D phenyl al kyl -t etrahydropyri di nes, process for their preparation and

phar maceuti cal conposition containing them The present

i nvention relates to novel 4-substituted gemdi phenylal kyl- 5
1,2,3,6-tetrahydropyridines with neurotrophic and neuroprotective activity,
to a process for their preparationl and to pharmaceutical conpositions
contai ning them EP-0 458 696 descri bes the use of a

1- (2-napht hyl.et hyl )-4-(3-trifl uof Q- . .

met hyl phenyi mﬁ?lé/,‘%‘,l%l—-&& AyoRySinesy; pEosess fore thelapeenagation apdgs

i nt ended f ofpharmacdutival écmapesitivn entaiaingtheln and neuronal disorders. 10

It has now been found that certain gemdi phenylal kyl -1, 2, 3, 6-tetrahydro-
pyri di nes substituted by a phenyl or pyridyl group exert a neurotrophic
action on t Hde npresenti Sneptive melates clo  daved idrsubstituted géme-diphenylalkyF nerve
growt h factaqgr c : : f ' wmaged, cel ls or
cel I s exhi blqt’%%gl C‘E‘%@%‘_&T"P grsxé’i:ﬂgs Sﬁ@ll ?a%t%ﬁpl)‘%};/&g? o#gggggal%t%n%qgg’sfb %5

Accor di ng t @reness for theirprepasatinnand te pharmaeentivel dompesitipaycantainiag dhasr el at es
Eo | t2 ge gem tE_pp?ass/ls@é Kb\(?kcrﬁ)eg éﬁif Glxsbebe ahyqs oRyKthelem§D-0f3-fRReis-a (1) :
err in i ch; is -CH, or -N-; err] is a halogen or a
CF3, (Cl- my%ﬁtk%wl)ﬂ@ézfymy&apyg#@a for the prepggatigh ot %ﬁrl@tegg%?q%ydr ogen
or a (Cl- C3)id iesdtinent of cefebiab afll furdrial diderdéfs. Phl and Ph2 are eaChb _ .
ubstitute

i nd tl bst it ut tituted |
phenytdPoup, - 1t BE B8V fiedh SEund TR T, ot Syttt 33 bR
ammo nj_[ um salpysidines substituted by Aqﬂmxnylau;@y)ddybgmppaws af'ncumtmphig, ztctiol_z loe CIF; g ese gt
i nvention ar, - f.0 an

t hose of f ort%}lgg?ﬁ jSIStnemV\mh(I:{%l @%tb ‘hf’\nq‘éw @frel%yéf %f&%iﬂﬁ&oB%NGﬁ) ’

and can restore the function of damaged cells or cells exhibiting anomalies in their

physiological functions.
15 According to one of its features, the present invention therefore relates to
the gem-diphenylalkyl-1,2,3,6-tetrahydropyridines of formula (I):

[ 1
R
// \ 2|
N—CH5{C—CH
| \ (1
Ry “— Ph
1 Y Ry |, ™2
20  in which:

Y is-CH-or-N-;

R; is a halogen or a CF3, (C;-Cs)alkyl or (C,-C4)alkoxy group;

R; and Rj are each hydrogen or a (C;-Cs)alkyl;

n isOorl;and
25 Ph; and Ph; are each independently an unsubstituted, monosubstituted or

polysubstituted phenyl group;
and their salts and solvates and their quaternary ammonium salts.
Advantageous compounds according to the present invention are those of

formula (I) in which Y is CH and R, is CF; and those of formula (I) in which Y is

30 NandR,isCL |



2 . Anmong t hese conmpounds, those of formula (1) in which, in

addition, R2 and R3 are both hydrogens and nis 0 or 1 are

particul arly advant ageous. Particul arly advant ageous conpounds
are represented by formula (1"): [err] 5 in which RI' is CF3
and Y' is CH or RLl' is d and Y is N2and nis zero or 1, Phl[err]

and Ph2 being as defined above. In formulae (1) and (I"),

Phl[err] and Ph2 are preferably identical _but they can 10 _. .al sqQ be
different, inpl yiAfng& e%&%l%pﬁﬁe& saotLefﬂma}a @PHHHC _tnaaﬁ*dltwnﬁ*z and
Aﬂvanltageouai3>ar€’b<btﬁgmlsrhr_ogaﬁkdo?llh[rﬁw]ﬁ)rarzaeepaﬁdmlhrﬂ}gﬁnﬁﬁﬁg@ﬁdsyba phﬁ“Y' group; a
phenyl group non stituted in the 2- - or 4-posi.ti ~fluorine or
chl orine at r?‘lrtbct‘ﬁ%ty angg'f\mp? cg{xmngs ?F—eﬁ?%ﬁ{)?f'?editby ?ﬁ‘&’b‘é??ﬂn- butyl,
i -butyl, s-butyl, t-butyl, trifluoronethyl, cyano, nethoxy,
met hyl t hi o, net hyl sul |, et ethylthio, 15 ethylsul fonyl,
(dJerr]-Cerr])al ko g/r di {C1- C3) alrkyl m'nop%‘hbonyl group; a

. Wi he Z,N—rcﬁiﬁicﬂg%cmr 2, 6- pQ§.i)tions by a

phenyl group di subs{ i
fluorine or ch or by a net ﬁhyl\ trifluoromethyl,
cyano or nethoxy gropp; henyl group trisuBkgituted in the
3,4,5-, 2,4,5- or_2/4,6-positions by a chlorine or fluorine atom or by
a methyl 5 ethyl, Rt'ifluoronmethyl, cyano or nethoxy group. 20 | f
Phl and Ph2 are different, one of the phenyl groups is preferably
unsubstituted and the other is preferably nonosubstituted in the 2-, 3- or
4-posi tion in whighsR) jgi(CEsandi YaisoGH; or Ry is Cland Y" i Y, an¢kn s 5@8% Ldycri pti on

the term " ( Gn@Ph} b&heas fidfaledbovedenot es met hyl, ethyl, n- propyl and

ubstrtut ad by s I gmeshge (R gpd (0, P, T B G profcFRR) Senfigal i Y

conpound$® aradsotmrdiffershi ihplymgaheexistence of a chiral carbon atom. o
L- (2, 2-di phenyl et lohigadidryt bhi bHOPHTRO LA Sikbericbndy & Shen§t RSHpd0PY " i din

e’ . . e - .
1-[ 2, 2- (4, 4'Phenyigreupiopbswbstitptedti the 2~, 33.0r Aiposition biyea flyorprieeoryghiorine?, 3, 6-
atom or by a methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, z-butyl,

trifluoromethyl, cyano, methoxy, methylthio, methylsulfonyl, ethoxy, ethylthio,

15  ethylsulfonyl, (C;-Cs)alkoxycarbonyl or di(C;-Cs)alkylaminocarbonyl group; a
phenyl group disubstituted in the 2,4-, 3,4-, 3,5- or 2,6-positions by a fluorine or
chlorine atom or by a methyl, ethyl, trifluoromethyl, cyano or methoxy group; or a
phenyl group trisubstituted in the 3,4,5-, 2,4,5- or 2,4,6-positions by a chlorine or
fluorine atom or by a methyl, ethyl, trifluoromethyl, cyano or methoxy group.

20 If Ph; and Ph, are different, one of the phenyl groups is preferably
unsubstituted and the other is preferably monosubstituted in the 2-, 3- or 4-position
as indicated above.

In the present description the term “(C;-Cj)alkyl” denotes methyl, ethyl, n-
propyl and i-propyl groups.

25 The term “alkoxy” denotes a hydroxyl group substituted by a (C;-Cgs)alkyl
group.

The following compounds are particularly preferred:
- 1-(2,2-diphenylethyl)-4-(3-trifluoromethylphenyl)-1,2,3,6-tetrahydropyridine;
- 1-[2,2-(4,4’-dichlorodiphenyl)ethyl]-4-(3-trifluoromethylphenyl)-1,2,3,6-
30 tetrahydropyridine;
- 1-[2,2-(3,3’-bistrifluoromethyldiphenyl)ethyl]-4-(3-trifluoromethylphenyl)-



30 tetrahydropyrldlne

1- [2 2-(3,3 blstrlfluoronethyldlphenyl)ethyl] 4-(3-trifluoronethyl phenyl) -

3 1 ,2,3,6-tetrahydropyridine;

1-[ 2, 2- (4, 4 dlnethoxydlphenyl)ethyl] 4 (3- trlfluoronethylphenyl) 1, 2, 3, 6-

t et rahydropyri di ne;

1-[2-(4- quorophenyI) 2- phenylethyl] 4- (3 trifluoronethyl phenyl)-1,2,3,6- 5
t et rahydropyri di ne;

1- (3, 3- d|pheﬁ§¥%§6§9@¥¢@Pﬂ@ﬁF%lfluoronethylphenyl) 1,2, 3, 6-t et rahydropyri di

ne, - - 1- 2 2-(4 -dlmethoxyd hen% Jeth 1]-4—(3-tnﬂuoromethy1phen 1-1,2,3,6-

1-12, 2- (44 %orodl[i)henyl yl ]1-4-(6-chl oropyrid- yI) 1236tetrahy
dr o- PYNCINC and their salts, solvates or quaternary ammoni um
salts. 10 - 1 [2 (4- ﬂ%mumhdnyi)ﬂ{phenmahyﬂéﬂ-(d#tnﬂtxsrofneﬂiyllpheayl)-ﬂtﬂi'?a,ﬁ-r esent

i nventi an re §d1108 process for preparing the conpounds of fornula
(1), therr sa s’ or vat es and their quat ernary ammoni um sal ts,

char act er i zed-(B3- dlplastnylprOPylH-é?) traﬂum{myethxl.pmrwl)el L3t6-whgbydsppyridiene of
above, 1§ rediPRi i OEblphen ey A G APy 29 To S udhiggs et ned
pyridine;
and their salts, solvates or quaternary ammonium salts.
10 According to another of its features, the present invention relates to a
process for preparing the compounds of formula (I), their salts or solvates and their
quaternary ammonium salts, characterized in that:

