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The present invention relates to a new ·co•pound, CR>-alpha-ethyl-2-oxo-1-

pyrrol i di neaceta•i de, and processes for f ts preparatf on. 

to therapeutic co•positions containing the said co•pound. 

It also relates 

5 British Patent no. 1,309,692 filed by the Applicant Co•pany describes 

t1'>ha-ethyl-2-oxo-1-pyrrolfdineaceta•fde <•elting point 12Zoc>, ~nd states 

l~dt substances of this type can be used in the therapeutic field, for 

exa11ple for the treat•ent of motion sickness, hyperkinesia, hypertension 

and epilepsy. 

10 

Moreover, it also 11entions that these co11pounds can be ·used f n the field of 

•e11ory disorders in normal or pathological condi.tions. 

Continuing its research work in this jield, the Applicant Co•pany has 

15 ..,re.pared and isolated the dextrorotatory enantio•er of alpha-ethyl-2-ox~1-

pyrrolidineaceta•ide, and has found that this co•pound is distinguished in 

a co11pletely unpredictable •anner fro• the known race•ic for• 

<1> by a •nesfc activity which is about 10 ti•es higher and 

20 <2> by a toxicity which is 3 ti•es lower. 

As a result of this unexpected co•bination of properties, the 

dextrorotatory enantio11er of alpha-ethyl-2-oxo-1-pyrrolidineaceta•ide is 

•uch •ore suitable for the treat•ent of cerebral insufficiencies, me•ory 
25 disorders and dffficult-ies both in 11ental concentration and fn learning -and 

studying. 

The present· invention accordingly relates to the dextrorotatory enantio11er 

of alpha-ethyl-2-oxo-1-pyrrolidineacetaaide which has the absolute R 

30 configuration, the said compound being substantially free fro• the 

laevorotatory enantio11er having the absolute S configuration. 

<R>-a lpha-ethy L-2-oxo-1-pyrrol i di neacetaai de according to the present 

invention cannot be obtained directly fro• the race•ic for• by separation 

35 of the two enantio11ers. It aay be prepared by one or other of the 

following processes: 
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Ca> CR>-alpha-ethyl-2-oxo-i-pyrrolidineacetic acid i1 reacted lucces1ively 
with <1> an alkyl halofor•ate of the for•ula HalCOOZ in which Hal 
represents a halogen ato• and Zan alkyl radical having 1 to 4 cerbon 
ato•s, and with (2) a••onfa. The alkyl halofor•ate 11 preferably ethyl 
chlorofor•ate. 

This reaction is generally carried out in •ethylene chloride at a 
te•perature between -10 and -60°c. 

10 The <R>-alpha-ethyl-2-oxo-1-pyrrolidineacetic acid used in this 

15 • 

20 

25 

. 
reaction can be obtained fro• race•i c <t>-alpha-ethyl-2-oxo-1-. 
pyrrolidineacetic acid by che•ical resolution in a~cordance with 
•ethods which are known per se, f,or exa•ple by for•ing a salt of this 

. . . . 
acid with an optically active base and isolating the salt for•ed with 
the (R)-alpha-ethyl-2-oxo-1-pyrrolidfneacetic acid by successive 
crystallizations in a suitable solvent <e.g. benzene>. 

By way of exa•ples of optically active bases which can be used for this 
resolution there •ay be •entioned alkaloids, such a brucine, quinine, 
strychnine, quinidine and cinchonidine, and a•fnes, such as alpha­
•ethyl-benzyla•ine and dehydroabietyla•ine Cc.f. S.H. WILEN et al., 
Tetrahedron,~<19m,2725-2736>. Particularly favourable results are 
obtained by using alpha-•ethyl-benzyla•ine and dehydroabietyla•ine. 

The race•ic <t>-alpha-ethyl-2-oxo-1-pyrrolidineacetic acid used as ·the 
~tarting •aterial can be obtained by saponificatfon of the 
corresponding alkyl esters, the synthesis of which has been described 
in British Patent no. 1,309,692. 

.30· (b) an (R)-2-aaino-butanaaide of the for-..la 

CA) 

in which 
35 

:··.: r_,. 

