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The present i nventj on reI ates te.a ngw conmpound, (S)-alLpha-et hyI 2 0x0-1-*
%Ny € oli gii ‘neacet-ani of j#4< Well as t’o procésSes for its preparation. 1t tﬁ&*e
relates to therapeut i c conpositions contgining the said conpound. 5
British Patent no. 1,309,692 filed by the Applicant Conpany describes _
aLpha- et hylL; 2- oxo- 1- pyrroLl d| neacet anmide (nelting point [err]), and staté&%™
that substdgnces of t |st 'F(}g?be used in ithe ther eutlcfleLd for

exanpl e fo r?é‘f?'k"a teh to; a iRt Compound,  (Riralah W@W‘dn
and epi | epmwotwmaamnm nsaleld aetbi protesddl folelre mﬂmdﬁ. C2f d1%0

I d
2T Tur et dabnd RN LS Rink RaRR M bacing? I chBielfitmeocet am de

15 possesses a protective activity agai nst aggressions of the central

nervouss S YBH B NshaEEEEn D hd) 092692 31 20 %y iteh ABBLPCAHE combiny rT“a‘iz‘id’e"'tbﬁ 8 .

37/ 11, (19 3-7 ntinuing its researc

Appl i cant i@ﬁ'ﬁﬁ"l‘la@"%‘@ g'(r)"éb'éﬁléﬂi%ﬁﬁﬁetwld&t &F‘ttﬂml%ﬁ?\',‘érlﬁ?gﬁbr \andnstatesner
of al pha- ethap sabemdesdp!rmls dweaeﬁtmded g«mclttﬂégfihépw%t%?fioérgvt S for
conmpund is_di n in.a co edi c e er
kngpvm racen’g C %r?h&“( }?ﬁ §reat§Fr& g*%btﬁqg{‘?ﬁl”&g YRRIK T‘EFBBM'AVP’"““S on
(ant I - hypoanchfpi/hmlx-l s 10 tines h| gher and 25 (2) by a protective activity
agai nstqgcerebral ischaem a (anti-ischaema) which is 4 times greater. As a

result of th| S unex ected conbination of properties, the Laevorotatory
enant i omerMeJieo¥efm it Atpp mentjens that these cﬁonea@wawuee usedLirh the fée Bl of

sui tablLe faumobpeadisbRMrseih naneh LDoR\PARKO YT edL W&ﬁ%%h?ns of the hypoxic and
i sghaem ¢ type of the central nervous system The inportant contribution of |

t he hypoxi ¢ phenonenon in certain pathol ogi es of the central nervous system
suggest s tHatist furthprmahec b lsm&nown ltbatapﬂ.uha-&thit-a:-bxoﬂ-bhﬁdlﬁeﬁkmtaﬁﬁet he
conseq ege c | 1S cra s of
Che seqmrasgpse b aidheck AaT St 8] Aafhle” sBBfesiiogd 3. Fhe cRRURET 0ernd: e
central ne¥Xsie® 5999931 b)egmnpkﬁg, feemebcat e‘bsdta@cl‘iaem:c. a&ﬂ:ndnatte,orS?l",

(1982), 753-765).

Continuing i1ts research work in this field, the Applicant Company has
20 prepared and isolated the Laevorotatory enantiomer of alpha-ethyl=2-oxo=1-
pyrrolidineacetamide, and has found that this compund is distinguished in a
completely unpredictable manner from the known rat:enic form _
(1) by a protective activity against hypoxia Canti-hypoxia) which is 10

_ times higher and _ '
W, 25 (2) by a protective actit«ity against cerebral ischaemia (anti-ischaemia)

which is & times greater.

As a result of this unexpected combination of properties, the Laevorotatory
enantiomer of alpha-ethyl-2-oxo-1-pyrrolidineacetamide is much more
30 suitable for the treatment and prevention of aggressions of the hypoxic and
ischaemic type of the central nervous system. The important contribution
of the hypoxic phenomenon in certain pathologies of the central nervous
system suggests that this product has a therapeutic effect in the treatment
of the consequences of cerebral vascular accidents and of cranial traumas,
35 of the sequelae of the ageing process or of circulatory insufficiencies of
the central nervous system resulting from cerebroischaemic accidents or
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2 hypoxr a occur‘ ing-e.g. during bisth. . In a broader sense, this product ﬁ
may-al sq.be usé on“condrtrons of tHhe: ‘hypoxi ¢ typeof ot Her¥organs o’ =2 it gl
tissues: heart and ki dneys. 5 The preseE i nvention accordingly rel ates to
the Laevorotiatory enantioner of al pha-ethyl-2-oxo-1: pyrrolidi neacet am de

whi ch has the absolute S configuration, the said corrpound béi ng

substantia free fromthe dextyror ory,ena havi ng the absoLute R,
confi gur at i H°x‘f0°f§5"g]%ﬁaﬁeﬁ9{“°2g£§%"1 n & gT ?’(ﬂgee%ﬁ,@?an&fé REQVFY ™Y to . -
the pr esentalsmhent:sem onammdﬂtimaobt ahe chiypdii € typy 6f @théh Organe oirCtfs8uddsDy
separation gg nti omers. It may be prepared by one or other of

the foll ow ng process *15 (a) (S)-al pha-ethyl-2-o0xo0-1-pyrrolidineatetic
acid is react ed successrvely with (1) an alkyl hal oformate of the fornuLa

vy 18! SR, CRRHCRA S ARORRIARETYG g o) Yl B,

pr ef e?abl y okt %ERBYLTgBM'é‘PZONH ingpcetamide mhiich beﬁeﬂm_lﬂ'SE!EMN éd

ogt | In Lret rephemmemom dehat sfig ema{rw Q:ehﬁ?%@ﬁsté‘r&ﬁﬁ.‘!y[ %é&tfﬁrilﬁct;: e
- oLi acetic_acid used IS, reactio

gb% a?ngdaf ?%Irﬁ/'lrog%%x" y(T'E%H%"&L‘b‘H’ "ﬂtﬂ?La solyge R ﬁ"b'r?tﬁ%acet ic acid

by chem calL resolution in accordance with 25 rret hods whi ch are known

per se, 60r(sf-?;q["llrmlaeeﬁﬁ’ f-%%&p Whﬁiﬁﬂ&ﬁ%@ %é&ﬁrﬁgo%iﬁ%l‘kyesae%ive

base and i so ng t
('S) - aLpha- dDYRAion £annat ber sbrainedcireetly feom thy bacemissfonm by separation

crystallizofi @né twodesdrtiidnle?ssOLYE€Nkay Cbedl- p%@?@ﬂeﬁy &Ve V&Y othePXG¥MiKNeS
of \optical lﬁé'-f?é‘tﬁl ve bases which can be used for this resolution

there may PP ATBEFRFRY oi ds, such as-brucine, qur nr ne, strychnine,
qui ni di ne and ci nchoni di ne, and am nes, such as al pha- nethyl - benzyLam ne

hed
?287‘35“5?2%@27@2“%&?r‘i*iz-mﬂtf%hﬁﬁgﬁéea?cggaﬁ?*Jﬁ "R Te Bl spsieatyy
al pha- net hyl - be’rfz'w(&}naneaund dr@rlryammeetofr ghe foragia Halgo0Z dacehich Hal
([err])-al pha- '@mkeﬁwmaﬁwﬂdﬂbne%eﬁ 'an?E'Ams@ mihaer 63 Ldfton

bt saponi ficati on, of
material can b%ogs a%ldnsgth ¥2) ammonia. The alkyl haloformate is preferably ethyl

