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GOLDLINE PHARMACEUTICALS, INC. (now
known as IVAX Pharmaceuticals, Inc.) and IVAX
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C.A. No. 00-CV-6073 (FSH)
C.A. No. 01-CV-0193 (FSH)
C.A. No. 01-CV-1537 (FSH)

JURY TRIAL DEMANDED

FIRST AMENDED AND SUPPLEMENTAL
COMPLAINT FOR PATENT INFRINGEMENT

For their amended and supplemental complaint herein, Plaintiffs allege as follows:

THE PARTIES

1. Plaintiff Pfizer Inc. is a corporation incorporated under the laws of the
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State of Delaware, having its principal place of business at 235 East 42™ Street, New York, New
York 10017.

2. Plaintiff Warner-Lambert Company LLC, formerly Warner-Lambert
Company, is a limited liability company organized under the laws of the State of Delaware,
having its principal place of business at 235 East 42™ Street, New York, New York 10017.

3. Warner-Lambert Company became a wholly-owned subsidiary of Pfizer
Inc. on or about June 19, 2000.

4, Plaintiff Godecke GmbH, formerly Godecke Aktiengesellschait, is a
corporation incorporated under the laws of Germany, having its principal place of business in
Karlsruhe, Germany.

5. Gédecke GmbH is an indirect wholly-owned subsidiary of Pfizer Inc.

6. Plaintiff Pfizer Pharmaceuticals LLC is a limited liability company
organized under the laws of the State of Delaware, having its principal place of business in
Puerto Rico.

7. Pfizer Pharmaceuticals LLC is an indirect wholly-owned subsidiary of
Pfizer Inc.

8. On information and belief, Defendant Zenith Laboratories, Inc. (now
known as [IVAX Pharmaceuticals NV, Inc.) t“Zenith Labs™) is a corporation incorporated under
the laws of the State of Florida and having its principal place of business at 140 Legrand Avenue,
Northvale, New Jersey 07647.

9, On information and belief, Zenith Goldline Pharmaceuticals, Inc. (now

known as IVAX Pharmaceuticals, Inc.) (“Zenith Goldline™) is a corporation incorporated under
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the laws of the State of Florida and having places of business at least at 140 Legrand Avenue,
Northvale, New Jersey 07647 and 4400 Biscayne Boulevard, Miami, Florida 33137.

10.  On information and belief, IVAX Corporation is a corporation
incorporated under the laws of the State of Florida and having its principal place of business at
4400 Biscayne Boulevard, Miami, Florida 33137.

1.  On information and belief, Zenith Labs is a wholly-owned subsidiary of
Zenith Goldline, and Zenith Goldline is a wholly-owned subsidiary of IVAX Corporation. On
information and belief, Zenith Labs, Zenith Goldline and IVAX Corporation have common
officers and directors. On information and belief, the acts of Zenith Goldline and Zenith Labs
complained of herein were done at the direction of, with the authorization of and with the
cooperation, participation and assistance of IVAX Corporation.

12. Zenith Labs, Zenith Goldline and IVAX Corporation are collectively
referred to as “Defendants.”

JURISDICTION AND VENUE

13.  This action arises under the patent laws of the United States of America.
Jurisdiction is founded on Title 28, United States Code §§ 1331, 1338(a).

14.  Venue is proper in this Court under Title 28, United States Code
§§ 1391(b), 1391(c), 1391(d) and 1400(b).

BACKGROUND

15.  United States Patent No. 6,054,482 (“the ’482 patent”) discloses and
claims pharmaceutical compositions of the drug gabapentin. The ‘482 patent was duly and
legally issued on April 25, 2000 and expires on April 25, 2017. Gddecke GmbH is the assignee

of the ‘482 patent. A copy of the ‘482 patent is attached as Exhibit A.
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16.  Pfizer Pharmaceuticals LLC is the exclusive licensee of the ‘482 patent
and manufactures pharmaceutical compositions of the drug gabapentin, which it supplies to
Warner-Lambert Company LLC. Warner-Lambert Company LLC, through its Parke-Davis
Division, has sold and sells those compositions under the tradename “NEURONTIN®”, and is
the exclusive distributor of NEURONTIN® in the United States and its territories and
possessions (except Puerto Rico).

