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LELD LAL

APk 2 U LU IN TIIE UNITED STATES DISTRICT COURT
%\ERQ 5 30[)\0 FOR THE NORTHERN DISTRICT OF TLLINOIS
MIGHAEL W. DOAING EASTERN DIVISION
CLERK. U.S. DISTRICT COURY
ABBOTT LABORATORIES, an {llinois gﬁ%ggﬂmow
corporahion, VAGISTR ATE V ALDEZ
PlaintifT, -
V. T o
Judge
MYLAN PHARMACFUTICALS INC., a
West Virginia corporation,
Defendant,
COMPLAINT

Plaintiff Abbott Laboratories (“Abbott™), for ils complaint against defendant Mylan

Pharmaceuticals Inc. (“Mylan™), allcges as follows:
PARTIES

L. Abbolt 15 a corporation orgam~ed under the laws of the State of [llinois, having 1ls
headquarters and principal place ol business at Abbott Park, lllinois, 60064.

2. Mylan is a corporation organized under the laws of the State of West Virginia,
having ils headquariers at 781 Chestnut Ridge Road, P.O. Box 4310, Morgantown, Wesl
Virginia, 26504-4310.

JURISDICTTON AND VENUE

3. This Court has jurisdiction over this suit pursuant to 28 U.S.C. § 1331 and
§ 1338(a), as 1t arises under an Act of Congress rclating to patents, Title 33, Umled States Code,
§ 1, et seg. Specifically, this action anses under the Hatch-Waxman Act, 35 U.S.C. § 271(e)2).
4, Mylan is subject to personal jurisdiction m Tlhinois. See Abbott Laboratories v.

Mylan Pharmaceuticals Inc., Slip Op., 2006 WL 850916 (N.D. Il Mar. 28, 2000) (Kendall, J.).

CHI- 1529588y |



3. Venue properly exists in this judicial distoiel pursuant to 28 U.S.C. § 1391 and
§ 1400(b).

FACTUAL BACKGROUND

The 731 and “326 Patents

6. The United States Food and Drug Administration (“FDA") approved Abbott's
New Drug Application No. 21168 to market DEPAKOTE® (divalproex sodium) Extended
Release (“ER") in a 5300 mg dosage strength on August 4, 2000, DEPAKQTE® (divalprocx
sodium) ER was subscquently approved by FDA in a 250 mg dosage strength on May 31, 2002,
As aresult, DEPAKOTE® (divalproex sodium) ER is included on the FDA s list of “Approved
Drug Products With Therapeutic Equivalence Evaluations,” also known as the “Orange Book.”
Approved drugs may be used as the basis of a later applicant’s Abbreviated New Drug
Application (“ANDA™) to obtain approval of the ANDA applicant’s generic drug product under
the provisions ol 21 U.S.C. § 355()).

7. United States Patent No. 4,988,731 (“the *731 patent™), titled Sodium Hydrogen
Divalproate Qligomer, issued on January 29, 1994, (A copy ol the *731 patent is attached as
Exhibit A} The *731 patent expires January 29, 2008.

8. Uniled Stales Patent No. 5,212,326 (“the ‘326 paleni”™), also titled Sodium
Hydrogen Divalproate Oligomer, issued on May 13, 1993, (A copy of the ‘326 patent is attached
as Exhibit B.) The ‘326 patent cxpires January 29, 2008.

9, Abbott is the owner of the *731 and 326 patents.

10. The claims of the *731 and ‘326 patents have been interpreted by the United
Stales Court of Appeals for the Federal Circuit, which has ruled that theses patents are valid and
enforceable and that they cover divalproex sodium. See Abbott Labs. v. TorPharm, {ne., 300

1.3d 1367 (Fed. Cir. 2002); see also Abbott Labs. v. TorPharm, Inc., 156 F. Supp. 2d 738 (N.D.
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1. 2001) (Norgle, 1.); Abbaott Labs. v. TorPharm, Inc., 309 F. Supp. 2d 1043 (N.D. Ill. 2004)

{Posner, ], sitting by designation); Abhott Labs. v. Afra Labs., 1997 WL 667796 (N.D. I1l. 1997)
(Zagel, ).).