(2) an aryl-1,2,3,6-tetrahydropyridine of formula (II):

-Y

15 R4

in which Y and R, are as defined above, is reacted with an acid of formula (III):

/
HO— C C{I (111)

20
in which n, R,, R,, Ph, and Ph, are as defined above, or one of its functional
derivatives;
(b) the intermediate carbonyl of formula (IV):



in which n, R[err] Rerr] Ph[err] and Ph[err] are as defined above, or one

of its functional derivatives; (b) the internedi ate carbonyl
of formula (I1V): 4
[err] i s reduced; and (c) the resulting conpound of
formula (1) is isolated and optionall y4converted to 5 one of its
salts or solvates or one of its quaternary anmoni um salts. The
reaction of step (a) can conveniently b arried out in an organic

/%the reflux tenperature of
the reaction / the\rea i's pr, Pérably carried out at |ow
t enperat ure. he reNcti GH used is preferably a

hal ogenat ed_so met hyllelnel chl ori de, di chl 6F62t hane,
1,1,1-trichRoro , ormor the&{| kehy or an al cohol such as
met hanol or ethanol, but it is also possible to use other organi c

sol vents conpatible with the reactants enpl oyed, for exanple di oxane,
tetrahydrofuran Q3. %‘ﬁjrocar bon such as hexane. The reaction
can conveni enti§F¥ECH i ed out in the presence of a proton 15 acceptor,
for exanpl e(c)ildleaielmlhng wempbucbobfomatia @) isastlated iaad yoptionaily. copptabtd at e
functional der} can be used are
the fre r}‘a hg 3% s/ V?%ts%&s&lb&e%&xjoqle%ff1t£§{1%&tngla'(alnlujn?)m s%.ﬂs Wth BOP). the
anhydr i de am xH@b reacuora@ﬁw@hpl e, can rconyenientlye tie @gtr@d @ut mnara@rgﬁnhal i de,
preferably ddient i £idufjRratfreleARelC10°C and MGRM] RinREhinkdras RALRSS. 1 he

p-ni trophenyl ester particularly preferred, but nmet hoxyphenyl ,
trityl, benSpdeyth eamugm i preferablt @rdedpu aal%temmﬁe nt The

reducti ont of st ephd l?éacﬁ@ﬁ' s@pzeme?seenisl Ereb&atq frd 'hg% gﬁated%we@tnmaf 8 g
approprla er cing suc ri a co x hydri de

19 tWF@Pff&ﬁ(‘f ﬁi}ﬁhlf’fqe paggy 1. 'irtflglg ﬁ\aﬁe’s“g‘?‘?fgfﬂm it %gl nper at ure
bet ween O[ esrr arCalcohol amﬂ ashmahaiﬁd»ltm‘ éthanodr Butlir s afsot pussibleatt usenotiext ur e,
accor di ng 'S 1198 s%”'%hg ,?ﬁgle &l 'lﬂé %?an{s %Plgxed for exergg e d18§a% ni

solvent" is ér’s ani ng-a so
tetrahydrofuran or a hydrocarbon such as hexane.

The reaction can conveniently be carried out in the presence of a proton
15  acceptor, for example an alkali metal carbonate or a tertiary amine. Appropriate
functional derivatives of the acid of formula (IIT) which can be used are the free
acid, which may be activated (for example with BOP), the anhydride, a mixed
anhydride, an activated ester or an acid halide, preferably the chloride or bromide.
Among the activated esters, the p-nitrophenyl ester is particularly preferred, but the

20  methoxyphenyl, trityl, benzhydryl and similar esters are also convenient.

The reduction of step (b) can conveniently be carried out by means of
appropriate reducing agents such as aluminum hydrides or a complex hydride of
lithium and aluminum, in an inert organic solvent, at a temperature between 0°C
and the reflux temperature of the reaction mixture, according to the customary

25  techniques.

“Inert organic solvent” is understood as meaning a solvent which does not
interfere with the reaction. Examples of such solvents are ethers such as diethyl
ether, tetrahydrofuran, dioxane or 1,2-dimethoxyethane.

The compound of formula (I) obtained is isolated by the conventional

30 techniques and optionally converted to one of its acid addition salts; alternatively,
if an acid group is present, the amphoteric character of the compound enables the
salts to be separated either with acids or with bases.



interfere wwth the reaction. Exanples of such solvents are ethers such as
di et hyl et her, tetrahydrofuran, dioxane or 1, 2-di nethoxyethane.

The conpound of fornula (1) obtained is isolated by the conventional 30
techni ques and optionally converted to one of its acid addition salts;
alternatively, If an acid group i% present, the anphoteric character
of the conpound enabl es the salts to be separated either with acids
or with bases.

.. 5
If the salts of th#esalipelig compperdef forppla @) e prepgisdcigr pAMILIRIAP st r ati on
as drugs, thedagsdhe acidbasbsesamployadlimisttie plarmiveunicallyuctapadbley ifisattiept abl e;

If salts f the ¢ n f~formul o). ar repar f anQt her
pur pose, fof f ea?ﬁﬁ‘éoﬁngr&%ﬂqlgﬁp&%p{eﬁgeéﬁ’ﬁ ?rroglé ipgﬁ)ogg,dft%gﬁ%rp@gd& or to
bett er car r ymprave aiapyrification af theymoduwhyr ® bettar catryoout lraslytical pstaganpe used.

Exanpl es¢of | maceutically acceptable acids are those with
m ner al zsici gi,a%éﬁ’?%etrg%gb%%%cm oride, hydrobrom de, borate, phosphate,

sulfate,  hyd=egelesof thetsalts withphawnasheigahiy recepibledicidsarohespwisbphat e,
and those Wigiferal acidso':s\Sikfh“alscthé“lﬁ*cﬁéc:hl&'ikfet1 hg&obfb%ﬁ&é,%ﬁit@, gh@?ﬂ?ﬁ&?hﬁfate,

ascorbate, nethylsulfate,  naphthal ene- .. 2-Sulfonate, picrate, fumarate,
mal eat e, maPIADBENSUHRIS} iwér,oggren!’efSMEee,an cdébw%g,enphospﬁ%tar P‘g‘bt‘@,’senﬁ( | ate,
tosyl ate, | vefdiconads; suclr &othe glttitel bahsdated aghoysued, Ay flifate; naphthalene-

gl ucose-é-p quﬁ){}%tte’ etc. aggl estof tatlmi salts Y}ch ¢

phar macdft e FITAE JUPaABI, TRIETP JAlOG hoxalate,” syqelnale, pagelale o

al kal i ne earartrateet mesylae,c Hosydats odsethipnant askdtoglutacai, c iouglyecardphtSphate,
magnesi um 195 ' gani ¢ bases such as am nes, basic am no acids
(lysine, ar mo%%;?%ﬁpéﬁh%&%té), tronetanol, N-net hy'lggll utam ne, etc.

The starting ani famplesiosithagalis withphamnaghutioally agospiabledragesiane these with
conpounds  OflafiChefal oP IKALSP Rafd nRXalSRLOP S sBfiah) FRURsiuM, [ARAE UnAd tO

prepare t he .known cg ounds. 20 The starting am nes of formula
(11) i nlfni cragpesiemy agd these Wit8pongaric Rpses suchy as, apyingg, PANC ATHRRACIdSt e
2- hal ogenopy(lyisitie/rgiviine| Bistiding), (Binetamol, N-aiidthylglufininé,Btaphi ch Rerr] is as
defined above andnfialy, ;5.2 I8296F Sid dh'fh Jtder® v € CH are known
compounds or they can be prepared by methods analogous to those used to prepare
the known compounds.
20 The starting amines of formula (II) in which Y is N can be prepared by

reacting the appropriate 2-halogenopyridine of formula (p):

Rl@ ®

25 in which R, is as defined above and Hal is a halogen atom, with a 1,2,3,6-
tetrahydropyridine of formula (q):

30 in which P° is a protecting group, for example the benzyl group, and Z is a
substituent which allows the nucleophilic substitution of the pyridine halogen.



tetrahydropyridine of formula (q): [err] 30 in which Pis a
protecting group, for exanple the benzyl group, and Zis a substi tuent
whi'ch all ows the nucl eophilic substitution of the pyridine hal ogen.

6 Exanpl es of such substituents are trial kyl stannanes such as

tributyl stannane, or G ignard conpognds. The
1,2,3,6-tetrahydropyridine is then deprotected by cleavage of the

protecting ou abl e conditions The_acids of formula
(I11) in whiFCRTRles ot Such su E%tltm%afeealaﬁgﬂsaaqul geh as tribylyistainans, Qhi ch:

a) an approlﬂmg:ﬁaﬁi&tﬁﬁmmbgnone of for rruI a (r): [err] 10 in
WmchPhlandPth fjassge%h dab gla gcfﬁ\#ti’ Go f
formula (s): Bee 2>, Grictrahy “’P%{ %er & ﬁge‘{ PIRE ¥g°?aé’§€
descri bed f grotestangmdreup under siitabile cOnditions. 1996, 39(11), 2197 - 2206),
5 The acids of formula (III) in which n is 1 can be prepared by a Wittig
reaction in which:
a) an appropriate benzophenone of formula (r):

Ph,
/
o0—¢C
N (r)
Ph,
10
in which Ph, and Ph, are as defined above, is reacted with a compound of
formula (s):
[cszo] P CH,CO0C,H; (s)
15
according to the Wittig reaction (as described for example in J. Med. Chem.,
1996, 39(11), 2197 - 2206),
b) the intermediate of formula (t):
Phy
20 Phy

is then catalytically reduced in the presence of a catalyst such as Pd/C, and
c) the intermediate of formula (u):

>*CH2—COOC2H5 (u)

25 Ph,y

Ph,



b) the internediate of formula (t): [err] S
then catalytically reduced in the presence of a catalyst such as Pd/C, and

c) the internediate of forrmula (u): [err]

7. is optionally alkylated in the a-position relative to the ester
car bonyl, according to the known gethods, if it is desired to prepare
conpounds of formula (1) in mhich R[err] and Rl err] are other than

hydrogen, and the ester of form V). r] i s hydrolyzed to
give the acid &¥ontionally @lkrlmed)m rhﬁ: %o&;ﬁorhreﬂ%ws {0 the ester carbamyd, agePrdingof

L or mul ﬁ (1) F@th@fk:{éb/nnmbtﬁo@s gﬁi’t‘ i9 Besire8 RS pRipate’ MPdIRds of foRRRIOE) iAt €
enzophenone o %rl[{];u an% l{ are other than hydrogen, and the ester of formula (v):

Ph, lliz
5 Phy R3
is hydrolyzed to give the acid of formula (III) in which n is 1.