chloroformate.
20 This reaction is generally carried out in lethylene chloride at a
temperature between =10 and -60°C. :
The (S)-alpha-ethyl=-2-oxo-1-pyrrolidineacetic acid used in this
reaction can be obtained from racemic (ﬁ)-alpha-ethyl-z-oxo-‘l-'
pyrrolidineacetic acid by chemical resolution_ in accordance with
W, 25  methods which are known per se, for ex_anpl.e_by forming a salt of this
acid with an optically active base and isolating the salt formed with
the (S)-alpha-ethyl-z-oxo-1-pyrrolidineacetic acid by successive
crystallizations in a suitable solvent (e.g. benzene).
By way of exahples of optically active bases which can be used for this
30 resolution there may be mentioned alkaloids, such as brucine, quinine,
strychnine, quinidine and cinéhonidine, and amines, such as élpha-
methyl-benzylamine and dehydroabietylamine (c.f. S.H. WILEN et al.,
Tetrahedron,33,(1977),2725-2736). Particularly favourable results are
obtained by using alpha-methyl-benzylamine and dehydroabietylamine. _
35 The racemic ()-alpha-ethyl-2-oxo-1-pyrrolidineacetic acid used as the
starting material can be obtained by sapbnification of the
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3 corre,s ond| ng al k I esters, the-syntheSJ s..of  whi. ch ha
Brid i'shsiBat ent” no. “; 309776975 by At (Sy* TR bt S 48
5 i [err] (A |¥ whi ch X represents a ZOOC or
[err] radical, Z being an alkyl radicak having | to 4 car bgn<atons and Hal
a hal ogen a}om preferabl y chlorine or bromne, and.10 .¥ represents a
- CH2- - radi cal he I’OVI o th Y, 1S ~radi cal
represents a REsesP mr‘% ﬁahd ﬁ'g' Bf%aﬂfa\ﬁhg )Q‘P Sppear !%'%Q‘d

[ err]-radi cal inHrédtishcPatamti no. dtBQQsm ami no- but anam de of -fornula A is
carried out in an inert solvent, such as toluene or nmethylene chloride, at
a 15 t enper at ure. bet ween [err] and the boi ling point of the sol v‘ent

Thi s cycLi Skt AnrfSPs2-eminebytanamiie qfhéhg)rfeeme of a basic substance as a
catal ysg. This catalLyst isydg OYREn ¢ n gn t heegggonpound of fornmuLa A
|um rom de when the conpound of

IS an ester (iz% -) andt butyl a (
formia Ais Al (X— [err]) 20 When X represents a ZOOC- radi cal
and Y is a -CH repdesmits 2 Z0003 1100 LanEL OWy =1 PEIdAL, AL ibeing &1 KYkyl radical

R g o TR R N U
(S)- 2-ami no- but ghteride on bhomealawl 4-hal obutyrate of the fornmula 25
[err], 4gn whichy Zeﬁﬁ%eﬂﬁ’ ge;}aqﬁgy and Hal is a halLogen atom

When X represents a Is therefore a -CO radical, the

conpound of fBi’ﬁ'ElI*&eAPT%"iaﬁ? GS?tI\Vr ['! 3 aHgotadisetyWhen Jsenresents a 200C-
hal o- but anani gigdieaL tana ¥ qrsnhrl <Co-eFddical mhunlmeaﬁhsents lgoka (LRS-t cdBANI NG

OLyep sbove: kel lpt Y, W-BLAERRE R Rt S P hute  fnsasrind oyt
which Hal is #&nhen dgentasmhzent, such as toluene or methylene chloride, at a
' 15 « temperature between 0°C and the boi Hng point of the solvent. This
cyclization 1s carried out in the presence of a basic substance as a
catalyst. This catalyst is 2-hydroxypyridine when the compound of
formula A is an ester (X = Z00C-) and tetrabutylammonium bromide when

the compound of formula A is a halide (X = I-IalCl-Iz-).

20 When X represents a Z00C~ radical and Y is a =CHp- radical, the
compound of formula A is an alkyl (S)-4~LL1-aminocarbonyl)propyll-
aminol-butyrate of formula ZOOCCHZCHZCHZNHCH(CZHS)CONHZ, in which Z has
the meaning given above. The latter can be prepared by condensing (S)-
2-amino-butanamide with an alkyl &-halobutyrate of the formutla

, 5 Z00CCH,CHoCHo-Hal, in which Z has the meaning given above and Hal is a
halogen atom.

_ When X represents a HaLCHz radical and Y is therefore a =C0~ radical,
the compound of formula A is an (s)-N—U-(aninoca.rbonyl)pr_opyl]-4-
halo~butanamide of the formula I-lalCHZCHZCHZCONHCH(CZHS)com-lz, in which

30 “Hal has the meaning given above. The Llatter can be prepared by

' condensing (S)-Z-anino-butanaaide with a 4~halobutyryl halide of the
forlula HalCHaCH CHoCOHat, in which Hal is a halogen atom.

The reaction between (S)-2-amino-butanamide on the one hand and the
alkyl 4-halobutyrate or 4-halobutyryl halide on the other hand is

35 generally carried out in an inert solvent, such as benzene, toluene,
methylene chloride or acetonitrile, at a temperature between =5 and
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generally carried out in an inert soLvent‘ such as benzene tol uene

nmet hyl ene chlori de or acetonitrile, at a tenperature betw@en -5.and 4
+100C and i g,.t he presence of an acid acceptor such as a. te{i'ar_'y organic

b t b t

Py ox de o?sﬁt%“rfeaﬂb%m%gaﬂré% RUFRE T s L GO
radi caL and Y ergapix basdi (ab. triethylasin® or an dnoeganial base |(&0Lapadshmn
compound of f O¢dpthAath aptngap&ﬁatrmsbgﬂ.al e fonlite 7" ﬁ;draqubdsﬁ“t ' oned above.

In fact, the conpou or mul é°cyclLi zed

directLy to thShesX peprasedtsa HalCiym Myﬂldﬂ‘m rﬂea'EQ'r aradisaie ctr disngot o

the present i nwﬁmqm( teeimaﬂLehél dugdnd &F for-uﬂhﬁ obtained frol the
(S)-2-am no-but an

(S)-2-am nobut?ﬁ'@wﬁ%l'cf BY '&%ﬁﬁ%&?@?@ '&P"Yqh te{‘F gFﬂwalf f(—%‘P{!O‘T n

accordance w th, tdbtainedidn sieac cahche hyctﬁzeBClﬂéEEHyeitoathe (8)-alpha-ethyl-2-

! ven onwi 1 sou krbo (R Eyed o SRR Vo thel BEERHRY UNUEH AT G0

purity of the ¢ramplets h?l!)?!ﬂ-ned was verified by calorinetric deterninat | on

of the dofferenid 849924‘-5@%-%%%&#@%\&%#[3 R @%ﬁﬁ Eﬁ&[ﬁ‘gﬁdé

19674009- 19 a) Ppr epar ation of t enz am ne
salt of 20 ) SbEPneattrs 954098 neky tYZ"dfxdl Manwm Grats cobicthe

8.7 kg (50.8 nﬂtjr)resmmz ¢ -(e[l_tﬁyt]éstai- phﬁ-a%’&:bb’dan?eOﬁﬂhltwrieghbl_dj[diﬁaﬁmek!fby :
i [ itre reactor.

A Sof ut 1 on corbar SraRssendty fn InGRIEI0 (oRIAT MheRary U1 ey am ne

and 2.575 kg (U egampies uhicbtfnyLmithsmaﬂeAhelinvcattunhyﬂmout Uettbigeits

25 PrognesSi vepy méede,fﬁ&da 47 EheBp Qﬂppgur-{ﬁf d¥ gﬁUrperddﬁcEQecfbtgqmgduas

under reflux until ete df ssol ut' on
aLLowed to cr y‘!ﬂ"éﬁ?‘ié”f Splorimetficodeternm ya?’eorkgf the differential enthalpies

(R) -al pha- et heg, - MHMMD I JACRUES)f Tetrahedron,23,1967,4009-19).
(S)-aLpha-ethyL-2-o0xo-1-pyrrolidi neacetic aci d=fe t hus obt ai ned.

Example 1. a) Pregaration of the (R)-algha-uethzl-be_nzzlan'lne salt of
20 ' (S)-alpha~ethyl=2-oxo~1-pyrrolidineacetic acid.