X represents a zooc- or HalcH2- radical, Z being an alkyl radical 
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having 1 to 4 carbon ato•s ancfHal a halogen ato•, preferably 
chlorine or bro•tne, and 

Y represents a -cH2- or -co- radical, 

( with the proviso that Y is a -cH2- radt cal when X represen~a a zooc-
• radical and Y is a -co- radical when X represents a HalCH2- radical, is 

cyclized. 

10 The cycl ization of <R>-2-amino-butana•ide of for•ula A is carried out 
in an inert solvent, such as toluene or •ethylene chloride, at a 
temperature betvee~ o0 c and the boiling point of. the solvent. This 
cyclization is carried out in the presence··of a basic substance as a 
catalyst. This catalyst is 2-hydroxypyri dine when the co•pound of 

15. 

20 

25 

30 

foraula A is an ester (X • ZOOC-) and tetrabutyla••oniu• broaide vhen 
the co•pound of foraula A is a halide CX = HalCH2->• 

When X represents a zooc- radical and Y is a -cH2- radical, the 
coapound·of for•ula A is an alkyl <R>-4-CC1-<a•inocarbonyl>propyll- · 
aainolbutyrate of the formula zooccH2cH2cH2NHcH<c2H5>cONH2, in which z 
has the aeaning given above. The latter can be prepared by condensing 
<R>-2-aaino-butana•ide vith an alkyl 4-halobutyrate of the for•ula 
ZOOCCH~H2cH2-Hal, in which z has the aeaning given above and Hal is a 
ha logen atoa. 

When X represent·s a Ha.lCH2- radical and Y is therefore a -co- radical, 
the coapound of foraula A is an <R>-N-C1-Ca•inocarbonyl)propyll-4-halo­
butanaaide of the foraula Hal~~2cH2CHzCONHCH<C2"s>CONH2, in vhich Hal 
has the •eaning given above.· This latter can be prepared by condensing 
<R>-2•a•ino-butanaaide with a 4-halobutyryl halide of the foraula 
HalCH2cH2CHzCOHal, in vhich Hal is a halogen atoa. 

The reaction between <R>-2-a•ino-butanaaide on the one hand and the 
alkyl 4-halobutyrate or 4-halobutyryl halide on the other hand is 

35 generally carried out tn an inert solvent, such as benzene, toluene, 
•ethylene chloride or a~etone, at • te•perature between -5 and +100°c 
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and in the presence of an acid acceptor, such as I tertiary organic 
·base <e.g. triethyla•ine) or an inorganic base (e.g. potassiua 
carbonate or hydroxide or sodiu• carbonate or hydroxide. 

When X represents a Ha lCHz- radical and Y a -co- radical, it is not 
essential to isolate the co•pound of for•ula A obtained fro• the 

~ 

starting aaterials •entioned above. In fact, the co•pound of for•ula 
A, obtained in situ, can be cyclized directly to the (R)-alpha-ethyl-2-
oxo-1~pyrrolidineaceta•ide according to the present invention (see 

10 example 4 below). 

The <R>-2-amino-butanamide used as the starting •~terial can be 
\.._/ obtained fro• (R)-2-a•ino-butyric acid .by a••onolysis of the 

.\.._) 

·corresponding •ethyl ester fn accordance vith the •ethod described by 

15 • K. FOLKERS et al~ in J.Med.Che•.14,(6),<1971>,484-7. 

The exa•ples which follow f llustrate the invention without l1 •iting it. 

In these exa•ples, the optical purity of the products obtained was 
20 verified by calori•etric deteraination of the differential enthalpies 

<c. FOUQUEY and J. JACQUES, Tetrahedron,23,(1967),4009-19>. 

Example 1. a> Preparation of the (S)-alpha-aethyl-benzyla•ine salt of 
<R>-alpha-ethyl~2-oxo-1•pyrrolidineacetic acid. 

