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UCB SOCIETE ANONYME and ) 
UCB PHARMA, INC . ) 

Plaintiffs, ) 

v. ) 
Civil Action No. 

MYLAN LABORATORIES, INC. and ) 
MYLAN PHARMACEUTICALS, INC., 1 : 0 4- C V- 0683 > 

UNITED STATES DISTRICT COURT MAR 10 

FOR THE NORTHERN DISTRICT OF GEORCtIW'1P~ Cierk 
ATLANTA DIVISION 

! ; Clerk 

Defendants . ) .'Q 

COMPLAINT FOR PATENT INFRINGEMENT 

Plaintiffs UCB Societe Anonyme and UCL3 Pharma, Inc ., for their complaint 

against Defendants Mylan Laboratories, Inc . and Mylan Pharmaceuticals, Inc ., 

hereby allege as follows : 

THE PARTIES 

1 . Plaintiff UCB Societe Anonyme (hereinafter "UCB S.A .") is a 

corporation organized and existing under the laws of Belgium, having its principal 

place of business at Allee de la Recherche 60, B-1070 Brussels, Bel mm . 
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2. Plaintiff UCB Phanna, Inc. is a United States indirect wholly- 

owned subsidiary of UCB S.A . and a corporation incorporated under the laws of 

the state of Delaware, having its principal place of business at 1950 Lake Park 

Drive, Smyrna, Georgia 30080. 

3 . UCB S.A . and UCB Plianna, Inc. are at times collectively 

refereed to hereinafter, as "UCB ." 

4 . UCB holds an approved New Drug Application from the United 

States Food and Drug Administration ("FDA") for a levetiracetam ((S)-alpha- 

ethyl-2-oxo-l-pyrrolidineacetamide) formulation which it sells under the name 

KEPPRA4 . 

5 . On information and belief, Defendant Mylan Laboratories, Inc . 

("Mylan Laboratories") is a corporation organized under the laws of Pennsylvania, 

having a principal place of business at 1500 Corporate Drive, Suite 400, 

Canonsburg, Pennsylvania 15317, and may be served with process at that address . 

6 . On information and belief, Defendant Mylan Pharmaceuticals, 

Inc. ("Mylan Pharmaceuticals") is a corporation organized under the laws of West 

Virginia, having a principal place of business at 781 Chestnut Ridge, Morgantown, 

West Virginia 26505, and may be served with process in Georgia by service on its 

Case 1:04-cv-00683-WSD   Document 1    Filed 03/10/04   Page 2 of 29



-3- 

registered agent, Corporation Service Company, 40 Technology Parkway South, 

#300, Norcross, Georgia 30092 . 

7 . On information and belief, Mylan Pharmaceuticals is a wholly- 

owned subsidiary of Mylan Laboratories, which operates Mylan Pharmaceuticals 

as a division of Mylan Laboratories and controls the activities and affairs of Mylan 

Pharmaceuticals . 

8 . On information and belief, the acts of Mylan Pharmaceuticals 

complained of herein were done at the direction of, with the authorization of, and 

with the cooperation, participation, the assistance of, and at least in pan for the 

benefit of Mylan Laboratories . 

JURISDICTION AND VENUE 

9 . On information and belief, Mylan Laboratories and Mylan 

Pharmaceuticals (hereinafter collectively referred to as "Mylan") have engaged in 

activities together related to the subject matter of this action and are subject to 

personal jurisdiction in this judicial district . 

10. Mylan sells various products and does business throughout the 

United States including in this District . 
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11 . On or about January 23, 2004, Mylan, pursuant to 21 U .S.C . 

§355(j)(2)(A)(vii) and (j)(2)(B), and for the purpose of meeting requirements 

allowing it to file an abbreviated new drug application as prescribed by that statute, 

sent notices of certification to UCB at its offices in both Smyrna, Georgia and 

Brussels, Belgium . By sending stick notices of certification, Mylan required UCB 

either to sue Mylan for patent infringement or forfeit UCB's rights under 21 U.S .C . 

§355(j)(5)(B)(iii) . This suit is filed in response to those notices of certification . 

12 . This action arises under the Patent laws of the United States and 

the Food and Ding laws of the United States, Titles 35 and 21, United States Code. 

Jurisdiction is based on 28 U.S .C . §§ 1331, and 1338(x) . Venue is proper in this 

Court under 28 U.S .C . §§ 1391(b), 1391(c), and 1400(b) . 

FIRST CLAIM FOR RELIEF : '223 PATENT 

13 . UCB realleges paragraphs 1-12 above, as if set forth 

specifically here. 

14 . UCB Pharma filed New Drug Application ("NDA") No . 021- 

035 by which the United States Food and Drug Administration first granted 

approval for a 250 mg, 500 mg and 750 mg tablet, including the active ingredient 

levetiracetam, or (S)-alpha-ethyl-2-oxo-l-pyrrolidineacetamide . These tablets, 
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described in UCB Pharma's NDA, are prescribed and sold in the United States 

under the tradename KEPPRA"' 

15 . United States Patent No. 4,837,223 ("the '223 patent," copy 

attached as Exhibit "A"), entitled "(S)-alpha-ethyl-2-oxo-l-pyrrolidineacetamide 

Compositions" was duly and legally issued on June 6, 1989 to UCB S.A. upon 

assignment from the inventors Jean Gobert, Jean-Pierre Geerts, and Guy Bodson . 

The '223 patent claims, inter alia, pharmaceutical preparations of levetiracetam 

((S)-alpha-ethyl-2-oxo-l-pyrrolidineacetamide), the active substance of 

KEPPRA'°' . 

16. UCB S.A . has been, and still is, the owner of the entire right, 

title and interest in the '223 patent and possesses the exclusive right to sue for 

infringement of the '223 patent . 

17 . By notice referred to in paragraph 11, entitled "Notice of 

Paragraph IV Certification U.S . Patent No . 4,837,223 Levetiracetam Oral Tablets," 

Mylan notified UCB that it lead submitted an Abbreviated New Drug Application 

("ANDA"), and has in connection with that ANDA, filed a certification with 

respect to the '223 patent under Section 505(j)(2)(A)(vii)(IV) of the Federal Food, 

Drug, and Cosmetic Act (21 U.S.C. § 355(j)(2)(A)(vii)(IV)), seeking approval by 

the FDA to manufacture, use, and sell Mylan's proposed product, called 
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"levetiracetam ; tablet, oral ; 250 mg, 500 mg and 750 mg," as a generic version of 

the KEPPRA "' product. Plaintiff UCB Pharma received the Notice of the 

Certification on January 26, 2004, and Plaintiff UCB S.A. received the Notice of 

Certification on February 3, 2004. 

18 . Mylan seeks approval of its ANDA prior to the expiration of 

the '223 patent . 

19 . Mylan alleged in the Notice of Certification that the '223 patent 

is not infringed by its proposed Mylan levetiracetam products . 

20. Mylan alleged in the Notice of Certification that the '223 patent 

is not valid . 

21 . Mylan has infringed the '223 patent under 35 U.S .C . § 

271(e)(2)(A) by filing an ANDA and seeking approval by the FDA to engage in 

the commercial manufacture, use or sale of a drug claimed in the '223 patent 

before expiration of the '223 patent . 

22 . The proposed Mylan levetiracetam products will, if approved 

and marketed, infringe the '223 patent. 

23 . On information and belief, Mylan is aware that the proposed 

Mylan levetiracetam products, if approved, will be made, used and/or sold in 

contravention of UCB's rights under the '223 patent . 
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24 . UCB is entitled to full relief provided by 35 U.S .C . § 271(e)(4), 

including an order of this Court that the effective date of the approval of Mylan's 

ANDA be a date that is not earlier than June 6, 2006, the expiration date for the 

'223 patent, or any other later expiration of exclusivity to which UCB is or 

becomes entitled . 

25 . Mylan was aware of the existence of the '223 patent and, upon 

information and belief, was aware that the filing of its ANDA and certification 

with respect to the '223 patent constituted an act of infringement of that patent . 

26. Mylan's statement of the factual and legal bases for its opinion 

regarding the validity of the '223 patent is devoid of an objective good faith basis 

in either the facts or the law. 

27 . Mylan's infringement of the '223 patent is willful . 

28 . This case is an exceptional one, and UCB is entitled to an 

award of its reasonable attorney's fees under 35 U.S.C. § 285 . 

SECOND CLAIM FOR RELIEF : '639 PATENT 

29. UCB realleges paragraphs 1-12 above, as if set forth 

specifically here . 
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30 . UCB Pharma filed NDA No. 021-035 by which the United 

States Food and Drug Administration first granted approval for a 250 mg, 500 mg 

and 750 mg tablet, including the active ingredient levetiracetam, or (S)-alpha- 

ethyl-2-oxo-l-pyn~olidineacetamide . These tablets, described in UCB Pharma's 

NDA are prescribed and sold in the United States under the tradename KEPPRA"' 

31 . United States Patent No . 4,943,639 ("the '639 patent," copy 

attached as Exhibit "B"), entitled "(S)-alpha-ethyl-2-oxo-I-pyrrolidineacetamide" 

was duly and legally issued on July 24, 1990 to UCB S.A . upon assignment from 

the inventors Jean Gobert, Jean-Pierre Geerts, and Guy Bodson. The '639 patent 

claims "(S)-alpha-ethyl-2-oxo-l-pyrrolidineacetamide," die active substance of 

KEPPRA'"'. 

32 . UCB S.A . has been and still is the owner of the entire right, title 

and interest in the '639 patent and possesses the exclusive right to sue for 

infringement of the '639 patent. 

33 . The portion of the '639 patent subsequent to June 6, 2006 was 

disclaimed . However, the '639 patent received a Patent Term Extension under 35 

U.S.C. § 156 extending its term for a period of 1,157 days from June 6, 2006. At 

present, unless some additional extension is granted, the '639 patent will expire on 

August 6, 2009 . 

