬁéé@(ﬁdﬁf‘)% -Mh6Ro59phERPENAS tihide 1t e

conmpound, is I SO
(4- Benz¥ phéhypylazoarﬁyrlpr 4£(1315r1r:| f r:ersrlehesene) Rf = 0.4.

met hyl phenyigb}, 2;—3 @tb?&lqr-%- (3~trifludionieitthel- A
m xture of 2.6 ¢ rr? ;’h Stérluoro

met hyl phenyl ) - 1, & § é’ erlr' Myd FRPYEToRYTHAige BXRAALe 3.4 g
(0.0246 nol) of amhgdrous pot a&sr[ﬂm(éanbbu&&&phbnp&)erntly:B]g4353-mﬁ:itfl1aoro—
product of step S The

filtered of#‘gg{lﬁgségﬁ&i% tlrg gvgpgr a?égg’d%gbl‘:{?éggu dsuced ogar%eés%ue?de tﬁg
- residue2 s fakénwmpgvmttm arpteduxs sdescribedeini ’x?mmp;les Skt weingwiher

and dried o¥ghps@AbUBrSWtedf @8a. This is purified by chromatography on a
silica gel column using a 1/1 ethyl acetate/cyclohexane mixture

as the eluent. The oxalate is prepared with oxalic acid in
acetone. The resulting product is crystallized from
25 isopropanol to give 1.18 g of the title compound. M.p. = 162-
165°C.
EXAMPLE 19

1-[2- (Biphenyl-4~yl)ethyl]-4- (3-trifluoromethylphenyl) -
1,2,3,6—tetrahydropyridiné and its hydrochloride

30 19a/ Ethyl biphenyl-4-ylacetate

The title compound is obtained by following the procedure

described in Example la using biphenyl-4-ylacetic acid instead
of 2-(4-isobutylphenyl)propionic acid.
19b/ Biphenyl-4-ylethyl alcohol

35 The title compound is obtained by following the procedure
described in Example 1lb using the product of step 1%9a. M.p. =
75-80°C.
19¢/ 2-(Biphenyl-4-yl)ethyl methanesulfonate



- 35- and the solvent is evaporated off under reduced pressure. The

crude product is purified by chromatography 3%n a silica gel col um
using a 3/7 ethyl acetate/cycl ohexane m xture as the el uent. 2 g of
base are isol at ed. The hydrochloride is 5 prepared with a saturated

sol ution of hydroa'rhleorunctlaazumbmppund isopbbpinetl by goléowhadgt ithlee procedure

Lo B e e 5 | SERFTENOTgroMe 2 BBek HGe 2. -

phenyl)-1, 2, 3, G-Ueﬂ%ahydropyrldlne oxal at e 18a/ -
1- Brono- 2- (41|9db'uuy1 [EheBipidianel-yl) eth lﬂ-ﬁ-@-cﬁritﬂﬁadddd&mmound are

obt ai ned py foll ow t cedur scri bed. in e .8a, but using
4.7 n (oposo mol ¥ e%l, 1gf %%m]fﬁo'tf@%'é‘ﬁ’é’&%é{’ n% a\?‘@% 69"‘8‘??eny|
Thin | ayer 15 chrmﬁdhagm&phy (el uent: cycl ohexane): Rf 18b/

eyl )1, 5.3 6.t & ARG EREBy: 41 Be ol o 07 B8L) Ghgghe mooduct ot the

- 1-[ 2- (4- n- bupykepheomg )sstapl ]lwo(mltpffﬁ@@@avpanol 12.8 ml1 (0.0915 mol) of
“met hyl phenyl );r%e% %lgmét?xg ahygﬁapyrl-g %ft;t u5| g qQlt akned popy 20 g%-)l | ovf g -

t he procedure desc Exanpl_ e t'he conmpound of step

18a. Thi &0 i stpdfilprsemnsrhylrhenydd rdpRy oﬁﬂ&etrahMQHQEyﬁygln@ol&ﬁn Fsifdgxed

1/'1 ethyl acebat ed CHuahexanerma Xisdli@ent . 8§ .IRRIAEG of Fhanaad atreduted
prepared with oxalic ac The resultin

Crystal || zedPTFPSHFSS ?Ig‘gplrtgl?anEF%gaugr\e/’eSI%e@ oFPL RO | 70 DBRo ek sthyl

Mp. = 162- acetaBbl.er Th€ mixture is washed twice with wakEXAMEhB 8¥ied over

1- (2-(Bi phen I I f t hyl
1,2,3,6- tetréhdélrlém)??ﬁ %ﬁ%e fal‘l’lrll‘%13 ttl{sé hgy A o?‘%/dgpgﬁgli%t7d§ﬁf under reduced
bi phenyl 13- ypressure - to The tgitves corrpécrrla—l(blpbleawﬂted*w)E@hhfé\ﬂrﬁg(3-

the procedur rlfqu%hb*Eﬁ?/lbﬁe%Whez' 3, %SltgﬂrghQB%)fg %dﬂ:écet gndehd  is

i nst ead of 2-(4-1sobutyl phe roplonlc aci
Bi phenyl - 4- yFEYAyPLaLE6R0F IR 30 Tﬁé £ SOPEOPERPBUNIM-B - oFt &llAed 18§ °C-

fol I owi ng the progrduhgdroctgseitbed s pr arpdewibhuai BathiratBBHOdELutabn of
ﬁéfﬁaﬁggu|Pgﬁgggochlorlgogé{ (an 1sopropan%§lphen Eve Xﬁg ggfle compound,
20 which is crystallized from 95% ethanol. M.p. = 262-263_C.
EXAMPLE 20
1-[2- (4-n-Butoxyphenyl)ethyl] -4-(3~-trifluoromethyl-
phenyl)-~1,2,3,6-tetrahydropyridine hydrochloride
20a/ 1-[2-(4-Bydroxyphenyl)ethyl]-4-(3-trifluoromethyl-
25 phenyl)-1,2,3,6-tetrahydropyridine and its hydro-
chloride _
A mixture of 5.6 g (0.0211 mol) of 4—(3~trif1uoro—
methylphenyl)-1,2, 3, 6-tetrahydropyridine, 7.3 g (0.0528 mol) of .
potassium carbonate, 112 ml of amyl alcohol and 3.3 g (0.0211

30 mol) of 4-hydroxyphenethyl chloride is refluxed for 5 hours.
Any salts are filtered off, the solvent is evaporated off under
reduced pressure, the residue is taken up with ethyl acetate,
the mixture is washed with water, the organic phase is dried
over sodium sulfate and the solvent .is evaporated off under

35 reduced pressure. The hydrochloride is prepared_ with a
saturated solution of hydrochloric acid in isopropanol to give
3 g of the title compound. M.p. = 220-222°C.
20b/ 1-[2-(4-n-Butoxyphenyl)ethyl]-4~(3-trifluoro-



- 36- - The title conpound is obtained by follow ng the procedure
described in Exanple 1c using the product ~3f - step 19b. Mp. =

75-77[err] C 19d/ 1[2 (Bi phenyl -4-yl)ethyl]-4-(3-trifluoronethyl- 5
phenyl)-1,2,3,6-tetrahydropyridine and its hydro- chl ori de

A nixture of 8.3 meilwiphenyl) of,2hd ¢t yAreppriding ihyd®es step, 100
m of |sopropanolah_ﬂgr_faéﬂ (0 0915 nol ) of triethylamne and 7.91

g (0.03 nol ) 4- 10
trifluoromethyl pH‘enS?F-)‘IH}rQ ?% tetd alPaC8s imehk afs therqpmpeund pfy the

hou_rz _ Th?r%iil\tﬂfﬁ l@;@y;nnorﬂi@gfdﬁrﬁ dfndeie wbt,@teons _Ir_r;]l BETNBE @il Im mg
resiaue LS or_e etate e ure.l
o ce vi £ vk 04 ot %o b s S iHpy s BiF e ar Rl b opt RO At

evapor at ed afdornunserpemtiuoss]. 19 . Hmess(f HD038 ral) of Igthamobutane and 150

1-[ 2- (bi phe Yho : :

trifluorome ﬁ?’u nyf H?éh'i 33563?& a%l%moﬁﬁ(rjll anre v%dd%d to the reaction
crystalli zemlfxtmeeo whlGh |1:,$)pr5¢pa‘rr@|d fop. = £m£th§I6['@l¢] @ours at roge
~hydrochlori @%n{p%r%rt‘%ﬁ%r ed wirth .a..ssa#)H{li‘ESd §H£Ht ' 9” ﬁt%r/lwdr%ﬁé C and

acid in _isopropanal give the_titlTe conpound Is crystallized
fr0n195@9etﬁ§ﬁ@acqﬂq)WLt@GQtQKQ[éFPFBte' the organlc phase is dried over

EXAMPLE 20 sodllm{ %dl%dt&tﬁﬁyﬂk@nybieéhtl ls4e(r§pbi'h£buob(flfeﬁ1|iﬁder reduced
phenyl)-1, 2 tetrahy yr.i di dro hl ori

d [2
( 4- Hydr oxypﬁe L;tehyl ] - iﬁ%B tmll e]ylls 2grepareg w:.th a saturated
phenyl ) -1, 25&,1&4:11@1:1 ajﬂ/dtyzqh;/cmldlmcamjcid sihytlsopropanol tochlioei 880 mg of

A mxture . 1 rifl uoro-
et hyl phenyl . e bord %é‘ﬁgdé'rop i ngjl%%(‘ﬁrczo 0528 nol) of

pot assi & carbonate, 112 m of anyl al LEpdl3.3 g (0.0211 30 nol) of

{1 eron of b e v L e Ao T e e i Gressur e, th
iltered o e sol ven ofa educed pressure, e
residue is EERER ugFomethy; J‘Piﬂﬁnl’ e'tlatze aﬁWﬂ”@P Tidifeshed with _

water, the hyg&blchllb&ﬁ.ﬂé | s dried over sodium sul fate and the solvent is
evaporat ed of f upder duce The ochl or.i i .
prepared with 3.% dg%?ﬁ’?‘?% 6f1 m&ﬁ }% i gordl.ﬁowe% using

i sopr opahol etbydi ﬁebromobugyurrattehentattelaei cdhiotmemoliuytane .22Fhd2? [givesCthe
20b/ 1-[2- (3 R1BULRHNRMAY,! WalH it edsitdn %P from isopropanol. M.p. =

204-205°C.
Elemental analysis % C % H % N
calculated 62.71 6.27 2.81
25 - found 62.69 6.34 2.80
EXAMPLE 22

1-[2- (Biphenyl-4-yl)ethyl] -4~ (6-chloropyrid-2-yl) -

1,2,3,6-tetrahydropyridine '

223/ (1-Benzyl-1,2,3,6~tetrahydropyrid-4-yl) tributyl-
30 stannane '

A mixture of 15.85 g (0.0837 mol) of 1-benzyl-4-
piperidone in 140 ml of anhydrous dimethoxyethane and 25 g
(0.0837 mol) of trisilidrazine in 140 ml of anhydrous
dimethoxyet'hane is stirred at room temperature for 3 hours.

35 The solveﬁt is evaporated off under reduced pressure. .The
residue is taken up with 420 ml of anhydrous hexane, and 420 ml
of anhydrous tetramethylethylenediamine are added. The mixture
is cooled to -78°C and 156 ml of n-butyllithium (0.25 mol) (1.6



- 37- met hyl phenyl) -1, 2,3, 6- tetrahydropyrldlne hydr o-

chl ori de A mxture of 1 g (0.0029 le) of the conpound of the
previous step in the formof the base, 15 nl of DVMSO and 150 ng 5 (0.0038
mol ) of 60% sodi um hydride is stirred for 2 hours at roomtenperature.

