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IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF PENNSYLVANIA

X

SHIRE US INC,
725 Chesterbrook Blvd., Wayne, PA

&

SHIRE PHARMACEUTICALS IRELAND
LIMITED,
6 Fitzwilliam Square, Dublin 2, Ireland
Plaintiffs,

V. : Civil Action Ne.

JOHNSON MATTHEY INC.,
435 Devon Park Drive, Wayne, PA

&

JOHNSON MATTHEY PLC,
40-42 Hatton Garden, London, ECIN 8EE,
United Kingdom

Defendants.

COMPLAINT FOR DECLARATORY JUDGMENT
Plaintiffs Shire US Inc. and Shire Pharmaceuticals Ireland Limited (collectively “Shire™),
by their attorneys, allege as follows:
Nature of the Action
1. This action arises under the patent laws of the United States, 35 U.S.C. § 1 ef seq.,
and the Declaratory Judgment Act, 28 U.S.C. §§ 2201-2202. Shire seeks declaratory relief, 1.¢.,

a declaration that Shire does not infringe U.S. Patent No. 6,096,760 (“the *760 patent”).
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Jurisdiction and Venue

2. This Court has original jurisdiction over the subject matter of this action pursuant
to 28 U.S.C. §§ 1331, 1338(a), 2201, and 2202.

3. Venue is proper in this judicial district under 28 U.S.C. §§ 1391(b)-(c) and
1400(b).

The Parties

4. Plaintiff Shire US Inc. is a New Jersey corporation having its principal place of
business at 725 Chesterbrook Blvd., Wayne, PA.

5. Plaintiff Shire Pharmaceuticals [reland Limited is a corporation organized and
existing under the laws of Ireland, having its principal place of business at 6 Fitzwilliam Square,
Dublin 2, Ireland.

6. Upon information and belief, Defendant Johnson Matthey Inc. is a corporation
duly organized and existing under the laws of Pennsylvania, having a principal place of business
at 435 Devon Park Drive, Wayne, Pennsylvania.

7. Upon information and belief, Johnson Matthey Inc. regularly conducts business
within Pennsylvania, including but not limited to maintaining principal places of business in
Wayne, PA; Downingtown, PA; West Chester, PA; and Malvern, PA.

8. Upon information and belief, Defendant Johnson Matthey plc is a corporation
organized and existing under the laws of the United Kingdom, having its principal piace of
business at 40-42 Hatton Garden, London, ECIN 8EE, United Kingdom.

9. Upon information and belief, defendant Johnson Matthey plc is the ultimate

parent company of Johnson Matthey Inc.

_2. 00465861
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10.  Upon information and belief, defendant Johnson Matthey plc regularty does or
solicits business in Pennsylvania, has continuous and systematic contacts with Pennsylvania, and
through its various entities has engaged in activities related to the subject matter of this action.

11. This Court has personal jurisdiction over Johnson Matthey Inc. and Johnson
Matthey plc (collectively “Johnson Matthey”) because both parties maintain sufficient minimum
contacts, both generally and specifically, with Pennsylvania. The exercise of such jurisdiction is
consistent with the requirements of due process and does not offend traditional notions of fair
play and substantial justice.

Background

12.  The *760 patent, entitled “Solid a-phenyl-2-piperidine Acetate Free Base, Its
Preparation and Use in Medicine,” issued in the name of Chester Sapino on August I, 2000, A
true and correct copy of the *760 patent is attached hereto as Exhibit 1.

13.  Upon information and belief, Johnson Matthey plc is listed on assignment
documents on file at the United States Patent and Trademark office as the assignee of the 760
patent and continues to hold all right, title, and interest therein.

14.  Johnson Matthey Inc., representing itself as the assignee of the 760 patent, has
affirmatively demonstrated a willingness and intention to enforce the *760 patent by, inter alia,
suing Noven Pharmaceuticals, Inc. (*Noven™) for infringement of the *760 patent in the United
States District Court for the Eastern District of Texas, Marshall Division, on June 19, 2007,

15. Johnson Matthey Inc.’s suit against Noven, the entity that manufactures
Daytrana™ (methylphenidate transdermal system) for Shire, renders the legal status of Shire’s
activities with respect to Daytrana™ uncertain and represents a real and present threat of

substantial economic injury sufficient to create a justiciable controversy.

-3- 00465861
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16.  Johnson Matthey has not provided Shire with a covenant not to sue for
infringement of the *760 patent.