17.  Pfizer Inc., Warner-Lambert Company LLC, Giédecke GmbH and Pfizer
Pharmaceuticals LLC are collectively referred to as “Warner-Lambert.”

18.  Gabapentin under certain conditions converts to a form called the lactam.
The lactam presents a toxicity problem and must therefore be avoided in gabapentin
compositions. The ‘482 patent discloses and claims pharmaceutical compositions of and
processes for making gabapentin that are substantially lactam free.

19.  On information and belief, the formulation of Defendants’ gabapentin
capsule and tablet products provide for gabapentin compositions that are substantially lactam
free and fall within the claims of the ‘482 patent.

COUNT I - INFRINGEMENT UNDER 35 U.S.C. § 271(e)(2)

20.  Plaintiffs incorporate each of the preceding paragraphs 1 to 19 as if fully
set forth herein.

21.  Warner-Lambert is the holder of approved New Drug Applications
(“NDAs”) No. 20-235 for gabapentin capsules and No. 20-882 for gabapentin tablets. On
April 25, 2000, Warner-Lambert submitted to the F.D.A. patent information regarding the ‘482
patent for its NDAs Nos. 20-235 and 20-882 and the F.D.A. has listed the ‘482 patent in its

“Orange Book.”
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22. On information and belief, at some time prior to November 2, 2000,
Defendants filed Abbreviated New Drug Application (“ANDA”) No. 75-477 for gabapentin
capsules,  Defendants’ ANDA No. 75-477 includes a certification under 21 U.S.C.
§ 355(G)2)AXvii)(IV) of the Federal Food Drug and Cosmetic Act that the ‘482 patent is not
infringed by Defendants’ gabapentin capsule product.

23. On information and belief, Defendants sent a notice of that certification to
Warner-Lambert on or about November 2, 2000. Warner-Lambert received copies of the notice
on or about November 8, 2000, and Warner-Lambert filed and served a complaint against
Defendants within 45 days after receipt of the notice.

24, On information and belief, at some time prior to December 21, 2000,
Defendants filed ANDA No. 76-017 for 600 and 800 mg gabapentin tableté. Defendants” ANDA
No. 76-017 includes a certification under 21 U.S.C. § 355()(2)(A)(vii)(IV) of the Federal Food
Drug and Cosmetic Act that the ‘482 patent is not infringed by Defendants’ gabapentin tablet
product.

25. On information and belief, Defendants sent a notice of that certification to
Warner-Lambert on or about December 21, 2000. Warner-Lambert received copies of the notice
on or about January 2, 2001, and Warner-Lambert filed and served a complaint against
Defendants within 45 days after receipt of the notice.

26. On information and belief, at some time prior to February 16, 2001,
Defendants amended ANDA No. 76-017 to include additional tablet strengths — namely, 100,
300 and 400 mg. That ANDA includes an amended -certification under 21 U.S.C.
§ 355(G)(2)}A)(vii)(IV) of the Federal Food Drug and Cosmetic Act that the ‘482 patent is not

infringed by Defendants’ additional gabapentin tablet strengths and is not valid.
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27.  On information and belief, Defendants sent a supplemental notice to
Warner-Lambert on or about February 16, 2001 and Warner-Lambert received copies of the
supplemental notice shortly thereafter. The supplemental notice purported to inform Warner-
Lambert that Defendants had amended their ANDA and their certification to the ‘482 patent, and
that the factual and legal basis supporting the amended certification was contained in
Defendants® December 21, 2000 notice letter. Warner-Lambert filed and served a complaint
within 45 days after receiving the supplemental notice.