Case 1:04-cv-00683-WSD   Document 1    Filed 03/10/04   Page 8 of 29



-9- 

34 . By notice referred to in paragraph 11, entitled "Notice of 

Paragraph N Certification U.S . Patent No . 4,943,639 Levetiracetam Oral Tablets," 

Mylan notified UCB that it had submitted an ANDA, and has in connection with 

that ANDA, filed a certification with respect to the '639 patent under Section 

505(j)(2)(A)(vii)(IV) of the Federal Food, Drug, and Cosmetic Act (21 U.S .C . § 

355 (j)(2)(A)(vii)(IV)), seeking approval by the FDA to manufacture, use, and sell 

Mylan's proposed product, called "levetiracetam ; tablet, oral ; 250 mg, 500 mg and 

750 mg," as a generic version of the KEPPRA'R' product. Plaintiff UCB Pharma 

received the Notice of the Certification on January 26, 2004, and Plaintiff UCB 

S.A. received the Notice of Certification on February 3, 2004. 

35 . Mylan seeks approval of its ANDA prior to the expiration of 

the '639 patent. 

36 . Mylan alleged in the Notice of Certification that the '639 patent 

is not infringed by its proposed Mylan levetiracetam products . 

37 . Mylan alleged in the Notice of Certification that the '639 patent 

is not valid. 

38. Mylan has infringed the '639 patent under 35 U.S.C. § 

271(e)(2)(A) by filing an ANDA and seeking approval by the FDA to engage in 
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the commercial manufacture, use or sale of a drug claimed in the '639 patent 

before expiration of the '639 patent . 

39. The proposed Mylan levetiracetam products will, if approved 

and marketed, infringe the '639 patent . 

40 . On information and belief, Mylan is aware that the proposed 

Mylan levetiracetam products, if approved, will be made, used and/or sold in 

contravention of Plaintiffs' rights under the '639 patent . 

41 . UCB is entitled to full relief provided by 35 U.S.C. § 27l(e)(4), 

including an order of this Court that the effective date of the approval of Mylan's 

ANDA be a date that is not earlier than 1,157 days from the original expiration 

date for the '639 patent (currently August 6, 2009), or any other expiration of 

exclusivity to which UCB is or becomes entitled . 

42 . Mylan was aware of the existence of the '639 patent and, upon 

information and belief, was aware that the filing of its ANDA and certification 

with respect to the '639 patent constituted an act of infringement of that patent . 

43 . Mylan's statement of the factual and legal bases for its opinion 

regarding the validity of the '639 patent is devoid of an objective good faith basis 

in either the facts or the law. 

44 . Mylan's infringement of the '639 patent is willful . 

Case 1:04-cv-00683-WSD   Document 1    Filed 03/10/04   Page 10 of 29



11 - 

45 . This case is an exceptional one, and UCB is entitled to an 

award of its reasonable attorney's fees under 35 U.S .C . § 285 . 

PRAYER FOR RELIEF 

WHEREFORE, Plaintiffs respectfully request the following 

relief: 

(a) A judgment declaring that the effective date of any 

approval of Mylan's ANDA under Section 505(j) of the Federal Food, Drug, and 

Cosmetic Act (21 U.S .C . § 355(j)) for Mylan's proposed levetiracetam products 

must be no earlier than 1,157 days from the expiration date of the last patent in suit 

to expire (currently August 6, 2009) that is infringed; 

(b) A judgment declaring that the '223 and '639 patents 

remain valid, enforceable, and have been infringed by Defendants Mylan 

Pharmaceuticals and Mylan Laboratories ; 

(c) A permanent injunction against any infringement of the 

'223 and '639 patents by Defendants Mylan Pharmaceuticals and Mylan 

Laboratories, their officers, agents, attorneys, and employees, and those acting in 

privity or concert with them; 
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(g) Such other relief as this Court may deem proper . 

Dated : March 10 , 2004 

Georgia Bar No. 066900 '~/ 
Michael B. Terry 
Georgia Bar No. 702582 
Sarah M. Shalf 
Georgia Bar Na 637537 
BONDURANT, MIXSON & 

ELMORE, LLP 
1201 W. Peachtree Street, N.W . 
Suite 3900 
Atlanta, Georgia 30309 
(404) 881-4100 phone 
(404) 881-4111 fax 

- 12- 

(d) Judgment be entered that Defendants' infringement of the 

'223 and '639 patents was and is willful, and Plaintiffs are entitled to their 

reasonable attorneys' fees pursuant to 35 U .S .C . § 285 ; 

(e) To the extent Defendants have committed any acts with 

respect to the subject matter claimed in the '223 and '639 patents, other than those 

acts expressly exempted by 35 U.S .C. § 271(e)(1), Plaintiffs be awarded damages 

for such acts, which this Court should treble pursuant to 35 U.S .C . § 284; 

(f) Costs and expenses in this action ; and 

Attorneys for Plaintiffs 
UCB Societe Anonyme and 
UCB Pharma, Inc . 
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Robert L . Baeclitold 
Bruce C. Haas 
Scott K. Reed 
FITZPATRICK, CELLA 

HARDER & SCINTO 
30 Rockefeller Plaza 
New York, New York 10 112 
(212) 218-2100 phone 
(212) 218-2200 fax 
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OF COUNSEL: 
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Related US . Application Data 
[62] Division of Set. No . 733,790, May 14, 1985, Pat . No. 

4,696,947. 

[30] Foreign Application Priority Data 
May 15, 1984 [GB] United Kingdom .. .. . .. . . . .. .. . 84/12357 

[51] Int a+ . . .. . .. .. .. .. . . . .. C07D 207/277; A61K 31/40 
[52] US. Q. . .. .. ..... .. . _.. .. . . . . . . . . . . . . . . . . . . 514/424;548/543 
[58] Field of Search ..... .. . . . .. . . . . . . . . . . . . . 548/543;514/424 

Exhibit A-1 

United States Patent n9i 
Gobert et al . 

[34] (S)-Ai.PHA"ETfIYL-7'0X0-I-PYB " 
ROLIDINEACEfAMIDE COMPOSITIONS 

[75] Inventors: Jean Gobert, Brussels; Jean-Pierre 
Ceerb. Leglise; Guy Bodvoo, 
Hellefontainq all of Belgium 

[77] .4svigaa : UCH Saiete Auouyme, Brussels, 
Belgium 

[0] Notice : the portion of the term of this patent 
subsequent to Jun. 6, 2006 has been 
disclaimed . 

1211 Appl . No . : 75,277 

[22] Filed: Mar. u 1987 

[U] Patent Number 4,837,223 
[as] Date of Patent: ~ Jun. 6, 1989 

[56] Referenca Cited 
FOREIGN PATENT DOCUMENTS 

2081508 12/1971 France . 
2368275 5/1978 France . 

Aimary Examiner-David H. Sponger 
Attorney, Agent, or Firm-Wenderoth, Lied & Ponack 

[57] ABS1RACi' 

(S)-alpha<thyl "2oxo" 1-pyrrolidineacetamide, its prepa-
ration end pharmaceutical compositions containing the 
same. It can be prepared either by reacting (5)-slpha-
ethyl-2-oxo-l-pyrsolidineacetic acid successively with 
an alkyl hslo[ormate and with auunonia, or, by cycliz-
ing an (S)-2-amino-butanamide of the formula 
X-CHzCH3-NFICH (C1H5)CONHz wherein Y is a 
-CFI!-radical when X represents a ZOOC-radical 
and Y is a -CO- radical when X represent a Fia1G 
[i2-radical, Z being a CI-C4 alkyl radical end Hel a 
halogen atom. 
This laevorotatory enantiomer has been found to have 
significantly higher protective activity against hypoxia 
and iuhemia then the cortespondiag racemare. 

3 Claim, No Dnxings 
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2 

This reaction is generally carried out in dichloro- 
methane at e temperature between -10' and -60' C 
The (8)alpha-ethyl-2-oxo-l-pyrrolidineacetic acid, 

used in this reaction, can be obtained from the racecnic 
(.)-alpha-ethyl-2-oxo-I-pymolidineacetic acid by 
chemical resolution in accordance with methods known 
per se, for example by forming a salt of [his acid with en 
optically active base and isolating the salt formed with 
(S)-alpha-ethyl-2-oxo-I-pyrrolidineacetic acid by suc " 
cessive crystalliations in an appropriate solvent ((or 
example benzene) . 
By way of examples of optically active bases which 

can be used for this resolution there may be mentioned 
alkaloids such u brucine, quinine, strychnine, quinidine 
end cinchonidine and amines such as alpha-methyl-ben-
zylamine and de6ydroabietylamine (cf. 5. H. W ILEN et 
al ., Tetrahedron, 33, (197'x, 2725-2736). Particularly 
favourable results ere obtained by using alpha-meehyl-
benzylamine and dehydroabietylamine. The raceatic 
(t)-alpha-ethyl-2ozo-I "pyrrolidineacetic acid used as 
the starting material can be obtained by saponi(ying the 
corresponding alkyl stars, the synthesis of which has 
been described in British Pet. No. 1,309,692 . 

(b) cycliting an (S)-2-aminobutanemide of the for-
mula 

This application is a division of application Ser . No. 5 
733,790 filed May 14, 1985, now U.S . Pat No . 
4,696,943 . 
The present invention relates to the novel compound 

(5)-slpha~thyl-2oxo-l-pynolidinmcetamide, as well 
as to processes for the preparation thereof. It also re- 10 
laces to pharmaceutical compositions containing the 
said compound . 

British Pat. No . 1,309,692 describes the compound 
alpha-ethyl-2-oxo-l-PYrrolidinrscetamide (melting 
point 122' C.) and states that the compounds of this type 15 
can be used for therapeutic purposes, for example for 
the treatment of motion sickness, hyperkinesie, hyperto" 
ma and epilepsy 
Moreover, it also mentions that these compounds can 

be applied in the field of memory disorders in normal or 20 
pathological conditions. 

It is also known that alpha~tLyl-2oxo-l-Pyr-
rolidineacetsmide possesses a protective activity against 
aggressions of the central nervous system caused by 
hypoxias, cerebral ischemia, etc. (Ptiammzie, 37/11, xs 
(1982), 753-765) . 