11.  The ‘731 and *326 patents arc listed in the “Orange Book™ in association with
DEPAKOTE® (divalproex sodium) ER.

Mylan Notifies Abbott Regarding the Filing of ANDA 77-567

i2. Abbott reccived a letter from Mylan’s counsel, dated April 12, 20035, stating that
Mylan had filed ANDA 77-567 requesting FDDA approval to market “Divalproex Sodium
Extended release Tablets, 500 mg.”

13. In the April 12, 2005 letter, Mylan did not challenge the validity or enforceability
of the *731 and *326 patents, did not deny that its proposed product would infringe the *731 and
‘326 patents, and indicated that it was only secking FDA approval to market its proposed product
afler the *731 and *326 patents had expired.

14, Nearly six months later, Abbott received a second letter from Mylan regarding
ANDA 77-567, this one daled Oclober 5, 20035,

15. In the Qctober 5, 2005 letter, Mylan indicated that it had switched course with
respect to the ‘731 and ‘320 patents. In particular, Mylan stated that it had amended ANDA 77-
567 to include a so-called Paragraph IV Certification as to thosc patents, meaning that Mylan
was now asserting that its proposed divalproex sodium product should be approved by the FDA
for marketing prior to the cxpiration of Abbott’s 731 and ‘326 patents, because, in Mylan’s
view, those patents were cither invalid, unenforceable, or would not be infringed by Mylan's

product, See 21 U.S.C. § 355()2)ANVIDIV).
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16. Mylan attached to its October 5, 2003 letter a purporledly “delailed statement of

the legal and factual basis™ for the Paragraph 1V Certification with regards to the ‘731 and “326
patents. Critically, this statement did not include any explanation as to why Mylan’s proposcd
product would not infringe the ‘731 and *326 patenis, Tf Mylan were going to claim non-
mfringement, it was required to provide such an cxplanation to Abbott as part of that letter. See
21 U.S.C § 3550)2XBX)(iv); see also 21 CF.R. § 314.95(c)(6)(1) - (11). Mylan’s slatement
purporting to reserve [urther argument on this point is plainly insufficient under the 1atch-
Waxman Act to preserve any claim of non-infringement. 7d.

17, On March 22, 2006, Mylan sent another letter to Abbott rclating to ANDA No.
77-567. This letter indicated that Mylan had amended ANDA No. 77-567 to add a request to
market 1ls proposed generic divalproex sodium product in a 250 mg. dosage strength.

18. Mylan attached to its March 22, 2006 letter a purportedly “detailed factual and
legal basis™ for the Paragraph IV Certification with regards to the ‘731 and “326 patents.
Critically, this statement did not include any explanation as to why Mylan’s proposcd product
would not infringe the “731 and ‘3206 patents, other than to suggest (contrary to controlling
Federal Circuit preeedent} that thosc patents arc invalid. 1f Mylan were going to claim non-
infringement, it was required to provide such an explanation to Abbott as part of that letter. See
21 U.8.C § 355G)(2UBYiv); see also 21 CFR. § 314.95(c)(6)(1) - (ii). Mylan’s stalement
purporting to rescrve [urther argument on this point s plainly insufficient under the Hatch-
Waxman Act to prescrve any claim of non-infringement. fd.

19.  Tnaddition, in its April 12, 2005, Ocilober 5, 2003, and March 22, 2006 letters,
Mylan averred that the active ingredient in its proposed product is “‘Divalproex Sodium,” which

is the active ingredient in Abboit’s DEPAKOTE® and 1s covered by one or more of the ¢laims of
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the “731 and *326 patents. Pursuant to the Hatch-Waxman Act and the implementing regulations
from FDA, the fundamental requircment for [iling an ANDA 15 that the active ingredient in the
ANDA applicanl’s proposed product be “the same™ as the active ingredient in the branded drug,
n this case, DEPAKOTE®. See 21 U.S.C. § 355(G)(2)(A)(ii)(1) (an ANDA shall contain
“information to show that the active ingredient of the new drug 1s the same as that of the histed
drug”); 21 C.F.R. § 314.92 (“[f]or determining the suitability of an abbreviated new drug
application, the term *same as” means identical in aclive ingredient(s) . . . .”"); 54 FR 28872,
28881 (July 10, 1988) (“The agency interprets the requircment that the active ingredients in the
proposed product be the same as those of the [isted drug to mean that the active ingredients must
be identical. For cxample, if the proposed drug product contained a different salt or ester of the
active ingredient in the listed drug, the active ingredicnt would not be identical Lo the active
ingredient in the listed drug, and conld not, therefore be approved in an ANDA. Active
ingredient i this conlext means the active ingredicnt in the finished drug product prior to its
administration.”™).