28.  Pursuant to 35 U.S.C. § 271(e)(2)(A), Defendants’ submission of ANDAs
75-477 and 76-017 seeking approval to market their gabapentin capsule and tablet products with
Paragraph TV certifications directed to the ‘482 patent was an act of infringement entitling
Warner-Lambert to the relief provided by 35 U.S.C. § 271(e)(4), including an order of this Court
that the effective date of the approval of Defendants® ANDAs be a date which is not earlier than
the April 25, 2017 expiration date of the ‘482 patent, and any additional period of exclusivity.
Upon information and belief, Defendants began selling in the United States gabapentin tablets
referenced in ANDA No. 76-017 in or about August 2004 and gabapentin capsules referenced in
ANDA No. 75-477 in or about March 2005, entitling Warner-Lambert, among other things, to
damages under 35 U.S.C, § 271(e){(4)(C). Upon information and belief, Defendants continue to
make, use, offer to sell, sell and/or import their gabapentin tablets referenced in ANDA No. 76-
(17 and their gabapentin capsules referenced in ANDA No. 75-477.

COUNT II -- INFRINGEMENT UNDER 335 U.S.C. § 271(a)

29.  Plaintiffs incorporate each of the preceding paragraphs 1 to 28 as if fully

set forth herein.
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30.  Upon information and belief, in or about August 2004, Defendants began
selling in the United States 100, 300 and 400 mg gabapentin tablets referenced in ANDA No. 76-
017, thus infringing the ‘482 patent pursuant to 35 U.S.C. § 271(a). Upon information and
belief, Defendants continue to make, use, offer to sell, sell and/or import their 100, 300 and
400 mg gabapentin tablets referenced in ANDA No. 76-017.

31.  Upon information and belief, in or about March 2005, Defendants began
selling in the United States gabapentin capsules referenced in ANDA No. 75-477, thus infringing
the ‘482 patent pursuant to 35 U.S.C. § 271(a). Upon information and belief, Defendants
continue to make, use, offer to sell, sell and/or import their gabapentin capsules referenced in
ANDA No. 75-477.

32.  Upon information and belief, in or about May 2005, Defendants began
selling in the United States their 600 and 800 mg gabapentin tablets referenced in ANDA No. 76-
017, thus infringing the ‘482 patent pursuant to 35 U.S.C. § 271(a). Upon information and
belief, Defendants continue to make, use, offer to sell, sell and/or import their 600 and 800 mg
gabapentin tablets referenced in ANDA No, 76-017.

33.  Pursuant to 35 U.S.C. § 271(a), Defendants have infringed the ‘482 patent
by making, using, offering to sell, selling and/or importing the gabapentin capsules referenced in
ANDA No. 75-477 and the gabapentin tablets referenced in ANDA No. 76-017.

34. By reason of Defendants’ infringement of the ‘482 patent, Defendants
have caused and continue to cause Warner-Lambert to suffer damage and irreparable harm.
Upon information and belief, Defendants’ infringement of the ‘482 patent will continue unless

enjoined by this Court.
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35.  Wamer-Lambert has no adequate remedy at law for Defendants’
infringement of the ‘482 patent.

36.  Upon information and belief, Defendants’ infringement of the ‘482 patent
has been willful and deliberate.

PRAYER FOR RELIEF

37.  Warner-Lambert requests that;

a. Judgment be entered that Defendants have infringed the ‘482
patent by submitting their ANDAs for gabapentin capsules and tablets with patent certifications
directed to the ‘482 patent;

b. Judgment be entered that Defendants’ manufacture, use, sale, or
offer to sell within the United States, or importation into the United States, of their gabapentin
capsules and tablets referenced in the aforesaid ANDAs has infringed the ‘482 patent;

o An order be issued pursuant to 35 U.S.C. § 271(e)(4)(A) directing
the F.D.A. to revoke or withdraw approval of the aforesaid ANDA until the expiration date of
the ‘482 Patent, and any additional periods of exclusivity;

d. A permanent injunction be issued pursuant to 35 U.S.C.
§§ 271(e)(4)(B) and 283 restraining and enjoining Defendants, their officers, agents, attorneys
and employees, and those acting in privity or concert with them, from engaging in the
commercial manufacture, use, offer to sell, or sale within the United States, or importation into
the United States, of any gabapentin composition covered by the ‘482 patent;

