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UCB SOCIETE ANONYME and
UCB PHARMA, INC.

Plaintiffs,
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Civil Action No.

1:04-Cv-0683
RWE

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

Defendants.
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COMPLAINT FOR PATENT INFRINGEMENT

Plaintiffs UCB Societe Anonyme and UCB Pharma, Inc., for their complaint
against Defendants Mylan Laboratories, Inc. and Mylan Pharmaceuticals, Inc.,

hereby allege as follows:

THE PARTIES

1. Plaintiftf UCB Societe Anonyme (hereinafter “UCB S.A."}isa
corporation organized and existing under the laws of Belgium, having its principal

place of business at Allée de la Recherche 60, B-1070 Brussels, Be Fp’%;um A
fan 245 ﬁﬂ. é/
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2. Plaintiff UCB Pharma, 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 Pharma, Inc. are at times collectively
referred 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-1-pyrrohdineacetamide) formulation which it sells under the name
KEPPRA®,

5. On information and belief, Defendant Mylan Laboratories, Inc.
(“Mylan Laboratories™) 1s 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
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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 part 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.  Moylan sells various products and does business throughout the

United States including in this District.
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I1.  On orabout January 23, 2004, Mylan, pursuant to 21 U.S.C.
§355()(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 such notices of certification, Mylan required UCB
either to sue Mylan for patent infringement or forfeit UCB’s rights under 21 U.S.C.
§355()(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 Drug laws of the United States, Titles 35 and 21, United States Code.
Jurisdiction is based on 28 U.S.C. §§ 1331, and 1338(a). 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. UCRB 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-1-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-1-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-2-0xo- I -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 had 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 S05()(2} A)(vii)}(1V) of the Federal Food,
Drug, and Cosmetic Act (21 U.S.C. § 355()(2)(A}viiXIV)), 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 secking 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 reltef 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 carlier 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.  Mpylan 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-1-pyrrolidineacetamide. 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-2-0x0-1-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-oxo0-1-pyrrolidineacetamide,” the 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 9 of 29

34. By notice referred to in paragraph 11, entitled “Notice of
Paragraph IV 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
5050)(2)(A)(vii)XIV) of the Federal Food, Drug, and Cosmetic Act (21 U.S.C. §
355 2N A viiXIV)), 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® 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. Moylan 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.

4]. 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 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.

-10-
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45. This case 1s 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

1. 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(;) 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;

- 11 -
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(d)  Judgment be entered that Defendants’ infringement of the
’223 and '639 patents was and is willful, and Plaintiffs ave 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;

()  Costs and expenses in this action; and

(g)  Such other relief as this Court may deem proper.

Dated: March 10 , 2004

Emﬁpt)i/ﬁ\;ﬁ%lu}aﬂ%cﬁ L(/ j

Georgia Bar No. 066900

Michael B. Terry

Georgia Bar No. 702582

Sarah M. Shalf

Georgia Bar No. 637537

BONDURANT, MIXSON &
ELMORE, LLP

1201 W. Peachtree Street, N.W.

Suite 3900

Atlanta, Georgia 30309

(404) 881-4100 phone

(404) 881-4111 fax

Attorneys for Plaintifts
UCB Societe Anonyme and
UCB Pharma, Inc.

-12-
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OF COUNSEL:

Robert L. Baechtold

Bruce C. Haas

Scott K. Reed

FITZPATRICK, CELLA
HARPER & SCINTO

30 Rockefeller Plaza

New York, New York 10112

(212) 218-2100 phone

(212) 218-2200 fax
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United States Patent g (1] Patent Number: 4,837,223
Gohert et al. (45 Date of Patent: * Jun. 6, 1989
[54] (SALPHA-ETHYL-2-0XO-1-PYR- (56] References Cited
ROLIDINEACETAMIDE COMPOSITIONS FOREIGN PATENT DOCUMENTS
[15] Inventors: Jean G(lbﬂ't. Brussels; Jean-Pierre 2081508 12/1971 France .
glﬁretrl. Le_shst:;] lGufyBBod_son. 2368275 5/1978 France .
: . ¢ ontx.nnc, of Belgium Primary Examiner—David B. Springer
[73] Assipnee: g(in Societe Anonyme, Brussels, Atiorney, Agent, or Firm—Wenderoth, Lind & Ponack
egum 1571 ABSTRACT

[*] Notice: The porticn of the term of this patent

subsequent to Jun. 6, 2006 has besn (S)-alpha-ethyl-2-0xa-1-pyrrolidineacetamide, its prepa-

ration and pharmaceutical compositions containing the

disclaimed. same. It can be prepared either by reacting (S)-alpha-
[21] Appl. No.: 25277 ethyl-2-oxo-1-pyrrolidineacetic acid successively with
. an alkyl haloformate and with ammonia, or, by cycliz-
[22] Filed:  Mar. 12,1987 ing an (S}2amino-butanamide of the formula
. . X~-CH2CH3-NHCH (C;Hs)CONH;z wherein Y is a
Related U.S. Application Data —CH;—radical when X represents a ZOOC—radical
[62] Division of Ser. No. 733,790, May 14, 1585, Pat. No. and Y is 8 —CO— radical when X represents a HalC-
4,696,943, Hz—radical, Z being a C-Cy alkyl radical and Hal a
[30] Foreign Appllcation Priority Data }_;_ﬂ]:;’glin atom. s ; .
. . 5 ln¢vorotatory enantiomer been found to have
May 15, 1984 [GB] United Kingdom . 84712357 significantly higher protective activity against hyposi
[51) Ink CLA ... CO7D 207/277; A61K 31/40  and ischemia than the corresponding racemate.
[52] US. CL cciermsnreerseresssseraneas 514/424; 548/543
[58] Fleld of Search ........cccivemrnrenees 548/343; 514/424 2 Claims, No Drawings

Exhibit A-1
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4,837,223

1

(S)-ALPHA-ETHYL-2-0XO-1-PYR-
ROLIDINEACETAMIDE COMPOSITIONS

This application is a division of application Ser. No.
733,790 filed May 14, 1985, now U.S. Pat. No.
4,696,943,

The present invention relates to the novel compound
(S)-alpha-ethyl-2-oxo-1-pyrrolidineacetamide, as well
as 10 processes for the preparation thercof. It also re-
lates t0 pharmaceutical compositions containing the
said compound.

British Par. No. 1,309,691 describes the compound
alpha-ethyl-2-0x0-1-pyrrolidineacetamide {melting
point 122' C.) and states that the compouads of this type
can be used for therapeutic purposes, for example for
the treztment of motion sickness, hyperkinesia, hyperto-
nia and epilepsy

Moreover, it also mentions that these compounds can
be applied in the field of memory disorders in normal or
pathological conditions.

It is also known that alpha-ethyl-2-0x0-1-pyr-
rolidineacetamide possesses a protective activity against
aggressions of the central nervous system caused by
hypoxias, cerebral ischemia, etc. (Pharmazie, 37/11,
(1982), 753-765).

Continuing rescarch work in this fisld, we have pre-
pared and isolated the levorotatory enantiomer of al-
pha-ethyl-2-0x0-1-pyrrolidincacetamide and  have
found that this compound differs in a completely.unpre-
dictable manner from the known racemic form, by

(1) having a 10 times higher protective activity
against hypoxia (antihypoxia} and

(2) having a 4 times higher protective activity. aga.mst
ischemia (antiischemia}. -

As a resull of this unexpected combination of proper-
ties the laevorotatory enantiomer of alpha-ethyi-2-oxo-
l-pyrrolidineacetamide is more sunitable for the treat-
ment and prevention of hypoxzic and ischemic type
aggressions of the central nervous system. The impor-
tant contribution of the hypoxic phenomenon in certain
pathological conditions of the central nervous system
suggests that this compound has a therapeutic effect in
the treatment of the consequences of cersbral vascular
accidents and of cranial traumas, of the sequels of the
ageing process or of circulatory insufficiencies of the
central nervous system resulting from cerebral-ischemic
or hypoxic accidents occuwrring for example during
birth. The compound may also be used in hypoxic-type
diseases of other organs or tissues, such as the beart and
kidneys.