0.4, m (0.00B8sAdLFien 1inr hexanedneasad adied - drepwigeo0l mdigenfabout 30
pot assi um i qgirde &y etﬁ@deﬁlerhﬁeﬁé‘@uf@aq@ 0811owed] ﬂ&f%as\éh'w lizg ft bh#ed:he

for a further. two houyrs at room nper at ure. | t pour e into a

water/ice MLEHHRE &fd IBLTERE afr,ctredl\ﬁn AL RY RS - aceflat é“ltH@ -defanMelphRe
is dried oveyributysitiatnsnd f adiel rihd hea S| veHdn | sackieapors ectrod f xwskeion

d d Th hl d d wth t ted
ol ut 1 onS of THRRRET or PELSE! & 19U dorhERE 166 BLTEUEB0 Ly Ped. Sxpemely
title conpowasitiMysly. 21The Irdaztidh mMédium is extracted with ethyl EB#ANEE
21 1-[ 2, |
trifluor oErettl(Iuél (?31 %ﬁ?éygggggnyﬁsg{‘?a%{gr g%%d%’r%tM ]arhcglggg%ﬁgopvgr sodium
The procedursellcf-@'@rl el | tIRxamlere2th ids f @vapesbies] n@ 2D atdér reduced
4- br omobut y ratee it eadm?{? lg:péé’ G't @n8f Eh?"uaegb‘f‘éautct@.e Wthle 4l lse(%\.trlf:!ed

conpound, ich is crystallized sopropano err
El enent 40 aR¥ y<ShyFomatograghy °n%¢-| S113CH gel oL umn using a

cal cul ated cycﬂ@hé&hneﬁééﬁ&l adeBadt85S mixture as. the el@¥Af to give the
62.69 6.34 {i&ANPLE 22

1-[ 2- (B pheﬁ;ﬂtlz? ﬁ")“}?t%ﬂﬁ IR B fiRbRE iak 2

1,2,3,6- tetrahydrlmlpWMRil W€DCl3) 22a/d ((pBenzyD-842,(3H; m: CH3); 1.19- 1.58
6- tetrahydr -y tri t apna m X%t We .
15.85 ¢ 8% (#%]2 lk?e}rfzo% 3 (2ﬁbl g‘é ?o‘ne3 i{12}i'4ém?ﬁ éf.‘(bz (AH;
anhydr ou$ dmmit h3)-x§/@t Naﬁe md Q@@Yl m@@hwsmamoﬁ) Téof (1Hr i ;) i driai4re . it

140 m  of (sgnhydr Q4$m.) di met hoxyethane is stirred at roomtenperature

for 3 hours. 35 The sqol'vent is evapo rate off nder reduced rej;%r
The resi due i ¢ satetldFanandszo rﬁcusf( é’n‘r%y S s 3Rk IV isdn SA) -

of anhydrouezbeta&muwzymﬁdﬂmayuﬁﬁdﬁﬁgﬁtjﬁ*?iywwyi 28 grtdtrs- i s cooled
to -78[err] C and 1%gupy U aild butylllthlun1(0 25 mol) (1.6

20 18.5 g (0.04 mol) of the compound of the previous step are
dissolved in 200 ml of anhydrous dimethylformamide under a
nitrogen atmosphere. 11.8 g (0.08 mol) of 2,6~
dichloropyridine, 0.64 g of Pd(II) (Ph3P)2Cly, 4.38 g (0.04 mol)
of tetramethylammonium chloride and 2.76 g (0.02 mol) of

25 potassium carbonate are added to the solution. The mixture is

- heated at 110°C for 6 hours and then poured into 100 ml of 5%

sulfuric acid solution. It is extracted with ethyl ether,
ammonium hydroxide is added to the aqueous phase until the pH
is basic, and the mixture is extracted with ethyl acetate. The

30 combined organic phases are dried over sodium sulfate and the
solvent is evaporated off under reduced pressure. The residue
is purified by chromatography on a silica gel column using a
1/1 cyclohexane/ethyl acetate mixture as the eluent to give the
title compound. M.p. = 100-102°C.

35 22¢/ 4-(6-Chloropyrid-2-yl)-1,2,3,6-tetrabhydropyridine

hydrochloride
A solution of 7.0 g (0.024 mol) of the compound of the

previous step in 110 ml of dichloroethane is cooled to 0~5°C



- 38- M sol ution in hexane) -are added _dropw se. After about 30
mnutes the tenperature is allowed to rise’fo O[err]C and the m xture
is stirred for 15 m nutes. 45 m  (0.167 nol) of tributyl stannane
chloride are then added to the reaction 5 mxture. After 1 hour a
wat er/ i ce maadir 2. 8smddddd b4 rregel yof chdquoesbylghlonefpsmetieorrueedidded s

extracted wiggy %M&uf‘é hf? éstirréaeﬁekgﬁnh‘inﬂft‘.@%e and Washed - iy MRt £S - 2005

dried over sodium ulfate and the solvent is_evaporated off under.

reduced haurssur eThehiselyiends I® apcrtrie pEbdupderwrednced RFesswee,
10 by chromaiHag rasd e Bs Std k&R §8wTeh U0 Usl Nef anédfdnol and the mixture

| oh / et hyl t gt t | t gi th tit
ompounddi n ihetebfifeR Gt b houzt ' oapiienin LRy TRSFRSed (ot the
(ppm: 0. 84 xeHdidue i3 eskén; up. ¥2thlis8propafd@Handl tBd eallid ihafi)tered
. 2.31 (2H; el D3 X X X 13,56, LS
et hyl( ene) n)qféGé? ﬁ-&mﬁe 713‘}91"2'?( %ghp%ﬁng?Hyh%CQarlg%:')}y&aﬁ%%d *frqm 90%
satel | ite batd@ndler r M{rer r§ (3E&T3HE{Rrr] Sn) and

lerr]dlerr] @Rif 14+ 2L 8 1-4 thyl] -4~ (6-chl id-2-y1) -
. 1- Benzyl - 4- (6- C/|“1| orlopg{ |1§m21§/}|' - 12'%?)? ﬁ-lfe]t ra-( oroPJF\z;/'ldropy}Fi)di ne 20
18.5 g (18. 04 nol 1A, 4k QRYXIALNA evi ous step are di ssol ved in

igOBrﬂ of angygr@us ﬂ%ﬁeﬁha}f%rfganiﬂ@s;_ungfe,rh(leo.oosm.i thODEN oé?at @Sfi‘-%ﬁbmo-
. g . . (0] , O- I C ropyri_al ne, (o}
Pd(II)(Ph[eﬁart]rﬁ}%{)é’rlr%’[%'r]?%. §g g°€0.%tm05' %-7% It e??aﬁégﬁylﬁﬁ%ni%
chl OLi de I arthhydlr&us goot s HPum nﬁh):boﬂétéSchﬁlpbamdjm.d&r bpnqg0e0abe madded £
to the solutian... The m xtu [ . a at .1 an

t hen pour edttlh(r%t é’rl(ifglcr#n%’% 1[5% Sregﬁ??gr%gg%c%ﬁ %g%gp%g §<58§:It% Plgjlﬁrer%r ac heed
with et il ecdsent isaeweppuateddodfi dnder ackideced phesagdeoudhghargsidue

until the pHg  takénbay CwitAd deiRy 1M XEHESLES SHd Al feukbt R LTRYEhagehAld:
The 30 conbined organic_phases are dried over sodiumsulfate and the ]
sol vent is @458 atdf ofdriatHe oHuSaf i s sitidEatme anski die  solwent  is

purified by etfaiporRited AR Witedr Ydduted PreWut@l UMY residuel/ils taken up
Cycl ohexane eyl agoshalee M XLULER0% Un Sl USRS RIS S cate { Ebkfea 1
4- (6- Chkor offyiditerr2dy| )off2,_3t6- t egiedhydrieyri ditde  compouhgdr ocktiich de_is
A0 L Pk A B S OB 1 s IBPE OV o120 I
EXAMPLE 23
1-[2-(2,3 "-Dichlorobiphenyl-4-yl) ethyl]-4-(3-trifluoro-
methylphenyl)~1,2,3, 6-tetrahydropyridine hydrochloride
25 23a/ Ethyl (3-chloro-4-trifluoromethylsulfonylphenyl)
acetate ' _
Gaseous hydrochloric acid is bubbled into a solution of 5
g (27 mmol) of (3-chloro-4-hydroxyphenyl)acetic acid in 60 ml
of ethanol, with cooling in an ice bath for one hour, and the
30 mixture 1is then refluxed for 5 hours. The solvent is
evaporated off, the residue is taken up with saturated aqueous
sodium bicarbonate solution and the mixture is extracted with
ethyl acetate. The extract is filtered, the orgariic phase is
dried over sodium sulfate and the solvent is evaporated off
35 under reduced pressure. The crude product is purified by
chromatography on a silica gel <c¢olumn using a 7/3
cyclohexane/ethyl acetate mixture as the eluent to give ethyl
3-chloro-4-hydroxyphenyl acetate.




- 39- and 5.8 m (0.054 nol) of chloroethylchloroformte are added.
The mixture is stirred for 5 minutes and tH87 refluxed for 1.5 - hours.
The solvent is evaporated off under reduced pressure, the residue is
taken up with 100 m of methanol and the mixture 5 is refluxed for 1
hour.  The sol ve‘htgi sl@vapunat edo Hf this heompoundsaxkiedissokked ip Whthl of

isopropanol E?j{pﬂ Saki Lter ff | ofpou
which is crys al c?l zed %ﬂrlgmgm%& hi (gt@hgﬁlollq %L (h%'f\:g%gt %\g%ye&r%fdé: 51&% d

1- [ 2- ( Bi pherfQRMigg e e]r4a(6'udq¥|°&ecspyamogp gye. fwhe temperagure being
2 Egt [) ahydr ggganthiveed at 0 c Kormixthngr, of Thd. §§xguré0190 umél& ido ice
rono-

, 2 of but anol
anhydr ous pcﬁ’}%s‘?ﬁwéé’% nyﬂ' cﬁtg’é' arFetale g (T)hﬁogrﬁ%f’ hate t’h%: 8tied
product of tdemprsyvdbms stepate anrlll fiddekes Gndowhe sTﬂare‘rEt isol gedporsted

: ted of th ' K W th

ethy acet act T RdH SRRBSADEESRG e | TrAE St le, praitah &S R Ry
-sul fate and chrorasiograpliy  on evapor aidicaf f geider aoddued psdsigurea THEL
-residue is tﬁ}a terede/éﬂef}iﬁ 398k a0k 'ﬁﬂ?&r}gﬁ” agt hﬁ{e apgg,bhe W@C\%ﬁl\ﬁeatﬁue

formed is 20 to give trtle conpound,
recryst aPli ﬁd:lfﬁ SHANRIHSpanol . M p. = 135- 136[err]C.