€. Plaintiffs be awarded damages pursuant to 35 U.S.C.
§§ 271(e)(4)YC) and 284 sufficient to compensate for Defendants’ infringement of the ‘482
patent and those damages be trebled pursuant to 35 U.S.C. § 284;

f Plaintiffs be awarded pre-judgment and post-judgment interest;
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g Plaintiffs be awarded their costs and reasonable attorneys’ fees

incurred in prosecuting this action; and

h. This Court award such other and further relief as the Court may

deem proper under the circumstances.

JURY DEMAND

Plaintiffs demand a jury trial of all issues triable of right by a jury.

Dated: April 1, 2008

Of Counsel:

Jack B. Blumenfeld

Karen Jacobs Louden

MORRIS NICHOLS ARSHT & TUNNELL LLP
1201 N. Market Street

P.O. Box 1347

Wilmington, DE 19899

1314011.3

SFNIJ1 1226559v1

DRINKER BIDDLE & REATH LLP
500 Campus Drive
Florham Park, New Jersey 07932

(9737360-1000

Jo ‘. Francis, Jr.
MfcHael C. Zogby
Attorneys for Plaintiffs

Pfizer Inc., Warner-Lambert Company LLC,
Gdodecke GmbH and Pfizer Pharmaceuticals LLC
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[54] LACTAM-FREE AMINO ACIDS

[75] Inventors: Helmut Augart; Uwe Gebhardt, both
of Waldkirch; Wolfgang Herrmann,
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[57] ABSTRACT

The present invention concerns cyclic amine acids of for-
mula

Vil
HN COOH

(CH2),

substantially free from the lactam

VI

HIY C==0

(Clz),

wherein n is an integer of from 4 to 6, a process for the
preparation thereof, compositions containing the com-
pounds and methods of using them.

11 Claims, No Drawings
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6,054,482

1
LACTAM-FREE AMINC ACIDS

This is a continvation of application Ser. No. 08/020,270,
filed Feb. 18, 1993, now abandoned, which is a continuation
of application Ser. No. 07/865,723, filed Apr. 8, 1992, now
abandoned, is a continuation of application Ser. No. 07/570,
500, filed Ang. 21, 1990, now abandoned.

BACKGROUND OF THE INVENTION

Gabapentin is a generic term used to identify the chemical
compound (1-aminomethyl)-1-cyclohexaneacetic acid.

HN—CHy—C=—CH,—COOH

{CHz)s

It is useful in therapy of certain cerebral disorders such as
certain forms of epilepsy, faintness attacks, hypokinesis, and
cranial traumas. U.S, Pat. Nos. 4,024,175 and 4,087,544
cover the compound and its uscs. They also disclose an acid
salt, i.e., gabapentin hydrochloride hydrate, in a ratio of
4:4:1 and a sodium salt of gabapentin hydrate in a ratio of
2:1.

U.S. Pat. No. 4,894,476 covers crystalline gabapentin
monchydrate and methods for producing the same.

The patents describe various processes for the preparation
of this and similar compounds of general formula

HN—CH,—Cx—CHy—COO0R,

(CHz)

wherein R, is a hydrogen atom or a lower alkyl radical and
nis 4, 5, or 6 and the pharmaceutically acceptable salts
thereof, which depend upon known methods used for the
preparation of primary amines or amino acid.

These patents are hereby incorporated by reference.