The acids of formula (III) in which n is O can be prepared from the
appropriate benzophenone of formula (r):

10
Ph
o0=cC N (r)
th
in which Ph, and Ph, are as defined above, by reaction with trimethylsulfoxonium
iodide and oxidation of the intermediate aldehyde of formula (w):
15
Phy
>-* CHO (w)
Ph,
according to the method described in J. Am. Chem. Soc., 1990, 112(18), 6690 -
6695, to give the corresponding acid.
20 In another procedure the compounds of formula (I) in which n is O can also

be prepared by reacting an aryl-1,2,3,6-tetrahydropyridine of formula (II):

%
N-H (D)
-Y

R,



[err] . in which Ph[err] and Ph[err] are as defined above, by reaction

with trimethyl sul foxoni um | odi de and oxidation of the internediate

al dehyde of formula (w): 15 [err] according .to the nethod
described in J. Am Chem Soc., 1990, 112(18), 6690 - 6695, to give the
correspondi ng acid. 20 I n anot herg procedure the conmpounds of fornula
(I') inwhich nis 0 can al so be prepared by reacting an
aryl-1,2,3,6-tetrahydropyridine of formula (11): [err]

8 i n vk PEhR and)Y arg s defined aB8Veief i ned above, with an al dehyde

of formula (Wih &bsuehyds of FEniMLESHBOVOTn fhe PRSAEEdeT a8 @itinS dikhit fch as
sodi um cyanobgﬁloh%,drl de,. according.to the‘mknom t echni ques.

The acti vity° @ng Foien the kopngachnigieder vous system was 5
denonstrated i n iThevictivity afithe componads bfithramla () ondhe1getvoud bystene twrsds

descri beg | Bemone 7B B A35-59% Msho (el YRLNALL 00 oRlud S BNERN 10
survival ? wWith orhe & d oranh VITT O surveval test carrted out using
neur ons i solER-@45% p¥mand.sfor evaluationodf thp meurppabsurvival, withgtheraidfof aatirenbr yos.

In this testfheusRal &kt fR9edPutQsing Heutdhs o148y OIS REHGIEVINRS sdptal” €MOVeEd

d
10 wunder a™di.ssecting mcroscope under sterile conditions, is tt?gn
di ssoci at ed Tgion of rat embgyo§.nsi n/ EDTA nedi um The cel | ul ar suspension is

placed in a cult uhehikltéslthd Septal region oPYE 1ANS-ay=dld fay embrydR dé wihdved! becco
Mbdi {1 erEa%lnﬁérsa rﬁs%é@ﬂngkrl?ucrgscggez under sterile conditions, is then dissociated in a
trypsin/EDTA medium. The cellular suspension is placed in a culture flask in a
DME/Ham’s F12 (v:v) medium (Dulbecco Modified Eagle’s medium/Ham’s F12
nutrient mixture - R.G. Ham, Proc. Nat. Sci., 1965, 53, 288) containing 5% of calf
serum and 5% of horse serum, and is kept at 37°C for 90 minutes. This treatment
15  makes it possible to remove the non-neuronal cells.

The neuroblasts are then inoculated at a rate of 17 x 10* cells/cm’ into a
non-serum culture medium consisting of DME/Ham’s F12 medium containing
selenium (30 nM) and transferrin (1.25 uM) in the wells of a titer plate. Each well
has been treated with poly-L-lysine beforehand. The inoculated plates are placed in

20 an incubator in the oven (37°C; 5% CO»).

The test compounds are dissolved in DMSO and diluted with the culture

medium as required.

The neuroblasts are kept in plates containing the test compound or the
corresponding solvent for 4 days without changing the medium.

25 After 4 days the medium is replaced with a tetrazolium salt dissolved in the
culture medium (0.15 mg/ml). The cells are then placed in the oven at 37°C for 4
hours. The mitochondrial succinate dehydrogenases of the living cells reduce the
tetrazolium salt to formazan blue, whose optical density is measured at 540 nm
after dissolution in DMSO. This density has a linear correlation with the number

30  of living cells (Manthorpe et al., Dev. Brain Res., 1988, 25, 191 - 198).

The difference between the groups containing the test compounds and the
controls was evaluated by statistical analysis using the two-tailed Dunnett t-test.

In said test the compounds of formula (I) were found to be as active as or
more active than the compounds described in EP-0 458 696, the efficacy of certain

35 compounds of formula (I) in respect of neuronal survival being twice that of



nutrient mxture - RG Ham Proc. Nat. Sci., 1965, 53 288) containing 5%
of calf serum and 5% of horse serum and is kept at 37[err]C for 90
m nutes. This treatnment 15 makes it possible to renove the non-neuronal
cells. The neurobl asts are then inoculated at a rate of 17 x
10[err] cells/cnferr] into a non-$erum cul ture nmedi um consi sting of
DVE/ Haml s F12 nedi um cont ai ni ng sel enium (30 nM and transferrin
(1.25 [err] in t wel | s of titer plate. Each well has been
treated wit OB’@PS}@CEEI%?%rW@d%FgTOe#&é?@ The inocul ated plates are placed in
20  an incubat oBy Rirtuseod i pofkht ertoprotéivEdctvity Jand their low toxicityThe test
conpounds are di ssol ved in Q.apd diluted with the cult _medi um
as requi red mpaﬁéle Wit use ﬁ%uﬁ’gb@é@ﬁ.ogngsr \§T§‘¥B}J‘1“} I(Iﬁ é“&?‘@g" @&'ﬁ%ﬁ ning the
t est conpoursdutically laeceptable adsiitioresatsntticin gokvetey and thedr quatainary aminndrown

changi ngst h ! t it & pithriiadenitd SoREkitiBhd hdi@Rlgaged Wi th
a tet razgl i E%H;ga tﬂa(:l}l%goﬁo{/ehcf ?rﬁpatr.ﬁe p ca?l_t ure, r(r)eH%i ulm Q. fg ng/ m). The
cel I's are tiahtupatgeayandion propbylets of al disasesdnyqlying neuronal degeperatiqne

i t ochondr i alfoUpsitidaaAy,daky dopgenaRess he tiention! o el hised! agimee byhe
tetrazoliumsalt to fornmazan bl ue, whose ogit i, cal .ﬂgn Ity i.s neasured at 540
nm af (tRFMSEINES P11 SA-a PRIBNERON TP assQeiaten Wit other jacHye, Pringiples| at i on

vvi9t8 g tge nuraegfig 36h CNB, | foyi exangse | scefyléhvlinestdraseetinlfibitors Daeleclvei M1Res. ,
1988,

191 - 1938).. .The difference between the groups
cont ai nilRy CeiRESescs SMRA anigeprisiuand heopERRT & R coettio,
statistical imnathgsi ®llowingy tidbdcadtions:t ameswdrDundistrdert,- t eascular  dementia, In
said test t 3 . r . . ' S or
more acti ve%ﬁ%ﬁ%ﬁgﬂﬁﬁ%géﬁk%ke@gﬁ%téd. F%dé%u@gﬁkgulgg%@%nﬁg&%%ﬁ%acy of
certain 35 tOcheiAldsausIatiss Hitosders deriving efsprmceeretmalnangximafilzbgimarisal - bei ng
twce t ha:tb\ Qfisease, bser(ljilq dené%ntia, Asf%lg:oguécgl dementia such as IéIuntingt?n’s chforeta and cent
conpoun scribed j.n EP- : .rtye.q i s poten
neur oprglsecﬂjle nSNF Y \figepses ndpmpantia - caussd (Byx AIPSy “e““}é’a%‘b"r?pg‘?i”ﬂf‘% &P‘F‘h use as
drugs, the ansibilitydts datmafeiomhk dymhpathéitdort eféory pli@es @and brain diseases ewdhl y
accept abl e addi ti }0; sgl = their .soé Ve%t ﬁgr a%d tehetir qua&ern ?r{y aemmni um 5
Sal 15 can baSuSBHOrl, Sqsie AT paifivestibs iz, Hegrcritinns AR BRI HEP G
i ndi cat ed i rdegeneratidne, for exanme amyotdiphic lateop sglergiss of al | di seases
i nvol vi ng neuron d@cglg;bg ' : iolVRLE [ I . nds of
the invention caﬁhbee use ?%F?Exgrmsfggtm tcﬁfyn% (iaﬁ%\!t/i ?eo%ml%gér@mﬂy’
co- admi #0st rerendsraldy, syblingrrby op frapsdermaiyneFherampyt gf acHye prisgiple to beact j ng

on CNS, for gxafBlefediaahy treitflehnebicpshisicandHeukinhDdiSordebyathé thdd 0
chol i nom net NVDA ant ag‘%aﬁl:s s and nootropics .su
’H‘tg} £

| CS ch.as piraceta
especial ly the presgnt If¥ention i afure ARd seeriby PHFS‘%S’ ats t9zrig§cul ar
denenti a, treatgdamti @nckpivaight ofathel patientte Neventhae s phgppreferied viitslosatowidl,
post -traunat ] C LAl [ ' derss
deriving fr ﬁ%ﬁgéyggé%%genggﬁaqzs 0z%(sebl %’ér E@n%geéursm 5o gﬁé R{g dild
25  preferably from 1 to 150 mg, for example between 2 and 50 mg, i.e. 2, 5, 10, 15,

20, 25, 30, 40 or 50 mg of product. 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 overall dose in man varying between 0.5 and 1400 mg per

day, advantageously between 1 and 900 mg per day, for example from 2 to 500 mg
30 and more conveniently from 2 to 200 mg per day.

