1 - . 4- Phenyl al kyl -1, 2, 3, 6-t et rahydropyri dines for treating

Al zhei mer" ‘s di sease The present invention relates to novel
4-substituted 1-phenylal kyl -1, 2, 3, 6- t et rahydropyridines with

neur ot r ophi ¢ and neuroprotective activity, to a nmethod of preparing
them and to pharmaceutical conpositions cgntaining them 5 EP-0
458 696 describes the use of a 1-(2-naphthylethyl)-4-(3-trifluoro-

met hyl phenyl ) -1, 2. 3, 6-tetrahydro yr|d| ne for the preparation of_ drugs
"ntended for  i-Phenylalkylech2drieighydmparidines St M Mheines s diense

WO 93/ 11107 descri bgge pte@@ﬁumm&n @é]ﬁeé & ﬁ@}aydrsgwrm@la ﬂ%ﬁleiﬂvlé}hym opartive
activity against th da use Xi c/ischemc

It has now beefftf %‘uwtﬁégﬁﬂ% |Deyjfoprotectiye chvé?"r %H’F g di nes
substituted bypg @:Iiaw&m(mdm/phadmhcegﬁcumom Sdifior cogaindig thedl ¢ action on the

(NGP) - and oS BRI ol I £ 9 PPy LB act o

exhi bi ti ng anomethyéshenyi)-i 263, 6=tqu1a§z@rqbsmgﬁrmaﬂor the prepdrativat ofalregs intended for

According to o i nventi on therefore rel ates
o the copiRepirt ot SRR abitindl B0 Rt 'n whi ch: Y

is -CH or -N; WO BB 1147 descritied pmedmeaamhﬂctsymrwndmwéh protective
(qerr]- Clerr]}.&ldf%la ahst(tﬁ@aﬁx%% @Lfeai;}ﬁ 1isEHeRHP states. Rlerr] is a

met hyl or ethy r ydr d(%en or a
(derr]-c&r])al kyIt ha&rﬁawz'@m found; that certain phenyfakké(} 12" 3(@:{ epwidinesal kyl |
(derr]-d er kbsatulcddy a %}eﬁﬁ%r Ha P 20y ey meu@otfc@hﬁ:r efchm.@b@ kHel DepddiRXY -

arbonyl (Glerr [ rerpidal b 8 453 it SRR, s g st

a
b) a radical gelfeattea dfrdamapéd eslis]orells exhiblyinp @abiylies in their physiological
Jerr]-Cerr] %@%&{) aI koxy, (C[err]-Cferr])- 30 cycl oal kyl net hyl ,

Cerr]-Cerr] Oal kyl am no and cycl ohexenyl, it being
possi bl e fo§ said rAdtadingtto ope of i Sedtures,étie piesent Haventjem hemsfareaiates to

(Qerr]-Cerr] alcl?m)?ounds offoqn ﬁ)xy, car boxyl,

(dJerr]-derr] ycar bony no or nono- or di(Cerr]-Cerr])-

Ry

a
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20  in which:
Y is-CH-or-N-;
R; is hydrogen, a halogen or a CF3, (C;-Cgjalkyl or (Ci- C4)a1koxy group;
R, is a methyl or ethyl group;
Rs and R, are each hydrogen or a (Cy-Cs)alkyl; and
25 X is:

{(a) a (C;-Colalkyl, a (Ci-Ce)alkoxy, a (Cs-Cr)carboxyalkyl, a (Ci-Cylalkoxy-
carbonyl(C,-Cg)alkyl, a (Cs-Cr)carboxyalkoxy or a (Ci-Cylalkoxycarbonyl-
(Ci-Cglalkoxy;

(b) a radical selected from (Cs5-Cricycloalkyl, (Cs-Cy)cycloalkoxy, {(C3-Cq)-

30 cycloalkylmethyl, (Cs-Ci)eycloalkylamino and cyclohexenyl, it being
possible for said radical to be substituted by a halogen, hydroxyl, (Ci-Cy)-
alkoxy, carboxyl, (Ci-Cs)alkoxycarbonyl, amino or mono- or di-(Ci-Cy)-



2 - ) : ~al kyl am no; or (c) a group selected froma phenyl,
phenoxy, phenylamno, N-((err]-C[err])alkyl - phenyl am no,
phenyl net hyl , phenyl et hyl, phenyl carbonyl, phenylthio,

phenyl sul fonyl , phenyl sul finyl and styryl, it being possible for said group

to 5 be nonosubstituted or polygubstituted on the phenyl group by
a hal ogen, CFlerr], (derr]-(err])alkyl,

(err]-Cerr])al koxy, cyano, am no, nmono- or di-(Cerr]-Cerr])alkyl -

am no, (derr]- ¥R PF ani no, car boxyl ,

(Cerr]-(err])aldpxysaidodiadied from a phenyl, pBéHoRP CateRPRMino, TRAOH-COhlkyl-
di - - | | . b | - | kyl ,
- (g err] -l e e oo, oL YL

salts and sol vat es ghehylsiFbiylphehgsulnyl sadRBHyILIEbSag bessible for said group thn t he
present desgription,the term.” erro]l- err &al | " . denaot es et M et hyl ,
- b oyl "and. P RuSORuise potystbsifickd 3n' i, et grcid 82 Rhloper,

" ( g[ ter Ir] - gr {] I) al ks, (ﬂb*ﬂzb }aﬁql,rtﬂxmbalkmhmnom@rzmbno-ior@ﬁ@ycﬂ)ﬂkybut yl,
i -butyl, s-butyl ang_t-butyl. gr ] e tpr .
"(CJerr]-derr])al kgﬁ’ﬁmdenot(gg%é?%%ér borP 98 2 al c(gh?é}a%\klcﬁﬁcafdr’%lrﬂ’l to
6 carbon atons, for awigwepbenyiet meno- eehy Hi-(Gi-Goapylamintocpborl |, amine(Cy| |,

i -butyl, s- bu I %@] he Y/ pentyl, t-pentyl,
n- hexyl, i-hexyl e%jalkyi,h?&'ﬁo)ﬂr(cﬁt | %ﬁ?%bgﬁﬁ%@‘x@a%gﬁot es a hydroxyl
group subsift usediths salts anxisplvptesprd tply guatgmary ammodigmgaliageous| v

(qerr]-derr])al kyln aedritesl Rsation ¢ @ﬁﬁ]“(@i[—@;)éﬂc%@déﬁétegﬁﬁﬂﬂl, @1, n- .
If Xis a phenﬁlr g{onzié,, t he nonencl ature used for the biphenylyl radical is
in accordance WK A OAE MBFes, i.e. the positions of the two rings are

nunbered as fol | owsTh¢ erm] “(Cy-C)alkyl” denoted mkthyipethwic nembsyl afprofyiss-stuylict ur e
2' 2

ggve the foll O%le,@%ﬁ?ﬁéﬂd -butyl groups. 8 3 [err]

15 The term “(C,-Cgjalkyl” denotes a hydrocarbon radical containing from 1 to
6 carbon atoms, for example methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-
butyl, ¢-butyl, n-pentyl, i-pentyl, neopentyl, t-pentyl, n-hexyl, i-hexyl, etc.

The term “alkoxy” denotes a hydroxyl group substituted by a (Cy-Cglalkyl,
advantagecusly (C;-Ca)alkyl and preferably (Ci-Cs)alkyl group.

20 If X is a phenyl group, the nomenclature used for the biphenylyl radical is
in accordance with the IUPAC rules, i.e. the positions of the two rings are
numbered as follows:

and the radicals of this structure have the following names:

3 2 2_3
4 i 1 biphenyi-4-yl

5 @ 6 5

30



3 Jerr] - S Anmong the conpounds of fornmula (1) in
which X is a group (c), one preferred group is represented by the
conmpounds in which the phenyl is substituted by 1 to 3 halogens, 1 to
3 CFlerr], 1 to 3 ((err]-Cerr])alkyl, 1 to 3 (Cerr]-Cerr])alkoxy, 1 to
3 cyano, 1 to 3 amino, 1 to 3 nono- gr di-(Clerr]-Cferr])al kylamnno, 1
to 3 ((Jerr]-Cerr])- 10 acylamno, 1 to 3 carboxyl, 1 to 3
(Jerr]-Cerr])al koxycarbonyl, 1 to 3 am nocarbonyl, 1 to 3 nmono- or
di-(Cerr]-Cerr])al kyl am nocarbonyl, 1 to 3 amno((err]-Cerr])alkyl, 1
3

to 3 hydroxy((C err] - C[err])zal kylzor

hal ogeno(Clerr]-Cerr])al kyI q Anot her preferred group consi sts
§ yg{sg}rlp -CH and R err]
et gr oup Si of the conpounds

of the compounds of fornul
zogen atom and Rlerr] is a chlorine

is CFlerr]. 15 Anot
of formula (1) in which

atom Anot her preferred group consists of the conpounds of
formula (1) in which Xis a ((err]-Cerr])al kyl group, especially
et hyl . Parti cul arl Yy ,2dVa eous conpounds are represented by

formula (1'): 20 [err]
A biphenyl-2-yl

Among the compounds of formula (T) in which X is a group (c), one
preferred group is represented by the compounds in which the pheny! is substituted
by 1 to 3 halogens, 1 to 3 CF3, 1 to 3 (C;-Cyalkyl, 1 to 3 (C;-Cy)alkoxy, 1 to 3
cyano, 1 to 3 amino, 1 to 3 mono- or di-(C;-Cs)alkylamine, 1 to 3 (Cy-Cy)-
10 acylamino, 1 to 3 carboxyl, 1 to 3 (Ci-Cylalkoxycarbonyl, 1 to 3 aminocarbonyl, 1
to 3 mono- or di~(C;-Cs)alkylaminocarbonyl, 1 to 3 amino(C;-Cyalkyl, 1 to 3
hydroxy(Cy-Cg)alkyl or 1 to 3 halogeno(C;-Cslalkyl.
Another preferred group consists of the compounds of formula (I} in which
Y is a group -CH- and R; is CFs.
15 Another preferred group consists of the compounds of formula (I) in which
Y is a nitrogen atom and R; is a chlorine atom.
Another preferred group consists of the compounds of formula (I) in which
X is a (Cy-Ce)alkyl group, especially ethyl.
Particularly advantageous compounds are represented by formula (I'):

20
(N4 S—em—en "
2 2 @/ (19
Yl
Ry R2

in which Ry’ is CF; and Y' is CH, or Ry’ is Cl and Y’ is N, R; and X being as

defined above, and their salts, solvates and quatemary ammonium salts.
25 Another preferred group consists of the compounds of formula (I'} in which

X is a (Ci-Cg)alkyl group.
Particularly advantageous compounds according to the present invention



I n-whi ch R[err] is CF[err] and Y' is CH or Rerr]' is d and Y is N,

Rlerr] and X being as defi ned above, and their salts, solvates and
quat'ernary amoni um salts. 25 Anot her preferred group consists of
t he conpounds of formula (I') in which Xis a ((err]-Cerr])alkyl

gr oup. Particul arly advantagegus conpounds according to the
present invention 4

are as foll ows:

1-[2-(3, 4-di et lasdl qxﬁﬂﬁlﬂ}atv)seﬂﬁgﬂ(} A4t phenietbylpreBHyiflpdremygthyiphe®yiB1,8;3,6-
tetrahydropyri ¢i )

1-[ 2- (3- met hyl - &ﬁgg}r?g( l’lyl )6 t[% );P meilz)g 4~?en{)ilahengli)relphl} A-(3-trifluoromethyt
phenyl)-1, 2, 3, ghenyiy’a &rms ghydenpyed me, 1-[2-(4-methyl-3-pentylphenyl)ethyl]-4-(3-
1-[2- (4- et hyI "

bla (4 mett hyltr%;?] &h%&h@@ﬁ&é;&))l_a% 2%6 %ﬁaﬁ?o yndml el 1-{2-(3 A-diethylphenyljethyl]-

[ 2- (3, 4-di ef hyfﬁ:{ﬁ ;;1 yh-1,253 6—tetr ydropyndme and their salts, solvates and

4- (6-chl oropyr qgatgmyﬂy)mgm&n@am@t rahydropyrl dine and the| r sal ts

sol vates and at ernar% ngllie %FH cor?

another of its feat dingfo #oMer TH s Preserisinventipn e atesn.g{ ﬁod of
preparing the ewrdpdwidsepafing d’remmh@o(lﬂxds oftfhﬂmula G| their sltsaolsviabes amhtheirhel r

guat ernary anmpni.um salts | 10 (a) an

aryl-1,2,3, 6- tqu‘Srﬁ%ragBWr}lﬁ'g%é eg r({hf‘ﬁ [err] in
which Y andiOR[ &@)rdn aaylel 33, ﬁeteﬁrahyétbpabmepffmubeiﬁp ed with a conpound of
formula 15 (ren): [err] in which Rerr], Rerr],

Rlerr] and X are as defined above and L is a |eaving group, for

N-H (II)
-Y

Ry

in which Y and R; are as defined above, is reacted with a compound of formula

15 {n:
L=CHy— C‘@ (1I1)

Rz

in which Ry, R3, Rq and X are as defined above and L is a leaving group, for
20 example a chlorine, bromine or iodine atom or the methanesulfonyloxy, p-
toluenesulfonyloxy or trifluoromethanesulfonyloxy group; and
{(b) 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.
The reaction is carried out in an organic solvent at a temperature between
25  room temperature and the reflux temperature of the solvent used.
An aliphatic alcohol having from 1 to 6 carbon atoms, such as methanol,
ethanol, isopropanol, n-butanol or n-pentancl, is preferably used as the organic
sclvent, but it is also possible to use other solvents such as hexane, dimethyl-



20 . exarrpl"'e a chlorine, bromne or iodine atom or the

nmet hanesul f onyl oxy, p- t ol uenesul f onyl oxy or

trifl uoronethanesul fonyl oxy group; and (b) the resulting conpound of
formula (1) is isolated and optionally converted to one of its
salts or solvates or one of its quaternary amoni um salts. The

reaction is carried out in an organic solvent at a tenperature between 25
roomtenperature and the reflux tenperature of the sol vent used.
An al i phatic afocotroidendimiethy! sultomide, Mfo&nc,aacbmnina?heopwidimﬁ tmslikaet hanol ,

et hanol , isopr opanothe ﬂ@a&féﬁ%%vaﬁa&&x@@rﬁaﬁ% out i (R éﬁét&h@tp!}fya C?éﬁt the

organi c sol but 'S to us er so ven such as
hexane, di met h§pch as an alkali metal carbonate or triethylamine, especially if L is a halogen 5
formam de, di nggRyl sul foxide, sulfolane, acetonitrile, pyridine and t he

i ke. The reaction is advantageously carried ouf in

presence of° a basi cliggEHtion temperaiye;£ag yapyPeaVeeR) TPO‘ﬁéP@Pefé%}F‘b@h%‘@Oo@

tri e: hyl a{n ne, arﬂ?ﬂ@ﬁéﬂ@k ltetnpeiratbrel fhe ?eahﬁéxpﬂzﬁ&:[ varying a y5In general after gle

reaction tenperature ca en roomte ou

and the ref Imtjx eﬁgﬂﬁﬁf%&"eﬂ Kﬂ‘gs’rtggéﬁafzﬁ?f‘ ?ﬁw"é@@ é/Lh‘FgF ;2 Eﬂdtth‘f:‘h% ‘1

geger ﬁl faf t Frcan be isolartl|acxardingfiorthé conveorad tachnigtiseinr tha dbinoiof higes frended
the fina

conventi onal tohat S @ el dne fec bads Yol SRR EBEECLUBYER G,

sal ts, thellfrety Smple safificasionl ih yaniveganie sdvane suchchstan abendobipréfesblyadthanoll 0 by

simple salifi C@rt b&ﬁ‘ dhof n iR §flk %?tf?ﬁxeﬁxH tl%%gaﬁh%&gﬁ%l acqg&?ef&réibl y

et hanol ropanol, an ether suc oxyet hane, et hyl
acetate, acet dﬁ@f‘éﬁﬂﬂ@ﬂhkﬁhexmdr ocarbon |ike hexane. The

conpound of fornul afyel l:oz’ﬁ wdidnes foﬁn‘hlﬁoﬂ?t&%i%ﬂi’s{ didMed Oacbdilﬁmg to the

conventional technigues Mgg}é‘fnally conveﬂagd to one of é‘?{ aﬂ

addi ti on sal t sconygntiongy te gptiqriplly, conyertad o 6705 & #rid addition sals;

anphot eri ctsc haamﬁtaamga,f if b ecid graupun gresent, the empixteric tHaeacsalof thetoampeund

separ at ed Eith(f%rr%e% If the salts of the
0

wi.th .hases . .
compound of f ?Z’e %%%%Fée]ﬁg}eﬁwtgc?ﬁﬁdﬁP%thtbfi%iﬁ‘ as drugs, the
aci ds or bases enpl%jﬁmcb%sf tibs:opipaumhc’éﬂﬁnuhl Eyarapopptedfbeadministration

of the compoungd of . 9{3% of bﬂse@?ﬁgﬁ?&?%%et;ﬁ%ngﬁryggﬁ%ﬁyﬁ 915!% iff salts

exanple to 20 |rfb? ove the puri i on of rove
anal ytical assefye cgrﬁyo%ll of formula (1) arp geepanedyfor #nothep PUIRHSR . for example to

