The present invention relates to a salt of the dextrorotatory enantiomer of
al'pha- (4, 5, 6, 7-t et r ahydr ot hei no[ 3, 2-c] pyri d-5-yl ) (2- chl or ophenyl) met hyl
acetate, its preparation process and the pharmaceutical conpositions in
which it is contained. This enantiomer torresponds to the follow ng formula
(1): [err] in which the carbon C: is an | cal carbon Ln fact this
forfrul a r epr escFhepras Sﬁh@% tory, ghagfiomger ¢
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of a conpoyggaidegends on the solvent in Whl ch it is measured and on its
concentration i1 n th| s solvent. The dextrorotatory isomer according to the
i nvention has aTRiyniantioniep tofresponidotrthe following formula(Det hanol .
Unexpectedly, only the dextrorotatory enantioner |d has an anti-aggregant
pl atel et activity, while the | aevorotatory enae@d@qer [err] is inactive.
Furthernore, the inactive |aevorotatory enantigner "I, is the |east well
tolerated of the two enantioners. 2

N *
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' in which the carbon C* is an asymmetrical carbon. In fact this formula represents
not only the dextrorotatory molecule but also its laevorotatory enantiomer. The
racemic mixture corresponding to this formula was descnbed in the French patent
application published under number 2 530 247. The dextrorotatory enantiomer
- will be designated hereinafier as I3 and the laevorotatory enantiomer as I;.

Itis known that the fotatory power of a compound depends on the solvent
in which it is measured and on its concentration in this solvent. The
dextrorotatory isomer according to the invention has a positive rotatory power in
solution in methanol.

g Unexpectedly, only the dextrorotatory enantiomer I4 has an anti-aggregant
platelet activity, while the lacvorotatory enantiomer I, is inactive. Furthermore,

the inactive lacvorotatory enantiomer I, is the least well tolerated of the two

enantiomers.



The conpound (Id) vis an oil,, whereas its hydrochloride presents as a white
powder. G|y products are usually difficult to purify and for the
preparation of pharmaceutical conpositions it is preferable to use
crystalline products which can usually be purified by re-crystallisation.
1n this case, however, it was found that certain salts of the conpound (1d)
usual 'y precipitate in anorphous form and/or are hygroscopic, which makes
themtricky to handle at the industrieﬂ2stage. Tradi ti onal pharmaceutica
carboxylic and sul phonic acid salts were therefore prepared, such as
acetic, benzoic, fumaric, maleic, citric, tartaric, gentisic,
met hanesul phoni ¢, et hanesul phoni c, benzenesul phoni ¢ and | auryl sul phoni c
actds, together with the salt of dobesilic acid (F = 70[err]), and that of
par a-t ol uenesul phonic acid (F = 51 [err]), which proved difficult to
purify. Anpongst the salts of the organic and m neral acids of the
dextrorotatory isoner of the [err] fornula conpound, salts were found which
crystallise easily, are not hygroscopic and are sufficiently hydrosol uble
for their THeE catnpdtihd (@ R a0dbR ) I WhérBad 8d] Hy&@&ﬂbﬁd@%@ﬁrﬂ, QY| Arwhite
advant ageous. Thus the present invention concerns nore particularly the
hydr ogen zxdwttmt ity produciewis asudlbt difficslt e pusifip andffor the aration of
al pha- (4, ,6,7-tet?gﬁ§drotheino[S,EE c]pyrid?S-yI)(Z-chIorggﬁgnyl) met hyl
acet at e. phafinaceutical compositions it is preferable to use crystalline products which can

usually be purified by re-crystallisation.

i In this case, however, it was found that certain salts of the compound (Ig)
usually precipitate in amorphous form and/or are hygroscopic, which makes them
tricky to handle at the industrial stage. Traditional pharmaceutical carboxylic and

- sulphonic acid salts were therefore prepared, such as acetic, benzoic, fumaric, .
| maleic, citric, | tartaric, gentisic, methanesulphonic, ethanesulphonic,
benzenesulphonic and laurylsulphonic acids, together with the salt of dobesilic
acid (F = 70°C), and that of para-toluenesulphonic acid (F = 51°C), which proved
difficult to purnify.
Amongst the salts of the organic and mineral acids of the dextrorotatory
__ isomer of the I4 formula compound, salts were found which crystallise easily, are

" not hygroscopic and are sufficiently hydrosoluble for their use as active

ingredients in medicines to be particularly advantageous. | |
Thus the present invention concerns more particularly the hydrogen
sulphate of the dextrorotatory enantiomer of alpha-(4,5,6,7-tetrahydrotheino[3,2-

c]pyrid-5-yl)(2-chlorophenyl) methyl acetate.



This galt is prepared in the traditional way by the action of the .
.corresponding acid on the base in solutgon in a solvent in which it
precipitates spontaneously or after the addition of a non-solvent of the
salt The dextrorotatory isoner of

-al pha- (4, 5,6, 7-tetrahydro-thieno(3,2-c)pyrid- 5- yI)2 chl orophenyl ) net hyl

acet at e na%ksahnspapa&dmﬁmﬂﬂomlﬁmy%@ohhﬁihacmspmﬂmpmd by an

acid optically active in a solvent successive re- crystallisations of the
sal t unt i lomtherbasgdn selutiondbrassolventriniwhich jt presipitates spontaneouslyordafteren

i beratio of t.he dextrorotator r of its salt by a base; if necessary
the salt ? ‘bPB'E'é?@ g@b Ei'il s produced with a pharmaceutical ly

"aevorotatory TH 9%&%&@‘8&%8#? *;a?ﬁiéfg%@é@%%ﬁ%m@%@mm_' for
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fornul a (|sapeinic RodsRslrido byeastadid etic hcwé \ina wloaxt,t hactasiA fe-

m xture of the formula (1) according to the follow ng reaction diagram

[err] scrystallisationsef thesaltruntil aquroduct with umnﬂtmﬂsotdﬁo@spmivaoismambd,t ones,
and and then liberation of the dextrorotatory isomer of its salt by a base; if necessary
. the salt of the dextrorotatofy isomer is produced with a pharmaceutically
acceptable acid. |
i The 0ptxcally active acid may preferably be laevorotatory 10-
| camphosulphomc acid.
A single solvent may be used for producing the salt and for re-

crystallisation; in this case acetone is perfectly suitable.
Laevorotatory chiral 10-camphosulphonic acid of the formula (Il is

placed to react in an inert solvent with the racemic mixture of the formula (I)
act_:ording to the following reaction diagram:

" BOgH : Illa
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- (II laevorotatory)




di met hyl f or mam de.* The .salt precipitates spontaneously or is isolated by -
.salting- out or evaporating the solvent A mxture of the two

di ast ereoi soners of formula (Illa) is fornmed By successive .
re-crystallisations in a solvent such as acetone, the precipitate is
enriched in salt of the dextrorotatory isoner of the conpound (1). After
each re-crystallisation the rotatory power [err] of the precipitate is
nmeasured at 20C-in methanol, at a concentration between 1.5 and 2 g/ 100 mi .
When [err] no | onger changes, the base formula (1d) is liberated from

the salt (ddLa).sb 35:-](:8 a b C ' U?i:@ i u

hydr ogen c%o%ﬁl{e&}%}fﬁ oysﬂﬁ%ilﬁm %?ﬁ!teéﬁpg%lgt?u%gﬂo é’t%ﬁéﬁérﬂ‘dand
[err]. Evagppahyionphniide ThelshRipPecipitittespontareoustyconistisblatedby salting-af t er
filtration of the crystals of the precipitated salt (Illa) gives a mxture
enri ched i outsod evagorating easslventerA piiRRire ofithentwas diastercoisomerssofiformuls of
diasterioisoneric salts, with a weak base such as sodi um or potassi um

hydr ogen c@il)risfermedy _Byuums@olm@xﬁnllimmmysalmgu& ayaciions, therr) |
G G R N SR S ST R
Shal | cal | Atierayach re-spHEb S0 Solavy” POWER JoE, S e prekibifile 8
F:E%gR]r am  2p ealured 4020% R h&hARGICGE h¥concentration batwees *t. 5 e 21g/180' hl.
When [0:]p20 no longer changes, the base of formula (Ig) is liberated from the
R salt (Illa), by the action of a base such as sodium or potassium hydrogen
carbonate in aqueous medium at temperatures of between 5°C and 20°C.
Evaporation of the filtrate of the first re-crystallisation IV after filtration of -
the crystals of the precipitated salt (1lla) gives a mixture enriched in salt of the
enantiomer (I;). Alkanisation of this mixture of diasterioisomeric salts, with a -
weak base such as sodinm or potassium hydrogen carbonate, in aqueous solution,
at temperatures of between 5°C and 20°C, produces a mixture of the two
enantiomers (Ig) + (Iy), enriched with laevorotatory enantiomer (Iy). \
This mixture (Ig) + (I,) enriched in enantiomer (Iy) is reacted with
dextrorotatory 10-camphosulphonic acid, which we shall call (Ilg), in a solvent,

according to the following reaction diagram:

(Id, + (11) +

30 With (1) in.majority 11y

(dextrorotatory 1)




—

5 The. m xture of cryst.alline diasteroisoneric salts (I11b) obtained is

. re-crystallised in acetone until the rotatory power [err] of the
precipitate is constant As before, the rotatory power [err] of the
diasterioioneric salt (lI11b) is determned after each re-crystallisation.
- Li beration of the stereoisoner [err] of its salt is perforned i'n the
t\radltlonal manner, as is that of the conpound (1d). The |aevorotatory

I Ocarrphosul phoni ¢ acid [ERR] maybe obtalned from comercial anmoni um

| O canphosul phohate of the formula (V) in accordance with the reaction

di agram 1on exchange resin. [err] An aqueous sol ution of

vophy! 1 sagemegtes HEctyefiiphe Bndeeiactietl vl 11b) biiicd B shvaapiedt )
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al kal i sati on aqueous [ ERR] acetone re-crystallisation
acet one [ BeRjmelirthe rotatory power [0]Jp20 of the diasterioisomeric salt (Illy) is

determined after each re-crystalhsatlon
Liberation of the stereoisomer (I,) of its salt is performed in the u'admonal

manner, as is that of the compound (I4).

The laevorotatory 10-camphosulphonic acid (I;) maybe obtained from
commercial ammonium 10-camphosulphonate of the formula (V) in accordancé
with the reaction diagram:

e @ Ton exchange resin.
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An aqueous solution of aynmonium salt (V) is chromatographed on an Amberlite

resin IRN-77. After lyophylisation of the eluate, 10-camphosulphonic acid of
formula (II1) is recovered. |

The whole process is shown in the following diagram:

r . ahl



al kal isati on aqueous NaHCC3 b acetone re-crystallisation [ERR]

“.al kal i sati on agueous NaHCO3 dextrorotatory énantiomer | aevorotatory

enanti oner. 7 Each of the enantionmers [err] and pure [err] may have the
salt produced according to traditional nethods: for exanple the
-hydrochl ori des are prepared by adding a solution of hydrochloric gas in
dhethylic ether to a solution of (1d) or [err] in diethylic ether.

Det ermi ning the enantioneric purity ofg dextrorotatory [err] and

| aevorotatory [err] enantioners. Two nethods were used: - RM spectroscopy
of the proton with the addition of chiral rare earth - high pressure |iquid
chr omat ograrhy ugjng a._chiral stationary phase. a) RW spectroscopy of the
prgton w t1’t he addi 1882 0f chiral rare earth. Enantiomeric purity (optical
purity) was determ ned by 60MHz RM\[err] spectroscopy, in the presence of
chiral conplex o raagigﬁéth, according to the nethod described by G M

VH TESI DES et al f (J. RO© Chem  Soc. 1974, 96, 1038).

l'- - e e e .
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alkalisation aqueous NaHCO3
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acetone re-crystallisation’ acetone
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alkalisation aqueous NaHCO3 acetone re-crystallisation
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" (11Ib) pue
] ' '
. § | alkalisation aqueous NaHCO3
dextrorotatory enantiomer _ - ' ‘

| _ laevorotatory enantiomer.