8.7 kg (50.8 mol) racemic (t)-alpha-ethyl=2~oxo-1-pyrrolidineacetic acid
are suspended in 21.5 Litres anhydrous benzene in a 50 Llitre reactor. A
solution containing 3.08 kg (25.45 mol) (R)-(+)-alpha-methyl-benzylamine
and 2.575 kg (25.49 mol) triethylamine in 2.4 litres anhydrous benzene is
L 25 progressively added to this suspension. The mixture is then heated under
reflux until complete dissolution is achieved. It s cooled and allowed to
crystallize for a few hours. 5.73 kg (lt)-alpha-lethyl-benzylanine salt of
(S)-a lpha-ethyI.-Z-oxo-‘l—pyrrélid'ineacetic acid are thus obtained.
m.p.: 148 = 151%C. Yield: 77.1X.

30 This salt may be purified by heating under reflux in 48.3 Litres benzene
for 4 hours. The mixture is cooled and filtered. 5.040 kg of the desired
salt are thus obtained. _

m.p.: 152 - 153.5%C. Yield: 67.85%.

35
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mp.: -148 - [err]. 'YleLd 77.1% 30 Th;s _a,. 8y,

under ref Lux Th 48”‘*3 FitPds benzene for 4" hour§.-.;,. R TS T

filLtered. 5. 040 kg of the desired salLt ae thus obtal ned mp 152 -

[err] Yiel d: 67.85% 35 5 b) Preparation of (9S)-alpha- ethy :

- 2- 0x0- 1- pﬁrol i di neacetic acid 5.04 kg salt obtained in a)’. a,EQO\t/Ie are .
n 3. S ?

S VR TR

di ssol ved 9 Li tg‘g . L , , g
are added slowy. - - :
[err]. TheS58é8 kg seht obtelned dah ibnb5ve ar’euitslsellvio in ﬂmmeamhtdie 109

2l pha- et it WPS0F oA REn |4 ShaH 6 Hyr G 4EHE DaRRUC Bty "' Fefchh 2

voLune of 18 L tres benzene deous ase 1s then a
1.1 by addld$andothes tg-mrtartesemmrmmra&?c.acrrue Wlihbian dsistirend: for

forned §s §i Nﬂflﬁd' of mi\l‘ﬁ%bgdam]t&Ml%aﬂdtﬁ%l%nz&@a“‘ﬁe H&Tr%@d' s

d t
Chl orf do. SHRABC{Rd,ARYATaprLies; elth, £ ao¥al aptutns o A& b ek BSnashts or od and

evapor at edTheo aqueawssphasedds theduseidifed2ous DH dha.1 By Sdditabh IFRE Biitres

AR R T A SR S S R A R

and repl aceateptandhdrifidstill ation rate by 14 litres toluene, in which the

productgcrHtid 4k tt .Z@& id hﬁt%&h’& %ebérfp‘ek Res t-ﬁ tﬂ”g't%% ltﬁ:lm%a{ §6 13¢Fes e

crystals are filtered 0X0- 1-pyrro

acid are tROthYJENg; HEEP" “?%M"Pa"if é’r"PPe('l:s 4-"‘ie“’a%\é?'br!'é’}""u!OS"‘r‘tl:!!‘Ia(!I%

94.51. c¢) mepeardabnorevebou(ai)edatd)hay&tsbydn&r%au&ed)»régéurdl.neacet am de 34.

22551 mor Tt BeeTeHF coPtatnest TR sVRAIRE b 1SR st papthacs Totate
triethyl ammiwsd.yaatéedislsoipadsbgethdrhm déutitresfhatSmathylens chidiide. The
react - i@ ﬂt’hw&fe tRtdri8l 13004 £ 1184 bRl eptilb o’ de 308 &fked€CatiBh)rakd By 14

chl or of or na
Litres toluene, in which the product crystallizes. The mixture is cooled

to ambient temperature and the crystals are fi Ltered. 2.780 kg (S)-alpha-
ethy l-2-oxo-1-pyrrolidineacetic acid are thus obtained. |
m.p.: 125.9°C. talphaJ%o = =26.4% (c.= 1, acetone).

20 Yield: 94.5%X.

¢) Preparation of (S)-alg'ha-ethzl-Z-oxo-1-gzrrolidineacetalide
34.2 ¢ (0.2 mol) (s>-_§I.pha-ethyI.-Z-oxo-‘l-pyrrolidineacetic acid are

suspended in 225 mL methylene chloride, cooled to =30°C. 243 g (0.24 mol)
25 triethylamine are added dropuwise in the course of 15 minutes. The reaction
mixture is then cooled to ~40°C and 243 g (0.224 mol) ethyl ch'lo'rofornate
‘are added in the course of 12 minutes. A stream of ammonia is then passed

i di neacetic

2
i n

through for 4 and a half hours. The mixture is allowed to return to

ambient ténperature and the ammonium salts formed are removed by filtration

30 and washed with methylene chloride. The solvent is distilled off under
reduced pressure. The solid residue thus obtained is dispersed in 55 ml
toluene, the dispersion is stirred fb_r 30 minutes and then filtered and the
product is "récrystallized from 280 ml ethyl acetate in the presence of 9 g
moleculare sieve 0.4 nm in powder form.

35 24.6 g (S)-alpha-ethyl-2-oxo-1-pyrrolidineacetamide are obtained.

| m.p.z 115 = 118°C. [alphald® = -89.7°C (c = 1, acetone). Yield: 72.3%.
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ar e adc;eq |n t‘he cour se of 12 m n e'sg" . R : I.S. then p;;ts,s,e,cnlha"'___'E .
“t hfough,.for 4 "and a*hal f hours. & ﬁe mxture i & RPT: 'ii"t%‘return to e
ambi ent tenperature and the amoni um salgs fornmed are renoved by filtration

~30 and washed with met hyl ene chloride. The solvent is distilled off under

‘reduced pre Su The solid residue thus obtained i.s - di sper.sed in 55 m
toluene, (\4{ f@&o ;edfor 30 mnutes and then filtered and the
product QFI 4 80 m ethyl acetate in the presence of 9 g

nol ecuLar e si cuéctﬂadedml.%.ﬁbv\derﬂfa}tzm 35N2‘¥B.669
(S)-al pha-et h)f gdoxo 1- p%/d“ r,q)l I di n%';\?gt am e11631r,.§ obtained. mp.: 115 -
f’u acet one 3

[err] = [err] Yi €l 6 Anal ysis for [err] in %
cal cul ated: C 56. 45 H 8. 29 N 16. 46 f ound: - 56.71 8.22

16. 48 55 TiRe racRWie ({ﬁl’.msémm-zi-bw&-ﬂp%aahweaeéml maceié@iﬁ%ds

SoTuti on PRI Fed P eBRReRoTh the | Rane S TARIADALEN. | n 4 35 | i tres water
.i s added i A $dlutdonr centafining nwascmra.am Islome-fﬂmbxcwtiai uLm t3tebskg
Lomor at or KeRb{ s A4 1 1PurebieSe e sap Sk BY o 20, LB Hi5aR Corlarhiad
t enper at ur .65 kgh€18&34&taald ethylailtkchiphaf-ethy l-aawdxqﬂeerobiﬂllneaQMel atsa
di stillgg ’E&iip Fﬁédret P@t Fﬂpéraﬁ&.ﬂgg 09¢. thﬁh aﬂﬁ r(rghocﬁ the

m xture 1 s cooe Litr fToric

acid are aHﬂ!ﬂe'#‘tmewﬁdﬂPsﬁi’Eﬁ“"Z émd‘aésl?&L rﬁS’UFs‘"dI'HBe ;ﬂlé’GPBit'ER'e'Q%“ |

filtered 1g4 ﬁftle\wgfﬁ??\ﬂﬁlN&V@eﬁbéfﬁ%@bﬂ% ANQruRC rysédd-1008CS I TRe

(ESDEOPY L BIERU8. 19 ool K8 G RY ot ditens S1RB0 N 12N vdcoRtoRic psdd.