Exanpl es aofg t ﬁ%xp?@siettﬁe Mﬁ&aﬂbﬁbﬂ%%d&%ﬂ th zﬁaﬁﬁﬁr@taﬁﬁkﬁca%éséfs ahFadidigse Wi th
m neral acids, such g&a?&uﬁ drochlori de, hydrobrom de, borafe,” phosphate,
I

sul f at e, baﬁg,gz,ag hydr ogenphosphat e and di hydr ogenphosphat e,
and those with 25 Exmg:@amaft}m:Sauswmqmme&emttmmh&dcpﬁamc dorie aahese with

b , hyl sul f f
Funar ace. | oot it Sucr ARG RSB rge, hydrafiomited, BOAE prdp S Gt
mesyl at e, t osyhyiragensudiatehihydmgenphosphale ked a@hm@eapmspmtgl gk tlosh osiphat e,

25  organic acids, such as the citrate, benzoate, ascorbate, methylsulfate, naphthalene-

2-sulfonate, picrate, fumarate, maleate, malonate, osalate, succinate, acetate,
tartrate, mesylate, tosylate, isethionate, o-ketoglutarate, a-glycerophosphate,
glucose-1-phosphate, etc.
Examples of the salts with pharmaceutically acceptable bases of the
30 compounds of formula () in which the substituent X contains a carboxy! are those
with alkali metals or alkaline earth metals such as sodium, potassium, calcium and
magnesium, and those with organic bases such as amines, basic amino acids
(lysine, arginine, histidine), trometamol, N-methylglucamine, etc.
The starting amines of formula (I} in which Y is CH are known
35  compounds or they can be prepared by methods analogous to those used to prepare



gl ucose- 1- phosphate, etc. Exanpl es of the salts with

phar maceutical |y acceptabl e bases of the 30 conpounds of formula (1) in
whi ch the substituent X contains a carboxyl are those wi t h al kal
netals or al kaline earth netals such as sodium potassium cal cium and
magnesi um and those with organi c bases sgch as am nes, basic am no acids
(l'ysine, arginine, histidine), trometanol, N-methylglucamnne, etc.

The starting amnes of formula (Il1) in which Yis CH are known 35
conpounds or t ieknemm cemppredsar ed by net hods anal ogous to those used to

prepare The startmsgt amines of formula (I(l} in_which Y xs ﬁI can be mpﬁeéf ywn

conpounds. arting am nes or my is N
can be prepar edeasing the apprapgate ﬁé‘ag)ﬁén@ﬁﬁfi@ﬁpf-gﬁ@“@(ﬁbl ogenopyrl di ne of
formula (p): [err] in which Rerr] is as defined above and Hal
is a halogen atom with a 1,2, 3, 6- tetrahydropyridine of formula (q):
[err] 10 in which Plerr] igap otecting&éoup, for exanple the
benzyl group, and Z is a S @ whi ch ali¥gws t he nucl eophilic

substitution of the pyridine hal ogems Eﬁanples of such substituents
are trial kyfstannanes such as trlbutypgtanﬁﬁ or 15 G ignard conpounds.
The 1,2, 3, 6-tetrahydropyridine is then deprotected by cleavage of the

R R ——

appropri at e bemzmhedropyridinenafl farnfula (q)20

[err]
Z@N—P" (q)
10
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.
Examples of such substituents are trialkylstannanes such as tributylstannane, or
15  Grignard compounds.
The 1,2,3,6-tetrahydropyridine is then deprotecied by cleavage of the
protecting group under appropriate conditions.
The compounds of formula (IIT) can be prepared:
- gither by reacting the appropriate benzene of formula (1):

@ ’ (r)

Ry

20

in which R, and X are as defined above, with an acyl halide of the formula
L-CH,-CO-Hal, in which L and Hal are as defined above, in the presence of a

25 Lewis acid, according to the well-known Friedel-Crafis reaction, and by reducing
the resulting ketone of formula (s}



(r) . in which R2 and X are as defined above, with an acyl halide

of the formula L-CH err]-COHal, in which L and Hal are as defined
above, in the presence of a 25 Lewi s acid, according to the well-known
Friedel -Crafts reaction, and by reducing the resulting ketone of
formula (s): 7 _ 7 [err]
according to the procedures widely described in the literature, in order to
prepare a compound of formula (1) in which Rlerr] = Rlerr] =H 5
- or by reducing the acids of formulaj(V); X in which
Rlerr], Rerr], Rerr] and X &eCss,-defix hove, thshe al cohol and then
converting 10 the hydroxyl group t© a |e¥q g group. ~The acids
of formula (V) are generally conmpounds whith have been described in
the literature or they can be prepared anal ogously. Preparatory
Exanpl es are also given in the experimentB) section. The

activity of the conpounds of fornmula (I) on the nervous system was

according to the procedures widely described in the literature, in order to prepare a
compound of formula (11T} in which R3; = Ry = H;
5 - or by reducing the acids of formula (V):

C R

TR X
HO-C-C _/ (V)

Ry
R,

in which Ry, R3, R4 and X are as defined above, to the alcohol and then converting
10 the hydroxyl group to a leaving group.
The acids of formula (V) are generally compounds which have been
described in the literature or they can be prepared analogously.
Preparatory Examples are also given in the experimental section.
The activity of the compounds of formula (I} on the nervous system was
15  demonstrated in in vitro and in vive studies according to the methods described in

EP-0 458 696 and, for evaluation of the neuronal survival, with the aid of an in
vitro survival test carried out using neurons isolated from dissections of the septal
region of rat embryos.
In this test the septal region of 17- to 18-day-old rat embryos is removed
20 under a dissecting microscope under sterile conditions and 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
25  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 pM) in the wells of a titer plate. Each well



15- denonstrated in in vitro and in vivo studies according to the methods

described in EP-0 458 696 and, for-evaluation of the neuronal
survival, with the aid of an in vitro survival test carried out using
neurons isolated from di ssections of the septal region of rat enbryos.

In this test the septal region of 17- to }8-day-old rat enbryos is renoved
20 under a dissecting mcroscope under Sterile conditions and then

di ssociated in a trypsi n/ EDTA medi um The cel lul ar suspension is
placed in a cuhagtieen treaedkwith paly-L-lysidaMefdrelang. Fhe inbeulued phatdswume plkeddigcco
Modi fied Eagle's. rregli unl @%m S F#Z, .5 (gljtl’i ent mxture - RG m Proc.
Nat. Sci., 196B8%1%Y aé%rgy ocﬁ’tﬁﬁi( I Fl:g ?O/Co: t cal f serum and 5% of horse
serum and is kept @dhe &&f esmpddnfioarcOdissolvedtia DMED andt dibaedraith BS culturakes it
possible to re -;neuronal cells. The neurobl asts are
t hen i nocul at eg}%{fm{aﬁﬁg el%gf 17 x 10[err] cells/cnferr] into a

non-serum clil t ure nEbe Geureblass sre keptoth PMES lKantainingl thenissli compomd adrnthag

sel eni um (30 M ABehd:AARERE for B dafs WitnduiidMcite bkldg cHlges, of a titer

| ate. Each wel
IElas been treated wi fHepHAgEs|the padive ip senbrced 3@ a tehezoliHp gt Sisalved inbe are
placed in  culfifle HREMBAIOTS hB/INeTRY 8a1s(3 eh hlded SOMEThES £ 37°C for 4
The test conpognds e di sgol v.gfi i n, DMSQO %Pd di | u':og%&ee .th tl’ﬁgq %gl tu&\e
medi um as requi?'ét. 'hemitochondrial guceingie, depyjrgganases YHIg §° g e
cont ai ni ng1® hetetrasdliveo sRiDtNfbrMmazdnhisiue, whose copricalisfeasici Rogmehrednit 40rnd days

i thout th ) .hej h R . ARt d . i i
v rout e, ToBhAT B8y SUPARRS. iy s i il 1 Jh
(0.15 mg/ni). Shivisgbdlls (Masthotperet pl.eyd Brain Res, 8812511987[188) | C for 4

Pours, The o oehordts e e, iydimneqantss o L%uihlg g8 42

reduce the 10 tetrazolium sa ) | n bl ose og Sity is
measured at 54ecniigls was evalypied by glatistirlanabsisi usinpivisowortailed Bengstttytesias a

linear coryelation i da feSethD¥BRBOunds of forfuld [Ty Wtk £hd %o bdBORARERS Bt al .,
Dev. Brain Res., 1988, 255 191 - e dlfferer%ce het ween