SUMMARY OF THE INVENTION

The instant invention covers a compound of formula

VIL
HN COOH

(CHa)n

or a pharmaceutically acceptable salt thereof substantially
free from

HN——C==0

(CHz)

wherein n is an integer of from 4 to 6.

The preferred compound of formula VII is that where n is
5.

The instant invention also concerns a process for the
purification of a compound of the instant invention com-
prising
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(a) treating a compound of formula VII substantially free
from compound VIII with a semiconcentrated mineral
acid, converting the lactam VII into VII,

(b) removing the anions of the mineral acid by ion
exchange, leaving the purified VII, and

(c) converting the product of step (b) to a pharmaceuti-

cally acceptable salt thereof, if desired.

Apreferred process of the instant invention is one wherein
the mineral acid hydrochloric acid is used and an ion
exchanger is used for anion removal,

The instant invention further concerns pharmaceutical
compositions which comprise a therapeutically effective
amount of a compound according to claim 1 in combination
with a pharmaceutically acceptable carrier.

The instant invention further concerns a method for
treating epilepsy in a mammal in need of such treatment
which comprises administering an antiepileptically effective
amount of a compound of claim 1 to 2 mammal in need
thereof,

DETAILED DESCRIPTION OF THE
INVENTION

The present invention is concemed with lactam-free
cyclic amino acids, a process for the preparation thereof and
pharmacentical compositions containing them.

German Patent 24 60 891 concerns known cyclic amino
acid derivatives of the general formula I

: m
HzN"—CHZTCS'CHg—COORj

(CHz),

wherein R, is a hydrogen atom or lower alkyl and n is an
integer 4, 5 or 6, as well as the pharmacologically acceptable
salts thereof. These compounds possess valuable pharma-
codynamic properties. The compounds of formula (I) have
an extraordinarily low toxicity. In animal experiments, a
remarkable protective effect was found against cramp
induced by thiosemicarbazide and against cardiazole cramp.
The compounds can be used for the therapy of certain
cerebral diseases. They can be used in the treatment of
certain forms of epilepsy, of attacks of dizziness, of hypoki-
nesis and of cranial trauma and the improvement of the
cerebral function. Therefore, they are especially cffective for
the treatment of geriatric conditions, The compounds of
formula (I) can be prepared in known manner either by

a) converting a compound of the formula II

HOOC“_‘Cﬁz?C—)"CHQ_COORz

(CHz,

wherein R, is an alkyl radical containing up to 8 carbon
atoms and n has the same meaning as above, via a reactive
acid derivative into an azide which is then subjected to a
Curtius reaction; or
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b) subjecting a compound of the formula III

din
HN-—0C—CHy—Cr—CH;—COOH

(CHy)y

wherein n has the same meaning as above, to a Hofmann
reaction; or

¢) subjecting a compound of the general formula TV

av)
N
N 00— Cly—C~Cl;—C00H
HG
(CH,

wherein n has the same meaning as above, to a Lossen
rearrangement; whereafter, if desired, the free amino acid
obtained is converted by esterification into a lower alkyl
ester or by reaction with an acid or base into a pharmaco-
logically acceptable salt.

Aminomethyl-1-cyclohexaneacetic acid (gabapentin) of
the formula Va

(va)

HolN COOH

CHy CHy

has proved to be especially potent. Gabapentin displays a
certain structural refationship to gamma-aminobutyric acid
(GABA) which is not able to pass the blood-brain barrier.
Gabapentin does not possess this disadvantage and thus
represents a very effective anticonvulsive with an extraor-
dinarily low toxicity (Drugs of the Future. 11/6, 518-519/
1986).

The preparation and storage of compounds of formula (T)
in which R, is hydrogen present problems. These problems
have been partly overcome and they still are a problem in the
development of usable forms of administration. The com-
pounds obtained showed comsiderable varations in the
degree of purily, without apparent reason. By means of
special, additional purification steps, it first appeared that
this problem could be overcome. Long-term storage stability
of even very pure compounds (I) displayed greatly differing
stabilities with progressively long storage times. It was
difficult to determine the cause for the deficient stability
since this clearly depended upon initially unknown condi-
tions. A long series of systematic investigations led to a
solution of the problem of making available stable active
materials and forms of composition of the compounds (I).

