Met hod for tshe crystallisation of a tetrahydropyridin derivative and

resul.ting crystalline forns The present invention rel ates
to a method of crystallizing a tetrahydro- pyridi ne derivative, to the
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SR 57746 A was found to show a high variability in the plasma concentrations and
25  the pharmacodynamic effects of the active principle.

In the first clinical trials on patients suffering from very serious diseases,
especially amyotrophic lateral sclerosis, the dose of SR 57746 A was kept very
low, namely 2 mg/day, at which dose the product proved promising (W.G. Bradley,
paper entitled “New drugs for amyotrophic lateral sclerosis”, American Academy

30  of Neurology meeting, March 23 - 30, 1996; pages 240 - 23/240 - 28).

It has furthermore been found that the preparation of larger amounts of
SR 57746 A by the method of isolation described in EP 0 101 381 does not
successfully yield a product with constant characteristics which makes it possible
to overcome the disadvantages noted in the Phase I clinical trials.

35



2 It was found nore particularly that, by the nethod of

i sql ation described in EP 0 101 381, the SR 57746 A obtained consists
of crystals whose size is not constant and specifically is greater
than 150 microneters; nore particularly, it is 150 - 600 mcroneters
for at |east about 75% of the crystals. 5 Mor eover, it has been
found that the SR 57746 A obtained by the nethod described in EP O
101 381 consists of at least 3 different forns, as denonstrated by
differential scanning calorinmetry. Finally, it has been found
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crystals, absolute ethanol or in an ethyl acetate/water mixture under controlled conditions
of cooling rate and stirrer speed,;
- form IIT of SR 57746 A is obtained by cooling a solution of SR 57746 A in
dimethyl sulfoxide; and :
25 - amixture of form I and form IN in fixed and reproducible proportions is obtained
by cooling a solution of SR 57746 A in an ethanol/water mixture.

It has also been found that these novel crystalline forms, either by
themselves or in fixed mixtures of two of said forms, are absorbed uniformly and
reproducibly and make it easy to establish the optimum dosage of the active

30  principle. Over and above the improvements in pharmacokinetic and pharmaco-
dynamic terms, the ability to control the reproducibility of the composition of
SR 57746 A in crystalline form is very advantageous as far as marketing of the
drug is concerned.

Finally, it has been found that if the novel crystalline forms or the mixtures

35  of two of said forms consist of very small crystals, especially micronized crystals,



3 the activity of the active principle increases substantially and

I t.s .absorption is uni form and constant, thus nmaking it possible to
adm ni ster snmall dosages with a very good therapeutic response and at
the sane tine totally to control the potenti al side effects. 5
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temperatures of the two forms.

e

Thus, according to one of its aspects, the present invention relates to a
25 method of crystallizing 1-[2-(2-naphthyl)ethyl]-4-(3-trifluoromethylphenyl)-
1,2,3,6-tetrahydropyridine hydrochloride, characterized in that :

(2) said compound is dissolved by heating in a solvent selected from alkanols
having 1 to 3 carbon atoms, ketones having 3 to 6 carbon atoms, dimethyl
sulfoxide and ethyl acetate, said solvent optionally containing from 5 to 30% by

30 volume of water or aqueous hydrochloric acid,;

(b) the resulting solution is cooled to -10/+10°C at a rate of 3 to 100°C/hour, with
stirring at 0 to 600 rpm; and

(¢) the resulting product is isolated and optionally micronized.

The method of the present invention is carried out according to the
35 conventional procedure of crystallization techniques, but the type of solvent, the



4 cooling rate, the absence or presence of water and the stirrer

speed constitute essential paraneters for the reproducible
preparation of one crystalline formrather t han anot her or for the
reprodUC|bIe preparation of a mixture of two fornms in fixed ratios.
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The SR 57746 A is advantageously dissolved at a concentration of 5 - 150

25 g/, preferably 100 - 150 g/l, in ethancl, an approximately 90/10 ethanol/water
mixture or methanol, at about 60 g/l in an approximately 90/10 acetone/water
mixture, at 100 - 125 g/l in an approximately 95/15 methyl ethyl ketone/water
mixture or at about 15 g/l in an approximately 90/10 ethyl acetate/water mixture.
Solubilization in the solvent under reflux is total under these conditions.

30 In step (b), the solution obtained is cooled, optionally with stirring; the
cooling rate is monitored and, if a stirrer is used, the stirrer speed is monitored
because the production of a suitable crystalline form depends to a large extent on
these two parameters.

If the crystallization is carried out with stirring, it is preferable to use a

35  paddle stirrer (also called an impeller stirrer hereafter) to enable all the liquid to be



5 rotated, the dianeter of rotation of said stirrer being between
4/5 and 2/5 that of the reactor used. The cooling rate is
regulated with a tenperature gradi ent which can range from 100 to
3[err]C per hour. 5 The production of a particular crystalline
ferm rather than a m xture of two forms in fixed proportions,
depends on the above two paraneters simultaneously, in a given
solvent, it being understood that the stirrer speed generally varies as a
direct function of the cooling rate. In step (c), the product
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gives:

- the solid-solid transition temperature; and
- the enthalpy associated with this transition.
The differential scanning calorimetry was performed using a PERKIN-
ELMER DSC7 apparatus, which was calibrated relative to the fusion endotherms
25  of indium or lead and cyclohexane. This analysis was carried out on 3 to 6 mg of
product in an aluminum cup with a crimped and pierced lid, over the temperature
range 50 to 180°C, at a heating rate of 10°C/minute, using nitrogen as the flush
gas.
The solid-solid transition temperature and the enthalpy of transition
30 constitute essential characteristics which are in themselves sufficient to identify
each crystalline form or mixtures of two of said forms.
Said forms can also be characterized by X-ray powder diffractometry. The
X-ray powder diffraction profile (Bragg diffraction angles 2 6) was established
using a SIEMENS 500 TT diffractometer with a 40 kV generator, rear mono-
35



6 chromator, Cu k x 1 source and silicon hol der, over a scanning
range of 4 to 40[err] at a rate of 1l[err] per mnute.

I'n one advant ageous method, step (a) is carried out by refluxing the

SR 57746 Ain a 95/5 to 70/30 et hanol / hydrochloric acid m xture until

di;ssolution 5 is conplete, and step (b) is carried out by cooling the
resutting solution to about 4ierrgCwth a tenperature gradi ent of 3
to 100[err]C per hour, without stirring. By this advant ageous

procedure, the crystalline formof SR 57746 A is isolated in step (c),
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transition ofl48+93°1. 0 J/g. Form 1l of SR 57746 A, having

t he above chag(}ag:+gr3|°§ﬁ,te@1§gty qomstitutes a further aspect of the
present inventi Orﬁ‘ormsl is also obtained if the solution in step (b) is cooled by being left to
20  stand for 8 - 15 hours at 0 - 5°C, again without stirring.

In another advantageous procedure, step (a) is carried out by refluxing in
absolute ethanol or a 95/5 to 75/15 ethyl acetate/water mixture until dissolution is
complete, the SR 57746 A being present in this solution at a concentration of 10 -
80 g/l, preferably 70 g/l in the ethyl acetate/water mixture or 5 - 150 g/l in absolute

25  ethanol

In this advantageous procedure, step (b) is carried out by cooling from the
reflux temperature to about 5°C with a temperature gradient of 100 to 30°C per
hour and a stirrer speed of 100 to 600 rpm.

Another crystalline form is thus isolated in step (c), called “form I

30  hereafter, which is characterized in that it has:
- a solid-solid transition temperature of 153.9 + 1.1°C; and
- an enthalpy of transition of 24.1 + 1.0 J/g.