Accordingly, the present invention relates to the
laevorotatory enantiomer of alpha-ethyl-2-oxo-1-pyr-
rolidineacetamide which has the S absolute configura-
tion, the said compound being substantially free from
the dexirorotatory enantiomer which has the R absolute
configuration,

(S)-alphnethyl-?.—oxo-i-pyrrohdmcacemmme ac~
cording to the present invention cannot be obtained
directly from the racemic form by separating the two
enantiomers. It can be prepared by one or other of the
following processes:

(@) reacting {S)-alpha-ethyl-2-oxo-i-pyrrolidineacetic
acid successively with (1) an alky]l haloformate of the
formula HalCQOZ in which Hal represents a halogen
atom and Z an alkyl radical having 1 to 4 carbon atoms
and with (2) ammonia. The alkyl haloformate is prefera-
bly ethyl chloroformate.

10

20

3

A

2

This reaction is generally carried out in dichloro-
methane at a temperature between —10° and —60°* C.

The (S)alpha-ethyl-2-oxo-l-pyrrolidineacetic acid,
used in this reaction, can be obtained from the racermic
{%)-alpha-ethyl-2-oxo-l-pyrrolidineacetic  acid by
chemical resolution in accordance with methods known
per se, for example by forming a salt of this acid with an
optically active base and isolating the salt formed with
(S)-alpha-ethyl-2-oxo-1-pyrrolidineacetic acid by suc-
cessive crystallizations in an appropriate solvent (for
example benzene).

By way of examples of optlcalhr active bases which
can be used for this resolution there may be mentioned
alka|oids such as brucine, quinine, strychnine, quinidine
and cinchonidine and amines such as alpha-methyl-ben-
zylamine and dehydroabietylamine (cf. 5. H. WILEN et
al,, Tetrahedron, 33, (1977), 2725-2736). Particularly
favourable results are obtained by using alpha-methyl-
benzylamine and dehydrosbietylamine. The racemic
(t)-alpha-ethyl-2-oxo-1-pyrrolidineacetic acid used as
the startiog material can be obtained by saponifying the
corresponding alkyl esters, the synthesis of which has
been described in British Pat. No. 1,309,692,

(b} cyclizing an (S)-2-amino-butanamide of the for-
mula

X—~CHzCHy Y~ NHCH(CaHs)CONH;z (A)
in which

X represents & ZOOC— or HalCH:— radical, Z
being an alkyl radical having 1 1o 4 carbon atoms, and
Hal a balogen atom, preferably chlorine or bromine,
and

Y represents a —CHy— or —CO— radical,
with the proviso that Y is a —CH;— radical when X
represents a ZOOC— radical and Y is a —CC— radical
when X represents a HalCH;— radical. The cyclization

- of the (8)-2-amino-butanamide of formula A is carried

40

2]

out in an inert solvent, such as toluene or dichlorometh-
ane, at a temperature of from 0* C. to the boiling point
of the solvent. This cyclization is advantagecusiy car-
ried out in the presence of a basic substance as a cata-
lyst. This catalyst is preferably 2-hydroxypyridine
when the compound of forrmula A is an ester
(X=Z0O0OC—) and tetrabutylammonium bromide
when the compound of formula A is a halide (X=HalC-
Ha—).

When X represents a ZOOC— radical and Y is a
—CH;— radical the compoeund of formula A is an alkyt
(8)-4-[{1-(aminocarbonyl)propyliamino]butyrate of the
formula ZOOCCH;CH;CH;NHCH(C,Hs)CONHj, in
which Z has the meaning given above. The latter can be
prepared by condensing (S)-2-amino-butanamide with
an  alkyl 4balobutyrate of the formula
ZOOCCH;CH;CH;Hal, in which Z has the meaning
given above and Hal is 1 halogen atom.

When X represents a HalCH;— radical and Y is thus
a —CO-~ radical, the compound of formula A is (S)-N-
{1-(aminocarbonyl)propyl]-4-halobutanamide of the
formula HalCH;CHCH;CONHCH(CHsYCONH,, in
which Hal has the meaning given above. This latter
compound can be prepared by condensing (5)-2-amino-
butanamide with a 4-halobutyryl halide of the formula
HalCH;CH;CH;COHal, in which Hal is a halogen
atom.

The reaction between the {S)-2-amino-butanamide on
the one hand and the alkyl 4-halobutyrate or 4-halobu-
tyryl halide on the other hand, is generally carried out

Exhibit A-2
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4,837,223

3

in an inert solvent, such a5 berzens, wiuens, dichloco-
methane ot acetonitrile, at a temparature of from -5 10
+100" €. and i the presence of sn acid acceptor such
a8 & tartiery grganic bese (for sxample triethylamine) er
an inatganic base {for exsmple potassivm carbonate or
hydroxide or sodium carbonafe or hydroxide).

When X represenis 8 HalCHy— radical and Y 2
—420- radical, it & not absolutedy necassary W isolate
the compound of foxmula A obtained from the starting

materials mentioned above. In fact, the compousd of

formula A, ohtgined in sita, can be cyclized directly to
the (S)-aipha-sthyl-2-oxo-1-pymolidinescetanide  ac-
cording to the present invention (ses Bxample 4 below).

The (5)-Z-amino-butapamide used a3 starting material
can be obtained from (§)-2-amino-butyric acid by am-
monalyss of the corresponding methyl aster in accor-
gance with the method descrived by ¥ POLKERS ef
al ta I, Med, Chem, 14, (8}, {1971}, 484-487,

10

The following examples are given for the purpoee of

Hlustratton only,

In these sxamples, the oprical purity of the com-
poands obtsined was verified by calorimetric determi-
nation of the differential suthaintes (C. FOUQUEY and
J. JACQUES, Tetrabedron, 23, {i967), 4009-18).

EXAMPLE 1

{w} Prepasation of the Ri-alphs-meshyl-banzylamine
salt of {§}-alpha-sthyl-2-010-1-pyrrolidineagatic acid

8.7 kg (50.8 males) of eacemic (& -alphe-sthyl-2-ono-
l-pyerolidinezcetic acid are suapended in 21.5 liters of
anhydrous benzene in a 50 liter renctor, To this suspen-
sion is added gradually a solution containing 3.08 kg
{25.43% metes) of (R34 + alphs-amerbyl-benzylaming and
2.578 kg (3549 moles) of trizthylamine in 3.4 Hiers of
anhydrous benzene, This mixture is then hezted to re-
flux temperature watil complete dissalution It i then
conled and mlowed to crystallize for o few hours, 4.73
kg of the (Rrelnhe-methybbenzylomine sait of (S)-
alpha-~ethyl-2-nxo-1-pyrrolidineacetic acid are thus ob-
wained.

Melting point: 4B -131" . Yield: 77.1%.

This salt mey be punified by heating under refiux in
48.3 liters of benzene for ¢ hours. The minvturs is ooled
and fliered to obtain 3.040 kg of the deyired salt.

Melting point: $151"-153.5" €.

Yield: 67.95%. .

© (b)) Preparation of
{Sralpha-sthyl-2-oao-1-pyrrolidineacetic soid

3,04 kg of the salt obtyined in {3} above ar¢ dissolved
in & litess of water. 710 2 of 5 309 sodivm hydroxide
solution are added slowly 30 that the pH of the saiution
reaches 12.6 and the temperemire does not exceed 25° C.
The solution is sticced for a further 20 minutes and the
apha-methylbenzylamine liberated is extracted repeat-
agly with & towaf vabume of 18 liters of beneane.

The aqueous phese is then acidified vo o pH of 1.1 by
adding 3.2 liters of 6N hydrochlock acid. The precipi-
tste formed is fittered off, washed with warer and dried.

The filtrete is extwracted repeatedly with a wial vol-
ume of 50 liters of dhloromethane: The organic phase
is dried over sodittm sulfate and filtered and svaporated
to dryness under reduced predsure.