Continuing rueuch work in this field, we have pre. 
pared and isolated the levomtntary enaatiomer of al-
pha-ethyl-2"o:o-l-pyrrolidineacetamide and have 
found that this compound differs in a completely.unpre" 30 
dictable manner from the known racemic form, by 

(1) having a 10 time higher protective activity 
against hypova (antihypoxie) end 

(2) having e 4 times higher protective activity. against 
iuhemia (antuschemia) . ~ 75 
As a result of this =expected combination of proper- 

ties the laevorotarory maudomer of alpluethyl-2oxo-
I-pyrrolidineacetamide is more suitable for the treat-
mwt end prevention of hypoaic and ischemic type 
aggressions of the central nervous system . The impor- W 
tart[ contribution of the hypouc phenomenon i¢ certain 
pathological conditions of the central nervous system 
suggests that this compound has a therapeutic effect in 
the treatment of the consequences of cerebral vascular 
accidents end of cranial traumas, of the sequels of the as 
ageing process or of circulatory insufficiencies of the 
central nervous system resulting from cerebral-ischemic 
or hypo:ic accidents occurring for example during 
birth. The compound may also be used in hypoxic-type 
diseava of other organs or tissues, such as the been and 50 
kidneys . 

Accordingly, the present invention relater to the 
laevorotatory euautiomer of alpha-ethyl-2oxo-l-pyr-
roGdineacetamide which has the S absolute configura-
tion, the said compound being substantially free from 55 
[he dextrorotetory enantiomer which has the R absolute 
configuration. 
(S)-alpha~fLyl-2oxo-l-pyrsolidinescetamide ac. 

cording to the present invention cannot be obtained 
directly from the racemic form by separating the two fia 
eoantiomen. It can be prepared by one or other of the 
following processes: 

(a) reacting (S)-alpha<thyl-2-oxo-l-pyrtolidineacetic 
acid successively with (1) an alkyl haloformate of the 
formula }1a1C002 in which Hel represents a halogen 65 
atom and Z an alkyl radical having I to 4 carbon atoms 
end with (2) ammonia The alkyl halofotmate is prefera-
bly ethyl chloroformate . 

in which 
X represents a ZOOC- or HaICHi- radical, Z 

being an alkyl radical having 1 to 4 carbon atoms, and 
Hal a halogen atom, preferably chlorine or bromine, 
and 
Y represents a -CHZ- or -CO- radical, 

with the proviso that Y is s -CHz- radical when X 
represents a ZOOC-- radical and Y is a -CO- radical 
when X represents a He1CH3- radical . The cyclization 
of the (S)-2-amino-butanemide of formula A is curled 
out in an inert solvent, such as toluene or dichlorometh-
ane, et a temperature of from 0' C. to the boiling point 
of the solvent. This cyclization is advantageously car-
ried out in the presence of e basic substance as a cata-
lyst 'Chic catalyst is' preferably 2-hydroxypyridine 
when the compound' of formula A is an ester 
(X=ZOOC-) end tetrabutylammonium bromide 
when the compound of formula A is a halide (X=HaIC-
H2-). 
When X represents a ZOOC- radical and Y is a 

-CHZ-radical the compound of formula A is an ally! 
(S)4-[[1{eminocarbouyl)propyl]amino]butyrate of the 
formula ZOOCCA1CHzCHzNHCH(CiHs)CONHy, in 
which Z Las the meaning given above . The latter can be 
prepared by condensing (S)-bamino-butanamide with 
an alkyl 4halobutyrate of the formula 
ZOOCCHICHZCHaHa1, in which Z has the meaning 
given above and Hal is a halogen atom. 
When X represents a HalCH2- radical and Y is thus 

e -CO- radical, the compound of formula A is (S)-N-
[I-(aminocarbonyqpropyl]A-halobuanamide of the 
formula HaJCH2CH2CH2CONHCH(C2H,)CONH2, in 
which Hat lies [tie meaning given above. This latter 
compound can be prepared by condensing (S)-2-amino-
butsnamide with e 4halobutyryl halide of the formula 
HaICHZCHZCH1COHal, in which Hal is a halogen 
atom 
73e ruction between the (S)-bamino-butanamide on 

the one hand and the alkyl 4-halobutyrote or 4helobu" 
tyryl halide on the other hand, is generally carried out 

Exhibit A-2 

(S)-ALPHA-E'I'HYG2-0XO-1 "PYR- . 
ROLIDWEACELAMIDE COMPOSIT10N5 

X-CHyCH7-Y-NHCH(CpHS)CONRy (w) 
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4,837.223 
in an inert solvent, suck as benuioe, toluene, dichloro-
methant or ecetoni(rite, at a temperature oPkom -5' to 
+7C0' C. and in the pmuaes~oF an acid acceptor such 
u a tertiary Organic, Ease (tot example tritilkylamim) or 
an inorganic bast (for example potassium carbonate or 
hydroxide or sodium carbanaut: or hydroxide). 
When X represents e 21aiCH=- radical and Y a 

--CO- radical, it is not absolutely necnaery m isolate 
the compound of formula A obtained Crow the starting 
materials mentioned above. IQ fact, the compound of 10 
formula A, Obtained in situ, can be cycliwd directly to 
the (5'paiphatthY]-2-oxo-Z'PYrmlidinescetauilde ac- 3A.: 8 (0.2 mole) of (5)-alpha-eihYl-2-ow-I-PY 

of dicbloro-in 225 cerdiag to the present invention (see Example 4 below) . To4idineacstic acid axe 
criec4r to -37 C. 24 .3 g {x24 The (5)-1.smino-butsnamide wed as sinning material 

13 minutes . reac " can be obtained from (S)"2-amino-butyric acid by em- ~5 ylamine are added drapwise 
lion manolyau of the corresponding mctfiyt ester in actor- mixture is [hen cooled co -d0' C. and 243 g (0.224 
male) Sanee with the method described by K. POLRERS a of ethyl c5iloroEormate arc added war 12 min-

a aueam of ammonia is paced through al is I, Med, Chem. 14,(45).(1971),49"97 . utw. 
for d/ hours 13e mixture is then 7%e following examples are given for the purpose of .~ 

and the am-))lustraconn only, to return w 
by flotation and monium are In these examples, the opricaE purity of the corn- axis 

is distilled obtained was vetiP~ed 6y calorimetric 8etermi- 4 with dichtacomechane . 
nation of the differential enthalpiu (C . FOUQLIEY and udder reduced p:sswre . The solid scidue thus oE-

ssd is dispersed in 55 m3 toluene and the 1. 7ACQU&S, Tetrahedron, 23, (1967), 40D4-19). u tai 

r-
suspended at 

methane cooled mole) of 
The Over 

Thereafter, 
the mixture reaction 
allowed ambient temperature 

formed removed 
washed The solvent 
off 

dispersion is l 

EXAMPLE I stiffed for 30 minutes and then filtered The product is 
recrystallized from 280 ml of ethyl stance in the pru" 

{a} Pr¢pasaxoa of the (R)-alpha-methyl-6enxylamine ants of 9 g of 4,4 am molecular surva at powder form . 
salt oP(5y-alpha-eWyl-2oxo-S-pyrtolidinear,~ticacid 24 .6 g of (S}alpha-ethyl-Zozat-py:iotidineattte-
8.7 kg (50.8 mates) of teremic ( t}alphe' .̂thY4.2ox4 3o m'i're obtained. 

i-PYrxolidineacetia acid are suspended in 21 .5 liters o£ Melting poise 115'-1184 C. 
anhydrous benzans in a 30 liter reactor. To this suspen- lalPha]pu=-89.7' (c=1, aceione~ 
sio¢ is added gradually a solution containing 3 .08 kg yida 32.3%. 
{25 .45 males} oR{R)qt}slidss-weihYlbcmYlamiue and Analysis fox CqEitaNz6xia 9y : caicainted : C 56A5 ; tt 

2 .575 kg (25.49 moles) of uietbylamiae in 2.4 titers of 35 8 .29 ; N 16.46; fond; 56 .71 ; 9.22 ; 16 .48; 
anhydrous beazcne. This mixture is then heated to re- The c (t)'alpha-ethyl-2-ozal "pyrsulidinea-
flux temperature until complete dissolution [t is then cedc acid used in this eynthesuhesLeen prepared in the 

cooled and allowed to crystn7lize for a few hours. 7 .)3 Lei described below . 
kg of the {&}atpha.mechyt-henzyis¢sine s,It of (S) A solution containing 788 g (19.7 moles) of sodium 

alpha-e1hy1.2ow-l-pyrrolidintacetic acid are thus ob- 40 hydroxide in 4.35 liters of water is introduced over Z 
reined. hours into a ZiJ liter flask containing 3.65 kg (1834 

Melting point : 148'-ISI' C. Yield : 77.!%. +~~)ofethyl(.)"alpha-Mfryl-2-oxal "pyrrotiGineacc 

This salt may be pacified by heating under rsiSnx in take at a mmQezature not exceeding, 60- C. When this 
483 liters of bauzene for 4 hours. The mixture i+ tooled addition is complete, the temperature or the mixture is 
and Mined to obtain 5,040 kg of the desired sort 43 raised to 80' G and the alcohol formed is distilled off 

Melting your: 752'-153 .5' C. until the temperature of the reaction mixture reaches 
Yidd: 47,$5%x. . 10']' C . 

The reaction mixture is then cooled to D' G and 7 .66 
(6) Preparation at titer (14.S moles) of 12N hydrochloric acid is added 

(S)-alpha-Mhyi"2~ao-l-pyttolidiaeacetic acid 50 over two and a half hours. The precipitate formed is 
Mitred off, washed with 2 liters of toluene and rearys. 
tailize6 iiom isopropyl alcohol. 2.447 kg of raccmic 
C3?-aiAba-ethyl-2-aw"1-pyrrolidinepcstic acid, mel4ng 
at l55'-1 Sfi' G, u¢ thus obtained. 
Yield: 1896 . 
Analysis fat CroAs5N03, is %u : calculated ; C 56. 12 ; FT 

7,65 ; N 83 B; found: $5 .92 ; 8. 10., 7 .97; 

EXAMPLE Z 
(a) Preparation of elhyS 

(SS-9-l~~-Caminocarbonyl}propylisminaj,bmyrate 

143 .6 ml (1 .035 mote) of atethylemine are added to a 
suspension of 6'l.75 g (0.]45 mote) of {S}2-amino 
bnmnemide hydrochloride ([alpba)DP5 : t2b,1'; c=1, 
methanol) in 400 ml of taluene.l'de mixture is heated to 
80' C . and 671 g (U345 mole} of ashy; 4-brnmobuty~asc 
Are introduced dropwise. 