Form I of SR 57746 A, having the above characteristics, constitutes a

further aspect of the present invention.
35



7 This novel crystalline formwas al so anal yzed by X-ray

powder diffraction. A qualitative study of the diffraction patterns
made it possible to establish that formll has characteristic |lines
(2 [err]) at: . 14.5 0.3 (intensity: 100) 5 . 19.3 0.3[err]

. 20.°4 0.3. I n anot her advant ageous procedure, step (a) is

carried out by refluxing the SR 57746 A in dinethyl sulfoxide until
di ssolution is conplete, and step (b) is carried out by cooling the

resulting solution with a tenperature gradient of 3 to 10 100[ err] C per
hour and a stirrerThipeedt] ofysilline {60 wapatso analyzed by X-ray pdwalehaiffradtioat al | i ne

formis thus js i t I " f I f , Which
is characteri Aeﬁia?{r?‘a? %ggﬁd?t??ﬁgé fa}ffra&ﬁ)h ;_?a‘?tgrnss %{‘]{H& 115 SP |Ssab lf' 258 %f’ﬁ%ln&lg{
tenper at ure oformdhhasgharagteristicdings 26) at: . an enthal py of transition of 17.6

0.5 J/g. 15 -14.5+0.3° (nthsicy:1100f SR 57746 A, having the above

characterissti‘cls)}g%njstitutes a further aspect of the present
i nvention. RS . In one particularly advantageous procedure, step
(a) is carriedObE0By. heating the SR 57746 Ain a 95/5 to 70/ 30,

pref fr ?b| y 98/ 10 tm a?))5fh$5advantageou§[ph§é@t %’&ré,"%é;ﬁ(a)@; é‘élﬁél _ cPoﬁ’ttrBﬁii ﬂeﬂtgiiﬁ %éjti on is
conpl ete, an . is carried o ! .cooling wi enper at ur e
gradi ent of 581t§§7§‘tﬁ‘§rlp]%mﬁt§yf ﬂﬁ }&éawlirﬁﬁsé@]élﬂ% Ilsyc?rgplg'[eef‘?‘f@fep (®) 1S with a
t enper at ur e geamgdenut Wyf cobling she Biselting Golption fthra tepupefaturalgradidmd[ofry 1oC per

hour, andiga  100°C péf héur@hd B84 spled®di0% 880 yabm advant ageously 200 to 400
rpmand preferably, 4 Unexpect ed] it has been

0 I . - . Vi« ,
found that a form‘?‘?‘?tg?rrﬁrﬁt?lhﬁg PR ds ithps,isplated insstep (@) jcalledyffozmy HE' ¢ o
60/ 40, advant legeadies |whictis 8Rarhareried 3bthanil hps: ef er abl y about 66/ 34, as

demonst rat ed bsosfbs Bilsidn SEAQMARLCA Wdtehiy. 1 | solated reproduci bly

in step (c). . is mxtare Ts nade up of particles with a
di aneter bel o fhalpy of trapsition,ofch /e £ 0.53(e. Forms |, Il and Il of
SR 57746 18 and t heFarnxILioé SK 577462 Haviagdthk |dboee Bhdrscteristics, donstitaeszed t o

gi ve a phar HES £ ctgp&kéﬁgéﬂtgﬁv}/@hg&g with a particle size bel ow 50

m croneters, advantageous mcroneters and preferably, for at
| east 80% ofInt fre partievlany advansagsous) prosedirensteR (), is carried out by The

m croni zat i orbeating bthe CRIS74E AUtin | 1 35/ OV FOII0QNGHEfeABBATIY S thOB5AS,
obtai ni ng m chRGYVARE fnithubd it HkEulSl %V%o%%lé{é,czarnﬁ%etpe@§ is ddlied 6‘&”8%;' € than
20  cooling with a temperature gradient of 5 to 30°C per hour, advantageously to 5°C
with a temperature gradient of 10 to 20°C per hour, preferably 10°C per hour, and a
stirrer speed of 0 to 600 rpm, advantageously 200 to 400 rpm and preferably 400
rpm.
Unexpectedly, it has been found that a form I/form I mixture in weight
25  ratios of 80/20 to 60/40, advantageously 70/30 to 65/35 and preferably about 66/34,
as demonstrated by differential scanning calorimetry, is isolated reproducibly in
step (c).
This mixture is made up of particles with a diameter below 150
micrometers.
30 Forms I, II and IIT of SR 57746 A and the mixture of forms I and III can be
micronized to give a pharmaceutical active principle with a particle size below 50
micrometers, advantageously below 30 micrometers and preferably, for at least
80% of the particles, below 10 micrometers.
The micronization can be carried out in a conventional apparatus for
35 obtaining microcrystals with a size below 50 micrometers, for example in an



8 ALPI NE 200 AS mcronizer, the SR 57746 A being introduced into the
m croni zati on chanber (dianmeter of 200 nm at a rate of 15 to 50 kg/ hour

and a; wor ki ng pressure of 1 to 6.5 bar, and the product being
recovered in a filter bag. The mcronized crystalline forns I,
Il-and 11l of SR 57746 A and the 5 m croni zed m xtures of forns | and
1l in ratios of 80/20 to 60/40, advantageously 70/ 30 to 65/35 and
preferably about 66/34 constitute a particul arly advantageous aspect
of the present invention. The availability of well-defined

for m_sblof tSR SATPINE m?]o aAd| ifﬂ@i_oiii@cfr[n the SR!yt7_f746m Iblai_lngnim%ddﬁeedrraktes thet Can
possi bl e to prepar.e pharnmaceutical c sityons const an
and reproduci Bf 01364*%85#‘??1@?{ (araiErer 57286 mlﬁij?tt%re@\l‘g]n%tfgs, got'oek ré&a#gt% on of a
product whi chwhekingpressnee qfdrto i6¢ bar,sind ghe firoduct being regayasedin@filier 8a%ni zat i on,
{fﬁk%f }t P_ossi 3' € Thd %icr%g{%@d‘%}y%&ﬂl%x%cfdrfﬁkt]}’t]{] afdl At g\SRaSmls{a and ke r educe
e effectjve doses for obtalpin ane,. | S
More partitul gx'xqr%uzerc{ m}{‘é‘é"%%ﬁﬁ“&%ﬁﬁlﬁg{ﬁg‘t%ﬂoﬁ %@Qﬁﬁt@ @l{(fgg‘(%p&ggﬂsﬂyne form
15  not onl y70/8Geés 65/35 pnd girdfemblycaboeid6@d4 comstithtes apartcnisdytadpaniagens i n t he
phar maceut i Ca&sp%&@%&%&ﬁﬁﬁnv&hﬁton.al so, in particular, makes it possible to
render the or al sorption unjfarm %nd thgwﬂﬁve a cgns& gnt
t her apeuti ¢ respon&ge aKaikabgity, of well-defined fprms, g & OF GutiEed fym
-adni ni st er ed Yforarillanixtute sdakespic possibleniot freparevptmrmaceutical compositiond, vettichly
concerningath t ' ' ' 4 ro absorption of 20 SR 57746 A as
a mcroni g%d %rﬁ‘ﬁ‘%ﬁ%ﬂ%ﬂﬁhgﬁg@%%dé‘g‘%%%ﬁ out ,Lg'éng he CA?O.Z
monol ayer -nodel . THygheraete, thamreparation of & grofuciehich hasz é‘?%ﬂﬁ@‘f?\?‘ée’ifﬂf esti nal
egigt hegi al moeeimgleby dicionia@ionl plhakerit fddsiblyfoss oonstagt adxivitﬁe\subsTdmg'alﬁ Dr ug,
1991, 8: - . | ' | gpdfid cant differences
in terms of dFosrggﬁcﬁtwgo%@cm%&%@rSgﬁﬁﬁe}é%ﬂlh? F%rﬂe @ggk@ﬁqgﬁﬁ%?Mﬁ A as a

mi croni zed form | / More garkiculady, dh hast heen gsmonstyated Ahatethe migrogrysaliing £t di ng t o
EP 0 101 381. pot only makes it THRsibRS 4 t:2dsde0\thd atagei Bmbing PrRYentini kel