EXAVPLE 23 23p/l ﬁfﬂ:ﬂz &,ﬁ%&immb’énfl-w-)ﬁlﬂwéétélté3 trifluoro-

met hyl phenyl ) -1, -tetrah |d| ne_hydr och] or 23a/ _Et hyl
(3- chl or o- trlflpnofn& g? pﬁ?en i mm°m %%et product’ Blede

hydr ochl ori cpzammbuss stﬁd;:hl 621.451@ €l & amdl )oro Hf3-chlompehzemedgraiic acid,

(3-chl oro- 4- xyphery! tigeaci et, hgpol h i n
o an foo bich PEERER RS Gelpalyshithy Reeratk, ChigE%y 138 R
5 hours.l5 mawmmarb@nate eadgodatted of ¥4 mmelregnfdlreaﬁr@hwﬂcelram@mum

saturated agiRplie irbad W RI£3FAMALEG %Hllktfé?:{‘ aacnd7d°*le(fsf<tlurrf‘od§ It is

extracted w th et hyl acetate. The extract | tere t he aorganic
phase is  addiaseb it aopil imrduexarachad Wh‘éhSSFO@ﬁt apgtatgpor élf% QRgangs

under reduceptﬂla%eiwr@med Bmezers&ﬁw QiiHatieS ANy iffiile@A84 and the solvent
chr omat ogr aph CO usin a  7/3 .
cycl ohexanef* h%/‘fa%%]é?%?% ﬁfgt h‘%éeﬁs r‘ﬁ‘f{é’c%%é?ﬁestsdﬁgﬁ've Thfycrude reaction
3- chl or @6 4- ppedmophesy puadétiatie by chromatography on a silica gel column
using a 9/1 cyclohexane/ethyl acetate mixture as the eluent to
give the title compound in the form of an oil.
23c/ (2,3'-Dichlorobiphenyl-4-yl)acetic acid
A mixture of the product obtained in the previous step and
25 1.57 g (28 mmol) of potassium hydroxide in 39 ml of methanol is
heated at 80°C for 2 hours. The solvent is evaporated off
under reduced pressure and the residue is washed with 1 N
hydrochloric acid solution and extracted with methylene
chloride. The organic phase is dried over sodium sulfate and
30 filtered and the solvent is evaporated off under reduced-
pressure. - The crude product is treated with hexane to give a
white precipitate. This is filtered off and crystallized from
a hexane/ethyl acetate mixture to give 1.4 g of the title
product. M.p. = 92- 94°C.
35 23d/ 1~[(2,3'-Dichlorobiphenyl-4-yl)acetyl]-4-hydroxy-
4~ (3-trifluoromethylphenyl)piperidine
A mixture of 1.2 g (4.3 mmol) of the product of the
previous step, 1.2 g (4.3  mmol) of 4-hydroxy-4- (3-



- 40- : 4 g (18.6 nmml) of this conpound are dissolved in 14 m of
pyridine, and 3.36 m (20 mmol) of triflic¢ "@anhydride are added dr opwi se
under a nitrogen atnosphere, the tenperature being mai nt ai ned at
Oferr]C for 1 hour. The mxture is poured intoice 5 and extracted with
ethyl acet aterifTnerongbhyiphangd) piparidine, owér2sodimim swf at emahblylene

filtered and-ki\ersqbyent, 5'4S zﬁ’l’aRQﬁ.atn%l) o Bf ftﬂi@@ﬁ&la?n‘iﬁﬁc%cﬁ"ﬁswrge (4.3
The crude product |s ,%u“ chrorrato phy I lica Twqel

colum  usiéelh is (ﬁk‘i’iﬂ%@(aﬁl‘e/ g S@EFEPEUH?XFGFe?é‘S }%Ch‘br%i ueht

to give the {19 ﬁ:oﬁfédCQHﬁ@Uﬂdter andBYxtdttled with methylene chloride and

g? fhedbghlorobgfhga nlc %%ggﬁigstgish%d 5wb€%1%f;ﬁ%?;h%drogh£orlc aéld

3-.chl or obenzswkiio: om) cwa.d:hd water 63wirgh(Q. 28 sodiymohydabkadeurnsaiost adre, and

1 4.84 g (35 b

Cetrabotyr anr o DRRERR T G ORI Y sheaned b S S pecip
1 hour. It isulfatey pododt b awssl and Sker @Rlowni thSeewpoaeeealt effThender
organic - jUWSCedS Prie@du@eer Sodinhd SUEERAE apioducher efs an%&ﬂeféa vepy

is evaporated off under reduced pressure. The crude reaction product_1S
purifi edOby CHF AFFARRY 0P B | cﬁlééFacol%ﬁh colygyihg a¥sghg @ 1

cycl ohexane/ h@oeﬁ@l@tml(t larc%t&%et hﬁruew@@t atso the elmentthetéwglﬁe the
conmpound in t orm f_an,

ob henyl =)
aci d 8 RN 1RehE AEE Shih WS S THES pr dhBue of 3518865
1.57 g (28 rﬁﬁé/} b‘F[?Jo(mfumd:lyﬂombzpbenyB%ﬁyﬂléchaﬁohydsoxy-heat ed
at 80[err]C for 24h §6n&f under reduced
pr eSSt[Jre Lnd t he ?eg#ﬁﬁze‘lfégﬁa gﬁﬂ‘ﬁni%%éﬁy{rwiﬂro I or| c acid solution
and extrlicted wi th-ore¥ hyPehe mmokh| ofi ke cmeoengamfc thea Rrowiang cgterein

sodi um sul f ate and 530 Eétksﬁydrafdraﬁea&@ Vl?é‘été& eesartqreateéfpﬁi l;%i@ft and
r educed Fdessur e_crude pro duct is treated exane tO

white preci A3 el Thi(g ?s U9 der 84 d?qraoﬁﬁ/‘?:\'%‘iréﬂ i fé‘&ffl!d@m in glz ml of
hexane/ et hy |t exedlnfdr s udtan ei$ oagded, 1réfyurf belhiagt mfahetalneﬂocﬁmzt .4 Mipurs.

a- (3 tri £ U EHEN TS P ReHRd R 0°CY 18 k) BF keghiol ¥ Yaadeq agg
of the @Podudie ofnitdtmre peevsbisredt dpr 30. 2m11gutes€4.131demle)fluocf The
4-hydroxy-4-dvent is evaporated off under reduced pressure, the residue
is taken up with water (15 ml), concentrated ammonium hydroxide
is added until the pH is basic, the mixture is extracted with
ethyl acetate, the organic phase is washed with watet and dried

25 over sodium sulfate and the solvent is evaporated off under

reduced pressure. The product is purified by chromatography on
a silica gel column using a 1/1 cyclohexane/ethyl acetate

- mixture as the eluent to give 1.2 g of the title product in the
form of an oil.

30 23f£f/ 1-[2-(2,3'-Dichlorobiphenyl-4-yl)ethyl]-4-(3~tri-
fluoromethylphenyl)-1,2,3, 6-tetrahydropyridine
hydrochloride
1.2 g (2.43 mmol) of the compound of the previous step,

12.7 ml of glacial acetic acid and 3 ml of 96% sulfuric acid
35 are heated at 100°C for 1 hour. The mixture is poured into a
water/ice mixture, 20% sodium hydroxide solution is added until
the pH is basic, the resulting mixture is extracted with ethyl
acetate, the organic phase is washed with water and dried over



-41- trifluoromethyl phenyl) pi peridine 17.2 m of met hyl ene
chloride, 1.54 m (11 nmol) of trlethylam % and 1.9 g (4.3 nmol ) of
BOP is stirred at roomtenperature for 24 hours. It is poured into

wat er and extracted with nethylene chloride and 5 the organic phase is
washed wi t h spadumy drwlfatee iandickle solventt isnevapphaketdeof fniunder Nreditedn

hydr oxi de S @lriéldlsreand Theagﬁ:'dad’&tt hl‘é’atﬁﬁrlflér@eHif%ﬁh:ﬁm&'&%%%abﬁydrbﬁd
over sodium ,_ , sulfate and |tered an he sol vent )s evapor at ed

under r Sddd&@ gﬁrleﬁ%"é‘! usinghd L dFClohsaane/ by aqetade mixture
chronat ogr aply the eBPuest! i Cd’hegQiydrdmillU”ﬂldeUScbflgthearesﬂtllﬁlng product is

o oduct T FREPRGAR of huif ?%%&ra%e%eﬁgiu@éat R3] Bipretnlorigypfia in
1-12-(2,3 - Dsohr@rp@bnorjhenyl 4-yl)ethyl]-4-hydroxy-

4-(3-trifluor orreihwhg_@%n)go)lq q_ré %&%f%l%r% 01M #et rahz(o?r (?f%u I ) of the

conpound of the previous step ran are heated to
the reflux point and 0. 92 m (9.3 Worane/dl met hyl sulfide in

12 m of 1-loLr @h-ﬁlﬂ%fz‘diﬁ H 1)r Fﬁiﬁ@@ﬁﬁ.‘ﬂwz‘%&d for 4 hours.
The sol utlon gl o 0 err]ﬁ' rret anol are added and 20 the
mi xt urel? ’"9?1?‘? 3@" rl%.:tse§mq dinerhydrochdgrida | s
evapor at ed @igls N BBy Ir q&*&ﬂﬂdﬁmﬁfﬁd&m}tj&&ulfaﬂﬂpﬂﬂmwp W th
water (15 m), coneent nt.rat ed anmoni um hydr oxi de is added until the pHis

basic, the m xt uPSSTEExt racted with et hyl acetate, the organic phase
S vvashed w t h waher tdrcd edrdceapd@id aveerolsioali ned soy f ﬁbélawdngheheolpmuedw:e

‘evapor at ed 8&%05&99@& lﬁedu%gaﬁ;gfessur% The BﬁedUCtué uri f 'Zell%hti})é)ro—ll-

chr omat ogr ag a silica gel” colum using a 1/1 c hexane
acet at el rxeHyPheayihacgtienacig, gorepargdy a@f:omdeng e Pme@@t;@ttmm tdhe

1 lor omet hy LR o 3 e e e St e Ml oride
1.2 g (2. 435%& %%ﬂ’}'t HS~ &'&‘P&Pélﬁ”t?ﬁe 'ﬁ’és _ggtateqy, 12.7°nm of

gl aci al acetic achd aidl2 rﬂon@:‘o&ﬁ%fsllcibtrai:n@dilHy%olﬁbﬁlh@athé @trocedure
100[err]C f oured into a ggem Xt u

1 h L. T ] Xt i
200 S0l um ASATBIPEE &) Eradipis 2 iqing s oponEt FRE; EhepFeiBus
resul ti 2y nekeprénsseext pdctbe wircduethplf stepcéfat e;ndt benzegeabocoplias@ciisl

washed with;natgrqaB¢ 4LcfdoP¥Benzeneboronic acid.
24c/ (3-Chlorobiphenyl-4-yl)acetic acid
The title compound is obtained by following the procedure

described in Example 23c but using the ester of the previous
25 step.
24d/ 1-[(3-Chlorobiphenyl-4-yl)acetyl]-4-hydroxy-4-(3-
trifluoromethylphenyl)piperidine
The title compound is obtained by following the procedure
described in Example 23d but using the product of the previous
30 step instead of the product of step 23c.
24e/ 1-[2-(3-Chlorobiphenyl-4-yl)ethyl]-4-hydroxy-4- (3~
trifluoromethylphenyl)piperidine
The title compound is obtained by following the procedure
described in Example 23e but using the product of the previous
35 step instead of the product of step 23d.
24f£/ 1-[2-(3-Chlorobiphenyl-4-yl)ethyl]-4-(3-trifluoro-
methylphenyl)-1,2,3,6-tetrahydropyridine hydro-
chloride



-42 - sodium sul fate and the solvent is evaporated off under reduced
pressure. = The product is purified by chroifat ography on a silica gel
colum using a 7/3 cycl ohexane/ ethyl acetate m xture as the el uent.