17. There is a substantial controversy between Shire and Johnson Matthey of
sufficient immediacy and reality to warrant the issuance of a declaratory judgment regarding the
infringement of the *760 patent.

First Count: Declaration of Non-Infringement of the *760 Patent

18. Shire repeats and realleges paragraphs 1-17 above.

19, This claim arises under the patent laws of the United States, 35 U.S.C. § 1 et seq.,
and the Declaratory Judgment Act, 28 U.S.C. §§ 2201-2202. Shire seeks declaratory relief, i.e.,
a declaration that Shire does not infringe the 760 patent.

20.  The making, having made, using, offering to sell, or selling of Daytrana™ did not
and does not literally infringe any valid and enforceable claim of the *760 patent.

21. The making, having made, using, offering to sell, or selling of Daytrana™ did not
and does not infringe any valid and enforceable claim of the *760 patent under the doctrine of
equivalents,

22. Shire is entitled to a declaration that the *760 patent was not and is not infringed

by the making, having made, using, offering to sell, or selling of Daytrana™.

4. 00465861
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Prayer for Relief

WHEREFORE, plaintiffs respectfully request the following relief:

(a) A judgment declaring that Shire’s making, having made, using, offering to sell, or

selling of Daytrana™ in the United States did not and does not constitute acts of infringement of

U.S. Patent No. 6,096,760;

(b) A judgment awarding Shire such other and further relief as the Court deems just

and proper.

Dated: July 18, 2007

Of Counsel:

Edgar H. Haug

John J. Molenda

FROMMER LAWRENCE & HAUG LLP
745 Fifth Avenue

New York, New York 10151

Telephone: (212) 588-0800

Facsimile: (212) 588-0500

WOODCOCK WASHBURN LLP

Michael J. Bdnella (PA#79175)
Woodcock Washburn LLP
Cira Centre, 12th Floor

2929 Arch Street

Philadelphia, PA 19104-2891
Telephone: (215) 568-3100
Facsimile: (215) 568-3439

Attorneys for Plaintiffs
Shire US Inc. and Shire Pharmaceuticals
Ireland Limited

00465861
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EXHIBIT A
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OO

United States Patent 9 [11] Patent Number: 6,096,760
Sapino 451 Date of Patent: Aung. 1, 2000
[54} SOLID o-PHENYL-2-PIPERIDINE ACETATE 4,341,208 7/1982 GOrdOD cvnimesrenicimimronmens 604/307

FREE BASE, ITS PREPARATION AND USE 4,379.454  4/1983 Campbell .. .. 604/897

IN MEDICINE
[?5} Iwvventor: Chester Sapine, Sewell, N.J.

[73] Assignee: Johmson Matthey Public Limited
Company, London, United Kingdom

[21] Appl. No.: 09/086,727

[22] Filed: May 29, 1998
[30] Foreign Application Priority Data
May 30, 1997 [GB]  United Kingdom ..cvcviieeenn. 9711032

[51] It CL7 s AG1K 31/445; COTD 211/26
[52] US.Ch .o .. §14/317; 514/331; 546/233
[58] TField of Searc reverer e 914317, 331,

546/233
[56] References Cited
U.S. PATENT DOCUMENTS
2,507,631 5/1950 Hartmann et al. oo 546/233
2,838,519 6/1958 Rometsch ........ 546/233

2957880 10/1960 Rometsch ...
4,201,211 5/1980 Chandrasckaran ..
4,293,565 10/1981 Cordes ............
4,322,433 3/1982 Keskue

546/233
128/268
514/470
“ 514/509

4,559,222 12/1985 Enscore .....

4,685911 81987 Konne .. 604/897
4,152,478 6/1988 Bondi ... - 424/486
5,318,960 /1994 Toppo - 314159

FOREIGN PATENT DOCUMENTS

269338 11/1950 Switzerland .
269656 11/1950 Switzerland .
580625 11/1947 United Kingdom .

OTHER PUBLICATIONS

Kolbina “ldentification of methy]
alpha—phenyl-2-piperidylacetale” CA 101:203680, 1984,
The Merck index , ninth edition, p. 5972, 1976.

Primary Examiner—Ceila Chang
Attorney, Agertt, or Firm—Pillsbury Madison & Sutro LLP

(57] ABSTRACT

Methy! o-phenyl-2-piperidine acetate (free base) is dis-
closed as a crystalline solid, together with a method for its
preparation; its use in medicine, in particular as a stimulant
for the central nervous system; and pharmaceutical formu-
lations comprising the compound, particularly transdermal
patches.