Oh the’racem c product .(1), the hydrogen fixed to the centre of asymetry,
.as [err] of the ester function, appears as a singlet (chem cal displacenent
[err] = 4.87 ppm in CDCl[err] as the solvent). Addition of the conplex of
the rare earth Eu(tfc)3 [europiumtris (trifluoronethyl

-3- hydr oxymnet hyl ene) - d- canphorate (I111)] in the probe, containing the
sglution ofthe racemc (1) in CDCl[err], leads to the splitting of the
initial singlet into two clearly separéﬁe singlets, corresponding to the

pr ot on of Eﬂﬁgi td.ﬂ?g@.rl r ' X rare
earth/corrp]%a%glg)f?{’? = .djgelﬁgg‘{)sep alt%i(({gﬁxglé &Eg%nﬁ%@{%a@?% g@ga}lﬂgGHz.
Wth each of the t ant i.oners epar,e nrl.the sane prqcedu was used
neutor 1 ndS izadbional Gpoifods: ¢O RkmBle R e otetp SRRt B Sepd s T o
t he pr ot oohitionhef #gdfochlcricaas Yin adisthiliorether &5 &l solitlon v @ge ek g3 wheni cal
di spl acenent corresponds to the | aevorotatory enantiomer (err). 8 The
preci si on di’éth%ﬁ@eﬂ‘iﬁf‘.md was determ ned by conparing the RMWNerr]H (60Hz)
spectra obtaihed wth or without the addition of the rare earth conpl ex,
for each detetminingtheremantiomeris furity of mlextrorotatony ( Ptamddaewdrbtatoryr @gsi ng
gquantities of the other enantionmer. It was found pdssible to.easily detect
nor e t han ¢aantdiymessl ght of one of the enantioners in mxture with the other.

b) Hi gh pressure I1quid chromatography using a chiral stationary phase. The
st udy was Twodetheds wérelusede HP- 1084 | i qui d chromat ogr aph using a 215m

- RMN spectroscopy of the proton with the addition of chiral rare earth

et : - high pressure liquid chromatography using a chiral stationary phase.
a) RMN spectroscopy of the proton with the addition of chiral rare earth.
Enantiomeric purity (optical purity) was determined by 60MHz RMNIH
spectroscopy, in the presence of chiral complex of rare earth, aécording to the
method described by G.M. WHITESIDES et al. (J. Am. Chem. Soc. 1974, 96,
1038).
On the racemic product (I), the hydrogen fixed to the centre of asymmetry, as o of
the ester function, appears as a singlet (chemical displacement 8 = 4.87 ppm, in
CDCl3 as the solvent). Addition of the complex of the rare earth Eu(tfc)s
[europium tris (trifluoromethyl 3-hydroxymethylene)-d-camphorate (IIT)] in the
probe, containing the solution of the racemic (I) in CDClI3, leads to the splitting of
the initial singlet into two clea_ﬂy separaie singlets, corresponding to fhe proton of
each of the two enantiomers (Ig) and I;). For a molar ratio complex rare
earth/compound (I) = 0.4, the separation between the two singlets is 6Hz.
With each of the two enantiomers prepared (14) and It), the same procedure was
used as for the racemic (I). The smallest chemical displacement corresponds to

the proton of the dextrorotatory enantiomer (I4) and the greatest chemical
displacement corresponds to the laevorotatory enantiomer (Iy).



UV detector. The chiral. stationary phase was DEAE (10 microns) silica,
.grafted with an al pha-1 acidic al phaprotein (0.4 x 100 mm) ( ENANTI OPAC
R-LKB). The nobil e phase consisted of an aqueous buffer phosphate m xture
[err] containing 0.1 Mof NaCl, adjusted to pH = 7.4 and containing 15%

‘i sopropanol (V/V). The flow rate was set at 0.3 m/mnute and the col um
tgnperature was nai ntai ned at around 18-20[err]. Under these conditions the
dextrorotatory enantloner (err) has a Setention time of 45 minutes and the
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quantiti eshefwé bRatidiférs {NPrand(IP] pudetori mixeurdwvith i6¢rehsin queﬁﬁués/oidet ect:

- 2% (vei ght/vve| ght) of enantionmer (1d) in enantionmer (err) - 4%
(wei ght/ wey, 8ek- 0 | 8‘
condi ti ons | t nag./éngglﬂconcl Ligew &altnut egig’[p% J|‘dga luhgtt)eﬁt thm%% by

enanti Om%lélﬁrdﬂorﬁQiﬂh@%ﬂtibMQ{HﬁﬂﬁféMﬂl%é Behepxanpl eS 'S at | east 96%
for the dextrorotatory enantioner (err) and at |east 98% for the

| aevor ot at) Highpréissar€liqaitl chromitography wsiig ﬂ@humstdﬁmmmrml es are
given by way of i1llustration of the present invention.
The study was conducted with an HP-1084 liquid chromatograph using a 215nm
UV detector. The chiral stationary phase was DEAE (10 microns) silica, grafted
et with an alpha-1 acidic alphaprotein (0.4 x 100 mm) (ENANTIOPAC R-LKB).
- The mobile phase consisted of an aqueous buffer phosphate mixture
(NaH2PO4/NayHPO4)-8mM, containing 0.1 M of NaCl, adjusted to pH = 7.4 .
. and containing 15% isopropanol (V/V). The flow rate was set at 0.3 ml/minute
| and the column temperature was maintained at around 18-20°C.
Under these conditions the dextrorotatory enantiomer (I4) has a retention time of
45 minutes and the laevorotatory emantiomer (It) has a retention time of 35
minutes. | |
The precision with which the optical purity of the two enantiomers was
determined was estimated by chromatdgraphing each of the two enantiomers (I¢)
and (Iy) prepared, either alone or in mixture with increasing quantities of the other
- enantiomer. It was found possible to easily detect:
- 2% (weight/weight) of enantiomer (I9) in enantiomer (Iy)
- 4% (weight/weight) of enantiomer (I) in enantiomer (I4).
Under these conditions it may be concluded that the optical purity of the two
enantiomers (Ig) and (Iy) obtained in accordance with the examples is at least 96%

for the dextrorotatory enantiomer (I4) and at least 98% for the laevorotatory
enantiomer (I). '

The following non-restricting examples are given by way of illustration of the

present invention.