The residue obtained after the evaporation wod the
precipitate jsolate previcusty, are dissolved together in
14 liters of hot dichloromethans, The dichlaromethsne

pal
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is distilled and repleced at the distillation rate, by 14
lirers of toluene from which the product crystaltizes.

‘The mixture is conled to ambient temperature snd the
orysrals are fwred off 1o ohiein .78 kg of {Skalpha-
ethyl-2-oxo-1-pyrrolidineacetic acid.

Meiting point: 125.9° C,

Jalpha] p¥=: —26.4° {c=1, acetone).

Yield: 94.5%.

(c) Preparation of
[S)-aipha-etyl-2-0xo-1-pyrrotidinascetamide

4.2 g (0.2 mole) of (§)-alpha-ethyl-2-oxa-I-pyr-
rolidinescetis 26id aze soxpended w125 ol of dichioro-
methane cooled ta — 307 C. 24.3 g {0.24 moale) of wisth-
ylarnine are edded dropwise over 15 minutes. The reac-
tion mixtute ig then cooled 1o —40™ C. and 24.3 g (0.224
moie) of etbyl chloroformate are added over 12 min-
utes, Thereafier, a siream of ammonia b passed throoph
the mixture for 4§ howrs. The reaction mixture is then
aflowed to return W ambisnt tsmperature and the am-
monium sslts formed ate cemoved by filtration and
washed wirh dichloramethene. The solvent is distilled
off under teduced pressure. The solid residoe thus ob-
sained is dispersed in 35 1 tolwene and the dispersion is
stirred for 30 minutes and then filtersd The product is
recrystallized from 280 m] of ethyl scetats in the pres-
enge of 9 g of 0.4 nim molecutar sieve i powder form.

44 g of (Sralpha-ethyl-Z-oxo- -pyrrolidinesceta-
mide are abtained.

Melting point: 115°~118° C.

{alpha]pAta= ~89.7" {c= 1, aceione).

Yiedd: 72.3%. : )

Analysis for CgH NG i 95: colomlated: C 5645, H
8.29; N 16.46; found: 56.71; 8.22; 16.48;

The racemic (3)-alpha-ethyi-2-0x0-1-pyrrolidinea-
cefic acid used in this synthesis has been prepared in the
manner described below.

A sotution contzining TEB Z {19.7 moles} of sodium

40 hydroxide in 4.35 Jiters of water is intraduced over 2
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hours inio a 20 Kler flask containdng 3.65 kg (1834
moles) of ethiyl (3 alpha-ethyl-2-oxe- pyrrctidineace-
iate al @ temperatare pot eagseding 60° C. When this
addirion is complete, the temperature of the mixture is
taised o 80" C. and the alcchol fonmed is distilled ofT
uatii the temperature of the reaction mixture reaches
0y C.

The reaction mixture is then cocled to 0° C. and 1.66
liter {19.8 moles) of 12N hydrochloric ecid is added
over two and a half howrs. The precipitate formed is
filtered off, washed with 2 kiters of toluene wod recrys-
tallized from isaprapyl alcohol, 2447 kg of recomic
{x)-alpha-ethyl-2-0x0- i-pyrrotidineacetic scid, melting
at 1§5°-156" C., are thus obtained.

Yield: 78%.

Analysis for CullaNQs, in % calonlated: € 56,12, B
7.85; N B.18; found: 55.82; &.10; 7.97;

EXAMPLE 2
(a) Preparation of ethyt
{5341 -{aminocurbonyl lpropyl laminol-butyrate

143.6 ml (1.035 mole} of tricthylamineg sce added wa o
suspention of 47.75 g (0343 mole) of (8)-2-emino-
butsnsmide hydrochioride (falphalp?®: +26.1% c==1,
methancl) in 400 mi of toluene. The mixture is heated to
80" €. 2nd 67.2 g {0.345 moie) of 2thyl $womobuiyrate
are introduced dropwise.
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The reacton mixture is maintained at 80° C, for 10
hours and then filtered hot to remove the triethylamine
salts. The fltrate is then evaporated under reduced
pressure and 59 g of an oily residue consisting essen-
tially of the monoalkylation product but containing also
2 small amount of dialkylated decivative are obtained.

The product obtained in the crude state has been used '

as such, without additional purification, in the prepara-
tion of (S)-alpha-ethyl-2-0x0-L-pyrrolidineacetamide by
cyclization.

(b) Preparation of
(S)-alpha-cthyl-2-oxo-1-pyrrolidineacetamide

54 g of the crude product obtained in (a) above are
dissolved in 125 ml of toluene in the presence of 2 g of
2-hydroxypyridine, The mixture is heated at 110" C. for
12 hours.

The insoluble matter is filtered off hot and the filtrate
is then evaporated under reduced pressure.

The residue is purified by chromatography on a col-
umn of 1.1 kg of silica (column diameter: 5 cm; eluent:
a mixture of ethyl acetate, methanol and concentrated
emmonia solution in a proportion by volume of 85:12:3).

The product isolated is recrystallized from 50 ml of
ethyl acetate to obtain 17.5 g of (S)-alpha-ethyl-2-oxo-1-
pyrrolidmeacetamide.

Melting point: 117* C.

[alpha]p?: —90.0° (c=1, acetone).

Yield: 41%.

EXAMPLE 3

{a) Preparation of
(S)-N-[1-(aminocarbonyl)propyl]-4-chlorc-butanamide

345.6 g (2.5 moles) of ground potassium carbonste are
mixed with 138.5 g (1 mole) of (S)-1-amino-butanamide
hydrochloride in 2.5 liters of acetonitrile. The reaction
mixture i3 cooled to 0° C. and & solution of 129.2 g (1.2
mole) of 4-chlorobutyryl chicride in 500 ml of acetoni-
trile is introduced dropwise. After the addition, the
reaction mixture is allowed to return 10 ambient temper-
ature; the insoluble matter is filtered off and the filtrate
evaporated under reduced pressure. The crude residue
cbtained is stirred in 1.2 liter of anhydrous ether for 30
minutes at 4 temperature between 5° and 10° C. The
precipitate is filtered off, washed twice with 225 ml of
ether and dried in vacuo to obtain 162.7 g of (S)-N-{1-

. (aminocarbonyl)propyl]-4-chlorobutenamide.

Melting point: 118°-123* C.

[alpha]p?®: — 18" (c=1, methanol).

Yield: 78.7%.

The crude product thus obtained is very suitable for
the cyclization stage which follows. It can. however be
purified by stirring for one hour in anhydrous ethyl
acetate.

Melting point: 120*-122" C.

[alpha]p?3: —22.2° (¢ =1, methanol).

{b) Preparation of
(S)-alpha-ethyl-2-oxo-1-pyrrolidineacetamide

6.2 g (0.03 mole) of (8)-N-{I{aminccarbonyl)propyl]-
dchlorobutanami and 0.484 g (0.0015 mole) of tet-
rabutylammonium bromide are mixed in 45 ml of di-
chloromethane at 0° C. under a nitrogen atmosphere.
2.02 g (0.036 mole) of potassium hydroxide powder are
added over 30 minutes, at such a rate that the tempera-
ture of the reaction mixture does not exceed +2° C.
The mixture is then stirred for one hour, after which a
further 0.1 g (0.0018 mole) of ground potassium hydrox-
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ide is added and stirring continued for 30 minutes at 0°
C. The mixture is allowed to return 1o ambient tempera-
wure. The insoluble matter is filtered off and the Fltrate
is concentrated under reduced pressure. The residue
obtained is recrystallized from 40 ml of ethyl acetate in
the presence of 1.9 g of 0,4 nm molecular sieve. The
latter is removed by hot filtration to give 3.10 g of (8)-
alpha-ethyl-2-oxo-}-pyrrolidineacetamide. Melting
point: 116.7° C.