10 Claims, No Drawings
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6,096,760

1
SOLID o-PHENYL-2-PIPERIDINE ACETATE
FREE BASE, ITS PREPARATION AND USE
IN MEDICINE

The present invention relates to methy! o-phenyl-2-
piperidine acetate free base in solid form, a method for its
preparation, its use in medicine, in particular as a stimulant
for the central nervous system, and pharmaceutical formu-
laticns thereof.

It is well known in the literature that methyl a-phenyl-
2-piperidine acetate hydrochloride exerts a mild stimulating
effect on the central cervous system, and can be used to
overcome states of fatipue, depression and exhaustion, for
instance in convalescence. It may also be used in combina-
tion with an antibistamine, for example with
benzyldimethylaminoethylaminopyridine, 1o counteract
allergies (see, for example, U.S. Pat. Nos. 2,838,519 and
2,957,880), Methyl a-phenyl-2-piperidine acetate hydro-
chloride is available under the trade name Ritalin.

However, the hydrochloride salt canoot be readily
absorbed through the skin and is therefore not suitable for
use in formulations for transdermal use, such as transdermal
patches. For such uses, it would be preferable o use a free
base rather than the hydrochloride salt. However, all the
disclosures in the literature describing the synthesis of the
free base refer to an oil with a boiling point of 135-137° C.
under 0.6 mm pressure (see, for example, GB 589,625; U.S.
Pat. No. 2,507,631; CH 269 338 and CH 269 656), which is
therefore unsuitable for use in formulations requiring a solid
form, such as transdermal patches, There is no previous
reference to a method for synthesising the free base as a
solid,

The presenl inveniors have devised a synthelic roule
which resulls in producing the free base as a solid.
Accordingly, the present invention provides methyl
a-phenyl-2-piperiding  acetate (free base) in solid form.
More particularly, the present invention provides methyl
a-phenyl-2-piperidine acetate (free base) in solid crystalline
form.

A further aspect of the preseni invention relates to a
process for preparing methyl-a-phenyl-2-piperidine acetate
(free base), which process comprises:

(i) dissolving a salt of methyl «-pheayl-2-piperidine
acelate in a mixiure of a suitable organic solvent and an
aqueous base; and

{(ii) evaporating the organic solution from the aqueous
solution thereby formed, whereby an oil is formed that
solidifies on standing 1o form crude solid free base.

Any salt of methyl at-phenyl-2-piperidine acetate may be
used in this process. For example, salis of organic acids,
such as the maleate salt, or salts of inorganic acids, such as
the hydrochloride or sulphate, or the like. However, the most
readily available salt is the hydrochloride and this is there-
fore preferred for use in the process according to the present
invention.

Any organic solvent in which the sall dissolves and from
which the solid free base can be obtained may be used, but
non-polar organic solvents are preferred, Particularly pre-
ferred are alkanes such as straight chain C; 4 alkanes.
Especially preferred is heptanc.

Any aqueous base which is strong enough to deprotonate
the piperidine may be used. Preferred inorganic bases are
alkali or alkaline earth metal hydroxides or carbonates, such
as NaOH, Na,C0O,, or their potassium or lithium analogues.
Particularly preferred is sodium hydroxide (NaCH).

A preferred process according 1o the present invention is
one which further comprises:
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(iii) dissolving the crude solid, obtained from steps (i) 10
(ii), in an organic solvent and recrystallising the free
base therefrom.

The preferred organic solvent for this step (iii) is 2,2,4-
trimethylpentane, Preferably, the recrystallisation s effected
by ceoling the organic solultion to less than 10° C. and
seeding the solution with cmde solid, more preferably with
stirring.

A parlicularly preferred process according to this inven-
tion therefore comprises preparing methyl a-phenyl-2-
piperidine acetate free base in solid crystalline form, said
process comprising the steps of:

(i) stirring the hydrochloride salt in a suitable organic

solvent and aqueous base;

(ii) evaporating the solvent from the organic layer to leave
an oil that solidifies on standing 1o produce a crude
solid;

(iii) dissolving the crude solid in an organic solvent,
cooling to less than 10° C. and seeding with crude solid
whilst continuing stircing.