(Hanks' sol utipn suppl enent ed.. i th %.0f .

taurocholic aBﬁwac{)l.ﬁigaelrcgpggmg?nsdpgtgy Puth péa%@gﬁa& Jlﬁgegkt p%%%ll%lﬁiﬁ#?%@ﬂ%r e

si gni fi cant | yorhl absorption UniforrsRnd T a0 Ravesa gonstant S16TaPEUIT ISFPANSE 1 EVery

m Xt ur el anld f Bﬁttiénﬂewlﬁgxéﬁlyf?odﬁcp% ?!F]Iﬂgﬁtteﬁe‘ac‘(%_raﬂidﬁlgx)t Qoﬁﬁ’clﬂcarlﬁih 1381%%1_. !Vt)r e 30
particularly, "I s denonstrate e _di ss i.on_and _per iLity are
normalized - i.e. m%eﬁﬁ’@?’e‘bo“ﬁ?ﬂ‘fn@r fhe. %gtFF‘élPatﬂﬂnc Pgntrl% al’ 3%.0 BIPER" ok

Thus, acc®@di S8 37G46AcasteemiopsnizedSors FHE mixtuteteaspragiadnut uping the 6ACO2 ates to

1 phat | MPYBst | Ry 6d 8% PRdictve PhiedEaD) ©.
112 (z_naphfﬁfoﬂetay&ainoaa Thist te8f) WIREH 3 Wildy W38d thea P e

et hyl ] - 4- (3-t Shitilia) made! ion e Absorptipn AP sAgusseR. Gt BF JUReT- dPHe: 13741 8éni ori de

in an 35  opBDHAEBO)Y maile itqrossildel fo shopssignificant differencescingemesdofidisspiutionm | |
form Il and fQffhermeability between SR 57746 A as a micronized form VI mixture and the
25 SR 57746 A obtained according to EP 0 101 381.

The results show that, in the medium used (Hanks’ solution supplemented
with 10% of fetal calf serum and taurocholic acid), the rates of dissolution and
permeability are significantly different for SR 57746 A as a micronized form VI
mixture and for the SR 57746 A obtained according to EP 0 101 381. More

30 particularly, it was demonstrated that the dissolution and permeability are
normalized - i.e. rendered uniform - after micronization.

Thus, according to another of its aspects, the present invention relates to a
pharmaceutical composition containing, as the active principle, 1-[2-(2-naphthyl)-
ethyl]-4-(3-trifluoromethylphenyl)-1,2,3,6-tetrahydropyridine hydrochloride in an

35 optionally micronized, crystalline form selected from form I, form II and form




9 1l as defined above, and formIl/formlll mxtures in ratios of

80/ 20 to 60/ 40, advant ageously 70/30 to 65/35 and preferably about

66/ 34. The crystalline forms of the invention can conveniently
be adm ni stered orally, parenterally, sublingually or transdermally.
The -amount of active principle 5 to be adm ni stered depends on the
nature and severity of the diseases to 9e treated and on the wei ght of
the patients. Neverthel ess, the amount of active principle present in

t he dosage unit can range up to 10 ng (calculated as the free base) for
t he non- m' crﬂhiazeﬁﬁpscbm amd faran Vfoemf Hb miXiniks tio ratiosgof 8@2And &§edisly from

0.5 g\;mt Qﬂas?ﬁlﬁlﬁ%ﬁszan eeg ﬁ%%%g/ﬁs the free base) for the

mcronlzed 1 fer Wil | gbnerally corrprlse
0.5, 1, 1.5, 2, 2 Be grystalline forrﬁ@o EWP’&tOé‘dcaéscan@uF b a )m%cfre

m croni zed pbfa@lycparenterany, sublinguallyl &e@@smniauﬁosrﬁé amdaﬂt of etivad princiyste
o 8 Py adthinlBES: SR, S B8 YurafeOlnasevers SE R scBllS o B ufilbfe 2 92,

the overall dose Tn nan
advant ageouskyd petthe @ﬁlght ah &xelrzatlngtméﬂeveapelqasaﬂmmrmuea 0é§ctt\f¢eprmcade 15

bgse)t for t &s%mn mecadga\gezﬁﬂt ekt uppiodl fn@"(ballg.ll?cd s ﬂxﬁtfﬁ@ tmgé féay, y,
advant ageous etween ul a S ase
For o hao 20U e p3E e ik SR TR Cai e B8 0.9%6 S g affantiee b BT ¢ 1
phar maceut i c& 3cwgpodi preferablio 2 mge(cqicldstedltas the frembas@nﬁordm nticronized i ve
pri nci pl ggi sy, ﬁﬁlﬁbt“"@ﬁee;?]a et ufif a0 S grﬁ’srleﬁrla}tllf)’ 23253 a

m xture with co& for the treatnment of the

I ar ma tLca carr
di seases i nfi&lgplcpateda %@@F%ﬁseg 1%%&‘%9%950 LISS 5 026 716, US 5 109 005,
US 5 270 320, US Ehe@:nnmsseawdn lUSralIY 4@ adfnyistened oheop@otei timesardaofor t he

treatment  examfb oRSUGAURASDREA e erASRRO Lkl yETHAHANBAD 4 eﬁ@m'

scl er osi s. orns ni's ti.on ferably
i ncl ude oral n}gop a¥tﬁd’fa%f§ QOHHV@FQ’{“U\Hl lé)SmgPﬁﬁ a%@a%l“ eéuaaﬂ ﬁ%l atin
capsul es 15 pobdse),s fan dheg rmanuhiesnizad dprodindti aglidrorand2 to 10 bng;qzelr o, s of
admi ni strati Q@vantatogéﬂsgf’bé?@éé?lgl BRP I erf(ﬂl anaggagm fréd l?ﬁ%e)Offor the

administration to- epared using the n cryst
Wien prepari H@}Cf&ngﬁﬂpﬂ’ Bdnposition in the for m of tablets, the active
princi pl e | s mi xeth whd lunit foRe NGIC eidt pleamasetititall eomsposhioas cgethat pnesemt ar ch,

|actose. 30 mTROGRAESSE BAIEHE s JREUTaI TAGRILS 185y o

tablets can anc S,
or el se Rey ackEixtye Wktéaioeuer%@n@lspha@nméwé carriers, fﬁf dh@)rﬁij’é@leéﬁ ofethgyed
activity anddseases tifdicgedasgpaidliyedit epaefted BIBLG 706, a¢lS 5 €09 005,

principle copfd HUAUSIY s $292 745 and US 5 378 709, and in particular for the treatment
of neurodegeneration, especially amyotrophic lateral sclerosis. The appropriate
unit forms of administration preferably include oral forms such as tablets, which
25 may be divisible, gelatin capsules, powders and granules, and sublingual and
buccal forms of administration, it also being possible for transdermal forms of
administration to be prepared using the novel crystalline forms.
When preparing a solid composition in the form of tablets, the active
principle is mixed with a pharmaceutical vehicle such as gelatin, starch, lactose,
30 magnesium Stearate, talcum, gum arabic or the like. The tablets can be coated with

sucrose or other appropriate substances, or else they can be treated so as to have a
prolonged or delayed activity and so as to release a predetermined amount of active
principle continuously.

35



10 A preparation in the formof gelatin capsules is obtained

by mi xing the active ingredient wwth a diluent and pouring the
resulting mxture into soft or hard gel atin capsul es.