According to another of its features, the present invention relates to a
pharmaceutical composition containing, as active principles, a compound of
formula (I) above and a compound indicated in the symptomatic treatment of senile
dementia of the Alzheimer type (DAT), or their pharmaceutically acceptable salts.

35 The expression “compound indicated in the symptomatic treatment of



di sease, senile denmentia, subcortical dementia such as Huntington's chorea
and 15 Par ki nson' s di sease, denentia caused by AIDS, neuropathies
deriving from norbidity or danmage to the synpathetic or sensory
nerves, and brain diseases such as cerebral edema, and spinocerebel |l ar
degenerations and notor neuron deggner ati ons, for exanple amyotrophic
| ateral sclerosis. The conpounds of the invention can
conveniently be adm nistered orally, 20 parenterally, subllngually or

t r ansder mal fpile drmentidefithe érlzf%mrr\i@epﬁ%a”pwcat@s gproduct whighjisicapaer ed i n
the treat nept lﬁﬁr@ﬁfgemeahyrﬁﬂdmamgml pibtufed bfl Gfafierkty shh@n{i%tfftﬁﬂ DAT, the

present invention de re and severity of e conplaints to
be t r YHOEY aﬁﬂ{ﬂé)% W@u%él gﬂleadfbiﬂaﬁ%e pati ents. Neverthel ess the
preferred unit dBsamples |df such coppomidsl hie acmjdclncﬂmeiteme (nkibitds, NP Ny,

advant a ous fromO0.>5. 300 from 1.to 15 , for
exanpl e FRTIG n%goggttswg mcougjg z'lgorgsts,loN@ recep Zﬁnta§%“18t§0 ‘20 or 50
ng of prodund:otrol‘:lr:zsse unit doses will normally be adnministered one or

more tines a daypdegfe @@i@hﬁhgesge?'ase‘% tﬁ&&ﬁsh‘e%ﬁe 7Hl34d fnQr ef erably one

to t hree tlrres a vera n varying between 0.5 and
1400 ng per Exgraples af \osher ageylebplingsterase anhibitens dwisioh cn@gqgeusedaaye for

exanpl e f rOﬁb&’sti@ﬁm@@iﬂ@Eﬁ& 71?}”9&5?95%@“%%&&% ¥ tfaEtPgVHu%et&h?ngn@U per

da not her ent
12t b ¢ BNplpSOR RS (e 080 AR Aot anf,?f;qr@s Bidebgabedinen:
active principlegthet @ostplobslthedtbrase inhibirsuae (5, 7-digaros3-fn i @ph@ﬁy[pound

A shermer t PEUPRPRR SISy SRaRIb T neC o onar P Al ralieas”®
The expr essimpezib@ndpedn@hemdilf2d, 88, 2802 h2B08Y,MDLATR, 745 eorzéxositone (Bir.
10 Seﬁ”%lﬁnﬂ%ﬁ?mlg?s 96 4. é’%épﬁe’ﬁﬁ{;, r%’{ gfmh{l%“@hem' rl@b&%‘?e%zéz Pr oduct

which is ca Fprovin gl cdl “picrure
patient 5 su 2%91ng f r om DAT, wi thout acting on the causes of the

?'an] ?gis fbr ] or anm X &TdtRS &tetyddt hné‘é?él‘ﬁééufhﬁﬁnﬁfsea?CQWé @%hb&ﬁl?vga\ase
receptor anP éﬂlkca%‘mfn}?S&O%r %8@713%54 Wg%}}lgﬁf% 5@399%
ié)(zet y: chol :c ZASQ@O@% [ nUSlSL-ﬁTSGmSar eWAOIRPES22| 61512163751_386 nelUS 5,401,749,
anpl es of -gther,nacet ’ ca are
i vast s g nEP(ARR A YR TRB RS Bia0ies) | G sbitsos, DR ST B
vel nacr 2e IP07d881PhysdBi07gia3ae4,( DrER)649 84507, BP48)771752JP 07608837he Mer ck

| ndex, 12th etyl cholinesterase inhibitors are
5. 7-di hydrol§df’fg9f$33 W0 942 29272 and £P 97 486.

net hyl ) - 4- pi peri eﬁCﬁqu}rt& fwaqlotm ol itp JPUpITs2the] present Hayentien glatts- ®- dne, al so
called ph&eRR&itical TomBsitiof @WMainiA®8s a3five F3Meiples2308dbmpdiild 68 745 or

f I E
zifrosilone férmlflrla (I) and an M receptor agonist or their pharmaceutically acceptable salts.

25 Examples of M, receptor agonists are milameline, besipiridine, talsaclidine,
xanomeline, YM-796 and YM-954 (Eur. J. Pharmacol., 1990, 187, 479 - 486), 3-
[N-(2-diethylamino-2-methylpropyl)-6-phenyl-5-propyl]pyridazinamine, also
called SR-46559 (Biorg. Med. Chem. Let., 1992, 2, 833 - 838), AF-102, CI-979, L-
689,660, LU 25-109, S-99 77-2, SB 202,026, thiopilocarpine and WAL 2014

30  (Pharmacol. Toxicol., 1996, 78, 59 - 68).

According to another of its features, the invention relates to a pharma-
ceutical composition containing, as active principles, a compound of formula (I)
and a nicotinic agonist or their pharmaceutically acceptable salts.

Examples of advantageous nicotinic agonists are MKC-231 (Biorg. Med.

35 Chem. Let., 1995, 5(14), 1495 - 1500), T-588 (Japan J. Pharmacol., 1993, 62, 81 -



J. Pharmacol ., 1995, 276, 93 - 99) and TAK-147 (J. Med. Chem, 1994, 37,

2292 - 15 2299). : Exanpl es of other acetyl cholinesterase
inhibitors are those described in pat ent applications JP 09-095483, WO
97/ 13754, WO 97/21681, WD 97/ 19929, ZA 96- 04565, US 5, 455, 245, WO

95-21822, EP 637 586, US 5,401, 749, 11 EP 742 207, US 5,547,960, WO
96/ 20176, WD 96/02524, EP 677 516, 20 JP 07-188177, JP 07-133274, EP

649 846, EP 648 771, . JP 07-048370, US 5,391, 553, WD 94/29272 and EP
627 400. 86) and ABT-448(Br.d: Rbar{flﬁc%lnd%'érlg@f“”t‘s“rs}atur es, the present

i nvent i on rel at eckording to andéha;@mﬁewéa}m&, 160110k ; itibhgelat‘e@rtbaé Phéteha-as

acti ve prl nci es, a coppounda .o or nul a an an rr r ept or
ot ot "or " ErBicE pordpeaiEy Foining. At atE oSy hdielna U Sorhug {5 P O
Merr] recephdan NMDAStceptorantagbmisedrititdy plsemngeuticallyreeceptabls sadtsi di ne,

xanomel | e YM 79—‘91 é&%p\@/bg %1 a&\ﬁl'lﬁ(age(’}m ﬁi@/ﬁi&‘%&%im a%t%ggnistlé 7meréa7n%né 486) ,

3-
[ N- (2- di et hyAmmcino-Eorsebt, 199 brddp¥T3 - BPhenyl - 5- propyl ] pyri dazi nami ne, al so

call ed SR-46559 ' : : ¥ : ) =102,
Cl-979, L- . %Q%dg% %%n%%}ig?gltgzéaé%re%%gm%eém%%e%tzeg%t% opi | ocar pi ne
and WAL 2014ewiral cpmBesiRIbFoNtaigingcay activegquiiciples, aspmpogpg of formula (I)
Accor di ng t @ndaabbeépi®hgdnt &r e ipHaRtaceithtally AMplabRRake! ates to a pharma-
ceuti cal .conposi tjon gForrg?&al nlc?ﬂq, as acéilf:ve IP%I nci.ples,. a cg{gpound. of

formul alfr) ples of ageHeRic agegtyich 63t beuser apeprding 4o thei 1pygntion

accept abl e =a#d iediracetam and nebracefaxn(Nidrels Imkex aldrlaedidge)ous ni coti ni ¢ agoni sts

‘(5‘5 gpg/ﬁc:] 23 éhgfkgg‘gﬂe_d&%ﬁg& w%gq&igt&? bettve pRitRipled (el benetil} ehiosch Gy T~ 588
11 86 thednsesgfieach grygnrhich woplddreradoshistereid monotigrapy29 - 438) .

According 1o anolfigerdife kd % ket MBiturc! e ipRUEA [ndBnddil 86 Srelabstrhar M-

ceutical _conmpositign containing, as, active prijnciples, a_conmpouynd
f or mul alf|) method &géreéﬁnmmler %&@5@% 0 ﬁh%g%ﬁﬁleém%rtmehéwmcfp (FeRsiEE bt i cal |y

accept abl e sdmiiisteribg, to a patient éiffeeiigniedi this aiReRdV amteffeeDres dDIDHF hecept or
ant agoni st i s _mena nei_m Forsc

tLne Ar z h. .. 91 41,..773.- 780).
According t SOMRBRRLPE rrmufa () SHHP & Ny R A BaeePab St 09 Frar ra.
ceutical corgfifestive dose ©fntamponnd imkicatstt invihe gympionptie Sreatneno wp AT arf
formula (1) . . | t_hai IGall. ceptabl e
ol to, 10 ) one of il haluRAREAR, £oBARRL SR, S8 LorkRRRAP6AHE WBlteREC P
accor di 3§ t cimuléanconsd tseguentially or spreadnester aquseivd of sime andbit Seiog possidler ck
| ndex, 12th kol : : f ; ' active
principl es a;fslﬁeimgee%(g%cﬁlvf dof:??o%fetrl\]ef%Cgﬁg?’rﬁ%;ﬁhéedbgfs%g“%wegg?\%ﬁ%%i ch
woul d be ad ,fpmssqfenggnqsﬁam alterantiysly, if the two active principles are adminiStered

simultaneously, they are advantageously contained in a single pharmaceutical form.