The hydrochloride of gabapentin was the most suitable
form of the active material since salts and especially hydro-
chlorides as a rule usually provide especially good stability
and good solubility. However, in some cases, pharmaceuti-
cal compositions were ¢ven more unstable than the free
amino acid.

W

10

15

20

25

30

s

40

45

50

55

60

65

4
According to the reaction sequence:
O
+
HaN O N
~HaO
——
(Vb) (VD
gabapentin lactam

gabapentin forms, in a manner analogous to the other
compounds of the formula VII,

(vip

H)N OH

(CHa)a

wherein n is 4, 5, or 6 and preferably 5, the lactam (VI).
However, lactams of the formula VIII

(vim

HIN:

C=—0

(CHa),

in which n has the same meaning as above, are formed not
only in the course of the preparation bui, surprisingly, also
in the case of storage.

This unexpected reaction in the solid phase and under dry
storage conditions led, because of the water liberated in the
case of the cyclization, to additional problems for the
stability of dry medicinal forms, for example, tablets and
capsules, which, in the presence of moisture, tend to stick or
to soften,

Attempts to keep the lactam content of the active material
used as low as possible from the very beginning led, in the
case of the preparation as well as in the case of storage of the
active substance, not only in pure form but also in final
preparations, to further initially unsolvable problems
because it was found that the cyclization reaction surpris-
ingly also took place in the alkaline region.

The lactams display a certain toxicity and must, therefore,
be avoided as far as possible. For example, gabapentin has
a toxicity (LDg,, mouse) of more than 8000 mg/kg, for the
corresponding lactam (VI) a toxicity of 300 mg/kg.
Consequently, these impurilies and the potential formation
of such decomposition products during storage of pharma-
ceutical cormpositions must be reduced o 2 minimum for
reasons of safety.

Finally, in the case of investigations of final pharmaceu-
tical forms, it was found, as a further problem, that the cause
of the Jactam formation was apparently also the catalytic
effects of adjuvant materials which also did not follow any
recognizable logic. In order to establish which adjuvant
materials promote the lactam formation, laboricus serial
investigations had, therefore, to be camried out. These
showed, for example, that Poloxamer NF behaved com-
pletely neutral and, in the case of the sole presence thereof,
did not impair the stability of the active material gabapentin,
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whereas in the case of the use of polyethylene glycol (PEG),
cyclization to the lactam took place to a considerable extent.
In another test series with very pure active substance, PEG
was found to be indeed usable as an excipient.

The following adjuvant materials, for example, reduced 5
the stability of the compounds (I) and should be avoided in
the preparation of pharmaceutical compositions: modified
maize starch, sodium croscarmelose, glycerol behenic acid
ester, methacrylic acid co-polymers (types A and C}, anion
exchangers titanium dioxide, and silica gels such as Aerosil
200.

On the other hand, the following adjuvant materials had
no noticeable influence on the stability of the compounds (I):
hydroxypropylmethyiceliulose, polyvinylpyrrolidone,
crospovidon, poloxamer 407, poloxamer 188, sodium starch
glycolate, copolyvidone, maize starch, cyclodextrin, lacose,
talc, as well as co-polymers of dimethylamino-methacrylic
acid and neutral methacrylic acid ester.

In order not to exceed the wpper Hmit of 0.5% by weight
of gabapentin lactam (referred to the gabapentin), which is
regarded as being permissible, and in order to ensure the
storage stability not only of the active material but also of
the corresponding pharmaceutical forms of preparation, the
following procedures are to be maintained:

1. The active materials of formula (I) must be prepared as
highly purified, nonderivatized free amino acids, for
example, from the corresponding hydrochtoride by fon
exchange. The proportion of remaining hydrochloride
admixtures should thereby not exceed 20 ppm. The
same also applies to other mineral acids.