The hydrochloride of the resulting product is 5 prepared with a saturated
sol uti on of hydrdThéotitlecicdmpound iissaprtepared by followinyg whihé¢ epzobedure
obt ai ned. M = 206 : : 4
1-[ 2- (3- Chl o&f)%%?f)'ﬁ}g%?/l 2 ;E/F‘?}e“gﬁﬁ £31. PR NN Rgroduct of heTbrettous
met hyl phenyltep 2imsteadt efhyle opyeducheofiyateph?dei deM-p. 24327 EEhy|
(2-chloro-4-trifluoronethyl sul fonyl phe@gdaMmpre 25 acetate The

title conpound is t ai ned folovm{r;g—mr'ﬂi‘ored e descri bed in
Exanpl e > 2£'Ié'b(ﬂ?p'gh§?h§£¥°r ipheRyl-4-y eﬁ%ﬂﬂﬂ)&?fﬁﬁ%ﬁ?F}écetic aci d,
prepared accflubrométhylphengl) e, 2,3, 6-teétsakpdropyridine hydro-

- (3-chl oro- 4-%€ro§%£henyl )acetic acid. 24b/ Et hyl

“(3-chlorobip ?ﬁ -yl )acetate The title conmpound is obtained by

- foll owi ng t R5qf 02e@8f e5'-DicdhicrobiphenyExdnpl beBanblit using the product

- of the previous S in .he

- benzenebor oni c acz:.ﬂlde ESP%%\S%%éggggg&SaghIO%Etoqé%tge?gbgéog%%%'}cqag&e pragegure
( 3- Chl orl8bi plresgilied| baceExempded 23b but wsdng t2=(evppenerhérybbethardl

by foll owi ng Adve4qu ocedur eqe descgilpgd i n ExapplenP3robalt H5ENGot R ERY EL

of the previous_ 25 st}gg. 24d/ ] i
1- [ (3- Chl or cﬁi'}]pﬁ%?ﬁﬂp _@,y})a%%QW}g 4- hydr%‘%‘i’/- 4- ( 3-3,5-dichlorobenzeneboronic
;rir|UQFCﬂﬁﬂdbﬂdﬁﬁﬁaﬁé@dp@fi3Héﬁﬂ9robepzenéﬁwtéﬁiée%@ﬁ@pound i's ﬁbtaingd by
ol lowi ng t 05equfer, o ribe X @l | t he product
of the previ Ot}’g/ 3% g‘?e’psi n%{'%é‘gg%#gfgﬁégp‘!‘gxd%gﬂg?@%p‘%%%&gg 24e/

1- [ 2- ( 3-1€hl oxobi pFehfdnate| ) et hyl | - 4- hydr oxy- 4- ( 3-

trifluoromethyl phgy!ypiperigl : i RAM i |

foll owi ng the pro.ceduérjltéltpg gg@@??ﬁ%dlfnogéﬁgleg ygg %g't us?% ttﬁ%ée)b%%%%%pé/
of the previdagcmidbead ebnij Faardeofl ot hutpresiing Bhespepdpgy. of the /previous

1-[2- (3- Chl qytely phesvdadt-of ) 2t (Wl sdbdByiphdd ¥y ®ropyl alcohol.
methyl phenyle sy 2 38 151 SNV HE ORYS LS IS Qa-y1) ety FLr4 005 %Ers -
20 fluoromethylphenyl)-1,2,3, 6-tetrahydropyridine
hydrochloride
The title compound is obtained by following the procedure
described in Example 1d but using the product of the previous
step instead of 2-(4-isobutylphenyl)propyl methanesulfonate.
25 M.p. = 200-202°C.

EXAMPLE 26
1-[2-(2',4'-Dichlorobiphenyl-4-yl)ethyl] -4~ (3-tri-
fluoromethylphenyl) —1., 2,3,6-tetrahydropyridine hydro-
chloride '

30 The title compound is obtained by following the procedure
described in Example 25 but using 2,4-dichlorobenzeneboronic
acid instead of 3,5-dichlorocbenzeneboronic acid. M.p. = 204-
206°C.

_ EXAMPLE 27
35 1-[2-(2-Chlorobiphenyl-4-yl)ethyl]-4-(3-trifluoro-
methylphenyl)-1,2,3, 6-tetrahydropyridine hydrochloride
27a/ (2-Chlorobiphenyl-4-~yl)acetic acid




-43 - : ‘The title conpound is obtained by follow ng the procedure
descri bed in Exanple 23f but using the prdHﬁ%T of the previous step

i nstead of the product of step 23e. Mp. = 227[err]C

EXAMPLE 25 5 1-[2-(3',5'-Dichlorobiphenyl -4- I)ethyk;-4-(3-tri-

f 1 uor omet hyl phenyBy- ol lpvgneet they progpdugenalaganided inchixempde 23b2bat
2-(3" , 5" -Di GBI REObOALENEDIrSh1 8 NN  instead b€ BLELhEoEEBRAYBHebSronic
obtained by folldwi ng the procedure 10, described in Exanp?e 23b but usin
2-(p-bronnph%ﬁ&?)e?ﬁ&mﬂltle rampeyyd is ohfrined l%ﬂF@? form of a solid,
(3-chl oro-4-whiéhupsogeybyhilizedsgkbangtahenybyfsetat eM.p. =and3-105°c.

3, 5-di chl _or obenzene onl .acid Lnste of ,3-chl.oftohenzenebqroni c aci d.
S5b b (5 TR CARE VaRPhieropi Bhicfyala P aprsyi] "4RhPARORPIERISET: O
The title conpountiriflubraemetiiyiphénylppipgridéngr ocedure described in

Exanmpl e | c but usj ; r f, t.he Vil : i nst
2-(4-isobuty|phen@ﬁ?p%gg%g gﬂ@%ﬁ&ﬁq Eg 4ﬁ§%lﬂgg;by'f5&f%hl£§ Eﬁg BLocedure
1-[2-(3', 5" -Brepropedi phefyample| 23dhhut-ysiggt khe eompound of the previous

fl uoronet hyl phepyk hstdad. 3 Qﬂ¥§"3aﬂﬂﬂﬂa¥ﬂﬂfﬁﬂgﬁ¥l—4— 1) adtdr O Qi i dey o,

The title conpound i s obtained by follow ng the procedure described Ih
Exanpl e ¥d 5ﬁt4@§iﬁ% ¢ he product of the previous step instead of
2- (4-1 sobut y2' peenyt I o+ ¢pyChl6ebbipRaiyicaaie) ethyl W9~ (3-209£20850-

Fl uor omet hyl phenyPSehripRerre iy o2 d BEePFrphudrpRreialns AskPrae 20
The title conpounchieribdeai ned by fol I owing the procedure described in
e o bhoneshil P18 EBRLARED TS SRS by, AR FHY B hrocecure
EXAVPLE 137 3#esaribed 2ichEspobilpherye- angl Pafhput asida ke wreduct of the
met hyl phenylgrdy 2o3s 6- t @lclephydr ppyedgine Ryedr ochl pis 081 —qi A{Pérobiphenyl-4-~
(2-Ch|orob|phenyl-4-fllafe i C acld_ e ) L
yl)acetyl]-4-hydroxy-4-(3~-trifluoromethylphenyl)piperidine.
M.p. = 210-212°C.
: EXAMPLE 28
20 1-[2-(3'-Chlorobiphenyl-4-~yl)~2-methylpropyl]-4-(3-
trifluoromethylphenyl)-1,2,3,6-tetrahydropyridine
hydrochloride ,
28a/ Ethyl 2- (4-bromophenyl)-2-methylpropionate
7.5 g (31 mmol) of ethyl 4-bromophenylacetate are
25 dissolved in 120 ml of DMF, and 2.5 g of sodium hydride (60%
dispersion in o0il) are added slowly. The mixture is stirred at
room temperature for 30 minutes and then cooled to 10°C, 4.1 ml
(61 mmol) of methyl iodide are added and the mixture is stirred
at room temperature for 4 hours. It is poured into a water/ice
30 mixture and extracted with ethyl acetate, the organic phase is
dried over sodium sulfate and filtered and the solvent is
evaporated off under reduced pressure.  The crude product is
purified by chromatography on a silica gel column using a 95/5
cyclohexane/ethyl acetate mixture as the eluent to give the
35 title compound. '
28b/ 2-(3'-Chlorobiphenyl-4-yl)-2-methylpropionic acid
A mixture of 2.18 g (8 mmol) of the product of the
previous step, 1.38 g (8.8 mmol) of 3-chlorobenzeneboronic




-44 - By follow ng the procedure, described in Exanple 23b but
usi ng benzeneboronic acid i nstead of 3- chloFobenzenebor oni ¢ acid, the
title conpound is obtained in the formof a solid, which is
crystallized fromethyl acetate. Mp. = 103- 105&err]c 5 27b/

1-[( 2- Chi or odFpHenyd -6 yB) at2Q ymnod) hyalf opptase3um bicarbonate, 2.58 g (8

trifluoromet ybphenyt) Ft‘.'e‘t%ra'b@t%ammonlum BHEmi4e! earfd)m@@w}ﬁ'g' £0bpan Aad ;b

foll owi ng the procedure descri bed Exanpl e 23d _buyt u3|n35the conpound

of the previdtgtate dpedl quk 2 %@t%Q BS bee F§r6$1ﬂWbﬁy¢QF )%EBF?cunder
acid. Mp. df argﬁn éQh@éFh@ke AZ¢etr cooling, it is extracted with ethyl

1-[2-(2 Iorob enyl eth 3-triflyoro

et hyl phehyl F58EBES: . (A REBRBLG: PURRE HAurOELed over sggigm gulfate and
The title coﬁpbuededs ahdalﬂmdlmnltéﬂmmung idvaporetedur efE5 deseri bedduned
- Exanpl es 23e pggg ﬁ? but using the product of the previ ous step

I nst ead, of 3' -di chl or obi phenyl -4-

yI)acetyI] 4- hydrBh? griglet ri¢dcivrammephgdiptenys) purdfigidhdy chramptography

210-212[ err] BAMR h t
1-[2-(3 - Sl S o chenyT 2 425 T SDIREn, yLIIspJf%gpyI] 47(3 Wfetdhdilne/ethyl acetate
'trlfluorBhEt%¥¥EH§ﬂyP§ the 3199P§tﬁéhﬁéﬁ@p}n&ﬁrﬁ3°f they RN opflRr of the
28al Ethyl 2t{#1é&r aEaphenylthiz iM\h@EOQLsorlﬁli}ééd with 0.7 5g g:f(ﬁaatamhin

f thyl 4-b I 120
o of “sodi um MYATPRLSE o T4 ?sﬁi TErnAnSE; PG At e Duly Heared ad
mxture is s80fCefat 3 hooostenfheatsokvémt 3G nemapesatad téeh e ethe

oo 1 Cpdedalll 1s phBkeBTAkOLeRRUY| dadifidls At AL L8 v

mxture is st enperature for 0
wat er/ i c¥ SGNnhYﬂﬁpéhéﬁalékﬁ¥$mﬁeﬁphﬁﬁ1ﬂwﬂhyltaéét@ﬁ@rQQﬁgQN%kﬁhcmﬁhbgéepg

dried over S@ﬁl&fl§§|f%ﬁ%‘%Ebiﬂiéeﬁﬁ&sé”Qé*H%f%&VSGér'%odlumﬂéﬁEEéE@dand
of f under reduced pressure The crude product

chr omat ogr aphyLl BRradsianda the SALHERN sy §V§RP5ated c9§¢oh8§gﬁélefﬁ9Fced
acetate m xtpressegréhe el umd tgolide tdMtainedd tlis coppostdllized8b/froln (8

oot eyl Ty TN RN £ oot oo AR, Bl
3- chl or d¥enzemebloe oficxm of a white solid. M.p. = 145-146°C.
28¢c/ 1~[2-~(3'-Chlorobiphenyl-4-yl)~2-methylpropyl]-4-
(3-trifluoromethylphenyl)~-1,2,3, 6-tetrahydro-
pyridine hydrochloride
The title compound is obtained by following the procedure
25 described in Examples 23d, 23e and 23f but using the compound
of the previous step instead of (2,3'-dichlorobiphenyl-4-
yl)acetic acid. M.p. = 215-217°C.
: EXAMPLE 29
1-[2-(2-Fluorobiphenyl-4-yl)propyl] -4~ (3-trifluoro-
30 methylphenyl)-1,2,3,6-tetrahydropyridine hydrochloride
The title compound is obtained by following the procedure
described in Examples 23d, 23e and 23f but using flurbiprofen

instead of (2,3'-dichlorobiphenyl-4-yl)acetic acid. M.p. =
~ 181-183°C (free base); m.p. = 204-206°C (hydrochloride).
35 EXAMPLE 30

1-[2- (4-Methoxybiphenyl-3-yl)ethyl] -4~ (3~-trifluoro-
methylphenyl)-1,2,3, 6-tetrahydropyridine hydrochloride
and 1-[2-(4'-methoxybiphenyl-4-yl)ethyl]~4-(3-tri-