[aphalp?¥: —90.1* (c=1, acetone).
Yield: 60.7%.
EXAMPLE 4
Preparation of

(S)-alphae-ethyl-2-oxo-1-pyrrolidineaceiamide -

This example illustrates a variant of the process of
Ezample 3, in which the intermediate 4-chiorcbutana-
mide obiained in situ is not isolated. 84 g of anhydrous
sodium sulfate are added to a suspension of 69.25 g (0.5
mole) of (S)-2-aming-butanamide hydrochloride in 600
mi of dichloromethane at ambijent temperature. The
mixture is cooled to 0* C. and 115 g of ground potas-
sium bydroxide are added, followed by 8.1 g (0.025
mole} of tetrabutylammonivm bromide dissolved in 100
ml of dichloromethane. A solution of 77.5 g of 4-
chlorobutyryl chloride in 100 ml of dichloromethane is
added dropwise at 0° C., with vigorous stirring. Afier 3
hours’ reaction, a further 29 g of ground potassium
hydroxide are added. Two hours later, the reaction
mixture is filtered over Hyflo-cel and the fltrate evapo-
rated under reduced pressure. The residue (93.5 g) is
dispersed in 130 ml of hot toluene for 45 minutes. The
resultant mixture is filtered and the filtrate evaporated
under reduced pressure. The residue (71.3 g) is dis-
solved hot in 330 ml of ethyl acetate to which 23 g of 0,4
om molecular sieve in powder form are added. This
mixture is heated to reflux temperature and filtered hot.
After cooling the filtrate, the desiréd product crystal-
lizes to give 63 g of (S)-alpha-ethyl-2-oxo-1-pyr-
rolidineacetamide.

Melting point: 117° C.

[alphalp®: ~91.3* (c=1, acetone).

Yield: 74.1%.

PHARMACOLOGICAL TESTS

Racemic alpha-ethyl-2-oxo-1-pyrrolidineacetamide
(compound A) and (S)-alpha-ethyl-2-oxo-1-pyr-
rolidineacetamide (compound B) of the present inven-
tion were subjected to pharmacological tests.

L. Protection against hypoxia (mouse)

a. Principle (C. GIURGEA and F. MOURAVIEFF-
LESUISSE; Proc. Xth Intern. Congr. of the Coll.
Intern. Neuro-psych.-Pergamon Press, Oxford and
New York, 1978, p. 1623-1631).

The principle of this test lies in measuring the possi-
bilities of survival of the organism subjected to an atmo-
sphere in which the oxygen level is progressively de-
creased. Due to the particular sensitivity of the nervous
system to this type of aggression, the results obtained in
this test can be interpreted s a measure of the resistance
of the central nervous system. Compounds which in-
crease the resistance of the animals to this stress are
suitable for the treatment and prevention of hypaxic
type aggressions of the central nervous system.

b. Method.
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The apparatus consists of an airtight transpareat cage
37 cm high, 3% ¢m deep and 97 cm wide, This 140 liter
cage is provided with 60 transparent compartments
each 6x 10X 10 crz, making it possible to separately
accomodate 60 mice,

A fan epsures circulation of the atmasphere between
the compartments through a grid floor. The cage is
cquipped with a device for introducing nitrogen at a
constant flow rate, and with an orifice communicating
with the ambient atmosphere. Male mice (NMRI strain)
weighing 20 to 22 g, are kept fasting as from the day
before the test. The experiment is effected on the fol-
lowing day, simultaneously 6n 3 groups of 20 mice; a
control group is given water (25 ml/kg) orally, and the
other two groups are each given orally a compound to
be tested.

25 minutes afier the administration, the animals are
distributed at random amongst the compartments so
that none of the three groups is concentrated in a pre-
ferred area of the cage.

30 minutes after administration, the cage is closed and
nitrogen is admitted into it at a constant flow rate (7.75
liters of technicel grade nitrogen per minute) for about
37 minutes, at which stage the atmosphere containg
3.7% oxygen.

The cage is left closed until the critical moment
where no more than 3 survivors are abserved among
the 20 control animals. At that moment, the cage is
opened and atmospheric air admitted into it. A few
moments later the survivors in each group of animals
are counted.

For each dose of compound to be tested, the experi-
ments are repeated once or twice, and the results pooled
to obtain a minimum of 40 (or 60) animals treated per
dose and 40 {or 60) corresponding control animals.

For each dose of compound tested, the number of
surviving animals among those treated with the com-
pound is compared with the number of surviving ani-
mals among the control animals. The difference be-
tween these numbers expresses the protective activity
of the compound against bypoxis caused by oxygen
deprivation. The statistical significance (P) of this dif-
ference is evaluated by the Fischer-Yates test,

c. Results.

Table I below gives the results obtained for increas-

ing doses of compounds A and B.

TABLE I
Number of surviving
Oral dose animais
Compound tested * in mmol/kg control trezted P

A 0.032 12/60 16/60 NS
0.1 3/60 1/60 NS
0.16 12/60 12/60 NS
an 10/60 /60 <0001

B 0.016 340 11/40 NS
0,032 /40 17/40 <06
01 6/40 15/40 «<0.005
0.6 6740 19/40 <0.005
0.32 5/40 17/40 <0.01

NS = siaiistically non-significant.

d. Conglusions,

In this test, the laevorotatory enantiomer of the in-
vention (compound B) incresses the survival of the
animals deprived of oxygen when administered at doses
from 0.032 mmol/kg upwards. The racemate (com-
pound A} exerts a similar activity only from 0.32
mmol/kg upwards (1st effective dose). Thus, the la-
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evorotatory enantiomer of the present inventicn is 10
times more active than the corresponding racemate.

1I. Protection against cerebral ischemia {rats)

a. Principle (C. GIURGEA and F. MOURAVIEFF-
LESUISSE; sec above under [a.
Electroencephalographic controls have shown that

the ligature of the 2 common carotids in the rat causes

8 true cersbral ischemia: the eclectroencaphalogram

trace flattens and even becomes iscelectric (electric

silence).

b. Method.

Male Wistar rats weighing between 250 and 350 g are
anesthetized with pentobarbital administered intraperi-
toneally at a dose of 5¢ mg/kg (0.5 mL/100 g).

Immediately after the anesthesia, the animals are
administered intraperitoneally with an amount of 0.5
ml/100 g, cither the compound to be tested dissolved in
an isotonic sodium chloride sclution (treated animals),
or only an isotonic sadium chloride solution or placebo
(control animals). About 20 minutes later, the 2 com-
mon carotids are exposed and about 10 minutes later
ligatured simultaneously. This operation is effected
simultaneously on the control animals and the treated
animals.

An hour after administration of the compound to be
tested or of the placebo, there is agein administered
intraperitoneatly the same dose of either the compound
to be tested (to the treated animals) or the placebo (to
the control animals).

¥ hours after the first administration, there is adminis-
tered for the third time the same dose of either the
compound 10 be tested (to the surviving treated ani-
mals) or the placebo (to the surviving control animals).
24 hours after the first administration the efficacy of the
ligature is verified in all animals, under pentobarbital
anesthesia, by section of the carotids downstream of the
ligature. The number of surviving animals is recorded
among both the treated animals and the control animals.
For each dose of compound tested, the number of sur-
viving animals among those treated with the compound
is compared with the number of surviving animals
among the control animals, The difference expressas the
protective activity of the compound against the lethal-
ity induced by the simultaneous ligature of the 2 ca-
rotids. The statistical significance (P) of this difference
is evaluated by the Brandt-Snedecor test.

c. Results. .

Table I1 below gives the results obtained for increas-

ing doses of compounds A and B.
TABLE T1
Number of surviving
Compound Intraperitoneat animals
tested dose in mmol/kg control treated P
A 0.32 6729 £/29 NS
0.64 11730 21730 0.0}
B Q.1 9729 14/29 NS
0,16 629 14/30 005
0.32 30 19,29 0ol

NS = non-significant difereace.

d. Conclusions.

Table 1I shows that the racemate (compound A) is
only active from a dose of 0.64 mmol/kg upwards. In
contrast, the Iacvorotatory enantiomer of the invention
(compound B) protects the animals, from 0.16 mmol/kg
upwards, against the lethality induced by the simulta-
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_neous ligature of the two carotids and thus proves to be
4 {imes more active than the racemate.
NI Texicity. -

Table I1I below gives, for compounds A and B, the
LDsg, in mg/kg, determined on the male mouse and the
male rat after intravenous administraton: .