198). . ) T
the groups conPRFasHYe thae t?%gqmﬁ%‘ﬂ%%%"r?ﬂ’éb%iﬂﬂ EH,@ 458 69& theotiFay of wadain

eval uated by st@hpaintcal fomaily (I)Sinusdspt tofencivdral sirtvid] Beingefuticd tHae . 15
In said test the COfTB unds ..of fg@rggj#fgoéd were found to be as active as or
S

more active thEHEHE ?Fﬁ%ﬁgsm “in EP-O0 458 696, the efficacy of
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More particularly, the compounds of the invention can be used, either by
25 themselves or in co-administration or association with other active principles
acting on CNS, for example acetylcholinesterase inhibitors, selective M1
cholinomimetics, NMDA antagonists and nootropics such as piracetam, especially
in the following indications: memory disorders, vascular dementia,
postencephalitic disorders, postapoplectic disorders, post-traumatic syndromes due
30 to a cranial traumatism, disorders deriving from cerebral anoxia, Alzheimer’s
disease, senile dementia, subcortical dementia such as Huntington’s chorea and
Parkinson’s disease, dementia caused by AIDS, neuropathies deriving from
morbidity or damage to the sympathetic or sensory nerves, and brain diseases such
as cerebral edema, spinocerebellar degenerations and motor neuron degenerations,
35 for example amyotrophic lateral sclerosis.



the treatnent and/or prophylaxis of all diseases involving neuronal
degenerati on. More particularly, the conpounds of the invention can
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Exanpl es of su ounds are acetyl cholinesterase inhibitors, Merr]
& tfogﬁgé

muscarini c agonr st ni cotinic agoni sts, NVDA receptor_antagonists and
noot r opi cs. Preferred acetylcholinesterase inhibitors are donepezil and tacrine.

aints

25 Examples of other acetylcholinesterase inhibitors which can be used are
rivastigmine (SDZ-ENA.-713), galanthamine, metrifonate, eptastigmine, velnacrine
and physostigmine (Drugs, 1997, 53(5), 752 - 768; The Merck Index, 12th edition).

Other acetylcholinesterase inhibitors are 5,7-dihydro-3-[2-[1-{phenyl-
methyl)-4-piperidinyllethyl]-6H-pyrrolo{3,2-f]-1,2-benzisoxazol-6-one, also called

30  icopezil (J. Med. Chem., 1995, 38, 2802 - 2808), MDL-73,745 or zifrosilone (Eur.
J. Pharmacol., 1995, 276, 93 - 99) and TAK-147 (J. Med. Chem., 1994, 37, 2292 -
2299).

Examples of other acetylcholinesterase inhibitors are those described in
patent applications JP 09-095483, WO 97/13754, WO 97/21681, WO 97/19929,
35 ZA96-04565, USS5,455,245, WO 95-21822, EP637586, US 5,401,749,
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According to another of its features, the invention relates to a pharma-
25  ceutical composition containing, as active principles, a compound of formula (I}
and a nootropic agent or their pharmaceutically acceptable salts.
Examples of nootropic agents which can be used according to the invention
are netiracetam and nebracetam (Merck Index, 12th edition).
The doses of the two associated active principles are generally chosen from
30  the doses of each drug which would be administered in monotherapy.
According to a further feature, the present invention also relates to a
method of treating senile dementia of the Alzheimer type, which consists in
administering, to a patient suffering from this disease, an effective dose of a
compound of formula () or one of its pharmaceutically acceptable salts and an
35 effective dose of a compound indicated in the symptomatic treatment of DAT, or
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phar naceuti cal 18 “suc a in, starch, |actose, gnesi um
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of a syrup or egelatinrcapsatescont ai n the active

25 A preparation in the form of a syrup or elixir can contain the active

ingredient together with a sweetener, which is preferably calorie-free, methyl-
paraben and propylparaben as antiseptics, a flavoring and an appropriate color.

Water-dispersible powders or granules can contain the active ingredient
mixed with dispersants or wetting agents, or with suspending agents such as

30 polyvinylpyrrolidone, and with sweeteners or taste correctors.

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

Parenteral administration is effected using aqueous suspensions, saline

35 solutions or injectable sterile solutions containing pharmacologically compatible
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the present inventi rjnciple can also n the form
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A saturated aqueouEBHISAHEBPEKHAFSHhURGET Sefuced gressuse.t Reéhg 44804 moly of thehe pH
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cvapor at 6d of f undBt RS RROf Fetelane sidha Beie s Apefitiot Rl i 1 s
purified by chr orm{ieguapﬂdwqucma ssa‘hhmdncag&bnacecﬂoumn@mag added until the pH is
cycl ohexane as t he,gl-UgBtk @ik Wetrd i St Ltﬁylce%g% Hod otganic phase is dried over
sodium sulfate and the solvent is evaporated off under reduced pressure. The
25 resulting crude oil is purified by chromatography on a silica gel column using
cyclohexane as the eluent to give the title compound.
1b/  1-[2~(3,4-DiethylphenyDethyl]-4-(3-trifluoromethylphenyl)-1,2,3,6- tetra-
hydropyridine hydrochloride
A mixture of 2.6 g (0.001 mol) of 4-(3-triflucromethylphenyl)-1,2,3,6-tetra-
30 hydropyridine, 60 ml of butanol, 4.1 g (0.025 mol) of anhydrous potassium
carbonate chips and 2.6 g (0.00113 mol) of the product of the previous step is
refluxed for 5 hours. The solvent is evaporated off under reduced pressure,
the residue is taken up with ethyl acetate, washed with water and dried over
sodium sulfate and the solvent is evaporated off under reduced pressure. The
35 hydrochloride of the resulting oil is prepared by treatment with a saturated
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2b/ 1I BL o:zr:pI )2 ( ﬁ m&wammemwnph@ayiﬁm&mg @cmér l?&kﬂgre%sdrlé)dﬁﬂtthw -3- 25
pent yl phenyl ) et hane 0

product of the prfS%}ii‘%Fdé ke gp é{vr]l@ e@yg chtate Onehixhor ‘(’t‘f‘g r"t‘Bla?ueé’lus

br onpbacet yl br omisddiuirsbicobémate sobutldbn-an8 [dded il thadol®e@ls gvaporated off under

reduced pressure to give 1.35 g of the title product.
2b/ 1-Bromo-2-(3-methyl-4-pentylphenyljethane and I-bromo-2-(4-methyl-3-

25 pentylphenyl)ethane

A mixture of 1.17 g (0.0054 mot) of the product of the previous step and 0.62

mi {0.0072 mol) of bromoacetyl bromide is cooled to 0 - 5°C and 0.81 g

(0.006 mol) of aluminum ftrichloride is added. The mixture is stirred at 0 -

5°C for one hour and then at room temperature for 4 hours. It is poured onto
30 ice, the two phases are separated, the organic phase is washed with water and

dried and the sclvent is evaporated off under reduced pressure. The residue is

dissolved in 2.9 ml of trifluoroacetic acid, 3.1 ml (0.0267 mol) of triethyl-

silane are added and the mixture is heated at 80°C for 5 hours. It is poured

into an aqueous sodium bicarbonate solution and extracted with ethy! ether.
35



(0.006 nol.) of aluminumtrichloride is added. The mixture is stirred at 0 -
5C for one hour and then at roomtenperature for 4 hours. It is poured onto
30 ice, the two phases are separated, the organic phase is washed

w th water and dried and the solvent is evaporated off under
reduced pressure. The residue is 14 dissolved in 2.9 m of
trifluoroacetic acid, 3.1 m (0.0267 nol) of triethyl- sil ane
are added and the mxture is heated at 80[err]C for 5 hours. It is poured
into an aqueous sod‘bamXb’a@alsmm@wgbl\mterbmdadﬂbibﬁvmaﬁ@ﬂ@m wilfate & pive 2t her .