-45 - acid, 2.76 g (20 mml ) of potassi um bi carbonate, 2.58 g (8
nmol ) of tetrabutyl ammoni um brom de and 40%%g of pall adi um acetate in
11 m of water is heated at 70[err]C for 3 hours under an argon

at nosphere. After cooling, it is extracted with ethyl 5 acetate. The
organi ¢ phas@ticsrmﬂwmnxbhfluﬁsm$at%tmdr°PY¢idim%d and the sol vent

i s evaporat ed offlynﬁer g ' efyCegls2 T§ipssgfe 4-methox bl &YPde 5@ac&10nof

product is purified y chr omat ogr a a si |ca um u3|n

9/ 1- cycl ohexFfEHRFRBthare agd1 ﬁlzxt%réoa%e"%fl’\em‘éﬁ-heﬁtf thafqg}w lar@ﬁlde

the ethyl edms @ixbBe¢ Théihlhietagkdis Jd%ﬁed”@duc-thP@ ran@d9wetfg 0((7 @70
of potassiu of ., met han and t mxture i s heat

m hydroxi de in_ 14 0 ed
at 88 e 12 SWBHIE tihghlatiqeArs & S90Eh0r it A Fhestitred
residue i s pour€to?@t fowalehoule andktacbdifiedi dithed W thydrddhldtic acid
hydrochl ori ¢ I C Y, Dl grigde, .
the organic ah'g'{stglc?rg ?ﬂgntwo eéhés%%gﬁén%%u%%%g%]n%n;&é] 4h{|t TP no&géhgeie 1S
solvent is apaqm@neeqtl ‘oithuﬁ’dbylreqaceue- Theesombdned oRganigplphiases are

obtained i Q:lrféd’sc;\féf | 2683wk Qﬂlfﬁtef HE X%B@.@Ehtﬂylls %@a?g)ﬁéfe’g W£e Londer

givelg{ he title conpound orm
145- 146[18r r jRgduced gcpresspre3 anf| olt&i§ pHeide 4-predychet Ayl pwﬁwﬂ by

(3- trlfluortamtdmdﬂmﬁbﬁﬁ 1, 2n3, 6atetéﬁt'51§|é.0- el .colug iduBéng a 9/1
hydr ochl ori i s obt ai.ned

tl e conpoun b fol | qw t he
procedur e 2§Y§é§ﬂ?§w/%%§ja "Wﬁp SRF e tﬁ}t Siis 'ng% ngqac U RE
0}‘) the pr&f eud. st emns:mii]ﬁa;i ofbfa '(9:235 -ndi:ahd e adff reny3-biromoacetyl-4-
yl)acetic agj 2 g} -
1155 (o: e aT T SRR} Shromosest s g gnetonybiphentl Msdndls,
nethylpHény@ﬁ-PﬁPlﬁEﬁdetréh d90¢9F0a9n@Ohydpécﬁh@rﬁ@@ve isomerTmixture in
conpound i s 1g9bteai ped oy tfﬂé%f&éé’iﬁ&”&&féubﬁd 5 q;es,ﬁil Bed {7 AP £fane

23d, 23e and 23f but using flurbiprofen I nstead o
(2, 3' - di chl G&SpigHeHed - 15a%e19%rac. dThe) pixture 181P98§Fé‘r APES oS 1 N

base); m p. socﬁ.Qﬁtr 0P gY@ 0881 9ti68) is3added until the pH is b@é&WL%rﬁD
LT ol Bl L S T g oroenic phar
1- [ 2- (426 retilsoxdthigtherye e 4sgdijenhyh]l £d4t¢ 3andi the solvent is evaporated off
under reduced pressure. The residue is taken up with 160 ml of
butanol, and 5.1 Q (0.019 mol) of 4-(3-trifluoromethylphenyl)-
1,2,3,6-tetrahydropyridine and 5.9 g (0.0427 mol) of potassium
carbonate are added. ' The mixture is refluxed for 6 hours, the
25 salts formed are filtered off and the solvent is evaporated off
under reduced pressure. The residue is taken up with ethyl
acetate, the mixture is washed with water, the organic phase is
dried over sodium sulfate and the solvent is evaporated off
under reduced pressure. The residue 1is ©purified by
30 chromatography on a silica gel column wusing a 7/3
cyclohexane/ethyl acetate mixture as the eluent. The fraction
of Rf ~ 0.5 is isolated (thin layer chromatography; eluent:
cyclohexane/ethyl acetate = 1/1). The product with the
slightly higher Rf corresponds to 1-[2-(4-methoxybiphenyl-3-
35 yl)ethyl]-4-(3~trifluoromethylphenyl)-1,2,3,6-tetra~-
hydropyridine, the hydrochloride of which is prepared with a
saturated solution of hydrochloric acid in ethyl ether. 0.9 g
is obtained. M.p. = 185-187°C (crystallized from acetone}.



-46 - f I uor onet hyl phenyl )-1, 2, 3, 6- tetrahydropyrldlne 11.5 ¢
(0.0652 nol) of 4-nethoxybi phenyl, 50 m oft7- di chl oroet hane and 5.42 ¢
(0.0625 nol) of bronpacetyl bronide are mxed. The mxture is cool ed
to -10C and 9.3 g (0.070 5 nol) of alum numtrichloride are added. The
mxture is stirréhe praduciOpith] €heors2idithins howkenacRi} f iced reispontikg to

hydrochl ori g %g<%4._méﬁﬂd%%ﬂgkhé4¥}‘¥ﬁQﬁQ§%§?g?gp éﬁparated and €1 uoro-

aqueous phase is e conbi-ned organic
phases are methyliphensiarlscidnh-hiftinahydndpyislivent | $sevapopbatedof ffrom

under 10 reduepddyiAs BHHeARG e Fe d¥ Qud1ie PW. 'ﬂ'%dlbzo 123°C.

chronatography on~ a silica gel col um usi ng a
cycl ohexane/ et hyl acetate mi xt ur e ZXEMBEE Sdlent. A fraction of Rf [err]

0. 3h COBSI ﬁfll-r[Q-O(M '&Wybﬂﬂwrﬁrlﬁfﬂmmm&qa-}ﬂn@luorw

S met hoxyhl t ne

iSolated. %&ﬂ&ﬂ&%&%@%&%ﬁ\?&%%&%&%ﬁ?ﬁ% dhloride '8 |

trifluoroacetic &idd amd 5. .14 of mmadlot hylesd | ande- [2- (4dr-enertdfdrybeicpHeory 13-4 -

“ hours. The ?‘2%%%&1H54p92ﬁﬁg- E%fdﬁgﬁﬁkqéheHH“QQQ]Qp]hxprOX'de solution is
r

- added unti | i's basi c d"éxt'racted with ethyl
acet at e10 Th&esix @5%ﬂﬁ¥§§¥n9n5;RﬁﬁRﬁfQﬂNHa@ﬂﬁﬁiﬁﬁ%ult@teEaﬁEPﬂﬁe SOrverits

I's evapor at ads%flved iwnders meduceds g eﬁ?&f@bra}ﬁfcrééi&l@n' ackeken Je dMdry
160 m of but anol,, and

4-(3-triflubPg TRy reflq"éeo Oé° n%) %r’é‘l’n‘}ﬂ?opyFFdi‘ﬁepﬁH&feﬁl gngo ice

(0.0427 nol pndf qWicasitated apAbhoamt hy’irAdedso el oh X L8l eadded ef:bumﬂa
for 6 hours t@e 25 ati formed,are . fi terqg ogg nd the,sol ve
ires, Hhach B REny L

evaporated 0O mﬁ# eﬁﬁc§§t§F€§§ PEFEAtS takgh uﬁﬁﬂﬁﬂ%c
ethyl 15 apbbaaee, 1shewarslxedr ews,ishwareatar wiatnid wdtréed tdmdor@ml c@hee i sis

dried over éQQEB?h%%bT%$% %BﬁeEh eﬁﬁh %nbfe§s?¥@por§h%d sk due l%ns’aﬁﬁled

reduced press re5| puri chrona to
on a silit¥ Juromatgrarhy 8§|r?g Slhlca/ gel %Wrbhéﬁaﬁg/ahw

m xture as hERaﬁbVéﬁhyl'Haéﬂaﬁéﬂmﬁﬂture & tHhe [€16énd. 5 Tﬁe'%@ﬁ&b@%ldﬁﬂaéW

| ayer chronato cl ohexane/ et hyl cet at 1)
The productS %r@% ey s®i Sﬁﬁ%aﬁﬁ 108 Qs 36‘#&5 efblorlc acid in
1-[ 2- (420ret bokyhi ré’lﬁlrmt %o 3pive 0.43 of the title product, which is

yl)ethyl]- 48£§S% m%&g%dpggggybgge%¥hgpé12 3M ga?higégd nggropyrldlne t he

hydr ochl ori | STprepare ol ut'i on of
hydrochloric acid in ethyl ether. 0.9 EXAMPLE ¥Ibtained. Mp. =

185-187[ er rj Crpcrystgkhokgearbomyasatorgbiphenyl-4-yl) ethyl] -4~ (3-
trifluoromethylphenyl)-1,2,3, 6-tetrahydropyridine
25 hydrochloride
A mixture of 400 mg (0.9 mmol) of the product of Example
31 (free base), 5 ml of DMSO and 49 mg of 60% sodium hydride is
stirred at room temperature for 2 hours. 46 mg of potassium
iodide and 0.17 ml (1 mmol) of ethyl l-bromobutyrate are added.

30 The mixture is stirred at room temperature for 2 hours, poured
into water and extracted with ethyl acetate. The organic phase
is washed with water and dried over sodium sulfate and the
solvent is evaporated off under reduced pressure. The residue
is purified by chromatography on a silica gel column using an

35 8/2 cyclohexane/ethyl acetate mixture as the eluent. The
hydrochloride is prepared with a saturated solution of
hydrochloric acid in an ethyl ether/isopropanol mixture to give
the title compound. M.p. = 242-247°C.



-47 - The product with the slightly lower Rf, corresponding to
1-[ 2- (4' - met hoxybi phenyl -4-yl)ethyl]-4-(3-48~ trifl uoro-

met hyl phenyl )-1, 2, 3, 6-tetrahydropyridine, 1is isolated from

I sopropyl ether intheformof a solid. Mp. = 120-123[err]C. 5
EXAMPLE 31 1- 2-(4'-Hydroxybi pheny EXAMPLEe3By| ] -4-(3-trifl uoro-

Enit QZ I pheny|;|) [12.2¥§>11§hé;?%i ﬁP@%ﬁtﬂ Dg- t‘.‘!’%?ff‘i@éf&ﬁethylphenyf)5 g

yl ) et hyl ] 4- r?t%ﬁ%\?m ‘}el M%hlﬁﬁld% etrahydropyri di ne, |
prepared a@3dMdiag(si phegymlapl)égganbg dissolved in 3.5 m of 33%
hydrobromic acid jn ac ic aci

. he solu&lon is refluxed for 3.5
hours. 1P is pour‘@'&falﬁ}B ¢ cgompoungd yis,ROLAiNe e BY. QRN drltfx | BEOcedure
solution is dultesibedt i& Exampkéur2sb Wbheh usimxt Gabﬁsedophteheehlwl alcohol

I acet at e. The or ni c she
| sol vent is TDSt&S por%éL g??%h%?’%&du% %rg%\ﬁ?)gfsq;ﬁgoqgj;? afgacetlc
- purified adiyd oélsmmt agdabbyzenehosbhb.caag:&ld doistreadishg3-echl Gralyehvene -

' hexane/ et hyl 363:%9& tur . The hydrochl ori de IS
| prepar ed W|t sgét Ear‘g}fdéd sl\g %tlon of (ﬁydrochl oric acid in 20 ethyl ether

"to giveld. 4§3é>/of T@RIF?'FEI pFugthethylipttoluenesulfonat® | i zed from 95%
ethanol. Mp. = Zp4 ?VS ]n@nol) of the product of the previduéMiép 3znd 1