The active principle can al so be formul ated as m crocapsul es, optionally 5
Wkt h  one or nore carriers or additives. In the pharmaceutica
conposi tions according to the present ipention, the active principle
can also be in the formof an inclusion conplex in cyclodextrins,

their ethers or their esters. The foll ow ng Exanpl es

illustrate the inwepieparationl th theBXﬁ:h/Ringellann capsules is obtaikedTbximikx@gahe 19. 5 ¢
of crude 1-] V. [

nmet hyl phenyl % tg‘%z‘ﬂgg @E&e*%lghﬁglﬁ%lgﬁég,gé e'et t§§?e§%lﬂf1%rrrlu )c(lture 5‘? g?’ﬂft o haé sol ute
et hanol ge mjcapsglss m of 37% hydrochloric acid is refluxed, with

stirring, until dTEe btk %hdqﬁe can also%rmahﬁﬁlatearhd thikrdchssiled] bﬁ%ﬁu&o cool ,
w th continued St'”xrgo?q? @l‘ irst 15 crystals start to form (at

about 63[ 2r r & OIFRE ARFS PLAAS¥ed and the reaction mixture i's
kept at 0 - 5[ err iCtho\phamiagbuticaldanepositions neordimg tot the ppesendiinventiontthe ce made
into a past eactlvc: prirciplSCanisPbe BOHO |f6ﬁr?of9£d1ﬁ1@ﬁl'sloﬁ%@nﬁpﬁ%ﬂn%&l@&)&f{ﬁ ni ght at

40[ err] C und der these conditions; of form
| of 1-[2-(2¢ p°?§1?°}§§/13f)‘8?159?‘?f54 (3-
trifl uoromet hyl ph&hy flloviy Bxdnplest itladisater thpynventione hydr ochl ori de (SR 57746 A

—’—1

- 20 fepm Egmp ER bt ai ned. In differ enti aI scanni ng
calorinetry, 6 A- forml obtained in IS prﬁparation
had: a solid srBlXF‘Hetﬁ’faﬂgISt |gor?ft @ﬁ‘ﬂ"erh{%f?en@thﬂl)@lynﬂ@ft@ HPIC-  and

an ent hal pynetliylphienyiy-il{2,6-tedfabydrogyriliim@. hydbochloride, 95 ml dhsbsolute ehgmiddi ng

iher nogram i f.caction
anal yors w ¢ And PASR ATk inchlorc acidjs eftured. it Siefif, RAVERLoHHgn B0 L

gi ven above, pmpletsramty i den alloyed 49 coplp tithneantinued stirfipg+ hWeh thepfFsht i on has
char act enpst iceystalswtst (OBoag at aB@it68°(2) {herstifrdr igbtoBpddl anli4he/ feéticn rixelre

20. 7] err r

diff Eact} o§1 %l EE(L)C# Xﬁe% %&?ﬁrﬁ %tt Ijz})qge)r ﬁléé% onsshe ¥°dtuﬁt J%m%(n{a@é '@‘3\‘33’%&% - form
| of this pr @pé@ B phabsphtesithangl Wtbﬁedrsngwﬁmlgmm 40°Criadercescrdied i n

Tabl e 1, toget her Ubidehthe&ecdn@itihb,VE.8 3t &Moirh )l GXPIBE5Rbhiy1)8thpR4c@at age of

the nost tr1ﬂuor51%nt%elpl1eny?) 1,2,3,6-tetrahydropyridine hydrochloride (SR 57746 A -

20  form I) were obtained.

In differential scanning calorimetry, the SR 57746 A - form I obtained in
this preparation had:

- a solid-solid transition temperature of 148 - 149°C; and
- an enthalpy of transition of 26.4 J/g.

25 The corresponding thermogram is shown in Figure 1.

In X-ray powder diffraction analysis with a SIEMENS 500 TT
diffractometer under the conditions given above, the SR 57746 A - form I obtained
in this preparation has characteristic lines (Bragg angles 2 0) at 9.8°, 14.7° and
20.7° (relative intensity: 100).

30 The X-ray powder diffraction profile (diffraction angles) of the
SR 57746 A - form I of this preparation is given by the significant lines collated in
Table 1, together with the relative intensity expressed as a percentage of the most
intense line.



TABLE 1
Diffracti on bands

SR 57746 A -

form

Rel ative intensity

(Bragg angles 2 [err]). 9. 798

23. 44 14. 758 79. 68

15. 174 45. 73 16. 584
49. 31 16.1922 34. 30

17. 458 35.91 17. 814
21. 48 18. 403 32.33

20. 741 100. OOTABLE 1 21. 367
29.91 10, 28. 98

24. 482 %5%5727%6%"%““1 24. 768
67.67 Diffraction band35. 644 Relative intensity 40. 18

28. 803 (Bragg 35183 0) XAVPLE 2 5 In a METTLER
RC1 calorinetric re@cror eqw W T am | enerLj rer of di aneter
8 cm a m xture of ﬂnaf ricl 1-r') !2. 3r'|l'/4'| A(Q-

trifl uoronethyl phenyl) - 1 2, 3 Mﬂﬁrahydropyrldl ne Hma)chl oride and 1 1 of
absol ute et hanpl” 15 T6T] unti1 T thel product completely

di ssol ved. The resulk+#g lféoiﬂ"'aﬁ%ﬁ'ffﬁ bo-ed—t6- u@;ﬁcrr‘ &—af a cooling
rate of 80[err]C pel_hour andl&5& irrer spebd of 104931500Jm The

resulting precipita

eis filteggghof f and df

I ed oveg413(ght at 4

[err] C under

vacuum

Omder—ttr ,,:anTLWﬂS
IJ 4- ( TEiﬂ & Lor o-

fUl Tt

35.91

1-[ 2- (2- napht hyl ) et
nmet hyl phenyl )-1, 2, 3

6-1t et rahyqivepzyrl di ne hy

dr ochl or2148 (SR 577

U6 A - form

1) was obt ai n¢
the SR 57746 A - fo

pd. 15 ndrrref

mllﬁhjgnlﬁ\égs|n i

enti al

o brepi i onhad

orinetry,
a

solid-solid transition terrperﬁ@ Mh of 153 - 155[ er rl])@OOand an ent hal py

of transition of 24|1 J/g. 21.367 29.91
22.310 28.98
24.482 22,75
24,768 67.67
25.644 40.18
28.803 39.03

EXAMPLE 2
5 In a METTLER RCI1 calorimetric reactor equipped with an impeller stirrer

10

15

of diameter 8 c¢m, a mixture of 70 g of crude 1-[2-(2-naphthyl)ethyl]-4-(3-
trifluoromethylphenyl)-1,2,3,6-tetrahydropyridine hydrochloride and 1 1 of absolute
ethanol is refluxed until the product has completely dissolved. The resulting
solution is cooled to 10°C at a cooling rate of 80°C per hour and a stirrer speed of
500 rpm. The resulting precipitate is filtered off and dried overnight at 45°C under
vacuum.

Under these conditions, form II of 1-[2-(2-naphthyl)ethyl}-4-(3-trifluoro-
methylphenyl)-1,2,3,6-tetrahydropyridine hydrochloride (SR 57746 A - form II)
was obtained.

In differential scanning calorimetry, the SR 57746 A - form II obtained in
this preparation had:

- a solid-solid transition temperature of 153 - 155°C; and
- an enthalpy of transition of 24.1 J/g.



12 The corresponding thernogramis shown in Figure 2.
In.X-ray powder diffraction analysis with a SIEMENS 500 TT

di ffractometer under the conditions given above, the SR 57746 A - form |
obtained in this preparation has characteristic lines (Bragg angles 2 0) at
14. 3[err] 5 (relative intensity: 100), 19.2 and 20.5[err].