35 %11‘6 of the title compaunds. 14 The
extract is washed vmt wat er and dri over sodiumsulfate to give

m xture of the 39t Ud2d3ridesbiabpentyiphenybiethyl]-4-(3-trifluoromethylphenyl)-1,2,3, 6
L L2 (S Vet L - A oatbRRAGHlRE W1 fo-(mbins - BpERTBIE B rfucio

tetrahydropyrldlne and 1 | ph | ) et'hyl (3tr|fluoro-
5 et hyl phW})lP’ie”ZL’B’:%&ﬁéf%‘é(W b’ﬂ’%e(ﬁ"ﬁgxﬁﬁﬂx ﬂ@l'r oxal at es
A mxture of 0.7 gAQm&@;%Jafm (@@031 mol) of 4~(3-trifluorometh Iphenyl} 1,2,3,6-tetra-

of but anol . 0.9 g FBSBEEHITS %#éf%#@a Bz 00 po PR gt T
chi ps and t he pr odweatboneit a:hlpedmd rth¢ ipeoducevbtainsd st ele ptavioms estape heoretical
aount. 0. 0054 101) aidub 0 h8EROTE rddel 55 ¢ Bifis St SBlvel®is® ewgg&sggeqqf off

10 under uce press e résidue i's take
acetate, wdéhed under reducedipressuves the residuadis t@!sierbupmébdhyinmmt&, aras %ihd t he

sol vent is evaporatgd @itr and dn?_ld over sH@ﬂﬁf sﬁlﬁgé’%ﬁgthgrsﬁﬁr%w fs: ev-ggfratreﬁ%ff ting

oil is purified by chronmatograp um using a
7/ 3 cycl ohexane/ et fgferg Efeﬁﬁukft uTlae ragult%o'épmmﬁed by chrematographmn a

products of sim | akiifh ar&:mxﬁxphsiﬁ@ﬁi 7/3@3@1&5%%&11 Vhdeharé BExihieiiqRd elént1S

pheny 1)< 1. 2. 3, 6- t ol ERGASy P AR e e SRk ol b ARRRL

give 0.12 gsof pr odumspoﬂdsp t0140[2-(31ASthel-4- béhtyfﬁhalyrb)eﬂﬂl]%{mmhotdmmmest

?f [ 2- (4-net hyl - cor ' §ﬁ$ O%ﬁ%ﬁ& t%%ﬁﬂ?%”ﬁd . The oxalate is prepared in acetone to
triflu
|

rifluoromnet hyl pheque)(}jlz 2 08 poduet; erwdﬁGpWB?E ndhe Praduoiaithitle jowepr Rbar ed
n 20 acet %Qﬁesp-orﬂfs PfCdhet @n{;&r y} ég (11 r&ﬁ%@lf*r&ﬁ}ﬁ&{%%‘&h}lﬂ%ve

0.08 g of product. P
EXAMPLE 3 trifluoromethylphenyl}-1,2,3 6~tetrahydropyndme The oxalate is prepared in

1- [ 2- (3, 4- Biget hy| phgayie) erﬁw;brbdﬁ’ct {ScrgShIPEaPHbindrcdront Yo diva 0D86s bEploahetdr o-
pyri di ne hydrochlorlde

(1-Benzyl -1, 2, 3, 6- t&Pr yoﬂtﬁg r|d 4-yl)tributyl stannane A
m xture of 15 85 g (0.0837 nol) of 1-BX&MPLE-Jiperidone in 140 m of

anhydr ous di net 8 t zlne in 140 m
of anhydrous dllﬁ@ %bi?é#@ﬂgeq@ |1]§'$"é% lzl[org@giﬂ-? Pp%#’gtdu#gmﬁm "% hours.
pyridine hydrochloride
25 3a/ (1-Benzyl-1,2,3,6-tetrahydropyrid-4-yltributylstannane
A mixture of 15.85 g (0.0837 mol) of 1-benzyl-4-piperidone in 140 mil of
anhydrous dimethoxyethane and 25 g (0.0837 mol) of trisilidrazine in 140 ml
of anhydrous dimethoxyethane is stirred at room temperature for 3 hours.

2
f

2
8

The solvent is evaporated off under reduced pressure. The residue is taken up
30 with 420 ml of anhydrous hexane, and 420 ml of anhydrous tetramethyl-
ethylenediamine are added. The mixture is cooled to -78°C and 156 m! of n-
butyllithium (0.25 mol) (1.6 M solution in hexane) are added dropwise. After
about 30 minutes, the temperature is allowed to rise to 0°C and the reaction
mixture is stirred for 15 minutes. 45 mi (0.167 mol} of tributylstannane
35 chloride are then added. After 1 hour, a water/ice mixture is added extremely



The sol vent is evaporated off under reduced pressure. The residue is taken
up 30 with 420 m of anhydrous hexane, and 420 ml of anhydrous

t et r amet hyl - et hyl enedi am ne are added. The m xture is cooled to
-78[err]C and 156 m of n- butyllithium(0.25 mol) (1.6 M
solution in hexane) are added dropw se. Afjker about 30 m nutes,
the tenperature is allowed to rise to O[err]C and the reaction

m xture is stirred for 15 mnutes. 45 m (0.167 nol) of tributyl stannane 35
chloride are then adutimislyAf Afer éxttastion wdthwethyr ¢there thei orpanrie phaseaiddesshed

extrenely : : . ot

cautiously. After é‘?(l%hr gggtelr grﬁd \c/imn?% méfirh%/o‘dmg% ﬁ%hr?a’te g %%thgrsé)g‘r?fl E lsp%vgg%rafeg %s hed

with water and dri a@deneducsepraspure ig give d0gnef 2 trude produett whichdy apufiat d of f

under reduced pressHidn ' s | ' i.fied
At rapinyon AiltaQ] Golfta gaggﬁxg@nﬁc@gogfg&%@/smy&ﬁé

by chr onat ogr aghy on a sillca, ge [ _
cycl ohexanelet hyl AR&HzE as the gluent to give the ity ompoupdin e farm ofias o ve t he

'éli El en)cpngogzd(iga_ tlﬁaqmmrfcl3pndgi m): 0.84 (OH; m; (H:H3i;qt1r9]-lt r g dmy 1 1) -
Char b 2as(or i 45T (O ks 233 a8 @h o) ek A ShH: shsnzyli o
met hyl ene); 5. 76 ( hidthylege); SC761@H; n#)A1.18 SHA1 (SHanodtoh.). *

satellite bands [erggrs]at}:gﬁ Bgn(dgefcirs(]‘ﬁlj[@{lfAn%m)Jcif@Eu&éenr).r] [err](

H Sn). 10
Behoyl 4. (16 clitdr defenapi-g{6:bhlonparid- 2yl B53etmabpdvopsidiec .
0.04 nol) of th f ' tep . 1i . i
1 Cof anhydt ous Eéi%wfor“‘ﬂngﬁﬁééﬁﬁ%o%‘e@“g‘?%?%@ﬁéﬁ%ﬁ%&%ﬁ%ﬁéﬂﬂﬂ@f@?
(0.08 nol) of 2,6- #lcahydprs dimrshylfprpamidecynder @ | nitrggen| asmpe3pbefeer t1.81g err ],
4.38 g (0.04 (0.08 moly'®f 2,5!&&@&5@;@%&3}0.@”@%haagx)@}g%'cg,%@@ @.{Ya@ g
dde o_the n.

(0.02 nol) of potassi car sol ut The

um 15 onaje are ]
m xture is heated g{ol)lé%tr:gfup?t@rlpwno@mm hiork 3“‘?:476& O FnhaobrdpowssiEad i nt o
100 m of 9% sul f ucirbomd dresalded t®the Pidtn. The mixture is heXkd act P F&rt@h
et hyl ether, amonium hydroxide ig .added to t aqueous . . ase
until the pHis bal“i‘Jj fs %ﬁdﬁg&tppg@ iIBﬁ’ ?@0 5‘§r ?ﬁhg% g‘ﬂfmﬁ #9id e‘PWP“'ac%ftg"t e.
The conbi ned or ganexirgsties odthactbyldetherd apwemiwo diydroxiiel & addded s thehgqueobs ent
is 20 evapghak efls . . S| i
puri £1 ed by Btk Gl AT S baslcn A ERRREBR Y by SUEWHARMEN Relife 1)
cycl ohexane/ et hyl Abe¢embined organic phases pgeydrigd @versodiug silfaterandttbe splvent ishe
title compognd. M pvapbRiedl Q2 aimdbC reduced prd&dure. The residue i iff
4- (6- Chl or opyri d- 2- |p%)-1, > ﬁ},SG-tetrahlg/fir QbyT Ol ne hydrashf o garified by
A sol ution of 7.0 GUPEARSEPRYLT asilieEs! euiss isdect 1 Keclphexgnaderbylsaceiste n 110
25 n of dmittheraetdcnmt mgioeﬂieemetc@n@oumﬁ[rgéi k6 aﬂ@t"@. 8 m (0.054
nol ) of roeth h} or,of 0 te are.added. e.mxture is
stirred for 5 r‘?ldnu?"éé'@’z%fowr ’Mb'yb'}’g"?%gtﬁéﬂgxfé?ﬁyﬁ(’é’ff ydlg‘”f‘j; ours. The
sol vent is evapor afeslusion afiiidbg (G.8Uumel) of the compound op thegsenieussieh inhE 0
residue issgaken ug Wt Bi-fh8ReMandf; | gandekef | uxad 1
hour. The solvent 1S evagorateeéngfl? @%ﬁgn@e{s}i dg_eéigsndt g’%erﬁl& 3%‘0\%4“%01) of
i sopr opanol chloroethyl chioroformate are added. The mixture is stirred for 5 minutes and
then refluxed for 1.5 hours. The solvent is evaporated off under reduced
pressure and the residue is taken up with 100 ml of methanol and refluxed for
1 hour. The solvent is evaporated off, the residue is taken up with isopropanol
30 and the solid is filtered off to give the title compound, which is crystallized
from 90% ethanol. M.p. 305 - 307°C.
3d/ 1-{2-(3,4-Diethylphenyl)ethyl]-4-(6-chloropyrid-2-yl)-1,2,3,6-tetrahydro-
pyridine hydrochloride
The title compound is obtained by the procedure described in Example 1b/

35 except that the product of the previous step is used instead of 4-(3-trifluoro-

8.5




30 - - .and the solid is filtered off to give the title conpound, whi
is crystallized from90% ethanol. Mp. 305 - 307[err]C.