5.04 kg of the salt obtained in (a) above arc dissolved 
in 4 littrs of water. 724 g of n 30%a sodium hydroxide 
solution are added slowly so that the pH of the solution 
reaches 12.6 and the temperature does not exceed 25' C. 55 
7'6e solution is stirred for a further ?D urinates and the 
c,lD1+a'muhY3 "benxYlamine liberated is "treated repeal . 
silly with a tout volume of Is titeis of benzene . 
The aqueous phase is then acidified ro a pH at 1 .1 by 

adding 31 liters of bN hydrochloric acid . The preeipi- 60 
late formed is Braced off, washed with water and dried. 
The filtrate it exaeaed cepte;edty with a total vol-

ume of 50 liters The orgattic phase 
is dried over sodium sulfate and filtered and evaporated 
to dryaess under reduced pressure, 65 
The residue obtained after the evaporation sad the 

precipitate isolate previously, we dissolved together in 
14 liters of hot dicNoromethene. The d[eWammechscre 

Ethibit A-3 

4 
is distilled end replaced at the distillation rate, by !4 
litsrs of toluene from which the product crystallizes. 
The mixture is cooled to ambient temperature and the 

crystals we filleted o17 to obtain 2.78 kg of (S)atpha-
ethyl3-oxo-l-pYrrolidineececic Acid . 

Melting Point : 125.9' C . 
[alpiu]om=-26.4' (c= 1, acetone) . 
Yield : 94.5% . 

(C) Preparation of 
{Sj-slpha"amyl-2-oaat "pyrrolidineacccamidt 
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The reaction mixture is maintained at 80' C. for 10 
hours and then filtered hot to remove the triethylamioe 
sale . The filtrate is then evaporated under reduced 
pressure and 59 g of an oily residue consisting essen-
tially of [he monoalkylation product but containing also 5 
a small amount of dialkylated derivative are obtained . 
73e product obtained in the crude state has been used 

as such, without additional purification, iv the prepera-
tion of (S)"alpha<thyl-2-oxo-I "pyrrolidineacecamide by 
cyclization. I0 

(b) Preparation of 
(S)alpha"ethyl-2"oxo-l-pyrtolidineacetomide 

54 g of the crude product obtained in (a) above are of dissolved is 125 ml o! toluene in the presence of 2 g of 1 5 5)-alpha- "2-oxo" 1-pyrrolidineacetamide 2-hydroxypyridine. The mixture is bored at I10' C. far 
example illustrates a verdant of the process of 12 hours. 

The insoluble matter is filtered off hot and the (ware Example 3, is which the 4-chlorobutane-
is then evaporated under seduced pressure. wide in situ v not 84 g 
The residue u purified by chromatography on s cot- 20 tedium sulfate are added to a of 69 .25 g (0.5 

umn of 1.1 ~g of silica (column diameter: 5 em; fluent: mole) of (S)-bsminaburansluide in 600 
a mixture of ethyl acetate, methanol end concentrated o[ dichloromeHune at ambient temperature. The 
ammonia solution in a proportion by volume of 85:12:3). iv cooled to 0' C. and g of ground potas-
The product isolated is recrystallized from 50 ml of slum hydroxide ere added, followed by 8.1 g (0.025 

ethyl acetate to obtain 17 .5 g of (S)-alphaethyl-2oxo-1- ZJ ale) of tet:nbutylammonium bromide in 100 
pyrroliduieecetamide . ml of dichloromethane. A of 77 .5 g of 4 

Melting point: 117' C . cNorabuTyryl chloride in ml of dichloromelhene is alpha]pv: -90.0' (c=1, acetone) . dropwise at 0' G, vigorous 5 Yield : 414'0 . Lours' reaction, a 29 g of potassium 

Preparation 
( ethyl 

This 
intermediate 

obtained isolated. of anhydrous 
suspension 

hydrochloride 
nil 
mixture 115 

dissolved 
solution 

100 
added with stirring. After 

further ground 
EXAMPLE 3 30 hydroxide are added. Two tours later, the reaction 

(a) Preparation of mixture is filtered over Hyllo-cal and the filtrate evapo-

(S)~N-[1{eminocerbonyl)pmpyl]-4chloro-butanamide rated ouch reduced pressure. 71e residue (93.5 g) is 
dispersed in 130 ml of hot toluene for 45 minutes. The 

345 .6 g (2.5 moles) of ground potassium carbonate are resultant mixture is filtered and the filtrate evaporated 
mined with 138 .5 g (l mole) of (S)-2-ami¢obuteauaide 35. under 'educed pressure . The residue (71 .3 g) is dis-
hydrochloride in 2.5 thus of aee%onitrile . T'he reaction solved hot in 380 ml of ethyl acetate to which 23 g of 0,4 
mixture is cooled to 0' C . and a solution of 129 .2 g (1 .2 = molecular sieve in powder form ere added . This mole) of 4chloroburyryl chloride in SOD ml of acemni- mixture is hewed to rcllux temperature and filtered hot . trite u introduced dropwix . After the addition, the pier cooling the filtrate, the desired product crystal-Iactionmixture isallowed toreturn toambient umper-ao yes to give 63 g of (S)-alphaethyl-2oxo-l~pyr-ature ; the insoluble matter u filtered off and the filtrate ~oGdineacetsmide. evaporated under reduced pressure . The crude ~cddue 
obtained is stiffed in 1 .2 liter of anhydrous ether for 70 Melting point : 117' C . 
minutes u a temperature between 5' and 10' C. The [alpha]p25:-91 .J' (c=1, acetone). 
precipitate is filtered off, washed twice with 225 ml of as Yield : 74.14'0. 
ether end dried is vacuo W obtain 162.7 g of (S)"N" [1- PHARMACOLOGICAL TESTS 
(eminocubo¢yl)propyl]-4-chlorobutmunide . 

Melting point: 118'-173' C. Racernic elphecthyl-2-oxo-I-pyrrolidineecetamide 

[alpha]DA -18' (c=1, methanol). (compound A) . end (S)-alpbacthYl-2oxo-1-PYr-
Yield: 78.7%. SO rolidineecetamide (compound H) of the present inven" 

The dude product thus obtained is very suitable for tioo were subjected to pharmacological tests. 
the cycliastion stage which follows . It can-however be 1, protection against hYPoxia (mouse) 
purified by stirring for one hour in anhydrous ethyl a8 
acetate. a. Principle (C. QIURGEA and F. MOL7RAViEFF-

Melting point 110'-122' G 35 LESUISSE; Pmc . Xth Intern . Coogr. of the Coll. 
[alpha]D25: -22.2' (c=1, methanol) . Intern. Neuro-psych: Pergamon Press, Oxford and 

New York, 1978, p. 1623-163q . 
(b) Preparation of The principle of this test lies in measuring the posa-

(S)-alpha"ethyl-2-oxo-l-pynolidiueacetemide bilitia of survival of the organism subjected to an atmo-
6.2 g (0.03 male) of (S)N{I{eminocarhanyl)propyl]- 60 sphere in which the oxygen level is progressively de . 

4-chlorobutanemi and 0.484 g (O .OOIS mole) of teo- c+eesed. Due to the particular sensitivity of the nervous 
rabutylammonium bromide ere mixed in 45 ml .af di- system to this type of aggression, the coups obtained in 
chloenmethane at 0' G under a nitrogen atmosphere. this lest can be interpreted as a measure of the resistance 
2.02 g (0.036 mole) of potassium hydroxide powder are of the central nervous system . Compounds which in . 
added over 30 minutes, at such a rate that the tempos- 65 cruse the resistance of the animals to this stress are 
mre of the reaction mixture does not exceed +1' C. suitable for the treatment and prevention of hypoxic 
The mixture is then stored for one hour, after which a type aggressions of the central nervous system . 
further 0.lg(O.OOlBmole)ofground potassium hydrox- 6 . Method . 

Exhibit A-4 

ide is added and stirring continued for JO minu[ct a[ 0' 
C. The mixture is allowed to return to ambient tempera 
tore. The insoluble matter is filtered off and the filtrate 
is concentrated undo reduced pressure . The residue 
obtained is recrystallized from 40 ml of ethyl acetate in 
the presence of 1.9 g of 0,4 ram molecular sieve. The 
latter is removed by hot filtration to give 3. 10 g of (S)-
alpha<thyl-2oxo-l-pyrrolidineacetamide. Melting 
point- 116.7' C. 

[ilphaID2s : -90.1' (c=1, acetone) . 
Yield : 60.7%. 