TABLE TII
LDvagin me/kg
Compound tesied mouse tat
A 1790 1500
B 1081 1038

As can be seen from this table the lasvorotatory enan-
-tiomer of the invention (compound B) has, like the
racemaie (compound A), very low toxicity and the
toxic dose is well above the active dose.

The compound of the present invention can be ad-

" ministered either orally in the form of solid or liquid
compoditions for example, in the form of tablets, pills,
dragees, gelatine capsules, solutions or syrups, or paren-
teraily in the form of injectable solutions or suspensions.

Pharmaceutical forms such as solutions or tablets are
prepared according to conventional pharmaceutical
methods. The componnd of the invention may be-mized
with 2 solid or liquid non-toxic pharmaceutically ac-
ceptable carrier and optionaily with a dispersaat, & sta-
bilizer and where necessary, coloranls and sweeteners.

Similarly the solid or liquid pharmacentical carriers
used in these compositions are well known.

Solid pharmaceutical excipients for the preparation
of tablets or capsule include, for example, starch, talc,
calcium carbonate, lactose, sucrose and magnesium
stearate.

10

The percentage of active product in the pharmaceuti-
cal compasitions can vary within very wide limits de-
pending upon the mode of administration and the condi-
tion of the patient. The human posology can vary be-
tween 250 mg and 3 g per day,

There is given below a non-limiting example of a
composition containing the compound of the invention
i.e. 8 100 mg gelatine capsule for oral administration:

compound B: 100 mg

avicel (microcrystalline cellulose): 217 mg

Mg stearate: 5 ing

We claim: .

1. A pharmaceutical composition comprising a thera-

" peutically effective amount of (S)-alpha-ethyl-2-0xa-1-
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pyrrolidineacetamide and a pharmaceutically accept-
able solid ar liquid diluent or carrier therefor, said com-
position being substantially free of (R)-alpha-cthyl-2-
oxo-1-pyrrolidineacetamide.

2. (S)-alpha-ethyl-2-oxo-1-pyrrolidineacetamide sub-
stantially free of  (R)-alpha-ethyl-2-oxo-1-pyr-
rolidineacetamide, prepared by the process which com-
prises cyclizing, in an inert solvent and in the presence
of a basic substance, an (8)-2-amino-butanamide of the
formula

X—CHCH;—Y~—~-NHCH(C;Hs)CONH;

in which
X represents ZOOC— or HalCH;—, wherein Z is
glkyl of 1 to 4 carbon atoms and Hal a halogen
atom, and
Y represents —CHz— or —CO—,
with the proviso that Y is —CH;— when X represents
ZOOC—, and Y is —CO— when X represents HalC-
Hz—.

« x x x ¥
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(S)ALPHA-ETHYL-2-0XO-1-PYR-
ROLIDINEACETAMIDE

This application is a division of application Ser. No. $
025,277, filed Mar. 12, 1987, now U.S. Fat No.
4,837,223, which application is, in turn, a division of
application Ser. No. 733,790, filed May 24, l985 oW
U.S..Pat. No. 4,696,943

The present invention relates to the novel compound
(S»alpha-ethyl-2-oxo-1-pyrrolidineacetamide, as well .
as to processes for the preparation thereof, It also re-
hates {o pharmaceutical compositions containing the
said compound.

British Pat. No. 1,309,692 describes the compound
ﬂpha-cthyl—Z—oxo-l-pmhdmmctamde {melting
point 122° C.) and states that the compounds of this types
can be used for therapeutic purposes, for example for

" the treatment of motion sickness, hyperkinesin, hyperto-
nia and epilepsy.

Moreover, it also mentions that these compounds can
be applicd in field of memory disorders in normal or
pat.hologxcal conditions.

" It is also known that nlpha-el.hyl-l-oxo-l-pyr-
rolidineacetamide possesses a protective activity against 25
aggressions of the centrgl nervous system caused by
hypaxias, cerebral  ischemia, atc. (Phar-
mazie,37/11,(1982), 753-765).

Continuing research work in this field, we have pre--
pared and isolated the laevorotatory epantiomer of 30
alpha-cthyl-2-0x0-1-pyrrolidineaceramide and  have
found that this compound differs in a completely unpre-
dictable manner from the known racemic form, by
(1) having a 10 times higher protective activity against

hypoxia (antihypoxia) and
(2) having u 4 times higher protective activity against

ischemia (antiischemia).

As a result of this unexpected combination of proper-
ties the lacvorotatory enantiomer of alpha-sthyl-2-0xo-
l-pyrrolidineacetamide is more suitable for the treat-
ment and prevention of hypexic and ischemic type
aggressions of the central nervous system. The impor-
tant contribution of the hypoxic pheaomenon in 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 and of cranial tranmas, of the sequelse of the
ageing process or of circulatory insufficiencies or the
central nervous system resulting from cerebral-ischemic
or hypoxic accidents occurring for example during
birth. The compound may also be used in hypoxic-type
‘diseases of other organs or tissues, such as the heart and
kidneys.

Accordingly, the present invention relates to the
laevorotatory enantiomer of alpha-ethyl-2-oxo-1-pyr-
rolidincacetamide which has the § absolute configura-
tion, the said compound being substantially free from
the dextrorotatory enantiomer which has the R absolute
configuration.

(S)-alpha-cthyl-2-0x0-1-pyrrolidincacetamide ac-
cording to the present invention cannot be obtained
directly from the racemic form by separating the two
enanticmers. It can be prepared by one or other of the
following processes:

{a) reacting (S)-alpha-ethyl-2-oxo-1-pyrrolidineacetic
acid successively with (1) an alkyl haloformate of the
formula HalCOOQZ in which Hal represents a halogen
atom and Z en aikyl radical having 1 to 4 carbon atoms

—
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and with (2) ammonia. The alkyl haloformate is prefera-
bly ethyl chloroformate.

‘This reaction is. geperaily carried out in dichlore-
methane at & temperature between —10" and —60° C.

The (S)-alpha-ethyl-2-0xo-1-pyrrolidineacetic acid,
used in this reaction, can be obtained from the racemic
{=)-alpha-ethyl-2-0x0-1-pyrrolidineacetic  acid by
chemical resolution in accordance with methods known
per se, for example by forming a salt of this acid with an
optically active base and isolating the salt formed with
(S)-alpha-ethyl-2-oxo-I-pyrrolidineacetic acid by suc-
cessive crystallizations an appropriate solvent (for ex-
ample benzene).

By way of examples of optically active bases which

.can be nsed for this resolution there may be mentioned

alkalaids such aa brucine, quinine strychnine, quinidine
and cinchonidine and amines such as alpha-methylben-
zylamine and dehydroabietylamine (cf. 5. . WILEN et
al., Tetrahedron, 33,(1977),2725-2736), Particularly
favourable resuits are obtained by using alpha-methyl-
benzylsmine and dehydroabietylamine.

The racemic (=)-alpha-ethyl-2-oxo-1-pyrrolidinea-
cetic acid used a5 the starting material can be obtained
by saponifying the corresponding alkyl esters, the syn-
thesis of which has been described in British Pat. No.
1,309,692.

(b) cyclizing an (§)-2-amipo-butanamide of the for-
mula

X—CH3CH;—~Y—NHCH(C:Hs)OONH2 (A)

in which
X represents 8 ZOOC— or HalCH;— radical, Z being
an alkyl radical having I to 4 carbon atoms, and Hal

a halogen atom, preferably chlorine or bromine, and
Y represents &8 —CHz— or —CO— radical,
with the proviso that Y is 8 —CH;— madical when X
represents a ZOOC—- radical and Y is a —CO— radical
when X represents 2 HalCHi— radical. The cyclization
of the (S)-2-amino-butanamide of formula A is carried
out in an inert solvent, such as toluene or dichlorometh-
ane, at a temperature of from 0° C. to the botling point
of the solvent. This cyclization is advantageously car-
ried out in the presence of a basic substance ay a cata-
lyst. This catalyst is preferably 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=HalC-
Ha—). |

When X represents 8 Z00OC— radical and ¥ is a

'—CHy— radical the compound of formula A is an alky!-

(S)-4-{[1-{aminocarbonyl)propyl]amino]butyrate of the
formuls ZOQCCH;CH,CH;NHCH(C;Hs)CONH3, in
whick Z has the meaning given above. The latter can be
prepared by condensing (S)-2-amino-butanamide with
an  alkyl 4-halobutyrate of the formula
ZOQCCHzCH;CH;Hal, in which Z has the meaning
given above and Hal is a balogen atom.