In the pharmaceutical compositions of the present invention for oral,

25 sublingual, subcutaneous, intramuscular, intravenous, transdermal or rectal

administration, the active principle can be administered to animals and humans in

unit forms of administration, either as such, for example in lyophilized form, or

mixed with conventional pharmaceutical carriers, for the treatment of the above-

mentioned complaints. The appropriate unit forms of administration include oral

30 forms such as tablets, which may be divisible, gelatin capsules, powders, granules

and solutions or suspensions to be taken orally, sublingual and buccal forms of

administration, subcutaneous, intramuscular or intravenous forms of
administration, local forms of administration and rectal forms of administration.

When a solid composition in the form of tablets is prepared, the main active

35 ingredient is mixed with a pharmaceutical vehicle such as gelatin, starch, lactose,



According to a further feature, the present invention also relates to a 15
et hod of treating senile denentia of the Al zheiner type, which consists in
adm nistering, to a patient suffering fromthis disease, an effective dose

of a conpound of forrmula (I) or one of its pharmaceutically
acceptabl e salts and an effectivegodose of a conmpound indicated in the
synptomati c treatnent of DAT, or one of its pharmaceutically

acceptabl e salts, said conpounds being adm nistered 20 si mul t aneousl y,
sequent i al | ymRgnesipmesieRrase.dalcumpgym geabiss ortherdikey nBhe tablstsi aag b seased with

for the effqgkioye oﬂ%ﬂ%’? éﬁbrc%p?iﬁteaﬁibbt‘éﬁcdgrér%b? lcgs bk%&?edcﬁ‘hél't@%vé rl
separate unit i stration: %énau vel he two

active princuppired gF éelam *}?Flﬂ%? SO as to rebg;tmg Ogﬁ%t“’e

advant ageougrincipkh¢ditingcusly) a singl e phar maceut i cal for m In

t he phar ceutl C?A %qr;r%gm ti ot?l n(ﬁf t resent i nve t| on.tor_or aIt :
subl i ngudl , subc 2 1on; 1 1% R aﬁean?’n‘iapﬁ{}%sngu ta‘f‘f’% ¢ JBPE lﬁ’r rect al
adm ni st rat iaotiye trigeediantt iwith pdilvent phdpamingtthe mtnltmgamemed into seftiomhbel and
humans in orms of administration, either as such, for exanple
in lyophili deedanfr%&'ah%ulé m xed wi th conventional pharmaceuti cal
carriers, for t he‘\tl?l'émrm inofther firmmaioh\ae syrup or eliygh chw vodtabbithsl agtives. The

appropriate I frdeOr ch as
coblors. Whllg %‘e&mﬁpfd“géth‘éf “ﬁm %‘w’é&t@ﬁ‘ér' ?JguéCH;fssﬂx‘lgesréng caﬁ’gresffée gﬁgﬁrgs

divisib
and sol U0 o r&ar'fehen %g Bmglpa@e@ 8 @glsmneéfﬁ %ng and, g APRTBRFAA!e SO18-buccal

forms of a0Whter-gisharisible powd&l’@fm‘t gramﬂebs can caitammhsmhaé 1ng1réd1ent
i nt ravenous oL Ns. strat istration

i ca
and rectal rBRE B Hisnerents, &t Pofind' 4dthls”0r Wil UpgpeRAilE Hen HoRL B! {1 on
in the formpelyvtisylpprdidose mndydthexkectenersmatasteaotiesters35 i ngredi ent is ni xed
w th a pharnmaceut J t
12 magnesi u$n S e\eé]?lghﬁ{r&fog'l féﬂenffe%tegﬁ]dsaréaalpgﬁ&ﬁfr E w}ﬂ%& a?éfﬁr%)a{a |l ets
can be ddat ewithyhinders melting rapthe gectat h@npqypreopfm #xampleb secpacbuftesron hey can
be treated sgpashyléhe@ByRIS sustai ned or delayed activity and so as to
rel ease a pre eteém ned anount of acti principle continuously 5
A preparation in enterg} DISfEALIQN; 1§ ?,fé?é"d‘l using sanE‘?“él PRSBERNONS; ﬁ?lﬂf& t he

active i ngr esdbheivis Wrtlhjeecaﬁlllel sterile s@lﬂﬁo@@Uéntﬁhglﬁghﬁlmswlégléwlymompﬂtmld nto
soft or hard he form

or L o run Cisnersapfiandor WefRBMETS for examplepropylend pREGRFLAMEE itk " {1
sweet ené0, whi ch The aetiveeprivisipte can alsb ebef fommplatedt etwnnch@psulparczpbenalbnd

propyl par abe‘gltﬁﬁn@gg mgﬁ%h’fe?s xaadfdh?)ég’“ ng and an appropriate col or.

Wat er - di spersible po rs or granules can contain the active ingredient

m xed with di speridhe ph @mamttcah@r@@@ﬁms agrording fo thedpeseat myerti@ntle such as
pol yvi nyl pyrdceive @ensipledddd ad be SVBE e bS a inchiBfdnSconPl&E &f &fctodextrins,

their ethers or their esters.

25 The Examples which follow illustrate the invention more clearly without
however limiting it.

EXAMPLE 1
1-(2,2-Diphenylethyl)-4-(3-trifluoromethylphenyl)-1,2,3,6-tetrahydropyridine
and its hydrochloride

30 la/ 1-(oo-Diphenylacetyl)-4-(3-trifluoromethylphenyl)-1,2,3,6-tetrahydro-
. pyridine
8 g of o,0-diphenylacetyl chloride in 50 ml of methylene chloride are added
dropwise at a temperature of 0/+5°C to a mixture of 8 g (0.035 mol) of
4-(3-trifluoromethylphenyl)-1,2,3,6-tetrahydropyridine, 50 ml of methylene
35 chloride and 4.96 ml of triethylamine. The reaction mixture is stirred for one



Rectal .adm nistration is effected using suppositories, which are prepared
15 with binders nelting at the rectal tenperature, for exanple cocoa

butter or pol yet hyl ene gl ycol s. Parenteral adm nistration
i s effected using agueous suspensions, saline solutions or injectable
sterile solutions containing pharnacol ofg cally conpati bl e di spersants

and/ or wetting agents, for exanple propylene glycol or butylene glycol. 20
The active pri néli Ql e can also be forymulated as m crocqap%ftjl eg, optiopally
with one or nor 9854 TOPR HHMPSHRE; s solvent is evaporateq otf padesy uti cal

conposi ti ons acqeésdimeGnt thd fesidpe BIaken vpwielhéthglethdria@d washed with a\02 Pr i nci pl e

can also be in the forlg%ﬁfqhzn. i nchusi%n corr%lhex I n_cycl odextrins,.

their ethers or ¥HEW UForIc; &CIG Solution, Wi g’a@’a}wxe@ {RHCHRS fSB?II"mN

il lustrate the icarbenbtiesolutionand lagan lwithwatenult is dried oberwediem bulfate amdy it .

EXAMPLE . . .

1- (2, 2- Dijsphenyl éP%f/?Bv?%-lf §Y%t‘proir?tfcll18$four?gte %lﬁdblﬁeéinglrﬁs}l ie 5’ %IV%S &P f g}?ytg}eopyri din

e and its agpossdhl ori de 30 1a/

1-(a, a- Di phepw! ek el X DipieriyRuiyl)- 4 305 0ar0 bl Wi)-130, 3 6-3etPatyakg-any dr o-

pyri di ne (Qt, 8 IE] c')l? a,'v;)- dJi(ph nyl acet’?Pﬁ%h‘*’%rT géin 5dﬁm of

met hyl ene chl or ikYEdieandftsdydrochloride dropwi se at a tenperature of

2/ Z‘g[ er F% Cto a Niﬁdllhtib@ oﬁF ga((l)@zlﬁ gmcg§35f m@|pﬁocglfct of the previous step rriin SOfml of o
-(3-trif] uorone enyl ) - -tetr ropyr. di ne et hyl ene

35 fd chl oreittlli% %ﬁ‘ﬁ %_%Jge%dr@ths? %t y%fatr?i grix qfedjl?tg 8rf1qHP’>‘<‘Fhr eis

stirred for one aluminum hydride in 10 ml of ethyl ether. The reaction mixture is stirred at 13

oressur e and t naookahpgrent® for SRk ohf 2P bARPle Mo BEBRULE LS,

pressure and the resi u _ et her "and washed wi 0.2
M aquEeRhapssRro seTiamieds thecorganie phaseds dried prensgdisim sulfageanth

aqueous sodi UM the solvent is ePAHORRARER uA@rUehRRd PRAsHE R Bive 1L MBipBEnyll t 1S
dried over sodium I | s evapor at egyé)ff under

ul f ate_and e solven
reduced Y essur eetlg)a)-@(S-éngucgogpgxg}pgeq)fl}-ﬁ2,3,§-tetrahy ropyridipgn oudde hydro- |
1-( _26_2- Di phgn_yl &ihtrnﬂh d@e'iéhrl(rapa_i'éd vithar sumﬁulsghmnldf;ﬁydzoc&kgictﬁ% ﬁhfdiyp- N of
pyridine and its rochl or.i.de ol utign o
t he product of t%lé&prlgﬁ %%talgl?%dpfrpﬂl 15%) PP11 o&eﬁmﬂ)acetﬁe. %‘Phgﬂ'dgqcﬂgq’%egoadded
dropwi se at 25[ €07]-Q108Ca ni xture of 0.7 g of lithium al um num

hydride in 10 m of ethyl ether. Th LGN m xture is stirred at
roomtenperature for one hour and SE%[Q@?L&/%H are added dropw se. The

two pha al$2.2dA4r-Dichioradipheayhethy -4 tatriflnoromethsdphenyl)-L3dhéim sul fat e

and tetrahydropyridine and its oxalate
2a/ o,0-(4,4-Dichlorodiphenyl)acetaldehyde
0.75 g (0.025 mol) of an 80% dispersion of sodium hydride in oil is added in
portions to a mixture of 5.5 g (0.025 mol) of trimethylsulfoxonium iodide in