EXAMPLE 1 - Salts-of dextrorotatory al pha-(4,5,6, 7-tetrahydrotheino[3, 2-
.c]pyrid-5-yl)(2-chl orophenyl) nethyl acetate. a) Laevorotatory
10- canphosul phonic acid. A colum of IRN-77 Anberlite resin in prepared,
and treated by passing through 1N hydrochloric acid; the colum of
-acidified resin is then washed thoroughly with water. The | aevorotatory
1Q- canphosul phonat e ammoni um i s di ssolyed in the m ni num anount of water
and deposited on the prepared resin cofum. It is eluted with water. The
|

Toblerr) EXAMBIE P “Salts b dentsOintatotins apha 8. ¢ dptrgydrbitiefio}s 2= ~

10- hosyl ' id of, al pha- (4,5, 6§, 7-tetrahydrot hei no[ 3, 2-

é,l,p;?ing- Egih#@?&i)@%b&wﬁpm%’fﬂﬁfﬁw aS%S’E"atE EgRyzgggoeIB;] .0[32 g (0.0994
| for ' (4 ; .hei no[ 3, 2-

(r:rfpizi 8- 5- if)e?af%ﬁ%orqg%ﬁérﬁyﬁ'@ar%?hﬁﬁ ce % ellaglr gpt[ji ssolved in 150 m of

acetone. 9.95 M&uﬂﬁﬁgfm7 H&ﬂ@é‘i/é?shiﬁnge%\é%@taﬁﬂ%éhtedb passin

| 0- canphosul phonic aci d are added. The honpbgenous m xture is Ieft at room
t enper at ufigoudh 1Y MRUrbchIsse atid;eViher dslumns of RRIified Tein rigahen owaghiedt ure is
concentrated to 50 M and left for 24 hours at roomtenperature. The
crystal s eidronglels with watkt.crFst lassototatory (100-cameploosalphodatér amthopitml i:  55%
as conpared with starting racernic). Wite crystals, F = [err] =+ 24.67 (C
= 1. 58 g/ tiSolved imthé axinimumTamounty of watercandadepasited oni the prgpaned resin
di ssolved in the m ni nrum amunt . . L. .

column. It is eluted with water. The elution fractions containing acid are

e lyophilised.

White crystals, F = 198°C; [a]p20 = - 20.53 (C : 2.075 g/100 ml, water).

b) salt of 10-camphosulphonic acid of alpha-(4,5,6,7-tetrahydrotheino[3,2-
c]pyrid-5-y1)(2-chlorophenyl) methyl acetate (SR 25990 B).

32 g (0.0994 mole) of racemic alpha-(4,5,6,7-tetrahydrotheino[3,2-
c]pyrid-5-yl)(2-chlorophenyl) methyl acetate are dissolved in 150 ml of acetone.
9.95 g (0.0397 mole) of monohydric laevorotatory 1 O-camﬁhosulphonic acid are
added. The homogenous mixture is left at room temperatufe. After 48 hours, a
few crystals appear. The reaction mixture is concentrated to 50 ml and left for 24
hours at room temperature. The crystals obtained are filtered, washed with
acetone and dried (Yield : 55% as compared with starting racemic). .

White crystals, F = 165°C, [a]p20 = + 24.67 (C = 1.58 g/100 mli;
methanol).

The crystals obtained previously are re dissolved in the minimum amount
of boiling acetone (50 thl). The crystals obtained. after cooling are filtered,
washed with acetone and dried (yield: 80%).



of boiling acetone- (50 m). The crystals obtained after cooling are
filtered, washed with acetone and dried (yield: 80%. 10 White crystals,
F=1[err] =+ 24.75 (C=1.68 g/100 m; nethanol). c) Dextrorotatory

al pha- (4,5, 6, 7-tetrahydrot hei no[ 3, 2-c] pyri d-5-yl)2- chl orophenyl) mnethyl
acetate. 12 g (0.022 nole) of the pure product obtained in b) are dissol ved
imythe m ni mum anount of water. By cooling to [err], the aqueous sol ution
obtained is alkalinised with a saturat aqueous’ sol ution of sodi um

hydr ogen car bon .. The ueous | ase | tract ed g t .

di chl or onet hane%ﬁ% c&{ﬁ%ﬁﬁ ?Ex!&%@shgﬁ%ﬂgﬂ &d Zc%‘nfgr{@d’r ﬁu@gms%g??lrﬁ"l’

sul phat e. E\/ Q ﬁ'i on of the solvent |eaves a colourless oil (quantitative
yield). GO e?ié}'{o r] =+ 51.52 (C=1.61 g/100 m; nethanol). d) Hydr ogen
sul phat e of ex St )| F etﬁalﬁ' . - - 14 -

t et r ahydr ot hei ng S,Q?@?pyrltgf%/- ﬁ‘?@@ﬁ%ﬁp e ﬁrytrlrlgﬂ?ﬁﬁa%]gyg%ig ?'QQ 25990
C. 800 m C%fﬂpmwlﬁéﬂ@l asi4geus sol ution of sodium bi carbonate are added
to a suspension of "Z200 g”of SR 25990 B in 800 m of dichloronethane. After
stirring, the OHQ?(@OQﬁaﬁ@leb of dec pidecproddet Staliedsiachyaresdibsivdiati@ t he
solvent elimnated at | ow pressure. The residue is dissolved in 500 m of
acet one couniipnum amount of water. By cooling to 5°C, the aqueous solution obtained is

alkalinised with a saturated aqueous solution of sodium hydrogen carbonate. The
aqueous alkaline phase is extracted with dichloromethane. The organic extracts

N are dried on anhydrous sodium sulphate. Evaporation of the solvent leaves a
colourless oil (quantitative yield). Oil []p20 = + 51.52 (C = 1.61 g/100 ml;
methanol). ' '

d)  Hydrogen ~ sulphate  of dextrorotat;)ry aipha-(4,5,6,7-

tetrahydrotheino[3,2-c]pyrid-5-yl)(2-chlorophenyl)methyl acetate (SR 25990 C).
- 800 ml of a saturated aqueous solution of sodium bicarbonate are added to

a suspension of 200 g of SR 25990 B in 800 ml of dichloromethane. After
stirring, the organic phase is decanted, dried on sodium sulphate and the solvent
eliminated at low pressure. The residue is dissolved in 500 ml of acetone cooled
in ice and 20.7 ml of concentrated sulphuric acid (93.64 % -d=1.83) is added
drop.by drop. The resulting precipitate is isolated by filtration and washed with
1000 ml of acetone and then dried in a vacuum oven at 50°C.