1-[2-(4'-Etho bon Il -4-

trl[fl ﬁororre&?%b??e %/J' gx¥ ggtF E?HFéﬁyl’-Pd né‘lzﬁ’(f RiFicHme R stirred
ﬁ\ mi ;<t ug em0fat]flﬁﬂadm tﬁéln@efmnh:)e ?é\ééi}ﬁl@]éﬂduct[‘héf mExagpkeis po'BJJre(d:j rﬂta:o 1N
ase), Q o % sodi u r e at_room
t enper at ur e WK iﬁofrjsc ach r?gOlde &a@%&uﬁ&%ra&&& d’él%}hdeﬁh Aegyate-
mol ) oft5 et [Mhe brtgamtdatmyars& elarvasa‘cbﬂ:d«utiﬂ 3 Theodixtmrhydrosside reslwtion.
[ 00mM L eNper JIir £ [ Q38N BOHIGH s ol M Chvaps xbaached i idhyced

et hyl acetate e organi ¢ phase 'S vvash ried over
sodi um sul f RresE&vFe-he Thesgemifius sisyaperifiedofy usbepmasegeaghy on a

pressure. Thglied dye 1 colhﬁmplﬁdnfrigadabE/Qhré}{&it@ﬂéﬁpbyzorbﬁl%ﬂé}é‘a?ln%thyl
col um usi ng\@ﬂt&}I cl ohexane/ eted_}/ acetvat e.m xture ason'E hoeur? uler{]tthe
The " hydr ASREAIE N R RR G PSS A R Jie gromp
hydr ochkori €oat dfi mraidi.hyl et her/i sopropanol m xture to give t he
title compoyad, M o~ Biiheatfl- S 19 ethyl] -4~ (3-trifluoromethyl-
phenyl)-1,2,3,6~tetrahydropyridine hydrochloride
The title compound is obtained by following the procedure
described in Example 1ld but using the product of the previous
25 step instead of 2-(4-isobutylphenyl)propyl methanesulfonate.
M.p. = 191-192°C. _

EXAMPLE 34
1-[{2-(3'-Chloro~-4'-fluorobiphenyl-4-yl)ethyl]-4-(3-tri-
£fluoromethylphenyl)-1,2,3,6-tetrahydropyridine hydro-

30 chloride '
34a/ 2-(3'-Chloro-4'-fluorobiphenyl~4-yl)ethanol
The title compound is obtained by following the précedure
described in Example 23b but using 2-(p-bromophenyl)ethanol
instead of ethyl _ (3-chloro-4-trifluoro-
35 methylsulfonylphenyl)acetate and 3-chloro-4-fluoro-
benzeneboronic acid instead of 3-chlorobenzeneboronic acid.
34b/ 2-(3'-Chloro-4'-fluorobiphenyl-4-yl)ethyl methane-
sulfonate




-48 - EXAMPLE 33

1-[ 2- (Bi phenyl - 3-yl ) et hyl ] - 4- (3-tri f | uor ore¥Hyl phenyl ) -

1,2, 3, 6-tetrahydropyridine hydrochloride 33a/ 2-(Bi phenyl -3-yl)ethanol
5 The title conpound is obtained by follow ng the procedure

described i n Exanfhe 23bleuicompiongd3-is criniorest Hyy &dLbiwing thenpresddure

O et ool dagsdeibbh! yor aRines Ud OByLPOSIKE) 368! ifroauc e ek ehratous

benzeneboroni ¢ aci d | nst ead enzen boroni ¢ ac
58- 60[ err] C.S%@pP BBEFeQd(prﬁérﬁ?t‘léopp):&ﬂ-ﬁi}ﬁnﬁli Broekésaleehale

0.7 g (3.5 ny@t) of[phe3preHiskoocl ! Lmuaké}bhpﬁén_?leﬂ-?Mie%hyl]-Q—(5 2 ol )

of tosyl chlorlde m t enperature
over ni ght". The n1f#uFﬁlgguﬁﬁﬁgéﬁhfthefY ) = gdﬁoEﬁFEFP88§8|d sol ution
~and extracted w tpyeidjheahptizbehlbridéhe organlc phase i s washed mnth 3 M

- sodi um hydr oxi de ution, I s .dri aver od| sulfate
evapor at ed under fg%uéégﬂe °°HP8§§Sr&S %%ﬁ' ?ﬂﬁqQI% ebgrocedure

gchronatograpﬁ@SQMibed inSEﬁam@hﬁﬂ1demmmuasn99th99PIG@W¢ufuﬁlEMQ previous
cyel ohexane/%{yzolnsft@ﬁ tyee %ﬁhuagogﬁggﬁﬁh%hﬁ}ﬁ.ﬁbrbByﬂ' VitetREnbEshh Bonate.

- conmpound in t ormof an oil
~ (Bi phenyl®- 3-N4iD et Fiy2382228°€¢ i f | uor onet hyl -
phenyl)-1; 2, 3, 6-tetrahydropyridine hydegeMmE ¢ . The title

conmpound is ©ob | | owi ng, t he. ] b in Exanpl e 1d
Co o ¢ oL Do P el 1 SLSERTTE Ty o eblERFL O0S-
2-(4-isobuty&x&ﬁl@d#@memhylphehphpsnL2paasetetrahyapo yxri@ind92[err] C
EXAMPLE 34 +€&é§ a%hloro 4' -f| uor obi phenyl - 4- yI)ethyI]-4-(3-tri-
quoronethyI ) 6-tetrahydropyri di ne hydro- 30 chloride 34al
2-(3' - CHbor Salf2u64obremenyennlyr;eZhdanethoxyethanehe title conpound is

obt ai ned by foll C r ripe t &S
e oy tov| i fiGcbiFe PERCEU 0. 01 ASEFT SPOH bAoA GoRdioRY] §26ML

(3-chl oro- 4-qfr.Fraslﬁ&hyéprhmfwm@mer:onmﬁhéﬂy|9>5c@t%m@nol agfAd 0.67 g of
3-chl or o- 4- fAnﬂSéﬂlte®b§RZq72QJbQI§rht§fﬁ§:té’dlf‘éieadh@ﬁr§ chlA@rt@Qere&sm onig "

23: ?onat e34bi/s 2f ftezggclioro %élflltueora%) p@gny :thgrggt h%llutlon r}.s- evaporated
20 to glve 2.4 g of the title product in the form of an oil.
35b/ 2,2-Dimethoxy-2-(2'-trifluoromethylbiphenyl-4-yl)
ethane
The title compound is obtained by following the procedure
described in Example 23b but using the product of the previous
25 step instead of ethyl (2,3'-dichlorobiphenyl-4-yl)acetate and
2-trifluoromethylphenylbenzeneboronic acid instead of 3-
chlorobenzeneboronic acid.
. 35¢/ 4-(2-Trifluoromethylphenyl)acetophenone
A solution of 4 ml of trifluorcacetic acid and 4 ml of
30 water is added at 0°C to a solution of 4.6 g (0.0105 mol) of
the produdt of the previous step in 4 ml of methylene chloride.
The mixture is stirred at room temperature for 2 hours, poured
into water and extracted with methylene chloride. The organic
phase is dried and filtered and the solvent is evaporated off
35 under reduced pressure. The crude product is purified by
chromatography on a silica gel column using a 9/1
cyclohexane/ethyl acetate mixture as the eluent to give 1.97 g
of the title product. .



-49 - ' The title conpound is obtained by follomnng t he procedure
described in Exanple I c but using the produé?~of the previous step

i nstead of 2-(4-isobutyl phenyl)propyl al cohol. 34c/

1-[2-(3"'-Chl oro-4'-fluorobi phenyl -4-yl)ethyl]-4- 5
(3-Lrif|uoroBﬁﬂMyhpEMqu-4kCZéiniﬂiunquanhylphenyl)acq@nphﬁnaae

hydr ochl ori de td e o] n ' e a
procedur e desgeredaln E&:d Fﬁ8¥g %Ef u?Fﬁghghefgrg%i g%%ﬁg %?eV|ous
st ep i nst eadtemperefursomi y@p‘ﬁeﬁ?l Bprsphu timsn hefiedw flosat@ S 0oumelh. of the

218- 220C. Froduct of the prev1ous S MAleE 554 ml of methanol.  The
1-[2-(2' -Trifluoronethyl bi phenyl -4-yl)ethyl]-4-(3-

trifluorohet RyKENERy LS BELLE! P@tF&ﬁVﬁF@ﬂﬂq ﬁ¥§e for, dghgukser ithe £91lvent

35a/ 2- (4- Bi@”@ﬁb@@ﬁékéBibﬁﬁfmiﬂ@xrébﬂdﬁ@ is takenl%pﬂw&tﬂewﬂﬁeﬁ ﬁnﬁoﬂﬁb
nol) of 4- bronngcetopheno | ort hof or mat e

net h
of methanol ANF-YrE7YF & facaﬁ%éfﬁ'i’} e‘ﬁﬁ/];z%c? aref | uxed ?Bgagiﬁoahese is
“After coolindrietl overs dodiwen edudfa€el i ardantt Iterdd | hededtlsel Wolrents is

S1apo 2, Afhiies ded Sheble L4dien8 iy 1 Lol o 9000 en

35b/ 2,2-Di uorone
The t|tIH)cohp§&ﬁdPr9du§¢alned by foll owi ng the procedure described in

Exanpl e 23b Bgh/u3i-Be-omde 20 @d UQ&uQﬁu%E%mﬂ&ﬁ&UﬂH?h%ﬁy&LpruD%Eﬁﬁﬁepf et hyl
(2,3 - dlchloroblphenyl ﬁé%£%acetate and

2-trifluoromethyl préngl TEdom theirFodygist@bdthe gpregious step, 4.4
chl or obenzenghborgmi erg€idoroace8de/ #id and 2.3 ml of triethylsilane are

(2-Trifluoroneth Iphe y aceto henonge | ut i,on of 4 f.
trifluoroaceftE® ‘g gﬂ TRy LhafEElrge ddg ? tagé is then

sol ut i onisof poﬁrgd(01®t©5 molmmﬁture t dven i ictired oéftheopcentnatedtepoddum
m of methyl ﬁgSrSané' %%mtlonTh&n&‘ &gtér € dre Sigééﬁgﬂﬁ‘ ngxte%&@mt e{@efaﬁftﬁéé%ted

for 2 hours, poure wat er éxtracte I'ene chlori
The organi ¢ Withpigidwl sa§ﬁ|‘té1@eandth¢l rEgégigndehdee sGJSveﬁFle@ @MFor §oddum

of f. 35 undeguiggeeedaaaeS§aée solvEHE ciydecphpdugtelss BEE'fhﬁQeEY reduced
chr omat ogr aphy i ca ol um usi ng

cyclohexane/BFﬁ?FuéﬁeFatglﬁFxFB?egé§thE°@ gEAE-t o give 1 97 g of the
title prmduc85€/ 1-[2-(2'-Trifluoromethylbiphenyl-4-yl)ethyl]-4-(3-

trifluoromethylphenyl)-1,2,3,66-tetrahydropyridine
hydrochloride | o
_ The title compound is obtained by following the procedure
"described in Example 1ld but using the product of the previous
25 step instead of 2-(4-isobutylphenyl)propyl methanesulfonate.
M.p. = 176-178°C.