Especially preferred is a process comprising:

(1) stiring methyl a-phenyl-2-piperidine acetate hydro-
chloride in heplane and am aqueous inorganic base,
such as an alkali or alkaline earth metal hydroxide or
carbonate;

(i) evaporating the solvent from the organic layer lo leave
an oil that solidifies on standing; and, optionally but
maore preferably;

(iif) dissolving the crude solid in 2,2.4-trimethyl pentans,
and seeding with crude solid at below 10° C. with
stirring,

A preferred temperature range for the recrystallisaticn
step (ii1) is from about 3° 10 about 8° C, More preferably, the
solution is seeded at from about 8° 1o about 10° C. and the
temperature reduced further to from about 2° to about 4° C.
during stirring. The crystalline solid thereby produced may
be filtered with further 2,2 4-trimethylpentane and thereafier
dried, preferably under vacuum in an inert almosphere such
as nitrogen,

Due to the problems associated with formulating an oil

"into certain pharmaceutical compositions, a salt, in particu-

lar the hydrochloride salt, not the free base, has always been
used in medicine. Since 1he present inventors have devised
a method for preparing a solid form of the free base, it is
possible for the first time to formulate solid pharmaceutical
compositions from the free base. Accordingly, the present
invection further provides methyl ce-phenyl-2-piperidine
acetale (free base} in solid form for use in medicine, in
particular for use in stimulating the central nervous system.
A still further aspect of the present invention provides the
use of methyl a-phenyl-2-piperidine acetate (free base) in
solid form in the manufacture of a medicament for treating
conditions requiring stimulation of the central nervous sys-
tem. Specifically, methyl a-phenyl-2-piperidine acetate (frec
base} can be used in cases of attention deficit disorder in
both adulis and children.

Whilst it may be possible for methyl a-phenyl-2-
piperidine acetate (free base) to be administered as the raw
chemical, it is preferable 1o present it as a phanaceutical
formulation, According to a further aspect, the present
invention provides a pharmaceutical formulation comprising
methyl a-phenyl-Z-piperidine acetale (free base) in solid
form together with a pharmaceutically acceptable carrier
therefor and optionally other therapeutic ingredient(s). The
carrier(s) must be “acceptable” in the sense of being com-
patible with the other ingredients of the formulation and not
deleterious to the recipient thereof.
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6,096,760

3

The formulations include those suitable for oral,
parenteral (including subcutaneous, intradermal,
intramuscular, intravenous and intra-articular), and topical
(including dermal, buccal, sublingual and intraoccular)
administration, although the most suitable route may depend
upon, for example, the condition and disorder of the recipi-
ent. The formulations may conveniently be preseated in unit
dosage form and may be prepared by any of the methods
well known in the art of pharmacy. All methods include the
step of bringing into association the free base in solid form
with the carrier.

In general, the formulations are prepared by uniformly
and intimately brioging into 2ssociation the free base in solid
form with liquid carriers or fincly divided solid carriers or
both and then, if necessary, shaping the product inio the
desired formulation,

Ia particular, the present invention provides a formulation
suilable for transdermal administration of methyl ct-phenyl-
2-piperidine, which formulalion comprises a substrate
adapted to remain during treatment on the skin and methyl
a-phenyl-2-piperidine (free base) in solid form. The present
invention further provides a transdermal paich comprising
methyl a-phenyl-2-piperidine (free base) in crystalline solid
form.

‘The present invention will now be illustrated by way of
Example only.

EXAMFLE

PREPARATION AND ANALYSIS OF
CRYSTALLINE SOLID FREE BASE

Methyl a-phenyl-2-piperidine acetate hydrochloride
(70.89 g, 0.263 mele) was stirred in a mixiure of heptane
(500 ml) and 10% NaOH (250 m!, 0.63 mole) for 20 minutes
until there was no solid present, The solutions were allowed
to separate. The upper heptane layer was saved and the lower
aquecus layer was back-extracted with heptane (100 ml).
The combined heplane layers wers dried over Na 80, (50 g)
and molecular sieves (34, 10 g) for 1 hour. The solution was
fillered and concentrated in vacuc on lhe rotary evaporator
to an oil. The cil was dried on the rolary evaporator (4
bours/55° C./5 mm Hg). The oil solidified on standing
overnight at room temperature.