25 513 g (3 •ol) race•ic <t>-alpha-ethyl-2-oxo-1-pyrrolidineacetic acid ·are 
suspended in 1.26 litres anhydrous benzene in a 4 litre flask. A solution 
containing 181.5 g <1.5 •ol> <s>-<->-alpha-•ethyl-benzylaaine and 151.8 g 
(1.5 •ol) triethyla•ine in 2 litres anhydrous benzene is added to this 
suspension. The •i xture in then heated under ref Lux unti l co•p lete 

30 dissolution is achieved. It is cooled and allowed to crystallize for a few 
hours. The crystals are filtered off and washed tw;ce w;th 400 •l benzene. 
337 g (S)-a lpha-•ethyl-benzyla•ine salt of (R)-a lpha-ethyl-2-oxo-1-
pyrrol fd;neacetic acid are thus obtained. 
•• p.: 145-149°c. Yield: 76.91. 

35 
This salt •ay be purified by heating under ref Lux tn 3 litre• benzene for 4 

4 :": 
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hours. It ts cooled and filtered. 291.7 g of the desired salt are thus 

obtained. 

a.p.: 149 - 15Zoc. Yield: 681 

5 b) Preparation of CR>-alpha-ethrl-2-oxo-1-pyrroltdfneacetic 

actd • 

. ( t.7 g salt ;t;;;°tned tn a> above are dissolved in 0.6 litre water. 

147.3 g of a 301 solution of sodiu• hydroxide are added slowly. The pH 

reaches 12.6 and the te•perature does not exceed 2s0 c. The solution is 

10 stirred for a further 20 •fnutes and the alpha-•ethyl-benzylamine liberated 

is extracted with 7 portions of 150 •l benzene. 

The aqueous phase in then acidified ;to a pH of.1.1 by addition of 188 •l .. 
6 N hydrochloric acid. 

15 • 

The •ixture is stirred for 45 •inutes and the acid liberated ts extracted 

with 5 port.ions of 200 al •ethylene chloride. The organic phases are 

co•bined and dried over aagnesiu• sulphate and the solvent is evaporated. 

170.5 g CR>-alpha-ethyl-2-oxo-1.-pyrrol1dineacetic acid are obtained. 

20 •.p.: 126°c. Calphal:0: +27.3° Cc= 1, acetone>. Yield: 981. 

c> Preparation of CR)-alpha-ethyl-2-oxo-1-pyrrolidineacetamide. 

17.1 g <0.1. aol> <R>-alpha-ethyl-2-oxo-1-pyrrolidineacetic acid are 

suspended in 100 • l •ethylene ch Lori de, cooled to -13°c. 13.9 • l 

25 triethylaaine are added dropwise. 9.56 al ethyl chlorofor•ate are added to 

the solution obtained without exceeding -13°c. The aixture is stirred for 

half and hour and a streaa of a••onta is then passed through for about two 

and a half hours. 

30 The •ixture is allove~ to return to ambient te•perature and the ammoniua 

salts foraed are reaoved by filtration and washed with •ethylene chloride. 

The solvent is distilled off and the residue is recrystallized from ethyl 

acetate in the presence of 10 g aolecular sieve C0.3 to 0.4 n•> in powder 

for•. 
35 

11.2 g <R>-alpha-ethyl-2-oxo-1-pyrrolidineacetaaide are obtained. 

5 
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•.p.: 115-117°C. Calphalr: +90.7° Cc 81', acetone). Yield: 661. 

Analysis for c8H14rtzo2 in I 
calculated: C 56.45 

5· found: 56.38 
H 8.29 

8.36 

fll 16.46 

16.43 

:. 

·(ct race•ic <t>-alpha-ethyl-2-oxo-1-pyrrolidineacetic acid used in this 

synthesis was prepared in the •anner described below. 

10 A solution containing 788 g <19.7 •ol> sodiu• hydroxide in 4.35 litres 

....;:' 

water is added in the course of two hours to a 20 litre flask containing * 
3.65 kg <18.34 mol) eth.yl <t>-alpha-ethyl-2-~xo-1-pyrrolidineacetate at a 

te•perature not exceeding 60°c. . When thi.s · addition has ended, the 

te•perature of the •ixture is raised .. to ao0 c and the alcohol for•ed is 

15 • distilled off until the te•perature of the •ixture reaches 100°C. 

The •ixture is cooled to D°C and 1.66 litres (19.80 •ol) 12 N hydrochloric 

acid are added in the course of 2 and a half hours. The precipitate is 

filtered off, washed with tvo litres toluene and recrystallized fro• 

20 i sopropy l alcohol. 2.447 kg race•i c <-l>-a lpha-ethy l-2-oxo-1-

pyrrol idineaceti c acid of •elting point 155 - 156°c are th.us obtained. 