COUNT I

INFRINGEMENT OF TIIE * 731 PATENT

20, Abbott repeats and incorporates by reference each and every allegation of
paragraphs 1-19 as if (ully set forth herein.

21. Under 35 U.5.C. § 271(c)2), the submission of an ANDA under 21 U.S.C.
§ 355()) for a drug claimed int a patent or for a drug use claimed in a patent is an act of
infringement 1f the applicant seeks I'DA marketing approval effective prior (o the expiration of
the patent. Mylan’s submission of ANDA 77-567 for approval to sell divalproex sodium
extended-releasc tablets in 300 mg, and 250 mg. dosage strengths belore the expiration of the

‘731 patent constitules an act of infringement ol that patent pursuant to 35 U.S.C. § 271(c)(2). In
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addition, Mylan’s gencric version of DEPAKOTE® (divalprocx sodium) ER in the 230 mg. and

500 mg. dosage strengths contains divalproex sodium and therefore infringes the *731 patent.
22, Abbott has no adequate remedy at law to redress Mylan's infringement.
COUNT 11

INFRINGEMENT OF THE ¢ 326 PATENT

‘ 23, Abbott repeats and incorporates by reference each and every allegation of
? paragraphs 1-19 as1f {ully set forth herein.
24, Under 35 U.5.C. § 271(e)(2), the submission of an ANDA under 21 U.S.C.
§ 355() for a drug claimed 1 a patent or for a drug use claimed in a patent is an act of
infringement if the applicant sccks FDA marketing approval cffcetive prior to the expiration of
the patent. Mylan’s submission of ANDA 77-567 for approval to sell divalproex sodium
extended-release tablets in 300 myg, and 250 mg, dosage strengths before the expiration of the
‘320 patent constitutes an act of infringement of that patent pursuant to 35 U.5.C. § 271(e)(2). In
addition, Mylan’s generic version of DEPAKOTE® (divalproex sodium) ER in the 250 mg. and
500 mg. dosage strengths contains divalproex sodium and therefore infringes the “326 palent.

25. Abbott has no adequate remedy at law lo redress Mylan’s infnngement.

WHEREFORE, Abbott prays for the following relict:

(1) ajudgment that the ‘731 palent is infinged under 35 U.S.C. § 271(e)(2) by the filing of
ANDA 77-567,

(b) a judgment that the ‘326 patent is infringed under 35 U.S.C. § 271(e)2) by the filing of
ANDA 77-567,

(c) an order declaring that ANDA 77-567 cannot be approved earlier than the expiration date

of Abbotl’s *731 patent;
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(d) an ordcr declaring that ANDA 77-567 cannot be approved cartier than the cxpiration date

of Abbott’s ‘326 patent;

(c) an injunction preventing Mylan, or any of1is affihates, from commercially
manufaciunng, selling, offering to sell, importing, or using divalproex sodium, or
otherwise infringing one or morc claims of the *731 patent during the life of the patent;

() an imjunction prevenling Mylan, or any of its affiliates, from commercially
manufacturing, selling, offering to sell, importing, or using divalproex sodium, or
otherwise infringing one or more claims of the 326 patent during the life of the patent;

{g) an award of Abbott’s costs and attorncys’ fces pursuant to 35 U.S.C. § 271(e}(4) and
§ 285; and

{h) such other and furlher relief as this Court may deem just and proper.
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Dated: Apnl 20, 2006
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United States Patent o

4,988,731

f11] Patent Number:

Meade {45) Date of Patent; Jan. 29, 1991
[54] SODIUM HYDROGEN DIVALPROATE 4127604 1171978 Chignac et al. oo 362/606
OLIGOMER 4,558,070 1271983 Bauer of ml. cooeommmmnimnemns 5147557
[75] Inventoar: Edwia M. Meads, Duncan, Canada FOREIGN PATENT DOCUMENTS
ignce:  Ab barataries, Abt {07478 1071956 ERBOGE wommmsmmmsrisrisissnins 562/606
73] Assignee ﬁl_h“ Laborataries, Abbou Park, 24IM 471964 FANTE evvvmrmronrrrssmrises §62/606
[21] Appl. Mao.: 117,945 OTHER PUBLICATIONS
e “The Phermacclogice! Studiss on Sodium Diprapy-
[22) Filed: Nor. 5, 1987 lacetate Anticonvulsent Activitics and Ceneral Phar-
malogical Actions”, K. Shuto and T. Nishigaki, Ap-
Related US. Applicstion Data plied Pharmacology, 4{6], pp. 937-949 (1570).
{83] Continnation-in-part of Ser. Mo, 68,284, Aug. 20, 1979, Primary. Examiner—Vivian Garmer )
shandoned. Atiorney, Agent, or Firm—5teven F. Weinstock
[51] Imt CL* onenes ASIK 31200; CO7C 537128 (57) ABSTRACT
[52] US. L 514/357; 562/606  This invention concerns certain diethyl- or dipropyla-
[58] Field of Search ..o 5627606, 514/557  celic acid salts of sodium valproate which have physic-
logical propertics similar to those of valproic agid or
(€] References Clted sodium velpraats but show highly superior stability

U.S. PATENT DOCUMENTS

LB95976 T7/195% Kairysetal oo 160/419
915,537 1271959 Meade e 1607419

characteristics.

2 Claims, No Drawingy
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1

SODIUM HYDROGEN DIVALPROATE
OLIGOMER

This is a continuatioo-in-part of copending spplica-
tion Secial No. 68,234, filed Aug. 20, 1979 now aban-
doned.

This invention relates to salts of valproic acid. In the
latt decade, 2-propylpentancic acid and itz alksli or
earth alkali salts (hereinafter raferced to as valproic acid
and valproates or valproate salts, respectively) hsve
been intrgduced in the arsenal of drugs ussful for treat-
ing epileptic: seizures or convulsions. Most commonly
used are valproic acid itsell or its sodium zal: The for-
mier it a liquid and as such is less desirable for preparing
an oral dosage form while the latter ix 2 solid that has
poor stability charactaristics partially due to pro-
nounced hygroseopicity.

It haz now been found that a highly stable, nonhygro-
scopic, solid entity can be prepared from valproic acid
and its salts, zeprescating 2 single chemical moleculs
with welldefined physical characteristics.

The new compound represents a single crystalline
entity consisting of onc molecule axch of valproic aeid
or dicthylacetic and a sodivm valproate salt, There has
béen some uncertainty as to the structure of the com-
pound. It was first hypothesized that the compound
forined & complex in the farm of 1 compound thus:

CHy=CH;—CHy D

Q= MO
o

N

\OH - D#

CHJ(CH‘.').\

# ~
CHYCHi)n CHy—CHy—CHy
where M represented Naand n s 1 or 2.

Subsequent investigations have confirmed that the
compound consists of one molecule sach of valproic
acid or dicthylacetic acid and sodinm valproate. How-
ever, it has been found that the molecules are distrib-
uted as an iople oligomer, rather than as a dimer ss
originally believed. Thus, the soditm saft may be lus-
trated:

wherein m is about 2.

- As can be seen from the foregoing structure, one
maole each of the valproic acid moietics form coordinate
bonds with the sodium of the sodivm valproate mole-
cule, and the valproate ion is ionically bonded to the
sodium atom. The strucrure is thus consistent with the
unique characteristios of the compaund,

In the simplest embodiment, the above compound is
prepared by dissolving one mole each of [Me(CH;),.
k—CHCOOH and sodium valproats in 1000 ml of ace-
tone at about 50° C. APRer cooling the solution to 0° €.
or below, the formed new compound is Micred, washed
if desired with precooled acerone, and dried onder
reduced pressure to removn all traces of acetone, Aller-

5

20

]

30
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nately, the now compound wherein n= 2 can be made in
1 two-camponen! liquid medium which includes ace-
tone, In this insmance, sadium valproate is foymed in situ
by adding NaOH at a level of one half of a molecular
equivalent of the valproic acid present, preferably as a
solution in an 2eetone-miscible solvent for said NaQH,
£.4. water, The new compound ¢an be recovered from
the liquid phase by evaporating the solvent(s) and, if
desired, the néw compound can be recrysiallized, for
instance from acetons/water, from acetonitrile ar oth-
ers, or the material may be spray-dried, lyophilized or
purified by chromatography.

