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pyridine for preparing drugs for treating amyotrophic lateral sclerosis 5
The present invention relates to the use of 1-(2-naphth-2-ylethyl)-4-(3-
trifluoronethyl phenyl)-1,2,3,6-tetrahydrdpyridine or its addition salts
with phar maceutical ly acceptable acids for the preparation of drugs
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ALS is a serious progressive motor neuron disease which causes muscular

10 atrophy and most often develops in a few years into a fatal respiratory
insufficiency.

Very few products are being studied for ALS, particular examples being
peptide compounds such as IGF-1 (Insulin-like Growth Factor 1) and BDNF (Brain
Derived Neurotrophic Factor), which are described in Annals of Neurology, 1995,

15 38, 971, and Nature, 1992, 360, 753 - 759.

The only non-peptide compound to have been tested for this disease is
riluzole, whose chemical name is. Z-ami_no-6-triﬂuoromethoxybenzothiazole, which
is apparently capable of slowing down the progression of the disease in a particular
group of subjects suffering from ALS (G. Bensimon et al., N. Engl. J. Med., 1994,

20 330, 585 - 591; Scrip, 1995, No. 2035:21), but no product effective in the treatment
of this disease is currently available on the pharmaceutical market. According to
the article by G. Bensimon et al. cited above, riluzole prolongs the survival of
patients suffering from ALS, but the side effects, such as asthenia, spasticity and an
increase in the transaminase levels, impair the quality of life of said patients.

25 EP-A-458696 describes the use of 1-(2-naphth-2-ylethyl)-4-(3-trifluoro-
methylphenyl)-1,2,3,6-tetrahydropyridine, called SR 57746 in the literature, for the
preparation of drugs intended for combating neurodegenerative states. In said
document the neurotrophic activity of SR 57746 is indicated as being useful in
memory disorders, vascular dementia, postencephalitic disorders, postapoplectic

30 disorders, post-traumatic syndromes due to a cranial traumatism, disorders derived
from cerebral anoxia, Alzheimer’s disease, senile dementia, subcortical dementia
such as Huntington’s chorea and Parkinson’s disease, dementia caused by AIDS,
neuropathy derived from morbidity or from damage to the sympathetic or sensory
nerves, brain diseases such as cerebral edema, and spinocerebellar degenerations.

35 - The neurotrophic action of SR 57746 on the nervous system is similar to
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Thus, according to one of its aspects, the present invention relates to the use

of 1-(2-naphth-2-ylethyl)-4-(3-trifluoromethylphenyl)-1,2,3,6-tetrahydropyridine or
" one of its addition salts with pharmaceutically acceptable acids for the preparation
15  of drugs intended for the treatment of amyotrophic lateral sclerosis.

The clinical activity of SR 57746 in this disease was demonstrated by
means of a study performed to evaluate the activity indices on the clinical and
functional signs of ALS and to evaluate tolerance after the prolonged
administration of  1-(2-naphth-2-ylethyl)-4-(3-triftuoromethylphenyl)-1,2,3,6-

20 tetrahydropyridine hydrochloride (SR 57746 A).

In this randomized double-blind clinical study, 54 patients received
SR 57746 A orally at a dose corresponding to 2 mg/day of the free base, for a
period of 8 months. The doses indicated in the present description always refer to
the amount of free base administered or contained in the dosage unit.

25 Several variables were taken into account in evaluating said activity of
SR 57746 A in the treatment of ALS, especially: _

- a vital capacity test for measuring the maximum respiratory capacity;

- a muscle test for evaluating the muscular strength;

- a neurological examination for evaluating the reflexes; and

30 - Norris examinations (bulbar and limbs) for evaluating the patients’
capacity to perform certain movements.

The evaluation of the efficacy of the compound under examination is
expressed in the form of scores which indicate the state of progression of the
disease in the patient compared with healthy subjects.

35 The results obtained show that, during the 8 months, the two treatment
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combination therapy or in the same pharmaceutical form.

More particularly, the present invention relates to the use of 1-(2-naphth-2-

ylethyl)-4-(3-trifluoromethylphenyl)-1,2,3,6-tetrahydropyridine and 2-amino-6-

20  trifluoromethoxybenzothiazole or their addition salts with pharmaceutically
acceptable acids for the preparation of a drug intended for the treatment of
amyotrophic lateral sclerosis. '

The pharmaceutical compositions containing an association of SR 57746
and riluzole or their pharmaceutically acceptable salts, and the use of said

25  association for the preparation of drugs intended for the treatment of amyotrophic
lateral sclerosis, constitute further aspects of the present invention.