EXAMPLE 4 
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The apparatus consists of an airtight transparent cage evorotatory enantiomer of the present invention is 10 
37 cm high, 39 cm deep and 97 cm wide. This 140 liter time more active then the corresponding racunate. 
cage is provided with 60 transparent compartments 

II . Protection against cerebral ischemie each 6X lOX ]0 cm, meting it possible to separately (rats) 
eccomodaue 60 mice . 5 A. Principle (C . GIURGEA and F. MOI7RAVIEFF-
A fan ensures circulation of the atmosphere between LESUISSE ; .xe above under [a. 

the compartments through a grid floor. The cage iv E7ectrorncephalographic controls have shown that 
equipped with a device for introducing nitrogen at e the ligature of the 2 common carotids in the rat causes 
constant flow rate, and with an orifice communicating a true cerebra] iscLemia : the electroencephalogram 
with the ambient atmosphere. Male mice (NMRI strain) 10 trace flattens and even becomes iwelectric (electric 
weighing 20 to 22 g, ere dept fasting as from the day silence) . 
before the tat . The experiment is effected on the fol- b. Method . 
lowing day, simultaneously on 3 groups of 10 mice ; a Male Wistar rats weighing between 250 and 350 g ere 
control group is given water (23 ml/kg) orally, and the enest6etized with pentobarbital administered iutaperi-
o[her two groups are each given orally a compound to 15 tonmlly et a dose of 50 mg/kg (0 .3 ml/100 g) . 
be tested . Immediately after the anesthesia, the animals ere 

25 minutes after the administration, the animals ere administered intraper¢oneally with an amount of 0.5 
distributed at random amongst the compartments so ml/100 g, either the compound to be tested dissolved in 
that none of the three groups is concentrated in t pen an isotonic sodium chloride solution (treated animals), 
fermd area of the cage . 20 or only an isotonic sodium chloride solution or placebo 
30 minutes after administration . the cage is closed end (control Animals). About 20 minutes later, the 2 com-

nitrogeu is admitted into it at ¢ coastmt flow gate (7 .75 man carotids ere exposed and about 10 minutes later 
liters of technical grade nitrogen per minute) for about ligahved simultaneously. This operation is effected 
37 minutes, at which stage the atmosphere contains ZS simultaneously on the control animals and the treated 
3.7% oxygen . animals. 
The cage is left closed until the critical moment AO hour after administration of the compound to be where no more than 3 survivors Are observed among tested or of the placebo, there iv again administered the 30 control animals. At that moment, the cage is inVapvitoueally the same dose of either the compound opened and atmospheric air admitted into it. A few 30 to be tested (to the treated Animals) or the placebo (to momrnu later the survivors in each group of animals the control animals). 

Are counted. 5 hones after the first administration, there is adminis-For each dose of compound to 6e tested, the experi- fared for the third time the same dose of either the 
merits ere reported once or twice, sad the results pooled compound to be tested (to the surviving treated ani-ro obtain a minimum of 40 (or 60) animals treated per 35 mals) or the placebo (to the surviving control animals). don and 40 (or 60) corresponding control animals . 24 hour after the first administration the efficacy of the 
For each dose of compound tested, the number of ligature is verified in all anima]; under pentobarbital 

surviving animals among these treated with the com- Anesthesia, by section of the carotids downstream of the pound is compered with the number of surviving Ant- ligature. The number of surviving animals is recorded 
mats among the control animals. The difference ho- 40 Among both the treated animals end the control animals. tween these number expresses the protective activity For each dose of compound fated, the number of sur-o( the compound against hypouia caused by oxygen viving animals among those treated with the compound deprivation. The statistical significance (P) of this dif- ;s compered with the number of surviving animals fere¢ce is evaluated by the Rather-Yates test . Among the control animals. The difference expresves the c. Results. qy protective activity of the compound against the lethal- Table I below give we results obtained for increav- ;ty induced by the simultaneous ligature of the 2 ca. ing doses of compounds A and H . rotids. The statistical significance (P) of this difference 

TABLE 1 is evaluated by the Bnndt-Snedecor teat . 
Number of surviving C . Results . 

O's] time animals 50 Table Il below give the results obtained for increas-
Compound fiested ' in mrtrolhg content trev'ed P ing doses of compounds A and H. 

A 0.032 12/60 16/60 NS TABLE 11 0.1 also 7160 Ns 
0.16 mso ivso Ns Number of surviving 
0.32 10/(p ]0/60 <0 .001 ss CompowE intnperiwwl animals 

B 0.016 3/b 11/t0 NS o,m dax in mmo lhg . . . trot treated P 
0.0.11 !/b 17/W X0 .6 A 0.32 6/29 8/29 NS 0.1 6/40 79/0 <0 .005 0.64 11/30 21/30 0.01 0.16 6/40 19/10 60 .005 B 0.1 9/19 1989 N5 0.73 3/4D 17/10 <a01 0.16 6/29 14/30 0.05 

NS - nnlNOly roniipifium. by 031 A/)0 19129 0.01 
nonndllum knee. 

d. Conclusion. 
NS - diRe 

In this test, the laevorotstory enantiomer of the in- d. Conclueioas. 
vention (compound B) increases the survival of the Table II shows that the racemate (compound A) is 
animals deprived of oxygen when administered at doers 65 only active from a dose of 0.64 mmol/kg upwards. In 
from 0.032 mmol/kg upwards. The ncemate (con- contrast, the laevomtatory rnentiomer of the invention 
pound A) "am a similar activity only from 0.32 (compound H) protean the animals, from 0.16 mmol/kg 
mmol/Icg upwards (1st effective dose). Thus, the la- upwards, against the lethality induced by the simulta- 
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neoue ligature of. the two carotids and thus proves to be The percentage OF active product in the pharmaceut6 
4 times more active then the recemete. cal compositions can vary within very wide limits de- 

III . Toxicity . 
Pending upon the mode of administration and the condi-
tion of the patient . The humor posology can vary be-

Table III below give, for compounds A and H, the 5 (wean 250 mg and 3 g par day . 
LDP, in mg/tg, determined on the male mouse and the The is given below a non-limiting example of a 
male rat after intravenous administration: . composition containing the compound of the invention 

TABLE III 
i"e. a 100 mg gelatine capsule for oral administration : 
compound H: 100 mg 

LDm In mute la avicel (microcrystalline cellulose): 217 mg 
Compound =id mouu ra[ Mg 5tC8r8IG : 5 mg 

A 1790 1500 WC Cwm: 
e 1081 1038 1 . A pharmaceutical composition comprising a thera-

peudcally effective amount of (5)-alpha-ethyl-2"oxo " 1-
As can be men boor this table the laevorotatory anon- 15 pyrrolidineecetsmide and a pharmaceutically accept-
Homer of the invention (compound B) has, like the able solid or liquid diluertt or carrier therefor, said cam-
racemete (compound A), very low toxicity end the position being substantially free of (R)-elphatthyl-2-
coxtic don is well above the active dose . oxo-l-pyrrolidineecetsmide. 
The compound of the present invention yen be ad- 2. (S)-elphe~ethyl-2oxo-l-pyrsolidineacetanude sub-

ministered either orally in the form of solid or liquid ZO stantially free of (R)-alphaclhyl-2oxo-l-pyr-

compositions for example, in the form of tablets, pills, rolidineacetamide, prepared by the process which com-

dngees, gelarine capsules, solutions or syrups, or puw- prism cycliimg, in m inert solvent and in the presence 

uratly in the form of iqjectable solutions or suspensions. of a basic substance, m (S)-2-aminobutanamide of [he 

pharmaceutical forms such as solutions or tablets are u 
formula 

prepared according W conventional pharmaceutical X-ctiyCH2-Y-NHCH(ciNS)CONx= 
methods. The compound of the invention may bemired 
with a solid or liquid non-toxic pfisimaceutically ac- in which 
ceptable carrier and optionally with a dispersant, a stn- X represents ZOOC- or Ha1CHz-, wherein Z is 
biliur and where necessary, colorants and sweeteners. 30 alkyl of 1 to 4 carbon atoms end Fill e halogen 

Similarly the solid or liquid pharmaceutical carriers atom, and 
mad in these compositions ere well known. Y represents -CHz- or -CO-, 

Solid pharmaceutical excipienta foe the preparation with the proviso that Y is -CH=-- when X represents 
of tablets err capsule include, for example, stsech, talc. ZOOC-, and Y is -CO- when X represents Ha1C-
calcium carbonate, lactase, sucrose sod magnesium 35 HZ-. 
steerate. 

40 

65 

50 

55 

60 

65 
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[57] AHSI'RACP 

(5)"alp}uKthyl"Yoxo-l"pyaolidmeacetamide, its preps-
radon and pharmaceutical compositions containing the 
same. It cJa be prepared either by reacting (S)-alPha-
etLyl"2-a:o-l-pyrrolidineacetic acid successively with 
an alkyl haloformate and with wimoms, or, by cycliz-
ing en (S)"2-amino-butauemide of the formula 
X-CH2CHz-Y-NFICH(C2He)CONFf=wherein Y v 
a -CHl-- radical when X represents a ZOOC- radi-
cal and Y is a -LO- radical when X represents a 
Ha1CH2- radical, Z being a CI-C4 alkyl radical wd 
HeI a halogen atom. 

This laevorotatory enandomer has been found to have 
significantly higher protective activity against hypoxia 
and ischemia than the corresponding ncemete. 
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end with (2) ammonia TLe alkyl heloCocmate is pcefera- 
4S1"AI.PHA"EPIIY42-OR0 .1"PYR" bly ethyl chlamtoimate. 

ROLIDINEACEI'ANME This reaction is generally tamed out in dichloro-
metLane at a temperature between -10' and -60' C. 

Thin application is a division of application Set, No. 5 13e (5)-alphaethyl-2"oxo-l-pynolidinwcetic acid, 
025,277, Filed Mar. 12, 1987, now U.S . Pat No. used in this ruction, can be obtained from the racemic 
4,877,223, which application u, in hum, a division of (_)-alphaethYl-2~io-l-PYmlidiaeecelic acid by 
application Su. No . 733,790, filed May 24, 1985, now chemical resolution in accordance with methods (mown 
U.S. . Pat No . 4,696,943. per u, for example by forming a salt of this acid with an 
The preset invention relates to the novel compound IO optically active base and isolating the salt formed with 

(S}alPhaethyl-2oxo-1 "PYtmGdiaeacefsmide, tie well . (S)-dpha~thyl-2bxn-l-PYaolidiueecetic acid 6y suc-
as to procwn for the preparation thereof. It alga re- cssive cryatallisadona m appropriate solvent (for ex-
latest to pharmaceutical compositions containing the ample benzene) . 
acid compound. By British Pat No. 1,309,692 describes the compound IS, 

way of examples of optically active bases which 
yen be used for this resolution there may be mea6oned 

slpLa~thyl-2ozo-4Pymolidinncehmide (melting Ak-1,ids such as btuciuq quinine strychnine, 4uinidine 
point 122' C.) and states that the compounds of this type and cinchanidine and amino such u s]pha"met6ylhen-
na be used for therapeutic purposes, for example for zylamine and dehydroabietylamine (c[. S. H. WILEN et 
the treatment ofmotion aiclmes,Lypaldnesin,hyperto" a], Tetrahedron, 33,(197n,2727-273 . Particularly epil ep sy. 
~ alpha-methyl- 
Moreover, it also m4om that these compounds can ~ 

favourable mink are obtained by using eIPL+-methyl-

be applied in field of memory disorders in normal or ~°$Y~e gad dehydroabiUylamine. 

pathological conditions. 
The raeemic (±}~p~.~~yl_p .oxo-l-pynolidinea-

It is also known that dpLa<thy1.2-ozo-l-pyc- cede acid need as the starting material can be obtained 
rofidineocetemide possesses a protective activity against x7 by °ap°°'f~°B the corresponding ~Ikyl eaten, the ty¢" 
aggressions of the orattsl navow system round by ~~~ °F which has been described in British Pat No. 