25 10 ml of anhydrous tetrahydrofuran. The reaction mixture is heated at 55°C
for 6 hours and 6 g (0.025 mol) of 4,4’-dichlorobenzophenone in 10 ml of
anhydrous tetrahydrofuran are added. The mixture is stirred at 55°C
overnight, poured into water and extracted with ethyl ether, the organic phase
is dried over sodium sulfate and the solvent is evaporated off under reduced

30 pressure. The residue is dissolved in 32 ml of toluene, and 3 ml of BF;-EtO
are added. The mixture is stirred for 2 minutes and then left to stand for 3
minutes. It is washed twice with an aqueous sodium bicarbonate solution, the
organic phase is dried over sodium sulfate and the solvent is evaporated off
under reduced pressure to give an oil, which is purified by chromatography

35 on a silica gel column using a 9/1 hexane/ethyl acetate mixture as the eluent



the salvent is evaporated off under reduced pressure to give
1-(2, 2-di phenyl - 15
ethyl)-4-(3-trifluoronethyl phenyl)-1, 2,3, 6-tetrahydropyridine. The hydro-
chloride is prepared with a saturated solution of hydrochloric acid in

et hyl ether. It is crystallilded from 150 m of ethyl acetate.
M p. (hydrochl ori de) 207 - 210[err]C
EXAMPLE 2 20

1-[2, 2- (4, 4" - Di EHE8F B tHIeSNAPPERGy | 1 - 4- (3-tri f1 uor onet hyl phenyl )-1, 2, 3, 6-
teE r ahydr Op)ﬁlbi dil-F[e,Zf](ﬂﬂ’i-IDiEhlmwfliﬂieﬁd hyl)ethyl]-421’a,ltrz"ﬂuoromet,‘hylpke(nyl)-1,2,3',6-I ) of
a-(4,4'-Dichlorgdi nyl .acet a 0.75 g (0.025 nmo of an
80% di spersi on g@’“@&%"éﬁ%ﬁ@ﬁf’f’ﬁﬁ%‘g@ﬁ is added in portions to
a mxture of 5. %.3g (BO@I5mol)of thefproductref thel wenibusaten, U g GU00E mol)xE

10 m of ganhydr qus_.{; 11 s L. [ ON.: 373 XTAR € i at
s5lerr]C O t*‘?%‘?@%*ﬁ{xﬂi%ﬁgﬁéﬂafg EREYLBRGRE A Gl Ot RRAREL)

4, 4' - di chl or obeRBophehglaiali ageticacid apg 0.5 g of anhydrous,saditin acasate afe WHKEEr of ur an

are added. Theafd whipefatiré o bi+5P€d0F6 %E('é[(ﬁm Ifel) of sodium cyan6b&tbhyditde, pour ed
into water and ext(@@gkgf with et ether, th

hyl e or I C ase . . S
dri ed over sodi th¥ THHAWE e }?oﬁ%nt?“\pgra&'i?aﬁ’g‘fgl"er&g‘g@?g O Seduced
3? . %r essustirredlae lowst ; gaiu&eﬁﬂossns Viewdrs and2hed aOfro?ml tmlpez rat@ad 3 md
of BF3- . . ale ed. T \ xtur.e i.s_stirr 0 nm_nyt es an
t hen | eE{) to st gxfamfgg[;. § mf'6 concentrzﬁ#h&(irgg}ﬁoquf a?lg %§ﬁ%eg ‘@W’“&E" h an
aqueous sodi um biixwird onstireeds filr Ukl tainutesyehe methanol is evapgeatddc offhamslethes dri ed
over sodi um sul qﬁ\j\gu f der
reduced pressur g&;‘%eg?@le‘&‘gﬁi’ gflﬁb‘é |dcrﬁ Oféﬁgﬁc%%gwag}m&arq&ﬁ%%soﬁﬁp y 35
on a silica gel selytionm Thei twp ahases e senseated. Hipe ciganiiPhase; ist dpied guert he

el uent ~ sodium sulfate and the solvent is evaporated off under reduced péssure to
to give.the title co

d., . v e .
20 V%8S b el ne Sl puriét by chrometography, gp grolion s rINTR SR, 3, 6.
t et (rj ahydr ?py[} i diardeél bﬂdné/bfnybmtm mixture ag 0the eluexlit.ta gfg/e(tge €iflé Sompdyndoih t he
roduct of the e . N
2- (3-trifluor onﬁ%bﬁ#ﬁﬁ%gagi é?%?’%—létgfsrg%%}g%?%5?1}%?@%? 1ﬁﬁ)ljlﬁfﬁ"‘)llr‘?é’t hanol ,
0.8 m of gl aci M.paEaalate)d87 el8€.0.5 g of anhydrous sodi um acetate are

m xed at a tenperature ofy Eesr]C. 0.76 g (0.0121 nol) of
sodi um cyanobor ohydri de m xture at the sane

t enper a2lr e laRal- "Biég'iﬂliql‘ﬁgleﬂiﬂdilrlhznﬁletﬁﬁl-5?(3Et?i%“0§Qm¢tﬁ'é’lPl€PYl)oW
t enper at ur e f08,6ltefrall gfoi,yamhgi}m@xd]g@m tenperature 10 over ni ght .
o O b bt ST 0% L an che
residue is takefThepitlei ¢cdmpound ¢ obeined byt thy Ipravedtratdesaiteddn | Exaenpde 0a0us
WSO |y gy oS bl o BRseRoRL § JER 21 o0, 11E oraenre
of f und@s r édlcdd2@-Gs3 Bistrifluoromethyldiphenyl)ethyl]-4-(3-trifluoromethylphenyl)-
1,2,3,6-tetrahydropyridine and its oxalate
The title compounds are obtained by the procedure described in Example 2b/
except that the product of the previous step is used instead of o,0-(4,4-
dichlorodiphenyl)acetaldehyde. M.p. (oxalate) 194 - 196°C.

30 EXAMPLE 4
1-[2,2-(4,4’-Dimethoxydiphenyl)ethyl]-4-(3-trifluoromethylphenyl)-1,2,3,6-
tetrahydropyridine and its hydrochloride
da/ o,0-(4,4"-Dimethoxydiphenyl)acetaldehyde

The title compound is obtained by the procedure described in Example 2a/

35 except that 4,4’-dimethoxybenzophenone is used.



15 . give an oil, which is purified by chromatography on a silica gel

col umm usi ng a 9/1 hexane/ethyl gcetatg d B & he eluent to
give the title conmpound in the f :r%lgfﬁéﬁ%&%ggéﬁ;& oxal ate is
prepared with oxalic acid in isopropanol. - !\npﬁ foxd| ate) 187 -
189[err] C. 15 EXAMPLE 3 20

1-12,2-(3,3 -Bistrifluoronethyldi phenyl)ethyl]-4-(3-trifluoronethyl phenyl) -
1,2,3,6-tetraghygr idi.ne and its oxal ate . 3al a,al3,
B strifudPh ngt[ﬁ»%@f‘g@wﬁ%@?éﬁ@ ﬁ%&'4'(3'mﬂ"0’0me‘$ngslf'ﬁﬁ)'é%*o‘?fpound i s
obt ai ned by t hetqahydxbpysdine andiito &sldioohloridep! e 2al except that
3,3 -bistrifluo 0 .i e b/ .1-].2:2-(3
“-Bistrifluor om&?gﬁlhg?&ﬁﬁlg%%g%%?m ﬁ‘f Pgﬁleﬁ?r{‘) ‘rzegi(l)nfeo r%frﬁ@qddﬁgﬁﬁﬁlgzb/
1, 2, 3, 6-t et r ahy dxespy thagithe prathict of thex presious step is used inJtpasl of Wh@-(4.4”rpounds
are obtakned by : | I(Bydrsanis _ 7160 except

> dkhﬁ)rwlgﬁégl?%&tﬂ@é@? %bﬂid% (E}éed | nsqtatl't)agcitl)4 0%16 G 4, 4'

that the product of th evl ous a, a-(4,4" -
di chl or odi phenyl ) acet al dehyde. M p.EXAMALFH @) 194 - 196[err]C. 30

EXAMPLE 4 l-%—(4-FluorophenKl)-2- henyleth l]-4-(3-triflupromethylphenyl?-1 2,3,6-

1-[2, 2- (4, 4' - hoxydi phenyl ) et hyl |- 4-(3-trif] uor onet hy phényl )-1, 2, 3, 6-
t et r ahydr opx’?tirﬂge "Hﬁé F&@‘% by Iprjd 4al

a, a- (4, 4' - Disart lops-Ynarophery)-aepstienyldetralilehyde The title conpound is
sz.al_ glegrg? K O;Sggﬁé gg gclé%r%@g{eli (fﬁzlggte%ecll %y%ea r;;Polcgduzrgl/deg’CSribed in Ex%%?dp £a/t hat

15 4b/  1ek&ppthau4-fluorobenzophenone is used.