Thus the present invention also relates to a pharmaceutical composition
in which 1-(2-naphth-2-ylethyl)-4-(3-trifluoromethylphenyl)-1,2,3,6-
tetrahydropyridine and 2-amino-6-trifluoromethoxybenzothiazole or their addition

30 salts with pharmaceutically acceptable acids are present as the active principles.

Other compositions contain SR 57746 and protein growth factors such as

- IGF-1 (Insulin-like Growth Factor) and BDNF (Brain Derived Neurotrophic
Factor), which are active in the treatment of ALS.

Thus, according to another of its aspects, the invention relates to the use of

35  1-(2-naphth-2-ylethyl)-4-(3-trifluoromethylphenyl)-1,2,3,6-tetrahydropyridine  or
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acceptable acids and an effective dose of 2-amino-6-trifluoromethoxybenzothiazole

10 or one of its addition salts with pharmaceutically acceptable acids, said
administrations being simultaneous, sequential or over a period of time.

According to another of its aspects, the invention also relates to a method of
treating ALS which consists in administering, to a patient suffering from this
disease, an effective dose of 1—(2-naphth-2—ylethyl)—4-(3-triﬂuoromethylphenyl)-

15  1,2,3,6-tetrahydropyridine or one of its addition salts with pharmaceutically
acceptable acids and an effective dose of another active principle selected from
BDNF, IGF-1 and their pharmaceutically acceptable salts, said administrations
being simultaneous, sequential or over a period of time.

According to another aspect, the invention also relates to a kit intended for

20 the treatment of ALS which contains: .

(@)one or more unit doses of 1-(2-naphth-2-ylethyl)-4-(3-trifluoro-

methylphenyl)-1,2,3 6-tetrahydropyr1d1ne or one of its pharmaceutlcally acceptable
salts; and

(b) one or more unit doses of 2-amino-6-trifluoromethoxybenzothiazole,

25 BDNF, IGF-1 or one of their pharmaceutically acceptable salts,
said kit being intended for administering the components (a) and (b)
simultaneously, sequentially or over a period of time.

SR 57746 and its addition salts with pharmaceutically acceptable acids are
preferably administered orally.

30 In the pharmaceutical coinpositions of the present invention for oral
administration, SR 57746 or a pharmaceutically acceptable salt thereof, used as the
active principle, can be administered to animals and humans in unit forms of
administration mixed with conventional pharmaceutical carriers, for the treatment
of the above-mentioned complaints. The appropriate unit forms of administration

35 - include for example tablets, which may be divisible, gelatin capsules, powders,



The results obtained by.this study show that SR 57746 A is capabl e of
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wel | tolerated, as was observed during the 8 nonths of treatnment. 10
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vinylpyrrolidone, as well as with sweeteners or taste correctors.
The active principle can also be formulated as microcapsules, optionally
with one or more carriers or additives. '

20 In the pharmaceutical compositions according to the present invention, the
active principle can also be in the form of an inclusion complex in cyclodextrins,
their ethers or their esters.

The amount of active principle to be administered depends, as always, on
how advanced the disease is and on the patient’s age and weight. Nevertheless the

25  unit doses generally comprise from 0.5 to 10 mg, advantageously from 1 to 5 and
preferably from 1 to 3 mg, for example 1, 1.5, 2, 2.5 or 3 mg, of active principle.
These unit doses are normally administered one or more times a day, preferably
one to three times a day, the overall dose in humans varying between 0.5 and 50
mg per day, for example from 1 to 20 mg per day.

30 . 'When SR 57746 is administered in association with other active principles,
especially with riluzole, the doses are selected from the doses which would be
administered for each drug, depending on the severity of the disease and the
patient’s age and weight. Advantageous associations contain from 0.5 to 10 mg of
SR 57746 or one of its pharmaceutically acceptable salts and from 30 to 100 mg of

35 riluzole or one of its pharmaceutically acceptable salts, per dosage unit, particular
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EXAMPLE 1 to3
Gelatin capsules are prepared which contain 0.5 mg, 1 mg or 2 mg of SR 57746
: (prepared as described in EP-A-0 101 381). '
15  The product SR 57746 A is sieved through a 0.200 mm mesh and then premixed
with the excipients. This mixture is sieved through a 0.315 mm mesh, remixed and
then sieved again through a 0.315 mm mesh. After a final mixing, the gelatin

capsules are filled.