EXAMPLE 36
1-[2-(3,4-Diisobutylphenyl)ethyl]-4-(3-trifluoromethy1-
phenyl)~-1,2,3,6-tetrahydropyridine oxalate

30 36a/ 1,2-Diisobutylbenzene
A solution of 9.4 g (0.07 mol) of 1,2-diphthalaldehyde in
30 ml of THF is added dropwise under a nitrogen atmosphere to a
2 M solution of isopropylmagnesium chloride in THF. The
mixture is then stirred at room temperature for 2 hours and

35 poured into saturated ammonium chloride solution, the THF is
evaporated off wunder reduced pressure and the residue is
extracted with ethyl ether. The organic phase is dried over
sodium sulfate and the solvent is evaporated off under reduced



-50 - 35d/ [err]-Bronp-4-(2-trifluoromethyl phenyl)acet ophenone

0.38 M (7.5 mml) of bromine is added drophi~se at a t enper at ure of
Oferr]Cto a solution of 1.97 g (7.5 muol) of the product of the
previous step in 5.4 m of nethanol. The 5 mxture is stirred at room

t enper at ur e gmEsSudwur s, Thee sosidume is 'paréfapdr b ed ahfirfomattiogymragahiydueni sa

taken Up W I YLLIG@N Lo i usllha 40P/ SRl CRELALE MY LU 268 R Brure

The organic ase i ed ov ered and
solvent is as ehapedaead. ofleumdeesuéumcgddppésw edissqived 2i8 §16f mheof

10“t'epr 8R&hol, and 5 ml 96% sulf cid and 0.67
1- Brono- 2- (2 -trlgﬁ%o?oneto bfghenyﬁ' %ﬁ)ethaﬁu uric aci an g (3.5 ﬁ%n?g

4
of the pPodid® R 2FR AHERA. stERe mixzture ig fbydlquerrﬁkﬁ%aﬁcfeﬁ@n%plaem
2.3 m of trdaiduisd | ane ﬁé&n tempeé xeghpdd tAer e XEne a:héof@ﬁiéapohrﬁ&ﬁné of

hour s. It is,then 1 o] into a m.xt on tin oncen

Sodium | HGHSHR BaBLIGR aRRRFEREY, (ROl T o BOREH am TS eFPALISE 1S
with ethyl atidttasmedt b&éfer gare csphaeatl s.sjreeaiporeteéocblftfm the s trlefsddmeants
“the sol vent u . V,

conpound. 2(3J aﬁ‘f%f 6{&9 VFZ&? &iﬂ% ué(‘:)trgo’?réei’t ﬁa?%ir%lhxe Zf'qu’S %}1&? "%21%]?33‘ &ﬁé&?s
trifl uorlgrretkmqé]mmmi;e 1S<2113t50m eanrdhhenpyithi weter, the orxmmmhasga is
The title cipQNGAE OhEaLPePehY ge ngegawa B&%C%lare% re ;E?é’séﬁ‘re

Exanple id but usin e product o revi ous step i nstead of
Bord

2- (4- i sobut YA KEHA ;gflofne*%hﬁrf@swq ddReund JMp*—her P pfg@n oil.
EXAVPLE 36 36b/l-1-Bsfchad-2* (3puayiﬁw1ﬂéw1}&ﬁéhén f1 uor onet hyl -

phenyl)-1, 2, 3, 6-t opyridi ne,oxal a 6 i.sob | benzen
N solution-of 9. FHF (oL ove repnesd *52 PhEeiaed Runyad Lo ind Sk dare
S addedsdr@adcs:ahmtiein aExampmgenaabmspmarreg ttha produdt sfl wheorpmdvious

|sopropylna%Q%‘;ﬁnég%?4]é¥a éé%P b HZéQF m xture is then stirred at

roon1tenperatu ours an oured T nto saturated anmoni um chl ori de

sol ution, tROSTHR 1R~ (3 Arbieabutyiphenyhiethytletdre6 tRiEnaro~ and t he
residue is enid iy Bshany 1) £1 1Y) 3 Sghedtraniir Pt ind aaf1d e dri ed over

sodiumsul fate and the"sol vent is evaporated of f "under _reduced
The title compound 1s obtained by following the procedure

20 described in Example 4b but using the product of the previous
step instead of l-bromo-2-(4-iscobutylphenyl)ethane and treating
the resulting base with oxalic acid instead of hydrochloric
acid. M.p. = 175-178°C. '

EXAMPLE 37

25 1-[2-(3,4-Dipropylphenyl)ethyl]-4-(3-trifluoromethyl-
phenyl)-1,2,3,6-tetrahydropyridine oxalate
37a/ 1,2-Dipropylbenzene

The title compound is obtained by following the procedure
described in Example 36a but using 1,2-dicarboxyaldehyde

30 instead of 1,2-diphthalaldehyde.
37b/ 1-Bromo-2-(3,4-dipropylphenyl)ethane _

The title compound is obtained by following the procedure
described in Example 36b but using the product of the previous
step instead of 1,2-diisobutylbenzene.

35 37¢/ 1-[2-(3,4-Dipropylphenyl)ethyl]-4-(3-trifluoro-

methylphenyl)-1,2,3, 6-tetrahydropyridine oxalate

The title compound is obtained by following the procedure
described in Example 36c but using the product of the previous




-51 - pressure. The residue is purified by chromatography on a
silica gel colum using a 7/3 cycl ohexaneFéhyl acetate m xture as the
eluent. The resulting diol is dissolved in 110 m of absol ut e et hanol
and 5 mM of 96% sulfuric acid and 0.67 g of 5 10% Pd/ C are added. The
mxture is hydpoenst €8dabratlMpHidRR~26- (3, 4-Ii93DpropdlphenyD) eeiasiet ure. p
After the thegjaﬁ @ (?m)unt of hydr ogen has been consunmed (about 7
hours), the § filtered off, the solvent is evaporated off,
thesresidue is taken up wi th et hyl EXaMPaEe38t he mixture is washed with

aqueous 10 bj_cpybppad g,gsg] %]?Q[ 1 d9u¢y phase is
dried and the [?ol vent I'S eva%%h )t jrlt\jdeél-re c]é%ﬁpéiéssure y1P to give
3.9 g of 5t he 43 13 SteaprrbYArePYFdiRg m of an oil . 36b/

1- Brono- 2- (3, 4- d'Tl@bE'it’i@héaMbeﬁﬁHaﬂg obtalned Bj&e ltlloeufi@méﬂtndpfécedure
obtained by follow ng the procedure 123 escrib in Exanpl e 4a ut u5| ng
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using the product of the previous




T

B0-182( err]c o o oremer e (s 4-?3'-'5%2{'5"22“' ”HIITIIHIIIIIIIIIHIIIIIIIIII
2- (4- Cycl ohexyl phenyl ) et hyl ] - 4- (6-chl oropyrid-2-yl)-

5

-52
=1

1-1

1, 2,3, 6-tetrahydropyridi ne The title conmpound |s obt ai ned by
foll ow ng the procedure described inclxeMgple 22d but using

1- br ono- 2- (4-cycl o- hexyl phenyl ) et hane (prepared according to Exanple
19a) instead of 4-(2-bronoethyl)bi phenyl. 10

EXAMPLE 39 1.1-[2-(3- cowpaupdphénfbypudpyl(fJ4- (6-chl oropyrid-2-yl)-

1, 2,3, 6-tetrahydropyridi ne hydrochl ori de The title conpound is
obtalned by follow ng the procedure described in Exanple Id but using
4- (6-chl oropyrid-2-yl)- 15 eﬁqahydrop&# rrg'repared accordi ng
to Exanpl e 22c) i nst ea w N—CH,-C (D
4-(3-trifluoromethyl phenyl )\ , 3, rahydro-! ydine. Mp. =
185-190[ err] C. | Ry - 53 -

CLAI M5 1. A ﬁp pound of formula (I): R '
[err] 5 in whic Yis -CH or -N; ™2 Rlerr] is hydrogen,
a halogen or a CFlerr], ((err]-Cerr])alkyl or (derr]-

in which
Y is -CH- or -N-;
Ry is hydrogen, a halogen or a CF3, (C3-Cq)alkyl or (Ci-

10 Cy)alkoxy group;
Ry is hydrogen, a halogen, a hydroxyl or a CF3, (C3-Cg)alkyl or
(C1-C4) alkoxy group;
R3 and R4 are each hydrogen or a (Ci-C3)alkyl; and
X is '
15 (a) a (C3-Cg)alkyl, a (C3-Cg)alkoxy, a (C3-C7)carboxyalkyl,
a (C3-Cg)alkoxycarbonyl (C3-Cg)alkyl, a (C3-C7)carboxyalkoxy or
a (C1-Cyg)alkoxycarbonyl (C3-Cg)alkoxy;
(b) a radical selected from a (C3-Cy)cycloalkyl, (C3-
Cv) cycloalkoxy, (C3~C7)cycloalkylmethyl, (C3-C7)cycloalkylamino
20 and cyclohexenyl, it being possible for said radical to be
substituted by a halogen, hydroxyl, (C1-Cg)alkoxy, carboxyl,
(C1-C4g)alkoxycarbonyl, amino or mono- or di-(Cj-Cg)alkylamino;
or
(c) a group selected from a phenyl, phenoxy, phenylamino, N-
25 (C1-C3)alkylphenylamino, phenylmethyl, phenylethyl,
phenylcarbonyl, phenylthio, phenylsulfonyl, phenylsulfinyl and
styryl, it being possible for said group to be monosubstituted
or polysubstituted on the phenyl group by a halogen, CF3, (Ci1-
Cglalkyl, (Cl—C4)alkoxy, cyano, amino, mono- or di-(Ci-
30 C4)alky1amino, (C1-Cs)acylamino, - carboxyl, (C1-
C4)alkoxycarbonyl, aminocarbonyl, mono- or 'di-(Cl-
Cyg)alkylaminocarbonyl, amino(Cl—C4)alkyl, hydroxy(C1-Cq)alkyl
or halogeno (Ci-Cgq)alkyl, _
the salts and solvates thereof and the quaternary ammonium
35 salts thereof. |



10 (err])al koxy group; Rlerr] is hydrogen, a hal ogen,

CFlerr], (Cerr]-(err])alkyl or (err¥err])al kOXy grouammmlllmllﬁllll " II
Rlerr] and Rlerr] are each hydrogen or a (CJerr]-Cerr])a

15 (a) a (Jerr]-Cerr])alkyl, a (C[err]-C[err])aIkoxy, a
(C[err]-C[erz])carboxyebhpbund aclording to claim 1 in which X is in the 4-

(C[err]-CIeré%% %yggr £%¥§Er$égLS[r])alky|, a

(derr]-der car oxyal xy 0

(derr]-der3])al koxkcastpoyh@Ceeccrdihgr o atleiny;1 or claib) ain adhich X

sel ected fr o Kk (We}
(C3-C7)cycl o kyI%’tqi Ygié h h%‘errt]‘ %}hggﬁyq'lsaﬁ%dr?ggw tute% by 1 to 3
cyclohexénylha Pgemdei gtﬁo Be tokosdi éCra@atalkyd, bk to 3sBsrraladlony.
?CPaI o?eg[ hydrf.cwls (& agdd,llqertrd)@ kamdnc;ar BOX¥b, 3 mono- or di-(Cy-
err err])a car bon a
di-(err]- (ﬁ 31k + 3% nﬁ to¥' 681'C4{mcylf‘3}n%' ot ot 3eFREPRHYEs ol tO 3
pEeny: pﬂerm(y—cpmmd>ﬁyrté)ﬂboﬁb125l (td ﬁBr]amG:beba]rblahml phelnybam mono- or
enyl met e ar. A enyl.t_hi
Bhenilsulf%njﬁ (%%f%®% Aﬁ%ngé%rbonyf TYFS ePﬁ&Qh QY)q ﬁg%ﬁ sa}% 3
gr oup tdObeInbﬁmsmwﬁﬁthmb@lkyl or botQS&bB@lQQQEG(@n-@hbabhbhyl group by a
hal ogen, CFlgrr], (£ %hfc]cels fqrerehéa Ciara ﬂﬁ”df Gl | LBhEBYKds of
a

cyano, amino, nono- err | anmi no,
(Clerr]-d eriqymeld akl ho, the saygﬁtgﬁy§olv gEF@ﬁand the quaternary

g[[err%ga: towml)salts @tﬁ%ﬁ@&ﬁ berytein monol-k or (C[err]
err a nocar no r
hydr oxy(d graﬁr? Ger3 iy TLﬁ g\r’% %F}F ?Cfc[}‘( ‘QIPT %e‘?‘?ﬂ"ﬁ“é}%yfn) t he

salts and sol vates thereof and the quat ernary anmonium 35 salts thereof.
2. A conpound according to claim X is in the 4- :
position of the phenyl group. 3. cokgbng to claim1l

or claim2 in which X is a group iS substituted
by 1 to 3 5 halogen, 1 to 3 CF[err], 1Y 3 (Cferr]- C[err])alkyl 1to3
(dJerr]-derr])al koxy, 1to 3 cyang, 1 to 3 amno, 1 to 3 nono- or

i-(Cerr]- Cerr])alkylamno, 1R9 3 (CJerr]-Cerr])acylamno, 1 to 3
carboxyl, 1 to 3 (err]-Cerr])al koxycarbonyl, 1 to 3 am nocarbonyl, 1
to 3 nono- or i-(Cerr]-Cerr])al kyl am nocarbonyl, 1 to 3

ammno(Cferr]-C qrﬂ]musul Y lard® Ry 18rbydpxyéfiwed] £6ker) alkyklaiml 1,0 £
hangeno(C[err!-g%frrJQ )Eompouné'of formuf% ffﬁf for the preparation

of the conp

in which Ry, R3, R4 and X are as defined for (I) in
claim 1 and L is a leaving group; and
25 (b) the resulting compound of formula (I) is isolated and
optionally converted to a salt or solvate thereof or a
quaternary ammonium salt thereof. _ _
5. A process for the preparation of the compounds of
formula (I) in which Y is -CH-, the salts or solvates thereof
30 and the quaternary ammonium salts thereof,.wherein
(a) a compound of formula (IV):.