Yield: 781. 

Analysis for c8H13Ne>:J in I 

calculated: C 56.12 

· . 25 found: 55.82 

H. 7.65 

8.10 

N 8.18 

7.97 

Exa•ple 2. a> Preparation of ethyl <R>-4-CC1-<aainocarbonyl>proprlla•inoJ­

butyrate. 

143.6 al <1.035 mol) triethyla•ine are added to a suspension of 47.75 g 

30 CQ.345 •ol> "CR)-2-aaino-butana•ide hydrochloride CCalphaJ~5: -26.1°; c = 1, 

methanol) in 400 ml toluene. The aixture is heated to 80°c and 67.2 g 

C0.345 aol) ethyl 4-bro•obutyrate are introduced dropwise. 

The reaction •ixture is kept at SOoc for 10 hours and then filtered hot to 

35 re•ove the triethyla•ine salts. The filtrate is evaporated under reduced 

pressure and 59 g of an oily residue consisting ••inly of the 
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•onoalkylation pro~ct and containing •'little d1alkylated derivative are 
obtained. · 

· The product obtained 1n the crude· state was used as such, without 
5 additional purification, 1n the preparation of (R)-alpha-ethyl-2-oxo-1-

·~rolidineaceta•ide by cyclization. 

b) Preparation of CR>-alpha-ethyl-2-oxo-1-pyrrol1dineacetamide. 
54 g crude product obtained in a> at:>ove are dissolved in 125 •l toluene in 

10 the presence of 2 g 2-.hydroxypyridine. The •ixture is kept at 110°c for 12 
hours. 

~. 

\..._.,.- A small amount of insoluble •atter is filtered>off hot and the filtrate is .. 
then evaporated under reduced pressure. ~ 

15 • 

The residue is purified by chroaatography on a colu•n of 1.1 kg silica 
Ccolu•n dia•eter: 5 c•; eluent: a aixture of ethyl acetate, •ethanol an·d 
concentrated a••onia in proportions by volu•e of 85:12:3>. 

20 The product isolated is recrystallized fro• 50.•l ethyl· acetate. 17.5 g 
CR>-alpha-ethyl-2-oxo-1-pyrrolidineaceta•ide are thus obtained. 
•.p.: 117°C. Calphali5: +90.0° <c = 1, acetone>. Yield: 41.21. 

Exa•ple 3. a) Preparation of CR>-N-C1~Ca•inocarbonrl>propytl~4-chloro-
25 butanaaide. 

· 31.1 g <0.225 •ol> ground potassiu• carbonate and 12.47 g <0.09 •ol) 00-2-
amino-butana•ide hydrochloride are •fxed ·1n 160 •l acetone. The reaction 
•ixture is cooled to o0 c and a solution of 15.23 g C0.108 •ol) 4-
chlorobutyryl chloride in 25 •L acetone is introduced dropvise. After the 

30 addition, the reaction •ixture is allowed to return to ambient te•perature; 
the insoluble •atter is re•oved by filtration and the filtrate is 
evaporated under reduced pressure. The crude residue obtained is stirred 
in 100 •l anhydrous ether for 15 •inutes at a temperature between 5 and 
10°c. The precipitate isfi ltered off, washed with 2 portions of 30 •l 

35 ether and dried in vacuo. 16 g CR>-N-C1-<a•inocarbonyl>propyll-4-
chlorobutana•ide are thus obtained. 