The new compound represcnts a single chemical
molecule 4% can be determined by microanalysis, nmr
spectrum, mixed melting point determination, IR spec-
trum and/or X-ray diffraction. The new compound
does not have the aforementioned detrimenta] physical
characteristics of either of the two starting materials; it
I£ & crystalline, stable solid. Surprisingly, such a useful
compound can be made only from wvalprole acid and
dicthylacetic acid on one side of the molecule, with the
sodium or salt of valproic agid. When other valproate
saltt are nsed, i.e., the polassium, ammonium or megne-
sium salts, the resulting compound, either doas aot crys-
tallize, does not form or is highly unstable in the pres-
ence of any atmospheric moisture.

‘The process for making the compounds of this inven-
tion are best illustrated by reference to the following
examples which, hawever, are not mtended to limit the
invention in any respect.

EXAMPLE 1

In 1000 mi of acetone at about 507 C. is dissolved 166
g of sodium valproate end 144 g of valproic acid. The
solution is eovled to about O° C., filtered and the erystal-
line precipitate is washed with pre-cooled acstone at
abaut O . The new compound is obtained in & yield of
$0% of theory. Additional material can be obtained by
uting the acetone filtrate in a subsequent batch,

#  The new matcrial is » stable, white, erystalling pow-

&5

der which melts at $8-100° C. Its moisture stability i

- - 1
CHYCHICH: CHICH:CH, CHCHCH; CHCHOH) un
. .

~p~ g o g
Mat Mt

—tjd:ﬂ -2 #0

H l

| CH:CHCH; T CHCHZCH; CHzCH3CH;y m;m;cﬂgjm

established by placing samples of the material for 45
minutcs in & controlled environment ae room tempera-
ture znd 307 relative humidity. No weight gain is ob-
served, while under the same condition, the simple
soddium salt of valproic acid gains between 17 and 249%
in weight :

The infrared spectrum #5 consistent with proposed
structure I1 and has the following characterizing ab-
sorprion bands: strong bands at 2957, 2872, 7932, 1685,
1355 and 1370 cm—t. The first two of these indicats the
various mathyl groups, the last two are due respectively
to the antisymmetric and symmetric O—C-—0—s-
tretching vibrations of the carboxyl salt. The remaining
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strong bands indicate the strerching vibrations of the
various methylene groups and the C=0 in the carbax-
ylic acid group, while the weak, broad bands at 2430
and 1900 cm=! are due to intramolccularly bounded
OH groups of the carboxylic acid.

EXAMPLE 2

In the fashion of Example | but using sodium valpro-
ate with the molar equivalents of diburylacetle acid or
disthylacetic acid, respectively, the corresponding hy-
dragen sodium mixed salts of the assumed structure I
with n=b 3 or 1, respectively, are obtained. In the
mstance of diburylacetic acid, a very hygroscopic prod-
uct is obizined which is very difficult to handle and
therefore unsuitable for pharroacontical dosage forms,
The mixed zalt obtsined with dicthylacetic acid is a
white crystalling powder which is stable to ordinary
storage conditions and exxentially nenhygroscopic.

EXAMPIE 1

In 4 comparison of anticonvulsant activities of
A: velproie acld (stable, Tiquid)
B: scedium valproate (bygroscopic solid)
C: componnd (stable zolid) of Example 1
the oral EDY50 based on equimolar valprode acid equiva-
lents are established by standard procedurst. The re-
sults are as follows:

A ] (=
Andlogenic wrizires {mice) 154 141 Bl my/kg
Peatylenetetrazala petyiure (mice) < 800 82 18 mgskg
Beutylenctotrazols seizures {fatx) 33 413 M2 mg/ky

In 2 bicavailability study carried out with (A) and (C)
above in verious animal species, the peak blood plasma
levels of oral, equimolar doses are determined accord-
ing to stapdard procedures, 30 minutes after drug ad-
ministration.

A [+
Maouse (200 ;g kg) 117 2074 mg/kg
Rat (200 mg/kg) LTS 6.0 mpkg
Dog (15 mg/kg) 632 Va6 mg/kg
Doy {25 mp/kp) AUC™ 823 930 br + meg/rml

®Arch tnidit the curve valoa for 07 hours

30

i3

30

55

63
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From the above examples, it will be scen that the new
material has equal or better physiclogical properties
than either valproic acid or sodivm valproate, Since the
new compound has far superior physical chamcieristica
then either “monomer™ from which it s made, it greatly
facilitates the preparation of solid pharmaceutical dos-
age forms, and specific amounts can be weighed out and
blended with starch and/or other binders to form a
flowable pawder which can be forwarded to standard

inbleting machines after granulation. Neither the hygro-

scopic sodium salt of valproic acid nor the liguid val-
proic acid itself can be processed in this fachjon without
special precautions or absorbents.