139 grammes of white, an#lytically pure crystals, with a melting point of
184°C are obtained in this way. Total formula: CjgH16CINO2S,H2SO4
[a]p20°C = + 55.10 (C = 1.891 g/100 ml, methanol),



inice and 20.7 m - of concentrated sul phuric acid (93.64 %-d=1.83) is
added drop by drop. The resulting precipitate is isolated by filtration and
washed with 1000 ml of acetone and then dried in a vacuum oven at 50[err].
139 gramres of white, analytically pure crystals, with a nelting point of
ferr] are obtained in this way. Total fornula: [err] [a] D20C = + 55.10 (C =
1.-891 g100 m, nethanol), EXAVPLE 2 - Salts of |aevorotatory

al pha- (4,5, 6, 7 tetrahydrothelno[s 2 c] rid- 5-yl)(2-chlorophenyl) methyl

ol uti on JLXAMELE 2" Balls 6F VST BrLglafad L6 rrnyarotpinals s IORE SR
25990 B. 98’9{(?%59&%‘1&3&5@%@1%%&6 wat er and diethylic ether. The et her| C

phase is de aSe’is cooled to [err] and al kal i ni sed
wth a saturate _ ‘9J1'Hl% te The al kal i ne
aqueous phase |®%§?§g§£ 11I'l1d§9| et leﬂgsger 8?he ethered extracts are
conbi ned and drTRé RtcHIOYSB18HEN saﬂhﬁféusui Phalnthle EYAPGS agvapordtedy aftern Oi |
that is purified by filtration on a silica bed (eluant: diethylic ether).
separating the SR 25990 B.

| The residue is recovered by water and diethylic ether. The etheric phase is
decanted. The aqueous phase is cooled to 5°C and alkalinised with a saturated
aqueous solution of sodium bicarbonate. The alkaline aqueous phase is extracted
with diethylic ether. The ethered extracts are combined and dried on anhydrous
sodium sulphate.

Evaporation leaves an oil that is purified by filtration on a silica bed

(eluant: diethylic ether).




12 A colourless oi-l is.recovered, consisting of a mixture of around 65%
.l aevorotatory enantiomer and 35% dextrorotatory enantioner, the proportions
bei ng determ ned by RWN1H (60 MHz) spectroscopy with the addition of a
conpl ex of chiral rare earth. 16.66 g (0.0517 nole) of the m xture thus
-obt ai ned are dissolved in 70 m of acetone. To this are added 7.77 ¢

{9. 0310 nole) of dextrorotatory nonohydrated 10-canphosul phonic acid. The
honogenous nixture is left overnight at2roomtenperature. The crystals

obtained are filtered, washed with acetone.and dried (Yield: 44% ar ed
with the nixt uﬁe)cs)foml,eS%wgﬂsar%  ROBMSHAE (Bia @ TP 1o, MO 16 S
anount of ,acetqne at refd ux (6 . + The precipitate obtgined in.this wa
oo culatsordatey cmpbtialor whd 5%, detioRiBEy, R flicE, fiel Sioportiom and
dried. Wi ChMSL = I 2 = 20 h ). b
Laevor ot aPéﬁ& &élzﬁ'ré]-%{j 4§%Wﬂ%tq6gh§4r t |°%}8%§?7‘§'- gﬁ‘%lyﬁ?ﬁag%(gﬁg) )
chl °r°phe@¥4‘nﬂ]é§?6fﬁﬂirag?ﬁte 11.3 g (0.0204 nole) of the
su onat e obt ai ne

10- canpho in a) are dissolved in the m ni num anount of

vater. The aquaguss §900519mek) of fiRAmidusd thisiobtdifisd ke did@Ivedid P0har r] C

Wi th a saturated aqueous solution of sodi um hydrogen carbonate. The
al kal i ne aflussenephadw ithisexnte anlded T gi@03IEn@bRYNef d&rsrothdiyc
solution is dried and the solvent evaporated. A colourless oil is isolated

(quant i t amomohydrited . 10-camphosulphonic acid. The homogenous mixture is left
overnight at room temperature. The crystals obtained are filtered, washed with
S acetone and dried (Yield: 44% compared with the mixture).

The crystéls obtained are dissolved in the minimum amount of acetone at
reflux (60 mi). The precipitate obtained in this way is cooled to room
temperature and then ﬁitered, washed with acetone and dried. White crystals, F =
167°C, [0]p20 = - 24.85 (C = 1.79 g/100 ml, methanol).

| b) Laevorotatory alpha-(4,5,6,7-tetrahydrotheino[3,2-c]pyrid-5-y1)(2-
chlorophenyl) methyl acetate. -

113 g (0.0204 mole) of the 10-camphosulphonate obtained in a) are
dissolved in the minimum amount of water. The aqueous solution obtained is
alkalinised by cooling to 5°C with a saturated aqueous solution of sodium
hydrogen carbonate. The alkaline aqueous phase is extracted with
diclﬂoromethané. The organic solution is dried and the solvent evaporated. A
colourless oil is isolated (qliantitative yield).

Oil [a]p20 = - 50.74 (C = 1.58 g/100 ml, methanol).

¢) Hydrochloride of laevorotatory alpha-(4,5,6,7-tetrahydrotheino[3,2-
c]pyrid-5-y1)(2-chlorophenyl) methyl acetate (SR 25989 A).



Ol [a]D20 = - 50.74 (C = 1.58 g/100 m, nethanol). c¢) Hydrochl oride of
{ aevorotatory al pha-(4,5,6,7-tetrahydrotheino[ 3, 2-

c] pyrid-5-yl)(2-chlorophenyl) nethyl acetate (SR 25989 A). 13 Prepared
according to the nethod described in exanple 1d). Yield: 94% Wite
ctrystals, F =[err] =- 62.56 (C =1.80 g/100 m, nethanol). d) Hydrogen

st phate of | aevorotatory al pha-(4,5,6 %-tet r ahydr ot hei no[ 3, 2-
c] pyrid-5-yl)(2-chl orophenyl) nethyl al tate (SR 25989 C). 70 g (0.126

nole) of the c Aal & ' rchngr:ty .a) above are
basified with %ﬁ‘?%@% & qulé)c%)ﬁctjé ?‘g%ﬁ‘g‘? &%S%H%’?d gg%fﬁuﬁéigiléﬁg'r iR 2 SRS

presence @‘43@] chl or onet hane. The organi ¢ phase is decanted, dried on
sul phate and evaporated dry. 7.2 m (0.126 nole) of concentrated sul phuric
acid are added White drystdlsp[F t=0 I¥FC, e[@tf]ﬁm Eec k56 d(vi=t 1.800g/1000Mml,
acetone. After stirring, the crystals forned are filtered and washed with
acetone. 4ietBapIpf white crystals are obtained. F = 182[err] [a] D20 =
-51.61 (C = 2.044 g/ 100 m, nethanol). Analysis (C, H N) correc.

d) Hydrogen sulphate of laevorotatory alpha-(4,5,6,7-tetrahydrotheino(3,2-

c]pyrid-5-yl1)(2-chlorophenyl) methyl acetate (SR 25989 C).
70 g (0.126 mole) of the camphosulphonate SR 25989 B obtained

according to a) above are basified with a saturated aqueous solution of sodium
bicarbonate in the presence of dichloromethane. The organic phase is decanted,
dried on sulphate and.ev.aporated dry.
| 7.2ml (0.126 fnole) of concentrated sulphuric acid are added drop by drop
to the residue recoveréd with 300 ml of acetone. After stirring, the érystals
formed are ﬁltered and washed with a'Lcetone. 47.8 g of white crystals are
obtained.