7 

.j 

·~ ;. 
., 



~~~.::-'r>'Y-<~ ·~~,"'.1"t"w'~:t->·"'••·~~ ~..,.~:--~.,'r"'~-Y~.!':'.~'~·M::...,.~.·:""~~--·1l!'Jll 41!::•4'\\'JS·M!i~-­

" .. :.· .'~ . ·~-/."lf':_..-,_~ ·,\·'.:-- •• • -=:i .... ·}.!i. ... ·.:~·. '· -'· 

•.p.: 127 - 129°C. Calphall5: +22.2° (c 8 1, .. thanol). Yield: 861. 

b) Preparation of "<R>-alpha-ethyl-2-oxo-1-prrrolidineacet .. ide. 
6.2 9 (0.03 •ol> <R>-N-C1-<a•inocarbonyl>propyl]·4-chlorobutana•ide and 

5 0.484 o <0.0015 •ol> tetrabutyla••onfu• bro•fde are •fxed in 42 •l 
rthylene chloride at o0c under a nitrogen at•osphere. 2.02 9 <0.036 •ol) 
~~verulent potassiua hydroxide are added tn the course of 30 •inutes 
without exceeding +2°c in the reaction •ixture. The •ixture is 
subsequently stirred for 15 ainutes and then allowed to return to a•bient 

10 temperature. The insoluble •atter is re•oved by filtration and the 
filtrated is concentrated under reduced pressure. The residue obtained ts . . . 
stirred in 25 •l carb6n tetrachloride for 30 ainutes and t~en filtered off 
and dried. The product ts recrystallized fro• 45 •l ethyl acetate in the 

. . 
presence of 1.7 g 0.4 n• aolecular sieve, which is reaoved by hot 

15 .filtration. 3.85 g CR>-alpha-ethyl-2-oxo-1-pyrrolidtneaceta•ide are thus 
obtained. 
•.p.: 116 - 11a0 c. Calphali'= +89.8° Cc • 1, acetone>. Yield: 75.41. 

Exa•ple 4. Preparation of CR)-alpha-ethyl-2-oxo-1-pYrrolfdfneaceta•ide. 
20 ·This exaaple illustrates a variant of the process of exa•ple 3, in which 

the tnteraediate 4-chlorobutanaaide obtained in situ ts not isolated. 
23 g pulverulent potassiu• hydroxide and 9 g Hyflo-cel (Hyflo-cel is a 
tradenaae> are added to a suspension of 13.86 g (0.1 aol) <R>-2-aaino­
butanaaide hydrochloride in 60 al •ethylene chloride at ambient te•perature 

\.__.;; 25 under a nitrogen ataosphere and with vigorous stirring. 

The aixture is stirred for 1 hour and the teaperature ts then lowered to 
about s0 c. 6.52 g (0.02 •ol> tetrabutyla••onfu• broaide are then added, 
f.ollowed by a solution of 12.46 •l 4-chlorobutyryl chloride in 25 al 

30 •ethylene chloride in the course of-. three hours. The •ixture is then 
stirred at s0 c for one hour and subsequently allowed to return to a•bient 
te•perature; and stirring is continued for 23 hours. 

I 
The reaction aixture is filtered and the organic phase ts evaporated under 

35 reduced pressure. · 
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The residue is taken up tn hot toluene (4001 by·voluae/weight> and the 
•1xture 1s filtered. The solid is dissolved hot tn ethyl acetate (4CJOI by 
volu•e/weight), to which ts added a 0.4 n• •olecular sieve in powder~ fora 
<321 weight/weight). This afxture 1s heated under reflux and filtered hot. 

5 After the filtrate has been cooled, the desired product crystallizes. 
J-'8 g <R>-alpha-ethyl-2-oxo-1-pyrrol 1 dineaceta•tde are thus obta~ned. 
·\1'.: 111°c. CalphaJl5: +89.7° <c • 1, acetone>. Yield: 541. · 

Phar•acological tests. 
10 Racemic alpha-ethyl-2-oxo-1-pyrrolidineacetami.de (product A> and <R>-alpha­

_ethyl-2-oxo-1-pyrrolidineacetaai de .(product B) according to the present . . 
invention were subjected to phar•acological tests. 

I. Mnesic activity. • 

15 .:rhe activity on the •e•ory is deaonstrated by the test of antagonts• of the 
a•nesia-inducing effect ·of an electric shock (S.J. SARA and M. DAVID, 
Psychopharaacologia,~(1974),59-66). 

The principle of the test is as .follows: 
20 The reaction of withdrawal of a rat's paw when subjected to an increasing 

pressure is observed. The pressure at whf ch the reaction takes. place is 
referred to as the "reaction threshold". This threshold 1 s expressed by 
the nuaber of graduations read direct Ly fro• the scale of the apparatus 
Cana lgesia-•eter UGO BASILE Mi Lan) and thus corresponds to the •iniu•u• 