[err] are atmusaddéd dnnthe. colrskcof 2886d Ankdlfsheurfsor Therpriecipitite alsc i bterdd

g: gs é>2<1as tf#" ¥ a@@neﬁrui“ qu%slgpres tﬁiﬁm ‘and recrystalliztd ffom isopropy?

eparatio

(S)-4- [[1 ebmhnbca‘méﬁm) lpmgm]@n&lsga-etsbvyrar@to-bwrrolidineacetic acid
of melting point 155 ~ 156°C are thus obtained. Yield: 78X.

Analysis for c8n13no3 inX
calculated: ¢ 56.12 H 7.65 N 8.18
20 found: 55.82 8.10 7.97

Example 2. a) Preparation of ethyl (S)-k-tlﬁ-(alinocarbonyl.)propyl]anino]-
butyrate

143.6 ml (1.035 mol) triethylaline are added to a suspension of 47.75 g
25 (0345 mol) (S)-2-amino-butanamide hydrochloride (Calphal@d: +26.1°%¢; ¢ =

1, methanol) in 400 ml toluene. The mixture is heated to a 80°C and 67.2 g

€0.345 mol) ethyl A-bromobutyrate are introduced dropwise.

The reaction mixture is kept at 80°C for 10 hours and then filtered hot to

~ remove the triethylamine salts. The filtrate ié evaporated under reduced

30 . pressure and 59 g of .an oily residue consisting mainly of the

monoalkylation product and containing a Little dialkylated derivative are

obtained. _

The product obtained in the crude state was used as such, without

additional purification, in the preparation of (S)~alpha~-ethyl=2=-oxo0~1~
35 pyrrolidineacetamide by cyclization.
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143. 6+ m (1 035 nof) tr| et hyLam ne; are added loa SLISQB@&I o of 47. 75 A S o
(0, 345 ol ) (S)-2-ani'no- but anani de&“H¥dr ochl*ori‘de [err]i”“éﬁ%& T et hanol P AT
400 m toluene. The mixture is heated t@ a 80C and 67.2 (0345 nol) ethyl
4-bromobutyrate are introduced dropwi se. The reaction m.xtugesis kept at
80C for 1Qghours and then f|Ltered hot to renove the trlethy‘iam ne salts.

The filtrale is evayparalegeiuhist @9 REETR! oy 6l haicSlontieO |V

resi due consi sti ng

little di éﬁkwa'véd rroducts obtained dno8) aboxe arvheiqaobeinoliSaMeaomne h‘B'

crude st aftfieVGiestced of2 YJUBhy drbiypy bt ditvddli tThe NRixtd i1 Kepit mno’c 3P 12
preparatiqgn of (S)-al pha-ethyl - 2-oxo-1- 35 pyrrolidineacetani de by

cycLi zati % 7 b) Preparation of '
(S -al ma-Tthbh)ﬁlnsalollbe Imgtteroliisdifidtectdnotit kot carad ithe Fittnate obs atlrud in

a) above '}@?‘ [ ene in the presence of 2 9
2- hydroxy%)l;/’rgf’%l&gg 'Jgd&%g'rgh’t’gkg‘pt at 110 C for 12 hours. 5 The

i nsol ubl e Tkt residue fis| punifdeds by ahromagopnephy bnraicolusntofed.t \kgosi bien
under r ed%%@uﬁﬁ%ﬁ%i"e?er;rbeci-eélﬁl& K3 nﬁ‘:l'i:hf-é %‘I‘ Mﬂhimgrm&'i &nd
colum of 1. %ﬁmg_ wco drm di aneter: 5 luent: _a mxture of ethyL
acetate, rFop Et%Fhé acth Pﬁ?wta?ﬂﬁ)ma"qlﬂ%rﬁpﬁﬂ?c?b by vol une of ,
85:12: 3p. The Jm:nrtowmfateaalsat-ed-ys&amiwctfalotl %D?dlfémﬁﬂcﬁaﬁ.hyihhs 9
acetate. -Qx0-1-pvr.r.oLi di ce are thus

obt ai ned. g‘lp%fi?%?' °x°s't"pé 'é‘f%'dﬁi .acf(f)%'ﬁ /{h‘éxﬁ%mgg

Pr epar at | mpof 1127CN- [alphadsts0c90405n¢¢ Fpﬂpmde}:omchlﬁpbd. i 5

buUam de 345.6 9 (2.5 not) ground potassium carponate and 138.5 9 (1 nol)
(S)T2- am no- but anam de hydrochl or i de a[r‘le mixed |n 2. 5 L| ttres acetonitrile.

The react [ExANRLe Bvrd) F A Lare. 2 nol)
- chl ggolut yryl chLowmah{ueSOO m acetonitrile is |ntroduced dropvm se. 20

After theﬁqd&t I %g S noi) ground potas)(gillj:rlecarbgrlfal‘toe\/\ggdt&igt#ra -ol?r@sgf-.
amino-butanamide hydrochloride are mixed in 2.5 Llitres acetonitrile. The
reaction mixture is cooled to 0°C and a solution of 129.2 g (1.2 mol) 4~

. chlorobutyryl chloride in 500 ml acetonitrile is introduced dropwise.

20 After the addition, the reaction mixture is allowed to return to ambient

| temperature; the insoluble matter is removed by filtration and the filtrate
is evaporated under reduced pressure. The crude residue obtained is

~ stirred in 1.2 litres anhydrous ether for 30 minutes at a temperature
between 5 and 10°C. The precipitate is filtered off, washed with 2
2_5 portions'of 225 ml ether and dried in vacuo. 162.7 ¢ (S)-N~E1-
(aninocarbonyl)propyl]-k-chlorohxtanande are thus obtained.
m.p.: 118 - 123°C. (Calphald®: -18° (c = 1, methanol). Yield: 78.7%. |
The crude product thus obtained is particularly suitable for the
cyclization stage which follows. However, it can be purified by stirring
30 for one hour in anhydrous ethyl acetate. .
m.p.: 120 - 122%. talpha]%s: =22.2° (c = 1, methanol).

2) Prepafati on of (S)-alpha-ethyl-2-oxo-1-pyrrolidineacetamide
6.2 g (0.03 mol) (S)-N~-[1-(aminocarbonyl)propyll-4-chlorobutanamide and
.35 0.484 g (0.0015 mol) tetrabutylammonium bromide are mixed in 45 ml
" ‘methylene chloride at 0°C under a nitrogen atmosphere. 2.02 g (0.036 mol)
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t enperat ur e; t‘ne i nsol uble matter=is rermved By..filtration and -t e fH(t(“ oy
| se evapor at ed Under "reduced" pressure. The crude-fesidue obtal hed i s strEfpEsey”
in 1.2 Litres anhydrous ether for 30 mrgites at a terrperature bet ween 5 and
[err]. The preci pitate is filtered off, washed with 2 25 portlons of 225 m
et her andBKJ ed in vacuo. 162.7 9 (S) N[ 1-

b

Lerrys o Wﬁﬁ“ﬁ&%‘*ﬁémr%F"e*f%"%?”s"%%"?ﬁghﬁf Jﬁ? Bl PW#??! iEapnea
i s particuWdthpusuesces el dpr+2%¢ oy dihez aeiact ionagd xtiirela f The oméxturevdser

It can be gy efdtﬁﬁti’)‘/ ﬂalrrr@unsoﬁ%rieoaoﬁpe {‘?UF%& Wyﬂrcetom O?Xh rounl®-

m p.: 120 - Preparation
('S) - aLpha- E‘!WE“EI dydroxide 1% then dded andi skinsing s  gonrdnyed jat 0°C for 30

_(Sl))l\t[ts (amma:sar bmwh)ﬁfmgh dltwide@rﬁg%@naglmmv&&&&e%mtﬁréo QﬂtiS |
nmo etrapu m brom de e chloride a
[err] unde{) ngHﬂ Bgt# ?ﬁﬂ?ﬂl‘ﬂé? ghéfabi B@,ghﬁnnﬁl#'t% Bofceptrated;
hydr oxi de underateduted rprbbmmurm oés e nobtat ned st Fexrystadd dzet rﬁgojdﬁrhu n
- the react ti [.h a
further 0'{&&3%6&9 ﬂ;hﬁ g&%%iﬁpéo?gi%ﬁoqu“y' glcpégfihsfé'% S8 u?is
stirring iBe8omechuby zl'tOt[e ittretizmes hhﬂt@s (S)Tnéphﬁxgﬁhl&lrg“ateﬂed
to retuym ﬁﬂr%@dﬁ:@&cét%ﬂw abe'Pus ﬁgiwol ubl e rratter i's renmoved by

filtration and ra 5 Con t ed_under duc ress The :
resi due obPdl neijrq é?ec@@épfl Zed 'r1 45 M a@?ﬁ?ﬂ? ace'ﬁ & ﬁﬁ ﬁ?e presence
of 1.9 g 0.4 nm noLeculLar sieve, which is renpved by hot _,f | Ltration.