When X represents a HalCHy— radicaj and Y is thus
8 —CO— radical, the compound of formula A ix (S)-N-
[1{aminccarbany)propyl]-4-halobutanamide of the
formula HalCHi:CH;CH>CONHCH(C;H)CONH3, in
which Hal has the meaning given above. This latter
compound can be prepared by condensing (S)-2-amino-
butanamide with a 4-halobntyryl halide of the formula
HalCH,CH;CH2COHal, in which Ha! is 2 halogen
atom.,
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The reaction between the (S)-2-amino-butanamide on
the one hand and the alkyl 4-balobutyrate or 4-halobu-
tyryl halide on the other hand, is generally carried out
in an inert solvent, such as benzene, toluene, dichloro-
methane or acetonitrile, at & temperature of from —3*to §
+100* C. and in the presence of an scid acceptor such
as a tertinry organic base (for example triethylamine) or
an inorganic base (for example potassium carbonate or
hydroxide or sodium carbonate or hydroxide).

When X represents a HalCH;— radical and Y a
—CC— radical, it is not absolutely necessary to isolate
the compound of formuia A obtained from the starting
materials mentioned above. In fact, the compound of
formula A, obtained in situ, can be cyclized directly to
the (S)alphsethyl-2-oxo-l-pyrrolidinescetamide  ac-
cording to the present invention (sce Example 4 below).

The (S}-2-amino-butanamide used as starting material
can be obtained from (S)-2-amino-butyric acid by am-
monolysis of the corresponding methyl ester in accor-
dance with the method described by K. FOLKERS et
in J.Med.Chem.14,(6),(1971),484—487.

The following exampies are given for the purpose of
illustration oaly

In these examples, the optical purity of the com-
pounds obtained was verified by calorimetric determi-
nation of the differential enthalpies (C. FQUQUEY and
J. JACQUES, Tetrahedron,23,(1967),4009-19).

EXAMPLE 1

{(a) Preparation of the (R)-alpha-methyl-benzylsmine
salt of (S)-alpha-cthyl-2-oxo-1-pyrrolidineacetic acid

4.7 kg (30.8 moles) of racemic (==)-alpha-ethyl-2-oxo-
1-pyrrolidineacetic acid are suspended in 21.5 liters of
anhydrous benzenc in a 30 liter reactor. To this suspen-
sion ix added gradually a solution containing 3.08 kg
(15.45 woles) of (R){+ }alpha-methyl-benzylamine and
2.575 kg (25.49 moles) of triethylamine in 2.4 liters of
anhydrous benzene, This mixture is then heated to re.
flux temperature until complets dissolution It is then
cooled and allowed to crystzllize {or a few hours. 5.73 40
kg of the (R)alpha-methyl-benzylamine salt of (S}
alphs-ethyl-2-oxc-1-pyrrolidinescetic acid are thus ob-
tined.

Melting point: 148°-151° C. Yield: 77.1%.

This sait may be purified by heating under reflux in
48.3 liters of benzene for 4 hours. The mixture is cooled
and fiitered to oheain 5.040 kg of the desired salt, Melt-
ing point: 152°~133.5* C. Yield: 67.85%.

(b) Preparation of
(S)»alpha-ethyl-2-ox0-1-pyrrolidinescetic acid

5.04 kg of the nalt obtained in (2) above are dissolved
in 9 liters of water. 710 g of & 30% sodium bydroxide
solution are added slowly so that the pH of the solution
reaches 12.6 and the temperature does not exceed 25° C.
The solution is stirred for a further 20 minutes and the
alpha-meathylbenzylamine liberated is extracted repeat-
edly with a total volume of 18 liters of benzene.

The aqueous phase is then acidified to a pH of 1.1 by
adding 3.2 liters of 6N hydrochloric acid. The precipi-
tate formed is filtered off, washed with water and dried.

The filtrate is extracted repeatedly with & total vol-
ume of 50 liters of dichloromethane. The organic phase
is dried over sodium sulfate and filtered and evaporated
to dryness under reduced pressure,

The residue obtained after the evaporation and the
precipitate isolate previously, are dissolved together in
14 liters of Lot dichloromethane, The dichloromethane
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is distilled and replaced at the distillation rate, by 14
liters of toluene from which the product crystallizes.

The mixture is cocled to ambient temperaturc and the
crysials are filtered off to obtain 2.78 kg of (5)-alpha-
ethyl-2-0xo-1-pyrrolidineacetic acid.

Melting point: 125.9" C. [alpha]p?®=—264" (c=1,
acetone}. Yield: 34.5%.

(c) Preparation of (S)alpha-ethyl-2-oxo-1-pyr-
rolidincacetamide

34.2 g (0.2 mole) of (S)alpha-cthyl-2-oxo-l-pyr-
rolidineacetic acid are suspended in 225 mi of dichioro-
methane cooled to —30° C. 24.3 g (0.24 mole) of trieth-
ylamine are added dropwise over 15 minutes. The reac-
tion mixture is then cooled to —40° C. and 24,3 g (0.224
mole} of ethyl chloroformate arc added over 12 min-
utes. Thereafier, & stream of ammonin is passed through
the mixture for 4} hours. The reaction mixture is then
allowed to return 1o ambient temperature and the am-
monivm salts formed are removed by fltration and
washed with dichloromethane The solvent is distilled
off under reduced pressurc. The solid residuce thus ob-
tained is dispersed in 35 ml toluene and the dispersion is
stirred for 30 minutes and then filtered. The product is
recrystallized from 280 ml of ethyl acetate in the pres-
ence of 9 g of 0,4 nm molecular sieve in powder form.

246 g of (S)ralphs-ethyl-2-oxo-1-pyrrolidineaceta-
mide are obtained.

Melting point: 115"-118° C. [alpha]p?i=—89.7"
(c=1, acetone). Yield: 72.3%.

Analysis for CgH14N202in 9% calculated: C 56.45. H

B.29. N 16.46. found: 56.71. B.22. 16.48.

The racemic (=)-alpha-ethyl-2-oxo-1-pyrrolidinea-
cetic acid used in this synthesis hay been prepared in the
manner described below.

A solution containing 788 g (19.7 moles} of sodium
hydroxide in 4.35 liters of water iy introduced over 2
hours into a 20 liter flask contsining 3.65 kg (18.34
moles) of ethyl (+)-alpha-ethyl-2-0x0-1-pyrrolidineace-
tate at a temperature not exceeding 60° C. When this
additon is complete, the temperature of the mixture is
raised to 30" C. and the alcohol formed is distilled off
until the temperature of the reaction mixture reaches
100* C. ’

The reaction mixture is then cooled to 0* C. and 1.66
liter (19.8 moles) of 12N hydrochlcric acid is added
over two nad a half hours. The precipitate formed is
fitered off, washed with 2 liters of toluene and recrys-
tallized from isopropyl alcohol. 2.447 kg of racemic
(£ )-alpha-ethyl-2-0xo-1-pyrrolidineacetic acid, melting
at 155°-156° C., are thus obtained. Yield: 78%.

Analysis for CyH1aNQ,, in % calculated: C 56.12. H
7.65. N 8.18. found: 55.82, 8.10. 7.97.