\.-. . ./ 25 pressure which, applied to the paw of the ani•als, causes the wf.thdrawal 
(learning session). Three aeasureaents are perfor•ed at intervals of 30 
ainutes. 

When tested 24 hours after the end of the learning, non-treated ani aa ls 
30 show a natural retention of the previous trial, which corresponds to a 

threshold of the order of 8 to 11 graduations. The a•nesia-inducing effect 
is obtained by applying a transtemporal supra•axi•al electric shock 
(100 •A, 120 volts, 0.2 sec.> to rats 1' minutes after the end of the 
learning. This a•nesia-inducing effect due to the electric shock •anifests 

35 itself, when •easuring the retention after 24 hours, in an increase in the 
avoidance threshold which thus corresponds to that of naive ani•als 

9 
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(without 1 learning session>, that ts to' i1y 1 threshold of between 14 and 
19 graduatt ons. 

For each product to be tested, the •ini •u• effective dose <in kg/kg) vhich 
5 re-establishes a nor•al threshold of betveen 8 and 11 graduations 24 hours 

{~t_-r learning in. ani•als subjected to electric shock is deter•h~d. 

The products to be tested are ad•inistered subcutaneously, as a 101 
solution or suspension, to groups of 10 rats (fe•ale Vistar rats veighing 

10 150 g) 5 •inutes after the end of the learning. At the sa•e ti•e, a 
control groups of 10 rats receives only a 0.91 aqueous s~diu• chloride 
solution. 

.» 

" In t_his test, the dextrorotatory enantio•er according to the invention 
15 .(product B) proves _to be 10 ti•e~ •ore active than the race•ate (product A> 

in protecting the ani aals fro• the a•nesia-inducing effect of the electric 
shock. 

20 

Product tested 

A 

B 

II. Toxicity. 

Effective dose <•g/kg) 

1.70 

0.17 

The folloving table gives, for products A and B, the LD 50 in •g/kg, 
v · 25 deter•i ned on the •a le •ouse and the aa le rat after intravenous 

adainistration: 

30 

Product tested 

A 

B 

LD 50 in •a/kg 
mouse !!! 
1790 
5603 

1500 

5000-

It can be seen fro• tMs table that· the dextrorotatory enantiomer according 
to the invention (product B) is three tt •es less toxt c than the raceaate 

35 (product A). 
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The co•pound according to the present triVentton can be ad•tnf stered either 
orally tn the for• of solid or ltqutd co•positions, for exa•ple fn the for• 
of tablets, capsules, coated tablets, gelatin capsules, solutions or 
syrups, or parenterally fn the for• of injectable solutions or suspensions. 

Jr-- phar•aceutical for•s such as solutions or tablets are prepa~ed by the 
~.nods conventionally used by phar•acfsts. The co•pound according to the 
invention is •ixed with a solid or liquid, non-toxic, phar•aceutically 
acceptable carrier and if appropriate with a dispersing agent, a stabilizer 

· 10 and, if necessary, with coloring agents, sweeteners etc • 

. 
Solid pharmaceutical excipients for preparation of tablets ~r capsules are, 
for example, starch, talc, ca lciu• C'1'rbonate, -lactose, sucrose, aagnesiu• 

• stearate etc. r 

15 • 

The percentage of active product in the phar•aceutical coapositfons can 
vary within very vfde li•its, depending on the •ode of adainistration and 
the condition of the patient. 

20 The dosage for humans •ay vary between 250 mg and 4 g per day. 

As non-li.•iting examples of a composition containing the co•pound according 
to the invention there are given below an exa•ples of a solution for oral 
use and of ·a no. 0 capsule which can be ad•infstered orally • 

. '-.) 25 

30 

35 

Ampoule of solution for oral use 
product B 2.5 g 
sorbitol (701 in water) 3.0 g 
glycerol 
glycamf l 
methylparaben 
propylparabena 
sodfu• saccharf nate 

2.5 g 
0.025 g 

0.0135 g 

0.0015 g 

0.06 g 
liquorice essence 0.05 g 
purified water to •ake up to 10 ml 

11 