310 0 (el g e

(S)-al pha- 'Bﬁsy:xaume 1tlpytraﬁe|sda m&mhmﬁdﬁ:ﬁhrecmanbmslm l;’rst iat\dsich
var i ant@; %r;&ngpn%ﬁaﬁaeoi-gnama&.me aﬂ%hmaﬁnt u' m ﬁwﬁ%@éfed.

4-chloro tained in situ1s not |IsolLate ql ¥drous sodi um
sulLphat e B GaGG%Id'iQS‘saSS‘!I slphate age. 2‘5"4} 69 SSHﬁPS"s on of 69.25 g (0.5

(S)-2-am nﬂobut(manadﬁ.ohmmhiwltéerodusmenhnmmﬂeaetmmlaﬂoaide at
ambient temperature. The mixture is cooled to 0°C and 115 g ground
potassium hydroxide followed by 8.1 g (0.025 mol) tetrabutylammonium

20 bromide, dissolved in 100 ml methylene chloride, are added. A solution of
' 77.5 g 4~chlorobutyl chloride in 100 mL methylene chloride is added
dropuise at 0°C, with vigorous stirring. After 5 hours of reaction, a
further 29 g ground potassium hydroxide are added. Two hours Later, the
reaction mixture is filtered over Hyflo-cell _(Hyflo-cell. is a brand name)
25 and the filtrate is evaporated under reduced pressure. The residue (93.5
—/ g) is dispersed in 130 mlL hot toluene for 45 minutes. The mixture is
-filtered and the filtrate is evaporated under reduced pressure. The
residue (71.3 g) is dissolved hot in 380 mL ethyl acetate, to which 23 g
0.4 nm molecular sieve in posider form are added. This mixture is heated
30 under reflux and filtered hot. After cooling the filtrate, the desired
product crystallizes. 63 g (S)-alpha-ethyl-2-oxo=1-pyrrolidineacetamide
are thus obtained.
m.p.: 117°C. [alpha]zs -91.3°C (¢ = 1, acetone).

'_\
Q)

O.
—_

yield: 74.1%.
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gnbl ent terrperature The m xture i*s coglLed to.[err] and l:I_5 g ground
pat-assi um hydr oxi de“f oLLowed by 8.1 g- (0025 ma]) tetrag\ﬁy} ahoni um 20
brom de, dissolved in 100 m nethyl ene cdlLoride, are added. A solution of
77.5 g 4-chlorobutyl chLoride in 100 ni methyl ene chloride i$ added

dropwi se atgerr] with vigorous stirring. After 5 hours of reaction, a
further 29 m hydr oxi de are added. Two hours Later, the
reaction cHago (bt Qﬁﬂ.u over Hyflo-cell (Hyflo-celLL is &, brand nane)

25 and the filtrate is evaporated under reduced pressure. The residue

(93.5 9) i ﬁaEﬂﬂEeﬁW-éfhyl3ﬂ-d%-{%rF&iu?ﬁ@acf095lf% @%@@ A T8¢d 'i%_IY‘-EHSﬁ-' S

fiLtered and the filLtrate js  evaporated under reduced pressure.

resi due (72tRYLTR-oxe~ @’é'SP ’éﬁ"ﬁ%f’?%’:ﬁ!o (product, B) Acconding ko MFCN?&'"@

0.4 nm iS0L4Avénttion ivere subjéstedcto phirkadbbogiddbdestdl s i xture is heated 30
under reflux and filLtered hot. After cooLing the filLtrate, the desired

product crystallizes. 63 g (S)-al pha-ethyL-2-o0x0-1-pyrroLidi neacet am de are
t hus obt ai &ed. Pnotgctweraghmec hypbximdapused.. Yield: 74.1% 9

Phar macol ogi calg,t hy | I I '

(product A) an %ﬁ_@@%ﬁ?ﬁ” Eﬁ@l*éﬁfgilg_y_E@P?é?!#%&%@%ﬁﬁﬁ?gﬁg urgg"h)
according to the present 50"!%‘*/(9&Y@nc%@%ﬂﬂj"eef%‘mﬁﬁhphar’fﬁi‘&@l'@gl Regss,
tests. 3o Protecti on agekfort mMgay&ﬂfpwm 3.162;.L1ggiml e (C d URGEA

and .F.  MOURAVI EEF- LESUI SSE;
CoLL. I ntern. NeLFTFS % ﬁPFSAﬁD gigs qfo“ag‘"‘*"g the'S possibititiey °:Ind
New York, 1978,3upvivﬁa?l3<>3f6£&¢ or'Baoipm sub Jectedf to i'ans atmosphercs innutreaswhleng

Lo possibi |1 ieg5o8h eHiat! ¥3! oPialdi3 060 USRARC LG ' WM RAPPPARLE 1

which t he oxygen eve vel ecrease the cu ar
sensitivity of S?neih'brWusfsSM ORATYOUS [systeppto Gmiaggrmgfomanmie& the

resul t sqgbfai nedsiitst MbGathe€d HnC &0i P est (cahPEE inte AireRe dERS & ﬁei’{}urﬁhsf the

resi stance of the,nervous_system The products which increase the
resistance of the nervous system. The products which increase the
resistance of the animals are consequently suitable for the treatment
and prevention of aggressions of the hypoxic type of the central

nervous system.

zo .
b. Method. _
The apparatus consists of an airtight transparent cage measuring 37 cm
high, 39 cm deep and 97 cm wide. This 140 Litre cage is providéd with
60 transparent compartments of 6 x 10 x 10 cm for separate
25 accommodation of 60 mice. .
\_ A fan ensures mixing of the atmosphere which circulates between the

compartments through a grid floor. The cage is equipped with a device
for introducing nitrogen at a constant flow rate, and with an opening
communicating with the ambient air.

30 The animals are male mice (NMRI strain) of 20 to 22 g. These are
fasted from the day before the test. The experiment is carried out on
the following day, simultaneously on three groups of 20 mice; a
control group receives water (25 lllkd) orally, and the other two
groups each receive, perorally, a prodact to be tested.