1309,691 bYPOxia+, cerebral ischemia, em. (P6u- 
mazia37/1(,(1982), 733-76~. (b) cyclizing an (S}2-ammo-batsnamide of the for-

Coutiuviag research work in thin field, we have pro- m° 
pared and isolated the laevarotatory euantioma of 30 x-tsticxr-v-rrficx(cix,)coNKx (w) alpha_ethyl-2o:a1-PYrrolidiaeaeepmide and have 
found that this compound differs in a completely mpre- ia which dichble manner from the known totemic form, by . X represents s ZOOC- or Ha1Cfi2- radical, Z being (1) having a ]0 time high= protective activity aQans[ arn alkyl radical having I to 4 carbon atoms, and Hat 

bYpoxia (aatidypn°°) and 35 a halogen atom, preferably chlorine or bromine, and (2) having a 4 time higher protective activity against Y represents a -CHr or -CO- radical, 
with the proviso that Y is a -Cfii- radical when X As a result of this unexpected combination of proper- represents a ZOOS radical and Y is a--CO-radical us the luvoiotaWry rnaatiomer of dphaethyl-2-ozo- 

1-pyaolldimcehmide is more suitable far the treat- 40 "'hen X represents a HaICHx- radical . The rycl'vaCan 
mans and prevention of hypoxic end ischemic type °f the (5)-2-aminobutmamide of formula A is carried 

aggressions of the central nervous system . 1Le impor- tint is e¢ inert solvent, such a+ toluene or dichlarometh-
tant contribution of the hypoAC phenomenon in certain °°°, at a temperature of from 0' C. to the boiling point 

pathological condidom of the central nervous system °f the solvent. "Ilils cyclvaROn is advantageously car-
suggests that this compound has a therapeutic abets in 45 ri°d out in the presence of s basic substance as a cola-
the treatment of the consequences of cerebral veveWar lYot This catalyst is preferably Lhydroxypyridine 
accidents and of cranial traomaq of the aequelu of the when the onmpouad of formula A is an ester 
sgdng process or of circulatory insufficiencies or the (X=ZOOC-) and teua6utylemmonium bromide 

central nervous system raWting from cerebral-iuhemic when the compound of formula A v a halide (X=He1G 

or hypoitic accidents occurring for example during so H2-)" 
~ birth. lLe compound may oleo be used in Lyppl[IFfyQE When X represents a ZOOC- radical and Y is a 

diseaan of other orgava or tissues, such u the heat and -fir radical the compound of formula A is an alkyl 
kidneys . (S)4a1 "(emimcarbonyl)pmpyl]amino]butyrateof the 

Accordingly, the present invention elate to the formula ZOOCCHiCHzCH2NHCH(C2Hs)CONH=, in 
Isevororotory enmtiamer of alpha-thyl "]oxo-l-pyr- 55 which Z has the meaning even above. 'Ihe latter can be 
edidineacetsmide which has the S absolute contigun- Prepared by condensing .(S)-2-amino-butansmide with 
(ion . the said compound being substantially free from an alkyl 4halobutyiate of the fotmala 
the dextrorotatory enandomer which has the R absolute ZOOCCH=CHiCH3Ha1, in which Z has the meaning 
configuration. given above and Hat is a halogen atom . 

(5)-a1pLa~thyl "2oso"I-PYmlidineacetsmide ac- 60 When X represents a HaICHx-radical and Y is thus 
cording to the present invention carrot be obtained a -CD- radical, [he compound of formula A is (S)-N . 
directly from the recemic form by separating the two [1-(aminwarbmyl)pmpyl]4-halobutanamide of the 
enanlicmaa. It coo be prepared by one or other of the formula H&1CH2CH2CH2CONHCH(C2H5)CONH2, in 
following processes : which Hat ha the meaning given above. This latter 

(a) reacting (S)alpLatthyl-2-oxo-l-pyrrolidineace4c 63 compound can be prepared by condensing (S)-2-amino-
acid successively with (1) an alkyl fialofo`mate of the butanemide with a 4helobutyryl halide of the formula 
formula HaICOOZ in which Hsl represents a halogen Ha1CH:CH2CHzCOHaI, in which Had is a halogen. 
atom and Z an alkyl radical having 1 [0 4 carbon atoms atom 
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The reaction between the (S).2ymino-butwmide on is distilled and replaced at the distillation rate, by 14 

the om Land and the alkyl 4LYohutyram or MLmlobu- liters of toluene from which the product crystallizes. 
tyryl halide an the older hand, u generally carried out The mixture v cooled to ambient temperature and the 
in an inept solvent, such u benzene, toluene, dic6lo'o- crystals ue filtered off W obtain 278 kg of (5)-dpha-
metheae or acetonitrilq se a temperature of from -5' m s ethyl-2oxo-l-pyrloGdinucedc acid. 
+ 100' C and in the presence of an acid acceptor such Melting point: 115.9' C [alpha]p20=-26.4' (c= I, 
u a tertiary organic base (for example tiicthyLmine) or acetone). Yield: 94.3%. 
an inorganic base (for example potassium carbonate or (c) Preparation of (S)-alpha<thyl-2oxo-l-pyr-
6ydroxide of sodium carbonate or hydroxide) . rolidinexetamide When X represents a HvCH1- radical cud Y a 10 341 g (02 mole) of (S)-aIpha<thyl-2oxo-I-PYr--LO-- ratio,- l, it is not absolutely necessary to isolate ralidineaatic acid we suspended in 225 ml o[ dichloro-the compound of formula A obtained from the fluting methame cooled w -30' G 243 g (0.24 mole) of tdeth-matedals mentioned ahova In fact, the compound of 
formula A, obtained in atu, can be cyclized directly W Ylamine one added dropwiee over IS minute. The ruc-
the (S)alpLaethyl-I-oxo- I-Pyrrolidinawe"miAe ,c_ is tion mixture is then cooled to -40' C. cud 24 .3 a (0.224 
cabling to the present invention (see example 4 below). ale) of ethyl chloroformate are tided over 12 min- 

utn.TLaelter, a strum of ammonia u passed through The (S).2-amino-buhoamide mid v starting material 
can be obtained from (S)-2-amino-butyric acid by am" the mixture for 4+ boon 7Le racoon mixture u then 
monolysie of the cormpondmg methyl afar in accor" meowed to return a ambient temperature end the am-
duce with the method described by K. FOLICERS et =p monium salts foamed ire removed by filtration and 
in J.Med.C6em.14,(6),(1971),484-487. washed with dichlofomethane The solvent v distilled 
The [ollwing'wmpla are given for the purpose of off under reduced preyure. T'he solid residue then ob-

illustration only uiaed is dispersed in SS ml toluene and the dispersion is 
In three examples, the optical purity of the corn- stirred for 30 minutes and then filtered . The product is 

pounds obtained was verified by calorimetric determi- 23 recrystallized horn 380 ml of ethyl acetate in the pra-
muon of the differential mtLalpies (C . FOUQUEY cud mce of 9 g of 0,4 um molecular sieve in powder foam. 
l. JACQUES, TetraLedroo,23,(1967),1009-19) . 24.6 g of (S)-dpba-ethyl-2ozo-l-PYrroGdineacen-

P.%AMPLE I made are obtained. 
Melting 

(a) Preparation of the (R)-meth I- ym;oe 
point : 115'-I18' G ~ilPtu]p~~=-89 .7' 

3o 
(c 

ace tone) . 
Lltot(5}dphaKthYl"2ozo-1-PYrmlidiuacetic+cd Analysis ~ ioCYHd

: 72390. 
4N=01 in 9n calculated : C 56.45. H 

3.7 kg (10.A moles) of racemic (:t-)-dphaet6yl-Loxo- 8.29. N 16.46. found: 56 .71. 8.22. 16.48. 
I-PYrrolidioecede acid arc suspended in 21.5 titan of The neemic (2)-alplue[hyl-2-oxo-l-PyrroGdiuea-
aohydmur benzene in a 30 tits reactor. To thin smpm- twit acid mid in this synthesis has been prepared in the 
LOG O added gradually a solution containing 3.08 kg 3s mama described below. 
(23.45molu)of(R}(t}vphamethyl-benzylsmineand A solution containing 788 g (19.7 mole) of sodium 
2373 kg (23A9 moles) of tiiethylamine in 2.4 liters of hydroxide in 4.35 liters of water is introduced ova 2 
anhydrous benzene. This mixture v then heated w [e, boon into i 20 liter flask containing 3.65 IcQ (18.34 
flux temperature until complete dissolution It is then molo)otethyl (*).vphtethyl-2b:o-1-pyrrolidineaco-
caokd and allowed to crystallize for a few boon. 3.73 40 hte at a temperature not exceeding 60' G When this 
kg of the (R)alpha"methyl-benzylamine salt of (5)- addition it complete, the temperature of the mixture is 
alphaethyl-Ioxo-l-pyrralidinaceac acid are then olr raised t0 80' C. and the alcohol famed is distilled off 

until the temperature of the reaction mixture reaches 
Melting point: 148'-151' C. Yield : 77.17e . Ipp " 
The salt may be purified by heating order ieflux in as '1'ye racoon mixture u then cooled to Os C. and 1.66 

48 .3 liters of benzene for 4 boon. The mutate is cooled titer (19.8 mole) of ]2N hydrochloric add u added 
and filtered to obtain 5.040 kg of the desired salt Melt- over two cud a half ham. The precipitate loaned is 
ing point- 152'-173.3' C. Yield: 67.854'a . filtered air, wuhcd with 2 titan of toluene and mrye " 

(b) Preparation of ~~ from isopropyl alcohol . 2 .447 kg of raceroic 
melting (S)alPhasthyl-2oxo-l"PY+rolidia~acedc acid (f~vphaethYl "lozo-l-PYnolidinmetic acid melting ~ 

at 5 .04 kg of the salt obtained is (a) above we dissolved 
153'-I56' C . . ere thin obtained. Yield ; 789e . 

in 9 liters of water. 710 g of a 3p~, sodium hydroxide gnu for C~Ff~~NOy is % calculated: C 56.12 . H 
7.63. N 8.18. found: 55 .32. 8.10. 7.97. 

solution are added slowly w that the pH of the solution 
ruche 12 .6 cud the temperature does not exceed 25* C. 55 EXAMPLE2 
71e solution is stirred for a further 20 minutes and the (a) preparation of ethyl 
alplu-metLylbenzylamine liberated if extracted repuF (g),q,[[t{ymjnocarypnYl)ProPYI]ami¢o]butyrate 
wily with a total volume of IS liters of benzene. 