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Capsule no. 0 of 500 •A 
product B 500 •9 
Avi eel<•> 
aagnesiu• stearate 

50 •9 

5 •9 

<•> Avicel is a tradenaae for a 
•icrocrystalline cellulose 

The use of a combination of _therapies consisting of ad•inistration of. a 
10 •edicament which sti•ulates metabolis• of the brain, for example piraceta• 

<2-oxo-1-pyrrolidineacetamide) and a choline percursor, such as lecithin or 
a salt of choline, has recently been proposed for the treatment of aemory 
deficiencies associated vi·th ·ageing in hu•ans. .• 

• 

15. According to United States·Patent no. 4,385,053, these tvo substances 
(piraceta• and a choline precursor> co-act synergistically by providing a 
significant i•prove•ent in •e•ory capabilities in elderly persons suffering 
fro• •e•ory deficiencies, and in particular senile de•entia of the 
Alzheiaer type. 

20 

The Applicant Company has nov found a si•ilar synergistic effect between 
the dextrorotatory enantio•er according.to the invention and a choline 
precursor. The dextrorotatory enantio•er according to the invention can 
thus advantageously be used in association with a cholinergic precursor for 

\.__/ 25 the central nervous syste• for the treataent of ae•ory deficiencie_s 
associated vith ageing, senile de•entia of the Alzhei•er type etc. in order 
to obtain a beneficial clinical effect on the learning and aeaory retention 
faculties and on •ental faculties in general. 

30 Cho.linergic precursor is to be understood as aeaning not only choline or 
one of its salts but also any substance which releases choline in the 
organis•, such as, for exaaple, lecithin or phosphatidylcholine. In.order 
to obtain the desired effect, it is essential for the said precursor to be 
capable of increasing both the level of choline in the bloo4 and the 

35 availability of the said choline for acetylchol ine synthesis in the brain. 

12 
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When the dextrorotatory enantfo•er according to the invention is used 
together with a cholinergi c precursor, it ••Y be ad•inistered before or 
after the administration of the said precursor. The tvo procl.acts can thus 
be ad•infstered sf•ultaneously, sep•rately or o~er a period of tf •e, 

5 preferably sf •ultaneously. In addition, the dextrorotatory enantfo•er 
'~cording to the invention •ay be adafnf stered by a route identical to or 
'l. ferent fro• that used for adainistration of the cholinergic ~recursor. 
Oral ad•fnistratfon of the tvo coapounds in the phar•aceutical foras 
conventionally used (tablets, capsules, solutions> has proved to be 

10 particularly effective. It is also possible to-adainister the 
dextrorotatory enantiomer according to the invention and the cholinergic 
precursor in -the form-of a single dosage unit. 

·-In this particular application, the dextrorotatory enantfomer according to 
15 .the invention is preferably ad•f nistered orally in a dose of 100 •9 to 4 g 

per day, whereas the cholinergfc precursor is preferably ad•inistered 
orally in a •anner such patients are provided with a daily dose of choline 
of betveen 1 and 10 g. For exa•ple, 2 to 25 g per day phosphatidylchol fne 
or 1 to 30 g per day choline salt are ad•inf stered. In healthy volunteers, 

20 a synergi s• effects was found by quantitative analysis of the 
electroencephalogra• after a single si•ultaneous oral ad•infstration of 
1.5 g dextrorotatory enantio•er according .to the invention and 25 g 
lecithin <18 g phosphatidylcholfne>. 

\...._; 25 
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35 
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CLAIMS for the contracting states: BE, cH, DE, FR, GB, IT, LI, LU, NL, SE. 

1. <R>·alpha-ethyl-2-oxo-1-pyrroli dineaceta•ide. 

5 2. Process for the preparation of (R)-a lpha-ethyl-2-oxo-1-