The X-ray powder diffraction profile (diffraction angles) of the SR
57746 A - formll of this preparation is given by the significant |ines
collated in Table 2, together with the relative intensity expressed

as a percentage ofrheberre@sﬁdmgthenmgﬂirﬁﬁﬁﬁobmmel? _Fi;sz

TABLE 2 £ |
Diffraction bandsIn X-ray powd?é Id1f action nnalsgls G40 & sEMENR ' S00 T

(Bragg ang! edif’ Qragtpmeter under the conditions given above the. SRS7746 A - form I

100. 00 obtained in this preparation has chhfac®@iStic lines (Bragg angles 2 6) at 14, 321 68
16. 748 5 (relative intensity: 100), 19“3Z an& 59 209
68. 98 y: 195173 34, 10

20. 147 The X-ray powd@w.diffraction profile (diffraction angles) of 6. 493
22 : 21232 SR 57746 A - form II of this pre a&goﬁ Rgiven by the significant lines collatedgii 902
o4 57 Table 2, together with the re atwe Jufensity expressed as a percentage of the mosf 71

25. 817 intense line. 24. 57 EXAMPLE 3 A m xture

of 2 g ofijpcrude 1-[2-(2-naphthyl)ethyldgi4g43-trifluoro- 15
met hyl phenyl ) -1, 2, 3, 6-t et rahydr op drochl oride and 50 m of
R ST - o

di met hyl su|fo|dplc refli lution is conplete, the

mxture is allowed tlo cool Diffracticaands ght and tkela@wﬁit@isityne product is
Under & hese condi i qmeet B BEEOB 0L | o e b d 3.t 1 11 wor o-
20  nethyl phenyl)-1.2, 3. 6- t etl#@M§ dr opyri di me hydr QI i de (SR 57746 A -
formlll) was gbt ai ned. 16.300 21.68

16.748 57.51

17.209 68.98

19.173 34,10

20.147 37.38

20.493 28.52

20.832 33.62

24.332 37.28

24.902 24.57

25.237 41,71

25.817 24.57

EXAMPLE 3

A mixture of 2 g of crude 1-[2-(2-naphthyl)ethyl]-4-(3-trifluoro-
15  methylphenyl)-1,2,3,6-tetrahydropyridine hydrochloride and 50 ml of dimethyl
sulfoxide is refluxed until dissolution is complete, the mixture is allowed to cool
overnight and the crystalline product is then recovered and dried under vacuum at
45°C overnight.
Under these conditions, form III of 1-[2-(2-naphthyl)ethyl]-4-(3-trifluoro-
20  methylphenyl)-1,2,3,6-tetrahydropyridine hydrochloride (SR 57746 A - form IIT)
was obtained.



13 In differential scanning calorinetry, the SR 57746 A -

formlll obtained in this preparation had: . asolid-solid
transition tenperature of 141 - 142[err]C, and 5 an ent hal py of
transition of 17.6 J/g. The correspondi ng thernogramis shown
i n- Fi'gure 3. EXAMPLE 4 A m xture of 100 g of crude

1-[2-(2-naphthyl )ethyl]-4-(3-trifluoro- i3

met hyl phenyl ) -1, 2, 3, 6-t et rahydropyri di ne hydrochloride and 1 1 of a 90/10
10 et hanol /water m xture is refluxed, with stirring, until the product
has conpletely di ssolved. The resulting solution is cooled fromthe

reflux tenperaturg t@cblerr]C . W I h | lder stigri t .400. rpm at
a cooling rate of q&élﬁ‘é?‘r[ }%%?BP%“gfﬁ‘@“F‘&éMw ‘?‘?ﬁg gﬁ%i'c{of/‘?ﬁﬁlq tHeedsinoduct s
filtered of f thidreparasignaed:45[ err] C under vacuum overnight.

Under these C%rL@leJS@lEEHaI{S%n:Eel{c-igﬁ-rétgfe%qbLSghﬁO@ Pﬂd ]-4-(3-trifluoromnethyl -

~(D

15 phenyl )-1,2 -t et rahydr ri di ne rochlori de was obtained as a
form I /foPm |'|"“P°h§’hﬁ’y°ﬁ1“§¥%‘}/‘§“? W78 Wt i o of 65.7 34, 3 (SR 57746 A - form
L/111). The cprregpondieg dretmagramdsshoiwngn Figues 3.net ry, the SR 57746 A -
forml/111 obtaAN®LE N this preparation has a thernogram shown in
Figure 4, which shows. onl yﬁLA\h t wo characteristic peaks correspondi ng
to forms | and |14 BYKtureg N&?_0E§ fagmdg 1-[2-(2-naphthylethyhed-G-tifgrr-e was as

des?:_ri bed |t n r@ihylphjmy]a-lﬂlﬂﬁ-tém}WMpyHidiﬁ@rl@m'ochlorilde P PRI Rtdfoas ,9|0/_tlbe t
ing r : i.ed: , ogling a
100 er) Phog gt Bagsatetien i By b W il
30[ er r] ¢ hourdissAlyed: iTheirgylting spbesiongis, copled feom thesreflux temperaturthe§°Ghese
C(r)]ndi ]E i onsb St ihigklle Astirrihg ratrd 00 rprﬂ,s?tobtcfﬂliﬂgdatglolftlé)°(§/th21$rr.m;l‘hé Tresgﬁﬁlg
E:oﬁ(r:gn'?; :t i gﬁcp%sgﬂ%éd%%@ﬂ %Srﬁemgéraoogﬁ%@ dc})'%dgpd'fgf“}ﬂdﬂ V%:'ff,r‘?&gm%ﬁ%‘ ‘t he cool ing
rate and t hdIngey these copdisigns, rtheclcBr@anaphthyl)ethylh4+(3 ifivorenathyl-on of
t hed_t %/pe 1§ = ;m:nyt)-b,z,t3_,6-tetrahydropyridinecwd@bmgﬁae Rs bhided hs 4R VoRR IR
. (I:?Fgrlr] | 2n£sli 2%@9%@@&@53@4{335&%}9’2@ &[(SWI]VHQ the stirrer speed in rpm
and V is the cool ilmgiffesangial sgaqning ¢alyriraeiry, the SR 577861 e frumrifIyobtaimeddbt ai n
form 11, the this ipkdparation @esla MesioRam| Sicwd MagRe 4 Yhdh sth%wB[o‘f-i{}f t]hg two _ fOr a
gi ven COO"”%&?tgiti cEXéNPL%?? 3@) JIL A m xture of" 15 g of crude
1-[ 2- (2- napht h;%/ i{ ’E%ﬁ?"?lif- CFesRonding &3 1omms hgnd
200 EXAMPLES 5and 6
The procedure was as described in Example 2 and, in two different
preparations, the cooling rate and stirrer speed were varied as follows:
- cooling at 100°C/hour and stirring at 600 rpm (Ex. 5);
- cooling at 30°C/hour and stirring at 300 rpm (Ex. 6).
25 Under these conditions, SR 57746 A - form II was obtained.
It has therefore been found that, when working in absolute ethanol at a
concentration of 70 g/l, the production of form II depends on the cooling rate and
the stirrer speed in accordance with a linear equation of the type y = ax +b.
For obtaining form II under these conditions, the equation is as follows:
30 Rumax =4.23.V + 170.51
in which Ry, is the stirrer speed in rpm and V is the cooling rate in °C/hour.
Consequently, to obtain form I, the stirrer speed must be less than or equal t0 Rpax
for a given cooling rate.
EXAMPLE 7
35 A mixture of 15 g of crude 1-[2-(2-naphthyl)ethyl]-4~(3-trifluoromethyl-