The new compounds can be tableted in accordance
with Example XIII of U.5. Pat. No. 3,325,361 and anal-
ogaus methods, In these procedutes, one or more dilu-
cnts and/or excipients are used, e.g., starch, talcum
powder, lubricants, disintegrators, flavoring agents,
coloring agents and the like. These addifives, of courss,
are the usnal pharmaceutically acceptable carriers or
diluents employed in routine fashion by tablet formula-
tors. .

The above structure I1 is the most likely trne two-di-
mengional view of the sodivm/hydrogen divalproate
and secms t¢ be confirmed by IR and nmr specira, by
maolecular weight and microanslytic values. Thus, the
new material should be characterized not by depicting 2
structural formula but by reference to a single com-
pound of formula (CH:CH;CHuCHCO:Na/RaCH-
CO3H er {[(ReCHOO:) (R2CHOO)|Na,H wherein each
R is propyl, or by reference to sodium/hydrogen dival-
proate.

It will be understood that varions changes and modi-
fications ean be made in the details of procedure, formu-
lation and use without departing from the spirit of the
invlenti“c:;. epecially ay defined in the following claims.

claim:

1. An oligomer having a 1:1 molar ratio of sodium
valproate and valproic acid of the wnit formula,
(CH3CH;CH2)yCHCO: NaACHy CHCH)2CHCOZH,
and containing about 4 such units, .

2. An oral pharmaceutical dosage form for treating
the symptoms of epileptic seizures or convulsions, con-
taining as the active principal an oligomer having s 131
molar ratio of sodium valproate snd valproie acid of the
unit formula, (CHiCH;CH12CHCO:,
Na/{CH3CHzCHzpCHCO,H, and containing about 4
such units,
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Meade 45) Date of Patent: * May 18, 1993
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1

50DIUM HYDROGEN DIVALPROATE
QLIGOMER

“This application i a continuation of Ser. No. 117,945,
filed Nov. 9, 1987, now U.8. Pat. No. 4,988,731 issned
Jan. 29, 1991, which is & continuation of Ser. No.
545,719 filcd Oct. 26, 1983, naw abandoned, which is »
continuation-in-part of Secr. No. 068,284 fled Aog. 20,
1979, now abandonéd.

This invention relates to talts of valproie acld. In the
Iast decade, 2-propylpentancic acid and its alkall or
sarih alkali salts (hereinafier referved to as valproic acid
and valproates or valproate salts, respectively) have
been introduced in the arsenal of drugs useful for treat-
ing epilcptic seizures or convulsions. Most eommonly
used are valproic acid itself or its sodivm zalt The for-
mer is 4 liquid and x5 such is less desirable for preparing
an oral dosage from whils the latier is a solid that has

stability characteristics partially duc to pro-
pouncad hygrascopicity.

1t has naw been found that a highly stable, nophygro-
scopic, solid catity can be prepared from valproic acid
and jis salts, representing a single chemical molecule
with welldefined physieal characteristlcs. .

The new compound represents a single crystalline
entity conslsting of one molecule each of valproic acid
or dinthylacetic and a sodium valproate salt. There has
bhetn some upcertainty 35 to the structure of the com-
pound. Tt was first hypothesized that the compound
formed a complex in the form of a compound thus:

CH(CHDn Q... M0 CHy—CHy—CHy @

o " y, N / 2 3
SN 25N

CHa{CHi)y OH...0 CHy—CH;—CHy

where M pepresented Naand nis § or 2.

Subsequent invistigations bave confirmed that the
compound consists of on¢ molecule cach of valproie
acid or diethylacetic acid and sodium valproate. How-
ever, it has been found that the molecules are distrib-
uted as an ionic oligomer, rather than as & dimer as
originally belicved. Thus, the sodinm salt may be iflus-
trated: ‘

wharein m iz about 2 ta 3.

A3 can be seen from the foregoing strucrure, one
mole each of the valpryic ucid moietics form coordinate
bonds with the sodium of the sodium valproate mole-
cule, and the valproste ion i ionically bonded to the
sodium atom. The structure is thus consistent with the
unique characteristics of the compound.