2. In the case of pharmaceutical preparations or
compositions, by the precise choice of adjuvant
materials, every catalysis of the lactam formation must
be suppressed,

3. By controls, it must be ensured that the above condi-
tions are fulfilled. As a mle, this is the case when the
lactam formation, under the storage conditions gener-
ally applicable for medicaments, does not increase
within a period of time of 1 year after production of the
pharmaceutical compositions or of the active material
by more than 0.2% by weight and preferably 0.1% by
weight, referred to the pure active material,

Therefore, according to the present invention, cyclic
amino acids of the formula VII

10
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(CHy), 50

wherein n is 4, 5, or 6 and preferably 5, and pharmaceutical
compositions containing them, have a content of Iactam of
the formula VIIE 55

(VI
HN——C—=—0

60
(CH),

wherein n has the same meaning as above, of less than 0.5%
by weight,

Furthermore, the present invention provides cyclic amino
acids of formula (VIL) and pharmaceutical compositions

65

6

containing at least one compound of formula (VII) which
satisfies the above-mentioned criteria, whercin the content
of lactam of formula (VIII) at 25° C. and an atmospheric
humidity of 50% does not increase during the course of 1
year after preparation by more than 0.2% by weight
(referring to the active material).

The following examples are given for the purpose of
illustrating the present invention and are not intended to
limit the scope in any way.

EXAMPLE 1

1-(Aminomethyl)-cyclohexaneacetic acid
hydrochloride

22.3 L of water and 22.3 L of concentrated hydrochloric
acid are mixed in a T100 reactor and 6.41 kg gabapentin
lactam added while stirring. The clear brown solution
formed is subsequently boiled under reflux at 108° C. for 6
hours. The reaction mixture is then left until it has cooled to
28° C. The white precipitate obtained is again dissolved by
the addition of a further 40 L of water. For the removal of
still undissolved lactam, the reaction mixture is extracted
three times with, in each case, 30 L of dichioromethane. The
pale yellow aqueons phase is evaporated to dryness in a
vacuum evaporator (QVF 100L). At 133 Pa, the temperature
finally reached 80° C. The almost dry crystal mass is stirred
up with 12.8 L of acetone and sucked off. It is then washed
with 2 L of acetone and dried for 4 hours at 60° C. The yield
is about 60% of theory.

EXAMPLE 2

1-(Aminomethyl)-cyclohexaneacetic acid

A3 m long and 200 mm wide chromatography column is
filled with 50 L of ion exchanger resin (IRA 68). The resin
is regenerated with a solution of 14 L of concentrated
aqueous ammonia in 300 L of demineralized water and
subsequently washed with 150 L of demineralized water. As
soon as the eluate has reached a pH of 6.8 and chloride can
ne lenger be detected, a solution of 8.67 kg (40.8 mole)
1-aminomethyl-1-cyclohexaneacetic acid hydrochloride in
43 L of demineralized water is applied to the column. The
free amino acid is eluted with demineralized water at a rate
of 1.5 L/min and collected in 15 fractions each of 15 L. The
combined fractions are evaporated at 6.65 KPa and at most
45° C. The white solid residue is introduced into 20 L of
methanol, heated to reflux, filtered, and cooled to ~10° C.
The product which crystallizes out is centrifuged, washed
with 10 L, of cold methanol, and dried for 17 hours at 30° to
40° C. 4.9 kg (71% of theory) of pure 1-(aminomethyi)-
cyclohexaneacetic acid are obtained; m.p. 165° C. A further
0.8 kg can be obtained by working up the mother liquors.