35 - Twenty=five minutes after the adrlnistration, the animals are
distributed random Ly amongst the compartments so that none of the

2.
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resi st ance of [the animals are consequently sui t abl e for the treat rrent and ST
preventi.on of aggreéssions of the hypoxit type of the c€ffral - nervous® = 3¥8E F-
system 20 b. Method. The apparatus conggsts of an airtight transparent

cage neasuring 37 cmhigh, 39 cmdeep and 97 cmw de. -This 140 litre cage

S provid with 60 transparent conpartnments of 6 x 10 x..10 cm for separate

25 F’?u[) gf@u&f f%ﬂﬂnﬁ?s 18 i@&tﬂ@fw §° &%m&igi ﬁ‘rhf d’i‘t % .

whi ch ci rcuI ate he conpart nents g oor .
equi pped wi t h Thigtyiminutes: aﬁterbm!reu g-hntwgﬁioat the tages s ﬂlmém

and with an OP-‘P{H" ncmi&?ﬂd 99 dicoRstdit #0& %Eea(f'lsoe‘Qitres iﬂ&ﬁtﬂ@t”m S
are nmale nice st rain), of hese are fasted fro'rnthe

before the te&! '?ﬁ%" BelomIpULe) | fs°"c&£PPgd3 uR1putesse the piacaphes thus’
si mul t 8neous| xonvaims S7bepgen. of 20 nice; a control group recei ves wat er

25 m/k t
7 oduct ‘T petbhLoadh"Pehdha bl WALl SHOSorSRF M RERRVE R Hdrk; v
the ani mal s athres survbmrechneamwyd camangst thec twentyacontnolsasimalisat Atone
of the 10 tR§ E%wa&pst:fé cgﬂé ri‘%'—épéﬁeti Qﬁatmieﬂtaﬂqf #d ‘irdﬁ‘irt’t@& g g@u()f

the cage. Thirty. m nuteé he adm ni strati e cage is clLose
ni.trogen i s afeReREY latera Etﬁtﬂ'%tﬁt“i‘id\n paghe orqup; of ﬂﬂ*tﬂiﬂ& are ReuNEgdy |

Nitrogeg per IFoRUé#oh fieée abwoﬁztm@%e&sﬁm ﬂtmw&tefﬁrttbwrérepeated

contains 3.7X_0x rema closed, untilL e crjtica

Shen o mor 6 CRaH rnpetees, 07 St e LE Bg pered no gt s i il of fRror
ani maLs. At t 6D} aroimexis, tremtmgerldaosmanddlo&r@ram erorrespondglnadnomtm A
few monments L3t f‘a gthe survivors in each group of animals are counted. 10
Fo\&/each dose of product tp be tested, the experi ments are r epeat ed once or
twice,” and t h&orceash dasecopRsaduct otestad,athe nynharopfisuniving animals

15 =« amongst those treated with the product is compared with the number of
surviving enilals. amongst the control animals. The difference between
these numbers expresses the protective activity of the product against
hypoxia caused by Llack of oxygen. The statistical significance (P) of
this difference is evaluated by the Fischer-Yates test.

20
Cc. Results,
Table 1 belou gives the results obtained for increasing doses of
products Z and B.
25 ' ' ' TABLE I
— |
Oral do'se' Number of surviving -
Product tested  in mmol/kg animals | P
| - controls treated
30 A 0.032 T 12/60 16/60 _ NS
0.1 8/60  7/60 NS
0.16 12/60  12/60 NS
0.32 10760  30/60 | <0.001
35 B 0.016 5/40 11740 NS

0.032 8/40 17/40 <0.6

~v
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.. 60) anl malLs tteateg per. dose and 40 (or QQ) corres ;;gg g cont.roL anlnaLs
Fer eaech dose of product tested, the Auntet “of-~ SUIAVSEERY ani naLs 15 '
anongst those treated with the product 16 conpared with the nunber of

: surviving ani maLs anongst the control aninmals. The difference between these
nunbers expresses the protective activity of the pr-oduct agai nst hypoxia
caused by Yack of oxygen. The statisti cal Igf (P) of this
difference is evaluated by the Fischer-Yagigggéskaﬁggp,. Results. TabLe |
bel ow gi ves the resuLts obt ai ned for increasing doses of products Z and 8.

2f5 5  tested Oral dose " " Nditlelr of Qsﬂlli\ﬂﬂﬁe . Nunmber
of surviving Produ st.e g ani nal s

P control s tréﬁggﬂﬁeéﬁfi- -EJ!ELEEE) animas )3, 12P60

16/ 60 S NS 0.1 _ 8/ 6Gontroly treated NS 0. 16
12/ 60 12/ 60 0.32 1(? 30/ 60

<0. 001 35 - B N?‘ 0.016 6/40 99%/ 40 1%/ 460'005
NS 0. 032 8/ 40 0718410 : 6/40 <9440 11 TABLE KO0.005
(contd.) OraL dose = Nunpesz of survivi ngpggr odugizegest ed <B.01
mol / kg ani mal s PS5 _
controlLs treated 0.1 6/40 - 19/40 <O. W5 0. 16
6/ 40 1019140 NS = difference<foP(Fighifizant. 5/ 40 17/ 40

<0.01 10 NS = difference not significant. d. Goncl usions.

d. Conclusions. ,
A, In this test, the laevorotatory enantiomer. according to the invention
(product B) increases the survival of the animals deprived of oxygen
15 . from a dose of 0.032 nol/kg.' The racemate (product A) exerts a
' similar activity only from 0.32 mmol/kg (first effective dose), and is
thus 10 times less active than the Laevorotatory enantiomer.

IX. Protection from cerebral ischaemia (rats).

a. Principle (C.6IURGEA and F. MOURAVIEFF-LESUISSE; loc.cit. under
L.a.). |
Electroencephalographic controls have shoun that ligature of the two
common carotids in the rat causes a true cerebral ischaemia: the
_ 25 electroencephalogram trace flattens and even becomes isoelectric
— (electric silence). o '

b. Method

_ Male Wistar rats weighing 250 and 350 g are anaesthetized with

30 pentobarbital. administered mtraperitoneally ina dose of 50 lglkg
(0.5 mL/100 9)e _
Inmediately after the anaesthesia, either the product to be tested,
dissolved in a isotonic solution of sodium chloride (treated animals),
or only an isotonic solution of sodium chloride or placebo (control

35 animals) is administered intraperitoneally in an amount of 0.5 mlL/100
g to the animals.

Coeen T TG




SerT T B A Lk el - MY

- ‘ i‘-'
In thi's test, ‘the faevor.ot. atory €hant, uomer according to the invention
(produet 8) increases the survival of“the ani'mal s depri ved -of oxygen 15
froma dose of 0.032 noL/kg. The racen#2e (product A) exerts a simlar
activity onl'y from0.32 mvol/kg (first effective dose), and is thus 10
tinmes Lessgactlve than the |aevorotatory enantioner. II. ‘Protection from

cerebral 2 n | 8{% am
MOURAVI EFF- LESUI ngéd g@tceu’ Q'ﬁ'ﬁ' 2‘?‘" ew &Elggc%‘?oenc ﬂj)hal. gq;%ghﬂd about s
r .

have shown t hken minytese Later; they M‘cb‘rﬂ?ﬁﬂ'ﬁ"a pLtaneously, cORpLat

true cerebral hsehma_stm'c%ousty onl ehé rmaephahmrsaaharacehélt&;sm -
and even becog&a ig{)’el ectric (eLectric silLence). b. Method Male Wstar rats

wei ghi ng 250 g are anaesthetized with 30 pent obar bi t aL
admi ni St ered iOvter Iapmr ialf@aeaidlyni'utaﬂmeobftlﬁowgddcg t0 be tegte@oor)pf the

| medi at eLy af [ e
di ssol ved |>/n l:%sot ofi ¢ so?‘??‘gdnsio f H(}R{Jm c 'cbgﬁg%t{rgz??e gtrqlélﬂfggt,heor
only an isotorfiteatadiianinakslsodi shecpilaciedo d#°th€eW(%ht#'b1l%59 .

animals) is acuuﬂhq;gt@r,-gd “m,aqmu,;e@ae&{dauyn an armunt of ‘0.5 n /100 g to

o oood and atfdME PEHrS: ikeEs fhe LIFat adddstratiated SoR Aishes ot yEhern
operatitn i s eiriodattetosbentestete Gt Ithe osurviiel mptreate daanimals) @ndobrpthhebo
reated ani miSo the, supyiviRg PRol" e G IRICARN Y aBlod BFmp O0UCT 10 B

tested or of t ace ose 0 be tested
(to the treat etyemy-rmug)hqwsmféepltaeeﬁtrs(ct admtréstmtim thaj effiicacy of the

admi ni ster ed aqguadawm riasowrtmea' w abLVenbOoyh$uaisCinddie dérdtdbarbital
adwni st ration, dose, el t her (%

. anaesthesia by section of the carqtids downstream of the Ligature.