14 phenyl)- 1,2,3 ,6-tetrahydropyridine hydrochloride and 1 | of a

90/ 10 et hyl acetate/water mxture is refluxed until the product has
conpletely dissolved, with stirring using an inpeller stirrer of
dianeter 8 cm The resulting solution is cool ed to 5[err]C at 60[err]C

per hour with a stirrer speed of 150 rpmand the resulting precipitate 5
is then filtered off and dried under vaguumto give SR 57746 A - formll,
which is identical to the product obtained according to Exanple 2.
EXAMPLES 8 - 11 In four different preparations, crude

1-[ ﬁ- I( 2;] naprgﬁenbfb)elthyb}tcéakﬁr yﬁdihuplg@hochg]oride ancll 1 1 of a 90/10 ethyl _

nmet hyl phenyl ) - -t.et rahy ri r or t, C ration
of 70 g/l 10 cgﬁtnég§§gf1§§®¥%§lr @%ﬁé’tﬂ Hk&tpé%/ &P%]S&Oéﬂp?ft%lgc 1%8%8@0‘%?[‘%: 1.3
1) is refl ux&dripg vsing RCimpeller stirerof diapretes Gup- eBhaesuiting FRIEAp €polpd 100

p?r g icl et non gd §IC itVGfO:’(E bOSRNT lliﬁharsd_rrer spleed SIS0 @nmﬂehe@ﬂm}gm{ééibi@z&e stirr Ier |
0 i amet gr m r.conplete di ssolutjon 0 i on,was cool e
under thegfolfﬁ ‘ﬁ‘&}? ﬁ@e%gﬂﬁicﬁn%s Pﬂgelrﬁgc%“ Lo &Y% gsgﬁGoﬁs':fgmﬁt’w&Ch&)ol i ng at
100[ er r ] ¢/ hoidentierd testhie pradugt ehtaidgiaceprdingEx Ex@nple 25 cool i ng at

80[ err] ¢ hougxa(dpeEs R-i17g at 300 rpm (Ex. 9); . cooling at

30 or 1] G/ hour_andUSee federangeeoB s 1-gh2-naptiybe 1 -5T850 « nese
"condi tions, SRtlyIesyli;2,%,61amahydrogsidotettyidroehlioride at a concentration of Hag/l been
found thag, ‘M‘&?zfg’%&g, tdttﬂ\ggtelggﬁ ur‘é?(ﬁ)iétic@qghﬁﬁé?/l‘!ﬁ%‘?jreﬁh YhGnRE 1 at a

concentration o orm |l depe (Ee qgool I ng
%m% d2¢i near

. roducgi.on of
rate aFRfCton £ouplpd Pt §d9e°e%'f G® 200 sratisie anton
equat i on: equipped with an impeller stirrer of diameter 8 cm. Affee cothpleteAdissélution, the. 9
in which R[ ety h Wt o ' ing rate in
[err] C hour. s5111t1€>1§w55 &S%d @g@@gggﬁﬁ% Ig]cn%rnﬁ{a,()ﬁ{ﬂle&{%ﬁ%g P%?a%ggéasd nmust
t her ef or e be- FeAingah 00°cfhougand stirnga 400 mpra (EY- 8or a gi ven cooling rate.
EX,[Ag/PI(_E 12 h-cooling at 80°C/hduk Hﬁiﬁstirri?g at 300 rpm (Ex. 9); N ) 36
1-[ 2- (2- napht ) et hyhol+d- (3-1 L] f: r Y yl)-1,2,3,6-tetra-
hydr opyri di neg‘%}%ﬁggﬁﬂl) ]oq/l?o (%%%c[ gtgf%%%tc@%lgt(ﬁg’n f 60.6 g /1 in a 90/10
acet one/ wat er cooling at 3§*¥yhgue andsstirapg eixld romi(Ex. i rring, until dissol ution

is conplete. The pmaeaHieRon@tssSRISTP4E AN fExaIIRYAE obtaingd! hen fol | owed to
gi ve SR 57746 A - forml/%ll Eé@NPLE 13

t . /20,
& ude " 112 (2. RABRERGA Sops e et tiing in o SRin R s I 27 o
hydr opyr 28i net adyemasaisationi of§0a/1, shecpradustion of fam Bidepads gnithg ¢poling ateol i s

refluxed, 35 and Wetshirrét dpeéd MhccdtBirck withIBOfoNbWaE lintac@utig: €. The procedure
described in Exanple 4 R =414V -189
max — T 15V = g

in which Ry, is the stirrer speed in rpm and V is the cooling rate in °C/hour.
To obtain form II, the stirrer speed must therefore be less than or equal to

25  Rpax for a given cooling rate.
EXAMPLE 12
Crude 1-[2-(2-naphthyl)ethyl]-4-(3-trifluoromethylphenyl)-1,2,3,6-tetra-
hydropyridine hydrochloride at a concentration of 60.6 g /1 in a 90/10 acetone/water
mixture is refluxed, with stirring, until dissolution is complete. The procedure
30 described in Example 4 is then followed to give SR 57746 A - form J/II in a ratio
of 80/20.
EXAMPLE 13
Crude 1-[2-(2-naphthyl)ethyl]-4-(3-trifluoromethylphenyl)-1,2,3,6-tetra-
hydropyridine hydrochloride at a concentration of 100 g/l in methanol is refluxed,
35  with stirring, until dissolution is complete. The procedure described in Example 4



15 is then followed to give SR 57746 A - forml/I1Il in a ratio of
80/ 20, which is identical to the product of Exanple 12. EXAVPLE
14 . Crude 1-

[ 2- (2-naphthyl )ethyl]-4-(3-trifluoronethyl phenyl)- 1,2,3,6-tetra- 5
hydropyri di ne hydrochl oride at a concentration of 100 g/l in a 70/ 30

et hanol / wat er m xture is refluxed,ysMth stirring, until dissolution is
conpl ete. The procedure described in Exanple 4 is then followed to
give SR 57746 A - formlI/Ill in aratio of 65.7/34.3, which is
identical toig h&npﬂ’oﬂdwed tO®fgiveXSRISTRAGA - formI W&-Eatﬂ&oﬂ%/(’jzo, w(ljlich is24 kg of
SR 57746 A r. I [ Exanpl e 4, are introduce into
the m croni zé@ cSln@il g}ﬁfé?é{fcg&%zg@ﬂ)}e i21')00 nm) of an ALPINE 200 AS

m croni zer atEXAMBLE ¥ 25 kg/ hour and at a working pressure of 6.5 bar and
the R thereby raaoni 299 (Efn‘aﬁ&tﬁil)éﬂ@lr &@ﬁ&ﬁ!&iﬂomahﬁpﬁénkrchz,bagetraThI S

gi ves

Phat “al | She drevEdins bydigeonds & o cpacenRiRPLAg0 T v el A £

particl es haumixtursiiy eeflvabdy\willD stiiring onmtil edissolution is complete. [Dhé fpascedureal

The transi 1 o ap S B ot 731 [on iy 17
transitions I}G%e]g‘)teJ “"cbdél‘gBP?aélt%@FPH)dP?ég %WB ¢dr 57746 A degr ades
before nelti rEXAMPLEN St arts at 250[err]C. 20 EXAMPLE 16