F=182°C [a]p20 = -51.61 (C = 2.044 g/100 ml, methanol).

Analysis (C, H, N) correct.

PHARMACOLOGICAL STUDY

The antiaggregant activity and toxicity of the new compounds were
compared with those of the racemic mixture described in French pétent no.
82.12599 (publication no. 2 530 247).

There follows a description of the results of this study, which shows
another advantage of the invention, i.e. that the salts of the dextrorotatory isomer
have a better therapeutic index than the salt of the racemic mixture; in fact the -
laevorotatory isomer has aimost no platelet a_ntiaggfegant activity and its toxicity
is substantially greater than that of its dextrorotatory counterpart.



PHARVACOLOG CAL STUDY The anti aggregant activity and toxicity of the new
.conpounds were conpared with those of the racem c m xture described in
French patent no. 82.12599 (publication no. 2 530 247). There follows a
description of the results of this study, which shows another advantage of

-.the invention, i.e. that the salts of the dextrorotatory isoner have a
better therapeutlc I ndex than the salt of the racemc mxture; in fact the
| devorotatory isomer has al nost no pI 4| et ant i aggr egant act|V| ty and its

toxicity is su a I reater, than that | xtr

c]?un:]er part tﬁ‘ﬁ#ﬁ@ﬁ a§ esaft; @Eﬂ#@ﬂ%ﬁﬁ%“ﬁ‘fl %F@p%l{fql vities
of the co ou dled | ng tradltlonal nmet hods.

Activity o P@?ﬁ\ﬁeelpqg éﬁ%%&mﬁﬁgﬂc@%‘hgéé "ADP or col |l agen was determ ned
ex- Vi vo. ep %QN@,S hafdlceld? d hasWat er
cont ai ni ng gum ra PSJ}ﬁﬁéfiwg %’éﬁéﬁ }nl1 NI ste?eg"o;%sri b{obdl))lg%g?ﬂes of 5
femal e CDy Sl-Pivbat s, weighing 250-300 g with 10 ml of suspension per
gramre, two hours pr| or to blood sanpling. Sanpling was perfornmed on sodi um

citrate in 3. 8%}p0pestifcts Ghusblation Lin/ Gdth&holo(20@ smefml) dildtedrint katani mal s
anaesthetised with diethylic ether, by
containing gum Arabic (5% p/v) were administered orally to batches of 5 female
CD-COBS strain rats, weighing 250-300 g, with 10 ml of suspension per
gramrhe, two hours prior to blood sampling.
— Sampling was performed on sodium citrate in 3.8% aqueous solution
(1 vol/9 volumes of blood) on the animals anaesthetised with diethylic ether, by
puncturing the abdominal aorta. The platélet-rich plasma was then isolated. by
cen’mﬁlgmg at 200 g for 10 mmutes |

Aggregatlon was induced by the addition of 2 pl of aggregant for 400 pl of
platelet-rich plasma. The aggregant solutions used were: an aqueous solution of
ADP sold f)y Bochringer Mannheim with concentration 500 pM (final |
concentration 2.5 uM), and a collagen solution sold by Sigma (type 1)at ~ 0.25
/100 ml in 3% acetic acid (v/v) (final concentration 12.5 pg/ml).

Aggregation of the platelets was followed, using the method described by
G.V.R. Born in Nature 194 p. 927 (1967), with a CoultronicsR aggregometer at a
temperature of 37°C, stirring at 900 rpm.

For ADP aggregation, the aggregometer gave a curve showing platelet
aggregation measured by a change in optical density.



puncturing the abdom nal aorta. The platelet-rich plasma was then isol ated
by centrifuging at 200 g for 10 m nutes. Aggregation was induced by the
addition of 2 [err] of aggregant for 400 [err] of platelet-rich plasma. The
aggregant sol utions used were: an aqueous solution of ADP sold by

Boehri nger Mannhei mw th concentration 500 [err] (final concentration 2.5
[exr]), and a collagen solution sold by Sigma (type 1) at 0.25 g/100 m in
3% acetic acid (v/v) (final concentratildn 12.5 [err]/m ). Aggregation of
the platelets was followed, using the method described by GV.R Born in

Nat ur e 194The leyehof thisogrve s definedoes the ggregation lnyeb g Bercentage mggragahion: at ur e
f 37 . Sti i t 900 E ADP . t] , L L t

S ourve Shisthgpis Bitween e meagie SRCHBAioN Jychgnd di evacearpRidEgto 0o
density. The | evel this curve J.s.def.i d _as_ the regation | evel.
Perzlen%/agelgé‘g’r 8 Waﬁ%q:g?{)ﬂ.ewpégepgagg\f gf?ntllﬁgg ‘é%’i‘fﬁ‘@@’@’%&?ﬁgét: on Iexel
and the |evel cor ﬁ&?&gﬂ% %&gatm%%%%g@&'a%ﬁ%ﬁgﬂle\?ﬁim age
inhibition is det i evel -

product aggregation level x 1G8.f8r5h8 g m%ggﬁion | evel Table | shows
the results obtai ned on ADP agg‘?egatiéogé%gor t he hydrochl ori de of the

racem c m xture (PCR 4099) and the hydrogen sul phates of

Table I shows the results obtained on ADP aggregation, for the

hydrochloride of thé racemic mixture (PCR .4099) and the hydrogen sulphates of

“ the dextrorotatory (SR 25990 C) and laevorotatory (SR 25989 C) isomers on the
one hand, and PCR 4099 and the hydrochlorides of the dextrorotatory (SR 25990

A) and laevorotatory (SSR 25989 A) isomers on the other; the resuits demonstrate

that the laevorotatory isomer is inactive, and that the dextrorotatory isomer is at

least as active as the racemic.