15 . The number of surviving animals is recorded amongst both the treated

animals and the control animals. For each dose of product tested, the

number of surviving animals amongst those treated with the product is

compared with the number of surviving animals amongst the control

) animals. The difference expresses the protective activity of the

20 compoﬁnd against the lethality induced by the sinu'_ltaneous Ligature of

the two carotids. The statistical significance (P) of this difference

is evaluated by the Brandt-Snedecor test.

Ce Results.

25 ‘Table II below gives the results obtained for increasing doses of
. © products A and B:
TABLE II
_ ip dose ‘Number of surviving
30 Product tested  in mmol/kg animals P
: controls treated
A 0.32 6/29 8/29 NS
0.64 11730 21730 0.01
35 8 0.1 , 9/29 14729 NS
' 0.16 6/29 14/30 0.05



ML A LUTDF LN

1Y _ .
40"~ product to be tested (to the syrviving treated animals) or of
pl acebo. (to the surViving control animals) Is inf¥sted-a third. tine. RIS
Twenty-four hours after the first admniggration, the efficacy of the
Ligature is verified in all the animals under pentobarbital anaesthesia by
section of e carotids downstream of the Ligature. .15 The nunber of
surviving &ninmals is recorded anongst _botl;} EBE Er(eat e(c‘i ani mal s and the
control ani maLs. For each dose of product , (coRt umber of sur vi vi ng

ani mal s anongst those treated ip dhse he pr oduNumbes ofosgarietingyi t h t he nunber

of surviving apidilet QEpePst t r,ol ani ! -‘z The difference expesses
the protective et th R0/ 'commg’ainst the Lethalit '
i nduced by the sinultaneous Ligature of the Soptrels tceéated The statistical
signifigance (P)'of this differgpsg is eval uaigggh by thgBeandt - Snezﬁ_ r

or

test. c. Results. 25 TabLe Il belLow gives the results obtaine

I ncreasi ng doses- of products A and B: TABLE Il ip dose . Nunber of
surviving 30 - NS Prdiffertentegiotdsignificantyol / kg ani mal s

P controls treated A 0.32 6/ 29 8/ 29

NS 0. 64 11/ 30 21/ 30 0.01 35 _ B
0.1 d. Cogcbugions. 14/29 NS 0.16 . 6/29

14/30 10 Tabl® 9% shows3tRABLtRE bacs@iiel (Prdducto P50l
surviving Pr odgct tef'sgegf In mgohﬁgpméj(ard%r#rrgfs?scgﬁH oalcéwt)r ea?gd;S
0. 32 ose 9f3904 mmoidkgg In contrast,gthe hasveretatervrnentbemer
significant. daccoodirigisoothe invention (product B) protects the animals from the

o/ lethality induced by simultaneous ligature of the two carotids from
' 0.16 mmol/kg and thus proves to.be 4 times more active than the
15 - racemate. '

_ III. Toxicity _
Table III below gives, for the products A and B, the LD 50 in ng/kg

intravenously determined on the male mouse and the male rat: B

20
TABLE III
- Product tested - LD 50 in mg/kg
e ' _ o mouse rat
25 . ; A 1790 1500
\—/ ' |
: B 1081 1038

It can be seen from this table that the laevorotatory'ehantioner
according to the invention (prod:_ct B) is, Like the racemate (product
30 A) of very low toxicity and that the toxic dose is well above the
active dose. _ | _
The compound according to the present invention can be administered
either orally in the form of solid or liquid compositions, for example
in the form of tablets, capsdles, coated tablets, gelatin capsules,
35 solutions or syrups, or p'arenterall.y in the form of injectable
solutions or suspensions. | |
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10 «* Table Il shows that the racempte (product.A) .is only active froma
dase ofv.0.64 nol/ kg: In contrast, thé Laevorotatory enantioner according
to the invention (product B) protects tH& ani maLs fromthe LethalLity
.induced by simultaneous Ligature of the two carotids fromO0.16 nmol / kg and
t hus proverto be 4 tinmes nore active than the 15 . racemate.- I11.

_ IS;(LSI Itﬁ . rTanﬁ'(r)rllJJsl' 9 ﬁ&@w ééggfosfﬁf H&B? aErS’&%‘i‘iénﬁo?%'i‘etJ 3Fe L;Peﬁ?réd‘by
4 TABLE |11 Prtheceethadse sonventionadlyousad by kphapmacists. r:nnzso-pound
A accbfafng to t@%eﬁtion is mixed uitlloglsol.id or 19qiAd} tnohatoide,
seen fromthis tablLe t H] Laevor gLat or enant [ o accor d* to'I t he
i nvention (proB%‘E'ﬁe“i@“ X cA¢erptpate a0 3(?”"”" %50 e ¥ith, 3

Low toxScity adtisgeratinghagént,i a dosipi llifzewem;alhdvneem"&gt utth dadeurTng

cormpound accor Hm S I nvention can be adm ni stered either
oralLLy in the g mbfs‘wl?e%rrgr €+QUI d conposi.tions, for exanpLe in the form

of tablLets, caﬁewdeghamaﬂwcahmdxleng%mr|nreoapujloesqf 3ablets or capauiesns
or syrups, or Qﬂfeﬁbﬁréﬂaﬂslén stlfcH, 0&91 c? LEYuaC caPdonate) Uﬁta'cQ OEucrose,

suspensi ons. “pharnmacéuti cdl forns such as ‘sol uti ofs or
tabl ets are prﬁﬁ%{'leéélu'by‘tﬁh%atﬁeﬂﬁads conventionally used by pharmacists.

The conmund atkerpdiregntegé oF beviIVY ipPBdiSt HinX ek bhéha%eﬁﬂchd dUupbkﬁlibds
non-toxic, phag n}‘aceytlcafw acce tab+$ cgértgr and if ?@8 *ate W|th
di spersing agef?? ¥3&Y MIFRLRV e blaiks,  depead he 28 gﬁtg
svveet eners et cad®bhist ratdonsnaduthe abnditign eﬁtthefmipnepamdtthmdoiagalbhet S
Su ggzu' €S Al fumah@' cdn<04FY BetitleR’ E50 m§ Hn: 3 PPbér HIY AHABP "BeSe oAl ATRs.
' _ ‘As a non-limiting example of a composition containing the compound

15. . according to the invention, there is given below an example of a

capsule of 100 mg which can be used orally. '
Product B 100 mg

‘Avicels 217 mng
Mg stearate 5nmg
20 *Avicel is a brand name for a microcrystalline cellulose.
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»~ l
magnesi um steaJ ate etc 10 The pe( cent age of active product in the
phar maceut i cal corrp05| tions can vary “Within very wde tinmts, depending on-
t he node of adm.nistration and the condiysi on of the patient, and the dosage
for humans can vary between 250 ng and 3 g per day under these conditions.
As a non-lj#mting exanple of a conposition containing the conpound 15
accordingg L.nyen | A Nagbe bW &aa Le yOf Le of
100 g whic Ii(l:gﬁ‘o e*ﬁ’sg H}@ §'F§r gagc Bﬂp bgb(ﬁﬁg Av??’eﬁ"; L %E?é
Stearate 5 ng 20 *AV| cel is a brand nane for a mcrocrystalLLine
ceLLuLose. 25 g0 (§5—a\kfh3-5btﬁyﬁlzw&é-qtp}hm%e&idnﬁlae.St ates: BE, CH_ DE
FR, GB, IT, LI, LU , SE. 1.

(S) - al pha-et hyl - 2- oxo- 1- pyrroLi di neacet am de. 5 2. Process for the
~prepard@ion of2{ Pretehs- ﬂshythe pxeparapybnobifdi(smasebmdehyCha&azbeﬂ-zed

Itgnfogfgtﬁ r@'o‘l%aﬁéf traﬁig %réa,rpa}’ :i"c ta'tc \xﬁf a‘lpﬁ. éﬁﬂg %—’oxgtﬂg
hal of or natwrobltd‘leeamtrmlaimeﬂsC&Etedn amha demarahueprh;ssaels ~40P¢11and60%85 om .
and Z an aédexésm@lﬁhtham% kulﬂ ﬂ%e“@fomﬁtel%famn?oﬁmavlmwz?) iRWMGh 2 .