' - Di met hoxydippheryyl,) et = 4= 30 bl ei . o _6-
tetrahydr opg/yrb?d?%’%ﬁtdp%a{o&@%f@glﬂ%wlg@ﬁq Fﬂ %f%%%k%yl}(l?'f@ conmpounds are
obt ai ned by t he Igsbédeitahodmrpyidingaadiits hadeaehlogidzy/ except that
the product of trine tifle @vinpbendsta@Pobtained 8¢ tﬁen%b@e"aﬂr@aesani@ed(iﬂ EXxample2b/

di chl or qdi phenyl }‘acet I dghy e, M p- (h}/droc | ori deg 214 - 22.%[ err] e
EXAVPLE except that the ‘product of the previous step is used instead of o,0-(4,4'-

1- [ 2- (4- Fl uor opldihjdrdpdighenyBacdialidhytie.- L. 6. IhydrotHiodde) 206 hgogaenyl ) - 1, 2, 3, 6-
tetrahydropyridine and its hydrochlﬁhgfp 5a/ a- 4- Fl uor ophenyl
a- phenyl acet al dehyde 10 The t clb%gound i s obtained by the

procedure delet}3-Piphdnylpbopyiide(3aaifluoromethylphengR €lsh3,6ttetrahydro-
g- ]E I4u|c:)|r 32?23%@?’1??-&@ E)%gx§/f‘[§?hofﬁe- 48?2} tlr |[ fl uor onet hyl phenyl ) -
1,2,3, 640etr ahygﬁhs difleicampaungsdire phtaingd by éha prpeesre described in Exprple 14/]
conpounds are okk&ipheghabycomierbiaP C33ldipheifipfopidaes dcil Fosadidhe rBdrence
D21,165-6) is used instead of 2,2-diphenylacetic acid. M.p. (hydrochloride)
176 - 178°C.
EXAMPLE 7
25  1-[2,2-(4,4’-Dichlorodiphenyl)ethyl]-4-(6-chloropyrid-2-yl)-1,2,3,6-tetrahydro-
pyridine and its hydrochloride
The title compound is obtained by the procedure described in Example 2b/
except that 4-(6-chloropyrid-2-yl)-1,2,3,6-tetrahydropyridine is used instead
of 4-(3-trifluoromethylphenyl)-1,2,3,6-tetrahydropyridine. ~ M.p. (hydro-
30 chloride) 230 - 32°C.

EXAMPLE 8
1-[2,2-(4,4’-Difluorodiphenyl)ethyl]-4-(3-trifluoromethylphenyl)-1,2,3,6-
tetrahydropyridine hydrochloride

1-[2,2-(4,4’-Difluorodiphenyl)ethyl}-4-(3-triflucromethylphenyl)-1,2,3,6-
35 tetrahydropyridine is obtained by the procedure described in Example 2
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15 . except that the product of the previous step is used instead of

a,a -(4,4" - di chl or odi phenyl ) acet al dehyde. M p. (hydrochl ori de)
206 - 208[err]C EXAMPLE 6

1- (3, 3-Di phenyl propyl )-4-(3-trifluoronethyl phenyl)-1, 2, 3, 6-tetrahydro-
pyridine and its hydrochl oride 20 16The titl e compounds are obtai ned by
the procedure described in Exanple |b/ - except that commerci al

3, 3-di phenyl pr opi on A 165-6) is
used instead of %’é e’? d|t ﬁenﬁ‘?‘aég@f”é"bﬁﬂﬁo Lermnﬁ ’@hyﬂ?ﬁgchWB'reF‘gz)df e

176 - 178[err] Cdlchlorobenzophenone The hydrochloride is prepared withXd\\sBluiod &5
1[22(44 D| r - 2-Vvl) 2 6-tetrahy
dr o- ﬁﬂ%ﬁg@gh@%ﬂ% n) {%@éb&m‘i(}g 1941“% e’ b&‘ﬁémi/d tll\épcérgr%ound i's
obt ai ned by thelﬁﬁ&;edure descrl bed in Exanple 2b/ except that
4-(6-chl gropyrid-2-yl)- 1,2, 3 6- tetEXMLCE)yI’IdI ne is used instead

of 4(3tr|fluoromethy{) trahydrop ridine. M p. (hydro-
30 chilok2.2164,4 Bish orgglp@pl]lﬂ)etﬁyl]-&(2-tr1ﬂuoromethy enyl)-1,2,3,6-

EXAVPLE 8 tetrah dropyndme hydrochlorlde

1-[2,2-(4, 4?{1? dift g%#—%gﬁ-péh% n)/etilylpheglyl);tnrflend#lgrh_c})’ rocﬂy Ir}‘)}genyl) 1,2,3,6

t et rahydr op
-[2,2-(4, 4" - D f B&Srg. #damel) pEMpydré mixdd3with a sparela cipfilhef Ialendyd solutibn2, 3, 6-

?é>5<anpl 19" et " aNEHBERY (038%d1f o PRIMES udbudrbifcMyRERAME Tn IESH bPFHF "

except that 4, 4's added dsemiisez Shearisuze issstired dorf onst eyt abfoom Emperature
di chl or obenzophgpgeng.1 g T@wﬁxﬂéwﬁ‘ﬂyéﬁ&ﬁfl@ehaﬁﬁ ﬁ@ﬁﬁﬁd’eﬁ d%r%»bisé‘ ?Ré Hﬁ;&tﬁx‘& of

hydrochl oric acid in |so?ropano e compound. .. 173 -
175[err]C. 5 isstirred for 1 hour at room temperature and a satqu;eﬂ(mgoxgum chlonde

1-12,2-(4, 4" - D ¢oheibR® Jadedyhfer ditfattich (vﬁh'feﬂiyf tHEY, EHERrBatli® PRy k9 dried2, 3, 6-
t et rahydr.opyridin ori

d
ot o o ls R a8 b SOISE 1 AvERate it Bd geteefl RipSSER oThegroduct is
3.25 g (0. 135 mpujified bvghmnatographgt oni 4 dilica ggd@dblulnm asing akycloiexbhedethyl, and a

soluti on 10 |gcet%iltfe hktfireJad Qhelglgl ﬂp(f} e ngETlﬁDl Jﬁeh%)llm-ﬁ')%&g%- | benzene

in 125 m of TH ure1s ed for
one hour at roo mﬂwp@e@o'lphenyl)plpendme, whmhds hydrogenated. voithi thewid ol.7 g

benzyl pi peri dongfqpg, pgesd ﬁrﬂpdﬂﬁ% ethAfol WHENAS been bmu(gpt to dckd giidy’ €d for

1 hour at roomtenperature and a saturated anmmoniumc

sol uti orf0i s adddle additien ofbhydrachiorisagid.tthe atiktpre beipg heated, at NW@U’&hase i s
dried of 60°C for 8 hours. The catalyst is filtered off to give 2.1 g of the title

product. M.p. 247 - 251°C.
9b/ 4-(2-Trifluoromethylphenyl)-1,2,3,6-tetrahydropyridine hydrochloride
2.0 g (0.007 mol) of the product of the previous step are dissolved in 12 ml of
25 glacial acetic acid. 3 ml of concentrated sulfuric acid are added dropwise and

the mixture is heated at 100°C for two hours. It is poured onto ice, a
concentrated NaOH solution is added until the pH is basic, and the mixture is
extracted with methylene chloride. The organic phase is dried and the solvent
is evaporated off under reduced pressure. The product is taken up with 15 ml
30 of isopropanol to give 4-(2-trifluvoromethylphenyl)-1,2,3,6-tetrahydropyridine.
The hydrochloride is prepared with a solution of hydrochloric acid in
isopropanol to give 0.9 g of the title compound. M.p. 213 - 215°C.
9¢/ 1-[2,2-(4,4"-Dichlorodiphenyl)ethyl]-4-(2-trifluoromethylphenyl)-1,2,3,6-
tetrahydropyridine hydrochloride
35 0.5 g (0.0022 mol) of the product of the previous step in the form of the base,



15 . and the solvent is evaporated off under reduced pressure. The
product is purified by chromatography on a silica gel colum
usi'ng a cycl ohexane/ et hyl acetate m xture as the eluent to give
6.8 g of 1-benzyl-4-hydroxy-4-(2-

trifluoronethyl phenyl) pi peridine, which7is hydrogenated with the aid of 0.7
g of 10% Pd/Cin 75 m of 95% et hanol which has been brought to
acid pH by 20

he .addi tiqn of _hydr.qchl ori c. aci t he .m xt ure being

heated at a terr%é’?la?{JF’&thano , 0.3 of el caceties afigy a@dngug of aﬁﬁﬁ@ﬁf alyst is
f2 |5|1E er eflcoff tosoggun/e acktdte ngwx_fni)Tehathitémper?tuLe of (?/+5°1C. gﬁ.dcgé(ﬂOOleol) 387 - g

err]C. 24 (2-Tri £l uar ongt envl )« - tet rahvdropyridi ne
hydr ochl ori de 0,0-(%,4 ﬂdléh%%?@pbel"(y& ffga‘;‘d%fi?’ Q;;}Y&}r%]deadﬁ%ig%go %{‘mmng%?evi ous
step are di ssol amldhem083 gof sodivd3 cyanoborobydrideaire addedi to the injxtud atithef _
heated & 100f erriceppfahle BEuRIE R BRNRRWiicd ot ow temperki BT T 1S
concentrated Nabpihogrsuandothen qt EQRiR dETOPRTAtITe; enerpight. s2.5 28} of cenegntraied mi xt ur e
is epJRAHGE Wid BreRidby URRR GRS foiure THR:RENRRN 5 phiasa, i s dri ed
and the sol vent ., IS ev p?¥ate of f _under, reduced pressur?. The
product is takefieqpethgnch 1slgzaﬁxpra§8 off and thgresidyss sakeRAIP Vish gimpisture o
4- (2-trifl uor onahylyhdetues uhd dllui 2queote NHYOHI solyion.di Tiee organic phase is The
2opr opihol o G doagredpokith pf by Aai i h prprotsey Ailledtha o
1-[2,2-(4,4' -Di @hlsoh@nlti isreyapdrated loffl fo-givg 2:48rg of tertislesedmpqundnyhichis 2, 3, 6-
t et rahydropyri dé@&amw({ﬁgﬁle&wl%\etﬁ? %% zggg_.ezgoq:_( 0.0022 nol) of the product

of the previous Step Int ormo

17 9 m of nmethanol, 0.33 nm of glacial acetic acid and 0.2 g
of anhydrous sodi um acetate are m xed at a tenperature of