We claim:

1. A process for the preparation of a compound of
Formula VII

HN COCH

=

(CHy)

wherein n is an integer of from 5 containing less than 0.5%
by weight of a compound of Formula VII
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Vvik
HN——C=0

(CHg)

wherein n is as defined above and less than 20 ppm of an
apion of a mineral acid comprising;
(2) hydrolysis of a compound of Formula VII containing
a compound of Formula VIII or of a compound of
Formula VIII alone with a mixture of equal volumes of
a concentrated mineral acid and water to afford an acid
addition salt of a compound of Formula VII and
(b) converting the acid addition salt of a compound of
Formula VII by ion exchange to a compound of For-
mula VI containing less than 0.5% by weight of a
compouid of Formula VIIT and less than 20 ppm of an
anion of a mineral acid.
2. A process according to claim 1, wherein in step (a) the
acid is hydrochloric acid.
3. A process for preparing stable and pure pharmaceutical
compositions containing a compound of formula (VII)

(vID)

HaoN COOH

(CHz)y

wherein o is an integer of 5 and pharmaceutically acceptable
adjuvants consisting of the steps of
(a) hydrolysis of a compound of formula VII

(VI
HaN COOH

=

(CHan

wherein n is as defined above containing a compound of
formula VIII

(vim)

HN C==0

(CHa)e

wherein n is as defined above or & compound of Formula
VIII alone with a mixture of equal volumes of a concentrated
mineral acid and water to afford an acid addition salt of a
compound of formula VII substantially free of a compound
of formula VIII,
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(b) converting the acid addition salt of a compound of
formula VII by ion exchange te a compound of formula
VII containing less than 0.5% by weight of a compound
of formula VI, wherein the proportion of remaining
anion of a mineral acid does not exceed 20 ppm,

{c) adding pharmaceutically acceptable adjuvants to form
a pharmaceutical composition wherein the adjuvants do
not promote the formation of a lactam of formula VIII
ensuring that the lactam formation under the storage
conditions at 25° C. and an atmospheric humidity of
50% does not increase within a period of time of one
year afier the production of the pharmaceutical com-
positions or of the active material by more than 0.2%
by weight, referred to the pure active material.

4. A process of claim 3, wherein the pharmaceutically
acceptable adjuvants are selected from the group consisting
of hydroxypropylmethylcellulose, polyvinylpyrrolidone,
crospovidone, poloxamer 407, poloxamer 188, sodium
starch glycolate, copolyvidone, maize starch, cyclodextrine,
lactose, talc and copolymers of dimethylamino-methacrylic
acid and neutral methacrylic acid ester.

8. A process of claim 3, wherein the mineral acid is
hydrochloric acid.

6. A process of claim 4, wherein the mineral acid is
hydrocholoric acid.

7. A stable and pure pharmaceutical composition in unit
dry medicinal dosage form consisting essentially of:

(i) an active ingredient which is gabapentin in the free
amino acid, crystalline anhydrous form containing less
than 0.5% by weight of its comresponding Iactam and
less than 20 ppm of an anion of a mineral acid and

(ii) one or more pharmaceutically acceptable adjuvants
that do not promote conversion of more than 0.2% by
weight of the gabapentin to its corresponding lactam
form when stored at 25° C. and an atmospheric humid-
ity of 50% for one year.

8. A pharmaceutical composition according to claim 7, in
which the pharmaceutically acceptable aadjuvant is selected
from the group consisting of hydrexypropyl-
methyleellulose, polyvinylpyrrolidone, crospovidon, polox-
amer 407, poloxamer 188, sodium starch glycolate,
copolyvidone, maize starch, cyclodextrin, lactose, talc,
co-polymers of dimethylamino-methacrylic acid and neutral
methacrylic acid ester.

9. A pharmaceutical composition according to claim 7,
wherein the dry medicinal dosage form is a tablet.

10. A pharmaceutical composition according to claim 7,
wherein the dry medicinal dosage form is a capsule.

11. A pharmaceutical composition according to claim
7,wherein in (i) the mineral acid is hydrochloric acid.
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