The above crude solid (54.28 g) was dissolved in 2,2,4-
trimethylpentane (150 ml) with gentle warming and filtered
through a 0.2x filter with a fresh 2,2,4-trimetbylpentane (65
ml) rinse. The solulion was stirred on an ice bath. When the
solution reached 8° C. it was seeded with solid crude methyl
o-phenyl-2-piperidine acetate. The mixture was stirred at 3°
C. for 1.5 hours. The solid which formed was filtered with
a cold fresh 2,2,4-trimethylpentane (65 ml) rinse, The solid
was blown dry under N, on the filter for 2 hours giving a first
crop of methy! a-phenyl-Z-piperidine acetate (free base),
The filtrate was stirred at 3° C. for 1 hour and the second
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crop was filtered. The solid was blown dry under N, on the ~

filter for 2 hours giving a second crop of methyl a-phenyl-
2-piperidine acetate free base. The combined solids were
dried at room temperature in the vacuum over for 15 hours
giving methyl a-phenyl-2-piperidine acetate (free base) as
white solid and their melting point (measured on a Thomas
Hoover Capillary Melting Point Apparatus) was fourx 1o be
41°-42° C. Elemental analysis calculated for C JHNO,:
theary: C, 72.07; H 8.21; N, 6.00; found: C, 72.17; H, 7.95;
N, 6.03.

'H NMR (CDCl,) 67.22-7.38 (m, 51, phenyl), 3.63 (s,
3H, —CO,CH,), 3.44 (d(J=11 Hz), 1H, —CH—(Ph)

4
CO.Me), 3.06-3.25 (m, 2H, —CH--CH(PL)CO,Me and
—CH,,,NCH—CH(Ph)}—(CC,Me)), 2.70 (di(J=4, 12 Hz),
1H, —CH,,NCH—CR(P)(CO,Me)), 1.90 (bs, 1H, NH),
0.88-1.78 (m, 6H, —CH,—CH,—CH,—).

We claim:

1. The compound methyl a-phenyl-Z-piperidine acetate

free base, in solid form and having a melling point of 41-42°
C.
2. The compound of claim 1, in crystalline form.
3. A method of stimulating the central nervous system in
a patienl in need thereof, which melhod comprises the
administration to the patient of a therapeutically cifective
amount of a compound according te claim 1 or claim 2.

4. A pharmaceutical formulation comprising a compound
according to claim 1 or claim 2, together with a pharma-
ceutically acceptable carrier therefor.

5. A pharmaceutical formulativn comprising a compound
according 1o claim 1 ar claim 2 in a form selected from those
suitable for lopical and transdermal administration.

6. A transdermal patch, comprising a compound according
1o claim 1 or claim 2.

7. A process for preparing a compound according to claim
1 or claim 2, which process comprises the steps of:

(i) dissolving a sall of methyl o-phenyl-2-piperidine
acelate bydrochloride in a mixture of a suitable organic
solvent and an agqueous base; and

(i) evaporating the organic solution from the agqueous
solution thereby formed, whereby an oil is formed that
solidifies on standing to form crude solid free base.

8. A process for preparing a compound according to claim
¥ or claim 2, which process comprises the steps of:

(i} dissolving a sall of methyl o-phenyl-Z-piperidine
acetale hydrochloride in a mixture of a suitable organic
solvent and an agueous base;

(ii) evaporaling the organic solution from the agueous
solution thereby formed, whereby an ¢il is formed that
sotidifies on standing to form crude solid free base,
dissolving the crude solid, obtained from steps (i) to
(i), in an organic solvent and recrystallising the free
base therefrom; and

{iii) dissolving the crude solid, obiained from steps (i) 10
(i1), in an organic solvent and recrystallising the free
base therefrom,

9. A process for preparing methy! c-phenyl-2-piperidine

acelate (free base), which process comprises the steps of:

(i) stirring methyl o-phenyl-2-piperidine acetate hydro-
chloride in a suitable organic solvent and aqueous base;

(ii} evaporating the organic layer to leave an oil which
solidifies on standing; and

(iif) dissolving the crude solid in an organic solvent,
cooling to less than 10° C. and seeding with crude solid
whilst continuing stirring.

10. A process according 1o claim 9, which process com-

prises:

(i) stirring methyl o-phenyl-2-piperidine acetate hydro-
chioride in heptace and an aqueous inorganic base,
such as an alkali or alkaline carth metal hydroxide or
carbonate;

(if) evaporating the solven! from the crganic layer to leave
an oil that solidifies on standing; and, optionally,

(iii) dissolving the crude solid in 2,2,4-trimethylpentane,
and seeding with crude solid at below 10° C. with
stirring.