Phar maceyp cal CO%C@(&QE'SM ' %Hrgllﬂf‘sdegé}ﬁw&%(@k@ﬁn?lr 'Zg%eginﬁ’o_dﬁ&ﬁ SR

57746 A - form /| m croni ze according .t abogve:
Active pri ncilpoethe micronization chamber (diameter™ 260 1rggl) an ALPINE 200 A%,

starch micronizer at a rate of 25 kg/hour ahd ht abﬁormg%ﬁessure of 6.5 barhaddytheous

gozggi ggl sil h&gby mlcronl%ed %-o&uc%gsore??*ﬁeéed in 2 ﬁlter bag %93 déié% U%kgfyﬁﬁsr Rn d then

prem xed wi t Hoppd/Il with a,partigle fize dlsqrrhugomsmmﬂ@t Pl thecp%r@ﬁléa hate g sFe5 nm
rem xed asd tHeisw 3ChHE@EMEters and 88%dMhepartlesimveusizébtlew 1 thichahetérsXi ng, t he

o of - composi & on REutcRfg ki Diestigf (Xl SROSH BB B BP D) 170
whi ch corr espb#dbe tr@nszuqngtempe@m[ez arongipbiectad by aipspnization. Said transitions
(3-trifluoroneé bytheReNykdlid thpe?, BrdSR 8774 diegaydsi téfdre nldd§Ry, which starts
at 250°C.
20 EXAMPLE 16
Pharmaceutical composition containing, as the active principle, the

SR 57746 A - form I/III (micronized) according to Example 15 above:

Active principle 2.192 mg
Corn starch 141.218 mg
25 Anhydrous colloidal silica 0.200 mg
Magnesium stearate 0.400 mg

The active principle is screened at 0.2 mm and then premixed with the
excipients. This mixture is screened at 0.315 mm, remixed and then screened
again at 0.315 mm. After a final mixing, the composition is introduced into no. 3

30  gelatin capsules at a rate of 170 mg of composition containing an amount of
SR 57746 A - form I/III which corresponds to 2 mg of 1-[2-(2-naphthyl)ethyl]-4-
(3-trifluoromethylphenyl)-1,2,3,6-tetrahydropyridine base.



16 CLAI M5 1. A
met hod of crystallizing 1-[2-(2-naphthyl)ethyl]-4-(3-trifluoronethyl-
phenyl)-1, 2, 3, 6-tetrahydropyridi ne hydrochloride (SR 57746 A),

characterized in 5 t hat : (a) said conmpound is dissolved by heating
I n.a solvent selected from al kanol s having 1 to 3 carbon atons,
ketones having 3 to 6 carbon atons, dingighyl sul f oxi de and et hyl

acetate, said solvent optionally containing fromb5 to 30% of

wat er or aqueous hydrochloric acid; 10 (b) the resulting solution is
cooled to -10/+10[err]C at a rate of @raaM$O0[err] C hour, wth

stirring at 0 to 600 rpm and (c) the resulting product is isolated
and optionally mcronized. 2. A nmet hod according to claiml,
characteri zedli n t Aatmethasb of ayrystallizimgr il €@-(2maphthyl)ethyblyd-( B friflworomethyle SR

57746 A in a BRMmINLI2,38iSa ihd | ' ) Xt ant i |

di ssol utiopn i g}?égr%pl ete, sthggﬁ?g?&iﬁsylgg{raglilﬂgg&éoﬁﬁgz%%Fidr?éﬁfﬁgz?deswul ting
solution to abbut 4[err]C with a tenperature gradient of 3 to 100[err]C per
hour, without (a) said capaund rig dissolsed by rhehtigf in a solvent selected from alkanols

1-[ 2- (2- napht hylpaeibyl s 4- a4 oh - e A

t et rahydr opyri dihﬁd{e;:n id%ooghﬁo%féé#ga{eg%g%gﬂf ?ngét éﬁ%fb?y%tgm d1m§thl

met hod™ accor di ng@HEX1Ef ardsthyl agetate spidssolveatoptionaliysgontairipg fram § © 30% pf ed out
20 by refl uxi rwatértoe aGikeons Kydrodhlorionchalysol ut e et hanol or a 95/5 to 75/15

et hyl agft et i r | I1ngi$s@l 1} i b S . C Qi d
conpound %i n Sﬁéege/é%@‘? %01%3ﬁﬂct8%llggwsch0&1i%0§ aQ% hggggié%g@}a |°§Ff‘(§) 10 - 80
g/l in the ethy|SUENE 0P GO Y@t ure or 5 - 150 g/| in absolute

et hanol , step(d b%e fesultifg piogakctadisolaed af®bptithally ﬁﬁﬁrbrhqu ef | U;( 100 0 c
ermenet v e 8, 20oU bR Rl ) Ay TIRAERL L S s RGOl
1- [ 2- ( 2- napht Ry refluxing| the 8R(53746 A in a 95/5 to 70/30 ethanol/hydrochloric acid mixture
trif |t uor onet hytiheissohitioh, &, &n@léAte,t Ett@ xgy P Khridl Q%t[ﬁ&dﬁé&ﬁkoﬂfh%ﬁﬂlﬁné fol at eg
1 SEP e ep tdbinsostpy 5 vith S SRS UERA P ) Sty S o 2
di met hyl sul f 8kridg andtform diof 4 R +(2-inephthyd)etioist-Q-trifl@methylphenybil,3,3.6car ri ed
out by cool i ngtrahirseidideiiyaroeRloHid gqsdﬂtgdqnagte?)q oer ature gradi ent of
3to 100[err]§ per ,ho nd a.stirrer Isp ed of Q.to 600 rpm and formlll
of 1-[2-(2- Adpithe focafting .ol (Rihe Gired ia iy FisnaRys pamied ot
1,2, 3, 6- t & r ahy deBpwing dheeSR 57746 Ayidr ahshluter iethandls of a0baSed i75/15t ethyl c) .
Car o SN BB ARSI Bl Gkt
et hanol / wat er élrlﬁ ga?lﬁlrog aﬁm:?qcegtratmn o? 10 - %6 gﬁ in the ethyl acetate/water mixture or 5
- 150 g/l in absolute ethanol, step (b) is carried out by cooling from the reflux
temperature to about 5°C with a temperature gradient of 100 to 30°C per hour and
25  a stirrer speed of 100 to 600 rpm, and form II of 1-[2-(2-naphthyl)ethyl]-4-(3-
triftuoromethylphenyl)-1,2,3,6-tetrahydropyridine hydrochloride is isolated in step
(c).
4, A method according to claim 1, characterized in that step (a) is carried out
by refluxing the SR 57746 A in dimethyl sulfoxide until dissolution is complete,
30  step (b) is carried out by cooling the resulting solution with a temperature gradient
of 3 to 100°C per hour and a stirrer speed of 0 to 600 rpm, and form IIT of 1-[2-(2-
naphthyl)ethyl]-4-(3-trifluoromethylphenyl)-1,2,3,6-tetrahydropyridine
hydrochloride is isolated in step (c).
5. A method according to claim 1, characterized in that step (a) is carried out
35 Dby refluxing the SR 57746 A in a 95/5 to 70/30 ethanol/water mixture until

T



17 di ssolution is conplete, step (b) is carried out by cooling the
resulting solution with a tenperature gradient of 5 to 30[err]C per
hour .and a stirrer speed of 0 to 600 rpm and a formlI/11l mxture of
1-[2-(2-naphthyl )ethyl J-4-(3-trifluoronethyl phenyl) -

1,2, 3, 6-tetrahydropyridine hydrochloride in a ratio of 80/20 to 60/40 is

|soI ated in 5 step (c). 6. nmet hod according to claimb5,
characterized in that a 90/ 10 et hanol /wat er m xture is used in step
(a), step (b) is carried out by cooling the resulting solution to

5£ err]C wit hdﬁss]bﬁl%ﬁ 'isaédtﬁ etgr (Bﬁifs chfrle&Quttl?' c%ginﬁg fhk%sﬂﬁfngﬁ@ﬂl’hoﬁ"@ﬁtha

i I[ r2r ?rz ﬁggﬁtq}@}ryg{aﬂw Fr@xepg (50 36"06“ perahour and a stlrrer speed (r)rtl r680 o m,

trifl uoromet handpi cfonm AT, Rixdurs - dfel{2(Q-daphyhyl e thiyljet-(3yteifloofoimethiyiphenyl)-a rati o
of 70/ 30 %B% tgé%l%xch)z rxg@g h?&:%&gbﬁdesﬁﬁa"ra i6)of 80/20 to 66/40 is isofated R hod

accordi ng to é I'n that the tenper gr adi ent
i's 10[err] p“éfPP bur and the stirrer speed is 400rpm|n step(b) anda
form /111 néxturgn@thod according to claim 5, characterized in that a 90/10 ethanol/water