3d/

1-[2- (3, 4-Di et hyl phenyl )ethyl | -4-(6-chl oropyrid-2-yl)-1-,2,3, 6-tetrahydr
pyri di ne hydrochl ori de The tithkg conpound is obtained by the
procedure described in Exanple 1b/ 35 except that the product of
the previous step is used instead of 4-(3-trifluoro- .

16 met hysegndphenyl)-1,223,6 tarahpdrepyridinee pYini dbhe236Cp. 234 - 236C.
EXAMPLES 4 - 13 The fol | owtspgveoERUYES are obtai ned by the

procedure described in . Exanpl e 2 except that th‘f apé)ro riate
magnesi um hal i de i $haskiowing compounds are obtained by the procedure described In

1- [ 2- ( 3- et hyl - 4- netghyhpRerstc i ke dpfoprivfeihdpnesomeiaiyd Bheay! ) - 1, 2, 3, 6-
t et rahydropyri di ne

LA e P L 5! e triar ety methylghenyDetyll - Gofsitiocometbs Intiepry 12365 .

t et rahydropyri di ne tetrdbydrbpyridine - Ex. 4

1-[2° (3 et hyl -4 pr gyl UEN'S. Sty dnedyhatnlil 4 BUNARITR ISR D 112,563 &

t et rahydropyri di ne
1-[ 2- (4- et hyl - 3- pr d¢tyilghicopyridingy Ex-31- (3-tri f | uor onet hyl phenyl ) -1, 2, 3, 6-

tetrahydropyridine yzreEX%. afy 4. AR § :

17727 (3- butyi - a. mol AU RRy s ey g ues RS R

t et rahydr opr i di ne tetrahydrgpyridine - Ex. 6 _

1-[2-(4-butyl - 3- m?tlmléanaylslﬁﬁdf,yiﬂmﬂywéinmMf(bummmhﬁ&hmmmdmss, 6-

t et rahydropyridi ne - Es. o

1-[ 2- (3-i sobut yl - 4iefEahKArpPEidine aB/yT 1 - 4- (3-tri f 1 uor omet hyl phenyl ) -

1,2,3,6-tetrahydr OFIY[Q'L(QiHu@%']M-Eiéth enyDethyl]-4-(3-frifluoromethyiphenyl)-1,2,3,6-

1-[2-(4-isobuty|-3-ne“§y euébgekzyéf-4- 3-trifluoronethyl phenyl)- 20

1, 2, 3, 6- t et r ahydr ofS§HFAREARAPYXIERE - X

1-[ 2- (3-i sdisut yl - 4-1ef2iibuingdB+metiyiphdnyhelh3]i4-(F-triftuoromethyipteaydi 1,2,3,62, 3,

t et rahydropyridine ... N

1-[2-(4-isobutyl-3}%R$§M%§héﬁ§éygtE?I?-4- 3-trif|uoronethy|phenyl2-1,2,3,

t et r ahydr opyri di ne l«[2HR-isobptylst-methylphenyl)ethyl]-4-(3-trifluoromethylpheny

1-[2- (6- Met hyl bi ph satvhlveirDy didife ( Bxt {4 f | uor onet hyl phenyl ) -1, 2, 3, 6-t

a- hydropyrigp%% ? ﬁﬁ'ﬂ} Thg tf}I% ﬁo ound i s ohtained by the

procedure descri bed-Rri4usobusyls’-methylphenylethy S&H&p TR pIg gﬂhﬁ“ﬂ'phi umis

used insteag of n-d3yEragmSEropEdIer Bte11 30

EXAVPLE 15 1-[2-(3-isobutyl-4-ethylphenylethyl]-4-(3-trifluoromethylpheny)-1,2,3,6~
tetrahydropyridine - Ex. 12
1-[2-{4-isobutyl-3-ethylphenylethyl]-4-(3-trifluoromethylphenyl)-1,2,3,6-
tetrahydropyridine - Ex. 13

25 EXAMPLE 14
1-[2-(6-Methylbiphenyl-3-yDethyl]-4-(3-triflucromethylphenyl)-1,2,3,6-tetra-
hydropyridine

The title compound is obtained by the procedure described in Example 2
- except that phenyllithium is used instead of n-butylmagnesium chioride.

30 EXAMPLE 15
1-{2-(3,4-Dimethylphenyl)ethyl]-4-(3-trifluoromethylphenyl)-1,2,3,6-tetra-
hydropyridine hydrochloride
15a/ 1-Bromo-2-(3,4-dimethylphenyl)ethane

4.5 g (0.03 mol) of 3,4-dimethylacetophenone in 12 ml of methanol are

33 cooled to 0 - 5°C and 1.5 ml (0.09 mol) of bromine are added dropwise. The

ch

O-

10

6-

6-

YEXAMPLE 14

etr



1-[2- (3, 4--Di net hyl phenyl )et hyl ]-4-(3-trifluoronethyl phenyl)-1,2, 3, 6-tetra-
hydr opyri di ne hydrochl ori de 15a/ 1-Brono-2-(3, 4-di net hyl phenyl ) et hane
4.5 g (0.03 nol) of 3,4-dinethylacetophenone in 12 m of nethanol are 35

cooled to 0 - 5Cand 1.5 m (0.09 nol) of brom ne are added dropw se. The

17 m xture is stirred at roogytenperature for 24 hours and
then left to stand overni ght at roomtenperature. The nethanol
is evaporated off and the m xture is purified by chromatography

on a silica gel coM¥HCUSSHgea abspan temperature for 24y housh enchtheheleftytb stanelt at e

mxture as the el ugidmight 8 odn?-&hgerafld. Ble RGanold; [ §fUidd
product are m xed w.t hg1,2. S %}%&)g' 6rZ nol ) eof tlrain?]] hsoﬁxgx %aﬁdcsgc%lgf th

and 18.7 ni (0. 011™¥HPHse i§puft Kmagegsapiyeen hsilier eelip@iums usingt 2854t

80|[ er ric. . g}('jcldtﬁkanb/dﬂgﬂlfaceté‘t&&ﬁ%xﬁfrétagdh@@l#ﬁﬁﬂ)zs.%%i(@‘.ﬁ}]fphﬁﬂ ?Pﬂﬁt e

solution is en a . unti asic, .the mXxture is

extracted wth et hwﬁgpg'gfqdu%e BPﬁﬁﬂWHL 1t2hjemPl(-bigz maﬁagfén%lgoragqegg agider

sodi um sul f at e andatchB.3 otl\6:d 1 insolpufipiztiafisineotid thedeixnid is heated freghaced

pressure to give 5 g j d. .. 5bf . .

1-[ 2- (3, 4- Di et hyl | galnh re{“@f"i’été‘i ?%‘-Yet%% g#‘ﬁkﬁ?‘o%%fﬂ?‘?#p%‘h‘iﬂ“) s then added; o 1 5.

hydr opyri di ne hydr etHithe pHeis basic, the mixtura isrexttastod with 2th§1 gthéf) tRO6/ankel ) of

4-(3-trifluorometh : , - : . ridin 25 m

of butanol, 2.4 g %‘%a@%?é;bﬁlrx%q %v%fsjgglﬁﬁg %’Pf)aﬁas a.?)do a'esssoll i rr% ﬁmﬁg&ﬁ%c%ffﬂgﬁgt e

chi ps and ieg (0. OtsgucedprassiyE 1 giwe g he gile eorapgundyi ous step i s

refluxed for 616pur$2-(Dimeihy bﬂi&t@lﬁw3%ﬁﬂw@fgfeﬁ@ﬂﬁ{%ﬁ,%@- ressure,
’9\?@? 1" ‘a te

the residue is taken, u .th ét'ate, washe T an ried
over SEWQMH% he sol vent is evaporated of f under

r edu?:ed pr elssur ;a Ahgixture of 1.8 g (0.00p8 athiicsf 4-§s-ﬁmdofdneaﬂmbyheﬁprl)qcm@3,@gét?@hy on
a silica gel colu i ng. 2 cy, exanel e acet ate

m xture as the el E@r#éﬁﬁﬁlen h%%%o‘%b&ﬁnale 2t gt(ﬁ@? Gaoh 6 & Yg?@%@f"taﬁmnoi | is
prepar ed by3 treat nearhonaictdiips adt2ig 40.6894 nlol)t dfcthe pfodyidsfohb pesvidus step is

aci d in i sopropancleafq9eY ® Houls. THesolvaf: fs'e%%;?or%%%&'}%beaz gr%ss_ure,