EXAMPLE 2

(a) Preparstion of ethyl
(S)4-[[! {aminocarbonyl)propyltlamino]butyrate

143.6 ml (1.035 mole) of triethylamine are added to a
suspension of 47.75 g (0.345 mole) of (S)-2-amino-
butanamide hydrochloride ({alpha]p?s: +26.1% e=1,
methanol) in 400 mi of toluene. The mixture is heated to
80" and 67.2 g (0.345 mole) of ethyl 4bromobutyraie
arc introduced dropwise,

The reaction mixture is maintained st 80° C. for 10
hours and then filtered hot to remove the triethylamine
salis. The filtrate is then evaporated under reduced
pressure and 39 g of an oily residue consisting cssen-
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tially of the monoalkylation product but containing also
a small amount of dislkylated derivative are obtained.
The product cbtained in the crude state has been used
as such, without additional purification, in the prepara-
tion of (5)-alpha-ethyl-2-0x0-1-pyrrolidineacetamide by
cyclization.

_ (b) Preparation of
{S)-alpha-ethyl-2-oxo-1-pyrrolidincacetamide

54 g of the crude product obizined in 1) above are
dissolved in 125 ml of tolucne in the presence of 2 g of
2-hydroxypyridine. The mixture is heatad at 110° C. for
12 hours.

The insoluble matter is filtered off hot and the filirate
is then evaporated under reduced pressure.

The residue is purified by chromatography on a col-
umn of 1.1 kg of silica (column-dismeter: 5 cmy; elueat:
a mixture of ethyl acetate, methanok and concentrated
ammonia solution in a proporl:ion by volume of 85:12:3).

The product isolated is racrystailized from 50 ml of
cthyl acetate to obtain 17.5 g of (S}-alpha.-ethyl-z-oxo-l-
pyrralidinedcetamide.

Melting point: 117° C. [alpha]p?: —90.0* (c=1, ace-
tone). Yield: 41%.

EXAMPLE 3

] (a) Prepuration of
(S)}N-{1(aminocarbonylpropyl]4-chlorobutanamide

345.6 g (2.5 moles) of ground potassinm carbonate are
mixed with 138.5 g (1 mole) of (S)-2-amino-butanamide
hydrochloride in 2.5 liters of acetonitrile. The reaction
minture is cooled to 0° C. and a solution of 129.2 g (1.2
mole} of 4~chlarobutyryl chloride in 500 ml of acetoni-
trile is introduced dropwise. After the addition, the
reaction mixture is alfowed to return to smbient temper-
ature; the insoluble maiter is filtered off and the fltrate
evaporated under reduced pressure. The crode residue
obtained is stirred in 1.2 Jiter of anhydrous ether for 30
minuics at a temperature between 5* and 10° C. The
precipitate is filtered off, washed twice with 225 ml of
ether and dried in vacuo to obtain 162.7 g of (8)-N-[1-
(ammoarbonyl)propyH—c}dorobuunamlde

Melting point: 118°-123° C. [alpha]p?®: ~18° (c=1,
methanol). Yield: 78.7%.

The crude product thus obtained is very suitable for

" the cyclization stage which follows. It can however be

purified by stirring for one hour in anhydrous ethyl
acetate,

Melting point: 120°-122* C. [alpha]p?%: —22.2" (c=1,
methanol).

(b) Preparation of
(5)-alpha-ethyl-2-ox0-1-pyrrolidineacetamide

6.2 g (0.03 mole) of (§)-N-[1{aminocarbonyl)propyl}-
4-chlorobutamine and 0.484 g (0.0015 mole) of tet-
mebutylammonium bromide are mixed in 45 ml of di-
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chloromethane ut " C. under a nitrogen atmaspbers,

2.02 g (0.036 mole) of potassium hydroxide powder are
added over 30 minutes, at such a rate that the tempera-
ture of the reaction mixture does not exceed +2° C.
The mixture is then stirred for one hour, after which a
further 0.1 g (0.0018 mole) of ground potassium hydrox-
ide is added and stirring continued for 30 minutes at 0°
C. The mixture is allowed to return to ambient tempera-
ture- The insoluble matter is filtered off and the filtrate
is concentrated under reduced pressure. The residue
obtained is recrystallized (rom 40 ml of ethyl acetate in
the presence of 1.9 g of 0,4 nm molecular sieve. The

6
latter is removed by hot filtration to give 3.10 g of (8)-
alphacthyl-2-oxc-1-pyrrolidineacetamide.
Melting point: 116.7° C. [alpha]p?%: —90.1° (c=1,
acetone). Yield: 60.7%.

EXAMPLE 4

Preparation of
(5)-alpha-cthyl-2-0x0-1-pyrrolidineacetamide

This example illustrates a varant of the process of
Example 3, in which the intermediate 4-chlorobutana-
mide obtained in situ is not isolated. 84 g of anhydrous
sodium sulfate are added to a suspension of 69.25 g (0.5
mole) of (S)-2-amino-butanamide hydrochloride in 600
ml of dichloromethane at ambient temperature. The
mixture is coolaed 10 0" C. and 115 g of ground potas-
sium hydroxide are added, followed by 8.1 g (0.025
mole) of tetrabatylammoniuma bromide dissolved in 100
ml of dichloromethane. A soluticn of 77.5 g of 4

chlorobutyryl chloride in 100 ml of dichlorometha is

added dropwise at 0° C., wih vigorous stirring, After 5
hours' reaction, a further 29 g of ground potassium
hydroxide are added. Two hours later, the reaction
mixture is filtered over Hyfla-cel and the filtrate evapo.
rated under reduced pressure. The residue (93.5 g) is
dispersed in 130 ml of hot toluene for 45 minutes. The
resultant mixture is filtered and the filtrate evaporated
onder reduced pressure. The residue (713 g) is dis-
solved hot in 380 ml of ethyl acetate to which 23 g of 0,4
nm molecular sieve in powder form are added. This
mixture is heated to reflux temperature ard filtered hot.
After cooling the filtrate, the desired product crystai.
lizes to give 63 g of (S)-alpha-ethyl-2-0xo0-1-pyr-
rolidineacetamide.

Melting point: 117" C. [alpha}p?3: —91.3" (c=1, ace-
tone). Yield: 74.1%.

Pharmcological tests

Racemic  alpha-ethyl-2-oxo-1-pyrrolidineacetamide
{compound A} and (S)-alpha-ethyl-2-0xo-1-pyt-
rolidineacetamide (compound B) of the present inven-
tion were subjected to pharmcological tests,

1. Pratection against hypoxia (mouse)

2. Principle (C. GIURGEA and F. MOURAVIEFF-
LESUISSE; Proc.Xth Intern. Congr. of the Coll. In-
tern. Neurc-psych.- Pergamon Press, Oxford and New

York, 1978, p.1623-1631).
The principle of this test lies in measuring the possi-

bilities of survival of the organism subjected to an atmo-

sphere in which the oxygen level is progressively de-
creased. Due to the particnlar sensitivity of the nervous
system to this type of aggression, the results obtained in
this test can be interpreted as a measure of the resistance
of the central nervous system, Compounds which in-
cicase the resistance of the animals to this stress are
suitable for the treatment and prevention of hypoxic
type aggressiops of the central nervous system.

b. Method

The apparatos consists of an airtight transparent cage’
37 cm high, 39 cm deep and 97 om wide. This 140 liter
cage is provided with 60 transparent compartments
each 6X 10X 10 cm, making it possible to separately
accomodate 60 mice.

A fan ensures circulation of the atmosphere between
the compartmeats through a grid floor. The cage is
equipped with a device for introducing nitrogen at a
constant flow rate, and with an orifice communicating
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with the ambient atmosphere. Male mice (INMRI strain)
weighing 20 to 22 g, arc kept fasting as from the day
before the test. The experiment is effected on the fol-
lowing day, simultanecusly on 3 groups of 20 mice; a
control group is given water (25 ml/kg) orally, and the
other two groups are each given orally a compound to
be tested.

25 minutes after the administrstion, the animaly are
distributed at random amongst the compartments so
that none of the three groups is concentrated in & pre-
ferred ares of the cage.

30 minutes after administration, the cage is closed and
nitrogen is admitted into it at a constant flow rate {7.75
liters of technical grade nitvogen per minute) for about
37 minutzs, at which stage the atmosphere conteing
31.7% oxygen.