In the simplest embxxdiment, the sbove compound is
prepared by dissolving one mole each of [Mc(CH2).)-
CHCOOH and sodium valproate in 1000 ml of acétone
a1 ghout 50" C. After cooling the soluton to 0° C. or
below, the formed new campound is filtered, washed if
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dosired with pre-cooled acetone, and dried under re-
duced pressure to remave all Uaces of acetone. Alter-
nately, the new compound wherein n1=2 can be made in
& two-component Hquid medium which includes ace-
tone. In this instance, sodinm valproate is formed in sty
by adding NaOH at & level of one half of a molecular
equivalent of the valprok: acid present, preferably as &
solution in an acetope-mineible solvent for said NaOH,
£.g. water. The new campound can be meovered from
the liquid phasc by evaporating the salvent(s) and, if
desired, the new compound can be recrystallized, for
ipstance from acetone/water, from acetonitrile or oth-
ers, or the material may be spray-dried, Iyophilized or
purified by chromatography.

The new compound represcuts a single chemical
molechle k£ can be detenmined by microanalysis, nmr
spocirum, mixed melting point determination, IR spec-
trur and/or X-my diffraction. The new compound
does not have the aforementioned detrimental physical
characteristics of sither of the two starting materials; it
is a crystaliinc, stable solid. Surprisingly, such a aseful
compound can be made oaly from valproic acid and
diethylacetic ncid on one side of the molecule, with the
sodium or salt of valproic acid. When other valproate
salts are used, Le., the potassivm, amrnenium or magne-
sium salts, the resulting compound, either does not cys-
tallize, does not form or is highly unstable in the pres-
ence of any atmospheric moisture.

The process for making the compounds of this inven-
tion are best illustrated by raference to the foliowing
examples which, however, are not intended to limit the
invention in any respect.

EXAMFPLE 1

In 1000 mi of acetone at about 507 C. is dissolved 166
g of sodium valproats sud 14 g of valproie acid. The
sclution iz cooled ta about 0* C., filtered and the crystal-
line precipitate is washed with pre-cooled acctone at
about 0" C. The new compound is obtained in & yleld of
90% of theory. Additional material can be cbtained by
using the acetone filtrate in & subsequeat batch.

The new material @ # stable, white, crystalline pow-
der which melts a1 $8*-100° C. Its moistore stability iy
extablished by placing samples of the material for 45
minutes In a controlled suviconment at room tempera-
ture and B0% relative humidity. Mo weight gain is ob-
served, while under the same condition, the simple
sodium zalt of valproic acid gains betwzen 17 and 34%
in weight

The infrared spectrum is consistent with proposed
structure I and has the following characterizing ab-
sarption bands: strong bands at 2957, 2872, 2932, 1685,
1355 and 1370 cm—1. The first two of these indicate the
various methyl groupa, the last two are due respectively
to the antisymmetric and symmetric O-C-O-stretching
vibraitons of the carboxyl salt. The roiosining strong
bands indicate the stretching vibrations of the various
methylene groups and the C=(} in the carbozylic acid
group, while the weak, broad bands at 2430 and 1900
cm—! are due 1o intramolecularly bovnded OH groups
of the carboxylix acid.

EXAMPLE 2
In a comparison of anticonvulsant activitics of
A: valproic acid (stable, Liquid)
B: sodium valproate (hygroseopic solid)
C: compound (stable solid) of Example 1
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the oral ED50 based on equimolar valproic acid equiva-
lznts are sstablished by standard procedures The re-
sults arc as follows:

A B c
Audlogenie seirures (mice) 134 1 M epkg
Pentylenetetruzole selzures (micc) « 300 282 I mglkg
Peatylencteinzole seizoret {ran) 31 415 MImglkg

In & bioavaflability study carried out with (A and (C)
above in various animal species, the peak blood plasma
levels of oral, equimolar dosss are determined accord-
ing to standard procedures, 30 minotes aftar drag ad-
ministration.

A C
Mo (200 mg/kg) 133.7 074 mgSg
Rt (200 mgkg) b1 63.0 mpkg
Dag (25 mg/eg) 6312 73.6 mp/kg
Dog (1% mg/hg) AUC* B23 95.0 hr - meg/ml

*ares under the curve valur for 0-7 bours

From the above examples, it will be seen that the new
material has equal or better physiclogical properties
than cither valproie acid or sodium valproate. Since the
new compound has far seperior physical charscteristics
than sither “monomer” from which it is made, It greatly
facilitates the preparation of solid pharmaceytica) des-
age forms, and specific amonnts can be weighed cut and
blended with sfarch and/or other binders to form 3
flowable powder which can be forwarded to standard
tableting machines after granulation. Neither the hygro-
scopic sediurn salt of valproic acid nor the liquid wal-
proic acid itself can be proceszed in this fashion without
special precautions or atsorbents.