lr'rrolidineaceta•ide, characterized in that (R)-alpha-ethyl~2-oxo-1-

J,,. rolidineacetic acid is reacted, at a te•perature between -10°c and 

-6o0 c, with <1> an alkyl halofor•ate of the for•ula HalCOOZ in which Hal 

represents a halogen ato• and Z an alkyl radical having 1 to 4 carbon 

10 atoms, and vi th (2) ammonia. 

' 
3. Process for .... the preparation of <R>-a lph a-e.thy l-2-oxo-1-

pyrrol idineacetamide, characterized in that an .(R)-2-a•ino-butanamide of 

the formula 

15 .. 

in which X represents a zooc- or HalCH2- radical, Z being an alkyl radical 

having 1 to 4 carbon at011s and Hal a halogen atom, and 

20 Y represents a -cH2- or -co- radical, 

with the proviso that Y is a -cH2- radical vhen X represents a zooc­
radf cal and Y is a -co- radical when X represents a Ha lCH2- radical, is 

cyclized in an inert solvent and in the presence of a basic catalyst 

s·elected fro• 2-hydroxypyridine or tetrabutyla••oniu• bro11ide in the 

v 25 presence of potassiu• hydroxide. 

4. Process according to clai• 3, characterized in that the co•pound of· 

for11ula A is an alkyl <R>-4-CC1-<a•fnocarbonyl>propylla•fnol-butyrate of 

the for11ula ZOOCCH 2CHzCHzNHCHCC2H5>CONHz and that it is prepared by 
30 condensing <R>-2-a11ino-butana11ide vi th an alkyl 4-ha lobutyrate of. the 

foraula ZOOCCHzCH2cH2Hal, Z having the •eaning given in clai• 3 and Hal 

being a halogen atom. 

5. Process according to clai• 3, characterized in that the co•pound of 

35 for•ula A is an (R)-N-C1-<a•inocarbonyl>propyll-4-ha lobutana•ide of the 

for•ula HalCHzCHzCHzNHCHCC2H5>cONH2 and that it is prepared by condensing 

14 
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<R>-2-a•1no-butana•1de with a 4-halobutyryl halide of the for•ula 

HalCHzCHzCH2COHal, Hal being a halogen ato•. 

6. Therapeutic co•positions containing a therapeutically effective 

5 a•ount of CR)-alpha-ethyl-2-oxo-1-pyrrolidineaceta•ide in association with 

Ql1d or l iqu1d phar•aceutical excip1ents. 
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CLAIMS for the contracting state: AT. 

1. Process for the preparation of <R>-a lpha-ethy l-2-0¥0-1-

pyrrol idineaceta•ide, characterized in that: 

5 a> <R>-alpha-ethyl-2-oxo-1-pyrrolidineacetic acid is reacted, at a 

telliperature between -10°c and -6o0 c, vi th <1> an alkyl halofor•ate of 

<f. the for•ula HalCOOZ in which Hal represents a halogen ato• and z an 

alkyl radical having 1 to 4 carbon ato•s, and with C2> ammonia; or 

b) an <R>-2-a•ino-butanamide of the formula 

10 

·in which 

X represents" a zooc- or HalCH2-. radical, Z being an alkyl radical 

15 .. having 1 to 4 carbon atoas and Hal a halogen a to a, and 

Y represents a -cH2- or -co- radical, 

vi th .the proviso that Y is a -cH2- radical when X represents a zooc­
radical and Y is a -co- radical when X represents a HalcH2- radical, is 

cyclized in an inert solvent and in the presence of a basic catalyst 

20 selected fro• 2-hydroxypyri dine or tetrabutyla••oniu• bromide in the 

presence of P<>tassiu• hydroxide. 

2. Process according to clai• 1, characterized in that· the co•pound of 

for•ula ·A is an alkyl <R>-4-CC1-Ca•inocarbonyl>propylJaainoJ-butyrate of 

0 25 the for•ula ZOOCCHzCHzCHzNHCHCCzH5)CONH2 and that it is prepared· by 

conde~sing <R>-2-a•ino-butana•ide with an alkyl 4-halobutyrate of .the 

for•ula ZOOCCH2cH 2cH2Hal, Z being an alkyl radical having 1 to 4 carbon 

atoms and Hal a halogen ato•. 

30 3. Process according to claim 1, charac.terized in that the compound of 

35 

for•ula A is an (R)-N-[1-Ca•inocarbonyL>propylJ-4-ha lobutana•ide of the 

formula HalCH2cH2cH2NHCH<c2H5>coNH2 and that it is prepared by condensing 

(R)-2-amino-butanamide with a 4-ha lobutyryl halide of the for au la 

HalCHzCHzCHzCOHal, Hal being a ha.logen atoa. 

16 
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