I'he aqueous phase is then acidified to a pH of 1.1 by 143.6 ml (1 .035 mole) of Iriethylamine are added to e 
adding 3.2 liters of 6N hydrochloric acid the pmcipi- 60 suspension of 47.77 a (0 .345 mole) of (S)-2-amino. 
fate famed is filtered off, washed with water anti dried. bunnamide hydrochloride ([alpha]p=5: +26.1'; c=1, 
The filtrate u extracted repeatedly with a total vol- methanol) in 400 ml of toluene. The enamors is heated to 

urns ot30liters of dichloromnhme. The organic phase 80' .reel 67.2 g (0.743 mole) of ethyl abromobutyrxte 
is dried over sodium sulfate anti filtered end evaporated ere introduced dropwise. 
to drynm untie reduced pressure . 65 The motion mixture is maintained at 80' C. for !0 
The residue obtained after the evaporation anti the boon and then filtered hot to remove the triethylnmine 

precipitate isolate previowly, are dissolved WgetLer in salts. 7'he filtrate is then evaporated under reduced 
14 liters of hot dichlorometLane. The dichloromethane pressure and 79 g of an oily matins consisting euen- 
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belly of the monoal]cylation product but containing also latter u removed by hot filtration to eve 3.10 g of (S)-
s small amount of dialtyloted derivative are obtained. alphxtLyl-2-o:o-4py=lidinmceumid- 
The product obtained i¢ the ands situ has been used Melting point: 116.7' G [alpha]pu: -90.1' (c= l, 

as such. without additional purification, in the prepera" acetone). Yield: 60.795 . 
tioa of (S)-alphaethyl-2oxo-l-PYaelU:o . .c.t. .., :d. by 3 
cycliralion EXAMPLE 4 

(b) Preparation of Preparation of 

54 g of the crude product obtained in a) shove are to Tie example illustrates a variant of the process of 
dissolved in 127 ml of toluene in the presence of 2 g of Example 3, in which the intermediate 4chlocobunna-
2-hydraxypyeidia. The mixture is hared at ! ]0' C for mide obtained in situ it not Isolated. 84 g of anhydrous 
12 hours sodium sulfate are added m a suspension of 69.25 g (0.5 

The insoluble matte is filtered off hot and the filtrate mole) of (S)-2-aminobutanamide hydrochloride is 600 
u then evaporated ends reduced prwun . 13 m1 of dicLlommethane at ambient temperature. The 
The residue is purified by chromatography on a col- curture is cooled W 0' C. and 113 g of ground pot+s" 

umn of 1 .1 kg of silica (column diameter. 3 cm; elueat : yum hydroxide are added, followed by 8.1 g (0.073 
a mixture of ethyl acetate, methaook and concentrated mole) of tetnbutylemmonium bromide dissolved in 100 
ammonia solution m a proportion by volume of 85 :123). ml of dicLlorometLme. A solution of 77.5 g of 4 
The product isolated is recrystallized from 50 ml of zp chloro6utyryl chloride in 100 ml of dichlorometlv is 

ethyl acetate to obtain 17.5 g of (S}alpLa<tLyi-2oxo-1- added dropwise at 0' C., wih vigorous stirring. After 3 
py`rolidineecetam;de, hoop' reaction, a turther.l9 g of ground potassium 
Melting point: 1l7' C. [alpha]vv: -90.0' (C= 11 see- hydroxide are added. Two hours later, the reaction 

tone). Yield. 4146. misters is filtered over HyRacd and the filtrate evapo " 

EXAMPLE 3 
23 rated under reduced pressure. 1te residue (93.3 g) is 

dispersed in 130 ml of hot toluene for 43 minutes. T'he 
(o) Pnpvatiom of resultant mimes is filtered and the filtrate evaporated 

(S)-N-II("'"'"^" "e'^nYl)ProPYn-4~w=bur.~.,ad . order redeem pressure. 'I3e residue (71.3 g) is dis-

343.6 g (Z.5 males) ofgrowW potassium carbonate ere solved hot m 380 ml of ethyl acetate to which 23 g of 0,4 

mixed with 13&5 g (1 mole) of (S)-2-amino-butanamide 30 "m molecule sieve in powder form are added. This 

hydrochloride in 25 liters of acetonitn7a The reaction mixture is hated m ntlux temperature end filtered hot 

mimes is cooled m 0' G sad a solution of 129.2 g (1 .2 After cutting the filtrate, the desired product crystal. 

mole) of 4cWorobutyryl chloride in 300 ml of eeemni" lizes to pee 63 g of (S)wlpha<thyl-2-oxo-l-pyr" 

tale is introduced dropwue. After the addition ~ the rol(dinrscetamide 
reaction mixture is allowed to return to ambient trmpv- 35 Melti°F P°inV 117' C. [slphalp23 : -91.3' (c= I, ace. 

esters; the insoluble twitter is filtered off end the filtrate tae} Yield: 74.1%. 

evaporated under reduced Premium The erode residue ptiazutcological tub 
obtained is sauced in 1.2 liter of anhydrous ether for 30 
minWO at a temperature between 3' end 10' G The 1lacemic alphs<thyl-2-oxo-l-pynolidineacefamide 
Precipitate u filtered off, washed twice with 225 ml or 40 (compound A) end (S)-alpha<thyl-2cao "I"Pyr" 
ether and dried in vscuo to obtain 1627 g of (5)-N-[1- rolidinncemmide (compound H) of the present invm-
(°'""^""bonYl)ProPY]-4~ldorobut°^^m+a" lion were subjected to phumwlogical tars . 

Melting point : l18'-123' C . [alpha]old: -18' Cc=1, i . Protection against hypova (mouse) 
methanol). Yield: 78 .79e . 
ILe aerie product thus obtained is very suitable far 45 a. Principle (G GIIJRGEA end F. MOURAVIEFF-

the cycliutiou stage which follows. It eau however be LSSUISSE; Proc.Xth Intern. Congr. at toe Coll . In . 
purified by stirring for one hour in anhydrous ethyl tern . Neuro-psych .Pergamon Press, Oxford and New 
acetate. York, 197& P" 1623-1631). 

Melting point: 120'-122'.C. [alphn]p2s : -22.2' (c- 1, The principle of this test fin in measuring the possi-
ructhaupl), so 6ilitiev of survival of the organism subjected to en atmo-

Pre non of 
sphere in which we oxygen level is progressively de- 
creased. Due to the particular sensitivity of the nervous 

(S) "alphaefhyl-2oxo-1-PYIrolidin.n^-+=m :de system to thin type of aggression, the results obtained in 
6.2 g (0 .03 male) of (S}N-[1(aminoear6onyl)propyl]" this test can be interpreted a a rnessurv, of the resistance 

4-chlorobutamine end 0.484 g (0.0015 mole) of tat- 55 of the central nervous system. Compounds which in-
nbutylsmmonium bromide are mixed in 45 ml of di" cnue the resistance of the animals to this strew are 
chlorometLaoe et 0' C. under, a nitrogen atenvphca suitable for the treatment and prevention of hypoAc 
202 g (0.036 mole) of poweium hydroxide powder ire type aggressions of the cenval nervous system. 
added ova 30 minutes, at such a me that the tempera- b. Method 
in= of the reaction mixture don not exceed t2' C. w The apparatus consists of an airtight transparent cage 
13e mixture is then stored for one hour, after which a 37 cm high, 39 em deep and 97 cm wide. This 140 liter 
further 0.1 g (0.001 B rook) of mound potassium hydrox- age is provided with 60 tramparerat compartments 
iris is added and stirring continued far 30 minutes et 0' each 6X IOX 10 em, racking it possible to separately 
C. The mixture is allowed to return to ambient tempers- aceomodate 60 mice. 
ante. The insoluble mitts is filtered off end the filtrate 63 A fees ensures circulation of the atmosphere between 
is concentrated under reduced pre+eure. The residue the compartments through a mid floor. The cage is 
obtained is recrystallized from 40 ml of ethyl acetate in equipped with a device for introducing nitrogen at , 
[he presence of 1.9 g of 0,4 ram molecular sieve. The consent flow gate, and with an office communicating 
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with the ambient atmosphere . Male mice (NMAI etniu) emia: the electroencephalogram hate flattens and even 
weighing 20 m 22 g, arc kept fasting u from the day becomes iwelmtric (decide silence). 
before the test The experiment is effected on the (o1- b. Method 
lowing day, simultaneously on 3 group of 20 mid i Male Wbhr ran weighing between 250 and 350 g are 
coutml group is given water (27 ml/kg) orally, and the ! anesthetized with pentobarbital admutistered intraped" 
other two groups are each even orally a compound to tQOcally at a dose of SO mg/kg (03 ml/100 g). 
be tested. Immediately otter the anesthesia, we animals are 

23 minute after the administration, the atimaLt are administered ;nwpeimnnlly with an mount of 0.3 
distributed a[ random amongst the compartments w x/300 a, either the compound to be fated dissolved in 
that none of the three groups is concentrated in a pie- 10 an isotonic sodium chloride solution (treated animals), 
&rred ua of the cage. or only m iwtaoic sodium ehloide solution or placebo 

30 minutes after administration, the cage is closed and (control aoimils). About 20 minutes later, the 2 com-
oilrogea v admitted into it a[ a constant flow rate (7.73 man camtids we exposed and about 10 minutes later 
liters of technical made nitrogen per minute) for about li toted simultaneously. This operation is affected 
37 minute, at which sage the atmosphere contains 13 ~ R 

3.7% oxygen. 
simultaneously w the control eaimila end the anted 

The cage is left clad until the critical recreant "."T "
h 

where no more thin 3 survivors are observed among ~ hour after administration of the compound w be 

we 20 control wm-b. At that momrnG the cage u tested or of the placebo, there u ague administered 

opened end atmuaphede a'v admitted into is A few =o intnperitumlly the agree dose of either the 
compound 

moments later the survivors in each soup of saimalt t° be traced (to the treated animals) or the place (to the 

are counted. control WmaIl). 