The new compounds can be tableted in accordsnce
with Example XII1 of U.5. Pat. No. 3,325,361 apd anal-
opons methods, In these procedures, one or moge dilu-
ents and/or excipients are used, o.g., sterch, taloum
powder, Jubricants, dizintegrators, flavoring agents,
eoloring agents and the like, These additives, of course,
are the usual pharmaceutically acceptable carriers or
dilnents employed in routine fashion by tabler formula-
tors.
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The abave strocture IT is the most likely true two-di-
mensional view of the sodinm/hydrogen divalproate
and sesms (o be confirmed by IR and namr cpectra, by
molecular weight and microanalytic values, Thut, the
new material should be characterized not by depicting a
structural formula but by reference to & single com-
pound of formula (CHyCHxCH:)zCHOONa/ReCH-
COzH or [(RaCHCOz)Rz:CHCO)|Na H whearein each
R is propyl, or by refeyenes to sodium/hydrogen dival-
proate, -

Tt wall be understood that varions changes and modi-
fications can be made in the details of procedure, formu-
lation and use without departing frorm the spirit of the
Invention, especially as dafined in the following claims.

I claim:

1. An oligomer having & 1:] molar ratio of sodium
valproate and valpraic acid of the unit formula,
(CH3CH;CH; 1 CHCOsNa/(CHCHR CH7 R CHCO;H,
and containing about 4 to & such units.

1. An orsl pharmaceutical dosage form for treating
the symptoms of epileptic seizures or convulsions, con-
taining as the active principal an oligomer having a 1:1
molar ratio of sodium valproate and valproic acid of the
unit formula, (CHiCH:CH2)CHCO;.
Na/(CH;CH;CH;)CHCO;zH, and containing about 4
to 6 such units.

3. An oligomer baving a 1:] molar ratio of sodlum
valproate aod valprale acid of the unit formula,
(CHyCH2CH, )y CHCOMa/(CHCH CH2 ) CHCORH,
and containing sbout & such onits.

4. An oral pharmaceutical dosage form for treating
the symptoms of epileptic scizures or convulsions, con-
taining 5 the active principal an oligomer having a 1:1
malar ratla of sodium valproate and valproic acid of the
unit formula, {CHyCHzCH2:CHCO,.
Na/(CH3;CHyCH;zCHCO2H, and containing about &
such units,

5. An gligomer having a 1:1 molar ratio of sodivm
valproate and valproic acid of the unit formuls,
{CHACH:CH12CHCO: Na/(CH3CHCHR CHCOOH,
amd having physical/chemical properties as follom,

a. stabla, white crystalline powder;

b. melting point of 98°-100" C.; and

c. an infrared spectrum having strong absorption bands
st about 2957, 2872, 2932, 1685, 1555 and 1370 cm™!.
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INVENTOR(S) : Edwin M. Meade

It i5 cartifiac that error appears in the above-indentifed patant and that said Lettars Patent is heraby
corracied as shown below:

Column 1
Lina 19, replace “from" with --"form"--
Line 25, replace "welldefined" with --"well-defined"--

Add --"II"-- adjacent to structure located between lines 47-55

folumn 2

Line 5, underline separately --"in situ"--

Line 57, replace "vibraitons" with --"vibrations"--

Line 61, replace “bounded" with --"bonded"--

Line &2, replace "carboxyl{x" with --"carboxylic"~~

Calumn 4

Line 24, replace “unit formula, (CHacHZCHz)z(:HBOzNa/(CH3CH2CH2)2
CHCDEH" with

--"unit formula, (EHBCHchE)ECHCUENa/(CH3CHQCH2)ZCHCGzH"--
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it & certified that ervar appears in the above-identified patent and that said Letters Patent is hereby
corrected 25 shown below:

Column 4,

Line 35, replace “unit formula, (CH3CH2CH2)2CH602N3/(CH3CH2CH2)2
CHCOEH“ with

~="ynit formula, (CHBCHZCHE)2CH602NaI(CHBCHZCHE)ECHCGZH"—-
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