272[err] C iy . . )

1-[ 2- (3, 4- Di et hy| phespidustiniaken up edth gthyl| agetatsnweshed prignyiter andddederest r ahyd

ro- 25  pyridine dauiiOsda@ indehe solvent 1684 £

4-Hydroxy-4- (2-tri {1 yor ot @#B%ﬁié}a:‘&eﬁpﬁfaﬁeg 9% gader pduced pressure. The

3.25 g (0.135 nol )PBFURAS BHEIGH RBE 252RhY 1 P SUica el cPlusm vgieg 8] 7/3and a

; oLut i on1 20 O cycmh?]:&iﬁe/éthgl é.ébtétSErriigﬁir%ﬂ a@fthe %ﬁéﬁt' The hydrochloride Ofdtha
-pbrono-1-tri uor oenzene .I.Nn 0 . | adde

dropwi se. The ni xtrgli?{lgghl1 01&5ipferpgﬁdfbgrtregﬁ%e%%% aasﬁu’f%ﬁ‘jrﬁ‘)tl‘étf“ﬁ?é?fa}l’@'a’fo@glﬁﬁc

and 10.1 g (0. 041 agisl ip issprdpanelyb gived1 gohtheaitle cantigehdd Mpwp#e- 2700€. mi xt ur e

is stirred for 1 hour at room tenperqit)?&m?_%dﬁﬁa sat urated amoni um chl ori de
solution is added. After extraction wth ethyl ether, the organic phase is
dri ed 1-{2-(3,4~Dlethylphenyl)ethyl}-4—(2-tnﬂuoromethyipheny!)-1,2,3,6-tetrahydro-

25  pyridine hydrochloride
16a/ 4-Hydroxy-4-(2-trifluoromethylphenyl)piperidine hydrochloride
3.25 g (0.135 mol) of Mg are mixed with a spatuia tipfull of I, and a solution
of 30.4 g (0.135 mol) of 2-bromo-1-triflucromethylbenzene in 125 ml of THF
is added dropwise. The mixture is stirred for one hour at room temperature
30 and 10.1 g (0.041 mol) of benzylpiperidone are added dropwise. The mixture
is stirred for 1 hour at room temperature and a saturated ammonium chloride
solution is added. After extraction with ethy! ether, the organic phase is dried
and the solvent is evaporated off under reduced pressure. The product is
purified by chromatography on a silica gel column using a cyclohexane/ethyl
35 acetate mixture as the eluent to give 6.8 g of 1-benzyl-4-hydroxy-4-(2-tri-



and the sol vent i s evaporated of f under reduced pressure. The product is
purified by chromatography on a silica gel colum using a cycl ohexane/ et hyl
35 acetate mxture as the eluent to give 6.8 g of
1- benzyl - 4- hydroxy-4-(2-tri -
18 f1 uor omet hyl phenyl ) pi peri ggne, which is hydrogenated with
0.7 g of 10% Pd/Cin 75 m of 95% et hanol which has been
brought to acid pH by the addi tion of hydrochloric acid, the
m xture being heat duormeshylphepedpiperidinesfwhich is hydrogenagal with] &7 fgof d0four s.
H\S catalys iy s }‘ | iR 61 79'5h §098Hs Yol which hals"teeh 'bbduhP I BYE bt by the
4 ( 2-Tri f 1 uor omet hyfigiHen wf hydroohlarie agids the piaru Peingi heated wi e dempesriugeof

g (0.007 nol) @0°¢ fe PHcK) The RhtalyBicis BB EBIoTHR, RlpDf TheS SO grfx%ﬁuétn 12
nI of I\g IdZ?lL{,? afﬁt’bc acid. 3 m of concentrated sulfutic acid
are added dISOpV\A se the mxture is heated at 100[err]C for

two hours. It Imwmé&zﬁrmmmglphanﬂpz236-:emmpjwﬁheﬂyd>a%ﬁ@é ution ls

added until the PH,
net hyl ene chl ori de. (%1@ fn%m?#%%ﬁ?émf%fg% %rﬁ"‘é?H%StFiI%reé‘bﬁse'«Xﬁ‘I it o "
i s evapor at ed off ghadiat acotidacidd3 pil ef soncentrafbsb sydfunidiacid drs addell elropwisenanich 15
m PRAR0 s o
4 (2-trifl uororret h?}ﬁ’oﬁen ﬁ%tgf é@ 100°C ﬁcrd%a hours. It is poured onto icer,a,
hydrochl orilde is pﬁ@!ﬁf&ﬁ%@tﬁ ﬂﬁf@ogmﬁutls @ddewnn %@ otk badie and the mixturs is
i sopropanol to give t@ac%&vi‘ﬂfnfe 1ehk
ex ﬁ Eﬁi@n&@ﬁm‘&?g h%seﬁ fla@éﬁ{f%g% ot

16¢/ 1-(3, 4-Diethyl, g%ﬁgt%y 82tr|fluor
hydr opyri di ne hydr TRigd off under reduced gregsiyge é'h@)elPéu%$ %rf up Wéthdr‘idabct of

the previous step afliio@-o a’;ho@to(@v@@%i tnﬂuoromethylphé‘tﬁrh 1,98 5&8@5&@8 ridine.
Klerr]CJerr] in 1%‘h h){a %ﬂgno] are rﬁ?‘g@%(ed for. 30 nfiﬂ# ?@)

0.41 g (0.0017 ol )Pt EFERIRISH 8 PIERATS i% SERLRm % Rygroghloria, acida e d
and 15t heisopropemad to give 89 giofabe fithe cinpramds M.gHH3sPIsEnt i s

evaporated of f, 1B 3 ! I t at e and
vvasﬁed W th vvatléﬁy]?t[%? 4%&%&?’ & heﬁ)’a) etky l] #?2 Wﬁ?&oﬂ:@ﬂ%&zg@%ﬁé@%ﬁe ol vent is
evaporated of f undépdm, wkpfreddwée The product is purified
by chromat ography gn 3 8.0015CRHYs tﬁ@b%ﬂﬁ‘ﬁcy?fuentp?&lgﬁszstépsa&d f 52, (00057

or

cycl ohexane/ et hyl te mxtdre as to
di et hyl phenyl ) et hy F]°%4°f(321hﬁ’ﬁi’i°f1$ Sot-Bedt b9 PprRiRptanel aré refluxed minutes.

1,2,3,6- tetzaahydropmlgctnmen mol) of the prodlﬂﬂ@bﬁm&%ﬁkﬁﬁyﬂ@@a/@ tHRhQBAELEhdM th a

f h I h I
iglmljghgg OM pydg_gzth orjlég‘ram %@xed for 6 hours. The SO%PGH? g;ae*rs]rgporgtgd g%fvt%etresexd&el the

is taken up with ethyl acetate and washed with water, the organic phase is

dried and the solvent is evaporated off under reduced pressure. The product is
purified by chromatography on a silica gel column using an 8/2

25 cyclohexane/ethyl acetate mixture as the eluent to give 1-[2-(3,4-
diethylphenyl)ethyl]-4-(2-trifluoromethylphenyl)-1,2,3,6-tetrahydropyridine.
The hydrochloride is prepared with a solution of hydrochloric acid in
isopropanol to give the title compound. M.p. 184 - 185°C.