20 SR57746 A . . 0.548 mg 1.096 mg 2.192 mg
Modified corn starch ' 142.852mg 142.304mg 141.208 mg
Microcrystalline cellulose 26.0 mg 26.0 mg 26.0 mg
Anhydrous colloidal silica 0.20 mg- 0.20 mg 0.20 mg

Magnesium stearate ' 0.40 mg 0.40 mg 040 mg
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6. Use according to any one of claims 3 to 5 wherein the pharmaceutical
15 composition is in the form of a composition for oral administration.

7. Use of 1-(2-naphth-2-ylethyl)-4-(3-triflucromethylphenyl)-1,2,3,6-tetra-

hydropyridine and 2-amino-6-trifluoromethoxybenzothiazole or their addition salts

with pharmaceutically acceptable acids for the preparation of a drug intended for

the treatment of amyotrophic lateral sclerosis.

20 8. Pharmaceutical composition in which 1-(2-naphth-2-ylethyl)-4-(3-
trifluoromethylphenyl)-1,2,3,6-tetrahydropyridine and 2-amino-6-
trifluoromethoxybenzothiazole or their addition salts with pharmaceutically
acceptable acids are present as the active principles.

9 Pharmaceutical composition according to claim 8 containing from 0.5 to 10
25 mg of 1-(2-naphth-2-ylethyl)-4-(3-trifluoromethylphenyl)-1,2,3,6-tetrahydro-
pyridine and from 30 to 100 mg of 2-amino-6-trifluoromethoxybenzothiazole or
their addition salts with pharmaceutically acceptable acids.
10.  Pharmaceutical composition according to claim 9 containing 0.5 mg of 1-
(2-naphth-2-ylethyl)-4-(3-trifluoromethylphenyl)- 1,2,3,6-tetrahydropyridine and 50
30 mg of 2-amino-6-trifluoromethoxybenzothiazole or their addition salts with
pharmaceutically acceptable acids.
11.  Pharmaceutical composition according to clalm 9 containing 1 mg of 1-(2-
naphth-2-ylethyl)-4-(3-trifluoromethylphenyl)-1,2,3,6- tetrahydropyridine and 50
mg of 2-amino-6-trifluoromethoxybenzothiazole or their addition salts with
35 pharmaceutically acceptable acids. '
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wetting agents or.wWth.suspendin ents_such .as - .
iyl pyr ol 1 oo of st oy ST BGRRrabEF oL e atidom, spls wit
The active prpharinptautically adcepalije a¢ids.nul at ed as ni crocapsul es, optionally
with one or npfe catli &FS Rf- hib) 28 (3-tri . ramceut i cal
conposi tions accor g?rjg to, l?ﬁzel?%?{e&sﬁe\r?t&%}fyr%eé% %%??r?ﬂgth&&hém 2?3,6’@&2
10 hydropyridine or its addition salts with pharmaceutically acceptable acids for the
preparation of drugs intended for the treatment of amyotrophic lateral sclerosis, in
association with another active principle selected from BDNF, IGF-1 and their
pharmaceutically acceptable salts.
15.  Pharmaceutical composition containing 1-(2-naphth-2-ylethyl)-4-(3-
15  trifluoromethylphenyl)-1,2,3,6-tetrahydropyridine and another active principle
' selected from BDNF, IGF-1 and their pharmaceutically acceptable salts.
16.  Method of treating amyotrophic lateral sclerosis which comprises
administering an effective dose of 1-(2-naphth-2-ylethyl)-4-(3-trifluoromethyl-
phenyl)-1,2,3,6-tetrahydropyridine or one of its addition salts with
20 pharmaceutically acceptable acids to patients suffering from this disease.
17.  Method according to claim 16 wherein the effective dose of 1-(2-naphth-2-
ylethyl)-4-(3-trifluoromethylphenyl)-1,2,3,6-tetrahydropyridine or one of its
addition salts with pharmaceutically acceptable acids is 0.5 to 50 mg per day.
18.  Method according to claim 16 or 17 wherein the administration of the
25 effective dose of 1-(2-naphth-2-ylethyl)-4-(3-trifluoromethylphenyl)-1,2,3,6-
tetrahydropyridine or one of its addition salts with pharmaceutically acceptable
acids is effected at the same time as the administration of an effective dose of 2-
amino-6-trifluoromethoxybenzothiazole or one of its addition salts with
pharmaceutically acceptable acids.
30 19. Method according to claim 18 wherein the effective dose of 1-(2-naphth-2-
ylethyl)-4-(3-trifluoromethylphenyl)-1,2,3,6-tetrahydropyridine or one of its
addition salts with pharmaceutically acceptable acids and the effective dose of 2-
amino-6-trifluoromethoxybenzothiazole or one of its addition salts with