t he dektrorotatory-(SR 25990 C) and | aevorotatory (SR 25989 C) isonmers on .
f he one hand, and PCR 4099 and the hydrochlorides of the dextrorotatory (SR
25990 A) and | aevorotatory (SSR 25989 A) isoners on the other; the results
denonstrate that the | aevorotatory isonmer is inactive, and that the

dextrorotatory isonmer is at |least as active as the racemc. 16 TABLE |
PRODUCT  DOSAGE  QUANTITY % AGGRE- % | NHI - p** ny/ kg .of base
GATI ON BITION P. O adm ni s- tered Reference

42.4 +/- 1.5 PCR 4099 4. 48 31§4 29.8 +/- 2.4 30

0.01 (racemc) 8.97 7.69 17.2 +/- 2.2 59 0. 001
17.-9 15. 38 11.1 +/- 2.3 74 0. 001 SR25989C 20

16..38 41.0 +/- 1.5 3 n.s. 40 30.76 37.1 +/ -
1.7 13 n.s. SR 25990C 1.25 ' 0. 96 39.4 +/- 1.3 7
n.s.. 2.5 1.92 28.4 +/- 2.3 33 : 0.01 5 - 3.84
14.0 +/- 1.6 67 0.01 TABLE

PRODUCT DOSAGE QUANTITY % AGGRE- %INHI-  p**

mg/kg of base GATION BITION
P.O. adminis-
tered
Reference 424 +/-1.5
PCR 4099 4.48 3.84 29.8 +/-2.4 30. 0.01
(racemic) 8.97 7.69 o 172+/-22 59 0.001
17.9 - 15.38 11.1 +/-2.3 74 0.001
SR 25989C 20 15.38 41.0+/-1.5 3 n.s.
40 30.76 37.1 +/-1.7 13 n.s.
SR 25990C 1.25 0.96 394+/-1.3 7 n.s..
2.5 1.92 284 +/-2.3 33 0.01
5 3.84 14.0+/- 1.6 67 0.01
10 7.69 8.5+/-1.6 80 0.001

* average of results +/- average standard deviation (ASD)

** Student test



10 ’ 7.69 . . 8.5 +4/- 1.6 80 0.001 * average of results
+/ - average standard deviation (ASD) ** Student test 17 For col |l agen
aggregation, percentage inhibition is the difference between the sl opes of
the curves representing variation in optical density as a function of the
time for the reference and the product to be tested, divided by the slope

far the reference, nultiplied by 100. The results in table Il again
denonstrate that only the dextrorotatoty isoner is active, while the salts
have conparabl e activities. 18 TABLE |1 PRODUCT,  DOSAGE ANTI TY
SLOPE For opllagen aggregatian, percentage ithibifion is the difference betweeny T1.ON

P. G m ni sf.ered Reference , 8 + .3 PCR

4Q99 4%5 opes 0% gurves represegttlgg+yana@og in optical densityoas %%&E‘é‘?ﬁ%?

8. 97 the ﬁme for the reference and &e produélt to be tes(%eg, divided by the slope for the
reference, multiplied by 100. The results in table II again demonstrate that only

the dextrorotatory isomer is active, while the salts have comparable activities.

AN



17.9 - 15.38 - .1.5 +/- 0.3 69 0.001 SR 25989C 20

.15. 38 4.3 +/- 0.2 10 n.s. 40 30.76 4.0 +/- 0.2
17 n.s. SR25990C 1.25 0. 96 4.5 +/- 0.3 6

n.s. 2.5 1.92 - 4.1 +/- 0.2 15 n.s. 5 3.84
»2.3 +/-0.1 52 0.001 10 7.69 1.7 +/- 0.3 65

0,001 * Student test ** n.s. not significant 19 The antithronbotic

activity of the conmpounds was al so studied in the venous thronbosis test on
the ginm et described by Kumada T. et at. in Thronb. Res. 18 p. 189 (1980).
Femal e rats of the sanme type as before, with 10 animal s per batch, were
anaesthetised with diethylic ether and their vena cava isolated follow ng
abdom nal incision. A netal ginmlet consisting of a dental paste tanper 21
mm | ong, sold by Dyna (France) size no.]830, was introduced into this vein,

just below the renal bifurcation descending towards the iliac veins,
W t hout causing lesion to the wall; the gimet was inserted through a
| ength of 19 to 20 nm and extended 1 mm
: TA I
PRODUCT DOSAGE .QUANTITY SLOPE % INHI- P**
mg/kg of base BITION
P.O. administered
Reference 4.8 +/-0.3
'PCR 4099 4.48 3.84 3.6 +/-0.2 25 0.05
(racemic) = 897 7.69 2.7+/-03 44 0.01
17.9 15.38 1.5+/-03 69 . 0.001
SR25989C 20 1538 43+-02 10  ns.
40 30.76 4.0+/-0.2 17 n.s.
SR 25990C 1.25 0.96 . 45+/-03 6 n.s.
2.5 1.92 4.1+/-02 15 n.s.
5 3.84 2.3+/-0.1 52 0.001
10 7.69 1.7+/-03 65 0.001
s -* Student test

** n.s. not significant



beyond' t he outside -and t.he re-cl osed abdonen. Thronbi forned rapidly and,
five hours |ater, under pentobarbital anaesthesia, the abdonen was
re-opened and |igatures were nmade upstream and downstream ofthe gini et
whi ch was wi thdrawn follow ng |ongitudinal incision of the vein and the

i.sol ated t hronbus was wei ghed. The results in table Il show that the

| agvorotatory isomer is inactive in this test, unlike the dextrorotatory

i soner and the racemc. 20 TABLE |1 11®RoDUCT DOSAGE QUANTI TY
VEI GHT ARl -, *x / kg . of base of, t hronbi, * ATI ON

PO ¢ antithrombotic ac%vxty of thg g@ﬁp%l,l%qse was #lse sty 'g in the

3.9 +/ 0.3_PCR 40099, . 4. 48 . 3. 2,17 +/[- .0, 24, 44

G~001 (racdRPQYs thtoriposis tost on the gimlet déSiotibed by Kyymada T, 4 al ing Trdiiby o)

17.9 1 .00 +/- 0.19 74 0. 001 SR 25989C 40

30. 76 Res@%ﬁ/s? go89) 7 n.s. SR25990c 1.25 0. 96

g: (1)% */- 0.32 $Qmale rhtsSof the 3ame type as befohe, with 10 ardma® fér b&ck2weft!
anaesthetised with diethylic ether and their vena cava isolated following
abdominal incision.