0/ +5[err]C. 0.5 g (0.0019 nol) of a,a

-(4, 4" -di chl orodi phenyl ) acet al dehyde, prepared accordi ng to Exanple 2a/,
and then 0.33 g of sodi um cyanoborohydride are added to the m xture at the
5 sane tenperature and the resulting mxture is stirred at |ow
tenperature for 1.5 hours and then at roomtenperature
overnight. 2.1 m of concentrated hydrochl oric acid are added
dropwi se, the mxture is stirred for 15 m nutes, t he nethanol is
evaporated off and the residue is taken up with a m xture of

et hyl acetate and dilute aqueous NH err] OH sol ution. The organi c phase is

10 dried, a saturated solution of hydrochloric acid in isopropanol is
added and the solvent is evaporated off to give 0.48 g of the
title conpound, which is crystallized fromethyl acetate. Mp.

229 - 230[err]C



REPLACENMENT--SHEET 18
1. Conpound of fornula (1):

[err] Yis -CH or
or a CF3, (g"]mummmﬂml C4) al koxy group;
hydrogen or a (Cl-‘C3yalkyl* 10 n is@gor 1; and RFPPﬁ@EQnd Ph2 are each
a phenyl group; a phenyl group substituted in t T 4-

position by a fluorine or chlorine a@g by a net hyI et hyl, n-propyl,

I -propyl, n- butyl, i-butyl, WS t-butyl, trifluoronethyl, cyano,
met hoxy, metlhyl t Kompound of foedbil(Bul f onyl , et hoxy, ethylthio, ethylsulfonyl,
(dJerr]-derr])al koxycarbonyl or di(C - 15 C err])al kyl am nocar bonyl
group; a phenyl group disubstituted in the 2,4-, 3,4-, 3,5- or

2, 6-positions by a chlorine or fI uorine a 1@%1 or by a nethyl, ethyl,

: FE—_:FST a hal ogen
THIS REENIARE :Eﬁ\‘jeach

trifluoronethyl thoxy g P ; OPhﬁ phenyl group
trisubstituted/i ¢ﬁ 4 6- positions by a chlorine
or fluorine at gk ethy 2t Lflu onet hyl , cfano or

nmet hoxy gro [ al /s and sol d its quaternary ammoni um
salts. ) onpound according to i n which Yis CHand RL is
CF3 or Yis N and R1 is Cl. 3. Conmpound according to claim
1 or 2 if which R2 and R3 are both hydr ogens. 25 4, Conmpound

according t@pgehanm 1 of fornmula (1'):
Y is-CH-or-N-;
R, is a halogen or a CF;3, (Ci-Cy)alkyl or (C-Cs)alkoxy group;
R; and R; are each hydrogen or a (C;-Cs)alkyl;
10 n isOorl;and
Ph; and Ph, are each independently an unsubstituted, monosubstituted or
polysubstituted phenyl group;
and its salts and solvates and its quaternary ammonium salts.
2. Compound according to claim 1 in which Y is CH and R; is CF3, or Y is N
15 andR;isClL

3. Compound according to claim 1 or 2 in which R, and R; are both
hydrogens.
4. Compound according to claim 1 of formula (I):
Q // N—CHZ{CHZ}-CH (1)
Yl
20 Ry’

in which R,” is CF3 and Y’ is CH, or Ry’ is Cl and Y’ is N, and n, Ph; and Ph; are as
defined for the compounds (I) in claim 1, and its salts and solvates and its
quaternary ammonium salts.

25 S Compound according to any one of claims 1 to 4 in which Ph; and Ph; are
each a phenyl group; a phenyl group substituted in the 2-, 3- or 4-position by a
fluorine or chlorine atom or by a methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl,
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19 .lerr] in which Rerr]" is CFlerr] and Y is CH or Rerr]'

is ClL and Y'is N, and m,”"Phl and Ph2 are as defined for ‘t he conpounds
(I'y inclaim and sol vat es & 5HAS%!?5N3 nary anmmoni um
sal ts. ”l"'m !ﬂ”ﬂ mt)r ding to any:)ﬁ@ﬂo E}f@@@ 4 in which Phl
and Ph2 are '+ \d-—aceord & -vLai m 1 sel ected
from1l-(2,2-di phenyl ethyl) 4 (3- trlfluororrethyl phenyl)

1,2,3,6-tetrahydropyridine; 1-[2,2-(4,4'-dichlorodiphenyl)- 10
et hyl | - 4- ( 3-sthutyl, uchwylet th§inpteaefiy). cyam, 3methowy.r mstwltbpy ringfihpisulfonyl,

} L r (3, 3'erhs§t I leth lthlo etthsulfon 8 f 1-C3 )alkoxycarbon% or dl(Cl-Cg)alkyl-

2, 2-

| uo onethyldlphenyl yoronet H
, 2,3, 6-t et r AWBPED ony grcmpr ?cﬂhﬁ’éy group disubstituted in the 4- 3, 4— 3,5- or 2,6-
} [22526( 4, 4' pdditigsaﬁ Pb@xydhl@hﬁmdr)fﬁiomé Jatdin (c2-By b frhétByl0 6By WriBR 6t hy],

, 2, 3, ro
1-[ 2- (4- %5| udr8 ‘?1855’?"3}1’02‘3’ PRI BehphenYh s1P trifybstigpeg in the 3.4ek fyiPpriny 1 ) -
1,2,3,6-tet r%,ﬁﬁdmsmmns by aehlorind of fly@indiapine oy bya ajestiy),-ethyl rifludfoimetingd, 15
met hyl phenyl %Fc'atu ahydr opyri di ne;
1-[2, 2- (44 orogﬁ% eng

ethyl]-4- hséﬂ chloropyrid-2-yl)-1
. 2,3, 6-tet raﬁaydrcﬁé@ﬂpwnd@cchmgtmélarméanm@w 1¢ad 882 ¢re 1denticalguat er nary

ammoni um sal1, 5 Com dund achah@O@ é?im@l%@l%éﬂe@gr&xhq @Qnmﬁh%@'fet}%fl esnula (1)
ot unsal HEOREPheRY e, S teiFARyropidingi) | -4k -dwmomdl&,‘éﬁ;ﬁf nary
aryl -1, 2, 3, Gethgl-aabydflasviethyliesfl)-1 2[38Udrabydrbpyridine; [ e1¢[R,2-(3,3-bistri-
fluoromethyldiphenyl)ethyl]}-4-(3-trifluoromethylphenyl)-1,2,3,6-tetrahydro-
pyridine; 1-[2,2-(4,4’-dimethoxydiphenyl)ethyl]-4-(3-triflucromethylpheny!l)-
1,2,3,6-tetrahydropyridine; 1-[2-(4-fluorophenyl)-2-phenylethyl]-4-(3-trifluoro-

15  methylphenyl)-1,2,3,6-tetrahydropyridine;  1-(3,3-diphenylpropyl)-4-(3-trifluoro-
methylphenyl)-1,2,3,6-tetrahydropyridine;  1-[2,2-(4,4’-dichlorodiphenyl)ethyl]-4-
(6-chloropyrid-2-yl)-1,2,3,6- tetrahydropyndme, and their salts, solvates or
quaternary ammonium salts.

8. Method of preparing the compounds of formula (I) according to claim 1,

20  their salts or solvates and their quaternary ammonium salts, characterized in that:
(a) an aryl-1,2,3,6-tetrahydropyridine of formula (II):

%
N—H (In
-Y

Ry

25 in wilich Y and R, are as defined for the compounds (I) in claim 1, is reacted
with an acid of formula (III):

0O R,
e ™
HO— (IZ‘ C{I (I11)
Ry| FPh2
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in which Y and R err] are as defined for the conpounds (1) in claiml, is

Teacted 257 77 "with an acid of formula (I111); — \err]
sppeprdefoaged |if or the
JW%WPLWWD deri yati ves;

SR T e

I nt ek medi at e ncasbonyl of fornmubg —— S
reduced and (c) the resulti ng conpound of forrmula (1) is isolated and
optlonally converted to 10 ne of its salts or solvates or one of its

quat er nary anmi@rivhish 8aRs R, Ph, an@Ph arpps defined for the icompaynsisi(diia glaimoht ai ni ng,

as the actlve oﬁﬂer&lltglf@lcugnaldencmveg)und according to any one of claims 1

to 6. Phar maceut i c 0Si containing, as the active
principl es, (‘9) the inteignagiate ear g@bygng [ao(?g}\e of clains 1 to 6 and a conpound

indicated in the 15 synptomatic treatment of senile denmentia of the

Al zhei mer type (DAT), or the| r har c»aut ically acceptable salts.
Ph;
/
O
e \ (1V)
Rl Y Ph2

is reduced; and
(c) the resulting compound of formula (I) is isolated and optionally converted to
one of its salts or solvates or one of its quaternary ammonium salts.
10 9. Pharmaceutical composition containing, as the active principle, a
compound according to any one of claims 1 to 7.
10.  Pharmaceutical composition containing, as the active principles, a
compound according to one of claims 1 to 7 and a compound indicated in the
symptomatic treatment of senile dementia of the Alzheimer type (DAT), or their

15 pharmaceutically acceptable salts.
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