19 - . CLAI M5 1. Conmpound
of fornmula (1): [err] i n which: Yis -CH or -N;
Rlerr] is hydrogen, a halogen or a CFlerr], ((err]-Cferr])alkyl or
(derr]-Cerr])al koxy group; 10 Rlerr] is a nethyl or ethyl group;
Rlerr] and Rlerr] are each hydrogen or a f¢ferr]-Cferr])al kyl; and X
i Ss: (a) a (dJerr]-(err])alkyl, a ((err]-(err])al koxy, a
(C3-C7)carboxyal kyl, a (Cerr]-Cerr])al koxy-

carbonyl ((Jerr]-Cerr])al kyl, a (C3-CrYdadB¥Ryal koxy or a

(derr]- C[err])alkoxycarbonyl 15 (err]-Cerr])al koxy;

(b) a radical sel ected from(Cerr]-Cerr])cycloal kyl, (C3-C7)cycl oal koxy,
(Cerr]-Cerr])k COmPOUHdOffOTmlé? -oal kyl et hyl ,

(derr]-Cerr])cycl oal kyl am no and cyclohexenyl it being

possi ble for said radical to be sybstituted a halogﬁp, hydr oxyl ,

err]-CJerr])- carbox ,
Eg:[[err}-g[[err}gal koxycar Eﬁ errfDderr])- 20
phenyl , phenoxy,

al kyl am no; or
phenylam no, N-(Cerr]-C phenyl am no,
phenyl met hyl , phenyl et hyy,, phenylcarbonyl phenyd t hi o,

phenyl sul f ofiyl , phenyl su ilnyl and styryl, it belfg possible for said group
to be nonosubstituted or polysubstltuted on the phenyl group
by a hal ogen, . CFlerr], (Cerr]-derr])alkyl,
(C[err]-C[err]f%F@S%y, cyano, am no, nono- or di-(C[err]-Cerr])alkyl-

am no, (d er iy -&€}-€Hr by A&yl am no, car boxyl ,

|
(e o R AR Mg s, G oIS e ©
C[ err])al kyP, rﬂzdns@xl}f(tm{l@r ctpytgreup,] yal kyl or hal ogeno(Clerr]-Cerr] ) al kyl :

and its salts R niumsalts. 30 .
Compound accor %%ﬁé%ﬁ%t%?%%o%éﬂ%q%@; ?fgﬁﬁiyg ag?ggp CH and Rerr] |s

CFlerr]. X 181 Compound according to claiml in which Y is a nitrogen
atom and Rlerr] i@)a (C;-Coaligfl] O{CNERIORY, a (Cs-Cr)carboxyalkyl, a (C;-Celatkoxy-
carbonyl(C,-Cgjalkyl, a {C3-Cy)carboxyalkoxy or a (C;-Cs)alkoxycarbonyl-
15 {Ci-Cglalkoxy;
(b) a radical selected from (Cs-Ci)cycloalkyl, (Cs-Co)cycloalkoxy, (Cs-Co)-
cycloalkylmethyl, (C;-Cs)cycloalkylamino and cyclohexenyl, it being

possible for said radical to be substituted by a halogen, hydroxyl, {C;-Cy)-
alkoxy, carboxyl, (C;-Cs)alkoxycarbonyl, amino or mono- or di-(Ci-C4)-
20 alkylamino; or
{c) a group selected from a phenyl, phenoxy, phenylamino, N-(C;-Cs)alkyl-
phenylamino, phenylmethyl, phenylethyl, phenylcarbonyl, phenylthio,
phenylsulfonyl, phenylsulfinyl and styryl, it being possible for said group to
be monosubstituted or polysubstituted on the pheny! group by a halogen,
25 CF3, (C-Cylalkyl, (Ci-Cylalkoxy, cyano, amine, meno- or di-(C;-Cslalkyl-
amino, (C1-Cylacylamino, carboxyl, (Ci-Cylalkoxycarbonyl,
aminocarbonyl, mono- or di-(Ci-Cgalkylaminocarbonyl, amino(C;-
Cy)alkyl, hydroxy(C;-Cs)alky! or halogeno(C;-Cy)alkyl;
and its salts and solvates and its quaternary ammonium salts.
36 2. Compound according to claim 1 in which Y is a group -CH- and R, is CFi.
3. Compound according to claim 1 in which Y is a nitrogen atom and Ry is a
chlorine atom.

T
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20 - 4. Conpound according to one of clainms 1 to 3 in which Xis a
(dJerr]-derr])al kyl group. 5. Conmpound according to claim1l
in which Xis a group (c) where the phenyl is substituted by 1 to 3
hal ogens, 1 to 3 CF[err], 1 to 3 (Cerr]-Cerr])alkyl, 1to 3
(derr]-Cerr])- 5 al koxy, 1 to 3 cyangg 1 to 3 amno, 1 to 3 nono- or
di-(derr]-(err])alkylamno, 1 to 3 (Jerr]-err])acylamno, 1 to 3
carboxyl, 1 to 3 (C[err]-Cierr] .al koxycarbonyl, 1 to 3 am nocar bonyl ,
1 to 3 rmono- or-di - Comacend apesrding o kgl efdlaiosdr tochin whith 20is3a €in-Ogalkyl
(derr]-derr])gbdey!l, 1 to 3 hydroxy((err]-Cerr])alkyl or 1 to 3

hal ogeno(C[ err]-Clerr])al kgll. . 6. . Conpound according to claim1 of
formula (1'): [erC,O}npeun according to claim Jgjn which X is 2igFPupH L Wheme dherphenyls

CFlerr] and Y' i4 subfehtuted by @ 8 haloksnsCh B1ACK;, 1118 leﬁagﬂkﬂl, m@s@@ g as
I sol vat es "an

defined for _th | | dits sa

o T o DR L SR S P o dRLD e o 1

vvlhi ch ;f isI a (@@Cﬁkeﬂ:ﬁfnfﬂz)l?ltkfi @lﬂﬂf@} 1 to |38.(cl-c4)@kmwamn§gcpr@i Bg to
aim1 selected.fr -[2:(3,4-di e -, N

ot hyl]-4-(3-tri ’%"8?‘?8%%%% &S‘hgnri}f"?-‘ q é‘,‘@?‘*ﬁ%@%‘ﬂ%F‘%}Bwf’d?rfeﬁ amjfno-

- [ 2- (3- et hyl - 4C;-Cylalkyh drio 3 Ihytiemy(Ch eSHatkgl-of 1 (83 haioktno¢C pkkkyl. phenyl ) - 1

,2,3,6-tetrah | i - - N

(4- met hyle- g?pg%_ S%hbé’ﬁifa%‘% ?Jfflé’{‘@’iﬁz‘?ﬁat“}“ilf?fﬁ%’%’%“%%gﬁyl phenyl )-1, 2, 3, 6- t et r ahy

dr o- ri-di ne,

2§ 6-t et rahydro-
0m sal ts. 9.
Nﬁ?%ﬁc?q ascoyding to ghaim 1,

uat ernary ammonMpw/salts, characteri zed
ryl-1,2,3,6-tetrahydropyridigge of forrmula (11):

Met hod of preparing t
their salts or solvate
in that: 25 (a) an,
[err] i

in which Ry’ is CF; and Y’ is CH, or R{’ is Cl and Y’ is N, R; and X being as

defined for the compounds (I} in claim 1, and its salts, solvates and quaternary
15  ammonium salts.

7. Compound according to claim 6 in which X is a (C;-Cg)alky! group.

8. Compound according to claim 1 selected from 1-[2-(3,4-diethylphenyl)-

ethyl}-4-(3-trifluoromethylphenyl)-1,2,3,6-tetrahydropyridine,  1-[2~(3-methyl-4-

pentylphenyljethyl]-4-(3-triflucromethylphenyl)-1,2,3,6-tetrahydropyridine,  1-[2-
20 (4-methyl-3-pentyiphenyliethyl]-4-(3-trifluoromethylphenyl)-1,2,3,6-tetrahydro-

pyridine, 1-[2-(3,4-diethylphenylethyl}-4-(6-chloropyrid-2-y1)-1,2,3,6-tetrahydro-

pyridine and their salts, solvates or quaternary ammonium salts.

9. Method of preparing the compounds of formula (I} according to claim 1,

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

in which Y and R; are as defined for the compounds (I) in claim 1, is reacted

Ly
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in.which Y and Rlerr] are as defined for the conmpounds (1) inclaimi1, is
react ed 21 wth a
conmpound of forrmula (I11): [err] 5 in which Rerr], Rerr],
Rlerr] and X are as defined for the conmpounds (lI) in claim1l and L
is a | eaving group; and (b) the res%lti ng conpound of forrmula (I) is
i sol ated and optionally converted to one of its salts or solvates
or one of its quaternary amoni um salts. 10. Phar maceuti cal

conposi tion, charwigt £edmgaint of fdmtlai(filcont ai ns a conpound 10 according to
any one of clainms 1 to 8 as the active principle. 11. Phar maceuti cal
conposition containing, as the active pringjples, a conpound accordi ng

to any one of clains 1 to 8 and a conpound thdi/C in the
synptomatic treatnment of senile derLentj@%gfc ei nﬁh)type (DAT), or
their pharmaceutically acceptabl e saltis.

4

R
Ro

5 in which Ry, Rs, Rs and X are as defined for the compounds (I) in claim 1 and

L is a leaving group; and

(b) 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.  Pharmaceutical composition, characterized in that it contains a compound

10 according to any one of claims 1 to 8 as the active principle.

11.  Pharmaceutical composition containing, as the active principles, a

compound according to any one of claims 1 to 8 and a compound indicated in the

symptomatic treatment of senile dementia of the Alzheimer type (DAT), or their

pharmaceutically acceptable salts.
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