A metal gimlet consisting of a dental paste tamper 21 mm long, sold by
Dyna (France) size no. 30, was introduced into this vein, just below the renal
bifurcation descending towards the iliac veins, without causing lesion to the wall;
the gimlet was inserted through a length of 19 to 20 mm and extended 1 mm
beyond the outside and the re-closed abdomen.

Thrombi formed rapidly and, five hours later, under pentobarbital
anaesthesia, ihe abdomen was re-opened and ligatures were made upstream and
downstream of the gimlet which was withdrawn following longitudinal incision of
the vein and the isOlated thrombus was weighed.

The results in table III show that the laevorotatory isomer is inactive in this
test, unlike the dextrorotatory isomer and the racemic.



5° v 3.84 - . 1.71 +/- 0.24 56 0.01 10 7.69
1.26 +/-0.19 67 0.01 20 15. 38 1.20 +/-0.13 69
0.01 * weight of thronbi in ng +/- standard average deviation P =
Kruskal -Vl lis U test For the toxicological study, the conpounds were

adm nistered orally as a suspension in the sane volune of water with the
addition of 10% (p/v) gum Arabic to batches of 10 fenal e Sprague Daw ey
strain rats, weighing 120 to 135 granmes, on an enpty stomach. The
nortality rate was determ ned 14 days after adm nistration of the product
to be studied. The lethal dosages determined in this way, expressed as

wei ght of salt administered, are shown in table |V, these results show
ffitstly that 21 the toxicity of the racemic mxture is close to that of
the laevorotatory isoner, whereas the dggtrorotatory isoner is
substantially |l ess toxic, and secondly that toxicity depends on the type of

acid used for producing the salt. TABARIFFRODUCTS D 10 D 50
D 90 ABSOLUTE ( ) L DOSE
PRODUCT  DOSAGE QUANTITY WEIGHT VARI- p**
mg/kg of base of thrombi * ATION
P.O. ' %
Administered
~ Reference 3.9+4/-03
PCR 40099 448 - 384 2.17+/-0.24 44 0.001
(racemic) 8.97 . 7.69 1.39+/-0.15 o4 0.001
17.9 15.38 1.00+/-0.19 74 0.001
SR 25989C 40 30.76 4.17+/-042 -7 n.s.
SR25990c  1.25 ' 0.96 - 3.11+/-032 20 n.s.
25 1.92 229+/-0.22 41 - 0.01
5 3.84 1.71 +/-0.24 56 0.01
10 7.69 126 +/-0.19 67 0.01
20 15.38 120+/-0.13 69 0.01

* = weight of thrombi in fng +/- standard average deviation
P = Kruskal-Wallis U test |
For the toxicological study, the compounds were administered orally as a
suspension in the same volume of water with the addition of 10% (p/v) gum
| Arabic to batches of 10 female Spfague Dawley strain rats, weighing 120 to 135
grammes, on an empty stomach.
 The mortality rate was determined 14 days after administration of the
product to be studied. The lethal dosages determined in this way, expressed as

weight of salt administered, are shown in table IV; these results show ﬁrsﬂy that



PCR 4099 1318- 1615 | 1979 2000 (racenic)

(1448-1747) SR 25989 A 1259 1702 2299 2000
(1443-1797) SR 25990 A 3055 4316 6137 5000
(3569-5705) SR25990 C 2257 2591 2974 4000
(2372-2805) ( ) =confidence interval CLAIMS (Contracting states: DE. AT.

BE,E, FR GR IT, NL, GB. LU 5 . SE CH LI) 1 Hydr ogen sul phate of the
dextrorotatory isomer of '-

al pha- (4,5, 6, 7-tetrahydrot hi eno[ 3, 2-c] pyrid-5-yl)(2- chl orophenyl) net hyl
acetate. 10 2. Process for preparing the conpound according to claim
1,"-characterised in that racenc al pha-4¢4,5, 6, 7- tetrahydrothieno[3, 2-c]
Byri d-5-yl) (2-chl orophenyl ) met hyl acetate is converted into a salt in
acetone W the tox@siey of ahe racehiicanirniesid| dibsniocthac off the UgdRE6tatsty isomer,

‘whereas the dextrorotatory isomer is substantially less toxic, and secondly that

toxicity depends on the type of acid used for producing the salt.

TABLE IV
PRODUCTS D10 D 50 D 90 ABSOLUTE
L () LETHAL
| DOSE
PCR 4099 - 1318 1615 1979 2000
(racemic) (1448-1747)
SR 25989 A 1259 1702 2299 2000
(1443-1797)
SR 25990 A 3055 4316 6137 5000
(3569-5705)
SR25990 C 2257 2591 2974 4000

(2372-2805)

( ) = confidence interval



15 - ~recrystallisations of the salt are carried out in acetone until_a
.product having a constant rotatory power is obtained, then the
dextrorotatory isoner is |iberated fromits salt by a b mm“m;mmm
-into a salt with sul phuric acid. 20 3. Phar maceuti cal ﬂmm
characterised in that it contains, as dctive principle, & cbnpourd
ascording to claim1l. 25 4. Conposition according to claim 3,

characterised in that each dosage unit contains fromO0.001 g to 0.100 g of
active principle.

™ -
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CLATMS
ntr in : DE, AT, BE, FR R, T B
SE, CH, LIY)
1. Hydrogen sulpﬁéte of the dextrorotatory isomer of

alpha-(4,5,6, 7-tetrahydrothieno(3, 2-clpyrid-5-yl) (2-
chlorophenyl)methyl acetate.

2. Process for preparing the compound according. to
claim 1, characterised in that racemic alpha-(4,5,6,7-
tetrahydrothieno([3, 2-c]lpyrid-5-yl) (2-chlorophenyl)methyl
acetate is converted into a salt in acetone with
laevorotatory 10—cémphosulphonic acid, successive
recrystallisations'of'the salt are carried out in
acetone until a product having a constant rotatory power
is obtained, then the dextrorotatory isomer is liberated

 from its salt by a base and converted into a salt with

sulphuric acid.

3. Pharmaceutical compdsition, characterised in that
it contains, as active principle, a compound according
to claim 1.

4. Composition according to claim 3, characterised in
that each dosage unit contains from 0.001 g to 0.100 g

of active principle.