pharmaceutically acceptable acids are combined in the same pharmaceutical
15 composition.
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acti.ve principl.e can also be in the formodf an inclusion conpl ' ““‘ '
cycl odextrins, . their ethers or their esters. m“mlmm“l““mm ;
of*active principle to be adnini stered depends, as always, on* ¢ thotv $ *
advanced the disease is and on the patient's age and wei ght. Neverthel ess

the 25 unit doses generally conprise fgpom0.5 to 10 ng, advantageously
fromlto 5 and preferably froml to 3 ng, for exanple 1, 1.5, 2, 2.5

or 3 , of active principle, . These unit  doses.are no | | .
adni ningt ered 8fe o qﬁhﬂdeaq%pm to ¢lain 16%&‘%6@?3&m‘5m6%°fg‘%t?#eé’gv?i mes a
day, the overghde doge iin-hupmRI-yiethyl)Aq3atflusremethyiphanyl)-12,3,6-tetrahyadroper

day, for exanple,from1l to.20 mg. per day...30 . A46 1S

S ot ot er oq " Briding B ciel S, 8, 0fBR aeftS e \98"‘8}%"%‘%}"611%?,@‘%?”3%% gésﬁf)g%i ally

with riluzol eeffedted db shessamectimel ascthe chdininistration ofbawe sffestivehdase fcanigther

adm ni st ergd : i ' ; j,og'cggﬁm and
%at .t‘“cél‘?ﬁﬁg‘ﬁ%‘g"gé ggg%“gm‘gﬁg’ﬁsh ﬂ%ggig}r: gg@%%&;"’sﬁsﬁ%‘?&&“ Pglﬁls cont ai?] from

0.5 to 10 ng edlts. SR 57746 or one of its pharnmaceutically acceptable

salts and from30 to 100 ng of 35 riluzole or one of its pharmaceutically

accept abl-e salts, per dosage unit, particular

6 preference being given to those containing 0.5 ng of SR 57746 or

one of its -
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phaﬁngceuticalLy acceptable'salts and 50 ng of riluzole or one of its

phar ma- . ceutically acceptable salts;*1 ng of SR 57746 or one of its
phar maceutical |y acceptable salts and 50 ng of riluzole or one of its
pharmaceutically acceptable 5 salts, 1.5 ng of SR 57746 or one of its
pharmaceutically acceptable salts and 5010 ng of riluzole or one of its
phar maceutically acceptable salts, or 2 ng of SR 57746 or one of its

pharmaceutically acceptable salts andAE% riluzole or one of its
pharmaceutically acceptable salts, pe unit, mxed with a

phar maceut i cal exci pient. These dosage units can be adm nistered 1 or
2 tinmes a day..10 . _The fol | owi.ng non- i Met i;ng_ iﬂﬂ&- | 184 r at e
the invention, TS Presenpdayeftion rte%keg 10 ﬂpeGre}]l_ggt :Brf]‘ clg%s@es_ a %;Hé)rl)lﬁ.red

whi ch cont ai n téifloromettylphgnyl)- 12, 56-tesfahgiropyridise or  its praddisiond salis 4@y i bed
in EP-A-0O §0 héh%aceﬁﬁcallaﬁ&@eﬁﬁl@mgﬁfdts%r e’ ffephration Df et Innded FortHe. 200

nm nesh an n prem xe . he exc ents. This mxture is sieved
through a 0. 31Eeatmentef pmyptophiclates# gclerosis ( si eved again through a 0.315

nm mesh. After a final mxing, the gelatin. capsules are filled. 20
SR 57746 A 0. 548 ny 1. 096 ngy 2.192 ny