1-[ 2-(2- napht

te'E raglydr oByrlJaﬁu}nrg ﬂx%hé%ﬁﬁ(egl@dg% hbcjagrg%b?%om% Pét 8%/ giﬁ tmsglléoshcljt %ted in
step (c). to 5°Q. with a tempasathrsogradiensrofi Wotot 29 6 et dpurcang arafinertspeep of
characteri zeoboon t¢ hao a%%acaﬂhea form I/HL ithix€ire | 6 US[QQZ-naphthyl)e@hgl] -4-3Form |

Dot r anyar] pyr a@ht A Pr’}l?)iizf 6‘%;“5‘?&’(‘#“ O'gle %wgﬁ)gﬁlﬁég%gba 5%1 qfap@

t et rahydr
10. Form |Itb 6835 is 1solated in step (c).

1-[2- (2- naphthyl ) e hﬁﬂzt}lodl a@&ir&ﬂhgft’ouaﬁﬂﬁ%t f&ihrlﬁ&@ﬁ%'d) rnltl?at Qh@'tem erature

tlﬁt rah%ég; %pyrl di ne ych 8Cper our anc(l) tﬁe st1rr§)r spee t180 rx%‘&l % step (tg) 6a}llncrin 3

1-[2-(2- naphtﬂoyth)l&]h;m)]tuw- @31{Z{Z-haptmtrythkﬁin‘b@emuﬂupmmemym}@nyl) 1,2,3,6-
tetr ahydrgpy%ﬁamrdyﬁaﬁe Iiay%bﬂsnmw RGP LAYt derss WRolach i fstepl (@ M 4.

iz[ 2-( 2An;np)r<]t yl) e%xﬁrg,qﬂpo 4ac€%rra{qgltg|ro?8:o lclarz%s 1 to 7, characterized in that a paddle
met hyl phenyl )stﬁ:e?;sa;ssdt et rahydr opyri di ne hydrochl ori de obtai nabl e by the

2% g By TN LTI St A o123

1-[ 2- (2- napht
teEraﬁydngyrqeéahy@rqwaﬂweﬁvéwu@n de-gpsainzble sr anqth?dtqfa M. has: * a
sol i d-sol2ad tr@nsiFdrmn 1 eopeld242-aaphihylyéthyl-4- @-@ﬂhbfoh@xhﬁpMnﬂ&lzﬁ,ﬁ— an

ent hal py of teq Ea}@}diédrpgrﬂdgnfe hﬁ@l’oﬁhl &deloblétgable b)bth\?\g}efhod of clzaﬂ'([]@ according to

claim 13, char fractlon pattern

has characterlkti cForpndd ©fy éd%—(%—ﬁgy}@yl)gﬂpfgr+13)-tr1;§lporomethylphengl)g, D03 err]
* 14.8 0. 3[ etetrhhydopyridine 29dBchiBride dbtaihabde by the mididd. of claim 4.

12. A mixture of form I and form HI of 1-[2-(2-naphthyl)ethyl]-4-(3-trifluoro-
25  methylphenyl)-1,2,3,6-tetrahydropyridine hydrochloride obtainable by the method
of one of claims 5 to 7.
13. Form I of 1-[2-(2-naphthyl)ethyl]-4-(3-trifluoromethylphenyl)-1,2,3,6-
tetrahydropyridine hydrochloride, characterized in that it has:
* a solid-solid transition temperature of 148.4 + 1.6°C; and
30  * an enthalpy of transition of 26.4 + 1.1 J/g.
14, Form I according to claim 13, characterized in that its X-ray powder
diffraction pattern has characteristic lines (Bragg angles 2 0) at:
*99+(0.3°
*14.8+0.3°

TR Griense 1O R ) ) O




18 15. Form 11 of
1-[2-(2-naphthyl )ethyl]-4-(3-trifluoronethyl phenyl)-1, 2,3, 6-

t et rahydropyridi ne hydrochloride, characterized in that it has: * a
solid-solid transition tenperature of 153.9 1.1[err]C and * an

ent hal py of transition of 24.1 1.0 J/g. 5 16. Form 11 according to
claim 15, characterized in that its X-ngy powder diffraction pattern
has characteristic lines (Bragg angles 2 0) at: * 14.5 0.3[err]
(intensity: 100) * 19.3 0.3[err] * 20.4 [err] 0.3[err] 10

17. Form |l5.l OForm 1 of 1-[2-(2-naphthyl)ethyl]-4-(3-trifluoromethylphenyl)-1,2,3,6-

1-[2- (2-napht byl .l 4~(3-tri f.luoronet hyl,phenyl )-1, 2, 3, 6-
t et rahydr opyr F‘?l?g"tr%@?&‘}d&% ﬁ&g olc%lgpd%ﬁgz}rg% ré%éfiﬁ[éﬁlgfllﬁ%?snat it has: * a
sol i d-solid t¥ansalid-palid trangitien sampeeatere of 433.9 2[lel°E} and and * an ent hal py

of transitionxgh edtfaly ofirfnsitiod-of 24.1+1.8%g A crystalline formaccording to
any one of

clains 0,l7, characteriz bn 15. that .it .] s cronized.
167 °"a m ke ol or Py i Aecaflt B sfimo ) cofrapipadsl B e Xe OIS
accordi ng to diffractioglpaitern has ¢haraatefistiohines {Bragg bngles228) a: of 80/ 20 to 60/ 40.
20. A m Xt uk e 0. im19 in a forml/formlll ratio of 70/30
to 65/35. *Q4§®§°gﬂ%§< h?éaogaccordi ng to claim20 in a forml/formll|
ratio of abouf 186/4%3° 20 22. A m xture according to one of clains 19 to
21, character¥F28dt®3that it is m croni zed. A

23.
phar maceujgd caky co | t conbah ni e Actd WeTal ., 2-(2-
napht hyl )g’% hy@pﬁ% rl:I#)Irblfo(ritr)[?rgtb%W%%@MPE?Q@%%%{@%@W&%?|Bd| ne
hydr o- rfe{éyridﬁleéwd@sblpa%wﬁ@m?ﬁr&eém thabit hasiyst al 1ine form

sel ected fronmhgold-bolid tednisitioh tendferatutef M1 £R°@ehdf orm [/ form I 11 m xtures
according to @ ' . 24. .A conposition according to
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to claimpst, tHaeitachRiéomad. i n that each dosage unit contains an
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claim 17 in a form I/form III ratio of 80/20 to 60/40.
20. A mixture according to claim 19 in a form I/form III ratio of 70/30 to 65/35.
21. A mixture according to claim 20 in a form I/form III ratio of about 66/34.
20 22, A mixture according to one of claims 19 to 21, characterized in that it is
micronized.

23. A pharmaceutical composition containing, as the active principle, 1-[2-(2-

naphthyl)ethyl]-4-(3-trifluoromethylphenyl)-1,2,3,6-tetrahydropyridine hydro-

chloride in an optionally micronized, crystalline form selected from form I, form II,
25  form III and form I/form III mixtures according to one of claims 9 to 21.

24. A composition according to claim 23 in which the active principle is a

mixture according to claim 22, in the form of a dosage unit. '

25. A composition according to claim 24, characterized in that each dosage unit

contains an amount of micronized active principle which corresponds to a dose
30 selected from 0.5, 1, 1.5, 2, 2.5 and 3 mg of free base.
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