formula (1), the salts or sol vates thereof and the guat er nary

salts thereof, wherein (a) an aryl-1, > % B- tetrahydropyrl dllmuﬂfmnmm""m‘
formula (11): 15

in which Y and RL are as defined for (I) hp cIa|n11, S ' reacted with a

conpound of formula (I11): 20 [err]
def igedqfor(g¢ty) in

in which Rerr], Rerr], Rerr] and
claim1l and L is a |eaving group; an (b) \the/resul ting conpound of

formula (1) is isolated and optiofally converted to a salt or solvate
t hereof or a guat er nary annDniﬁglsalt t her eof . 5. A process
for the preparation of the conmpounttd of formula (1) in which Y is

-CH, the salts or solvates thereof 30 and the quaternary ammoni um salts

t her eof , wherein (a) a conmpound of formula (I1V):
- 55 - in which R; is as deflimed for (I) in claim 1, is reacted
with a functional derivative of the acid of formula (V):
s .
O R
03 X
HO-C— ? ) (V)
R4 '

Ry

_ in which Ry, R3, R4 and X are as defined for (I) in claim
1, _
10 (b) the carbonyl group of the resulting compound of formula

(VI): .
HO . 3
OO D -

Ry

is reduced, .
15 (c) the resulting intermediate piperidinol of formula (VII):

N-CHZ—C—<__\ (VID)
|
Ry

is dehydrated and
20 (d) the resulting compound - of formula (I) is isolated and
optionally converted to a salt or solvate thereof or a
quaternary ammonium salt thereof.
6. A compound of formula (II'):



in which Rlerr] is as defined for (1) inclaiml, is reacted

functional derivative of the acid of formd®%~V): 5 ““’IIIWI“"” "III l”“l
[err] in which Rlerr], Rerr], Rerr] and X are as d&fi hed" *
for (1).-in claim 1, 10 (b) the carbonyl group of the resulting conpound
-of formul a (V1): S reduced 15 (c) the resulting
‘intermedi ate piperidinol offwnu [err]

is dehydrated and 20 (d) -the npound of forrmula (1) 1is

i sofated and optional ly convertedq 0 a{sal t NorHsol vgIE) t hereof or a

guat ernary ammoni um salt thereof. 6. A/compound of formula (11"):

in which Rp' is a halogen, CF3, (C3-Cg)alkyl or (C3-Cg)alkoxy,
and the salts thereof. .

5 7. A compound of formula (i):
HO R3 X
QO
-Y | R4
Ry Ry

in which Rj, Ry, R3, Rg, X and Y are as defined for (I) in
10 claim 1 and W is a methylene group or a carbonyl group, and the’

salts thereof.
8. A process for the preparation of the compounds of

G o

in which the benzene can optionally be substituted and X' is a
phenyl - optionally monosubstituted or polysubstituted by a
halogen, CF3, (C1-Cq)alkyl, (C1-C4)alkoxy, cyano, amino, mono-
or di-(C1-C4)alkylamino, (C1-C4)acylamino, carboxyl, (C1-
20 Cy)alkoxycarbonyl, aminocarbonyl, mono- or di-(Cy-
C4)alkylaminocarbonyl, amino(C1-C4)alkyl, hydroxy(Ci1-Cg)alkyl
or halogeno(Ci-C4)alkyl, said process consisting in reacting a

@/ -

25 in which the benzene can optionally be substituted and L' is a
leaving group, with a benieneboronic acid of the formula X'-
B(OH)2, in which X' is as defined above, in the presence of a

formula  (t):

15

compound of formula (w):



or (Clerr]-clerr])alKoxy, © and the sal tsSthereol. 5 7 CI||I|Il|IIJILIHHJIIILIIIIIIII
of formula (i): [err] in whi ch err]

Rierr], Rerr], Rerr], Xand Y are as defined for (1) in 10 claim1 and W
Is a nethyl epalda@imnorsal tardd@tidorgy Gise &l thehase Adns ddrerRpinte, in &n

A process fqr. t reparation of the conpounds of formula (t):
[erT] %quéy%%bnég Yhe benzene can optionally be substituted and X
is a pher?yl opt i é!twawqcemoscberdimgeuoomlpghyﬁjbé@rttlhedpluyeparatlon of
hal ogen, CF[%%%]C Sﬁﬁj £144 lﬁyl ,gC[err] ( err])al koxy, cyano,
am no, nono- | (s der rﬁr err])al’kyl am no,
(derr]- Cferr])acylan1no car boxyl , (err]- 20 C4)al koxycar bonyl
am nocar bonyl , nono- or di-( er F— X' C4)al kyl am nocar bonyl ,
anino(C[err]-C[err])alkyI, hydroxg rr])al%yl or
hal ogeno(C[err]-C[err])al kyl, said prpce sisting”’in reacting a-
compound of formula (w): Ry R [err]

: 2

in which RZ is hydrogen, a halogen, a hydroxyl or a CF3, (C3-
Cq)alkyl or (Cj-~C4)alkoxy group, R3 and R4 are each hydrogen or
a (Ci-C3)alkyl, X' is as defined for (t) in claim 8 and G is a
10 carboxyl group or a group' L-CHz-, in which L is a léaving
group, which process consists in reacting a compound of formula

(w') :
R3

G“:?‘@ ) (")

Ry R,

15 in which Ry, R3, R4 and G are as defined above and L' is as
defined for (w) in claim 8, with a benzeneboronic acid of the
formula X'-B(OH)2, in which X' is as defined above, in the
presence of a palladium salt, a strong base and a phase
transfer agent, in an aqueous medium.

20 10. A process according to claim 8 or 9 wherein the leaving
group L' is bromine or the trifluoromethylsulfonyloxy group.
11. A process according to any one of claims 8 to 10
wherein the palladium salt used is palladium acetate.
12. A process according to any one of claims 8 to 11

25 wherein the strong base used is selected from alkali metal
hydroxides and carbonates.

13. A process according to any one of claims 8 to 12
wherein the phase transfer agent is a tetraalkylammonium
_ halide.
30 14. A process according to any one of claims 8 to 13

wherein the reaction is carried out at a temperature between
30°C and the reflux point.



25 in which the benzene can optionally be substituted and L' |sllmmmu|||“m”““
| eavi ng group, with a benzeneboronic acid-8§-the fornmula X - !

which X is as defined above, in the presence of a *
- 57 - pal |l adium salt, a strong base and a phase transfer agent,

inan aqaeous nwllprrarmacexﬂ:lcal dbmp@@ﬁsﬁorac\ﬁm@lh ngohtathsi-a &dnpoure

t d
Certy " a8orgiol S P SR RFaFoRan® 3 1 Had. tRenFardY PaAngiple-
'CF[err], (Clérr]- A mlamidqauitddalbrcempesitichenckpabiiogy tyr otbaim &br]in.

and R err] ghe %@9‘91 @fd O%’ltordose, Q.n( Q[lﬁ.rcrh] 'tg'][eer i ek Wri nfidl® 3% mixed
defined for (t laim8 and Gis a car oxy group or a group

L-CH erri-, Wit m éﬁaﬁn §n& p@émageutlcgrléap abdeo &S PA@RLi-sts i n
‘reacting a QQ”DOUHdApfpﬁQEﬂHbéutlcal comp&éﬁﬁﬂon accb@dlh@ “GbcrbfgﬁmF{LG
R4 and G are_as, definedq above a ﬁ % % % in claims8,
‘with a benzgﬁéSBrSHPGa&@FdeP“:(55 to /9 nﬂﬂa°f aSFéMF[BFFP iPdeshich X is
. as defined above, in the presence of a palladiumsalt, a strong base
‘and a phase transfer agent, in an aqueous nedium 20 10. A process
according to claim8 or 9 wherein the | eaving group L' is bromne or the
trifluoronethyl sul fonyl oxy group. 11. A process according to any one
of claime 8 to 10 wherein the palladi-umsalt used is palladi um acetate.
12. A process according to any one of clains 8 to 11 25 wherein the
strong base used is selected fromal kali netal



hydr oxi des and car bonat es. 13. - A process according to any one of
claims 8 to 12 wherein the phase transfer agent is a
t et raal kyl amoni um hal i de. 30 14. A process according to any one of

claimts 8 to 13 wherein the reaction |§ %%[rled out at a tenperature

bet yeen

30C and the reflux point. - 58-

15. . A pharmaceutical conposition which contains a conpound according to
any*one of claims 1 to 3 as the active principle. 16. A phar maceuti cal

corrbosition according to claim15 in the formof a unit dose, in which the
active principl e The presentt inuentiant redetpsartondhe |anpqumeq»f afbemula

exci pl ent .

AZ) A pharmaceutical conposition according to cIa|n116 whi ch

contains from0.5 to 700 ng of active principle.

—/\ R3 X
~ ]
Y Ry
Rl R2 )
wherein Y is -CH- or -N-; Rj " is hydrogen, a halogen or a CF3,
(C3-C4)alkyl or (Cj-Cs)alkoxy group; Ry is hydrogen, a halogen,
a hydroxyl or a CF3, (C3-Cglalkyl or (Cj1-Cg)alkoxy group; R3
and R4 are each hydrogen or a (C;-C3)alkyl; and X is (a) a (C3-
Celalkyl, a (Cz-Cglalkoxy, a (C3-Cy)carboxyalkyl, a (C3-C4)-
alkoxycarbonyl(C3-Cg)lalkyl, a (C3-Cy)carboxyalkoxy or a (Cjp-
C4)alkoxycarbonyl(C3-Cg)alkoxy; (b) a -radical selected from a
(C3~-C7)cycloalkyl, (C3-C7)cycloalkoxy, (C3-C7)cycloalkylmethyl,
(C3~Cy)cycloalkylamino and cyclohexenyl, it being possible for
said radical to be substituted by a halogen, hydroxyl, (Ci-
Cq)alkoxy, carboxyl, (C;-C4)alkoxycarbonyl, amino or mono- Or

-di-(Cq1-Cyqg)alkylamino; or (c) a group selected from a phenyl,

phenoxy, phenylamino, N-(Cj-Cgz)alkylphenylamino, phenylmethyl,
phenylethyl, phenylcarbonyl, phenylthio, phenylsulfonyl,
phenylsulfinyl and styryl, it being possible for said group to
be monosubstituted or polysubstituted on the phenyl group by a
halogen, CF3, (C1-Cglalkyl, (C1-Calalkoxy, cyano, amino, mono-
or di-(C3-Cglalkylamino, (Cj-Cg)acylamino, carboxyl, (C1-C4q)-
alkoxycarbonyl, aminocarbonyl, mono- or di-(C;-C4)-alkyl-
aminocarbonyl, amino(Cj;-Cg)alkyl, hydroxy(C3-Cs)alkyl or halo-
geno(C1-C4)alkyl, as well as the salts and solvates thereof and

the quaternary ammonium salts thereof; to a process for their
preparation and to pharmaceutical compositions containing them.

These compounds have a neurotrophic and neuroprotective
activity.