Modi fied corn starch - _ 142.852 ng 142.304 ng 141.208 ny

M crocrystal line cellul ose 26.0 ny 26.0 ny 26.0 ny

Anhydrous colloidal silica 0.20 ny 0.20 ny 0.20 ny

Magnesi um st ear at e : 0.40 ny 0.40 ny 0.40 ny
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7. ' ) , MODI FI ED
CLAI V5 CLAI. VB 1. Use of
1-(2-naphth-2-ylethyl)-4-(3-trif|uohﬁgghaﬁs enyl)-1,2,3,6-tetra-

hydr opyri dine or one of its additio h pharmaceutically acceptable
aci ds for the preparation of drugs intended for the treatnent of
anmyotrophic lateral 5 scl er osi s. 2. Use according to claim 1
wherein the acid addition salt is the ‘hydr ochl ori de. 3. Use
according to claim 1 or 2 wherein the drug is a pharnmaceuti cal

conposition in the formof a unit dosage. 10 4. Use according to claim
3 wherein the unit dosage formconprises fromO0.5 to 10 ng of active
pri nci pl e. 5. Use according to claim4 wherein the unit dosage
formconprises from1l to - 5 ng of active principle. 6. Use-

according to any one of clains 3 to 5 wherein the pharnmaceutical 15
conposition is in the formof a conposition for oral adm nistration.
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7 v Use of 1-(2-naphth-2-ylethyl)-4-(3-trifluoronethylp -
,6-tetra- hydr opyri di ne and 2-am no- 6-t rifl uoromet hoxy mll H ," IH“' :
L [} * !

their addition salts wi th pharmaceutically acceptabl e
preparation of a drug intended for the treatnent of amyotrophic
| ateral sclerosis. 20 8. Phar maceutigcal conposition in which
1- (2-napht h-2-ylethyl)-4-(3- trifluoronethyl phenyl)- 1,2,3

, 6-tetrahydropyridine and 2- am no- 6-
trifluoromet hoxybenzot hi azole or their addition salts MQ‘R“BFQr%@G%. cally
acceptabl e acids are present as the active principles.

Phar maceuti cal conposition accordi ng toL&iMEM 8 cont ai ni ng from 0.5to 10
25

f
- (2- napht h- 21y1 et H§% ) - (-mambitd st irifarometbytobeny)-L 2 s
pyri di ne ﬁnd hydmp;?ﬁime)oﬁ??e uﬁlts)hdcﬁﬂamnsaicr with Ip hﬁhnml mmﬂltbzcugmﬁmmabxdazol e
or thelr LTI a [ CC a a
10. Phar macgogdrﬂ rg@(ﬁﬂ%‘s @E fi%fg {h(? ET%%W%Ogg {r lHé lgé?l-mg of
1- ( 2 nagtierbsi2- yl et hyl ) - 4 (3 trifluoromethyl phenyl)- 1,2, 3, 6-

t et rahydropyridi ne d, t
2-ami no-6-trifl uorgerr%t%oxydglggnztg?%llagéolle V(I)hrer 1 |mre agcﬂ ta}dgﬁlos?als?lst \l/ﬁ t ¢

phar maceut i cahydroehlerids: abi e aci ds. 1. Phar maceuti cal conposition
according to gl ai nU?e Ca@EBrﬁln | 80 cthiOl @ 3 -Wikrein the drug is a pharmaceutical

and 50 Cngpregostickines %m%&?%&%%%pﬁﬂiybeniofh?az& e or thel r addi tion

salts witto 4. Use according to claim 3 wherein the unit dosage form comprises from 0.5

to 10 mg of active principle.

5. . Use according to claim 4 wherein the unit dosage form comprlses from Ito

5 mg of active principle.

6. Use according to any one of claims 3 to 5 wherein the pharmaceutical

composition is in the form of a composition for oral administration.

7. Use of 1-(2-naphth-2-ylethyl)-4-(3-trifluoromethylphenyl)-1,2,3,6-tetra-

hydropyridine and 2-amino-6-trifiuoromethoxybenzothiazole or their addition salts

with pharmaceutically acceptable acids for the preparation of a drug intended for
the treatment of amyotrophic lateral sclerosis.