The cage is left closed until the critical moment
where no more than 3 survivors are cbaserved among
the 20 control animals. At that moment, the cage is
opened and atmospheric air admitted into it. A few
moments [ster the survivors in each group of animals
are counted. :

For each dose of compound to be tested, the experi-
ments are repeated once or twice, and the results pooled
to obtain a minimum of 40 (or 60 animals treated per
dose and 40 (or 60) corresponding control animals. For
esch dose of compound tested, the number of surviving
animals among those treated with the compound is
compared with the number of sarviving animals among
the control animals. The difference between these num-
bers expresses the protective activity of the compound
against hypoxia cauwsed by cxygen deprivation. The
statistical significance (P) of this difference is evaluated
by the Fischer-Yates test.

c. Results

Table [ below gives the results obtained for increas-

ing doses of compounds A and B.

TABLE 1
Number of turviving
Oral dose animals
Compound 1ested i mmol/kg  control treated P
A 0.031 12/60 16/60 NS
0.1 /60 /60 NS
0.16 12/60 12/60 NS
032 10/60 30/60 < Q001
B 00156 /40 11/40 N3
0032 8/40 17/40 <06
133 &4 19/40 <Qas
.16 6740 19/40 «<0.005
0.32 5/40 17/40 <0.01

NS m alatnsically doo-sigmifasant.

d. Conclusions

In this test, the lacvorotatory enantiomer of the in-
vention (compound B) increases the survival of the
animals deprived of oxygen when administered at doses
from 0.032 mmol/kg upwards. The racemate {com-
pound A) exerts a similar activity only from 0.32
mmol/kg vpwards (lst effective dose). Thus, the la-
evorotatory enantiomer of the present inveation is 10
limes more active than the corresponding racemate.

II. Protection against cersbral ischemia (rats)

a. Principle (C. GIURGEA and F. MOURAVIEFF-
- LESUISSE; see above under Ia) Electroencephalo-
graphic controls have shown that the ligature of the 2
common carotids in the rat causes a true cerebral isch-
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emiz: the electroencephalogram trace flattens and even
becomes isoelectric (electric silence).
b. Method .

Male Wistar rats weighing between 250 and 332 g are
anesthetized with pentobarbital administered intraperi-
toneslly at a dose of 50 mg/kg (0.5 ml/100 g).

Immediately after the anesthesia, the animals are
sdministered intraperitoneally with an amount of 0.5
ml/100 g, cither the compound to be tested dissolved in
an isotonic sodium chloride solution (treated animals),
or only an isotonic sodfum chloide solution or placebo
(control animals). About 20 minutes later, the 2 com-
mon carotids are exposed and about 10 minutes later
ligatured simcltancously. This operation is effected
simultansously on the control animals and the treated
animals,

An hour after administration of the compound to be
tested or of the placebo, there is again administered
intraperitoneally the same dose of either the compound
to be tested (to the treated animals) or the place (to the
control animals),

5 hours after the first sdministration, there is adminis-
tered for the third time the same dose of either the
compound to be tested (to the surviving treated ani-
mals) or the placebo (to the surviving control animais).

24 hours after the first administration the cfficacy of
the ligature is verified in all snimals, ander pentobarbi-
tal anesthesia, by section or the carotids downstream of
the ligature, The number of surviving animals is re-
corded among both the treated animals and the control
animals. For each dose of compound tested, the number
of surviving animals among those treated with the com-
pound is compared with the number of surviving ani-
mals among the control animals. The difference ex-
presses the protective activity of the compound against
the lethality induced by the simultaneous ligature of the
2 carotids. The statistical significance (P) of this differ-
ence is evaluated by the Brandt-Snedecor test.
¢. Results

Table 11 below gives the results obtained for increas-
ing doses of compounds A and B.

TABLE II
Number of surviving
Compouad Intraperitoneal animpaly

tested dose in mmol/’kg  control treated P
A 0,32 6729 2/19 NS
0.64 1/30 11/30 0.0l

B 0.1 9/29 1429 NS

' Q.16 &/19 14/30 008

0.32 8/30 19/29 0.01

NS w now-slgrificant difference.

d. Conclusions

Table II shows that the racemate {compound A) is
only active from & dose of 0.64 mmol/kg upwards. In
contrast, the laevorotatory epantiomer of the invention
{compound B} protects the animaly, from 0.16 mmol/kg
upwards, against the lethality induced by the simulta-
neous ligature of the two carotids and thus proves to be
4 times more active than the racemate.

N1 Toxicity

Table I below gives, for compounds A and B, the
LDsp, in mg/kg, determined on the male mouse and the
male rat after intravenous sdministration:
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TABLE IIT
LDs in mg/kg
Compound tested mouse mt
A 1790 1500 5
B 1081 1033 |

As can be scen from this table the lasvorotatory enan-
tiomer of the invention {compound B) has, like the
racemate (compound A), very low toxicity and the
toxic dose is well above the active dose,

The compound of the present invention can be ad-
ministered cither orally in the form of solid or liguid
compositions for example, in the form of tablets, pills,
degrees, gelatine capsules, solutions or syrups, or paren-
terally in the form of injectable solutions or suspensions.
Pharmaceutical forms such as solutions or tablets are
prepared accarding to conventions] pharmacentical 9
" methods. The compound of the invention mey be mixed
with a solid or liquid non-toxic pharmacentically ac-
ceptable carrler and opticnally with a dispersant, a sta-
bilizer and where necessary, colorants and sweeteners.

Similarly the solid or liquid pharmaceutical carriers 25
used in these compoiitions are well known.

Solid pharmaceutical excipients for the preparation
of tablets or capsules include, for exampie, starch, talc,
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10
calciom carbonate, lactose, sucrose and magnesium
stearate.

The percentage of active product in the pharmaceuti-
cal compogitions can vary within very wide limits de-
peading upon the mode of administration and the condi-
tion of the patient. The human posclogy can vary be-
tween 250 mg and 3 g per day.

There is given below a non-limiting example of a
composition containing the compound of the invention
i.e. 2 100 mg gelatine capsule for oral administration:

compound B ) 100 mg

svicel (microcrystalling cellulose) 117 mg

Mg stcamawe 5 mg
We claim:

1. (8)-alpha-cthyl-2-oxo-1-pyrrolidineacetamide sub-
stantially free of (R)-alpha-ethyl-2-oxc-I-pyr-
rolidineacetnmide.

2. (S)-alpha-ethyl-2-0x0-1-pyrrolidineacetamide sub-
staptinlly free of (R)-alpha-ethyl-2-oxo0-1-pyr-

- rolidineacetamide, prepared by the process which com-

prises reacting  (S)-alpha-ethyl-2-oxo-1-pyrrolidinea-
cetic acid successively with (1) an alkyl haloformate of
the formula HalCOOZ in which Hal represents a halo-
gen atom and Z represents an alkyl radical having 1 to

4 carbon atoms, and with (2) ammonia,
- = L] L] [ ]
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NORTHERN GEORGIA
DISTRICT OF

UCB SOCIETE ANONYME and

UCB PHARMA, INC,, SUMMONS IN A CIVIL CASE
Plaintiffs
V. CASE NUMBER:

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

Defendants. 1 . 0 L" - G v - G b 83

TO: {Name and address of defendant)

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 11

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 1o 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 detault wil! be taken against you for
the relief demanded in the complaint. You must aiso file your answer with the Clerk of this Court within a reasonable period of
time after setvice.
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NORTHERN GEORGIA
DISTRICT OF

UCB SOCIETE ANONYME and

iC 1A NC ..
UCB PHARMA, INC SUMMONS IN A CIVIL CASE

Plaintiffs
V. CASE NUMBER:
MYLAN LABORATORIES, INC. and
MYLAN PHARMACEUTICALS, INC., 1:04-CV-068%
Defendants. '

TO: (Name and address of defendant)

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 address)

Emmet 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 1o the complaint which is herewith served upon you, within ___twenty (20) days after service of
this su_mrnons 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 demanded in the compilaint. You must also file your answer with the Clerk of this Court within a reasonable period of
time after service.
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