For each dose of compound to be fund, the e:peer 3 boon titer the first administration, there is dminis-

mentsi are repeated onxor twice, and the results pooled fared for the third time the same tine of either the 

to obtain a minimum of 40 (or 60 soimali treated per ZS compound to be fated (to the surviving treated aui" 
dose end 40 (or 60) corresponding control animals Far mal+) or the placebo (m the surviving control animals). 
each dose of compound fated, the number of surviving 24 hour after the first administration the efficacy of 
mimda among those treated with the compound is the ligature it verified in dl animda, under pentobarbi-
mmpared with the number of surviving .nimsls among 30 

tal +rsatLn++, by section or the carotids downstream of 
the control -uimak . Tie difference between these mm. the ligature. The numbs of surviving animals is re-
ben expresses the protective activity of the compound corded among both the treated -nimde and the control 
against 6ypoxia tooted by oxygen deprivation. The animals. For each tine of compound fated, the number 
st-atdcil significance (P) of this diHcence v rnluated of surviving animals among those treated with the com-
by the FischenYelea tat. 3s pound u compared with the number of aucviving ui" 
c. Ite+ulb mils among the control 11aimils . The difference ex- 

Table [ below give the results obtained for iacrur praxes the protective activity of the compound against 
in8 dow of compounds A and 8 . the lethality induced by the simdhnmw ligature of the 

TABLE I 2 carotids. The statistical significance (P) of this difler- 
t+weis., or .umrieg AO ante is evaluated by the Hraadt-Snedecor tat. 

Oust Ope animal C.RCJWl7 
Compound uetaa m mmaVl' mviml none P Table II below give the results obtained for incrtss-

A 0 .033 IL60 16/60 NS Ing doses of compounds A and B . 

In ibis test. the laevorotatory enantioma of the in- 5s 
ve¢don (compound B) increases the s=vival of the 
animals deprived of oxygen when administered at dour 
from 0.032 mmol/tg upwards. 13e ncemue (oom" 
pound A) exerts a similar activity only from 0.32 
mmol/k8 upwards (tst effective tins). Thus, the 1&- 60 
evorotatory emntiomer of the present invention is 10 
times more active than the corresponding racernate. 

II. Protection against cerebral ischcmii (cab) 

a. Principle (C. GIURGFA and F. MOURAVIEFF- 65 
LESUISSE; see above under IL) Elxtraencephalo-
gnplilc controls have shown that the ligature of the 2 
common cuobdt in the rat caws a true cerebral isch- 

d . Conclusions 
Table II shows that the racemate (compound A) is 

only active from a dose of 0.64 -moVkg upwards. In 
contrast, the Itevoroumry coantiomer of the invention 
(compound H) protec4 the animals, from 0.16 mmol/kg 
upwards, against the lethality induced by we aimulq-
neow ligature o[ the two carotids and thus prove to be 
4 lima more active than the racernate. 

DI . Toxicity 
Table III below yive+, for compounds A and H, the 

LDyo, is mg/kg, determined on she male mouse and the 
vine rat after intravenous administration : 

Exhibit B-5 

0 .1 9/60 7/60 NS 
0.16 12AD 12/60 NS 45 
0 .32 10i60 wino <0.001 

B 0 .016 5/40 1 U40 NS 
0A32 6/10 17/0 <a6 
0.1 6/40 19/10 <Q007 
0.16 6/40 19/40 <0.003 
0.32 3/40 17/0 <0.01 50 

NS - .uwvll> ees.ipif L 

d . Conclusions 

TABLE iI 
Number of surviving 

CompomG Iotnpedlwal "imW 
IeW tine in mvwlft <anvol vmd P 

A 0.33 6/29 3/29 NS 
0.64 11/30 21/30 0.01 

B 0.1 9/19 11l29 NS 
0.16 6/19 11/30 0.07 
0.72 B/30 19/79 0.01 

N7 . io4,". 
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TAHLEIII calcium carbonate, lactose, sucrose and magnemum 
st'arste. 
TLe percentage of waive product in the pharmaceud-

cal compositions can very within very wide limits de-
5 pending upon the mode of administration and the condi. 
Non of the patient 1'he human posology can wary be-
tween 250 mg end 3 g per day. 
Th bel lima ' 1 F 

i.Diy in a" 
Compound laced mouse ~Y 

A 1790 I3~0 
H 1091 1 038 

As can be um from this table the laevorotstory enan- ~ '° W.C° ow a non- hng exemp e o a 

Homer of the invention (compound B) bas, Idea the 
composition containing the compound of the invention 

10 i .e . a 100 mg gelatine capsule for oral administration : 
rettmate (compound A), very low toxicity and the 
sock dwe is well above the active does. 
71e compound o[ the present invention can be ad-

minirtered either orally in the form of solid of liquid 
compositions for example, in the form of tablets, pills, 1s 
degrem, gelatine capsules, solution or syrups, or Pum-
tuslly in the form of injectable solutions or suspenslom 
Pharmaceutical forms ouch as window or tablets are 
prepared according to conventional PharmuceuticIl 20 
methods. The compound of the invention may be mixed 
with a solid or liquid non-rove pharmaceutically ac-
ceptable cattier and optionally with a ditpersanC a ata-
biliur sad where necesutary, colorants and sweeteners . 

Similarly the slid or liquid pharmaceutical camera 25 
used in the+e compositions ue well Ienowa 

Solid ph"rm "ce "ticd acipimu fm the preparation 
of tables or capsules include, for example. such, tale 

30 

We claim. 
1. (S)qa1pLe<thyl-2bxo-l-pyrtalidinracetamide sub-

stantially free of (R)-alpLaethyl-2-0xo-l'PY+-
rolidinaremmida 

2. (S)-alpha<Wyl-loxo-l-pyrrolidiueacanmide sub-
stantially free of (A)-Wpha-ethyl-2oxo"1-Pyr" 
rolidiaeaettda prepared by the process which com-
prisn reacting (S)-alphaethyl-2o=o-l-pyrrotidinu" 
ceGC acid successively with (1) m alkyl helotarmate of 
the formula HaICOOZ in which Hal represents s halo-
gm atom and Z represents m alkyl radical having 1 to 
4 carbon amms, and with (2) ammonia. 

. . . . 

Exhibit B-6 

compound s tan ms 
,viael (ndenowiddling MR-IM) 217 mg 
Mg afm¢ 5 .g 

33 

40 

43 

30 

55 

60 

65 
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NORTHERN GEORGIA 
DISTRICT 0(' 

1 :04-uE,~ 6 83 

TO: (Name and address of defendant) 

an answer to the complaint which is herewith served upon you, within twenty (20) days after service of 
this summons upon you, exclusive of the day of service. H you fail to do so, judgment by default wilt be taken against you for 
the relief demanded in the complaint. You must also file your answer with the Clerk of this Court within a reasonable period of 
time after service. 

9F:3 . :~ 

CLERK 

(BY) DEPUTY CLERK 

~p 10 nr~x 
DATE 

UCB SOCIETE ANONYME and 
UCB PHARMA, INC., 

Plaintiffs 
V 

MYLAN LABORATORIES, INC. and 
MYLAN PHARMACEUTICALS, INC., 

Defendants . 

SUMMONS IN A CIVIL CASE 

CASE NUMBER: 

Mylan Laboratories, Inc . 
1500 Corporate Drive 
Suite 400 
Canonsburg,Pennsylvania 15317 

YOU ARE HEREBY SUMMONED and required to serve upon PLAINTIFF'S ATTORNEY (name and address) 
Emmet J. Bondurant II 
Michael B. Terry 
Sarah M. Shaff 
Bondurant Mixson & Elmore LLP 
3900 One Atlantic Center 
1201 West Peachtree Street, N . W. 
Atlanta, Georgia 30309 
Phone : 404-881-4100 
Fax : 404-881-4111 
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AO aa0 (Rev . 10/93) Summons in a Go 

ORIGINAII-PnrtEb ,`F§tzttES Pistrict mart 
NORTHERN GEORGIA 

DISTRICT OF 

UCB SOCIETE ANONYME and 
ucB PxaRM,a,lriC . . SUMMONS IN A CIXqL CASE 

Plaintiffs 

1 :04-CV-0683 

TO: (Name and address of defendant) 

CLERK DATE 

(81) DEPUTY CLNRK 

V 

MYLAN LABORATORIES, INC. and 
MYLAN PHARMACEUTICALS, INC., 

Defendants . 

CASE NUMBER: 

Mylan Pharmaceuticals, Inc. 
c/o Corporation Service Company 
40 Technology Parkway South, #300 
Norcross, Georgia 30092 

YOU ARE HEREBY SUMMONED and required to serve upon PLAINTIFF'S ATTORNEY name and aaa(ess) 
Enunet J . Bondurant II 
Michael B. Terry 
Sarah M. Shalf 
Bondurant Mixson & Elmore LLP 
3900 One Atlantic Center 
1201 West Peachtree Street, N.W. 
Atlanta, Georgia 30309 
Phone: 404-881-4100 
Fax : 404-881-4111 

an answer to the complaint which is herewith served upon you, within twenty (20) days after service of 
this summons upon you, exclusive of the day of service. If you fail to do so, judgment by default will be taken against you for 
the reliet deed in the complaint You must also file your answer with the Gerk of this Court within a reasonable period of 
time after service. 
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