20 8. Pharmaceutical composition in which 1-(2-naphth-2-ylethyl)-4-(3-
triflucromethylphenyl)-1,2,3,6-tetrahydropyridine and 2-amino-6-
trifluoromethoxybenzothiazole or their addition salts with pharmaceutically
acceptable acids are present as the active principles.

9. Pharmaceutical composition according to claim § containing from 0.5 to 10

25 mg of l-(2-naphth-2-ylethyl)-4-(3-triﬂuoromethylphenyl)-1,2,3,6-tetrahydrb*:'
pyridine and from 30 to 100 mg of 2-amino-G-triﬂuorométho;cybenzothiazole or
their addition salts with pharmaceutically acceptable acids.

10.  Pharmaceutical composition according to claim 9 containing 0.5 mg of 1-
(2-naphth-2-ylethyl)-4-(3-trifluoromethylphenyi)-1,2,3,6-tetrahydropyridine and 50

30 mg of 2-amino-6-trifluoromethoxybenzothiazole or their addition salts with
pharmaceutically acceptable acids. '

1. Pharmaceutical composition according to claim 9 containing 1 mg of 1-(2-
.nap hth-2-ylethyl)-4-(3-trifluoromethylphenyl)-1,2,3,6-tetrahydropyridine and 50
mg of 2-amino-6-trifluoromethoxybenzothiazole or their addition salts with



g

CLAI I\/IS | pha} macéut i cal |y accept abl é aCi ds. 12. H!H“mmjaﬁi:mlll

conposi tion according to claim9 containing 1.5 ng of 1-

(2-napht h-2-ylethyl}-4-(3-trifluoronethyl phenyl)-1, 2,3, 6-tetrahydropyridine
and 50 nmg of 2-am no-6-trifluoronmetBoxybenzothiazole or their
addition salts with 5 phar maceutical |l y acceptabl e aci ds. 13.

Phar maceuti cal conposition according to claim9 contai nibREs cafamud 2-
napht h-2-ylethyl)-4-(3-trifluoronethyl phenyl)-1 ,2,3,6-tet ra%ydr opy?‘/lI di ne
and 50 mg of 2-amino-6-trifluoromethoxybenzothiazole or their
addi ti on sal t sphatmaceutically aseeptabbeaaids.cal | y acceptabl e acids. 1

0 14
of ~1-(2-naphtfy 2- Wtﬁ}xggc},e}lti@a‘l (cgﬁ-{pﬁgﬁibmh'?ﬁ&gﬁgg% RGAY Ec? yxﬁg%clg% Engéon"l(;

Use

hydropyridine or-its a | on sal maceut i ca [ e acids
for the deanhthe3-pisthyD-4tawifluorareetindabeny)- t, 33, &-tetraltydsonyrigineaangot ophi ¢

lateral scler QE'%SNef I2Mamino-6-BFRGFIAhOybehZdMiaZNE NG 1RGE |248itdh! BAtPvith
F, pharmaceutically acceptable salts.

igl ecagg f%ghméﬁﬁ%%{‘%?yb a%g% e‘il‘c[i‘?son cont ai ni ng
| - (2- napht h- 2-p3l et IBHamdce(ifical compo#ifibd hetREdIAE tdylaidh Ortvhiainidg 2,n3g of 1-(2-
g PSS BB Blreranyiiie et 4B B0
: mg of 2-amino-6-trifluoromethoxybenzothiazole or their addition salts with
pharmaceutically acceptable acids. _

10 14,  Use of 1-(2-naphth-2-ylethyl)-4-(3-trifluoromethylphenyl)-1,2,3,6-tetra-
hydropyridine or its addition salts with pharmaceutically acceptable acids for the
preparation of drugs intended for the treatment of amyotrophic lateral sclerosis, in
association with another active principle selected from BDNF, IGF-1 and their
pharmaceutically acceptable salts.

ts 1s. Pharmaceutical composition = containing 1-(2-naphth-2-ylethyl)-4-(3-
trifluoromethylphenyl)-1,2,3,6-tetrahydropyridine and another active principle
selected from BDNF, IGF-1 and their pharmaceutically acceptable salts.