3. Process for preparation
pyrrolLi di H&i‘cé?&'ﬁﬁﬁf@tscﬁ]a?hﬂ% PE%'!I ai"'t‘i' L H&tawl(sﬂdifﬁérﬁafﬂﬂ@ul &Rakicasben

~ the forpgulsxoks &g Wlith @ ammbonid)i ch X represents a ZOOC- or [err] radical,
Z being an alkyl radical having | to 4 carbon atons and:-Hal a halLogen atom

and 20 - Y represents a -CH2- or -CO radictal,
3. Process for the preparation of (S)-alpha-ethyl-z-oxo-1—
o pyrrolidineacetamide, characterized in that an ($)-2-amino-butanamide of
the foraula * ' .
5 . o

X=CHCH,=Y~NHCH(C HG) CONHy  (A)

in which X represents a Z00C~- or.Halcuz- radical, Z being an alkyl radical
having 1 to 4 carbon atoms and Hal a halogen atom, and
20 Y represents a ~CHy~ or -=CO- radical,
with the proviso that Y is a =CHo~ radical when X represents a Z00C~-
radical and ¥ is -C0~ radical when X represents a HalCH,~ radical, is
cyclized in an inert solvent and in the presence of a basic catalyst
selected from z-hydr_-oxypyridine or tetrabutylammonia bromide in the
25 presence of potassium hydroxide. |

4. Process according to claim 3, chac}ac'terized in that the coupdund of
formula A is an alliyl. (S)—A-EU-(auih'oca_rbonyl)propleauinoJ-butyrate of
the formula ZOOCCHzCH'ZCHZNHCH(czl-ls)com-lz, and in that it is prepared by

30 condensing (S)-2~-amino~butanamide with an alkyl 4-halobutyrate of the
formula ZOOCCHZCHZCHzHaL, Z having the leaning given in claim 3 and Hal
being a halogen atom.

S. Process according to claim 3, characterized in that the compound of
35 formula A is an (S)-N-l:1-(alinocarbonyl)-propyl]-lo"4ha Lobutanamide of the
formula Hal.CHZCHZCHZCONHCI-I(czns)comlz, and in that it is prepared by

- -
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with the provi so that Y is a [err]=radical when X represents a ZOOC-

radical*and Y is -CO radical .when X répresents a Terr] radical, “is

cyclLized in an inert solvent and in the¥resence of a basic catal yst

sel ected from 2- hydroxypyridine or tetrabutylamonia bromde in the 25

presence ofpotassi um hydroxi de. 4. Process according to cLaim 3,

?g;ir 2CHN1 [ dt_ehaihha(sn-lheaiamqimniiléﬁrMhaaAloi-?aaﬁbw#mlt lluu[do o]f thed
-4- -dam nocar r -pbutyrate of, the fornula [err], an

inthat it' o “S? &65?&%39&5@%%3&%@’ ('S%"—'%—“ﬁﬂiﬁt(?-'but ananide with an

al kyl 4-hal obutyrate of the fornmula [err], Z having the meaning given in

claim3 and i I S i | B¢t

characteri zeﬁ 'n?ﬁﬁﬁeﬁﬁgeco%odﬁg?@s §‘gn€i(ﬁﬁn3||§aa iﬁ?gﬁgﬁﬁ@i ol l9 Ficiive

(S) - N-[3- (ameuRb oy Epitphaneshyi-R-oxarirrysne tidineacetamide dn gssasiation Mithand

in that itsolidpreNagerd pharmacéfticalexespients,S) - 2- ami no- but anani de with a

4- haLobutyryL halide of the fornmuLa [err], Hal being a hal ogen afom 6.

‘Ther apeutic conpositions containing a therapeutically effective 5 anount

of (S)-alLpha-ethyL-2-o0xo0-1-pyrroldineacetam de in association with solid or -

| i quid pharmaceutical excipients. 10 15 20 25 30 35 15 CLAIMS for the

Contracting State: AT 1. Process for the preparation of

(S) - al #@a- et hyl - 2- oxo- 1- . :

15 .
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pyrrol‘lg{ _‘cetam de, characterized in-that 5 a)

(S)*al pﬂaet hyl -.2- oxo- 1-pyrrol i di neacetlﬁ acid is reacted at a tenperature
bet ween -10C and.[err], successively wt s(1) an al kyl halLof ormate of the
fornmul a $al COOZ, in which Hal represents a hal ogen atom and Z an alLkyl

radi cal thavitg | to 4 carbon atons and with (2) amonia; or 10 b) an

(S)- 2- agh n€ fiorrithe ContrantingrStakes [AIrr] -(A) in which 15 X _
represents a ZOOC- or HaLCH2- radical, Z being an alkyL radical haV| ng 1 to
4 carbon atons and Hal a hal ogen atom and Y re resents a[err

radi cal, with the RiieRAss fiafatthe jrrepacetionaf c45)tihrhace r%ﬂ"&?'ﬂ'

ZOOC radl fb?br@lﬁ‘@i?(edc&tame rehdrsctlertd 41X thakr esents a [err] radicaf, is

I d t f b t | yst
sel ected éﬁf%n?%ﬁ&rtﬁe‘%? -3?/;513[‘59%%%&52“%?% AP BT L
presence of pumparmrlayblsmai\e-m C Rratc 60 C,acxsmcésagvtky otizhn€12, an alkyl
h t d f
characterizedyd fy¢h, onyI fp?@g% Jle Pe H]a@fr)boz Oﬁﬁuhﬁ}cﬁ hﬂ %P%%@Wts a halogen

(S) - 4[[1(amnoca am no frate
ZOOCCH2 CH2 CH2 Ak (0B )anoniky U iadieal thastinier 1 to b epebany agme st ilithg ()
(S)-2-am no- bﬁ@mgx@ W|th an al kyl -4-hal obutyrate of the fornmuLa [err], Z

bei ng an al kyl di_cal toms and Hal a hal ogen atom
30 3. PiBc sa'é(,‘é rzﬁFHB“’F g‘él"l"r‘%ﬁ#cﬁﬁrg Pzed in that the conpound of

formula Ais an (S)-N-[1-Cani nocarbonyl)-propyl]-4-hal obut anam de of the

formula [err], and in that %c&zﬂ_prggﬂi&ch

Wens
(S)-2-am no-butanam de with Vrye the 35 fornuLa [err],
Hak_bei ng a hal ogen atom

in which N - _ _
15 . X repreéents a 200C~ of natcuz- 'radi cal, Z being an Slkyl radical
having 1 to & carbon atoms and Hal a halogen atom, and
Y represents a -CH,~ or =C0~ radical,
with the proviso that Y is a ~CH,~ radical when X represents a Z00C-
radical and Y is =CO0- radical when X represents a HaLCHz- radi eal, is

20 cyclized in an inert solvent and in the presence of a basic catalyst
selected from 2~hydroxypyridine or tetrabutylammonia bromide in the
presence of potassium hydroxide. '

2. Process according to claim 1, characterized in that the compound of
25 formula A is an alkyl (S)=-4~CC1-Caminocarbonyl)propyllaminol-butyrate of
_\J' the formula ZOOCCHZCHZCHZNHCH(CZHS)comlz, and in that it is prepare& by
condensing (S)-2-amino~butanamide with an alkyl 4-halobutyrate of the
“formula ZOOCCHZCH_ZCHZHaL, Z being an alkyl radical having 1 to 4 carbon
atoms and Hal a halogen atom. .
30 .
3. Process according to claim 1, characterized in that the compound of
formula A is an (S)-N-t1-(alino<_:arbonyL).-propyl:l-l.-halobutananide of the
formula HalCHZCHzCHZCONHCH(CZHS)CONHZ, and in that it is prepared by

condensing ($)-2-amino-butanamide with a 4-halobutyryl halide of the -
35 formula HalCH CH CH cOHal, Hal being a halogen atom.
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